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1 IIEJIM OCBOEHUA YYEBHOM JUCIUIIJIAHBI

B mnpomecce wu3yueHuss (QU3MKKA 3aKIAABIBAIOTCS OCHOBBI  OOIIEHAYYHOTO
byHnamenTa, (QOPMHUPYIOTCS MPEACTABICHUS O COBPEMEHHOW KapTUHE  MHUpa,
BOCTIMTHIBAIOTCS OCHOBHBIE TMPHUEMBI IMO3HABATEIBHON MAESITENLHOCTH, 0€3 KOTOPBIX HE
MOXXET OOOMTHCh HU OJHMH CIELHAINUCT, B Kakod Obl 0O0NacTH HAyKH, TEXHUKH U
IPOM3BOJICTBA OH HU paboTaJl.

TpyaHo HailTH cpeaM €CTECTBEHHBIX M TEXHUYECKUX TUCIUIUIMH TaKyk OO0JacTh
3HAHHM, B KOTOPOH MOKHO OBLTIO OBl 00OUTHCH O€3 yueTa PU3NYECKHX OCHOB BKHEUIITUX
npenctaBieHuid. CeroHs HET cepbl YEIOBEUECKON AESITEIbHOCTH, B KOTOPOM B TOM WM
MHOI Mepe HE UCIOJIb30BAIKUCH Obl METOIbI (PUBHKHU U €€ TOCTUKEHUS.

JlocTtaTouHast (pu3Mueckas MOATOTOBKA TapaHTHpPYET Oojiee MIyOOKOe YCBOCHHE
JTIOOBIX 3HAHWW, pa3BUBAET CIOCOOHOCTH K BOCIPHUATHIO HAyYHBIX M TEXHUYECKUX
CBEICHUI, C KOTOPBIMH MPHUXOAUTCSA CTAIKHBATHCS B XOJ€ MPAKTUYECKOW IESATEIbHOCTH,
MO3BOJIIET TBOPYECKU HCIOIb30BaTh TOT OOIIMPHBIA MaTepuai, KOTOPbIH MPECTABIISIOT

COBPEMCHHBIC KOMIIBIOTCPHBIC CCTH.

1.1 Hean pucuMNJINHbI

Hemn mucnmmuimabl «®@u3uka (MosiekyssipHass (Gu3uKa, OCHOBBI CTAaTHCTHYECKOM
TEPMOJMHAMMKH)» 3aKJIIOYAlOTCsI B (OPMHPOBAHUU Y CTYJACHTOB TPEACTABICHUS O
COBpPEMEHHOU (PU3MUECKON KapTUHE MUpPA U HAyYHOTO MUPOBO33PEHUS, 3HAHUN U YMEHUI
WCIIOJIB30BaHUSI (PYHIAMEHTAIBHBIX 3aKOHOB, TEOPUH KIACCHYECKOM W COBPEMEHHOM
bu3uKM, a TakKe MEeTOJOB (PU3UYECKOTrO UCCIEIOBAaHUS KAaK OCHOBBI CHCTEMBI

npo¢eCCUOHATILHON JIEATEIbHOCTH.

1.2 3agaun JUCHUILINHBI

3agaun qucHUIUIHbl «Pu3nka (MojeKyisipHas (hU3HMKa, OCHOBBI CTATHCTUYECKOM
TEPMOJIMHAMHUKHU» COCTOSIT B TOM, YTOOBI PACKPBITh CYIIHOCTh OCHOBHBIX IPEICTABJICHU,
3aKOHOB, TEOPUI KJIACCUYEKON M COBPEMEHHON (PM3HMKM B MX BHYTPEHHEH B3aUMOCBS3H U
LEJIOCTHOCTH, TaK Kak i OyAyIlero MH)KeHepa Ba)KHO HE CTOJIbKO OMUCAHHUE IIHPOKOTO
Kpyra (U3HYECKUX SBJIECHUH, CKOJIBKO YCBOCHHME HEpapXuu (U3NYECKUX 3aKOHOB H
NOHATUH, TPAHMI] UX MPUMEHUMOCTH, IO3BOJsOIIEEe 3PPEKTUBHO HCIOIb30BAaTh HX B

KOHKPETHBIX CHUTyalusix; (OpMHUpPOBAaTh y CTYJIEHTOB yMEHHUS W HABBIKU PEIICHUS



OOOOIIEHHBIX THUIIOBBIX 3a/ay JAMCLMIUIMHBI (TEOPETHUYECKMX W HKCIEPUMEHTAIbHO —
NPAKTUYECKUX YYEOHBIX 3a/ad) W3 pa3iuuHbIX oOjacTedl (PU3MKM KaKk OCHOBBI YMEHHS
pemats mpodeccHoHaNbHbIE 3adaud; (OPMUPOBATH Yy CTYJAECHTOB yMEHHE OIICHUBATH
CTEIEHb JOCTOBEPHOCTH PE3YyJIbTATOB, IIOJIYYCHHBIX C IIOMOIIBIO SKCIIEPUMEHTAIbHBIX WIN
TEOPETUYECKUX METOJOB HCCIEAOBAHMS; CIOCOOCTBOBAaTh pPA3BUTHUIO Y CTYJIEHTOB
TBOPYECKOTO MBIIIJICHHS, HABBIKOB CAMOCTOSTENBHOM IIO3HABATENBHOM JESTEIBHOCTH,
YMEHMSI MOJEIMPOBaTh (U3MUECKHE CHUTyallud C HCIOJIb30BAHMEM KOMIIBIOTEPA;
O3HAKOMUTh CTYJCHTOB C COBPEMEHHOM H3MEpPUTENIbHOW ammapaTtypoi, BbIpabOTaTh
YMEHHSI U HaBBIKM TMPOBEACHUSA HKCIEPUMEHTAJIbHBIX MCCIEIOBAaHUNM M 00pabOTKH HUX
pe3yJIbTaTOB, YMEHHUS BBIJCINUTh KOHKPETHOE (U3NYECKOE COJEp’KaHUE B MPUKIATHBIX

3aavax Oyayuien crenuaibHOCTH.

2 MECTO JUCIHUIIJIMHBI B CTPYKTYPE OOII BO

Hucrmmummaa  «@usuka  (MoJeKkyisipHas (u3uka, OCHOBBI  CTaTUCTHYECKOM
tepmonuHamMukn» b1.b.12 oTtHocuTcs K 6a30BOM 4YacTH AMCHMIUIMH y4€OHOTO IUIaHA U
O0aszupyeTcs Ha 3HAHUSAX, MOJY4YaeMbIX CTYJICHTaAaMU W3 Kypca MaTeMaTUKHU. JUHEWHas
anreOpa, aHaJIUTHYECKass TEOMETpHs, BEKTOPHBIA aHanmu3, auddepeHiraibHoe U
WHTETpaIbHOE UCUYUCIICHUE; MHGOPMATUKHU. MPOCTEHIITNE HABBIKA PA0OThl HA KOMITbIOTEPE

u B cetu UuTeprer. [luciunimHa u3ydaercs B 3 ceMecTpe.

3 KOMIIETEHLHUU CTYAEHTA, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHWS YUYEBHOM JJUCHUIIJIAHBI / O)KUJTAEMBIE PE3YJIbTATHI
OBPA3ZOBAHUA U KOMIIETEHLIUU CTYAEHTA 110 3ABEPIIEHUU
OCBOEHUA MIPOI'PAMMBI YYEBHOM JUCHUILJIMHBI

3.1 KomnereHuuu JMCHUILINHBI

Nzyuenune aucturumabl «Duznka (MosekysapHas (GU3MKa, OCHOBBI CTATUCTHYECKOM
TEPMOMHAMUKNY» HAIMPABJICHO Ha (POPMUPOBAHUE Y CTYJICHTOB CIIETYIOIINX KOMIIETEHIIHMN:

YHuBepcaJbHbIX:

-CriocoOeH  ympaBisiTh CBOMM BpPEMEHEM, BBICTpPAWBATh U  PEATH30BHIBATH

TPACKTOPHUIO CAMOPA3BUTHA HA OCHOBC IIPHUHIMUIIOB 06pa3013aHH;1 B TCUYCHUE BCEU KU3HHU

(YK-6);



— Cnoco0eH HCMoiIb30BaTh 3HAHMSI €CTECTBEHHOHAYYHBIX JHUCLWILIMH, MPUMEHSITh
METOAbl ~ MATEMAaTUYECKOTrO  aHalu3a W MOJACIHMPOBAHMUS, TEOPETUYECKOTO U
IKCIIEPUMEHTAIBHOT'O UCCIICIOBaHMS B IOCTaBICHHBIX 3a1a4ax (YKE-1)

ObmenpogeccnoHAIbHBIX:

-Cnioco0eH HMCIoNb30BaTh IMOJIOKEHUS, 3aKOHBI U METOJbl €CTECTBEHHBIX HAyK W
MaTEeMaTHUKH JIJIs pelieHus 3a1a4 nHxeHepHou nestensHocty (OIMK-1);

-Crioco0eH CcaMOCTOSITEIbHO TPOBOJUTH HKCIIEPUMEHTAIbHBIE MCCIEIOBAaHUS U

HCIIOJIB30BaTb OCHOBHLIC ITPHEMbI O6pa6OTKI/I N HOpCACTABICHUA IIOJYUYCHHBIX JaHHBIX

(OIIK-2).

3.2 [lepedensb pe3yabTaToB 00pa3oBaHus, popMuUpPyeMbIX TUCHUILINHOM,

C YKa3aHHMEM YPOBHA UX OCBOCHUA

B pesynbTaTe n3ydeHus TUCIUTLIAHBI CTYJCHT JODKCH:

3HATH:

— (yHIaMEHTAJIbHBIE 3aKOHBI TMPUPOJBI M OCHOBHBIC (PH3WYECKHE M MaTeMaTHYECKUE
3akonsl (3-OI1K-1);

— OCHOBHBIE METOJIbI M CPEJICTBA IIPOBEICHUS SKCIICPUMEHTAIBHBIX HCCIICIOBAHUH,
cHCTeMbI CTaHaapTu3anuu u ceprudurarmu(3-OI1K-2);

— OCHOBHBIE TpueMbl 3()(PEKTUBHOTO yMpaBiieHWs COOCTBEHHBIM BPEMEHEM; OCHOBHBIC
METOJIMKH CAaMOKOHTPOJISI, CAaMOPa3BUTHS M caMOOOpa3oBaHMs Ha TMPOTSHKCHUH BCEH
xu3Hu(3-YK-6);

— OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JHUCIMIUIMH, METOIbl MaTEMaTHYECKOTO
aHalM3a ¥ MOJEITUPOBAHUS, TEOPETUIECKOTO M IKCIIEPUMEHTAIBHOTO Hcciaen0BaHus(3-
YKE-1)

— YMe€Thb:

— TPUMEHATHh (U3UYECKHUE 3aKOHBI M MaTEMaTHYSCKHE METOMABI I pelIeHUs 3ajad

TEOPETUIECKOro U npukiagHoro xapakrepa(y-OI1K-1);

— TIOJB30BaThCA COBPEMEHHBIMH CPEACTBAMHU HM3MEPEHUS, KOHTPOJIS W OOOCHOBBIBATH

BBIOOp TaKWX CPEICTB JJsi pEIICHHS KOHKPETHBIX 3a/ad; yMeTh pa3pabarhiBaTh

MporpamMMbl U METOAMKU U3MEPEHUN, ONTUMAJIBHO TIaHUpoBaTh 3kcnepuMeHT(Y-OIIK-

2);



3G PEeKTUBHO TIUJIAHUPOBATH W KOHTPOJUPOBATH COOCTBEHHOE BpEMS; HCIOJIb30BaTh
METO/Ibl CAMOPETYJISIIIY, CaMOpa3BUTHs 1 camoooOyuenus(Y-YK-6);

UCIIOJIb30BaTh MAaTEMAaTHYECKUE METOJbl B TEXHHUYECKUX IMPUIOKEHUSAX, PACCUUTHIBATH
OCHOBHBIE YHCJIOBBIE XapaKTEPUCTUKU CIIyYaWHBIX BEJIMYMH, PEIIaTh OCHOBHBIC 3aJa4u

MaTeMaTHUYECKOM CTaTHCTUKH; peliaTh THIOBbIe pacdyeTHbIe 3a1aun (Y-YKE-1)

BJIaA€Th.

HaBBIKAMH HCIIOJIb30BAHUS 3HAHWUH €CTECTBCHHBIX HAyK M MAaTEMaTHKH TPH PEIICHUH
MPAKTUYECKHX 3a7a9 HHKeHepHoi nestenbHocTH(B-OI1K-1);

HaBbIKaMHU BBIOOpPAa U HCIOJB30BAHUSA COOTBETCTBYIOIIUX PECYPCOB, COBPEMEHHBIX
METOJMK M OOOpYJOBaHHUS IS TPOBEACHHUS DSKCICPUMCHTAIBHBIX HCCIICIOBAHHA U
M3MEPEHUIT; HaBbIKaMU 00PaOOTKU U MPECTABICHUS TIOJYYCHHBIX dKCTICPUMEHTAIBHBIX
JAHHBIX JIJIS TTOJTy4eHUs] 000CHOBaHHBIX BbIBOJIOB (B-OI1K-2);

METO/JaMHM  YIPABJICHUS COOCTBEHHBIM BpPEMCHEM; TEXHOJIOTHSAMH TPHOOPETCHHS.
WCIIOJIb30BAaHUSI W OOHOBIICHUS COIMO-KYJBTYPHBIX U TPO(ECCHOHATBHBIX 3HAHUM,
YMEHUH, U HaBBIKOB; METOJIMKAMU CAMOPA3BUTHUS M caMOOOpa30BaHUS B TEUYCHHE BCE
xu3nu (B-YK-6);

METOJJaMi MaTEMaTUYECKOTO aHallu3a W MOJICTIMPOBAHUS; METOJAaMU PEIICHUs 3a/ad
aHanmM3a M pacyeTa XapakTePUCTHUK (U3UYECKUX CHCTEM, OCHOBHBIMH TpHUEMaMH
00pabOTKH HKCHEPUMEHTAIbHBIX JIAHHBIX,

METoaaMu pa6OTBI C IIPUKIaJHBIMH

nporpaMMHbIME TTpogykTamu(B-YKE-1).

3.3 BociurareibHas padora

npodeccuu, MO3UTUBHON
Y aKTHBHOH YCTaHOBKH Ha
LEHHOCTH N30paHHON
CTICIIMAIBHOCTH,
OTBETCTBEHHOTO
OTHOIIICHUSI K
npodecCuoHAIbHON
NESITeTLHOCTH, TPY Ly
(B14)

Hanpasisienue/ Co3nanue ycjioBui, Hcnosib30BaHue BOCIIUTATEIBLHOIO MOTEHIHAJIA
e olecre4ynBaOIMX Y4eOHBIX M CUUILIHH

EctecTBeHHOHAY4YHBIH U 001eNPO(eCCHOHATBHBIA MOIYJIH
IIpodeccuonanvuoe | - GopmMupoBaHue 1. cnonp30BaHKe BOCIIUTATENBHOIO TOTEHIIMAA
U TPy/AOBOE rJ1y0OKOro NOHUMaHUs JUCLMIUINH €CTECTBEHHOHAYYHOIO U
BOCIIUTAHME COLIMAJIBHOW POJIN obuienpodeccHoHaTIbHOI0 MOAYJIS JUIST:

- (opmMupOBaHUS TO3UTHUBHOTO OTHOIICHUS K
npodeccun nHxKeHepa (KOHCTPYKTOPA, TEXHOJIOTA),
MMOHMMAHHUS €€ COIMATBHON 3HAYMMOCTH M POJIH B
00IIeCTBE, CTPEMIICHUS CIIeI0BATh HOpMaM
poeCCHOHATTEHON 3TUKH TTOCPEICTBOM
KOHTEKCTHOTO O0yUEHHUSI, PEIICHUS IPAKTUKO-
OPUEHTUPOBAHHBIX CHUTYAI[HOHHBIX 33]1a4.

- (hopMupoBaHUs yCTOHUMBOTO HHTEpECA K
npoheCCHOHATTLHON IEATEIIEHOCTH, CIIOCOOHOCTH
KPUTHYECKH, CAMOCTOSITEIILHO MBICIIUTH,
MMOHMMATh 3HAYUMOCTH MPodeccHn mocpeCTBOM
OCO3HAHHOTO BBIOOPA TEMATHUKU TIPOCKTOB,




BBITIOJIHEHHS TIPOEKTOB C MOCIEAYIOMIEH
myOIUYHON Mpe3eHTaluel pe3yabTaToB, B TOM
qpciie 000CHOBAHMEM UX COLMAILHON U
MPAKTUYECKON 3HAYUMOCTH;

- opMupoBaHUS HABBIKOB KOMaHTHOW PabOTHI, B
TOM YUCJIE Peau3allii Pa3InYHbIX MPOEKTHBIX
poaielt (Jiuaep, UCTIOMHUTENb, AaHAJTUTHK U TIP.)
MOCPEZICTBOM BBITIOTHEHHSI COBMECTHBIX MPOEKTOB.
2.Mcnonp30BaHne BOCIIMTATSILHOTO ITOTCHITHATIA
JTUCIUILTAH "DKOHOMHUKA U yIPaBICHHE
pou3BOACTBOM ', "MIHHOBalIMOHHAS SKOHOMHUKA H
TEXHOJIOTHUECKOE MPEAINPUHUMATENBCTBO
"[IpaBoBenenue” ms:

- (opmMupoOBaHUST HABBIKOB CUCTEMHOTO BHJICHUS
POJIU ¥ 3HAUUMOCTH BBIOpaHHOM npodeccun B
COLIMAJIbHO-?KOHOMUYECKUX OTHOLIEHUSX 4epes
KOHTEKCTHOE 00yUueHue

- (hopmupoBaHue
IICUXOJIOTHYECKOU
TOTOBHOCTH K
npoQeCCuOHAITBHON
JeSITeIbHOCTH O
n30paHHOM npodeccuun
(B15)

Hcnonp30BaHue BOCOUTATENBHOTO MOTEHIHAIA
JTUCITUTIINH 001Ienpo(ecCHOHATIBHOTO MOYJIS
TS

- (hopMupOBaHHS yCTONYMBOTO HHTEPECA K
poeCCUOHATIBHOM 1eATEIbHOCTH, TOTPEOHOCTH B
AOCTHXKCHUM PE3YyJIbTaTa, IOHUMaHUA
(YHKIIMOHATBFHBIX 00S3aHHOCTEH U 337124
n30paHHOM IPO(hEeCCHOHATEHOM ACATEIHHOCTH,
4yBCTBa NPO(HEeCCHOHAIBHONW OTBETCTBEHHOCTH
4YCPE3 BLIITOJIHCHUEC y‘-Ie6HI>IX, B TOM HHUCIJIC
MPAKTUYECKHX 3aaHuH, TPEOYIOLUX CTPOroro
COOITFO/ICHHS TTPABHJI TEXHUKH OE€30MTACHOCTH U
WHCTPYKIMHI 10 paboTe ¢ 000pyI0BAaHUEM B
pamKax JJabopaTOPHOIrO MPAKTHUKyMa.

HNHTesiekTyanbHoe
BOCIIUTAHME

- (hopmupoBaHue
KYJIbTYpBbl YMCTBEHHOTO
Tpysa (B11)

Hcnonp30BaHne BOCIUTATENBHOIO OTEHLIMAA
JUCHUIUINH TYMaHUTApHOTO,
€CTeCTBEHHOHAYYHOT0, 001IeTpo(hecCHOHAIBHOTO
1 ipo(heCCUOHATIBHOTO MOAYJIS JIIst
(bopMHUpOBaHUs KyJIBTYPbl YMCTBEHHOTO TpYyJa
MOCPEICTBOM BOBJICUEHUS CTYJIEHTOB B yueOHbIE
UCCIIeZIOBAaTEeNLCKUE 3a/1aHUs], KypPCOBBIE paOOThI U

Ap.

4 COAEPKAHUE U CTPYKTYPA IUCIHUIIJIMHBI

OO6mmast TpyA0€MKOCTh TUCIUIUTMHBI B 3 CEMECTPE COCTABIsET 4 3aUeTHBIC SAMHUIIBI,

144 yaca.




Buapl yueOHoit
JeSITEIbHOCTH, BKIIIOYast Texymuii
No CaMOCTOSITENIbHYIO paboTy KOHTPOITE ATTecTanus Maxe
o Pasien E}( CTYZCHTOB U TPYI0EMKOCTh yenesaemocT paszaena .
. z (B yacax) (nemens,
n y4eOHOI T (nenmens, pazner™
X dbopma)
JIACHUTITUHBI S . Blg 2|5 g hopma)
g L ol ol ©
5 B S5 €13 €
= Q e =
Cewmectp 3
1 Paznen 1 1-4 7 4 6 10 JIP1 T1-4 10
2 Paszgen 2 5-8 6 5 8 8 JIP2 KP1-8 15
3 Pasnen 3 9-12 7 4 6 10 JIP3 T2-12 10
4 Pasnen 4 13-18 6 5 8 8 JIP4 KP2-17 15
Wroro 26 18 28 36 50
DK3aMeH 36 50
HWroro 3a cemectp 100

4.1 Conep:xkanue JieKIMid
3 cemecTp

Pasznea 1. JluHaMudeCcKuil, TEPMOJTMHAMHUYECKHNI U CTATUCTUYECKHUN MOAXOJbI K H3YVUYEHUTO

MOJICKVYJIAAPDHBIX CUCTCM.

Tema 1.1 OOBEKTHI MCCICAOBAHUS, IICJIH, METOJIBI MOJICKYIIPHOU (GU3MKH. J[MHAMUYECKUH,

TepMOI[I/IHaMI/ILIGCKI/Iﬁ U CTaTUCTUYECKUI moAXOoAbl K HM3YUCHHUIO MOJICKYJIIIPHBIX CHCTCM.

Tema 1.2 Tlporecchl mepeHoca. Bum mporiecca mepeHoca B razax - TEIUIOMPOBOIHOCTD.
CBs13b MeX Iy K03(PPUITMEHTaMU TETIIONMPOBOHOCTH, BHYTPEHHETO TpeHus U Audy3um.

Pa:me.]] 2. OcHOBBHI MOJICKVYJIAAPDHO - KHUHETUYECKOU TCOPHUH T'a30B.

Tema 2.1 Cpeanee 3HaUCHHE KUHETHUECKOM YHEPIrUH, OCHOBHOE YPABHCHHUE MOJICKYJISIPHO-

KHUHETUYCCKOM TCOPUH ra30B. YILGJ'II)HEISI TCIIIIOCMKOCTD NaCaJIbHOI'O rasa.

Tepmoaunamuueckast temneparypa. Tema 2.2 [lpuHuun netanbHOro paBHoBecus. Yucio

CTEIEeHEeN CBOOOABI MOJIEKYJI, TEOPEMA O PACIPENEICHUH YHEPTUH 110 CTEIEHAM CBOOOBI.

Pasznen 3. [IepBo€ HayaJI0 TEPMOAUHAMMKHU.

Tema 3.1 IlepBoe HauaI0 TEPMOJIMHAMUKH.




Pa6ora mpu uzonporneccax. PU3N4YeCcKuil CMbICT BHYTPEHHEH SHEPTUH, padOThI, TETIOTHI. |
Hayajgo TepMoauHaMuku. PaOota, coBepmaemas Mukpocucremod. | Haudamno
TEPMOJUHAMMKNA JUIA  M30INPOLECCOB. YPAaBHEHHME COCTOSIHHS  MICAJIBbHOIO  TIasa.
TennoemkocTh uaeanbHOro Tasza. HM3oxopuueckas U u3o0apuyueckas MOJsIpHas
TEIJIOEMKOCTb MI€AJIbHOTO Ta3a.

Tema 3.2 Bropoe, TpeThe Hayaia TEPMOIUHAMUKH.

Onrponud. [Hukisl. Il Hayano TepMoaIuHAMUKH. DHTpoIUs, ee cBoiicTBa. Teopema HeHncra
nnu 11l Havano repmonnHamuku. Lukn Kapho.

Pasnen 4. Cratuctrueckas dbusuka. Pactupenenenne Makcseia u boabliMana.

Tema 4.1 Paciipenenenne Makcgseiuia 1 boabiiMaHa.

OcHoBbl  cratucTUyeckoi  ¢u3uku.  BeposrHocts.  DyHKIMS  pacnpeeleHuUs.
Pactipenenennss MakcBemma.  PacnipeneneHuss MOJEKyd IO MOIYJIK  CKOPOCTH.
Pacnpenenenue bonpnmana.

Tema 4.2 Cpeassis YHEPTUS MOJIEKYVII.

JlaBnenue raza Ha cteHku cocyna. CteneHu cBoOoAbl MoJieKys. Pacripenenenue sHepruu
rasa o cTeneHsM cBo0OJbl. BHyTpeHHsIs SHEeprust ujaeaibHOro raza. Y paBHenue Ban-nep-

Baanbca.

4.2 TemaTuyeckui NJaH JJadbopaTOPHBIX PadoT
3 cemecTp
1. Onpenenenne yHUBEpCAIbHOM ra30BOM MOCTOSHHOW METOIOM OTKAYKH.
2. OnpeziesieHre U3MEHEHUS YHTPOITMU TBEPOTO TeJla TP €T0 HArpEBaHUU U TUTABJICHUH.
3. N3yuenue BA3KOCTH BO3TyXa.
4. OnpefeneHrie OTHOIIECHUS TEINIOEMKOCTEN BO3TyXa
4.2.1TemaTu4ecKkuil IJIaH NPAKTHYECKUX PadoOT
3 cemecTp
1. DnemMeHThl CTAaTHUCTHUYECKOW TEOpPHHM HJICAJbHBIX Ta30B U 3aKOHBI pacIpeaesieHus
CIIy4anHbIX
BEJINYMH
2 OCHOBBI MOJIEKYJISIPHO - KHHETUYECKOW TEOPUHN Ia30B
3 Pacnpenenenuss B MonekymnspHoit ¢usuke. [loaroroBka k koHTpodasHOU padote Nel.

[IpoBenenuie KOHTPOIbHOU padboThI Nel.



IIponeccer makpocucrem. M3omnponeccsr.
Pabora npu uzonponeccax. BHyTpeHHss sHeprus ujaeanbHoro raza. ®dusnueckuil cMbICI
BHYTpPEHHEH 3HEepPTrun, paboThl, TEIJIOTHI.
4. TlepBoe Ha4YaI0 TEPMOAUHAMHUKHU.
I wnavano TepmonuHamuiku. Paborta, coBepuiaeMas MukKpocucreMod. | Hayano
TEPMOJUHAMHUKH 11 U30IPOLECCOB.
5. MonekynsapHO-KMHETUYECKask TEOPHSL.
YpaBHEHHE COCTOSHUS UACAIBHOTO Ta3a. TermIoeMKOCTh UAeaIbHOTO ra3a. M3oxopruueckas
U u3o0apuyeckass MOJIIpHAs TEIUIOEMKOCTh HJACalbHOrO ras3a. YpaBHeHue Ban-nep-
Baansca.
6. Bropoe Hauano TepMOINHAMUKH.
DHTponus, ee cBoicTBa. [{UKIIBI.
7. Bropoe Hauano TepMOJIMHAMUKHU.
[ukn Kapno. II nHawamo Ttepmomunamuku. Teopema Hencra wimm Il Hauano
TEPMOIMHAMHUKHU.
8. Pacnpenenenne MaxkcBemia u bonbimana.
OcHOBBI ~ cTatucTHueckoir  ¢usuku.  BepostHocTh.  DyHKOmMS  pacmupenencHus.
Pacnpenenennss MakcBemna. PacnipeneneHuss MOJEKyJ IO MOAYJKO  CKOPOCTH.
Pacnipenenenue bonbimana.
9. [loaroToBka K KOHTPOJIBHOM padoTre Ne 2.
10. KontponbHas padota Ne 2.
11. PaGoTa Hax ommoOKamu.

4.2.2CamocTosiTeIbHAsA pad0Ta CTY/ICHTOB

3 cemecTp

ArperaTHble cOcTOSIHUS BellecTBa. OCHOBHbBIE MPU3HAKH.
2 TepmoanHamMuyeckasi TeMIepaTypa.
3 DOMIUpHUYECKUE NIKAJIBI TEMIIEPATYP.
4 DneMeHThl KOMOMHATOPHKH.
5 TeopeMsl CII0KEHUS U YMHOKEHUS BEPOSITHOCTEH, YCIIOBHASI BEPOSTHOCTD.
6 JluckpeTHbie CilydyallHbIE BEJIMYMHBI, 3aKOH PACIIPENEIICHNS JUCKPETHBIX CIIyYalHbIX

BEJIMYMH. MaTemMaTu4yeckoe OKMIAaHUC U JUCIICPCHUL.



7 llonstue (uykTyanuu, CpeaHee YHUCIO YacTUIl, 3aBUCUMOCTh (PIyKTyaruii OT 4ucia

qaCTul B CUCTCMC.

5 OBPA3OBATEJIBHBIE TEXHOJIOT' T

B cooTBeTCTBHMM C KOMIIETEHTHOCTHBIM IOJXOJOM BBITYCKHUK By3a JOJKEH HE
mpocTo 00JaaaTh ONPECICHHOW CyMMOU 3HaHUI, a yMETh TpPH TOMOIIM JTHX 3HAHUHN
pemaTh KOHKPETHBIE 3a/1a4u ITPOU3BO/ICTBA.

VYuuteiBas tpeboBanuss OC HUAY MUDU no wanpasnenuto nmoarorosku 11.03.03
«KoHctpyupoBanue u TE€XHOJIOT U AIEKTPOHHBIX CPEACTBY, peanuzanus
KOMIIETEHTHOCTHOTO TMOJX0Ja JOJDKHA MpeayCcMaTpuBaTh IIMPOKOE HCMOJb30BAHUE B
y4eOHOM  TIpOIleCCe€  AaKTUBHBIX M HMHTEPAKTUBHBIX (OPM NPOBEACHUSA 3aHATUA B
COUETAaHMUW C BHEAYAUTOPHOM paboTol C 1enbto  (GOPMHUPOBAHUA U Pa3BUTHS
po¢eCCUOHANILHBIX HAaBBIKOB O0yYarOIIUXCH.

JlekiIMOHHBIE 3aHATHUSI TMPOBOJATCS B  CHCIUATU3UPOBAHHON  ayJUTOPUU C
MpPUMEHEHUEM MYJIBTUMEIUMHOTO MPOEKTOpa B BHUJIE Y4Ye€OHOM TMpe3eHTaluuu. Y4eOHbIe
MaTepualbl MPEAbSIBISIOTCS OOYYaIOIIMMCS JUIsi O3HAKOMJICHUSI U W3YUYEHHs, OCHOBHBIC
MOMEHTBI JICKIHUOHHBIX 3aHATHI KOHCIEKTUPYIOTCA. OTAEIbHBIE TEMBI MPEAIAratoTCs IS
CaMOCTOSITEJILHOT'O U3yYECHHS C 00513aTEJIbHBIM COCTABJICHUEM U KOHTPOJIEM KOHCIIEKTA.

[IpakTyeckne 3aHATHUS TMPOBOJATCS TaKXKE C MPUMEHEHUEM MYJIbTUMEIUUHOTO
mpoeKkTopa ¢ pa3dopoM THUMOBBIX PEIICHWM 3a7ad 10 MEXaHUKe, MOJEKYISIPHO-
KUHETUYECKOU Teopuel ¢ Bbljauell yueOHbIX MaTepraioB CTYACHTAM.

JlaGopaTtopHbie pabOTBI TPOBOAATCA B JlabopaTopum oOmeH Qu3nku Ha
7a00paTOPHBIX yCTaHOBKAaX OpHUTramod CTylneHTOB u3 4-5 uenoBek. Bce maGopatopHbie
paboThl BBIMOJHAIOTCS (PpOHTANBbHO. 3a 2-3 AHS 10 NpPOBEIEHUs JabOpaTOpHBIX padoT
CTYJIGHTaM BBIJJAETCS WX OINHCAHMUE JIJISi M3Y4YEHUs, TEepe] HadajioM paboT MPOBOJMUTCS
TECTUPOBAHHUE CTYJCHTOB JJI MPOBEPKH MX TOTOBHOCTU K BBIMIOJHEHUIO JIAOOPATOPHBIX
pabor.

Tekymuii KOHTPOJIb 3HAHUKM CTYJICHTOB MO OTJEJIbHBIM pa3jiejaM U B ILEJIOM IO
JUCLUMIUIMHE TMPOBOJUTCS B  (QopMe TECTUPOBAHUSA, a TaKXKe  BBINOJHEHUEM
CaMOCTOSITENIbHBIX pabOT MO peueHuro (u3nyeckux 3ajaad, (U3nYecKux IUKTAHTOB.
Hcnonb3ytoTcss MHTEpakTUBHbIE (OpMbI OOYYEHHMS HAa JIEKIMOHHBIX W MPAKTUYECKUX

3aHATHUAX.



6 OHEHOYHBIE CPEACTBA IJIdd TEKYIIEI'O
KOHTPOJISTYCHIEBAEMOCTH, MIPOMEXKYTOYHOM ATTECTAIIAM IO
NTOI'AM OCBOEHUSA JINCHUIIJIMHBIN YYHEBHO-METOINYECKOE

OBECIIEYEHUE CAMOCTOSATEJIBHOMN PABOTHI CTYJIEHTOB

HepequL OLCHOYHbBIX CPEACTB, UCIIOJb3YEMBbIX J1JIs TeKy]_l_[eﬁ arTrecranmumn

HaumenoBanue IIpencrasiienune
Kpartkas xapakrepucTHKa OLEHOYHOT 0
Kon OLICHOYHOI 0 OLICHOYHOI0
cpeacTBa
cpeacTBa cpeacrtBa B ponge
3 cemecTp
T1 | Teer Nel Cucrema cTaH1apTU3UPOBAHHBIX 3aaHUI,
- ITO3BOJIAOIIAsl ABTOMATU3UPOBaTh npouenypy | PoHA TeCTOBBIX
T2 | Tecr No2 U3MEPEHMS YPOBHS 3HAHUM U YMEHUU 3a1aHUI
B oOyuaromerocs
KonTposnbHas . Kommekr
KP1 CpencTBo NpOBEPKU YMEHUH TPUMEHSTh
paboraNel KOHTPOJIbHBIX
MOJIyYEHHBIC 3HAHUS JUISl peLICHUs 3a/1a4 o
KonTponbHas pabota 3a/IaHUi 11O
KP2 OIIPEIEIICHHOIO THIIA 10 TEME UJIU pa3leiy
Ne2 BapuaHTaM
1P1 Jlaboparopuas
pabota Nel
JlaGopaTopHas
JIP2 CpencTBa mpoBepKU YMEHHUI 1 HABBIKOB
pabota No2 pel POBEpKI Y Metoanueckoe
MIPUMEHEHHUS Ha MPAKTUKE TEOPETUIECKUX
1IP3 JlaGopaTopHas - PYKOBOJICTBO
pabota Ne3
P4 Jlaboparopuas
pabota Ned

PacundpoBka KoMmnereH M Yepe3 IVIAaHUPYeMbIe pe3yJbTaThl 00y4YeHus

CBs13b MEXKTy POPMUPYEMBIMHU KOMITETCHIIMSIMU U TUTAHUPYEMBIMH PE3yIbTaTaMu
o0yueHus IPeICTaBICHA B CIEAYIOIIEH TabauIe:

IIpoexTHpyemble pe3yIbTATHI 0CBOEHUSI AU CHUILIMHBI
N CpencrBa ¥ TEXHOJIOTHH
Kon U MHANKATOPbI (P)OPMUPOBAHNUS KOMIIETEHIIUI OTeHKH
3uath (3) YmMmets (Y) Baaners (B)
YK-1 31, 32,33 V1,V2 B1, B2 JIP1, JIP2, KP1,2
33,36 Y2,V4,V5 B1, B2 JIP1, JIP3, JIP4, T2, KP2,5
OIlK-12
OIIK-2 31, 33,35 ¥2,V5 B1, B2 JIP2, T1,KP1, KP2,2
Jtanbl GOpMHUPOBAHUSA KOMIIETEHIIUI
3HAHHU Bunanl arrecranun
Kozxer yM’:}m Texymmii | Arrecra | IIpomesx
Pa3znen Tembl 3aHATHI KOMIIeTe ap | KOHTPOIL | 1ust yTOYHAasl
. azzesa
HIMH HaBBbIK —pﬂe)]e.lm aTTecTal
H Hexes us

3 cemecTp




Paznen 1.

JIMHaMU4eCcKUid,
TEPMOIMHAMUYECKUN U
CTATUCTUYECKUM MOIXOIBI K
M3YUYEHUIO MOJEKYISPHBIX
CHCTEM.

Tema 1.1 OOBEKTHI
UCCJICIOBAHMUS, 1IEJIA, METO/IbI
MOJICKYJISIPHON QU3UKH.
JnHamuyeckui,
TEPMOJMHAMUYECKUN U
CTATUCTUYECKUM MTOIXOIBI K
M3YUYEHUIO MOJIEKYISIPHBIX
cuctem. Tema 1.2 TIpoueccel
nepesoca. Bua nponecca
MepeHoca B ra3ax -
TEIJIONPOBOAHOCTh. CBA3b
Mexy Ko3pduirenramu
TEIJIONPOBOAHOCTH,
BHYTPEHHETO TPEHUS U

nuddys3un.

OIIK-1,
OIIK-3,
OCK-1

31, 32,
33, 34,
35, 36
V1,V2,
V3, V4,
V5, Bl,
B2

JIP1

T1-4

Paznen 2.

OCHOBBI MOJICKYIISIPHO -
KUHSTHISCKON TSOPHH I'a30B.
Tema 2.1 CpenHee 3HaYCHHUE
KHHETHYECKOU DHEPTHUH,
OCHOBHOE YPaBHCHHE
MOJCKYJISIpPHO-KMHETHYECKOM
TEOpUHU ra3oB. Y IeiabHas
TEII0EMKOCTh HACATEHOTO
raza. TepmoauHaMuueckas
teMreparypa. Tema 2.2
[IpuHIMO AETaTEHOTO
paBHOBecus. Yucino crenenei
cBOOO/IBI MOJIEKYJI, TEOpEMA O
pacrnpeieIieHuy YHEPTUH T10
CTENEHSIM CBOOOBI.

OIIK-1,
OIIK-3,
OCK-1

31, 32,
33, 34,
35, V1,
V2, V3,
B1, B2

JIP2

KP1-8

Pa3nen 3.

IIepBoe Hagao
TEPMOJIUHAMHUKH.

Tema 3.1 IlepBoe
HaYaJI0 TCPMOJUHAMHUKH.
Pabora npu nzonporeccax.
Du3nYeCKU CMBICT
BHYTpEHHEHN YHEPTUH, pabOTHI,
TeII0Thl. I Hauazo
TepMoauHamMuKku. Pabora,

CoBCpHIIacMas MHKpOCHCTCMOfI.

I Havanmo TepMoAMHAMUKH JIJIST
M30IPOIIECCOB. Y paBHEHHE
COCTOSIHMSI MJICAJTIBHOTO ra3a.
TermnoeMKoCTh UAEaIbHOIO
raza. Mzoxopuueckas u
u3o0apuyeckast MOJIsIpHast
TEIJIOEMKOCTh UACATBHOTO
rasa.

Tema 3.2 Bropoe,
TpPEThE Hayasa

OIIK-1,
OIIK-3,
OCK-1

33, 36,
V2, V4,
Vs, BI,
B2

JIP3

T2-12

OK3aMe€
H




TEPMOJAVHAMUKH.
Onrponus. [Huknsl. I Hauano
TEPMOJUHAMUKHU. DHTPOIHS, €€
cBoiictBa. Teopema Hencra
wnu 111 nagano
tepmoauHamuku. [uxi Kapho.

Crartuctnueckas Gpusuka.
Pacnpenenenne Makcpeiia u
boapmMana.

Tema 4.1
Pacnopenencune MakcBeiia u
bonbiMana.

OCHOBEBI CTATUCTUYECKOMN

¢busuku. BeposTHOCTB. 31, 32,
DyHKIMA pacnpeaeaeHus. 33, 34,
Pacnipenenenusa Maxkcsesia. OIIK-1, 35, 36,

Pasnen 4. Pacnipesienienyst MOJICKyJI 110 onk-3. | Y. Y2, |JIp4 KP2-17
MOJyJI}O CKOPOCTH. 0 CK-l, V3, V4,
Pacnpenenenue bosbimana. V5, BI,
Tema 4.2 Cpeauss B2
DHEPrusi MOJEKYJI.
JlaBieHue rasa Ha CTEHKU
cocyna. Crernenu cBOOOBI
MoJiekyI. Pacnipenenenue
SHEPruM rasa Mo CTeneHsIM
cB00O/Ibl. BHYTpeHHss sHEprus
UJICAIBHOTO ra3a. Y paBHEHHE
Ban-nep-Baassca.
IIkaJsa oueHkn 00pa3oBaTeIbHbIX JOCTHXKEHUN
Bun Make.
Kox | omenounoro Kpurepun bana | 0a/i1— MuH.
cpeacTsa 0aJL1
BBICTABJIAETCSA CTYIEHTY, ecin 90-100% TecToBBIX
BOIIPOCOB BBITIOJIHEHO NMPABUIBHO
Tema ocBOeHa MOJHOCTHIO, O0e3 MPoOeNoB, 10
HE0OXO0IUMBbIE TPAKTUUECKHE HABBIKU PAOOTHI C
OCBOCHHBIM MaTepuaioM c(hOPMUPOBAHBHI.
BBICTABJIAETCS CTYJIEHTY, eciin 80-89% TecTOBBIX 3a1a4
BBITIOJTHEHO TIPAaBUIILHO
TeopeTnueckoe coaepKaHUE TEMbI OCBOEHO 8
MTOJTHOCTHIO, 0€3 MPo0OeIoB, HEKOTOPHIE TPAKTUUECKHE
T1 Tecrosoe HaBBLIKU pa6OTBI C OCBOCHHBIM MaTepHaioM 10-6
sajiarme Nel c(hOpMUPOBaHbI HEJIOCTATOYHO.
BBICTABJIAETCS CTYJIEHTY, ecin 60-79% TecTOBBIX 3a1a4
BBITIOJTHEHO TIPABUIILHO
TeopeTnueckoe coaepkaHNue TEMbl OCBOEHO
YaCTUYHO, HO NMPOOEsbl HE HOCAT CYLIECTBEHHOIO 6
XapakTepa, He0OOXOAMMbIE PAKTUYECKHE HABBIKU
paboTHI ¢ OCBOSHHBIM MaTEPUAIIOM B OCHOBHOM
c(hOpMUPOBAHBI.
MIPU OTBETE CTyJeHTa MeHee, ueM Ha 60% BompocoB <6
TECTOBOE 33JJaHHME HE 3aUUTHIBACTCS U Y CTYICHTA




o0pa3zyeTcst ToJT, KOTOPBIA JOJKCH OBITh 3aKPHIT B
TEYCHUE CEMECTpa MM Ha 3a4E€THOW HeJene

Ouenb ciaa0ble 3HaHUS, HEAOCTATOYHBIE JJIST TOHUMAaHUS
TEMBI, IMEETCS OOJIBIIOE KOTHYECTBO OCHOBHBIX
OIIHOOK U HEIOYETOB.

T2

TectoBoe
3aganue Ne2

BBICTABJIACTCSA CTYIEHTY, ecin 90-100% TecToBBIX
BOIPOCOB BBIIIOJIHEHO NPaBUIBHO

Tema ocBOeHa MOJIHOCTHIO, O€3 Po0eoB,
HE0OX0IUMbIE TPAKTUUECKHE HABBIKU PAOOTHI C
OCBOCHHBIM MaTepuanoM c(hOpMUPOBaHBHI.

10

BBICTaBJIsIETCA CTYACHTY, eciu 80-89% TecToBbIX 3a7a4
BBITIOJIHEHO TTPaBUIILHO

Teoperuueckoe coepKaHue TEMbl OCBOEHO
MIOJIHOCTHI0, 0€3 MPOOEsIOB, HEKOTOPHIE MPAKTUYECKUE
HABBIKU pa0OTHI C OCBOCHHBIM MAaTEpPHAIIOM
c(hOpMHUPOBAHBI HEJOCTATOYHO.

BBICTABJIAETCS CTYJIEHTY, eciii 60-79% TecTOBbIX 3a/1a4
BBITTOJIHEHO TIPABUIIHLHO
Teoperudeckoe cozep>kaHUE TEMbI OCBOEHO

YaCTUYHO, HO MPOOEITBI HE HOCAT CYIIECTBEHHOTO
XapakTepa, He0OOXOAMMbIC TPAKTUICCKIE HABBIKH
paboThI C OCBOGHHBIM MaTEPHAJIOM B OCHOBHOM
c(hOpMHUPOBAHBI.

IIpU OTBETE CTyAECHTa MeHee, yeM Ha 60% BOIIpocoB
TECTOBOE 3aJ]JaHUC HE 3aYUTHIBACTCSA U Y CTYJICHTA
o0pa3zyeTcst JoJT, KOTOPBIA JOJKECH OBITh 3aKPHIT B
TEYCHHE CEMECTpPa WJIM Ha 3a4eTHOU Hejele

Ouenb ciaa0dble 3HaHUS, HEJOCTATOYHBIE JJIST TOHUMAaHUS
TEMBI, IMEETCS OOIBIITOE KOTHYECTBO OCHOBHBIX
OIINOOK U HEJIOYETOB.

<6

10-6

KP1

KoHntponbHas
paborta Nel

BBICTABJISIETCS CTYAEHTY, €CIIM BCE IIECTh 3a/1a4
pELIEHBI BEPHO

15

BBICTABIIICTCS CTYJICHTY, €CIIU TATh 3a7a4 PEIIeHO
BEPHO, a OJTHA 33aJ]a4a He PeIleHa WX PEIIeHne
COJICPKUT OLTHOKHU

13

BBICTABJIACTCA CTYACHTY, €CJIM YCTHIPEC 3ala4l PCIICHEBI
BEPHO, a JIBE 33Ja41 HE PEIICHBI WU PEIICHUS
coJiepKaT OITUOKH

10

BBICTABJIACTCA CTYACHTY, CCJIIM TPU 3aJa4U PCUICHBI
BEPHO, U XOTA OBI OJHa 3aga4a U3 TPEX OCTAaBHIUXCA
peuicHa ¢ HC3HAYUTCIILHBIMU HEAOUCTAaMU

BBICTABJIAICTCA CTYACHTY, BO BCEX OCTAJIbHBIX CIIydasaX

<9

15-9

KP2

KoHntponbHas
pabota No2

BBICTABJIETCS CTYJIEHTY, €CJIi 00€ 3aJJauM PEIICHBI
BEPHO

15

BBICTABJIACTCA CTYACHTY, €CJIM OJJHA U3 3aaa4 pClICHa
BCPHO, a PCHICHUC BTOpOI71 COACPIKUT HC3HAYNTCIIbHBIC
HCA0YCTHI

13

BBICTABJISICTCS CTYICHTY, €CITH OJIHA M3 3a/1a4 pellieHa
BEPHO, a BTOpas 33/1a4a pelieHa YacCTHIHO

BBICTABJISICTCA CTYACHTY, BO BCCX OCTAJIBHBIX CITydasaX

<9

15-9

OK3aMeH

BBICTABJISIETCS] CTYACHTY TIPU MPAaBMIIBHO HAITMUCAHHOM
Ousete M MpH OTBETE HA BCE JIOTIOJHUTEIIBHBIE BOTIPOCHI
0 KypCy ¢ HE3HAUYUTEILHBIMU HETOYHOCTSIMH, KOTOpPBIC
CTYAEHT JIOJKEH YCTPAaHUTh B IIpoliecce Oecepl ¢
IperoiaBaTesieM, B pAMKax KOTOPOH OH

40-50

50-30




JIEMOHCTPUPYET yIiyOJeHHOE NOHUMaHue IpeaMeTa U
BJIaJICHUE KIIOYEBBIMU 3HAHUAMU, YMEHUAMU U
HAaBBIKAMU, IPETyCMOTPEHHBIMHU JAHHOW JTUCHUILIMHON

BBICTABJISIETCS CTYACHTY IPU MPAaBUIBHO HAITUCAHHOM
OuseTe M MpH OTBETE HA YAaCTh JOTIOTHUTEIBHBIX

BOIPOCOB I10 KypCy € JEMOHCTpanuii 6a30BbIX 3HaHu#, | 35-39
YMEHHH U HAaBBIKOB, ITPEYCMOTPEHHBIX JaHHON
JOUCIUIIIINHON

BBICTABJIACTCA CTYACHTY IIPU HAITMCAHHBIX OTBETAX Ha
BOIIPOCHI ouiera (,Z[OHYCKaeTCH COACPKaHNEC HCKOTOPBIX

o 8 30-34
HETOYHOCTEW) U JICMOHCTpAlUU 0a30BBIX 3HAHUH,
YMEHUI U HAaBBIKOB M0 JAHHOW JUCLHUILJIMHE
€CJIM CTYJICHT HE HaIucall OTBET XOTs Obl HA OJJUH U3
BOIIPOCOB OWJIETa U HE MOXKET OTBETUTH Ha <30

JOIIOJIHUTCIIbHBIC KOMIICTCHTHOCTHO—
OPHUCHTHUPOBAHHBIC BOIIPOCHL

Hrorosas orieHka npeacTaBisieT co00i cyMMy 0aiioB, 3apabOTaHHBIX CTYACHTOM

P BHITIOJIHEHUU 3a/IaHUH B paMKaxX TEKYIIErO U MPOMEKYTOUHOTO KOHTPOJIS U
BBICTaBIISIETCSL B COOTBETCTBUU ¢ [1010KeHNEM 0 KPEUTHO-MOYJIBHOM CHCTEME B
COOTBETCTBUHM CO CIICAYIOLIEH IIKAJIOM:

OreHka 110 5-0auIpHOMIIKAIE Cymma 0aJutoB 3a pa3aeisl Onenka ECTS
5 — «omauunoy 90-100 A
85-89 B
4 — «xopouio» 75-84 C
70-74 D
3 — «y0osremseopumenvbHo» 65-69
60-64 E
2 — «Hey0081emeopUMENIbHOY Huxe 60 F

PacmmnpoBka ypoBHs 3HaHUN, COOTBETCTBYIOIIETO MOJYUYEHHBIM OalljlaM, 1aeTcs B

Ta0IuIe YKa3aHHOW HUKE

OneHka nmo 5-0aa1IbHON
mKaJje — onenka nmo ECTS

Cymma
0aJ1JI0B 32
pa3aesibl

TpeboBanusi K 3HAHUSIM HA YCTHOM 3a4éTe

«ONMJIUYHO )

A

90 + 100

OneHka «OTJIIMYHO» BBICTABISAETCS CTYACHTY, €CIIU OH
rIIyOOKO ¥ MPOYHO YCBOMJI IPOrPaMMHBIN MaTepHal,
HCYEPIBIBAOIIIE, IOCIEA0BATENBHO, YETKO U JIOTHYECKU
CTPOITHO €ro u3jaraeT, yMeeT TECHO YBSA3bIBATH TEOPHUIO
C MPAaKTUKOM, UCTIOIB3YET B OTBETE MaTepHall
MOHOIpaduyecKoi JIUTEpaTyphl.

«xopouto»

D,CB

70+ 89

O1eHKa «XOpOIIO» BBICTABJISAETCS CTYACHTY, €CJIH OH
TBEPJO 3HAET MaTEpHaJL, IPAMOTHO U MO CyIIECTBY
M3JIaraeT €ro, He JOINyCKas CYIIECTBEHHBIX
HETOYHOCTEW B OTBETE HA BOIIPOC.

«y00871€eMBOPUMETILHOY

E,D

60 + 69

OneHka «y0BJIETBOPUTEIBHOY» BBICTABIISIETCS
CTYJIEHTY, €CJId OH UMEET 3HaHUSI TOJIbKO OCHOBHOTO
Marepuaia, HO He YCBOWII €ro JeTajeu, JOIMyCKaeT
HETOYHOCTHU, HEJJOCTATOYHO NMPABUIIbHBIE
(GhOpMYJIMPOBKY, HAPYIIICHUS JIOTHIECKOM
[IOCJIEI0BATEILHOCTH B U3JI0KEHUH IIPOTPAMMHOIO
Marepuasa.

«Heyc)oeﬂemeopumeﬂbHo»

menee 60

OI_[eHKa «HCYHAOBJICTBOPUTCIILHO» BbICTABJISICTCSA




- CTYAEHTY, KOTOPbIA HE 3HAECT 3HAYUTEIIBHON YaCTH

F IIPOrPaMMHOT0 MaTepuaia, J0IyCKaeT CyIleCTBEHHBIE
omn6Oku. Kak npasuiio, orieHka
«HEYAOBIETBOPUTEIILHO» CTABUTCS CTYEHTAM,
KOTOpBIE HE MOTYT MPOJOJKUTH 00yUeHHue 0e3
JOTIOJIHUTENBHBIX 3aHATHH 110 COOTBETCTBYIOLIEN
JUCLUILIMHE.

JK3aMeHAIMOHHbIE BONIPOCHI
1. OOBEKTHI HCCIICIOBAHMS, TICITH, METOJIBI MOJICKYJISIPHOUN (DHU3UKH.

2. IlnHaMU4eCcKUi, TepPMOJTUHAMUYECKUM U CTATUCTUYECKHUM MOAXOAbI K U3YUEHHUIO
MOJIEKYJISIPHBIX CUCTEM.

3. Craructuueckuii ancamOI1b, TOHSITHE CPETHETO 110 BPEMEHU U CPETHErO M0 aHCaMOJTIO.
4. Dproauyeckasi TUIIOTE3a U MOCTYJIaT PaBHOBEPOSTHOCTH.

5. [lonsiTHS TeopUn BEPOSTHOCTH: CIIyYaiiHbIe COOBITHS, OTPEICTICHIE BEPOATHOCTH
(kmaccuyeckoe, reOMeTPUYECKOe, CTATUCTUIECKOE).

6. TeopeMbl CIIOKEHUS U YMHOKEHHUS BEPOSTHOCTEH, YCIOBHAS BEPOSITHOCTh, HOPMHPOBKA
BEPOSITHOCTH.

7. [I10THOCTH BEPOSITHOCTU U (DYHKIIMS paclpeiesieHUs HETPEPhIBHOW CIy4aiHON
BEJINYMHBI.

8. Pacnipenenenne Moseky raza no ooreMy. BeposaTHOCTh 00HApYKEHHSI MOJIEKYJIbI ra3a B
BbIICJICHHOM 00bEMe, €CIIH IIOTHOCTh BEPOSTHOCTH MOCTOSIHHA. (T0Ka3aTh, YTO
BEPOSITHOCTh CBOJIUTCSI K COOTHOIICHUIO 0OBEMOB).

9. MaremaTruyeckoe OXuJaHue, TUcrepcust. Y CIOBHE HOPMHUPOBKH BEPOSTHOCTH.

10. IToHsATHE MaKpO- ¥ MUKPOCOCTOSHUS, IPUHITUI PABHOBEPOSTHOCTH MUKPOCOCTOSTHUH,
TEPMOJIMHAMHYECKOE paBHOBECHE, TPUOIMKEHUE K PABHOBECHIO.

11. IonsATHE UaCANBHOTO ra3a, TEOpPEMa O PABHOPACIIPEACIIEHUN SHEPTUH.

12. HopmanbHOE pactpenenieHne ciry4aiiHO BemmunHbI (pactpeaenenue ["aycca).

13. bunomuanbHOE pacipeieleHUE CIIydailHbIX BETUYHH.

14. Tlonsatue payKTyanuu, cpeiHee YUCIIO YaCTULl, 3aBUCUMOCTb (PIIYKTyalluid OT Yyncia
YacTHIl B CUCTEME.

15. CpenHee 3HaU€HHE KUHETUYECKOM SHEPTHHN, OCHOBHOE YPAaBHEHUE MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH T'a30B.

16. Y nenpHast TEIUIOEMKOCTD UJI€aTILHOTO Ta3a. TepMoanHaMudecKas TeMiepaTypa.

HpI/IHHI/IH ACTAJIBHOI'O paBHOBCCH.



17. Pactipenenenue MOJIEKyYJ IO KOMIIOHEHTAM CKOPOCTH U MOJIYJIFO CKOPOCTH

(pacnpenenenue Makcpeia).

18. Pacnipenenenne MaxkcBeiia mo SHEPTUN. XapaKTePHbIE CKOPOCTH M SHEPTHH

pacrpeeneHusl.

19. ineanbHblil Ta3 BO BHEIIHEM MOTEHIIMAILHOM M0Jie (pacnpenenenue bonbimana).

20. bapomeTpuueckas popMmyna.

21. CMechb ra3oB B cOCy/i€ — pacrpe/ieieHle Mo KOHIEHTPaIUH.

22. IlogpeMHast cuiia JIeTaTeNIbHBIX allllapaToB ¢ OTKPBITON U 3aKPBITONH 000JI0UKAMH.

23. Yuco cremnenel cBOOOIBI MOJIEKYJI, TEOpEMa O PacIpeieICHUN YHEPTUH IO CTETICHIM

CcBOOO/IBI.

24. ®usndeckuil CMbICT BHyTpeHHEH sHepruu. [lepBoe Hauano TepMOAMHAMUKH.

25. Pabota coBepiaemast makpocuctemoit. [lepBoe Hagaio TepMOIUHAMUKH.

26. IlepBoe Havasio TEPMOAMHAMUKY TSI ©30ITPOIIECCOB.

27. YpaBHEHHE COCTOSHHS HJA€aJbHOrO0 ra3a. TemIoeMKOoCTh HICabHOTO Tasa.
N3oxopuyeckas u n3o0apuieckas MOJISIpHas TEIJIOEMKOCTH HI€alIbHOTO Ta3a.

28. Annabarmdeckuii mporiecc. [lomuTpomnmueckuii mporecc.

29. MonekynspHO-KUHETHYEeCKass Teopusi rasza. JlaBneHue Ta3za Ha CTEHKH COCY/IOB.
dusnueckuii cMbIc TeMiepatypbl. CTerneHn CBOOO/IbI.

30. Bropoe Hayasio TepMOIMHAMUKH.

31. Durponus, e€ coiictBa. Teopust Heprcera (TpeTrbe Hauaao TepMOIMHAMUKY).

32. Hukn Kapuo. KI1/ oOpaTuMBbIX ABUTATENEH.

33. OcHOBHI cTatucTHYECKON (pr3uku. BeposTHOCTS.

34. Oyukius pacnpeneneHus. YciaoBue HOpMUpoOBKU. CpenHee 3HAUYCHHE CIydalHOMN
BEJINYMHBI.

35. Pacnpenenenne MakcBeimia. 3akoH MakcBesa.

36. Pacripefeniene MOJIEKYJ IO MOAYJIIO CKOpOCTH. BeposiTHas, cpefHsii CKOPOCTH
MOJIEKYJI.

37. Pacnpenenenne bonbimMana.

38. Cpennsisi sHepruss Mosiekyi. JlaBienuwe raza Ha cTeHkH cocyna. CterneHu cBOOOJbI
MoJIeKyJl. PactipeiesieHne sHepruu ra3a no CTerneHsiM cBOOO/bI.

39. Buytpennss sHeprus uaeaabHOro rasa. YpasHenue Ban-nep-Baanbca.



7 YYEBHO-METOJINYECKOE U THOOPMALIMOHHOE

OBECIIEYEHUE JJUCHUIIVINHBI

7.1 OcHoBHas JauTEpaTypa

. Hdernad, A.A Kypc ¢usuku [Tekcr] : yueb.mocobue st By3oB / A. A. Jernad, b. M.
ABopckuil. - 9-e uzn., crep. - M. : Akagemus, 2014. - 719, [1] c. : un., Tabn. - (Beicuiee
npodeccruonansHoe oOpa3zoBanue). - [Ipeam. ykas.: ¢. 693-713.
. Amutpuea, E.W. ®usuka 1 WHKEHEPHBIX CICIHATBHOCTEH [DIEeKTPOHHBIN pecypc]:
yueOHoe nocobue/ JImutrpuea E.Ml.— DnexrpoH.TekcToBbie naHHbie.— CapatoB: Al
ITu Op Menua, 2012.— 142 ¢.— Pexum nocrymna: http:// www.iprbookshop.ru/729.—
OBbC «IPRbooks»
. KopsiBog, B. II. Metoas! pemienus 3agau B oOiieM kypce duszuku. Teopus, GopmMybl,
tabmunel [Tekcr] : yue6.mocobue / B. I1. KopsioB. - M.: Crynenrt, 2014. - 445 c.: . -
[Ipenm. ykas.: c.432-443. - 700 k3. - ISBN 978-5-4363-0002-3
. TpopumoBa, T.M.Kypc ¢usuku [Tekcr]: yuyeOHOe mocoOue il HHKEHEPHO-
TeXHUYECKuX crenuanbHocte By3oB / T. W. Tpodumona. - 20-e uza., crep. - M.:
Axanemusi, 2014. - 560 c.: un. - (Beicuiee npodeccronaibHOoe oOpa3zoBanue). - [Ipeam.
ykas.: ¢. 537. - ISBN 978-5-4468-0627-0
. Tpopumona, T.U.Kypc ¢usuku. 3agaun u pemenus [Tekct|: yueOHoe mocoOue ais
CTYJICHTOB  BBICIIUX y4YE€OHBIX 3aBEJCHWUN, OOYYaAIOIMUXCA IO TEXHUYCCKUM
HaIpaBJIeHUsM MOATOTOBKH U cniermanbHocTsM / T. Y. Tpopumona, A. B. @upcos. - 5-¢
u3n., crep. - MockBa: Axamemus, 2012. - 591 c. : un. ; 24 cm. - (Beicmee
npodeccruoHanbHOe oOpa3oBanue). - ISBN 978-5-7695-9467-0 (B miep.)
. Casennes, U.B. Kypc obmieit dusuku [Teker] : B 5 1./ U. B. CaBenbes. - 5-¢ uza., ucrp.
- CII6.: Jlans, 2011. - (YueOuuku a1t By30B. CnienipanbHas JIUTEpaTypa).
T. 1: Mexanuka: yueOHOe mocoOme sl CTyneHToB By30B. - 2011. -336¢. -
Pexxumpoctyma: http://e.lanbook.com/books/element.php?pll_id=704 - 3BC «Jlaub»
. CaBenbeB, .B. COopHUK BOIIPOCOB U 3a7a4 Mo oOiel Gpusnke [DIeKTpOHHBIN pecypc]:
yueOHoe mocobue. - OnektpoH. [an. - CII6.: Jlanp,2013.-292¢c. - Pexxum pocrymna:
http://e.lanbook.com/books/element.php?pll_id=32823 - DBC «Jlaub»
. CtpyxoB, b.A.®usnka [TekcT]: yaeOHUK IS CTYJCHTOB YUPEKIESHUN BBICIIETO TIPOQ.

obpazoBanus / b. A. Ctpykos, JI. I'. Auromuna, C. B. [1aBnos; nox pex. b. A.



CrpyxkoBa. - M.: Akagemus, 2011. - 400 c. - (Beicmiee npodeccrnonanprHoe 00pa3oBaHuE.
EcrectBennbie Haykn). - bubnuorp.: ¢. 392. - ISBN 978-5-7695-6521-2

. Kynmunos, B. A. Texnuueckas TepMoJIMHAMUKA M TEIUIONepeayda : YI4eOHUK i BY30B /
B. A. Kyaunos, 3. M. Kapramos, E. B. Credantok. — 4-¢ uza., nepepad. um Jom. —
MockBa : WMzparensctBo HOpaiit, 2020. — 454 c.— (Beicuiee o00pa3oBaHuE). —

ISBN 978-5-534-06669-2.

7.2 lonoJIHUTEIbHAS JIUTEPATYpa

. AnemkeBnd, B.A. Kypc o6meli ¢usukun. Mexanuka [DinekTpoHHBIN pecype] : / B.A.
Aunemkesuy, JI.I'. lenenko, B.A. KapaBaeB. — Dnexktpon.nan. — M. :@usmatiut, 2011.
— 469 c. — Pexum nocrtyna: http://e.lanbook.com/books/element.php?pll 1d=2384 -
OBC «Jlaub»

. Uponog, N.E. 3agaun no oGmieit pusuke [DaeKTpoHHBIN pecypc] : yueObHoe mocodue. —
OnekTtpon.jan. — M. : bunoM. JlaGoparopus 3nanmii, 2012. — 435 c. — Pexum

nocryma: http://e.lanbook.com/books/element.php?pll_id=4389

. Kongparses, A.C.Meroasl pemienus 3amad no ¢usuke [Tekct]: monorpadus / A. C.
Konapatees, JI. A. JlapuenkoBa, A. B. Jlammes. - MockBa: ®usmariut, 2012, - 310, [1]
C.:wl. ; 23 cm. - bubmumorp.: ¢. 311. - ISBN 978-5-9221-1365-6 (B niep.)
. Tpodumona, T. . ®uzuka B Tabmumax u dopmynax [Tekct] : ydyedb.mocobue s
CTYJIGHTOB BY30B, oOydJaroniuxcst mo TexH. cnenuainbHoctsMm / T. Y. Tpodumona. - 4-¢
u3n., crep. - MockBa : Akagemus, 2010. - 447 c. : puc., Ta6n., rpad. - (Boicuiee
npodeccronansHoe obpazoBanue). - Ilpenm. ykas.: c. 431-442. - ISBN 978-5-7695-
7036-0
. 3amypaeB, B.II. MonekynspHas ¢usuka. 3amauu : ydeOHOe MocoOue s BY30B /
B. II. 3amypaeB, A.Il. Kanununa. — MockBa: WznarensctBo IOpaitt, 2020. —
189 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-08229-6.
. Epogees, B. JI. Tennorexnuka B 2 T. Tom 1. TepmonuHaMuka v Teopusl TEMIO0OMEHA !
yueOnuk st By3oB / B. JI. Epodees, A. C. Ilpsxun, I1. JI. CemeHoB ; moa penaxiuei
B. JI. Epodeena, A. C. [Ipsxuna. — Mocksa : U3patensctBo FOpaiit, 2020. — 308 ¢. —
(Bricmee oopazosanue). — ISBN 978-5-534-01738-0.

bounmapeB, b.B. Kypc o6meit ¢u3uku B 3 kH. Knura 3: TepMoamHaMuKa,

cTaTUCTHYeCKass  (U3MKa, CTPOCHHWE BEHISCTBA : Y4YeOHMK i1 OakanaBpos /


http://e.lanbook.com/books/element.php?pl1_id=4389

b. B. bornmapes, H.Il. Kamamaukos, I'.T. Coupun. — 2-¢ wm3a.—  Mocksa :
N3natensctBo IOpaiit, 2019. — 369 c. — (bakamaBp. AkageMuyeckuii Kypc). —

ISBN 978-5-9916-1755-0.

7.3 llepuoanyeckue u3IaHusi

1. Bectnuk Poccuiickoro yrHmBepcutera ApyxkObl HapomoB. Cepusi Marematuka.
Nudopmatuka. dusuka [OneKTpoHHBIE  pecypc]. — Pexum Jnocryna:

http://www.iprbookshop.ru/32515.html, cBoGoaHBIN. — CTaThsl B HHTEPHETE.

7.4 nTepHeT-pecypchl

1. lonckoBa E.B. ®usndeckuii 3KCrIepuMEHT IO MOJIEKYIISIPHON (DU3UKE U TEPMOIMHAMUKE
: yaeOHO-MeToanueckoe nocodue / Jlonckora E.B., Kneserosa T.B.. — Bonrorpan :
Bourorpaackuii rocy1apCTBEHHBIN CONMAIBHO-TIEIArOrNYeCKnii yHuBepeuTeT, 2016. —
58 ¢. — TexcT : a5ekTpoHHBIH // InexkTpoHHO-0nbInoTeunas cucrema [PR BOOKS :
[caiiT]. — URL.: http://www.iprbookshop.ru/57788.html — Pexxum noctyma: aist
aBTopusup. Ilonp3oBarenei

2. Komenes, 3. A. MonekynspHas ¢pusuka. TepMoanHamuka : yaeOHO-METOAMYECKOE
nocobue / J. A. Komenes. — HoBocubupck : HI'TY, 2019. — 46 c. — ISBN 978-5-
7782-3995-1. — TexkcT : 25eKTpOoHHBIH // JIaHb : 37EKTPOHHO-OMOINOTEUHAS] CHCTEMA. —

URL: https://e.lanbook.com/book/152322 — Pexwum qocTyma: ajs aBTOpHU3.

OJb30BaTENIEH.

8 MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JUCHHUITJIMHBI

Jlns ipoBeieHns y4eOHBIX 3aHATHN JIGKITMOHHOTO W CEMUHAPCKOTO THIIA, TPYIIIOBHIE
W WHJIUBUIYAJbHBIX KOHCYJIbTAllMi, TEKYIIEr0 KOHTPOJIS, MPOMEXYTOUHOW aTTECTalNU
UCIIOJIB3YIOTCSA y4YEOHBbIE ayJIUTOPUHU, OCHAIIEHHBIE OOOpPYJAOBAaHMEM M TEXHUYECKUMH
CpeACTBaMU O0yUCHHUSI.

YueOHble ayIUTOPUU ISl CAMOCTOSITEIBHOM pabOThl OOYYarolUXCs OCHAIIEHBI
KOMITBFOTEPHOM TEXHUKOM C BO3MOXXHOCTBIO TIOJKIOYEHHST K ceth «MHTtepHer» u
obOecrieueHrueM JOCTyMa B AJIEKTPOHHYIO0 HHPOPMAITMOHHO-00pa30BaTEIbHYIO CPEy By3a.

TTHU HUAY MHUDOU obecrieueH HEOOXOAUMBIM KOMIUIEKTOM JIMIICH3MOHHOTO M

CBOOOJTHO PaCIpOCTPAHSIEMOI0 MPOrPaMMHOTO 00eCTIeUeHUsI.


http://www.iprbookshop.ru/32515.html
https://e.lanbook.com/book/152322

CBenmeHuss 0 HaIWYuM OOOPYNOBAaHHBIX Y4YEOHBIX KAOMHETOB, OOBEKTOB MJIs
MIPOBEJICHUS NPAKTHUYECKUX 3aHATUM TpejcTaBieHbl Ha opunuanbHoMm caiite TTU HUAY

MUOU: http://tti-mephi.ru/ttimephi/sveden/objects



