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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 TaKyl 00JacTh
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 HCIOJIb30BaTh TOT OOIIMPHBIA MaTepuaj, KOTOPbIA MPECTABIISAIOT

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 MUpPaA 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 (U3HKa, 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 OyAyIIero MH)KeHepa Ba)KHO HE CTOJIbKO OMHUCAHHUE IIMPOKOTO
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/ady JAMCLMIUIMHBI (TEOPETHUECKMX W JKCIEPUMEHTAIbHO —
NPAKTUYECKUX YYEOHBIX 3a/ad) W3 pa3iuuHbIX oOjacTedl (PU3MKM KaKk OCHOBBI YMEHHS
pemats mpodeccHoHaNbHbIE 3adaud; (OPMUPOBATH Yy CTYJAECHTOB yMEHHE OIICHUBATH
CTEIEHb JOCTOBEPHOCTU PE3YyJIbTATOB, IIOJIYYCHHBIX C IIOMOIIBIO DKCIIEPUMEHTAIBHBIX 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 H3MEpPUTENbHOW 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 JUCIIUIIJIMHBI 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 TE€OMETpHs, BEKTOPHBbIA 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
OCBOEHUS YUYEBHOM JJUCHUATLIIUHBI / O)KUJTAEMBIE PE3YJIbTATHI
OBPA3ZOBAHUA U KOMIIETEHLIUU CTYAEHTA 110 3ABEPIIEHUU
OCBOEHUA MIPOI'PAMMBI YYEBHOM JUCHUILJIMHBI

3.1 KomnereHuuu JMCHUILINHBI

N3zydenune pucuuiuinabl «Dusuka (MoJaeKyaspHas (U3NKa, OCHOBBI CTATUCTHUECKOM
TEPMOJMHAMHMKHY»  HANpaBJICHO Ha dbopMUpOBaHHE Yy CTYACHTOB CICAYIOLIUX
KOMIIETECHIMN:

yHuBepcaibHbIX (YK):

— Cnoco0OeH OCYIIECTBIATh TMOUCK, KPUTHUCCKUH aHajiu3 HM CUHTE3 HH(OpMAIUH,

NPUMEHSATH CUCTEMHBIN TIOJIXOJI JIUIS pEIICHHs MOCcTaBIeHHbIX 3a1a4d (YK-1);



— CnocobeH ynpaBisiTh CBOMM BpPEMEHEM, BBICTPaUBaTh U PEATU30BBIBATH TPACKTOPUIO

CaMOpa3BHUTHs HA OCHOBE MPUHIIMIIOB 00pa3oBaHus B TeueHue Beel sxu3au (YK-6);
YHHUBEPCAJbHBIX ecTecTBeHHO-HAYYHbIX (YKE):

— Crioco0OeH uCIoJIb30BaTh 3HAHUS €CTECTBEHHOHAYYHBIX JIUCIHUILIINH, IPUMEHSTh METOIbI

MAaTEMaTHYECKOr0 aHAIN3a U MOJECIUPOBAHUS, TEOPETUUECKOTO M IKCIEPUMEHTAIBLHOTO

UCCIICJIOBaHMS B IMMOCTaBJICHHBIX 3amauax (YKE-1).

3.2 [lepedeHnsb pe3yabTaToB 00pa3oBaHus, popMuUpPyeMbIX TUCHUILINHOM,

C YKa3aHHEM YPOBHSA UX OCBOCHHUSA

B pe3ynbTaTe n3yueHus: AUCUUTUIMHBI CTYJCHT JOJIKCH:
3HATh:

— METOJAWKU cOopa © o00paboTku wuHGOPMAIIMU, aKTyaJdbHbIE POCCHUHCKHE U
3apyOeKHbIE UICTOYHUKH MH(pOpMaluu B cepe npodhecCuoHaNbHOU NeATeIbHOCTH; METO/I
CHUCTEMHOT'O aHaJIn3a;

— OCHOBHBIE MpUeMbl 3(H(PEKTUBHOTO YIIPABICHUSI COOCTBEHHBIM BPEMEHEM; OCHOBHBIE
METOJUKHA CAMOKOHTPOJISI, CAMOPA3BUTHUS M cCaMO00pa30BaHMsl Ha MPOTSHKEHUH BCEH KU3HU;

— OCHOBHBIE€ 3aKOHBI €CTECTBEHHOHAYUYHBIX IUCIUIUIMH, METOJbl MAaTeMaTH4YE€CKOTrO
aHalM3a U MOJICTMPOBAHMS, TEOPETUIECKOTO U IKCIIEPUMEHTATHHOTO UCCIIECIOBAHUS,
yMeTh:

— MPUMEHATh METOJIUKH TOHMCKa, cOopa M 00paboTKu MH(OpPMAIUU; OCYIIECTBISTH
KPUTHYECKHI aHAIN3 M CUHTE3 WH(OpMAaIINH, TTOTYYEHHON U3 Pa3HBIX HICTOYHHUKOB,

— 3(($eKTUBHO IAHUPOBATh U KOHTPOJUPOBATH COOCTBEHHOE BPEMS; MCIOJIb30BATh
METOJIbI CAMOPETYJIISINH, CAMOPA3BUTHS U CAaMOOOYUCHUS;

— HCMONB30BaTh MAaTEMaTHYECKHE METOAbBl B TEXHHUYECKHX NPUIOKEHUSX,
pPacCUMTHIBATh OCHOBHBIE YHCIIOBBIE XapaKTEPUCTUKH CIIyYalWHBIX BEJIMYWH, pEIIaTh
OCHOBHBIC 33JIJaYl MaTEMaTUIECKOW CTATHCTUKH, PEIIaTh TUTIOBBIC pacUeTHBIC 3aa4H,;
BJIA/IeTh:

— METoJaMH TIOMCKa, cOopa U 00pabOTKH, KPUTHYECKOTO aHajau3a M CHUHTE3a
uHGOpPMAIUU; METOJUKON CHCTEMHOTO MOAX0/1a JJIs PEeIICHHUs TOCTaBICHHBIX 3a/1a4,

— METOJIaMuU yIpaBICHHUS COOCTBEHHBIM BpEMEHEM; TEXHOJIOTHSIMHU
NPUOOPETEHMS. UCIIOIb30BAaHUS U OOHOBJIEHUSI COLIMO-KYJIBTYPHBIX M MPO(ECCHOHATBHBIX
3HAaHWH, YMEHUN, U HABBIKOB; METOJUKAMU CaMOPAa3BUTHS M CaMO00pa30BaHUS B TEUCHHE

BCEH JKU3HU;



— MCTOAaMHU MATCMATUYCCKOI'O aHaJIn3a U MOACIIMPOBAHUA; METOAAaMU PCHICHUA 3a1a4

aHallnda MW pacdCTa XapaKTCPUCTUK (1)H31/I‘{€CKI/IX CHCTCM,

00pabOTKH  HKCIIEPUMEHTAIbHBIX

IIPOrPaMMHBIMU POAYKTAMHU.

JIQaHHBIX,

OCHOBHBIMH IIpHUCMaMH

MECTOJaMU pa6OTH C IPUKIAOAHBIMHA

3.3 BocurartesbHas padora

Hanpasisienune/ Co3nanmue yc/10Bui, Hcnoab30Banne BOCHUTATEIHLHOIO MOTEHIMAJIA
e o0ecneynBaOIINX Y4eOHBIX 1M CHUILTHH
EcrecTBeHHOHay4HBIH 1 001IenpodecCHOHATBHBIN MOXYJIN
IIpodeccuonanbuoe | - hopmMupoBaHue 1.Mcnonb3oBaHre BOCOUTATENLHOTO MOTSHIIHATIA
U TPYA0BOE rITyOOKOTO TOHUMAaHUS JUCIMILIAH €CTECTBEHHOHAYYHOTO U
BOCIIMTAHHE COLIMATILHOU POJIH o0menpodecCHOHATBFHOTO MOIYJIS JUIST:
npodeccru, MO3UTUBHON | - (OPMUPOBAHUS TO3UTHBHOTO OTHOIICHUS K
Y aKTUBHOW YCTaHOBKH Ha | mpodeccuu nHkKeHepa (KOHCTPYKTOpa, TEXHOJIOra),
[IEHHOCTH N30paHHOU MTOHMMAHHS €€ COIUAITBHON 3HAYMMOCTH M POJTU B
CHEIHaTbHOCTH, o01iecTBe, CTPEMIICHUS CIIEZI0BAaTh HOPMaM
OTBETCTBEHHOTO npo¢eCCHOHATBLHON 3TUKU OCPEICTBOM
OTHOIICHUS K KOHTEKCTHOTO 00Y4YEeHHUs, pEIICHUs TPAKTHKO-
npodeccHOHATBLHON OpPUEHTUPOBAHHBIX CHUTYAI[MOHHBIX 3a]1a4.
NESTEIIbHOCTH, TPYAY - opMHupoOBaHUS YCTOMUMBOTO HHTEpECA K
(B14) npodeccHoHABHOM IeATEeTbHOCTH, CIIOCOOHOCTH
KPUTHYECKH, CAMOCTOSITEIbHO MBICIIUTb,
MMOHUMATh 3HAYUMOCTH Mpodeccuu mocpeacTBOM
OCO3HAHHOTO BBIOOpA TEMATUKH MPOEKTOB,
BBITTOJIHEHHSI IPOEKTOB € TIOCIIEYIOLIEeH
myOIUYHON Mpe3eHTaluel pe3yabTaToB, B TOM
guciie 000CHOBaHHUEM UX COIMAILHOU U
MPAKTUYECKON 3HAYUMOCTH;
- opMupoBaHUS HABBIKOB KOMaHTHOU pabOTHI, B
TOM YHCJIE peau3allii Pa3InYHbIX MPOEKTHBIX
poaielt (J1uaep, UCTIONHUTENb, AaHAJTUTHK U TIP.)
MOCPEICTBOM BBITIOTHEHHSI COBMECTHBIX MPOEKTOB.
2.Hcnonp30BaHre BOCITUTATEIBHOTO MMOTEHIIHAIA
JUCIUIUINH "DKOHOMUKA U yTpaBICHHE
Mpou3BOACTBOM ', "MIHHOBalIMOHHASI SKOHOMUKA U
TEXHOJIOTHYECKOe MpeIPUHUMATEIbCTBO",
"[IpaBoBenenue" mis:
- (popmMHupoBaHUST HABBIKOB CHCTEMHOTO BHUJICHUS
POJIH ¥ 3HAYMMOCTHU BBIOpaHHOH Mpodeccuu B
COLIMAJIbHO-PKOHOMUYECKUX OTHOLICHHUSIX 4Yepe3
KOHTEKCTHOE 00yYeHHE
- opmupoBanue Hcnonb30BaHre BOCIUTATENBHOTO MOTEHIIMATA
MICHXOJIOTHYECKOM JTUCLIUIUIAH 00IEenpo(ecCHOHaTBHOTO MOTY IS
TOTOBHOCTH K TUISL:
npodeccnoHanbHOM - (hopMupoOBaHHS yCTOHYUBOTO HHTEpECA K
JESTEIBHOCTH 10 npodeccroHaNbHOM eATEeNbHOCTH, MOTPEOHOCTH B
n30panHo# podeccun TOCTHKEHHUH pe3yJibTaTa, TOHUMaHUs
(B15) (GYHKIMOHATIBHBIX 00s3aHHOCTEH U 3a7a4
n30paHHOM IPO(eCCHOHATIBEHOMN A TENHHOCTH,
4yBCTBa Mpo(deccroHalbHOI OTBETCTBEHHOCTH
9epes3 BBITIOJHEHUE YICOHBIX, B TOM YHCIIE




MIPAKTUYECKHX 3aJJaHUH, TPEOYIOIINX CTPOTOTO
COOJTIO/ICHHSI TTPABUJI TEXHUKH OC30MACHOCTH U
WHCTPYKIHN 110 paboTe ¢ 000py0BaHHEM B
paMKax JJabopaToOpHOTO MPAKTUKYMa.

NureniekTyanbHoe | - JOPMUPOBAHHUE Hcnosnp30BaHne BOCIUTATEIBHOTO MOTEHITHAIA
BOCIIMTaHHE KYJIbTYpbl YMCTBEHHOTO | JMCHHUIUIMH T'yMaHUTApHOTO,
tpyna (B11) €CTECTBCHHOHAYYHOT0, 001Ienpo(heCCHOHATTLHOTO

U Ipo(heCcCUOHANTBHOTO MO IS TSt
(hopMUpOBaHUs KyJIbTYPbl YMCTBEHHOI'O TpyJa
MIOCPE/ICTBOM BOBJICUCHUS CTYACHTOB B yueOHbIE
UCCIIEZI0BATENILCKUE 3a/1aHUs, KypCOBbIE paOOThI U

zp.

4 COAEP)KAHME U CTPYKTYPA JUCHUIIJIMHBI

OO6mmast TpyA0€MKOCTh TUCIHUIUTMHBI B 3 CEMECTPE COCTAaBIsACT 4 3aUeTHBIC SAMHUIIBI,

144 yqaca.

Buapl yueOHoit
NEeSITeTIbHOCTH, BKITFOYAst Texymit
No CaMOCTOSTENIbHYIO paboTy KOHTPOTH AtTecTanus Maxke
n/ Pa3nen QE CTYACHTOB M TPy AOSMIOCTE YCIIEBAEMOCTHU paiEe Oamt 3a
. 2 (B yacax) (Hemens,
1| y4eOHOU T (memens, paznmen®
. hopma)
JIACITATITUHBI = 2l 2|5 & dhopma)
= Lg o |= o |© o
EF SE SE 8
= o an &
Cemectp 3
1 Pazpnen 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 Paznen 4 13-18 6 5 8 8 JIP4 KP2-17 15
Hroro 26 18 28 36 50
DK3aMeH 36 50
Hroro 3a cemectp 100




4.1 Conep:xkanue JieKIMid
3 cemecTp

Pasgea 1. JInuHAMHUYECKUIA, TEPMOIAMHAMHUYECKUA M CTATUCTHYECKUN IMTOAXOJBI K N3YVUYEHUIO

MOJICKYJIIPHBIX CUCTCM.

Tema 1.1 OOBEKTHI MCCIICAOBAHUS, [ICJIH, METOJIbl MOJICKYIIPHOU (hU3HKH. JIMHAMUYECKUH,

TepMOI[I/IHaMI/ILICCKI/Iﬁ U CTaTUCTUYECKUM moAXoAbl K HM3YUCHHUIO MOJICKYJIAPHBIX CHUCTCM.

Tema 1.2 Tlporecchl mepeHoca. Bum mporecca mepeHoca B razax - TEIUIONPOBOIHOCTD.

CBs13b MeX Ty K03 dUITMEHTaMU TEIIIONMPOBOHOCTH, BHYTPEHHETO TpeHus U AU y3um.

Pasznena 2. OCHOBBI MOJEKYISIPHO - KHHETHYECKOU TEOPHUHU Ta30B.

Tema 2.1 CpenHee 3HaUEHUE KMHETUYECKON DYHEPTHUHU, OCHOBHOE VPABHEHHE MOJIEKYIISIPHO-

KHHETUYCCKOM TCOPUH Ta30B. YIIGJIBHEUI TCIINIOCMKOCTDB NaCaJIbHOI'O rasa.

Tepmonunamudeckas Temmeparypa. Tema 2.2 IlpuHnun getagbHOro paBHoBecws. Ywucio

cTernieHel cBOOO bl MOJIEKYJI, TEOpEMa O PACTIPEACIICHUH SHEPTUH 110 CTENEHSIM CBOOOIBI.

Pasnea 3. [lepBoe Hava10 TEPMOJTMHAMUKH.

Tema 3.1 I[lepBoe HaYAJIO TEPMOJIUHAMUKH.

PaGota npu uzonpoueccax. @u3nUeCcKuil CMbICII BHYTPEHHEN dHEPTUH, padOThl, TEIIOTHI. |
Hayajgo TepMoauHamuiKku. Paborta, coBepmiaemas  MuUKpocucTeMoW. [ Hauamo
TEPMOJMHAMHUKHA  JJII  W30MNPOLIECCOB. YPABHEHHE COCTOSIHHUS  MJACAIBHOrO  rasa.
TemoemkocTh wmumeanmpHOTO Ta3za. M3oxopuueckas W u300apuyeckass MOJspHas
TEIUTIOEMKOCTh UEATBHOTO ra3a.

Tema 3.2 Bropoe, TpeThe Hayaaa TEPMOIUHAMUKH.

Onrtponud. [Hukinsl. Il Hayano TepMoaIuHAMUKH. DHTpOINHUs, ee cBoiicTBa. Teopema Hencra
vy 111 Havano repmoannamuku. Lukn Kapso.

Pasnea 4. Crartuctrueckas dusuka. Pactupenenenrne Makcsesia 1 bojibiiMana.

Tema 4.1 Paciipenenenne Makcseiuia 1 boabiiMaHa.

OcHOBBI ~ cTatucTHueckoir  ¢u3uku.  BepostHocTh.  DyHKOHMS  pacmupenencHus.
Pacnpenenennss MakcBemna. PacnipeneneHuss  MOJEKyJ IO MOZAYJKO  CKOPOCTH.
Pacnpenenenue bonbinmana.

Tema 4.2 Cpeasss SHEPTUS MOJIEKVIL.

JlaBnenue raza Ha creHku cocyna. CteneHu cBoOoabl MoJiekynd. Pacripenenenue sHepruu
rasa o cTeneHsM cBo0OJibl. BHyTpeHHsIs SHEprusi ujeaibHOro rasza. Y pasHenue Ban-nep-

Baanbca.



4.2 TemaTuyeckui NJaH JadopaTOPHBIX padoT
3 cemecTp

1. Onpenenenue yHuBepCalbHOM ra30BOi MOCTOSIHHON METO0M OTKAYKHU.
2. OnipezienieHre U3MEHEHUS YHTPOIIMU TBEPAOTO TeJa TP €r0 HArpeBaHUU U TUIABJICHUH.
3. N3ydeHue BSI3KOCTH BO3yXa.
4. OnpeneneHrie OTHOIICHHS TEINIOEMKOCTEN BO3TyXa

4.2.1TemaTu4ecKui IJIaH NPAKTHYECKUX PadoT

3 cemecTp

1. DneMeHThl CTaTUCTUYECKOW TEOpUHM WACANbHBIX Ta30B U 3aKOHBI pacHpeacsICHUs
CIIyYalHBIX
BEJIMYUH
2 OCHOBBI MOJIEKYJISIPHO - KHHETUYECKOW TEOPUHU ra30B
3 Pacnpenenenuss B MonekymnspHoit ¢usuke. [loaroroBka k koHTpoiabHOU padote Nel.
[IpoBenenrie KOHTPOIBbHOU padboThI Nel.
[Iponeccel makpocuctem. M3omnponecchl.
Pabora npu uzonponeccax. BHyTpeHHs 3HEprusi uaeanbHOro raza. OuU3NUECKU CMBICHT
BHYTPEHHEH SHEPTHH, paOOTHI, TETUIOTHI.
4. TlepBoe Ha4YaJI0 TEPMOJUHAMHUKHU.
I mnawano Ttepmomunamuiku. PabGorta, coBepmiaemass wmukpocucremo. [ Hauano
TEPMOJMHAMUKH JIJISI U30TIPOLIECCOB.
5. MonekynsapHO-KMHETHYECKAsI TEOPHUS.
YpaBHEHHE COCTOSIHUA UIACATBHOTO ra3a. TermmoeMKOoCTh HAcalbHOro ra3a. Mzoxopuueckas
u u3o0apuyeckas MOJSIpHAs TEIUIOEMKOCTh HJICaNbHOTO Tra3za. YpaBHeHue Ban-aep-
Baansca.
6. Bropoe Hauano TepMOIMHAMHUKHY.
OHTponus, ee cBoMCTBA. [{UKIIBI.
7. Bropoe Hauano TepMOJIUHAMUKH.
Hukn Kapno. II Hauao TtepmonnHamuku. Teopema Hencra wnm Il Hawano
TEPMOJUHAMHUKHU.

8. Pacnpenenenne MaxkcBemna u bonbimMana.



OcHOoBbl ~ cratuctuiyeckoi  ¢usuku.  BepostHOocTh.  DyHKIMS  pacHpeesiCHUs.
Pacripenennennss  Makcseia.  PacnipenenieHuss  MOJIEKYyJl 10 MOIYJIO  CKOPOCTH.
Pacnpenenenne bonbimana.
9. [loaroroBka K KOHTPOJIBHOM padoTe Ne 2.
10. KontposnbHas pabota Ne 2.
11. PaGota Hax ommoOKamu.

4.2.2CamMocTosiTeIbHAsA padoTa CTY/ICHTOB

3 cemecTp

ArperaTHble cOCTOSIHUS BellecTBa. OCHOBHbBIE MPU3HAKH.
2 TepmoanHamMu4eckas TeMIepaTypa.
3 DOMIUpHUYECKUE NIKAIBI TEMIIEPATYP.
4 DneMeHThl KOMOWHATOPHKH.
5 Teopemsl ClI0KEHUS U YMHOXKEHHS BEPOATHOCTEH, YCIOBHAS BEPOSITHOCTb.
6 JluckpeTHbIe CilydallHbIE BEJIMYMHBI, 3aKOH PACIIPEACIICHUS JUCKPETHBIX CIIyYalHBIX
BEIMYMH. MaTeMaTnuecKoe 0KUIAHUE U JUCIIEPCHSL.
7 Tlonsatue (aykTyanuu, CpelHee YHUCIO YacTHI], 3aBUCHUMOCTb (IyKTyalMil OT yucia

4aCTull B CUCTEMEC.

5 OBPA3OBATEJIBHBIE TEXHOJIOI'NHN

B cooTBeTcTBMM C KOMIIETEHTHOCTHBIM IOJXOJOM BBIIYCKHUK By3a JOJDKEH HE
pocTo 00JaAaTh OMPEACICHHON CyMMOM 3HaHUM, a yMETh MpPH TOMOIINM 3TUX 3HAHUU
peniaTh KOHKPETHBIE 3a/1a4u TPOU3BOJICTBA.

VYuuteiBas tpeboBanus OC HUAY MUDU no nanpasnenuto noarorosku 15.03.05
"KOHCTPYKTOPCKO-TEXHOJIOTHUECKOE oOecrieueHue MAaIlINHOCTPOUTENBHBIX
MIPOU3BOJICTB"peanu3anus  KOMIIETEHTHOCTHOIO TMOJAXOAa  JOJKHA MpeaycMaTpUBATh
IIUPOKOE HCIOJB30BAaHWE B YU4eOHOM TIpOIleCCE€ AaKTUBHBIX U HMHTEPAKTUBHBIX (HOpM
MIPOBE/ICHUSI 3aHATUA B COYECTAHWHM C BHEAYIUTOPHOUN pPaboToii C 1enbio (popmMupoBaHus
U pa3BUTUSA TPO(PECCHOHATBHBIX HABBIKOB 00YYaIOIIUXCS.

JIeKIIMOHHBIE  3aHATHUSI TMPOBOJATCS B  CHCIUATU3UPOBAHHON  ayJUTOPUU C
MPUMEHEHUEM MYJBTUMEIUMHOTO MPOCKTOpa B BHJEC Y4YEOHOW TMpe3eHTanuu. Y 4eOHbIS
MaTepHalibl MPEIbIBIAIOTCS OOYyYAIOMIMMCS JJIi O3HAKOMJICHUS W W3Y4YEHUS, OCHOBHBIC
MOMEHTBI JICKIIUOHHBIX 3aHSITUI KOHCHEKTUPYIOTCA. OTIENbHbIE TEMbI MPEANAraloTcs is

CaMOCTOATCIIbHOI'O N3Y4YCHHUA C 00s13aTeJIbHBIM COCTAaBJICHUEM U KOHTPOJICM KOHCIICKTA.



[IpakTHdeckue 3aHATUS MPOBOJATCS TAKXKE C MPUMEHEHHUEM MYJIbTUMEIUITHOTO
npoeKkTopa ¢ pa3dopoM THUMOBBIX PEIICHWM 3a7ad MO0 MEXaHUKe, MOJEKYJISIPHO-
KUHETUYECKOU TEOpHUeil ¢ BbAaueii yueOHBIX MaTEPHUAJIOB CTYICHTaM.

JlabopaTopubie pabOTBl TPOBOASTCS B Jjabopatopuu oOmeld ¢GuU3NKH Ha
7a00paTOPHBIX yCTaHOBKAaX Opuramod cTylneHToB u3 4-5 uenoBek. Bce maGopatopHbie
paboThl BBINOJHAIOTCS (PpOHTANBHO. 3a 2-3 AHS 10 NPOBEIEHHUSA JA0OPAaTOPHBIX padoT
CTYJIGHTaM BBIJJAETCS UX OINHCAHHUE [UJIl W3Y4YEHUs, NEepel HadajioM paboT MPOBOAMUTCS
TECTUPOBAHUE CTYJICHTOB JJIsl MPOBEPKHM WX TOTOBHOCTH K BBIMIOJIHEHHUIO JTAOOPATOPHBIX
pabor.

Texymuii KOHTPOJIb 3HAHUN CTYJIEHTOB MO OTIECIBbHBIM pasfiejaM M B IEJIOM IO
TaKk)K€  BBIIOJHEHHEM

JUCHHUITTINHEC IMPOBOJAUTCA B

dbopme

CaMOCTOATENFHBIX PadO0T MO pemeHu0 (GU3NYEeCKUX 3aaad, (U3UYECKUX JUKTAHTOB.

TCCTUPOBAHUA, a

Hcnonb3ytoTcss MHTEpakTUBHbIE (OpMbl OOYYEHHMS HA JIEKIMOHHBIX W MPAKTUYECKUX

3aHATHUAX.

6 OHEHOYHBIE CPEACTBA JJIAA TEKYHIEI'O
KOHTPOJISIYCIHHEBAEMOCTH, MIPOMEXYTOYHOM ATTECTAIIUH ITO
NUTOI'AM OCBOEHUSA JINCHUIIVIMHBIN YYHEBHO-METOINYECKOE
OBECHEYEHUE CAMOCTOSATEJBHOMN PABOTHI CTYJIEHTOB

HepequL OLCHOYHBIX CPEACTB, UCIIOJb3YEMbIX NJIA TeKymeﬁ aTrecranumn

HanmenoBanue IIpeacrasiienune
Kpartkas xapakrepucTuKa OLeHOYHOT 0
Kon OLIeHOYHOI0 cpecTBa OLIEHOYHOI0 CpeACTBA
cpeacrsa P B oHae
3 cemecTtp
T1 | Teer Nol Cucrema cTaHIapTU3UPOBAHHBIX 3aJaHUIA,
- MIO3BOJIAOIAs aBTOMAaTU3UPOBaTh Npouenypy | PoHI TECTOBBIX
T2 | Tecr No2 WU3MEPEHMS YPOBHS 3HAHUM U YMEHUN 3a1aHUI
B o0yuJaromnierocs
KontponbsHas .
KP1 pa6oTTpaN01 CpencTBo npoBepKH YMEHHUN IPUMEHATH Kommiekr
= MIOJTyY€HHBIE 3HaHMSI JUIsl pELICHU 3a/1a4 KOHTPOJIbHBIX 3a/laHui
Kontponbhas pabota
KP2 No2 OIPENICIIEHHOTO TUIIA TIO TEME WJIN Pa3feTy 110 BapUaHTaM
1P1 JlaGopaTopHas
pabota Nel
Jlaboparopnas
JIP2 CpencrtBa mpoBEpKU YMEHUI 1 HABBIKOB
pabota No2 peil POBCPKH Y Meroaunueckoe
IIPUMEHEHHUS Ha IIPAKTUKE TEOPETUUECKUX
1P3 JlaGopaTopHas - PYKOBOJICTBO
pabota Ne3
P4 JlaGopaTopHas
pabota Ned




PacuingpoBka koMneTeHIMii Yepe3 IJIAHUPYyeMble pe3yJabTaThl 00y4eHU s

Cs3p Mexay (opMupyeMbIMH KOMIIETEHIMSAMH W TUIAHUPYEMBIMHU pe3yJbTaTaMu

oOy4eHUs MpeJICTaBICHA B CICAYIOIICH Ta0HIIe:

IIpoexTHpyemble pe3yIbTAThI 0CBOEHUS AU CUHUIIIMHBI
N CpeacTBa ¥ TEXHOJIOTHH
Kon U MHAUKATOPbI (opMUPOBAHHUSA KOMIIETEHIUH oTeHKH
3uatp (3) YmMmetsb (Y) Baangers (B)
YK-1 3-VK-1 V-VK-1 B-VK-1 JIP1, JIP2, KP1,5
JIP1, JIP3, JIP4, T2,
VK-6 3-VK-6 V-VK-6 B-VK-1 KP2.9
JIP1, JIP3, JIP4, T2,
YKE-1 3-VKE-1 V-VKE-1 B-YKE-1 KP2.9
Jdranbl GOpMHUPOBAHUS KOMIIETEHIUIA
Buabl aTrecranun
Koapl 3Hanug, Texyuii Atrtecta | IIpome
Paszpnen Tembl 3aHATHH ymerst KOHTPOJIb 1ot Ayroan
KromMmere u pasneiia as
HIMH HABBIKH - — Heest
arrecra
He/ess
uus
3 cemecTp
JIMHaMUYECKHA,
TEPMOJIMHAMUYECKUH U
CTATUCTUYECKUN MOAXOIbI K
M3YYECHUIO MOJIEKYJISPHBIX
CUCTEM.
Tema 1.1 OOBEKTHI 3-VK-1
UCCIIE/I0OBaHMs, IETN, METO/IbI 3-VK-6
MOJIEKYJISIPHON QU3UKH. 3-VKE-1
JlnHaMuueckuii, V-VK-1
TEPMOJIMHAMUYECKUI U VK-1 V-VK-6
Paspen 1. | crarucrmueckuit momxomst k VK-6 | V-VKE- JIP1 T1-4 | oxsamen
H3YYECHUIO MOJIEKYJISIPHBIX VYKE-1 1
cucteM. Tema 1.2 [Iporiecchl B-VK-1
nepeHoca. Bug nporiecca B-VK-6
IepeHoca B rasax - B-VKE-1
TEIIONPOBOIHOCT. CBSI3b
MeXIy KodppuurueHTamMu
TEIUIONPOBOAHOCTH,
BHYTPEHHETO TPEHUS U
muddys3un.




OCHOBBI MOJIEKVIISIPHO -
KAHETUYECKOU TEOPUU ra30B.

Tewma 2.1 Cpennee 3HaueHUE 3-VK-1
KMHETUYCCKOW SHEPIHUH, 3-VK-6
OCHOBHO€ YpaBHEHHUE 3-VKE-1
MOJICKYJISIPHO-KUHETHYECKON VK-1 z:zi:é
Pasmen 2. | TEOPHMHM Ira3oB. Y IeNbHas VK-6 V-VKE- JIP2 KP1-8
TEIIOEMKOCTh HJI€aTbHOIO Tasa. VKE-1 1
TepMoauuamuyeckas
temneparypa. Tema 2.2 [TpuHuun B-YK-1
JIEeTAILHOTO paBHOBecHs. Yucio B-YK-6
cTerneHei cBo00/1bl MOJIEKY !, B-VKE-1
TeopeMa O pacrpeciCHuN
SHEPTHUH MO CTETIEHSIM CBOOO/IBI.
ITepBoe Ha4YaI0 TEPMOIUHAMUKH.
Tewma 3.1 IlepBoe
HAYaJI0 TEPMOTUHAMUKH.
Pab6ota npu nzonpoueccax.
@uU3HYECKUIl CMBICI BHYTPEHHEN
SHEpruu, paboThl, TEIUIOTHI. |
HAYaJio TepMoIuHaMUKHU. PaboTa, 3-VK-1
coBeplIaeMas MUKPOCUCTEMOH. | 3-YK-6
Ha4yajo TEPMOJIUHAMUKH IS 3-YKE-1
M30MPOIECCOB. Y PaBHEHHE VK-1 z:zi:é
Paszen 3. | COCTOSIHUS HJI€aIbHOTO rasa. VK-6 V-VKE- JIP3 T2-12
TennoeMKOoCTh UeaNbHOTO Ta3a.
YKE-1 1
N3oxopuueckas u
n3zobapuyeckast MOJIIpHas B-YK-1
TEIUIOEMKOCTD UIEAIBHOIO Ta3a. B-VK-6
Tewma 3.2 Bropoe, B-VKE-1
TPEThe HaYaJla TePMOIMHAMHUKH.
Ourponus. Luknel. Il Hauano
TEPMOJTUHAMHUKHU. DHTPOTIHS, €€
ceoncTBa. Teopema Hencra ninu
IIT Hayano TepMOIUHAMUKH.
[{uxn Kapno.
Cratuctuueckas dhusuka.
Pacnpenenenue Makcpeiia u
BosbiimaHa.
Tema 4.1
Pacnpenenenue Makcpesia u
BonbimaHa. 3-VK-1
OCHOBBI CTATHCTUYECKOU 3-VK-6
¢usuku. BepostHoCcTh. OyHKIINA 3-YKE-1
pacnpenenenus. Pacnipenenenus VK-1 z:zﬁ:é
Pasznen 4. | Makcsenna. Pacnipenenenus VK-6 V-VKE- JIP4 KP2-17
MOJIEKYJI IT0 MOJTYJTIO CKOPOCTH. VKE-1 1
Pacnpenenenue bonbimana.
Tema 4.2 Cpennss B-YK-1
SHEPTUsi MOJEKYJI. B-YK-6
B-YKE-1

JlaBneHue ra3a Ha CTEHKHU
cocyna. CreneHu cBOOOIbI
MouekyJl. Pacnipenenenue
SHEPTrHUH rasa Mo CTeneHsIM
cB000bI. BHYTpeHHsIs 3HEpTUs
UJCabHOTO raza. Y paBHEHUE




Ban-nep-Baansca.

IIkaJsia oueHkn 00pa3oBaTeJIbHBIX JOCTHKEHUN

Kon

Bun
OI[EHOYHOI'0
cpeacTsa

Kpurepun

Bann

Makec.
0a/171— MHH.
0aJ1

T1

TectoBoe
3amadue Nel

BBICTABJIAETCSA CTYIEHTY, ecin 90-100% TecToBBIX
BOIIPOCOB BBIIIOJIHEHO MPABUIBHO

Tema ocBoeHa NONHOCTBIO, 6€3 TPOOENIOB, HEOOXOAUMBIE
MIPAKTUYECKHE HABbIKU pabOTHI C

OCBOCHHBIM MaTepuanoM c(hOpMUpPOBaHBHI.

10

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

Teoperuueckoe copepkaHue TEMbl OCBOEHO MOJIHOCTHIO,
6e3 npo0eoB, HEKOTOPBIE MPAKTUUECKUE HABBIKU PaOOTHI C
OCBOCHHBIM MaTepHaAIOM CPOPMUPOBAHBI HEJJOCTATOYHO.

BBICTABJISIETCS CTYIEHTY, eciii 60-79% TecToBBIX 3a/1a4
BBITIOJIHEHO TTPaBUIILHO

Teopernueckoe coepkaHue TEMbI OCBOSHO

YACTUYIHO, HO MPOOEIIBI HE HOCST CYIIIECTBEHHOTO
XapakTepa, He0OX0IUMBbIC MMPAKTUICCKUE HABBIKH PAOOTHI C
OCBOCHHBIM MaTEPHAJIOM B OCHOBHOM C()OPMHUPOBAHEI.

IIpU OTBETE CTyAECHTa MeHee, yeM Ha 60% BompocoB
TECTOBOE 3aJJaHHE HE 3aYUTHIBACTCS U Y CTY/ICHTA
oOpa3zyeTcst oJT, KOTOPBIA JOJKCH OBITh 3aKPHIT B
TEYCHUE CeMeCTpa MM Ha 3a4€THOU HeJene

Ouensb ciialOble 3HaHUS, HEOCTATOYHBIE JIJIsl TOHUMAaHUS
TEMBI, IMEETCsI OOJIBIIIOE KOJIMYECTBO OCHOBHBIX OMIMOOK U
HEJ0YETOB.

<6

10-6

T2

TecToBoe
3aganue Ne2

BBICTaBJIsIeTCA CTyACHTY, ecinu 90-100% TecToBBIX
BOITPOCOB BBITIOJTHEHO MPABUILHO

Tema ocBoeHa MONMHOCTHIO, 6€3 MpoOeIoB, HEOOXOUMbIE
MIPAKTUYECKUE HABBIKU PaOOTHI C

OCBOEHHBIM MaTepHaIoM CPOPMUPOBAHBI.

10

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

Teoperuueckoe copiep>KaHue TEMbI OCBOCHO MOJIHOCTHIO,
0e3 Tpo0esIoB, HEKOTOPBIEC MPAKTHUECKUE HABBIKKA PAOOTHI C
OCBOEHHBIM MaTepHuaioM c(hopMHpOBaHBI HEAOCTATOYHO.

BBICTABJISIETCS CTYIEHTY, eciii 60-79% TecToBBIX 3a1a4
BBIITIOJIHCHO HpaBI/IJII:HO
TeopeTrueckoe cofepKaHNue TeMbI OCBOSHO

HYaCTH4YHO, HO npo6em;1 HC HOCAT CYHICCTBEHHOTI'O

10-6




XapakTepa, He0OX0IMMbIE TPAKTUYECKUE HABBIKU PabOTHI C
OCBOCHHBIM MaTEpUaAJIOM B OCHOBHOM C(OPMHPOBAHBI.

IIpU OTBETE CTyACHTa MeHee, yeM Ha 60% BompocoB
TECTOBOE 3aJJaHHUE HE 3aUUTHIBACTCA U Yy CTy/AECHTa
o0pa3zyeTcst JoJT, KOTOPBIA JOJKCH OBITh 3aKPHIT B
TEUYEHUE CEMECTpa UM Ha 3a4E€THOU HeJene <6
OueHb calble 3HaHMSI, HEJOCTATOUHBIE JUIsl TOHUMaHUs
TEMbI, UIMeeTCsl 00JIbIIOE KOJIUYECTBO OCHOBHBIX OIIMOOK U
HEJ0YETOB.

BBICTABJISIETCA CTYACHTY, €CJIM BCE IIECTh 3a7a4 PEUICHBI
BEPHO

BBICTABJISICTCA CTYACHTY, €CJIH MATh 33J1a4 PEIIEHO BEPHO, a
0JIHA 3a]1a4ya HE pelIeHa WU pPelIeHHe CONEPXKUT OIUOKU
BBICTABJISICTCA CTYACHTY, €CJIM YEThIPE 3a7a4u PEIICHbBI
KP1 | KontposnbpHas | BepHO, a IB€ 3aJja4i HE PEUICHBI WM PEIICHUs COAepKaT 10
pabota Nel OINOKH

BBICTABJIACTCS CTYJIEHTY, €CJIM TPU 3a/1a4Hl PEIICHbI BEPHO,
U XOTs OBl OJIHA 33]]a4a U3 TPEX OCTABIINXCS PELIeHA C 9
HE3HAYUTEJbHBIMU HEJ0YETaMH
BBICTABJISIETCS CTYACHTY, BO BCEX OCTAJIBHBIX CITydasiX <9

15

13

15-9

BBICTABJISIETCSL CTYACHTY, €ClIM 00€ 33J]auu pelIeHbl BEPHO 15
BBICTABJIACTCS CTYJEHTY, €CIIM OJIHA U3 3a7a4 pellIeHa
BEPHO, 4 PELICHUE BTOPOH CONEPKUT HEZHAUUTEIIbHBIC 13
KP2 | KonrponbHas | HEAOYETHI

pabota Ne2 BBICTABIIICTCA CTYACHTY, €CJIM OJHA U3 3a/1a4 pellIeHa
BEPHO, a BTOpas 3a1a4a peuIcHa YaCTUYHO
BBICTABIIICTCA CTYACHTY, BO BCEX OCTAIBHBIX CIy4asiX <9

15-9

BBICTABJIACTCS CTYJICHTY IIPU MPABUIbHO HAITMCAHHOM
OuiieTe U MpU OTBETE HA BCE JIOMOJIHUTENIbHBIE BOMTPOCHI 10
KypCy C HE3HAUUTEIbHBIMU HETOYHOCTSIMHU, KOTOPHIE
CTYJEHT JIOJKEH YCTPaHUTh B Ipoliecce Oecebl ¢
npenoaaBaTesieM, B paMKaxX KOTOPOW OH JE€MOHCTPHUPYET
yriyOJeHHOE IOHMMaHue peMeTa U Bia/IeHHe
KITFOYEBBIMH 3HAHUSIMH, YMEHUSIMHU U HABbIKAMHU,
MPEYCMOTPEHHBIMU TAHHOW TUCIUTIIIMHON

BBICTABIIACTCS CTYJICHTY MIPU MPABUIHHO HATHCAHHOM
OuJieTe U MpH OTBETE HA YaCTh JOMOJHUTEIBHBIX BOIIPOCOB
0 KypCy € AEMOHCTpaluii 0a30BBIX 3HAHWUW, YMEHUH U
HAaBBIKOB, MMPEAYCMOTPEHHBIX JaHHOUW TUCIUILIMHON
BBICTABIIACTCS CTYJICHTY IIPU HAMTMCAHHBIX OTBETaX Ha
BOIPOCHI OMIIeTa (JOMyCKaeTCs CoJIepKaHue HEKOTOPBIX

40-50

C) OK3aMeH 35-39 50-30

HETOYHOCTEN) U IEMOHCTpAIK 0a30BbIX 3HAHUHN, YMEHUN 30-34
Y HABBIKOB I10 JAHHOM JTMCUUILINHE

€CJIA CTYJICHT He HAIUCaJl OTBET XOTs OBl HA OJIUH W3

BOIIPOCOB OMJIeTa U HE MOXKET OTBETUTH Ha <30

JIOTIOTHUTEIbHBIE KOMIIETEHTHOCTHO—OPUEHTUPOBAaHHbBIE
BOIIPOCHI

Htorosas oleHka mpeactaBisieT co0oil cymMy 0ajuioB, 3apaOOTaHHBIX CTYJACHTOM
IpY BBIMOJHEHUW 33JaHUil B paMKaX TEKYIIETO W TPOMEKYTOYHOTO KOHTPOJIS U
BBICTABIIIETCSI B COOTBETCTBHHM C llojlo’keHMEM O KPEAUTHO-MOJIYJIBHOW CHCTEME B
COOTBETCTBHH CO CIIEAYIOIIEH IIKAIOM:




Orenka o 5-0ayuTbHORIIIKaIIe Cymma 0aJutoB 3a pa3aeiisl Onenka ECTS

5 — «omauunoy 90-100 A
85-89 B
4 — «xopouioy 75-84 C
70-74 D
3 — «y0oeremeopumenbHoO» 65-69
60-64 E
2 — «Hey0081emeopUMeNbHOY Hwxe 60 F

PacmmudpoBka ypoBHS 3HAHWN, COOTBETCTBYIOIIETO IIOJYYEHHBIM OajiaM, maercs B
Ta0JIuIe YKa3aHHOW HUKE

Onenka nmo 5-0aIbHOM Cymma
mkaJje — ouenka no ECTS | 6anioB 3a TpeOoBaHusl K 3HAHUSIM HA YCTHOM 3a4éTe
pazaeisl
OreHKa «OTJIIMYHOY» BBICTABIISICTCS CTY/ACHTY, €CITU OH
oMLLoY r71y0OKO U MPOYHO YCBOKJI MPOrPaMMHbIN MaTepHal,
: 90 = 100 | MCUEPIbIBAIOIIE, NIOCIIE/OBATENLHO, YETKO H JIOTHYECKH

4 CTPOIHO €ro M3Jaraet, yMeeT TECHO YBS3bIBATH TEOPHIO C
NPaKTUKOH, UCTIOJI3YET B OTBETE MaTepHall
MOHOTpaUIECKON TUTEPATYPHIL.

«XOpouo» OreHKa «XOpOIIO» BBICTABISIETCS CTYICHTY, €CJIU OH TBEPO
- 70 +89 | 3Haer marepual, rpaMOTHO U 10 CYIIECTBY M3JIaraeT ero, He
D,C,B JOIYyCKasi CyIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC.

OneHka «yA0BJIETBOPUTEIILHO» BBICTABIISETCS CTYIEHTY,
€CJIM OH UMEET 3HaHUS TOJIbKO OCHOBHOI'O MaTepHasa, HO He
YCBOWJI €r0 JIeTallel, JOITyCKaeT HETOYHOCTHU, HEJJOCTATO4YHO
npaBUJIbHBIE (POPMYIIMPOBKU, HAPYLICHHUS JTIOTUIECKOM
MOCJIEI0BATEIBLHOCTH B U3JI0KEHUH MPOTPAMMHOI0
MaTepHaa.

«V00871emME0PUMENLHOY
- 60 + 69
E,D

OmueHka «HEyIOBICTBOPUTEIHHO) BBICTABISIETCS CTYCHTY,
KOTOPBII HE 3HAeT 3HAYUTEIbHOM YacTH MPOrpaMMHOTO
«Hey0081emeopUMenbHO» MaTepuana, JOIyCKaeT CylIecTBeHHbIE ommnOkn. Kak

- meHee 60 | MpaBHIIO, OLIEHKA «HEYOBJIECTBOPUTEIBHOY» CTABUTCS

F CTyJ€HTaM, KOTOpPbIE HE MOTYT MPOJOJIKUTH 00yUeHue 6e3
JOTIOJTHUTEIBHBIX 3aHATHI MO COOTBETCTBYIOIIEH
JHMCIUTUINHE.

JK3aMeHALMOHHBIE BONPOCHI
1 OOBEKTHI UCCIIEAOBAHUS, LIS, METO bl MOJICKYJISIPHOU (PU3UKHU.
2 JInHaMUYECKUI, TEPMOJIMHAMUYECKUI U CTATUCTUYECKUIN MOAXO/Ib K U3YUECHUIO
MOJIEKYJISIPHBIX CHCTEM.
3 CraTtucThuecKui aHcamOJ1b, MIOHSTHUE CPEHETO 10 BPEMEHH M CPEJIHETO 0 aHCaMOTIO.
4 Dproauyeckas TMIIOTE3A U ITOCTYJIAT PABHOBEPOSATHOCTH.
5 [loHsTUS TEOpUU BEPOSITHOCTH: CITydaiflHbIE COOBITHS, ONPECIICHUE BEPOSITHOCTH
(KIaccuueckoe, reOMeTPUYECKOe, CTAaTUCTUYECKOE).
6 TeopeMbl CIOKEHUS U YMHOKEHUSI BEPOATHOCTEM, YCIOBHASI BEPOSITHOCTh, HOPMHUPOBKA

BCPOATHOCTHU.



7 I110THOCTD BEPOSITHOCTH U (DYHKIIUS pacTpeeNICHUs] HEIPEPHIBHOM ClTydaitHON
BEJINYMHBI.

8 Pacnipenenenue Moseky raza no ooremy. BeposiTHOCTs OOHapyKEHHSI MOJIEKYJIBI ra3a B
BbIJIEJICHHOM 00BbEME, €CIIH INIOTHOCTh BEPOSITHOCTU MOCTOSIHHA. (TIOKa3aTh, YTO
BEPOSITHOCTb CBOJIUTCS] K COOTHOIICHUIO 0OHEMOB).

9 MaremaTnuecKoe OKHUJIaHHE, TUCTIEPCHS. Y CIIOBUE HOPMHUPOBKH BEPOATHOCTH.

10 IToHATHE MaKpO- U MUKPOCOCTOSIHUSI, IPUHITUIT PABHOBEPOSTHOCTH MUKPOCOCTOSIHUH,
TEPMOJIMHAMHYECKOE paBHOBECHE, TPUOIMKEHUE K PABHOBECHUIO.

11 ITouaTue naeanbHOTO ra3a, TeOpemMa 0 paBHOpacHpeaesieHuu 3aeprun 12 HopmansHoe
pacnpeiesieHue ciy4daiiHoi BenuuuHsbl (pacnpenenenue ["aycca).

13 buHoMUanbHOE pacnpeneneHue CiIyYalHbIX BEJINYHH.

14 Tonsitue GayKkTyamuu, CpeaHee YUCI0 YACTHUI, 3aBUCUMOCTD (DITyKTyaIuii OT yucia
YacCTUIl B CUCTEME.

15 Cpennee 3HaueHNE KNHETUYECKON YHEPTUHM, OCHOBHOE YPABHEHUE MOJIEKYIISIPHO-
KUHETUYECKOW TEOPUU Ta30B.

16 Y nenbHasg TENIOEMKOCTh UICAIBHOIO ra3a. TepMoInHaMHUYECKasi TeMIIEpaTypa.
[IpuHIMIT 1€TATBHOTO PABHOBECHS.

17 PacnipenesieHrie MOJIEKYJI 10 KOMIIOHEHTAM CKOPOCTH U MOJYJIFO CKOPOCTH
(pacnpenenenue Makcpenia).

18 Pacnipenenennie MakcBesuia o SHEpruu. XapaKTEpHbIE CKOPOCTH U SHEPTUU
pacrpeneneHusl.

19 UneanbHblii ra3 BO BHEUIHEM MMOTEHIIMAIBLHOM ToJie (pactpeneneHue bombimana).

20 bapomeTpuueckas dpopmyna.

21 Cmech ra3oB B COCyJI€ — pacupeAeICHUE N0 KOHIICHTPALIUH.

22 IMogbpemHas cuiia JETaTebHBIX almapaToB ¢ OTKPHITON M 3aKPHITONH 000TI0UKAMH.

23 Yucno creneHeit cBo00AbI MOJIEKYJI, TEOpPEMA O pACIIPEACIICHUH SHEPTUH 110 CTENEHIM
CBOOO/IBI.

24. ®usndeckuil CMBICT BHYTpeHHEH sHeprun. [lepBoe Hayaio TepMOIUHAMUKH.

25. Pabora coBepiiaemasi makpocuctemoil. [lepsoe Hayasio TepMOIUHAMUKH.

26. IlepBoe Hauan0 TEPMOAMHAMUKH JIJIsI H30TIPOLIECCOB.

27. YpaBHEHUE COCTOSIHHSI HUACAIbHOrO rasza. TelioeMKOCTh HJIeaJbHOr0  Trasa.

HBOXOpH‘ICCKaH u 1/1306ap1/1qe<:1<aﬂ MOJIApHAA TCINIOEMKOCTHU MACAJIBHOTIO Ira3a.



28.
29,

30.
31.
32,
33.
34,

35.
36.

37,
38.

39

Anuabatndeckuii mponecc. [Tomurponmaeckuit mporecc.

MonekynsipHO-KMHETHYECKasi Teopusl rasza. JlaBneHue rasa Ha CTEHKHM COCYJIOB.
dusnueckuii cMpIca TemnepaTypsl. CTerneHu cBoOOIbI.

Bropoe Hayano TepMOAMHAMUKM.

Outponus, €€ cBoiicTBa. Teopust Hepuera (TpeTbe Hauamo TepMOIUHAMUKH).

[Mukn Kapuo. KII/] oOpaTUMBbIX ABUTaTENEH.

OcCHOBBI cTaTUCTUYECKON (PU3UKU. BeposTHOCTD.

@DyHKIMS paclpelnesieHus. Y clIoBUE€ HOPMUPOBKH. CpeaHee 3HAYEHHUE CIly4alHOU
BEJINYMHBI.

Pacnpenenenne Makcsemna. 3akoH Makcsesia.

Pacnipenenenne MOJEKya MO MOAYJIIO CKOpPOCTH. BeposiTHas, cpenHssi CKOPOCTH
MOJIEKYIL.

Pacnpenenenue bosbimana.

Cpenusst sHeprusi moJiekyis. JlaBneHue raza Ha cTeHKH cocyna. CteneHu cBOOObBI
MoJieKkyJl. Pactipenenenue sHepruu ra3a mo CTerneHsiM cBOOO/IbI.

. BHyTpeHHss sHeprus naeanpHOro rasa. Y pasHenue Ban-nep-Baanbca.

7 YAEBHO-METOJJNYECKOE 1 THOOPMAIIMOHHOE
OBECHEYEHUME JUCIUIIJIMHBI

7.1 OcHoBHas JauTEpaTypa

. Hetnad, A.A.Kypc dusuku [Tekcr] : yueb.mocobue ans By3oB / A. A. Jlernad, b. M.

ABopckuil. - 9-e uzm., crep. - M. : Akagemus, 2014. - 719, [1] c. : un., Tabn. - (Beicuiee
npodeccruonansHoe oOpa3zoBanue). - [Ipeam. ykas.: ¢. 693-713.

. Amutpuesa, E.M. ®u3nka Ajisi MHKEHEPHBIX CIIEHUAIBHOCTEN [DIEKTPOHHBIN pecypc]:
yueOHoe mocobue/ JImutpuea E.M.— Dnexrpon.TekcToBbie naHHbie.— CaparoB: Al
[In Op Menua, 2012.— 142 c.— Pexum moctyma: http://www.iprbookshop.ru/729.—
OBbC «IPRbooks»

. Kopsisos, B. II. Merozas! pemenus 3agau B obmem kypce ¢usuku. Teopus, Gpopmyisl,
tabaunel [Tekcr] : yue6.mocodue / B. I1. KopsiBoB. - M.: Crynenrt, 2014. - 445 c.: wi. -
[Ipenm. yka3z.: ¢.432-443. - 700 sxk3. - ISBN 978-5-4363-0002-3

. Tpodoumona, T.U.Kypc usuku [Tekct]: yuebHoe mocobue 11 WHXKEHEPHO-

TeXHUYECKuX crenuanbHocte By3oB / T. M. Tpodumona. - 20-e u3a., crep. - M.:



Axkanemus, 2014. - 560 c.: un. - (Beicmee npodeccrnonansHoe oopazoBanue). - [Ipeam.
ykas.: ¢. 537. - ISBN 978-5-4468-0627-0

. Tpodumona, T.M.Kypc ¢usuku. 3amaun u pemenus [Tekcr]: yueOHoe mocoOue mmst
CTYJICHTOB  BBICIIUX y4e€OHBIX 3aBEJEHUN, OOYYAIOIIUXCS 10 TEXHUYECKUM
HaIpaBJICHUSIM NMOATOTOBKM U cnenranbHocTsM / T. U. Tpodumona, A. B. @upcos. - 5-¢
u3a., crep. - MockBa: Axamemus, 2012. - 591 c. : wun ; 24 cm. - (Bsicuiee
npodeccronanbHoe oopazoBanue). - ISBN 978-5-7695-9467-0 (B nep.)

. CaBenbeB, U.B. Kypc o6meit pusuxu [Tekct] : B 5 1./ U. B. CaBenbeB. - 5-e u3j., uchp.
- CI16.: Jlansb, 2011. - (YueOnuku 115 By30B. CrieniaibHas TUTEPATypa).

T. 1: Mexanuka: ydyeOHOe TMocoOMe i1 CTyaeHToB By30B. - 2011, -336¢. -
Pexxumpoctyna: http://e.lanbook.com/books/element.php?pll 1d=704 - 3BC «Jlaub»

. CaBenpeB, .B. COoOpHUK BOIIPOCOB M 3a7a4 10 oOmmiel ¢pusuke [DNeKTpoHHBIN pecypc]:
ydyebHoe mocobue. - Onektpod. Jan. - CIIO.: Jlanp,2013.-292c. - Pexxum pocryma:
http://e.lanbook.com/books/element.php?pll_id=32823 - OBC «Jlaub»

. CtpykoB, b.A.®wu3uka [TekcT]: yaeOHUK AJIs CTYICHTOB YUPEKICHUH BBICIIETO TIPOQ.
obOpazoBanus / b. A. Ctpykos, JI. I'. Anromuna, C. B. [1aBnos; nox pen. b. A.
CrtpyxkoBa. - M.: Akagemus, 2011. - 400 c. - (Beicmiee npodeccrnonanpHoe 00pa3oBaHuE.
EcrectBennbie Haykn). - bubnuorp.: ¢. 392. - ISBN 978-5-7695-6521-2

. Kynunos, B. A. Texnudeckas TepMoJIMHAMHUKA M TEIUIONepeaaya : y4eOHUK 11 BY30B /
B. A. Kynunos, 2. M. Kapramos, E. B. Credantok. — 4-e uzzg., nepepab. u mgom. —
MockBa : WMzparensctBo HOpaiit, 2020. — 454 c.— (Briciiee o00pa3oBaHue). —

ISBN 978-5-534-06669-2.



7.2 JlonoJIHUTEIbHAS JINTEPATYypPa

1. AnemkeBuu, B.A. Kypc oOmiei pusuku. Mexanuka [DnexkTpoHHBIN pecype] : / B.A.
Aunemkesuy, JL.I'. lenenko, B.A. KapaBaes. — Dnekrpon.nan. — M. :@uszmataur, 2011.
— 469 c. — Pexum nocryna: http://e.lanbook.com/books/element.php?pll 1d=2384 -
ObC «Jlanp»

2. Uponos, N.E. 3agauu no oOiieii Gpusnke [DNEKTPOHHBIN pecypc] : yueOHOe mocodue. —
OnekTpoH.jan. — M. : bunom. JlaGoparopus 3nanmii, 2012. — 435 c. — Pexum

noctymna: http://e.lanbook.com/books/element.php?pll 1d=4389

3. KongparseB, A.C.Metoasl pemenus 3amad no ¢usmke [Tekct]: monorpadus / A. C.
Konapatses, JI. A. JlapuenkoBa, A. B. Jlamnmues. - Mocksa: ®usmariut, 2012. - 310, [1]
C.:wl. ; 23 cm. - bubmumorp.: c. 311. - ISBN 978-5-9221-1365-6 (B mep.)

4. Tpopumona, T. . ®usuka B Tabmumax u ¢opmymnax [Tekcr] : ydeb.mocobue s
CTYJIEHTOB BY30B, oOydarouuxcst mo TexH. cneuuansHoctsMm / T. Y. Tpodumosna. - 4-e
u3a., crep. - MockBa : Axanemus, 2010. - 447 c. : puc., Tabn., rpad. - (Bricuiee
npodeccruonansHoe obpazoBanue). - Ilpenm. ykasz.: c. 431-442. - ISBN 978-5-7695-
7036-0

5. 3amypaeB, B.Il. MonekymspHas ¢usuka. 3amauw . ydeOHOe mocoOwe st BY30B /
B. II. 3amypaeB, A.Il. Kanununa. — MockBa: HW3parensctBo IOpaiit, 2020. —
189 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-08229-6.

6. Epodees, B. JI. Ternorexunuka B 2 T. Tom 1. Tepmonunamuka u Teopust TEMI000MEHa !
yueOnuk st By3oB/ B.JI. Epodees, A. C. [lpsaxun, I1. JI. CeMeHOB ; moj penaxiuei
B. JI. Epodeesa, A. C. Ilpsxuna. — Mocksa : M3gatensctBo FOpaiit, 2020. — 308 ¢. —
(Beiciiee obpazoBanue). — ISBN 978-5-534-01738-0.

7. boupape, b.B. Kypc oOmeli ¢usuku B 3 kH. Kuura 3: TepmoanHaMuKka,
CTaTHCTHYeCKass (U3MKa, CTPOCHHWE BENISCTBA : Y4YeOHHMK Juii  OakanaBpos /
b. B. bounapes, H. Il. Kanamaukos, I'.T.Coupun.— 2-¢ wu3a.—  Mocksa .

M3natensctBo IOpaiit, 2019. — 369 c. — (bakamaBp. AkageMuyeckuii Kypc). —

ISBN 978-5-9916-1755-0.



7.3 llepuoanyeckue u3aaHusi

1. Bectnuk Poccuiickoro yHuBepcurera apyxObl HapongoB. Cepus Marematuka.
Nudopmaruxa. dusznka [OnexTpoHHBIE  pecypc]. — Pexum JOCTyMa:

http://www.iprbookshop.ru/32515.html, cBoGoaHBIN. — CTaThsi B MHTEPHETE.

7.4 UHTepHET-pecypChl

1. Jlonckosa E.B. ®usnueckuii S5KCIEPUMEHT 1O MOJIEKYISIPHOHN (PU3UKE U TEPMOJIUHAMUKE
: yaeOHO-MeToanueckoe nocodue / Jlonckora E.B., Kneserosa T.B.. — Bonrorparn :
Bonrorpackuii rocy1apcTBEHHbIN COLIMAbHO-TIEAArornueckuii yuusepeurer, 2016. —
58 ¢. — TekcT : anekTpoHHBIH // InexkTpoHHO-0nbmoTeunas cucrema [PR BOOKS :
[caiiT]. — URL.: http://www.iprbookshop.ru/57788.html — Pexxum gocryma: mist
aBTopusup. Ilonb3oBarenei

2. Komenes, 3. A. Monekynspras ¢pusuka. TepMoanHamMuka : y4eOHO-METOAMUECKOE
nocobue / J. A. KomeneB. — HoBocubupck : HI'TY, 2019. — 46 c. — ISBN 978-5-
7782-3995-1. — Tekcr : aneKTpoHHBIH // JIaHb : 3IeKTPOHHO-OUOIMOTeYHas: CUCTeEMa. —

URL.: https://e.lanbook.com/book/152322 — Pexum mgocTyma: Juist aBTOPH3.

OJb30BaTENEH.

8 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JUCLUITJINHBI

Jliist mpoBeieHrst Y4EOHBIX 3aHITHH JICKITMOHHOTO ¥ CEMUHAPCKOTO THUIIA, TPYIIOBBIC
U UHAUBUIYAJIbHBIX KOHCYJbTAllMil, TEKYIIEr0 KOHTPOJSA, MPOMEKYTOYHOM aTTecTaluu
UCIIOJIB3YIOTCS y4YEOHBIE ayJIUTOPUHU, OCHAIIEHHBIE OOOpPYJOBaHMEM M TEXHUYECKUMU
CpeICTBAMH OOYUYEHHS.

YueOHble ayIUTOPUU JUISI CAMOCTOSITEIBHOM pabOThl OOYYarOIIUXCs OCHAIEHbI
KOMIIBIOTEPHOM TEXHUKOM C BO3MOYKHOCTBIO TMOJKIKOYEHHsT K cetn «MHTepHeT» u
o0ecrieyeHrueM J0CTyIa B AJIEKTPOHHYIO HH(DOPMAITMOHHO-00pa30BaTENIbHYIO CPEy By3a.

TTU HUAY MHUDU obecrieueH HEOOXOIMMBIM KOMIUIEKTOM JIMIIEH3UOHHOTO H
CBOOOIHO PacIpOCTPaHIEMOTO MIPOTPAMMHOTO 00ECTICUCHHS.

CBenenusi 0 HaMM4ud OOOPYJOBAaHHBIX YYEOHBIX KaOWHETOB, OOBEKTOB JUIS
MPOBEICHUS TPAKTUUYECKUX 3aHATUHN MpeAcTaBieHbl Ha oduimanbHoM caiite TTU HUAY

MU®U: http://tti-mephi.ru/ttimephi/sveden/objects
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