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AHHOTANMA

JluHamuKa pa3peKeHHBIX Ta30B U3yYaeT ABJIECHUS, UMEIOIINe MECTO IIPHU MPOU3BOJILHOM OTHOUIEHUH JJTMHBI
mpoOera (BpeMEHH MEXIY CTOJIKHOBEHHSMH) MOJIEKYT K XapaKTepHOMY pa3Mmepy (BpeMeHH) SBICHHUS.
Nzyuaemble sBIIEHUS MOTYT OBITH CKOJIb YIOJHO JAJIEKUMH OT PaBHOBECHBIX. Mccie/oBaHUS TaKHUX SIBICHUIHA
TpebyeT B oOIIeM Cily4ae ydeTa MOJEKYISAPHON CTPYKTYphI ra3a, KHHETHYECKOTO OIHMCAHUS, NMPUMEHEHUS
ypaBHeHUs1 bonbimana. B kpyr 3amau JAMHAMHUKU pa3pekeHHBIX Ta30B BXOJAT, HANpUMeEp, 3ajJadd 00
0o0TeKaHNU JeTaTeIbHBIX almlapaToB, IBUXKYIUXCS Ha OONBIINX BBICOTAX, O JBHKCHHUH Ta30B B BaKyYMHBIX
ammaparax, yIbTpa3ByKOBBIX KOJICOaHHSX B Ta3e, CTPYKTYPE YAapHBIX BOJH, HEPABHOBECHBIX TEUCHHUSX U T.]I.
B nHacrosmem kypce paccMaTpuBaroTCs, TIABHBIM 00pa3oM, 3ajiadd, TpeOyrolie KHHETHYECKOTO OIMMCaHUs
JUISL PEILCHUSI KOTOPBIX HENPUMEHUMBbI METOABl Ta30BOM JWMHAMUKH, B YAaCTHOCTH, 3aJa4d BBICOTHOH
a’pONMHAMUKH. DTH 3a/ladd OCHOBAaHBI HA METOAAX pelieHus: ypaBHeHusa bombimana. 1 pemieHnsx Takux
3a/1a4 MIMPOKO MPUMEHSI0TCS MeToabsl MoHTe-Kapio, npubnmkeHHbIe Moy Mrupuieckue Metonbl. Llenpio
Kypca SBIISIETCS M3y4YeHHE IpeICTaBICHHUM, MOHATUH M METOJOB HCCIIENOBAaHUS JUHAMHUKU Pa3peKEHHOTO
rasa, o3BOJISIOIIMX OMPEAEIATh a3POJUHAMUYECKUAE XapAKTEPUCTUKHU JICTATEIbHBIX allllapaToB U UX YacTeH B
BEPXHUX CIOSX arMoc(epbl, MO3BOJNSIONIMX HMCCIENOBATh JPYTHe XapaKTePUCTHKH OOTEKaHUS ITUX
anmnaparoB, a TAKXXE XapaKTEPUCTUKU TEUCHUN OKOJIO MUKPOUYACTHIL] U B MUKPOYCTPOICTBAX.

1. leau u 3apa4u

eap AUCUMNIMHBI
* U3y4YCHHE TMPEACTABICHUNA, MOHSATUA W METOJOB HCCJICAOBAHUS JAUHAMUKHU Pa3pEeKCHHOIO Trasa,
TTO3BOJISIONINX OTPEAENATh a3POANHAMHYECKHE XapaKTePUCTUKH JIETATeNbHBIX allllapaToB U UX YacTei
B BEPXHHUX CIIOAX arMOcC(ephl, MO3BOISIONINX UCCIESNOBATh IPYTHE XapaKTEPUCTUKA OOTEKaHUS ITHX
anmnapaToB, a TAKXKe XapaKTePUCTUKUA TEUCHUN OKOJIO MUKPOYACTHI] U B MUKPOYCTPONCTBAX.

3anauu QUCHUNIHHBI
* packpbiTHe (QU3NUECKON MPHUPOIBI U 3aKOHOMEPHOCTEH BO3HMKHOBEHHMSI M MU3MEHEHUS CHJIOBOTO U
TETIOBOTO BO3JIEHCTBUS arMoc(ephl Ha anmapaThl ¥ UX YacTH B YCJIOBUSX, KOT/Ia OTHOIICHHE CPeIHEH
JUIMHBI CBOOOJHOTO Tpo0Oera MOJIEKYNl K XapaKTepHOMY pa3Mepy JIeTAaTeIbHOTO ammapara Hid ero
YaCTeH SBISICTCS MaJIbIM;
. (dopMHpOBaHUE TPEACTABICHUH 00 OCOOEHHOCTSX CHJIIOBOTO W TEIJIOBOTO BO3JCHCTBUS Ha
KOCMHUYECKHUI ammapar B BEPXHHX CIIOSX aTMOC(ephl, KOrJa CpemHss IIHHAa CBOOOJHOTO mpodera
MOJIEKYJI MHOTO 0OJIbIIIE XapaKTEPHOT'o pa3Mepa armapara;
* O03HaKOMJICHHE C MapameTpamy Mogo0Hs 1 OCHOBHBIMU 3aKOHOMEPHOCTSIMH CHIJIOBOTO U TEIIOBOTO
BO3JICHCTBUS aTMOC(epbl Ha JIeTaTelbHBIC ammaparbl M HMX JJIEMEHTHl B IEPEXOTHOM PEXHME
oOTekanus (MEPEXOHOM OT PEeXMMa CIUIONIHOHM Cpefibl K CBOOOTHOMOIEKYIAPHOMY PEXHMY), KOTIa
CpenHsis [UIMHa CBOOOIHOTO MPOOera MOJIEKyI CpaBHIMA C XapaKTEPHBIM pa3MepoM amrapara;
. (dopMupoBaHue TMpeACcTaBIeHNH 00 OCOOCHHOCTAX TEUEHHs Tra3a OKOJIO MHUKPOYacTUI[ H B
MHKPOYCTPOICTBaX, Koraa 3pdeKTsl pa3peKeHHOCTH I'a3a CTAHOBSTCS 3HAYUTEIIbHBIMMY;
*  O3HAaKOMJICHHE C YHCJICHHBIMH M JKCICPHMEHTAIBHBIMA METOJAMU HCCIICIOBAHUS JUHAMHUKH
pa3peKeHHOTO Ta3a.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3y/IbTaThl HAayYHBIX MCCIECJOBaHUI B 0O0JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1 Bnaneer cuctemoit pynnamentransubix |OINK-1.1  3Haer w  cmocobeH — HWCIONB30BaTh B
Hay4HBIX 3HAHUN B 00JIACTH npoeCcCHOHANBHON  JEesTeNbHOCTH  (yHIaMEHTalbHBIC
(bU3MKO-MaTeMaTHUECKUX HAYK Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.3 [lonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuku ¥ (U3UKH M CHOCOOCH WX TPUMEHSTh MpPH
peleHun 3a1a4 NpoQeccCuOHaNbHON AEATENbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBAaHUH B o0jacth  cBoeil  mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb




OIIK-2 Nmeer nipeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIacCTH CBOCH
poheCcCUOHATBHOM JIeTENLHOCTH, CIIOCOOCH
Ha HAyYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIa4u

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIOIb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOH
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEAOBATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYecKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIEHOCTH

HOBBIC

Hay4HBIC PE3yIIbTATHI [IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue u (WJiIn)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3aJad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC

PpE3yNbTaThI

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUs! N0 AUCHMUILINHE (MOLYJII0)
B pesynbTrare 0cBOGHUS AUCLUIIIMHBI 00Yy4aIOIINECs JOIKHbI

3HATB!
- (yHIaMEHTaJIbHBIC TOHATHS, 3aKOHBI, TEOPUU adPOTHIPOMEXAHUKH;
- TIOPAIKU YUCIICHHBIX BEJTMYHH, XapaKTEePHbIE AJISl PA3IUYHBIX Pa3IejIOB a3pOTrHAPOMEXaHUKH;
- COBPEMEHHBIE TPOOIEMBI a3POTHIPOMEXAHNUKH;
- OCHOBHBIE TIOHATHS JAMHAMUKH Pa3peKEHHBIX T'a30B M 3aKOHOMEPHOCTH CHUJIOBOTO U TEIUIOBOTO
BO3/ICUCTBUS BEPXHUX CJIOEB aTMOC(hephl Ha JIeTaTeNIbHBIC anmnaparhl;
- TEOpETHYECKHUE, pacyeTHBIE M IKCIIEPUMEHTAIbHBIE METOABI UCCIENOBAHUS TE€UCHUIN Pa3peKeHHOTO
rasa.

YMETB:
- abcTparupoBarhCsi OT HECYIIECTBEHHOTO NP MOJICIMPOBAHUY PEATbHBIX (PH3UUECKUX CUTYAIU;
- IOJIb30BAaThCS CBOMMH 3HAHWUSAMHU Il penieHuss (yHIaMEHTalbHBIX, MPUKIAJHBIX U
TEXHOJIOTHYECKUX 3a/1a4;
- JeNIaTh MPaBUJIBHBIE BBIBOJIBI U3 COITOCTABIEHMS PE3YAbTaTOB TEOPUH U SKCIIEPUMEHTA,
- TIPOM3BOAUTH YMCIICHHBIE OLIEHKH 110 TOPSAKY BETUUHHBL;
- JIeJaTh Ka4eCTBEHHbIC BHIBOABI IPH MEPEXO/IE K MPEAETIbHBIM YCIOBUSIM B U3y4aeMBbIX IPOOIIeMax;
- BUJIETh B TEXHHMUYECKUX 3aJlauaxX (PU3NIECKOE CONICPKAHMC;
- OCBaMBaTh HOBBIE IPEIMETHbIE OOJIACTH, TEOPETUYECKHE IOAXOAbl M SKCHEPUMEHTAIbHBIC
METOJIUKH;
- 3¢ (GEeKTUBHO HUCHOIB30BaTh WH(POPMALMOHHBIE TEXHOJOTHMH W KOMIIBIOTEPHYIO TEXHHUKY ISt
JOCTHKEHHUSI HEOOXOUMBIX TEOPETHUECKUX U TIPUKIIAIHBIX PE3YIBTATOB;
- TPOBOJIUTH OLEHKH BEJIWYMH CHUJIOBOTO M TEIIOBOIO BO3IEHCTBHA PAa3pelKEHHOrO ra3za Ha 4acTH
JIeTaTeNbHBIX aNlapaToB U JIPYTHE Tella IPU Pa3IHIHBIX PeKUMaxX 00TEKaHMS;
- YMEThb NpPOBOAWTH OLEHKH MApaMETPOB MEIUIEHHBIX TEUEHHUI pPa3peKEHHOTO ra3a OKOJIO MaJlbIX
a’PO30JIbHBIX YaCTHI] U B MUKPOYCTPONCTBAX.

BIIA/IETh:

- HaBBIKAMU OCBOCHHSI 0OJIBIIOTO 00beMa HHpOopMaIuy;

- KyJIBTypOd TIOCTAaHOBKHY M MOJACITHPOBaHUS (PU3MUESCKUX 3a/1a4, AITOPUTMAMU OIIPEACICHUS METO/IOB
UCCIIEI0BaHMs, aIeKBAaTHBIX BO3HHUKAIOIINM 3a/1a4aM;

- HaBBIKAMU TPAMOTHOHW OOpaOOTKH pE3yJIbTaTOB ONbBITA W COMOCTABICHUS C TEOPETUYCCKHMHU
JaHHBIMHU;

- TPaKTUKOH MCCIICNOBAHUS U PEIICHHUS TCOPETHYESCKIX M MPUKIIAIHBIX 3a/1a4;

- HaBBIKAMHM TEOPETHYECKOrO0 aHaln3a pealbHBIX 3a]ay, CBS3aHHBIX CO CBOMCTBAMH TEYCHHM
pa3pekeHHOTO Ta3a.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI




4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUeOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAM Y4E€OHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
Abspoduznueckue XapaKTePUCTHKH
JeTaTelbHBIX  ammapaToB  HOpU  HX
1 JBWDKEHUH B BEPXHHUX CIIOAX aTMOC(hEpHI. 3 3
I'mnep3ByKOBbIE TEUEHUS B HEPEXOIHOM
pexuMe.
) JuHaMuKka  pa3peXeHHOro raza u 3 3
KHHETH4ecKasi TeOpHsL.
MenneHHble  TEUEHHS  pa3peKEHHOTO
3 rasa. Teuenus B 3 2
CBOOOJIHO-MOJICKYJISIPHOM, ~ OJNM3KOM K
PaBHOBECHOMY M MEPEXOJHOM PEKHUMAX.
4 CB0OOIHOMOJNIEKYISPHBINA TUIIEP3BYKOBOM 3 3
pEXUM OOTCKaHUSI.
5 Teuenus B pexume PepBbIX 3 3
MEXMOJICKYJISIPHBIX CTOJIKHOBEHHUH.
6 Teuenus ciabo pa3peKEHHOTO Taza. 3 4
XapakTepuCTUKH PaBHOBECHOTO Trasa.
OcHoBHbIE MIPEeACTaBICHUS
7 KMHETHUYECKOW TEOPHUHU Ta30B. YpaBHEHUE 4 4
bonpimana. dusnueckue  CBOUCTBA
BEpXHEN armMocepbl 3emiu u
KOCMHYECKOU Cpelbl.
] UncneHHble  METOABI  HCCIEIOBAHHUSA 4 4
TEUCHUH pa3peKEeHHOro rasa.
DKCrepUMEeHTaJIbHbIE METOIbI
9 HCCJIEIOBAaHUS TEUEHUM pa3pekeHHOTO 4 4
rasa.
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:kaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszaeiam)

Cemectp: 1 (Ocennuii)

1. A3p0(1)I/I3I/ILICCKI/IC XAPAKTCPUCTUKU JICTATCIBHBIX allllapaTOB MPHU UX JABUKCHHHU B BCPXHUX CIIOAX

armocepsl. ['unep3ByKoBbIe TeUEHHS B TIEPEXOJHOM PEKHIME.

OcHOBHbBIE O0COOEHHOCTH HM3MEHEHHSI CKOPOCTH, HEPEerpy30K M TEIJIOBOTO MOTOKa K ammapary Ha

TPacKTOPHU CITyCKa. Biusane HO,I["LCMHOfI CHIJIBI.

[lepexomHblii pexXKUM 00TEKaHUSI KOCMUYECKUX W a3POKOCMHUYECKHX alllapaToB IIPH THIEP3BYKOBOM
IBYOKEHUH. VHTerpanbHbIi U JIOKaJbHBIA NPUOMMKEHHBIE METONBI pacueTa a’dpOAMHAMHYECKHX
xapakTepucTuk. CymMmapHble (CONpOTHBICHHE, NMOABEMHAs CHa) U JIOKaJbHBIE (pacmpeneieHus
JaBJICHUS, TPEHUS M TEIJIOBOTO IIOTOKA) XapaKTePHUCTUKU INPH OOTEKAaHWHM 3aTYIUICHHBIX TEJl.

OcHOBHBIE CBOWCTBA MOJICH TeUEeHUs (TI0JIeH TeMIIEpaTypbl) B IEPEXOJHOM PEXUME TCUCHHUS.




Oco0OEHHOCTH 3aBHCMMOCTH COINpPOTHBICHHS TOHKHX Ten oT umciaa Kayacena. OcobeHHOCTH
3aBUCHUMOCTH KO3((duimeHTa MOMEHTa TaHraka oT uucna KHyiacena (Ha mnpumepe IUIOCKOM
IUIACTUHBI).

2. I[I/IHaMI/IKa PAa3pPCIKCHHOI'O ra3a U KUHCTUYICCKAaA TCOPUs.

PaznoxeHus mo manoMy mapameTpy NmpH MajioM Wi OonbioM 3HaueHuH uyucia Knayncena (meton
YenmeHa-DHCKOTa ¥ METOJI TIEPBBIX CTOIKHOBEHUH).

Meron nuHeapu3anuu ypaBHeHUs bonbMaHa U peIIeHUE JIMHEMHOTO YpaBHEHHUS.
VpaBHenue bosbiivMana ¥ TepMOIMHAMIKA HEOOPATUMBIX TPOLIECCOB.

3. MemwieHHble TeueHHs pa3pexeHHOro rasza. TeueHus B CBOOOJHO-MOJEKYISIPHOM, ONM3KOM K
PaBHOBECHOMY M IIEPEXOTHOM PEXHUMAX.

OoOtekanue Menkux Jactul. COMPOTUBIICHUE B PA3IHUHBIX pekuMax TedeHusi. CKoOpoCcTh OceaHusl.
Bpewms u paccrosiHue BRIpaBHUBAHUS CKOPOCTEH YaCTHIIBI M Ta3a.

Tepmodope3 a’po30NbHBIX YACTHII TpPU JBIXKCHHH B TEMIEPaTypPHO-HEOJHOPOIHON cpeje.
dorodopes. HAuddysunodopes.

TeueHne rasa B KOPOTKHUX W JUIMHHBIX KaHalaxX; pacxoi rasza. TepMOMOJEKylspHas pa3HOCTb
JABJICHUU.

OnHOMEpHBIE TeUCHHMS: TeIIonepeaada MKy MapajuieIbHBIMU TUIACTUHAMH, TIOCKHE CJIBUTOBBIC
TedeHusi. TeueHWs] CKBO3b NpoOHHIIaeMble MeMOpaHbl. CKauykyd TeMmIeparypbl U JaBICHHUS OKOJIO
TUIOCKHUX MPOHUIIAEMBIX MEMOpPaH.

Ipenens npuMenumocty ypaBHeHuit HaBbe-Crokca. TedeHus raza Kak CIUIOIIHOM Cpefbl, HE
omnuceiBaeMble ypaBHeHHAMU HaBbhe-CToKca: MeIJICHHBIE TEUCHUS PU CUIILHOH Teruionepeaaye.

[Tporeccrl mepeHoca Macchl M TEIUIa K YaCTUI[aM KaK UCTOYHHK CHJI B3aUMOJCHCTBUS
4. CBOOOTHOMOIIEKYJISIPHBIN TUIIEP3BYKOBOM PEXXUM OOTEKAHHS.

JlaBnieHue 1 TpeHUe Ha IIOBEPXHOCTHU KakK Iepesiaya el UMIyJIbca MOJIEKYII.

JlaBiieHne W TpeHWe Ha IUTACTHHE, PACIOIOKECHHOW IMOJ YIVIOM aTakh K MOTOKY rasa; JaBjeHHE U
TPEHHE Ha IUIACTHHE, PACIOJIOKEHHOW MOJA HYIEBBIM YIIOM araku. [Ipeaensl NpUMEHHMOCTH
TUIEP3BYKOBOTO MNPUONMKEHUS JUIA  Iepeayd HMITYJIbCOB IaJaloluX MOJICKYJ DJIeMEHTaM
MIOBEPXHOCTH.

B3anmopeiicTBre MOJIEKyN ra3a ¢ MOBEPXHOCThIO. BKitaj B 1aBieHHe W TPEHHE MMITYJIbCA MOJICKYJI,
OTPaXCHHBIX OT IOBEPXHOCTH; JABJICHHUE PABHOBECHO OTPAXKEHHBIX MOJEKYJI. Maremarndeckue
MOZICTH B3aMMOJCUCTBHS MOJCKYJl C MOBEPXHOCTBIO; IU(Qy3HOE OTpaxkeHUe, KOIPPUIHUEHTHI
akkoMonanuu. JlaboparopHble W HATypHBbIE METONIbI ONpeelcHHsT KOAPQUIIMEHTOB Mepeaadn
umITyabca. Mozgenu GyHKIMK pacTpeesiCHHs] OTPaKEHHBIX MOJICKYIL.

Ompenenerre K0d3()(GUIMEHTOB CONMPOTUBICHUS M TOABEMHOW CHJIBI KOCMHYECKOTO armapara.
Beimykiibie 1 BOTHYThIE TOBEpXHOCTH. HTepdepeHnns yacteli KocMuueckux anmnaparoB. CuiibHas U
cmabass wHTEepdepeHuus. [unep3ByKoBoe MPUOIMKCHUE 3aTCHEHMs. TOYHBIC pPEIICHHS IPH
TUPPY3HOM OTpaKEHHUH.

l'a3onuHaMUYecKue MOHATUS B CBOOOIHOMOJIEKYIISIPHBIX TCUCHUSX.

Db dy3us raza yepes Manoe orBepcTre B BakyyM. Pacxon raza npu 3 dy3un, pacrpeeeHue moToka
MacChl 1O YTy HCTCYCHUSI.

Cwmbicnt mpenenbHOro mo uymcity KHynacena mepexona BO BHYTPEHHHMX M BO BHEIIHHX 3aadax.
[lpumepsl  HEpaBHOBECHBIX  (QYHKIHMI  pacupeielieHHss BO  BHENIHUX W BHYTPEHHHX
CBOOOTHOMOJIEKYIISIPHBIX 3a/1a4ax.

[ToTok »HEpruM Ha JIIEMEHT IOBEPXHOCTH B THIIEP3BYKOBOM CBOOOIHOMOJICKYJSPHOM IIOTOKE.
OHeprusi pekoMOMHaIMU. Temmeparypa OBEPXHOCTH CITyTHUKA HAa COJIHEYHOW M TEHEBOW CTOPOHE
3emiu B aquabaTHuECKOM MPUOIHKEHHH.

5. TeueHus B PEKUME ICPBBIX MCKMOJICKYJIAPHBIX CTOJIKHOBCHHIA.

Mornekynpl, TIOTEHIMANbl WX  B3aWMOJEHCTBHsI  (CTCTNEHHBIE MMOTEHIMANBI, OTCHIIMAIBI
Jlennapn-/lonca nu bopra-Maiiepa), 3aBHCHMOCTb CEYCHHSI CTOJIKHOBEHUS MOJICKYII OT CKOPOCTH UX
OTHOCHUTENBHOTO JBMKEHUS I CTENIEHHOM MOJIEH MOTEHIHalIa B3aUMOACHCTBHS MOJIEKYII.



[ToHsiTHE O pa3HBIX JIMHAX CBOOOIHOTO Mpodera MOJIEKYI: 3aBHCUMOCTh OT CHCTEMbI OTCUETAa U OT
tuna Monekyil. llpumepsl uis OByX Mozenedl MONEKyld: YHPYrux c(epuyecKHX MOJCKYyl |
MAaKCBEJJIOBCKUX MOJICKYIL.

CormpoTHBIIEHUE 3aTYIUICHHBIX TNl B PEKUME MEPBBIX MEKMOJICKYIISPHBIX CTOIKHOBEHHI.
CormpoTHBiIeHUE TUIACTHHBI, MApaJUICIbHON MOTOKY Ta3a, B PEXHME IEPBBIX MEKMOICKYISPHBIX
CTOJIKHOBEHHM.

3arpsi3HEHHE MOBEPXHOCTH KOCMUYECKHX alllapaToB BCIIEACTBHE CTOJIKHOBEHHH MOJEKYN JIpYyT C
npyrom. CeueHue okoso KA.

6. Tedenus cnabo pa3peKEHHOTO rasa.

3navenus yucna KHyaceHa u kuHeTwueckne d(PQEKThl B TEUECHHUSAX clab0 pa3pekeHHOro rasa:
BHYTpEHHEE TPEHUE U TeIuionepeaaya (mpouecchl nepenoca), yucio [panaris. Tensop HanpsxkeHUH
U BEKTOpP MOTOKa TerJa (MOTOKH MMITYJIbCa U SHEPTHH). YpaBHEHUs, OMHICHIBAIONINE TeUeHHs c1abo
paspexkeHHoro rasa. YpaBHeHus Habe-CTokca kak mepBoe NPUONMKEHHE PELICHHS YpaBHEHUS
Bonpimana meromom Yenmena-OHckora. CoorHomieHusi HpioToHa-®ypre. 3aBUCHUMOCTH TEH30pa
HaNpsOKCHUH W BEKTOpa MOTOKAa Temjla OT TIPaAMEHTOB CKOPOCTH M TeMIlepaTypbl. beicTpeie n
MeJICHHbIE TedyeHusl. [ unep3ByKoBble CABUIOBBIE TEUEHUS OKOJIO XOJIOAHBIX IIOBEPXHOCTEH.
I'pann4HbIC U BHYTPEHHUE KHYACEHOBBI CJIOM (JIOKaJIbHbIE 3HaYeHUs uncia Knyncena).

I'pannunbie ycnmoBus mnsi ypaBHenud Hasbe-CTokca (ompeneneHHs, NOCTaHOBKM 3ajad M
pE3yNbTaThl): CKOJIBKEHHUE, TEMIEPATYyPHOE CKOJIBKEHUE M TeMIIepaTypHbI CKauOK; UCIApeHHE U
KoHJeHcauus, ycnoBue [epua-Kuyncena, muddy3noHHOe CKObKEHHUE.

Vnapuass BonHa. Ilpodmim mnapamerpoB B ciaboi W CHWIBHOM ynapHbIX BonHax. DyHKOUH
pacnpeneneHus B TaKUX yAapHbIX BOJHAX. YIapHbIE BOJIHBI U MAKPOCKOIIMYECKHE MOJEIIH.

[lons mapaMeTpoB B THIEP3BYKOBBIX TEUCHHAX c€lIa00 pa3peKEHHOro ra3a IpH OOTEKaHWU
chepruecKOro U MIINHIPUIECKOTO 3aTyMJICHUH, KPOMKH CTPETOBUIHOTO KPbLIa, TOHKOW IIACTHHBI,
PACIIOJIOKEHHOH 1OJ1 HYJIEBBIM YIJIOM aTaKH.

["a30BBIC TOAIUITHUKH.

7. XapakTepuCTHKH PaBHOBECHOTO Ta3a. OCHOBHBIC MPEICTABICHUS KUHETUYECKOH TEOPHH Ta30B.
VYpaBuenue bonbimMana. duzndeckue cBoiicTBa BepxHel arMochepbl 3eMIIM M KOCMHUYECKON CPEeIbl.

JaBneHue, JI0THOCTh, TEMIIEpATypa, MOJIIPHAsl Macca PaBHOBECHOIO ra3a. YpaBHEHHUE COCTOSHUSL.
CMech 1a30B, MapualibHOE AaBJICHHE, MOJISIPHAs Macca CMECH T'a30B.

VYpoBHU onucaHus TEUCHUH ra3a (MaKpo- U MUKPOCKOIMYECKUI, KOHTUHYabHBIH U KHHETHYECKUH ).
OyHKUMS paclpeneieHrs MOJIEKya Mo ckopocTsiM. CBsi3b MakponapaMeTpoB (IUIOTHOCTH rasa,
KOHIICHTPAIMH MOJIEKYJI, CKOPOCTH Tra3a, TeMIIepaTypsl) ¢ GyHKIMEH pacrpeaeaeHusl.

PaBHOBecHast QyHKIMS pacnpeneseHUs MOJEKYT 1Mo ckopocTsMm. Hambonee BeposiTHas W CpeaHss
CKOPOCTH MOJIEKYJI (C BBIBOZIOM); CKOPOCTh 3ByKa. [I0TOK 4KciIa MOJIEKy Ha SJIEMEHT ITOBEPXHOCTH B
PaBHOBECHOM Trase.

JlnameTp MOJIEKYNl M CpeqHee pPACCTOSHUE MEXIy MOJeKylamu. YacToTa CTOJKHOBEHHUS MOJIEKYI,
cpenHsis JuIMHA CBOOOAHOTO mpoOera MoOJeKyd. BS3KOCTh M TEIUIONPOBOAHOCTH Bo3ayxa. CBs3b
BSI3KOCTH Ta3a W CpeAHEH IUIMHBI CBOOOTHOIrO mpodera MOJIEKyJd. 3aBHCHMOCTH/HE3aBUCHUMOCTb OT
TEMIIEpaTypbl U INIOTHOCTH rasa.

[TapameTp nomobus - unciio Knyzacena - Kak XapakTepUCTHKa pa3pesKEHHOCTH TEUCHHI; ero CBSI3b €
JIPYyTUMH TIapameTpamu mojnobust - uuciamu PeiiHonbiaca m Maxa. [lapameTrp maeanbHOCTH Ta3a.
Knaccudukanus Tedennii B 3aBUCMMOCTH OT 3HaueHus uncia Knyncena (uucna Peiinonbaca).
[TpyuunHBl HEOOXOAUMOCTH B KHHETHYECKOM ONMCAaHUM M KMHETHYECKOM ypaBHeHHHU. KuHetnueckoe
ypaBHeHue bomnbimana, ¢u3ndeckuii cmbici ero uieHoB. [locTaHoBku 3ajgad Ansl ypaBHEHHSA
Bonbimana. OOmue cBoiicTBa (YHKIMM pacrlpeieicHUus W pelleHuid ypaBHEHUs borbiMaHa.
H-teopema. UYwmcno  Kuyacema u  ypaBHeHme  bombnmMana.  [lpenenbHple  peXUMBI
(cBOOOTHOMOIIEKYJISIPHBIM W Ta30AWHAMHUYEcKHii). TpaekTopusi MOJEKYydl Kak XapakTepUCTHKa
Qg QepeHanbHOro ypaBHeHus: boiabiiMana B cBOOOIHOMOJIEKYIISIPHOM TIpesesie. MakcBeuIoBCKast
GbyHKIMA pacnpenesneHus Kak TOYHOe pelieHne ypaBHeHHs boibliMana.

[lonaTus cratuueckoii M OUHAMHYECKOH aTrMoc(epbl. 3aBUCUMOCTH IUIOTHOCTH, TEMIEPaTypBhI,
cocTaBa U MOJIAPHONM Macchl BO3[QyXa OT BBICOTBHI. 3aBUCUMOCTb IUIOTHOCTH OT BBICOTBHI IIpHU
nzorepmuyeckoit armocdepe. [loroku csera u yactuu ot ConHua.

BnusHue compoTtuBneHHus BepxHEW armMocdepbl Ha ABMKEHHE CIIyTHHKAa II0 KpyroBoil opoOwure:
M3MEHEHHE BBICOTHI IBUKEHHSI U CKOPOCTH 32 OAMH BUTOK. bannuctiuueckuit koappuuuneHt.



8. UucreHHble METOABI UCCIIEOBAHNUS TEUCHUN Pa3peskeHHOTro ras3a.

MeTtoz npsiMOro cTaTUCTHYECKOTo MoaenupoBanusa Monte-Kapno. MeTos TMCKpeTHBIX OpAMHAT.

MogenbpHble KUHETUYECKHUE YpaBHEHHUA W METOAbI HUX PCHICHHA. MomMeHTHBIE METOAbl. MeToabl
peuIcHud JIMHCAPU30BAHHOTO KUHCTHUYCCKOTO YPAaBHCHUSA bonsumana.

9. 3KCHCpHM€HTaJ’IBHBIG METOABI UCCIICAOBAHUA TCUCHUMN PAa3pCIKEHHOIO rasa.

Bakyymusie asponuHamuyeckue ycraHoBkH (BAY, BAT). Meroasl co3naHus IOTOKOB Pa3peXeHHOTO
ra3a. [Ipunnunel mogenupoBanua. Mozaenu JIA u ux yacteit B BAY.

MeTtoasl co3maHust MOJICKYJIAPHBIX ITYYKOB. MeToanl HU3MEPCHUS: JaTYUKU IIOTOKOB MACChl, UMITYJIbCa
1 DOHCPIrUur B MOJICKYJIAPHBIX ITyUKax.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOAMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

yudeOHas ayTuTOpHsl, OCHAILEHHAs! KOMITBIOTEPOM U MYJIBTUMEAUHHBIM 000py10BaHHEM (IIPOCKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. KpaeBble 337241 BEIMUCIHUTEIBHOU adporuapoMexannku [ Texct] : B 2 4., U. 2 TedeHus Bs3Kkoro raza
u TypOyneHTHble TeueHus / B. B. Beimuackwii - M.M®TH,2009
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2. Bepnl. MonekynsipHas razoBast JuHaMuka. - M.: Mup, 1981r. - 320c. ( Temsr: 1, 2, 8)

3. Kommapos FO.A., Peoxos HO.A. TlpuknagHas tuHaMuKa pa3pekeHHOro rasa. - M.:
MammHoctpoenue, 1977t - 184c. ( Temsr: 1 — 6, 8)
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7. bapanues P.I. BzanmopeiicTBre pa3pekeHHBIX ra30B ¢ 00TeKaeMbIMH MOBEpXHOCTIMU. M. : Hayka,
19751, - 344c¢. ( Temsr: 2, 5)

8. I'ynman @., Baxman I, [luHamuka paccessHus raza HOBEpXHOCTHIO. - M. : Mup, 1980, - 423c. (
Tewmsr: 2, 3)

9. Jludpumu E.M., ITuraesckuit JL.IL.. Teopetnueckas ¢usuka. T.10. Odusnueckas kunetuka. M. Hayka.
1979. 527 ¢. (Temsr 1, 7)

10. Yenwmen C., Kaynunr T.. Maremarnueckas Teopust HeogHOponHbIx razos. M. MJI. 1960. 511 c.
(Temsr 1, 7)

11. ge I'por C., Mazyp I1. HepaBuoBecHas repmonunamuka. M. Mup. 1964. 456 c. (Tema 7)

HononHurenpHas aureparypa
1. Junamuka paccesaus ra3za nmopepxHocteio [ Texct]/®. ['yaman, I. B. Baxman , -M., Mup, 1980



1. Y.Sone. Kinetic Theory and Fluid Dynamics. Birkhauser, Boston, 2002.
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5. Epodeer A.U., Koran M.H., ®punnennep O.1. KBasupaBHOBECHBIH IpaHUYHBIH KHYICECHOBCKUI
cioit Ha HemzoTepMuueckoM nopucroM Tene // M3B. PAH. MXKT. 2010. Nel. C.152-166.

6. Anexcauapos B.1O., ®pumiennep O.I. Mennennsie TeueHus ra3a u 3Q(EeKT oTpuIaTebHOro
COIIPOTHBIICHUSI CHIIBHO HarpeTol cdepudeckoit uactuiisl // M3Bectust PAH. MIKT. 2008. Ne3.
C.485-492.

7. Epodeer A.U., Hukudopos A.I1., Hectepos C.b., Hexxmernunosa P.A. Bzaumoneiicteue
BBICOKOCKOPOCTHBIX CBOOOTHOMOJICKYJISIPHBIX TIOTOKOB ra3a ¢ TIaJKUMH U IIEPOXOBATHIMH
noBepxHocTsMu. M. «Hosemnay. 2012.75

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

He npenycmorpeHo.
9. MeTonuyeckne yKkazaHusi JUIsl 00y4AIOIIMXCH 110 OCBOCHUIO AU CHUILTHHBI (MOXYJIs)

CTyIeHT, M3ydaromui AuCcHUILIHHY "JIMHaMuKa pa3peKeHHOro ra3a’, IODKEH C OIHOW CTOPOHSHI,
OBJaJeTh OOLIMM MOHATUHHBIM ammapaToM, a C JPYroil CTOPOHBI, JODKEH HAyYUThCS NPUMEHSThH
TEOPETUYCCKUE 3HAHUS Ha MPAKTUKE.

B pesynbrare m3ydeHWs AWUCHMIUIMHBI CTYACHT JOJDKEH 3HATH OCHOBHBIC OIPEICITICHUS, TOHSTHS,
aKCHOMBI.

VYeneniHoe ocBoeHue Kypca TpeOyeT HanpsHKEHHOM caMOCTOATEeNIbHOM paboThl cTyaeHTa. B nporpamme
Kypca NpUBEICHO MUHHMAJIbHO HeoOXoanmoe Bpemst s paldoThl CTyIeHTa Haj TEeMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHHUE U KOHCIICKTHPOBAaHNE PEKOMEH/I0BAHHOM JIUTEPATYPHI;

— TpopaboTKy ydeOHOro Marepuaina (IO KOHCIIEKTaM JICKIWH, y4eOHOH M Hay4dyHOW JHTeparype),
MOATOTOBKY OTBETOB HAa BONPOCHI, IPEJHA3HAUYCHHBIX IS CAMOCTOATEIBFHOTO — M3YYCHHS,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

— MOJTOTOBKY K AK3aMEHY.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSTENBHOW paboTOM CTyJaeHTa ocymiecTBisieTcss B (opme
WHIUBUIYaJ bHBIX KOHCYIIBTALUH.

BaxHo 100UTHCA MOHMMAHMS HM3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [lpu
3aTPYIHCHUU W3Y4YCHUS OTIEIBHBIX TEM, BOIPOCOB, CIEAYeT OOpaIarbcsi 3a KOHCYJIBTAlUSAMH K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€éMaTruka u (1)I/I3I/IKa

IIpO(l)I(l.]Ib NMOATOTOBKMU: ABI/IaLII/IOHHI:Ie TEXHOJIOI'H
dusrex-mkoaa ABUAIIlMOHHBIX U L[H(prBLIX TEXHOJIOTHH
kadeapa adpoU3KKH U JIeTaTeIbHBIX alllapaToB

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

Pa3paborunk: C.JL. Topenos, kaun. Gu3.-Mar. HayK, JOIECHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OIECHUBATH
OIBIT M PE3yJIbTaThl HAYYHBIX HCCICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.1 3HaeT ©W  CcOOCOOCH — HUCIOJB30BaTh B
npoeCCUOHANBHON  JesATeNbHOCTH  (yHIaMeHTallbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer nipeacraBieHrne 00 aKTyalbHBIX
npoOiieMax HayKu M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOM JIeTENLHOCTH, CIIOCOOCH
Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJIa4u

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIeIOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHUEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBbIKAMHU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAay4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYecKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBIICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IIK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaIKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHH B
pamMKax TeMmMaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON
JEATEIEHOCTH

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbrare n3ydeHus JUCIUTUIMHBI «/{nHaMuKa pa3pekeHHOTo Ta3a» 00yJaroNHics JOKCH:

3HATb:

Q)YHHHMCHTaHBHBIe IMOHATHS, 3aKOHBI, TCOPUH A3POTUAPOMCXAHUKH,
MOPAAKHU YUCJIICHHBIX BEJIMYNH, XapaKTCPHBIC JI PA3JIMYHBIX Pa3ACiioB a3pOruaApOMEXaHUKHU,;
COBpPCMCHHBIC HpO6JIeMI>I AdPOruIpOMECXaHUKHU,

- OCHOBHBIC TMOHATHUA JUHAMUKH PA3PCIKECHHBIX Ida30B M 3aKOHOMEPHOCTHU CHJIOBOIO W TCIJIOBOI'O
BOBHCﬁCTBHH BCPXHHUX CJIOCB aTMOC(I)epLI Ha JICTATCJIbHBIC allllapaThl;
- TCOPCTUYCCKUEC, PACUCTHBIC U SKCIICPUMECHTAJIBHBIC METOAbI UCCIICAOBAHUS TCUCHUMN Pa3peIKEHHOTO

rasa.
yMeTh:




- abcTparupoBaThCs OT HECYIIECTBEHHOTO MTPH MOJCIMPOBAHUH PEANIbHBIX (PU3NUECKUX CUTYAIHUi;
- IOJIb30BAaThCSl CBOMMH 3HAHMSAMH JUIS pemeHds (yHAaMEHTAIbHBIX, MPUKIAIHBIX U
TEXHOJIOTMYECKUX 3a/a4;
- Jlenarhb IpaBUIIbHbIE BHIBOABI U3 COIIOCTABICHUS PE3YJIbTaTOB TEOPUU U IKCIIEPUMEHTA;
- TPOU3BOAMTH YHCIICHHBIC OLICHKH IO MOPSAKY BEIUYHHBI;
- JlesiaTh KadyeCTBEHHbIE BBIBOJBI IPH MIEPEX0/IE K MPeaeIbHBIM YCIOBUSAM B H3y4aeMbIX MIpoliemax;
- BHUJETh B TEXHMYECKUX 3aJa4ax (PU3NIECKOE COepKaHHE;
- OCBaMBaTh HOBBIE MpEIMETHbIC O0JACTH, TEOPETHYECKHE IOJAXOAbl M 3KCHEPHUMEHTAJbHbBIC
METO/IMKH;
- 3(QPEKTUBHO HCHONB30BaTh HMHGOPMAIIMOHHBIE TEXHOJOTMHM M KOMIIBIOTEPHYIO TEXHUKY IS
JOCTUKEHUSI HEOOXOAUMBIX TEOPETUYECKUX U IPUKIIAIHBIX PE3yIbTaTOB;
- IIPOBOIUTH OLICHKM BEJIMYUH CHJIOBOTO M TEIUIOBOI'O BO3JEMCTBUS pa3peKEHHOIO raza Ha 4acTH
JIeTaTeNbHBIX aNmaparoB U APYTrHe Tella IPH Pa3INyHbIX peKUMax 00TeKaHMS;
- yMETb IIPOBOJUTH OLEHKU IapaMeTPOB MEIUIEHHBIX TEUEHUH pPa3peKEHHOIO Ia3a OKOJIO MaJlbIX
a’pO30JIBHBIX YaCTHIl U B MUKPOYCTPONCTBAX.

BJa/IeTh:
- HaBBIKAMH OCBOCHHMSI 00IBIIOTO 00beMa HH(pOpMaIH;
- KYJIBTypOoi IOCTAaHOBKH U MOZAEIUPOBAHUSA (HU3HMUECKUX 33/1a4, AITOPUTMAMH OIIPEAETICHUS METO/I0B
HCCIICAOBAHMSI, aI€KBATHBIX BOZHUKAIOLINM 33]a4am;
- HaBBIKAMH T'PaMOTHOHW 0OpaOOTKM pE3ylbTaTOB OMbITA U COMOCTABICHUS C TEOPETUYECKHMHU
JaHHBIMH;
- IPaKTUKOM MCCIENOBAHUA U PEILIEHUS TEOPETUUECKUX U IPUKIIAJHBIX 33/a4;
- HaBBIKAMH TEOPETUYECKOTO aHAIM3a pEalbHBIX 3allad, CBA3AHHBIX CO CBOWCTBAMH TEUCHHM
pa3peKeHHOro rasa.

3. IlepeyeHb THNOBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

1) ComnporusiieHU€e 3aTYIIJIEHHBIX TEJl B PEKUME IIEPBBIX MEKMOJIEKYJIIPHBIX CTOIKHOBEHUH.

2) CompoTHBiIE€HUE IUIACTUHBI, N1apaJUIeIbHON MOTOKY Ia3a, B PEXHUME IEPBbIX MEKMOJEKYISIPHBIX
CTOJIKHOBEHMI.

3) 3arpsi3HeHHE MOBEPXHOCTH KOCMUYECKHX allaparoB BCIIEACTBHE CTOJIKHOBEHUH MOJEKYN OPYT C
npyrom. Ceuenue oxoso KA.

4) 3navyenusa uucna Knoyacena m kuHetnueckue 3¢QQeKTsl B TEUEHHUSIX cIabo pa3pekeHHOro rasa:
BHyTpEHHEE TPEHUE U Teruionepenada (poiecchl nepenoca), yucio [paunris. TeH3op HanpsHKeHUH U
BEKTOp IOTOKa Teryia (OTOKH HMITYJbCa W JHEPruM). YpaBHEHHS, OMKCHIBAIOIIME TEUEHHUs ciaabdo
paspexxeHHOro rasza. YpaBHeHus: HaBbe-CTokca Kkak IiepBO€ HPUONMIKEHHE pPELICHUS YpaBHEHHS
Bonbumana meronom Yenmena-Onckora. CootnHomeHust HproroHa-@yphe. 3aBUCHMOCTH TEH30pa
HaIpsDKEHUH U BEKTOpa I10TOKA TeIlla OT I'PaJIuEHTOB CKOPOCTH U TEMIIEpPATypBHl.

5) bBeicTpele U MenieHHbIE TedeHUs cnabopa3pekeHHOro rasa. [ umep3ByKOBbIE CABUIOBBIC TEUCHHS
OKOJIO XOJIOAHBIX IoBepXHOCTeH. CIBUTOBOE TEUEHHE KaK IPUMEP BO3MOKHOCTH MAKPOCKOIIMYECKOIO
OTIMCAHMs TEUCHUH ra3a B EPEXOTHOM PEKUME.

6) I'paHnuHbIC 1 BHYTpPEHHHE KHYICEHOBBI CIOH (JIOKaJbHBIE 3HaueHus uncia Kayncena). [ pannunsie
ycnoBusi st ypaBHeHuil HaBpe-Crokca (ompeneneHMs, ITOCTaHOBKM 3agad M PE3yJIbTarhl):
CKOJIbKEHHE, TEMIIEPAaTYypHOE CKOJIbKECHHUE M TEMIEpPATypHBIH CKAauOK; HCIApPEHHWE M KOHJIEHCAIWS,
ycioBue ['epria-Kuyncena, nuddysznonHoe ckoabkeHHE.

7) BHyTpeHHHE KHYICEHOBBI CIIOM. YaapHas BojiHa. [Ipodunu mapamerpoB B cna®oil U CHIIBHOM
yoapHbeIX BonHax. @DYHKIMU pacHpeieiieHUs B TaKuX YAAPHBIX BOJIHAX. YIAapHbIE BOJHBI U
MaKPOCKOTINYECKUE MOJIEIIH.

8) [Iloms mapamMeTpoB B THIIEP3BYKOBBIX TEUEHHUSX CJIa00 pa3pekeHHOTO Ta3a NpH OOTEKaHUU
chepryecKoro M HUIMHAPUIECKOTO 3aTYIJICHUH, KPOMKHA CTPEJIOBHIHOTO KpbLIa, TOHKOH IUIaCTHUHBI,
PacIoJIOKEHHOH 110]1 HyJIEBBIM YIJIOM aTakH.

9) OcHoBHBIE 0COOCHHOCTH M3MEHEHHS CKOPOCTH, MEPErpy30K M TEIUIOBOTO IOTOKA K ammapary Ha
TPAEeKTOPUH CITycKa. BiusHIe MoJbeMHOM CHITBI.

10) TlepexomHblii pexuM OOTEKaHWS KOCMHUYECKHX W a’POKOCMHYECKHX  amlmaparoB Tpu
TUIEP3BYKOBOM JBM)KGHUH. VIHTErpanbHbIi M JIOKQJIbHBIM NpPUOMMKEHHBIE METONBl  pacdera
a’3poJMHAMUYECKUX XapakTepucTuk. CyMMmapHble (CONPOTHUBIIEHUE, MOABEMHAS CHJIA) U JIOKAJIbHBIE
(pacnpeneneHuss JAaBICHHS, TPEHUS M TEIUIOBOIO IIOTOKA) XapakTEPUCTUKH NpU OOTEKaHWU
3aTyIIeHHBIX Tel. OCHOBHBIE CBOWMCTBA MOJICH TeueHUs (I10JIel TeMIepaTyphl) B IEPEXOTHOM PEKUME
TEYCHUSI.



11) OcobeHHOCTH 3aBHCUMOCTH CONPOTUBIICHHS TOHKUX Tel OT uncia KHynceHaB pa3pexeHHOM Tase.
OcCo0OCHHOCTH 3aBHUCHMOCTH KOX(QQHIIMEHTa MOMEHTa TaHTaxa OT uucia KHynaceHa (Ha mpumepe
TUTOCKOM TUTACTHHBI).

12) OOGtexkanune wmenkux dvactul. CONPOTHBICHHE B Pa3IMYHBIX pexuMax TeueHus. CKoOpocTb
ocenanus. Bpems u paccTosiHue BbIpaBHUBAHHSI CKOPOCTEH YacTHUIIBI U Ta3a.

13) Tepmodope3 al’po30JbHBIX YACTUI] MPH JBMKCHUH B TEMIIEpaTypHO-HEOJAHOPOIHOW Cpejie.
dorodopes. HAuddysnodopes.

14) Tedyenue raza B KOPOTKMX M [UIMHHBIX KaHajax; pacxof rasza. TepMOMOJIEKyJsipHas Pa3HOCTh
JABJICHUU.

15) OgHOMEpHBIE TeueHUs: TerIonepeaaya Mexay napanielbHbIMU IUIACTHHAMH, TUIOCKUE CIBUTOBBIC
TeuyeHHs. TeyeHHs CKBO3b IpoOHMIAeMble MeMOpaHbl. CKayky TeMmIeparypbl M [aBJICHHS OKOJIO
IUIOCKUX MPOHUIIAEMBIX MEMOpaH.

16) Ilpenensr mpumenumocty ypaBHeHUM HaBbe-Crokca. TeueHus raza Kak CIUIOIIHOW Cpeabl, HE
onuceiBaeMble ypaBHeHHsiMH HaBbe-CTOkca: MeIJICHHBIE TEUEHHUS NpPU CHIIBHOW TeIulonepenaye.
ITpoueccs! mepeHoca Macchl ¥ TEIUIa K YacTUIIaM KaK UCTOYHHK CHJI B3aUMOJICHCTBUSL.

17) PaznokeHus 1o MajioMy napameTpy Tpy MajoM Wid OONbIIOM 3HaueHuH uncia Kayncena (meron
YenmMeHa-DHCKOTa 1 METOA MEPBBIX CTOIKHOBEHUH).

18) Meron nuHeapu3aluu ypaBHEHHs boJbliMaHa M pelIeHHWE JMHEWHOrO YpaBHEHHUS. YpaBHEHHE
BbonbiiMaHa 1 TepMOAMHAMHKA HEOOPATHUMBIX ITPOLIECCOB.

19) Meron mpsMOro CTarHuCTUYECKOro wmojenupoBanuss Monrte-Kapmo pemieHns ypaBHEHUS
bonpumana.

20) MeTox AuCKpeTHBIX OpAMHAT pelleHus ypaBHeHus: bonbimana.

21) MogenbHble KHHETHYECKHUE YPaBHEHHUS W METOIBI UX pemieHus. MoMEeHTHbIe MeToabl. MeTonbl
peleHus IMHeapu30BaHHOIO KMHETHYECKOrO ypaBHeHus1 bonbpimana.

22) Bakyymuble adpomuHamuueckue yctaHoBku (BAY, BAT). Metonsl co3fnaHus TOTOKOB
pa3pexxkeHHoro rasa. [Ipunuunsl MonenupoBanus. Moaenu JIA u ux yacteii B BAY.

23) Meroapl CO30aHMS MOJICKYJISIPHBIX ITYYKOB. MeTOAbl M3MEpeHHs: NaTYMKd MOTOKOB MAacCChl,
HUMILYJIbCA ¥ SHEPTUH B MOJICKYJIAPHBIX ITyUKax.

24) Penrenue 3a/1a4d 1o OMpeeICHUI0 XapaKTepUCTUK PaBHOBECHOTO Ta3a.

25) Pemenue 3amad 1O ONPEAETICHUIO adPOJMHAMHUYCCKUX XapaKTEPUCTUK B THUIEP3BYKOBOM
CBOOOZHOMOJICKYIISIPHOM IIOTOKE.

26) Pemenue 3a7a4 1o onpeAeIeHUIO XapaKTEPUCTUK TEUECHUH caabopa3pesKeHHOTO rasa.

27) Pemenne 3aa4 IO ONPCACIICHUIO XAaPAKTCPUCTHUK MCIAJICHHBIX TCUCHUM OKOJIO ad2pPO030JIbHBIX
4JacCTull U B MUKpOKaHaJliax.

28) Pemenue 3amau 1Mo OMpPENENEHHUIO CBOMCTB JATYMKOB TOTOKOB MAacChl, UMIyJlbca M JHEPTUU
MOJICKYJISIPHBIX ITy4YKOB.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1) [aBieHue, INIOTHOCTh, TEMIIEpATypa, MOJISIPHAs Macca paBHOBECHOTO Ta3a.
2) YpaBuenue coctostaus. CMech Ta30B, MaplHaibHOE AaBJIEHUE, MOJISIPHAs Macca CMECH Ta30B.
3) YpoBHH onHcaHus TEUCHUH raza (Makpo- ¥ MUKPOCKOTTMYECKHUN, KOHTHHYaIbHBIH 1 KHHETUYECKHIA).

4) OyHKuUs pacmpeselieHusi MOJIEKY Mo ckopocTsM. CBsi3b MakporapaMeTpoB (IJIOTHOCTH Tasa,
KOHLIEHTPAIlMN MOJIEKYJl, CKOPOCTH rasa, TeMIepaTypbl) ¢ GyHKLIUEH pacnpeaeiaeHusl.

5) PaBHOBecHas (yHKIHMS pacrpeneieHuss MOJIEKYl Mo ckopocTsaM. Hamboree BeposiTHast M CpemHss
CKOPOCTH MOJIEKYJI (C BBIBOZIOM); CKOPOCTh 3BYyKa.

6) IToTok yKcaa MOJIEKY Ha IEMEHT IOBEPXHOCTH B PABHOBECHOM Tase.

7) duameTp MOJNEKYN U CpelHEe pacCcTOsHHUE MEXy MojeKylamu. YacToTa CTOJIKHOBEHHUS MOJEKYI,
CpeAHssl JIMHA CBOOOIHOTO Mpobera MOJIEKyII.

8) Bs3KOCTh M TEIJIONPOBOTHOCTH BO3myxa. CBS3b BS3KOCTH Tra3za W CpPeIHEW JJIMHBI CBOOOIHOTO
mpobera Moieky:n (6e3 BBIBOJIA).

9) 3aBUCUMOCTB/HE3aBUCUMOCTD OT TEMIIEPATYPhI U MNIOTHOCTH Ta3a.

10) IMapametp momoOus - yncno KHynceHa - Kak XapaKTepHCTHUKA Pa3peKCHHOCTH TCUCHUM; €T CBS3b
C IpyT'MMH IlapamMeTpamu 1noaoous - unciamu PeitHonbaca u Maxa.

11) Iapamerp uaeanpHOCTH ra3a. Kiaccuukanuss TedeHWH B 3aBHCHMOCTH OT 3HA4YCHHs 4YHCIa
Knyncena (uncna PeitHonbca).



12) IlpuumHBl HEOOXOOAUMOCTH B KHHETHYECKOM OINHMCAHMU M KHHETHYECKOM YPaBHECHHUHU.
Kunernueckoe ypaHenune bonbliMaHa, ¢u3uueckuii cMbicn ero wieHoB. [locTaHoBKM 3amad Juist
ypaBHeHus bonbimana.

13) O61uue cBoicTBa PyHKIMK pacipenesieHus u pemennid ypasHernus boneimana. H-treopema. Yucno
Kuyncena u ypaBaenue bonbimana.

14) TpenenbHbie pesKUMBI (CBOOOTHOMOJICKYIISIPHBINA U Ta30lMHAMHYECKUH). TpacKTOpHst MOJIEKYJT KaK
XapakTepuCTHKa AU QepeHINaIbLHOr0 YpaBHeHUs1 boabiiMana B CBOOOAHOMOJIEKYIISIPHOM TIpeere.

15) MaxkcBeoBekast GyHKUUS pacpeesieHHs Kak TOYHOE pelIeHne ypaBHeHus1 bonbimana.

buner 1

[TonsTHa cratMueckoil M AnHaMu4eckod armocdepbl. 3aBUCHUMOCTH IUIOTHOCTH, TEMIEpaTyphl,
cocTaBa M MOJSPHOH Macchl BO3QyXa OT BBICOTHL. 3aBHCUMOCTh IUIOTHOCTH OT BBICOTBI IIPH
nzorepmuueckoit armocdepe. [Toroku ceera u yactuil ot ComHIIa.

buner 2

BrusiHue compoTuBiieHUsI BepxHei arMocdepbl Ha JBH)KEHHE CIYTHUKA IO KPYroBoil opOuTe:
M3MEHEHHE BBICOTHI IBKEHHSI U CKOPOCTH 33 OJMH BUTOK. bamucTiuueckuii KoapHUIneHTt.

burer 3

JlaBieHue ¥ TpeHHE Ha MOBEPXHOCTH KaK Iepernada el MMITylibca MOJeKyl. /laBieHue u TpeHHe Ha
IUTACTHHE, PACIOJIOKEHHOW MO YIJIOM arTaku K IOTOKY TIa3a; JaBleHHE M TPEHHE Ha IUIaCTUHE,
PAacCIOIOKEHHOM IO/ HYJIEBBIM YIJIOM aTaku. [Ipenessl mpuMEeHIMOCTH THIIEP3BYKOBOTO MPUOIIKSHUS
IS TIepeAaqn UMITYJIbCOB HaJat0IUX MOJIEKYJI DJIEMEHTaM IOBEPXHOCTH.

buner 4

B3anmopeiicTBue MoJeKys raza ¢ IMOBEPXHOCThbIO. BKian B naBieHHe W TPEHHE MMITYJIbCA MOJIEKYI,
OTpaXEHHBIX OT IIOBEPXHOCTH; IaBJICHHUE DPAaBHOBECHO OTPAKCHHBIX MOJICKYI1. MareMaThuecKue
MOJIENI  B3aUMOJICUCTBUSI MOJIGKYJ C TIOBEPXHOCTBIO; JUQQy3HOE OTpakeHHE, KOAPDUIHMCHTHI
AKKOMOJIAIIHH.

burner 5

JlaGopatopHble W HaTypHBIE METOABI ONpeneNieHus K03 UIMEeHTOB mepeaadn uMmylibca. Moaenu
(byHKIMK pacTpeeNieHNs OTPaKEHHbBIX MOJICKYII.

buner 6

Omnpenenenne Ko3(p(HUIIMEHTOB CONMPOTHBICHUS M HOABEMHOW CHJIIBI KOCMHMYECKOTO arapara.
Brimykiibie 1 BOTHYThIE OBepXHOCTH. VHTEpdepeHus yacTeid kocMuueckux anmaparoB. CuibHas
ciabast uaTepdepennus. ['uneps3BykoBoe npubimxenne 3ateHeHus. Tounsle pemeHust npu auddy3HoM
OTpaKCHUH.

buner 7

lazoguHaMHYeCKHe TOHSATHA B CBOOOIHOMOJICKYISAPHBIX TeueHUsx. Dddys3us raza depe3 majuoe
oTBepcTHe B BakyyM. Pacxox rasza mpu 3¢dy3un, pacupeneneHie MoToka Macchl MO yIIy UCTEUEHHS.
Cwmbic ipesienbHOro 10 uncity KHyzaceHa rnepexoia BoO BHYyTPEHHUX M BO BHEITHHX 3a1a4ax. [IpumMepsr
HEPaBHOBECHBIX (QYHKIMH pacHpeieNeHuss BO BHEUIHUX M BHYTPEHHHX CBOOOTHOMOJICKYJISPHBIX
3ajaqax.

burer 8

IToTok ’HEpruM Ha HEMEHT MOBEPXHOCTH B THIIEP3BYKOBOM CBOOOIHOMOJIEKYISIPHOM [TOTOKE. DHEPIrus
pexoMmOuHarmu. Temrieparypa IMOBEpXHOCTH CITyTHHUKA Ha COJIHEYHOH M TEHEBOW CTOpOHE 3eMild B
aMabaTuvaeckoM MPUOITMKEHUH.

buner 9

Mornekynbpl, TNOTEHUMAIbl WX  B3aUMOACHCTBUS  (CTENEHHBIE  MOTCHLHUANbBI,  MOTCHIIMAJIBI
Jlennapna-/lonca u bopHa-Maiiepa), 3aBUCUMOCTh CEUEHUSI CTOJIKHOBEHHUSI MOJIEKYJ OT CKOPOCTH HX
OTHOCHUTENBHOTO ABM)KEHUS I CTENIEHHOW MOZIEH MOTEHIMANIa B3aUMOACHCTBHS MOJIEKYII.

burner 10

[TonsiTHE O pa3HBIX AJMHAX CBOOOTHOIO MpoOera MOJIEKYN: 3aBUCUMOCTb OT CHCTEMBI OTCUETa M OT
Tuna Mosekya. [lpumepsl miis AByX MoJeNiell MOJEKYJ: YIPYTHX CQEepHUYecKHX MOJIEKYyl M
MaKCBEJIJIOBCKUX MOJIEKYIL.

Kpurepun onennBanus



Onenka ommuuHo 10 OamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHBIC, DIIyOOKHE 3HAHUS YYEOHOW MPOrpaMMbl JUCIHMIUIMHBI, MPOSBISIOMEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
NPUMEHSATh X Ha IPAKTHKE TPH PEIICHUU KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBHIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCHUILUIMHBI U YMEHHE YBEPEHHO
IPUMEHATH UX Ha MPAKTHUKE MPH PEIICHNU KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.

Onenka ommMyHO 8§ OaysioB - BBICTaBISIETCSl CTYACHTY, IIOKa3aBLUIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xopomio 7 0aioB - BEICTABISIETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPpaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOJy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Ouenka xopoio 6 6ajIoB - BBICTABISAETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh [IOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOpbIe HETOYHOCTH.

Onenka xopomio 5 0ajioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAaHHUs HAa MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.

OreHka yHOBIETBOPUTEIHHO 4 Oayuia - BBICTABISCTCS CTYACHTY, MOKa3zaBIIeMY (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyILIEHUs JIOTHYECKON MOCIe0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIEero oOydeHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka yHIOBICTBOPUTENBHO 3 Oaia - BBICTABISCTCS CTYACHTY, MOKa3aBIIeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynrpoBKax 0a30BbIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

OneHka HeyIOBJIETBOPUTENIBHO 2 Oauia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJIbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JOIyCKaeT TrpyOble OmHOKH B
(OpMyITHpPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOIYYCHHbBIC 3HAHUS TP PEIICHUN
THUIIOBBIX 33/a4.

OueHka HEYIOBIETBOPUTENbHO 1 Oajnm - BBICTABISAETCS CTYIEHTY, KOTOPHI HE 3HAeT OCHOBHOTO
coziepKaHusi yu4eOHOW MPOrpaMMBbl TUCHUILTUHEL, JTOMyCKaeT rpyOeiinire ommoku B (GOPMYIHPOBKAX
0a30BBIX TMOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

Bo Bpems mpoBesieHust 3k3aMeHa 00ydaroliuecss MOTYT TOJb30BaThCsl MPOTPaMMON JMCIUIUIMHEL, a
TAKXE CIPABOYHOM JIUTEPATYPOM, BEIUUCIUTEIbHON TEXHUKOU, KOHCIIEKTaMU JICKLIUM.

DK3aMeH OPpOBOAUTCH IYTEM OpraHu3aliu ClICuaJIbHOIO OImpoca, IpOBOAUMOIO B YCTHOI>'I (bopMe.



