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AHHOTANMA

JluHaMuKa pa3peKeHHBIX ra30B U3Y4aeT SIBJICHUS, UMEIOILHE MECTO IIPU IIPOU3BOJIBHOM OTHOLUEHUM JUIMHBI
npobera (BpeMEHM MEXKAY CTOJKHOBEHHSIMH) MOJIEKYT K XapakTepHOMY pasMmepy (BpEeMEHH) SIBICHHA.
N3y4yaemble sIBICHUS MOTYT ObITH CKOJIb YTOAHO JaJ€KMMU OT PaBHOBECHBIX. MccienoBaHMs TakuX SIBICHUI
TpeOyeT B oOIIeM ciydae ydeTa MOJCKYISIPHOH CTPYKTYphl raza, KHHETHYECKOrO ONWCAHMs, MPUMEHEHUs
ypaBHeHus: bombliMana. B kpyr 3amad QUHAMHKH Pa3peKCHHBIX Ta30B BXOIST, Hampumep, 3agadu o0
O0OTEeKaHWHU JIETATENIbHBIX alIaparoB, ABIXKYIIUXCSA HA OONBIIMX BBICOTAX, O ABM)KEHHH Ta30B B BaKyyMHBIX
anmaparax, yIbTpa3ByKOBBIX KoJeOaHUAX B Ta3e, CTPYKType YAAPHBIX BOJIH, HEPABHOBECHBIX TEUCHUSX H T.JI.
B HacTosimieM Kypce paccMaTpuBaroTCA, IIaBHBIM 00pa3oM, 3a/aud, TpeOyrolue KHHETHYECKOro ONMUCAHUS
JUIA PEIICHUS KOTOPhIX HEMPUMEHUMBI METOIbl Ta30BOM JWHAMHMKH, B YAaCTHOCTH, 3aJa4d BBICOTHOM
a’pOJMHAMUKU. DTH 3a/laud OCHOBAHbI Ha METOJAX pelleHus ypaBHeHus boibimMana. [ pemeHusx Takux
3a1a4y MIMPOKO MpHUMEHsIOTCS MeToabl MonTe-Kapo, npubmimkeHHbIe MOTysMIMpruiecKiue MeTonsl. Llenbio
Kypca sIBJISETCSl U3yuyeHHE NpENCTaBICHUl, IOHATHUM M METONOB HCCIIEAOBaHMS AMHAMUKU Pa3pexeHHOIO
rasa, Mo3BOJISIOMINX ONPEACIATh a3POANHAMUUECKHE XapaKTEPUCTUKH JIETATeIbHBIX alapaToB U UX YacTel B
BEPXHUX CIOSX aTrMoc(epbl, MO3BOJSIOIMMX HCCIEAOBaTh JAPYyTHEe XapaKTEPUCTHKH OOTEKaHUS OSTHX
anmaparosB, a TAK)KE XapaKTEPUCTUKU TE€UCHUH OKOJIO MUKPOYACTHI] U B MUKPOYCTPONUCTBAX.

1. leau u 3apa4u

eap AUCUMNIMHBI
* U3y4YCHHE TMPEACTABICHUNA, MOHSATUA W METOJOB HCCJICAOBAHUS JAUHAMUKHU Pa3pEeKCHHOIO Trasa,
TO3BOJIIONINX OTPEAENATh adpOANHAMHYECKIE XapaKTEPUCTUKH JIETATeNIbHBIX allllapaToB U UX YacTei
B BEPXHHUX CIIOSIX aTMOCQEpbl, TTO3BOJISIONINX MCCIIEA0BATh JIPYyTHE XapaKTEPUCTUKNA OOTEKaHMS ITHX
anmnapaToB, a TAKXKe XapaKTePUCTUKUA TEUCHUN OKOJIO MUKPOYACTHI] U B MUKPOYCTPONCTBAX.

3anauu QUCHUNIHHBI
*  packpbITHE (HU3NYECKOH MPUPOABI U 3aKOHOMEPHOCTEH BOSHUKHOBEHUSI U M3MEHEHHS CHJIOBOTO U
TEIIOBOTO BO3/EHCTBUS aTMoc(dephl Ha anmaparsl U UX 4acTH B YCIIOBHSIX, KOTZIa OTHOIICHHE CPEaHEH
JUIMHBI CBOOOHOTO Tpo0Oera MOJIEKYNl K XapaKTepHOMY pa3Mepy JIeTaTelIbHOIo armapara WiIH ero
YaCTeH SBISICTCS MaJIbIM;
. (dbopmMupoBaHrEe TpeAcTaBIcHUNH 00 OCOOCHHOCTSX CHIJIOBOIO M TEIUIOBOTO BO3JICHCTBHS Ha
KOCMHUYECKHUI ammapar B BEPXHHX CJIOSX aTMOC(epbl, KOrga CpeiHss UIMHa CBOOOmHOro mpobera
MOJIEKYJI MHOTO 0OJIbIIIE XapaKTEPHOT'o pa3Mepa armapara;
* 03HAKOMJICHHE C TapaMeTpaMH IOJ00US U OCHOBHBIMH 3aKOHOMEPHOCTSIMU CHJIOBOTO U TEILIOBOTO
BO3IEHCTBUS aTMocdepsl Ha JieTaTelbHbIC anmaparbl ¥ WX O3JEMEHTHI B IEPEXOAHOM PEXUME
oOrexaHust (MEPEXOJHOM OT PEKMMa CIUIOIIHOIM Cpelbl K CBOOOIHOMOJICKYISIPHOMY PEXHMY), KOT/A
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 JKCIEPHMEHTAIBHBIMU METOJAMU HCCIICIOBAHUS JUHAMHKH
pa3peKeHHOTO Ta3a.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

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

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

OIIK-1.2 Cmocoben 00001maTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICAOBaHUII B 00JacTh
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-1 Bnaneer cucremoit pynnamenransabix |OINK-1.1  3Haer W cnocobeH — HWCMONB30Barh B
Hay4HBIX 3HAHUN B 00JIACTH npoeCcCHOHANBHON  JESTENbHOCTH  (yHAaMEHTaJIbHBIC
(bU3MKO-MaTeMaTHUECKUX HAYK Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.3 [TonnMaeT MeXAUCLIUIIMHAPHBIC CBS3U B O0OJIACTH
MareMaTHK ¥ (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
peleHun 3a1a4 NpoQeccCuOHaNbHON AEATENbHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHambHON
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 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.3 Brnageer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIOIb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOH
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH 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
HOBBIE Hay4YHbIEC PE3YyJIbTaThI

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHUYeCcKue MOAENM Ul OIHUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATH KAU€CTBO pa3paboTaHHOU
MOJENN

[MK-1.1 CnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNNIO 00 aKTyalIbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

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

3HATb.

[J ¢yHaaMeHTaIbHbBIEC IOHATHUS, 3aKOHBI, TEOPUH a3POTHIPOMEXaHUKH;

[J TOpsIKM YMCIIEHHBIX BEJIMYMH, XapaKTEPHbIE JUIsl Pa3IMYHbIX PA3/I€I0B a3pOruIpOMEXaHUKY;

[J CcOBpeMEHHBIE POOIEMBI a3POrHIPOMEXaHUKH;

[J  OCHOBHBIC NOHSTHSA AMHAMUKU PA3PEKEHHBIX I'a30B U 3aKOHOMEPHOCTH CHJIOBOIO U TEIUIOBOIO
BO3/ICUCTBUS BEPXHUX CJIOEB aTMOC(hephl Ha JIeTaTeNIbHBIC anmnaparhl;

[J TeopeTHuYECKUE, pacUETHBIE U IKCIIEPUMEHTAJIbHbIE METObI UCCIIEI0BAHUS TEUEHUH pa3peKeHHOIO

rasa.
YMETB:

[l abcTparupoBaThCs OT HECYIECTBEHHOTO ITPHU MOZICIMPOBAHNY PeabHbIX (GH3HMUECKUX CUTYallN;

[ MOJIb30BaTbCA CBOMMHU 3HAHUSIMU [Jid PCHICHUSA (bYH,I[aMCHTaJ'IBHBIX,

TCXHOJOTUYCCKHX 3aJa4,

OPpUKIIAHBIX H

ACJIaTh IPaBUJIbHBIC BBIBO/AbI U3 COITOCTABJICHUSA PC3YJILTATOB TCOPUU U SKCIICPUMCHTA,
MMPOU3BOAUTDH YHUCJICHHBIC OLICHKU I10 MMOPAAKY BECIIMYUHBI;

BUACTHh B TCXHUYCCKHUX 3aJadax (1)I/I3I/I‘-ICCKOC COZICPIKAHHUEC,

0
U
[] jmenarb Ka4€CTBEHHBIEC BbIBOJBI IIpU NepexoAc K NpCACIbHBIM YCIOBUAM B U3YyHaCMbIX np06neMaX;
U
0

OCBaWBAaTb HOBBIC IPCIMCTHBIC O6J'IaCTI/I, TCOPCTUYCCKUC TMMOAXOABI W ISKCIICPUMCHTAJILHBIC

METOIHUKHU,

O 3¢ (GEKTUBHO HCIONB30BaTh HWH(OPMALMOHHBIE TEXHOJOTMH M KOMIBIOTEPHYIO TEXHHKY [UIS
JOCTHXKEHUS! HEOOXOIMMBIX TEOPETUUYECKUX U MPHUKJIAJHBIX PE3YIbTATOB;

[l mpoBOIWTH OLEHKH BEIMYMUH CHJIOBOTO M TEIUIOBOTO BO3AECHCTBUS Pa3peKEHHOIO ra3a Ha 4acTH
JieTaTeIbHBIX alIapaToB U JpyrHe Teja MPU pa3IUuYHbIX pEeKUMax 0OTeKaHNUs;

[l yMeTp IPOBOAWTH OLICHKM MapaMeTPOB MEUICHHBIX TE€YEHHH PA3pE’KEHHOTO ra3a OKOJIO MAJIbIX
a3p030JIbHBIX YAaCTHUL] U B MUKPOYCTpPOICTBaX.

BJIAJIETD:

[J HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HHOpMAITHH;

0 KyJIBTYpOi TIOCTAHOBKM W MOJCIHPOBAHHS (U3MUSCKUX 3alad, aJTOPUTMAMH OIpPEACICHUS
METOJIOB UCCIIE/IOBAaHMs, a1eKBAaTHBIX BO3HHUKAIOIIMM 3a/1a4aM;

[]  HaBBIKAMU TPAaMOTHOW OOpaOOTKM pE3yIbTaTOB OIBITa M COMOCTABICHUS C TEOPETHYSCKUMHU

JaHHBIMU;

[ HpaKTI/IKOI\/’I HUCCIICAOBAaHUA U PCHICHUA TCOPCTUUCCKUX U TPUKITAIHBIX 3a/1a4,
0 HaBbIKaMH TCEOPCTUYCCKOI'O aHaJM3a pPCaJbHbIX 3ala4d, CBA3AHHBIX CO CBOMCTBAMH TEUCHHUU

PAa3pPCIKECHHOIO rasa.

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 JIBWDKEHUH B BEPXHHUX CIIOSIX aTMOC]EpHI. 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  rasa.
OcHoBHbIE MIPEeACTaBICHUS
7 KMHETHYECKOW TEOPHH T'a30B. YpaBHEHHE 4 4
bonpimana.  dusnueckue  CBOMCTBa
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/I‘IGCKI/Ie XapPAKTCPUCTUKU JICTATCIIbHBIX allllapaTOB MPHU UX ABUKCHHUU B BCPXHUX CJIOAX

armocepsl. ['unep3ByKoBbIe TeUEHHS B TIEPEXOJHOM PEKHIME.

OcHOBHbBIE OCOOEHHOCTH HM3MEHEHHSI CKOPOCTH, HEperpy30K M TEIUIOBOTO MOTOKA K ammapary Ha

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

[lepexomHblii pexKUM 00TEKaHUSI KOCMUYECKUX U a3POKOCMHUYECKHX alllaparoB MPH TMIEP3BYKOBOM
JBW)KEHUH. VIHTErpanbHbI M JIOKAIBHBIM TPUOMKEHHBIE METOABI pacdyeTa a’dpoJAHMHAMHYECKHX
xapakTepucTuk. CymMmapHble (CONpOTHBICHHE, NMOABEMHAs CHa) U JIOKaJbHBIE (pacmpeneieHus
JaBJICHUS, TPEHUS M TEIUIOBOTO IOTOKA) XapaKTEPUCTUKHM NPU OOTEKAaHWM 3aTyIJICHHBIX Tell.

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




OcCOOEHHOCTH 3aBHCUMOCTH COIPOTHBICHHUS TOHKHX Ten oT uucia Kayncena. OcoGeHHOCTH
3aBUCHUMOCTH KO3((duimeHTa MOMeHTa TaHraka oT uucna KHyaceHa (Ha mnpumepe IUIOCKOM
IUIACTUHBI).

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

PaznoxeHus mo masoMy mapameTpy NMpH MaJloM MM OoyiblIoM 3HaueHHH uucia Kuyacena (merton
YenmeHa-DHCKOTa ¥ METOJI TIEPBBIX CTOIKHOBEHUH).

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

3. MeieHHbIE TEUEHHs Pa3pEeKEHHOrO Trasza. TedyeHHs B CBOOOAHO-MOJIEKYISIPHOM, OJIU3KOM K
PaBHOBECHOMY M IIEPEXOTHOM PEXHUMAX.

OoOtekanue Menkux yactull. CONpOTUBICHHUE B PA3JIMYHBIX pekuMax TeueHus. CKOPOCTh OCEIaHusl.
Bpewms u paccrosiHue BRIpaBHUBAHUS CKOPOCTEH YaCTHIIBI M Ta3a.

Tepmodope3 a’po30NbHBIX YACTHII TpPU JBIKECHHH B TEMIIEpaTypHO-HEOTHOPOIHON cpere.
dorodopes. HAuddysunodopes.

TeueHne ra3a B KOPOTKHMX M JUIMHHBIX KaHalax; pacxof] rasa. TepMOMOJCKYJIIpHas pPa3HOCThb
JABJICHUU.

OnHOMEpHBIC TeUCHHMS: TeIIonepeaada MeKIAy MapauieIbHbIMU TUIACTUHAMU, MIOCKHE CJIBUTOBBIC
TedeHusi. TeueHWs] CKBO3b MpOHHIIaeMbie MeMOpaHbl. CKa4yKH TEeMIIEpaTypbl W JaBICHHS OKOJIO
TUIOCKHUX MPOHUIIAEMBIX MEMOpPaH.

Ipenensr npuMenumoctu ypaBHeHuit HaBbe-Ctokca. TedeHus raza Kak CIUIOIIHOW 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.

JlaBieHne W TpeHWe Ha IIACTHHE, PACHOJIOKEHHOW IO YIVIOM aTakd K MOTOKY rasa; JIaBJICHUE H
TPEHHE Ha IUIACTUHE, PACIIOJIOKEHHON II0J HYJECBBIM yIJIoM arakd. [Ipeaensl NpHUMEHMMOCTH
TUIEP3BYKOBOTO HPUONVKEHUS JUIS Tepelladd  UMITYJIBCOB MaJalolIuX MOJIEKYJ JIeMEHTaM
MIOBEPXHOCTH.

B3anmopeiicTBre MOJNIEKyN ra3a ¢ MOBEpXHOCTBIO. BKiian B JaBieHNe W TPEHUE UMITYJIBCA MOJICKYI,
OTPaXCHHBIX OT IIOBEPXHOCTH; JABJICHUE PABHOBECHO OTPAKCHHBIX MOJICKYJ. Maremarnyeckue
MOZICIH B3aMMOJICUCTBHS MOJICKYJl C MOBEPXHOCTHIO; au(Qy3HOE OTpakeHue, KodpduImeHTs
akkoMmonanuu. JlaboparopHble W HATypHbIE METOABI OMpeleneHus KodQOUIMEHTOB Tiepenadn
umITyabca. Mozgenu GyHKIMK pacTpeesiCHHs] OTPaKEHHBIX MOJICKYIL.

Ompenenenre K0d3()(GUIMEHTOB COMPOTUBICHUS W TMOABEMHOW CHIIBI KOCMHUYECKOTO ammaparta.
Beimykiibie 1 BorHyThIe oBepXHOCTH. VIHTephepeHius yacTeil kocMudeckux anmnaparoB. CuiibHas U
cmabass wuHTepepeHuus. [umep3BykoBoe MNPHONIDKCHWE 3aTCHEHHS. TOYHBIC pEIICHHS TpU
TUPPY3HOM OTpaKEHHUH.

l'a3onuHaMUYecKue MOHATUS B CBOOOIHOMOJIEKYIISIPHBIX TCUCHUSX.

Db dy3us raza yepes Majoe oTBepcTHE B BakyyM. Pacxon raza npu agdysuu, pacupeaeneHre moToka
MacChl 1O YTy HCTCYCHUSI.

Cwmbicnt mpenenbHOro mo umciy KHynaceHa mepexosa BO BHYTPEHHMX M BO BHEUIHHX 3a/adax.
[lpumepsl  HepaBHOBECHBIX  (YHKIHMIA  pacupeieieHUs BO  BHEIIHMX M BHYTPEHHHUX
CBOOOTHOMOJIEKYIISIPHBIX 3a/1a4ax.

[ToTok »HEpruM Ha SIIEMEHT IOBEPXHOCTH B THIIEP3BYKOBOM CBOOOIHOMOJICKYJISIPHOM ITOTOKE.
OHeprusi pekoMOuHaIMU. Temreparypa MOBEPXHOCTH CIYTHUKA HAa COJIHEYHOW M TEHEBOW CTOPOHE
3emiu B aquabaTHuECKOM MPUOIHKEHHH.

5. TeueHus B PEKUME ICPBBIX MCKMOJICKYJIAPHBIX CTOJIKHOBCHHIA.

Monekyiapl, TMOTEHIMAIbl WX B3aUMOAEWUCTBUA  (CTEMEHHbIE TMOTEHIHUANbl, IOTEHIIUAJBI
Jlennapn-/lxonca u bopHa-Maiiepa), 3aBUCUMOCTh CEUEHUS CTOJTKHOBEHUS MOJIEKYJ OT CKOPOCTH MX
OTHOCHUTENBHOTO JBMKEHUS I CTENIEHHOM MOJIEH MOTEHIHalIa B3aUMOACHCTBHS MOJIEKYII.



[TonsiTHE O pa3HBIX JIMHAX CBOOOMHOTO MPOOera MOJICKYIN: 3aBUCHMOCTh OT CHCTEMBI OTCUETA U OT
tuna Moiekyd. Ilpumepsl anst 1IByX Mozeneid MOJNEKylT: yOpPYrux chepudeckux MOJEeKyl |
MAaKCBEJJIOBCKUX MOJICKYIL.

CormpoTHBIIEHUE 3aTYIUICHHBIX TNl B PEKUME MEPBBIX MEKMOJICKYIISPHBIX CTOIKHOBEHHI.
CormpoTHBIIeHUE TUIACTHHBI, MapajuIeIbHOM IMOTOKY ras3a, B PEKUME MEPBBIX MEXMOJICKYIIPHBIX
CTOJIKHOBEHHM.

3arpsi3HEeHHE MOBEPXHOCTH KOCMHUYECKHX alaparoB BCIEACTBHE CTOJKHOBEHHH MOJEKYNI APYT 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 Terrionepeaaya (mpoueccsl neperoca), yucio [Ipannris. Tenzop HanpspkeHUA
U BEKTOp MOTOKA Teruia (TIOTOKH UMITYJbCa M SHEPTUH). YPaBHEHHUS, ONUCHIBAIOIINE TEUCHUS cIa00
paspexkeHHoro rasa. YpaBHeHus HaBbe-CTokca kak mepBoe HpUONIKEHHE PEIICHUS YpaBHEHUS
Bbonsimana meromom Yenmena-OHckora. CoorHomieHusi Hpiorona-®dypbe. 3aBHCHUMOCTH TEH30pa
HamNpsOKCHUH W BEKTOpa IOTOKAa Teryla OT TPaJueHTOB CKOPOCTM W TEMIEpaTypbl. beicTpbie u
MeJICHHbIE TedyeHusl. [ unep3ByKoBble CABUIOBBIE TEUEHUS OKOJIO XOJIOAHBIX IIOBEPXHOCTEH.
I'pann4HbIC U BHYTPEHHUE KHYACEHOBBI CJIOM (JIOKaJIbHbIE 3HaYeHUs uncia Knyncena).

I'panuunbie ycnmoBus s ypaBHenuid Hasbe-Crokca (ompenesieHusi, IMOCTaHOBKM 3afad U
pE3yNbTaThl): CKOJIBKEHUE, TEMIIEPATYPHOE CKOJIBKEHHE U TEMIIEpaTypHBbIH CKadoOK; UCIApEeHUe U
KoHJeHcauus, ycnoBue [epua-Kuyncena, muddy3noHHOe CKObKEHHUE.

Vnapuass BosnHa. Ilpodwminm mnapamerpoB B ciiaboil W CHIIBHOM yaapHbIX BoiHax. DOyHKIUH
pacnpeneneHus B TaKUX yAapHbIX BOJHAX. YIapHbIE BOJIHBI U MAKPOCKOIIMYECKHE MOJEIIH.

[lons mapaMeTpoB B THIEP3BYKOBBIX TEUEHHUSX CJab0 pa3peKeHHOTO Ta3a Npu OOTEKaHWHU
cepruecKoro U MWINHAPUIECKOTO 3aTyIUICHUH, KPOMKH CTPEIOBHIHOTO KpPbLia, TOHKON IUIACTHHBI,
PACIIOJIOKEHHOH 1OJ1 HYJIEBBIM YIJIOM aTaKH.

["a30BBIC TOAIUITHUKH.

7. XapakTepUCTUKH PaBHOBECHOTO ra3a. OCHOBHBIC NPEACTABICHHUS KUHETHYECKOW TEOPHUU Ta30B.
VYpaBuenue bonbimMana. duzndeckue cBoiicTBa BepxHel arMochepbl 3eMIIM M KOCMHUYECKON CPEeIbl.

JlaBneHue, MJI0THOCTh, TEMIIEpPATypa, MOJIIPHAs. Macca PaBHOBECHOTO ra3a. YpaBHEHHME COCTOSHMUSL.
CMech 1a30B, MapualibHOE AaBJICHHE, MOJISIPHAs Macca CMECH T'a30B.

VYpoBHU onucaHUs TeUCHUH ra3a (Makpo- 1 MUKPOCKOTIMUECKUH, KOHTHHYAIbHBIA 1 KHHETUYCCKHIA).
@DyHKUMS pacHpeAeieHrss MOJEKyl Mo ckopocTaM. CBS3p MakpomapameTpoB (IUIOTHOCTH Tas3a,
KOHIICHTPAIMH MOJIEKYJI, CKOPOCTH Tra3a, TeMIIepaTypsl) ¢ GyHKIMEH pacrpeaeaeHusl.

PaBHOBecHas (yHKIMS pacrnpenereHHus MOJEKYT Mo ckopocTsMm. Hambonee BeposiTHas U CpeaHss
CKOPOCTH MOJIEKYJI (C BBIBOIOM); CKOPOCTh 3BYKa. [I0TOK umcia MOJIEKyYI Ha 3JIEMEHT OBEPXHOCTH B
PaBHOBECHOM Trase.

JlnameTp MOJIEKYNI U CpelHEe PACCTOSIHHE MEXIY MOJIEKyJaMH. HacToTa CTOJIKHOBEHUS MOJIEKYI,
cpenHss JuIMHa CBOOOAHOrO mpoOera MOJEKyld. Bs3KOCTb M TEIIONMpoBOAHOCTH Bo3xyxa. CBs3b
BSI3KOCTH Ta3a W CpeAHEH IUIMHBI CBOOOTHOIrO mpodera MOJIEKyJd. 3aBHCHMOCTH/HE3aBUCHUMOCTb OT
TEMIIEpaTypbl U INIOTHOCTH rasa.

[TapameTp nomobus - uncino Kuyacena - kak XapakTepUCTHKa Pa3peXEHHOCTH TCUCHUH; €T0 CBS3b C
JPYyTUMH TIapameTpamu mnomobus - umciamu PeliHonbaca m Maxa. [lapamerp mpaeanbHOCTH Tasa.
Knaccudukanus Tedennii B 3aBUCMMOCTH OT 3HaueHus uncia Knyncena (uucna Peiinonbaca).
[TprunHBl HEOOXOAUMOCTH B KHHETUYECKOM OIMCAHWU U KMHETHYEeCKOM ypaBHeHUH. Kunetnueckoe
ypaBHeHHe bomnbimana, ¢u3n4yeckuil cMmbIcil ero wieHoB. I[locTaHOBKM 3amad Aisi ypaBHEHHS
Boneimana. OOmue cpoiicTBa (yHKIMH pacmpesieficHHsi W pelleHuil ypaBHeHHs bonbliMaHa.
H-teopema. UYmcno  Kuyacema u  ypaBHeHme  bompumana.  [lpenenpHple  peXUMBI
(cBOOOTHOMOIIEKYJISIPHBIM W Ta30AWHAMHUYEcKHii). TpaekTopusi MOJEKYydl Kak XapakTepUCTHKa
Qg depeHIanbHOro ypaBHeHUs1 bonbiiMana B cBOOOAHOMOJIEKYIISIpHOM Tipezesnie. MaKkcBeIIoBCKast
GbyHKIMA pacnpenesneHus Kak TOYHOe pelieHne ypaBHeHHs boibliMana.

[lonaTusi craruueckoil W IWHAMHYECKOHW arMocdepbl. 3aBHCUMOCTH IUIOTHOCTH, TEMIIEPATYpHI,
cocTaBa U MOJISIDHOM Macchbl BO3JyXa OT BBICOTHL. 3aBUCHMOCTb IIJIOTHOCTH OT BBICOTHI IIpU
nzorepmuyeckoit armocdepe. [loroku csera u yactuu ot ConHua.

BnusiHue compoTtuBneHus BepxHed arMocdepbl Ha JBHKEHHE CIyTHUKA IO KPYroBOM opowure:
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 KHHETHYECKHE YpaBHCHHA W METOAbI HUX PCLICHUA. MomMeHTHBIE METOJbl. MeTobl
peuIcHud JIMHCAPU30BAHHOTO KUHCTHUYCCKOTO YPAaBHCHUSA bonsumana.

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

Bakyymusie asponunamuyeckue ycraHoBkH (BAY, BAT). Metons! co3nanusi HOTOKOB pa3pesKeHHOTO
ra3a. [Ipunnunel mogenupoBanua. Mozaenu JIA u ux yacteit B BAY.

MeTtonpl co3maHus MOJICKYJIAPHBIX ITYYKOB. MeTtonpl HU3MEPCHUS: JaTYUKH ITOTOKOB MAaCChl, UMITYyJIbCa
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

1. Koran M.H. [lunamuka pa3pexeHHoro rasza. - M.: Hayxka, 1967T. - 440c. (Temsr: 1 - 7)

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)

4. bounapes E.H., Jlybacos B.T., PenkoB FO.A., CBupmesckuii C.b., Cemenunkos H.B.
AbsporuapoauHamuka. - M.: Mamunoctpoenue, 1993r. - 607c. ( Temsl: 2 - 6, 8)

5. KoBrynenko B.M., Kamexo B.®., SIckeBuu 2.11. Aspoaunamuka opOUTANIBbHBIX KOCMHUYECKHX
armaparos. - Kues : HaykoBa mymka, 1984r. - 188c. ( Temsr: 1,2 )

6. Kommapos 0. A., Peoxos H0.A., CeupiueBckuii C.b. DxcniepumeHTanbHble METOIbI B MEXaHHUKE
paspekeHHoro rasza. - M. : MammnocTtpoenue, 19811, - 200c. ( Temsr: 1, 2, 8)

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.

2.Y.Sone. Molecular Gas Dynamics Birkhauser, Boston, 2007.

3. C.Cercignani. Rarefied Gas Dynamics: from basic consepts to actual calculations. Cambridge
University Press. Cambridge, 2000.

4. Sharipov F., Seleznev V. Data on internal rarefied gas flows // J. Phys. Chem. Ref. Data. 1998. V.
27. Ne 3. P.657-706.

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)

CTyneHT, M3ydarolmuii JucuuIuiney "JlnHaMuka pa3pekeHHOro rasa", JOJDKEH C OIHOH CTOPOHBHI,
OBJaJeTh OOLIMM MOHATUHHBIM ammapaToM, a C APYToil CTOPOHBI, JOKEH HAyYUThCS NPUMEHSTH
TEOPETUYCCKUE 3HAHUS Ha MPAKTUKE.

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

VYeneniHoe ocBoeHUE Kypca TpeOyeT HapssKEHHON caMOCTOATENbHOM paboThl cTyneHTa. B mporpamme
Kypca MpUBEIEHO MHHHMAJIbHO HeoOXoauMoe BpeMs [uii paboThl CTyA€HTa Haja TEMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHHUE U KOHCIICKTHPOBAaHNE PEKOMEH/I0BAHHOM JIUTEPATYPHI;

— TpopaboTKy ydeOHOro marepuana (10 KOHCIIEKTaM JIeKIUi, y4eOHOH W HaydHOW JHuTeparype),
MOATOTOBKY OTBETOB HAa BOIPOCH, TNpPENHA3HAYEHHBIX [UII CaMOCTOSTEIBHOTO  H3y4YCHHS,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

— MOJTOTOBKY K AK3aMEHY.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJeHTa OCYIIECTBIsAeTCS B Qopme
WHIUBUIYaJ bHBIX KOHCYIIBTALUH.

BaxxHo noOuThCcA MOHMMaHMS M3y4aeMOTo MaTepHaja, a He MEXaHHYECKOTo ero 3anoMuHaHus. [Ipu
3aTPYIHCHUU HW3Y4YCHHs OTICIBHBIX TEM, BOIPOCOB, CIEMyeT oOpamaTbcs 3a KOHCYJIBTALMSIMU K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: ABHAITMOHHBIEC TEXHOJIOTHN
nepeaoBasi HHKeHepHast LIKOJIa PaJUOIOKALH, PAJUOHABUTALIMN U TPOrPAMMHON
UHXKEHEPUHU
Kadeapa TeOpEeTUIECKON U MPUKIAJHON adpOTrHIPOMEXaHUKH

Kypc: 1

KBaJIMpUKALUS: MarucTp

CemecTp, hopMBI MPOMEKYTOUHOH artectanuu: 1 (oceHHUH) - DK3aMeH

Pa3zpatGoTunk: C.JI Topenos, kana. ¢pus.-Mar. HayK, JOLEHT



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 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBAHUII B 00JacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.1 3HaeT W cHocoOEGH  HCIONbL30BaTh B
Mpo(eCCUOHANBHON  JIEATENBPHOCTH  (PyHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
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 Crniocoben OLICHUBATh aKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel mpodeccrnoHanbHON
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

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

OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
muTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH 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  BbABHrarh THIIOTE3bl, CTPOHUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3paboTaHHON
MOJENN

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
paMKax TemaTHdeckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4HOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

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

3HATb:

0
U
0
U

(bYH,Z[aMeHTaJ'H:HLIe MNOHATHUA, 3aKOHbI, TCOPUU A3POTUAPOMCXAHUKH,
MOPAAKHN YUCJICHHBIX BEJIMYNH, XapaKTCPHBIC JJIS Pa3JIMYHBIX pa3gCcIOB adpOTUAPOMEXaHUKHU,
COBpPCMCHHBIC HpO6J'IeMBI AdPOruApOMECXaHUKHU,

OCHOBHBIC MNOHATHA AUHAMHUKH PA3PCIKCHHBIX I'a30B U 3dKOHOMCPHOCTU CHUJIOBOT'O U TEIIJIOBOT'O

BO3/ICUCTBUS BEPXHUX CJIOEB aTMOC(hephl Ha JIeTaTeNIbHBIC almnaparsl;
[J TeopeTHuYECKUE, pacUETHBIE U 3KCIIEPUMEHTAJIbHbIE METObI MCCIIEI0BAHUS TEUEHUH pa3peKeHHOIO

rasa.
yMeTh:




[J abcTparupoBaThCs OT HECYIIECTBEHHOTO IIPH MOJACIIMPOBAHUH PEaIbHBIX (PU3MUECKUX CUTYALH;
O MOJb30BAaThCSl CBOMMH 3HAHMSMU JJIsl  pelieHus (QyHIaMEHTAIbHBIX, MNPHKIAAHBIX U
TEXHOJIOTMYECKUX 3a/a4;
[J nmenars npaBUIbHBIE BEIBOABI U3 COIIOCTABIICHUS PE3YJIbTaTOB TEOPUU U SKCIIEPUMEHTA;
[J TpOU3BOAMTH YHCICHHBIC OLIEHKU MO MOPSAKY BEJIUYHHBI;
[l nenaTh Ka4eCTBEHHBIE BBIBOBI IPH MEPEXOJI€ K MPEAETbHBIM YCIOBHIM B H3y4aeMbIX IpodieMax;
[J BHAETh B TEXHUYECKUX 3aJa4ax (PU3NUECKOE CONEPKaHHE;
O OCBaMBaTh HOBBIC IPEIMETHBIC O0JACTH, TEOPETHUECKHE TIOIAXOAbl U AKCIICPUMEHTAJIbHBIC
METO/IMKH;
O 3 PEKTUBHO HCMOJIB30BaTh MH(OPMALMOHHBIE TEXHOJOTMH W KOMIIBIOTEPHYIO TEXHHUKY JUIs
JOCTUKEHUSI HEOOXOAUMBIX TEOPETUYECKUX U IPUKIIAIHBIX PE3yIbTaTOB;
[J  NpoBOIUTH OLIEHKHU BEJIUYHUH CHUJIOBOIO YU TEIJIOBOIO BO3JEHCTBUS pa3peKEHHOIO ra3a Ha 4acTu
JIeTaTeNbHBIX aNmaparoB U APYTrHe Tella IPH Pa3INyHbIX peKUMax 00TeKaHMS;
[J  ymMeTb IPOBOAUTH OLIEHKU IapaMETPOB MEIJICHHBIX TEUCHUH Pa3peXEHHOIO ra3a OKOJIO MaJbIX
a’pO30JIBHBIX YaCTHIl U B MUKPOYCTPONCTBAX.

BJa/IeTh:
[J HaBBIKAMH OCBOCHHS 0OJIBIIOTO 00beMa HH(OpMAaIH;
O KYJIBTYpOH TIOCTaHOBKM M MOJAEIMPOBaHMSA (PU3MYECKHX 3aja4, aJrOPUTMaMU OIpeesICHHs
METO/IOB HCCIIeIOBAHUS, a/ICKBATHBIX BO3HUKAIOILIUM 33/1a49aM;
[l HaBBIKAMU TPaMOTHON OOpaOOTKM pEe3ylbTaTOB OIBITA M COMOCTABICHUS C TEOPETHYECKUMHU
JaHHBIMH;
[J mpakTUKOHM MCCIE0OBAaHUA U PEILIEHUs TEOPETUUECKUX U IPUKIIAJHbIX 331a4;
O HABBIKAMH TEOPETHYECKOTO aHajh3a peajbHBIX 3a]ad, CBS3aHHBIX CO CBOWCTBAMHM TEUCHUH
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) CormpoTHBIEHUE IUIACTUHBI, APAJUIEIbHON MOTOKY Ia3a, B PeXHUME IEPBbIX MEKMOJIEKYISIPHBIX
CTOJIKHOBEHMI.

3) 3arps3HeHHE MOBEPXHOCTH KOCMHYECKUX allaparoB BCIEACTBUE CTOIKHOBEHHH MOJEKYN ApPYyT ¢
npyrom. Ceuenue oxoso KA.

4) 3nauyenus uucia Knayncena n kuHetmueckue 3()(eKThl B TEUCHHAX C1a00 Pa3peKeHHOTo rasa:
BHYTpEHHEE TpEHHUE U Terionepeaaya (mporeccsl nepeHoca), uucio Ipanamia. Tensop HanpskeHUi u
BEKTOp IOTOKa Temia (MOTOKH MMIYJIbCA M DHEPruH). YpPaBHEHHS, ONHUCHIBAIOIIME TEUCHHUs clabo
paspexxeHHOro rasza. YpaBHeHus: HaBbe-CTokca Kak mepBoe HpUOMMIKEHHE PELICHUS YpPaBHEHHS
Bonbumana meronmom Yenmena-Onckora. CootHomeHust HproTroHa-®yphe. 3aBUCMMOCTH TeH30pa
HaIpsDKEHUH U BEKTOpa I10TOKA TeIlla OT I'PaJIuEHTOB CKOPOCTH U TEMIIEpPATypBHl.

5) beicTpble U MeIJIEHHBIE TEUEHHs CIabOpa3pexeHHOro raza. [ Mnep3ByKOBBIE CABHIOBBIE TCUCHHS
OKOJIO XOJIOAHBIX IIoBepXHOCTeH. CIBUIOBOE TE€UEHHE KaK IPUMEP BO3MOKHOCTH MaKPOCKOIIMYECKOIO
OTIMCAHMs TEUCHUH ra3a B EPEXOTHOM PEKUME.

6) I'paHnuHbIC 1 BHYTpPEHHHUE KHYACECHOBBI CIIOH (JIOKaJbHBIC 3HaueHus uncia Kuyncena). [ pannunbie
ycnoBusi anst  ypaBHeHuit HaBbe-CTokca (ompeneneHus, TOCTaHOBKM 3aJad M Pe3yJbTarThl):
CKOJIbKEHHE, TEMIIEPAaTYpPHOE CKOJIbKECHHE M TEMIICPaTypHBIM CKauOK; HCIapeHHE U KOHJACHCALWs,
ycioBue ['epria-Kuyncena, nuddysznonHoe ckoabkeHHE.

7) BHyTpeHHHE KHYICEHOBBI CJIOM. YaapHas BojiHa. IIpodunu mapamerpoB B cna®oil U CHIIBHOM
yoapHbeIX BoiHax. DYHKUMU pacupefeieHuss B TaKUX YIApHBIX BOJHAaxX. YIapHble BOJHBI U
MaKPOCKOTINYECKUE MOJIEIIH.

8) [Ilons mapameTpoB B THIEP3BYKOBBIX TEUEHHSX cjIa00 pa3peKCHHOTO Taza NpH OOTEKaHWU
chepryecKoro U UWIMHAPUYECKOTO 3aTyIUICHUH, KPOMKH CTPEJIOBUAHOTO KPbLia, TOHKOM IUIACTHHBI,
PacIoJIOKEHHOH 110]1 HyJIEBBIM YIJIOM aTakH.

9) OcHOBHBIE 0OCOOCHHOCTH M3MEHEHHUSI CKOPOCTH, IEeperpy30K M TEIUIOBOTO IOTOKA K ammapary Ha
TPAEeKTOPUH CITycKa. BiusHIe MoJbeMHOM CHITBI.

10) Tlepexomnblii pexuUM OOTEKaHHS KOCMHYECKHMX M adpPOKOCMHUYECKUX  allaparoB IIpU
TUIEP3BYKOBOM JBM)KGHUHM. VIHTErpanbHbIi M JIOKaJIbHBIM NpUOMIKEHHBIE METOABI pacyera
a’3poJMHAMUYECKUX XapakTepucTuk. CyMMmapHble (CONPOTHUBIIEHUE, MOABEMHAS CHJIA) U JIOKAJIbHBIE
(pacnpeneneHuss AaBICHHS, TPEHUS M TEIUIOBOTO IIOTOKA) XapaKTEPUCTHKH MpH OOTEKaHUH
3aTymieHHBIX Ted. OCHOBHbIE CBOICTBa Mosel TeueHus (IoNel TeMIepaTyphl) B MEPEXOTHOM PEXUME
TEYCHUSI.



11) OcobeHHOCTH 3aBHCUMOCTH CONPOTUBIICHHS TOHKHX TeJ OT 4ncia KHynceHaB pa3peKeHHOM Tase.
OCO0OCHHOCTH 3aBUCHMOCTH KO3 QHUIIMEeHTa MOMEHTa TaHraka OoT uucia KHyiacena (Ha mpumepe
TUTOCKOM TUTACTHHBI).

12) OGtekanne Mmenkux yactul. CONPOTHBIEHHE B pa3IM4YHBIX pekumax TedeHus. CKopocTb
ocenanus. Bpems u paccTosiHue BbIpaBHUBAHHSI CKOPOCTEH YacTHUIIBI U Ta3a.

13) Tepmodope3 a’po307bHBIX YacTHI] MPH JBUKEHWU B TEMIEPaTypHO-HEOJHOPOIHOM Cpee.
dorodopes. HAuddysnodopes.

14) Tedyenue raza B KOPOTKMX M JUIMHHBIX KaHajlaX; pacxo] rasa. TepMOMOJEKy/IspHas pa3HOCTh
JIABJICHUN.

15) OnHOMEpHBIE TeUeHus: TeIIonepeaada MexXay napajuieIbHBIMH IIIACTHHAMHE, TNIOCKUE CIIBUTOBBIC
TeuyeHHs. TeueHHs CKBO3b MNpOHHIAeMble MeMOpaHbl. CKauku TeMIlepaTypbl M JaBIEHHUS OKOJIO
IUIOCKUX MPOHUIIAEMBIX MEMOpaH.

16) Ilpenensr mpumenumocty ypaBHeHUM HaBbe-Crokca. TeueHus raza Kak CIUIOIIHOW Cpeabl, HE
onuceiBaeMble ypaBHeHUsiMH HaBbe-CTokca: MenJieHHblE TEUEHHMSI NPU CHIIBHOM Terulonepeaade.
ITpoueccs! mepeHoca Macchl ¥ TEIUIa K YacTUIIaM KaK UCTOYHHK CHJI B3aUMOJICHCTBUSL.

17) PaznoxeHust Mo MaJioMy TapaMeTpy MpH MajioM Win OonbIIoM 3HaueHuH uncia Knyncena (meton
YenmMeHa-DHCKOTa 1 METOA MEPBBIX CTOIKHOBEHUH).

18) Meron nuHeapu3anuu ypaBHeHHsl boibliMaHa W pellieHHe JMHEHHOTO YpaBHEHHUS. YpaBHEHHE
BbonbiiMaHa 1 TepMOAMHAMHKA HEOOPATHUMBIX ITPOLIECCOB.

19) Meronq mnpsAMOTo CTaTHUCTHYECKOTO MoneiaupoBaHus Monrte-Kapno pemenust ypaBHEHHs
bonpumana.

20) MeTox AuCKpeTHBIX OpAMHAT pelleHus ypaBHeHus: bonbimana.

21) MogenbHbple KMHETHYECKHE yYPAaBHEHHMS M METOIbl MX peHIeHus. MOMEHTHbIE MeTOAbl. MeTomsl
peleHus IMHeapu30BaHHOIO KMHETHYECKOrO ypaBHeHus1 bonbpimana.

22) Bakyymubple aspoanmHamuueckne ycraHoBku (BAY, BAT). Meronbl co3gaHus MOTOKOB
pa3pexxkeHHoro rasa. [Ipunuunsl MonenupoBanus. Moaenu JIA u ux yacteii B BAY.

23) Meroapl cO3MaHUSI MOJEKYJSPHBIX IMY4YKOB. MeETOOpl HM3MEpEHHs: INAaTYUKH IIOTOKOB MAaCCHl,
HUMILYJIbCA ¥ SHEPTUH B MOJICKYJIAPHBIX ITyUKax.

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

25) Pemenue 3amad 1O OINPEAETCHUIO adpPOIMHAMUYECKUX XapaKTEPUCTUK B THUIEP3BYKOBOM
CBOOOZHOMOJICKYIISIPHOM IIOTOKE.

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

27) Pemrenue 3a/lad IO OIPCACIICHHUIO XapaKTCPUCTUK MCEIJICHHBIX TCUCHHI OKOJIO a9pPO030JIbHBIX
4JacCTull U B MUKpOKaHaJliax.

28) Pemenue 3amad 1Mo OMpENENICHHUIO CBOMCTB JaTdyMKOB IMOTOKOB MAacChl, MUMITyJIbCa W 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) OyHKOUs pacrpeiesieHus] MOJeKyl 1o ckopocTsMm. CBsi3b MakpomnapameTpoB (IUIOTHOCTH rasa,
KOHLIEHTPAIlMN MOJIEKYJl, CKOPOCTH rasa, TeMIepaTypbl) ¢ GyHKLIUEH pacnpeaeiaeHusl.

5) PaBHOBecHast (yHKIHS pacrpelesieHns MOJIEKya Mo ckopocTsiM. HambGonee BeposiTHAas M CpemHsis
CKOPOCTH MOJIEKYJI (C BBIBOZIOM); CKOPOCTh 3BYyKa.

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

7) HuameTp MOJNEKyl M CpeAHEe pacCTOSHHE MEXAY MoJyieKylaMd. YacToTa CTOJKHOBEHHUS MOJIEKYIL,
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 momobust - unucno KHyjiceHa - Kak XapakTepUCTHKa pa3pesKEHHOCTH TEUCHHUI; ero CBSI3b
C IpyT'MMH IlapamMeTpamu 1noaoous - unciamu PeitHonbaca u Maxa.

11) Mapamerp uneansHOocTH raza. Knaccudukauusi TeyeHW B 3aBUCUMOCTH OT 3HAUCHUS] 4MCIa
Knyncena (uncna PeitHonbca).



12) IlpuumHBl HEOOXOIMMOCTH B KHHETHYECKOM OIMCAaHMM W KHHETHMYECKOM YPaBHEHUHU.
Kunernueckoe ypapuenue bonbliMaHa, ¢u3uueckuil cMbicn ero wieHoB. [locTaHoBkM 3amad Juis
ypaBHeHus bonbimana.

13) O6ue coiicTBa (pyHKIMH pacipeesieHus 1 peieHnit ypaBHeHust bonpumana. H-teopema. Uncno
Kuyncena u ypaBaenue bonbimana.

14) TlpenenbHbie peskUMBbI (CBOOOTHOMOJICKYISIPHBIN U Ta30AnHAMUYECKUl ). TpaeKTOpHs MOJIEKYJ KaKk
XapakTepuCTHKa AU QepeHINaIbLHOr0 YpaBHeHUs1 boabiiMana B CBOOOAHOMOJIEKYIISIPHOM TIpeere.

15) MaxkcBeoBekast GyHKUUS pacpeesieHHs Kak TOYHOE pelIeHne ypaBHeHus1 bonbimana.

buner 1

[TonsTHa cTatMueckoil M AMHaAMHYecKoW arMocdepbl. 3aBUCUMOCTH IUIOTHOCTH, TEMIIEPATYpHI,
cocTaBa M MOJSIPHOH MAacChl BO3/IyXa OT BBICOTBHI. 3aBHCUMOCTHh IUIOTHOCTH OT BBICOTBI TIPH
nzorepmuueckoit armocdepe. [Toroku ceera u yactuil ot ComHIIa.

buner 2

BrusiHre compoTuBlieHHsI BepxHeW arMocdepbl Ha JBUKEHHE CITyTHUKA IO KpPYroBO# opowure:
M3MEHEHHE BBICOTHI IBKEHHSI U CKOPOCTH 33 OJMH BUTOK. bamucTiuueckuii KoapHUIneHTt.

burer 3

JlaBieHue M TpeHHE Ha MMOBEPXHOCTH Kak Iepeiada el mMIryiabca MoJeKyld. JlaBineHue u TpeHHe Ha
IUTACTHHE, PACIOJIOKEHHOW IO YIJIOM aTakd K IOTOKY ras3a; JaBlIeHHE M TPEHHE Ha IJIaCTHHE,
PAcCIIOIOKEHHOM TMOJ] HYJEBBIM YIIIOM aTakd. [Ipeienbl NpuMEHNMOCTH THIIEP3BYKOBOTO TPHOIVKEHHS
IS TIepeAaqn UMITYJIbCOB HaJat0IUX MOJIEKYJI DJIEMEHTaM IOBEPXHOCTH.

buner 4

B3anmopeiicTBre MOJIEKya ra3a ¢ MOBEpXHOCThIO. Bkilax B JaBieHHe M TpEeHHE MMITYJIbCa MOJIEKYI,
OTpaXEHHBIX OT IIOBEPXHOCTH; [aBJICHHE PABHOBECHO OTPAXEHHBIX MOJIEKYN. MaremaTHdecKkue
MOJIENI  B3aUMOJICUCTBUSI MOJIGKYJ C TIOBEPXHOCTBIO; JU(QYy3HOE OTpakeHUe, KoIDHOUIIUCHTHI
AKKOMOJIAIIHH.

burner 5

JlaGopaTopHble M HaTypHBIE METObI ONpenesieHHs KOdI(PPHUIMEHTOB Mepenadn UMITyibca. Mopenn
(byHKIMK pacTpeeNieHNs OTPaKEHHbBIX MOJICKYII.

buner 6

Omnpenenenne Kod(pHUIMEHTOB COMPOTHBICHHUS M IOABEMHOM CHIJIBI KOCMHYECKOIO ammaparta.
Brinmykiibie ¥ BOTHYTBIE TIOBepXHOCTH. MHTEpdepeHus yacteil kocMuieckux anmapatoB. CHibHaAs U
ciabast uaTepdepennus. ['uneps3pykoBoe npubimxenne 3ateHeHus. Tounsle pemeHus npu auddy3Hom
OTpaKCHUH.

buner 7

lazoguHamMUYecKHe TOHSATHA B CBOOOIHOMOJCKYJSPHBIX TeYCHUSX. O¢Qy3us raza uepe3 Mayoe
oTBepcTHe B BakyyM. Pacxox rasza mpu 3¢dy3un, pacupeneneHie MoToka Macchl MO yIIy UCTEUEHHS.
Cwmbic ipezienbHOTO 0 yncity KayaceHa mepexozia BO BHYTPEHHUX U BO BHEITHUX 3aj1adax. [Ipumepst
HEPaBHOBECHBIX (YHKIMH paclpeneieHus] BO BHEIIHMX M BHYTPEHHHX CBOOOIHOMOJEKYISPHBIX
3ajaqax.

burer 8

IToTok ’HEpruM Ha IEMEHT MOBEPXHOCTH B TUIIEP3BYKOBOM CBOOOTHOMOJICKYJIIPHOM HOTOKE. DHEprus
pexoMmOuHarmu. Temreparypa MOBEpXHOCTH CITyTHMKA Ha COJHEYHOW M TEHEBOH CTOpOHE 3eMiIM B
aMabaTuvaeckoM MPUOITMKEHUH.

buner 9

Mornekynpl, TNOTEHUUAIbl WX  B3aUMOJCHCTBUS  (CTENEHHbIE  NOTCHIMAJblI,  [TOTCHIHAJIBI
Jlennapn-JIxonca u bopra-Maiiepa), 3aBUCUMOCTh CEUYEHUSI CTOIIKHOBEHHS MOJIEKYJT OT CKOPOCTH HUX
OTHOCHUTENBHOTO ABM)KEHUS I CTENIEHHOW MOZIEH MOTEHIMANIa B3aUMOACHCTBHS MOJIEKYII.

burner 10

[TonsiTHEe O pa3HBIX UIMHAX CBOOOAHOTrO Mpolera MOJEKYJ: 3aBUCHMOCTb OT CHCTEMbI OTCUETa M OT
TUna Monekya. llpumepsl [uis OBYX Moneneld MOJEKYNI: yOpYrux Cc(QepuyecKux MOJIEKyl H
MaKCBEJIJIOBCKUX MOJIEKYIL.

Kpurepun onennBanus



Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIC, DIIyOOKHE 3HAHUS YYEeOHOW TWPOrpaMMbl IHCHUILIHHBL, TPOSBIISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
NPUMEHSATh X Ha MPAKTHKE MPU PEIIeHHH KOHKPETHBIX 3aj1a4, CBOOOIHOE U MPAaBUIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.

Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCLHHUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.

Onenka ommyHO 8§ OamioB - BBICTaBJIIETCS CTYICHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHUH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSATHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xoporio 7 0aioB - BBICTABIISETCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymeeT HPUMEHATh IOJy4YCHHbIC 3HAHUS Ha MNPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Ouenka xopoio 6 6ajoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOpbIe HETOYHOCTH.

Onenka Xopomio 5 6ajuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.

OreHka yHIOBIECTBOPUTENBHO 4 Oaiia - BBICTAaBISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieibl yueOHOW MpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOy4eHus, U
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka yHIOBICTBOPUTENBHO 3 0Oajula - BBICTABISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIN,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOrIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW porpaMmbl, HEOOXOAUMBIMHE JUTS TaJIbHEHIIEro o0ydeHus U
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

OneHka HEyJOBJIETBOPUTENBHO 2 Oalia - BBICTABISIETCA CTYACHTY, KOTOPBII HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(OpMyIHPOBKaX OCHOBHBIX IMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TPH PEIICHUN
THUIIOBBIX 33/a4.

OueHka HEYNOBIETBOPUTENbHO | 0aml - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
coziep)KaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKu B (popMyITupoBKax
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Bo Bpems mpoBeneHust dk3aMeHa OOydaroluecs MOTYT IOJb30BAaThCs MPOTPAMMOM JUCIUILTUHBI, a
TAKXE CIPABOYHOM JIUTEPATYPOM, BEIUUCIUTEIbHON TEXHUKOU, KOHCIIEKTaMU JICKLIUM.

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



