degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop HHCTUTYTA-3aMeCTUTEb
aupexktopa ®AKT

M.A. Kynpos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: AnpoanHaMHYECKOe HarpeBaHue
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: ABHANMOHHBIE TEXHOJIOTUU

®dusTex-1Kkosia aBUAMOHHBIX U HU(PPOBBIX TEXHOIOTHIA
kadenpa adpoU3KKH U JIETaTeIbHBIX alllapaTroB

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
ceMuHapsl: 60 gac.
nabopatopusele 3ansaTus: 0 gac.

CamocrostensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3

[Iporpammy coctaBui: A.C. CkypartoB, A-p TeXH. HayK

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl a3po(U3uKy U JieTaredbHbIX anmaparos 04.03.2025



AHHOTANMA

ITpu co3manum rumnep3ByKoBoro jerarenbHoro amnapara (IJIA) nepen pazpaboTunkaMu-TEINIOBUKAMHU CTOSIT
JIBE€ OCHOBHBIE 33Ja4M: OIPEACIIUTh TEIUIOBbIC HArPy3KU K MMOBEPXHOCTH amiapara v mogo0parb ajeKBaTHYIO
UM M 3aJ]a4aM arnmapara TeryoBylo 3amuTy. Kype naekunii naér nmpeacraieHue o0 3TUX 3a7a4ax U OMUCHIBAET
MyTH W METONbl MX pemieHus. KpaTko u3naratoTcsi OCHOBHBIC IIOJIOKEHHS Teopuu moxodusi, naéres
OIIpeJIeJIEHUE TUIEep3ByKa. 3HAUUTEIIbHOE BHUMAaHUE YAEISETCS MH)KEHEPHBIM METOlaM pacuéra TEeIUIOBOIO
MOTOKa K TeinaM mnpocTtoil ¢opmbl. Jlaércs mpencTaBlieHHE O MEXaHHM3Max JIAMUHAPHO-TYpPOYIEHTHOTrO
mepexosna, €ro HWCTOYHMKAaX M Ba)KHOCTH yuéTa mepexola B 3ajadax TerooOMeHa. OmnuchIBaroTcs
a’pOJMHAMUYECKUE YCTAHOBKU M UX MPUHLHUIIBI PaOOTHI U1 IPOBEICHUS TEIUIOBBIX HCIIBITAHUHN PH CBEPX- U
THIEP3BYKOBBIX CKOpPOCTSX. B 3aBepiienne naércs 0630p METOIOB TEIUIOBOW 3alIuThl ToBepxHocTel [JIA, a
TaKKe NPUBOAATCS HPHUMEPHl TEIUIOBBIX HCCIENOBAaHMWI, BBINOIHEHHBIX IS JJEMEHTOB TEIIO3AILUTHI B
asponarHaMuieckux Tpybax LIATU.

1. lean u 3apa4n

Henp AucoMnInHBI
. 3HaKOMCTBO CTYIEHTOB C OCHOBAMHU ad’pOJMHAMMUYECKOIO HAarpeBaHUs U TEIUIO3AIUTHI
TUIIEP3BYKOBBIX JieTarenbHbIX anmaparoB (IJIA), mucuumianHbl, JeXamlell Ha CTBIKE TMIIEP3BYKOBOM
a’pOIMHAMUKY M MaTE€PUAJIOBEICHUS, a TAK)KE CMEKHBIX JUCLUIUINH, 00€CIICUNBAIOLINX ITOJTHOLICHHOE
Hay4yHOE COIPOBOXKIEHUE OKCIEPHUMEHTAIBHOTO M  TEOPETHUYECKOTO  OINpEAENCHUs Harpesa
KOHCTpYKIMH coBpemMeHHoro [JIA, pa3paOOTKHu HOBBIX METOJIOB CHIDKEHHSI TEMIIEPaTypBhl,
MIPOEKTUPOBAHUS M UCIBITAHWHA TEIUIO3alIUTHBIX KOHCTPYKIMH. Kypc cOomep HUT Kak TEOpETHUYECKHE
OCHOBBl a3pPOTEPMOAMHAMHUKH, TaK M CBEICHMS O METOIaX M CpelCTBaX HKCIEPUMEHTAIbHBIX
HCCIETOBaHMIM.

33]13‘[1/[ JAUCHUIIINHBI

* (opmupoBaHre 0a30BBIX 3HAHUI B 00JACTH TMIIEP3BYKOBOM a3pOTEPMOTUHAMUKH U MOTPAHUIHOTO
1051,

. (hopMHpOBaHHE OCHOBHBIX METOJOB TEOPETHYECKOTO, YHUCIEHHOTO M JKCIIEPUMEHTAIBHOTO
HCCJICIOBAHHII;

*  (opMupoBaHHe MOIXOA0B K BBIIOJIHEHUIO MCCIIENOBAHUI CTYIEHTaMH B OOJACTH THUIEP3BYKOBOM
a’pOTEPMOJMHAMUKH B PaMKaX BBIITYCKHBIX Pa0OT Ha CTENEHb MarucTpa.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kon 1 HanmeHnoBaHne KOMITETEHITUN WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH
YK-1 Cnocoben ocymectBnsaTh kputuueckuid  |YK-1.2  OcymiecTBisier MOWCK  BapUaHTOB  PEUICHUS
aHaJn3 NpOOJIEeMHBIX CUTyalluii HA OCHOBE MOCTAaBJICHHOH  TpOOJIEMHONW  CUTyalldd Ha  OCHOBE
CHUCTEMHOTO TIO/IX0/1a, BBIpadaThIBaTh JOCTYIHBIX UICTOYHUKOB HH(pOpMaIu
CTpaTeruro AeucTBui
OIIK-4 CriocoOeH ycItentHo peain30BbIBaTh OIIK-4.2 CrmocobeH TnpUMEHATH 3HAHHS B 00JacTH
pelIeHne MOCTaBICHHON 3a]]auu, IPOBECTH (U3KMKO-MaTeMaTHYECKUX HAYK JUIS PEIICHUS TIOCTABICHHOM
aHaJIHU3 pe3ylibTara U MPEJICTABUTh BEIBOJIBI, 3amaun, (HOPMYIUPOBAHUS BBHIBOIIOB M OIICHKU MOTYYEHHBIX
MPUMEHSISl 3HAHVSI ¥ HABBIKH B 00JIACTH pe3yabTaToB

(U3MKO-MaTeMaTHIECKUX HayK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX

TEXHOJIOTUI
[MK-3 Cnocoben mpodeccuonanpao padorars ¢ |[1K-3.2 Criocoben MIPOBOJTUTH IKCTICPUMEHT
MCCIIEIOBATEIbCKUM H UCTIBITATEIIbHBIM (MOIETMpOBaHNE) C HMCHOIB30BAHUEM HCCIIECIOBATEIBCKOTO

obopynoBanueM (MpruOOpaMH U yCTaHOBKaMH, |000pynoBaHus (TAKETOB MPUKIATHBIX IPOTPaAMM)
CTIeATN3UPOBAaHHBIMH TTAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI
3HAThb!



YMETB:

(dyHIaMEeHTaIbHBIC TIOHATHUS, 3aKOHBI, TEOPHH KITACCHYECKON U COBPEMEHHON (DH3HKH;

HOPSAKY YUCICHHBIX BEINYUH, XapaKTePHbIC JJIs PA3IMYHBIX Pa3/IesioB GH3HKY;

COBpEMEHHBIE IPOOJIeMbI (PU3HKH, MATEMATHKH;

- COBpEMEHHOE TIOJIOKEHUH Jell B TpobieMe WACHTUGUKAIMH (DU3HYECKUX MEXaHU3MOB
a’pOIMHAMUYECKOTO HarpeBaHMs;

- Pa3sHOBHMIHOCTH COBPEMEHHBIX CIIOCOOOB IKCHEPHMEHTAILHOTO UCCIIE0BAHHs a3POIMHAMUYIECKOTO
HarpeBaHMs U TEIUIO3aIUTHI M (PU3NYECKUE IPHHIUIIBI, Ha KOTOPBIX OHH OCHOBAHHBI.

- abcTparupoBaThCs OT HECYIIECTBEHHOTO MTPH MOJCIMPOBAHUH PEANIbHBIX (PU3NUECKUX CUTYAIH;

- TIOJIB30BAaThCS CBOMMH 3HAaHMSAMH AN pelleHus (yHIaMEHTAIbHBIX W NPUKIAJHBIX 3a7a4 U
TEXHOJIOTMYECKUX 33/a4;

- Jlearhb IpaBUIIbHbIE BHIBOABI U3 COIIOCTABICHUS PE3YJIbTaTOB TEOPUU U IKCIIEPUMEHTA;

- TPOU3BOAUTH YHCIIECHHBIE OLIEHKH 110 TOPSAAKY BETUINHBL;

- JleniaTh KadyeCTBEHHbIE BBIBO/BI MPH MEPEX0/Ie K MPeaeIbHBIM YCIOBUSAM B H3y4aeMbIX Ipoliemax;

- BHUJETh B TEXHMYECKUX 3aJa4ax (PU3NIECKOE COepKaHMHCE;

- OCBaMBaTh HOBBIE IpEIMETHbIC O00JACTH, TEOPETHYECKHE IOJAXOAbl M 3KCHEPHUMEHTAJIbHbBIC
METOJUKH;

- BBIBOAUTH OCHOBHBIC YpPaBHEHHs a’POAKyCTHKH U MOHMMAaTh MX (PU3NYECKUH CMBICT OCHOBHBIX
YpaBHEHM TMIIEP3BYKOBOM a9pOAMHAMUKH U TETIIONPOBOJHOCTH;

- MOJIb30BATHCS almapaToM WH)KEHEPHOW OIeHKU YpoBHs HarpeBa [JIA, Bkimiouas obGnactu
uHTep(EepEeHIUN, 3HAaTb OCHOBHBIC IIOJIOKCHHS TEOPUH JIAMHHAPHO-TYpOYJICHTHOTO Iepexona
[IOTPAHUYHOTO CJI0S;

- 3¢ (GEeKTUBHO HUCMOIB30BaTh WH(POPMALMOHHBIE TEXHOJOTMH W KOMIBIOTEPHYIO TEXHHUKY IS
TOCTHKEHUS! HEOOXOIMMBIX TEOPETUIECKHUX U MPHUKIIAJHBIX PE3yIbTaTOB.

BJIAJIETh:

HaBbIKAMH OCBOEHUS 00JBIIOT0 00beMa HHPOPMAaLIUY;

HaBBIKAMU CaAMOCTOSATENILHOM paboTsl B 1aboparopun u VHTEpHETE;

KYJBTYpOI TOCTAHOBKU M MOJEJIMPOBAHUS (PU3HUECKUX 3a1a4;

- HaBBIKAMH T'PaMOTHOW OOpaOOTKM pE3y/lbTaTOB OMbITA U COMOCTABICHUS C TEOPETUYECKUMHU
JaHHBIMH;

- IPaKTUKOHM MCCIENOBAHUA U PEILIEHUS TEOPETUUECKUX U IIPUKIIAJHBIX 3a/a4;

- HaBBIKAMH TEOPETHUYECKOTO aHAIN3a PEANIBHBIX 3a/1a4 a3POTEPMOINHAMUKH.

4. Conep:xanue TUCUMILTUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpynoeMKOCTb 110 BUAM Y4eOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
BBenenue. [Ipobmema
| a’pOJMHAMUYECKOTO  HarpeBaHus U 5 5
TEILIO3AIUTHI. I'JTIA Ppa3IUYHOTO
Ha3HaueHUs
Omnpenenstoniue napaMeTpsl
) TUIIEP3BYKOBBIX TEUCHUH peajbHOro rasa. 5 5
OnemeHTapHas Teopus
a3pOJMHAMUYECKOTO MOJ00MS
3 Knaccudukanuss pexxumoB oOTekaHUs 5
IIA
HepaBHOBecHblE  (PU3MKO-XUMHUYECKHUE
4 MPOIIECCHI, MPOUCXOIALLNE B 5 5
BBICOKOTEMIIEPATypHOM Ta3e.




Hexoropsie METOJIBI pacuera
KOHBEKTHBHBIX TEIUIOBBIX TIOTOKOB K
KaHOHMYECKUM TenaM (cdepa, MUIUHAD,
TOpell, KOHYC, TJIaCTHHA)

JlamuHapHO-TYpOYJICHTHBIH TEpexon B

6 MOTPAaHUYHOM CJIO€ Ha MOBEPXHOCTH 5
A

7 Tertoobmen B 0coObIx obmactax [TIA 10 10
Hcnons3oBanue a’pOINHAMUYECKUX

8 py0 (AAT) nmna  wcciemoBaHus 10 10
a’ponrHaMuyeckoro HarpeBanus [JIA

9 MeTtoap! TermioBou 3ammTe [ JIA 10 10

Hroro yacos 60 45

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)

1. Beenenue. lIpobnema a’ponmvHaMUYECKOro HarpeBaHusl W Teruio3amuThl. [JIA pazmuuHOTO
Ha3HAYECHUS

[Ipobnema a’ponMHaAMHUYECKOTO HarpeBaHuss W Temo3amuTsl. [JIA paznuuHOro HazHaueHHS.
[Ipumepsr aspogmHamuueckoro HarpeBanus [JIA Ha mpumepax wuccienoBanuit B Poccum u 3a
pyOekoM.

2. Omnpenensonire mapamMeTpbl TUIEP3BYKOBBIX TEYCHUI pEaslbHOTO Ta3a. DJIEMEHTapHas TEOPHs
A’POJIMHAMUYECKOTO OO0

Onpezpenstomuye napaMeTpbl THIEP3BYKOBBIX TEUEHUH peajbHOro Trasza. DJeMEHTapHas TeopHs
a’pOIMHAMUYECKOTO 1M0J00MsA. Poimb 4aCcTHYHOrO MOIENMPOBAHUS B adPOJMHAMHUYECKHX TPyOax.
Tpaexropun xapakrepubix BuaoB [JIA. Crangapraas armocgepa

3. Knaccudukanus pexxumon ootekanus [JIA

Knaccuduranuss pexxumoB obtexanust [JIA. Bsi3kuit  ymapsblii  cioif. Pexxum  BHXpeBOro
B3auMozeiicTBus. PexxuMm norpannyHoro cios. Ilomiomenne sHTponuitHOTO ciosi. Bszko-HeBsI3koe
B3aUMOJCHCTBHE.

4. HepaBHOBECHBIE (PM3UKO-XMMHUUECKUE MTPOIIECCHI, POUCXOAIINE B BEICOKOTEMIIEPATYPHOM Trase.

HepaBHOBeCHBIE (PU3MKO-XMMUYECKUE MPOLECCHI, MPOUCXOASIINE B BEICOKOTEMIIEPATYPHOM ras3e U
UX BJIMSHHE HA adPOJAMHAMUKY U TEIFIOOOMEH. 3aMOPOXKEHHOE U PAaBHOBECHOE TEUCHHE 3a YIapHOM
BoJIHOW. buHapHOe nogobue.

5. Hekotopele MeTonbl pacueTa KOHBEKTUBHBIX TEIUIOBBIX TIOTOKOB K KAHOHMYECKUM TesiaM (cdepa,
UWINHJP, TOpell, KOHYC, IMIaCTHHA)

Hexortopsie MeTonpl pacdeTa KOHBEKTHBHBIX TEIUIOBBIX ITOTOKOB K KaHOHHMYECKMM Tenam (cdepa,
LWIMHAP, TOpell, KOHYC, IacTuHa). PanuanuoHHO-paBHOBeCHas Temieparypa. DopMysbl JUis
pacyeToB JIAMUHAPHOTO M TypOyJICeHTHOTO TeIJI000MeHa Ha TIACTHHE U KOHYCE.

6. JlamuHapHO-TYpOYIICHTHBIN ITEPEX0]] B IIOTPaHUYHOM CJIoe Ha oBepxHocTy [JIA



JlamuHapHO-TYpOYNEHTHBIM TIepexoA B MOTpaHMYHOM cioe Ha moBepxHoctH [JIA. Kpurtepuu
nepexona. Ponb HeperynsipHoCcTel TOBEPXHOCTH B TYpOYIU3aLMH TOTPAHUIHOTO CIOSI.

Cemecrtp: 2 (Becennuit)
7. TermmooOMeH B 0co0bIX oOnacTsax IJTIA

TermooOmen B ocodObix oOmactsix [JIA: orpeiBHBIE oOnacTH, 001acTH MHTEPPEPEHIHMH CKAYKOB
YIUIOTHEHUS] C TOTPAaHMYHBIM CJIOEM, TEIUIOOOMEH B OONaCTAX HEPeryIsipHOCTeH IOBEpXHOCTH
(ycTymbl, KaBEepHBI, 3a30pbl) U T. [. Ha NPUMEPE HCCICAOBAHUH MEPCHEKTUBHBIX MHOTOOJOYHBIX
KOMITOHOBOK paKeT-HOCHUTelNeH. MeTozbl pacueTa TeMIepaTypsl U JaBJICHHUS.

8. Ucnonb3oBanue aspogunamudeckux T1pyo (AJT) mias wccnemoBaHus a’dpojaHHAMHUYECKOTO
HarpeBanus [JIA

Ucnonb3oBanue aspoaumHamuueckux Tpyo (AAT) nmns wuccnenoBaHus —adpoIMHAMHUYECKOTO
narpeBanus [JIA. Tunst AJIT. [IpuanMner MogenupoBaHus. MeTobl UCCIIEOBAaHHS TETIOOOMEHA!
HenpepbIBHbIE (TEPMOMHIUKATOPHI, JTIOMUHOMOPBI), TUCKpEeTHBIE (Haryuku). IlepeHoc pesynasraToB
HU3MEPEHUs Ha yCJIOBHSI HATYPHOIO I0JIETa.

9. Metozp! TeIuIoBoH 3amuThl [JTA

Crioco6sl TerutoBoii 3amuThl [JIA: momiomenue Temmia, u3nydeHue, aOuanus, akTUBHBIE CIIOCOOBI.
I'paHMIBl IPUMEHEHUs PA3IMYHBIX CIIOCOOOB TEIUIO3aIUThl. MeToipl pacyeTa HEKOTOPBIX BHIOB
TEIJIO3aIIHTEHI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

yueOHas ayIuTOpHsl, OCHAIEHHAs! MYJIbTUMEIHAIPOCKTOPOM U SKPAHOM.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI
OcHoBHas 1uTeparypa

1. OcHOBBI TeIUIOTIEpEIaul B aBHAIIMOHHOM U paKeTHO-KOCMU4ecKo# TexHuke [Tekcr] : yuel. mocodue
s By3oB / oz ped. B. K. Komkuna .— M. : Mamunoctpoenue, 1975 .— 623 c.

2. AcuMIITOTHYECKast TSOPHUS CBEPX3BYKOBBIX TeUeHM Bsi3koro ra3a [Texct]/B. f. Heitnann [u np.],
-M., ®uszmarnurt, 2004

JomnonHurensHas aureparypa

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

Hndopmaunonnsie pecypesl: JKypHaisl o Mexanuke kuakoctu u raza (MXKL, IIMT®, Yuensie
3amucku [IATH, ATAA Journal, Tpynsl koHpepennmiit AIAA, UKMAP u np.).

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

MyJIBTI/IMe)_II/II\/’IHLIe TCXHOJIOTUH, BKIIIOYad ACMOHCTpPAUIO npeseHTauHﬁ.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)



CTyIeHT, M3y4arolmui AUCHHUIUIMHY "ASpOoIMHAMUYECKoe HarpeBaHue'", JOJDKEH C OJHOW CTOPOHBI,
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.

VYenenrHoe 0cBoeHHE Kypca TpeOyeT HaNpsbKEHHOW caMOCTOSTEIbHOM paboThl cTyeHTa. B mporpamme
Kypca NpUBEICHO MUHHMAJIbHO HeoOXoanmoe Bpemst s paldoThl CTyIeHTa Haj TEeMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHHUE U KOHCIIEKTHPOBAaHNE PEKOMEH/I0BAHHOM JINTEPATYPHI;

— TpopaboTKy ydeOHOro Marepuaina (IO KOHCIIEKTaM JICKIWiH, y4eOHOH M Hay4yHOW JmTeparype),
MOATOTOBKY OTBETOB HAa BONPOCHI, IPEIHA3HAUYEHHBIX IS CAaMOCTOSTEIBHOTO — M3YYCHWUS,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

— MOJTOTOBKY K MU GEPEHIIMPOBAHHOMY 3a4ETy H dK3aMEHY.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSTENBHOW paboTOM CTyJAeHTa ocymiecTBisieTcss B (opme
WHJIMBUYaJIbHBIX KOHCYIIBTALIUH.

BaxHo 100UTHCA NMOHMMAHMS M3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [Ipu
3aTPYIHCHUU W3Y4YCHUS OTICIBHBIX TEM, BOIPOCOB, CIEAYeT OOpaIarbesi 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

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (BeceHHMH) - DK3aMeH

Pa3zpaGoTunk: A.C. Ckyparos, A-p TeXH. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Cnocoben ocymectBnsaTh kputuueckud  |YK-1.2  OcymiecTBisier MOWCK — BapuUaHTOB  PEUICHUS
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE MOCTAaBJICHHOH  TpOOJIEMHONW  CUTyallud Ha  OCHOBE
CHUCTEMHOTO TI0IX0/1a, BBIpadaThIBaTh JOCTYITHBIX UICTOYHUKOB HH(pOpMaIu

CTpaTeruro AecTBUi

OIIK-4 CriocoOeH ycItentHo peanin30BbIBaTh OIIK-4.2 CroocobeH TnpUMEHATH 3HAHHS B 00JacTH

pelIeHne MOoCTaBIeHHON 3a]]auu, IIPOBECTH
aHaJIu3 Pe3yNbTaTa U MPEeACTaBUTh BHIBOAbI,
MIPUMEHSISl 3HAHVSI ¥ HABBIKH B O0JIACTH
(hM3UKO-MaTeMaTHYEeCKUX HAYK H
WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH

(bHU3UKO-MaTEMaTHYECKUX HAyK JUIS PEeIIeHUs IOCTaBICHHOM
3agaud, (opMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yNbTaToB

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
o0opynoBanueM (MprubOpamMH U yCTaHOBKAMH,
CTIeATN3NPOBAHHBIMH TAKETaMH PUKIIAIHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (MTAKETOB MPHUKIIAIHBIX IPOTPAMM)

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare n3yueHus AUCHMIUIMHBI « ADPOANHAMUYECKOE HarpeBaHHe) 00y4darOIIUICs JOJIKEH:

3HATb:

- Q)YHHHMCHTaHBHBIC IMMOHATHS, 3aKOHBI, TCOPUUN KJIaCCUYCCKOH 1 COBpeMeHHOﬁ (1)I/I3I/IKI/I;

HOPSIKU YUCIICHHBIX BEIUYHH, XapaKTEePHBIE IS Pa3IUUHBIX Pa3esoB GU3NKHY;
COBpEMEHHbIE TPOOIeMBbl GU3NKU, MATEMATHKY;

- COBpEMEHHOE TIOJIOKEHUH Jell B TpobieMe UWACHTUGUKAIMH (DU3HUECKUX MEXaHU3MOB

AOPOANMHAMHUYCCKOTIO HArpCBaHUs

- PasSHOBHUAHOCTH COBPEMCHHBIX CII0c000B SKCIICPUMEHTAJIBHOI'O UCCIIEAOBAHNA a3pOJUHAMUYICCKOTO
HarpCBaHus U TCILJIO3allUThI U (1)I/I3I/ILICCKI/IC OPUHOUIIBI, HA KOTOPBIX OHU OCHOBAHBLIL.

yMeTh:

- a6CTpaFI/IpOBaTLC$I OT HCCYHICCTBCHHOTO IpXU MOACIIMPOBAHUUN PCAJIbHBIX (bHBH‘IeCKI/IX CI/ITyaLII/II\/’I;
- IMOJIb30BaTbCA CBOUMH 3HAHUAMU [JId PCIICHUA q)YHIlaMeHTaJII)HI)IX U NPUKIAAHBIX 3aJa4 U

TCXHOJIOTHYCCKHUX 3a1a4,

- J€JIaTh IIPaBUJIbHBIC BbIBOJAbLI N3 COIMMOCTABJICHUS PE3YJIbTATOB TCOPUHN U SKCIICPUMCEHTA,

- HPOU3BOAUTDH YUCIICHHBIC OLICHKHU I10 TOPAAKY BCIINYUHBI;

- Je€JIaTb Ka4YC€CTBCHHBLIC BBIBObI IIPH IMEPEXO0AC K NPCACIIbHBIM YCIOBUAM B U3Yy4aCMbIX HpO6JICMaX;

- BHJICTH B TCXHHYCCKHUX 3aJa4ax (I)I/I3I/I‘leCKO€ COACPIKAHUC,

- OCBaMBaTb HOBBIC IPCAMCTHBIC O6JIaCTI/I, TCOPCTUUCCKUC TMOAXOAbI M ISKCICPHUMCEHTAJIbHBIC

MCTOAMKH,

- BBIBOAUTH OCHOBHBIC YpPaBHEHHs a’pOAKyCTHUKH U MOHMMAaTh MX (PU3NYECKUH CMBICT OCHOBHBIX
YpaBHEHM TMIIEP3BYKOBOM a9pOAMHAMUKH U TETIIONPOBOJHOCTH;
- MOJIb30BATHCS almapaToM WH)KEHEPHOW OIeHKH YpoBHs HarpeBa [JIA, Bkimiouass obnactu

uHTepepeHLnH,
MOTPAaHUYHOTO CIIOS;

3HAaTb OCHOBHBIC TIIOJIOKCHUA TCOpPUU J'IaMI/IHapHO—Typ6YJ'IeHTHOFO nepexoaa

- 3(1)(1)CKTI/IBHO HCIIOJb30BaThb I/IH(l)OpMaI_II/IOHHLIe TCXHOJIOTMKM W KOMIBIOTCPHYIO TCXHUKY IJIA
JOCTHIKCHUA HeO6XOI[I/IMBIX TCOPCTUUCCKUX U MPHUKIIAAHBIX PE3YJILTATOB.

BJIAA€Th:

- HaBBIKAMH OCBOCHHMS OOJIBIIOr0 00bheMa I/IH(l)OpMaL[I/II/I;

HaBBIKAMU CAMOCTOATENILHOM paboTsl B 1aboparopun u VHTEpHETE;
KYJBTYpOI TOCTAHOBKU M MOJEJIMPOBAHUS (PU3HUECKUX 3a/1a4;

- HaBBIKAMU T'PaMOTHOM 0OpaOOTKH pE3ylbTaTOB OMbITA U COMOCTABICHUS C TEOPETUYECKUMHU

JaHHBIMH

- HpaKTHKOﬁ HCCJICAOBAHUSA U PCIICHUA TCOPECTUICCKUX U IPHUKIIAAHBIX 3a4a4;
- HaBbIKaMU TCOPCTUUCCKOI'O aHalin3a pCaJIbHbIX 3a1a4 a3pOTCPMOJINHAMUKH.




3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 3a/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

Texyluil KOHTPOJIb 3aKJIFOYAETCSl B yUeTe MOCEIICHHs CTYAEHTaMH CEMUHApPOB, a TAKXKE B ydeTe TeX
WIM UHBIX BUJOB AKTUBHOCTU CTYACHTOB HA CEMHUHApPAaX: BBHIIIOJIHEHUS JOMALIHUX 3aJaHUl, peLCHUs
3a1a4 Ha ceMUHape, 00CyKIeHNs BO3HUKAIOIIMX BOIIPOCOB M0 TEKyLIEMy MaTepuainy u T.1. JlaHHble mo
TEKyIIeMy KOHTPOJIIO YYUTBIBAIOTCS KaK MIPU BBICTABICHUHU OLEHOK MO AU (PEpeHINPOBAHHOMY 3a4eTy
B OCEHHEM CEMECTPE, TaK U IPH BBICTABICHUU UTOTOBOM OLIEHKH I10 9K3aMEHY B BECEHHEM CEMECTE.
IIpu BbICTaBIEHUH UTOTOBOM OLIEHKU IIEPBOCTEIICHHOE 3HAYEHHUE IIPUIAETCS OTBETY Ha SK3aMEHeE.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

[IpumepHbie Bompoch! K qudGepeHITMPOBAHHOMY 3a4eTy:
1. TlorpaHuuHbIiA CIOH HA TIACTHHE

2. Chepa R=0.5 m merur na BbicorTe H=50 kM c uuciom M=10. Omnpenenutb paBHOBECHYIO
TEMIEpaTypy B KPUTHYECKOM TOuke cepsl u B TOuKe, oTcTosmed or Hee Ha yrom =450. Cuutarh
=0.8 n hw/hs1. =0.10310-2 xr/m3, T=271K

3. KoadpunmenTs! TpeHus u TerooTau. PaBHOBeCHas Temmeparypa

4. Ha miacTuHy, Ha KOTOpPOM CYIIECTBYET JIaMUHApHBI NOTPaHWYHBIN CIIOM, MaxaeT CKadoK
VIUIOTHEHUSI, CO3JAIoIIMK Tepemnaja jaaBieHus Pmax/P=5. PaBHoBecHas Temmeparypa B obmactu
unTepdepeHuun coctapisier npu 3ToM Tw=1700K. BHe3anHo morpaHuyHbIA IO Ha IUIACTUHE MO
KaKUM-TO TPUYMHAM CTAaHOBUTCA TypOyneHTHbIM. Ompenenuts Tw B 30HE HHTEppEpeHLUH IpU
YCIJIOBHH, YTO TEIUIOBOW MOTOK 0e3 cKadyka B TypOyJI€HTHOM IOrpaHUYHOM CJIO€ B 2 pa3a OoJiblie, 4eM B
JJAaMUHApHOM IIOI'PaHUYHOM CJIO€

5. IlpuGnmxeHHsle GOpPMYIIBI Ul pacyeTa TEIIOBOTO MOTOKA B KPUTUIECKON TOUKE

6. [nactuna netut B armocdepe Ha BeicoTe H=20 kM ¢ unciom M=5. Omnpenenuts KoopAauHaTy Xt
Hayana JIAMHUHAPHO-TYpOYJEHTHOIO Iepexoia IOTPAaHUYHOIO CJIOS NPU  YCIOBHH, YTO HYHCIO
Pefinonbca navana nepexona Re,t=6106. Cunrats =0.10310-2 xkr/m3, =0.14210-4 Ilac,

T=217K

7. IapameTpsl 000U, ONPEENAIONINEe CUIOBOC M TEIUIOBOE BO3ACHUCTBUE MMOTOKA Ha OOTEKaeMoe
TENo

8. Onpenenutb 3¢HEKTUBHYIO BBICOTY €IMHUYHOM HEPOBHOCTH Ha IUIACTHHE, JICTSIIEH B atMocdepe
ga BeicoTe H=10 kM ¢ umcimom M=4. Cuumrares =0.41410-2 xr/m3, =0.14610-4 Ilac,

T=223K. HepoBHOCTH pacmosiokeHa Ha paccTossHUM X=0.05 M OT nepenHel KpOMKH.

9. XapakrepHble 00JaCTH BIUSHHUS €AMHUYHON HEPOBHOCTH HA JIAMHUHAPHO-TYPOYJIEHTHBIH MEpexon
[OTPAHUYHOIO €0

10. PaBHOBecHass TeMIiepaTypa Ha TMOBEPXHOCTU IJIACTUHBI MPH €€ JaMUHAPHOM OOTEKaHWU Oblia
Tw=1500K. BHe3anHo Ha MJacTHHY MaJaeT CKauyOK YIJIOTHEHUS, KOTOPBIA cO3/1aj mepenaj JaBIeHUs
Pmax/P=3. OnpenennTts paBHOBECHYIO TEMIIEPATYPy MMOBEPXHOCTH B 30HE MaCHHSI CKauKa

[IpumepHBI cCICOK BOIIPOCOB K SK3aMEHY:

1. OcHOBHBIE BO3MYIICHHS, BBI3BIBAIOIINE JIAMUHAPHO-TYPOYJICEHTHBIH Iepexo HOrPaHUIHOTO CIIOs

2. Paccunrtarh TONIIMHY BBHITECHEHHUS MMOTPAHUYHOTO CJIOSI Ha IUIACTHHE Ha paccTosHun X=0.3 M oT
nepeaHel KpoMku. [InacTHHa ycTaHOBIIEHA B adpOJUHAMUYECKON TpyOe W 00TeKaeTcss BO3MYXOM TPH
yuciae M=6. Ilapamerpst Topmoxkenus: P0=10 ar, TO0=600K. Jlns pacuyeroB HCHIONIB30BaTh
COOTHOIIICHUS JJIsl COBEPIICHHOTO Ta3a, KOA(GGUIMEHT BI3KOCTH paccuuTarh no dhopmyne Caszeprenia
3. 3aBuUcHMOCTH uncia PeliHonb/ca Hauana JTaMUHAPHO-TYPOYJIEHTHOTO Mepexo/ia Ha OCTPOM KOHYCe
ot yncia M. CpaBHEHHE JIETHBIX W TPYOHBIX JTaHHBIX.

4. OnpenenuTh paBHOBECHYIO TEMIIEPATypy Ha MOBEPXHOCTH IIOocKoro Topua R=0.1 M, netamero Ha
Bbicote H=30 kM ¢ unciiom M=8. Cunrars =0.7 u hw/hs1.

=0.18410-2 kr/m3, T=227K
5. CrtocoOBbl TEINIOBOM 3aIATEI

6 Cdepa R=1 m netur B armocdepe. [lepBoHaUanbHO BEIMYMHA WHTETPATBHONW CTENIEHU YEPHOTHI
osta =0.8. Ho B pesynmbrare nerpafanuu TEIDIO3AIMUTHI depe3 Kakoe-To Bpems crana 0.6, a

b GeKTUBHBIN paanyc cepbl B OKPECTHOCTH KpuTHueckod Touku ctan R=0.6 m. Ompenenuth, Ha
CKOJIBKO ITPOLICHTOB U3MEHMUJIACh PABHOBECHAS TEMIIEPaTypa B KPUTUYECKOM TOUKE, U B KAKyI0 CTOPOHY

7. JlamuHapHO-TYpOYJIEHTHBIH Mepexo NorpaHudHoro cios. Oomue nonoxenus. [pumepsr.



8. OmpenenuTh paBHOBECHYIO TEMIIEPaTypy Ha MOBEPXHOCTH IJIOCKOTO Topia R=0.2 M, nersamero Ha
Beicore H=30 kM ¢ unciaom M=6. Cuurtare =0.7 u hw/hsl. =0.18410-2 xr/m3, T=227K

9. TypOynu3arus IOrpaHUYHOTO CJOS EAMHUYHON HEPOBHOCTHIO. OCHOBHEIC PEKIMBI

10. Onpenenuth 3pPEeKTUBHYIO BBHICOTY €AMHUYHON HEPOBHOCTU Ha IJIACTHHE, JIETSAIIeH B aTMocdepe
Ha BeicoTe H=10 kM ¢ uwmcmom M=3. Cuurareb =0.41410-2 xr/m3, =0.14610-4 Ilac,

T=223K. HepoBHOCTH pacmonoxkeHa Ha paccTosHuu X=0.1 M oT nepeaHeit KpOMKH.

Bapuante! 6miteToB:
buner Nel
1. MeTonb! M3MepEeHus TEIIOBOTO TIOTOKA B THIIEP3BYKOBBIX a3pOIMHAMUYECKUX TpyOax

2. Paccuurtarh TONIIMHY MOTPAaHMYHOIO CJIOs Ha IulacTuHe Ha pacctossHMM X=0.3 M oT nepenHei
KpoMkH. [lnacTiHa ycraHOBIIEHA B a3pOJMHAMUYECKOHN TpyOe U 00TeKaeTcsl BO3IyXOM MpH yucie M=6.
[Tapametpsr Topmokenus: P0=100 ar, TO=700K. [ns pacueToB HCHONB30BaThb COOTHOIIECHHUS IS
COBEPILEHHOT0 ra3a, Ko3QQHUIHUEHT BI3KOCTH paccuuTars o ¢opmyine CazepiaeHaa

buner Ne2

1. OTpLIBHOG TCUCHUC B YIUIC CIKATHA. OCHOBHEBIE YUCPTHI. Pacnpe):[eneHI/Ie JaBJICHHUA WM TCILJIOBOI'O
IIOTOKa

2. Cdepa R=0.5 m netut B armocdepe. [lepBoHayabHO BETUYMHA UHTETPATBHON CTEIIEHH YEPHOTHI
osta =0.8. Ho B pesynmbrare nerpafanuu TEIDIO3AIMUTHI depe3 Kakoe-To Bpems crana 0.7, a

b GeKTUBHBIN paanyc cepbl B OKPECTHOCTH KpuTmueckod Touku ctan R=0.3 M. Onpenenuth, Ha
CKOJIBKO ITPOLICHTOB U3MEHMUJIACh PABHOBECHAS TEMIIEPaTypa B KPUTUYECKOM TOUKE, U B KAKyI0 CTOPOHY

Bunet Ne3

1. TlpuHIUIBI YacTHYHOTO MOJEGIMPOBAHUS  IPOIECCOB  TEIUIOOOMEHAa B  TUIEP3BYKOBBIX
a’pOJMHAMUYECKUX TpyDax

2. Ha miacTuHy, Ha KOTOpPOM CYIIECTBYET JaMUHApHBIA NOTPaHWYHBIN CIIOM, MaxaeT CKadoK
VIUIOTHEHUS, CO3JAIoIIMK Tepemnaja jaaBieHus Pmax/P=4. PaBHoBecHas Temmeparypa B obmactu
unTepdepeHuun coctapisier npu 3ToM Tw=1600K. BHe3anHo morpaHuyHbIA CIOW Ha IUIACTHUHE MO
KaKUM-TO TIPUYMHAM CTAaHOBUTCA TypOyneHTHbIM. Ompenenuts Tw B 30HE HHTEppEpeHLUH IpU
YCIJIOBHH, YTO TEIUIOBOW MOTOK 0e3 CKayka B TypOyJICHTHOM HOTPaHUYHOM CJIO€ B 2.2 pa3a Ooblie, YeM
B JJAMUHAPHOM IIOTPaHUYHOM CJI0€

Buner Ne4
1. OcHOBHBIE KpUTEPHUH MOJOOUS PH MOJISTUPOBAHUH TEIUIOOOMEHA B a3pOJMHAMUYECKUX TpyOax

2. Paccunrtarh TONMIIMHY MOTPAaHMYHOTO CJIOS Ha IUIACTUHE Ha paccTostHuM X=0.3 M OT mepemHei
KpoMkH. IlacTiHa ycTaHOBIIEHA B a3pOJMHAMUYECKOM TpyOe U 00TeKaeTcsl BO3LYXOM MpH yucie M=6.
[Tapametprr Topmokenus: P0=100 ar, TO=700K. [ns pacueToB HCHOIB30BaThb COOTHOIIECHUS IS
COBEPILEHHOT0 ra3a, KoO3QQHUIHUEHT BI3KOCTH paccuuTars o ¢opmyine CazepiaeHaa

Kputepun onennBanus

Onenka ommmuno 10 OamioB - BBICTABJISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAaHUS Y4eOHOW MNporpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUECKH
MPUMEHATh UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSThH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka ommyHO 8§ 06amios - BBICTaBJIETCS CTYAEHTY, II0Ka3aBLIEMY BCECTOPOHHMUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHWA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHSATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.

Ouenka xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IOJyUYCHHBIC 3HAHHWA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka xopomio 6 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYLIECTBY U3J1araer ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha IIPAKTUKE, HO JIOILyCKAeT B OTBETE
WJIM B PEUIEHUH 331349 HEKOTOPBIE HETOYHOCTH.



OteHka XOpoIo 5 6ajioB - BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, paMOTHO
U 110 CYIIECTBY M3JIaraeT ero, yMeeT NPUMEHSTh IOJydeHHbIe 3HAHUS HA MPAKTHKE, HO JOIyCKaeT B
OTBETE WJIHM B PEIICHUH 3334 JOCTATOYHO OOJIBIIOE KOIMYECTBO HETOYHOCTEH.

OreHka yHOBIETBOPUTEIHHO 4 Oayuia - BBICTABISCTCS CTYACHTY, MOKa3zaBIIeMY (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKkTep 3HaHWIl, HEIOCTaTOYHO MNpaBHJIbHBIC (OPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKOU MMOCIIENOBATEIBbHOCTH B U3JIOKCHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHOH IpOrpaMMbl, HEOOXOAUMBIE JUIsl JajbHEHIIEero o0y4eHus, 1
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka yHIOBICTBOPUTENBHO 3 Oajia - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMY (pparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynrpoBKax 0a30BbIX MOHSTHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEeIbHOCTH B H3JIOKEHUH IPOTPaMMHOIO Marepuania, ciado
BJI3JICET OCHOBHBIMH pa3zieiaMu yueOHOH mporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeHus U
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYHOBICTBOPUTEIHHO 2 Oajia - BBICTABISETCS CTYICHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTh
OCHOBHOTO COZIEP)KaHUsl Y4eOHOW NpOrpaMMbl JHUCHMIUIMHBL, JONYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOTYYCHHbBIC 3HAHUS TP PEIICHHN
THIIOBBIX 33]1a4.

OueHka HEyIOBIETBOPUTENBHO | Oaia - BBICTABISCTCS CTYICHTY, KOTOPBIH HE 3HA€T OCHOBHOIO
coziepKaHusi yd4eOHOW MPOrpaMMBbl TUCHUILTUHEL, JTOMyCKaeT TrpyOeiiniie ommoku B (GOpPMYIHPOBKAX
0a30BBIX TOHATHH IUCHHUIUIMHBI U BOOOIE HE MMEET HAaBBIKOB PEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.

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

Bo Bpems mpoBenenus muddepeHUMPOBAHHOrO 3auyera OOydaromuecss MOTYT —I0JIb30BaTbCs
NpOrpaMMOM JUCLHUIUIMHBI, a TAaKXE CHOPABOYHOM JIMTEPAaTypoOM, BBIYMCIUATEIBHON TEXHUKOM,
KOHCIIEKTaMH JICKIIHH.

JuddepeHMpoBaHHBIA 3a4€T MOXKET MPOBOJUTHCA IO WTOTaM TEKyLIeH YCIEeBAaeMOCTH W CHa4H
3aJlaHui, WK ITyTeM OpraHU3alM1 CIIELHAIBHOTO OIIPOca, IPOBOIUMOTIO B YCTHOH (hopme.

Bo Bpems mpoBeneHust 3k3aMeHa 0OydaroIIMecss MOTYT IOJIb30BaThCS MPOrPaMMON JUCHMIUINHBI, a
TaKKe CIIPaBOYHOM JIUTEPATypOM, BEIYUCIUTEIbHON TEXHUKOM.

DK3aMeH OPpOBOAUTCSH IYTEM OpraHu3aliu CICuaJIbHOIO OIpoca, IpOBOAUMOIO B YCTHOI>'I (bopMe.



