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: Monenu TypOyJIeHTHOTO NepeHoca CKajsipa
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

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nddepeHunpoBaHHblil 3a4eT

AynuTOpHBIX 4acoB: 45 BCETO, B TOM YHCIIE:
nexuun: 30 gac.
cemuHapsl: 0 yac.
nabopaTtopHble 3aHATHS: 15 yac.

CamocrositensHas padora: 45 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: P.A. banabanos

[Iporpamma obcyxneHa Ha 3acefannu Kadenpsl a3po(r3uKy U JieTarelabHbIX anmaparos 30.08.2024



AHHOTANMA

[Iporpamma siBisieTCsl ZONOIHEHUEM K KypcaM “DHU3MUecKoe W YUCIEHHOE MOJACINPOBAHUE TypOyJeHTHOCTH
n “l'azogmHamuika TOpeHHsA, MporpaMMa TMpeAHa3HaueHa i OCBOEHHUS CTYACHTaMU CIEUHUaJIbHOCTH
“IIpuknagHas MareMaTuka U (U3KKa”, a TaKke crenranbHocTH "MHpopMaTiKa 1 BEIYHCIUTEIbHAS TEXHUKA"
y4eOHOTO ¥ Hay4YHO-HMCCIIEI0BATENILCKOTO TICHTpa M0 a’poMexaHuke u jerarenbHol Texnuke (YHULL AJIT).
Ona HanesieHa Ha O3HAKOMJICHHE OOy4aromuxcs ¢ (PU3UKO-MAaTEeMAaTHUYECKUMU MOZAEISIMH TYypOYyJIEHTHOTO
CMEUICHUS] M MPEeABAPUTENIHHO IEPEMEIIaHHOTO TypOyJaeHTHOro ropeHus. O3HaKOMIIEHHE C MPEIMETOM
HauyMHaeTcs ¢ Kiaccuukauuu (Gu3nyecKux 3ajad, paccMaTpUBAIOIMX TYpOYJIEHTHBIM MEPEeHOC CKaispa, a
TaKKe H3JIOKEHHUS HEKOTOPBHIX OSKCIEPHUMEHTAIbHBIX 3aKOHOMEPHOCTEH M 0a30BBIX TEOPETUYECKHUX
UCCIICAOBAHUM JUIsl CTpaTu(UIMPOBAHHBIX TEUEHUH C MiIaBy4ecTblo. [laee CTyaeHT 3HAKOMUTCS C aHAJIOTUel
MEX]ly TEUEHUSIMU C IIJ1aBy4ECThIO U TOPEHUEM, a TAK)KE OCBAWBAET MaTeMaTUUECKUH annapar npeanucaHHoN
(YHKLIMHU TJIOTHOCTH BEPOATHOCTH NMPUMEHHUTENBHO K MPEIBApUTENIHO NepeMelianHoMy ropenuto. [lo mepe
O3HAKOMJICHMSI C PA3JIMYHBIMU MOAEIISIMU IPEABAPUTEILHO NIEPEMELIAHHOTO TOPEHUSI CTYAEHT TAKKE U3ydaeT
pa3inuyHbBle MEXaHU3Mbl HEYCTOWYMBOCTH ()pOHTA IUIaMEHH, Takhe Kak HeycTtohumBocTh Japwe-Jlannay,
OapoknuHHBIA A dekt, TepMonudpdy3noOHHAS HEYCTOMUMBOCTh M XHMHKO-aKycTHdeckuil sddekt. [amee
CTYOCHT H3ydaeT MOAEb IepeMemaHHbIX (reiimueToB u ¢opmanusm bpas-Mocca u JIu66u. Ilo mepe
M3YYEHUS Pa3INYHBIX MEXaHH3MOB HEYCTOHUMBOCTH U MoAeiel TypOylIeHTHOTO TOPEHUs CTYAEHT MOIydaeT
MpeACTaBiIeHHEe O KilacCU(UKAUK CTPYKTYpbl (DpOHTa MjamMeHH C TOYKH 3peHus uucen Jlamkenepa u
Kapnosuna, a taxxe auarpammsl bopru-Ilerepca. B 3axmounTenbHoil yacTu IpOrpaMMBbl CTYAEHT M3y4aeT
pasnuuyHble MOAENU TypOYJICHTHOTO IEpeHOoca TeIUla W KOHLIEHTPAalUWd, a TakkKe 3aMBIKaHus Ui HX
HCTOYHUKOB, PACCMATPUBAIOTCS KaK MOJIEIH NEPEMEHHBIX TypOyiaeHTHbIX uncen [Ipanama u llmunra, Tak u
muQdepeHranbHble MOAETH TypOyJICHTHBIX MOTOKOB Teruia. [IporpaMma Taxke COAECPKHUT MPAKTUUECKYIO
paboty 1o u3ydeHuto 3pGHEKTUBHOCTH Pa3INYHbIX 3aMBbIKaHUH MojIiesiel TypOyJIeHTHOTO TepeHoca cKaispa Ha
OCHOBE aHalM3a [JaHHBIX MpsAMOro umcieHHoro sonenuposanusi (DNS) teuenust Poanes-Teitnopa.
[IporpamMmoii nmpenycMarpuBaeTCsi CaMOCTOATEIBHOE OCBOEHUE CTYACHTAMU TEOPETUYECKOM COCTAaBISAIOLIEH
JTUCHUIUTMHBI C MCITIOJNIb30BAaHUEM 3JIEKTPOHHBIX CPEACTB IUCTAHLIMOHHOTO OOyYeHHUS U PEKOMEHAOBAaHHOH B
nporpamme y4eOHOM JIMTepaTypshl, OBJIaJCHUE OCHOBHBIMU IMPHUEMaMHU CaMOCTOATENILHOTO PEIICHHs 3a1ad O
pacnpocTpaHeHUH MACCUBHOW NPUMECH, a TaKKe 3HAKOMCTBO ¢ MeTofamu KanuOpoBku RANS moneneit
TypOyJICHTHOTO TIepeHoca cKaisipa o gaHHbM [psmoro Yncnennoro Monenuposanus (DNS).

1. lean u 3apa4un

Henp AucoMnInHBI
- OCBOCHHE CTylEHTaMHu 0a30BBIX MoOJeNeH TypOyJIeHTHOro mHepeHoca cKausipa U TypOyJIeHTHOIO
TOPEHUs, a TAaKXKe KIacCU(PUKALMU Pa3IMYHbIX PEKUMOB TypOYJICHTHOTO TOPEHHUS.

3agaum AUCUMIIHHBI
- ¢opmupoBaHue y oOydaromuxcsi 0a30BbIX 3HAHUH O (U3NUECKHUX SIBICHUSX, MPOUCXOAALINX B
3aga4yax TypOyJEHTHOIO CMELICHUS M MPEABAPUTENHHO IEPEMEIIaHHOTO TYpOYIEHTHOTO TOPEHNS;
- (opmupoBaHHe YMEHHA ¥ HABBIKOB IPHUMEHATH M3YYCHHBIE TEOPETHUYECKHE 3aKOHBI U
MaTeMaTUYeCKue  HHCTPYMEHTBbl  JUIsl  pEUIeHHs  3aJad  BBIYMCIMTEIbHONH  a’pOJUMHAMUKHU
CTpaTH(PULIUPOBAHHBIX U PEATHPYIOLINX TCUCHUI;
- (opmupoBaHHE HAaBBIKOB NPHUMEHEHUS TEOPHUH BEPOSTHOCTH: YMEHHE BBIIENATH CYLIECTBEHHbIC
¢usnyeckue SIBIEHUS IS TOCTPOSHUS NPEANUCAaHHONW (YHKUUM IUIOTHOCTH BEPOATHOCTH U €€
UCIIO0JIb30BaHUE ISl MOJEIIMPOBAHMSI Pa3IMYHbIX KOPPEISILIUMI.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHUS KOMIIETEHIIMH

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
nmpo)eCCHOHANFHOW ~ JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HaHUS B 00JacT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1 Bnaneer cucremoit pyrnamentanbabix |OIIK-1.2 CrocoGeH 0000mmarh U KPUTHYECKH OIICHWBATh
HAyYHBIX 3HAHHI B O0JIACTH ONBIT W PEe3yAbTaThl HAYYHBIX HCCIICAOBAHWA B 0OOJIACTH
(hM3HKO-MaTeMaTHIEeCKUX HayK npodecCuoHaTbHON e TEHHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPHUMEHSTh NpU
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH




OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

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

OIIK-2.2 Criocoben OIICHUBATh aKTyaJIbHOCTh
WCCIIe/IOBaHW B 00JacTh cBoeil  Mpod)eCCHOHANBHOM
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCIOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cnioco6eH BbIOUpaTh 1 (MIIN)
pa3pabaThIBaTh MOIAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrPaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEIOBATEILCKUE
METObl NP PEIICHUH HOBBIX 3ajad, NIPUMEHSs 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binazeer aHaAIUTUYECKUMU U BBIUYUCIHUTEIHLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBAET HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeIICHUN

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAyYHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

IIK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaINIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHI B
pamMKax TeMaTHUeCKOW 00yacTH cBoell mpodeccrnoHambHON
EITEILHOCTH

I[IK-1.2 CnocobeH BbIBHTaTb THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAYECTBO Pa3padOTaHHON
MOJENN

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

[IK-2 CnnocoOeH caMOCTOSTEIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTO
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiuio

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIC
HCCJICAOBAHMUS CaMOCTOSITEIbHO WMJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH mpoBOAWTH ampoOaIfio pe3ylIETaTOB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
yONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeIOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEUATN3UPOBAHHBIMU TTAKETAaMU TPUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

[MK-3.1 TloHuMaeT NPUHIUIBI pPabOTHI HCIOIHE3YEMOTO
00opynoBaHuUs (cienmanu3upOBaHHBIX MAKETOB
MIPUKJIAJAHBIX TPOTPAMM)

I1K-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C HCIOIBb30BAHUEM HCCIIC0BATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:




- (ynnamMeHTaNbHBIC 3aKOHBI U OHSTHUS U3 TEOPUH CTPYH, TPAHHIIBI UX TPUMEHHMOCTH, XapaKTePHbIE
KPUTEPUU MOJ00HS sl CTPATU(UIIMPOBAHHBIX TEUSHHH C TUIABYYECThIO;
- OCHOBHEBIC HJIeH U MOHATUS: opmanuiMm bpas, Mocca u JInb6m, npeanricanubie QyHKIIMNA TUIOTHOCTH
BEPOATHOCTH ISl TypOYJCHTHOTO CMEHICHUS W TypOYJEHTHOTO TOpEHHWS, HpeAeibl 4epHO-0eIoro
CMEILICHUS] U TOMOTCHHOTO TOPEHUS;
- pa3IUYHbIC BHIBI HEYCTOMYMBOCTH ()POHTA TUIAMEHU U PEKHUMBI TypOYJIEHTHOTO TOPEHHS B KOTOPBIX
OHH PEaM3yIOTCs, @ UMEHHO PEXUM BOJHHCTBIX (IICHMIICTOB, PEXKHUM HCKPHBICHHBIX (IICHMIICTOB,
PSKUM YTOJILIEHHOTO (PPOHTA IUIAMEHH, PEXHM XOPOIIO MEePEMENIaHHOTO peaKkTopa, a TaKKe
paznuysble Qusnueckue dPQPEKThl, CBI3aHHBIE C STHMH PEKUMAMH — TaKue KaK KOHTPrpaJneHTHAs
maddysus, ycuiaeHWe M TIONABICHHE TYpOYJICHTHOCTH Ha (QpPOHTE IUIaMEHH, HEOyCCHHECKOBBHIC
3G GEKTHI, MPOSBISIOMINECS /ISl TOTOKOB TETLIA;
- XapaKTepHbIC BPEMEHHBIC U MPOCTPAHCTBEHHBIC MACHITA0bl, HA KOTOPBIX MPOSIBISIOTCS Pa3IndHbIC
HEYCTOHYMBOCTH (h)POHTA IIIAMEHH.

YMETb!

- NPUMEHATh M3yYEHHbIE MOAEIM IJIS pacdeToB 3a7ady TypOYJIEHTHOTO CMELIeHHS M TypOyJeHTHOTo
TOpEHUS;
- TPUMEHATh METOA TNPeINHCaHHON (YHKIMM IJIOTHOCTH BEPOSTHOCTH JUIS ONMCAHMS Pa3INYHBIX
PEKUMOB TYpOYJECHTHOTO TOPEHMSA, a TaKXe IOMCKAa 3aMbIKAHHUH B ypaBHEHHMAX TypOyJIEHTHOTO
HepeHoca cKajspa.

BJIAJIETh:

- OCHOBHBIMH METO/IaMH pEIICHMs 3a7a4 BBIYUCIUTEIBHOW a’pOAMHAMUKH CTPATH(HUIMPOBAHHBIX
TypOyJICHTHBIX TEUEHUH U TypOYIEHTHBIX TEUEHUH C TOPEHUEM;

- OCHOBHBIMM MAaTE€MaTHYECKUMH HHCTPYMEHTaMHM, XapaKTepHBIMH Ui (OPMYIMPOBKH Mopeien
TypOyJICHTHOTO TOPEHHUSI.

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

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

TpynoeMKOCTb 110 BUAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 TypOynentHele  cTpaTU(UIUPOBAHHBIC 6 9
TEUCHHUS
) Monenu [IPEABAPUTEIIBHO 6 9
MepPEeMEIIaHHOTO TYPOYJIEHTHOTO TOPEHUS
HebyccuneckoBbie MOJENN
3 TypOyJICHTHBIX  TOTOKOB  Teljia W 6 8 9
MAacCCOBBIX JI0JIeH
4 KannbpoBka Moziesnell Ha OCHOBE JaHHBIX 6 7 9
MPSIMOTO YUCIEHHOTO MOJIEIIMPOBAHUS
BnusHue XUMHUYECKMX HCTOUYHUKOB Ha
5 TypOyJICHTHBIC TIOTOKH CKaJsipa U MOJICIIH 6 9
TypOyJEHTHOCTH
Nroro gacos 30 15 45
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)



1. TypOysneHnTHbIe cTpaTHPUINPOBAHHBIE TEUCHUS

Beenenne. PazHoBugHOCTH 3amau mepeHoca ckaiusipa. OCHOBHBIE 3aKOHBI COXPAaHEHUS UISl IOJIS
MacCMBHOM mpHMecH. 3ajada O KOHIIGHTpAalMM NacCUBHOW mnpuMecu B cTpye. CBoicTBa u
WHBapUaHTHl CTPAaTU(HUIUPOBAHHBIX TCUCHH.

2. Mopenu npeaBapuTesIbHO MEPEMEIaHHOTO TYPOYJIEHTHOTO TOPEHUS

IIpenBaputensHo nepeMmemanHoe 1miams. HeycroiunBocts apbe-Jlanmay. Kputepuit Poanes.
XHUMHKO-aKyCTHYECKasl HEyCTOWUNBOCTh Ha IPUMEPE IIEPEMEHHOM IpOrpecca peakuH.

Mopnens nepememansabix (uerimneroB. @opmanuszm bpas, Mocca u JIn60u. KonrprpaauenTtHas
mupdysuss Ha ¢poHTe TwuiamMeHu. Kpurepum mnopobwus: ywmcno bpas, Jlamkénepa, Kapnoswuia,
nuarpamma bopru-Ilerepca.

3. HeOyccuHeckoBbIe MOJIENTM TYpOYJAEHTHBIX TIOTOKOB TEIIa M MACCOBBIX AOJIEH

VYpaBHeHue Ha TypOyJIEHTHBIE IOTOKM aKTUBHOTO CKaJsipa M 3aMbIKaHHsI €r0 HCTOYHUKOB. HexoTopsie
CBOMCTBA KOppEJSALUH IyJbCalluM IABJICHUS C IpaAueHTOM ckaisipa. Ilpumeps! anreOpandeckux
Mozelel TypOylIeHTHOTO MoToKa ckajsipa. [IpuMepsl HeOyCCHHECKOBBIX CBOWCTB I TYPOYJIE€HTHBIX
[IOTOKOB CKaJIsIpa.

4. KanubpoBka Mojierneii Ha OCHOBE JIAHHBIX MPSIMOTO YUCIEHHOTO MOJICITHPOBAHUS

JlabopaTtopHast pabora — wuccie/OBaHUE CBOWCTB IIOTOKOB CKajsipa B CTparu(UIIMPOBAHHBIX
TeueHHsX Ha mpuMepe DNS 0a3bl JaHHBIX 337a41 O CMEIICHHH.

5. BnusHue XMMHYECKUX UCTOYHUKOB Ha Typ6y.]IeHTHI>Ie MOTOKH CKaJIsIpa U MOACIIN Typ6yneHTHOCTI/I

BBIBOII HEKOTOPBIX 3aMBIKAHUH U XUMHUUYECKOTO UCTOYHUKA B YPAaBHEHUH TYpOYJICHTHBIX MOTOKOB
CKaJsipa.

Mogenu nepeMeHHBIX TypOyneHTHbIX uncen [Ipanntis n llMuara. OcoOeHHOCTH MOAECTHUPOBAHUS
MIPOU3BOJICTBA ITYJIbCALUN CKAJSIpa 3a CYET IPAUEHTOB CKOPOCTH.

BnusHue ropeHuss Ha TypOyJGHTHBIH IEPEHOC uepe3 KOPPESIHUI0O MYIbCAllMd JAaBICHUS C
JMBEPreHINel CKOPOCTH U €€ 3aMbIKaHHe JJIs1 HeOyCCHHECKOBBIX MOoJieiel TypOyIeHTHOCTH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BaTEIHLHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

Heo0xonnmoe obopynoBanue: yueOHas ayquTopusi, JOCKa, Mell, KOMIbIoTep (HOYyTOYK) U
MyJIBTUMEIUITHOE 000pyI0BaHue (ITPOEKTOP, 3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas 1uTeparypa

1. TypOysneHTHBIC TeUeHHS B MHKEHEPHBIX npriiokeHusix [ Tekct]/A. [Ix. PeitHonbac , -M., DHeprus,
1979

2. Baytpennue teuenus razoBbix cmeceit [ Texer]/1O. B. Jlanun, M. X. Ctpenen, -M., Hayka, 1989

3. llpsaMoe yuciieHHOE MOACTUPOBAHNE TCUCHUH T'a3a (UMCICHHBINA IKCIIEPUMEHT B Ia30BON AMHAMUKE )
[Tekcr]/oTB. pen. O. M. benouepkoBckwuii , -M., BLl Akan. nayk CCCP, 1978

JomnonHurensHas aureparypa

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



He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

WudopmanmoHHbIe pECypChI:

1. A.B.I'ap6apyk. MonenupoBanue TypOynaentHoctu. https://cfd.spbstu.ru/agarbaruk/
2. https://www.cfd-online.com/Wiki/Turbulence_modeling

3. https://cloud.mail.ru/home/Monenu TypOymneataocT 2019-2020/

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

CryneHT, n3ydaronyii Jucuuiuimay " Mojenu TypOyJeHTHOTO MepeHoca ckansipa ", JOIDKeH ¢ OJHON
CTOPOHBI, OBJIAACTh OOIIMM MOHATUHHBIM anmapaToM, a C APYrod CTOPOHBI, HOJKEH HAyYHTHCS
IIPUMEHATh TEOPETUYECKUE 3HAHUS Ha IpakTuke. B pesynbrare M3ydeHUs OUCLUIUIMHBI CTYIEHT
JOJDKEH 3HAaTh OCHOBHBIE ONpEACNICHHS, MOHATHUS, aKCHOMBI. YCIEIIHOE OCBOCHHE Kypca TpelyeT
HaNpsHKEHHON CcaMOCTOSITETIbHOH paboThl cTyleHTa. B mporpamme Kypca TpUBEACHO MHUHUMAIILHO
HeoOxonrMoe BpeMmst Tt paboThl cTyneHTa Haj Temoid. CamocTosaTenbHas padoTa BKIIOYAeT B cedsl:

— UTCHUC U KOHCIICKTUPOBAHUC peKOMeH,E[OBaHHOI\/’I JINTCPATYypPbI;

— TpopaboTKy ydeOHOro Marepuaia (IO KOHCIIEKTaM JICKIWiH, y4eOHOH M Hay4yHOW JHTeparype),
MOATOTOBKY OTBETOB HAa BONPOCHI, IPEJHA3HAUYCHHBIX JUISI CAMOCTOATEIBFHOTO — M3YYCHHS,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

— TMOJITOTOBKY K UG GEPEHIIUIPOBAHHOMY 3a4ETYy.



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: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

Pa3paborunk: P.A. banabanos



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-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

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-2.1 Umeet nmpeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIICZIOBAaHWI B paMKax TEMaTW4YecKoi obmactu cBoei
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBaHUH B o0jacTh cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

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

OIIK-3 CniocoOeH BRIOMpATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 Crocoben aHanmu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIIeHHs, MpeiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHss 3HAHHS B
pa3IMYHBIX 001aCTIX HAYKH (TEXHUKH)

OIIK-3.3 BnageeT aHaIUTUYECKMMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAET U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJyYaeMbIX PEIICHUN

[IK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHH B
pamMKax TeMmMaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

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

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[IK-2.1 CnocoGeH I1ulaHUPOBaTh M MPOBOAWTH HAYYHBIC
UCCJICZIOBAHUSI CAMOCTOSITENIbHO MJIM B COCTaBE€ HAay4yHOIO
KOJIJIEKTHBA

[MIK-2.2 CnocobeH MpoBOAUTH ampoOanuio pe3yiIbTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKalUuK HAYYHBIX CTATeH U y4acTusi B KOH)EPEHIUSIX

IMK-3 Cniocoben npodeccnonaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
o0opynoBaHueM (MprubOpamMH U yCTaHOBKAMH,
CTIeATN3UPOBAaHHBIMH TTAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMeTHON 00JIaCTH

[IK-3.1 IloHumaer mnpuHOUIBI PabOTHl MCIOJIB3YEMOTO
00opynoBaHUsS (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB




2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare n3yuenus aucuuIuinHbl «Moaenu TypOyJIeHTHOTO NepeHoca CKajsipay o0ydaromuiics JoKeH:

3HATb:

- (ynnamMeHTaNbHBIC 3aKOHBI M OHSTHUS U3 TEOPUH CTPYH, TPAHHIIBI UX TPUMEHHMOCTH, XapaKTePHbIE
KPUTEPUU MOJ00HS sl CTPATU(UIIMPOBAHHBIX TEUCHHH C TUIABYYECThIO;
- OCHOBHEBIC HJIeH H MOHATHUS: (opmanu3Mm bpas, Mocca u JInb6m, npeanvicanubie QyHKIIMNA TUIOTHOCTH
BEPOATHOCTH ISl TYpOYJCHTHOTO CMEHICHUS W TypOYJEHTHOTO TOpEHHWS, HpeAeibl YepHO-0eIoro
CMEILICHUS] U TOMOTCHHOTO TOPEHUS;
- pa3iIUYHbIC BHIBl HEYCTOMYMBOCTH ()POHTA TUIAMEHU U PEKHUMBI TypOYJIEHTHOTO TOPEHHS B KOTOPBIX
OHH PEaM3yIOTCs, @ UMEHHO PEXUM BOJHHCTBIX (ICHMIICTOB, PEXKHUM HCKPHBICHHBIX (IICHMIICTOB,
PSKUM YTOJILIEHHOTO (PPOHTA IUIAMEHH, PEXHM XOPOIIO MEePEMENIaHHOTO peaKkTopa, a TaKKe
paznuysble Qusnueckue dPQPEKThl, CBI3aHHBIE C STHMH PEXKUMAMH — TaKue KaK KOHTPrpaJueHTHas
maddysus, ycuiaeHMe M TIONABICHHE TYpOYJICHTHOCTH Ha (QpPOHTE IUIaMEHH, HEOyCCHHECKOBBHIC
3G GEKTHI, MPOSBISIOMINECS /ISl TOTOKOB TETLIA;
- XapaKTepHbIC BPEMEHHBIC U MPOCTPAHCTBEHHBIC MACHITA0bl, HA KOTOPBIX MPOSIBISIOTCS Pa3IndHbIC
HEYCTOHYMBOCTH (h)POHTA IIIAMEHH.

yMeThb:
- IPUMEHSTh M3y4YCHHBIC MOJENH ISl PACUeTOB 33/ad TYpOYJIEHTHOrO CMELICHHs M TypOyJICHTHOIO
TOPEHHS;
- NPHUMEHATh METOJ IPEANUCAHHON (YHKUUH IUIOTHOCTH BEPOSTHOCTU JISi ONHMCAHMS PAa3IMYHBIX
PSKUMOB TYpOYIEHTHOTO TOpPEHHs, a TaKKe IOWCKA 3aMbIKAaHUH B YPaBHEHHSAX TypOyJICHTHOTO
HepeHoca CKajspa.

BJIaJIeTh:
- OCHOBHBIMH METOAAaMH pPELICHHs 33/1a4 BBIYUCIMTEIBHOW a’pPOJMHAMUKH CTPATU(HLIUPOBAHHBIX
TypOyJICHTHBIX TEYCHUH U TYpOYICHTHBIX TEUCHHI C TOPEHHEM;
- OCHOBHBIMH MAaTeMaTHYCCKHMMH WHCTPYMEHTAaMH, XapaKTEPHbIMU JUIsi (OPMYIHPOBKH MoOJEIei
TypOyJICHTHOTO TOPEHHUSL.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

C LCJIBIO KOHTPOJISI OCBOCHUA O6y‘laIOH_[I/IMI/IC$I yLIC6HOl"O Marcpuajia MmpoBOAUTCA YCTHBII\/’I OIIpoC B
HavaJi€ 3aHATHUA 110 TCMC ITPOULIOTO 3aHATUA

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

1. PaSHOBI/I,Z[HOCTI/I 3aaa4 IrepeHoca cKajdpa.

2. OCHOBHBIE 3aKOHBI COXPAHEHHMS JUIS TI0JIs1 TACCHUBHOM NpUMecH. 3aiadya 0 KOHIEHTPALWU acCUBHOM
IIPUMECHU B CTpYE.

3. CBoiicTBa M MHBApPHAHTHI CTPATH(PHUIIMPOBAHHBIX TCUCHHH, HHTETpaT DpTes.
4. TIlpenBaputenbHO nepeMmenianHoe miams. HeyctoiunBocts Japne-Jlangay.

5. Kputepuii Panes. Xumuko-akycTHuueckasi HEyCTOMYMBOCTh Ha NpPUMEpPE MEPEMEHHOHM IMporpecca
pEeaKIuH.

6. Monenpb nepeMerianHeix ¢rueiimietoB. @opmanusm bpast, Mocca u JIud6wm.
7. Kpurtepun mnopmobus: uymcno bpos, [Jamkénepa, Kapmosuna, nuarpamma bopru-Ilerepca.

8. VYpaBHeHHe Ha TypOyJleHTHbIE IOTOKM AaKTHBHOTO CKajlspa M 3aMBIKaHHA €ro HCTOYHHUKOB.

9. CBoiicTBa KOppeNLny MyJbCally JaBICHHUs ¢ TPAJAUEHTOM CKaJsipa.
10. IIpumeps! anrebpanyueckux Mozenen TypOyJIeHTHOTO MoToka ckaysipa. [IpuMepsl HeOyCCHHECKOBBIX
CBOMCTB 7151 TypOyJICHTHBIX TOTOKOB CKaJIsIpa.

11. Anroputmsl 00paboTKH 6a3bl JaHHBIX MPSIMOTO YHCIEHHOTO MOJEITMPOBAHHS, METO I'PaIUCHTHOTO
CIyCKa, KO3 PHULINEHTHI KOPPEISLUH.



12. 3aMbIKaHUS )11 XUMUYECKOTO HCTOUYHHUKA B YPABHEHUHU TypOYIEHTHBIX IIOTOKOB CKaJIspa HAa OCHOBE
MpeanrcaHHoON (YHKIMK IUIOTHOCTH BEPOSITHOCTH M Ha ocHoBe MeToza PaSR.

13. Monenu nepemMeHHBIX TypOyneHTHbIX uncen [Ipannmisa u llmuara. OcobeHHOCTH MOJETUPOBAHUS
IIPOU3BOJICTBA ITyJIbCALUI CKaJIsIpa 3a CUET IPalu€HTOB CKOPOCTH.

14.MopenupoBaHue TPOMU3BOACTBA MyNbCAlMH  CKaJspa 3a CYET TIPAJAUCHTOB  CKOPOCTH.

15.BnusiHie ropeHust Ha TypOYyJIEHTHBIH NEpPeHOC uepe3 KOPPESIIUI0 IyJbCallud [aBICHUS C
JIUBEpPreHIIMel CKOPOCTHM M €€ 3aMblKaHWe i1 HEOYCCHMHECKOBBIX MOejiel TypOylIeHTHOCTH

Kpurepun onennBanus
Onenka ommyHo 10 OadioB -  BBICTABISIETCSl  CTYJEHTY, I[IOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEeOHOH MNpOorpaMMbl AMCHUIUIMHBI, TMPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PELICHNN KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.
Onenka OTIMYHO § OauioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPAaBWIbHOE 00O0CHOBAHUE MPUHSTHIX
peleHni, ¢ HeKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATh IOIy4YEHHbIC 3HAHUS HA IPAKTUKE, HO HEIO0CTATOYHO
IrpaMOTHO 00OCHOBBIBAET MOITYYCHHBIEC PE3YIJIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELLICHNH 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 3HAaHHMs Ha MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIH B PELICHUH 33a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.
OneHka yIOBIETBOPUTENHHO 4 Oayia - BBICTABISIETCA CTYACHTY, IOKa3aBlIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Zieibl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOydeHus, u
MOYKET IPUMEHSTH MOJTy4YeHHbIC 3HAHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.
OneHka yIOBIETBOPUTENHHO 3 Oayia - BBICTABISIETCA CTYACHTY, IOKa3aBlIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynupoBKax 0a30BbIX HOHSTHH,
HapylIEHUs] JIOTUYECKOH IMOCIeJ0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IMporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00ydeHus 1
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HeyIOBJIETBOPUTENIBHO 2 Oauia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJbLICH 4acTH
OCHOBHOTO COAEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIMyCKaeT rpyOble OmHOKH B
(hopMyIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.
OrneHka HEYJIOBJIETBOPUTENBHO | 0ajm - BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOKd B (GOPMYIUPOBKaX
0a30BBIX MOHATUN IUCLUIUIMHBI M BOOOIIE HE MMEET HABBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

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

Bo Bpems mpoBeaenus auddepeHUMPOBAHHOIO 3auyera OOydaromuecss MOTYT —II0JIb30BaTbCs
NpOrpaMMOM JUCLUHUILIMHBI, a TAaKXE CHOPABOYHOM JIMTEPAaTypoOM, BBIYMCIUATEIBHON TEXHUKOW,
KOHCIIEKTaMH JICKIIHH.



HupdepeHnrpoBaHHBIA 3a4€T MOXKET MPOBOJUTHCS MO WTOraM TEKyIIEeH yCIIeBaeMOCTH U CHauu
3aJaHMi, WK IIyTEeM OpraHU3alyy CIeLUaIbHOTO ONpOoca, MPOBOAUMOIO B YCTHOH (hopme.



