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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuabl 0 JUCHMIUIMHE BKIIIOYAIOT OLEHOYHbIE CPEACTBA Ui NPOBEICHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-1 CniocoGen hopmMyaupoBaTh IEJIH U 3aa91 UCCIEAOBaHMS, BEBIOUPATh KPUTCPUHU
OIICHKH, BBISIBJIATH IPUOPUTETHI PEILICHUS 3a7a4
N]I-1 CiocobeH k aHaau3y KOMIUIEKCHBIX MPOOJIeM B 00JIaCTH SICPHOM YSHEPTETUKH U
TETUIO(PU3UKU
NJ1-2 CriocobeH K COCTaBICHUIO aTOPUTMOB IS PEIICHUS] KOHKPETHBIX 3a/1a4 B 00J1aCTH
SJIEPHON YHEPTETUKH U TETUIO(DU3UKHI

2. OIIK-2 CriocoOeH MpUMEHSATh COBPEMEHHBIE METO Il MCCIICIOBAHHUS, OIIECHUBATh U
MIPEACTABIISITH PE3yJbTAThI BBIMOJTHEHHON PabOThI
N]I-1 [IpumMeHseT MaTeMaTHYEeCKUI anmapar JijIsl peleHns TeIIohU3nIecKuX 3a1a9 aTOMHOM
SHEPTEeTUKHU
N]I-2 [IpuMeHseT KOMITbIOTEPHBIC TEXHOJIOTHH JIJISl PEIICHHS TeTUIO(U3NICCKUX 3a1a4
AJIEPHON SHEPreTUKH

3. OIIK-3 CnocobeH opopMIISITh pe3yabTaThl HAYYHO-HCCIEA0BATENbCKON e TEIbHOCTH B BUJIE
cTaTeH, JI0KJIaI0B, HAYYHBIX OTYETOB M MPE3CHTAINI C HCTIOIB30BAaHUEM CUCTEM KOMITbIOTEPHOM
BEPCTKH M ITAKETOB O(PHUCHBIX TPOrPaMM

NJI-1 Criocoben ¢popMyIrpoBaTh pe3ylIbTaThl HAYYHBIX UCCIIETOBAHUN

NJI-2 [IpuMeHsieT KOMIBbIOTEPHBIE TEXHOJIOTUY JIJIsl PEACTABICHUS PEe3yIbTaTOB HAyYHO-

HCCIIEA0BATENLCKOM JeITCILHOCTU

M BKIIFOYACT:
MJISl TEKYHIEro KOHTPOJIA YCIIEBAEMOCTH

dopma peanuzanuu: ITucemenHas padora
1. ApxuTtekTypa, QyHKIIMOHAIbHOE HAIOJHEHHE, MPUHLIMIIBI paboThl koga ANES.
Anrebpanueckue U oJHOIIapaMeTpuieckue Moenu TypoynentHoctd (KontponabsHas pabora)
2. JIUCKpETHBII aHaJIoT ypaBHEHUs] KOHBEKIUHU U Tu(ddy3un. YcToiiunBble 1 HEYCTOWYUBBIE
YHUCIIEHHBIE CXEMBI. AJITOPUTMBI IOUCKA CONPSKEHHBIX T0JIEH CKOPOCTHU U 1aBIICHUS.
Mertoapl pemieHns: CUCTEM HEIMHEHHBIX anredpandeckux ypaBHeHuii (Kontponbhas paborta)
3. Marematndeckue MOJIeNIN IPOLIECcCOB TeIIo- U MaccooomeHa (KonTponbHas paboTta)
4. Monenu TypoynenTHOCTH, peann3zoBannabie B koje ANES (Kontponbhas padota)

®Popma peanusanuu: IIposepka 3ananus
1. Pacder nosieit CKOPOCTH U TEMIEPATYPHI B YCTPOICTBE 3aJaHHON reoMeTpuiecKoi (hopMbl
IIPY 3a/IaHHBIX KPA€BbIX U HAYAJIBHBIX YCIOBHUAX C IOMOLIBIO OTKPHITOIO KOMIIBIOTEPHOIO
koga ANES (PacuetHo-rpaduueckas pabora)

BPC nucouIInHBI

1 cemectp

‘ Paznen aucuumimHbl Beca KOHTpOIBHBIX MepOTpUsITHiL, Yo




Nunexc
KM:

KM-

[

KM-

KM-

KM-

KM-

Cpok KM:

12

14

16

Bsenenue

BBenenue

MareMaTH4eCcKoe OIMHMCaHKe mponeccoB TeII0MaccooOMeHa

MareMaTH4eCKOe OIMHMCaHUe mponeccoB TEII0MaccooOMeHa

KpaTKaSI XapaKTCPUCTHKA YUCIICHHBIX METOJ0B PCHICHUSA
OVII

KpaTKaSI XapaKTCPUCTHKA YUCIICHHBIX METOJ0B PCHICHUSA
OVII

[Tonyuyenue auckperHoro anainora s OVYII merogom
KOHTPOJIbHOTO 00beMa

[Tonyuenue nuckperHoro anaiora uist OYII meronom
KOHTPOJILHOT'O 00beMa

Hecranumonapusie 3anaun qudy3uu ¢ mpou3BOIILHO
M3MeHAImuMcs Koddunmentom nuddysun

Hecranmonapnsie 3anaun qudy3uu ¢ mpoU3BOILHO
H3MeHAmuMcs Ko unuentom quddysun

Hecrannonapuele 3a1aun KOHBEKIMH U UG Gy3UH TPH
3aJaHHOM I10JI€ CKOPOCTH

Hecrannonapusle 3a1aun KOHBEKIMH U UG Gy3UH TTPH
3aJaHHOM I10JI€ CKOPOCTH

Meroasl pacdera 1osisi CKOpocTH

Meroasl pacdera 1osisi CKOpocTH

MeTopl peleHust CUCTEM YpPaBHEHNUN — AMCKPETHBIX
AQHAJIOTOB UCXOAHBIX U depeHIINaTbHBIX YPaBHEHUH.
JlokazaTenbcTBa JOCTOBEPHOCTH MMOITYYEHHBIX PE3YJIbTAaTOB

Meroapl pemenns CUCTEM YPaBHEHUN — AUCKPETHBIX
aHaJIOTOB UCXOAHBIX AU (hepeHInaIbHBIX YpaBHEHHH.
JlokaszaTenbecTBa JOCTOBEPHOCTH MOITYYEHHBIX PE3YJIbTAaTOB

[TocTpoeHue pacueTHOM CETKH [T ONUCAHUS TEOMETPUUECKU
CJI0KHBIX OOBEKTOB B pacue€THOM 00J1aCTH

ITocTpoeHne pacueTHON CETKHU AJIs ONIMUCAHUS TEOMETPUUECKU
CJIOKHBIX OOBEKTOB B pacCUeTHOM 00s1acTH. 3a/1aHNe
IpaHUYHBIX YCIIOBHH, Koadduunento OVII n
HMCTOYHHKOBBIX WieHOB. CpencTBa 00pabOTKU PE3yIHTaTOB
pacueToB

TypOyneHTHbIe TeUeHUs

TypOyneHTHbIe TeUeHUs

Marematuueckue MoJenu JUisl TypOyJIeHTHON BSI3KOCTH

Maremaruueckue MoJenu JUisl TypOyJIeHTHON BSI3KOCTH




Mogenu 1iist peiiHOJIbACOBBIX HAIPSKEHUN U KOMIIOHEHT
BEKTOpa IJIOTHOCTH TYpOYJIIEHTHOTO IIOTOKA TEIUIOTHI U
Macchl KOMIIOHEHTA CMECH

Mogenu 1t peMHOJIBACOBBIX HANIPSKEHUN U KOMIIOHEHT
BEKTOpa IJIOTHOCTHU TypOYJIEHTHOI'O IIOTOKA TEIUIOTHI U
MacChl KOMIIOHEHTa CMECH

Bec KM:

20

20

20

20

20

$OO611as yacte/J1j1s MPOMEKYTOUHOM arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
OIIK-1 U-lonk1 Cnoocoben  k | 3HaTh: Marematruueckre MOJIEIH MPOLECCOB TEII0- U MacCOOOMEHa
aHAIU3Y KOMIUIEKCHBIX | uepapxuto marematudeckux | (KonrponbpHas paborta)
npobiiem B obmactu | Mozenei Terodusmueckux | Moaenu TypOyneHTHOCTH, peann3oBanHbie B kKoje ANES (KonTponsnas
AEPHON  DHEPreTUKH U | MPOIIECCOB B SACPHOM pabota)
TETUIO(DU3UKHU JHEPTETHUKE, Pacder nouieit CKOpoCTH U TEMIIEPATYPBI B YCTPOMCTBE 3aJaHHOM
Pa3IUYAIOIINXCS reOMEeTPUUYECKOI (JOPMBI IIPH 33JAHHBIX KPAEBBIX M HAYAIBHBIX YCIOBUSIX C
BPEMEHHBIMU U IIOMOLIBIO OTKPHITOro KoMibroTepHOoro koga ANES (PacuerHo-
MMPOCTPAHCTBECHHBIMH rpadudeckas padora)
Macimradbamu,
Pa3MEpHOCTBIO U YPOBHEM
JeTan3allii COBOKYITHOCTHU
COIIPSKEHHBIX IIPOLIECCOB
YMers:
(dbopMynMpOBaTh LETU U
3a/1a4M UCCIIeI0BaHUs U
000CHOBBIBATh
MaTeMaTHYECKYIO
IIOCTAaHOBKY 3a7a4u
OIlK-1 NJI-20nk-1  Cmocobern  k | 3HaTh: JIMCKpeTHBII aHaor ypaBHEHUS! KOHBEKUUHU U MU dy3un. YcroiuuBbie U

COCTABJICHUIO  QJITOPUTMOB
JUIS peIIeHUsT KOHKPETHBIX
3ama4 B 00NacTU SAEPHOM

3¢ (HeKTHBHBIE ANTOPUTMBI
JUTSL YUCIICHHOTO PEIICHHUS
CUCTEMBI HEIMHEHHBIX

HEYCTOWYMBBIC YUCIEHHBIE CXEMbI. AJTOPUTMBI TIOMCKA COMPSKEHHBIX
MOJIEN CKOPOCTH U JTaBJieHUsL. METO/Ibl PEeIIeHUsI CUCTEM HEJTMHEMHBIX
anreOpanyeckux ypasHeHnuil (KonrposnbHnas pabora)

SHEPTeTHKHU U Teriopu3uku | nuddepeHnrnaIbHbIX PacdeT nosieit CkOpocTH U TeMIEpaTypbl B YCTPOMCTBE 3aJaHHOM
YpaBHEHUH B YAaCTHBIX TeOMETPUUYECKOI (OPMBI IIPH 33TaHHBIX KPAEBBIX M HAYAIBHBIX YCIOBUSX C
MPOU3BOJHBIX, TTOMOIIIBIO OTKPBITOTO KoMItbioTepHOTO Ko1a ANES (PacuerHo-




OIHUCHIBAIOIIUX TCUCHUE
OJIHO- M IBYX(ha3HOM
MHOTOKOMIIOHEHTHOM CPEBI
1 TIPOIIECCHI TEILIO- U
MaccooOMeHa

VYMeTs:

HCIIOJIb30BATh
CYIIECTBYIOIIHNE U
pa3pabarbiBaTh HOBBIC
AITOPHUTMBI JIJISl PEIICHUS
KOHKPETHBIX 3a/1a4 B
00J1acTH AIEePHOM
JHEPTETHKHU U TEIIO(DH3UKU

rpadudeckas pabora)

OIIK-2

N-lomnk-2 [Tpumenser
MaTeMaTUYeCKUd  anmapar
TUIS pelieHus
TETUTO(PU3NIECKUX 3a1a4y
ATOMHOM 3HEPIeTUKH

3HaTh:

METOJIbI TUCKPETH3AIUN
muddepeHIATbHBIX
YpaBHEHUH B YAaCTHBIX
MIPOU3BOIHBIX
TUIPOIMHAMUKH U TETUIO- U
MaccooOMeHa

YMeTs:

WCIIONIB3YS METOJT
KOHTPOJIBHOTO 00beMa,
COCTaBJISITh CHCTEMY
anredpanvyeckux ypaBHEHUH,
SIBJISFOIIUXCS TUCKPETHBIMU
aHaJIoraMu UCXOJHON
CUCTEMBI

g depeHInaIbHbIX
ypaBHEHUU THIPOTUHAMUKU
1 TEIJIO- U MacCoOOMeHa

JIMCKpeTHBII aHaor ypaBHEHHUS! KOHBEKIIMU U [uddy3un. Y croiluuBbie U
HEYCTONYMBbIE UNCIEHHBIE CXEMbI. AJITOPUTMBI IIOMCKA COMPSKEHHBIX
0JIEN CKOPOCTH U JIaBJICHHS. METObl pElIEHUS] CUCTEM HEJIMHEHMHBIX
anredpandeckux ypaBHeHuil (KonrponpHas pabota)

OIIK-2

N-2onk-2 [Ipumenser
KOMITHIOTEPHBIE TEXHOJIOTUU

3HAaTh:
BO3MOKHOCTH, apXUTEKTYPY,

Mopnenu TypOyneHTHOCTH, peann3oBaHHble B kKojge ANES (Kontponshas
pabora)




UL peuieHus
TEIIO(PU3NUECKUX 3a1a4
AIEPHOMN SHEPrEeTUKH

OCHOBHOE (DYHKIIMOHAIBHOE
HAIlOJIHCHNE W TPUHIIUTIBI
paboThl YHHUBEPCATHHBIX
KOMITBIOTEPHBIX KOJIOB IS
peleHus TerIopU3NIECKUX
3ama4y

YMers:

IMPUMEHSATH OTKPBITHIN
KoMIIbtoTepHbIN Ko7 ANES
JUISL peILICHUS
TETUTO(PU3NUECKUX 33124
SICPHOI SHEPTeTHKH

Apxurektypa, GQyHKIIMOHATHHOE HATIOJHEHHE, IPUHIIMITHI pa0OTHI KO
ANES. Anrebpanueckue u 0 JHOIapaMEeTPUIECKUE MOICITH
typOynenTHocTr (KoHTponbHas pabora)

PacueT nosieit CKOpoCTH U TeMNepaTypbl B YCTPOMCTBE 3aJJaHHOM
TEOMETPHUYECKON OPMBI ITPH 33TAHHBIX KPACBBIX M HAYAIBHBIX YCIOBUSX C
MTOMOIIIbIO OTKPBITOTO KoMITbroTepHOTO Ko1a ANES (PacuetHo-
rpadudeckas pabora)

OIIK-3

NI-lomk-3 Cnocoben
dbopmynupoBath

PE3YIIBTATHI HAyYHBIX
HUCCIEeO0BaHUN

3HaTh:

METO/IbI I0Ka3aTeIbCTBA
AOCTOBCPHOCTHU MOJYYCHHBIX
PE3yNIbTaTOB YMCICHHBIX
HCCIIEIOBAHU I
TEIIO(QU3NUECKUX
MpoLeccoB (BepupuKanus
MOJIeTIeH U aNrOpUTMOB,
CETOYHAsI HE3aBUCUMOCTh
PE3yNbTAaTOB, CXOJIUMOCTh
HUTEPAIMOHHBIX IIPOLENYD,
COTIOCTaBJICHHE PE3yTbTaTOB
C IMCIOIMHUCS B
TUTEepaType AJaHHBIMH H 1. )
YMeTs:

JI0Ka3bIBaTh IOCTOBEPHOCTH
MMOJIYUYCHHBIX JaHHBIX,
(hopMynupoBaTh Pe3yabTaThI
1 pa3pabaThIBaTh
MIPAKTUIECKHE
PEKOMCHAAWH 110 UX

Apxutekrypa, yHKIHOHAIBHOE HATIOJHEHUE, TPUHIUIIBI paOOTHI KOJIa
ANES. Anrebpanyeckue u oJHONapaMeTpUIECKUe MOJEIN
TypOynenTHocty (KoHTposibHas pabora)

Pacuer noseli ckopocTu 1 TeMIlepaTypsl B YCTPOHCTBE 331aHHOM
reOMEeTPUUECKON (DOPMBI ITPH 33JJaHHBIX KPAECBBIX M HAYAJIbHBIX YCIOBHUSAX C
MOMOIIBIO OTKPBITOro KoMmnbtoTepHoro kojxa ANES (Pacuerno-
rpaduueckas pabora)




HCIIOJIB30BaHHIO

OIIK-3

WJ1-20nk-3 [Ipumenser
KOMIIIOTEPHBIE TEXHOIOTUH
IS IpEICTABICHUS
PE3yIILTATOB Hay4HO-
YCCIIEI0BATENBCKOM
JEATENBHOCTH

3HaTh:

COBOKYITHOCTb
IIPOrpaMMHOT0 00ecreueHus
B cocTaBe Microsoft office,
[IaKeThl IIPOTrPAMM B COCTABE
koga ANES nocrpoenust
rpadMKOB, CKaISIPHBIX U
BEKTOPHBIX MOJIEH
NePEMEHHbIX IS
oopmieHHs pe3ynbTaTOB
Hay4YHO-HMCCIIEI0BATEIbCKON
JeSITeIbHOCTH B BUJIC
cTarel, JOKJIaJ10B, HAyYHBIX
OTYETOB U IIPE3CHTALUN
YMers:

MPUMEHSTH IPOTPAMMHOE
o0ecrieyeHue B COCTaBe
Microsoft office, makeTsl
IIporpamMM B COCTaBe Koja
ANES noctpoenus
rpadMKOB, CKaISIPHBIX U
BEKTOPHBIX MOJIEN
NepPEMEHHBIX IS
MIPEJCTABIICHHUS PE3YIhTATOB
HAy4YHO- UCCIIE0BATENILCKOM
JeSITeTbHOCTH

PacueT nosieit CKOpOCTH U TEMIIEpATyphl B YCTPOMCTBE 3aJaHHOM
TEOMETPHUYECKOM OPMBI ITPH 33TaHHBIX KPACBBIX M HAYAIBHBIX YCIOBUSX C
MTOMOIIIbIO OTKPBITOTO KoMItbtoTepHOTro Koja ANES (Pacuerno-
rpadudeckas pabora)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. MartemaTu4eckune MOJe/IH MPOLECCOB TEIUIO- U MACCOOOMeHA

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeeHnsi KOHTPOJIbHOTO MeponpusaTus: Pabora mpoBoauTcst muchkMeHHO. Bpems

BBEINOJIHEHUS | akageMUUeCKHH Jac.

KpaTlcoe CoA€cpiKaHuE 3alaHUA:

KonTponbhas pabota cogepxut 9 Bonpocos u3 16 BOnpocoB, cOO0IIaeMbIX 00y4aeMbIM

3apaHee.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: HEPAPXUIO MATEMATUUYECKUX
Mozesnen TerI0(pU3nIECKIX
MIPOLECCOB B SAJICPHOM SHEPrETUKE,
pa3InMyaroluXxcsi BPEMEHHBIMU U
IIPOCTPAHCTBEHHBIMU
MacimrtabamMu, pa3MEpHOCTBIO U
YPOBHEM JleTaIn3aluu
COBOKYITHOCTH CONPSHKEHHBIX
IIPOLIECCOB

1.3anucarb 00001IeHHOE YpaBHEHHE TIepeHOCca (3aKOH
COXpaHeHMs) B MHTerpaibHoi Gpopme. [losgcHuTh CyTh
OTJIEJIbHBIX YJICHOB.

2.Kak Oyner BhITJIsI1eTh claraeMoe B 3aKOHe
COXpPaHEHHs, CoJIeprKalllee IPOU3BOIHYIO 110 BpEMEHH, B
3aBHCUMOCTH OT B3aMHOT'O PacIioyIOKEHUs
IIPOM3BOJIHOM 10 BPEMEHU U UHTErpaja 1o
(UKCUPOBAaHHOMY B IIPOCTPAHCTBE 00bEMY?

3.3anucarh ypaBHEHUSI COXPaHEHUsI MAaCChl, UMITYJIbCA B
MIPOEKIIUHN HAa KOOPIAUHATHYIO OCh «1», SHEPTUH
OTHOCHUTEIIbHO Y/EJIbHOM SHTANbIINH.

4.Yrto npencTaBisioT coboro ko3 duuuent quddysuu u
HCTOYHUKOBBIN WIEH B ypaBHEHUHU COXPAaHEHUS
UMIIYJIbCa B IPOEKIIMU Ha OCh «i»?

5.B 4eM coCTOST CII0)KHOCTH pELICHUS] YPAaBHEHUI
THJIPOAMHAMUKH B €CTECTBEHHBIX HCKOMBIX ITEPEMEHHBIX
«CKOPOCTH — JIaBJICHUE)?

6.3anucaTh ONPEEIICHNE U YpaBHEHHE IIEPEHOCA IS
3aBUXPEHHOCTH B AByMepHOH (2D) nocraHoBke ams
JIEKapTOBOM CHUCTEMBI KOOPJINHAT.

7.3anucarh onpenenenre GQyHKIUU ToKa. B kakux
Cllyyasix MOKHO BBECTH (PyHKIIMIO ToKa? 3anucaTh

g depeHInaTbHOE YPaBHEHUE «TIEPEHOCay JUIS
(GyHKIIUU TOKA.

8.3ammcaTh cucTeMy YpaBHEHUM JJIs pEICHUS 3a1a4
THJIPOAMHAMUKY B IEPEMEHHBIX «3aBUXPEHHOCTD —
(GyHKIUS TOKa».

9.B 4yeM cocToAT OCHOBHBIE MTPOOJIEMBI IpH perieHnu 2D
YpaBHEHHI THIPOAMHAMUKH B TEPEMEHHBIX
«3aBUXPEHHOCTH — (DYHKIIUS TOKa»?
10.Maremaruueckasi popmynupoka MKO.

11.YT0 noHnuMaeTcs 1noj KOHCEpBaTUBHBIMU
YHUCIIEHHBIMU CXeMaMu?

12.BpIpaxkeHue /Ui INIOTHOCTU AU Py3nOHHOTO MOTOKA
yepe3 rpanb KO «ey» 11 0oqHOMEpHOHN CTarmoHapHON
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nuddy3um 6€3 UCTOUHUKOB.

13.JluckpeTHsbIii aHaIOT 0000IIEHHOTO YpaBHEHUS
muddy3un Ipu UCTIOIB30BaHUH a0COTIOTHO HESIBHOM
cXeMbl. BripaskeHust 111 KO3 PHUIUEHTOB JUCKPETHOTO
aHasora.

14.Peanusanus rpaHU4HOrO YCJIOBUS B BUJIE 3aJaHHON
IJI0THOCTU JU( (G Y3NOHHOTO OTOKA Yepe3 UCTOYHUK B
npurpanuyHom KO.

15.JIMCKpeTHBINH aHAJIOT TPAHUYHOTO YCIIOBUS 3-TO poJia
U CTIOCOOBI €T0 aAanTally K TPaHUYHBIM yCIOBUSAM 1-TO
U 2-TO poja.

Onucanue MKAJbI OICHUBAHUA:

Ouenxa: 5

Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME HJTH BBITIOJHEHO NMPSHMYIIECTBEHHO BEPHO

Ouyenka: 4

Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTABISAETCS €CIIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a9

Oyenka: 3

Onucanue xapaxmepucmuxu evinoanenus shanus: OueHka "y10BIEeTBOPUTENILHO" BHICTABIIAETCS
€CIIM 3aJJaHie MPEUMYIIECTBEHHO BHITIOTHEHO

Oyenka: 2

Onucanue xapaxmepucmuxu gblnoaneHus 3nanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJJaHue BBHITIOJHEHO HEBEPHO WJIM MIPEUMYIIIECTBEHHO HE BBITIOJIHEHO

KM-2. luckpeTHBIii aHAJIOT YPAaBHEeHHUs] KOHBeKUNHU U U Py3un. YcTroiiuuBbie U

HGyCTOﬁ‘IHBbIC YHUCJICHHBbIC CXEMBbI. A.]'Il"OpI/ITMbI MOUCKA CONMPAKCHHDBIX noJien CKOPOCTH H

aaBJjieHusi. MeToabl pelICHUA CUCTEM HeJHHEHHbIX anreﬁpauqeumx ypaBHeHnﬁ

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpobHOrO Meponpustus: KourponsHas pabota

Bec koHTpObHOrO Meponpusitusi B BPC: 20

IIpouenypa npoBeneHnsi KOHTPOJIbHOr0 MeponpusaTus: PaboTa npoBoauTcs nuckMeHHO. Bpems

BBINOJHEHHS 1 aKaJeMHYECKHMH Jac.

KpaTKOC CoA€cpKaHMuE 3alaHUA:

KontpomnbHas pabota cOCTOUT U3 7 BOIPOCOB U3 14 BOPOCOB U JUIsl TPOBEPKH 3HAHUSA U 2
3a1a4M U3 3-X 3a/1a4 JUIs IPOBEPKH YMEHHUS.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: A(PPEKTUBHBIC AITOPUTMBI
ISt YK CIEHHOTO peleHus
CUCTEMBI HEJIMHEHHBIX
TuddepeHIMaIbHbIX YpaBHEHUN B
YaCTHBIX TIPOM3BOIHBIX,
ONMCHIBAIOIUX TEUEHUE OJHO- U
IByX(}a3HOW MHOTOKOMIIOHEHTHOU
Cpelpl W TPOLECCHl TEIUIO- U
MaccooOMeHa

1.OTBe"aeT m CBOMCTBY KOHCEPBATHUBHOCTH
WCIIOJIb30BAHUE BBIPAXKEHUS [T PPEKTUBHOTO
koa¢pdunuenta nuddysuu B Bune I'e = (I'P +I'E)/2 npu
I'P #TE.

2.B 4eM 3akirouaeTcss HeJOCTaTOK HE3aBUCHUMOI'O
BbIUUCIIEHUS TU(P(Y3HOHHOTO U KOHBEKTUBHOTO MTOTOKOB
B 3aJla4axX KOHBEKIUHU U 1upPpy3un?

3.B kakux ciydasix MOXHO 3aIlcaTh B CTaHAapPTHOM
(hopme 00001IeHHOE YpaBHEHHE MIEPEHOCA OTHOCUTEITLHO
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TeMnepaTrypbl?

4.JIlnBEepreHTHBIN U HEAUBEPIE€HTHBIN BUJ YPaBHEHHUS
IepeHoca.

5.IlocnenoBaTrenbHOCTD ONEPALUA U IPUHSATHIE
nonyiieHus B anroputme SIMPLE.

6.I'paHnyHbIE YCIOBUS ISl CHCTEMBI TUCKPETHBIX
YPaBHEHUU JJI1 KOPPEKLIUU JABJICHUS.

7.IlosicHUTh MEXaHU3M HU)KHEW pellakcalluy IpU
UTEPALMOHHOM PELIEHUHU YPABHEHUH IIEPEHOCA.
IToka3aTp aHAJIOTUIO C METOJOM PELICHUS
HECTAllMOHAPHOM 3aJja4l METOJOM YCTAHOBJICHHUS.
8.IlosicHUTH cyTh «OnokupoBaHHbIX» KO 1 crioco6s
3aJjaHus TpeOyeMbIX YCIOBUI Ha rpaHULle
6moxupoBanHbix KO.

9.Merton peleHus CONPSKEHHBIX 3314 OKHJIKOCTh-
CTeHKa» U 3a7anne Tpedyembix ['Y.

3HaTh: METOJbl JUCKpeTH3alHUU
Qg epeHnaIbHbBIX YPaBHEHUN B
YaCTHBIX MIPOU3BOIHBIX
THIPOAMHAMUKA W TEIUIO- W
MaccooOMeHa

1.KoadduimeHTs! 1MCKpeTHOro aHaiora Jyis 3a1a4
KOHBEKIMH U auddy3un.

2.01nn4ne SKCIIOHEHIIMATIBHOU CXEMBI OT CXEMBI C
Pa3HOCTSIMH NIPOTUB MOTOKA U LIEHTPAIbHO-PA3HOCTHOM.
3.Cytb po6eMbl BBIXOJHBIX IPAHUYHBIX YCIOBHH B
3amauax KOHBeKIUH u auddysun.

4.«I1laxmaTHBIE» pacueTHbIE CETKU AJIS PeIIECHUs
YpaBHEHUI THJIPOJUHAMUKHU.

5.Cxemuas quddy3us a1 IByMEPHBIX 3a]1a4 KOHBEKIMH
IIPU UCIIOJIB30BAHUU CXEMBI C PA3HOCTSMHU «IIPOTUB
noToka». PaccMoTpeTs ABa ciy4aro HanpaBiIeHUs
BEKTOpPa CKOPOCTH: BJIOJIb OCU X U MOJ YIJIOM K 3TOH
OCH.

VYMmerTs: HCTIOJB3YSI METOJT
KOHTPOJIBHOTO 00beMa, COCTABISATh
CHUCTEMY anredpanyecKkux
YpaBHEHUH, SIBIISTFOLIIUX CST
JIMCKPETHBIMU aHajoraMu
MCXOJIHOM CUCTEMBI
nudepeHIMaNbHBIX  YpaBHEHUHN

TUAPOJMHAMUKA U TEIJIO- U
MaccooOMeHa

1./]aHO: NCTOYHUKOBBIN WIeH ypaBHEeHUs JUPDy3un
3aJlaH B BUJE

S=4-50"3.

JIuneapu3yiiTe ICTOUHUKOBBIN YJI€H 3-51 BO3MOKHBIMU
croco6aMu, OJIMH U3 KOTOPBIX 3KBUBAJIEHTEH
KacarenbHOU K KpuBoil S = S(®D) B Touke @ = O*, rne
@* - 3HaueHHEe UCKOMOW (QYHKIIMU Ha MpeAbLAYIIeH
UTEPALIUN.

2.3anummTe CUCTEMY JAUCKPETHBIX aHAJIOTOB JJIs
OJTHOMEPHOTO CTallMOHApHOTO ypaBHeHUs Auddy3uun
IIPH YCIIOBUSX:

I'=1;S=-®"; ®(0)=0; ®(3)=1; KoOOpAUHATHI IATH
y3noBbIx Touek X = 0; 0,5; 1,5; 2,5; 3

3.3anumunTe CUCTEMY IUCKPETHBIX aHAJIOTOB AJIs
OJIHOMEPHOTO CTallMOHAPHOTO YpaBHEeHUs Tuddy3un
IIPH YCIIOBUSAX:

I'=2;S=-®"; O(0)=1; ®(3)=2; KOOpAUHATHI NIATU
y3noBbIx Touek X = 0; 0,5; 1,5; 2,5; 3

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5

Onucanue xapakmepucmuxu evinoinerus 3Hanus: OneHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO
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Oyenxa: 4

Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a4

Ouenxa: 3

Onucanue xapaxmepucmuxu evinoaneHus snanusa: OueHkKa "y10BIEeTBOPUTENILHO" BBICTABIISETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITIOJIHEHO

Oyenka: 2

Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO'" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-3. ApxurekTypa, pyHKIHOHAJBbHOE HANIOJIHEHHEe, IPUHIMIBI padoThl koga ANES.

Anreﬁpanqecmle U OJHOIIAPpAMETPUHYECCKHUE MOIE/IN TypﬁyHeHTHOCTH

®opmbl peanauzanuu: [luceMennas padora

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro meponpustusi B BPC: 20

IIpoueaypa npoBeaeHusi KOHTPOJIbHOI0 Meponpusitus: Pabora nmpoBoauTCs MUCbMEHHO. Bpems

BBEITIOTHEHHS 1 aKaIICMI/I‘-ICCKI/Iﬁ qac.

KpaTkoe cogep:kanue 3a1aHus:
Kontpomnbnas padora coctout u3 20 BOIpocos

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: BO3MOXKHOCTH,

apXUTEKTYpY,

OCHOBHOC€

(YHKIIMOHAJIBHOE HAIlOJIHEHUE U

IMPHUHIMUIIBI

paboThI

YHUBEPCAIBHBIX  KOMIIBIOTEPHBIX

KOZIOB I
Tero(U3NUECKUX 3a1a4

peueHus

1.1.TIpaBuia ocpennenus Peitnonbaca mist
IIyJbCUPYIOLUX XapAKTEPUCTUK TCUCHUS.

2.Yem oTiiMyarOTCs MpaBUiia OCPEIHEHUS XapaKTEPUCTUK
TedeHus 1o daspy OT npaBui OCPEIHEHUS 10
Peitnonpacy? B kakux ciaydasx 1enecooopasHo
ocpennenue no Paspy?

3.XapakTepHble 30HbI 10 TOJIIMHE TYPOYJIEHTHOIO
MOTPAHUYHOTO CJI0s1, U OBEJICHUE NPOQUIIS CKOPOCTH B
ITUX 30HaX. Y KQXKUTE PUMEPHBIE TPaHULbI PACCTOSTHUN
OT TBEP/IOM HENPOHMIIAEMOM CTEHKH, B paMKaX KOTOPBIX
CIIpaBeIUB JIOTApUPMUIECKUN 3aKOH JJI1 CKOPOCTH.
4.OcpenHeHHbIe ypaBHEeHUs PeliHonbca COXpaHeHus
MAaccChl, UMITyJIbCa B MPOEKIUAX Ha OCH KOOPJUHAT,
9HEpruu. PEHHONBICOBBI HANIPSIKEHNUS, BEKTOP
IJIOTHOCTU TYpOYJIEHTHOTO OTOKA TETIOTHI.

5.I'unore3a byccunecka. Cyts ananoruu. Henocrarku
TUIOTE3bI.

6.Knaccuueckas ¢popmyna [Ipanntis ans TypOyaeHTHOM
Bs3kocTH. O6acTh mpuMeHUMOocTH (popmyssl [Tpanaris.
7.0cob6eHHOCTH TYpOYIEHTHOCTH B CBOOOTHBIX TEUCHUSIX
(cTpywm, Cleabl, CJIOM CMEIICHHS).

8.®opmyna IIpanarisa - Konmoroposa ais
TypOyJIE€HTHOMN BSA3KOCTH.

9.®opmyna Konmoroposa Jyist CKOPOCTH AMCCHUTIALINN.
10.Cocrapinsronue 6ananca ypaBHEHUS ITepeHOCca
KMHETHYECKOW PHEPTUU TYPOYICHTHBIX IyJIbCAIUHA.

11.B yem npuHIMNHAIBbHOE pa3inyune cTaTel OanaHca
KMHETHYECKOW YHEPTUU TYpOYICHTHBIX IYJIbCAIMH 115
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MIPUCTEHOYHBIX U CBOOOJHBIX TYpOYJICHTHBIX TEUEHH?
12.KauecTBEHHOE NIOBEIEHNE KHHETUUECKON YHEPTUU
TypOYJICHTHBIX MYJIbCallUii BOJW3H CTEHKH (yKa3aTh
XapaKTepHbIE 10100J1aCTH).

13.KayecTBeHHOE OBEICHUE CKOPOCTH JUCCUTIAIIUN
KHHETHYECKOW YHEPTUU TYPOYICHTHBIX ITYJIbCAIHHA
BOJIM3H CTEHKH (YKa3aTh XapaKTEPHBIC MOA00TIACTH).
14.KadecTBeHHOE MMOBEIEHUE TYpOYIEHTHBIX
HanpspKeHUH BOJIM3H CTeHKHU (yKa3aTh XapaKTepHbIe
1Mo100J1acTH).

15. I'enepatop cetok ANES. CTpyKTypupOBaHHbIE 1
HECTPYKTYPUPOBAHHBIE PACUETHBIE CETKH.

16. 3aganue rpannuHbIX ycioBuil B koge ANES.

17. OcoOeHHOCTH 3a/laHusI TPAaHUYHBIX YCIOBHH Ha
BBIXOJI€ U3 pacueTHOI 00sacTu.

3HaTh: METOABI JIOKAa3aTeJIbCTBA
JIOCTOBEPHOCTH HOJTY4EHHBIX
pe3ynbTaToB YHCIICHHBIX
UCCIIEOBAaHUN  TEIUIO(PH3MYECKUX
IIPOLIECCOB (BepuduKarys
MOJIeJIeld M aJTOPUTMOB, CETOYHAsS
HE3aBUCUMOCTb pe3yIbTaTOB,
CXOJIUMOCTb UTEPALMOHHBIX
npouenyp, COIIOCTABJICHUE

pe3yabTaTOB C HMEIOIIMMUCST B
JUTEpaType NaHHBIMU U Ip.)

1.1. Meronp! noKa3arenabCTBa JOCTOBEPHOCTH
IIOJIyYE€HHBIX PE3YJIbTaTOB.

2.Ha kakoM paccTOSIHUU OT TBEPJIO CTEHKH JOJIKHA
HaXOAUThCS OnMrKaiias y3j10Bast TOUKa pacueTHON
CETKH JUIS IOJIyYEHHMS JOCTOBEPHBIX PE3YJIbTATOB IIPU
UCIOJIb30BAHUU CTaHAAPTHOI k-& Monenu?

3.Kak ciegyer M3MEeHUTh CETKY, IOCTPOECHHYIO
NIePBOHAYAIBHO U1 UCIIOJIb30BAaHUS CTaHAAPTHOM k-€
MOJEJIH, ITPU UCII0JIB30BAaHUU MOJIEIIEN JUIsl HU3KHUX
TypOyJIeHTHBIX yKcen PeliHombaca 11 mosryueHust
JIOCTOBEPHBIX PE3YyJIbTaTOB, HE3ABUCSIIMX OT CETKHU.

Onucanue MKAJbI OLEHUBAHUS :

Ouyenxa: 5

Onucanue xapakmepucmuxu evinoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3

Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/1aHU€E NTPEUMYILECTBEHHO BBIIIOJIHEHO

Oyenka: 2

Onucanue xapakmepucmuxu evinoanenus sHanus: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISAETCS
€CJIM 33JJaHUE BBINIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBIIIOJIHEHO

KM-4. Pacuyer noJieii CKOpOCTH M TEMIIEPATYPHI B YCTPOICTBE 3aJaHHOM
reoMeTpu4ecKoil (popMbl NP 3aJAHHBIX KPAaeBbIX U HAYAJIbHBIX YCJIOBHUSAX C IOMOLIbLIO

OTKPBITOro KoMINbOTEepHOro koga ANES

®opmbl peanuzanuu: [IpoBepka 3axanus
Tun KoHTpoIBLHOr0 MeponpusiTusi: Pacuerno-rpaguyeckas padora
Bec konTposbHoro meponpusitusi B BPC: 20

IIpoueaypa  npoBexeHust

KOHTPOJIBHOI'O

meponpusTusi:  CTyaeHTam

BBIJAKOTCA

uHauBHyanbHble 3anaHusg Ha PI'P. Tematuka PI'P: «BbImoaHUTE pacyer mosieil CKOPOCTH H
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TEMIIepaTypbl B YCTPOMCTBE 3aJaHHOW TIeOMeTpUYecKoil (OpMBI TpU 3aJaHHBIX KPaeBbIX W
HayaJbHBIX YCJIOBHUSAX C TMOMOIIBIO OTKpPHITOro KoMmmbloTepHoro koma ANES. Ilomyunts
XapaKTEPUCTHKHN, BAXHBIC JUISI HMHXKEHEPHBIX mpuioxeHuin». Otuer mo PI'P nomkeH ObiTh
o(opMIIEH B COOTBETCTBHM CO CTaHIAPTHBIMHU TpeOOBaHMAMHU K odopmiieHuto pesynbratoB HUP.
KommnbroTepHas mpe3eHTalusi JOJDKHA OTpaXaTh (DU3MYECKYI0 M MaTEeMaTU4YeCKYyl0 MOCTaHOBKY
3aJa4M, MCIIOJIb3YyEMbIE CETKH, J0Ka3aTeJIbCTBO JOCTOBEPHOCTH pE3YJbTATOB, PACCUYUTAHHBIE
JIOKAJIbHBIE U CPEIHUE XAPAKTEPUCTUKH, BBIBOJIBI.

KpaTkoe conep:kanue 3a1aHusi:

B kauecTBe npuMepa npecTaBiIeHO 3a/laHNE 10 pPacueTy TEIUIOBBIX ITOTEPh YEPE3 OKOHHBIN
poeM U KOHTpoJupyembie JaHHBIM KM myHKTBI 3a1aHuSl.
PaccunTaTh TenaoBbie NOTepH Yepe3 OKOHHBIN MIPOeM B 3aBHCHMOCTH OT 3230pa MEXK1Y

ABYMS CTEKJIaMHU

B nannoii 3amaue TpedyeTcs uccieaoBaTh BIUSHIE IIUPHHBI IBYXCIOMHOTO OKOHHOTO OJ10Ka
Ha TEIUIOBBIE IOTEPH Yepe3 OKHO. OKHO MOKHO paccMaTpHUBaTh KakK JBYMEPHYIO KaBEPHY,
COCTOSIIILYIO U3 JIBYX BEPTUKAIBbHBIX CTEHOK-CTEKOJ MU 3a30pa hwin Mex1y HUMH,
3aIl0JIHEHHYIO BO3TyXOM. BepTuKanbHbIi pa3mep KaBEepHBI CYLIECTBEHHO 00JIbIIE, YEM 330D

hwin.

Jliis MoJienupoBaHMsl HCIOIb30BATh 33JaHHbIE TeMIlepaTypsl B omerieHuu Troom =20 C u
BHemHel cpene Tout = -15 C u ko3 unments rerooraayn aroom = 5 Br/(M2xK), aout = 10
B1/(M2%K). [l MopenupoBaHMs CHII IUTaBYYECTH MCIOIb30BaTh Npubmmkenue byccunecka.
P€3y.HBTaTI>I CpaBHUTH C UMCIOIIUMUCH JaHHBIMH.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: COBOKYITHOCTb
IpOrpaMMHOr0  obOecriedeHus B
coctaBe Microsoft office, makersl
nporpamm B coctaBe koga ANES
MOCTPOCHHS TPAPHUKOB, CKAIISIPHBIX
U BEKTOPHBIX MOJIEH NEepeMEeHHBIX
st oopmileHUsT  pe3ysbTaToOB
HaY4YHO-HMCCIIEI0BATENbCKOM
NesITeIPHOCTH B BHJE CTaTew,
JIOKJIQJIOB, HAy4yHBIX OTYETOB H
IIPE3CHTalNN

1.1) C nomompto octmporieccopa koga ANES,
rpadudeckoro nakera Para View, oucHBIX
KOMIIBIOTEPHBIX MTPHUIIOKEHHUN BBIITOJIHUTH 00pabOTKyY
PE3yNIbTaTOB PACYETOB B BUJIE COACPKATEIBHBIX
rpaduKoB, TAOJIHII MTOJIEH KOMITIOHEHTOB CKOPOCTH U
temrneparypsl. [IpoBecTu comnocraBieHne NOTYy4EHHBIX
PE3yIBTATOB C UMEIOIIUMHUCS JTUTEPATYPHBIMHU TaHHBIMHU.
PaccuuTath U npeAcTaBUThH JOKAJIBHBIE U CPEAHUE
XapaKTePUCTHKH, BaXKHBIC JUIT MHKEHEPHBIX
npunoxenuit (uucna Hyccenbra, k03 punmeHTsr
COTIPOTHUBIICHUS U JIP).

YMerb: dopmynupoBaTh eI U

1.1) ChopmynupoBaTh GPU3NUECKYIO TOCTAHOBKY 3aJ]1a4H,

3a1a4n UCCIIEIOBaHMS U LeJIb U 33/1a41 UCCIIE0BAHUS
00OCHOBBIBaTh ~ MaTEMAaTUYECKYIO 2) ChopmynupoBaTh MaTEMAaTHUYECKOE OMMCAHUE 3a/1aUH.
MOCTaHOBKY 3aJ1a4H

YMmeTs: HCIIOJIb30BATh 1.1) C nomomsto npenponeccopa ANES chopmupoBats

CYHICCTBYIOIUE U pa3pa6aTBIBaTB
HOBBIC QJIITOPHUTMBI JIA PCIICHUA
KOHKPCTHBIX 3aJlad B o0iactu

pacueTHyro 00J1aCTh, COJEPXKAILYIO [10100TaCTH
«OKUJKOCTbY, «TBEP/Ible HEPOHUIIAEMbIE OOBEKTHI» Ha
BBIOpaHHOM pacueTHOM ceTke. BbiOparh THI conBepa.

AIEPHOMN DHEPreTUKU u Bri6paTh pexum pacyeToB
TETIIOPU3UKU (mapaJuiebHbIN/TOCIeJOBATEIbHBIN).
YMeTb: NPUMEHATh  OTKPBITHIN 1.1) 3apate HayanbHBIE U KpaeBbIe YCIOBUS,

KoMIblOTepHBIM KOJ ANES s
pelieHus: Terodu3nyecKux 3aaad
AJIEPHOMN YHEPrEeTUKH

KOA(PHUIMEHTHI IEpEeHOCa U UCTOYHHUKOBBIE YJICHbI
YHCIIEHHO pEIllaeMbIX YpaBHEHUH MepeHoca.

2) BBINOJIHUTB CEPUIO PACYETOB C Pa3IMYHBIM HAOOPOM
BXOJIHBIX TAPaMETPOB.

VYMmeTs:
JIOCTOBEPHOCTH

JA0Ka3bIBaTh
IMOJTYYCHHBIX

1.1) JlokazaTh 1OCTOBEPHOCTh MOIY4aeMBbIX
pE3yIbTATOB.
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JaHHBIX, (bopMynnpoBaTh
pe3yiabTaTel M pa3padarbiBaTh
IIPAKTUYECKUE PEKOMEHIALUU I10
UX MCIOJIb30BAHUIO

YMeTh: NpUMEHSTh MPOTrPaMMHOE
obecrnieuenne B cocraBe Microsoft
office, makeTrhl TmporpamMm B
cocraBe kona ANES mnocrpoenus
rpadukos, CKaJISIPHBIX u
BEKTOPHBIX TIOJICH TIEpEMEHHBIX
JUISL TIPEJICTaBJICHUS PE3yJIbTaTOB
Hay4HO- HCCIIEIOBATEIbCKOU
JIESITEIbHOCTH

1.1) IloaroToBUTH MpPE3EHTAINIO BBHITTOJIHEHHONW PaOOTHI.

Onucanue MIKAJbI OICHUBAHUSA:

Oyenka: 5

Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4

Onucanue xapakmepucmuxu evlnonenus 3Hanus: OLeHKa "Xopouo" BEICTaBISAETCS €ClIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHHUS 3314

Oyenka: 3

Onucanue xapakxmepucmuxu evinoaneHus snanusa: OueHka "y10BIEeTBOPUTENILHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOJHEHO

Oyenka: 2

Onucanue xapaxmepucmuxu 8blnoanenus 3nanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISAETCA
€CJIM 3aJJaHue BBHITIOJIHEHO HEBEPHO WJIM MPEUMYIIIECTBEHHO HE BBHITTOJIHEHO

KM-5. Moaeau TypOy/1eHTHOCTH, peaiu3oBaHHble B koge ANES

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Meponpusitusi: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeaeHusi KOHTPOJbHOI0 Meponpusitusi: Pabota mpoBouTCs MUCbMEHHO. Bpems

BBITIOTHEHUS 1 aKaJleMI/I‘-ICCKI/If/'I qac.

Kparkoe conep:kanue 3a1aHus:

KonTponbHas padota coctout u3 10 Bonmpocos.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: UEPAPXHUIO0 MATEMATHUYECKUX
Mopeseun TerI0(QU3NIECKUX
MIPOLECCOB B SAJIEPHON SHEPrETUKE,
Pa3IMYAOIIUXCA BPEMEHHBIMU U
IIPOCTPAHCTBEHHBIMU
MacimrabamMu, pa3sMEpHOCTHIO U
YpPOBHEM JIeTalIn3aliun
COBOKYITHOCTH CONPSYKEHHBIX
MPOLECCOB

1.CrannaptHas k-¢ Mozenb. OCHOBHBIE JOMYIIEHUS TTPU
e€ hopMynupOBKe, MPEUMYILECTBA U HEIOCTATKU
MOJIEJIH.

2.00bCHUTE TOCTPOECHUE MOJIENIN JJIS YICHOB
MOPOKJIEHUS ¥ TUCCUTIAIIMK B YPaBHEHUHU MTEpeHOca
CKOpOCTH JIMCCHUIIALIUY € B CTaHAApTHOM k-& Monenu.
3.OCHOBHBIE PUHIUIIBI TOCTPOCHUS MOJETEN TS

T Py3MOHHBIX YJICHOB B YpaBHEHUsIX nepeHoca k 1 €.
4.OcHOBHbBIE UJIeH (OIYIIEHUS ), UCTIOIb30BaHHbBIE MPU
MOJTyYeHUHU aJIreOpandecKux YpaBHEHUH JUIsl BTOPBIX
MOMEHTOB U3 MOJIETIbHBIX AU PepeHInanbHbIX
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ypaBHEHUH NEpEeHOCca BTOPHIX MOMEHTOB.

3HaTh: BO3MO>KHOCTH, 1.YHuBepcaibHble 3aKOHBI 17151 TPO(UIIST CKOPOCTH U
ApXUTEKTYpY, OCHOBHOE TEMIEPaTypbl B IPUCTEHOYHOU 00JaCTH TYpOYIEHTHOTO
(GyHKLIMOHATIBHOE HAIMONHEHUE U TEYEHHUS.

MIPUHLHUIIBI paboTsI 2.ANropuT™M «CHUIMBKHU» YHUBEPCAIBHOTO 3aKOHA JIs
YHUBEPCAIbHBIX  KOMIIBIOTEPHBIX CKOpOCTH CO CTaHAApTHOH k-& Moenbio.

KOJIOB JUTSL peuieHus 3.AJITOPUTM «CILIMBKHY» YHUBEPCAIBHOTO 3aKOHA IS
TETUIO(PU3NUECKUX 3a]a4 TEMIIEpPaTyphl CO CTAaHIAPTHOU K-& MOAETIBIO.

4.0co0eHHOCTH alIPOKCUMALIUU UCTOYHUKOBBIX WICHOB
B ypaBHEHHUU 171 k B IepBOM NMPUCTEHOUYHOM
KOHTPOJIbHOM 00bEeMe MPH UCII0JIb30BaHUN
MPUCTEHOYHBIX (QYHKIUH.

5.0cHoBHbIe 0TIAN4US k- MoiesIel U pacueTHBIX CETOK
IUIsL HU3KUX TypOyleHTHBIX yncen PeiiHombaca oT
cTaHJapTHOM k-€ 1 ceTok st Heé.

6.Kax yuntsiBaeTcst BiAMsIHUE TBEPAON CTEHKHU B
YPaBHEHUSX IIEPEHOCA BTOPbIX MOMEHTOB?

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Onucanue xapakmepucmuxu evinoinerus 3Hanus. O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHUe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO MMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Onucanue xapakmepucmuxu evinonenus 3Hanus: OLeHKa "Xopouo" BEICTABISAETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Onucanue xapaxmepucmuxu evinonanenus snanus: OneHka "yJI0BICTBOPUTEIIHHO" BEICTABIISICTCS
€CIIM 3aJJaHie MPEUMYIIECTBEHHO BBITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp
@DopMa NPOMEKYTOUHOM aTTecTalMM: 32a4ET C OLIEHKOU
IIpumep Onsiera
Her, T.x. aTTecTanus npoBoUTCA 1O pe3yJibTaTaMm padOThl B CEMECTpE.
IIpouenypa npoBenenust
Her, T.x. aTTecTanus npoBoAUTCS 1O pe3yJibTaTaM padOThl B CEMECTpE.

L Ilepeuenv Komnemenyuil/uHOUKaAMOpPoO8 u KOHMPOAbHBIX 60NPOCOB NPOBGEPKU PE3YTbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenunst/Uuankarop: UJ1-1lonk-1 CiocoGeH Kk aHAIN3y KOMIUIEKCHBIX MPOOJIEeM B
00J1aCTH SIIEPHOM YHEPTETUKU U TETUTOPU3UKH

Bonpocel, 3a1anns
1.1. 3anucarb 00600IIEHHOE YpaBHEHHE TIEPEHOCA (3aKOH COXPAHECHHSI) B MHTETPAIBHOHN (opMe.
[TosICHUTB CYyTh OTAETBHBIX YJICHOB.
2. Kak Oyzer BBITJIAETD ClIaraeMoe B 3aKOHE COXPAHEHUs, CO/IeprKalliee IMPOU3BOTHYIO IO
BPEMEHH, B 3aBUCMOCTH OT B3aMMHOT'O PACIIOJIOKEHHUS TPOU3BOIHOM 110 BpEMEHU U
WHTETpaIa 10 (PUKCUPOBAHHOMY B IPOCTPAHCTBE 00BEMY?
3. 3anucaTth ypaBHEHHUS COXPAHEHHUSI MACcChl, UMITYJIbCa B MPOEKIIUU HA KOOPJUHATHYIO OCh «1»,
HHEPrUU OTHOCUTEIBHO yJEIbHON SHTAJIBIINH.
4. Yro npenctaBigoT coboro kodhdunmeHT nuddy3un 1 ICTOYHUKOBBIN YJieH B YpaBHEHHH
COXpaHEHHUS UMITYJIbCa B TIPOCKIIUU HA OCh «1»?
5. Maremarnyeckas popmynupoBka MKO.
6. UTo moHUMaeTCs 0] KOHCEPBATHBHBIMH YHCICHHBIMH CXEMaMu?
7. Beipaxkenue i1 IWIOTHOCTH AU (y3noHHOr0 notoka uepes rpanb KO «e» 11t onHOMepHOH
cTalioHapHON AU Py3un 0e3 HCTOUHUKOB.
8. luckpeTHsIil aHasor 0000IEHHOT0 ypaBHEHUs! JU(HY3UN IPU HUCTIO0JIb30BaHUH A0COIFOTHO
HEsIBHOI cxeMbl. BoipaxeHus ais Ko3QpPUIIMEeHTOB JUCKPETHOTO aHAaJIora.
9. Peanu3anysi rpaHUYHOTO YCIOBHS B BUJIE 33aHHOM IUIOTHOCTH AU(PPY3MOHHOTO MTOTOKA
Yyepe3 UCTOUHUK B ipurpanngHoM KO.
10. OTBeyaeT U CBOMCTBY KOHCEPBATUBHOCTH HCIIOJIb30BAaHUE BhIpaKEHUS JUIsl 3((HEKTUBHOTO
koaurmenta quddysun B Buge ['e = (I'P +T'E)/2 mpu I'P #T'E.
11. B yem 3akiroyaeTcsi HeIOCTaTOK HE3aBUCUMOTI'0 BBIYMCICHUS AU(PPY3nMOHHOTO U
KOHBEKTHBHOT'O IMIOTOKOB B 33/1a4yaX KOHBEKIMHU U T y3un?
12. B kakux ciryyasix MOYKHO 3aIicaTh B CTaHAApTHOH Gopme 0000I11IeHHOE YypaBHEHUE
NepeHoca OTHOCUTENBHO TeMIepaTyphl?
13. JluBepreHTHBIN 1 HEAUBEPTEHTHBIN BT ypaBHEHUS MIEpeHOCa.
14. KoaddurmeHTsl TUCKPETHOTO aHajora Jist 3a7a4 KOHBEKIMHA U TudPpy3un.
15. OTnuyne SKCIOHEHIMATIBHON CXEMBI OT CXEMBI C Pa3HOCTSIMH MTPOTHB IMOTOKA U
LEHTPAIbHO-PAa3HOCTHOM.
16. CyTb mpo0OsIeMbI BBIXOIHBIX TPAHUYHBIX YCIOBUH B 331a4aX KOHBEKIMH U U y3UH.
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PaccaHTaTh TENIOBKIE IOTEPH 9€pe3 OKOHHBIA MPoeM B
3aBHCHMOCTH OT 33a30pPa MeRIY ABYMS CTEKIaMH

B pammoi zamawe Tpedyerca HccIenoEaTe EBIHAHHE
MIHPHHEI ABYXCIOHHOTO OKOHHOTO O/IOKA HA TEIUIOBELIE
motepH depez okHO. OKHO MOMHO pacCMATPHEATE Kak
ABYMEPHYIO KaBepHY, COCTOAMYIO H3 ABVX BEPTHKATEHEIX
CTEHOKE-CTEKOT H 3a30pa hwin MEXIY HHMH. 3al0THeHHYIO
BOzavXOM. BepTHkanpHEN pazMep KaBepHEI CYIIECTESHHO
bonbne, 9eM 3a30D hwin.

HOra  MOAeTHpOBaHHA  HCMOTLIOBATE  3a7JAHHEIE
TEMIIEPATYPEL B TIOMEINEHHH Troom = 20 C 1 eHemHel cpene
Tot = -15 OC m xosdhdummentsr TenmooTIaTH Ohoom = 3
Br/(M*K), oot = 10 Br/(m2K). 1z MofemHpopaHma cHI
MIAEYYECTH HCOONb30BaTh NPHOMDKEHHE bByccHHeCKa.

2. Pe3ayapTaThl CPAEHHTE ¢ HMEIONTHMHCH JAHHEIMH.

1. CdopmynupoBars pru3nyecKyro NOCTAHOBKY 3a/1a4H, e]Ib U 3a/1a41 UCCIICTOBAHHUA.
2.  CdopmynupoBaTh MaTEMaTHYECKOE OMMCAHUE 3aJIaUH.

MaTepI/IaJ'[bI AJIS IPOBEPKHU OCTATOYHBIX 3HAHHUI

1.Yto coboii mpencranisier 06001meHHbIi kodhdunrent aud@y3un B 4aCTHOM ciiydae
ypaBHeHuit HaBbe — CTOKCA 1 IEPEMEHHBIX CBOMCTB KHIKOCTH?
OTtBeTsI:
a) TETUIONPOBOIHOCTD KHUIAKOCTH;
0) TMHAMHYECKYIO BA3KOCTb, IEICHHYIO Ha yucio [Ipanatis;
B) TMHAMHYECKYIO BS3KOCTb;
B) KHHEMATHUYECKYIO BA3KOCTh;
T') IVNIOTHOCTh, YMHOKEHHYIO Ha TEMIIEPATYPOIPOBOJHOCTD.
BepHblii 0TBET: B) JTUHAMHYECKYIO BA3KOCTb
2.Kak 3anmceiBaercs «iuddy3nonnoe» ciaraemoe B 0000IIEHHOM YpaBHEHUH TIEPeHOCA
yaenbHo BenuunHbl ®? O6001menHbit ko3 duiment auddy3un 06o3HaueH CUMBOIOM «I ',
IUIOTHOCTD — «P»; KNHEMaTH4ecKasl BI3KOCTh — «v»; «div» n «grady - onepaTopsl
TUBEPTeHIIUU U TPaTueHTa
OTBeTHI:
a) div(I'grad®)
0) div(pv grad®)/T";
B) div(pl divd) ;
r) grad(divd).
Bepnpiii otBet: a) div(I'grad®)
3.KaxoB ¢usnueckuii cmbici BoipaxeHus «I'grad®» B oqHOM U3 ciaraeMbix 0000LIEHHOTO
ypaBHEHHUS MepeHoca yAeIbHON BennunHbl O?
OTBeTHI:
a) 1 py3noHHbII MOTOK D;
0) MOHBIM MOTOK D;
B) IJIOTHOCTH AU dy3noHHOr0 mortoka d:
T) IJIOTHOCTH U y3noHHOTrO MOTOKa @ ¢ 0OpaTHBIM 3HAKOM;
1) 1 dy3noHHbIN MOTOK @ ¢ 0OpaTHHIM 3HAKOM.
BepHnslii oTBeT: B) mi10THOCTH U (y3n0HHOTO NoToKa @ ¢ 00paTHBIM 3HAKOM
4.B kaxoit ¢popme cieayeT YUCIEHHO pelaTh ypaBHEHUs THAPOAMHAMUKY JUTSL TPEXMEpHOU
3a/1au¥ C IEPEeMEHHBIMHA (PU3NYECKUMH CBOMCTBAMU?
OTBeThI:
a) B IEPEMEHHBIX «3aBUXPEHHOCTh-(YHKIINS TOKAY;
0) B IEpPEMEHHBIX «3aBUXPEHHOCTh-(PYHKIUS TOKA» C UCIOJIB30BAHUEM MPUOIIKEHUS
byccuHnecka;
B) B IEPEMEHHBIX «CKOPOCTh — JIaBJICHHUEY;
T') B IGPEMEHHBIX «CKOPOCTh — 3aBUXPEHHOCTH.
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BepHblii OTBET: B) B IEPEMEHHBIX «CKOPOCTH — JAABJICHUEY.

5.K kakomy kiaccy auddepeHunaibHbIX YpaBHEHUM B YACTHBIX TPOU3BOIHBIX OTHOCUTCS

ypaBHEHHE COXPAaHEHHSI UMITYJIbCa B TIPOCKIMIX Ha OCH KOOPIMHAT, CIIPABEATIHNBOE JIJIs
JIBYMEPHOM cTallMOHAPHOM 3a/1a4l O CBOOOIHOM KOHBEKIIUU B 3aMKHYTOM MOJIOCTU MIPH
HEOJHOPOAHOM TeMIepaType CTEHOK MOJIOCTH?

OTtBeTsI:
a) K THIepO0INYeCKUM yPaBHEHUSM;
0) K DJUTUNTHYCCKUM YPaBHEHUSIM;
B) K Tapa0OINIECKUM YPABHEHUSIM.

BepHnblii 0TBeT: 0) K JUTUITUYECKUM yPaBHEHUSIM

6.Kakue YpaBHCHHA OOJ’KHA BKIIFOYATh MAaTEMAaTUUICCKasA MOJCIIb U1 OITMCAaHUA PO CCCOB
TermaooOMeHa IIpu Typ6yneHTHOM TCUCHHUH XKUAKOCTHU B KaHaJIaX CIIOKHOM FeOMeTpH‘ICCKOﬁ

dbopmbI?
OTBETHI:

a) ypaBHEHHS THJIPOAMHAMUKY, SHEPTHH U YPaBHEHUS MOJAEIH I TypOyJIeHTHOH BSI3KOCTH

Peiixapnra;
0) ypaBHEHUS YHEPTUU U YPABHEHUS MOJICIH JIUIS ONIPEICICHHS TYPOyICHTHOU
TETJIONPOBOTHOCTH;
B) OCpEJIHEHHBIE YPABHEHHS TUJIPOJIMHAMUKHN U YHEPTUHU, YPABHEHHS MOJICTIEH IS
orpezieNieHUs KOMIOHEHTOB TeH30pa TYpOyJIEHTHBIX HAMPSHKEHUN U BEKTOPA MJIOTHOCTH
TypOYJIECHTHOTO MTOTOKA TETUIOTHI;
') ypaBHEHUE PHEPTUH U ypaBHEHHUE ISl pacyeTa KOMIIOHEHTOB BEKTOPA IJIOTHOCTH
TypOYJIECHTHOTO MOTOKA TETUIOTHI.

BepHblii 0TBET: B) OCpeHEHHbBIE YPaBHEHHS TUAPOAMHAMUKHI U SHEPTUU, YPABHEHUS

MOJIENIeH JUIs ONpeieIeHHs] KOMIIOHEHTOB T€H30pa TYpOYJIEHTHBIX HaIlPsSHKEHUN U BEKTOpa

IINIOTHOCTHU Typ6YJ'ICHTHOFO II0TOKa TCIIJIOTHI

2. Komnerennmsi/Muaukarop: UJ1-2onk-1 CriocobeH K coCTaBICHHUIO ITOPUTMOB JUIS PELICHUS

KOHKPCTHBIX 3a/1a4 B obmactu HﬂepHOfI SHEPICTUKHU U TCHJ'IO(I)I/ISI/IKI/I

Bomnpocel, 3axanus
1.1. OtBeyaer 11 CBOWCTBY KOHCEPBATUBHOCTH UCIIOJIb30BAHUE BBIPAXKEHUS IS
s pextuBHOro Korppunmenta nupdysuu B Buge I'e = (I'P +I'E)/2 mpu I'P # T'E.
2. B ueM 3akirodaeTcst HEOCTaTOK HE3aBUCUMOTO BbIUMCIIEHUS (D (Y3HOHHOTO U
KOHBEKTHBHOT'O IMIOTOKOB B 3a/1a4yaX KOHBEKIMHU U MU} y3un?
3. B kakux cirydasx MOKHO 3alucaTh B CTaHIapTHOU opme 0000IIeHHOE ypaBHEHHE
NepeHoca OTHOCUTENBHO TeMIEepaTyphl?
4. luBepreHTHBIN U HEAUBEPIEHTHBIN BUJ YPABHEHHUS [IEPEHOCA.
5. IlocnenoBaTenbHOCTH ONlepalyii U NpUHsTHIE fonylieHus B anropurme SIMPLE.

6. FpaHI/I‘IHHe yciioBus 4Jis1 CUCTEMbBI TUCKPETHBIX ypaBHeHI/Iﬁ IJIL KOPPEKIUU JaBJICHUS.

PaccaHTaTh TENIOBKIE IOTEPH 9€pe3 OKOHHBIA MPoeM B
3AaBHCHMOCTH OT 3a30pa MeRIY IBYMS CTeKTaMH

B panmof samaue Tpedyerca HcCIenoBaTk EBIHAHHE
MIHPHHEI ABYXCIONHOTO OKOHHOTO OIOKA HA TEUIOBEIE
moTepH depez okHO. OKHO MOXHO pPAacCMATPHEATE Kak
JBYMEPHYI0 KAaBEPHY, COCTOAMYI) H3 JBVX BEPTHKATBHBIX
CTEHOK-CTEKOT H 3a30pa hwin MEXAY HHMH, 3aM0THEHHYIO
BO2AVXOM. BepTHKampHEIl pasMep KaBepHEI CYIIECTESHHO
Donemme, 9eM 3az0p hwin

Hra  MOAeTHpOBAHHMA  HCMNOTB3OBATE  3a7AHHBIE
TEMIIEPATYPHl B IOMEMEHHH Troom = 20 'C 1 eremmeit cpene
Tot = -15 OC m xosdbdummentsr TenI00TIATH Ohroom = 3
Br/(mK), oot = 10 Br/(m2K). 1z MoeIHpORaHHA CHI
WIaEyHecTH HCIOONB30BATE NpHOmTHeHHe bByccHHecka.

2. PeayapTaThl CPABHHTE ¢ HMEIOITHMHCH JAHHEIMH.

20



PaccunTars TensoBbie NOTEPU Yepe3 OKOHHBIN MPOeM B 3aBHCMMOCTH OT 3230pa MEKAY
ABYMSI CTEKJIAMU
B nmanHoii 3aiaue TpeOyeTcs HccaeI0BaTh BIMSHUE ITUPUHBI IBYXCIOWHOTO OKOHHOTO OJI0Ka
Ha TEIUIOBbIE NMOTEPHU Yepe3 OKHO. OKHO MOKHO pacCMaTpHUBaTh KaK JABYMEPHYIO KaBEpHY,
COCTOSIIYIO U3 JIBYX BEPTHKAIBHBIX CTEHOK-CTEKOJ U 3a30pa hwin Mexay HUMH,
3aMoJHEHHYIO BO3/IyXOM. BepTukallbHBIN pa3Mep KaBEpHBI CYIIECTBEHHO OOJIbIIIE, YEM 3a30D
hwin. [l MoenupoBaHus UCTIOIH30BATh 3a/IaHHBIC TEMIIEPATYPHI B moMelieHnu Troom = 20
C u BHemHew cpene Tout = -150 C u koaddurmenTs! Termmooraaun aroom = 5 Br/(M2%K), aout
=10 B1/(M2xK). Iy MOIETMpPOBAHUS CHII TUTABYYECTH UCTIOIB30BATh IPUOIIKEHUE
Byccunecka. Pe3ynbraThl CpaBHUTH C UMEIOIIMMUCS TAHHBIMHU.
1.  C nomombto npemnporeccopa ANES chopmupoBath pacdeTHYIO 00J1aCTh, COJEPIKAIIYIO
MOA00IACTH «GKUAKOCThY, «TBEPAbIC HEITPOHHUIIAEMbIE 0OBEKThI» Ha BHIOPAHHOUW pacyeTHOM
CETKE.

PaccHHTATE TeNI0OBEIE NOTEPH 9epe3 OKOHHLIHA ompoedM B

3ABHCHMOCTH 0T 3330pa MeRIY JEYVMHA CTeRE./IaMH

B paunofi sagawe TpedyeTcAa HCCIEOBATh BIHAHHE

ITHPHHBL ,II;B}"KCJIOﬁ]-IOI‘D OKOHHOIO 6.]'[01'{.3 HAa TeINIOBBIE

IIOTEPH HWeEpes OEHO. OI{HO MOFHO pacCMATPHEATE Kak

OEVMEPHVIO KABEPHY, COCTOAINVED H3I JEVX BEPTHKAIBHEIX

CTCHOER-CTEROI H 3a30pa hn-jn MEEOY HHMH, 3alI0OTHCHHYED

EBOZOVXOM. BepTHEATBHEIH pasMep KABEPHEI CYINECTECHHO

Donbime, TeM 3a30p hwin.

,]:[JIH MOIOCIIHPOEAHEA HCITIOIEIOEATE ZaJaHHEIC

TEMIIEPATYPE! B IOMEMEHHH Troom = 20 'C 1 premmeit cpene

Tewt = -15 0C m xospdHMIHEHTE TEMTOOTAAYH Oroom = 3

Br/(M*K), tlewt = 10 Br/(m2K). 1z mogemmpopanms cHm

IIaBYVHEeCTH HCIIOIBIOBATE HpHE:[IIH(EI—]HB Byccm{ecn;a_
3. P'EE.’}'.'.[BT&TBI CPAEHHTE C HMCHIIMHMHCA JaHHBIMH.

1. BreimonHuth CCPHIO paCUYCTOB C PA3JIMYHBIM Ha60pOM BXOOHBIX ITAapaMETPOB.

MaTepna.m)l AJIA MIPOBEPKU OCTATOYHBIX 3HAHUHA

1.Kakoit anroputm siBisieTcst Haubosee 3pPpEeKTUBHBIM 11 TOMCKA CONMPSKEHHBIX MOJIeH
CKOPOCTH U JJaBJIEHMSI IIPH PEIIEHUH CTAallMOHAPHON 3a/1auM THAPOIMHAMUKHU U TEIIOOOMEHA B
KaHaJie IEPEMEHHOI0 CEYEHHUS TP MOCTOSHHBIX CBOMCTBAaX TEIUIOHOCUTEIS?

OTBeThI:
a) utepaioHHbIi anroput™ SIMPLE;
0) «"ecraunoHapHsbli» anroput™ SIMPLE (meron ycranoBieHus);
B) anroput™ PISO;
r) urepaunonuslii SIMPLER,;
I) «HectannoHapHbIiy anroput™ SIMPLEC.

Bepnpriii otBet: B) anroput™m PISO.
2.MO0>KHO JIM UCIIOJIb30BATh AJITOPUTM «IIPOTOHKa» NIl UTEPALMOHHOTO PELIECHHS CHCTEMBI
anredpandeckux ypaBHEHUH, MPECTABISIOMNX COOON AUCKPETHBIE aHATIOTH JIBYMEPHOTO
0000I1IeHHOT0 ypaBHEHHUS NIepeHoca yAeIbHONU BenIUHbI D?

OtBerTsI:
a) na;
0) Her;
B) /1a, TOJIBKO B CIIy4ae CTallMOHAPHOM 3a7auu;
T) J1a, HO JJIsl peUIeHUs] MPSAMBIM (HEUTEPALMOHHBIM) METOJIOM.

BepHnbrii oTBeT: a) Aa
3.Kakas ¢popmyna nns pacuera s dextuBHOro kodpdunrenta nudpdysuu 'e mexnay ysnamu
cetku «P» u «E» B MeTone koHTponbHOro o0bema (MKO) siBisieTcst TOUHOM A1t OTHOMEPHOM
crarnoHapHoi 3amaun auddys3un npu ['P # 'E? Cetka KOHTpOJIBHBIX 00BEMOB paBHOMEPHAS,
Y3JI0BBIE TOUKH PacIoiiokeHbl B ieHTpe KO

OTBeThI:
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a) 'e=I'P;
0) I'e =I'E;
B) I'e=0,5IP +TE);
r) 'e=0,5T'ET'P/(I'P + I'E).
Bepnwiii otet: 1) I'e = 0,5TEI'P/(I'P + T'E).
4.Ha kakowm miare anroputma SIMPLE cienyet BBOOUTH HHKHIOK PEIaKCAIUIO J1JIs
KOMIIOHEHTOB CKOPOCTH KUAKOCTH?
OTBeTHI:
a) cpasy, Moclie MoyuYeHUs: KOPPEKIIUU JaBJICHUS Ha TEKYIICH UTEpaIlnH;
0) cpasy, mocse nojay4eHusl Ha HOBOM nTepauuy NpuOIMKeHHbIX 3HAYCHHH CKOpOCTEi U3
JTUCKPETHBIX aHAJIOTOB YPABHCHU JBUKCHHUS,
B) Ha MOCJIETHEH UTepaliy Mepel pacueTaMu IpYruxX ypaBHEHUH IepeHoca, CoIepKaliiux
CKOPOCTbH JKHUIKOCTH.
Bepwnbiii oTBeT: 0) cpa3zy, Mocie MmojiydeHus Ha HOBOW UTepalluu MpUOIHKEHHBIX
3HAYEHUH CKOPOCTEH U3 AUCKPETHBIX aHAIIOTOB YPAaBHEHUH JIBIKCHUS;
5.Ha kakom paccTosiHuu OT 00TEKaeMOil MII0CKOW CTEHKU WJIM CTEHKU KaHaia Mpu
TypOYJICHTHOM PEKUME TCUCHUS KHIKOCTH JIOJDKHA HAXOJAUTHCS TIEPBasi OTCTOSIIAS OT CTCHKU
y3JI0Bast TOUKA PACUE€THOM CETKH ISl allTOPUTMA, UCTIOIB3YIOIIET0 YHUBEPCAIbHBIN 3aKOH IS
CKOPOCTH COBMECTHO CO CTaHIapTHOMH k - € Monenbio TypOysienTHOCTH? PaccTosIHIE OT CTEHKH
omnpenenseTcs 0e3pa3MepHOr KOOPAUHATON Y.
OTBeTHI:
a) Y=y/6>0,5 06— ToNMUHA TIOTPAHUYHOTO CJIOS;
0) Y=y/r0 >0,3, 10— pamuyc TpyOsI;
B) Y =y+=yut/v=30-100, ut— guHamuueckas CKOPOCTb; V — KHHEMAaTU4YECKasi BA3KOCTb;
r)Y=y+t=yut/v=11, ut— auHaMu4eckas CKOPOCTb; V — KHHEMaTH4ECKas BI3KOCTb;,
Bepusiii otBeT: B) Y = y+ =y ut/v =30 - 100, ut — nuHaMu4eckasi CKOpoCTb; V —
KHHEMAaTH4IeCKas BI3KOCTh
6.Kak cnenyet onpeaenuts k03¢ UIMEHTH HCTOYHUKOBOTO wieHa S(+) 1 S(-) B BBIOpaHHOM
KOHTPOJIBHOM 00BEME paCUeTHOM CETKH, YTOOBI B PE3yIbTATE PACUCTOB ITOJTYIUTH B 3TOM
KOHTPOJIbHOM 00BbEMeE KenaeMoe 3HaueHne uckomoii nepemeHHoi ®0? MIcTOYHUKOBBIN YiieH
JauHeapu30BaH B Buje S = S(+) — S(-)d
OTBeTsI:
a) S(+) =M*®0, S(-)=0, rae M — 6omsiroe gucio (10°20);
0) S(+) =M*®0, S(-)=M*D0, tae M — 6osbmioe gucio (10720);
B) S(+)=®0, S(-) =M*dD0, rae M — 6ombinoe yucio (10720);
r) S(+)=M*®0, S(-)=M, rae M — 6obmioe grcio (10720).
Bepnsiii otBeT: 1) S(+) = M*®0 , S(-) = M, rae M — 6onbioe yucino (10720).

3. Komnerenuus/Muaukarop: UJI-lonk-2 [IpuMenser MaTemMatnyeckuii anmapar i peleHus
Ter10(GU3NUECKUX 3a7a4 aTOMHOM 3HEPTeTUKU

Bonpocsl, 3aganus
1.1. JlaHO: UCTOYHUKOBBIN WiieH ypaBHEHUS AU Py3un 3a/1aH B BUE
S=4-503.
Jluneapu3yiiTe ICTOUHUKOBBINA YICH 3-5 BO3MOXKHBIMHU CITOCOOAMHU, OJTMH U3 KOTOPHIX
HKBHUBAJICHTEH KaKcaTeNbHOU K KpuBoii S = S(®P) B Touke @ = O*, rie O* - 3HaUCHHE UCKOMOM
GYHKIIUM HA TIPEIBITYIICH UTEPAITUHN.
2. 3anuuuTe CUCTEMY TUCKPETHBIX aHAJIOTOB JIJIsi OJTHOMEPHOTO CTAI[MOHAPHOI'O YPaBHEHUS
nudy3uu Ipu yCIOBHSIX:
I'=1;S=-®4; ®(0)=0; ®(3)=1; koopauHaTsl TATH y310BBIX ToUek X = 0; 0,5; 1,5; 2,5; 3
3. 3anummuTe cucTeMy JUCKPETHBIX aHAJIOrOB JUIsl OAHOMEPHOI'O CTAIIMOHAPHOTO YpaBHEHUS
T y3un Ipu yCIOBUSIX:
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['=2;S=-®4; ©(0)=1; ®(3)=2; koopauHaTtsl ATH y370BBIX Touek X = 0; 0,5; 1,5; 2,5; 3
2.1. KoadummeHTs IUCKpEeTHOTO aHajiora JJis 3aJ1a4 KOHBEKIUU U qudy3uu.

2. OTnrure 3KCIOHEHITMAIBHON CXEMBI OT CXEMBI C Pa3HOCTSAMU TPOTUB MIOTOKA U
[EHTPaJIbHO-PA3HOCTHOM.

3. Cytb npo0OseMbl BEIXOAHBIX TPAHUYHBIX YCIIOBUHN B 33/ja4aX KOHBEKIIUU U Tudy3un.

4. «lllaxMaTHBIE» paCYETHBIC CETKH JJIA PEIICHUS YPABHCHHUH THIPOIUHAMUKH.

5. Cxemuas nuddy3us 1uist IByMEPHBIX 33/1a4 KOHBEKIIHH ITPH HCIIOIb30BAHUH CXEMBI C
Pa3HOCTSIMH «IIPOTHUB MOTOKa». PaccCMOTpETh JiBa ClTydaro HaIpaBJICHHUS BEKTOPA CKOPOCTH:
BJIOJIb OCU X U O] YTJIOM K 3TOU OCH.

MarepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI

1.YacTHbIM c1yyaeM Kakoro METoJa MOCTPOEHUS AUCKPETHOIO aHaJIora ypaBHEHUS IepeHoca
(3aKOHa coxpaHeHUs) yAeIbHOM BenndrHbl O SBIIIETCS METOJ KOHTPOJIBHOTO 00bema?
OTtBeThI:
a) MeTO0/1a KOHEYHBIX Pa3HOCTEH;
0) MeTO/1a B3BEIIAHHBIX HEBA3ZOK;
B) BapUallMOHHOT'O METO/IA.
BepHnblii oTBeT: 0) MEeTO/a B3BEIIIAHHBIX HEBSI30K;
2.B kakoMm By 10NyCTUMO JIMHEAPU30BaTh HICTOYHUKOBBIN WIEH YpaBHEHUS IEepeHOCa
ynenbHo# BenrmuuHbl @, 3axanubiii popmynoit S = - A*D47 O* - 3HaueHne HCKOMON (PyHKIIUU
Ha IpeablayIel nTepaun
OTBeThI:
a) S =- A* (O*)3*Q;
0) S =- A* (O*)*D3;
B) S = 0,5*A* (O*)3*® - 1.5(D*)4
Bepusriii otBet: a) S = A* (O*)3*0.
U ABYMePHOt CTAMIIOHAPHO 308 MBS yeTsHOf BemrmHst O Ha TpaHie
PacueTHOIL 00MacTI X 331aHO YC/IOBHE 3-r0 poxa (CM. PHCYHOK).

P annn) = T2 = (0 (o), (527)
/(‘:]',—’152,

TJe N — BHEMIHAA HOPMalh K X, HANpPABICHHAA B IPOTHBONOIOKHOM HANPABICHHI
otHocuTensEO ocu X, I' — xoaddmment mupdysmm, dr n of — cBOGOTHEIE TapaMeTps
TPaHHYHOrO YCIOBIS, 3a[aBaeMble [OIb30BaTeneM. JIICKPETHBI aHAIOr L OeCKOHEIHO
TOHKOTO KOHTPOIIBHOIO 00beMa, H300paAkeHHOI0 Ha PHCYHKE IMEET BII:

a®, =a®, +a,d,; a,=q, +a;

I,64
5y,

a,=a,64; a-=
Bey™, Ica™

Kaxumir HyXHO 3a1aTh mapameTpsl Oy 1 dy YTOGE B Y370BOIT Touke «B» B pesymkrate
PacyeToB MOTYIHTh KeIaeMoe 3HaUYeHIle HCKoMOIT dyHkim Dp?

N
x |
H——F——+
W sa |
1 H £
»
l |
' -——1-——4
. I
- s
3 Veaoereii GeckoreHo Torsmi KO ¢ rpasmrEoi yamosoi Tokof B 1 BRyTpermmi KO
pacteTsof 00TacT ¢ Y3080 To0it

OtBeThI:

a) o =M, ®f = ®B, rae M — 60:b10¢e uncio (10°20);
0) a=M, Of = ®B, rae M — manoe uucio (10"-20);
B) a=®B, ®f =M, rae M — 6onbmoe yucio (10°20);

Bepnpiii otBeT: a) o = M, ©f = OB, rie M — 6ombmioe uncio (10720);
4.Yemy paBHO 3HAUCHHE MTapaMeTpa HEIBHOCTHU «G» B YHCICHHOM cxeme KpaHka —
Huxoncona?

OTBeTHI:

a) 0;

0) 0.25;
B) 0,5;
r) 1,0.
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Bepnsiii otBer: B) 0,5.
5.1Ipu xakom cerouHom uucie [lekie «Pey, MOCTpOEHHOM MO JTMHEMHOMY pa3Mepy CETKH AX,
IUIOTHOCTH MaccoBoro pacxoaa «F» Baonb ocu «x» u ko3dpduuuenty nupdy3un «I'», B
anMnpOKCUMAIMH [TOJIHOTO OTOKA BeIHMUMHbI D, NOAUMHSAIOMIENCS 0000IEHHOMY YPaBHEHUIO
MEePEeHOCca, MOKHO HE YUUTHIBATh TU(PPY3HOHHYIO COCTABIISIFOIIYIO TOTOKA?
OTtBeTsI:
a) npu Pe > 2;
6) npu Pe > 10;
B) ipu Pe > 4,36;
Bepwnsriii otBeT: 6) ipu Pe > 10;
6.C Kakoil LieJbI0 ClIeyeT JIMHEApU30BaTh HEJMHEHHBIM NCTOYHUKOBBIN WIEH MPU NOJy4YEHUN
JUCKPETHOI0 aHajiora 0000LIEHHOT0 ypaBHEHMsI tepeHoca’?
OTBeThI:
a) JUIs TOBBIILIEHHUS] TOYHOCTH ONMCAHUS HETMHEHHOT0 HCTOYHUKOBOT'O JIEHA,
0) uT0OBI N30EXKATh «pa3Baiay PELUICHUS U YCKOPUTH CXOJUMOCTb UTEPALHii;
B) YTOOBI UIMETh BO3MOXHOCTb UCIOJIb30BATh MEHEE MOAPOOHYIO CETKY.
Bepuslii oTBeT: 0) 4T00BI H30€XKATh «pa3Baiay PEUICHUS U YCKOPUTH CXOAMMOCTb
HATEPAINL;

4. Komnerenuust/Muaukarop: N/1-2onk-2 [IpuMeHsieTr KOMIBbIOTEpHBIEC TEXHOIOTUH JJISI PEIICHUS
TEIIOPHU3NUECKUX 3a/]a4 SA€PHON SHEPreTUKU

Bomnpocel, 3axanus
1.1.  IIpaBuna ocpeaHenus PeifHosb/ca 1)1 MyIbCUPYIOIIUX XapAKTEPUCTUK TEUCHMSL.
2. UYem oTiHMyaroTCs MpaBUiIa OCPEIHEHUS XapaKTEPUCTUK TeueHHs 1o PaBpy OT MpaBHI
ocpenHeHus 1o PeliHonbacy? B kakux ciyyasx nenecooOpasHo ocpegHenue no @aspy?
3. XapakTepHble 30HBI 10 TOJIIMHE TYPOYICHTHOTO MOTPAHUYHOTO CIIOS, ¥ TIOBEJICHHE
npoduis CKOPOCTH B 3TUX 30HAX. YKaXHUTE IPUMEPHBIE I'PAHULIBI PACCTOSHUHM OT TBEPIOM
HETPOHUIIAEMOH CTEHKH, B PAMKaX KOTOPBIX CIIPaBEIJINB JIOTapu(PMUIECKUHN 3aKOH IS
CKOpOCTH.
3. Ocpennennsle ypaBHeHUs PeliHONIB/ICAa COXpAaHEHUST MAcChl, UMITYJIbCA B TIPOCKIIMAX HA
OCH KOOpJIMHAT, SHePTruu. PeltHOIBbICOBBI HANIPSKEHUS, BEKTOP IUNIOTHOCTH TYpOYJIEHTHOTO
MIOTOKA TETUIOTHI.
4.  Twunores3a byccunecka. Cytp ananoruu. HenocraTku runoressl.
5. Knaccuueckas ¢popmyna [Ipanaris nns TypOyneHTHOM BsizkocTu. O0nacTh
OpUMEHUMOCTH (opmyssl [Ipanaris.
6. OcoOeHHOCTH TypOYJIEHTHOCTH B CBOOOTHBIX TEUCHUSX (CTPYH, CIEIIBI, CIION CMETLICHHS).
7.  ®opmymna [Ipanarns - KonMoroposa a1t TypOyJIeHTHOM BSA3KOCTH.
8. ®opmyna Kommoroposa jjisi CKOPOCTH TUCCUTIAITHH.
9.  Cocrasnsouye 6anaHca ypaBHEHUs IepeHOCa KHHETUYECKOH SHEPTHH TypOyJIeHTHBIX
ITyJIbCALM.
10. B yem mpuHUIMIHMATIBHOE pa3iHuue cTaTel 6anaHca KWHETUYECKON SHEPTUu
TypOYJIEHTHBIX MTyIbCAIAHN JIJISI IPUCTEHOYHBIX M CBOOOIHBIX TYpOYICHTHBIX TEUCHUI?
11.  KauecTBeHHOE MOBEJCHHE KHHETUUECKONW YHEPTUHU TYPOYICHTHBIX MyJIbcalluii BOIU3U
CTeHKH (yKa3aTb XapaKTepHBbIE [10100J1aCTH).
12. KauecTBeHHOE MOBECHHE CKOPOCTHU JUCCUITALIMU KUHETUYECKOM SHEprun TypOyIEeHTHBIX
nyJbcauil BOMU3U CTEHKH (YKa3aTh XapaKTepHbIE [10100J1acTH).
13. KauectBenHOe noBeeHHE TYpOYJIECHTHBIX HANPsDKEHUI BOIM3M CTEHKH (yKa3aTh
XapaKTepHBIE M0100J1aCTH).

24



PaccaHTaTh TENIOBKIE IOTEPH 9€pe3 OKOHHBIA MPoeM B
3aBHCHMOCTH OT 33a30pPa MeRIY ABYMS CTEKIaMH

B pammoi zamawe Tpedyerca HccIenoEaTe EBIHAHHE
MIHPHHEI ABYXCIOHHOTO OKOHHOTO O/IOKA HA TEIUIOBELIE
motepH depez okHO. OKHO MOMHO pacCMATPHEATE Kak
ABYMEPHYIO KaBepHY, COCTOAMYIO H3 ABVX BEPTHKATEHEIX
CTEHOKE-CTEKOT H 3a30pa hwin MEXIY HHMH. 3al0THeHHYIO
BOzavXOM. BepTHkanpHEN pazMep KaBepHEI CYIIECTESHHO
bonbne, 9eM 3a30D hwin.

HOra  MOAeTHpOBaHHA  HCMOTLIOBATE  3a7JAHHEIE
TEMIIEPATYPEL B TIOMEINEHHH Troom = 20 C 1 eHemHel cpene
Tot = -15 OC m xosdhdummentsr TenmooTIaTH Ohoom = 3
Br/(M*K), oot = 10 Br/(m2K). 1z MofemHpopaHma cHI
MIAEYYECTH HCOONb30BaTh NPHOMDKEHHE bByccHHeCKa.

2. Pe3ayapTaThl CPAEHHTE ¢ HMEIONTHMHCH JAHHEIMH.

1. 3anmarp HavaJbHBIC U KPAeBbIe YCIOBHS, KO3()PHUIMEHTHI IEpeHoca U HICTOUHUKOBBIC
YWICHBI YUCJIEHHO PELIaeMbIX YPaBHEHUN IIEPEHOCA.

MaTepI/IaJ'[bI AJIS IPOBEPKHU OCTATOYHBIX 3HAHHUI

1.dns kaxoit OC paspabotan otkpsiThiii CFD xonx OpenFOAM?
OTtBeThI:
a) Linux;
0) Windows 10;
B) 10S.
Bepusriii otBet: a) Linux;
2.Kakoii Meton auckperusanuu quddepeHnaibHbIX YpaBHEHHH UCIIOIBb3YETCs B
0OJBIIMHCTBE COBpEMEHHBIX yHUBepcallbHbIX CFD ko/10B?
OTtBeTsI:
a) METOJ1 KOHEUHbIX PAa3HOCTE;
0) METOJ] KOHTPOJIBHOTO (KOHEYHOT0) 00beMa;
B) CIIEKTpaJIbHBIA METO/I.
BepHnbiii 0TBeT: 0) METO KOHTPOIBHOTO (KOHEYHOT0) 00beMa;
3.Kaxoe rpaHn4HO€ yca0BHE UCIIOJIb3YETCSl Ha TBEPAON CTEHKE B JUCKPETHBIX aHAJIOTax
YPaBHEHHUs COXPaHEHMsI HMITYJIbCA B IPOEKLIUU Ha OCh KOOPAMHAT, apajlIENbHYIO
MOBEPXHOCTU CTEHKH, NIPH UCIIOIb30BAaHUH YHUBEPCATIbHBIX MPUCTEHOYHBIX 3aKOHOB ISl
TypOyJIEHTHOTO IPOQHIIS CKOPOCTH COBMECTHO CO CTaHIAPTHOU K — € MOzIeIbIO
TypOyJIEHTHOCTH.
OTBeTsI:
a) KacaTeJapHas K CTEHKE COCTaBJISIONIasi CKOPOCTH paBHA HYIIIO;
0) KacaTeJabHOE HAIPsKEHHUE, BRIPAXKEHHOE U3 YHUBEPCAIBHOTO 3aKOHA JUISl CKOPOCTH;
B) 3HAYEHHUE CKOPOCTH B MEPBOM, OTCTOALIEH OT CTEHKH Y3JI0BOM TOUKE, pACCYMTAHHOE U3
YHHMBEPCAIBHOTO 3aKOHA JUIsl CKOPOCTH.
BepHplii oTBeT: 0) KacaTenbHOE HaIlPsKEHNE, BBIPAXKEHHOE U3 YHUBEPCAIBHOTO 3aKOHA
JUI CKOPOCTH;
4.Kakue ceTku KOHTposibHBIX 00beMoB (KO) mpenmnoururenbHee UCIOIb30BATh I PEIIEHUs
TPEXMEPHBIX 3a]1a4 CO CIIOKHOM reoMeTpuei pacueTHoi obaacTu?
OtBerTsI:
a) HECTPYKTYpUPOBAHHBIE CETKH C JOKAJIbHBIM IPOOICHUEM;
0) CTPYKTYpHUpOBaHHbIE I€KAPTOBBI CETKU C OJOKMPOBAHHBIMU STYEHKaMU;
B) CTPYKTYpPHUPOBAHHbIE CETKU B LIMJIMHIPUYECKON CHCTEME KOOPAMHAT ¢ OJIOKUPOBAaHHBIMU
SYEUKaMHU.
BepHblil 0TBeT: a) HECTPYKTYPHUPOBAHHBIE CETKHU C JIOKAJLHBIM JIPOOJIEHUEM
5.Kaxkoit kputepuit ucnonszyercs B koge ANES niis momydeHust pemmenus 1 BbIXoaa U3
UTEPALMOHHOIO ITpouecca?
OTBeThI:
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a) JTOCTHIKEHUE 3aJJaHHOTO YMCIIa UTEPaInii;
0) 3HAYCHUST OTHOCUTEIBHBIX HEBSI30K TUCKPETHBIX ypaBHeHUH < 1.e-4 .. 1.e-5;
B) IOCTM)KEHHUE 33/IaHHOTO BPEMEHH pacueTa Ha Iare o BpeMeHH.
BepHnbplii oTBeT: 0) 3HAUEHUS OTHOCUTENIbHBIX HEBSA30K TUCKPETHBIX ypaBHEeHUH < 1.e-4 ..
1l.e-5;
6.B ciyyae oTCyTCTBHS CXOUMOCTH UTEPALIMOHHBIX MIPOLIEAYP MPU MOJIECTHUPOBAHUHI
MPOLIECCOB TUAPOJMHAMUKH U TeTIo0oOMeHa ¢ ucrnonb3oBanuem CFD — kooB, npexe Bcero
CIIEZTyeT:
OTBeThI:
a) YMEHBIINUTD IPOCTPAHCTBEHHBIE LIATHU CETKU;
0) yMEHBIINTH KO (HUIIMECHTHI PETaKCcalllu;
B) YBEJIMYUTDH YUCIIO UTEPALIHIA.
Bepuslii oTBeT: 0) yMeHBIIUTH KO3()(PULIMEHTHI peslaKkcalim;

5. Komnerenuus/Mugukarop: NJ-lomnk-3 CiocobeH hopMyaupoBaTh pe3yabTaThl HAYYHBIX
UCCIIE0BAHUI

Bonpocel, 3a1anns

1.1.  Ilepeuncaute METOIBI TOKA3aTECILCTBA JOCTOBEPHOCTH MOJYUCHHBIX PE3YJIbTATOB.
2. Ha xakom pacCTOAHUN OT TBCpI[Oﬁ CTCHKU O0JI’KHAa HAXOAUTHCA OmKkaas y3J10Basa
TOYKa pvaeTHOﬁ CCTKHU IJI NOJTYUYCHUS JOCTOBCPHBIX PC3YJILTATOB IIPU MCITI0JIb30BAHUN
cTaHaapTHOU k-& Moaenn?
3. Kak CJICAYCT UBMCHUTDH CCTKY, IOCTPOCHHYIO ICPBOHAYAIBHO AJISI UCIIOJIB30BAHUA
CTaH,I[apTHOﬁ k-¢ MOJCJIH, ITPH UCIIOJIIb30BaHNH MOHeHeﬁ JJI1 HU3KUX Typ6y.]'IeHTHBIX HYUCCI
PeﬁHOHBHCﬁ AT MOJTyYCHUA JOCTOBCPHBIX PE3YJIbTATOB, HE3ABUCAIINUX OT CCTKH.

PaccauTaTh TeNI0BLIE HOTEPH Y€pe3 OKOHHLIA OpoeM B

3aBHCHMOCTH OT 3330pa MeKAY ABYMS CTeKJIaMH

B nmammoft samaue TpebyeTca HCCIeqoBaTh BIMAHHE

IIHPHHEL ABYXCIOHHOTO OKOHHOTO O/IOKA HA TEIUIOBEIE

moTepH depez OKHO. OKHO MOXHO pPACCMATPHEATh KAK

JEVMEPHYI0 KaBepHY, COCTOAMYIO H3 JBVX BEPTHKANBHEIX

CTEHOK-CTEKOI H 2az0pa hwin MEXIY HHMH, 2al0THeHHYE

BOZAVXOM. BepTHKanbHEIH pasMep KABEPHBI CYIIECTBEHHO

Donbime, TeM 3a30p hwin.

HOma  MOmenHpOBaHHA  HCHONBIOBEATh  3aJaHHEIE

TEMIMIEPATYPEI B TIOMEIMEHHH Troom = 20 'C u memmeit cpene

Tout = -15 9C © xosddHIHEHTE TEILTOOTIAYH Clroom = 3

Br/(M*K), tlewt = 10 Br/(M2K). 1z mogemmpopanma crm

TMIABYYECTH HCOOTL3OBATE TPHOMTEEHHe bByCcCHHECKA
2. PesyasTaThl CPAaBHHTE C HMEIOIIHMHCH JAHHEIMHE.

1. I[OKEB&TB AOCTOBCPHOCTD MOJIYHYaCMbIX PC3YJIbTATOB.

MartepuaJsl 1JIs1 IPOBEPKHU OCTATOYHBIX 3HAHUM

1.Yucnennoe pemeHne JByMEpHOI 3a/1aui THAPOANHAMHUKH U TETJIO00MEHa MOJIy4yeHO Ha
HECTPYKTYpUPOBaHHOM ceTke ¢ unciaoM stueek S0x50 mpu uncite nrepanui 28. Uto
HE00X0/IMMO Cc/IeTIaTh, 4YTOOBI J0Ka3aTh CETOUHYIO CXOUMOCTh?

OtBerTsI:
a) YBENTUYUTH YUCIIO uTepanuit 10 50, yMEHbIIUTh KOA((UIIMEHTHI peJaKcaluy U pa3Mepsl
AYEEK CETKU;
0) BBINIOJIHUTH pacyeThl Ha CTPYKTYPUPOBAHHON CETKE C TEM )K€ UHCIIOM STUeeK;
B) YMEHBUIUTh pa3Mep CETOUHBIX SU€eK U YOeNUThCS B HEU3MEHHOCTH BayKHEHIINX
XapaKTEPUCTHUK MIPOLIECCOB. B MPOTUBHOM Cily4yae OBTOPATH NPOLEAYPY YMEHbBILIECHUS
pa3MepoB CETOYHBIX SYEEK J0 TeX MOp, MOKA pACCUNTAHHBIE XapAKTEPUCTUKH MPOLECCOB HE
NEePECTaHyT U3MEHATHCA.
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BepHblil 0TBET: B) YMEHBIIUTH pa3Mep CETOUHBIX sTUCeK U YOAUTHCS B HEU3MEHHOCTH
BXHEHIINX XapaKTEPUCTUK IIPOLECCOB. B MPOTHBHOM cilydae IOBTOPSTH IPOLEAYPY
YMEHBILIEHUS Pa3MEPOB CETOUHBIX SIUEEK 10 TEX MOP, [IOKA paCCUUTaHHbIE
XapaKTEPUCTHUKU MPOLIECCOB HE MEPECTAHYT U3MEHATHCS.

2.YeMm B niepBYIO O4YEpEb ONPEAEISAETCS JOCTOBEPHOCTh PE3YIbTATOB pacueTa?

OtBeTsl:

a) (hu3nYecKol M MaTeMaTUIECKOM MOCTaHOBKOW 331a4i M BEIOOPOM JOCTOBEPHBIX

MaTEMAaTHYECKUX MOJEIIEH;

0) MoJyYyeHrueM COIIEIIErocs peIeHus 3a/1a4u,

B) BBIIIOJIHEHHEM 0aJlaHCOB MacChl, UMITYJIbCA U SHEPTUH JUIsl IOJYYEHHOTO PELLICHMSL.
Bepuslii oTBeT: a) puznueckoil 1 MaTeMaTHYECKON IOCTAHOBKOM 33a]ja4u M BEIOOPOM
JOCTOBEPHBIX MaTEMaTUYECKUX MOJIEIICH;

3.KakoBbI OCHOBHBIE LI PELICHHUS TPUKIIAJIHON 33]]aui O TEYCHUH U TETUIO0OMEHE B

HEKOTOPOM YCTpOICTBE?

OtBeThI:

a) MOJyYeHHE JAHHBIX O XapaKTEPHbIX TEMIIEpaTypax *KUAKOCTH U TBEPAbIX 00BEKTAX,

CKOPOCTSIX TEYECHUS )KUIKOCTH, THIPABINIESCKOM COMPOTUBIICHUN U KO UIIEHTaX

TEIUI00TIauH;

0) moJiyuyeHue 1eTalbHbIX BEKTOPHBIX MOJIEH CKOPOCTU B YCTPONUCTBE U TEMIIEPATYPHBIX MOJIEH

B XKMJIKOCTH;

B) IOCTPOEHUE JINHUHI (MJIM TIOBEPXHOCTEH ) MOCTOSHHOTO YPOBHS TEMIIEPATYPhI

TEIJIOHOCUTEIIS.

BepHblii 0TBET: a) OJIyYEHHUE JaHHBIX O XapaKTEPHBIX TEMIIepaTypax *KHUAKOCTU U
TBEPABIX IOBEPXHOCTEH, CKOPOCTSIX TEYEHHUS KUAKOCTH, THAPABINYECKOM COIPOTUBIICHUN
1 KO3 PUITUEHTAX TETUIOOTIAYH;

4.J10cTOBEPHOCTD MOJIYYEHHBIX pacyeTHBIX JaHHbIX KogoM ANES no npoduism remnepaTypbl

U K03 HUIeHTaM TeIUIOOTAaYH MPH CTAOUIM3UPOBAHHOM TEYEHUH JKUAKOCTH C

MOCTOSIHHBIMU CBOWCTBaMHM B KpyTJioi o0orpeBaemMoii TpyOe npu uucie Peitnonbaca 1000

JI0OKa3aHa CPaBHEHUEM C TEOPETUUYECKUM pEeLIeHUEM. SBIISIETCS JIU 3TO TOCTaTOYHBIM

JI0Ka3aTeNbCTBOM JOCTOBEPHOCTH PACUETHBIX JIaHHBIX, TAKXKeE MOJIy4eHHbIX KogoM ANES Ha

TOW ke ceTke, Ho npu uncie PeitHonpaca 10 0007
OtBeTsI:

a) HEeT, T.K. HE0OX0/IMMO U3MEHUTDH CETKY;

0) na;

B) HET, T.K. U3MEHWICS PEKUM TEUEHUs, U 3TO 00YCIOBIMBAET HEOOXOAUMOCTh J10Ka3aTeIbCTBA

JIOCTOBEPHOCTH PE3YJIbTATOB
BepHblii OTBET: B) HET, T.K. U3MEHUJICS] PEKUM TEUEHHS], U 3TO 00YCIIOBINBAET
HE00XO0AMMOCTB JI0Ka3aTeNbCTBA JOCTOBEPHOCTH PE3YJIbTAaTOB

5.I1pu MoaenMpoOBaHUY OIBEMHOIO TYPOYJIEHTHOTO TEUEHUS TEIIOHOCUTEIS

CBEPXKPUTHUYECKOTO JIaBJICHUS B KPYTJI0i o0orpeBaeMoit Tpyoe 0OHapyKEeHO yXyALIeHHe

TEIUIO0TIa4yH, BEIPA3UBIIEECS B PE3KOM POCTE TEMIIEPATYpPbl CTEHKH TPYObl B CEUEHMSIX,

pacIoo’KEHHBIX BJIAJIM OT BXoja B TpyOy (x/d > 100). Kakue pexomeHnaanum MoryT ObITh

CZIeNaHbl /Ui MIPeI0TBPALLeHUs pa3pyllieHus (mporapa) CTeHKN?

OtBeThI:

a) YMEHBIIUTH TUAMETP TPYOBI;

0) yBEIMUYUTH PacXo/l TEIJIOHOCUTEIS;

B) YBEJIUYUTD TOJILIUHY CTEHKHU TPYOBI;

') CHU3UTbh TEIUIOBYIO Harpys3Ky.

BepHrIit OTBET: T) CHU3UTH TETUIOBYIO HarPY3KYy.

6.I1pu yckopeHun TedeHus B TypOyJIEHTHOM MOTPAaHUYHOM CJIO€ Ha TUIOCKOW TUIACTHHE MO

JeNCTBHUEM OTPULIATEIBHOIO IPaJeHTa JaBJICHHs BO BHEITHEM ITOTOKE UHTEHCUBHOCTD

TypOYJIEHTHOCTH BHU3 IO TEUEHUIO:

27



OTBeThI:

a) YCUJIUBAETCS,

0) 3aryxaer;

B) OCTaeTCsl HEM3MEHHOM.
Bepuslii oTBeT: 0) 3aTyxaer.

6. Komnerenuust/Uugukarop: N-2omnk-3 [IpuMeHsieT KOMIBIOTEpHBIE TEXHOJIOTHH IS
IIPEJICTaBICHUS] PE3YJIbTaTOB HAYYHO-UCCIIEA0BATEIbCKOM 1EATEIbHOCTH

Bomnpocel, 3axanus

PaccauTaTh TenI0BLIE HOTEPH Y€pe3 OKOHHEIH NPOEM B
3aBHCHMOCTH OT 33a30pa MeKAY ABYMS CTeKIAMH
B pmauHOd zamade TpeOyeTcAd HCCASOOBATE EIHAHHE
IMHPHHEI AEVXCIOHHOIO OKOHHOTO ONOKAa HA TEIUIOBEIS
morepH depes okHO. OKHO MOMKHO pPacCMATPHEATE Kak
JEVMEDHYIO KABEpHY, COCTOAMYED H3I JEVX BEPTHKATHHEIX
CTEHOE-CTEKONT B 2a30pd Nwin MEEIY HHMH, 3al0THEHHYIO
BO3OyXOM. BepTHRATBHEIH pazMep KABEPHEI CYMIECTBEHHO
bonbne, 9eM 3a30D hwin.
Ora  MOmeTHpPOBAHHT  HCIONB3OBATL  3ATAHHELS
TEMIIEPATYPEL B TIOMEINEHHH Troom = 20 C 1 eHemHel cpene
Tot = -15 OC m xosdhdummentsr TenmooTIaTH Ohoom = 3
Br/(mK), oot = 10 Br/(m2K). 1z MofeIHpopaHHA CHI
IIaEy9ecTH HCIOONB30BATE NPHOMICKeHHe bByccHHecKa.
1. PeayapTaThl CPABHHTE ¢ HMEIONTHMHCA JAHHEIMH.
1.  C nomompio nmoctoporneccopa koga ANES, rpaduueckoro makera Para View, oducHbIX
KOMIIBIOTCPHBIX HpI/IJ'IO)KCHI/Iﬁ BBITIOJIHUTDH 06pa60TKy pPE3yJIbTAaTOB PACUCTOB B BUJC
COACPIKATCIIbHBIX Fpa(l)I/IKOB, Ta6JII/IH OJIE KOMIIOHCHTOB CKOPOCTH U TEMIICPATYPHI.
HpOBeCTI/I COIIOCTABJICHUE NNOJTYUYCHHBIX PE3YJIbTATOB C UMCHOIIUMHUCA JIUTCPATYPHBIMU
JaHHBIMU. Paccuurath n NpCACTABUTD JIOKAJIBHLIC U CPCAHUC XaPAKTCPUCTUKH, BA)KHBIC JJIA
WH)KEHEPHBIX NpuiiokeHui (uncia Hyccenpra, KodpPUIIMEHTH COPOTUBIICHHS U JIP. ).
PaccauTaTh TenI0BLIE HOTEPH Y€pe3 OKOHHEIH NPOEM B
3aBHCHMOCTH OT 33a30pa MeKAY ABYMS CTeKIAMH
B pmauHOd szamade TpeOyeTcAd HCCHASOOBATH EIHAHHE
WIHPHHE! ABYVXCIOHHOIO OKOHHOTO ONOKA HA TE[IOBEIE
moTepH depes okHo. OKHO MOMKHO pPacCMATPHEATE Kak
JEVMEDHYIO KABEpHY, COCTOAMYED H3I JEVX BEPTHKATHHEIX
CTEHOE-CTEKONT B 2a30pd Nwin MEEIY HHMH, 3al0THEHHYIO
BO3OyXOM. BepTHRATBHEIH pazMep KABEPHEI CYMIECTBEHHO
bonbne, 9eM 3a30D hwin.
Oma  MOZeTHpPOBAHHT  HCIONB3OBATL  3AJAHHELS
TEMIIEpATYPHI B TIOMEMEHHH Troom = 20 'C u sremmeit cpene
Tot = -15 OC u xoshdummenTsr TeNI00TIATH Ohroom = 3
Br/(mK), oot = 10 Br/(m2K). 1z MofeIHpopaHHA CHI
IIaEy9ecTH HCIOONB30BATE NPHOMICKeHHe bByccHHecKa.
2. PesayapTaThl CPAEHHTE ¢ HMEIONTHMHCH JAHHEIMH.

1. TloaroToBUTH MpE3EHTAINIO BHIMOJIHEHHON pabOTHI.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.Kaxoii nmporpammMHsbIil mponykT u3 nakera Misrosoft Office ciegyer ucnons3oBath AJs
CO3/aHHUs NIPE3ECHTALN?
OtBerTsI:
a) MS Word,
6) MS PowerPoint;
B) MS Excel.
Bepnsiii otBet: 6) MS PowerPoint;
2.Kak nocTpouTh JIMHUU TOKA, UCIIOJIb3YS pe3yabTaThl pacueTa koga ANES?
OTBeThI:
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a) BbIBecTH pe3ynbTaThl B popmare VIK u ncnons3oBars naket ParaView aist mocTpoeHus
JIMHWI TOKA,
0) BeIBeCcTH pe3ynbTarhl B hopmate MS Word 1 HOCTpOHUTD JTMHUH TOKA B MOCTIIPOLIECCOPE
ANES;
B) BBIBECTH pe3ynbTaThl B popmare MS Excel u ucrionszoBars naker ParaView mis
IIOCTPOCHHUS JTMHUM TOKA.
BepHhbiii oTBeT: a) BhIBecTH pe3yiabTathl B popmare VTK u ucnons3oBats naker ParaView
JUISL IOCTPOCHMSI JIMHUH TOKA;
3.Kakoii 6ubnmorexoii sizpika Python He06X011MO BOCTIONB30BaThCS I TOCTPOCHUS
rpauKOB, KOHTYPOB M BEKTOPHBIX MOJIEH?
OTtBeThI:
a) matplotlib;
6) scipy;
B) numpy.
Bepusriii oTBet: a) matplotlib.
4.Kak noctpouts rpaduk pacrpeieeHus: 3aBUCUMbIX IEPEMEHHBIX (KOMIIOHEHTOB BEKTOpa
CKOPOCTH, TEMIIEPATYPBI, IaBJICHMS) B BHIOPAHHBIX CEUEHUSX, UCIIOJIb3YS PE3YyJIbTaThl pacyeTa
komoMm ANES?
OTBeThI:
a) noctpouTtsb B nocripoueccope ANES 11BeTHbIE KOHTYpPbI HY>KHOTO 110J151, BBIOpaTh HY>KHOE
CCUCHHUE U COXPAHUTH pacipeaencHue O-nepeMeHHOo B TEKCTOBOM (aiisie B BUAC TaOJIUIIBI;
Jlasiee BOCIOIb30BATHCS JIFOOBIMU CPEICTBAMM [TOCTPOEHHSI IPpahuKOB;
0) BeITpY3UTH JaHHbIe pacyera B MS Excel 1 mocTpouTs rpaduku ¢ TOMOIIBIO 3TOTO MAKeTa;
B) UCIIOJIb30BaTh JUCTUHI PeraTens 1yt mocTpoeHus rpadukoB 100bIMU TpapUUecKUMU
aKeTaMu.
Bepuslii otBeT: a) moctpoutsh B noctipouneccope ANES 1iBeTHbIe KOHTYPBI HY>KHOTO I10J14,
BBIOpATh HY)KHOE CEYCHHE M COXPAHUTH pactpeneicHne d-nepeMeHHoi B TEKCTOBOM
¢aiine B BUJIe TaOIUIIBI; Aajiee BOCIIONb30BAThHCS JIFOOBIMH CPEJICTBAMU OCTPOCHUS
rpauKoB;
5.Kakue nporpamMmHble CpeICTBa MOXKHO UCIIOJIBb30BaTh JJI aHAJIM3a PE3yJIbTaTOB pacdyeTa
kogoM ANES?
OtBeTsI:
a) noctnporneccop koga ANES u noctnpoueccop ParaView;
6) nporpammy MS Excel;
B) sI3bIK IporpammupoBanus Python ninm nporpammusiii kommuiekc MatLab.
Bepuslit otBeT: a) moctmponeccop koga ANES u noctnpoueccop ParaView;
6.Kak mocTpouTh TUHUHU TOKA TETUIOHOCUTEIISI, UCTIONB3Ys Pe3ynbTaThl pacuera kogom ANES?
OtBeTsI:
a) UCTOJIb30BaTh AUAJIOTH mocTipoieccopa koga ANES,
0) ucnonp3oBath GuiabTp StreamLines moctnporeccopa ParaView,
B) BBITPY3UTh JaHHbIE pacyeTa B MS Excel u moctpouts rpaduku ¢ mOMOUIbIO 3TOr0 aKeTa.
Bepusliit otBet: 6) ucnonb3oBats GuiasTp StreamLines moctnpoueccopa ParaView,

II. Onucanue wikanvl oueHuBanus
Ouyenka: 5
OnucaHnue xapaxmepucmuxu 6blNOJIHEHUsL 3HAHUL:

Ouyenka: 4
Onucanue xapakxmepucmuxu 6bINOJIHEHUS SHAHUSL:

Oyenxka: 3
Onucanue xapakxmepucmuxu 8bINOIHEHUS SHAHUSL:
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Oyenka: 2
Onucanue xapakxmepucmuxu 8bINOJHEHUS SHAHUSL:

1I1. IIpaguna évicmasnenus umo2o80i OYeHKU no Kypcy

Hrorosas arreécranus IpOBOAUTCA 110 PE3yjIbTaTaM pa6OTBI B CEMECTPE.
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