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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuabl 0 JUCHMIUIMHE BKIIIOYAIOT OLEHOYHBIE CPEACTBA Ul NPOBEICHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-1 CniocoGen hopmMyaupoBaTh IEJH U 3aa91 UCCIEAOBaHMS, BEBIOUPATh KPUTEPUHU
OIICHKH, BBISIBJIATh IPUOPUTETHI PEIICHUS 3aa4
N]I-1 CiocobeH k aHaau3y KOMIUIEKCHBIX MPOOJIeM B 00JIaCTH SICPHOM YSHEPTETUKH U
TETUIO(PU3UKU
NJI-2 CriocobeH K COCTaBICHUIO allTOPUTMOB IS PEIICHUsI KOHKPETHBIX 3a/1a4 B 00J1acTH
SJIEPHON YHEPTETUKH U TETUIO(DU3UKHI

2. OIIK-2 CriocoOeH MpUMEHSTh COBPEMEHHBIE METO/IbI MCCIICIOBAHMUSI, OIICHUBATh H
MIPEACTABIISITH PE3yJbTAThI BBIMOJTHEHHON PabOThI
N]I-1 [IpumMeHseT MaTeMaTHYEeCKUI anmapar JijIsl peleHns TeIIohU3nIecKuX 3a1a9 aTOMHOM
SHEPTeTUKHU
N]I-2 [IpuMeHseT KOMITbIOTEPHBIC TEXHOJIOTHH JIJISl PEIICHHS TeTUIO(U3NICCKUX 3a1a4
AIEPHON SHEPreTUKH

3. OIIK-3 CnocobeH opopMIISITh pe3yabTaThl HAYYHO-HCCIEA0BATENbCKON e TEIbHOCTH B BUJIE
cTaTeH, JI0KJIaI0B, HAYYHBIX OTYETOB U MPE3CHTAINI C UCTIOIB30BAHUEM CUCTEM KOMIBIOTEPHON
BEPCTKH M ITAKETOB O(PHUCHBIX TPOrPaMM

NJI-1 Criocoben ¢popMyIrpoBaTh pe3ynbTaThl HAYYHBIX UCCIICAOBAHHIMA

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

HCCIIEA0BATENLCKOM JeITCILHOCTU

M BKIIFOYACT:
MJISl TEKYHIEro KOHTPOJIA YCIIEBAEMOCTH

dopma peanuzanuu: ITucemenHas padora
1. ApxuTtekTypa, GyHKIIMOHAIbHOE HANIOJHEHHE, MPUHIMIIBI paboThl kona ANES.
Anrebpanueckue U oJHOIIapaMeTpuieckue Moenu TypoynentHoctd (KontponabsHas pabora)
2. JINCKpEeTHBII aHaJIoT ypaBHEHUS] KOHBEKIMU U Tuddy3un. YcToiiunBbie 1 HEYCTOWUYNBBIE
YHUCIIEHHBIE CXEMBI. AJITOPUTMBI IOUCKA CONPSKEHHBIX T0JIEH CKOPOCTHU U 1aBIICHUS.
Mertoapl pelieHus: CUCTEM HEMMHEHHBIX anredpandeckux ypaBHeHnuii (Kontponbhas padorta)
3. Marematndeckue MOJIeNIN IPOLIECcCOB TeIIo- U MaccooomeHa (KonTponbHas paboTta)
4. Monaenu TypoynenTHocTH, peann3oBanHbie B koje ANES (KonTponbsHas pabora)

®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

IlepeyeHb KOHTPOJIBHBIX MePONPHUATHI TEKYIIEro KOHTPOJS YyCHeBaeMOCTH IO

AUCHUILINHE:

KM-1 Maremarudeckue MOJIEIH MPOLIECCOB TeIIo- U MaccooOMeHa (KontponbsHas pabora)

KM-2  JluckpeTHBIN aHaJoT ypaBHEHHUS KOHBEKIIUU U TUPPy3un. Y CTONYMBBIC U HEYCTOMYNUBBIC
YHCIICHHBIE CXEMBI. AJITOPUTMBI ITOMCKA COTIPSKEHHBIX MOJICH CKOPOCTH U TaBJIeHUs. MeTo bl
pellleHus: CUCTEM HeJIMHEHHbIX anreOpanyeckux ypaBHeHuit (Kontponbnas padota)

KM-3  Apxurtekrypa, yHKIHMOHAIBHOE HAIOJHEHUE, MPUHLIMIBI paboThl kona ANES. Anrebpandeckue
W OJIHOTIapameTpuueckue moaenu TypoyinentHocty (KonTponasHas padbora)

KM-4  Pacuer moseii CKOPOCTH U TEMIIEPATyPhl B yCTPOICTBE 3aJaHHOI reOMeTpru4ecKoil popMbl pu
3aJJaHHBIX KPAeBbIX M HAYAJIbHBIX YCIOBUSIX C TTOMOIIIBIO OTKPHITOIO KOMIBIOTEPHOTO KO/1a
ANES (Pacuerno-rpaduueckas pabora)

KM-5 Mogenu typoynentHocTH, peann3oBannbie B koje ANES (KonTponbHas pabora)

Bua npoMexkyTouHoO# aTTecTauMu — 3a4€T C OI[EHKOM.

Beca KOHTpOIBHBIX MeponpusThii, %o
HNupexc KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5
Cpox KM: 4 8 12 14 16

Paznen nucuuruinHbl

Bsenenne

Bsenenne + +

MaremaTrudecKkoe olnMucaHue IIpoueccoB TemIoMaccooOMeHa

MaremaTrudecKkoe oIMcaHue IIpoueccoB TEmI0MaccooOMeHa + + +

KpaTKaSI XapPaKTCPUCTHKA YUCIICHHBIX METOJ0B PCHICHUSA

OVII

KpaTKaSI XapaKTCPUCTHKA YUCJICHHBIX METOJ0B PCIICHUSA

OVII

[Tonryuenue nuckperHoro anaiora uist OYII metonom
KOHTPOJIbLHOTO 00beMa

[Tosryuenune nuckperHoro ananora uist OYII metonom
KOHTPOJIBHOTO 00bemMa

Hecranmonapssle 3agaun aud@y3un ¢ mporu3BoIbHO
M3MEHSIIMUMcs KodpdunmenToM qudpdy3sun

Hecranmonapssle 3agaun aud@y3un ¢ mporu3BoIbHO
M3MEHSImUMcs KodpdunmenToM qudpdy3sun

Hecranunonapnsle 3a1aun KOHBEKIMU U AU Dy3UH TPH
3aJJaHHOM I10JI€ CKOPOCTH

Hecranumonapssle 3a1aun KOHBEKIMU U AU Dy3UH TPH
3aJJaHHOM I10JI€ CKOPOCTH

Mertoanl pacycTa 1mojid CKOpoCTH

Mertoanl pacycTa 1mojid CKOpoCTH + +

MeTonbl pelIeHnsI CHCTEM YPaBHEHUH — TUCKPETHBIX
aHaJIOTOB UCXOAHBIX AU (HepeHInabHBIX YpaBHEHHH.
JlokaszaTenbcTBa JOCTOBEPHOCTH MOITYYEHHBIX PE3YJIbTAaTOB




MeToibl pelieHus: CUCTEM YPAaBHEHHI — TUCKPETHBIX
aHaJIOTOB UCXOAHBIX AU (HepeHIINATBHBIX YpaBHEHHH.
Jloka3aTenpcTBa JOCTOBEPHOCTH MOJTYYCHHBIX PE3yIbTaTOB

[TocTpoenure pacueTHON CETKH JIJISl OMMCAHUS TEOMETPUUYECKU
CJIOHBIX OOBEKTOB B pacueTHOM 00J1aCTH

[TocTpoeHne pacyeTHOM CETKH I OMUCAHUS TEOMETPUIECKU
CIIOJKHBIX OOBEKTOB B pacyeTHOU obsacTu. 3aganue
IpaHUYHBIX YCIIOBHH, K03 duuuento OVII u
MCTOYHHUKOBBIX WiIeHOB. CpencTBa 00pabOTKM pe3yabTaToB
pacueToB

TypOyneHTHble TeUeHUs

TypOyneHTHble TeUeHUs

Matrematuueckue MoJenu JUisl TypOyJIeHTHON BA3KOCTH

MaremaTtrueckrue MoJIeH JUIsl TypOyJI€HTHON BSI3KOCTH

Mopenu 11 peMHOJIBACOBBIX HAIIPSKEHUN U KOMIIOHEHT
BEKTOpa IJIOTHOCTH TypOYJIEHTHOTI'O IIOTOKA TEIUIOTHI U
MacChl KOMIIOHEHTa CMECH

Mopenu 1uist peHOIbACOBBIX HAIPSHKEHUI 1 KOMIIOHEHT
BEKTOpA IJIOTHOCTU TypOYJIEHTHOTO MOTOKA TETUIOTHI U
MacChbl KOMIIOHEHTA CMECHU

Bec KM:

20

20

20

20

20




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
KOMIIETEHIHH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
OIIK-1 U-lonk1 Cnoocoben  k | 3HaTh: KM-1 Maremaruueckue MO MpOIeCcCOB TEIIO- U MaCCOOOMEHA
aHAIU3Y KOMIUIEKCHBIX | uepapxuto marematudeckux | (KonrponbpHas paborta)
npobiiem B obmactu | mozeneit Temoduznuecknx | KM-6 Monenu typOyneHTHOCTH, peann3oBaHHbIe B Koge ANES
AEPHON  DHEPreTUKH U | MPOIIECCOB B SACPHOM (KontpomnpHas padora)
TETUIO(DU3UKHU JHEPTETHUKE, KM-8 Pacuet nosield CKOPOCTH M TEMIIEPATYpPhl B YCTPONCTBE 3aJaHHOM
Pa3IUYAIOIINXCS reOMEeTPUUYECKOI (OPMBI ITPH 33JaHHBIX KPAEBBIX M HAYAIBHBIX YCIOBUSX 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
MIOCTAHOBKY 3a/1a4H
OIlK-1 NJI-20nk-1  Cmocobern  k | 3HaTh: KM-2 JluckpeTHblif aHAJIOT ypaBHEHUSI KOHBEKIIMU U AUPPYy3HH.

COCTABJICHUIO  QJITOPUTMOB
JUIS peIIeHUsT KOHKPETHBIX
3ama4 B 00NacTU SAEPHOM

3¢ (HeKTHBHBIE ANTOPUTMBI
JUTSL YUCIICHHOTO PEIICHHUS
CUCTEMBI HEIMHEHHBIX

VY cTOWUYNBBIE U HEYCTOMYNBBIE UNCIIEHHBIE CXEMBL. AJITOPUTMBI IOMCKA
COTIPSIKEHHBIX MOJIEH CKOPOCTH U JaBieHUs. MeTo bl peleHus: CUCTEM
HeJMHEeHHbIX anreOpandyeckux ypaBHeHuil (KonrponbHas padora)

SHEPTeTHKHU U Teriopu3uku | nuddepeHnrnaIbHbIX KM-8 Pacuer nosnei cKopocTy U TeMnepaTypbl B YCTPOMCTBE 3aJJaHHOM
YpaBHEHUH B YAaCTHBIX TeOMETPUUYECKOI (OPMBI MIPH 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
pa3pabaTrbiBaTh 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 THIPOJIUHAMUKU
1 TEIJIO- U MacCoOOMeHa

KM-2 JIluckpeTHblii aHAIOT ypaBHEHUsI KOHBEKIUU U AU Py3un.

Y CTOWYNBBIE U HEYCTOMYUBBIE YUCIEHHBIE CXEMBI. AJITOPUTMBI IIOUCKA
CONPSIKEHHBIX MOJIEH CKOPOCTHU U JIaBJICHUSI. MeTO/ bl pellIeHHs] CUCTEM
HeNMHEHHBIX anreOpandecknx ypaBuenuii (KonrponbsHas pabora)

OIIK-2

N-2onk-2 [Ipumenser
KOMITHIOTEPHBIE TEXHOJIOTUU

3HAaTh:
BO3MOKHOCTH, apXUTEKTYPY,

KM-6 Mogenu TypOyneHTHOCTH, peanu3oBaHHble B koge ANES
(KontposnpHas paborta)




UL peuieHus
TEIIO(PU3NUECKUX 3a1a4
AJIEPHOU SHEPrETUKH

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

KM-7 Apxurekrypa, pyHKIMOHATBHOE HATIOJIHEHUE, TPUHLUIIBI PAOOTHI
kona ANES. AnreOpandeckue U 0OHOIIApaMeTPUIECKUE MOICITH
typOynenTHocTr (KoHTponbHas pabora)

KM-8 Pacuer nosei ckopocTy U TeMIepaTypbl B YCTPOHCTBE 3aJIaHHOM
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

KM-7 Apxurextypa, QyHKIHOHAIBHOE HAIIOJIHEHNE, IPUHIUIIBI paOOThI
kona ANES. AnreGpandeckue U oJHOapaMeTPpUIECKUEe MOAEIH
TypOynenTHocty (KoHTposibHas pabora)

KM-8 Pacuer nosieli CKOPOCTH U TEMIIEPATyphl B yCTPONCTBE 3alaHHOM
reOMEeTPUUECKON (DOPMBI ITPH 33JJaHHBIX KPAECBBIX M HAYAJIbHBIX YCIOBHUSAX C
MOMOIIBIO OTKPBITOro KoMmnbtoTepHoro kojxa ANES (Pacuerno-
rpaduyeckas padbora)




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 MOJIEN
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

KM-8 Pacuer nosiei cKkopocTy U TeMnepaTypbl B YyCTPOIMCTBE 3aJJaHHOM
TEOMETPHUYECKOM OPMBI ITPH 33TaHHBIX KPACBBIX M HAYAIBHBIX YCIOBUSX C
MTOMOIIIbIO OTKPBITOTO KoMITbroTepHOTO Ko1a ANES (PacuetHo-
rpadudeckas pabora)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

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

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpoIBLHOrO MeponpusTus: KourponpHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeeHusi KOHTPOJIbHOT0 MeponpusaTusa: 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:

3arnyaHUPOBaHHbIE PE3yNbTaThl OOy4YEHHUS IO
JUCLUIUINHE

Bomnpocel/3aganust 17si IpOBEPKU

3HaTh: MEpPapXUI0 MATEMATUYECKUX MOJEJeH
TEIIO(QU3NUECKUX TPOIECCOB B  SAEPHOM
DHEPreTHKE, PA3JIMYAIOIIMXCS BPEMEHHBIMU U
MIPOCTPAHCTBEHHBIMU Mmacirabamu,
pa3MEpHOCTBIO M YPOBHEM JeTajau3aluu
COBOKYITHOCTH COIPSIKEHHBIX MPOLIECCOB

1.3anucarp 006001IEHHOE ypaBHEHHE
nepeHoca (3aK0H COXpaHEHUs) B
uHTEerpatbHOi Gopme. [TosicHUTE CyTh
OTJICJIbHBIX YJICHOB.

2.Kak Oyzer BBITTISAETH CIaraéMoe B 3aKOHE
COXpaHEeHMsl, coJiepaKallee MPOU3BOIHYIO 10
BpPEMEHH, B 3aBUCUMOCTH OT B3aUMHOTO
pacIoyioKeHus MPOU3BOAHOM 110 BpEMEHU U
MHTETpaja no GUKCHpOBaHHOMY B
pOCTpaHCTBE 00bEMY?

3.3anucath ypaBHEHUS] COXPAaHEHHUS MaCCHI,
UMITYJIbCa B MMPOEKIIUN Ha KOOPAUHATHYIO
0Cb «i», SHEPTHH OTHOCHTEBHO Y/ICTbHOMN
SHTAJIBIHH.

4.Yto npeacTaBisioT co60r0 Ko3hUIreHT
TG dy3un U HICTOYHUKOBBIH 4YJIeH B
YpaBHEHHH COXPaHEHHS UMITYJIbCa B
MPOEKIUH Ha OChb «i»?

5.B 4eM cOCTOST CII0KHOCTH pelIeHUs
YpaBHEHMH T'MJIPOANHAMUKH B
€CTECTBEHHBIX UCKOMBIX TIEPEMEHHBIX
«CKOPOCTb — JJaBJICHUE»?

6.3anucaTh ONpeaeeHNEe U YpPaBHEHUE
nepeHoca Jiysl 3aBUXPEHHOCTH B IByMEPHOH
(2D) mocTaHOBKE /17151 I€KapTOBOW CUCTEMBI
KOOp/AMHAT.

7.3anucatp onpezeneHne GyHKINU Toka. B
KaKHX CIy4asx MOXXHO BBECTH (YHKIIHIO
toka? 3anucath quddepeHnnanbHoe
ypaBHEHHE «I€peHOCa» IS (PYHKIIMH TOKA.
8.3anucarh CUCTEMY ypaBHEHUH st
peleHus 3a1a4 THAPOIMHAMUKH B
MIEPEMEHHBIX «3aBHXPEHHOCTh — (DYHKIIHS
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3anmaHupOBaHHbBIE pe3ynbTaThl 00yueHUs 1o | Bompocsl/3amanus s MpOBEPKU
JTUCHUTIIINHE

TOKa».

9.B uem cocTOAT OCHOBHBIE POOIEMBI ITPU
pemiennu 2D ypaBHEHUN THIPOAMHAMUKU B
MEPEMEHHBIX «3aBUXPEHHOCTH — (DYHKIIHS
TOKa»?

10.Maremaruyeckasi hpopmynupoka MKO.
11.Y10 noHMmaeTcs o1 KOHCEpBATUBHBIMHU
YUCJIICHHBIMU CXE€MaMu?

12.BeipaskeHue y1si IIIOTHOCTH

¢ dy3MOHHOTO MTOTOKa yepe3 rpanb KO
«e» IIJIsl OTHOMEPHOW CTallMOHApHOU

g dy3un 6€3 HCTOUHHKOB.
13.JIuckpeTHBIH aHaIor 0000IIEHHOTO
ypaBHEeHUS MU (GY3UU TIPU UCTIOIB30BAHUT
abCOJIIOTHO HESIBHOM cxeMbl. BeipaxeHus
T KO3 PHUIMEHTOB AUCKPETHOTO aHAJIOTA.
14.Peanuzanusi rpaHUYHOTO YCIIOBUS B BUJIE
3aJJaHHOH MJIOTHOCTH TU(PPY3MOHHOTO
MOTOKA Yepe3 UCTOUYHUK B MIPUTPAHHYHOM
KO.

15.JIuCKpeTHBINM aHAJIOT TPAHUYHOTO
yCJIOBHS 3-TO poJia U CIIOCOOBI €Tr0o
a/lafTalluy K TPAaHUYHBIM YCJIOBUSAM 1-T0 U
2-TO poja.

Onucanue MKAJbI OLEHUBAHUS :

Oyenxka: 5 («OTIINYHOY)
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOMPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABIECHUE JIJIS PEIICHUs 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku binonnenus snanus: OneHKa "Hey10BIeTBOPUTEIBHO" BHICTABIAETCS
€CJIM 33/1aHUE BBHITIOJIHEHO HEBEPHO MJIM NMPEUMYILECTBEHHO HE BBHIITOJHEHO

KM-2. luckpeTHbIil aHAJIOT YPABHEHHUs] KOHBeKIUH U 1M y3un. YcToiiuuBbie U
HeyCTOﬁqHBble YUCJIC€HHBbIC CXEMBbI. A.]IFOpI/ITMl)I MOUCKA CONMPAKCHHBIX noJiei CKOpPOCTH K
naBJyeHusi. MeToabl pelieHusi CHCTEM HeJIMHEeHHBIX aJredpandecKux ypaBHeHHil

®opmbl peanusanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeaeHusi KOHTPOJbHOI0 Meponpusitus: Pabora mpoBoauTCs MUCbMEHHO. Bpems
BBITMOJHEHUs | akajgeMuuecKkuii yac.
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KpaTkoe conep:kanue 3a1aHus:

KoHTponbHast pabota coCTOUT U3 7 BOMPOCOB U3 14 BOMPOCOB U JyIsl MPOBEPKH 3HAHUS U 2

3a1a4M U3 3-X 3a/1a4 JUIs IPOBEPKH YMEHHUS.

KoHTposbHbIe BONPOCHI/3a1aHUA:

3amnaHupOBaHHbIE PE3yNbTaThl OOYYEHHsS I10
JUCHHUTIIINHE

Bompocsi/3aganus 11t mpoBepKu

3uatb:  3¢G(deKTUBHbIE  ANTOPUTMbBI IS
YUCJICHHOTO PEUICHUsI CHUCTEMbl HEJIMHEHHBIX
mubdepeHIMaNbHbIX YPaBHEHUM B YaCTHBIX
MPOU3BOJHBIX, OINUCHIBAIOIIMX TEUYEHHE OJHO-
U JByX(}a3HOH MHOTOKOMIIOHEHTHOW Cpeibl U
IPOIIECCHI TEIIIO- M MaccooOMeHa

1.OTBeuaeT 1 CBOMCTBY KOHCEPBATUBHOCTH
WCIIOJIb30BAHUE BBIPAKCHHUS JIJISI

s dexTuBHOrO KO3Phunrenta nuddy3uu B
Buje ['e = (I'P +I'E)/2 mpu I'P #T'E.

2.B 4em 3akiro4aeTcs He10CTaTOK
HE3aBUCHMOTO BhIYMCIICHUS 11 Py3nOHHOTO
Y KOHBEKTUBHOT'O MIOTOKOB B 33/1a4ax
KOHBEKIMH U 1updy3un?

3.B kakux cimyyasx MOXKHO 3alucaTh B
cTanaapTHOU opme 0000IeHHOE
ypaBHEHHE MIEPEHOCa OTHOCUTEIHHO
TeMIepaTypbl?

4.]JluBepreHTHBIN U HEAUBEPTCHTHBIN BU]L
YpaBHEHHUS [IEPEHOCA.
5.I1ocnenoBaTenbHOCTD ONEepaluii 1
MPUHSTHIC TOMYIICHUS B aJITOPUTME
SIMPLE.

6.I'pannyHbIE YCIOBUS ISl CHCTEMBI
JTUCKPETHBIX YPaBHEHUH AJI KOPPEKLIUU
JIaBJICHHUS.

7 IlosicHUTh MEXaHU3M HIDKHEW pellakcaluu
MIPY UTEPAIIMOHHOM PEIICHUN ypaBHEHUH
nepenoca. [Tokazars aHaIOTHIO C METOIOM
pellIeHns] HeCTallMOHAPHOM 3a7aui METOJJOM
YCTaHOBJICHHUSI.

8.ITosicuuth cyTh «OmokupoBaHHbIX» KO 1
crocoObl 3a7jaHus TPEOYEMBIX YCIOBHIA Ha
rpanune 6aokupoBaHHbIx KO.

9.MeTton pemieHUs CONMPSKEHHBIX 3a/1a4
(OKUAKOCTb-CTEHKa» U 33JJaHue TPeOYEeMBbIX
I'y.

3HaTI> . METOAbI JlI/ICKp eTu3alnnuu
nuQepeHIaIbHbIX YPaBHEHUI B YaCTHBIX
HpOI/ISBO)IHI)IX FI/I}IpO,ZII/IHaMI/IKI/I U TCIIJIO- U
MaccooOMeHa

1.Koa¢dpunmenTsr 1uckpeTHOro aHajiora Jis
3ajJ]a4 KOHBEKIIMU U U DYy3HH.

2.0Tnmymne SKCNOHEHIUAIBHOM CXEMBI OT
CXEMBI C pa3HOCTSAMH MPOTUB MOTOKA U
LHEHTPATbHO-PAa3HOCTHOM.

3.CyTb npo0IeMBbI BBIXOHBIX TPAaHHYHBIX
yCIIOBUH B 3a7jauax KOHBEKIUHU U Tuddy3un.
4.«llaxmMaTHBIE» pacueTHBIC CETKHU IS
peleHHs ypaBHEHUI THPOINHAMUKH.
5.CxemHas quddy3us 115 IBYMEPHBIX 3a/1a4
KOHBEKIIUU MTPU UCIIOJIb30BAHUN CXEMBI C
Pa3sHOCTSIMH «IIPOTUB MOTOKa». PaccMoTpeTh
JIBa CJIy4aro HallpaBJICHUs BEKTOpa
CKOPOCTH: BJOJIb OCH X U IOJ{ YIJTIOM K 3TOU
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3anmaHupOBaHHbBIE pe3yNbTaThl 00ydeHus Mo | Bompockl/3aganus 1uist IpoBepKU
JTUCHUTIIINHE

OCH.
YMeTb: HUCHOJB3YyS METOJI KOHTPOJBHOTO 1./laHO: MICTOUYHUKOBBIN YWICH YpaBHEHUS
00beMa, COCTABISITH CHCTEMY alreOpandecKux nuddy3un 3a1aH B BUIE

YPAaBHEHUH,  SBIAIOIUXCSA  JUCKPETHBIMU S=4-50"3.

aHajgoramu HCXOJIHOU CUCTEMBI JIuHeapuzyiTe UCTOUHUKOBBIN UieH 3-1

G depeHIaTEHBIX ypaBHEHUU BO3MO>KHBIMHU CIIOCOOAMHU, OJIMH U3 KOTOPBIX
TUAPOIMHAMUKHU U TEIIO- U MacCOOOMeHa HKBHUBAJICHTEH KacaTeJIbHOM K KpUBOH S =

S(®) B Touke @ = O*, rne O* - 3HayeHUE
HMCKOMOM (DYHKIIMH HA MPEbITYIICH
uTepaluu.

2.3anuimmTe CUCTEMY TUCKPETHBIX aHAJIOTOB
JUISL OJTHOMEPHOTO CTAIlMOHAPHOTO
ypaBHeHUs Tud y3Un IpU yCIOBUIX:
I'=1;S=-®"4; ®(0)=0; ®(3)=1;
KOOPJMHATHI MATH Y3J0BbIX TOueK X = 0;
0,5;15;25;3

3.3anumuTe CUCTeMY TMCKPETHBIX aHAJIOTOB
JUUISl OTHOMEPHOTO CTAI[MOHAPHOTO
ypaBHeHUs Tud y3Un IPU yCITOBUIX:
['=2;S=-®"; ©(0)=1; (3)=2;
KOOPJMHATHI MATH Y3J0BbIX TOueK X = 0;
0,5;15;2,5;3

Onucanne MKAJbI OIIEHUBAHUS

Oyenxa: 5 («OTIINYHOY)
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISIETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Onucanue xapaxmepucmuxu 6vinoaneHus snanusa: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BHIIIOJTHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku binonnenus snanus: OneHKa "Hey10BIeTBOPUTEIHHO" BHICTABIACTCS
€CJIM 33/1aHUE BBITIOJIHEHO HEBEPHO MJIM NMPEUMYILECTBEHHO HE BBIIIOJIHEHO

KM-3. ApxurekTypa, pyHKIHOHAJBHOE HATIOJTHEHHEe, TPUHIMIBI padoThl koga ANES.
Auaredpanyeckue U oJHONIApaMeTPUYeCKUe MO/IeJ I TYpOyJIeHTHOCTH

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeaeHusi KOHTPOJbHOI0 Meponpusitus: Pabora mpoBoauTCs MMCbMEHHO. Bpems
BBIMOJIHEHUs | akajeMuuecKuil yac.

Kparkoe conepxanue 3agaHus:
KonTponbhas pabota coctout u3 20 Bonpocos
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arIaHupOBaHHBIE PE3YNIbTAaThl OOYYEHUsS IO
JUCLUIUINHE

Bomnpocel/3aganus s mpoBEpKU

3HaTh: BO3MOYKHOCTH, apPXUTEKTYPY, OCHOBHOE
(GyHKIIMOHAJIBHOE HAMOJIHEHUE M MPUHIIMIIBI
pabOTBl ~ YHUBEPCAJIBHBIX  KOMIIBIOTEPHBIX
KOJIOB ISl pEelIeHUs TEIUIO(U3UYECKUX 3a/1a4

1.1.I1paBuna ocpennenus Pelinonbaca st
IyJbCUPYIOIUX XapaKTEPUCTUK TCUCHUS.
2.Yem oTiIMYAIOTCS IPABUJIA OCPEIHEHUS
XapaKTepUCTHK TeueHus 1o Paspy OT IpaBUil
ocpenHeHus 1o PeitHonbacy? B kakux
cllyyasix 1eJ1eco00pa3Ho OCpeITHEHHUE 10
®aspy?

3.XapakTepHbi€ 30HBI MO TOJIIUHE
TypOyJIEHTHOTO TIOTPAaHUYHOTO CIIOS, U
HOBEJICHUE POQHII CKOPOCTH B 3THX 30HAX.
VYKaXuTe NPUMEpHBIE I'PaHULbl PACCTOSTHUN
OT TBEP/IOM HENPOHMIIAEMOM CTEHKH, B
paMKax KOTOPbIX CIIpaBEAJINB
JOrapu(pMHUUECKUI 3aKOH JJIs1 CKOPOCTH.
4.0OcpenHennble ypaBHeHUs PeliHonbaca
COXPAaHEHHUsI MaCChl, UMITYJIbCA B IIPOEKLUAX
Ha OCH KOOpAMHAT, SJHEpruu. PeiHOIBACOBEI
HaIPsDKEHUS, BEKTOP IUIOTHOCTU
TypOYJIEHTHOI'O OTOKA TEIUIOTHI.
5.I'unore3a byccunecka. CyTh aHaJIOTHH.
HenocraTku runoressl.

6.Knaccuueckas popmyna I[lpanarns nis
TypOyneHTHOH Bs3kocTu. OOnacThb
npUMEHUMOCTH (opmyisl [Ipanaris.
7.0cobeHHOCTH TYpOYJIEHTHOCTH B
CBOOOJHBIX TEUEHUSX (CTPYH, CIEJIbl, CIION
CMEILIEHU ).

8.®opmyna IIpanamia - Konmoroposa s
TypOyJE€HTHOMN BSA3KOCTH.

9.®opmyna Konmoroposa [yist ckopocTu
JUCCHUIIALINH.

10.Cocrasisitoliye 6anaHca ypaBHEHHS
NEpeHOCa KHHETUUECKOM dHEprun
TypOYJIEHTHBIX MYJIbCALIUH.

11.B yeM NpUHIMNHAIBLHOE pa3INune CTaTeN
OaaHca KHHETUYECKON SHEPTUU
TypOyYJIEHTHBIX IyJIbCALUN TS
MIPUCTEHOYHBIX U CBOOOAHBIX TYPOYIEHTHBIX
TE€YEHUI?

12.KaduecTBeHHOE NTOBEIEHNE KMHETHUECKOM
SHEpPruu TypOYyJIEHTHBIX IMyJIbCAUI BOIHU3H
CTeHKH (yKa3aTb XapaKTepHBIE M10100J1aCTH).
13.KauecTBeHHOE MOBE/IEHUE CKOPOCTH
JTUCCHUITAIIMY KUHETUYECKOU SHEPTUN
TypOyJIEHTHBIX MyJIbCAlUi BOJIU3U CTEHKU
(Yka3zaTb XxapakTepHbIe 11000J1acTH).
14.KauecTBeHHOE MOBEIeHUE TYPOYIEHTHBIX
HanpsDKEHUH BOJIM3U CTEHKH (yKa3aTh
XapakTepHbIe MOJ00JIACTH).
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3annaHupoOBaHHbIE pe3yibTaThl 00ydeHus 1o | Bompockl/3aganus nmis npoBepKu
JTUCHUTIIINHE

15. I'eneparop cerok ANES.
CrtpykTypupOBaHHbIE U
HECTPYKTYPHUPOBAHHBIC PACUETHBIC CETKH.
16. 3aganue rpaHUYHBIX YCIOBHM B KOJE
ANES.

17. OcoGeHHOCTH 3a/laHusI TPAHUIHBIX
YCJIOBHUH Ha BBIXOJIE U3 PACUCTHOM 00JIaCcTH.

3HaTh: METO/BI JI0Ka3aTesIbCTBa 1.1. MeToab! 10Ka3aTeIbCTBA JOCTOBEPHOCTH
JIOCTOBEPHOCTH  IIOJIYYEHHBIX  PE3yJIbTaTOB IIOJIyYEHHBIX PE3YyJIbTATOB.

YHUCJICHHBIX MCCIIEOBAHUHN TEIUIO(PH3NIECKUX 2.Ha kakoM paccTOSIHUU OT TBEPJIOil CTEHKU
nporeccoB  (Bepudukanus — Moaened U JI0JKHA HaXOJUThCs OrKaiiiuas y3inosas
aJITOPUTMOB, CETOYHAs HE3aBUCHUMOCTb TOYKA PACUETHOMN CETKHU U1 TIOJIyYCHUS
pe3yJbTaTOB, CXOAMMOCTb HUTEPALMOHHBIX JOCTOBEPHBIX PE3YJIBTATOB IIPU

IpOLEAYyp, COINOCTABIEHUE PE3YJIbTAaTOB C HCTIONIb30BAaHUM CTaHAApTHOU k-& Mogenn?
UMEIOIMMHUCS B JIUTEPATYpe JaHHBIMU U JP.) 3.Kak ciegyer u3MEHUTh CETKY,

MOCTPOEHHYIO NTEPBOHAYAIBHO TSI
WCITIOJIb30BaHUS CTaHIAPTHOU k-€ Mojienw,
MIPU UCTIOJIB30BAaHUHU MOJIETICH I HU3KHUX
TypOyJIeHTHBIX uncen PeliHonbaca s
MOJIYYSHHS JOCTOBEPHBIX PE3YJIHTATOB,
HE3aBUCSIINUX OT CETKH.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5 («OTITUIHOY)
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHUe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («X0poILI0»)
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHKa "XopoIo" BBICTABIIAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHUE AJIS PEIICHUS 3a1a4

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
Onucanue xapakmepucmuxu evinonnenus 3uanus: OneHKa "y10BIETBOPUTEIILHO" BBICTABIIAETCS
€CJIN 3aJJaHU€E NIPEUMYILIECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEYJOBJIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuku evinoaneHus snanus: OUeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-4. PacueT noJsieii CKOpoOCTH ¥ TeMIIepaTypbl B YCTPOHCTBE 3a1aHHOM
reoMeTpuM4YeCKoi (pOpMbI PH 3aJaHHBIX KPaeBbIX U HAYAJIBHBIX YCJIOBHSAX € MIOMOLIbLIO
OTKPBITOr0 KOMIbIOTEPHOro koga ANES

®opmbl peaymzanun: [Iposepka 3aganus

Tun koHTpoILHOrO MeponpusiTusi: PacuetHo-rpaduueckas padbora

Bec koHTpOobHOrO0 Meponpusitusi B BPC: 20

Ilpoueaypa  mnpoBeaeHHUsi  KOHTPOJIBHOIO  MEPONPHUSTHSA: CryneHTam  BBLAAIOTCA
uHauBuAyanbHele 3agaHus Ha PI'P. Temaruka PI'P: «BpimosHUTE pacder mojed CKOPOCTH U
TEMIEPAaTypbl B YCTPOMCTBE 3aJaHHOW TIeoMeTpuyecKoil (opMbl MpH 3aJaHHBIX KpaeBBbIX U
HAYaJbHBIX YCJIOBHUAX C IOMOIIBIO OTKpbITOro KomnberorepHoro koxa ANES. Ilomyuuts
XapaKTepUCTUKHU, BaKHbIE I WHXEHEpHbIX MpuiokeHui». Otuer mo PI'P gomken ObITh
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o(opMIIeH B COOTBETCTBHH CO CTaHIAPTHBHIMH TpeOoBaHMAMHU K odopmiieHuto pesynbratoB HUP.
KommproTepHass mpeseHTanus AOJDKHA OTPakaTh (U3UUECKYI0 M MAaTeMaTH4ecKyl0 MOCTaHOBKY
3aJjauk, HCIIOJIb3yEMBbIE CETKH, JI0Ka3aTelbCTBO JOCTOBEPHOCTU PE3yJIbTATOB, PACCUHTAHHBIC
JIOKAJIbHBIC U CPETHUE XapAKTEPUCTUKH, BHIBOBI.

KpaTlcoe CodcpKaHUuE 3alaHUA:

B kadecTBe mpumepa MmpeIcTaBIeHO 33JaHHe TI0 PACYETy TEIUIOBBIX MOTEPh Yepe3 OKOHHBIN
poeM U KOHTpoHpyeMmble JanHbIM KM myHKTHI 3a1aHus.
PaccunTaTh TermioBbie MOTEPH Yepe3 OKOHHBII MPoeM B 3aBHCHMOCTH OT 3230pa MKy

ABYMiH CTEKJIaMHU

B nannoii 3anaue TpeOyercs uccienoBaTh BIMSHHUE IUPHUHBI IBYXCIOHMHOTO OKOHHOIO OJ10Ka
Ha TEIJIOBBIE IOTEPH uepe3 OKHO. OKHO MOKHO paccMaTpUBaTh Kak ABYMEPHYIO KaBEPHY,
COCTOALIYIO U3 ABYX BEPTUKAJIbHBIX CTEHOK-CTEKOJ U 3a30pa hwin Mexay HUMH,
3al0JIHEHHYIO BO31yXoM. BepTukanbHblil pa3Mep KaBepHbI CYLLIECTBEHHO OOJIbIIE, YEM 3a30p

hwin.

Jls MoienupoBaHus UCIIOIB30BaTh 3aJjaHHbIE TeMIiepaTypsl B nomenieHuu Troom =20 C u
BHemHel cpene Tout =-15 C u koapdurnuentsl Termmooraaun aroom = 5 B1/(M2%xK), aout = 10
Bt1/(M2xK). J1nst MoenupoBaHus CHII TIaBY4YECTH MCIIONIb30BaTh NpuOmmkenne byccnnecka.
Pe3ynbTaThl CpaBHUTH C UMEIOLIMMUCS 1aHHBIMHU.

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

3aHHaHI/IpOBaHHbIe PE3YJIbTATHL
06y‘~IeHI/I$I IO JUCHUIIJIINHE

Bompocsi/3aganust 17151 mpOBEpKH

3HaTh: COBOKYIMHOCTH MPOTPaMMHOTO
obecrnieyennss B cocraBe Microsoft
office, makeTrsl mporpaMm B COCTaBe
koga ANES moctpoenust rpadukos,
CKAJIPHBIX W  BEKTOPHBIX  IOJEH
MEPEMEHHBIX TS odopMIIeHHS
pe3yabTaToB Hay4HO-
HCCICA0BATEIbCKON JIEeSITSIHOCTA B
BHJIE CTaTeW, JIOKJIAJIOB, HAy4YHBIX
OTYETOB U MPE3CHTALUN

1.1) C momompto octrporieccopa kojga ANES,
rpaduyeckoro nakera Para View, opucHbix
KOMITBIOTEPHBIX MPUIIOKESHUN BBIITOIHUTH 00paboTKY
PE3yNIbTAaTOB PACUETOB B BUJIE COACPKATEIBHBIX
rpa¢uKoB, TabJIHII TOJIEH KOMIOHEHTOB CKOPOCTH U
Temneparypsl. [IpoBecTu comnocrapieHue
MOJTYYCHHBIX PE3yJbTaTOB C UMEIOIIUMUCS
JTUTEepaTypHBIMU JaHHBIMU. PaccuuTath u
NPEJCTaBUTh JIOKAIbHBIC M CPETHUE XapaKTEPUCTHKH,
Ba)KHBIC JJI1 MHKCHEPHBIX MPUTIOKEHUH (Yucia
HyccenbTa, K03 HUIIMEHTH CONPOTUBIEHUS U JIP).

Ymers:  QopMmynupoBaTh LENIH U

1.1) ChopmynupoBath (HU3NYECKYIO TOCTAHOBKY

3a/1aumn UCCIIETOBaHUS u 3aJa4, 1eNb U 33JJa4l UCCIIEIOBaHUS
000CHOBHIBATh MaTeMaTUYECKYIO 2) ChopmynupoBaTh MAaTEMaTUYECKOE OMTUCAHHE
MIOCTAHOBKY 33/1a4U 3aJ1a4H.

YmerTs: HCIIOJIb30BATh 1.1) C momomsto npenporeccopa ANES

CYIIECTBYIOIINE U  pa3padaThiBaTh
HOBBIC aNTOPUTMBI JUIS  PEUICHUS
KOHKPETHBIX  3a7a4 B  00JacTH
SAJIEPHON PHEPTETUKH U TETUIO(DU3UKI

c(hOopMHPOBATH PACUETHYIO 00JIACTh, COACPIKALIYIO
N0J00JIaCTH «KUAKOCTBY», «TBEP/ble HEPOHUIIAeMble
00BEKTHI» Ha BBIOPaHHOM pacdyeTHOH ceTke. BoriOpath
TUI cosiBepa. BeIOpaTh pexum pacyeToB
(mapannenbHbI/nocae0BaTENbHbIN).

YMers: [IPUMEHSATH OTKPBITHII
KoMnbeloTepHBI ko ANES  mda
peuieHus  TeIUIOU3NYECKUX  3a7a4y
AJIEPHOMN SHEPTETUKH

1.1) 3apate HavanbHBIE U KpaeBbIe YCIOBUS,

KO3 (D PUIMEHTHI MepeHoca U UICTOYHUKOBBIC WICHBI
YHCJIEHHO PEIIAEMBIX YPaBHEHUH MEpeHoca.

2) BBINOTHUTB CEpUI0 PACYETOB C PA3IUYHBIM
Ha0OpOM BXOJIHBIX TAPAMETPOB.

VYMeTs: JOKa3bIBaTb JOCTOBCPHOCTH
MOJTy4YEHHBIX JIAHHBIX,
dbopMyIMpoOBaTh  pe3yJdbTAaThl |

1.1) [loka3aTh JOCTOBEPHOCTD MOJIy4aeMbIX
pE3yJIbTaTOB.

16




3annaHupOBaHHbIE pe3ynbTathl | Bonpocsl/3ananus A IpoOBEPKU
00y4YeHUs 1O TUCIUTLINHE

pa3pabaThIBaTh MIPaKTUYECKHE

pPEKOMEHIalluu 1o 170:¢

HCIIOJIb30BAaHUIO

YMeTh: TOPUMEHSATh  OPOrpaMMHOE 1.1) IlonroroBUTH Mpe3eHTAIUIO BHITOJIHEHHOM
obecrieuenue B coctaBe Microsoft paboTHI.

office, makeTsl mporpaMm B COCTaBe
koga ANES moctpoenus rpadukos,
CKIAPHBIX M BEKTOPHBIX MOJEH
NEPEeMEHHBbIX Uil MPEACTaBICHUS
pE3yJIbTaTOB Hay4yHO-
MCCJIEIOBATEILCKOM 1eATeIbHOCTH

Onucanune MKAJbI OICHUBAHUSA

Oyenka: 5 (KOTIUIHOY)
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TIUYHO" BBICTABISETCS €CIIH 3aJaHue
BBIIOJIHEHO B TIOJTHOM 00'bEME HMJIH BBITIOJHEHO NMPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoI1LI0»)
Onucanue xapaxmepucmuxu evlnonenus 3Hanus: OueHkKa "Xopouo" BEICTABISAETCS €CIU
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a4

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISCTCS
€CITM 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-5. Moaeau TypOy/1eHTHOCTH, peaiiu3oBaHHble B koge ANES

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeaeHusi KOHTPOJbHOI0 Meponpusitus: Pabora mpoBoauTCs MMCbMEHHO. Bpems
BBIIIOJIHEHMS | akaJieMMYeCcKui Jac.

Kpartkoe cogep:xkanue 3aganus:
KonTponbHas padota coctout u3 10 Bonmpocos.

KoHTpoJibHbIE BOIPOCHI/3a1aHUSA:

3arutaHupOBaHHBIE Pe3ynbTaThl OOydeHusi 10 | Bompockl/3amanust 1uisi poOBEpKU
JUCHHUTIIINHE

3HaTh: HEPAPXUI0 MATEMATHYECKHX MOJIENen 1.Crannaptras k-€ monens. OcHOBHBIE
TEIIO(QU3NUECKUX  TPOIECCOB B SIACPHOM JOTIYIIeHUS TIpH €€ (HOpPMYITHPOBKE,
SHEPreTUKE, pa3IUYAIOMIUXCS BPEMEHHBIMH H MPEUMYIIECTBA U HETOCTATKU MOJIEIH.
MPOCTPaHCTBEHHBIMU Macirabamu, 2.00BICHUTE TTOCTPOCHUE MOJICITH TSI
pPa3MEpPHOCTBIO W yPOBHEM  JETAJIHM3aLUU YJICHOB MOPOXKACHUA U TUCCUTIALIUN B
COBOKYITHOCTH CONPSIKEHHBIX ITPOLIECCOB YpPaBHEHUU MEPEHOCA CKOPOCTH

JIICCUTIAIINHN € B CTAaHIAPTHOM K-& Moem.
3.OcHOBHBIE IPUHLIUIIBI IOCTPOEHUS
Mozenen st 1u¢Gy3nOHHBIX WICHOB B
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3amaHUpOBaHHbBIE pe3ynbTaThl oOyueHus 1o | Bompockl/3aganus 1uist mpoBepKu
JTUCHUTIIINHE

ypaBHEHUsX nepeHoca k u .

4.0OcHOBHBIE UJIeU (IOMYIICHHUS),
UCIIOJIb30BAHHBIC ITPH TOTYYCHUN
anreOpanvdecKnx ypaBHEHUH [T BTOPBIX
MOMEHTOB U3 MOZAEIBHBIX

g epeHInaIbHbIX ypaBHEHUH TIepeHoca
BTOPBIX MOMEHTOB.

3HaTh: BO3MOXKHOCTH, apXUTEKTYpy, OCHOBHOE 1. YHuBepcanbHbIe 3aKOHBI TSI TPO(UIIS
(YHKLMOHAJIbHOE HAMOJHEHUE M MPUHLMIIBI CKOPOCTH U TEMIIEPATYPHI B

paboThl YHMBEpPCAJIbHBIX KOMIIBIOTEPHBIX KOJIOB MPUCTEHOYHOM 0071acTH TYpOYJICHTHOTO
JUI pelIeHus Tem1o(pu3nIecKux 3aaay TEYEHUS.

2.ANTOPUTM «CILUBKHY» YHUBEPCAIBHOIO
3aKOHa JIJII CKOPOCTH CO CTaHAapTHOM K-¢
MOJICJIBIO.

3.AJTOPUTM «CIIUBKHY» YHUBEPCATHHOTO
3aKOHA JJIs1 TEMIIEpaTyphl CO CTaHIAPTHOU
k-& Mmozenbio.

4.0co0EeHHOCTH aNMpOKCUMAaIUH
WMCTOYHUKOBBIX WICHOB B YpaBHEHHH st k
B [1IEPBOM ITPUCTEHOUYHOM KOHTPOJHbHOM
00beMe NP UCITOH30BAHUH
MPUCTCHOYHBIX (DYHKITUH.

5.0cHoBHBIE OoTINuHA k-£ Mojielieli u
PACUYETHBIX CETOK /I HU3KHUX
TypOyneHTHBIX uncen PeliHonbaca ot
CTaHAapTHOMU K-& M ceTok aJis Heé.

6.Kax yuntbiBaeTcs BIUsIHEE TBEPAOH
CTEHKH B YPAaBHEHMSIX MEPEHOCA BTOPHIX
MOMEHTOB?

OnucaHue MKaJbI OlleHUBAHUS

Oyenxa: 5 («OTIIMYHOY)
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABISETCS €CIIH 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHKa "XopoIo" BBICTABIIAETCS ECIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHUE JJIS PEIICHUS 3a/1a4

Oyenka: 3 («yIOBIETBOPUTEIHEHO)
Onucanue xapaxmepucmuxu ebinoaneHus snanus: OueHka "yIoBIETBOPUTENBHO" BBICTABIISETCS
€CIIH 3a/IaHue NMPEUMYILIECTBEHHO BHITIOJIHEHO

Oyenka: 2 («<HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku eoinonnenus 3uanus: OleHKa "HeyJ0BIEeTBOPUTEILHO" BICTABISETCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHECHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp
@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU
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 Ilepeuens Komnemenyuit/uHOUKAMOPO8 u KOHMPObHBIX 60NPOCOB NPOGEPKU PE3YTbH AN 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 0000IIEHHOE YpaBHEHHE TIEPEHOCA (3aKOH COXPAHEHHS) B MHTETpalbHOU (hopMme.
[TosiIcCHUTB CYyTh OT/EIBHBIX 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 0 (PUKCUPOBAHHOMY B IIPOCTPAHCTBE 00BEMY?
3. 3anucaTth ypaBHEHHUS! COXPAHEHHUS MACChl, UMITYJIbCa B MPOEKIIUU HA KOOPIUHATHYIO OCh «1»,
SHEPTUU OTHOCUTEIFHO yJIEebHONW YHTAJIBIINN.
4. Yro npenctaBigoT coboro kodhdunmeHT nuddy3un 1 ICTOYHUKOBBIN YJieH B YpaBHEHHH
COXpaHEHHUS UMITYJIbCa B TIPOCKIIUU HA OCh «1»?
5. Maremaruueckas popmynupoBka MKO.
6. UTo moHMUMaeTCs 101 KOHCEPBATHBHBIMH YHCIICHHBIMH CXeMaMu?
7. Beipaxkenue i1 IWIOTHOCTH AU (y3noHHOr0 notoka uepes rpanb KO «e» 11t onHOMepHOH
cTalioHapHON AU Py3un 0e3 HCTOUHUKOB.
8. luckpeTHslil aHazor 0000IEHHOr0 ypaBHEHU JU(Gy3UH TPU UCTIONB30BAaHUH a0COIIOTHO
HESIBHON CXeMbl. BripaxkeHust U1t K03 PHUIIMEHTOB TUCKPETHOTO aHAJIOTA.
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
koa¢p¢unmenta nupdysun B Buge I'e = (I'P +I'E)/2 npu I'P #T'E.
11. B yem 3akiroyaeTcsi HeIOCTaTOK HE3aBUCUMOTI'0 BBIYMCICHUS AU(PPY3nMOHHOTO U
KOHBEKTHBHOTO IMIOTOKOB B 33/1a4yaX KOHBEKINHU U a1uddy3un?
12. B kakux ciryyasix MOYKHO 3aIicaTh B CTaHAApTHOH Gopme 0000I11IeHHOE YypaBHEHUE
nepeHoca OTHOCUTEIHFHO TEMITEPaTyphI?
13. JluBepreHTHBIN 1 HEAUBEPTEHTHBIN BT ypaBHEHUS MIEpeHOCa.
14. KoaddurmeHTsl TUCKPETHOTO aHajora Jist 3a7a4 KOHBEKIMHA U TudPpy3un.
15. OTnuyne SKCHOHEHIMAIBHON CXeMBI OT CXEMBbI C PAa3HOCTSIMU IPOTHUB MTOTOKA 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) TeTIONPOBOTHOCTh KHUIKOCTH;
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 00001IEHHOM YpaBHEHUH TTEPEeHOCA
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
KOHBEKTHBHOTO IMTOTOKOB B 33/1a4aX KOHBEKINHU U auddy3un?
3. B kakux cirydasx MOKHO 3alucaTh B CTaHIapTHOU opme 0000IIeHHOE ypaBHEHHE
NepeHoca OTHOCUTENBHO TeMIEepaTyphl?
4. JIluBepreHTHBIN U HEIMBEPICHTHBIN BUJI ypaBHEHUS IIEPEHOCA.
5. IlocnenoBaTenbHOCTH ONlepalyii U NpUHsTHIE fonylieHus B anropurme SIMPLE.

6. FpaHI/I‘IHHe ycioBus 4Jis1 CUCTEMbI NUCKPETHBIX 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.
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Paccuntars TensioBbie NOTEPH Yepe3 OKOHHBIN MPoOeM B 3aBUCMMOCTH 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. BepTuKanbpHbIi pa3Mep KaBEpPHBI CYIIECTBEHHO OO0JIBIIE, YEM 3330
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). Iyt MOIETHPOBAHUS CHII TUIABYYECTH UCIIOJIB30BATh TPUOIMKEHUE
Byccunecka. Pe3ynbraThl CpaBHUTH C UMEIOIIMMUCS TAHHBIMHU.
1.  C nomombto npemnporeccopa ANES chopmupoBath pacdeTHYIO 00J1aCTh, COJEPIKAIIYIO
MOA00IaCTH «KUAKOCThY», «TBEPAbIC HEITPOHHUIIAEMbIE O0OBEKTHI» Ha BHIOPAaHHOMW pacyeTHOM
CETKE.

PaccuuTats TenmoBnie NOTEPH 9epe3 OKOHHBIH ompoedM B

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

B paunofi sagawe TpedyeTcAa HCCIEOBATh BIHAHHE

ITHPHHBL ,II;B}"KCJIOﬁ]-IOI‘D OKOHHOTOD 6.]'[01'{.3 Ha TEILIOBRIS

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 JJaBJICHUS [P PEIICHUH CTAllMOHAPHOM 3a7jaui THIPOJMHAMUKHY U TEINIOOOMEHA B
KaHaJie IEPEMEHHOI0 CEYEHHUS TP MOCTOSHHBIX CBOMCTBAaX TEIUIOHOCUTEIS?

OTBeThI:
a) utepaioHHbIi anroput™ SIMPLE;
0) «"ecraunoHapHsbli» anroput™ SIMPLE (meron ycranoBieHus);
B) anroput™ PISO;
r) urepaunoHHslii SIMPLER;
I) «HecTtannoHapHbIiy anroput™m 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 IEpeHOoca yAeTbHON BeTnYUHbI D?

OtBerTsr:
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 dhopmyna mis pacuera apdextuBHOro Kodhduimenta mudpdysun ['e Mexay y3mamu
cetku «P» u «E» B MeTonie koHTposbHOTrO 00BbeMa (MKO) siBsieTcst TOUHOM ATt OTHOMEPHOMA
crarnoHapHoi 3amaun auddys3un npu ['P # 'E? Cetka KOHTpOJIBHBIX 00BEMOB paBHOMEPHAS,
Y3JI0BBIE TOUKH PacIoioKeHbl 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: KOPPEKIMU JaBJICHUS Ha TEKYIICH UTepallnH;
0) cpa3y, mocje Nojay4eHusl Ha HOBOM nTepauuy NpuOIMKeHHbBIX 3HAYSHHH CKOpOCTEi U3
JTUCKPETHBIX aHAJIOTOB YPABHCHU JBUKCHHUS,
B) Ha MOCJIETHEN UTepaliy Mepel pacueTaMy IpYyruX ypaBHEHUH NepeHoca, coaepKaiinx
CKOPOCTbH JKHUIKOCTH.
Bepwbiii oTBeT: 0) cpa3sy, Mocie MojiydeHus: Ha HOBOM UTepauy MpUOINKEHHBIX
3HAYEHUH CKOPOCTEH U3 AUCKPETHBIX aHAIIOTOB YPAaBHEHUH JIBIKCHUS;
5.Ha xakoM paccTostHUM OT 00TeKaeMOoii IMII0CKON CTEHKH HIIM CTEHKHU KaHalla IpU
TypOYJICHTHOM PEKUME TCUCHUS )KHUIKOCTH JIOJDKHA HAXOJAUTHCS TIEPBasi OTCTOAIIAS OT CTCHKU
y3JI0Bast TOUKA PACUE€THOM CETKH ISl allTOPUTMA, UCTIOIB3YIOIIET0 YHUBEPCAIbHBIN 3aKOH IS
CKOPOCTH COBMECTHO CO CTaHIapTHOH k - € Monenbio TypOysieHTHOCTH? PaccTosIHIE OT CTEHKH
ompezensercs 6e3pa3MepHOil KOOpAUHATOM 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 ko3 GUIMEHTH HCTOUHUKOBOTO wieHa S(+) U S(-) B BBIOpaHHOM
KOHTPOJIBHOM 00BEME PaCUeTHOM CETKH, YTOOBI B Pe3yIbTaTe PACUCTOB IMOTYYUTH 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:

23



['=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 3HAUCHUE MMapaMeTpa HESIBHOCTH «G» B UUCIIEHHOU cxeme Kpanka —
Huxoncona?

OTBeTHI:

a) 0;

0) 0.25;
B) 0,5;
r) 1,0.
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Bepnsiii otBer: B) 0,5.
5.I1pu kakom cetounom uncie [lekie «Pey, mocTpoeHHOM IO TMHEHHOMY pa3Mepy CeTKu AX,
IUIOTHOCTH MaccoBoro pacxoza «F» Baonb ocu «x» u kodpdunmenty nuddysuu «'», B
anMnpOKCUMAIMH [TOJIHOTO OTOKA BeIHMUMHbI D, NOAUMHSAIOMIENCS 0000IEHHOMY YPaBHEHUIO
MEePEeHoCca, MOKHO HE YUUTHIBATh TU(PPY3HOHHYIO COCTABIISIFONIYIO MOTOKA?
OTtBeTsI:
a) npu Pe > 2;
6) npu Pe > 10;
B) ipu Pe > 4,36;
Bepnsriii otBeT: 6) ipu Pe > 10;
6.C Kakoil LieJbI0 ClIeyeT JIMHEApU30BaTh HEJMHEHHBIM NCTOYHUKOBBIN WIEH MPU NOJy4YEHUN
JMCKPETHOI0 aHajiora 0000LIEHHOT0 ypaBHEHMsI TepeHoca’?
OTBeThI:
a) JUIs TOBBIILIEHHUS] TOYHOCTH ONMCAHUS HETMHEHHOT0 HCTOYHUKOBOT'O JIEHA,
0) uT0OBI N30EXKATh «pa3Bajiay PEUICHUS U YCKOPUTH CXOAMMOCTb UTEPAIIHiA;
B) YTOOBI UIMETh BO3MOXHOCTb UCIOJIb30BATh MEHEE MOAPOOHYIO CETKY.
Bepuslii oTBeT: 0) 4T00BI H30€XKAaTh «pa3Baiay PEMICHHUS U YCKOPUTH CXOTUMOCTb
HATEPAINL;

4. Komnerenuust/Muauxarop: N/1-2onk-2 [IpuMensier KOMIbIOTEpHBIE TEXHOJIOTUH JUISI PEILICHHS
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 cinydasx nenecoo0pasHo ocpegHenue no ®@aspy?
3. XapakTepHble 30HBI 10 TOJIIIMHE TYPOYICHTHOTO MOTPAHUYHOTO CJIOS, ¥ 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. Ocpennennble ypaBHEeHHS PeliHOMBICAa COXpaHEHHS MacChl, UMITYJIbCa B TIPOCKIIMSX HA
OCH KOOpJIMHAT, SHePTruu. PeltHOIBbICOBBI HANIPSKEHUS, BEKTOP IUNIOTHOCTH TYpOYJIEHTHOTO
MIOTOKA TETUIOTHI.
4.  Twunores3a byccunecka. Cytp ananoruu. HenocraTku runoressl.
5. Knaccuueckas ¢popmyna [Ipannris nis TypOyneHTHOH 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 jijisi CKOPOCTH JTUCCUTIAITHH.
9.  Cocrasnsouye 6anaHca ypaBHEHUs IepeHOCa KHHETUYECKOH SHEPTHH TypOyJIeHTHBIX
ITyJIbCALM.
10. B yem mpuHUIMIHMATIBHOE pa3iHuue cTaTel 6anaHca KWHETUYECKON SHEPTUu
TypOYJIEHTHBIX MyJIbCAIUHN JIJISl IPUCTEHOYHBIX U CBOOOIHBIX TYPOYJICHTHBIX TCUCHHIA?
11.  KauecTBeHHOE MOBEJCHHE KHHETUUECKONW YHEPTUHU TYPOYICHTHBIX MyJIbcalluii BOIU3U
CTeHKH (yKa3aTb XapaKTepHBbIE [10100J1aCTH).
12. KauecTBeHHOE MOBECHHE CKOPOCTHU JUCCUITALIMU KUHETUYECKOM SHEprun TypOyIEeHTHBIX
nyJbcauil BOMU3U CTEHKH (YKa3aThb XapaKTepHbIE 0A00JIacTH).
13. KauectBenHOe noBeeHHE TYpOYJIECHTHBIX HANPsDKEHUI BOIM3M CTEHKH (yKa3aTh
XapaKTepHBIE M0100J1aCTH).
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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. 3anmarp HavaJbHBIC U KPAeBbIe YCIOBHS, KO3()PHUIMEHTHI IEpeHoca U HICTOUHUKOBBIC
YWICHBI YUCJICHHO PelIacMbIX YPABHEHHUH ITEPEHOCA.

MaTepI/IaJ'[bI AJIS IPOBEPKHU 0CTATOYHBIX 3HAHUI

1.dns kaxoit OC paspabotan otkpsiThiii CFD xonx OpenFOAM?
OTtBeThI:
a) Linux;
0) Windows 10;
B) 10S.
Bepusriii otBet: a) Linux;
2.Kaxoit meron nuckperusanuu quddepeHIanbHbIX YPaBHEHHH HCIIOIb3YETCs B
0OJBIIMHCTBE COBpEMEHHBIX yHUBepcallbHbIX CFD kom0B?
OTtBeTsI:
a) METOJ1 KOHEUHbIX PAa3HOCTE;
0) METOJ] KOHTPOJIBHOTO (KOHEYHOT0) 00beMa;
B) CIIEKTpaJIbHBIA METO/I.
BepHnbiii 0TBeT: 0) METO KOHTPOIBHOTO (KOHEYHOTO) 00beMa;
3.Kakoe rpaHn4HOE yCIIOBHE UCTIONB3YeTCsl Ha TBEPAON CTEHKE B IMCKPETHBIX aHAJIOTrax
YPaBHEHHUs COXPaHEHMsI HMITYJIbCA B IPOEKLIUU Ha OCh KOOPAMHAT, apajlIENbHYIO
MOBEPXHOCTU CTEHKH, NIPH UCIIOIb30BAaHUH YHUBEPCATIbHBIX MPUCTEHOYHBIX 3aKOHOB ISl
TypOyJIEHTHOTO PO(UIIS CKOPOCTH COBMECTHO CO CTaHIAPTHOU K — € MOziebI0
TypOyJIEHTHOCTH.
OTBeTsI:
a) KacaTeJapHas K CTEHKE COCTaBJISIONIasi CKOPOCTH paBHA HYIIIO;
0) KacaTeJabHOE HAIPsKEHHUE, BRIPAXKEHHOE U3 YHUBEPCAIBHOTO 3aKOHA JUISl CKOPOCTH;
B) 3HAYEHHUE CKOPOCTH B MEPBOI, OTCTOALIEH OT CTEHKH Y3J10BOM TOUKE, PACCYMTAHHOE U3
YHHMBEPCAIBHOTO 3aKOHA JUIsl CKOPOCTH.
BepHplii oTBeT: 0) KacaTenbHOE HaIlPsKEHNE, BBIPAXKEHHOE U3 YHUBEPCAIBHOTO 3aKOHA
JUI CKOPOCTH;
4.Kakue ceTku KOHTpoJIbHBIX 00beMoB (KO) mpenmnourutenbHee HCIOIB30BaTh AJISl PEIIECHUS
TPEXMEPHBIX 3aJ]1a4 CO CII0KHOM reoMeTpueil pacueTHoil obmactu?
OtBerTsI:
a) HECTPYKTYpUPOBAHHBIE CETKH C JOKAJIbHBIM IPOOICHUEM;
0) CTPYKTYpHUpOBaHHbIE I€KAPTOBBI CETKU C OJOKMPOBAHHBIMU STYEHKaMU;
B) CTPYKTYpPHUPOBAHHbIE CETKU B IMIMHIPUYECKON CHUCTEME KOOPAUHAT ¢ OJIOKMPOBAHHBIMU
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) TOCTHKEHUE 3aJJaHHOTO YMCIIa UTEPaLNii;
0) 3HAYCHUST OTHOCUTEIBHBIX HEBSI30K TUCKPETHBIX ypaBHeHU < 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 ciayyae oTCyTCTBHS CXOUMOCTH UTEPALIMOHHBIX MIPOLEAYP MPU MOJCIUPOBAHUU
MPOLIECCOB TUAPOIMHAMUKY U TeTIooOMeHa ¢ ucrnonb3oBanueMm 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 CiocodeH hopMyaIupoBaTh pe3yabTaThl HAYYHBIX
UCCIIE0BAHUI

Bonpocel, 3a1anns

1.1.  Ilepeuncaute METOIBI TOKA3aTECILCTBA JOCTOBEPHOCTH MOJYUCHHBIX PE3YJIbTATOB.
2. Ha xakom pacCToOAHUN OT TBCpI[Oﬁ CTCHKU O0JI’KHA HAXOAUTHCA OmmKkaas y3J10Basa
TOYKa pvaeTHOﬁ CCTKHU IJI NOJTYUYCHUS JOCTOBCPHBIX PC3YJILTATOB IIPU MCITI0JIb30BAHUN
cTaHaapTHOU k-& Moaenn?
3. Kak CIICAYCT UBMCHUTDH CCTKY, TIOCTPOCHHYIO 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 pemeHre JByMEpHOI 3a/1auy THIPOANHAMHUKH U TETJIO00MEHa MOJIy4yeHO Ha
HECTPYKTYpUPOBaHHOM ceTke ¢ unciaoM stueek S0x50 mpu uncite nrepanui 28. Uto
HE00X0/IMMO Cc/IeTIaTh, 4YTOOBI J0Ka3aTh CETOUHYIO CXOUMOCTh?

OtBerTsI:
a) YBETUYUTH YUCIIO uTepanuit 10 50, yMEHbIINTh KOI(UIIMEHTHI peJaKcalui 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 POLEAYPY YMEHbILIECHUS
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
BOXHEHIINX XapaKTEPUCTUK IIPOLECCOB. B MPOTHBHOM cilydae OBTOPSTH NPOLEAYPY
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 MaTeMaTUUYECKOM 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, THIPABINICCKOM COTIPOTUBIICHUN M KOAPPHUIIMEHTAX

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) OJy4y€HUE TaHHBIX O XapaKTEPHBIX TEMIIepaTypax *KHUAKOCTU U
TBEPABIX IOBEPXHOCTEH, CKOPOCTSIX TEYEHHUS KUAKOCTH, THAPABINYECKOM COIPOTUBIICHUN
1 KO3 PUIIMEHTAX TEIUIOOTAAYH;

4.J10cTOBEPHOCTD MOJIYYEHHBIX pacyeTHBIX JaHHbIX KogoM ANES no npoduism remnepaTypbl

1 K03 (HUIIeHTaM TEIUIO0TAauH MPU CTAOMIM3UPOBAHHOM TEYEHUH JKUAKOCTH C

MOCTOSIHHBIMU CBOWCTBaMHM B KpyTJioi o0orpeBaemMoii TpyOe npu uucie Peitnonbaca 1000

JI0OKa3aHa CPaBHEHUEM C TEOPETUUYECKUM pellieHUeM. SBsieTcs 1 3TO IOCTATOYHBIM

JI0Ka3aTeNIbCTBOM JOCTOBEPHOCTH PACUETHBIX JIaHHBIX, TAKKe MMOJIydeHHbIX 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 TE€UEHHUS, U 3TO 00YCIOBINBAET HEOOXOJUMOCTh JOKA3aTeNIbCTBA

JIOCTOBEPHOCTH PE3YJIbTATOB
BepHblii OTBET: B) HET, T.K. U3MEHUJICS PEXKUM TEUEHHUSI, U 3TO 0O0YCIIOBIINBAET
HE00XO0AMMOCTB JI0Ka3aTeNbCTBA JOCTOBEPHOCTH PE3YJIbTAaTOB

5.I1pu MoaenupoBaHUY OIBEMHOTO TYpOYJIEHTHOIO TEUEHUS TEIIOHOCUTES

CBEPXKPUTHUYECKOTO JIaBJICHUS B KPYTJI0i o0orpeBaeMoit Tpyoe 0OHapyKEeHO yXyALIeHHe

TEIUIO0TIa4yH, BEIPA3UBIIEECS B PE3KOM POCTE TEMIIEPATYPbI CTEHKH TPYObl B CEUEHUSIX,

pacIoyoKEeHHBIX BJIAJIM OT BXoja B TpyOy (x/d > 100). Kakue pekomeHganuu 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

JeICTBHUEM OTPULIATEIBHOIO IPAJeHTa JaBICHNS BO BHEIIHEM [TOTOKE HHTEHCUBHOCTD

TypOYJIEHTHOCTH BHU3 IO TEUEHUIO:
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OTBeThI:

a) YCUJIUBAETCS,

0) 3aryxaer;

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

6. Komnerenuust/Uugukarop: N-2omnk-3 [IpuMeHsieT KOMIBIOTEpHBIE TEXHOJIOTHH IS
IIPEJICTaBJICHUSI PE3YJIbTaTOB HAYYHO-UCCIIEA0BATEIbCKOM 1E€ATEIbHOCTH

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 moctaporeccopa koga ANES, rpaduueckoro nakera Para View, odpucHbIx
KOMIIBIOTCPHBIX HpI/IJ'IO)KCHI/Iﬁ BBITIOJIHUTDH 06pa60TKy pPE3yJIbTAaTOB PACUCTOB B BUJC
COACPIKATCIIbHBIX Fpa(l)I/IKOB, Ta6JII/IH OJIEM KOMIIOHEHTOB CKOPOCTH U TCMIICPATYPHI.
HpOBeCTI/I COIIOCTABJICHUE NNOJTYUYCHHBIX PE3YJIbTATOB C UMCHOIIUMHUCA JIUTCPATYPHBIMU
JaHHBIMUA. Paccuurats n MMPEACTAaBUTDH JIOKAJIBHLIC U CPCAHNEC XaAPAKTCPUCTUKHN, BA’KHBIC IJIA
WH)KEHEPHBIX NpuiiokeHni (uucna Hyccenbra, KOO PHUIMEHTH CONPOTUBICHHS U IIP.).
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 nmporpamMHbIil mpoaykT u3 nakera Misrosoft Office cienyer ucnons3oBars s
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:

29



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 pe3yibTathl B opmare MS Excel u ucnonszoBats naker ParaView s
HOCTPOCHMSI JIMHUH TOKA.
Bepusliii oTBeT: a) BeiBecTH pe3ynbraThl B popmare VTK u ucnonszoBats naker ParaView
U1l IOCTPOEHHUS 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 pacrpeieseHus 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
CCYCHUE U COXPAHUTH pacrpeneicane O-nepeMeHHol B TEKCTOBOM (aiisie B BUIC TaOJIUIIBI;
Jlasiee BOCIOIb30BATHCS JIFOOBIMU CPEICTBAMM [TOCTPOEHHSI IPpahuKOB;
0) BeITpY3UTH JaHHbBIe pacyeta B MS Excel u mocTpouts rpaduiki ¢ HOMOIIBIO 3TOTO MAKETa;
B) UCIIOJIb30BaTh JUCTUHI PeraTens A mocTpoeHus rpadukoB 100bIMU TpapUUecKUMU
aKeTaMu.
Bepuslii otBeT: a) moctpoutsh B noctipouneccope ANES 1iBeTHbIe KOHTYPBI HY>KHOTO I10J14,
BBIOpATh HY)KHOE CEYCHHE M COXPAHUTH pactpeaeneHne O-nepeMeHHO 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) noctrnporeccop koga ANES u nocrnpoueccop 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.
Bepuslit otBet: 6) ncnonp3oBars puibTp StreamLines noctnpoueccopa ParaView,

II. Onucanue wikanvl oueHuBanus
Oyenxa: 5 («OTIUYHO)

Onucanue XapakmepucmuKku 6blnOJHEeHUsl 3HAHUA.

Oyenxa: 4 («XOpOIIIO»)
Onucanue xapakxmepucmuxu 6bINOJIHEHUS SHAHUSL:

Oyenka: 3 («yIOBIETBOPUTEIHEHO)
Onucanue xapaxmepucmuku 8bINOJHEHUs SHAHUA

30



Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmukuy 6bINOJHEHUs. SHAHUA

1I1. IIpaguna évicmasnenus umo2o80i OYeHKU no Kypcy

Hrorosas arreécranus IpOBOAUTCA 110 PE3yjIbTaTaM pa6OTBI B CEMECTPE.

31



