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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 MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. PTIK-7 Crioco0OeH y4acTBOBaTh B IPOBEICHUH HAYYHBIX UCCIICIOBAHHUI B 00JIaCTH
MIPOU3BOJICTBA OOBEKTOB MPO(PECCHOHATBHOMN JIEATEIHLHOCTH, a TAK)KE KOHTPOJIS U TUATHOCTUKH
CBOICTB U CTPYKTYpPbI MAaTEpUAIIOB 3THX O0BEKTOB

N1-4 IleMoHCTpUpYET MOHUMAHUE OCHOB MOJCIIMPOBAHHUS CBAPOUYHBIX ITPOLIECCOB

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzanmn: KommneiotepHoe 3a1anne
1. Pa3paboTka nmporpamMMsl 11l MOJEINPOBAHUS MIPOIiecca TEIIOMaccoNepeHoca Ipy cBapke,
IUIaBKeE, MAKe U HaIUIaBKe JUIs pa3padOTKU TEXHOJIOTUH MPOU3BOJICTBA SJHEPTETUUECKOTO
o0opynoBanus (IIporpammupoBanue (kon))

Dopma peanuszauuu: [TucbmenHas padora
1. 'paHn4HbIE YCIOBUS U CBApPOYHbIE HICTOYHUKU TEIOTHI (TecTupoBaHue)
2. MeTtox ruIpoAMHAMHKH CIIIQXKEHHBIX YaCTHUILL AJIs1 MOAEIMPOBAHNUS IPOLIECCOB CBAPKH,
TJIaBKH, MaKy U Hatu1aBku (TectupoBaHue)
3. IMoxxone! Oitniepa u Jlarpanska 1 MOJEIUPOBaHUS SIBICHUN IIEPEHOCA IIPU CBapKe,
nJ1aBke, naiike u HaruiaBke (TecTupoBanue)
4. YpaBHEHHE TEIJIONPOBOJHOCTH U €70 IPUMEHEHHE JUISI MOAEINPOBAHUS IIPOLIECCOB
CBapKH, IJIaBKH, aliky U HaraBku (TecTupoBaHue)

BPC aucuunjavHbl

1 cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONPUATHI TeKYIIEro KOHTPOJIS  yCIeBAaeMOCTH IO

AUCHHUILINHE:

KM-1 VpaBHeHue TemIONpOBOIHOCTH U €ro MPUMEHEHUE JJIs1 MOJEIUPOBAaHMSI IPOLIECCOB CBApKH,
IUTaBKH, Naiiku 1 HamaBky (TecTupoBanue)

KM-2 TI'panuuHBIe YCIIOBHS U CBApOYHBbIC UCTOYHUKH Tetu1oTH (TectupoBanme)

KM-3 Tloxaxoxas! Ditnepa u Jlarpanxka s MoaenupoBaHus SBICHUM epeHoca Npu CBapKe, IJIaBKe,
naiike u HaruaBke (TectupoBanme)

KM-4 Mertoa ruipoAMHaMUKH CTJIaKEHHBIX YaCTHIL /U1 MOJIETUPOBAHMS TPOLIECCOB CBAPKH, MJIABKH,
naiiku u HarutaBku (TecTupoBanme)

KM-5 Pazpabotka mporpammsl Jijisl MOJIETIMPOBAHUS MPoOLIecca TEIIOMAcCONepeHoca IMp1 CBapKe,
IUIaBKe, MaiiKe U HarulaBKe JJIs pa3pabOTKH TEXHOJIOTHI MPOU3BOICTBA YHEPTeTUUECKOTO
obopynosanus (IIporpammupoBanue (kox))

Bujx npomexyTo4HOI aTTecTaliMu — JK3aMeEH.



Beca KOHTpOJIBHBIX MEPONIPUATHIL, %o

Nunexc

Pa3nen muciuIuIinHbL
ACIT JUCIT KM:

KM-
1

KM-
2

KM-
3

KM-
4

KM-
5

Cpok KM:

4

8

12

14

16

[lenu 1 3a7a4M MaTeMaTUYECKOTO MOJEIMPOBAHUS.
YucneHHOe pelieHHe HECTAMOHAPHOTO YPAaBHEHUS
TEIUIONPOBOIHOCTH JIJIS1 MOJEITMPOBAHUSI IPOLIECCOB CBAPKH,
ILUIABKH, ITaliKK ¥ HaIlJIaBKU

[lenu 1 38724 MaTeMaTUYECKOTO MOACIMPOBAHHUS MPOLIECCOB
CBapKH, IJIABKH, Naliku 1 HaraBku. Kiaccupukanus
nuddepeHIMATbHBIX YPAaBHEHUH ¢ YaCTHBIMH MPOU3BOIHBIMU
2-T0 TIOpsTKa. Y paBHEHUE TEIUIOMPOBOIHOCTH.

YucneHnHas MHTEpIIpeTalys TPAaHUYHbIX YCIOBUH 1
CBapOYHBIX MCTOYHHUKOB TEIIOTHI. AJIrOpUTMHU3ALINS 3a/1a4
TEIUIONEePeHOca Ha OCHOBE UCIIOJIb30BaHUS METO/1a
KOHTPOJIbHBIX 00bEMOB

YucneHHas MHTEpIIpeTalys TPaHUYHbIX YCIOBUH 1
CBapOYHBIX UCTOYHUKOB TEIIOTHL. AJrOpUTMHU3ALINA 33]1a4
TEIUIONEePeHOca Ha OCHOBE UCIIOJIb30BaHUS METO1a
KOHTPOJIbHBIX 00bEMOB

Konnenuuu Diinepa u Jlarpanxa ajisi MoeIUpOBaHUS
TEIIOMacCOOOMEHA B KUIKOW BaHHE IIPH CBapKe, TUIABKE,
CBapKe M HaIlJIaBKE

CpaBHeHue 1o1x0/10B Ditsiepa u Jlarpanxa K OMHCaHHUIO
MIPOLIECCOB MEPEHOCa B )KUJIKUX M ra3000pa3HbIX cpefax.
VYpasuenus Hasbe-Ctokca. @opmMynupoBKa ypaBHEHUH TPU
UCIIOJIb30BaHUM 110/1X0a Diiepa.

[Toaxon Diinepa: anroput™m SIMPLE u meToast
anmpoKCcUMaIlii CBOOOTHON MOBEPXHOCTH >KUKOM BaHHBI
JUTSL MOJICITUPOBAHUS TTPOIIECCOB CBAPKH, TUTABKH, TAWKHU
HaIUTaBKH

[Tonxon Diinepa: anroputm SIMPLE. Meron "nuaun Toka -
3aBUXPEHHOCTH" JIJIsl pEelIeHUs] IBYMEPHBIX 3a]a4
TeIIoMaccooOMeHa B c1abockMMaeMbIX cpeiax. MeToibl
anmnpoKCUMAalUU CBOOOAHOM MOBEPXHOCTH KHIKOH BaHHBI
JUISL MOIETTMPOBAHUS MTPOLIECCOB CBAPKH, IUIABKH, AWK U
HaIJIaBKU

[Tonxon Jlarpanxka: SPH-meTons! 11 n3ydeHus
TEIJIOMACCONIEPEHOCa IIPH CBApKe, IUIABKE, CBAPKE U
HaIlJIaBKe

MGTOHLI KPYITHBIX YaCTHII. CpaBHeHI/Ie METOJJa TUCKPETHBIX
4aCTu U ME€TOJa CTJIa’)KCHHbBIX YaCTHII. KOHL[CHL[I/ISI METOda
TUAPOJWHAMUKH CTJIQXKCHHBIX YaCTHUII.

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
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
PTIK-7 N-4prik7  demoHcTpupyet | 3HaTh: KM-1 YpaBHeHue TeraonpoBOAHOCTH U €ro IPUMEHEHHUE ISt
MOHUMAaHUe OCHOB | COBPEMEHHBIE MOAXOIbI K MOJIETTUPOBAHUS IPOLIECCOB CBAPKH, TUIABKH, MAWKKU U HATUIABKU

MOACIIUPOBAHUA CBAPOYHBIX
IIpouecccoB

MOJIETTMPOBAHUIO TCUYEHHUS
YKUJIKOU Cpeibl CO
CcBOOOHOM TOBEPXHOCTHIO
MpU CBapKe, MJIaBKe, Make u
HaIlJIaBKE

METObI YUCACHHOMN
MHTEPIPETAIIMU TPAHUYHBIX
YCJIOBUI U CBAPOUYHBIX
HCTOYHHKOB TCILIOTHI JJIs
Pa3IMYHBIX BUJIOB CBAPKH
KOHLEeNIuH Jilepa u
Jlarpanxa miist
MOJIETTMPOBAHHUS TPOLIECCOB
IIEPEHOCA B )KUAKHUX Cperax
MpU CBapKe, MJIaBKe, MaNKe U
HaIlJIaBKe

AJITOPUTMBI YUCIEHHOTO
peLIEeHHsI MHOTOMEPHBIX
3a7a4 HECTAIIMOHAPHOTO
TeruiooOMeHa Tpu CBapKe,
IUIaBKe, ITaiike U HaILIaBKe,
Ha OCHOBE SIBHOM U HESIBHOM
Pa3HOCTHBIX CXEM

(TectupoBanue)

KM-2 I'paHnuHbIE YCIOBUS U CBAPOUHBIE UICTOUYHUKH TEIUIOTHI
(TectupoBaHnue)

KM-3 IToaxoasr Ditnepa u Jlarpanxa 1y MOJACTUPOBAHUS SBJIICHUM
repeHoca Mnpu CBapke, IJiaBke, naiike u HarsiaBke (TectupoBaHue)

KM-4 Metoa ruipOAMHaMUKH CTJIaXKEHHBIX YaCTHL J1JI1 MOJACIMPOBAHUS
IIPOLIECCOB CBApPKH, IUIABKH, Naiiku 1 HaraBku (TectupoBanue)

KM-5 Pa3paboTka mporpamMmmsl AJi1 MOJIETUPOBAHUS TIpoIecca
TEIJIOMACCOIIEpEHOCa IIPH CBapKe, MUIaBKe, NaKe U HAIUIABKE IS
pa3pabOTKU TEXHOJIOTHI MPOU3BOJICTBA SHEPIETUYECKOTO 000PY10BaHUS
(ITporpammupoBanue (kon))




YMeTs:

MIPUMEHSATh MMOJTy4EHHBIE
3HAHUS IS
CaMOCTOSTENLHOU
pa3paboTku u
ANTOPUTMHU3ALNH
KOMIUIEKCHBIX MOJeeH
CBApPOYHBIX MPOIECCOB




1I. Cooepicanue oyenounvix cpeocme. Illkana u kKpumepuu oyenusanus

KM-1. YpaBHe}me TEIIONMPOBOJAHOCTH M €10 IPUMEHEHUE NJIA MOJACIMPOBAHUA
nmpoueccoB CBapKu, nJjaBKu, naiiky ¥ HANJIABKH

®opmbl peanauzanuu: [luceMennas padora

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpouenypa mnpoBeaeHHsi KOHTPOJBHOr0 Meponpusitusi: TectoBoe 3amaHue cocTouT u3 10
BOIIPOCOB B Ka)KJIOM U3 JIBYX BApUAHTOB 3a/aHuii. Bpems nposenenus - 20 MUHYT.

KpaTkoe conep:kanue 3a1aHusi:
Tecm nposooumcst Ha NPOBEPKY 3HAHUU AICOPUMMOB YUCTEHHO20 PEUleHUst MHO2OMEPHbIX
361@611{ HecmayuorapHozo menzzoo@vte%ta npu ceapke, niaeke, I’lCllZK@ u HanjideKe, Ha OCHoe¢e
SBHOUL U HESIBHOU PAZHOCMHbBIX CXeM

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3anyaHupOBaHHbIE pe3yabTathl | Borpocsl/3aganust Uit NpOBEpKH

00y4eHus 1o TUCIUILINHE

3HaTh: AJITOPUTMBI YUCICHHOTO PEIICHUS 1.

MHOTOMEPHBIX 3a7ad HecTtanruoHapHoro | 1. K kakomy Tuny anddepeHumanbHbiX ypaBHEHWHA
TEII000MEeHa MpHU CBapKe, IJIaBKe, Mmaike BTOPOro NopsZKa OTHOCUTCA HeCTaLMOoHapHoe
M HaIlJIaBKe, Ha OCHOBE SIBHOM W HESIBHOMH ypaBHeHVe Tena0nNpoBOAHOCTU?

Pa3sHOCTHBIX CXEM a. ypaBHeHMe 3/I/IMMNTUYECKOro TUMa

6. ypaBHeHue napabosinyeckoro TMna
B. ypaBHeHue runepbonunyeckoro Tmna

Ortser - 6.

2. Kakas 13 pa3HOCTHBIX alnpoKCUMAIINii
MIPOU3BOTHOM 0071a/1a€T BTOPHIM MOPSIKOM
TOYHOCTH 10 IIary anmnpoKcuManuu?

a. JIeBasi pa3HOCTHAs! IPOU3BOAHAS

0. mpaBasi pa3HOCTHAsI POU3BOTHAS

B. IEHTpaJIbHasl pa3HOCTHAs MPOU3BOIHAS

OtBer - B.

3. IIpu ncnosib30BaHNUN HESIBHOM pa3HOCTHOM
CXEMBI JIJIsl YpAaBHEHHSI TETUIONPOBOIHOCTH
MIPUMEHSIOT:

a. JIEBYIO Pa3HOCTHYIO POM3BOAHYIO IO BpEMEHU
0. mpaByI0 Pa3HOCTHYIO IPOU3BOHYIO 110 BPEMEHH
B. LICHTPAJIbHYIO Pa3HOCTHYIO POU3BOAHYIO O
BpEMEHU

Otger - a.

4. Kakoi MeTOJT YUCJIEHHOTO PEIICHHS JIMHEWHBIX
anredpandeckux ypaBHEHUH, MOTyIaeMbIX B
pe3ynbTaTe pa3sHOCTHOW alIPOKCUMALINH
YpaBHEHUS TEIJIONPOBOAHOCTHU MPU
WCTIOJIb30BAaHUH SIBHOM Pa3HOCTHOM CXEMBI MOKHO
IIPUMEHATH?

a. MpsAIMOi 1 0OpaTHBIN X0/ MPOTOHKH.




3anjgaHUupOBAHHBIE
06yquH51 IO JUCHUITJINHE

Pe3yNbTaThI

Bonpocei/3aganus 1iist mpoBepKU

0. METOJ MPOCTON UTEPALIUH.

B. JII000 U3 AIrOPUTMOB PEIICHUN MAaTPUUHBIX
ypaBHEHUH TpexauaroHaibHoro Buaa (TDMA)
Ortser - 0.

5. Kak onpenensitoTcsi HeU3BECTHBIE IPOTOHOYHBIE
KOd((UIIMEHTBI U HYJIEBOTO y3JIa CETKa MpHU
peanuzanuu “mpsiMoro xojaa’” MeTojAa MPOTrOHKHU?
a. U3 armnpoKCUMAILIMKM HAYaIbHBIX YCIOBUM.

0. U3 anmpOKCUMAaLIUY TPAaHUYHBIX YCIOBHIA.

B. UTEPAIMOHHBIM METOOM IOCJIEI0BATEIbHBIX
MPUOJIKEHUH.

Ortser - 6.

6. PazpaboTrana KkoMnbrOTepHas IporpaMma,
IIPOM3BOJIAIIAS] YUCIIEHHOE PEIIEHNE
HECTAIIMOHAPHOTO YPaBHEHUS TETIOMPOBOIHOCTH.
K kakoMy Ty MOJiENIel €€ MOYKHO OTHECTH

a. pusuyeckas MOJeIb

0. IECKpUIITUBHAS MaTeMaTHUYECKas MOJICIb

B. HOpMaTHBHAsl MAaTEeMaTUYECKasi MOJIENb

I. ONTUMU3AIMOHHAS MaTeMaTUYEeCKasi MOJICIIb
Ortser - 6.

7. B uemM npenMyniecTBa NPUMEHEHUS HESIBHBIX
Pa3HOCTHBIX CXEM B CPaBHEHUH C SBHBIMU?

a. ya100CTBO pacnapaieIMBaHUs BBIYUCICHUN

0. 6oJiee MPOCTOM aITOPUTM

B. 00BN 3a11ac yCTOMYUBOCTH

OtBer - B.

8. Kakoii n3 MeT0/10B paciieruieHIs MHOTOMEPHBIX
T depeHaIbHbIX ypaBHEHUH 110
MIPOCTPAHCTBEHHBIM HAINPABIECHUSM UCTIOIb3YET
MOJIHOCTBIO HESIBHBIE PA3HOCTHBIE ONEPATOPHI?

a. METOJI ITIEPEMEHHBIX HAIPABICHUN

0. MeToJ IPOOHBIX IIaroB

Ortser - 6.

9. B yem 3akirovaercs ujest IpUMEHEHHs] METOAa
KOHEYHBIX Pa3HOCTEH Ui pelieHus
mubdepeHIMaTbHBIX ypaBHEHU?

a. B HCIIOJIb30BAaHUH BMECTO MPOU3BOIHBIX UX
KOHEYHO-Pa3HOCTHBIX aHAJIOTOB IS
npeoOpa3oBaHus ypaBHEHUN B TMHEWHBIC
anredpanveckue.

0. B BEIpQXEHUH TOYHOTO aHATUTUYECKOTO
pemieHus aAudepeHnrnaIbHOro ypaBHEHUSI.

B. B IPUMEHEHUH ONIEPATOPHOTO METO/1a PEIICHUS
nudGepeHIMaIBPHOTO YpaBHEHUS

Otger - a.

10. UTto 00BIYHO MOHUMAIOT MO/ 11a0JIOHOM
Pa3HOCTHOM CXeMbl?

a. METO/JT alMPOKCUMAIIUN TTPOU3BOIHBIX,
BXOJISAIINX B YpaBHEHUE




3annaHupOBaHHbIE pe3ynbTathl | Bonpocsl/3ananus A1 IpoOBEPKU
00y4YeHUs 10 TUCITUTINHE

0. MeTOJI peajn3anuu NpsMOro U 00paTHOro Xo0/1a
IIPOTOHKH

B. rpadpuaeckoe 0ToOpakeHnue cBs3ei
paccMaTpuBaEMoro ysja ¢ COCEIHUMU y3JlaMu, a
TaK)Ke C y3J1aMHU paccCMaTpUBAEMbIMHU HA JPYTHX
BPEMEHHBIX CJOSAX (WM APOOHBIX I1arax)

OtBer - B.

Onucanue MKAJbI OICHUBAHUSA:

Oyenka: 5 («OTIUIHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmuxu evinonnerus 3uanus: CTYICHT J1ajl MPaBHIbHBIC OTBETHI B KOJHUECTBE
He meree 90% oT obmIero yucia

Oyenka: 4 («X0OpOIIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapaxmepucmuxu evinoineHus shanus: CTyIeHT Aall IPaBUIbHBIE OTBETHI B KOJIMYECTBE
He menee 75%, no He 6oiaee 90% ot 00I11Iero UYKncia

Oyenka: 3 («yIOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuixu evinoineHus shanus: CTyIeHT Aall IPaBUIbHBIE OTBETHI B KOJIMYECTBE
He menee 60%, Ho He 601ee 75% oT 00I11Iero Yncia

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku evinonnenus 3uanusa: CTyIeHT IPaBUIBHO OTBETHII MEHEe, YeM Ha
60% BOMpOCOB.

KM-2. I'pann4HbIe YCI0BHS U CBAPOYHbIE HCTOYHMKH TeII0ThI

®opmbl peanusanuu: [luceMenHas padora

Tun koHTposbHOrO Meponpusitusi: TectupoBanue

Bec koHTpObHOrO Meponpusitusi B BPC: 20

IIpouenypa mnpoBeaeHMsi KOHTPOJILHOIO MeponpusTusa: TecToBoe 3agaHue cocTouT u3 10
BOIIPOCOB B Ka)KJIOM M3 JIBYX BaApHAHTOB 3a1aHuii. Bpems nposenenus - 20 MUHYT.

Kparkoe conepxanue 3ajanus:
Tecm nposooumcs Ha npo8epKy 3HAHUL MEMOO08 YUCTIEHHOU UHMEPNPEemMayuu 2paHU4HbIX

yCJZOGZ/lﬁ U C6APOUYHbIX UCIMOYHUKOB NMeENionibl ons pa3nuUvdHbLX U008 ceapKku

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3anmaHupoBaHHbIE  pe3yibTaThl | Bormpockl/3aganus sl NpoBEpKU
00y4YeHHsI 110 TUCHIUTUIMHE

3HaTh: METOJIbI YHUCIIEHHON 1.1. C gem cBsg3aHO TO, UTO B KAUECTBE MOJEITH
MHTEPIPETALNU TPAHUYHBIX OOJBIIMHCTBA UICTOYHUKOB CBAPOYHOM TETIJIOTHI
YCIOBUU Hu CBapOYHBIX HCIIOJIB3YIOT TayCCOBO pacnpeaeneHue?
HCTOYHHUKOB TEIIOTHI s a. C BEPOATHOCTHBIM (CIy4ailHBIM) XapaKTEPOM
Pa3JIMYHBIX BUIOB CBAPKHU pacrnpeieneHns II0OTHOCTH TOTOKa

0. 1r060¥ UCTOYHUK (JIyra, SMEKTPOHHBIN U JTa3ePHBIN
Jy4, CTPYS TJIa3Mbl) XapaKTePU3yIOTCS AUCTIEPCHUEH,
00yCIIOBICHHOH pAIOM (PU3UIECKIX OTPaHUYEHUH,
JecTBHEM abepparuii, SJIeKTPOMarHUTHBIX TIOJICH, U




3annaHUpOBaHHbIE  PE3YJIbTaThl
00y4YeHUs 10 TUCITUTINHE

Bonpocei/3aganus 1iist mpoBepKu

Ipyrux (GakTopoB, BIMUSIOMIMX Ha UX (OPMUPOBAHUE
Ortser - 6.

2.Kakum o0pa3oM MOXKHO 3a7jaBaTh HICTOYHHUK HarpeBa
P YUCJICHHOM PEIICHUN YPaBHEHUS
TEIUIONPOBOAHOCTH?

a. Kak 00beMHO-pacnpeeIeHHbI NCTOYHUK, BXOISIIIHIA
B ypaBHEHUE

0. KaK rpaHMYHOE YCIIOBUE

B. 000MMH crioco6amu (B 3aBUCUMOCTH OT XapakTepa
MCTOYHHMKA HArpeBa U pa3MEPOB PaCUETHOM 00JIaCTH)
Otser - B.

3. ITouemy B TeopuH CBapOYHBIX MPOLIECCOB IIPU
W3YYEHUHU MPOIECCOB CBAPKU KOHIIEHTPUPOBAHHBIMU
MCTOYHUKAMU Harpesa (J1a3epHbIN U 3JIEKTPOHHBIN Jyy4),
MCTOYHUK MPEJICTABIISIIOT PACIPECIICHHBIM 110 TTTyOHnHE
METAJIJINYECKOr0 CJ10s1?

a. 9TO JIeNaloT B TE€X CIIydasx, KOTJa UCIIOJIb3yeTCs
ypaBHEHHUE TEIJIONPOBOAHOCTH, U HE YUUTHIBACTCS
yriayOieHre HCTOYHUKA B MaTepual 3a CYeT JIaBICHUS
MapOB B PEKUME “KUHKATHHOTO TPOILJIaBICHUSI.

0. 3T0 00YCIIOBJIEHO TeM, YTO TTyOMHA TPOHUKHOBEHUS
AJIEKTPOHOB ((hOTOHOB) B MaTEpHaJl BEJIMKA, U CO3ACT

3 PeKT “KMHKATBLHOTO” MPOILIABICHHUS

Ortser - a.

4.I"'paHMYHBIC YCIOBUS MEPBOTO poAA JUIsl YPABHEHHUSI
TEIIONPOBOJHOCTH COOTBETCTBYIOT CIIY4alo:

a. 33/1aHKS 3aKOHA TeII000MeHa C OKpY»Karolei cpeaon
0. 3a1aHUs HYJIEBOW MEPBOM MPOU3BOIHOM TeMIlepaTypbl
B. 3aJ]aHUS TEMIIEpaTyphl HA TPAHHUIIE

OtBer - B.

5.I'panuyHbIe YCIOBUS BTOPOTO poAa sl ypaBHEHHUS
TEIIONPOBOJHOCTH COOTBETCTBYIOT CIIY4alo:

a. 33/1aHKS 3aKOHA TEII000MeHa C OKpY>Karolei cpeaon
0. 3ajaHus HYJIEBOI MEPBO MPOU3BOIHOM TEMITEPATYpPhI
B. 33JIaHUsI TEMIIEPATYPHl HA TPAHUIIE

Ortser - 6.

6. 'pannunbie ycnoBusi Ctedana HEOOXOAMMO
paccMaTpuBaTh B ClIydae:

a. TETUI00OOMEHA C OKPY’KArOIIEeH Cpeoit 3a cUeT
KOHBEKIIHH

0. TerIo00MEeHa ¢ OKPYIKAOIIEeH Cpeioi 3a cUeT
TEIJIONPOBOJHOCTH

B. HAJIMYMEM TPaHUIIbI ()a30BOTO Mepexo/ia

OtBer - B.

7. Kakoli u3 nepeyucieHHbIX (hakTopoB B HauOOIbIEH
CTeTeHu onpezenseT 3(p(eKTUBHOCTH Mpolecca
AIIEKTPOHHO-IY4Y€BOI'0 HarpeBa Mpu CBapKe, U MOXKET ee
CHUXKaTb?

a. reHepalys PeHTTeHOBCKOTO U3JTy4YeHHUS

0. TeHepaIus TeIIOBOr0 U3IIy4eHUs
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3annaHupoBaHHbIE  pe3yibTaThl | Bormpockl/3aganus s IpoBEpKH
00y4YeHUs 10 TUCITUTINHE

B. OTpakeHue (00paTHOE pacCessHUE) ATCKTPOHOB
OtBer - B.

8. Urto norumarot noxa ‘“3pPpeKTUBHBIM paguycom”
MCTOYHUKA HarpeBa Mpy UCIOJIB30BaHUH TayCcCOBa
pacnpeneneHus?

a. paauyc, BHyTpU Kotoporo Beiaensercs 100% suepruu
my4yKa

0. paauyc, BHYTpH KOTOporo Beiaensaercs 90% snepruu
my4yKa

B. IUCIIEPCHIO TayCCOBA pacIpeaesICHUs

Otser - B.

9. Kakoli 3aKOH OJIXOUT JIsl ONMCaHMS IOTEPD TEIUIa
IIPU TyYUCTOM TeriooOMeHe?

a. 3akoH Credana-bonsiMana

0. 3akoH HeroToHa

B. 3aK0H Dypbe

Otser - a.

10. Kakue 3anaun TerooOMeHa Ipy CBapKe MOKHO
OTHECTH K HEJTMHEHHBIM?

a. 33/1a4¥ C JBIKYITUMUCS ICTOYHHKAMH HarpeBa

0. 3a/1a4M, yYUTHIBAIOIINE 3aBUCUMOCTH
TEII0(U3UIECKUX CBOWCTB OT TEMIIEPATYPhI

Otger - 6.

OnucaHue MKAJbI OLleHUBAHUS

Oyenxa: 5 («OTIIUYHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu evinoineHus shanus: CTyIeHT Aall IpaBUIbHBIE OTBETHI B KOJIUYECTBE
He meHee 90% ot o01iero uncia

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evinoinenus shanus: CTyIeHT Aall IpaBUIbHBIE OTBETHI B KOJIUYECTBE
He menee 75%, Ho He 6oiaee 90% oT 00I11Ier0 UYKciIa

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku goinoanenus 3uanusa: CTyIeHT Aajl NpaBUJIbHbIE OTBETHI B KOJHMUECTBE
He menee 60%, Ho He 601ee 75% oT 00I11Iero YKnciia

Oyenxa: 2 («HEYIOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuxu evinonenus 3uanus: CTyIeHT IPaBUIBHO OTBETHII MEHEe, YeM Ha
60% BOMpPOCOB.

KM-3. IToaxoas! Jiinepa u Jlarpan:ka 118 MoJaeTMpPOBaHMSA sIBJIEHUII NepeHoCca NPHU
CBapKe, IUIaBKe, NaliKe U HaIlJIaBKe

®opmbl peaausanun: [lucpmennas padbora

Tun koHTpoBLHOr0 Meponpusitusi: TecTupoBaHue
Bec konTposbHoro meponpusitusi B BPC: 20
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IIpouenypa mnpoBegeHMsi KOHTPOJBLHOr0 MeponmpusaTHsi: TectoBoe 3amaHue coctouT u3 10
BOIIPOCOB B KaXKJIOM M3 JIByX BapuaHTOB 3ajaHuil. Bpems nposenenus - 20 MUHYT.

KpaTlcoe CodcpiKaHUuE 3alaHUA:

Tecm nposooumcs Ha nposepKy 3nanull Konyenyuil Jinepa u Jlacpanica 0ns MoOenupoB8ars.
npoyecco8 nepeHoca 8 HCUOKUX cpeoax npu ceapke, niaske, nauke u Han1aeKe

KoHTposibHbIe BONPOCHI/3a1aHUA:

3annaHupOBaHHbIE pe3yNIbTaThI
00y4eHUs IO TUCHUILINHE

Bomnpocsi/3aganus 1iist mpoBepKU

3HaTh:  KOHUENIMU  Jilepa ©
Jlarpamka 1 MoOJEnUpPOBaHUA
MPOLIECCOB MEpPeHoca B  IKUAKUX
cpelax Mpu CBapke, IUIaBKE, MalKe U
HaIUIaBKe

1.1.0cHoBHas ujaest KOHIENIUUA DUjepa 3aKI04aeTcs
B CJICAYIOIIEM.

a. XKuzkocTths paccMaTpuBaeTcs Kak CCTeMa YacTHll,
KaXKJ1asl U3 KOTOPBIX UMEET CBOIO CUCTEMY KOOPJIMHAT.
6. Cucrema KoopAMHAT HENOABUKHA. KUIKOCTH -
CIUJIOIIIHAA Ccpefia, KOTopasi TEYEeT CKBO3b HEE.

Ortger - 6.

2. Kakum ypaBHeHHEM OyJI€T ONUCHIBATHCS
TEIUIONEPEHOC B )KUIKOCTH MPH HCIIOIb30BAHUH
noaxoxa Jlarpamxa?

a. YpaBHEHUEM HYHEPIrUU ¢ KOHBEKTUBHBIMU
cJaraeMbIMU

0. YpaBHEHHEM TEIUIOMPOBOAHOCTH

B. YpaBHEHUEM JIBUKEHHUS

Ortser - 6.

3. Kakue u3 nepeyncieHHbIX METOI0B MOCTPOCHUS
MaTeMaTHYECKON MOJIENH KUAKOCTH OTHOCSTCS K
JarpaH)eBbIiM?

a. METOJT KPYIHBIX YaCTHI]

0. METOJ] KOHEYHBIX DJIEMEHTOB

B. METOJ] KOHEUHBIX Pa3HOCTEH

. METO/ CTJIAKEHHBIX YaCTHI]

OTBeTHI - a, T.

4. Kakue u3 nepeuncieHHbIX METOI0OB TOCTPOEHUS
MaTEeMaTUYeCKOW MOJEINH KUJKOCTH OTHOCATCS K
3ilepoBbIM?

a. METOJT KpYIHBIX YaCTHI]

0. METOJT KOHEYHBIX AIIEMEHTOB

B. METO/] KOHEYHBIX Pa3HOCTEH

T. METOJ CTJIAKE€HHBIX YaCTHIL

OTBeTHI - O, T.

5. B yem ¢usudeckuii cMbICII KOHBEKTUBHOTO
cjaraeMoro B ypaBHEHHH TEILTIOOOMEHA, 3aITMCaHHOM
B [IOCTAaHOBKe Diinepa?

a. OHO HEOOXOAMMO JIJIs yUeTa BKIIaaa
TEIJIONPOBOJHOCTH

0. OHO YYUTBIBAET, TO, UYTO U3MEHEHUE TEMIIEPATYPHI B
paccMaTpuBaEeMoOi TOUKE Cpebl MOXKET OBITh CBSI3aHO
C TIEPEMEIICHUEM JKHJIKOCTH, U3HAYAIILHO UMEIOTIEH
JIPYTyI0 TEMIIEpaTypy

B. YUHUTHIBAET JEHCTBUE BHYTPEHHUX UCTOUYHHUKOB
Harpena
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3annaHupOBaHHbIE pe3yNbTaThI
00y4YeHUs 10 TUCITUTINHE

Bonpocei/3aganus 1iist mpoBepKU

Ortser - 6.

6./l KaKOM MOJIENTH KUJIKOCTH 3aIIMChIBAIOTCS
ypaBHeHus HaBbe-Ctokca?

a. DUJIEPOBA KUIKOCTh

0. HBIOTOHOBCKAS )KUJIKOCTh

B. HEBSI3KAs )KUJIKOCTh

Ortser - 6.

7. Kakue cnaraemble BKIIIOYAET B c€0s TPOU3BOIHAS
Jlarpanka (cyOcTaHIIMOHAIBHAS TPOU3BOAHAS) ?

a. JIOKAJIbHYIO U KOHBEKTUBHYIO (aJIBEKTHUBHYIO)
MIPOU3BOJIHBIE

0. JIOKaJIbHYIO U JIEBYIO PA3HOCTHYIO ITPOU3BOIHYIO
CKOPOCTH 110 BPEMEHHU

B. KOHBEKTHBHYIO M aJIBEKTHBHYIO IPOU3BOJIHEIC
Otser - a.

8. Kakast u3 KoHIIENIUi B HACTOSIIIIEE BpEeMs
MPUMEHSIETCS B KOMMEPUECKHUX Iporpammax
umkenepHoro ananusa (CAE-cucremax)?

a. KOHIIeNus Ditnepa

0. konuenmus Jlarpanxa

B. 00€ KOHIIEIINHU

OtBer - B.

9. Ilpu ucnonb30BaHMUM KakoW U3 KOHIENIHi (Diiepa,
win Jlarpanka), BEKTOPHBIC U CKaJISIPHBIC BETHIMHBI
PacCUMTHIBAIOTCS B BUJIE MOJIEH, C IPUBS3KOM K
(UKCHPOBAHHBIM TOYKaM IPOCTPaHCTBA?

a. DilnepoBa KOHIIETIIHUS

0. JlarpanxeBa KOHIICTIITUS

Otger - a.

10. ITpu ucnonb30BaHUU Kakoro nojaxoa (Jiinepa,
win Jlarpanka) otnagaer He0OXOIUMOCTD B
peanu3aluu CrenualIn3upOBAHHBIX AJITOPUTMOB
MOJICTTUPOBAHUS U3MEHEHUS YPOBHS KUAKOCTU BOIHU3U
CBOOOIHBIX MIOBEPXHOCTEN?

a. mojxon Ditnepa

0. noaxon Jlarpanxa

Ortger - 6.

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIUYHO)

Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinoinenus snanus: CTyIeHT Aall IPaBUIbHBIE OTBETHl B KOJIMYECTBE
He meHee 90% ot o01iero unciia

Oyenxa: 4 («XOpOIIIOY»)

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evinoinenus snanus: CTyIeHT Aall IPaBUIbHBIE OTBETHl B KOJIMYECTBE
He menee 75%, Ho He 6oiaee 90% ot 00I11Ier0 UKcia

Oyenka: 3 («yIOBIETBOPUTEIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
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Onucanue xapaxmepucmuxu evinoinenus snanus: CTyIeHT Aall IPaBHILHBIE OTBETH B KOJIMUYECTBE
He MmeHee 60%, HO He Oonee 75% ot o01ero yucna

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuxu 6binoaHeHus snanus: CTyAeHT PaBUIBHO OTBETHUI MEHEE, YeM Ha
60% BOMpPOCOB.

KM-4. Meton THAPOAUHAMMUKH CIVIAKEHHDbIX YaCTUI AJISI MOAC/IMPOBAHUS IIPOLECCOB

CBapKHu, NJIaBKH, NnalKy ¥ HaIllJIaBKH

®opmbl peanuzanuu: [lucemMennas padora

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpouenypa mnpoBeaeHHsi KOHTPOJIBHOIO Meponpusitusi: TectroBoe 3amanue cocTouT u3 10
BOIIPOCOB B Ka)KJIOM U3 JIBYX BApUAHTOB 3a/aHuii. Bpems nposenenus - 20 MUHYT.

KpaTkoe conep:kanue 3a1aHusi:

Tecm nposooumcsi Ha nPoOBepKy 3HAHUU COBPEMEHHBIX NOOX0008 K MOOENUPOBAHUIO MeYeHUs
HCUOKOU cpedbl cO C80O0OHOU NOBEPXHOCMbIO NPU C8APKe, NIABKe, natike U HaniaeKe

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/IpOBaHHHC PE3YyIbTAaThl O6y‘IeHI/I${
IO JUCHMITIIMHE

Bompocei/3aganust 17151 mpOBEpKH

3HaTh:  COBPEMEHHBbIE  MOJIXOIBl K
MOACIIUPOBAHUIO TCUCHHUA )KPIIIKOfI CpCabl
co CcBOOOJHON TMOBEPXHOCTBIO  MPH
CBapKe, IJIaBKE, NAalKe U HAIUIABKE

1.1.Kakas rpyrmnma MeToJ0B MOJEIUPOBAHUS
ITOABUKHOM Cpeibl cTaja OCHOBOM JUIS
3apOKACHUS METO1a TUAPOANHAMUKH
crinaxeHHbix yactul (SPH)?

a. MeToJbl Diepa

0. METO/Ibl KPYIHBIX YaCTHI] U MOJieNb JIeHHapa-
JI>xoHCca

B. METO/Ibl IEPEMEHHBIX HAIIPaBICHUN

Ortser - 6.

2. Yro ompenensieT mar criiaxXuBaHus npu
peanuzauuu meroga SPH?

a. [Iar NepeMeIleHus YaCTULIbI 3a ONH
BPEMEHHON MHTEPBaJ

0. paauyc, B Ipejiesiax KOTOpPOro He0OXOAMMO
YUYHUTHIBATH B3aUMOJICHCTBUE pacCMaTPUBAEMOM
YaCTUILIBI C OKPYKAIOUTUMU

B. IIIal' UHTETPUPOBAHMUSI 10 BPEMEHU

Ortser - 6.

3. Uto HeoOX0IMMO JIeNaTh B IUKIIE IPOTPAMMBI,
peaNM3yIOIIeH arOPUTM JIaTPAHKEBOT0 MeToa (1
B ToM umciie metoga SPH) s pacuera
TPAEeKTOPHI IEPEMEIICHUS YaCTHUIL CPEIbI?

a. BBIUUCIATH CUJIbI, YCKOPEHUS U CKOPOCTHU B
Ka)XJI0M TOYKE HEMOJABUKHOU 3MJIEPOBON CUCTEMBI
KOOpAUHAT

0. mepedupaTh BCE YaCTUIIBI CUCTEMBI, U IS
Ka)KJIOM U3 HUX PACCUUTATh BCE
paBHOJIEHCTBYIOIINE CHII, 00YCIIOBICHHbIE
JIEMCTBUEM OKPYKAIOUIUX YaCTUIl U BHEIIIHUX
CHJIOBBIX TTOJIEH.
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3angaHupOBaHHBIE Pe3yIbTaThl 00YUECHUS
10 TUCLUILINHE

Bomnpocei/3aganus 1iist mpoBepKu

Ortser - 6.

4. B yeM npuuyuHa pocTa MOMYJISIPHOCTH METO/1a
SPH B Hacrosiee Bpems?

a. CO3/IJaHUE HOBBIX YHCIIEHHBIX METOJIOB PEIICHUS
muddepeHIMaTbHBIX YpaBHEHUI BTOPOTO MOpsIKa
0. pa3BUTHE TEXHOJOTUH pacrapauIeTuBaHUs
BBIYHCIICHUI

Ortser - 0.

5. Kakum 06pa3om yn00HO 3a/1aBaTh PyHKITHIO
A]lpa CrVIaXUBaHUs NpU peanusaunu metona SPH?
a. AaHAJIUTHYECKU

0. B BUie TAONMUYHON (PYHKIUHU

Otser - a.

6. Kakum 06pa3om ya00HO 3a/1aBaTh TPaJiMeHT U
naruiacuaH GYHKIMH SIpa CrIIaXUBaHUS TpU
peanuzanuu meroga SPH?

a. aHAJTUTHYECKU

0. B BUJe TaOIMYHON PyHKIMH

Otser - a.

7. B yem ocHoBHOE npenmyiectBo SPH-meTona
nepes METoJaMH, UCIIOJIb3YIOIIMMU AUCKPETHBIE
YaCTHIIbI?

a. BO3MOXKHOCTh UX KOMOMHAIIUH C CETOYHBIMU
METOIaMHU

0. 6osee OIHM3KOE K peaTbHbIM CI1a00CKUMAEMbIM
KUJKOCTSM pacrpeiesieHue TUIOTHOCTH |
JABJICHUS 32 CUET CTIIAKWBAHUS pacrpeaeeHui
TUIOTHOCTHU U IPYTUX BEITUIHH

Ortser - 6.

8. Metog “oonwema xxunkoct’”, uin VOF,
OTHOCHTCS K JIaTPaHKEBbIM, UJIH SUJIEPOBBIM
MeToam?

a. JJarpaHXeBbIM

0. neiIepoBbIM

B. KOMOMHUPOBAHHBIM

Ortser - 6.

9. Meron “mapkepoB B sueiikax”’, unmu MAC,
OTHOCHUTCS K JIaTPaHKEBbIM, UK SUJIEPOBBIM
Meroaam?

a. JTarpaHKeBbIM

0. seiliepoBbIM

B. KOMOMHHPOBaHHBIM

OTtBerT - B.

10. Kakum oOpa3om npu peanmzanuu merona SPH
B TIOJIABJISTFOIIEM OOJIBIIMHCTBE CITydaeB
PaCCUUTHIBAIOT MOJIE€ JJABJICHHUE B KUIAKOCTH

a. C UCIOJB30BAaHUEM METOA “IPEAUKTOP-
KoppekTop”

0. myreM pemeHus ypaBHeHus [lyaccona st
JABJICHUS U KOPPEKIIMU CKOPOCTHU (MUTEPAIIIOHHBIM

15




3amaHUpOBaHHBIE pe3yibTaThl 00yueHus | Bompocsl/3ananus A IpoBEpKU
10 TUCLUILINHE

METOJIOM)

B. IIyTE€M HETMOCPEICTBEHHOTO pacyeTa moJis
JIaBJICHUS HUCXOS U3 OIS INIOTHOCTH, C
MPUMEHEHHUEM CIEIIUAIEHOTO YPaBHEHHS
COCTOSIHMS, HAlIpUMep, ypaBHeHUS Taiita
OTBeT - B.

Onucanue MKAJbI OICHUBAHUSA:

Oyenka: 5 («OTIUIHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmuxu evinonnerus 3uanus: CTYICHT J1ajl MPaBHIbHBIC OTBETHI B KOJHUECTBE
He meree 90% oT obmIero yucia

Oyenka: 4 («X0OpOIIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapaxmepucmuxu 6vinoineHus snanus: CTyIeHT Aall IPaBUIbHBIE OTBETHI B KOJIMYECTBE
He menee 75%, no He 6oiaee 90% ot 00I11Iero UYKncia

Oyenka: 3 («yIOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuixu evinoinenus snanus: CTyIeHT Aall IPaBUIbHBIE OTBETHI B KOJIMUYECTBE
He menee 60%, Ho He 601ee 75% oT 00I11Iero Yncia

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku evinonnenus 3uanusa: CTyIeHT IPaBUIBHO OTBETHII MEHEe, YeM Ha
60% BOMpOCOB.

KM-S5. Pa3zpa6oTka nporpaMmsl VI MOAEJIMPOBAHNS MPOLECCA TEMJIOMACCONEPEHOCA
NpH CBapKe, IUIaBKe, NaliKe U HAIIaBKe VIS pa3pa0oTKH TeXHOJIOTHi NPOU3BOACTBA
IHEPreTHYECKOro 000py/10BaHHA

®opmbl peasusanun: KomnsrorepHoe 3a1anue

Tun koHTpoABLHOr0 MeponpusTusi: [IporpammupoBanue (kKon)

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBegeHnsi KOHTPOJBLHOI0 MeponpuATHA: KaXplli CTyJEHT MOIy4aeT pacyeTHOE
3a/laHue, COCTOAIIEE U3 IBYX Pa3/IEIIOB.

Kpartkoe conepixanue 3a1aHusi:
Pacuemnoe 3adanue 3awuwjaemcs 0nist nPOGEPKU YMeHUsL pa3padamuléamy aicopummbl
yucieHno2o peuleHus cucmemul ypasnenutl Hagve-Cmoxca 015 843K01U HecoHcUMaemoll
HCUOKOCMU C UCNONIL30BAHUEM N00X00a Diiiepa U Memood KOHMPOJbHLIX 00beMO8

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

3anmaHUpOBaHHbIE  pe3ynbTaThl | Bonmpockl/3aganus 1uist IpoBEpKU

00y4YeHHsI 110 TUCHUTUIMHE

YMeTb: NPUMEHATH MOJyYEHHbIE 1.Ctyaenty npezaraercs pa3paboTarh NporpaMmy B
3HaHUS JUISI  CaMOCTOSITEIbHON 71006011 cpenie mporpaMMUpoBaHus (PEANOYTUTEIbHEE
pa3pabOTKM W AJTOPUTMH3AIUN Microsoft Visual Studio Community u 11000# U3 SI36IKOB
KOMIIJIEKCHBIX MOZeen BXOJSIIMX B ATy cpexy - Visual BAsic, C++, C#, Java unu
CBapOYHBIX IPOIIECCOB Visual Fortran)
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3ammaHUpOBaHHbIE  pe3ynbTaThl | Bompockl/3aganus 1uist IpOBEpKU
00y4YeHUs 10 TUCITUTINHE

1. Yucnennoe peuieHue ypaBHEHUs
TEIIONPOBOJHOCTH. B nepBoi yacTu 3a1aHue
HE00X01MMO pa3paboTaTh NPOrpaMMy Ul PeLICHUs
JBYMEPHOI1 3a/1aui TeriooOMeHa (OMrCchIBaeMOn
YPaBHEHHEM TEIJIONPOBOIHOCTH) € 3aaHHBIMU
HAYaJIbHBIMU U TPAHUYHBIMH YCIIOBUSMHU.

2. YucneHHBIA pacyeT MoJjsk CKOPOCTEH U OISt
JaBJIeHU ¢ ucnoab3zoBanuem anropurma SIMPLE. Bo
BTOPOH YacCTH 3aJaHUsI CTYIEHTY IIpeaIaraeTcs
OCYILIECTBHUTH Pa3pabOTKy aJITOPUTMA HTEPALIMOHHOTO
Metoja “IIpenuxrop-Koppekrop” s pacuera moJist
CKOPOCTEH U I10JIs NABJIICHUM B )KUJIKOU Cpefie,
OTBEYAIOIIUX YCIOBUIO HEC)KMMAEMOCTH U NIPENIIOKNTH
UJEI0 ISl IPUMEHEHUS IPOTpaMMBbl U1 MOJIEITMPOBAHUS
IIPOLIECCOB CBAPKH.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka. «3a4TEHO»
OnucaHnue xapaxmepucmuxu 6blNOJIHEHUsL 3HAHUL:

le;eHKCl.' «HC 3a4TCHO»
Onucanue XapakmepucmuKu 6blnNOJIHEeHUsl 3HARUA.!
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. YwucrneHHbIE METOBI PEIICHHS YPABHEHHS TEIUIONPOBOJHOCTH. MeTo/I KOHEYHBIX
pPa3HOCTEH.

2.  HenuHeilinbie mpoiecchl Ha CBOOOHON MOBEPXHOCTH B KUIKUX cpenax (dddexr
MapaHronu)

IIpouenypa npoBeaenust

CryneHT moiydaeT OJuH OUIeT U3 ABaALaTH YeThipex. B Ousere coaepxkurcs 2 Bompoca. Bpems Ha
MOATOTOBKY K OTBETY cocTaBiisieT 70 MUHYT

|. Ilepeuens komnemenyuil/unOUKamopo8 u KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YTbHAN 06
0CBOCHUA OUCUUNTUHDL

1. Komnerenuunst/Uuankarop: UJ-4prk-7 JleMOHCTpUpYyeT NOHUMAaHNE OCHOB MOJICTTUPOBAHUS
CBApPOYHBIX MPOLECCOB

Bonpocel, 3a1anns
1.1. Lenu u 3amauu MaTeMaTHYECKOI0 MOJIETMPOBAHUS CBAPOYHBIX IIPOLIECCOB.
2. Knaccudukanus moneneit. MatepuanbHoe, HIealbHOE, 3HAKOBOE, MATEMaTHUECKOE
MOJIEJTUPOBAHUE.
3. Kiaccudukanus MmatemaTuueckux Mojenei. AHaIuTu4eckue, nudposole,
PErpecCUOHHbIE U CMEIIaHHbIE MOJIEIIH.
4.  AnexkBaTHOCTb M BepUpHKaLM MOJIENIEH.
5. Knaccudukarus quddepeHnanbHbIX YpaBHEHUN ¢ YaCTHBIMU MTPOU3BOIHBIMH 2-TO
Hopsi/iKa, IPUMEHSIEMbIX IPU MOJEITUPOBAHUU (PU3NYECKHUX IPOLIECCOB.
6. IlomsTre TeruionpoBoaHOCTH. 3akoH Dyphe. TemmoeMKocTh Tena. Y paBHCHHE
TEIIONPOBOAHOCTH.
7. YpaBHEHHE TEIUIONPOBOAHOCTH. HaualbHbIe U KpaeBble YCIOBUS.
8. UmucneHHble METObI PEIICHUS] YPAaBHEHUS TEIUIONPOBOJHOCTH. MeTo1 KOHEUHBIX
pa3HOCTEH.
9.  Anmpokcumanys IpOM3BOJIHBIX IEPBOI0 U BTOPOTO MOPSAKOB IO METOAY KOHEUHBIX
pa3HOCTE.
10. OnHOMepHOE ypaBHEHME TETJIONPOBOIHOCTH B KOHEUHO-Pa3HOCTHON Gopme npu
WCITOJIb30BAaHNH SIBHOW U HESIBHOW PAa3HOCTHBIX CXEM.
11. Cytp MeTo/1a IPOTOHKH JUIs PELICHUs] OJHOMEPHOTO YPAaBHEHHSI TEILUIONPOBOAHOCTH.
12. AnmpokcuMariysi TpaHUYHBIX YCIOBHH MPH UCTIOIB30BAHUU METO]1a TIPOTOHKH.
13. Pemienue AByMEpHBIX TEIJIOBBIX 3a/1a4 C UCIIOJIb30BAaHUEM SIBHOM Pa3HOCTHOM CXEMBbI
14. JlokanbHO-OTHOMEpPHBIE METO/IbI /ISl PELIeHHs] MHOTOMEPHBIX 3a/1a4 C UCII0JIb30BAHUEM
HESIBHOM pPa3HOCTHOM CXEMBI: METOJI IEPEMEHHBIX HAIPABICHUN U METOJ] IPOOHBIX I1aroB.
15. T'unpoauHamMuyeckue MpoLecchl PH CBapKe: MoAXo bl Dilniepa u Jlarpanxka
16. Cucrema ypaBnenuit HaBbe-Ctokca. duznueckuii cMbICH ypaBHEHHHA
17. Meton «apenukrop-koppekTop» (anroputm SIMPLE) nyist uncnennoro pemeHus
YPaBHEHHUS JBUKEHMS BA3KON HEC)KUMAEMOM KUIKOCTH
18. Vcmomb3oBaHMe MEPEMEHHBIX «(DYHKITUS TOKA-3aBUXPEHHOCTDY IS PEIICHHS TBYMEPHBIX
3aJa4 KOHBEKTHUBHOTI'O IIEPEHOCA B CIIa00CKUMAEMBIX cpeJiax
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19. MopenupoBaHue IBUXKEHUS CBOOOTHON MOBEPXHOCTH CBApOYHOI BaHHBI: MeToabl MAC 1
VOF

20. HenuneitHble MpoIiecCchl HA CBOOOHOM MOBEPXHOCTHU B KHUAKHUX cpenax (dddekr
MapaHronu)

21. MopenupoBaHHe MPOLIECCOB UCTIAPEHHS

22. MeToJbl KPYITHBIX YacTHUIl B PU3HUKE

23. I'maponmHaMMKa CriakeHHBIX YacTHUIl: moaxo/ Jlarpamka

24. Meton Moute-Kapiio Ha npumepe paccesHus JIEKTPOHOB B TBEPABIX TeIax

MaTepI/IaJ'[bI AJIA MIPOBEPKU OCTATOYHBIX 3HAHHUI

1.K kakomy Tuny nug¢depeHuualbHbIX YpaBHEHHH BTOPOro MopsiaKa OTHOCUTCS
HECTAallMOHAPHOE YpaBHEHUE TEIJIONPOBOJHOCTH?
OTtBeTsI:
a. YpaBHEHHE JUIMIITHYECKOIO TUIIA
0. ypaBHEHHE MMapabOIUIECKOTO TUTIA
B. ypaBHEHHUE runepO0InYecKoro Tuma
Bepunpsiii otBet: OTBeT - 0.
2.2. Kakas u3 pa3HOCTHBIX alllIpOKCUMallUi IPOU3BOAHON 001a/1aeT BTOPHIM MOPSAIKOM
TOYHOCTH I10 IIAry annpoKcuManun’?
OTBeThI:
a. JIeBas pa3HOCTHasI IPOM3BO/IHAS
0. mpaBasi pa3HOCTHAsI IPOU3BOIHAS
B. LICHTPaJIbHAsl Pa3HOCTHAsl IPOU3BOIHAS
Bepnpiii orBet: OTBET - B.
3.3. Yto 00BIYHO MOHUMAIOT O/ IAOJIOHOM Pa3HOCTHOMN CXEMBbI?
OTBeThI:
a. METOJ] alPOKCUMAIIMK IPOU3BOIHBIX, BXOJSIUX B ypaBHEHUE
0. MeTo1 peanu3aluu IpIMOro ¥ 00paTHOro X0/1a MPOrOHKH
B. rpauyeckoe oToOpaxkeHne CBsI3el paccMaTpUBAEMOTO y3J1a C COCETHUMH Y3JIaMH, a TaKKe
C y3JlaMHU paccMaTpUBaeMbIMU Ha JIPYIMX BPEMEHHBIX CIOSIX (MM APOOHBIX I1arax)
BepHnbslii otBeT: OTBET - B.
4.4. Kakum 00pa3oM MOXHO 3a/1aBaTh CBAPOYHBIA UCTOYHHUK TEIUIOTHI IIPU YHCIEHHOM
pELIEHNN ypaBHEHUS TEIUIONPOBOJIHOCTH?
OTBeThI:
a. Kak 00beMHO-pacnpeeICHHbII HCTOYHHUK, BXOJSIIUN B ypaBHEHHUE
0. KaK TpaHUYHOE YCIIOBHE
B. 000MMH cI10co0aMu (B 3aBUCUMOCTH OT XapakTepa UCTOUHUKA HarpeBa u pa3MepoB
pacdeTHoi 06s1acTy)
BepHnbslii orBeT: OTBET - B.
5.5.I'paHnyHbBIE YCIOBUS MEPBOTO POAA /Ul YpaBHEHUS TEIIONPOBOAHOCTH COOTBETCTBYIOT
CIIy4aro:

OTBeThI:
a. 3aJ]aHUs 3aKOHA TETUIO0OMEHA C OKpY KaroIIei cpemnoi
0. 3a71aHKs HYJIEBOH MEepBOW MPOU3BOIHON TEMIIEPATYPHI
B. 3aJIaHUs TEMIIEpaTypbl HA TPaHUIIE
Bepnplii orBeT: OTBET - B.
6.6. I'parnunbie ycnosus Crehana HeOOXOMMO pacCMaTpUBAaTh B CIydae:

OTBeTHI:
a. TeTJI000MEHa ¢ OKpYKaroIIel Cpeoif 3a CUET KOHBEKITUU
0. TerI000MeHa ¢ OKPYKAIOIICH CpeIoil 3a CUET TETUIONPOBOTHOCTH
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B. HAJIMYUEM I'paHUIIbl (a30BOTO IMepexoia

Bepnplii orBeT: OTBET - B.
7.7. OcHOBHas ujesl KOHIEMIUN Diyiepa 3aKIF0YaeTCs B CICIYIOMIEM.

OTBeTHI:
a. JKuakocTs paccMaTpuBaeTCsl Kak CUCTEMa YaCTHIL, KaXk/1ast U3 KOTOPBIX UMEET CBOIO CUCTEMY
KOOpPJIMHAT.
6. CucreMa KOOpAMHAT HEMOABUXKHA. JKUIKOCTH - CILIONIHAS CpeJia, KOTOpast TEYET CKBO3b
HEe.

Bepwnsriii orBeT: OTBeET - 0.
8.8. Kakue 13 nepeuncieHHbIX METO0B MOCTPOCHUSI MATEMaTUYECKON MOJIETTH KUIAKOCTH
OTHOCSITCS K JIarpaH>KeBbIM?

OTtBeTsI:
a. METOJ KPYIHBIX YaCTHI]
0. METOJl KOHEYHBIX FITEMEHTOB
B. METOJ] KOHEUHBIX pPa3HOCTEN
T. METOJI CTJIaXKEHHBIX YACTHI]
Bepnpiii orBet: OTBETHI - a, T
9.9. B uem ¢puznyeckuii CMbICT KOHBEKTUBHOTO CJIaraéMoro B ypaBHEHHH TEIJIO0OMEHa,
3alIMCaHHOM B TIOCTaHOBKE Diiniepa?

OTBeTHI:
a. OHO HEOOXO0IMMO JIJIS y4eTa BKJIaJa TEeIJIONPOBOHOCTH
0. OHO YYUTBIBAET, TO, YTO U3MEHEHHUE TEMIIEPATYPhl B pACCMATPUBAEMON TOUKE CPEIBI MOXKET
OBITH CBSI3aHO C MEpPEMEICHNEM KUIKOCTH, U3HAUYATBHO UMEIOIIEH IPYTYI0 TeMIEpaTypy
B. YUHTHIBAET JCHCTBHE BHYTPEHHUX HCTOYHUKOB HarpeBa

Bepnpriii otBet: OTBeET - 0.
10.10. Kakum ypaBHEeHHEM OYAET ONMUCHIBATHCS TEIUIONEPEHOC B )KUIKOCTHU MPU
UCTIONB30BaHNM Noaxo/a Jlarpanxa?

OTBeTHI:
a. YpaBHEHUEM HPHEPTUU ¢ KOHBEKTUBHBIMHU CIAaraéMbIMU
0. YpaBHEHHEM TETUIOMPOBOTHOCTH
B. YpaBHEHUEM JBUKEHUS

Bepusriit otBet: OTBeT - 0.
11.11. Yro ompexenser mar criaXuBaHUs NMPpU peanuzaruu metoaa SPH?

OTBeTHI:
a. 1mar nepeMenIeHUs YaCTULBI 32 OJJMH BPEMEHHOW UHTEPBa
0. paguyc, B pejienax KOTOpOro HEOOXOIUMO YUYUTHIBATh B3aUMOICUCTBUE pacCMaTPUBAEMOM
YaCTHULBI C OKPYKAIOLIUMU
B. IlIar' UHTETPUPOBAHHMS IO BPEMEHH

Bepnsiii orBet: OTBeET - 0.
12.12.Kakue 3amaun TermroMaccooOMeEHa MOKHO CUMTATh HEJIUHEHHBIMU?

OTBETHI:
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a. 33/1a4¥ C HEPaBHOMEPHBIM HAa4aJIbHBIM PaclpeeIEHUNEM TEMIIEPATyphI

0. 3a7jauu C U3MEHSIOLIEHCS BO BPEMEHU MOIIHOCTBIO HCTOYHHMKA HarpeBa

B. 33/1a41 C TEIUIO(QU3NYECKIMHU U IPYTUMHU CBOMCTBAMU MaTepHala, 3aBUCAIIMMHU OT PELICHUS
ypaBHEHMH (HarpuMep, OT TEMIIEPATYpPHI)

Bepnsiit orBeT: OTBET - B.
13.13. Kakoii u3 KOHEUHO-Pa3HOCTHBIX METOIOB pemieHus 3aaaun Credana odecneunBaer
Oosee yCTOWYMBOE pellieHre BOJIM3H IPAHULIbI IIABICHUS WU KPUCTAUIU3alun?

OTtBeTsI:
a. METOJT “CKPBITHIX UCTOUHHUKOB M CTOKOB TEIlJIa
0. MeTOJ1 peleHus] ypaBHEHUS TeII000MEHa OTHOCUTEIBHO YHTAIBITUU

Bepwnsriii orBeT: OTBeET - 0.
14.14. 9. Kaxoii u3 nepeunciIeHHbIX METOIOB PEIICHHS 3a/1a4 TETIOMacCOOOMeHa MOXKHO
OTHECTH K TMOPUIHBIM, OOBEAUHAIOLUIMM SHIIEPOB U JarpaHkeB MoaXoxa?

OTtBeTsI:
a. VOF - meton (MeToa 00beMa )KHUJIKOCTH)
6. MAC - meTof (MeTo1 MapKepoB B sTUCiiKax)
B. SPH - meroa (MeTOJ rUAPOMHAMMKY CTJIaKEHHBIX YaCTHULL)

Bepnpiii orBet: OTBeET - 0.
15.15. B uem 3akmrouaercs a¢dextT MapaHnronu?

OTBeETHI:
a. B TIOSIBJICHUU HAIPaBJICHHOTO JIBMXKCHUS KMIKOCTH BJIOJIb TTIOBEPXHOCTH paszelia Cpej
BCJIEZICTBUE HAIMYMS TPAJUEHTa TEMIIEPATYPhI MU KOHLUEHTPAUU BJOJIb STOM OBEPXHOCTH
0. B MI3BMEHEHHH TIOTHOCTH YKUJKOCTH BCIIEACTBUE HArpeBa

Bepnsiii orBet: OTBeET - a.
II. Onucanue wikanvt oueHuganus

Oyenxa: 5 («OTIINYHOY)
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku vinonnenus snanus: CTyIEHT Aaj MPaBUIbHBIX OTBETOB B
KonuuecTBe He MeHee 90% oT ol1ero uncia

Oyenxa: 4 («XOpoILI0»)
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapakmepucmuku evinonenus 3uanus: CTYISHT J1ajl MPaBIIILHBIX OTBETOB B
KonnyecTBe He MeHee 75%, Ho He 6oiee 90% ot 00I1Iero yucia

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evinoanenusi snanus: CTyJIeHT Tajl MPaBUIbHBIX OTBETOB B
konnyecTBe He MeHee 60%, HO He Ooiee 75% oT 00IIIEro yucia

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuxu evinoinenus sHanus: CTyIeHT al MPaBUIbHBIX OTBETOB B
KoymmuecTBe Menee 60%,
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1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy

Onenka ompenensiercss B cooTBeTCTBUM ¢ [losnokeHuem o OayIbHO-PEHTHHIOBOM cHUCTEME AJIs
ctynentoB HUY «MOW» Ha 0CHOBaHMM CEMECTPOBOM U 3K3aMEHAI[MOHHOMN COCTABJIAIOIINX.
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