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1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI

Leap ocBoeHuMsi NMcUMIIMHBI: Llenb OcBOeHHS IUCHMILUIUHBI COCTOUT B H3YYEHHU METO/IOB
MaTeMaTHYECKOTO M YHCICHHOTO MOJEIHPOBAHUS CIOXKHBIX MPOIECCOB TEIUIO- M MaccooOMeHa B
Pa3HOOOPa3HBIX KOHCTPYKIIHSIX.

33[[3‘11/1 AUCHHUIIIMHBI

- 3aKperUIeHUE TOHUMAaHWUSI COJICPIKAHMSI 3aKOHOB COXPAHEHUS MAaCChl, HMITYJIbCA, SHEPTHH U
MacChl OT/ICTPHOT'O KOMITOHEHTA B ABMXKYIIECHCS MHOTOKOMIIOHEHTHOM CIUIONTHON Cpe/ie, KaK YaCTHBIX
CJIy4aeB 3aKOHA COXpaHEHUs B 0000IIEHHOU GopMme;
- 3aKpeIUICHUE TTOHUMAHUS COACPKAHKS 3aKOHOB COXPAHEHUS MAaCChl, UMITYJIbCa, SHEPTUH U
Macchl OT/ICTBHOTO KOMITIOHEHTA B JBMDKYIIEHCSI MHOTOKOMITOHEHTHOH CILJIONIHOM cpelie, KaK YaCTHBIX
CJIy4aeB 3aKOHA COXpaHEHUs B 0000IICHHOH dopme;
- IeTallbHOE OCBOCHUE YUCICHHOT'O METO0/1a KOHTPOJIBHOTO 00beMa, 00eCTICYMBAOIIIETO
0e3yCI0BHOE BHITIOJTHEHUE HHTETPATBHBIX 3aKOHOB COXPAHECHHUS JIsI II0OO0T0, BBIICTICHHOTO B
IPOCTPAHCTBE, KOHTPOJIBHOTO 00BEMa;
- OCBOCHHE 00YJAIOIUMUCS COBPEMEHHBIX METOJIOB PEIICHUS CUCTEM HETTUHEHHBIX
areOpandecKrx ypaBHEHUH — TUCKPETHBIX aHAIOTOB UCXOIHBIX Au(epeHIInaNbHbIX YpaBHEHUH,
BBIPAKAIOIINX 3aKOHBI COXPaHEHHUS;
- IpUOOpeTeHNE 00YJAIONIMMHUCS HABBIKOB HCIIOJIb30BaHMSI COBPEMEHHBIX aJITOPUTMOB IS
pacuera 1noJjieid CKOpoCTH U 1aBJICHUS;
- OCBOEHHE 00YyUYarOIIUMHU COBPEMEHHBIX MOJIEJIeH TYpOyJICHTHOCTH JIJIsl HH)KCHEPHBIX PacyeToOB
TUIPOIMHAMUKH U TETUIO- U MacCOOOMEHa B Pa3HOOOPA3HBIX KOHCTPYKIIUSX;
- IproOpeTeHNe 00YJaIONIMMHUCS HABBIKOB JIOKA3aTEIbCTBA JJOCTOBEPHOCTH MOJTYYCHHBIX
PE3yNIBTATOB, MPEACTABICHUS PE3YIHTATOB C UCIIOJIH30BAHUEM COBPEMEHHBIX KOMITBIOTEPHBIX

TEXHOJIOTUH.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIMHU U 3allJTAaHUPOBAHHLIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JAUCHUIITIMHE, COOTHCCCHHBIC C HHAUKATOPaAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Koa m HanmMeHOBaHue
KOMIIeTeHIINH

Koa u HamMeHOBaHHe
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHIIUH

3aniaHupoBaHHBIE Pe3yJIbTATHI 00y4YeHH s

OIIK-1 ciocoben
dbopMyIMpOBaTh LIETU U
3aJauu MCCIeI0BaHus,
BbIOMpATh KPUTEPUU
OLIEHKH, BBISABIIATD
PUOPUTETHI PEIICHHS
3a1a4

N/I-1lonk-1 CriocobOeH k
aHAITN3y KOMIUIEKCHBIX
npo6ieM B 001aCTH sIepHOM
DHEPTETUKHU H TETUTO(PH3UKH

3HaTh:

- UEPAPXUIO0 MATEMATUYECKUX MOJIEIIEH
TerI0(U3NIECKUX MPOIIECCOB B SIACPHOMN
JHEPIreTUKE, PA3TUYAOLINXCS
BPEMEHHBIMU U MPOCTPAHCTBEHHBIMHU
Macirabamu, pa3MepHOCTHIO U YPOBHEM
JIeTaIn3alui COBOKYITHOCTH
COIIPSIKEHHBIX ITPOLECCOB.

YMETh:
- popMynHMpOBaTh LIETU U 3a]1a41
UCCIIeIOBaHMs 1 00OCHOBHIBATh
MaTEeMaTHYECKYIO TOCTAHOBKY 3aJ[avH.

OIIK-1 ciocoben
dbopMynTUpOBaTh LENH U
3a7a4d UCCIEIOBAHMS,
BBIOUpATh KPUTEPUU
OILICHKH, BBISIBIIATH
MPUOPHUTETHI PEIICHUS
3a71a4

N/I-20mk-1 Ciocoben k
COCTaBJIEHUIO aJITOPUTMOB JUIsI
peleHnst KOHKPETHBIX 3a/1a4 B
00J1aCTH sSIIEPHOM SHEPreTUKU
U TeTI0U3UKH

3HATh:

- 9(ppeKTHUBHBIC ANTOPUTMBI JIJIST
YHCJIEHHOT'O PEIIEHUS CUCTEMBI
HEeJIMHEWHBIX AU(depeHInaTbHbIX
YPaBHEHUH B YaCTHBIX ITPOU3BOJIHBIX,
ONKCHIBAIOIIUX TEYEHHUE OTHO- U
NBYX(pa3HOW MHOTOKOMIIOHEHTHOM Cpe/ibl
Y TIPOLECCHI TETIO- U MacCOOOMEHa.




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

YMETbh:

- HCII0JIb30BaTh CYLECTBYIOIINE U
pa3palaThIBaTh HOBbIE aJITOPUTMBI JIJIs
pellIeHns] KOHKPETHBIX 3a/1a4 B 00J1acTU
SJIEPHON YPHEPTeTUKH U TETIO(DUHUKH.

OIIK-2 criocobeHn
MPUMEHSTH COBPEMEHHEIC
METO/IbI HCCIIEA0BAHHS,
OIICHUBAThH U MIPEIICTABIISTH
Pe3yJIbTaThl BBHITIOJTHECHHON
paboTsl

N -lonk-2 [lpumensier
MaTeMaTU4YEeCKHI anmnapar Juist
peLIeHHs TeII0PU3NUECKUX
3a/1a4 aTOMHOW dHEPIreTUKU

3HATh:
- METOJIbI AUCKPETH3ALNT

g depeHIraIbHbIX yPaBHEHUH B
YaCTHBIX MPOU3BOTHBIX TUAPOAMHAMUKH U
TEIUIO- ¥ MacCOOOMeHa.

YMETh:
- UCTOJIB3Ysl METOJI KOHTPOJIBHOT'O 00hEeMa,
COCTaBIISITh CHCTEMY aJlTeOpandecKux
YPaBHEHHM, SBISIFOIIUXCS JUCKPETHBIMU
aHaJIOTaMU UCXOJHON CUCTEMBbI
muddepeHIaTbHBIX ypaBHEHUI
THJIPOJTMHAMUKY U TEIIO- U MacCOOOMEHa.

OIIK-2 criocoben
NPUMEHSTh COBPEMEHHBIC
METO/TbI UCCIICIOBAHUS,
OLICHUBATh U TPEACTABIISIT
Pe3yabTaThl BBHITIOJTHEHHON
paboThI

N-20mk-2 [lpumenser
KOMIIBIOTEPHBIE TEXHOJIOTUN
JUISL peLLEeHUs
TEIUIO(PU3NUECKUX 3a]a4
AJIEPHOMN SHEPTETUKH

3HATh:
- BO3MOXHOCTH, apXUTEKTYPY, OCHOBHOE
(GYHKLIMOHATIBHOE HAMIOJIHEHUE U
IPUHLIMIIBI padOThl YHUBEPCAIbHBIX
KOMIIbIOTEPHBIX KOJIOB JUIsl peILICHHSI
TeIo(GU3NUECKUX 3ajau.

YMETh:
- IPUMEHSATh OTKPBITHII KOMIIBIOTEPHBIN

kox ANES s pemienus
TEIUIO(PU3NUECKUX 3aa4 SASPHON
SHEPreTHKHU.

OIIK-3 criocoben
0(QOpPMIIATH PE3yabTaThI
Hay4YHO-HCCJIEA0BATEIbCKOMN
JeATETbHOCTH B BUJIE
CTaTe, T0KJIA/I0B, HAYYHBIX
OTYETOB U MPE3CHTALIUN C
HCIIOJIb30BAaHUEM CHUCTEM
KOMITbIOTEPHOU BEPCTKH U
MaKeToB O(UCHBIX
nporpamm

N/I-1lomnk-3 Criocoben
dbopMynupoBaTh pe3yabTaThl
HaquBIX I/ICCJ'IGIIOBaHI/Iﬁ

3HATH:
- METO/bI 1I0Ka3aTeIbCTBA JOCTOBEPHOCTH
IIOJIyYEHHBIX PE3YyIbTaTOB YMCIEHHBIX
UCCIIEIOBaHUM TerIo(pu3nueckux
nporieccoB (Bepudukanus moaeneit u
AJITOPUTMOB, CETOYHAA HE3AaBUCUMOCTDH
pE3yJIBTaTOB, CXOIMMOCTb UTEPALIMOHHBIX
IPOIEelyp, COMIOCTABICHUE PE3YIbTATOB C
MMEIOLIUMHUCS B JINTEPATYPE AAHHBIMU U

zp.).

YMETB:
- IOKa3bIBaTh JOCTOBEPHOCTD MOJIY4YEHHBIX

JAHHBIX, POPMYIHPOBATH PE3YNbTATHI U
pas3pabaTbIBaTh NPAKTUYECKHE
PEKOMEH/Ialliy 10 WX MCII0JIb30BAHMIO.

OIIK-3 cnocoben
0(OPMIISITH PE3yIbTaThI

N-20mk-3 [Ipumensier
KOMITbIOTEPHBIE TEXHOJIOTUU

3HAaThb.
- COBOKYITHOCTb IPpOTrpaMMHOTO




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

HAy4YHO-UCCIIEI0BATEIIbCKON
JIESATEIILHOCTH B BUJIE
CTaTe!, JOKJIAJ0B, HAyYHBIX
OTYETOB U IIPE3CHTALUHN C
HCIIOJIb30BaHUEM CUCTEM
KOMIIBIOTEPHOU BEPCTKU U
[aKeTOB O(hUCHBIX
porpamm

JUTSI IPE/ICTaBICHUS
pE3yJIbTaTOB HAY4YHO-
HCCJIEIOBATEIBCKOM
JeATEIbHOCTH

obecneuenus B coctaBe Microsoft office,
IakeThl mporpamMm B cocrase kojga ANES
MOCTPOCHHUS IPa(PUKOB, CKATISIPHBIX U
BEKTOPHBIX MOJICH IEPEMEHHBIX IS
o(opMIICHHS PE3yJIbTATOB HAYYIHO-
HCCJICI0BATEIIbCKOM JICITEIILHOCTH B BHJIC
CTaTe, JOKJIAJ0OB, HAyYHBIX OTYETOB U
IIPE3CHTALAMN.

YMETh:
- IPUMEHSTH IPOrpaMMHOE O0ecrieueHue B
coctaBe Microsoft office, makeTsr
nporpamm B coctae koga ANES
MOCTPOCHHUS IPa(PUKOB, CKATISIPHBIX U
BEKTOPHBIX MOJICH IEPEMEHHBIX IS
MPEJICTABJICHUS PE3YJIbTaTOB HAYIHO-
MCCJIEIOBATENLCKOM I€ITeIIbHOCTH.

2. MECTO JUCHHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JucuunimHa OTHOCUTCS K OCHOBHOW mpodecCHOHaIbHOW 00pa3oBaTeNbHOM MporpaMme
Termmodusuka u monekymsipHas ¢pusuka (nanee — OITOII), manpasnenust moarotoBku 14.04.01 Snepuas
JHEpreTHKa U Tero(u3uKka, ypoBeHb 00pa3oBaHus: BhICIIEEe 00pa30BaHKe - MaruCTpaTypa.

Tpe60BaHI/I$[ K BXOIHBIM 3HAHUAM U YMCHUAM:
- 3HAaTb TCPMUHOJIOTHUIO B obactu THAPOANHAMUKHU U TerioMaccooOMeHa
- 3HAaTb OCHOBEI BEKTOPHOT'O aHAJIMN3a
- 3HATb OCHOBHBLIC YPABHCHHA MCXAHUKH CIUIOHIHBIX CPEI (ypaBHeHI/IH HEPa3pbIBHOCTH, Habne-

Crokca u 3Heprun)

- 3HaTh OCHOBHbIE Oe3pa3MepHble KPUTEPUH B 3a[ja4ax TUAPOAMHAMUKH U TEII0OOMEeHa

- YMETh CAMOCTOSITEJILHO Pa30upaThCs B pa3IUYHBIX (hopMaxX ypaBHEHUN MEXaHUKU CILIOIIHBIX CPE.l

- YMETh UCIIONIB30BaTh CTAaHAAPTHBIC TPOrPaMMHBIE CpPeNICTBA AJisi 00pabOTKU pe3yabTaTOB pacueTa u
MOCTpOeHUs rpadudeckoil nHpopMaIu

Pe3ynbpTarsl 00y4eHus, MojydeHHbIE TP OCBOEHUH JTUCIUIUIMHBI, HEOOXOIUMBI TIPU BBIITOJTHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip A cemectpe | ATTECTALMH
o KITP 'K HKKIT | TK p /KOHTPOIH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Baenenue 2 1 2 - - - - - - - - - Camocmoamenvroe usyuenue
1.1 Baenenue 2 2 - - - - - - - - - meopemuueckozo mamepuana: VIzyuenue
JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
"Beenenne"
H3yuenue mamepuanog iumepamypHsix
UCHMOYHUKOG:
[9], 19-54
2 MaremMaTiaeckoe 12 2 - 2 - - - - - 8 - CamocmoamensHoe usyuenue
OIHCaHME TPOIIECCOB meopemuyueckoz0 mamepuana: Vzyaenne
TEIJIOMaccooOMeHa JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
2.1 MareMaTiueckoe 12 2 - 2 - - - - - 8 - "MaremaTiuecKoe OIMCaHue MPOLECCOB
OIMCaHMe TPOIIECCOB TeroMaccooOmMena"
TerIoMaccooOMeHa H3yuenue mamepuanog 1umepamypHbix
UCHMOYHUKOG:
[1], 56-90
[2], 97-125
[9], 56-90
3 Kparkas 6 2 - 2 - - - - - 2 - Camocmosamenvnoe usyuenue
XapaKkTepUCTUKA meopemuyeckozo mamepuana: 1yuenue
YHCIIEHHBIX METOZ0B JIOTIOJTHUTENBHOTO MaTepHaia o paszierny
pemenus OYTI "Kpatkast xapakTepuCTHKa YHCIEHHBIX METOJIOB
3.1 Kpatkas 6 2 - 2 - - - - - 2 - pemenus OVII"
XapaKTEepUCTHKA H3yuenue mamepuanos iumepamypHbLx
YHCIIEHHBIX METOZ0B UCHOYHUKOG:
pentenust OYTI [3], 25-62
4 onmyuenue 8 2 - 4 - - - - - 2 - Camocmoamenvroe usyyenue

JUCKPETHOTO aHAJIOTa
st OYII meronom

meopemuuecko20 mamepuana: zyuenue
JIOTIOJTHUTEIHHOTO MaTepraia 1o pasaerry
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KOHTPOJIBHOT'O o0BemMa

"Ilomy4yenue nuckperHoro ananora i OYII

4.1 IMomxyuenne 8 2 METOJIOM KOHTPOJIBHOI0 00beMa"
JIMCKPETHOTO aHajiora H3zyuenue mamepuanog iumepamypHsix
st OYII meronom UCMOYHUKO8:
KOHTPOJILHOTO 06beMa [5], 3-24
5 Hecrannonapasie 8 4 CamocmoamensHnoe usyuenue
3agaun qudGy3un ¢ meopemuueckozo mamepuana: Vzyuenue
IPOU3BOJILHO JOIIOJTHATEIEHOTO MaTepHaa 1o paseiy
M3MEHSIOIIUMCS "Hecraunonapusie 3agadu nudGy3un ¢
K0P pureHTOM MIPOU3BOIHHO M3MEHSAIONMINMCS K03 uitnerTom
T py3un mupdy3un"
5.1 Hecrannonapasie 8 4 H3yuenue mamepuanioe 1umepamypruix
3anaun audHy3un ¢ UCHOYHUKOB:
MPOU3BOJILHO [3], 63-96
U3MEHSIOIUMCS [6], 3-27
k03¢ unueHTOM
Jddysun
6 Hecranuonapuslie 4 - CamocmoamensHoe usyuenue
3aJ1a4l KOHBEKIHU U meopemuueckozo mamepuana: Visyaenue
b dy3un npu JOTIOJTHATEIEHOTO MaTepHalia 1o pasueiy
3aIaHHOM I10JIe "HecranuoHapHbIe 3a1a4 KOHBEKIIHU 1
CKOPOCTH i dy3un pH 3aJaHHOM T10JIe CKOpocTH"
6.1 HecranuonapHsie 4 - H3yuenue mamepuanos numepamypHsix
3a/1a4¥ KOHBEKLUH 1 UCHOYHUKOG:
TG y3un pu [6], 27-34
3aJ]aHHOM I10JIe
CKOPOCTH
7 Mertojpl pacyera noJs 8 2 Camocmosamenvnoe usyuenue
CKOPOCTH meopemuueckoz0 mamepuana: N3yuenue
7.1 Mertonp! pacueTa moJis 8 2 JIOMOJIHUTENILHOT'O MaTepuaia o pasieny
CKOpoCTH "MeToabl pacueTa nojst ckopocTu"
H3yuenue mamepuanos numepamypHuix
UCIOYHUKOB:
[3], 97-151
[6], 34-44
8 Mertob pereHus 22 18 Camocmoamenvhoe usyuenue

CHCTEM ypaBHEHUH —
JIICKPETHBIX aHAJIOTOB
HCXOJHBIX

meopemuueckozo mamepuana: VIsyaenue
JIOTIOJIHUTENBHOTO MaTepuaa o pasjaery
"MeToabl peleHts CUCTEM YpaBHEHUN —
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JUCKPCTHBIX aHAJIOT'OB UCXOAHBIX

i depeHInanbHbIX
YpaBHEHHH. muddepeHanbHbIX YpaBHEHUI.
JlokazarenscTBa JlokazaTenbCTBa JOCTOBEPHOCTH MOITYYSHHBIX
JIOCTOBEPHOCTH pe3ynpTaToB"
MOTY9EHHBIX H3yuenue mamepuanos numepamypnsix
pe3yJbTaToB UCHOYHUKOG:
8.1 MeTo bl pereHust 22 18 [4], 202-258
CHCTEM ypaBHEHHIA — [6], 17-21
JHMCKPETHBIX aHAJIOrOB
HCXOIHBIX
i depeHInanbHbIX
YpaBHEHUU.
JlokazaTennscTBa
JIOCTOBEPHOCTH
MOJTYYEHHBIX
pe3yJIbTaToB
9 [TocTpoeHue pacyeTHOM 18 12 Camocmoamenvnoe usyuenue
CETKH IS ONIMCAaHUS meopemuueckozo mamepuana: Vzyuenue
TeOMETPUICCKU JOTIOJTHATENEHOTO MaTepHalia 1o pasueiy
CJI0O)KHBIX OOBEKTOB B "IlocTpoeHue pacueTHOM CETKHU AJIsl ONUCAHUS
pacueTHoit obnactu TeOMETPUYECKHU CIIOKHBIX OOBEKTOB B
9.1 | [ocrpoeHne pacueTHON 18 12 pacdeTtHoit obsactn"
CETKH IS ONIHCaHUs H3yuenue mamepuanog iumepamypHsix
reOMETPUYECKH UCHMOYHUKOG:
CITOXHBIX 0OBEKTOB B [3], 138
pacdeTHOM 06IacTH.
3aaHue TpaHUYHBIX
yCIIOBUH,
ko3 punmenros OYII
Y HCTOYHUKOBBIX
yneHoB. CpejcTBa
00paboTku
Pe3yJBTaTOB PacuyeTOB
10 TypOyneHTHEIC 14 6 Camocmoamenbroe uzyueHue
TEUCHHMS meopemuueckozo mamepuana: Vsydaenue
10.1 TypOynentHsie 14 6 JIOTIOJIHUTENBHOTO MaTepuaa o pasjaery
TE4EHUs "TypOyneHTHbIE TeueHHs"

H3yuenue mamepuanog 1umepamypHslix
UCMOUYHUKO06.




[1], 140-176

[2], 181-216
[7], 500-535
[9], 140-176
11 MatemMaTidaeckue 14 4 - 6 - 4 - CamocmoamensHnoe usyuenue
MOJEH IS meopemuuecko2o mamepuana: zyuenue
TypOyJIeHTHOH JIOTIOJHUTEIBHOTO MaTepHaa o pasaeny
BSI3KOCTH "MarteMaTHYeCKIe MOJENHN IS TypOyIeHTHOM
111 MatemMaTidaeckue 14 4 - 6 - 4 - BA3KOCTH"
MOJENH IS H3yuenue mamepuanos 1umepamypHslx
TypOyJIeHTHOH UCHIOUHUKO8:
BSA3KOCTH [7], 536-562
[8], 3-33
12 Monenu st 10 4 - 2 - 4 - CamocmoamensHoe usyuenue
PEHHOIBICOBBIX meopemuueckozo mamepuana: N3ydenne
HaNpsOKEHUH U JIOTIONTHUTEIBHOTO MaTepraa o pasaery
KOMIIOHEHT BEKTOpa "Mopenu 1t peHHOIBACOBBIX HAIPSKEHUHN U
IUIOTHOCTH KOMIIOHEHT BEKTOpa IDIOTHOCTH TYypOYICHTHOTO
TypOyJIEHTHOTO ITOTOKA [IOTOKA TEIUIOTHI U MacCchl KOMIIOHEHTa cMecH"
TEIUIOTHI U MAcChl H3yuenue mamepuanoe 1umepamypHslx
KOMITIOHEHTa CMECH UCHOYHUKOG:
12.1 Mopnenu s 10 4 - 2 - 4 - [7], 649-673
PEHHOIBICOBBIX [8], 126-132
HaIPsKEHUN U
KOMITOHEHT BEKTOpa
TIOTHOCTH
TypOyJIEHTHOTO NTOTOKA
TETJIOTHI ¥ MACChI
KOMITOHEHTa CMECH
3a4er ¢ OLEHKOi 18.0 - - - 0.3 - 17.7
Bcero 3a cemecTp 144.0 32 - 32 0.3 62 17.7
Hroro 3a cemecTp 144.0 32 - 32 - - 0.3 79.7

IIpumeuanue: Jlex — nexiun; JIab — mabopatopusie padotsl; [1p — npaktuyeckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMH 110 KYPCOBBIM
npoekTtam/padotam; UKKII — nnauButyanbHble KOHCYIBTALIUH 110 KypCOBBIM IpoekTam/pabotam; ['K- rpymnmnoBsie KOHCYIbTallMK O pa3ienaM
muctuuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texymmiit KoHTposb; [TA — mpomexyTouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Bgeoenue

1.1. BBenenue

Conepxxkanue nucuuruivHbl. [IpuMepsl UCTIOIB30BAHMS METOJOB YHMCICHHOTO MOJACIUPOBAHUS
JUISL pEIICHUs Pa3HOOOpa3HBIX 3ajlady TEeIIoMaccooOMEHa, IPUMEHHUTEIBHO K JSHEPIeTHKE,
ABHALlMOHHOW M PAKETHO-KOCMUYECKOW TEXHUKE, XUMHYECKOW IPOMBIIUICHHOCTH, MEIWLMHE,
9KOJIOTUYECKHUM MPpOoOJIeMaM BO3AYITHOTO U BOJAHOTO 0ACCEHHOB U Jp..

2. Mamemamuyeckoe onucanue npoyeccos MENnaIoMaccooOMena

2.1. MaremaTiueckoe onucaHue IpoIeccoB TEIIOMacCOOOMeHa

3aKOHBI COXpPaHEHUS MAacChl, UMITYJIbCa, YHEPTHH, MACChl KOMIIOHCHTa B CMECH KaK YacTHBIC
ciaydau oOmiero 3akoHa coxpanenus. O06o06mieHHoe ypaBHenue mnepeHoca (OVYII), Beipaxkaroriee
3aKOH coxpaHeHus B nupdepeHnuanbaoil hopme. Ou3ndeckuii cMbICH OTAeNbHBIX wieHOB OVYII.
OcoOenHoctu cucteMbl ypaBHeHuld HaBbe-CTokca, 3alMcaHHOM B €CTECTBEHHBIX MEPEMEHHBIX, C
MO3UIMI WX YHCIEHHOrOo pemieHus. PemeHne ypaBHEHUH TUAPOJAMHAMUKH B TIEPEMEHHBIX
«3aBUXpEHHOCT — (yHKIUsA Tokay. Ilomyuenue ypaBuenusi Ilyaccona st AaBlieHUS.
[TpenmyIiecTBa ¥ HEJOCTATKH YHCICHHOTO PEHICHHS YpaBHEHUW THUIAPOJAMHAMHKH, 3aIMCAHHBIX
OTHOCHUTEIIHO Pa3IUYHbIX [IEPEMEHHBIX..

3. Kpamxas xapakmepucmuxa 4ucieHnvix Memooos peuerus ovii

3.1. KpaTkas xapakTepucTHKa YUCIEHHBIX MeTo10B pemenus OYII

MeTobl KOHEUHBIX Pa3HOCTEH, B3BELICHHBIX HEBSI30K, BapUAUMOHHBIA MeTolA. PU3NUYECKU
CMBICTI U JOCTOMHCTBA KOHCEPBATUBHOTO MeToAa KOHTposbHOro obobemMa (MKO) kak wactHOrO
ClTy4asi METO/ia B3BEIICHHBIX HEBS3Z0K..

4. Honyuenue ouckpemnoz2o avanoza oas QYVII memooom koHmpoibo2o obvema

4.1. [Tonyuyenue auckperHoro ananora st OYII MeTogoM KOHTPOJIBLHOTO 0ObeMa

Jluckperusanys MpocTpaHCTBA U BpeMeHU. MeToIbl IOCTPOEHUSI pacYETHOM CETKH. Y3JI0BBIE
TOYKM U TpaHu KOHTposibHbIX 00BeMoB (KO). HuterpupoBanune OVII mo KO u wuntepsany
BpeMeHU. BpiOop 0a3MCHBIX (MHTEPNONALMOHHBIX) (YHKIUI. SIBHBIE U HEsIBHBIE CXEMBI.
Jluneapuzauusa ucrounukonoro uigeHa OVII. BnusHue cnoco0a nuHeapu3aluy Ha yCTOHYHMBOCTh
YUCICHHOro pemeHus. @Pusnueckuil cMbica 0oOpaTHOM oTpuuaTenbHol cBs3u. IIpoOnema
anmnpoKCHMallii KOMIOHEHT BEKTOpa IUIOTHOCTH MOJHOIO MOTOKA COOTBETCTBYIOIIETO Y/EIBHOIO
cBoiicTBa Ha rpansax KO..

5. Hecmayuouapuwie 3a0a4u ougdysuu ¢ npouzeoabHo usmeHaomumca koddouyuenmom
ou 3UU

5.1. Hecrarmmonapueie 3ana4un 1udGy3un ¢ TpOU3BOIHHO H3MEHSIONTUMCS KO PHUIimeHTom
i dy3un

Pemenne OVYII ¢ pa3peiBHBIMEH KO3 UIIMEHTAMH ISl OAHOMEPHOW CTallMOHApHOM 3ajadu
mupdy3un. DddexruBnbiii koddhdunuent nudpdy3un. JlokaabHO-0HOMEPHBIE AamnmpoKCUMAIH
JUIsl KOMIIOHEHT BeKTopa 11 Py3noHHOrO0 MOTOKAa B MHOTOMEPHBIX 3a1adax. [IpaBuia nmoctpoeHus
JnuckperHoro ananora. Jluckperssiit ananor OVII ans 3apaun auddysun. YciaoBust ycToiUnBOCTH
ABHOM cxembl M cxembl Kpanka-Hukoiscona. JIuckpeTHble aHalIOrM KpaeBbIX YCIOBHU. MeTobl
pELIeHHs CUCTEM HeTMHEMHBIX alre0pandeckux YpaBHEHUH BHICOKOTO MOPSIKA. .
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6. Hecmayuonapuwvie 3a0auu kousekyuu u ouddyuu npu 3a0aunom noje ckopocmu

6.1. HecranmmonapHslie 3ajaui KOHBEKIIMH U AUPHY3UH NTPU 33JaHHOM T10JIE CKOPOCTHU

[{eHTpanbHO-pa3HOCTHAs CXEMa U CXEMa C Pa3HOCTSAMU «IIPOTHB IIOTOKa» JUIs allllPOKCUMALUU
KOMIIOHEHT BeKTopa mojHoro mnotoka Ha rpaHax KO. Pemenune OVII ¢ pa3pbiBHBIMU
KodpuureHTaMu Ui OJHOMEPHOM CTAllMOHAPHOM 3aauydl KOHBEKIMH U JU(Qy3un.
YCTOWYMBOCTh YHUCIEHHBIX cXeM. JIOKanbHO-OAHOMEpHbIE AaNMpPOKCUMAIUU JJIsi KOMIIOHEHT
BEKTOpAa IIOJHOIO IOTOKa B MHOTOMEpPHBIX 3anaudax. Jluckperneii anamor OVII mns 3apmau
KOHBEKIUHU U 1uhy3um..

7. Memooul pacuema noJist ckopocmu

7.1. Metoapl pacuera moJisi CKOpOCTH

Anroputm SIMPLE. VpaBuenue juig nonpaBku JaBieHusl. KpaeBble ycioBus Ui MONPaBKU
naBieHus. «Msrkue» BbIxonHble ycnoBusa. Ocobennoctu anroputmoB SIMPLER, SIMPLEC,
PISO. Meton HIKHEH penakcanuy Jjsl TOTydeHUs cxonsmerocs pemennus. CxemHas TudQy3us.
[TpuyrHbl BO3HHMKHOBEHMsI CXeMHOM nud¢y3un. Meroabl MoAaBiIeHHUS CXEMHOH Iuddy3uu.
MeTto/1bl pelieHus: CONpPSHKEHHBIX 33]1ad TEIIOMacooOMeHa B 001acTAX CII0KHON reoOMEeTpUYECKOn
dopmbl. MeToa OIOKMPOBAHHBIX KOHTPOJIBHBIX OOBEMOB. AHAJIOIMs MEXIY HTEpPalMOHHBIM
METOJJOM M METOJIOM YCTAaHOBJIEHHS IPU PELICHUH CTAlMOHApHBIX 33134 TUIPOAUHAMHUKU U
TEIIOMAacCOOOMEHa. .

8. Memooul pewenus cucmem YPasHEeHU — OUCKDEMHbIX AHAI0208 UCXOOHBIX
oudepernyuanvuvix ypasuenui. J{oxkazamenbcmea 00CMO8epHOCIU NOJVYEHHbIX DE3YAbIMamos

8.1. MeTopl pelieHus: CUCTEM YPaBHEHUN — JUCKPETHBIX aHAJIOIOB UCXOAHBIX
IuddepeHManbHbIX ypaBHEeHUH. Jloka3aTenbcTBa JOCTOBEPHOCTH MOIYYEHHBIX pe3yIbTaToOB

Meron mnoOnpaBKM M OTJIOKEHHOM KOppeKIMH. JIMHEHHBIE «COJIBEPBI» IPU CTPYKTYPHOM
XPaHEHUU CETOYHBIX IEPEMEHHBIX. JIMHEHHBIE «COIBEPBHI» IPU HECTPYKTYPHOM XPAHCHUHU.
[TapannenpHble BbluKciaeHUs. MeTonbl pacnapanienuBanus. JIeKkoMIo3ulus pacyeTHOW o01acTu.
WNucTpymeHTs! U1l napaiuieasHoro nporpammupoBanus OpenMP u MPI. Metoae! nokasaTenbcrsa
JIOCTOBEPHOCTH IOJIYUEHHBIX pe3y/lbTaTOB: BepU(UKAIMS MOJAENeH U aJropuTMOB, CETOYHAas
HE3aBUCUMOCTB PE3yJIbTaTOB, CXOAUMOCTb UTEPALMOHHBIX MIPOLIEAYP, COIIOCTABIEHUE PE3YJILTATOB
C UMEIOIIMMHUCS B JINTEPATYpE JaHHBIMU U JP..

9. HocmpoeHue pacqemHozl cemKu Ol ONUCAHUSL ceomempudecCKu CJ10HCHbIX 00beKmos
pacuemHoﬁ obnacmu

9.1. IlocTpoeHne pacueTHON CETKH ISl ONTMCAHUS T€OMETPUUYECKH CIOKHBIX OOBEKTOB B
pacueTHoi obnacTu. 3agaHnue rpaHUYHbIX yClIoBUH, K03 duumentoB OVYII u ncTOUHUKOBBIX
ysieHoB. CpenicTBa 00pabOTKU pe3ynbTaTOB PacyeTOB

KpuBonuueiiHple cucTeMbl KOOpAMHAT. MHOTOOJOYHBIE CETKH. AJanTHUBHBIE CETKH.
[TonHocThIO HecTpykTypHBIE ceTku. JpoOHble KO. I'enepatop cerox koma ANES. 3ananue
TPaHUYHBIX YCIOBUH, KOA()(UIMEHTOB peIIaeMbIX YPaBHEHUH COXpaHEHHs, U HMCTOUYHHUKOBBIX
yneHoB B koje ANES. Ilporpammuble cpeacTBa Ui MOCTPOEHHUS TIpadUKOB, CKAISPHBIX WU
BEKTOPHBIX ITOJIEN UCKOMBIX ITepeMeHHbIX B koe ANES..

10. Typbynenmuvie meyenus

10.1. TypOyneHTHBIE TeUEHUS
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Kpatkuii 0030p SKCIEpUMEHTANbHBIX JAHHBIX O CTPYKType TypOyJEHTHBIX TEUEHHI.
[Ipuctenounas TypOyneHTHOCTh. [IpoOneMbl YHCIEHHOTO MOJEIUPOBAHUS TYPOYJIEHTHOCTH.
MeTtonpl npsMoro MozenupoBaHus TypOyneHTHbIX TeueHuil (DNS). MopenupoBaHue KpyIHBIX
Buxpeit (LES). Knaccudukanuss maremaTudeckux Mojeieil TypOyJIeHTHOCTH. AJreOpandeckue,
OJTHO- ¥ MHOTOTIAPAMETPUYECKHE MOJIEIN TYPOYJICHTHOCTH. .

11. Mamemamuueckue mooeau 0us mypOyieHmuou 83K0Cmu

11.1. MaremaTtuyeckue MOJIEIH TSl TYPOYJIECHTHON BSI3KOCTH

CranpaprtHas quccunatuBHas k-e MoJzienb TypOyIeHTHOCTH 7Sl BBICOKHX TYpOYJIEHTHBIX YHCe
Peiinonpaca. Metonq mnpucreHouHbXx (yHknuid. CoBpemeHHBbIE k-€ Momenw s HU3KUX
TypOylneHTHBIX urcen PeliHonbaca. Moaenu TypOyieHTHOCTH, peain3oBaHHbie B Koge ANES..

12. Mooenu 05 pelinonb0cosbix HANPsHCeHUl U KOMROHEHM 6eKmopa njlomHoCmu
mypOVIeHMHO20 NOMOKA MEeNJIOMbl U MACCblL KOMNOHEHMA cMecu

12.1. Moaenu 1yist peiiHObACOBBIX HAIPSDKEHUH M KOMIIOHEHT BEKTOpA MIIOTHOCTH
TypOyJIEHTHOTO IIOTOKA TEIJIOThI X MacChl KOMIIOHEHTA CMECH

Juddepenumanpapie Moaenu. AnmpokcuManus AUPQPY3UMOHHBIX W HCTOYHUKOBBIX YIICHOB.
Anrebpanueckue monenu Jlonaepa..

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. BeiBoa quckpeTHOro aHajora Juis ypaBHeHus Auddy3uu B o01iem Buje. SIBHbIE U HESIBHbBIE
cxeMbl. AOCOITIOTHO HesiBHas cxema, cxema Kpanka-Hukoncona. AHanu3 ycToiiunBocTr
SIBHBIX M HESIBHBIX CXEM Ha OCHOBE aHaJIM3a 3HAKOB KOA((PHUIIMEHTOB B AUCKPETHOM aHAJIOTe
(4 gaca);
2. Ilonyuenue 3¢pdpexTrBHOr0 KO3pGUIMEHTa TEIUIONPOBOAHOCTH Il CTALlMOHAPHOM
OJIHOMEPHOI MMOCTaHOBKH 33/1a4¥ TEIIONPOBOIHOCTH 0€3 BHYTPEHHUX UCTOYHUKOB TETJIOTHI
JUISL CTEPIKHS, COCTOSIILIETO U3 IBYX CONPUKACAIOIIMXCSI MATEPUAIOB. AHAIIN3 MIPEIEIbHBIX
CiIy4yaeB. Y4eT KOHTAaKTHOTO COMPOTHUBIICHUS NP TiepeHoce Teria. O6001eHue Ha ciryqait
JPYTUX 3aJa4, ONUCHIBaEMbIX 0000IIEHHBIM ypaBHeHHEM AU dy3un. AHamu3
KOHCEPBATUBHOCTH HCIOJIb3YEMbIX CXEM JIUCKpETH3aluu. (2 yaca);
3. Ha ocHOBe ypaBHEHMI IMIpOAMHAMUKY B IPUOIMIKEHUH MOCTOSIHCTBA (PU3UUECKUX
CBOMCTB Cpebl
— noiy4yeHue auddepeHnnanbHOro ypaBHeHUs U1 3aBUXPEHHOCTH. AHAIIN3 3TOTO
YpaBHEHHUS Ul IBYMEPHOM MMOCTAaHOBKH 33/1a4U;
— noiy4yeHue auddepeHnnanbHoOro ypaBHeHus Ui GyHKIUN TOKA IIPU JBYMEPHOM
MOCTaHOBKE 3a/1auM. CBs3b (PYHKIMHU TOKA C BEKTOPHBIM MOTEHIUAIOM. [ paHUYHBIE YCIOBUS
Juis (YHKIIMK TOKA Ha TBEPJIOM HEMPOHULIAEMOM CTEHKE;
— rnosy4yeHue AudpepeHnnaabHoro ypaBHeHus Ui JaBieHus. (4 gaca);
4. PacueT k03((HUIIMEHTOB TUCKPETHOTO aHAJIOTOB U IPUMEHEHNE METO0/1a IIPOTOHKHU K
OoJTHOMEepHO# 3anaue nuddys3uu (2 gaca),
5. UnarerpupoBanue auddepeHnnanbHoro ypaBHeHUsI COXpaHEHHs! 0 KOHTPOJIbHOMY
o0bemy. [IprMeHeHrs KyCOUHO-TIIaJKUX UHTEPHIOISUOHHBIX (QYHKINN IS allpOKCUMAaIUU
MHTETpasIoB. PaznuuHble BapuaHThI JIMHEapU3alun UCTOYHUKOB uieHa B OVYII (2 gaca);
6. [Ipumepsr pacdyeTa K03(GHUIIMEHTOB TUCKPETHOTO aHAJIoTa JJIsl YPaBHEHUS COXPAHCHHS
MMITYJIbCa C UCIIOJIB30BAHUEM “IIaXMaTHOW CeTKHU. MIHTepnoasanus nojis CKOPOCTH.
BrisiBieHne 00,1acTi yCTOMYMBOCTH IIEHTPATBLHO-PA3HOCTHON CXEMBI. (4 yaca);
7. Ilomyuenue BeIpa)KeHUN Ul CPENHEKBAIPATUUECKUX MYIbCALIMA CKOPOCTH M KOMIIOHEHT
TEH30pa HanpsbkeHui PeitHonbca B pUOIMKEHUH TOTPAaHUYHOTO CJI0Sl HA OCHOBE
anreOpanyeckoit Mmozenu JIonaepa st TypOyneHTHBIX HanpsbKkeHui (2 Jaca).;
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8. BBIBOJ TMCKPETHBIX aHAJIOTOB KPAeBBIX YCIOBHMA TSt 3a1a4 MU Py3un mpu pa3aIuaHbIX
croco0ax MOCTPOEHUS CETKH KOHTPOIbHBIX 00beMOB (KO).

[Ipuemsl aantanuy KpaeBbIX YCIOBUN CMEIIAHHOTO TUIa (ycinoBui 3-10 poja) s ciryvas
3aJIaHHOM Ha TpaHuIle UCKOMOW (pyHKIMH (ycinoBuil 1 pona) win moTHOCTH 1U(Py3HOHHOTO
notoka (2-pozaa). 3ajaHue MOBEPXHOCTHOM MIOTHOCTH IU((Hy3HOHHOTO TTOTOKA Yepe3
SKBUBAJICHTHBIN 00BEeMHBIN HCTOYHUK B purpanudnoM KO. (2 gaca);

9. lMomyuenue nuddepeHnanbHbIX YpaBHEHUN COXPAHEHUS MACChl, UMITYJIbCa, SHEPTHUH,
Macchl KOMIIOHEHTa OMHAPHOM CMECH Ha OCHOBE OOIIIEr0 HHTErPAIIbHOTO 3aKOHA COXPAHEHHUSI.
[TpeoOpa3oBanue ypaBHEHUH K TUBEPreHTHON (hopMe. AHAIN3 YaCTHBIX CITy4acB
(cranmoHapHasi IOCTAaHOBKA 3aJ]aul, HEC)KHUMAEMOCTh CPeJibl, HEMOABHKHOCTD cpejibl). BoiBon
YpaBHEHUS YHEPTUH JIJIS PA3IMIHBIX HCKOMBIX TIEPEMEHHBIX (TeMIIepaTyphl, BHYTpEHHEH
SHEPTHH, SHTAJBIINU Cpeibl) (4 yaca);

10. TTpumepsl pacuera k03D PHUIMEHTOB AUCKPETHOTO aHAJIOTa JJIsl OJJHOMEPHOM 3a/1a4uu
KOHBEKIMU U AUPPy3uH NP 3aAaHHOM NPouiie CKOPOCTH C UCIIOJIb30BAHUEM PA3ITUYHBIX
CXeM:

— SKCIIOHEHIIHAIIbHOM;

— LIEHTPAJIILHO-PA3HOCTHOW;

— C Pa3HOCTSAMU MPOTUB MOTOKA;

— Jleonapna (4 gaca);

11. KoneuyHo-pa3HOCTHBIE aNMIPOKCHUMAIIMH TPOU3BOIHBIX: OJJHOCTOPOHHUE U LIEHTPAILHBIC
Pa3HOCTH; aNpOKCUMAIIHS BTOPOU POU3BOTHON; Pa3HOCTH BBICOKOTO TIOPSIIKA TOYHOCTH;
MOTPENIHOCTH anmpoKkcuManuu (2 yaca).

3.4. Tembl 12a60paTOPHBIX padoT
HE MPEyCMOTPEHO

3.5 KoncyabTanuu

=

~

10.
11.

Ipynnoewie koncyremauuu no paszoeaam oucyuniunsl (I°K)

OO6cyxaeHne MatepuaioB 1o Keiicam paszzena "Brenenue"
OO6cyxxneHrne maTtepuaioB Mo KedcaM pasjaena "MaTeMaThyeckoe OIMUCaHUE MPOIEeCcCOB
TeriomMaccooomeHa"
OO6cyxneHne marepualioB Mo Keiicam pasnena "KpaTkas XapakTepucTHKa YHCICHHBIX
MeTo10B peutenust OYII"
OO6cyxxnenne maTepualioB 1Mo keicam pazzena "llomydeHne MUCKPETHOTO aHajiora st
OVII MeTooM KOHTPOJIBHOTO 00Bbema”
OO6cyxneHne marepualioB no keiicam paszaena "Hecranuonaphsie 3amauu nuddysun c
MIPOU3BOJILHO U3MEHSIOIUMCS K03 purmentom quddyzun"
OO6cyxnenne MarepuaioB Mo keiicam paszzaena "HecranuoHnapHbie 3aaudl KOHBEKIIUU U
mudGy3uu Ipu 3aJaHHOM T0JIe CKOPOCTH"
OO6cyxxaenre MaTepralioB 1Mo Keiicam pasjaena "MeTobl pacueTa moJisi CKopocTu'"
OO6cyxaeHne MarepuasoB Mo Kekicam pasziena "MeTojabl peleHus] CUCTEM YpaBHEHHH —
JMICKPETHBIX aHaJOrOB HCXOJHBIX TU(QepeHInaTbHbIX ypaBHeHUH. Jloka3aTrenbcTBa
JOCTOBEPHOCTH MOJYYEHHBIX Pe3yJIbTaToB"
OO6cyxnenne MaTepuasioB Mo keiicam pasnaena "IlocTpoeHWe pacyeTHOM CETKH Jis
OIHCaHMsI TEOMETPUUECKHU CIIOKHBIX OOBEKTOB B pacyeTHOM o0nacTu"
O6cyxenne maTepuanos 1o keiicam pasaena "TypOyneHTHbie TeueHus"

CyXJIEHHE MaTepuajoB MO KelcaM pazjena aTeMaTHYeCKUe MOJAETH  JUIs
06 "M
TypOyJIE€HTHON BSI3KOCTH"
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12. OGcyxaeHre MaTepralioB 1o KeiicaM pazzaena "Mogenu i peiHOIbICOBBIX HANPSKEHUH
Y KOMITOHEHT BEKTOpA IMJIOTHOCTH TYpOYJIEHTHOTO MOTOKA TEIJIOTH U MAacChl KOMITOHEHTA
cmecu"”

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota HE IPEayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3amiaHupOBaHHbIE PE3YJIbTATHI

HOMCp pasaciia IMCHUIIIMHBI (B COOTBETCTBUU

O11eHOYHOE CPEICTBO

Konapr
00y4YeHHs 10 JUCLIUTUINHE cn.3.1) (TUII ¥ HAUMEHOBAHUE)
(B COOTBETCTBUHU C pazfesioM 1) HHARKATOPOB 7y |2[3]4]5]6|7[8]9]10]11]12
3HaTh:
UEPAPXUI0 MATEMATUYECKUX MOAEIEH KontponbHas pabora/MaTtemaTrueckue
TEIUIO(U3NIECKUX MTPOLIECCOB B SAAEPHOM MO/IENH MPOLIECCOB TEIUIO- U
JHEPreTUKE, PAa3INYAIOIINXCS MaccooOMeHa
BPEMEHHBIMU U IIPOCTPAHCTBEHHBIMU NA-1lonk-1 + |+ KontpossHas pa6ora/Moe
MaciTabaMu, pa3MEpHOCTBIO U YPOBHEM
TypOyJIEHTHOCTH, pean30BaHHbIC B
JeTaM3alli COBOKYITHOCTH xone ANES
COIIPSKEHHBIX ITPOLIECCOB
3¢ (heKTHBHBIC ATOPUTMBI JJIsI KonTponpHas padorta/lucKpeTHBIH
YHCJIEHHOT'O PEIICHUs] CUCTEMBI aHAJIOT YPaBHEHUs KOHBEKIIMU U
HEJIMHEWHBIX U PepeHInaTbHbIX i dy3un. Y cTOWYNBBIC U
YPaBHEHHI B YaCTHBIX MPOM3BO/HBIX, WJT-20mK-1 clelel sl + HEYCTOWYNBBIE YNCIICHHBIE CXEMBI.
OIHCHIBAIOLINX TEYEHUE OJIHO- U ANTOpUTMBI IOMCKA COMPSKEHHBIX
IByX(ha3HOH MHOTOKOMITOHEHTHOMN IIOJIEN CKOPOCTH U JaBJIeHUsI. MeToabl
Cpelbl U IPOLECCHI TEIIO- U pELIeHUs CUCTEM HETMHEHHBIX
MaccooOMeHa ayire0panyecknx ypaBHEHUH
METO/IbI JUCKPETU3ALUU KonTponsHas padora/luckpeTHblil
i depeHInaIbHbIX YpaBHEHUH B aHAJIOT YPaBHEHUS KOHBEKIIMH U
YAaCTHBIX MTPOU3BOIHBIX THIPOAUHAMUKHI mud¢ysuu. Ycroilunpbie U
U TEIJI0- U MaccooOMeHa WT-lom R IO I HEYCTOWYNBBIE UNCIICHHBIE CXEMBI.
ANTOpPUTMBI IOMCKA COMPSKEHHBIX
NI0JIEN CKOPOCTH U AaBJIEHUs. MeTozbl
pELIeHUs CUCTEM HETMHEHHBIX
are0pandyecknx ypaBHEHUH
BO3MOXXHOCTH, apXUTEKTYpPY, OCHOBHOE KonTpomnbHas pabora/Apxurekrypa,
(yHKIMOHATIBLHOE HAMIOJIHEHUE U (yHKIIMOHATIBHOE HAMIOJIHEHHE,
MPUHLIMITBI pa0OThl YHUBEPCATBHBIX N-20mk-2 + |+ npUHIMIBI paboThl koga ANES.

KOMITBIOTEPHBIX KOJOB JJIsl PEIICHUS
TeTTOU3UIECKUX 3a7a

Anrebpanueckue u
OJTHOTIapaMEeTPUYECKHUE MOJEIN
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TypOYJICHTHOCTH

Kontponsnas padbora/Moaenu
TypOyJIEHTHOCTH, peaTM30BaHHbIC B
koge ANES

METO/IbI JI0KA3aTeIbCTBA JOCTOBEPHOCTH
MOJIYUYCHHBIX PE3YJIbTATOB YUCIICHHBIX
UCCIICIOBAaHHN TETUIO(PU3MYESCKUX
mporeccoB (BepuuKaius MOICICH 1
aJITOPUTMOB, CETOYHAsI HE3aBHCUMOCTD

KontponbHas paboTa/ApXHUTeKTypa,
(yHKIMOHATBLHOE HATIOJIIHEHHE,
npuHIUIBE pabotsl koga ANES.
Anrebpanyeckue u
OJIHOTIApaMETPUUYECKUE MOJIEIH

pe3yIbTaTOB, CXOAUMOCTD W/-Lomes TypOyJIEHTHOCTH

UTEPALMOHHBIX MPOLIETYD,

COIOCTABJICHUE PE3YIBTATOB C

MMEIOLIIUMHUCS B JIUTEpAType JaHHBIMU U

Jp.)

COBOKYITHOCTb ITPOTPAMMHOTO Pacuetrno-rpaduueckas pabora/Pacuer

obecrieuenus B coctaBe Microsoft office, TI0JIeH CKOPOCTH M TEMIIEpaTyphl B

nakeTsl nporpamMm B coctaBe kojna ANES YCTPOMCTBE 3a/IaHHOM F€OMETPUUECKOMN

MMOCTPOCHHUS TPAPHUKOB, CKATISIPHBIX (hopMBI TP 3aJaHHBIX KPAEBBIX U

BEKTOPHBIX MOJICH MEPEMEHHBIX IS N-20nk-3 HAYaJbHBIX YCIOBUAX C TIOMOIIBIO

oopMIIeHUSs PE3YIHTATOB HAYIHO- OTKPBITOTO KOoMITbtoTepHOTO K0oj1a ANES

HCCIIeIOBATENLCKOM IeATEeIbHOCTH B

BHUJIE CTaTEM, JOKIIAI0B, HAYYHBIX

OTYETOB U MPE3eHTAUN

Ymersb:

(GbopMynUpOBaTh LEH U 33]a4H Pacuetno-rpaduueckas pabora/Pacuer

WCCIIEIOBAaHMS 1 00OCHOBBIBATh TOJIeH CKOPOCTH U TEMIIEPATyPHI B

MaTEeMaTHYECKYIO TOCTAHOBKY 3aauu W-lomes YCTPOMCTBE 3aJaHHON reOMeTpUIeCcKoit
(hOpMBI TIPH 3aJaHHBIX KPAEBBIX U
HaYalbHBIX YCIOBHUSIX C TTIOMOIIBIO
OTKPBITOr0 KOMIIbIOTEpHOTO Kota ANES

HCIIOJIH30BaTh CYIIECTBYIOIIHNE U W20 Pacuetno-rpaduueckas pabora/Pacuer

pa3pa6aTBIBaTB HOBBIC AJITOPUTMBI IS

I0JIEN CKOPOCTH U TEMIIEPATYpPHI B
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pellIeHrs KOHKPETHBIX 3a/1a4 B 00J1acTU
SIEPHON PHEPTETUKH U TETUIO(DU3HKU

YCTPOMCTBE 3aJJaHHON IT'€OMETPUUYECKOI
(hopMBI TP 33TAHHBIX KPACBBIX U
HAYaJIbHBIX YCIOBUSAX C IIOMOIIBIO
OTKPBITOro KoMIbroTepHOro koga ANES

UCIIOJIB3YSI METO]] KOHTPOJIBHOTO
00beMa, COCTABIATH CUCTEMY
anreOpanyeckux ypaBHCHHI,
ABJIIOIUXCA JUCKPECTHBIMU aHAJIOTaMU

KontponbHas padota/lucKpeTHBIH
aHAJIOT YpaBHEHUS KOHBEKIIMH U
muddy3un. YcToluuBbie U
HEYCTONYMBBIC YNCIICHHBIE CXEMBI.

HCXO/IHOM cucTeMBbl U QepeHInanbHbIX U/L-lonk- ANTOPUTMBI IIOMCKA CONPSIKEHHBIX
YPaBHEHU! I'MAPOAVNHAMUKH U TEILJIO- U II0JIEW CKOPOCTH U J1aBJICHUsI. MeTobl
MaccooOMeHa pELIEHUS CUCTEM HEJIMHEUHBIX
anredpandyeckux ypaBHEHUH
IIPUMEHSTHh OTKPBITHIM KOMIIBIOTEPHBIN PacuetHo-Tpaduueckas pabota/Pacuer
kox ANES nist perienus II0JIEW CKOPOCTH U TEMIIEPATYPHI B
TeIUI0(pU3NIECKUX 3a/1a4 AAepHON V20112 YCTPOMCTBE 3aJaHHON F€OMETPUYECKON
SHEPreTUKU ) (hopMBI TP 33TAHHBIX KPACBBIX U
HAYaJIbHBIX YCIOBUAX C IIOMOILBIO
OTKPBITOro KoMibroTepHoro koga ANES
JIOKa3bIBaTh JOCTOBEPHOCTH PacuetHo-Tpaduueckas padbota/Pacuer
MOJIYYE€HHBIX JaHHBIX, (POPMYJIHNPOBATH oJiel CKOPOCTH U TEMIIEPATyphl B
pe3yibTaThl U pa3padaThIBaTh WT-lomces YCTPOUCTBE 3aJaHHON Fr€OMETPUYECKON
MPaKTUYECKHE PEKOMEHIAlIUU 110 UX ' (hopMbI 1IpH 3aJaHHBIX KPAEBbIX U
UCIIOJIb30BaHUIO HAYaJIbHBIX YCIOBHAX C IIOMOILBIO
OTKPBITOro KoMibroTepHoro koga ANES
IPUMEHSTH IPOrpaMMHOE 0OecrieueHne PacuetHo-Tpaduueckas padbota/Pacuer
B coctaBe Microsoft office, makerst oJIel CKOPOCTH U TEMIIEPATyphl B
nporpamm B coctaBe koga ANES YCTPOMCTBE 3aJJaHHON F€OMETPUYECKOMN
MOCTPOEHHUSI TPAPUKOB, CKATIIPHBIX U N-20mx-3 (hopMbI 1IpU 3aJaHHBIX KPAEBbIX U

BCKTOPHBIX moJiei MNEPCMCHHBIX JIL
NpeaACTaBICHUA PE3YJIbTAaTOB HAYUHO-
HUCCIIeN0BATEIbCKOM eI TEILHOCTH

Ha4aJIbHBIX YCIOBHSX C IOMOIIIBIO
OTKPBITOrO KOMITbIOTEPHOTO Ko1a ANES
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHUS PE3YJIbTATOB OBYUEHUS 11O JUCIMUILIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

Dopma peanuzauuu: ITucbmenHas padora
1. Apxurekrypa, QyHKIIMOHAIBHOE HAIIOJIHEHUE, TPUHIUIBI paboThl koga ANES.
Anrebpanueckue U oJHoIIapaMeTpuieckue Mozenu TypoynentHoctd (KonrpoabsHas pabora)
2. JIUCKPETHBIM aHAJIOT YpaBHEHUS! KOHBEKIUU U TP Py3un. Y CTOMYNBBIC H HEYCTOWYHBBIC
YHCJIEHHBIE CXEMBI. AJITOPUTMBI IOMCKA CONPSKEHHBIX II0JIEH CKOPOCTH U 1aBJIeHUs. MeTonbl
pEeLIeHHs CUCTEM HeNTMHEeHHBIX anredpandeckux ypaBHenuit (Konrponbnas pabora)
3. Marematnyeckue MOJIeNIM IPOLIECCOB TeIo- U MaccooomeHa (KonTponbHas paboTta)
4. Mopenu TypOyneHTHOCTH, peann3oBanHbie B koge ANES (KonrponbHas pabora)

Dopma peanuzaruu: [IpoBepka 3aganus
1. Pacuer nosielf CKOpOCTH U TEMIIEPATYPhl B YCTPOICTBE 3a1aHHON reéOMETPUUECKON (hOPMBbI
IIPU 33/IaHHBIX KPAeBBIX M HAYAIBHBIX YCIOBUSAX C TOMOIIBIO OTKPHITOIO KOMIBIOTEPHOIO KOAA
ANES (Pacuerno-rpaduueckas pabora)
2. Pacyer mousiell CKOPOCTH U TEMIIEPATYPHI B YCTPONCTBE 33JaHHON T€OMETPUUYECKON (POpMBbI
IIPY 33JJaHHBIX KPAEBbIX H HAYaIbHBIX YCIOBHUSIX C TIOMOIIBIO OTKPBITOIO KOMITBIOTEPHOTO KOJIa
ANES (Pacuetno-rpaduueckas padora)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 TIIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHUIJINHE
3auem ¢ oyenkou (Cemecmp Nel)
HtoroBas arrectarys MpOBOJUTCS MO pe3yabTaTaM padOThl B CEMECTpE.

B numiom BeICTaBIsieTCs omieHKa 3a 1 cemecTp.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIUITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECITEYEHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Sros, B. B. TenmmooOMeH B ogHOGa3HBIX cpesiax U MpH (a30BbIX MPEBPALICHUSX | yueOHOe
noco0ue st By30B 10 HallpaBiieHUIo "SnepHas sHepreTuka u rermodusuka” / B. B. fros . — M. :
Uz narensckuii nom MOU, 2014 . — 542 c. - ISBN 978-5-383-00854-6 .;

2. TeruiooOMeH B SAEPHBIX IHEPreTUUECKUX YCTAHOBKAX : yueOHOe nmocoOue i By30B 110
cneunanbHocTIM "Teropusuka" u "ATOMHBIE 2JIEKTPUYECKHE CTAHLIUU U yCTaHOBKH"
Hanpasienus "Texaudeckas ¢usuka" / b. C. [leryxos, JI. I'. I'eann, C. A. KoBanes, u ap. — 3-¢
u31., nepepad. u gom . — M. : Usn-Bo MDU, 2003 . — 548 c. - ISBN 5-7046-0843-4 ;

3. [Tarankap, C. B. UucneHHoe METObI pelIeHNE 3a1a4 TeII000MEHA U TUHAMUKH KUIKOCTH :
nep. ¢ auri. / C. B. [larankap . — M. : DHeproaromusaar, 1984 . — 150 c.;

4. AmocoB, A. A. BerauciuTenbHbIe METO/IBI : yueOHOE TOCOOUE /IJIst BY30B T10 CIEIUATBHOCTH U
Hanpasienuto "[Ipukiagnas maremaTnka u uHpopmaruka" / A. A. Amocos, FO. A. Jlyounckuii, H.
B. KomrueHnoBa . — 3-¢ u3j., mepepad. u jon . — M. : M3patenbckuii mom MOU, 2008 . — 672 c. -
ISBN 978-5-383-00302-2 .;
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5. JIazapes, /1. O. UucneHHOe pelieHne 3a1a4 TeioMaccoOOMeHa, OMMMCHIBAEMBIX 0000IICHHBIM
ypaBHeHueM quddy3un : yaebHOe mocodue mo kypcy "UnuciaeHHoe perieHue 3anad Tero@u3nk”
no HanpasieHuto "Texuuueckas gusuka" / [, O. Jlazapes, B. . Muxka, I'. I'. SlupkoB, Mock.
sHepr. uH-T (MOU TVY) . — M. : U3natensckuii tom MBOU, 2009 . — 24 c. - ISBN 978-5-383-00366-
4.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=1459;

6. Musko, K. b. Uucnennoe perienue 3aga4 ruJpoJMHaMUKH U TETIOMaccOOOMEHa : yueOHoe
noco6bue 1o Kypcy "KoMmIbloTepHbIE TEXHOJIOTMHU B HAYKe U 00pa3oBaHUM" 110 HAIIPABJICHUIO
"SInepHas sHepreruka u Temnodusuka" / K. b. Musnko, I'. I'. SIapkoB, Ham. uccien. yu-t "MOU" . —
M. : Uznparensckuii jom MOU, 2015 . — 44 c. - ISBN 978-5-383-00997-0 .;

7. lnuxTunr, I'. Teopus norpanuyHoro cios : nep. ¢ HeM. / I'. Llnuxtunr . — 5-e usn., ucnp . — M.
: Hayka, 1974 .- 712 c,;

8. Jlanun, 1O. B. Buyrpennue teuenus razoBsix cmeceit / FO. B. Jlanun, M. X. Ctpenenr . — M. :
Hayxka, 1989 . - 366 c.;

9. SIroB B.B.- "Temnoo6meH B oHO(]a3HBIX cpeaax v MpH (a3oBbIX MpeBpalieHusx",
UznarenscrBo: "MOUN", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012451.html.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHseMoe MPOrpaMMHOe odecrneyeHue:
1. Office / Poccuiickuii makeT 0(UCHBIX IPOTpamMMm;

2. ANES;

3. ParaView.

5.3 UnTepHeT-pecypchl, BKIKYasA NpodeccunoHalIbHble 0a3bl JAHHBIX H HH(POPMAITMOHHO-
CIPABOYHbIE CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcuTeTcKkas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/

4. JnexTponHasi 6udmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tun nomeneHus Homep ayauropun, OcHamenne
HaAanMMECHOBaHUE
VYueOHbIe ayAUTOPUH IS T-412, YuyeOnas CTOJI TIPENO/IaBaTelis, CTOJI YYeOHBIN, CTYI,
MIPOBEACHUS JICKIIMOHHBIX naboparopus KOMITbIOTEPHAs CETh C BBIXOAOM B MIHTEpHET,
3aHSTUN U TEKYIIETO BBIYMCIUTEIILHON JIOCKa MapKepHasi, KOMIIbIOTEP
KOHTPOJIA TEXHUKHU NIEPCOHAJIbHBIN
VYueOHbIC ayAUTOPUH IS T-417, YueOnas CTOJI TIPENO/IaBaTelis, CTOJI YYeOHBIH, CTYI,
MPOBEACHUS TPAKTUYECKUX ayIUTOpUs mkad, KOMIOBIOTEPHAS CETh C BBIXOJIOM B
3anstuil, KP u KII HNuTepHeT, MyIbTUMEIUITHBIN TPOESKTOD,
JIOCKa MapKepHasi, KOMIIbIOTED
TePCOHAIbHBIN
ITomenenus s A-030, KaOuner
KOHCYJIbTUPOBAHMS COTPYAHUKOB
"OIrM"
ITomerenus s XpaHEHUst A-06a/2, Cknan BellaiKa AJI OJCKIbI
o0opyIoBaHUs U Y4€OHOTO kadeapsr TM
WHBEHTAaps
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

KOMHBIOTGPHLIG TCXHOJIOTHH B H,Z[CpHOﬁ OHCPI'CTUKC U TGHJ’IO(bI/IBI/IKe

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3

KM-4

KM-5

KM-6

Matrematuyeckue MOJIENH MPOLIECcCOB Terio- U MaccooOMena (Konrponbsnas pabota)
JIMCKpeTHBII aHaNoT ypaBHEHUS KOHBEKIMH U TU(PPy3uH. Y CTOMUUBBIE U HEYCTOWYNBBIC
YHUCIIEHHBIE CXeMbl. AJITOPUTMBI TOUCKA COMPSIKEHHBIX MOJIEH CKOPOCTHU U 1aBlIeHUsl. MeTo1bl
pEeLICHHs CUCTEM HeTMHEHHBIX anredpandeckux ypaBHeHuit (KonrponbHas pabora)
ApxutekTypa, QyHKIIMOHAIIBHOE HAITOJTHEHHUE, MPUHIUIIBI paboThl koga ANES. Anrebpanueckue
U oJIHOTIapameTpuueckue moaenu Typoynentnoctu (KontponsHas pabora)

Pacuer nosneit CKOpOCTH U TeMIIEPATyphl B YCTPOICTBE 3aJaHHOM TeoMeTprudeckoil GopMbl pu
3a/laHHBIX KPaeBbIX U HAYAJIbHBIX YCIOBUSIX C IOMOLIBIO OTKPHITOIO KOMIIBIOTEPHOIO KOAA
ANES (Pacuetno-rpaduueckas padota)

Pacuer noneii ckopocTu U TeMIIEpaTypbl B yCTPONCTBE 3aJJaHHONW F€OMETpUYECKON POpMBI ITpH
3a/laHHBIX KPaeBbIX U HAYAJIBHBIX YCIOBHUSIX C TOMOUIbIO OTKPHITOIO KOMIIBIOTEPHOIO KOAA
ANES (Pacuetno-rpaduueckas pabota)

Monenu TypOynenTHOCTH, peann3oBanHble B Kojge ANES (KontponbsHas pabora)

Bujx npome:xyTo4HOI aTTecTanmu — 3a4eT C OLIEHKOM.

Munexc KM- | KM- | KM- | KM- | KM- | KM-
Howep Pa3nen nucuuminHb KM: L 2 3 4 > 6
paznena Henens 4 9 13 14 15 16
KM:
1 Beenenue
11 Beenenne + +
5 MaremaTtnueckoe onucaHue MpoLeccoB
TEMI0MaccOOOMeHa
21 MaremaTtnueckoe onucaHue NpoLeccoB + + +
TEMI0MaccoOOMeHa
3 KpaTkas xapakTepucTUKa YUCIEHHBIX METOJI0B
pemennst OVYII
31 KpaTkas xapakTepucTHKa YUCIEHHBIX METOJIOB +
] pemenust OVYII
4 ITonyuenue auckperHoro ananora s OVII
METOI0M KOHTPOJIbHOTO 00bheMa
41 ITonyuenue auckperHoro ananora s OVII +
' METOI0M KOHTPOJIBHOTO 00bheMa
Hecrannonapusie 3amaun quddysuu ¢
5 IIPOU3BOJIBHO NU3MEHSIOINMCS
koxdpunmentTom qubdy3un
Hecranuonapusle 3anaun auddysuu c
5.1 MIPOU3BOJIBHO U3MEHSIOIUMCS +
kodpunrentom nuddysun
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HecrannonapHsle 3a/1a4n KOHBEKIMN U
TG y3un Ipy 3aJaHHOM TIOJIE CKOPOCTH

6.1

HecraunonapHsie 3a/1a4u KOHBEKIMU U
¢ y3un npy 3aJaHHOM TI0JIE CKOPOCTH

MeTOIIBI pacyucTa 1moJisi CKOpOoCTH

7.1

MeTOIIBI pacyucTa 1ot CKOpoCTH

MeTo/ibl pellieHus: CUCTEM YPABHEHHUI —
JTUCKPETHBIX aHAJIOTOB HUCXOTHBIX
nudepeHIATbHBIX YPaBHEHUM.
Jloka3zaTenbcTBa JOCTOBEPHOCTH MOTYYEHHBIX
pe3yJbTaTOB

8.1

Merozp!l peieHus: CUCTEM YPaBHEHUN —
JUCKPETHBIX aHAJIOr0OB UCXOIHBIX

Qg QepeHraIbHbIX yPaBHEHUH.
Jloka3zaTenbeTBa JOCTOBEPHOCTH IOTY4EHHBIX
pe3yJIbTaTOB

ITocTpoeHune pacyeTHON CETKHU JUIsl OITMCAHUS
FE€OMETPUYECKH CII0KHBIX OOBEKTOB B
pacdeTHOU o0yacTi

9.1

[TocTpoeHHe pacueTHOM CETKH ISl OTIMCAHMSI
TCOMETPHYCECKH CIIOKHBIX OOBEKTOB B
pacueTHoI 061acTH. 3a1aHe TPAaHUYHBIX
ycnoBui, ko3 durnuentoB OVII u
MCTOYHUKOBBIX wiieHOB. CpeacTBa 00paboTKu
pe3yIbTATOB PAaCUETOB

10

TypOyneHTHbIe TeUeHUs

10.1

TypOyneHTHbIe TeUeHUs

11

Matematuueckue MOJenu Uit TypOyIeHTHON
BSI3KOCTH

111

Matematuueckue MOJeNu Uit TypOyIeHTHON
BSI3KOCTHU

12

Mopnenu Uit pelHOIBbACOBBIX HAIPSKEHUM U
KOMITOHEHT BEKTOpA IIJIOTHOCTH
TypOyJIEHTHOTO IOTOKA TEIJIOTHI ¥ MacChl
KOMITOHEHTa CMECH

12.1

Mopenu 11t peMHOIBACOBBIX HAIIPSKEHUN U
KOMIIOHEHT BEKTOpa IIJIOTHOCTHU
TypOYyJIEHTHOI'O MOTOKA TEIUIOTHI U MAacChl
KOMIIOHEHTa CMECU

Bec KM, %:

20

20

20

10

10
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