MMNHOBPHAYKW POCCINU
OEOEPAJIbHOE TOCYOAPCTBEHHOE BIOAXETHOE OBPA3OBATEJIbHOE
YUYPEXOEHUE
BbICLUEIO MNPOPECCUOHAJIbHOIO OBPA3OBAHUA
«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BIMO «Bl'yY»)

- 3aBeayowmnn kagpeapomn
MuKM

/h_ npod. A.B. Kosanes
‘ \M\\\,, 29.05.2023.

PABOYASA NPOrPAMMA YYEEHOW ANCLUNNUHDI
61.0.11 MatemaTuyeckoe MoaennupoBaHne U KOMMbITEPHbIN SKCNEPUMEHT

1. Wncp u HaumeHOBaHMe HanpaBrieHUA NOAroTOBKM / cneunanbHOCTH:
01.04.03 MexaHuka 1 maTemaTMyeckoe MoaenmpoBaHue

2. Mpodunb nogrotoBku: [lprknagHas mMexaHuKa U KOMMNbIOTEPHOE MOAENUPOBaHMe
3. Keanudmkauusa (cteneHb) BbINYCKHUKA: Marnctp
4. ®opma o6y4yeHus: O4vHas

5. Kacheppa, oTBeyarLasn 3a peanmsaumo AUCLUNIIUHBI:
MexaHnKn 1 KOMMNbIOTEPHOrO MOAENNPOBAHUS

6. CoctaBuTENM NporpaMmmbl:

Bonpapesa Mapusa BnagnmupoBHa, acnupaHT, dakynstet MMM, kacdpegpa MuKM,
Dobrosotskaya masha@mail.ru

KoBanes Anekcei BuktopoBu4, AOKTOp pun3-maT. Hayk, npodeccop, dpakynbteT MMM,
kadpegpa MunKM. kovalev@amm.vsu.ru

7. PekomeHgoBaHa: HMC ¢akynbteta MMM npoTtokon Ne 7 ot 26.05.2023.

8. YueOHbIM roa: 2023 - 2024 Cemectp(bi): 1


mailto:Dobrosotskaya_masha@mail.ru
mailto:kovalev@amm.vsu.ru

9. Uenu n 3agaym y4eb6HON ANCLUNIINHDI:

Llenb msyyeHus gucumnnuHbl: ®opmMuMpoBaHME 3HaAHUIA, YMEHUA N HaBbIKOB B obnactu
MaTEMaTMYeCKOro MOAENMPOBAHUSA Pa3fNUYHbIX CIOXHbIX MeXaHW4YeckuX, (OrU3nyeckux,
BGMONOrMYecknx n Opyrnx CUCTEM.

3agaum y4yebHOM ANCUMNIIMHBI: OBNafeHne COBPEMEHHbLIMU TEXHONOMMAMUN COCTaBMEHNS,
peLleHns U aHanuM3a MaTeMaTM4Yeckux MoAernen; oBnageHue HaBblkaMy OeKOMMOo3nLUN,
abcTparMpoBaHns nMpu  peleHun NpakTU4eckMx 3agady B pasnu4yHbiXx  obnacTax
npoceccrnoHanbHON OeATEeNbHOCTU; Hay4uTb CTYOAEHTOB MNOMYNSPHO M OOCTYMHO
npeacTaBnNATb pesynbTaTbl UCCeg0BaHUN.

10. MecTo y4ye6HOM AncUMNIUHBLI B CTpyKType OOI:

OucumnnuHa BxoanT B o6s3aTenbHy0 YacTb NpodeccunoHanbHoro umkna. [ns ocsoeHus
ANCUMNIIMHBI  HEOOXOAUMbI  3HaHMS  OUCUMNNUH:  gudddpepeHumanbHble  ypaBHEHMS,
ypaBHEHMS1 MaTeMaTU4eckon U3NKKN, YUCIEHHbIE METOAbl, KOMMbIOTEPHbIE HAYKM,
MEeXaHWuKa cnnoLwHon cpegbl. OCBOEHNE OUCLMNNUHBI NO3BONUT B AarnbHeEWLWeM mu3yyatb
ANCUMNNMHBI: MaTemaTtudeckme mogenv B MCC, KOMNbIOTEPHBIE CUCTEMbI M TEXHONOMMN, a
Takke crneumanbHble Kypcbl No Npodusio NOArOTOBKMW.

11. KomneTeHuum oOyuarowerocsi, cdopmupyemble B pe3yfibTaTeé OCBOEHUA
ANCUUNIINHBI:
Kog HaseaHwne Koa(bl) MugukaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHUus
KOMMNeTeHUUN
OrliK-2 CnocobeH OlK-2.1 | HakannuBaeT u | 3HaTb: hyHOAMEHTanNbHbIE NOHATUS

pa3pabaTtbiBaTb U cucTeMaTusmMpyeT | TEOpUU MOOENMPOBaHUS.
NPUMEHSATb HOBbIE 3HaHusi B 06nactu
MeToabl COBPEMEHHbIX YMeTb: y4acTBOBaTb B KOJNEKTMBHOM
MaTemMaTU4ecKoro MeTo0B pa3paboTke nepapxmyeckux
MOZENUPOBaHUsI B MaTemMaTU4ecKoro | COBOKYMHOCTEN MaTeMaTUYECKNX
Hay4Ho- " Mogenew ans npoLeccoB U CUCTEM CO
uccnenoBaTenbCk anropuTMUYECKOr | CIOXHbIMU (PU3NKO-XUMUYECKUMN
O N  ONbITHO- o} B3aUMOEVNCTBUSIMU B Pa3NIUYHbIX
KOHCTPYKTOPCKOWM MOAENUPOBaHNsA. | pasaenax ecCTeCTBO3HAHUS U OTPacnsax
AeATENbHOCTH TEXHVKW.

OlK-2.2 | AHanusupyeTt 3HaTb: OCHOBHbIE 3Tanbl MCMOMb30BaHUA
3agauvy, KOMMbIOTEPHBIX CUCTEM U COBPEMEHHBIX
paspabaTtbiBaeT ¥ | MHOPMALMOHHBLIX TEXHOMOMMIA Npu
npuMeHsieT MaTeMaTu4yeckom MOLENNPOBaHUN
HOBblE CMOXHbIX CUCTEM
HeobxoguMble
mMeTozabl YMmeTh: rpaMoTHO NPUMEHSATb
MaTemMaTU4ecKoro | KoMnblTepHoe MoZenupoBaHune B
" WHXXEHEPHO-TEXHUYECKUX  pacyeTax W
anropuTMMYECKOr | MPOrHO3MPOBAHUN MOBEAEHUSI CIOXHbIX
o} CUCTEM.

MoAennpoBaHus
ANs ee peLueHuns..




OlK-3 | CnocobeH OrnkK-3.1
paspabatbiBaTb Hakannusaet u 3HaTb: COBpPEMEHHOE COCTOSHUE U
HOBble MEeTOAb! cucTemMaTusupyeTt | NepcnekTUBbI Pa3BUTUS ANCLIANMVHDI
SKcrnepMMeHTarbH 3HaHuA B obnacTtu
biX MCCreAoBaHNi MeTo40B BnageTb: OCHOBHbIMW NPUHLMAAMA 1
20';%2“&2':;2’6 2';(;2%““"9”“”" COBPEMEHHBLIMM MeTOD,aMI:I MOCTPOEHUs
SKCNEPUMEHTAbH MCCTen0BaHMS 1 mMaTeMaTn4eckux Moaenei; HaBbIKaMVIV
oe 060pyaoBaHme COBPEMEHHOTO NOCTPOEHUsT MaTeMaTU4YeCcKnX Moaenen
B sKCepuUMeHTany | PA3MUUHOTO ypoBHS B pa3Hoo6pasHbIX
npodeccmoHanbH Horo npeaMeTHbIX 06NacTsaX eCTeCTBO3HaHMS U
OVl AesTenbHOCTM obopynoBaHus NH>XEHEPHO-KOHCTPYKTOPCKOW NPaKTUKM C

UCMoONb30BaHNEM COBPEMEHHbIX
MpOorpamMMHbIX KOMTMIIEKCOB MpW noucke
onTUMarnbHbIX PEXUMOB
PYHKLUMOHUPOBAHUSA CMOXHbBIX
NHXXEHEPHO-TEXHUYECKMUX CUCTEM.

OrK-5 CnocobeH OlnK-5.3 YMeTb: usnaratb Hay4Hble OCHOBbI
ucnonb3oBate B MonynspHo u 3HaHWI B cdhepe MEXaHUKM 1
neAarorn4ecko AOCTYMHO MaTeMaTM4YeCcKoro Moaen1poBaHns
AesTeNnbHOCTU vanaraet

3HaHusA B obnacTtu
MaTemaTuKK "
MEeXaHWKN, B TOM
yucne
pe3ynbTaThbl
COOCTBEHHbIX
Hay4HbIX
nuccrnegoBaHuin

Hay4Hbl€ OCHOBbI
3HaHuI B cdpepe
MEXaHUKN n
MaTeMaTU4ecKoro
MOo4EenMpoBaHus
ansa aygutopum
pasnMyHoro
YPOBHS

BnageTb: HaBblkaMu NOCTPOEHUS
mMaTeMaTn4eckux Moaeneit pasfiMyHoro
YPOBHS! B pa3HO0Opa3sHbIX NpeaMeTHbIX
obnacTax ecTeCTBO3HAHUSA U UHXEHEPHO-
KOHCTPYKTOPCKOW MPaKTUKK C
UCMONb30BaHNEM COBPEMEHHbIX
NporpamMMHbIX KOMMNIEKCOB Npu noucke
onTUMarnbHbIX PEXUMOB
PYHKLMOHMPOBAHUS CIOXKHBIX
UHXEHEPHO-TEXHUYECKUX CUCTEM.

12. O6bemM ANCUUNIUHBbI B 3a4€THbIX eguHuLax/yacax B COOTBETCTBUMN C YY4EOHbIM
nnaHom — 4/144.

dopmMa NPOMEeXyTOYHOM aTTecTauumn(3avyem/sK3amMeH). ak3aMeH

13. TpyaoeMKocTb No BuUgam y4yebHom paboTbl

Bug yyebHon paboTsl

TpyooeMKoCTb




Bcero Mo cemecTpam
1
KoHTakTHas paboTa 48 48
nekuum 16 16
npaxkTnyeckmne 16 16
B TOM yncne: nabopaTopHble 16 16
KypcoBas paboTta
0p. 8ulblI(ripu Hanu4uu)

CamocTodatenbHas paboTta 60 60

lMpomexyTouHas aTTectauuns (0515 sk3ameHa) Ok3ameH
WToro: 144 144

13.1. CopepxaHue pa3genoB AUCLUNIIUHDI

Ne Peanusauus

n/n pasgena

HavnmeHoBaHue OUCLMNIUHBI C
CopepxaHve pasgena QUCUUnivHbI
pasgerna QuCuUMnvHbI NMOMOLLIbIO
OHMawnH-Kypca,
QYMK
1. Jlekuum

1.1 | OcHoBbI TEOPUM MogenupoBaHMe Kak MeTod HaydyHOro nosHaHus, | «MatemaTtuyecko
MOLENMPOBaHUs TEOPETUYECKOrO  MUCCNeaoBaHUst U UHXEHEPHO - e
PU3NKO-XMMUYECKNX KOHCTPYKTOPCKOW MpakTuku. Teopus Mo3HaHudA, obwas | mogenuposaHue
npoLLeccoB N cUCTEM Teopuss CUCTEM W cUCTEeMHbIn aHann3. OCHOBHbIE | Y KOMMbIOTEPHbIN

NMOHATUSA, OMpedeneHMs Wu MpeAcTaBneHus Teopuu 3KCMNEPUMEHT»
MOoenMpoBaHus. MpyvHUMN MHOroBapMaHTHOCTMU.

Mepapxua mopenen. basosas mopens. [locTpoeHue

mogenen 6onee BbICOKOrO YPOBHSI MepapXum C y4eTom
HM3MKO-XMMUYECKNX B3aUMOOENCTBUMN.

1.2 | Teopus OnpegeneHne n cBoncTBa MaTemartudeckon mogenu. | «MatemaTuyecko
MaTemMaTu4eckoro MeTog mMatemMaTuyeckoro MOAEenMpoBaHWSA Kak MeTop e
MOAEenMpoBaHus ¢ uccrneoBaHus peanbHbiXx 06bekToB. OCHOBHbIE 3Tanbl | MoOenupoBaHue
YY4ETOM PU3NKO- MaTeEMATUYECKOrO MOAENUPOBAHUSA M KOMMbIOTEPHOIO | U KOMMbIOTEPHbLIN
XUMUYECKUX aKcnepuMeHTa. 3KCMNEPUMEHT»
B3aMMOencTBum Moaxopbl npu aHanuse, MoaennpoBaHun "

NPOEKTUPOBAHMUM COXHBIX HAYYHbIX WU TEXHUYECKUX
006bekToB M cucteM. ®PyHOamMeHTanbHble  3aKOHbI
npupoabl, Kak OCHOBA MOCTPOEHUS MaTeMaTU4eCKuX
Modenen B eCTeCTBO3HaHMM C Y4ETOM  (PU3UKO-
XUMWYECKMX B3aMMOLENCTBUN.

Martematnyeckoe MogenvpoBaHue  OU3INYECKUX U
XUMUYECKNX B3aMMOOENCTBUIA. 3amblkaHne mMoaenen u
onpegenswoWne ypaBHEHUs B criydyae  pasoBbIxX
nepexoaoB, FOMOrEHHbIX W FeTeporeHHbIX peakuni.
Ycnosus ogHO3HaA4YHOCTU. DOPMYyNUPOBKa HavamnbHbIX U
rpaHnYHbIX ycrnoBui. ConpsbkeHHble 3aaum nepeHoca.
Mpeobpa3oBaHust M uUccrnegoBaHUs MaTeEMaTUYECKUX
Mogenen. AcumntoTudeckme Mogenu. MeToabl
pPerynspHbIX 1 CUHIYNSAPHbBIX BO3MYLLIEHUN.

1.3 | OuckpeTusaums MeToobl AuckpeTM3aumym MaTtemaTuyeckux Mmogenen. | «MaTtematuyecko
MaTemMaTU4eCcKux MeToa KOHTPOrbHbLIX 06 BEMOB. e
mMoaenem ¢ NOMOLLbIO MoAenvpoBaHue
MKO N KOMMbIOTEPHbBIN

3KCNEPUMEHT»

1.4 | TeopeTtudeckme ocHOBbI | KpaTkas xapaktepucTvka nakeToB nporpamm Aangd | «MatemaTtuyecko
W TEXHONOrNg npoBeAeHNs KOMNbIOTEPHOro 3sKkcrnepumMeHTa. Mopgenu e




KOMMbIOTEPHOrO YHKUMOHANBHOIO HamofHEHUSI COBPEMEHHbIX MakeToB | MOAennpoBaHue
3KcrnepmMMeHTa nporpaMmm. [1pOTOKON KOMMLIOTEPHOrO 3KCNEPUMEHTA. | W KOMMbIOTEPHbIN
CoBpeMeHHble TeHaeHumm MaTemMaTU4eckoro 3KCMEPUMEHT»
MOAENMPOBaHNS U KOMMNBbIOTEPHOTO 3KCNEPUMEHTA.
2. MpakTnyeckue 3agaHus

2.1 | Teopusa [NocTpoeHne maTemaTnyeckmx mogenen ans
MaTemMaTn4eckoro COpOBLUMOHHBIX MPOoLECCOoB. ViccnegoBaHne NOCTPOEHHbIX
MOAEenMpoBaHus ¢ MaTemaTU4eckmx Moaenewn
Y4€TOM PU3MKO-

XUMUYECKUX
B3aMMOJENCTBUM

2.2 | OuckpeTtmnsauns lNocTpoeHne  auckpeTHbIX  Mogenen. Paspabotka
MaTemMaTU4eCcKux BblYUCIIUTESbHBIX anropuTMOB
Moaenem ¢ NOMOLLbIO
MKO

2.3 | TeopeTuyeckne ocHOBbI | DOpMynUpoBKa NporpaMmHbiIX, dYHKUMOHANbLHbIX
W TEXHONOTNs cneundukaumn. Onpegenenve n paspabotka CTPYKTyp
KOMMbIOTEPHOro AaHHbix. CosgaHve  alnoB  UCXOOHBIX  AaHHbIX.
aKkcnepmMMeHTa MpoekTnpoBaHune n cosgaHue mMopynemn

PYHKLMOHANbHOro Ha3HayeHwus. TecTnpoBaHue
pa3paboTaHHbix Mogynen. dopmMupoBaHMe NpOTOKona
KOMMbIOTEPHOrO 3KCMNepMEHTA. Buayanusauus
pes3ynbTaTtoB KOMMbIOTEPHOrO 3KCNEpMMEHTa.
3.JllabopaTopHble 3aHATUS
3.1 [Teopust maTemaTmyeckoro [[loctaHoBKa 3ag4ay MOgEenMpoBaHUs NpoLLeccoB nepeHoca [kMatemaTtunyeckoe
MOLENMPOBaHNSA C Y4ETOM C YYETOM DUINKO-XUMUYECKNX B3aUMOOENCTBUMN. MoaenvpoBaHue 1
PU3NKO-XUMUYECKNX MocTpoeHne ypaBHeHMI GanaHca 1 onpeaensioLmnx KOMMbIOTEPHbIN
B3aMMOENCTBUIN YpaBHEHUN. 3anncb yCroBUin 0AHO3HAYHOCTW. AKCNEePUMEHT»
MprBeoeHne matemaTnyeckon 3agayun k 6eapasmepHomMy
BMAY.
3.2  |[dnckpeTtusauns [MpumeHeHne meToaa KOHTPOMbHbBIX 06GBEMOB K «Martemartnyeckoe
MaTeMaTU4eCKUx MoaenennocTpoOeHHbIM N Npeobpa3oBaHHBIM MaTeMaTUYECKUM MoAenvpoBaHue 1
c nomouso MKO MOAENAM. KOMMbIOTEPHbIN
QKCNEPUMEHT»

3.3 | Teopetuyeckmne ocHoBbl | MNogrotoBka BxogHbIX AaHHbIX and MO. Co3gaHue «MaTemartunyecko
N TEXHONOTUS mMoaynen yHKLMOHANBHOro HaNOMHEHMUS, UX e
KOMMbIOTEPHOro TecTupoBaHue u Bepudukauus. NposegeHne MoZenvpoBaHue
3KCNepMMeHTa KOMMbIOTEPHOrO 3KkcnepmMmeHTa. Busyanmsauus N KOMMbIOTEPHBIN

pe3ynbTaToB KOMMBIOTEPHOrO 3KCNEPUMEHTA U 3KCNEPUMEHT»
dopmMynnpoBska BbIBOJOB.

13.3 Pasgenbl gucumMnnuHbl U BUAbI 3aHATUN

Ne JNlekuun | Mpaktnye | Nabopatop | CamoctosTens | Becer

HavnmeHoBaHWe pa3gena AncunnimHbl

n/n ckme Hble Has paboTa o

1. OcCHOBbI TEOPUN MOAENMPOBaHNS 4 6 10
PUINKO-XMMUYECKNX NPOLLECCOB U
CUCTEM

2. Teopus MaTtemMaTuyeckoro | 6 9 5 19 39
MOOENVPOBaHNA C  YY4ETOM  (PU3UKO-

XUMWNYECKMX B3aMMOAENCTBUIN

3. OwvckpeTtnsaunsa mMartemaTunyeckux | 2 10 12
mopaenen ¢ nomoubio MKO

4. TeopeTuyeckne OCHOBbI M TexHonorus | 4 7 11 25 47
KOMMbIOTEPHOro 3KCNEepMMeHTa
Utoro 16 16 16 60 108

14. MeToaunyeckme ykasaHus ans oby4aroLmxcs No 0OCBOEHUIO AUCLIUNIIUHDbI
CtyoeHTam, uayyawwmm AUCUUMNINHY, PEKOMEHOYeTCA NpoBeAEeHnEe CaMOCTOATENbHON

paboThl

C KOHCNeKTaMu neKkuun,

npe3eHTaunoHHbIM MaTepmnarnomMm, MeToan4eCKUMHn




yKkasaHuamu, nutepaTtypon. [lpy umcnonb3oBaHWM OUCTAHUMOHHBbIX 0OpasoBaTeNbHbIX
TEXHOMNOTNA U 3NEKTPOHHOrO oby4eHMs BbINOMHATL BCE YyKa3aHwsi npenogasaTtenen no
paboTe Ha LMS-nnatgopme, cBoeBpeMEHHO NOAKMYaTLCS K online-3aHaTnaMm, cobnogatb
pekoMeHOauun No opraHM3aunm camocTosaTeNbHON paboThl.

15. 1N
HeoO

epeyvyeHb OCHOBHOM U AONOJSIHUTENIbHOU NinuTepaTtypbl, peCcypcoB MHTEPHET,
XoAuUMbIX And OCBOeHUA AgUCUUNIINHbI

a) OCHOBHasi nuTeparTypa:

Ne McTouHunk
n/n
Temam, P. MatemaTnyeckoe MogenupoBaHMe B MEXaHUKe CNITOLWHbIX cpef : ydebHoe nocobue / P.
1 Temam, A. MupaHBuib ; nepeBop ¢ aHrnuinckoro U. O. ApyliaHsiHa. — 4-e nsg. — Mockea :
JTabopaTopus 3HaHun, 2021. — 323 c. — ISBN 978-5-93208-542-4. — TeKCT : 3NEKTPOHHbIN //
JlaHb : anekTpoHHO-6nbnuoteyHasa cuctema. — URL.: https://e.lanbook.com/book/166739
lopnauy, B. A. MatemaTtunyeckoe mogenupoBaHue. NocTpoeHne moaener u YncreHHas
> peanusauus : yuebHoe nocobue ansa Bysos / b. A. lopnauy, B. I'. WWaxos. — 3-e u3g., ctep. —
CaHkT-leTepbypr : NlaHb, 2021. — 292 c¢. — ISBN 978-5-8114-8415-7. — TeKCT : 3NEKTPOHHbIN //
JlaHb : anekTpoHHO-6nbnunoTteyHas cuctema. — URL: https://e.lanbook.com/book/176673
BepectoBa, C. A. Matematnyeckoe mogenvpoBaHue B uHxeHepuu : y4ebHuk / C. A. bepectosa, H.
3 E. Muctopa, E. A. MuTiowoB. — EkaTtepuHOypr : Yp®Y, 2018. — 244 c. — ISBN 978-5-7996-2499-
6. — TeKcCT : aNeKkTPOHHbIN // JlaHb : anekTpoHHO-6MbnmoTeyHas cuctema. — URL:
https://e.lanbook.com/book/170101
4 Kopxos E.H. MatemaTtuyeckoe mogenvpoBaHue: yiebHoe nocobue/ E.H. Kopxos, — BopoHex :
Uy Bry, 2012. - 76 ¢ URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m12-222.pdf.
6) gononHUTENbLHAA NUTepartypa:
Ne
NcTouHmnK
n/n
KawTtaesa, C. B. MatemaTtunyeckoe mogenupoBaHue : ydebHoe nocobue / C. B. KawrtaeBa. —
1 Mepmb : TMFATY, 2020. — 112 ¢. — ISBN 978-5-94279-487-3. — TeKCT : 9aneKTPOHHbIN // JlaHb :
3NEKTPOHHO-6MbNMoTevHas cuctema. — URL: https://e.lanbook.com/book/156708.
BeegeHve B matemaTnyeckoe mogenuposaHue : ydebHoe nocobue / B. H. AwmnxmuH, M. B. T'ntman,
5 W. 3. Kennep [u ap.] ; nog pepakumen IN. B. Tpycosa. — Mocksa : Jloroc, 2020. — 440 c. — ISBN
978-5-98704-637-1. — TeKCT : aNeKTPOHHLIN // JlaHb : 3NeKkTpoHHO-6MGMoTeYHas cucrema. —
URL: https://e.lanbook.com/book/162966
Jlnxaues, A. B. MeTogbl MaTteMaTU4eCKOro MogennpoBaH1s MPOLECCOB M CUCTEM : y4ebHoe
3 nocobue / A. B. Jlnxaues. — HoBocubupck : HI'TY, 2015. — 96 ¢c. — ISBN 978-5-7782-2655-5. —
TekcT : aneKTpoHHbIN // IlaHb : aneKkTpoHHO-6nbnmoTeyHas cuctema. — URL:
https://e.lanbook.com/book/118308
B) UH(popMaLIMOHHbIE 3NTIEKTPOHHO-06pa3oBaTesfibHbIe pecypcehbl:
Ne
NcTouHMK
n/n
1 OnNeKTPOHHO-OMGNMoTeYHasn cuctema «KOHCynbTaHT cTygeHTax. - Pexum goctyna:
" | https://www.studentlibrary.ru/
5 OneKTPOHHO-6MGNMoTeyHas cuctema «JlaHby (QOCTYN ocyLlecTBNsSeTcs No
" | agpecy: https://e.lanbook.com/
3 OneKTPOHHbIN KaTanor Hay4dHon 6ubnunoTtekm BopoHexcKkoro rocyaapCTBeHHOIO yHMBeEpcUTeTa. —
" | Pexxum pgoctyna: http//:www.lib.vsu.ru.
4 OHnarH-Kypc, pasmeLleHHbIn Ha LMS-nnatdopme edu.vsu.ru: «MaTtemaTtnyeckoe mogenvpoBaHme

N BbIYUCNUTENbHbIN 9QKCNEPUMEHT»



http://www.lib.vsu.ru/elib/texts/method/vsu/m12-222.pdf
https://www.studentlibrary.ru/
https://e.lanbook.com/

16. NepeyeHb y4eOHO-MeTOANYECKOrO o6ecneyeHust Ans CamocTosATeNIbHOMN paboTbl

y4yebHo-Mmemooduyeckue pekomeHOayuu, rnocobusi, 3ada4yHuKu, Memooudyeckue yKkasaHusi rno
8bIMOSTHEHUIO MPakmMuU4YecKux (KOHMpPOJIbHbIX), Kypcoebix pabom u dp.)

CamocTosaTenbHas paboTa obyyaroLeroca 4omKHa BKoYaTh NOArOTOBKY K TabopaTopHbIM
3aHATMAM, KOHTPONbHON paboTe U NOArOTOBKY K MPOMEXYTOYHOM aTTecTaumm.

Ona obGecnevyeHnss camocToAaTeNbHOM paboTbl CTYOAEHTOB B 3MEKTPOHHOM  Kypce
ANCUMNIMHBbI  Ha obpasoBaTenbHOM nopTane «3NeKTPOHHbIM  yHuBepcuTeT BlY»
chopMmpoBaH y4ebHO-METOAMYECKMI KOMMMEKC, KOTOPbIN BKIOYaeT B cebda: nporpammy
Kypca, y4ebHble nocobusi n cnpaBoyHble Martepuanbl, MeToAMYeCcKMe yKasaHusi Mo
BbINOSTHEHUIO 3adaHui. CTyaeHTbl NonyyatT AOCTYN K AaHHbIM Matepuanam Ha NepBoM
3aHATUN NO ANCLMNIIMHE.

Mpu peanusauny QUCUMNNNHBI UCMONb3YOTCA cneaylolme obpasoBaTerbHble TEXHOMOMMN:
nornyeckoe NOCTPOEHNE AUCLUMNIMHBI, 0603HaYeHNe TeOopeTUYECKOro U MPaKTUYeCKOro
KOMMOHEHTOB B y4eGHOM MaTepwuarne.

17. O6pa3oBaTesfibHble TEXHONOrMU, MUCNOfib3yeMble Npu peanusauum y4ebHOWM
AUCLUMNNUHBLI, BKMOYas AUCTaHLUMOHHbIe obOpa3oBaTenibHble TexHonoruu (OOT),
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4YeHue):

- TEXHONOIrMM CUHXPOHHOIO N aCUHXPOHHOTO B3aUMOAENCTBMA CTYAEHTOB M NpenogasaTtens
nocpeacTBoM cnyx6 (CepBMCOB) MO NEPECHISIKE M MONYYEHUIO 3MEKTPOHHbBIX COOBLLEHUI, B
TOM yucre, no cetn MIHTepHeT a Takke apyrme IHTepHeT-pecypceol, NnpuBedeHHbIe B N.158.;

- cepBuc 3ﬂeKTp0HHOI7I no4Tbl A4 OI'IepaTI/IBHOIZ CBA3U npenogaBartend n CTyaeHTOB.

OucumnnuHa peanusyeTcs C NPUMEHEHUEM 3MEKTPOHHOMo OBy4vyeHus U OUCTaHUMOHHbIX
obpasoBaTefnbHbIX  TEXHONMOMMW, Ons  OpraHu3auum  CamMoCTOSTENbHOW  paboThl
oOy4aroLmMxca NCNonb3yeTcs OHMNAaMH-KYpC, pasMeLLEHHbIN Ha nnatgopme ONEeKTPOHHOro
yHuBepcuteta BI'Y (LMS moodle), a Takke gpyrme MHTepHeT-pecypcbl, NpuBeAEHHbIe
B N.15B.

18. MaTepmanbHO-TeEXHUYECKOE obecneyvyeHme AUCLUNIINHDI:

YyebHas aygutopua onst npoBeAeHus nekumin: cneunanmampoBaHHas mebenb, KOMnboTep
(HOyTOYK), MynbTUMeaUnHoe obopynoBaHue (npoekTop, 3KpaH, cpencrsa
3BYKOBOCMNPOU3BEAEHNS).

YyebHaa ayautopus Ons npoBefeHust MPakTUYEeCKUX 3aHATUA 1M nabopaTopHbIX paboT:
crneuvanmsMpoBaHHaa Mebenb, nepcoHanbHble KOMMbIOTEPbl ANS  WMHOMBUAYaNbHOM
paboTbl.

OC Windows 8 (10), MO Adobe Reader, nakeT ctaHAapTHbIX OPUCHBIX NPUNOXKEHUIN AN
paboTbl ¢ gokymeHTamu, Tabnuuamm (MS Office, MonOduc, LibreOffice), MO Pascal ABC
NET, MO Free Pascal

19. OueHou4Hble cpeacTBa ANA NPOBeAeHUA TeKyLLen U NPOMEXYTOYHOMN aTTecTauumn

MopsOoK OLEHKM OCBOeHMsi obydarowmmucs yydebHoro martepuana onpegensieTcs
coAepXXaHNeM crieQyroLmnx pasaenos AUCLMNIUHDIL




HaunmeHoBaHve UHamnkaTop(bl)
rr|\;|%| pasgena ancuunnuHebl Konal;((e;)eH DOCTUXKEHUSA OueHouHble cpeacTBa
(Moavns) H KOMMeTeHunn
OcHoBbI TEOPUMK [MpakTUKOOPUEHTUPOBAHHbIE
1 MoAenupoBaHus 8HE§ 82&;1 3afaHus/gomallHve 3agaHus
* | PUBNKO-XMMUYECKIMX : b
npoL,eccoB N CUCTEM OrnK-2.2
Teopus
MaTemMaTu4eckoro JlabopaTopHble 3agaHusa/gomallHme
b OrK-2 OMK-2.1 batop AaHAA A
OennpoBaHus c 3afaHus/nNpakTuyeckme 3agaHus
2. y4ETOM u3MKo- Ol1K-5 Ol1K-5.3
XUMUYECKNX
B3aUMOAENCTBUN
Iunckpetnsaums JlabopaTopHble 3agaHusa/gomallHme
MaTeMaTU4YecKnx OrK-2 OfK-2.2 3agaHus
3. Mogenem C MOMOLLbHO OMK-3 OMnK-3.1
MKO
TeopeTnyeckne OCHOBBbI
" Textonorms | OMK-5 OrK-5.3 Pedepar
4. KOMMbIOTEPHOIO OTIK-3 OMnK-3.1
aKcnepuMMeHTa
lMpomexyTouyHasi aTTecTauus MepeusHs BONPOCoB
dpopma KOHTPOIS - 3K3aMeH

20 TunoBble OUEHOYHbLIE CpeAcTBa U MeToAMYECKUe MaTepuanbl, onpeaenstowme
npoueaypbl OLeHNBaAHUA

20.1 TeKywWMN KOHTPOSb yCNeBaeMoCcTu
KoHTponb ycneBaemocTu no AUCLMMIMHE OCYLLECTBNAETCSA C NOMOLLBIO CrieayoLwmxX
OLEeHOYHbIX cpeacTB: [MpakTMKOOPUEHTUPOBAHHbIE 3a4aHNsa/AoMallHe 3a4aHus,

JTabopaTopHble 3agaHnsa/goMaluHne 3agaHusa/npakTudeckue 3aganund, Pedepat

MpaKkTUKOOPUEHTUPOBAHHLIE 3a4aHus/aoMalLHNe 3aaaHus

(HaMMeHOBaHI/Ie OUEeHOYHOro cpeacTBa TeKyLlero KOHTpons yCI'IeBaeMOCTI/I)

MepeyeHb 3agaHnn M3 3agavyHMKOB M nocobun na n.16

OnucaHve TexHomnorum npoBedeHuns: PelueHne npakTUKOOPUEHTUPOBAHHbBIX 3adaHui
npoucxogut B TeveHne 1 4vaca 30 MUHYT B ydebHOW ayouTopuun, ONs BbIMNOSHEHMWS
AOMaLUHMX 3a4aHni npegycmoTpeHbl Yackl n3 CPC. NMpoBepka npaBuibHOCTY BbIMOMHEHWS
NpPoOBOAUTCA NyTEM NPOBEPKM BbINOSTHEHHbIX YNPaXXHEHNIA.

PedepaTt

(HaMMeHOBaHI/Ie OUEHOYHOro cpeacTBa TeKyLlero KOHTpons yCI'IeBaeMOCTI/I)

Tembl pecbepatoB (NPUMEPHbIE)

1. OxnaxgeHue wapoobpasHOro TBEPAOro Tena NoKOSILLENCS XKUAKOW unn
razoobpasHon OKpyXKatoLLen cpeaon. XapakTepHbin pasmep obbema OKpyxatoLen cpeabl
3HauYnTEemNbHO NPEBOCXOANT pa3mMepbl TBEPAOro Tena. ['paHuyHble ycrosus Tuna dupuxne
(6basoBasi Mogenb).

2. OxnaxpgeHue wapoobpasHoro TBEPAOro Tena NoKOSALWENCS XUOKON Unm
razoobpasHOn OKpyKatoLLen cpeaon. XapakTepHbin pasmep obbemMa OKpyatoLen cpeabl
3Ha4YunTEemNbHO NPEBOCXOANT pa3Mepbl TBEpPAOro Tena. ['paHuMyHbIe ycnosusa Tuna Henmaxa.



3. OxnaxpgeHue wapoobpasHoro TBepaoro Tena XuUakon unm rasaoobpasHom
OKpYy)XatoLlen cpenon. XapakTepHbli pasmep obbema okpyxatoLlen cpegbl 3Ha4nTESNbHO
npeBoCXoauT pa3mMepbl TBEpAOro Tena. (paHn4YHble YCNoBUS KOHBEKTMBHOIO Tuna (Tuna
PobuHa).

4. OxnaxpgeHue wapoobpasHoro TBepaoro Tena Xuakon unm rasoobpasHom
oKpyXXatoLlen cpeaon. XapaktepHbli pasmep obbema oKpyxatrLen cpenbl 3Ha4YnUTeNbHO
NnpeBoCXoauT pa3mMepbl TBEPAOro Tena. [paHuYHble YCNOBUS CONPSXXEHHOro Tuna.

5. OxnaxpgeHue wapoobpasHoro TBepaoro Tena Xuakon unm rasaoobpasHom
OKpYy)XatoLlen cpegomn ¢ y4eToM TennoBoro [1-cnod HepHcTa BOKpyr TBepAOro Tena.
XapakTepHbli pasmep obbema OKpyXatoLLen cpebl 3Ha4YUTENbHO NPEBOCXOANT pasmepbl
TBepaoro Tena. 'paHnyHbIe yCrnoBus Ha NOBEPXHOCTW pasaena TBepaoe Teno /
oKpy>atoLasa cpefa ConpsKeHHOoro Tuna.

6. OxnaxgeHue wapoobpasHoro TBEPAOro Tena Xnakon nnu nokosLwencsa
razoobpasHon OKpy>KatoLLen cpeaon. XapakTtepHbli pa3mep obbema okpyxatoLen cpeapl
OHOro nopsaka ¢ pa3smepom TBEPAOro Tena, a ero BHeLHSS rpaHuua Tension3onnupoBaHa.
Ha noBepxHOCTM pa3gena Teepaoe Teso / okpyxarwllasa cpefa CTaBATCA rpaHuYHble
YCIOBWUA CONPSXXEHHOro TMna.

7. OxnaxgeHue wapoobpasHoro TBepaoro Tena, BHyTPM KOTOPOro pacnosioXeHbl
BHYTPEHHME CTOKWN Tenna, NOKOSLWENCH XNUOKON U ra3000pa3HOn OKpYKatoLLen cpeaon.
XapaktepHbI pa3amep obbema okpyxatoLlen cpeabl 3Ha4NTENbHO NPEBOCXOAMT pa3mepbl
TBEepaoro tena. 'paHnyHble ycnosus Tuna Qupuxne.

8. OxnaxgeHue wapoobpasHoro TBepAOro Tena, BHyTPU KOTOPOro pacnosioXeHbl
BHYTPEHHME CTOKWN Tenna, NOKOSLWENCH XUOKOW U ra3000pasHOm OKpYKatoLLen cpeaon.
XapaktepHbI pa3amep obbema okpyKawLlen cpeabl 3Ha4NTENbHO NPEBOCXOAMT pa3mepsbl
TBepaoro tena. 'paHnyHble ycnosus Tmna HennmaHa.

9. OxnaxgeHue wapoobpasHoro TBepOoro Tena, BHyTPU KOTOPOro pacrnosioXeHbl
BHYTPEHHME CTOKWN Tenna, Xnakon nnm razaoobpasHom OKpyXKatoLen cpeaon. XapakTepHbIn
pa3smep obbema oKpyxarLlen cpefbl 3Ha4YUTENbHO NPEBOCXOAUT pa3mMepbl TBEPAOro
Tena. 'paHn4Hble ycnosua Tnuna PobuHa.

10. OxnaxgeHue wapoobpasHoro TBepOoro Tena, BHyTPU KOTOPOro pacrnosioXeHbl
BHYTPEHHME CTOKWN Tenna, NOKOSLWENCH XNUOKOW U ra3000pasHon OKpYXKatoLLen cpeaon.
XapaktepHbI pa3amep obbema okpyxatLlen cpeabl 3Ha4UNTENbHO NPEBOCXOAMT pa3mepsbl
TBepOoro Tena. 'paHnyHbIe YCrOBUSA CONPS)KEHHOMO TUNa.

11. OxnaxgeHue wapoobpasHoro TBEPAOro Tena Xnakon nnu razaoodpasHomn
OKpy>KaloLLen cpeon ¢ y4eToM TenoBoro [1-crnosi HepHcTa BOKpyr TBepaoro Tena.
XapaktepHbi pa3amep ob6bema okpyxawLlen cpeabl 3Ha4UNTENbHO NPEBOCXOAMT pa3mepsbl
TBepOoro Tena. BHyTpu TBepaoro tena numerTca pacnpeneneHHble CTOKU Tenna.
"paHMYHbIE YCNOBUA Ha NOBEPXHOCTM pa3aena TBepaoe Teno / okpyxatowasa cpeaa
COMPSKEHHOro TUMa.

12. OxnaxpgeHue wapoobpasHoro TBepAoro Tena XXUaKon nnm nokosiLencs
razoobpasHOn OKpyKatoLLen cpeaon. XapakTepHbin pasmep ob6bema oKkpyKatoLlen cpeapl
OLHOro nopsaka ¢ pa3smepom TBEPAOro Tena, a ero BHELHSS rpaHuua Tenion3onnpoBaHa.
BHyTpu TBEpAOro Tena uMmelTca pacnpenerieHHble CTOKM Tenna, a Ha ero NOBEePXHOCTH
pasfgerna c oKpyaroLen cpeaon 3a4atTcs rpaHnYHbIe YCNOBUS CONPSXKEHHOro TMna.

13. OxnaxgeHue wapoobpasHoro TBepaoro Tena, BHyTPY KOTOPOro pacrnosioXeHbI
BHYTPEHHME CTOKM Tenna, NOKOSLLENCS XXUAKOM Uy ra3o006pa3Hon OKpyXatoLLen cpeaon.
XapakTepHbli paamep ob6bema OKpyxatoLen cpeabl 3HaYNTENbHO NPEBOCXOANT pas3Mepbl
TBepgoro tena. ['paHnyHble ycnosus tuna dupuxne.

14. OxnaxpgeHue wapoobpasHoro TBepaoro Tena, BHyTPM KOTOPOro pacrnosioXeHbl
BHYTPEHHME CTOKM Tensa, NOKOSLLENCS XXUAKOM Uy ra3oo0bpa3Hon OKpyKatoLLen cpeaon.



XapaktepHbI pa3amep obbema okpyxatoLlen cpebl 3Ha4nTENbHO NPEBOCXOAMUT pasmepbl
TBepaoro tena. ['paHnMyHble ycnosus Tuna HermaHa.

15. OxnaxpgeHue wapoobpasHoro TBepaoro Tena, BHyTPM KOTOPOro pacrnosioXeHbl
BHYTPEHHME CTOKM TENNa, XXMAKOM Unn ra3oobpasHon OKpyKatoLlen cpeqomn. XapakTepHbIn
pa3mep obbema OKpyXKarLlen cpefbl 3Ha4YUTENbHO NPEBOCXOAMUT pa3mMepbl TBEPAOro
Tena. 'paHn4YHble ycnosusa Tuna PobuHa.

16. OxnaxpgeHue wapoobpasHoro TBepaoro Tena, BHyTPYU KOTOPOro pacrnosioXeHbI
BHYTPEHHME CTOKM Tenna, NOKOSLLENCS XXUAKOM Uy ra3oobpa3Hon OKpyKatoLLen cpeaon.
XapakTepHbli paamep o6bema OKpyatoLen cpeabl 3HaYNTENbHO NPEBOCXOANT pas3Mepbl
TBEPAOro Tena. [[paHnyHbIe YCIOBUS CONPSAXXEHHOrO TMNa.

17. OxnaxpgeHue wapoobpasHoro TBepaoro Tena Xuakon unm rasoobpasHom
OKpYy)KatoLlen cpegomn ¢ y4eToM TennoBoro [1-cnoa HepHcTa BOKpyr TBEpAOro Tena.
XapaktepHbI pa3amep obbema okpyxatLlen cpebl 3Ha4nTeNTIbHO NPEBOCXOAUT pasmepsbl
TBEPAOro Tena. BHyTpu TBepAoOro Tena MMeKTCs pacnpenernieHHble CTOKM Tenna.
'paHn4YHbIE YCOBUSA Ha MOBEPXHOCTU pasgena TBepaoe Teno / okpyxatowas cpena
COMpPSKEHHOro Tuna.

18. OxnaxgeHue wapoobpasHoro TBEPAOro Tena Xnakon nnu nokosiLwencsa
razoobpasHon OKpy>KatoLLen cpeaon. XapakrepHbli pasamep obbema okpyxatoLen cpeapbl
OHOro nopsaka ¢ pa3smepom TBEPAOro Tena, a ero BHeLHSS rpaHuua Tension3onnupoBaHa.
BHyTpu TBEpAOro Tena umetlTca pacnpenesieHHble CTOKM Tenna, a Ha ero NoBepPXHOCTU
pasfgerna c OKpyxatoLlen cpeaon 3a4atoTcsa rpaHNYHble YCNOBUS CONPSXKEHHOro TUna

Pedepat npeacraBnseTcsa B pacne4aTtaHHOM Buae.

OueHka Kputepum oLeHoK
OTnnyHo [MpaBunbHOE peLueHne 3agaqun.
XopoLuo MpaBunbHOE pelueHne 3a4a4n, HO eCTb HEKOTOPbIE OLUNGKM.
Y [00oBNETBOPUTENBHO HenpaBunbHoe pelleHne 3agayun, HO BEPHO BbibpaH MeTod peLleHus.
HeygosnetBoputensHo | HenpaBunbHOE pelleHne 3agayu, Nnpyyem HeBepPHO BblIOpaH METO PELUEHHUS.

20.2 NMpomexyToyHaa aTrectauums

MpomexxyToyHas aTTecTaums No AMCUMMNITMHE OCYLLECTBAETCS C MOMOLLbIO CneayroLmnx
OLIEHOYHbIX CPEeaCTB:

CobecenoBaHue no ak3amMeHaLuMOoHHbIM bunetam

(HaMmeHoBaHMe OLEeHOYHOro CPeacTBa NPOMEXYTOYHON aTTecTauum)

Bonpocsbl k 3k3ameHy:

1. MpeameT nccnegoBaHnsa B (prnsmko-xummyeckon mexaHuke (OXM).

2. KpaTkun nctopnyeckumn odepk pasBuTua MexaHuKn ¢ y4HETOM PU3UKO-XUMUYECKUNX
B3aMMOOENCTBUN.

3. OcHoBHble NOHATMSA 1 onpegerneHns ®X npoueccoB U CUCTEM.

4. OCHOBHbIe 3aKOHbl €CTECTBO3HAHWSA U ypaBHEHUS GanaHcos.

5. Peonornyeckne n onpegenstowmne ypaBHeHUs. 3akoHbl Puka n dypbe.

6. MpyvHUKMN NoCcTpoeHna onpenensoLWnX YypaBHEHNA C NMOMOLLLIO HEpaBHOBECHOM
TepMOLMHAMUKMN.

7. MepekpecTHble addeKkTbl, COOTHOWeHMa OH3arepa.

8. O nocTaHOBKe rpaHNYHbIX YCIOBUN C Y4ETOM (PU3NKO-XUMUYECKNX
B3aMMOOENCTBUN.

Q. da3oBble nepexoabl 1 0COBEHHOCTb NOCTAHOBKM 3a4a4 UccnenoBaHus



10. Knaccuyeckas noctaHoBka 3agayuun CtedaHa o npoMep3aHum rpyHTa.

11. BeiBog ycrnosusa CtedpaHa ansa cnydasa 1ensioomusmyecknx n gonsmko-XMMmnyeckux
npoLeccos.

12. Buabl xumMmnyecknx B3anMoaencTBmn: FOMOreHHbIE U reTEPOreHHbIe XMMUYeCcKne
peakumm

13. lMocTaHoBKa 3agay MCCrefoBaHUSA C Y4ETOM XMMUYECKUX peaKkLmn.

14, Buapbl n TNkl NnpoueccoB NOrnoLEeHNs BELECTB C Y4eTOM PU3NKO-XUMUNYECKNX
B3aMMOOENCTBUN.

15.  Bwuabl npoueccoB copbunn: abcopbums, agcopbums, xemocopbums, gecopbuus,
anekTpocopbums n ap.

16. CopOumMOHHbIE N MEMDBPaHHbIE NPOLECCHI U UX MOAENUPOBAHME.

17. Mpoueccobl pegokc-copbumm 1 nx MmaTteMmaTMyeckoe MoaennpoBaHue.

18. HaHOKOMNO3uTbl MeTansm — MOHOOBMEHHUK KaK BbICOKO TEXHOSTOMMYHbIN COPOEHT.
19. [MOHATME CKOPOCTU XMMWYECKOW peakLmm U NOCTPOEHME ANt HUX MaTeMaTUYeCcKnx
Mogenen.

20. MpuHumMn He3aBncumocTn B ®X cuctemax.

21. CTexmomeTpuryeckoe ypaBHEHME.

22. 3aKoH OenCTBYOLWNX Macc.

23. YpaBHeHve AppeHuyca.

24. XMun4yeckmn noteHuman.

25. lMocTaHoBKa 3agadn KMHETUKN copbumn.

26. O6was noctaHOBKa 3agayv AMHaAMUKK copoumn.

217. Mopgenb npouecca copbunmn ons 3aMKHYTbIX CUCTEM BOAOMNOArOTOBKN.

28. PepokcuTtbl 1 npouecc peaokc-copbunm HAaHOKOMMNO3UTamMu MeTann —
NOHOOOMEHHMUK.

29. OcHoBHble hakTopsbl, onpegenstowme PyHKLMOHUPOBAHNA CUCTEM PEeaOKC-
copbuum

30. lMocTpoeHne nepapxmyeckon cxembl Moaernen npouecca pegokc-copoumnm

31. dopmynbl ons obpasoBaHna Moaenen nepBoro, BTOPOro U TpeTbero YpoBHEN
nepapxun.

32. MocTpoeHne 6a3o0BON MOAENM KUHETUKM MPOLIECCOB copOLMN.

33.  YcTaHoBNeHne 0CHOBHbIX 3aKOHOMEPHOCTEN COPOLMOHHLIX MPOLIECCOB HA OCHOBE
©a3oBon moaenu.

34. [MocTpoeHne maTeMaTUYECKNX MOAENEN NEPBOro YPOBHSA nepapxumn Ans npoueccos
KNHETUKMN.

35. lMocTpoeHne maTeMaTU4eCKnX Mogenen NepBoOro ypoBHS nepapxmm ans npoLeccos
ANHaAMUKMN.

36. [MocTpoeHne maTeMaTUYECKNMX MoLenen BTOPOro YPOBHS nepapxum ans npoLeccos
KMHETUKN

37. [MocTpoeHne maTeMaTU4ECKNUX MoLenen BTOPOro YPOBHS nepapxum ans npoLeccos
ANHAMUKMN.

38. KoHuenTyanbHast Mogenb peaktopa Ansi npouecca pegokc-copbunmn BoO BHELLHEM
3NEeKTPUYECKOM Mone.

39. O rpaHn4yHOM YCroBUM Ha NOBEPXHOCTU copbeHTa B CryyYae ero KaTogHon
nonsapusaumn.



40.  MopaenupoBaHue 3aMKHYTbIX CUCTEM BOL4ONOATOTOBKM B YCTPOMCTBOM Ha OCHOBE
npovecca pegokc-copbumm.

41.  TNpyMeHEeHne NHTErpo-UHTEPNONALMOHHOIO METOAA PELUEHUS 3a4ay KUHETUKM U
AVHaMUKN NpoLeccoB peaoKc-copouum

42. MpumeHeHne TexHonormm nporpammmnpoBaHus OLYMPUS ansa paspaboTtku
nporpamMHoro obecneveHuns NpoLEeccoB peaoKc-copbumn.

43.  TNpoBegeHne KOMMNbIOTEPHOrO IKCNEPUMEHTA 41151 MPOLLECCOB peaoKc-copoLumm.

44.  AHanus pesynbTaTOB KOMMbIOTEPHOIO 3KCNEpPUMEHTA NPOLECCOB peaoKec-copbumnn:
BpeMS HaCTyMNsIeHNs paBHOBECHOIO COCTOSIHUA Ha OTAENbHOM 3epHe copbeHTa, npodunm
KOHLEHTpaLMM aKTUBHOrO KOMMOHEHTa B XapaKTepHbIE MOMEHTbI BPEMEHW, U3MEHEHNE
KOHLIEHTpaLUMm akTMBHOrO KOMMOHEHTA B LIEHTPE U Ha NOBEPXHOCTUN 3epHa copbeHTa,
N3MEeHeHMe NOTHOCTN AN PY3MOHHOro NOTOKa Yepes NOBEPXHOCTbL COpOEHTa,
3aBUCMMOCTb CTEMEHM NOMHOTLI NpoLecca copoumm.

OnucaHune TexHonornn nposeaeHnsi. CpeacTBo KOHTPONS, OPraHM30BaHHOE Kak
cneunanbHas 6ecena npenogasaTens ¢ 0OyyalLMMCs Ha TeMbI, CBA3aHHbIE C N3y4YaeMoWn
AUCLUMNIVHON, N paccyMTaHHOE Ha BbISICHEHME 0ObeMa 3HaHWUM obyyatoLLerocs no
onpeaeneHHoMy pasaeny, Teme, npobneme u T.n.

Ok3ameH npoBogmnTcA Ha OCHoOBe KM, cocTtaBneHHbIX Ha OCHOBE BOMnpocos A4
NnoAaroToBKU K 3K3aMeHY.

OueHka Kputepun oueHok

YcnewHoe BbINONHEHUE nHanBnayanbHOro 3agaHud, Ha BCe BONpPOChHI buneTta
OaHbl NONHbIE U NpaBUJibHble OTBETI.

OTnnyHo

YcnewHoe BbINOSHEHWE nHamemayanbHOro 3agaHusa, Ha oguH un3 BOnpocoB

Xopouo M
GuneTa He AaH NpaBWUsbHbIN OTBET
YcneluHoe BbINOMHEHe MHAVBMAYanbHOro 3agaHus, Ha gea sonpoca buneta
YaoBneTBopuUTENLHO
AaHbl He NpaBuIibHbIE OTBETHI
He BbINONHEHO MHAMBMAYanNbHOE 3a4aHne U Ha BCe BOMpOChl buneTta AaHbl
HeypnoBneTsoputensHo

He npaBulibHble UK He NOJTHble OTBEThI

20.3 ®oHA OLEHOYHbIX cpeacTB CPOPMMPOBAHHOCTU KOMMNETEHLMW CTYAEHTOB,
pekomeHAyeMbIn ANA NpoBeAeHUsA ANarHoCTUYEeCKMX paboT:

1) 3aKpbiTble 3a4aHUA (TECTOBbIE, CPEAHUI YPOBEHb CIOXHOCTH):
3AOAHVE 1. CBONCTBO AMCKPETHOW MOAENWU, anropMTMa UIv BbIYUCIIMTENBHOIO MpoLecca, Npu Hanmyum
KOTOPOro BO3HUKaLLME BO3MYLLEHNSI FTACHYT CO BpeMeHeM 3TO

a) YcrtonumBOCTb

b) CxogumocTtb

c) AJekBaTHOCTb

d) KoppekTHOoCTb

SAOAHVE 2. BepHo nn yTBepxaeHue: «PasHOCTb Mexay pelleHWeM  UCXOOHOW  CUCTEMBbI
onddepeHumanbHbIX ypaBHEHUI N TOYHBIM peLLleHeM UCXOOHOM cUcTeMbl AnddepeHunanbHbIX YpaBHEHNIA
Ha3bIBalOT NOrPELUHOCTLI0 METOAA»

a) Oa

b) Hert



3AOAHWE 3. BepHo nu yTBepxxaeHue: «Ecnv metog ycTonume n ecnm Bce annpokCMMaunm, Cnosib3yemMble B
npouecce OUCKPEeTU3aL MM TOYHbI, pelleHne CTPEMUTCS K He3aBUCALLEMY OT pa3mepa CETKM peLLeHno»?

a) fAa

b) Hert

3AOAHWME 4. YucneHHble MeToAbl pacyeTa napamMeTpoB TEYEHUsT XKUOKOCTU U TennoobmeHa [atoT TONbKO
pewleHns

a) TouHble
b) MMpubnuxeHHble
c) EauHcTBEHHO BeEpHblE

SAOAHWE 5. Buibepute BepHble yTBEPXKAEHUS
a) TypOyneHTHble TEYEHMS ABMSAIOTCS CTaUNOHAPHBIMU
b) TypOyneHTHble nynbcauum ABNATCA TPEXMEPHbIMU
C) TypOyneHTHble Te4eHUs1 coaepKaT MHOXECTBO BUXPEen pasHOro pasmepa
d) TypOyneHTHOCTb YyMeHbLUAeT NnepemMellBaHme 1 06MeH NMMyNbCOM U SHEpren

SAOAHWE 6. BepHo nu yTBepxaeHue: «BbluncnurenbHasi MexaHuka XnakocTen MMeeT Aeno ¢ 3agadvamu,
OMNVCbIBaOLWMMN paBHOBECUE U [ABWXEHWE XXMAKOCTU M ra3oB, BKMOYAA Takme Xopowo paspaboTaHHble
obrnacTtu kak rngpoanHamMuky, aspoamHamuky, nsmky atmocdepsbl, PU3nKy ropeHus 1 B3pbiBa»

a) Hert

b) fa

SAOAHUE 7. PaccTtaBbTe aTanbl peweHns 3agadv B NpaBuUibHOM Mopsiake
a) CosgaHne/vMmnopT reoMeTpu4eckon Moaenm
b) TMMpouecc peleHns 3agaym, KOHTPOIb 3a CXOAMMOCTbLIO PELLEeHUs]
c) O6paboTka n aHanuns3 pesynbTaToB
d) TlpocTpaHCcTBEHHasi AUCKPETMU3aLMA pacHeTHOM obnacTu
e) Bbibop dumsmko-maTemaTmyeckon mMoAenu, ONUCaHWE pPacyYeTHOW CXeMbl, 3adaHue TPaHUYHbIX U
HavanbHbIX YCITOBUIA
OtBerT: adebc.

2) OTKpPbITble 3afaHus (TECTOBbIE, NOBbLILLEHHbIA YPOBEHL CIIOXHOCTH):

SAOAHUE 1. OxnaxgeHwe LwapoobpasHoro TBepOoro Tena MOKOALWENCs XUAOKOW unu razoobpasHown
OKpyXalLlen cpenon. XapakTepHbil pasmep ob0bema OKpyxarwlwen cpefbl 3HaAa4YUTENbHO NPEBOCXOAWT
pa3Mepbl TBepAoro Tena. 'paHnyHble ycrnosus Tuna OQupuxne (6a3oBas mogernb).

SAOAHUE 2. OxnaxgeHwe wapoobpas3Horo TBepOoro Tena MOKOSALWENCs XUAKOW unu razoobpasHown
oKpyXawLler cpedon. XapakTepHbld pa3Mep OObema OKpyxalllen cpedbl 3HavyMTenbHO MNpeBoCXoauT
pa3Mepbl TBEpAOro Tena. 'paHnyHble ycrioBusa Tuna HenmaHa.

SALOAHUE 3. OxnaxaeHue wapoobpa3Horo TBEpAOro Tena XUAKOW Unmn ra3aoobpasHon oKpyXaroLen cpegon.
XapakTepHbii pasamep obbema OKpyXatolleh cpefbl 3Ha4YUTENbHO MPEBOCXOAMT pa3mepbl TBEPAOro Tena.
'paHnYHbIE YCNOBUSI KOHBEKTUBHOIO Tuna (Tuna PobuHa).

SALOAHUE 4. OxnaxaeHue wapoobpa3Horo TBEpAOro Tena XXUAKOW U ra3aoobpasHon oKkpyXatoLen cpeaon.
XapakTepHbii pasmep obbema OKpyXkatollen cpefbl 3HAa4YUTENBHO NPEBOCXOAUT pa3mepbl TBEPAOro Tena.
'paHMYHbIE YCNOBUSI COMPS)KEHHOrO TUNa.

SAOAHUE 5. OxnaxaeHne LwapoobpasHoro TBEpAOro Tena Xuakon unu rasoobpasHoi oKpyKatoLLen cpeaom
c y4eToM Tennosoro d-crosi HepHcTa BOKpyr TBEpOOro Tena. XapakTepHbli pa3amep obbeMa oKpyatoLlen
cpenpbl 3Ha4YMUTENbHO NPEBOCXOAUT pasMepbl TBepAoro tena. [paHuyHble YCNoBUS Ha MOBEPXHOCTU pasaerna
TBEpAoe Teno / oKkpykatLLas cpeda COnpsiKeHHOro Tuna.

3agaHus pasgena 20.3 peKoMeHAYITCS K MCNONb30BaHUIO NPy NPOBEeAEHUN ONAarHOCTUYECKUX
paboT C Lenblo OLLEHKN OCTAaTOYHbIX 3HAHWUI NO pe3dynbTaTamMm OCBOEHUS] AaHHOW OUCLMMIINHDI.



