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1. Wncdp n HammeHOBaHUe HanpaBrieHUs NOAroTOBKM / cneunanbHOCTU:
01.04.03 MexaHuka 1 maTemaTnyeckoe MoaenmpoBaHue

2. Mpodunb noarotoBKK: [NprknagHas MexaHuka U KOMNbIOTEPHOE MoLeNnupoBaHue
3. KBanudumkauusa (cteneHb) BbINYyCKHUKA: MarncTp
4. ®dopma oby4eHus: O4yHasa

5. Kachenpa, oTBevarLan 3a peanmsaumo QUCLUNIIUHBI:
MexaHWK1 1 KOMMbIOTEPHOIO MOAENNPOBaHUS

6. CocTtaBuTENM NpOrpaMmmbil:

boHpapesa Mapus BnagumupoBHa, acnupaHT, akyneteT NMM, kadpenpa MuKM, Dobro-
sotskaya masha@mail.ru

Kosanes Anekcen BuktopoBud, 4OKTOp oms-maT. Hayk, npodeccop, dakynbteT MMM,
kadbegpa MnKM, kovalev@amm.vsu.ru

7. PexomeHpoBaHa: HMC dakynbteta NMM npoTtokon Ne8 ot 15.04.2022.

8. YuebGHbIM roa: 2022 - 2023 Cemectp(bi): 1
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9. leau ¥ 3a1a4M Y4eOHOM TMCHUTIMHBI:

Lens nzyyenus qucuuriuHbl: @opMUpOBaHUE 3HAHWIM, YMEHUM W HABBIKOB B 00JaCTH Ma-
TEMaTUYECKOr0 MOJIEIIMPOBAHUS PA3IUYHBIX CIIOKHBIX MEXaHHMUYECKUX, (PU3NYECKHUX, OMoiormye-
CKHX U JPYTHX CUCTEM.

3amaun y4eOHOW IUCLMIUIMHBL: OBJIAJIEHUE COBPEMEHHBIMH TEXHOJOTMSIMHU COCTaBJICHMUS,
pellIeHrs U aHajJu3a MaTeMaTHYeCKUX MOJIeJei; OBlaJicHHe HaBbIKAMH JIEKOMITO3UIUH, abcTparu-
POBaHUS MPH PEUICHUU MPAKTHUYECKUX 33124 B PAa3IMYHBIX 00JacTAX MPOoPEeCCHOHATBLHON JIesSTeNb-
HOCTH; HAyYUTh CTYJACHTOB MOIMYJISIPHO U AOCTYIIHO MPEICTABIATh PE3YJIbTaThl UCCIEAOBAHUM.

10. MecTo y4eOHO# qucHUIIMHbI B cTpykType OOII:

JlucuuminHa BXOIUT B 0O0SI3aTENBHYIO 4acTh MPO(ECCHOHAIBHOrO MHHKia. JlJis oCcBOCHHS
JUCIHUIUTMHBL HEOOXOUMbI 3HAHUS JUCUUIUIMH: AuddepeHnraibHble YpaBHEHHs, YpaBHEHUS Ma-
TCM&THHﬁCKOﬁ,@HBHKH,HHCHGHHBK:MGTORH,KOMHBKHBPHBW HayKH,MBX&HHK&CHHOHHHﬁiCpCﬂH.
OcBoeHME TUCHUIUTHHBI TO3BOJIUT B JAIbHEUIIEM U3y4aTh TUCHUIUIMHBI: MaTeMaTHYeCKUe MOJENN
B MCC, KOMIBIOTEPHBIC CUCTEMBI H TEXHOJIOTHH, a TAKXKE CHEIHAIBHBIC KypChI 1O MPO(UITIO 1Mo 1-

T'OTOBKH.

11. Komnerenunu odyyawierocs, popmupyemsolie B pe3yibTare 0CBOCHUSI JUCIHUILINHBI:

[TnanupyemMsble pe3yabpTaThl 00ydeHNS

Kon Ha3panue komrre- Kon(sr) Wupukatop(r)
TeHLUH
OIIK-2 Cmocoben pazpaba- | OIIK-2.1 | HakamummBaer u cucrema-
THIBATD M IpHMe- TH3HpYeT 3HaHHA B 0Oia-
HATh HOBBIE METO- CTH COBPEMCHHBIX METO-
OBl MareMaruye- JIOB MAaTeMaTHYecKOro H
CKOTO  MOJENIHUPO- ANTOPUTMUYECKOTO MOJIe-
BaHHs B Hay4yHO- JIMPOBAHMSI.
HCCJIEI0BATEIIbCKON
u OIIBITHO-
KOHCTPYKTOPCKOHI
JIeSTeIbHOCTH
OIIK-2.2 | Ananusupyer 3anauy, pas-
pabaTeiBaeT M NPHUMEHSET
HOBBIE HEOOXOIUMBIC Me-
TOABI MATEMaTHYECKOTO H
ANTOPUTMUYECKOTO MOjIe-
JHMPOBaHUA U ee pelie-
HHSL
OIIK-3 | Cnocoben pa3- | OIIK-3.1 | HakarmuBaet u cu-

pabaTbIBaTh HO-
BBI€ METO]IbI
AKCIIEpPUMEH-
TaJbHBIX HUCCTIe-
JIOBaHUU U TIPU-
MEHSATH COBpe-
MEHHOE JKCIIe-
pUMEHTAJIbHOE
o0opyoBaHue B
npodeccuo-
HaJILHOU Jes-
TETLHOCTH

CTeMaTU3UpPYyeT 3Ha-
HHSA B 00JIaCTH METO-
JIOB DKCTIEPUMEHTAIIb-
HOT'O UCCJICAOBAHUS U
COBPEMEHHOT0 JKCIIE-
PUMEHTAIBHOTO 000-
pyZIOBaHHS

3uams: GpyHIaAMEHTAIBHBIE TOHATHS
TEOPHUH MOJICTUPOBAHUS, OBITH 3HAKO-
MBIM C IPUHIUIAMH U COBPEMEHHBIMH
METOJAMH IIOCTPOECHUSI MaTeMaTHye-
CKHX MOJIENIEH. OCHOBHBIE 3TaIbl UC-
MOJIb30BAHUS KOMITBIOTEPHBIX CUCTEM
U COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHH IIPU MaTeMaTHYECKOM
MOJICIUPOBAHHUHU CJIOKHBIX CHCTEM,
COBPEMEHHBIM COCTOSHHEM U NepCIeK-
TUBaMH Pa3BUTHS AUCIUIITHHBI
YMeTh: y4acTBOBAaTh B KOJIIEKTHBHOM
pa3paboTKe HepapXUUeCKHX COBOKYII-
HOCTEHl MaTeMaTHYEeCKHX MOZENeH Iuis
MPOLECCOB U CHCTEM CO CHOXHBIMH
(U3UKO-XMMUYECKUMHA B3aUMOJIEN-
CTBHSIMU B pa3iIM4HBIX pasfelax ecTe-
CTBO3HAHUS M OTPACiAX TEXHUKHU. rpa-
MOTHO NPHUMEHATh KOMITBIOTEPHOE MO-
JeTupoBaHue B HHXEHEPHO-
TEXHHYECKUX pacyeTax W MPOTHO3UPO-
BaHHUHM MOBEJICHUS CIIOKHBIX CHCTEM.
Bnaners: HaBbIKAMH TOCTPOEHUS Ma-
TEMAaTHYECKUX MOJENEN Pa3IUYHOro
YPOBHS B pa3HOOOPa3HBIX MPEAMETHBIX
00JIacTsIX eCTECTBO3HAHMS U MH)KEHEp-
HO-KOHCTPYKTOPCKOW NPAKTUKU C HC-
MOJIb30BAHMEM  COBPEMEHHBIX  IIPO-
IrpaMMHBIX KOMIIJIEKCOB TIpU TIOHMCKE
ONTUMANIBHBIX PEXUMOB  (DYHKIIHOHU-
pOBaHUsA CITO’KHBIX HHXEHEPHO-
TEXHHYECKUX CHCTEM. HaBBIKAMH IIO-
CTPOCHHS MaTEeMaTHYECKHX MOJeIen
Pa3NUYHOTO YPOBHS B Pa3HOOOPa3HBIX
MIPEAMETHBIX 00JIaCTAX €CTECTBO3HA-
HUSL U HHXXEHEPHO-KOHCTPYKTOPCKOM
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OIIK-5

Crioco0eH HCIOJIb-
30BaTh B II€Jaroru-
YECKOW JIeATEIIbHO-
CTH 3HAHUA B 00Ja-
CTH MaTeMaTHKH H
MEXaHUKH, B TOM
YHCIe Pe3yNIBTaThI
COOCTBEHHBIX
HAYYHBIX HCCIENIO-
BaHUM

OIIK-5.3 | [TomynspHO | J10-
CTYIIHO U3J1aract
HAYYHBIC OCHOBBI
3HaHuil B chepe me-
XaHUKU U MaTeMaTH-
YECKOTr0 MOJICINPOBA-
HUSL JJTS 2y TUTOPUH

Pa3JINIHOIO YPOBH

MPAKTUKU C HCIOJIb30BaHUEM COBpe-
MEHHBIX TIPOTPAMMHBIX KOMIIIEKCOB
IIPU TIOMCKE ONTHUMAJIBHBIX PEKHMOB
(YHKIIMOHHPOBAHUS CIIOXKHBIX HHXKe-
HEPHO-TEXHUUECKHUX CHCTEM.

12. O0beM AUCHUIIMHBI B 324€THBIX ¢IMHULAX/4acaX B COOTBETCTBUH € Y4eOHBIM IVIAHOM —

4/144.
®opmMa NPOMEKYTOYHOM ATTeCTAlMM (3auen/7K3ameH). ___ dK3aMeH
13. TpynoemkocTh 10 BHAAM Y4eOHOH padoOThl
TpynoeMKocTh
Bun yae6Hoit paboThI Bcero Ilo CeN;eCTpaM
Konrakrras pa6ora 48 48
JIEKIUN 16 16
NpaKTHYECKUe 16 16
B TOM YHCIIE: 71ab0paropHble 16 16
KypcoBas paboTa
Op. 6uovl(npu HanU4UL)
CamocrositenbHast pabota 60 60
[IpomexxyTodHasT aTTeCTAHS (015 IK3AMEHA) OKx3aMeH
Uroro: 144 144

13.1. Conep:xaHue pa3aeoB TUCHUTLIUHBI

No Peanuzanus pasne-
n/n HaummenoBanue pasaena J1a TUCUUIUIAHEI C
Copepxanue pasjena JUCIUILTHHBI .
JUCITUTUTAHBI MIOMOIIIBIO OHJIANH-
Kypca, OYMK
1. Jlekmuu
1.1 | OcHOBHI TEOPHH MOAETIH- MonenmupoBaHue Kak METOJI HAyYHOTO MMO3HAHMS, TeopeTnye- | «MaremaTnieckoe
poBaHUS PHU3HKO- CKOT'O MICCIIEIOBAHUS U WH)KEHEPHO - KOHCTPYKTOPCKOH MpaK- | MOJAEIMPOBAaHUE U
XMMHWYECKHX MPOLECCOB M | TUKU. Teopus Mo3HaHU, 00IIast TEOPHUSI CHCTEM M CHCTEMHBII KOMITBIOTEPHBIN
cUCTEM aHanu3. OCHOBHBIE MOHSTHUS, ONPEAETCHUS U NPEICTaBICHUS AKCICPUMEHT»
TEOpUM MoJenupoBaHus. IIpUHIMI MHOTOBApUAHTHOCTH.
Hepapxus moneneit. bazoBas monens. [loctpoenue mozpeneit
Ooyiee BBICOKOTO YPOBHS HEPapXUU C YYETOM (HPU3UKO-
XUMHUYECKUX B3aUMOACHCTBUMN.
1.2 | Teopus maremarmyeckoro | OmpeneneHue W CBOWCTBA MaTreMaTWieckodl moxenn. Meron | «MarteMaTHueckoe
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MOJEIUPOBAHUS C YUETOM | MaTeMaTHYECKOr0 MOAEIMPOBAHUS KaK METOJ HCCICAOBAaHUS | MOJAEIUPOBAHUE U
(U3NKO-XMMHUYECKHX B3a- | pPealbHBIX 00BekToB. OCHOBHBIE 3Tambl MaTEMaTHYECKOTO KOMIBIOTEPHBII
HMOJEHCTBUI MOJIETMPOBAHMS U KOMITBIOTEPHOTO SKCIIEPUMEHTA. SKCIEPUMEHT»

[oxxoxp! py aHANK3E, MOJENUPOBAHIH M TPOCKTHPOBAHUH

CIIO)KHBIX HAyYHBIX WJIA TEXHHYECKHX OOBEKTOB M CHCTEM.

OyHmaMeHTaJIbHBIE 3aKOHBI MPHPOIBI, KaK OCHOBa MOCTpOe-

HUSI MaTeMaTHYeCKUX MOJEJNEed B €CTECTBO3HAHUH C YIETOM

(U3UKO-XMMHYCCKHUX B3aUMOICUCTBHIA.

MateMaTHyecKkoe MOJCITUPOBAHUE (PUIUUCCKUX U XUMHYC-

CKUX B3aMMOJEHCTBUH. 3aMbIKaHUE MOAEIECH U OINpenessio-

Me ypaBHEHHUS B ciiydae (pa30BBIX MEPEXO/0B, TOMOTEHHBIX

U TeTepPOTeHHBIX peakluil. YcioBusa oqHo3HauHOCTH. Dopmy-

JIMPOBKA HAayaJbHBIX M TPAaHUYHBIX yciaoBHid. CompsbKeHHBIE

3a[auu IIepeHoca.

[Ipeobpa3oBaHus U HCCIEOBAHNS MAaTEMaTHIECKUX MOJIEIEH.

AcuMmnToTrdeckue Mojaend. MeToabl peryispHBIX W CHHTY-

JIIPHBIX BO3MYUIEHUM.

1.3 Juckperuszanust Mmarema- MerTonbpl AUCKpETU3aLUU MaTeMaTHYecKux Moxeneil. Meron | «MartemaTuueckoe
TUYECKHUX MOJIENEH C Imo- KOHTPOJIBHBIX 00BEMOB. MOJICITUPOBaHAE 1
Mok MKO KOMITBIOTEPHBIN

JKCIIEPUMEHT)

1.4 | Teopernueckue ocHOBB M | KpaTkasi xapakTepHCTHKa ITaKeTOB HpOrpaMM Juii mpoBeze- | «MaTeMmaTHueckoe
TEXHOJIOTHUSI KOMIIBIOTEP- HUSI KOMITBIOTEPHOTO dKCIEepUMEHTa. Monenu (QpyHKIHMOHANb- | MOJEIUPOBAHHE U
HOTO HKCIIEpUMEHTA HOT'O HAIOJHEHHUS COBPEMEHHBIX MakeToB mporpamm. IIpoTo- KOMITBIOTEPHBIN

KOJI KOMIIBIOTEPHOTO 3KcrepuMeHTa. CoBpeMEeHHbIE TEHJICH- JKCIIEPUMEHT»
UM MaTeMaTH4YEeCKOTO MOJEIUPOBAHUS U KOMIIBIOTEPHOTO
SKCICPUMECHTA.

2. TlpakTnueckue 3aJaHUs

2.1 | Teopus matemaTndeckoro | IlocTpoeHne MaTeMaTHIeCKUX MOJAEIEH IS COPOIIMOHHBIX
MOJICITAPOBAHMA C YIETOM | TporieccoB. VccrenoBaHmne IOCTPOCHHBIX MaTEMaTHICCKAX
(U3NKO-XIMHYCCKUX B3a- | MoJeNeit
UMOJEUCTBUI

2.2 | uckpernzamus MaTeMa- IMoctpoenne auckpeTHBIX Mojeneii. Paspaborka Beramcin-

THYECKHUX MOJIENIEH C Imo- TEJEHBIX aJITOPUTMOB
Mok MKO

2.3 | Teoperudeckue oCHOBBI U | DOpPMYyITHUpPOBKA MPOTPAaMMHBIX, (YHKIIMOHAIBHBIX CIEI(u-
TEXHOJIOTHUSI KOMIIBIOTEP- kanui. Ompenenenne u paspaboTka CTpykTyp AaHHBIX. Co-
HOTO HKCIIEpUMEHTA 31aHue (haiIoB MCXOIHBIX AaHHBIX. [IpoekTupoBaHue U co-

3/1aHre MOJyJiel (HYHKIIMOHAIBFHOTO Ha3Ha4YeHwus. TecTupona-
HHE pa3paboTaHHBIX MofAyiei. DopMHpOBaHHE IPOTOKONIA
KOMITBIOTEPHOTO SKCIEpUMEHTa. Busyanuszanus pe3ynbTaToB
KOMIBIOTEPHOTO SKCIIEPUMEHTA.

3.JIabopaTopHbIC 3aHATHS

3.1 | Teopus maremaTmdeckoro | IToctaHOBKa 3aay MOAEIMPOBAHUS MPOIIECCOB TIEPEHOCA C «Matemarudeckoe
MOJICITIPOBAHUS C YIETOM | YUETOM (PU3MKO-XMMUYECKHUX B3aumMoaeicTBuid. [loctpoeHne | MoaenupoBaHUE U
(U3NKO-XMMHUYECKHX B3a- | ypaBHEHHWH OallaHCa U OMPEICIAIONNX YpaBHCHHH. 3aich KOMIIBIOTEPHBIH
AMOJICHCTBUI ycIoBHH 0HO3HAYHOCTH. [IpuBeieHe MaTeMaTHYECKON 3a- AKCIICPUMEHT»

Jagu K Oe3pa3MepHOMY BUAY.

3.2 | uckpernzamus MaTemMa- [IpumMeHeHne MeTO1a KOHTPOJIBHBIX 00BEMOB K TTOCTPOCHHBIM | «MaremMarndeckoe
TUYECKHUX MOJIENEH C IMo- 1 TIpeoOpa30BaHHBIM MAaTEMaTHIECKUM MOJICIISIM. MOJICIUPOBaHHE U
Mmorsio MKO KOMIIBIOTEPHBII

9KCHEPUMEHT»

3.3 TeopeTuueckrue OCHOBBI U IToaroroBka Bxoaubix AaHHBIX 1t [10. Coznanue Mmoayneit «MartemaTnuyeckoe
TEXHOJIOTUS] KOMITBIOTEP- (yHKIMOHAJIHHOTO HATIOJTHEHUS, UX TECTUPOBAaHHUE U BepUPH- | MOJCIUPOBAHHE U
HOI'0 OKCIIEPUMEHTA xauusl. IIpoBeeHne KOMIBIOTEPHOTO 3KCIiepuMeHTa. Busya- KOMIIBIOTEPHBIN

JU3AIMS Pe3yIbTaTOB KOMITBIOTEPHOTO SKCIIEpUMEHTa U (pop- | SKCIEPUMEHT»
MYJHUPOBKA BBIBOJIOB.
13.3 Pa3jeibl AUCHUIJIMHBLI H BUABI 3aHSTHIA
No Jlexktun | Tlpaktuue- | Jlaboparop- | Camoctostens- | Bcero
HammenoBanune pasnena IUCIUILTHHBL
n/m CKHe HBIE Has pabota
1. OCHOBBI TEOpPUH MOJIETTUPOBAHHS PHU3HKO- 4 6 10




XUMHUYCCKUX NPOLCCCOB U CUCTEM

2. Teopusi MareMaTH4ecKOro MOJEIUPOBAHUS
¢ y4€ToM (U3HKO-XMMHUYECKHUX B3aUMOJIEH-
CTBHUI

19

39

3. Juckperuzanusi MaTeMaTHYECKUX MOAENEH
¢ nomompio MKO

10

12

4. TeopeTHyeckie OCHOBBI U TEXHOJIOTUS KOM-
IBIOTEPHOI0 SKCIIEPUMEHTA

4

7

11

25

47

Hroro

16

16

16

60

108

14. MeToanueckue yKazaHus JJisl 00y4AOIIMXCS 110 OCBOCHUIO THCUUIIMHBI

CryneHraM, U3y4arolUuM JUCLHUIUIMHY, PEKOMEHIYETCSs IIPOBEAEHUE CaMOCTOSATEIbHON pa-
O0ThI C KOHCIIEKTAaMU JICKLIHI, TPE3eHTALIMOHHBIM MaTEPUaIoOM, METOJUUYECKUMU YKa3aHUSIMHU, JTH-
Teparypoi. [Ipu ucrnonp30BaHUK AUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHH U AJIEKTPOHHOTO
oOyueHus BBIMOJIHATH BCEe YKa3aHUs MpernoaBaTened mo padore na LMS-nardopme, cBoeBpeMeH-
HO MOJIKIIFOYATHCS K online-3aHATHAM, COOMIOAATH PEKOMEHIAIMH IO OPTaHU3AIUH CAMOCTOATENb-

HOU pabOoTHI.

15. IlepeyeHb OCHOBHOI U JONOJHUTEIbHON JUTEPATYPHI, PECYPCOB HHTEPHET, HEOOXOAUMBbIX

JJIS1 OCBOEHMS TN CIIUTITTHHBI
a) OCHOBHasl TUTepaTypa:

Ne HcTounuk
/11
Temam, P. MaTemaTiueckoe MOJCIMPOBAaHUE B MEXaHHUKE CIUTOIIHBIX cpell : yaeOHoe mocobue / P. Temam, A.
1 MupaHBWIb ; IepeBoy ¢ anruiickoro M. O. Apymansaa. — 4-e uzn. — Mocksa : Jlaboparopus 3HaHUH,
2021. — 323 c. — ISBN 978-5-93208-542-4. — TexkcT : aneKTpoHHEIH // JIaHb : 3JIEKTPOHHO-ONOIHOTeYHAS
cucrema. — URL.: https://e.lanbook.com/book/166739
Tlopmayg, b. A. Marematndeckoe MoaenupoBanue. [TocTpoeHre Mojieniell M YUCIICHHAS peaTn3anus : yaeOHoe
2 nocobue i By3oB / b. A. T'opinay, B. T'. lllaxoB. — 3-e u3n., crep. — Canxkr-IlerepOypr : Jlanp, 2021. —
292 ¢. — ISBN 978-5-8114-8415-7. — Tekcrt : 31eKTPOHHBIH // JIaHb : 3JIEKTPOHHO-OUOIUOTEUHAS CHCTEMA.
— URL: https://e.lanbook.com/book/176673
BepectoBa, C. A. MaremaTtiyeckoe MoJieIMpoBanue B nHkeHepuu : yueonuk / C. A. bepecrosa, H. E. Mu-
3 ctopa, E. A. Murtomos. — Ekarepun0ypr : Yp®V, 2018. — 244 ¢. — ISBN 978-5-7996-2499-6. — Tekcr :
9JIEKTPOHHBIH // JlaHb : anexTponHo-6ubanoreunas cucrema. — URL: https://e.lanbook.com/book/170101
4 Kopyos E.H. Maremarunueckoe mozaeaupoBanue: yueonoe nmocooue/ E.H. Kopsxos, — Bopounex : UL BI'Y,
2012. - 76 ¢ URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m12-222.pdf.

0) JOTIOJIHUTENbHAS JTUTEpaTypa.

Ne Uctounuk

/1
Kamraesa, C. B. Marematudeckoe MoaenupoBanue : yueoHoe mocobue / C. B. Kamraesa. — Ilepms : [1I'A-

1 TV, 2020. — 112 ¢. — ISBN 978-5-94279-487-3. — TeKcT : 351eKTpOHHBI# // JIaHb : 3JIEKTPOHHO-
6ubnunoreunas cucrema. — URL: https://e.lanbook.com/book/156708.

BBezenue B MaTeMaTH4eCKOE MOJIEIUpOBaHue : yueOHoe nocodue / B. H. Amnxmun, M. b. I'ntMan, U. 3.

2 Kemep [u ap.] ; nox penakuueii I1. B. Tpycosa. — Mockaa : Jloroc, 2020. — 440 ¢. — ISBN 978-5-98704-
637-1. — TexkcT : anekTpoHHEIH // JIaHb : 37eKTpOHHO-0HOMoTeyHas cucremMa. — URL:
https://e.lanbook.com/book/162966
JIuxaues, A. B. MeToasr MaTeMaTHYECKOTO MOJCITHPOBAHHUS POIIECCOB U CHCTEM : yueOHOoe mocobue / A. B.

3 JluxaueB. — HoBocubupck : HI'TY, 2015. — 96 ¢. — ISBN 978-5-7782-2655-5. — Tekcr : 31ekTpoHHbIH //
Jlanb : anekTpoHHO-OMbIMoTeuHas cucrema. — URL: https://e.lanbook.com/book/118308

B) HHPOPMAIIMOHHBIC BHGKTPOHHO-O6p3.30BaTeJ'ILHBIe pCCprLI:
No
Hcrounuk
/1
1 3ﬂeKTp0HHO-6I/I6ﬂVIOTeLIHaﬂ cuctema ((KOHch'IbTaHT CTyaeHTa». - Pexum gocryna:
" | https://www.studentlibrary.ru/
2. 3J'IeKTpOHHO-6I/I6J'II/IOTCLIHaH cuctema «JIaHb» (IlOCTyH OCYHICCTBJIACTCA 11O aIpC-



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

cy: https://e.lanbook.com/

3 OneKTPOHHbIN kaTanor HayyHon 6mbnuoTtekn BopoHeXcKoro rocyaapcTBEHHOMO YHUBEPCUTETA. —
" | Pexxum goctyna: http//:www.lib.vsu.ru.

OmnnaitH-kypce, pazMerienusiii Ha LMS-mnardopme edu.vsu.ru: «MaTemarnueckoe Mojie-
JIMPOBAHUE U BBIYHUCIUTENBHBII AKCIICPHMEHT)

16. IlepeyeHb y4eOHO-MeTOANYECKOT0 O0ecTiedeHUs IJIsl CAMOCTOATEIbHOI PadoThI

YuebHO-MemooudecKue pekoMeHoayuu, nocoous, 3a0a4HuKy, memooudecKue yKa3auus no 6binoJ-
HEHUIO NPAKMU4ecKux (KOHMpOabHbIX), KyPCoBvlx pabom u op.)

CamocrosarenbHas pabora 00ydaromerocsi J0JDKHA BKJIIOYATh HOJATOTOBKY K Ja0OpaTOPHBIM 3aHsi-
TUSAM, KOHTPOJIbHOHM paboTe U MOATOTOBKY K IPOMEKYTOYHON aTTeCTallUu.

Jlyis obecriedeHusl CaMOCTOSITENTEHOM pa0OThI CTYICHTOB B AJICKTPOHHOM KypCe TUCIUIUTMHEI Ha 00-
paszoBaTebHOM MopTalie «IIEKTPOHHBIM YHUBepcuTeT BI'Y» chopmupoBad yueOHO-METOINUSCKUN
KOMIUICKC, KOTOPBI BKIIFOUAeT B ceOsi: MporpaMMy Kypca, yaeOHbIe TOCOOUs U CIIpaBOYHBIC MaTe-
pHaIbl, METOJUYECKHE yKa3aHUs MO BBINOJHEHUIO 3aaHuid. CTYAEHTHI MOJIy4aloT JOCTYI K JaH-
HBIM MaTepHalilaM Ha MIEPBOM 3aHITHH 10 TUCHUILINHE.

[Tpu peanuzanyy TUCUUILUIMHBI HCIOIB3YIOTCS CIENyIOUIe 00pa3oBaTelbHbIE TEXHOJIOTUHU: JIOTH-
4eCKOe MOCTPOCHUE TUCIUIUIMHBI, 0003HAYCHNE TEOPETUIECKOTO U MPAKTHYECKOT0 KOMIIOHEHTOB B
yueOHOM MaTepuae.

17. Odpa3oBaTesibHbIE TEXHOJIOTHH, UCNIOJIb3yeMble NMPU PeaTu3alui y4eOHO! TUCHUIIMHBIL,
BKJIIOYasl MCTAHUMOHHBbIe oOpa3oBareinbHble TexHoJorun (AOT), sjnexkTpoHHOe 00y4eHHe
(90), cmemanHoe 00y4eHHe):

- TEXHOJIOTUM CUHXPOHHOTO M aCMHXPOHHOI'O B3aMMOJEWUCTBHS CTYJIEHTOB W IIPEINOJNABATENsS I0O-
CPEACTBOM CIIY>X0 (CEpBHUCOB) MO MEPECHUIKE M MOJYYEHHIO 3JIEKTPOHHBIX COOOIIEHUH, B TOM YHC-
ne, o cetu MuTepHer a taxke qpyrue MHTepHeT-pecypcbl, IpUBEACHHbIE B 11.15B.;

- CCPBUC 3J'I€KTpOHHOfI TIOYTHI OJIA OHepaTHBHOi/JI CBA3HU IPpCogaBaTeiisl U CTYJCHTOB.

JlMcLUIUIMHA peaTu3yeTcsl ¢ IPUMEHEHUEM AIIEKTPOHHOI0 O0Y4YeHHUs U JAUCTaHIIMOHHBIX 00pa3oBa-
TEJNBHBIX TEXHOJIOTUH, ISl OpTraHU3allid CaMOCTOSITEIbHON pabOThl 00yYaIOMIMXCS UCIOIB3YeTCs
OHJIAMH-KYypC, pa3MelleHHbIH Ha miaTdopme DnekTpoHHoro yHusepcurera BI'Y (LMS moodle), a
Takxe apyrue MHTepHeT-pecypebl, MpuBeAeHHbIE B 11.15B.

18. MaTepuajibHO-TeXHHYECKOe o0ecnedeHne JUCHUIINHbI:

Y4yeOHast ayquTOpus JJIs TPOBEACHUS JICKIHH: CICIUATM3UPOBAHHAS MeOelh, KOMIIBIOTEP
(HOYTOYK), MyNIbTUMEIUITHOE 000pYyAOBaHHUE (TIPOEKTOP, IKPaH, CPENICTBA 3BYKOBOCIIPOU3BEICHHS).

Y4yeOHast ayaAuTopus JJIs IPOBEACHUS MPAKTHYCCKUX 3aHATHH M JIAOOPATOPHBIX padoT: Crie-
[[UAIM3UPOBaHHAs] MeOeTb, MEPCOHATLHBIE KOMITBIOTEPHI [T UHAWBUIYAIbHOM pabOoTHhI.

OC Windows 8 (10), ITO Adobe Reader, maker craHmapTHbIX OPHCHBIX TPUIOKESHHUN IS pa-
00ThI ¢ nokymeHnTamu, Tabmmamu (MS Office, MoiiOduc, LibreOffice), [T1O Pascal ABC NET, I10
Free Pascal

19. OueHouyHbIe cpeAcTBA 1Sl IPOBEICHUs TeKYLIeil U MPOMEKYTOYHOM aTTecTanui
[TopsiioK OLIEHKH OCBOEHHUS 00Yy4JarolIMMHCs y4eOHOro MaTepHaia omnpeaessercs cojepikKa-
HUEM CJEIYIOLMX Pa3/1el0B AUCIUILIUHBIL
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HanmenoBanmue pas- WNunukaTop(sr)
Ne Komme- 0
w/n fena JUCUAIUMHBL | po o (1) JOCTHOKCHHS [IEHOYHBIE CPENICTBA
(Moyst) KOMIIETEHITUU

OCHOBBI TEOPHHU MOJIENH- OIIK-2 OIIK-2.1 Homawnue 3adanusn

poBanus pU3MKO- '
L. XUMHYECKHUX TIPOLIECCOB U OIIK-3 OIIK-3.1

cucTeM OIIK-2.2

Teopusi MaTeMaTHIECKOrO | (Y[TK-2 OIK-2.1 JlabopamopHhvle 3a0anus/domauitiue

OJIENIUPOBAHUS C y4ETO ' 3A0AHUS/NPAKMUYECK

2| gusncoximnmccian wa. | OTK-5 | OMK-5.3 P e sacamn

UMOJICUCTBUI

Tnexpermamns warewa- | OTTK-2 OIK-2.2 Jlabopamopmvie 3a0anus/oomauinue
3. | THueckux Mmojenedl ¢ mo- OIIK-3 OIIK-3.1 sadanus

Motpio MKO

Jlabopamopmuwie 3a0a

TeopeTndeckne OCHOBBI U OIIK-5 OIIK-5.3 d P y P Huﬂ/OaOMamHue
4. | texmonorms xommbiorep- | OITK-3 OIK-3.1 3a0anus/npakmudeckue 3a0aHus

HOT'O SKCTICPUMECHTA

IIpomexxyTodHas arrecranus Iepeuers eonpocos
(dhopma KOHTPOJIS - IK3aMEH P P

20 TunoBble OLlEHOYHBIE CPEICTBA U METOAMYECKHE MATEPHAJIbI, ONpe/e/siiolue Npoueaypbl
OlLlCHUBAaHUA

20.1 Texyummii KOHTPOJIb yCIIEBAEMOCTH

KoHnTponb ycneBaeMOCTH 1O JUCHMILIMHE OCYLIECTBIISIETCS ¢ IOMOIIBIO CIEAYIONIUX OLe-
HOYHBIX CPEJICTB!

[TpakTHKOOPHEHTUPOBAHHBIE 3aJaHHsI/ IOMAITHUE 3aaHUS

IlepeyeHb TeM HHAUBHUAYAJIBHBIX 3A0AHUIL

1. Oxyaxkenre mapooopa3HOro TBEPIOTO Teja MOKOSIIEHCs KUIKOU UITH Ta3000pa3Hoit
OKpY>Karolen cpeioi. XapaKkTepHbIil pa3Mep 00bemMa OKPYKaroIel Cpeibl 3SHAUUTEITEHO
IIPEBOCXOIUT pa3Mephl TBEPAOTo Tea. ['pannunble ycnous thna Jupuxie (6azoBas Mo-
Aeb).

2. OxyaxxeHre mapooopa3HOro TBEPIOTO Teja MOKOSIIEHCs KUIKOW UITH Ta3000pa3Hoit
OKpy>Katolel cpeoil. XapakTepHblil pa3mep 00beMa OKpy Karoliei cpeibl 3HaUuTeNTbHO
IIPEBOCXOUT pa3Mepsl TBEpAOro Teina. I pannunble ycnosus tua Helimana.

3. OxJaxieHre mapoodpa3HOro TBEPIOTO Tela KUIKON WK Tra3000pa3HoOl OKpysKarolei
cpenoit. XapakTepHblil pazmep o0beMa OKpYy Karollel cpeibl 3HaUUTeNbHO IPEBOCXOIUT
pa3Mepsl TBEPJIOTo Tena. [ paHnyYHbIe yCI0BUS KOHBEKTUBHOTO THMA (THna Pobuna).

4, OxuaxkieHre mapooopa3HOro TBEPIOTO Tea KUJIKOW WITH Ta3000pa3HO OKpYKarolen
cpenoit. XapakTepHbIid pazMep 00beMa OKpYyKarolel Cpelibl 3HAYUTEIHHO MPEBOCXOIUT
pa3Mepsl TBEPJOTO Tea. [ paHUYHBIE YCIOBHS CONPSHKEHHOTO THIIA.

S. OxnaxaeHre mapooOpa3HOro TBEPIOro TeNa )KUIKOM UM ra3000pa3Hoi OKpyKarolei
Cpeloii ¢ yueToM TeruioBoro d-ciost HepHera Bokpyr TBepaoro Tena. XapaKkTepHBbIi pazMep
o0BbeMa OKpy»Karolleil cpeibl 3HAYUTENbHO MMPEBOCXOAUT pa3Mepbl TBepAoro Tena. I'pannd-
HBIE YCJIOBUS Ha MOBEPXHOCTHU pazjiesia TBEpAOE TeJI0 / OKPYXKAIoIasi Cpe/ia CONPsKEHHOTO
THUIIA.

6. OxaxkeHre mapooOpa3HOro TBEPIOTO Tea KUIKOW UITH TTOKOSIIEHCS Ta3000pa3HOit
OKpy>KatoIei cpeoil. XapakTepHblil pa3mep 00beMa OKpY Karolliel cpeibl OAHOTO MOpsIKa
C pa3MepoM TBEPJOIo TeJla, a €ro BHELIHSS I'paHulla Terjon3oaupoBaHa. Ha mosepxHoctu
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paszena TBEpI0€e Teslo / OKpYy’Karollas cpejia CTaBATCS TPAHUYHbIE YCIOBUS COPSKEHHOTO
TUIA.

OxnaxeHue mapooOopa3HOro TBEPIOro Teja, BHYTPH KOTOPOTO PacloIOKEHbI BHYTPEH-
HUE CTOKH TEIUIa, TOKOSIIIEHCS )KUIKON HIIM Ta3000pa3HOi OKpyKarolei cpeaoi. Xapak-
TEpHBIN pa3mep o0beMa OKPYKaIOIIEH Cpe/ibl 3HAYUTEIBHO MPEBOCXOAUT Pa3Mephl TBEPI0-
ro rena. I'pannynsle yciosus tuna Jupuxie.

OxnaxxaeHue mapooOpa3sHoOTo TBEPAOTO Tela, BHYTPU KOTOPOTO PaCIOIOKEeHbI BHYTPEH-
HUE CTOKHU TeIIa, MOKOSIIEHCs KUIKOW WU Ta3000pa3HOi OKpYXKarolel cpeon. Xapak-
TEPHBIN pa3Mep 00beMa OKPYKAIOMIEH CpeIbl 3HAYUTEIHLHO TPEBOCXOIUT Pa3MepPhbl TBEPIO-
ro tena. ['pannunelie ycioBus tuna Helimana.

OxnaxeHue mapooOopa3HOro TBEPIOro Teja, BHYTPH KOTOPOTO PacloIOKEHbl BHYTPEH-
HUE CTOKH TeIlIa, )KUJIKOU MJTH Ta3000pa3Hoil OKpykaroliel cpenoi. XapakTepHbId pazmep
o0BEMa OKpYIKaroIIel cpeibl 3HAYUTEIBLHO MPEBOCXOAUT Pa3Mephl TBepAoro Tena. [ pannd-
Hble ycnoBus Tna Pobuna.

OxnaxeHue mapooOopa3HOro TBEPIOro Teja, BHYTPH KOTOPOTO PacloIOKEHbl BHYTPEH-
HUE CTOKH TEIUIa, TOKOSIIIEHCS )KUIKON HIIM Ta3000pa3HOi OKpyKaromei cpeaoi. Xapak-
TEpHBIN pa3mMep o0beMa OKpYIKaIOIIEeH Cpebl 3SHAYUTEILHO MPEBOCXOAUT Pa3MeEPhI TBEPIO-
o TCia. FpaHI/I‘-IHI)IC YCII0BUA COMPAKCHHOI'O TUIIA.

OxutaxkieHre mapooopa3HOro TBEPIOTO Tea KUJIKOW WITH Ta3000pa3HO OKpYKarolen
CpelIoii ¢ y4eToM TEeIUIOBOTO d-ciiosi HepHeTa BOKpYT TBEpAOro Tena. XapaKTepHbI pa3Mep
o0BbeMa OKpY>Karolei cpeibl 3SHAYUTENbHO MMPEBOCXOAUT Pa3Mephl TBEPJOro Tena. BuyTpu
TBEPAOTO TeJIa UMEIOTCS paclpeielieHHbIC CTOKH Terlia. [ paHuYHbIE YCIOBHSI Ha TTIOBEPXHO-
CTH pazjiesia TBEpA0E TeO0 / OKPYXKAoIIasi Cpe/ia COMPSHKEHHOTO TUTIA.

OxnaxaeHne mapooopa3HOro TBEPIOTo Tela KUIKON MM OKOAIIEICs ra3000pa3Hoi
OKpY’KaroIIel cpeoi. XapakTepHbIH pazMep 00beMa OKPYKAIOMICH CpeIbl OJTHOTO MOPSIIKA
C pa3MepoM TBEPAOIo TeJla, a €ro BHELIHSS TpaHuIla TeIJIOU30JupoBaHa. BHyTpu TBepaoro
TeJa UMEIOTCS paclpeiesieHHbIE CTOKH TEIJIa, a HA €r0 IOBEPXHOCTH pazJiesia C OKpYyKaro-
e cpeoit 3a1ar0Tcs rpaHUYHbIE YCIIOBUS COMPSIKEHHOTO THIIA.

OxnaxxaeHue mapooOpa3HoOro TBEPIOro Teia, BHYTPU KOTOPOI'O pacroioKeHbl BHYTPEH-
HHUE CTOKH TeIUIa, MOKOSIIEeHCs KUIKON UiIH ra3000pa3HON OKpy»Karolei cpenoil. Xapak-
TEpHBIN pa3mep o0beMa OKpYIKatolel cpebl 3HAYUTENIBHO MPEBOCXOAUT Pa3MepPhI TBEPO-
ro rena. I'pannynble ycioBus tuna Jupuxie.

OxnaxxaeHue mapooOpa3HOro TBEPIOro Tela, BHYTPU KOTOPOTO pacroioKeHbl BHYTPEH-
HUE€ CTOKHU TEIJIa, MOKOSIIEHCs KUIKOW UITH Ta3000pa3Hoi OKpyxarolei cpenon. Xapak-
TEPHBIN pa3mMep o0beMa OKpyXKarollel cpesibl 3HAYUTEIbHO MPEBOCXOUT pa3Mephl TBEPO-
ro tena. ['pannunsle yciosus tuna Helimana.

OxnaxkaeHue mapooOpa3HOro TBEPAOro Tena, BHYTPU KOTOPOTO pacloIOKEeHbl BHYTPEH-
HHUE CTOKH TeIUIa, )KUAKON MM ra3000pa3Hoi OKpysKarolien cpeaoid. XapakTepHbIi pazMep
o0beMa OKpy KaroIlel Cpeibl 3HAaUUTEIbHO IPEBOCXOIUT pa3Mepsl TBepaoro Tena. ['panuy-
HbIE ycnoBus Tuna PobuHa.

OxnaxxaeHue mapooOpa3HOro TBEPIOro Tena, BHYTPU KOTOPOTO pacroioKeHbl BHYTPEH-
HHUE CTOKH TeIUIa, MOKOSIIEeHCs KUIKON UM ra3000pa3Hol OKpy»Katolien cpefoi. Xapak-
TEpHBIN pa3mep o0beMa OKpYIKarollel cpebl 3SHAYUTENBHO MPEBOCXOAUT Pa3MeEpPhI TBEPO-
ro tena. ['paHUYHbBIE YCIIOBHS CONPSKEHHOTO TUIIA.

OxnaxxaeHue mapooOpa3HOro TBEPIOTo Tea )KUIKOM WK Tra3000pa3HOi OKpYKaroIei
Cpeloii ¢ yueToM TeruioBoro d-ciost HepHera BOokpyr TBepAoro Tenna. XapaKkTepHbIi pa3Mep
o0beMa OKpy Karollel cpeibl 3HAaUUTEIbHO IPEBOCXOIUT pa3Mephl TBEpAoro Tena. BuyTpu
TBEPAOTO TeJIa UMEIOTCS PACIIPEAEIICHHBIE CTOKH TeIlla. [ paHuYHbIE YCIIOBHS HAa IIOBEPXHO-
CTH pa3Jiena TBEpJOoe TeJIOo / OKpyKarolias cpeia CONpPsHKEHHOro TUIIA.
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Oxmakaenre mapooOpa3HOro TBEPIOTO Tea KUIKOW UITH TTOKOSIIIECHCS Ta3000pa3Hoit
OKpYJKaloIen cpeioi. XapaKkTepHbIi pa3Mep o0bemMa OKpYKaloIel Cpeabl OHOTO MOPSIKa
C pa3MepoM TBEPJIOTO TeJla, a €ro BHEIIHSS rpaHulla TEIIoU30JMpoBaHa. BHyTpu TBeporo
TeJa UMEIOTCS paclpeielieHHbIe CTOKH TeIlia, a Ha ero MOBEPXHOCTH pa3fieia C OKpYyKaro-
LIEH CpeloM 3aJal0TCsl TPAaHUYHBIC YCIIOBUS COIIPSIKEHHOTO TUIIA

IIpoBoanTCA ITyTEM IPOBEPKU BBIIIOJHEHHBIX YIPAKHEHUN

Ornenka Kpurepun oreHok
OTnuyHO IIpaBuiIbHOE peLICHHE 3a1a4n.
Xopo1io [TpaBunbHOE pelIeHre 3a/1a4d, HO €CTh HEKOTOPBIE OIIHMOKH.

Y nosnerBoputenbHo | HenmpaBuiibHOE penieHue 3a1a4u, HO BEpPHO BBIOPAH METOJT PELLICHUSI.

HeynosnerBopurensHo

HenpaBunbHOe pelmieHue 3a1add, MPUYeM HEBEPHO BBIOPAH METOJ
peLIeHus.

20.2 [Ipome:KyTOUYHAS aTTeCTALMS

HpOMe)Ky'TOIIHaH arrecranuus 1o AUCHUINIMHE OCYIICCTBIIACTCA C IIOMOINBIO CICAYIOIIUX

OLCHOYHBIX CPCACTB:

CobecenoBaHue 110 SK3aMEHAIMOHHBIM OWieTaM

N e

o ks w

15.

16.
17.
18.
19.

20.
21.
22.

(HCIMMEHOSGHME OYEHOUYHO20 cpedcmea npaweo;cymo%od ammecmauuu)
Bomnpocsl k 3x3ameny:
[Tpenmert uccnenoBanus B GU3NKO-xuMudeckoid Mexanuke (ODXM).

Kpatkwii ucTopudeckuii 0uepk pa3BUTHI MEXaHUKHU C YIETOM (PU3UKO-XUMHUECKUX B3aUMO-
JNEHUCTBUM.

OcHoBHble NIOHATHSA U onpeneneHust @ X mpoLeccoB U CUCTEM.

OcCHOBHBIE 3aKOHBI €CTECTBO3HAHUS U YpPaBHEHMsI OaJIaHCOB.

Peonornueckue u onpenenstomue ypaBHeHus. 3akoubl @uka u Oypee.

[TpyHIMII TOCTPOECHUS ONPEAEIIAIOIINX YPABHEHUM ¢ IOMOLIbI0 HEPABHOBECHOU TEPMOHU-
HaMUKH.

[TepexpectHbie 3¢ dekTsl, cooTHOIIEHUs] OH3arepa.

O nocraHOBKE T'PaHUYHBIX YCIOBHI C yueTOM (PU3UKO-XUMUYECKUX B3aUMOJICHCTBUI.
@da30BbIE NEPEXO/IBI U OCOOEHHOCTh TOCTAHOBKH 3314 UCCIIEI0OBAaHUS

. Kimaccnueckast mocranoBka 3a1aun Credana o mpoMep3aHuy TPyHTA.

. BeiBox ycnoBust Credana st cirydast TEIIo(QU3NIecKuX U (GU3NKO-XUMHUECKHIX MPOIIECCOB.
. Buapl xumMu4ecknx B3auMO/ICHCTBUI: TOMOTEHHBIE M T€TEPOTCHHBIE XUMUYECKUE PEaKIIUH

. [ocTaHoBKa 3a7ja4 HCCIIEIOBAHUS C YIETOM XUMHUYECKHX PEAKLIUiL.

. Buip1 1 THITBI TIPOLIECCOB MOTIIONIEHNUS BELIECTB C YIETOM (PU3UKO-XUMHUECKHX B3aUMO/ICH-

CTBUH.

Buast mpotieccoB copOumu: abcopOius, ancopOimsi, XeMocopOIus, AeCOPOITHs, JIEKTPO-
copOIus u ap.

CopOuronHble 1 MEMOpaHHbIE MPOIECCH U UX MOJIEIUPOBAHHE.

[Iporecchl perokc-copOIHM U UX MaTEMaTHYECKOe MOICIMPOBAHUE.

HaHnokoMMO3UTHI MeTaT — HOHOOOMEHHHK KaK BBICOKO TEXHOJOTHYHBIN COPOSHT.
[ToHsiTHE CKOPOCTH XMMUYECKON PEAKLIUU U MTOCTPOEHUE ISl HUX MaTeMaTUYECKUX MOJIe-
JIEH.

ITpuaiun HesaBucumoctu B O X cucremax.

CTexuoMeTpuiecKkoe ypaBHECHHE.

3aKoH ACHCTBYIOIINX MaccC.
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41.
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YpaBHeHue Appenuyca.

XUMHUYECKUI MOTECHINA.

[TocraHoBKa 3a/1a4¥ KHUHETUKU COPOLIUU.

OO0111as1 OCTaHOBKA 3a]1a4l JUHAMUKU COPOLIMH.

Mopnens nporecca copOLUM 17151 3AMKHYTBIX CUCTEM BOJIOIIOATOTOBKH.

Penokcutsl 1 npouecc peokc-copOny HaHOKOMITO3UTaMHU METaJLT — HOHOOOMEHHHUK.
OcHoBHbIe (aKTOPbI, onpeaesonmue GyHKIHOHUPOBAHUS CHCTEM PEIOKC-COPOIIHH
[TocTpoenue nepapxuueckoi cxeMbl MOZIeNIel mpoliecca peloKC-CoOpOIHU

Dopmyisl uig 00pa3oBaHus MOJIEJIeH IepBOro, BTOPOTro U TPETHEro YPOBHEH HepapXu.
[Toctpoenue 6a30BOI MOIETH KHHETHKH MPOIIECCOB COPOIIHH.

VYcTaHOBIIEHNE OCHOBHBIX 3aKOHOMEPHOCTEN COPOLIMOHHBIX IPOLIECCOB HA OCHOBE 0a30BOM
MOJIETIH.

[TocTpoeHne MaTeMaTHUECKUX MOJEJIEN IEPBOIO YPOBHS MEPAPXUU AJIs IPOLIECCOB KUHETH-
KH.

[TocTpoeHne MaTeMaTHYECKUX MOJIENIEeH IEPBOrO YPOBHS HepapXUu AJIs MIPOLECCOB JUHA-
MUKH.

[TocTpoeHne MaTeMaTHUECKUX MOJIENIel BTOPOTO YPOBHS HepPapXUH JIJIs MPOIIECCOB KUHETHU-
KH

[TocTpoeHne MaTeMaTUUECKUX MOJIEJIEH BTOPOTO YPOBHS HEpapXUH [ IPOLIECCOB AUHA-
MUKH.

KonnenryanbHast MOieNIb peakTopa sl Mpoliecca peJoKC-cOpOLUU BO BHEILIHEM JIEKTPU-
YECKOM IIO0JIE.

O rpaHM4HOM YCJIOBUU HA TIOBEPXHOCTH COPOEHTA B ClIydae €ro KaTOJHOM MONSIpU3aLIUY.
MonenupoBaHue 3aMKHYTBIX CHCTEM BOJIOMIOJITOTOBKU B YyCTPOWCTBOM Ha OCHOBE ITpoliecca
pEeIOKC-COpOIHUH.

[IpyMeHeHrne UHTETPO-UHTEPIIONSIIMOHHOTO METO/1a PEeIICHUS 3a7a4 KUHETUKU U TUHAMUKH
MIPOLIECCOB PEAOKC-COPOIIUU

[Tpumenenne TexHonoruu nporpammupoBanust OLYMPUS s pa3paboTku mporpaMMHOTO
oOecrieueHus MPOIECCOB PEIOKC-COPOIIUH.

[TpoBeneHne KOMIBIOTEPHOTO SKCIIEPUMEHTA JUIsI TPOLIECCOB PEOKC-COPOLIUH.

AHanu3 pe3ynbTaToB KOMIIBIOTEPHOTO HKCIIEPUMEHTA MPOLIECCOB PEOKC-COPOLIMU: BpeMs
HACTYIJICHUs] pABHOBECHOT'O COCTOSIHUS Ha OTJIEIbHOM 3€pHe copOeHTa, MpopuiId KOHIIEH-
TpalMy aKTUBHOTO KOMITIOHEHTA B XapaKTEPHbIE MOMEHThI BPEMEHH, U3MEHEHNE KOHIICH-
TpalKU aKTUBHOTO KOMIIOHEHTA B LIEHTPE U Ha MOBEPXHOCTH 3€pHA COPOEHTa, U3MEHEHHE
MIOTHOCTU MU ()Y3MOHHOTO MTOTOKA Yepe3 MOBEPXHOCTh COPOCHTA, 3aBUCUMOCTb CTEIIEHU
MOJTHOTHI TMpoIiecca COpOIIUH.

Dx3ameH npoBoauTcs Ha ocHoBe KM, cocTaBiieHHBIX Ha OCHOBE BOITPOCOB JIsl TIOJITOTOBKH K

9K3aMEHY.
Onenka Kpurepuu onieHoK
OTmaso YcnenrHoe BRITIOTHEHNE WHAWBHIYATBHOTO 33aJJaHHs, Ha BCE BOIPOCHI
Ousera AaHbl MOJHBIE U TPABUIILHBIC OTBETHI.
XoDOLIO YcnenrHoe BBIMOTHEHWE WHIWBUAYAbHOTO 3amanus, Ha oguH u3 Bo-
P IIPOCOB OMJIETA HE JIaH NMPaBUIbHBIA OTBET
YIIOBJICTBOPUTENBHO | VemenHoe BHIIOMHEHHE MHIMBHAYATBHOTO 3amanns, Ha Ba Bompoca
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ouiera JAaHbl HC IMTPaBHUJIbHBIC OTBETEHI

HeynosnerBopurensHo

He BrImoaneHo HHIUBUAYAJIBbHOC 3aJaHUC UJIM HAa BCC BOIIPOCHI Oue-
Ta JaHbl HE IIPAaBUJIBHBIC UJIW HE ITOJIHBIC OTBETHI




