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Jluer akTyanu3anuu padoyeil mporpaMmbl

Pabouast mporpamma mepecMoTpeHa, o0CyxIeHa u ogoopeHa s peanmzanuu B 2021 - 2022 yyeOHOM TOAY Ha
3acenanny kapenpsr OUINKU

IIpotokomor 20 . Ne
3aB. xadenpoit M.B. Apxymnuc

Pabouas mporpamma nepecMoTpeHa, o0cyxeHa 1 oJoopeHa uis peanuzanuu B 2022 - 2023 yyeOHOM roay Ha
3acenannu kadeapsl Puzukn

IIporokom o 20 . Ne
3aB. kadenpoii M.B. Apkymuc




1 Heau ocBoOeHUS TUCHMIJIUHBI (MOLYJI51)

Henssmu ocBOSHMST TUCLUILIMHBL «UHCIEHHOE MOAENIMPOBaHUE (U3MYECKUX IPOIECCOB B TBEPIBIX TEIax», B
COOTBeTCTBMM ¢ TpeboBaHusAMU DesnepanbHOro rocynapcTBEHHOTo oOpaszoBarensHOro crangapra BO  mo
HanpasieHuro moarotoBku 03.04.02 ®msuka (yposens BO maructpatypa), yreep:xkaennoro 28.08.2015 r. (mpukas
Ne 913), sBisroTcs:

1) obecrieuenne 6a30BOi OATOTOBKH, BKITIOUAIONICH B CeOS H3yUeHUE W YCBOCHHE KJIACCHUECKUX OCHOB TCOPUH
TBEPAOTO TENa, a TAKKe 3HAKOMCTBO C YHCICHHBIMU METOJAMH IIPU HCCIICAOBAHUH MOBEPXHOCTHBIX M 00BEMHBIX
CBOICTB TBEPJBIX TEJI C PA3JIMYHON CTPYKTYPOU;

2) dbopmupoBaHHE, BBICOKOTO YPOBHSI TEOPETHYECKOW 0a3bl 3HAHMI, MOCTATOYHOM M aHAIN3a W PELICHHS
COBPEMEHHBIX Hay4YHbBIX U TEXHHYECKUX MPOOJIEM, CBSI3aHHBIX C HCIOJIIB30BAHUEM CBOWMCTB TBEPIBIX TEJ B HAYKE U
TEXHHKE.

2 MecTo tMCOMILIMHBI (MOIYJISI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

JucnmumHa YncneHHOe MOAENINPOBAaHUE (PU3WYIECKUX IMPOIIECCOB B TBEPABIX TENaX BXOAWUT B BapHATHBHYIO
4JacTh y4eOHOTo Mm1aHa 00pa30BaTeIbHON MPOTrPaMMEL.

Jns m3ydeHHs QUCHUIUIMHBI HEOOXOAWMBI 3HAaHUS (YMEHHS, BIajeHHA), CPOPMHUPOBAHHBIE B PE3YJIbTATE
W3y4YEHUs! TUCUHUIUINH/ IPAKTHUK:

Jis w3ydeHHs MUCIMIUIMHBI HEOOXOAWMMBI 3HAHHMSA (YMCHHS, HAaBBIKH), C()OPMUPOBAaHHBIC B pE3yJbTaTe
W3yUYCHISI OTIPE/ICIICHHBIX TUCIIUIUIHH Ha YPOBHE OaKajlaBpraTa WIH CICIHAINATETa, TAKIX KaK

Oobmas usuka,

Teoperudeckas Qusnka,

BrrancnurensHas pusuka,

MeTompl MaTeMaTHIecKOH (PU3HKH,

MaremaTnueckuii aHaIn3.

Tarxxe HEOOXOMUMBI 3HAHUSA (YMEHHUS, BIaAcHUS), (HOPMHPYIONIMECSH IapaUle]bHO C H3ydeHHEM JaHHOU
JMUCIUIUIMHBI B pE3yJIbTaTe U3YUEHUs JUCIUILIUH IIEPBOTO CEMeCTpa MarucTpaTyphbl:

KomMmmbioTepHbIe TEXHOJIOTUN B HAYKE U MPOU3BOJICTBE,

Teopus TBEpOro TENA.

3HaHus (YMEHHMA, BIAJCHHS), MOJYYCHHBIE NPH HM3YYEHUH MAHHOW ITUCHUIUIMHBI OyayT HEOOXOAWUMBI IS
M3Y4YEHUS TUCUUILIMH/TIPAKTHK:

KommbroTepHbIe TEXHOJIOTHH B HAyKe U IPOU3BO/ICTBE

HayuHo-uccienoparenbckas paboTa

Teopwust TBeporo Tena

BosHOBBIE TIpoLIecCH B KOHACHCHPOBAHHBIX CPefax

DJeKTpuYecKre ¥ MarHUTHBIE CBOWCTBA TBEPJIBIX TEI

[ToaroroBka K 3amuTe U 3aIIUTa BHITYCKHOM KBaIN(UKAINOHHOHN paboThI

[TpousBoaCTBEHHAS - PEAUIUIOMHAS ITPAKTHUKA
3 Kommnerenuuu o6yuaronierocsi, GopMupyembie B pe3yJbTaTe 0CBOEHUsI
AUCHMILIAHBI (MOAYJISl) U NJIAHUPYEMBbIe Pe3yJbTaThl 00y4YeHusI

B pesynpraTe OCBOEHHS IUCHUIUIMHBI (Moayisi) «YucIeHHOE MoJenupoBaHHE (U3NYECKUX IPOIECCOB B
TBEPABIX TeNax» 00ydalomMics JOIDKEH 00J1a/1aTh ClIeTyIOIIMMHI KOMITETEHIHSIMU:

CTpyKTypHBIit [Tmanupyemsie pe3yapTaThl 00ydeHHS
JIIEMEHT
KOMIIETEHLIUH

OK-1 crmocoOHOCTBIO K a0CTPaKTHOMY MBIIIUICHHUIO, aHAIIU3Y, CHHTE3Y




3HaTh 3HAYCHUE JIOTHYECKUX IMOHITUI aHalin3a, CUHTE3a, UHAYKIUU, ACAYKIIUN

Vmerp IPUMEHATH MCTOJIbI aHAJIN3a U CUHTE3a 3HAHUA B HpOd)eCCPIOHaHBHOﬁ JACATCIBHOCTH,
HCIOJIB30BATh UX HA MEKJUCHUIIIMHAPDHOM YPOBHE

Bnanets HapbikaMM ncnonb30BaHUS METOOB aHalin3a, CUHTE3a, ACAYKIIUN U MTHAYKIWUW JJIA
peuICHUA MMOCTABJICHHBIX NCCJIICAOBATCILCKUX 3a1a4

OK-3 roToBHOCTBIO K CaMOpa3BUTUIO, CaMOpcCain3alliy, UCIIOJIB30BAHUIO TBOPUCCKOT'O NOTCHIMAJIa

3HaTh CriocoOBbI MOBBITICHUS KBATA(DUKAITTH

Ymets ITpno6peraTs 3HaHMS B 001aCTH €CTECTBEHHBIX HAYK, CAMOCTOSATEIHHO OCBAUBATh
MIPUHIMIBI ¥ 3aKOHBI, (POPMBI ¥ METOIBI TO3HAHHS B TPOPECCHOHATTBHON AEATEIPHOCTH

Bnanets PasBuToif MOTHBAIIEH K CAMOPA3BHUTHIO C IENBIO MOBEIICHIS KBATU(DHKAIINA 1
PO ECCHOHATHHOTO MacCTEPCTBA

OIIK-5 criocoOHOCTEIO NCTIONB30BaTh CBOOOIHOE BiIaeHHIE MPOPECCHOHANEHO- TPOGUINPOBAHHBIMA
3HaHUSAMH B 00JACTH KOMITBIOTEPHBIX TEXHOJOTHH I peIeHus 3a1a4 Mpo(eCcCHOHAIBHOM NesATeIbHOCTH, B TOM
YHCIIe HAXOMAIIMXCS 32 IpeiellaMH HallpaBJICHHOCTH

3HaTh OCHOBHBIE CTTOCOOBI HCITOJIB30BaHUS CIIELUAIN3UPOBAHHOTO IIPOTPAMMHOI0O
obecrieueHus

VYmers MIPUMEHSATH CIEUATU3UPOBAHHOE MPOrPAMMHOE 0OecTieueH e B MPOPeCCHOHATBHOM
IEATEIILHOCTU

BJ'Ia,Z[eTI) HaBI)IKaMI/I HCIIOJIB30BAaHUA U CO3JaHUA CHeI_II/IaJ'II/I?)I/IpOBaHHOFO HpOI’paMMHOFO
obecrieueHust ISl peleHns mpo(hecCHOHATBHBIX 3a1a4

ITK-1 cnocoOGHOCTBIO CAaMOCTOSITENILHO CTABUTh KOHKPETHBIE 33/1a41 HAyYHBIX HCCIIEOBaHUH B 001aCTH (HU3UKH
U peliaTh UX ¢ MOMOIIBI0 COBPEMEHHOM anmnaparypsl 1 HHGOPMaIMOHHBIX TEXHOJIOTUH C UCIOIB30BaHUEM
HOBEHUILEro POCCUIICKOTO U 3apyOeKHOTO OIIbITa

3HaTh OCHOBHEIE CITIOCOOBI HCIIOJIE30BaHUS CIICIHUAJIU3UPOBAHHOT O 060py,I[OBaHI/I$I n
IporpaMMHOTO obecrnieueHus

Ymers COCTAaBJIATH IIJIaHBI IIPOBEICHNS HCCIICAOBAHMUI C IPUMEHEHHEM COBPEMEHHOTO
000pyI0BaHUS ¥ TPOTPAMMHOTO OOECIIeUeHNUS

Branets HaBrikamMu caMOCTOSTENTFHOM ITOCTAHOBKH 33149 UCCIICTOBAHHS, HCXOS U3
UMEIONIETOCs B paCOPSKEHUH 000PYIOBAHHS U IPOTPAMMHOTO 00ecTIeueHUs




4. CTpyKTypa, 00BEM U coliep:KaHne TUCIUILIUHBI (MOTYJIs1)

OO01mast TPyA0EMKOCTh TUCIMILIMHBI COCTABISICT 4 3a4eTHBIX equHuI] 144 akal. 4acoB, B TOM YHUCIE:
— KOHTaKTHas pabora — 38,1 akasn. 4acos:
— ayautopHas — 38 akaj. 9acos;
— BHeayauTopHas — 0,1 akaz. gacos
— camocTosiTenbHas padora — 105,9 akan. wacos;

®opMa aTTecTalUy - 3a4ET C OLEHKOM

AynuropHas § -
o KOHTaKTHas B g ®opma
3 pa6ora = % Bux TEKYILETO
Paznmen/ Tema = (8 axan yacax) | S 5| avocrosrennhoii KOHTPOJIS Kon
JHCIUATUTHHBL O a6 pa g = paboTsi YCHEBAEMOCTH M | KOMIIETCHIIUH
i r E chc TIPOMEAKYTOUH
eK. : Q. OU aTTecTaluu
3aH.| 3aH.
1. JluckperHble MoJeNH
TBEPJIOTO Tela
Camocrosrens
HOE M3y4CHHUE
JUTEPATYPHI 110
TeMe, pelICHHe Iposepka
11 OnHoMepHast WHANBUAYATIBHBIX | pry B TyaIbHBIX
moxens YIpyTO 6/2 1 AOMAIITHAX ZIOMALIHHX OK-1,
B3aUMO/ICHCTBYIOIINX " 7.9 3a/laHuy, 3ajanwuit, onpoc, | OK-3, OIIK-
MaTepUaibHbIX TOYEK OCBOCHHC mpoBepka orderoB| 5, TIK-1
OJIMHAKOBOM MacCCHI HPOTPAMMHBIX [ 170 jaGOpaTOPHBIM
HIPOAYKTOB, paboTtam
COCTaBIICHHE
OTYETOB TIO0
1a00paTOPHBIM
=
Camocrosrens
HOE M3y4CHHUE
JUTEPATYPHI 110
TeMe, pelleHHe Iposepka
UHANBUAYAIIBHBIX |y i ryabHBIX
1.2 Mogens ynpyro JOMAIITHHX ﬂﬂOM:IZIHHX OK-1
BIANMOJICHCTBYIONIHX 8/4 2 3a/1anui, 3amanui, onpoc, | OK-3 OHI,<—
MaTepHaIbHBIX TOYEK u 2 OCBOCHIE HpOBepKa, OT‘IGT(;B 5, ﬁK-l
HECKOJILKHX COpTOB HPOTPaMMHBIX [ 170 jaG0paTOpHBIM
HIPOAYKTOB, paboTtam
COCTaBIICHHE
OTYETOB TIO0
1a00paTOPHBIM
=




CamMmocTosaTenb
HOE U3y4YCHHE
JIUTEPATYPHI 110

13 OnHomepHast TCME, PCIICHUE IIpoBepka
MOJIEINIb HHIUBUAYAIBHBIX |y ruBH Ty a bHBIX
B3aMMOJICHCTBYIOIIHNX 8/4 2 ﬂOMameIX I[OME}’HIHI/IX OK-1,
MaTepHabHBIX TOYEK " 2 3ajlaHuny, 3amanuii, onpoc, | OK-3, OIIK-
OOVMHAKOBOM  Macchl ¢ OCBOCHHE MPOBEPKa OTYCTOB 5, IIK-1
Y4ETOM aHIaPMOHUYHOCTH HPOrPaMMHBIX | 110 j1aGopaTOPHEIM
B3aUMOJIEHCTBHS HPOAYKTOB, pabotam
COCTaBJICHHE
OTYETOB 110
71a00paTOPHBIM
Hroro no pasaeny 22/ 6
10U 19
2. HempepsiBHBIE MOAETH
TBEPJIOTO Tena
Camocrosdrens
HOE M3Yy4eHHE
JUTEPATYPHI IO
2.1 Orucanme H:I;?IE;IE;I:;:;;X MH;LH;;IIIJ:)[O]:;T;?,IX
pacmpocTpaHeHUs JOMATIIHIX Y
BO3MYIICHUH B TBEPIAOM 8/4 2 3 TAHMH I[OME},HIHHX OK-1,
Tene npu HOMOIH " 2 OCEOCHI/I;: 3ajanwuii, onpoc, | OK-3, OIIK-
ypaBHCHMS cOeBaHIsL mpoBepka otdetoB| 5, [TK-1
cTpyHbI HPOTPAMMHBIX [ 170 jaGOpaTOpHBIM
NPpONYKTOB, paboTtam
COCTaBJICHHE
OTYETOB 110
71a00paTOPHBIM
DIy~
CamocrosTens
HOE U3y4YCHHUE
JUTEPATYPHI IO
TeMe, PeIleHIe Iposepka
99 JBymepHas UHANBUAYATIBHBIX | prpy iy ryaIbHBIX
HeHTpaJILHOCI/IMeTI})III:I/[‘IgaSI 8/4 2 ﬂ:;/l 1111{1114{;1 ) AOMAIHIX OK-1,
MOJIENIb PACTIPOCTPAHEHHUS u 2 OCEOGHI/Ié sanauuii, onpoc, | OK-3, OIIK-
YIpYIHX KoNeOaHHil mpoBepka otdetoB| 5, [TK-1
HPOTPaMMHBIX [ 170 jaGOpaTOpHBIM
HIPOAYKTOB, paboTtam
COCTaBJICHHE
OTYETOB 110
1a00paTOPHBIM
=~
HUroro mo pasmeny 16/ 4
Uroro 3a cemectp 38/ 1 320
181 05,9
K-1,0K-
Hroro o gucuumninie 38/ L 3aquuc 3 OﬁK-S’?IK-
181 05,9 OLIEHKOM > >

1




5 O6pa3oBaTe/ibHbIE TEXHOJIOTHH

PesynpraT ocBOCHMS AUCIMIUINHBI «HHCIEHHOE MOAEINPOBaHNE (PU3NIECKUX MPOLECCOB B TBEPIABIX TEIAXH» —
(opMHpOBaHHE Yy CTYIEHTOB KOMIIETCHIMH MPEACTaBIAIOMNX COOOH MUHAMHYHYIO COBOKYHNHOCTh 3HAHMWH,
YMEHHH, BJIAJICHUH, CIIOCOOHOCTEH M IMYHOCTHBIX KaueCTB, KOTOPYIO CTYJEHT MOXKET IPOJIEMOHCTPHPOBATH IIOCIIE
3aBepIICHNU JaHHOW YacTH 00pa3oBaTeNbHON mporpaMMel. s GopMuUpoBaHHS 3TUX KOMITETCHIINH U pealn3anun
MPEIYCMOTPEHHBIX BHJOB y4eOHOW pabOTH, B y4eOHOM IIpollecce B KadecTBE O0Opa30OBATENBHBIX TEXHOJIOTHH
UCTIOJIB3YIOTCS TPAIUIIMOHHAS U MOy IbHO-KOMIIETEHTHOCTHASI TEXHOJIOTHH.

VYueOHble 3aHATHS IPOBOJSTCS B BUIE

1) JTaGopaTtopHbIX paboT

Pemienue ¢u3nyecknx 3aqad MpH MOMOIIHM YHCIEHHOTO MOJISIUPOBAHUS SIBJISAIOTCS HEOTHEMIIEMON M Ba)KHOW
YacThI0O W3Y4YEHHUs] COBpPEMEHHOro Kypca ¢u3uku. Ha HHX, Ha npuMepax KOHKPETHBIX 3ajad YIIyOJsroTcs
TEOPETHYECKUE OCHOBBI Kypca, IIOKa3bIBAE€TCSI MX MPAKTHYECKOE INPHMEHEHHE, BHIpaOaThIBAlOTCS OCHOBHBIC
BIIAJCHI IS TajbHEHIIeH CaMOCTOSTEIFHON paboTHI.

2) KOHTPOJIBHBIX PaboT.

KonTtponbsHbIe pabOThI HCHONB3YIOTCS C LENbI0 OLEHKH CTETIEHN YCBOSGHHS KPYITHBIX Pa3/eioB MM COCTaBHBIX
yacTed u3ydaemMod aucuuIuiMHbL. OCHOBHBIMH (OPMaMHM KOHTpPOJS SIBISIOTCS MHChbMEHHAs JOMAIIHSA
KOHTpOJIbHAs pab0Ta, KOMITBIOTEPHOE TECTHPOBAHHE.

Ha na6opaTopH1)1x 3aHATHUAX MPUMCHAIOTCA KaK aKTUBHBIC, TaAK U UHTCPAKTUBHBIC MCTO/IbI o6yqu1/1;1, KOTOpPbIC
B OTJIMYHE OT aKTHBHBIX METOJIOB, OPHEHTUPOBAHbI Ha 0ojee HMIMPOKOEe B3aUMOJIEHCTBHE CTYAEHTOB HE TOJIBKO C
npenogaBaTeyieM, HO U ApYyT € APYIOM U Ha JTOMHUHHUPOBAHUE AKTUBHOCTH CTYACHTOB B IIPOLECCE 06y‘IeHI/Iﬂ

6 YueOHO-MeTOAMYECKOE 00eclevyeHne caMOCTOSTeIbHOI padoThHI 00yUaIOLIHXCS
[IpencraBneno B npunoxeHnn 1.

7 OueHOYHBIE cpecTBA 1/ NPOBEIeHHUs MPOMEKYTOYHOM aTTecTaluu
[pescTaBieHbl B MPUIOXKEHNUH 2.

8 YueOHo-MeToAMYecKoe U HHGPOPMAIMOHHOE o0ecnevyeHne TUCHUILTHHBI (MOTYJIs)

a) OcHoBHas JMTepaTypa:

1. AGakymoB, M. B. Jlekuuu MO YMCIICHHBIM METOJAM MareMaTthieckoil ¢usuku: Yu.moc./ M.B.AbOakymoB,
A.B.I'ymua; MI'Y um. M.B.JlomoHOCOBa. @aKyibTeT BBIUMCI. MaTeMaTHke M KuOepHeTuku. - Mocksa :HUI]
NH®PA-M,2013-158 c¢. (BO:bakamasp.). ISBN 978-5-16-006108-5. - Tekcr : oaaekrpounsii. - URL:
https://znanium.com/catalog/product/364601 (nata o6pamenus: 24.09.2020). — PesxuM gocTyIa: 1Mo moAMUCKe.

2. Crpekanos, 10. A. ®usuka TBepaoro Tena: YueoHoe nocodue / F0.A. Crpekanos, H.A. TensikoBa. - Mockaa :
UL PUOP: HUILI Uudpa-M, 2013. - 307 c. (Briciree obpa3zoBanue: bakanaspuar). ISBN 978-5-369-00967-3. -
Texct : anektporHsid. - URL: https://znanium.com/catalog/product/363421 (nara ooparmenus: 24.09.2020).

0) JonoiHUTeIbHAS JIUTEpaTypa:



1. KanutoHoB, A. M. ®u3nMKO-MeXaHMYECKHUE CBONCTBA KOMIIO3UIIMOHHBIX MaTepHUajoB. YTIPYrue CBOHCTBa
[DnexTponHsIit pecypc] : Mmonorpadus / A. M. Kanutonos, B. E. Penpkun. - Kpacnospck: Cub. denep. yu-t, 2013.
- 532 ¢. - ISBN 978-5-7638-2750-7. - Tekcr : anekrpounsiid. - URL: https://znanium.com/catalog/product/492077
(mata oopamienus: 24.09.2020). — PesxuM 10CTyIA: IO HOIIIHCKE.

2. Tlony6osipoB, B.A. Bnusane MexaHWYECKHX BO3ICHCTBUA Ha (PU3UKO-XUMHUYECKHUE IMPOIECCHI B TBEPIBIX
Tenax : MmoHorpadus / B.A. TTomy6osipos, O.B. Arnpromkoa, M. A. TTaynu, 3.A. Koporaesa. - HoBocubupck : N3 a-
Bo HI'TY, 2011. - 604 c. (Cepust «Monorpaduu HI'TY»).ISBN 978-5-7782-1847-5. - TekcT : 3JIEKTPOHHBIN. -
URL: https://znanium.com/catalog/product/548239 (mara obGpamenus: 24.09.2020). — Pexum poctyma: Mo
TIOATTUCKE.

B) MeToauueckue YKazaHnus:

JlabopaTopHBIN HPaKTHKyM IO Kypcy «MopaenupoBaHue (DU3NYECKUX IPOLECCOB B SACPHBIX peakTopax» /
Hatimymma A.T., YeptkoB FO.b., Anukua M.H. - Tomck:U3n-Bo ToMckoro monmurex. yauBepcureta, 2015. - 111 c.
- Tekcrt : anextponnseiii. - URL: https://znanium.com/catalog/product/701502 (mata oOpamenus: 24.09.2020). —
Pexum noctymna: 1o nNoanucke.



r) [Iporpammuoe odecrieyenne u HTEpHET-pecypcebl:

IIporpammHoe obecnieyeHue

HaunmenoBanue .
o Ne norosopa Cpok JieiicTBUS JTMIECH3UU

MS Windows 7
Professional(myst 1-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)

MS Office 2007 Ne 135 ot 17.09.2007 GeccpouHo
Professional

MathCAD v.15
Education University J-1662-13 or 22.11.2013 GeccpouHo
Edition

Bo.rland Turbo Nel12301 ot 23.11.2005 OeccpodHo
Delphi

ABC Pascal cB0OOIHO pacnpocTpansemoe [10 6eccpouHo

IIpodeccuonanbubie 62361 JAHHBIX M HHGOPMAILMOHHBIE CIIPABOYHBIE CHCTEMBbI
Hazpanue kypca Ccplika
OnexrpoHHBIe pecypcbl oudmuorexku MI'TY mm. I'.I1. Hocosa asphttp://magtu.ru:8085/marcweb2/DefauIt

9 MaTepuajbHO-TEXHUYECKOe ofecniedyeHne JUCHUTLIMHBI (MOTYJI5)

MaTepHanLHo-TeXHqucxoe obecreueHne JUCHUIIIIMHBI BKIIFOYACT:

Y4eOHbIe ayANTOPUH JUTA NPOBEACHUS 3aHATHH JIEKIIHOHHOTO THMA: [lepcoHanbHbIil KOMMIBIOTEp ¢ makeToM MS
Office, BrixogoM B MIHTEpHET M 10CTYIIOM B HH()OPMAIMOHHO-00pa3oBaTenbHOU cpeae «CucTeMa AUCTAaHIMOHHOTO
ob0yuerns MI'TY» MynsTUMeuitHbIE CpeCTBa XpaHSHNUS, TIepelavd U MPEICTaBICHIS HHPOPMALIHH.

Y4eOHbIe ayANTOPUH JUT MPOBEACHUS MPAKTUUCCKUX 3aHATHH, TPYIIIOBBIX M HHANBUILYAIbHBIX KOHCYIbTAIHH,
TEKYIIIEro KOHTPOJIS U MPOMEXYTOYHOM arTecTanuu: IlepcoHanbubii kKommbioTep ¢ maketom MS Office, Beixomom
B MHTepHeT M gocTynoM B HH(DOPMAIMOHHO-00pa3oBaTeiabHO# cpene «CHCTeMa MUCTAHIHOHHOTO OOYUYCHHS
MI'TVY»

KommbroTepHsIii kiace

[Mepconanbhbie KoMmbloTephI ¢ maketomM MS Office u Beixomom B UnTepHeT

[Tomemnenust st caMOCTOSITENBHOM PaboThl oOyuaromuxcs: IlepcoHanbHble KOMIBIOTEPHI ¢ MaketoM MS
Office, BbixogoM B VIHTEpHET U JOCTYIIOM B JIEKTPOHHYIO 00pa30BaTENbHYIO Cpelly YHUBEPCUTETA

[Tomemenne s XpaHeHUsI U MPOPHUIAKTHYECKOTO 00CITyX)HMBaHUA ydeOHOro obopynoBaHus: CTemmaxu A
XpaHeHHs y4eOHO-HarIAJHbIX IT0COOM 1 yueOHO-METOJUIECKOM JOKYMEHTAINH.



punioxenne 1
6. YueOHO-MeTOIMYECKOE 00ecneueHHe CaMOCTOATEIHLHOI PadoThHI 00yYaoIMXCst
IIpumepnuvie memul nabopamopnuix pavom (JIAb):
JIAB Nel « METO/[bI YUCJIEHHOI' O HHTEI'PUPOBAHUA U JUDPEPEHI[HPOBAH».

3agaya. J{ns wm3BecTHOM QyHKUMM y = y(X), ONpelnequTe IEpPBYI0 M BTOPYIO IPOM3BOAHBIE B TOYKE C
KOOPJHMHATOM X, a TAK)KE WHTErpajl B HHTEpBaJe OT a 10 b

JIAB Ne2 « MOJEJIMPOBAHUE CUCTEM C OJHOH CTEIIEHBIO CBOEO/IbI».

3amaua. Mmeerca ¢usudeckas cucTteMa ¢ OIHOHW CTEHEHBIO CBOOOIBI, COCTOSINAs W3 MHEPIMOHHOTO JJIEMEHTa
Maccoil m, yIpyroro 3JIeMEHTa JKECTKOCThIO K M JUCCUIAaTHBHOIO 3JIEMEHTa ¢ KO3()(UIIMEHTOM CONPOTHBIICHUS T.
OmnpenenuTs OTKINK CUCTEMBI X(t), @ TAaKXKe ee MEepBYI0 U BTOPYIO Npou3BoHbIe V(t), a(t), Ha BHEIIHee BO3JIECTBIE
Fx = Fx (t), eciiu u3BectHbl HavanbsHbie yeaosus x(0), v(0).

JIAB Ne3 « MOJIEJIb IBYMEPHOI O JBM)KEHUS MATEPHAJIBHOU TOYKH».

3agada. MaTepuanpHas TOYKa Maccoll m aBIkeTcs B cuinoBoM noie Fy = Fy(X,y), Fy = Fy(x,y), npu 5ToM Ha Hee
TEHCTBYET CHJIa BSA3KOTO TPEHHs C MPOeKIMAME Fry = - I Vy, Fry = - I' V,, HalpaBiIeHHAs IPOTHBOIIONOKHO CKOPOCTH.
Heobxoxumo, 3Has HA9aIbHbBIE YCIOBHS Xg , Yo , Vox + Voy , TOCTPOHTB TPAEKTOPHIO ABIDKEHHS TOUKH.

JIAB Ned « MOJEJIb JIBIDKEHUA CUCTEMbBI MATEPHAJIBHBIX TOYEK».

3amada. MimMeetcsa cuctema N MaTtepHanbHBIX TOYEK ¢ MaccaMu my; , i = 1, 2, ..., N, B3anMOAeHCTBYIOMHUX APYT C
IPYTOM C BHYTPEHHHMH CHJIaMH, Ha KaXIYI0 M3 KOTOPBIX NCHCTBYeT BHEUTHsS cmia. VcXoms M3 HadalbHBIX
KOOPJMHAT X;, Yi, 1 CKOPOCTEH Vyij, Vyi, OPEENNTE KOOPAUHATBI M CKOPOCTH MaTEPHANIbHBIX TOYEK B MOCIEAYIOIINE
MOMEHTHI BPEMEHH.

JIAB Ne5 « MOIEJIMPOBAHHUE KOJIEBAHUH CBA3AHHBIX OCLIUJIJIATOPOB.

3anaya: Umeetcst cucrema 3 N OCHMIUIATOPOB C MaccaMH M M JKECTKOCTBIO MPYXKUH Kj, CBSI3aHHBIE MEXIY
co00il ynpyrumu CBSI3sIMH C JKECTKOCTBIO (j . Ha Kakabli OCHMIUITOp NEHCTBYET CHja BS3KOTO TPEHHUS - I 1.
3agansl HavdanmbHele cMemmeHus & (0) m ckopoctu m; (0) Bcex ocmwniaTopoB. Ha oTnenbHBIE OCHMILIATOPHI
JeiicTByeT BeIHYy K1aomas cuna Fie = Fie () HekoTopele ocMmIATOphl KoaeboTes 1o 3akoHy &; = &; (t). 3BecTHoO,
YTO KpaifHHue OCHWIIIATOPHI 3aKpeIuieHsl (cBoOoaHbI). HeoOX0aumMo mocTponTh KOMITBIOTEPHYIO MOJIENb KoJieOaHnit
CBSI3aHHBIX OCLMJUIITOPOB.

JAB Ne6 « MOJEJIMPOBAHUE ABTOBOJIHOBbBIX IIPOL[ECCOB».

3amaua: llmeercst AByMEepHash aKTHBHAs Cpela, COCTOANIAss W3 D3JEMEHTOB, KaKIBIH M3 KOTOPBIX MOXET
HaXOAMThCS B TPEX PA3IMYHBIX COCTOSIHUSIX: MOKOE, BO30YXICHUH U pedpakrepHocTH. [IpH OTCYTCTBUHM BHEIIHETO
BO3ACUCTBHS, JJIEMEHT HAXOJUTCA B COCTOSHMM IOKOA. B pesynmbTare BO3AEHCTBUS JIEMEHT HEPEXOAUT B
BO30YXK/IEHHOE COCTOSIHHE, ITPpHoOpeTast CoCOOHOCTh BO30YXIaTh COCEAHUE DJIEMEHTHL. Uepe3 HEKOTOpoe Bpems
nociie BO30YXKJICHHUS 3JIEMEHT MEePEeKIII0YaeTCs B COCTOSIHAE pepaKTepHOCTH, HAXOsICb B KOTOPOM OH HE MOJKET
ObITH BO30YX/IEH. 3aTeM JIEMEHT caM BO3BPAIIAETCS B MCXOJHOE COCTOSHHE IOKOS, TO €CTh CHOBA IpUOOpeTaeT
CIIOCOOHOCTB NEPeXOIUTh B BO30YXkJIeHHOE cocTostHne. HeoO6xoanmMo mpoMo1esnpoBaTh MPOLECCHl, TPONCXOISIINE
B JIBYMEPHOM aKTHBHOM cpelie IpH Pa3IHMYHBIX ITapaMeTpax CpeAbl M Ha4aJbHOM PacHpelesieHHH BO30Y)KICHHBIX
3JIEMEHTOB.

JAB Ne7 « MOJEJINPOBAHUE PACIIPOCTPAHEHHUA BOJIHBI».

33,[[3‘13. Hmeercsa HENPpEpbIBHAA OJJTHOMEPHAs yIripyras cpela. 3a,Z[aHLI KoJieOaHus OTACJbHBIX 3JICMCHTOB CPCbI
1 CKOPOCTDH PACIIPOCTPAHCHU S BO3MYIIICHUA. H€06XOI[I/IMO pacdyuTaTbh CMCUICHUA 3JIEMCHTOB CPEbI B ITOCICAYIOIINE
MOMCHTBI BpEMCHHU.



JIAB Ne8 « MOJIEJIb ABJIEHUH ITEPEHOCA (TEILIOIIPOBOJHOCTD, JUDDY3UA, BA3KOCTB)».

3amava: MeeTcss npsiMOYroyibHasl IUIaCTHHA, KOI(QQGHUUUEHT TEMIEpPaTypoOIpOBOIHOCTH KOTOPOTO 3aBHCHUT OT
KoopAMHaThl a=a(X,y). 3aJlaH0 HaualbHOe pacmpeaeneHue Temmeparypsl T=T(X,y), a Takke MOIIHOCTb (U
KOOPJHMHATHI (X,, Yn) MCTOYHHMKOB Temia. HeoOXoanMoO H3y4yHTh W3MEHEHHE TEeMIIepaTypbl PasIMuHBIX TOYEK
IUTACTUHBI C TEIEHUEM BPEMEHH.

Cnucok BONPOCOB /ISl CAMOIIPOBEPKH:

1. Uro Takoe AUCIIEPCHOHHOE COOTHOIICHHE?

2. B uem paznmane akyCcTHIECKOW M ONTHIECKOH BeTBel KoeOaHmii?

3. OT 4ero 3aBHUCHUT KOJIMYECTBO aKyCTUUECKHX (ONTHYECKNX) BETBEH?

4, Kak 3aBUCHT CKOPOCTB pacrpocTpaHeHus KoeOaHUi B 0JHOMEPHOH LIETI0YKe OT MacChl MaTepUalIbHBIX
Touek?

5. Kak 3aBHCHT CKOPOCTh PacpOCTpaHeHHs KOJIeOaHUi B OHOMEPHOH LIEMOYKE OT KECTKOCTH CBSI3U?

6. Yto Takoe ¢a3oBas U rpymnioBas cKopoctu?

7. Kak Bnusier yyer aHrapMOHUYHOCTH B3aMMOJICHCTBHS Ha PE3yJIbTaT YHCISHHOTO SKCIIEpUMEHTa?

8. B uéM nmpenMyIiecTBO UCHONb30BaHNS HEMPEPBIBHBIX MOAEIEH?

9. IlpoBeanTe aHAIOTHH MEXIy BEIUYHMHAMHY, ONHUCHIBAIOIINMH HENPEPHIBHYIO MOJENIb U AUCKPETHYIO MOJEIb
TBEPAOTO Tela.

10.KakoBBI yCIIOBHS IEepexoia OT HEMPEPHIBHON MOACTH K AUCKPETHOM?

11.3anumuTe aHATNTHIECKOE PEIICHUE YPaBHEHHUS KOJICOAHHS CTPYHBL.

12.3anumuTe aHATNTHYIECKOE PEIICHNE YPaBHEHUS KOJleOaHUs MEMOpaHBI.

13.  SIBHBIC U HESBHBIC PA3HOCTHBIC CXEMBI.

Memoouueckue pexomenoayuu 01 camoCcmoamenvHoi pabomsl CHyOeHmos

IoaroroBka Kk 3a4ery

Hepe;[ Ha4vaJioM NOATOTOBKU K 3a4€Ty HGO6XO[[I/IMO MMPOCMOTPETh BECh MAaTCpUal U OTJIOKUTH TOT, YTO XOPOLIO
3HAKOM, a HAYMHATh YIUTh HE3HAKOMBIN, HOBBIN

HaumHaii TOTOBUTECSA K 3adeTy 3apaHee, MOHEMHOTY, IO YacTsIM, COXpaHss crmokoiictBue. CoCTaBb IUIaH Ha
Ka)K]IHﬁ JCHb IIOJAIOTOBKH, HCO6XOI[I/IMO YCTKO ONpeAcInTb, YTO MMCHHO CCTOAHSA 6yZLCT n3y4aTbCs. A TaK»Xe
HEOOXOIMMO OIIPEEeITUTh BPEeMsI 3aHATHH C YICTOM PHTMOB OpTaHU3Ma.

K tpymHO 3amoMuHaeMoMy Marepualy HEOOXOTUMO BO3BPAIIATHCS HECKONBKO pPa3, MPOCMATPHBATH €r0 B
TE€YEHHE HECKOJIBKUX MUHYT BEUEPOM, a 3aTEM €lIe pa3 - yTPOM.

O‘IEHI) TIOJIC3HO COCTAaBJIATH IUIAHBI KOHKPETHBIX TEM U JCPKATh HUX B YME€, a HE 38.3y6pI/IBaTB BCIO TEMY
MOJHOCTBIO «OT» W «H0». MOXHO TakKe MPaKTUKOBaTh HAIMCAaHHWE BOMPOCOB B BHAE KPaTKOTO, TE3WCHOTO
W3TI0KEHUST MaTepuana.

3ay4ynBaeMblii MaTepual Jiydie pa3OuTh Ha CMBICIOBBIE KYCKH, CTAPasCh, YTOOBI MX KOJIHMUYECTBO HE MPEBBILIAIO
cemu. CMBICIIOBBIE KYCKH MaTeprana HeOOXOIMMO YKPYIHSATH M 00O00IIaTh, BBIpaXkas TIIABHYK) MBICIH OJHON
(pa3zoiil. TekcT MOKHO CUIIBHO COKPATHUTh, PEJCTABUB €T0 B BU/IEC CXEMBbI

Hepec1<a3 TEKCTa CBOMMHU CJIOBAMHU MPUBOJUT K JydIIEMY €ro 3allOMHUHAaHWUIO, Y€EM MHOTOKPATHOC YTCHHC,
MOCKOJIBKY 3TO aKTUBHAsI, OPTaHU30BaHHAS IIeTIbI0 YMCTBEHHAs paboTa

MeToauyeckne yKa3aHHUs 10 BbINOJHEHUIO JOMALIHEr0 3aaHUsl PEKOMEHAYETCs CJIEA0BaTh CIEAYIOIIEMY
00IIeMy anropuTmy:

1. TIpopabGoTaTh KOHCIIEKT JEKIIMU Ha MPEIMET BBISIBICHHS HENOHATHBIX MOMEHTOB T€-MBI.

2. B ciyuae Hanu4Hs HETIOHSITHBIX MOMEHTOB C(HOPMYIIUPOBATH BOPOCHL.

3. Haiiti U U3y4uTh JOMOJHUTEIBHBIA MaTepHal MO TEME, HCIOJb3Yysl PEKOMCHIOBAHHYIO JIUTEpATypy MU
3JIEKTPOHHBIE PECYPCHI YUeOHBIX TOCOOMit B cetn IHTEpHET.

4.  OTBeTHTH HA BO3HUKIIIUE B XOJI€ U3YUCHUS TEMBI BOTIPOCHI.
Breinucath TpaKTOBKH OCHOBHBIX MOHSTHIA, 3aKOHOB, IPUHITUIIOB U T.II. TIO TEME JICKITHH.
U3 nepevHs BOMPOCOB K 3a4ETy BBIOPATh T€, KOTOPBIE OTPAXKAIOT COACPIKAHUC JICKITHH.
Haiiti oTBeTHI Ha 3TH BONPOCHI B TEKCTE JIEKIMI U JIOMOJIHUTEIbHOM MaTepuare.
OdopmuTh MaTepuaa B MUICEMEHHOM BHUJIE

© N

IToaroroBka K BHINOJHEHHIO 1a00paTOPHOIi padoThI

JlaGopaTopHble pabOTHI SBISIOTCS OJHMM W3 BHIOB IIPAKTHUECKOTo oOydeHMs. VX menp — 3akperuieHue
TEOPETHYECKUX 3HAHWH, IIPOBEpKa Ha OIbITE HEKOTOPHIX IIOJIOKEHUH TEOpHMH W 3aKOHOB, NPHOOpeTeHHE
MPaKTHYECKNX HABBIKOB, IIPOBEJCHUH YKCIIEPUMEHTA, UCIIOIb30BAaHUH ITPOCTEHIINX ITPUOOPOB U aIapaToB.



3aganne Ha pa0boTy BBIJAETCS 32 HECKOJIBKO ITHEH 10 ee BbIIOJNHEHus. [JIi KauyecTBEHHOTO BBINOJIHEHHS
abopaToOpHBIX PaboT CTyAeHTaM HEOOXOIUMO:

1) MOBTOPHUTH TEOPETUIECKUIT MaTepHall IO KOHCIIEKTY M YI€OHUKY (COTIIACHO CITUCOKY JIMTEPATYPHI)

2) 03HAKOMHTHCS C OTIUCAHIEM JTa00paTOpHON pabOTHI:

3) B crenuanbpHOI paboueil TeTpanw 3ammcaTh Ha3BaHUE W HOMEp pabOoThHI, BEYEPTHTH TAONHIIBI JJIS 3aIUCH
NOKa3aHUH NpUOOPOB W pPE3yJAbTaToOB pacyera, MOATOTOBHTh MIJUIMMETPOBYIO Oymary, eciu TpeOyroTcs
rpaduyeckue MoCTPOSHHS | T.JI.

3) BBIACHHMB LeJb Pa0OTHI, YETKO MNPEACTaBUTH Cce0E IOCTaBICHHYIO 3aJady M CIHOCOOBI €€ JIOCTHKEHHUS,
NPOIyMaTh 0XKHUAAEMbIEC PE3YJIbTATOB OIBITOB

4) cnenathb NpeBapUTEIbHBIN TOMAIIHUN pacyeT, eciid TpeOyeTcs B 3a1aHIH

5) OTBETHTH YCTHO ¥ MUCEMEHHO Ha KOHTPOJIbHBIE BOIPOCHL.

6) CobnroiaTh OCHOBHBIE TIpaBHiia 0€30IIacHOCTH MPH padoTe B 1abopaToOpHU.

ITPABUJIA BBIITOJIHEHMA IABOPATOPHBIX PABOT

1. 3a xaxzno#t jabopaTopHOW ycTaHOBKOW pabotaeT He Oomee 2x crymeHTOB. I'pymma pazOuBaercs Ha
HNOATPYNIBI W3 2X 4YEJOBEK OOBIMHO IO JKENAaHWI0 CTyAEHTOB. [loarpynmsl ¢QuKcHpyloTcst B OKypHaie
IpernoaBaTeIeM.

2. Ilpu ono3nanuu crynenra Ha JIP:

- MeHee 15 MHH: CTYAEHT JOIyCKaeTcs B JabOpaTopHIo;

- Oonee 15 MUH: CTYIEHT JIONyCKaeTcs B JIa0OPAaTOPUIO C COOTBETCTBYIOLIEH OTMETKOW B IKypHaje
rpynmsl. K cnenytomeit JIP cryneHT momyckaeTcs HpU HaJIW4YUM JONMyCKa M3 JIeKaHaTa C yKa3aHUEM INPHYNHBI
MOTyYCHHMS JIOITyCKa;

3. Bo Bpems JIP B maboparopun MOTYT HAaXOIUTHCS TOJNBKO COTPYAHUKH KadeIpbl W CTYACHTHI W3
COOTBETCTBYIOIIEH TpyHmbl No pacnucaHuio. O043aTeNbHO NMPUCYTCTBHE XOTS OBl OJHOTO NpErojaBaTeNs WM
COTpY/IHHKA Ka(eapsl.

4.  CryneHT JOIyCKaeTcs MPenoaaBaTelieM K BBITOJIHEHUIO 1a00paTOPHOH pabOTHI TOIBKO MOCIE:

- MPOBEJICHUSI MHCTPYKTaXKa 110 TEXHUKE O€30MacCHOCTH U TOAMUCH TOJYyYHBILIETO U MPOBOJUBLIETO HHCTPYKTAX
B JKypHaJe TPYIIIBI;

- Ipu Hanuduu odopmiieHHOro xypHana (cMotpu «TpeboBanusi k odopmieHuto xypHaia i JIP»). Tlpu
OTCYTCTBUH WJIU HE IIOJIHOCTBIO 3all0JIHEHHOM KypHaie JIP:

- IPOCTABIIAETCS COOTBETCTBYIONIAS OTMETKA B )KypHaJIe TPYIIIHI;

- CTYIGHT TOTOBHT >XypHaJ B JIADOpaToOpHH;

- IpY HAIMYUHM BPEMEHHU CTYJICHT JOIycKaeTcs K BbimosHeHuto JIP (Bpemst Hauyana BeimonHenus JIP B stom
Cilydae IPOCTaBISIETCS B )KypHAJe).

T'oTOBBII *KypHal MOJNMCHIBACTCS MPEMNOAaBaTeIeM, TakKe JETaeTcs COOTBETCTBYIOIIAs OTMETKA B XKypHalle
TpYIIIEL.

5. CrTyZaeHTbI BHINOJHSIOT ONBITHI B COOTBETCTBUU C MHCTPYKIIMEH MO TEXHUKE 0E30I1aCHOCTH.

6. B xonme BeinosaeHus JIP mpemnoaaBatesib 0TBEYAET HAa BCE BOMPOCHI CTYIEHTORB 110 Teme JIP.

7. B xone JIP B )ypHaJ 3aHOCSITCSI:

- HCXOAHBIE MapaMeTphl (XapaKTEPUCTHUKU OIBITHOW yCTaHOBKM, aTMOC(epHble [aHHbIE, TOYHOCTb
M3MEPUTENLHOTO 000pYIOBaHUS U T.11.);

- U3MepsieMbIe ITapaMeTphl;

- YCIIOBUSI OTIBITOB;

- Pe3yJIbTAThl BBIYUCICHHUH (B TOM YHCIIE TPOMEXYTOUHBIE X YEPHOBBIE).

8. [Mocne cHsTHS 3aMepoB, IPOBEAECHHUS HEOOXOUMBIX PAacUeTOB M IIOCTPOCHUS Tpa(uKoB, CTYAECHT JOJDKEH
MpPEeJCTaBUTH MOJIyUYEHHbIE PE3yIbTAThI IPETIOAABATENIO Ha MOAMUCH. TaKkke JenaeTcs COOTBETCTBYIONIAasl OTMETKA B
KypHaJe TPYIIIHL.

IMoaroToBka k caave JJa6opaTopHoii padoThI

Jis 3amuTel TabopaTopHON paboTEl HEOOXOIMMO 3ar0IHUTE 0T4YeT 0 JIP

2. 3ammTa BRIIOTHEHHON 1a00paTopHON pabOTH IPOBOIAMTCS:

- 17151 4xvacoBeix JIP: B yacel nanno# JIP B coOTBETCTBUM C pacliucaHUeM;

- utst 2x4acoBbIX JIP: B 3TOT MM Apyrue THH B 4achl B COOTBETCTBHHU C PACITHCAHUEM.

3. 3amuTa BHIIIOIHEHHOH 71a00paTOPHOH PabOTHI MPOBOIMTCS TOMY XK€ MPENOAaBaTeN0, ¢ KeM MPOXOIHIo e
BeInoHeHue. [lonmyckaercs cnaua JIP nexropy kadenps

4. TpeboBanus npu 3amute JIP:



4.1. Ilpenonasarens oueHuBaet JIP B cOOTBETCTBUY € MPOrpaMMOi Kypca U IPOCTaBIIsieT OLEHKY B xkypHane JIP
U B JKypHAIIE TPYIIIbI.

4.2. TlpenomaBaTeib BIpaBe 0TKa3arh B npueme JIP 1Mo JTHYHBIM IPHYAHAM.

4.3. IlpetomaBaTens 06s3an mpuHATH JIP mipu:

- Haymuane xypHana JIP, opopMieHHOT0 B cCOOTBETCTBHH ¢ « TpeboBaHms K opopMIIeHHIO KypHaa s JIPy;

- INYHOM BBINOJIHEHUH CTyneHToM JIP;

- COBNAJECHUU DPE3YyNbTAaTOB OMNBITOB C KOHTPOJBHBIMU 3aMepaMH C TOYHOCThIO 10 20 % WiIu 10 OTHIENBHO
yKa3aHHOH B KOHKpeTHOMH JIP TouHOCTH.

- NMMCHMEHHOM BEPHOM OTBETE Ha KOHTPOJIbHBIE (TECTOBBIE) BOIIPOCHI M3 YTBEPXKICHHOTO Kadeapol CIHCKa,
HaNMCaHHOM B NIPUCYTCTBUU NPENOAaBaTENs.



Ipnnoxenne 2

«OueHoYHbIE CpeICTBA /ISl MPOBEAEHHs MPOMEKYTOUHOI aTTecTalum)

a) Ilnanupyemsle pe3yJibTaThl 00y4eHHs U OLICHOYHbIE CPeCTBA /sl IPOBeAeHHs IPOMEeKYTOUHOH

aTTecTalluu:
CTpyKTypH [Tnanupyemeie
B 3JIEMEHT pe3yNIbTaThI OrneHouHBIE CpeACTBa
KOMIIETEeHIIUU o0yueHus

OK-1: c1oco0HOCTBIO K A0CTPAKTHOMY MBINLICHUIO, AHAJIH3Y, CHHTE3Y

3HAYEHHE
JIOTHYCCKNX MOHATHH
aHaJIM3a, CUHTE3a,
WHIYKIWUH, JeTyKIUU

Hepeuem; eonpocoe 0151 HOO20MOBKU K 3auemy:

1. YucneHnHnie METOAbI.
(byHKHI/IOHaJ'H)HI)IX 3aBUCHUMO-

I/IHTCpHOJ’IHHI/IH n armnpoKrcuManus

2.  crel.
3. Yucnennoe muddepeHIHPOBaHNE U HHTETPUPOBAHUE.
3uar 4.  YuncneHHBIE METOMBI TONCKA HKCTPEMYyMa.
5. BrruucnuTensHBIC METOIBI INHEHHON anreOphl.
6. YucneHHsle MeTOABI pemieHUs cucrteM auddepeHnnanIbHbIX
YpaBHEHH.
MIPUMEHSITh 3ajaHust 17151 CAMOCTOSITENIbHOTO PELICHUSL.
METO/IbI aHANIN3a U 1. Touka ABUXKETCS TPSMOIMHEHHO cO ckopocThio V(t) = 3 + 2t + 1t%,
CHHTE3a 3HaHUS B YuncneHHBIMU METOIAMH ¥ aHAJTUTUYECKH OTNPEEIIUTE YCKOPEHHE TOUKH B
npodeccHOHANIBFHONH | MOMEHT BpeMeHH 1 ¢ W mpoiaeHHBIH myTh 3a Bpemst oT 1 10 3 c.
JeATEeTbHOCTH; [ToBroprTe pacdeTsl IpU pa3NUYHBIX 3HAYCHMAX INara W CpPaBHUTE
UCTIONIB30BATh UX HA | pe3yJIbTaThl.
MEXANCIMIUTNHAPHO 2. VMeeTcs MIaCTHHKA TONMIIMHOM h orpanmuenHas Kpusoii y = X° u
M YpOBHE npsimoid Y = 1. Ee m1oTHOCTE ecTh GyHKIMs KoopauHaThl Y: p(Y) = po (1 +
oY), THe o -- TPOM3BONBHBIA KOA(PQHUIMEHT NPONOPLIHOHATHHOCTH.
Onpenenute ee TIOMaas U Maccy MmetogoM Monte - Kapio.
3. Omnpenenure KOOPAWHATHI ILIEHTPA MAcC IUIACTHHBI TOJIIMHBL h,
YMmeTsb orpanmdenHoil mpsMbiMi X = 0,y = 0, y = 4 - X%, IIOTHOCTb KOTOPO
paBHa p.
4. TlnactuHa TommuHOW h wmMeer ¢opmy kpyra pamuyca R. Ee
IUTOTHOCTH C POCTOM PACCTOSHMS I 70 EHTpa yObIBaeT mo 3akony p(r) =
po (1,5 - r/R). MerogoM 4YHCIEHHOTO WHTEIPHUPOBAHHS OIPEICIUTE
MOMEHT MHEPLHUH IUIACTHHBI OTHOCHTEIILHO OCH TPOXOJIIEH uepes ee
LEHTP M JIeXKAIIeH B e INIOCKOCTH.
5. TloctpoliTe KpHBYIO 3aBHCHMOCTH H3Iy4aTeIbHON CHOCOOHOCTH
a0COJFOTHO YEpHOTO Tejla OT YacTOTH IPH MOCTOSHHOM Temmeparype T,
BhIpaxkaeMyto popmyioit [Tnarka: f, (0,T) = A’/ €%- 1), rie Au B -
nocrosiuable  koaddurmentel. [locrpoiite rpaduk npu pazauyHeix T.
MeToJIoM  YHCJIEHHOTO HWHTEIPUPOBAHMS HAaWAWTE HWHTETPAIbHYIO
CBETHMOCTB a0COJIFOTHO YepHOTo Tena, B3sB uHTerpat ot f, (o, T).
Haspikamu 3a7aHust 1711 CAMOCTOSITEIIEHOTO PEIICHUS.
HUCIIOJIb30BaHMA 1. Ha Touky Maccel m JEHCTBYeT CKauyKoOoOpa3HO H3MEHSomascs
MCTO/IOB aHAJIn3a, cuna. Mccnenyiite ABIKeHHE TOYKH, MPOAHATM3UPYWTE MOIY4YHMBIIHECS
CHHTE33, ACAYKUUH U | rpaduku 3aBUCUMOCTEH X = X(t), vy = Vy (1), ax = ax (t).
HHIYKIAA TS 2. [Ipomopenupyiite ABMKEHHE MaTepHaIbHOW TOYKH, JABHKYILIEHCS B
peIeHns BSI3KOM cpejie Mmoj AeHCTBHEM IOCTOSIHHOW CHIIBI, HalpaBJIeHHOW BIOJb
Branets | nocrasnenneix ocu x: Fy= const>0 mnpu HavanbHeIX ycHoBHAX Xo= 0, Vi <O0.
?:;::HOBaTeHLCKHX [poanamusupyiite moiyyarommecs rpaduku x(t), vy (t), ax (t). Joxaxure,

YTO BpeMs MOJbeMa KaMHs, OpOILIEHHOTO BEPTHUKAILHO BBEPX, MEHbBIIE
BpPEMEHH CITyCKa.

3. Co3naiiTe MOJeNb NEPEXOJHOI0 Ipolecca B IIENH, COJepiKallel
pesucTop R M Karymiky MHAYKTHBHOCTH L, MOIKIIOYEHHBIE K UCTOYHUKY
TIOCTOSIHHOTO HAIpsDKEHHs], TIPH YCJIOBHH, UTO ig He paBHO 0. Mccienyiite




CrpykTypH
BIH DJIEMEHT
KOMITETEHIIUN

ITnanupyemsie
pe3yabTaThl
o0y4eHus

OrneHOYHBIE CPENICTBA

AQHAJOTMYHBIA  MEpPEeXOJHBIH  Mpolecc B LENH,  cojaepiKariei
MOCJIE/IOBATENILHO COSJMHEHHBIE PE3UCTOP U KOHJICHCATOP.

4. V3yunTe OBWXKEHUE KoyieOaTeIbHOW CHCTEMBI B Cilydae ciaboro
saTyxanms, koraa r/2m<amg = (k/m)*2. Y6eaurech B TOM, 9TO yeKopeHue
U3MEHsieTCsl B MpOoTHBO(aze C KOOPAMHATOH, a CKOPOCTh OIepexacTt
KOOpJAMHATY Ha 7/2, THpUYEM aMIUTUTYABl KoyieOanuii x(t), v(t), a(t)
YMEHBIIAIOTCSL 10 OJKCIoHeHTe. [IpoBeauTe CEepHI0 BBIYHCIUTEIBHBIX
HKCTIEPUMEHTOB IIPH PA3IMYHBIX HAYAIBHBIX YCIOBHUSIX CHCTEMBL.

5. IlpoMonenupyiite IBWKEHHE OCLMIUIATOpPA B Cilydae CHIBHOTO
saryxaums npu 1/2m>wo = (kK/m)*2. V6emurecs, uto B STOM Ciyuae
JIBIDKEHUE OYAET anepruoAnIECKUM.

6. Uccnenyiite 3aryxaromme KojeOaHMs Tella, CBSI3aHHOIO C
TOPU30OHTAILHO PACIOJIOKEHHBIMH TIPY)KMHAMH W CKOJIB3SILETO 110
MOBEPXHOCTH CTOJIA, CYMTas, YTO MaKCHUMajbHas CHJa TPEHUS MOKOS
paBHa CUJIe TPEHUSI CKOJIBKEHUS img.

7. Ilpomonenupyiite pabory criaaxusatomero RL - d¢unbtpa npu
nojiade Ha HEro IyJIbCHPYIOIIEro HAIpPSDIKEHUsI, IMOJIYYalolIuerocs B
pe3yJbTaTe OJHOIOIYIIEPHOIHOTO BHINPSIMICHUS. Y OeIUTeCh B TOM, 4TO
C POCTOM MHAYKTHBHOCTH YMEHBIIAETCS KOA(PHUIUCHT MMyIbCALMIA TOKA U
HanpsOKeHUsT Ha  pesucrope. V3yunre 3aBUCHMOCTD  aMIUTUTY.IBI
IyJIbCAllMi OT UHAYKTUBHOCTH L, conmpoTuBneHus Harpys3ku R u yacToTsl
UMITYJIbCOB ®.

8. U3yunte paboTy HHTErpUpyIOIIEH LenH, COCTOsAlIeH W3
MOCJIE/IOBATENILHO COCMHEHHBIX PE3UCTOpPa U KOHJEHCATOPa, C KOTOPOTro
CHMMaeTCsl BBIXOJIHOE HanpspkeHHe. BuaHO, 4To mpu mojaue Ha LEMb
NpSMOYTOJNIBHBIX ~ MMITYJIbCOB ~ 3apsl KOHJIEHcAaropa, a 3HAYuT W
HanpsOKEHWE Ha HEeM, BO3pPAcTaeT IPOMOPIHOHAIBHO WHTErpaly oOT
BXOJIHOTO HANPSDKEHHUSI.

Tak kak B mporpaMMme OCYLIECTBIISICTCS JAeJIeHHWEe Ha m (aHajor
MHIYKTUBHOCTH L ), TO 3HaueHue 3TOro napamerpa JI0KHO OBITh OYEHb
MaJibIM, HO HE PaBHBIM HYJIIO.

9. Ilpomonenupyiite NBUXEHKE Tena B BI3KOH cpezie (m, r He paBHsl 0,
k = 0), Ha xoTOpoe B MOMEHT BpeMeHHU top= (0 HauMHaeT IelCTBOBATH
BHEIIHAS TapMoHudeckas cwia Fy= Fpsin(o t). Orta cutyanus
COOTBETCTBYET  NEPEXOIHOMY  TpolLEecCy, MPOUCXOAALIEMY  IIpH
MOAKIIIOYEHUHM AaKTUBHO - WHIYKTUBHOM Harpy3kd K HCTOYHUKY
MepeMEeHHOro HanpspkeHus. [lpu t crpemsimeMcsi K OECKOHEUHOCTH
MEePEXOHBIA TOK CTPEMUTCS K MIPUHYKJICHHOMY TOKY, U3MEHSIOIIEMYCSI C
TOHM e 4acToToi, uTo W mpuiokenHas DJIC u orcraronieMy OT Hee Ha
HEKOTOpYIO (hazy.

10. Co3pnaiite MporpaMMmy, MOJICTUPYIOLTYIO MPOLIECCHI,
NPOUCXOJSIIMEe B KOJNEOAaTeNbHOW CHCTEMEe B Ccllydae, €Clli Ha Hee
JISWCTBYET NEPHOAMYECKH HW3MEHSIOIIAsCsS CHJla, 4YacToTa KOTOPOM
nporopiuonansHa Bpemenu: Fy (1) = Fpsin(w(l + o t)t), tme o >O0.
3HayeHHs ® ¥ 0o TnoadepuTe TakK, UYTOOBl PE30HAHCHAs YacToTa
KoJyie0aTeNbHON CHCTEMBbI HaXOAWNIACh B CepelMHe pabouero Juana3oHa
gacToT. Ha pucyHke mMoka3aH MoJydaroniuiicss Tpaduk 3aBUCHUMOCTH X =
x(t). Tak xak yacrora KoneOaHWH MPSIMOIPONOPLINOHANEHA BPEMEHH, TO
orubaromias  rpaduka  sABISETCS ~ AMIUIMTYAO -  YacTOTHOM
XapaKTEePUCTUKON KoJieOaTeIbHOW CHCTEMBbI, U Ha3bIBACTCS PE30HAHCHOM
KpUBOH.

OK-3 roro

BHOCTHI0 K CAMOPAa3BUTHIO, CAMOpPEATN3AIUH, HCITOJIB30BAHUI0O TBOPYECKOI'0 IMOTEHIIMATIAa

3HaTh

Cnoco0ObI
MOBBILIEHUS
KBaJTU(PUKAIIHA

Ilepeuensv eonpocoe 0na nodzomoeku K 3auemy:

1. CHHaﬁH-aHHpOKCI/IMaL{I/IH, HUHTCPHOJIAINA, METOJ KOHEHYHbBIX
JJICMCHTOB.




CrpykTypH ITnanupyemsie
BIH AJIEMEHT pe3yabTaThl OueHo4HBIE CpPENCTBA
KOMIIETCHIINH o0y4eHus
2. BwramciautenbHBINA SKCIEPUMEHT. [IpHHITUTIBI IPOBECHUS
BBIYHCIIATEIHHOTO SKCIICPUMEHTA.
3. TexHWKa CHMBOJBHBIX BBIYHCICHHAN
4. Mopenb, alrOpuTM, IPOrpamMma.
5. Anropurmuueckue s3p1ku. [IpencTaBieHne o s3bIKax
MPOTPaMMHUPOBAHUS BEICOKOTO YPOBHS
6. I[NakeThl NpUKIJIAHBIX IPOTPAMM
[Ipuobperatsh 3amaHus A1 CAMOCTOSITEIBHOTO PEIICHHS.
3HaHMS B 00J1aCTH 1. MarepuanpHas TOYKa Maccbl M OpolIeHa MoJ| yIiioM K TOPU3OHTY B
€CTECTBCHHBIX HayK, | OMHOPOAHOM TMoJie TsDKeCcTH. M3yuuTe TpaeKTOpUIO ee IBUKEHUS Ipu
CaMOCTOSATENIEHO OTCYTCTBUH CUJIBI BSI3KOTO TPEHUS U NPU €€ HaIU4HH.
OCBaMBaTh MPUHLIUIIBI 2. Yoenurech B TOM, YTO BpeMs IOABEMa MaTepUalibHOM TOYKH,
1 3aKOHBI, GOPMBI M | ABMOXKYIIEHCS TIOJ JEHCTBHEM CHIIBI TSDKECTH B BS3KOHM cpene, MEHbIIe
METOJIbI IO3HAHNUA B | BpeMeHHU cIlycka. Bocmonb3ylTech TeM, 4YTO B HaHUBBICIIEH TOUKe
npodeccHOHANPHON | MOAbEMa MPOEKIUS CKOPOCTH Ha OCh Y MEHSAET CBOM 3HAaK Ha
JEATETbHOCTH MPOTHUBOMOIOKHBIH.
3. Ilpomonenupyiite IBMKEHHWE TOYKH B IIOJIE LEHTPAIBHBIX CHII
ynpyroctu Fy = - kX, Fy = - Ky, B ciy4ae, xoraa Ha TOUKy O€HCTByeT cuia
BA3KOTO TPEHUs M KOTJAa OHa paBHa Hymo. Ilo Kkakol TpaeKTopuH
JIBIDKETCS TOUKa?
4. UccnenyiiTe JABWJKEHHWE TOYKH B TIOJIE CHI  TPUTSDKEHUS,
JCHCTBYIOIMX TI0 3aKOHYy oOpaTHeIX kBajpatoB F = GmM / r2.
[TpomonenupyiiTe cUTyaluu, B KOTOPBIX TOYKa JBIKETCS MO TUnepooIe,
napabone, asuncy. M3yunTe xapakTep JBHXKEHUS MCKYCCTBEHHOIO
YMmeTsb CIyTHUKa 3eMJIH, BXOZSIIETO B BEPXHHE CJIOW aTMOc(hepbl, Ha KOTOPBIH

JIEHCTBYET CUJIA BSI3KOI'O TPEHUSI.

5. W3yunte [ABWKCHHWE TOYKH B TOJIE CHJI  OTTAJKUBAHHS.
[Mpomonemupyiite ombIT Pesepdopma mo OTKIOHEHHIO ambda - YacTHUIL
sipaMM aTOMOB 30Ji0Ta. MeHssl NpULENbHBIA HapaMeTp, MpPOBEIUTE
CEpUI0 KOMITBIOTEPHBIX YKCIIEPUMEHTOB.

6. [IpomomenupyiiTe MBM)KEHUE 3apsHKEHHOW YACTHIBI B Kamepe
BunbcoHa, nmoMeneHHoi B OJTHOPOJIHOE MarHUTHOE ToJie. YUTUTE, YTO 10
MEpe CBOEro [BIKEHHMsS 4YacTUla TepsAeT KUHETHUUECKYI0 DHEprulo.
MarnuTHOe 1oJie HalpaBJjIeHO NEPIEHANKYIISIPHO INIOCKOCTH 3KpaHa.

7. Uccnenyiite IBWKEHHE 3apsHKEHHOW YAaCTHIBI B CKPEHICHHBIX
3JIEKTPUYECKOM W MAarHUTHOM TIOJIIX, HAIMpPaBJEHHBIX MapajuIeNIbHO U
MEePHEHUKYISPHO IJIOCKOCTH IKPaHa COOTBETCTBEHHO.

8. Uzyunte nBMKEHHE MAaTEPHUANEHOW TOYKH B TPABHTAIIIOHHOM ITOJIE
JIByX MaccUBHBIX Tej. IIpoBenuTe KOMIBIOTEpHBIE IKCHEPUMEHTHI MPH
3aJIaHHBIX HayaJbHBIX KOOPJIMHATAX U CKOPOCTH TOUKH.

9. 3apaiiTe mpou3BoJbHOE cuioBoe moie Fy = Fy (X,y), Fy = F, (X,y) n
MIPOMOJAETUPYHTE IBUKEHHE YACTHUIIBI B HEM.




CrpykTypH ITnanupyemsie
bIil 5JIeMEeHT pe3yNbTaThI OreHOUHBIE CpeACTBa
KOMIIETCHIINH o0y4eHus
PasBuroi 3amaHus A1 CAMOCTOSITEIIBHOTO PEIICHHS.
MOTHBALUEN K 1. Ha ocHOBe KOMIIBIOTEPHOH MOIENH M3Y4YHTE IBIKCHHE NIBYX WU
CaMOpPa3BUTHIO C TpEX YaCTHIl, MKy KOTOPBIMH JEHCTBYIOT CHIIBI IPUTSHKCHUSI.
LIENTBIO TTOBHIICHUS 2. N3yunte ABWKEHHUE JABYX MaTCpHAIBHBIX TOUYECK, MEXIYy KOTOPHIMHU
KBaTU(UKAIAA 1 JIEHCTBYIOT CHJIBl OTTaJKuBaHUs. IIpoMoaenupyiTe UEHTpadbHBIA U
MPO(ECCHOHATPHOTO | HEIEHTPAIBHBIN yap.
MacTepcTBa 3. [IpomonenupyiiTe pa3phiB CHapsja Ha HECKOJIBKO OCKOJIKOB
Pa3IUYHON Macchl B OJJHOPOJHOM IToJie TskecTH. [Ipu B3pbIBe BOZHUKAET
CUJIa OTTAJKWUBaHUs, OBICTPO YMEHBIIAKOMIAICS MO Mepe YIalCHHS
OCKOJIKOB.
4. V3yuuTe NBMKCHHE MATEPUANTBLHOW TOYKH B IPABHTAIIMOHHOM ITOJIE
JIByX MacCHUBHBIX Tell. [IpoBenuTe BBIUKUCIUTENIbHBIC SKCIIEPUMEHTHI MIPU
Pa3IMYHBIX HAYAIBHBIX KOOPAMHATAX M CKOPOCTSIX TOYKH.
5. [IpomonenmpyiiTe OBIKEHHE HECKOJIBKMX IDIAHET W KOMET
CoyHEeYHOUW CHCTEMBI, y4uThIBasg, dro Macca CoiHI@ BO MHOTO pa3
Bnagersb 0oJIBIIIe MACChI JIIOOOMH TTAHETHI.

6. [Ipomomenupyiite IBIKCHHE MOJICKYJT Tra3a B IPSIMOYTOJIbHOM
3aMKHYTOM coCyle. Y4YTHUTE, YTO IIPH COYZApEHHH MOJEKYJIbl C
TOPU30HTAIBHON  (BEpPTUKAJIBHOI) CTEHKOH cocylda BepTUKaJbHas
(ropu3oHTanbHas) MPOEKIMS €€ CKOPOCTH MEHsAeT CBOl 3HaK Ha
MIPOTUBOTOJIOKHBIH.

7. Ilpomopenupyiite aupdysuo nByx razoB. Ilycte BHawame
MOJICKYJIBI C MaccaMH m 3aloJIHAIOT JIEBYIO IIOJIOBUHY CcOCyZa, a
MOJIEKYJBl ¢ MaccamMu M -- mpaByro. 3afaiite ciayyailHble 3HAYEHHS
ckopocTell Mosiekys1. Kak M3MeHseTcss KOHIIGHTpalusi MOJEKYJ Ta3oB B
COCyJIE C TCUCHHEM BPEMEHH?

8. Ilpomonenupyiite IBIKCHHE MOJIEKYJ Ta3a B OJHOPOIHOM IIOJIE
TspkecTd. [lonTBepaunTe, 9TO O Mepe YBETHUICHHUS BHICOTHI KOHIIEHTPAIIUS
MOJIEKYJI ra3a yMEHbBIIAETCS MO SKCIIOHCHINAIBHOMY 3aKOHY.

9. Ilpomonenupyiite ABMKEHHUE MOJIEKYJ ra3a B TIPaBUTALHIOHHOM
noJie 1mapa OoJIbIION MaCCh

OIIK-5 cnioco0HOCTBIO HCNOJIB30BATH CBOOO/IHOE BadeHNe NPogecCHOHATBHO- NPOQUINPOBAHHBIMHU
3HAHUSIMH B 00J1aCTH KOMIIBIOTEPHBIX TEXHOJIOTHil 17151 pelleHus 3a/1a4 NpodeccHoHATBHOI e TeIbHOCTH,
B TOM YHCJIe HAXOASIIUXCSA 32 MpeesiaMi HANPaBJIeHHOCTH

OCHOBHBIE Ilepeuensv eonpocoe 0na nodzomoeku K 3auemy:
CrocoOBI
HCIIOIb30BAHUS 1. OcHOBHBIE IPUHIUITEI MATEMATHIECKOTO MOJICTUPOBAHMS.
CIICIIHaJIN3UPOBaHHOT 2. QHCMGHTapHLIC MAaTE€MaTHYCCKUEC MOACIIN B MCXaHUKE,
0 IIPOrPaMMHOT0 TUAPOANHAMHUKE, DJICKTPOAUHAMUKE.
3HaTh obecrieueHus 3. YHI/IBepcaJ'H)HOCTB MaTeMaTHYECKUX MOJEIICH.
4. MeTo/1pl HOCTPOCHUSI MATEMaTHYECKUX MOJIeNIei Ha OCHOBE
(hyHTaMEHTaJIBHBIX 3aKOHOB NIPHPO/IBL.
5. BapuaruoHHbIe IPHHIUIIBI TOCTPOCHUS MaTEMaTHIECKIX
MOJIENIEN.
NIPUMEHSITh 3amaHus A1 CaMOCTOSITEIIBHOTO PEIICHHS.
CleUaIN3UPOBAaHHOE 1. [Ipomonenupyiite KosiebaHUS JABYX CBS3aHHBIX OCIMJUISITOPOB.
IIPOrPaMMHOE Paccmotpure cityyan: 1) Ha OIMH U3 HUX JEHCTBYET BBIHYXKJIAIOIIask CHJIa;
obecrieuenne B 2) oauMH W3 OCHWIIATOPOB MMEET HAauyallbHOE CMEIeHHe; 3) OAMH U3
podeCCHOHANIBFHON | OCHMIIATOPOB MMEET HaYaJbHYI0 CKOPOCTh. BEINOIHNUTE KOMITBIOTEPHBIE
VaeTh JESTEIIBHOCTH 9KCIIEPUMEHTHI TP Pa3NH4HbIX k;j 1 qj .

2. N3yuynre KoJICOAHUS TPEX CBSA3aHHBIX OCIHUIATOPOB, PacCMOTPEB

BCEC TIEPEYUCITICHHBIC BBIIIC ciy4dau, BBIIIOJIHHUB KOMIIBIOTECPHBIC
9KCHEPUMEHTHI IPU Pa3IHYHBIX K; # q; .
3. [Ipomoaenupyiite kojebauus S0  OCIHHUIATOPOB, CBSI3AHHBIX

YOPYTMMM CBS35IMH, B Cllydae, KOTZJa Ha JIEBBIA KpalHUIl OCLWILIATOP
MOJIEiCTBOBANIa KPAaTKOBPEMEHHass cuiua. Paccmorpure ciydam, Koraa
IpaBbli KpalHUI OCIMIUIATOP 3aKPEIICH U HE3aKPEIICH.




CrpykTypH
BIH DJIEMEHT
KOMITETEHIIUN
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o0y4eHus

OrneHOYHBIE CPENICTBA

6. [Ipomozmenupyiite pacnpoCTpaHEHHE HMILYJIbca BIOJNb IICHOYKH
OCLIMIIIATOPOB, CBA3AHHBIX YIPYTHMH CBS35IMH, B CIydae, KOrJa X Macca
WIM KECTKOCTh IPYXHH, HAUUMHAs C HEKOTOPOI'o OCLIIULATOPA,
U3MEHsAeTCs CKaukoM. M3yuwmrte H3MeHeHHe (asbl HMITyJbca IPH €ro
oTpakeHHH OT "0oJiee TIOTHOH" U "MeHee TIOTHON" CpeIbL.

7. I3yuute pacnpocTpaHeHHE UMITyJbca M €ro OTPaKeHHEe OT
OTKPBITOT'O WJIM 3aKPBITOTO KOHIIA CTPYHBI (0OJTHOMEPHOH yIpyrou cpensl),

KOTOpast MOACIINPYCTCA 50 cBsI3aHHBIMU OCHWJIJIATOpaMun

Bnaners

Hasrpikamu
HCITOJIb30BaHUSI K
CO3IaHusI
CIIeUATU3UPOBAHHOT
0 MPOTPaAMMHOTO
obecrieueHust s
peteHus
po¢heCCHOHATHHBIX
3a7a4

3amaHus AJ1 CaMOCTOSITEIBHOTO PEIeHHS.

1. [TomyunTe MOJenb OXMHOYHON BOJHBI BO3OYxneHus. [yt atoro
JIOCTaTOYHO OAMH K3 D3JEMEHTOB aKTUBHOWM Cpelsl MEepeBeCTH B
B030YIK/IEHHOE COCTOSIHHE.

2. [Ipomopenupyiite cepuro aBTOBOJH. [[y1s1 3TOr0 HE0OX0IMMO, YTOOBI
OIVH W3 DJJIEMEHTOB COBEpIIAN TNEPUOANIECCKUE KOJIEeOaHUs, TO €CTh
aBTOMATHUYECKH  depe3 3aJaHHOE YHCIO IIaroB  MEPexXoqua B
B030ykeHHOE cocTosiHUE 1. Takoi 3/IEMEHT Ha3bIBACTCS OCLMILIATOPOM.
Jns modydeHus cepud aBTOBOJH CJIENYeT aKTHBU3HPOBATH CTPOKY C
nometko "Ocumsuisitop 1".

3. Ilpomonenupyiite nudpaxunio aBToBOIH. [ 3TOr0 HEOOXOIMMO
CO3/1aTh BOJIHY, Ha IIyTH KOTOPOIl PacHoiI0KEeHO MPEIsTCTBUE, HAllpUMeED,
HeNpO3pavyHblii KpaH, COCTOSIIIMN M3 HEBO30YKIAIOIIUXCS DJIEMEHTOB,
PacIoJIOKEHHBIX BAONb MPSAMOI! U BCeria HaXoIAIUXCs B cocToIHUH 0.

4. M3yunte pacmpocTpaHeHHE aBTOBOJIH B JBYMEPHOH cpene,
coJiepXalel 1Ba MapayyIeNIbHO PACIHOJIOXKEHHBIX 3KpaHa WM JKpaH C
OTBEPCTUEM. [ponabronaiite AHUTUJISILAIO aBTOBOJIH,
pacIpoCTpaHsIONINXCS HABCTPEdy APYT APYTY.

5. Ilpomonenupyiite 3¢ HEeKT CHHXPOHHU3ALNH, COCTOSAIINN B TOM, 4TO
NpU HaIMYUM JBYX WIM OoJiee MCTOYHHUKOB ABTOBOJIH IPOUCXOIUT HX
B3aUMOJICHCTBHUE, B pe3yIbTaTe KOTOPOTO BBHICOKOYACTOTHBIE MCTOYHHUKH
MOAABISIIOT ~ HMU3KOYacTOTHBIE. B KOHIIE  KOHIIOB  HACTYyNaeT
CHUHXPOHH3aLUs KoJieOaHUH AJIEMEHTOB Cpe/ibl: KOJIeOaHHs IPOUCXOIST C
YacTOTOM, pPaBHOW YacTOTE BBICOKOYACTOTHOTO HCTOYHUKA. YUTOOBI
NpoHAOJIOIaTh 3TO SIBISHME HA OJKpaHe KOMIIBIOTEpa, CIeoyeT
CMOJICTUPOBATh JBa OCHWIIATOPA, PabOTAIOIIMX Ha Pa3sHBIX YacTOTaX.
Jng sTtoro HeEoOXOAMMO aKTHUBH3HPOBATH OMNEPaTOPhl C IOMETKaMHU
"Ocrrarop 1" u "Ocrpsarop 2".

6. [Ipomonenupyiite 0OpazoBaHHE OJHOPYKABHBIX CITUPAIBHBIX BOJIH.
CrnipanbHble BOJHBI 00pa3yloTcs Ha Kpasx (pPOHTA BOJHBI, IIO3TOMY JUIS
MOJIETIMPOBAHMSI 3TOTO IIPOIeCCa HEOOXOAMMO B OJIOKE HadalbHBIX
YCIIOBHH 331aTh IUIOCKYIO BOJIHY, (PPOHT KOTOPOIi 0OpbIBAaeTCS B CEpEeANHE
JKpaHa.

7. IIpomonenupyiite 00pa3oBaHue ABYXPYKaBHBIX CIHPAIbHBIX BOJIH.

8. 3yunTe 3aBHCMMOCTb YacTOThl  BpAILEHUS  OJHOPYKaBHOM
CHMPAJIBbHOW BOJHBI OT TapameTpoB cpensl (r, s, h). IToBropure sToT
BBIUYUCIUTEIBHBIN 3KCIIEPUMEHT IS IBYXPYKAaBHOM BOJIHBI.

9. [lpoMonenupyiite B3aMMOJICHCTBHE CIUPAIBHBIX aBTOBOJH C
ABTOBOJIHAMH, BBIPA0AaTHIBAEMBIMHU OCIMJUIATOPOM, KOJICOTIOIUMCS C
HU3KOW 4aCTOTOH.

10. Uccnenyiite pacnpocTpaHeHHE U AHWTWILIOWIO  OJAWHOYHOTO
UMIIyJIbCa B OJHOMEPHOM aKTUBHOM cpefe.

11. M3yunTe pacnpocTpaHeHHE ABTOBOJH B OJHOMEPHOW aKTHBHOW
cpeje MpU HAJIM4KU OCLHILIATOPA.

12. Ilpomoenupyiite pacrnpocTpaHeHHE OJMHOYHOTO HMITYJIbCa B
OJHOMEpPHOM  aKTMBHOW  cpene, TMOCIHEAHUN  BIEMEHT  KOTOpOH
KOHTaKTHPYET C IEPBBIM.

13. Co3naiiTe KOMIBIOTEPHYIO MOJICTb PACIPOCTPAHEHHUS] aBTOBOJIH B
TPEXMEPHOH aKTUBHOM Cpefe.

IK-1: cnoco0HOCTHIO CAMOCTOSITEILHO CTABUTDH KOHKPETHbIC 3a1a41 HAY YHBIX HCCJe0BaHuil B
00J1acTH (l)l/l3l/[Kl/l " pemaTtb MX ¢ NIOMOIbI0 COBpeMeHHOﬁ anmnmaparypbl u PlH(l)OpMal[HOHHLlX TEXHOJIOTHii ¢




CrpykTypH
BIH DJIEMEHT
KOMITETEHIIUN

ITnanupyemsie
pe3yabTaThl
o0y4eHus

OrneHOYHBIE CPENICTBA

HCII0JIb30BAHHEM HOBEHIIEero pOCCHfICKOI‘O u 38py6€)l€H01"0 onbITa

OcHOBHBIE Ilepeuens eonpocoe ona nod20moeKu K 3auenty:
crocoOBI
HACTIONB30BAHMUS 1. Meroasl HCCACIOBAHUSA MATEMAaTHICCKUX MOJICIICH.
CIIENUATU3UPOBAHHOT YcroitunBocTs. IIpoBepka anekBaTHOCTH MaTEMaTHUECKUX MOJIEIIEH.
0 060pyI0BaHHS U 2. MaremaTtudeckue MOJCTH B HAYYHBIX UCCIICTOBAHUSX.
HPOrpaMMHOTO MaremaTrueckrue MOJIETIH B CTATUCTHUECKONH MEXaHUKE, DKOHOMUKE,
3HaTh obecreueHus Guoorum.
3. Meroxasl MaTEMaTHYECKOTO MOJICITUPOBAHHS N3MEPUTEIFHO-
BBIYUCITUTEIHFHBIX CUCTEM.
4. npubopa. [IpoBepka ageKBaTHOCTH MOJEIN H3MEPEHUS U
aJIeKBaTHOCTH PE3yIBTATOB PEIYKIIHH.
5. Mogenu nuramudeckux cucteM. OcoObie Touku. budypkanuu.
JluHaMuueckuil xaoc.
COCTaBJIATh 3a):[aH1/m JJIA CTYACHTOB.
IJIaHbI TPOBEACHUS 1. [IpoMopenupyiTe pacnpocTpaHEHHE BOJHBI U €€ OTPaKEHUE OT
HCCIICIOBaHUH C 3aKperyieHHOro (He3aKperJIeHHOr0) IpaBOro KOHIA Cpelbl B clyyae,
MIPUMEHEHUEM KOT'/Ia €€ JIEBBIi SJIEMEHT COBEPILIAET rapMOHUYECKUE KOJeOaHus.
COBPEMEHHOTO 2. 3yynte pacmpoCTpaHCHHE M OTPAXKCHHE HMIIyJbca B Cilydae,
obopymoBaHUsA 1 KOTJ[a JICBBIH 3JIEMEHT CPEJIbI COBEPILII TIOTKOICOAHTIS.
MIPOTPaMMHOTO 3. [IponabmrofaiiTe  Cymeprio3UIMI0O BOJH, HCIyCKAEMBIX ABYMS
obecrieueHHs 3JIeMEHTaMH, KOJCOFONINMUCS ¢ PaBHBIMHU (Pa3IMIHBIME) YACTOTAMH
OTCTOSAIIAMH APYT OT JPyTa Ha PacCTOSHUE a.
VMeTs 4. [IpomonenupyiTe BOSHUKHOBCHHE CTOSIYCH BOJHBI IPU OTPAKCHUU
TapMOHHUYECKO BOJHBI OT IMPABOTO 3aKPEIUICHHOTO (HE3aKpeIUICHHOTO)
KOHIa IIHYpa.
5. U3yunte wuHTEepdEepeHNnIo JABYX ILYroB, paclpOCTPaHIIOUIHNXCS
HaBCTpeuy.
6. [IpomoenupyiTe OTpaKCHHE OJMHOYHOTO UMITYJIbCA OT T'PAHHIIBI
pasziena IByX Cpell ¢ pa3iIMYHbIMH CKOPOCTSIMH PaclpOCTPaHEHUs BOJIH.
Jst aTOor0 HEOOXOAUMO 3a1aTh pa3jMyYHbIe 3HAYEHHUS a JUIsl JIEBOH U
MIPaBOii MOJIOBHHOK IITHYA.
7. Ucmione3yss Mozenb, H3YYHTE 3aBHCHMOCTH IJIMHBI BOIHBI OT
YacCTOTHI.
Hagpixkamu 3amaHus U1 CTYACHTOB.
CaMOCTOSITEJILHON 1. Temmepatypa TpyHIbl JJIEMEHTOB, HaXOJAMIMUXCS B LEHTpE
IIOCTaHOBKH 3a]1a4 CTEpXKHS, JOCTaTO4YHO BbICOKA. IlocTpoiiTe Tpaduk 3aBUCHUMOCTH
HUCCJIICA0OBAHNA, TEMIIEPATYPhI OT KOOpAUHATHI U HCCHEHyﬁTe HU3MEHCHUC PACIIPCACIICHUA
HCXOd U3 TEMIIEPaTypbl BJOJb CTEPXKHS C TEYCHHEM BPEMEHH, €CIIM KOIPPHUIIHEHT
HUMCHOIIICTOCA B TEMIIEPATYPOIPOBOJHOCTH BO BCEX TOUKAX OJJUHAKOB.
pacnopsHKeHNH 2. Pemnte npeaplayliyro 3agady sl Ciydasi, KOTJa CTEpIKeHb
o0opymoBaHUs 1 HEOJHOPOJICH, HalpuMep, KOA(PPUIMESHT TeMIepaTypOnpOBOJHOCTH €ro
MIPOTPaMMHOTO JIEBOH TIOJIOBUHEI OOJIBIIIE, YEM TIPABOM.
obecrnieueHHs 3. BOnmm3u 1meHTpa cTepKHA UMEeTCs HECKOJNBKO MCTOYHUKOB TEIUIA.
Brazers WzyunTe M3MeHEHHE pacnpeelicHUs TeMIepaTyphl ¢ TSICHUEM BPEMEHH,

€CITH CTEPKEeHb OJHOPOJICH.

4. Pemmmre mpeAplAynIyl0 3ajady Ui Ciydas, KOrja CTEep)KeHb
HEOJHOPOJAEH, TO €CTh ero KO3((UIMEHT TeMIepaTypOoIpOBOJHOCTH
3aBUCHUT OT KOOpAWHATHI.

5. U3ydnTe pacmpejelieHne TEMIIEpaTyphbl BIOJIb CTEPXKHS B ciydae,
KOIJla OJMH KOHEIl OXJaXAAeTcsi, a JAPYroil IMOAAepKUBAeTCs MpHU
[IOCTOSIHHOM TeMneparype.

6. 3amaiiTe MCTOYHMK TEIUIA, MOIIHOCTh KOTOPOTO MEPHOIUYECKH
M3MEHSIeTCSl C TEYEHHEM BPEMEHHM C O4YeHb HHU3KOW YacTOTOM.
[TpomonemupyiiTe TEIUIOBBIE BOJHEL.

7. Temmepatypa TpyHIbl 3JIEMEHTOB, HaxOAAIIMXCS B LEHTpE
IUIACTUHBI, JOCTATOYHO BbICOKa. MccnenyiiTe M3MEHEHNE pacIipeaeIeHus




CrpykTypH ITnanupyemsie
BIH AJIEMEHT pe3yabTaThl OueHo4HBIE CpPENCTBA
KOMITICTEHIINT 00ydeHus

TEMIIEpaTypbl C TEYEHHEM BPEMEHM, €CIIM IUIACTUHA OJHOPOAHAs |
W30TPOIIHASL.

8. Pemmre mpenpiaymiyro 3amady JUIS  Ciiydas, KOTAA IUIaCTHHA
HEOJHOPO/IHA.

9. [Ipomoxnemmpyiite HarpeBaHue HEU30TPONHOU IIACTUHBI
MCTOYHHMKaMHU TeIljIa, HAaXOISIIUMHUCS B LICHTpE.

10. BOnm3M 1eHTpa IIacTHHBI MMEETCsl TPyINa MOTJIOTHTENEeH Teruia
(MCTOYHUKOB TeIUIa C OTPUIATENLHON MOIIHOCTEIO). M3yunte nameHeHune
pacmpezeneHus TeMIeparypsl ¢ Te4eHUEM BPEMEHHU.

11.[lnactiHa C OTBEPCTHEM COJCPXKUT HCTOYHHMK Temja W
MOTJIOTHTENH Teia. M3yunTe pacnpeaeneHue TeMIiepaTrypsl B pa3iinyHble
MOMEHTHI BPEMEHH.

12. Temneparypa TpyHIBl 3JEMEHTOB BOJIM3M IICHTPA IUIACTHHEI
MOJIEP)KUBACTCSl TTOCTOSHHOM. M3ydnTe pacmpenesneHue TeMIepaTypsl,
€CIM  IUIaCTWHA HWMEeT HCTOYHMKM TeIla C  IOJIOXKHUTEIbHOU
(oTpHIIaTETFHO ) MOIITHOCTBIO.

13. Pemmre mnpensiaymryto 3agady s Cioydas, Korja IUTacTHHA
aHM30TPOIHA, TO €CTh e€¢ KOo3(D(UIMEHT TeMIepaTypornpoBOAHOCTH
3aBUCHUT OT HAITPpABJICHUS.

0) opsinok npoBeeHUsi MPOMEKYTOUYHOMN aTTeCTALMH, IOKA3aTeJIH M1 KPUTEPUM OLICHUBAHUA:
[lo maHHOW AWCIMIUIMHE NPETyCMOTPEHBI Pa3lIMYHBIE BUABI KOHTPOJS PE3YNbTATOB OOYYEHHS: TEKYIIMH
KOHTPOJIb (TIPOBEpPKa BBITIOJIHCHNS TaOOPATOPHBIX 3aJaHuil), NTOTOBBII KOHTPOJIb B BUJIE 3a4eTa.

Ilepeuens BONPOCOB K 3a4eTy:
YucneHHble MeTOIbl. HTEPIONAINS 1 allpOKCUMAITHS ()YHKI[HOHAIBHBIX 3aBHCAMO-
CTel.
Yucnernoe nuhepeHINpOBaHUE M HHTETPUPOBaHUE.
YuciieHHBIE METOIBI ITOUCKA IKCTPEMyMa.
BrruncnuTensHBIE METOIBI THHEHHON anreOpsl.
YuciieHHBIE METOIBI PEHICHUS CHCTEM TU(PepeHINaTbHbIX YPaBHCHUH.
CruraifH-anmpoKCUMAIrs, HHTEPITONSINS, METOI KOHEYHBIX JIIEMEHTOB.
BrruncutensHBIN SKCTIepUMEeHT. [IpHHITUIBI TPOBEACHNS BEIYHCIUTEIBHOTO SKCIICPUMEHTA.
TexHrKa CUMBOJIbHBIX BBIYUCICHUN
0. Mopuens, anropuT™, IporpaMma.
11. Aunroputrmudeckue si3bIKu. [IpeacTaBieHue o0 S3bIKax MPOrPaMMHUPOBAHUS BHICOKOTO
12. ypoHs.
13. TlakeTsl MPUKIAIHBIX MPOrPAMM.
14. OcHOBHEIC MTPHUHITUITEI MATEMATHIECKOTO MOICITHPOBAHUS.
15. DmemeHTapHBIE MATEMaTHYECKUE MOJICIIH B MEXaHUKE, THAPOANHAMUKE, JICKTPOINHAMUKE.
16. YHuBepcalbHOCTh MATEMATHIECKIX MOJIECTICH.
17. MeToapl TOCTPOCHUS MATEMATHIECKUX MOJIeTIel Ha OCHOBE (PyHIaMEHTaIbHBIX 3aKO HOB IIPHPOIHL.
18. . BapuwanmoHHBIC IPUHIUIEI TOCTPOSHHUS MAaTEMAaTHUECKUX MOJIEIIEH.
19. Meroasl HUCCIENOBaHHA MaTEeMAaTHYECKHX Mojeiei. YcroiumBocTh. [IpoBepka  ameKBaTHOCTH
MaTeMaTHYeCKUX MoJIeseil.
20. MaremaTtn4yeckue MOJEIH B HAYYHBIX HCCICIOBAHUSAX. MaTeMaTHUYECKHE MOJEIH B CTaTHCTUYECKOM
MEXaHHKE, SJKOHOMHKE, OMOJIOTHH.
21. Meroapl MATEMATHYECKOTO MOICITUPOBAHHS H3MEPUTEIILHO-BBIYUCIUTEIBHBIX CHCTEM.
22. upubopa. [TpoBepka afeKBaTHOCTHA MOJICIH U3MEPECHHUS U aJCKBATHOCTU PE3yJIbTATOB PEAYKIIHH.
23. Mogenu nuHamudeckux cucreM. Ocoobie Touku. budypkanuu. JITnHaAMHYECKH Xa0C.

Hoeo~NogakwnP

Kpumepuu ouenxku (6 coomeemcmeuu c Gopmupyemvimu KOMREMEHYUAMU U  NIAAHUPYEMbIMU
pe3ynvmamamu 00yuenus):

— Ha OICHKY «OTJHUYHO» — CTYACHT IOJDKCH II0Ka3aTh BBICOKHI YPOBEHDb 3HAaHWI HE TOJBKO Ha YPOBHE
BOCHPOU3BCACHUA U 00BICHEHUS I/IH(I)OpMaL[I/II/I, HO W HMHTCJUICKTYAJIbHBIC HAaBbIKWM PCIICHUA HpO6J’ICM u 3aja4,
HaXOXACHUA YHUKAJIbHBIX OTBETOB K npo6neMaM, OIICHKU Y BBIHECCHUS KPUTHUCCKUX Cy)K}IGHI/II\/’I;



— Ha OLCHKY «XO0pomo» — CTYACHT MOOJDKCH IIOKas3aThb 3HAHHUA HE TOJBKO HAa YPOBHC BOCHPOU3BCIACHUA H
O0OBSICHCHUS I/IH(i)OpMaI_lI/II/I, HO Y MHTCJUICKTYAJIbHBIC HABBIKU PCHICHUA HpO6HeM 1 3a1a4, HaXOXKACHUA YHUKAJIbHBIX
OTBCTOB K l'IpO6J'I€MaM;

— Ha OLIEHKY «YAOBJICTBOPHTEIbHO» — CTYIEHT JOJDKEH IOKa3aTh 3HAHMA Ha YpOBHE BOCHPOM3BEAEHHUS U
00BACHEHUS HHPOPMAINH, HHTEIUIEKTYaIbHbIC HABBIKH PEIICHHSI IPOCTHIX 3a/1a4;

— Ha OLICHKY «HE€YAOBJIETBOPUTEJIBbHO>» — CTYJCHT HC MOXKCT IOKa3aTb 3HAHUA HAa YPOBHC BOCIIPOMU3BECACHUA U
00BICHEHUS I/IH(I)OpMaHI/II/I, HE MOXKET MOKa3aTbh MHTCJUVICKTYaJIbHbIC HABbIKU PCHICHUS NPOCTHIX 3aa4.



