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1. leab ¥ nIaHUpPYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUILIMHbI

I1enbro 0CBOCHMSI JUCIUIUIMHEI ABIsETCA (POPMUPOBAHUE CIEAYIOIINX KOMIIETEHIIUI:

—IIK-1 — CiocoGeH KpUTHYECKH aHAJIM3UPOBATh COBPEMEHHBIE MPOOIEMBbl MPUKIIAIHON
MEXaHUKU C Y4ETOM IMOTPEOHOCTEH NPOMBINUIEHHOCTH, COBPEMEHHBIX JOCTH)KEHUN HAyKd U
MHUPOBBIX TEHJICHLIUN DPa3BUTUS TEXHUKU U TEXHOJOTHH, CTaBUTh 3aJaud U pa3padaThiBaTh
IporpaMMy MCCJIEIOBAaHMSA, BbIOMpATh aJEKBaTHblE CHOCOOBI M METOAbl  PEUICHHUs
TEOPETUYECKHX, MIPUKJIATHBIX U HKCIEPUMEHTATBHBIX 3ajad, aHAJM3UPOBATh,
UHTEPIPETUPOBATH, IPEICTABIATE U IPUMEHSATH MOJIyYE€HHBIE PE3YJIbTaThl;

—IIK-2 — Cnoco0eH caMOCTOSTENIbHO BBIMOJMHATh HAayYHBIE HCCIIEJOBAaHUS B OO0JIACTH
IPUKJIAJAHON MEXaHHMKH, pellaTh CI0XHbIE HAYYHO-TEXHUYECKHE 3a/a4yM, KOTOpBIE JUIsl CBOErO
u3ydeHus: TpeOyIoT pa3pabOTKH M NMPUMEHEHHUS MAaTEeMAaTUUYEeCKUX U KOMIIBIOTEPHBIX MOJEICH,
IOPUMEHEHHUs IPOrpaMMHBIX CUCTeM MyabTuUAMcUUIUIMHapHOro aHanu3a (CAE-cucrem
MHUPOBOT'O YPOBHS);

—IIK-4 — CnocobeH NpuUMEHATh (PU3UKO-MAaTEeMATHUECKHH ammapar, TEOPETHUYECKHUeE,
pacueTHble M SKCIEPUMEHTAIbHBIE METOABI HCCIEAOBAaHHMM, METOJbl MAaTEeMaTHYECKOTo H
KOMITBIOTEPHOT'0 MOZEINPOBAHHUS B IIpoliecce NPo(hecCHOHAIBHON NS TEIbHOCTH.

PesynpraramMu OCBOEHUS AMCILUIUIMHBI ABISIOTCS CICAYIOIINE HHIUKATOPBI TOCTHKEHUS
KOMIIETEHLIH:

UIIK 1.1 3HaTh nepcneKTUBHBIC HANPABICHUS M MOCIEAHUE JOCTUKEHHUS COBPEMEHHOMN
HAyKH W TEXHUKUA B OOJIACTH MPOWM3BOJACTBA OOBEMHBIX MATEPUAJIOB, COCIUHEHUH, KOMIIO3HUTOB
Ha UX OCHOBE U U3JI€TIUH U3 HUX.

HIIK 1.2 3Hate: COBpeMEHHBbIE MPOOJIEMBbl MNPUKIAJAHOM MEXaHUKH, METOJbI
IUTAHUPOBAHUS HAyYHO-UCCIIEIOBATEIbCKON padOThl, CHOCOOBI pelIeHUsT Hay4dHbIX 3aJad
MEXaHHUKH, 00pa0O0TKH 1 aHAIIM3a MMOJYICHHBIX JaHHBIX, IPEICTABICHHS PE3YIbTATOB.

UIIK 1.3 YMmerp ocymiecTBisATh cOOp, aHAIM3 M CHUCTEMaTH3aluio WHGOPMAIUU I10
npobiemMe HCCIeNOBaHMS C YY4ETOM TOTPEOHOCTeH MPOMBIINIICHHOCTH, COBPEMEHHBIX
JOCTH>KEHUI HAYKH M MUPOBBIX TEHICHIIMM Pa3BUTUS TEXHUKHA U TEXHOJIOTHUM.

NIIK 1.4 YMeTh CTaBUTH 3a/1a4d U pa3padaThiBaTh IPOrpaMMy UCCIIEIOBaHUs, BHIOUPATD
aJIeKBaTHBIE CIIOCOOBI M METOJIbI PEUICHHS] TEOPETUUECKHUX, MPUKIAIHBIX U SKCIIEPUMEHTAIBHBIX
3az1ad.

HUIIK 1.5 VYwmers aHanu3upoBaTh, HHTEPHPETUPOBATH, OLIEHUBATH, MPEACTABIATH
pe3yNbTaThl COOCTBEHHBIX HCCIEAOBaHUNM B MPOPECCHOHATHHOM COOOIIECTBE W 3allUINATh
Pe3yNbTaThl BHITOJIHEHHOTO UCCIIeI0BaHUSI C 000CHOBAaHHBIMU BBIBOJIAMU M PEKOMEHAAIIUSIMH.

NIIK 2.1 3Harh: MareMaTH4YECKHE U KOMIIBIOTEPHBIE MOJIENH, IIPOrPAMMHBIE CHCTEMBI
mynsTUACHUIIMHaApHOTO aHanu3a (CAE-cucremMbl MHpPOBOrO YpOBHS), HCHOJIb3yeMble s
pelIeHus MOCTaBICHHBIX HAYYHO-TEXHUYECKUX 3aau.

HIIK 2.2 YMeTrh €aMOCTOSITEIBHO BBITIONHATh HAYYHBIE HCCICAOBAaHUS B 00JacTH
MPUKIIATHON MEXaHUKH, PElIaTh CIOKHbIE HAYYHO-TEXHUYECKHUE 3aJlayd, KOTOPBIE AJISI CBOETO
U3y4eHUs TpeOyloT pa3paboTKU M MPUMEHEHHUS MAaTEMaTHYECKHUX U KOMIIbIOTEPHBIX MOJIENEH,
NPUMEHEHHUS TPOTPAMMHBIX CHUCTeM MynbTuauciuiimHapHoro anammza (CAE-cucrem
MHPOBOTO YPOBHS)

NIIK 2.3 BrnageTs HaBbIKaMU CaMOCTOSTENILHOTO BBIOTHEHUSI HAYYHbBIX UCCIIEIOBAHUM B
o0JacTy MPUKJIAIHON MEXaHUKHU, PELICHHS CIIOKHBIX HAyYHO-TEXHUUYECKUX 3a/a4.

UIIK 4.1 3nate (uU3MKO-MaTeMaTHUYECKUN ammapar, TEOpPEeTHYECKUE, pacueTHble U
SKCHEPUMEHTAIIBHBIE METOJBl MCCIEJOBAaHUN, METOJbl MAaTEMATHYECKOTO U KOMIIBIOTEPHOTO
MOJIEIMPOBAHMSL, IPUMEHSIEMbIE B TIpoIiecce Mpo(ecCHOHANBHOM e TeTbHOCTH.

HIIK 4.2 VYmerpb npuMeHATh (PU3NKO-MAaTEMAaTUUECKHI ammapar, TEOPETHYECKHE,
pacyeTHble M SKCHEPUMEHTAJIbHBIE METOJbl HCCIEAOBaHUM, METOJbl MATEMaTUYECKOro U
KOMIIBIOTEPHOI'0 MOJIETIMPOBAHUS B Mpoliecce MpodeccnoHalbHOM 1eATeIbHOCTH.

UIIK 4.3 Bnagers HaBbIKAMU TNPUMEHEHUS (U3NKO-MAaTEMAaTHYECKOrO amnmapara,
TEOPETHUYECKUX, PACYETHBIX M OKCIEPUMEHTAIbHBIX METOJOB HCCIEAOBAHMUS, METO/]0B



MAaTCMAaTUYCCKOTO0 W KOMIIBIOTCPHOI'O MOACIIUPOBAHUA B MPOLCCCC HpO(l)GCCI’IOH&HBHOﬁ
JCATCIIBHOCTH.

2. 3aua'm OCBOCHHUSA JUCIHUIIJINHBI

— OcBouTth (hyHIaAMEHTATBHBIC 3HAHUS 00 OCHOBaX (PM3MUYECKOTO MOJICTUPOBAHMS.

— Hayuntbcs npUMEHATH MOHATUMHBIA anmapar JUCLUMIUIMHBL JUIA  pELICHUS
NPaKTUYECKHUX 3a/1a4 MPO(ECCHOHATLHON JAESTEIbHOCTH.

— Hayuutbcs TOpUMEHSTH AITOPUTMBI CTaTUCTHYECKOW OOpabOTKH, WHTEpHpETaIuu
Pe3yabTaTOB SKCIIEPUMEHTOB, METO/IaM BBIBOJIA OTIPEIEISIOIINX KPUTEPHEB MOI00MSI.

— OcBours COBpPCMCHHBIC MCTOAbBI W CpCACTBA U3MCPCHUSA OCHOBHBIX q)HSI/IquKI/IX
BEJIMYMH.

- OBJIa,Z[eTB HaBbIKaAMH TIIOCTAHOBKH 3KCIICPUMCHTA B 3aJadaxX MPOCKTUPOBAHUA
pob6ororexanueckux cucrem (PTC).

3. MecTo AMCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlucrunamHa OTHOCHTCS K 4YacTH 0Opa3oBaTelbHON MporpaMMbl, (HOpMHPYEeMOit
y4aCTHHKaMU 00pa30BaTeNbHBIX OTHOIICHUH, TpeiaraeTcsi 00y4aromumcs Ha BBIOOp.

4. Cemectp(bl) ocBOeHHs U popMa(bl) MPOMEKYTOUHOI ATTECTANMH MO TUCIHIJINHE

IlepBbIit cemecTp, 3K3aMEH

5. BxoaHble TpeOoBaHMs AJIsl OCBOEHUS TUCUUILTHHBI

Jljis yCcTIenTtHOoro OCBOCHUSI TUCITUILIMHBI TPEOYIOTCS KOMIIETEHIIUU, CPOPMUPOBAHHBIEC B
X0J1e OCBOEHUSI 00pa30BaTEIbHBIX MPOrpaMM MPEIIECTBYIOIIETO YPOBHS 00pa30BaHusl.

6. SI3bIK peasu3anun

Pycckuii

7. O0beM TUCHUIIIAHBI

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIISIET S 3.€., 180 4acoB, U3 KOTOPHIX:
-nekuu: 10 y.

-IIPaKTUYECKUE 3aHATHS: 22 Y.

O0BeM caMOoCTOSTENbHOM pabOTHI CTyIEHTa ONpEAEIIeH YUeOHbBIM IIIIAHOM.

8. ConeprkaHue TUCHUIIHHBI (MOAYJISA), CTPYKTYPUPOBAaHHOE 110 TEMaM

Tema 1. OcHOBHBIE TPUHIMITBI (PU3UYECKOTO U MATEMATUYECKOTO MOACTHUPOBAHUS
Kparkoe conepxanue tembl: BBenenne B kype. llenm w 3agaum  kypca. Posb

HKCIIEPUMEHTAIBHBIX HcclenoBaHuii B cozganuud u orpaborke PTC. Ilonarue ¢usmveckoil u
maTemaruueckoil monenu. [loHsitue o (u3MueckoM MOJEIMPOBAHUHU, €TO OCHOBHBIC ATallbl,
IpeuMyllecTBa U HepocTaTku. [loHsATHE O MaTeMaTHyecKoM MoAenupoBaHuU. lIpuHnunel n
MOAXO0/Ibl K TMOCTPOCHHIO MaTeMaThdeckoil mopenu. Mepapxusi ypoBHEH MareMaTHYECKUX
mopeneil. [ToHsTHe 0 YUCIEHHBIX METOJaX PelICHHs 3a/ay MaTeMaTH4ecKod ¢u3uku. Moxaenu
TEUEHHMS CIIONIHBIX Cpell MPUMEHUTENIBHO K MHEBMO— U ruaponpusBoaam PTC. ['mapaBiuyeckuit
noaxo. TeueHus MIeanbHOro CXXUMaeMoro rasa (ypaBHeHus Oiiepa). JlaMmuHapHblE BA3KHE
teueHus: (ypaBHenus HaBbe—Ctoxkca). TypOynentHele TeueHust (ypaBHeHHs PeitHombca).
[Mpubmmxenne mnorpanuvyHoro cinost (ypaBHenus Ilpanntnsg). Ilogxomel K MOJETUPOBAHHIO
MHOTO(a3HbIX TEYEHHH U TEUYEHUH C XUMHUYECKUMHU peakuusmu. CBs3b (PU3UUECKOTO U
MaTEMaTHYECKOI0 MOJIEITMPOBAHUS.

Tema 2. D1eMeHTHI TEOPUHU MOTPEUTHOCTEH M MaTEMaTHYECKONH 0OpabOTKH PEe3yIbhbTaTOB
U3MEPEHUS



Kpatkoe coxmepxanue Tembl: IloHsTHE 00 M3MEpEHUSX M H3MEPUTENBHBIX MpUOOpax.
3agaya uzmepeHuid. [Ipsmbie M KOCBEHHbIE W3MEpeHHUs. TUIbl MOTPENIHOCTE H3MEPEHUN —
cUCTeMaTHyecKHe, CiydaiiHele, Tpyobsle. MaTtemaruyeckass o0paboTka pe3ylbTaTOB U3MEPEHUH.
[TorpemHocTn oTaenbHbIX H3Mepenuil. Pacnpenenenue ['aycca. JloBepuTenbHbI MHTEPBAT U
JIOBEpUTEIbHAS BEPOSITHOCTh. [loHATHE O TeHepalbHOM U BHIOOPOYHOW JAUCHEPCHUH.
Pacnipenenennie Crtprogenta. [lorpemnoctu cepun m3MepeHuid. BwiOop umcia w3MepeHUH.
ITorpemHocT KOCBEHHbBIX U3MEPEHUN

Tewma 3. OcHOBBI TeOpUHU MOAOOUS U aHATN3a Pa3MEPHOCTEH

Kpatkoe copepxanue Tembl: OCHOBHBIE IpaBUiIa MOJAEIMPOBaHUA. TpeTbs Teopema
nonobust (teopema KuprnmueBa—I'yxmana). [lonsitue o kputepusx mogoOus, WX poJib B
uccienoBannu (pusmdeckux rmpoueccoB. l[logoOue sBAeHW ©u cucreM. MeToa aHamu3a
pa3MepHocTeid. OCHOBHBIE M MIPOU3BOJIHBIC €IUHUI] U3MEPEHUMN, CUCTEMa €IMHUIl U3MEPEHU.
Pa3zmepHoCcTh (pM3MUYECKMX BENWYWH, MPUHIMI KOBapHaHTHOCTH. II-Teopema (Teopema
bakunrema—®denepmana). Onpenensomue u omnpeaensemMble kputrepuu mnomodus. [Ipumepsr
UCTIONIb30BAaHUSI KPUTEPUEB TMOJO0MS TPU PEHICHHH KOHKPETHBIX 3amad  (KoseOaHus
MaTeMaTHUYeCKOTro MasTHHKA, 33a7aya 00 aTOMHOM B3pbIBE). AJTOPUTMBI TIOJy4YEHUSI KPUTEPUEB
nogobus. Anrebpanueckuit meron Pames. Meron ananuza nupdepeHIHanbHbIX YpaBHEHHH.
[TonsiTe o0 KpUTEpUAIBbHBIX ypaBHEHHsIX. OCHOBHBIE KPUTEPUH MOJ00MS MPU HCCIEAOBAHUU
CHUCTEM.

Tema 4. D1eMeHTHI TEOPHUU TUTAHUPOBAHUS IKCIIEPUMEHTA

Kpatkoe conepxanue tembl: OnpeneneHue HHTEpBajla MEXAY 3KCIEPUMEHTAIbHBIMU
nanHeiMu.  [lopsmox  mpoBeneHust  skcrnepuMmeHTa.  OnHOGAKTOpHBIE  AKCHEPUMEHTHI.
MHuorodaktopHble 3KcriepuMeHThl. OCHOBHBIC TIOHATHS TEOPHUH TUIAHUPOBAHUS YKCIIEPUMEHTA.
OOBeKT uccleqoBaHMs, €ro MpeACTaBIeHUE B BUIE «UEPHOrO SIIMKa». BUABl BXOAHBIX U
BBIXOJHBIX TEepeMeHHbIX. [loHaTne QakTopoB, (akTOpHOE NPOCTPAaHCTBO. BEBIXOIHBIC
MOKa3aTeNH, XapaKTepUCTHKA UCCIENYeMbIX CBOMCTB MIIM Ka4eCTB — OTKIIUK, QYHKIIMS OTKIIMKA,
MOBEPXHOCTh OTKJIMKA. OKCIEPUMEHT Kak CHCTEMa Ofmepanuil, BO3ACHCTBHA ©  (WJIH)
HaOJIOZICHUH, HAMMPABJICHHBIX HA MOJIyYeHHE HHPOpMaUK 00 0OBEKTE B MPOIECCE MCTIBITAHUM.
OnbIT KaK OTJIeTbHAs AJIEMEHTapHas 4acTh 3KcnepuMenTa. [nan sxkcnepumMeHTa — COBOKYITHOCTh
JIAHHBIX, OINpPENCISIIOIUX YHUCIIO, YCIOBHUS W TMOPSAOK IMpPOBEAEHUs ONbITOB. IlnanupoBanue
OKCIIEPHMEHTAa KaK COBOKYITHOCTh JICWCTBUMW, HAIMpPaBICHHBIX Ha pa3paboTKy cTpaTeruu
SKCHEPUMEHTAIBHBIX HCCIEJOBAHUN OT HAYaJbHBIX JO 3aKIOYUTEIBHBIX 3TAlOB H3y4YEHUS
o0bekTa (0T TONY4YEHHsI ampHOpHOM MHGOpMAIMM 1O CO3/JaHUS  PabOTOCIOCOOHOM
MaTeMaTUYeCKON MOJETU WM OIpeAesieHUs ONTUMAaJIbHBIX ycnoBui). Touka mana -
YIOPAIOYCHHAs COBOKYITHOCTh YMCICHHBIX 3HAUCHHH (paKTOPOB, COOTBETCTBYIOIASI YCIOBHIM
npoBeneHus omnbiToB. lllar BapbupoBaHus (HakTOpPOB, HOPMHUPOBAHHME 3HAUEHUH (HAKTOPOB.
3ajmanve 1aHa oJKcrnepuMeHTa. OCHOBHBIE TPUHLMIBI TUIAHUPOBAHUS SKCIEPUMEHTA,
oOecrneunBaroIye MoTy4eHrne MaKCUMyMa Heo0X0IMMOM HHPOpMAIK TPU MUHUMYME OIBITOB:
0TKa3 OT MOJHOTO Irepedopa BO3MOXKHBIX BXOJHBIX COCTOSIHUN; MPHUHIMII ITOCJIEA0BATEILHOTO
IJIAHUPOBAHUS; NPUHLUI COMOCTABUMOCTH C «IIYMOM»; NPUHLMI PAaHIOMHU3ALNH; MPUHLIHII
ONTUMAIBHOCTH TJIAHUPOBAHUS.

Tema 5. AnnpokcuManusi ONbITHBIX TaHHBIX

Kpatkoe conepxanue Tembl: [lonatue o0 ammpokcumanuu u ee uenu. I'paduueckuit
aQHAIM3 JaHHBIX. ANNPOKCUMALMS JIMHEHHON 3aBUCUMOCTH. MeToJ BbIpaBHUBAHUA IS
HEJIMHENHBbIX 3aBUCUMOCTEH. lIpumepsl anmpoxcumanuu Uil CTEIEHHOHW, I10Ka3aTeIbHOM,
rUnepooInYecKoi, mapadonrmdeckoi 3aBucuMoctei. OnpeneseHue mapaMmeTpoB dMIUPUICCKUX
dopmyn. MeTon HauMeHbINX KBaApaToB. OIEHKA CTENCHH aIeKBATHOCTH IKCIIEPUMEHTAIBHBIX
3aBUCUMOCTEH. JIMHEHHBIH perpecCHoHHbI aHanu3. JIuHelHas perpeccust s OJHOU
nepeMeHHoil. MHOkecTBeHHast TuHelHas perpeccusi. Koppensiuonnsiii ananus. Koadduuuent
JIMHEWHOMN KOPPEJSIMU IBYX BeIUUYUH. MHOKECTBEHHAs JIMHEHAsT KOpPEALIUS.

Tema 6. [lunamuueckue n3MepeHus



Kparkoe conepkanue tembl: [loHsATHE O AMHAMUYECKUX H3MEpeHHUsX. Tumomas cxema
usmepenuil. Knaccudukanuss u xapaktepucTuku curHayioB. llepenaTouHble XapaKTepUCTUKU
U3MEpUTENIbHOM  cucTeMbl. OnucaHue TEepPeaTOYHBIX  XapaKTEPUCTUK  MEPEXOAHBIMU
¢byuknusamu. TunoBble curHanbl. [lepenaTounble (QyHKIMM M YaCTOTHBIE XapaKTEPUCTUKU.
AMITTUTYIHO-9aCTOTHAS ¥ ()a30-9aCTOTHAS XapaKTEPUCTUKUA. B3auMOCBsI3b CIIOCOOOB OMUCAHUS
JUHAMHYECKHX CBOWCTB HM3MEPHUTENBHBIX cucTeM. JluHamuueckue CBOMCTBA OCHOBHBIX
MU3MEPUTENIbHBIX CHCTEM (CHCTEMBI TIEPBOTO M BTOPOTO MOpsKa). [JuHaMIdecKkre morpenrHoCcT!
n3MepeHnii. Pacuer nuHaMmuYeckux morpemrHocted wu3MmepeHuil. [IpuOnrkeHHas oIleHKa
JUHAMHUYECKUX XapaKTEPUCTHK. AHAIN3 JUHAMUYECKUX XapPaKTEPUCTUK UCCIEAYEMON CUCTEMBI
win nponecca. CorjacoBaHue XapaKTEPUCTUK H3MEPUTENBHOM CHCTEMBI U  Ipoliecca.
JluHaMuueckre XapaKTepUCTUKU HEKOTOPBIX  PACHpPOCTPAHEHHBIX CPEICTB  HU3MEPEHHt
(TepMonapsl, JaTYUKH JABICHUS U YCUIINS, PETUCTPUPYIOIIHE PUOOPHI).

Tema 7. OOpatHbIe 3a7a4U B TEOPUH SKCIIEPUMEHTA

Kpatkoe conepsxanne Temsbr: [Ipsimbie 1 0OpaTHbIC 3324l MaTeMaTHdeckor Gpu3nuku. Pomb
oOpaTHBIX 3aJa4 B TEOpUU OJKcrmepuMeHTa. [Ipumepsl OOpaTHBIX 3ajqad MpPU HCCICAOBAHUU
nporeccoB U cucteM. OOmas XapakKTepUCTHKa OOpaTHBIX 3aja4 MaTeMaTHYeCKOW (DHU3UKH.
[TonsiTHE KOPPEKTHOCTH 10 Anamapy. UncieHHbIe METObI pelIeHUs 0OpaTHBIX 3aaad (IIpsSMbIe
METOJIbl, METOJbl ONTUMHU3AINH, TEXHOJIOTUS MpsIMOro moucka). OCHOBHbBIE 3Talbl pelICHUs
oOpaTHbIX 3a7a4 TeruiooOMeHa. OOpaTHbIC 3a/1a4M XMMHUYECKON KMHETUKHU B 3a7a4aX 3a)KUTaHuUs
KOHJCHCUPOBAHHBIX BEIIECTB. AJITOPUTM HACHTUPUKAIMU TEIJIO— U MacCOOOMEHHBIX
nporeccoB. OOpaTHBIE 3a7auydl ONTUKU a’po30jeil. OCHOBHBIC MOHATHS ONTUKU a3PO30JICH.
JlucnepcHble  XapaKTEpPUCTUKH  a’pO30JIbHBIX  4YacTUll. MeTonbl U3MepeHus (QyHKIHU
pacnpeneneHus (METOA CHEKTPaTbHOW MPO3PAYHOCTH, METOJ MAaJbIX YIJIOB HWHAHKATPHUCHI
paccestHUsl, METOJl TOJHOW MHIMKATPUCHI). MeToapl HU3MEpeHHsl CpeIHUX pa3MepoB U
KOHIEHTPAllUU 4acTull. V3MepeHHe NpOCTPaHCTBEHHOI'O pACIPENEICHUS IUIOTHOCTH Cpeibl
(ypaBHeHue Abens).

Tema 8. MeToabl u cpeicTBa U3MEPEHUS BEJIMYUH B UCCIIEIOBAHUH CUCTEM

Kpartkoe conepxanue tembl: OcHoBHbIE XapakTepucTuku PTC. XapakrepucTuku mHEBMO—
u rugponpusogoB PTC. M3mepsiemble mapamMeTpbl NpU HCCIENOBAaHUU cucTteM. MeTonbl U
JaTYUKK U3MepeHHus mnepemeinieHuil. Jlatuuk paBieHus. Meronbl H3MEpeHHUS TeMIleparyp.
OCHOBHBIE TUIIBI U XapAKTEPUCTUKU TepMonap. ONTUYECKre METOAbl U3MEPEHUSI TEMIIEPATYPHI.
N3mepenne ycunuii U TAru. MeToasl u3MepeHus CKOPOCTH MOTOKa. MeToabl BU3yalIU3allHHu.
CrniexktpooTomMeTprueckue MeTobl. JIazepHoe noIIepoBcKoe H3MEPEHHE CKOPOCTH.

9. Tekymmii KOHTPOJIb MO TUCUHUIIJIMHE

Texkymuii KOHTPOJb MO JAWCHHUIUIMHE TMPOBOAMTCS IO pe3yiabTaraM CIEIYIOLIUX
KOHTPOJHUPYIOIINX MEPOIPUITHIA:

— BEJICHUE KOHCTIEKTOB JICKIUH;

— aKTUBHOE Y4acTue B OOCYKJACHUH TEM JICKIIMOHHBIX 3aHATUN, OTBETHI HA BOIIPOCHI;

— YCTHBIH OMpOC MpH MpOBepKe pedeparos, 3amuTa KypcoBOro MPOEKTa.

Texymuit KOHTPOJIb MO AUCUUILIUHE PUKCUpYeTCs B (opMe KOHTPOIBHONU TOUYKU HE MEHEe
OJIHOTO pa3a B CEMECTP.

Konmponvusie sonpocsi:

1.  OcHOBHBIC IPUHIIMITHI MATEMATUIECKOTO U (PU3UUECKOTO MOJICTHPOBAHUSI.

2. Kak cormacoBaTh JAMHAMHUYECKHE XapaKTEPUCTUKH (PHU3UYECKOro IMpolecca Hu
CHUCTEMBI €0 JUArHOCTUKHU.

3.  CymurHocTh METOJIa aHAJIM3a Pa3MEPHOCTEN.

4. OcHOBBI TEOPUU IUIAHUPOBAHUS SKCIIEPUMEHTA.

5. OcHOBHbIE KPUTEPUH MOAOOUS TPU aHAINU3€E THEBMO—, THIPOTIPUBO/IOB.

6. Meroabl anMPOKCUMAITUH ONBITHBIX JTaHHBIX.

7. OOpaGoTka  pe3yJbTaTOB  JKCIEPUMEHTa C  HUCIIOJB30BAHHEM  METOJIOB
MaTeMaTUYECKOM CTaTUCTUKH.



8.  Kpurepuanbnble ypaBHEHHUS U CIIOCOO UX MOTYyYCHHUS.

9. Jlunamuyeckue XapaKTEpUCTUKU TEpMOMap.

10. CymHOCTh perpecCHOHHOTO aHaIM3a.

11. Meron TaTUHCKHUX KBAJIPaTOB B IUIAHUPOBAHHUH SKCIIEPHUMEHTA.

12. Omnpenenenue KOPPEKTHOCTU IO Aamapy.

13. Pousb 00paTHBIX 33724 MAaTEMATHIECKOW (PU3HKH B TEOPUH IKCTICPUMEHTA.
14. bBecKOHTAaKTHBIE METObI U3MEPEHUS TEMIIEPATYP.

15. MeTto1bI U3MEpPEHUS CKOPOCTH TIEPEMEIIICHUS M BPAIIICHHUS.

Temvi pechepamos:

1. TlomydyeHue KpuTepueB TOAOOHMS Uil KOHKPETHOTO (PH3UYECKOro Ipolecca
anreOpanvyeckuM MetofoM Pames u  MerogoMm obOe3pazmepuBaHus auddepeHIInaIbHbIX
YpaBHEHUM.

2. Ormpenenenre A0BEPUTEIBHOTO HHTEpBaia ¢ yueToM Koddduimenta CThIOIeHTa I
OTpaHUYEHHOW BHIOOPKH MPH 331aHHOM 3HAUEHUH JOBEPUTEIHHON BEPOSITHOCTU IaHHBIX.

3. CocraBrneHue 1mjaHa MHOTO(GaKTOPHOTO SKCIEPUMEHTa METOJOM JIATUHCKHUX
KBaJ[paTOB.

4.  AnmpokcuMariysi ONBITHBIX JaHHBIX METOJOM HaWMEHBIIUX KBaJApPaToB C y4ETOM
(GHU3UKH HCcIIeayeMoro Ipolecca.

5.  Omnpenenenve IMHAMHYECKUX XapaKTEPUCTUK Ipollecca W BHIOOP JaTyMKa U
pEerucTpupyIOIIeH anmaparypsl ¢ y4eToM Teopembl KoTenpHHUKOBA.

6. AHanmu3 JMHAMMYECKUX XapaKTEPUCTUK M3MEPHUTENbHBIX CUCTEM IMEPBOTO U BTOPOTO
HOpsIZIKA.

7.  Ponb oOpaTHBIX 33124 MaTEMaTHIECKON (U3UKU B TEOPHH DKCIIEPUMEHTA.

8. IIpumMeHeHHe ONTUYECKHX METO/OB B U3MepeHnu Xxapakrepuctuk PTC.

9. B3saumMocBs3b (U3NYECKOTO U MaTeMaTHdeckoro moaemupoBanus PTC.

10. OOpatHbie 3ajauu TEOPUU TEIIIOOOMEHA.

10. lopsaaok npoBeeHUs] U KPUTEPUH OLIEHUBAHUSA MIPOMEKYTOYHOM aTTecTalluu

JK3aMeH B IepBOM ceMecTpe IIPOBOJUTCS B YCTHOM ¢opme 1o Ouseram.
DK3aMEeHAIMOHHBIA OUJIET COCTOUT U3 ABYX yacTei. [IpomomkurensHOCTh 2K3amMeHa 1,5 Jaca.
IlepBast 4acTb COAEPKUT JBa TEOpETHUECKUX Bompoca, nposepstomue UIIK-1.1, UIIK-
1.2, UTTK-2.1, UTIK-4.1. OTBeThI Ha BOMPOCHI IEPBOM YaCTH JAIOTCS B pa3BepHyTOH popme.
Bropasa uacts comepxkut onuH Bompoc, nposepsromui UIIK-1.3, WUIIK-1.4, UIIK-1.5,
NIIK-2.2, UTIK-2.3, UTIK-4.2, UTIK-4.3 u odopmIIeHHBIH B BHJIE IPAaKTHYECKON 3amaun. OTBET
Ha BOIPOC BTOPOM YAcCTH IMIPEAIOJaracT pEeLIEHUE 3aJaud M KpPaTKyl0 HHTEpPIpPETaLUIO
MOJIyYEHHBIX PE3yIbTaTOB.
IIpuMepHBIii IEpeYeHb TEOPETUYECKUX BOIIPOCOB:
. OcHOBHBIE IPUHIIUITBI MATEMaTHYECKOTO0 MOIETTUPOBAHUS
. T-TeopeMa
. Tunsl morpenItHocTen N3MEPEHUI.
. OCHOBHbBIE IPUHIHIIBI (PU3HUECKOTO MOJEIUPOBAHMUSL.
. OCHOBHBIE TTOHATHSI TEOPUU MTOTPEIIHOCTEN U3MEPEHUS.
. Kpurepuit Ctbronenra.
. U3smepenmne TnHaMU4eCKUX BETHUYHH.
. @a30BO-4aCTOTHBIE XapAaKTEPUCTUKH.
9. luHaMrU4YeCKue MOrPEeIIHOCTH.
10. Kpurepuu nogobusi.
11. IlnHamuyeckue XxapakKTepUCTUKH CPEICTB U3MEPEHUI.
12. [lomyueHune KpUTEpUEB MO00MST METOIOM aHANK3a AU(PepeHINaTbHBIX YpaBHEHUH.
13. OcHOBBI TEOpPUU TTOAOOUSI.
14. Otnuume npsiMBIX U 0OpaTHBIX 337]a4 MaTeMaTHUECKOW (DU3HKH.

O JNWn B WN —



15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

OcHOBHbBIE MOHSTHS aHAJIN3a PA3MEPHOCTEM.
[Tepenatounbie PyHKIIUU CPEACTB U3MEPEHUM.

[Tonyuenue kpuTepueB moaoous MeroaoM Pases.
JInHaMu4YeCcKue CBOKMCTBA CUCTEM MEPBOIO MOPSIKA.
JIlnHamMu4eckre CBOMCTBA CUCTEM BTOPOTO MOPSAKA.
O06paboTka pe3yabTaToOB MPSIMBIX U3MEPEHUH.
OOpaTHble 3aja4l B TEOPUHU IKCIIEPUMEHTA.
OcCHOBHBIE MPUHIUIIBI (PU3UIECKOTO MOICTUPOBAHUSI.
O06paboTka pe3ynbTaTOB KOCBEHHBIX H3MEPEHUH.
Tunoselie 1eTEPMUHUPOBAHHBIE CUTHAIBI.
JloBepUTENbHBII HHTEPBAJI U TOBEPUTENbHAS BEPOSATHOCTD.
OcCHOBHBIE METOBI PEIICHUSI OOPATHBIX 3a]1a4.
OOparHble 3a/1a4u TEII00OMEHa.

OcHOBHBIE KpUTEPUU TIOJOOUS B TUIAPOAMHAMHUKE U TEIUIOOOMEHE.

29. 3anuce pe3yJbTaToOB U3MEPEHUH.

IIpumepsl 3anau:
1. ITpoBectTn MaTemMaTHYECKyl0 OOpaOOTKY CEpUH SKCIEPUMEHTOB IO H3MEPCHHUIO BpPEMEHHU
3aJIEPIKKH 3KUTaHUS CTPYH KEPOCHHA, M0/IaBaeMoil uepe3 (GopCcyHKY B HArpeTyro J0 33JaHHOM
TEMIEpaTypbl KaMepy cropaHusi. Bpems 3alepikku 3aXUTraHus H3MeEpSeTcs € IMOMOUIbIO
dboToaroa0B, GUKCHPYIOIIMX MOMEHT TOSIBIICHUS TUTAMEHHU.
3ajana TaboMIa JKCIIEPUMEHTOB Uil TemIeparypbl B Kamepe cropanus 400°C (673 K); B
TabJIMIle TIPUBEICHB HOMEPA OMBITOB U M3MEPEHHBIC 3HAUCHUSI BPEMEHH 3a/ICPKKU 3)KUTAHUS
tign (B MusuTMCEKyHIAxX) U KAXKIOTO OIBITa
No omnibiTa 1 2 3 4 5)
tign, MC 646 580 644 724 618
2. Metogom Panes mosyduTh CHCTEMY KPUTEPHEB MOJOOMS Tpollecca MaJCHHs CITyCKaeMOM
KarcyJibl KOCMHYECKOTO armapaTa B OKeaH.
3. Ilo mpencraBiIeHHBIM IKCHEPUMEHTAIBHBIM JAHHBIM MPEAJIOKUTE BapUAHTHI YCTAHOBICHUS
(GYHKIIMOHATBHBIX 3aBUCUMOCTEH.
Hanpuwmep:
JlaHO: SKCIIepUMEHTANLHBIC JAaHHBIC M0 BCIUTBITHIO KJIACTepa MOHOIUCIIEPCHBIX MYy3BIPHKOB B

BSI3KOM OKMJIKOCTH B TPUCYTCTBHHM ITOBEPXHOCTHO-aKTHMBHOro BemectBa (Re — umcio
Peiinonbaca, Cp — k03 unimeHT conpoTuBiIeHus)

Re 0.01 0.015 |0.021 |0.016 |0.018 |0.074 |0.055 |0.085 |0.024
Cp 1680 1013 926 1087 779 165 297 478 840

4. CocrtaBbTe IUIaH 0JHO(DAKTOPHOTO MIIM MHOTO(AKTOPHOTO KCIIEPUMEHTa 13 o0nacTi Bamux
HAyYHBIX MCCIICIOBAHUN (TUTIIIOMHON pabOTHI).
5. PaccumraiiTe BpeMs TEIUIOBOW pelakcalMi i BOJb(paM-pEHUEBOM TepMOMaphl B
3aBUCUMOCTH OT nuametpa cras D (10, 50,100,200, 500 mxm). Temneparypa BHEIIHEH Cpembl
1200 K.
6. Pemmth oOpaTHyr0 3amady B TEOPHUU OKCIEPUMEHTA: OMNPENCIUTh Kod(puImeHT
TUHAMHYECKONH BS3KOCTHM JKUJIKOCTH IO OKCIIEPUMEHTAIBHBIM JaHHBIM JJII  CKOPOCTHU
IPaBUTALlMOHHOIO OCAXJIEHHs U CTalbHOrO IMapuka auamerpoM D,=6.75 MM M IIOTHOCTBIO
p=7753 kr/m®; u=(5.30 % 0.02) - 10 m/c. IlnoTHOCTS KHAKOCTH PI=975 Kr/M>.

Pesynbpratel  3K3aMeHa ~ ONPEAENSIOTCS  OLIGHKAMH  «OTIUYHOR,
«YAOBIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIHHO.

Texkymuii KOHTPOJIb HE BIUSET HAa MPOMEKYTOUHYIO aTTECTALIUIO.

Onenka "omauuno" cTaBUTCS CTYAECHTY, IOKa3aBLUIEMY BCECTOPOHHEE, CUCTEMaTHUECKOE
U IIyOOKOe 3HaHUe yueOHO-IIPOrpaMMHOT0 MaTepuasia, yMeHHe CBOOOIHO BHIOJIHATE 3a1aHUS,

«XOpOLIOY,




NpeayCMOTpeHHbIe Mporpammoil. Ha Bompockl B mpejenax mporpaMmbl JaeT HpaBUIIbHBIE,
CO3HATeNIbHbIE U YBEPEHHbIE OTBETHI.

Onenka '"Xopowio" CcTaBUTCS CTYIEHTY, IIOKa3aBIIeMy IIOJHOE 3HAaHHWE Y4eOHO-
IPOrpaMMHOT0 MaTepuaja, YCIEUIHO BBINONHIIONIEMY IPEAYCMOTPEHHbBIE B IpOrpaMMe
3amanus. Ha Bompockl B mpejenax nporpaMMbl OTBeYaeT 0e3 3aTpyTHEHUH.

Ouenka "yoosnemeopumenvno" cCTaBUTCA CTYAEHTY, MOKA3aBIIEMYy 3HAHHUS OCHOBHOIO
y4eOHO-TIPOrpaMMHOTO MaTepuana B oObeMe, HEOOXOAMMOM JUIsl JNaibHeWmed ydeObl u
npencTosimel paboThl MO CIENMATbHOCTH. B yCTHBIX OTBeTax [AOMyCcKaeT OIMMOKH Mpu
U3NI0KEeHUU MaTtepuana. [Ipu pemeHny mpakTHYeCKUX 3a7a4 AeNaeT OIMHOKH.

Ornenka "HeyooenemeopumenvHo" BHICTABISICTCS CTY/ICHTY, OOHAPYKUBIIEMY MPOOEITHI
B 3HAHUAX Y4EOHO-POTPAMMHOIO MaTepuala, MOMYCTUBIIEMY NPHHIMIHAILHBIC OIMIMOKUA B
BBIMOJIHEHUH MTPETYCMOTPEHHBIX IPOTPAMMO 3aJaHH.

11. YyeOHO-MeTOOAMYECKOE 00ecIIeUeHue

a) DNEKTPOHHBIA Y4YEOHBIM KypCc 1O MAWCIUIUIMHE B DSJEKTPOHHOM YHHBEPCHUTETE
«Moodle» - http://moodle.tsu.ru/course/view.php?id=22465

0) OnieHOYHBIE MaTepHallbl TEKYLIEro KOHTPOJIS M MPOMEXKYTOYHOM aTTecTaluu Io
JTUCLUTLIIAHE.

B) [lnan cemuHapckux / MpakKTUYECKUX 3aHATHUH 110 TUCUHUTUINHE:

Tema mepBoro mnpakTuueckoro 3aHATus: IlpoBeneHue MaTemMaTudyeckoil 0OpabOTKU
Pe3yAbTAaTOB NPSIMBIX U3MEPEHUM 3KCIIEPUMEHTA.

Tema BTOporo mnpakTuueckoro 3aHsTus: IlomyueHue KpUTEPHAIBHOTO YpPaBHEHHS
MeToioM Poanes.

Tema TpeTtbero nmpaktTudyeckoro 3ansatus: [loaydeHue annmpoKCUMalMOHHONW 3aBUCUMOCTH
JUTSL DKCIIEPUMEHTAJIbHBIX JaHHBIX.

Tema detrBepTOro npakTuueckoro 3anatus: CocTaBieHUE IIAHOB KCIEPUMEHTA.

Tema nsaTOrO NpakTUYecKoro 3aHsATus: [IpoBeneHne TMHAMUYECKUX U3MEPEHUN.

Tema miecToro mpakTUYECKOrO 3aHATHs: PemieHue oOpaTHBIX 3aJa4y B TEOpUU
JKCIEPUMEHTA.

r) MeToaudeckue yka3aHus M0 OpraHu3aIiy CaMOCTOSATEIbHON PabOThl CTYIACHTOB:

CamocrosaTtenbHas paboTa mpeamnoiaraer: paboTy C TEOPEeTHUECKHUMU MaTepHhallaMi,
MOBTOPEHHE TMPONACHHOrO Marepuaja 10 KOHCHEKTaM JIeKIUWA, O3HAKOMIIEHHE C
PEKOMEH/I0BaHHBIM CIMCKOM HCTOYHUKOB M JIUTEpPATyphl, MOATOTOBKA pedepaToB U AOKIAIO0B
(YCTHBIX BBICTYIUICHUH, COOOIICHMA, MPE3eHTAlMi) MO MPEIIOKEHHBIM TeMaM. Y CIEIIHOe
OCBOEHHE TMpOrpamMMbl Kypca TMpeanojiaraeT MpoYTeHHE psAga OpHUTHHAIbHBIX paboT ¢
TEOPETUUYECKUMU MaTepUaiamH.

W3ydeHnne AUCUMIUIMHBI CIENyeT HaYMHATh C IPOPabOTKU TEMAaTUYECKOro IUIaHa JIEKIUH,
yAensis 0c000€ BHUMaHUE CTPYKTYpPE U COACPIKAHHUIO TEMbI U OCHOBHBIX MOHATHI. [1o kKaxmaomy
pasneny JOWCLMIUIMHBI MpEAJIararoTcs YHpaKHEHUs M NpakTudeckue 3aHsAtud. llepen
BBINIOJIHEHUEM 33J]aHUM U3Y4YHTE€ TEOPHUI0 BOIPOCA, MPEANoiIaraéMoro K HCCIEIOBAaHUIO.
Hcnonb3yiiTe JONMOJHUTENBHYIO IEPUONUYECKYIO JIUTEparypy, CIELUaIbHbIE KYpHAJbl,
JOCTYITHBIE HH(POPMAITIOHHBIE CANUTHI.

Tekymast camocTosTenbHass paboTa CTYIEHTOB HallpaBlieHHass Ha yoiyOleHue u
3aKperUieHUe 3HaHU, a TAK)Ke Pa3BUTHE MPAKTUUYECKUX YMEHHUM 3aKIII0YAETCS B:

— paboTe CTYIEHTOB C JICKIIHOHHBIM MaTEpUaIoM;

— MOATOTOBKE K 3K3aMEHY;

— BBINIOJTHEHUE KYpPCOBOTO MPOEKTa (TeMBI KYpCOBBIX paboOT (HOpMUPYIOTCS B paMKax

COJIEp>KaHUS TUCIIUIUIMHBI).
[Io MHOrMM TEeMaM JHUCUUIUIMHBI BBl MOXETE€ TIPOBECTH AaHAIUTUYECKUH 0030p
CYLIECTBYIOIIUX HCCIIEIOBAaHUIN U PE3yIbTaThl OTPA3UTh B pedepare.


http://moodle.tsu.ru/course/view.php?id=22465

OreHKa pe3ylbTaToB CaMOCTOSTEIBHON paObOThl OPraHU3yeTCsl KaK €IUHCTBO JBYX (OPM:
CAMOKOHTPOJIb UM KOHTPOJbh CO CTOPOHBI MperojaBarelieii mpu coOecenoBaHWU, MPOBEPKa
pedeparoB u 3aImuTa KypCOBBIX padoT.

12. Ilepeyenn yueOHoiIi uTepaTypbl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JuTEparypa:
— Hanmumos B.B. Teopus skcnepumenta. — M.: Hayka, 1971. — 207 c.
— @unnu JI. BBeneHue B TeopuIo IUIaHUPOBaHMs dKcriepuMeHTOB. — M.: Hayka, 1970. — 287 c.
— Xaptman K. [InanupoBanue SKCIEpUMEHTa B UCCIIEIOBAHUH TEXHOJIOTHYECKUX TiporieccoB / K.
Xaprtman, B. Jlenkuit, B. [Iudep u ap. — M: Mup, 1977. - 557 c.
— ApxunoB B.A. ®OuU3NKO-XWMHYECKHE OCHOBBI MPOIECCOB TEIIOMAacCOOOMEHa: YueOH.
nocobue. — Tomck: U3n-Bo Tom. monurexH. yH-Ta, 2015. — 199 c.
— ApxunoB B.A., AcraxoB A.Jl. Meroauka SKCHEPUMEHTAIBHOTO  HCCIEIOBAHUS
JTUCTIEPTUPOBAHUS  KHUJIKOCTH  KEKUMOHHBIMH  ¢opcyHkamu. //  Tpymet  Tomckoro
rocynapctBeHHoro ynupepcutera. — T. 296. Cep. dusnko-marematudeckas: AKTyaJlbHbIE
npoOIeMbl COBPEMEHHONW MEXaHUKHU CIUIOIIHBIX cpel M HeOecHoi Mexanuku / mon. pea. M.IO.
Opinosa. Tomck. — 2015. — C. 119-122.
— ApxunoB B.A., Bacenun I.M., Ycanuna A.C., Ulparep I'.P. lunamuueckoe B3auMOJEHCTBHE
YaCTHI[ JUCIIEPCHOM (ha3bl B TETEPOreHHBIX MoToKax. — Tomck: M3narensckuii Jlom Tomckoro
rocy1apcTBEHHOT0 yHUBepcurera, 2019. — 328 c.

0) IOoMONHUTEIbHAS TIUTEpATypa:
— [enk X. Teopust nHKeHEepHOTO 3KcniepumMenTa. — M.: Mup, 1972. — 381 c.
— Cenos JI.U. Metonsl mogo0us u pazMepHOCTH B MexaHuke. — M.: Hayka, 1977. — 440 c.
— Kyrarenanze C.C. Ananu3 momobus u ¢usnueckne moxaenu. — HoBocubupck: Uzn-Bo CO
PAH, 1986. -290 c.
— 3aitnens A.H. [TorpemuocTtu u3mepenuit pusndeckux BenumunH. — JI.: Hayka, 1985. — 112 c.
— I'panoBckuii B.A. Jlunamuueckue uamepeHus. OCHOBBI METPOJOTHUYECKOro oOecreueHus. —
JI.: Oneproaromusznar, 1984. — 224 c.
— Msmepenus B npomeinuieHHOcTH. CripaBouHoe uzfganue. B 3-x kH. KH. 1. Teopernueckue
OCHOBBI. — M.: Metamnyprus, 1990. — 492 c.
— Xanba A. MareMaTuyeckasi CTaTUCTUKA C TEXHUYECKUMHU TpuiioxeHusmu. — M.: NI, 1956. —
664 c.
— Ilycreuibnuk E.M. Cratuctuueckue MeToAbl aHanmu3a M 00paboTku HabmojaeHuid. — M.:
duzmarruz, 1968. — 288 c.
— Kaccannposa O.H., Jlebenes B.B. O0pabotka pe3ynbraTtoB Habmoaenuil. — M.: Hayka, 1970.
- 104 c.
— XummMmens6may /. AHanu3 nporeccoB cTaTUCTUYECKUMHU MeToaaMu. — M.: Mup, 1973. - 957 c.
— JlaBpenunk B.H. [TocTanoBka (hn3M4eCKOr0 IKCIIEPUMEHTA U CTaTHCTUYECKast 0OpaboTka ero
pe3ynbTaroB: YueOHoe mocodue st By30B. — M.: DHeproatromusiar, 1986. — 272 c.
— ApxwumnoB B.A. OcHOBBI TeOprH WHKEHEPHO-(PU3NUECKOTO IKCIIEPUMEHTA: yaeOHOe mocooue /
B.A. Apxunos, A.Il. bepe3ukos. — Tomck: 1M31-Bo ToMckoro nonurex. yn-ta, 2008. — 206 c.
— bapen6narr I''I. TlomoOue, aBTOMOAEIBHOCTh, MPOMEKYTOUYHAas acuMmnToTruka. — JL.:
I'uppomereonsnar, 1982. —255 c.
— AmudanoB O.M. HWpertudukamus MOpoOIEcCOB TEIUIOOOMEHa JIETaTebHBIX —alllapaToB
(BBenenue B Teoputo 00paTHBIX 33134 TeriooOMeHa). — M.: MamuHoctpoenue, 1979. — 216 c.
— ApxunoB B.A. JlazepHble METOBI TUarHOCTHUKUA T€TEPOTEHHBIX TIOTOKOB: Y4eOHOe mocodue. —
Tomck: M3a-Bo Tom. yH-Ta, 1987. — 140 c.
— HIudpun K.C. OOGparHble 3ama4ll TEOPUHM PACCESIHUS M PACIPOCTPAHCHUS H3ITYdCHUS /
Teoperuueckre u MpUKIAAHbIE TPOOIeMbl paccestHus cBeta. — Munck: Hayka u Texnuka, 1971.
—C. 228-244.
— ApxunoB B.A., Turos C.C., Meunep 3.A., [laBnenko A.A. DkcriepuMeHTaIbHAas YCTAHOBKA



OTIpeNieNIeHUs] CpeAHEro O00BEMHO-TIOBEPXHOCTHOTO JMAaMeTpa YacTHIl JUCIEPCHBIX cperd. //
[Tom3ynoBckuii BecTHUK. — bapuaymn. — 2015. —T. 2, Ne 4. — C. 47-51.
— ApxunoB B.A., Ycanuna A.C. [I[BuxkeH#e 4acTUIl JUCTIEPCHOU (a3bl B TUCTIEPCHOHHON cpejie:
YuebHoe nmocodbue. — Tomck: U3n-Bo Tom. yH-Ta, 2014. — 252 c.
— ApxunoB B.A., Tpopumo B.®., Kaposa MN.K. [ImarHoctuka IUCIIEPCHOTO COCTaBa
JKUJIKOKATMEIBbHBIX adpP030Jie METOJ0OM MajoyriioBoro paccesaus. // Ontuka aTrMocdepsl H
okeana. — 2014. - T. 27, Ne 12. — C. 1102-1106.
— ApxunoB B.A., bacamaes C.A., Kysneunos B.T., IlopszoB B.A., ®enopsiue A.B.
MonenupoBaHue MPOLECCOB 3aKUTaHUS U TOPEHUsI 00pcoaepKaIX TBEPABIX TOIIUB // Ousuka
ropenus u B3pbiBa. 2021. T. 57. Ne 3. C. 58-64.

B) pecypchl cetu HTEpHET:
— g marepHadbHO-TEXHHYECKOTO OO0CCIICYCeHUsT UCIMILIMHBI HCIOIb3YeTCsl aBTOPCKUI
KOMIUIEKT mpe3eHTauuii B ¢Gopmare PowerPoint, koTopelii COOEPKUT JEMOHCTPAIMOHHBIC
MaTepuaibl MO0 OCHOBHBIM paszzeiiaM JUCHUIUTMHBL. Mcmonb3ytorcest MHTEpHET-pecypchl 1o
pabote ¢ nporpammoii T—Flex Texuo-mpo, APM WinMachine (www.apm.ru). Mcnonb3oBanue
ABTOPCKHUX IMPOTPaMMHBIX HPOAYKTOB M KOMIUIEKTa MPE3CHTAIMH, MPOTPAMMHBIX HPOIYKTOB
HAY4YHO-TEXHMYECKHX LIEHTpoB Poccuu He mpezmonaraer ocoObIX TpeOOBaHM K MPOrpaMMHO-
ammapartHoii miardopme: oneparmonnas cucrema Windows 2000, XP, Vista.
— http://www.iglib.ru — MaTeprer-6ubnmnorexka 00pa3oBaTebHBIX H3/IaHUH, B KOTOPOW COOpaHbI
3JICKTPOHHBIE yYYEOHUKH, CIPABOYHBIE M ydeOHBbIE MOocoOus. YJOOHBIH MOUCK IO KITFOYEBBIM
CJIOBaM, OTJCNIbHBIM TEMaM M OTPACIISIM 3HAHHSL.
— http://www.maik.ru — XXypuan «I[Ipubopsl 1 TeXHHKA KCIIEPUMEHTA.

13. llepeyenb HHPOPMALUOHHBIX TEXHOJIOTHI

a) JIMIIEH3NOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPAaMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: maker nmporpamMM. BkirodaeT mpuioxeHHs:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOIMYHO J0CTyIHBIE oOnavynbie TexHonoruu (Google Docs, SIlHaexc AuCK U T.11.).

0) UH(pOPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DNEeKTpOHHBIN KaTajuor Hayunoin o6ubnmorexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpOoHHAas 6ubnuorexa (pemo3zurtopwuii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynpsrant cryaenra — http://www.studentlibrary.ru/
— O6pazoBatenbHas mwardopma KOpaiit — https://urait.ru/
— OBC ZNANIUM.com - https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepuajibHO-TeXHHYECKOe 0O0ecreyeHue

Aynutopun 1 MPOBEIEHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Aynutopun AN NPOBEAECHUS 3aHATUH CEMHUHApPCKOTO THUIA, WHIAMBUAYAJIbHBIX
Y TPYIIIOBBIX KOHCYJIbTALNH, TEKYILEr0 KOHTPOJIS ¥ IPOMEKYTOYHOM aTTeCTalliu.

[TomerieHust U1 CaMOCTOSITENIFHONW pabOTHI, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHUKOW U
JOCTYNOM K ceTu MHTepHeT, B 3JIEKTPOHHYIO HMH(OPMAIMOHHO-00pa30BaTEIbHYO CpEly U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Aynurtopun Uil TPOBEACHMs 3aHATUM JICKUMOHHOIO W CEMHHApCKOro  THIIA
WHJIUBHUYAJIbHBIX M TPYNIOBBIX KOHCYJIbTALMM, TEKYIIEr0 KOHTPOJA M IPOMEKYTOUYHOU
aTTeCTalluy B CMELIaHHOM (popmarTe.


http://www.apm.ru/
http://www.iqlib.ru/
http://www.maik.ru/
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

15. Uudopmanus o paspadorynkax

ApxunoB Bnagumup AdanackeBud, n.d.-M.H., mpodeccop, PU3NKO-TEXHUUECKUN (PaKyIbTET
ToMCKOTO TOCYIapCTBEHHOTO YHUBEpPCUTETa, mpodeccop Kadenpsl MPHUKIATHOW Ta30BOU
JTUHAMHUKU U TOPEHUs

VYcanuna Anna CepreeBHa, K.().-M.H., JToueHT, Dusuko-texHudeckuit (akymprer Tomckoro
roCy/IapCTBEHHOTO0 YHUBEPCUTETA, JOLEHT Kadeapbl AMHAMUKH MOJIeTa
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