MuHHCTEPCTBO HAYKH M BBICLICTO o0pa3oBaHUs Poccuiickoii denepanuu
HAIMOHAJIbHbIN UCCIIENOBATEJIbCKHU
TOMCKUU I'OCYAAPCTBEHHbBIM YHUBEPCUTET (HU TT'Y)

OU3UKO-TEXHUYECKUHN (PaKyIbTET

YTBEPXIEHO:
Jexan
1O.H. Prokux

Pabouas mporpamma JUCITUTUTHHBI
Teopusi SKCIePUMEHTA B MCCJIEIOBAHUAX CHCTEM
10 HAIMIPABJICHHUIO IMOATOTOBKH
24.04.03 banMcTHKA ¥ THAPOAIPOAMHAMHUKA

HampasnenHocTs (mpo¢uis) MOArOTOBKHU:
BaanncTuka pakeTHO-CTBOJIbHBIX CHCTEM

dopma o0yueHHs
Ounas

Keanmudukarms
Marucrtp

I'on npuema
2024

COI''TACOBAHO:
PykoBoautens OITOIT
K.C. Poraes

[Ipeacenarens YMK
B.A. Ckpunusk

Tomck — 2024



1. leab ¥ nIaHUpPYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUILIMHbI

I1enbro 0CBOCHMSI JUCIUIUIMHEI ABIsETCA (POPMUPOBAHUE CIEAYIOIINX KOMIIETEHIIUI:

OIIK-3 CnocobGeH NpUMEHATh Ha IMPAKTHKE HOBbIE HAyYHBIC NPUHIMIIBI U METOMIBI
HCCIIEIOBAHUI HAa OCHOBE aHAJIN3a HAYYHOMW U MATEHTHOM JTUTEPaTypBhl.

I1IK-1 CnocobeH k mpoBeneHHIo paboT Mo oO6paboTKe M aHAIN3Y HAYyYHO-TEXHHUYECKOU
UH(POPMALIUU U PE3YIBTATOB UCCIICAOBAHUI.

YK-1 CniocoGeH ocymecTBIsATh KPUTUYECKHI aHaIu3 MPOOJIEeMHBIX CUTYaIlMil Ha OCHOBE
CHCTEMHOI0 II0JIX0/1a, BBIPA0ATHIBATh CTPATETUIO JEHCTBUH.

YK-6 CriocobeH onpeaensaTh 1 peaqTu30BbIBaTh IPUOPUTETHI COOCTBEHHOM JEATEIbHOCTH
U CIIOCOOBI €€ COBEPILIEHCTBOBAHMS Ha OCHOBE CAMOOLIEHKH.

PesynbpraramMu 0cBOEHUS IHUCLUIUIMHBI SBIISIOTCS CIENYIOIINE UHANKATOPBI JOCTH)KEHHUS
KOMIIETECHIINH:

NOIIK 3.1 3HaTh HOBBIE Hay4HbIe NPUHLMIIBI U METOJbl HCCIENOBaHMN B 00JacTu
poeCCHOHATIBHOMN 1EATEIbHOCTH.

NOIIK 3.2 YMmeTrb NpuUMEHATh Ha IPAKTUKE HOBBIE HAYYHbIE NPUHLIMIIBI U METOJIbI
HCCIEeIOBaHUN

NOIIK 3.3 Bnagetrs MeTo1aMu IIOMCKA U aHAIM3a HAYYHOM M MAaTEHTHOM JIMTEpaTyphl

HIIK 1.1 3HaeT MeToAbl aHATM3a HAYYHBIX JAHHBIX

NIIK 1.2 VYmeer mNpUMEHATh aKTyaJbHYH0O HOPMAaTUBHYIO JIOKYMEHTAllMIO B
COOTBETCTBYIOIICH 00JIaCTH 3HAHHM.

HIIK 1.3 OcymecTBisgeT oOpraHu3anuio coopa M HU3yYEHHs HAyYHO-TEXHHYECKOU
nH(OpMaIUK 1o TeME MCCIIeIOBAaHUN U pa3paboToOK

NYK 1.1 BeiBnsger npoOJeMHYIO CHTyalldio, Ha OCHOBE CHCTEMHOIO IOJX0/a
OCYILECTBIISIET €€ MHOTO()aKTOPHBIN aHAJIM3 U JTUATHOCTHKY

NYK 1.2 OcymecTBiser MOUCK, OTOOp W CHUCTEeMaTHU3aluuio HH(OpMaruu s
OIIpeIeNIeHNUs AIbTEPHATUBHBIX BAPUAHTOB CTPATErMUECKUX PEIICHUH B IPOOIEMHON CUTYaIH

NYK 1.3 IIpennaraer 1 000CHOBBIBAET CTPATETHUIO JCHCTBUI C y4eTOM OTrpaHMUYCHHIA,
PHUCKOB U BO3MOXHBIX IOCJIEICTBUNA

VYK 6.1 Pa3pabarbiBaeT CTpaTeruio JUYHOCTHOTO U MPOGECCHOHATBLHOTO Pa3BUTHS Ha
OCHOBE COOTHECEHHsI COOCTBEHHBIX II€JIEM M BO3MOXKHOCTEH C pa3BUTHEM HM30paHHOU chepbl
po(hecCHOHATLHON IEATEIIEHOCTH

NYK 6.2 Peanu3yer U KOppPEKTUPYET CTPATETHIO JIMYHOCTHOTO M MPOodheCcCHOHATBHOTO
Pa3BUTHS C yYETOM KOHBIOHKTYPHI U MIEPCTIEKTUB PAa3BUTHUS PhIHKA TPYAA.

NYK 6.3 OuenuBaer pe3ynbTaThl peaiM3alMU  CTPaTerud  JIMYHOCTHOTO U
npoeCCHOHATBLHOTO pPAa3BUTHS Ha OCHOBE aHanu3a (peduiekcuu) CBOECH NesSTeNbHOCTH H
BHEIIHUX CYKJICHUHN

2. 3aua'm OCBOCHHUSA JUCIHUIIJINHBI

— OcBouTth (hyHIaAMEHTATBHBIC 3HAHUS 00 OCHOBaX (PU3MYECKOTO MOJICTUPOBAHMUS.

— Hayunutbcs npUMEHATH MOHATUHHBIA anmapar JUCLUMIUIMHBL JUI1  pELICHUS
NPaKTUYIECKHUX 3a/1a4 MPO(ECCHOHATTLHON JAESTEIbHOCTH.

— Hayuutbcs TOpUMEHSTH AITOPUTMBI CTAaTUCTHYECKOW OOpabOTKH, WHTEpHpETaluu
pe3yIbTaTOB SKCIIEPUMEHTOB, METO/IaM BBIBOJIA OTIPEIEISIONINX KPUTEPHEB MOI00MSI.

— OcBours COBpPCMCHHBIC MCTOAbBI U 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

Juctunauaa oTHOCUTCS K biioky 1 «/[ucuuminabl (MOTyIn)».



JlucummimHa OTHOCUTCS K 4YacTH 00pa3oBaTelbHOW MPOrpaMMbl, (OPMUPYEMOi
y4acTHUKaMU 00pa30BaTeNIbHbIX OTHOUICHUMH, SIBISIETCS 00513aTENbHOMN I U3YUEHUS.

4. Cemectp(bI) ocBOCHMS B (popMa(bl) MPOMEKYTOYHOM ATTECTALMH 110 AUCHHILIMHE

Tpetuii cemecTp, 3a4eT

5. BxoaHble TpGﬁOBaHHH AJI 0CBOCHUA NUCHUIIJIMHBI

Jljig ycTienrHoro OCBOCHUSI JUCIUILIMHBI TPeOYIOTCS KOMIIETEHLIUH, CPOPMUPOBAHHBIE B
XO0/Ie OCBOEHHS 00pa30BaTEIbHBIX IPOTPaMM MPEIIECTBYIOLIETO YPOBHs 00pa30BaHuUs.

JUis  yCcHemHoro OCBOEHHUS AMCHUILIMHBI TpeOyroTcsl pe3yibTaThl OOyuYeHHUs 110
cienyomuM qucuuiuinHaM: [lpoueccel Tensonepenayn B TEXHUUECKUX YCTpOHCTBax; Metozsl
3KCHEPUMEHTAIBHOTO UCCIENOBAHUS XapAKTEPUCTUK BBICOKOOHEPTETUYECKNX MAaTEPUAIOB.

6. SI3bIK peasu3anun

Pycckuii

7. O0beM TUCHUIIIAHBI

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIISIET 3 3.€., 108 4acoB, U3 KOTOPHIX:
-JIeKIuu: 6 4.

-IIPaKTUYECKUE 3aHIATHS: 26 4.

OOBeM caMOoCTOSTENbHOM paboTHI CTyIEHTa ONpeAEIIeH YUeOHbBIM IIIIAaHOM.

8. Coaep:kaHue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. OcHOBHBIE TPUHIMITBI (PU3UYECKOTO M MATEMATUYECKOTO MOACTUPOBAHUS
Kpartkoe conepxanue tembl: BBenenwe B kype. llenm w 3agaum  kypca. Poib
HKCIIEPUMEHTAIBHBIX HcclenoBaHuii B co3ganuu u orpaborke PTC. Ilonarue ¢usmueckoit u
maTemaruueckoil monenu. [loHsitue o (usmueckoM MOJETMPOBAHUHU, €TO OCHOBHBIE ATarlbl,
IpeuMyllecTBa U HepocTaTku. [loHsATHE O MaTeMaTHyecKoM MoAeaupoBaHuU. lIpuHnunel n
MOAXO0/Ibl K TMOCTPOCHHIO MaTeMaThdeckoil mopenu. Mepapxusi ypoBHEH MareMaTHYECKUX
mopeneil. [ToHsTHe 0 YUCIEHHBIX METOJaX PEIICHHs 3a/a4 MaTeMaTH4ecKod ¢u3uku. Moaenu
TEUEHHMS CIIONIHBIX Cpel MPUMEHUTENIBHO K MHEBMO— U ruaponpusoaam PTC. ['mapaBinyeckuit
noaxo. TedeHus MIeanbHOrO CXXUMAaeMoro rasza (ypaBHeHus Oinepa). JlaMmuHapHblE BA3KHE
teueHus: (ypaBHenus HaBbe—Ctoxkca). TypOynentHele TeueHus (ypaBHeHHs PeitHombca).
[Mpubmmxenne mnorpanuvyHoro cinost (ypaBHenus Ilpannrnsg). Ilogxomel K MOJETUPOBAHHIO
MHOTO(a3HbIX TEYEHUH U TEUYEHUH C XHUMHUYECKUMHU peakuusmu. CBs3b (QU3UUECKOTO U
MaTEMaTHYECKOI0 MOJIEITMPOBAHUS.
Tema 2. DneMeHTHI TEOPUHU MOTPEUTHOCTEH M MaTEMaTHYECKONH 0OpabOTKH PEe3ynbhbTaTOB
U3MEPEHUS
KpaTtkoe conepxanue tembl: [loHsiTHE 00 M3MEpPEHUSIX M U3MEPHUTENBHBIX MpPUOOpax.
3amaya m3mepeHuil. IIpsiMble M KOCBEHHBIE M3MEpPEHMs. THUIBI MOTPEIIHOCTEN H3MEpPEHUN —
CHUCTEMaTHYEeCKHe, CIyJailHbIe, rpyobie. MaremaTudeckas o0paboTKa pe3yabTaTOB W3MEPECHHIM.
ITorpemHoctu otaenbHbIX U3MepeHuil. Pacnipenenenue I'aycca. [loBepuTenbHBI UHTEPBAI U
JIOBEpPUTEIIbHAsT BEpOSTHOCTh. [loHATHE O TEHEpaJTbHOH W BBHIOOPOYHOW JTUCIIEPCHH.
Pacnpenenenne Crpronenta. [lorpemHocTn cepuu u3MepeHuil. Bpibop umcna u3MepeHUil.
[TorpemHocT KOCBEHHBIX U3MEPEHUI
Tema 3. OcHOBBI TeOpUM OJO0US U aHATTM3A Pa3MEPHOCTEN
Kparkoe copepxxanue tTembl: OCHOBHBIE IIpaBWiIa MOJCIUPOBAHUA. TpeThsd Teopema
nogobust (teopema KupnuueBa—I'yxmana). [lonstue o kputTepusix monoOusi, X poJib B
ucciaenoBanun (Gusudeckux TmporeccoB. I[logobuwe sBaeHudd U cucreM. Meton aHamuza
pasmepHocTeil. OCHOBHBIE U MPOU3BOJHBIE E€AUHULl U3MEPEHUN, CUCTEMA €IUHUI] U3MEPEHUM.
PasmepHocTh (u3MuUecKUX BENWYHMH, NPUHLUI KOBapuaHTHOCTU. [l-Teopema (Teopema



Bokunrema—®enepmana). Omnpenensionye W omnpenensemMble kputepun nonodus. Ilpumeps
UCIIONIb30BAaHUSl KPUTEpUEB TMOJ00MS TpU pEUIeHHWH KOHKpPETHBIX 3anad  (koseOaHus
MaTeMaTHYECKOro MasiTHHKA, 33Jaya 00 aTOMHOM B3pbIBE). AJTOPUTMBI MOITYUYEHUSI KPUTEPUEB
nonoOus. AnreOpamdeckuii meton Pames. Meron ananmsa auddepeHInanbHbIX ypaBHEHUM.
[lonarue o KpurepuanbHbIX ypaBHEHHSIX. OCHOBHBIE KPUTEPUH NOJOOMS MPU HCCIEAOBAHHH
CUCTEM.
Tewma 4. Dy1eMeHTBI TEOpUH TUIAHUPOBAHMSI SKCIIEPUMEHTA
Kpatkoe copnepxxanne temsbl: OnpelneneHue HHTEpBajda MEXAY SKCIHEPUMEHTATbHBIMHU
nanHbiMH.  [lopsmok  mpoBeneHust  skcrnepuMmeHTta.  OnHO(aKTOpHBIE — AKCHEPUMEHTHI.
MHuorodakTopHbie 3kcriepuMeHThl. OCHOBHBIE MOHATUS TEOPUHU IJIAHUPOBAHUS IHKCIIEPUMEHTA.
OOBeKT HcCleOBaHUs, €ro NPEICTaBICHUE B BUIC «UCPHOrO SIIUKa». BUIbI BXOAHBIX H
BBIXOJHBIX TMepeMeHHbIX. IloHaTtue QakTopoB, (akTOpHOE NPOCTpaHCTBO. BbIXOgHBIE
MOKA3aTeNH, XapaKTePUCTUKA UCCIENYEMBIX CBOMCTB MIIH Ka4eCTB — OTKIUK, PYHKIIHS OTKIIUKA,
MOBEPXHOCTh OTKJIMKA. OKCIEPUMEHT KaK CHCTeMa OINepaluii, BO3AECHCTBUA U (WIH)
HaOJI0IeHNH, HANpaBJIEHHBIX Ha MOJydyeHHe MH(popMaruu 06 00beKTe B MPOIEcCce UCIIBITaHUM.
OnbIT KaK OTJeNIbHAs AJIEMEHTApHAs 4acTh 3KcnepuMeHTa. [nan sxkcnepumMenTa — COBOKYITHOCTh
JAHHBIX, OINPEAEISAIOUX YNCIO, YCIOBHS U IOPANOK IpoBeneHUs onblToB. IlnanupoBanue
9KCIIEPUMEHTAa KaK COBOKYIHOCTb JEWCTBUIA, HaIlpaBICHHbIX Ha pa3paboTKy cTpaTeruu
AKCIEPUMEHTAJIBHBIX MCCIEN0BAaHUN OT HAYAIBHBIX JO 3aKJIIOUUTENBHBIX ATAlOB H3YyYEHUs
o0bekTa (OT TIONyYCHHUS ampuoOpHOM HWHGOPMAIMU [0 CO3JaHUsA PabOTOCIIOCOOHOM
MaTEeMaTUYeCKOW MOJENM WIM OINpEJeieHUs] ONTUMANbHbIX ychoBuid). Touka miana -—
YIOPSA0YEHHAs] COBOKYITHOCTh YHMCIEHHBIX 3HaYeHUI (DaKTOPOB, COOTBETCTBYIOLIAS YCIOBUSIM
npoBezneHust onelToB. lllar BapeupoBaHus (PAKTOpPOB, HOPMUPOBAaHHE 3HAYCHHH (DAaKTOPOB.
3ajmaHve 1IaHa oJKcrnepuMeHTa. OCHOBHBIE TPUHLMIBL  IUIAHUPOBAHUS SKCIEPHUMEHTA,
o0ecreynBaroIye MOTy4eHne MaKCUMyMa He00X0JMMO MH(POPMAIIUN IPH MUHUMYME OTIBITOB:
OTKa3 OT MOJHOro mnepedopa BO3MOKHBIX BXOJHBIX COCTOSIHWI; MPHUHIIMII MOCIEA0BATEIHHOIO
MJIAHUPOBAHUS; MPUHIUI COMOCTABUMOCTU C «IIIYMOM); MPUHIMI PAHIOMH3ALNU; TPUHLIUIL
ONTUMAIBHOCTH INIAHUPOBAHUS.
Tema 5. AnnpokcuMaiys ONbITHBIX JaHHBIX
Kpartkoe comepkanune Tembl: [loHsTne 00 anmpokcumaruu U ee Ienu. | paduyueckuit
aHaJIM3 JIaHHBIX. ATMMPOKCUMALUS JIMHEHHOM 3aBUCUMOCTH. MeTol BBIpAaBHMBAHUS s
HEJIMHEMHBIX 3aBUcCHUMOCTEeH. [Ipumepsl anmpokcuMaluy sl CTETNEHHOM, IOKa3aTelbHOM,
runepOoIndYeckoi, napadoanueckoil 3apucuMocteil. OrnpeneneHue mapaMmeTpoB dMIUPHUECKUX
dopmyn. MeTon HauMeHbIINX KBaApaToB. OIeHKa CTENEeHH a/IeKBaTHOCTH HKCIIEPUMEHTAIBLHBIX
3aBUCUMOCTEH. JIMHEWHBIH perpecCUOHHbIM aHanu3. JIuHelHas perpeccus Uit  OQHOM
nepeMeHHoi. MHOXeCTBeHHas TuHelHas perpeccus. Koppensunonnsiit ananmm3. Koadgdunmuent
JIMHENHOM KOPPEISLUU JBYX BEJIMUYMH. MHOXKECTBEHHAs JIMHEHHAsT KOPPEIIALIMSL.
Tema 6. JlunamMu4eCcKre U3MEPEHUS
Kpatkoe conepxanue teMbl: [loHATHE O OUHAMMUYECKMX H3MEpeHMsX. TuroBas cxema
u3Mmepenuil. Knaccudukanuss u xapaktepuctuku curHayioB. llepenaTouHble XapaKTepUCTHUKU
U3MEpPUTENBbHON  cucTeMmbl. OnucaHue MNEpPeJaTOYHBIX  XapaKTEPUCTHK  MEPEXOJHBIMU
¢byuknusmu. TunoBble curHanbl. [lepenaTounble (QyHKIMM M YaCTOTHBIE XapaKTEPUCTUKU.
AMIUTUTYTHO-4acTOTHAs ¥ (a30-4aCTOTHAS XapaKTEPUCTUKH. B3aMOCBs3b ClIOCOOOB ONMUCAHUS
JUHAMHWYECKUX CBOMCTB W3MEPUTENBHBIX CHCTEM. JluHaMuueckne CBOWCTBA OCHOBHBIX
U3MEPUTENBHBIX CUCTEM (CHCTEMBI IIEPBOTO M BTOPOTO MOpsiiKa). JIMHaMUYECKUe MOTrPEeuIHOCTH
n3MepeHnii. Pacuer nuHamMmueckux morpemrHocted wu3MmepeHuil. [IpuOnrkeHHas oIleHKa
JUHAMHYECKHX XapaKTEPUCTUK. AHAIN3 JUHAMHUYECKUX XapaKTEPUCTUK MCCIEAYEMOM CUCTEMBI
unn  nponecca. CoriacoBaHuUE XapaKTEpUCTUK HW3MEPUTENIBHOW CHUCTEMBI W IpoLecca.
JluHamuueckue XapaKTePUCTHKU HEKOTOPBIX  PACIHPOCTPAHEHHBIX CPEICTB  M3MEPEHMM
(TepMonapsl, JATYUKHU JABICHUS U YCUIINS, PETUCTPUPYIOIIHE PUOOPHI).
Tema 7. OOpatHbIe 3a71a4U B TEOPUH SKCIIEPUMEHTA



Kpatkoe conepxanue temsl: [Ipsmbie u oOpaTHbIe 3a/1aud MaTeMaTu4eckoil ¢pusuku. Posb
oOpaTHBIX 3aJad B Teopuu sKcnepuMeHTa. [IpumMepbl oOpaTHBIX 3ajad NpPU HCCIEAOBaAaHUU
nporieccoB U cucreM. OOmas xapakTepucTHKa OOpaTHBIX 3aJad MaTeMaTU4ecKod (U3HKH.
[TonsaTne koppekTHOCTH 0 Anamapy. YucieHHble METObl pelIeHUsl 0OpaTHBIX 3aaay (IpsMble
METO/Ibl, METOJbl ONTHUMHU3ALMM, TEXHOJIOTHUS HpsIMOro noucka). OCHOBHBIE 3Talbl PELICHUS
o0paTHBIX 3a1a4 TernaooOMeHa. OOpaTHbIE 33a4l XUMUYECKON KHHETUKH B 3a/1a4ax 3a)KUTaHUs
KOH/ICHCUPOBAHHBIX BEIIECTB. AJTOPUTM HWACHTU(QUKAMH TEIIO— M MAacCOOOMEHHBIX
nporeccoB. OOpaTHbIE 3aJauyd ONTHUKH a’po3ojicii. OCHOBHBIE TOHSATHUS ONTHKH adPO30JICH.
JlucriepcHble  XapaKTEPUCTUKU — a’pO30JbHBIX  4YacTHLl. MeToabl u3MepeHus (QyHKIUH
pacnpenieneHuss (METOA CIEKTPAJbHOW IPO3PAauHOCTH, METOJ MalblX YIVIOB WHAMKATPHUCHI
paccestHusl, METOJ TMOJHOM MHIMKATPUCHI). MeToapl HU3MEpEHMs] CpEIHUX pa3MEpoB U
KOHIEHTpAaluu 4acTull. M3MepeHHe NpOCTPaHCTBEHHOIO PACHPENEICHHUS IUIOTHOCTH Cpembl
(ypaBHeHHE AOens).

Tema 8. MeTozbl 1 CpeicTBa U3MEPEHHS BEJIMUMH B UCCIEAOBAHUM CUCTEM

Kpatkoe conepxanue tembl: OcHoBHble Xapakrepuctukn PTC. Xapakrepuctuku
nHeBMO— W rugponpuBogoB PTC. HM3mepsieMble mapameTpbl MNpH HUCCIEAOBAHHHM CHUCTEM.
Meroasl ¥ OaT4MKU HM3MEpPEHUs IepeMenieHuid. Jlatuuk npasiieHus. MeTonsl U3MEpeHUs
Temneparyp. OCHOBHBIE THUIIBI M XapaKTEPUCTUKH TepMmorap. ONTHYECKHE METOAbI U3MEPECHHUS
temneparypsl. M3mepenue ycunuid U TAru. MeTolbl U3MEPEHUS CKOPOCTH MOTOKA. MeTonbl
Busyanu3aiuu. CnekrpodoTomerpuueckue MeTobl. JlazepHoe JOIUIEPOBCKOE H3MEpPEHHE
CKOPOCTH.

9. Tekymmii KOHTPOJIb MO TUCUHUIIJIMHE

Texkymuil KOHTpOJb MO JAWCHHUIUIMHE TMPOBOAMTCS IO pe3yibTaraM CIEIYIOLIUX
KOHTPOJHUPYIOIINX MEPOIPUITHIA:
— BE/ICHNE KOHCIIEKTOB JIEKIIHIA;
— aKTUBHOE Y4acTue B OOCYKJACHUH TEM JICKIITMOHHBIX 3aHATUN, OTBETHI HA BOIIPOCHI;
— YCTHBIH OIpOC MpH MpoBepKe pedeparos, 3auTa KypcoBOro MPOeKTa.
Texymmii KOHTPOJIb MO AUCIHUIIIMHE (PUKCHpYETCs B (OpME KOHTPOIHHOM TOYKH HE
MEHEE OJHOI0 pa3a B CEMECTP.
OueHouHble MaTepUajabl TEKYILIEro KOHTPOJA pa3MelleHsl Ha caiite TI'Y B pasnene
«Mudopmarms 06 oOpa3oBaTeabHOM mporpammey - https://www.tsu.ru/sveden/education/eduop/.

10. lopsaaok npoBeAeHUs] U KPUTEPUH OLIEHUBAHHUSA MPOMEKYTOYHOM aTTecTalluu

3ayer B AEBITOM CEMECTpe MPOBOAMTCA B MUCbMEHHOH (opme. IIponomkurenbHOCTh
3ayera 1 yac.

OueHo4HbIE MaTepHaibl IS MPOBEICHUS MMPOMEKYTOYHOW aTTeCTalMy pa3MEIIeHbl Ha
caiire TI'Y B pasmene «Mudpopmanus o0  oOpa3oBarenbHOM — mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DJIEKTPOHHBIN y4eOHBIN KypC IO AMCIHUILUIMHE B 3JIEKTPOHHOM yHHBepcuTeTe «iDO» -
https://Ims.tsu.ru/course/view.php?id=22465

0) OlleHOYHBIE MaTepHabl TEKYIIEro KOHTPOJS U TMPOMEKYTOYHOW aTTECTAI[UU 10
JUCLIAIIIIMHE.

B) [1man mpakTHYECKUX 3aHITHI MO TUCITUTIIINHE.

r) MeToaudeckue yKa3aHus M0 OpraHu3aIii CaMOCTOSTEIbHON PabOTHI CTYACHTOB.

12. Ilepeyenn yueOHoIi JuTepaTypbl U pecypcoB cetu UHTepHeT

a) OCHOBHas JIUTEpaTypa:


https://lms.tsu.ru/course/view.php?id=22465

— Hamumos B.B. Teopus skcniepumenta. — M.: Hayka, 1971. — 207 c.

— ApxunoB B.A. ®u3nK0o—XUMHUYECKHE OCHOBBI MPOIECCOB TEIIIOMAacCOOOMeHa: Y4eOH.
nocobue. — Tomck: U3n-Bo Tom. monurexH. yH-Ta, 2015. — 199 c.

— ApxunoB B.A., AcraxoB A.JI. Meronuka >KCHEPUMEHTAIBHOTO HCCIEIOBAHUS
TUCTIEPTUPOBAHMS  KHUJIKOCTH  KEKUMOHHBIMH  ¢opcyHkamu. //  Tpymel  Tomckoro
rocynapctBeHHoro ynupepcutera. — T. 296. Cep. dusnko-marematuyeckas: AKTyalbHbIE
poOIeMbl COBpPEMEHHONW MEXaHUKHU CIUIOLIHBIX cpel M HeOecHo MexaHuku / mon. pea. M.IO.
Opiosa. Tomck. — 2015. — C. 119-122.

— ApxunoB B.A., Bacenun W.M., VYcanuna A.C., llparep I'.P. [unamuueckoe
B3aMMOJICHCTBUE YaCTHUIl AUCTIEPCHON (ha3bl B TE€TEPOTCHHBIX MOTOKax. — ToMck: M3naTenbckuii
Jlom Tomckoro rocyaapcTBeHHOro ynusepcurera, 2019. — 328 c.

0) JOMOJIHUTEIbHAS TUTEPATYpa:

— @®unnu JI. BBenenne B TeopHio MiIaHUPOBAHUSA dKciepuMeHToB. — M.: Hayka, 1970. —
287 c.

— XaprtMman K. IlnanupoBaHue »3KClEpUMEHTa B MCCIEAOBAHUM TEXHOJOTMYECKHUX
nporecco / K. Xaprman, B. Jleukwuii, B. llludep u np. — M: Mup, 1977. — 557 c.

— enk X. Teopust mHxeHEpHOTO 3KCNIepuMenTa. — M.: Mup, 1972. — 381 c.

— CenoB JL.LW. Metoasl moobust U pazmMepHocTH B MexaHuke. — M.: Hayka, 1977. — 440

— Kyrarenamze C.C. Ananus nonodbus u ¢usudeckue moaenu. — HoBocubupck: M3n-Bo
CO PAH, 1986.-290 c.

— Baiinens A.H. [lorpemrHoctn u3mepennii ¢pusnveckux BenuuuH. — JI.: Hayka, 1985. —
112 c.

— I'panosckuii B.A.  Jlunamudeckue u3MepeHus. OCHOBBI ~ METPOJOTHYECKOTO
obecrieuenus. — JI.: DHeproatomm3aat, 1984. — 224 c.

— MWsmepenuss B mnpombinuieHHoctd. CropaBounoe wu3ganue. B 3-x kH. Ku. 1.
Teopetnueckue ocHOBBI. — M.: Metamnyprus, 1990. — 492 c.

— Xanpa A. MaTemaTuyeckas CTaTUCTHKA C TEXHUYECKUMU NpuiioxeHusmMu. — M.: WJI,
1956. - 664 c.

— Ilycteubauk E.M. CraTrcTHdeckue METOAbI aHaau3a 1 00paboTku HaOmoneHui. — M.
duzmarruz, 1968. — 288 c.

— Kaccangposa O.H., Jlebenes B.B. O6paboTka pe3ynbratoB Habmoaenuit. — M.: Hayka,
1970. - 104 c.

— Xummens6nay JI. AHanu3 mpoueccoB CTaTUCTHYECKUMH MeTogaMu. — M.: Mup, 1973.
-957c.

— JlaBpenunk B.H. IlocraHoBka (HU3MYECKOr0 SKCIEPUMEHTa M CTAaTHCTUYECKas
00paboTKa ero pe3yapTaToB: YdeOHOe mocoOue mis By30B. — M.: DHeproaromusaar, 1986. —
272 c.

— ApxumnoB B.A. OCHOBBI TE€OpHH HWHKEHEPHO-(PU3UIECKOTO IKCIIEPUMEHTA: Yy4eOHOe
nocobue / B.A. Apxumnos, A.Il. bepe3zukos. — Tomck: U31-Bo Tomckoro nonurex. yu-ta, 2008. —
206 c.

— Bbapen6nart I''1. Ilonobue, aBTOMOAETBHOCTh, MPOMEXYTOUHAsE acCUMNTOTHKA. — JL.:
['unpomereonsaart, 1982. —255 c.

— Amudano O.M. NaenTudukays nporeccoB TemIooOMeHa JeTaTeNbHBIX annapaToB
(BBenenue B Teoputo 00paTHBIX 3a1a4 TermiaooomMeHa). — M.: MammHoctpoenue, 1979. — 216 c.

— Apxunos B.A. JlazepHble METOABI TUArHOCTUKU TE€TEPOTCHHBIX MOTOKOB: Y4eOHOE
nocobue. — Tomck: U3n-Bo Tom. ya-Ta, 1987. — 140 c.

— udpun K.C. OOpatHbie 3a1a41 TEOPUU PACCESTHUS U PACIIPOCTPAHEHHS U3Ty4eHUs /
Teopernueckue U NMpUKIIaIHBIE TPOOIEMBI paccesiHus cBeTa. — MuHck: Hayka u texnuka, 1971.
—C. 228-244.

— ApxunoB B.A., TutoB C.C., Mewiep 3.A., IlaBnenko A.A. DxcrnepuMeHTaIbHas



YCTAHOBKA OMpPEIENICHUs] CPEIHEro 00BbEMHO-TIOBEPXHOCTHOTO JMaMeTpa YacTHIl JUCIIEPCHBIX
cpen. // TlomsyHoBckuii BecTHHK. — bapuaym. —2015. —T. 2, Ne 4. — C. 47-51.

— ApxunoB B.A., Ycanuna A.C. JIBimKeHHe 4acTHIl TUCTIEPCHOH (a3bl B AUCTIEPCHOHHOM
cpene: YuebHoe nmocooue. — Tomck: U3a-so Tom. yH-Ta, 2014. — 252 c.

— Apxunos B.A., Tpopumos B.®., XKaposa N.K. /lnarHoctuka AUCHEPCHOrO COCTaBa
JKUJIKOKAMEIBbHBIX adpP030Jied METOJ0OM MajoyriioBoro paccesHus. // Ontuka aTrMocdepsl H
okeana. — 2014. - T. 27, Ne 12. — C. 1102-1106.

— ApxunoB B.A., bacanaes C.A., Ky3nenoB B.T., IlopszoB B.A., ®enopeiue A.B.
MonenupoBaHue MPOLECCOB 3AKUTAaHUS U TOPEHUs O0pcoaepKaIX TBEPABIX TOIIUB // Ousuka
ropenus u B3pbiBa. 2021. T. 57. Ne 3. C. 58-64.

B) pecypchl cetn MIHTepHeT:
— Jlng marepuajgbHO-TEXHMYECKOTO OOCCIICUCHUS UCIMILIMHBI HCIOJIb3YETCS aBTOPCKUM
KOMILIEKT TMpe3cHTaimii B Qopmare PowerPoint, KoTOpslii COXEPKUT JAEMOHCTPAIMOHHBIE
MaTepuajbl MO0 OCHOBHBIM pasjeiiaM JUCHUILUTUHBL Mcmonb3ytoress MHTEepHET-pecypchl 1O
pabote ¢ mporpammoii T—Flex Texuo-mpo, APM WinMachine (www.apm.ru). Mcmonb3oBanue
ABTOPCKHX TMPOTPaMMHBIX MPOAYKTOB M KOMIUIEKTA MPE3CHTAIM, MPOTrPAMMHBIX MPOJYKTOB
HAYYHO-TEXHHUYECKHX LEHTpOB Poccuu He mpeamonaraer ocoObIX TpeOOBaHHA K MPOrPaMMHO-
amnmapartHoii miardopme: oneparmonHas cuctema Windows 2000, XP, Vista.
— http://www.iglib.ru — UaTepHeT-610IMOTEKa 00pa30BaTEIbHBIX U3AaHUI, B KOTOPOH COOPaHBI
DIIGKTPOHHBIE YUYEOHUKHU, CIIPABOYHBIC W y4eOHBIC MOCOOWS. YOOHBIM MOUCK O KIFOYEBBIM
CJIOBaM, OTJCIFHBIM TEMaM M OTPACIISIM 3HAHHSL.
— http://www.maik.ru — XKypuan «IpuOops! 1 TEXHHKA SKCIIEPUMEHTa.

— O6mepoccuiickas Cerp Koncymprantllmoc CnpaBounas mpaBoBasi CHCTEMA.
http://www.consultant.ru

13. Ilepeuenb HHPOPMALMOHHBIX TEXHOJIOTHIA

a) JIMIICH3MOHHOE ¥ CBOOOHO PaclpoCTpaHsIeMOe MPOrpaMMHOE 00ecTieueHUE:

— Microsoft Office Standart 2013 Russian: maker mporpamm. Bxiroyaer MpHIOKCHHUS:
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);

— my0anyHO AOCTYIHBIE oOnaunbie TexHonoruu (Google Docs, Slnnexc Auck u T.1L.).

0) nH(hOpPMAaIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

— DIEeKTPOHHBIN KaTajor Hayuanoit OnoOIIMoTEKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKkTpoHHas OoubmoTeKa (pertozuTopwHin) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbrant cryaenrta — http://www.studentlibrary.ru/
— O6pa3oBatenpHas miardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks - http://www.iprbookshop.ru/

14. MaTepuaJbHO-TeXHHYECKOE 00ecneuyeHue

Aynutopuu Juisi IPOBENEHNUS 3aHATUIN JIEKIIMOHHOI'O THIIA.

AyauTopun IS TPOBEACHHS 3aHATHNA TPAKTUYCCKOTO THIA, HWHIWBHAYATbHBIX |
IPYIIIOBBIX KOHCYJIbTALUN, TEKYIIETO KOHTPOJIS U IPOMEKYTOYHOM aTTECTALlUU.

[TomerneHust a1 CaMOCTOSTENIbHONW PaOOThI, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOW U
JOCTYNIOM K ceTH VHTepHEeT, B AJIEKTPOHHYIO HH(DOPMAIMOHHO-00pa30BaTENLHYIO Cpely U K
HH()OPMAIMOHHBIM CIIPABOYHBIM CHCTEMaM.


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 AdanaceeBud, 1.¢.-M.H., mpodeccop, DUBUKO-TEXHUUIESCKUN
¢daxynbTer TOMCKOro rocyaapCTBEHHOTO YHUBEpCUTETa, mpodeccop Kadenpsl MpUKIaTHON
ra3oBOil TMHAMHMKH U TOPEHMUSI

VYcannna Anna CepreeBHa, K.(.-M.H., AoueHT, DU3NKO-TEXHUYECKHH (aKyIbTeT
Tomckoro rocy1apcTBEHHOIO YHUBEPCUTETA, TOLEHT Kadeapbl AMHAMUKH [10JIeTa
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