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1. Ilean U MuIaHUpYeMBbIe Pe3yIbTATHI 0CBOCHHUS THCIUIIIHHBI

[{enpr0 OCBOEHUS TUCIUTUIAHEI SBJISETCS (DOPMUPOBAHKE CICTYIONTNX KOMIICTCHITUH:

OIIK-12 Cnoco0OeH OpraHu3oBBIBaTH MOHT@X, HAJIAAKy, HACTpOWKYy U cAadyy B
AKCIUTYaTaIldI0 OTBITHBIX OOpa3I[OB MEXaTPOHHBIX U POOOTOTEXHHUYECKHUX CHCTEM, HX
MOJICUCTEM M OTIEIbHBIX MOIYJIEH;.

OIIK-13 CrocobOeH MHCIIOJIB30BaTh OCHOBHBIC ITOJOXKEHMSA, 3aKOHBI M METOMIbI
€CTECTBCHHBIX HAyK W MaTeMaTUKU Mpu (OPMHUPOBAHUU MOJENEH W METOJ0B HCCIEIOBAHUS
MEXaTPOHHBIX ¥ POOOTOTEXHUUECKUX CHCTEM.

Pe3ynbpraramMu 0cBOEHUS TUCUUIUIMHBI SIBISIFOTCS CIEIYIOIINE UHANKATOPBI JOCTHXKEHUS
KOMIIETEHLIHM:

HNOIIK 12.1 3sHare cnocoObl MOHTaXa, HaJaJKH, HACTPOHMKH U TpeOOBaHHS
HKCIUTyaTaI[Mi ONBITHBIX 00Pa3ll0OB MEXATPOHHBIX U POOOTOTEXHUYECKUX CUCTEM, UX MOACUCTEM
U OTJEJIbHBIX MOAYJIEH

NOIIK 12.2 Ymerp OpraHu3oBaTh MOHTaX, HaJagKy, HaCTPOWKY M CAady OIBITHBIX
00pa3110B MEXaTPOHHBIX U POOOTOTEXHUUECKUX CUCTEM, UX MOJICUCTEM U OTAEIbHBIX MOYyeH

NOIIK 13.1 3HaTh OCHOBHBIE IOJIOKEHUS, 3aKOHBI M METOJbl €CTECTBEHHBIX HayK U
MaTeMaTUKd Tpu (HOpMHUPOBAHHM MOJeENe U METOJOB HCCIEIOBAaHUS MEXAaTPOHHBIX U
POOOTOTEXHHUECKUX CHCTEM

HNOIIK 13.2 YMmeTs pa3BuBaTh IMOJYYCHHBIE 3HAHUA M TPUMEHATh HUX ISl PELICHUS
HECTAH/IAPTHBIX 3a/1a4.

HOIIK 13.3 Bragets cocobamu aganTaiuu K paboTe B HOBOH cpeie.

2.3ana4m 0CBOCHUA JUCHHUIINHBI

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

— Hayuntbcss mNpUMEHSATh TMOHSATUHHBIA amnmapaT AUCHUIUIMHBI JUIS  PEIICHUS
MPAKTUYECKUX 3a71a4 TPO(hecCUOHATEHOM e TEIbHOCTH.

— HayuuTbcs TPUMEHSTH aNTOPUTMBI CTATUCTHYECKOH OOpaOOTKH, WHTEPIpETAINH
Pe3yNbTaTOB SKCIEPUMEHTOB, METO/IaM BbIBOJIa OTIPEACIISAIONINX KPUTEPUEB MOA00USI.

— OCBOUTH COBPEMEHHBIE METOIBI M CPEICTBA H3MEPEHHUS OCHOBHBIX (DHU3MUECKUX
BEJIMYMH.

— OBnaserb HaBbIKAMU TIOCTAHOBKM OJKCIIEPUMEHTAa B 3a/ladyaX MPOEKTUPOBAHUSA
pobororexanueckux cucrem (PTC).

3. MecTo JTUCHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHON IPOrpaMMbl

JucrunmuHa otHOCUTCA K brioky 1 «/luctiummuaa (Moxym)».

JIMcUMIIINHA OTHOCHUTCS K 00sI3aTEIEHOM YacTH 00pa30BaTeIbHONU MPOTPAMMBI.

4. Cemectp(bl) ocBOeHHS M (popMa(bl) MPOMEKYTOUYHOM ATTECTANUM O JUCHHUIIIIMHE

Tperuii cemectp, 3auer

5. BxoaHble TpeOOBaHUS AJIS OCBOEHH S TMCUUIIMHBI

I[JISI YCHGLHHOFO OCBOCHUA NUCIHUIIIINHBI TpGGyIOTCH KOMIICTCHIIUU, C(bOpMI/IpOBaHHBIC B
X0JI€ OCBOCHUSI 00pa30BaTEIIbHBIX MPOTPAMM MPEIIECTBYIOIIETO YPOBHS 00pa3oBaHuUs.

6. S13bIk peanuzanun

Pycckuii

7. O0BbeM TUCHUIIIAHBI

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



-JieKIuu: 6 4.
-IIPaKTUYECKUE 3aHATHS: 26 4.
B TOM YHCJIE IPAKTHYECKAsl TIOATOTOBKA: 26 u.
O0BeM caMOoCTOATETLHON PaOOTHI CTYACHTA ONPEEIICH YICOHBIM TIJIAHOM.

8. CoaepikaHue TUCHUILVINHBI, CTPYKTYPHPOBAaHHOE 110 TEMaM

Tema 1. OCHOBHBIC IPUHITUTIBI (PU3UUECKOTO M MATEMATHIECKOTO MOICITUPOBAHUS

Kpatkoe conepxanue tembl: BBeanenne B kypc. llenm um 3agaum  kypca. Poub
AKCTIEPUMEHTAIBHBIX HCCIeA0BaHU B co3mganuu U oTpadotke PTC. Ilonarue dusmdeckoir u
MareMaTHueckol moxenu. IloHaTne o (U3NYECKOM MOAETUPOBAHUU, €TO OCHOBHBIC ATAIlbI,
npeumyiiecTsa U HemoctaTku. [loHATHE 0 MaTemaTMyeckoM MojaenupoBaHuu. [IpuHUuMNbE n
IOAXOABl K IIOCTPOCHHUIO MaTeMaTH4ecKONM wmonenu. Mepapxus ypoBHEH MaTeMaTHYECKHX
mozenei. [ToHATHEe O YMCICHHBIX METOJaX pPelIeHUs 3a7ad MaTeMaTH4ecko ¢u3uku. Mopaenu
TEYEHHUs CIJIOLIHBIX Cpell IPUMEHUTENBHO K MHEBMO— U ruzaponpusoaaMm PTC. I'mapasianuecknii
noaxoxd. TedeHHus: WaeanbHOTO CXXUMaeMoro rasza (ypaBHeHHs Diinepa). JlamuHapHbIC BS3KHE
teueHus: (ypaBHeHus: Hasbe—Crokca). TypOyneHtHole TedeHus (ypaBHeHus PeliHombiaca).
[Tpubmmkenue norpanudHoro cios (ypaBHenus Ilpanarns). Iloxxoasl kK MOAETUPOBAHUIO
MHOTO()a3HbIX TEYCHMH M TEYEHUH C XHUMHUYECKMMHU peakuusMu. CBsi3b (U3UUECKOTr0 U
MaTeMaTU4eCKOro MOJEITUPOBAHMUS.

Tema 2. DaeMeHTHI TEOPHH MOTPEUIHOCTEH W MaTeMaTHUeCKoi 00pabOTKH pe3ysbTaToB

U3MEPEHUS

Kpatkoe conmepxanue Tembl: IloHsiTHE 00 M3MEpEHUSX M H3MEPUTENBHBIX MpUOOpax.
3agaya uzmepeHuid. [Ipsmbie M KOCBEHHbIE WM3MEpeHHUs. TUIbl MOTPENIHOCTE H3MEPEHUH —
cUCTeMaTHyecKHe, CiydaiiHble, Tpyobsle. MaTtemaruyeckass oOpaboTka pe3ysbTaTOB U3MEPEHUH.
[TorpemHocTn oTaenbHbIX H3Mepenuil. Pacnpenenenue ['aycca. JloBepuTenbHbI MHTEPBAT U
JIOBEpHUTEIbHAS BEPOSTHOCTh. [loHATHE O TeHepaJbHOM ¥ BBHIOOPOYHONW JAUCHEPCHUH.
Pacnipenenenne Crprogenta. [lorpemuoctun cepun m3MepeHuid. BwiOop umcia w3MepeHUH.
ITorpemHocT KOCBEHHbBIX U3MEPEHUN

Tema 3. OcHOBBI TeOpUH MOJOOUS U aHATIN3a pa3MEPHOCTEH

Kpatkoe copepxanue Tembl: OCHOBHBIE IpaBUiIa MOJAEIMPOBaHUA. TpeTbs Teopema
nonobust (teopema KuprnmueBa—I'yxmana). Ilonsitue o kputepusx moaoOus, WX poJib B
uccienoBannu (pu3mdeckux rmpoueccoB. [logoOue sBAeHW u cucreM. Meroa aHamu3a
pa3MepHocTeid. OCHOBHBIE M MIPOU3BOJIHBIC €IUHMI] U3MEPEHUMN, CUCTEMa €IMHULl U3MEPEHUM.
PasmepHOCTh (U3MYECKUX BEIMYMH, TNPUHIMI KOBAapHaHTHOCTH. Il-Teopema (Teopema
bakunrema—®enepmana). Onpenensomme u onpeaensemMblie Kputrepuu mnomodus. [Ipumepsr
UCIOJIb30BaHUSI KPUTEPUEB TMOJNOOMS TMpPH PpEIIEHWHM KOHKPETHBIX 3agad  (KoseOaHus
MaTeMaTHUYeCKOro MasTHHKA, 3a7adya 00 aTOMHOM B3pbIBE). AJNTOPUTMBI TIOJy4YEHUsI KPUTEPUEB
nogobusi. Anrebpanueckuii meron Panmes. Meron ananuza nupdepeHIUanbHBIX YpaBHEHH.
[TonsiTe 0 KpUTEpUAIbHBIX ypaBHEHHsIX. OCHOBHBIE KPUTEPUH MMOJ00OMS NpPU HCCIEAOBAHUU
CHUCTEM.

Tema 4. Di1eMEHTHI TEOPUU TJIAHUPOBAHUS SKCIIEPUMEHTA

Kpatkoe conepxanue tembl: OnpeneneHue HMHTEpBajla MEXAY 3KCIEPUMEHTAIbHBIMU
nanHeiMd.  [lopsmox  mpoBeneHust  skcrnepuMmeHTa.  OnHOGAKTOpHBIE  AKCHEPHUMEHTHI.
MHorogakropHbie SKcniepuMeHTbl. OCHOBHBIE TIOHATHS TEOPUHU ITUIAHUPOBAHMS 3KCIIEPHUMEHTA.
OOBeKT uccleqoBaHMs, €ro MpeACTaBIeHUE B BUIE «UEPHOrO SIIMKa». BUAbl BXOAHBIX U
BBIXOJHBIX TepeMeHHbIX. [loHsATHe (akTopoB, (akTOpHOE MPOCTPAHCTBO. BrIXOAHBIE
MOKa3aTeNH, XapaKTepUCTHKA UCCIIeNYEeMbIX CBOMCTB MIIM Ka4eCTB — OTKIIUK, QYHKIMS OTKIIMKA,
MOBEPXHOCTh OTKJIMKA. OKCIEPUMEHT Kak CHCTeMa Ofmepanui, BO3ACHCTBHA ©  (WJIH)
HaOJIOJICHUH, HAMMPABICHHBIX HA MOJIyYeHHE HHPOPMAIUK 00 OOBEKTE B MPOIECCE MCTIBITAHUM.
OneIT Kak OTJeNbHAs dJIEMEHTapHas 4acTh AKCIepuMeHTa. [lnan skcriepumMenTa — COBOKYITHOCTh
JAHHBIX, OINpPENCISIIOIUX YHUCIIO, YCIOBHUS W TMOPSAOK INPOBEAEHUs ONbITOB. IlnanupoBanue
IKCIIEpUMEHTa KaK COBOKYIHOCTb JI€HCTBMIA, HAmpaBICHHBIX Ha pa3pabOTKy CTpaTeruu



AKCIIEPUMEHTANIbHBIX HCCIEAOBAaHUN OT HAYaJIbHBIX /0 3aKIIOYUTENIbHBIX 3TallOB H3Y4YEHUS
o0bekTa (OT TIONyYCHHUS ampuoOpHOM HWHGOPMAIMU [0 CO3JaHUA PabOTOCTIOCOOHOM
MaTEeMaTUYeCKOW MOJENU WIM OINPEJeTIeHUs] ONTUMAIbHbIX ychnoBuid). Touka miana —
YIOPSA0YEHHAs] COBOKYITHOCTh YHMCIEHHBIX 3HaYeHUI (DaKTOPOB, COOTBETCTBYIOLIAS YCIOBHUSIM
npoBeneHus ombiToB. lllar BappupoBaHus (HakTOpPOB, HOPMUPOBAHHE 3HAUCHUH (HAKTOPOB.
3ajmaHve 1IaHa oJKcrnepuMeHTa. OCHOBHBIE TPUHLMIBI  IUIAHUPOBAHUS SKCIEPHUMEHTA,
00ecrevYnBaroINe MOTYICHHEe MaKCHMyMa He00X0IMMOM HH(POPMAITUH TIPU MUHUMYME OTBITOB:
OTKa3 OT IOJHOTro rnepedopa BO3MOKHBIX BXOJHBIX COCTOSIHUI; MPHUHIIMII MOCIEA0BATEIHHOIO
MJIAHUPOBAHUS; MPUHIUI COMOCTABUMOCTU C «IIYMOMY; NMPUHIMI PAHIOMH3ALNU; TPUHLIUIL
ONTUMaIBHOCTH INIAHUPOBAHUS.
Tema 5. AnnpokcuMaiys ONbITHBIX JaHHBIX
Kpatkoe comepkanune Tembl: [lonsTtne 00 anmpokcumaruu u ee I1enu. | paduueckuil
aHaJIU3 JaHHBIX. ATMPOKCUMALUS JIMHEHHOM 3aBUCUMOCTH. MeTo/ BBIpAaBHMBAHUS s
HEJIMHEMHBIX 3aBUCHUMOCTEH. [Ipumepsl anmpokcuMaluy sl CTENEHHOM, IOKa3aTelbHOM,
runepooInvYeckoi, napadoanueckoi 3apucuMocteil. OrnpenenieHue mapamMmeTpoB IMIMPHUUECKUX
dopmyn. MeToa HauMeHbIINX KBaApaToB. OIeHKa CTENEeHH a/IeKBaTHOCTH SKCIIEPUMEHTAIBLHBIX
3aBUCUMOCTEH. JIMHEWHBIH perpecCUOHHbIM aHanu3. JIuHenHas perpeccus Uit  OJHOM
nepeMeHHoi. MHOXeCTBeHHas TuHelHas perpeccus. Koppensuuonnsiit ananmm3. Koagdunuent
JIMHENHOM KOPPEISILUU JBYX BEIMUYMH. MHOXKECTBEHHAs JIMHEHHAsT KOPPEIIALIMSL.
Tema 6. JlunamMu4ecKre U3MEPEHUs
Kparkoe conepxanne tembl: [loHsATHE O AMHAMUYECKUX H3MEpeHUsX. Tumomas cxema
u3mepenuil. Knaccudukanuss u xapaktepucTuku curHayioB. llepenaTouHble XapaKTepUCTUKU
U3MEpUTENIbHOM  cucTeMbl. OnucaHue TEpPeaTOYHBIX  XApaKTEPUCTUK  MEPEXOAHBIMU
¢byuknusamu. TunoBble curHanbl. IlepenaTounble (QyHKIMM M YaCTOTHBIE XapaKTEPUCTUKU.
AMITTUTYIHO-9aCTOTHAS ¥ ()a30-9aCTOTHAS XapaKTEPUCTUKU. B3auMOCBsI3b CIIOCOOOB OMUCAHUS
JUHAMHUYECKUX CBOWCTB HW3MEPHUTENBHBIX CHCTEM. JluHaMuuyeckne CBOWCTBA OCHOBHBIX
U3MEPUTENBHBIX CUCTEM (CHCTEMBI IIEPBOTO M BTOPOTO MOpsiiKa). JIMHaMUYECKUe MOTPEeUIHOCTH
n3MepeHnii. Pacuer nuHamMmueckux morpemHocted wu3MmepeHuil. [lpuOmrkeHHas oleHkKa
JUHAMHUYECKUX XapaKTEPUCTHK. AHAIN3 JUHAMUYECKUX XapPaKTEPUCTUK UCCIEAYEMON CUCTEMBI
uin  nponecca. CornacoBaHuE XapaKTEpUCTUK HW3MEPHUTENIBHOW CHUCTEMBI W IpoLecca.
JluHaMuueckre XapaKTepUCTUKU HEKOTOPBIX  PACHpOCTPAHEHHBIX CPEIACTB  H3MEPEHHIt
(TepMonapsl, JaTYUKH JABICHUS U YCUIINS, PETUCTPUPYIOIINE TPUOOPHI).
Tema 7. OOpatHbIe 3a71a4U B TEOPUH SKCIIEPUMEHTA
Kpatkoe conepxkanne Temsbr: [Ipsimbie 1 0OpaTHbIC 3aa4i MaTeMaTHYecKor Gpu3nuku. Ponb
oOpaTHBIX 3aJa4 B TEOpUU OJKcrmepuMeHTa. [Ipumepsl OoOpaTHBIX 3ajqad MpPU HCCIEAOBAHUU
nporeccoB U cucteM. OOmas XapakKTEepUCTHKa OOpaTHBIX 3aja4 MaTeMaTHUYeCKOW (DHU3UKH.
[TonsiTHEe KOPPEeKTHOCTH 10 Anamapy. UncieHHbIe METObI PEUICHUS 0OpaTHBIX 3aaad (IIpsSMbIe
METOJIbl, METOJbl ONTUMHU3AIMH, TEXHOJIOTUS MpsIMOro moucka). OCHOBHBIE 3Talbl pelICHUs
oOpatHbIX 3a7a4 TeruiooOMeHa. OOpaTHBIC 3a/1a4M XMMHYECKON KUHETUKHY B 3a7a4aX 3aKUTaHus
KOHJCHCUPOBAHHBIX BEIIECTB. AJITOPUTM HACHTUPUKAIMU TEIJIO— U MacCOOOMEHHBIX
nporeccoB. OOpaTHbIE 3a7auyd ONTUKU a’po30jeil. OCHOBHBIC MOHATHS ONTUKU adPO30JICH.
JlucniepcHble  XapaKTEPUCTUKH  a’pO30JIbHBIX  4YacTUll. MeTonbl U3MepeHus (QyHKIHUU
pacnpeneneHus (METOA CHEKTPATbHOW MPO3PAYHOCTH, METOJ MAaJbIX YIJIOB HWHAHKATPHUCHI
paccestHUsl, METOJl TOJHOW MHIUKATPUCHI). MeToapl HU3MEpeHHsl CpeIHUX pa3MepoB U
KOHLEHTpAlluu 4acTull. V3MepeHHe NpOCTPaHCTBEHHOI'O pACIPENEICHUS IUIOTHOCTH Cpeibl
(ypaBHeHue Abens).
Tema 8. MeToibl U cpeicTBAa U3MEPEHUS BEJIMUUH B UCCIIEA0BAaHUU CUCTEM
Kpartkoe conepxanue tembl: OcHoBHbIE XapakTepucTuku PTC. XapakTepucTuku mHEBMO—
u rugponpusogoB PTC. M3mepsemble mapamMeTpbl NpU HCCIENOBAaHUU cucTeM. MeTonbpl U
JATYMKA U3MEpeHHs nepemenieHuid. Jlatumk naBineHus. MeTonbl H3MEpeHUs TemmIeparyp.
OCHOBHBIE TUIIBI U XapAKTEPUCTUKU TepMonap. ONTUYECKHe METOAbl U3MEPEHUSI TEMIIEPATYPHI.



N3smepenune ycunmii U taru. MeTtoasl M3MEpeHUss CKOPOCTH IOTOKA. MeToabl BHU3yalu3aluu.
Crnextpodoromerprueckue MeToibl. JIazepHoe JoIIepoBcKoe U3MEPEHHE CKOPOCTH.

9. Tekymmii KOHTPOJIb O TUCHUIINHE

Texymuil KOHTpPOJb MO JMCHMIUIMHE TIPOBOJMTCS MO pe3yapTaraMm CIEAYIOLIUX
KOHTPOJIUPYIOIIMX MEPOIPHUITHIA:

— BEJICHUE KOHCIIEKTOB JICKIIUI;

— aKTHBHOE y4acTHE B OOCYKJICHHH TEM JICKIIMOHHBIX 3aHITUH, OTBETHI HA BOIIPOCHI;

— YCTHBII OMpOC MpHU MpOoBepKe pedeparos, 3alIUTa KypcoOBOTO IMPOEKTa.

Texymmii KOHTPOJIb IO AUCHUILUINHE PUKCHPYETCS B (OpME KOHTPOJIBLHON TOYKM HE MEHEe
OJIHOTO pasa B CEMECTP.

Konmponvuvie sonpochwi:

1.  OcHOBHbIE IPUHIUIIBI MATEMATUYECKOTO U (PU3NYECKOTO MOAECTUPOBAHUS.

2. Kak cormacoBarb JAMHAMHUYECKHE XapaKTEPUCTUKU (PUIUUECKOTo Iporecca Hu
CHUCTEMBI €ro JUArHOCTUKU.

3. CymHocTbh METOJa aHaIN3a Pa3MEPHOCTEM.

4. OCHOBBI TEOPHUH TUIAHUPOBAHUSA SKCIIEPUMEHTA.

5. OcHOBHBIE KPUTEPHH MTOJO0US NP aHAIHU3E THEBMO—, THIPOIPHUBO/IOB.

6. MeTonbl anNpOKCUMALIMH ONBITHBIX JaHHBIX.

7. OOpaboTka  pe3ynbTaTOB  JKCHEPUMEHTAa C  HCIOJIb30BAaHHEM  METOJIOB
MaTE€MaTUYeCKOW CTaTUCTUKH.

8.  KpurepuanbHble ypaBHEHUS U CIIOCO0 MX MOITY4YEHUS.

9. JluHaMHYeCKHE XapaKTEPUCTUKHU TEpMOTIap.

10. CyuHOCTh perpecCCHOHHOTO aHAJK3a.

11. Meroxa TaTUHCKUX KBAAPATOB B IJIAHUPOBAHUU HKCIIEPUMEHTA.

12.  Omnpenenenne KOPpEKTHOCTH IO Aiamapy.

13. Poxb oOpaTHBIX 3a/1a4 MaTEMaTHIECKON (DU3UKH B TEOPHH IKCIIEPUMEHTA.

14. bBeckoHTaKTHBIE METO/Ib U3MEPEHUS TEMIIEPATYD.

15. Metoabl U3MEPEHHSI CKOPOCTHU MEPEMEIICHUS U BPaIllCHUS.

Temvl pechepamos:

1. Tlomyuenwe KpuTepueB MOMOOUS JUIsI KOHKPETHOro (DPM3MYECKOro Ipolecca
anreOpanvyeckuM MetofoM Pames u  MerogoMm obGe3pazMmepuBaHus auddepeHITnaIbHbIX
YpaBHEHUM.

2. OmpepeneHue JOBEPUTEIHLHOTO MHTEpBaa ¢ yueToM kKodddummenta CThIoACHTA IS
OTpaHUYEHHOW BHIOOPKH MPH 33/1aHHOM 3HAUEHUH JOBEPUTEIHHON BEPOSTHOCTH IaHHBIX.

3. CocraBneHue IjaHa MHOTO(QAKTOPHOTO HKCIEPUMEHTAa METOAOM JIATUHCKUX
KBaJlpaToB.

4.  AnmpokcuMarysi ONBITHBIX JaHHBIX METOJOM HaWMEHBIIUX KBaJApPaToB C Yy4YETOM
(GHU3UKH HCcIIeayeMoro Ipolecca.

5. Omnpenenenue AMHAMUYECKUX XapaKTEpPUCTUK IIpollecca M BbIOOp JaTdyMKa H
PETUCTPUPYIOLIEH almaparypsl C y4eToM TeopeMbl KoTenpHUKOBA.

6. AHanmu3 JUHAMHYECKUX XapaKTEPUCTUK M3MEPHUTENbHBIX CUCTEM IMEPBOTO U BTOPOTO
HOpsAJKA.

7.  Ponb oOpaTHBIX 3a/1a4 MaTEMaTHIECKON (DU3UKU B TEOPHH IKCIIEPUMEHTA.

8.  IlpumeHeHME ONTHYECKUX METOJOB B U3MepeHnH xapakrepuctuk PTC.

9.  Bsaumocss3b pusnyeckoro u MareMatuueckoro MmojenupoBanus PTC.

10. OOpaTHble 3a/1a41 TEOPUU TEIIIOOOMEHA.

10. ITopsinok mpoBeeHNsI U KPUTEPUH OLEHUBAHUS MPOMEKYTOYHOM aTTeCTALMHU

3ayer B TpeTbeM ceMecTpe TMPOBOAMTCA B YyCTHOW (¢opme 1o OuieTam.
DK3aMEeHAIMOHHBIA OUJIET COCTOUT U3 ABYX yacTei. [IpomomkurensHOCTh 2K3amMeHa 1,5 Jaca.



IlepBast yacTp COIEPKUT JABa TeOopeTHUeCcKUX Bompoca, nposepstomue HMOIIK-13.1,
NOIIK-13.3, UOIIK-12.1. OTBeTHI Ha BOIIPOCHI IEPBOI YaCTU JAIOTCS B pa3BepHYTOH (hopme.

Bropas wacte coxmepxxkutr oxumH Bompoc, nposepstounmii MOIIK-13.2, MOIIK-12.2 u
odOpMIICHHBIN B BUJE MpaKTUYeCKON 3amadyr. OTBET HA BONMPOC BTOPOM YACTH MPEAIojaraet

pelieHue

3a/1a4M U KPaTKYI MHTEPIPETALUIO II0JYYEHHBIX PE3yIbTaTOB.

[TIpumepHBIil TEpeYeHb TEOPETUUECKUX BOITPOCOB:

03N N KW

\O

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21

22.
23.
24.
25.
26.
27.
28.
29.

. OCHOBHBIE IPUHLIUIIBI MATEMATUYECKOIO0 MOIETTUPOBAHUS
. T-TeopeMa

. THIIBI IOrpeIHoCTe U3MEPEHU.

. OCHOBHBIE MPUHIMIIBI (PU3MUECKOTO MOJEINPOBAHMUSL.

. OCHOBHBIE IOHATHS TEOPUU IIOTPELIHOCTEN U3MEPEHHUS.

. Kpurepuii Ctprogenra.

. U3mepenne TMHAMU4ECKUX BEIIMYHH.

. ©@a30B0-4aCTOTHBIE XaPAKTEPUCTHUKH.

JInHaMu4YeCcKue MOrpelHOCTH.

Kpurepun nomgoOwusi.

JInHaMU4YeCcKHre XapaKTepUCTUKU CPEICTB U3MEPEHUM.
[Tonyyenune kpuTepueB Moa00MsI METOAOM aHan3a nuddepeHInaTbHBIX YPAaBHCHU.
OCHOBBI TEOpUU TTOJOOUSL.

OTnnune npsMbIX U 0OOPATHBIX 33]1a4 MaTeMaTUYeCKO (QU3HUKU.
OCHOBHBIE IOHATHUS aHAJIN3a PA3MEPHOCTEN.

[Tepenatounbie PyHKIIUU CPEACTB U3MEPEHUM.

OcHOBHBIE KpUTEPUU TIOJOOUS B TUIAPOAMHAMUKE U TEIUIOOOMEHE.
[Tonyuenue kputepueB moaoous Meroaom Pasest.
JInHaMUYeCKUE CBOKMCTBA CUCTEM MEPBOIO MOPSJIKA.
JlnHamMu4eckre CBOMCTBA CUCTEM BTOPOTO MOPSAKA.

. O6paboTKa pe3yabTaToOB MPSIMBIX U3MEPEHUH.

OOpaTHbIe 3aja4l B TEOPUHU IKCIIEPUMEHTA.

OcHOBHbBIE TPUHIHIIBI (PU3HUECKOTO MOJICIUPOBAHUSL.
O6paboTka pe3ynbTaTOB KOCBEHHBIX H3MEPEHUH.

Tunoselie 1eTePMUHUPOBAHHBIE CUTHAIBI.

JloBepUTENbHBII HHTEPBAJI U IOBEPUTENbHAS BEPOSATHOCTD.
OCHOBHBIE METO/IbI peIIeHHs] 0OpaTHBIX 3ajad.

OOparHble 3a/1a4u TEII000MEHa.

3anuch pe3yabTaToOB U3MEPEHUH.

IIpumepsl 3anau:

1. [IpoBecTn MareMaTHyeckyr0 OOpabOTKY CepuH HKCIEPUMEHTOB MO HM3MEPEHHIO BpPEMEHU
3aJIEPIKKH 3KUTaHUS CTPYU KEPOCHHA, M0/IaBaeMoil uepe3 (GopcyHKY B HArpeTyro J0 33aJaHHOM
TEMIEpaTypbl KaMepy cropaHusi. Bpems 3alepikku 3aXUTaHus H3MeEpsSeTcs ¢ IMOMOUIbIO
dboToaroa0B, GUKCHPYIOIIMX MOMEHT TOSIBIICHUS TUIAMEHHU.

3asana TaboMIa JKCIIEPUMEHTOB Ul TemIeparypbl B kamepe cropanus 400°C (673 K); B
TabJIMIle TIPUBEICHB HOMEPA OMBITOB U M3MEPEHHBIC 3HAUCHUSI BPEMEHH 3a/ICPKKU 3)KUTAHUS
tign (B MIJUTUCEKYHAX ) JUTSl KAXKIOTO OIbITa

Ne onbITa

1

2

3

4

5

tigna MC

646

580

644

724

618

2. Meronom Panest momyuuTh cucTeMy KpUTEpHEB MOAOOMS IMpolecca MaJeHUs CIyCKaeMon
KaIlCyJIbl KOCMHYECKOTO anrnapaTra B OKEaH.

3. Ilo mpencraBiaeHHBIM IKCHEPUMEHTAIbHBIM JAHHBIM NPEAJIOKUTE BaPUAHTHI YCTAHOBICHUS
(YHKLIMOHATIBHBIX 3aBUCUMOCTEH.

Hanpuwmep:



I[aHOI OKCIICPUMCHTAJIBHBIC JAHHBIC IO BCIUIBITUIO KJIACTCPa MOHOJUCIICPCHBIX ITY3BIPHKOB B

BSI3KOM OKMJIKOCTH B TPUCYTCTBHHM ITOBEPXHOCTHO-aKTHMBHOro BemectBa (Re — umcmo
Peiinonbaca, Cp — k03 pULMeHT CONPOTUBICHNUS)
Re 0.01 0.015 [0.021 |0.016 |0.018 |0.074 |0.055 |0.035 |0.024

C, 1680 1013 926 1087 779 165 297 478 840

4. CocraBbTe IUIaH 0JHO(DAKTOPHOTO MIIM MHOTO(AKTOPHOTO KCIIEPUMEHTa 13 o0nacTi Bamux
HAyYHBIX MCCIICIOBAHUN (JUTIIIOMHON pabOTHI).

5. Paccumraiite BpeMs TEIUIOBOW pelaKcalMi i BOJb(pPaM-pEHUEBOM TEepMOMaphl B
3aBUCUMOCTH OT nuametpa cras D (10, 50,100,200, 500 mxm). Temneparypa BHEIIHEH Cpembl
1200 K.

6. Pemmth oOpaTHyr0 3agady B TEOPHUU OKCIEPUMEHTA: OMNPENEIUTh Kod(puImeHT
TUHAMHYECKOH BSI3KOCTH JKUJIKOCTH IO OSKCIEPUMEHTAIbHBIM JaHHBIM JJISI  CKOPOCTHU
IPaBUTALIMOHHOIO OCAXJIEHHS U CTaJIBHOIO IIapuka auamerpoM D,=6.75 MM U IUIOTHOCTBIO
p=7753 kr/m’: u=(5.30%0.02)- 10~ m/c. ILTOTHOCTB KUIKOCTH p/=975 KI/M .

Pe3ynbrarhl 3aueTa onpeaenstoTcs OLUEHKaMU «3a4TeHO», «KHE3aUTCHOY.

Ouenka "3aumeno" cTaBuUTCS CTYJICHTY, TOKa3aBIIEMY

- BCECTOpPOHHEE, CHCTEeMaTh4eckoe M TIyOOKoe 3HaHHE Y4eOHO-IPOrPaMMHOIO
MaTepuana, yMEHHE CBOOOJHO BBINOJHATH 3aJaHusl, IMPEAyCMOTpPEeHHble mporpammoi. Ha
BOIIPOCHI B MIpejiesiax MpOrpaMMbl JaeT MPaBUIbHbIE, CO3HATEIbHBIC U YBEPEHHbBIC OTBETHI;

- TMIOJIHOE 3HaHWe Y4eOHO-MPOrpaMMHOIO MaTepuaia, YCIENIHO BBIMOJIHSIIOUIEMY
peyCMOTPEHHBIE B MporpaMMe 3ajanus. Ha Bompockl B mpenenax mporpaMMmbl OTBedaeT 0e3
3aTPYJHECHUI;

- 3HaHUS OCHOBHOTO Y4eOHO-IIPOrPaMMHOT0 MaTepuasia B 00beMe, HEOOXOIUMOM st
JanpHENIel yaeObl u peAcTosmeld padboThl IO CIIEMATBHOCTH. B YCTHBIX OTBETax JOMyCKaeT
OIIMOKY TIPH U3NI0KEHUHU MaTtepuana. [lpu pemeHny npakTHYecKuX 3a1a4 JAeJaeT OMHOKH,

OrneHnka "He3aumeHno" BBICTABISETCS CTYACHTY, OOHAPYKHUBIIEMY MPOOEIbl B 3HAHUAX
y4eOHO-ITPOrPaMMHOTO MaTepuaia, JOMyCTUBIIEMY MPUHIUIUATbHBIE OMUOKA B BHITIOJHEHUH
MPEyCMOTPEHHBIX TPOTPaMMON 3aJaHUM.

11. YyeOHO-MeTOANYECKOE O0ecTIeUueHue

a) DNEKTPOHHBIA Y4YEOHBIM KypC TO MAWCIUIUIMHE B DSJEKTPOHHOM YHHBEPCHUTETE
«Moodley - http://moodle.tsu.ru/course/view.php?1d=22465

0) OnieHOYHBIE MaTepHallbl TEKYLIEro KOHTPOJIS M MPOMEXYTOYHOM aTTecTalu Io
JTUCLHUTLIINHE.

B) [1maH mpakTHYECKUX 3aHATHH O TUCIUATIINHE:

Tema mepBoro mnpakTuueckoro 3aHATusA: IlpoBeneHue MaTeMaTHdeckoi 0O0pabOTKU
Pe3yAbTaTOB NPSIMBIX U3MEPEHUM 3KCIIEPUMEHTA.

Tema BTOporo mnpakTuueckoro 3aHsTus: I[lomyueHue KpUTEpPHAIBHOTO YpPaBHEHHS
MeToioM Poanes.

Tema TpeTtbero nmpaktTudyeckoro 3ansatus: [lomydeHue annmpoKCUMauuOHHONW 3aBUCUMOCTH
JUTSL DKCIIEPUMEHTAJIbHBIX TaHHBIX.

Tema detrBepTOro npakTuueckoro 3auatus: CocTaBieHUE IUIAHOB KCIEPUMEHTA.

Tema nsaTOrO NMpakTUYecKoro 3aHsATus: [IpoBeneHne TMHAMUYECKUX U3MEPEHUN.

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

r) MeToaudeckue yKa3aHus 0 OPraHU3aIii CaMOCTOSTEIbHON pabOThHI CTY/ICHTOB:

CamocTtosarenbHas paboTa mpeamnojaraer: padboTy C TEOPEeTHUECKUMU MaTepHhaliaMu,

MOBTOPEHHE TMPONACHHOTO Marepuaga 1O KOHCHEKTaM JIeKIIUWA, O3HAKOMIIEHHE C
PEKOMEH/I0BaHHBIM CIUCKOM HCTOYHUKOB M JIUTEpPATyphl, MOATOTOBKA pedepaToB U JOKIIAIO0B



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

(YCTHBIX BBICTYIUICHUH, COOOIICHMA, MPE3CHTAlM) O MPEIIOKEHHBIM TeMaM. Y CIEIIHOe
OCBOEHHE TMpOrpamMMbl Kypca TMpeanojaraeT MpoYTeHHE psAda OpHUTHHAIbHBIX paboT ¢
TEOPETUYECKUMH MaTEpUaIaMu.

W3ydenne AUCUMIUIMHBL CIEAyeT HaYMHATh C IPOPa0OTKU TEMAaTUYECKOro IUIaHa JIEKIUH,
yAensis 0c000€ BHUMAHUE CTPYKTYpPE U COACPIKAHHUIO TEMbI U OCHOBHBIX MOHATHI. [To kKaxmaomy
pasleny JOWCLMIUIMHBI MpEAJIararoTcs YHpaKHEHUs M NpakTudeckue 3aHsatud. llepen
BBIIIOJITHEHUEM 3a/IaHUM H3YyYHUTE TEOPHUI0 BOMNPOCA, MPEANOIAraeMOro K HCCIEA0BAHUIO.
Hcnonb3yiiTe JONMOJHUTENBHYIO IEPUOAUYECKYIO JIUTEparypy, CHELHUaIbHbIE KYpHAJbI,
JOCTYITHBIC HH(POPMAITMIOHHBIE CANUTHI.

Tekymast camocTosTenbHass paboTa CTYIEHTOB HallpaBlieHHass Ha yroIyOleHue u
3aKpEIUICHUE 3HAHUM, & TAKXKE PA3BUTUE NMPAKTUUECKUX YMEHUH 3aKIIFOUAETCs B:

— paboTe CTYIEHTOB C JICKIIHOHHBIM MaTEpUaIoM;

— MOATOTOBKE K 3K3aMEHY;

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

COZIepPIKaHUs TUCIUTUTAHBI ).

[lo MHOrMM TeMaM JWCHUIUTMHBI BBl MOXKETE€ MPOBECTH AHAIMTUYCCKHA 0030p
CYIIECTBYIOIUX MUCCIICIOBAHUN M PE3YIIbTaThl OTPA3UTh B pedepare.

OreHKa pe3ylbTaToB CaMOCTOSTEIBHON paOOThl OPraHU3yeTCsl KaK €IUHCTBO JIBYX (OpPM:
CAMOKOHTPOJIb M KOHTPOJh CO CTOPOHBI TperojaBarelieii mpu coOeceloBaHUU, IMPOBEpKa
pedeparoB u 3amuTa KypCOBBIX padoT.

12. Ilepevyennb y4eOHOI JuTEepaTyphbl U pecypcoB cetu UHTepHeT

a) OCHOBHas JuTEparypa:
— Hanmumos B.B. Teopus skcnepumenta. — M.: Hayka, 1971. — 207 c.
— ApxunoB B.A. ®Du3NKO—XUMHUYECKHE OCHOBBI IPOLECCOB TEIIOMaccoOOMeHa: Y4eOH.
nocobue. — Tomck: U3n-Bo Tom. monmurexH. yu-Ta, 2015. — 199 c.
— ApxunoB B.A., AcraxoB A.Jl. MeToauka SKCHEPUMEHTAIBHOIO  HUCCIEIOBAHUS
JTUCTICPTHPOBAHUS  JKHJAKOCTH  MKEKIUOHHBIMH  (opcynkamu. //  Tpymelt  Tomckoro
rocygapctBeHHOro yHuBepcurera. — T. 296. Cep. dusuko-maremaruueckas: AKTyalbHbIC
po0JIeMbl COBPEMEHHOW MEXaHHUKH CIUIONIHBIX cpejl M HeOecHoM MexaHuku / moj. pen. M.IO.
Opinosa. Tomck. —2015. — C. 119-122.
— ApxunoB B.A., Bacenun .M., Ycanuna A.C., llparep I'.P. [lunamuyeckoe B3auMoJeliCTBUE
YacTHUI] AUCTIEPCHON (pa3bl B reTeporeHHbIx norokax. — Tomck: M3parensckuii lom Tomckoro
roCyIapCTBEHHOr0 YHUBepcurera, 2019. — 328 c.

0) TOTOJIHUTEIbHAS JTUTEPATYpa:
— @unnu JI. BBeneHue B Teopuio IIaHUPOBaHMs dKcriepuMeHToB. — M.: Hayka, 1970. — 287 c.
— Xaptman K. [InanupoBanue SKCIEpUMEHTa B UCCIIEIOBAHUH TEXHOJIOTHYECKUX TporieccoB / K.
Xaprtman, B. Jlenkuit, B. [ludep u ap. — M: Mup, 1977. — 557 c.
— [Ienk X. Teopus nuHkeHepHOTrO 3Kcnepumenta. — M.: Mup, 1972. — 381 c.
— Cenos JIL.U. Metonsl mogo0us u pazMepHOCTH B MexaHuke. — M.: Hayka, 1977. — 440 c.
— Kyrarenanze C.C. Ananu3 momobus u ¢usnueckne moxaenu. — HoBocubupck: Mzn-Bo CO
PAH, 1986.-290 c.
— 3aitnens A.H. [Torpemuoctu u3mepenuit pusndeckux BenumunH. — JI.: Hayka, 1985. — 112 c.
— I'panoBckuii B.A. Jlunamuueckue umepeHus. OCHOBBI METPOJOTHUYECKOro oOecreueHus. —
JI.: Oneproaromusznar, 1984. — 224 c.
— W3mepenus B npomeinuieHHOcTH. CripaBouHoe uzganue. B 3-x kH. KH. 1. Teopernueckue
OCHOBBI. — M.: Metamnyprus, 1990. — 492 c.
— Xanba A. MaTeMaTuyeckasi CTaTUCTUKA C TEXHUYECKUMHU TpuiioxeHusmu. — M.: NI, 1956. —
664 c.
— Ilycreubnuk E.M. Cratuctuueckue MeToAbl aHanmu3a M 00paboTku HabmojaeHuid. — M.:



®u3marrus, 1968. — 288 c.
— Kaccanmpora O.H., Jle6enes B.B. O6pabdoTka pe3ynbpratoB HaOmoaeHuid. — M.: Hayka, 1970.
- 104 c.
— Xummenb0may Jl. AHanu3 mpoieccoB CTaTUCTUYECKUMH MeToiaMu. — M.: Mup, 1973. — 957 c.
— JlaBpenunk B.H. IlocTtanoBka (hr3nyecKoro 3KCIEepHUMEHTa M CTaTHCTUYECKask 00paboTKa ero
pe3yabpTaToB: YdyeObHoe mocodue it By30B. — M.: DHeproatommu3aat, 1986. — 272 c.
— ApxumoB B.A. OcHOBBI TEOpUHU WHKEHEPHO-(PU3MUECKOTO IKCIIEPUMEHTA: yueOHOe mocodue /
B.A. Apxunos, A.Il. bepe3ukos. — Tomck: N3a-Bo Tomckoro nonurex. yH-ta, 2008. — 206 c.
— bapenbnarr I'1. ITlogoGue, aBTOMOAETBHOCTb, NIPOMEXKYTOUHAs acuMnToThka. — JI.:
I'mppomereonsnar, 1982. —255 c.
— AmudanoB O.M. Hnentuduxanus mnpoIeccoB TEIUIOOOMEHA JIeTaTeNbHBIX —amlapaToB
(BBenenue B Teoputo 00paTHBIX 3a1a4 TermiaooomMeHa). — M.: MammHoctpoenue, 1979. — 216 c.
— ApxunoB B.A. JlazepHble METO/IbI TUATHOCTUKU T'€TEPOTEHHBIX MOTOKOB: YueOHoe nocodue. —
Tomck: U3a-Bo Tom. yH-Ta, 1987. — 140 c.
— HMudpun K.C. OOparHble 3amaud TEOPUH PACCESIHUS W PACIPOCTPAHCHHUS H3IIydeHHs /
Teopernueckue U NMpUKIaIHBIE TPOOIEMBI paccesiHus cBeTa. — MuHck: Hayka u texnuka, 1971.
—C. 228-244.
— ApxunoB B.A., Turo C.C., Memyep 2.A., IlaBnenko A.A. DkcrniepuMeHTalbHasl YCTaHOBKA
OTIpeNieNIeHUs] CPeAHEro O00BEMHO-TIOBEPXHOCTHOTO JMaMeTpa YacTHIl JUCIEPCHBIX cperd. //
[Ton3yHnoBckuii BecTHuK. — bapuayn. —2015. —T. 2, Ne 4. - C. 47-51.
— ApxunoB B.A., Ycanuna A.C. [[BuxeHHe 4acTUIl JUCTIEPCHON (a3bl B TUCIIEPCHOHHON cpejie:
VYuebHoe nmocodbue. — Tomck: M3n-Bo Tom. yH-Ta, 2014. — 252 c.
— ApxunoB B.A., Tpopumo B.®., Kaposa WMN.K. JImarHoctuka IUCIIEPCHOTO COCTaBa
JKUJIKOKATEIBbHBIX adpP0O30JIed METOJ0OM MajoyriioBoro paccesHus. // 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 0OpcoaepKaIX TBEPAbIX TOIUB // dusuka
ropenus u B3pbiBa. 2021. T. 57. Ne 3. C. 58-64.

B) pecypchl cetu HTEpHET:
— Jlns MarepualibHO-TEXHUYECKOro OOecnedyeHusl AUCHMIUIMHBI HUCHOJb3YEeTCsl aBTOPCKHIA
KOMIUIEKT Tmpe3eHTanuii B Qopmare PowerPoint, KOTOpBIi CONEPKUT AEMOHCTPALMOHHBIE
MaTepuaibl [0 OCHOBHBIM pa3zjienaM AucHUIUIMHBEL. Mcnonb3yiores HMHTepHeT-pecypchl Mo
pabote ¢ nporpammoit T-Flex Texno-npo, APM WinMachine (www.apm.ru). Mconp3oBanue
ABTOPCKHUX IMPOTPAMMHBIX MPOJYKTOB M KOMIUIEKTa MpPE3eHTalni, MPOTrpaMMHBIX MPOIYKTOB
HAYYHO-TEXHMYECKHX LIEHTpoB Poccum He mpezmnonaraer ocoObIX TpeOOBaHM K MPOrpaMMHO-
anmapaTHoi matdopme: onepannonHas cucrema Windows 2000, XP, Vista.
— http://www.iglib.ru — UnTepHeT-0nba1oTeka 00pa3oBaTeNbHBIX U3aHUH, B KOTOPOH COOpaHBI
3JICKTPOHHBIC yYUYEOHWKH, CIPABOYHBIE M ydeOHBbIE MocoOus. YJOOHBIH MOUCK IO KITIOYEBHIM
CJIOBaM, OTJCNIbHBIM TEMaM M OTPACIIsSIM 3HAHHSL.
— http://www.maik.ru — XKypnuan «[IpubGopbl 1 TEXHHKA YKCIIEPUMEHTA.

13. Ilepeyennb HH(POPMAIIMOHHBIX TEXHOJIOT U

a) JIMIIEH3NOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPaAMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: maker mporpaMM. BxitouaeT mpuiioxeHHs:
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);

— yOIMYHO J0CTyIHBIE oOnavyHblie TexHomoruu (Google Docs, SIHaexkc aAucK U T.11.).

0) UH(pOPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:
— DNEeKTPOHHBIN KaTajuor Hayunoit o6ubnmorexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system



http://www.apm.ru/
http://www.iqlib.ru/
http://www.maik.ru/
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DIIeKTpOHHAas oubmuoreka (peno3uTOpHii) Ty —
http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlaus — http://e.lanbook.com/

— OBC KoncynbsTanT cTryaenTta — http://www.studentlibrary.ru/

— OOpazoBarenpHas matdgopma KOpaiit — https://urait.ru/

— OBC ZNANIUM.com — https://znanium.com/

— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuanbHO-TeXHH4YeCKOe o0ecnevyeHne

AynuTopun 1Jd MPOBEIEHUS 3aHATUH JICKLIIMOHHOTO THUIIA.

Aynutopun Afs  NOPOBEAECHUS 3aHATUH CEMHUHApPCKOTO THUIA, WHIAMBUAYAJIbHBIX
Y TPYIIIOBBIX KOHCYJIBTALMM, TEKYILErO0 KOHTPOJIS U IPOMEXYTOUYHOHN aTTeCTaluH.

[TomerieHust U1 CaMOCTOSITENILHONW pabOTHI, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHHUKOW U
JOCTYNOM K cetu VHTepHeT, B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTeIbHYIO CPEy U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Aynurtopun 11 TPOBEACHMs 3aHATUM JICKUMOHHOIO W CEMHHApCKOro  THIIA
WHJIUBHUIYAJIbHBIX M TPYNIOBBIX KOHCYJIbTAlMM, TEKYLIEr0 KOHTPOJIA M IPOMEKYTOUYHOU
aTTeCTalluy B CMELIaHHOM (popmarTe.

15. Undopmanus o paspadoTunkax

ApxunoB Bnagumup AdanaceeBud, n.d.-M.H., mpodeccop, PU3MKO-TEXHUUECKUN (PaKyIbTET
ToMCKOro TOCYIapCTBEHHOTO YHUBEpPCUTETa, mpodeccop Kadempsl MPHUKIATHOW Ta30BOU
JTUHAMHUKU U TOPEHUs

VYcanuna Anna CepreeBHa, K.().-M.H., JHoueHT, Dusuko-texHudeckuit (akymprer Tomckoro
roCy/1apCTBEHHOTO YHUBEPCUTETA, JOLEHT Kadeapbl AMHAMUKH M1OJIEeTa
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