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JlomoTHEHUsT ¥ U3MEHEHHUH, BHECEHHBIE B pab0vy0 MPOrpaMMy JHCIUTIIMHEI,
YTBEPKIICHBI Ha 3acenaHnu Kadenpbl: 0OHOBJICH CIHCOK HCTIOJIb3yeMOW JIMTepaTyphl
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1 IlepeyeHbr mnJaHMPyeMbIX Pe3yIbTATOB OOY4YeHHsI MO UCUHUIJIMHE,
COOTHECEHHBIX C IJIAHHMPYEMbIMH Ppe3yJIbTATAMH OCBOEHHSI 00pa3oBaTeJIbLHOIM

MPOrpaMMbl

B pe3ynbrare ocBoeHust oOpazoBaTebHON NPOrpaMMbl 00 yJarOIIMNCS JOHKEH
OBJINIETh CJICAYIONIUMH PE3YJbTaTaMK 00YydEHUs 110 TUCTIUILIIVHE

Pesynbrarer o0ydenus

®dopmupyemas
KOMIICTCHIIHS
(c ykazaHrneM Koja)

IIpnmevanve

3HaTh OCHOBHBIE Mmetoms! | ITK-5 — crocoOHOCTRIO MPUHMMATE ydacTHe
TEOPETUUECKOTO u | B paboTax mo pacdeTy U HPOEKTUPOBAHHIO
9KCIEPUM EHTAIBHOTO JeTalel M y3J0B MAIIMHOCTPOUTEIHHBIX
HCCIIeJOBaH U, MaTeMaTH4eCKoe | KOHCTPYKIUit B COOTBETC TBHH c
u KOMMBIOTEPHOE | TEXHHUYECKUMHU 3aJJaHUSAMH u
MOJIeTPOBaHHUE. HCIOIB30BAaHUEM  CTAaHJAPTHBIX CPEACTB

ABTOM aTU3aL M ITPOCKTHPOBAHUS
YmMmeTh aHAJIU3UPOBATH ITK-5 — cnocoOHOCThIO NPUHUMATh Y4YacTHe
TEXHOJIOTHYECKHE npoueccs | B paboTax 1Mo pacuery U NPOEKTUPOBAHHIO
NPOM3BOJICTBA, MAaTeMaTHYECKUE | JeTased M y3J0B MAalIMHOCTPOUTEILHBIX
MOJIEN, AJITOPUTMbI PEIICHUS | KOHCTPYKLHH B COOTBE TCTBHU c
TUIOBBIX 3a/1a4. TEXHUYECKHUMHU 3aJaHUSIM U u
UCIIOJIb30BAHUEM  CTAaHJAPTHBIX  CPEICTB

aBTOM aTU3aL M ITPOCKTHPOBAHUS
Bnaners TexHosorusiMu  ucrnoib3oBanus | I[1K-5 — cmocoOHOCThIO MPUHMMATE ydacTHe
(HaBBIKH / MaTepHaJIoB, KOMIIOHEHTOB, | B paboTax IO pacdyeTy M HPOECKTUPOBAHHUIO
OMBIT JNEKTPOHHBIX npubopoB, | neTaneil M y3JI0B MAIIMHOCTPOMTEJIBHBIX
JeSTEBHOCTH) YCTpOICTB, YCTAHOBOK, METOJIOB | KOHCTPYKIHUH B COOTBE TCTBHU c
MIPOCKTUPOBAHUS U | TEXHHYSCKUMHU 3aJJaHISIMH u
KOHCTPYHPOBaHHS UCIIOJIb30BAHMEM  CTAaHJAPTHBIX  CPEICTB

ABTOMATHU3al MU ITPOCKTUPOBAHUS




2 Llesb 1 MeCTO TMCHMILTMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpamMMbl

Lenpro mpenogaBaHusl JTUCUMIUIMHBL ABISAETCS (POPMUPOBAHHME y CTYIEHTOB
3HAHUM METOJMYECKUX OCHOB IUIAHUPOBAHUS HATYPHBIX W BBIYHMCIUTEILHBIX
HKCIIEPUMEHTOB U  O00pabOTKM WX PE3yJbTaTOB Il TMOJYYEHHUS HAYYHO
000CHOBAHHBIX U JOCTOBEPHBIX BBIBOJIOB.

Henpro nucturummeel «llmaHMpoBaHre SKCIIEPUMEHTa» W3yYE€HHE OCHOBHBIX
MOHATHI, TPUEMOB M METOJOB SKCIEPUMEHTAIBHOIO HMCCJEIOBaHUA IPOLIECCOB B
Hayke U TexHuke. [loydyeHrne HaBbIKOB MOCTPOEHUS (PU3UUECKUX U MATEMAaTUYECKUX
MOJENIEe  TEXHHMYECKMX OOBEKTOB, OLEHKM TMOrPEIIHOCTEH  SKCIIEPUMEHTA,
IUIAHUPOBAHUS DKCIIEPUMEHTA.

VYuebnast nucumminHa «IlmanupoBaHMe AKCIIEPUMEHTa» OTHOCUTCA K
aucuuruae 1o Beioopy— b1.B.1./1B.01.01

JAns ounoir ¢opmbl 00y4eHHs AWCUMIUIMHA M3y4yaercs Ha 3 Kypce B 5
cemectpe.

s 3a04HO0M opMBI 00YYEeHUS TUCLUIUIMHA U3Yy4aeTcsl Ha 4 Kypce BO BpeMs
3UMHEU CECCHUMU.

Jns ocBoeHmst muCIUILIMHBI HeoOxomumbl kommereHimu — I1IK-10,I1K-16
c(opmMupoBaHHAasE B paMKax U3y4EHUs CICAYIOIMX JUCLUILINH:

N3 kypca « Pu3uka»

3HaHus: GU3MKO-MEXaHUYECKHUE CBOMCTBA TBEPBIX TEJI, Macca Tela, CHUjia, BEC
U HEBECOMOCTb, CWJIa YIPYrOCTH, CUJIa TPEHMs, KHHETHUYECKas W MOTECHIMATbHAs
paboThI, TEMIIEpaTypa.

YMeHusi: TNpOU3BOAUTH pacyeTbl W HU3MEPEHUS OCHOBHBIX  (DU3HKO-
MEXaHUYECKUX CBOMCTB BEILIECTB

HaBbiku: omnpeneneHue Qusnueckux U (PU3UKO-MEXaHUYECKUX CBOMCTB
KOHCTPYKIMOHHBIX MaTE€PHUAIIOB.

N3 kypca «MeTposiorus, CTaHIAPTU3AUUA U CePTUPUKA LMD

3HaHUA: TEXHOJOTUYHOCTh H3ACIMH W ONTUMAIBHOCTH IPOLECCOB HX
V3TOTOBJICHUS

YMeHusi: KOHTPOJIMPOBaTh COOJIIOACHHUE TEXHOJIOTMYECKON AMCUUIUIMHBI IPU
V3TOTOBJICHUM W3J1EIIUN;

HaBpiku: mnpHUMEHEHHMsT ONTHMAIBHOCTM IPOLECCOB M KOHIPOJb  3a
COOJIIOIGHUEM TEXHOJIOTUYECKON TUCIIUILIMHBI IPU M3TOTOBJICHUH U31EITHIA.



3 Copaep:xanue padodeii mporpaMmbl (00beM JUCHMILVIMHBI, THNBI U BUIbI
YUeOHBIX 3aHATHH, Y4eOHO-MeTOAHUYeCKOoe oOfecrneyeHre CaMoCTOATEIbHOM
padoThHI 00y4ar0 M XCS)

Conepxanue padoueii nmporpammsel npeacTaieHo B [Ipumosxennn Ne 1.



4 @®oHJ OLIEHOYHBIX CpE€aACTB 10 JUCHUIINHE

4.1 IlepeyeHb KOMIETEHI M C YyKazaHWMeM JTanoB uX (GopMUpPOBaAHHMS B
npouecce OCBOCHHSI OOpa3zoBaTesbHON mnporpammbl. OnucaHue mnokasarejeil u
KPUTEePHEB OLIEHUBAHMSI KOMIIETEHIIMHA HA PA3JIMYHBIX 3TANax uxX ()OPMUPOBAHMS,
ONMCAHUE IIKAJ OLeHUBAHUS



[IK-5

CMOCOOHOCTHIO TMPUHHMMATh YydacTUe B paboTax MO pacyeTy M MPOCKTUPOBAHMIO JeTaleil H  y3JIOB
MAIIMHOCTPOUTENBHBIX KOHCTPYKIMI B COOTBETCTBHM C TEXHHUYECKUMH 3aAaHUSIMHU U UCIOJb30BAHUEM CTAHIAPTHBIX CPEACTB
ABTOMATHU3AIMU TPOECKTHUPOBAHUS

IInanupyemsle pe3yJib TaTbl

KpuTepuu oneHnBaHus pe3yJibTATOB 00y YCHHS

OTar, YPOBEHb 00y4eHus (oKa3aTe Jin
OCBOCHUS JOCTHIKCHHUS 3aJaHHO TO
KOMIICTCHIIUH YPOBHS OCBOCHUS He 3auteno 3a4TeHO
KOMTIETCHIIUN)

[epBsiii 3 Tan 3Hath: OCHOBHBIe MeTonpl | MiMeer ¢parmeHTapHbIC 3HaHHMs 00 OCHOBHBIX MeToJax | 3HaeT OCHOBHbIE METOIBI TEOPETHYECKOTO u

TEOPETHYECKOTO U | TEOPETHYECKOTO ¥  OKCICPUMEHTAJEHOTO  HCCJICNOBAaHHSA, | IKCIIEPUMEHTANBEHOTO — HCCIICNOBAHMSA, MAaTeMaTHYECKOoe W
IoporoBsrii 9KCIEPUM EHTAIBHOTO MaTeMaTH4ecKoe ¥ KOMIIBIOTEPHOE MOIe INPOBaHUE. KOMIIBIOTEPHOE MOJICIUPOBaHHE.
YPOBEHBb HCCIICIOBaH U,

MaTeMaTH4ecKoe u

KOMITBIOTEPHOE

MOJICIMPOBaHHE
Bropoii atan YMeTs: aHaJM3UPOBATH He moxassiBaeT chopMUpOBaHHBIC YMEHHS B aHAIM3UPOBAHHH YBEepeHHO BBITOJHSIET

TEe XHOJIOTHYECKHUE TeXHOJIOTMYECKU X MPOIIECCOB IIPOM3BOJCTBA, MATEMAaTHYCCKUX | aHAIM3UPOBAaHUE TEXHOJOTHYECKHX ITPOLECCOB IPOU3BO/ICTBA,

Bba3zoBelli ypoBeHB

npouecChl MPOU3BOACTBA,
MaTCMAaTHYCCKHUE MOJICIIN ,
AJITOPUTMBI PCIICHUS
THUITIOBBI X 3a 1a4.

MOZCIX, aJITOPpUTMaX PCHICHUA TUITIOBBIX 3a4a4.

MAaTEMATUYCCKUC MO LI, AJITOPUTMBI pCIICHUS THIIOBBIX
3a1a4.

Tpetuii > Tan

TToBBIIIIEHHBIH
YPOBEHb

BrmameTs:  TCXHOJIOTHUSIMU
HCTOJIB30BAHUS
MaTepHaJoB,
KOMITOHEHTOB,
SNIEKTPOHHBIX  MPHOOPOB,
YCTPOWMCTB, YCTaHOBOK,
METOJIOB TIPOCKTHPOBAHUS
Y KOHC TPYUPOBAHUS

He BmameeT HaBBIKAMH  HCHOJB30BaHUS  MaTepHalioB,
KOMIIOHEHTOB, 3JICKTPOHHEIX IPUOOPOB, YCTPONCTB, YCTAHOBOK,
METOJIOB MTPOCKTHPOBAHUS U KOHC TPYHPOBAHHS

Braneet HaBBIKAMH HCTIOJIE30BAHUS MaTepHualoB,
KOMIIOHEHTOB, 3JICKTPOHHBIX IPUOOPOB, Y CTPOICTB, yCTAHOBOK,
METOJIOB IPOCKTHPOBAHUSI U KOHC TPYHUPOBAHHUS

0J1s1 3auema CmyO0eHmo8 04HOU PopMbl 00YYeHUs:
3auteHo — oT 60 1o 110 peliTuHroBsIX OaLIOB (BKIIIOUast 10 moompuTeNnbHBIX 0AIOB),
He 3a4TeHO — OT 0 710 59 peUTHHTOBBIX OAIIIIOB)

0JI51 3auema cmyo0enHmos 3a04HoU (hopmvl 00y4eHus OATBHO - PEUTUHIOBAs CUCTEMA HE UCTIONB3YETCS
3a4TEHO — OT «YAOBJIETBOPUTEIHHO» 10 «OTIUYHO
HE 3aYTEHO — «HEYI0BJICTBOPUTEIHHOY




4.2 TunoBble KOHTPOJIbHbIC 3aIaHUSI WIM HHbIE MaTepHAJIbl, HEO0XOAMMbIE
MJIA  OWEHKH 3HAHMHA, YMEHHMH, HABBIKOB M ONbITA  JeATeJbHOCTH,
XapaKTepM3yIMX 3Tanbl (POPMUPOBAHUS KOMIIETCHIMI B Npouecce OCBOCHUS
oOpa3oBaTtejibHOM mnporpamMmbl. MeToauyeckue MaTepuaibl, OIpeIesIIoIIue
NpoueAypPb! OUCHUBAHUS 3HAHMA, YMEHHH, HABBIKOB M ONbITA [IEATeJIBHOCTH,
XapaKTepu3yIIUX 3Tanbl (OPpMHUPOBAHUSA KOMIIETEe HIU M

OTansl OueHo4HbIE
OCBOCHMS Pe3ynbTaTel 00y4eHns Komnerenuus cpesicTea
141 stan 1. OcHOBHBIE METOJBl TCOPETHUECKOTO U CemuHap,
3HaHNS IKCIIEPHUM EHTAJILHOTO HCCJIC IOBAaHUS, IIK-5 TecT
MaTeMaTH4eCcKoe u KOMIBIOTEPHOE
MOJIEIMPOBAHUE.
2-ii HTan 1. AHam3upoBaTh TEXHOJOTHUECKHE MPOIECCHI Cemunap,
VM IS MPOU3BOJICTBA, MaTeMaTHYECKHE MOJE JIH, ITK-5 TecT
AITOPHUTMBI PEIICHHS TUIIOBBIX 3a/1a4.
3-ii sTan 1. TexHONOTHAMH HCIOJB30BAaHHS MaTEPHANOB, CemuHap,
Blajenne KOMIIOHEHTOB, 9 KTPOHHBIX npubopoB, ITK-5 KoHTpobHas
YCTpOMCTB, YCTaHOBOK, METO/I0B 5
HaBBIKAMH | 11p0eKkTMPOBAHUS M KOHCTPYUPOBAHUSA pabota

4.3 PeTHHI-IUIAH JUCIATLTIHHBI

PeiTuHr—Iuian JUCUMIUIMHBI TPEICTABIICH B IPWIOKEHHUH 2.

4.3.1 Odopmienne BOpocoB 1151 KOJUVIOKBUYMOB
Bonpocsl 1)1 KOJJIOKBHYMA

Moaynb 1 «9KCIIEpUMEHT Kak MPEIMET HUCCIIEA0BAHUS
Tema 3 «Okcnepument. Knaccudukanus BUI0B SKCIIEPUMEHTATIbHBIX UCCIIEI0BAHUI»

Uro Takoe skcniepuMenT? KakoBa €ro poJib B MHKEHEPHOU MPaKTUKE?
MecTo 3KcTiepuMeHTa B COBPEMEHHOM HayKe U TEXHHUKE.

DTarbl MPOBEICHUS HKCIIEPUMEHTOB.

OCHOBHBIE TOHSTHUS ¥ METOIBI.

Kakne oOmme d4epTsl WMEIOT HAyYHBIE METOJbl WCCICIOBAHUN IS
M3Yy4YEHUS 3aKOHOMEPHOCTEN Pa3IMUHBIX MPOIIECCOB U SIBJCHUMN B MPOMBITTUIEHHOCTH?

6. [IpuBenure kimaccupuKaluu BUJIOB SKCIIEPUMEHTAILHBIX HCCJICIOBAHUM,
WCXOsl W3 TIeJT TIPOBEICHUS dKCTIEPUMEHTa U (POPMBI MPECTABJICHUSI PE3yIbTATOB, a
Tak)Ke B 3aBUCUMOCTH OT YCJIOBUI €r0 peaTu3ariui.

1. B ueMm 3akimrouaroTCs MPUHIUIAATIBHBIC OTIMYMS AKTUBHOTO SKCTIEpUMEHTA
OT MaCCUBHOTO?

8. B gewm 3axmouaroTcs MpUHIMITHAIBEHBIE OTIIMYWSI aKTUBHOT'O IKCTIPUMEHTA
OT MTaCCUBHOTO?

9. B ueM oTnmuMe KOJIMYECTBEHHOTO U Ka4e€CTBEHHOTO SKCIIEPUMEHTOB?

oo

9



10. [laiite ompeneneHus CIEAYIOIMM TEPMHHAM: OTBIT, (PAKTOp, YpOBEHBb
dakTopa, OTKJIMK, PYHKIIMS OTKJIMKA, IJIaH U IJIAHUPOBAHUE IKCTICPUMEHTA.

Kpumepuu ouenxu (¢ oarnax):

10-11 6anjioB WIH «OTJMYHO» BBICTABISETCS CTYACHTY, €CIM CTYACHT Jal TOJIHBIE,
pa3BepHYThIE OTBETHI HA BCE TEOPETUUECKUE BOIMPOCHI OWiieTa, MPOJEMOHCTPUPOBAI 3HAHUE
(GYHKIMOHABHBIX BO3MOXKHOCTEH, TEPMHHOJIOTUH, OCHOBHBIX JJEMEHTOB, YMEHUE MPUMEHSThH
TEOPETUYECCKUE 3HAHUSI TIPU BBITIOJHEHUH MTPAKTUYECKUX 3aaHUM; CTYIEHT 0e3 3aTpyIHEHHUI OTBETHI
Ha BCE JIONMOJTHUTEIIbHBIC BOITPOCHI;

7-9 0a/10B WM «XOPOILO» BBICTABISETCS CTYIEHTY, €CIU CTYIEHT PAacKpbUl B OCHOBHOM
TEOPETUYECKUE BOIPOCHI, OJJHAKO JOMYIICHbI HETOYHOCTH B OMPEACICHUN OCHOBHBIX IMOHSTHH; MPU
OTBETEC Ha JIONMOJHUTEIIBHBIC BOIPOCHI JOMYIICHBI HEOOJIBIIME HETOYHOCTH; MPH BBIIOJTHEHUU
MPAKTUYECKOW YacTH pabOThI JOMYIICHBI HECYIIECTBEHHBIE OO KHU.

5-6 0an10B WM «YI0OBJETBOPUTEJHLHO» BBHICTABISACTCS CTYACHTY, €CIHM TIPU OTBETE Ha
TEOPETHYECKUE BOMPOCH CTYACHTOM JIOM yIIEHO HECKOJBKO CYIIECTBEHHBIX ONMOOK B TOJKOBAH MU
OCHOBHBIX IMOHSATHI; JJOTUKA U TTOJIHOTA OTBETA CTPATAIOT 3aMETHBIMH M3bHAMH; 3aMETHBI MPOOEIHI B
3HAHUU OCHOBHBIX METOJIOB; TEOPETHMYECKUE BOMPOCHI B IIEJIOM H3IIOKEHBI JOCTaTOYHO, HO C
MpoNycKaMH MaTepuaja; WMEIOTCS NPUHIIUIMUAIbHBIE OIMMOKKM B JIOTUKE IMOCTPOCHHUsS OTBETa Ha
BOIIPOC; CTYICHT HE PeIMJI 337a4y UK TIPU PEUICHUU JOMYIICHBI TP YyOble OMMOKY .

14 6annoB WIM «HeYIOBJIETBOPUTEJbHO» BBICTABISIETCS CTYIEHTY, €CJIM OTBET Ha
TEOPETHYECKUE BOIMPOCHI CBUJICTEILCTBYET O HEMOHMMAHUU U KpallHE HEMOJHOM 3HAaHMH OCHOBHBIX
MOHSATUI U METOJIOB; OOHAPYKUBAETCS OTCYTCTBUE HABBIKOB MPUMEHEHU S TEOPETHUECKUX 3HAHUHN TTPU
BBITMIOJIHEHUN TPAKTHYCCKUX 3aJaHUM; CTYICHT HE CMOT OTBETUTHh HU HAa OAWH JOTNOJHUTEIbHBIA
BOIIPOC.

4.3.2 Odopminenne TeM AJis1 JOKJIAT0B A5 ceMHUHAPa
Tembl 10KJIA0B 17151 CEMHHAPA

Monyab 1 «9KCIIEpUMEHT KakK MPEIMET UCCIICIOBAHUS»

1. [lonsiTue mMIIAHUPOBAHMS SKCIEPUMEHTA, €ro CTaAuU U HTarbl
pa3BUTHSL

2. MaremaTudeckoe TUIaHUpPOBaHUE (HAKTOPHOTO OKCIIEPUMEHTA B
Hay4HBIX HCCJIEIOBAHUAX, OPSAA0K U MPaBUJIA MPEICTABIICHUS PE3YJIbTAaTOB.

3. TpeOoBanus k (akropam U mapameTpam 3KCIEPUMEHTA, OLIEHKa
OIIMOOK.

4, UccnenoBanne CBOWCTB CIy4YaWHBIX BEIIMYMH, IUIAHUPOBAHUE
AKCIIEPUMEHTA U aHAIN3 JAHHBIX.

3) AKTHUBHBIN U TTACCUBHBINA DKCTIEPUMEHT.

6. MaremaTruueckoe MOJEIUPOBAHKE MPU AKTUBHOM SKCTIEPUMEHTE.
7. Meroauka perpecCHOHHOTO aHAIIN3a .

8.  KoppensuuoHHbIii aHAMN3 PE3yIbTATOB AKCTIEPUMEHTA.

9. MHorohakTopHBIN TUCTIEPCHOHHBIN aHAIN3.

10. MaremaTHdecKre METOIbI TUIAHUPOBAHUS SKCIIEPUMEHTOB.

11. T'pyOsble u cucTeMaTuyecKue OMMOKH SKCTIEPUMEHTA.

12.  JloBepuTenbHbIN HHTEPBAI U JOBEPUTEIbHASL BEPOSITHOCT.
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13.  Meroabl ONITUMHU3AINAYN CTATUCTUUECKUX MO IEIEN
14. HopmupoBaHHE BEIUYHH.
15.  Teopus nonoodus.

Kpurepuu oneHku (B 0a11ax):

3 0a/U10B WM «OTJMYHO» BBICTABIISCTCS CTYACHTY, €CIIH CTYICHT Al TIOJHBIC, Pa3BEPHYTHIC
OTBETHI Ha BCE TEOPETHUECKUE BOMPOCHI OMIIETA.

2 0aJI0B WJIM «XOPOILO» BBHICTABISIETCS CTYIACHTY, €CIU CTYACHT PAcKpPbUl B OCHOBHOM
TEOPETHYECKUE BOTIPOCHI, OJTHAKO JAOMYIIEHBI HETOYHOCTH B ONPE/IEICHUH OCHOBHBIX ITOHSITHH.

1 6anji0B WIM «yI0OBJEeTBOPUTEJIbHO» BBICTABJISECTCA CTYICHTY, €CIU IPU OTBETE Ha
TEOPETUYECKUE BOMPOCHI CTYACHTOM JOMYIIEHO HECKOJIBKO CYIIECTBEHHBIX OIMMOOK B TOJKOBAHUH
OCHOBHBIX ITOHSATHI

0 OamoB MIHM «HEYIOBJIETBOPUTEJBLHO» BBICTABISETCS CTYIEHTY, €CITU OTBET Ha
TGOPGTI/I‘IGCKI/IG BOHpOCBI CBI/II[GTCJII)CTBYGT O HCIIOHUMAaHUU U KpaﬁHe HCIIOJIHOM 3HAHMU OCHOBHBIX
HOHSITUHN U METOIIOB.

Tembl AOKJIAA0B JId CEMHUHapa

Monayib 2 « CTaTUCTUYECKHUM aHAIM3 U OIICHKA YKCTIEPUMEHTATLHBIX JaHHBIX)

1. Poss runote3 npu paspadorke mozenei. MIx cBoiCTBA: HENMOJIHOTA,
aJIeKBaTHOCTb, IPOCTOTA U IOTEHIUAIBHOCTb.

2. OcoOeHHOCTH TIOCTPOCHWsI M TpPeOOBaHWS K MaTeMaTUYECKUM
MOJIEIISIM.

3. OCHOBHBIE TPUHIIMIIBI MATEMAaTHYECKOTO MOJEIUPOBAHMS

4.  Meromsl pemeHus 3a/1a4 MaTeMaTHUE€CKOTO MOASTUPOBAHNS

5. MaremaTuueckoe MojaenupoBaHue aedopmaiuii  TPYHTOBOTO
OCHOBAHMsI CBau CJIOKHOM KOH(PUTYypaLiu

6. OcHoBHbIE ATambl MaTeMaTHYeCKoro MojenvdpoBaHus. OOuwe
MOHSITUS ¥ OTIPEIEIICHNE MOJIETTH U UX KIIaCCU(UKAIUS

1. OCHOBBI MaTEMaTUYECKOTO MOJIETTMPOBAHUS

8. OcHOBHbIE TOHATHSA MAaTEMaTHYECKOTO MOJIETUPOBAHUS

9. IIpumeHneHme MaTeMaTHYECKOrO0 MOJEIMPOBAHUS HA MHUKPOYPOBHE

Ipy BBIOOpE PANMOHAILHOIO IPOCKTHOTO PEHICHUS [JIs IIOCKUX JICTajIeH
CJIOKHOU (POPMBI

10. MaremaTuueckoe MO/ICJIMPOBAHUE KBaHTOBO-MEXaHUYECKUX
MIPOIIECCOB B BBIUKCIIMTEIbHBIX IKCTICPUMEHTAX.

11. CrarucTu4eckue runoTe3bl U METOIbl UX MPOBEPKU

12. CuMIIEKCHBIN IUIaH.

13. Meto KpyTOro BOCXOKICHHS.

14. Meroa HaMMEHBIIIUX KBaAPaTOB.

15. MaremaTtuaeckuii MeToa 00pabOTKH SKCIIEPUMEHTATLHBIX TaHHBIX.

Kputepuu ouenku (B 0ajgiax):
3 0aJI0B WM «OTJHYHO» BBICTABIIICTCS CTYICHTY, €CIIM CTYJICHT JaJl MOJHBIC, Pa3BEePHYThIC
OTBETHI HA BCE TEOPETHUIECKUE BOMIPOCHI OMIIETA.
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2 0aJI0B WJIM «XOPOILO» BBICTABIISICTCSA CTYIACHTY, €CIH CTYACHT PAacKpbll B OCHOBHOM
TEOPETUYECKHUE BOIIPOCHI, OJHAKO JONMYIIEHbI HETOYHOCTHU B ONPEAECICHUN OCHOBHBIX ITOHATHH.

1 6annoB WM «yAOBJETBOPUTEJBLHO» BBHICTABIIACTCA CTYAEHTY, €CIIM IpU OTBETE Ha
TEOPETHYECKUE BOMPOCH CTYJACHTOM JIOMYIIEHO HECKOJIBKO CYINECTBEHHBIX OIMMOOK B TOJKOBAHUH
OCHOBHBIX ITOHSITHUI

0 0a/IoB MIUM «HEYIOBJETBOPUTEJBLHO» BBICTABIISCTCS CTYICHTY, €CIU OTBET Ha
TEOPETUYECKHE BOMPOCHI CBUJIETEIBLCTBYET O HEMOHMMAHUU U KpaHE HEMOJIHOM 3HAHUM OCHOBHBIX
MMOHSATHUH U METOJIOB.

TeMbl JOK/JIA10B 1J151 CeMHUHApa
Monyab 3 «MeTo1bl KOPPETSIUOHHOTO U PETPECCUOHHOIO aHATU30BY

[loHsITHE TOTPENIHOCTH IKCTIEPUMEHTA.
BeposiTHas ommbka m3MepeHui.
JloBepuTenbHas OLIEHKA PYU PABHOTOYHBIX U3MEPEHUSIX.
Hcmonp3oBanne ypaBHEHUH OanaHca.
[IpoBepka omMOOK FKCTPAINOJIAIIUEH.
OmnpeneneHrie TOUHOCTH BENNYUH-(PYHKIIHM.
MaremaTu4ueCcKuil aHAU3 pe3yIbTaTOB IKCIIEPUMEHTA.
[IpoBepka cTaTUCTUIECKUX TUIOTES.
[lyaccoHoBcKkoOe€ pacrpeieseHue.
0. JucnepcUOHHBIN aHAIU3.

11. Meron aHanu3a pa3MEpHOCTEN.

12.  MogenupoBaHue Mo aHAJIOTHUH.

13. OpnHO(akTOPHBIN HIKCTIEPUMEHT

14.  Dtansl mIaHUPOBAHUS HKCIIEPUMEHTA MIPU UCTIONB30BAaHUU METO/1a
CITy4aiiHbIX OaJlaHCOB.

15. DBOMONMOHHOE TIJIAHUPOBAHUE IKCTICPUMEHTA.

PBOoo~NoocwdE

Kputepuu onenku (B 0aj1ax):

3 0a/1JI0B WM «OTJIHYHO» BBICTABIISCTCS CTYICHTY, €CIIM CTYICHT JaJl MOJHBIEC, Pa3BEPHYTHIE
OTBETHI Ha BCE TEOPETHYECKHUE BOITPOCHI OMIeTa.

2 0aJI0B WM «XOPOILUO» BBHICTABIISIETCS CTYIACHTY, €CIU CTYAEHT PAacKpbll B OCHOBHOM
TEOPETUYECKHUE BOIPOCHI, OJHAKO JOMYIIEHBI HETOYHOCTH B ONPEAECICHUN OCHOBHBIX TOHATHI.

1 6annoB WM «YIOBJETBOPUTEJBLHO» BBICTABIACTCS CTYACHTY, €CIIM TP OTBETE Ha
TEOPETUYECKHUE BOIPOCH CTYIEHTOM JOMYIIEHO HECKOJIBbKO CYIIECTBEHHBIX OMMOOK B TOJKOBAaHUU
OCHOBHBIX ITOHSITHH

0 0amI0B WM «HEYI0BJIETBOPUTEJIbHO» BBICTABIISACTCS CTYIEHTY, €CIM OTBET Ha
TEOPETUYECKUE BONPOCHI CBUJIETEIBCTBYET O HEIMMOHMMAHUM U KpalHE HEIMOJHOM 3HAHUM OCHOBHBIX
MMOHATHUI 1 METOJIOB.

4.3.3 Odopmienne KOMILIEKTA TeCTOB (TECTOBBIX 3a1aHUI)

KoMiLiekT TecToB
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Monyab 1 «9KCHEPUMEHT KaK MPEAMET UCCIICTOBAHMSI

1. 3aTparbl Ha SKCIIEPUMEHT

a) SKOHOMHUYECKUI MapaMeTp ONTUMU3ALINY;

0) TeXHUKO-PKOHOMHYECKUN MapameTp ONTUMH3AIINY;
B) CTAaTUCTUYECKUI TapaMeTp ONTUMM3AIINU;

I') HET MPaBWIbHBIX OTBETOB,;

2. [Tapamerp onTUMU3AIMK OKa3bIBACT BIUSHUE HA
a) TIOBEJICHUE «UEPHOTO SIIIUKAY;

0) dakropsr;

B) Ha BHJl MAaTEMAaTUYCCKOM MOJIEIIH;

I') HET NPaBUILHBIX OTBETOB;

3. 'eomeTpuueckum npencTaBieHUeM (PyHKLIHUN OTKIMKA B (PaKTOPHOM
MIPOCTPAHCTBE SIBJISECTCS

a) O0OKOBOM OTKITHK;

0)OBEPXHOCTHBIM OTKITHK;

B)BOJIHOBOM OTKIIUK;

Kpumepuu ouenku ¢ dannax:

13-15 6an/10B WM «OTJIUYHO» BBICTABISCTCS CTYJICHTY, €CIIM CTYIACHT Jall OTBETHI Ha OoJiee
90% BompocoB OuieTa.

9-12 6a/UI0B WM «XOPOILIO» BBICTABIISETCA CTYIACHTY, €CJIM CTYJISHT Jajl OTBETHI Ha Ooiee
80% BompocoB Ounera.

6-8 0a/1J10B WM «Yy/JA0BJIETBOPUTEJIBHO» BBICTABIISCTCS CTYACHTY, €CIIH CTYJEHT JIal OTBETHI
Ha 6omee 70% BompocoB Owtera.

Menee 5 6ann106 unu «Heyoos1emeopumenbHoy BHICTABISIETCS CTYICHTY, €CIU CTYIEHT Jall
otBeThl Ha MeHee 60% BompocoB OuieTa.

KoMiuieKT TecTOB (TECTOBBIX 3alaHU )
Monyab 2 « CTaTUCTHYECKHM aHAJIM3 W OIICHKA KCTIEPUMEHTATLHBIX JaHHBIX)

1. K nmaccMBHOMY SKCTIEPUMEHTY MPUHITO OTHOCUTH TAKKe U COOp OTBITHBIX
JTAHHBIX B PEXKUME IKCIUTyaTalliy POMBIIIIICHHOW YCTaHOBKH HAa3bIBAIOTCSI

a)[IPOMBIIIUICHHBIN SKCTIEPUMEHT;

0)TexHrueCcKuil SKCIEPUMEHT;

B)XUMHUYECKUN IKCTIEPUMEHT ;

2. 'eomeTprdaeckum npeacTaBicHHEM (QYHKIIMNA OTKIMKA B ()aKTOPHOM
MPOCTPAHCTRBE SIBIISICTCS

a) O0KOBOM OTKITHK;

0)[IOBEPXHOCTHBIN OTKIITUK;
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B)BOJIHOBOY OTKIIUK;

3. B uem oTnMune aKTUBHOTO SKCTIEPUMEHTA OT MaCCUBHOTO

a)lIpy TaCCUBHOM 3KCIIepuMeHTe nHpopmalus 00 uccieayeMoM 0ObEKTe
HaKaIJIMBAETCs MyTeM IIPUMEHEHUEM_HMCKYCCTBEHHOTO BO3JICHCTBHS HA 0OBEKT T10
CHielMaTbHON NporpaMMe. AKTUBHBIHN 3KCIIEPUMEHT HHPOpMALIHA MOJTyYaroT B
YCIOBUAX (DYHKIIMOHUPOBAHHS 00BHEKTA;

0)rpu MacCUBHOM SKCIepUMeHTe HHGOpMaIUs 00 UCCIIeTyeMOM 00BEKTe
HAKAIJIMBAETCs IyTeM MMaCCUBHOTO HAOJIOICHUS, TO €CTh HH(POPMAIIHIO MOTy4 aloT B
YCIIOBUSAX OOBIMHOTO (DYHKIIMOHUPOBAHUS 00BEKTa. AKTUBHBIA SKCTIEPUMEHT
HPOBOJIUTCS C MPUMEHEHUEM UCKYCCTBEHHOTO BO3/IEUCTBUSI HA OOBEKT IO CIIeNUaIbHOM
nporpaMmme.

B)IPY aKTUBHOM HKCIIEPUMEHTE 33/a4a MIIAHUPOBAHUS SKCTIEPUMEHTA CBOIUTCS
K ONTUMAaJIbHOW Oopranmszanuu coopa uadopmaru. [laccuBHOM 3KCrieprMeHTe
COBOKYITHOCTb METOJIOB OTCEMBAHUS HECYILIECTBEHHBIX (PaKTOPOB.

Kpumepuu ouenku 6 oannax:

18-20 6a1/10B WM «OTJIUYHO» BBICTABISETCS CTYACHTY, €CIIM CTYACHT Jall OTBETHI Ha Oolee
90% BompocoB OmIeTa.

10-17 6an10B MJIM «XOPOIIO» BBICTABIISCTCS CTYACHTY, €CIIM CTYACHT NIl OTBETHI Ha OoJee
80% Bompocos Ousera.

7-9 6aJJI0B WIH «Y/JA0BJIETBOPUTEJIBHO» BBICTABIISCTCS CTYACHTY, €CIIH CTYJIEHT NIl OTBETHI
Ha 6osee 70% BompocoB Ouera.

Menee 6 6annoe unu «neyooenemeopumebHo» BHICTABISAECTCS CTYACHTY, €CU CTYACHT Jal
oTBeThI Ha MeHee 60% BompocoB Ouiera.

KoMmieKT TeCTOB (TECTOBBIX 32/IAHU )
Monyab 3 «MeToabl KOPPENSIMOHHOTO U PETPECCUOHHOTO aHATTM30BY

1. PerpeccuoHHbIl aHaIM3

a)JIaHHBIN METOJT COCTOUT M3 3HAYEHUM 3aBUCUMOM MEPEMEHHOM;

0)IaHHBIA METOJI COCTOUT M3 MEPEMEHHOM OTKIIMKA U 3aBICUMOM TTepEMEHHOM;

B)JaHHBIA METOJ] COCTOUT U3 Map 3HAYECHUIN 3aBUCUMOM MEPEMEHHON U
HE3aBUCUMOM MEPEMEHHOM ;

2. Meroa MeIMaHHBIX IIEHTPOB

a)BCE M0JI€ IKCIIEPUMEHTAIILHBIX TOYEK JIEISITCS Ha HECKOJIbKO oOsacteid. B
KOKJI0W HAXOAAT MEAUAHHBIN LIEHTP. JJIs1 3TOro MpoBOIAT rOPU30HTAIBHYIO JIMHUIO,
BBIIIIC ¥ HIXKE KOTOPOU YUCJIO TOUYEK PA3ZHOE, 3aTEM BEPTUKAIBHYIO JIMHUIO, CpaBa 1
cJieBa OT KOTOPOM YKCJIO TOYEK pa3Hble. MelMaHHbIE LIEHTPBI COCAUHSAIOT MPSIMOM;

0) MpOBOAAT JIMHUW, OTPAHUIUBAIOIINE TT0JIC SKCTICPUMEHTATBLHBIX TOUEK CBEPXY
u cHm3y. ['paduk nckoMoit MareMaTHIECKON MOJICIH CTPOAT KaK IEHTPATbHYIO JTMHUIO
MOJYY€HHOTO KOHTYpPAa;

B)BCE IM10JI€ SKCIIEPUMEHTAIbHBIX TOUEK JICJISAT Ha HECKOJIbKO 00acTei. B kaxmoi
HaxoAST MEAWAHHBIN LEHTP. I 5TOTO MPOBOASAT TOPU30OHTAIBHYIO JIMHHUIO, BBILIE U
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HIKE KOTOPOM YHCJIO TOYEK OJIMHAKOBO, 3aT€M BEPTUKAIbHYIO JIMHUIO, CITPABA U CJICBa
OT KOTOPOM YMCJIO TOYEK OJIMHAKOBO. MeMaHHbIE IEHTPhI COCAUHSIOT IUIABHOU
KpUBOW;

3. Hemunetinas perpeccus

a) YaCTHBIN CIydail perpeCCUOHHOTO aHAIM3a, KOTOPOM paccMaTrpuBaeMast
perpeccuoHHast MOJIENb €CTh (PYHKIHUS, 3aBUCSINAs OT MapaMeTpPOB;

0) yacTHBIN CJTydail perpeCCUOHHOTO aHAIN3a, KOTOPOM paccMarpuBaeMast
perpeccuoHHasi MOJieib €CTh (DYHKIIMSI, 3aBUCSIIIAs OT CBOOOIHBIX EPEMEHHBIX;

B) YaCTHBIH CTyyall perpecCHOHHOTO aHAJIM3a, B KOTOPOM paccMaTpuBaeMast
perpeccuoHHast MOJeNb €CTh (DYHKIMS, 3aBUCSILAs OT IapaMeTPOB U OT OJJHOM WU
HECKOJIbKUX CBOOOTHBIX MEPEMEHHBIX;

Kpumepuu ouenku ¢ dannax:

13-15 6an/10B WM «OTJIUYHO» BBICTABISCTCS CTYACHTY, €CJIM CTYIACHT JaJl OTBETHI Ha OoJiee
90% BompocoB OuieTa.

9-12 6a/jI0B MJIM «XOPOIO» BBHICTABIISIETCS CTYACHTY, €CIIM CTYACHT Jall OTBETHI Ha Ooiee
80% BompocoB OueTa.

6-8 0a/1J10B WM «y/A0BJIETBOPUTEJIBHO» BBICTABIIACTCS CTYACHTY, €CIU CTYJIEHT Jlal OTBETHI
Ha 6omee 70% BompocoB Ouiera.

Menee 5 6a1n106 unu «Heyo0s1emeopumenbHo» BHICTABISIETCS CTYACHTY, €CIU CTYIEHT Jall
otBeThl Ha MeHee 60% BompocoB Ouera.

4.3.4 OdopmieHnue BONPOCOB VISl 3a49€éTa

Bomnpocs! pist 3auéTa

1. Psiner pacnipenenenusi. BpeMeHHbIE CTATUCTUYECKUE PSIBI.

2. Psnel pacnpenenenus. BapraiimoHHbI€ CTATUCTUIECKUE PSIJIBI.

3. OCHOBHBIE pacu€THbIE XaPAKTEPUCTUKH PSAAOB paclpeIesICHUs: YUCIIO
MHTEPBAJIOB, YaCTOTa MHTEpBAJIA, IIMPUHA UHTEpBAJIA.

4. OcCHOBHBIE pacUETHbBIC XapAKTEPUCTUKH PSIOB paCpeAeIICHUS
OTHOCHTEJIbHAs YaCTOTa, MJIOTHOCTh YaCTOTHI, INIOTHOCTh OTHOCUTEIBHOM YaCTOTHI

5. Anamm3 psioB pacupenenenus. [ padpudeckoe n3odpakeHue
CTAaTUCTUYECKOTO pacTpeeneHrs (MMOJUTOH U THCTOTpaMMa pacipeIesicHus )

6. Cpennsis BeIMUMHA U €€ ONpeIelsolee CBOUCTBO. CpenHee
apudMeTHIeCKoe MPOCTOE U B3BEIICHHOE, MOJ1a, MEUAaHA .

1. Cpennee KBajpaTUYHOE OTKIIOHEHUE, TUCTICPCHSI .

8. HopManbHbIil 3ak0H pacnpeaeeHus SKCTIEPUMEHTAIbHBIX JaHHBIX.

9. OCHOBHBIE 33/1a41 aHATIM3a NPOU3BOJACTBEHHBIX MPOIIECCOB .

10.  OcnHoBHbIE TPOOJIEMBI peaTM3aliy SKCIIEPUMEHTA.
11. TlonsTHe PKCTIEpUMEHTA, OTIHITA, COOBITHS, BBIXO/IA MpoIlecca .
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12.  Beixon mporiecca (KpuTepuii onTUMaIbHOCTH). TpeboBaHus K TapaMeTpy
OTNTHUMH3AIUH.

13. HesaBucumsie aktopsl. TpeboBanusl, peabsiBiIsieMble K (akTopam.

14.  AKTHUBHBIN M TTACCUBHBIN SKCTICPUMEHT, TMOATOTOBKA aKTUBHOT'O
IKCIIEPUMEHTA, paboyasi TUTIOTe3a.

15.  Pacuer 4yucina OMbITOB, pacyeT JJIUTEIbHOCTH SKCTIEPUMEHTA .

16. OumbOku skcriepuMenTa (Tpyobie, CUCTEMATHIECKUE, CITydalHbIE).

17.  MeToapl cTIaXUBaHUS SKCTIEPUMEHTAIBHBIX TAHHBIX.

18. Meron anpuopHOTO paHKUpOBaHUs (HaKTOPOB. THUIBI BO3SMOXKHBIX
AuarpamMm paHros .

19.  KoadduimeHTt Koppesaiuy 1 IeTepMUHAIIMK (TIPUMEHEHUE JIJIs1 OTTUCAHUS
MaTeMaTUYECKUX MOJEIEH) .

20. PammomMm3arivs OTBITOB IIJIaHA dKCIIepuMenTa. [locnenoBaTenbHBIN 1
PaHIOMU3UPOBAHHBIN TIJIAHBI .

21. IlpumeHeHHe KpUTEPUEB COTJIACUS TIPU aHATU3€ POU3BOACTBEHHBIX
MPOIIECCOB MUILEBBIX MPOUZBOACTB .

22.  OmmOKH MEpBOTO ¥ BTOPOTO Pojia .

23.  YpOBEHb 3HAYMMOCTH, IOBEPUTEIIbHAS BEPOSTHOCTD .

24.  Kpwurepuu cornacus. MomHoCTs Kputepusi. Uncao cteneHeit CBOOOIHI .

25.  Kpurepwnii Cteronenta. [Ipumenenue kputepust mpu oopadoTKe
AKCTIEPUMEHTAITbHBIX IAHHBIX.

26. Kpurepuii Gumepa. [Ipumenenne kputepus npu oopadboTke
AKCIIEPUMEHTAITbHBIX JIAHHBIX.

27.  Kpurepwii [lupcona . [Ipumenenune kpurepus npu o0paboTKe
AKCIIEPUMEHTAITLHBIX JIAHHBIX .

28. Tlonnslii pakropHbiii skcniepuMent. Onpeaenenue. LleHTp skcniepumenTa u
WHTEPBAIIbI BApbUPOBAHUS (PAKTOPOB B KOJUPOBAHHOMN M HATYPaIbHON Pa3MEPHOCTH.
YpoBHU BappupoBaHus (HakTopoB. Pacder koamyecTBa OMBITOB.

29. Marpuiia riaHUpOBaHUS dKcTiepuMenTa. [ padudeckoe m3oOpaxeHue
riaHa [P B HaTypallbHOM M KOAUPOBAHHOW Pa3MEPHOCTH.

30. VYpaBHeHue perpeccum, MojydeHHOE OT peanu3aruu tiana [1PD. Pacuer
k03 pUIeHTOB ypaBHEHUS BBIX0O 1A TpoIiecca .
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5 YueOHo-MeTOMUYECKOe 1 HHGOPMAIMOHHOE 00ecnedeHue U CIUILTMHbI

5.1 [IlepeyeHb OCHOBHOM ¥ [ONMOJHHUTEJbHOW Y4eOHOW JIMTEpPATYPHI,
HEeO00 X0 TUMOMi /IJIS OCBOCHM I TUC IUTLIMHbI

1. bospckuii M. B., AnucumoB 3. A. IlmanupoBaHue u OpraHu3anys
JKCIepUMeHTa: yuebHoe nocobue. — Momkap-Omna: IIT'TY, 2015. — 168 ¢. — DBK,
9BbC YBO

2.T'openo C. B., TopemoB B. II., I'puropreB E. A. OcHOBbI Hay4HBIX
UCClIeIoBaHni: yueOHoe mocoone. — MockBa, bepmmn: upexkr-Menna, 2016. — 534
c.— IBK, 9bC YBO

3. I'puropse 10. JI. Metoapl onTUMaIbHOTO IJIAHUPOBAHMS SKCTIEPUMEHTA:
JIMHEHHBIE Moaenu: YuyeoHoe rmocodbue. — CII6.: Jlans, 2015. — 320 c. — DBK, 9bC
«JIlanbpy

4, Ky3nernoB M. H. OcHOBBI HaydHBIX HCCIIEAOBaHWM. Yd4eOHOE mocoOue s
6akanaBpoB. — M.: JlamkoB u K°, 2013. — 9BK, 9b5C YBO

5. Mycuna O. H. [lnaHupoBaHW€ M NOCTaHOBKAa HAYYHOTO HKCIEPHUMEHTA:
yaeOHO-MeToauaeckoe nocooue. — Mocka, bepmmn: Tupexkr-Menma, 2015. — 88 c.
— OBK, 3bC YBO

6.Capun P. TI'., Tumepbaece H. ®., HManoB A. W. OcHOBBI Hay4YHBIX
uccienoBanui. Opranusanus ¥ IUVIAHUPOBAHUE SKCIIEPUMEHTa: yueOHOEe mocooue. —
Kazann: U3garensctBo KHUTY, 2013. — 154 ¢. — OBK, OBC YBO

7. Cupgnses H. W. Teopus mnmaHupoBaHHUs OKCIEPUMEHTA U  aHAIU3

CTaTUCTUYECKUX JTAHHBIX. YueOHoe mocodue s By3oB. — FOpaiit, 2011. — 400 ¢. —
9BK, OBC «2nektponnas 6udmoreka baml VY
9. knsip M. ®. OcHOBBI HAyYHBIX HCCICAOBaHUM: yueOHOE mocodue. — M.:

Hamkos u K°, 2012. — 9BK, 9bC YBO

JlonoTHMTEILHASI JTUTEpaTypa

10. Tlopces E. I'. Opranuzamms ¥ TUIaHUPOBAHUE SKCTIIEPUMEHTOB: y4eOHOE
nocooue. — Hosocubupck: HI'TY, 2010. — 155 ¢.— 9BK, 3bC YO

11. ®atkynmunaa, ®. I'. OCHOBBI Hay4YHBIX WCCJIEIOBAHUNA: METOMbI, MPUHIIMIIBI,
HOpMBI: y4yeb. mocobue / D.I. @arkymmmna, JL.M. CamumoBa; bamkupckuit
rocynapctBeHHbIl yHuBepcuTer. — Yda: PULl baml'y, 2011. — 125 ¢. — 9BK, OBC
«DnexktponHas oubmoTteka baml VY
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5.2 IlepeyeHb pecypcoB HH(POPMAIUOHHO-TEJIEKOMMYHUMKAIMOHHON CeTH
«/AHTepHe™ W NPOrpPaMMHOIO O0ecleYeHUusl, HeOo0OXOAMMBIX /ISl OCBOCHMS
JAMCIUTLTNHBI

1. http://elibrary.ru/- 3To kpymHeWmi poccuiickuii HTHOOPMAITMOHHO -
AHAJTMTUYECKUI MOpTal B 00JaCTH HAYKH, TEXHOJIOTUHU, MEIULIMHBI U 00pa30BaHMUs ;

2. http://www.emomi.com/-Ha  cTpaHHWIle  MOXXHO  HAWTH  TPUMEPHI
MIPUWJIOKEHUN TPOCTHIX 33/1a4 K MPAKTUYECKUM cliydasM. McTopun MHKEHEPHOro Jemna
HU3BECTHO MHOXKECTBO chyauHﬁ, KOraga COBCPIICHHBIC OIIMOKHU INpUBOAUIIN K
CCPLC3HbIM IOCJICACTBUAM, a I paMOTHBIﬁ pacucT nomMorai HaWlTH BBIXO/J N3 CJIOKHOI'O
MOJIOKECHUS. AHAIN3 TaKUX HpOI/ICIHCCTBI/Iﬁ ObIBaeT BeCbMa IOYUYHTCIIbHBIM.

3. http//www.exponenta.ru/educat/links/|_educ.asp-y4eOHbie MaTepHabl,
TECTHI

4. Windows 8 Russian. Windows Professional 8 Russian Upgrade. Jlorosop
Ne 104 ot 17.06.2013 1. JIunen3nn 6eccpodHbie

5. Microsoft Office Standard 2013 Russian. Torosop Ne 114 ot 12.11.2014 r.
Jlutienzuu 0eccpoyuHbIe.

6. Cucrema neHtpamm3oBanHoro TtectupoBanus baml'y (Moodle). GNU
General Public License.
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6 MaTepuajbHO-TeXHHYECKAsl 0a3a, HeoOXoauMasi JJisl OCYIIECTBJICHUS
00pa3oBaTeJIbHOIO NpoIecca Mo JUCHHIUTHHE

HaumenoBanue creruaibHbIX*
IIOMENICHUHN U IMOMENICHUN IS
CaMOCTOATEIBLHOM PabOTHI

OcHAaIllEHHOCTh
cHernraJbHbIX TOMEIIECHH I
U NOMEIEHUN TS
CaMOCTOSITETbHOU PabOTHI

[lepeveHb TUIEH3MOHHOTO
MPOrPaMMHOTO 00ECTICUCHHSL.
PexBU3HUTHI MOATBEPKIAIOIETO
JOKYMEHTa

1. Yuebnaa ayoumopus ona
npoeedenus 3anAmuil
JNIEKYUOHHO20 Muna: ayIuTopus
Ne301, ayuTopus Ne302
(MHXKXEHEpHBIA (aKyJIbTET)

2. Yueonaa ayoumopus 0ns
npoeedenus 3anAmMul

CeMUHAPCKO20 mMuna: ayauTOpUs
Ne403 (nHx’eHepHbI PaKyIIbTeT)

3. Yueonaa ayoumopus onn
npoeeoenus 2pynnoguix u
UHOUBUOYATILHBIX KOHCYTbMAWUIL:
aynutopust  Ne301, aymutopus
No302 (unxeHepHBIH (PaKynbTeT)

4. Yueonan ayoumopus o0nn
meKyuie2o KOHmpons u
NPOMENCYMOUHOU ammecmayuu:
aynutopust  Ne301, aymutopus
Ne302 (umxeHEpHBIH (aKyIbTET)

5. Ilomewenusn ons
CaAMOCHOAMEIbHOU paoombol:
ydTadbHBIM  3a1  Ne2 k201

(¢usmar. xopmyc)

Aynutopus Ne 301
Jlocka, MeJ1, mapThl, CTYbsL.
Aynutopus Ne 302
VYuebHast mebenb, ydueOHO-
HarsAHbIe TTOCOOUsI, T0CKa,
IIPOEKTOP Nec
M361X(M361XG) LCD
3600Lm  XGA(1024x768)
3000:1, sxpan ScreenMedia

Economy-P 1:1 180x180c..
Aynuropusi Ne 403
Kommyratop HP V1410-
24G, IlepcoHanbHbIN
KOMITBIOTEp B KOMILJIEKTE
Lenovo ThinkCentre All-1n-
One(12 IIT),
[IepconanbHbBIil KOMIBIOTED
Mono6nok 6apedbon ECS
G11-21ENS6B 21.5

G870/2GDDR31333/320G
SATA/DVD+RW(12 ),
Cepgep No2 Depo
Storm1350Q1, Kommyrarop
Heewlett
Packard HP V1410-8 G
YuranbHbii 3270 Ne2
K.201(¢pu3mar. kopmyc)
PentiumG2130/41'6/5001°6/
21,5"/Kn/mpims - -50 T,
I[IK B xommi. @epmo Intel
®epmo Intel Monob6ok Nel
®epmo AMD A8-5500 — 50

IT.

1. Windows 8 Russian. Windows
Professional 8 Russian Upgrade.
Jorosop Ne 104 ot 17.06.2013 r.
JIuuensuu 6eccpouHbie

2. Microsoft Office Standard
2013 Russian. ToroBop Ne 114 ot
12.11.2014 T. JInnensum
OeccpodHbIe.

3. Cucrema UEHTpaJIN30BaHHOIO
tectupoBanus baml'yY (Moodle).
GNU General Public License.
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[Tpunoxenue Ne 1

MUHOBPHAYKHN POCCHUMN
®I'bOY BO «bAILIKUPCKHNU I'OCYHIAPCTBEHHBIN YHUBEPCUTET»
NMHXXEHEPHBIA ®AKVYJIBTET

COJIEP)KAHUE PABOYEM ITPOI'PAMMBI

OUCUMIUIMHBI «] lTaHupoBaHue 3KCriepuMEHTa
Ha ocennuii (5) cemectp,

JHEBHOM (hOopMBbI 00yUEHHUs

(dopma oOyueHms)
O0BeM
Bug pabotsr [ ——

O6mas Tpynoemkocts auctmiuinibl (3ET / yacoB) 2[72
YueOHbIX YacOB HA KOHTAKTHYIO paboTy ¢ MpernojiaBareieM: 36,2
TICKITHIA 18
MPAKTHIECKNX/ CEMUHAPCKUX 18
OKP 0,2
Y4YeOHBIX YacOB HAa CaMOCTOATENIbHYIO pabory oOy4darommxcs (CP), 35,2
BKJIFOU sl TIOJITOTOBKY K DK3aMeHY/3a4eTy

®opma(bl) KOHTPOJIS:

3a4er — ocennwmii (D) cemecTp.
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®dopMa U3ydeHHsI MATePHAJIOB:

JICKIIU U, TPAKTUYECKUE
3a1§1;m§, C%MI/IHapCK[/Ie OcHoOBHas u 3aaHus 110 K on%%%ﬁigggglee;g p—
Ne 3aHATHUS, J1a0OpaTOPHBIE JIOTIOJTHUTENbHAS .
/ Tema u conepkanue paboThI, JTUTEPATYpA, CaMOCTOATCIILHON (KOJLTO KBHYMBL
I caMmocCTosITeNbHas paboTa u pEKOMeH1yeMasi CTy/IeHTaM pabore KOHTPONBHEIE paGoTEL,
TPYIO0EMKOCTD (B 4aCaX) (HOMepa 13 CTIHCKa) CTYZIEHTOB KOMHHOTefI;L)Ie TECTHI U
JK | TP | cpy | CP
5-i ceMecTp
Mopaynb 1 «OKCIEpUMEHT KaK IPEAMET UCCIIETOBAHUSD)
Ilo npuBeneHHOMY ClIMCKY | BbINOIHUTS 3a1aHue
1 Tema 1. Metobl 1 ) 1 3 JIUTEPATYPHI B § MpenoaaBaTesns cemmHap
Hay4YHOTO IIO3HAHUS COOTBETCTBUHU C U3ydaeMOU
TEMOH
Tema 2. MeToanl [lo npuBeneHHOMY clIUCKY | BbINOTHUTH 3a1aHne
o | MOMYYEHHs HaydHO- 1 ) 1 3 JUTEPATYPHI B } NPEenoiaBaTeis commHap
TEXHUYECKON COOTBETCTBUHM C U3ydaeMOi
uHopmMauu TEMOU
Tema 3. Ilo npuBeneHHOMY clIMCKy | BBINOIHUTH 3a1aHne
OKCIIEpUMEHT. JIUTEPATYpPHI B IIPENoJaBaTes
3 | Knaccudurariust BugoB 1 - 1 3 | COOTBETCTBHH C U3y4aeMOii KOJIOKBUYM
JKCIIEPUMEHTAIBHBIX TEMOU
HcclieJOBaH N
Tema 4. Ilo npuBeneHHOMY CITUCKY | BBINOIHUTH 3a1aHKe
MonenupoBaHue. JUTEPATYPHI B IIPENOaBaTeNs
4 | AKTHBHBIN 1 1 - 1 3,8 | COOTBETCTBHU C U3ydaeMOi CeMUHap
ITaCCUBHBIN TEMOH
JKCIIEPUMEHT
Tema 5. Cnyuaiinble Ilo npuBeneHHOMY CITMCKY | BBINOIHUTH 3a1aHKe
5 | BEIMYMHBI A 2 ) 1 2 JIUTEPATYPHI B } IIPENoaBaTes ceMmRap
napameTpsl Ux COOTBETCTBUHU C U3y4aeMOM
pacnpeneneHus TEMOM
KomnbroTrepHoe
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TECTUPOBAHHE IO MOAYIIO
1

Monaynb 2 «CTaTUCTUYECKUIA aHaJIU3 U OIEHKA SKCIIEPUMEHTAIbHBIX JaHHBIX)

Tema 1. OcHOBHEBIE

Ilo npuBeIeHHOMY CIIUCKY

XapaKTEepUCTUKA
. 1 JUTEpaTyphl B BeimmonnuTs 3a1anne
6 | caydallHBIX BEJIMYMH. . CEMUHAap
. COOTBETCTBUM C U3y4aeMOU npenojaBarens
JlucriepcuOHHBbIA 9
TEMOM
aHAJIN3
Tema 2. Ilo npuBeIEHHOMY CIIHCKY
v JucriepcnoHH b 1 JIATEPATYPHI B BeimonnuTs 3a1anne ceMUHA
aHaJu3 JaHHBIX B COOTBETCTBHHM C U3y4aeMOM npenojaBaTens P
nporpamme Excel TEMOM
ITo mpuBenEHHOMY CITUCKY
8 Tema 3. Buasl onmbok 35 JIUTEPATyphl B BreimonHuTh 3aaHue ConmHAD
W3MEpPEHU I ’ COOTBETCTBHU C M3y4aeMOu MPENoAaBaTENsA
TEMOH
Tema 4. [To mpuBeIEHHOMY CITHC
IIpenBapurenbHas p Y Y
JUTEpaTyphl B Beinonuutk 3ananue
9 | obpaboTka 0,5 . CeMuHap
COOTBETCTBHUU C U3y4aeMOU npenojaBarens
AKCIEPUMEHTAIBHBIX .
. TEMOM
HaOJIIOIeHU A
Kommnsrorepuoe
TECTUPOBAHUE MO MOJIYJIIO
2
Monynb 3 «MeTobl KOPPEISIIIHOHHOTO M PErPECCHOHHOTO aHATH30B»
Tema 1.
o HOHAIBHBIE 1 [To mpuBeneHHOMY CIIUC
YHKO PHBCI Y Ky BrimonHuTs 3amanue
10 | cratuueckue 1 JUTEpaTypbl B COOTBETCTBUU CeMUHap
. . npernojaBarens
3aBUCUMOCTH MEXIY C U3y4aeMOM TeMOM
BEJIMYUHAMH
Tema?2. [lo npuBeneHHOMY CIIKC
PHBCA Y Y| Bemomuuts 3a7aHue
11 | KoaddummeHt 1 JUTEpaTyphl B COOTBETCTBUHU CEMUHAp
. . IpernoaaBaTens
KOppESAIUU C U3y4aeMoil TeMoi
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Tema 3. [locTtpoenue

Ilo mpuBeIEeHHOMY CIICKY

MaTeMaTHYECKOU BrimonHuTh 3amanue
12 1 2 2 | maTeparypbl B COOTBETCTBHH CEMHHap
MOJIEJIN . o npernoaaBaTess
C U3y4aeMou TeMoi
TeMma 4.
Onpenenenue
aBHEHUS PErPECCUU ITo npuBeIEeHHOMY CITHC
yp perp p y Y Brimmonaute 3aganue
13 | meromom 1 2 2 | maTeparypbl B COOTBETCTBHH ceMHHap
o o npernoaBaTess
HaNMEHBIIMX C U3y4aeMoil TeMoit
KBaJIpaToOB
Tema 5.
Perpeccrionselii aHams Ilo npuBeneHHOMY CIIHC
P PUBCI y Ky BrmmonHuTs 3amanue
14 | B mporpamme Excel 2 2 1 | nuteparypsl B COOTBETCTBUU CcEeMHUHap
o o npernoaBarTess
C U3y4aeMoil TeMoit
Bcero yacos 18 18 35,8
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[Mpunoxenune Ne 1

MUHOBPHAYKU POCCUN
®I'BOY BO «BALIKUPCKUI FOCYIAPCTBEHHBIN YHUBEPCUTET»
VH)XEHEPHBIN ®AKYJIbTET

COJIEP)KAHUE PABOYEM ITPOI'PAMMBbI

TUCUMIUIMHEI « I maHnpoBaHue SKCTIEpUMEHTAY

Ha 3UMHIOIO CECCHUIO

3a09HON (popMBI 0OydeHUS
(popma 00y ueHns)

Bug paGotsl Ubmem
TV CITMTUIHBI

OO6mmas Tpynoemkocts auctumiausl (3ET / gacos) 2[72
V4eOHBIX 4aCOB Ha KOHTAKTHYIO paboTy ¢ MPENOJaBaTeNIEM: 12,2
JCKIU I 6
MPAKTUIECKH X/ CEMUHAPCKUX 6

OKP 0,2
Kontponn 4
Y4eOHBIX YacOB Ha CaMOCTOSTEIBHYIO PaldOTy 0O0YydaroIyXcs 55,8
(CP), Bxirouas MOArOTOBKY K 9 K3aMEHY/3a4eTy

dopma(bl) KOHTPOJIS:

3a4CT —3UMHAA CECCHUA
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dopma u3ydeHuss MaTEpUaOB:
JIEKI WU, TPAKTUYECKUE 3aHATHUS, OcHOBHas u SaaHIs 110 Dopma ziﬁzggigcﬁ?fm OJA
CCMHIHAPCKIC JIOTIOJTHUTEIIbHAA CaMOC)ELFOHTeHLHOﬁ (¥(OIIIIOKBI/I bl
No 3aHATHUS, JJabopaTOpHBIE PabOTHI, JIUTEpaTypa, YMBI,
Tema u conepxkanue pabore KOHTPOJIbHBIE PAOOTHI,
n/m caMmocTosTeNbHas padoTa 1 peKoMeHTyeMast
CTYICHTOB KOMIIBIOTEPHBIE TECTHI
TPYAOEMKOCTb (B dacax) CTyJCHTaM )
I1P HOMeEpa U3 CIIHCKA o
JK  |JP | jcpm | CP (omep )
3UMHSISI cecCust
Monynb 1 «IKCIepUMEHT KakK MPEeIMET UCCIIeTOBAHU DY
[lo npuBeneHHOMY Beinonuutk 3ananue
Tema 1. Meroabl CIIUCKY JTUTEPATYPHI B MPENOaaBaTeIst
1 A 0,5 - 0,5 5,8 Y patyp penion CeMHHAp
Hay4YHOTO NTO3HAHUS COOTBETCTBUH C
M3y4aeMOl TeMOM
Tema 2. Meroapl [To npuBeneHHOMY BoinosHuTh 3a1aHue
MOJTY4YEHUS HAyqHO- CITHCKY JINTEPaTyphI B IpenojaBaTens
2 ya Hays 05 - 05 10 v paryp P CEMHUHAp
TEXHUYECKON COOTBETCTBHH C
UHopMauu M3y4aeMOH TEMOM
Tema 3. [To npuBeneHHOMY BrimonHUTE 3amaHue
OKCIIEpUMEHT. CIIMCKY JINTEpPATyphl B IPENoIaBaTeNs
Knaccnukanus COOTBETCTBHUHU C
3 (uxan 0,5 - 0,5 4 9 . KOJIJIOKBUYM
BHUJIOB M3y4aeMoi TeMOoi
SKCIIEPUMEHTAIBHBIX
HUCCJIETOBAaHUN
Tema 4. Ilo npuBeneHHOMY Brinonnuts 3a1anue
MonenupoBanue. CIIMCKY JINTEPATyphl B MpenoiaBarens
4 | AKTUBHBIH 1 0,5 - 05 2 COOTBETCTBHH C CEMHUHAp
ITaCCUBHBIN M3y4aeMOH TEMOM
SKCIIEPUMEHT
Tema 5. Cnydaiinsle Ilo npuBeneHHOMY BeinmonHuts 3a1anue
BEJIMYMHBI U CITUCKY JINTEPATYPHI B IpernoiaBarens
5 05 - 05 4 v patyp p CeMHHap
napamMeTpbl UX COOTBETCTBUHM C
pacnpeneneHus M3y4acMOi TEMOU
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KomnbroTrepHoe
TECTUPOBAHME IO MOAYIIO |

Mon

YiIb 2 «CTaTHCTHYCCKUM aHAIN3 U OIICHKA SKCIICPUMCEHTAJIbHBIX JJAHHBIX))

Tema 1. OcHOBHBIE
[lo npuBeneHHOMY
XapaKTePUCTUKH
" 05 05 2 CITMCKY JIUTEpPaTyphl B BremmomanTs 3amanane
6 CIIy4alHbIX BEJIUYHH. ) - ) CeMHUHap
o COOTBETCTBHH C npenojaBarens
JucniepcruOHHBIA o .
M3y4aeMOil TEMOM
aHanms3
Tema 2. Ilo npuBeneHHOMY
MCIePCHOHHBIN CIIMCKY JIUTEepaTyphl B BremmomanTs 3a1aame
7 | Awenep 0,5 - 0,5 35 v patyp a CeMHHap
aHaIn3 JaHHBIX B COOTBETCTBHH C MpenoaBaTesns
nporpamme Excel U3y4aeMon TeMOi
[To npuBeneHHOMY
Tema 3. Bunp! CIIMCKY JIUTEepaTyphl B BrImoaHuTh 3aganue
8 i 0,5 - 0,5 3,5 Ky IATepatyp a8 CeMUHap
OO0 K U3MEPECHU I COOTBETCTBUH C MPENoAaBaTENsA
M3y4aeMoil TeMOM
Tema 4.
Ilo npuBeneHHOMY
IIpenBapurenbHas B
CIIUCKY JINTEPATYPEI B BIITOJTHUTE 3aJIaHuE
9 | oOpaboTka 0,5 - 0,5 3,5 & patyp 1 ceMHHap
COOTBETCTBHH C npenojaBarens
AKCIEPUMEHTAIBHBIX o o
o M3y4aeMOil TEMOM
HaOJIIONeHN
Kommnsrorepuoe
TECTUPOBAHME 110 MOAYITIO 2
Moayns 3 «MeToapl KOPPETALMOHHOTO U PErPECCUOHHOIO aHATU30BY
Tema 1.
[lo npuBeneHHOMY
YHKUMOHATLHKIC U CHHUCKY JIUTEPATYPHI B BrinmonHuTs 3amanue
10 | cratuueckue 0,5 - 0,5 3,5 Ky patyp CeMHUHAp
COOTBETCTBHH C MpenoaBaTesns
3aBUCUMOCTH MEXKY . .
M3y4yaeMoi TeMoit
BeJIMYNHAMH
Tema 2. [To npuBeneHHOMY
Kosdbdunment CHHUCKY JINTEPATYPHI B Breimmonuuts 3aganue
11 (bpuut 0,25 - 0,25 3,5 Ky patyp & ceMuHap
KOppeAIuu COOTBETCTBHUH C MPENnoIaBaTeNs

M3y4aeMoil TeMOM
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Tema 3. [locTpoenue
MaTeMaTHYeCKOM

[To npuBeneHHOMY

BrinonHUTE 3a1aHuE

CITUCKY JTUTEPATYPHI B
12 0,25 0,25 3,5 Ky patyp CeMHUHAp
MOJIENH COOTBETCTBUH C MIpero1aBaTeis
M3y4aeMoil TeMou
Tema 4.
Omnpenenenue
Ilo mpuBeneHHOMY
YpaBHEHUSI PETPeccuu B
CITUCKY JTUTEPATYPHI B BIITIOJIHUTE 3aJaHKe
13 | meTomom 0,25 0,25 3,5 Ky patyp a CeMHHApP
COOTBETCTBHUU C npernoaaBaTens
HaUMEHBIINX . .
U3y4yaeMon TeMOi
KBAJ[PaTOB
Tema 5.
Perpeccnonnsiit [lo npuBeneHHOMY
a”Hallu3 B IIPOTrPaMMeE CIHHUCKY JINTEPATYPHI B BeimmonauTs 3amanue
14 porp 0,25 0,25 3,5 Ky patyp a CEeMHUHAp
Excel COOTBETCTBHUU C MpernoiaBarens
M3y4aeMoil TeMOu
Bcero yacos 6 6 55,8
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[punoxenue Ne 2
PeliTHHT — J1IaH AMCUMIIJIMHBI
[InannpoBaHuE SKCIIEpUMEHTA

CrenanbHOCTh — TeXHOJIOTHIeCKHE MAIIMHBI U 000py/I0BaHHE
Kypc — 3, ceMecTp — OCeHHHUI (5).

Bunbr yaeOHOM nesTenbHOCTH KOE aKJ[I)ngr?oe 3a;I/II{CPJII§ 33 _ baiibr
CTYJIEHTOB sanaHue ComecTp min max
Monayab 1«OKcriepuMeHT KaK IpeIMeT UCCIETOBAHMS
Texkymilt KOHTPOJ1b
1. Cemunap 3 1 0 3
2. CemuHap 3 1 0 3
3. Komoksuym 11 1 0 3
4. Cemunap 3 1 0 3
5. Cemunap 3 1 0 3
Py0e:kHblil KOHTPOJIb
1. KoMnbloTepHOE  TECTUPOBAHHE IO 15 1 0 15
MOy 1

Moayab 2 «CTaTUCTUYECKHI aHATU3 U OLIEHKA HKCIIEPUMEHTAJIbHBIX JAHHBIX »
MeTob! KOPPENSIHOHHOIO U PErPECCHOHHOIO aHAJIN30B
Texky i KOHTPOJIb

1. Cemunap 3 1 0 3

2. CemuHap 3 1 0 3

3. Cemunap 3 1 0 3

4. CemuHap 3 1 0 3
Py0exHbIil KOHTPOJIb

1. KOMITBIOTEPHOE TECTUPOBAHUE 110 20 1 0 20

MOAYJIIO 2

Moayab 3 «MeTopl KOPPEISIMOHHOTO U PErPECCUMOHHOTO aHATU30B »
Texkymid KOHTPOJIb

1. Cemunap 3 1 0 3
2. CemuHap 3 1 0 3
3. Cemunap 3 1 0 3
4. CemuHap 3 1 0 3
5. Cemunap 3 1 0 3
PyGexHblii KOHTPOJIb

1. KOMITBIOTEPHOE TECTUPOBAHUE TIO 15 1 0 15
MOAYIIO 3

IoompurebHbIE OANTBI 0 10
1. Ctynenueckasi o1uMnuaga 3 1 0 3
2. [lyOnukauus crareit 5 1 0 4
3. BeicTymienue ¢ qokIaioM Ha 3 1 0 3

CTY/IEHYECKOM KOH (hepeHIIun
IHocemaemocTh (0a/1JIbI BLIYMTAKOTCH U3 001 CyMMBbI
Ha0paHHBIX 02J1JIOB)




1. HocevmeHHe JIEKIITUOHHEIX _0.7 14 0 9.8
3aHATUHU
2. IloceneHre NpakTU4ECKUX, § 0.8 14 0 11,2
CEMHHAPCKUX, JTA00PAaTOPHBIX 3aHATUI

HTOroBelii KOHTPOIb
3aueT 60 110






