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PabGouas mnporpamMma AUCHMIUIMHBI «METONONOrUS W METOAbl HAay4YHBIX
HCCJIEIOBAHMIT» COCTABIIEHA B COOTBETCTBUU C y4E€OHBIMM IJIaHAMU MO HANpPaBICHUIO
noarotoBku 15.04.02 TexHonoruueckue MamivHbl U 000pYyI0OBaHUE (HAPABIECHHOCTH
(npo¢uns) — ['mapaBiuyeckre MalmIMHbI, THAPONPUBOILI U THAPOINHEBMOABTOMATHKA)
g 2023 roga npuéma 1o O4HOM U 3a04HOM (popmMam 0OydeHHUS.
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Pabouyas mporpaMMa paccMOTpeHa M NPHHATA Ha 3acelaHuM Kadeapsl
«OHeproMexaHuIeCKUe CHCTEMBD».
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PabGouas mporpamMmma ogoOpeHa y4deOHo-MeToauueckoii komuccueid 'OYBIIO
«JIOHHTY» no nHanpaBneHuto moAarotoBku 15.04.02 «TexHonornueckue MallvHBI U
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Paboyvas nmporpamma npoaJsiena ais 20 rofa nmpuéMa Ha 3acelaHuM Kadenpsl
«OHEProMexaHU4eCKNe CUCTEMBD).
IIpoTokoi oT « » 20 roma Ne

3aBenmyronuii kadenpoit

(moamnuce) (®.1.0.)

PaGoyas mporpamMMa mpoaJiena mis 20 roga npuéMa Ha 3aceJaHuu Kadeapbl
«OHeproMexaHu4eCcKue CUCTEMBIY.
IIpoTokoi oT « » 20 roma Ne

3aBenyromuii kadenpoii

(nmoxmuce) (®.1.0.)

Paboyas nporpamma nmpoaJsiena aisa 20 roga npuéMa Ha 3aceJaHuu Kadeapbl
«OHEProMexXaHUIeCKNE CUCTEMBI».
IIpotokomn oT « » 20 roaa Ne

3aBenyromuii kadenpoi

(nmoxmnuce) (®.1.0.)



1 OBBEKT, HEJIb 1 3ATAYY OCBOEHUA JUCHUITJIMHBI

Hucyunauna paccmampueaem 60npoCHl: METOHNOJOTHUYECKHE OCHOBBI HAYYHOIO
3HAHUS; CYIIHOCTh, 3TAbl U COACPKAHNE HAYYHO-HUCCIEI0BATENbCKON pabOThI; OUCK,
HaKkomjieHne U  o0paboTka  HayyHOM  uMHpOpMaIUMU;,  TEOPETUUYECKHE U
AKCHEPUMEHTAIBHBIE UCCIIeI0BaHUs; (OPMUPOBAHUE U CTPYKTYypa KBaTU(PUKAIIMOHHBIX
Hay4YHBIX padorT.

Ilenvo oOucuyunaumnvl aenaemca: GOPMUPOBAHHE CHUCTEMHOIO TIPEJACTABICHUS O
METOJIaX HAay4YHBIX UCCJIEI0BAHUN, pa3BUTHE HABBIKOB HAYYHOTO MBIIUICHUS, 00yUYeHHe
OCHOBaMm OpraHu3aIuu u METOIUKHU MIPOBEICHUS TEOPETUUECKHUX "
AKCIIEPUMEHTAIBHBIX  HCCJIEAOBAHWM  BBIMNOJHAEMONW  HAY4YHO-HUCCIIEI0BATEIHCKON
paboTHI.

B pesynbrare 0CBOCHUS JUCHUILIUHBI CTYAEHT JOJIKEH

3HAmMb - METOJOJOTHUYECKUE OCHOBBI HAyYHOrO 3HAHUS (TMOHSTHS «HAyKay,
«METOJIOJIOTUS HAYKW», «HAy4YHBI METON», «HaydHas MpoliiemMa», «HaydHas
TUNO0TE3a», «Hay4YHas TEOPHUsI»; OCHOBHBIE 3TAMbl Pa3BUTHUSI HAYKHU, MOHITHE O HAYYHOM
3HAaHUHU, METOAbl HAYYHOI'O T[O3HAHUA), MOCTAHOBKY HAayYHO-TE€XHMUYECKON 3a/iauu
(mpobnemMbl) W ATambl HAay4YHO-HCCIIEIOBATEIbCKOW pabOThl; CIOCOOBI TMOMCKA,
HaKOIUICHHs] W 00paOOTKM HaydyHOW wuHGOpPMAILMU; 3aJayd TEOPETHUYECKUX U
AKCHEPUMEHTAJIBHBIX HCCJIEA0BAaHUN; A3Tambl SKCIEPUMEHTANBHBIX HWCCIEIOBAHUM -
MOJEIUPOBAaHUE U MOJ00MEe, MaTeMaTH4YeCKOM IUJIaHUPOBAHUE SKCIEPUMEHTA,
CTaTUCTHUYECKasi 00pabOTKa Pe3yabTaTOB IKCIEPUMEHTAIBHBIX UCCIIEI0BAaHUMN; TOHITHE
U CTPYKTYPY KBaTU(UKAIMOHHBIX HAYYHBIX PA0OT (MarucTepckoi paboThl).
ymMemsp - WUCHOJb30BaTh YIIyOJICHHBIE TEOPETUYECKUE W TMPAKTHUUECKUE 3HAHUS TMPU
MPOBEJCHUM HAy4YHBIX HCCIEJOBAHUM; BBISBIATH U (DOPMYIMPOBATH AaKTyaJbHbIC
Hay4HbIe 3a7a4u (po0JieMbl); OPUEHTUPOBATHCS B NMOCTAHOBKE 3aJladyd U ONPENEIATh,
KakuM 00pa3oM clelyeT HUCKaTh CpPEACTBA €€ pEIICHHs; NPUMEHATh 3HaHHUS O
COBPEMEHHBIX METOJaX MCCIEIOBAHUS; CTaBUTh LIENU, 3aJa4d U BBIOMPATH METOMbI
UCCIICJIOBAHUS,  MHTEPOPETUPOBaTh W  MPEJACTaBISATh  PE3yibTaThl  HAYy4YHBIX
UCCIICIOBAHUM; TPOBOJUTH HAyYHBIE OSKCIIEPUMEHTBI, OLEHUBATh PE3yJIbTaThl
MCCIIEIOBAHUI; UCTIOI30BaTh HA MPAKTUKE HABBIKK U YMEHUSI B OpraHU3alluy Hay4yHO-
UCCIIE0BATEIBCKUX U HAYYHO-ITPOU3BOJICTBEHHBIX Pa0OT.
671a0emb - HaBbIKAMU MPOBEJICHUS] HAYYHO-UCCIEA0BATEIbCKUX padOT, BKItOUAsl BHIOOD
HalpaBJICHUs]  MCCJIEJOBaHUs, I[IOCTAHOBKY  HAyYHO-TEXHUYECKOM  MPOOJIEMBI,
MPOBEJICHUE TEOPETUUYECKUX U HAKCIHEPUMEHTAIbHBIX UCCIEAOBaHUM, odopMiieHue
pE3yIbTATOB HAYYHOI PabOTHI.

[lepeuyuciennble pe3yabTaThl 00yUEHHUs SIBISIOTCS OCHOBOM i ()OPMUPOBAHUS
CHENYIOINX KOMIIETEHIIHM:
- cnocobeH (popMynupoBaTh LETW U 3aadyd HCCIEIOBAHMS, BBISBISITH MPUOPUTETHI
pelieHus 3aja4, BbIOUpATh U CO3[1aBaTh KPUTEPUU OLEHKHU PE3yJIbTaTOB UCCIIEA0BAHUS

(OIIK-1);
- crocoOeH pa3pabarbiBaTh aHAJWTUYECKHUE W YHMCJICHHBICE METOJIbI IPHU CO3JaHUHU
MaTeMaTHYECKUX  MOJeJIeH MaIlluH, MIPUBOJIOB, 00opy0BaHMS, CHCTEM,

TexHoJorudeckux nporeccon (OIIK-5);



- cnoco0eH pa3pabaThiBaTh COBPEMEHHBIE METOJIbl UCCIEAOBAHUSI TEXHOJIOTHUYECKUX
MallliH W O0OOpyIOBaHUs, OIEHUBATH M TMPEJCTABISATH PE3yJbTaThl BBINOIHEHHOU
pa6otsl (OIIK-12);

- crocobeH pa3pabarbiBaTh M MPUMEHSITH COBPEMEHHbIE IU(POBBIE MNPOrpPaMMBbl
MPOCKTUPOBAHUSI ~ TEXHOJOTMYECKMX  MAIIMH W OOOpYyIOBaHUS,  aJrOpPUTMBbI
MOJEIUPOBAHUS UX pabOTHI U UCTIbITaHUA uX padborocnocooHocTH (OITK-13);

- cnoco0OeH pa3pabarbiBaTh IJIAaHBI W MPOTPaMMbl OpraHU3allMd HWHHOBAIMOHHOMN
NEATeNIbHOCTH Ha MPEANPUSATAHU, OLEHUBATh WHHOBAIIMOHHBIE M TEXHOJOTUYECKHUE
PUCKM TP  BHEIPEHUM HOBBIX TEXHOJOTUW, OPraHU30BBIBATH  IOBBIIICHHUE
KBaTU(UKAIMA U TPEHUHT COTPYAHHUKOB IMOJpa3/ieIecHUid B 00JaCTH MHHOBAIMOHHOMU
JEATETbHOCTH U KOOPJMHHUPOBATH palbOTy MepcoHajda MpPU KOMIUIEKCHOM pElICHUU
MHHOBaIIMOHHBIX TTpobiieM (ITK-4);

- CIOCOOEH OCYHIIECTBIATh KPUTHUYECKUM aHaIW3 MPOOJIEMHBIX CHUTyallMii Ha OCHOBE
CHUCTEMHOI0 M0JIX0/1a, BhIpabaTsiBaTh cTpaTeruto aerctauii (YK-1).

2 MECTO JUCHUILJIMHBI B OCHOBHOM OBPA3OBATEJIBHON
IHPOI'PAMME

JlucuumimHa OTHOCUTCA K oOsi3atenbHOM yacTu bioka 1 aucrumniauH (Moaysieit)
y4eOHOTO TTaHa.

bazupyercst Ha 3HAHUSAX U YMEHUAX, KOTOPBIE CTYJEHT MPUOOpEN MPU OCBOCHUU
NPEAIIECTBYIOIUX JUCHUIUIMH:  Quiocodusi, maTreMaTtuka, (QuU3MKa, MeXaHUKa
KUJKOCTU M ra3a (TUIpaBliMKa), MEXaTpOHUKA, OCHOBbI TEXHUYECKOTO TBOPYECTBA,
SKOHOMUKA MPEAITPUATHH.

3HaHUA W yYMEHMS, NPUOOpPETEHHbIE MPU OCBOCHUU JNAHHOW JUCHUIUIUHBI,
peaTu3yloTCsl CTYACHTOM NP U3ydeHuu aucuuiuivi «Vctopus u ¢punocodusi HayKn»,
«llemaroruka BbICHIEH IIKOJBD», «ABTOMATHU3UPOBAHHBIE CHUCTEMBI YIpPaBJICHUS
AKCIEPUMEHTOM, «HecranuonapHueie TUAPOJUHAMHUYECKUE 3 PexTh,
«MaremaTuueckoe MOJCIUPOBAHUE TEXHUYECKUX CHUCTEM», TIPU MPOXOKIACHUU
roCyJJapCTBEHHOW WUTOTOBOW aTTeCTalUH (BBIIOJHEHUU U 3alIUTE KBATU(UKAIMOHHOU
paboThl).

3CTPYKTYPA U COAEP KAHUE JUCHUIIVIMHbI

3.1 Pacnpeneﬂeﬂne y‘l@ﬁHbIX 4aCco0B 110 TeMaM JUCIHUIVIMHBI 1 BHIAM 3aHSATHH

KonngectBo yacoB (ouyHast/ 3aouHas popma)
HanmenoBanue tem B ToM uucne:
(conmepkaTeNnbHBIX MOYJIEH ) Bcero  Co— [Ipakr. Jlabop. CP
3aHATUSL | pabOThHI
1 2 3 4 5 6

Tema 1. Bexgenue. Metonosornyeckue 5/6 200 0/0 i 3/6
OCHOBBI HAYYHOT'O 3HAHUSI.
Tema 2. BbiOop HampaBiieHUsT HAyYHOTO
uccnenoBanus. IlocraHoBKa — Hay4HO-
TEXHMYECKOW 3amaun  (mpoOiembl) H 57 2/1 0/0 - 3/6
STaIbI Hay4YHO-HMCCIIEI0BATEIbCKOM
paloThI.




1 2 3 4 5 6
Tema 3. Ilouck, HakomieHne u 06paboTKa

. 7/7 2/0 2/0 - 3/7
Hay4YHOH MH(OpMAaIIH.
Tema 4. Meroasl u (iC06eHHOCTI/I 6/7 20 10 i 37
TEOPETHUECKUX HCCIIeIOBAHHIA.
Tema 5. OOmme  cBeneHus 00 777 20 10 i 4/7
HKCIIEPUMEHTAIbHBIX HCCIICIOBAHMSIX.
Tema 6. OCHOBBI TEOPUH MOJEITHPOBAHUS 13/12 6/1 3 i 4/9
1 TI0JJ00MSL.
Tema 7. MareMaTuueckoe IUIAHUPOBAHUE 13/13 6/1 3 i 4/10
HKCTIIEPHMEHTA.
Tema 8. Craructuueckas o06paboTka 18/13 2/1 5/ i 5/10

Pe3yIbTaTOB IKCIIEPUMEHTA.
Tema 9. [Ilomatme U  CTpyKTypa
KBATM(HUKAIIMOHHBIX ~ HAYYHBIX  paboT 7/6 2/0 2/0 - 3/6
(Marucrepckoi paboThl).

Tema 10. Ponp Hayku B COBpPEMEHHOM

S 5/6 2/0 0/0 - 3/6
KonTaktHas paboTa (HOMOIHUTEIbHAS) 4/6
Hroro mo Bugam 3aHATHIA 90/90 34/4 17/6 - 35/74
KonTtpons 18/18
NUTOTO: 108/108

(I)opanOBaHne KOMHeTeHIII/Iﬁ B pe3yjabTaTte 0CBOCHUA TEM NUCHUIIJTUHBI

Komnerennun Tembl TMCHUIIMHBI, HALleJIEHHbIE HA BHIPA0OTKY
KOMIETCHIINAN
OIIK-1 Tewmer 1, 2
OIIK-5 Tema 4

OIIK-12 Temsr 3, 4, 5
OIIK-13 Tewmsl 5, 6, 7, 8

I1K-4 Temsl 9, 10
YK-1 Tema 10
3.2 Jlekuuu

Tema 1. BBenenue. MeToa0/10rn4yecKkre 0CHOBbI HAYYHOI0 3HAHMSI.

CoznepxxaHue TeMbl 1:

Onpenenenue Hayku. Hayka u apyrue (QopMbl OCBOEHHUSI JEHUCTBUTEIBHOCTH.
OcHoBHbIE Tambl pa3BUTHUs Hayku. [loHsSTHE O HAyYHOM 3HaHUU. MeTOAbl HayYHOTO
MO3HAHMUSL.

Jlurepatypa k Teme 1: [1, 2, 3, 4]

Tema 2. BpiOop Hanpab/ieHHsI Hay4YHOro uccijenopanusi. IlocrtaHoBka
HAYYHO-TeXHHYeCKO 3aaa4u (mpodJjeMbl) U 3TaNbl HAYYHO-HCCJIEL0BATEIbCKOU
padoThI.

CoaepxkaHue TEMBI 2:

Metoasl BbIOOpa HampaBiieHUs U 1€MW HaydyHOro uccienoBanus. [loctanoBka




HAay4YHO-TEXHUUYECKON 3amauu  (mpoOjembl). DTambl HAYYHO-HCCIIEI0BATEIbCKOM
paboThl. AKTYaJIbHOCTh M Hay4yHas HOBU3Ha HccienoBaHusi. GopmupoBaHue padoueit
HAay4YHOW TUMOTE3bl U MOCIEAOBATEILHOCTh BBIMOJHEHUS] HAYYHO-HCCIIEIOBATEIHCKON
paboTHI.

Jlurepatypa k Teme 2: [1, 2, 3, 4]

Tema 3. Ilouck, HakomJIeHHe U 00PA0OTKA HAYYHOUH HHOpPMALIMH.

CoznepxxaHue Tembl 3:

JlokymMeHTanbHble MCTOYHUKKA HHPOpMaAlUHU. AHamu3 AOKyMeHTOB. llouck u
HaKOIJICHHE Hay4yHOU uHpoOpManuu. ODIEKTpOHHbIE (OPMBI  HH(POPMAIIMOHHBIX
pecypcoB. O6paboTka HaydHOU UH(pOpMAIUH, €€ (PUKcaIus U XpaHEHUE.

Jlurepatypa k Teme 3: [1, 2]

Tema 4. MeToabl 1 0COOCHHOCTH TEOPETHYECKHX UCCJICIOBAHMIA.

Conepxanue TeMsbl 4:

CtpykTypa ¥ MOJEIU TEOPETUUYECKUX HccienoBaHui. VcxollHbIe MPEeANOChIIKI
MojenupoBaHus. [IpUHIUIBI TEOPETUUECKOTO MATEMATHYECKOIO0 MOJIEIUPOBAHUS.
Bri6op akTopoB um mapameTpoB mMaTeMaTHuecKux mojeneil. OOias XapakTepucThuka
MaTteMaTudecKkux Mojeneil. Bepudukaius TeopeTnueckoi MaTeMaTH4eCKOU MOJIEH.

Jlutrepatypa k Teme 4: [1, 3, 4]

Tema 5. O0miue cBegeHUs 00 IKCIIEPUMEHTAJIBHBIX UCCJIEI0BAHUAX.

ConepxaHue TEMBI S:

Knaccudukanusa skcnepuMeHTalbHBIX HccieaoBaHui. OOmas XapakTepuCTUKa
o0bekTa uccieaoBanus. Mojenb «4epHbIil Suk». GakTopsl U NpeAbIBIsIEMble K HUM
TpeboBanus. [lapamerpsl U npeabsiBiasieMble K HUM TpeboBaHusi. OCHOBHBIE CBOMCTBa
00BEKTa UCCIEAOBAHMSL.

Jlurepatypa k Teme 5: [1, 2, 3]

Tema 6. OcHOBBI TeOPpHH MO/IeJTMPOBAHUS U MOA00US.

Conepxxanue TeMBI 6:

HeobxoauMocTh U 11€51€CO00pa3HOCTh MPUMEHEHHUS MaTepUalIbHBIX MOJENEH
TeXHUYECKUX 00bekToB. [loHATHME O MarepuanbHOW MoOAeNM U Hatype. Teopus
nogoOusi. ['eoMeTpruueckoe, KHHEMAaTUYECKOE W JuHaMuueckoe mnomodusi. Kpurepuu
noaoOus. Teopembl mnomobusi. HWHcnekuuoHHbld aHanu3 U@ depeHInaTbHBIX
ypaBHeHuil. [loHsTue 00 aBTOMOIENIBHOCTH. T-T€OpeEMa. AHAIN3 pa3MEPHOCTEH.

Jlutepartypa k teme 6: [1, 2]

Tema 7. MaTteMaTu4eckoe IJIAHUPOBAHHE IKCIIEPUMEHTA.

ConepxaHue TeMBbI 7:

[TonsiTust 00 ombITe, IJIaHE U MIJIAHUPOBAHUM dKCIiepuMeHTa. Llenb nnanupoBanus
skcnepumenTa. Paznoxxenne (yHKIUMM OTKIMKa B creneHHOM psa. KoaupoBanue
(dakTopoB. Ilonmublii U apoOHBIA (QaKkTOpHBIE SKCHEPUMEHTHI. BbiOOp Momenu mnpu
MPOBEJICHUHU MOJHOT0 (haKTOPHOIrO IKCIepuMeHTa. [lnaHupoBaHue SKCIEPUMEHTOB MPU
MOCTPOCHUM KBAJAPAaTUYHOU Mojenu. OpTOroHaJIbHOE IIEHTPAIbHOE U POTOTA0EIBHOE
KOMIIO3UIIMOHHOE TIUIaHupoBaHue. [lmaHupoBaHMe SKCIEPUMEHTOB TMIPU TOUCKE
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ONTUMAJIBHBIX YCIOBUH.
Jlurepatypa k Teme 7: [1, 2]

Tema 8. CratucTnueckasi 00padoTKa pe3yjabTATOB IKCIIEPUMEHTA.

Conepxanue TeMsbl 8:

DJIEMEHTBl TEOPUU BEPOSITHOCTH. UYUMCIIOBBIE XapaKTEPUCTUKH CIIy4alHOMN
BEJIMUMHBI. THUMOBBIE 3aKOHBI pacupenencHus. [IpaBuno Tpex cHUrM. DIJIEMEHTHI
MAaTEMAaTH4YECKOW CTAaTUCTUKHU. JlOBEpUTENBbHBIE HWHTEPBAIBI W JIOBEPUTEIbHAS
BeposATHOCTh. OmpeneneHne HEoOXOAMMOIro  KoJiMuecTBa ONBITOB.  [IpoBepka
CTATUCTUUYECKUX TUTOTE3 (OTCEB rpyObIX MOTPEIIHOCTEH HAOIIOAECHUMN, CpaBHEHUE JIBYX
pAIOB HAOMIOJICHHM, MPOBEPKAa OJHOPOJHOCTH JuUcCIiepcuid). XapakTEpUCTUKA BHUJIOB
CBSI3e  Mexay  psgamMud  HaOmojgeHuid.  MeToj  HaMMEHBIIUX  KBaJIpaToB.
KoppenaumnonHblid, perpecCHOHHBIN U JUCTIEPCUOHHBINA aHAIU3HI.

JIutepartypa k teme 8: [1, 2]

Tema 9. IlonsitTue M CTPYKTypa KBAJTU(PUKANUOHHBLIX HAYYHBIX pPadoT
(MarucTepckoi padoThl).

Coznepxxanue Tembl 9:

[lonsiTvie 1 MpU3HAKK KBATU(PUKAITMOHHBIX padoT. Llenb u 3aaun uccienoBaHusl.
OOBekT U mapaMeTpbl uccieAoBaHusa. MeTonbl uccienoBaHusi. HayuHnas HOBH3HA U
MPAaKTUYECKOE 3HAYeHUE TMOJYYEHHBIX pe3yJdbTaToB. TeXHUKO-IKOHOMHUYECKAs
(D PEeKTUBHOCTH HAYYHO-UCCIIEIOBATENBCKON paboThl. OCHOBHOE COIEpKaHUE HAYYHO-
UCCIe0BaTENbCKOM paboThl. BEIBOABL.

Jlurepatypa k Teme 9: [1, 2, 3, 4]

Tema 10. Posib HayKH B COBPeMEHHOM 001ecTBe.

Conepxanue Temsl 10:

Conmanbubsle pyHkIMM Hayku. Hayka u HpaBcTBeHHOCTB. [IpoTHBOpEUns B HayKe
U B IpakTuke. HaydHo-TeXxHHMUeCcKass HHTEIUIEKTyallbHasl 1€ATEIbHOCTD.

Jlutepatypa k Teme 10: [1, 2]

3.3 IIlpakTHyecKHe 3aHATHS

Ne O0mbeMm, Jac.
Tema 3aHsTHSA Jlureparypa
11/T1 (ouH/ 3a04H)
1 2 3 4
ITouck u oTpadorka HayyHol MHpopManuu. CyIHOCTh U BUAbI
1 Hay4YHO-TEXHUYECKOH HHpopmanuu. Meronsl moucka U cbopa 20 L. 2]
Hay4YHOH MH(popMay. AHAJIW3 M UHTEpHpeTanus UHOOpMAIIH. -
Opranuzanus paboThl ¢ HAYYHOU JIUTEPATYPOi.
Hayuynble MeTOabI TEOPETHYECKOI0 HCCIeN0BaHUA. Buusl
UCCIIEJOBaHUI. Oranel ~ TEOPETHUYECKOIO  MCCIEAOBAHMSL.
2 | OMINUpUYECKHM M  TEOPETUYECKHIl YpPOBHM  HCCIIEOBaHUS. 1/0 [1, 3, 4]
MeToapl  3MIMPHUYECKOTO UCCIIEIOBaHUS: HaOro1eHue,
HKCIEPUMEHT, CPABHEHHE, U3MEPEHHUE.
3 O0o00menHble NPU3HAKH KJIACCH(PUKANMH IKCIIEPHMEHTOB. 1/0 L. 2]
Bunbl s3xcniepuMeHTOB. JIaboparopHbIe, CTEHI0BBIE, IPOMBIIILICHHbIE - =




1 2 3 4
sKcnepuMeHThl. OTiauuns 7a00paTOPHOTO HKCIEPHUMEHTA OT
NpOMBIIITIEHHOTO. [laccuBHBIE M aKTUBHBIE OKCIIEPUMEHTHI.
OCOoOeHHOCTH ~ aKTHBHOTO  3KCIIEPUMEHTa C  MPOrpPaMMHBIM
yIipaBJIeHUEM U 0OpPaTHON CBSA3BIO.

Oomas XapaKTepuCcTHKA 00bEeKTa HccJaea0BaHusl.
MopeaupoBanue u mnoaodme. TpeboBaHUS K MapaMeTpaM H
4 | pakropam. Kpurepun mnomobus. m-TeopeMa U €€ CIEICTBUS. 372 [1, 2]
OmnpeneneHne KpUTEpUEB MOAO0OMS C MCIOJIB30BAaHUEM TEOPUU
pa3sMEpHOCTEN.

IlnanupoBanue 3kcnepuMenta. Kiaccupukanus IUIaHOB.
OOnacte ompeneneHUsi, WHTEPBAIbI BapbUPOBAaHHSA M YPOBHU

5 | pakropoB. KonupoBanue ¢akropoB. Marpuua IUIaHUPOBAHUS 372 [1, 2]
NOJHO(AKTOPHOTO  3KcrmepuMeHTa.  JIpoOHbIi  (pakTOpHBIHA
IKCIIEPUMEHT.

CraTucTuyeckass 00padoTKa 3KCHEPHMMEHTAJBHBIX JAHHBIX.
3aKkOHBl  pacHpelesieHus CIy4dailHbIX BEIUYMH. YuCIIOBBIE
XapaKTEPUCTUKHU CIIy4allHbIX BEIWYMH. VIHTEpBaJbHBIE OLIEHKU
6 | u3MepsseMBIX BEJIMYMH U uUX norpemHocteil.  [IpoBepka 572 1, 2]
OJTHOPOJHOCTH BbIOOpOK U aucniepcuid. CpaBHEHHE BBIOOPOYHBIX
cpenHux.  JlMCTIEpCHOHHBIM  aHaMM3.  DKCHOEPUMEHTAIbHO-
CTaTUCTUYECKOE UCCIIEI0BAHUE CBSI3EH.

CTpyKkTypa BBINYCKHOH KBaJIu(pUKANMOHHOW padoTbl. Bujiel
KBaJTM(HUKAIMOHHBIX HaydHBIX pabor. OOmme TpeboBaHUS K
7 | cTpyKType M cojaepkaHuio palOoTbl. BBenenue. AKTyaabHOCTb. 2/0 1,2, 3, 4]
OOmBexT u mpeaMer uccnenoBanus. Lenb U 3a1aun Mccae 0BaHUA.
BriBo b1 IO paboTe.

Uroro: 17/6

3.4 J1abopaTopHbie padoThI
[IpoBeneHue 1abopaTopHbIX padOT B yUeOHOM IIaHE HE 3aIJIAHUPOBAHO.

3.5 CamocrosiTejibHas padoTra CTyAeHTa

No . O0mbewMm, 1ac.
Buzpl camocTosTeIbHON paboOThI CTyIEHTa
/1 (oun/ 3a04H)
1 W3yyenue JIeKIMOHHOT0 MaTepuaia 22/41
2 ITonroToBKa K MpakTUYeCKUM paboTam 13/24
3 BplnoJIHEHNE MHIMBUTyaIbHOTO 3aJaHHUSI 0/9
Hroro: 35/74

3.6 Kypcosoii npoexT (padora), HHAUBUAYAJIbHOE 3a/laHHE

TemaTruka UHIUBUIYAIBHOTO 3aIaHUS ISl CTYJIEHTOB 3a04HOM (DOpMBI 00yUEeHHS
OMpeNeNsaeTcss B COOTBETCTBUU C METOAWYECKUMHU YKa3aHMSIMU K MPAKTUYECKUM
3aHATUAM M0 TUCHUIUTMHE «MeTOoI0I0THs U METOAbl HAYYHBIX UCCIEAOBAHUNY / COCT.:
Kononenko A.Il. [u gp.] Homeux: JomHTY, 2017. - 60 c. m Meroaundyeckumu
YKa3aHUSIMU I CAMOCTOSITEIbHON pa0OThl CTYACHTOB MO AUCIHUIUIMHE «MeTomonorus
U METOJIbl Hay4uHbIX uccaeaoBanuin» / A.b. buprokoB — Jloneuk: JJonHTY, 2019. — 12 c.

O0beM ydeOHOW HArpy3Ku TpH BBINOJHEHUU WHIUWBHUAYAIBHOTO 3agaHus — 9
4acoB.



PexomeHyemMblii  00beM TMOSCHUTENBHOM 3alUCKH 1O HWHIUBHUAYaJTbHOMY

3amanuio — He Ooiiee 12 ctpanun popmara A4 (210%297 mm).

4 POHA OHEHOYHBIX CPEACTB

4.1 Kputepuu ¥ 1KaJIbl UIsi HHTETPHPOBAHHOM OLECHKH YPOBHS
cpopMHUPOBAHHOCTH KOMIIETEH UM

Cocmasnaowas komnemenyuu — NOAHOMA 3HAHUU
HYJIEBOM YpOBEHb: HEBEpPHBIE, HE apryMEHTHUPOBAHHBIE, C MHOMXECTBOM TIPYyOBIX
OIMOOK OTBETHl Ha BOMPOCH / OTBETHl Ha JBa BOMpPOCAa M3 TPEX IOJHOCTHIO
OTCYTCTBYIOT. Y POBEHb 3HAaHUM HIKE€ MUHUMAJIbHBIX TPEOOBaHUMH;

MHHUMAJIBHBIN YPOBEHbB: JIaHbI HE MOJIHBIC, HE TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BOIPOCHL. YPOBEHb 3HAHUI HUKE MUHUMAJIbHBIX TpeOoBaHuil. J[OMmylieHo MHOTO
rpyObIX OINOOK;

MMOPOTOBBIM YPOBEHB: JaHbl HEIOCTATOYHO MOJIHBIE, TOYHBIE U APTyMEHTHUPOBAHHbBIC
OTBETHI HA BOMpPOCHI. [110X0 3HAET TEpMUHBI, ONPEACIECHUA U TOHSATUSA; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIEHUSI, MPUHIIUIIBI. J[OMyIIIeHO MHOTO HETpYyOBIX OIITHNOOK;
CpenHuil ypoBeHb: J[aHbl JTOCTATOYHO IMOJHBIE, TOYHBIE W APryMEHTHUPOBAHHBIC
OTBETHI HA BOMPOCHI. B 1€JI0OM 3HAET TEPMUHBI, ONPEACICHUAS U TTOHATUSA; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOILIEHHUS, MPUHIUIBL. J[OMylIeHO HECKOIbKO HErpyobIiX
omuooK;

MPOABUHYTHIM YPOBEHb: JNAHBI IMOJHBIC, TOUHBIE U apPryMEHTHUPOBAHHBIE OTBETHI Ha
BONPOCKHI. 3HAET TEPMHUHBI, ONPEJCICHUS U MOHATHS; OCHOBHBIC 3aKOHOMEPHOCTH,
COOTHOUIEHUS, MPUHIIUIEL. J[OMyIIeHO HECKOIBKO HETPYObIX OIIHUOOK;

BBICOKMI YPOBEHb: JaHbl IMOJHbIC, TOYHBIE W apPryMEHTHUPOBAHHBIE OTBETHl Ha
BOMNPOCKHI. 3HAET TEPMHUHBI, ONPEJCICHUS W MOHATHS; OCHOBHBIC 3aKOHOMEPHOCTH,
COOTHOIIIEHUS, IPUHUIHUIBI. J[OMYyIIEHO HECKOJIIBKO HETOYHOCTEM.

Cocmasnaowas KoMnemeHyuu — yMeHus
HYJICBOM YPOBEHb: MMOJHOE OTCYTCTBHE MOHUMAaHUS CYTH METOJUKHU PEIICHUS 3a]auu,
JIOMYIIIEHO MHOKECTBO rpyOeHinmnx omuodoK / 3aaHus HE BBIMOIHEHBI BOOOIIIE;
MUHHUMAaJlbHBIA YpPOBEHb: Cl1a00€ MOHUMAHHWE CYTH METOJIMKH PEIICHUs 3a/JauH,
JTomyleHbl TpyObie omuOku. Pemienuss He obocHoBaHbl. He yMeeT ucmosib30BaTh
HOPMAaTUBHO-TEXHUYECKYIO IUTEpaTypy. He opuenTupyercs B ciennaibHOW HAy4YHOU
JauTEpaType, HOPMAaTUBHO-TIPABOBBIX AKTaX;
MOPOTOBBIN YPOBEHb: JAOCTATOUYHOE MOHMMAHUE CYTH METOAMKU PEUICHUs 3ajadu,
JomyiieHbl omuOku. PemieHuss He Bcerja OOOCHOBaHBI. YMEET MCIOJIb30BAThH
HOPMaTUBHO-TEXHUYECKYIO JuTeparypy. Cinabo OpueHTUpyeTCs B CHEIUAIbHOU
Hay4YHOU JIUTEepaType, HOPMATUBHO-ITPABOBBIX aKTaX;
CpPeIHUI YpOBEHB: B 1I€JIOM MOHUMAET CYTh METOJMKHU PEIICHUs 3aJa4yH, JOMYIIECHbI
omuOku. Pemienuss He Bcergja OOOCHOBaHBI. YMEET UCIIOIb30BaTh HOPMATHUBHO-
TEXHUYECKYIO U CIENUANIbHYI0 HAYYHYIO JIUTEPATYPY, HOPMATUBHO-IIPABOBHIE AKThI;
MPOJBUHYTHIM ypOBEHBL: B II€JIOM IOHUMAET CYTh METOJMKH PEIICHUS 3aJayH,
JnonyiieHsl HeToYHOCTU. CrocobeH 00OCHOBaTh pelIeHUs. YMEET HCIOJIb30BaTh
HOPMATUBHO-TEXHUYECKYI0 U CIEIHUAIbHYI0 HAy4YHYIO JHUTEpaTypy, HOPMATHUBHO-
MIPaBOBbIE AKTHI;
BBICOKMM YpOBEHb: IOHMMAaeT CYTh METOJIMKH pemieHus 3aaaud. CrocobeH
00OCHOBaTh pelieHusd. YMEET HCHOJb30BaTh HOPMATUBHO-TEXHUUYECKYI0 U



CHEUANbHYIO HAYYHYIO JIUTEPATypy, NEPeIoBOM 3apyOexkHBbIil ONbIT, HOPMAaTUBHO-
IIPABOBBIE AKTBHI.

COCI’I’ZCZ@JZ}UOWG}Z KomnemeHyuu — eradenue HasblKamu

- HyJIEBOM ypOBEHb: HE TIPOJIEMOHCTPUPOBAII HABBIKU BBHIMOIHEHUS MPOGHECCUOHATBHBIX

3amad. VcnpIThIBaeT CYIIECTBEHHBbIE TPYAHOCTH IMPU BBIMOJHEHUH OTAEIbHBIX
3aJIaHUH;

MUHHUMAJbHBII  YpOBEHb: HE MPOJAEMOHCTPUPOBAT  HABBIKM  BBIMOJHEHUS
npodecCUOHANbHBIX  3a7a4y. VcnbIThiBaeT  CyIIECTBEHHbIE  TPYAHOCTH  MpHU
BBITIOJTHEHUHU OT/ACJbHBIX 3aJaHUK;

MOPOTOBBI  YPOBEHb: BIIAJIEET OMNBITOM TOTOBHOCTH K MPOQPECcCHOHATHLHOU
NEATENTbHOCTH U MpPOdEeCCHOHATBHOMY CaMOCOBEPIIICHCTBOBAHUIO HA MOPOrOBOM
ypoBHe. Tpy0BbIe AEHCTBUS BBIMOIHIET MEIJIEHHO U HEKAYECTBEHHO;

CpPeIHUI YPOBEHb: BIAJIEET CPEIAHHM OIBITOM TOTOBHOCTH K MpodecCHOHAIBHOMN
NEATENTbHOCTY W NpOodEeCCHOHATIbHOMY  CaMOCOBEPIICHCTBOBAHUIO. pyaoBbIE
JICUCTBUS BBITIOJIHSIET HA CPEAHEM YPOBHE MO OBICTPOTE U KAYECTRY;

MPOJBUHYTHIM YPOBEHb: BIAJEET OMBITOM M JOCTATOYHO BBIPAXKEHHOUN JIMYHOCTHOU
TOTOBHOCTH K MNPO(ECCHOHANIBHON  JIEITENIBHOCTH U MPOQPECCHOHATBHOMY
CaMOCOBEPIIEHCTBOBaHUIO. BBICTPO M KaueCTBEHHO BBITIOIHSET TPYAOBBIC IEUCTBUS;
BBICOKHI YPOBEHB: BIJIQJIEET OMBITOM U BBIPAXKEHHOCTHIO JTUYHOCTHOM TOTOBHOCTH K
npodeccuoHanbHON NEATENIBHOCTH 51 npo¢eCCUOHATIEHOMY
CaMOCOBEPIIEHCTBOBAHUIO. BBICTPO M KaU€CTBEHHO BBITIOIHSAET TPYAOBBIE IEUCTBUSI.

Obobwennas oyenka cqpopmuposaHnocmu KomMnemeHyuu

HYJIEBOM YPOBEHb: KOMIIETEHIIUU HE CPOPMUPOBAHBIL;

MUHHMAaJbHBIN YPOBEHbB: 3HAUUTEIILHOE KOJIMUYECTBO KOMIIETEHIINI HE C(POPMUPOBAHO;
MOPOTOBBI YpOBEHBb: BCE KOMIETEHIUH C(HOPMHUPOBAHBI, HO OOJBIIMHCTBO Ha
MIOPOTOBOM YPOBHE;

CpeIHUI YPOBEHb: BCE KOMIIETEHIIMHN C)OPMUPOBAHBI HA CPETHEM YPOBHE;

MPOJIBUHYTHIM YPOBEHB: BCE KOMIIETEHIINU CPOPMHUPOBAHBI HA CPETHEM UIIM BHICOKOM
YPOBHE;

BBICOKHI YPOBEHb: BCE KOMIETEHIINH C(hOPMUPOBAHBI HA BELICOKOM YPOBHE.

4.2 Bonnpochl K 3K3aMeHy

. Kakue 0OCHOBHBIE MOXOABI K HAYYHBIM HCCIIEIOBAHUIM BaM U3BECTHBI?
. HazoBute Hanbonee BakHbIE (YHKIIUU HAYKU.
. KakoBa ponp Hayku B COBpeMEHHOM O0111eCTBE?
. Urto siBNIsieTCA LEHTPOM pa3BUTHS oO1ecTBa?
. B uem 3axntouaercs crnenupruka COBPEMEHHBIX TEXHOJIOTUM ?
. UTo Takoe MeTon0I0THs?
. UTo Takoe HayKa, 1 KAKMMHM NPU3HAKaMU OHA XapaKTepu3yeTcs?
. [lepeuniciure GyHKIMHM HAYKH.
. Urto Takoe 3Hanue? Bubl 3HaHUN.
10. IIepeuncanThe OCHOBHBIE CTPYKTYPHBIE JJIEMEHTHI IIO3HAHUS.
11. Yto Takoe Hay4yHO-UCCIEeA0BaTENbCKasl padboTa?
12. KakoBa 1esb Hay4HOTO HCCIIETOBAHMS ?
13. TIlepeuncnaure BUAbl HAYYHBIX UCCIEIOBAHUN.
14. Yem o0OOCHOBBIBAETCS AKTYaJIbHOCTh TEMbl HAyYHO-HCCIIEIO0BATEIbCKON

O 01NN B W=
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paboThI?

15. Yro Takoe Hay4Hast HOBU3HA U €€ 3JIEMEHTHI?

16. OnummTe 3Tanbl HAyYHO-UCCIEA0BATENIBCKOM pabOoTHI.

17.J1514 KaKo¥ LeJId UCIIOJIb3YETCS MOJICIIUPOBAHUE B HAYYHOM MCCIEAOBAHUU ?

18. Uto Takoe Moienb, KAKKMH CBOMCTBAMU OHA JOJDKHA 00J1a1aTh?

19. OcHOBHBIE BUIBI MOJICIMPOBAHUS U UX HA3HAYCHHE.

20. ITouemy Teopusi mO100MS UCIIOJIb3YETCSI KAaK OCHOBA MOJICTUPOBAHUS ?

21. Kakue npernMyIecTBa uCCiae10BaTeNIo JaeT TEOpUs Moa00us ?

22. Yto Takoe KpuTepuil (MHBapHUaHT) MO100us?

23. Uem kputepuii mogoOusi OTIMYAETCSI OT KOHCTAHThI MO00us ?

24. B 4eM COCTOUT MPAKTUYECKHUI CMBICI KaX0W U3 TeOpeM moao0ust?

25. Yto Takoe «MOAENb YEPHBIN AMKUK» U JJI YETO OHA UCIIOJIB3YETCS B HAYYHOM
HCCIIEIOBAHNN ?

26. Uto Takoe (aKTOphl U OTKIUKU, KaKre TPeOOBAHUS K HUM MPEAbSIBISIOTCS ?

27. Jns dero KoaupyroTcs (akTophl MpU BHIOJIHEHUH MATEMaTHUYE€CKOTO
IJITAHUPOBAHUS DKCIIEPUMEHTA?

28. Uto Takoe noJHO()AKTOPHOE MIIAHUPOBAHUE HKCTIEPUMEHTA?

29. Kakumu cBoiicTBaMu 00JIalaeT MaTpHlla MOTHO(PAKTOPHOIO IUIAHUPOBAHUS
sKcrepumenTa 27

30. Yro Takoe ApoOHO(AKTOPHOE IIJITAaHUPOBAHUE M JUI KaKOM IIeId OHO
HCTIOJIb3YETCA?

31. Kakas MaremMarnyeckas MOJEIb MOXET OBITh IOJy4Y€HAa B pe3yJbTaTe
JIBYXYPOBHEBOTO MOJIHO(PAKTOPHOTO WIH APOOHODAKTOPHOTO TUIAHUPOBAHUS ?

32. 1151 4ero Ucnoiab3yeTcs poToTabeNbHOE MIaHUPOBaHUE ?

33. Kakas maTeMatuyeckas MOJeNb OyAeT MOJIy4YyeHa B PE3YJIbTATE BBHINOJTHEHUS
AKCIEPUMEHTA M0 POTOTAOETLHOMY TUIAHY ?

34. YTo Tako€ ONTUMAIIBHOE TIJIAHUPOBAHUE?

35. B 4eMm cocTouT CyTh METOZa TOKOOPANHATHON ONITUMHU3ALNM ?

36. B yeM COCTOUT CyTh IPAAUEHTHBIX METOAOB ONTUMHU3ALUN?

37. B 4eM COCTOUT CyTh CUMIUIEKC-METOOB MOIIArOBOM ONTUMH3ALINH ?

38. Kakue npenmyiiiecTBa UCCIEIOBATENIO TA€T TEOPHUS MOJ00MS ?

39. Kakue OUEeHKH NnapaMeTpOB pacOpeAcsiCHUs] CIy4allHOM BEJIWYHUHBI BbI
3HaeTe?

40. Ilepeuucnure TpeOOBaHMS, MPEAbIBIIEMbIE K TOYEUHBIM OlleHKaM? B uem
COCTOUT CYTbh 3TUX TpeOOBaHUI?

41. Yem XxapakTepHU3yrOTCS UHTEPBAILHBIE OLCHKU?

42. Kakue OCHOBHBIE MapaMeTpbl HOPMAIBHOTO 3aKOHA PACIPENCIICHUS BbI
3HAETE U KaK ONMPENEIAIOTCA UX TOUCUHBIE OLICHKH ?

43. B 4eM COCTOUT CyTh MPaBUJIA TPEX CUTM?

44. Kak ocymecTBISIETCA NPOBEPKA CTATUCTUYECKON TUITOTE3HI?

45. B 4eM COCTOUT CyTh PErPECCUOHHOrO aHaIU3a?

46. Jlma Kakol 1ENM HCHOJIB3YEeTCS METOJ HAUMEHBIIMX KBaJpaToB
MAaTEMaTH4YECKOW CTaTUCTHUKE?

47. B 4eM COCTOUT CyTh METO/Ia HAUMEHBIIINX KBaAPATOB?

48. Kakue CTaTUCTHYECKHE KPUTEPUU HCHOJB3YIOTCA IPH PETPECCUOHHOM
aHanusze?

49. Jlns yero ucnons3yercs F-kputepuit @ummepa?

50. Haznauenue kputepus CTbIOJICHTA.
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4.3 Ilpumep 3K3aMeHATUOHHOT 0 OMJIeTa

IIporpamma: Marucrparypa
(OakasaBpuaT, ClICLIUAIMTET, MATUCTPATYpPa)
Hanpasnenne noaroToBku: 15.04.02 TexHnonornyeckue MalHbI 1 000pyIOBaHHE
(xo1, Ha3BaHHE)
Marucrepckas nporpamma: M'mapaBnuyeckue MaluHbL, THAPOIPUBOALI U THIPOITHEBMOABTOMATHKA
(Ha3BaHKe)
Cemectp: ocenHuit cemectp 2022-2023 yyebHoro rona
VYueOHast TUCLUILINHA: MeTo10710THsI 1 METObI HAYYHBIX HUCCIEN0BAHUI
BUJIET Ne9

1. OnuiuTe 3Tanbl HAyYHO-UCCIEA0BATENBCKON PaOOTHI.

2. lna gero xoaupyrorcsi (akTOpbl MPU BBIMOJHEHUH MaTEeMAaTHYECKOTO TUIAHWPOBAHUS
JKCIIEpUMEHTA?

3. B uem cocTout CyTh perpecCUOHHOTO aHalu3a?

YTBep)KILGHO Ha 3aCCIaHHuHU Ka(be;[pm 3HepFOMexaHI/I‘-IeCKI/I€ CUCTCMBI
(HauMeHOBaHHUE Ka(eapbl MOJTHOCTHIO)

IIporokon Ne ot 20 1.

3aB. kadenpoii Kononenko A.IL
(moxmuce) (®.1.0.)

OK3aMeHaTop Kononenko A.IL
(moxmuce) (®.1.0.)

KPUTEPUU

OLICHUBAHMS IK3aMEHAIIMOHHOM padoThI
1o AucuUILIMHE «MEeTOoA0I0T Ul U METO/Ibl HAYYHBIX UCCIIEIOBAHUI
Ut o0yuatornuxcs o Hanpasiieanro 15.04.02. «TexHOIOrMYECKHUEe MAIIMHBI 1 000PYIOBaHHE)
(Marucrepckas mporpamma — [ uapaBiIndecKrie MalIiHbI, TUAPOIPUBO/IBI U THIPOITHEBMOABTOMATHKA )

OK3aMEeH MPOBOJWTCS MHCBMEHHO MO Omieram. B KaxjaoM OWiere CONEpKUTCS TPH TEOPETHUECKUX
Bonpoca (3amanme Ne 1, 2, 3) Ilpm HEOOXOMUMOCTU OTBEYANONIUN JOMKEH COIMPOBOAUTH HAMMHMCAHHOC
MOSICHSFOIIEH cXeMOol (PUCYHKOM )

Bompockl 0XBaThIBaIOT TEOPETUYECKYIO YacTh Kypca, a TakKe TPEOYIOT EMOHCTPAIMH MPaKTHYECKHX
HAaBBIKOB, MOJIYYCHHBIX CTYACHTOM B XOJI€ MPAKTUUYCCKUX 3aHATUH.

[IpaBuibHEI OTBET Ha BOIpPOC olleHuBaeTcs B 17 6amioB. Eciin OTBET HE MONHBIN, TO OH OIICHUBAETCS B
10 6ammoB. [Ipu OTCYTCTBUU MpaBHIIBHOTO OTBETa HA TOCTABJICHHBIM BOMPOC OOYYAFOIIUICS IMOy4aeT HOJb
OamnoB. [lomyueHHbIe OAMITBI 32 OTBETHI HA BOMPOCHI OMJIETa CYMMUPYIOTCS B C YIETOM Pe3yIbTaTOB TEKYIIETrO
KOHTPOJISL pabOTHI CTY/ICHTa BRIBOIUTCS HTOTOBas orieHka 1o 100-0ampHOM miKae.

[Tomy4ennas onenka no 100-0anapHOMN MIKalie Onpeaenser OLeHKy Mo TOCyAapcTBeHHOH mkane u mkaie ESTS.

YTBepkKICHO Ha 3aceNaHnu Kadeaphbl SHEPrOMEXaHUIECKUX CUCTeM, TpoTokor Ne ot . .20 T,

3aBenyromuit Kapenpoi Kononenko A. IT.

4.4 Kpurepuu onieHUBaHUSA

OueHuBaHUE YPOBHSI OCBOEHHUS CTYJAEHTOM y4eOHOro Marepualia JUCIHUIIIUHBI
«MeTto1070THS ¥ METOJbl HAYYHBIX MCCIEIOBAHUI» MPOU3BOJIUTCS B XOJA€ TEKYIIETO
KOHTPOJISI U TPOMEXKYTOUHOM aTTecTaluu (CEMECTPOBOTO KOHTPOJIS).

Texkymmii KOHTPOJbL 3HAaHUW  CTyJeHTa O4YHOM  QopMmbl  00yuyeHUS
OCYIIECTBIISIETCSL IO pe3yJibTaTaM MPaKTUUECKUX 3aHATHH, CTyJIEeHTa 3a04HOU (POpMbI
o0y4yeHuss — N0 pe3yJibTaTaM BBINOJHEHUS KOHTPOJIBHON paboThl. BrinonHeHue
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3aJaHU ~ HA  TIPAKTHYECKUX 3aHATHUAX, BBINOJIHEHHE KOHTPOJIBHOM  paboThI,
MPEAYCMOTPEHHBIX paboueld MporpaMmoi AUCHUILIIMHBI, SIBISETCS HEOOXOIUMbBIM
YCJIOBUEM JIONTyCKA CTYJIEHTA K YK3aMEHY.

Pacnpenenenne 0amioB TEKYIIETO KOHTPOJS pabOTHI CTyJ€HTa Ha MPOTSKEHUU
ceMecTpa IpuBeeHO B Tabmmie 1.

Tabnuua 1 — Pacnipenenenne 0amioB TEKyHIero KOHTPOJIS

®opma KOHTPOJIS Bo3MokHOE KOIMYECTBO IIpumeuanue
6a1oB
Jlnsi cTyieHTOB 04HOM (hopMBbl 00yUEeHHUs

OTuéT 0 BBHINIOJTHEHUHU 7 3amaHue BBIMOIHEHO MPABUIIBLHO, PHBEICH
3aJaHus Ha aHaJIM3 NOJYYEHHOTO pe3ynbTarTa
MMPAKTUYECKOM 4 3ajaHue BHIMOJIHEHO B IIEJIOM MPaBUIILHO,
3aHSATHUH. BO3HUKJIM TPYIHOCTH B OOBSICHEHUH

MOJIyYCHHBIX PE3YIbTaTOB
Hroro no 49 N3 pacu€ra 7 TeM st npoBEAEHUS
MPaKTUYECKUM MPaKTUYECKUX 3aHATUH. OneHuBaeTcs
3aHATHUSIM Ka)K/1asi Tema.

NTOI'O 49 MakcumanbHO BO3MOKHOE
Jlist cTyieHTOB 3a04HOM hopMbl 00yUeHHS

Brimosnnenue 49 [Tpu BBIMONHEHUH 3a]JaHUSI IPUHSTHI
KOHTPOJILHON PabOThI NPAaBUJIbHBIC PEIICHUS, N3JI0KEHHE
(MHIUBUAYaIBHOTO MaTepualia apryMeHTUPOBAaHHOE,
3a/1aHus) nocleaoBarenbHoe, pabora opopmieHa 6e3

3aMEYaHui

30 3a/laHuE BBINOJIHEHO B 1IEJIOM NPAaBUIBHO, HO
peleHus He Bceraa 000CHOBaHbI, UMEIOTCS
3aMe4aHus 1o 0(hOPMIICHHUIO.
NTOI'O 49 MakcuManbHO BO3MOKHOE

IIpoMexyTouHasi arrecTalUMs MO peE3yJIbTaTaM OCBOCHMS JNUCIUIUIMHBI B
ceMecTpe MpoBOAUTCA B (OpME CEMECTPOBOTro k3aMmeHa. Dopma MpoBEACHUS dK3aMeHa
— IMUCbMEHHAas. JK3aMEeHAIIMOHHBIM OMJIET BKIIIOUAeT B ce0s 3 TEOPETHYECKUX BOMpOCa.
Ouenka wucnbiTanuss 1o 100-OamnbHON MmIKane ¢GopMupyeTcss Kak cyMMa OalljioB
HaOpaHHBIX 32 OTBETHI Ha BOMPOCHI OumieTa. Pacmpenenenue 0amioB MpU OLEHUBAHUU
OTBETOB Ha BOMPOCHI 3K3aMEHAIIMOHHOTO Owuiiera mnpuBeneHo B Tabmune 2. [lpu
OIICHMBAaHUM OTBETOB CTYJEHTAa Ha DK3aMEHE IMPEenojaBaTesib PYKOBOJCTBYETCS
KpUTEPUAMH, TPUBEICHHBIMU B Tabuiie 3.

Tabnuia 2 — Pacnpenenenue 0aiaoB MO CEMECTPOBOMY SK3aMEHY

MaxkcuMansHO
®opmMa KOHTPOJI
BO3MO’KHOE KOJIMYECTBO OAIIIOB
Bormpoc | 17
OTBeT Ha BOIIPOCHI
BOIpoC 2 17
DK3aMEHAIMOHHOTO Ouiera
BoIpoc 3 17
HUTOI'O 51
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Tabmuna 3 — Kputepuu orieHMBaHUS OTBETOB Ha BOIPOCHI DK3aMEHAIIMOHHOTO OMieTa

Kpurepuii onieHuBaHus

KoanuectBo
OaJL10B

[Ipu oTBeTe Ha BOIPOC CTYACHT OOHAPYXHUJ YMEHHE CBOOOJHO, JIOTUYHO, YETKO U
SCHO TPEIOCTABIATh IPAMOTHBIC, NPABUJIBHBIC OTBETHI HA IMOCTABJICHHBIH BOMIPOC C
UCIOJIb30BAaHUEM TEPMHUHOJIOTUM M CHUMBOJHUKH B HEOOXOAMMOHM JIOTHYECKOM
NOCIEIOBATEAbHOCTH, a TAKKE CBEICHUM W3 JpYrux JIUCLMIUIMH M 3HAaHUM,
npuoOpeTeHHBIX  paHee; TBEpHAble TMPAKTUYECKHE HAaBBIKK C  TBOPYECKUM
NPUMEHEHHEM  MOJYYEHHBIX  TEOPETUYECKHUX  3HAHMW;  HUCIOJb30BaHUE U
NPEOCTaBJICHUE MOJHOTO 000CHOBaHUS Hanbosee 3(PPEeKTUBHBIX U PALUOHATBHBIX
METOJIOB [TOKMCKA PEIICHUS; YMEHHE UCII0JIb30BaTh MPHUOOPETEHHBIC 3HAHUS U HABBIKH
B HECTaHJAPTHBIX CUTYyalUsiX, TPeOYIOIIMX BBIXOJA Ha WHOM, Oojiee BBICOKHIA
YPOBEHb 3HAaHUi1; IPUBEICHBI AaHATUTUYESCKUE 3aBUCUMOCTH U PacyeThl

17

IIpu oTBEeTE Ha BONIPOC CTYAEHT NPOSBWI BBICOKMM YPOBEHb 3HAHUU IIPU OTBETE HA
BOIIPOC, IIOKa3ajl yMEHHME IMPUMEHATH TEOPETHUYECKUE 3HAHMS JUId pELICHUs
IIOCTaBJICHHOM 3a/1ayd, YETKO BJIAJ€ET U NPUMEHSECT aHAIUTUYECKUE 3aBUCUMOCTH
IUISL YCIIOBHH 3a7a4uM, yMeeT (OpMYIUPOBATh BHIBOJBI, OJTHAKO MPHU PELICHUU 3a/1a4d
JOIMYCTHJI HEKOTOPbIE HETOUYHOCTH, HEJOCTATOYHO O0OOCHOBAJ JOMYILEHUS, KOTOPhIE
HCIIOJIb30BAIIUCH IIPU PELICHUH 3a1a4U

13

[Ipu oTBeTe Ha BOMPOC CTYACHT OOHAPYXMUI YMEHHE CBOOOJHO MPEIOCTaBIATH
NPaBUJIbHBIE OTBETHI HAa MMOCTABJICHHBIE BOMPOCHI C UCIIOIH30BAHUEM TEPMUHOJIOTHH,
a TaKKe 3HaHWH, MPHOOPETEHHBIX paHee; HaJMYMe HECYIIECTBEHHBIX HEIOCTAaTKOB
WIA HapyUIeHUs TOCIeIOBAaTEIbHOCTH W3JI0KEHUS; HCIOJIb30BAHUE HE CaMbIX
palMOHATBHBIX METOJIOB TOMCKA PpEIICHUS; HE3HAYUTEIbHbIE HEJOCTaTKH WM
olKMOKH B pacyerax

10

[Ipu oTBeTe Ha BONPOC CTYACHT OOHApYyXuJ 0a30Bble 3HAHHUSA IO BOIPOCY, 3HAHHE
OCHOBHBIX AHAJIUTUYECKUX 3aBUCHUMOCTEH, OIMCHIBAIOIIMX 3aJaHHBIM IIpoLece,
OJIHAKO JIOMYCTHJI CYLIECTBEHHBIC OINMOKH TNPH BBIIIOJHEHUH DPACUYETOB, HE CMOT
CHCTEMaTU3MPOBATh UCXOIHBIE TaHHBIE M C(HOPMYIHPOBATH BHIBObI

HpI/I OTBCTC Ha BOIIPOC CTYACHT 06Hapy>1<1/m BJIaACHUC OCHOBHBIMH ITOJIOKCHHUAMMU
mMarcepuajia, HO (bparMeHTapHo K1 HCIIOCICAOBATCIBHO AACT OTBCTHI HA IIOCTAaBJIICHHBIC
BOIIPOCHI; cia0ble MPAKTUYCCKUC HABBIKU, MOUCK PCIICHHSA THUIIOBBIX CTAHAAPTHBIX
3aa4 HCpalluOHaJIbHbIMHA criocodamu ¢ MNPUHIUTTHAIbHBIMU OIIIMOKaMH

[Tpu oTBeTe Ha BONPOC CTYACHT OOHAPYKUIJI HE3HAYUTENbHBIN 001N 00beM 3HAHUH,
OTCYICTBHE HABBIKOB B pELICHUM 3a4a4 [0 pPa3IMYHBIM TeMaM AUCLUIUIMHBI
JOMYCTHJI TPUHIMIKAIBHbIE OUIMOKM TNpU pelIeHHH 3a7ad, KOTOpble He MJaioT
BO3MO>KHOCTH BBIIIOJIHATH 33JAHNE, WIIU €CJIM PELICHUE 3a1a4U OTCYTCTBYET

HToroBasi oueHka ornpeaensiercs NyTeM CyMMUPOBAHUS KOJIMYECTBA 0AIOB MO
pe3yabTaTaM TeKYIIEro KOHTPOJISl U KOJMYeCcTBa OAJIOB MO pe3yabTaTaM CEMECTPOBOTO

sk3aMeHa. MaKkCuMAaJdbHO BO3MOKHOE KoJ1nuecTBo 0as1oB — 100.

[lonyyennas onenka no 100-O0amabHOM IIKalne ONpeAeNseT OLEHKY 110

roCy/1apCTBEHHOM mmKasie u mkaine ESTS:

Cymma 6amioB Ouenka Ouenka
no 100-6ayipHOM 1mKane no mkane ECTS 10 TOCYIapCTBEHHOM IIKAJIe
90-100 A OTau4HO
80-89 B Xopoto
75-79 C
70-74 b Y 10BIETBOPUTEIILHO
60-69 E
35-59 FX HeynoBieTBOpUTENLHO
0-34 F

* — ¢ 00s13aTEIBLHBIM MOBTOPHBIM M3YYCHUCM NUCIUILINHBI.
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4.5 HpnMep TERYHIEro onpoca Ha NPaAKTHYCCKUX 3aHATUAX

[IpakTnueckoe 3ansThe Ha TeMy: QOOmas XapakTepuCTHKAa 00beKTa
ucciaenopanusa. MogenupoBanue u mnogodome. TpeOoBanuss K mapaMmeTpam U
(daxTopam. Kpurepunu nomobus. m-teopeMa u ee cieactBusa. OnpeaeneHue KpuTepuen
oA00uUsI C UCIIOJIb30BAHUEM TEOPUH PA3MEPHOCTEMN.

Bormpocsl ipu Tekymem omnpoce:

1. Yto noHUMAIOT MOJ 0OHEKTOM HCCIEIOBAHUS ?

2. Kakue pakTopbl OTHOCSATCS K KOHTPOJIUPYEMBIM U YIIPABIISIEMbIM ?

3. Kakwue Moaenu OTHOCATCS K MBICJIEHHBIM ?

4. Kak omnpenensiercs MUHMMalIbHOE YHUCJIO OMNBITOB MPU  MPOBEICHUU
JKCIIEpUMEHTA?

5. Urto Takoe kpuTepui nmogoous?

S PEKOMEHIAYEMAS JIMTEPATYPA

I Ocnosnasa numepamypa

I. TlonomapeB A.b. Merononorusi Hay4YHbBIX MCCICIOBAHUN [DIJIEKTPOHHBIN
pecypc] : yueObHoe nmocooue ana By3oB / A. b. [lonomapes, O. A. [lukynesa ; ®I'BOY
BIIO "Ilepm. Hau. uccnen. nmonutexH. yH-T"'. - llepmb : MU3np-Bo IlepMm. Hau. uccien.
noiuTexH. yu-t1a, 2014. - 1 ¢aiin. - CucteM. TpeboBanus: Acrobat Reader. - ISBN 978-
5-398-01216-3. - Pexum nocryma: http://ed.donntu.org/books/cd5139.pdf - 3arm. ¢
JKpaHa.

2. MeTonbl U cpeacTBa HAyYHBIX UCCIEAOBAHUN [DIEKTpOHHBIA pecypc]: yueO.
noco6ue / FO. H. Konmoropos [u np.]. - EkatepunOypr : U3g-Bo Ypan. ya-ta, 2017. - 1
daitn. - Cuctem. TpeboBanus: Acrobat Reader. - ISBN 978-5-7996-2256-5. - Pexum
nocryna: http://ed.donntu.org/books/20/cd9582.pdf - 3arn. ¢ sxpana.

II /lononnumensnasa aumepamypa

3. Metononorus HAy4HOrO HCCIEAOBaHUSA [DJIEKTPOHHBIM pecypc]: ydeOHoe
nocobue / H.B. Jlumuny, K.U. Jlumuny. — Kpacuonap, KyoI'AY, 2013. - 1 ¢aitn. -
Cucrem. TpeOOBAHMUS: Acrobat Reader. - Pexum JocTyna:
http://ed.donntu.org/books/20/cd9583.pdf - 3arm. ¢ skpaHna.

4. Peko-Jlunapnaro, II.C. Metoabpl Hay4dHBIX HMCCIEIOBAHUN [DJIEKTPOHHBIN
pecypc] : yuebHoe mocobue mna By3oB / II. C. PeBko-Jlunapmatro ; II.C. PeBko-
Jlunapmaro ; demep. TOC. aBTOHOMH. 00pa3oBaT. y4YpeKICHHWE BBICHI. Tpodec.
oOpazoBanus "lOxH. penep. yu-1", Texnoun. un-t B r. Taranpore. - 392 K6. - Taranpor
: U3n-8o TTU IODY, 2012. - 1 daiin. - Cuctem. TpedboBanusi: Acrobat Reader. - Pexxum
noctymna: http://ed.donntu.org/books/cd3680.pdf - 3arm. ¢ a3xpana.

6 YAEBHO-METOAUYECKOE OBECIIEYHEHHUE JUCHUIIJINHbI

Y4eOHO-MeTOAMYECKHE U31aHKs, paspadoTaHHbie B JloHHTY:
. Meroanueckne yKazaHUsd K TMPAKTAYECKUM 3aHATUSAM 10 JUCHUAIUIMHE
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http://ed.donntu.org/books/cd5139.pdf
http://ed.donntu.org/books/20/cd9582.pdf
http://ed.donntu.org/books/20/cd9583.pdf
http://ed.donntu.org/books/cd3680.pdf

«MeTofonoTusT ¥ METOABl HAyYHBIX HCCICIOBAHUN» (IUISI CTYyJCHTOB HWH)KCHEPHBIX
crenmansHocTeil) / TOYBIIO «/JIOHHTY», Kad. snepromexan. cucrem ; coct. A. Il
Kononenko, O. B. ®enopos, B. A. Menbaukos. - Jloneuk: JJOHHTY, 2017. - 60 c. —
Cuctem. TpeOoBanusa: Acrobat Reader. http://ed.donntu.ru/books/20/m4836.pdf . —
3aril. ¢ TATYJI. dKpaHa.

2. Metoaudeckne yKa3aHUsS [UJII CaMOCTOSITENBHOW pabOThl CTYACHTOB TIO
TUCTIUTUTHHE «MEeTO0IOTHSI U METOIbI HAYYHBIX UCCIIEIOBaHUIY (IS CTYACHTOB BCEX
¢bopm u Hanpasiennil noaroroku) / F'OYBIIO «/IOHHTY», Kadeapa Ttexnuueckoii
termnopusuki ; cocT.: A. b. buptokos. - Jloneux : JIOHHTY, 2019. - 1 ¢aiin. — Cuctem.
TpeboBanus: Acrobat Reader. http://ed.donntu.ru/books/20/m5607.pdf — 3arn. ¢ tury.
JKpaHa.

DJIEKTPOHHO-UH(OPMALIMOHHBIE PECYPCHI
ObC JJOHHTY - http://donntu.ru/library
OBC IPR SMART - http://www.iprbookshop.ru.

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JTUCHUIIJIMHbI

1. YueOHas aynutopus sl IPOBECHUS 3aHATUHN JIEKIIMOHHOTO THUIIA, TPYMNIOBBIX
U UHJIUBUAYAIbHBIX KOHCYJbTallMM, TEKYIIETO KOHTPOJS U MNPOMEKYTOUYHOU
arrectauuu  (MylnbTUMeAUNHHOE oOopynoBanue: komnbeoTep Pentium — I,
omepanonHas cuctema Linux Ubuntu 18.04 (2018), LibreOffice 6.3.0 (2019),
mouutop TFT HANNS-GHW 173A 19", 4 TteneBusopa 22" Samsung;
CrelUaIu3upoOBaHHass MeOeslb: JO0CKa KIacCHasi CTEKJISIHHAs, CTOJbl ayJUTOpPHbIC
JIBYXMECTHBIE, CTOJI MUChMEHHBIN, CTYJbs; Y4eOHO-HATJISIHbIC MOCOOMS: TJIAaKaThl C
WJUTIOCTPATUBHBIM MaTEPHUATIOM ).

2.  VYyebHas  ayauTopusi I TOPOBEACHUS  MNPAKTUYECKUX  3aHITUH
(mynbTHUMeauiiHOE o0opynoBaHue: koMmbioTep Pentium — II, onmepannonHas cucrema
Linux Ubuntu 18.04 (2018), LibreOffice 6.3.0 (2019), monutop HANNS-G HW 173A
17", 3 TeneBmzopa 22" RUBIN 55M 10.1; cnenmanu3upoBaHHass MeOelb: JIOCKa
KJIaCCHAsl CTEKJISIHHASI, CTOJIbl ayIUTOPHBIE JIBYXMECTHbIC, CTOJI TUCbMEHHBIN, CTYJbS;
y4eOHO-HArJIsIIHbIE MOCOOUs: MOJHOMACIITA0HBIE pa3pe3Hble MOJACIH OO0BEMHBIX
MaIlliH, 3JIEMEHTOB THUJIPOIMHEBMOIPUBOJIa U THUIAPOINHEBMOABTOMATHKU, IUIAKATHI C
WJUTIOCTPATUBHBIM MaTEPHUAJIOM ).

3. TlomMetieHust j1si CaMOCTOATENbHON pabOThl C BO3MOXHOCTBIO TOAKIIOYEHUS K
cetu "HHrepHer" u oOecreyeHWEM JOCTyna B JJIEKTPOHHYIO HH(DOPMAIMOHHO-
0o0pa3oBaTeNbHyI0 Cpeay OpraHu3allid: YUTaJIbHBIC 3alibl, y4eOHble Kopmyca 2, 3
(KoMmmbroTepHasi TeXHUKa C BO3MOXXHOCTHIO MOAKIIOUeHUs K cetu «MHTepHeT» u
o0OecrieueHUEeM JOCTyIa B DBIIEKTPOHHYIO HH(OPMAIMOHHO-00pAa30BaTEIbHYIO CpExy
(BNOC JOHHTY) u snextponHo-6ubnuoreunyo cucremy (ObC IPRbooks), a Takxke
BO3MOKHOCTBIO MHAMBUAYAIBHOIO HEOTPAaHUUEHHOIO JocTyma obydarmmxcs B ObC u
OUOC nocpeactsom Wi-Fi ¢ nmepcoHanbHbIx MOOMIBHBIX ycTpoiicTB. OC- Microsoft
Windows 7, OpenOffice 2.0.3 — oGmectBennas autien3suss MPL 2.0, Grub loader for
ALT Linux - muuen3us GNU LGPL v3, Mozilla Firefox - aunensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - nuuensus GNU GPL).
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