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[Ipoduns: O6opynoBanue HedTerazonepepadbOTKu
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JIaGoparopHas paboTa 4 0,11
KoHTpons camocTosiTenbHON paboThI 12 0,33
CamocrosTenbHas pabora 84 2,33
®opma arrecranuu: JuddepennrpoBannpiii 3auet 4 0,11
(14 cem),
Kontponbnas pabora (14 cem)

Bcero 108 3

Kazans, 2021




Pabouas mporpamma coctaBieHa ¢ y4éroMm TpeOoBaHuii dexepaqbHOrO TOCYIApCTBEHHOTO
oOpazoBarenbHOoro cranmapra (mpuka3 Ne 1170 ot 20.10.2015) mo nanpaBnenuto moarotosku 15.03.02
TexHonornyeckre MamuHel U 06opynoBanue s npopuinst «O0opynoBanue HedTerazonepepaboOTKM» Ha
OCHOBaHMH y4eOHBIX TJIaHOB Habopa oOyuarommxcs 2021 roza.

Pa3pabotunk nporpaMmsl:

JloeHt B.B. Anekcees

COI'1IACOBAHO

Pabouas mporpamMma paccMoTpeHa M oJo0peHa Ha 3acefaHuu Kadeapsl «MalluH U anmapaToB
XUMHUYECKHUX TTPOU3BOACTBY, TPOTOKOJ OT 27.05.2021 1. No 6.

3aenytrommii kapeapoit  Cozcnacoeano C.U. Ilonukapos

YTBEPXJAEHO
Havansnuk nenrpa YMI] Ymeepiwcoaro JILA. Kuraepa

1. Iesin ocBOCHUsI AUCHHUIIIMHBI

[ensimu ocBoenust nucuuiuinbbl «lIpoBenenne u 00paboTKa HIKCIEPUMEHTa» SBIISIOTCS:
a) (opMUpPOBaHME 3HAHUH O MOCTPOSHUH IMIMPUUECKUX 3aBUCUMOCTEH, OCYIIECTBIIAEMBIX IIPH
00paboOTKe IKCTIEPUMEHTAIBHBIX TaHHBIX Ha JTJAOOPAaTOPHOM HITM SKCIIEPUMEHTAIBLHON YCTaHOBKE;
0) o0y4yeHre TEXHOJIOTMH NOTYYEHHUs IKCIIEPUMEHTANIbHBIX IaHHBIX;
B) o0yueHue MeToAaM MOCTPOCHUS SMIIMPUUECKUX 3aBUCUMOCTEN: METO/1 BHIOPAHHBIX TOYEK, METO/
CpPEJHUX U METOJ HAMMEHBIINX KBaIpaToB;
r) o0y4yeHHe TEXHUYECKUM IpUeMaM KOPPENISLIMOHHOTO U PErPECCUOHHOIO aHaIN3a B HAYYHO-
UCCIJIEI0BATEIbCKOMN NEATEIbHOCTH.

2. MecTo AMCHHMILVINHBI B CTPYKTYpe 00pa30BaTeIbHON NMPOrpaMMbl

Juctuniuna «IIpoBeaenne n 00paboTka 3KCiepuMeHTa» OTHOCUTCS K BapuaTuBHOM yactu OOII
u dopmupyet y oOydaromuxcs no npopuiro «O6opynoBanue HedTerazonepepadoTKimy HaAOOp 3HAHHIA,
YMEHUM, HABBIKOB U KOMIIETCHIIUH.

Jns  ycmemHoro ocBoeHuss aucuuiuinHbel «lIpoBeneHne U 00pabOTKa SKCIEPUMEHTa»
oOyuaroluiicss Mo HampasieHHo noaArotoBku 15.03.02 «TexHonornueckre MaliMHbl U 000PYJOBaHHE
JIOJDKEH OCBOMTH MaTEpHa MPEAIIECTBYOMMNX AUCIUTIINH:

1. Briciiast MaTeMaTuka

2. Ilpoueccsl U anmnapaTbl XMMUYECKOH TEXHOJIOTUU
3. ®usnka

4. Xumus

Hucnumnmna «[IpoBenenne u 00paboOTKa SKCIEPUMEHTa» SBISETCS MPEIUIECTBYIOLIEH |
HE00X0AuMa JUIsl YCTICITHOTO OCBOEHUS MOCIEAYIOUINX JAUCIUIIIIH:

1. 3amuTa BBITYCKHON KBATM(UKAIIMOHHON PabOThI, BKIIFOYAs MTOATOTOBKY K MIPOIIETYpe
3alUTHI ¥ TPOLIEYPY 3aIIUTHI
2. llpepuruioMHast TpaKTHKA

3. Komnerennuu odyuarwmierocsi, popMupyemMbie B pe3yabTaTe 0CBOCHHS THCIIATITHHBI

IIK-2 ymeHnneM Moe/MPOBATH TeXHMYeCKHE 00beKThI M TeXHOJIOTHYecKHe MPOLecChl ¢ HCIO0JIb30BAHMEM
CTAHJAPTHBIX NAKETOB U CPeICTB AaBTOMATU3UPOBAHHOI0 NPOEKTUPOBAHUS, TOTOBHOCTHIO NPOBOIUTH
IKCMEPUMEHTHI MO 32aHHBIM MEeTOIMKAM ¢ 00PadOTKOH U AHAIU30M Pe3yabTaTOB

MK-3 cnoco0HOCTHI0 MPUHUMATD YYacTHe B padoTax Mo COCTABJIEHUI0O HAYYHBIX 0TYETOB M0 BHINMOJHEHHOMY
3aJJaHUIO U BHEAPSATH pe3yJIbTaThl HCCJIeI0BAHUI M Pa3padoToOK B 00/1aCTH TEXHOJOTHYECKUX MAIIUHAX U
00opyn0BaHusI

IIK-4 cioco0HOCTBIO Y4aCTBOBATH B pa00Te Hal HHHOBALIMOHHBLIMH NPOEKTAMH, HCNOJIb3Ysl 0230Bble METOIbI



HCCJIeI0BATENbCKOM 1eATeTbHOCTH

B pe3yabTare 0CBOCHUS TUCHHUILIHHBI 00y4YAIOIIHIACH 10JIKEH

3HaTh:

- 0TOOp ¥ aHAIU3 UCXOTHOW MH(OPMALINH, TPOBEICHHIE dKCIIEPUMEHTA, 00pab0OTKa IKCIIEPUMEHTA.

- IOHATHUA: MCTOAbI HAYUHBIX HCCHCHOB&HHﬁ;

- TCOPUIO SKCIICPHUMECHTA,

YMmeTh:

- 06p2163.TbIBaTB PE3YIbTATHI 110 OOBIYHEIM U KOMITBIOTCPHBIM TCXHOJIOTHUAM,

- OTOMpAaTh U AHATU3UPOBATh JTUTEPATYPHBIC HCTOUHUKHY;

- IPUMCHATDL CPCACTBA IINITAHUPOBAHHA IIPU BbIIIOJIHCHHUH HCCHCHOB&HHﬁ.

Baagern:

- MCTOJaMH KOPPECIALIUOHHOIO U perpCCCMOHHOI0 aHajin3a.

- METOAaMHU 0TOOpA M aHAJIHM3a HAyYHO-TEXHUYECKON HH(pOpMaInu;

- MCTOJaMHU ITOCTPOCHUS SMIIUNPHUICCKUX SaBHCHMOCTCﬁ;

4. CTPYKTYpa M cojiep:KaHue TUCHUIIHHbI
OO6m1as TpyA0EMKOCTh AUCIUIUIMHBI COCTABJISIET 3 3aueTHbIe eAMHUIBI, 108 yacos.

Bunbl yueOHoit paboThl (B yacax) O11eHOYHBIE CPEeCTBA
e Paznen nucuuninuHbl Ceme- Ipaktuyeckue | Jlabopa- A va OBCACHIT
/I CTp Jlexuus KCP CPC TEKYIIeH U TPOMEXKY-
3aHATHUA TOPHBIC o
TOYHOHU aTTeCTAallun
1 2 3 4 5 6 7 8 9
1 Hayka u HayuHBIE 12 1 3 Kontponsuas pabora
HCCIICTOBAHUS
DJIeMEeHTHI TeOpUHU
2 BEPOSITHOCTEH n 12 1 4
MaTeMAaTHIECKOM
CTaTHCTHKHU
Hroro no cemectpy 12 2 7
MeTtoabl Tect
1. | aKcTIepUMEHTATBHBIX 14 1 2 15
HUCCIIEI0BAHUN
2 Oo6pabotka 14 1 4 8 45 JlabopatopHas paboTa
JKCIIEPUMEHTA
Odopmitenne Kontponsnas pabora
3. | pe3ynbraToB 14 2 17
HUCCIIEIOBAHUN
JAuddepeHnnpoBaHHbIi
Hroro no cemectpy 14 2 4 12 77 3a4eT, KoHTpoabHas
padora
5. ConeprxaHue JeKIIUOHHBIX 3aHATHIA 110 TeMaM
dopmupye
Ne MBIE
Paznen qucnuruimHbL Yacsl Tema neKunoHHOTO 3aHATHS
/1 KOMIIETEHI]
nn
1 2 3 4 5
1. | Hayka u Hay4HBIE HCCIIEIOBAHUS 1 Hayka u HayuyHBIE€ HCCIIeIOBAHMS I1K-2
2. | DIeMeHTHI TEOpUHU BEPOSTHOCTEH 1 1 OCHOBHBIE XapaKTEPUCTUKH CITyJailHBIX I1K-2
MaTeMaTHIECKOH CTATUCTHKH BenmauH. OTpeieNicHre mapaMeTpoB
(hYHKIIUU pacIipeieIeHUs




dopmupye
Ne MBIE
Paznen nucuumimHel Yacel Tema JIeKIIMOHHOTO 3aHSATHUS
n/n KOMIICTCHI]
5041
1 2 3 4 5
3. | MeTtoabl SKCIepUMEHTATBHBIX 1 MeTomomonorns SKCTIEPUMEHTa U METOIBI [1K-4
HUCCIIEIOBAaHUN SKCIIEPUMEHTAIBHBIX UCCIICJOBAHUM
4. | ObpaboTKa SKCIIEpUMEHTA 1 OcHoBHBIE BUBI 0TOOpakeHus pe3ynpratoB | [1K-3
sKcnepuMenTa. KoppensunoHHsli U
PETPECCUOHHBIN aHAJIH3.
BCEI'O 4

6. Conep:kaHue NPAKTHYECKUX/CEMHUHAPCKUX 3aHATHI
[TpoBeneHmne NpakTUYECKUX/CEMUHAPCKUX 3aHATHI HE IPETyCMOTPEHO YIEOHBIM ILJIAHOM

7. ConeprxaHue J1a00paTOPHBIX 3aHSITHI

dopmupye
Ne MBI
Paspen nucuuninnHb Yacsl Tewma 3ansaTU
n/n KOMIIETEHI]
un
1 2 3 4 6
1. | O6paboTka sKCHIEpUMEHTA 1 O0paboTka IKcTIepUMeHTaNbHbIX JaHHbix | [1K-3
METOJIOM BBIOPaHHBIX TOUEK.
2. 1 O0paboTka KcIIepUMeHTaNbHbIX qaHHbix | [1K-3
METOJIOM CPEJTHHX
3. 2 O0paboTka sKCcTIepUMeHTalNbHbIX qaHHbix | [1K-3
METOJIOM HaUMEHBIINX KBaIPaTOB
BCEI'O 4
8. CamocTrosiTesibHast paboTa
dopmupye
Ne Tembl, BHIHOCHMBIEC Ha Yach ®opma CPC MbIE
n/n CaMOCTOSTENbHYIO PaboTy KOMIIETEHII
uu
1 2 3 4 5
1. | HayuHsle uccnenoBanus B 3 MOJTOTOBKA K KOHTPOJIBHOM paboTe IK-2
XUMUYECKOU TEXHOJIOTUU
2. | DneMeHTHI TEOpUH BEPOSTHOCTEH U 4 MOJTOTOBKA K KOHTPOJIBHOM paboTe IK-2
MaTeMaTUYECKOU CTATUCTUKH
3. | Metousl 3KCIIEpUMEHTAIBHBIX 15 MOJArOTOBKA K TECTUPOBAHUIO I1K-4
HCCJIEJOBAHUN
4. | O6paboTKa HKCIEpUMEHTA 45 ITOJITOTOBKA K JJabopaTopHOi paboTe IK-3
5. | OdopmireHrEe pe3ynbTaTOB 17 MTOJITOTOBKA K KOHTPOJIBHOI paboTte IK-3
HCCIEIOBAaHUI
BCEI'O 84
8.1. KoHTPOJIb caMOCTOATEIbHOI PadoThl
Ne TeMmsbl, BHIHOCUMBIE Ha Yachr ®opma KCP dopmupyembie
n/n CaMOCTOSATENbHYIO PadoTy KOMITCTEHIINU
1 2 3 4 5
1. | MeTtobl 3KCIEpUMEHTAIBHBIX 2 MIPOBEPKa TECTHPOBAHMS I1K-4
HCCIIeIOBaHUI
2. | O6paboTka FKCIIepruMeHTa 8 IIpueM J1abopaTopHOi paboTh IK-3
3. | OcdopmiieHne pe3ynbTaToB 2 IIPOBEpKa KOHTPOJIBHOM paboTHI IK-3
HCCIIeTOBAaHUM
BCEI'O 12

9. Ucnonb30BaHue peHTHHIOBOM CHCTEMbl OLICHKH 3HAHMI

[Tpu oueHke pe3yabTaTOB JIEATEIHHOCTH OOyUYaIOUIUXCsl B paMKax AUCHMILTUHBL «[IpoBeaenue u
00paboTKa SKCIEPUMEHTa» HCIONb3YyeTCsl PEeHTHHroBas cHucTeMa. MaKCHMalbHOE M MHHHUMAIbHOE
KOJIMYECTBO OAJJIOB IO pa3IMYHBIM BHAaM y4deOHOW paboThl ommcaHo B «[lomoxxeHun o OamibHO-




pPEUTHHTOBOW CHCTEME OLEHKM 3HAaHMW CTYACHTOB M OOECHeYeHHs KayecTBa y4eOHOro IpoLecca»

OI'bOY BO KHUTY.

PefiTunrosas orenka ¢opMHupyeTcs HA OCHOBAaHUHM TEKYIIETO U MPOMEKYTOYHOTO KOHTPOJIs. 3a
KOHTPOJIbHBIE TOUYKH CTYAEHT MOXET MOJYyYUTh MUHUMAJIBHOE U MaKCUMaJIbHOE KOJIMYECTBO OalIoB (CM.

TadIumIy).
O1eHOYHBIE CPeACTBA Koa-Bo Mun.oaios Makc.6a/1;10B
14-ii cemecTp
Tect 1 5 16
KontponsHas pabora 1 22 36
JlabopaTopHnas paboTa 3 33 48
HToro 60 100

10. OueHouyHble CcpeacTBa ISl TEKYUIEr0 KOHTPOJISI YCHEeBAEMOCTH, NPOMEKYTOYHOMI

arrecralnuu 1o uToramMm

OCBOCHHUSA NUCIHUILINHBI

OHGHO‘IHBIG cpeacTtBa ajidl IMPOBEACHHA TCKYHIECTO KOHTPOJA YCIIEBAEMOCTH, HpOMC)KYTOQHOﬁ
aTTeCTallMd M MTOrOBOM aTTECTaIuH pa3pa6aTI)IBaIOTC$I coriaacHo mojoxkeHuiro o PoHmax OLCHOYHBIX
CpC€acCTB, paCcCMAaTpuBarOTCA KaK COCTaBHasA 4acCTb pa60qel71 nporpaMmbl H O(l)OpMJ'ISIIOTCH OTACJIBbHBIM

AOKYMCHTOM.

11. I/IH(l)OpMaIII/IOHHO-MeTOIII/I‘leCKOC o0ecneuyeHue JAUCHHUIIIMHBI

11.1. OcHoBHas JiuTepaTypa
[Tpu u3yuenuun aucuurmiuHbl «IIpoBeaeHne u oOpaboTKa IKCIEPUMEHTa» B KaueCTBE OCHOBHBIX
HMCTOYHUKOB MH(POPMAIIMN PEKOMEHAYETCS HCII0JIb30BaTh CIEAYIOUIYIO JUTEPATYPY:

OcHOBHBIE HCTOYHHKH
HH$opmannu

KosnvecTBO 3K3eMILISIPOB

M.X. Caburos, B.A. bynkun,
MaremaTnueckoe MOAEITUPOBAHUE
B 3371a4ax o0paboTKU
IKCIIEPUMEHTAIBHBIX JTAHHBIX
[DnexkTpoHHBIH pecypc] yuebHOe

nocobwue: Kazans : 31-Bo AH PT,
2019

http://ft.kstu.ru/ft/Sabitov-
Matem_modelirovanie_v_zadachakh_obrabot_eksperem_dannykh.pdf
Hocryn ¢ IP anpecos KHUTY

H.®. TumepOaes, A.1. NBaHoB,
P.I'. Cadun, OcHOBBI HayYHBIX

uccnenoBanuii. Opranuzanus u
IUTAaHUPOBAHHE YKCTIEPUMEHTA

[YueOnuk] yueb. mocobue: Kazanp
., 2013

129 sx3. YHUIL] ®I'bOY BO «KHUTY »

B. M. Koxyxap, OCHOBBI Hay4HBIX
uccienosanwnii [[Ipouee] : Mocksa :
N3narenscko-Toprosas
kopropanus "/lamkos u K", 2013

http://znanium.com/go.php?id=415587
Pexxnm nocryna: no noanucke KHUTY

E.C. Bopo0beB, ®.1. Bopobnesa,
HNudopmarnka. MS EXCEL 2010

[VueOnuk] yueb. mocobue: Kazanp
., 2014

55 sx3. YHUIL] ®I'bOY BO «KHUTVY »

11.2. JonoaHuTebHAS JIUTEPATYypa
B kauecTBe [OMOTHUTENBHBIX WMCTOYHHKOB WH(MOPMALMM PEKOMEHAYETCS HCIONIb30BaTh

CIIETYIOIIYIO JINTEPATyPYy:
JIonoTHUTEIbHbIE HCTOYHHKH HH(pOpMaH KoJin4ecTBO IK3eMILISIPOB
B.B. Anekcees, B.O. Jlykun, N.W. [Tonukapos [u | http://ft.kstu.ru/ft/978-5-7882-XXX-
1p.], OCHOBBI HAYYHBIX UCCIICOBAHHI B Alekseev_osn-nauchnyh-issled.pdf

XUMHUYECKON TexHoJoruu (BbimosHeHune otdetHor | Jocryn ¢ IP anpecoB KHUTY
paboThl) [ DNEKTPOHHBIN pecypc] MeToanYeCcKHe




ykazanus: Kazans : MU3g-s0 KHUTY, 2008
E. . KocapeB, MeToib1 00paboTKH 1 5x3. YHUL[ ®I'BOY BO «KHUTY »
AKCIICPUMEHTAJIbHBIX JIaHHBIX [ Y4ueOHuK] yueo.
nocoOue st CTyJ. BY30B 10 HAIIPaBIl.
"[Ipukiagueie MmaTemaTuka u pusuka": M. :, 2003
, OT4eT 0 HayYHO-HCCIIE0BATEIHCKON paboTe 1 k3. YHULL ®T'BOY BO «KHUTY »
[[Ipouee] PTM 108.005.102-75:
. B. I'pebennukoBa, MeToapl MAaTeMaTHIECKOM http://www.iprbookshop.ru/66551.html
00pabOTKH AIKCIIEPUMEHTATIBHBIX JTAHHBIX Pexxum noctyna: o nognucke KHUTY
[DnmexkTpoHHEIH pecypc] Y4ueOHO-MeToarnuecKoe
nocobue: ExatepunOypr : Ypanbckuii
denepanbublii yausepcurer, 9bC ACB, 2015

11.3. DyIeKTpOHHBIE HCTOYHUKH HH(pOPMaLH
[Mpu wsydenun puctuiuiuHbl «[IpoBeneHne W 00pabOTKAa SKCIEPUMEHTa» IMPEAYCMOTPEHO
HCIOJIb30BAaHUE AJIEKTPOHHBIX UCTOYHUKOB MH(POPMAITIH:
. Onextponnslii karanor YHULL KHUTY: Pexxum poctyma: http://ruslan.kstu.ru/
. OBC «Jlanp»:Pexxum pocryma: https://e.lanbook.com
. O6pazoBarenbHas mnatdopma «tOpaiit»: Pexxum gocrtyna: https://urait.ru/
. OBC «Znanium.comy»: Pesxxum moctymna: http://znanium.com/
. OBC YuuBepcurerckas 6ubaunoreka onnaiiH: Pexxum noctyna: http://biblioclub.ru/
. OBC IPRbooks: Pexxum nocryma: http://www.iprbookshop.ru/
. OBC BOOK .ru : Pexxwum nocryna: https://www.book.ru/
. Hayunas snextponnas 6ubamnoreka https://elibrary.ru/

01N DN B~ WK =

YHUILL
Co2nacoeéano

11.4. Ilpodeccunonasibabie 0a3bl JaHHBIX U HHGOPMAIHOHHBIE CIIPABOYHbIC CHCTEMbI

ba3bl 1aHHBIX:
Scopus JlocTym cBOOOIHBIN: WWW.SCOpUS.cOm
Web of Science loctyn cBoboaHBIN: apps.webofknowledge.com

WHopmanoHHbIe CIPABOYHBIE CHCTEMBI:
CrnpaBouno-npaBoBas cucreMa «['APAHT» Jloctyn cBOOOHBIN: WWW.garant.ru
CrpaBouno-npaBoBas cucrema «Koncynprantllnroc» Jloctyn cBoOoaHBINH: www.consultant.ru

12. MaTepuajbHO-TeXHHYeCKOe o0ecneyeHne JUCIUIINHBI

JIuueH3upoBaHHOE MPOTrPaMMHOE 0OecIIeueHHe M CBOOOIHO PacipoCTpaHsIeMOe MPOrPaMMHOE
obecrieueHre, NCIob3yeMoe B yueOHOM Ipoliecce IPH 0CBOCHHH TUCIUILTAHBI «[IpoBenenue u
00paboTKa IKCIIEPUMEHTA:

Oducurie u nenoseie nporpammbl: ABBY'Y FineReader 9.0 npod;
Oducnrie u aenoseie mporpammbl: MS Office 2007 Russian,;

Oducusie u genossie mporpammer: MS Office 2007 Professional Russian;
Oducubie u aenossie mporpammbl: MS Office 2010-2016 Standard
Apxusatop 7 Zip

brnoknot Notepad

Annexc bpaysep

[1O nns komnexkTuBHOU padoThl Microsoft Teams
Hayunoe I10: Mathcad Education



JIeKIIMOHHEIE 3aHATHA:
IIpu npoBeieHNH JIEKIIMOHHBIX 3aHATUN UCIIOJB3YIOTCS: 2JIEKTPOHHBIC IIPE3CHTALINH,
JIEMOHCTPAIIMOHHBIE MaTEPHAIIbI, pa31aTOYHbIC MaTCPUAIIBI.

Jlaboparopubie pabOTHI:

Aynmurtopun kadenpsr MAXII (A-132a, A-125, A-233a), B KOTOPBIX ITPOBOJISATCS 3aHATHUS, OCHAILICHBI
HE00XO0IMMBIM 000PYAOBAHUEM, C BO3MOXKHOCTBIO MOAKIIOUYEeHUS K ceTu «HTepHeT» U obecredeHbl
JOCTYIIOM B 3JIEKTPOHHYIO HH(opMannoHHyto cpeny KHUTY.

13. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

KosmdecTBO 4acoB 3aHSATHI, POBOJMMBIX B WHTEPAKTHBHBIX (OpMax B y4eOHOM IpoIiiecce 1o
mucuuiuinHe «lIpoBenenue nu 00paboTKa SKCIIEPUMEHTA COCTABISET 2 .

B mponiecce ocBoenust aucuuiuimHbl «lIpoBeneHre u 00paboTKa IKCIEPUMEHTA» HUCHOIb3YIOTCS
clieAyIonre 00pa3oBaTeNIbHbIE TEXHOIOTHHU:
* CUCTEMa JIMCTAHIIMOHHOTO O0YyUCHUS;
* paboTa B MaJIbIX TPYIIAX;
* TUCKYCCHSI.



