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Pabouast nporpamma yuebHo muctuminabl b1.B.JIB.01.01 «OcHOBBI Hay4YHBIX

UCCJICIOBAHUM B XWMHUYECKOW TEXHOJIOTHMU» COCTaBJICHA C Y4YeTOM TpeOOBaHUU

deepaibHOTO  TOCYJAPCTBEHHOTO  00pa30BaTEIbHOrO  CTAHIApPTa  BBICIIETO
obpazoBanus (Ne923 ot 07 asrycra 2020r.)

(HOMep, mata yTBEpIKICHUS)

10 HAMPABIICHUIO 18.03.02  «DQHe pro- u pecypcocbdeperaroniue mporecchl B
XUMHYECKON TEXHOJOTHUH, HEPTEXUMUU U OMOTEXHOJIOTUU »
(udhp) (HaumeHoOBaHME)

npodmto OakaaBprata «MalIMHBL U aNNapaThl XUMUYECKUX MPOU3BOJICTB,
Ha OCHOBaHMM yueOHOTO m1aHa Habopa oOyuaromuxcst 2020 roga Habopa.

Pa3zpaboTunk nporpamMmet:
norenT kad. MAXII H.A. CabanaeB

(momkHOCTD) (HO/JHI/ICLYI/ L (M.0. damuns)

Pabouas nmporpamma paccMoTpeHa B 0100peHa Ha 3acenannu kadeapsl MAXIT
npotokost No_ 7 ot «10» mapra 2021 r.

3aBenyromuii kadenpoit N.A. CabanaeB
(mox (1.0. ®amuus)




1. etk ocBOEHMSI JUCHUIIJIMHBI
Hemssmu ocBoenmst auciuiuinabl  b1.B.JIB.01.01  «OcHOBBI Hay4YHBIX KMCCICAOBAHHMHI B

XUMMYECKOU TEXHOJOTUMN SIBIISTFOTCS

a) OBJAJCHHE 3HAHWAMU B OOJACTH IUTAHUPOBAHHWS, IMPOBEACHUS U OOpPAOOTKH
pe3yIbTaTOB HAYYHOI'O SKCIIEPUMEHTA,;

0) OCBOCHHE METO/IOB IUTAHMPOBAHMS M ONITUMHU3AIIMN KCIICPUMEHTA,;

B) 3HAKOMCTBO C COBPEMEHHBIMH KOMIIBIOTEPHBIMH CHCTEMaMH aBTOMAaTH3alUU
TUTaHUPOBAHUS, IPOBENICHUS 1 00PaOOTKHU pe3ysIbTaTOB HAYYHOTO SKCIIEPHMEHTA.

2. MecTo qucuunanHbl (MoayJisi) B CTPYKType 00pa3oBaTeIbHON NPOrpaMMbl

Jucouminuaa 51.B.J1IB.01.01 «OCHOBBI Hay4YHBIX HMCCIEOOBAHUN B XHUMHUYECKOU

TEXHOJOTUU» OTHOCHUTCS K Zpynne oucyuniuv no evloopy eapuamuenou dactu OIl u

dbopmupyet y 6akaiaBpoB 1o HarpasieHuro moaroropku 18.03.02 «DHepro- M pecypco-
cOeperaroriye mpoIecchl B XUMUIECKON TEXHOJIIOTHH, OMOTEXHOJIOTUH U HeQTeXUMUU»HAOO0D

3HaHWUW, YMEHUM, HABBIKOB M KOMIICTCHIIMH, HEOOXOAMMBIX JisS BBIMOJHEHUS HAy4HO-
UCCJIE0BATEIHCKON, OpraHU3aI[MOHHO-YIIPABICHYECKON U MMPOSKTHON BUJIOB JIEATEILHOCTH.
Jlnst yenentHoro ocBoenus nuctuiinibl b1.B.JIB.01.01  «OcHOBBI HayYHBIX HCCIIEIOBAHUMA

B XMMHUYECKOW TEXHOJIOTHUK» OakanaBp 1o HampasiaeHuto nmoaroroBku 18.03.02  «DOuHepro- u

DGCVDCO'C6CDCF3.IOHII/I€ MPOIECCHl B XMMHYECKOW TEXHOJOIHUH, OMOTEXHOJIOTHH U

HEe(QTEXUMHUU» JJOJKEH OCBOUThH MaTepual MPeIIeCTBYIOMNX TUCIUATIINH:
a) B1.B./1B.01.01 ITpumerenre DBM B HH)KEHEPHBIX pacyeTax;
6) B1.B./1B.02.02 AnroputrmMbl 00pabOTKH JaHHBIX B MPUKJIAIHBIX 3a1a4aX;
6) b1.B.18 CucremHbIli aHAJIN3 XMMHUKO-TEXHOJOTUICCKHUX TPOIIECCOB,;
2) b1.B.07 «MojilenupoBaHUe DJHEPro- W PEecypcocOEperamImx IpoleccoB B

XUMHWYECKON TEXHOJIOTNHU, HEPTEXUMUU U OMOTEXHOIOTHUI.

Jucoummaa b1.B.JIB.01.01 «OcHOBBI HAyYHBIX HCCIEJOBAHUNA B XHMHUYCCKOMN

TEXHOJIOTHHM» H3y4aeTcsl B IMOCIEAHEM CeMeCTpe OOyuYeHHS M MPEALISCTBYET TOJBKO
b2.B.02.02(11) Ipenaumiomuoi npaktuke u 53.5.01.02(/1) ntumioMHOMY POEKTUPOBAHHIO.
3HaHWs, TTOJyYCHHBIE TIPU U3YYCHUH TUCHUILTMHBI «OCHOBBI HAYYHBIX MCCIEIOBAHUM

B XMMHUYECCKON TEXHOJOTHH» MOTI'YT OBITH MCITOJIL30BaHbI IIPH IIPOXOKIACHUHA Hpe,H,Z[I/IHHOMHOﬁ

NPAaKTUKA W BBIMOJIHEHUH BBIMYCKHBIX KBaTM()UKAIMOHHBIX pabOT IO HAaIPaBIICHUIO
noarorosku 18.03.02 «IHEPro- M pecypco-cOeperarlme IpoLeccbl B XMMHUYECKOU

TCXHOJIOTHH, OMOTEXHOJIOTHH U Hed)TeXI/IMI/II/I».

3. Kommnerennum obOyuyawuierocsi, ¢opmupyemble B pe3yJibTaTe OCBOEHHA
AUCIHUNIHHBI

YK-1 Crioco0eH oCyIIeCTBIATh MOUCK, KPUTUIECKUI aHAIIU3 U CUHTE3
nH(MOpMAIHH, TPUMEHSITH CUCTEMHBIN TTOIXO]T JJIS PEIICHUS
MOCTABJICHHBIX 3a/1a4
YK-1.1  3naer MeToaMKH Moucka, coopa u o0paboTku HHGOPMALINH;
aKTyaJIbHBIE POCCUICKUE U 3apy0eKHbIC NCTOUHUKH HH(POPMAITUU
B cpepe npodeccuoHanbHON AeATeTbHOCTH; METOJ] CACTEMHOTO
aHanmm3a



YK-1.2  Ymeer npuMeHATh METOUKH TIOMCKa, cOopa 1 00paboTKu
MH(GOPMAINH; OCYLIECTBIATh KPUTUUECKUI aHAIU3 U CUHTE3
uH(bOpMAINH, TOTYYEHHON U3 Pa3HBIX HCTOYHUKOB; IPUMEHSTh
CHCTEMHBIN TTOJIXOJI TSl PEIIEHUS TIOCTABICHHBIX 33124

VK-1.3 Braneer HaBpikaMu TTOMCKa, cOOpa U 00pabOTKH, KPUTHIECKOTO
aHaJu3a ¥ CUHTEe3a UH(POPMAIMH; UCIOJIb30BAHUS CUCTEMHOIO
MOJIXO[a JUISI PEIICHUS TIOCTABICHHBIX 33124

[1K-2 CrniocoOeH BBIMOJHSATH AKCIIEPUMEHTHI U OQPOPMIISTH pPe3yIbTaThl
UCCIIeZIOBaHUM U pa3paboTOK

IIK-2.1 3HaeT METO/IbI, CPEJICTBA TJIAHUPOBAHHUS M BBITTOJTHEHUS
AKCTIEPUMEHTATBHBIX UCCIEOBAHUN U Pa3pabOTOK

[1K-2.2 YMeeT NpUMEHATh CPEACTBA IIIAaHUPOBAHUS ITPU BBIIIOJIHEHUU
UCCIIEZIOBaHUHN U pa3paboTOK

[1K-2.3 Bnaneet HaBbikaMu IPOBECHUS UCCIIETOBAHUM, 0OPMIICHUS U
aHaJIM3a MOJYYCHHBIX Pe3yJIbTaTOB KCIIEPUMEHTAIbHBIX
UCCIIEI0BaHUH U pa3padOToOK

B pezynomame oceoenusn oucyuniunvl 00yualoOuuiica 0014ceH:

1) 3Harh: a) MeTOmUKy cOOopa ampuOpHOW HHGOPMAIMA M METOABI IUIAHHPOBAHUS
ONTUMAJILHOTO IKCIIEPUMEHTA;

0) mpaBmwia W OCOOCHHOCTH TMIPOBEACHUS OKCICPUMEHTA B XHMHUYECKOU
TEXHOJIOTUH,;

B) MaTeMaTUYCCKHUI armapaT 00pabOTKU pe3yIbTaTOB IKCIIEPUMEHTA.

2) YMeTh: a) HCHOJIb30BATh IKCIIEPUMEHTAIFHOE 000PYIOBaHKE, TPUMEHIEMOE B HAYyYHOM
SKCIIEPUMEHTE MPU U3YUEHUH XUMUKO-TEXHOJIOITMYECKUX MTPOLIECCOB;

0) MOJIENIMPOBATh XUMHUKO-TEXHOJIOTMICCKUE CUCTEMBI C TIOMOIIBIO (PU3UUSCKUX U
KOMIBIOTEPHBIX MOJENEH;

B) HCIOJb30BaTh COBPEMCHHBIC KOMIIBIOTCPHBIC CHCTEMBl aBTOMATHU3AI[HH
IUTAHUPOBAHUS, IPOBEJCHUS U 00paOOTKU pe3yJIbTaTOB HAYYHOT'O SKCIIEPUMEHTA.

3) Bnaners: a) 3HaHUSAME B 00JaCTH TUIAHUPOBAHUS, IPOBEICHHUS I O0OPAOOTKH PE3yJIbTaTOB
HAy4YHOT'0 3KCIIEPUMEHTA

0) HaBbIKAMU BBIOOpA KPUTEPHEB ONTHUMH3ALMH, JIOKAIU3AIMH (PAKTOPHOTO
NPOCTPAHCTBA, MOCTpoeHHs D-onTHManbHBIX TUIAHOB TOJHOTO M JPOOHOTO (PAaKTOPHOTO
JKCIIEpPUMEHTA,

B) HaBbIKaMH pabOThl C HEKOTOPhIMH HamboJee PaclpOCTPaHCHHBIMU
OpOrpaMMHBIMU  CpeACTBaAaMHM Ul aBTOMAaTH3alUMd  [POLIECCOB  IJIAHUPOBAHUSA,
MOJICIUPOBAHUS U OO0pabOTKH pE3yJbTATOB HAYYHOIO SKCIEPUMEHTa B XHMHUYECKOU
TE€XHOJIOTHUHU.

4. Ctpykrypa u coaep:xanue aucuumiuiabl b1.B./[B.01.01 «OcHOBBI Hay4YHBIX
HCCJIENOBAHNMN B XUMWYECKON TEXHOJIOT .
OO61ast Tpy1I0eMKOCTh TUCIUTIINHBI COCTABIISICT 3 3a4eTHRIX enuHuUIlbI, 108 yacos.

4.1. Ounas ¢popma



Ne
1/ Bup! yuebHoli pabots (B yacax) OueHoumbIC CpecTBa
I § JUIS IIPOBEICHUS
Pa3znen nucuunivub 2 IIPOMEIKY TOUHO}
S| Jexpua | JHOOPATOPHEIC | yeep | cpc aTTeCTAINN 110
3aHATHUA
pazgenam
OO61Me cBENEHUS O
TEOPHUH U TPAKTHKE
1 p P 7 6 6 12 12 TECT
Hay4YHOTO
IKCIIEPUMEHTA
[TnanupoBanue
9KCMIEPHMEHTA U Cobecenosanue,
2 P 7 6 6 12 12 A
KPUTEPUH TECT
OIITUMAJIBHOCTH IUIAHA
MopenupoBanue B KonTponbHas padora,
3 | Hay4yHOM 7 6 6 12 12 TECT,
SKCIIEPUMEHTE pedepar
Utoro 18 18 36 36 108
dopma aTTecTanuu 3auem
4.2. OuHo-3a04Has ¢popma
Ne
1/ Bup! yuebHoli pabots (B yacax) OueHouMbIC CpecTBa
I § JUIS IIPOBECHUS
Pa3znen nucuunivub 2 IIPOMEIKY TOUHO
S| Jexpm | JHOOPATOPHEIC | yeep | cpc aTTeCTAINN 110
3aHATHUA
pazaenam
OO01Me cBeENEHUS O
TEOPHUH U TPAKTHKE
1 PHI 1P 6 3 3 12 18 TecT
Hay4JHOTO
IKCIIEPUMEHTA
ITnanupoBanue
9KCMIEPHMEHTA U Cobecenosanue,
2 P 6 3 3 12 18 5
KPUTEPUH TECT
OIITHMAJIBHOCTH IUIAHA
MopenupoBanue B KonTponbHas padora,
3 | Hay4yHOM 6 3 3 12 18 TECT,
SKCIIEPUMEHTE pedepar
Hroro 9 9 36 54 108
dopma aTTecTanuu 3auem
4.3. 3aounasi popma
Ne
n/ Bust yuebHo# paboTsI (B uacax) e ——
I % JUTSI IPOBEICHUSI
Paznen aucrunianHb o [POME3KYTOUHO
]
@) Jlexiu Jlaoparopmte KCP CPC aTTECTallMH 110
3aHATUA
pasnenam
OO6urue cBeeHUs 0
TEOPHUH U TIPAKTHKE
1 PHI 1 TIp 9 1 3 1 28 Tect
Hay4HOT'O
JKCIIEPHUMEHTA




[InanupoBanue

o | KCmepHMenTa 1 9 1 3 1 29 CobecenoBanue,
KpUTEpUH TECT
ONTUMAJBHOCTH IUIaHA
MoaenupoBanue B KouTponbHas pabora,

3 | HayyHOM 9 2 4 2 29 TECT,
9KCIIEPHMEHTE pedepar
Hroro 4 10 4 86 108

®Popma aTTecTanuu 3auem —4 uaca

5. Copep:kaHue JeKIIHOHHBIX 3aHATHH MO0 TeMaM
5.1. Ounas ¢popma

No Pasznen Ya- Tema HNuaukaropel
o/ JUCTUIIIINH CHI JICKITUOHHOT O KpaTKOC COJZCpIKAHUE JOCTUXCHUA
bI 3aHATHA KOMIIETEHITUN
OmnpezeneHue HayKH O METOIAX TEOPHH H
MPaKTHKH MPOBECHUS Hay4HOT'O
9KCIIEPUMEHTA. 3HaueHue IIpeaMeTa.
BzanMocBs3b JMCIIUATIIHHBI c
OOIIEMHKXECHEPHBIME W CIICIMAIBEHBIMH
gucuumiHaMu.  OnpeneneHne  OCHOBHBIX
HonsTue, memn TEPMHUHOB! SKCMIEPUMEHT, OIIBIT, VK-1.1
3 " 3aJ1a4u TUTAaHUPOBaHHUE 9KCIICPHMEHTA, VK-1. 2’
HAy4YHOTO JKCTpPEMAaIIbHBIN IKCIIEPUMEHT U Jp. 3ajauu, VK-1 3’
OKCIIEPHMEHTA pelieHHe  KOTOPBIX  Lesiecoo0pasHo ¢ :
O6mue MPUMEHEHHEM  METOAOB  IUIAHUPOBAHMA
CBENCHUS Hay4HOTO IKCIIEPHMEHTA. Meronsl,
0 Teopun UCIIONIB3yeMble B TEOPUM M  IPAKTHKE
- Hay4HOTO 9KCIIEPUMEHTA. OcHoBHEBIE
1 paszensl HayK{ 0 IUIAaHUPOBAHUH
TIPAKTHKE HKCIIEPUMEHTA.
Hay4qHOTI'O Pesynbrarel  NpSMBIX W KOCBEHHBIX
SKCIEPUM n3MepeHuit napaMeTpoB Tporiecca.
€HTa O6paboTka O0paboTka pe3yJbTaTOB JKCIICPUMEHTa Ha
PE3YIbTATOB OCHOBE JCTEPMUHUPOBAHHBIX
HAyYHOTO MaTeMaTHYeCKUX Mojelnei. CTaTHCTHYECKUE
Metonsl  06paborku. IloHATHE OWIMOKH YK-1.1,
3 JKCTICPUMCHTA. U3MEPCHHsI BEJIMYMHBI B OKCIIEPUMEHTE. YK-1.2,
I[eTepMI/IHI/IpOBa Hcrounnkn omuOKA B DKCIEPUMEHTE. VK-1.3
HHBIC 1 CnyyaiiHble, CHCTEMaTH4eCKHE W rpyOble
CTATUCTHUYECCKHUE | ommbOku. KpaTkue cBeneHUss u3 Teopuu
METO/IbI BEPOSATHOCTEN u MaTeMaTHUECKOU
CTaTHCTUKH. Mertonsl OLICHKH u
MHUHUMH3ALUH OLTHOKH W3MEPEHUSI.
Inanupos dopmanuzanus KCIEPUMEHTAa Ha OCHOBE
[lonstue KHOEpHETHYECKOH MOJEIH YEePHOTO SAIIHKA.
aHne 11 aHI/IpOBaHI/I b (DaKTopLI n (byHKI_II/ISI OTKJIMKaA.
9KCIICPUM SKCIICPUMEHTA. Juckpernsanus ~ 3Ha4eHHH  (aKTOpPOB. YK-1.1,
€HTa U 3 | Knaccuburarms VYposens BapbupoBanus ¢axropa. [lonsrue VK-1.2,
KPUTEPHU IUIaHa 9KCIICPHMEHTA. Kpurepun VK-13
OIITHMAJIh U KpATCPHUH ontUManbHOCcTH TwiaHoB. A, D wu E- :
2. OIITUMAJIBHOCTHU | onTUMalbHBIC TUJIAHBI. ILmansr THUIIA
HOCTH Uiaga. JIATUHCKUH KBajpar. Cumriekc-
I1ana pelieTyaThle IIaHbL.
JIByXypOBHEBbIE Kputepuu ontumansHocTH D-ontumanbsHbIX
IUIAHOB  OKclepuMeHTa.  KoaupoBaHue YK-1.1,
3 D-ontumansuere (akTOpoB. KoaupoBanusie 3HAYCHUS VK-1.2,
[JIaHBI IIOJIHOTO | ocHOBHOIO, HUIKHETO U BEPXHETO YPOBHEH, VK-1.3
I/I,Z[pOﬁHOFO MHTEpBaJla BapbupoBaHud. [lmaH mnosHOro




(baxTopHOro (aKTOPHOTO dKCHEepUMEHTa. YHCIIO OMBITOB
OKCIIEPHMEHTA B [I®D. Ilman npobGHOro QaKTOpHOTO
skcriepuMmenTa. Yucio onsiToB B JDD.
I'enepupytoiee OTHOLIEHHE u
OIpE/ICNSIONIMIA  KOHTpacT. [ eHepaTopsl
mianoB 1D,
TTnasupos PerpeccHoHHbIi Merton HAUMEHBIITHX KBAJ[PaToB.
TpeboBanus K Marpuie IUIAHA.
aHue aHajus HpH [Ipumenerne MHK 1npu  moctpoeHHH
IKCIIEPUM HpOBCACHNN JMHENHBIX ~ PETPECCHOHHBIX  MOJIEJIEH. K-2.1
€HTa U > OKCIIEPUMEHTA. OrmnpeneneHre 3HaYUUMOCTH KO3 (UINEHTOB HK-2.2’
KpUTEpUU MeTtoabl YPaBHEHUS perpeccuu. ITposepka HK-ZI 3’
OITHMAIE paspaGoTKH YpaBHEHUSI PETPECCHMU HA aJIeKBaTHOCTb. '
MuHHMaTBHO HEOOXOANMOE YHCIIO OIBITOB
HOCTH perp eCCFOHHBIX B 1wuiaHe. OOocHoBaHWE 3(PHEKTHBHOCTH
njraHa MOACICHU mnanos JIdD nepen mianamu 11D,
[oHsATHE SKCTPEMAIBHOTO SKCIIEPUMEHTA.
Knaccudukauuss KpUTEpUeB ONTUMHU3ALUH
¢byaknun oTKiIMKa. CrocoObI ONTUMH3AINN
[Iposenenue neneBoil QyHKuu. 'paduueckue criocoOb!
SKCTPEMAJILHOTO | MPCACTABICHMS (aKTOPHOrO MPOCTPAHCTBA.
SKCIIEPHMEHTA. ['pagueHTHBIE  METOABI  ONTHMH3AIHH. MK-2.1,
2 | Meronsr Mertox  KpYTOro  BOCXOXICHHS  IIO IK-2.2,
MOBEPXHOCTH  OTKJIHMKa. lcronmp3oBaHue
OIITUMH3ALIAH. PErPECCHOHHOM  MOJENM B KadyecTBe [K-2.3
3. Meton KpyToro WHCTpyMEHTa onTtuMuzanuu. OOOCHOBaHUE
BOCXOXJICHUS BO3MOXHOCTH HCIIOIb30BaHUS
JIBYXYPOBHEBBIX TIAHOB. Kpurepuit
3aBEPIICHHUS JBIKCHUS I10 HOBEPXHOCTH
OTKJIHKA.
Knaccudukanms IPOrPaMMHOTO
CoBpeMeHHbIE obecrie4eH s, IPUMEHSEeMOT0 IIPU PEICHUH
IpPOrpaMMHbIE 3a/1a4 Hay4HOr'0 3KCIICPUMEHTA. Ta6anHLnEI
cpencTsa poreccop, KaK YHUBEpCAIbHbBIA
HHCTPYMEHT A IUIAHHUPOBAHHUS |
HOZUICPKKA 00pabOTKH  pPe3yJIbTaTOB  OKCIIEPUMEHTA.
nponcccoB Buzyanuzanust pe3ysibpTaToB B rpa@uyecKoit [K-2.1,
2 | IIaHUPOBaHMS, | Gopme ¢ IOMOMBIO CPENCTB TAOIMYHOIO I1K-2.2,
IpOBEICHUS 1 npoLeccopa. CneunanmnpOBaHHmf I1K-2.3
06paGoTKH NPOrPaMMHBIC MAKEeThI IJIsl CTATHCTUYECKOM
00paboTku pe3ynbTaToB. CaMocTosATEIbHAS
pE3yJIbTATOR pa3paboTka mporpaMM Uil CO3IAHUs
Hay4JHOro 3JIEMEHTOB TOICPIKKH TPOIIECCOB
OKCIICPUMCHTA Hay4HOI'O JKCIIEpUMEHTA B cpene
BU3YQJIHOI'O TPOrpaMMHPOBAHHS.
5.2. OuHo-3a04Has popma
N Pa3nen Ya- Tema WNHaukatopsl
I /;l aucnumm | JIEKIIHOHHOT' 0 Kpatkoe coaepxxanue JOCTHIKEHUSA
HBI 3aHATUA KOMIIETEHIIUU
Omnpezienenne HAyKH O METOAaX TCOPHUH U
Obmme nngcmxn ngoseaeﬂm Hayznoro
CBCICHUA SKCIIEpUMEHTA.  3HA4YeHHe  MpeaMeTa.
0 Teopuu IlonsTre, HENU U | Biaumocsssb IACHUTLIAHBL c YK-1.1,
1. u 1 | 3agauu HAYYHOTO | OOIIEMHXEHEPHBIMH M  CHELMATbHBIMH YK-1.2,
IPAKTHKE SKCIIEPHMEHTA )mcunnnn.HaMn. OmnpezeneHue OCHOBHBIX VK-1.3
TEPMHHOB: 9KCIICPUMEHT, OIIBIT,
Hay4qHOTO TUTAHUPOBAHHUE IKCIIEPHMEHTA,
IKCIEepUM SKCTPEMAJbHBIA  DKCIEPUMEHT M Jp.




eHTa 3anauu, pelieHue KOTOPBIX
LenecooOpa3Ho ¢ MPUMEHEHHEM METOHOB
IUIAHUPOBAHMSI HAyYHOTO OSKCHEPHMEHTA.
Mertoapl, HCHIONB3yEMBIE B TEOPHUH U
MPaKTUKE  HAy4YHOTO  OIKCIEPUMEHTA.
OcHOBHBIE paszensl HayKH 0
IUTAHUPOBAHMUHU SKCIIEPUMEHTA.
Pe3aynbpraTel  HpSAMBIX M KOCBEHHBIX
nU3MepeHui rapaMeTpoB rporecca.
OGpaGoTka O0paboTKa pe3yIbTaToOB 3KCIIEPUMEHTa Ha
OCHOBE JIETEPMUHUPOBAHHBIX
pe3yJIbTaToB N
MaTeMaTHYECKUX MoJenen.
Hay4qHOro CraTuCTHUECKHE  METOAbl  0OpabOTKH. VK-1.1
9KCIICPUMEHTA. [TonsiTre omIMOKM U3MEPEHUS BEIMUUHBI B YK—1-2,
HeTepMnHHpoBaH 9KCHepuMeHnTe. VICTOYHMKM OmuOKH B VK- 1 3’
HBEIE T JKCIIEPUMEHTE. Crnyuaiinsle, :
CHUCTEMAaTHYeCKHe W TpyOBle OIIHOKH.
CTaTUCTHYCCKHEC K
paTkue CBEZICHUSA u3 TEOpHH
METOBI BEPOSITHOCTEN u MaTeMaTH4eCKON
CTaTHUCTHKH. Meropt OLIEHKH u
MHUHAMH3ALUH OITHOKH N3MEPEHUSI.
Tl1aHupos ®dopmanuzanus 3KCIEPUMEHTa Ha OCHOBE
Ilonstue KNOEPHETHYECKOH  MOJAENH  YEpHOTO
aHue IJIaHUPOBAHUS sAOIUKa. (DaKTOpBI nu q)yHK].[I/I}I OTKIJIHMKA.
OKCIICPUM SKCIIEPHMEHTA. Juckperuzauusi  3Ha4eHUH  (aKTOPOB. VK-1.1
€HTa U Knaccudurans VpoBeHb BapbHPOBAHHS (axropa. VK- 1_2'
KPUTEPUH IonsiTre nnaHa skcnepumenTa. Kpurepuu VK-1 3’
OIITHMAIb U KpUTCPUH ontuManpHOCTH TmiaHoB. A, D wu E- '
OIITUMAJIbHOCTHU onTuMainbHble MaHbl. [lmansl  Tuma
HOCTH wIaga. JIATUHCKUN KBajpar. Cumiekc-
IUTaHa PELIETYATHIE TUIAHBL.
Kpurepun ONITUMAILHOCTH D-
ONTHMAIBHBIX IIJIAHOB  JKCHEPHMEHTA.
JIBYXypOBHEBBIE Konmuposanue ¢dakropoB. KoaupoBanusie
3HAQUEHWs  OCHOBHOTO, HIXKHETO U
D-onTumanbHbre BEPXHETO YPOBHEH, MHTEpBaNa VK-1.1
IUIAHBI [IOJIHOTO U | BapbHpPOBAHUS. [L1an OJIHOTO VK- 1'2’
JIpOOHOTO (axkTopHOTO SKCHEPUMEHTA. Yucno VK- 1 3’
(baKTOpHOFO omeiToB B [I®D. Ilman  nmpobHOTO :
(axTopHOTO SKCHEPUMEHTA. Yucino
SKCHCPUMCHTA onbitoB B JI®D.  Tenepupyromee
OTHOIICHWE W OMpPENESIONMNA KOHTPACT.
I'eneparops! miaHos J1PO.
Merton HaNMEHBIINX KBaJIpaToB.
R Perpeccronnsiit TpeboBanust K MaTpHuiie IUIaHa.
aHue aHanu3 1pu IIpumenerne MHK mpum noctpoeHnn
OKCIICPUM NPOBEIEHUI JIMHENHBIX  PErPECCUOHHBIX  MOJEJIEH.
€HTa U KCTIEPHMEHTA. Omnpenenenne 3HAYUMOCTH IIK-2.1,
KPUTEPUN MeTorI K03(p(QHUIMEHTOB ypaBHEHUS PETPECCHHU. I1K-2.2,
OLTHMAIE [TpoBepka ypaBHEHHsS perpeccuu Ha IIK-2.3
pa3pa60TKH aJIeKBAaTHOCTb. MUHUMAIIBHO
HOCTH PErpeCCHOHHBIX HEOOXOAMMOE YHCIIO OIBITOB B IUIAHE.
1J1aHa Moeeit O6ocHoBanne  3((EKTUBHOCTH  IUIAHOB
JADD nepen nnanamu 1D,
[ToHsiTHE 3KCTPEMaNbHOTO 3KCHEPHMEHTA.
HpOBeI[eHI/Ie Krnaccudukanms kpuTepreB ONTHMHU3ALNN
HKCTPEMAIILHOTO GbyHKIHN OTKJIHKA. Crioco6bt
JHCTICPHMETTTa. ?gigﬁﬁiiiﬁg cnollce()%erioylnpez[c?;/:;(:;f;; lK-2.1,
Merozer (akTopHOTrO MpOCTpaHcTBa. [ pasueHTHbIE lIK-2.2,
ONTUMH3AIHH. METO/bl ONTUMHU3ALUU. MeTon KpyToro IK-2.3
MeTOI[ KpyTOoro BOCXOXXJICHUSI MO IMOBEPXHOCTH OTKIIMKA.
BOCXOXKJICHUSA Hcnonb3oBaHue perpecCMOHHON MOJEIH B

KaueCTB€ HMHCTPYMCHTA ONTHUMMU3AIIWH.




Oo6ocHOBaHKEe BO3MOKHOCTH
HCITOJIb30BAHMS JIBYXYPOBHEBBIX ILIAHOB.

Kputepuit 3aBeplieHus JBWKCHHS MO
HOBEPXHOCTH OTKJIHKA.
Knaccudukarus MIPOTrPaMMHOTO
obecmeyeHus, HIPUMEHIEMOTO npu
CoBpeMeHHbIE
pElICHUH 3a/1ad HAYYHOTO SKCIIEPHMEHTA.
IporpaMmMHbIC Ta6uuHbIi pomeccop, KaK
cpeacrBa YHUBEPCAJIbHBII HHCTPYMCHT A
HOIJIEPIKKH TUTAaHUPOBAHUS U 00pabOTKH pe3yNIbTaTOB
TIPOIIECCOB 3KCIEPUMEHTA. " Blilayg)nmaum MK-2.1,
e3yJIbTaTOB B rpaduueckoii ¢dopme ¢
1 IUIAHUPOBAHUSA, pesy P P T1K-2.2,
HOMOIIIBIO CPEACTB TabIMIHOTO [K-2.3
NpOBCACHNA 1 poIECcCopa. Crienuanu3MpOBaHHbIE e
00paboTKu TIpOrpaMMHBIE TIaKeThI st
Pe3yJIbTaTOB CTaTUCTHYECKOW 0OpabOTKH pe3yJIbTaTOB.
HAYYHOTO CaMocrosiTenpHass pa3paboTKa IMPorpaMm
JUISL  CO3MaHMS DICMEHTOB MOAICPKKH
OKCIICPUMCHTA
OPOIIECCOB  HAYYHOTO HKCICPUMEHTAa B
cpelie BU3yaJIbHOTO MPOTrPaMMHUPOBAHHSI.
5.3. 3aouHnas ¢popma
N Pasten | Tema Wupukatopsr
l'l/;'[ AUCHUIIIH CBI JICKIHIMOHHOI'O KpaTKOC CoIepKaHue JOCTHIXXCHUA
HBI 3aHATHUA KOMIIETEHI[UU
OmnpezeneHre HAyKH O METOAaX TCOPUH U
HPaKTHKA HPOBEACHIUSI Hay4YHOTO
OKCIIEpUMEHTa.  3HAa4YeHHe  MpeaMeTa.
BzaumocBs3b JACUUIUTHHBL c
OOIICHHKEHEPHBIMI W CHCIIHATBEHBIMA
nucuumuinaaMu. OrpesielieHre OCHOBHBIX
[oHsTHE, e 1 | TSPMUHOB! OKCIICPUMEHT, OIIBIT, VK-1.1,
TUTAaHUPOBAHHUE IKCIIEPHMEHTA,
0,5 | 3amauu HAy4YHOTO p . p VK-1.2,
IKCTPEMANBHBIA  JKCIEPUMEHT H  Ip. VK-13
OKCIICPUMCHTA 3amgaun, pelenue KOTOPBIX T
O6mme 1enecoo0pa3Ho ¢ MPUMEHEHHEM METOOB
[UTAHUPOBAHUSI HAYYHOTO JKCICPHMEHTA.
CBCACHIA Merozpl, HCOOIB3yeMBIE B TCOPHH H
0 T€Opun NpakTHKE  HAy4HOTO  DKCIIEPHMEHTA.
1 u OcHOBHBIE pasmernsl HayKH 0
' IPAKTUKE TUIAHHPOBAHUH DKCIICPUMEHTA.
HAYYHOTO Pe3ynLTan,1 OpSIMBIX M KOCBEHHBIX
HU3MepeHui napaMmeTpoB nporiecca.
IKCTIEPUM
OGpaGoTka O0paboTKa pe3yIbTaToB 3KCIIEPUMEHTa Ha
CHTa OCHOBE JIeTePMUHHPOBAHHBIX
pe3yabTaToB y
MaTeMaTHYECKHX Mozeneil.
Hay4qHOr'o CraTucTHYECKHE  METOABl  0OpabGOTKH. VK-1.1
05 DKCIIEPUMEHTA. [MousTtHe OMMOKKA U3MEPEHHUS BETMYHHBI B VK 1'2'
! HeTepMI/IHI/IpOBaH JKCHepuMenTe. VICTOYHMKM OmmOKH B VK 1 3’
HEIC U JKCIIEPUMEHTE. Crnyuaiissle,
CHCTEeMAaTHYeCKHe M TIpyOble  OMIMOKH.
CTaTUCTHUYECCKUEC K
patkue CBEJICHUSI u3 TEOpUH
METOBI BEPOSITHOCTEM u MaTeMaTH4eCKON
CTaTUCTHKH.  MeEToJbl ~ OIECHKH U
MHHHMH3aLUH OIIHOKH U3MEPEHHSI.
TInanupos TonsTHe Dopmanu3anus OKCTIEPHMEHTA Ha OCHOBE VK-1.1,
> 05 KHOCpHETHYECKOH ~ MOIenH  YEepHOro VK-1.2
+ | aHMe ’ IUTAHUPOBAHHA saka. DakTopel M (QYHKIHS OTKIHKA. VK 1 3’
9KCIIEpUM OKCIIEPUMEHTA. JluckpeTusanusl  3Ha4eHUdl  (aKTopos. -




€HTa U KHaCCI/I(bI/IKaHI/Iﬂ ypOBeHL BapbHUpOBaHUA (baKTOpa.
KPHTEPHH ¥ KpUTEPUH [Tonarue nnana skcniepumenTa. Kpurepun
ONTHUMAJIE ONTUMATTBHOCTH ontuMmanpHoct ImaHos. A, D um E-
ONTHMAJIbHBIC IUIaHBl. [lmaHel  THIA
HOCTH IJj1aHa. JIATUHCKU KBajlpar. CuMILIeKC-
IJ1aHa pemIeTYaThIC IIaHbl.
Kpurepun ONTUMAJILHOCTU D-
ONTHUMANBHBIX  IJIAHOB  JKCHEPHMEHTA.
Konupoanue ¢dakropoB. KoaupoBanusie
HByXypOBHEBbIC 3HAQUEHHWsS  OCHOBHOTO, HIKHEI0 U
D-onrumansHble BEPXHETO ypOBHEH, HHTEpBANa VK-1.1,
05 IJIaHBI ITOJTHOT'O U | BapbMpOBaHUS. ITnan MOJIHOTO VK-1.2
’ IpOoOHOTO ¢axTopHOTO 3KCIIEPUMEHTA. Yucno VK- 1 3’
(baKTOpHOFO ompiToB B [I®D. TIlman  napobHOrO
SKCIICDIMEHTA ¢axTopHOTO 9KCIIEPUMEHTA. Yucno
p oneitoB B JI®D.  T'enepupyromee
OTHOIIEHHE ¥ OMNpPEIEISIONMA KOHTPACT.
I'eneparops! muanos 1P0O.
TLIaEUDOR . Merton HaMMEHBIINX KBaJIpaToB.
p PerpeCCHOHHHI/I TpebGoBanus K MaTpHIIe [UIaHa.
aHue aHaIu3 IIpu IIpumenenne MHK npu mnoctpoenun
9KCIICPUM TIPOBEICHAN JHMHEHHBIX ~ PErPECCHMOHHBIX  MOJEINEH.
€HTa U Omnpenenexue 3HAYMMOCTH MK-2.1,
AKCIIEPUMEHTA.
05 KO (QUIMEHTOB YpaBHEHHSI PETrPECCHH. I1K-2.2,
KPUTECpUHU MeTomasI
A [lpoBepka ypaBHEHHMsS pErpeccud Ha I1K-2.3
OIITHUMAJIb 6
pa3paOdOTKH aJIeKBaTHOCTb. MuHuMaIBEHO
HOCTH PErPECCUOHHBIX HEOOXOAMMOE YHUCIIO OIBITOB B IUIAHE.
I1aHa Moenei O6ocHoBanue 3(GPEKTUBHOCTH  IUIAHOB
JADD nepen mnanamu [1D3.
[TonsiTHE SKCTpEeMaNbHOTO KCHEPHMEHTA.
Kiaccudukanus KputepreB onTHMH3ALHN
byHKIIH OTKJIMKA. Cnoco6b1
HpOBe,Z[eHI/Ie ONTHUMM3AIUH LeIeBOH ¢byHKIUH.
IKCTPEMAIILHOTO I'paduueckue crocoObl peACTaBICHUS
IKCIIEPUMEHTA. (axTopHOTO HpOCTpaHCTBl?\J./.I I'paguenTHBIE MK-2.1,
METOJBl ONTHMH3aIMU. MeToJ KpyTOoro
0,5 | Metonsl 8 5 A Kpy IIK-2.2,
BOCXOXKJCHUSI 110 TOBEPXHOCTH OTKJIMKA. TK-2.3
OIITUMU3ALINN. Hcnonbs30BaHNe PErpecCHOHHOM MOJIETH B .
MeTton KpPyTOTO KadyecTBE HHCTPYMEHTA OITHUMH3AIUH.
BOCXOKIEHHUS O6ocHOBaHUE BO3MOYKHOCTH
WCTIONIb30BaHMS JIByXYPOBHEBBIX ILIAHOB.
Kpurepuii 3aBepiieHuss JBWKEHHS TI0
MIOBEPXHOCTH OTKJIMKA.
Knaccudukarys MIPOTPaMMHOTO
obecrieueHus, MNPUMEHSEMOTO pu
CoBpeMeHHbIE
pELICHNH 33/1a4 HayJHOTO 3KCIIEPUMEHTA.
HNpOrpaMMHBIC TabmuuHbIil poleccop, KaK
cpeacTBa YHUBEPCAJIbHBII MHCTPYMEHT I
MOOACPKKA IJIaHUPOBAHUA U O6p360TKI/I PE3YyJIbTaTOB
IIPOLIECCOB JKCTIEPUMEHTA. o B1:13y;)nn3aum MK-2.1,
e3yJbTaToB B Tpaduueckoit Gopme c
1 [UIAHUPOBAHUS, pesy P p T1IK-2.2,
TTOMOIIBIO CpenCTB TaOIMIHOTO K-2.3
NPOBCACHUA 1 Iporeccopa. Crienuanu3upoBaHHbIE .
00paboTKn IpOrpaMMHBIC MaKeThI JUIst
pe3yabTaToOB CTaTHCTHYECKOW 00pabOTKH pe3ysbTaToB.
HAYYHOTO CamocTosTenbHas pa3paboTka MporpaMm
SKCTTEpHMEHTA JUIL  CO3/aHMs D3JIEMEHTOB  ITOAICPIKKU

MPOLIECCOB HAYYHOIO J3KCIHEPUMEHTa B
Cpeze BU3YAJIbHOTO ITPOTrPaMMHPOBAHUSL.

6. Conep:kaHne NpaKTHYeCKUX / CEMUHAPCKHUX 3aHATHIH




[IpakTuyeckue 3aHATHS YU€OHBIM IJIAHOM HE MPEAYCMOTPEHBI.

7. Conep:kanue J1a0OPATOPHbIX 3aHATHI

Lenb npoBeneHus 1a00pPaTOPHBIX PadOT COCTOUT B MOJYYEHUHU MPAKTUYECKIX HABBIKOB
U (OPMUPOBAHUU YMEHUH MPHUMEHATh HA MPAKTHKE IOJIYUYEHHbIE TEOPETUUYECKHE 3HAHUS B
00JaCTH MJIAHUPOBAHMUSI, IPOBEACHUS U 00PAOOTKH pe3yIbTaTOB HAYYHOI'O SKCIIEPUMEHTA.

Ounasi / ouHO0-3204Has1 / 3204Hast GoOPMBI

Ne Paznen HaumenoBanue nadopaTopHoii HrKaToper
n/n AUCHUIIMHBI Hacer padoThI JIOCTIIKCHHA
KOMIIETEHIH
Omnpenenenue 3aKkoHa VK-1.1,
OO6mue cBeaeHus 3/1U/1 | pactipenencHUs H3MEPEHHOMN VK-1.2,
0 TCOPHH U (bU3NIeCKOil BETUUNHBI. YK-1.3
1. MPaKTHKE Cratuctuyeckue METObl
Hay4HOTO 3/9/2 o6pa60TKI/£ pe3yNbTaToB ;]Ei;
JKCHEPUMEHTA U3MEepeHuit B HayYHOM VK-13
HKCIEPUMEHTE.
IIpoBepka CTaTUCTUYECKUX VK-1.1,
[InanupoBanue 3/U/1 | rumote3 B HAYYHOM VK-1.2,
IKCTIEPUMEHTA U IKCIIEPUMEHTE YK-1.3
2. KpUTEpUH Metoa HaMMEHBIIMX KBaIpaToB B VL1
ONTUMAJILHOCTH ;
IJ1aHa 3202 E?)Z”er;:)i?{ﬁz i)TeI;}[])l:;{;gHHHX yK-12,
- YK-1.3
Mojiesei
PerpeccrOHHBIN aHaIu3 B 3a1a49axX IIK-2.1,
2/1/1 [IK-2.2,
HAYYHOT'O SKCIIEPUMEHTA K-2.3
[TnanupoBanue Pa3paboTka miaHoB MOJHOTO U MK-2.1,
SKCTIEPUMEHTA U 2/1/1 JIpoOHOTO (HhaKTOPHOTO IIK-2.2,
3. KpUTEPUU JKCIIEpUMEHTA I1K-2.3
ONTUMAJILHOCTH DKCTpeMalbHbIM SKCIEPUMEHT C
UIaHa LIEJIBIO ONPENETICHUS TIK-2.1,
2/1/2 | onTUMAaJIbHBIX YCIOBUN [K-2.2,
HPOBEJICHHS TEXHOJIOTHYECKOTO [K-2.3
mmporecca

JIaGopaTopHbie paOOTHI MPOBOASATCS B TOMEIICHHH KOMIIBIOTEPHOTO Kiacca
kadeapsl MAXII —aynuropun A-109.

8. CamocTosiTeibHAs padoTa GakajaBpa
Ounasi / 0ouHO0-3204Has / 3204Hast (GOPMBI

WNHnukaTopsl
Ne TeMbl, BHIHOCHUMBIE Ha
Yacer ®opma CPC JOCTH>KEHUS
/i CaMOCTOSITETHbHYIO paboTy oMIeTe
KOMITETCHITUH
OOwue cBefeHUs O TEOPUU U TTOIrOTOBKA K YK-11,
1 6/9/14 . YK-1.2,
TIpaKTHKE HayqHOTo TECTHPOBAHUIO 3HAHUM VK-13




9KCIEPUMEHTA (Tect Nel)
Cooma ree
2 I[e}’/re I OBaHHBIE 1/1 6/9/14 | TecTUPOBAHUIO 3HAHUU VK-1.2,
p p (Tect Ne2) YK-1.3
CTATHCTHYECKUE METOIBI
[Tonsitne TJITAHUPOBAHUS
SKCIIEpUMEHTA IToaroroBka k YK-11,
3 ) 6/9/14 VK-1.2,
Knaccudukauus u xputepuu co0ece10BaHHUIO VK-13
ONTHUMAJIBLHOCTH TIJIaHA. '
D-
fr]g;l\}/ll{:;):;;}zme IUIaHBI Hoaroroska K YK-1.,
4. HOHOMS . 06HOro 6/9/15 | TecTUpOBAHUIO 3HAHUU VK-1.2,
b (Tect Ne3) YK-1.3
(haKTOPHOTO IKCIIEPUMEHTA
Perpeccuonnslii aHanu3 mnpu K-2.1
NPOBEJCHUN JKCIEPUMEHTA. [ToaroroBka k o
5. N [K-2.2,
MeTtob pa3paboTku KOHTPOJIbHOH paboTe K-2.3
PETPECCUOHHBIX MOJEEN
6. oI 1\/11)1/1321 . ' MCTI;_) 4/6/10 | TecTUpOBaHUIO 3HAHUUI [1K-2.2,
[HH. a (Tect Ned) I1K-2.3
KPYTOT'O BOCXOKJICHUS
CoBpeMeHHbIE MPOTPAMMHBIE
CpelCcTBa MOIIEPKKH MK-21
2 | TIPOUECCOB  TUIAHUPOBAHMA, | 00 [ToaroroBka Kk 3amure MK-2.2.
npoBeJeHUST U 00pabOTKU pedepara K-2.3
pe3ynbTaToB HAyYHOTO
IKCIEPUMEHTA
8.2. KoHTpoJb caMocTOATe/IbHOM padoThl
OuHasi / ouHO0-3204Has / 3a04Hast (GOPMBI
Nuaukatopel
No TeMbl, BEIHOCHMBIE Ha
Yacrl ®opma KCP NOCTHKEHUS
n/u CaMOCTOSATEIIbHYIO paboTy
KOMIETEHINH
OO06mme cBefeHUsT O TEOPUU U VK-1.1,
1 | npakTuke Hay4Horo | 6/6/0,5 (Tect Nel) VK-1.2,
JKCIIEPUMEHTA VYK-1.3
Oo6paboTtka pe3yabTaToB VL1
2 HayHHoro JKCIIEPUMEHTA. | g1610 5 (Tect Ne2) VK-1.2,
JleTepMuHUpOBaHHBIE u VK-13
CTaTUCTHYECKUE METO/IBI '
[TonsaTne IJIAHUPOBAHUSA
skcniepuMmenTa. Knaccudukarms YK-1.1,
3. 6/6/0,5 cobecenoBanue VK-1.2,
U KpUTEpPUH ONTHUMAaJIbHOCTHU VK-13
TUIaHa.
JIByXypOBHEBBIE D- YK-11,
4 | omtumansubie mianst nonmoro u | 00/0:5 (Tecr Ne3) ?f{'lié




JIPOOHOTO (dhakTOpHOTO

JKCIIEpPUMEHTA

Perpeccuonnslii  aHamu3 Ipu MK-21

MPOBEICHUU KCIIEPUMEHTA. KOHTPOJIbHAS .
5. | PpoBeae JKCIICPHMEHTA. |y 110 5 OHTPOTILHA MK-2.2,

MeTo b1 pa3paboTKu pabora K-2.3

PETPECCUOHHBIX MOJEIEH

[IpoBeneHne  AKCTpEMaIbLHOTO IK-2.1

3KCIIEPUMEHTA. MeTtonast oy
6. p A 4/4/0,5 (Tect Ned) [1K-2.2,

onTUMU3auu. MeToa KpyToro [IK-2.3

BOCXOKJICHUS

CoBpemMeHHBIE  NPOTrpaMMHbIE

cpencTBa TTOJIJICPIKKH

np O)iIeCCOB HJIaHI/IHgBEHI/IH HK-2.1,
7. p P ' 4/4/1 pedepat [IK-2.2,

npoBecHUST W 00pabOTKH K-2.3

pe3yNbTaToB HAYYHOTO

JKCIIEpUMEHTA

9. Ucnosib30BaHNe PEHTHHIOBOI CHCTEMbI OIl€HKH 3HAHUIA.
[Ipu omeHke pe3yabTaTOB MACSATEIBHOCTH CTYJEHTOB B paMKax JUCHMILUIMHBI
b1.B.Z1B.01.01 «OCHOBBI HAVYHBIX HCCIEOOBAHUM B XHMHYECKOW TEXHOJOIHU»

UCMOJb3yeTCs PEeUTUHIOBas cucreMa. PelTuHroBas oueHka (opMHUpPYETCs Ha OCHOBAHUU
TEKYIIEr0 M TPOMEKYTOYHOTO KOHTPONS. I[lOJOXHUTETBbHBIM pE3yNbTaTOM CUHUTACTCS
pe3yibTaT, YUCICHHOE 3HaU€HUE KOTOPOro HaxoaAuTcs B quana3zone ot 60 no 100 exunmuL.

PeliTHHT cTy/neHTa CKIIAABIBAETCS U3 PE3yIbTaTOB BBHIIOJHEHUS psiia paboT BO BpeMs
ayJIUTOPHBIX 3aHATHM U camocTosATeNbHOW paboThl. OLEeHKH 3a MepeyurciIeHHbIE
MEPONPUATHUS TPUBOAATCS B TAOIHUIIAX 17151 BceX GopM 00yUESHHS.

Tadmuna
Pacuer cymMapHOro pedTHHTa Jisl OYHOW U OYHO-3204HOM opM 00yUeHHUs
Ha3Banue Jlianiasor OeHOK Kon-Bo Bcero
MUH - MaKc

Jlexkuun 2 7 14

JlabopaTtopHbie pabOTHI 3 7 21
Pedepatnr 4-10 1 4-10
CobecenoBanue 4-10 1 4-10
TecThr 3-8 4 12- 32
Kontponbshas pabora 5-13 1 5- 13
Hroro (MuH — MaKc): 60 - 100

10. OueHouHble cpeacTBa ISl TeKYIIero KOHTPOJIsI  YCIeBAeMOCTH,
NMPOMEKYTOYHOI aTTECTAIMM [0 UTOraM OCBOEHM S JUCHHUILINHBI

OueHouyHBIE CpencTBa JJISI TPOBEACHHS TEKYIIEro KOHTPOJS YCIEBaeMOCTH,
IPOMEKYTOYHON aTTeCTallud OOYYarolUXCs W HMTOTrOBOM (rOCYIapCTBEHHOM HTOIOBOM)
aTTeCTallid pa3padaThIBAIOTCS COTJIACHO TMOJOXKEHHI0 O DOHJaX OIEHOYHBIX CPEJNCTB,



paccMaTpHUBAIOTCSl KaK COCTaBHAs 4acTh padoueil mporpaMmbl U OQOPMIISIIOTCS OTAEIbHBIM

JOKYMCHTOM.

11. UudopManiuoHHO-MeTOAUYECKOE OOecneueHne TN CIUNINHBI

11.1 OcHoBHas JuTeparypa

[Tpu m3yuennn nucrumuimasl b1.B.J1B.01.01

«OcCHOBBI HAVUYHBIX HCCJIEIOBAHUI B

XMMHUYECKOM TEXHOJIOTMU» B KAYE€CTBE OCHOBHBIX HCTOYHUKOB I/IH(bOpMaI_[I/II/I PCKOMCHIAYCTCA

UCIOJIb30BATh CIEIYIOIIYIO JINTEPATYPY.

OcCHOBHBIE HCTOYHMKH HH(pOpManun

Koa-Bo 3Kk3.

MaremaTtnueckas 00paboTKa 1 MOJICIMPOBAHNUE B
MPAaKTUKE HAYYHOTO 3KCIIEPUMEHTA: yuel. mocodue
[>nexTponnsiit pecype] / U.A. Cabanacs, @.M.
AnmaxkaeBa, 3.®. CabanaeBa;- Hmwxuaekamck: HXTU
®I'bOY BO KHUTY .- 2017.- 80 c.

Pexxum ocTyma - cBoOOTHBIHN

14 5k3. xadhenpa MAXII

Teoperudeckre OCHOBBI HAYYHBIX HCCIICIOBAHUH
yueOHOe MmocoOue i By30B [3JeKTpOHHBIH pecypc] /
B. A. Tuxonos, B. A. Bopona, JI. B. Mutpsikosa. — M.
: F'opsiaas muaMs-Tenexom, 2018. - 320 c.

Pexum noctyna: mo maposro DbC «Znaniumy.

OBC «Znaniump.
https://znanium.com/catal og/product/119
5580

Hoctym ¢ mro6oi Toukn MHTEpHET TIociie
peructpanmu C |P-anpeco HXTU

KomrproTepHble METO/IBI B HAYYHBIX UCCIIEOBAHHSAX
y4eOHuK [dnmekTpoHHsIi pecype] / A. C.
Boznecenckuii. — M. : U]l MUCuC, 2016. - 227 c.
Pexxum noctyna: mo napoiro DbC «Znaniumy.

OBC «Znaniumy.
https.//znanium.com/catal og/product/123
2192

Hoctyn ¢ mo60i Toukn MHTEpHET moce
peructpanuu C |P-anpeco HXTU

11.2 lonosHUTEJIbHAS JUTEPATypa

B kauecTBe JIONOJHUTEIBHBIX HMCTOYHHKOB I/IH(i)OpMaI_II/II/I PEKOMCHAOYECTCA
MCIIOJIb30BATh CICAYIOIIYIO JUTEPATypPy.
JlonosiHUTE/IbHBbIE HCTOYHUKH HH(POPMALUHT Koxa-Bo 3k3.

Kykymikxuna, B.B. Opranusanus Hay4Ho-
HCCIICIOBATEIILCKON pabOThI CTYACHTOB (MarucTpoB):
yuebHoe nocooue / B.B. Kykymkuna. — M. : Undpa-
M, 2016.- 264 c. (Briciiee obpa3zoBanue:
Maructparypa)

5 sk3. ounbanorteunslii oraen HXTU

IIpencraBnenue u BU3yaau3anus pe3yiabTaToB
HAaYYHBIX UCCIICIOBAHUI | Y4EOHHK [3JICKTPOHHBIH
pecypce] / O. C. Jlorynosa, I1. FO. Pomanos, JI. T.
Eropoga, E. A. Unbuna ; nox pea. O. C. JIoryHOBO.
— Mocksa : UHOPA-M, 2020. — 156 c.

Pexum noctyna: mo maposro DbC «Znaniumy.

OBC «Znaniump.
https://znanium.com/catal og/product/105
6236

Hoctym ¢ mro6oii Toukn MHTEpHET TIociie
peructpanuu C |P-anpeco HXTU

Opranuzanus, BEIIOJIHEHUE U 0(OPMIICHHE OTYETa O
HAy4YHO-HMCCIIEeI0BATEIbCKON MPAKTUKE MATUCTPAHTOB '
yueOHoe mocobue [dnexTponHsii pecype] / M. T
Haywmoga, 1. I'. Mopo3zoBa, H. A. Unuenes. - Mocksa :
W3a. om MUCuC, 2015. - 32 c.

Pexxum noctyna: mo maposro DbC «Znaniumy.

3BC «Znaniumy.
https://znanium.com/catal og/product/122
1106

Hoctyn ¢ mro6oii Touku MHTEpHET TIociie
peructpanuu C |P-anpeco HXTU



https://znanium.com/catalog/product/119
https://znanium.com/catalog/product/123
https://znanium.com/catalog/product/105
https://znanium.com/catalog/product/122

OcCHOBBI HAyYHBIX HCCIEAOBAHUN: YUeOHUK DBC «Znaniumy.

[anexTponnslit pecypce] / Cupunos JI.T., TperssikoB | https://znanium.com/catal og/product/858
A.N. - Boponex: BIJITY um. I'.®d. Mopo3osa, 2016. - (448

362 c. Hoctyn ¢ mro6oii Touku MHTEpHET TIocTie
Pexxum noctyna: o naposro 9bC «Znaniumy. peructpanuu C |P-anpecos HXTU

11.3 DyekTpOHHBIE HCTOYHUKH HHPOPMAIIUH

[Tpu u3yuennn aucrumauabl 51.B.18 CucteMHBbIN aHATNW3 XUMMUKO-TEXHOJOTHUYECKUX
IPOLIECCOB» UCTIOIB30BAHUE AIEKTPOHHBIX UCTOYHUKOB UH(POPMALIHH:

1) DnekTpoHHas OuOIMOTEUHAs cucTeMa «ZNanium». [DIeKTpoHHBIH pecypc]. —
Pexxum moctyna: htpp://znanium.ru. Joctyn ¢ m000it Toukr MHTEpHET MOCIe perucTpauu C
IP-angpecoB HXTU.

11.4 CoBpemennbie nnpogeccuoHaIbHbIe 0a3bl JAHHBIX U HH(POPMALMOHHbIE
CIpaBOYHbIE CHCTEMBI.
1) AxryanusupoBaHHas OecruiaTHasi 0a3a roCyapCTBEHHBIX CTaHAAPTOB, MOTHOCTHIO

cootBercTBytotias karanory ®I'YIT «Crannapruadopm» [DnekTpoHHbIH pecypc]. — Pexum
nocryma: https://docplan.ru/list0.htm, cBoGoTHBI.
2) DeKTpOHHBIA (OHI TPABOBOW M HOPMATHBHO-TEXHUYECKOW JIOKYMCHTAIIUH.

[ocynapcTBeHHBIE — CTaHIApThI  [3JEKTpOHHBIA  pecypc]. —  Pexum  jpocrymna:
http://docs.cntd.ru/gost, cBo601HbIiA.

CorJiacoBaHo:

3aB. OTIEIOM /72%/; B.41. Tapacosa

o OMOIMOTEYHOMY
00CITyKUBAHUIO

12. MaTepHaJbHO-TeXHUYECKOE o0ecnedeHrue AUCHHIITTHHBI (MOTYJIsl).

VYyeOHble ayAUTOpUU JJIs1 TPOBEACHUS yUEOHBIX 3aHATUIM OCHAIIEHBI

000py0o8aHueMm:

1. nepconanbHbie KOMIBbIOTEPHI Pentium-4 u Celeron

2. KOMITBIOTEPHBIE CTOJIbI, CTYJbSI U IAPTHI, yueOHast H0CKa,
MeXHUYeCKUMU CPeOCm8amMu 00y4eHUsI:

1. Kommbrotepusimu Tpenaxepamu Regre-F4, ITMOP.

2. TpeHupyolye U KOHTPOIUPYIOIIUE MPOTPAMMbl TECTUPOBAHUS.
[ToMmernenus 1151 CaMOCTOSITEILHOM pabOThl OCHAIIEHBI KOMNbIOMEPHOU MEXHUKOLL.

1. Tlepconanbnbie KommnbioTepsl Pentium-4 u Celeron,
C BO3MO’KHOCTBIO MOJKIIIOUEeHUS K ceTh «HTepHeT» 1 o0ecreyeHbl 10CTyIOM B
3JIeKTPOHHYI0 HHpopMarmonnyto cpexy HXTU.

JIMneH3upoOBaHHOE MPOTPAMMHOE OOECTICUeHHE W CBOOOIHO pacCIpOCTPaHIEMOE
nporpaMMHOE OOECIleYeHUe, HCIOAb3yeMOe B Y4YeOHOM TIpollecce IIPH OCBOCHUHU
mucimiuinesl - b1.B.JIB.01.01  «OcHOBBI  HAay4HBIX  MCCJIEOOBAaHMU B XHMHUYECKOU
TEXHOJIOTHI:



https://znanium.com/catalog/product/858
https://docplan.ru/list0.htm
http://docs.cntd.ru/gost

1. OC MSWindows XP;
2. TIIIIT MS Office 2003:
3. CAD-cucrema APM Graph Lite

13. Oopa3oBaTe/ibHbIE TEXHOJIOTHH
KonnuecTBo 3aHsATHIl, TPOBOAUMBIX B UHTEPAKTUBHOU (hopMe, COrfIacCHO yueOHOMY
IUTaHY COCTaBIIsAET 4 yaca.
OCHOBHBIC HHTEPAKTUBHBIC ()OPMBI POBEACHHS YICOHBIX 3aHATHIA:
* TBOPYECKUE 3a]aHUS,
* TUCKYCCHS,
* M3yYCHHE U 3aKPEIUICHUE HOBOTO MaTepralia Ha MHTEPAKTUBHOM JICKIINU (JIeKius-Oecena,
JIEKIUS — AUCKYCCHUS, JISKIHSI C pa300pOM KOHKPETHBIX CUTYAIHA);
* METOJ KEMCOB.



