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Cam. pabora 26,3 (26,3 263 |263
Yacel Ha KOHTPOITb 35,35 | 35,35 35,35 | 35,35
IMucemennas padora | 11,7 |[11,7 | 11,7 |[11,7
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Buzuposanue PIIJI 11 ncnonHeHns: B 04epetHOM Y4eOHOM roay

Pabouast mporpamMma mepecMoTpeHa, o0CyxkIeHa i 01o0peHa st
ucrionHeHus B 2027-2028 yueOHOM roay Ha 3acefaHuu Kadeapsl
XUMHYECKOH TEXHOJOI !

[Iporokom ot 2027 1. Ne

3aB. kadeapoit

Buzuposanue PIIJ] 11 ucnonHeHus B o4epeaHoOM Y4eOHOM roay

Pabouas mporpamma nepecMoTpeHa, 00CcyxIeHa 1 0go0peHa st
ucnoiaaeHus B 2028-2029 yue6HOM Toay Ha 3aceIaHuu Kabeapol
XUMHYECKO TEXHOJIOIu!

[Iporokom ot 2028 1. Ne

3aB. kadenpoi

Buzuposanue PIIJ{ 115 ncnonHenust B o4epeHOM Y4eOHOM roay
Pabouast mporpamMma nepecMoTpeHa, o0CyxkAeHa 1 0400peHa st
ucnonaeHus B 2029-2030 yyeGHOM roay Ha 3aceIaHuu Kaheapbl
XuMHYEeCKOH TEXHOJIOTUH

[Iporokom ot 2029 1. Ne

3aB. kadeapoit

Buzuposanue PI1/] 115 ncnosHeHus B 04epeIHOM Y4eOHOM roay

Pabouas mporpamma nepecMoTpeHa, 00CYyKAeHa 1 0JJ00peHa st
ucnonHenust B 2030-2031 yyeOHOM rofy Ha 3aceaHuH Kadheapbl

XMMHYECKO TEXHOJIOru!

[Iporokom ot 2030r. Ne

3aB. kadeapoit




1. IEJTA OCBOEHHUSI JUCLIUILIUHBI (MOYJIST)

1.1

HGHBIO OCBOCHUS TUCHUIUINHBI SABJIACTCA U3YUYCHNUC YNUCIICHHBIX U CTATUCTUYCCKUX METOAOB PCIICHUA TMPU-KIAJHBIX
3aJ1a4 XUMHYECKOH TEXHOJOTHUH.

1.2

3agaun U3y4eHUs JUCLIUIIINHBL METOABI OMCKA SKCTpeMyMa (DYHKIUIT; YUCIICHHBIE METOMBI PEIICHUS anreOpanueckux U
nudhepeHInaTbHBIX YPaBHEHUIT; CTATUCTUYECKAs: 00padOTKa SKCIEPUMEHTAIBHBIX JTaHHBIX.

2. MECTO JUCIHUITIJIMHBI (MOAYJISAA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Hukn (pazpen) OIT: | b1.0

2.1

TpeGoBanus k npeaBapuTeIbHOI MOATOTOBKE 00y4AaIOIIerocs:

2.1.1

WmxenepHast 1 KOMIIbIOTEpHas rpaduka

2.1.2

Wnadopmarnka

2.13

Konnongnas xumus

2.14

O6H_la$[ 1 HEOpraHUYCCKasa XUMUL

2.1.5

O3HaKOMUTEIbHAS IMpaKTUKa

2.1.6

YueOHas npakTUKa

2.1.7

BBenenne B mpo)eCCHOHANBHYIO AESTEIbHOCTh

2.1.8

Dunocodpus

2.1.9

O3HaKOMUTEIbHAS IMpaKTUKa

2.1.10

VYueOHast mpakTHKa

2.2

JucuunianHbl (MOTYJIM) M MPAKTHKY, 151 KOTOPBIX OCBOEHHE IAHHOI TUCIUILIUHBI (MOTYJIsI) HEOGXOTUMO KaK
npeanIecTBYOIIee:

221

OO01ast XuMHIeCKast TEXHOJIOT S

222

Opranuueckas XUMHUs

223

OCHOBBI aBTOMATH3AIIUN TEXHOJOTHUCCKUX IIponIeccoB

224

HpI/IKJ'IaIIHaH MCXaHHKa

225

HpOI/ISBO}ICTBGHHaf{ IMpaKTUKa

226

Cucremsbl YpaBJICHUSA XUMHUKO-TCXHOJIOTHICCKUMHU ITpoLeCCaMU

227

Texuuueckas TEPMOAHAMHKA U TCIIJIOTCXHHUKA

228

Texnonoruueckas (MPOEKTHO-TEXHOJIOTHUECKAsT)

229

Hayuno-uccnenosarensckas pabora

2.2.10

IToaroroBka K mpomneaype 3aliThl | 3aIIUTa BHITYCKHOH KBAIN(HUKAIIOHHON PaOOTHI

2.2.11

HpeZ[I[I/IHJ'IOMHaﬂ IIpaKTHUKa

2212

Hpoueccm " anrapaTbl XUMHWYECKON TEXHOJIOTUU

2213

CHGKTpaJ'H:HBIe MCTOABI aHaJIu3a

2.2.14

CIeKTpoCKONNYeCKUe METOBI HCCIIEJOBAaHHUS HEPTEPOLYKTOB

2.2.15

TpexmepHOE MOIETHPOBAHNE B HHXKEHEPHOM O()OPMIICHHH NPOLIECCOB XUMHUYECKOH TeXHOIOTHU

2.2.16

XUMHUYECKHE PEAKTOPbI

2.2.17

TexHomornueckas (HpOCKTHO-TCXHOJIOFI/I‘IGCKEUI)

2.2.18

Hay‘IHO-HCCHGZ[OBaTeHLCKaﬂ IIpaKTHUKa

2.2.19

HpOI/ISBOZ[CTBCHHaH IMpaKTUKa

3. KOMIIETEHIIUHA OBYYAIOIET'OCs1l, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUSA JUCIIUITJINHBI

(MO YJIST)

VK-1:

Cnocooen OCYIIECTBJIATH IOUCK, Kpl/lTl/l'IECRl/Iﬁ AHAJIU3 U CUHTE3 I/lH(l)OpMaIII/II/l, NPUMEHATH CHCTEeMHBI MOAXO0/ AJIsA
PEHICHUA MOCTABJICHHBIX 3a/1a4

VYK-1.3. BiajgeeT 0CHOBHBIMHM MeTOIaMH, CIIOCO0AMM M CPeICTBAMU MOJyYeHHUs, XPaHEeHUs] U NepepadoTKu uHdopMaluu,
HMeeT HABBIKU PadoThl ¢ KOMIIBIOTEPOM KaK CPeACTBOM ynpaBJjieHust nHopmanuei

3Harb

UCTOYHMKH WH(popMaImn, Tpebyemble IS pEIICHUS MTOCTABICHHOH 3amadn

YMmeThb

HCIOJIb30BATh PA3JIMYHBIC TUIIBI ITIOUCKOBLIX 3aIllpOCOB

Baagers

CIIOCOOHOCTBIO TTOHMCKA MH(OPMALIUH




OIIK-2: Cnoco0eH HCIO/Ib30BATh MaTeMaTu4yeckue, Gusndyeckue, Gu3nKo-XuMH4YeCKHe, XHMHYECKHe MeTO/bI /15 pelleHHs
3a1a4 NpodecCHOHAILHOM JesATeIbHOCTH

OIIK-2.1. MUcnoab3yer MareMaTHYecKue H GU3HYECKHE METOABI ISl pellleHus 3a1a4 NPodecCHOHANBHOM e TeJbHOCTH

3Harth

OCHOBHBIE MOHATHUS MaTeMaTHYeCKOTro aHaIHM3a, TMHEHHOH anreOpsl, Teopun quddepeHnnanTbHbIX ypaBHEHUH, MaTeMaTH4eCcKoH
CTaTUCTUKHU

Ymertn

MPUMEHSATh METOABI MAaTEMAaTHYECKOT0 aHaNN3a MIPH PEeIICHHH MHXCHEPHBIX 3a/a4; UCIIOIb30BaTh HABBIKM aHAIUTHYECKOTO H
YHCICHHOTO pelIeHus aaredpanyeckux u AuddepeHunansHpIX ypaBHEHHH U CHCTEM

Baagers

MaTEeMaTHIECKUMH METOJaMH PemIeHUs NpodeCcCHOHANBHBIX 3a]ad, OCHOBHBIMH IIPHEMaMH 00pabOTKH 3KCIEePHMEHTAIBHBIX
JAHHBIX; HCCIICNA0BAHNS, AHATUTUIECKOTO U YHCIEHHOTO PEIIeHHs anreOpandeckux U OOBIKHOBEHHBIX AU (hepeHIHaTbHBIX
YpaBHEHUI

OIIK-5: CnocodeH ocyImecTBIATh IKCNIEPHMEHTAIbHBIC HCCIeJ0BAHNSA W HCIIBITAHNSA 10 32IaHHOI MeTOANKe, TPOBOIUTH
Ha0/110/1cHHsl M U3MEPEHHU € YU4eTOM TPeOOBaHMIl TeXHUKH 0e30I1aCHOCTH, 00padaThIBATH M MHTEPIIPETHPOBATH
JKCHEPUMEHTAIbHbIE TaHHbIE

OIIK-5.2. O0pa0arbiBaeT M HHTEPIPETHPYET IKCIIEPUMEHTAIbHbIC IaHHbIC

3Hartb

Croco0eH OCyIIECTBIATh HKCIICPUMEHTATIBHBIC HCCICOBAHNS W MCHBITAHUS 10 3aJaHHOI METOIUKE, IIPOBOAUTH HAOTIOACHUS U
M3MEPEHUs C YUeTOM TpeOOBaHMN TEXHHKH 0€30MacHOCTH, 00padaThiBaTh U MHTEPIPETUPOBATH IKCIIEPUMEHTAIbHbIE JaHHBIE
Ymerb

O0pabaTeIBacT U MHTEPIPETHPYET SKCIIEPUMEHTAIBHbIC TaHHBIC

Baagernb

OCHOBHbBIE MaTeMaTHYECKUE METOJbI PEIICHUS MIUPOKOTo Kpyra 3ajad, CBI3aHHBIX C MPOSKTUPOBAHUEM M PEKMMaMH PadOoThI
XMMHYECKHX MPOIECCOB U 000pYIOBAaHMS; OCHOBHBIC MCTOYHHKH HAyYHO-TEXHUYECKOH MH(OPMAINH IO MaTeMaTHIeCKOMY
MOJICIIUPOBAHHIO U MPOTPAMMHBIM CPEJCTBAM MOJCIHUPOBAHHUS

B pe3yabTaTe ocBOeHHSI THCHHILTHHBI (MOAYJIS) 00yYAIOMIMIACS T0KEeH

3.1 |3narn:

3.1.1 | - maTepuan no BompocaM pabotel B Smath Studio u Excel, onepanuu u GpyHKIHH, ¢ TOMOIIBIO KOTOPBIX MOXKHO PELIUTh
KOHKPETHBIC 33124l XUMHYECKOIl TeXHOIornu$

3.1.2 | -craTucTuyeckue Metoasl oopadorku nHdopmanun Excel u Statistica.

3.2 | Ymerh:

3.2.1 | - npUMEHSTh YUCIECHHBIE METO/bl, COCTABIIATH NIPOCTEHIINE IPOrPaMMBI AJIS PELIEHHUS KOHKPETHBIX 3a/1a4 pacyera,
IIPOEKTHPOBaHMA U ONTUMU3ALMU IPOLECCOB XUMUYECKOM TEXHOIOTUY;

3.2.2 | -mpOBOAMTH BBIYMCICHUS AT pEIICHUS XUMUYECKUX 3alay ¢ MOMOIIBI0 MporpaMMHbIX akeToB Smath Studio u Excel;

3.2.3 | - mpoBecTH MEPBUYHYIO CTATHCTHYECKYI0 00paOOTKy TaHHBIX U MOHIMATh UX BEPOSTHOCTHYIO IIPHPOLY;

324] - HCCIICa0BaTh (MaTeMaTH‘IeCKI/IMI/I CTaTUCTUYCCKUMU MeTOIIaMI/I) OMIIUPUICCKUEC 3aBUCUMOCTH.

3.3 | Baagers:

3.3.1 | -MeTogamMu 00pabOTKU IKCIICPUMEHTATBHBIX JaHHBIX U HCIIOIb30BAHMS UX PE3YIIBTATOB IS 00OCHOBAHMUS TTApaMETPOB
MaTeMaTHIEeCKUX MOJIETIEH; ~-HaBBIKaMH UCTIONB30BaHUs MPorpaMMHoro obecriedennst IBM mpu pa3paboTke
MaTeMaTHYECKUX MOJeIei

3.3.2 - meTomamu u ciocobamu cucremsl Smath Studio n Excel mis 06paboTku pe3yabTaTOB AKTUBHBIX M ITACCHBHBIX

SKCIIEPUMEHTOB
4. CTPYKTYPA U COAEP KAHUE JUCIUAITIJIMHbI (MO YJIS)
Kon HaunmenoBanue pa3nesioB u TeM /Buj 3auatusi/ | Cemectp / | YacoB | Komneren- | Jluteparypa ®opma
3aHATHS Kype 00707 KOHTPOJISI

Paznen 1. MeToabl ONTHMH3AIMN XHMHKO-
TeXHOJIOrM4ecKHX npoueccoB. OCHOBBI padoThI
B nakere SMathStudio.




1.1

MCTOHI)I ONTUMH3AIUN XUMHUKO-TCXHOJIOT'HYCCKHUX

VYernslii onpoc.

npoueccos. [locTaHOBKa 3aja4ul ONTHMH3ALIUH. OTueTsl O
OnHoMepHas onTUMu3anysa. Meton qpoOIeHUs. 11ab0paTOpHOH
Merton nonoBuHHOro genenus. Meron xopa. pabore.
Merto/ 30510TOr0 ceueHus. 3agaun ONTUMHU3ALNT 3arura
PabOTHI TEITIOOOMEHHBIX aIIapaToB. n1ab0paTOPHOM
MHuoromepHas ontuMuzanus. Meron paboTEI.
KOOpMHATHOIO criycka. MeToJ rpaiu€HTHOrO Pemenne
(Hamckopeiimero) ciycka. /Tema/ MIPUMEPOB.
Bonpocs! o
pasneiry.

1.2 MeTonbl ONITUMM3AIMH XUMHKO-TEXHOJIOTHYECKUX OIIK-2.1-3 JI1.1 VYerHbIi onpoc
niporieccoB. OCHOBBI paOOTHI B TAKETE YK-1.3-3 JI1.2J13.1
SMathStudio /JIex/ 21322

1.3 Jlaboparopnas padota Nel OcHOBEI paboTHI B OIIK-2.1-3 JI1.1 OT4eTsI 10
nakete SMath Studio /J1a6/ OIIK-2.1-Y | JI1.2J12.3J13. | mabopaTopHOi

OIIK-2.1-B 1 pabore.
YK-1.3-3 21022 3amura
VK-1.3-Y 11ab0paTOpHOH
VK-1.3-B paboTsI

14 N3yueHne KOHCTIEKTa JIKIIUH U peKOMEHI0BaHHOM OIIK-2.1-3 JI1.1 Pewmenne
muteparypsl. [logroroska k 3amure OIIK-2.1-Y | JI1.2J12.3J13. TIPUMEPOB.
naboparopHoit padotsl. [ToaroToBKa K OIIK-2.1-B 1 Bompocs o
sk3ameny. /Cp/ YK-1.3-3 01032 paszey.

VYK-1.3-Y
VYK-1.3-B
Pazpen 2. Uncnennoe nuddepenuupopanue u
HHTerpupoBaHue. Penrenue anredpanyeckux
YPaBHEHHIi U pellleHHe CHCTEM
aaredpanyecKux ypaBHeHUi.

2.1 Yucnennoe nuddepeHnnpoBanme u VYcrHblii ompoc.
uHTerpupoBanue. Pemenue marpuu. Ilocrpoenue OtueTs! IO
rpa¢ukoB. Pemenne anredpandyeckux ypaBHEHHMA nabopatopHoit
JucIIeHHbIMU MeTonamu B SMath Studio. Pemenne pabore.
ypaBHEHU rpa)UaecKuM METOOM. PereHre 3ammra
ypaBHEHUH aHaTUTUYECKUMU MeTofamu. Pemenune nabopaTtopHOit
CHCTEM aJIreOpanvyecKiX YpaBHECHUH MaTPHYHBIM paboThI.
MeTonoM. PereHne ciucteMbl ypaBHEHHH METOIOM Pemenune
ntepanun. Pemenue cucreM ypaBHeHui /Tema/ IIPUMEPOB.

Bonpocsl o
pazneny.Otuer
o
IIPAKTUYECKOH
pabore

2.2 Jlaboparopnas pabora No2 Penienue OIIK-2.1-3 JI1.1 OTtyeTsl 1O
anrebpandyecknx ypaBHeHuit B SMath VYK-1.3-3 | JI1.2J12.3J13. | maGopaTopHOi
Studio. /J1a6/ 1 pabore.

2152 3amura
nabopaTopHOit
paboTHI

2.3 JlaboparopHast pabota Ne3 Pemenue cucrem OIIK-2.1-3 J1.1 OtueTsl o
anreOpanyeckux ypaBHeHuit B SMath Studio /J1a6/ OIIK-2.1-Y | JI1.2J12.3J13. | nabopaTopHOi

OIIK-2.1-B 1 pabore.
YK-1.3-3 3132 3ammra
VK-1.3-Y nabopaTOpHOH
YK-1.3-B paboTsl

2.4 Pemienne 0OBIKHOBEHHBIX UGG epeHITMaTbHBIX OIIK-2.1-3 JI1.1 Oruer no
ypaBHeHHi B smath studio (3amava Kommr). /TIp/ OIIK-2.1-Y | JI1.2J12.3J13. | mpakTH4eckoit

OIIK-2.1-B 1J13.2 pabore
VK-1.3-3 2132
YK-1.3-VY

VK-1.3-B




2.5 W3yuenue marepuana paszuena u OIIK-2.1-3 J1.1 Otuer no
pEeKOMEeHJ0BaHHOM uTepaTypbl. [loaroroBka k OIIK-2.1-Y | JI1.2J12.3JI3. | nabopaTopHoi
3amuTe J1abopaTopHbIX pador. [TonroroBka k OIIK-2.1-B 1J13.2 pabore.
sk3ameny /Cp/ YK-1.3-3 2122 3amura

YK-1.3-Y nabopatopHoit
YK-1.3-B pabore.
Pemenue 3anaq
Paznen 3. YuciaeHHoe pemieHue 00bIKHOBEHHbBIX
au¢¢epeHINAIBHBIX YPABHEHMIT

3.1 HCIIEHHOE pelleHre 0OBIKHOBEHHBIX Ortuer no
nuddepeHnnanbHEIX ypaBHeHU . [locTaHOBKA 11ab0paTOpHOM
3a7a4M YUCICHHOTO METO/A PEIICHUS pabore.
nuddepeHnnanbHEIX ypaBHeHU. MeTons! Ditnepa 3ammra
u Pynre-Kyrtel. Hopmanenas cucrema Korum. nabopaTopHOit
Penrenne 0OBIKHOBEHHBIX AN (HEPEHITHATEHBIX pabore.
ypaBHeHnil ¢ nmomomntso ¢pynxnun rkfixed. Pemenue
Ioctpoenue (ha3oBsix noptpeTos /Tema/ 3agaq. Oryer

o
MIPaKTHYECKOM
pabote

3.2 Pemenne 0ObIKHOBEHHBIX TU(GepeHINATEHBIX OIlK-2.1-3 JI1.1 OrueT no
ypaBHeHui B smath studio (3amaua Komwm) /TIp/ VK-1.3-3 | JI1.2J12.3J13. | mpakTu4eckon

1J13.2J13.3 pabote
01032

33 M3ydeHune KOHCIEKTa JIEKIMH U PEKOMEH10BaHHOM OIIK-2.1-3 JI1.1 Ortuer no
nmuteparypsl. [logroroska k 3ammre OIIK-2.1-Y | JI1.2J12.3J13. | mabopatopHoii
naboparopHoit pabotsl. [ToaroToBKa K OIIK-2.1-B | 1J13.2J13.3 pabore.
sk3ameny. /Cp/ YK-1.3-3 2122 3amura

YK-1.3-Y nabopatopHoOit
VYK-1.3-B pabore.
Pemenue 3anau
Paznen 4. OnucarenbHasi CTATHCTHKA.
O0padoTKa IKCIEPUMEHTATbHBIX JAHHBIX

4.1 OmnucarenbHbIe CTATUCTUKH. Mepbl ICHTPAbHOM Pemienue
TeHIeHIH. Mepsl m3MeHunBocTH. HopmansHOe 3amay.
pacrpeneneHne. ACHMMETPHS 1 YKCIIecC. Pemrenne
IIpoBepka HOPMAIBHOCTH PACIIPEACICHHUS. MIPUMEPOB.
DJeMeHTHI ITaHUPOBAHUS XHMUYECKOTO Bormpocs o
skcriepuMenTa. O6padoTka SKCIIePUMEHTAIBHBIX pazaeny. Otuer
JAHHBIX METOJJOM HaWMEHBIINX KBAIPATOB o
(MHK). ITorperunocts. /Tema/ MPaKTUIECKOM

pabote

4.2 OnucarenpHas craTuctuka. O6padoTKa OIIK-5.2-3 JIT.1 YerHblit onpoc
9KCIIEPUMEHTANBHBIX TAaHHBIX. /JIex/ VK-1.3-3 JI1.2J12.2

2.4
3132
43 PenieHne 0OBIKHOBEHHBIX TU( G EpeHITHATHHBIX OIIK-5.2-3 JI1.1 Order 1Mo
ypaBHeHni B smath studio (3amaua Komrm) /TIp/ OIIK-5.2-Y JI1.2712.2 IIPAKTUYECKOH
OIIK-5.2-B 2.4 pabote
VYK-1.3-3 3132
VYK-1.3-Y
VK-1.3-B

4.4 M3ydeHune KOHCIEKTa JIEKIIMH U PEKOMEH10BaHHOM OIIK-5.2-3 JI1.1 Pewenne
mutepatrypsl. [logroropka k 3amure OIIK-5.2-Y JI1.2J12.2 TIPUMEPOB.
naboparopHoit padotsl. [ToaroToBKa K OIIK-5.2-B J12.4 Bonpocs o
sk3ameny. /Cp/ YK-1.3-3 01032 pasneiry.

VK-1.3-y
YK-1.3-B

Paznen S. Metoa xoppeasinuii




5.1 Meron xoppensnuii. Koaddurment nuneiHoi 0 VYernslii onpoc.
koppensiiuu. KoadduipeHT panroBoit Ortuer no
koppensnuu. Kputiaeckne 3HaueHHSA 11ab0paTOpHOH
k03¢ duienToB koppensuuu. /Tema/ pabore.

3arura
nabopaTopHOi
pabore.
Pemenune 3anau
5.2 Merton xoppensuuii. /Jlex/ 2 OIIK-5.2-3 JI1.1 YceTHbli onpoc
YK-1.3-3 JI1.2J12.1
J12.2712.4
01032

53 JlaGoparopnas pabota Ned IIpeseHtanus mo 4 OI1K-5.2-3 JI1.1 OTy4eTsl 1O

paszneny /J1a6/ OIIK-5.2-V JI1.2J12.1 nabopaTopHOit
OIIK-5.2-B J2.2J12.4 pabore.
YK-1.3-3 2122 3amura

YK-1.3-V nabopatopHoOit
VYK-1.3-B paboTHI

5.4 M3ydeHne KOHCIEKTa JICKIMA U PeKOMEH1I0BaHHOM 3 OIIK-5.2-3 JI1.1 Ort4er 1Mo

murepartypsl.. [Togroroska k sx3ameny. /Cp/ OIIK-5.2-Y JI1.2J12.1 nabopatopHOit
OIIK-5.2-B J2.2J12.4 pabore.
VK-1.3-3 D1 D2 3ammra
VYK-1.3-Y 11ab0paTOpHOH
VK-1.3-B pabore.
Penrenune 3amau
Pa3nen 6. MeTonsl cpaBHEHUsI IBYX
He3aBHCHMBIX BbIOOPOK

6.1 CpaBrenue nucnepcuil. CpaBHEHHE AUCIIEPCUIA 0 VYerHslii onpoc.
JBYX BBIOOPOK 10 kputepuro F-dumepa, mo Pemenue
kputeputo Jlusena (Levene's Test). Tabnuia IIPUMEPOB.
KPUTHYECKUX 3HaYeHUH kpuTepus F-Ouiepa. Bonpocs! o
ITapameTpudeckue METOABI CPABHEHUS IBYX pasgeny. OTuer
He3aBUCHMBIX BbIOOpOK. Kpurepuii t-Ctbronenra o
JUISL He3aBICUMEBIX BBIOOpOK. Henmapamerpuaeckuit IIPAKTUYECKOH
xpurepuii (U-Manna-Yuran). Onpenenenue p- pabote
YPOBHSI 3HAYHMOCTH.

/Tema/

6.2 Meronbl cpaBHEHHUSI IBYX HE3aBUCHUMBIX 2 OIIK-5.2-3 JI1.1 YcTHBII onpoc

BBIOOpOK. /JIek/ YK-1.3-3 JI1.2712.4
01032
6.3 Pemenne 0ObIKHOBEHHBIX UG GepeHITHaTbHBIX 2 OIIK-5.2-3 JI1.1 Ortuer no
ypaBHeHuit B smath studio (3amaua Komrw)/ /TIp/ OIIK-5.2-VY JI1.2712.4 MPaKTUIECKOM
OIIK-5.2-B 2122 pabote
YK-1.3-3
YK-1.3-Y
VYK-1.3-B
6.4 M3ydeHne KOHCIIeKTa JICKIMA U PEKOMEHI0BaHHOM 33 OIIK-5.2-3 JIT.1 Pemenune
nurepatypsl.. [loaroroska k sx3ameny. /Cp/ OIIK-5.2-Y JI1.2712.4 IIPUMEPOB.
OIIK-5.2-B 21022 Bomnpocs o
YK-1.3-3 pasneny.
VYK-1.3-Y
VK-1.3-B
Paznen 7. [IpomeskyTouHasi aTTecTALUSA
7.1 Kypcosas pabora /Tema/ 0
7.2 Brmonaenne kypcosoii padorst /KITKP/ 11,7 VYK-1.3-3 Jd1.1
JI1.2J12.1
JI2.2J12.3
J12.4J13.1
JI3.2J13.3
21022
7.3 3amura KypcoBoid pabotsl /KP/ 0,3 VK-1.3-3 JI.1J11.2
3132
7.4 Ox3amen /Tema/ 0




7.5

IMoaroroBka k 5k3aMeHy /OK3aMeH/ 3

35,35

YK-1.3-3

J1.1
JI1.2J12.1
J12.2J12.3
J12.4J13.1
JI3.2J13.3

3192

7.6

KoncymsTHpoBaHue niepen sx3ameHoM /Kuc/ 3 2

VK-1.3-3

JI1.1J11.2
01022

7.7

Ipunstue sx3amena /MKP/ 3

0,35

VK-1.3-3

JI1.1 J11.2
01032

5. OHEHOYHBIE MATEPHUAJIBI 11O JUCIHUIIJIMHE (MOAYJIIO)

d)OHJI OLCHOYHBIX CPCACTB IIPUBCACH B HpI/IJ'IO)KeHI/II/I K pa60qel71 nporpaMme IUCHUTUINHBI (CM. JAOKYMCHT «OHCHO‘{HBIC

MaTepHualbl 0 TUCIHUIUTHHE «MaTteMaTHaecKie MeToabl B X T»).

6. YAEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIJIMHBI (MO Y.JIS)

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIUTEpaTypa

Ne ABTOpBI, COCTaBUTEIU 3arnaBue WznarenscTBo, | KommuecTro/
rof Ha3BaHUE
3BC

JI1.1 |Mamnsrues, I'. U. XuMuueckas TEXHONIOrusl. MaTeMaTnieckoe MOICTIUPOBaHHE U Mockaa, 978-5-9729-

ONTUMHU3ALIMS [TAPAMETPOB : ydeOHOe rmocodue Bomnorpa: 2107-2,
Huodpa- https://www.i
Wmxenepus, prbookshop.r
2024, 124 c. u/144601.htm
1
JI1.2 [T'ybaps, 1O. B. BBeznenne B MaTeMaTHIecKOe MOZICIMPOBAHHE : yaeOHOE Mockaa: 978-5-4497-
nocoone WutepHer- 0865-6,
Yuusepcurer | https:/www.i
HNudopmanmon | prbookshop.r
HBIX u/146328.htm
Texnonoruit 1
(UHTYHUT),
At ITu Ap
Menua, 2025,
178 c.
6.1.2. lonoJHUTeIbHAS JINTEPATYypa
Ne ABTOpBI, COCTAaBUTEIHU 3arnaBue UsnarensctBo, | KomnuectBo/
rox Ha3BaHHE
3BC

JI2.1 | JIucumun /1. B. MeTonbl TOCTPOCHUS PETPECCUOHHBIX MOJIETICH : yueOHOe HoBocubOupck: | 978-5-7782-

nocobue HoBocubupcxn | 1621-1,
i http://www.ip
rocymapctBeHH | rbookshop.ru/
Bl 45390.html
TEeXHUYECKUN
YHHBEPCHUTET,
2011, 77 c.

JI2.2 | EmenbsHOB A. M., CraTucTHudeckre MeTOIbI 00paOOTKH, TUITAHUPOBAHHS bmarosemenck: |2227-8397,
Kunsesa H. IT., WHKEHEPHOT0 AKCIIEPIMEHTA : ydeOHOe mocodne HansreBoctou | http://www.ip
Tlomoneko E. A, HBIH rbookshop.ru/
unes E. M. rocymapctBeHH | 55912 html

bl arpapHbIi
YHUBEPCHUTET,

2015,93 c.




Ne ABTOpBI, COCTABUTEIN 3arnaBue WznarenscTBo, | Kommuectso/
ron Ha3BaHUE
3bC
JI2.3 | BopobneB E. C., MeTtonbl KHOEPHETUKH B XUMHUYECKOM TEXHOJIOruu. Peanuzanus Kazans: 978-5-7882-
Bopoosera . 1. OCHOBHBIX BEIYHCIHTEIBHBIX MeTOI0B B makete MS Excel n Kazanckuit 1737-6,
cpeactBamu MS VBA : yue6HOE TOc0OOHE HaIMOHANBHBIN | http:/www.ip
uccnenosarenb | rbookshop.ru/
CKUH 62194.html
TEXHOJIOTHYECK
ui
YHUBEPCHUTET,
2015, 104 c.
JI12.4 | Muxanpuyk A. A., MHoromepHslil CTaTUCTUYECKUI aHAJIN3 HKOJIOro- Tomck: 2227-8397,
SzuxoB E. T reoxuMuueckux nzmepenuil. Yacts I11. JlabopaTopHslit Tomckuii http://www.ip
MPaKTHKYM : ydeOHOe mocooue nojuTexuuueck | rbookshop.ru/
ni 55197.html
YHUBEPCHUTET,
2015, 200 c.
6.1.3. MeTtonuueckue pa3padoTku
Ne ABTOpBI, COCTaBUTENH 3arnaBue MsnarenscTBo, | Konmnuectso/
rox Ha3BaHHE
OBC
JI3.1 |Koanenko B.B., MaremaTH4ecKiue METOIBI B XUMHUYICCKOW TEXHOJIOTHH : METOI. Ps3anb, 2012, , 1
Kynasuna H.1O., yKa3. k J1a0. paboram 64c.
[Mamxkuna I".A.
JI3.2 | KoBanenko Buk.B., UucnenHoe pemeHne quddepeHInaabHbIX YpaBHEHUH B Pszans, 2013, |, 1
Kynasuna H.1O., SMathStudio : MmeToj. yka3. k 1a0. padore 16¢.
ITamkuna I'.A.
JI3.3 | KoBaneunko Buk.B., MaremaTrHuecKrue METOIbl B XUMHUYECKON TEXHOJIOTHUH : METO/I,. Ps3anb, 2017, , 1
KynaBuna H.1O., yKa3. K Kypc. padore 16c.
[HMamxkuna I'.A.
6.2. Ilepeuens pecypcoB HH(POPMALHOHHO-TEIeKOMMYHUKAIMOHHOM ceTH ""UHTepHeT"
D1 | DnexTpoHHO-OMOMMOTEYHAst cucteMa «JIaHby, peskuM aocTtymna — ¢ 1roboro kommbeiorepa PIPTY 6e3 mapots.
22 | DnexrpoHHO-OMOMMOTEYHast cucteMa «[PRbooksy, pesknM noctymna — ¢ moboro kommbetotepa PIPTY 6e3 mapois, u3 ceTu

HUHTEPHET 110 TapOJIto.

6.3 l'[epeqem, nporpaMmmMHOro obecrneyeHHs1 U P[H(l)OpMaIIl/IOHHLIX CIIPAaBOYHBIX CUCTEM

6.3.1 IlepeyeHb JIUIIEH3MOHHOTO U CBOOOJHO PACIIPOCTPAHSIEMOI0 MPOrPaMMHOro odecneyeHms, B TOM YHcjIe

O0TE€YCCTBCHHOI'O NIPOU3BO/ICTBA

HaumeHoBaHnue

Onucanue

OmneparmonHas cucrema Windows

Kommepueckas nuueH3us

Kaspersky Endpoint Security

KOMMCP‘{CCK&}I JIMICH3UA

Adobe Acrobat Reader Ceoboanoe 1O
OpenOffice Coboanoe 1O
SMathStudio Coboanoe 1O
Microsoft Office KomMmepueckast uiieH3ust

6.3.2 IlepevyeHb HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCHUTIIMHBI (MO YJIA)

321 ydeOHO-agMUHHUCTPATHBHBIN KOpIyc. ydeOHas ayOWTOpWsS IUIS TPOBEICHHUS 3aHATHH JICKIIMOHHOTO M CEMHHAPCKOTO
THUIA, TPYIHOBBIX M HWHAWBU-AYalTbHBIX KOHCYIbTalWi, TEKYIIETO KOH-TPOJIS M MPOMEXYTOUHOH arTectanuu 44 mecTa,
npoektop Optima EW775, oskpaH, MapkepHas [OOCKa, MECTO Ui MpenojaBaTelis, OCHAIIEHHOE KOMIIBIOTEPOM,
XKUIKOCTHBIN XxpoMa-Torpad Craiiep u UK dypre-cniekrpomerp ®CM2202

328 yueOHO-aIMHHUCTPATHUBHBIA Koprmyc. 11 pabGoumx wmect (xom-mprotepHbIii kimacc (Intel Core 15/4Gb)) c
BO3MOJKHOCTBIO TIOAKIIOYEHHsT K ceTn «VHTepHeT» M obecredyeHneM JOCTy-lla B JJIEKTPOHHYIO WH-(OPMAIMOHHO-
obpazoBarenbhyto cpeay PIPTY




8. METOIMYECKHUE MATEPHAJIBI 11O JUCLUAIIJIMHE (MOY.JIIO)

MeTtonudeckue YKa3aHusd MPUBEACHLI B HpI/IJ'IO)KCHI/II/I K pa6oqeﬁ nporpaMMe TUCHUIITINHBI

Onepatop 340 000 "Komnaxus "TeH3op"
[JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMUCHIO

noannucAHoO ®reoy BO "PIrPTY", PIPTY, BopobbeBa EneHa BnaammuposHa, [mpektop MNpocTas nognucb
3ABEAYIOLLMM oMLl

KA®EPbI

noanncAHO ®reoy BO "PIrPTY", PFPTY, Bopobbesa EneHa BnagumuposHa, mpexkTtop MpocTas noanucb
3ABEAYIOLLNM OMLL

BbIMYCKAIOLLIEV

KADELPbI




