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MartemaTnueckue MeToabl B X T

pabouas mporpamMma JUCHUTUIMHBI (MOTYIIs)

3akperuieHa 3a Kapenpoi XuMH4ecKoii TEXHOJIOruu
VYueOHsIit m1aH z18.03.01_26_00.plx
18.03.01 Xumuueckas TEXHOJIOTHUS

Kamnpuxarus O0akanaBp

®opma oOydeHus 3a04Hast

OO611ast TPyI0eMKOCTh 33ET

Pacnipenenenue 4acoB AMCUUILUIMHBI 110 KypcaM
K 2
e — Uroro
Bup 3anaruit v PIl

Jlexmuu 4 4 4 4
JlaboparopHbie 8 8 8 8
[IpakTuueckue 4 4 4 4
Wnas KoHTaKkTHas 0,65 (0,65 (0,65 [0,65
pabota
KoncynerupoBanue |2 2
nepes HK3aMeHOM U
MPaKTHKOU
Uroro ayn. 18,65 | 18,65 | 18,65 | 18,65
Konrakthas pabora | 18,65 [ 18,65 | 18,65 | 18,65
Cam. pabota 69,3 (693 [69,3 [69,3
Yacsl Ha KOHTPOJIb 8,35 8,35 [8,35 |8,35
IMucemennas padora | 11,7 |[11,7 | 11,7 |[11,7
Ha Kypce
Hroro 108 108 108 108

r. Psa3ann
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Pabouas mporpamma ogoOpeHa Ha 3aceqaHuH Kadeapsl

XMMHYECKOH TEXHOJOI UM

[Iporokoin ot 28.04.2026 r. Ne 3
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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

dunocodpus

2.2

JucuunanHpl (MOIYJIM) M NPAKTHKH, /151 KOTOPBIX 0CBOEGHHUE IAHHON TUCHHILTHHBI (MOYJIsI) HEOOXOUMO KK
npealecTByolee:

221

061.113.5[ XUMHUYCCKasA TEXHOJIOI'UA

222

Opranuyeckas XUMUS

223

OCHOBEI ABTOMAaTU3alU TEXHOJIOI'MICCKUX ITPOLECCOB

224

[IpuknanHas MmexaHuka

225

HpOI/IBBOI[CTBeHHaSI IpaKTUKa

226

Cucremsl YpaBJICHUSI XUMHUKO-TCXHOJIOTHICCKUMHU ITpOoLIECCaMU

227

Texnuueckas TEPMOAHAMHKA U TCIIJIOTCXHHUKA

228

TexHomoruueckas (poeKTHO-TEXHOJIOTHYECKas)

229

HayuHo-nccnenoBareibckas padora

2.2.10

INoaroroska Kk mpoueaype 3alliThl U 3aIUTa BHITYCKHOH KBAIN(HUKAIIIOHHOH PabOTHI

2.2.11

[Ipennumniomuas npakTuka

2.2.12

Hpoueccm " anrapaTbl XHMUYECKOH TEXHOJIOTHH

2213

CHGKTpaJ'ILHBIe MCTOABI aHaJIn3a

22.14

CHGKTpOCKOHI/I‘{eCKI/Ie METOABI UCCJICIOBAHUA He(l)TerOI[yKTOB

2.2.15

TpexmepHOE MOJIETHPOBAHUE B HHXKEHEPHOM O(OPMIIEHHHU NPOLIECCOB XUMHUECKOH TeXHOIOIHU

2.2.16

XUMUYECKUE PEAKTOPBI

2.2.17

CHeKTpOoCKOIMIYEeCKUEe METO/IBI HCCIICIOBAaHNS HE(DTEIIPOYKTOB

2.2.18

Hpoueccm " anrapaTbl XHMUYECKOH TEXHOJIOTHH

2.2.19

CHGKTpaJ'ILHBIe MCTOABI aHaJIn3a

2220

TpeXMCpHOG MOICIMPOBAHHUC B MHKCHCPHOM 0(1)0pMJ'I€HI/II/I IIpoLEeCcCoB XUMHYECKON TEXHOJIOTHUU

2221

XUMHUECKUE PEAKTOPbI

3. KOMIIETEHIIUU OBYYAIOIETI'OCsl, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIUITJINHBI

(MOJYJIST)

YK-1:

Cnocoben OCYHIECTBJIATH IOUCK, Kpl/lTI/l‘IECKl/lﬁ AHAJIU3 U CUHTE3 I/[H(l)OpMaIIl/II/l, NPUMEHATH CHCTEeMHBI MOAXO0/ AJIsA
pPelIeHHUA MOCTABJICHHBIX 3a1a4

YK-1.3. Brageet 0CHOBHBIMH METO/IaMH, CIIOCOOAMH W CPeICTBAMH MOJIyU€eHHsI, XpPaHEeHHUsI U NepepadoTKku HHpopManuu,
HMeeT HABBIKH PadoThI ¢ KOMIBIOTEPOM KaK CPeACTBOM ynpasienusi HHdopmanuei




3HaTh

CrocoOeH OoCyIECTBISTh IKCIIEPUMEHTAIbHBIC UCCIICIOBAHMS M MCIBITAHUS 10 33laHHOM METO/MKE, TPOBOANTH HAOIIONCHUS U
U3MEPEHNUs! C yIeTOM TPeOOBaHHI TEXHMKH O€30MacHOCTH, 00padaThIBaTh M MHTEPIPETHPOBATH SKCIICPHUMECHTAIBHBIC TaHHBIC
Ymern

O6pabaTeIBacT U MHTEPHPETUPYET IKCIIEPUMEHTAIBHbIE JaHHBIC

Buagern

OCHOBHBIE MaTeMaTHIECKHE METOIBI PEIICHNS IIMPOKOTO Kpyra 3a/ad, CBSI3aHHBIX C MPOSKTHPOBAHUEM U PEKMMaMH padOTHI
XHMHYECKHX MPOIECCOB U 000pYNOBAaHMSA; OCHOBHBIC MCTOYHUKH HAYYHO-TEXHHYECKOH MH(OpPMAIMK IO MaTeMaTHIeCKOMY
MOJICIIMPOBAHUIO M NPOIPAMMHBIM CPEICTBAM MOJEINPOBAHUS

OIIK-2: Cnoco6eH MC0JIb30BAaTh MaTeMaTHn4yeckue, puznueckune, GU3NKO-XUMHUYECKHE, XHMUYECKHE METO/IbI IS peleHUus
3a1a4 NpogecCUOHAILHOM 1eATeILHOCTH

OIIK-2.1. Ucnob3yeT MaTeMaTu4ecKue U pusnyeckne MeToIbl JIsl pelieHus 3a1a4 npodecCHOHAIBHOM /1esITeIbHOCTH

3Harnb

OCHOBHBIC TTOHATHSI MATEMAaTHYECKOIO aHaJK3a, JIMHEHHOW anreOpbl, Teopun AU HepeHINaTbHBIX YpaBHECHHH, MaTeMaTHISCKOM
CTATUCTUKU

YMmeThb

MPUMEHSTh METO/IbI MaTEMAaTHYECKOr0 aHallM3a MPHU PEIICHUH MHXXEHEPHBIX 3aJ1a4; UCIIOJIb30BaTh HABBIKM aHATMTHUYECKOTO U
YUCIICHHOTO PEIICHUs alreOpandeckux U U PepeHINaNbHBIX YPAaBHEHUH 1 CUCTEM

Baagerns

MaTeMaTHYECKUMH METOIAMH pelieHus Mpo(eCcCHOHATbHBIX 3a/1a4, OCHOBHBIMU MPHEMaMH 00pabOTKH 3KCIEPUMEHTATbHBIX
JIAHHBIX; UCCIICIOBAHNS, aHATUTHYCCKOTO W YHUCIICHHOTO PEIIeHHs anreOpandeckux W OOBIKHOBEHHBIX JH(QepeHINATEHBIX
ypaBHEHUI

OIIK-5: Cnocoben OCYIIECTBJIATH IKCIEPUMECHTAJIbHBIC UCC/ICI0BAHUA U UCTIBITAHUSA 1O 3aJaHHOM METOAUKE, IPOBOAUTH
Ha6.]1l0£[e]-ll/lﬂ U U3MEPEHUs ¢ y1€TOM Tpeﬁonaﬂnﬁ TEXHUKHU 6630H2€HOCTH, OﬁpaﬁaTbIBaTb H HHTEPNPETUPOBATH
IKCIIEPUMEHTAJIbHBIC TaHHBIC

OIIK-5.2. O6pabaTbIiBaeT 1 HHTEPIPETHUPYET IKCNEPUMEHTAIIbHBIE TaHHbIE

3Harnb

CrocoOeH OCYIIECTBIATh 3KCIEPUMEHTAIbHbBIC UCCIICIOBAHUS M UCTIBITAHUS 110 3aJAaHHOW METOAMKE, TPOBOIUTHh HAONIOICHUS U
HU3MEPEHUs C YIeTOM TpeOOBaHMU TEXHHUKH 0E30MacHOCTH, 00padaThiBaTh U HHTEPIPETUPOBATH SKCIIEPUMEHTAIbHbIC JaHHBIC
Y™merhb

OO6pabaThIBaeT U MHTEPIPETUPYET IKCIIEPUMEHTATbHbIC JaHHBIC

Baagers

OCHOBHBIE MaTeMAaTHYECKUE METOMABI PEeIISHHs IMIMPOKOro Kpyra 3ajad, CBSI3aHHBIX C MPOSKTHUPOBAHHEM H PEKHMaMHU PabOTHI
XMUMHYECKHX MPOIECCOB U 000PY/IOBaHHMS; OCHOBHBIC MCTOYHUKHM HAYYHO-TEXHUYECKOH HMH(OpPMAIMU MO MATEMAaTHUYECKOMY
MOJICTUPOBAHUIO U MPOrPAMMHBIM CPEACTBAM MOJICIIMPOBAHUS

B pe3yibTare ocBOeHUsI AMCUMIIJIMHBI (MOYJIs1) 00y4Yarolmiics J0/1KeH

3.1 |3nars:

3.1.1 | - maTepuain o BompocaM padotsl B Smath Studio u Excel, onepanmu n pyHKIHH, ¢ TIOMOIIBI0 KOTOPBIX MOYKHO PELIUTh
KOHKpETHBIE 3341 XUMHYECKOH TexHOomorun$

3.1.2 | -craTuctndeckue metosl 0opadorku nadopmanmm Excel u Statistica.

3.2 | Ymers:

3.2.1]- MMPUMCHSATDH YUCIICHHBIC METO/bI, COCTABJIATH HpOCTefIIHHe nporpaMmsbl 4Jid pCIICHUS KOHKPETHBIX 3a1a4 pacyeTa,
IIPOCKTUPOBAHUA U OIITUMHU3ANHA ITPOLECCOB XUMHYCCKOU TCXHOJIOTHH,

3.2.2 | -pOBOANTH BEIYHCIICHHS JUTA PEIICHNS XUMUIECKHX 3a1a4 ¢ TIOMOIIBI0 IIPOrpaMMHEBIX rmakeToB Smath Studio u Excel;

3.2.3 | - mpoBecTH NEPBHYHYIO CTATHCTHYECCKYIO 00paOOTKY TaHHBIX U MOHHMMATh UX BEPOSTHOCTHYIO IIPHPOLY;

324 - HCCICA0BAaTh (MaTCMaTI/I‘{eCKI/IMI/I CTaTUCTUYCCKUMU MCTOHaMI/I) OMITMPUYCCKHUE 3aBUCUMOCTH.

3.3 | Bragern:

3.3.1 | -MeTogamu 00pabOTKU IKCTIEPUMEHTATIBHBIX JAaHHBIX U HCIIOIb30BAHMS UX PE3YIBTATOB JII 0OOCHOBAHHUS ITapaMETPOB
MaTeMaTH4YeCKUX MOJIENEil; ~-HaBbIKaM1 MCIIOIb30BaHMUs IporpaMMHoro odecrieuenust 9BM nipu pazpadorke
MaTeMaTH9IeCKHX Mojemeit

3.3.2 | - MeTomamu u criocodamu cuctembl Smath Studio u Excel st 00paboTKH pe3y/IbTaTOB aKTUBHBIX M TACCUBHBIX

9KCTIEPUMEHTOB
4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHbBI (MOAYJIS)
Kon HaumenoBanue pa3nenos u Tem /Buj 3ausitusi/ | Cemectp / | HacoB | Komneren- | Jluteparypa ®opma
3aHATHS Kypc 0007 KOHTPOJIsI

Paznen 1. MeToabl ONTUMH3AUNA XHUMHKO-
TEXHOJIOrH4eCKUX NpoueccoB. OCHOBBI padoThI
B nakere SMathStudio.




1.1 MeTobl ONITUMM3AIMH XUMHKO-TEXHOJIOTHYECKUX 0 YerHblii onpoc.
npoueccoB. [TocraHOBKa 331241 ONTUMU3ALINY. OTueTs! IO
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/ IIPUMEPOB.

Bonpocs! o
pasneiry.
1.2 Meroapl ONTUMHU3ALUNA XUMHUKO-TEXHOJIOIMUECKUX 1 OIIK-2.1-3 J1.1 VYerHbIi onpoc
niporieccoB. OCHOBBI paOOTHI B TAKETE JI1.2J13.1
SMathStudio /JIex/ 21322
1.3 Jlaboparopnas padota Nel OcHOBEI paboTHI B 2 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.
21022 3amura

11ab0paTOpHOH
paboTsI

1.4 N3yueHne KOHCTIEKTa JIKIIUH U peKOMEHI0BaHHOM 17 OIlK-2.1-3 JI1.1 Pemenue
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/ 01032 paszey.
Paznen 2. Yuciaennoe nuddepenupoBanue u
HHTerpupoBaHue. Penienue anredpanyeckux
YPaBHEHUIi U pellleHHe CUCTEM
aaredpan4ecKux ypaBHeHUH.

2.1 Uucnennoe nuddepeHnupoBaHne u 0 VYerHslii onpoc.
uHTerpupoBanue. Pemenne marpuu. Ilocrpoenue OTueTs! IO
rpa¢ukoB. Pemenne anredpanieckux ypaBHESHHMA nabopaTopHOit
yncneHHbIMA Metonamu B SMath Studio. Pemenne pabore.
ypaBHEHUI rpaduuecKuM MeToAoM. Pemenue 3amura
yYpaBHEHUI aHAIMTUYECKUMU MeToamu. Perenue n1ab0paTOPHOM
CHCTEM aJIreOpandecKix YpaBHECHUH MaTPHIHBIM paboThI.
MeTonoM. Penienue cuctemMbl ypaBHEHHM METOIOM Pewenne
utepauun. Pemenue cucrem ypaBHeHuid /Tema/ MIPUMEPOB.

Bonpocs! o
pasgeny.Oryer
o
MPAaKTHYECKON
pabote

2.2 JlaboparopHast pabota Ne2 Pemrenue 2 OIlK-2.1-3 JI1.1 OTYeTHI IO
anrebpandeckux ypaBHeHUi B SMath JI1.2J12.3J13. | naGopaTopHOH
Studio. /J1a6/ 1 pabore.

21032 3amura
1abopaTOpHOH
paboTsI
2.3 JlaboparopHas padora Ne3 Pemienue cucrem 2 OIlK-2.1-3 JI1.1 OTtyeTsl 1O
anrebpandeckux ypaBaenuit B SMath Studio /J1a6/ OIIK-2.1-Y | JI1.2J12.3J13. | nabopaTopHOi
OIIK-2.1-B 1 pabore.
2152 3arura

1a60paTopHOH
paboTHI

2.4 Penienne 0OBIKHOBEHHBIX TU( G epeHITHaTHHBIX 1 OIlK-2.1-3 JI1.1 Ortuer mo
ypaBHeHuil B smath studio (3amaua Komm). /IIp/ OIIK-2.1-Y | JI1.2J12.3JI3. | mpakTudeckoit

OIIK-2.1-B 1J13.2 pabote
3132

2.5 N3ydenune matepuana paszaena u 17 OIlK-2.1-3 JIT.1 Ortuer no
peKoMeH10BaHHOM uTepatypsl. Ilogroroska k OIIK-2.1-Y | JI1.2J12.3J13. | nabopaTopHoi
3aiuTe JjabopatopHbeix pabor. [loaroroka k OIIK-2.1-B 1J13.2 pabore.
sk3ameny /Cp/ 21392 3amura

1ab0paTOpHOH
pabore.

Pemenue 3anau




Paznen 3. YuciieHHoe pelieHUe 00bIKHOBEHHBIX
nupdepeHIUATBLHBIX YPABHEHUH

3.1 HCJICHHOE pelIeHHe OOBIKHOBEHHBIX 0 Ortuer no
muddepeHnmanbHEIX ypaBHeHNH. [TocTaHOBKA 1abopaTOpHOH
3a[la4ud YUCIIEHHOTO METOIa PEIICHH pabore.
muddepeHInaNTbHBIX ypaBHeHNH. MeTobl Diiiepa 3amura
u Pynre-Kyrtsl. Hopmanbhas cucrema Komu. nabopaTOpHOH
Pemrenne 0OBIKHOBEHHBIX AN HEPEHITHATBHBIX pabore.
ypaBHeHHU# ¢ noMouibio Gpynkuuu rkfixed. Pemenue
IToctpoenue da3oBsix moptpeToB /Tema/ 3amad. Otyer

o
MIPaKTUYECKOM
pabore

3.2 PenieHne 0OBIKHOBEHHBIX UGG epeHITaTbHBIX 1 OIIK-2.1-3 JI1.1 Oruer no
ypaBHeHni B smath studio (3amaua Korrm) /TIp/ JI1.2J12.3J13. | mpaKTHYeCcKOH

1J13.2J13.3 pabore
2132

33 M3y4eHne KOHCIIEKTa JICKIIMA U PEKOMEH/I0BaHHOM 15 OIIK-2.1-3 JI1.1 Ortuer 1o
nurepatypsl. [loaroroBka k 3amure OIIK-2.1-Y | JI1.2J12.3J13. | maGoparTopHoit
nabopaTopHOi pabotsl. [ToaroToBka K OIIK-2.1-B | 1J13.2JI3.3 pabore.
sk3ameny. /Cp/ 21022 3amura

1a60paToOpHOH
pabore.
Pewenue 3amau
Paznen 4. OnucarejbHasi CTATHCTHKA.
O0pabdoTka IKCIEPUMEHTATBbHBIX JAHHBIX

4.1 OnucaTenbHbIE CTATUCTUKA. Mephl IEHTPATLHON 0 Pemenue
TeHAeHIMH. Mepbl u3MeHunBoctu. HopmansHoe 3az1a4.
pacnpeneneHue. ACUMMETpPHs U DKCLECC. Pemenue
[IpoBepka HOPMATBEHOCTH paCIPEICICHHS. IIPUMEPOB.
DeMeHTHI ITaHUPOBAHUS XMMUIECKOTO Bormpocsr o
skcriepuMenTa. O6paboTka SKCIIePUMEHTATBHBIX pasgeny. OTuer
JAHHBIX METOZOM HAUMEHBIIUX KBaPaTOB o
(MHK). ITorpemrocts. /Tema/ MIPAaKTHYECKOM

pabote

4.2 OmmcarensHas cratucTika. O6paboTka 1 OIIK-5.2-3 Jd1.1 VYernsli onpoc
9KCHEPUMEHTANBHBIX TaHHBIX. /JIex/ JI1.2J12.2

2.4
3132

43 Pemenne 0OBIKHOBEHHBIX TU(GepeHITHATHHBIX 1 OIIK-5.2-3 JI1.1 Ort4er o

ypaBHeHuil B smath studio (3amaua Komrn) /TIp/ OIIK-5.2-Y JI1.2712.2 IIPAKTUYECKOU
OIIK-5.2-B 2.4 pabote
3132

4.4 M3ydeHne KOHCIIEKTa JIEKIMA U PEKOMEH10BaHHOM 9 OIIK-5.2-3 JI1.1 Pemenne
nutepatypsl. Ilogroroska k 3amure OIIK-5.2-Y JI1.2712.2 MIPUMEPOB.
naboparopHoi pabotsl. [ToaroroBka k OIIK-5.2-B J12.4 Bonpocsl o
sk3ameny. /Cp/ 3132 pasneiry.
Pazpen S. Meroa xoppeasinuii

5.1 Merton koppensauuii. Koo dunuent nuneitnon 0 YerHblii onpoc.
koppensiiuu. KoadduipeHT panroBoit OTuer no
koppensnuu. Kputiaeckne 3HaueHHSA 11a00paTOPHOH
ko3 urrenToB koppemsauun. /Tema/ pabore.

3arura
nabopaTopHOi
pabore.
Pemenune 3anau
5.2 Merton xoppensauuii. /Jlex/ 1 OI1K-5.2-3 JI1.1 YceTHbli onpoc
JI1.2J12.1
J12.2712.4

01022




53 Jlabopatopras padorta Ne4 IIpesenrtarus no 2 OIIK-5.2-3 J1.1 Otuetsl O
paszneny /J1a6/ OIIK-5.2-VY JI1.2J12.1 nabopaTopHOit
OIIK-5.2-B J2.2J12.4 pabore.
01032 3amura
nabopatopHoit
paboThI
5.4 M3ydeHne KOHCIIEKTa JICKIIMA U PEKOMEH1I0BaHHOM 5,3 OIIK-5.2-3 JIT.1 Ortuer no
nurepatypsl.. [loaroroska k sx3ameny. /Cp/ OIIK-5.2-Y JI1.2J12.1 1ab0paTOpHOH
OIIK-5.2-B J2.2J12.4 pabore.
D1 D52 3ammra
11ab0paTOpHOH
pabore.
Pewenue 3anau
Pa3nen 6. MeTonsl cpaBHEeHUsI IBYX
He3aBHCHMBIX BbIOOPOK
6.1 Cpasrenue nucnepcuil. CpaBHEHHE AUCIIEPCUIA 0 VYerHslii onpoc.
JBYX BBIOOPOK 10 kputepuro F-®dumepa, mo Pemenue
kputepuro Jlusena (Levene's Test). Tabnuia MIPUMEPOB.
KPUTHYECKUX 3HaYeHUH kpuTepus F-Ouiepa. Bonpocs! o
ITapameTprdeckre METOABI CPAaBHEHHS ABYX paznmery. OTuer
He3aBUCHMBIX BbIOOpOK. Kpurepuii t-CtproneHra o
JUISL He3aBICUMEBIX BBIOOpOK. Henmapamerpuueckuit MIPAKTUYECKOH
kpurepuii (U-Manna-Yuran). Onpenenenue p- pabote
YPOBHS 3HAYUMOCTH.
/Tema/
6.2 Meronbl cpaBHEHHMSI IBYX HE3aBUCHUMBIX 1 OIIK-5.2-3 JI1.1 YcTHBII onpoc
BEIOOpOK. /JIex/ JI1.2712.4
01032
6.3 Pemenne 0OBIKHOBEHHBIX AU (HEPEHITHATBHBIX 1 OIIK-5.2-3 J1.1 Otuer no
ypaBHeHuit B smath studio (3amava Komw)/ /TIp/ OIIK-5.2-Y J11.2]12.4 MPaKTHYECKOM
OIIK-5.2-B 3132 pabote
6.4 M3ydeHne KOHCIIEKTa JIEKIMA U PEKOMEHI0BaHHOM 6 OIIK-5.2-3 JIT.1 Pemenune
aurepatypsl.. [loagroroska k sx3amery. /Cp/ OIIK-5.2-Y JI1.2712.4 IIPUMEPOB.
OIIK-5.2-B 21032 Bonpocs o
paszneny.
Paznen 7. IlpomesxxyTouHas arTecTanus
7.1 Kypcosas pabora /Tema/ 0
7.2 Bernonnenue KypcoBoit padotst /KITKP/ 11,7 JI1.1
JI1.2J12.1
J12.2J12.3
J12.4J13.1
JI3.2J13.3
01032
7.3 3amura KypcoBoii pabotsr /UKP/ 0,3 JIT.1J11.2
2122
7.4 Dx3amen /Tema/ 0
7.5 IMonroroBka k 3x3amMeHy /Jk3aMeH/ 8,35 JI1.1
JI1.2J12.1
JI2.2J12.3
J12.4J13.1
JI3.2J13.3
21022
7.6 KoncynsrrpoBanue nepes sk3ameHom /Kouce/ 2 JI.1J11.2
21092
7.7 Ipunstue sx3amena /IKP/ 0,35 JI.1J11.2
01032

5. OHEHOYHBIE MATEPHUAJIBI ITO JUCIUAIIIMHE (MOAYJIIO)

®DOHJ OLICHOYHBIX CPECTB MpuBeAcH B [IpunoxkeHnu k pabodei mporpaMme IUCIHMIUIAHEI (CM. TOKYMEHT «OLieHOYHBIC

MaTepHabl Mo JUCHUILTHHE «MaTemarnueckue MeToabl B X T»).




6. YAEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO Y.JIS)

6.1. Pexomenayemas qureparypa

6.1.1. OcHoBHas UTEpPaTYpa

Ne ABTOpBI, COCTaBUTEIU 3arnaBue WznarenscTBo, | KommuaecTso/
ron Ha3BaHUE
3BC

JI1.1 |T'ybaps, 1O. B. BBenenue B MaTeMaTHUECKOE MOJCIUPOBAHUE : ydeOHOE Caparos: 978-5-4488-

rmocoowue sl CIo IIpododpazosa |0991-0,
Hue, 2024, 178 | https://www.i
c. prbookshop.r
u/139744 htm
1
JI1.2 |Mansues, I'. U. Xumuueckasi TeXxHonorus. MaremaTH4eckoe MOICTTUPOBAHKE U Mockaa, 978-5-9729-
ONITUMU3AINS TTApaMETPOB : ydeOHOe mocooue Bomnorpa: 2107-2,
Uudpa- https://www.i
Wmxenepus, prbookshop.r
2024, 124 c. u/144601.htm
|
6.1.2. lonoJHUTeIbHAS JINTEPATYpa
No ABTOpBI, COCTAaBUTETH 3arnaBue UsnarensctBo, | KommuectBo/
rox Ha3BaHUE
3bC

JI2.1 | JIucuuun /1. B. MeTobl TOCTPOSHUS PErPECCUOHHBIX MOIETICH : yueOHOe HoBocubupck: | 978-5-7782-

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

JI2.2 | EmennssHoB A. M., CraTucTHyeckre METOIbI 00paOOTKH, TNIAHUPOBAHHS bnaroeemenck: |2227-8397,
Kungesa H. I1., WH)XEHEPHOT0 SKCTIIEPUMEHTA : ydeOHOe mocodme HaneueBoctou | http://www.ip
TTomoneko E. A, HBII rbookshop.ru/
munes E. M. rocymapctBeHH |55912.html

Bl arpapHbIi
YHUBEPCHUTET,
2015,93 c.
JI2.3 | BopobneB E. C., MeToabl KHOEPHETHKY B XMMHUYECKOW TEXHOJIOTHH. Peanuzanus Kazans: 978-5-7882-
Bopoosesa . 1. OCHOBHBIX BEIYHCIHTEIBHBIX MeTOI0B B makete MS Excel n Kazanckuit 1737-6,

cpeactBamu MS VBA : yaue6HOE TTocoOme HaIMOHATBHEIN | http:/www.ip
uccnenosarens | rbookshop.ru/
CKHH 62194 .html
TEXHOJIOIHYECK
ui
YHUBEPCHUTET,
2015, 104 c.

JI2.4 | Muxanpuyk A. A., MHoromMepHbIi CTATUCTUYECKUI aHAJIN3 IKOJIO0T0- Tomck: 2227-8397,

SzuxoB E. T'. reoxuMuaeckux n3mepenuil. Yacts I11. Jlaboparopasit Tomckuii http://www.ip
MPAKTHKYM : yaeOHOe mocodue nonutexaudeck | rbookshop.ru/
ni 55197.html
YHUBEPCHUTET,
2015, 200 c.
6.1.3. MeTtonuueckue pa3padoTku
Ne ABTOpBI, COCTAaBUTENH 3arnaBue UsnarensctBo, | KomnuectBo/
rox Ha3BaHUE
3bC
JI3.1 |KoBanenko B.B., MareMaTHYecKie METOIbI B XUMHYECKOH TEXHOJIOTHH | METO/I. Ps3ansb, 2012, , 1

Kynasuna H.1O.,
Ilamkuna I'.A.

yKa3. k J1ab. paboTam

64c.




Ne ABTOpBI, COCTABUTEIN 3arnaBue WznarenscTBo, | Kommuectso/
ron Ha3BaHUE
3bC
JI3.2 | KoBanenko Buk.B., YucnenHoe pemenne auddepeHmanbHbIX ypaBHEHHH B Pszans, 2013, |, 1
Kynasuna H.1O., SMathStudio : MmeTo. yka3. k 1ab. padore 16¢.
[Mamkuna I".A.
JI3.3 | KoBanenko Buk.B., MaremaTHueCcKrue METOIBI B XUMHUYECKOM TEXHOJIOTHUH : METOI,. Ps3anb, 2017, o1
KynaBuna H.1O., yKa3. K Kypc. padore 16c.
[Hamxkuna I'.A.

6.2. Ilepeuens pecypcoB HH(OPMALUOHHO-TEJIeKOMMYHUKAMOHHOM ceTH ""UHTepHeT"

31 | OnexrponHO-OMONIMOTEUHAs cucTeMa «JlaHby, pesxuM gocTyma — ¢ modoro komneiorepa PIPTY 6e3 maposs.

22 | DnexTpoHHO-OMOMMOTEYHAst cucteMa «[PRbooksy, pesknM moctymna — ¢ moboro kommbetotepa PIPTY 6e3 mapons, u3 ceTu

HMHTEPHET 110 apOJIto.

6.3 Ilepeyenb MporpaMMHOro odecredeHusi 1 HH(PpOPMALNOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepeyeHb JIMIIEH3HOHHOTO M CBOOOAHO PACIIPOCTPAHSIEMOr0 MPOrPaMMHOro odecneyeHms, B TOM YHcjIe

O0TE€YECCTBCHHOI'O IIPOU3BOICTBA

HaumeHoBanue

Onucanue

OmneparronHast cucrema Windows

Kommepueckas nuueH3us

Kaspersky Endpoint Security

Kommepueckas nuueH3us

Adobe Acrobat Reader CsobonHoe I1O
OpenOffice Coboanoe 1O
SMathStudio Coboanoe 1O
Microsoft Office KomMepueckas uIieH3us

6.3.2 Ilepevyenb HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHWE JUCHUIIJIMHBI (MO YJIA)

321 ydeOHO-aAMUHHUCTPATHBHBIN KOpIyc. ydeOHas ayaWTOpWsS IUIS TPOBEICHUS 3aHATHH JICKIIMOHHOTO M CEMHHApPCKOTO
THUIMA, TPYIIOBBIX M WHAWBU-IYalbHBIX KOHCYIbTalWH, TEKYIIETO KOH-TPONS M MPOMEXKYTOUHOH aTTecTanuu 44 mecTa,
npoektop Optima EW775, oskpaH, MapkepHas [OcKa, MECTO JJIsi IIPEIOJaBaTelisi, OCHAIICHHOE KOMITBIOTEPOM,
XHUIKOCTHBIN Xpoma-Torpag Craiiep n UK @ypre-cniexrpomerp ®CM2202

328 yueOHO-aIMHHUCTPATHUBHBIA Kopmyc. 11 pabGoumx wmect (xom-mbrorepHbIii kimacc (Intel Core 15/4Gb)) c
BO3MOJKHOCTBIO TIOAKIIOUEHHsT K ceTH «VHTepHeT» M obecredyeHneM JOCTy-lla B JJIEKTPOHHYIO HH-(OPMAaIMOHHO-
obOpaszoBarenbHyto cpeny PIPTY

8. METOANYECKHUE MATEPUAJIBI 1O JUCIUIIVIMHE (MO YJIIO)

Meroandeckue yka3aHUs MpUBeICHHI B [IpuioskeHnu k pabodeit mporpaMme AUCIUTLIHHEL

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

noanucAHoO ®reoy BO "PIrPTY", PIPTY, BopobbeBa EneHa BnaammuposHa, [vpektop MNpocTas noanucb
3ABEAYIOLLMM oMLl

KA®EPbI

noanncAHO ®reoy BO "PIrPTY", PFPTY, Bopobbesa EneHa BnagumuposHa, mpexktop MpocTas noanucb
3ABEAYIOLLNM oML

BbIMYCKAIOLLIEV

KADELPbI




