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Pacnpenenenne YacoB TUCHHUIUVIMHBI 110 ceMecTpam

Cemectp
(<Kypc>.<Cemectp 320
Ha Kypee>) Uroro
Henens 16

Bun 3ansarmit v PIl v PII
Jlexnmm 8 8 8 8
JlabopaTopHsie 16 16 16 16
ITpakTuueckue 8 8 8 8
Wnas KoHTaKTHas 0,65 (0,65 (0,65 [0,65
pabota
KoncynerupoBanue | 2 2 2 2
nepe] 9K3aMeHOM H
IIPAKTUKOM
Uroro ayx. 34,65 | 34,65 | 34,65 | 34,65
KonrakrtHas padora | 34,65 | 34,65 | 34,65 | 34,65
Cam. paboTa 26,3 (26,3 263 |263
Yacel Ha KOHTPOJIb 35,35 | 35,35 35,35 | 35,35
[Mucemennas padora | 11,7 [ 11,7 | 11,7 |[11,7
Ha Kypce
Hroro 108 108 108 108

r. Psa3ann
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®I'0OC BO - 6akanaBpuar no HampasieHuo noarotoBku 18.03.01 Xumuueckas texnonorus (npukaz Muno6prayku Poccuu ot
07.08.2020 r. Ne 922)

COCTaBJICHA HA OCHOBaHHMH y4eOHOTO TUIaHa:
18.03.01 Xumuueckass TSXHOJIOTHS

YTBEP)KACHHOTO YYEHBIM COBETOM By3a OT 26.01.2024 mpoTokoin Ne 8.

Pabouas mporpamma omoOpeHa Ha 3aceJaHUH KadeIpol

XMMHYECKOI TEXHOJIOTMH

[Iporokon ot 15.05.2024 . Ne 5
Cpok geiictBust nporpammsl: 20242028 yu.r.
3aB. xaenpoit Kosanenko Buktop BacunseBuu



Buzuposanue PII/I 1151 McnioiHeHUs B 04epeIHOM Y4eOHOM roay

Pabouas nmporpamma mepecMoTpeHa, 00CyKaeHa U 0100peHa s
ucroaaeHus B 2025-2026 yueOHOM roay Ha 3acefaHuu Kadeapsl
XuMHYECKO TEXHOJIOTHH

[Iporokonm ot 20251, N

3aB. kadenpoi

Buzuposanue PII/] 11 ucnioiHeHUs B 04epeHOM Y4eOHOM roay

Pabouas mporpamMMa mepecMoTpeHa, 00cyKaeHa u 0Io0peHa IS
ucnonHenus B 2026-2027 yueOHOM Toay Ha 3aceIaHuu Kadbeapol
XUMHUYECKOi TEXHOJIOTMH

[Iporokonm ot 2026 1. No

3aB. kadeapoit

Buzuposanue PII/] ny1s1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy
Pabouas mporpamma mepecMoTpeHa, 00CyKaeHa U 0100peHa s
ucroaueHus B 2027-2028 yueOHOM roay Ha 3acefaHuu Kadeapsl
XUMHYeCKOH TEXHOJIOTHH

[Iporokonm ot 2027 1. Ne

3aB. kadenpoi

Buzuposanue PII/] nyis1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy

Pabouast mporpamMma nepecMoTpeHa, 00cykaeHa u o1o0peHa Jist
ucnonHeHus B 2028-2029 yueOHOM roay Ha 3acegaHuu Kadeapsl

XUMHYECKOi TEXHOJIOTMH

[Iporokonm ot 2028 1. No

3aB. kadeapoit




1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.

Ju—

HGHBIO OCBOCHUS NUCHUINUINHBI ABJISACTCA NU3YYCHNUC YUCIICHHBIX U CTATUCTUYCCKNUX METOIOB PEHICHUS TPU-KITaJHBIX
3aJ1a4 XUMHYECKON TEXHOJIOTHH.

1.2

3agaun U3ydeHUs AUCIUIUIMHBL: METOABI IIOUCKA SKCTpeMyMa (DYHKIIHI; YUCIICHHBIC METO/IbI PEIICHUS aNre0pandeckKux U
nuddhepeHInaTbHBIX YPaBHEHUHI; CTATUCTHYECKask 00pabOTKa IKCIEPHMEHTAIBHBIX JaHHBIX.

2. MECTO JUCHHUIIJIMHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

Hukn (paznen) OIT: |

2.1

TpeGoBaHus k nNpeBapUTEIbHOI MOATOTOBKE 00y4al01Ierocs:

2.1.1

VmxeHepHas ¥ KOMITBIOTEpHAas rpaduka

2.1.2

Wnadopmarnka

2.13

KomnonnHas xumust

2.14

O6H_la$[ 1 HCOPraHU4CCKasi XuMHs

2.1.5

O3HaKOMHTEIbHAS IIpaKTUKa

2.1.6

Y4eOHas npaKkTHKa

2.1.7

Beenenne B nmpodecCHOHATBHYIO AESTENbHOCTD

2.1.8

@unocodus

2.2

Jducuuniauabl (MOIYJIH) U PAKTUKH, JJI51 KOTOPbIX OCBOEHHE TAHHOW JUCHHUIIJIMHBI (MOAYJIs1) HEOOXOTUMO KaK
npeanecTByonee:

221

O6H_la$[ XUMHUYCCKaA TCXHOJIOTHUA

222

OpFaHI/I‘{CCKaH XUMUA

223

OCHOBBI aBTOMAaTH3aluM TEXHOJOTI'MIECKUX MPOLECCOB

224

[Ipuknannas MmexaHuka

225

HpOI/I?;BO)ICTBeHHaSI IpaKTUKa

2.2.6

CucreMsl YIIpaBJICHUA XUMUKO-TEXHOJIOTUICCKUMU IpoHeccaMu

227

Texanueckas TCPMOJANHAMHUKA U TCIIJIOTCXHHUKA

228

TexHomormyeckas (IPOCKTHO-TEXHOIOTHYECKAsT )

229

Hay‘IHO-I/ICCJ'IeHOBaTe.HLCKa)I pa60Ta

2.2.10

[MonroToBka K mpoueAype 3alIUThl U 3aIIUTa BBITYCKHON KBAIU(UKAIIMOHHON paboThI

2.2.11

Hpe,Z[I[I/IHHOMHaH TMpaKTUKa

2.2.12

[Ipouecce! 1 anmapaThl XUMHYECKON TEXHOJIOTHI

2.2.13

CHGKTpaJ'ILHBIC MCTOAbI aHAJINU3a

22.14

CHGKTpOCI(OHI/I‘leCKI/IG METOABI UCCJICIOBAHUA He(l)TerOZ[yKTOB

2215

TpeXMepHoe MOACINPOBAHUC B HHXKCHEPHOM OtbOpMJ'ICHI/II/I IpoueccoB XHMHYECKON TEXHOJIOTHUH

2.2.16

XUMHUYECKHE PEAKTOPHI

3. KOMIIETEHIIX OBYYAIOIIET'OCS, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIHIUTIJINHBI

(MO YJIST)

VK-1:

Cnocoben OCYHIECTBJIATH IOUCK, KpPITl/l‘-leCKl/lﬁ AHAJIN3 U CHHTE3 Hl—l(l)OpMaIIl/Il/l, NPUMEHATDH CHCTEeMHBIH MOAXO0X AJIs
peuaieHus NOCTABJICHHbIX 3a1a4

YK-1.3. BraseeT 0CHOBHBIMH MeTOJAMH, CIIOCO0aMHU H CPeICTBAMH MOJY4eHHUs], XPAHEeHHs U NMepepadoTku HHpopMAaLNH,
HMeeT HABBIKH PadoThl ¢ KOMIBIOTEPOM KAK CPeCTBOM yNnpaBJieHus1 HHpopManueii

3HaTh

WCTOYHUKH HHpOpManuy, TpedyeMble IUIsi pEUICHHUS MMOCTaBICHHOM 3a1a4un

YMmeThb

HCIIOJIB30BAaTh PA3JIMIHBbIC TUIILI TOMCKOBLIX 3aIlIPOCOB

Baanernb

CTIIOCOOHOCTBIO TIOMICKA MH(DOPMAITHH

OIIK-2: Cnioco0eH ucnoib30BaTh MaTeMaTu4eckue, pusnyeckne, GU3NKoO-XUMHUYECKHe, XHMUYECKHEe METO/IbI I pelleHUs

3azavd HpO(l)ECCPIOHaJI])HOﬁ JACATCIBHOCTH

OIIK-2.1. Ucnonb3yeT MaTeMaTH4YecKUe U (pU3NYeCKUEe METOABI VISl pelleHus] 32124 NPogecCHOHATbHOM 1esITeJIbHOCTH




3HaThL

OCHOBHBIC MTOHATHSI MATEMATHYECKOTO aHAIN3A, JIMHEWHOH anreOpbl, Teopuu Tu(QepeHIHaIbHbIX YPABHCHUI, MaTeMaTHIeCKON
CTATUCTHKH

YMmeThb

OPUMEHSTh METO/IBI MATEMATHYECKOT0 aHAIIM3a [IPU PEIICHUH HH)KCHEPHBIX 3a/1a4; UCTIOIb30BATh HABBIKH AHATTUTHISCKOTO U
YHCICHHOTO PEUICHHUs alreOpandeckux u audGepeHIMaabHbIX YPaBHEHUI U CHCTEM

Baanernb

MATEMATUICCKUMU METOJaMU PCIICHUSA HpOd)eCCI/IOHaHBHLIX 3a/1a4, OCHOBHBIMU IIpUE€MaMU O6pa6OTKI/I OKCTICPUMCHTAJIbHBIX NAHHBIX;

UCCIIC/IOBaHUS, aHATMTHYECKOTO U YMCIICHHOTO PEeIeHHs ajlreOpanyeckux 1 OObIKHOBEHHBIX TU((EepeHIIMATBHBIX YpaBHEHHI

OIIK-5: Crioco0eH ocylIecTBISTh YKCIepHUMEHTATbHbIE HCCIeT0BAHNS U NCIBITAHNASA 10 3aJaHHOI METOANKe, MPOBOANTH

Ha0/1101eHUs 1 U3MEPEeHHs ¢ y4eTOM TPeOOBAHNI TeXHHKHU 0e30I1aCHOCTH, 00padaThIBaTh M MHTEPIIPETHPOBATH

IKCNICePUMEHTAJTbHbIC JaHHbIC

OIIK-5.2. O6padaTbiBaeT U HHTEPHPETHPYET IKCIIEPUMEHTAJIbHbIC JAHHbIE

3HaThb

Crioco0eH OCyIIeCTBIATh SKCIIEPUMEHTATIBHBIC UCCIECIOBAHNS U HCIIBITAHUS IO 33JaHHOM METO/INKE, IIPOBOJUTEH HAOTIOICHUS H
U3MEPEHUs C y4eTOM TpeOOBaHUM TEXHUKU 0€30IacCHOCTH, 00pabdaTeIBaTh U MHTEPIPETUPOBATH AKCIIEPUMEHTAIbHEBIE JaHHBIE

WYmernb

O6pa6aTI)IBaeT 1 UHTCPIPETUPYCT DKCIICPUMCHTAJIbHBIC JaHHBIC

Baanernb

OCHOBHBIE MATEMATUYCCKNE METOAbI PECHICHUS IINPOKOTO KPYyTa 3a/1a4, CBA3aHHBIX C IPOCKTUPOBAHUEM U PEIKUMaMHU pa6OTLI
XUMHUYCCKHUX IMPOLECCOB 1 060py)103aHH;{; OCHOBHBIC UCTOYHHUKH HaquO-TeXHquCKOﬁ I/IH(i)OpMaHI/II/I 10 MaTeMaTH4CCKOMY
MOJCIMPOBAHUIO U MPOTrPAMMHBIM CPEACTBAM MOACIIUPOBAHUSA

B pe3yabTaTe 0CBOEHUS TUCHUILIAHBI (MOTYJIsI) 00y4aOIIHICS TOKEH

3.1|3nars:
3.1.1| - matepuan mo Bompocam pabots! B Smath Studio n Excel, onepanuu n ¢pyHKIum, ¢ HOMOIMIBI0 KOTOPEIX MOXKHO PEIINTh
KOHKPETHBIC 3314l XUMHYECKOH TexHOmoruu$
3.1.2 | -cratuctiueckue MeToasl 06padotku nHpopmanuu Excel u Statistica.
3.2 | ¥mersn:
3.2.1 |- mpUMEHATH YNCICHHBIC METO/BI, COCTABIIATE IPOCTEHIIIME TPOTPAMMBI JUIS pEIICHUs] KOHKPETHBIX 3a/1a4d pacyera,
IIPOEKTUPOBAHUS M ONTUMHU3ALUH [IPOLIECCOB XUMHUECKOH TEXHOIOTHY;
3.2.2 | -mpoBOAUTH BEIYHUCICHHS A PEIICHUS XUMUIECKUX 3a/1ad ¢ OMOIIBIO IPOTrpaMMHEIX makeToB Smath Studio u Excel;
3.2.3 |- mpoBecTH IEPBUYHYIO CTATHCTHIECKYI0 00PaOOTKY TaHHBIX U TOHUMATh UX BEPOSTHOCTHYIO IPUPOY;
3.2.4| - mccnenoBath (MaTeMaTHIECKUMH CTATHCTHUSCKUMH METOIaMH ) SMITHPHYECKAE 3aBUCHMOCTH.
3.3| Bnagern:
3.3.1| -meronamu 06pabOTKM SKCIIEPUMEHTANBHBIX JAHHBIX U UCIIONB30BAHUS UX PE3YJIbTATOB JUIsi 0OOCHOBaHMS [TapaMETPOB
MaTeMaTHYECKIX MOJIETICH; ~-HaBbIKaMH UCTIONIb30BaHMS TPOTpaMMHOro obecriedennst OBM npu pazpaboTtke
MaTeMaTUYECKUX MOAEIeH
3.3.2| - metomamu u ciocobamu cuctems! Smath Studio u Excel s 06paboTKy pe3yIbTaTOB aKTHBHBIX U TACCHBHBIX
IKCTIEPUMEHTOB
4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MO YJISA)
Kon HanmeHnoBaHue pa3jgenos u TeMm /Buj 3aHaTus/ | Cemectp /| Yacos | Komneren- | Jluteparypa ®opma
3aHATHSA Kype 1070 KOHTPOJISt
Paznen 1. MeToasl oNTHMH3ANUH XUMHKO-
TeXHOJIOTHYEeCKHX npoueccoB. OCHOBBI PadoThI
B makere SMathStudio.

1.1 MeTo bl ONTUMM3AIUN XUMHKO-TEXHOJOTHUYECKUX 3 0 YerHbli onpoc.
npoueccoB. [locTaHoBKa 3aa4y ONTUMHU3ALIUH. OTyeTs! 1O
OnHOMepHast ONTUMH3AIHL. MeTo T IpoOIIeH . nmabopaTopHOH
Merton non0BUHHOTO Aenenus. Merog xopa. pabore.
Merto 30/10TOr0 ceueHus. 3agauyn ONTUMU3ALAU Samura
paboTHI TETII0OOMEHHBIX alapaToB. J1ab0opaToOpHOIi
MHoromepHas ontumusanusa. Meton paboTEL.
KOOPAMHATHOIO CIIycKa. MeTos rpaiueHTHOro Pemenue
(namckopeiirero) ciycka. /Tema/ MIPUMEPOB.

Bomnpocsl o
paszeny.

1.2 MeToap! ONTUMHU3ALUY XUMHKO-TEXHOJIOTUYECKUX 3 2 YK-1.3-3 JI1.1J13.1 VYerHbll onpoc
niporieccoB. OCHOBBI pabOTHI B MAKETE OIIK-2.1-3 2132
SMathStudio /JIex/




1.3 JIabopaTopHas padota Nel OcHOBBI pabOTHI B YK-1.3-3 | JI1.1J12.3]J13. Otyerts! 10

nakete SMath Studio /JTa6/ VYK-1.3-V 1 J1a00paTOPHOM
VK-1.3-B 2132 pabore.
OIIK-2.1-3 3amura

OIIK-2.1-Y nabopaTopHOii
OIIK-2.1-B paboThl

1.4 M3yueHne KOHCIIEKTa JIEKIIMIA U pEeKOMEH0BaHHOMN YK-1.3-3 | JI1.1JI12.3J13. Pemenue
nutepatypsl. [loaroroska k 3ammure VK-1.3-Y 1 TIPUMEPOB.
nabopatopHoii paboTsl. [ToaroToBka K VK-1.3-B 2122 Bomnpocsi o
ak3ameny. /Cp/ OIlK-2.1-3 paszeny.

OIIK-2.1-Y
OIIK-2.1-B
Pazpnes 2. UnciaeHnHoe gudgepeHnupoBanue u
HHTerpupoBaHne. Pemenne anreépandecknx
YpPaBHeHHUIi U pelieHHe CUCTeM
ajre0panyecKux ypaBHeHHIA.

2.1 UYucnenHoe audQepeHIpoBanme u VerHslii onpoc.
uHTerpupoBanue. Pemenue marpui. [loctpoenue OT4eTsI 1Mo
rpa¢ukoB. Perrenue anredpandeckux ypaBHESHHMA J1a00paTOPHOM
yrcneHHbIMA Metonamu B SMath Studio. Pemenne pabore.
ypaBHEHHH TpauyeckiuM MeTooM. Perienue 3amura
YpaBHEHH aHATUTHYCCKIMHU MeTolaMH. PernieHne nabopaTopHoOi
CHCTEM aNreOpandecKux ypaBHEHHH MaTPHIHBIM paboTEL.
MeronioM. Pelienne cuctemMbl ypaBHEHUN METOI0OM Pewenne
utepanuu. Perenne cucteM ypaBHeHuid /Tema/ MIPUMEPOB.

Bomnpocsl 1o
pazneny.Otuer
o
MPaKTUYECKOU
pabote

2.2 JlaboparopHas pabora Ne2 Perrenue VYK-1.3-3 | JI1.1J12.3J13. OTueTHI Mo
anrebpanveckux ypaBHeHH B SMath OIIK-2.1-3 1 nabopaTopHOi
Studio. /J1a6/ 21 922 pabore.

3amura
nmabopaTopHOH
paboThI

2.3 JlaGoparopHnast pabota Ne3 Pemenue cuctem YK-1.3-3 | JI1.1JI12.3J13. OT4eTsI 110
anrebpandeckux ypaBHenuid B SMath Studio /J1a6/ YK-1.3-V 1 J1a00paTOPHOM

VK-1.3-B 2122 pabore.
OIIK-2.1-3 Samura
OIIK-2.1-Y nabopaTtopHOit
OIIK-2.1-B paboTHI

2.4 Penienne oOBIKHOBEHHBIX AU (epeHINATEHBIX VK-1.3-3 | JI1.1J12.3J13. Ortuer o

ypaBHeHui# B smath studio (3agaua Komm). /ITp/ VK-1.3-Y 1J13.2 IIPAKTUYECKOU
VYK-1.3-B 21 22 pabote
OIIK-2.1-3
OIIK-2.1-Y
OIIK-2.1-B

2.5 Wzyuenune maTepuana paszuena u VYK-1.3-3 | JI1.1JI12.3J13. Oryer no
peKoMeH0BaHHOM nuTepaTypsl. [loaroroska VYK-1.3-Y 1J13.2 1a00paTOPHOM
3ammurTe nadopaTopHeix padot. [ToaroToBka k VK-1.3-B 2122 pabore.
sk3ameny /Cp/ OIIK-2.1-3 3amura

OIIK-2.1-Y nabopaTtopHOit
OIIK-2.1-B pabore.

Pemenne 3anau

Pa3nen 3. UncieHHoe pemienre 00bIKHOBEHHBIX
aupdepeHIHATBHBIX YPABHEHHU




3.1 HCIICHHOE pPeIIeHNe OOBIKHOBEHHBIX Otuer o
nuddepeHnnanbHbIX ypaBHeHHHA. [loctaHoBKa nabopatopHoi
3aJa4M YACICHHOTO METO/Ia PEeIICHUS pabore.
nuddepeHnnanbHEIX ypaBHeHHNA. MeToms! Ditnepa 3ammta
u Pynre-Kytrel. Hopmanbhas cucrema Komn. nabopaTopHOii
Penienne 0OBIKHOBEHHBIX JU(HEepeHINATEHBIX pabore.
ypaBHeHHH ¢ oMomibio GyHkImn rkfixed. Pemenne
Ioctpoenue ¢azoBbix noptperos /Tema/ 3amad. Otuer

o
MIPaKTHIECKON
pabote

32 Pemenne 0ObIKHOBEHHBIX TU((epeHIHaTbHBIX YK-1.3-3 | JI1.1J12.3]J13. Otuer o
ypaBuenuii B smath studio (3agaua Komm) /ITp/ OIIK-2.1-3 | 1JI3.2J13.3 | mpakTtudeckoit

3132 pabote

33 M3yueHne KOHCIEKTa JIEKIIMA U pEeKOMEHI0BaHHOMN YK-1.3-3 | JI1.1J12.3J13. Ortyer no
aureparypsl. [loaroToBka k 3amure VK-1.3-Y 1J13.2 J13.3 | mabopatopHOi
naGopaTopHoii paboTsl. [ToaroToBka K YK-1.3-B 2122 pabore.
ak3ameny. /Cp/ OIIK-2.1-3 3amura

OIIK-2.1-Y nmabopaTopHOH
OIIK-2.1-B pabore.
Penrenune 3amau
Paznen 4. OnucarejbHasi CTATUCTHKA.
O0padoTka IKCNEePUMEHTAJIBHBIX JAHHBIX

4.1 OrnucaTenpHble CTATUCTUKU. Mephl IEHTPaIbHON Pemenne
TeHAeHUUU. Meppl n3mMenunBoctd. HopmanbsHoe 3a7ad.
pacnpeneneHre. ACHMMETPHS U 9KCIIECC. Pemrenue
IIpoBepka HOPMAIEHOCTH pacIpeIeIeHHs. IIPUMEPOB.
DJeMeHTHI ITaHUPOBAHHUS XUMUIECKOTO Bompocs! o
skcnepuMenTa. O6paboTka 3KCIepUMEHTATBHBIX pasaeny. Otuer
JAHHBIX METOZOM HaHMCHBIINX KBAIPATOB o
(MHK). ITorpemHoCcTs. /Tema/ IIPAKTUUECKOM

pabote

4.2 OnucarensHas ctatuctuka. O6padboTka YK-1.3-3 JI1.1J12.2 YeTHblit onpoc
IKCICPUMEHTABHBIX JaHHBIX. /JIek/ OIIK-5.2-3 J12.4

3132
4.3 Penienne 0ObIKHOBEHHBIX qH(epeHIINATEHBIX YK-1.3-3 JIT.1J12.2 Ortyer no
ypaBHeHui B smath studio (3agaua Komm) /ITp/ YK-1.3-Y 2.4 MIPAKTUIECKOM
VYK-1.3-B 21 92 pabote
OIIK-5.2-3
OIIK-5.2-Y
OIIK-5.2-B

4.4 M3yueHne KOHCIIEKTA JISKIIMIA U PEeKOMEHJ0BaHHOMN VK-1.3-3 JI1.1J12.2 Pemenne
nurepatypsl. [IoAroToBKa K 3aIuTe VYK-1.3-V J12.4 IIPUMEPOB.
nabopaTtopHoit padoTsl. [ToaroToBKa K VK-1.3-B 0132 Bomnpocsl o
sk3ameny. /Cp/ OIIK-5.2-3 paszeny.

OIIK-5.2-Y
OIIK-5.2-B
Paspnen 5. Merton koppeasiumii

5.1 Merton koppessinuii. KoadduiimeHt tuHeiHoM VYerHblii onpoc.
kopperanun. Koaddunment paarosoit OTyer o
koppeman. Kpurnueckue 3Ha9eHUS nmabopaTopHOH
koadduumentos koppemsiun. /Tema/ pabore.

3ammmra
nabopaTopHOH
pabore.
Pewenue 3anau
5.2 Merton xoppessiiuid. /JIex/ VK-1.3-3 JI1.1J12.1 YCTHBIH ompoc
OIIK-5.2-3 J12.2712.4
0132

53 Jlaboparopnas pabota Ned [TpezenTanus mo YK-1.3-3 JI1.1J12.1 OTueTsl Mo

pazneny /J1a6/ VYK-1.3-V J2.2 J12.4 J1ab0paTOPHOIA
VK-1.3-B 31 32 pabore.
OIIK-5.2-3 3ammura

OIIK-5.2-Y nabopaTopHOi
OIIK-5.2-B paboTsl




5.4 M3yuyeHne KOHCIIEKTa JIEKIIMHA U pEKOMEH0BaHHOMN 3 VK-1.3-3 JI1.1J12.1 OrTuer 1o
nautepatypsl.. [Toaroroska k sk3ameny. /Cp/ YK-1.3-Y J2.2J12.4 J1a00paTOPHOM
VK-1.3-B 2132 pabore.
OIIK-5.2-3 3amura
OIIK-5.2-Y nabopaTopHOii
OIIK-5.2-B pabore.
Pemenue 3anaq
Pa3znen 6. MeTonsl cpaBHeHUs ABYX
He3aBHCHUMBbIX BBIOOPOK
6.1 Cpasrenue nucnepcuil. CpaBHeHHE AUCTIEPCHIA 0 YeTHblit onpoc.
JIBYX BBIOOPOK 10 Kputeputo F-dumepa, mo Pemenune
xpurepuio JInusena (Levene's Test). Tabnuma IIPUMEPOB.
KpUTUYECKUX 3HaueHui kpurepus F-Ouinepa. Bonpocsl o
[TapameTpuueckue METOAbI CPAaBHEHUS IBYX pasaeny. Otuer
HE3aBHCUMBIX BEIOOpOK. Kpurepwmii t-CThroneHTa o
JUISL He3aBHCUMBIX BBEIOOpOK. Hemapamerpruaeckuii IIPAKTUYECKOU
kputepuii (U-Manna-Yutau). Onpenenenue p- pabote
YPOBHSI 3HAYMMOCTH.
/Tema/
6.2 Mertonbl cpaBHEHMSI JBYX HE3aBUCUMBIX 2 VYK-1.3-3 JI1.1712.4 VerHslii onpoc
BbIOOpOK. /Jlex/ OIIK-5.2-3 2122
6.3 PerieHne 0OBIKHOBEHHBIX AH(hepeHINATBHBIX 2 YK-1.3-3 JI1.1J12.4 Oryer no
ypaBHeHui B smath studio (3agaua Komm)/ /TIp/ YK-1.3-V 21 32 MPAKTUICCKOM
VK-1.3-B pabote
OIIK-5.2-3
OIIK-5.2-Y
OIIK-5.2-B
6.4 M3yueHne KOHCIEKTa JIEKIIMHA U pEeKOMEHI0BaHHOMN 33 YK-1.3-3 JI1.1J12.4 Pemenne
nutepatypsl.. [lonroroska k 3xk3ameny. /Cp/ VK-1.3-Y 0132 IIPUMEPOB.
YK-1.3-B Bormpocsi o
OIIK-5.2-3 pazneny.
OIIK-5.2-Y
OIIK-5.2-B
Paspnen 7. IlpomeskyTouHasi aTTecTalust
7.1 Kypcosas pabora /Tema/ 0
7.2 Brmonnenue kypcoBoit padotst /KITKP/ 11,7 YK-1.3-3 JI1.1J12.1
JI2.2J12.3
J12.4J13.1
JI3.2J13.3
2122
7.3 3ammuTa KypcoBoit padotsl /KP/ 0,3 VK-1.3-3 JI1.1
3132
7.4 Ok3amen /Tema/ 0
7.5 IMonroTtoBka Kk 3k3amMeHy /Jk3aMeH/ 35,35 YK-1.3-3 JI1.1J12.1
JI2.2J12.3
J12.4J13.1
JI3.2J13.3
2122
7.6 KoncynstupoBanue nepen sx3ameHoM /Kue/ 2 YK-1.3-3 JI1.1
3132
7.7 Ipunstue sx3amena /MKP/ 0,35 VYK-1.3-3 JI1.1
0132

5. OHEHOYHBIE MATEPHAJIBI IO JUCHUIIJIMHE (MO YJIIO)

DOHJT OLICHOYHBIX CPEACTB NMpUBeleH B [IpHiioskeHnH K pabodeil mporpaMMe TUCIUILIHHBL (CM. JOKYMEHT « OLIeHOUHBIC

MaTepuaibl o JucuuiinHe «MareMaTtiuaeckue MeTo sl B X T»).

6. YAEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIHUITIJINHBI (MOIYJIA)

6.1. Pexomenayemas iureparypa




6.1.1. OcHOBHasl TUTepaTypa

No ABTOpBI, COCTaBUTENIU 3arnaBue WzpatensctBo, | KomuuectBo/
rox Ha3BaHHE
3BC

JI1.1 |T'ybaps, IO. B. BBeneHne B MATEeMaTHUECKOE MOJICTUPOBAHUE : yUeOHOE Mockaga: 978-5-4497-

mocobune WnTepner- 0865-6,
Yuusepcurer | http://www.ip
Wndopmanumon | rbookshop.ru/
HBIX 101993.html
Texnonoruii
(UHTYUT),
Aii [Tu Ap
Menmua, 2021,
178 c.
6.1.2. lonoJHUTeJbHAs IUTepaTypa
Ne ABTOpBI, COCTaBUTEIHN 3arnaBue WznarensctBo, | Kommuectso/
roj Ha3BaHUE
3BC

JI2.1 | JIucuuun /1. B. MeToabl TOCTPOESHHUS PErPECCUOHHBIX MOJIENeH : yueOHoe HoBocubupck: |978-5-7782-

nocobue HoBocubupcku | 1621-1,
i http://www.ip
rocygapcTBeHH | rbookshop.ru/
BIT 45390.html
TEXHUYECKUU
YHHUBEPCHTET,
2011, 77 c.

JI2.2 | EmenssnoB A. M., CratucTuyeckue MeTobl 00pabOTKH, TITAHUPOBAHUS bnarosemienck: |2227-8397,
Kunsesa H. I1., WH)KEHEPHOTO 3KCIIEPUMEHTA : yaeOHOe mocoOre JanmeaeBocTou | http://www.ip
Momonsko E. A., HBII rbookshop.ru/
munes E. M. rocygapctBeHH | 55912.html

bIif arpapHbIi
YHUBEPCHTET,
2015,93 c.
JI2.3 |BopobreB E. C., MeTtoabl KUOEPHETUKY B XUMHUYECKON TEXHOJIOTUH. Peannzarus Kasans: 978-5-7882-
Bopoobsesa @. . OCHOBHBIX BBIYHCIHTEIBHBIX METOJIOB B makeTe MS Excel u Kazanckuit 1737-6,

cpeactBamu MS VBA : yueOHOe TocoOue HaIMOHANBHEINA | http:/www.ip
uccnenoBarens | rbookshop.ru/
CKUi 62194 .html
TEXHOJIOTHYECK
3031
YHHUBEPCHTET,
2015, 104 c.

JI2.4 | Muxanpuyk A. A., MHoOroMepHBIN CTATUCTUYECKHUIA aHAINU3 SKOJIOT0- Tomck: 2227-8397,

SAzukoB E. T'. reoxumudeckux mmepernit. Yacts II1. JlabopaTopHsrit Tomckuit http://www.ip
MPaKTUKYM : ydyeOHOe TTocoOue nonutexHuueck | rbookshop.ru/
uit 55197.html
YHUBEPCHTET,
2015, 200 c.
6.1.3. MeTtoanueckue pa3padoTkn
No ABTOpBI, COCTaBUTENIU 3arnaBue WsparenscrBo, | KomuuectBo/
rox Ha3BaHHE
3BC

JI3.1 |Kosanenko B.B., MaremaTuyecKkrue METOIbI B XMMUYECKOH TEXHOJIOTHH : METOI,. Ps3anb, 2012, o1

Kynasuna H.1O., yKas3. k 1a0. paboTam 64c.
ITamkuna I'A.
JI3.2 |Kosanenko Buk.B., YucnenHoe penienue U hepeHInaIbHbIX ypaBHEHHIH B Pszans, 2013, |, 1

Kynasuna H.1O.,
[Tamkuna I'.A.

SMathStudio : meTon. ykas3. k 1a0. padote

16¢.




No ABTOpBI, COCTaBUTEH 3arnaBue WzpatensctBo, | KomuuectBo/
rof Ha3BaHUE
3BC
JI3.3 | KoBanenko Buk.B., MaremaTudecKkrue METObI B XMMUYECKOH TEXHOJIOTHH : METOI,. Ps3ansb, 2017, o1
Kynasuna H.10., yKa3. K Kypc. paboTe 16c.
IMamxuna I'.A.
6.2. Ilepeuenn pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTn "UnTepHer"

31 | DnexTpoHHO-OMOIHOTEUHAs cucTeMa «JIaHbY, pexxuM gocTyma — ¢ mobdoro komnsiotepa PIPTY 6e3 maposns.
32 | DnexrpoHHO-O6ubMHOTEUHAas cucTeMa «IPRbooksy, pexum goctyna — ¢ moboro koMmnsiorepa PIPTY 6e3 mapons, u3 cetu

HUHTCPHET I10 IMapoJIro.

6.3 IlepeyeHb MPOrpaMMHOIo odecrevyeHusi 1 HHPOPMAMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 IlepeyeHb JIMIEH3HOHHOTO M CBODOTHO PACHPOCTPAHAEMOro NPOrpaMMHOro ofecre4eHus, B TOM YucIe
0Te4eCTBEHHOT0 MPOM3BO/ACTBA

HaumenoBanue Onucanue

Onepanuonnas cucrema Windows

Kommepueckast nuiieH3us

Kaspersky Endpoint Security

Kommepueckast nuiieH3us

Adobe Acrobat Reader Cob6oanoe I[1O
OpenOffice Caobomnoe I10
SMathStudio Cob6oanoe 1O
Microsoft Office Kommepueckast TatieH3ust

6.3.2 IlepeyeHb HHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

321 y4e0HO-aAMHUHUCTPATHBHBINA KOPIIyC. ydeOHAs ayAWTOpPHUS JUIS MPOBEHCHHS 3aHSATUI JICKIMOHHOTO M CEMUHAPCKOTO
THUMNA, TPYNNOBBIX U MHIMBU-TYalbHBIX KOHCYJbTallUi, TEKyIIEro KOH-TPOJS M NMPOMEXKyTOuHOH arrectanuu 44 Mecrta,
npoektop Optima EW775, skpaH, MapkepHas JgocKa, MECTO Ui IIperojaBaTelsi, OCHAIICHHOE KOMIIBIOTEpPOM,
JKUJKOCTHBIN XxpoMa-Torpad Craiiep u UK @ypre-cnekrpomerp PCM2202

328 yueOHO-aIMHHUCTpAaTHBHBIN Kkopmyc. 11 paboumx wmect (koMm-mbrotepHerd kmacc (Intel Core 15/4Gb)) c
BO3MOXKHOCTBIO TIOJKJIIOUCHUSI K ceTH «lIHTepHeT» W O0ecreueHHeM MA0CTy-la B OIJIEKTPOHHYIO HWH-(GOpPMAIMOHHO-
oOpasoBatenbHylo cpeny PIPTY

8. METOAUYECKHUE MATEPHAJIBI 11O JUCIHHUIIJIMHE (MOAYJIIO)

Mertonuueckue ykazanus npuBefeHsl B [Ipuoxenun k paboueit mporpaMMe AUCIUIIIHHBL

OnepaTtop 340 000 "KomnaHus "TeH3op"
JIOKYMEHT MOAMUCAH 3NEKTPOHHOM NOAMNMUCHIO
NOANMUCAHO ®reoy BO "PrPTY", PIPTY, KoBaneHko Buktop 13.09.24 16:24 (MSK) MpocTas noanucs
3ABEAYOLLMM BacunbeBuy, 3aBeaytowmii kacdeapont XT
KA®EPbI
NOANUCAHO ®reoy BO "PrPTY", PIPTY, KoBaneHko Buktop 16.09.24 13:34 (MSK) MpocTas noanucb
3ABE,E[YIOLLI,VIM“ BacunbeBuy, 3aBeaytowmii kadeaport XT
BbIMYCKAKOLLEEMN
KA®E/PbI
noanncAHoO ®reoy BO "PrPTY", PIPTY, Ep3binésa AHHa 17.09.24 09:33 (MSK) MpocTas noanucb
HAYAJTbHVUKOM YPOI AnekcaHapoBHa, HauanbHuk YPOT




