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1. IEJIb ¥ 3AJJAYM U COUTIIVHBI

[IporpaMmma  coctaBieHa B COOTBETCTBUHM ¢  TpeboBanusmu  DegepanbHOro
rOCyJapCTBEHHOTO 00pa30BaTENIbHOTO CTAaHAApPTa BBICHIETO O00pa3oBaHUsS — MarucTparypa
no HanpasieHnio noaroroBku  28.04.03 Hanomatepuaanl (OPI'OC BO), pexomeHmanusMmu
METOJUYECKOW KOMHCCHU W HAKOIUICHHOTO OIBITOM IMPEToJaBaHusl AWCIMILIUHBI Kadeapoid
Boiciield mateMatuku PXTY um./[.M.Mengeneesa. [IporpamMmma paccuutana Ha M3ydeHUE Kypca B
TE€YEHHUE OJIHOTO CEMECTpA.

HucuumnuHa «/lomoJIHUTeIbHbIE TJ1aBbl MaTeMATHMKH» OTHOCHUTCS K JAMCHUILIMHAM
yueOHoro 1utana. [lporpamma AMCHMIUIMHBI MpENIONaraeT, 4YTO JJs YCIEIIHOIO OCBOCHHS
JUCIUILIMHBI 00YYarOIUICs TOKEH 3HaTh OCHOBBI BBICIIEH MaTEMaTHKHU, TEOPUH BEPOSTHOCTEN U
MaTeMaTHYECKON CTaTUCTUKH, U3ydaeMble B Kypce «MaTtemarukay OakanaBpuara.

Henap aMCHUNIMHBI — 3HAKOMCTBO C COBPEMEHHBIMH METOJAaMH CTaTHCTUYECKOU
00pabOTKM JKCIEPUMEHTANBHBIX JaHHBIX C HCIOJIb30BAaHHUEM CPEACTB HH(DOPMAIMOHHBIX
TEXHOJIOTHI1 Ha OCHOBE yIITyOJIIEHHOTO U3yYeHHS Kypca MaTeMaTUYECKON CTaTUCTHKHU.

3agayd  JMCHUIUIMHBI — TIOJIYYCHHE TMPEJACTaBICHUH 00 aKTyalbHBIX MpodiieMax
UCIIONIb30BAaHUSI CTATUCTHUYECKUX METOJOB B XUMHHM U XUMHYECKOH TEXHOJOTHH, a TaKkKe
MpaKkTUYeCKasl peaau3alisi OCHOBHBIX IOAXOJOB K AaHAIM3y JMJaHHBIX C HCIOJIb30BaHUEM
BEPOATHOCTHO-CTATUCTUYECKIX METOJIOB.

HucuunnuHa «/lomoJiHUTeIbHBbIE TJIaBbl MAaTeMAaTHKHM» IIPEMOJAeTCs BO 2 CEMECTpe.
KonTponb ycieBaeMOCTH CTYACHTOB BEIETCs 110 MPUHATON B YHUBEPCUTETE PEUTHHTOBOI cucTEME.

Pabouas nmporpamMma JUCIHUILTUHBI MOKET OBITh PEATU30BaHa C MPUMEHEHUEM JICKTPOHHBIX
00pa30BaTeNbHbBIX TEXHOJIOTHUIA U 3JIEKTPOHHOTO 00yUYEHUS TTOJTHOCTHIO WIH YACTUYHO.

2. TPEBOBAHMS K PE3YJIBTATAM OCBOEHMUSA JUCIHUITJIIMHbI
W3yuenne NUCHMIUIMHBI HANpaBI€HO Ha IMPHOOpPETEHHE CIEAYIOIIMX YHUBEPCAJIbHBIX
KOMIIETEHIUI ¥ HHAUKATOPOB X 10CTHKECHHS

Konx n ramMmeHoBaHMe Konx n nanmeHoBanme
YK MHAMKaTOopa nocTrkeHus YK
YK-1. Cnocoben ocymectBnsath kputnueckuii | YK-1.1. CocTaBisier aHHOTallUM MO pe3ylibTaTaM
aHaju3 MPoOJIEMHBIX CUTyaI[uii HA OCHOBE MoMcKa MHPOPMALIMK U3 TOKYMEHTAIIbHBIX
CHUCTEMHOT'O TI0JIX0/1a, BHIpa0aTHIBATh HWCTOYHUKOB U UCCIIEI0BATENBCKON JINTEPATYPHI;
CTpaTEruIo AEUCTBUI YK-1.2. Co3naer aHanutudeckuii 0630p mo

3aJJaHHOH TeMe, COTTOCTAaBIIS TaHHBIE Pa3THIHBIX
HCTOYHUKOB C UCIIOJIb30BAHUEM KPUTEPUATBHOTO
MOJIX0/12;

YK-1.3. Ananuzupyet npoOJIeMHYIO CUTYaIUIO
KaK CUCTEMY, BBISIBIISISI €€ COCTABIISIFOIINE U CBS3H
MEXy HUMH;

YK-1.4. Onpenensier npobensl B nHGOpManuu,
HEOO0XOAUMOM IS peleHns IpoOIeMHOM
CUTYAaIlUH, ¥ TPOEKTUPYET MPOIIECCHI IO UX
YCTPaHEHUIO.

Ob6menpodgeccHOHAINBbHBIX KOMIIETEHUMH 1 MHAMKATOPOB UX J0CTUKEHHSI:

Kon 1 HaumeHoBanue Kong 1 naumeHoBanue
OIIK nHaukaropa goctmxenus OITK




OIIK-5. CiocoGeH ucrnonbp30BaTh OIIK-5.3. Vcronp3yeT NpUKIIaAHbIE TPOrpaMMBbI
MHCTPYMEHTApHUH (OpMaTn3aiu U CPEJCTBAa aBTOMATH3UPOBAHHOTO
WH)KEHEPHBIX, HAYYHOTEXHUYECKUX 3a/1a4, MPOEKTUPOBAHUS NIPU PEIICHUU HHKECHEPHBIX
NPUKIaJHOE IPOrpaMMHOE o0ecrieueHue s | 3a/1ad.

MOJICIIMPOBAHMS U IPOCKTHPOBAHUS OOBEKTOB,
CHCTEM U IPOIIECCOB

B pe3ynbrate u3ydyeHus AUCHUILIUHBI 00YYarOIUICs TOJKEH:
3HATh:

— OCHOBHBbIE NPUEMBI U METOJbI 0OpAabOTKM CTAaTUCTHYECKOHM HH(OpMALMU: pacuéT BHIOOPOUHBIX
XapaKTEPUCTHK CIy4alHbIX BEJIMYMH, HCIIOJIB30BAHUE CTAaTUCTMYECKUX TUIOTE3 Ul IEepeHoca
PE3yJIbTAaTOB BEIOOPOYHOr0 0OCIEI0BAHMUS HA T€HEPATIbHYIO COBOKYITHOCTB;

—  METO/Ibl PErPECCUOHHOIO U KOPPEIISLIMOHHOIO aHAIN3A,

— OCHOBBI JUCIIEPCUOHHOIO aHAJIN3a;

— METO/Ibl aHAJIN3a MHOTOMEPHBIX JIaHHBIX;

— 0a30Byl0 TEpPMUHOJIOTHIO, OTHOCSIIYIOCS K TEOPETHYECKOMY OIMCAHMIO OCHOBHBIX
NEPCIIEKTUBHBIX HAMIPABICHUH Pa3BUTHSI METOI0B 00pabOTKHU IKCIIEPUMEHTAIBHBIX JaHHBIX

yMeThb:

— aHAIU3UPOBATh U KPUTUYECKH OLIEHUBATh COBPEMEHHBIE HAyYHbIE JOCTHXKEHUS B 00JIACTH CBOUX
Hay4HbIX UCCIICIOBAHU;

— HCIIOJIb30BaTh MOYYCHHBIC 3HAHUS ISl PEHICHUS TPOPECCHOHAIBHBIX M COIMATIBHBIX 3a/1ad.

BJIAJICTh:

— 0a30BOIl TEPMUHOJIOTHEN, OTHOCAILIEHCS K CTaTUCTUYECKON 00pabOTKE SKCIEPHMEHTAIbHBIX
JAHHBIX;

— TPaKTUYECKUMHM HaBbIKaMH OOpaOOTKM CTATUCTUUYECKOH MH(OpMALMK C HCHOJIb30BaHUEM
MH(OPMAIMOHHBIX TEXHOJIOTHH;

— METOJOJIOTMEH COBPEMEHHBIX HAyYHBIX MCCIEIOBAaHUMA, KPUTUYECKOM OILIEHKOM ITOJY4EHHBIX
pEe3yabTAaTOB, TBOPUYECKMM aHAJIM30M BO3HUKAIOIIMX HOBBIX MpoOieM B 00JacTH XUMHHM U
XUMHYECKON TEXHOJIOTHUH.

3. OFBEM JJUCHUIJIUHBI U BUJAbl YYEBHOH PABOThHI

Beero Cemectp
Bun yuebHoit paboTbl 2
3E Axan. u. 3E Axap. 4.
OO01asi TPy10€eMKOCTh M CHUIIHHBI 2 72 2 72
KonTakTHas padoTa — ay1uTOpPHbIE 3aHATHA: 0,94 34 0,94 34
Jlexun 0,44 16 0,44 16
[Tpaktryeckue 3anstus (I13) 0,5 18 0,5 18
CamocrosiTesibHas padora 1,06 38 1,06 38
KonTakTHas camocrosiTelbHas paboTa 0,2 0,2
1,06 1,06
CaMOCTOSTEIbHOE U3YUCHHE PA3JICTIOB JIUCITUTLIHMHBI 37,8 37,8
Bua koHTpOJIsI — 3a4eT
Buj HTOroBOro KOHTpOJIS: 3auer
Cemectp
Bunx yueOnoit paboThl Beero 2
3E Actp. 4. 3E AcTtp. 4.
OO0masi Tpy10€eMKOCTh 1M CHUILIHHbBI 2 54 2 54




KonTakTHasi padora — ayIMTOPHbIE 3AHATHS:

0,94

25,5

0,94

25,5

Jlexun

0,44

12

0,44

12

[IpakTnueckue 3anstus (I113)

0,5

13,5

0,5

13,5

CamocTrosiTesbHasi padora

1,06

28,5

1,06

28,5

KonTtakTHas camocrositenbHas pabora

CaMocTOSTEIIBHOS N3YUCHHUC pa3aCiIOB JUCHUIIIMHBI

0,15

1,06

28,35

1,06

0,15

28,35

Bua KoHTpOJIsA — 3aueT

Buja uTorosoro KOHTPOJIA:

3auer

4. COOEP)KAHUE JUCIUIIVINHBI

4.1. Pazgeapl AMCOUIINHBI U BUABI 3aHATHNA

Ne i/

Pa3nesn nucuuniaInHbI

Yacos

Bcero

Jlekuun

IpakTn-
yeckue
3aHATHUSA

Camocros-
TeJabHas
padora

Pasznea 1.
OcCHOBELI MATEeMATHYECKOM
CTATHCTHKHU

24

12

11

OcHoBHbIE
METO/IbI
HKCIEPUMEHTATbHBIX
[lpumeHenne WHPOPMAITMOHHBIX
TEXHOJIOTUH  ans  0o0paboTKu
PE3yIBTATOB IKCIIEPHMEHTA.

CTaTUCTHYCCKHC
aHaJInu3a
JaHHBIX.

1.2

[IpeaBapurenbHas o0OpaboTka
pe3yNbTaToB SKCIIEPUMEHTA:
[IOCTPOECHUE SMITUPUYECKON
byHKIIUN pacrpeneneHus,
TUCTOTPaMMBlI, KYMYJISITBL.
[Tonyuenue CTaTUCTUYECKHUX
OLIEHOK paclpe/ieeHusl BBIOOPKH.

1.3

IIpoBepka CTaTUCTUYECKHUX
runore3. IIposepka rumnores o
paBEHCTBE JIACTIEPCUH, 0
paBEHCTBE MaTeMaTH4YECKUX
oxunanuid. [IpoBepka rumoressl o
BUJE 3aKOHa  paclpeieseHusl.
IIpoBepka TUIIOTE3
HenapaMeTpUUECKUMU METOIaMHU.

14

Boruncnenune BBIOOPOYHOTO
KoddumeHTa KOppEeJSALHH
ITupcona. Panrossie
KO3 UITUEHTHI KOPPEJISALIHH.
Ornenka 3HAYUMOCTH
K02 PHIIMEHTOB KOPPEISIIIHH.

Pasznea 2. CtaTucTHYeCKHE
METOALI AHAJIN3A JAHHBIX

24

14




2.1 | OgHodakTopHBII u 12 2 2 8
IBYX(aKTOPHBIA  JTUCIIEPCUOHHBIN
aHAIN3.

2.2 | PerpeccuonHsIit aHaJIN3. 12 2 4 6
ITocTpoenue yYpaBHEHUS
pErpeccuul OT OJHOTO MapaMeTpa.

Pasznea 3. CtatucTuueckas 24 6 6 12
00padoTKa MHOTOMEPHBIX
JAHHBIX

3.1 I[lousTHe ©0 Meromax a”HaM3a 8 2 2 4
MHOTOMEPHBIX JTaHHBIX. (OCHOBBI
KOPPEJSILIHOHHOTO u
KOBapHAIIHOHHOTO aHaJIn3a.
MHOKECTBEHHAs perpeccusi.

3.2 | Meroapl CHM)KEHUSI pa3MEPHOCTH: 8 2 2 4
METOJ TJIaBHBIX KOMIIOHEHT |
(bakTOpHBII aHAIH3.

3.3 OCHOBHEBIE METOIBI 8 2 2 4
KJaccu(UKaUM: KIACTEPHBIA U
JTMCKPUMUHAHTHBIH aHaJM3.
IlepcnexTuBsl pa3sBUTUA
CTaTUCTUYECKUX METOJIOB
00pabOTKH  IKCTIEPUMEHTAIBHBIX
JTAHHBIX.
Bcero yacos: 72 16 18 38

4.2. Conep:xaHue pa3iesioB M CHUIIIHHBI

Paszpnen 1. OcHOBBI MATEMATHYECKOM CTATHCTHKH
1.1. OcCHOBHBIE CTAaTUCTUYECKME METOABl aHAINM3a OSKCIEPUMEHTAIbHBIX JAHHBIX. THIIbI
M3MEpUTENbHBIX MIKal. [IpuMeHeHne nHPOPMAMOHHBIX TEXHOJIOTUN AJi1 00pabOTKU pe3ynbTaToB
IKCIEPUMEHTA.
1.2. IlpenBaputenbHass 00pabOTKa pe3yabTaTOB SKCIEPUMEHTA: IOCTPOCHHE SMIIMPUUECKOMN
(GYHKIMM pacHpelesieHus, TUCTOrpamMMbl, KyMmyssThl. [lonmydeHue CTaTUCTMUECKHUX OLEHOK
pacripeneneHust BblOOpkH. CBoiicTBa OIEHOK. TodeuHble OLEHKH. VHTEpBajIbHBIE OLIEHKU
IIapaMeTPOB PacIpeIeIICHHUs.
1.3. TIpoBepka cratucTHueckux rumnore3. OcHOBHbIe NOHATHSA. (CXxema INpPOBEPKU THUIOTE3.
IIpoBepka runore3 0 paBeHCTBE JUCIEPCHUI, O PAaBEHCTBE MaTeMaTHYeCKUX oxuaaHuil. I[Ipoeepka
THIIOTE3sl O BHJE 3aKOHA paclpeieleHus 1o Kputepuio y°— Ilmpcoma. IIpoBepka rumotes
HelapaMeTpUYeCKUMU METOAaMU: KpuTepuil MaHHa-YUTHU U KpuTepuil BuikokcoHa.
1.4 Boruncienue BeIOOpoyHOro ko3dduuumenta koppensuun I[Iupcona. Panrossie koo puineHTs!
koppemsnnn Criupmena u Kennamna. OneHka 3Ha4uMOCTH KO3 (DHUIIMEHTOB KOPPEISITUH.

Paspen 2. CraTucTH4YecKHe METOAbl AHAIHU3A JAHHBIX
2.1. JlucnepcHoHHBI aHaJIN3: TMOHATHE AMCIIEPCHOHHOIO AaHAJIN3a, OCHOBHBIE ONPEICIICHUS.
OpnHodaxkTopHbIN U IBYX()aKTOPHBIN JUCTIEPCUOHHBIN aHATIHU3.
2.2. PerpeccuonHnblii ananus. JIuHeiHast perpeccusi oT ogHoro napamerpa. OLeHKa 3HAYUMOCTH
K03(pPULIMEHTOB ypaBHEHUs PEIPECCUHU U €T0 afieKkBaTHOCTU. HenunHelinas perpeccust.

Pa3nea 3. Cratuctuyeckasi 00pad0TKa MHOTOMEPHBIX JaAHHBIX
3.1. TlonsTHe O MeToAax aHalW3a MHOTOMEPHBIX [aHHbIX. Ha3HaueHwme W KiaccupuKamms
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MHOTOMEPHBIX MeT00B. OCHOBBI KOPPEISIIMOHHOTO M KOBAPHAIIMOHHOTO aHalIn3a. MHOrOMEpHbII
PErpeCCUOHHBIN aHAJIN3.

3.2. MeTonabl CHUXEHHS Pa3MEPHOCTH: METOJl TJaBHBIX KOMIIOHEHT M (AKTOPHBIM aHaIM3.
OCHOBHBIC TOHATHS W TIpeNNonokeHus (aktopHoro anammza. OOmmii anroput™. OCHOBHBIE ITaIlbI
(axTopHOrO aHaIM3a.

3.3. OcHoBHbIE MeTOAbl Kiaccuukauuu. JUcKkpuMuHAHTHbIA aHamM3 OCHOBHBIC IOHATHA U
MPEIOIOKEHHUS JUCKPUMUHAHTHOTO aHan3a. JIUCKpUMHUHAHTHBINA aHATIM3 KaK METO/1 KiacCu(pUKaIu
o0bekToB. Kiactepubriii ananu3. OO0mas XxapakTepuCcTHKa METOAOB KIIACTEPHOTO aHaiu3a. Mepbl
cxoactBa. Hepapxuyeckuii KiaactepHblii aHamu3. Merton K-cpennux. Kpurepum kadectBa
KJIaccu(uKaIum. IlepcriekTHBBI pa3BUTHA CTaTUCTUYECKUX METOJI0B 00paboTKu
9KCIIEPUMEHTAIBHBIX JaHHBIX.

5. COOTBETCTBHME COAEPKAHUA TPEBOBAHUAM
K PE3YJIbTATAM OCBOEHUSA JUCIUIIJIMHBbI

Paspnennt
B pe3yabTare 0CBOCHUS TUCHMILUIMHBI CTYIEHT J10JIKEeH
1] 2 3
3HaTh:
— OCHOBHBIC TIPUEMBI M1 METOJIbI 00OPAOOTKU CTaTUCTHYECKON MH(pOopMaruu: pacuér | + + +
BBIOOPOYHBIX XapaKTEPUCTUK CITy4aiHBIX BEJIMYMH, WCITIOJI30BAHUE

CTaTHUCTHYECKHUX TUIOTE3 VISl MIEPEHOCca PE3yIbTaTOB BHIOOPOUHOTO 00CIEeI0BAHHS
Ha reHepAIbHYI0 COBOKYITHOCTB;

- METOABI pErPECCUOHHOI0 U KOPPEILILMOHHOIO aHAJIN34,

OCHOBBI IUCIICPCUOHHOT'O aHAJIN34a,

- MCTOAbI aHaJIN3a MHOI'OMEPHBIX JAHHBIX,

++|+ |+
++|+ |+
+ |+ |+ |+

- 0a30ByI0 TEpPMHUHOJIOTHIO, OTHOCSIIYIOCS K TEOPETUYECKOMY OIHCaHUIO
OCHOBHBIX TEPCHEKTUBHBIX HAMNpPaBICHUW pPa3BUTHUS METOA0B 00pabOTKHU
JKCIIEPUMEHTAJIBHBIX JAHHBIX

YMmerh:

— aHaJM3HMPOBATh U KPUTUUYECKU OLICHMBATh COBPEMEHHBIC HAYYHBIE JOCTUXKEHUs | + + +
B 00J1aCTH CBOMX HAaYyYHBIX UCCIIEIOBAaHUI;

- HCMOJb30BaTh TMOJIYYCHHbIE 3HAHUS JJs pelIeHUs MNpOoQecCHOHaIbHBIX W | + + +
COLIMANILHBIX 3a71a4

Baanern:

— 0a30BOM TEPMHUHOJOTHUEH, OTHOCSIIEHCS K CTaTUCTUYECKOW o00paboTke | + + +
IKCIIEPUMEHTAIbHBIX JAHHBIX;

- TPaKkTUYECKUMH HaBbIKaMH OOpaOOTKM CTaTHCTHYeCKOM uHpopMaimu c | + + +
UCIIOJIb30BaHHEM MH(OPMAIIMOHHBIX TEXHOJIOTHH;

- METOZOJOIMEN COBPEMEHHBIX HAy4YHBIX HCCIIEJOBAHMM, KPUTHYECKOW OLEHKOW | + + +
MOJTYYEHHBIX PE3yJIbTAaTOB, TBOPUYECKUM aHAJIM30M BO3HUKAIOIIMX HOBBIX MPoOIEeM
B 00JIaCTH XUMHH U XUMUYECKON TEXHOJIOTUI

B pe3ynbrate 0cBOSHUS NUCHUIUIHHBI CTYACHT JOHKEH MPHUOOPECTH CIEAYIONINE YHUBEPCAIbHbLE
KOMRemeHyuu u UHOUKAMOPbL UX 00CHUNCCHUA:

Kon u naumenoBanue YK Koa v HauMeHOBaHUe MHAMKATOPA
gocTH:kenns YK
VYK-1. Cioco6eH ocymecTBIsITh VK-1.1. CocTaBisgeTr aHHOTAILIUU 11O + + +
KPUTUYECKHI aHAIN3 pe3ynbraTaM nmovcka nHhpopManuu u3
MpOoOJIEMHBIX CUTYaITui Ha JTIOKYMEHTaJIbHBIX UICTOYHUKOB U
OCHOBE CHCTEMHOI'0 MOAX0/a, HCCIIEA0BATENIbCKOM JIUTEpaTyphl;
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BbIpabaThIBATh CTPATETHIO VYK-1.2. Co3naer aHanuTH4eCKUid 0030p 1O + + +
NEUCTBUMI 3aJIaHHOM TeMe, COITOCTaBIISAS JaHHBIC
Pa3IUYHbIX HCTOYHUKOB C UCIIOJIb30BAaHUEM
KPUTEPHUAIBLHOIO MOAXO0Ma;
VK-1.3. Ananuzupyet npo0ieMHyo + + +
CUTYaLMIO KaK CUCTEMY, BBIABIIASA €€
COCTABJISIIOLINE U CBA3U MEXKIY HUMU;
VYK-1.4. Onpenensier npoOeIbl B + + +
nH(pOpMaIKY, HEOOXOJUMOM I pelIeHUS
IPpOOJEMHON CUTYallUH, U IPOEKTUPYET
IIPOLIECCHI 10 UX YCTPAHEHHUIO.
B pe3ynbraTe 0CBOGHUS TUCHMIIIMHBI CTYJEHT JOJKEH IPUOOPECTH CIIEIYIOLIHEe
oduenpogeccuonanvrbvie KOMnEMEHYUU U UHOUKAMOPbL UX 0OCHUINCCHUA:
Kox n nanmenoBanmne OIIK Koa u HauMeHOBaHUE MHAMKATOPA
aoctuxkenus OIIK
OIIK-5. Cnocoben ucnomnb3oBath | OIIK-5.3. Mcnonp3yeT npukiaaHbie + + +
MHCTpYMEHTapuil (hopMaan3aluu | IporpamMmbl U CPEICTBA
UHXCHEPHBIX, aBTOMATHU3MPOBAHHOI'O IPOEKTUPOBAHUS
HayYHOTEXHUYECKHX 3aj]ady, IIpY pEeLICHUN UHKEHEPHBIX 3ajau.
IIPUKJIAHOE IPOrPAMMHOE
obecrieyeHne ais
MOJIETIUPOBaHUs U
MIPOCKTHPOBAHMS O0OBEKTOB,
CUCTEM U IIPOLIECCOB
6. IPAKTUYECKUE 3AHATUA
6.1. IlpumepHbIe TeMbl NPAKTHYECKUX 3aHATHI 110 JUCHUILINHE.
Ne nn/m Ne pazpena Tembl NpaKTHYECKUX (CEMHMHAPCKHUX) 3aHATHI Yacel
AUCHUILINHBI
1. 11 IIpakTnyeckoe 3ansaTHe 1 2
1.2 [IpenBaputenbHas 00pabOTKa HIKCIIEPUMEHTATIbHBIX JTaHHBIX.
OnucarenpHas cratuctuka. [Tomyuenne cratncTuaeckux
OIICHOK pacmpe/ielIeHUs] BRIOOPKH
2. 1.3 IIpakTnyeckoe 3ansTHE 2 2
[IpoBepka cratuctuyeckux runores. IIlposepka rumores o
PaBEHCTBE IUCIIEPCHUI, O PABEHCTBE MaTEMATUUECKUX
oxxuanui. [IpoBepka runores HemapameTpUIECKUMHU
MeTOoJaMHU: KpUTepHii cornacus x>~IIupcona, Kkputepwuit
ManHa-YuTHH, KpuTepuil BUIIKOKCOHA.
3 1.4 IIpakTnueckoe 3ansaTHe 3 2
Brrunciienue BBIOOPOUYHBIX KOI(P(HUIMEHTOB KOPPEISIUH.
Brei6opounble  KO3(QGUIUEHTHl  KOPPEIALUn [Inpcona,
Cnupmena u Kenpanna.
4. 1.1-14 KonTtpoabHnas pabora Ne 1 2
5. 2.1 IIpakTHyeckoe 3ansaTHe 4 2
OnHodakTOpHBIN U ABYX(AKTOPHBIN TUCTIEPCUOHHBIN aHAIN3
6 2.2 IIpakTHyeckoe 3aHATHE 5 2
PerpeccuoHHbIl U KOppEIALMOHHBIN aHanu3. Iloctpoenue
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YPaBHEHUS PETPECCUU U €r0 aHAIU3

7. 2.1-2.2 KontpoJsbHasi pa6ora Ne 2 2

1. 3.1-3.3 IIpakTnyeckoe 3ansTHE 6 2
OcHOBHBIE METO/IbI 00paOOTKM MHOTOMEPHBIX JTaHHBIX:
METO/ IJIaBHBIX KOMIIOHEHT, (DaKTOPHBIN aHAJIN3, METOIbI
KJIACCU(PUKAINH

9 3.1-3.3 Konrpoannas padora Ne 3 2

urTror 18 yacos

7. CAMOCTOATEJIBHAS PABOTA

CamocrosiTenbHast paboTa MPOBOAUTCS C LEIbIO YIIyOJEHUS 3HaHUM MO AMCUMILIMHE U
IpeaycMaTpUBaeT CIEAYIOLINE BUBL:

— O3HaKOMJIEHHE C PEKOMEHJIOBAHHOW JIMTEpaTypoi, paboTy C 3JIEKTPOHHO-OMOIMOTEYHBIMU
cUCTeMaMM, BKJIIOYas MEpeBO/bl MyOJMKAMi U3 Hay4YHBIX XKYPHAJIOB, HUTHUPYEMBIX B 0a3ax
Scopus, Web of Science, Chemical Abstracts, PUHLI;

— peryisipHyl0 mpopabOTKy MpONHAEHHOTO Ha JIEKIUAX M NPAKTUYECKHX 3aHATHSAX Y4eOHOTO
MmarepHaa;

— BBIIOJHEHHE [IOMAIIHUX 33JaHUil W [pUMEHEHHEe HH(MOPMAIMOHHBIX TEXHOJOTUH MpU
BBITTOJIHEHUH JJOMAIIHUX 33 JaHHIA;

— TOATOTOBKY K BBHIMOJIHEHUIO KOHTPOJIBHBIX pa0OT 110 MaTepuaty JEKIIMOHHOTO Kypca,

— TMOATOTOBKY K craue 3auema (2 ceMecTp) Mo JUCHUTLIINHE.

[InaHupoBaHHe BpEeMEHHM Ha CAMOCTOSTENBHYIO pPabOTy, HEOOXOAMMOrO Ha H3y4eHHUe
JVICIIATUTMHBL, CTYACHTAM JIYUIIe BCETO OCYIIECTBIATh Ha BECh TIEPUO]] M3YyUCHHUS, TIPEyCMaTpUBast
IpU 3TOM DPETYJISIpPHOE MOBTOPEHME NMPOMJIEHHOro MaTepuana. Marepuai, 3aKOHCIEKTUPOBAHHBIN
Ha JIEKIHUAX, HEOOXOAWMO PETYJSIPHO JOTONHATH CBEACHUSMHU M3 JIMTEPATYPHBIX HCTOYHHKOB,
OpeJCTaBIeHHbIX B YyueOHOM mporpamme. Ilpu pabore ¢ yKa3aHHBIMM HCTOYHHUKAMHU
PEKOMEHAYETCS COCTAaBJIATH KPAaTKUK KOHCIEKT Marepuaia, ¢ o0s3aTelbHBIM (PUKCHpOBaHUEM
6ubnmuorpaguueckix JaHHBIX UCTOYHHKA.

8. OHEHOYHBIE CPEACTBA JJIs1 KOHTPOJISA OCBOEHUA JUCHUIIJIMHBI

CoBOKymHasE OIIGHKa 10 JWCIUIUIMHE CKIIAJBIBACTCS W3 OICHOK 32 BHINOJHEHHUE
KOHTPOJIbHBIX PaloT: 3 KOHTPOJbHBIE pabOTBl BO 2 ceMecTpe (MakCHMaslbHas OlLeHKa 3a 1
KOHTPOJIbHYIO paboTy — 30 OaioB, MakCUMallbHas OIIEHKA 3a 2 KOHTPOJIbHYI0 paboTy — 30 6aios,
MaKCHMallbHasi OIICHKa 3a 3 KOHTpOJbHYI padory — 40 OamnoB). @opma KOHTpons - 3a4eT (Bce
Oayutel HabuparoTcs B cemectpe). UToroBeIit KOHTPOJIb MO AUCIUIUIMHE HE MTPEIYyCMOTPEH.

8.1. HpI/IMepLI KOHTPOJIbHBIX BOIIPOCOB JIfl TCKYIIEIr0 KOHTPOJISA 0CBOCHUA TUCHUIIJINHDI

Pa3nea 1. [Ipumepsl BOopocoB K KOHTPOJIbHOM padote Ne 1. KonTposabHasa padora cogepkur
4 Bonipoca: 3a 1 u 2 Bonpocsl o 7 6a/1J10B ¥ 32 3 U 4 BONPOCHI 10 8 0a/J10B.

Bapuant Ne 1
1. Jlna BeIOOpKH 00bEMOM n =10, MOITy4YeHHOH M3 HOPMAJbHO pPACHpeAeiIEHHOW T'eHepaIbHOU
COBOKYIIHOCTM  HAaWTM  OLIEHKM  MaT€MaTH4eCKOro  OXKHIAHWs,  JUCIHEpCHHu U
CPEIHEKBAPAaTUYECKOIO  OTKJIOHEHMs, IIOCTPOUTb  JIOBEPUTENIBbHBIM  MHTEpBAI  JUIA
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MaTEMaTU4YECKOrO0  OKHIAHUS W
JIOBEPUTENLHYIO BEepOSTHOCTH ¥ = 0,95:
204 21,9 18,7 16,4 19,7 189 22,5 16,1 22,0 143
2. Wcnonw3ys y?— xpuTepuii, npu ypoBHe 3HauuMocTd o = 0,05 yCTaHOBMTb, CIIy4ailHO MM
3HAYMMO PACXOXKICHUE MEXAY SMIHMPUYECKUMH M; U TCOPETUYECKUMHU ml.Te(’p 4aCTOTAMH,
KOTOpBIE BBIYMCIICHBI, MCXOZS W3 THUIIOTE3bl O HOPMAJIBHOM pPacCIpEeleNICHUN TI'e€HEpaabHOU

CpEAHETO KBaaApaTU4C€CKOro OTKJIOHCHUS, IIPpUHSB

COBOKYITHOCTH.
m; 6 12 23 31 28
m; " 7 10 21 35 27

3. IlpoBeneHo m3mepeHue MOIIHOCTH Topu3oHTa A (Y, cM) BJIOJIb HEKOTOPOH JMHHH Yepe3 1 M

(x):

0 1 2 3 4 5
10 |9 12

X, M
y,em |5 7 6

Haiitu BeIOOpOUHBI KO3 duimenT koppemsauuu CrimpMeHa W OLEHUTHh €r0 3HAYUMOCTh IPH
ypoBHe 3Haunmoctu o = 0,05.

4. Jlnsa TpOBEpPKH CTA0MIBHOCTH DJIEKTPOJIM3a PACTBOPOB XJIOPHIOB INEIOYHBIX METAJUIOB
onpenensn coaepkanre NaOH (mr NaOH/n menoun) 1o (X) u mocne (Y) punbrpa:

X 100,1
y 96,6

115,1
115,6

130,0
125,5

93,6
94,0

108,3
103,3

137,2
134,4

104,4
100,2

97,3
97,3

HpI/I YPOBHE 3HAYUMOCTHU O = 0,05 BBISICHUTB, €CTb JIM PA3JIMUUC MCKAY obenMu CCpUsAMU
AaHAJIM30B.

Bapuant Ne 2
1. Ina BbiOOpku o0O0bEMOM N=10, MOJYy4EeHHOW W3 HOPMAIBHO pACHpPEAETIEHHONW T'eHepaIbHOM

COBOKYITHOCTH HalTH OLICHKH MaAaTEMATHYCCKOI'O OXXKHJaHMH, JUCTICpCUr u
CpECAHCKBAAPATUICCKOI'O OTKJIOHCHUA, IOCTPOUTD ,Z[OBepI/ITeHLHblﬁ HHTCPBAJI JIA
MAaTCMAaTU4YCCKOI0  OXUIAAHUA W CPCAHEIO0  KBAAPATUYCCKOrO  OTKJIIOHCHHA , IPpUHSB

JIOBEPUTEITLHYIO BepOSTHOCTH ¥ = 0,95:
1,8 6,1 10,2 54 6,5 2,9 94 15 4,7 3,6

2. Vcnone3ys xputepmii y° - Ilupcona, mpum ypoBHe 3Haummoctd o = 0,05 mpoBepHTH
PaBHOMEPHOCTh pacIipe/ie/ieHus, ecily HaOJroJaeMble 4acTOThl JJIi HEKOTOPOro MpH3HaKa
MPUHUMAIOT 3HAYEHUS:

9, 8, 10, 15, 8.

3. W3 nByx mapTii W3AeNHid, H3TOTOBJICHHBIX HA OJWHAKOBO HACTPOCHHBIX CTAHKAX, W3BIICUCHBI
MaJible BEIOOpKHU. Pe3ynbTatel /Ui KOHTpoaupyeMbIx pazmepoB I u I crankos:

| cranok

2.5

2.7

2.9

3.1

Il cranok

2.4

2.6

2.8

n;

2

3

4

1

m;

2

3

7

Tpebyercs npoBepUTh THIIOTE3Y O PAaBEHCTBE CPEAHUX pa3MepoB u3aenuii. [Ipeanonaraercs, 4yro
pe3yNbTaThl U3MEPEHUI pacipeeieHbl HOpMaJIbHO U BBIOOpPKU He3aBUCcHUMEI (o = 0,05).

. B TaGnuie nmpuBoaATCs NaHHBIE O BBIXOJAE MPOAYKTa (B %) O6e3 KaTanu3artopa U B IPUCYTCTBUU
KaTajan3aTopa.

\ Be3 | 80 | 87 | 92 | 54 | 93 | 76 | 63 | 59 |
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KaTaJin3aropa
C
KaTaJIM3aToOpOM

94 96 92 5 88 70 62 90

MOHO JIi CUUTATh, YTO MPUCYTCTBUE KaTAIH3aTOPa YBEIMUUBACT BbIX0 poaykTa? [IpuHsATh
ypoBeHb 3Haunmoctu 0.=0,05.

Pa3zgea 2. [Ipumepbl BONPOCOB K KOHTPOJIbHOI padoTe Ne 2. KoHTpoJsibHasi padoTa coaepKuT
4 Bonpoca: 3a 1 u 2 Bonpocsl o 7 6271108 1 32 3 U 4 BONPOCHI 10 8 6aJ1J10B.

Bapuant Ne 1
1. UccnenoBanack O4MCTKAa CTOYHBIX BOJ CIOCOOOM OCa)/A€HUS TBEPABIX YACTHUL] B TEUEHUE
OIPENIENIEHHOrO CPOKA OTCTOS:

Cpox, Bennunna ocajxa,
THA r/M° BOJTBI
15 80 84 90 8,6
20 82 9,0 10,0 10,0
25 11.0 13.0 12.0

Heo0x0auMo BBISICHUTH, CYIIECTBEHHO JIM BIUSHHUE JJIUTEIEHOCTH OTCTOS Ha BEJIMUMHY OCaKa
TBEPABIX yacTull. [IpunsTh ypoBeHs 3Haunmoctu O = 0,05.

2. VccnemoBainoch BIMSHUE HA BBIXOJT TIPOJIYKTA ABYX BHIIOB KaTannu3atopoB A, b u Tpéx
pa3IMYHBIX TEXHOJIOTHH MmoayucHus. B Tabnuiie mpuBeeHbl BETMYUHBI BBIXOA TPOAYKTA B
TOHHaX. BiusiroT 1 (hakTopsl (BU KaTalM3aTopa U TEXHOJIOTHs) Ha BbIX0 npoaykTa? [TpuHsTh
ypoBeHb 3Haunmoctu o0 = 0,05.

Bup xaranuzaropa Texnonorus
1 2 3
A 1,3 15 1,7
b 2,7 2,0 2,2

3. TlomydeHsl SKCTIEpUMEHTAIBHBIEC JJAHHBIE PACTBOPUMOCTH XJIopuaa Oapus B Boze (V) B
TIPUCYTCTBUHM XJI0pHa Kanbius (X) mpu 70°C (06séM BIGOpKH N = 5):

X, % 0[5 8 [ 10 [ 15
Y, % 32 | 25 | 20 | 17 | 11

Haiitn ypaBHenwe nuHeiiHoOW perpeccun Y, = by + by X 3aBucMMOCTH pacTBOPHMOCTH
XJIOpHIa 6apys OT COAEP/KAaHMU XJIOPU/IA KaIbIHs .

4. Tlo SKCIepUMEHTAILHBIM JaHHBIM, MPEJCTABJICHHBIM B TaOJuIle, HaWTH KOA(PQPUIIMESHTHI
ypaBHEHMs HEIMHEWHOH perpeccuu Bupa y, = by + bix + b2x2 , OILIEHUTH 3HAYUMOCTH
YpaBHEHHSI PETPECCUH M 3HAYUMOCTH K03 (PUIIMEHTOB ypaBHEHUs perpeccur. [IpuHATh ypoBeHb
sHaunMoct o = 0,05.

X 0 1 2 3 4 5 6

y 2 7 9 13 16 18 20
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1. Ouenurs

3HAYUMOCTb

paznuuus

Bapuant Ne 2

B

MMPOU3BOJAUTCIIbBHOCTU
IMPONU3BOAUTCIIBHOCTD TpéX PEAKTOPOB MMPECACTAaBJICHA B Ta6J'II/IH€Z

PEaKkTOpOB.

Peaktop | CpenHsisi IpOU3BOIUTENBHOCTD, T/CYTKH
1 160 161 165
2 150 164 164
3 146 155 160

[Tpunsate ypoBens 3Hauumoctu o = 0,05.

Cpenusis

2. Brixon BemectBa (B % ) mpu Temmeparype 10°C u 20°C (pakrop A) u mpoaoKuTeabHOCTH
nporecca KpUCTAILTH3aLUH
3HAYMMOCTh Pa3JIM4Ms B BBIXOJE MPOAYKTA MPH Pa3HOW TeMIepaType W MPOJOJIKHTEIBHOCTH

nmpouecca KpHUCTAIIM3alluu,

7 a u 17 u (dbaktop b) mpeacrasnen B Tabiuiie.

OLeHuTh

a4 TaKXC 3HAYUMMOCTb B3aWMHOI'O BJIMAHUSA TCEMIICPATYPbl H

IPOIOJDKUTEILHOCTH MPOIlecca Ha BBIXO MpoayKTa. [IpuHsaTs ypoBens 3Haunmoctu o = 0,05.

T Bpewmst Beixon, %

; Tq 40 30 30 50
10°C 17 4 90 80 65 70
5 7a 70 50 60 70
20°C 17 50 30 30 40

3. UccnenoBanach 3aBUCUMOCTh CoZiepykaHus xkenesa (Y, %) B KpucTajuiax MEeJHOTO KyIopoca
CuSO45H20 ot conepsxanust FeSO4 (X, /1) B MATOYHOM PacTBOpE:

X

60

70

85

100

105

y

0,96

0,93

1.47

1,86

2,48

Haiith ypaBHeHWE IHMHENHHOM perpeccun V,, = by + b1 X 3aBUCHMOCTH Colep/KaHUs Keyle3a B
KpHucTaiax ot coaepxanus FeSOs (X, r/m) B pacTBOpeE.

4. Tlo sKCepUMEHTAIBHBIM JIaHHBIM, TPEACTABICHHBIM B Talnuie, HalWTH KO3 UIUEHTHI

YPAaBHEHUs HeNMHEHHOH perpeccuu Bupa Yy, = by + bix + bzxz, OLICHUThb 3HAYMMOCTh
ypaBHEHMs U 3HAUUMOCTh K03 punmentos. [Ipunate ypoBeHs 3Haunmoctd o = 0,05.

X

0

1

2

3

4

5

6

y

5

10

14

15

17

21

25

Paznennt 3. Ilpumepnl BOnmpocoB K KOHTPOJbLHOI padore Ne 3. KonrpojbHasi padora
conepxut 4 Bonpoca no 10 6a1/10B 32 Bonpoc.

Bapmuanr 1

1. TTocTpouTh ypaBHEHHE MHOXECTBEHHOMW JIMHEHHOI perpeccun Y, =Dy + DX, +b,X, mo mauHbM

Tabmuipl. OLEHUTh 3HAYMMOCTh YpaBHEHHsS M €ro Ko3(p@UIMEeHTOB Npu ypOBHE 3HAYUMOCTH

a =0,05.
x1 3,5 7,4 2,5 3,7 5,9 8,3 6,7 1,2
X2 53 1,6 6,3 9,4 1,4 9,2 2,5 2,2
y 64,7 80,9 24,6 43,9 7,7 20,6 66,9 34,3
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2. Tlo BBIOOpKE HaWICHBI 3HAUCHMs TJIABHBIX KOMIIOHGHT Jyis I-ro HaOmroxenus f;; = 0,661,

fiz=— 2,151 n marpuna (pakTOpHBIX Harpy30K
4= (—0,756 0,654)
0,756 0,654
HaiiTu 3HaueHUsT HCXOAHBIX TIOKA3aTeNel X;; H X, €CJIH BBIOOPOUYHBIC OIEHKU CPETHUX PABHBI
X1=5, X,=10, a BELIOOPOYHBIC OLICHKU CPEIHUX KBaJAPATHUECKUX OTKJIOHEHHH paBHbI s; = 0,072,
s, =0,333.

3. B 5 mpobax ¢ 5 y4acTKOB MECTOPOKACHHSI H3MEPEHO cofepxkanue 300ta (X, %) u memnu (Y,
%):

X 0,15 0,3 0,1 0,2 0,04
y 1,0 0,9 0,2 0,5 0,6
C 1enbr0 HaxOXKJIEHUS MEPCIEKTUBHBIX PalilOHOB MPOBECTH KJIACTEPHBIM aHAJIU3 U MOCTPOUTH
JIeHaporpammy. [laHHbBIE TpPEIBAPUTENBHO HE CTAHAAPTU30BaTh. PacCTOSHUS MEXIY
KJIaCTepaMU BBIYUCIISTH METOJIOM «OJIMKAMIIIEro cocenay.

4. Wwmerotcs nBa Habopa mpob (X1-mepcrnekTuBHbIE B X2— HENEPCIEKTHBHBIE), B KOTOPBIX
oIpeieNeHbl KOHIIEHTPALUH JIBYX TOMOJIOTOB METaHa!

57 2.8
X1=(5'0 3'3) x2=[61 30
46 34 60 2.7

Breraucnutb HHHeﬁHym AUCKPUMHWHAHTHYIO Q)YHKHI/IIO u KJ'IaCCI/I(i)I/II_II/IpOBaTL Ha6J'IIO,I[eHI/I€
(5,7;2,5).

Bapuanr 2
1. TloctpouTh ypaBHEHHE MHOKECTBEHHOW JIMHEWHOW perpeccun Y, =0y +b X +b,X, mo

TaHHBIM Tabmuibl. OUEHUTh 3HAYUMOCTh YpaBHEHUS U €ro KO3 UIIMEHTOB NpPU YPOBHE
sHaunMoct ¢ = 0,05.

x1 7 1 11 11 7 11 3 1
X2 26 29 56 31 52 55 71 31
y 78,5 74,3 104,3 87,6 95,9 109,2 102,7 72,5
2. Tlo BBIOOpKE HAWICHBI 3HAYEHHUS TJABHBIX KOMIIOHEHT s i-ro Habmomenus f;; = — 0,484,

fio= 1,053 u maTpuna (pakTOpHBIX Harpy30K
A= (—0,791 0,611)
0,791 0,611
HaiiT 3HaueHNs MCXOIHBIX TOKa3aTeNnel X;; M Xy, €CJIU BHIOOPOUHBIC OIIEHKH CPEAHUX PABHBI
x1= 0,85, x,=2,307, a BBIOOpPOYHBIEC OIEHKN CPETHUX KBAIPATUICCKUX OTKIOHEHUI PaBHBI S; =
0,072, s, =0,093.
3. B 5 mpobax ¢ 5 y4acTKOB MECTOPOXKAECHUS U3MEPEHO coziep kanue cepedpa (X, %) u

menu (Y, %):

X

0,25

0,48

0,8

0,55

0,1

y

0,3

0,65

1,4

1,52

0,5

C nenbro HaxoKJIEHUS MEPCHEKTUBHBIX PallOHOB NPOBECTHU KJIACTEPHBIM aHaIW3 U IOCTPOMUTH
JneHaporpammy. /laHHbIe IpeBapuTEIbHO HE CTAHIAPTU30BaTh. PaccTOsIHUS MEXTy KiacTepaMu
BBIYUCIIATH METOOAOM ((6JII/I)KaI\/JIIJ_ICFO coceaa».
4. Hwmerotcs nBa Habopa mpod (X1-mepcrneKTuBHBIE U X2— HEMEePCIEKTUBHBIC), B KOTOPHIX
OMpCACIICHbI KOHICHTPAalIUU ABYX 'OMOJIOI'OB MCTaHa:
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6,5 4,6
X1 = (g(l) 1‘7*) X2 = <5,6 3,9)
’ ’ 57 4,5
BbraucnuTe NHMHEHHYI0 AMCKPUMHHAHTHYIO (YHKLIHIO W KiIacCH(UIMPOBATH HaONIOAEHUE
(5,7, 4,9).

(DOHI[ OLCHOYHBIX CpPCACTB IMPUBCACH B BHAC OTACIBHOIO JOKYMCHTA, SABJIAIOIICTOCA

HEOTHEMJIEMOM YaCThI0O OCHOBHOM 00pa30BaTeIbHON IPOrPAMMBI.

8.2. BonpochlI 17151 HTOTOBOI0 KOHTPOJISI OCBOCHHS THCIHMIIITHHBI
(2 cemecTp — 3auer).

N TOroBbIii KOHTPOJIB MO AUCUUILUIMHE HE TPELYCMOTPEH.

9. YYHEBHO-METOJUYECKOE OBECIHIEYHEHHUE JUCIUIIJIMHbI

9.1. Pexomenayemas JuTeparypa

A) OcHoBHas1 JInTeparypa:

1.
2.

®ponoB A.H. Kpartkuii kypc TB u MC, yu. noco0Oue, Jlans, 2017 r., 304 c.

Teopust BepoATHOCTEH M MaTeMaTHYeCKasi CTaTUCTUKA. [DJIEKTPOHHBIN pecypc]: ydeOHUK A
MPUKIAIHOTO OakamaBpuara: DnekrponHas konus / B. E. 'mypman. - 12-e u3a. - M.: FOpaiir,
2014. - 1 s1. onit. muck (CD-ROM).

b) /lonosHuTeIbHAS JIMTEpaTypa:

1.

PykoBOJICTBO K peIlIeHHIO 33aJady MO0 TEOPUU BEPOSITHOCTEH M MATEeMaTUYeCKON CTaTHUCTHKE.
[DnexkTpoHHBII pecypc]: yueOHOoe mocoOue Asisd MPUKIAJAHOTO OakanaBpuaTa: DIEKTPOHHAs
korusi / B. E. I'mypman. - 11-e uza. — M.: FOpaiit, 2014. - 1 s51. ont. qguck (CD-ROM).
Teopuss BepoATHOCTENM M MareMarhuyeckas cratuctuka. Pynakosckas E.I'., Pymainno M.O.,
CrapmoBa T.H., Asepuna O.B., I'opneesa E.JI., N3otoBa C.A. /YuebHoe nocobue nox pen.
Pymaitno M.®., Pynakosckoit E.I'., —M.: PXTVY um.J[.M.Menneneesa, 2012. -84 c.

9.2. PexoMeH1yeMble HCTOYHUKH HAYYHO-TeXHUYeCKoil nHGopMauuu.

— Pa3gaTo4HbIi WILTFOCTPATUBHBIN MaTepUal K JICKIHSIM.
— IIpe3eHTanuu K JEKLHAM.
— Meroauueckue peKOMEeHAaIuu.
— Komrmiekc o0yyaromumx mporpaMmm.
Pecypcrsl nHpOpManmoHHO-TeTeKOMMYHUKAITMOHHOM ceTu HTepHeT:
-- http://kvm.muctr.ru/ — caiiT kadeapsl BbICIICH MaTEMaTHUKH.

9.3. CpeacrBa odecnevyeHnsi 0CBOCHUSA TN CHUATIINHbBI

g peanuzanuu pabodeil mporpaMMbl MOATOTOBIIEHBI CIEAYIOUIUE CPEACTBA OOecreueHus

OCBOCHUA NUCLHHUIIIINHBI:

— KOMIIBIOTepPHBIE TPE3CHTAIlMM WHTEPAKTUBHBIX Jieknud — https://moodle.muctr.ru/,

(obmree uncio cnaiigos — 160);
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— 0aHK TECTOBBIX 33JaHHM JUIS TEKYIIETO KOHTPOJISI OCBOCHHUS TUCHUILTHHBEI (50 BapHaHTOB
Ha KaX]yI0 KOHTPOJIbHYIO TOUKY, BCEr0 3 KOHTPOJIbHBIE PaboThI, 00I1Iee ynciao BapuanToB — 150);

10. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' UM,
HNCITIOJIB3YEMBIX B OBPA3OBATEJIBHOM INPOLHECCE

WudopMamoHHYIO MOAACPKKY U3YyUeHHs JUCHUIUIMHBI ocymiecTBisieT MudopmanuonHo-
ouomoteunsiid neHtp (MbL) PXTY um. JI.1. MenneneeBa, KOTOpbI 00eCTICUMBACT O0yUAFOIIHXCS
OCHOBHOM Yy4eOHOH, Yy4eOHO-METOAWYECKOH | HAy4YHOH JUTepaTypoil, HeoOXOAMMOH st
OpraHu3any 00pa3oBaTeNbHOrO Mporecca Mmoo aucuuiuimHe. OOmuii 00beM MHOTOOTPaciieBOrO
¢onga UBL Ha 01.01.2021 cocraBuser 1 716 243 k3.

@®oun UBL[ pacnonaraer yueOHOW, y4eOHO-METOIUYECKOW M HAayYHO-TEXHUYECKOU
JAUTEepaTypoil B (OpMeE TEYATHBIX W AJIEKTPOHHBIX HM3/aHUM, a TakKe BKIOYAET OQHUIMAIbHBIC,
CIpaBOYHO-OMOIMOrpaduueckue,  CHENMATU3UPOBAHHBIE  OTCUYECTBEHHBIE U 3apyOeKHbBIE
nepuonuieckue u naHpopmarmonnsie n3nanus. b1 obecrieunBaeT qoctymn K mpohecCHOHATbHBIM
0a3am JaHHBIX, THHOPMAIIMOHHBIM, CIIPABOYHBIM U TOMCKOBBIM CHCTEMAaM.

Kaxnprii oOywaromuiics obecriedeH CBOOOIHBIM JOCTYIIOM M3 JIIOOOW TOYKH, B KOTOPOH
uMeeTcs JOCTYM K ceTu MIHTepHeT U K aneKTpoHHO-0nbnuoreyHoi cucreme (ObC) YuuBepcurera,
KOTOPAst COJIEPKUT PA3INIHBIC U3IaHHS 10 OCHOBHBIM M3Y4aeMbIM JUCIUILTUHAM U COPMHPOBaHA
10 COTJIACOBAHHUIO € MPaBOOOIaaTeNIsIMU y4eOHON U y4eOHO-METOANYECKOH JINTEepaTyphI.

Jnss  Oomee  MOMHOTO M OMNEPATHBHOTO  CHPaBOYHO-OMOIHOrpaduueckoro  u
uHpopmanmonHoro ooOcmyxuBanus B Wbl peanmnsoBana TexHomorus DIEKTPOHHOH TOCTaBKU
JIOKYMEHTOB.

[TonHbIi nepeyeHb AEKTPOHHBIX HHPOPMALMOHHBIX PECYPCOB, UCIOIB3YEMBIX B IpoIecce
00yd4eHus1, IPeICTaBlIEH B OCHOBHOM 00pa30BaTeIbHOM MpOrpaMMme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIUIIJINHbI

B cooTBeTcTBHM C yue€OHBIM IUIAHOM 3aHATHS MO AUCLUUILUIMHE «/l0omoIHUTe/IbHBIE IJIaBbI
MaTeMaTHKW» [IPOBOAATCS B opMe JEKUUN, MPAKTUIECKUX 3aHATUN U CAaMOCTOSTEIbHOU pabOThI
oOyJaromuxcs.

11.1. O6opynoBanme, HeoOXoAMMOe B 00pa30BaTeIbHOM MpoLecce:

VYdeOHbIE ayqUTOpPUW JUIS TIPOBENEHHS JIGKIMOHHBIX W  TPAKTHYECKUX 3aHITHH,
000py/IOBaHHBIE TPAAUIMOHHBIMU Yy4EOHBIMH JIOCKaMHU M Y4eOHOW MeOenblo; Oubamoreka,
uMeroIas pabodyne KOMIBIOTEpHBIE MecTa ISl CTYIEHTOB, OCHAIEHHBIE KOMITBIOTEPAMHU C
JOCTYIOM K 0a3aM JaHHBIX U BBIXOJOM B IHTEepHET.

11.2. YyeOHO-HAT/IsIAHBIE TIOCOOUS:
YyeOHo-MeTonuuecKkue mocolus, pa3paboTaHHble Ha Kadenpe BbICIIEH MaTeMaTHKH,
BBUIOKEHBI Ha caite Kadenpbl http://kvm.muctr.ru m wa caiite Oubmmorekun PXTY wumeHu
J.1.Menneneesa https://lib.muctr.ru.

11.3. KomnbloTepbl, HHPOPMAIIHOHHO-TEJIeKOMMYHHUKALIMOHHbIE CETH, alllIapaTHO-
NPOrpamMMHBbIE M ayAMOBU3YaJIbHbIE CPEACTBA:
IlepcoHanbHble  KOMIBIOTEPBI, IMPUHTEPBI, CKaHEp W  KONUPOBAIBHBIA  ammapar
UCIIOJIB3YIOTCS JUIsl IIOATOTOBKYU PAa3JaTOYHBIX MaTEpUAIIOB.

11.4. IleuyaTHbIE U JIEKTPOHHBIE 00pa30oBaTe/bHbIE 1 HH(POPMALIMOHHBIE PECYPChI:
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NudopManimnoHHO-METOTUUECKHE

MaTepHaIbL:

y4eOHbIE  TTOCOOMs

0 JIUCIUILIMHE;

pa3aTo4yHblil MaTepuai K pas3jenaM JIEKIIMOHHOTO Kypca; pa3/laTOuHbIi MaTeprall K IpaKTUYECKUM

3aHATHUAM 10 JUCLUIUIMHE, KOMIUIEKThI KOHTPOJIBHBIX U 3K3aMEHALMOHHBIX OUJIETOB.
Y4ebHO-MeToIM4YecKne pa3padOTKU B DIEKTPOHHOM BHJE; CIPABOYHBIE MaTepUalIbl B

IIEYaTHOM M 3JIEKTPOHHOM BUJIE.

11.5. IlepeyeHb JUIEH3MOHHOTO POTPAMMHOI0 o00ecreYeH s :

Ne HaumenoBanue PexBusutsl noropopa | KosmuecrBo iunensuii | Cpok 0OKOHYaAHUSA
ILIIL MPOrpaMMHOI0 NMOCTABKH AelCTBUS JMIEH3UH
NPOAYKTA

1. Calculate Linux Desktop CBo06oHO He orpanunuenno beccpouno
pacmpoctpansiemoe [10

2. LibreOffice CBo0OoiHO He orpanuuenno beccpouno
pacmpoctpansiemoe [10

3. ABBYY FEineReader CBo06oiHO He orpanuuenno beccpouno
pacmpoctpansiemoe [10

4, . CBo06oiHO He orpanuuenno beccpouno

7-Zip
pacmpoctpansiemoe [10
5. Google Chrome CBo06oHO He orpannuenno beccpouno
pacmpoctpansiemoe [10
6. VLC Media Player CoboaHo He orpannuenno beccpouno
pacmpoctpansiemoe [10
7. Discord CBoboaHO He orpannuenno beccpouno
pacnpoctpansiemoe [10
8. Autodesk AutoCAD CBoboaHO He orpannuenno beccpouno
pacnpoctpansiemoe [10
0. IntelllJIDEA CBoboaHO He orpannuenno beccpouno
pacnpoctpansiemoe [10
10. FreeCAD CBoboaHO He orpannuenno beccpouno
pacnpoctpansiemoe [10
11. SMath Studio CBoboaHO He orpannuenno beccpouno
pacnpoctpansiemoe [10
12. KonTpakt Ne 90-  JluneHsus aJisi akTUBalUA 12 mecsieB
13335A/2021 ot Ha pabOYuX CTAHIUAX, |(€KETOJHOE MPOAJICHUE
Corel Academic Site 07.09.2021 MOKPBIBACT BCE paboyune | TMOAMUCKH C IPABOM
Standard MeCTa B YHUBEPCHUTETE nepexo/a Ha
OOHOBJIEHHYIO BEPCHIO
MPOAYKTa)

13. Kontpakt Ne 90- 500 nuneHs3nii 12 mecsreB
Kaspersky Endpoint 13335A/2021 ot (e>xerogiHOE TIPOJICHUE
Security ms 6usHeca — 07.09.2021 MTOATHCKHU C IPAaBOM
CranpmaptHbiii Russian nepexo/a Ha
Edition. OOHOBIEHHYIO BEPCHIO

IIPOJYKTa)
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http://www.jetbrains.com/idea/buy/license-matrix.jsp

14.

GIMP

Coboano
pacnpoctpansiemoe [10

He orpannuenno

beccpouno

15.

OBS (Open Broadcaster
Software) Studio

CBoboano
pacnpoctpansiemoe [10

He orpannuenno

beccpouno

12. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHMUS ITPOT'PAMMBbI

(I)OpMLI H METOAbI KOHTPOJIA U OLICHKHA PE3YyJbTAaTOB OCBOCHHUSA pPa3e/ioB

HaunmenoBanue
pa3iesioB

OcHOBHbBIE TOKA3aTeJIH OICHKH

(I)OpMLI H METObI
KOHTPOJIA U OHCHKH

Paszgen 1.
OCHOBBI
MaTeMaTH4YeCKOi
CTaTUCTUKH

3Haer:

OCHOBHBIE PUEMBI U METO/IbI 00PaOOTKHI
CTAaTUCTUYECKOI HHpOpMaLUK: pacyET BHIOOPOUHBIX
XapaKTEPUCTUK CIIyYalHbIX BEJIMYMH, UCIIOIb30BaHHE
CTATUCTUYECKHUX TMIIOTE3 AJIsI IIepeHoca pe3ysIbTaToB
BBIOOPOYHOTO 00CIIEOBAHMS Ha TEHEPAITBHYIO
COBOKYITHOCTb; METO/Ibl PErPECCHOHHOIO U
KOPPEJSILIMOHHOTO aHAJIN3a; OCHOBBI TUCTIEPCUOHHOTO
aHaJIN3a; METO/bl aHAJIN3a MHOTOMEPHBIX JIaHHBIX;
0a30BYI0 TEPMHHOJIOTHIO, OTHOCSIIYIOCS K
TEOPETUYECKOMY OIMCAHUI0 OCHOBHBIX
MEPCIEKTUBHBIX HAIIPABJICHUM pa3BUTUS METO/I0B
00pabOTKH SKCIEPUMEHTAIbHBIX JaHHbIX.

YmMmeer:

aHAJIM3UPOBATh U KPUTUYECKU OLIEHUBATh
COBPEMEHHbIE HayUHbIE IOCTHKEHUS B 00JIaCTH
CBOMX Hay4yHBIX UCCIIEJOBAHUI; UCIIOIb30BATh
MIOJIYYE€HHBIE 3HAHUS ISl PEIICHUS
npodeccuoHaNbHBIX U COLUANBHBIX 3a/1a4.

Bmapeer:

0a30BOI TEPMHUHOJIOTHEH, OTHOCSIIEHCS K
CTaTUCTUYECKONH 00paboTKe IKCIIEPUMEHTATbHBIX
JAHHBIX; TPAKTUYECKUMU HaBbIKaMU 00pabOTKH
CTaTUCTUYECKON MH(POPMALIUH C UCTIOIB30BAaHUEM
MH(POPMAIIMOHHBIX TEXHOJIOTHIA; METO0IOTUEH
COBPEMEHHBIX HayYHBIX UCCIIEOBAaHUN, KPUTUIECKOU
OLIEHKOM IOJTyYEHHBIX PE3YJIbTaTOB, TBOPUECKUM
aHAJIM30M BO3HHUKAIOLINX HOBBIX MPoOJieM B 001aCTH
XUMHH U XUMHUECKOU TEXHOJIOTHH.

OrneHKa 3a
KOHTPOJIBHYIO PaboTy
Ne 1

Pa3nen 2.
CraTHCTUYECKHUE
METObI aHAIN3a
JTAaHHBIX

3Haer:

OCHOBHbIE PUEMBI U METO/IbI 00pabOTKH
CTATUCTUYECKOI HHpOpMALUK: pacyET BEIOOPOUHBIX
XapaKTECPUCTHUK CHy‘I&ﬁHLIX BEJIMYMH, UCIIOJIB30BAaHUC
CTATUCTUYECKHUX TUIOTE3 ISl IIEpeHoca pe3ysIbTaToB
BBIOOPOYHOTO 00CIIeI0OBaHUS HA TEHEPATBbHYIO
COBOKYITHOCTb; METO/IbI PErPECCHOHHOTO U
KOPPEJISALIMOHHOIO AaHAIN3a; OCHOBBI IMCIIEPCHOHHOTO
aHaJin3a; MCTOAbI aHaJIn3a MHOI'OMCPHBIX JTaHHBIX,
0a30BYI0 TEPMHHOJIOTHIO, OTHOCAIIYIOCS K
TEOPETUYECKOMY OTMIMCAHUIO OCHOBHBIX

OrneHKa 3a
KOHTPOJBbHYIO PaboTy
Ne 2
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MIEPCIEKTUBHBIX HAIIPABJIEHUH pa3BUTUS METO/I0B
00pabOTKH SKCIEPUMEHTAIBHBIX JTAHHBIX.

YmMmeer:

aHAJIM3UPOBATh U KPUTUYECKU OLICHUBATh
COBPEMEHHBIE HAyYHbIE TOCTUKEHUS B 00JIaCTH
CBOUX Hay4YHBIX UCCIIEJIOBAHUI1; UCIIONIb30BATh
II0JIyYE€HHBIE 3HAHUS JJIs PELICHUS
npoeccuoHaNbHBIX U COIUANBHBIX 3a/1a4.

Brnapneer:

0a30BOM TEPMHUHOJIOTHEH, OTHOCSIIEHCS K
CTaTHUCTUYECKOW 00paboTKe IKCIIEPUMEHTAIBHBIX
JAHHBIX; TPAKTUYECKUMU HaBBIKAMU 00pabOTKH
CTaTUCTUYECKOW HH(POPMALIUH C UCTIOIB30BAHUEM
MH(POPMAIIMOHHBIX TEXHOJIOTHIA; METO0IOTUEH
COBPEMEHHBIX HAYYHBIX UCCIIEIOBAaHUN, KPUTUIECKON
OLIEHKOH MOJTyYEHHBIX PE3YJIbTAaTOB, TBOPUECKUM
aHAJIM30M BO3HUKAIOIIMX HOBBIX MPOOIEM B 00JIACTH
XUMHU U XUMHUYECKOU TEXHOJIOTHH.

Paznen 3.
CraTucTtrueckas
obpaboTka
MHOTOMEPHBIX
JAaHHBIX

3Haer:

OCHOBHBIE IPUEMBI 1 METO/IbI 00PaOOTKHI
CTATUCTUYECKOI MHPOpMALUK: pacyET BEHIOOPOYHBIX
XapaKTEpUCTHUK CIyYalHbIX BEJIMYMH, UCIIOJIb30BaHUE
CTAaTUCTUYECKUX TUIIOTE3 UL IIEPEHOCA PE3YJIbTaTOB
BBIOOPOYHOTO 00CIIEIOBaHUS HA TeHEPATBbHYIO
COBOKYITHOCTB; METO/BI PErPECCHOHHOTO U
KOPPEJSILIMOHHOTO aHAJIN3a; OCHOBBI TUCIIEPCUOHHOTO
aHaJIM3a; METO/Ibl aHAJTN3a MHOT'OMEPHBIX JJAHHBIX;
0a30BYI0 TEPMHUHOJIOTHIO, OTHOCSLIYIOCS K
TEOPETHUYECKOMY ONMCAHUIO0 OCHOBHBIX
MEepPCIEKTUBHBIX HAMPABIEHUN PA3BUTHS METO/IOB
00pabOTKH SKCIEPUMEHTAIbHBIX JTAHHBIX.

YmMmeer:

aHAJIM3UPOBATh U KPUTUYECKU OLIEHUBATh
COBPEMEHHBIEC Hay4YHbIE TOCTHKEHUS B 00JIaCTH
CBOMX HAy4YHBIX MCCIIE€AOBAHUI; UCIIOIb30BATh
MOJIYYE€HHbIE 3HAHUS ISl peIICHUS
npodeccuoHaNbHBIX M COIUANBHBIX 3a/1a4.

Bmaneer:

0a30BOI TEPMUHOIOTUEHN, OTHOCSIIIEICS K
CTaTUCTHYECKOM 00paboTKe IKCIIEPUMEHTAIBbHBIX
JAHHBIX ; IPAKTUIECKUMU HaBBIKAMHU 00pabOTKH
CTaTHCTHUYECKON MH(OpPMAIINH € UCTIOIB30BAHUEM
MH(POPMAITMOHHBIX TEXHOJIOTHIA; METOOIOTUEH
COBPEMEHHBIX HAyYHBIX UCCIIEIOBAaHUI, KPUTUIECKOM
OLIEHKOM ITOJTyYEHHBIX PE3YJIbTaTOB, TBOPUECKUM
aHAJIM30M BO3HUKAIOIIMX HOBBIX MPOOJIEM B 00JIacTH
XUMHUHU U XUMUYECKOW TEXHOJIOTHH.

OreHka 3a
KOHTPOJIbHYIO paboTy
Ne 3

13. OCOBEHHOCTH OPI'AHU3AIIUU OBPA30OBATEJIBHOI'O ITPOLECCA JJIs1
HUHBAJUIO0B U JINL C OTPAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbSA
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OO0yyeHre UWHBAIWAOB U JIMI C OrPAaHUYCHHBIMH  BO3MOXKHOCTSMHU  3JIOPOBBS
OCYIIECTBIISICTCS B COOTBETCTBUH C:

- IlopsakoMm opraHu3zallid W OCYIIECTBICHHS 00Opa3oBaTeNbHON NEATENbHOCTH IO
o0Opa3oBaTeNbHBIM MpOrpaMMaM — TporpaMMaM OakaliaBpuara, mporpaMmaM CIeIHaINTeTa,
nporpammam Maructparypsl (IIpukaz Munoopuayku PO ot 05.04.2017 Ne 301);

- [TonoxeHuem o MOpSJIKe OPraHU3aluy U OCYIIECTBICHUST 00pa30BaTEILHOMN IEeATeIbHOCTH
1o 0O0pazoBaTeNIbHBIM MpPOrpaMMaM BBICHIET0 00pa30BaHUs — MporpamMm OakajlaBpHara, Iporpamm
crienuanurera, nporpamMm maructparypsl B PXTY wum. J[.1. MenaeneeBa, NpuHATHIM pPELICHUEM
VYuenoro cosera PXTY um. JI.M. MenneneeBa ot 30.10.2019, npotokon Ne 3, BBEIECHHBIM B
nercrBue npuka3zom pekropa PXTY um. [I.1. Menaeneera ot 14.11.2019 Ne 646A;

- MeToauyeckuMH PEKOMEHJALUsIMU 1O OpraHu3anuu o0pa3oBaTeNIbHOTO Ipolecca st
00ydYeHHUsT WHBAJIUIOB U JIUI] C OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 370POBbsi B 00pa30BaTEIbHBIX
OpraHM3aIMsaX BBICHIET0 00pa30BaHUs, B TOM YHCJIE OCHAIIEHHOCTH 00pa3oBaTelIbHOrO Mpoliecca
(yTBepkaeHbl 3amectuteraeM Munuctpa odpasoBanus U Hayku PO A.A. Kinumossim ot 08.04.2014
No AK-44/058H).
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JlononHenus u u3MeHeHus K paboueil nporpaMme IUCHHUIIIMHbBI
«__ JlonoJIHMTE/IbHBIE IJIABbI MATEMATHKHA _ »
OCHOBHOH 00pa30oBaTeIbHOI MPOrpaMMbl

_28.04.03_ « Hanomartepuanbl  »

KOJl ¥ HAaMEHOBAHHE HAIIPABJICHUS ITOJITOTOBKH (CIIEIHAIBHOCTH )
Marucrepckas nporpamma — XuMu4ecKasi TEXHOJIOTUsl HAHOMATePHAJIOB
« »
HaumeHoBaHue OOII

®opma 00yyeHHs:  O4yHas

Howmep CopepxaHue JOTOTHCHUS/ U3MCHCHHUS OcHoBaHUE BHECEHUS
U3MEHEHUs/ U3MEHEHUSI/TOTIOTHEHUS
JIOTIOJTHEHHSI

1 MIPOTOKOJI 3aceaHus Y YeHOTO
coBera Ne oT
«_» 20 T

MPOTOKOJI 3aceIaHusl Y YEHOI 0
coBerta Ne oT
« » 20 1.

MIPOTOKOJI 3acejaHus Y YEHOTO
coBera Ne oT
« » 20 T

MIPOTOKOJI 3acejaHus Y YEHOTO
coBera Ne oT
«_» 20 T

MIPOTOKOJI 3acejaHus Y YEHOTO
coBera Ne oT
« » 20 .
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