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CneunanbHOCTb: 04.05.01. «dDyHaamMeHTanbHast U NpUKIagHas XUMUSI»

O6pa'SOBaT€ﬂ bHast rmporpamMmMa: CICUHATIHTET

KBanudukauus: Xumuk. [IpenogaBatens xumuu

dopma obyueHus: ouHast
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YTBEPXKIAIO:

Jexan xumuyeckoro akynsrera

bensni A.B.

«16» anpens 2020, |
A\ ¥

[Iporpamma cocraBineHa Ha ocHoBe (DesepatbHOrO rocyaapCTBEHHOrO 06pa30BATENBHOIO
crannapra Boiciiero obpaszosanus (PI'OC BO) crneumansroct 04.05.01 ®yHpameHTanbHas ©
NPUKIIAHAS XUMHS, YTBEPXKIEHHOro npukazoM MuHucTepeTsa obpa3oBanus U HaykH Poccriickoii
Denepauu ot 13 wmrons 2017 r. Ne 652; y4eGHOro miaHa M OCHOBHOM 00pa3oBaTeIbHON
nporpammel cnenuaibHOCTH 04.05.01 OyHnnamenTanbHas U NpUKIIaHas XHMHES, pa3pab0TaHHBIX B
['OY BIIO «/lonenkuii HaMOHATEHBIH YHUBEPCUTETY.

Paspaborunk: _
/ -
Cr. npenonasaresns & W 0.C. Hocyns

[ 4

—7 Z
Jlouent ﬂ% H.U. benas

THJE

[Iporpamma y4eOHOH NMCUMIUIMHBI yTBep)KIeHa Ha 3ace/laHuu Kadeapsl (H3MYECKOiH
XHUMHH

ITpotokon Nel3 ot «28» mapra 2020 r.

3apemyromuit kadempoit r#* ~ B.M. Muxansuyk

N

IIporpamma  yuebHONM AHCUMIUIMHBI of00OpeHa y4eOHO-METOIHMYECKOH KoMHccHel
XuMH4ecKkoro akynbrera
IIporokon Ne 3 ot «15» anmpens 2020 r.

KOMHCCHH (aKyibTera H.B. SI6mouxoBa

IIpencenarens yuebHO-METOIHUECKOMH * il
_/‘?#ﬁ"//
{/ 7



3
1. OBJIACTb IPUMEHEHUWSA 1 MECTO JUCHUIIJIMHBI B YYHEGHOM ITPOLTECCE

Kypc «BprunciaurenbHble METO/IbI B XUMUN)» BXOAUT B BAPUATUBHYIO YACTh MAaTEMATUYECKOTO
U €CTECTBEHHOHAYYHOI'O IMKJIA IUCUUIUIMH noAaroroBku cryaeHroB OII Coenumanurer 1o
cnenuanbHocT 04.05.01. «@yHaMeHTalIbHAs M NpUKIIaHAs XUMUs». [luciiuIuIvHa peann3yercs Ha
xumuueckoM (akynprere ['OY BIIO «loaHY» kadenpoit puzmveckoit xumuu. OCHOBBIBAETCS HA
6aze mucnuIuinH: «Matematukay, « THpopmaTukay. SIBIsSETCS OCHOBOM I U3YYEHUS CIIEAYIOMINX
qucuuiuine:  «DU3n4ecKkue METOAbl MCCIENOBAaHUSA BeEIECTB», «HCTpyMEHTalbHBIE METOJBI
XMMHUYECKOI'0 aHAJIM3a BELECTB, MATEPUAIOB U OKPYXKAIOIIEH Cpebl», a TAKKE MPU IPOXO0KIAECHUN
y4eOHOI U XMMUKO-TEXHOJIOTHYECKOH MPaKTHK.

2.  CTPYKTYPA JUCHHUIIJIMHBI

Xapaxkmepucmuka yueOHoU OUCYUNTTUHBL

04.05.01. «®ynaameHTaIbHAS U IPUKIIAAHASL

CrenuanbHOCTh Ui
Crnenuanuszanust

O06pa3oBarenbHas IporpaMMa CHELUAIATET
Kpanmuduxarmst Xumuk. [Ipenonasarens xumun
KonnuecTBo copepkaTeapHbIX MOLYyIEH 1

JucuuruimHa 6a30Boi / BApHaTUBHOM YacTu

. BapuaruHas yactb npodeccHoOHaIBHOTO OJ10Ka
00pa3oBaTelibHOI POrpaMMbl

®opmbl koHTpoItst (MK, sk3ameH, 3a4er) 3auer
Mokasaremnt ouHas Gopma 3aoyHas opma
oOyueHus o0OyueHus

KonnuecTBo 3a4eTHBIX eAMHUIL (KPEAUTOB) 6
['on moaroToBKM 3
CemecTtp 6
KonunuecTBo yacos 216
- JICKIITMOHHBIX 54
- IPAKTUYECKUX, CEMUHAPCKHUX -
- 1a00paTOPHBIX 36
- CaMOCTOSITEIILHOM pabOoThI 126

B T.4. UHAMBHIYaJIbHOE 3a/I1aHNE -
HenenpHOE KOTMYECTBO YacoOB,

B T.4. ayTUTOPHBIX 5

3.  OIHNCAHHME JNCHUIIJIMHBI

gem,:

— TIeIaroruyeckasl — MOJArOTOBKA CHEIUATHUCTOB-XUMHKOB, KOTOPhIE YMEIOT MIPUMEHSATH BCE
BO3MOXXHOCTH COBPEMEHHBIX METO/IOB CTATUCTUUYECKON 00paOOTKH TAaHHBIX ISl PEIICHUS
TEKYIIUX MPOOJIEeM W B YaCTHOCTH MPOOJIEM CTaTUCTHYECKOW OOpabOTKH XMMHYECKOTO
HKCIIEPUMEHTA;

— JUJAKTHYeCKass — YCBOGHHME 3HAHWM, MPETyCMOTPEHHBIX MPOTpaMMoOl, Omaromaps
LeJICHAPABICHHOMY COTPYAHUYECTBY MPENOAABATENS U CTYACHTA;

— METOJIMYECKAsi — BBIJICTTUTH TJIABHBIC 3BEHBSI B KAXKJIOW TEME JJIsi YETKOTO (POPMUPOBAHUS
OCHOB 3HAaHUU MO KypCy, a TaKXe€ AaKTUBH3UPOBATh MO3HABATEIbHYIO JESITEIbHOCTH
CTYJICHTOB, IPUMEHSS PA3INYHBIE METO/IbI AKTUBHOTO O0YUIEHUSI.



3agaum:
1) 3aKkpeIvICHHE Y CIICHHATUCTa-XUMUKA 3HAHUS O TOM, KaKHe IPOIEAYPhl CTATHCTUYCCKOM

00paboOTKK MOTYT OBITH PUMEHEHBI ISl 00PaOOTKH IKCIIEPUMEHTAIBHBIX JaHHBIX, KaK
NPUMEHSIOTCSI ATH MPOLEAYPHI U KaKyr0 HH()OPMAIHIO OHH JIAI0T;

2) opmupoBaHUE yMEHUS KBATH(PHUIIMPOBAHHO CTABUTH 33/1a4y CTATUCTHYECKOTO aHAIH3a
Y MHTEPIIPETUPOBAThH PE3YIbTAThI 3TOTO aHAIN3a;

3) U3y4UTh METOJIbI YCTAHOBJICHHSI BEPOSITHOCTHOM MOJICTTH H3MEPEHHBIX BETHYUNH;

4) U3y4uTh METOJBl aHAIM3A JAHHBIX HAa KA4eCTBO, YCTPAHCHHS TPYOBIX MPOMAaXOB WIIH
YMEHBIIICHHUS UX BIUSHUS Ha PE3YJIbTATHI MOCIEAYOEeH 00paboTKy;

5) U3Y4YHTh METO/BI PETPECCUOHHOTO U KOPPEISIIMOHHOTO aHaJIH3a.

TpeGoBanus K pe3yJbTaTaM OCBOECHHMS JAMCUMIIMHBI. [Iporecc M3ydeHHs] NUCUUIUIMHBI
«upopmaruka» HampaBieH Ha (OPMHPOBAHUE DJIEMEHTOB CIEAYIOIUX KOMIIETCHIMNA B
cootrBercTBUU ¢ PI'OC BO u OOII no cnenmansuoctu 04.05.01 dynnamenTanbHas U pUKIagHas
XUMUS:

a) yausepcaabHbix komnerenuui (YK): YK-1. Cucmemnoe u kpumuueckoe moruinenue
— cnoco0eH OCYIIECTBIIATh KPUTHUECKUH aHATU3 MPOOJIIEMHBIX CHTYyalluii HA OCHOBE CHCTEMHOTO
MOX0/a, BBIPAOATHIBATh CTPATETHUIO JNEHUCTBHH. Paspabomka u peanusayus npoekmos — YK-2.
CriocobeH ynpasisiTh MPOSKTOM Ha BCEX JTalax ero *XKU3HeHHOro mukia. Kowmynuxayus — YK-4.
Cnoco0eH TMpUMEHSITh COBPEMEHHbIE KOMMYHUKATHBHBIE TEXHOJOTMHM, B TOM 4HCIE Ha
MHOCTPAaHHOM(BIX) s3bIKe(ax), HJsl aKaJIeMUYECKOro M MpOodecCHOHAIBHOTO B3aWMOJCHCTBUA.
Camoopeanuzayus u camopazeumue (6 mom uucie 300pogvecoepedxcerue) — YK-6. Crnocoden
ONpEAENsiATh U Ppealu30BbIBaTh IPUOPUTETHl COOCTBEHHOM JAEATEIBHOCTH M CHOCOOBI €€
COBEpIICHCTBOBAHUS HA OCHOBE CAMOOIIEHKH U 00pa30BaHUs B TeUEHUE BCEHl KU3HU. bezonacrhocmoy
arcuzneoeamenvnocmu — YK-8. CnocobeH co3naBaTh U IOJJAEPKHUBaTh O€30IMaCHBIE YCIOBUSA
YKU3ZHEJEATEIIbHOCTH, B TOM YHCIIe IPU BOBHUKHOBEHUHU YPE3BBIYAMHBIX CUTYALIUH.

0) oowenpogpeccuonanvnuvix (OIIK): Obwenpogeccuonanvuvie nagviku — OIIK-1.
Cnoco0eH aHanM3upOBaTh, WHTEPIPETHUPOBATH U 0000IIATH PE3yNbTaThl IKCHEPUMEHTATbHBIX U
pacdeTHOTeOpeTHYeCKUX paboT xumudeckod HampasiieHHOCTH OIIK-2. CrmocoOeH mpoBOIUTH
XUMHUYECKHH SKCHEPUMEHT C HCIOJIb30BAHUEM COBPEMEHHOI'O OO0OpYIOBaHUS, COOIIOAAs HOPMBI
texHuku Oe3omacHocTH. OIIK-3. CrnocoOeH NpUMEHSTh PACUETHO-TEOPETHUYECKHE METOABI IS
W3YYEHHUs CBOMICTB BEWIECTB U IpoueccoB C UX y4acTUEM, HCIIONb3Ysl COBPEMEHHOE NPOrpaMMHOE
oOecrieueHre M 0a3bl JaHHBIX Mpo(eccHOoHANbHOTO Ha3HaueHUus. Qusuko-mamemamudeckas u
KOMNbIOMEPHAS 2PAMOMHOCMb NPU peuleHuu 3a0a4 npogeccuonanvuol oesmenvnocmu — OIIK-4.
CnocoOeH  miaHupoBaTh  pabOThl ~ XMMHUYECKOW  HANpaBlI€HHOCTH, O0pabaTbiBaTh U
WHTEPIPETUPOBATh MOJYUYCHHBIE pPE3yNbTaThl C HCIOJB30BAHUEM TEOPETHUECKUX 3HAHUU U
MPAKTUYECKUX HABBIKOB pelIeHHs MaremMaTudeckux M ¢usnueckux 3anad. OIIK-5. Cnocoben
UCIIONIb30BaTh MH(GOpPMaIMOHHBIE 0a3bl JAHHBIX M aJalTUPOBATH CYIIECTBYIOIIME MPOTPAMMHBIE
MPOAYKTHI IS peleHus 3a7a4 NpodhecCuOHATBLHOM e TENIbHOCTH C YU€TOM OCHOBHBIX TPEOOBaHUMI
uHpOpMaLlMOHHOM  Oe3zomacHocTU.  [Ipedcmasnenue — pe3yiomamosd  NpPoO@hecCcuoHanrbHOU
oesimenvrocmu — OIIK-6. CriocoOeH npeAcTaBisaTh Pe3ynbTaThl MPOGeCcCHOHATBEHON AESTETPHOCTH
B YCTHOM ¥ THUChMEHHOW (opMe B COOTBETCTBMU C HOpPMaMU U TIpaBUJIIAMH, MPHHITHIMH B
poeCCHOHATBHOM COOOIIECTBE.

8) npogpeccuonanvnvie - KomnemeHyuu (IIK):  Hayuno-uccnedosamenvcras
odesmenvnocmsy — IIK-1. Cnocoben mpoBoauTh cOop, 00pabOTKy, aHanu3 U 00o0OIIeHne
pe3yNbTAaTOB SKCIEPUMEHTOB W HMCCIEAOBAHUN B PA3NUYHBIX OOJIACTAX XUMHUHM, XUMHYECKOU
TEXHOJNIOTUM # cMeXHbIX Hayk. [IK-2. CmocobGeH oQopmisiTh pe3ynbTaThl HAay4HO-
UCCIIEIOBATENbCKUX U ONBITHO-KOHCTPYKTOPCKUX paloT. Texuonocuyeckas oesmenvrhocms — 11K-4
Crnioco0OeH npoBOAUTH HAy4YHbIE UCCIIEJOBAHMSI, COBEPIIEHCTBOBATh U pa3padaThiBaTh TEOPUU U
METOJbl M3Y4YEHHS] XHMHUYECKMX IPOLIECCOB, OCYILECTBIATh IPAKTHUUECKOE IPUMEHEHUE
MOJIyYEHHBIX 3HAHUN U pe3yibTaTOB B Pa3IMUYHBIX OTPACISIX SKOHOMUKH (TPOMBIIUIEHHOCTH,
CeIbCKOM  XO3SICTBE H Jp.), CBS3aHHBIX C TepepadOTKOM ChIphsi, MOIy(haOpUKATOB,




MPOMBILIUICHHBIX OTXOJIOB, IOJIYYEHHEM M COBEPILICHCTBOBAHMUEM pPa3JIMYHBIX BEIIECTB,
MaTepHayioB, pa3pabOTKON W yiydIlleHHeM TexHoJormueckux mporeccoB. [IK-6 Crnocoben Ha
pa3pabOTKy METOJWK MPOBEICHUS KOHTPOJS KayecTBa JUIsi M3TOTOBUTENEH U MOTpedurteneit
XUMUYECKOU MpOAyKIuu. Opeanusayuonuno-ynpasiendeckas oesmenvhocms. [1K-8 Crnocoben
OCYIIECTBIISATh KOHTPOJIb BBITIOJHEHUS IPEIyCMOTPEHHBIX TUIAHOM 33J]aHUM, KOHTPOJIb KauecTBa
MIPOBEJICHUS padOT, BHIMOIHEHHBIX PA0OTHUKAMU MOJPa3IeICHUS U COUCIIOTHUTEISIMU

B pe3yabTare usyyenunst y4eOHON JUCHUIIMHBI CTYAEHT /I0JIKEH :
3HATh:
— TEOPETHUYECKHE OCHOBBI CTAaTHCTHYECKOH O0OpabOTKH pe3ylnbTaTOB H3MEPEHHUS U
HaOJIIOIEHUS,
— METOJOJIOTHIO TPOBEICHUS] CTATUCTUYECKOIO0 aHaIn3a HKCICPUMEHTAIBHBIX JIAHHBIX C
ucnoib3oBanreM unrerpupoBannoi cucteMbl STATISTICA.

yMeTh:

— ompenenaTh 0a30Bble CTATUCTUKH PE3YJIbTaTOB U3MEPEHUN KaK CIy4yallHbIX BEJIMYUH
(pacueT BEIOOPOUHOTO CPEHETO, AUCTIEPCUH, CPETHEKBAIPATUYECKOTO OTKIOHEHHUS,

K03 pHIIIEeHTa KOPPESAIUH, CTy9aifHOW MOTPEIIHOCTH, IOBEPUTEILHOIO HHTEpBAJIa,
HOCTPOEHUS TUCTOTPaMM H Jp.);

— IPOBOAUTH IIPOBEPKY CTATUCTUYECKUX FMIOTE3 (OJHOPOIHOCTD JUCIEPCUN U PE3YIbTaTOB
HapajiesIbHbIX OIBITOB, O HOPMAJILHOM PACHpeAeICHUN CIIy4yailHON BETMUMHBI, O PABEHCTBE
JBYX CPEIHUX U T.I1.);

— TPOBOJUTH OJJHO(AKTOPHBIN JTMHEHHBIN perpecCUOHHBINA U KOPPEISALIMOHHBIN aHAIN3
(ompeneneHue napaMeTpoB YPaBHEHUSI PETPECCUM, UX CTATUCTUUECKON 3HAUUMOCTH U
CJly4yalfHON MOTPeIIHOCTH, pacyeT KO3 (GUIIMEHTOB KOPPEJIALUT U AETePMUHALIMY, aHATIU3
OCTaTKOB, OIIPE/IEICHUE IOBEPUTEILHOIO HHTEPBAJIA UCCIEyeMOM (PyHKINH).

4.  COJEPKAHWE JUCHHUILIAHBI U ®OPMBI OPTAHM3ALIMA YYEBHOTO
MPOLIECCA

IHopsaaxkoBblii HOMEpP H

Kparkoe cogep:kanue TemMbl
HaHMeHOBaHHe TeMbl

Cooeporcamenvustit modyns 1 «Onucamenvuvle cmamucmuKku pe3yibmamos usmepenuil.
CmamucmuuecKkue 2unome3vl U Ux nPoGepKay

Tema 1. XapaKTepuCTHUKU Henu u 3a1aum cTaTUCTHUECKON 00pabOTKH.
SMIMPHUYECKUX paclipeieleHuit [TorpemHoCcTh U3MEpPEHNH, OCHOBHBIE BUIbI
MOTPEUTHOCTH: MaTeMaTHIECKasi MOAEIb, IPOMaxXH, IIPU
00paboTke, annaparypHble K03()(HUIUEHTSI,
cucTeMaTtuyeckue u ciaydaiinele. CiyyailHbIi XapakTep
HKCHEPUMEHTAIbHBIX JaHHBIX U UX MPEACTABICHUS:
THECTOTPAMMBI, TIOJIUTOH YaCTOT, IBYMEPHBIE TaHHBIE.
Brraunciienne xapakTepUCTHK SMITUPUIECKIX
pacripesieNieHuii: HayaabHbIe U LIEHTPATbHbIE MOMEHTHI,
BBIOOPOYHOE Cpe/iHEee, TUCTIEPCHS],
CPEIHEKBAIPaTHYECKOE OTKIOHEHHE, KO (DUIIMEHTHI
BapHaIiy.

Tema 2. Teopetnueckue
pacnpeneneHus

OCHOBHBIE THITHI SMIIUPHYIECKUX PACTIPENETECHUM U MX
cBoiicTBa. HopMansHoOe paciipe/ieNieHne, pacipeieIeH s
CreiofieHTa, ®uiiepa, x- pacnpe/eneHue.




Tema 3. CtaTucTuueckue
THUIIOTEC3bI

OO1u11e NpUHIUIBI TPOBEPKU CTATUCTUUYECKUX TUIIOTE3,
HYJIb-TUIIOTE3a U AJIbTEPHATUBHASA FMIIOTE3a, KPUTUUECKas
00J1aCTh, OIIMOKH [1EPBOI0 U BTOPOT'O POJia, MOLIHOCTb
cTaTucTuyeckoro kpurepus. Kpurepun onenku
CTaTUCTHUYECKUX THIIOTE3 B 3a7a4ax o0paboTKU
9KCIIEPUMEHTAIIBHBIX JaHHBIX, YDOBEHb 3HAUUMOCTH
KPUTEPHsI U BEIOOP €ro BETMYHHBI.

Tema 4. ITpoBepka
CTaTUCTHYECKUX THUITIOTE3.

[IpoBepka CTaTUCTUYECKUX TUIIOTE3: HOPMAJILHOTO
pacnpeeseHus; ONHOPOAHOCTH PacCIpeleICHNs; HATMYNAE
CUCTEMATUYECKOIO CABUTAa MATEMAaTUYECKOTO 0KUIAHMS;
IIPOBEPKA OJHOPOAHOCTH PE3yJIbTATOB MapajlICIbHBIX
OIIBITOB, METOJIbl OTCEBA IPYOBIX MOI'PEUIHOCTEN B T.Y. B
JIBYMEPHBIX BbIOOPKaX.

Tema 5. JloBepUTEIBHBIN
UHTEpBAJL

Cayuvaiinas ommoOKa, TOBepUTEIbHAst BEPOSTHOCTD,
JIOBEPHUTEIIBHBIA HHTEPBAJ JIs SAUHUYHOTO U3MEPEHUS U
JUTs1 BLIOOPOYHOTO CPETHETO.

Cooeporcamenvuutit modyap 2 «OOHOPaKmOopHbLIL TUHEIIHBLIL pecPecCUOHHbLIL AHAIU3.
Koppenayuonunwiit ananuz

Tema 6. PerpeccHOHHBIN aHAIIN3.

Perpeccronnsbliii ananus. Y cIoBUs, ONPEACIISIONIIE
BO3MOXHOCTb IOJTYYEHUSI MATEMAaTUYECKUX MOJEIIECH
METOJIOM HAMMEHBIIINX KBAJIPATOB.

Tema 7. PerpecCUOHHBIN aHAINA3
MIPH OAHOPOTHOCTHU JAUCTIEPCHIA
BOCITPOM3BOJIUMOCTH OpJMHAT
u3MepseMont pyHKLIHUU.

Perpeccuonnslii aHanu3 npu OAHOPOJHOCTH JHCIEPCUI
BOCIIPOU3BOJMMOCTH OpAMHAT M3MepsieMOod (QyHKIUM:
onpeeIeHue 11apaMeTpoOB perpeccun 1o
9KCIIEPUMEHTAJIBHBIM JIaHHBIM; OCTATOYHAsl IUCIEPCUS U
JUCIIEPCUSl  IIApAMETPOB,  OLICHKA  JOBEPUTEIBHBIX
nHTepBanioB.  IIpoBepka  3HauMMocTH  ypaBHEHHS
perpeccun U ero KodhduimeHToB. AHaIN3 OCTaTKOB,
OCHOBHBIE TUIIbI TPEHIOB.

Tema 8. PerpeccUOHHBIN aHAIN3
IIPU HEOJHOPOJAHOCTHU JAUCTIEPCHi
BOCTIPOU3BOJMIMOCTH OpJIHAT
u3MepsieMoi QyHKIMH.

Perpeccuonnslii aHanu3 Npu HEOJHOPOIHOCTH AUCIIEPCUN
BOCIIPOU3BOJMMOCTH OpAMHAT M3MepsieMOol (QyHKIUM:
OIpezeIIeHne [1apaMeTpOB perpeccun 1o
JKCIIEPUMEHTAIIBHBIM JTaHHBIM; OCTaTOYHAs JUCHEPCHUS U
JUCIIEPCUSl  NApaMETPOB,  OLIEHKAa  JOBEPUTEIBHBIX
HMHTEPBAJIOB.

Tema 9. KoppensiiuOHHBIN aHAINA3
OMIUPUUYECKUX JTAHHBIX.

[lapHast koppensiusi, CTaTUCTUYECKOE OIICHUBAHHE
napHoit koppessauuu. Ilpsimas u oOparTHas perpeccus,
ko3 ULIrEHT KOppEISALHH u JIeTEPMUHALUH.
KoppensuoHHBII  aHaNIW3 OSMIUPUYECKHUX  JaHHBIX,
BBHIOOPOYHBIH  KOA(G(GUIUEHT MapHOM  KOppEemsSIuu.
JloBepUTeNNbHbBIE OLEHKH AMIUPHYECKOro KO3 uUIeHTa
KOPpEJSLUH.




TemaTnyeckui miaan

CopaepxarejbHbIH MOYJIb 1

Ha3zBanus cogep:kaTebHBIX
MoJyJieil U TeM

KoanyecTBo 4acos

OuHas ¢opma 00yueHust

3aounasi popma oOyueHnust

BCEro

B T.4.

JICKIINU

MPaKTUYECKHE

nabopaTtopHbIe

CaMOCTOSITENIbHAS
pabota

WHIUBUTyaJTbHAsS

pabota

BCETO

B T.4.

JIEKIIAHN

IIPAKTUYCCKUE

nabopaTopHbIe
CaMOCTOSTEIIbHAS
pabora
WHIMBUTyJTbHAS
pabora

Tema 1.
XapakTepuCTUKu
SMIUPHUUECKUX
pacnpeeneHuin

18

12

Tema 2.
Teopetnueckue
pacnpeeneHus

26

22

Tema 3.
CraTucTUYECKHUE TUIIOTE3EI

26

14

Tema 4.
[IpoBepka
TUIIOTE3.

CTaTUCTHYCCKHUX

26

12

Tema 5.
JloBepuTenbHBIN HHTEPBAIL.

18

14

Hmozo no 1
cooeprcamebHOMy MOOYJI0

114

24

16

74

Tema 6.
PerpeccuonHslil aHanus.

26

12

Tema 7.

Perpeccuonnslii aHaius3 mnpu
OJHOPOJHOCTH  JIMCIIEPCUU
BOCITPOU3BOJUMOCTH OpPIAHMHAT
u3MepsieMon QyHKIIUU.

26

12

Tema 8.

Perpeccuonnslii aHann3 npu
HEOJHOPOJHOCTH JTUCTIEPCUI
BOCIPOM3BOANMOCTH OpJIMHAT
u3MepseMoii (yHKIHU.

28

10

10

Tema 9.
Koppensmonnsrit AHAJIN3
OMITUPHYCCKUX JIAHHBIX.

22

18

Hmozo no 2
cooeprcamebHOMy MOOYI0

102

30

20

52

Bcezo uacoe no modynio

216

54

36

126
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5.  METOAUYECKHUE PEKOMEHJIAIIAU JJI5I MTPOBEAEHMS
JIEKIHHMOHHBIX, IIPAKTHYECKHUX U JIABOPATOPHBIX 3AHATHUU

TeMBI JIeKIIMOHHBIX 3aHATHNA

Ne Konuuecmeo
i Ha3zeanue memui ACOs
1 Tema 1. XapakTepUCTUKHU IMIIUPUUECKUX pacIpeacIeHUN 4
2 Tema 2. TeopeTnyeckue pacrpeaeieHus 4
3 Tema 3. CTaTUCTHUYECKUE THIIOTE3BI 8
4 Tema 4. IIpoBepka CTaTUCTUUECKUX TUIIOTES. 6
) Tema 5. JloBepUTENbHBII UHTEPBAIL. 2
6 Tema 6. PerpeccOHHBIN aHATH3. 8
7 Tema 7. PerpecCUOHHBINM aHAIN3 IIPU OAHOPOJHOCTH JHCIIEPCUI 3
BOCIPOM3BOANMOCTH OPAMHAT U3MepsieMon (QYHKIUU.
8 Tema 8. PerpeccuoHHBIN aHAIU3 IPU HEOJHOPOIHOCTH JUCIIEPCUI 10
BOCIPOM3BOANMOCTH OPAUHAT U3MEpsieMOr (hYHKIUH.
9 Tema 9. KoppeasiiMOHHBIN aHATH3 SMIIUPUIECKUX JaHHbIX. 4
BCEI'O 54
Tembl J1a00paTOPHBIX 3aHATHI
Ne Konuuecmeo
wn Ha3zeanue memui 4ACO
1 |Cratuctuueckass o00pabOTKa pe3ylbTaTOB OMNpPEJENeHUs] OCTaTOYHOI'O 4
coJiep;KaHusl CTHpOJIa B ABYX 00pa3iax noaumepa
2 |Cratuctrueckas 00paboTKa pe3yaIbTaTOB OMPEICIICHUS COICPIKAHMUS 6
KanbIUs B 3yOHOI dManu
3 |Craructuueckas 00paboTKa pe3ynbTaToB OMpeIeIeH s TEIUIOThI HCTTApEHUS 6
xj0podopma
4 |Cratuctuueckas o00paOOTKa peE3yJIbTaTOB OMNPEACICHUs] KOHCTaHTHI 6
TMCCOLMALIUY 1IaBEJIEBOM KMCIOTHI
5 |Cratuctuueckas o0paboTKa pe3ylbTaToOB oOIpeaeneHuss KodpuuueHTa 6
pacripeieieHus oaa MeXy TOIYOJIOM U BOJOH
6 [Cratuctuueckas 00paboTka  pe3ynbTaToB  ONpEAETeHHUS  CpeaHei 5
MOJIEKYJISIPHOM Macchl MOJIH-0-METHIICTUPOJIA.
7 |Cratuctuueckas 06paboTKa pe3yabTaToB ONpeAeIeHUsS KOHCTaHThI
CKOPOCTH M SHEPTHU aKTHBAINY PEAKIIUHU Pa3I0KECHUs MOYCBHHEI B 8
BOJHBIX PACTBOpax.
BCEI'O 36
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6. METOAUYECKHUE PEKOMEHJIALUU I1O OPTAHU3ALIUNA
CAMOCTOATEJBHOU PABOTBI CTYJAEHTOB

CaMmocTtosiTenbHass paboTa CTYACHTOB BKIIOYACT TEKYIIYI0O U TBOPYECKYIO MPOOIEMHO-

OPUEHTHPOBAHHYIO caMOCTOsTENbHYIO padoty (TCP).

TeKyma;I CaMOCTOATCIIbHAA pa60Ta IO JUCHMIUIMHE, HallpaBJICHHAsA Ha er'IY6J'IeHI/Ie u

3aKpeIUieHUE 3HAHUH CTYICHTa, Ha Pa3BUTHE NMPAKTUYCCKUX YMEHH, BKIIFOUAET B CE0sI CIIEAYIONIE
BH/JIbI paboT:

paboTa C JeKIIMOHHBIM MaTepUaAIOM, YYeOHUKaMU U y4eOHBIMU TTOCOOUSMH ITPHU OJATOTOBKE
K JJaOOpaTOpHBIM paboTam;

paboTa C JeKIIMOHHBIM MaTepUaAIOM, YYeOHUKaMU U y4eOHBIMU TTOCOOUSMH ITPU OJATOTOBKE
¥ 3alUTe 0TYeTa 1o JabopaTtopHOil padore;

U3y4EHHE TEeMbI, BHIHECEHHOW Ha CAMOCTOSATENBHYIO MPOPadOTKY;

HOATOTOBKA K KOJUIOKBUYMY H 9K3aMEHY.

[Ipu m3yueHWH TeM, BBIHECEHHBIX Ha CAMOCTOSITEIILHOE W3YyY€HHE, CTYACHT COCTABIISET

KOHCIICKT.

TBopueckass TPOOJIEMHO-OPUEHTUPOBAHHASI CaMOCTOSITENIbHAsT paboTa IO JUCHUILIIUHE,

HaIpaBlIeHHAs HA Pa3BUTHE UHTEIUICKTYalbHBIX YMEHHM, OOMIEKYIbTYPHBIX U MPOdECCHOHATBHBIX
KOMITETEHIINH, pa3BUTHE TBOPUYECKOTO MBIIIJICHUS Y CTYICHTOB, BKJIFOYAET B €051 CIICAYIONINE BUIBI
paboT 1Mo OCHOBHBIM IpoOJIeMaM Kypca:

Opranusanmsi caMOCTOSATEIbHO Pa0d0ThHI CTYIEHTOB

Ne Konuuecmeo
wn Ha3zeanue memui 4aCos

1 [BepositHocTh runores. @opmyina beiteca 12

2 [[ToBTOpenue ombiToB. Popmyna beprymmn 22

3 |Ompenenenune cmy4aiftHO# BeTMUNHBL. OWHOMHUAIBHOE PACIIPEICIICHIUS 14

4 |IByMepHas ciydyaiiHas BEIMYMHA 12

5 [3aBHCHMBIE U HE3aBUCHMBbIE CITydaliHble BETUYUHBI. Y CJIOBHBIE 3aKOHBI 14
pacripesienieHus

6 [UucneHHble XapaKTEPUCTUKH JBYMEPHOM Cl1y4aliHOW BETMYMHBI. 12
KoBapuanus 1 ko3¢ GULueHT Koppensunn

7 [YcnoBHble uncieHHBIE XapaKTEPUCTUKU ABYMEPHOU CIlydaifHOW BEJINYHMHBI 12

8 [[Touck rpyObIx omMOOK HEPAaBHOTOYHBIX U3MEPEHUS 10

9 |CoBMecTMMOCTb pPe3yiIbTaTOB UCCIIEAOBAHUII 9

10 |BepositHocTh runore3. dopmyna beiieca 9
BCEI'O 126

7. NHANBUIYAJIBHBIE 3AJIAHUS
(e npedycmompenvt npocpammotr)

8. KOHTPOJIBHBIE BOITPOCHI K TIPOMEXKYTOYHOM ATTECTAIIUA

1. Yro Takoe uCTUHHOE 3HaYeHHE (PU3NUECKON BEIUUUHBI?

2. Yro Takoe SMIHMPUYECKOE 3HaUCHNE (PU3NUECKON BETUUNHBI 7

3. [arp onpeneneHune morpenrHocTy (OMHOKH) H3MEpEHHsI?

4. latb onpenerneHue 1eHCTBUTEIbHOMY 3HAUEHUIO H3MepsieMoii BennuuHbl. Kakue 3HaueHus

MOT'YT CUMTAThCA IEUCTBUTEIbHBIMU?



10.
11.
12.
13.
14.
15.

16.

17.
18.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.

38.

39.

40.
41.

42.
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JlaTh KpaTKyI0 XapaKTepUCTUKY MOTPEIIHOCTSIM U3MEPEHUI 110 BO3MOKHOCTH MX
peanu3anui.

JlaTh KpaTKyI0 XapaKTEpUCTUKY MOTPEIIHOCTSIM U3MEPEHUI 110 3aKOHOMEPHOCTAM UX
MOSIBJICHUS.

JlaTh KpaTKylo XapaKTepUCTUKY IOTPEITHOCTSIM U3MEPEHHI 10 (hOpME UX YUCIOBOTO
MIPEICTABIICHMUS.

IlepeuncinTh IPUYUHBI CIIy4alHOIO XapaKkTepa 3KCIEPUMEHTaIbHbIX JaHHBIX. UTO Takoe
CTaTUCTUYECKUE BEJIMYUHBI?

JlaTp onpeneneHue Ciry4aiiHOW BEJIMUUHE.

Yo Takoe reHepabHasi COBOKYITHOCTh?

Urto Takoe BrIOOpKA?

Uto Takoe ogHOMEpHBIE JaHHbIE?

Urto Takoe BapualMOHHbIN U aTpUOYTUBHBIN PSI/IbI JAHHBIX ?

Urto Takoe kiacc? Uto Takoe HHTEpBa?

Kak onpenenuts uncio kinaccoB ¥ ux mupuny? Kakoe 4ucio kiaccoB cuntaeTcs
MpUEMIIEMbIM?

Uro Takoe yacToTa ¥ YaCTOCThb MOMAJaHUs Pe3y/IbTaTOB AKCIIEPUMEHTA B 33 JaHHBIN
WHTEpBaI?

Urto Takoe HaKOIJIEHHAsl YaCTOTA M HAKOIIJICHHAs! YaCTOCTh?

Kaxk noctpouts pacnpeeneHue 3KCIepuMEHTaIbHbIX JaHHBIX B 3aBUCHUMOCTH OT YaCTOTBI UX
MOSIBJICHUS B BUJIE TUCTOTPAMMBbI? TIOJIMTOHA YACTOT (YAaCTOCTEH)? MOJIUTOHA HAKOTIJICHHBIX
4yacToT (4acrocreit)?

[IpencraBpTe OCHOBHBIEC BUIBI THCTOrpaMM. O 4yeM CBUIETEIBCTBYET X opma?

Yrto Takoe JBYy- U MHOTOMEpPHbIE JaHHbIE?

JlaTh XapaKTEepUCTUKY CPETHUM 3HAUCHUSIM CIIy4aifHOM BEIIMUUHBI?

JlaTbh XapakTepuCTUKY MapaMeTpaM Mepbl pa3dpoca JaHHBIX.

Uro Takoe KaxxyIascs aCuMMETpUsi?

YTo Takoe UCTUHHAA aCUMMETpUs?

JlaTb XapaKkTepUCTUKY BEJIMYUHE p.

JlaTh XapaKTEepUCTUKY BEIUYHHE €.

["ayccoBo (HOpManbHOE) pactpenenenue. JlopepurenbHast BEpOSITHOCTb.

Pacnpenenenue Ilyaccona.

Pacnipenenenue CtbrofieHra.

JloBepuTenbHbIN MHTEpBaN Uil cpenHero. IIpaBuiia okpyriaeHus pe3ynbTaToB SKCIIEPUMEHTA.
Pacnpenenenune @uiepa.

¥% — pacrpesieieHue.

[TonsiTue cTaTucTUYecKOM TumoTe3sl. OMIMOKK IEPBOTO M BTOPOTO PO/Ia.

Kputepun oleHKM CTaTUCTUYECKON THIIOTE3bl. Y POBEHb 3HAYUMOCTH.

[TpoBepka runoTe3bl OAHOPOJHOCTH PE3YIbTATOB MAPAJUIENBHBIX ONBITOB. T-KPUTEPH.
['mnore3a O MNPUHAUIEKHOCTH BBIOOPKM K HOpPMaJbHOMY pacnpeaeneHuio. Kpurepuit
Konmoroposa-CmupHoBa.

[TpoBepka paBHOTOYHOCTH JaHHBIX B JABYX BbIOOpKax. ['MIoTe3a oHOPOJHOCTH AUCHEPCHIL.
Kpurepuit @uepa.

[TpoBepka paBHOTOYHOCTH JJAHHBIX B HECKOJIBKUX BBIOOPKaX OJIMHAKOBOro oobeMa. ['unoresa
oaHopoaHocTu aucnepenil. Kpurepuii Koxpena.

[TpoBepka paBHOTOYHOCTH JaHHBIX B HECKOJBKMX BbIOOpKax pa3zHoro o0Obema. ['mmoresa
oaHopoaHocTH nucnepceuil. Kpurepuit baptierra.

ITpoBepka runoTe3bl 0 paBEHCTBE ABYX MaTeMaTnueckux oxuaanuil. Kpurepuit CteroneHTa.
ANTOPUTM CTAaTUCTHYECKONM OOpabOTKM pe3yabTaTOB SKCHEPHUMEHTa Jisi OJHOM BBIOOPKHU
JAHHBIX.

ANTOPUTM CTATUCTHYECKOM O0OpabOTKM pe3ylbTaTOB JKCHEPUMEHTa Uil JBYX BBIOOPOK
JAHHBIX.



43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.

54.

55.
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AJNTOPUTM CTaTUCTHUYECKON 00pabOTKH Pe3yIbTaTOB HKCIIEPUMEHTA JIS HECKOJIBKUX BHIOOPOK
JTAHHBIX.

Pemmte 3amaun Ha yCTAaHOBJICHHE OAHOPOJHOCTH JAHHBIX, HOPMAJIBHOTO pPACIpelesICHHs,
PABHOTOYHOCTH U BO3MOXKHOCTU 00BbEIMHEHNS BEIOOPOK B OJIHY COBOKYITHOCTb JaHHBIX.
[Tonstue perpeccuoHHoro ananusa. JlomymieHus, Jexamme B ero ocHore. OmpexneneHue
[apaMeTPOB YPAaBHEHHE PErPECCHH 10 SKCIIEPUMEHTAIBHBIM JITaHHBIM.

Onenka aaeKBaTHOCTH JiMHEHHON Moxenu. Ocratounas aucnepcus. KoaddummueHnTst
KOpPpEeJSALUH U IeTePMUHALIUH.

OrneHka JOBEPUTEIBHOTO MHTEpPBaa («KOPUAOPA OMIMOOK») IS UCKOMOM (PYHKIIMOHAIBHON
3aBUCUMOCTH. VICK/IIou€HHEe BhINAJA0IINX 3HAUYCHUH.

[TpoBepka CTATHCTUYECKOH 3HAYMMOCTU MApaMETPOB YPABHEHHUS PETPECCHU C MOMOILBIO
kputepust CTbIOJICHTA.

Brruucnenue ciaydaiHbIX OIIMOOK M JOBEPUTEIBHOTO HHTEPBAIA I MApaMETPOB PETPECCHH.
Pacuér noBepuTenpHOro MHTEpBAJA ISl pE3yIbTaTOB HEMPSIMBIX U3MEPEHUI.

[IpoBepka rumnore3bl OJHOPOIHOCTH JUCIIEPCHI BOCIPOU3BOJMMOCTH OPAMHAT HU3MEPSIEMOMN
byHKIMY (B CIy4ae HECKOIbKUX OpPAMHAT PYHKIIMH),

[TpoBepka rUMOTE3bI TUHEHHOCTH HCCIeAyeMOr (PYHKIIMOHAIBHOW 3aBUCHUMOCTU. Kpurepwii
®wurnepa.

Pacuér noBepuTenbHOTO MHTEpBAJA JJISI UCCIEAYEMON 3aBUCUMOCTH (B Clydyae HECKOIBKHX
opauHAT (PYHKIINN).

[TpoBepka cTaTUCTHYECKOW 3HAUMMOCTH MapaMeTpoB bo 1 by (B cilydyae HECKONBKHX OpIUHAT
yHKIHY).

Pacuér ciyuaiinoii ommOKY U TOBEPUTEIHHOTO MHTEpBaa Jist bo M by (B cilydae HECKOIBKUX
opauHAT (PYHKIINN).

9. OBPA3EIl MOAYJIBHOI'O KOHTPOJIA
(obpasey eapuanma u Kpumepuu oyeHUBAHUSL)

roYy BIIO «JIOHEIIKWI HAIITMOHAJIbHBIN YHUBEPCUTET»
Xumnueckuii pakyabrer

CneyuanbHocmy: 04.05.01 @ynoamenmanvras u npuxkiaoHas Xumus
Ilpoepamma noocomosxu: cneyuanumem

Cemecmp 6

Yuebnas oucyuniuna Buvluucnumenvnovie memoowl 6 xumuu

MOAYJIbBHAA KOHTPOJIBHAS PABOTA
BAPUAHT Nel
3aganue 1 (BcTaBbTe NPONMYILICHHOE ONIpeaeieHre, (opMyJ1y, 0003HaYeHHE)

KputepreM o1ieHKH CTaTUCTUYECKON TUIIOTE3bI SBIISETCS .
YpaBHeHUs I pacueTa CPEAHEN B3BELICHHOU AUCIIEPCHU U €€ 4ucia CTEleHen
CBOOO/TBI JUIsT BEIOOPOK pa3HOTO 0ObeMma.
Ecnu nipu Beruncienus kpurepus Koxpena G(0.05,f,m)<G<G(0.01,f,m) To
MakcumyM KpUBOM HOPMAJIBHOTO PACTIPEIEICHUS JIEKNUT B TOUKE .
Ecnu 3HadeHus ypoBHS 3HaYMMOCTH p paBHO 5% u Oojee, TO MPOBEPSIEMYIO THUIIOTE3Y
cienyer
@YHKIMSA TJIOTHOCTH BEPOATHOCTH IOSBIEHMS CIy4ailHOW BEIMYMHBI  pacHpeleleHUs
CrproneHTa OTHOCHUTENIbHO OP/AUHATHI
Oxpyrisiercs 4MCIIO, COOTBETCTBYIOLEE CpPEAHEMY 3HAUEHHIO: IMOCIEAHMM CIIpaBa
OCTaBJISIOTCA HU(DPBI TEX Pa3psiioB, KOTOPbIE
CIIOBHS HOPMHMPOBKM HOPMAaJbHOTO pAacHpeleNIeHUus Ui NodydeHus t-pacnpenencHus

OIHOCTOPOHHUM KPUTEPHUM OLIEHKH CTATUCTUYECKOM TUIOTE3bI
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10. Benmnumnna sBigercs kpurepueM Konmoroposa-CmupHoBa.
3ananmue 2 (0oTBeTbTE PA3BEPHYTO HA NpPeIJI0KeHHbIE BOIIPOCHI)
1. TayccoBo (HOpManbHOE) pacrpenenenue. JJoBepuTeNbHAsS BEPOITHOCTD.
2. AJTOpUTM CTaTMCTMYECKOH 0OpabGOTKH Pe3yibTaToOB JKCIIEPMMEHTa I JBYX BBIOOPOK
JAHHBIX.
3aganue 3 (OKpyrJuTe, COrJIaCHO NPABUJI OKPYIVICHHS CTATHCTHYECKOH 00padoTKu
pe3y/ibTaTa IKCePUMEHTA B XHMHH).

(3256897+63452)
(0,0000000016823+0,00000000005612)
(243,68+0,345)

YTBepkIeHO Ha 3acefanuu Kadeapsl (PU3HMUEcKoil XuMuu,

poTOKOJ Ne OT « » 20 I.
3aBenyronmii kKageapoit B.M. Muxanpayk
CT. npenoaaBaTesb O.C. Hocyns

Kputepuu oneHuBaHus MO1yJbHOT0 KOHTPOJIsI

Homep 3a0anusn Koauuecmeo oannoe
1 5
2 7
3 3
Bcezo 15

10. OBPA3EI DK3AMEHAIMOHHOI'O BUJIETA
(e npedycmompenol npoepammot)

11. OBPA3EIl TECTOBOI'O 3AJIAHUSI
(Hem 6 nanuuuu)

12. KPUTEPUU OHEHNBAHUSA

[To xypcy mpenmnosnaraercs MpoBeIEHUE MPOMEXKYTOUYHOM aTrTecTaluu B BHUJE MOJIYJIBHOTO
KOHTPOJISI TEOPETHUUYECKOTO U MPAKTHECKOT'0, BHIIOJIHEHUS CAMOCTOSTENIbHOM J1aO0OpaTOpHON pabOThI
U 3a4era.

Pacnpeoenenue 6annos, Komopule Mo2ym noay4ums cmyoeHnmol
6 npoyecce uzyuenus OUCUUNIUHDL

Opranu3anuoHHO-

Texkyuuii KOHTPOJIb Bceero
yueOHasi paboTa cTyaeHTa ym P

JlaGopaTopHble paboThl: Ja00paTOPHbIE 3aJaHHs, TPAKTUYECKHE
3aaHus, 3aJaHUS PENPOTYKTUBHOTO YPOBHS, 3aJaHUS IS
ToMaIHel paboThl, KOHTPOJIbHBIE PAKTHYECKUE PAOOTHI.
3amanus K 1ab0paTOpHBIM paboTam. 100
CamocrosTenbHble Ja00paTOpHbIe pabOoTHI. 6a/LlIOB
Mo 1yTbHBII KOHTPOJIb (TEOPEeTUYECKHi, MPAKTUUECKUIN).
'YcTHOE cobeceoBaHne (KOIIIOKBUYM, OIIPOC)

max 5 6aioB Max 95 6amios
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IIxana coomeemcmeusn 617106 HAUUOHAILHOU UWIKATlE

Onenka Onenka o OueHka 1o rocy1apcTBeHHOM MIKaJle Onenka nmo
no mkaje | 100-6asbHOM (3x3ameH, M PpepeHIUPOBAHHBIN 3a4eT) rocy1apcTBeHHOM
ECTS mKaJje mKaJe (3a4er)
A 90-100 5 (OTJIMYHO) 3a4TCHO
B 80-89 4 (xopor1io) 3a4TECHO
C 75-79 4 (xoporo) 3a4TCHO
D 70-74 3 (y1OBIETBOPUTENIHHO) 3a4TE€HO
E 60-69 3 (YIOBJIETBOPUTEIHHO) 3a4TECHO
FX 35-59 2 (HeyIOBJIETBOPHUTEIIHLHO) HE 3a4TCHO
C BO3MOKHOCTBIO IIOBTOPHOM cllauu
F 0-34 2 (HeyIOBJIETBOPHUTEIIHHO) HE 3a4TCHO
C BO3MOKHOCTBIO IIOBTOPHOI clIauM NP YCIOBUHU
00s13aTeTbHOT0 Ha0Opa JIOMOJHUTEIIBHBIX OAJIJIOB
13. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYHEHUE YYEBHOI'O ITPOLHECCA

JIOCKOH, MYJIbTUMEIUMHBIM IIPOEKTOPOM U SKPAaHOM.

JIGKIIMOHHBIC 3aHATHS MPOBOAATCS B ayAUTOPUH, OCHAIIICHHOM MEJIOBOM MU HHTepaKTHBHOﬁ

Ha6opaTopHHe 3aHATUA IIPOBOIATCA B na60paTopHH «KOMHBIOTepHBIC TCXHOJIOTHUHM H

MOJIEKYJISIPHOE MOJIEIMPOBaHUE» (KOMIIBIOTEPHBIA Kiacc), 00OpYAOBAHHOM KOMIIBIOTEpAMHU C
JIMLIEH3UOHHBIM [TPOrpaMMHBIM OOecrieueHreM, JOCTYIIOM K ceTu MHTepHeT, croaMu, JOCKOM.

HononuurensHoe obecriedenne: Wi-Fi gocTyn B Koprycax yHHUBEPCHUTETA, TEKCTOBBIE U
3JIEKTPOHHBIE pecypcbl HayuHol 6M0IMOTeKH yHUBEPCUTETA.

14.  PEKOMEH/JOBAHHAS JIUTEPATYPA
Koxa-Bo Hanuune
Ne IK3eMILISAPOB | 3JIEKTPOHHOI
HanmenoBanue
n/n B OulJmoTeke BEpPCHHU B
JonHY 9BbC
Ocnognasa numepamypa
1. Kuponucues ®.A. PerpeccuonnsIi aHaJIN3 B
sKcriepuMeHTabHO  pusuke [/ D.A. Kuponucues, 3 -
B.A. UBanos. — Mocksa: U3n-8o MI'Y. —1995. — 208 c.
2. Bboposuxos B.II. STATISTICA. Craructudyeckuil aHamus
u 00paboTka maHHbIX B cpege Windows/ B.I1. BopoBukos, 5 i
W.I1. bopoBukoB. —  MockBa:  MHdopmannoHHO-
n3garensckuil noM «Dunmnaey. — 1997. — 608 c.
3. Crnupunonos B.II. Matematnueckass o0paboTka ¢pu3uko-
XUMHYECKUX JaHHBIX/ B.I1. Cniupunonos, 15 -
A.A. Jlonatkud — Mocksa : MI'Y. — 1970. — 222 c.
Jononnumensnaa rumepamypa
4. Hepddens K. Cratuctuka B aHaauTHUeCKOH xumuu [
K. lepddens. — Mocksa : Mup. — 1994. — 268 c. ] ]
S5. Muxansuyk B.M. JIuHeHHBI perpecCHOHHBIN aHAIN3
pe3ybTaTOB XHMHMYECKOTO SKCIIEPUMEHTa B CHCTEME 12 +
STATISTICA / B.M. Muxamsuyk, A.B. Muxampuyx //
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VuebHo-MeToanueckoe mocobue. — Jonenk: JlorHY, —
2002. — 66 c.
6. Muxanpuyk B.M. BeinosHenne caMOCTOSITEIBHBIX paboT
no kypcy «Cratuctudyeckas oOpaboTKa SKCIIEpHMEHTa B
xumun» / B.M.Muxanbuyk // Metoaudeckoe mocooue st 12 +
crtynentoB  crneuunansHoctd  7.070301. —  [onenk,
HouHY, — 2003 —56 c.

15. UHO®OPMAIIUMOHHBIE PECYPCbI
(¢ yrkazanuem Hazganus u NOIHO20 INEKMPOHHO2O Adpeca)

StatSoft, Inc. (2001). DnexkTpoHHBIH y4eOHHMK 1O cratucTuke. Mocksa, StatSoft. WEB:
http://www.statsoft.ru/home/textbook/default.htm. (zara o6parenus 20.03.2020)

16. MIPOTPAMMHOE OBECIIEYEHHUE

OmneparmonHas cuctema Windows XP
[MTaker Open Office 2010,

ITaker ChemOfficeDemo,
STATISTICA Demo 6.0.

el A

Pabouast mporpamma paccMOTpeHa U IepeyTBEp KeHa Ha 3aceaHnu Kadeapbl GU3N4ecKoil XuMuu
¢ u3MeHeHusIMU (0e3 n3meHeHui) Ha 20 TOJI.

[TpoTtokom Ne OT « » 20 T.

3aBeayromuit kadenpoit B.M. Muxanpuyk




