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1. Hean 1 3a0a9i TUCHUILIHHBI

Henp AuCHMIVIMHBI — SBJISIETCS IOJyYEHUE 3HAHWM, YMEHUN M HaBBIKOB B 00iacTu
0a30BbIX 3a7a4 ¥ MPUHLUIOB CTAaTUCTHUYECKOH OOpabOTKM HKCHEPUMEHTAa B XMMHUYECKOH
TEXHOJIOTMH.

3agauyu TUCHHUILINHBI:

1) monyueHwe 3HAHUA O COBPEMEHHBIX CTATHCTHYCCKMX METOJaX MaTeMaTHYECKOTO
OMUCAHUsI XUMUYECKUX MPOLIECCOB;

2) copMUpOBaTh HABBIKM MPUMEHEHUS MAaTEMAaTHUSCKOH CTATHCTHKH Ui 00pabOTKH
PE3yIbTATOB KCIIEPUMEHTOB B XUMUYECKON TEXHOJIOTHUH;

3) npuoOpeTeHHe MPAKTUYECKUX HABBIKOB OOpAOOTKH SKCIEPHUMEHTAJBbHBIX JaHHBIX,
BKJIFOYAs TAKEThl COBPEMEHHBIX MPUKIAJHBIX POrPAMM.

2. MecTO TUCUMIIIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

Hucuummuaa b1.0.19 «Crartuctuyeckass 00pabOTKa 3KCIEpPUMEHTa B XHUMHYECKOU
TEXHOJIOTUM» OTHOCUTCS K o0s3aTenbHON vacTh bioka 1 «/ucuumimbel (Moaynu) y4eOHOTO
IUIaHAY.

Jl1sl yCHIetHOro OCBOEHUS JaHHOM TUCIUIUIMHBI, HEOOXOIUMbI C(POPMUPOBAaHHBIE 3HAHUS
U3 JUCLMIUIMH: MaTeMaTHKa, HH)OPMALIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOIOTHH.

OcBoeHne NaHHOM IUCHUIUIMHBI HEOOXOAWMO [UI MOCIEOYIOLIEr0 H3Y4EHHUS TaKHX
JTUCHIUTUIMH, KaK. KOJUIOMIHAS XWMHS, XUMHUS HEPTH M ra3a, (U3NKO-XUMHUYECKHE METOJIbI
aHaJM3a TOBAPHBIX IMPOAYKTOB, MPOLECCHl U amnaparbhl XUMHUYECKOM TEXHOJIOTUH, TaKXKe Ui
cOopa marepuaia U HamMCaHMsl BHITYCKHOW KBaJTU(HKAIIMOHHON paboTHI.

3. (I)opMupyeMble KOMIICTCHIMA U HHAUKATOPLI UX JOCTHKCHHUSA MO TUCHUIIIMHE

XUMHYECKHE METOIbI
JUTSL PEIIeHUs 3a1a4
npodeccCuoHaNBHOM
JCSITEbHOCTH

Koabl Conepxanue Koa n nHaumMeHoBaHUe HHAUKATOPA
KOMIIETEHI[HI KOMIIEeTeHIIH I JAOCTHKEHHSI KOMITeTeHIHH
OIIK-2 Crocoben OIIK-2.1. 3HaeTr OCHOBHBIE MaTeMaTHYECKUE,
HCIIOJIb30BaTh ¢busnueckue, (QpUINKO-XUMUYECKHE, XHUMHUYECKUE
MaTeMaTHYEeCKHUeE, METOBI JUIsl perieHus 3aaad npodhecCuoHaIbHOM
buznueckue, PU3nKoO- JIEeATEIIbHOCTH.
XHUMHYECKHUE, OIIK-2.2. YMeeT HCIIOIB30BaTh MaTeMaTHUYCCKUE,

¢usnyeckue, (HU3NKO-XUMHUYECKUE, XMMHUYECKHE
METOBI JUTS PEeUIeHHs 3a1a4 MpodhecCHOHATEHON
NesITeTbHOCTH.

OIIK-2.3. Brnameer cmocoOHOCTHIO TPUMEHATH
MaTeMaTHYECKHE, dusnueckue, ¢buzuko-
XUMHAYECKHE, XUMHUECKUE METOIBI IS PEIICHUS
3aa4 NpoQecCuOHATbHOMN JIeITeTbHOCTH

4. CTpyKTYpa U cofep:KaHHe U CHUIITUHBI
4.1 CTpyKkTypa IUCUMIIIUHBI

OOmiass TPyIOEMKOCTh

aKaJIEMHUYCCKHUX YacOB).

JUCLIUILINHBI

COCTaBIIIET 3  3a4eTHBIC

enuaunbl - (108




TpynoeMKocCTb, akas.

Bun paboter 4acoB
4 cemecTp Bcero
OO0mas Tpy10eMKOCTh 108 108
KonrakTHas padora: 38 38
JIekuun 16 16
JIaboparopHbie pabOThI 16 16
CamocrosiTenpHas padbora:
- IpOpabOTKa U MOBTOPEHUE JIEKLIMOHHOTO MaTepHuaa;
- MOJITOTOBKA K JTa0OPaTOPHBIM 3aHITHUSM; 44 44
- IOJITOTOBKA K IPOMEXXYTOYHOH aTTeCTallUH.
- IOMCK U 00pabOTKa CTATUCTUYECKON MH(POPMALIUU
KonraktHas pabora B MEpUOA TEOPETUYECKOTO OOy4YeHHs
(mpoBeneHME TEKYIIMX KOHCYJIbTAIIMN U HHIUBUIyalbHAs paboTa co 5 5
CTYJICHTaMHU)
KonraktHass pabora B TepUOJ NPOMEKYTOUYHOW aTTECTAIMH 1 1
(mpoBezieHHE KOHCYIBTAIMH MTEpe]] IK3aMEHOM )
KonTposib 3Hanmit 26 26
IK3aMeH

Hrorosas (popma KOHTPO.ISA

4.2 Pacnpenesienue BUAOB padoThl U MX TPYJA0EMKOCTH 110 pa3aesiaM JMCHUILTHHbI

Paznen quctnummab/ Buisl yae6HOI paboThI DopMBbI TEKYLIETO
TCMBI (B qacax) KOHTpOJ'IH
YCIIEBAEMOCTH,
o .
KOHTaKTHas 3 MPOMEKYTOUHOI
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OCHOBHBIE TTOHATHS 4 6 6 16
bimi-onpoc,
cratuctuku. OneHka .
BBIMIOJIHEHHE 3aJaHUN
1 | ucTHHHOTrO 3HAYEHUS
Ha KOMITBIOTEPAX,
pe3ynbTaTa
TECTUPOBAHUE
JKCTICPUMEHTA
Hcnonb3oBanue 4 4 4 12
HErayCCOBCKUX
acrIpencIeHu Ipu bmau-onpoc,
2 paciip p 5/1 26 | BBINOJIHEHUE 3aJaHUN
00paboTke
Ha KOMITBIOTEPAX
HKCIIEPUMEHTAIIbHBIX
TAHHBIX
Anammnz 4 6 6 16
AKCIEPUMEHTATbHBIX bimi-onpoc,
3 | ma"HHBIX C BBIMIOJIHEHHE 3aJaHUN
onpeaeIeHueM Ha KOMITbIOTEpax
KOPPEJSLIMOHHBIX U




PErpecCHOHHBIX

napaMeTpoB
IK3aMeH ITo Ouneram

Htoro: 108 |16 | 16 | 5/1 | 44 | 26

4.3 Conepxxanue pas3aejioB QU CHUANINHbBI

Pazgen 1. OcHoBHbIe NOHATHA CTAaTHCTHKH. OleHKa HCTHHHOIO 3HAYeHHS
pe3yJibTaTa IKCIepuMeHTa

OCHOBHBIE KaT€rOPUU CTATUCTUKH: CTAaTUCTUYECKAs COBOKYIMHOCTh, MPU3HAK, BapUaIIUs,
CTAaTUCTUYECKAs 3aKOHOMEPHOCTh, CTATUCTUYECKUM MTOKA3aTENb.

Metoapl TpeaBapUTEIbHONH O00paOOTKH HSKCHEPUMEHTANIBHBIX JaHHBIX: IMOCTPOCHUE
BApUAILMOHHBIX PSAJOB; IMOCTPOCHHE TUCTOIPaMM; IIPOBEpKa HOPMAJIBLHOCTH paclpeieieHus
pe3ynbTaTa 3KCIEPUMEHTA; OLIEHKA UCTUHHOIO 3HAYE€HUSI pe3yJIbTaTa.

Pacuer BBIOOpOYHOI CpemHEW, MTUCTIEPCHH, CTAaHIAPTHOTO OTKIOHEHUs, Kod(dduuunenra
BapUalluu, oka3aresis TOYHOCTH, CTAHIAPTHOTO OTKJIOHEHUS JIJIsi CPETHETO.

OreHKa HCTUHHOTO 3HAYCHHS Pe3yJbTaTa XUM. IKCIIEPUMEHTA C IIOMOIIBI0 BEIOOPOYHOM
cpenneit u kputepus CTBIOJCHTA, OlEHKA pa30poca B BEIWYMHE JTUCIEPCHU IO KPUTEPHIO
[Mupcona. Pacuer HOpMUPOBAHHBIX OTKJIOHEHUW U MPOIEHTHOTO OTKJIOHEHHS OT CPEIHEro st
KaXJI0M SKCTIEPUMEHTAIbHOM TOYKH.

Pasnen 2. MHMcnoab3oBaHHe HeErayCCOBCKHX pacmpelejieHuii mpu o0padorke
IKCNEPUMEHTAIbHBIX JAHHBIX

Onenka Hambonee CTaTUCTMYECKH BEPOATHOTO pazdpoca C  HCIONIb30BAHHEM
pacnpenenenus CtprojeHTa. CpaBHEHHE JBYX IeHEpaibHBIX cpenHuX. OLeHKa CTaTUCTHYECKU
Haubosee BeposSITHOro pasdpoca mucnepcuu. ComocTaBiIeHHE TUCHEPCUN ABYX KOHTHHYYMOB.
CpaBHeHUE HECKOJIBKUX JTUCIIEPCUH.

ConocraBneHue qucnepcuii IByX BEIOOPOK € MOMOIIbI0 KpuTepus duiiepa, onpenencHue
BCIIMYUH F-KpI/ITCpI/ISI 10 Ta6HI/IHaM, CpaBHCHHUEC TCHCPAJILHBIX CPCAHHUX C HCIOJbB30BAHHEM
kputepusi CTbroJIeHTA.

Pa3nes 3. AHAJIM3 IKCIIEPUMEHTAIbHBIX IaHHBIX C ONIpeAeIeHHeM KOPPeJIsiiHOHHBIX
U perpecCHOHHbIX IapaMeTpPoOB

JucnepcuoHHbll  aHamu3. PerpeccnonHslii  aHann3.  KoppensnMOHHBIN — aHAIN3.
ConocTtaBieHne KaueCTBEHHBIX SBJIECHUI.

Pacuet smnupuyeckoro kosdduirenta koppensauuu R B nuHeitHol 3aBucumoctd Y oT X,
IIPOBEPKA CTATUCTUYECKOM 3HauMMocTH R mo H-kpurepuro, pacder CTaHAAPTHOIO OTKJIOHEHUS
(omm6xm) i R, pacueT ucnpaBaeHHOTro ko3¢ GuIeHTa KOppessiuu.

Metoa HaMMEHBIIIUX KBAJPATOB JJIS JIMHEHHOW 3aBUCUMOCTH. PacueT koapuiimeHToB B
YPaBHEHHH PETPECCHH U AUCTIEPCHI KO PUIIMEHTOB, OLIEHKA AUCIEPCUH aJeKBAaTHOCTH.

4.4 Tembl U IUIaHBI J1Aa00PATOPHBIX 3aAHATHI

Ne Ne pazpena HaumenoBaHue Ob0beMm B
n/n AUACHUTLTHHBI NMPAKTHYECKUX/JT1A00PATOPHBIX 3aHATHIA yacax
1 |OcHOBHbIE TOHATHUS Pewenue 3a0au 6 npoepamme Excel
cratuctuku. OneHka 1. TlpenBapurenpHas 0oOpaboTKa

OKCIICPUMCHTAJIBHBIX JaHHBIX 6
3ananue: o UMeroIeEMycs Habopy

IKCTIIEPUMEHTAIBHBIX JJAHHBIX TOCTPOUTH

BAPUALIMOHHBIN PsIi XUMUYECKOTO

NCTHUHHOI'O 3HAYCHUA
pe3yabTara 3KCIIepHMEHTa




JKCIEPUMEHTA, IOCTPOUTH TUCTOTPAMMY U
MIPOBECTH IPOBEPKY HOPMAILHOCTHU
pacrnpeneneHus pe3yiabTaTa SKCIIEpUMEHTA.
I'ucrorpammy n300pa3uTh rpaduuecky.
Onpenenutb BHIOOPOYHOE CPETHEE U CPABHUTH
€ro C UCTUHHBIM 3HaYCHUEM PE3YJIbTATA.

2. Pacuer craTucTUYECKHX MOKa3aTesnen

3aaHue: 10 UMEIOIUMCS
3KCIEPUMEHTAIBHBIM JAHHBIM BBIIOJHUTH
pacuet BEIOOPOUHOI CpeHEeH, TUCTIEPCUH,
CTaH/IaPTHOT'O OTKJIOHEHHU s, Kod(dduiimenTa
BapHUalllu, [OKa3aTeNsi TOYHOCTH, CTAHJAPTHOTO
OTKJIOHEHHMS 111 CPEHETO.

3. OueHka UCTUHHOI'O 3HaYEeHMsI pe3yJibTaTa
XUMHUYECKOIO SKCIIEPUMEHTA

3aaHue: 10 UMEIOLUMCS
SKCIEPUMEHTAIbHBIM JAHHBIM BBIIOJHUTh
OIICHKY UCTHHHOTO 3HAYEHUS PE3YJIbTaTa XUM.
IKCIIEPUMEHTA C TIOMOIIBIO BHIOOPOYHOMA
cpenneil u kpurepus CTbIOAEHTA, OLEHKY
pa3bpoca B BEIMYMHE TUCIIEPCUU IO KPUTEPHIO
IIupcona. Pacuer HOpMUPOBaHHBIX OTKIOHEHHUH
Y TIPOLICHTHOT'O OTKJIOHEHUSI OT CPEIHET0 IS
Ka)XKJI0M SKCIIEPUMEHTAJIbHON TOYKH.

HUcnonp3oBanue
HErayCCOBCKHUX
pacrnpeneneHuii npu

Pewenue 3a0au 6 npoepamme Excel

4. Onenka HanOoJIee CTaTUCTHYECKHU
BEPOSTHOTO pa3dpoca ¢ UCTOIb30BAHUEM
pacnpenenenus CThIO/ICHTa

o0paboTke

KCTIEPHMEHTATEHEIX 3ajiaHKe: paccUMTaTh BHIOOPOUYHBIC 4
CpeIHuMe, OICHUTh HCTHHHOE UX 3HAYCHHE,

AQHHBIX paccuuTaTh BHIOOPOYHBIE JUCIICPCHH, OLICHUTD
UX UCTHHHOE 3HAYCHUE, COMMOCTABUTH UCTHHHBIC
3HAUYCHUS YKAa3aHHBIX BEIUYUH M0 KPUTEPHUSIM
Ouepa u CTbIOICHTA.

Ananus Pewenue 3aoau 6 npocpamme Excel

3KCTIEPHMEHTATBHEIX 5. JlucnepCuOHHBIN U KOPPEISIUOHHBIN

JIaHHBIX ¢ onpesenenney | AHAIN3

KOpPEILIHOHHBIX 1 3aj1aHne: pacCUNTaTh yKa3aHHbIC BEJTMINHBIL.
VCTaHOBUTH HAJTMYKE WA OTCYTCTBUE

PCTpECCHOHHBIX JIMHEWHOHN KOPPESLUNA MEXKIY CpeaHEN

[apaMeTpos TEIUIOEMKOCTBIO BEIIECTBA M TEMIIEPATYPOU. 5

6. PerpeccuoHHBbIl aHATH3
3aj1aHKe: pacCUUTaTh yKa3aHHbIC BEIUYNHbIL.

ITo KOpPETSAIUOHHOMY YPaBHEHHUIO BBEIYHCIIUTD
BenuurHbl Cp B 9KCIIEPUMEHTAIBHBIX TOUKAX U
OTKJIOHEHHUS STHX 3HAYCHUH OT JIMTEPATyPHBIX.
[TocTpouTh rpaduik 3aBUCUMOCTH YKa3aHHBIX
BEJTUYHH.

HUTOTO 16




5. Obpa3oBaTe/IbHbIEC TEXHOJIOTHHU

HaunmenoBaHmue pa3aejia

Buabl y4eOHbIX 3aHATHH

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHI

OCHOBHBIE ITOHATHSI
cratucTukd. O1ieHKa
HCTUHHOT'O 3HAYECHUS
pe3ynbTaTa 3KCIepuMeHTa

Jlekusa

BojnHas yeknusi-uHGopManms ¢
HCIIOJIb30BAHUEM MIPE3CHTAIUH.
[IpoGneMHast JeKIus, JICKIIHS-
Oecea ¢ UCIOIb30BAHUEM
KOMITBIOTEPHBIX H
MYJbTUMEIUHHBIX CPEICTB
o0yJeHus

JlaboparopHoe 3aHsATHE

bimnn-onpoc, BEIIOJIHEHKE
3alaHuil Ha KOMIIBIOTEpaXx,
TECTUPOBAHUE

CamocrosTenpHas pa60Ta

[IpopaboTka u moBTOpEeHUE
JIEKIIMOHHOT'O MaTepuaia
[ToaroroBka k 1abopaTOpHBIM
3aHATUAM

KoncynsTupoBanue nocpeacTsom
3JIEKTPOHHOW IMOYTHI

Hcnonb3oBanue
HErayCCOBCKHUX
pacrpeneneHuit npu
obpaboTke
AKCIEPUMEHTAIbHbBIX
TaHHBIX

Jlexnmsa

[IpoGneMHast JeKIus, JICKIIHS-
Oecena ¢ UCHOJIL30BAHUEM
KOMITBIOTEPHBIX H
MYJIbTUMEMIHBIX CPEJICTB
oOyueHus

JlaGopaTopHoe 3aHsATHE

BJ'II/II_I'OHpOC, BBITTIOJTHCHHC
3aJlaHUi Ha KOMIIBIOTCPpaAX

CaMocTrosTenbHas pa60Ta

[IpopaboTka 1 MoBTOpEHUE
JEKIMOHHOI'O MaTepuana
[TonroroBka k 1a00paTOPHBIM
3aHATUAM

KoHcynpTupoBaHue nocpencTsom
JJIEKTPOHHON MOYTHI

Ananuz
AKCTIEPUMEHTAIIbHBIX
JTAHHBIX C ONpeIeTICHUEM
KOPPEJAIMOHHBIX U
PErpecCUuOHHBIX
napameTpoB

Jlexmsa

[IpoGnemHuas jgexius, JIeKIus-
Oecela ¢ UCHOJIL30BAHUEM
KOMIBIOTEPHBIX U
MYJ'II)TI/IMCI[I/II\/JIHBIX CpeI[CTB
o0y4yeHHs

JlaGopaTopHoe 3aHsTHE

brun-onpoc, BeIMOIHEHNE
3a/IaHMI Ha KOMIIBIOTEpax

CamocrosiTenbHas pabora

[IpopaboTka 1 MOBTOpEeHME
JEKIIMOHHOTO MaTepuaia
[ToaroroBka k 1abopaTopHBIM
3aHATUAM

KoncynsTHpOBanue nocpeacTsom
JIEKTPOHHON OYTHI

6. OuneHouyHble cpeacTBa (MaTepualibl) AJS TEKYLIEro KOHTPOJISI yCIeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCcTAIMU 00y4AK0IIMXCS

I[HH TeKyH_[eI‘O KOHTpOHH MOI‘YT HpI/IMeHHTBCH TCCTHI, COOTBGTCTByIOH_[I/IC COI[ep)KaHI/IIO
TEM pa3JiejioB.



1. CymecTBYHOT cjieAy0NIie MIKAJIbl OIeHKH MepeMeHHbIX

a) KOJINYECTBEHHAsl, KAUeCTBEHHAsI

0) AuCKpeTHas, HelpepbIBHAS

B) HOMHHAJIbHAsI, IOPSIIKOBAsi, UHTEpBalbHas

2. Cpennsisi apupmMeTHyecKast BBIYUCISIETCS I

a) IS TFOOBIX TIEPEMEHHBIX

0) 715 TOPAIKOBBIX U MHTEPBAIBHBIX MTEPEMEHHBIX

B) TOJIBKO JIJIs1 MHTEPBaJIbHbBIX IEPEMEHHBIX

3. OCHOBHBIMH CTATHCTHYECKUMH MOKA3ATEJSIMH ABJISAIOTCS

a) cpeaHee apupmeTryeckoe, K03GGUIMEHT BapUaliy, pa3Max U3MEHUYMBOCTH

0) 00beM BBIOOPKH, CpellHEE KBaPATUUECKOE OTKIOHEHHUE, TUCTICPCHS

B) 00beM BBIOOPKH, Cpe/iHee apuhMETUIECKOe, JUCTIEPCHS

4. Yto Takoe omIMOKa cpeHero apupMeTniecKoro?

a) Aucriepcust BBIOOPOYHBIX CPEJHUX BOKPYT I€HEPAIbHOIO CPETHETO

0) cpenHee KBaJpaTUYECKOE OTKIOHEHHWE BBIOOPOYHBIX CPEIHUX BOKPYT T€HEPAIBbHOTO
CpEIHEro

B) pa3Max M3MEHYHMBOCTH BHIOOPOUYHBIX CPETHUX BOKPYT T€HEPAILHOTO CPETHETO

5. Omudka cpeaHero apugpmMeTH4ecKoro

a) IpsSIMO TIPOIIOPIIMOHANbHA 00bEMY BBHIOOPKH M O0paTHO MPOMOPLUUOHATBHA CPEAHEMY
KBaJJPaTUUYECKOMY OTKJIOHEHHIO

0) mpsAMO TPOMOPIUOHAIBHA CpPEAHEMY KBAJIPaTHYECKOMY OTKJIOHEHHIO W 00paTHO
IPONOPLHUOHATIBHA 00BEMY BBIOOPKH

B) IPSAMO NPONOPLUOHATIbHA 00bEMY BBIOOPKHM U OOpAaTHO MPOIOPLUOHAIBHA CPEIHEMY
apudMeTHIeCKOMY

6. Cymma pa3HocTeii Me:Kay OTIeIbHbIMUA BADHAHTAMMU U cpeaHeli apudmeTnyecKoii
paBHa

a) HyJIIO

0) MOJ0KUTEIBHOMY YUCITY

B) OTPULIATEILHOMY YHUCITY

7. Cpennsisi apupMeTH4ecKas BBIYUCISICTCH TOJABKO 1A

a) HOMUHAJIBHBIX TIPH3HAKOB

0) MHTEpBAJIBHBIX TPU3HAKOB

B) MOPSIKOBBIX ITPH3HAKOB

8. CpenHee KBaJpaTuieckoe OTKJIOHEHHe

a) MOXET OBITh KaK MOJ0KHUTEIBHBIM, TAK U OTPUIIATEIBHBIM YHCIIOM

0) MOKET OBITh TOIBHKO MOJIOKUTETHHBIM YHCIOM

B) MOXXET OBITh TOJIBKO OTPHUIATEIHHBIM YHCIOM

9. Pa3zimuus Mex1y napaMeTpaMM reHepajbHbIX COBOKYIHOCTEI

a) BCEr/ia He JJOCTOBEPHBI

0) Bceraa JOCTOBEPHBI

B) B OJIHUX CITy4asix JIOCTOBEPHBI, B IPYTHX - HEJOCTOBEPHEI

10. Pazimuusi Meskay napaMmeTpaMu BbIOOPOK

a) BCEr/ia He JJOCTOBEPHBI

0) Bceraa JOCTOBEPHBI

B) B OJIHUX CJIyYasixX IOCTOBEPHBI, B IPYTUX — HEIOCTOBEPHBI

6.1 KoHTpoJibHbBIEe 3aIaHNS [IJIsl MPOBEAEeHUS TEKYIEro KOHTPOJIsI

IIpumepHble 3a1aHKus 1J11 J1AaOOPATOPHBIX padoT

3amaHus BHIMOIHAIOTCS Ha KOMIIbIoTepax B mporpamme Excel.

1. 3apganue: no wumemmemMycs Ha0Opy OSKCHEPUMEHTANbHBIX JaHHBIX IOCTPOUTH
BApUALMOHHBIN Psii XUMUUYECKOT'O SKCIIEPUMEHTA, IOCTPOUTH TUCTOIPAMMY U IIPOBECTU IIPOBEPKY



HOPMATbHOCTH  pACHpENeNICHus pe3yiabTaTa OdKCIEepUMEHTa. [uctorpaMmy u300pa3uTh
rpadpuuecku. OmnpenenuTs BBIOOPOUHOE CpelHEEe M CPABHUTH €ro C HCTUHHBIM 3HAYEHHUEM
pe3yJibTarta.

1) Ilpu onpenenenuu nepBoro NOTEHIMANIA HOHU3AIMH aTOMA JIUTHS [TOJIy4€HbI 3HAUCHUS
(uctunHOe 3HaueHue 5.39): 5.39 5.38 5.39 5.37 5.36 5.37 5.39 5.43 5.41 5.40 5.38 5.41 5.39 5.40
5.385.375.39

2) Pa3nuuHbIMH KBaHTOBOXMMHYECKMMH METOJAMH PACCUUTAHBI SHEPIHU HCHAPCHHS
OcH30J1a TIPH €ro TeMIepaType KUMeHus (IKCIIepUMEHTalbHO onpeaeneHo: 25.0): 25.0 22.8 25.0
26.1 24.3 23.5 24.3 29.0 25.0 26.1 23.5 26.1 24.0 25.4 24.0 25.5 24.3 27.4 25.5 24.0 25.5 25.0
25.0

3) Ilpu mpoBeneHuum CcUHTE3a Mapa-aMuHO(EHONAa M3  COOTBETCTBYIOIIETO
HUTPONPOU3BOJHOIO OBLIM MOJTYYEHBI CIEAYIolIne 3Ha4eHHs Bbixoja npoaykra (%) (3HaueHue
1o crannapTHoit Meroauke — 75%): 70 60 20 90 80 40 30 80 60 70 40 80 70 70 60 70 70 60 70 70
8040 70 60 80 30 20 90 80 60 70

2. 3agaHuWe: MO WMEIONIMMCS JKCIICPUMEHTAIBHBIM JIAHHBIM BBITIOJTHUTH PAacyeT
BBIOOPOYHON CpedHel, AUCIepPCHH, CTAaHJIAPTHOTO OTKJIOHEHUs, kod(dduuueHta Bapuanuw,
[0Ka3aTesi TOYHOCTH, CTAaHAAPTHOTO OTKJIOHEHUS JJIsl CPEHETO.

1) V3sMeHeHHe TeMIepaTypbl KAIICHUS H30MACICHOTO albAeTHAa, X=1 umn, 0C: 64.2 63.6
64.1 63.7 63.8 64.5 65.6

2) OnpeziesieHrue SHEPTUH JUCCOIUAINH MOJICKYITbI XJ10pa, X=F succ, KKai/mMoub: 57.8 57.7
58.558.2 57.9 58.5 58.0 57.9 58.3 58.2

3) Onpenenenne iuHbl cBsi3u C-F B metundropuae, X=1, am: 0.138 0.137 0.139 0.140
0.1390.141 0.138

3. 3amaHue: MO UMEIOUIMMCS JKCHEPUMEHTAIbHBIM JaHHBIM BBIIOJHUTH OLICHKY
WMCTUHHOTO 3HAYEHHUs pe3yibTaTa XHUM. JKCIEPUMEHTAa C MOMOIIBI0 BBIOOPOYHOU CpenHed u
kputepus CThIOJIEHTa, OIICHKY pa30poca B BeMWYUHE aucnepcuu o kputeputo [Tupcona. Pacuer
HOPMHPOBAHHBIX OTKJIIOHEHWH U TMPOIEHTHOTO OTKJIOHEHUS OT CpPEIHEro Juisl Kaxkaou
AKCIIEPUMEHTAILHON TOUKH.

1) OnpeneneHue CpoCTBA K IEKTPOHY MOJIeKYitbI Bobl, X=E, eV: -0.91 -0.87 -0.90 -0.88
-0.92 -0.91 -0.87 -0.89

2) OmnpeneneHue paadyca aroma yriepojaa mo meroay D.A. Mensun-Xbio3a, X = R,
anrcrpem: 0.774 0.771 0.768 0.772 0.767 0.774 0.772 0.769 0.773

3) Omnpenenenne aumnoisHOoro Momenta rpymnmsel OH B pactBope, X = pu, D B Mosekyie
meTaHona: 1.65 1.68 1.66 1.64 1.67 1.68 1.65 1.67

4. 3agaHue: paccuuMTaTh BBHIOOPOYHBIE CpPEHUE, OICHUTh HCTHHHOE WX 3HAYCHHE,
paccuuTaTh BEIOOPOYHBIE TUCIIEPCUU, OLIEHUTh X UCTHHHOE 3HAUEHUE, COTMIOCTABUTh UCTUHHBIC
3HAYECHHS YKa3aHHBIX BEJIMUUH 10 KpuTepusm Ouiiepa u CThoAeHTA.

1) /IBa cryneHTa ompenensyid TeMmneparypy kumeHus 0eHzona T, °C (X1 u X2) mpu
napieHuu 760 MM pT. CT.:

X1:80.4 80.2 79.6 80.0 79.8 79.9.

X2:80.580.179.9 79.5 79.7 80.0 80.4.

2) JIBymst criocobaMu ompejesieHa KOHCTaHTa jaucconuaruu (B Buae pKa) OeH30MHOM
KHUCIIOTHI B BoJHOM pactBope npu 25°C (X1 u X2):

X1:4.216 4.220 4.207 4.208 4.213.

X2:4.214 4.211 4.209 4.210 4.213 4.209.

3) B nByx nabopaTopusix pacCUMTaH TUMOJIBHBI MOMEHT MOJICKYJIbl XJIOpMeTaHa, |, D
(X1 u X2):

X1:1.971.99 2.01 2.00 1.94 1.98.

X2:1.942.07 2.051.93 1.94 2.05 2.02.

5. 3ajaHue: paccyuTaTh yKa3aHHbIC BEJIUYMHBL. Y CTAaHOBUTH HAJIMYHME WU OTCYTCTBHUE
JIMHEWHOMN KOPPESIIIUU MEKY CPEAHEN TEINTIOEMKOCTBIO BEILIECTBA U TEMIIEPATYPOH.

1) TerutoeMkoCTh mpormnana (T)



X:500 700 900 1000 1200 1500

Y: 22.44 26.54 30.05 31.59 34.37 37.52

2) TeroeMKOCTh yriiepoja B Buje rpadura

X: 600 700 900 1200 1500 2000

Y:3.433.653.914.28 458 4.91

3) TemnoeMKoCTh areroHa (T)

X: 600 700 800 1000 1200 1500

Y: 23.84 25.45 26.96 29.62 31.98 34.61

6. 3amaHue: pacCUMTaTh YKa3aHHbIE BEIUYMHBIL. 110 KOPPEISAIHOHHOMY YpPaBHEHHIO
BBIYHMCIIUTh BeNUYUHBI Cp B IKCHEPHUMEHTAJBHBIX TOYKAX M OTKIOHCHHS STHX 3HAYCHHH OT
auTepaTypHbIX. ITOCTpOuTh rpad MK 3aBUCMMOCTH YKa3aHHBIX BEJTMYHH.

1) Cpeanss termoeMkocTh propmerana (r): T, K (X): 500 700 800 1200 1500

Cp,kan/monsK (Y): 10.44 12.17 12.83 15.36 16.75

2) Cpennsis ertoemkocts PhS(kp): T, K (X): 500 600 700 800 900

Cp,mx/momneK (Y): 35.92 36.14 36.39 36.47 36.53

3) Cpennss temnoeMkocts aneruiena (r): T, K (X): 500 600 700 800 900

Cp,mx/monbK (Y): 49.24 51.48 53.33 54.96 56.49

6.2 KoHTpoJibHBbIE BONPOCHI W 3aJaHUsA JIJIsi TPOBeAEHHS] TPOMEKYTOUHOI
arrecranuu. [IpumMepHbIii NepeyeHb BONMPOCOB K IK3aMeHY

1. OcHOBHBIE KaTErOpUM CTATUCTHKH: CTAaTHUCTUYECKash COBOKYIIHOCTb, IPHU3HAK,
BapHalysl, CTaTUCTUYECKask 3aKOHOMEPHOCTb, CTATUCTUYECKUN TTOKA3aTeNb.

2. IloctpoeHue BapHallMOHHBIX PSJIOB.

3. TMocrpoenwue rucrorpamm.

4. TIpoBepka HOPMAJIBHOCTHU pacHpeeNeHHs pe3yibTaTa SKCIIepUMEHTa.

5. Pacuer BbIOOpOYHONM  cpenHell, AUCIEPCHUHM, CTaHAAPTHOIO  OTKJIOHEHHS,
K03 uLreHTa Bapualum, moka3aTess TOYHOCTH, CTAaHIAPTHOTO OTKJIIOHEHUS /ISl CPEIHETO.

6. OmeHka WCTUHHOTO 3HAYCHHs pe3yJabTaTa XHM. OKCIEPUMEHTa C IOMOIIBIO
BbIOOpOUHOH cpenHelt u kputepust CThIOJIeHTa

7. OueHka pa3dbpoca B BeTUYHHE AUCTIEpCUH 110 KpuTepuro [Tupcona.

8. Pacuer HOpMUPOBaHHBIX OTKIOHEHUH U MPOLIEHTHOIO OTKJIOHEHUS OT CPEIHEro JUIs
Ka)X10M SKCIIEPUMEHTAILHOU TOYKH.

9. Ouenka HauOoyiee CTaTUCTHYECKHM BEPOSATHOrO pa3zdpoca C MCIOJIb30BaHUEM
pactipeaenenusi CThIOICHTA.

10. CpaBHeHue IByX TeHepajIbHbBIX CPEIHHX.

11. Omnenka craTucTUUECKH HAOOJIEE BEPOATHOTO pazdpoca IUCIEPCUH.

12. ComnocraBneHue aucnepcuii IByX KOHTHHYYMOB.

13. CpaBHEHHE HECKOJIBKHUX JAUCIICPCHH.

14. ComnocraBneHue qucrepcuii IByX BEIOOPOK ¢ OMOIIBIO KpuTepus Pumepa

15. Omnpenenenue BenuunH F-kpurepus no tadaumam.

16. CpaBHeHuUe reHepalbHbIX CPEHUX C UCTOJIb30BaHNEeM KpuTepHs CTbIoJIeHTa.

17. JTucniepcuoHHBIN aHATU3.

18. PerpeccrnoHHbIH aHANN3.

19. KoppensuoHHBINH aHATH3.

20. ConocraBiieHUE KaUe€CTBEHHBIX SIBICHUI.

21. Pacuer smnmpudeckoro kodddunuenta xkoppemsinuy R B nmuHeliHoi 3aBucHMOCTH Y
or X, IpOBEepKa CTAaTUCTHYECKOM 3HauuMocTH R mo H-kpurepuro, pacder cTaHIapTHOTrO
OTKJIOHeHUS (ommOku) ams R.

22. Pacuer ucnpaBieHHOTO K03(ppHLIMeHTa KOPPEISAILIUH.

23. Meton HaMMEHBIIMX KBAAPATOB JUIsl TIMHEHHOW 3aBUCUMOCTH.

24. Pacuer k03 (UIIMEHTOB B YPaBHEHUHU PETPECCHUH U JTUcCTepcHil K03()(PUIIMEHTOB,



OLICHKA JUCIICPCUHN aICKBATHOCTHU.

7. CucreMa OLleHUBAaHNS IVIAHUPYEMBbIX Pe3y/IbTaToB 00y4eHHs

dopma KOHTPOJIS 3a ogHy padbory
MuHuM. Makec. Bcero
0aJoB OasIoB
Texymui KOHTPOJIb:
- BbINOJIHEHUe 3A0aHUll HA 1aDOPAMOPHBIX 1 6ann 7 bannos 56 6annos
3AHAMUSX
- mecmuposanue 1 6ann 4 banna 4 banna
[TpomexyTouHast aTTectanus (9K3amen) 20 b6annos | 40 b6annos | 40 6arnos
Uroro 3a cemectp 100 b6annoe

8. YuedHo-MeToaMUYecKoe U HH(POPMALMOHHOE 00ecTedeHue JUCIUIIMHBI

8.1 OcHoBHAas JuTEpaTypa

1) Bepumwmnun, B. W. IlnanupoBanue W MaremaTHueckas o0OpabOTKa pe3yabTaToB
XHMHYECKOI0 SKCIIEPUMEHTa: yueOHoe nocooue s By3oB / B. W. Bepmmnun, H. B. Tlepues. —
5-e u3n., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 236 ¢. — ISBN 978-5-8114-9167-4. —
Tekcr:  osnektponnbiid //  Jlawb:  3nekTpoHHO-OMOnmoreunas  cuctema. —  URL:
https://e.lanbook.com/book/187754

2) OOpaboTKa M aHAIMW3 JAHHBIX XHMHUYECKOTO SKCIEPUMEHTA: YU4eOHO-METOAUYECKOE
nocobue / E. B. bypnsesa, A. C. Ky3nenos, C. B. PaznuBunckas, E. I'. [lImakoBa. — Mockaa:
PTY MUPDA, 2022. — 67 c. — ISBN 978-5-7339-1677-4. — Tekct: anekTpoHHbIi // JlaHb:
ANEeKTPOHHO-OMbIHoTeynas cucrema. — URL: https://e.lanbook.com/book/311465

3) Ipuknanuas nHPpopMaTHka: ydeOHOe mocobue / cocrautenp T. FO. ['yceBa. — moc.
KapaBaeBo: KI'CXA, 2021. — 96 ¢. — Texkct: anekTpoHHbI# // JIaHb : 21eKTpOHHO-OnOIMoTeuHas
cucrema. — URL: https://e.lanbook.com/book/252020

8.2 /lonotHUTEIbHAS JIUTEPATypa

1) Arasan, M. M. A3bl cratuctiuku B mupe Xumuu: OOpaboTKa 3KCHepHMEHTAIbHBIX
TaHHBIX: yaeOHoe mocobue / . M. Arasan. — Cankr-Ilerepoypr: HOT, 2015. — 618 ¢. — ISBN
978-5-91703-044-9. — Texct: a5eKTpoHHbIN // JIaHb : 31€KTPOHHO-OMOIMOTEUHas! CUCTEMa. —
URL: https://e.lanbook.com/book/66586

2) Aiuna, 0. A. Teopus XMMHUYECKOro JKCHeprMeHTa: yueOHoe mocodue / 1O. A.
Aiszuna. — HUpkyrck: UPHUTY, 2018. — 124 c. — ISBN 978-5-8038-1278-4. — Tekcr:
AIIEKTPOHHBIN /I Jlans: ANEKTPOHHO-OMOINOTEeYHAs cucTema. — URL:
https://e.lanbook.com/book/217232

3) Ilpaktukym 1o wuH(popmaruke. CratucTudeckas 00pabOTKa XHMHUYECKOTO
HKCIIEPUMEHTA CPECTBAMU IEKTPOHHBIX TAOJIHUIL: y4eOHO-METOJMUECKOE ITOCOOHE / COCTABUTENN
. B. Ilporacora, 1. B. Heuaes. — Boponex: BI'Y, 2017. — 49 c. — TekcT: 3neKTpOHHBIH //
Jlanb: anekTpoHHO-OHOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/154865

8.3 IIporpamMHoe o0ecnieyeHne

1. Windows 10 Pro;

2. WIinRAR;

3. Microsoft Office Professional Plus 2013;
4 Microsoft Office Professional Plus 2016;
5.Microsoft Visio Professional 2016;
6.Visual Studio Professional 2015;
7.Adobe Acrobat Pro DC;


https://e.lanbook.com/book/187754
https://e.lanbook.com/book/311465
https://e.lanbook.com/book/252020
https://e.lanbook.com/book/66586
https://e.lanbook.com/book/217232

8.ABBYY FineReader 12;

9.ABBYY PDF Transformer+;

10. ABBYY FlexiCapture 11;

11. ITporpammuoe obecreucHue «interTESSy;

12. CinpaBouHo-1ipaBoBast cucteMa «KoHcynpranT [lmtoc», Bepeus «3kcnepT;
13. 1O Kaspersky Endpoint Security;

14. «AnTunnaruat.BY3» (uHTepHeT - Bepcus);

15. «AHTUIIATUAT - UHTEPHET.

8.4 IIpodeccuonanbHbie 0a3bl JAHHBIX U HH(POPMAIMOHHBIE CTIPABOYHbIE CUCTEMbI
COBpPeMEHHBIX HH(POPMANMOHHBIX TEXHOJIOT Uil
1. HWnrepuer — pecypc: CropaBouHo-nipaBoBasi cucrema «Koncynprant ILiroc»
(http://www.consultant.ru);
2. Uutepuet — pecypc: http://www.iprbookshop.ru/ DiextporHo-6ubauoTeYHas cucTeMa
«IPR BOOKS»;

3. Hurepner — pecypc: www.biblioclub.ru/ DnekrponHo-6ubnnoTedHas cucrema
«YHUBEpCUTETCKast OMOIHOTEKA OHIIAHHY;
4. UnrepHer — pecypc: http://e.lanbook.com/ DnekTpoHHO-OMOIMOTEYHAs] cHCTEMa

YuuBepcurerckas oudimoreka «JIaHby;

5. Untepuet — pecype: https://cntd.ru DnexTpoHHBIH (OHA HOPMATUBHO-TEXHUUYECKOU U
HOPMAaTHBHO-TIPABOBOW WH(POPMAIIHH.

6. Untepuer-pecypc: https://petroleum.su/razrabotki/?ysclid=mlechsamgz288310327
Caiit Mucturyra xumun PAH Cubupckoe otnenenue

7. Wurepuer-pecypc: https://ngv.ru/ HedrerazoBas BepTukanb - HaluoOHaIbHBINA
OTpacIIeBOM KypHal

8. Unrepuet-pecypc: https://oilcapital.ru/ Oilcapital.ru Bce HoBocTH 0 HedTH U rasze B
Poccun m Mupe

9. Unrtepnet-pecypc: https://chemtech.ru/ Xumnueckas Texunuka — xxypHan EsxxeMecsuHbIi
MEXOTPACIEBOM KypHa

10. UuTepHet-pecypc: https://www.neft-product.ru/ Hegto-IIpoaykr.py - HedTerazonblit
noptan Toprosas Ijomaaka no HepTu U HepTenpoAYKTaM

11. Unrepuet-pecypc: http://www.anchem.r/’' ANCHEM.RU Poccutickuii XuM#Ko-
AHAJIMTHYECKUN MOpTal

12. Unrepuer-pecypc: https://neftemir.ru/ Mup nHedrenponykroB HayuHo-TexHUUECKUi
KypHAT

9. OOecnieyenne 00pa3oBaTeJLHOr0 Mpouecca I JHI € OrpaHHYEeHHBIMH
BO3MOSKHOCTSIMH 3/10POBbSI 1 HHBAJIU/I0B

Y4eOHble ¥ y4eOHO-METOJAMYECKHE MaTepHalbl I  CaMOCTOSATEIBHOW PabOThI
00yJaromuxcsi U3 YUClia MHBATUIOB U JIUI] C OTPAHUYEHHBIMUA BO3MOKHOCTSIMU 3710poBbs (OB3)
MIPEIOCTABIISAIOTCS B (DOpMax, aJlaiTHPOBAHHBIX K OTPAHHUYCHUSM HUX 3JIOPOBBS U BOCIPHUSATHS
uHpOpMaLUu:

JInst caenbIX v CraboBUASATITNX

- JeKuu oGOPMIISIOTCS B BUIE IIEKTPOHHOTO JOKYMEHTA, AOCTYITHOTO C IMOMOIIBIO
KOMITBIOTEPA CO CIIEeIHATN3UPOBAHHBIM IPOTPAMMHBIM 00ECTICUCHUEM;

- THCHbMEHHBIE 3aJ]aHMsl BBIMONHIIOTCS Ha KOMIBIOTEPE CO CHEIHATU3UPOBAHHBIM
MPOTPaMMHBIM 00€CIIEYCHUEM, HITH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieuynBaeTCs HHIMBUyaTbHOE paBHOMEpHOE ocBemieHrne He menee 300 IoKc;

- JUIS BBIIOJIHCHUS 3aJIaHUs TIPH HEOOXOJUMOCTH MPEIOCTABIISICTCS YBEITHUHUBAIOIISE
YCTPOMCTBO; BO3MOYKHO TaKXK€E UCIIOJIb30BAHIE COOCTBEHHBIX YBETUYHBAIOIINX YCTPOUCTB;

- MUCbMEHHBIE 3a/1aHusl OQPOPMIISIOTCS YBEIMUEHHBIM HIPUPTOM;



- 9K3aMeH U 3a4€T MPOBOJATCS B yCTHOU (pOpME MIIH BBITIOJIHAIOTCS B MUCBbMEHHOM (hopme
Ha KOMIIBIOTEpE.

JUist THYXUX | CIa00CIIbIIAIINX

- JeKuMu oQOopMISIOTCS B BHJIE 3JEKTPOHHOIO JOKYMEHTa, JMOO HpefocTaBlIseTCs
3BYKOYCHWJIMBAIOILAs alllaparypa MHAUBUAYAIBHOIO TI0JIb30BaHUS;

- IMCbMEHHBIE 3aJJaHMs BBIIOJIHAIOTCS Ha KOMIIbIOTEPE B MUCbMEHHOMU (hopMe;

- 9K3aMEeH M 3a4€T MPOBOJATCS B IMHUCHBMEHHOH (opMe Ha KOMIIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHHUS.

JUig au1 ¢ HapyIIeHUSIMU OIIOPHO-JBUTaTEIbHOTO almapara:

- JIeKUMUu 0(GOPMIIIOTCS B BHJE 3JIEKTPOHHOIO JOKYMEHTA, JAOCTYIHOIO € IOMOUIbIO
KOMIIBIOTEpA CO CIIELUAIN3UPOBAHHBIM IIPOTPAMMHBIM 00ECIIEUEHUEM;

- IHUCHbMEHHBIE 3aJlaHMsl BBIIOJHIIOTCA HA KOMIIBIOTEPE CO CIELHMAIM3UPOBAHHBIM
MIPOrpaMMHBIM 00€CIICYECHUEM;

- 9K3aMeH U 3a4€T NPOBOJATCS B yCTHOU (pOpME MIIM BBINOJIHAIOTCS B MUCBbMEHHOM (hopme
Ha KOMIIBIOTEPE.

ITpu HEOO6XOIMMOCTH MTpeTyCMaTPUBACTCS YBEJTMUEHUE BPEMEHHU AJIS IOATOTOBKU OTBETA.

[Ipouenypa  mpoBeneHHs  MPOMEXKYTOUHOM — arrecTaluu  JUIsl  OOydarommxcs
yCTAQHAaBJIMBAaeTCSI C Y4Y€TOM HX HMHIMBUAYAJIBHBIX THCUXO(U3UYECKHX OCOOEHHOCTEH.
[TpomexyTouHast aTTeCTalMsl MOXKET IIPOBOJUTHCS B HECKOJIBKO 3TAIOB.

IIpu npoBeneHun mpouenypbl OLEHUBAHUS PE3yIbTATOB OOyUYEHUS MpeLycMaTpUBaeTCs
UCTIOJIb30BAaHUE TEXHUYECKUX CPEICTB, HEOOXOAMMBIX B CBS3M C HHIUBUAYAJIbHBIMHU
0COOEHHOCTAMH 00yUaroIUXCsl. DTH CPEACTBAa MOTYT ObITh IPEJOCTAaBIIEHbl YHUBEPCUTETOM, HIIH
MOTYT HCI0JIb30BAThCA COOCTBEHHbIE TEXHUUECKHUE CPEJICTBA.

IIpoBenenue mpoueaypbl OLEHMBAHUSA PE3YJIbTaTOB OOyUYEHMsI JIONYCKAeTCs C
MCII0JIb30BaHUEM JIMCTAHIIMOHHBIX 00pa30BaTEIIbHBIX TEXHOIOTH.

ObecneunBaercs A0CTYN K WH(GOPMAIMOHHBIM U OMOIMOrpaduueckuM pecypcaM B CETH
WuTepHer s Kaxkaoro oOywaromierocst B (gopmax, aJalTUPOBAHHBIX K OTPaHUYEHUSIM HX
3J10pOBbsI U BOCTIPUSTHS HHPOPMALIUU:

JInst caenbIX ¥ CIraboBUASATINX

- B Ie4aTHO! (opMe yBEJIMUEHHBIM HIPUPTOM;

- B (popme 3EKTPOHHOTO IOKYMEHTA;

- B (hopMme ayanodaiina.

JUid TIyxXux U ci1a0oCbIamX:

- B IeYaTHOM opme;

- B (popme 37EKTPOHHOTO TOKYMEHTA.

Jlnst o0ydaromuxcs ¢ HapyIIeHUsIMU OIIOPHO-/IBUTaTeIbHOTO arapara:

- B Ie4atHou opme;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

- B popme ayauodaiina.

VY4eOHble ayAUTOPUH JIJIsl BCEX BUAOB KOHTAKTHOM M CaMOCTOATENbHOM paboThl, HAyuHast
OMOJIMOTEKa ¥ WHBIE TIOMEIICHHs JIsi OOYYeHHUs OCHAIICHBI CIEIUaIbHBIM O00OpYJIOBaHUEM W
y4eOHBIMH MECTaMU C TEXHUYECKHMHU CPEACTBAMHU O0YUEHUS:

JInst caenbIX v CraboBUASATITNX

JUI TIIYXHX U CIa0OCIbIIAIINX:

- aBTOMAaTU3UPOBAHHBIM pPabOYMM MECTOM /s JIIOJed C HapylleHHeM ciyXxa u
C1a00CIIBIIIAIINX;

- aKyCTHYECKHI YCHINTENb U KOJIOHKH;

Jlnst o0ydaromuxcs ¢ HapyIIeHUsIMH OIIOPHO-/IBUTaTeIbHOTO arapara:

- IepeIBKHBIMU, PETYINPYEMBIMH dproHomMuyeckumu napramu CU-1,

- KOMIIBIOTEPHON TEXHUKON CO CIEUATBbHBIM MTPOrPAMMHBIM 00eCIICUeHUEM.



10. MaTepuaJbHO-TEXHHYECKOE O0ecTievyeHne JUCHHILTHHBI BKIKYAET:
1) Bubnuoteunsiii poug PI'BOY BO «CaxI'Vy;

2) MynbTuMenuitHoe 000PyI0BaHKE I YTCHHUS JCKIHH-ITPE3CHTAIIHIA;

3) TexHOIOrnYeCKOe U KOMITBIOTEPHOE BUPTYaJIbHOE 000PYyJOBaHHUE;

4) TlakeT NpHUKIaJHBIX 00YYAOIINX IPOTPAMM.

IIpu moaroroBke K 1a0OpPaTOPHBIM 3aHATUAM M CaMOCTOSTENBHOW paboTe MOXKHO
UCIIOJIb30BaTh KOMITBIOTEPHBIE KIJIACCHI CO CTAaHIAPTHBIM ITPOTPAMMHBIM 00ECTICUCHHEM.

JIeKIMOHHBIE 3aHATHS TOJKHBI IPOXOJUTH B MYJIbTUMEIUWHON ayIUTOPUH, OCHALLICHHOMN
KOMITBIOTEPOM M IPOEKTOPOM. JIEKIIMH JKeIaTeIbHO CONPOBOXKIATh IPE3EHTALMEN, COAepKaLLEH
TEOPETUYECKUI WLIIOCTPATUBHBIM MaTepual.

IIpe3enTarnust goKHA ObITh IOCTPOEHA 10 CIEAYIOLIEMY IPUHIUILY: TeMa, LeJb, 3a1a4l
JEKLIUU, KPAaTKOE COJEP)KAHUE NPENbIAyIeHd JIEKIUU, TEOPETUYECKUH MaTepual, HTOTH
JIEKIIMOHHOT'O 3aHATHS, 0003HaYeHbI BOIPOCHI M 3aJaHUs Il CAMOCTOSITENIbHOTO U3YUCHHUS], TEMa
CIIEYIOIEH JIEKIUH.



