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1 Ilean ocBOeHMSI AUCHHUILJINHDBI

Lensvu ocBoenus nucuunanibl «Y UPCy saBuagioTcs:

y4acTH€ B IJIJAHUPOBAHUU WM MPOBEICHUHU SKCIEPUMEHTOB, C MCIOJIb30BAaHUEM METOJ0B
MAaTeMaTUYECKOTO aHajau3a M MOJECIMPOBAaHUS, WU BO BHEIPEHHH PE3YJIbTATOB
WCCEAOBaHUH IS PEIICHUS 3a/1a4 Tpo(heCCHOHATBHOM NeITeIbHOCTH.

2 MecTO0 AMCHUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NMPOrpamMMbl NMOATOTOBKH
O0akajaBpa

Jucuurumaa «YUPC» BXOIUT B BapuaTHUBHYIO 4YacTh Onoka 1 oOpa3oBaTenbHOU
IIPOrPaMMBI.
Hns  w3ydenuss gucuuiummabl  «YWPC»  HeoOXomuMbl 3HaHHMS (YMEHHS, HaBBIKH),
c(OpPMHUPOBAHHBIE B PE3YJIbTATE U3YUYEHUS TAKUX JUCLUILIMH KaK:
b1.b.14. «®usndeckas XUMUs»,
b1.b.12. «O6mmas n HeopraHu4YecKas XUuMHUsDH
b.1.b.10 «®u3uka»
3HaHUS YMEHUS U HAaBbIKM, NOJYYECHHbIE NPU W3YYEHUH MAHHOM JAUCLHUIUIUHBI, OyAyT
HeoOxoauMsl Iipu Hanucanuu BKP.

3 Komnerenunu ody4aromerocsi, popmupyemsblie B pe3y/ibTaTe 0CBOCHUS
AUCHUIIMHBI (MOAYJsl) ¥ IUVIAHUPYEMble Pe3yJIbTAThI 00y4eHUs

B pe3ynbrare ocBOEHUS AUCHUILIMHBL 00YyYarOIIUIiCs TOJIKEH 00J1ajaTh CAEAYOIIMMU
KOMIIETEHIIHSIMHU:

CTpyKTypHBIU 371EMEHT

IInanupyeMsle pe3yabTaThl 00yUeHUS
KOMIICTCHIINU py pesy, yd

ITK-16 cioco0HOCTHIO JIAHMPOBATH U MPOBOANTH (pu3nUecKkne 1 XMMHYeCKHe
IKCINIEPUMEHTBI, IPOBOAUTH 00padOTKY MX pe3yJIbTATOB M OLICHUBATH NOrPEIIHOCTH,
BBIIBUI'aTh T'MIIOTE3bI U YCTAHABJIUBATH TPAHUIIBI MX IPMMEHEHHs1, IPUMEHSATh MeTOAbI
MATEeMaTH4Y€eCKOIr0 AaHAJIN3a U MOACTHPOBAHUS, TEOPETHYECKOI0 H IKCIIEPUMEHTAJIBLHOI0
HCCIe10BAHNSA

3HaTh: ¢u3nueckuii M XUMHYECKHH HKCIEPUMEHT, METOJbl 00paboTKH,
OLIEHKY HOTPEIIHOCTH, METOAbl MaTeMaTH4YeCKOro aHauu3a H
MO/JICITUPOBAHUS, TEOPETUYECKOTO u 9KCIEPUMEHTAIBHOTO
UCCIIEJOBaHUs

Ymern: IUIAHUPOBATh U MIPOBOAUTH (PU3UUECKHE U XUMHUECKHE

OKCIICPUMCHTBI, TIPOBOAUTH 06pa60TKy HX PE3YyJIbTaTOB U OUCHNUBATH
NOrpC€HOCTH, BbIIBUT'aTb T'MIIOTE3bl U YCTAHABJIMBATL I'PAHHUIIBI UX
NPUMCHCHHA, IPUMCHATH MCTOJAbl MATEMATUYCCKOI'O aHaJin3a 1
MOACIIUPOBAHUSA

Baajern: METOJ[AMH TJIAHUPOBAHUS U POBEECHUS (PU3NIECKUX U XUMUYECKUX
HKCHEPUMEHTOB, 00PaOOTKH UX Pe3yIbTaTOB, METOIAMHU
MaTeMaTHYECKOT0 aHaJN3a U MOJICTUPOBAHHUS, TEOPETHUECKOTO U
HKCHEPUMEHTAIBHOTO UCCIIeIOBAHNUS

IIK -18 roToBHOCTBIO HCII0JIL30BATh 3HAHUE CBOMCTB XUMHUYECKHX 3JIEMEHTOB, COeTHHEHU
M MAaTEPHAJIOB HA MX OCHOBeE /Il PelleHus 32/1a4 NPO(eCcCHOHATBLHOM AesITeJIbHOCTH

3HaThb CBOICTBA XUMUYECKHX JIEMEHTOB, COEJUHEHUI U MaTEpUAJIOB HA UX
OCHOBE JIsl PEHICHUs 3a/1a4 NPoeCcCHOHATIBHOMN NesITeTbHOCTH




CTpYKTYPHEIN DJIEMEHT
PYKTYP [TnaaupyemMble pe3ynbTaThl 00yUeHHS

KOMIICTCHIIUU
VYmerts: HCII0JIB30BaTh 3HAHWE CBOMCTB XUMHUYECKHUX DJIEMEHTOB, COCIUHEHUH
¥ MaTEepHAJIOB HA WX OCHOBE JJI PEIICHUS 3a7a4 MpogeCcCHOHATBHON
eI TeIbHOCTH
Bnaners: METOJIaMH OTIPENIETIEHHS] CBOMCTB XUMHUYECKHUX 3JIEMEHTOB,

COEIMHEHUI 1 MaTepUaoB Ha UX OCHOBE JUISl pEelIeHus 3a1a4
npodecCHOHATIBHON NesITeNbHOCTH

ITK-20: cnoco0HOCTH NMPOBOAMTH IKCIEPUMEHTHI 10 33/IaHHBIM METOAHKAM ¢ 00padoTKOM
U AHAIU30M Ppe3yJbTATOB, COCTABJATH ONHMCAHMS NPOBOJAMMBIX HCC/ICIOBAHUN M
NOATOTABJIMBATH JaHHbIE UIS1 COCTABJICHHUS HAYYHBIX 0030pOB M MyOJMKALMii

3HaTh: HAyYHO-TEXHUYECKYI0 MH(POPMALIMIO, OTEYECTBEHHBIM U 3apyOeKHBIN
OIIBIT 10 TEMATHKE MCCIICIOBAHUS

Ymersb: n3yyaTb HAYYHO-TEXHHYECKYI0 MH(POpPMAIMIO, OTCUYECTBEHHBIH H
3apyOeKHBIH OIBIT TI0 TEMATUKE UCCIICTOBAHHS

Baagern: METOJaMH  aHaJlu3a, TIIOMCKa, OOOOIICHWsI HAayYHO-TEXHUYECKOUN
UH(pOPMALIMY, OTEYECTBEHHBIM M 3apyOeKHBIH ONBIT IO TEMaTHUKe
HCCIICIOBAHHUSI

4 CTpyKTypa U coiepKaHHe IUCUMILIHHBI

OOmast TpyAOeMKOCTh JUCHMIUIMHBI cocTaBisieT 3 3aueTHbIX eauHun 108  akan.
4acoB, B TOM YHCJIE:
- KoHTakTHas padora —_34,1 akan. 4acos:

- ayautopHas — _ 34 aKaJ. 4acos;
— BHEay/IUTOpHAs — 0,1 akaz. yacoB
— camocrosiTenpHas padbora— 70  akaJ. 4acos;
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Tema 1
Teoperuueckue ga%om c } T1K-16, 3
OCHOBBI nomorpaduye |YCTHBIH OIpoc
5 i 10 pagure |y POC  I1K-18, 5
UCCIIEI0BATEIbCK CKUM TeCT
N [1K-20 3
Oif JeSITeTbHOCTH MaTepHaaMH
B YHUBEPCUTETE
TeMa6 2 HO6)1FOTOBKa K HagopaToll)Hgﬂ [K-16,
- o
Pa3paboTka nabopaTopHo- |pa OTavN_ 220 aye
TUTaHa u 5 6/4 10 MPaKTHYECKOMY | yCTHBIH OMIPOC, |1 14
IIPOrpaMMBbI 3aHaTui0  Nel,2, MHIMBUAYaIbHOE '
SKCTIEPHMEHTA pabora c|3amanne 3yB




o6ubnmorpaduue ITK-20
CKUM 3yB
MaTepHrajlaMu
Tema 3 Uzyuenue Brmmonnenue k [1K-16,
U O3HAKOMIICHHE nmabopatopublx |JlabopatopHas  |syp
c METOHKAMH 6/4 pabor Nel,2, pa60TavN91, 2, IK-18,
HDOBEICHIS 5 10 pabora ¢|ycTHelii onpoc, |
pOBEA o6ubnuorpaduye |MHAMBHUIyATbHOE Y
AKCIIEPUMEHTa U CKUM 3a1aHNe [1K-20
BbIOOP METOUKH MaTepuagaMu 3yB
BrimmonHenue I1K-16,
Tema 4 nmabopartopHbIx |JlaboparopHas  |3yp
CrannapTHbie 6/2 pabor Nel,2,|pabota Nel, 2, IK-18
UCIBITaHUSA 5 10 pabora C|YCTHBIN OIIPOC, - 7
HACXOIHBIX oubnmorpaduyie |MHIUBUIYATHHOE HyK 20
MaTepHaJIoB CKUM 3a/1aHKe )
MarepuaiaMu 3yB
Tema 5
Hposenenne Brinmonnenue K I1K-16,
TIpC/BAPUTCIIEHBI naboparopueix |JlaboparopHas 3yB
X  OIBITOB U 6/2 pabor Nel,2,|pabota Nel, 2, [K-18
aHaIN3 5 10 pabota C|yCTHBIH ompoc, VB ’
TIOJTy9aeMBIX oubnuorpaduue [MHAUBUIYATBEHOE I;IK-ZO
pe3yiIbTaToB B CKUM 3alaHuc v
XOZE MarepuajiaMu y
IKCIIEPUMEHTA
Tema 6 BwiOop,
MOATOTOBKA O6paboTka [IK-16
MaTepHaoB " PE3yNbTaToB JaGopatopras |3y ’
TIPHGOPOB, 71a00paTOPHBIX "
PHboP 6/2 paboT Nel,2, pa60TavN_2, I1K-18,
KOMIIOHOBKa  #| 5 10 YCTHBII OTIpOC,
padora ©|urmBnayansoe [
fpoBepKa oubnuorpaduue JIBHIY [IK-20
YCTaHOBKH; CKIM 3a/laHne B
BBITIOJTHEHHE MaTepuagaMu Y
HKCIIEPUMEHTOB
T 7
eMa Ananus
O6paboTka [1K-16,
Pe3yTILTATOB JlaGopaTtopHas
KOHCYHBIX aB6OPaTOPHBIX . p Nl o 3yB
pe3yJIbTaTOB U HX 4/2 pabor Nel,2, pabota el 2, ITK-18,
5 10 YCTHBII OTIpOC,
a”HaIIn3 u paborta C M HBHTYAIbHOS 3yB
BHEJIpEHUE Oubnmorpaduye 3aaHme [1K-20
pE3yIILTATOB CKIM 3yB
HUCCIeI0BaHuN MaTepnaiaMu
Hroro 3a kype: 5 [34/16U 70 3ayer

*U - 3aHATHS B UHTEPAKTUBHOU (hopme

5 OopazoBaresibHbIe U HHPOPMAIHOHHBIE TEXHOJOTUH




OO0pa3oBaTenbHbIe TEXHOJOTHH — O3TO IEJIOCTHAs MOJeinbh 00pa30BaTeIbHOTO IIpollecca,
CUCTEMHO OIpeesionasl CTPYKTYpY H COJEp)KaHHUE MNEATEIHbHOCTH O0CHX CTOPOH 3TOTO
mporecca (MpenojgaBaTeNisi M CTYACHTA), HMEIOIIas IElbl0 JOCTIIKCHHE IUIAHUPYEMBIX
p€3y.]IBTaTOB C HOHpaBKOfI Ha I/IHI[I/IBI/II[yaJILHLIC OCO6GHHOCTI/I ero y‘laCTHI/IKOB.
TexHOIOTUYHOCTh Y4eOHOro MpoIecca COCTOMT B TOM, 4YTOOBI CAENaTh Y4eOHBIH Tpoliecc
MOJIHOCTBIO YIIPaBJISIEMbIM.

OCHOBHBIMH TIpU3HAKaMU OO0OpPa30BaTEIbHON TEXHOJOTUHM B €€ COBPEMEHHOM ITOHMMaHUHU
SABJIAKOTCA:

— JICTAJIbHOE ONMcaHue 00pa30BaTeIbHBIX LIEJICH;

— TOdTamHOEe omnucaHue (MPOSKTHPOBAHME) CIIOCOOOB JIOCTIDKEHUS 3aJaHHBIX PE3yIbTaTOB-
HeeH;

— UCTIOJIB30BAaHUE OOPATHOM CBSI3U C IIETBI0 KOPPEKTUPOBKU 00Pa30BaATEIHLHOTO MIPOIIECCa;

— TapaHTUPOBAHHOCTH JJOCTUTAEMBIX PE3YJIHTATOB;

— BOCIPOM3BOAMMOCTH OOpPa30BATEIBLHOTO TMPOIECCa BHE 3aBUCUMOCTH OT MacTepCcTBa
MIPETOo/1aBaTelIs,

— ONTUMAIBHOCTh 3aTPAUYNBAEMBIX PECYPCOB U YCUITUH.

enun, mocraBieHHbIE MpPU HIYYEHUH Kypca, AOCTUTAIOTCS 3a CYET KOMILJIEKCHOTO
noaxoAga K OOYYEHHIO CTYJIEHTOB, OCHOBAaHHOTO Ha COYETAHWU TEOPETHYECKOro Kypca,
71a00paTOPHBIX 3aHATHM M CaMOCTOSATEIbHOW MO3HABATENBHON JAESITEIbHOCTH CTYICHTOB.
N3ydyeHne TEOPETUYECKOr0 Kypca TMPOBOJUTCS B  CHEUUAIU3UPOBAHHBIX  JIEKIMOHHBIX
ayJIUTOPUSAX C HCIOJIb30BAHHEM BHICOTEXHUKH, MMO3BOJISIFOIICH TPAHCIUPOBATH Y€Pe3 MOHUTOP
PUCYHKH, CXEMBI, MOJIEJIA, KOTOPHI€ B 3HAYUTEILHOM CTETICHN 00JIEr4yaroT MOHMMaHue Kypca.

3aHATUS MPOBOJATCS C MPUMEHEHUEM TPAJAMIIMOHHONW U MOJYJIbHO-KOMIETEHTHOCTHOU
TEXHOJIOTHI C UCTIOJb30BaHueM MHTepHET-pecypcoB.

Jlexuum TIPOXOAAT KaK B TPAIUIIMOHHOM (hopme, B BHJE NMPE3CHTALUMA, Tak U B (popme
JeKIUA-UHPOPMAINi, OPUSHTUPOBAHHBIX Ha HM3JIOKCHHE W OOBSCHEHHE CTYICHTAM HayIHOU
uH(pOpMallMK, MOAJEXKAIIEH OCMBICICHHI0O M 3allOMHUHAHUIO, JIEKIUI-KOHCYIbTAlluH, TIe
TEOPETHUUECKUI MaTepuall 3apaHee BhIIACTCS CTYACHTAM JUJISi CAMOCTOSATEIBHOTO U3YYCHUS, NS
MOJATOTOBKUA BOIPOCOB JIEKTOPY, TAKUM 00pazoM, JEKLHs MPOXOJUT MO TUITY BOMPOCHI-OTBETHI-
JTIUCKYCCHS.

JIeKIIMOHHBIN MaTepuan 3aKperisIeTcss B X0JIe MPAKTUUYECKUX 3aHIATUN U T1ab0paTOPHBIX
pa60T, Ha KOTOpI)IX BBITTOJITHAKOTCSI prnHOBBIC nJIn I/IHI[I/IBI/II[yaJ'II)HBIG 3aaHUs 110 HpOI\/'I)IeHHOI\/'I
TemMe. Ha mpakTudyecknx © Ja0OpAaTOPHBIX 3aHATHSAX CTYACHTHI MTPHUOOPETAIOT HAaBBIKU
WCCJIEIOBATENIbCKOM  NIEATENTbHOCTH W yMEHHUS OOBACHITH Pe3yJbTaThbl JKCIEPUMEHTA,
OCHOBBIBASICh Ha 3HAHMAX TeOpeTHdeckod yacTu Kypca. [Ipum mpoBeneHUM 1a00paTOPHBIX
3aHATHH UCTIONB3YETCS METOJ KOHTEKCTHOTO 00y4YeHUs, KOTOPBIN MO3BOJISIET YCBOUTH MaTepual
MyTEM BBISBICHUS CBSI3€M MEXIYy KOHKPETHbIM 3HAHHUEM M €ro INPUMEHEHHUEM, a TaKke
TEXHOJIOTHSI MOJIYJIBHOTO OOy4YeHHUs M KOJUICKTUBHOTO B3auMOOOydeHMs (mapHas pabora Tpex
BUJIOB: cTaTWYeckas mapa, IMHaMudeckas mapa, BapuallmoHHas 1apa).

I/IHI[I/IBI/II[yaJIBHaH CaMOCTOATECIbHAA IIO3HaBaTCJIIbHAA NCATCIIBHOCTD CTYIIGHTOB
3aKJII0YaeTCs B MOAOOpe IUTEpaTypbl MO paslenaMm Kypca U ee uszydeHud. [lpum sTom
HpEeNyCMOTPEHBl HHIWBHUAYAJIBHBEIE U TPYIIIOBBIE KOHCYJIBTAlMM II0 HM3y4YaeMBIM pasfeiaMm
Kypca. B pesynpTaTe u3ydeHHs] NaHHOW TUCIUIUIMHBI CTYIEHTHI JOJDKHBI MPUOPECTH 3HAHUSA,
YMEHMSI U OIpEAeTCHHBIH OMNBIT, HEOOXOAUMBIE ISl Oyaylied MpaKTHYeCKON NesTeIbHOCTH.
CamocTtosTenbpHas paboTa CTyJ€HTOB CTUMYJIHPYET CTYJEHTOB K CAMOCTOSITENILHON TTPOpaboTKe
TCM B npouecce BBIITOJTHCHU ST I/IHJII/IBI/I)IyaIII)HBIX SaJIaHI/II\/'I, B Hpouecce IIOATOTOBKU K
KOHTPOJIBHBIM paboTaM u HTOroBod arrectanmuu. CaMocTosiTenbHass padoTa CTYACHTOB
HarpaBjieHa Ha 3aKPETUICHHE TEOPETHYECKOTOo MaTepHalia, W3JIOKEHHOTO MperojaBareieM, Ha
popaboTKy TeM, OTBEJIEHHBIX HA CAMOCTOSTEIbHOE U3YYeHHE, HA TTOJITOTOBKY K BHITIOJTHEHHUIO U
3amuTe Jab0paTOPHBIX padoT, MOATOTOBKY K KOHTPOJIbHON paboTe M UTOTOBOM aTTECTAIINH.

B xoxe 3ansTuil npeanonaraercs UCIoIb30BAHME KOMILIEKCA HMHHOBAIMOHHBIX METOJIOB



MHTEPAKTHUBHOTO O0YUEHUS CTYIEHTOB, BKIIOYAIOIIETO B ceOsl:

- co3jaHue TMpOOJEMHBIX CHUTyallMid C TI0Ka3aTeJbHbIM pPEIIEHUEM IpOoOJIeMbl
IIpernoaaBareseM;

- CaMOCTOSITEJIbHYIO IIOMCKOBYIO JI€ATEIBHOCTh B PELICHUHM Y4EeOHBIX NpoOIIeM,
HaIpPaBJIIEMYIO PENI0IaBaATEIEM;

- CaMOCTOATEJIBHOE pelIeHHe IPoOIeM CTYASHTaMU 1101 KOHTPOJIEM IIPeroiaBaTels.

- mpoOsieMHOe 00yueHHE — CTUMYJIMPOBAHUE CTYIEHTOB K CAMOCTOSITEIBHON «I00BIYe»
3HaHUM, HEOOXOAUMBIX JUI PELICHUs KOHKPETHON IPOOIEeMBbI.

- KOHTEKCTHOE O0y4YeHHWE — MOTHBAIUS CTYJCHTOB K YCBOCHHMIO 3HAaHHH IyTeM
BBISIBIICHHS CBA3€H MEKy KOHKPETHBIM 3HAHUEM U €T0 IPUMEHEHUEM.

- o0y4eHHe Ha OCHOBE ONbITa — aKTUBU3AIMS [TO3HABATEILHOW EATEIIEHOCTH CTYACHTOB
3a CUeT acCOLMAIMK UX COOCTBEHHOT'O OIBITA C IPEAMETOM U3YyUEHHUS.

- UHIUMBUAyalbHO€ OO0y4YeHHWE — BBICTpaMBAaHUE CTYIACHTAaMH  COOCTBEHHBIX
00pa30BaTeNbHBIX TPACKTOPHI Ha OCHOBE (DOPMUPOBAHUS MHIUBHUYAJIbHBIX YUEOHBIX IJIAHOB U
IIPOrpaMM C Y4ETOM UHTEPECOB U MIPEANIOUYTEHUN CTYAECHTOB.

- MEXJIUCLUIUIMHAPHOE O0y4YeHHEe — HCIOJIb30BaHUE 3HAHMM M3 pa3HbIX oOiacrtell, ux
IPYNIUPOBKA U KOHLIEHTPAUsl B KOHTEKCTE KOHKPETHOM pelaeMoil 3a1auu.

- OIepeXarolas caMOCTOsATeNIbHAs paboTa — U3yuyeHHe CTyAEHTaMH HOBOI'O Marepuaia
JI0 €r0 U3JI0KEHUS IIPEToaBaTeeM Ha JEKIUU U IPYTUX ayIUTOPHBIX 3aHATUSAX.

6 YueOHO-MeTOoANYeCcKOe 00ecTieYeHrne CAMOCTOATEIbLHOH padoThl 00y4arouXcst

JlabopaTopHbie padoThl

JlaboparopHuas pabota Nel UccnenoBanue Quotanuu yrieiu

JlaGopaTtophnast pabora No2 OnpeneneHnue coepxanus JErKuX YriieBoJ0POI0B
XpomarorpaguyecKiumM METOIOM.

Tect
1.Kakoe BbIpaxkeHUE ompenesseT cpeaneapupmMeTnieckoe 3HauyeHUe C1y4ailHoW BeTHUUHbI?

- 4 xn - & XN
1.x=>—"+ 2. X=) —-;
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2. Kakue BBIPpAXKCHUS ONPCACTIAOT MATEMATUYICCKOC OKUAAHUC CHy‘IaﬁHOrO CO6BITI/I$I?
n n
ILmx)=2mxP;  2.m(X)=20,R;
1 1
n +0o0
3.m(x)=>xP;  4.m(x)= [P(x)dx
1 —0
3. KaKOMy 3aKOHY paclpCACIICHUA COOTBETCTBYCT JAHHOC BBIpa)KeHI/Ie?
[x-m()
R 20‘2

1
=2 ¢

4, KaKOMy 3aKOHY pacupCACIICHHUA COOTBECTCTBYIOT NAHHBIC 3aBUCHMOCTHU?



-

1‘(* f(x

0 t X

5. Kakomy 3akoHy pacrpeziesieHusi COOTBETCTBYIOT JJAHHBIE 3aBUCUMOCTU?

p(x) \m-!
03
G
62 :
W =3 m= Iﬂ!
PR
|
a 5 7 X
6. KakoMy 3aKoHYy pacrpeeneHusi COOTBETCTBYIOT JAaHHOE BhIpaKCHHE?

m (A0 a
x! x!

7. VYKaxuTe NpaBWIbHYIO (GOpMYyNy anmpoOKCHUMALUUA MPEICTaBICHHON SKCIEPUMEHTAIBHOM
3aBUCUMOCTH

P(x) =

y = ax”
=lga+bxlge; 2.Y =Iga+bX; 3.Y =lg X +bxlge;
4.Y =ae™; 5.Y =lga+bxlgc; 6.Y =1/(a+bX);

8. Vkaxure NpaBWIbHYIO (QOpMYTy anmpoKCHUMallMd MPEICTaBICHHON H3KCHepUMEHTAIbHOMN
3aBUCUMOCTH

y =ae”™
=Ilg X +bxlge; 2.Y =lga+bX; 3.Y =lga+hxlge;
4.y=c+aX; 5Y =lga+bxlgc; 6.Y =1/(a+bX);

Bonpocel k 3auety no gucuuminne «Y UPC»
1. Pone YUPC B npoeccroHanbHON AEATENbHOCTH.

Hayka u ee poiap B coBpemeHHoM oOmiectBe. Hayka - kak cdepa wuccienoBaTeslbCKOn
JESATEIBHOCTH.

2. OpraHu3zanusi Hay9HO- UCCIIEIOBATEIhCKON paboThI B By3e.

3. Llenu u 3aaun Hay4HBIX MccaeI0BaHUNA. MeTo010rus HayYHOTO TIO3HAHMSL.

4. Knaccudukaius HAyIHBIX HCCIEJOBAaHUN 110 CTENEHW CJOKHOCTH, IO BHJIAaM CBSI3H C
0O0I11€CTBEHHBIM NTPOU3BOACTBOM, IO UCTOYHUKAM (PMHAHCUPOBAHMUSL.

5. DTamnbl HAy9HO-UCCIIEI0BATEIbCKON pabOTHI.

6. 6.Kakue BbIpa’keHUsI UCTIOIB3YIOTCS JIJISl ONIPEAETICHUS TPYOBIX OIMOOK U3MEPEHUI?

x|
><|

B = 0 n—l Br= n—l
n -
X —X X . —X
3 — max : 4 — min :
B, = B, —
| o)
n n

7. Yto onpenenser JaHHOE BbIpakKeHHe?



8. Kakue BBIPAXCHUS UCIIOJB3YETCA JIs1 OLCHKH BOCIIPOU3BOAUMOCTH PE3YIHTATOB I/ISMepeHI/II?'I?
L Kgp 2 Ky 2. Kyp <Ky
3.Kyp <0y 3. Kp 2 0¢r;

9. Kakoe BbIpakeHUE ONPEACIACT BEPOSATHOCTD CIYyYaiHOTO COOBITHS?

1P()_DIEIX), 2.p(x) = V).
N(x). N(x).
3.P(x) = ; 4.P(x) =
(x) = N (x) = )’
10. Kakoe BeIpa)keHUE ONMPEEIIET YacTOTy CIYIaliHOTO COOBITHS?
1y =" 2509 =",
(X). D(X)
3. -\
Y(x) ()’ 4.y(x) = )

11®dusnueckuii ¥ XUMUYECKUI SKCTIEPUMEHT, METOABI 00PaOOTKH, OIIEHKY MOTPEIIHOCTH.
12.Metosbl MaTEMaTHUECKOTO aHAIN3A U MOJICIIUPOBAHMS,

13.MeTozbl TEOPETUYECKOTO U SKCIIEPUMEHTAIBHOT'O UCCIIEIOBAHUS

14.CocraBnenue nporpamMmbl UCCIEA0BAHUS

15.MeTtposnoruyeckoe obecredyeHrue IKCIIePUMEHTA

16.06paboTKa pe3yabTaToB IKCIIEPUMEHTA

17.Ananu3s pe3ynapTaToB SKCIIEPUMEHTA

18.Coneprxanne HayqIHO-UCCIIEIOBATEIILCKOTO OTYETA

19. [ToaroToBka u MpoBeaeHUE TAOOPATOPHBIX UCCIIETIOBAHUM.

20.ITouck, HaKOIUICHHE U 00padOTKa HAYIHOH MH(POPMAITUH.

21. Ponb m3MepeHuil B TEXHOJIOTHYECKUX HcclieoBaHUAX. CTaTUCTHUECKUI aHAIN3 Pe3yIbTaToB
9KCIIEPUMEHTA.

22. IlpoBepka BOCHPOM3BOJUMOCTH OIIBITOB.

7 OneHo4YHbIe CPEACTBA IJIsl IPOBEACHHUSA IPOMEKYTOYHON aTTeCTALINH

a) Ilnannpyembie pe3y1bTaThl 00y4eHUs] H OLCHOYHBIE CPEACTBA [JIsl IPOBEACHHUSA
NPOMEKYTOYHOH ATTeCTALUM:

CTpyKTypHBI
TPYRIYP [Inanupyemslie
i DIIeMeHT
pe3ynbTaThl OrneHOYHBIE CPENCTBA
KOMITETCHITH
u o0y4eHus

ITK-16 cioco0HOCTHIO JIAHMPOBATH H NPOBOANTL (pr3nUecKne 1 XMMHYECKHe
IKCIEPUMEHTHI, IPOBOAUTHL 00pPadOTKY MX Pe3y/IbTATOB M OLICHMBATh NOIPEIIHOCTH,
BBIIBMIaTh IMNIOTE3bl H YCTAHABJIUBATH I'PAHMIBI MX IPUMEHEHHS], IPUMEHSTH METOAbI
MATeMaTHYeCKOI0 aHAJIM3a U MO/IeJINPOBAHUS, TEOPETHYECKOI0 U IKCIIePUMEHTAIBLHOI0
HCCJICJOBAHNS

3HaTh: dbuzndeckuit u Bonpocsl k 3auery no gucuuminne «Y UPC»
XMMUYECKHI 1.Pons YHPC B npoeccnoHanbHON A€ TEIbHOCTH.
OKCIIEPUMEHT, Hayka u ee pone B coBpemeHHOM oOmiectBe. Hayka - kak
METOJIbI 00pabOTKY, | chepa HCCITENO0BATENLCKOM IEATETLHOCTH.




CTpyKTypHBI

N [Inanupyemslie
i DIIeMeHT
pe3yIbTaThl OrneHOYHBIE CPENICTBA
KOMIIETEHIIH
o0ydeHus
u
OLICHKY 2. Opranuzanysi Hay4HO- HCCIICAOBATEIbCKOW pPabOTHl B
MOTPEIIHOCTH, Bysze.
METObI 3. Llenu u 3a7aun HAYYHBIX HCCIICTOBAaHHUA. METOMONIOTHS
MaTEMaTHYICCKOI' O HAy4YHOI'O IMO3HAHUA.
aHaJn3a |4, Knaccuduranusi HaydyHBIX HCCIICIOBAHWA IO CTENECHU
MOZEINPOBaHNA, CI0KHOCTH, II0 BHJAAM CBSI3M C  OOIIECTBEHHBIM
TCOPCTHHUCCKOTO 1| 11p013BOICTBOM, 110 HCTOYHUKAM (DUHAHCHPOBAHHSI.
OKCHCPUMCHTATBHOT | 5 Jrarpl HayyHO-HCCIIE0BATENBCKON PAOOTHI.
0 MCCIIeI0BAHUS
6.Kakue BbIpaeHHs HUCHONB3YIOTCS Ul OIpeAeTeHHs
rpyOBIX OIMOOK U3MEPEHUIA?
—X Xpin — X
1 ﬁ . 2 ﬂ — min .
1 ! ! !
n—l n-1
o,— M| —
n n
Xax — X, Xpin =X,
3. ﬂZ = y 4- ﬂz = ’
n-1 n-1
Mol = Oq
n n
7. Yto onpenensieT JaHHOE BhIpakeHue?
« _ maxD,
KP — " m
2D
1
8. Kakue BbIpakeHUS HUCIONB3YeTCS JUISl  OLIEHKH
BOCTIPOU3BOAMMOCTH PE3yJIbTATOB U3MEPCHHMIA?
1.Kep 2 Kers 2. Kp < Kprs
3. Kyp S0¢r; 3. Kyp 2 0y
9. Kakoe BbIpakeHHE onpeensieT BEPOATHOCTh CIy4aifHOTO
coOBITHS?
D(x N (x
1P(x):—(), 2.P(x)=—— ()
N (x N (x
3.P() =g P = E ;
10. Kakoe BbIpaskeHHE OMpENeNseT YacTOTy CIIy4ailHOTO
coOBITHS?
n(X) n(X)
Ly)=—=;  2.y(0)=
v n(><) : D(X)
3.y(x) = DAY=
m(x) n(x)
Ymern: TUTAHUPOBAThH U

MIPOBOIUTH
(dbuzndeckue u

XHUMHYCCKHUC

Tect

1.Kakoe BbIpakeHUE OIpenessieT cpelHeapruPpMeTHIecKoe

3HAYCHHE CITyYalHOW BETMYUHBI?




CTpyKTypHBI

N [Inanupyemslie
1 IeMeHT
pe3ynbTaThl OueHoYHbBIE CpEACTBA
KOMITCTCHITH
o0ydeHus
u

IKCHEPUMEHTBI, _ ~aoxn

=S4 2 x=S 2.
HPOBOIUTH . X Z . :
00paboTKy nX 1o T m(x)

€3yJIbTaTOB U - oo - 4 xn
pesy X = Z_ 4. X = z il :
OLICHUBATD = n. ~ n
I

IIOTPELIHOCTH,
BBLIBHTAT 2. Kakuwe BbIpaXeHHUS OIPEACIAIOT MaTEeMaTHYECKOe
MIOOTE3EI H OXXKUJaHUE CITy4aitHOTO COOBITHS?
yCTaHaBJINBATh n n ]
IPAHULBI UX 1.m(x) = Zl:/li R 2.m(x) = zl‘lai P
MPUMEHEHUS, . .
MPUMEHSTh METObI 3. m(x)=>xP; 4. m(x) = fP(X)dX
MaTeMaTHYECKOTO 1 —0
aHajIn3a " 3. Kakomy 3akoHy pacnpeneneHusi COOTBETCTBYET JaHHOE
MOZICITHPOBAHUS BbIpaKeHHe?

. {[Xm(ﬁﬂ
f(x)=———geb 2
) o217

4. KakoMy 3aKOHY pacmipe/ieJICHUs COOTBETCTBYIOT JaHHBIC
3aBUCUMOCTH?

1’(" f(x
/P(W 2

0 tx

5. Kakomy 3akoHy pacnpeziesieHusi COOTBETCTBYIOT JJAHHbIE
3aBUCUMOCTH?

P(X) an-f
03
m,m=f
42 :
SRR
g1 / &’“ <
_
[ M i 15 X
6. Kakomy 3akoHy pacrpeneneHusi COOTBETCTBYIOT JTaHHOE
BBIpaXEHHE?

7. VYkaxuTe TMpaBWIbHYIO (QOpMYyTy amnmpoKCUMAIuu
MPEJCTABICHHON YKCIEPUMEHTAIBHON 3aBUCUMOCTH

e -t




CTpyKTypHBI

4 SIEMEHT [Inanupyembie
pe3yIbTaThI OueHoYHbBIE CpEACTBA
KOMIICTEHIIH
o0ydeHus
n
y =ax’
1.Y =lga+bxlge; 2.Y =lga+bX; 3.Y =lg X |
4.Y =ae™; 5.Y =lga+bxlgc; 6.Y =1/(a+
8. VYKaxuTe MNpaBWIBbHYIO (GOPMYITY aNNpPOKCHMALUU
NPE/ICTaBICHHON IKCIIEPUMEHTATIHHON 3aBUCHMOCTH
y — aebx
1.Y =lgX +bxlge; 2.Y =lga+bX; 3.Y=lga+
4.y=c+aX; 5Y =Ilga+bxlgc; 6.Y =1/(a
Baaners: METOJIaMHU
IJIAaHUPOBAaHHUA U
MMpOBCACHUA
(bU3HYECKUX U
XUMHUYCCKHUX
BIéCH%pHMeHTOB’ HpOBeCTI/I SKCHICPUMCHTBI U ITPOAHAIIU3UPOBATD PE3YJILTAThI
00paboOTKU UX . .
eg ETATOR 10 UCCIICIOBAaHUIO (PIIOTAIMOHHONW 000TaTUMOCTH YTJICH
pesy ’ (;maboparopnast padota Nel)
METOJaMH
MaTeMaTHu4YCeCKOIro
aHaJIn3a u
MOJCIUPOBAHUA,
TCOPETUICCKOTO U
OKCIICPUMCHTAJIbHOT

O UCCJICAOBAHUA

IIK -18 roToBHOCTBIO HCIIOJIL30BATH 3HAHHE CBOMCTB XUMHYECKHX 3JIEMEHTOB, COeINHEHMUI
U MaTepHajioB HA UX OCHOBE /IJIsl pelleHusi 3a1a4 NPo¢ecCHOHATbHOM 1eITeJIbHOCTH

3HaTh

CBOMCTBA
XUMHUYCCKUX
DJIEMEHTOB,
COEIMHEHUHN U
MaTepuasoB Ha UX
OCHOBE 1A
pereHus 3anaqy
npoheccuoHaIbHON
NEeSITEILHOCTH

Bonpocs! k 3a4ery no qucuumianne «Y UPC»
6.OM3MYEeCKUd W XUMHYECKHH  OKCIEPUMEHT,
00paboTKH, OLIEHKY MOTPEITHOCTH.
7.MeToabl MaTEMaTUYECKOT0 aHAIN3a U MOJEJINPOBAHHUS,
8.MeTompl  TEOPETUYECKOTO U IKCIEPUMEHTAIBHOTO
UCCIIEIOBaHHUS
9.CocraBieHue NporpaMMsbl UCCIIETOBAHMS
10.MeTtponorudeckoe o0ecrieyeHre IKCIIEPUMEHTA
11.06paboTKa pe3yabTaToB SKCIIEPUMEHTA
12.Ananu3 pe3ynbTaToOB SKCIIEPUMEHTA
13.Coneprxkanue HayyHO-UCCIEI0BATEIbCKOIO OTYETa
14. [loarotoBka U MpoBeIeHUE J1aOOPATOPHBIX
UCCIIE0BAHUMN.
15.TTouck, HakorIeHNE U 00paboTKa HAYIHOU
uHpOpMaLUu.

16. Pons m3MepeHwid B TEXHOJIOTHUECKUX UCCIIETOBAHHSIX.
CTaTuCTUYECKUI aHaIN3 Pe3yIbTaTOB AKCIIEPUMEHTA.

MCTOABI




CTpyKTypHBI

N [Inanupyemslie
1 DJIEMEHT
pe3yIbTaThl OneHouHble CpeacTBa
KOMIIETEHI!
" o0ydeHus
17. TlpoBepka BOCIHPOM3BOJUMOCTH OIIBITOB.
YMeTs: HCIOJIb30BaTh TecT HA 3HAHWE METO/I0B ONpe/IeJieHUsI CBOWCTB
3HAHUE CBOMCTB MAaTepHAJIOB JJIsl pelIeHHs 3a1a4 NPO(PeCcCHOHATbHOH
XUMUYECKUX AesATeIbHOCTH:
3JIEMEHTOB, 1. ITo npuHIIMITY B3aUMOAEHCTBUSA pa3IesieMbIX
COCAMHCHHH U KOMIIOHCHTOB CMECH CO CTPYKTYPHBIMHA KOMIIOHCHTAMM
MaTepHaJioB Ha UX | HemOABUXKHOM (Da3bl BBIAEISAIOT XpoMaTorpaguio:
OCHOBE JULA a. PactipeenurensHyto
PCIICHUA 3a1a9 0. TOHKOCTIOMHYIO
po(heCCHOHANBHON | - AZCOPOLMOHHYIO
JEATeIbHOCTH r. KonoHoumyto
1. IIpenaparuBHyto
e. OcangouHyo
3. ITo chepe npumeHeHNS BBIAENAIOT XpoMaTorpaduro:
a. Ocagounyto
6. [IpemapaTuBHyIO
B. TOHKOCIIOWHYIO
r. PacnpenenurenbHyro
II. AHAUTUTUYECKYIO
e. Paznenurensuyro
4. ConoctaBbTe BUJ XpoMaTorpaduu 1 MPHHLINAT
B3aUMOJICHCTBUS pa3eIsieMbIX KOMIIOHEHTOB U
HETIOABIKHOMN (ha3bl, HA KOTOPOM OH OCHOBAH:
1. AncopOunoHHas
2. OcagouHas
Bnaners: METOJaMH
OIpeaeIeHUs
CBOHCTE 3agaHue Ha pelieHMe 32124 U3 NpodeccuoHaTbHOM
XUMUYECKUX oGaacTI:
JJIEMEHTOB,

COCIMHEHUH U
MaTepuasoB Ha UX
OCHOBE 1A
pelIeHus 3aaaq
npodeccnoHaIbHON
EATETBHOCTH

OmnpenenuTh CoJepIKaHKe JISTKUX YIIIEBOJJOPOJIOB B
HEPTENPOIyKTaX XpOMaTOrpahuIecKuM METOIOM
(;mabopaTopnas pabora Ne2)

ITK-20: cnoco0HOCTH NPOBOAMTH IKCNEPHUMEHTHI M0 33JJaHHBIM MeTOANKAM ¢ 00padoTKoil

H AaHAJIU30M PpPeE3YyJbTAaTOB, COCTABJATH ONMCaAHUSA MNMPOBOAMMBIX HCCIEeT0BAHMHM M

NOJAroTaBJIuBATH JAHHLIC JISI COCTABJICHUA HAYIHbLIX 0630p0B 4 nyﬁnnxaunifl

3HATh:

HAy4YHO-
TEXHUYIECKYIO
nH(pOpMaLHIO,
OTEYECTBCHHBIM U
3apyOCKHBIH  OIBIT
o TeMaTHKe

N3yunth Hay4YHO-TEXHUYECKYI0 HH(OPMAIIHIO,
OTEYECTBEHHBIN 1 3apyO0e)KHBIH OIBIT IO TEMAaTHKE
UCCJICJOBAHHUS

NuauBupyansHoe 3axanue YUPC




CUT PYKTYDHbI [Inanupyemslie
W DJIEMEHT
pe3ynbTaThl OueHoYHbBIE CpEACTBA
KOMIIETEHI!
" o0ydeHus

WCCIIeIOBAHUS

YmMmern: n3y4yaTb  Hay4yHO-
TEXHUYECKYIO [IpoBecTu ucciaeq0BaHUS C YIETOM HAYyUYHO-TEXHUYECKOU
nH(POPMAITHIO, UH(OPMAIIUH, 0TEYECTBEHHOTO U 3apyOEKHOTO ONBITA I10
OTEYECTBEHHELI M | TEMAaTUKE UCCIIEIOBAHUS
3apyoexHbiii  onbiT | UnauBuayaabHoe 3ananue YUPC
1o TeMaTuKe
HCCIICIOBaHUs

Baaners: METOJaMU aHaju3a,
[IOKCKa, 0000IIEeHNs
HAy4YHO- [Ipoananu3upoBaTh pe3yabTaThl MOUCKA, 0000IIeHUs
TEXHUYECKON HAYYHO-TEXHUYECKOH HH(pOpMAaLNH, OTeYeCTBEHHBIN U
uHpOpMALINH, 3apyOeKHBII OMBIT 110 TEMATUKE UCCIICIOBAHUS
oredyecTBeHHbIM U | UnauBuayaabHoe 3aganne YUPC
3apyOeKHBIH  OIBIT
o TeMaTUKe
WCCIICIOBAHHUS

6) HOpﬂ)IOK MpoOBECACHUA l'lpOMe)KyTO‘-IHOﬁ aTTeCTalluM, IOKa3aTe¢/JIn U KPUTECPUH
OLlCHUBaAHUA:

[Tpomexyrounas arrecrauus no aucuuiuinHe «YNUPCy» BkiltoyaeT TeOpeTHdeckue BONpPOCHI,
MO3BOJIAIOIINE OLIEHUTh YPOBEHb YCBOEHHUS OOY4YalOIMMUCS 3HAHUM, U MPAKTUUECKUE 3aJaHus,
BBISBIIIOLINE CTENEHb C(OOPMUPOBAHHOCTH YMEHUHN U BIaJICHUNA, IPOBOIUTCA B (popMe 3auera u
3alUThl Ja00PaTOPHBIX PadOT U OTYETA MO TUIAHUPOBAHUIO U OpPraHU3alMU SKCIEPUMEHTA.

ITpoMexyTouHas aTTecTalys M0 JUCLHUIUIMHE BKIIIOUAET TEOPETUYECKUE BOIIPOCHI,
MO3BOJIAIOIINE OLIEHUTh YPOBEHb YCBOCHMS 00YJarOIMMHKCS 3HAaHUM, U IPaKTUUYECKUE 3aJaHMs,
BBISIBIIAIOLINE CTETIEHb CPOPMHUPOBAHHOCTH YMEHMI U BIIaJICHUH, TPOBOAUTCS B (popme:

- BBIIIOJIHEHUS U 3aIUThI Ja0OPAaTOPHBIX padoT;

-BBITIOJTHEHUS U 3alUTHI IOMAITHEH pacyeTHON paboThI;

-3a4erTa;

Beinonnenune nabopaTopHbIX pabOT MPOBOAUTCS B YUEOHBIX ayAUTOPHSIX AJIs IPOBEICHUS
71a00paTOpHBIX paboT MO AUCLUHUIUIMHE MO/ PYKOBOACTBOM IIPENOAaBaTess, pacyeT U MOAroTOBKa
K c1a4e JabopaTopHOil pabOThI OCYIIECTBISETCS 00yYarOIUMCS CaMOCTOSITEIBHO.

Kputepun oneHrnBanus 1a00paTOpHBIX padoT: «3aUYTEHO», «He 32a4TEHO».
3auer 1o JaHHOM TUCHMILIMHE IPOBOJUTCS B YCTHOM (pOpME MO BOIPOCAM U3 CIIHCKA,
JTIOBEJIEHHOTO JI0 CBEJICHUS CTYJIEHTOB (BOIPOC MOXKET CO/AEPKATh HEOOJbIIOE MPAKTUYECKOE
3aJjaHKe), a TaKKe BOIPOCaM 110 JJabopaTOpHBIM paboTaM U J0MallIHe KOHTPOJIbHOMI padoTe.

IToka3zarenu u KPpUTEPpHUHU OLlCHUBAHMS 3a4YeTa:

— OLCHKY «3a4YTEHO» CTYJACHT ITOJIYy4acT, €CJIM MOXKET IIOKa3aThb 3HaAHWA Ha YPOBHE
BOCITPOU3BCACHUA U 00BACHEHHUS I/IH(bepMaI_[I/II/I, HWHTCIUICKTYAJIbHBIC HABBIKH PCHICHUSA ITPOCTBIX
3ala4v, MOKCT OaTb OLICHKY HpCHHO)KCHHOfI CUTyalllu.

— OLCHKY «HE3AYTECHO0» CTYACHT I10JIYy4JacT, €CJIM HC MOXKECT IMOKa3aTh 3HAHUS HAa YPOBHC
BOCIIPOU3BCACHUA U 00BSICHEHHS I/IH(I)OpMaI_[I/II/I, HC MOXKCT ITOKAa3aTb HHTCIIJICKTYAJIbHBIC HABBIKU




pelmiCHus NPOCTHIX 3a/ia4, AaTh OLICHKY HpGI[JIO)KGHHOﬁ CUTYyalluH.

8 YueoHo-MeTOqMYeCcKOe U HHPOPMALHOHHOE o0ecTieYyeHHe TUCHUILTHHBI

a) OcHoBHAas JUTEpaTypa
1. PepkkoB, MI.b. OcHOBBI HayYHBIX HCCIEAOBAaHUN U M300peTaTENbCTBA [ DNEKTPOHHBIN pecypc]:
Yyebnoe nmocodue st By3zos / N.b. PeikkoB. 1-e u3a. — Cn6.: Jlans, 2012, — 224 — Pexum
nocryma: http://e.lanbook.com/books/element.php?pll id=2775. — 3arx. ¢ sxpana. — ISBN 978-
5-8114-1264-8.

2. Xpomarorpadpudeckuii ananus : yaeonoe nmocobue / E. C. Maxorkuna, H. FO. CBeunukosa,
M. B. lllyouna, B. 1. CeicoeB ; MI'TY. - Marautoropck : MI'TVY, 2017. - 1 a51eKTpoH. omT.
auck (CD-ROM). - 3aru. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3307.pdf&show=dcatalogues/1/1137
744/3307.pdf&view=true (mara obparmienus: 04.10.2019). - MakpooObekT. - Tekcr :
anexkTpoHHBIN. - ISBN 978-5-9967-0967-0. - Ceeaenus nqoctynusl Takxke Ha CD-ROM.

0) lonoJiHUTeILHAS JIUTEpPaTypa:

1. PyOwun, I'. ILI. IInanupoBanue sxkcriepuMenTa : yaeonoe nocodue / I'. L. Pyoun, E. T
Kacatkuna, . A. Muxaitnosckuii ; MI'TY. - Marautoropck : MI'TVY, 2017. - 1 251eKTpOH. OMNT.
auck (CD-ROM). - 3aru. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3040.pdf&show=dcatalogues/1/1135
025/3040.pdf&view=true (mara oopamenus: 04.10.2019). - MakpooObeKT. - TekcT :
AIEKTPOHHBIN. - CBeieHus qocTymnHbl Takke Ha CD-ROM.

3. CBeunukoBa, H. 0. Xumuueckas TeXHOIOTHs TOIUIMBA [ DNEKTPOHHBIN pecypce] : yueOHo-
meroanudeckoe mocoodue / H. 0. CBeunukosa, C. B. FOauna, T. I'. Bonomyk ; MI'TVY. -
Maruutoropek : MI'TVY, 2018. - 1 anektpon. ont. guck (CD-ROM). - Pexxum

noctyna: https://magtu.informsystema.ru/uploader/fileUpload?name=3597.pdf&show=dcatalogu
es/1/1524387/3597.pdf&view=true - MakpooObeKT. - TeKCT : 3neKTpOHHSIA. - CBeICHUs
noctymHbl Takke Ha CD-ROM.

B) MeroauyecKkue yKa3aHus:

1. Xpomarorpaduueckuit ananus : yuedHoe nocodue / E. C. Maxotkuna, H. 0. CBeunnkoBa,
M. B. llly6una, B. U. CricoeB ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 371€KTpOH. ONT.
auck (CD-ROM). - 3ari. ¢ turysn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3307.pdf&show=dcatalogues/1/1137
744/3307.pdf&view=true (mara obparenus: 04.10.2019). - MakpooObekT. - TekcT :
anekTpoHHBIH. - ISBN 978-5-9967-0967-0. - CBenenus nocrynusl Takxke Ha CD-ROM.

2. IleryxoB, B. H. Omenka »KCIUTyaTallMOHHBIX CBONCTB TOBapHBIX JW3EIBHBIX TOIUIUB :
yuebnoe nocobue / B. H. Ileryxos, H. }0. CeeunukoBa ; MI'TY. - Marautoropck : MI'TY,
2015. - 50 c. : HIL., TalII., CXEMBI. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1142.pdf&show=dcatalogues/1/1120
729/1142.pdf&view=true  (mara oGpamenus: 04.10.2019). - Makpooosekt. - Tekcr
3JIEKTPOHHBIN. - IMeeTcs nevaTHsblii aHajlor.

3. CeeunnkoBa, H. 0. Xumudeckas TeXHOIOTHS TOTUIMBA [ DIEKTPOHHBIN pecypc] : yaeOHo-
meroandeckoe rmocodue / H. 0. CBeunukona, C. B. FOnuna, T. I'. Bonomyk ; MI'TY. -
Maruutoropek : MI'TVY, 2018. - 1 anektpoHn. ont. auck (CD-ROM). - Pexxum


http://e.lanbook.com/books/element.php?pl1_id=2775
https://magtu.informsystema.ru/uploader/fileUpload?name=3307.pdf&show=dcatalogues/1/1137744/3307.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3307.pdf&show=dcatalogues/1/1137744/3307.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3040.pdf&show=dcatalogues/1/1135025/3040.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3040.pdf&show=dcatalogues/1/1135025/3040.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3597.pdf&show=dcatalogues/1/1524387/3597.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3597.pdf&show=dcatalogues/1/1524387/3597.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3307.pdf&show=dcatalogues/1/1137744/3307.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3307.pdf&show=dcatalogues/1/1137744/3307.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1142.pdf&show=dcatalogues/1/1120729/1142.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1142.pdf&show=dcatalogues/1/1120729/1142.pdf&view=true

nocryma: https://magtu.informsystema.ru/uploader/fileUpload?name=3597.pdf&show=dcatalogu

es/1/1524387/3597.pdf&view=true - MakpooObeKT. - TeKCT : 3J1eKTpOHHBIH. - CBeIeHUsS
noctymHbl Takke Ha CD-ROM.

r) IlporpammHuoe o0ecnevenne:

IIporpammHoe o0ecnieueHue

HaumenoBanue N
0o Ne noroBopa CpoK JIeHCTBUS JTUIICH3UN

MS Windows 7
Professional(ust  |[1-1227-18 ot 08.10.2018 11.10.2021
KJ1aCCOB)
MS Office 2007 |y 135 1 17.09.2007 GeccpoHo
Professional
7Zip CBOOOJIHO pacpoOCTpaHsIeMOe 0ECCPOUHO
FAR Manager CBOOOHO PACIPOCTPaAHIEMOC OECCPOUHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHGOPMAIMOHHbIE CIIPABOYHbIE CUCTEMbI

HasBanue xypca CchuIKa

DneKkTpoHHas 6a3a nepuoandecKux unanui East

View Information Services, OO0 «MBUC» hitps://dlib.eastview.com/

HaLII/IOHaJ'IBHaH HH(i)OpMaI_II/IOHHO-aHaJ'II/ITI/I‘leCKaH
cucrema — Poccuiickuii MHIIEKC HAYyYHOTO URL: https://elibrary.ru/project_risc.asp
uutuposanus (PMHII)

[Touckosas cucrema Axagemus Google (Google

Scholar) URL: https://scholar.google.ru/

HNnpopmannonnas cucrema - Ennnoe okHO

URL: http://window.edu.ru/
JIoCTyna K HHPOPMAIMOHHBIM pecypcam

DnekTpoHHbIe pecypchl oubimorekun MI'TY um.
I'.1. HocoBa

YHuBepcuterckas nHGOpMaIMOHHASI CUCTEMA
POCCUA

http://magtu.ru:8085/marcweb2/Default.asp

https://uisrussia.msu.ru

9 MaTepI/IaJ'IBHO'TeXHI/I‘{eCKOG obecrnieucHue JAUCIHUITIINHBI

MaTepI/IaJILHO'TeXHI/I‘leCKOC obecreueHue JUCHUIIIIMHBI BKIIIOYACT:

Tun v Ha3BaHME ayIUTOPUU OcHalueHue ayiuTopun

VYuebHast ayuTOpus 1is Jlocka, MyJIbTUMEIUIHBIN ITPOEKTOP, IKPaH
IIPOBEICHUS 3aHATUN JIEKLIMOHHOTO
THIA



https://magtu.informsystema.ru/uploader/fileUpload?name=3597.pdf&show=dcatalogues/1/1524387/3597.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3597.pdf&show=dcatalogues/1/1524387/3597.pdf&view=true
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/

JlaGopaTopust XUMHYECKOH
TEXHOJIOTUH TOTLJINBA

O6opynoBaHHe U PEaKTUBHI IS BHIIOJTHEHUS
71a00paTOPHBIX PabOT: KOJIOOHArPEBATENN HIIEKTPUUECKHE,
XOJIOAUIBHUKH, TEPMOMETPHI, TNTUTKH JIEKTPUIECKUE,
CYHIHMIIBHBIN 1IKad, HaOOp apeoMeTPOB, YCTAaHOBKH IS
oIpeieNIeHus BA3KOCTH HEPTENPOIYyKTOB, TEMIIEPATypPbl
BCHBILIKY HEYTENPOAYKTOB, (PPaKLIMOHUPOBAHUS
HedrenpoaykToB, nmonykokcoBanus TI'U, razoBoro
aHaJIn3a.; AaHAJIUTUYECKUE 3JICKTPOHHbIE BECHI,
TUTPUMETPUUECKUE YCTAHOBKU

JlaGopatopus HEPTEIPOIYKTOB

CeprudunmpoBaHHble YCTAHOBKH IS OTIPEICIICHUS,
ko3P dunreHTa GUIbTPYEMOCTH, UCTIBITAHUS TOBAPHON
IIPOAYKLIMM Ha METHOM IUIACTUHKE, ONPEAEICHUS
(bpaKIMOHHOTO COCTaBa, XpOMaTOrpapuueckoro
omnpezeneHus: 6eH3051a, ONpeeIeHus OKTAaHOBOIO YHCIIa,
ONpeIeTICHUs] IETAaHOBOI'O YMCJIA, ONPEEICHUS [IBETa Ha
konopumerpe LIHT B naboparopun HedhTenpoayKkToB.

JlaGopaTopust aHATUTUYECKON

XHUMHHU.

Xpomarorpapuueckuii komrmieke XpomaTik «Kpucramn
5000». Monomep ynus. OB-74, pH-metp pH-150M pH-
metp Dxcnept-pH, Konopumerp ¢d/am1. onnon. KOO-YXJI
4.2, Konnykrometp K-1-4, Memanka marautnas [19-
6110 c mogorpesom, Cnexkrpodoromerp [13-5300 BU,
Tepmoctata/Tepm.Bucko3um. Hedpt. mo 'OCT 33-2000,
Tutparop ATII-02 aBroMmatuueckuii, Tutparop
nabopaTopHbIi BeiIcOKOYacTOTHRIN TB-6J11, Annapar
APHII-TIXIT , Hentpudyra nadopatopuas OlIlu-8, Beckr
BJIP-200(n1abopaTtopHbie) paBHOILI., Bechl a7eKTpOHHBIE
BK-300, AxBanuctumnstop J13-4.

Y4eOHble ayAUTOpHUH IS
CaMOCTOSITENIbHOM pabOTHI:
KOMITHIOTEPHBIE KJIACCHI;
YUTAJILHBIE 3aJIbI OMOIMOTEKH
OI'BOY MI'TY

[TepconanbHbie KOMIbIOTEPHI ¢ makeTtom MS Office,
BBIX0ZIOM B IHTEpHET U ¢ JOCTYIOM B DJIEKTPOHHYIO
nH(pOpPMaAIIMOHHO-00Pa30BATENBHYIO CPEly YHUBEPCUTETA

VYyeOHast ayquTopus ais
IPYIIOBBIX U UHIUBUAYAIBHBIX
KOHCYJIbTAIMH, TEKYIIEr0 KOHTPOJIS
U IPOMEXYTOYHOM aTTecTalluu

Kommrotepras Texuuka ¢ makerom MS Office, ¢
HOJKIIFOUCHUEM K ceTd «HTepHeT» U ¢ I0CTYIIOM B
SIIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO CPEay
YHUBEPCHUTETA.

Crnenuanu3upoBaHHas MeOeIb

[Tomemienue 11 XpaHeHUs 1
MPOPUIAKTHYECKOTO 00CITYKHBAHUS
y4eOHOT0 000pYyI0BaHUS

Cnernuanu3upoBaHHas MeOEIb.
NHcTpyMeHT niist mporIIakKTHKA Ta00PaTOPHBIX
YCTaHOBOK







