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1. HEJIU U 3AJIAYN JUCIHUTIJINHBI
Lean ocBOeHMSI AUCHUNIMHBI (MOAYJISA):

Lenb 0cBOCHMS AUCUUIUIMHEI - OBJIAJICHHE METOIaMU MaTeMaTU4ecKoi 00paboTKu
YHCIIOBBIX JTaHHBIX (PU3UKO-XUMUYECKUX U3MEPEHUH U yIITyOJIeHHOE U3y4eHNE OCHOBHBIX
NPUHIUIOB (PEHOMEHOJIOTUYECKON TEOPUH U e IPUMEHEHHE MTPH PEIICHUH 33134 pacueTa u
IPOTHO3UPOBAHUA (PU3NKO-XUMHUECKUX CBOMCTB BEIIECTB, HEOOXOAUMBIX JIIs IPAKTHKH U HE
U3Y4YEHHBIX 3KCIIEPUMEHTAIIBHO.

3agaun:

- OCBOUTbH OCHOBHBIC METO/IbI IEPBUYHON CTATUCTHYECKON 00OpaObOTKHM YUCIOBBIX JaHHBIX
(OUBUKO-XUMHUYECKUX H3MEPEHUM;

- YMETb CTPOHThH QIJIUTUBHBIC CXEMBI U IPUMEHSATh UX MPH pacueTax PU3NKO-XUMHUCCKUX
CBOMCTB BEIIIECTB;

- HCIIOJIB30BATh MTOCTPOCHHBIE AITUTUBHBIC CXEMBI JIJIsl IPOTHO3UPOBAHUS (DU3UKO-
XUMHYECKHX CBOMCTB BEIICCTB

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OOII
Hukn (pasznen) OIl: B1.B
TpeGoBanus K MpeABAPUTEIbHOI MOAT0OTOBKE 00y4aK0IIerocs:

Tpe6yeMHfI YPOBCHb INTOATOTOBKHU 06yqa}0mnxc;l AJI1 YCIICHIHOT'O OCBOCHUS AUCHUILIINHBI:
HUMCTb IPCACTABIICHUC 00 OCHOBHBIX 3aKOHAaX (bHBquCKOﬁ XUMHH, 3HATb MATCMAaTUKYy U (I)I/ISI/IKy (B
npeaciiax O6I_I_II/IX KYpCOB, N3y4aCMbIX XI/IMI/IKaMI/I).

®usuka

Marematuka

HoBsie nnhopManinoHHbIe TEXHOIOTUN
Crpoenue BeniecTBa

WNudopmaruka

Jucuuniannabl (MOAYJIM) U PAKTUKH, IJI51 KOTOPbIX OCBOCHUE TAHHOM IHCIUIINHbI
(MoayJis) He00X0AMMO KaK NMpealIecTBYIOIIee:

Metoauka HAaYy4YHOT'O UCCJICAOBAHUA
Hpe,[[,I[I/IHJ'IOMHaSI IMpaKTHUKa

dusnuecKrue METOIbI UCCIIEIOBAHUS
3. OFBEM JIUCHHUIIVINHBI

O01asi TPY10eMKOCTh S3ET
YacoB 110 yueOHOMY IIaHy 180
B TOM 4YHCJI€:

AyAUTOPHBIC 3aHATHUS 122
CaMOCTOsTENIbHas padoTa 31
4acoB Ha KOHTPOJIIb 27

4. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHMUSA 110 JUCHUIIJIMHE,
COOTHECEHHBIE C IINTAHUPYEMBIMHU PE3YJIBTATAMU OCBOEHUSA
OBPA3OBATEJIBHOM ITPOT'PAMMBI

[IK-1.1: [Tnanupyer oTaenbHbIE CTAUU UCCIEA0BAHUS TPH Haauuuu oduiero miuana HUP

[TK-1.2: Beibupaet TeXHUYECKHE CPEICTBA M METO/IbI HCTIBITAHUN (M3 HA00pa UMEFOTITHXCS)
JUISL pelieHus mocTaBiIeHHbIX 3a1ad HAP

TIK-1.3: 'oTOBUT OOBEKTHI UCCIIEIOBAHNS



[1K-2.1: [IpoBOANT MEpBUYHBINA MOUCK UHPOPMALIUH T10 3alaHHON TeMaTHKe (B T.4., C

HCIIOJIL30BAHUEM IIATEHTHEIX 0a3 I[aHHBIX)

[1K-2.2: Ananusupyet u 000011aeT pe3yabTaThl IATEHTHOTO MOKUCKA 0 TEMAaTHUKE MPOEKTa B

BBIOpPAHHOW 00JIaCTH XUMUH (XUMHYECKOW TEXHOJIOTHH )
5. BUbl KOHTPOJISI

Bunsl KOHTpOJIL B ceMecTpax:

3K3aMEHbI 6

3a4€ThI 5

6. A3BIK IIPEIIOJJABAHUSA

SI3BIK ITpenogaBaHus: pyCcCKUi.

7. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHBI (MOAYJIA)

Koxa HaumeHoBaHue pa3jie/ioB U Bun Cemectp | HacoB | UcTou-
3aHAT. TeM 3anaTust | / Kypc HUKHU

IIpumeyan-
ue

Paznen 1. 1. MaremaTuueckue
OCHOBEBI Pa0OTHI C YUCIIOBBIMU

JIaHHBEIMH
1.1 |®dusnyeckue BeINIHHEI. Jlex 5 2
Beraucnenus. Uucna.
1.2 [3nauamue uudpsr. OkpyrieHue. JIab 5 4
®dopma npeIcTaBICHHS

PE3YyJIbTATOB BBIUMCIICHU N

Paznen 2. 2. OcHOBBI
CTaTHUCTUYECKOI 00paboTKH
pe3yIbTATOB HKCIIEPUMEHTA

2.1 | MeToabl CTAaTUCTUKH. Jlex 5 14
3aauu ¥ criocoObl MEPBUYHON
00paboTKH pe3yabTaTOB
9KCIIEPUMEHTA.

Craructuyeckue pacrpeneacHus.
IIpumenenune B
(U3UKO-XIMHYECKHIX pacyeTax

2.2 | BeIOOpKH SKCIIEpUMEHTANIBHBIX JIab 5 14
JTAHHBIX

PanxupoBaHue BEIOOPKU JAHHBIX
['ncTorpammsl pacnipesieneHus
pe3yinbraroB .I'paduyeckue
CHOCOOBI MOCTPOEHUS
THCTOTPAMM.

Pabora ¢ mporpammoii Exel.
Pa6ora ¢ mporpammoit Opupkux

2.3 | KoHcnekTsl y4eOHOTO MaTepuaia Cp 5 2
10 TEME 3aHATUSA

Paznen 3. 3. [lorpemnoctu
V3MEPEHMI




3.1

[TprunHBI BOBHUKHOBEHUS
IJIOTPEIHOCTEN.
Knaccugukarus rmiorpemrHocreit
CrnyualiHble IOIPEUIHOCTH U
Croco0 UX ONPECIICHHUS.
CucremMaTu4eckue MmorpenHoCTH
¥ CIOCOOBI MX OIICHKH.

['pyObie morpenrHocTy (MPOMaxm)
U UX BBISBJIICHHUE.

Jlex

18

3.2

Pacuer npuGopHbIx
MOTPEIIHOCTEN B Pa3IMuHbIX
MeTOJax:

I'paBumenpus;
Tutpumerpus;
CrnekTpockonus ¥ Jp.

Payer cTan1apTHOTO OTKJIOHEHUS
pe3yIbTaTOB U3MEPEHHUIA.
Onenka rpyobIx OmHUO0K
n3MepeHus (4 MeToa).
Pacuer nmocrostHHOM
CUCTEeMAaTUYECKOU OIINOKHU.
Pacuer neemenHo
CUCTEeMAaTUYECKOU OIINOKHU. .

JIab

16

3.3

KoHcnekTsl yaeOHbIX
MaTEpHAJIOB 110 TEME 3aHATHSI

Paznen 4. 4. CxeMbl pacuera
CBOICTB B psily H30MEPOB
3aMelleHns 0a3uCHOIO
COEeTUHEHMUS

4.1

Jlex

4.2

JIab

16

43

10

Paznen 5. 5. Koppensuuun
«CTPYKTypa — CBOMCTBO aJIKaHa»
Ha OCHOBE TOIOJIOTHYECKUX
VHJIEKCOB MaTPHULIbI PACCTOSIHUMI

5.1

Jlex

52

JIab

12

53

10

Paznen 6. 6. Koppensiuuu
«CTPYKTYpa— CBOWCTBOY BEIIECTB
HA OCHOBE TOIOJIOTHYECKUX
WHJCKCOB MaTPHUIIBI CMEKHOCTH

6.1

JIex

6.2

JIab

6.3

Cp




Paznen 7. 7. KonTposib

7.1 DK3aMeH 6 27

Cnucoxk 00pa3oBaTe/IbHbIX TEXHOJIOTH A

1 |HWudopmannonnsie (IupoBHIE) TEXHOIOTHH

2 | AKTUBHOE CIIyIlIaHHE

3 | Tpenunr

8. OHEHOYHBIE MATEPHAJIbI JI51 IIPOBEJEHUA TEKYIIEA U
INPOMEXYTOYHOU ATTECTALIUU

8.1. OuenouHble MaTepHAaJIbI /151 IPOBeAeHHUS TEKYIel aTTecTaluu
[Tpunoxenue 1
8.2. OueHo4HbIe MaTepHAJIBI 1JIS1 IPOBEACHHUS MPOMEKYTOYHON aTTEeCTALMHU
[MPUJIOKEHUE 1
8.3. TpeGoBaHus K PEiTUHI-KOHTPOJIIO

Buapl peUTHHT-KOHTPOJIS

PelTHHr-KOHTPOJIb IO JAHHOW AMCLUIUIMHE IPOBOUTCS B TEUEHUE KaXKJOI0 CEMECTpa B
COOTBETCTBUM ¢ AeHcTBYOMUM [losiojkeHrneM 0 peMTHHIOBOM KOHTpoJIe. PEHTHHI-KOHTPOIIb
COCTOUT M3 JIBYX MOJYJIeH U UTOTOBOI'O KOHTPOJIS ( 5 ceMecTp — 3aueT; 6 ceMecTp — IK3aMeH).
Kaxip1if MOJTys b BKIIIOUAET B ce0sl pe3yiIbTaThl TEKYLIEH paboThl BO BpeMs ayAUTOPHBIX 3aHATUH U
KOHTPOJIbHYIO (MMHCBbMEHHYI0) paboTy. [IpakTukyroTcs Takke pedepaTsl W/WIN Npe3eHTalNH.
Y4uThIBaETCS MOCEIICHUE 3aHATHH.

Cemectp 5 (Bcero 100 6anmoB)

PelTHHT-KOHTPOJIb IPOBOJUTCSA MO pe3ybTaTaM TeKyIleil paboThl B TEUEHHUE CEMECTpa U
BKJIIOYAET OLIEHKY PE3Yy/IbTaTOB BHITOIHEHUS J1AOOPAaTOPHBIX paboT, KAUeCTBO YCBOCHHUS
JIEKIIMOHHOT'O MaTepHaa, HOCEIIEHUE ayIMTOPHBIX 3aHATHI.

Jlnist mosmydeHus 3auera HeoOXO0AMMO MPaBHIIBHO BHINOJHUTH HEe MeHee 50% mabopaTopHbIX
pador.

I monyne (Makcumym 40 6as1oB)

II moxynb (MakcumyM 40 GansioB)

3auet (MakcumyM 20 6aIoB)

HUroro (5 cemectp): 100 6amnos.

Cemectp 6 (Bcero 100 6amnoB)

I mogyns (MakcumymMm 30 6anioB)

Matemaruueckas MOJIeib, IOCTPOECHNE MAaTEMAaTHYECKONH MOJIEH, OCHOBHBIE 3TaIlbl
MaTeMaTUYECKOT0 MOJIEIUPOBaHUS. BeIUMCINTENBHBIN SKCIIEPUMEHT.

[TocranoBka MaTemaTHueckoi 3agaun. Pemenne matemaruueckoil 3agauu. OOmas
MOTPEIIHOCTh PEIICHUS 3a/Ia4H.

MeTo1pl YMCIIEHHOTO pelieHus 3a/1a4. BerarcnuTenbHble METOAbI B QU3UKE U XUMHUH.

BryTpuMonexyIsipHbIe B3aMMOIEUCTBUS. BaleHTHBIE U HEBAJICHTHBIE B3aUMOICUCTBUS
(ToICYeTHI YMCITa B3aUMOJICHCTBUN B Pa3HBIX MOJIEKYJIaX ). DKBUBAJICHTHOCTh B3aUMOCHCTBUM.




II moxyns (MakcumyM 30 GansioB)
denomenonornueckue Merobl. Mcxonuelie pusnueckre npeanocbuikn. OCHOBHOM

nocrynar. O0mas MaTeMaTuieckas MoJiesib. CBSI3b ¢ KBAHTOBOM MEXaHUKOW. MeXMONeKysipHas
COCTaBJIIAIOLIA.

[TocTpoeHue cxem pacuera ¥ IPOTHO3UPOBAHUS 111 OTAEIBHBIX KJIACCOB XUMHUYECKHX

COeIMHEHNH (3aMEIIEHHBIX METaHa U €r0 aHaJIo0r0B, ATaHa, IIPOIaHa, TUICHA, OEH301a,
UKJIONpOIana u ap.). BeiBog pabounx popmyn. YcTaHoBieHne B3aUMOCBSI3U MEXY PA3TUYHBIMU
cxemamu. [IpeackazaTenpHble BO3MOKHOCTH TEOPUU.

Omnpenenenre napaMeTpoB cxem pacuéra. Cucrema JIMHEHHBIX alreOpandecKux

ypaBHeHUN. MeToj] HauMeHbIINX KBaapaToB. Pe3ynbratsl pacuéra. [lorpemnoctu: cpennss
abcomoTHas omrbKa pacuera, MaKCUMallbHOE OTKJIOHeHHE. COnocTaBIeHHE ¢ HIKCIIEPUMEHTOM.

Ok3ameH (MakcumyM 40 6amioB)
Hroro (6 cemectp): 100 6amios.

9. VYYUEBHO-METOJNYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHHUE
JUCHUILIMHBI (MOLIYJIS)

9.1. PexoMeHnayemas Jureparypa

9.3.1 IlepeyeHb NPOrpaMMHOI0 obecriedeHust

Kaspersky Endpoint Security 10 ans Windows

Adobe Acrobat Reader

Google Chrome

WinDjView

OpenOffice

Foxit Reader

Notepad++

ISIS Draw

O |0 Q|| Nn|PB|W]|ND]|—

Origin 8.1 Sr2

—
=]

Muoro¢pysakunonansHbiit pegakrop ONLYOFFICE

9.3.2 CoBpemeHHbIe IPodecCHOHANbHBIC 023bI JAHHBIX 1 HH(POPMALIMOHHBIE CIIPABOYHbIC

CHCTEMBI

—

Penosurapuii TBI'Y

Hayunas anekrponnas 6ubnuorexa eLIBRARY.RU (nmoamnucka Ha sxypHaib)

OBC Tel'Y

9bC BOOK.1u

9BC «Jlaup»

9BC IPRbooks

OBbC «YHuBepcuterckas OUOIMOTEKa OHIIANHY

O9BC «IOPAUT»

O oo Q| ] | | W] N

9BbC «ZNANIUM.COM»




10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JJUCHUIIJIMHBI (MOY JIS)

AynuT-si OobopynoBanue

3-243 KOMIUIEKT Y4eOHOI MeOeIH, KOMITBIOTEPhI

3-408 KOMIUIEKT Y4eOHOI MeOeu, MepeHOCHON HOYTOYK, MPOSKTOPHI, abCopOIoMeTp,
Tese()OHbI, apeoMeTp, OapoOMeTp aHEPOH /I, IPEiTh, KOJIOHKHU, MEIIaJIKa MAarHUTHAS,

11. METOJUYECKHUE MATEPHAJIbI VIS OBYYAIOLUXCSI IO OCBOEHUIO
JTUCHUIINHBI

MeTtoaudeckue yka3anusi K JIabopaTOpHBIM paboTam

Ha naGopaTopHbIX 3aHATUSX pa30UparoTCs KitoueBble (y3JI0BbI€) BOIPOCHI IIPEIMETA C
1enbto Oosee riy0okoro ux nonnMmanud. [Ipaktukyercs mmpoxoe ucrnonb3oBanue [1K (manpumep,
METO/Ibl KOMITBIOTEPHO IpaUKH) U APYTUX TEXHUUECKUX CPEACTB (MOJIEKYIISIPHbIE MOEIH,
BUJICO3AMKCH JIEKIIUH TpernoaaBarens u T.11.). [IpoBoasTcs Takke HeOonbIe paboThl 1O
3aKpeIJICHHIO JIEKIIMOHHOTO MaTepuaia. Pe3ynbTaTsl paboT yUUTHIBAIOTCS PU PEUTUHT-KOHTPOJIE.

MeTtoauyeckue peKoMeHAaluy 0 OpraHu3aluu

CaMOCTOSITENTLHOM pabOThI

CaMocTosTenbHast paboTa MPOBOJIUTCS C LIETBIO YIITYOJIEHUS U 3aKPEIUICHUS MTOJIyYeHHBIX B
XOJI€ JICKIIMOHHBIX 3aHATUHN 3HAHUI U IPHOOPETEHNE HABBIKOB MOJIb30BAHUS PEKOMEH0BAHHOM
JUTEPaTypOii, HABBIKOB HAYYHOT'O UCCIICIOBAHMUS.

CamocTosiTenbHas paboTa HaunHaeTcs ¢ paboThl HaJ JEKIUOHHBIM MaTepuanioM. OHa
BKJIIOUAET KOHCTIEKTUPOBAHHE JICKLIUN U MOCIENYIONIyIo padoTy ¢ yueOHukoM. [Ipu pabote Hajg
TEKCTOM JIEKIIUU CTYJEHTY clieyeT 00paTUTh 0co000e BHUMAHUE HA OCHOBHBIC MTOHATHS U3y4aeMOn
TEMBI, a TaK K€ Ha yKa3aHUs U peKOMEHJAIUU TIPEToAaBaTes M0 BhIMOIHEHHUIO 3aaHMUs.

[lepeyeHb OCHOBHBIX IOHATHM, H3y4YEHHUE KOTOPBIX IIPELYCMOTPEHO AJAHHOW TUCIHAILUIMHON
BeruncnurensHas MmatemMaTuKa

BoruncnutenbHble METOIBI B QU3HUKE U XUMHUH

Maremarnueckast MOJIEIb

MaremaTrnueckoe MOAECITMPOBAHUE

B3anMopeicTeus atoMoB

BasieHTHBIE ¥ HEBAJIEHTHBIE B3aNMOJEHCTBHUS

N3omepus. Bunsl nzomepun

OHranbnus o6pazoBanus. DHTponus. JHepruu I'n6oca. Ternnora ucnapenus
UucneHHsle pacyeTsl

PacueTrHble cxeMbl. B3auMOCBsI3b MEXAY PA3IUYHBIMUA PACYETHBIMHA CXEMaMHU
Meton Hanmenbinux kBagpatoB (MHK)

PGKOMGHI[aHI/II/I JJId IIOATOTOBKHU K 3a4€Ty
(5 cemectp)

I[I/ICL[I/IHJII/IHa «DU3NKO-XUMUUECKHIE pacyCTh» N3Yy4acTCAd B 5-M 1 6-M CCMECTpPaAXx. B5S
CCMECTPC y‘IC6HBIM IJIaHOM NPCAYCMOTPCH 3a4CT.

BOHpOCLI AJIg TIOATOTOBKHU K 3a4€CTy

1. MaremaTnueckie OCHOBBI Pa0OTHI C YUCIOBBIMHU JTAHHBIMA XUMHUYECKOTO SKCIIEPUMEHTA.
3navammue nuudpsel, IpaBUia OKPYTICHUS.

2. Ou3nYecKue BETUYNHBI, TOYHOCTh U PE3YIbTAThl UX H3MEPECHHUS.

3. CtaTucTudeckoe pacrpezaesienne (psa) pe3yabTaToB U ero rpadudeckoe npeacTaBicHue.
I'mcrorpammebl. TUNIBI CTATUCTUYECKUX PACIIPEIAECICHUMN.




4. Tlopsimox TPOBEICHHS IEPBUYHON CTATUCTUIECKON 00paOOTKH dKCIIEPUMEHTATBHBIX
JTAHHBIX U MPEACTABICHHUS OKOHYATEIbHBIX PE3YyIbTATOB B CTaHIAPTHOU (opMme. JloBepuTeabHbIN
WHTEpBaJ 3HAYCHUI

5. Knaccudukanus morpemnocteit uamepenus. CUCTeMaTHYECKUE U CITydaiHbIe
norpemtHocTy. [IpuGopHbIe MOrpenHOCTH.

6. MeTo/1p1 O1IeHKH TPYOBIX NOTPEIIHOCTEN U3MepeHHs (IIPaBHIIO TPEX CUrMa U Jp.)

7. CymmapHas norpemHocTb. [IpaBuna cinoxenus ommrboKk B XUMHUUECKOM aHAU3e.

PCKOMCHZ[aI_II/II/I JJId IIOATOTOBKU K 3K3aMCHY
(6 cemectp)

Jucuunnuza «PU3MKO-XUMHUYECKUE pacdeTh» U3ydaercs B 5-M U 6-M cemectpax. B 5
ceMecTpe yueOHBIM IIJIAaHOM IIPEyCMOTPEH 3a4eT, B 6 ceMecTpe 3K3aMeH. DK3aMEH BKIIIOYAI0T B
ce0st 1) ycTHBIE OTBETHI Ha BOIIPOCHI, 2) pe3yabTaThl PEUTUHI-KOHTPOJIS

IIpu oTBeTax Ha BONPOCH! IPUHUMAETCS BO BHUMAHNE 3HaHUE U [IOHUMAHUE I10 CYIIECTBY
MaTepHaia, ero MmoJHOTa U TITyOWHA OCBEIICHUS, apTyMEHTUPOBAHHOCTb, KyJIbTypa peuu H IIp.
ITpu oTBeTE caeayeT YeTKO 1aBaTh ONPEEIICHUs IOHITUN, JONOJHATH KaX /bl TEOPETUYECKUI
BOIIPOC COOTBETCTBYIOLIMMU IIPUMEPaMH.

B xoze sk3aMeHa IpenoaaBaTellb UMEET IPaBo 331aBaTh JONOJHUTEIbHBIE BOIIPOCHI.

[TPUJIOXXEHMUE 1.
Juconunimna: «®U3NKO-XUMHUYECKHUE PACUETbBI»

dopma NPOMEKYTOUHOI ATTECTAIIMI U CEMECTP MPOXOKIEHHUSI:
3ader B 5-M ceMecTpe,
DK3aMeH B 6-M cemMecTpe.

OueHovHble MaTEePHAJIBI 1JIS1 MPOBeAeHUS TEKYIeld U POMeKYTOUYHOI aTTecTAlNU
5 CEMECTP
Bonpocel u 3a0anusa 0as nposedenus mexkyuieii ammecmayuu

Pexomenoayuu k evinonnenuio 3a0anui
[Tpu BbIMOIIHEHNH 33aJaHUS] HEOOXOAUMO CII€JJIOBATh METOANYECKUM yKa3aHHUsIM K padore.
1. BuuMartenpHO MpOYUTaTh YKa3aHUs K paboTe
2. PaboTaTh caMOCTOSTEIIBHO
3. Coznate gaitn «®NO-Pabora Ne_ »
4. Vkazats: nary, ®UO, TeMy 3aHATHS, BOIIPOCHI
5. IlocnenoBarenbHO OTBETUTH HA BCE BOIPOCHL, 00S13aTEIBHO MOJIb3YSACh TEKCTOM y4E€OHOI0 MOCcoOusl.
IIpu 5TOM OCHOBHOE BHUMAHHUE CIEAYET YACIUTD:

- OCMBICIIEHHIO TEPMHHOB U MOHATHH 110 TEMe 3aHITHS

. OCHOBHBIM 3aKOHOMEPHOCTSIM BBIYMCIEHUI

= [TocnenoBarenpHOCTH AEUCTBUI IPU pacyeTax

- PacuetHbIM QopMynaMm (pacuugposams 0603nauenus, yKazams eOUHUYbL USMEPEHIS])
- VYcenosuaMm u OIrpaHUYCHUAM B UCITIOJIB30BAHHUHU PACUETHBIX MCTOI0B

6. @ails1 oTUETA OTPENAKTUPOBATH
7. 3ameuaHus IpenojAaBaTelis HE YyAalATh, WCIPABICHHWs OIIMOOK  cIenaTh MOJ 3arojOBKOM
«JlopaboTka.

3ananue 1.
OBILME I[TPABUJIA MATEMATUYECKUX BEIYMCJIEHUIA
1. Yto Takoe «3Hayamue nudps» U Kak 4TO OHU 3HA4YaT?
2. llepeuncnauTe npaBuia OKPYIJICHHS YHCEI.
3. IlepeuncnuTh MpaBuIIa 3aIUCH OKOHYATEIBHOTO pe3yIbTaTa U3MEpEeHHs B CTaHIapTHOH (hopme.
3aganue 2.
IO PEIIHOCTHU U3MEPEHUN



1. Yro Ttakoe norpemHocTs n3mMepenus? Kak ee ouenuparor?
2. YUem abcomroTHAS MOTPEITHOCTh OTIUYAETCS OT OTHOCUTEIIBHON?
3. UeM xapaKTepHu3ylOT KaueCTBO U3MEPEHUA?
4. KakoBbl TPUYUHBI MTOSBIICHUS TPOMAXOB ?
5. Yto Takoe cucreMaTuieckas orpeuHoCThb?
6. KakoBa poJib MOJI€JIbHBIX HECOOTBETCTBUM B Pa3BUTUU HAYKHU?
7. Yro Takoe ciydaiiHas norpemHocTs? Kakue npuauHbl IpUBOIAT K €€ MOSIBICHUIO?
8. IlepeuncnuTh BO3MOKHBIE HCTOUHUKH MOTPEIIHOCTEN U3MEPEHUH.
3ananue 3.
CJIYYAHMHBIE IO PELITHOCTH
1. OcHoBHBIEC TepMHHBI, 0003HaueHUsI U GopMyibl pacuera(Cpednee snauenue, oucnepcus, Cpednee
K8aopamuunoe OMKJIOHEeHUe, 0osepumenbHulil unmepeal, dosepumenvHas
seposimHocms, Kodppuyuenm Cmovrooenma)
2. IIpaBuiia pacuera cpeHEro KBaApaTHYHOIO OTKIOHEHUS
3ananue 4.
3AKOHBI PACIIPEJIEJIEHUS CJIYYANUHBIX BEJIMUMH
1. Kak MoxHO rpaduuecku mpeICTaBUTh CTATUCTUIECKOE 3aKOH HOPMAIBHOTO PACIIPEICTICHHS
CIIy4aliHbIX BETMYUH (TUCTOTPAMMY) — YTO PaCCYUTHIBAIOT, YTO OTKJIAIBIBAIOT MO OCSM Trpaduka’?
2. Uto Takoe reHepalibHasi COBOKYIHOCTh CIy4alHbIX BeMunH? UTO Takoe ciayyaiiHas BbIOOpKa
pe3yabTaToB?
3. YUem xapakTepusyeTcs KpuBas HOpMaJIILHOTO pacupeaenieHus (kpusas ['aycca)?
4. Kak xapakTepu3yeTcsi KpuBasi CTaHAApPTHOI'O HOPMAJIBHOT'O PACHPENESICHUs] CIIy4ailHbIX BETUYUH?
Uro xapakrepu3yeT HopMupoBaHHas dyrkius Jlamnaca?
5. loBeputesnibHas BEPOSATHOCTh, YPOBEHb 3HAYUUMOCTHU U UX PEKOMEH/1yEMbI€ 3HaYCHUSI.
6. Kak 3aBuCHT DOTPENIHOCTD pe3yiIbTaTa OT YUCIIa U3MEPEHUM?
7. Meton MalbIx BEIOOPOK (OCHOBaHUS, BO3SMOXKHOCTHU U YCJIOBUS NpuMeHeHus ). Pacnpenenenue
CreronenTa (t-pactpenenenue). Crenerb cBoO0 I (f).
3aganue 5.
NCKIJIFOYEHUE I'PYBbLIX OIIINBOK: ITPABUJIO TPEX CUT'M
1. Kakue morpemHocTd Ha3bIBalOT rpyobiMU? UTO JenaioT ¢ TaKUMH MOTPEIIHOCTSIMH MPH HX
oOHapyKeHuu?
2. ChopMynupoBaTh IPaBUIO TPEX CUTM JIJISI HCKIIIOUEHUS TPYOBIX OLIUOOK.
3. Kakoii cMbICII IMeeT BeTuunHa curma?
4. Kakoli 3aK0H pacrpeaeneHus INIOTHOCTH CIIy4ailHOM BEJIMUMHBI XapaKTepU3yeT
MIPaBUJIO TPEX CUTM?
5. Kakoii mpoueHT ciiydyaliHbIX BEJIMYUH MOMaJaeT B HTepBal + 3curma?
3ananue 6.
OITPEJIEJIEHUE [TOCTOSIHHOM CUCTEMATHUYECKOM OLIIMBEKHU
1. ITo kaKuM KpUTEpUSIM ONPENEISAIOT OJHOBPEMEHHO HAIMYUE TTOCTOSHHON U IEPEMEHHOM
cucrteMatuyeckoi omuoOku?. Kakue 3Ha4eHUSI MOTYT UMETh 3TH KPUTEPUH B CITydae HATNYUS
CUCTEMaTUYECKUX OMIMOOK?
2. OnucaTh yCcnoBUsI MPUMEHUMOCTH METO/1a MTPOBEPKU HATUYHS CUCTEMATHYEC-KOW OTUOKH 10
TEKYLIUM aHaJInu3aM
3. Kak onpenenuTs 1o TEKYIINM aHaJTu3aM HaJu4Ke MOCTOSTHHOW CucTeMaTnyec-Koi ommoku? Ykas3aTh
MOCJIeI0BATEIbHOCTh ACHCTBUI U ITpaBuia pacyeTa.
4. Tlo nanueim [IPUMEPA onennTh HAIMYME MOCTOSTHHOW CHCTEMaTUYECKOW OMIMOKHU B TIPUBEACHHBIX
pe3yibTaTax U3MEpeHusl.

3ananue 7.
OBIIME 3AKOHOMEPHOCTH CJIOXEHMA OIINBOK
1. MaTemaTtuueckoe BeIpaXeHUE 1JI1 CyMMapHOU OMIMOKH;
2. YeTsIpe BUAa ypaBHEHHH JJIs pacueTa CyMMapHOH OIIMOKU.
3. Korma pmns pacdera CyMMapHOW OIIMOKHA WCHOJB3YIOT abOconomHble OIMOKH, a KOTaa
omHocumenvHuvle?
3ananue 8.
OCOBEHHOCTH CJIOKEHUA OIIMBOK
TP AHAJIMTUYECKUX OINEPAIIUAX
1. Kak onpenenuts ommoKy 636euusanus?



2. YcioBHsl yMEHbIICHUS OLIMOKH IPaBUMETPHUUECKOT0 METOIa
3. Kak onpenensiercs owubka npu oenenuu npodowt (pazoasienuu) B 00beMHOM aHAIH3e?
4. PacueT owubku onpeoenenus mumpa pacTBopa 1 CrocoObl €e yMEHBILICHHS.
3amanue 9.

[NEPEMEHHAS CUCTEMATHUYECKAS OUINBKA
1. ITo kakuM KpUTEpUAM ONPEICIIAIOT HATMUUE nepeMeHHOU CUCTEMAaTUYeCKON OIMOKH B METO/1e
OJIHOBPEMEHHOT0 X omnpeaeneHus? Kakue 3HaueHUsI MOI'yT UMETh 3TU KPUTEPUH B CIIydae HAIUYUS
CUCTEMAaTUYECKUX OMIMOOK?
2. Kak onpeiesiuTh Mo TEKYIIUM aHAJIM3aM HAJIMYUE nepemMeHHOoU CUCTEeMaTU4eCKOl omuoku?
VYkazarb nocieoBaTeIbHOCTD JCHCTBHI U TPpaBHiia pacyeTa.
3. Ilo nanueiM [IPUMEPA ouieHUTh HAIMYHE nepemenHOol CACTEMaTUYeCKON OMMOKY B IPUBEACHHBIX
pe3ynbTaTax u3MepeHusl.

PexoMeHaanuu AJisi BbINOJIHEHHS KOHTPOJIbHBIX paGOT

s ceoero BAPUAHTA skcriepuMeHTaNbHBIX JaHHBIX MPOU3BECTH BCE HEOOXOIMMBIC NEHCTBUS U
pacyeTsl IS ONpEISICHUs JIOBEPUTEILHOTO HMHTEpBaJla 3HAYCHHA HW3MEPCHHOW BEIMYMHBI IS
3aJIaHHOW JIOBEPUTEIIFHON BEPOSTHOCTH.

Pexomenoyemcs:

1) cocmaeumu nocnedosamenbHOCHb pacyemos

2) pesynbmamul cpasy oghopmasms 6 maoiuyy

3) npusooumu hopmyavt U NOOCMABNIAMb 8 HUX YUCAA NPOMENCYIMOUHBIX PACHEMO8

4) He 3a6bimb okpyenums pe3yibmam 00 npasuivbHol 3Havawel yuppol.

KontponbHas padota 1.
Paccunrtarh cpeiHIO0 KBaAPATUUHYIO OLIMOKY S U3MEPEHU U OLIEHKY I0BEPUTEIbHBIX TPAHUL] €
JUISl TOBEPUTENbHOU BeposiTHOCTH p=0.95.

KonTponbHas padora 2.
s ceoero BAPUAHTA naHHbBIX IPOBEPUTH HATMYKE IPYObIX OMIMOOK U3MEPEHHUSI 10 METOAY
t-3HaUeHuit (1151 JoBepuTeNbHOM BeposaTHOCTH (.90)

KonTtposnbHas padora 3.
BhInucath Nopsa0K NPoBeeH s PacueToB onpeieeH s IpyObIX omuboK 10 MeToay 4D 3HadYeHHil
Jlns cBoero BAPMAHTA naHHBIX TIPOBEPUTH HATMYKE TPYObIX OIMOOK M3MEPEHHs o MeToay 4D
3HA4YCHMI.

KontpomnbHas pabora 4.
CocTaBUTh MOPSIOK MPOBEJCHUS PACUETOB JJIsl UCKIIOUEHHSI TPYObIX OIIMOOK B pe3ysIbTaTax
U3MEpPEHUN C MOMOIIBI0 Q-KpUTepusl.
g ceoero BAPUAHTA naHHbBIX TPOBEPUTH HAIMYKE IPYObIX OMIMOOK C MOMOIIBI0 Q-KpUTEpHsL.

TunoBblie KOHTPOJIbHBIC 3aIaHUA 1JISI IPOMEKYTOYHOI'0 KOHTPOJIA

Pe3syabrar DopMyIHPOBKA 3a1aHUSA Bup paGorsl / K
(uHAUKATO cnocod prTepHH
OLICHUBAHMS
P)

IK-1.1 3aoanue 1. Cocmasumo niau TBopueckoe HNmeetcsa nomHoe BEpHOE
MIPOBE/ICHUS pacueTa 3aganue/llucy | pemienue,
JIOBEPUTEIIHHOTO HHTEPBAJIa MEHHas paboTa | BKITIOYAIOIIEe
3HAYECHUI U3MEepsEeMOI BETUUHHBI C MpaBUIIbHBIN OTBET — 3
HCIIOJIL30BAHUEM OJHON U3 Oaiua;

CTaHJAPTHBIX KOMIBIOTEPHBIX JlaHo BepHOE pelieHue,
porpamm. HO JIOTYIIICHBI HE
3aoanue 2. COCTaBUTh AITOPUTM CYLIECTBEHHbIE
JIEUCTBUM [T pacyeTa (hakTHyecKkre OmmoOKH,
CPEIHEKBAIPaTUYHOIO OTKJIOHEHUS HE HCKaXKaloIue 001Iero
3HAYEHUW U3MEPAEMON BEJTUYUHBI. cMmbIciia— 2 Oaia;




HNwmeercsa BepHoe
pELLIEHHE TOJBKO YacTH
3amaHug— 1 Oai.

IIK-1.2 3aoanue 1. OnpenenuThb [Tucemennas HNmeetcsa nomHoe BepHOE
HaJIM4YKe TPYOBIX OMNOOK B pabota pelieHue,
pe3yibTaTax u3MepeHui BKJIIOYAlOLIee
(U3UKO-XMIMHYECKOTO CBOWCTBA IIpaBWIbHBIN OTBET — 3
BEIIECTBA [10 METOAY TPEX CUTM. 6amna; /lano BepHoe
3aoanue 2. OnpenenuThb pelIeHne, HO AOYILEHBI
JIOBEPUTENbHBIN HHTEPBAI HECYIIECTBEHHbIE
3HAYCHUN U3MEPSAEMOH BEIUYHMHBI C (akTHueckue ommoKy,
MOMOIIBIO TIporpamMmbl Origin HE HCKa)Karolue o0IIero
3aoanue 3. IlpousBecTn pacuer cMbIca— 2 Oaa;
CPEIHEKBAIPATUYHOTO OTKJIOHEHUS Nwmeetcs BepHOE
PE3yJIbTaTOB AHAJTUTHUECKOTO pelIeHNE TOJIBKO YacTh
oTpezieNieHus CoJIep>KaHus 3ananus— 1 6anmn.
OCHOBHOTO BEIIIECTBA B
UCCIIeyeMOM 00pasIie ¢
WCIIOJIb30BAHUEM OJHOU W3
CTaH/IapPTHBIX KOMITBIOTEPHBIX
IPOrPaMM.
[IK-1.3 3aoanue 1. Ceputo peaynbratoB | [TucemenHas Hmeetcs nosHoe BEpHOE
u3MepeHnit (pu3muecKor BeMUMHbl | paboTa peleHue,
MPEJICTAaBUTh B TaOJIHIIE BKJIIOUAIOIIee
CTaTHUCTUYECKOIO PpacIpeeIeHuUs IPaBWIbHBIA OTBET — 3
OTHOCHUTEIIbHBIX YacTOT . Oamna; [lano BepHoe
3aoanue 2. C noMoI111b10 pelIeHre, HO JOMYILEHbI
nporpammel Excel paccunratsb HECYIIECCTBCHHbBIE
CpeIHEeKBaIpaTUYHOE OTKIOHEHUE U (akTHUeckue ommuoKy,
JIOBEPUTEIBbHBIN MHTEPBAJI 3HAUECHUI HE UCKa)KalolIHe 00I1ero
JUTSL 3aJaHHOT'0 CTAaTHCTUYECKOTO cMbIcia— 2 Oanna;
pacnpeneneHys pe3yabTaToB Nwmeetcs BepHOE
n3MepeHni (pru3n4ecKoi BETUYHUHBL. pelIeHre TOJIBKO YacTh
3amanus— 1 G6amn.
[K-2.1 3aodanue 1. Ilo nurepatypusiM | TBopueckoe HNmeercs nonHoe BepHOE
I1K-2.2 JaHHBIM  ONpeAenuTh  Hanmuuue | 3aganue/[lucey | pemenue,
rpyobIx  ommMOOK B CEpUM | MEHHas paboTa | BKIIOUAIOLIee
AHAINTUYECKUX U3MEPEHUN. IPABWJIBHBIA OTBET — 3
3a0anue 2. C  1IOMOIUBIO 6aina; Jlano BepHOe
CTaHJAPTHBIX KOMIIBIOTEPHBIX peIleHne, HO AOMYILEHBI

porpaMM TIPOBECTH TEPBHYHYIO
CTaTUCTHUYECKYI0 00pabOTKy cepuu
JIMTEPATYPHBIX
OKCIIEPUMEHTAILHBIX  JITAaHHBIX U
NpeICTaBUTh PE3yJIbTAThI B
CTaHJapTHOH popme.

3adanue 3. C
nporpammbl  Excel
CPETHEKBAIPaTHIHOE  OTKJIOHEHHE
OITyOJIMKOBaHHBIX pe3yJIbTaToB
U3MEpeHHH  (PU3UKO-XUMHYECKOTO
CBOICTBA BEIIECTBA.

[IOMOIIBIO
paccumrTaTth

HECYIIECTBEHHBIC
(akTHueckue ommoKy,
HE UCKaXKaIoIue 00IIeTo
cMbIcaa— 2 Oanna;
HNwmeetcsa BepHoe
pelIeHre TOIBKO YacTH
3agagus— 1 Oail.




6 CEMECTP

Kputepun onieHKH 0CBOeHUSsI KOMIIETEHIIMI 0aKalaBpaMu 1O JMCIHUIIIHHE
«PU3NKO-XUMHYECKHE PAcYeThI»

KOHTPOJIbHASI MOJTyJIbHAsI paboTa
Ne 1

KOHTPOJIbHASI MOTyJIbHAsI paboTa
No 2

€1ocoo:

TPaaULIMOHHBII

pe3yabTaThl:

0(OPMIICHHBIE 10 3aJJAaHHIO

Ne Pesyabrar Bup padorsl / ciocod Kpurepun onenuBanus
(MHIUKATOP)
1 IK-1.1 BML: 30 6annos
[IK-1.2 pelieHue 3a1a4y B paMKax
[K-1.3 1a00paTOPHBIX 3aHATUH 1O AxTHBHas paboTa Ha 3aHATHH — PEIICHHUE
T1IK-2.1 TeMaM-4-6 y IOCKU 2 banna
[K-2.2 €rocoo:
TPaaULIMOHHBIN
pe3yJbTaThI:
yriryosieHHast mpopaboTKa TeMbl
Brimonnenue nabopatopHbeix paboT
SBJISICTCSI HEOOXOOUMBIM, HO He
00CmMamo4HbiM YCIOBUEM
MOJTYYEHHS TTOJIOKUTEIBHOMN
OIICHKHU
2 BMJI: 5 6annoe — oT4ET 110 CAMOCTOATEIBHON
BBIMIOJTHEHHE CaMOCTOSTEIbHON paboTe 3a ceMecTp NMpeACTaBIEH B BUC
paboThI npe3eHTaH, OPOPMIICH IO
cnoco0: TpeOOBaHUSAM, COACPKUT UHPOPMAITHIO
Ha KOMIThIOTEPE 10 BCEM 3aJIaHUsIM;
pe3yJbTaThl: 4 6anna — OT4ET O CAMOCTOSATEIBHON
1. 0630p TeMbI CBOEH Hay4YHOMH pabote 3a ceMecTp MPEACTABICH B BUJIE
paboThl, METOAMKHU U OOBEKTOB npe3eHTaluu, 0pOPMIIEH IO
WCCJICIOBAHMSI, TIPESJICTABICHHBINA B | TPEOOBAHUSM, COJICPKUT HHPOPMAITUIO
BUJIE PE3CHTAIIUU 6omee 3/4 oT Bcex 3aaHMIA,
2. CTIMCOK MAaTeHTOB I10 33JJaHHON | 3 fa1a — OTYET 10 CAMOCTOSITEIIbHOU
TeMe, OCYIIECTBICHHBIN M0 6a3amM | paboTte 3a ceMecTp 0pOpMIICH HE B
JAaHHBIX, 0OPMIICHHBIN B COOTBETCTBUU C TPEOOBAHUSAMH,
COOTBETCTBUH C TPEOOBAHUSIMH. coJepkuT uHpopmanuio 6omnee 3/4 ot
BCEX 3aJIaHWM;
2 banna — oTYET IO CAMOCTOSITENBHOMN
Brinmonnenue camocTosTenbHON pabote 3a cemecTp 0)OpPMIIEH HE B
paboThI IO UHAUBUIYATHHOU TEME | COOTBETCTBHH C TPEOOBAHUSIMH,
SBJISIETCS] HEOOXOOUMBIM, HO He coaepxuT uHpopmaruio 6onee 2/4 ot
00CmMamo4HbiM YCIOBUEM BCEX 3a/IaHUK;
MOJIY4EHUS TIOJIOKUTEIBHON 1 6ann — oTyeT 1O CAaMOCTOSTENILHOMN
OIICHKHU paboTe 3a ceMecTp He MOJIOH
(mpexncrasneHo MeHee 2/4 oT Bcex
3aaHuil), He 0OPMIIEH B COOTBETCTBUH
¢ TpeOOBaHUSIMU;
0 6annoe — 3aJaHNs HE BBIIIOJHCHEI,
OTYET HE MPEJICTABIICH.
3 BML:

10 Gayut0oB
10 6ayutoB




OyMakHbIE OJJAHKH C PEHICHUSIMU
4 ITocemaemocTts 0,5 — 1 3ansTHe (3 akaTeMUYECKHUX Yaca)
5 Hroro: 60 0as10B Ha cemecTp
IK3aMeH 40 6an10B
Bcero 100 6an0oB

O EHOYHBIE MATEPHUAJIBI (POH/I OHEHOYHBIX CPEJICTB)
JJIs1 MPOBe/IeHUs] TMATHOCTHYECKOI padoThl B paMKaX aKKpeIMTAIIMOHHBIX MOKa3aTeJiei
1o 00pa3oBaTeibHBIM POrPaMMaM BbICHIET0 00Pa30BaHUSA

04.03.01, Xwmus, [lepcreKTUBHBIE MaTEpUAIEL: CHHTE3 U aHAIN3

[IK-1 CnocobeH BbIOMpaTh M HCIOJIL30BaTh TEXHUYECKHE CPEICTBA W METOMABl HWCIBITAHUN s
pelIeHUs] UCCIIeIOBATENbCKUX 3a/1ad XUMHUYECKON HamNpaBJICHHOCTH, MOCTABIICHHBIX CHEIHAINCTOM
0oJiee BHICOKOW KBaTU(DUKAIUH.

[1K-1.1. ITnaaupyer OTHENbHBIE CTAMN HCCIICIOBAHMSI IPU HATMYUH oO1ero rana HAP

ITK-1.2. BeiOupaer TeXHHYECKHE CPEICTBA U METO/IbI UCIIBITAHUH (M3 HAaOOpa MMEIOLTUXCS) VISl PEILICHHS
rmocraBieHHEIX 3aga4 HP

T1K-1.3. 'oTOBUT OOBEKTHI MCCIIEAOBAHUS

Kpurepuu
OllcHMBAaHUA 3aJIaHUN

Howmep
3a/1aHUs

[IpaBuibHBIN

OTBET (KJIFOY) CopeprxaHue BOIIpoca/3aianus

I[IK-1.1. Ilnanupyer oTae/bHbIE CTAIMN UCCIIE0BAHUS TPU HAIMYKUM o0ero iiana HUP

3adanus 3aKpvlmozo muna

1 B Buviopamv 00un npasunvhsiii omeem. 1 6asn - mpaBUIIBHO
1. Ilpu nepBUYHON MaTeMaTUYECKOM
00paboTKe pe3yJIbTaTOB CEPUU U3MEPECHUIA
YTO HY)KHO CZEJIaTh B EPBYIO OUYEpe/ib::
A. Hatimu cpeonee apughmemuueckoe?
b. Haiimu cymmapuyro owuobky?
B. Onpeoenums nanuuue epydvix ouubox
usmepenus?
I'. Onpedenums 0osepumenvHulll uHmepean
3HaueHul?
2 D10 oTKIIOHEeHUE | UTO Takoe MOorpentHocTh u3MepeHus? 1 6as1 - paBUIIBLHO
(oTume)
MIOJTyYEHHOTO
3Ha4YeHUs oT
WUCTHHHOTO
3HAUCHUS
n3MepseMon
BEJIMYMHBI.
3 Br16paTh npaBUIbHYIO NTOCIIE0BATENLHOCTD | 3 0aJs1a- IPaBUIIBHO;
I'-A-B-b-/1 JeicTBUH MpH MepBUYHON 00paboTKe
pEe3yJIbTaTOB U3MEPEHUS: 2 0as1a — oHA
A - Pacuer cpenHero apupmMeTuyeckoro omnoka;
b - Pacuer cpetHEKBagpaTUIHOTO
OTKJIOHEHHUS 1 6asn — nBe
B - Pacuer oTKJIOHEHHS KaXXJI0TO pe3ynbTarta | OMIMOKH;
OT CpeAHEro apu(pMETHYECKOrO
I' - ParmyxnpoBaHue NCXOHBIX JaHHBIX 0 0a/110B - TpU U
I - Onpenenennie JOBEPUTEITHHOTO 0onee omMOOK.
MHTEpBaJia MOJYyYEeHHOTO pe3yabTaTa




Pacromnoxutb
pe3yabTaThI B

UT0 HY)KHO CAENaTh IPU PAaHKUPOBAHUU
CEPHUH UCXOJHBIX TaHHBIX U3MEPECHUS?

1 6aJ11 - IpaBUIIBLHO

pan oT
HaWMEHBILETO K
HauOOJIbIIEMY
3HAYCHHUIO.

UYem xapakrepusyercs cirydaiHast 1 6ana
b MOTPEUIHOCTh U3MEPEHUSL:

A — cpeaHuM apu(METHUECKUM 3HAUYCHHEM ?

b — cpenHekBagpaTUYHBIM OTKJIOHEHUEM ?

B — rpy0oii omubkoi (nmponaxom)?

3aoanus omKkpwvimo2o muna

Paccunrare cpennee apudpmerndeckoe Xcp Ui clienyromei | 3 6assia

CEpHHU PE3YJIbTATOB Xi U3 TPEX U3MEPECHUMN:
Xi
10.10
9.90
9.80

Ilpasunvhoiii omeem (knouy):

1) CymmMupyem Bce pe3yinbTaThl

> xi=29.80

2) 3HaueHWe CpelHero apu(PpMETHUECKOro HAXOAUM JAeNIEHUEM
MTOJIYYEHHON CyMMBbI Ha YUCJIO U3MEPEHUM;
Xcp=29.80/3=99.333...

3) B oTBere okpyriisieM pe3ysibTarT ¢ Y4eTOM 3Hadamux Iudp
UCXOJHBIX TAHHBIX U3MEPEHU:

Xcp=99.333...299.33

Bcmasumv nponywennoe cnogo:
OO6paboTKy pe3ylnbTaTOB U3MEPEHUM HYXXHO HAYMHATH C
IIPOBEPKU HAJINYMS (kaxux?) OLIMOOK.

Ipasunvhoiti omeem (kaou):
«rpyOBIX» (WK «IIPOMAXOB»)

1 6aJ11 - IpaBUIIBLHO

VYkazarh OCIe10BaTENbHOCTD JIEMCTBUMN MPHU IEPBUYHOMN
00paboTKe pe3yNbTaToB U3MEpPeHU X1 (HU3NIECKON BETUUMHBI:

Ipasunvrolii omeem (knou):

1) Pamxupyem pe3yibTathl Xi U IPOBEpsieM HaIW4Ke rpyooit
omnOKu (mpomaxa) B pe3ysbTarax usmepenuil. Haiinenueie
poMaxu OTOpachIiBaeM

2) Cunraem cpenHee apupMeTHndecKoe Xcp pe3yabTaToB
U3MEPEHUN

3) Haxoaum OTKJIOHEHHE KaXJO0ro pe3yjbTaTa M3MEPEHUs OT
cpeanero apupmerrueckoro AXi

4) Cuuraem cpefHee KBaJpaTHUYHOE OTKIIOHEHUE Sx PE3yJIhbTaTOB
JUISL JAHHOTO YMCJIa U3MEPEHUN

5) OnpenenseM qOBEpUTENbHBIN HHTEPBA 3HAUEHUI

5
0aJIJI0B-TIPaBUIIBHO:

1) I 6ann

2) 1 6ann
3) 1 bann
4) 1 6ann

5) 1 bann

[IpencraBuTh  MOPSAOK  pacyeTa  CPeIHEKBAJAPATHUYHOTO
OTKJIOHEHUS Sx cepuu 13 n-u3MepeHuit (n<10) BeJHYMHBI Xi.

Ipasunvroiti omeem (k1iou):
1) Pacuer cpemHero 3HaYeHHs BEMUYHBI X: X = ) Xi/n
2) Pacuer otkionenus di=X - Xi JUIsl K&XKJOT0 pe3ybTarTa

3 6aJu1a -IPaBWIIHHO:

1) 1 b6ann
2) 1 6ann
3) 1 bann




3) Pacuer cpeiHEro KBagpaTUYHOrO OTKJIOHEHUS

Sx=/Y(di)2/n—1

10

[IpencraBuTh NOPSAIOK pacyeTra CpPEeIHEro OTKJIOHEHHS s
CIIEYIOIINX PE3YIbTATOB CEPUN U3MEPEHUI:

Ilpasunvhoiii omeem (Kouy):

1) Pacuer cpennero 3nHaueHus BEIUYHBI X: X = ».Xi/n
2) Pacuet OTKJIIOHEHHUs K&k I0ro pe3yibrara: di=X - Xi
3) Pacuer cpennero orkiioHeHusn6 dep=Y.(X - Xi) /n

3 0ana—
MPaBUIIBHO:

1) 1 6ann
2) 1 6ann
3) 1 bann

IIK 1.2. BeiOupaer TexHH4eCKHe CPeACTBA M MeTO/AbI HCNBITAHUH (13 Ha0Opa MMeEILIUXCH) IS
peneHusi nocraBjieHHbIX 3a0a4 HUP

3adanus 3aKpvlmozo muna
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b UYem xapakrepusyercs cirydaiHast
MOTPEIIHOCTh U3MEPEHUS:

A — cpeaHuM apu(HMETHIECKUM 3HAUYCHHEM ?
b — cpenHekBagpaTU4YHBIM OTKJIOHEHHEM?

B — rpy0oii ommbkoi (mpounaxom)?

1 6as1 - mpaBUIIBHO
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B Kak 3aBuCHT 3HaU€HUE CIydaAHOMN
MOTPEUIHOCTH pe3yibTaTa OT YUCIa
U3MEPECHUM:

A — yBEJIMUMBAETCS C YBEJIMUEHUEM YU CIIA
U3MEpeHUit?

b — He 3aBUCHUT OT uKcIIa UBMEPEHUI?

B — ymeHb11aeTcs ¢ yBeIM4eHUEM YUCiIa
M3MEpPEHUI?

1 6as - mpaBUIIBHO
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r Cpennee apudmernieckoe 3HAYCHHE
BBIOOPKU DKCIIEPUMEHTAIBHBIX JaHHBIX
PacCUMTHIBAIOT KaK:

A. Yacmuoe om denenusi cymmbl OMKIOHEHUL
(xi-X) 6Ccex 3HaueHuli 8b100PKU HA YUCTO
UsMepeHull.

b. Kopenwv keadpammuiii uz cymmul 3HA4eHUl
8cex usmepeHull.

B. Kopenwv xeadpamuulii uz uacmmnoz2o om
OeJlenust CyMMbl OMKIOHeHUll (Xi-X) 6cex
3HaAUeHUli 6blOOPKU HA YUCTIO USMEPEHUII.

I'. Yacmnoe om Oenenus cymmobl 6cex
3HaAUeHUll 8blOOPKU HA YUCTIO USMEPEeHUL

1 6ann - mpaBUIIBHO
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B CpenHee KBaipaTUYHOE OTKJIIOHEHUE CEPUU
AKCIIEPUMEHTAIBHBIX JIAHHBIX PACCYMTHIBAIOT
KaK:

A. Yacmnoe om denenusi cymmuvl OmKIOHEHUU
(xi-X) 6cex 3nauenuil 8b100PKU HA YUCTO
usMepeHull.

b. Kopenv xeaopamuulil u3 cymmsl 3HAYeHUL
6cex uzMepeHull.

B. Kopenv xeadpammbwlil u3 4yacmmoz2o om
oeflenuss CyMMbl K8aopamoe OmKIOHeHUU
(xi-X) 6cex 3nauenuil 8b100PKU HA YUCTO
usMepeHull MUHyC OOUH.

I'. Yacmuoe om Oenenus cymmol 6cex
3HAYeHUl 8bIOOPKU HA YUCTIO U3MEPEeHUL

1 6aJ11 - IpaBUIIBHO




15 b Jlis mepBUYHOM cTatucTHyeckor oOpaboTku | 1 6as - mpaBUIbHO
pe3yJIbTaTOB U3MepeHuit MOKHO
UCIIOJIb30BATh aNIaparypy:
A. @omoxonopumemp.
b. Ilepconanvhuiii komnvromep
B. Peghpaxmomemp.
I'. Cnexkmpogomomemp.
3adanua omkpveimozo muna
16 Bcmasume nponywennoe cnogo: 1 6as1 - paBUIIBLHO
I'pyObie ommOku wu3MEpeHUid MOTYT OBITH OOYCIIOBJICHBI
HEIPaBUIBLHON pabOTOM UCIIOIB3YEMOTO (ueco?)
Ilpasunvuoiii omeem (kouy):
«pubopay WIn «yCTPONUCTBA» M T.II.
17 [IpoBecTn paHX)UpOBaHHME MPUBEACHHBIX PE3YJIbTATOB CepuM | 2 Dajia —
u3MepeHuil Maccel oopasna (T): IIPABUJIBHO:
19.15; 19,10; 19,00; 18.95; 19.22
Ilpasunvuwiii omeem (kou):
1) pamxupoBaTh — 3HAYUT pPACHOJIOKUTH pe3yibTaTel 10 | 1) I bann
BO3PACTaHUIO 3HAUCHUN
2) UcxoaHble JaHHbBIE HYKHO PACIIONIOXUTH B IMOPSJIKE: 2) 1 6ann
18.95; 19,00; 19,10; 19.15; 19.22
18 Paccuurate cpennee apudmernueckoe Xcep s credyromiei | 3 6asia—
CEpUHU PE3YJIbTATOB Xi U3 ISTH U3MEPEHUN: MPaBUIIBHO:
Xi
67.9
67.3
67.3
67.4
67.5
Ipasunvhoiti omeem (kaou):
1) CymmMupyem Bce pe3yinbTaThl
> xi=337,4
2) 3HaueHue cpegHero apu(METHUECKOro HaxXOJIuM JIeJIEHUEM
MOJTyYEHHOUW CyMMBI Ha YHCIIO H3MEPEHHIA; 1) I bann
Xcp=337,4/5=67.48
3) B otBere okpyrisieM pe3yiabTaT ¢ y4eTOM 3HAYalux IUQp 2) 1 bann
UCXOJIHBIX JTAHHBIX U3MEPEHUIL:
Xcp=67.48<67,5 3) 1 bann
19 Omnpenenuts MetooM 4Dcep Hanuuue rpy0oit omOKu B 5 6asnnoB —
CJIEAYIOIIMX pe3ysibTaTax u3MepeHuil o0bema pactBopa (Vi, Mi1): | IpaBUIBHO:
10.0; 10,5; 9,8; 9,5; 10,1.
Ipasunvnolii omeem (kaou):
1) Pamxwupyrot nanusie: 9,8; 9,9; 10.0; 10,1; 10,5; 1) 1 6ann
1 0TOpachIBalOT Harbosiee OTIMYaroIeecs KpaiiHee 3HaUeHue
10,5
2) Tlo ocTaBmmMCs JaHHBIM CUATAIOT cpeaHee apudmernueckoe | 2) 1 bann
Vep:
Vep=(9,8+9,9+10,0+10,1) /4=9,95
3) Bemuucnstor otkiaoHenne AVi kaxaoro pesynabrata ot | 3) [ 6ann

cpenuero apudmerndeckoro: moxydaroT 0.15; 0.05; 0.05; 0.06
4) Haxonmar cpenHee oTkiioHeHHWe Dcp pe3ynbTatoB OoT VCp U




3Hauenue 4 Dep:
Dcp =) |Vi-Vcp| /4=(0.15+0.05+0.05+0.06) /4=0.078~0.08
Toraa 4 Dcp=0.084=0.32
5) CauTtarT OTKJIOHEHHE IO MOJIYJIIO MPOBEPSIEMOro 3HAYCHUS
10.5 ot cpennero apudmernaeckoro Vep:
|[V-Vep| =10.5-9.95=0.55,
U CPaBHUBAIOT MONYy4YeHHbIH pe3ynbrar 0.55 co 3HaueHueMm 4
Dcp=0.32. [Tonyyaem 0.55>0.32, TO ecThb mpoOBEpsIEMOE
3nayenue 10.5 sBisgercs rpy0oil ommOKoi.

4) 1 bann

5) 1 bann
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Bcmasumwv nponywennoe cnogo:
I'pyOble ommOKku u3MEpeHUH MOTyT OBITH
_ (uem?)

00YyCIIOBJICHBI

Ilpasunvroiii omeem (kouy):
JInbo «omuOKON IKCIEPUMEHTATOPAY, JTHOO0 «HEHCIPABHOCTHIO
npubopay, 100 «M3MEHEHUEM BHEITHHUX YCIOBHI»

1 0aaa — 3a oquH U3
MpaBUJILHBIX OTBETOB

IIK 1.3. 'oTOBUT 00BEKTHI HCCJICIOBAHUS

3adanus 3aKpvlmozo muna
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B Kakue nzmepenus coaepxar CiiydyanHyro
MOTPEIIHOCTD:

A — HEekoTophIE?

b — Hukakue?

B — mo0bie?

1 6asn1 - mpaBUIIBHO
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b Buviopamv 00un npasunvhsiti omeem.
1. YuciieHHOE 3HaUYEHUE Pe3ysbTaTa
MU3MEPEHHS C IIOMOIIBIO Tprudopa
HEOOXOIUMO OKPYTJIATH C yYETOM:
A. Bpemenu uzmepenus.

b. Tounocmu npubopa

B. Koauuecmea npoo.

1. Xumuyeckoti npupoovl geujecmaa.

1 6asn - mpaBUIIBHO
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B YKaxuTe MUHUMAJIBHO BO3MOKHYIO
MOTPENIHOCTh U3MEPEHUS 00BheMa JKHUJIKOCTH C
MOMOIIIbI0 MEPHOTO IMJIMHpa eMKocThio 10.0
M ¥ neHou aemerus 0,1 mir :

A —-0,1 mn

b-0.2Mn

B —0.05 mn

I'-1w™mn

1 6as1 - paBUIIBLHO
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Bepno Bepno nu yrBepxnenue: « Ciyuatinas
NO2PeutHoCmyb NPUCYMCIMEYem 60 8CEX

pe3ynomamax usmepenuuy?

1 6as1 - paBUIIBLHO
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Ha ConepxuT 1 pe3ynbTaT 0OJHOKPATHOIO
U3MepeHus PU3NIECKON BETMUHUHBI
ciyuaitnyto omnoOky? Jla uinu Het?

1 6aJ11 - IpaBUIIBLHO

3adanua omkpvuimozo muna
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Kak MOXHO yMEHBIINTh 3HAYEHHUE CIIy4ailHOM MOTPEIIHOCTH
pe3yIbTaTOB U3MEpEeHUs oOpasua’?

Ipasunvroiti omeem (kiou):
YBeNIUUnTh YUCIIO U3MEPEHHI TaHHOTO 00pasIia.

1 6as1 - paBUIIBLHO
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Bcmasumu nponywennoe cnoso:
[Tpu onpeeneHUN KOHIEHTPAILMU PACTBOPA METOI0M 00BEMHOTO

1 6aJ11 - IpaBUIIBLHO




aHaJIM3a PEKOMEHIYeTCs MPOBOAWTH M3MEPEHHUE HE MEHee
(xakoro konuuectBa?)  mpoOb obOpasia.

Ipasunvnolii omeem (kaou):
«TPExX»
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OKpyTJIUTh 3HAYCHHUE CPETHETO apru(hMETHUUECKOTO IS
CIIEIYIOIINX Pe3yIbTaTOB U3MEPEHHI 00beMa pacTBopa Vi, eciu
1eHa genenus 6ropetku papHa 0.1 mur:

5.6 mit; 5.3 Mi1; 5.4 MII.

Ilpasunvhoiii omeem (knouy):

1) Cuuraem cyMMy U3MEPEHHBIX 3HaYCHUN 00beMa, MIT:

> Vi=5.6 +5.3 +5.4=16.3

2) BbluHCHsEM cpeaHee apudMeTHueckoe jeneHue Vep
HAaWJICHHON CyMMbI 3HAYEHUHN HA YUCIIO U3MEPEHUN:
Vep=16.3/3=5.333...

3) OkpyrasieM MOJIy4YEHHBIH pe3yapTaT ¢ y4€TOM MOTPEIIHOCTH
U3MepeHusl 00beMa pacTBOpa C YUETOM ILICHBI JICJICHUs OIOPETKU
0.1 m1: Vcp=5.333...25.3 ma

3 0anaa —
MPaBUIIBHO:

1) 1 6ann

2) 1 6ann

3) 1 6ann
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Onpenenure Mo AaHHBIM TaOMUIBl 3HaueHUE Kod(duireHTa
CreronenTa (t) amst cepuu u3 4-x U3MEpPEHUH 1 IOBEPUTEIHHOU
BeposTHocTH 0.95:

Koadduuuments: Ctrronenta t(a, n)

JUTSL TOBEPUTEIHHON BEPOSTHOCTHU (L

U KOJIMYECTBA UBMEPEHUN N
n JloBepuTenbHas BEPOSITHOCTh &

0.68 0.95
2,0 12,7
14 4,3
1,3 3,2
1,2 2,8
1,2 2,6
1,1 2,4

N (NN |WIN

Ipasunvhoiti omeem (kaou):
3nauenue t=3.2

1 6as1 - paBUIIBLHO
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Bcmasums nponywennoe uucio:
Kosdounment CrprofeHta (t-3HaueHUs) TMNPUMEHSIOT TpU
pacueTe CpeqHEKBAJAPAaTHYHOTO OTKJIOHEHHS SX pe3ylbTaToB
U3MEpPEHUIl, eclu  YHCIO0 HM3MEPeHH He  MPEBBIIIACT
__ (cronvkux?) .

Ipasunvrolii omeem (kaou):
«aecsata (10)»

1 6as1 - paBUIIBLHO

1. MareMaTH4eCKHE OCHOBEI pa60Tr,1 C YHCJIOBBIMH JAaHHBIMH XUMHUYCCKOI'0 SKCIICPUMEHTA. 3Haqanme

PexoMenganmu AJisi IOATOTOBKH K 324€Ty
(5 cemectp)

Bonpocwt 0152 noozomoexu Kk 3auemy

MdpseL, TPaBHUIIa OKPYTICHUS.
2. dusnyeckue BEIUYNHBI, TOYHOCTD U PE3YIbTaThl UX U3MEPEHUS.

3. Craructuyeckoe pacnpeaciiCHuc (pﬂ,[[) pe3yJabTaTOB MU €TI0 Fpa(l)I/I‘-ICCKOG MMpeaACTaBJICHHUC.

I'ucrorpammel. TUNIBI CTATUCTUYECKUX PacpeAeICHUN.




4. Tlopsok TpPOBEACHHS TMEPBUYHON CTATUCTUYECKOH OOpPaOOTKH 3KCIEPUMEHTAIBHBIX MAHHBIX WU
MpE/ICTAaBICHHUS] OKOHYATENbHBIX PE3yJbTaTOB B CTaHIApPTHOM Qopme. JloBepUTENbHBIN HHTEpBa
3HAYEHUI

5. Krnaccudukanus mnorpemrHocted u3mepeHus. CuUcTEeMaTHYeCKHEe W CIIydailHbIE TOTPEITHOCTH.
[TpuGopHBIE MOTPEITHOCTH.

6. MeTo/p1 O1IeHKH TPYOBIX OTpelIHOCTel N3MepeHus (IIPaBUIIO TPEX CUTMA U JIp.)

7. CymmMapHas norpemHocTs. [IpaBuna ciioxeHus ommuboK B XMMUYECKOM aHaJIH3e.

PexoMengaumu AJisi IOATOTOBKHU K IK3aMeHY
(6 cemecTtp)

Hucuumnmza «PU3UKO-XMMHUYECKUE pacyeThl» u3ydaercss B 5-M U 6-m cemectpax. B 5 cemectpe
y4eOHBIM IIJIAHOM MPETYCMOTPEH 3a4eT, B 6 ceMecTpe SK3aMeH. DK3aMeH BKIIOUYAIOT B ce0s 1) ycTHBIE
OTBETHI Ha BOIPOCHL, 2) pe3yabTaThl PEUTUHT-KOHTPOJIS

[Ipu oTBeTax Ha BONMPOCHI MPUHUMAETCS BO BHUMAHKHE 3HAHUE U TOHMMAaHUE M0 CYIIECTBY MaTepuara,
€ro MoJHOTa W TNIyOWHA OCBELIEHUS, apryMEHTHPOBAHHOCTh, KyJabTypa peun u np. Ilpu orsere
CIEAYEeT YETKO JaBaTh OIpPEHECIECHUS TIOHITUH, JAONOJHATh KaXJbld TEOPETUYECKHM BOIPOC
COOTBETCTBYIOIIUMU IIPUMEPAMH.

B xoze sx3aMeHa npernoaaBareab UMEET IIPaBo 3a/1aBaTh JOMOJHUTEIbHBIE BOIIPOCHI.

Bonpocel k umozoeomy skzameny no oucyuniune

1. Marematnueckast MOJIETb.

2. Marematrueckoe MOJICITUPOBAHKE.

3. MeTosl pelieHus 3a/laud, K KOTOPOH MPUBOAUT MareMaTHdeckas Mojenb. O0Ias morpemHocTb
pelIeHus 3a1a4H.

4. BorurcnuTeNnbHbIE METOABI B DU3HUKE U XUMHH.

5. UuciieHHBIE METO/BI.

6. Monekyna Kak cucTeMa B3aMMOJCHCTBYIOIIMX AaTOMOB. BajleHTHble M He- BaJCHTHBIC
B3aUMOJICHCTBUS.

7. AToM-aTOMHOE TipejicTaBlieHne (001as MaTeMaTHuecKas MOJIETb).

8. IIpUHLINIIBI TOCTPOEHUS PACUETHBIX CXEM.
9. CxeMbl pacueTa CBOWCTB 3aMEILLIEHHBIX 3TaHA U €T0 aHAJIOTOB.
10. Cxembl pacueTa CBOMCTB 3aMELIEHHbBIX 3TUJICHA.
11. Cxembl pacyera CBOMCTB 3aMELICHHBIX O€H301a.
12. Cxemsl pacyeTa CBOMCTB 3aMEIIEHHBIX LUKIIONPOIAHA.
13. B3auMocBs3b MEXKAY pa3IMUHbIMH PACUETHBIMU CXEMaMH.
14. TIpenckazaresnbHble BO3MOXKHOCTH (DEHOMEHOJIOTHYECKON TEOPHH.
15. HucneHnHble pacueTsl TEPMOJUHAMUYECKHE CBOMCTB BEIIECTB (PHTAIBIIUU 00pa30BaHUS, SHTPOIHH,
sHepruu ['ub0ca, TEMIOTH UCTIAPEHHUS).
16. AnexBaTHOCTh MaTeMaTHueckoi Mojienu. CorocTaBieHrne Pe3yJIbTaTOB pacyeTa ¢ IKCIIEPUMEHTOM.
17. IloncunTaTh YUCIIO BaJICHTHBIX M HEBAJIEHTHBIX B3aMMO/ICHCTBHI B MOJIEKyJIaX 3TaHa U MpornaHa (B
[IaXMaTHBIX KOHPOpMAIHUIX).
18. [loxcunTaTh YUCIIO BaJICHTHBIX M HEBAJIGHTHBIX B3aUMOJICHCTBUI B MOJIEKYJIaxX 3TUJIEHA U OeH301a.
19. IloacunTaTh YMCIO BAJICHTHBIX U HEBAJICHTHBIX B3aMMOJIECHCTBUI B MOJIEKYJIaX IUKJIONPONAHa U
UKJI00yTaHa (B MocieHeM ciryyae — Juist miockoro 1. Onpenenenue napameTpos (B kx/mMons) MHK
JIaeT JUIs SHTANBIHI 06pasoBanus [ g () X-3amemennbIx Metana npu X =D, T, F, ClI:

AfH'CH,,D, =-74,829— 4,409 [+0,094 2 (I=0,1,2,3,4);
AFHOCH, T, = —74,.897— 3,8511+0,086 2 (I=0,1,2,3,4);
AHCH,,F, = -7338-170,76 /- 1128 2 (I=0,1,2,3,4);
AFH'CH, Cl, =-72,56 — 16,121 +246F  (1=0,1,2,3,4).

Paccunrars BenmumuuHbl [ 9s (1) 1efiTepo-, TpUTHiA-, GTOp-, XJTOp3aMelIeHHbIX MeTaHa. COMOCTaBUTh
Pe3yNbTaThl pacueTa ¢ SKCIEPUMEHTOM.

22. CocTaBUTh CXEMBI pacuéra CBOMCTB X-3aMENIEHHBIX dTaHa (B MIaXMaTHBIX KOH(OpMAIUAX) MpU
y4eTe MapHbIX B3aUMOJICHCTBHUM aTOMOB. [IpoBecTr uncaeHHbIE pacyeThl SHTATIBINN 00pa30BaHUSI.



23. CocTaBUTh CXEMbI pacyéTa CBOMCTB X-3aMEIIEHHBIX O€H30J1a MPU y4YeTe MapHbIX B3aUMOJICHCTBUI
aToMmoB. [IpoBecTn yncieHHbIe pacyeThl SHTAIBIMU 00pa30BaHUs.

Buow peitmunz-xonmpons

PelTHHT-KOHTPOIIb 110 JAaHHOW AUCUHUIIIMHE TPOBOAUTCS B TEUEHUE KaXKIOTO CEMECTPA B COOTBETCTBHUHU
¢ nencrByromuM [lonokeHHMEM O pPEUTHHIOBOM KOHTpOJE. PEUTHHI-KOHTPOJIB COCTOMT H3 JBYX
MOAYJIEH W HUTOroBOro KOHTpoyis ( 5 cemecTp — 3ader; 6 cemecTp — dk3aMeH). Kaxawlii MOmyib
BKJIIOYAET B ce0si pe3yabTaThl TEeKyIIeld paboThl BO BpeMs ayAMTOPHBIX 3aHATHH M KOHTPOJIHHYIO
(muceMeHHyr0) paboty. IlpakTukyrorcs Takke pedeparbl HW/HWIM TMPE3CHTAIMH. Y YUTHIBACTCS
IIOCEIICHUE 3aHATHM.

Cemecmp 5 (s8cezo 100 6annos)
PelTHHr-KOHTPOJIb IPOBOJIUTCS 1O Pe3ysibTaTaM TeKyIlell paOoThl B TEYEHUE CEMECTpa U BKIIHOYAET
OLIEHKY PEe3YJIbTaTOB BBHIIIOJHEHHUS JIAOOPATOPHBIX pabOT, KAYECTBO YCBOCHHUS JIEKIIMOHHOTO MaTepHaa,
IIOCEIIEHUE ayIUTOPHBIX 3aHATHUH.
Jlis mosrydeHus 3a4eTa He0O0X0IMMO MPABUIIHHO BHIMIOJTHUTH HE MeHee 50% 1abopaTopHbIX padoT.
I mogynb (Makcumym 40 GasioB)
IT moayasb (MakcumyM 40 6aiioB)
3auver (MakcumyMm 20 6asioB)
Hroro (5 cemectp): 100 Gamos.

Cemecmp 6 (sceco 100 b6annos)
I mogynb (Makcumym 30 OaioB)
MaremaTHnueckasi MoJiellb, HOCTPOCHUE MAaTEeMAaTHUYECKOW MO/IEIH, OCHOBHBIE 3TAIlbl MATEMATHYECKOTO
MOJICIIMPOBaHMS. BBIUNCIUTENBHBINA YKCTIEPUMEHT.
IToctaHoBKka MareMaTHueckoi 3ajauu. Perienue MaTemarumueckoil 3agaun. OOIIas MOTPeLIHOCTh
pelIeHHs 3a1a4u.
MeTobl YUCIIEHHOT O pelIeHus 3a/1a4. BeruucnuTtenbHble MeTOIbl B (PU3UKE U XUMUH.
BuyTtpuMonekynspHble B3auMoAecTBYA. BajeHTHbIE 1 HEBAJICHTHBIE B3aUMOAECUCTBUS (I10JICYETHI
qucia B3aMMOICHCTBHM B Pa3HbIX MOJIEKYJIaX ). DKBUBAJIEHTHOCTh B3aMMOAEHCTBHIA.

II moayasb (MakcumyMm 30 OansioB)

denomenosornueckue Metobl. Mcxomnsie dpusndeckue npeanockuiku. OcHoBHOM moctynar. O6mias
MaTeMaThueckas Mozesb. CBA3b ¢ KBAHTOBOW MEXaHUKOW. MeXMOIeKyIsIpHasi COCTaBIISIOIIAs.
ITocTpoeHne cxem pacueTa M MPOTHO3UPOBAHMS JAJS OTIENbHBIX KJIACCOB XMMHYECKHUX COEIUHEHUH
(3aMeIIeHHBIX METaHa M €ro aHAJIOTOB, JTaHa, MPOIAaHA, dTHJIEHA, OEH30Ja, MUKJIONPONaHa u Jp.).
BeiBog  pabounx ¢opmyn. YCTaHOBJIIEHHME B3aUMOCBS3M  MEXKIY pa3IMYHBIMH  CXEMaMH.
[IpenckazaTenbHbIe BO3SMOKHOCTH TEOPHH.

Omnpenenenue napaMeTpoB cxeMm pacuéra. Cucrema JMHEHHBIX alreOpandeckux ypaBHEHHH. Merton
HAaMMEHBIINX KBaApaToB. Pe3ynbraTe! pacuéra. [lorpemrHoctu: cpensis abCOMOTHAS OIIMOKA pacyeTa,
MaKCUMaJibHOE OTKJIOHeHHEe. COMoCcTaBIeHHE C 3KCIIEPUMEHTOM.

Jk3ameH (MakcuMyM 40 6anion)
Hroro (6 cemectp): 100 Gamios.



