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1. EJIM M1 3AJJAYY TUCHMUTLINHBI

e ocBOCHUSA TMCHUIINHBI (MOYJIs):

Llenb OCBOCHHUS AUCLUILIMHBI - OBJIAZICHUE METO/IaMU MaTeMaTUIeCKOi 00paboTKH
YHCIIOBBIX JaHHBIX (PU3UKO-XUMUYECKUX U3MEPEHUN U YIIIyOJI€eHHOE U3y4eHHE OCHOBHBIX
IIPUHIUIOB (PEHOMEHOJIOIMYECKON TEOPUH U €€ IPUMEHEHUE NIPH PELLICHUH 3aay pacueTa U
MIPOTHO3UPOBAHUS (PU3UKO-XUMHUECKUX CBOMCTB BEIIECTB, HEOOXOAUMBIX JUISI IPAKTHKH U HE
U3Y4YEHHBIX SKCIIEPUMEHTAIIBHO.

3agaun:

- OCBOUTH OCHOBHBIE METO/IbI IEPBUYHOMN CTATUCTHYECKON 00PabOTKH YMCIOBBIX JAaHHBIX
(DU3UKO-XMMUYECKUX U3MEPEHUI;

- YMETh CTPOUTH AJIUTUBHBIC CXEMBI U IPUMEHSATH UX MPH pacdeTax (PU3NKO-XUMHUECKUX
CBOICTB BEIIIECTB;

- HCTIOJIb30BaTh MOCTPOCHHBIC aJTUTUBHBIC CXEMBI JJIS POTHO3UPOBAHUSI (PU3UKO-
XAUMHYECKUX CBOMCTB BEIIECTB

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OOII
Huxin (paznen) OIl: B1.B
TpeGoBanus k npeABapuTeIbHOI MOATOTOBKE 00y4al01Ierocs:

Tpebyemblil ypoBeHb MOATOTOBKU 00YYAIOLIUXCS JUIsl YCIIEITHOT'O OCBOCHUS AUCHUIIIUHBIL:
UMETH MPEJCTaBICHHE 00 OCHOBHBIX 3aKOHAX (PM3MUECKOW XMMUH, 3HATh MATEMATUKY U (PU3HKY (B
npenenax oOUMX KypcoB, U3y4aeMbIX XUMHUKaMH).

dusnka

MaremaTuka

Hogsie nH(hopMannoOHHBIE TEXHOJIOTUN
Crpoenue BemecTna

HNudpopmaruka

JucuuminHbl (MOLYJ/IH) U PAKTHKH, VIS KOTOPBIX 0CBOCHUE TAHHOM JMCIUILTHHbI
(Moay./1s1) He00X0AMMO KAK NpealecTByIoIee:

Meroanka Hay4HOr0 HCCIIENOBaHUS
IIpenumioMHas mpakTHKa

Pu3nyecKue METOIbI UCCIIEIOBAHNUS
3. OBBbEM JUCHHUIIVINHBI

O01asi TPY10eMKOCTh S3ET
YacoB 1o yueOHOMY MIIaHy 180
B TOM YHCJIE:

AYAUTOPHBIC 3aHATHUS 122
CaMOCTOsTENIbHas padoTa 31
YaCcOB Ha KOHTPOJIb 27

4. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHUA 110 JUCHUIIJINHE,
COOTHECEHHBIE C INTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHMUSA
OBPA3OBATEJbHOM ITPOT'PAMMBI

[1K-1.1: I1nanupyet oTaenbHbBIE CTA U HCCIEA0BaHUS TP Hainuuuu odmiero niaana HUP

[TK-1.2: BeibupaeT TeXHHYECKHUEe CPEICTBA M METOAbI UCTIBITAHUH (13 HaOOpa MMEIOIIIUXCS)
JUISL pelieHus mocTaBiaeHHbIx 3a1a4d HUP

ITK-1.3: 'oTOBUT OOBEKTHI UCCIIEAOBAHMUS



[1K-2.1: IIpoBOaUT NEPBUYHBIN MOMCK MHPOPMAIIUU T10 33JaHHON TeMaTHKe (B T.4., C
HUCITOJIB30BAHUEM IMTATCHTHBIX 6213 ,Z[aHHBIX)

[1K-2.2: Ananu3upyet u 0000-11aeT pe3yabTaThl MATEHTHOTO OUCKA M0 TEMATHKE MPOEKTa
B BBIOpaHHOM 00JIaCTH XUMHUHU (XMMHUYECKON TEXHO-JIOTHH )

5. BUJbI KOHTPOJISA
Buael koHTpOJISI B ceMecTpax:
3K3aMCEHBI 6
3a4€ThI 5

6. AA3BIK ITPEINIOJJABAHUA
SI3BIK MpernojaBaHus: pyCCKUH.

7. CTPYKTYPA U COJAEP)KAHUE JUCHUILIMHBI (MOJLY.JI5T)

Kon HaumeHnoBaHMe pa3/ieiioB U Bun Cemectp | Hacos | Hcrtou- | Illpumeuan-
3aHAT. TeM 3ausaTus | / Kype HUKH ue

Paszgen 1. 1. Marematnueckue
OCHOBBI pa0OTHI C YMCIIOBBIMU

JTAHHBIMH
1.1 | dusuyeckue BEIUYUHEL. Jlex 5 2
Brrunciaenus. Yucna.
1.2 |3navamue uudpsl. OKpyrieHue. JIa6 5 4

dopma npeICTaBICHUS
pe3yJIbTaTOB BBIYUCICHUI

Paznen 2. 2. OcHOBBI
CTaTUCTUYECCKOIN 00pabOoTKH
pe3yIbTaTOB YKCIICPUMEHTA

2.1 |Mertoanl CTATUCTUKH. Jlex 5 14
3amauu v criocoObl TEPBUYHOM
00paboTKH pe3yIbTaTOB
IKCIIEPUMEHTA.

CrartucTrueckue pacnpeeneHus.
[Tpumenenue B puzmko-
XUMHUYECKUX pacyeTax

2.2 | BbIOOpKH SKCIIEPUMEHTAIBHBIX Jlab 5 14
JAaHHBIX

PamxupoBanue BEIOOPKU JaHHBIX
I'ucrorpammsl pactpeieneHus
pe3ynbTaroB I'paduueckue
CIIOCOOBI TOCTPOECHHUS
TUCTOIpaMM.

Pabota c nporpammoii Exel.
Pab6ota c nporpammoit OpumxuH

2.3 | KoncnekTtsl yueOHOTO MaTepHraia Cp 5 2
10 TEME 3aHSITHS

Paszpen 3. 3. ITorpemnoctn
U3MEPEHUN




3.1

[TpryrHBI BO3HUKHOBEHUS
MJIOTPEIIHOCTEMH.
Knaccugukaius rmiorpemHocTeit
CrnyualiHple OIPEUIHOCTH U
croco0 UX oIpeeNeHusl.
Cucremaruyeckue norpeHoCTH
¥ CIOCOOBI MIX OIICHKH.

['py0Oble morpemHocTy (IpomMaxu)
U UX BBISBJIICHHUE.

Jlex

18

3.2

Pacuer npubopHbIX
IIOTPELIHOCTEN B PA3JIMUHBIX
MeTOJ1ax:

I'paBumenpus;
Tutpumerpus;
Crnexrpockonus u 1p.

Pauer cranmapTHOTO OTKIIOHEHUS
pe3yJIbTaTOB U3MEPEHHUIA.
Onenka rpyobIx OmHUO0K
u3mepenus (4 Merona).
Pacuer nocrossHHON
CUCTEeMAaTUYECKOU OIINOKHU.
Pacuer neemeHnHo
CUCTEeMaTUYECKOU OIINOKHY. .

JIa6

16

33

KoHcnekTsl yaeOHbIX
MaTepUajIoB IO TEME 3aHATUS

Paznen 4. 4. CxeMbl pacuera
CBOMCTB B psiJly HU30MEPOB
3aMeleHust 0a3uCHOrO
COeIMHEHHS

4.1

Jlex

4.2

JIab

16

4.3

10

Paznen 5. 5. Koppensuuun
«CTPYKTypa — CBOMCTBO aJIKaHa»
Ha OCHOBE TOIOJOTUYECKUX
WHJEKCOB MaTPUIbl PACCTOSHHUN

5.1

JIex

5.2

JIab

12

53

10

Paznen 6. 6. Koppensiuuu
«CTPYKTypa— CBOMCTBO) BEIIIECTB
Ha OCHOBE TOMOJIOTHYECKUX
WHJCKCOB MaTPHUIIBI CMEXKHOCTH

6.1

Jlex

6.2

JIa6

6.3

Cp




Paznen 7. 7. Koutponb

7.1 DK3aMeH 6 27
Cnucok o0pa3oBaTe/IbHbIX TEXHOJIOTHH

1 [HWudopmannonnsie (1udpoBbie) TEXHOIOTHH

2 | AKTHBHOE CIIyIlIaHUE

3 | Tpenunr

8. OHEHOYHBIE MATEPHAJIBI UL ITIPOBEJEHU S TEKYIIEA "
IMPOMEXYTOYHOU ATTECTALIUN

8.1. OueHouHbIe MaTEepUAJIBI IS MPOBEIeHUs TeKYIel aTTecTaluu
[Tpunoxenue 1
8.2. OueHouHbIe MaTEepUAJIbI IS POBEIEHUs] MPOMEKYTOYHOI aTTecTalluu
I[TPUJIOXEHME 1
8.3. TpeGoBaHus K peliTHHI-KOHTPOJIIO

Bubl peiTUHT-KOHTPOIIS

PeﬁTHHF-KOHTpOHL 0 JaHHOM AUCUMILIMHE IMPOBOAUTCA B TCUCHHUC KAXKA0I'0 CEMECTpa B

COOTBETCTBUHU C AeHCTBYOINM [Tos10’keHNEM O PEHTUHIOBOM KOHTpOJIE. PEUTHHI-KOHTPOIIb
COCTOUT M3 JIBYX MOJYJIEH U UTOTOBOIO KOHTPOJIS ( 5 ceMecTp — 3a4eT; 6 cemecTp — 3K3aMeH).
Kaxp1it MoTynb BKITFOUAET B ¢€0s pe3ysIbTaThl TEKYIIEH pabOThI BO BpEeMSs ayAUTOPHBIX 3aHITUN
KOHTPOJIbHYIO (MMCbMEHHYIO) paboTy. [IpakTukyroTcs Takke pedepaTsl W/Uu Npe3eHTaUH.
Y4uUTBIBaETCS MOCEIIEHNE 3aHATUN.

Cemectp 5 (Bcero 100 6amnoB)

PeﬁTHHF-KOHTpOHL IMPOBOAUTCH IO pE3yJIbTaTaM TeKymeﬁ pa6OTBI B TCYCHHUEC CEMCCTpa U

BKIIFOYACT OLCHKY PE3YJIbTATOB BBIIIOJIHCHUS J'Ia60paTOpHBIX pa60T, Ka4ueCTBO YCBOCHMUA
JICKIMOHHOI'O MaTe€puaia, moCCuCHUC ayAuTOPHBIX 3aHATHH.

pabor.

Jlns nmonydeHus 3ayeTa HEOOX0AMMO MPABUIILHO BBIOIHUTH HEe MeHee 50% J1abopaTopHBIX

I monyne (MakcumyMm 40 6aI0B)
II moyns (MakcumyM 40 GansioB)
3auet (MakcumyM 20 6amioB)
Uroro (5 cemectp): 100 Gamnos.

Cemectp 6 (Bcero 100 6anoB)

I mogyns (MakcumymM 30 6anioB)
MaremaTrueckasi MOJIeIb, TOCTPOSHHE MAaTEMaTHIECKON MOJIEITH, OCHOBHBIE ATAITBI

MaTEeMaTUUICCKOTO MOACIINPOBAHUA. BrruncnutenbHbIN SKCIICPUMCHT.

ITocTanoBka MaTeMaTH4YeCKOM 3aja4n. PelieHre MaTeMaTHIeCKOM 3a4aun. O61ua;1

MOTPEIIHOCTh PEHICHUS 3a/1a4H.

MGTOHLI YHUCJICHHOT'O PCUICHUA 3aaa4. BrerancnurensHEIC METOJBI B (1)1/[31/[1(6 n XUMHH.
BHYTpI/IMOJ'ICKyJ'ISIpHBIC B3aPIMO,Z[CI>'ICTBPIH. BanenTHble 1 HeBaJIEHTHBIS B3aHMOHeﬁCTBHH

(HOI(C‘-IGTLI YHCJa B3aUMOJICHCTBUIM B Pa3HbIX MOJ'ICKYJ'IE[X). OKBUBaJCHTHOCTD B3aUMOICHCTBUM.




IT moynb (Makcumym 30 6aioB)
denomeHoornueckue Metobl. Micxoausie pusnueckue npeanocbuiku. OCHOBHON

nocrynar. Obmas Mmatemaruyeckas Mozieib. CBsA3b C KBAHTOBOM MEXaHUKON. MeXMoeKysipHas
COCTaBJIAIOLIA.

HOCTpOCHI/IC CXEM pacde€Ta U IMPOrHo3upoBaHuAd JJIs OTACIBbHBIX KJIIACCOB XUMHYCCKUX

COGI[I/IHeHI/Iﬁ (BaMeH_[eHHBIX MCTaHa U €ro aHaJIOT'0B, dTaHa, ITPOIlIaHa, 5TUJICHA, GeHaona,

LUKJIONpoMNaHa u ap.). BeiBon padouux ¢popmys. YcraHOBIEHHE B3aUMOCBI3U MKy Pa3IMYHBIMU
cxemamu. [Ipencka3arenbHbie BO3MOXKHOCTH TEOPHH.

Omnpenenenue napamMeTpoB cxeM pacuéra. CucreMa JIMHEHHBIX alreOpandecKux

ypaBHEeHU. MeTo HauMeHbIINX KBaapaToB. Pe3ynbrarel pacuéra. [lorpenrnoctu: cpenuss
abcomoTHas ommOKa pacuera, MaKCUMallbHOE OTKJIOHEeHHEe. COMOCTaBICHHUE C SKCIIEPUMEHTOM.

Dx3ameH (MakcumMyMm 40 6aioB)
Htoro (6 cemectp): 100 Oamos.

9. YYEBHO-METOJUYECKOE U UH®OPMAILIMUOHHOE OBECHEYEHUE
JUCLMILIMHBI (MOLYJIS)

9.1. Pekomenayemasi quTeparypa

9.3.1 IlepeyeHb NPOrpaMMHOI0 odecredeHust

Kaspersky Endpoint Security 10 mis Windows

Adobe Acrobat Reader

Google Chrome

WinDjView

OpenOffice

Foxit Reader

Notepad++

ISIS Draw

Ol Q||| B|W[N] —

Origin 8.1 Sr2

[a—
e

Muorogynkuronansubii penakrop ONLYOFFICE

9.3.2 CoBpemeHHbIe IpodeccHOHATbHBIE 0a3bI TAHHBIX U HH(POPMalLMOHHBbIE CTIPABOYHbIE

CUCTEMBbI

—_—

9BbC «ZNANIUM.COM»

9BbC «IOPAUT»

OBbC «YHuBepcurerckast OnOIMOTEKa OHJIAH

9BC IPRbooks

9BbC «Jlaup»

9bC BOOK.1u

OBC Tel'Y

Hayunas snekrponnas 6ubnnorexa eLIBRARY.RU (noanucka Ha sxypHasb)

O oo | N D] K| W] b

Penosurapuii TBI'Y




10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MO Y JIS)

AyauT- Oob6opynoBanue

3-243 KOMIUIEKT Y4eOHOU MeOen, KOMITBIOTEPhI

3-408 KOMIUIEKT Y4eOHON MeOeu, MepeHOCHON HOYTOYK, MPOSKTOPHI, abcopOIroMeTp,
Tese()OHBI, apeoMeTp, OapoOMeTp aHEPOU ]I, IPEJTb, KOJTOHKHU, MEIIAJIKAa MAarHUTHAS,

11. METOAWYECKHWUE MATEPHUAJIBI JJIS1 OBYYAIOIIIMXCS [TO OCBOEHUIO
T CIATLITAHBI

MeTtoauueckue yKkazaHus K 1ab0paTopHbIM paboTaM

Ha naGopaTopHBIX 3aHATHIX pa30oUParOTCs KIIOUEBbIEe (y3JI0BBIE) BOIPOCHI MIPEAMETa C
nensio Oosee rayookoro ux nonnmanus. [Ipaktukyercs mupoxoe ucnoib3oBanue [1IK (Hampumep,
METO/BI KOMITBIOTEPHOM IpadMKn) U APYTUX TEXHUUECKUX CPEACTB (MOJIEKYISIpHBIC MOIEIH,
BHJICO3AIUCH JICKIIUH TpernoaaBareis u T.11.). [IpoBoasiTcs Takke HeOObIIne padoThl 110
3aKpEeIUICHUIO JICKIIMOHHOTO MaTepuaia. Pe3ynpraTsl paboT y4UTHIBAIOTCS PU PEHTHHT-KOHTPOJIE.

Meroanueckue peKOMEHIAIUY 110 OpraHU3aIuU

CaMOCTOSATENFHOM paboThI

CamocrosTenpHas paboTa IMPOBOAMUTCS C LENbIO YIITYOJICHHS U 3aKPETUICHHUS MTOTyICHHBIX B
X0A€ JEKIIMOHHBIX 3aHATHI 3HAHUU 1 HpI/IO6peTeHI/IC HAaBBIKOB I10JIb30BaHUA peKOMeHI[OBaHHOﬁ
JUTEPATYPOH, HABBIKOB HAYYHOT'O UCCIICTOBAHUSL.

CamocrosrenbHas paboTa HAYMHAETCS ¢ padOThI Ha/l JIEKIIMOHHBIM MaTepuaioM. OHa
BKJIFOUAeT KOHCHEKTHPOBAHUE JICKIIUH 1 MOCIEAYIOIIyo paboTy ¢ yueOHuKoM. [Ipu pabote Hafg
TEKCTOM JICKIIUU CTY/CHTY CIIeAyeT 00paTuTh 0c000€ BHUMAHHE HAa OCHOBHBIC TIOHSATHS U3y9aeMON
TEMBI, a TaK JK€ Ha yKa3aHUs U PEKOMEH/IAIMH TPETI0IaBaTelIsl 10 BBHITTOJIHEHHIO 3aaHHsL.

IlepeyeHb OCHOBHBIX MOHATHI, H3y4YE€HHE KOTOPBIX IIPELYCMOTPEHO JAHHOW TUCHUTIIMHON
BrruncnurenbHas MaTeMaTHKA

BeruucnurenbHble METObI B (PU3UKE U XUMHUH

Maremarudeckast MOJEIIE

MaremaTrnueckoe MOAEIMPOBAHUE

B3aumMozeicTBus aToMOB

BasieHTHBIE 1 HEBAJICHTHBIE B3aUMOCHCTBUSA

N3omepus. Buasl nzomepun

OHranbnus o0pa3oBanus. DHTponus. JHepruu ['no6oca. Termnora ncnapenus
HucneHHsle pacyeThbl

PacuerHble cxembl. B3auMOCBA3b MEXy pa3IM4YHbIMU PACUETHBIMH CXEMaMHU
Meton Hanmenbiux kBaapatos (MHK)

PexoMenaanuu uis MOATOTOBKH K 3a4eTy
(5 cemectp)

Juctumimza «@U3MKo-XUMHUYECKHE PacyeTh» U3ydaercs B 5-M 1 6-M cemectpax. B 5
ceMecTpe y4eOHBIM IUIaHOM ITPETYCMOTPEH 3a4eT.

BOHpOCBI JJId TIOATOTOBKH K 3a4€Ty

1. MaremaTuyeckre OCHOBBI PAa0OTHI C UUCIIOBBIMU IAaHHBIMU XUMHUECKOTO SKCIIEPUMEHTA.
3Havamue uudpsel, IpaBuiia OKPYTICHUS.

2. ®u3nuyecKue BeIMYUHBL, TOYHOCTh U PE3YyIbTAThl UX U3MEPEHHUSI.

3. Craructuueckoe pacrpesesneHue (ps) pe3yabTaToB U ero rpaduyeckoe npeacTaBieHue.
I'mcrorpammel. TUIBI CTATUCTUYECKUX PACIPEECIICHUN.




4. Tlopsimok TpOBEACHUS TIEPBUYHON CTATUCTUYECKONH 00paOOTKHU AKCIIEPUMEHTATBHBIX
JAHHBIX U MPEICTABICHISI OKOHYATEIHHBIX PE3yJIbTaTOB B CTaHIAPTHOHN dopme. [[oBepuTenbHbBIN
VMHTEpBaJl 3HAYCHUN

5. Kimaccudukanus norpemnocteit usmepenusi. CuCTeMaTHYECKUE U CITydalHbIe
norpemHocTy. [IpruOopHbIe MOTPEIHOCTH.

6. MeTo/1bI OLIEHKH TPYOBIX MOTPEIIHOCTEN U3MepeHus (TIPaBUIIO TPEX CUTMa U JIp.)

7. CymmapHas norpeiHocts. [IpaBuiia cnoxenust oimmu00oK B XMMUUYECKOM aHAIU3E.

PGKOMGHI[EH_[I/II/I U1 TOATOTOBKH K 3K3aMCHY
(6 cemectp)

Jucnumimza «PU3MKo-XUMHUYECKHE PACUEThI» U3ydaeTcs B 5-M U 6-M cemecTpax. B 5
ceMecTpe Y4eOHBIM IUIAaHOM IIPETYCMOTPEH 3a4eT, B 6 ceMecTpe dK3aMeH. DK3aMeH BKIIFOYAIOT B
ce0s 1) yCTHBIC OTBETHI Ha BOMIPOCHI, 2) Pe3yIbTaThl pEHTUHT-KOHTPOJIS

IIpu oTBETax HA BONIPOCHI IPUHUMAETCS] BO BHUMAHUE 3HAHUE U IOHUMAHHUE M0 CYLIECTBY
MaTepuaia, ero MoJIHOTa U TITyOWHA OCBEIIEHUS, ApTYMEHTHPOBAHHOCTb, KYJIBTYpa PEUH U TIp.
[Ipu oTBeTE CiienyeT YETKO AaBaTh ONPEACICHUS OHATUI, JOMOJHATh KaXIbli TEOPETUUECKUN
BOIIPOC COOTBETCTBYIOLIUMHU IIPUMEPAMHU.

B xo1e sk3ameHa npenogaBaresib UMEET IPaBO 3a7aBaTh JOMOJHUTEIIBHBIE BOIIPOCHI.

ITPUJIOXKEHME 1.
Jucuumimna: «@U3NKO-XUMHUYECKUE PACUETBI»

®opMa NPOMEKYTOYHOI ATTeCTAIIMN U CEMECTP MPOXOKIEHHUS:
3ayer B 5-M cemecTpe,
DK3aMeH B 6-M cemecTpe.

OueHovHbIe MaTepHAJIbI AJIs1 IPOBEAEHUS TeKylIeld U MPOMeKYTOYHON aTTeCTANNHU
5 CEMECTP
Bonpocul u 3a0anusn ona nposedenua mekyuieii ammecmayuu

Pexomenoayuu k evinonnenuio 3a0anuii
[Tpu BeIOTHEHNH 33 JaHUS HEOOXOAUMO CIIEJIOBATh METOJNYECKIM yKa3aHHUSIM K padorTe.
1. BHuMarenabHO MPOYUTATh YKa3aHUs K paboTe
2. PaboTaTh caMOCTOSITEIIBHO
3. Co3narts daitn «®HMO-Paborta Ne_ »
4. Ykazats: nary, ®UO, TeMy 3aHsATHS, BOIIPOCHI
5. IlocnenoBarenbHO OTBETUTH Ha BCE BOMPOCHI, 003aTeIbHO MOJb3YACh TEKCTOM yU4eOHOTO MocoOusl.
[Tpu 5TOM OCHOBHOE BHUMaHHE CIIEAYET YACTHUTh:

. OCMBICIEHUIO TEPMUHOB U MTOHATHI 110 TEME 3aHITUS

. OCHOBHBIM 3aKOHOMEPHOCTSIM BBIYHCIICHUHN

= [TocnenoBarenbHOCTH AEHCTBUM IIPU pacyeTax

. Pacuetnbim dopmynam (pacuugposams 0603Hauenus, ykazamos eOUHUYbL USMEPEHUS)
. VY CnoBUSM U OTPaHUUYEHUSIM B HCTIOIH30BAHUH PACUETHBIX METOJIOB

6. ®aiin oTyeTa OTPEJAKTUPOBATH
7. 3ameuaHus IIperojaBaTelis He YyIalATh, MCIPABICHHsS OIIMOOK  cJenaTh IOJ 3arojJOBKOM
«lopaboTka.

3aganue 1.
OBIIME ITPABUJIA MATEMATUYECKHWX BBIYKMCJIEHUI
1. Yro Takoe «3Havamue mudpbl» U KaKk 4TO OHUA 3HA4AT?
2. Ilepeuncnuth npaBuiia OKPYTICHUS YUCEIL.
3. [lepeuncnuth mpaBwiia 3aITMCH OKOHYATEILHOTO PE3yJIbTaTa U3MEPEHHS B CTaHIAPTHOU popme.
3ananue 2.



[IOT'PEIIIHOCTU U3MEPEHUI
1. YUto Takoe norpemHocTs u3mepenusa? Kak ee orieHuBaror?
2. Yem aOCOMIOTHASI IOTPEIIHOCTD OTIMYACTCA OT OTHOCUTEIBHOM?
3. UeM xapakTepHu3yrOT Ka4YECTBO U3MEPEHHUS?
4. KakoBbl IPUYMHBI [TOSIBJIEHUSI IPOMAXOB ?
5. Yrto Takoe cucTeMaTUyecKas MorpeiHOCTh?
6. KakoBa poib MOJEIIbHBIX HECOOTBETCTBUM B pa3BUTUU HAyKU?
7. Yto Takoe ciny4daitHasg norpemHocTs? Kakue npuauHbl IPUBOIAT K €€ MOSIBICHUIO?
8. IlepeunciuTh BO3MOKHBIE HCTOUHUKH ITOTPEIIHOCTEN U3MEPEHUI.
3aganue 3.
CJIYYAMHBIE IO PEIITHOCTH
1. OcHOoBHBIEC TepMHUHBI, 0003HaueHUs U popmyibl pacuera( Cpedrnee snauenue; oucnepcus, Cpeonee
KeaopamuiHoe OMKJIOHEHUe, 0o6epumesnbHbulll unmepeal, dosepumenbHas
sepossmuocmo, Ko3ppuyuenm Cmoiodenma)
2. IlpaBuiia pacuera cpeHero KBaApaTuuHOTO OTKJIOHECHUS
3aganue 4.
3AKOHbI PACIIPEJIEJIEHUS CJIYYANHBIX BEJIMUMH
1. Kak MoHO rpaduuecku mpecTaBuTh CTATUCTUYECKOE 3aKOH HOPMAJIBHOTO pacIipeieTICHUs
CIIyYaifHBIX BETUYHH (THCTOTPAMMY) — YTO PACCUUTHIBAIOT, UYTO OTKJIAIBIBAIOT IO OCSAM Tpaduka?
2. Yro Takoe reHepanbHasi COBOKYIMHOCTD ClIy4allHbIX BeJM4nH? YUTo Takoe ciiydaliHas BbIOOpKa
pe3yabTaToB?
3. YeM xapakTepHu3yeTcs KpruBas HOpMaJIbHOTO pacnpeseneHus (kpusas ['aycca)?
4. Kak xapakTepu3yeTcsi KpuBasi CTaHAAPTHOT'O HOPMAJILHOT'O PaclpeIeSIeHUs] CIIyYaiiHbIX BETUYNH?
Uro xapakrepusyeT HopMupoBaHnHas dyHkius Jlannaca?
5. JoBepuTenbHas BEpPOITHOCTh, YPOBEHb 3HAYMMOCTH U UX PEKOMEHyEeMbIC 3HAUCHUS.
6. Kak 3aBuCHT DOTrpeNIHOCTh pe3yibTaTa OT YUCIa U3MEPEHUN?
7. Meron MaJibIXx BBIOOPOK (OCHOBAHHS, BO3MOXKHOCTH M YCJIOBUS TpUMeHeHus ). Pacnipeaenenne
CrpronenTa (t-pactipenenenue). Crenerb cBo60bI ().
3ananue S.
NCKJIFOYEHUE I'PYBbIX OLIMBOK: ITPABWJIO TPEX CUI'M
1. Kakue morpemrHoCTH Ha3pBalOT TPyObiMH? UTO MENal0T ¢ TaKUMHU IOTPEHIHOCTSMHU IPH KX
oOHapyx eHuu?
2. ChopmynupoBaTh IPABUIIO TPEX CUTM JJISI UCKITFOYSHHS TPYOBIX OITHOOK.
3. Kakoii cMbICII UM€EeT BeJIMYuHa curma?
4. Kakoli 3aK0H pacrpeaeneHus INIOTHOCTH CIIy4ailHOM BEJIMYMHBI XapaKTepU3yeT
MIPaBWJIO TPEX CUTM?
5. Kakoil npoueHT ciy4allHbIX BEJIMYMH NONaAaeT B UHTepBall + 3curma?
3ananue 6.
OITPEJIEJIEHUE ITOCTOSTHHOM CUCTEMATHWYECKOM OIIIMEKH
1. ITo KakuM KpHUTEpHUSIM ONIPENEISAIOT OJHOBPEMEHHO HAINYUE TOCTOSHHON U IEPEMEHHOM
cucremarnyeckoit ommOku?. Kakue 3HaueHUs: MOTYT UMETh 3TU KPUTEPUU B CIIydae HATHUUS
CHUCTEMATUYECKUX OIMUOOK?
2. Onucath yciaoBHS IPUMEHHUMOCTH METOa MPOBEPKH HATTUYUS CUCTEMATHUYEC-KOM OIIHOKH 10
TEKYIIUM aHaJu3aM
3. Kak ompenenuTtsb 1Mo TEKyIIMM aHaIu3aM HaJIMYUe MOCTOSTHHON CHCTeMaTH4ec-Kou OmuoOKu?
VYkazaTh mociae0BaTeIbHOCTD ICUCTBUNM U MpaBUjia pacyeTa.
4. Mo nanueiv [IPUMEPA ornieHUTHh Hamu4Ke MOCTOSTHHONW CUCTEMATHYECKOM OIMOKY B MPUBEACHHBIX
pe3yibTaTax U3MEpeHUsI.

3ananue 7.
OBIIME 3AKOHOMEPHOCTH CJIO’)KEHM A OILIMBOK
1. MaremaTtuyeckoe BeIpaskeHHE /Ui CyMMapHOW OIIMOKH;
2. Yetblpe BuJa ypaBHEHHI JIJIsl pacyeTa CyMMapHOU OIIHUOKH.
3. Korma s pacuera cymMMapHOW OIIMOKM UCHOJNB3YIOT abconiomHuble OIIMOKH, a Korja
omHocumeinbHule?
3ananue 8.
OCOBEHHOCTU CJIOXXEHU A OIIMBOK
TP AHAJIMTUYECKUX OIIEPAIINAX



1. Kak onpenenuts ommoKy 636euusanus?
2. YcoBus yMEHBIIEHUS OMMOKU TPaBUMETPUUECKOTO METOIa
3. Kak onpenensiercst owudxa npu denenuu npodwl (pasdasienuu) B 00beMHOM aHaAIN3E?
4. Pacuet owubku onpedenenuss mumpa pacTBopa U CocoObl €€ YMEHBIIICHHUS.
3amanue 9.

ITEPEMEHHASI CUCTEMATHUYECKAS OLLIMBKA
1. ITo KaKUM KPUTEPUSAM OTPEICIISIOT HATMINUE HepeMeHHOU CUCTEMAaTHISCKON OIMMOKH B METO1e
OJIHOBPEMEHHOT0 UX omnpeeneHus? Kakue 3HaueHuss MOTYT UMETh 3T KPUTEPHUH B CIydae HATHIUS
CHUCTEMATUYCCKUX OIIHOOK?
2. Kak onpeienuTh 1o TEKYIIUM aHAJIM3aM HAIHYUE nepeMeHHOl CUCTeMaTHUeCKOU OITMOKHU?
YkazaTp oCiaeq0BaTeIbHOCTD ICUCTBUNM U MPABUJIa PacyeTa.
3. ITo nanaeiM [TPUMEPA onieHuTh Hamu4ue nepemerHot CACTeMaTHIECKOM OMMOKH B MPUBEICHHBIX
pe3yibTaTax U3MEpeHusl.

PCKOMeHI[aIII(II(I AJIA BBIIMMOJTHEHUS KOHTPOJIbHBIX paﬁoT

st ceoero BAPUAHTA skcriepuMeHTaIbHBIX TaHHBIX MPOM3BECTH BCE HEOOXOIUMBIE NEHCTBUS U
pacyeTsl JUIA ONpENeieHUsl JIOBEPUTEIBLHOTO MHTEpBaJia 3HAYCHUM HW3MEPEHHOW BEIMYMHBI IS
3a/IaHHOU JIOBEPUTEIIBHOW BEPOSTHOCTH.

Pexomenoyemcs:

1) cocmasumu nociedosamenbHOCHb pacyemos

2) pesyrbmamul cpaszy oghopmisims 6 maoiuyy

3) npusooumuo hopmyavl U NOOCMABIAMb 8 HUX YUCAA NPOMENCYMOUHBIX PACUEO8

4) He 3a6b1tmb okpyenums pe3yiomam 00 npasuivbHolU 3Havauel yuppol.

KonTponbnas pabora 1.
PaccuuTath cpeHION0 KBaJpaTUYHYIO OIIMOKY S M3MEPEHUH U OLIEHKY IOBEpUTENbHBIX IPAHUL] € JUIs
JoBepUTENbHOMN BeposiTHOcTH p=0.95.

KontponbHas padoTta 2.
st ceoero BAPUAHTA nanHBIX IPOBEPUTH HATMYKE TPYOBIX OMIMOOK U3MEPEHHS 110 METOTY t-
3HaYCHMU (7151 JoBepUTeabHOM BeposTHOCTH 0.90)

KonTponsHas pabora 3.
Beimucath mopsiiok MPOBEACHHS pacYeTOB OIPEIeICHUS IPYObIX OMIMOOK 10 METOy 4D 3HAUCHUIT
Jlist ceoero BAPUAHTA naHHBIX POBEPUTH HATMYKE TPYOBIX OLIMOOK M3MEPEHUS 10 MeTOay 4D
3HAYEHUM.

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

TunoBbie KOHTPOJIbHBIC 3aIaHUA IJIA IPOMEKYTOYHOI0O KOHTPOJIHA

Pesyabratr DopMyJHPOBKA 3a]aHUA Bup padorsi / T —
(MHaAMKATO cnocoo prrep
OLICHUBAHMS
P)

[K-1.1 3aoanue 1. Cocmasumo niau TBopueckoe HNmeetcsa nomHoe BEpHOE
IIPOBEJICHUS pacyeTa 3aganue/[lucy | pemenue, BKIIOYaroIiee
JIOBEPUTEIILHOTO MHTEpBaia MeHHas paboTa | IpaBUJIbHBIN OTBET — 3
3HAUEHUHN U3MEPSIEMON BEITMUNHBI 6aia;

C UCIIOJIb30BAaHUEM OJIHOU U3 JlaHo BepHOE pelieHue,
CTaH/IapTHBIX KOMITBIOTEPHBIX HO JIOMYIICHBI HE
MIPOrpaMM. CYLIECTBEHHbIE
3aoanue 2. CocTaBUTH aITOPUTM (akTHueckue ommoKy,
NEWCTBUM JIJIS1 pacyeTa HE NCKa)KaroIlue
CPEIHEKBAAPATUYHOTO OTKIOHEHUS o01iero cMmpicia— 2
3HA4YECHHUI U3MEPSIEMOM BEITNYHHBI. Oasna;




HNwmeercsa BepHoe
pELLIEHHE TOJBKO YacTH
3amaHug— 1 Oai.

IIK-1.2 3aoanue 1. OnpenenuThb [Tucemennas HNmeetcsa nomHoe BepHOE
HaJINYHE TPYOBIX OMNOOK B pabota pelleHre, BKIKOYarollee
pe3yabTaTax U3MepeHu PU3UKO- IpaBUIbHBIN OTBET — 3
XMMHUYECKOTO CBOMCTBA BELIECTBA 6amna; JlaHo BepHOE
10 METOAY TPEX CUTM. peleHue, Ho AOMYIIEHbI
3aoanue 2. Onpenenutb HECYIECTBEHHbBIE
JIOBEPUTEIbHBIN HHTEpBAI (akTuueckue ommoKy,
3HAYEHUI U3MEPAEMOUN BETUYNHBI HE UCKaXKarolue
C TIOMOIIIBI0 porpaMmMbl Origin oOmero cMbicia— 2
3aoanue 3. IlpousBecTtu pacyeT Oamna; imeercs BepHOE
CPEAHEKBAIPATUYHOTO OTKIOHEHHUS peleHe TOJIbKO YacTh
pE3yJIbTaTOB AHAJTUTHYECKOT O 3aganus— 1 Gam.
OIIpeJICJIEHUS COAEPIKAHUS
OCHOBHOTO BEILIECTBA B
ucclielyeMoM obpasLe ¢
HCIIOJIb30BAHUEM OJHOU M3
CTaHJAPTHBIX KOMIIBIOTEPHBIX
IIPOrpPaMM.
[IK-1.3 3aoanue 1. Cepuro pesynbraroB | [lucbmennas Hmeetcs nosHoe BEpHOE
n3MepeHnH (pru3nvecKol BeMUYMHbBL | paboTta pelLlIeHNEe, BKIIIOYAIOLIEEe
IIPEJCTaBUTh B TaOuLe NpaBUIbHBIN OTBET — 3
CTaTHUCTHYECKOI0 pacIpeieieHHs Oamna; /lano BepHOE
OTHOCHUTEJIBHBIX YaCTOT . peleHue, HO I0MYIIEHbI
3aoanue 2. C noMo111b10 HECYIIECTBEHHbIE
nporpammsl Excel paccuuratsb (akTuueckue ommoKy,
CpeIHEKBaIpaTUYHOE OTKIIOHEHUE U HE MCKaXKarollue
JIOBEpPUTEIIbHBIN UHTEpBAI 3HAYECHUN o01iero cmpicia— 2
JUIS 33JAaHHOT'O CTaTUCTUYECKOTO 6amna; meercs BepHOE
pacnpeneneHys pe3yabTaToB pELIEHUE TOIBKO YaCTH
M3MepeHnH (PrU3N4ecKor BENUYHHBL 3anaHus— 1 6ami.
IK-2.1 3aoanue 1. Ilo nurtepatypsbsiM | TBopueckoe HNwmeercs nomHoe BepHOE
[K-2.2 JaHHBIM ~ ONpeAeNuTh  Hanuuue | 3aganue/Iluchy | pemieHue, BKIIIOYaroliee
rpyObIx ~ OmMOOK B  CEepUM | MEHHas paboTa | MpaBUJIbHBIN OTBET — 3
AQHAJIMTUYECKUX U3MEPEHUH. 6amna; /laHo BepHOE
3a0anue 2. C  1OMOIIBIO pelIeHNEe, HO JOIYIICHBI
CTaHJIapPTHBIX KOMIIBIOTEPHBIX HECYIECTBEHHbBIE

IporpaMM HpPOBECTH TMEPBUYHYIO
CTaTHUCTUYECKYIO 00pabOTKy cepuu

JUTEPaTypPHBIX
SKCIIEPUMEHTAJbHBIX JIaHHBIX U
IIPEICTaBUTh pe3ynbTaThl B

cTaHgapTHOU (hopme.

3aoanue 3. C
nporpamMmbel  Excel
CPEIHEKBaJPaTUYHOE  OTKIIOHEHHE
OITyOJTMKOBAHHBIX pe3yJIbTaToB
M3MEpeHnH  (PU3UKO-XUMUYIECKOTO
CBOICTBA BEIECTRA.

MIOMOIIIBIO
paccuuTaTh

(hakTHUeCKHe OMMOKH,
HE UCKaXAOIIIHe
o011ero cMpiciia— 2
6amna; meercs BepHOE
pelleHue TOIbKO YacTH
3amanusi— 1 6an.

6 CEMECTP




Kpurepun onieHKkHn 0CBOeHUsI KOMIIeTEeHIIMIT 0aKalaBpaMu N0 JMcHHIIMHE «DU3NKO-
XMMHYeCKHe pacyeTbD)

Ne Pesyabrar Bup padorsl / ciocod Kpurepun oneHuBanus
(MHAUKATOP)
1 IK-1.1 BU/! 30 6annos
IIK-1.2 pelieHue 3a1a4y B paMKax
IK-1.3 71a00paTOPHBIX 3aHATUN IO TeMaM- | AKTHBHas paboTa Ha 3aHATUU —
[K-2.1 4-6 pelleHne y TOCKU 2 danna
[K-2.2 €rocoo:
TPaaULIMOHHBIN
pe3yabTaThl:
yriryosieHHast mpopaboTKa TeMbl
Brimonnenue nabopatopHbIx
paboT ABISIETCS] HEOOXOOUMBIM, HO
He 00CMamoyHbIM YCIOBUEM
MIOJYYEHHUS TTOJIOKUTEIIBHON
OILICHKHU
2 BMJI: 5 6annoe — oT4eT MO CAMOCTOSITEIIBHON
BBIMIOJTHEHHE CaMOCTOSTEIbHON paboTe 3a ceMecTp MPeACTaBIEH B BUE
paboThI pe3eHTaluu, OPOPMIIEH 1O
crnoco0: TpeOOBaHUAM, COACPKUT UH(DOPMALIHIO
Ha KOMIThIOTEPE 10 BCEM 3aJIaHUSIM;
pe3yJabTaThl: 4 fpanna — OTYET MO CAMOCTOSITEIBHOU
1. 0630p TeMbI CBOEH HAy4YHOM pabote 3a ceMecTp MpeACTaBICH B BUJIE
paboThl, METOMKHU U OOBEKTOB npe3eHTaluu, OPOPMIIEH MO
WCCJICIOBAHMSI, IPE/ICTABIICHHBINA B | TPEOOBAHUSIM, COJICPKUAT HHPOPMAITHIO
BUJIE PE3CHTAIIUU 6oxee 3/4 oT Bcex 3amaHMil;
2. CHIUCOK MaTEHTOB 110 3aJJaHHON 3 6anna — OTYET 11O CAaMOCTOSATEIbHON
TeMe, OCYILECTBICHHBIN Mo 6a3amM | pabote 3a cemecTp oOpMIIEH HE B
JAaHHBIX, 0)OPMIICHHBIN B COOTBETCTBHUH C TPCOOBAHUSIMH,
COOTBETCTBUH C TPEOOBAHUSIMH. coZiepKUT nHGpopmanuio dosee 3/4 ot
BCEX 3aJaHHM;
2 fpanna — OTYET MO CAMOCTOSITENHHOU
Brinonnenue camocToATenbHON pabore 3a cemecTp 0(hOPMIICH HE B
paboThl IO UHAUBUAYATHHOU TEME | COOTBETCTBHH C TPEOOBAaHUSIMH,
SBJISIETCSI HEOOXOOUMBIM, HO He conepxuT uHpopmaruio 6omnee 2/4 ot
00CmMamo4HbiM YCIOBUEM BCEX 3a/IaHU;
MTOJIY4EHUS TIOJIOKUTEIBHON 1 6ann — oTYET 11O CAMOCTOSITENILHOU
OIICHKHU paboTe 3a ceMecTp He MOJIOH
(npencrasieHo MeHee 2/4 0T Bcex
3a/1aHuil), He O)OPMIIEH B COOTBETCTBUU
¢ TpeOOBaHUSIMH;
0 6annoe — 3a1aHNs HE BBIOJIHEHBI,
OTYET HE MPE/ICTABJICH.
3 BH/:
KOHTpOJIbHAsI MOAYJbHAs paboTa 10 GannoB
Ne 1 10 GannoB
KOHTPOJIbHASI MOJTyJIbHAsI paboTa
No 2
€1ocoo:
TpaIULIMOHHBIN
pe3yJbTaThl:
0(OpPMIICHHBIE 110 3aJJaHHIO
OyMaxkHble OJIAHKU C PEIICHUSIMU
4 ITocemaemocts 0,5 — 1 3ansTue (3 akageMHUYECKHX Yaca)




5 Hroro: 60 6as1;10B Ha ceMecTp
6 IK3aMeH 40 0a110B
Bcero 100 6ay10B

OLIEHOYHBIE MATEPHUAJIBI (®OH/I OHEHOYHBIX CPEJACTB)
JJIS1 MPOBe/IeHUs] IMATHOCTUYECKOI padoThl B pAMKaX aKKpeIMTAIIMOHHBIX NMOKa3aTeJiei
1o 00pa3oBaTeibHBIM POrPaMMaM BbICHIET0 00Pa30BaHUSA

04.03.01, Xwumus, IlepcrieKTUBHBIE MATEPUAIGL: CUHTES U aHAIN3

[IK-1 CnocobeH BbIOMpaTh M HCIOJIL30BaTh TEXHUYECKHE CPEICTBA W METOABl HCHBITAHWHN IS
pelIeHUs] UCCIEeIOBATENbCKUX 3a/1ad XMMHUYECKON HaNpaBJICHHOCTH, MOCTABJICHHBIX CIEIHAIUCTOM
0oJiee BHICOKOW KBaTU(DUKAIUH.
[1K-1.1. ITnaaupyer OTHENBHBIE CTAMN UCCIIETOBAHMSI IPU HATMYUK oO1ero riana HUP
[1IK-1.2. BeiOupaer TeXHHYECKHE CPEICTBA U METO/IbI MCIILITAaHUK (M3 HaOOpa MMEIOIIMXCS) ISl PELICHUS

nocTaBiIeHHBIX 3amay HP

T1K-1.3. 'oTOBAT OOBEKTHI MCCIIEOBAHUSA

Howmep
3a/1aHUs

IIpaBunbpHBIN
OTBET (KJIFOY)

CopeprkaHue BOpoca/3aIaHus

Kpurepun
OLICHMBAHMUS 3alaHUI

IIK-1.1. Ilianupyer oT/Ae/IbHbIE CTAANU UCCIIEI0BAHUS NPU HATU4YMH o0miero miana HAP

3adanus 3aKpvlmozo muna

Buviopamv 00un npasunvhsiti omeem.

1. Ilpu nepBUYHON MaTeMaTUYECKOM
00paboTKe pe3yJIbTaTOB CEPUU U3MEPEHUI
YTO HYXKHO CJIeNIaTh B IEPBYIO OUEPE/ib::

A. Hatimu cpeonee apughmemuueckoe?

b. Haiimu cymmapuyro owubry?

B. Onpeoenums nanuuue epyowix ouubok
usmepenus?

I'. Onpedenums 0osepumenvHulll unmepean
3HaueHul?

1 6asn1 - mpaBUIIBHO

2 D10 OoTKJIOHEHHUE | UTO Takoe MOTPenIHOCTh U3MEPEHUS? 1 6as1 - paBUIIBLHO
(oTHune)
MIOJIy4E€HHOTO
3HAUEHUs oT
HUCTUHHOTO
3HAUYEHUS
U3MEepAEMOnt
BEJINYUHBI.
3 Br16path npaBmIIbHYIO MOCIEA0BATENLHOCTE | 3 GaJuia-
I'-A-B-b-J1 JeicTBUH MpH nepBUYHON 00paboTKe [IPaBUIBHO;
PE3yJIbTaTOB U3MEPEHUS:
A - Pacuer cpeniHero apupmMeTuyeckoro 2 dasna — ogHa
b - Pacuer cpetHEKBagpaTUIHOTO ommnoKa;
OTKJIOHEHUS
B - Pacuet oTknoHeHus Kaxaoro pesyiabrata | 1 0ajun — nBe
OT CpeIHero apuMeTHIECKOTO OIINOKY;
I' - PanxupoBaHe UCXOIHBIX JAHHBIX
I - Onpenenenue 10BEpUTETHEHOTIO 0 6a110B - TpU U
WHTEpBaja MOJyYeHHOTO Pe3yIbTaTa OoJsiee ommoOOK.
4 Pacrnionoxurs UTO HY)XHO CAeNaTh NPy PaHXUPOBAHUU 1 6as1 - mpaBUIIBHO
pe3ynbTaThl B | CEPUU UCXOJHBIX TAHHBIX U3MEPEHUS?
psn oT




HAauMCHBIICTO K

HauOOJIbIIIEMY
3HAYCHHUIO.

UYem xapakrepusyercs ciydaiHast 1 6ana
b [IOIPEIIHOCTh U3MEPEHUS:

A — cpenHuM apu(MeTHUECKUM 3HauYeHHEeM?

b — cpenHexkBagpaTUUHBIM OTKJIOHEHUEM?

B — rpy6oii ommbkoii (mporaxom)?

3aoanua omkpeimozo muna

Paccuurate cpennee apudmernueckoe Xcp Uil cieayrouei | 3 6asia

CEpUHU PE3YJIbTATOB Xi U3 TPEX U3MEPEHUM:
Xi
10.10
9.90
9.80

IpasunvHoiii omeem (kaou):

1) Cymmupyem Bce pe3yibTaThl

> xi=29.80

2) 3HaueHue CPEeIHEro apu(PpMETHUECKOro HaXOAUM JEJICHUEM
MIOJTyYEHHOM CyMMBI Ha YHCIIO U3MEPEHUH;
Xcp=29.80/3=99.333...

3) B otBere okpyrisieM pe3yabTaT ¢ ydyeTOM 3Hadauux Ludp
MCXO/IHBIX TAaHHBIX U3MEPEHUH:

Xcp=99.333...<99.33

Bcmasumuv nponywennoe cnogo:
OOpalboTKy pe3yslbTaTOB M3MEPEHUHl HYXHO HauuHaTh C
MIPOBEPKU HAIMYUS (kakux?) OIINOOK.

Ipasunvnoiti omeem (kaou):
«TpyOBIX» (MU «IIPOMAXOBY)

1 6as - mpaBUIIBHO

VYka3atrb 110CJI€10BATEIBHOCTD AEUCTBUI IIPHU IIEPBUYHOMN

00paboTKe pe3yiabTaToB u3MepeHuit Xi pu3nveckoi BEIUUUHBL: | S 6aI0B-
NPaBUIBHO:

IIpasunvhoiti omeem (kniou):

1) Pamxupyem pe3ynbrathl Xi U IPOBEpPsieM HAIUYUE Tpyooi 1) 1 6ann

omnOKy (Mpomaxa) B pe3ynbrarax usmepenuii. Haitnenneie

MIPOMaxy OTOpackIBaeM

2) Cuntaem cpeaHee apudMeTHIecKoe XCp pe3yJbTaToB 2) 1 6ann

U3MEPEHUIN

3) Haxoaum OTKJIOHEHHE KaKJOro pe3yibTaTa HU3MepeHus ot | 3) I 6ann

cpennero apudmernaeckoro AXi

4) CuntaeMm cpeqHee KBaJApAaTUYHOE OTKIOHEHUE Sx pe3ynbTatoB | 4) 1 6ann

JUISL JAaHHOTO YHCIIa U3MEPEHUN

5) OmnpenensieM HOBEPUTENbHBIM HHTEPBaJl 3HAUECHU I 5) 1 6ann

[IpencraBuTh  MOPSAAOK  pacueTa  CpPEeAHEKBaApaTHUHOro | 3 Gasia -

OTKJIOHEHHS Sx cepuH U3 n-u3mepenuit (n<10) BeJTMYUHBI Xi. MIPaBUJIBHO:

IIpasunvHoiti omeem (Kaou):

1) Pacyer cpenHero 3HaueHUS BEIUYHBI X: X = Y.xi/n 1) 1 b6ann

2) Pacuer otknoHeHus di=x - Xi A1 K&KA0T0 pe3yabTaTa 2) 1 6ann

3) Pacuer cpenHero KBaJpaTHYHOIO OTKIOHEHHS 3) 1 b6ann

Sx=\/Y(d)2/n — 1
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[IpeacTaBuTh MNOPSAOK pacueTa CPEAHETr0 OTKIOHEHHS MJis
CIIEYIOIIUX PE3yIbTaTOB CEPUU U3MEPEHMUIA:

IIpasunvHoiti omeem (Kaou):

1) Pacuer cpenHero 3HaueHUs BEJIMYHBL X: X = Y.xi/n
2) PacueT OTKJIIOHEHHS Kax10ro pe3yibrara: di=x - Xi
3) Pacuer cpennero otkiioneHus6 dep=Y.(x - Xi) /n

3 oanna—
MPABHIIBHO:

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

IIK 1.2. BeiOnpaer TexHHYeCKHe CPeACTBA M MeTO/AbI HCNBITAHUH (13 Ha0Opa MMeEILIUXCS) IS
penieHusi nocraBjieHHbIX 3a0a4 HUP

3adanus 3aKpvlmozo muna
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b

UemM xapaktepusyercs ciiydanHas
MOTPEITHOCTh U3MEPEHUS:

A — cpenHUM apuU(PMETHUECKUM 3HAYCHUEM?
b — cpenHekBagpaTUUHBIM OTKJIOHEHUEM?

B — rpy0oii ommbkoii (mponaxom)?

1 6as1 - paBUIIBLHO

12

Kak 3aBucHUT 3HaUeHUE CaydaitHOMN
MOTPEIIHOCTH pe3ybTaTa OT Yncia
A3MEPEHUM:

A — yBeIMUYMBAETCS C YBEIMYEHUEM YHCIIa
WU3MEpPEHUI?

b — He 3aBHUCHUT OT 4KCIIa U3MEPEHUIT?

B — yMeHbI1aercs ¢ yBenu4eHHEM YHCIIa
U3MEpeHuit?

1 6as1 - paBUIIBLHO
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Cpennee apudMeTHUECKOE 3HAUCHUE
BBIOOPKU SKCIIEPUMEHTAIBHBIX JaHHBIX
PaCCUUTHIBAIOT KaK:

A. Yacmuoe om denenusi cymmvbl OMKIOHEHUL
(xi-X) 6cex 3HaueHull 6blOOPKU HA YUCTO
uzmMepeHull.

b. Kopenwv xeadpammuiii uz cymmul 3HA4eHU
8cex usmepeHull.

B. Kopenwv xeadpammuulii uz uacmmnoz2o om
OelleHUst CyMMbl OMKIOHEHUll (Xi-X) 6cex
3HaueHUull 8blOOPKU HA YUCTIO UBMEDPEHUII.

I Yacmnoe om denenus cymmol 6cex
3HaueHUll 8blOOPKU HA YUCTIO UBMEPEHUL

1 6asn - mpaBUIIBHO
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CpenHee KBaJIpaTUYHOE OTKIOHEHUE CEPUH
AKCIIEPUMEHTAIBHBIX IAHHBIX PACCYUTHIBAIOT
KaK:

A. Yacmnoe om denenusi cymmovl OmMKIOHEHUU
(Xi-X) 6cex 3HaueHull 8blOOPKU HA YUCTLO
uzmMepeHull.

b. Kopenv xeadpamuulii u3 cymmsl 3HAUeHUl
8cex uzMepeHull.

B. Kopenv xeadpammbwlil u3 4yacmmoz2o om
OeleHUst CYMMbl K8a0pamos OMKJIOHEeHUl (Xi-
X) 6cex 3HaueHull 6b100PKU HA YUCTO
uUsMepeHUuti MUHyc OOUH.

I'. Yacmnoe om Oenenus cymmol 6cex
3HAYeHUl blOOPKU HA YUCTIO USMEPEeHUL

1 6aJ11 - IpaBUIIBLHO

15

Jlis mepBUYHOM cTaTUCTHYECKOH 0O0pabOTKH
pe3ynpTaToOB W3MEpPEHHI MOKHO
HCIIOJIB30BATh allaparypy:

A. @omoxonopumemp.

1 6aJ11 - IpaBUIIBHO




b. Ilepconanvnwiii komnvromep
B. Peghpaxmomemp.
1. Cnexkmpogpomomemp.

3adanua omkpveimozo muna

16

Bemasums nponywennoe cnogo:
I'pyOble ommOku u3MEpeHUld MOTryT OBITh OOYCIIOBJICHBI
HEeTPaBUWJILHON PabOTOM HCIOIB3YyEMOTO (uezo0?)

Ipasunvroiii omeem (kaou):
«pudOpay WIN KYCTPONUCTBA» U T.II.

1 6as11 - paBUIIBLHO
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ITpoBecTH paHXHpPOBAHHWE IMPUBEACHHBIX PE3YJIbTATOB CEPHH
MU3MepeHuit Macchel oopasma (T):
19.15; 19,10; 19,00; 18.95; 19.22

Ipasunvroiti omeem (kaou):

1) pamxupoBaTh — 3HAYUT pACIOJOXKUTH PE3YJNbTAThl 110
BO3PACTaHUIO 3HAYCHUN

2) UcxoaHble JaHHbIE HYXKHO PAcIONOXKUTh B MOPSIJIKE:

18.95; 19,00; 19,10; 19.15; 19.22

2 0aj1a —
MPaBUIIBHO:

1) 1 6ann

2) 1 6ann
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Paccunrare cpennee apudmermueckoe Xcp VIS CISAYIOMICH
CEpUU PE3YIbTATOB Xi U3 IISTH U3MEPEHUN:

Xi
67.9
67.3
67.3
67.4
67.5

Ipasunvrolti omeem (Kaiou):

1) Cymmupyem Bce pe3yibTaThl

> xi=337,4

2) 3HaueHue CpeIHero apu(PpMETHUECKOro HAaXOIUM JeJIEHUEM
MOJTyYEHHOM CyMMBI Ha YHCIIO U3MEPEHUH;

Xcp=337,4/5=67.48

3) B oTBere okpyrisieM pe3ysibTaT C y4eTOM 3HAYamux nudp
MCXO/IHBIX JIaHHBIX U3MEPEHUI:

Xcp=67.48~67,5

3 0a1a—
IIPABHIIBHO:

1) 1 6ann
2) 1 6ann

3) 1 bann
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Onpenenuts MetosioM 4Dep Hanuuue rpy0oit ommoKku B
CIIEAYIOIIMX pe3yNbTaTax u3MepeHuit oobema pactBopa (Vi, Mi):
10.0; 10,5; 9,8; 9,5; 10,1.

IpasunvHoiti omeem (Kaou):
1) Pamxupyrot nanssie: 9,8; 9,9; 10.0; 10,1; 10,5;
1 oTOpachIBaOT Hanbosee oTINYarolleecs KpaiiHee 3HaueHNe
10,5
2) Ilo octaBmmMCs TaHHBIM CUYUTAIOT CpeaHEe apUPMETHIECKOE
Vep:
Vep=(9,8+9,9+10,0+10,1) /4=9,95

3) Beorumcnsitor oTkiaoHeHne AVi KaxaIoro pesynbTrara OT
cpennero apudmerndeckoro: moxyqaroT 0.15; 0.05; 0.05; 0.06
4) Haxomar cpennee oTkioHeHue Dcp pesynpTaTtoB OoT Vep o
3Hauenue 4 Dcep:

Dcp =Y |Vi-Vep| /4=(0.15+0.05+0.05+0.06) /4=0.078~0.08

Toraa 4 Dcp=0.084=0.32

5) CuuTaroT OTKJIOHEHHE MO MOJYINIO MPOBEPSIEMOr0 3HAYEHHS

5 0ay710B —
MPaBUIIBHO:

1) 1 6ann

2) 1 6ann

3) 1 bann

4) 1 bann

5) 1 6ann




10.5 ot cpennero apudmeTdeckoro Vep:

|[V-Vep| =10.5-9.95=0.55,
U CpaBHMBAIOT MOJYy4eHHbINH pe3ynbrar 0.55 co 3HaueHueM 4
Dcp=0.32. [Tonygaem 0.55>0.32, TO ecThb mpoBepseMOe
sraueHue 10.5 sBusiercs rpyOoi ommoOKoi.
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Bcmasumuv nponywjennoe ciogo:
I'pyOble ommOku u3MEpeHUHd MOTyT OBITH OOYCIIOBJICHBI
(uem?)

IpasunvHoiii omeem (Kaou):
JIn6o «omuoOKON 3KCIIePUMEHTATOpPay, TUO0 «HEHCIPABHOCTHIO
npubopay, 1100 «M3MEHEHNEM BHEITHHUX YCIOBUI

1 0aja — 3a oquH U3
MPaBUJILHBIX OTBETOB

IIK 1.3. 'oTOBUT 00BEKTHI HCCJICIOBAHUS

3a0anus 3aKpulmo2o muna
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B Kakue nzmepenus coaepxar CiiydyaiHyrO
MOTPEIIHOCTD:

A — HekoTophIe?

b — nHukakue?

B — 1r0661€?

1 6as11 - paBUIIBLHO
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b Buviopamv 00un npasunvhsiii omeem.
1. YuciieHHOE 3HaUYEHUE Pe3ysbTaTa
M3MEPEHHS C IIOMOIIBIO ITpUdopa
HEOOXOIUMO OKPYTJIATH C yYETOM:
A. Bpemenu uzmepenus.

b. Tounocmu npubopa

B. Koauuecmea npoo.

I Xumuueckoii npupoovl sewecmaa.

1 6asn1 - mpaBUIIBHO
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B YKaxuTe MUHUMAJIBHO BO3MOKHYO
MOTPEITHOCTh U3MEPEHHUsST 00beMa KUKOCTH
C TIOMOIIbIO MEPHOTO IIUJIUHPA EMKOCTHIO
10.0 Mt 1 ienoi aenenus 0,1 mir :

A —-0,1 mn

b-0.2Mn

B —0.05 mn

I'-1w™mn

1 6asn1 - mpaBUIIBHO
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Bepno Bepno nu yrBepxnenue: « Cnyuatinas
NO2PEeUHOCHb NPUCYMCIMEBYEN 80 8CeX
pe3yrbmamax usmepenutin?

1 6as1 - paBUIIBLHO
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Ha CoaepKUT 1 pe3yJbTaT OAHOKPATHOTO
U3MepeHHs GU3MUECKON BETUYUHBI
ciy4vaiinyto omuoOky? [la wnu Het?

1 6aJ11 - IpaBUIIBLHO

3adanua omKpvimozo muna
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Kak MOXHO yMEHBIINTH 3HAaY€HUE CIIYYallHOM NOTPEIIHOCTH
pe3yabTaToOB U3MepeHus oOpasua’?

IpasunvHoiti omeem (K1iou):
YBeNTWUUTh YMCII0 U3MEPEHUI TAaHHOTO 00pasiia.

1 6as1 - paBUIIBLHO
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Bcmasumo nponywennoe cnogo:
[Ipn  ompeneleHWM  KOHIICHTPAIlMM  pacTBOpa  METOJIOM
00BEMHOTO aHalM3a PEKOMEHAYETCS MPOBOAMTH M3MEpPEHUE He
MeHee  (kakoro kosmuectBa?)  mpob oOpasia.

IIpasunvHoiti omeem (knou):

1 6aJ11 - IpaBUIIBLHO




«TPEexX»

28 OKpyTiuTh 3HAaYCHHE CPEAHETO apru(PMETHUECKOTO TSI 3 6ana —
CIIEYIOIIUX Pe3yIbTaTOB U3MEPEHH 00beMa pacTBOpa Vi, €Clii | MPaBUIBHO:
1eHa neneHus oropetky pasHa 0.1 mu:
5.6 mut; 5.3 mur; 5.4 MiI.

IpasunvHoiti omeem (kaiou):
1) Cuntaem cyMMy U3MEPEHHBIX 3HAYCHUI 00beMa, MIT: 1) 1 6ann
> Vi=5.6 +5.3 +5.4=16.3
2) BeUHCIEM cpeaHee apudmMerhueckoe geneHue Vep | 2) 1 bann
HAJICHHON CyMMBbI 3HAYEHUHN HA YUCJIO U3MEPEHUN:
Vep=16.3/3=5.333...

3) OxpyrisieM MOJYYeHHBIH pe3ylbTaT C y4eTOM HOTrpemHocTd | 3) I 6ann
U3MepeHus: 00beMa pacTBOpa C YUETOM ILIeHbI JIeJICHHs OIOPETKU
0.1 mx: Vep=5.333...=5.3 ma

29 Ompenenure MO JaHHBIM TaOUIBI 3HaYeHHWE Kod(duimenrta | 1 6aa - mpaBUIBHO
CrprozeHnTa (t) Ui cepuu U3 4-X U3MEPEHUN AJIs JOBEPUTEIBHOMN
BeposaTHocTH 0.95:
Koadduuments: Ctrronenta t(a, 1)
JUTSL IOBEPUTEIBHON BEPOATHOCTH (L
Y KOJINYECTBA U3MEPEHUN 1

n HOBCPHTGHBH&H BCPOATHOCTD a
0.68 0.95

2 2,0 12,7

3 1.4 4,3

4 1,3 3,2

5 1,2 2.8

6 1,2 2,6

7 1,1 2.4

IIpasunvHoiti omeem (kaou):
3HaueHnue t=3.2

30 Bcemasums nponywennoe uucno: 1 6as1 - paBUIIBLHO
Kosddunment CrprogeHta (t-3HaueHUs) TMPUMEHSIOT MPU
pacuere CpeJHEKBAIPATUYHOTO OTKIOHEHHS SX pe3yJabTaToB
W3MEpEeHull, ecld 4YHCIO0 M3MEpPeHH He  MPEBBINIACT
__ (cxomvkux?) .

IpasunvHoiti omeem (Kaou):
«aecsata (10)»

PexoMengaumu AJ1s1 MOATOTOBKY K 324€Ty
(5 cemectp)

Bonpocel ona noozomoeku k 3auemy

1. MaremaTtudeckue OCHOBBI paOOTHI C YUCIOBBIMU JIAHHBIMU XUMHUYECKOTO IKCIICPUMEHTA. 3HAYAIIIHE
udpsl, TPaBUIIa OKPYTICHUS.

2. duznyeckue BEIUYUHBI, TOYHOCTD U PE3YIbTaThl UX U3MEPEHUS.

3. Crartuctuyeckoe pacmpeneneHue (psa) pe3ylbTaToB U ero rpaduueckoe MpeCTaBICHHE.
I'ucrorpammel. TUIIBI CTATUCTUYECKUX PacIpEACICHUN.

4. Tlopsamok TpPOBEACHUS MEPBUYHON CTATUCTUYECKOH OOPAOOTKU JKCIEPUMEHTATbHBIX JTAHHBIX H
MPEACTABICHUSI OKOHYATEIBHBIX PE3YJIbTaTOB B CTaHAapTHOW (opme. J[oBepUTENbHBIN WHTEpPBAI
3HAYEHUI

5. Krnaccudukanus mnorpemrHocteir u3mepeHus. CuUCTEMaTHYeCKHE€ W CIIyYailHbIE IMOTPENTHOCTH.
[TpubopHbIe MOTPEITHOCTH.



6. MeTobl OLIEHKH IPyOBIX MOTPEIIHOCTEN U3MepeHus (IpaBUIo TPEX CUTMa u JIp.)
7. CymmapHast morpemHocTs. [IpaBuna cioskeHus omnOoK B XUMHUYECKOM aHAH3e.

PexomeHaanum 1Jisi MOATOTOBKHU K dK3aMeHY
(6 cemecTp)

Huctunnmna «PuU3MKO-XUMUUECKHE pacyeTbl» Hu3ydaercs B 5-M U 6-M cemectpax. B 5 cemectpe
y4eOHBIM IIJIAHOM MPEAYCMOTPEH 3a4eT, B 6 ceMecTpe 2K3aMeH. JK3aMeH BKJII0YatoT B cebs 1) ycTHbIe
OTBETHI Ha BOIIPOCHI, 2) pe3yabTaThl PEUTUHI-KOHTPOJIS

[Ipu oTBeTax Ha BOMPOCH MPUHUMAETCS BO BHUMaHUE 3HAHUE U IOHUMaHKE 10 CYIIEeCTBY MaTepuaa,
€ro IMOJHOTAa W TIyOMHA OCBEIEHHS, apryMEHTHPOBAHHOCTh, KynbTypa peud u mp. Ilpm orBere
ClleqyeT YeTKO [laBaTh OMNpENeiICHHUs] MOHSTUM, JOMOJHATh KaXKIbIH TEOPETUYECKU BOMPOC
COOTBETCTBYIOIIMMU IIPUMEPAMH.

B xone sx3aMeHa npernoaaBareab UMEET PaBo 3a/1aBaTh JOMOJHUTEIbHBIE BOTIPOCHI.

Bonpocel k umozoeomy sxzameny no oucyuniune

1. Marematuueckast MOJIEIb.

2. MaTeMatrdeckoe MOJeIMpPOBaHHUE.

3. Merons! pemienus 3afadu, K KOTOPOH MPUBOAUT MaTeMaTuyeckas Mojaenb. OO0Iias morpenHocTb
peuieHus 3a1ayn.

4. BeraucIuTeIbHBIE METOBI B (DU3HKE M XHUMHUH.

5. UncneHHble METOJIBL.

6. Monekyna Kak cHUCTeMa B3aMMOJCUCTBYIOIIMX AaTOMOB. BajeHTHbIE W He- BAJICHTHbBIC
B3aUMO/ICHCTBUSI.

7. AToM-aTOMHOE TIpeicTaBlieHue (001Ias MaTeMaTHIeCKast MOJICHb ).

8. I[IpuHIUIIBI HOCTPOECHUS PACUETHBIX CXEM.

9. Cxembl pacueTa CBOMCTB 3aMEIIEHHBIX dTaHa U €TI0 aHAJIOTOB.

10. CxembI pacueTa CBOMCTB 3aMEIIIEHHBIX 3THJICHA.

11. Cxembl pacueTa CBOMCTB 3aMELICHHBIX O€H301a.

12. CxeMblI pacueTa CBOMCTB 3aMEIIEHHbIX [IUKJIONPONaHa.

13. B3auMoCBsI3b MEXKAY pa3IuIHBIMH PACYCTHBIMH CXEMaAMH.

14. TIpeacka3aTenbHble BO3MOKHOCTH (DEHOMEHOIOTHYECKON TEOPHUH.

15. HucneHnHble pacueTsl TEPMOJUHAMHYECKHUE CBOMCTB BEIIECTB (PHTAJIBIIUN 00pa30BaHUs, SHTPOIHH,
sHepruu ['u60ca, TEMIOTH UCTIAPEHHUS).

16. ApnekBaTHOCTh MareMaruueckod mogenu. ComocTaBieHHE  pe3yJlbTaTOB — pacyera C
IKCTIIEPUMEHTOM.

17. TloacuuTaTh 4MCIO BaJICHTHBIX M HEBAJICHTHBIX B3aUMOJICHCTBUI B MOJIEKYJIaX 3TaHa U MporaHa (B
[IaXMaTHBIX KOHPOpMAIHUIX).

18. IlopcuMTaTh 4YKMCIIO BaJ€HTHBIX M HEBAJEHTHBIX B3aWMOJCHCTBUNA B MOJIEKYJIaX STUJIEHA U
OeHsoua.

19. I[logcunTarh 4MCIIO BAaJEHTHBIX U HEBAJICHTHBIX B3aMMOJEUCTBUI B MOJIEKYJIaX LUKIJIONpONaHa U
nuKiIo0yTana (B MocieaHeM ciaydae — i Twiockoro 1. Ompenenenune mapameTpoB (B kJk/MoIb)
MHK naet st sHTanbIMi 00pazoBaHus (eH%98 ) X-3amemeHHbix Metana npu X =D, T, F, Cl:

AdHCH4.; D] =-74,829 — 4,409 1+ 0,094 2 (I=0, 1,2, 3, 4);
AfHCH4.T] = 74,897 — 3,851 1+ 0,086 2 (I=0, 1,2, 3, 4);
AHCH4- F] = —73,38 - 170,76 1~ 1128 2 (1=0, 1,2, 3, 4);
AFH°CH4.Cl; =-72,56 — 16,121 +2,46 > (1=0, 1,2, 3, 4).

Paccuntats Benmmuunsl [ 0s () AeliTepo-, TpUTHii-, GTOp-, XJIOp3aMelIeHHbIX MeTaHa. COMOCTaBUTh
PE3YJIbTAThl pacueTa ¢ SKCIIEPUMEHTOM.

22. CocTaBUTh CXeMbl pacu€ra cBOMCTB X-3aMEIIEHHBIX dTaHa (B IIaXMaTHBIX KOH(OpMaLMsIX) IpH
y4yeTe MapHbIX B3auMO/JIecTBUI aTOMOB. [IpoBecTH YHCIIEHHBIE pacueThl SHTANBIINN 00pa30BaHuUs.

23. CocTaBUTh CXEMbI pacyéTa CBOMCTB X-3aMEIEHHBIX OEH30J1a IPU YUeTe MapHbIX B3aUMOAECHCTBUN
aToMoB. [IpoBecTu 4ncieHHbIe pacyeThl SHTAIBIIMKA 00Pa30BaHUS.



Buowt peiimunz-konmponsn

PelTUHr-KOHTPONIL 1O [JaHHOW AUCUMIUIMHE NPOBOAUTCA B TEUYEHHE KAXKIOrO CEMecTpa B
COOTBETCTBHUU C ACUCTBYIOMMM [lon0KeHNEM O PEUTHHIOBOM KOHTpOJI€. PEUTUHT-KOHTPOJIb COCTOUT
U3 JIBYX MOJyJIEll U UTOIOBOTO KOHTPoJIs ( 5 cemecTp — 3aueT; 6 cemecTp — 3k3aMeH). Kaxxaplii Monynb
BKJIIOUAeT B ceOsl pe3ysibTaThl TEKYIIeH padoThl BO BpeMs ayAUTOPHBIX 3aHITUA U KOHTPOJIbHYIO
(muceMenHyt0) paboty. IlpakTukyroTcss Takke pedepaTbl W/WIM TPE3CHTAMH. Y YUTHIBACTCS
MTOCEIICHUE 3aHATHM.

Cemecmp 5 (8ceco 100 b6annos)
PelTHHT-KOHTPOJIb TPOBOJUTCS 0 PE3yJbTaTaM TEKYIIEH paboThl B TEUEHHE CEMEecTpa M BKIIOYACT
OLICHKY pe3yJbTaTOB BBIIOJIHEHUA JAa0OPaTOpHBIX pabOT, KA4eCTBO YCBOEHUS JIEKIIMOHHOTO
MaTepuaa, OCeleHUE ayAUTOPHBIX 3aHATHH.
Ji1g mostydeHus 3a4eTa He0OX0AUMO MPABUIIHLHO BBIMOJIHUTH HE MeHee 50% 1abopaTopHBIX paboT.
I Mmoayab (Makcumym 40 GansoB)
II moayab (Makcumym 40 GamioB)
3auvet (Makcumym 20 6aiioB)
Hroro (5 cemectp): 100 Gamos.

Cemecmp 6 (scezo 100 b6annos)
I mogyab (Makcumym 30 GasioB)
Martemaruueckas MOJi€Jb, IOCTPOCHHUE MaTEMAaTUUYECKON MOJIETN, OCHOBHBIE TAallbl MATEMaTHUYECKOIO
MOJEJIIUPOBaHUs. BbIUNCINTENBHBIA SKCIIEPUMEHT.
[TocraHoBKa MaTemMaTHYeCKOW 3amauu. Pemenne maremarwdeckoi 3amaun. OOmas MOrpenIHOCTh
peuieHus 3a1ayn.
MeTo1bl YMCIIEHHOTO pelIeHUs 3a/1a4. BerarcauTenbHble METOAbl B QU3UKE U XUMUH.
BuyTtpumonekynspHble B3auMoielicTBUs. BajeHTHbIE 1 HEBAaJICHTHBIE B3aUMOACUCTBUS (ITOJICYETHI
4uclla B3aUMOAECUCTBUM B pa3HbIX MOJIEKYJIaxX). DKBUBAJIECHTHOCTh B3aUMOEHCTBUM.

II moayab (Makcumym 30 GamioB)

denomeHonornyeckue Metoanl. Mcxonusle pusndeckue npeanockiiku. OcHOBHOM mocTynar. Obmas
MareMaruuyeckas Mojienb. CBsi3b C KBAHTOBOM MEXaHUKOW. MeXMOJNEKyIsIpHask COCTABIISIONIA.
[TocTpoeHue cxem pacuera M MPOTHO3UPOBAHUS ISl OTAEIBHBIX KJIACCOB XUMMUYECKUX COEAMHEHUI
(3aMEIIEeHHBIX METaHa M €ro aHajoroB, 3TaHa, MpolaHa, 3TUJIEHA, OeH30Ja, IUKJIONpOINaHa U Jp.).
BeiBon pabounx ¢opmyn. VYCTaHOBICHHE B3aUMOCBS3M MEXKIY Ppa3IUYHBIMHU  CXEMaMH.
[Ipencka3aTenbHble BO3MOKHOCTH TEOPHUHU.

Ompenenenue mapameTpoB cxem pacuéra. CucteMa JIMHEHHBIX alreOpandeckux ypaBHeHHH. Merton
HAaUMEHBIINX KBaJpaToB. Pe3ympTaThl pacu€ra. [lorpemHoctu: cpenHsas aOCoONOTHas oOHOKa
pacuera, MaKCUMaJIbHOE OTKJIOHEHHE. COnoCTaBIeHHE C HKCIIEPUMEHTOM.

JIk3ameH (MakcuMyM 40 0aioB)
Hroro (6 cemectp): 100 Gammnos.



