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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IIporpamMmy AUCIMTUTMHEL pa3padoTaii(a)(u): JOIeHT, K.H. 3ustauHoBa A.B. (Kadenpa HeopraHndeckor XUMUU, XUMHUYECKHUN
nHCeTUTyT UM. A.M. ByTieposa), Anna.Ziyatdinova@kpfu.ru ; nouent, k.H. Kyrerpesa M.I1. (Kacdenpa Heopranuueckoi Xumuu,
Xumnueckuid HHCTUTYT uM. A.M. Bytneposa), Marianna. Kutyreva@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHIHH npuooperaemMoii KoMIeTeHIUH
IK-3 CriocoOeH IPUMEHATh OCHOBHbIE 3aKOHBI €CTECTBEHHOHAYYHbIX JUCIUILUINH B
MpoheCCHOHATBHOM AESTEIBHOCTH

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJIYJIb):
JloJKeH 3HATh:

OCHOBBI MATEMATUUECKOMI CTaTUCTUKU, O6IIII/IC 3aKOHOMCEPHOCTH U METOAOJIOTNIO ITIPUMEHCHU S croco0oB pacueTa pa3InIHbIX
HOFpCIHHOCTeﬁ IpU NMOJTyYEHNHN IKCIICPUMCHTAJ/IbHBIX JTaHHBIX.

JloKeH yMeTh:

CaMOCTOSITEIBHO OIpPEAEATh apaMeTpsl pacipeaesieHus, IPOBOJUTH ITPOBEPKY XapaKTepa pachpeieieH!s], OLleHUBATh
Cﬂy‘{aﬁHble U CUCTEMATUYECKUEC HOFpCLLIHOCTI/I.
JlomxeH Bl1afeTh:

HaBbIKaAMU IIJIAHUPOBAHUA U UHTEPIIPETAIIUN PE3YJIbTATOB IKCIICPUMEHTA IIPHU MCTpOJ’[OFI/I‘{eCKOﬁ aTTeCTalluy XUMHUYECKOI'O
COCTaBa pa3JIMIHbIX OOBEKTOB.

I[OJDKGH AEMOHCTPHUPOBATH CITOCOOHOCTh ¥ TOTOBHOCTD:

Branenue ocHoBamu Teopuu (hyHIAMEHTAbHBIX Pa3esioB XUMHH (IIPEsk/ie BCErO BBICIIEH MATEMATUKU M aHATUTUYECKOM
xumun) (TIK-2).

CriocoGHOCTh IPUMEHSITh OCHOBHBIE 3aKOHBI XMMUH TIPH 00CYKAEHUH MOTyYEHHBIX Pe3yJIbTaTOB, B TOM YHCIIE C
MpuBJIeYeHnEM MH(MOPMAMOHHBIX 0a3 gaHHbIX (ITK-3).

2. MecTto nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

HanHas aucuuruimHa (MoyJib) BKJoueHa B paszaen "b1.B.09 uciummunsl (Moaysm)" OCHOBHON MpodecCHOHAIBHON
obpazosarenbHON porpammsl 04.03.01 "Xumus (Xumus)" u otHocutcs k yactu OITOIT BO, ¢opmupyemoii yqacTHUKaMK
00pa3oBaTeIbHBIX OTHOIICHUIA.

OcBauBaercs Ha 2 Kypce B 4 cemecTpe.

3. O6beM qUCHUILIMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJN4YeCcTBa YacoB, BbIJeJEeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4alomuxcs ¢ npemnojaBareieM (Mo BHAaM yueOHbIX 3aHATHI1) M HA CAMOCTOSATEJILHYIO
padoTy o0yuamuxcs

O61m1asi TpyI0EMKOCTh AUCIATUTMHEI COCTABIISIET 2 3a4eTHHIX (ble) eMUHUI(bI) Ha 72 Jaca(oB).

KonrtakTHas padora - 36 yaca(oB), B TOM YKCJIE JIEKITUH - 36 yaca(oB), MpakTUdecKue 3aHaTus - 0 yaca(oB), 1a00paTOpHBIE
padorhi - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM padoThl - O yaca(oB).

CamocrositesibHast paGota - 36 vaca(oB).
KouTposns (3auét / ax3amen) - 0 yaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJISI TUCIUILUTMHEL: 3a49eT B 4 ceMecTpe.

4. Conep:xaHue JVCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢ yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKUX YaCOB U BU10B yqe6m,1x 3aHATHN

4.1 CTpykTypa U TeMaTH4YeCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHO Pa00ThI O JUCHUILIHHE (MO/IYJIIO)
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Tema 1. Beengenue. O01ue ceeneHusa 00
U3MepeHUsIX (PU3NIYECKuX BeJUdruH. OCHOBHBIE
NPUHIMITBI TOAXObI K M3MEPEHHSIM.
W3mepurenbHoe npeodpas3oBanue. Pazmep u
3HaueHne (PpU3NIECKON BEJTNUMHBI.

Tema 2. OCHOBHbIE U IPOU3BOIHBIE
BeanuuHbl. PazmepHocTb. CucreMa pusnieckux
BEJIMYMH U CUCTEMA €OUHUILI.

Tema 3. OO1re BOPOCH TEOPUU U3MEPEHUIA.
Krnaccudukarms n3mepeHuil. [IpuHIUIEL, METOIbI
1 MeTouKH u3MepeHusi. CpecTBa U3MEPEHUI.
YcnoBus uzmepeHnid. CBONCTBA COCTOSIHUS
n3Mepenuil. [lorpermxocTy u3MepeHui.

Tema 4. dtanonsl pusnueckux BeanuuH. [lepenaya
pa3MepoB eMHUILL (PU3UUECKUX BEJTMIMH.
[MorpemHocT! Cpe/ICTB U3MEPEHUH U NX
HOPMHPOBaHHE.

Tema 5. OOLIME MOHATUS MAaTEMATUYECKON
CTATUCTUKH. [ eHepasibHasi COBOKYITHOCTb U
BeIOOpKa. [TapameTphl pacnipeie/ieHusl.
MaremaTtuieckoe OXKUIaHNe CITyJailHON BEJTMUYHHBI.
Hucniepcusi CIy9aitHON BEJTMIHMHBI.

Tema 6. HopmanbsHoe pacnipenenenue. @yHknus
HOPMAJILHOTO pacrpesesieHus. [IpuHumme,
JIeXalye B OCHOBE 3aKOHAa HOPMAJILHOTO
pacrpeneseHus.

Tema 7. MOMEHTHI HENPEPHIBHOTO PaCIIpENEICHUS.
PaBHomepHoe pacnipenenenue. Hekoropsie
crielUasibHBle pacripeenenus. Pacnipenenenne
CreiozenTa. Pacnipenenenne ®umepa.

Tema 8. Paz6op koHkpeTHO#H cutyarmu: [IpoBepka
HOPMAJILHOCTHU pacnpenesieHus Bbioopku u3 100
WN3MEPEHUI MIOCTPOSHUEM TUCTOTPAMMBI 1
rcnosib30BaHueM kputepus ITupcona.

Tema 9. CpaBnenue mucniepcuid. CpaBHEHHE IBYX
nucnepcrii. CpaBHEHHE HECKOJIBKUX AUCTICPCHI.
Boiaenenue Oonblieil AUcepcuy U3 MHOTHX.
[Tomo3puTeIbHO BBIIENAIOIINECS 3HAYCHUS
(npomaxmu).

10.

Tema 10. YcinoBusa npumMeHeHUs] METOI0B
MaTeMaTHYeCKOW CTaTHCTUKH U TTPOBEpKa
BBITIOJIHEHUSI 9TUX YCJIOBUI

11.

Tema 11. Onenka ciry4yailHOM ITOT PEIIHOCTH.
[Tpen3nOHHOCTD, CXOAUMOCTD U
BOCIIPOU3BOANMOCTD. IIOBTOPSIEMOCTb.
BHyTpr1a00paTOPHBIA KOHTPOJIb Ka4ecTBa
M3MEPEHHH.
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 12. OneHka cucTeMaTHYECKON OTPEITHOCTH:
TI0 CTaHJAPTHOMY 00pasily, CpaBHEHHUEM
PE3YIbTATOB IBYX HE3aBUCUMBIX METOMIOB,

12. |BapbrpoBaHHeM Macchl Tpoobl. CriocoObl 4 2 0 0 0 0 0 2
yCTpaHEHUs CUCTEMATUYECKON MOTPEITHOCTH.
Mex1abopaTopHble IKCIIEPUMEHTHI.

Tema 13. Pacnipenienenre TUCKPETHBIX CITy4alHBIX
13, [permaamH. Pacnipenenenne Iyaccona. 4 5 0 0 0 0 0 )
BrHOMMHaIBHOE pacriperneseHue.

Tema 14. KoppeasairoHHbIA U perpecCUOHHBIII
aHanm3bl. [IpoBepka B3aMMOCBSI3U JBYX

14. |busnyeckux BeauurH. MeTo HaMMEHbIITUX 4 2 0 0 0 0 0 2
KBaJIpaToB.

Tema 15. ObecrieyeHre Ka4ecTBa XUMUYECKUX
n3MepeHuid. Po6acTHOCTh, CENIEKTUBHOCTD 1
crienpuyHocTh. [L1aHnpoBaHue SKCIIEPUMEHTA U
15, |cnemd P p 4 2 0 0 0 0 0 2
OIIEHKA CTATUCTUYECKUX XaPaKTEPUCTHK METOIUKH
aHAJIA3a.

Tema 16. Pa360p KOHKpPETHOW CUTYaIMu:
16.|ATTecTanys METOIUKH KOJMUYECTBEHHOTO aHAIN3a 4 2 0 0 0 0 0 2
BO3/lyXa paboyeil 30HbI.

Tema 17. KoHuenuus HeornpeaeieHHOCTH B
XUMUIECKUX U3MEPEHUSX (KPYIJIBIA CTOJ C 4 2 0 0 0 0 0 2
TIpUTTIANIICHUEM BeIyIIHUX CIEIUAIICTOB B 001aCTH
METPOJIOTUH).

17.

Tema 18. KonrposbHast padota 1
METPOJOTNYECCKHE XaPAKTEPUCTUKU METOONK

18, |(MeTp pakTep n 4 2 0 0 0 0 0 2

KOJIMYECTBEHHOI'O XUMHUYECKOIo aHaﬂH3a)

1Toro 36 0 0 0 0 0 36

4.2 Cogep:kanne qUCIHUATLIHHBI (MO TyJIs1)
Tema 1. Beegenne. O6urue cBeieHust 00 u3Mep eHUsX pusnyecKux BeJuunH. O CHOBHbIE MPHHIHAIBI MOIX0AbI K
u3sMepeHusm. IzmepureabHoe npeodpa3oBanne. PazMep u 3HaueHne (pU3NUECKO BeJHUHHBI.

Onpepenenvie metposornd. EquHcTBO n3Mepenuii. Teopetuyeckas MeTposiorus (Teopusl U3MEPEeHUH, CO3JaHNue TEOPETHUECKUX
OCHOB MTOCTPOEHMSI CHICTEM €/IMHUI] U STAJIOHOB, pa3paboTKa TeopuH norpemHoctel). [IprukiaaHas MmeTposorus (BOmpocs!
MIPAKTHYECKOT0 U3MEPEHUS B Pa3JIMUHBIX c(hepax, MOBHIIIEHHE TOYHOCTH, 0OecTieueHne aBTOMATH3alnK). 3aKOHOJaTeIbHAas
MeTpoJiorus (rocyfapcTBeHHble cTaHaapThl). OCHOBOMOJIAraloNe NPUHIUIB METPOJIOTUY (AKCHOMBI).

Tema 2. OcHOBHBIE H NMpoOU3BO/JHbIEC BeJII/I‘lI/IHLI.Pa3MepHOCTb. Cucrema (bI/I3I/I‘leCKI/IX BCJUYMH U CUCTEMA € IUHHUIL.

Sransl pazBuThsa Merposorny (Merprueckas koBeHuus 1875 r., MexIyHapoqHOH 610po Mep ¥ BecoB, [ TaBHast nayata Mep u
BecoB B [lerepOypre). [lepenaua pasmepa equHUIL CPEACTBAMU U3MEPEHUH (TOCYIapCTBEHHbIE STAJIOHBI, BTOPUYHbIE STAJIOHH,
00pasLoBbIe CpelCcTBa U3MEPEHHil, paboure cpecTBa N3MEPEHHUI).

KauvectBo m3mepenuii. CBOWCTBA COCTOSIHUSI UBMEPEHHUH (TOYHOCTb, CXOMMOCTb, BOCIIPOM3BOIUMOCTD, OBICTPOTA MOJTYUeHHU ST
pe3ynbTaToB). Kitaccudpukarms u3mMepeHuit:

1. PaBHOTOUYHbIE, HEPABHOTOUHBIE.
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2. OHOKpaTHbIe, MHOTOKPATHBIE.

3. Cratnyeckue, JUHAMUYECKHUE.

4. Metposiornyeckue, TeXHUUECKHe.

5. AGCOIIOTHBIE, OTHOCUTEJIHHBIE.

6. [IpsiMble, KOCBEHHbIE, COBMECTHBIE, COBOKYITHBIE.

Cpenctea m3mepenuii. KOHTpoIIb HEM3MEHHOCTH pa3Mepa eIUHHUI] BO BpEMEHH.

Tema 3. O6mme Bonpocsl Teopun u3mepenunii. Knaccuduxanus n3mep ennii. [IpuHIHNGI, METOABI H METO IUKH
n3mepennst. Cpeacrea usmepennii. Y ciaopust n3mepenuii. CBoiicta cocrosuus n3mepennii. Ilorpemsaocrn
n3MepeHuu.

Kiaccuguxkarms norpenrHocreit:

1. TTo crtocoOy BeIpakeHus1 (AOCOIIOTHBIE M OTHOCUTEIIBHBIE).

2. B 3aBHCHMMOCTH OT TOT'O 3aBHIIIAIOT FJIM 3aHIDKAIOT Pe3yJIbTaT (IOIOKUTENbHbBIE H OTPULIATEIbHBIC).

3. ITo Tuny cBsI3u MeX 1y NOTPEIIHOCTHIO M U3MEPSIEMON BEJIMYMHON (ITOCTOSIHHBIE U MTPOMIOPIUOHAIBHBIE).
4. B 3aBUCMMOCTH OT XapakTepa MPUIHH, BHI3HIBAIOIINX MTOTPEITHOCTh (CHCTEMATHYECKHE U CITyJaliHbIe).
5. ITo ucToyHMKam NMPOUCXOXAeHUs (MHCTPYMEHTAIbHBIE, peareHTHbIE, METOJJUUECKHUE).

6. [IpsiMble 1 KOCBEHHBIE.

Cucrematnyeckue norpentHoctu. I[IpaBuiabHOCTh n3MepeHuid. [IocTosIHHBIE M IPONOPIMOHATBHBIE CHCTEMATHYECKHUE
norpemHocTH. Tpy crocoda OLEHKH CUCTEMAaTHYECKUX MOTPeITHOCTei. THIIbI cucTeMaTH4ecKux norperHoctei. [leperit Tum ?
TIOTPEIIHOCTH U3BECTHOW MPUPO/BI, 3HAYCHU ST KOTOPBIX MOTYT OBITh ITPEIBAPUTENILHO PACCYUTAHBL. BTOpo# TN ? M3BECTHOM
TIPUPO/IbI, 3HAUYSHUS] KOTOPBIX HEU3BECTHBI, HO MOTYT OBITh OLICHEHHBI B X0Jie 9KcrepuMeHTa. Cloja OTHOCATCS
MHCTPYMEHTAJIbHBIE, PEareHTHbIE M METOAWYECKHE MOrPETHOCTU. TpeTuil ThH ? MPUYIMHBL ¥ OTPEITHOCTH HEN3BECTHEI,
BBISIBUTH HE ITPE/ICTABIIAETCS] BOZMOKHBIM.

Tema 4. tanonsl puzndeckux Beanunt. [lepegaua pazmepon eauuui puzuyeckux Bejauunt. [lorpemuocTn
cpeaCcTB N3MepeHuil 1 HX HOPMHP OBaHHUe.

PensaruBuzanus - OIIpeaeJICHUE NN UBMEPEHUE OTHOCUTEJIBHO HEKOTOPOI'O APYTroro 00BbeKTa. Pe3yanaT OonpeneIAaT 1o
Pa3HOCTU TaAKUM 06pa30M, YTO CUCTEMATUYCCKHUE MMOrPEHIHOCTU B3AUMHO UCKJIIOYAIOTCA.

Pangomusanys - nepeBoj] CUCTeMAaTHUECKUX NOTPELIHOCTEN B pa3psif cirydaiiHbix. OCHOBaHa Ha TOM, YTO CHCTeMaTHYecKas
HOTPELIHOCTh €AMHUYHOTO SIBJIeHUs (prOOpa, METOAA, UCIIOJIHHUTEIS]) IPU PACCMOTPEHUH ee B OoJ1ee IMPOKOM KJiiacce
OJHOTUITHBIX SIBJIEHUH (Cepysi MPHOOPOB, TPyIIa METOOB, KOJUIEKTHB MCTIOJTHUTENEH) CTAHOBUTCS BEIMYMHON NepeMEHHON
(cimyyaiiHon).

Tema 5. O61I1e NOHATHS MAaTEMATHYeCKO# cTaTHCTHKU. ['eHepajibHasi COBOKYNHOCTDH U BbIOopKka. [lapamerpsl
pacnpegeienusi. MaTeMmaTnueckoe oKu/JaHue cJydaiiHol BeJanuuHbl. J{ucnepcus cjayJaiiHoil BeJHYHHbI.

HOFpCHIHOCTI/I CpeacTB H3MepeHHﬁ 1 UX HOPMHUPOBAHHE. CJ'[y‘lafIHbIe MOTrpeHIHOCTU KaK q)yHKL[I/IH cjiydas. I/IHTCpBaJ'[
N3MEHEHUA U BEPOATHOCTD IMOSABJICHUA cnyqaﬁﬂoﬁ BCJIMYUHBI. HI/ICKPGTH]}IC 1 HETIPEPBIBHLIE cnyqaﬁﬂme BCJIMYHHBI.
T €HEpaJibHadA U BbI60pO‘{HaH COBOKYITHOCTU BEJIMYMH. XapaKTepI/ICTI/IKa FCHCpaJ’[I)HOI;'I COBOKYITHOCTU U BbI60pKa.

Tema 6. HopmasibHOe pacnpeeieHue. PyHKIHA HOPMAJLHOT0 pacnpeaeienns. [IpmHOune, Jeskammue B 0CHOBE
3aKOHA HOPMAJBLHOT0 pacnpeejeHus.

IMapameTpsl pacnpeneneHus CIydalHbIX BEIMUMH (MATEMAaTHUECKOe OKUIaHNe, AUCTIEPCHs] CITyYaiiHON BETMYHHBL).
Marematuveckoe 0XHUIaHNE HETPEPHIBHOM CIIydaiiHON BearurHbl. CpeHeB3BelIeHHOEe 3HaYeHNe AUCKPETHOH CITyJailHon
Benu4uHbL. CBOICTBA MAaTEMAaTUYECKOTO OXUAaHu. [lucriepcus HelmpepblBHON 1 KOHEYHO3HAYHOM CITyYailHOU BETNYMHBIL.
Hucniepcust BHIOOPOUYHOM COBOKYNHOCTU. CBOMCTBA JUCTIEPCHU.

MaremaTnieckoe OKHIaHNE CPETHETro pe3yJibTata (MaTeMaTHIecKoe OXKHUIaHue CIIyJaifHON BeMUuHBI). Jlyucriepchst cpeHero
pe3ysbrata. CTaHIapTHOE OTKJIOHEHHE CPEAHETO pe3yJibTaTa (YacTHOe OT JeJIeHHs] CTAaHJapTHOTO OTKJIOHEHHS Ha KOPEHb
KBaJpaTHHIA 13 00beMa BEIOOPKH).
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IMporpamma auctmuiiHbl "OCHOBBI Hay9HBIX MccaenoBanuii u Metpostorus’; 04.03.01 "Xumvms'.

Tema 7. MoMeHTHI HENIPEPBLIBHOTO pacnpeaeieHust. PaBHomepHoe pacnpegenenne. HekoTophie cenuajibHbIe
pacnpenenenns. Pacnpenenenne Ctoioaenra. Pacnpenenenne dumepa.

I'ucrorpammel u pacnipenenenue. IIpuvep rucTorpaMMel JUCKPETHOW BeIM4nHbL. B3BemenHas cymma. BecoBoit MHOXUTENb.
Y cnoBue HOPpMUPOBKY YHMCEIL.

Hopmanbhoe pacnipenenenue. ®@ynkuus ["aycca. [IpenensHoe pacnipenenenre. HopMupoBOUHBI MHOKUTENb (BbIpasKeHHUE AJIs
€ro pacyeTa MojydaeM MOoC/IeI0BATeIbHBIMU NTOJCTAHOBKAMU B (pOpMyJTy U1l (PYHKLIMIM HOPMAJIBHOTO paclpesieIeHNs).
ITpuHIMITEL, JIeXkKalye B OCHOBE 3aKOHa HOPMAJIBHOTO paclpesieieHNs:

1. [IpyuHIMI CUMMETpUH (BEPOSITHOCTH OAMHAKOBBIX 110 BEJIMYMHE, HO OOPATHBIX MO 3HAKY CIIyYalHBIX MOTPEIIHOCTEH PaBHBI).

2. [lepBas mpou3BOIHAS PaBHA HYJIIO, €C/IM 3HAYEHUE CITyYailHON BeJMYMHBI COBMAIAET C UCTUHHOMN BEJIMYUHON (CpeHUM
3HauYeHUeM pe3yJibTata). s pe3ynbTaToB U3MEPEeHusl PaBHbIX CpelHEMY apu(PMeTUIeCKOMY Ha KPUBOW pacrpeesieHus
Ha0JII0aeTCs] MAKCUMYM. 3aKOH HOPMaJIbHOTO paclipee/ICHUs IIPEIoJIaraeT BEPOATHOCTh CTyYalHBIX MOrPEITHOCTEN TeM
MEHBIIIYI0, YeM OOJIbIlie UX aOCOMIOTHOE 3HAUCHUE.

3. MakcumasbHast BEPOATHOCTD CJIOKHOT'O COOBITHS OTBEYAET MUHAMAJIHHOM CYMME KBa/IpaTOB OTKJIOHEHW BEJIMYUH OT
CpeaHEero pe3yJibTara, T.€. 3dKOH HOPMAJIbHOI'O pacCIipeiCJICHUA BKIIOYACT B ce0s NPUHIAIT HANMEHbIINX KBAAPAaTOB.

4. KpI/IBaH prHKL[I/II/I HOPMAJIBHOI'O paclpeacieHuss UMECT 1B€ CUMMETPHUYHBIE OTHOCUTEJIbHO BepTI/IKaﬂbHOﬁ OCH TOYKH
r[epem6a (BTOpaH MMPON3BOJHAA paBHa HyJ'IIO) Ha pacCTOAHUAX OT HEHTPA paCCCAHUS, paBHbIX CTAHAAPTHOMY I'€HEPAIbHOMY
OTKJIOHCHMUIO.

Tema 8. Pa36op konkpeTHoii curyanun: [IpoBepka HopMaabHOCTH pacnpeeiaeHust Bbioopku n3 100 nu3mep enuii
MOCTPOCHUEM Ir'ICTOTPaAaMMBbI 1 MCITOJIL30BAHUEM KPUTEPUsT ancona.

3aBUCHMOCTb BUJIa KPUBOI HOPMAJIBHOTO PaclpeAesieH sl OT BEIMYMHBI IT€HEPAIBHOTO CTAHOAPTHOTO OTKJIOHEHHs (OnpeensieT
CTelNeHb "pa3MBITOCTH" KpUBOH ). BennynHa NCTUHHOTO 3HaUYeHHs (CpeIHETO pe3y IbTaTa) OlpeelisieT MoJ0KeHe TPUBOI
pacripeniesienust Ha ocu adcuuce. Touke nepern6a KpHMBOH OTBeYaeT 3HaUeHUe a0CIUCChl, PABHOE CTaHIAPTHOMY OTKJIOHEHHMIO.

BepositHOCTB TOTO, UTO CilydaifHast MOrpeIHOCTh OTAEIPHOTO M3MEPEHHs He TIPEBBIIIAET M0 a0COMOTHOMY 3HAUEHHUIO
CTaHJapTHOE OTKJIOHEHHUE, paBHA 68 % (IBYX CTaHIAPTHHIX OTKJIOHEHUH - 95.4 %, Tpex - 99.7 %).

Tema 9. CpaBHenne mucnepcuii. CpaBHeHHne OByX aucnepcnii. CpaBHeHNe HeCKOJLKUX qucepcuii. Boigeaenne
o6oJbmei qucnepcuu u3 MHOrux. [lo103puTEeILHO BhIEIAIOIMEECS 3HAYEHAS (IPOMaxmu).

OreHka xapakTepa paciipesiesienus1. B kauecTBe npumMepa paccMaTrprBaeM BhIOOpKY u3 100 n3mepenuii onpeneseHust Meau B
o6paste (ot 600 no 621 mr HaiineHo). Cpenauit pesyabtar 610 mr. CrangapTHOE OTKJIOHEHHE paBHO 4 Mr. Bee pesysbTathl
pazbuBaeM Ha KJIACCHI TAKAM 00pa30M, YTOOBI KaX/Ibli KJIacC OOBEIMHSIT pe3yIbTaThl I3MEPEHHI Ha HHTepBaJle IMPHHOMN B
TIOJIOBUHY CTaHJAPTHOTO OTKJIOHeHUs. CTpouM rucrorpaMmMy. B Touke MakcuMyma 4acToTa TONalaHus B OTIPEAEICHHBIH Kilace
cocrasnser 0.19. Micnons3ys 3T0 3HaUeHNE HAXOAUM CTaHIapTHOe OTKJIOHeHue. [Tomydaem 4.2. TOT pe3yabTaT IPaKTHYECKU
COBII3/IAET C TEOPETHYECKUM 3HaueHUeM (4.0), YTO MO3BOJISET CUUTATH MOYIEHHYIO BHIOOPKY HOPMAJIBHO PACIIpesie/IeHHOM.

TTo JaHHBIM TMCTOI'paMMbl MOXKET 6bITb IMpoOBE€JCHA 1 60]’[66 CTporas KOJIM4YECTBEHAs OLICHKA COOTBETCTBUA BbI60pKI/I
HOpPMaJILHOMY pacripejiesieHuio 1o kputepuio [Tupcona (xu-kBaapat ? kputepuil). CpaBHEHHE SKCIIEPUMEHTATIbHBIX U
TEOPETHUYECKHX YacTOT MONaAaHUs B JAHHBIN KJIaCC MO3BOJISIET Ha 33JaHHOM YPOBHE BEPOSITHOCTH PEIIUTh BOIIPOC O XapakTepe
pacrnpezeneHus.

Tema 10. YV cjioBusI npEMeHEHHsI METO/I0B MAaTEMaTHY€CKOIl CTATHCTHKH H NPOBEePKAa BHIIOJIHEHUSI 9THX YCJOBHA

Jst aToro ucrons3yeM ¢yHkumio Jlarutaca. JaHHBIA HHTErpasl BEpOSITHOCTH 00J1ajaeT CUMMETPHEeH OTHOCUTENIBHO 3HaKa pH
BEJIMYMHE Z, KOTOpAst MPeJCTaBIseT COOOI YacTHOE OT AeJICHHsI OTKJIOHEHHUS OT CPeIHEro pe3yJIbTaTa Ha CTaHAapTHOE
oTkJIoHeHHe. OOBIYHO B TAaOJIHLIE IPOTUB COOTBETCTBYIOLIETO 3HAUSHHS Z PHUBEICHO 3HAUeHHe MHTEerpajla BEPOSITHOCTH
(pynkums Jlamnaca). Takum 06pa3oM [yist KaX/I0TO KJiacca HAXOUM XH-KBaapat. Eciii cymMMa Mosty4deHHbIX 3HAUCHHI He
MIPEBBIIIAET TEOPETUYECKOTo 3HaUeHHs (TaOJIMYHOrO 3HAYEHHsI) Ha 3aJaHHOM ypPOBHE BEPOSITHOCTH, TO BHIOOPKA pacrpesiesieHa
HOPMAJTBHO.

Tema 11. Onenka ciy4yaiinoii norpemnocTtu. IIpenu3noHHOCTH, CX0AUMOCTH H BOCIHPOH3BO/IMMOCTb.
IMoBTOpsieMocTh. BHyTpUMIa6opaTopHbIil KOHTPOJIb KAYeCTBA H3MeP eHHui.
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OrneHka XxapakTepa pacrpeesieHUs IPU BRIOOPKe OrpaHMYeHHOro 00beMa (YUCIIo onpeiesieHuin He mpesbimaet 20). B stom
cilyyae BBIUMCISIOT J1Ba apameTpa acummeTpuio (A) u sxkcuecc (E). st cummerpuunsix pacnpenenenuii A = 0. s
pacripe/ie/IeHHi, BHITSIHYTHIX B CTOPOHY OOJBINMX 3HaUeHui, A 6oubine 0. {7151 pactipeesieHuii, IMEIoNHUX ?XBOCT? B CTOPOHY
MaJibix 3HaueHui, A menbiue 0. [TonoxurensHoe 3HaueHue A BeTpeuaercs vaille. Janee paccuuThiBaeT 1o ¢popmyJie
JcTriepcrIo acumMmeTpuio. Eciiu Moysib aCUMMETpUM He TPEBBIIIAET YTPOSHHBIN KOPEHb KBAIPATHBIN U3 TUCIIEPCUU
ACHMMETPHH, TO BHIOOPKA pacrpejie/ieHa HOPMaJIbHO.

[onoxurenbHbl E COOTBETCTBYET paciipe/iesieHnio 0ojiee OCTPOBEPIIMHHOMY, YeM HOPMAaJIIbHOMY (OTpHUIIATe bHbIA HA000POT).
Ecim Mopyib sKcliecca He IIpeBBILIAeT MATUKPATHBIN KOPeHb KBAaAPAaTHBIA U3 AUCIIEPCHUH IKCLecca, TO BHIOOPKa pacnpeeneHa
HOPMAJIBHO.

Tema 12. OueHka cucTeMaTH4eCcKOl MOrpemHOCTH: 0 CTAHJAAPTHOMY 00pa3Ily, C)aBHEHHEM Pe3yJbTATOB JABYX
HE3aBHCHMbIX METO/I0B, BApbUPOBaHHEM MaCChl MPOOBI. COCOObI yCTPaAHEHHSI CHCTEMATHY€ECKOIl OTP eIHOCTH.
Me:xkaadopaTopHble KCIEPUMEHTDI.

t-Pacripenesnenue. [1ys onpenesieHns: COBOKYITHOCTEN pe3yJIbTaTOB M3MEPEHUH OrPaHMYEHHOTO 00beMa UCTIONB3YIOT
pacnpenesnenre CThIO/IEHTa, KOTOPOE CBA3BIBAET MEXKILY COOOM TPU OCHOBHBIE XapaKTEPHCTHKH: MIMPUHY JOBEPUTEIHHOTO
VHTEpBaJia, COOTBETCTBYIOIIYIO €My BEPOSITHOCTb, 00EM BHIOOPOYHON COBOKYMHOCTH. [ly1st onpesiesienust kputepust CTbiofeHTa
(t) HeOOXOAMMO TTPEe/IBAPUTENIBHO PACCUMTATh CpeiHee 3HAUEHHE U CTaHAApPTHOE OTKJIOHeHHe. BricoTa 1 mmprHa KpUBOi
t-pacnpeieNIeHusI 3aBUCST OT YMcia cTereHelt cBodopl. Ecii uncio crenenei cBoOOAb! cTpeMUTCsl K OECKOHEYHOCTH, TO
t-pacnpeiesieHe ePeX0UT B HOPMaJIbHOE pacripesiesieHue.

I'pyOble morpenHoCcTy (IPOMaxy) M CHOCOOB! MX ycTpaHeHUs1. BriOop Kpurtepus 1Jis UCKIOUEHHsI COMHUTEIBHOTO Pe3yJIbTaTa
UMeEET CBOU TPYJHOCTH. Y HUBEPCAJILHOIO MPaBUiIa He CyllecTByeT. MIcnob3yoT:

1. Q-Kpurepuii (ecm pacueTHOE 3HaUE€HHE MEHBIIE TaOJIMYHOTO, TO PE3YJIbTAT He SIBJIsSIETCs TPyObIM IMpoMaxoM. B mpoTrBHOM
Cllydae pe3yJIbTaT UCKIII0YAIOT.

2. Pe3ynbTar sBJISI€TCS IPOMAXOM, €C/IM €TI0 OTKJIOHEHHE OT CPEAHETO 3HAUEHUsI IPEBBIIIAET YACTHOE OT AEIEHUs] YTPOSHHOTO
CTaHApTHOTO OTKJIOHEHHsI Ha KOPeHb KBaJIpaTHBIN U3 00beMa BBIOOPKH.

3. HpOMaXOM CUMTAIOT pE3yJIbTaT, J'IE)KEIIIII/Iﬁ 34 MHTEPBAJIOM, OI'paHNYMBAIOIIUM Cpe)_IHI/Iﬁ PE3YIbTAT KPUTUYCCKUM 3HAYCHUEM,
KOTOPOC€ HAXOOAT YMHOXKad BEJIMYUHY IMapaMeTpa Tay-KPUTUYECKOI'O Ha CTAHAAPTHOE OTKJIOHEHHE.

Tema 13. Pacnipenenenne JUCKpPEeTHBIX caydyalHbIX BeanuuH. Pacnpenenenue Ilyaccona. BuHomunaabHoe
pacmpejeJjeHne.

OrieHka crcTeMaTuueckoi norpentHocty. CyIiecTByeT TP OCHOBHBIX CIIOCO0a:

1. o cranmaptaemM obpasiam (CO). PacxoxaeHune SKCepruMeHTATbHO HalIEHHOTO Pe3yIbTaTa M TEOPETHUECKH
PacCYMTaHHOTO OLIEHUBAIOT C IOMOIIIBIO t-KPUTEPHSL.

2. CpaBHeHuHe pe3yJIbTaToB ABYX HE3aBUCHMbIX MeTo/10B. CHavana pacCUMTHIBAIOT CPEAHEB3BEILICHHOE CTAHAAPTHOE
OTKJIOHEHHUE, a TIOTOM OIIEHHUBAIOT t-KpUTepHid. [IJIs1 3TOro YacTHOE OT JieJIeH!sI PA3HOCTH CPEIHUX PE3YJIbTATOB ABYX
HE3aBHCHMBIX METOJIOB Ha CPEIHEB3BEIICHHOE CTAHIAPTHOE OTKJIOHEHHE YMHOXKAIOT HA KOPEHb KBAIPATHBINA U3 KOMOUHAIIUH
00BEMOB IBYX BBIOOPOK. O0s13aTeNIbHBIM YCJIOBHEM SIBJISIETCSI PABHOTOYHOCTD PE3YJIbTATOB, IOJMYUYEHHbBIX ABYMS
HE3aBHCUMbIMH MeToamMu. Eciii paccuntaHHOe 3HAUCHHUE t-KPUTEPHUS MEHbIIIE TAOIMIHOMN BEJIUMIUHBI, TO CUCTEMATHIECKYIO
HOTPENIHOCTh MOKHO CYUTATH HE3HAUMMOHL.

3. J1n151 OIIEHKH MOCTOSIHHOM CHCTEMaTHYECKOM MOTPEIIHOCTH ITPOBOJIAT MHOTOKPATHOE OIpe/iesIeHNe COJep/LKaHu I
KOMITOHEHTa 1 NTapaJuleJIbHOe MHOTOKPATHOE OIpeJiesIeHNe COJEepKaHus TOro Xe KOMIIOHEHTa yABOEHHOTo pa3mepa. st
OLIEHKH TPOTOPIMOHATIBHON MOTPEIIHOCTH MTPOBOJAT CEPUIO MapalyIebHbIX I3MEPEHHH MTPoObI, cogepsKamiell J00aBKy
OITpe/IesIIEMOro KOMIIOHEHTA. 3aTeM CPAaBHMBAIOT CPEIHUH PE3YJIbTAT CO CPEAHUM PE3YJIbTATOM, ITOJyUYEHHBIM B IIEPBOM CEpHU
W3MEpEeHUi Uis PoObl, He cofepikallell Jo0aBKU. Y CIOBHEM HE3HAYMMOCTH CHCTEMaTUIECKON MOTPEIIHOCTH SIBJISIETCS TOT
(bakT, 4TO MOCTOSIHHAS CHCTEMaTHYecKasi MOrPEIHOCTh He MPEBbIIIAET MPOM3BEACHHS t-KPUTEPHs Ha CTAHAAPTHOE OTKJIOHEHHE
MIOCTOSIHHOH CHCTEMaTHYeCKO rmorpemHocTd. Kpome Toro, mporopumoHanbHasi CHCTeMaTHIecKast OTPEeITHOCTh 33 BHIYETOM
€/IMHUIIBI HE JOJDKHA TIPEBHIIATH IPOU3BEAECHNE t-KPUTEPHsI Ha CTAaHAAPTHOE OTKJIOHEHNE IIPONIOPLHOHAIBHON
CHCTEMAaTHYECKOM MOrPEelTHOCTH.

Tema 14. KoppeasimmoHHblil 1 perpeccuoHHblii anagu3bl. [IpoBepka B3auMocBsA3M ABYX (pu3nveCKUX BeJTUINH.
MeTox HAMMEHBIIHUX KBA/IPATOB.

CpaBHeHHE HECKOJIBKUX JHCIepCHii. BHIOOpOUHbIE JUcniepchy CYUTAIOT OHOPOAHBIMY (2 pe3yJIbTaThl pABHOTOUHBIMU), €CJTH
3HaYeHUe KpuTeprs bapTiera MeHbllle XU-KBaIpaT-KpUTeprs Ha 3a/JaHHOM ypOBHE 3HaUMMOocCTH. [y pacuera kpurepust
Bapriiera He06X0OMMBI 3HAUEHH I CPEJHEB3BEIIEHHOM AUCTIEPCUH, BBIOOPOYHBIX IMCIEPCUIA 1 YHCIIa CTENeHEN CBOOOIBL.
Ecim 06bemMbl BceX BRIOOPOYHBIX COBOKYITHOCTEN PaBHBI, OZHOPOAHOCTD JAUCIIEPCHI M IPUTOJHOCTD PE3YJIbTATOB IJIs
COBMECTHOH 00pabOTKH MPOBEPSIOT € MOMOIIbI0 KpuTtepust KoxpaHa.
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Tema 15. O0ecneueHne KayecTBa XUMHYECKIX H3MepeHnil. Po6acTHOCTD, CeJIEKTHBHOCTh M CIIEIU(PMIHOCTD.
IInaHupoBaHne SKCNEPUMEHTA U OIlEHKA CTATHCTHYECKHX XapaKTePUCTHK MEeTOINKU aHAIN3a.

INokazatenu 3¢pheKTHBHOCTH XUMUYIECKOro aHanu3a. YyBcTBUTENIbHOCTE. KoahduimeHT qyBCcTBUTENPHOCTH ( 3HAUCHUE
TIepBOH MTPOU3BOJHON IPalyipOBOYHON (DyHKIMK). Bennunna koadpuivenTta 1yBCTBUTENPHOCTH XapaKTeprU3yeT CKOPOCTh
M3MEHEHHUsI aHAUTUTYECKOTO CUTHaJIA C N3MEHEHNEM KOHIIEHTPALHK.

[penen oOHapykeHus. (KOJINYECTBO BEIIECTBA, KOTOPOE MOXET ObITh OOHAPYKEHO C IIOMOIIBIO JAHHOTO METO/IA C JIOCTATOYHOM
BeposITHOCTHIO). [Tpesienn oOHapykeHus: MOKET ObITh 3a/JaH M MUHUMAJIbHBIM aHAJIUTUYECKMM CUTHAIOM, KOTOPBIA MOXHO
YBEPEHHO OTJIMYATh OT CUTHAJIa KOHTPOJIBHOI'O OIIbITa.

Tema 16. Pa360op KOHKpeTHOI cUTyanuu: ATTecTanus MeTOUKH KOJNYeCTBEHHOT0 aHAJIN3a BO3/yXa padouei
30HBI.

ATTectranusa METOIUK H3MepeHHﬁ Ha IpUMEPE METOAUKHN KOJIUYECTBEHHOIO XUMHUYECKOI'0O aHaIn3a. HCHL aTTEeCTalluH -
YCTaHOBUTH MPUTOJHOCTb METOAUKHU UIA TIOJTYUYEHH A OTBETA HA 3aJaHHBIE BOIIPOCHI C Tpe6yeM0171 HaICKHOCTBIO. ILHH 9TOI'o
Haa0 OUCHUTH NMMPaBUJILHOCTD IMOCTABJIEHHBIX 3aJa4 U 3aTEM JOKa3aTb, BO3BMOXKHO JIX UX PEHICHUE. IlonsaTue arrecranuys
BKJIIOYAET BECh aHAJIUTUYECKUI mponecc:

1. MojenupoBaHue MpoLeayphl.
2. Ot6op mpodHkL.

3. ITogroroBka mpoosbl.

4. Uzmepenue.

5. O6padoTKa TaHHBIX.

B X0[e€ arreCTally CJIeAyeT ONpEAC/INTh, Kakad U3 METOAUK aHa/In3a ¢ TOYKU 3pEHUA MoKa3aTeliei S(I)q)CKTI/IBHOCTI/I npurogHa
JUIsL peIIeHU A ,HaHHOﬁ 3aJa4u C 33}121HH017I n HOBGpI/ITCJIbHOﬁ BEPOATHOCTDBIO.

Tema 17. Konnenuus HeonpeaeJJeHHOCTH B XUMNYE€CKUX U3MEP CHUAX (prmuﬁ CTOJI ¢ MpUIJIAlIeHUuEM BeAyIMXxX
CIIenmaJucToB B odJacTu MeTpOJIOI‘l(II/I).

KoHueniys HeonpeeaeHHOCTH B XUMUUECKUX n3MepeHusx. PyHaaMmeHTanbHble MOHATHS XUMUYECKON METPOJIOTUH.
[Tonsituem "HeomnpeAeNeHHOCTh" MpeJIaraeTcsl 3aMEHUTh "TIOrPEUTHOCTD" € 1IeJIbI0 YCTPAaHEeHHUsI pa3eieHus OrpelHOCTel Ha
"cyuaiinble” 1 "cuctemarnueckue”. [IoHsTHE "HEONpeaeIeHHOCTh " BKIII0OYaeT B ceOsl Kak Te TaK ¥ APYrue IMorpenHoCTy.

Tema 18. KonTpoJsbHast padora 1 (MeTpoJiornuecKne XapakKTePHCTHKH METOUK KOJMIeCTBEHHOT0 XHMHY€CKOT0
aHaJm3a)

KonrposbHas paboTa MoCBsIIEeHa BOIPOCaM TEOPETHUECKOM METPOJIOTHH, KJIacCH(UKAIIMY N3MEPEHUH 1 TIOT PEITHOCTEH,
PENATUBU3ALIY M PAaHIOMM3ALMH, (DYHKIMSAM HOPMAJIBHOTO pacrpeeeHNs, XapaKTePUCTUKH CIyYalHbIX U CHCTEMaTHIECKIX
TIOTPEIIHOCTEH, MaTeMaTHUECKOe OXKHUJIaHNe HEMTPEPHIBHON CITyJallHOM BEJIMUMHBI, AUCTIEPCUH, TTOKa3aTessaM 3(ppeKTUBHOCTH
XMMHYECKOTO aHaJIN3a.

5. IIepedyeHb y4eOHO-METOUYECKOTO 00€eCIeYeHH UIA CAMOCTOSITEJbHOM Pa6oThl 00yJalOMMXCs M0
JUCHUNINHE (MO/LYJII0)

CamocrosiTesnbHas padoTa 00yJaloIMXCsl BBITIOJIHIETCS MO 3aJaHHI0 U [P METOIMUYECKOM PYKOBOJICTBE ITperoiaBaresisi, Ho 0e3
€ro HernocpeACcTBeHHOro yuactust. CamocrosiTenpbHas paboTa MoIpasensieTcs Ha CaMOCTOATENbHYIO0 padoTy Ha ayIUTOPHBIX
3aHSITHUSX U Ha BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CaMocTosiTesibHAs paboTa 00yYaloMXCsl BKIIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOGHHE OT/EJIbHBIX TeM (pa3/esioB) AUCUMIUIMHBI, TaK U MIPOPadOTKY TeM (pa3JiesioB), OCBAUBAEMbIX BO
BpeMs1 ayJUTOPHOI paboThl. Bo BpeMst camocTosiTebHON paboThl 00yJaloLIecst YUTAIOT U KOHCIIEKTUPYIOT y4eOHYI0, HAYYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIIOT 33/IaHMs1, HATIPABJICHHBIE Ha 3aKpeIlIeHNe 3HAHUIA 1 OTPaOOTKY YMEHUI 1 HaBBIKOB,
TOTOBSATCS K TEKYIIeMY U TPOMEKYTOUHOMY KOHTPOJIIO IO JUCLUILIIMHE.

OpraHu3alysi CaMOCTOSITETIbHON padoThl 00YYAIOIIMXCS perilaMeHTHPYeTCss HOPMATHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOH JIUTepaTypoil ¥ SJEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYpPCaMu, BKIIOYASL:
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IMporpamma auctmuiiHbl "OCHOBBI Hay9HBIX MccaenoBanuii u Metpostorus’; 04.03.01 "Xumvms'.

[Nopsiok opraHU3aLUK 1 OCYILECTBICHHS 00pa30BaTEIbHOM AeSATEIFHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHusl - IporpaMmam OakajaBpuara, mporpaMmMaM ClielMajIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH PUKa30M
MunucTepcTBa HayKu U Bhiciero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 r. "O6 akTUBHU3ALNN
CaMOCTOSITENILHOW pabOThI CTY/IEHTOB BHICIIIMX YIeOHbIX 3aBe/ieHuit"

VYcraB herepatbHOrO rocyIapCTBEHHOTO aBTOHOMHOTO 00pa3oBartesibHOro yupexaeHus "Kaszanckwii (ITpuBomkcKuit)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00pPa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccronanbHoro oopazosanus "Kazanckuii (ITpuBomkckuit) enepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (ITpuBoskckoro) deaepaibHOro yHUBEpcUuTeTa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHUIINHE (MOIYJIIO0)

DoHJ1 OLIEHOYHBIX Cpe€ACTB IO AUCHUIIIMHE (MOI[yJ'IIO) BKJIIOYACT OLUEHOYHBIE MaTe€pHaJibl, HAITIPABJICHHBIC HA ITPOBEPKY OCBOCHUA
KOMHCTCHHI/Iﬁ, B TOM 4YUCJIE 3HaHI/Iﬁ, yMeHI/Iﬁ Y HaBBIKOB. ®OH]I OLIECHOYHBIX CpE€ACTB BKIIIOYAET OUEHOYHLIE CPEACTBA TEKYIIETO
KOHTPOJIA U OLICHOYHBLIE CPEACTBA HpOMC)KyTO‘IHOfI aTTeCTalluu.

B ¢oH/1e OLIEHOUHBIX CPEJCTB COAEPKUTCS CIeAyIoNias HHDOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH [UIAHUPYEMbIM pe3yJibTaTaM 00y4ueHusI 110 AUCLUILIMHE (MOYJI0);

- KpUTEpHUHU OlleHUBaHUst C(OPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUS OLIEHKH T0 JUCIUILIMHE (MOIYJIIO);

- OMUCAHUE MOPSIIKA IPUMEHEHUS U TPOIIEAYPbl OLEHUBAHMSI /IS KAXJOr0 OLEHOYHOI'O CPEJICTRa;
- KpUTEPHH OLIEHUBAHUS JJIs1 KXI0TO OLIEHOYHOT'O CPEeJICTBa;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPpEeaAbABIIACMbIC K HeﬁCTBI/IHM 06y11a101111/1xc;1, AE€MOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHUA pa3/IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTces B [Ipunoxenun 1 kK mporpaMMe AUCUMILIMHBL (MOLYJIIO).

7. IlepedeHnb JATEPATYPhI, HEOOX0TUMOM JIJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)
OcBoeHre TUCITUTUIMHBL (MOJYJIsI) TIpeIIoIaracT u3y4eHne OCHOBHOM ¥ JOTIOTHUTETLHON yueOHO! TuTepaTypsl. JlutepaTypa
MOXKeT OBITh JIOCTYITHA OOYYAIOIMIMMCS B OTHOM W3 JBYX BApPUAHTOB (JIIOO B OOOMX W3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
[paBOOOJIAATENSIMHU;

- B eyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. JlobaueBckoro. OO0ydJaromnuecs moyJanT yIeOHyI0 JIUTepaTypy Ha
aOGOHEMEHTE IT0 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJTb30BaHUsI HaydHO!H OHOIMOTEKO.

DNIeKTPOHHBIE U3JAHUS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTMHA U [apoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTpOHHBIH yHUBepcuTeT" . [Ipu UCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMY U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOTO U3 U3JaHUI OCHOBHOM JIUTEPaTyphl 1 He MeHee 0,25 aK3eMIuIspa JOTOIHUTEIFHOM JIUTepaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4ucia Juil, OJHOBPEMEHHO OCBaMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[lepeueHb OCHOBHOI M OTIOJHUTENIBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMON JIIsi OCBOSHUS JUCIIMIUIMHBL (MOJLYJIs), HAXOIUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHUIUIMHBL. OH MOUIEXUT OOHOBJICHHUIO TP U3MEHEHUH YCIIOBUI 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHNU KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX JJIsI
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

1.Caiir Poccuiickoro XemomeTprueckoro odiectsa - http://rcs.chph.ras.ru/
2CrarucTrKa B aHaauTueckoi xumun. Kypce nekuumit MI'Y. - http://chemstat.com.ru/

3.Mertpoorus -
http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D1%80%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F

4. Mertpornorus Kak Hayka 06 u3mMepeHusix. - http://www Kipstory.ru/metr/

5. Koznos M.I". MeTtposorus u cTaHIapTH3aLus- IEYaTHBI OPIrHHA JIEKTPOHHOTO U3JaHUS. -
http://www.hi-edu.ru/e-books/xbook109/01/

9. MeToandecKHe YKa3aHUA AJIA 00YUAIOMMXCS 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIsI)

Crpannna 10 u3 15.
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JICKOKU

OCHOBHO¥ TEOpETHUYECKUI MaTepral peMeTa AAeTCs B Yachl JIEKIMOHHBIX 3aHATHIA. Ha nekumsix
Tperno/iaBaTesb CUCTEMAaTUIECKH M TIOCJIeI0BATEIbHO PACKPhIBAET CoJepKaHNe HayYHO! JUCHUILIMHBL, BBOAUT B
KpYT Hay4YHBIX HHTEPECOB, CTABUT BOIPOCHI /17151 McCieloBaHus1. Hellb3s1 OrpaHUYIMTHCS peryJIsSipHBbIM TOCEIEHUEM
TOJIBKO JIEKIIMH, TaK KaK HEHTP TsHKECTH B YCBOEHUHM 3HaHWH, B (POPMUPOBAHUM YMEHUI 1 HAaBBIKOB JIEKHUT B
TOCTIEAYIONIEH CaMOCTOSITEIbHOI padoTe. CTyAEHTHI IOJUKHBI TOCTOSIHHO TOTOBUTHLCS K JIEKITUAM. B 310l padote
MOT'YT IIOMOYb Y4eOHHMKH, CIIMCOK KOTOPBIX IperofaBarelib Ha3blBaeT Ha MEPBbIX 3aHATHsX. [ToMrmo
PEKOMEH/IyeMOi JINTEPaTyphbl, JIEKTOP AaeT MPOrpaMmy AUCLUILUIMHBI, B KOTOPOH U3JI0KEHbl OCHOBHBIE PA3ZIebl U
BOIPOCHI [J1s1 KOHTPOJISI 3HAHUI.

Jlekuus 3aK1aibIBa€T OCHOBBI HAYYHBIX 3HAHWH, 3HAKOMUT C OCHOBHBIMH COBPEMEHHBIMH
HayYHO-TEOPETUUECKUMH TTOJIOKEHUIMH, C METOIOJIOTeN JaHHOI Hayku. Ha jekiim ocyiiectsisiercs oomenme
CTYIEHUECKOH ayJUTOPUH C BBICOKOKBaIN(UIIMPOBAHHBIMH JIEKTOPaMH, yYEHBIMH, TIearoraMu, CrieliiaIicTaMu
B OIIpe/IeJICHHOM O0Tpaciy HayKu. JIeKIHs BBI3bIBAET SMOIMOHAIBHBINA OTKJIMK CITyIIaTeNel, pa3BUBaeT HHTEpeC 1
M0O0Bb K OymyIiel nmpodeccuu. JIeKTOp UCTIONB3yeT Ha JIEKIUAX He TOJBKO MaTepuall yUeOHUKOB, HO U
MIPUBJIEKAET MHOTO JIOTIOJTHUTENIBHBIX CBEJICHUH, N3JI0KEHHBIX B HAYYHBIX padoTax (MOHOTpausIX WM CTaThsIX)
WM B €r0 COOCTBEHHBIX MCCIIE0BATENbCKUX Tpydax. CTyIeHT He B COCTOSIHUM TITyOOKO OCMBICIIUTh BECh
TIPE/ICTaBJICHHBIN B JIEKLUAX MaTepuall, He Tocelnas JeKIMOHHBIX 3aHATHH. [I0aTOMy BaKHO He MpOIycKaTh
JIEKLIMH, TOTOBUTHCS K HUM (3apaHee IOCMOTPETh TEMY JIEKIIUH, IOUYMTaTh YUeOHUKH, OTMETHThD JJIs1 ceOsl
KJIIOYEBbIE MOMEHTBI, COCTABUTh BOIPOCHI JIEKTOPY) U HAIPSDKEHHO, aKTHBHO paboTaTh B TEUEHHE BCETO yUYeOHOTO
3ansiTHs. CrapaiiTech He ONa3/bIBaTh HA JIEKIMIO: B IEPBbIE MUHYTHI 3aHSTHI OOBSIBISETCS TEMa, TUIaH JIEKIUH.
YroOBl Jierye 3aIOMHUTH U3JIaraeMblil MaTeprai, HEOOXOIMMO €ro TIOHSTh, Pa300paThCs B CUCTEME HayUHbIX
TIOHSTHH, KOTOPYIO AaeT JieKTop. [1yTn u3noxkeHus JIeKIMu MoryT ObITh pa3iMyHbIMU. VIHOTIA MTpenoiaBaTesb
BBIOWPAET MH/IYKTUBHBIN ITyTh, T.€. BHAYAJIE U3JIaraeT KOHKPETHbIE (DaKThl, 0000IIAET NX, PACKPHIBAET CYIIHOCTb
TIOHSATHS, JaeT ero onpeenaeHue. Ipyroi myts o6pa3oBaHKs NOHATHIL - J€AyKTUBHBII: JIEKTOP BHAYAJIE
olpeiesisieT HayqHOe MOHSTHE, a TIOTOM JaeT 00bsCHEHNsI, TPUBOAUT KOHKPETHHIN (hakTnueckuii Matepuai. Ecim
YJIOBUTH IyTh U3JIOKEHHS MaTepuasa, TO CTAHOBUTCS JIerde MOHSTh MBICIIb IIPENojaBaTess U MPOHUKHYTH B
coziepxanue Jekuuy. Obparaiite BHIMaHUE Ha OlpejiesieHre OHITHIH. PekoMeH tyeTcs JUIsl X yCBOSHUS
COCTaBJIATH TJIOCcapuii (coBaph). Bo BpeMs CITyIiaHust JISKIWIA TOJDKHA OBITh TICHXOJIOTHYECKas YCTAHOBKA Ha
3aMOMHMHAaHNE OCHOBHBIX Hzie Jtekuuy. CiylaHue JIEKIUH - 3TO CIOKHBIA TICUXO0JIOTMYECKHH TPOoIiecc, B
KOTOPBIH BOBJIEUEHA BCS JIMYHOCTH CIIYIIAIOIIETO: €ro CO3HaHKE, BOJIs, aMsITh, SMOIMU. DTO HE NTaCCMBHOE
COCTOSIHHE YeJIOBEKA, a HAIPOTUB, COCTOSIHIE aKTUBHOMW, HANPSIKEHHOM e TeTbHOCTH.

Cryuianue yueOHOM JIEKIUY - 3TO He0OX0JMMOe, HO He JOCTAaTOYHOE YCJIOBHE CO3HATEIBHOTO U IIPOYHOTO
YCBOEHMsI 3HaHWH. JIEKIIMI0 HEOOXOJMMO 3armcaTh - TOJILKO TOTJa JIEKIUSI CTAHET UCTOYHMKOM IS JasIbHEeHIIei
CaMOCTOSITENIbHON padoThl. KOHCIIEKTHpOBaHME JIEKIIMY - 3TO CJIOKHOE JIeJI0, TpeOyloliee YMEHUH U OIbITa.
Hexkoropsle crapaioTcst 3anicarh JEKIUIO TOJHOCTHIO, CIOBO B CJIOBO, HE BAYMBIBAsICh B COJIEpKaHUe MaTepHana,
OIMpasich TOJBKO Ha CBOIO MamMsTh. CIUIONIHAS 3aIIMCh BO3MOKHA TOJIBKO B TOM CJIydae, €CJIv IIPero/iaBaTeib
JMKTYET JIEKIIMOHHBIN MaTtepuai. Ho IMKTOBKa JiesiaeT n3nokeHne 0THOOOPa3HBIM U yTOMUTEbHBIM, 1 METO/IUKA
BBICIIIEH LIKOJIBI HE PEKOMEH/IyeT Takol crocod nainoxenus. CTpeMIIeHHE 3aIncaTh JIEKIMIO CJIOBO B CIIOBO
OTBJIEKAET CITyIIaTeNst OT 00yMbIBaHHSI JIEKIIMOHHOTO MaTteprana. Henqapom cTyaeHThl TOBOPSIT, YTO TPYAHO
COBMECTHUTb U 3aITUCh, U 00/lyMbIBaHHE.

Ecnm nexnumio 3anmceiBaTh O49eHb KOPOTKO, OTJEJbHBIMYU IITPUXAMH, TO 3aITUCH HE MOTYT OBITh MaTepHAJIOM JIJIsI
MOBTOPEHUs1. B M3ImiiHe KpaTKoii 3armcy TpyJHO pa3ooparhCsl yxke HeKoTopoe Bpems criycTs. [is 3anucu
BO3bMUTE OOIIYIO TETPab M CAEIANTe MO ISl PA3/IMYHBIX 3aMETOK BO BpPeMsl 3aIliCH: HalpuMep, 3HaK
BOCKJIMIaHUS (OTMETKa 0c000 BaXXHBIX MOMEHTOB), 3HAK BOIPOCA (YTO-TO HE MOHSUIM U K JAHHOMY MOJIOKEHHIO
HaJI0 BEPHYTHCS).

CaMOCTOsI-
TenbHas paboTa

CamocrosTesbHas padoTa NpH U3yYeHHH AUCLMIUIMH BKJIIOYAET: - YTEHHE CTyACHTaAMH PeKOMEHIOBAHHON
JIMTEPaTypsl U YCBOGHHE TEOPETUYECKOTO MaTepruasia JUCIUIUIMHBL; - 3HAKOMCTBO ¢ VIHTEpHET-UCTOYHNKAMU; -
MIOZATOTOBKY K Pa3IMYHBIM (pOpMaM KOHTPOJIS (TECTHI, KOHTPOJIbHbIE PabOThI, KOJUIOKBUYMBI); - IOATOTOBKY U
HamnucaHue pedeparos; - BHITOJTHEHHE KOHTPOJIBHBIX PabOT; - MOATOTOBKY OTBETOB HA BOIPOCHI 10 Pa3IMYHbIM
TeMaM IVCLUILUIAHBI B TOW MOC/IEI0BATEIbHOCTH, B KAKOW OHM MpeAcTaBieHsl. [InaHnpoBaHne BpeMeHH,
HEOOXOIMMOr0 Ha N3yYeHUe TUCHUILINH, CTYASHTaM JIydllle BCEro OCYLECTBIISATh BECh CEMECTP, MpeAycMaTpUBast
TIPY 3TOM PeryJIsipHOe OBTOpPEeHUE MaTepuaia. [1py u3ydeHnn AUCLUILIMHBL CHaYala He0OXOAMMO MO KaxkA0M
TeMe MPOYUTaTh PEKOMEH/IOBAaHHYIO JINTEPATYPy M COCTABUTh KPATKUI KOHCIIEKT OCHOBHBIX TTOJIOKEHUH,
TEPMHUHOB, CBE/ICHUI, TPEOYIOIMX 3aTIOMUHAHUS U SIBJISIIOLINXCSI OCHOBOIOJIATAIOIMMH B 9TOH TeMe IS
OCBOEHU TTOCIIEAYIOMNX TeM Kypca. I pacimMpeHust 3HaHu s 110 AMCLUITIMHE PEKOMEHyeTCsl HCIOIb30BaTh
WHTepHeT-pecypehl; MPOBOAUTH MOMCKH B Pa3JIMUHBIX CUCTEMAaX M MCIOJIB30BaTh MaTepUasIbl CaliTOB,
PEKOMEH/IOBaHHBIX MpenoaBaresieM. [1py MoAroToBKe K KOHTPOJIBHON padoTe HEOOXOAUMO MTPOYNTATh
COOTBETCTBYIOLIME CTPAHHLbI OCHOBHOTrO y4eOHMKA. JKeaTeIbHO TakKe YTeHHe AOTOIHUTENIBHOM JIUTepaTyphl.

Crpanyna 11 u3 15.
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3a4eT Ha 3auete onpegenseTcs KauecTBO U 00bEM YCBOEHHBIX CTYAEHTAMM 3HaHUIA, CIOCOOHOCTD K 0000IIEHHIO,
aHaIM3y, BOCIPHUATHIO MH(GOPMAIMK, IOCTAHOBKH 1IEJIU U BHIOOPY ITyTel ee IOCTHKEHHs], a TaK)Ke yMEHHUe
padoTaTh ¢ HOPMATHBHBIMU JOKYMEHTAMH B PaMKax JUCHUILIMHBL. OH MOKET ITPOBOIUTHCS B YCTHOW WA
ncbMeHHOH popmax. Popmy nposesenus onpenenser Kadenpa. [Toaroroska k 3auery - mporecc
VHIVBUAYANIbHBIA. TeM He MeHee, CYIIeCTBYIOT HEKOTOpbIE IPaBUIIa, 3HAHHS KOTOPBIX MOTYT OBITh MOJIE3HBI IS
BceX. 3aJI0roM YCTIEIHOW ca4y 3a4eTa sIBJISIeTCs] cucTeMariyeckast pabora HaJl y4eOHOW JUCIUIUIMHON B
TeueHue cemecTpa. [1oAroToBKy KeJaTeabHO BECTH, UCXO[sl U3 TPeOOBaHMI POrpaMMbl Y4eOHON AVCLUITIAHBL.
LenecooOpa3Ho MOLIATOBOE OCBOEHHUE MaTepUala, BBIIOIHEHUE Pa3/IMYHbIX 3aJaHUI [0 Mepe U3y4ueHHs
COOTBETCTBYIOIIMX CO/IEPKaTEbHBIX Pa3/iesioB TMCHMILUIMHBL. Eciu, roToBsICh K 3a4eTy, Bbl UCTIBITHIBAETE
3aTpyJHEHUs, OOpalllaiiTech 3a COBETOM K IIPENoiaBaTellio, TeM 0oJjlee UTO IIPU CUCTEMaTUYECKOI IIOArOTOBKE Y
Bac eCTh TaKasi BO3MOKHOCTb. ['OTOBSICH K 3a4eTy, JIy4llle BCEro COUeTaTh NOBTOPEHNE TEOPETUUECKHUX BOIIPOCOB C
BBITIOJTHEHHEM TTPAKTHYECKUX 3aaHui. TpeOoBaHus K 3HAHUSIM CTY/IEHTOB ONpe/iesieHbl (bejiepaibHbIM
rocylapcTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM U paboyell mporpaMMoil AucHuILIvHEL. Lless 3auera - mposepka
Y OIIEHKa YPOBHS MOJTyYEHHBIX CTY/IEHTOM CIEIMAIBHBIX IO3HAHUH 0 Y4eOHOH ANCIUITINHE 1
COOTBETCTBYIOIIX UM YMEHUI 1 HABBIKOB, & TAK)KE YMEHHS JIOTMUECKH MBICJHUTh, aprYMEHTUPOBATh N30paHHYIO
Hay4HYIO MO3UIIMIO, pearupoBaTh Ha JOTOJHUTEIbHbIE BOIIPOCH, OPHEHTUPOBATHCS B MacCUBe MH(pOpMAaLuH,
Jedunumii 1 Kateropuid. OlieHKe MoAJIekaT MPaBUIBHOCT M TPAMOTHOCTD PEUM CTYAEHTa, ECJU 3a4eT
TIPOBOJIMITCSI B YCTHO# (hopMe, a Takke ero JOCTIKEHHs B TeueHne ceMecTpa. JJonoiHuTeIbHOM Hesbio 3aueTa
sBisieTcst GOPMUPOBAHUE Y CTY/IEHTOB TAKMX KauecTB, KaK OPraHM30BaHHOCTh, OTBETCTBEHHOCTH, TPYAOJIO0HE,
CaMOCTOSITENILHOCTD. TakuM 06pa3oM, MPOBEPSIETCS CIOKUBINASCS y CTY/IEHTa CHCTeMa 3HaHUM 110 JUCIUILIMHE,
YTO UTrpaeT OOJIbLIYIO POJIb B IOATOTOBKE OyIyIIero CHelyaaucTa, CIocOOCTBYET MOTyYeHUI0 UM
(yHmamenTanbHOI 1 ipoeccnoHa bHOM NoArotoBKY. [Ipn MoAroToBKe K 3a4eTy BaKHO MPABIJIBHO U
PalIOHANIBHO PACIIaHMPOBATH CBOE BPEMs1, UTOOBI YCTIETh HAa KAYECTBEHHO BHICOKOM YPOBHE IOJTOTOBHUTHCS K
OTBETaM 10 BceM BompocaM. Bo Bpemsi MOJArOTOBKY K 3a4€Ty CTYAEHTHI TaKKe CUCTEMaTH3UPYIOT 3HAaHUS,
KOTOPBIE OHM TIPHOOPEITN NTPU N3yYEHNH OCHOBHBIX TEM Kypca B TeUeHHE ceMecTpa. DTO MO3BOJISIET M YSICHUTh
JIOTMUYECKYIO CTPYKTYPY AUCLUILIAHBI, OOBEANHUTD OT/JEIIbHbIE TEMBI B €IMHYIO CHCTEMY, YBUIETh EPCIEKTUBHI
ee pa3BuTusA. CamocTosATebHAsA padoTa MO MOArOTOBKE K 3a4eTy BO BPEMs CECCUU JOJIKHA IIaHUPOBAThCSA
CTYZIEHTOM, UCXO/1s1 M3 00Iero oObeMa BOIIPOCOB, BRIHECEHHBIX Ha 3a4eT, TaK, YTOObI 32 MPEI0CTABICHHBIN JUIs
HOATOTOBKH CPOK OH CMOT' PABHOMEPHO PaclpeleuTh IPUOIU3UTEILHO PABHOE KOJIMYECTBO BOIIPOCOB IS
€XEeJHEBHOTO M3yueHus1 (OBTOpeHus ). BaxkHO, 4TOOb OIMH NOCEAHMIA IeHb (JINOO YacTh ero) ObLT BBIIENIEH JUIS
JOTIOJTHUTEIBHOTO IIOBTOPEHUS BCEr0 00beMa BOIIPOCOB B 1I€I0M. DTO HO3BOJISAET CTYIEHTY CAMOCTOSTEIBHO
HepeNPOBEPUTh YCBOEHHE MaTepraa.

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIeCTBJIEHHH 00Pa30BaTEJILHOrO Mpoecca
1o JUCHHILUIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManuoOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiECca M0 JUCHUILIIHE
(MOZyJTI0), BKJIIOYAS MIepeyeHb MPOrpaMMHOr0 obecieueHus 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABJICH B
[punoxennu 3 x pabovelt mporpaMme TUCIUTLIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXO0UMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHUAILINHE (MOYJII0)

MaTepI/IEUIBHO-TCXHI/I‘ICCKOG obecrieueHne O6paSOBaTCHbHOFO nponecca 1no AMCuuIinHe (MO,Ily)IIO) BKJIIOYAET B ce0s cireaymomue
KOMIIOHCHTHI:

TTomertieHus UIst CAMOCTOSITEILHON pabOThl 00YJAIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITBIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHueM JOCTyma
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

VueOHble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUICKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 puHTEp 1)1 pacnevyaTky pa3gaTOYHbIX MaTepUaIoB.
MynbTUMeaniiHas ayAUTOPHS.

12. CpeacrBa ajantanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalonuXcsi HHBAJIU0B U JIUI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XOHI/IMOCTI/I B O6paSOBaTCJ’ILHOM npouecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06)'[61"‘121101]_[1/16
BOCIIpUsTUC HH(bOpMaHI/IH O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAHUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPe00pa30BaHusl B albTePHATHUBHBIC
(bopmbl, yIOOHBIE 17151 pa3IMYHBIX MOJIb30BATEICH;
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- CO3JaHMUEC KOHTCHTA, KOTOprﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 6e3 NOTEPU JAaHHBIX UJIK CTPYKTYPBI, IIPEAYCMOTPETH
BO3MOXHOCTbH MaCH_ITaGI/IpOBaHI/IH TEKCTa U I/I306pa)KCHI/II‘;I 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEH [JIs1 00yUaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HALIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSIMH CIIyXa MOJTy4aid MH(OOPMALMIO BU3YATbHO, C HAPYILEHUSIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JVCLUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAJIbHBIX JJAOOPAaTOPHUI M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOJIOIHH IS Tlepeiaul HHpOPMALY, OPraHu3aLiy Pa3InIHbIX (hOpM
WHTEPAKTUBHON KOHTAKTHOW paboThl 00YYaIoIerocs ¢ rpernojaBaresieM, B TOM Yiciie BEOMHAPOB, KOTOPbIE MOTYT OBITh
WCTIOJTb30BAHbI AT TPOBEACHN ST BUPTYAJIBHBIX JIEKIIMI C BO3MOKHOCTBIO B3aMOJIEHCTBHSI BCEX YIACTHUKOB JUCTAHIIMOHHOTO
00y4eHHs1, IPOBEeJEHHsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAAMHU 1 3aIlUTHI BHIOIHEHHBIX PaboT, MPOBEEHUS TPEHUHIOB,
OpraHM3aLX KOJUIEKTUBHON PaboOTHI;

- IPUMEHEHHE JTUCTAHIIMOHHBIX 00pa30BaTesbHbIX TEXHOJIOTHH Il OpraHu3auy bopM TEKYIIEro ¥ MpoMeKyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIBHOCTU CIa1N 06y‘laIOH.II/IMCﬂ WHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHbIMUA BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMe)KyTO‘IHOfI aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYUN:

- IPOJIOJKUTENIFHOCTH CIAYH 3a4€Ta WM 9K3aMeHa, TPOBOJAMMOrO B MUCbMEHHOM (opMe, - He Goliee yeM Ha 90 MUHYT;

- MPOOJKUTETBHOCTY TIOATOTOBKYM 00yJAIoOIIerocst K OTBETY Ha 3a4éTe WM 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTU BHICTYIUICHUSI 00YYAIOIIEerocs MPH 3aluTe KYpPCOBOM pabOTH - He OoJjiee YeM Ha 15 MUHYT.

[Iporpamma cocraiieHa B cootBeTcTBuu ¢ TpedoBaHusmMu PI'OC BO u yueOHbiM 1ianoM no Harpasienuio 04.03.01 "Xumus" u
MPOpHITIO MOATOTOBKY " XUMHUS'".
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K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.B.09 Ocrogbl HayuHblx UCcAe008aHUTE U MEMPONOUS

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue noaroroku: 04.03.01 - Xumus
[Ipoduits moAroToBKM: XuMHs

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2025

OcHoBHas JuTepartypa:

1. 3omotos, 10. A. BBeneHre B aHATUTHIECKYIO XUMUIO : yaeOHoe rocodue / 10. A. 30m0T0B. - 3-¢ u3n. (311.). - Mocksa :
Jlaboparopus 3HaHwi, 2024. - 266 c. - ISBN 978-5-93208-684-1. - Tekcr : anekTpoHHbIH // JIaHb : 31eKTPOHHO-OMOIMOTEYHAs
cucteMa. - URL: https://e.lanbook.com/book/400145 (mata obpamenus: 20.02.2025). - Pexum noctyma: 1jis aBTOpu3.
M0JIb30BATENEN.

2. Maremarunyeckasi 00paboTKa pe3yJIbTaTOB XUMUYECKOT0 SKCIIEpUMEHTa: y4eOHO-MeToarueckoe nocooue / H.A.YnaxoBud,
M.IT.Kyteipesa, JI.I'.IMaiinaposa, F0.1.Canpaukos. - Kazans: Kazanckuii (ITpuBomkckuil) dpenepainbhbiii yausepcuret, 2010. -
S9c.

3. Maremaruyeckast 00pabOTKa pe3yJIbTATOB XUMUYECKOTO SKCIIEPUMEHTA: Y4eOHO-METOANUECKOe MOCOOUE ISl IEKIIMOHHOTO
kypca 'Metponorus'/H.A. Ynaxosuy, M.I1. Kyteipesa, JI.I'. Illaiinaposa, }0.11. CanphukoB.- Kazans: Kazanckuii
(ITpuBoskckuit) enepanbhbiii yauBepeutert, 2010. - 60 c.

- Tekcr : anexktponnsiid. - URL: http://kpfu.ru/docs/F750466741/Mat_ekperiment.pdf (nara oopamenus: 20.02.2025). -
PexuM moctyna: OTKPBITHI.

JomnmoJHUTEILHAS IUTEpATypa:

1.AHanMTHYecKast XUMHUSI: TIpoOJieMbl U oaxosl: B 2 T. / pea.: P. Kenbhep, JK.-M. Mepme, M. Otro, I'. M. Buamep; niep. ¢
anri. A. I'. Bop3enko [u gp.] mop pexn. 0. A. 3onoToBa.- MockBa: Mup: ACT, T. 1. - 2004. - 608 c.

2. AHanMTHYecKas XUMUSL: mpoOJieMsl U moaxoasl: B 2 T. / pen.: P. Kembrep, K.-M. Mepme, M. Otro, I'. M. Bunmep; niep. ¢
anri. A. I'. bopsenko [u ap.] nox pex. 0. A. 3onoroBa.-Mocksa: Mup: ACT, T. 2. - 2004. - 728 c.

3. XKebentsieB, A. . Ananurudeckas Xumusi. XMMUYECKUe METO/IbI aHau3a : yuyeOHoe mocodue / A.W. JKebenrses, A K.
Kepnocek, U.E. Tanyts. - 2-e u3a. - Munck : HoBoe 3Hanue ; Mocksa : UHOPA-M, 2023. - 542 c. - (Boiciiiee odpa3oBaHue:
BakanaBpuar). - ISBN 978-5-16-004685-3. - Tekcr : anekTponnsiid. - URL: https://znanium.ru/catalog/product/1940916 (nata
obpamenusi: 20.02.2025). - PexxuM octyna: o noArmcke.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.B.09 Ocrogbl HayuHblx UCcAe008aHUTE U MEMPONOUS

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue noaroroku: 04.03.01 - Xumus

IIpodpuins moAroToBKM: XuUMHS

KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2025

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
WzpatenscrBa "JlaHp" , JOCTYI K KOTOpOH mpefoctasieH obydaomumMcst. OBC Mznarenscrea "Jlanp" BKIOUaeT B cedst
3JIEKTPOHHBIE BEPCHU KHUT M31aTesbeTBa "JlaHp" ¥ ApYruX BeIyINX N3AaTebCTB YUeOHOM JIMTEpaTyphl, a TaKXKe 3JIEKTPOHHbIE
BEpCUU NEPUOJUYECKUX U3AHUI N0 €CTECTBEHHBIM, TEXHUUECKUM U r'yMaHUTapHbBIM HaykaMm. DbC U3parenscrea "Jlanp"
obecrieunBaeT JOCTYI K HayYHOH, y4eOHOM JIMTepaType U HayYHbIM ePUOINIECKIM M3/IaHUSIM 10 MaKCHMAIbHOMY KOJIMYECTBY
MTpoMIIbHBIX HAITPABJIEHUH C COOMOJEHNEM BCEX aBTOPCKHMX U CMEKHBIX ITPaB.
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