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O01IMe moJI0KeHus

Lenp METOAMYECKMX MAaTEPHAJIOB MO OCBOSHHUIO JUCIHUILIMHBI (MOAYJs) - 00eCHeunTh
oOyJarorieMycsi ONTHUMAaJIbHYI0 OpPraHu3allii0 Ipoliecca M3y4yeHUs AUCHUIUIMHBL (MOIyJs), a
TaKe BBIMOJIHEHUS Pa3IMYHBIX (POPM CaMOCTOSTENLHON PaOOTHI.

OcBoeHMe AMCUUTUTMHBI (MOYJIsl) OCYIIECTBISIETCA Ha ayIMTOPHBIX 3aHATHIX U B MpOLECCe
caMoCTOSTeNbHOM paboThl  oOyuaromuxcs. OCHOBHBIMH BHUAAMU ayJIUTOPHOW pabOTHl MO
JUCHUTIINHE (MOJYIIIO) SIBISIOTCS 3aHATHS JICKIIMOHHOTO M CEeMHUHApCKOro Tumna. KoHKpeTHbIe
($hopMBI ayAUTOPHOM pabOTHl OOYYAIOIIUXCS TMPEACTABICHB B YUeOHOM IIaHe oO0pa3oBaTeIbHOU
MpOrpaMMBbl U B pabOUYuX MpOrpaMMax JTUCIUILIAH (MOIYJIEH).

W3ydeHne pekoMeHayeTcsl HayaTh C O3HAKOMJICHHUS ¢ pabodell mporpaMMoi JUCITUTUINHBI
(Momynsi), ee CTPYKTYpO# H coliepaHueM, (POHIOM OLIEHOYHBIX CPEICTB.

Pabotas ¢ paboyeii mporpamMmoii, He0OX0AUMO 0OpPaTUTh BHUMAHUE HA CIICAYIOIIEE:

- HEKOTOpble pa3lenbl WIM TeMbl TUCHUIUIMHBI HE pPa30uparoTcs Ha JEKIHIX, a
BBIHOCATCSL HAa CaMOCTOSITENIIBHOE M3Y4EHHME II0 PEKOMEHIYEMOMY IIEPEYHIO OCHOBHOM M
JOTIOTHUTEILHON JTUTEPATYPhl U Y4eOHO-METOANYECKUM pa3padoTKam;

- YCBOCHHE TEOPETHYECKUX MOJOXKCHHH, METOIUK, PACUETHBIX (OPMYI, BXOAALINX B
CaMOCTOSITENIbHO ~ HM3y4aeMble  TeMbl  JWCHMIUIUHBL,  HEOOXOJUMO  CaMOCTOSITEILHO
KOHTPOJINPOBATh C IIOMOLIBIO BOIIPOCOB JIJIsI CAMOKOHTPOJISA;

- CoJIep’KaHHE TeM, BBIHECEHHBIX Ha CAMOCTOSITENbHOE H3Y4YeHHE, B 005S3aTeIbHOM
MOPSIIKE BXOAWT COCTABHOM YAaCTbIO B TEMbl TEKYIIETO KOHTPOJISI M IIPOMEXKYTOYHOH
aTTeCTaluu.

Kaxnas pabouwas mnporpamma 1o JAMCHMIUIMHE (MOAYJIO)  COIPOBOXKJIAIOTCS

METOAMYECKMMH MaTepHallaMH 10 €€ OCBOCHUIO.

OtnenbHble yueOHO-METOIUYECKUEe pa3pabOTKH MO JUCHMIUIMHE (MOAYINIO): yueOHbIe
nocoOMsl WJIM KOHCHEKThl JIEKIMH, METOJWYECKHE PEKOMEHJAlMM 10  BbIIOJIHEHUIO
71a00paTOPHBIX PabOT M pelIeHHIO 3a/1a4 U T.I1. pa3MmelneHsl B OUOC MAY.

OOyuaromumMcs peKOMEHJIyeTcs MoJydyuTh B Oubnuoreke MAY yueOHyto nureparypy,
HE00X0UMYIO Il pabOThI HA BCEX BUAX ayUTOPHBIX 3aHATHM, a TAKXKE JIJIs1 CAMOCTOSITEIbHOM
paboTHI 110 U3YYEHUIO AUCIUILITUHBI (MOJIYIs).

Bunsl yueObHOIl paboOThI, CPOKM UX BBIOJHEHHUS, 3aIUIAHUPOBAHHBIE MO TUCHMIUIMHE
(MoaymI0), a TaKKe cUcTeMa OLICHMBAHMS PE3yNlbTAaTOB, 3a(UKCUPOBAHBI B TEXHOJIOTMYECKOM
KapTe TUCHUIUIUHBI (MOAYIIS):

Ta6auna 1 - TexHosornueckasi KapTa TeKylero KOHTPOJIsl U IPOMeKYTOYHOM aTTecTaluu
no aucuumiuHe (Moaynarw) IlianmpoBanme W opraHm3anus HAay4YHO-HCCJIEN0BATENbCKOM
NAeATeIbHOCTH B NPO(pecCHOHAIBLHON cepe (MPOMEKYTOYHASI aTTeCTAUMsA — «3ader» W
«3a4eT C OLEHKOI»)

Ne KoHTpoJibHBIE TOUKH 3a4eTHOE KOJINYECTBO I'padux
0aJ1J10B NPOXO0KICHUS
min max (Hemenn
Ca4M)
Texkymmii KOHTPOJIb
1. | BoimonHenue nabopaTopHbIX padorT... 12 15
2. | IlpakTuyeckue 3aHSTHS/CEMHHAPDI 20 36
3. | KontponbHbIe pabOTHI 8 13
4. | locemnienne 3aHaTHI 20 36
HNTOTI'O 3a paboty B cemecTpe min - 60 max - 100

HpOMe)KyTO‘lHafl aTTecTalus «3a4eT» ’ «3a4eT ¢ OLeHKOI»

| MTOT'OBBIE BAJLIbI IO JUCHUILIAHE | min-60 | max-100 |




PaGora mo wu3yYeHWIO AWCHMUILIUHBI (MOAYNISA) JOHKHA HOCHTH CHUCTEMATHUYECKUN
xapaktep. Jlnsg ycmemrHoro yCBOGHMsSI TEOPETHYECKOro Marepuaia [0 MpeiJiaraeMoin
JUCUUIUTMHE (MOIYNI0) HEOOXOAMMO PETYJSIPHO IMOCEHaTh JIEKIUU, aKTUBHO paboTaTh Ha
y4eOHBIX 3aHATHSX, BBINOJHATH MUCBMEHHBbIE pabOThl MO 3aJaHUI0  IpernojaBaTels,
MEPEYUTHIBATh JICKIIMOHHBIN Marepuall, 3HAYUTEIhHOC BHUMAHUE YACHSATH CaMOCTOSTEILHOMY
U3YYCHHUIO TUCIUIUTUHBI (MOIYJIN).

BaxHbIM yCIIOBHEM YCHEIIHOTO OCBOCHHUS UCIUIUIMHBI (MOIYJIS) SIBISICTCS CO3JIaHUE
caMUM 00Oy4aroIUMCsl CUCTEMBI MPAaBUIILHONW OpraHu3alliy TPyZa, MO3BOJISIONIEH pacipeneanThb
yueOHYI0 Harpy3Ky paBHOMEPHO B COOTBETCTBUU C KAJICHJAPHBIM YYeOHBIM rpadKoM.

1. MeToauyeckue peKOMEHIANUH MPH PadoTe HA 3aHATHAX JIEKIIMOHHOT0 THUIIA

K 3aHATHSAM JIEKLMOHHOTO THIIA OTHOCSTCA JIEKUMHM W HHbIE Y4eOHbIC 3aHATUS,
npeaycMaTpUBalOIIKe MPEMMYIIECTBEHHYIO TTepeiady ydeOHoW HHPOPMALMU IPErnoJaBaTeIIeM.

Jlexuus nmpeacTasiseT co0oi mocie10BaTenbHOE U3JI0KEHHE MIPeroiaBaTesieM yueOHOro
MaTepuana, Kak IPaBWJIO, TEOPETHMUECKOro xapakrepa. Llenb JEKUUOHHOIrO 3aHsATHS —
OpraHu3aiys lejeHanpaBIeHHON T03HABATEIbHON e TEIbHOCTH 00Y4atOIUXCs [0 OBJIaICHHIO
[IPOrpPaMMHBIM MaTE€pHAIOM Y4eOHOM TUCHUIUIMHBI (MOIYIIS).

B psane ciaydaeB sekuMs BBINOJIHSAET (DYHKLMIO OCHOBHOTO HMCTOYHMKA MH(pOpMaLuy,
HanpuMep, IpU OTCYTCTBUM YYEOHUKOB U yu4eOHBIX ITOCOOMI; B Cilydae, KOrja HOBbIE HayuHbIE
JTaHHbIE 10 TOW WJIM MHOM TeMe He HAIlJIM OTPaKEHUs B y4eOHMKax; OTAENbHBbIC pa3leiibl U
TEMBbI OUYEHb CJIOXKHBIE JJI1 CAMOCTOSITEIbHOTO U3y4eHUs1 00y4aroluMUCS.

B xoJzie nmpoBeeHus 3aHATHH JIEKIIMOHHOTO THUIIA HEOOXOIUMO BECTH KOHCIIEKTHPOBAaHHUE
W3JIaraeMoro IIPerno1aBaTesieM MaTepuania.

Haubonee TouHO M MOAPOOHO B XOJ€ JIEKLMHU 3alMCHIBAIOTCS CIEAYIOIINE aCMEKThI:
Ha3BaHME JIEKINH; [JIaH; HCTOYHUKH UH(GOPMALUU 110 TEME; OHATHUS, OIIpPe/IeTICHHs]; OCHOBHbIE
(bopMyIIbl; CXeMbl; IPUHIUIBI; METO/IbI; 3aKOHBI; THIOTE3bl; OLIEHKU; BBIBOABI U MPAKTHUYECKUE
PEKOMEHIaLlUH.

KoHcneKT - 3TO He TOYHas 3almuCh TEKCTa JIEKIMH, a 3alKMCh CMBICIA, CYTH Y4eOHOM
uHpopmanuu. KoHCnekT mnumercs A MOCHEAYIOLIEro YTeHHs M ATO 3HAYUT, 4YTO (HOpMBbI
3alUCH CeayeT JeNlaTh TaKUMH, 4TOObl MX MOXHO OBLIO JIETKO U OBICTPO MPOYMTATh CIYCTS
HeKkoTopoe Bpemsi. KOHCIeKT 1opkeH oOJjerdarh TMOHUMaHWE U 3allOMHHAHUE y4eOHOM
UHpOpMaLINH.

PekoMenayercss 3amaBaTh JIEKTOPY YTOYHSIIOIIME BONPOCHI C LENbIO YIIIyOJeHus
TEOPETUYECKUX IOJIOKEHUH, pa3pelleHMs] NMPOTUBOPEUMBBIX cuTyauuid. Ilpu moaroroeke k
3aHATHUAM CEMHUHApPCKOTO THUIA, MOKHO J0pabaThiBaTh CBOM KOHCHEKT JIEKIUH, Jejas B HEM
COOTBETCTBYIOIIIME 3allUCH M3 HM3YYEHHOH IUTepaTyphl, yKa3zaHHOH B pabouell mporpamme
JTUCIUIIAHBI (MOJYJIS).

TemaTuka nexuuii gaercst B paboueil mporpaMMe AUCIUILIIMHBL (MOIYIIA).



2. MeTonnyeckne peKOMEHIAIUM N0 TMOATOTOBKE U PadoTe HA 3aHATHAX
CEMHHAPCKOro THIA

BaxxHoil cocTaBHON 4YacThi0 y4ueOHOrO Mpollecca B YHUBEPCUTETE SIBISIFOTCS 3aHATHS
ceMHMHapcKkoro tuma. K HUM OTHOCATCSA: CeMUHaphl, MPAKTUYECKUE 3aHATHUS, MPAKTUKYMBI,
nabopatopHble pabOThI, KOJUIOKBUYMbBI U MHbIE aHAJIOTUYHBIE 3aHATHUS.

D¢ (hHeKkTUBHOCTh ATUX 3aHATHA BO MHOTOM 3aBHCHT OT KauecTBa IPEIIIECTBYIOIIUX
3aHATUN JIGKIIMOHHOTO THIIA M CaMOMOJTrOTOBKM OOy4arouuxcs. 3aHsITHs CEMHUHAPCKOro TUIA
IOPOBOJATCS MO IUCIMILIMHAM (MOIYJISIM), TPEOYIOIIUM HAyYHO-TEOPETUYECKOT0 0000IIeHuUs
JUTEPAaTypPHBIX UCTOYHHUKOB, U TIOMOTAaIOT 00Yy4aroImuMes TIIy0Xe YCBOUTh Y4eOHBIM MaTepual,
nproOpecTy HaBBIKM TBOPYECKON pabOTHI C pa3IMYHBIMU HCTOYHHUKAMH WH(POPMALIUH.

[1nanbl 3aHATHII CEMUHAPCKOTO THUIA, UX TEMaTHKa, PEKOMEHIyeMas JINTeparypa, Leib U
3aaun ee M3y4YeHHs COOOIIAIOTCS MPEMNOAaBaTeIsiM Ha BBOJHBIX 3aHATHIX, B METOAMYECKHX
yKa3aHusiX, KOTopsle pasmerarorcs B OMOC MAY.

[TonroToBKa K 3aHATHIO CEMUHAPCKOTO TUIIA BKJIIOYAET 2 JTara.

1 oran — opraHuzanuoHHbIA. OOyyarouuiics MIaHUPYET CBOK paboTy, KoTopas
BKJIIOYACT: YSCHEHME 3aJaHus; MOAOOp PEKOMEHIOBAHHOW JIMTEPaTyphl; COCTABICHHE IUIaHA
paboThI, B KOTOPOM OMPEEIISIOTCS OCHOBHBIE ITYHKTHI MIPEACTOsIEH moaAroToBku. CocTaBieHmne
TUIaHa JUCHUILUTMHUPYET U MOBBIIIAET OPraHU30BaHHOCTD B paboTe.

2 oram - 3aKpelyieHHe W YIIyOJeHHWEe TEOpPEeTHUYEeCKMX 3HaHuWU. Brirodaer
HEMOCPEACTBEHHYIO IOATOTOBKY OOydaroIierocs K 3aHiaTh0. HauumHaTh HAJAO0 € U3YYECHHUS
pEKOMEHI0BaHHOHU JITepaTypbl. He00X0AMMO MOMHHTB, YTO Ha JIEKIIMOHHOM 3aHSTHU OOBIYHO
paccMaTpuBaeTcsl HE BeCh MaTepuan, a TOJbKO ero 4actb. B cBs3um ¢ 3tuMm pabota ¢
PEKOMEH/I0BaHHOM nuTeparypoil obOs3arenbHa. Ocoboe BHUMaHHE MPU ATOM HEOOXOAMMO
00paTUTh Ha CYTh OCHOBHBIX TIOJIO’KEHUH U BBIBOJIOB, 0OBSICHEHUE SIBICHUH 1 (PAKTOB, YSICHECHHE
NPAaKTUYECKOTO TPUIOKEHHUSI PacCMaTPUBAEMBIX TEOPETHYECKHUX BOIPOCOB. B mporecce 3Toit
paboThl O0yYaroUUiicsl JOMKEH CTPEMUTHCS MOHATh U 3allOMHUTh OCHOBHBIE ITOJIOKEHUS
paccMaTprUBaeMOro Marepuana, TNPUMEpHI, TMOSICHAIONME €ro, a TakXke pa3odpaTbcs B
WUTIOCTPATUBHOM ~MaTepualne. 3aKkaHuMBaTh I[IOATOTOBKY CIEIyeT COCTaBJICHHEM IIJaHa
(koHCIIEKTa) TO HW3y4yaeMoMy Marepuany (Bompocy). OTO  TO3BOJSET  COCTAaBHUTH
KOHIIEHTPUPOBAHHOE, CKAaTOE MPeJICTaBICHHE M0 N3Y4aeMbIM BOIIPOCAM.

Paznuuarorcs yeThIpe THITa KOHCTIEKTOB:

IInan-koncnexkm - 3TO pa3BepHYTHIN JETANIM3UPOBAHHBIN TJIaH, B KOTOPOM JOCTATOYHO
NOIPOOHBIE 3aITUCH MTPUBOASTCS 110 TEM ITyHKTaM TIaHa, KOTOPBIE HY)KAAIOTCS B TIOSICHEHHH.

TexcmyanvHwiti KOHCHeKm - STO BOCIPOW3BEACHHE HamOoJee BaXKHBIX IMOJOXKEHUH H
($akTOB UCTOYHHKA.

C60600HbIl KOHCneKm - 3TO YEeTKO M KpaTKo c(hOpMYIHpOBaHHbIE (M3JI0)KEHHBIE)
OCHOBHBIE TIOJIOKEHHS B pe3yibTaTe TIIyOOKOTO OCMBICIMBAaHUS MaTepuana. B HeMm MoryT
MPUCYTCTBOBATh BBIMHCKH, IUTAThl, TE3UCHI; YacTh MaTepuaga MOXKET OBITh MpeAcTaBlieHa
TUTAHOM.

Temamuueckuii KOHCHEeKM - COCTABIISIETCS HA OCHOBE U3yUYEHHs psAJla UCTOYHUKOB U JaeT
OoJiee MM MEHEE MCUEPITBIBAIOIINM OTBET MO0 KaKOW-TO cXeMe (BOIpocCy).

IIpakTuyeckoe 3aHsitue - HTOo (¢opMa OpraHu3alMu y4eOHOTO  MpoIlecca,
MPEJIIOJIararolias BHIOTHEHUE CTYICHTAaMU TI0 33JIaHUI0 U TI0J] PYKOBOJICTBOM IPEIO/IaBaATENs
OHHOﬁ NI HECKOJIBKHUX ITPAaKTUYCCKHX pa60T. N ecnmu Ha JICKOUU OCHOBHOC€ BHHUMAaHUC
CTYJIEHTOB COCPEIOTOYMBALCTCS HA Pa3bsICHEHUH TEOPUU KOHKPETHOU Y4eOHOU AMCIUILINHBI, TO
NPaKTUYECKUE 3aHATHS CIYKaT Ui OOydeHHs] METoJaM ee¢ NMpUMEHEHUs. [ TaBHOW WX Ieibo
SBIISICTCS YCBOCHHME METOZA HCIOJIB30BAHUS TEOPUH, NMPUOOPETEHHE MPAKTUYECKUX YMEHHH,
HEOOXOUMBIX JUTS U3YUEHUS MOCIEAYIOIINX TUCIIHILIHH.

[ToAroToBKY K MPaKkTUYECKOMY 3aHSTHIO Jydille HAYMHATH cpa3y ke Mocle JEKIUU T10
JMAHHOM TeMe WM KOHCYJIbTalluu Tpenogasareis. HeoOxomumo momoOpare JwTeparypy,
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KOTOpasi peKOMEH/I0BaHa /I MOATOTOBKU K 3aHATHIO M TPOCMOTpPETh ee. JIto0as TeopeTrueckas
npobiieMa J0HKHA OBITh OCMBICIIEHA CTYJIEHTOM C TOUKH 3PEHHUS €€ CBS3H C PeasbHOM JKU3HBIO U
BO3MO>KHOCTBIO PEaJIM3alluy Ha IIPaKTUKE.

Cemunap. CemMuHapcKHe 3aHITHSI MPEANONAaraloT aKTUBHYIO pabOTy CTYACHTOB —
BBICTYIJICHUS C pedeparaMu WM JOKJIAJaMH, YCTHBIE OTBETHI Ha BOMPOCHI IpEnojaBaTers,
KOJUIEKTUBHOE 00Cy>KeHHe nmpodiem Kypca. Tema cemuHapa siBisieTcs o01ei /Uit BCeil rpyIbl
CTYJEHTOB, U Ka)/blil I0JKEH NOJArOTOBUTH OTBETHI HA BCE BOIPOCHI, €CIU IPEINOAAaBATEIb HE
pacnpenenui BOIPOCH! JIJIsl MOATOTOBKH mepcoHanbHo. COoOOIIeHNs WK TOKIaJlbl, CleIaHHbIe
Ha CeMUHape, 00CYXIAI0TCsA, CTYACHTHI BHICTYNAIOT C JOMOJIHEHUSAMH M 3aMeUaHHsIMU. Takum
0o0pa3oM, ceMUHaphl ydaT CTYJEHTOB YMEHHUIO YETKO HM3J1araTh CBOM MBICIH, apTyMEHTUPOBATh
CBOM CYXJIEHHS, BECTU HAYYHYIO IOJIEMUKY, CUUTAThCS C TOUKOM 3peHMs OINIIOHEHTOB. Kpome
3TOr0, B XOJE€ CEMHHApa BBIABISIIOTCS HEIOCTATOYHO IIOHATHIE W YCBOEHHBIE BOIIPOCHI,
MIOJIO’KEHUS.

JlabopaTtopHasi paGora - 3TO 3aHATUE, B XOJE KOTOPOIO CTYIAEHThl OCBauBaKOT
KOHKPETHBIE METOJbl M3YYEHHUS TUCHHIUIMHBI, O0YYaloTCs SKCIEPUMEHTAIBHBIM crocobam
aHanM3a JCWCTBUTEIHHOCTH, YMEHHIO paboTaTb C COBpEeMEHHBIM obOopynoBanuem. [lpu
MOJATOTOBKE K J1a0OpaTopHOil paboTe HEOOXOOMMO: HM3YyYHTh WM TOBTOPUTH JIEKIIMOHHBIN
MaTepuai Mo COOTBETCTBYIOIIECH TeMe; U3YUUTh MaTepuaibl y4eOHO-METOANUECKUX pa3paboTok
0 3aJlaHHOM Teme, yaelsis 0co0oe BHUMAaHHME pAacYeTHBIM (opMynaM; MpH BBIIOJHEHUU
JIOMAIIHUX PAacUYEeTHBIX 33JaHUN - HU3YYUTb, [IOBTOPUTH TUIOBBIEC 3a/1aHMS, BHIIOIHSABIIUECS HA
ayJIUTOPHBIX 3aHATHUSAX.

[Ipu HEOOXOAUMOCTH cleayeT 00palaThes 3a KOHCYJIbTallUel K MPernoaBaTelto.

IIpakTHyeckas padora Nel
Cemunap «Buabl 1 0cO0CHHOCTH HAYYHBIX PadoT»

Hear npakTHYecKoro 3aHATHSA: 3aKPENUTh TEOPETUYECKUE 3HAHMS U HABBIKU
CaMOCTOSITENIbHOM paboThl, MOJy4YeHHBbIE B TIpolecce 00ydeHHus mno Teme: «OpraHumzanus
HAYYHO-MCCJIeI0BATEIbCKON PadoThI»

Jutepatypa: [1-5]
Bonpochkl 1 maTepuaJ 1js1 00CyKIeHUS:
. Buzpl HayuHO-UCCIIe10BaTENbCKUX padoT
. Pedpepar
. Hayunas crarbs
Occe
. KypcoBas pabora
. Monorpadus
. lurnomuas padorta
. Muccepranus
. Otuer 0o HUP

MeToanyeckne peKOMeHAaluu
s oOCcyXIeHus TPEeANoKEHHBIX BOMPOCOB, CTYACGHTY HEOOXOAMMO OMHPAThCS Ha
3HAHWS, TOJYYCHHBIE Ha JIEKIIMM W B TIPOIIECCE CAMOCTOSITENBHOW paboThl. OOCYyXacHUS
CTYIEHTBl MPOBOAAT B Tpymmax mo 3-5 yenoBek. Ilocie oOcyxaeHUs MpeIOKEHHBIX TEM
MPOBOJUTCA 001Iee OOCYKICHHE 10 XapaKTePHBIM M OTJIMYHMTEIBHBIM dYepTaM HaydHO-
HCCIIEIOBATEILCKUX PadoT.



IIpakTnyeckas padora Ne2
«Opranuzanusi HAY4YHO-MCCJIe0BATEIbCKON padoThl. MeT0/10/10rH4YecKrue 0CHOBBI
HAYYHOTI'0 MO3HAHNS U TBOPYECTBA)

[eab NpakTU4ecKOro 3aHATHS: 3aKPENUTh TEOPETUUYECKHME 3HAHUS U HAaBBIKU
CaMOCTOSITENIbHOM paloThl, MOJy4YeHHBbIE B TMpolecce 0o0yueHus mo Teme: «OpraHuzanus
HAYYHO-HCCJIEA0BATEIbCCKOI  padoTh» HW  «MeTod0/10ru4ecKHe OCHOBbI HAYYHOI'O
MO3HAHUS U TBOPYECTBA)

MeToan4yeckue peKoOMeH AU
Jnst oOCyXIeHUsI TPEATIOKEHHBIX BOMPOCOB, CTYACHTY HEOOXOIUMO ONUpPAThCS Ha
3HAHMS, TOJYYCHHBIC Ha JICKIIMM W B IIPOIECCE CAaMOCTOATEIbHON padoThl. OOCYyXIeHUS
CTYJEHTBI IPOBOJAT B Ipynnax 1o 3-5 4eaoBexk.

Bonpochl 1 MaTepua 1Jsl 00CyKIeHHUsT:

1. KakoBbI OTJIMYHS JUATCKTHICCKUX U MeTapU3nIeCKUX (PHI0COPCKHUX MOIXO0I0B K
HCCIICAOBAHUIO?

2. KakoBbl IpUYUHBI KpU3Kca MeTapU3NIeCKUX (PHiI0cohCKUX OCHOBAHUHN KIIaCCHYCCKOM
HayKu?

3. B uem omimmume OHATHI «METO/I» U «METOI0JIOTHSDY?

4. KakoBbI OCHOBHBIE METOIBI MCCIIEIOBAHNS B €CTECTBO3HAHNI?

5. AHa/IM3 ¥ CUHTE3 KaK METO/IbI HAYYHOTO UCCIICIOBAHUSI

6. IHayKImst ¥ ISIYKIsI K& METOJIBI TEOPETUYCCKOTO TTO3HAHMS

7. MozienupoBaHue B HayKe

IIpakTnueckas padora Ne3
Cemunap «Bb160p HanpaBJ/ieHHsI HAYYHOT'0 MCCJIEJOBAHUS U ITANbI HAYYHO-
HCCJIeI0BATEIbCKON PadoThD»

HeJ'lb NMPAKTUYCCKOIo 3aHATHUN: 3aKpPCIHUTbh TCOPCTHYCCKHUEC 3HAHUA W HABBIKU
CaMOCTOSITEILHOM pa6OTLI, IMNOJIYYCHHBIC B IIPOLECCE o6yquI/1;1 mo TeMamMm 4 u 5
«Teopeanecm[e HCCICA0BAHUA» U (QKCIIEPUMCEHTAJIBHBIC UCCIIEAOBAHUS

MeToauyeckue peKoOMeHIaHU
3aHsaTHEe TPOBOAWTCA B (QOpPME MHUHHU-JICKIUH, KAKIYI0 U3 KOTOPBIX TOTOBAT
obyuvaromuecs. [Ipu moaAroToBke K 3aHATHIO HEOOXOIUMO ONUPATHCS HA 3HAHUS, TIOJyUCHHbBIE Ha
JIEKIIMU M B TPOIECCE CaMOCTOSATENbHON paboThl. CTYAEHTY HEOOXOAMMO clenaTh JOKIad U
OTBETUTH HA BOMPOCHI COKYPCHUKOB 10 BHIOPAHHOU TEME.

Bonpochl 1 MmaTepuas 1Jist 006CyKIeHNsI HA CEMUHAape:
1. KakoBbl OT/IMYUS [OHUATEKTUYECKHMX M MeTadu3nueckux (QuIocopckux TMOIXOJ0B K
HCCIIEIOBAHUIO?
2. KakoBbl NpUYMHBI Kpu3uca MeTahu3ndeckux QGUIOCOPCKUX OCHOBAHUN KIACCHUUYECKOU
Haykun?
3. OCHOBHBIE 3Tallbl HCCIIEIOBATENIBCKOTO Mpoliecca
4. Kax BbIOpaTh TEMY UCCIICIOBAHUS M OTPEACIUTD ST U 331a9m?
5. OcobeHHOCTH BBIOOPA METOIOB UCCIICIOBAHUS?
6. KakoBbI 0COOCHHOCTH aHAJTN3a M CHHTE3a SKCIICPUMEHTATBHBIX JAHHBIX ?
7. Metozip! 00pabOTKH SKCTIEPUMEHTAITBHBIX TAHHBIX.



IIpakTnyeckas padora Ned
Cemunap «Ilouck, HakomIeHHe M 00padoTKa HAY4YHOU MHPoOpPMaALMI

Leab npakTHYeCKOro 3aHATHA: 3aKPENUTh TEOPETHYECKHE 3HAHUS U  HABBIKU
CaMOCTOSITENILHOM pa0oTHI, TOJMY4YeHHBIE B mporecce o0ydeHus Mo Teme: «OpraHuzanus
HAY4YHO-HCCJIeI0BATEIHLCKOH PadoThI»

MeToanyeckue peKoMeHIAUN
Jnst oOCyXIeHUsI TPEATIOKEHHBIX BOMPOCOB, CTYACHTY HEOOXOIUMO ONUpPAThCS Ha
3HAHMS, TOJYYCHHBIC Ha JICKIIMM W B TPOILECCE CaMOCTOATEIbHON paboThl. OOCYyXIeHUS
CTYJEHTBI IPOBOJAT B Ipynmax 1o 3-5 4eaoBek.

Bonpocsl 1 MmaTepuaJ 11 00CyKICHHA:
1. CoBpeMeHHbIe HCTOYHUKH HH(POPMALIHH.
2. Muposble HH)OPMAITHOHHBIE PECYPCHI
3. Buapl Hay4HBIX U31aHUN. DHIMKIONEANH
4. Bunpl HayuHbl u3ganuil. Hayunsle xypHaiibl
5. Opransl Hay4HO-TEXHUUYECKONH HHPOpMALIUK.
6. Hakorienue u 06paboTka HayqyHOH HH(DOpMAITIH

IIpakTuyeckas padora Ne5
«CocraBJ/ieHHEe NJIAHA HAYYHOT'0 UCCJIEI0BAHU S

Uro6bl HayuyHO-MCCIEI0BATENbCKasl AESITEIbHOCTh Jlaja TMOJOXKUTENbHBIN pe3ynbTar,
HEOO0XO/MMO TMOCBATUTH BpEeMs IJIAHUPOBAHUIO, TO €CThb COCTABUTh IPAaBHIBHBIA MOPSIOK
npoBefeHus u3bickanus. [IpuaepxuBasicy ero, MOXHO 3(p(HEKTUBHO PacoOpsiAUTHCS BPEMEHEM U
HE YIYCTUTh BayKHBIE COCTABIIAIOLIME HCCIIEA0BATEIBCKOrO MPOIieCCa.

3Hasi OCHOBHBIE 3Tallbl 1 OCOOCHHOCTH HCCIIEIOBATEILCKOTO MpPOLECCa COCTABUTh ILJIaH
MCCJIEIOBAHMSI 110 OJJHOM U3 NMPEMJIOKEHHBIX TEM:

1. Conep:xaHue 3arpsi3HSIONINX BEIIECTB B aTMOC(EPHOM BO3/IyXe

2. BausiHue CTOYHBIX BOJ HAa (DYHKIIMOHUPOBAHUE BOJHBIX IKOCUCTEM

3. MccnenoBanue TUHAMUKY YUCIEHHOCTH HOIMYJIALIUUA CEBEPHOro oJjieHs B MypmaHCKOM
obnactu

4. BrniusiHE TOPOJCKOM cpesibl Ha 3/10pOBbE YENIOBEKA.

5. ConepxaHue HUTPATOB B IUTHEBOI BOJE

6. [lepepaboTka 1 yTUiIM3aUs OTXO0B B APKTHUECKUX YCIOBUSAX

7. MOHUTOPHHT COCTOSIHUS BOJHBIX SKOCUCTEM

Jl7is BBITIOJTHEHUSI TPAKTHUECKON pabOTHI CTYJACHTY HEOOXOIUMO OMUPATHCS HA 3HAHUSA,
MOJIyYEHHBIE Ha JIEKIIUH U B IIPOLIECCE CAMOCTOATEIbHOU PaboTHI.

IIpakTnueckas padora Ne6
AHa/u3 1 00padoTKa IKCIEPUMEHTAIbHBIX JaHHbIX. POpMy/IHpOBaHNE BHIBOI0B

[Tpoananu3upyiite 00paboTaHHBIC IKCTIEPUMEHTANIbHBIE JaHHbIe. ChopMynHupyiiTe
BBIBOIBI O PE3YJIbTaTax MUCCIEeIOBAHUS
BapwuanT 1
HccnenoBanue MpoYHOCTH OETOHHBIX KOHCTPYKIHH.
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I/ICCJ'ICILOBS.HI/IC KadecCcTBa OA3C€EMHBIX BO/J
Bopa «PogaukoBbIii Kpaii»

InmurtHan 191 61 0.5n | Tpounkaa 19n Luxury 191 0.51
IIpupoguasa 191 Becenasa Kpoxa 61
CxeaskHHa Ne 7392 250m Ne 503 200m Ne 503 200m
Iloxasarenns DH3HKO-XHMHYEeCKHH COCTaB
pH 82+0,2 82+0.2 79+0.2
Bonopoasblii nokasares cnaborenoyHasn cnabomjenoyHas cnafoienouHas
(uopmMa 6,5-8,5)
O6mjas MUHepa TH3alHs Ha YpOBHe Ha YpOBHE Ha YpOBHE
(mopma 1o 1000 mr/m) 250-350 mr/n 150-180 mr/n 200-220 Mr/n

/KeCTKOCTh BOIBI

Markas: 1,5 0,2

OueHb MATKAA:

CpenHeli ke CTKO CTH:

0,35 +0,05 3,1+0,5
Kampmmit (Ca®?), mr/a 11-15 1,8-7.7 32-48
Maramii (Mg?*), Mr/1 5-9 1,4-3.5 7,8-11,9
Harpuii (N*), Mr/n 90-150 57-110 6-11,7
Kamei (K*), Mr/a 3-7 1,7-3,5 10-19,9
Xnopuas: (C17) 65-100 22,5-42 96-124
Cymb dater (SO47), Mr/n 8,5-18 6.8-10 < 0,5
@ropHIs! (F), Mr/n 1.5-2,0 1,1-14 0,56-0,99
Tunpoxapdonatel (HCO37), Mr/n 190-235 110-173 34-55
Bapuanr 3
I/ICCJ'IeI[OBaHI/Ie Ka4deCTBa TCIJIOU3OJIALMOHHBIX MaTCPUAJIOB.
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Bapuanr 4
HccnenoBanue 3a0071€Ba€MOCTH I'PUIIIIOM.

BozpacTHbie KaTeropHH odc/iejoBaHHbIX Ha rpunn 1 OPBH
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Bapuanr 5
Hccnenoanue pocra aBronapka B Poccun.
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IpakTuyeckasi pa6ora Ne6. Konrposibnas padora

BolnojiHeHHe KOHTPOJLHOH PadoThI

KontpospHas paborta ogHa U3 (HopM MPOBEPKU U OICHKH YCBOCHHBIX 3HAHHI, a TaKKe
nojgydeHuss wuHpopMaruu 00 YpOBHE CaMOCTOSTEIBHOCTH M AKTHBHOCTH OOYYarOIIUXCS.
KonkpeTHbie (GOpPMBI KOHTPOJBHBIX pabOT, MepedeHb KOHTPOJBHBIX 3aJaHHN, TPEOOBAHHS K
odopmienuto pazmenieHsl B JUOC MAY.

KonrtposbHas paboTa MpeaycMaTpUBAeTCsl MMOCIE H3YUCHHs OIPENCICHHOIo pasjeia
(pa3aenoB) MUCIMIUIMHBI M TPEACTaBISIET COOOMW MHUChMEHHYIO paOOTy, BBIMOJIHCHHYIO B
COOTBETCTBHUH C 3aJITaHUSMH.

BrImonHeHne KOHTPOJILHOU PabOThI MO3BOJISET YCBOUTH OTHOIICHHUS MEXTY MOHITUSIMHU
WIN OTACTbHBIMU pPa3[ellaMd TEMbI, 3aKPEMHUTh TCOPETHYESCKUE 3HAHHS, Pa3BUTh T'OTOBHOCTh
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UCTOJIb30BaTh  WMHAMBHIYyalbHbIE CIHOCOOHOCTH [UIA peIHIeHUs MpOo(EecCHOHANBHBIX U
UCCJIEIOBATEILCKUX 3a]1au.
Omanvl 6bINOIHEHUSL KOHMPOTILHOU PAOOMUL.
1) wu3ydeHHe KOHCIEKTOB JICKI[HiA, PACKPHIBAIOIIMX MaTepHal, 3HAHUE KOTOPOIro MPOBEPSICTCS
KOHTPOJIbHON pabOTOM;
2) W3y4eHHE JIOTOJIHUTEIbHOW JIMTEPATYphl, B KOTOPOW KOHKPETHU3UPYETCS COMACPIKAHUE
IIPOBEPSIEMBIX 3HAHMIA;
3) cocraBieHHe OTBETOB Ha MOCTABJICHHBIC B KOHTPOJIBbHOU pabOTe BOIIPOCHI.

Yacts 1. BeiOpath npaBuIIbHBIC OTBETHI

1. B coBpeMeHHOM MOHUMAHHUHU «METOA0JIOTHSD - ITO:

A. Teopernyeckue MOCTPOCHUS HAYYHOU NEATEIbHOCTH

b. Yuenue o MeTozax IesITeIbHOCTU

B. Crioco6 no3Hanus mupa

I'. Cucrema ompeneneHHBIX CIIOCOOOB M MPUEMOB, NMPUMEHSEMBIX B TOW WIJIM HHOU cdepe
JIeSITEeIIbHOCTH

2. COBOKYNMHOCThL NMPHEMOB W ONepanuii MPAKTHYECKOr0 W TEeOPEeTHYECKOro OCBOEHUsI
JeHCTBUTEILHOCTH - DTO:

A. Meton

b. MeTononorus

B. Hayunas nesarenbHOCTh

I'. EctecTBO3HaHNe

3. Ilpuembl mo3HaBATEJIbHOH IeSITEJILHOCTH, HCIOJb3yeMble BO BCeX 00JIaCTAX HAYKH -
3TO.

A. OO11eI0rNYecKne METOIbI

b. OGmenayunbie METOTBI

B. Bceo0biiiie MeToab1

I'. HacTHEIE METOIBI

4. OcoOble nMpueMbl MBICIUTEIBHON [1eITEJILHOCTH, KOTOPbIEe PACHPOCTPAHAIOTCH HA
JI100011 MO3HABATEJbHBIN MPOLECC — ITO:

A. OO1emornyecKkue MeTo bl

b. O6menayuHbie METOIbI

B. BceoOmne MmeTonsl

I'. HacTHBIE METOIBI

5. ®unocodeckne MeTOABI THAJIEKTHKU U MeTA(PU3UKH OTHOCATCH K:
A. OO111eTOrHYeCKUM METOIaM

b. O0mienayyHbIM MeTO1aM

B. BceoOmuMm meTomam

I'. HacTHBIM MeTOdaM

6. OcHoBaTeJIb METOAOJIOTHH:
A. Apucrotenb

b. ®©. bakon

B. U. HeroTon

I'. P. dexapr
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7. {uajieKTHYeCKHH MeTOo] OmupaeTcsi Ha cjeAylomue NPpUHOHMNBI: OO0bEKTHBHOCTH
PaCCMOTPEHHsI, BCECTOPOHHOCTh PACCMOTPEHHS, KOHKPETHOCTh PACCMOTPEHHS, HCTOPHU3M
paccMoTpeHus U (IPOAOJIZKUTE PSifl):

A. Jloruka paccMoTpeHust

b. IIpoTMBOPEYNBOCTE PACCMOTPEHUS

B. Tounocts paccMoTpeHust

I'. Ilexs paccmoTpeHUst

K ¢punocodpckum MeToamM HAYIHOTO MO3HAHUS OTHOCSTCS:
. Jlnanextuka u metapusuka
AOcTparupoBaHue U ujcanu3aus
. Mubdepenumanus u HHTETpanys
Habnronenue u ananms

w9

o

. UyBCTBEeHHOE OTpaKeHHe MPeIMETOB U sIBJIEHH BHEIIIHET0 MUPA - 3TO:
. Onucanne

dunocodus

. HaGmronenue

AbcTpakuus

W

10. HabGawaenue, onucaHue, SIKCIEPUMEHT U U3MePeHHEe OTHOCATCS K:
A. OOGuieHayyHbIM METO/IaM U SMIIMPUYECKOT0, U TEOPETHUECKOTO O3HAHUS
b. O01enayyHbIM METO/1aM TEOPETUUECKOT O TIO3HAHUS

B. O0mmieHayyHbIM METO/1aM 3MITUPUYECKOTIO TTO3HAHUS

I'. O61enorn4eckuM MeTo/1aM HayqyHOTO MMO3HaHUs

11. AGcTparupoBanue, uaeaaun3anus, popmaau3anus OTHOCATCH K:

A. OO1ieHayYHBIM METOJIaM M SMIIUPUIECKOT0, U TEOPETUYECKOTO MO3HAHUS
b. OGuieHay4HbIM METO/IaM TE€OPETHYECKOTO TTO3HAHUS

B. O6mienayyHbIM METOIaM SMIUPUYECKOTO TTO3HAHUS

I'. O61enornueckuM MeTo/1aM HayqyHOTO NMO3HaHUs

12. Ha kakoM ypoBHe HAYYHOTI'0 NMO3HAHMS NMPUMEHSIIOTCA AHAJIOTUS M MO/IeJIMPOBaHue?
A. Ha ypoBHE TeOpeTHUeCcKOro No3HaHus

b. Ha ypoBHE 5MIIMpHUYECKOT0 MO3HAHUSA

B. Ha ypoBHE ¥ SMIIMPUYECKOT0, U TEOPETUUECKOTO MMO3HAHUS

I'. Hu Ha kakom

13. K 001ies10ru4ecKuM MeToaM MO3HAHMS OTHOCATCS (BbIOepuTe 2 BADUAHTA OTBETA):
A. Unaykuus u AeTyKius

b. Ananorus u popmanuzanus

B. HaGnmronenue u abcTpakiust

I'. Ananu3 u cuHTE3

14. MHOKeCTBO 3JIEMEHTOB, HAXOAAIIMXCS B OTHOIIEHMSIX W CBA3SIX JAPYr € JAPYrom,
00pa3yommx onpeaeseHHYI HeJOCTHOCTh H eIMHCTBO — 3TO:

A. CtpykTypa

b. Mexanuszm

B. O0mHOCTE

I'. Cucrema
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15. /IBukeHNe MBIIIJIEHUS OT 00LIEro K YaCTHOMY, eAUHUYHOMY — ITO:
A. Jenykuus

b. Unaykuus

B. Anamm3

I'. Jloruka

16. Pedepar — 310:

A. Jloknaa Ha OmpeeNIieHHYI0 TeMY, BKJIIOYAIOMIUi 0030p COOTBETCTBYIOIIUX JIUTEPATYPHBIX U
JIPYTUX UCTOYHUKOB

b. U3noxenue conepxaHus Hay9HOU pabOThI, KHUTH, CTaTbH

B. 1 To u npyroe

I'. Het nmpaBUJIbHOTO OTBETA

17. YTBep:aeHue, coaep:kaiiee MpeanosoKeHne OTHOCUTEIBLHO pellleHHsl CTOsIIei nmepen
HCClIeloBaTeeM NPodJaeMbl - 3TO:

A. Konuennus

b. I'unote3a

B. 3agauya

I'. Teopus

18. I'mnore3nl OLIBAIOT:

A. OnucarenbHbIE

b. O0bBscHHUTEIbHBIE

B. omucarenbHO-00BICHUTENBHBIE
I'. Bce nepeuncieHHoe BEPHO

19. OcoOblii MOAX0J B HAYYHOM IO3HAHWHU, KOTOPBIH 3aK/JIH0YaeTcs B MCNOJIb30BAHUHU
cIenHAIbHOI CMMBOJIMKH HA3BIBACTCS:

A. ®opmanuzanus

b. AGcTpakuus

B. CumBonu3m

I'. KogupoBanue

20. IIpeamosiokeHue, 4TOOBI CTATH THIIOTE30H, NOJKHO YAOBJETBOPATH CJCIYIOLIMM
TPeOOBAHUAM:

A. mpeanojoxeHue He JOKHO OBITh JIOTHYECKU POTUBOPEUHBBIM;

b. npennonoxeHue N0KHO OBITH MPUHIMITUAIBLHO MTPOBEPSIEMBIM.

B. U 10 u npyroe

I'. Her npaBunbHOrO OTBETA

Yactp 2. OTBETUTH HA BOMPOCHI:

1. Ilepeuncnute OCHOBHBIE TAITBI MCCIIEIOBATEIHLCKOTO MpoIecca
2. Ha3oBuTe Tpu OCHOBHBIX 3Tara pa3padOTKH TUTIOTE3bI

3. [aiiTe onpeneneHne 3KCepUMeEHTa

4. HazoBuTe TpU OCHOBHBIX 3Tala MPOBEAEHUS HKCIIEPUMEHTA

5. [aiite onpenenenne MoACIUPOBAHUS

IIpakTuyeckas padora Ne§
Cemunap «Kpurepun HayyHoctu (KpuTepum MCTMHHOCTH HAYYHOI'0 HCCJICJOBAHNSA))

Jnst oOCyXIeHUsI TPEATIOKEHHBIX BOIPOCOB, CTYACHTY HEOOXOTUMO OINUpAThCS Ha
13



3HaHUS, TOJYYEHHBIE Ha JIEKIMM U B MpOIEcce CaMOCTOATENbHOW paboTbl. OOCyxaeHus
CTYJEHTBI IPOBOJAT B IpymIax mo 3-5 yenoBexk.

1. KauecTBO Hay4YHOT0 MCCIEAOBAHUS U OT YETO OHO 3aBUCUT
2. BO3BMOHOCTH OLIEHKH KauecTBa HAYYHbIX UCCIIEI0BAaHUMN
3. Kputepnn HCTUHHOCTH HAYYHOI'O UCCIICJOBAHMS

4. MeToIMKH SKCIIEPTHOM OLIEHKH HayYHBIX IPOEKTOB

MeTtoauyeckue peKoMeHAAlUH
Jis o6cyXaeHus MPeasioKEHHBIX BOIPOCOB, CTYAEHTY HEOOXOAMMO ONHMPAThCS Ha
3HaHUS, TOJYYEHHBIE Ha JIEKIMW U B MpOIEcCe CaMOCTOATENbHOW paboTbl. OOCyxmeHus
CTYJEHTBI IPOBOJST B Ipymnmax mo 3-5 yenoBexk.

IIpakTnyeckas padora Ne9
Odopmiienue pe3yabTatoB HaydHo# padoTel. TOCT 7.32-2017

Hear npakTUyecKkoro 3aHATHA: 3aKPENUTh TEOPETHYECKHME 3HAHUSA W HAaBBIKU
CaMOCTOSITENIbHOM paloThl, MOJIydeHHBbIE B Mpolecce oOydenus nmo Teme 6 «Odopmienue

pe3yJbTaTOB HAYYHOH PadoThI»

Heo0x011M0 MHCEMEHHO OTBETUTE Ha BOPOCkI (0oTBeThI HaliTh B Tekcte 'OCTa 7.32.2017)

1. IIpu odopmiieHun Kakux JOKyMeHTOB ucrnoin3yercs ['OCT 7.32.2017?

2. Yo Ttakoe «Otuer o HHUP»?

3. Ilepeuncnure o0s3aTeabHbIE CTPYKTYpPHBIE 31eMeHThI oTyeTa 0 HIP

4. Hy>xHo 111 Ha TUTYJIBHOM JiicTe otyeTa 0 HUP yka3piBaTh TOJKHOCTD, yUYEHYIO CTEIIEHD,
Y4€HOE 3BaHUE UCIOJIHUTENSA?

5. B xakoM citydae B OT4eTe JIOJKEH ObITh 0(OPMIIEH CIIUCOK UCIIOTHUTENEH?

6. Kakyro undopmaruto nosmkeH coaepxath pedepart?

7. YTO TaKoe «KIIFOUEBBIE CIIOBa»?

8. Odopmisiercs i paznen «Conepkanue» s orueta oobemom menee 10 crpanui?

9. C xakux cioB HaunHatoT CTpyKTYpHBIH 351eMeHT "[lepeueHs cokpaiienuii 1 o6o3HaueHuil"?
10. B xakom paznene otuera 0 HUP nomxHbI ObITE OTpa’keHbI aKTYaIbHOCTh M HOBU3HA TEMBbI?
11. Kakue ganHble NpuBOAAT B OCHOBHOM yacTu otuera o HIP?

12. Kakyro nHpopmMaIuio KpoMe KpaTKUX BBIBOJIOB 110 pe3yiibTaTtaM BeimoiHeHHOM HUP
JTOJKEH/MOXKET CO/IepKaTh pas3zel «3aKItodeHne»?

13. B cootBerctBuu ¢ kakum 'OCTom odopmiisieTcs: ClMCOK MCIOJIb30BaHHBIX UCTOYHUKOB?
14. B xakoM pa3ziesne oT4eTa NpUBOJATCS - JONOJHUTEIbHBIE MATEPUAIIBl U MILTIOCTPALUN
BCIIOMOTaTeJIbHOTO Xapakrepa?

15. Kakoii pazmep u tvn mpudTa gomnyckaercs npu opopmieHun oryera o HAP?

16. [TomyckaeTcst 11 UCMOJIb30BaHUE KypcuBa?

17. Kak odopmIIsitoTCst 3ar0JI0BKH CTPYKTYPHBIX 3JI€EMEHTOB?

18. B kako# 4acTH JucTa IPOCTABIAECTCS HOMEP CTPAHUIIBI?

19. Ecnu TekcT oT4eTa mojipa3ensercs TOJIbKO Ha MyHKTHI, KaK OHH HyMepYyIOTCs?

20. I'me B oT4eTe pacnonararTcs WLIIOCTpalun?

21. 13 xaKux 2JIEMEHTOB COCTOUT Ha3BaHUE PUCYHKA, €CJIU HyMEpAlHsl pUCYHKOB B OTYETE
OCYILIECTBIISIETCS B IPEJENIax pa3ieiaos?

22. I'ne u B kakoM (popmare pacronararoTcsi Ha3Banus Tadbnuil B oruete o HAP?

23. JlommyckaeTcs In HyMepOBaTh TaOJIHIIEI B TIpeAeiax pas3jaena oruera?

24. JlomyckaeTcst I IPUMEHSATh B TabauIle pazMep mpudTa MEHbIIIe, YeM B TeKCTe oTyeTa?
25. Ins gero B otruere 0 HUP ncnonb3yrorcs npumMedanusi?

26. I[Ipusenute npumep opopmiieHus popmyn B oryere o HUP.
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27. Kak B otuere 0 HUP odopmistoTcst ccpiku?

JlabGoparopHasi padora Nel
Iony4yenne mosie3HoOi NPOAYKUMH U3 OTXOI0B MPOMbINLIEHHBIX BOAHBIX
OuopecypcoB

TeopeTuvyecKkue 0CHOBbI

Bbe3oTxomnas nepepaboTka MOPCKOTO CBHIPBS SBJISIETCS BAXKHBIM DJIEMEHTOM PAllMOHATBHOTO
UCIIOJIb30BAaHUSl MPHUPOJIHBIX PECYpPCOB. YBEJIMUYMBIIMICS 3a IMIOCIEAHHE TOJbl BBLJIOB
HEKOH/JMIIMOHHOW pBIOBI, a Takke oOpasyrommecs B OONBIIMX KOJHMYECTBAX OTXOJIBI
pbiOonepepabaThIBaONIed MTPOMBIIIIEHHOCTH MOTYT CIYKUTh HMCTOYHHUKOM O€JKOB, OOraThIX
HE3aMEHUMBIMUA aMHUHOKUCIOTaMU. COCTaB TaKMX OTXOJIOB BAPUPYETCS] B 3aBUCUMOCTH OT BHJIA
PBIOBI, U3 KOTOPOTO OHO MPOU3BENEHO, CE30HA U APYrux (akTopoB. B xadecTBe ChIpbS MOTYT
CIIY’)KHTh PBIOHBIC TOJIOBBI, YaCTU TKAHEW PHIOBI, OTACICHHBIC B XOJ¢ (priIeTUpOBaHUS, KOCTH,
KO, BHYTPEHHHUE OpPTaHbl PhIO.

CambivMu pacnpocTpaHeHHBIMH TEXHOJIOTUSIMH nepepadoTKu OTXOJIOB
pbiOoTiepepabaThIBaOIIeH TPOMBIIUICHHOCTH B HACTOSIIIUNA MOMEHT SIBIISIFOTCS:

1. IIpon3BOICTBO KOPMOBOH PHIOHON MYKH

2. I[lonydenue ppIOHOTO KHpa

3. ITpou3BOACTBO PHIOHBIX OCITKOBBIX THIPOITH3ATOB.

I'uaponus 6esikoB — pa3pylieHUe CTPYKTYpbI O€Ka [0/ JeMCTBUEM KHUCIIOT, LEN04Ye UiIn
dbepmenToB. B oOmeM Buae ruaponaus Oeiaka MPeACTaBISIET COO0OM paciieryieHue OCIKOBOM
MOJIeKybI ¢ paspymeHuem C-N cBsi3u ee EpBUYHON CTPYKTYPHI.

BejikoBbIil IHAPOIM3AT — MPOAYKT C BBICOKMM COJEpKAaHHUEM IIEHHBIX OMOJIOTHYECKU
AKTHUBHBIX COEIMHEHUI: CBOOOIHBIX aMUHOKHCIIOT U MOJIMIIENTH/IOB.

OTOT mpouecc MNpOoTEeKaeT IOJ JIEHCTBUEM KaTalu3aropa, B POJIM KOTOPOTO MOTYT
BBICTYNIaTh KHCJIOTHI U OCHOBAaHMS (B 3TOM Cily4ae T'MIPOJIM3 HA3bIBAETCS XUMUYECKUM), WIH
npoTeouTHIecKue GpepMeHThI ((hepMEHTATUBHBIN T'HIPOIIN3)

@epMeHTATUBHBIN CIOCO0 THIpoU3a SABISETCS Oosiee MPEANOYTUTEIBHBIM 10 CPAaBHEHUIO C
XMMHYECKMMU METOAaMH, T. K. (EepMeHThl 00JIafaloT 3HA4YUTENbHO OoJiee  BBICOKOM
crienuPuUIHOCTEI0 U A(P(HEKTUBHOCTHIO KATAIUTUYECKOTO JEHCTBUS, a caM (PepMEHTATHBHBIM
THJIPOJIU3 MpoBoauTCS B "MArkux" ycimoBusax (mpu temnepatype 35+50 °C, 3Hayenusx pH,
OMM3KHUX K HEUTPATbHOMY U aTMOC(EpHOM JIaBJICHHH), YTO CIIOCOOCTBYET COXPAHEHHUIO B TOTOBOM
npoaykTe (ruaponms3are) OHONOTMYECKH aKTHBHBIX BellecTB. B orinume OT ruagponusara,
MOJIY4YEHHOTO XMMHUYECKUM CIOCOOOM, aMHHOKHCIOTHI B  (DEPMEHTAaTHUBHOM TUAPOJIM3aTe
NPaKTUYECKH HE pa3pylIaloTcs, HE BCTYNAlOT B JIONOJHUTENbHBIE peakiuu. Peakuuu,
KaTajau3upyemble pepMeHTaMU, IPOXOoAAT 0e3 oOpa3zoBaHMs MOOOYHBIX MPOIYKTOB. B mporecce
(bepMEeHTaTUBHOTO THAPOIM3a 00pazyeTcsl CIOKHAsg CMECh MPOAYKTOB pacraja Oeka, MMEFOIIHX
Pa3INUHYIO MOJIEKYJISIPHYIO Maccy.

Texnonocusi hepmenmamusrHo2o cuopoausa 6enKos

Jns pacuienyieHust 0€lIKOB K cyOCTpaTy, KOTOPBIN MPEACTaBIseT cO00H HErnAPOIM30BaHHOE
OenokcoepIKalee Chipbe, J00aBISIFOT OUUIICHHBIE ()ePMEHTHBIE MPETapaThl WM N3METbYCHHBIC
MUIIEBAPUTEIBHBIC OPTaHbl PHIO MIIN TETUIOKPOBHBIX JKUBOTHBIX, COJIEPIKAIIINE TIPOTEOTUTHUECKUE
(hepMeHTHI.

ITocne HENMpPOJOMKUTEIBLHOTO THMAPOIM3a NpPU MOBBILIEHHOW Temmeparype (no 65 °C)
CTPYKTypa O€JKOBBIX BEIIECTB pa3pyllaeTcss A0 KPYHNHBIX BBICOKOMOJEKYISPHBIX
NOJMIIENTHAOB. B ciiydae HM3KOW aKTHBHOCTH COOCTBEHHBIX (DEPMEHTHBIX CHUCTEM CBIPBS K
cyocTpary 100aBISIOT MUKPOOPTAaHU3MBI HJIU (DEpMEHTHBIC Mpernaparhl.
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B kadectBe TakuxX TpenapaTtoB HCIOJB3YIOT KOMIUIEKCH (DEPMEHTOB >KHBOTHOTO,
PacTUTEILHOTO WJIM MHKPOOHOTO MPOUCXOKICHHS, HAPUMEpP, KyIbTypy Apoxokei Hansenula
montovidec, OakTepuaibHble MPOTEHUHA3bI, IMpeMmapaThl MNPOTOCYOTHIWHA, [alanHa,
OpomenuHa, TpUICHHA U Apyrue. M3 ¢pepMEeHTOB MUKPOOHOTO MPOMCXOXKIACHHS YaIle BCETO
UCTIOJNIB3YIOT OaKTepualIbHBIE U TPUOHBIE MPOTenHAa3bl. KonmrmyecTBO BHOCUMOTO (epMEHTHOTO
npemnapara 3aBUCUT OT €r0 aKTUBHOCTH.

[IpoA0KUTENIBHOCTh THUAPOJIM3a 3aBHUCUT OT BHUJA CBHIphS U COCTaBAsSIET OT 4 10
12 4. Jlyst ycKOpeHus mpoiecca cMech Heo0X0UMO TTepEeMEIINBaTh.

PpiOHbIii  0€JIKOBBIH THAPOJU3AT — TMPOAYKT C BBICOKUM COJIEP)KAHUEM IIEHHBIX
OMOJIOTUYECKH AaKTHBHBIX COEOUHEHUM: CBOOOMHBIX AMHMHOKHCIOT MW  HOJMIIENTHIOB,
MOJTy4aeMblid IPU THAPOJIN3E PHIOHOTO OelKa.

OCHOBHBIMH KPUTEPHUSAMHU JJII HWCIOJIb30BAHUS THIPOJM3AaTOB B PA3IUYHBIX 00JaCTIX
MPOMBIIUICHHOCTH SBJISIFIOTCS WX CBOMCTBa (BSI3KOCTh, PAaCTBOPUMOCTH, CIOCOOHOCTH K
SMYIBIUPOBAHUIO, COACPXKAHIE MUKPODJIEMEHTOB, aMUHOKHUCIIOT, pa3Mep 4acTull U T.1.). DTU
CBOICTBA BO MHOI'OM OIPEIEISAIOTCA BUJIOM ChIPbsl, KOTOPOE MOABEPracTcs THAPOIU3Y, BUIOM
UCIIONIB3YEMOr0 JUIsl 3TOr0 ()epMEHTa, YCIOBHUSIMH IPOBEIEHUs Mpolecca (pepMEeHTATHBHOTO
TUIPOJIN3A U CTEIICHBIO PACIICTIIICHHS OCITKOBBIX MOJICKYIL.

IHosryuyenne pepMeHTATHBHOIO 0€JIKOBOr0 rHAPOJIH3aTA

Hess padoTbl: MeTooM (hepMEHTATUBHOTO THAPOJIH3A MOYYUTh OSTKOBBINA THAPOIIN3AT U3
PBIOHBIX OTXOZIOB U METOJIOM (POPMOJILHOI'O TUTPOBAHUS OIPEIEIUTH COJIEPKaHUE aMUHHOTO
a30Ta B pacTBOpe (PepMEHTATUBHOTO OEIKOBOIO THAPOIN3ATA U PACCUUTATh CTEIICHb THPOIIH3a.

PeakTHBBI 1 MaTepUAJbI. PEIOHBIE OTXObI, (PEPMEHTHBIN MpenapaT, TMCTUILTUPOBAHHAS BOIA
(300 mi), popmanun (pH 7, 140 mi), 0,02H NaOH (500 mi), denondranenn

O0opynoBanme: BojsiHas 6ans, peaktop (koibda 500mi), Becbl, TepmocToiikue konosl (100 mi,
13 1t), kon6s! (100 mut, 13 1mT), K06k ¢ Kpbieukamu 10 M (13 mT) nuneTkwy,
roMoreHe3arop, OymakHble QUIBTPbI, MEepHBINA cTakad 200 M1, MepHBIN cTakaHH Ha 50 mul,
MBI, TEPMO-TIEPUATKH, TPYIITN, MEPHAs JIOXKKA, IINAaTellb, BOPOHKHU 13 mT, TepMoMeTp,
CTEeKJIIHHBIN cTakaH Ha 100 M, ycraHoBKa Juis TUTpoBaHus (50 min), mepeMerimBaroiiee
YCTPONCTBO, MUTIETKH, TPYIITH, THHIIET.

Xoa padoTsl

1. Cexkee WM IpeABapUTENBFHO pa3MopokeHHoe npu Temriepatype 12°C coipbe (pbIOHBIE
OTXO/Ibl) U3MENILYAIOT Ha roMoreHe3arope. JluameTp 4acTui U3MEJIbYEHHOTO ChIPbs TOJHKEH OBITh
He Oonee 3 MM.

2. B peakTop ¢ mepeMenmBarommM yCTPOHCTBOM 3arpyKaroT BOAY M U3METbUEHHOE CHIPhE B
cootHomeHuu 1:1. CMecp TIIaTENBHO MepeMeEInBalOT, U TepMocratupyoT npu T = 50 °C. B
PEAKIIMOHHYIO CMECh BHOCAT ()epMEHTHBII Mpernapar B COOTHOILIEHUH 6T Ha KT ChIPbSL.

3. Ilporecc epMEHTATUBHOTO THAPOJIM3a MPOBOJAT, oAIepkuBas Temneparypy T = 50 °C
IIPU OCTOSIHHOM TepEeMEIINBaHUH.

4. Or6op mpoO I JHanbHEHIIero HMcClIeOBaHUS IPOU3BOMAAT Cpas3y IOCIe BHECEHUS
dbepmenTHoro npenapata (1 mpoba), 3aTeM ¢ HHTEPBAJIOM B 5 MUHYT B IEPBBIE TI0OJ9Yaca U J1ajee C
UHTEpBAIOM 15 MUHYT /10 ucteueHus 2 4yacoB. JlaHHbIE 3aHOCST B TaOJIHILY:

No ipo6b1 | BpeMeHHO# mpoMeKyToK Bpewmst runponuza, MuH
1 0
2 5
3 10
4 15
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5 20
6 25
7 30
8 45
9 60
10 75
11 90
12 105
13 120

5. JIng vHakTUBaMM (PEpMEHTHOrO Ipenapara B Mpodax peakLMOHHYI0 CMECh HarpeBaroT
no0 T=95°C.

6.  OuibTpoBaHHE PpEAKIMOHHOM cMecH HpPOMU3BOAAT uepe3 OyMakHble (UIBTPBI
OuuIIeHHBI OT HEpAacTBOPEHHBIX NpHuMeced ruaponu3aT xpaHar npu T = 3-7 °C B TeuyeHue
cyrok wiu T = -20 °C B TeueHue mecsua.

7. ®opmanuH HelTpanu3yoT 10 pH 7 ¢ momomsio 0,1H NaOH.

8. KonTtponbHslit onbIT. B cTakan qobasistor 20 mi Boas:, 10 mut popmanuna u 2-3
karu ¢peHondranenna Tutpyror 0,02H NaOH no pH 9 (1o nosiBneHust po3oBOro mBera).
[Tomy4yenusiit 066em Vo, MIL

9. PaGouwuii ompIT. 2 MJT THIPOJIM3aTa CMeIUBaroT ¢ 18 M1 Boabl. 3ateM qo06aBisitoT 10
i1 popmanuHa u 2-3 karmmu penondranenna Turpyror 0,02H NaOH mo pH 9 (10 nosiBiienus
posoBoro 18eta). [lonyuennsiit 06bem V1, M.

10. PacueT KOHIIEHTpAIMH aMUHOTPYIIT (COAepKaHNE AMHHHOTO a30Ta) TIPOU3BOIAT 110

bopmyne

Naa (%) = (V1-V()*0,02*14*100) / (m*1000),
I'ne 0,02 — HopmanbHOCTH pacTBopa NaOH
14 — monspHas Macca a3oTa, I/MOJb
M — o0BbeM poObI, MIT

11. Pacuer creneHu TUAPOIN3a MPOU3BOIAT 10 popMyTie
CI'(%) = Naa/Ny,*100, Tae

Noa — Coziepkanue 00IIIero a3oTa B HCXOHOM ChIpbe, % (st Tpecku No, = 1,297%)

12. JlanHbIe 3aHOCST B TaOJIHILY:

Ne mpo6s1 | Bpemst ruaposmusa (t), mun | Vo, M V1, M1 Naa, % CrI, %
KoHTpo:b - -
1 0 -

2 5 -

3 10 -

4 15 -

5 20 -

6 25 -

7 30 -

8 45 -

9 60 -

10 75 -

11 90 -

12 105 -

13 120 -
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13. Crposr rpaduk B xoopaurarax CI'=f(t). lemaror BBIBOA 00 M3MEHEHHH CTEIICHH
pacieruieHust OEIKOBBIX MOJIEKYJ B IIPOIIECCE THAPOIIU3A.

14. OnpenensiroT KOHCTAaHTBI CKOPOCTH M OBICTPOH M MEIUICHHOW CTaiuii TUAPOIU3a U
MaKCHMAaJIbHYIO0 CKOPOCTh THApoNu3a. J{Jis 3Toro nomy4deHHbIi rpaduk pa30OMBaIOT HA JBE YaCTH,
xapakrepusytone «opictpyro» (0-30 mun) u «memieHHy» (30-120 MuH) cTaauu TUIPOIU3A.
CTposT TUHUH TPeHIA JIs KXKAO0W CTaIuY U BBIBOJAT HA Ipa)MK YpaBHEHHE TMHUH TPEH/IA.
Koncranrtoii ckopoct K (1/c) rumponusa Ha KaxaoW cTaadd B 3TOM Cilydae SIBISCTCS
kodp¢uiment npu X. Ckopocts ruapommza Vmax (T/(1*C)) paccuuThIBaETCS TONBKO IS
HAaYaJIbHOM CTaguM TMApoNu3a Kak e® * 10'4, rie B — CBOOOAHBIM KOX(P(GUIMEHT ypaBHEHHS
JTUHUY TPEH/IA.

JlaGopaTopHnas padora Ne2
Onpenenenue TOUHOCTH Pe3yJIbTATOB HCCJIEJOBAHUS

IIpu pemieHMM MHOTMX HPUKIAJAHBIX 337a4 HEOOXOJUMBIE  BEPOSITHOCTHBIE
XapaKTEPUCTUKU COOTBETCTBYIOIIMX CIy4yalHBIX BEJIMYMH HEU3BECTHBI HCCIIEJOBATEII0 MU
JOJDKHBI OIPENEIATHCS MO0 DKCIEPUMEHTAIbHBIM JaHHBIM. Takoe CTaTUCTUYECKOE ONMCAHUE
pe3ysbTaToB HAOIIOJEHUM, MOCTPOEHHE W IPOBEPKA PA3IMYHBIX MATEMATUYECKUX MOJEIEH,
VCIOJIB3YIOUIMX IOHATHE BEPOSTHOCTH, COCTABIIAIOT OCHOBHOE COACpPXKAHME MaTeMaTUYECKOU
CTaTUCTUKU. DyHIaMEHTAJIbHBIMU IOHATUSMHU CTATUCTUYECKOW TEOpUHU SBISIOTCS IOHSATUSA
reHepabHOW COBOKYITHOCTU M BBIOOPKH.

l'enepanvhas co60KYNHOCMb — COBOKYITHOCTH BCEX MBICIUMBIX (BO3MO>KHBIX)
pe3ysabTaTOB HAOMIONEHUHM HaJ cilydyallHOM BEIMYMHOM, KOTOpble B NPHUHIMIIE MOTYT OBITh
MPOBEJEHBI IPU JaHHBIX yclIoBUsAX. Eciu B pe3ynbpTaTe SKCIIEpUMEHTA MOJyYEHbl 3HAUYEHUS X1,
X2,...Xn, TO OHU HHTEPIPETUPYIOTCS KaK CilydailHas BbIOOpPKA M3 HEKOTOPOW T'MIIOTETHYECKOM
Tre€HEPAIIbHON COBOKYITHOCTH.

Buvibopka — 3TO KOHEuHBI HAOOp 3HAYEHUM CIydailHOW BENMYMHBI, MOJYYEHHBIH B
pe3ynbTare HaOmoneHud. Yuciao 371eMeHTOB BBIOOPKM n Ha3bIBaeTcs ee oObeMoM. Bribopka
Ha3bIBAETCSl  PENPE3EHTAaTUBHOM  (IPEJCTaBUTENIBHOW), €cAM OHa JOCTaTOYHO IIOJIHO
XapaKTepU3yeT reHepaIbHyl0 COBOKYMHOCTh. {151 oOecrnieueHus: pernpe3eHTaTUBHOCTU BIOOPKH
yaie BCero MCIOJIb3yeTcs ciydyailHblii BbIOOp sseMeHTOB. IIpeamonaraercs, 4To mpu TakoMm
BbIOOpE Kaxk/as BO3MOYXKHAas BbIOOpPKA (DUKCHPOBAHHOIO O0bEMa HMMEET OAHY U Ty IXKe
BEPOSTHOCTh BBIOOpA, a TIOCIEOBaTENIbHbIE HAOMIOJEHHUS B3aMMHO He3aBUCUMBL. CMbICH
CTaTUCTUYECKUX METOJIOB 3aKJIOYAEeTCs B TOM, YTOOBI IIPU BBIOOPKE OrpaHUYEHHOro o0bema n,
TO €CTh 10 HEKOTOPOH YacTH reHepalibHOM COBOKYITHOCTH, BBICKA3aTh 0OOCHOBAHHOE CYXJIECHUE
0 €€ CBOMCTBAX B LEJIOM.

Ilon craTucTUYECKMMM THUIIOTE3aMH IOHMMAIOTCSd HEKOTOPBIE  IPEANOJOKEHUS
OTHOCHUTEIIbHO XapakTepa pachpeleleHHs] BEpOSITHOCTEN TeHepaJbHBIX COBOKYIMHOCTEH M HX
napameTpoB. Ilo 1aHHBIM BBIOOPKM MOXKHO OILIGHHUTHh TaKue IMapaMeTphbl paclpeneseHHus Kak
MaTeMaTHUYeCKOe OXHAaHNe (4acTO Ha3bIBAEMOE TAK)Ke CPETHUM 3HAUEHHEM) U TUCIIEPCHUIO.

MatemaTnueckoe 0XKHIaHNuE ONPEAEIAETCS MO BBIPAKEHUIO:

n

X = Zx‘. n

i=1

,HI/ICHCPCI/IIO MOX>XHO OIOECHHTDH C ITIOMOIIIBKO COOTHOIIICHU S

-

¢ = i[}- x,)_ (n-1)

i=l
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HecMmenieHHOCTh OIIGHKH Sy JOCTUTAeTCsl MCIOJIb30BaHMEM B 3HaMeHarene (HopMyJibl
BEJIMYMHBI V = N —1, KOTOPYIO HA3bIBAIOT YUCIIOM CTENEHEH CBOOOJbI, BMECTO OYEBUIHOIO Ha
NEepBBIA B3IJISA 3HaueHus n. 12 Dra BeaMuMHA paBHA Pa3HOCTH MEXAY YHUCIOM HMEIOLIUXCS
SKCIIEPUMEHTAIBHBIX 3HAYEHUH N, IO KOTOPBIM BBIYUCIISAIOT OLEHKY AUCIIEPCUH, U KOJINYECTBOM
JIOTIOJTHUTEIBHBIX TapaMeTpOB, BXOAAIIMX B (OPMYNy A OLEHKA OSTOH JHCIEPCUU U
BBIUUCIIIEMBIX B BHJIE JIMHEHHBIX KOMOMHAIMNA TeX K€ caMblX HAOJIOJEHUN (B JaHHOM cllyyae
3TO BCEro OAMH INapameTrp X). [IpoBepka rumoresbl 3aKI04aeTcs B COIIOCTABIEHUH HEKOTOPBIX
CTAaTUCTHUYECKUX IOKa3aTenae (KpUTepHeB NPOBEPKH), BEIYUCICHHBIX 110 JaHHBIM BBIOOPKH, CO
3HAYCHUSAMU ITUX II0KA3aTesIeH, ONPEAEICHHBIX TEOPETUUECKU B IIPEATIONO0KEHUH, YTO TUIIOTE3a
BEpHA.

Kpumeputi cmamucmuyeckoti 2unome3vl — 3TO IPABUIIO, IIO3BOJIIOLIEE NPUHATh WU
OTBEPrHYTh JAHHYIO IMIIOTE3y HA OCHOBAaHHH BBIOOPKH.

Haunbonee 4acTo mprUMEHMMBI Ha MPAKTHKE JUISI MIPOBEPKM CTATUCTHYECKUX THUIOTE3
kpumepuu Cmorooenma, Puwepa, Koxpena.

JI1st IpOBEPKM OTHOPOIHOCTH AUCIIEPCUM IOJYYECHHBIX IKCIIEPUMEHTAIbHBIX 3HAYCHUI
ucnoap3ytoT kpurepuid Koxpena. i 3TOro pacCUMThIBAETCS AUCIEPCHS IKCIEPUMEHTAIbHbBIX
3HAYeHHUHU JUIs KaXKAO0H BBIOOPKH. B pesynbraTe momyduTcst psifi BBIOOPOYHBIX TUCTIEPCHA Sy U
HesloBepue OyAyT BbI3bIBaTh MMEHHO HamOoiblIMe HMX 3HadyeHus. Jlanee IMOJICUYUTHIBAETCS
rapamerp

N
G=maxS’[ ».§°
i=1
npu i=1,2...N, To eCTh BBIYHCISAIOT OTHOIICHHE MAKCUMAaIbHOTO 3HAUYECHUS H3MEHYMBOCTH CPEIU
N onbeITOB K CyMMe M3MEHUMBOCTE BO Bcex N ombitax. HaiinenHoe HauOombIiee
JKCIIEpUMEHTaIbHOE 3HaueHne G CpaBHUBAIOT C KPUTUYHBIM €ro 3HaueHueM GKp.
KputnuHoe 3HaueHHE OTHOLIEHUS paccMaTpUBAaE€MONl HM3MEHUYMBOCTH K CYMME BCEX
M3MEHYMBOCTEHW HAXOAAT U3 TAOJIUIIBI KpUTHUECKUX 3HaueHu kputepusi Koxpena.
3anaBasch omnpeaeNneHHbIM 3HaueHHeM Kodduimenta pucka B, GKp ompenensioT B
CTOJIOIE, COOTBETCTBYIOIIEM YUCITY 3JIEMEHTOB BHIOOPKH (N) M CTPOKE, COOTBETCTBYIOIICH YUCITY
BbIOOpOK (N). Eciiu G < Gkp, TO “nof03puTenpHOe” MaKCUMalbHOE 3HAYCHHE N3MEHYUBOCTH He
ABISETCS “MHOPOJHBIM~, a TPEIACTaBIsIeT CO00I0 pe3yabTaT CIy4alHOTO paccerBaHUS
HCCIIETyEMOM BEJIMYUHBI.
Kpumepuu Koxpena npuMeHsieTcst 111 OLICHKA OJHOPOJHOCTH JAMCHEPCHUNA TOJIBKO MpHU
PaBHOM 4YHCIJIE IMOBTOPOB KaXKJIOTO 3KCIEPUMEHTa, YTO W HMEET MECTO NpU NPUMEHEHUU
METO/IOB CTATUCTUYECKOTO IJIAHUPOBAHUS U MTPOBEICHUS SKCIIEPUMEHTA.
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Tadnuua A3 — 3navenns kpurepus Koxpena Gy, /Ui HOMEPOB OIBITOB, KaX/Iblii U3
KOTOPBIX COCTOHT W3 N NAPA/UIEIBHBIX ONBITOB, IPH 3aJaHHBIX 3HAYEHHAX KO3 hH-
uHeHTa pucka (npu N=00 Gy,=1 nns Bcex 3nadvenuii n; npu n=90 G=1/N)

£ =0,05
N n
2 3 4 5 6 7 8 9 10
2 * 0,97 | 0,94 0,91 0,88 | 0,85 | 0,83 0,82 | 0.80
3 097 | 0.87 | 0.80 | 0,75 0,71 0,68 | 065 0,63 0,62
4 0,91 0,77 | 0,68 0,63 0,59 | 0,56 | 0,54 0,52 | 0,50
5 084 | 068 | 0,60 | 0,54 | 0,51 048 | 046 | 044 | 042
6 0,78 | 0,62 | 0,53 048 | 044 | 042 | 040 | 038 | 037
7 0,73 | 0,56 | 0,48 0.43 0,40 | 037 | 0,35 034 | 033
8 0,68 | 052 | 0,44 0,39 | 036 | 034 | 0,32 0,30 | 029
9 064 | 048 | 040 | 036 | 0,33 | 031 029 | 028 | 027
10 0,60 | 044 | 037 | 0,33 0,30 | 028 | 027 | 025 0,24
12 0,54 | 0,39 | 0,33 029 | 026 | 024 | 023 022 | 021
15 047 | 033 | 0,28 024 | 022 | 020 | 0,19 | 0,18 | 0,17
20 039 | 027 | 0,22 0,19 | 0,17 | 0,16 | 0,15 0,14 | 0,14
S =0,01
N n
2 3 4 5 6 7 8 9 10
2 * 0,99 | 098 096 | 094 | 092 | 090 | 088 | 087
3 0,99 | 094 | 0,88 0,83 0,79 | 0,76 | 0,73 0,71 0,69
4 097 | 0.86 | 0,78 0,72 | 068 | 0,64 | 061 0,59 | 0,57
5 093 | 079 | 0,70 | 0,63 0,59 | 0,55 | 0,53 0,50 | 049
6 088 | 0.72 | 0,63 056 | 052 | 049 | 046 | 044 | 042
7 084 | 066 | 0,57 | 0,51 047 | 043 | 041 0,39 | 038
8 0,79 | 062 | 0,52 046 | 042 | 039 | 037 | 035 0.34
9 0,75 | 0,57 | 0,48 0.43 0,39 | 036 | 0,34 0,32 | 031
10 0,72 | 054 | 0,45 0,39 | 036 | 033 | 0731 029 | 028
12 065 | 048 | 039 | 0,34 | 0,31 029 | 027 | 0,25 0,24
15 0,57 | 041 0.33 029 | 026 | 024 | 022 0,21 0,20
20 048 | 033 | 027 | 023 0,20 | 0,19 | 0,17 | 0,16 | 0,16

B  pesynbrare

3ATAUA

IIPOBCACHUSA 4 napaaiCIbHBIX I/I3MepeHI/II>'I KOHICHTpaunu

3arps3HSAIONIETO BEIECTBA B CTOYHOM BOJE MOJy4YeHbI JaHHbIE. OmnpeaenuTtb, OJWHAKOBA U
TOYHOCTbh U3MEPEHUI BCEX CEPU IKCIIEPUMEHTA.
BapuaHT BrIOMpaeTcsi o HOMEPY B JKypHaJe.

Bapuanr 1
Koadduuuent pucka f = 0,05

Howmep cepun

Pe3y/bTaThl M3MEPEHHil KOHIIEHTPAIHH He(TEPOTyKTOB, MI/IM°

1 0,05 0,07 0,05
2 0,03 0,07 0,03
3 0,07 0,03 0,05
4 0,04 0,08 0,05
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Bapuant 2
Koadduument pucka = 0,05

Howmep cepun

- 3
PC3YJ'IBTaTBI HN3MCPCHUHU KOHUOCHTPAIU HUTPHUT-UOHOB, MF/,Z[M

1 3,7 3,8 3,7
2 3,9 3,7 3,5
3 3,4 3,5 3,7
4 3,8 4,0 3,9

Koaddunuent pucka § = 0,01

Bapuant 3

Howmep cepun

Pe3y/bTaThl H3MEPEHHi KOHIIGHTPALMH HUTPAT-HOHOB, MI/IM>

1 45 50 52
2 49 44 43
3 45 47 50
4 46 42 45

Koaddunuent pucka § = 0,01

Bapuanr 4

Howmep cepun

Pe3ynbTaThl n13MEpeHN KOHIEHTPALIM aMMOHU-UOHOB, Mr/am°

1 33 12 29
2 15 19 12
3 40 37 33
4 10 12 14

Kosdpduuuent pucka f = 0,05

Bapuanr 5

Howmep cepun

Pe3y.]'IBTaTBI I/ISMepeHI/Iﬁ KOHIOCHTpanu XJIOpHUAOB, Ml“/,Z[M3

1 325 320 317
2 313 323 321
3 330 327 325
4 335 332 329

Koadduuuent pucka = 0,05

Bapuanr 6

Howmep cepun

Pe3ynbTaThl n13MEpeHN KOHIEHTPALIMKY CBUHIIA, Mr/am°

1 0,010 0,008 0,006
2 0,006 0,007 0,009
3 0,013 0,009 0,008
4 0,011 0,010 0,014
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Bapuant 7
Koaddunment pucka § = 0,01

Howmep cepun Pesynbratel m3amepenuii konnenrpanuu CITAB, mr/om
1 0,20 0,18 0,23
2 0,25 0,19 0,20
3 0,15 0,17 0,17
4 0,17 0,13 0,19

BapuanT 8
Koaddunuent pucka § = 0,01

Howmep cepun PesynbraThl m3MepeHnii KOHIICHTPALUH CYIb(aToB, Mr/am°
1 139 150 167
2 160 140 145
3 158 146 153
4 147 152 141

JlabGoparopHasi padora Ne3
Koppeassunonnas 3apucumoctb. {luarpamma paszopoca

Teoperuyeckue OCHOBbI
Metoa KOppeNsIMOHHO-PETPECCHOHHOTO aHaIN3a SIBJISIETCS OCHOBHBIM B H3YYCHUH
B3aUMOCBsI3€Hl sBIEeHUI. Teopus U METOJbl KOPPEIALMOHHOIO aHalu3a MCIOJIB3YIOTCS IS
BBISABJICHUS CBA3U MCKIY CHy‘I&ﬁHHMH NEPEMCHHBIMU U OUCHKU €€ TCCHOTHI.

JIist OIEHKW CWUJIBI CBSI3M B TEOPUM KOPPEISIIIUM MPUMEHSIETCS IIKaJa aHTJIMHCKOTO
cratuctuka Yegnoka:

Cnabas xoppensuust — ot 0,1 10 0,3;

ymepenHas — ot 0,3 110 0,5;

3ametHass — oT 0,5 10 0,7;

BeIicokass — oT 0,7 o 0,9;

BechMa BhIcOKas (cmibHas) — ot 0,9 1o 1,0.

OcHOBHOM 3amadell perpecCHOHHOrO aHalau3a SBJSETCS YCTaHOBIEHUE (GOPMBI U
U3y4eHHE 3aBUCUMOCTH MEX/1y epEeMEHHBIMHU.

Mexay  BeTMUMHAMH  YacTO  CYIIECTBYIOT — 3aBUCHMOCTH,  OTJIWYHBIE  OT
¢ynkunoHanbHbIX. [lycTh, HampuMmep, Mbl paccMaTpUBaeM 3aBUCUMOCTh BEIMYUHBI Y OT
BenmurHBl  X. HEBO3MOXXHOCTH BBISIBIICHHSI CTPOTOW CBSI3M MEXAY JABYMs I€pPEeMEHHBIMHU
OOBSICHAETCS TEM, UYTO 3HAUEHUE 3aBUCHMOI MEpPEeMEHHOMN OIpeaessieTcsl He TONbKO 3HAaYeHUEM
MEPEMEHHOM, HO M JAPYrUMH (HEKOHTPOJIUPYEMBIMH WM HEYYTCHHBIMH) (pakTOpamu, a Takxke
TE€M, YTO HU3MEpEHHE 3HAYCHUN MEpPEeMEHHBIX HEU30€XKHO COMPOBOXKIACTCA HEKOTOPHIMU
CllydalilHBIMU omMOKamMH. BcreacTBue 3TOro KOppesimMOHHBINA aHAIM3 MIMPOKO HMCIHOIB3YeTCs
IIpY YCTAaHOBJICHUHU B3aUMOCBSI3U NOKa3aTesel kauecTBa U (DakTOPOB BIUSIONIMX HA HUX.

OCHOBOI CTaTHCTUYECKMX METOAOB KOPPESIIHOHHOTO W PETPecCHOHHOTO aHalIn3a
ABIISIETCSA AuMarpamma paszopoca (mmosie koppesnsiun). OHa mo3BoJsIeT rpaduyecku 0ToOpasuTh U
B aIbHEHIIIEM POAaHATM3UPOBATh BUJ U TECHOTY CBS3H MEXKY UCCIeyeMbIMH (pakTopaMu.
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Yarmie Bcero JByMEpHYIO AHarpaMmy pa3dpoca CTPOST JUISl BBISBICHHUS CBS3EH MEXITY
CJIEYIOIIMMH KJIacCaMM IOKa3aTesei:
- XapaKTepUCTHKA U BIMAIOLUINHI HA Hee (aKTop;
- IB€ Pa3JINYHBIX XapPAKTCPUCTUKU;
- 1Ba (pakTopa, BIUSIONINE HA OJIHY XapaKTEePUCTHKY.

AHanu3 auarpaMMbl HAYUHAIOT C (POpMHUpPOBAHUS OOIIETO MPEICTABICHHS pacIpee/ICHUs
COBOKYITHOCTH HCCJICyeMbIX JaHHBIX, 3aTE€M IPOBOJUTCS aHAIW3 Ha HAJIWYHE BBHIOPOCOB
(TasmeKo OTCTOSAIINX TOYEK), KOTOPBIE, CKOPEE BCETO, CBS3aHbI MO0 C omubkamu cOopa JaHHBIX,
100 ¢ M3MEHEHHWsIMH ycloBHU paboThl. [locie aHanm3a MOSIBICHUS TAKHX TOYEK MX MOXHO
UCKJIIOUUTH M3 Auarpammel. [locie 3Toro Ha mosie KOppensiuu pacripeieieHne, CKopee BCero,
OyZeT COOTBETCTBOBATh OJHOMY W3 THUIOBBIX. ECITM pacmosokeHue TOYEeK IO BHEIIHEMY BHIY
HAallOMMHAET OJHY W3 HEIMHEWHbIX (PYHKIUH, TO TOBOPAT, YTO HAOJIOJAETCS KPUBOJUHEHHAs
Koppensiius. Ecnu jke B pacnosioEHUH TOYSK HET KaKoW-TH00 3aKOHOMEPHOCTH, TO TOBOPSIT,
YTO B 9TOM CIJIydae HaOJII0JaeTCsl HyJIeBast KOPPEIsIus.

Y A . A
". o .. '-'.."‘-‘:"
' . * .. . .. :‘. e ", LIS
- -
= >
0 X 0 X
[TonoKuTETEHAS KOPPETISIHS OrpunarelibHast KOPPENAIHs

[Tocne BU3yanbHOTO aHajIM3a pacHpeAeieHHs MepexoIT K aHalu3y, OCHOBAaHHOMY Ha
pacdere KOppENALMOHHBIX IapamMeTrpoB. Takum o00pa3oM, HCCIEIOBAaHHE 3aBUCHMOCTH C
MIOMOIILBIO TIOJII KOPPEJSIUU M KOPPEJSALMOHHBIN aHaIN3 SBJSIOTCS HAa4dalbHBIMU ATaraMu
PETPECCHOHHOTO aHaIN3a, MENbI0 KOTOPOTO SBISETCS YCTaHOBJICHHE (YHKIMOHAIHHOM
3aBucuMocTd BenuuuHbl Y oT BenmuuH X1, X2, Xn, BbIpaxxeHHOH B BHJE YypaBHEHUS
perpeccum.

Metoasl onpenenenus Ko3(ppuuneHTa Koppeasuuu 1 popmyJibl
0 MeTo kBazapaToB (MeTo [Iupcona)
0 paHrosBslif Meron (Metog CriupmeHa)

MeTtoauyeckue TpeGOBaHUS K HCIOJIB30BAHUIO KOY(PGUIIEHTA KOPPeasIUU

O M3MEpPEHHE CBSI3M BO3MOJKHO TOJIBKO B KAa4ECTBEHHO OJHOPOIHBIX COBOKYITHOCTSX
(HammpuMep, U3MEPEHHE CBA3H MEKIY POCTOM U BECOM B COBOKYITHOCTSIX, OZJHOPOJHBIX IO MOy
1 BO3pPACTY)

0 pacueT MOXXET IPOU3BOIUTBHCS C HCIHOJIb30BAHUEM AaAOCOIIOTHBIX MIMIIPOU3BOAHBIX
BEIINYUH
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O NSl BBIYUCICHHS KOIPPUIMEHTA KOPPEISAIUU HCIOJB3YIOTCS HE CTPYIIUPOBAHHEIC
BapHaIlMOHHBIE PsIIbI (3TO TpeOOBaHUE MPUMEHSACTCS TOJIBKO MPU BBIYUCICHUU Kod(dduimenTta
KOPPEJISALHMH 110 METOAY KBaJPaTOB)

0 4uciIo HaOmroaeauit meuee 30

Pexomenpanmu 1o npuMeHEeHUI0 MeTO/1a PAaHT0Boi Koppeasiuuu (Metoa Cnupmena)

0 KOrja HET HEOOXOJMMOCTH B TOYHOM YCTAHOBICHHHM CHJIBI CBSI3U, a JOCTATOYHO
OPUEHTUPOBOYHBIX JaHHBIX

0 KOIJ/Ia TPHU3HAKU MPEACTABICHBI HE TOJBKO KOIMYECTBEHHBIMU, HO M aTPUOYTUBHBIMH
3HAYEHUSIMU

0 KOTrJia pslbl paclpeesiCHUs] TPU3HAKOB UMEIOT OTKPBIThIE BapUAHTHI (HAIIPUMEP, CTaXK
pabotsl 10 1 roma u 1p.)

Pexomenpanuu k npuMeHeHHI0 MeToAa KBaapaToB (Meroja [lupcona)
0 Koryia TpeOyeTcs TOUHOE YCTAaHOBJICHUE CHIIBI CBSI3U MEXKTy MPU3HAKAMH
0 KOTJIa TPU3HAKU UMEIOT TOJIBKO KOJIMYECTBEHHOE BHIPAKCHHE

MeToauka u MOPAAOK BBIYHC/IICHUSA KO3(])(1)I/IIII/I€HT3 KoppeJjasiuumn

1) MeTonx kBagparoB

O TIOCTPOUTH BapHUAIMOHHBIE PAIBI AN KAKIOTO M3 COMOCTaBJISIEMBIX MPHU3HAKOB,
0003Ha4YMB MEPBbII U BTOPOH Pl YUCET COOTBETCTBEHHO X U Y;

0 ONPENENUTD JUIS KaKJO0T0 BApUAIIMOHHOTO pssa cpeanue 3HaueHus (M1 u M2);

0 HaiTh oTkJIOHeHUs (dXx u dy) KakJoro 4McCIOBOTO 3HAYCHHUS OT CPETHEro 3HAYCHUS
CBOETO BapUallMOHHOIO Psa;

0 MOJIy4E€HHbIE OTKJIOHEHHUS epeMHOKUTH (dx X dy)

0 KaXJJ0€ OTKJIOHEHHE BO3BECTH B KBaJpaT W CYMMHPOBATh MO KAXIOMY paLy (X dx’ u

dy’)

0 IMOJICTABUTh MOJYYEHHBIE 3HAUEHUS B POpMyIly pacueTa Ko (UIIMEeHTa KOPPEISLUN:

_ 2(dy xdy)

T TR E x d2)

NPY HAJIMYUW BBIYUCIUTEIBHON TEXHUKH PAcyeT MPOU3BOTUTCS IO
dbopmyre:
nYyxy—LxXXYy

J(nZx2—/¥x2/][nXy? —/ T y%/D

T'xy =

2) PanroBblii MeTOJ

O COCTaBUTH JIBa pPsijia W3 TMApHBIX COIMOCTABISEMBIX MPHU3HAKOB, 0003HAYMUB TIEPBBIM U
BTOPOW psiJ COOTBETCTBEHHO X M y. [Ipm 3TOM mnpeicTaBuTh MEpBBIM psii IMpPU3HAKA B
yOBIBAIOILIEM HJIM BO3PACTAIOIIEM MOPSAJIKE, @ YUCIOBbIE 3HAYEHHS] BTOPOTO psiJia PacHoOIOKUTh
HaIMPOTHUB T€X 3HAYEHUM MEPBOTO Psifa, KOTOPHIM OHU COOTBETCTBYIOT

0 BEIMYMHY MpHU3HAKA B KAXKIOM M3 CPaBHUBAEMBIX PSIOB 3aMEHHUTHh MOPAIKOBBIM
HOMepoM (paHrom). Panramu, wim HOMepamu, 00O3HAYAIOT MeCTa IOKaszareje (3HaueHUs)
MEPBOro U BTOPOro psiioB. [Ipu 3TOM YMCIIOBBIM 3HAUEHUSIM BTOPOTO MPHU3HAKA PAHTH JOJKHBI
MIPUCBAMBATHCSI B TOM K€ TMOPSJIKE, KaKoW ObUT MPHUHSAT MPH pa3fade X BEIUYUHAM IEPBOTO

24



npusHaka. lIpy OQMHAKOBBIX BeIMYMHAX INPU3HAKA B DALY PaHTU CIENYET OINpENeNsaTh Kak
CpeziHee YHCIIO U3 CYMMBI IOPSAKOBBIX HOMEPOB 3THX BEJTHUUH

0 OTIPE/ICINTD PA3HOCTh PAHTOB MEKAYy X Uy (d): d=x —y

0 BO3BECTH TONYYCHHYIO PasHOCTh PAHToB B KBaapat (d?)

0 HONYYUTh CYMMY KBaJpaToB pa3HOCTH (Zdz) M IIOJICTaBUTH IOJYYECHHBIE 3HAYECHUS B

Gopmymy:

6y d?
Ty =l-—5—=
nn?—-1)

CxeMa OlleHKM KOpPpeJsiiiuOHHOM cBsi3H 10 ko3 unmnenty Koppeassuun

Cuia cBs3H HanpagieHue cBsi3u

npsimas (+) ooparHas (-)
CunbHast or + 1 mo +0,7 or-1m0-0,7
Cpennsis or + 0,699 go + 0,3 ot - 0,699 o - 0,3
Cnabas ot + 0,299 10 0 ot - 0,299 o 0

Bourunciienue ommoOku K03 PpUuueHTa KOppeasiuu
Ommbxa ko3¢ puIreHTa KOppesiuy, BBIYACICHHOTO MeToA0M KBaapaToB (IIupcona):

OueHka J0CTOBEPHOCTH KOIPPUIUHEHTA KOPPEJIsHH, MOJYYEHHOr0 MeETOAOM
PAHI0BOH KOppeIsiMU U METOI0M KBaiPpATOB

Cnoco6 1 JlocToBepHOCTH omnpenensercs mo Gpopmye:

Tx
t ==L WU t =
MTyy MpPxy

Dxy

Kpurepuii t onieHnBaercs mo Tabiuie 3HaYeHU t ¢ y4EeTOM YHciia cTerneHel cBo0ob! (n
— 2), rie n — 4YMcIo MapHbIX BapuaHT. Kpurepuii t 1omkeH OBITh paBeH MM Oosiblie
Ta0JIMYHOTO, COOTBETCTBYIOIIETO BEPOSITHOCTH P >99%.

Cnocod 2 JloCTOBEpHOCTh OIICHMBACTCS MO CHEIUAIBHOM TaONHIlEe CTaHIapTHBIX
KoduimeHToB Koppemsiiuu. [lpu 3TOM JOCTOBEpHBIM CUYUTaeTcs Takod Kod(duiment
KOPPEJISALHH, KOT/Ia TIPU OTPEICTICHHOM YHCIIe CTETIEHEeH CBOOOIbI (N — 2), OH paBeH WU OoJiee
TaOJIMYHOTO, COOTBETCTBYIOIIETO CTEMIEHH 0€30IIMO0YHOTO MPOTHO3a P >95%.

3agaya Ha mnpUMeHEHHEe MeTOJa KBAJAPaTOB. BBIUUCIUTH KOI(PQOUIMEHT KOPPEIALNH,
OIPENICIUTh HAIPABICHUE U CHIIYy CBSI3U MEXJY KOJUYECTBOM KaJbIMS B BOJE U KECTKOCTHIO
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BOJIBI, €CJTM U3BECTHBI CleAyrone nanHbie (Tadn. 1). OneHuts 10cTOBEepHOCTh cBsizu. Caenath
BBIBO/I.

Tabmuma 1
KecTKoCTh KoandecTBO
BOJBI KAJBIHA B BoJe
(B rpaaycax) (B Mr/m)
4 28
8 56
11 77
27 191
34 241
37 262

Obocrosanue svibopa memoda. [{ns pemenus 3aaaun BIOpaH Meto kBaapaToB ([Tupcona), T.x.
KOKIBIA U3 TPU3HAKOB (BKECTKOCTH BOJIBI M KOJIMYECTBO KAJIBIUS) HMEET YHCIIOBOC BBIPAXKCHIC,
HET OTKPBITBIX BapUaHT.

Penrenue.

[TocnenoBaTenbHOCTh PACYETOB U3II0KEHA B TEKCTE, PE3YNIbTATHI IPEICTABICHBI B TAOIUIIE.
[TocTpouB psiZibl U3 TAPHBIX COMOCTABIIAEMBIX MPU3HAKOB, 0003HAYUTH MX Yepe3 X (KECTKOCTh
BOJIBI B Tpajiycax) u uepe3 y (KOJIUYECTBO KalbIMs B BOJIEC B MI/IT).

ne,n

1. Ompenenuts cpenHue BeauMuMHbI MX psany BapuanT "Xx" m My B psaay Bapuant "y" mo
dbopmynam:
Mx = Zx/n (rpada 1) u My = Zy/n (rpada 2)

2. Haiitu otknonenue (dx u dy) kaxJ10i1 BapuaHThl OT BEIMYMHBI BBIYMCIEHHON CpeaHel B paLy

nen ne,n

x"u B pagy "y
dx =x — Mx (rpada 3) u dy = y — My (rpada4).

3. Haiitu npousBenenue oTkiaoHeHui dx x dy u cymmupoBats ux: X dx x dy (rpada 5)

4. Kaxxnioe otkinonenue dx u dy Bo3BeCTH B KBaJIpaT U CYMMHUPOBATh UX 3HAUYEHHUS 110 pany "X" u
no psagy "y": »dx? (rpada 6) u Zdy2 (rpaca 7).

5. Onpenennts nponsseenne ¥ dx’ x £ dy’ M W3 HTOTO MPOM3BEICHHS M3BICUb KBAIPATHBI
KOPEHb

6. [ToryueHHble BETMUMHBI MOACTaBIIsIEM B (OpMyIly pacdeTa KodddulneHTa Koppensun

7. OnpeaenuTh JOCTOBEPHOCTh KO3 dUIMEHTa Koppensanuu (HaiTh ommOKy koddduimeHTa
KOppesauun (mrxy) u KpuTepuii t)
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I[aHHBIe 3aHCCTHU B Ta6n1/1uy:

XKectkocts | Komnuecto | dy dy dy X dy dy” dy’
BOJIBI (B KaJIbIHS B
rpagycax), | Boae (Mr/i),
X y

4 28
8 56
11 77
27 191
34 241
37 262

Mx =
(Zx)/n

My =
(Zy)/n

Xdy X dy
Xdy

>d,”

3agaya Ha NpMMeHeHHe PAHT0BOI0 MeTO/1a: YCTAHOBUTH HAIPABJICHUE U CUILY CBSI3U MEXIY
CTaXkeM paboThI B roJjaX ¥ YaCTOTOM TpaBM, €CJIM MOJIYUYEHBI CIEIYIOLINe JaHHbIE:

Cra:k padoThI B rojax Yncao TpaeM Ha 100 padoTarommx
Jo 1 roma 24
1-2 16
3-4 12
5-6 12
7 u Gonee 6

Obocnosanue 6vlOOpa memooa: Ui PELICHHs 3aJaud MOXKET OBbITh BBIOpPAH TOJIBKO METOJ
PaHroBOI KOppeNsluM, T.K. IEpBBIA psJ MpHU3HAKa "CTak pabOThl B rojax" MMeeT OTKPBIThIE
BapHaHThI (cTax paboTel 10 1 roma u 7 u Oosiee JIeT), YTO HE MO3BOJIAET MCHOJIB30BaTh IS
YCTAQHOBJICHHSI CBSI3M MEXIY COMNOCTABIISIEMBIMU MpPU3HAKaMHU 0oJiee TOYHBIH METOJ — METOJ
KBaJIpaToB.

1. Kasxplii U3 ps0B MapHBIX MPU3HAKOB 0003Ha4YKTh yepe3 "X" u uepes "y" (rpadsr 1—2).

2. BenuuuHy KaxJ0ro M3 MPU3HAKOB 3aMEHHMTh PAHTOBBIM (MOPSIKOBBIM) HOMepoM. Tlopsiiok
pas3ayn paHroB B psfy "X" cienyromuil: MUHUMalIbHOMY 3HAUE€HUIO IpU3HaKa (ctax 10 1 roaa)
IIPUCBOEH TMOPSAKOBBIN HoMep "l", mocnenyrommuM BapuaHTaM 3TOTrO JK€ psla IpHU3HAKa
COOTBETCTBEHHO B MOPSAJIKE YBeIHUSHUS 2-i, 3-i1, 4-if 1 5-I OpsAKOBbIE HOMEpAa — PaHTH (CM.
rpady 3).

AHAJIOTUYHBIN MOPAIOK COOJIIOIaeTCs IPU pasjiaue paHToB BTOpoMmy mpu3Haky "y" (rpada 4).

B tex ciyuasix, Korja BCTpeyaroTCsl HECKOJIBKO OJMHAKOBBIX IO BEJIMYMHE BAPHAHT (Hampumep,
B 3a7aue-3Tanione 310 12 u 12 tpaBm Ha 100 paboraromux mpu craxe 3—4 roga u 5—o6 Jer,
HOPSAKOBBIM HOMEp 0003HAYUTh CPEJHUM YMCIOM M3 CYMMBI UX HOPSAKOBBIX HOMEPOB. JTH
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JaHHbIE O uncie TpaBM (12 TpaBM) npu paHXUPOBAaHUM JOJKHBI 3aHUMATh 2 U 3 MECTa, TAKUM
00pa3zoM cpeaHee Ynciao u3 HuX paBHo (2 + 3)/2 =2.5.

Takum oOpazom, uuciy TpasM "12" m "12" (mpusHaky) cieayeT pas3laTh PaHTOBbIE HOMepa
onuHakoBbie — "2,5" (rpada 4).

3. Onpenenutsb pazHocth panroB d = (x — y) — (rpada 5)

4. Pa3HOCTH PAaHIOB BO3BECTH B KBaxpaT (d°) M MONYYHTh CyMMy KBAAPAaTOB PAa3sHOCTH PAHIOB
*d? (rpada 6).

5. IlpousBectu pacuer kod(ddulMEeHTa PAaHTOBOW KOppENIsuuu 1o QGopmyse: Iie n — YHCIO
COIOCTaBJISIEMBIX I1ap BapuaHT B pany "X" u B pagy "y"

6. OnpenenuTb JOCTOBEPHOCTH KO3(PPHIIMEHTa PAHTOBON KOPPEIISILIUHU.

Onpenenuth omuoOKy (mpxy) K03pPHUIHEHTa pAHTOBON KOPPEISAIUU U OLEHUTH JOCTOBEPHOCTH
€ro C MOMOIIbI0 Kputepus t

8. JlanHble 3aHECTH B TAOIUILY

Crax pabotel | Yucno tpaBM | IlopsiakoBbie HOMepa (paHTH) Pasnoctb Ksanapar

B romax paHroB pa3HOCTH
paHroB
X Y d(x-y) d°

o 1 roga 24

1-2 16

3-4 12

5-6 12

7 u 6onee 6

>d°

JlaGopaTopHas padora Ned
Pacuyer cpenHexkBagpaTH4eCKOro OTKJIOHEHHUS M I0BEPUTEIbHOI0 HHTEPBAJIa.

3amaua 1. [lano cinenytoiee pacnpeaeaeHue AMCKPETHOHN cydaiiHOM BeTMUUHBI X
X 1 2 4 5
P 0.31 0.1 0.29 0.3
Haiitn cpegHexkBaipaTHd4HOE OTKIIOHEHUE

3amava 2. Jlan psn pactipeencHus TUCKPETHOW CITy9aifHON BETHIUHBI X:

X, | 10 20 30 40 50 60
P, 1024|036 (0,20 | 0,15 | 0,03 | 0,02

Haiitu ee cpegHekBapaTUYHOE OTKJIIOHEHHE.

3anada 3. [lo naHHBIM 7 U3MEPEHMI HEKOTOPOU BEJIMYMHBI HAaJEHBI CPEAHSSA PE3YJIbTaTOB
u3MepeHuil, pasHas 30 u BIOOpoUyHas aucrnepcust, paBHas 36. HaliquTte rpaHuiibl, B KOTOPBIX €
Hae)KHOCTHIO 0,99 3aKIIIOUEHO HCTUHHOE 3HAYEHUE U3MEPSAEMOI BEINUNHBI.
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3. prl’ll’[OBLIe H MTHAUBUAYAJIBbHBIC KOHCYJbTAallMU

Cl0BO  «KOHCYJbTALMSD» JIATUHCKOTO TIPOMCXOXKJIEHHS, O3HAYaeT «COBEIIAHHEY,
«00CyXIIeHHEY.

KoHcynbranuu mpoBOIUTCS B CIEAYIOUINX CIIydasx:

- KOTJa HEoOXOAMMO MOJPOOHO pPacCMOTPETh MPAKTUYECKHE BOIMPOCHI, KOTOpPHIE OBLIH
HEJIOCTAaTOYHO OCBEILIEHBI MJIM COBCEM HE OCBEILEHBI B IIPOLIECCE JIEKLINY;

- C LeNbI0 OKa3aHUS KOHCYJIbTATUBHON IOMOIIM B CAaMOCTOSTENBbHOW paboTe (TpH
HanucaHuu pedepaToB, 3CCe, KOHTPOJIBHBIX PadOT, pacueTHO-TpaprUecKuX padoT, BHIOTHECHUN
KypCOBBIX pabOT (IIPOEKTOB), TOATOTOBKE K MPOMEXKYTOUYHOW aTTecTallMd, YYacTHUIO B
KOH(EepeHIIUHU H 1Ip.);

- ecau oOywaromemycst TpeOyeTcs IMOMOIIb B PEIICHHH CIHOPHBIX WM IMPOOJIEMHBIX
BOIIPOCOB BO3HUKAIOIINX MPU OCBOCHUH JUCIHUILTIHBI (MOIYJIS).

Wns Ha KOHCYNbTAIMIO, HEOOXOAMMO XOPOILIO MPOAYMAaTh BOMPOCHI, KOTOPHIE TPEOYIOT
pasbsicHeHusl. B wacTHOCTH, €ciau 3aTpyAHEHHWE BO3HUKIO MPH H3YYECHHH TEOPETUYECKOTO
Marepuaa, TO KOHKPETHO YKa)XHTE, YTO BaM HEMOHSATHO, HAa KaKOW M3 IMyHKTOB OOOOIIEHHBIX
TUTAHOB BBl HE CMOTJIM CAMOCTOSITEIIHHO OTBETHTb.

Ecnu ke 3arpynHeHHE CBA3aHO C pEIICHHEM 3aadd Wi O(GOopMIIEHHEM OTdYeTa O
nabopaTopHOil paboTe, TO HA30BUTE ATAIl PELICHUs, Yepe3 KOTOPHIA HE MOTJH IepeuiarHyTh,
WM TpeOOBaHHE, KOTOPOE HE MOYKETE BBHITIOIHUTB.

4, MeToauuecKkue PECKOMEHIAMHA 110 OPraHnu3aluu CaMOCTOSITEILHOM paﬁDTbl

VYcnenHoe ocBoeHHE KOMIETEHLUH, GopMuUpyeMbIX ydeOHOW AMCHUIUIMHON (MOays),
IperonaraeT ONTUMAIbHOE UCIIOIb30BaHUE BPEMEHN AJIsl CAMOCTOSITEIbHON paOOTHI.

CamocrodrenbHas paboTa 00ydarolerocs - AeATebHOCTh, KOTOPYIO OH BBITOJHSET 6€3
HEMOCPEACTBEHHOTO y4acTHs MPENojaBaTels, HO MO €ro 3aJaHuio, MOJ €ro pyKOBOJACTBOM U
HaOmroneHueM. O0yyaronuiics, o0nagaromnii HaBbIKAMH CaMOCTOSITEIbHON pabOThl, aKTUBHEE U
r1y0ke ycBauBaeT y4eOHbIM MaTepuall, OKa3bIBA€TCs JIy4lle MOJArOTOBIEHHBIM K TBOPUYECKOMY
TPYAY, K caM00Opa30BaHUIO U MPOJIOJHKEHUIO 00YUYEHHSI.

CamocrosiTenbHast paboTa MOXKET ObITh ayJJUTOPHON U BHEAYAUTOPHOM. [ paHUIBI MEXAY
TUMHU BUIaMHU pabOT OTHOCHUTEJbHBI, a CAMU BUJIbI CAMOCTOSTENbHOM paboThI epeceKaroTcs.

AynuropHas caMocTosATeabHas paboTa OCYIIECTBISETCS BO BpeMs NPOBEIEHUS Y4eOHBIX
3aHATHUH 10 TUCUMIUIMHE (MOYJII0) TI0 3a/laHUIO Mpenoaasarens. Bkimtovaer B ceOst:

= BBIIIOJJHEHHUEC CaMOCTOATCIbHBIX pa60T, y4acTu€ B TCCTUPOBAHNH,

- BBITIOJTHEHUE KOHTPOJBHBIX, TPAKTUUECKHUX U J1a00paTOpPHBIX padoT;

- peleHue 3a1ad U YIpakKHEHUH, COCTaBieHHE TpadudecKuX H300pakeHuu (cxem,
Juarpamm, TaOJuIl U T.11.);

- paboTy CO CIIPABOYHOM, METOAMYECKOM, CIICIIHAIBHON JTUTEPATYPOH;

- ohopmIIeHHE OTYETA O BBHITTOJIHEHHBIX paboTax;

- TIOJITOTOBKA K IMCKYCCHH, BHIITOJHEHHS 3aJaHUI B JICJIOBOM UTPE H T.JI.

BueaynutopHas camocrosiTenbHas pabora (B O6ubiauoreke, B naboparopun MAY, B
JIOMAIIIHUX YCJIOBUSX, B CIIEIUAIBHBIX MOMEIIEHHUIX Ul CaMOCTOATENbHOM paboTel B MAY u
T.A.) SIBJSIETCS TeKylIel o0s3aTenbHON paboTol Haja yueOHBIM MaTepuajoM (B COOTBETCTBUU C
paboueil mporpammoii), KOTopas HE TNPEANoJIaraeT HEMOCPEICTBEHHOTO M HEMPEphIBHOTO
PYKOBOJICTBA CO CTOPOHBI ITPEIO1aBaTelsl.

BaeaynuTopHas camocTosiTeNbHasi paboTa MOKET BKIIIOUATh B CEOS:

- MOJArOTOBKY K AayAMTOPHBIM 3aHATHAM (JIEKUUSAM, MPAKTHUYECKUM 3aHATHIM,
1abopaToOpHBIM paboTaM U JIp.) U BHIMOJTHEHHE HEOOXOIMMBIX JOMAITHUX 3aJaHHIA;
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- paboTy Haa OTAEIABHBIMH TEMaMH JUCUUIUIUHBI (MOZYNsS), BBIHECEHHBIMH Ha
CaMOCTOSITEJIbHOE U3yUEHHE B COOTBETCTBUU € paboyell mporpamMmoii;

- TpopaboOTKy Marepuaia M3 MEepeyHs OCHOBHOM W JIOTIOJIHUTENBHON JHUTEpaTyphl 1O
JUCLUIUIMHE, 110 KOHCIIEKTaM JIEeKIIHA;

- HamucaHue pedepaToB, TOKIAAOB, 3CCE, OTUYETOB, MOJATOTOBKA MYJIbTUMEIUNHHBIX
IpEe3eHTalMH, COCTaBICHHUE TiIoccapus U JIp.;

- TIOATOTOBKY KO BCEM BHJIaM MPAKTUKH M BBHIOJHEHUE 3aJaHH, IPETYCMOTPEHHBIX UX
pabouuMH IporpaMMaMu;

- BBINOJIHEHHE KYPCOBBIX paboT (IPOEKTOB) U pacueTHO-TpaduuecKux pador;

- MOATOTOBKY KO BCEM BHJAaM TEKYILEro KOHTPOJS, IPOMEXYTOYHONH M HTOrOBOM
aTTeCTallud, B TOM YHCJE BBINOJHEHHE W TOATOTOBKY K MPOIEIype 3allUThl BBITYCKHOM
KBATH(UKAIIMOHHON PabOTHI;

- ydacTHE B HCCJEIOBATENIbCKOW, NMPOEKTHOW M TBOPUECKOM NEATEIbHOCTH B paMKax
M3y4aeMOil TUCUUTUTHHBI (MOIYIIS);

- TIOATOTOBKA K YYacCTHIO B KOHKypcax, OJIMMIHAgaX, KOH(pEpeHIHsx, padora B
CTYACHYECKHX Hay4HBIX OOILECTBAX U KPYXKKax;

- JpyrHUe BUIBI CAMOCTOSTEILHONU PaOOTHI.

ConepxaHue  CcaMOCTOSITEIBHOM  pa®oThl  ompenensercss paboyel  mporpamMmMoit
JUCITUTUIMHBL (MOYJIs), TIPAKTHKH, rporpammoi 'MA. 3amaHus s caMOCTOSITETLHOW pabOThI
UMEIOT YeTKHE KaJeHJapHble CPOKH BBIIIOJIHEHUS.

BrimonHenue m000ro BUAAa CaMOCTOATENBHON pabOTHI MpEAroyiaraeT MpPOXOXKICHHE
00yYaroImuMcs CIe1yIOIUX 3TaroB:

1. Onpenenenue eau CaMOCTOSITEILHON pabOTHI.

2. Konkperu3anus o3HaBaTeinbHOMN (IIpoOIeMHOM Wi MPaKTUYECKON) 3a/1a4H.

3. CaMOOIIEHKa TOTOBHOCTH K CaMOCTOSTENBHOW paboTe 1O PEIIeHHI0 MOCTaBICHHOM
WK BBIOpaHHOM 3a1auu.

4. BeiOop agexBaTHOTO crioco0a IeWCTBH, BEIYIIETO K PEIICHUIO 3a7a4u (BIOOP MyTei
U CPEJICTB JIJIsl €€ PEeIICHNUs).

5. [InanupoBanue (CaMOCTOATEIBHO WJIM C MIOMOILBIO MIPENOaBaTesisl) CaMOCTOSTEIbHON
paboThI 1O PEelISHHIO 3a/1a4H.

6. Peanusanus nporpaMMbl BBITIOJTHEHHUS] CAMOCTOATEIbHON pabOThl.

7. CaMOKOHTPOJIb BBIMIOJIHEHUSI CaMOCTOSTENIbHOW paboThl, OLIEHUBAHHE IOJyYEHHBIX
pe3yNbTaToB.

8. Pednexcus cobcTBeHHON yueOHOMN A€ATEIbHOCTH.

PaboTa ¢ HAY4YHOIi U Y4eOHOM JIuTepaTypoi

PaGota ¢ yuyeOHOW W HayyHOW JHTEpaTypod sBISETCS TJIaBHOM  (opmoii
CaMOCTOSITeNIbHOM paboThl 1 HE0OX0UMa MPH MOATOTOBKE K YCTHOMY OIPOCY HAa CEMUHAPCKUX
3aHATUAX, K KOHTPOJIBHBIM paboTaM, TECTUPOBAHUIO, 3aUETYy.

B mporecce paboTel ¢ yueOHOM 1 HAyYHOU JIUTEPATYPOH CTYJICHT MOXKET:

- JIeNaTh 3aMUCH 10 X0y YTE€HHUS B BUJE MPOCTOr0 WM Pa3BEpHYTOrO IjIaHa (CO3/1aBaTh
nepeyeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UICTOYHHKE);

- COCTaBJIATh TE3UCH! (IUTUPOBAHHE HanOoJIee BaKHBIX MECT CTaThU HJIM MOHOrpaduwu,
KOPOTKOE M3JI0KEHHE OCHOBHBIX MBICIIEH aBTOpA);

- TOTOBUThH aHHOTALIMU (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PAOOTHI);

- CO03/1aBaTh KOHCIEKTHI (Pa3BEPHYTHIE TE3UCHI, KOTOPHIE).

Bri0paB Hy)XKHBII UCTOYHHUK, CIIEyeT HAUTH MHTEPECYIOIUI pa3 el O OTJIaBICHUIO UITH
a1(haBUTHOMY YKa3aTeqio, a TakkKe OJHOMMEHHBIM pa3fen KOHCIEKTa JIEKIMH WM y4eOHOro
nocoOusi. B cinyyae BOZHUKIIMX 3aTpyJHEHMH B MOHMMAaHMM y4eOHOro MaTepuaia Cleayer
o0paTuThCsl K JPYTMM MCTOYHHMKAM, TI€ HM3JI0)KEHHE MOXET OKa3aTbCs 00Jiee JOCTYMHBIM.
Heo6xomuMo oTMeTUTH, 4TO paboTa ¢ JIUTEPAaTypod HE TOJBKO MOJIe3HA KaK CPEeICTBO Ooiee
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rJIyOOKOro HM3ydeHHUs JI000W JUCHUIUIMHBI, HO M SIBISICTCS HEOTHEMJIEMOH YacCThIO
npodecCuOHANBHOM NeSTeIbHOCTH Oy TyIEro BhIITYCKHUKA.

IHoaroroBka nHGOPMALMOHHOIO COOOLICHHUS

OTO BHJ CaMOCTOSITENbHOW palbOThI MO MOATOTOBKE HEOOJBIIOro Mo 00BEMY YCTHOTO
cooOIlleHus i O3BYyYMBaHUS Ha CceMuHape, MmpaktuyeckoMm 3aHsatuu. CooOuaemas
uHpOpMaLKs HOCUT XapakTep YTOUYHEHHsS WM OO0OOIIECHHs, HECeT HOBU3HY, OTpa)KaeT
COBPEMEHHBIH B3IJISA] 110 ONPeAETICHHBIM MTPOOIeMaM.

CooOrieHre OTIMYaeTCsl OT JOKJIAI0B U pedepaTroB HE TOJILKO 00beMOM HH(pOpMamum,
HO M €€ XapaKTepoM - COOOUICHHS MJOMOJIHAIOT H3ydaeMblii BOMpoc (aKTUYECKUMU WIH
CTaTUCTHYECKUMH MaTepuaiamMu. Bo3MOXXHO muchbMeHHOE o(opMiIeHHE 3aJaHus, OHO MOXKET
BKJIIOYATh 3JIEMEHTHI HATJISAHOCTH (MIJUTFOCTPAIIUH, IEMOHCTPALIHIO).

PersiamMeHT BpeMeHM Ha 03ByYMBaHUE COOOIIEHUS - 10 5 MUH.

IHoaroroBka aokJjaana

D10 nyONMYHOE COOOIIEHHE, KOTOPOE COJACPKHUT HHPOPMALUIO M OTPaKaeT CyTh
BOTIPOCA WMJIM MCCIICAOBAHUS MPUMEHHUTEIBHO K ONPENEICHHOW TeMe, ABISETCS (P(PEKTUBHBIM
CPEACTBOM pa3bsICHEHUSI PE3YJbTAaTOB MIPOAEIaHHON paboThI.

OObIYHO B KayecTBE TeM /s JIOKJIQJOB IIpErnojaBaTelieM IpelaraeTcs TOT MaTephal
y4eOHOro Kypca, KOTOPBI He OCBEIIAeTCs B JICKIHUAX, 3 BRIHOCUTCSI HA CAaMOCTOSITEIbHOE H3yYeHHUE
oOyuatomumucs. [loaTomy nOKIangsl, cAelaHHbIE OOYYAIOIIMMMCS HAa CEMHMHAPCKUX 3aHATHAX, C
OJHOH CTOPOHBI, MO3BOJSIOT JONOJHUTH JIEKUHOHHBIM Marepualn, a C Jpyrod — JawoT
IPENoiaBaTeI0 BO3MOXKHOCTh OLIEHHUTh YMEHHS OOYYaIOIIUXCS CaMOCTOSITENbHO paboTaTh C
y4eOHBIM U HayYHbIM MaTepHAIOM.

ITogroroBka poknaga TpeOyeT OT 0Oy4aroLIerocss CaMOCTOSTENBHOCTH U CEpbe3HON
MHTEJUIEKTYalbHOM paboThl, KOTOPasi MPUHECET HAMOOJIBIIYIO M0JIB3Y, €ClIi OyJeT BKIoYaTh ¢ cels
CJIC/TyFOIIHE JTAIlb:

- U3y4yeHHe Haubosiee BaKHBIX HAYYHBIX pabOT MO JAHHOW TeMe, MepedyeHb KOTOPBIX, KaK
NPaBHJIO, TAET CaM IIPETIo/IaBaTelb;

- daHaJIM3 HU3YYCHHOI'0 MaTepualia, BBIICJICHUC Hanbosee 3HAYMMBIX JAJI1 paCKpPbITHSA TCMbI
JoKjana ()aKTOB, MHEHUH Pa3HBIX YUEHBIX U HAYYHBIX MTOJIOKEHUH;

- 0000meHne W JOrMYEecKOe IIOCTPOEHHE MaTepuana JOKJIaja, HampuMep, B Qopme
Pa3BEpPHYTOrO IIaHA;

- HaNMCaHUe TeKCTa JOKJIaaa ¢ coOMoJeHneM TpeOOBaHUH HayYHOTO CTHIIAL.

ITocTpoenue noknana, Kak U Jqr000i qpyroil HaydHOU paGoThI, TPAAUIIMOHHO BKIIOYAET TPU
YacTH: BCTYIJICHUE, OCHOBHYIO 4acTh M 3aKiIoueHue. Bo BeTyluieHMH ykasblBaeTcs TeMa JOKIJIAJa,
YCTaHaBJIMBACTCA JIOr'MYECKasd CBA3b €€ C APYrUMU TEMaMU WJIM MECTO paCCManPIBaeMOﬁ HpO6H€MBI
cpeau ApYrux mpodieM, gaeTcss KpaTkuil 0030p NCTOYHHKOB, HA MaTepHalie KOTOPBIX PacKpPhIBACTCS
TEMA, U T.II. B 3axnroueHun 0OBIYHO IoOaABOOATCA UTOTH, (bOpMy.HI/Ip}IIOTC}I BbIBO/IbI, ITOJYCPKUBACTCA
3Ha4YeHHE PAaCCMOTPEHHOM MPOOIEMBI | T.11.

Tema 1. MeTono/10rn4ecKkre 0CHOBbI HAY4YHOI'0 TO3HAHUS M TBOPYeECTBA.

CtpyKkTypa TO3HABaTEIBLHOTO IMporiecca. MeTonbl HaydHOTO To3HaHusA. [[uanexktuka u
MeTadpuznka. MeToIbl SMOIUPUUYECKOTO M TEOPETUIECKOTO MTO3HAHUSI.

H3yyuB 1aHHYIO TeMy, CTYACHT 10JIKeH

3HATh:

- CTpyKTypy [T03HaBaTEIBHOIO IIpOLECCA

- Knnaccu¢ukanuio MeTo0B Hay4HOT0 O3HAHUS

- Paanuy MCKAY OJUAJICKTUYCCKUM U MeTa(I)I/BI/I‘-ICCKI/IM noaxoJgaMu K U3yUCHUTIO
OKPY’KaIoLIero Mupa
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- OcHOBHEBIE BHUbI IM03HABaTEILHOMI ACATCIIBHOCTH, ITPUMCHSACMBIC JIS1 TCOPCTUUCCKOTO U
OMIIMPHYCCKOI'O IMPOLECCOB ITO3HAHUA.

MeTtoauveckue peKOMeHIaNu:

Ha‘H/IHaSI I/I3y‘ICHI/Ie JUCHUITIINHBI, CTYIICHTaM H€O6XOI[I/IMO O3HAKOMUTBCA C OCHOBHBIMU
JTarlaMM Pa3BUTHSA HAYKH M CTPYKTYPOH MO3HABATEIBHOIO Mpolecca. BaxkHO MOHATH, HA KAKOM
aTaric pa3BI/ITI/I$I 58 Hoquy I[I/IaJIeKTI/I‘-IeCKI/Iﬁ moaxoa K I/I3y‘-IeHI/IIO MI/Ipa HpI/IH_IeJI Ha CMeHy
MeTapuzndeckoMmy. HeoOXoauMo OnpeeiuTh BO3MOXKHBIC IEPCIIEKTHBBI PAa3BUTUS HAYKH H
POJIb METOJIOB HAYYHOT'O TIO3HAHUS B HAYYHO-HCCIICI0BATEIbCKOM JICATEIIbHOCTH.

Bonpoce! 111 camonpoBepKu:
UYro Takoe «Hayka»?

KakoBBI OCHOBHEIE dTaIIbI €€ paSBHTI/IH?
KakoBBEI OCHOBHEBIC CTYIICHHU ITO3HABATCIIBHOT'O HpOHGCC&?

A

B gem oTnmume o0mmeHayqYHbIX U OOLIETOrMYECKUX METOIOB MTO3HAHHSA?

5. Ha kakom sTamne pa3BUTHS HayK AUATEKTUYECKUHA NOAX0/] K H3YYSHHUIO MUPa PUILIEI
Ha cMeHy Metaduzndeckomy? C 4eM 3TO CBsI3aHO?

6. KakoBbI OTIHYNTENBEHBIC Y€PTHI SKCIIEPUMEHTAIBLHOTO UCCIIeIOBAHUSA?

Tema 2: Opranu3anusi HAYy4YHO-HCCJIEA0BATEIbCKOI PadoOTHI.
Bb100p HanpaBJieHUs] HAYYHOT0 HCCJIETOBAHNS U ITANBI HAYYHO-HCCJIeI0BATEIbCKOMT
padoThI
Buapl HaydHO-UCCIEI0BATENECKUX PA0OT U UX 0cOOeHHOCTH. CTPYKTYpa U COJIep KaHNe
ATAMOB UCCIIENOBATENHCKOTO Ipoliecca. Beioop mpobiaembl U TeMbI HCCIEA0BAHUS

Meroanyeckue peKoOMeH AU
[Ipy n3yyeHMHM HaHHOM TEMbI CTYAEHTY HEOOXOIMMO OOpaTUTh BHMMAHHME HAa TO, YTO
LIEHHOCTh JI00OOT0 HCCIIE0BATENILCKOTO MPOIecca MHOTOKPAaTHO BO3pacTaeT MpH MPOBEACHUU
AKCIIEPUMEHTa, K KOTOPOMY IpPEIbSABISAETCS psal TpeOoBaHMM, HauMHAasi OT BbIOOpa ImpeaMeTa U
00BEKTa UCCIIEOBAHMS 1O aHAIM3a U 0000IIEHNS SKCIIEPUMEHTAIbHBIX J1aHHBIX.

Bomnpocel 11 caMOnIpoBepKH:
Yro Takoe rumnore3a?
Kakue ObIBaroT runoresnl?
Uro takoe sxcniepuMeHT? Kakue npu3Haky NpucyIy SKCIePUMEHTY?
Yro HeoOXOJUMO YYHMTHIBATH TIPH BBIOOPE HANpaBICHUS W TEMbl HAYYHOT'O
HCCIIeTOBaHUS?
5. Kakue 3tarnbl MOKHO BBIJISIUTH B TIPOBEICHUN HAYYHOTO MCCIIETOBAHUS?

Eal N

Tema 3. IlocTtaHoBKa meJsied M 3aJa4 NpH IVIAaHUPOBaHWMM HcciaegoBanus. Ilouck,
HaKOILIeHHe ¥ o0paldoTka Hay4yHOW MH(oOpManuu

[TocTanoBka 1ieneit u 3aaa4d uccienoBanus. Pazpaborka runotessl uccnenoBanus. [louck,
HaKoIJIeHHEe 1 00paboTka Hay4yHOH MH(OpMAIUH.

MeTtoan4yeckue peKOMeHIauU
[Tpy M3y4YeHHHM TAaHHOW TEMBI CTYACHTY HEOOXOJIWMO OOpaTUTh BHHMAaHHE Ha TO, YTO
BBIOOP METOJIOB U METOJIUK MCCIICOBaHMs OYJET BO MHOTOM 3aBHCETh OT M3y4aeMOro oOBEKTa,
a TaKKe [eJIeH U 3aJ1a4, CTOSIIIUX IepeI UCCIeIoBaTeIeM
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Bormpocs! 1t camonpoBepKu
Kak hopmynupyroTes 1ienu 1 3a1a4u UccaeI0BaHus?
Uto HEOOXOUMO IS TOTO, YTOOBI TUIIOTE3a CTaJIa TEOPUECH?
KakoBbI IOArOTOBUTENBHBIE TAIbI 1)1 Hadajla UCCIEAOBAHUS?
Ha xakoM aTamne nccie1oBaTesbCKOro mpouecca NpUMEHSI0TCS TaKUe IPUEMBI
II03HABATEJILHOM JeSITENbHOCTH Kak 0000111eHre, aHaJIn3, CUHTE3?
5. Kak ocymectsisercs mouck nadpopmarun? Kakue ucTouHnKr HHPOPMALIUH BBl 3HaeTe?

il

Tema 4. TeopeTudeckue v IKCIEPUMEHTAJbLHbIE HCCIET0BAHMS

Teopernueckne OCHOBBI OpraHu3allMM W INpPOBelNeHUs uccienoBanus. Kpurepuu
VUCTUHHOCTY HAY4YHOI'O IIO3HAHMA. OKCHEpUMEHT. Buubel skcnepumenta. OpraHuzaunus U
IIPOBEICHUE dKCIIepUMeHTa. MIHTepripeTanus oiIy4YeHHbIX PE3YJIbTaTOB

MeToanyeckue peKoMeH auuu

[Tpu n3ydyeHuM JaHHOW TEMBI CTYAEHTY HEOOXOAMMO ONMMUPATHCS HA 3HAHUS, NOJyYEHHbBIE
Ha JIEKIHAX, OOpaTHTh BHHUMaHHE TEOPETHYECKHE NMPUEMbI MMO3HABATEIHHOM NESATEIBHOCTH, a
TAKXC OCHOBHBIC KPUTCPUHU, KOTOPLIC JAOT BO3SMOXHOCTE UCCIICAOBATCIIO OUCHUTh HCTUHHOCTD
WU JIOKHOCTh HAYYHOTO 3HAHUSL.

CryneHnty HeoOXoauMo OOpaTHTh BHHMaHHE Ha Oosbmioe pasHooOpasue BHJIOB
9KCIEPUMEHTOB, MX OCOOEHHOCTH, OTIMYHME IPYr OT Jpyra M BO3MOXKHOCTH TNPHMEHEHHUS.
HeoOxonnMo Takke U3ydyuTh MNPOLEAYPY HUHTEPHPETALUU IOJTYYEHHBIX IKCIEPUMEHTAIbHBIX
JAHHBIX U BUJIBI IPEJICTABICHUS PE3YIIbTATOB UCCIICTOBAHUS

Bonpocs! 11 caMonpoBEpKU
KakoBbl KpUTepuu UICTUHHOCTH HAy4YHOT'O 3HAHUS?
Kak M0oxHO Ki1acCupUIMPOBaTh SKCIIEPUMEHTHI?
B yem oTiMume SKCIEPUMEHTOB, MPOBOJMMBIX B pa3HbIX 00JacTsIX Hayk (¢u3uka,
XUMHUS, COLIUOJIOTHS, TICUXOJIOTUSI, MEIULINHA)?
Yro HeoOX0AUMO I OpraHU3alK U TPOBEIEHHs SIKCIIepUMeHTa?
Kakue cymecTByl0oT MeTOAbl HHTEpIpeTaluu M 0000OLIeHHS HKCIEPUMEHTAIbHBIX
MAHHBIX?

LN

o s

Tema 5. IlnanumpoBanme 3kcnepumenTta. Ilapamerpsl onTuMu3anuu H TpeOoBaHMs,
npeabsiBjisieMble K HUM.
MeTtoauyeckue peKOMeHAalHU:

Haunnas wusydyenune paucuumianasl «[lmaHupoBaHue M opraHuzanusi SKCIEPUMEHTA,
CTYZCHTaM HEOOXOAMMO O3HAKOMHTBHCS TOHATHEM «OKCIEPUMEHT», M3YYUTh HMX BHUJABI U
ocobeHHocTH. HeoOXoaumMo MOHATH, YTO HUKAaKO€ pa3BUTHE NMPOU3BOJACTBA HEBO3MOXHO 0O€3
IUTAHUPOBAHMS MTPOLECCOB (PYHKIIMOHUPOBAHUS M 0€3 UX rpaMOTHON opranuzanuu. M tem Gonee
3TO HEBO3MOXXHO 0€3 HCIIOJIb30BAHMS HAYYHBIX TIOAXOJ0B IUIAHUPOBAHUS W OpraHU3aluu
nesTenbHOCTH. [IpaBuiIbHO CIIJTaHUPOBAHHBIN SKCIIEPUMEHT SIBJISIETCS 3aJI0TOM ycIiexa paboThl, B
TOM uucIie u HayyHoi. Kak nmpaBuio, pe3yabTaTaMu TaKMX UCCIIEOBAHUN ABISAIOTCS pa3paboTKu
HanOosiee ONTHMAJIbHBIX PEKOMEHJAIMM, TEXHOJOTHYECKOro IpOIecca, MMEIOIINX Ba)KHbIE
HKOHOMUYECKUE, TEXHUYECKHE, TEXHOJOTHYECKHE IOCIEJACTBUS M BJIEKYIIUX 3a COOOM Kak
MOJIEPHU3ALUIO OTJIENBHOTIO TEXHOJIOIHUYECKOTO MPOIIECCa, TAK U LIETIOTO IPOU3BOJICTBA.

Bomnpocsl 11 caMONIpoOBEepKH:
1. Yro Takoe s3xcniepuMeHT? Kakue BUbI SKCIEPUMEHTOB CYIIECTBYIOT?

2. KakoBa ocHOBHas 3a/1aua TUTAaHUPOBAHMSI KCIIEPUMEHTA?
3. 4TO TaKoe «mapaMeTp onTumuzanum»? Kakue napameTpsl ONTUMU3ALNN CYIIECTBYIOT?
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4. Kak B KauecTBe MmapaMeTpa ONTHMH3AINN MOKHO PacCMAaTPHUBAThH MPOLIECC O0yUCHHS
crynenra’?

5. Kakue tpeboBanus MPeIbABISIOTCS K ITapaMeTpaM ONTUMH3AINN?

6. Kakue cymecTByroT o01actu onpeeneHus?

Tema 6. ®akTOPbI U MOJI€JIU IKCIIePUMEHTA. DYHKIMS OTKJIUKA U NOBEPXHOCTh OTKJIMKA.
YpaBHenune GQyHKIUU OTKJIUKA

[Tonatue ¢axtopa u ypoBHs ¢akropa. TpebGoBaHus, mpenbsBIseMble K (hakTopam.
Bei6op mopenu skcnepumenTta. DyHKIUS OTKIMKA W MOBEPXHOCTh OTKIWKA. TpeboBaHus K
MOBEPXHOCTH OTKJIHMKA.  YpaBHEHHs (YHKIUM OTKiIMKa. [loHSATHE NOJIHOrO (aKTOPHOTO
9KCIIEPUMEHTA U APOOHOT0 (PaKTOPHOTO IKCIEPUMEHTA

Bonpocs! 1J1s1 camonpoBepkun
1. Yro Takoe dakTop?
2. Yto Takoe ypoBeHb (hakTopa?
3. CKoNbKO 3HaYEHUH B SKCIIEPUMEHTE MOKET MPUHUMATh Kax bl hakTop?
4. Kax orpenensieTcss KOJIUYECTBO OIBITOB B AKCIIEPUMEHTpE?
5. Kakue TpeboBaHus MpeabaBIsatioTCs K (hakTopaM U UX rpymnmnam?
6. Onuimre MOAEh «YEPHOTO SIIUKAY»
7. Uto Takoe «pyHKIus oTKIIMKa»? Kak 3T0 MOHATHE CBA3AaHO C «TIOBEPXHOCTHIO OTKIIMKA»?
8. Kakue TpeboBaHMs MPUMEHSIOTCS K TOBEPXHOCTU OTKIMKA?
9. B xakoM cityyae MOJI€JIb MOXHO CUMTATh aJJeKBaTHOU?
10. B yeM oinuue [1O3 u JIP3? B kakux ciaydasx NPUMEHSIOT KaXKAbIM U3 3TUX TUIIOB
IUTAHUPOBAHUS SKCIIEpUMEHTA?

MeTtoanyecKue peKoOMeHAauu
ITpu n3ydeHun 1aHHOM TEMBbI CTYIEHTY HEOOXO0IMMO OMUPATHCS Ha 3HAHUS, MTOJTy4YEHHbIE
Ha JIEKIUSAX, OOpaTHTh BHUMaHHWE TPEOOBaHUS, NpPEIbABISIEMble K (aKTOpaM, KaKIbld W3
KOTOPBIX MOJKET MOBJIMATH Ha CBOMCTBA KOHEYHOT'O NMPOJYKTa, HA BHIOOP 3HAYMMBIX (DaKTOpPOB
IIpY TUTAHUPOBAHWH, a TaK)Ke HA OCOOCHHOCTH OMHUCAHUsI (PYHKIIUU OTKJIMKA aireOpandecKuM U
rpapudeckuM crnocobom. HemanoBaxHbIM siBisieTcss uzydeHue ocodenHocreit 1D u ADD,
BO3MOXXHOCTH X NMTPHUMEHEHHS B KOHKPETHBIX NCCIICOBAHMSIX.

Tema 7. [lonsiTue BBIOOPKH U TeHepaibHOIi coBOKYNmHOCTU. [loHsiTHE cTaTHCTHYeCKOM
runote3bl. [loHsiTue Hy/1eBO#i U KOHKYypUpYOLIeid runore3bl. CTaTHCTHYECKAs MPOBEpPKA.
Oumoku 1 u 2 poaa.

Bomnpocsl 11 camonpoBepKu:
1. Yto Takoe «reHepaabHasi COBOKYITHOCThY M «BBIOOPKa»?
2. YTo Takoe «CTaTUCTUYECKAs THIIOTE3a»?
3. IlpuBenuTe npuMep HYJIEBOM U KOHKYPUPYIOIIEH THIIOTE3bI?
4. Yro Takoe «ommubdka 1 pona»n? «Ommbka 2 pona»? I[IpuBeante npumepbl

MeToauyeckue peKoOMeH AU
[Tpu u3yueHus JaHHOM TEMBI, CTYIEHTY HEOOX0IUMO 00paTUTh BHUMaHHUE Ha TO, YTO MPU
BBIZIBMKCHUHU THITOTE3BI BCEr/la CYHICCTBYCT BEPOATHOCTD, YTO OHA MOXKET OBLITH HpaBI/IJ'II)HOI\/’I
WIN HEeTIPaBWJIbHOMW, TIOATOMY BO3HHKAET HEOOXO0IMMOCTh ee mpoBepku. llocieacTBus ommooxK,
€CJIM OHU €CTh, MOTYT OKa3aThCs BEChbMa Pa3InYHBIMH.

Tema 8. Oopmirenne pe3y1bTaTOB HAY4YHOH PadoOTHI
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OdopmneHne pe3ynbTaToB HaydHOH paboTel. OT4ET O HAyYHO-HCCIEAOBATEIHCKOM
pabore. OCT 7.32

N3y4nB 1aHHYIO TeMy, CTYAeHT 10J/IZKeH

3HATh:

- OcobeHHoCTH 0(hOPMIIEHUS PE3YIIBTATOB HAYYHOH paboThI.
- CTpyKTypy OTUYeTa O HAyYHO-HCCIEeI0BATEIbCKON paboTe
yMeThb:

- padorats ¢ 'OCT 7.32.2017

MeTtoauyeckue peKOMeH1alHU
[lpy w3ydeHWss NAaHHOW TEMBI, CTYASHTY HEOOXOIMMO YIEIUTh BHHUMAaHUE H3YYCHUIO
OCHOBHOTO JIOKYMEHTA, PerJlaMeHTUPYIOIIero TpeOoBaHUs K O(OPMIICHHIO OTYETa O HAYYHOH
pabore.

Bonpocs! 111 caMoOnpoBepKu:
B kakom Bujie yalle BCEro NpeCTaBIsSIFOTCS pe3yJIbTaThl HAYYHOUH paboThI?
KakoBa cTpykTypa oT4eTa 0 Hay4uHO-UCCII€I0BaTENIbCKOM padoTe?
Kakue meronnueckue TpedoBaHUs PEABABIAOTCA K oTueTy 0 HUP?
Yemy nocesamen 'OCT 7.32.2017?

NS

Tema 9: IlpeacrasiieHne pe3yJbTaTOB HAYYHO-HCCJIEA0BATEbCKOM 1€ TeJTbHOCTH.
Bunel  mpenocTtaBieHHs — pe3yJabTaTOB  HAayYHO-MCCIENOBATENbCKOM  JESATEIBHOCTH.
OcoOeHHOCTH HamucaHUs HAay4HbIX cTaTeil U MoHorpaduil. Hayunble nokmaael U TE3UCHI
JIOKJIaJI0B.

M3y4yuB 1aHHYIO0 TEeMy, CTYACHT JOJIKEH
3HATh:
- OcobeHHOCTH W BHIbl TPEACTABIECHUS PE3YIbTATOB HAYYHO-MCCIEI0BATENbCKON
JeSITEIIbBHOCTH
- TpebGoBaHUs K MPEICTaBICHUIO Pe3yIbTaTOB HAYYHO-UCCIIEOBATEIBCKOM 1€ TEIbHOCTH

yMeTb:
- IPUBOJIUTH APTYMEHTHI B 3aILUTY CBOEH TOUKHU 3PEHUS
- YMeTh yuacTBOBaTh B CIIOpE, TUCKYCCHH, AeOaTax.

Bomnpocel 11 caMOnIpoBepKH:
1. B ueM cOCTOMT BaXHOCTb OIYOJIMKOBAHUS PE3yJbTaTOB HAyYHO-HCCIIEI0BATEIHCKOM
paboTs1?
2. B xakom Bupe MOTYT OBITh MpPEICTABICHBI PE3YJIbTAaThl HAayYHO-HCCIIEIOBATEIHCKOM
paboTeI?
KaxoBa cTpykTypa Hay4dHOH CTaThu?
KakoBbl 0cOOEHHOCTH MPUMEHEHUS apTyMEHTAIMH B HAYYHbIX JUCKYCCHUAX?
5. B dyewm otnuume copa U AUCKYCCUU?

»w

MeToanuyeckue peKOMeH AU
[Ipn u3ydyeHusr JAaHHOW TEMBbI, CTYIEHTY HEOOXOAMMO OOpaTUTh BHHUMAaHHE HA TO, UYTO
OIHHUM M3 BAXHBIX KPUTCPHUCB OLCHKH IIOJYUCHHBLIX PCE3YJIbTAaTOB HAYYHOI'0O HCCICIOBAHUSA
BBICTYNIAET MX TMPEJCTaBICHUE TPOPECCHOHATHPHOMY COOOMIECTBY. DTO TaKXKe CIHOCOOCTBYET
MIPOBEPKE TUIIOTE3bl aBTOPA, COBEPLUICHCTBOBAHUIO MTPOEKTa U Mp. B Kaxa0M 13 cTaHIapTOB IS
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NPECTaBICHUS PE3YIbTaTOB HAYYHO-UCCIIEI0BATEIbCKONW PabOThI OMpEIEICHbI XapaKkTep A3bIKa,
00BeM, CTPYKTYpa TOM uiiu MHOU (POPMBI OITyOTMKOBAaHHOTO Pe3yJIbTaTa UCCIIEeI0OBAHUS.

5. MeToanyeckue peKOMeHIAIUN M0 MOAT0TOBKE 00y4aromerocsi
K IPOMEKYTOYHOM aTTecTaluu

Y4eOHbpIM [IaHOM 10 jguctuiuinHe «[lmaHupoBaHue W opraHu3alys Hay4dHO-
UCCIICIOBATEIILCKOW  JICATENBHOCTH B NpOo(EeCCHOHANBHONH cdepe» mpenycMoTpeHa(bl)
cieayromas(ue) hopma(bl) IPOMEKYTOUHOMN aTTECTAIMH:

1) 3ader;

[IpomexyTouHasi aTTecTanusi HampaBieHa Ha MPOBEPKY KOHEYHBIX PE3YJbTATOB OCBOCHHS
JTUCUUTIITUHBL (MOYJIs).

dopMa NPOMEKYTOUHOW AaTTECTALlMU <«3ayYeT» U «3a4eT C OLEHKOW» Mpenarnoaraer
ycraHoBlieHHE (pakTa cHOPMUPOBAHHOCTH KOMIICTEHIIM Ha OCHOBAaHMM OIICHKH OCBOCHUS
00yyaroImuMcsl IPOrpaMMHOI0 MaTepuaia Mo pe3ysbTaTaM TEKYILEro KOHTPOJS JAUCHUILIUHbI
(MOAys1) B COOTBETCTBUHU C TEXHOJIIOTMYECKOM KapTOil.

Ecnu obOyuarommiics HaOpan 3a4eTHOE KOJUYECTBO OalyIOB COIVIACHO YCTAHOBJIEHHOMY
Jana3oHy Mo JUCLUILIMHE, TO OH CYUTAETCS aTTECTOBAHHBIM.

Takum o00pa3oMm, MOArOTOBKA K 3auyeTy MpearosiaraeT IMOANOTOBKY K ayJUTOPHBIM
3aHATHUSIM U BHEAYIUTOPHOMY TEKYILIEMY KOHTPOJIIO BceX GopMm.
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