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1 HEJIb 1 3AJAYN OCBOEHUSA JUCIIUITJIMHBbI

Ienbto OCBOCHMS AMCHUILIAHBI «MaTeMaTHUECKUE METO/IbI B OMOJIOTHIY SBJIeTCS (hOpMHUPO-
BaHHE y OOYYarONMXCS CHCTEMBI KOMIIETEHIMH MpPHU HCIOJb30BAHMH MaTEMAaTHYECKHX METOJO0B B
OMOJIOTHH.

3amaun: BeIpaOOTKA 3HAHWN M YMEHHH, HEOOXOAMMBIX JUIS HCIIOIB30BAHUS CTATHCTHYECKHX

METOAOB B OHOJIOTHH B OeiaAax OIITUMU3allun 06pa6OTKI/I HAayYHO-UCCIICAOBATCIILCKUX PC3YIJILTATOB.

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII BO

Hucuummuaa (b1.0.03) «MartemaTiudeckne METOIbl B OMOJIOTHIY» OTHOCHUTCS K 00s3aTeNbHOM

gacTtu 6soka b1. luciumummaer (Moaymn), npeaycMorpeHHbix yaeousim @I'OC BO.
Juctummaa usydaercs Ha 1 kypce Bo 2 cemectpe 1Mo ouHO# hopme oOyuenus; Ha 1 kypce B 1
ceMecTpe 1o 3a09HOM hopMe 00yUeHHS.

3 KOMIIETEHIIMH OBYYAIOIIETI'OCA, POPMUPYEMBLIE B
PE3YJIbTATE OCBOEHUSA JUCIUIIJIMHBI / O/ KUJAEMBIE PE3YJIBTATbBI
OBYYEHMA 11O 3ABEPHIEHMU OCBOEHUA

IMPOI'PAMMBI INCHHUTIJIMHBI

[Iponecc n3yyeHnst AMCUUIUIMHBI HAaNlpaBlieH Ha (pOpMUpOBaHHUE CIEAYIOUIeH KOMIIETEHIINU (B
cootBetcTBUU ¢ ®I'OC BO u TpeboBanusmu k pesyibratam ocoeHust OITOIT):
Kapra ¢popmupoBanus KOMIETEHIIMNA O JUCIUTUINHE

Kox xom- | PesynbpraTst ocBoenus OIIOIT | MHauKAaTOphI TOCTHKEHUS pe3yIbTaTOB O0yUeHUs
METEHNU (Coneprxanre KOMITETCHITH ) [0 JUCLUIUINHE
YVK-1 Criocoben ocymectBiaTh | UJI-1 AHanmsupyeT mpoOiIeMHYI0 CHUTyalHio Kak CHC-
KPUTHYECKHN aHAN3 MTPOOJIEMHBIX | TEMY, BEISBIISISI €€ COCTABIISIFOIINE U CBSI3U MEXKIY HUML.
CUTyallUll Ha OCHOBE CUCTeMHOro | MJI-2 OcCyIuecTBIseT MOMCK BapHaHTOB PEIICHHS II0-
MoJIX0/1a, BBIPA0ATHIBATh | CTABJICHHON MPOOJEMHON CHTYaI[Md HAa OCHOBE JOCTYII-
CTpaTeTuto IeHCTBUN HBIX UCTOYHUKOB MHpopMaruu. OnpeaenseTr B paMKax
BBIOPAHHOTO aJTOPUTMa BOIPOCH! (3amadu), TOJIeKa-
npe nanpHeiei paspadorke. [Ipemnaraer cnocoObr ux
pelIeHHS.
NJI-3 Pa3zpabaTeiBacT CTpaTeTHIO JOCTIKEHUS TOCTaB-
JIEHHOU e KaK
MOCIICIOBATEIILHOCTD II1arOB, MPEABHIA PE3YIIbTAT KakK-
JIOTO W3 HUX W OIICHHWBAs WX BIUSHHE HAa BHEIIHEE OK-
pyXXEHHE TUIAHUPYEeMOW NesTeNbHOCTH U Ha B3aUMOOT-
HOIIIEHUS YYaCTHUKOB 3TOM JESATEILHOCTH
OIIK-4 CrocobeH ucnonp3oBate B mpo- | MJI-1 3HaeT coBpeMeHHbBIE TEXHOJIOTHH, 000pyI0BaHUE
(heccuonampHON JIESITETFHOCTH | ¥ HAyYHBIE OCHOBBI MPO(heCCHOHATBHOMN IeATENHHOCTH.
METOJBI PEUICHHA 3a4a4 ¢ Ucroib- | MJ[-2 YMeeT UCMonp30BaTh B MpodecCHOHAIbHON JIes-
30BaHUEM COBPEMEHHOIO 000pY- | TENBHOCTH METObI PELICHHs 3a7a4 ¢ HUCIOIb30BAHUEM
JIOBaHUS OpPU Pa3pabOTKE HOBBIX | COBPEMEHHOTO o0opynoBaHUsS npu
TEXHOJIOTMH M HCIOJIb30BaTh CO- | pa3paO0TKE HOBBIX TEXHOJIOTHH
BPEMEHHYI0 npodeccronansHyio | MJ1-3 Brageer HaBbIKAMH COBPEMEHHOH IpodeccHo-
METOJAOJIOTUIO  JJi1 TPOBEJCHUS | HAaTbHOU
SKCIICPUMCHTAJIBHBIX ~ HUCCJICIOBA- | METOJAOJOITMH JJISI TIPOBEACHUSA JOKCICPUMCEHTAJILHBIX
HHUA W MHTEPHPETALMK UX PE3yJb- | UCCIIE0BAHUI U HHTEPIIPETAIIMU UX PE3YIbTATOB.
TaTOB.




4 CTPYKTYPA U COAEPXAHHUE JUCHUITVINHBI

4.1 O0beM QMCHUILUIMHBI U BUAbI Y4eOHO padoThI

OO0mmas TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 4 3aueTHbIe eTMHUITEI (144 daca)
AJist 04HOH (popMBI 00yUeHH S

TpynoeMkocTb Cemectpsbl
JUCHUATIIMHBI (K01-BO HEENb
. B CEMeCTpe)
B yuebnoi patoter Bcero | O6beMm koH- 2
4acoB TaKTHOU
paboThI
AyauTopHasi KOHTaKTHas padora (Bcero) 36 36 36
B TOM HHCIe: Jlexmmm (J1) 18 18 18
Jlaboparopusie pabots (JIP) 18 18 18
CamocrosiTeJIbHAsI p.aﬁom cryaenra (CPC) 108 0,25 108
(Bcero), B TOM UHUCIIE:
- U3y4YeHHE JIEKIIHOHHOTO 24 24
MaTepuaia
CPC - M3Y4YEHHE BOINPOCOB, BBIHOCH-
B CEMecCTpe: MBIX Ha CaMOCTOSITEIbHOE 56 56
U3y4eHUe
- MOATOTOBKAa K J1a00paTOPHBIM 20 20
pabotam
CPC B ceccnto: | - 3a4er 8 8
Bua npoMexyTo4HO# aTTecTAalMU
3auyer 3auyer
(3ayer, IK3aMeH)
O0mas TpyA0eMKOCTb, Yac. 144 36,25 144
O01mast Tpy10eMKOCTh, 3a4€THbIE eIMHUIbI 4 1,00 4
AJIs1 3209HOM (popMBbI 00yUeHHsI
TpynoeMKocTh CemecTpsbl
JUCIATIIMHBI (K01-BO HeE-
Jelb
o B
Bun yaeOHO# paboThI cemecTpe)
Bcero O0bem
4acoB KOHTaKTHOU 1
paboThI
AyauTopHasi KOHTaKTHas padora (Bcero) 10 10 10
B TOM YHCIIE: ercn (JT) 4 4 4
JlabopaTtopusie padoTs (JIP) 6 6 6
CamocrosiTeJIbHAsI p.aﬁom cryaenra (CPC) 130 0,25 130
(Bcero), B TOM UHUCIIE:
CPC CaMOCTOSITEJIbHOE U3YYEHHUE pa3jie- 2 2
B CEMecTpe: | JIOB
npopaboTKa U MOBTOPEHHUE JIEKITH-
OHHOI'O MaTcpurajia, YTCHHUC y‘-IGGHI/I-
KOB, JIOTIOJIHUTEJIBHOM JINTEPATYPHI, 76 76
paboTa co CipaBOYHUKAMU, SHIIUK-
JIOTIETUSIMU, O3HAKOMJIEHHE C METO-
JIMYECKUMHU TOKYMEHTaMU )




MOATOTOBKA K TAOOPATOPHBIM 3aHs- 28 78
TUAM
3a4er 4 4
Bua npoMexxyTo4HO# aTTecTAlMU
3auer 3auyer
(3ayer, IK3aMeH)
O0mas TpyA0eMKOCTb, Yac. 144 10,25 144
O0mast Tpy10eMKOCTh, 3a4€THbIE eIMHUIbI 4 0,28 4
4.2 TemaTn4eCcKuil MVIaH JEKUMOHHBIX 3aHATHI
AJist 04HOH (popMBbI 00yUeHH s
Ne . Tpyno-
TeMmbl IEKITMOHHBIX 3aHATUN pyaA
n/m €MKOCTb, 4
1 Poap MaTeMaTHYECKUX METOI0B B OMOJIOTHHI 2
2 Br160pouHBIi METO/ MICCIIEOBAHUS 2
3 [Tprembl NEpBUYHON CTaTHCTUYECKOH 00pabOTKH JaHHBIX 8
4 3aKoHBI pacrpeaesieHusi OMOTOTHYECKUX TIEPEMEHHBIX 4
5 [IpoBepka CTaTUCTUYECKHUX THUIIOTE3 2
Bcero: 18
JJ1s1 3204HOM ()OPMBI 00yYeHUs
Ne . Tpyno-
TeMmbl JIEKIIMOHHBIX 3aHATUN Py
n/m €MKOCTb, 4
1 Poap MaTeMaTHYECKUX METO/IOB B OMOJIOTHHU 2
2 Br16opouHbIi METO HCCIICTOBAHUS 2
Bcero: 4
4.3 TemaTnuyecknii Iu1aH J1a00paTOPHBIX padoT
JJ1s 04HOi opMbl 00yUeHM S
Ne Tpyno-
Tembl mpakTHdeckux padboT Py
IL./1I. €MKOCTb, 4
1 |[Knaccudukanus n3ydyaeMpIx TPHU3HAKOB U UX CBOMCTBA 2
2 [[lonsTHE O TEHEPATHHOW COBOKYITHOCTH U BHIOOPKE 2
3 |Cnoco6sl oTO0pa BEIOOPOK 2
4 |[ToHsATHE O CTATUCTUYECKHUX PAJIaxX 2
5 |Coco0bl mpeacTaBIeHUs MaTEPUAIOB UCCIICIOBAHUI 2
6 |(CpegHue 3HAYEHUS BEIUYUH 2
7  [[loxa3aTesnn U3MEHYMBOCTH IIPU3HAKA 2
8 [[loHsiTHE O BEPOATHOCTHU COOBITHSA 2
9  |CranmapTHas ommOKa CpeHero 3HAYCHUS 2
Bcero 18




AJIs1 3209HOH (popMBbI 00yUeHusI

HJ\;.;')T Tembl mpakTHdeckux padboT el\ggfﬁ: 4
1  |[Knaccudukanus n3ydaeMpIX IPU3HAKOB U UX CBOMCTBA 2
2 [[lonsTHE O TEHEPATHHON COBOKYITHOCTH U BEIOOPKE 2
3 |Cmoco6s1 oTOOpa BEIOOPOK 2
Bcero 6

4.4 TemaTn4eckuil IVIaH NPAKTUYECKUX 3AHATHI

Jlannwiii 6u0 pabomwi He npedycmompen yueOHbIM NAAHOM

4.5 CamocrosiTesibHas padoTa

CamocrosTenbHas IesITeIbHOCTh 00YJAOMIErocss pacCMaTPUBAETCs Kak BHJ y4eOHOTo Tpyna,
TMO3BOJIAIOUICTO LCJICHAIIPABJICHHO (I)OpMI/IPOBaTB " pa3BUBAThb €0 CaMOCTOATCIBHOCTD IJIs PCHICHUS
NPaKTUYCCKUX 3a/1a4.

CamocrosiTenbHas (BHEAyIUTOPHAs) paboTa 00y4YarouXcsi COCTOUT B MPOpaboOTKe TeopeTude-
CKOT0 Marepuasa, MOATOTOBKE K JIa0opaTOpHBIM 3aHITHAM. OHa COCTABIISIET BKJIIOYACT CIIEAYIOIIHNE
pas3zenbl: TeKylas mpopadoTKa TEOPETUUECKOTO MaTeprasia y4eOHUKOB M JICKIIMH, MOATOTOBKA K Jia-
OOpaTOPHBIM 3aHITHSIM.

J1 04HOi opMbl 00yUeHM S

Howmep
. HazBanwue Ob6beMm
pasnena Bun camocrositensHON paboThI ’
(Temp1) (conepsxanue pabOTHI) YacChl
OcMBbICIIEHHE U 3aKpEIUICHHE TeOpeThue-
1-5 [ToaroroBka K JEKIUSAM CKOro maTrepuajga B COOTBETCTBHH C CO- 24
ACPIKAHUCM JICKITMOHHBIX 3aHATHI
CaMOCTOSITETbHOE U3YYEHHE OCHOBHOW M
CAMOCTOSTENbHOS  H3VICHIE JIOTIOJIHUTEIIbHOM JIUTEPATYpPBI, IOUCK H
1-5 i cO6op mH(DOpMaIUK 1O TUCHIUTIINHE B TIe- 56
TEOPETHUUECKOr0 MaTepuala
PUOAUYCCKUX TICYATHBIX W HWHTCPHECT-
U3JIAaHUSIX, HA O(PUIIMATIBHBIX CANTOB;
1-9 [ToarotoBka K J1a0OpaTOPHBIM | H3yYEHUE MaTepualia yaeOHOro MmocoOus 20
3aHSITHUSIM 10 TUCHUIUINHE
[ToBTOpEeHNE U 3aKperieHrue U3y4YE€HHOTO
1-9 IToaroroBka k cmaue 3adyeTa P P ya 8
MaTepuaia
Bcero 108
JJ1s1 3204HOM ()OPMBI 00yYeHUs
Howmep Haspamme
o BaHHU
'bEM, HAaChl
pasnena | Bum camocTosITeNbHOM pabOThI (conepranie paboTh) O0BeM, yac
(Tembl)
OcwMmpbIciieHuE u 3aKpeIICHUE
TEOPETHUECKOTO Marepuana B
1-2 [ToaroroBka K JIeKIUAM COOTBETCTBUU 22
C COACPIKaHNEM JICKOMUOHHBIX
3aHATUI




CamocTrosTenbHOe U3y4yeHue
OCHOBHOM Hu JIOIIOJTHUTEIILHON
JINTEPATYPEI IIONCK W cbo
CamocTosITeTbHOE ~ M3Y4YEHUE Patypel, p
1-3 uHpopManuu MO JUCHUIUIMHE B 76
TEOPETHUYECKOr0 MaTepuala
MEePUOIUYECKHUX MEYaTHBIX u
WHTEPHET-U3/IaHUSIX, Ha
O(UIMATEHBIX CAlTOB;
123 [TonroToBka K MPaKTHYECKUM | M3y4deHHUE  Marepuaia  y4yeOHOro 8
3aHATHSIM [IOCOOUS 110 TUCLIUILIHHE
IToBTOpEHUE Hu 3aKpeIJICHuEe
1-3 IToaroroBka k ciade 3adyera P p 4
M3y4YEHHOr0 MaTepuasa
Bcero 130

CamocrosiTenpHas padoTa CTYACHTOB IO JUCHUIUIMHE «MareMaTudeckue METOJbl B OHOII0-
TUW» OPTAaHU3YETCs B CIEAYIONIUX BUJIAX:

1. Camocmosmenvnas paboma no meopemuueckomy Kypcy. Bkiarodaer paboTy co CIOBapsAMH, SH-
[UKJIOTIETUSIMU U CIIPABOYHUKAMU; pabOTy ¢ KOHCIIEKTaMHU JIEKIWi; paboTy Haj yuyeOHBIM MaTepHa-
joM (yueOHHKa, IEpPBOMCTOYHUKA, CTaThH, TOTMOJIHUTEILHON JIUTEPaTyphl, B TOM YHCIIE C MaTepuaa-
MU, MOJTYYEHHBIMH 10 ceTu VHTepHET); KOHCTIEKTUPOBAHUE TEKCTOB; OTBETHl HA KOHTPOJIbHBIE BOIPO-
CBI.

2. Iloozomoexka K 1ab6OpamopHbim, npakmuuecKum sawamusm. Bxmodaer pabory ¢ ydeGHO-
METOJMYECKOI TUTepaTypor Kypca, padoTy Haj y4eOHBIM MaTepuaioM (y4eOHUKa, JOTOTHUTEIHHON
JUTEPATYphl, B TOM YHCIIE C MaTeprajaMu, MOJTYYEeHHBIMH 110 ceTH MIHTepHEeT), OTBETHI Ha KOHTPOJIb-
HBIE BOIIPOCHI IO TaOOpaTOpHOI padoTe.

3. Ioozomoexa k 3auenmy. IIpu TOATOTOBKE K 3a4€Ty MPOpabOTaTh BONPOCHI, BHIHOCUMBIE Ha 3a-
YeT C YU€TOM BOIPOCOB BHIHOCUMBIX Ha CAMOCTOSITEIILHOTO U3yueHHs. BHUMaTeIbHO HM3y4YHUTh paszie-
JIBI TUCIMIUIAHBI C UCIIOJIb30BAaHHEM OCHOBHOMW U JIOTIOJIHUTEIBHON JTUTEPaTyphl, KOHCIIEKTOB JIEKIUH,
KOHCIIEKTOB JJaOOpaTOpHBIX padoT, pecypcoB MHTEpHET.

5. METOJWYECKHUE PEKOMEHJALIUM IO U3YUEHUIO
TACIATITAHBI

5.1 PexomMeHaauM 1O MCIOJIb30BAHUI0 MATEPHUAJIOB padoyeil MporpamMmbl

Paboty c Hacrosimieit pabodeld mporpaMMoi CleIyeT HadaTh C O3HAKOMIICHHsI, TJIe€ 0C000e
BHUMaHUE CIIeJIyeT OOpaTUTh HA BOMPOCHI, BRIHECEHHBIC JJISI CAMOCTOSITEIIBHOTO U3YUEHUSI.

Creundurka U3ydeHHs] TUCIUIUIMHBI 3aKII0YaeTCs B TOM, YTO IO COACPKAHUIO JUCLUUIUIMHA
«MareMaTH4eCcKre METOIbl B OMOJIOTHIY SBISIETCS JOCTATOYHO JOCTYITHOW IS U3YYCHHUSI, HO TpeOyeT
BOCIPOU3BEICHUS 3HAHUN HHPOPMATHKU U BBIYUCIUTEIHHON TEXHUKH.

J1Jis 3aKperieHus] TEOPETUYECKOTO MaTepralia UCTIOIb3YIOTCS JIa0opaTOpHBIE PabOTHI.

5.2 Mloxkenanus K U3y4eHHUIO OTAEJIbLHBIX TEM Kypca

[Tpu u3ydeHnn Tembl: «3aKOHBI paclpeieIeHUs] OMOIOTUIECKUX TIEPEMEHHBIX» 00paTHTh 0CO-
00e BHHMaHue Ha MPUYNHBI, TOOYKIAIOIINE UCCIeI0BaTENs 3HaTh, 10 KAKOMY 3aKOHY paclpeaenstoT-
cst OMOJIOTHYECKHE TIEPEMEHHBIE.

5.3 Pexomengauum no padore ¢ JJuTeparypoi

[TpaBmiibHBIN TTO00P YYEOHUKOB PEKOMEHAYETCS MPEeroaaBaTelieM, YATAIONUM JIEKITMOHHBIH
Kypc. HeoOxoaumas nuteparypa MokeT ObITh Takke yKa3zaHa B METOAMUYECKHUX pa3pabdoTKax Mo AaH-
HOMY KYypCy.

W3yvast MaTtepuan no y4yeOHHKY, CleAyeT MepexoauTh K CIEAYIOUIEMY BOIPOCY TOJIBKO MOCHe
MPAaBUIILHOTO ysCHEHUs mpenbiaymero. Ocoboe BHHUMaHUE CIENyeT OOpaTUTh HAa OMpPEISICHUE OC-
HOBHBIX TIOHSTUH Kypca U aipaBUTHO-TIPEIMETHBIN yKa3aTeNlb YYeOHUKA WM y4eOHOTO IMOCoOus, ec-
JI1 TakOBOM uMeetcs. [101e3H0 coCTaBIIsITh ONIOPHBIE KOHCIIEKTHI.

5.4 CoBeTbl M0 MOATOTOBKE K 3aveTy. [Ipy moAroToBke K 3aueTy, peKOMeHayeTcs 3abiaro-



BPEMEHHO U3YYHUTh U 3aKOHCIIEKTUPOBATH BOMPOCHI, BHIHECEHHBIE HA CAMOCTOSATENbHYIO ITOJrOTOBKY.

Jlyis TOro 4to0bl H30€XkaTh TPYAHOCTEH MPU OTBETaX Ha BOIMPOCHI PEKOMEHYETCsl MpU MOro-
TOBKE K 3a4eTy 0oJjiee BHUMATEIHHO U3yYUTh Pa3Jelibl C UCIOIH30BAHHEM OCHOBHOW U JIOTIOTHHUTEIb-
HOM JTUTEepaTyphl, KOHCIIEKTOB JIEKIIUN, KOHCIIEKTOB MPaKTUYECKUX padoT, pecypcoB HTepHET.

6 OCHOBHA/A, AONNOJIHUTEJIbHAS IUTEPATYPA, IPOT'PAMMHOE OBECIIEYE-
HUE U PECYPCBbI I/IH<I)OPMAHI/IOHHO-TEJIEKOMMYHHKAHHOHHOﬁ CETU
«AHTEPHET)»:

6.1.0cHoBHAas JuTepaTypa:
6.1.1 Kepnsmos, H.H. Maremarnueckre MeTobl B Ononoruu [DnekrpoHHsiid pecype] / H.H.
Kepasmios .— Ilensa : PUO III'AY, 2017 .— 192 c. — Pexxum poctymna: https://rucont.ru/efd/579006.

6.2 /lomosiHUTEIbHAS JIUTEPATYypa:
6.2.1 ®ponos FO.I1. Marematudeckue MeToabl B Ouonorun. IBM u mporpaMMupoBaHue :
Teopernueckne ocHOBBI U pakTHkyM / FO. I1. ®ponos. - 3-e u3x., nepepad. u gom. - Camapa : U3a-Bo
"Camapckuit yu-1", 1996. - 265¢. (9 3K3.)

6.3 IlporpammHoe oGecnieueHue.

6.3.1 Microsoft Windows 7 Ilpodeccuonansuas 6.1.7601 Service Pack 1;

6.3.2 Microsoft Windows SL 8.1 RU AE OLP NL;

6.3.3 Microsoft Office Standard 2010;

6.3.4 Microsoft Office crangaprasiii 2013;

6.3.5 Kaspersky Endpoint Security nns 6usneca - crangaptabiii Russian Edition;

6.3.6 WinRAR:3.x: Standard License — educational —-EXT;

6.3.7 7 zip (cBOOOIHBIN AOCTYM).

6.4 Ilepeuyenb MHGOPMALMOHHO-CIIPABOYHBIX CHCTEM M NMPO(ecCHOHAIBHBIX 0a3 JaHHbIX
6.4.1 http://pravo.gov.ru — OdunuansHbIil HHTEPHET-TTOPTAJ TPABOBOM HHGOPMAITHI
6.4.2 http://www.consultant.ru - CnpaBouyHast npaBoBas cucrema «Koncynprant [Tmroc»
6.4.3 http://www.garant.ru - CripaBo4HO-IIpaBOBasi CUCTEMa I10 3aKOHOJIaTeNbCTBY Poccuiickoit deje-
pauuu

7 MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCIHUIIJINHBbI

Ne HaumMmeHnoBaHue crieuaiIbHBIX * 1O- OcCHAIIIEHHOCTE CIIENHUAJILHBIX IIOMEIECHUN U
I./11. MELICHUH U NTOMEILECHUN IS CaMo- MIOMEIIEHUH JIUIsl CAMOCTOATENbHOM paboThI
CTOSITEIIBHOU PabOThI

VYuebHas ayautopus Ais Tmposese- | YueOHas ayauTopus Ha 14 mocajodHbIX MecCT,
HUS 3aHATHI JIEKLIHOHHOTO THUIIA, 3aHS- | YKOMIUIEKTOBaHHAs CIIEUAIU3UPOBAHHON Me-
TUH CEMMHAPCKOTO THUIA, KYpPCOBOTO | OeNbI0 (KOMITBIOTEPHBIE CTOJBI, CTYIbS),
npoektupoBanus (BeinmoiaHeHus: kyp- | [IK mogkmtodennsie k cetu «MHTEpHET» U
COBBIX paloT), TPYNIOBBIX U HUHIM- | OOECTIEUMBAIONIUE TOCTYII B AJIEKTPOHHYIO UH-

1 BUIYAIbHBIM KOHCYJIbTAIIMH, TEKY- | (OPMAIIMOHHO-00pa30BaTEIbLHYIO CPEY YHH-
1IEH ¥ MPOMEXYTOYHOM aTTECTAllUU. | BEPCUTETA
Aynuropus No2238

(OI'BOY BO Camapckuu TI'AY, e.
Kuneno, n.e.m. Ycmo-Kunenvcrui,
ya. Cnopmusnas, 0.74)



https://rucont.ru/efd/579006

YyeOHast ayauTopusi sl TIpOBee-
HHS 3aHATUN JCKIIMOHHOTO THUIIA, 3a-
HATUA CEMUHApPCKOr0 THUIA, KYypCO-
BOT'O TIPOCKTUPOBAHMS (BBITIOJIHCHUE
KYPCOBBIX paOOT) IPYMIOBBIX U HH-
JTUBHUIYAIbHBIX KOHCYJbTAIlUHA, Te-
KYLIEro KOHTPOJIS W MPOMEXYTOU-
HoU artectanuu Ayautopus No2238
(@I'6OY BO Camapckuu T'AY, .
Kuneno, n.e.m. Ycmo-Kunenvcrui,
ya. Cnopmusnas, 0.74)

VYyeOHast aynuTopus Ha 14 MocaiouHBIX MECT,
YKOMIUIEKTOBaHHAs CHIEIMATIM3UPOBAHHON Me-
0e7b10 (KOMIIBIOTEPHBIE CTOJIBL, CTYIIbS),

[IK nogkiroueHHble k cetn «MHTEpHET» U
o0ecrneunBaroIIre JOCTYI B AJIEKTPOHHYIO UH-
(hopmarmoHHO-00pa30BaTEIIbHYIO CPEy YHHU-
BepcUTETa

ITomemenue A9 CaMOCTOSTECIHLHOM
pabotel, ayn. 3310a (uuTambHBIN
3ai)

Camapcxas oon., e. Kunenw, n.e.m.

Yemo-Kunenvckuii, yn. CnopmusHas,
0. 84.

Ilomemenne Ha 6 MOCATOYHBIX MECT, YKOM-
IJIEKTOBAHHOE CIEUAIN3UPOBAHHONW MeOeNbio
(KOMIIBIOTEPHBIE CTOJBI, CTYJbsS) U OCHAILICHHOE
KOMIIBIOTEPHON TEXHUKOM

(6 paboumx cTaHIUi), TOIKIIOYEHHOW K CETH
«HTepHETY W OO0ECIeuYnBarOIIe JOCTym B
ANEKTPOHHYIO UH(POPMALIMOHHO-
00pa3oBaTeNbHYIO CPely YHUBEPCUTETA

[Tomemnenne st XpaHeHUS W TPO-

(bUIaKTHYECKOTO 00CITy’)KUBaHUS
ydeOHOro  oOOpyaoBaHUs,  ay/l.
32036.

Camapcxas ob6a., e. Kunenv, n.e.m.

Yemo-Kunenvckuii, yn. CnopmusHas,
0. 84.

CrenunanbHbli MHCTPYMEHT M WHBEHTapb JUIS
y4eOHOT0 000pYy/IOBaHMUS:

KHUCTOYKHU 1A OYUCTKHU KOMIIBIOTCPOB U KOM-
TUTEKTYIOIINX,, CITUPT, KOMIUIEKTYIOIIIUE U Pac-
XOJHBIC MaTCpUAJIbI.

8 ®OHJ1 OHEHOYHBIX CPEACTB AJI51 HPOBEJEHMSA TEKYIIEH A
IMPOMEXKYTOYHOU ATTECTALLUU
8.1 Buabl 1 popMBbI KOHTPOJIS IO AUCHUIINHE

KoHTpoib ypOBHS YCBOEGHHBIX 3HAHMM, OCBOGHHBIX YMEHHMH U MPHOOPETEHHBIX HaBBIKOB
(BIafieHM) OCYIIECTBISETCS B paMKaX TEKYILEro M MPOMEXKYTOYHOTO KOHTPOJS B COOTBETCTBUM C
[TonokeHreM o TEKyIIeM KOHTPOJIE U MPOMEXYTOUHOM aTTecTalluu 00y4YaroIuXcs.

TGKYLLIHﬁ KOHTPOJIb OCBOCHUA KOMHCTCHHI/Iﬁ 0 JUCHUIINIMHE MMPOBOJAUTCA IMPU U3YYCHUU TCO-
PETHUYECKOTO MaTepualia ¥ BBIOJHEHUH 33JaHUN Ha JTaOOPATOPHBIX 3aHATHUSIX. TeKyIeMy KOHTPOIIO
MOJIEKHT MOCEIIAeMOCTh O0YUAIONUMHUCS Ay TUTOPHBIX 3aHATHI U paboTa Ha 3aHATHSIX.

HToroBoi OIEHKONH OCBOCHHMS MUCHUILIMHAPHBIX KOMITETEHIIUN (pe3yJabTaToB OOYYEHHS IO
TUCITUTIIIMHE SIBIISIETCS POMEXKYTOYHAS aTTecTalnus B (hopme 3a4era, MpOBOJUMOTO C YUETOM Pe3yib-
TaTOB TEKYIIETO KOHTPOJIS.

8.2 TunoBbie KOHTPOJIbHBIE 32IaHUSI UJIM UHbIe MATEPUAJIbI, HEOOX0AMMbIe [IJIsl OLlEHKH
pe3yJIbTAaTOB OCBOEHHsI 00Pa30BaTeIbHOM NPOrPaMMbl B PAMKAX THCHHUILINHBI

Ouenounvie cpeocmea 011 npoeedenus meKyuieil ammecmayuu

KoHTpoJibHBIIi BONPOC 10 JIA00PAaTOPHOMY KYypCY

Tema: «Crioco6s1 0TOOpa BEIOOPOK»




Iean: 3akpenuTh 3HaHUS, IOJYUYEHHBIE U3 IPAKTUYECKOrO Kypca 10 3aaHHOoi TeMme. V3yuuTs
crocoObl 0TOOpa BEIOOPOK OT TeHEpaIbHOM COBOKYIMHOCTH. HayunTthcst cioco6am oTbopa BHIOOPOK €
Y4€TOM HX THIA.

3aganue: oxapakTepHU30BaTh CIIOCOOBI 0TOOpPA BBIOOPOK OT FeHEPaIbHON COBOKYITHOCTH.

MeToiMKa BBITIOTHEHUS
OO6yuaromemycs IpeajiaracTcsi OTBETUTh Ha PsiJi BOIIPOCOB IO M3y4eHHOU Teme. O0yJaronmii-
Csl COCTABJISIET TUIAH OTBETA U MPOU3BOJIUT YCTHOE €TI0 U3JI0KEHUE.

Kpurepuu u mkana oLeHKH NpH 3aIIUTE 3aJaHUI:

- OLIEHKA «3a4TEHO0) BBICTABIISIETCSA 00YyJaIOIIMMCS, €CJIM OHU CBOOOHO BIAICIOT MaTEpPHAIIOM,
HPOSIBIIAIOT CHOCOOHOCTH K OTOOPY BEIOOPOK C YU€TOM UX THIIA;

- OLICHKA «HE 3a4YTE€HO» BBICTABIIAETCS OOYUYAIOLIUMCS, HE BJIaJICIOIIUM OCHOBOIIOJIATAIOIIUMHU
3HAHUSIMH TI0 TTOCTABJICHHOMY BOIPOCY, HE TPOSIBIISIONINM MTO3HABATENLCKUE U aHATU3UPYIOIINE CIIO-
COOHOCTH, HE CIIOCOOHBIM MPOJAEMOHCTPUPOBATh 3HAHUS U YMEHUSI OTOOpPA BHIOOPOK C yUETOM UX TH-
na.

[Ipumep BBINOTHEHUS 3a/1aHUS

Crnioco6b1 0TOOpa BEIOOPOK U3 T€HEPATBHON COBOKYITHOCTH MPOBOJAT IO CIEAYIOIIMM CXEMaM:

1. TToBTOpHBIN OTOOP — MPOU3BOJAT MO CXEME BO3BpAICHUS YUYTCHHBIX €IUHUIl B T€HEPATb-
HYIO COBOKYITHOCTb, TaK YTO OJIHA U Ta K€ €JMHMIIA MOXXET IOMAacTh B BHIOOPKY MOBTOPHO (OTJIOB
OKOJIbLIOBAaHHBIX MTHI], CYTOUHBIN KOJIMYECTBEHHBIA YUET )KMBOTHBIX HAa MPOOHON IJIOLIa/IKE, TOBTOP-
HO€ HCIOJIb30BaHHWE OOBEKTOB ISl dKCIepuMeHTOB). [1o100HBIH 0TOOp HE BIUSET HA COCTaB T€HE-
paJIbHOM COBOKYITHOCTH, U BOBMOXHOCTB Ka)/10M €IMHUIIbI TONAcTh B BHIOOPKY HE MEHSETCSI.

2. BecroBTOpHBII 0TOOp — YYTEHHBIE €IMHUIBI HE BO3BPALIAIOTCS B T'€HEPATIHHYIO COBOKYII-
HOCTb, Ka)KJ1asi OTOOpaHHasl €qUHUIA PETUCTPUPYETCS TOJIBKO OAUMH pa3 (OTJIOB KUBOTHBIX JJIS U3yde-
HUs1). DTOT OTOOp BIHUSET Ha COCTaB T€HEPAIBHON COBOKYITHOCTH W BO3MOXHOCTh KKJOW €TUHUIIBI
MOTAacTh B BEIOOPKY MEHSIETCSI.

O6a criocoba oTOopa (MOBTOPHBIN U OECIIOBTOPHBIN) JENATCS HA 2 THIA:

1. OT60p, HE TpeOyOIMHMI pacuIeHEHUs TeHEPATbHOM COBOKYITHOCTH Ha YacTH — MPOCTOM CITy-
YaifHBIA O0TOOP. DIEMEHTHI U3BIEKAIOTCS CIIYYallHBIM 00pa30M HEMOCPEACTBEHHO U3 T€HEPAIbHOHN CO-
BOKYITHOCTH (OTOOp JKUBOTHBIX ISl SKCIIEPUMEHTA, OTJIOB )KMBOTHBIX M3 MOMYJSAIMH). YenoBek Bech-
Ma HECOBEPUICHHOE «OpYyJue» CIydaHOro ordopa. B mcuxumke Kaxaoro U3 Hac, 1axe MpU KaxyIien-
csl GECIPUCTPACTHOCTH, 3AJI0KEHO MM0ICO3HATEIBHOE MPEANOUYTEHNE ONPEIEIIEHHOT0 00/IMKa 00beKTa,
a 3HAYUT U CTPEMJIEHUE K TEH/IEHIIO3HOMY CYOBEKTUBHOMY OTOOPY 3JIEMEHTOB HaOIIOICHUSI.

HezaBucumo oT Hammx MOMBITOK COOMIONATh MaKCUMalbHOE Oiiaropa3ymMue M YeCTHOCTh IPH
(dbopMHpOBaHNU BEIOOPOK BCET/Ia UMEETCS ONpeAeTIeHHAs BEPOATHOCTh TOTO, UTO MOSBUTCS HEBOJIbHAS
cucrematruyeckas omudka. Ha nmpakTuke Asisi OCYIIECTBICHUS CTy4aifHOr0 0TOOpa MPUMEHSIIOT METO/T
ciydaitHbIX yucen. [ 3TOro MOKHO BOCHOJIB30BATHCS JIMOO TAOIUIIAMU CIIyYaiHBIX YMCe, JINOO co-
OTBETCTBYIOUIMMH MOJAYJISIMH (TIpolielypaMu) B CTaTUCTUYECKUX mporpammax. [Ipumep: nns mpose-
neHus skcnepuMenta u3 100 moJONBITHRIX KUBOTHBIX HeoOxomumo otobparh 10 ocobeit. Koneuno,
HCCJIEIOBATENh MOXET OTOOpaTh TE€X >KUBOTHBIX, KOTOpPbIE MEPBBIMHU BBHIOETYT U3 KJIETKHU IOCIE OT-
KpbIBaHUS ABepIibl. Ho, B 3TOM citydae oH JO/DKeH OyAeT MOHUMATh, YTO €ro OTOOp SBISIETCS JOBOJIb-
HO CYOBEKTHBHBIM M HE JIMILIEH CKPBITBIX CHCTEMaTH4ecKHX omunbOoKk. B pesysnbTare 3TOro BhIOOpKa
MOYKET HEaJeKBaTHO OTpa)kaTh CBOWMCTBA T'€HEPATbHOW COBOKYITHOCTH HJIM OINBITHAs U KOHTPOJIbHAS
TPYNIBI )KUBOTHBIX MOTYT OKa3aThCsl M3HAYaJIbHO HEOJHOPOIHBIMHU, UTO Oy/ET BIUATH HA PE3yJIbTaThI
sKCriepuMeHTa. YToObI MPOU3BECTH JEHCTBUTENBHO MPOCTON CIydallHBIA 0TOOp, HEOOXOIMMO CO3/1aTh
PaBHYIO BEPOSATHOCTH AJISi BCEX JKMBOTHBIX OBITH BKJIIOYEHHBIMH B BBIOOpKY. JlJisi aTOro mcciemona-
TeNb MIPEIBAPUTEIIBHO MOXKET poHyMepoBath (0T 1 1o 100) Bcex xKUBOTHBIX (T€HEpalibHAs COBOKYII-
HOCTB) | JIJIs 0TOOPA BOCIIOIB30BAThCS TAOIUIEH CITydalHbIX YHCE.



Crnyuaitnsle uncna (nmo: Jlakuny, 1990) 3393; 6270; 4228; 60694; 9407; 1865; 8549; 3217;
2351; 8410; 9108; 2330; 2157; 7416; 0388; 6173; 1703; 8132; 9065; 6717; 789; 3590; 2502; 5945;
3402; 0491; 4328; 2365; 6175; 7695; 9085; 6307; 6910; 9174; 1753; 1797; 9229; 3422; 9861; 8357;
2638; 2908; 6368;0398;5495;3283;0031; 5955;6544; 3883;28

CryvaiiHble yKcia — 3TO MOCIIEI0BATEILHOCTh YHCEIl, BRBIOPAHHBIX U3 HEKOTOPOM reHepabHOM
COBOKYITHOCTH YHCEJI IPU MOMOIIN KaKOTO-HUOY/Ib ClydailHOTO mporiecca (kepedbeBka). M3 Tabmuibt
HeoOxoaumo otoOpatek 10 uncen, He npepimaromux 3HadeHue 100 (1. k. B Hamewm cirydae N = 100).
[TpocmaTpuBaHue TaOIUIIBI MOYKHO HAYMHATH B JIIOOOM MECTE U BECTH B IMPOU3BOJILHOM HANPABICHHUH.
JlomycTuM, MBI HA4HEM C MEPBOTO CTONONA TaONUIBl U OylIeM ABUraThCs IMOCIEIOBATEIBHO CBEPXY
BHU3, YUNUTHIBas 2 MOCIEAHUX HU(PBI YETHIPEX3HAYHBIX Uncel. B utore »KUBOTHBIX 1MOJ HOMEpaMu 93,
8, 91, 85, 38, 70, 30, 90, 7, 28 HeoOxoauMo OynmeT 0TOOpaTh /Ui dKCiepuMeHTa. bonee ymoOHBIH cmo-
co0 cOoCTaBJIEHUS CITy4allHbIX BBIOOPOK HCCIIEI0BATeNlb MOXKET HANTH, OTKPBIB TaOJIUYHBIN MPOLIECCOp
MS EXCEL: B MeHI0 «CepBHC» HY)KXHO BBIICIUTH CTPOKY «AHAIM3 JaHHBIX», HAWTHU NPOLELYPY
«Br160opka» u menkHyTh Ha kHOTIKY OK.

OOuwmii BUJ MEHIO MaKeTa «AHaJIM3 JaHHBIX» M JUAIOTOBOE OKHO Ipoueaypsl «Bribopka» B
JINAJIOTOBOM OKHE MpoIleaypsl «Bribopka» HE0OOXOAMMO JIMIIb YCTAaHOBUTH «CITydailHBIM METOM BBI-
OOpKM», MBIIIKON yka3aTh «BxonHoW MHTEpBa» (CTONOEI JEKTPOHHON TaOIHMIBI C MOPSIKOBBIMU
HOMEpPAMH >KUBOTHBIX) U BBECTH 00BhEM BBIOOPKHU B Tosie «Hucmo BeIOOpOK» (B Harnem mpumepe 10).
Heo6xoauMo oTMETHTB, YTO JaHHAS MPOLEAYpa pealn3yeT NOBTOPHYIO CIIydailHyI0 BBIOOPKY, ITO3TO-
My 3apaHee TMOJIE3HO YKa3bIBaTh HEMHOTO OOJIBIINK 00BEeM BBIOOPKH, YeM TpeOyeTcs oToOpath IS
UCKITIOYCHHS TTOBTOPSIOMUXCSI 00beKTOB. He MeHee ymoOHBIM uisl meneil popMupoBaHus BEIOOPOK
saBisieTcs MoayJsib Pannomu3zanus craructuyeckoit mporpammbl ATTESTAT. /luanoroBoe 0kHO MOAY-
11 «Pangomuzanusy K npumepy, ¢ TOMOIIBI0 TAHHOTO MOJYJISI MOYKHO CITy4ailHBIM 00pa3oM pacripe-
JIESTh 00BEKTHI B KOHTPOJIBHBIE W ONBITHBIC TPyNIbl. [IpocToit ciaydaliHbIil OTOOpP UMEET pEerMyIiie-
CTBa B Te€X CIy4asx, KOrja 00beM reHepaibHON COBOKYIMHOCTH HE CIMIIKOM Beluk. Ho kakum oOpa-
30M MOYKHO CO3/aTh PaBHYIO BEPOSITHOCTH MOMNAJAaHUs B BHIOOPKY €IMHUII HAOIIOIEHUS, €CIN Ucce-
JIOBaTellb UMEET JeNlo, Hampumep, ¢ mopoaoil. IIpenBapurenbHO OTIIOBUTH U MPOHYMEPOBATh BCEX
oco0el 1St TOTO, YTOOBI MPOU3BECTH MPOCTOM CiIy4daitHbIi 0TOOD, SIBHO HE MOJy4HuTCs. B aTOM citydae
MOYKHO HCIIOJIb30BaTh OTOOP BTOPOTO THIIA.

2. OT60op, Ipu KOTOPOM T'eHepalibHasi COBOKYITHOCTh pa30MBaeTCs Ha YacCTH:

A. CepwuiiHblil 0TOOpP — TeHEpaIbHYI0 COBOKYIHOCTh MPEABAPUTENILHO ACAT Ha Kiacchl (ce-
puM), 3aTeM W3 OOIIEero KOJWYECTBA CEpUN CIIyJalHBIM CITOCOOOM OTOMPAIOT HECKOIBKO CEpUU IS
crutomrHoro u3y4denus. I1ogoOHbI BapraHT 0TOOpa cienyeT NPUMEHSTh Ipu paboTe ¢ OTHOCHTEIHHO
OJIHOPOJHBIMU OOBEKTaMHU HCCIIEOBaHUS (TPYIIIbI UCIBITYEMbIX KHUBOTHBIX OJMHAKOBOTO BO3pacTa,
npu pabote ¢ muénamn). [Ipumep, HEOOXOAMMO COCTaBUTH BBIOOPKY M3 muén naceku. [IpenBapurens-
HO HYKHO pa30UTh BCIO IUIONIA/Ib TACEKU Ha MPOOHBIE YIIbU, MPUCBOUTH UM MOPSAKOBBIE HOMEPA U C
MIOMOIIBIO YK€ U3BECTHBIX HaM CIOCOOOB CllydyaifHBIM 00pa3oM oToOpaTth psia MPOOHBIX yiel, Ha KO-
TOPBIX MOKHO MPOU3BECTH CILIOIIHOE 00CIIEIOBAHNE MO YUETy MUEl.

b. Tunuueckuii oT60p — renepagbHas COBOKYIMHOCTh JACTUTCS Ha HECKOJIBKO KIacCOB (THUIHYE-
CKHMX TPYII), a 3aTeM CIy4allHbIM 00pa3oM JellaeTcs BHIOOpKA M3 KaXIOW OTACIbHOW THIUYECKOMN
rpynisl (T. €. B OTIMYUE OT CEPUITHOTO 0TOOPA CIUIOIIHOTO U3YYEHUS KaXKI0M TUITMUECKOW TPyl He
npousBoauTcs). Mcnonb3yercs 3TOT crocod ¢ yCrexoM B TeX ClydasX, KOTJa UCCIeyeMble 0ObEeKThI
HEpaBHOMEPHO pacHpeelieHbI B ONpeielIeHHOM 00beMe WM Ha oTlpesieieHHON Tepputopuu. [Ipumep:
HEOOXOJUMO YCTAaHOBHUTH Pa3MEPHOBO3PACTHYIO CTPYKTYPY MOMYJISIUHU SLIEPULIBI KUBOPOIALIEH Ha
OTIpeNIeIEHHONW TEPPUTOPUH, BKIIOUAIOIIEH PAa3TUYHOrO TUIA JIECHBIE U JYTOBBIE YYaCTKH, BBIPYOKH,
Joporu U T. A. Jis momydeHus: pernpe3eHTaTUBHOW BBIOOPKU BCIO TEPPUTOPHIO HYKHO TMOJEIUTH Ha
PS4 TUIIMYECKUX TPyNH (Y4acTKHU Jieca, JyT, OMYIIKH, BEIPYyOKa, 000YHHBI OPOT), B HAUOOJIbIIEH cTe-
MEHU pa3INyvaloluXxcs Mexay co0oil. 3aTeM KaXAyl THUIHYECKYIO TPYIIY MOXXHO pa3OuTh HA PNl
NPOOHBIX TUIOMIAJIOK, CIY4alHBIM CIIOCOOOM BBIOpATh B KaXJI0M TPYIIe HECKOIBKO TaKUX IUIOIIAJIOK,
Ha KOTOPBIX U MPOU3BECTU OTJIOB KUBOTHBIX. TakuM oOpazom, oOmuii 00beM BHIOOPKH Oy/eT BKITIO-



YaTh 0COOM M3 KaXKJI0M TUITMYECKOM TPYIIIBI, YTO 00ECIIEUUT PErpe3eHTaTUBHOE ONKUCAaHNE BCEH T'eHe-
pajJbHON COBOKYITHOCTH.

B. Mexannueckuii oT00p — reHepaigbHasi COBOKYIMHOCTh «MEXAaHHUECKU» JCTUTCA HA CTOJIBKO
TPYIII, CKOJIBKO OOBEKTOB JIOJDKHO BOUTH B BBIOOPKY, a M3 KaXJIOW TPYIITBI OTOMPAETCS OJIUH OOBEKT.
[Tpumep: npu obcaenoBaHUU TOCEBa PKU HA YpokaiHOCTh HamedeHo oToOpath 100 xomocbeB. Cie-
JIOBATEIBHO, TIOJIE PXKU MOXHO pa30uTh Ha 100 paBHBIX JEISHOK M C KaXJIOH CIydalHBIM 00pa3om
0oToOpaTh 1Mo 1 pacTeHHIO; MPU U3YYCHUH OCOOCHHOCTEH BHJIa MOKHO OTJIABIMBATH KAXKIBINA TSTHIM,
JECSTBIA U T. II. DK3EMILIAP KUBOTHOIO JAHHOIO BHJA Ha Mapuipyre. B mociennem ciydae, ogHaxo,
HYXXHO CIIEIUTH 32 T€M, YTOOBI QJITOPUTM COCTABJIEHUS BHIOOPKH HE COBIAJal ¢ KaKUM-JIMOO TMEepHo-
JMYECKUM IMPOLIECCOM B MPUPOJIE, CIIOCOOHBIM MOBJIUATH HAa PEIIPE3EHTAaTUBHOCTh BHIOOPKH.

Ouyenounvie cpedcmea 014 NPOGEOCHUA NPOMEIHCYMOUHOU AMmecmayuu

[IpoMexyTouHass arrecTalys IO MTOraM OCBOCHHUS IUCLMILIMHBI OCYLIECTBIIAECTCS B BHIE

3aueTa. 3a4eT MPOBOJAUTCS MO OUIIeTaM.

[IepeueHnb BOIIPOCOB K 3a4ETY

1. Posp MaTeMaTryecKMX METOIOB B OMOJIOTHUH.

2. HcTopust BOBHUKHOBEHUS! OMOMETPHUU KaK HAYKH.

3. [ToHsiTHE O CTATUCTUYECKON COBOKYITHOCTH.

4. [onsarue 06 o6beMe COBOKYITHOCTH.

5. [TonsiTHE O MpHU3HAKE.

6. Knaccudukanus nzyyaempIx MpU3HAKOB U UX CBOMCTBA.

7. [TonsiTHE O reHepaTbHOM COBOKYITHOCTH M BBIOODKE.

8. OCHOBHBIE CBOWCTBA BHIOOPKH.

0. Cnioco6s1 0TOOpa BEIOOPOK M3 TeHEPATBHONW COBOKYITHOCTH.

10. [IoHsiTHE O CTATUCTUYECKUX PAIAX.

11. Tumbl CTATUCTUYECKUX PAJIOB.

12.  Cnoco0bl mpeacTaBIeHUs] MaTEPUATIOB UCCIIEIOBAHHA.

13. CpenHue 3Ha4eHUs BEJIMYHH.

14.  CreneHHble CpeJHUE BEINYNHBI.

15.  CrpykrypHBbIe (HECTECTICHHBIC) CPETHUE BETUUNHBI.

16.  IIporpammHoe obecrieueHue I pacyeTa BBIOOPOK.

17. [Tokazarenu N3MEHYMBOCTH MPU3HAKA.

18.  TlonsATue 0 BEpOSITHOCTU COOBITHSL.

19. 3aKOH pacnpeiesieHHs.

20. Buns! pacnpenenenusi.

21. [ToHsITHE aCHMMETPHUU U FKCIIECCA PACTIPECTICHUS.

22. buHoMuanbHOE pacnpeneneHue

23. CranmapTHas ommoOKa CpeTHET0 3HAYCHUSI.

24.  Merop cpaBHEHUS AJIs IPOBEPKU CTATUCTUYECKUX TMIIOTES.

25. JlocToBepHOCTH BEIOOPOUHOM pa3zHOCTH. HyrneBas u ampTepHaTUBHAS TUOTE3bl. [1oH:-
THE KPUTEPUS JOCTOBEPHOCTH.

26. Knaccudukanmst KpuTepueB 10CTOBEPHOCTH.

27. BpakoBka BEIOPOCOB M KPUTEPHH UCKIIOUEHUS.



MMHUCTEPCTBO CEJILCKOI'O XO3SIMCTBA POCCUNCKOM ®EJIEPALIMN
(benepanbHOE TOCYIaPCTBEHHOE OFOKETHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICITIETO 00pa3oBaHUs
«Camapckuil rocyapCcTBEHHBIN arpapHblii YHUBEPCUTET
Hanpasnenue noarorosku: 36.04.02 3ootexuust
[Tpoduinb: PazBenenue, cenekims, TeHETHKA U BOCIIPOU3BOACTBO
CEbCKOXO035CTBEHHBIX )KUBOTHBIX
Ha3zBanue xadenpsl: «300TeXHUS»

JucuunnuHa: «MaTemMaTHueckue MeTo bl B OMOJIOTHH»

busersl k 3auery
buaer 1

1. POJIB CTaTUCTUYCCKUX METOJ0B B 6I/IOHOFI/II/I.
2. Tunel CTaTUCTUYECKUX PAIOB.

CocTraBHUTENb 3emckoBa H.E.
3aB. kadempoit Kapamaes C.B.
« » 20 roga

IIpumep ITaIOHHOTO OTBETA HA BONPOCHI OUJIETA

Bonpoc 1. Posib MaTeMaTH4eCcKHX MeTOA0B B OHOJIOTHH.

3HAUYMMOCTh MaTeMAaTUYECKUX METOOB B OMOJIOTHH ONpEAEseTcs] Kak CaMUM XapaKTepoM Co-
BPEMCHHBIX I/ICCJIGILOBaHI/Iﬁ B 3TUX 06JIaCTSIX, TaK U €CTECTBEHHBLIMU CBOMCTBAMU O6’beKTOB HU3YyUCHUS.
OCHOBHOH METOJI COBPEMEHHOW OMOJIOTHMH — KOJMMYECTBEHHBIM. KauecTBeHHass MHTEpIIpETaIus U3y-
YaeMBbIX SIBJICHHUI U MMponecCCOB AaBHO IEpeCTaIa OBITH AO0CTAaTOYHBIM U HAJICKHBIM MHCTPYMCHTOM IJIsA
MOJTBEPXK/ICHUSI WU ONPOBEP)KEHUSI BBIIBUTAEMBIX TMIIOTE3, J0KA3aTEeIbCTBA TEOPETUYECKUX MOJIO-
)i(GHPIﬁ, YCTAHOBJICHUS HNPUYUHHO-CICACTBCHHBIX 3aBI/ICI/IMOCTef/’I, ONpCACIICHUA BJIUAHUA q)aKTOPOB
Cpelbl Ha CBOMCTBA >KMBBIX CHCTEM. BOJBIIMHCTBO COBPEMEHHBIX OHMOJIOTMYECKUX HCCIEI0BaHUMN
HUMEET JIEJI0 C <«JIaBUHOW» YHCEJN, Yepe3 KOTOpbIE BBIPAKAIOTCS JIAHHBIE O pa3Mepax, Bece, BO3pacTe,
YHCIIEHHOCTH, OMomMacce, TUIOAOBUTOCTH OPraHU3MOB, NMPOAYKTHBHOCTH 3KOCHCTEM, YpPOKaHOCTH
COPTOB, KOHICHTpAalIUK BCIICCTB, COOTHOIICHUU MCKAY NPU3HAKAMU, NO3aMU q)aKTOPOB, Pa3siIMYHbIMU
KOJIMYECTBEHHBIMHU IMOKA3aTeIsIMU M YHUCIOBBIMU XapakTepucTukamu. Ha 3ToT kaxymuiics rnepBoHa-
YaJIbHO XaOTHYHBIM HAOOp MEPBUYHON YHMCIOBOM MH(OPMAIIMK HAKJIAIbIBAIOTCS CBOMCTBA CAMUX 00B-
€KTOB M3y4eHHSs, YCHIIMBAIOIIKE pa30poc JaHHBIX, B YACTHOCTHU IIMPOKasi N3MEHUYUBOCTh KUBBIX CHC-
TEM.

COBpeMeHHBIe MAaTEMAaTUUICCKHUEC MCTOAbI OKA3bIBAOTCA CTOJIb MOJIC3HBIMU TTPU 06p360TK€ YHuC-
JICHHBIX JIaHHBIX B OMOJIOTUU UMEHHO MTOTOMY, YTO OHM OCHOBAaHbI HA IPU3HAHUH U3MEHUYHUBOCTH U 00-
Jalal0T MOIIHBIMH Cpe/icTBaMH €€ yueTa. B urore, B KaxymieMmcs Xaoce MOJTY4eHHBIX (P BAPYT OT-
KPBIBAIOTCS] KOHKPETHBIE 3aKOHOMEPHOCTH, KOTOPbIE TPEOYIOT 0OBEKTUBHOM OLIEHKH.

HOI[TBep)KI[eHI/Ie CYHICCTBOBAaHNA 3aKOHOMCPHOI'0O B BUAUMOM Xa0CC€ U3MCHYHMBOCTH HOCTHUIA-
€TCsl TIOCPE/ICTBOM HCIIOJIb30BAHUSI METOAOB CTaTUCTHUYECKOro aHaiu3a. [IpuMeHeHne MpHUKIaaHBIX
METOAOB CTAaTUCTUKH K CIIOKHBIM XHWBBIM CHUCTEMaM CHOCOGCTBOB&HO MOSABJICHUIO HOBOT'O HaIIpaBJIC-
HUSl B OMOJIOTMYECKHX HayKax M MaTeMaTuKe, KOTOpoe MOJy4YyWsio Ha3zBaHue «ouomerpus». Kpome
JAHHOTO OOIIENPU3HAHHOTO TEPMHUHA, MCIIONIH30BAIMCH U UCIIONIB3YIOTCS JIpyrHe — OMOMETpUKa, Ba-
pHAaIOHHAsl CTAaTUCTUKA, OMOJIOTUYECKasi CTATUCTUKA, OOMaTeMaTHKa, B TOCIEAHEE BPEMsl - KOMIIb-



1oTepHast ouometpus. OHAKO Kakue Obl TEPMHUHBI M TPOMKHUE CIIOBOCOYETAHUS HU MIPUMEHSIIUCH, CYTh
JAHHOTO HAyYHOTO HaIlpaBJIEHUs OocTaeTcsi (aKTUYECKU OJHOW M TOM )K€ — CTaTUCTHYEcKas, MaTema-
TU4eckas 00paboTKa pe3yabTaToB HAOIIOAEHUI U SKCIIEPUMEHTOB B OMOJIOTHYECKUX HAyKaX, C IENbI0
OT/IEJICHUS 3aKOHOMEPHOTO OT CIy4aHOTO, OIEHKH Pa3HOOOPa3HBIX CBS3EH M 3aBHCHMOCTEH MEXIY
OMOJIOTUYECKUMH SIBJICHUSIMU, TIOUCKA MIPUYXH, ONIPEICTICHIS BIUSHUS (DakTOpa U T. II.

HekoTopsie nccnenoBatenu onpenessioT OHOMETPHUIO KaK HalpaBlieHUE, OoNuparolieecs Ha UH-
TYKTHBHBIA TOJXOJI, HIYIUHA OT KOHKPETHBIX SMIUPUYECKHUX JAHHBIX U (PAKTOB K TEOPETHUECKUM
0006menusM. [IyTh OT «OMIOUPUKHU» K OOIIUM TEOPHUSM «OOCTY>KUBAETCS» OMOMETPUYECKUMU METO-
JIaMH, TI03TOMY OMOMETPUIO MPUHSITO CYUTATh CPEJCTBOM SMIIMPUUECKOTO MO3HAHUS MPHUPOJIBEL. B oc-
HOBE OMOMETpPUHU JIe)KaT TaKUe pas3ziesibl MaTeMaTHUKH, KaK TEOpUsl BEPOSTHOCTEH U MaTeMaThyecKas
CTaTHCTHUKA.

Jlpyroii myTh Ha3bIBaeTCS NEAYKTUBHBIM MOAXOAOM, TP KOTOPOM Ha MEpPBOE MECTO BBIJIBUTA-
IOTCSl MaTEeMaTHYECKUE MOJICNIM, OCHOBAaHHbIE HA TEOPETUYECKUX OOOOIICHUSX, C MOCIEAYIOIIEN Mpo-
BEPKOW MOJIeTIEH OIMBITOM. DTOT MYyTh «OOCITYKHBAETCS» TaK Ha3bIBAGMOW MaTEMaTUYECKON OMOIOTH-
eil, nccremyromei TeopeTuyeckre MpooIeMbl ¢ TOMOIIBI0 MATEMAaTHUECKOTO MOICTMPOBAaHNUs. Xapak-
TEPHON O0COOEHHOCTHIO OMOMETPUHU SBJISIETCS TPUMEHUMOCTh €€ METOJIOB HE K €MUHUYHBIM (hakTam, a
TOJIEKO K UX COBOKYITHOCTSIM, K MAacCOBBIM siBJIeHUSM. VIMEHHO B c(hepe MacCOBBIX CITydalHBIX SBJIE-
HUN 00HapYXUBAIOTCS 3aKOHOMEPHOCTH, HE CBOMCTBEHHbIE €IMHUYHBIM 00bekTaM. B aToM miiane 06-
JacTh MPUJIOKEHUSI CTATUCTUYECKUX METOJOB B OMOJIOTUM U DKOJIOTMHM OYEHb 3HAUYMTEIbHA, TaK KaK
MHOTHE OMOJIOTHYECKHE SIBJICHHSI MAaCCOBBI 10 CBOEH MPHUPOJIE — B HUX YYaCTBYIOT HE OJIHA KJIETKa, He
0JiHa 0CO0b, HE OJTHA OaKTepHsl, HE OJMH BUJ WIIH MOMYJISAINS, a UX COBOKYITHOCTH, B3aMMOJICHCTBYIO-
e Mexxay coooi. OcyiecTBieHre COOBITUN B TAKUX COBOKYITHOCTSIX MOKET OBITh OI[EHEHO BEpOSIT-
HOCTMH. Takue mpoOJieMbl, KaKk U3MEHYHMBOCTH MOP(OIOTUYECKUX, (UZHOIOTHUECKUX MPHU3HAKOB
JKUBOTHBIX M PACTEHUH, BO3pacTHAs U3MEHUYUBOCTh OPraHOB y YEJIOBEKA, YCTAHOBJICHUE BIUSHUS KO-
JIOTUYECKHUX (PaKTOPOB, KOIMYECTBEHHBIN YUET OPraHU3MOB, KIIACCU(UKAIIMOHHBIE TTOCTPOCHUS B CUC-
TEeMaTHKe, U3yYeHHE HACJIEJICTBEHHOCTH B F€HETHUKE, MHAUBHUIYAJIbHBIH POCT OPraHU3MOB, MOMYJISIU-
OHHasl TMHAMHUKA YUCIEHHOCTH, OCOOCHHOCTH CYyKIlecCHHU (IIOCIIe0OBaTeNbHAs, 3aKOHOMEpHAs CMeHa
0JIHOTO coo0IecTBa ((pUTOIEHO3a APYTUM) SKOCUCTEM, MOTYT M3y4aThCsl JIUIIL C MOMOIIIBIO MaTeMa-
TUYECKUX M MaTEMaTUKO-CTaTUCTUYECKUX MeToH0oB. C Apyroil CTOPOHBI, HE BCSKOE MCCIIEOBAHUE B
OMOJIOTUH U KOJIOTUU JOJHKHO U MOXKET OMUPATHCS Ha OMOMETPHIO, MHOTHE BEIMKUE OTKPBITHS ObLIH
c/enanbl 0e3 UCIOb30BaHMs KOJMUECTBEHHBIX METOI0B aHanu3a. Ho B Tex 00macTsx OHOIOTHYecKux
HayK, TJie UCCIIEeI0BAaHUs MPOBOJISATCS HA OCHOBE U3MEPEHUI U MOJCUETOB, UTHOPHUPOBAHUE CTATUCTH-
YecKoi 00pabOTKH MOJIYYEHHOTO HCCIEe0OBAaTeIeM MaTepuana MOXKET NMPUBECTH K Mo yOeauTeNb-
HBIM WJIM JJa)kKe OIMOOYHBIM BbIBOJaM. HampoTuB, KOPpEKTHOE MpUMEHEHHE OHOMETPUYECKUX METO-
JIOB YBEITMYMBACT JIOKA3aTEIHHOCTh CACIAHHBIX 3aKIIFOUEHUH, TOMOTAeT MPABIIILHO TUIAHUPOBAThH IKC-
NEPUMEHTBI, BBISIBISTH CKPBITbIE 3aKOHOMEPHOCTH U MPABUJIBHO MX HHTEPIPETUPOBATH, YCTaHABIIH-
BaTh NMPUYUHBI HAOTIOJAEMBIX SIBJICHHM, OTACINSATh UX OT CJIEICTBUMN, BEIICTSTh U3 MHOXKECTBA BO3/ICH-
CTBYIOIIMX Ha sBJIeHUE (aKTOPOB HauboJiee BaKHbIE, U3MEPATH CUIIY UX BIUSHUS, Aa€T BO3MOXHOCTh
MOJYyYUTh TOYHYIO KOJUYECTBEHHYIO XapaKTEPUCTHKY H3MEHUYMBOCTH HCCIENYEMBIX IOKa3aTese,
OLICHUTDH JTOCTOBEPHOCTH MPOBEPSEMON TUIOTE3bl, ONPEACTUTh CTENEeHb Pa3Iuuuii MEeXAy MpHU3HaKa-
Mu. HecMOTps Ha IIEHHOCTh IPUMEHEHHSI METOZI0B MAaTEMaTHUKU B OMOJIOTHH, CYIIECTBYIOT HEKOTOPBIC
OIACHOCTH, OT KOTOPBIX CJIEIYET MpelocTepedb CTYIEHTOB U HAYMHAIOIINX UCCIIeJoBaTeNeH.

[lepBast U3 HUX — 3TO MEXAaHMUYECKOE UCIOIB30BAaHUE KOJIMYECTBEHHBIX METO/IOB aHAIN3a B HC-
CIIeIOBaHMX, 0€3 MOHUMAHUSI UX CYTH U MPUIIOKUMOCTU K TEM HJIM UHBIM OMOJIOTMYECKUM SBIICHUSM
U 9KOJOrHYecKuM MporeccaM. OueHb BaKHO 3HATh M YYUTHIBATH OCOOCHHOCTH U YCIIOBHS IPUMEHE-
HUS T€X WM MHBIX CTAaTUCTHUYECKHUX MPOLEAYp, MOCKOJIbKY JHO00H METOJl MMEET CBOM OTpaHUYEHHUS.
be3 ydera 3THX OrpaHMYeHU MPUMEHEHHE COOTBETCTBYIOIIETO METO/Aa CTAHOBUTCS MaTeMaTHUECKU
HEIPaBOMEPHO, ATO MPUBOJUT K (anbcuuKaIiy pe3yinbTaToB U BHIBOJIOB Hay4yHOIl paOOThI, K OTKIIO-
HEHMIO TIPOBEPSAEMON TUIIOTE3BI TaM, I7Ie Ha caMOM Jiesie e€ HYXKHO ObLT0 OBl MPUHSATH, K YCTaHOBIIE-
HUIO BIMSIHUS (DaKTOpa, KOTOPBIA B PEAIbHOCTH HE BIIMSAET, K MOATBEP)KJIEHUIO HE CYIIECTBYIOIIMX
CBsI3eH MEXIy dJieMeHTamMu cucTeMbl. OnrcanHabie GanbcuUKay MOTYT BOSHUKATh MpU (HOopMaib-



HOM NPUMEHEHUN OMOMETPHUUYECKUX METOJOB C LIEIbI0 CO3/1aTh JHIIb BUJUMOCTh CTPOTOH HAyYHOCTH
B TOM WJIM MHOW HCCJIEN0BAaTENbCKOM paboTe. Bropas omacHOCTh CBsi3aHA ¢ MIMPOKO PaCIpOCTpPaHEH-
HBIM MHEHHEM O TOM, YTO MaTeMaTndeckas o0paboTka TaHHBIX MOXKET €CIM HE MOJHOCTBIO y4eCTh, TO
CBECTH K MUHUMYMY T€ TE€XHHUYECKHE, OpraHN3allMOHHbIE U METOUYECKHE OIIHNOKH, KOTOPbIE BO3HUK-
J¥ TpU MPOBEICHUU HcciefoBaHus. Ha 3To 4acTo HameroTcss HEeZOOPOCOBECTHBIE HCCIIENOBATEIH.
JlanHoe MHeHUE TITy00KO OMIMO0YHO, CTATUCTUYECKHE METOIbI MOYKHO C PaBHBIM YCIIEXOM MPUMEHSITh
KaK K BEpHBIM JIaHHBIM, TaK ¥ K HEMPABWIBHO MOTy4YeHHBIM. B maHHOM ciiydae paboTaeT NMPHUHIIUIL:
«4TO TOCEeIIb, TO U MOKHENIbY. [103TOMy OMOMETPHI0 MOXKHO CPAaBHUTH C )KEPHOBOM, «KOTOPBIN BCSI-
KYIO 3aCBIIIKY CMEJIET, HO LIEHHOCTh [TOMOJIa OINPENEISETCS UCKIIOUUTENBHO LIEHHOCTHIO 3aChIIIaHHO-
ro».

Bonpoc 2. Tunel cTaTHCTUYECKUX PSAOB.

Matemaruueckas 00paboTKa cOOpaHHBIX TaHHBIX HAYMHAETCS C MOCTPOCHHS TaK Ha3bIBAEMbIX
CTaTUCTHUYECKUX PSAAOB, MPEICTABISIOMNX COOOH HAOOp YUCIOBBIX 3HAUEHHUH MpPU3HAKA, PACIOJIO-
JKEHHBIX B OIpeie]IeHHOM nopsiake. PaccMoTpum 6osee moapoOHO THUIIBI CTATUCTUYECKUX PSIIOB.

1. PankupoBaHHBIA P — OAVMHAPHBIA Psii, B KOTOPOM 3HAYEHMS MPU3HAKA paclojararTcs B
BO3pacratomeM (win yosiBatomieM) nopsiake. [Ipumep: umeercs Habop mudp: 34342543345, U3 Hux:
23333444455 — panHXMpOBaHHBIA psiA. 3HAUCHUE PsAJIa: MOKHO OIPENEIUTh pa3Max M3MEHUYMBOCTU
npu3Haka (ot 2 10 5), HauboJsiee yacTo BCTpedarorieecs 3HaueHue (3 u 4), MoAroTOBUTEIBHBIN dTar
JUISI IOCTPOEHUS BapUallMOHHOIO Psijia.

2. BapuanuoHHsi#t psn (psa pacupeneseHus) — IBOWHON PsIJT YUCell, OTPAKAIOIINK COOTHOIIIE-
HUE paH)XKMPOBAHHBIX 3HAYCHU MPHU3HAKA C YACTOTOM MX BCTPEYAEMOCTH B JaHHOH BhIOOpKe. Jlpyru-
MH CJIOBaMHM, BapUAIMOHHBIN P — 3TO JBOMHOMW Psijl YKCEII, COCTOSIIIMN U3 KJIACCOB M YaCTOT BCTpe-
yaeMoCTH 3HaueHuil npusHaka. [lpumep: 23333444455 — panxupoBaHHbIN psn, 2;3;445 — 3HaueHUs
npu3Haka, 1442 — yactora BCTpEYa€MOCTH. 3HAYCHUE BAPUAIMOHHOTO pAJla - OH MO3BOJISIET OINpe/e-
JIUTh 3aKOHOMEPHOCTh BAPbUPOBAHHUS (3aKOH paclpeAesIeHus) U3y4aeMoro Mpru3HaKa. B 3aBu-
CUMOCTH OT TOTO, B KaKOM JMala3oHe U KaK BapbUpYyeT MPU3HAK — AUCKPETHO WJIM HENPEPHIBHO, —
CTaTHCTUYECKAsi COBOKYITHOCTh MOXET PacCHpeesIThCsl B OC3bIHTEPBAILHBIN HIIM WHTEPBAIBHBIA Ba-
pHUAIMOHHBIC PsiBl. THUIT BApUAITMOHHOTO Psifa MOXKHO omnpeaenuth mo hopmyne (Jlakun, 1990): M(K)
= Xmax — Xmin / k, rie A — mmprHa KJIacCOBOro MHTEpBaia, X max; Xmin — MaKCUMaJIbHOE U MUHU-
MaJlbHOE 3HaueHue BHIOOPKHU, k — YMCIIO KJIacCoB, HAa KOTOpBIE clielyeT pa3OuTh BapualMIo MpU3HAKA.
PaccuntsiBaetcs mo popmyne Crepmxkeca: k = 1 + 3.321g(n), rae n — o6bem BbIOOpkH. Takum o0Opa-
30M, ecid A = 1 uimu A = 1, TO cTpouTCst OE3BIHTEPBAIBHBINA PsI/I, €CIIU A # 1, TO CTPOUTCSI HHTEPBAJIb-
HbIH psan. Ecnu mpusHak BapbupyeT JUCKPETHO M B y3KuX rpaHunax (A =1 wmm A = 1), To cTpoutcs
Oe3bIHTEpPBAIbHBIN BapUAIIMOHHBIN psii. PaccMOTpUM JaHHBIE O KOJMYECTBE NMTEHLIOB B THE3/1aX Jipe-
BecHOM JlacTouku Tachycineta bicolor (Poxunkwuii, 1973): 46 6455555551454545574665
644565542646256554. lanublii npU3HAK SBISIETCS JUCKPETHBIM M A = 1, 3HAYUT J0CTATOY-
HO TIOJICUMTATh BCTPEUAEMOCTh KOHKPETHBIX 3HAYCHWU, HEe pa30HMBas MX Ha KIJIACCOBBIE MHTEPBAJIBL
Hckomplii Oe3bIHTEPBATILHBIN BapUAlIMOHHBIN Psil OyJIeT BBINISIAECTH cienyromuM obopasom: Kommue-
cTBO nTeHoB YacroTa BcTpeuaemoctu 1- 1;2-2;4—-11;5-18;6-9;7— 1.

HNuTepBanbHblii psia. HTEpBAIbHBIN BapHallMOHHBIN Psii TPUMEHSIETCS, €CJIM M3y4aeMblil pHU-
3HAaK M3MEHSETCS HempephIBHO (A # 1) WM 3HAaYeHUs AUCKPETHOTO NMpH3HAaKa, BaApbUPYIOLIETO B LIH-
POKHX Mpeenax, MMEIOT Majyto MOBTOPSIEMOCTb.

Hanpuwmep, B Boge MenkoBoaHoro o3epa Hepo (SpocnaBckast o6nacth) B TeueHHE rojia ObLIH
M3MEpPEHBbl KOHIIEHTpauu od1ero ¢ocdopa (B Mxr/n): 46; 41; 153; 98; 140; 95; 208; 88; 65; 108; 60;
41; 179; 320; 176; 118; 191; 108; 62; 91; 90; 66; 189; 274; 170; 95; 62; 108; 45; 58; 90; 83; 202; 134;
166; 82; 117; 62; 91; 37; 80; 45; 111; 83; 120; 108; 91; 241; 90; 66; 163; 110; 117; 91; 180; 104; 91;
134; 92; 83.

Jljig TOCTpoeHUs] UHTEPBaJIbHOTO BapUAllMOHHOIO Psijia ¢ Hayajla BeCh JMara3oH W3MEHYUBO-
CTH KOHIIEHTpauui obmero ¢ocdopa pa3OuBaeTcs Ha CEPUI0 PABHBIX KIACCOBBIX MHTEPBAJIOB, 3aTEM
MOJICYMTHIBAETCS, CKOJIBKO BapHAHT MOMAI0 B KA/l MHTepBal. YWCIO KJIACCOB 3aBUCUT OT BEJH-



YHHBI BBIOOPKH: eciu yucio BapuanT 30-60 — umcio kiaccoB 6-8; ecnu 61-99 — 7-8; ecnu 100 u 6onee
-9-12.

B nHamem npuMepe BeTUUMHA KJIACCOBOTO MHTEpBaia A = 41, 4MCIIO KIIACCOBBIX MHTEPBAIOB k
=7, MK) = 320-37/7=40,4 = 41. COOTBETCTBEHHO BapHaIlMOHHBINA psiT uMeeT BUA: KitaccoBbie HHTEp-
BaJIbl KOHIIeHTpanui (Mxr/n); 37 78; 78.1 119; 119.1 160; 160.1 201; 201.1 242;283.1 324.

Yacrota BcTpeuaemoctu 14; 28; 5; 8; 3; 1; 1.

3. BpeMeHHO pan (psii AMHAMHUKHN) — IBOMHOW psiJ] YMCEN, OTPAKAIOLIUI BapbUPOBAHUE BapH-
aHT U3y4yaeMoro mpu3HaKa BO BpeMeHH (110 TofaM, MecslaM, JHsIM, yacaM). [Ipumep: ce30HHBIE n3Me-
HEHHs OMOMacchl (PUTOIUIAHKTOHA B 03€Pe MOYKHO 0XapaKTEPH30BAThH CIEAYIOIIMM BPEMEHHBIM PsIOM
2;11; 6; 1; 20; 30; 10; 2 — 6momacca ¢urtorutanktona (mr/n), [II IV V VI VII VIII IX X — mecsipl.

4. DMIUPUYECKHUI Psii perpecCu — ABOMHOM psii YMCeN, OTPAXKAIOIIUNA CBSI3b MEXAY 3Hade-
HUSMH COTIPSDKEHHBIX Mpu3HaKoB. [Ipumep: B 2011 r. B paitoHe Ouoctaniuu «Yieima» CTyAeHTaMH
SApl'Y ObuM MOMyYEHBI CIEAYIONIME AAHHBIE O YMCICHHOCTH HACEKOMBIX-ONBUIMTENEH Ha MPOOHOM
momasake (X) u Temneparype Bo3ayxa B mepuoiabl yuera HaceKoMbix (Y): X: 17 19 59 114 94 78 78
64 78 48353655 11; V:1716.823.825.62724.721.822.723.121.820.3191514.518.8

8.3. Kpurepnu onennBanusi ypoBHs cGOPMHPOBAHHOCTH KOMIIETCHIMIA
Kpurepum oueHku K 3a4ery.

OreHka pe3ynbTaToB 00Y4YEHUS 1O AUCIUIUIMHE B (hopMe YpOBHS CHOPMHUPOBAHHOCTH KOMIIO-
HCHTOB 3HATh, YMGTB, BJIaACTh 3asiBJICHHBIX I[I/ICI_II/IHJII/IHapHBIX KOMHGTCHL{I/If/’I HpOBOl[I/ITCH 110 2-X
OaJUTbHOM ITKaJIe OIEHWBAHMS MyTEM BBIOOPOYHOTO KOHTPOJISI BO BpeMs 3adeta. OTBET CTyAeHTa Ha
3aueTe KBATHU(PUITUPYETCS «3aYTCHOY, «HE 3aUTCHO.

[IIxana oreHUBaHud 3a4eTa

Pesynbrar Kpurepuu (nonucarb Kputepuu B COOTBETCTBUU C KOMITETEHIIUSIMU)
3ayeTa
«3a4TEHO» OTtBeT 0o0yd4aromerocst Ha BOTPOC JOJKEH OBITh MOJHBIM U Pa3BEPHYTHIM, HU B

KOEM CITydae He 3a4MThIBATHCS JOCIOBHO, COJIEPKATh YETKHE (hOPMYITUPOBKH BCEX
OTIpeIeNIeHUH, KacalolMXcsl YKa3aHHOTO BOIPOCa, MOATBEPKAAThCS (DaKTUUECKH-
MH nTpuMepamu. Takoil OTBeT JOJKEeH MPOJEeMOHCTPUPOBATh 3HAHHE 00YJaIOIINM-
Csl MaTepuaa JeKIui, 6a30Boro yueOHMUKA U IOTIOJIHUTENILHON JINTEPATYPHI.

«He 3auTeHo» | OTBeT 00y4aromerocsi Ha BOIPOC COAEPIKUT HEMpaBUIbHBIE (POPMYIUPOBKU OC-
HOBHBIX ONpEJENIEHUH, MPSIMO OTHOCSIIUXCS K BONPOCY, WU 00ydYaroImuiics Bo-
o0I11e HEe MOKET MX J1aTh, KaKk U MOATBEPIUTH CBOM OTBET (haKTUUECKUMH MPHME-
pamu. Takoi OTBET AEMOHCTPUPYET HE3HAHUE MaTepuaa JUCIUILIUHBL.

8.4 Mertoauyeckue marTepuasibl, ONpeAesOIIAe TNPOUEeIYPbl OIECHUBAHUS 3HAHUIM,
YMeHHUIi, HABBIKOB H ONbITA [eSTEJbHOCTH, XAPAKTEPU3YWIIUX 3Tanbl (opMupoBaHUS
KOMIIeTeHIM

OreHka 3HaHWHM, YMEHUH, HaBBIKOB, XapaKTEPHU3YyIOIIas 3Tarnbl (OPMUPOBAHUS KOMITCTCHIIUIA
no aucuuiuinHe «MareMaTHyecKue MEeTOJAbl B OMOJIOTMH» TPOBOAUTCS B (opMmMe TeKyled u
MPOMEXYTOUYHOU aTTECTAIIUH.

KonTponb Tekymieil ycneBaeMOCTH OOyYaroIUXcs — TEKyIlash aTTecTalus — MPOBOJIUTCS B
XOJIe ceMecTpa C LeNbI0 ONpPEeNeHHs] YPOBHS YCBOEHHs OOy4YalrOUIMMUCS 3HAHUM; GOpMHUPOBaHUS Y
HUX YMEHUH M HaBBIKOB; CBOEBPEMEHHOI'O BBISBJICHMS IIPENOAaBaTeIEM HEJOCTAaTKOB B IOJITOTOBKE
Oo0yJaroImuXxcsi W MPHUHATHA HEOOXOIUMBIX Mep IO €€ KOPPEKTHPOBKE; COBEPIIEHCTBOBAHUIO
METOAMKH OOydYeHHs; OpraHu3aluu y4yeOHOW pabOThl M OKazaHUS OO0YYarOUIUMCS WHIMBHyaTbHON
ITOMOMIH.

K KOHTpOnt0 Tekylell ycneBaeMOCTH OTHOCSTCS NpOBEpKa 3HaHWM, YMEHMH W HaBBIKOB
o0ydJaronuxcs:



Ha 3aHATUAX (OIPOC, 00CYKAECHUE Pe3yIbTaTOB JIA0OPATOPHBIX padoT);
0 pe3yJibTaTaM MPOBEPKHU Ka4eCTBAa KOHCIEKTOB JIEKIIMHM U MHBIX MaTepUaIOB;
0 pe3ylbTaTaM oOT4YeTa OOYYaIoUMXCSd B XOJ€ WHAWBUIYAIBHOM KOHCYJIbTAIlHH
npernoaaBartess, IPOBOJIMMOI B 4aChl CAMOTIOATOTOBKH, 10 UMEIOIIMMCS 3a/I0JKEHHOCTSIM.
KoHTponb 3a BbIOJIHEHHEM OOYUYAIOMIMMUCS Ka)XIOTO BHJA PabOT MOXET OCYLIECTBISATHCS
MO3TAIHO U CIIYKUT OCHOBAHUEM IS MIPEIBAPUTENILHOMN aTTeCcTalluy 10 AUCLIHUIIINHE.
[TpomMexyTodHast aTTecTalus MO JUCIHUILTUHE MPOBOJUTCS C IENBIO BBISBICHUS COOTBETCTBUS
YPOBHSI TEOPETUYECKUX 3HAHWM, NMPAKTUYECKUX YMEHHIl UM HABBIKOB IO JUCUUIUIMHE TPeOOBaHUSAM
®I'OC o HampaBIEHUIO TTOATOTOBKU B (hopMe IK3aMeHa.
3adeT MpOBOAMTCS TOCIE 3aBEPIICHUS W3Y4YEHUs TUCHIUILIMHBI B 00beMe pabouell ydeOHOMU
nporpaMmMbl. @opMa IpoBeIEHUS 3aUeTa MPOU3BOAUTCS YCTHO — IO OUjIeTam.
®dopma KOHTPOJIS 10 AUCHUIIIMHE BKIIOYAET B ce0sl TEOPETUUECKHE BOIIPOCHI, MTO3BOJISIOLINE
OLICHUTh YPOBEHb OCBOCHHS OOYYAIOIIMMHCS 3HAHUM W TPAKTHYECKUE 3a/laHMsl, BBIABISIONINE
CTerneHb C(POPMUPOBAHHOCTU YMEHUN U HABBIKOB.
[Tpornetypa orieHMBaHUs KOMIIETEHIIUN, O0YJaIOIINXCsl OCHOBAaHA Ha CIIEAYIONNX CTaHJapTax:
1. [leproAMYHOCTH MPOBEIEHNUS OLICHKH (Ha Ka)/10M 3aHSTHH).

2. MHOTOCTYNEHYaTOCTh: OIIEHKa (KaK MpenojaBaTeieM, TaK U OOyYarolIMMUCS TPYIIbI) U
caMOOIleHKa oO0ydJaromerocsi, 0oOCYyXJeHHE pe3yJbTaTOB U KOMIUIEKCA Mep IO YCTPaHEHUIO
HE/I0OCTATKOB.

3. EIMHCTBO HCHOJIb3yeMOW TEXHOJOTHH Il BCEX OOYYAIOIIMXCS, BBIMOJHEHUE YCIOBHI
COITOCTaBUMOCTH PE3YJIbTaTOB OLCHUBAHUSI.

4. CobnroieHue IMOCNe0BATEILHOCTU TMPOBENECHUS OLEHKU: MPETyCMOTPEHO, YTO pa3BUTHE
KOMIIETEHIIMH UIET MO BO3PACTAHHIO MX YPOBHEH CIOXHOCTH, @ OLIEHOYHBIE CPEICTBA Ha KaXJIOM
JTare yYuThIBAIOT 3TO BO3pacTaHue.

KpaTkas xapakTepucTHKa NpOLEAYpHl pealu3alliil TEeKYIIEro KOHTPOJIS M MPOMEKYTOUHOM
aTTecTallly MO JUCIUILIMHE AJIsl OLIEHKH KOMITETEHIMI 00yJaromuxcs IpecTaBiieHa B TabauIle:

Ne HaunmenoBanue KpaTkas xapakTepucTka npoueaypbl IIpencrasnenue
n/n OLIEHOYHOI'0 OLICHMBAHMSI KOMIIETEHIIUI OLICHOYHOI'O
cpencTBa cpenctBa B GoHJIE
1 YcrHbIi onpoc VYCTHBII ONpoc MO OCHOBHBIM TEPMUHAM Bomnpocel o
MOXET TPOBOJAUTHCA B  HAYale/KOHIE | Temam/pa3zaenam
71a00paTOPHOTO WIJIM MPAKTUYECKOTO 3aHSATHS JUCIUTLTAHBI
B TeueHue 15-20 muH. JInbo ycTHBIN ompoc
MPOBOAUTCS B TE€YEHHE BCETrO MPAKTUYECKOTO
3aHATHSL TI0 3apaHee BBIAAHHOM TEMaTHKE.
Br16panHbIii npenoaBaTeaeM 00yJaronuics
MOYKET OTBEYATh C MECTa JINOO y TOCKH.
2 3auer [IpoBomuTcs corymacHo rpaduKky ydeOHOTO Komrmekt
npouecca. Ilpu  BBICTaBIEHHH  OLIEHOK | BOIIPOCOB K 3aueTy
YVUUTBHIBA€TCSI ~ YpPOBEHb  IPUOOPETECHHBIX
KoMIIeTeHIIMi oOyuaromerocs. KomMmoHeHT
«3HaTh)»  OILIGHUBAETCA  TEOPETHUYECKUMHU
BOIIPOCAMH TIO COJEPKAHUIO JTUCHUIIINHBI,
KOMIIOHEHTBl ~«yMETb» U  «BIAJETh) -
MPaKTUKOOPUEHTUPOBAHHBIMH 3aJaHUSIMU.




Pabouvas nporpaMma coctasiena Ha OCHOBAHHH (enepanbHOro rocyapcTBEHHO-
ro 06pa30BaTeIBHOrO CTAHAAPTA BhICIIEro 06pasoBaHusl (PI"OC BO).

Pabouyro nporpammy paspaboran:
[Tpodeccop kadenpsr «3oorexuus»,

1n.6.H., nouent 3emckosa H.E, Ojﬁ%

nadnics !

Paccmotpena u ogo6pena na sacesannn Kadeapsl «300TexHus»
«fh » O 2021 r., nporokon Ne @ .

3asenyrommit kadeapoii i
Jl.c-x.H., npodeccop C.B, Kapamaes ;?f W e
ﬁmrdj {Jll

COI''TACOBAHO:
llpencenarens Meronuueckoii komucenu dpaxynsrera /? '
JL.B.H., npoeccop A.B. CasunkoB A
PO ﬂ o p———
Pykosoaurens OITOIT BO o
H.c.-x.H, npoeccop A.M. YxTBepos { -"f"}'i:f.u )]
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