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1 HEJIb 1 3AJAYHN OCBOEHMUSA JTUCIIAITJIMHBI

[lenpro OCBOCHUS MUCHUIUTMHEI «MaTeMaTudecKue METObl B OMOIOTHIY SBIsETCS GOpPMHUPO-
BaHHE y OOYYAIOIIMUXCS CHUCTEMbI KOMIIETCHIIMH IPU HCIOJIb30BAHUU MATEMaTHYECKUX METOJOB B

OHOJIOTHUH.

33,[[8‘11/11 BHpa6OTKa 3HAaHUH H yMCHHﬁ, HeO6XOI[I/IMBIX JJI1 UCITOJIB30BaHHUsA CTAaTHCTHYCCKHUX
MCTOI0B B OuoJiorum B OCIAX ONITUMU3all1 06pa6OTKI/I HAay4YHO-UCCJICAOBATCIIbCKUX PC3YJIbTATOB.

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII BO

Juctummuna (51.0.03) «MaremaTHYeCKHe METOAbI B OMOJIOTHH» OTHOCHTCS K 00sI3aTCIIbHOM

yactu 6soka b1. uctumuimael (Moayin), npeaycMotrpeHHbix yaeousim @I'OC BO.
Juctummaa u3ydaercs Ha 1 kypce Bo 2 cemectpe 1o o4Hoi popme oOydenus; Ha 1 kypce B 1
ceMecTpe 1o 3a04HOi hopMe 00yUeHHS.

3 KOMIIETEHIMHU OBYYAIOLIIETI'OCA, ®OPMUPYEMBIE B

PE3YJIbTATE OCBOEHUA JUCIUIIJIMHBI / O’ KUJAEMBIE PE3YJIBTATbHI
OBYYEHMUA 110 3BABEPHIEHUN OCBOEHUA
IMPOI'PAMMBbI JTUCHUTIJIMHBI

[Tponiecc u3ydyeHus AUCUUILIMHBI HAIpaBjieH Ha (JOPMHUPOBAHUE CIENYIOIEH KOMIETeHIUH (B
cootBercTBuH ¢ PI'OC BO 1 TpeboBanusimu Kk pesynabraram ocsoerus OITOII):
Kapra ¢opmupoBaHust KOMIETEHIMH 10 JUCLUIUIMHE

X cHUTyauui
Ha  OCHOBE
CHCTEMHOTO
MOJIX0/1a,
BEIpadaThIBa
Thb
CTpaTeruto
NeuCcTBUM

Koa xom- Pesynbrarel ocBoenust OIIOIT | MuaukaTopsl JOCTUKEHHS PE3yJIbTaTOB O0yUeHUS
NETEHIUU (Coneprxanne KOMIIETCHITUH ) [0 JUCLIUIIIMHE
YVK-1 NO-1 Anammsupyer mnpoOseM- | 3HaeT METOIMKY CHUCTEMHOI'O IOJIXOAa JUIs aHaiu3a
Crocoben HYI0 CHUTYyallil0 KakK CHCTEMY, | TPOOIIEMHONU CUTYaITIH.
OCYILIECTBIIS | BBIABJIAS €€ COCTABIAIOIIME H | YMEET BBIABIATH IPOOIEMHYIO CUTYalluIO KaK CUCTEMY,
Th CBsA3U MCIKIY HUMMU. BBIABJIAA €€ COCTABJIAIOIIUC U CBA3HU MCKIAY HUMMU.
KPUTHYECKH Brnageer ymeHuem BbIpa0aThIBaTh CTPATETHIO JIEHCTBUN
i aHaIn3 B OCYIIIECTBJICHUN KPUTHYECKOTO aHAN3a MPOOIEMHBIX
POOJIEMHBI CUTYaIil Ha OCHOBE CHCTEMHOTO MOIX0/Ia.

-2 OcymiecTBiusieT MOUCK Ba-
PHAHTOB PEIICHUS MOCTABJICHHOM
MPOOJIEMHOM CHUTYal[il HA OCHO-
B€ OOCTYIIHBIX HMCTOYHHUKOB HWH-
dopmanuu. Omnpesensier B pam-
Kax BBIOPAHHOTO aJrOpuUTMa BO-
mpochl  (3aa4uu), MOJIEKAIIHE
nanbHene paspadorke. [Ipen-
JIaraeT CrocoObl UX PEIICHHS.

3HaeT METOAMKY IMOWCKAa BapHAHTOB PEUICHHS IMOCTaB-
JICHHOW NMPOOJIEMHOIN CUTyallMH Ha OCHOBE JOCTYITHBIX
WCTOYHUKOB HH(POPMALIUH.

YmMeer ompenenaTe 3amaud, TpeOyromue naabHEeHIen
Pa3pabOTKH U PEIICHUSL.

Brageer ymeHuweM pemieHus 3a1ad, I[TOCTYMAIOMINX
BCJIEJICTBHE BOSHUKHOBEHUsI TPOOJIEMHOM CUTYaluu

NN-3 PazpabareiBaeT
CTPATETHIO IOCTHIKCHUS
IIOCTABJIEHHOM LIEJIN KaK
MOCIE0BATEILHOCTD IATOB,
MPEIBUIS PE3YJIbTAT KaXKI0r0
W3 HUX U OLIEHUBASI X BIIMSHUE
Ha BHEIIIHEE OKPYKEHUE
IUIAHUPYEMOU e TEILHOCTH 1 Ha
B3aMMOOTHOIIICHUS YYaCTHUKOB
STOH JESITEILHOCTHA

3HAeT TEOPHIO CTPATErMH JOCTIDKEHUS ITOCTAaBICHHON
e KaK TOCJIeI0BAaTEeILHOCTh IAroB, MPEABUAS pe-
3yJbTAaT KAKIOTO W3 HUX W OIICEHWBAas WX BIMSHUE Ha
BHEIIIHEE OKPYKCHHUE TJIaHUPYEeMOU ACSITEIbHOCTU U Ha
B3aMMOOTHOIICHHSI YIACTHHKOB 3TOU JESTEIHHOCTH.
Ywmeer pa3pabaThIBaTh CTPATETHIO JOCTIDKECHUS TTOCTAB-
JIEHHOM LeNH KaK MOCJIeI0BaTENbHOCTD 111aroB, IIPEIBU-
Il pe3yJIbTaT KaXKJI0TO W3 HUX ¥ OIICHUBAs UX BIIMSIHHE
Ha BHEIIHEE OKPY)KEHUE TUIAHUPYEMOH NEATeTLHOCTH U
Ha B3aMMOOTHOIIEHUS YYaCTHUKOB 3TOH IESITEIbHOCTH.
Brageer ymMeHneM JTOCTHKEHUS MTOCTaBICHHON LENH




OIIK-4
Crniocob6en
UCTIOJB30BaT
b B
podeCcCroH
aTbHOU
JICSATEIILHOCT
U METOJbI
pernreHus
3aga4y c
UCIIOJIb30Ba
HUEM
COBPEMEHHO
ro
obopynoBaH
us pH
pa3paboTke
HOBBIX
TEXHOJIOTUH
u
UCIIOJIB30BaT
b
COBPEMEHHY
10
npoeccroH
aIBHYIO
METOJI0JIOTH
10 TUTSI
MIPOBEICHUS
JKCIICPUMEH
TaJIbHBIX
WCCIIeJIOBaH
7051 u
UHTEpIpeTa
87054 ux
pe3yIbTaToOB

N/I-1 3HaeT COBpEeMEHHBIE TEX-
HOJIOTHH, 000PYIOBaHUE U HAY4-
HbIC OCHOBBI MPO(eCcCHOHATHLHON
JESTCILHOCTH.

3HAaeT COBPEMCHHEIC TEXHOJOTUH, O0OpyIOBaHHE U
Hay4YHbIE OCHOBBI NPO(ECCHOHATBFHONW IeSTENFHOCTH
JUTSL MCTIOJIb30BaHUsI B MPO(GECCHOHANBHON NEsSTEIbHO-
CTH.

YMeer ucnoib30BaTh B MpoheCCHOHATBHON NeITeIhHO-
CTH METOJBI PEIIeHHUs 3a7a4d C UCIOIBF30BAaHUEM COBpE-
MEHHOT'0 00OPYJIOBaHUS MPHU Pa3pabOTKEe HOBBIX TEXHO-
JIOTUH ¥ MCIIOJIb30BaTh COBPEMEHHYIO MPO(EeCCUOHAb-
HYI0 METOJIOJIOTHIO JJISl TIPOBEAEHUS SKCIIEPUMEHTAIIb-
HBIX UCCICIOBAHUM U MHTEPIIPETALIUU UX PE3YIHTATOB.
Brajeer coBpeMEHHBIMH TEXHOJOTHSAMH, OOOPYIOBa-
HUEM M HAYYHBIMH OCHOBaMH MPO(eCcCHOHATBHOMN /Ies-
TEIHHOCTH

N-2 VYmeer wucnonawp3oBath B
Mpo(heCCUOHATBHON  JIeATCIILHO-
CTH METOABl pEIIeHHs 3amad C
WCTIONIb30BAaHUEM COBPEMEHHOTO
00opyIOBaHUS npu
pa3paboTKe HOBBIX TEXHOJOTHI

3HaeT METOABI PEUICHHUS 3a[ad C UCIOJIb30BAaHUEM CO-
BPEMEHHOTO 000pyaOBaHUS npu
pa3paboTKe HOBBIX TEXHOIOTUI

YMeeT ncnonb30BaTh B NPOPECCHOHANBHON JesITENbHO-
CTH METO/bI PELICHHUS 3a/1a4 C MCIOJIb30BaHUEM COBpE-
MEHHOTO 00OPYJOBaHUS MPHU pa3pabOTKe HOBBIX TEXHO-
JIOTHHA ¥ HMCIIOJb30BaTh COBPEMEHHYIO NPO(hecCHOHATb-
HYI0O METOJIOJIOTHIO JJISl TIPOBEEHHUS IKCIIEPUMEHTANb-
HBIX UCCIICIOBAaHUN U MHTEPIIPETALH UX PE3YJIbTaTOB.
Brnaneer MeTonaMu peieHHs 3afad ¢ MCHOJIb30BAHHEM
COBpPEMEHHOTr0 000pYZOBaHMs MPH pa3paboTKe HOBBIX
TEXHOJIOTHH

WJI-3 BnageeT HaBBIKAMH CO-
BpEMEHHON TpodeccrnoHaTbHON
MCTOHOJIOTUN [JIA TMPOBCACHUA
HKCIIEPUMEHTAIBHBIX HCCIIeI0Ba-
HUA W UHTEpIpeTalH WX pe-
3yJIbTaTOB.

3HaeT COBPEMEHHYI Npo(ecCHOHAIBHYI0 METOHO0JIO-
THIO JUISI IPOBEACHUS SKCIICPUMEHTAIBHBIX HCCIIEA0BA-
HUH U UHTEPIPETAlUU UX Pe3yJIbTaTOB.

YMeeT ucnonbp30BaTh B MPO(PeCcCHOHATBFHON TESTEINbHO-
CTH  HaBBIKH  COBPEMEHHOH  mpodeccnoHambHOM
METOJIOJIOTUU JJI1 TIPOBENIEHUS SKCIEePUMEHTAIbHBIX
WCCJIEIOBAHNI M MHTEPIIPETALINU X PE3yIbTaTOB.
Brageer HaBbIKaMu COBpeMeHHOH IpodeccnoHambHON
METOJIOJIOTHH U1 TIPOBENIEHUS HKCIEPUMEHTAIBHBIX
WCCJIEIOBAHNN M MHTEPIIPETALINN X PE3YIbTAaTOB.




4 CTPYKTYPA U COAEP KAHUE JTUCHUITJIMHBI

4.1 O0beM QMCHHUILIMHBI U BUAbI Y4eOHO# padoThI

OO1mast TPYA0EMKOCTh AUCIUILUIMHBI COCTAaBIIACT 4 3aueTHbIe eauHuIbl (144 yaca)
AJist 04HOH (popMbI 00yUeHH S

TpynoemkocTs CemecTpbl
JUCITUTUIAHBI (Kon-BO HENENb
N B CEMecTpe)
Bun yae6roi padoTst Bcero | O6beM koH- 2
4acoB TaKTHOM
paboThI
AyIuTOpHAas KOHTAKTHAasA padoTa (Bcero) 36 36 36
B TOM HHCIIe: Jlexmmm (J1) 18 18 18
' Jlaboparopusie paboTs (JIP) 18 18 18
CamocrosiTe/ibHasA p.aﬁom cryaenra (CPC) 108 0,25 108
(Bcero), B TOM 4yuCJI€:
- U3y4YEeHHE JEKIIUOHHOTO 24 24
Marepuasa
CPC - U3YYEHHE BOIIPOCOB, BBIHOCH-
B ceMecTpe: MBIX Ha CAaMOCTOSITEIIbHOE 56 56
U3ydeHHe
- MOATOTOBKAa K JIa0OpaTOPHBIM 20 20
paboram
CPC B ceccuto: | - 3a4er 8 8
Bux npoMeKyTOUHOI aTTecTaluu sauer sauer
(3auer, IK3aMeH)
O01mast Tpy10eMKOCTb, 4ac. 144 36,25 144
OO0masi TPy10€eMKOCTb, 32a4eTHbIE eIHHUIIbI 4 1,00 4




JJIS1 3204HOM (DOPMBI 00yYeHUs

TpynoeMKocTh Cemectpsbl
IUCIUTLINHEI (kom-BO
HEJEb
B eOHoM pado b
u HOU TBI
Ay P ceMecTpe)
Bcero O0beMm
4acoB KOHTAKTHOH 1
paboThI
AyauTOpHAasi KOHTAKTHAasi padoTa (Bcero) 10 10 10
o e Jlexuunu (JI) 4 4 4
B TOM YHCJIE:
Jlaboparopusbie pabots (JIP) 6 6 6
CamocrosTeanHas padoora cryaeara (CPC
p y (CPC) 130 0,25 130
(Bcero), B TOM yucCIe:
CaMOCTOATENIbHOE U3YUCHUE pasjie- 29 29
JIOB
MpopabdOTKa U TOBTOPEHHUE JICKIIH-
OHHOI'O MaTepuaa, YTeHUe y4eOHU-
KOB, JOIIOJIHUTEILHON JIUTEPATYPHI
CPC >t PatypeL, 76 76
paboTa co CripaBOYHHKAMHU, SHIIUK-
B CEMeECTpe:
JIONEAUAMU, 03HAKOMJIEHHE C METO-
JTUYECKIMH TJOKYMEHTaMH )
MOATOTOBKA K JIAOOPATOPHBIM 3aHs- 28 28
THAM
3a4eT 4 4
Bux npome:KyTO4HOI aTTecTalMU
3ayer 3ayer
(3auer, IK3aMeH)
OO0masi Tpy10€eMKOCTh, Yac. 144 10,25 144
OO0u1asi TPY10€MKOCTh, 32a4eTHbIE e IHHUIIbI 4 0,28 4
4.2 TemaTu4yecKHUil NJIaH JEKIMOHHBIX 3AaHATHIA
AJIst 04HOH (popMBI 00yUeHHS
Ne o Tpyno-
TeMBI JIEKITNOHHBIX 3aHATHH pyal
n/n €MKOCTb, 9
1 Ponp MareMaTHUeCKHUX METOIOB B OMOJIOTHH 2
2 Br160pouHBIi METO/ HiCCIIEOBAHUS 2
3 [Iprembl nepBUYHON CTaTUCTHUECKON 0OpaOOTKH TaHHBIX 8
4 3aKoHBI pacrpeieleHusi OMOIOTUYECKUX MTePEMEHHBIX 4
) [IpoBepka CTaTUCTUYECKUX TUIIOTE3 2
Bcero: 18
AJIs1 3209HOH (popMBbI 00yUeHHS
Ne o Tpyno-
TeMBI JIEKITNOHHBIX 3aHATHH pyal
n/n €MKOCTb, 9
1 Ponp MareMaTHUeCKUX METOIOB B OMOJIOTHH 2
2 Br160pouHbIi METOJ MICCIIEOBAHUS 2
Bcero: 4




4.3 TemaTnuyecknii I1aH JadopaTopHbIX padoT

JJ1 04HOI opMbl 00yUeHM I

H]\i Tembl mpakTUYecKHX padboOT e;g)};iz: 4
1 |Knaccudukarus u3ydaeMbIxX MPU3HAKOB U UX CBOWCTBA 2
2 [[ToHsiTHE O TreHEepaAIIBHOM COBOKYITHOCTH M BHIOOPKE 2
3 |CrocoOs1 0TOOpa BEIOOPOK 2
4  [[loHATHE O CTATUCTHYECKUX PsIax 2
5 |CrocoObl IpeACTaBICHHUS MAaTEPHAIIOB UCCIEA0BaHUI 2
6 |Cpennue 3HAYCHUS BETUYHH 2
7 [Iloka3aTrenu M3MEHYMBOCTH IIPHU3HAKA 2
8 [[lonaTue 0 BEPOSITHOCTU COOBITHS 2
9 |CrannmaptHas ommOKa CpeIHEro 3HaYCHUS 2
Bcero 18
JJIs1 3204HOM opMbI 00yUeHHsA
HJ\}-QH TeMbl mpakTUYeCKHX padbOT e;&i{ﬁ: 4
1 |Knaccudukanus u3ydaeMbIxX PU3HAKOB U UX CBOKWCTBA 2
2 [[lonsiTHE O TEeHEPaAIbHON COBOKYITHOCTH U BBIOOpKE 2
3 |CriocoOs1 0TOOpa BEIOOPOK 2
Bcero 6

4.4 TemaTnyecKkuii IVIaH NPAKTHYECKUX 3aHATHI

Jlannwiii 6u0 pabomwi He npedycmompen yueOHbIM NAAHOM

4.5 CamocTtosiTeibHast padoTa

CamocrodTenbHas JeITeIbHOCTh 00Y4aOLIErocs pacCMaTpUBAETCs Kak BUJ y4eOHOro Tpyaa,
MO3BOJISIONIETO IieJIeHaNnpaBieHHO (JOPMUPOBATh U Pa3BUBATh €0 CAMOCTOSTENBHOCTh JJIS PElICHUs

MPAKTUYCCKUX 3aaa4Y.

CamocrosTenbHas (BHeayAUTOpHas) paboTa 00yJaroImuxcst COCTOUT B MPOPabOTKE TeopeTHye-
CKOr0 Marepuaia, MOATOTOBKE K J1a0OpaTOpHBIM 3aHATHAM. OHa COCTaBIIAET BKIIIOYAET CIEAYIOIIHE
paszenbl: TeKyllas npopaboTKa TEOPETHUECKOro MaTepuaia y4eOHUKOB U JIEKLIMH, MOATOTOBKA K Ja-

OOpaTOPHBIM 3AHITHSIM.




AJist 04HOH (popMBbI 00yUeHH S

Howme
P . Haspanue O0newM,
pasnena By camocrostensHOM paboThI
(coneprxkanue pabOTHI) 4achl
(Tembl)
OCMBICIICHHE M 3aKpEIVICHHE TeOpEeTHYE-
1-5 IToaroroBka K JIEKIUSIM CKOr0 Marepuajla B COOTBETCTBUHM C CO- 24
JIep>KaHUEM JICKITMOHHBIX 3aHITHI
CaMocCTOATeIbHOE U3YYCHHE OCHOBHOW W
JIOTIOJIHUTEIILHON JIUTEPaTyphl, TOUCK H
CamocTosiTeIbHOE ~ U3YYCHHE
1-5 cOoop uHpOpMAIHH 10 TUCIUIUINHE B TIe- 56
TEOPETUIECKOr0 MaTepuana
PUOJMYECKUX TICYaTHBIX W HWHTEPHET-
W3JIaHUSX, HA OPUIIMATILHBIX CANTOB;
1-9 [ToaroToBka K ja0OpaTOPHBIM | M3y4ye€HHWE Marepuaia ydeOHOTrOo MOCoOus 20
3aHATHSIM 10 TUCIUILINHE
IToBTOpEeHNne U 3aKpelIeHre H3yUYEHHOI'O
1-9 IToaroroBska K ciade 3adera P P ya 8
Marepuaia
Bcero 108
1J151 32049HOM GopMbI 00yUeHHust
Howep Hazpanne
. BaHU
'bEM, YACHI
pasnena | Bux camocTosiTebHON paboOThI (coneprante paboTh) O0BeMm, yac
(Tembl)
OcMbICIEeHHE 51 3aKpeIICHUE
TEOPETUIECKOTO MaTepuaa B
1-2 [ToaroroBka K JIEKIIUAM COOTBETCTBUU 22
c coJIepiKaHueM JIEKIIMOHHBIX
3aHATUN
CamocTosTenbHOoe U3y4eHue
OCHOBHOH 51 JOMOIHUTEIIHLHON
JAUTEepaTypel, MOUCK U  cOop
CaMocTosTeIbHOE  U3YyYEHHE
1-3 uHpOpMallMM TIO JUCIHHUIUIUHE B 76
TEOPETUIECKOT0 MaTepuaa
MIEPHOINICCKHUX [eYaTHBIX u
WHTEPHET-U3JaHHSIX, Ha
ohUIIHATBEHBIX CAlTOB;
1.3 [TonroroBka K NpPaKTHUECKUM | U3y4eHHE  Marepuaia  y4eOHOro 28
3aHATHSIM [IOCOOMS 110 TUCIUTLIVHE
IToBTOpEHHnE 31 3aKpeIIeHue
1-3 IToaroroBka K ciade 3aueTa P P 4
W3YYCHHOTO MaTepuaia
Bcero 130

CaMocrosTenbHas pa60Ta CTYACHTOB 11O AJUCHUIIIINHC «MaremaTuyecKkue MeTOAbl B ouono-
THW) OPTaHU3YyCTCA B CJICAYIOIIUX BHUAX:

1. Camocmosmenvnas paboma no meopemuueckomy xypcy. BKirodaer paboTy co CIOBapsMH, SH-
UKJIONEIUSAMHU M CIIPABOYHUKAMU; pabOTy ¢ KOHCHEKTaMH JEeKIM; paboTy HaJ y4yeOHbIM MaTepua-
joM (yueOHHKa, IepBOMCTOYHHUKA, CTaThH, JOMOJIHUTEILHON IUTEPATyphl, B TOM YHCIIE C MaTepuaia-
MU, TIOJTy4YEHHBIMHU 110 c€TH HTEpHET); KOHCIEKTUPOBAaHUE TEKCTOB; OTBETHI HA KOHTPOJIbHBIE BOIIPO-
CBL

2. Ioozomoska Kk nabOpamopHviM, Npaxmuyeckum 3ausmusm. Bxmrodaer paboTy ¢ yueGHO-
METOJMYECKOHN JITepaTypol Kypca, paboTy HaJl yueOHBbIM MaTepuanoM (yueOHUKa, JOTOIHUTEIbHON



JUTEPATyphl, B TOM YUCIIE C MaTepUaIaMH, ITOJIyY€HHBIMU 10 ce€TH VIHTEpHET), OTBETHl HA KOHTPOJIb-
HBIE BOMPOCHI I10 JTabopaTopHOil padoTe.

3. Iloozomosxa k 3auemy. IIpu MOATOTOBKE K 3a4eTy NpopaboTaTh BOIIPOCHI, BHIHOCUMBIE HA 3a-
YeT C y4ETOM BOIPOCOB BHIHOCHUMBIX Ha CAMOCTOSITENILHOTO U3yueHusi. BHUMaTensHO W3y4uTh pasne-
JIbI IUCHUIUIMHBI C UCTIOJIb30BAHUEM OCHOBHOM M JOTOJHUTEIBHOM JIUTEPATyphl, KOHCIIEKTOB JIEKIIUM,
KOHCIIEKTOB JIaOOpaTOpHBIX paboT, pecypcoB MIHTEepHET.

5.  METOJWYECKHE PEKOMEHIALIAM 1O U3YYEHUIO
TACIHATLITAHBI

5.1 PexoMeHalMH 110 HCIIOJIL30BAHMIO MATEPUAJI0OB padoyeil MporpaMMsbl

Paboty ¢ Hactosmiel paGouell mporpamMMmoil cieayeT HadaThb C O3HAKOMJICHHS, TJe ocoboe
BHUMaHHUE clielyeT 0OpaTUTh Ha BONPOCHI, BEBIHECEHHBIE [l CAMOCTOATEIBHOTO U3Y4EHUS.

Crenuduka n3ydyeHUs] TUCHMIUIMHBI 3aKJII0YAeTCs B TOM, YTO IO COJACPKAHMIO JHCLUUIUIMHA
«MaTemMaTu4eckue MeTo/1bl B OMOJIOTHMY SIBJISETCS JOCTATOYHO JOCTYIHON AJI U3y4eHUs, HO TpeOyeT
BOCIIPOM3BEICHHS 3HAHUI MH()OPMATHKH U BEIYUCITUTEILHON TEXHUKH.

J1s1 3aKperyieHHs TEOPETUYECKOTr0 MaTepuaa UCIob3y0TCs 1abopaTOpHbIe paObOTHI.

5.2 IlokenaHusl K M3YYEHHIO OTAEIbHBIX TE€M Kypca

[Ipu u3ydeHun TeMsbl: «3aKOHbI pacupeeneHst OMOIOTHYECKUX MTePEMEHHBIX» 00paTUTh 0CO-
00e BHMMaHUE Ha IPUYUHBI, I00YKJAIOIINE UCCIEI0BATENs 3HATh, 110 KAKOMY 3aKOHY PAaCIpeeIIsioT-
cs1 OMOJIOTMUECKHUE NTEpEMEHHbIE.

5.3 PexoMenanuu 1o paéore ¢ JJuTepaTypoi

[IpaBusbHbIN MOAOOP y4eOHUKOB PEKOMEHYETCs MPENoAaBaTeseM, YNTAIOIINUM JIEKIIMOHHBIH
Kypc. HeoOxoammast intepaTypa MOKET OBITh TaKKe YKa3aHa B METOJUYECKUX pa3padoTKax Mo JaH-
HOMY KypCYy.

W3yuas marepuan no y4yeOHUKY, CIEAYET NEPEXOJUTh K CIEAYIOIIEMY BOIPOCY TOJIBKO MOCIIE
IPaBUWIBHOTO YSICHEHUs npezpiayiiero. Ocoboe BHUMaHME CleqyeT oOpaTUTh Ha ONpEAeSIeHHE OC-
HOBHBIX MOHATHN Kypca u anaBUTHO-TIPEAMETHBINA yKa3aTellb y4eOHHKa WM y4eOHOTro 1mocoous, ec-
1M TakoBoi umeercs. [1oy1e3H0 cOCTaBIATh OMOPHBIE KOHCIIEKTHI.

5.4 CoBerbl 0 noAroToBKe K 3auery. [Ipu noaroroBke k 3adery, peKoMeHAyeTcs 3abiaro-
BPEMEHHO U3YUUTh U 3aKOHCIIEKTUPOBATh BOIPOCHI, BHIHECEHHBIE HA CAMOCTOATENIbHYIO ITOATOTOBKY.

Jliig TOoro 4ro0bl n30eXkaTh TPYAHOCTEHN MPU OTBETaX Ha BOMPOCHI PEKOMEHAYETCS MPH MOAro-
TOBKE K 3a4eTy 0oJjiee BHUMATENbHO U3YyYUTh pa3/ielibl C UCIOIb30BAHUEM OCHOBHOM U JIOTIOJIHUTEIb-
HOM JTMTEepaTyphl, KOHCIIEKTOB JIEKIINH, KOHCIIEKTOB MTPaKTUYECKUX padoT, pecypcoB HTepHET.

6 OCHOBHA/SA, AONOJIHUTEJIbHAS TUTEPATYPA, IPOT'PAMMHOE OBECIIEYE-
HUE U PECYPCBI I/IH(I)OPMAHHOHHO-TEJIEKOMMYHI/IKAHHOHHOﬁ CETHU
«AHTEPHET)»:

6.1.0cHoBHasi IUTEpaTypa:
6.1.1 Marematudyeckue METOIbl B Ononoruu : Meroandeckue ykasanus / bynrosa E.B. — Ku-
nens : PUO CamI'AY, 2020 .— 60 ¢. — URL.: https://rucont.ru/efd/735267.

6.2 /lonmotHUTEILHAS JIUTEpATypa:

6.2.1 I'paenkas, O.B. MaremaTtndyeckiue U WHCTPYMEHTAIbHbIE METOJbI MPUHATHS PEIICHUH :
yae0. mocobue / F0.C. Uycora, H.C. Kcens; IOxwusiii penep. yu-t; O.B. I'paeuxas .— PoctoB-Ha-
Hony : WUzn-Bo HO®Y, 2020 — 148 c. : mn. — ISBN 978-5-9275-3999-2 .— URL:
https://rucont.ru/efd/745939 .

6.2.2 Xwxusk, C.B. MatemaTiueckue METO/bl B arpo3KOJIOrUU ¥ Ouojoruu : y4ye0. mocobue
[1s moarotroBku OGakanaBpoB M maructpoB] / E.IL. IlyukoBa; KpachHosp. roc. arpap. yu-t; C.B.
Xwxknsk .— Kpacnosipek : Kpacl['AY, 2019 .— 241 c. : un. — URL: https://rucont.ru/efd/815019.

6.3 IIlporpammHoe obecnieueHue.


https://rucont.ru/efd/735267
https://rucont.ru/efd/745939
https://rucont.ru/efd/815019

6.3.1 Microsoft Windows 7 ITpogeccuonansnas 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 cranmaprabiit 2013;
6.3.5 Kaspersky Endpoint Security nns 6usHeca - crannaptabiii Russian Edition;
6.3.6 WinRAR:3.x: Standard License — educational —-EXT,;
6.3.7 7 zip (cBOOOAHBII AOCTYII).
6.4 IlepeyeHb MH(POPMAITMOHHO-CIIPABOYHBIX CHCTEM U NMPOGecCHOHAIBHBIX 0a3 JaHHbIX
6.4.1 http://pravo.gov.ru — OdunuansHbIii ”HTEPHET-OPTAT IPABOBOI HHPOPMAIHK
6.4.2 http://www.consultant.ru - CrpaBounast mpaBoBas cucrema «Koncynsrant I[Timrocy»
6.4.3 http://www.garant.ru - CripaBo4HO-IIpaBOBasi CHCTEMa 110 3aKOHOAATeNIbCTBY Poccuiickoit dene-

pauuu
7 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJIMHBI
No HaumenoBanue cnenuaibHbIX ™ MO- OcHallleHHOCTD CIEeUATbHBIX TOMEIIEHUN 1
I./11. MELICHUH U IIOMEILEHUH IS cCaMo- MIOMEIICHUH JIJIs1 CAMOCTOSTEIBHOM paboThI
CTOATEIbHOM paboThI
VYyebnas aynuropusi Ajsi TpoBeje- | YueOHas ayauTopus Ha 14 mocagouyHbIX MECT,
HUS 3aHSTHI JIEKIMOHHOTO THIIA, 3aHs- | YKOMIUIEKTOBaHHAs CHEIUAIN3HUPOBAHHON Me-
TUH CEMUHAPCKOro THUIA, KypcOBOro | 0ebio (KOMIBbIOTEPHBIE CTOJIbI, CTYJIbA),
npoektupoBanus (BeimonHenus: Kyp- | [IK nogkmouennslie k cetn «HTEpHET» U
COBBIX pa0oT), TPYNIOBBIX W WHAM- | OOECIICYMBAIONINE TOCTYII B JJIIEKTPOHHYIO MH-
1 BUJyaJbHBIM KOHCYJbTAIMM, TEeKYy- | pOopMaOHHO-00pa30BaTENbHYIO CpEely YHH-
LIEH ¥ MPOMEXYTOYHOM aTTECTAllUU. | BEPCUTETA
Aynuropus Ne2238
(®I'6OY BO Camapckuii T'AY, e.
Kuneno, n.e.m. Ycmo-Kunenvcruii,
ya. Cnopmuenas, 0.74)
VYyeOnast ayauTtopusi Ais mpoBeze- | YueOHas aynuropus Ha 14 mocagoyHbIX MeECT,
HUS 3aHATUHN JIEKIIMOHHOTO TUIA, 3a- | YKOMIUIEKTOBAHHAs CHELUAIN3UPOBAHHON Me-
HATHUM CEMUHApCKOTO THIA, Kypco- | Oenbio (KOMIBIOTEPHBIE CTOJBI, CTYIbs),
Boro mpoektupoBanus (BeimosHenue | [1K mogkmrouennsie k cetu «MHTEpHET» 1
KYpCOBBIX palOT) IPyNIOBBIX U HH- | 00ECHeYUBaIOIINeE JOCTYI B 3JIEKTPOHHYIO UH-
2 TUBUAYAIbHBIX KOHCYJbTAIMM, Te- | popMaliOHHO-00pa30BaTENbHYIO CpEy YHU-
KYIIEro KOHTPOJII MU IPOMEXKYTOY- | BEpCUTETA
HOM arrecTanu Ayauropust Ne2238
(®I'BOY BO Camapckuii TAY, e.
Kuneno, n.em. Ycmo-Kunenvckuii,
ya. Cnopmusnas, 0.74)
[Tomemenue st camoctositenbHOM | [lomemenne Ha 6 TOCATOYHBIX MECT, YKOM-
pa0otbl, ayn. 3310a (UMTaNbHBIN | MJIEKTOBAaHHOE CHEIMAIM3UPOBAHHON MeOelbio
3an) (KOMIIBIOTEPHBIE CTOJIBI, CTYJbs) U OCHAIIEHHOE
3 Camapckas o6n., e. Kunens, n.e.m. KOMIIBIOTEPHON TEXHUKOU
Yemo-Kunenvcxuii, yn. Cnopmusnas, | (6 pabouux CTaHIMM), MOIKIIOYEHHOW K CETH
0. 84. «MHTepHeT» W oObecrnevyuBaoLel JOCTYHn B
AIEKTPOHHYIO nH(}OPMaLMOHHO-
00pa30BaTeNIbHYIO CPeJly YHUBEPCUTETA




CneuuanbHblii MHCTPYMEHT W HWHBEHTaph IS

HOMGH_ICHI/IC AJId XpaHCHUA W IIPO-
y4eOHOr0o 000pYIOBaAHMUS:

(hbUITAKTUYECKOTO 00CITy>)KHBaHUS
KHUCTOYKH JUJISl OYUCTKU KOMITBIOTEPOB H KOM-
yuyeOHOro  00OpyJOBaHHS,  ay/l.
4 32036 IJIEKTYIOIUX, CIIUPT, KOMIUIEKTYIOLIUE U pac-

XOJIHbIE MaTepUAIIbI.
Camapckas o6n., e. Kuuenv, n.e.m. g p

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

8 ®OHJ] OLIEHOYHBIX CPEJICTB JIJIsI IPOBEJAEHMUS TEKYIIEA U
IMPOMEXYTOYHOM ATTECTAIIUA
8.1 Buabl u (popMbI KOHTPOJISI M0 TUCIHUIJIMHE

KoHTpoib ypOBHSI YCBOEGHHBIX 3HAHMH, OCBOECHHBIX YMEHMH M IPUOOPETEHHBIX HaBBIKOB
(BrIasieHui) OCYILECTBIIAETCS B PaMKax TEKYILEro M MPOMEXKYTOUHOIO KOHTPOJS B COOTBETCTBHUU C
[Tono>xeHrEM O TEKYIIEM KOHTPOJIE U IPOMEXYTOUHOM aTTecTalluy 00y4YaroIuXcs.

Texymuil KOHTPOJIb OCBOCHHS KOMIIETCHIIMH 10 IUCHUIUIMHE IIPOBOJUTCS IIPU U3YYEHUU TEO-
PETHYECKOro MaTepuaia U BBINOJIHEHUU 3aJjaHUi Ha J1ab0opaTOPHBIX 3aHATHAX. TeKyleMy KOHTPOJIO
HOJUIEKHT MOCEIIAEMOCTh 00YUAIOIUMHUCS Ay TUTOPHBIX 3aHATHH U paboTa Ha 3aHATHSIX.

WToroBoil o1leHKOW OCBOEHUS IUCUUIUIMHAPHBIX KOMIIETEHIMH (pe3ysibTaToB OOydeHUs IO
JTUCLUIUIMHE SIBIISIETCS MPOMEXKYTOUHAs aTTecTalus B popMe 3a4eTa, IPOBOAUMOIO C YYETOM PEe3yilb-
TaTOB TEKYIIETO KOHTPOJIS.

8.2 TunoBble KOHTPOJILHBbIE 3aaHUsI WJIH WHbIe MATEPHAJIbI, HEOOXOIUMBbIE IJIsl OLEHKHU
pe3yJbTaTOB 0CBOEHHSI 00Pa30BaTEIbHOI MPOrpaMMbl B pAMKAaX THCHUILIHHBI

Ouyenounvle cpedcmea 011 npoeedeHUs meKyuiei ammecmayuu
KoHTpoJbHBI BONIPOC 110 JIA00OPATOPHOMY KYypCY
Tema: «Crioco6s1 0TOOpa BEIOOPOKY

Heab: 3akpenuTh 3HaHUS, IOJYUYEHHBIE U3 IPAKTUYECKOIO Kypca Mo 3aaHHoi TeMme. 3yunThb
croco0bl 0TOOpa BEIOOPOK OT TeHepanbHOM coBOKynHOCTH. HayunTbes cnoco6am oTOopa BEIOOPOK €
Y4€TOM HX THIIA.

3agaHue: oxapakTepu30BaTh CIOCOOBI 0TOOpa BHIOOPOK OT FeHEpaIbHON COBOKYITHOCTH.

MeToauKa BEITIOJTHEHUS
O6yqa}0meMyc;1 mpemaracTcsa OTBETUTb Ha pAd BOIIPOCOB IO H3y‘leHHOfI TEMC. O6y‘IaIOHlI/II>'I—
Cs COCTABJIACT IJIaH OTBETA U IIPOU3BOAUT YCTHOC €T0 M3JIOKCHUC.

Kpurepun n nikana OLeHKY IpH 3alIUTeE 3aJaHUM:

- OLIEHKA «3aUTEHO» BBICTABISAETCA 00yUaIOIIUMCS, €CJIM OHM CBOOOIHO BIIA/ICIOT MaTepHajIoM,
MPOSBIISIIOT CIOCOOHOCTH K 0TOOPY BHIOOPOK C YUETOM X THIIA,

- OLIEHKA «HE 3aYTEHO» BBICTABIIAETCS 00YyYalOLIMMCs, HE BJIaJCIOIIUM OCHOBOMOIATaIOIUMHU
SHaHWAMU 110 TOCTABJIICHHOMY BOIIPOCY, HE MPOABIAIONIMM IMO3HABATCIIBCKUC U AHAJIU3UPYIOIIUE CITI0-
COOHOCTH, HE CLIOCOOHBIM MTPOAEMOHCTPUPOBATh 3HAHUS U YMEHHUS 0TOOpa BHIOOPOK C YyUETOM UX TH-
na.

[Tpumep BBIMOTHEHUS 3a/1aHUS
Crioco6s1 0TOOpa BEIOOPOK M3 TEHEPATTLHON COBOKYITHOCTH MTPOBOJIAT IO CIEAYIONIAM CXEMaM:



1. TToBTOpHEII OTOOpP — MPOU3BOIAT MO CXEME BO3BPAIICHUS YUTECHHBIX SAWHHII B T€HEPATh-
HYIO COBOKYIHOCTb, TaK YTO OJHA W Ta K€ €AMHMIIA MOXKET MONacTb B BHIOOPKY MOBTOPHO (OTJIOB
OKOJILIIOBAHHBIX TITHI], CYTOYHBIH KOJIMYECTBEHHBIN Y4€T )KUBOTHBIX Ha MPOOHON TUIONIAIKE, TIOBTOP-
HO€ HCIOJIb30BaHUE OOBEKTOB JUIsl dKcrepuMeHTOB). [1ogo0HbIN 0TOOp HE BIMSET Ha COCTaB TeHe-
paJIbHOI COBOKYITHOCTH, H BO3MOKHOCTh Ka)/I0M €IMHUIIBI TOTIACTh B BEIOOPKY HE MEHSIETCSI.

2. becnoBTOpHBIA OTOOP — yYTEHHbIE €UHUIIBI HE BO3BPAILAIOTCS B T€HEPAIbHYIO COBOKYII-
HOCTb, KaXKJ1asi OTOOpaHHasl eUHUIIA PETUCTPUPYETCS TOJIBKO OJHMH pa3 (OTJIOB KUBOTHBIX JIJIS U3y4e-
HUs1). DTOT OTOOp BIHMSET HA COCTaB I'€HEPAIbHON COBOKYIMHOCTH U BO3MOXHOCTh Ka)KJIOM €IUHUIIBI
MOTIACTh B BEIOOPKY MEHSIETCSI.

O6a criocoba oT6opa (MOBTOPHBIN U OSCTIOBTOPHBIN ) ASISTCS Ha 2 THIIA:

1. OT60p, He TPeOYIOUIHIA pacuwIeHEHHs TeHEPaTbHON COBOKYITHOCTH HAa YaCTH — MPOCTON CIIy-
YyaiiHbIi 0TOOP. DIEMEHThI U3BIIEKAIOTCS CIy4alHbIM 00pa30M HEMOCPEACTBEHHO U3 TeHEepaIbHOU Co-
BOKYITHOCTH (OTOOp JKMBOTHBIX JUISI SKCIIEPUMEHTA, OTJIOB JKUBOTHBIX M3 MOMYJISIHH). YelloBeK BeCh-
Ma HECOBEPUICHHOE «OpyIue» CIy4alHOro otoopa. B ncuxuke kaxaoro u3 Hac, Jaxke MpU Kaxylei-
cs1 6eCIIPUCTPACTHOCTH, 3AJI0’KEHO MO/ICO3HATEIBHOE PEANOUYTEHUE ONPEIeICHHOr0 00I1uKa 00BeKTa,
a 3HAYUT U CTPEMJICHHE K TeHJCHIIMO3HOMY CYOBbEKTUBHOMY OTOOPY 3JIEMEHTOB HAOIIOACHHUS.

He3aBucumo OT HamMX MOIBITOK COONIIOaTh MAaKCUMAIbHOE OJIaropa3yMHe U YeCTHOCTh IPH
dbopMUpOBaHUU BHIOOPOK BCETIa UMEETCSI ONpeieTICHHas! BEPOSATHOCTD TOTO, YTO MOSBUTCS HEBOJIbHAS
cucremaruueckas omuOka. Ha npakTuke ais OCyIIECTBIEHUS CIIy4aliHOrO 0TOOpa MPUMEHSIIOT METOT
CIIy4aiHbIX yucel. JlJis 3TOro MOKHO BOCIIOJIB30BAThCS TMOO TaOJIMIIaMu CITyYalHbIX Yncel, TU00 co-
OTBETCTBYIOLUIUMHU MOIYJISIMU (IIPOILIEAYpaMH) B CTaTHCTHYECKUX Mporpammax. [Ipumep: mis mpose-
neHus dkcrepumenTa u3 100 MogonmbITHRIX JKMBOTHBIX HeoOXxoaumo otoOpath 10 ocobeir. Koneuno,
UCCJIEIOBATENb MOXKET OTOOpaTh TE€X JKUBOTHBIX, KOTOPBIE NEPBBIMU BBIOETYT U3 KJIETKHU I1OCIE OT-
KpbIBaHUs ABepIbl. Ho, B 3TOM ciiydae oH J0JDKEH OyJaeT MOHUMATh, YTO €r0 OTOOp SBISETCS A0BOJIb-
HO CYOBEKTHBHBIM M HE JIMIIEH CKPBITHIX CHCTEMAaTHYECKUX OMIMOOK. B pesynbTare 3TOr0 BEIOOpKA
MOJKET HEaJIeKBaTHO OTpakaTh CBOWMCTBA I€HEPabHON COBOKYIMHOCTH WJIM ONBITHAS M KOHTPOJIbHAS
TPYIIIIBI )KUBOTHBIX MOTYT OKa3aThCsl M3HAYAIBLHO HEOJHOPOIHBIMHU, YTO OYJIET BIUATHh HA PE3YJIbTATHI
sKcrepuMeHTa. UToObl MPOU3BECTH IEHCTBUTENBHO MPOCTON clydailHbId 0TOOP, HEOOXOAUMO CO3/1aTh
PaBHYIO BEPOSITHOCTH JUISI BCEX >KMBOTHBIX OBITH BKIIOYCHHBIMU B BBIOOpPKY. [liist aTOTO HCChemnoBa-
TeNb MPeBApUTENILHO MOXKET MpoHyMepoBath (0T 1 1o 100) Bcex KUBOTHBIX (TeHepalibHas COBOKYII-
HOCTb) U JIJIs1 0TOOpa BOCIIOJIb30BAaThCs TAOIUIIEH CITydallHbIX YHCEI.

Cnyuaitasie uncna (mo: 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

CrnyuaitHble YMClia — 3TO MOCIEI0BAaTEIbHOCTh YHCEN, BBIOPAHHBIX U3 HEKOTOPOW reHepatbHOM
COBOKYITHOCTH YHMCEJI IPU MMOMOLIN KaKOro-HUOYb CilydailHOro mporecca (;kepeObeBka). 13 Tadbmuiisl
HeoOxoaumo otobpath 10 yrcen, He npesbimamux 3HadeHue 100 (T. k. B HameM ciydae N = 100).
[TpocmaTpuBaHue TaOINLIBI MOYKHO HAYMHATh B JIIOOOM MECTE U BECTU B IIPOU3BOJILHOM HAIpPaBIECHUH.
JomyctiM, MBI HAYHEM C MEPBOTO CTOJNOIA TaOiHIBI U OyIeM IBUTAThCS TMOCIEAOBATEIBHO CBEPXY
BHM3, YUYUTHIBAs 2 MOCIETHUX ITU(GPHI YUETHIPEX3HAUHBIX YKcel. B UTOre )KUBOTHBIX MO HOMEpaMu 93,
8, 91, 85, 38, 70, 30, 90, 7, 28 HeoOxoauMo OyneT oToOpaTh A SKcepuMeHTa. bonee ynoOHbI crio-
co0 CcOCTaBJIEHUS CITy4YallHbIX BBIOOPOK MCCIIEI0BATENb MOXKET HAlTH, OTKPBIB TAOJUMUHBIN Mpoleccop
MS EXCEL: B MeHI0 «CepBHC» HY)KXHO BBIICINUTH CTPOKY «AHAIM3 JaHHBIX», HAWTH NPOLELYpPY
«Br160opKka» u menkHyTh Ha kHOMKY OK.

OOmuii BUJ MEHIO MaKeTa «AHAIM3 JaHHBIX» U JUAIOTOBOE OKHO TMpoleaypsl «Bridbopka» B
JIMAJIOTOBOM OKHE MporeAypsl «Bribopka» HE0OXOAMMO JIHIIb YCTaHOBUTH «CITydailHBIN METOM BBI-
OOpKM», MBIIIKON YyKa3aTh «BXoqHOUW WHTEpBam» (CTONOEIl dMEKTPOHHON TaOJHUIBI ¢ TMOPSAKOBBIMU
HOMEpPAMH >KUBOTHBIX) U BBECTH 00BheM BBIOOPKHU B Tosie «Yucmo BeIOOpOK» (B Hamem mpumepe 10).
HeobxonuMo oTMETUTB, YTO JaHHAS MPOIeAypa pealn3yeT MOBTOPHYIO CIydallHyI0 BBIOOPKY, TIOITO-
My 3apaHee IO0JIe3HO YKa3blBaTh HEMHOI'O OOJIbIIMK 00beM BBIOOPKH, 4eM Tpedyercss oToOparh Jis



UCKJTIOUEHHs MOBTOPSIONMXCs 00bekTOB. He MeHee ynoOHBIM aiisi meneit opMupoBaHusi BEIOOPOK
saBisieTcss MoayJib Pannomu3zanus cratuctuyeckoit mporpammbel ATTESTAT. /IuanoroBoe okHO MOAY-
11 «Pangomuzanusy K npumepy, ¢ TOMOIIBI0 JAHHOTO MOJYJISI MOKHO CITy4ailHBIM 00pa3oM pacripe-
JeNATh OOBEKTHl B KOHTPOJIbHBIE U ONBITHBIE IpymnIibl. [IpocToi ciaydaliHblii 0TOOp UMEET Npeumyliie-
CTBa B TeX CIy4asx, KOrja 00beM reHepaibHON COBOKYMHOCTH HE CIMIIKOM Benuk. Ho kakum oOpa-
30M MOKHO CO3/1aTh PaBHYI BEPOSITHOCTb IONAJaHUs B BHIOOPKY €IMHUIl HAOIIOIEHHS, €CIIU UCCIIe-
J0BaTelb UMEET JIeJ0, Hallpumep, ¢ noponoil. IlpeaBapurenbHO OTIIOBUTH M IPOHYMEPOBAaTh BCEX
oco0elt 1511 TOro, 4ToObl IPOU3BECTH MPOCTON CiTydalHbIN 0TOOP, IBHO HE MOayuuTcs. B aTOM ciiyuae
MOYKHO UCIIOJIb30BaTh OTOOpP BTOPOTO THIIA.

2. OT00p, pu KOTOPOM I'eHepabHas COBOKYITHOCTb Pa30MBaeTCs Ha YaCTH:

A. CepwuiiHblil 0TOOpP — reHEpaJIbHYI0 COBOKYIHOCTh MPEIBAPUTEIBHO ACAT Ha KiIacchl (ce-
puM), 3aTe€M U3 OOLIEro KOJMYECTBA CEpUi CIydallHbIM CIIOCOOOM OTOMPAIOT HECKOJIBKO Cepuil Ui
crutomHoro u3ydenus. 11ogo0HbIi BapraHT 0TOOpa clenyeT NPUMEHSTh Ipu paboTe ¢ OTHOCHTEIHHO
OJTHOPOJHBIMU OOBEKTaMHU HCCIIEI0BaHMs (IPYIIIbl UCIBITYEMbIX *HBOTHBIX OJMHAKOBOI'O BO3pacTa,
npu padote ¢ muénamu). [Ipumep, HEOOXOAMMO COCTaBUTH BBIOOPKY M3 Muén naceku. IIpeaBapurens-
HO HY)KHO pPa3OUTh BCIO IUIOIIA/b IACEKU HA MPOOHBIE YIIbU, IPUCBOUTH UM HOPSAKOBBIE HOMEPA U C
MIOMOIUIbIO YK€ U3BECTHBIX HaM CIIOCOOOB Ciay4yallHbIM 00pa3oM OTOOpaTh psJ MPOOHBIX Yyiel, Ha KO-
TOPBIX MO>KHO ITPOU3BECTH CIUIOIIHOE 00CIEeI0OBAHUE 110 YUETy MUE.

b. Tunmueckuit oT60p — reHepagbHast COBOKYITHOCTh JACITUTCS Ha HECKOJIBKO KIacCOB (TUITHYE-
CKUX TpYII), a 3aTeM CIy4alHbIM 00pa3oM JenaeTcs BbIOOpPKA M3 KaXJ0H OTIENbHOW THIINYECKON
rpyninsl (T. €. B OTVIMYUE OT CEPUMHOI0 0TOOpa CIUIONIHOIO U3YYEHUSI KaXK/10M TUIIMYECKOM TPYIIIIbI HE
npousBoauTcs). Mcnomnap3yercss 3TOT crocod ¢ ycrexoM B TeX CiIydasix, KOrja uccienlyeMble 00beKThI
HEPaBHOMEPHO pacHpeeiCHbI B ONpeIeIeHHOM 00beMe WM Ha OTIpeNieIeHHON TeppuTopun. [Ipumep:
HE00X0/IMMO YCTaHOBHUTH Pa3MEPHOBO3PACTHYIO CTPYKTYpPY HMOIMYJISALUHU SLIEPHULIBI KUBOPOISIIIEH Ha
OIpEeICIEHHON TEPPUTOPUH, BKIIIOYAIOUIEH pa3IMYHOIO THUIIA JIECHBIE U JIYTOBbIE YYacTKH, BBIPYOKH,
JOpPOrH U T. A. i MOJMy4deHUs: pernpe3eHTaTUBHON BBIOOPKU BCIO TEPPUTOPUIO HYKHO IOJAEIUTH Ha
PSA TUIIMYECKUX TPy (Y4aCTKHU Jieca, JIyT, OMYIIKH, BRIPYOKa, 0O0OYHMHBI I0pOT), B HAHOOJbIIEH cTe-
HNEHU Pa3IMYAOLIMXCS MEXIY co00H. 3aTeM Kaxayr TUIHYECKYIO TPYIIy MOXHO pa3OUTh Ha psif
IPOOHBIX IUIOMIAJIOK, Cy4alHBIM CIIOCOOOM BBIOpATh B Ka)KJ0M IpyIiie HECKOIbKO TAaKUX IIOLIAJIOK,
Ha KOTOPBIX U MPOU3BECTH OTJIOB XUBOTHBIX. TakuMm oOpa3om, oOumii 00beM BBIOOPKH OyJeT BKIIIO-
4yaTh 0COOM U3 KAXKIOW TUIIMYECKOM IPYIIIBI, YTO 00ECIIEUUT PENPE3eHTaTUBHOE OMMCAHUE BCEH TeHe-
paJIbHON COBOKYITHOCTH.

B. Mexannueckuii oT00p — reHepajgbHasi COBOKYIHOCTh «MEXaHUYECKH» JEJIUTCS Ha CTOJIBKO
IpyII, CKOJIBKO 0O0OBEKTOB JOJKHO BOMTH B BBIOOPKY, @ U3 KaKIOM IPYIIBl OTOMpAEeTCs OJAUH OOBEKT.
[Tpumep: mpu oOcnea0BaHNN NTOCEBA PKM HAa yposkalHOCTh HameueHo oToOpatk 100 xomocheB. Cie-
JIOBaTEJIbHO, TOJIE PXKU MOKHO pazouTh Ha 100 paBHBIX JEJNSHOK M € KaXJ0H ciiydailHbIM o0pa3om
oToOpaTh 1o | pacTeHuio; Mpu M3y4YeHUU OCOOCHHOCTEW BHJA MOKHO OTJIABIWBATH KAXIBIA TISTHIN,
JECATBIA U T. I. DK3EMIUISP )KUBOTHOI'O JAaHHOIO BHJA Ha Mapuipyre. B mociennem ciydae, ogHako,
HY)KHO CJIEIUThH 3a TE€M, YTOObI aJITOPUTM COCTABJIEHUS BBIOOPKU HE COBIAAAN C KaKUM-IHOO Mepuo-
JMYECKUM TPOLIECCOM B MPUPO/IE, CTIOCOOHBIM MOBJIUATH HAa PENIPE3CHTaTUBHOCTH BBIOOPKH.

Ouenounvie cpedcmea 0114 nNPOGEOCHUA RPOMEICYMOUHOU ammecmayuu

ITpoMexyTouHass arrecTalss MO MTOraM OCBOEHUS NUCLMIUIMHBI OCYLIECTBIISIETCS B BHIE
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Ponp MareMaTH4ecKiX METO/IOB B OMOJIOTHH.
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IToHsATHE O CTATUCTUUECKON COBOKYITHOCTH.
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Bonpoc 1. Posib MaTemaTHYecKHX MeTO0B B OMOJI0THH.



3HaYMMOCTh MaTEMaTUYECKHX METOJOB B OMOJIOTHH OMpEAEIeTCs KaK CAMUM XapaKTepOM CO-
BPEMEHHBIX UCCIIEIOBAaHUN B 3TUX OOJIACTSIX, TAK U €CTECTBEHHBIMU CBOMCTBAMH OOBEKTOB U3Yy4EHHUS.
OCHOBHOI M€TO/1 COBPEMEHHON OMOJIOTMU — KOJMYeCTBEHHBIN. KauecTBeHHas MHTEpnpeTanus n3yda-
eMbIX ABJICHUH U MPOLECCOB JAaBHO INepecTaia ObITh JOCTATOYHBIM U HaJI€KHBIM MHCTPYMEHTOM JJIs
IIOATBEPKACHUS WM OIPOBEPKEHUS BBIABUIAEMBIX TMIIOTE3, JOKA3aTEIbCTBA TEOPETUYECKUX I10JIO-
KEHHUH, YCTAHOBJIGHUS NPUUYMHHO-CIICACTBEHHBIX 3aBHCHUMOCTEH, ONpe/eneHust BIUSHUS (PAKTOPOB
Cpedbl Ha CBOMCTBA KHMBBIX CHUCTEM. BOJBIIMHCTBO COBPEMEHHBIX OMOJIOTMYECKUX MCCIEOBAHUM
HMEET JIEJI0 C «JIaBMHOW» YHCEJI, Yepe3 KOTOpBIE BBIPAKAIOTCS JTaHHBIE O pa3Mepax, Bece, BO3pacTe,
YHUCICHHOCTH, OMomacce, IMJIOJOBUTOCTH OPTaHU3MOB, MPOAYKTHBHOCTH 3KOCHCTEM, YPOKaWHOCTH
COPTOB, KOHLIEHTPALIMH BELIECTB, COOTHOIIEHUHN MEXAY NPU3HAKaMH, 103aMH (DaKTOPOB, pa3IMuHbIMU
KOJIMYECTBEHHBIMH I10KA3aTeJIIMU M YMCIIOBBIMU XapakTepucTuKkaMu. Ha 3TOT kaKymmiics nepBoHa-
YaJIbHO XaOTHYHBIM HAa0Op NEPBUYHON YHUCIOBOM MH(OPMAIMK HAKIIA/IbIBAIOTCS CBOMCTBA CAMUX 00b-
€KTOB M3Y4EHHs, YCHIIMBAIOUINE Pa30opOC JaHHBIX, B YACTHOCTH IIMPOKAs M3MEHUYUBOCThH KHUBBIX CH-
CTEM.

CoBpeMeHHbIE MaTEMAaTUYECKIE METO/Ibl OKa3bIBAIOTCS CTOJb IOJIE3HBIMH ITpH 00paboTKe uuc-
JIEHHBIX JaHHBIX B OMOJIOTMM UIMEHHO IIOTOMY, YTO OHU OCHOBAHBI Ha IPU3HAHUU U3MEHYMBOCTH U 00-
JaIal0T MOIIHBIME CpelcTBaMu e€ ydeTa. B urore, B KaxyieMcs: Xaoce MOoIy9eHHBIX (P BAPYT OT-
KPBIBAIOTCS] KOHKPETHBIE 3aKOHOMEPHOCTH, KOTOpPbIE TPEOYIOT OObEKTUBHOM OLIEHKH.

[ToaTBepkIeHHE CYIIECTBOBAHMS 3aKOHOMEPHOI'O B BUJIMMOM Xa0CE€ U3MEHYHMBOCTH JOCTUTaA-
€TCsl IIOCPEACTBOM HCIIOJIB30BAHUS METOAOB CTaTUCTHUYECKOro aHanu3a. IIpuMeHeHne NmpuKiIazHbIX
METOJIOB CTaTUCTUKU K CJIOXHBIM XUBBIM CUCTEMaM CIIOCOOCTBOBAJIO MOSBIIEHUIO HOBOT'O HallpaBiie-
HUS B OMOJIOTMYECKUX HayKaX M MaTeMaTHKe, KOTOpOoe MOJIY4MJIO Ha3zBaHue «Ouomerpus». Kpome
JAHHOTO OOIIENpPU3HAHHOTO TEPMHUHA, UCIOJIB30BAIUCH M HCIIONB3YIOTCA Ipyrue — OMOMeTpHKa, Ba-
pHALIMOHHAs CTATHCTUKA, OMOJIOrMYecKas CTaTUCTUKA, OMOMAaTeMaTHKa, B MOCJIEAHEE BPEMS - KOMIIb-
1oTepHasi onomerpusi. OJJHAKO Kakue Obl TEPMHUHBI M TPOMKHUE CIIOBOCOYETAHUS HU MIPUMEHSUIUCH, CYTh
JTAHHOTO Hay4yHOI'O HAIpaBJIEHHUs OcTaeTcsl (PaKTUYECKU OJHOW M TOM K€ — CTaTHCTUYecKas, MaTeMa-
THYecKas 00paboTKa pe3yIbTaTOB HAOMIOCHNI 1 SKCIEPUMEHTOB B OMOJIOTHYECKUX HAYKaX, C IEIIbIO
OTJIeJICHHs] 3aKOHOMEPHOI'O OT CJIy4alfHOTO, OLEHKH Pa3HOOOPAa3HBIX CBs3€H M 3aBUCUMOCTEH MEXITy
OMOJOTMYECKUMH SIBJIICHUSIMU, IIOUCKA IPUYNH, OIIPE/IEICHUs BIUsAHUA (HaKTopa U T. [I.

Hexotopsle uccienopareny onpeAessstoT OMOMETPUIO KaK HallpaBJIeHUE, ONUparoleecs Ha HH-
JTYKTUBHBIA MOJXOJ, UIYIIUH OT KOHKPETHBIX SMIMPHUUYECKHUX JAaHHBIX U (AKTOB K TEOPETUUECKUM
0000mmeHusM. IIyTb OT «3MIUPUKM» K OOLIUM TEOPHUSAM «OOCIYKUBAETCS» OMOMETPUUECKUMH METO-
JlaMH, T03TOMY OMOMETPHIO IPUHATO CYUTATh CPEJCTBOM IMIIMPUUYECKOTO MO3HAHUS Npupoabl. B oc-
HOBE OMOMETpUU JIeKaT Takue pa3zesbl MaTeMAaTUKU, KaK TeOpusl BEPOSATHOCTEH M MaTeMaTHuyecKas
CTaTUCTHUKA.

Jpyroi nmyTh Ha3pIBaCTCS JE€AYKTUBHBIM IOAXOAOM, IIPU KOTOPOM Ha IIEPBOE MECTO BbIIBUIa-
IOTCSI MaTEMaTHYECKUE MOJIENIN, OCHOBAHHBIE HA TEOPETUYECKUX O00OOIIEHUSX, ¢ MOCIEAYIOIEN Mpo-
BEpKON Mojieel ONbITOM. DTOT MyTh «OOCIYKUBAETCA» TaK Ha3bIBAEMON MaTeMaTH4eCKOil GMOIoru-
eil, uccienyonel TeoOpeTUIECKe MPOOIIEMBbI C TIOMOIIBI0 MATEMAaTHUECKOT0 MOJIEIMPOBAaHUs. Xapak-
TEPHOM 0COOEHHOCTHIO OMOMETPHHM SIBIIAETCS MPUMEHUMOCTh €€ METOJIOB HE K €TMHUYHBIM (pakTam, a
TOJIBKO K UX COBOKYITHOCTSIM, K MacCOBBIM siBJI€HUSIM. VIMeHHO B c(epe MacCOBBIX CIydyalHBIX sBIIE-
HUI 00HApYXMBAIOTCS 3aKOHOMEPHOCTH, HE CBOMCTBEHHBIE €IMHUYHBIM 00beKkTaM. B 3ToM 1uane 06-
JacTh MPUJIOKEHUSI CTATUCTUYECKUX METOOB B OMOJIOTMHM M 3KOJIOTUM OYEHb 3HAUMTENIbHA, TaK KaK
MHOT'HE OHOJIOTHUYECKHUE SIBIEHUS MAacCOBBI IO CBOEH MPUPOJE — B HUX YYaCTBYIOT HE OJIHA KJIETKa, He
0JlHa 0cO0b, HE OJIHA OaKTepUsl, HE OAWH BUJ WM MOMYJISIMS, a UX COBOKYITHOCTH, B3aUMO/IEHCTBYIO-
mue Mexy coboil. OcyiecTBieHre COOBITUI B TAKMX COBOKYITHOCTSIX MOXET OBITh OILIEHEHO BEpOsT-
HOoCTAMHU. Takue mpoOsieMbl, Kak U3MEHYMBOCTH MOP(OJIIOTUYECKUX, (U3HOIOTHYECKUX MPU3HAKOB
JKUBOTHBIX M PAaCTEHUH, BO3pAaCTHAs U3MEHUYUBOCTb OPIaHOB y YEJIOBEKA, YCTAHOBIICHUE BIIMSHUSA KO-
JIOTHYECKHUX (DaKTOPOB, KOJIMYECTBEHHBIH yUET OPraHM3MOB, KjlacCHU(UKAIMOHHbIE TTOCTPOEHUS B CH-
CTEMaTUKE, U3YYCHUE HACIEIACTBEHHOCTH B I'€HETHKE, UHIMBUAYAIbHBIA POCT OPraHU3MOB, IOIYJIs-
IIUOHHAsl JUHAMUKA YHCJIEHHOCTH, OCOOEHHOCTH CyKIecCUU (ITOCIe10BaTeIbHAs, 3aKOHOMEPHAs cMe-



Ha OJTHOTO coo0IecTBa ((PUTOIEHO3a APYTHUM) SKOCHCTEM, MOT'YT M3Yy4aThCs JIMIIb C TOMOIIBIO MaTe-
MaTHYECKUX U MAaTEMATHKO-CTaTUCTHYECKUX METOAOB. C Ipyroii CTOPOHBI, HE BCIKOE MCCIEA0BAHNE B
OMOJIOTHH U SKOJIOTHH JOJDKHO M MOXKET ONUPAThCS HAa OMOMETPUIO, MHOTHE BEJTMKUE OTKPBITHS ObLITH
c/ienaHbl 0e3 UCIOJIb30BaHMs KOJIMUYECTBEHHBIX METOA0B aHain3a. Ho B Tex 00sacTsx OMOI0ruyeckux
HayK, [JI€ UCCIENOBaHUs IIPOBOJATCS HA OCHOBE U3MEPEHUN U MIOACYETOB, UTHOPUPOBAHUE CTATUCTHU-
YyecKol 00pabOTKM MOJIY4YEHHOrO HMCCIIEN0BAaTeIeM MaTepuana MOXKET NPUBECTH K Majo yOeauTeNb-
HBIM HJIU JJa)Ke OMIMOOYHBIM BBIBOJIaM. HanmpoTHB, KOPPEKTHOE MPUMEHEHHE OMOMETPHUUECKUX METO-
JIOB YBEJIMYMBACT JOKA3aTEIbHOCTD CACIAHHBIX 3aKIFOUYECHNN, IOMOraeT IPaBUIIBHO IUIAHUPOBATh 3KC-
IIEPUMEHTBI, BBIABIATH CKPBIThIE 3aKOHOMEPHOCTH W IIPAaBUIIBHO UX MHTEPIPETUPOBATh, YCTaHABIIH-
BaTh IPUYMHBI HAOJIOJAEMbIX ABJICHUH, OTJENATh UX OT CIEACTBUH, BBIACIATh U3 MHOXKECTBA BO3/AEH-
CTBYIOLIMX Ha siBJIeHHE (PaKTOPOB HanOojee BaKHbIC, U3MEPATH CHITY MX BIHSHUA, Ja€T BO3MOKHOCTh
IIOJIyYUTh TOYHYIO KOJIMYECTBEHHYIO XAaPAaKTEPUCTHKY W3MEHYHMBOCTH HCCIELYEMBIX IOKa3aTelleH,
OLICHUTb JOCTOBEPHOCTH MPOBEPSIEMON TMIIOTE3bI, OIIPEAEINUTh CTEIICHb PA3NIMYANA MEXKIY IIPU3HAKA-
mu. HecMOTpst Ha LIEHHOCTh IPUMEHEHUSI METOJJOB MaTEMATUKU B OMOJIOIMH, CYIIECTBYIOT HEKOTOPBIE
OIIaCHOCTH, OT KOTOPBIX CIEAYET IIPEAOCTEPEYb CTYACHTOB U HAUMHAKOLIUX HCCIICI0BATEIICH.

IlepBas U3 HUX — 3TO MEXaHUYECKOE HCIIOJIb30BAHUE KOJIMYECTBEHHBIX METOJOB aHAIN3a B UC-
CJIeIOBaHUX, 0€3 MOHUMAHUSI UX CYTU U IPUIIOKUMOCTU K TEM WM UHBIM OMOJIOTMYECKUM SBJICHUSM
U 3KOJIOrHyeckuM mpoueccaM. OueHb BaXKHO 3HaTh U YYUTHIBATh OCOOCHHOCTU M YCIIOBHSI IIPHMEHeE-
HUSL T€X WM MHBIX CTaTUCTHUUECKUX IPOLEAYP, TOCKOJBKY JIF0OOH METOJ MMEET CBOU OrpaHUUYEHUSI.
be3 yuera 3TMX OrpaHMYEHUI NIPUMEHEHHE COOTBETCTBYIOLIEIO METO/la CTAHOBUTCS MaTEMATHUYECKU
HETPaBOMEPHO, 3TO MPUBOIUT K (anbCU(UKAINH PE3YTbTATOB U BBIBOJOB HAYYHOH paOOTHI, K OTKIIO-
HEHMIO IIPOBEPSEMON TUIIOTE3bI TaM, /1€ Ha caMOM Jiesie €€ HYXKHO ObLIO Obl MPUHSATH, K YCTaHOBIIE-
HUIO BIMSIHUS (PaKTOpa, KOTOPBIA B PEAJIbHOCTH HE BIIMSAET, K MOATBEP)KICHUIO HE CYLIECTBYIOIIMX
CBsI3el MeXy 3jeMeHTaMM cucTeMbl. OnucaHHble (anbcuduKanuyu MOTYT BO3HUKATh MpU (hopMalib-
HOM IIPUMEHEHUU OMOMETPUYECKUX METOJOB C LIEIbI0 CO3/1aTh JIUIIb BUJUMOCTb CTPOTOM Hay4YHOCTU
B TOM WJIM MHOW HCCIeoBaTeNbCKoi pabore. Bropas omacHOCTb CBA3aHa C LIMPOKO PACHpPOCTPaHEH-
HbIM MHEHHEM O TOM, YTO MaTeMarudeckas 00paboTKa JaHHBIX MOXKET €CJIM HE MOJHOCTBIO YYECTh, TO
CBECTU K MMHUMYMY T€ TEXHUYECKHE, OPIraHU3allMOHHbIE U METOANYECKHE OINOKHU, KOTOPbIe BO3HUK-
JU NpU IpOBENEHUHM HuccienoBaHus. Ha 3To yacto HajeroTcs HET0OpOCOBECTHBIE MCCIIEA0BATENH.
JlanHOe MHeHHe I1yOOKO OIMO0YHO, CTATUCTUYECKHUE METO/IbI MOKHO C PaBHBIM YCIIEXOM IPUMEHSATh
KaK K BEpHBIM JIaHHBIM, TaK M K HEMpPaBWIbHO MOJy4YeHHBIM. B aHHOM ciiydyae paboTaeT MpHUHIIMIIL:
«4TO MOCEelIb, TO U MOXKHEIbY. [103ToMy OMOMETPHIO MOXKHO CPaBHUTH C JKEPHOBOM, «KOTOPBIN BCS-
KYIO 3aCBINKY CMEJET, HO LIEHHOCTh ITOMOJIA OIPEAEIAETC UCKIOYUTENBHO [IEHHOCTHIO 3aCHIIIaHHO-
ro».

Bonpoc 2. Tunbl cTaTHCTHYECKUX PAIOB.

MaremaTrnueckasi 00paboTka COOpaHHBIX JAHHBIX HAUWHAETCS C MOCTPOCHMS TaK Ha3bIBAEMBIX
CTATUCTUYECKUX PAMIOB, MPEACTABISAIONUX COO0M HAOOp YHMCIOBBIX 3HAYEHHM MPHU3HAKA, PaCcIoio-
JKEHHBIX B OIpeJIeNIeHHOM nopsake. PaccMoTpum 6os1ee mogpoOHO TUIIBI CTATUCTHYECKUX PSJIOB.

1. Pan>xupoBaHHBIN Psii — OJMHAPHBIN psAJl, B KOTOPOM 3HAYEHUs NPU3HAKA PACIOJIAraroTCs B
BO3pacTaromeM (mim yosiBatouieMm) nopsake. [Ipumep: nmeerca Habop undp: 34342543345, U3 Hux:
23333444455 — paH)XMpPOBAaHHBIA DPsJl. 3HAUEHHUE Psijia: MOXKHO OIPEACIHTh pa3Max H3MEHUYHUBOCTH
npusHaka (ot 2 1o 5), HanOosee yacTo BeTpeyaroleecs 3HadeHue (3 u 4), NoAroTOBUTENbHBIN 3Tan
JUISl IOCTPOEHUST BAPUALIMOHHOTO Psijia.

2. BapuanuoHHbI psa (psii pacnpeesieHns ) — IBOMHOM PSJl YUCEIl, OTPAXKAIOIINA COOTHOIIIE-
HUE PAHKUPOBAHHBIX 3HAYEHUI MPU3HAKA C YACTOTOM MX BCTPEYaeMOCTH B JaHHOU BbIOOpKe. Jlpyru-
MU CJIOBAMM, BApUALMOHHBIN P — OTO JIBOWHOM PsJl YUCEN, COCTOSIIMNA U3 KJIACCOB U YacCTOT BCTpe-
4aeMOCTH 3HauyeHHW npusHaka. [Ipumep: 23333444455 — panxupoBaHHbll psn, 2;3;445 — 3HaueHu
npu3Haka, 1442 — gactota BcTpeyaeMOCTH. 3HaUCHHUE BapUAIlIOHHOTO psAJa - OH IMO3BOJISET OMpese-
JIUTH 3aKOHOMEPHOCTh BapbUPOBAHHUS (3aKOH paclpeesieHus) U3y4aeMoro npr3HaKa. B 3aBu-
CUMOCTH OT TOTO, B KaKOM JMAIa30HE U KaK BapbHUpYyET NPU3HAK — AUCKPETHO WM HENPEPBIBHO, —
CTaTHCTUYECKAasi COBOKYITHOCTh MOXET PacHpeleNsaThcs B O€3bIHTEPBAIbHBIN UM MHTEPBaJIbHBIA Ba-



pHALMOHHBIC psAbl. THUIT BAPHALIMOHHOTO Psa MOXHO onpeaenuTs 1o ¢popmysne (Jlakun, 1990): A(K)
= Xmax — Xmin / k, Tie A — mupuHa KJIaCCOBOr0 MHTEpBaiIa, X max; Xmin — MaKCUMaJIbHOE U MUHH-
MaJIbHOE 3HaU€HHE BHIOOPKH, K — YMCIIO KIacCOB, HA KOTOPBIE CIEAYET pa3OUTh BapUaIUIO MTPU3HAKA.
PaccuutsiBaercs mo ¢opmyne Crepmkeca: k = 1 + 3.32Ig(n), rme n — o0beM BbIOOpKH. Takum oOpa-
30M, ecnid A = | wiu A = 1, To cTpoutcst Ge3bIHTEPBAIBHBIN P, €Clid A # 1, TO CTPOUTCS HHTEPBAIb-
HBI psaa. Eciu npusHak BapbUpyeT AUCKPETHO M B y3KHUX TrpaHunax (A = 1 umu A = 1), To cTpoutcs
0e3bIHTEPBABbHBIN BapUAlMOHHBIN pil. PaccMOTpuM MaHHBIE O KOJMYECTBE NTEHIIOB B THE3/1aX Ape-
BecHoO# slacTouku Tachycineta bicolor (Pokunkwuii, 1973): 466 455555551454545574665
64456554264625655 4. [lansblii pu3HAK SBISETCS TUCKPETHBIM U A = 1, 3HAUUT 10CTATOY-
HO TMOJICYMTATh BCTPEUAEMOCTh KOHKPETHBIX 3HAYCHHil, HEe pa30uBas MX Ha KJIACCOBBbIE MHTEPBAIbI.
VckoMmblii Oe3bIHTEepBaIbHBIA BapHALMOHHBIA psii OyJeT BBITMISACTH cieayonmmM odopazom: Komude-
cTBO NTeHIoB YacroTa BcTpewaemoct 1-1;2-2;4—-11;5-18;6-9; 7 1.

WNHurepBanbHbIi psaa. HTEpBanbHbIM BapuallMOHHBIA PsIi IPUMEHSIETCS, €CIIU U3Y4aeMblil IIpHU-
3HAaK M3MEHSETCsl HelpepbIBHO (A # 1) WM 3HaUYeHUs AUCKPETHOTO MpU3HAKA, BAPbUPYIOLIETO B IIIH-
POKHX TIpe/ieax, UMEIOT MAITYI0 TTOBTOPSEMOCTb.

Hanpumep, B Boze menkoBogHoro o3zepa Hepo (SpocnaBckas o0nacTh) B TeUeHHE roja Obuin
M3MepeHBI KOHIeHTpanuu oomero gocdopa (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.

JInisi mOCTPOCHHSI MHTEPBATBHOTO BapUAIlOHHOTO PsiJla C Havyalla BECh JMANa30H M3MEHYHBO-
CTH KOHIIEHTpauuii obuiero gochopa pazduBaeTcsi Ha CEPUI0 PaBHBIX KJIACCOBBIX MHTEPBAJIOB, 3aTEM
MOJICUMTHIBACTCS, CKOJIKO BapUaHT MOMAJI0 B KX MHTEpBaJI. UMCIO KIacCOB 3aBHCHUT OT BEIIH-
YUHBI BBIOOPKH: eciau ynciio BapuaHT 30-60 — unciio kimaccoB 6-8; eciau 61-99 — 7-8; ecm 100 u 6071ee
-9-12.

B namem npumMepe BeIMUMHA KIACCOBOTO MHTEpBasia A = 41, 4UCIIO KJIaCCOBBIX MHTEPBAJOB k
=7, MK) = 320-37/7=40,4 = 41. COOTBETCTBCHHO BapHAIlMOHHBIN psi uMeeT BuA: KiiaccoBbie mHTEP-
BaJIbl KOHIIEHTpaui (Mkr/i); 37—78; 78.1—-119; 119.1-160; 160.1-201; 201.1-242; 283.1-324.

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

3. BpeMenHoii psan (psii TUHAMHUKHN) — IBOWHOM psAJ YKMCEN, OTPaKaloluii BApbUPOBAaHUE BapH-
aHT M3y4aeMOro MpH3HaKa BO BpeMeHH (10 rojiaM, MecsiiaM, JHIM, 4acaMm). [Iprumep: ce30HHBIEe n3Me-
HEHMsI OMoMacchl (PUTOIUIAHKTOHA B 03€Pe MOKHO 0XapaKTEPH30BATh CIEAYIOIIMM BPEMEHHBIM PsIOM
2;11; 6; 1; 20; 30; 10; 2 — 6uomacca durorurankTona (mr/mn), [T TV V VI VII VIII IX X — mecsb.

4. DMIIUPUYECKUH psil perpeccuu — TBOMHOM psijl yKces, OTPaKAIOLINM CBSI3b MEXKAY 3HAUEHU-
MU CONPsKEHHBIX Mpu3HakoB. [Ipumep: B 2011 r. B pailoHe OuocTanumu «YelMay» ctyaeHTamu Sp-
I'Y OblIM MOTyYeHbl CIEYIOUINE JaHHbIE O YUCIEHHOCTH HACEKOMBIX-ONbUIMTENENH Ha MPOOHOH IJ10-
maake (X) u TeMreparype Bo3ayxa B mepuo bl yuera HaceKoMbix (Y): X: 17 1959 114 94 78 78 64 78
48353655 11; V:1716.823.825.62724.721.822.723.121.820.3191514.518.8

8.3. Kpurepnu oueHnBanust ypoBHs cOPMHPOBAHHOCTH KOMIIETCHIIUH
Kpurepun onenku k 3auery.

Onenka pe3ynbTaToB 00y4eHHUs MO TUCHUIUIMHE B (hOpMe YPOBHSI CHOPMUPOBAHHOCTH KOMIIO-
HEHTOB 3HaThb, YMETb, BIAACTh 3asBJICHHBIX IUCIUIUIMHAPHBIX KOMIIETEHIUI MPOBOAUTCSA MO 2-X
OayIbHOM IIKajie OLIEHMBAHUS MyTeM BBIOOPOYHOTO KOHTPOJIA BO BpeMs 3aueTa. OTBET CTy/EHTa Ha
3ayeTe KBATU(PUIHUPYETCS «3aUTEHO», «HE 3aYTEHOM.

IIIxana oreHnBaHMU 3a4yeTa



Pe3ynbrar Kputepuu (monucarb KpUTEpUH B COOTBETCTBUU C KOMIIETEHLIUSIMHU )
3a4era

«3aUTCHO» OtBer o0yuyaromerocsi Ha BOIIPOC JOJDKEH OBbITh IOJHBIM U Pa3BEPHYTHIM, HU B
KOEM CJIy4ae He 3a4UTBIBATHCS JOCIOBHO, COAEPIKATh YeTKHE (POPMYITUPOBKH BCEX
OIpeIeNIeHNH, KacalolMXcsl yKa3aHHOTO BOINPOCa, MOATBEPKAATbCs (PaKTUUECKH-
MU npuMepamu. Takol OTBET I0JKEH IPOJEMOHCTPUPOBATh 3HAHUE O0yUYaIOLMM-
Csl MaTepuasa JIeKIMi, 6a30BOoro yueOHUKA U JIOTIOJIHUTEIbHOMN JINTEPaTyphl.

«He 3auTeHo» | OTBeT 00yd4aromerocss Ha BOIPOC COAEPIKUT HEMpaBHIbHBIE (POPMYIUPOBKU OC-
HOBHBIX ONPEJEIICHUH, MPSIMO OTHOCSIIUXCS K BOIPOCY, WU O0yYaroluiics Bo-
o0I11e HE MOXKET MX JIaTh, KaKk U MOATBEPIUTH CBOM OTBET (haKTHUECKUMH MPHMeE-
pamu. Takoll OTBET IEMOHCTPUPYET HE3HAHUE MaTepHala JUCHUILINHBL.

8.4 Mertoauyeckue mMaTepuasbl, ONpeAesONIAe TPOUEeIYPbl OINEHUBAHUS 3HAHMIA,
YMeHHIi, HABBIKOB H ONbITA [eSTEJbHOCTH, XAPAKTEPU3YIIUX 3Tanbl (GopMHUpoOBaHUS
KOMIIeTeHIH

OneHka 3HaHUH, YMEHUH, HaBBIKOB, XapaKTepHU3yIoLlas 3Tanbl (OPMHUPOBAHUS KOMIIETEHIMH
0 JUCUUIUINHE «MareMaTuyeckue MeToAbl B OHOJOTMU» MPOBOJUTCS B (GopMe TEKylled u
POMEKYTOUHON aTTEeCTAlHUU.

KonTpons Tekymieil ycrneBaeMOCTH OOYYaroIIUXCs — TEKyIlash aTTecTalusi — MPOBOIUTCS B
X0JIe ceMecTpa C LelbI0 ONpPEe/eNeHHs] YPOBHS YCBOCHHUs 0Oy4yarolMMUCs 3HaHWH; GpopMHupoBaHus y
HUX YMEHUN M HaBBIKOB; CBOEBPEMEHHOI'O BBISBJICHMS IIPENOAABATEIEM HEAOCTATKOB B IOATOTOBKE
o0yyaroIuxcsi W MPUHATUS HEOOXOOUMBIX Mep MO €€ KOPPEKTHPOBKE; COBEPIIEHCTBOBAHUIO
METOAMKH OOydYeHUs; OpraHu3aluu y4yeOHOW pabOThl M OKa3aHUS OOYYAIONIMMCS WHIMBHyaTbHON
HIOMOIILIH.

K KOHTpOIIO TEeKymliell yCleBaeMOCTH OTHOCSTCA IPOBEPKAa 3HAHWM, YMEHUHW U HaBBIKOB
oOyJaromuxcs:

* Ha 3aHATUAX (OMPOC, 0OCYKIEHUE PE3YJIBTATOB TA0OOPATOPHBIX padoT);

* [10 pe3yJIbTaTaM IPOBEPKU KaueCTBa KOHCIEKTOB JIEKIIUH 1 UHBIX MaTEpUAJIOB;

* [0 pe3yJbTaTaM oOT4YeTa OOYYAIOIIMXCS B XOJ€ HWHAMBHIYAJIBbHON KOHCYJbTalluU
Ipenoaasaress, IPOBOJAUMOM B 4achl CAMOIIOATOTOBKH, 110 UMEIOIIMMCS 33 J0JKEHHOCTSIM.

KoHTposib 3a BBINOJHEHHEM OOYYarOUIMMHCS KaXXAO0ro BHJAa pabOT MOMKET OCYIIECTBISATHCS
MIO3TAITHO U CIIY’KMT OCHOBAHHUEM IS ITPEIBAPUTEIIBHOM aTTECTAllMK 110 IUCLUIUIMHE.

[IpomexyTouHas aTTecTalus M0 JUCHUILIMHE MPOBOJUTCS C LEJIbIO BBISABIEHUS COOTBETCTBUS
YPOBHSI TEOPETHUECKUX 3HAHUHM, NMPAKTHUECKUX YMEHUH U HABBIKOB IO TUCHMIUIMHE TPeOOBaHUSAM
®I'OC no HanpaBIEHUIO MOATOTOBKU B (hOpMe IK3aMEHa.

3ayeT MPOBOAUTCS TMOCJIE 3aBEPLICHUs HM3YYEHHUsS JUCLUILUIMHBI B o0beMe pabouel yueOHOil
nporpaMmel. @opma NpoBeASHMs 3aUeTa IPOU3BOAUTCS YCTHO — IO OUJIETaM.

dopma KOHTPOJIS MO AUCHUIUIMHE BKIIOUAET B €051 TEOPETHUECKUE BOIIPOCHI, TTO3BOJISIOIINE
OLICHUTh YpPOBEHb OCBOCHMS OOYYalOIIMMHUCA 3HAHUA U TNPAKTUYECKUE 33aJaHUS, BBISABIISIIOIINE
CTeNeHb CPOPMUPOBAHHOCTH YMEHUN U HABBIKOB.

[Ipouenypa oneHuBaHus KOMIETEHIINN, 00yUYaIOIUXCsl OCHOBAHA Ha CIIEAYIOIIUX CTaHJapTax:

1. Ilepnoau4HOCTh POBEIEHUS OLIEHKH (Ha KaXKAOM 3aHITHN).

2. MHoOroctyneH4aTrocTh: OLEHKa (Kak IpenojaBaTesieM, TaKk U OOydYalolUMUCS TPYIIbI) U
caMoOOlleHKa O00ydaromerocs, OOCYXJEHHE pe3yJlbTaTOB M KOMIUIEKCa Mep [0 YCTPaHEHHUIO
HEJ0CTaTKOB.

3. EnuMHCTBO HCHOJB3yeMOW TEXHOJIOTMH MJIsi BCeX OOYYalOIIMXCs, BBINOJIHEHUE YCIOBUH
COIMOCTaBUMOCTH PE3YyJIbTAaTOB OIICHUBAHMUSI.

4. CoOmroieHne TOCIEN0BAaTEIbHOCTH IPOBEACHUS OICHKH: NPEAyCMOTPEHO, YTO pa3BUTHE
KOMIETEHIIMM HUJeT MO BO3PACTAHHMIO MX YPOBHEH CII0)KHOCTH, a OLEHOYHBIE CPEJCTBA Ha KaXJIOM
JTale yYUThIBAIOT 3TO BO3PACTaHUE.



KpaTkass XapakTepucTHKa MIpOLEAYpbl pealn3alMM TEKYIIEro KOHTPOJS U IMPOMEKYTOUHOU

aTTECTAIlMH 10 TUCIMIUIMHE JUTsl OLICHKU KOMIIETEHITUN 00yJaronuXxcs IpeIcTaBlieHa B Ta0IuIE:

Ne HaumenoBanue Kparkas xapakTepucTHKa IpOoLEeyphl [IpencraBnenue
n/m OLICHOYHOT'O OLICHUBAHUS KOMITETEHIIHH OLICHOYHOT'O
CpeIcTBa cpencTra B GoHJIE
1 VYcrHblii onpoc YCTHBIM ONpoC 1O OCHOBHBIM TEpPMHHAM Bomnpocsl o
MOXET  TPOBOJUTHCA B  HAyale/KOHIE | Temam/paszenam
71a00pPaTOPHOTO WM MPAKTUYECKOTO 3aHATHUS JUCIUTIAHBI
B TeueHue 15-20 muH. JInbo ycTHBIH ompoc
MIPOBOAUTCS B TEYCHHE BCErO MPAKTUYECKOTO
3aHATHSA 110 3apaHee BbIJIAHHOM TEMAaTHUKe.
Br16panHbIii npenoaBaTeaeM 00yJarouuncs
MOYKET OTBEYaTh C MECTa JINOO y TOCKH.
2 3auer [IpoBoauTcst cormacHo rpaduky ydeGHOTro Kommiext
npouecca. Ilpu  BBICTaBIEHHH  OLIEHOK | BOIIPOCOB K 3a4eTy
VUUTBHIBAETCSI ~ YPOBEHb  IPUOOPETECHHBIX
KOMIIETeHIM oOydatomerocsi. KoMmoHeHT
«3HaTh)»  OILIGHUBAETCA  TEOPETHUYECKUMHU
BOIIPOCAaMH IO COJEP>KAHUIO JIMCLUIUIMHBI,
KOMIIOHEHTBI ~«yMETb» U  «BIAJCTh) -
IIPAKTUKOOPUEHTHUPOBAHHBIMU 3aJJaHUSIMHU.




Pabouast mporpamMmma cocTtaBiieHa Ha OCHOBaHHUH (eAepalibHOTO TOCYAapPCTBEHHOTO 00-
pasoBarenbHOTO cTaHAapta Boicuiero oopazosanus (PI'OC BO).

Pabouyro mporpammy pazpabdorai:
npodeccop kadenpsr «300TEXHHS =
noktop 6uoi. Hayk H.E. 3eMckoBa o

L e
noonuce
Paccmotpena u onobpeHa Ha 3acenanuu Kadeapbl «300TEXHU»
«02» mast 2024 _ r., mpoTtokoit Ne 9.
3aBenyromuii kadeapon «300TeXHUD, ¢
nokrop ouoi. Hayk H.E. 3emckoBa o 7 .

noonucs

COI'JTACOBAHO:

Hpe,ZICCI[aTGJIB MGTOIII/I‘-ICCKOI/I KOMHUCCHUH TCXHOJOI'MYCCKOTI O (1) AKYJIbTCTa

KaHJ. C.-X. HayK, JoueHT E.B. /lonromesa )
NnOONUCD

PykoBoaurens OIIOII BO g /
KaH. TeX. Ha P.X. Baii \Wavzesy -

. TeX. HayK, goueHt P.X. balimuies !

NnoOnuUcCs

W. o. HauanbHuKa YMY ﬂ‘
M.B. bopucosa - il

/ noonuce
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