


1 IEJIb ¥ 3AJIAYY OCBOEHMS JUCIHUTLINHBI

Lenpro OCBOEHHSI TUCHMILIMHBI «MaTeMaTudeckiue MeTObl B OHONIOrun» ABIsieTCs (OPMUPO-
BaHHE Yy OOYYAIOLINXCS CHUCTEMBl KOMIIETEHIMH TPU HCIIOJB30BAHINM MAaTEMATHYECKHX METOIOB B

ouosoruy.
3anaun: BeIpaOOTKA 3HAHWA U YMEHUM, HEOOXOOUMBIX IJISi UCIMOJIb30BAHUS CTATUCTHUYECKUX
METOZOB B OMOJIOTUHU B LEJSIX ONTUMU3ANHA 00paOOTKH HAYYHO-HCCIENOBATENbCKUX PE3YJIbTATOB.

2 MECTO AUCHHAIIJIMHBI B CTPYKTYPE OIIOII BO
Jucuunnubaa b1.0.03 «MaTtemMaTudyeckre METOAbl B OMOJOTMH» OTHOCUTCS K 00sI3aTeIbHOM

yactu 0noka b1. Jlucuummuael (Moaynm), npenycMorpeHHbIx yaeOHeiM @I'OC BO.
JucrtumuHa n3ydaercs B 1 cemectpe Ha 1 kypce B ouHoit opme obydenus u B 1 cemectpe Ha 1

Kypce B 3a04HOH (popMe o0yUeHusl.

3 KOMIIETEHIIUHN OBYYAIOIIET OCA, ®POPMUPYEMBLIE B
PE3YJIBbTATE OCBOEHUA JUCIUIIJINHBI / O/KUJAAEMBIE PE3YJIBTATBI OBYYE-
HUA 1O 3BABEPIIEHUHN OCBOEHMUA

MMPOT'PAMMBI TUCIIUTIJINHBI

[Ipouecc n3yyueHnst AUCUMIUIMHBI HaNpaBlieH Ha (GOpMUPOBaHHUE CIEAYIOLIEH KOMIIETEHINH (B
cootsercTBUH ¢ PI'OC BO 1 TpebGoBanusimu k pesyaprataM ocBoenust OITOII):
Kapra opmMupoBanmst KOMOETEHIIUH 110 TUCIUILIMHE

Kon xom- | Pesynbrarer ocBoenust OIIOII | MuHmukaTopsl JOCTHXKEHUS PE3yJIbTATOB O0YUEHHS
NeTeHINH CopeprkaHne KOMIETEHIU I 10 TUCLUIUINHE
YK-1 Crnocoben ocymecTiATh kpu- | MJI-1. AHanusupyer npoONEeMHYI0 CUTYaLUIO Kak
TUYECKUN aHAJIN3 NMPOOJEMHBIX | CUCTEMY, BBUIBJISII €€ COCTABISIFOINNE U CBSI3U
CUTyalLull HA OCHOBE CUCTEMHO- | MEXIY HUMU
ro mnoxxoxa, BbipabatbBaTh | UJI-2. OcCyluecTBisieT MOMCK BaPUAHTOB PELIECHHUS
CTPATErur0 NEUCTBUM. NOCTaBJIEHHON TNPOOJIEMHON CHUTyallil HAa OCHOBE
IOCTYITHBIX UCTOYHHKOB MH(popMaunu. Onpenens-
€T B paMKax BBIOPAHHOTO aJrOpUTMa BOMPOCHI (3a-
nauu), TMOAJIeXAllue JalbHede pa3padoTke.
IIpemaraer cnocoObl UX peLIeHHUs
NJI-3. Pa3pabaTbiBaeT CTPATErUO JOCTH)KEHUS T10-
CTaBJICHHOI 11eJIU KaK [10C/IeA0BaTeIbHOCTD L1aroB,
MpeABUS Pe3yJbTaT KakI0ro U3 HUX U OLIEHUBAas
UX BIUSHUE Ha BHELIHEEe OKPY>KEHUe IIaHupye-
MO JeATEeJbHOCTH M Ha B3aUMOOTHOLICHMUS
Y4aCTHUKOB 3TOM A€ TENIbHOCTH
OIIK-4 | OIIK-4 Cnocoben wucnonb3o- | MJI-1. 3HaeT coBpeMeHHbIe TEXHOJOTHH, 000pym0-
BaTh B NMPO(ECCHOHANBHOMN N1es- | BAHUE M HAy4YHBIE OCHOBBI MPO(ECCHOHANBHON Ie-
TEJIbHOCTU METOJbl PEeLIeHMs | SITEeIbHOCTH
3a1a4 C HMCHOJb30BaHUEM CO- | MJI-2. YMeeT ucnonb3oBaTh B NMpodeccHoHaIbHON
BPEMEHHOIO 000pYyIOBaHUS | NEATEIBHOCTH METOMABI PEIICHHUS 33a1ad C HCIOJb-
IpH pa3padOTKe HOBBIX TEXHO- | 30BAaHMEM COBPEMEHHOTO OOOPYHOBAHHUS MPHU pas-
JIOTMM M MCIOJB30BaTh COBpE- | pabOTKE HOBBIX TEXHOJIOTHH
MeHHyro  npodeccuoHanbHyto | MJ[-3. Bnaneer HaBbIKaMM COBPEMEHHOH mpodec-
METONOJIOTHIO TIJIsI TIPOBEAEHUS | CHOHAJILHON METOMOJIOTHH IS IIPOBENEHUs JKCIIe-
SKCIIEPUMEHTANIPHBIX HCCIIEA0- | pUMEHTAIbHBIX HCCIEJOBAHUN M HHTEPHNpEeTaLuu
BAHMM W MHTEPIPETALUH MX | UX PE3YJILTATOB
pEe3yJIbTAaTOB




4 CTPYKTYPA U COAEP) KAHUE JUCIHUIIJINHBI

4.1 O0beM JUCHHUILIHHBI U BUAbI Y4eOHOH padoThl

OO01ast TpyA0EMKOCTh TUCHUTIINHBI COCTaBJIsieT 3 3a4eTHble enuHuibl, 108 yacos
AJis1 04HO# popmBbI 00yUeHHSsI

TpynoemkocTb CemecTpnl
NUCLIATUINHBI (KoN-BO HENENb
. B CEMECTpe)
Bun yueGHoii paboTsl Ty v — 1
4acoB TAKTHON (18)
paboThl
AyauTOpHAsi KOHTAKTHAas padoTta (Bcero) 28 28 28
B TOM HHCIe: Jlexumu (JI) 10 10 10
' Jlaboparopusie pabotsi (JIP) 18 18 18
CamocrosiTe1bHAS p?lﬁoTa crynenta (CPC) 30 0.25 30
(BCero), B TOM 4HCJIE:
- U3yYEHUE JIEKIITHOHHOTO 20 20
Matepraia
CPC - H3y4YeHHE BOMNPOCOB, BBIHOCH-
B CEMECTDE:! MBIX Ha CAMOCTOSITEIIBHOE 36 36
U3yUCHHE
- MOATOTOBKAa K J1abOpaTOpHBIM 16 16
paboram
CPC B ceccuto: | - 3a4er 8 8
Bua npoMexXyTO4HOI aTTeCTALMHU
3ayer 3ayer
(3auer, IK3aMeH)
O6mast Tpy10€MKOCTb, 4ac. 108 28,25 108
O0mas Tpy10eMKOCTb, 32a4€THbIE eTHHULIbI 3 0,78 3
AJis1 32049HO opmbl 00yUeHHs
TpynoemkocTp Cemectpsnl
NUCLIATUINHBI (xon-BO
Henenb
. B
Bun yuebHoii paboTsl cemecTpe)
Bcero uacos Ob6pem 1
KOHTaKTHOM (3)
paboThl
AyauTopHAasi KOHTAKTHAasi padoTa (Bcero) 10 10 28
B TOM YHUCJIE: Jexumm (1) 4 4
' JlaboparopHsbie padots (JIP) 6 5
CamocrosiTe1bHAS p?lﬁoTa crynenta (CPC) 08 0,25 08
(BCero), B TOM 4HCJIE:
- CAMOCTOATEIBHOE U3YUECHUE pa3- 10 10
JI€JIOB
CPC - MpopabOTKa U TIOBTOPEHHE JICKIIH-
B CEMECTpe. | OHHOTO MaTepuana, YTeHue yueOHu- 76 76
KOB, JIOTIOJIHUTENIbHON JINTEPATYPHI,
paboTa co CIpaBOYHUKAMH, YHIHK-




JIOTIeIUAAMH, O3HAKOMJIEHHE C METO-
OUYECKUMH TOKYMEHTaMHU)
- IOJITOTOBKA K MPAKTUYECKUM 3a- 3 ]
HATUSIM
- KOHTPOJIb 4 4
Bua npoMexXyTO4HOI aTTecTALMHU
3a4der 3ader
(3a4eT, IK3aMeH)
O0masi Tpy10eMKOCTb, 4ac. 108 10,25 108
O0masi Tpy10eMKOCTb, 32a4eTHbIE e THHULIbI 3 0,28 3
4.2 TemaTuueckui MjiaH JEKLUHUOHHBIX 3aHATUH
AJis1 04HO# popmBbI 00yUeHHsI
Ne . Tpyno-
TeMbl IEKITUOHHBIX 3aHIATHI PyA
n/m €MKOCTb, 4
1 Ponp MaTemaTnyeckux MEeTONOB B OMOJIOTHU 2
2 Bri0opouHbIil METON UCCIIEIOBAHUS 2
3 IIprembl mepBUYHON CTATUCTHYECKONH 00PabOTKH TaHHBIX 2
4 3aKOHBI pacnpeneeHus: ONOJOTHUECKUX MePEMEHHbBIX 2
5 IIpoBepka CTATUCTUYECKUX FHIIOTE3 2
Bcero: 10
AJis1 32049HOH opmbl 00yUeHH s
Ne . Tpyno-
TeMbl IEKITMOHHBIX 3aHIATHI PyA
n/m €MKOCTb, 4
1 Ponp MaTemaTHdeckux METOOB B OHOIOTHH 2
2 BpiOopouHbIil METON UCCIIEIOBAHUS 2
Bcero: 4
4.3 Tematuyeckuii TuTaH 1a0OPaTOPHBIX padoOT
AJist 04HOH (popmbl 00yUeHHsI
Ne Tpyno-
Tembl mpakTudeckux padboT PyA
I./1I. €MKOCTb, 4
1 [Knaccupukanus n3ydaembIx MPU3HAKOB U UX CBOIMCTBA 2
2  [[TonHsiTHe O TreHepaIbHONH COBOKYITHOCTH M BHIOOpKE 2
3 |Crocobsl 0TOOpa BEIOOPOK 2
4 |[[loHsATHE O CTATUCTUYECKUX psAax 2
5  |CnocoObl mpeacTaBieHus: MAaTePUAIOB UCCIIEOBAHUI 2
6 |CpenHue 3HaUEHUS BEJIUYUH 2
7  [[lokaszaTenan M3MEHYHUBOCTH NPU3HAKA 2
8 [[ToHsiTHE O BEPOSTHOCTH COOBITHS 2




9 |CranpmaptHas ommOKa CpeTHero 3HaAYSHUS 2
Bcero 18
AJis1 32049HOH opmBbl 00yUeHHSs
Ne Tpyno-
Tembl mpakTUdeckux padboT pyA
I./11. €MKOCTb, 4
1 [Knaccupukauus n3yqaeMbIxX MPU3HAKOB U UX CBOMCTBA 2
2  [[ToHsiTHE O TeHEpaIbHONH COBOKYITHOCTH H BHIOOpKE 2
3 |Crocobsl 0TOOpa BEIOOPOK 2
Bcero 6

4.4 TemaTU4eCKN MJIAH MPAKTUYECKUX 3aAHATUI

Jlannviii 6u0 padomer ne npedycmomper yueGHbIM NIAHOM

4.5 CamocrositenbHas padoTa

CamocTosiTenbHas 1esTeIbHOCTh 00YJaIOIIErocsi pacCMaTpUBaeTCs Kak BUJ y4eOHOTO Tpyna,
TIO3BOJISIFOIIETO LIEIEHANPABIEHHO (POPMHUPOBATh U Pa3BUBATH €r0 CAMOCTOSITEIBHOCTD ISl PELISHUsS

MPAKTUYCCKUX 3ada4.

CamocTosiTenpHas (BHeayquTOpHas) pabora o0y4aromuxcsi COCTOUT B mpopaboTke TeopeTuye-
CKOr0 MaTepuaja, MOATOTOBKE K Ja0OpaTOpHbIM 3aHsATHsIM. OHa COCTaBJISeT BKJIIOYAET CICAYIOLINE
paszenbl; Tekyasi mpopaboTKka TEOPETHYECKOro Marepuana yueOHUKOB U JISKLHH, MOArOTOBKA K Jia-

OOpaTOPHBIM 3aHSATHUSIM.

AJis1 o4HO (popmBbI 00yUeHHSsI

Homep 5 Hassanmue O6bem,
pasnena | Bux camocrosTenbHOM padoThl
(conepxanue paboThI) 4achl
(Tembr)
OcMmbIcnieHre U 3aKperuieHue Teope-
TUYECKOTrO MaTepuajga B COOTBET-
ITonroroska Kk JeKUAM 20
CTBUHU C COJEp>KaHHUEM JIEKLIMOHHBIX
3aHATHI
CamMocTosATeIbHOE H3Yy4Y€HHE OCHOB-
HOH U JOMNOJIHUTEIbHON JIUTEPATYPHI,
CamocrosiTennbHOE ~ M3yuYeHHE | MOUCK U cOOp MH(OpMAILUU TO JHC- 36
TEOPEeTUYECKOr0 MaTepuana LUIUIMHE B TEPUOJUYECKUX IeyaT-
HBIX U WHTEPHET-U3IaHUAX, Ha Opu-
[IMAJIbHBIX CaNTOB;
ITonroTroBka K NPaKTUYECKUM | U3yUeHHE MaTepuana y4eOHOro mo- 16
3aHATHUIM co0ust 1O TUCIUTIIINHE
IToBTOpEHNE U 3aKkperyieHne U3y4eH-
Iloaroroska k cnade 3adera 8
HOrO MaTepuana
Bcero 80




AJis1 3a049HOH (opmBbl 00yUeHHsI

Howmep Hassanue

pasnena | Bun camocrosATenbHON pabOThI O6bem, qachi
(TeMbI) (conepxxanue paboTEI)

Ocmeicnenue u 3aKpervieHue
TEOPETUUECKOTO Marepuana B

IloaroroBka K JIEKLIMSIM COOTBCTCTBUHA 10

c COEep)KaHUEM JIEKLIHOHHBIX
3aHATUU

CamocTosTenbHOe U3y4eHue
OCHOBHOM 151 JOMOJIHUTEIBbHON
JUTEpaTyphl, MOUCK ©u  cOop
uHpOpMALMK TO AWCHHUIUIMHE B 76
MEPUOANUECKIX MEYaTHBIX u
WHTEPHET-U3IaHMSIX, Ha
o(pUIHANTbHBIX CANTOB;

CaMocTosiTeNnbHOE  H3yuY€HUE
TEOPETHUECKOr0 MaTepHasa

ITonroTtoBka K NPAaKTUYECKUM | U3yUeHHE  Marepuaia  y4eOHOro
3aHATUIM nocoOust IO TUCIUITIIHE

IlosTOpenue 51 3aKpEIJICHUE
U3yYE€HHOIO MaTepuaa

Bcero 94

IToaroroBka K crnade 3auera

CamocrosiTesibHass paboTa CTYAEHTOB MO AUCLHUILTHHE «Maremarudeckre MeTOIbl B OHONO-
UK OPTaHU3YETCs B CIEAYIONIMX BHIAX:

1. Camocmosmenvnas paboma no meopemuueckomy xypcy. Bknrodaer paboTy co ClIOBapsMH, SH-
LUKJIONEUSIMH ¥ CIIPABOYHUKAMHU, PabOTy ¢ KOHCIEKTaMHU JIEKIHii; paboTy Han yueOHbIM mMarepua-
joM (yueOHHKa, MEPBOMCTOYHUKA, CTAThH, MOTIOJHUTENLHON IUTEPATYPhI, B TOM YHCJIE C MaTepuaia-
MH, MTOJNy4EHHBIMH 10 ceTh UHTEpHET); KOHCTIEKTUPOBAaHUE TEKCTOB, OTBETHI HA KOHTPOJIbHBIE BOMPO-
CBL

2. Iloozomoska x aabopamopuviyM, npakmuyeckum sanamusm. Bxmouaer paboTy ¢ ydebHO-
METOIUYECKOHN TuTepaTypo Kypca, paboTy Han yueOHbIM MaTepuaioM (yaeOHUKA, HOMOTHUTETHbHON
JIUTEPATYPBI, B TOM YUCJIE ¢ MaTepHUajaMH, MOJy4EeHHBIMH MO ceTu MHTEPHET), OTBETHI HA KOHTPOJIb-
HbIe BOMPOCHI 1O JabopaTtopHoi padoTe.

3. Iooeomoska x 3auemy. TIpu NOArOTOBKE K 3a4eTy MPopaboTaTh BOMPOCHL, BLIHOCUMbIE HA 3a-
YeT C yY4ETOM BOMPOCOB BHIHOCHMBIX Ha CAMOCTOSITEILHOTO H3y4YeHHs. BHUMATENbHO M3YYUTh pasjie-
JIbl AUCLHUILUIMHBI C UCTIOJIB30BAHUEM OCHOBHOM U TOMOJHHUTENBLHOM TUTEPATYPhl, KOHCIIEKTOB JIEKIIHIA,
KOHCIIEKTOB JJabopaTopHbIX paboTt, pecypcos MHTEpHET.

5. METOAUYECKHE PEKOMEHJAIIMU 11O U3YUYEHHUIO

AUCHUILINHBI

5.1 PexoMeHAALIMH 0 HCMOJIB30BAHHIO MATEPHAJIOB pado4eil MPorpaMmmbl
Paboty ¢ Hacrosimedt pabodell mporpamMMmoi cCienyeT HadaTb C O3HAKOMIJIEHHMs, rue ocoboe
BHUMAaHUE ClIelyeT OOpPaTUTh Ha BOMPOCHI, BEBIHECEHHBIE JJIsI CAMOCTOSATEILHOTO U3YUEHHS.

Crienndrika M3ydeHUs] TUCHMIUIMHBI 3aKJIIOYAE€TCS B TOM, YTO IO CONEPIKAHHMIO AUCHUTUIMHA
«MateMaTu4ecKne MeTOAbI B OMOJIOTHIY SIBJISIETCS JOCTATOYHO AOCTYITHON AUl U3yUeHHsA, HO TpeOyeT
BOCITPOM3BEICHHS 3HAHUI NH(POPMATUKH U BBIYUCIUTEIbHON TEXHHUKH.

JInist 3aKperieHnst TEOPETUIECKOT0 MaTeprata UCTIOIb3YIOTCs JabopaTopHbIe paboThI.






TUH CEMHUHAPCKOr0O THUMA, KypCOBOrO
MPOEKTHPOBAHUS (BBIMOJIHEHHUS KYp-
COBBIX padoT), TPYMIOBBIX U WHMAH-
BUJyaJIbHBIH KOHCYJbTALlUH, TEKY-
el U NPOMEKYTOYHOM aTTECTaLUU.
Aynuropus Ne2238

(OI'BOY BO Camapckuii T'AY, 2.
Kunens, nem. Ycmo-Kunenocruii,
yia. Cnopmuenas, 0.74)

0emnbr0 (KOMITBIOTEPHBIE CTOJIBL, CTYJIbS),

IIK nopknroueHHble k cetd «IHTEpHET» 1
o0ecreynBaroIye JOCTYT B SJIEKTPOHHYIO UH-
(opMaOHHO-00pa30BATEIBHYIO CPENY YHH-
BEpCUTETA

VYueOHasi ayauTopusi Ajisi TPOBEAe-
VYueOHasi ayauTopusi ajisi TPOBEAe-
HUSI 3aHATUH JIEKIIMOHHOTO TUIIA, 3a-
HATUH CEMUHApPCKOIr0 THUIA, KypcCo-
BOTO NMPOEKTHPOBAHUS (BBIOJHEHHE
KypPCOBBIX pabOT) rPYMIIOBBIX H HH-
OUBUyaJbHBIX KOHCYJbTallMH, Te-
KyIIEro KOHTPOJS M IPOMEKYTOU-
HOM aTTectauuu Aynutopus Ne2238
(@I'HOY BO Camapckuii T'AY, e.
Kunens, ne.m. Ycmo-Kunenvcruii,
yia. Cnopmuenas, 0.74)

YueOHast ayauTopus Ha 14 mOCamO4YHBIX MECT,
YKOMILUIEKTOBAHHAs CIelIMan3UpOBaHHON Me-
0enbr0 (KOMITBIOTEPHBIE CTOJIBL, CTYJIbS),

IIK nopknroueHHsble k cetu «IHTEpHET» 1
o0ecreYnBaroIne JOCTYT B SJIEKTPOHHYIO UH-
(opmManOHHO-00pa30BATEIBHYIO CPENy YHH-
BEpCUTETA

ITomenienue nyisi CaMOCTOSTENBHOM
paboter, aya. 3310a (4uTanmbHBIMA
3au)

Camapckas oon., 2. Kunenw, n.2.m.
YVemo-Kunenvekuii, ya. Cnopmuenas,
0. 84.

ITomemenne Ha 6 MOCafOYHBIX MECT, YKOM-
IUIEKTOBAHHOE CIELUAIN3UPOBAHHONH MeOelbio
(KOMITBIOTEPHBIE CTOJIBI, CTYJIbS1) M OCHAIIEHHOE
KOMITBIOTEPHOM TEXHUKON

(6 paboumx craHLMi), TOAKIIOUEHHONW K CETH
«UuaTepHery u obecrneunBaromed IOCTYNm B
3JIEKTPOHHYIO UH(POPMALMOHHO-
00pa3oBaTENIbHYIO CPENy YHUBEPCHTETA

HOMGH.[GHI/IG AL XPaHEHUA U MpPOo-

(pHUNIAKTHYECKOrO 00CTyKUBaHUS
yueOHOrOo  OoOOopynoBaHUs,  aya.
32036.

Camapckas o6a., e. Kunens, n.c.m.
Yemo-Kunenvekuii, yn. Cnopmuenas,
0. 84.

CreunanbHbpli MHCTPYMEHT U HHBEHTapb s
y4eOHOTr0o 000pYyI0BaHUS:

KHCTOYKHU OJI1 OUUCTKH KOMIIBIOTCPOB U KOM-
IJIEKTYIOLIUX, CIIUPT, KOMIUIEKTYIOLIUE U pac-
XOJTHbIE MaTEPUAITBI.

8 ®OH/I OIIEHOYHBIX CPEJCTB JJIS IPOBEJAEHUA TEKYIIEN 1
MPOMEXYTOYHOU ATTECTAIIUH

8.1 Buael 1 popmMbI KOHTPOJISA MO AMCLHHIIINHE

KoHTponb ypoOBHSI YCBOGHHBIX 3HAHHH, OCBOCHHBIX YMEHHH W NPHOOPETEHHBIX HABBIKOB
(BnaseHui) OCYIIECTBIIACTCS] B PAMKAX TEKYIIEro M MPOMEXKYTOYHOTO KOHTPOJISI B COOTBETCTBHU C
[TonoxeHNEM O TEKYIIIEM KOHTPOJIE U MPOMEKYTOUHOHN aTTeCTAllN 00yYarOIIMXCSI.

Texymui KOHTPOJIb OCBOEHUSI KOMIIETEHIUH MO UCLUIIJIMHE NPOBOAUTCS NPU U3YUYEHUH TEO-
PETUYECKOro MaTepuana M BHITIOJHEHUH 3aaHUl Ha JaOOPAaTOPHBIX 3aHATUSAX. TeKyIueMy KOHTPOIO
MOJUIEXKHT MOCEINAeMOCTh OOYHAIOLIMMHUCS Ay AUTOPHBIX 3aHATHIA U paboTa Ha 3aHATHUSX.

HTOroBoii OIEHKOH OCBOEHHs] AUCHUIUIMHAPHBIX KOMIIETEHIUH (pe3ysNbTaToB OOYyYEHHUs Mo
IVCLUIUINHE SIBJSIETCS IPOMEXKYTOUHAs aTTecTalus B popMe 3auera, MPOBOAUMOIO C YUETOM Pe3yJib-
TATOB TEKYLIEro KOHTPOJIS.



8.2 TunoBble KOHTPOJIbHBIC 3aJaHUA WJIH HHbIE MAaTECPHAJIbI, HCOﬁXO).II/IMbIe AJIs1 OEHKH
pe3yJIbTATOB 0CBOEHHS 00PA30BATE/IbHOI MPOrpaMMbl B pAMKAaX Y4eOHO# AHCIUIIHHBI

Ouenounsie cpeocmea 0151 nPOGEOCHUA MEKYULEll AMmecmayuu

KoHTposbHBIH BONpoc 1o J1adopaTopHOMY Kypcy
Tema: «CriocoGe1 0TOOpa BEIOOPOK»

Henaw: 3axkpenuts 3HaHUs, TOJNyUYEHHBIE U3 IPAKTUUECKOIO Kypca M0 3a1aHHol TeMe. M3yuuTs
croco0Obl 0TOOpa BHIOOPOK OT TeHepabHON COBOKyIMHOCTH. Hayuuthest ciocobam orOopa BRIOOPOK €
YUETOM UX THUIIA.

3apanme: oxapakTepu3oBaTh COCOOBI OTOOPa BEIOOPOK OT FeHEePATbHONH COBOKYITHOCTH.

Mertoauka BBIMOTHEHUS
ObyuaromeMycst peaaraeTcsi OTBETUTh Ha PsAZ BOIPOCOB IO U3y4eHHOH Teme. OOy4aromuii-
Csl COCTaBJISIET IIJIaH OTBETA U MPOU3BOAUT YCTHOE €r0 U3JIOKEHUE.

Kpurepun u mkana OLEHKH NPU 3aLIUTE 3aJaHUN:

- OLIEHKA «3aYTEHO» BBICTABIISIETCS] 00YUAIOIIIMCS, €CIIM OHU CBOOOHO BJIAICIOT MAaTEPHATIOM,
NPOSIBJISIIOT CIIOCOOHOCTH K OTOOPY BBHIOOPOK C yUETOM HX THIIA,

- OLICHKA «HE 3aYTEHO» BBICTABIIACTCS OOYYAIOIIUMCS, HE BIAACIOIIUM OCHOBOIOJIArAIOIIUMHU
3HaHUSMH TIO MTOCTABJICHHOMY BONPOCY, HE MPOSIBIISIOLINM TO3HABATEIBCKUE U aHATU3UPYIOIIHE CIIO-
COOHOCTH, HE CIIOCOOHBIM MPOAEMOHCTPUPOBATh 3HAHUS U YMEHHUSI OTOOPa BBIOOPOK € yUETOM UX TH-
na.

[Tpumep BBINOJIHEHHS 3a1aHUSI

CrnocoOb1 0TOOpa BEIOOPOK M3 T€HEPATTbHON COBOKYITHOCTH MPOBOIST MO CICAYIOINUM CXEMaM:

1. IToBTOpHBIt OTOOP — MPOM3BOAST MO CX€ME BO3BPALLCHUS YYTEHHBIX €AWHUI] B FeHEepasb-
HYI0 COBOKYITHOCTb, TaK YTO OJIHA U Ta K€ €IMHHLA MOXKET MOMacTh B BHIOOPKY MOBTOPHO (OTJIOB
OKOJIBLIOBAHHBIX MTHL, CYTOYHBIN KOJMYECTBEHHBIN Y4YeT KMBOTHBIX Ha MPOOHOM MJIOIIAAKe, MTOBTOP-
HOE€ HCITOJIb30BaHNE OOBEKTOB ISl SKCrepuMeHTOB). [logoOHbIi 0TOOp HE BIMSAET HAa COCTAaB TeHE-
paJbHOM COBOKYITHOCTH, U BO3MOKHOCTb KaKJIOW €JMHHULIbI MIOMACTh B BBIOOPKY HE MEHSIETCS.

2. BecioBTOpHBIN OTOOP — yYTE€HHBIE €IMHUIBI HE BO3BPAINAIOTCS B ME€HEPAIBHYIO COBOKYII-
HOCTb, Ka)kJasi OTOOpaHHas €MHULA PETUCTPUPYETCS TOJIBKO OUH pa3 (OTJIOB *KUBOTHBIX ISl U3y4e-
HHsE). DTOT OTOOp BJIMSET HA COCTAB FeHEPATbHOH COBOKYIMHOCTH M BO3MOXKHOCTb Ka)KAOH €IMHULIbI
MOMACTh B BHIOOPKY MEHSIETCS.

O6a criocoba otbopa (MOBTOPHBIN U OECITIOBTOPHBIN) NEJSATCS HA 2 THIA:

1. OT6op, He TpeOyroLIMii pacuIeHeHUs] TeHEPaTbHONH COBOKYITHOCTH HAa YaCTH — MPOCTOH ClIy-
YaitHbI 0TOOP. DIeMEHThI U3BJIEKAIOTCS CIy4alHbIM 00pa30M HEMOCPENCTBEHHO U3 TeHEPAbHOU CO-
BOKYMHOCTH (OTOOp *KMBOTHBIX IJIsl SKCIIEPUMEHTA, OTJIOB JKMBOTHBIX M3 MOMyJsituu). UenoBek BeChb-
Ma HECOBEpIIEHHOE «OpYAHe» Cly4ailHOro orbopa. B mcuxuke Kakaoro u3 Hac, Aaxe MpH KaKyluei-
cs1 6eCITPUCTPACTHOCTH, 3aJI0KEHO MOICO3HATEIBHOE MPENNOUTEHHE ONPEAETICHHOTO 00JIMKa O0bEKTa,
a 3HAYUT U CTPEMJICHHE K TeHICHLUHO3HOMY CYObEKTHBHOMY OTOOPY 3JI€MEHTOB HAOJIOICHHS.

HeszaBucumo OT HalIMX MOMBITOK COOMIOAATh MaKCUMAalIbHOE OaropasyMue U 4e€CTHOCTh MPH
(dopMupoBaHUHU BEIOOPOK BCErTa MMEETCS ONpeesIeHHAs! BEPOSTHOCTb TOTO, YTO MOSBUTCS HEBOJIbHASI
cucTeMaTHyeckas omroOka. Ha nmpakTuke ajsi OCYLIECTBICHHS CTy4aitHOro 0T00Opa MPUMEHSIIOT METO
CITy4alHbIX yucel. JJisk 5TOro MOKHO BOCIOJIb30BATLCS JTUOO TaOIUIIaMU CITyYaifHbIX YUCe, OO0 COo-
OTBETCTBYIOILIUMH MOAYJISIMH (IIPOLIEAypaMH) B CTATUCTUYECKUX mporpamMmax. [Ipumep: mjsi mpose-



neHus 3kcniepuMenta u3 100 MOAOMBITHBIX JKUBOTHBIX HeoOxommmo otodpath 10 ocobeit. Koneuno,
UCCIIeIOBATENb MOXKET OTOOPaTh TE€X JKUBOTHBIX, KOTOPbIE MEPBbIMU BBIOETYT M3 KIETKH IOCJIE OT-
KpbIBaHUs nBepibl. Ho, B 3TOM ciiyuae OH AopkeH OyAeT MOHUMATh, YTO €ro OTOOp SIBJIAETCS JJOBOJb-
HO CyOBEKTHBHBIM M HE JINIIEH CKPBITBIX CHCTEMAaTHYECKHX OMUOOK. B pesymprare 3TOr0 BBHIOOpKA
MOJKET HeaJeKBaTHO OTpakaTh CBONCTBA NEHEPaJbHOM COBOKYMHOCTH WUJIM ONBITHAs U KOHTPOJIbHAS
TPYIIIBI )KUBOTHBIX MOTYT OKa3aThCsl M3HAYAJIbHO HEOJHOPOAHBIMH, YTO OyAET BIHMATH HAa PE3yJIbTaThI
sKkcrepuMenTa. UToObl MpOU3BECTH NEHCTBUTEBHO MPOCTOU ClTydaliHbli 0TOOP, HEOOXOAUMO CO31aTh
PaBHYIO BEPOSITHOCTH JJIS1 BCEX JKUBOTHBIX OBITh BKIFOYEHHBIMU B BBIOOPKY. [yl 3TOro mccienosa-
TEJb TPEABAPUTEIBLHO MOXKET npoHyMepoBaTh (0T 1 1o 100) Bcex KMBOTHBIX (Te€HepasbHAsT COBOKYII-
HOCTB) U JIJIs1 0TOOpa BOCIIOJIb30BAThCs TaOJIUIIEH CITydalHbIX YUCEIT.

Cnyuaiinele 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

CrnyyaiiHble YHCIIa — 3TO MOCJIEAOBATENILHOCTD YHCEIN, BRIOPAHHBIX U3 HEKOTOPOH TeHepasbHOM
COBOKYITHOCTH YHCEJ MPU OMOIIN KaKOro-HUOYAb cily4aiiHOro npouecca (;kepedbeBka). 13 Tabmumbl
HeoOxoaumo otobpats 10 umcen, He npesbimatromux 3HadeHue 100 (T. k. B HameM ciydae N = 100).
IIpocmarpuBanue TabIMIBI MOXKHO HAYMHATD B JFOOOM MECTE U BECTH B MPOU3BOJIBHOM HAIPABIICHHUH.
JlormycTuM, Mbl HAYHEM C MEPBOrO CTOJIOLA TaOaHMIbl U OyIeM IBUTAThCS MOCIEAOBATEIHHO CBEPXY
BHU3, YUUTBIBAS 2 MOCIEAHUX U PBI YETBIPEX3HAUHBIX YHCEN. B UTOre KMBOTHBIX 11O HOMEpaMu 93,
8, 91, 85, 38, 70, 30, 90, 7, 28 HeoOxoaumo Oynmer oTobpaTh At SKcepuMenTa. bonee ynoOHbIH crio-
co0 cocTaByieHUs CITlydyalHBIX BBIOOPOK MCCIIENOBATEIb MOXKET HAWTH, OTKPBIB TAOJUUHBINA MPOLIECCOP
MS EXCEL: B meHio «CepBHUC» HYXXHO BBIIENUTb CTPOKY «AHAIM3 JaHHBIX», HAWTU MpOLENypY
«Bp1bopka» n menkHyTh Ha KHOMKY OK.

OOwmit B MEHIO MakeTa «AHaNM3 JaHHBIX» M THAJOrOBOE OKHO mpouenypbl «Beidopka» B
IMAJIOTOBOM OKHE Mpouenyps!l «Breidopkay HeoOXOAUMO JHUIIb YCTaHOBUTH «CIy4aiHbIi METOJ BbI-
OOpKm», MBILIKOH yka3aTh «BxomHoi mHTEpBa» (CTONOEL 3JEKTPOHHOH TaOJMHUIBI ¢ MOPSIKOBBIMU
HOMEpaMU JKUBOTHBIX) U BBECTH 00BEeM BBIOOPKH B mojie «Hucio BbIOOpOK» (B Hamuem mpumepe 10).
HeoOxoanMo oTMETHTB, YTO NaHHAs NMPOLEAYpa PEaTU3yeT MOBTOPHYIO CIYHYAHHYIO BBIOOPKY, MO3TO-
My 3apaHee TOJEe3HO yKa3blBaTh HEMHOTo Oonblimii oObeM BBIOOPKH, ueM Tpedyercst oTobparh st
UCKJTFOUEHHsI MOBTOpsOINXCcss o0bekToB. He MeHee ymoOHbIM mis nieneii GopMupoBaHHs BEIOOPOK
siBrgeTcs MoayJib Pannomuzanuus cratuctudeckoit nmporpaMMbl ATTESTAT. Jluanorosoe 0kHO Mony-
151 «Panmomuszanms»y K npumepy, ¢ moMOIIb0 JAHHOTO MOAYJIS MOXKHO CIy4aiiHbIM 00pa3oM pacmpe-
IeNsATh OOBEKTHI B KOHTPOJIbHBIE U OMBITHBIE TPYIIBL [IpocToii ciy4aliHblil 0TOOp UMeEeT mpenumylLe-
CTBa B T€X CIy4Yasx, Korna oObeM reHepaibHON COBOKYITHOCTH He CIMIIKOM Benuk. Ho kakum oOpa-
30M MOXXHO CO3/aTh PaBHYIO BEPOSITHOCTH IMONAAaHUs B BBIOOPKY €IMHHII HAOIIOIEHUsS, €CIIN HCCie-
J0BaTeNb UMeEeT J1eJio, Hampumep, ¢ nopofoil. IlpenBapurenabHO OTIIOBUTH U MPOHYMEPOBAaTh BCEX
ocobeii y1st TOro, 4To0B!I MPOM3BECTH MPOCTOH CIIyYaiHbIi 0TOOp, SIBHO HEe moxy4uTcs. B aTom ciydae
MOYKHO HCIIOJIb30BaTh OTOOP BTOPOT'O THIIA.

2. OT16op, mpu KOTOPOM T'eHEpaIbHast COBOKYITHOCTh Pa30MBaETCs HA YaCTH:

A. CepuiiHblii 0OTOOp — T'€HEpaJbHYI0 COBOKYIMHOCTh NMPEABAPUTENLHO IENAT Ha KJIAcChI (ce-
pHuH), 3aTeM U3 OOIIero KOJIMYECTBA CEPU CIy4alHBIM CIOCOOOM OTOMPAIOT HECKOJIBKO Cepuil IJist
crutourHoro mydenust. [lomoOHbIi BapuaHT 0TOOpa ClieayeT NMPUMEHATh NPH padoTe ¢ OTHOCUTEIBHO
OJHOPOAHBIMU OOBEKTAMH HCCIENOBaHUs (TPYIIIBI UCIBITYEMBIX JKMBOTHBIX OJIMHAKOBOI'O BO3PAacTa,
npu pabdore ¢ muénamn). Ilpumep, HEOOXOAMMO COCTaBUTH BBIOOPKY M3 mMuén naceku. Ilpeasapurennb-
HO HY’KHO Pa3OUTh BCIO IUIOLIA/b MTACEKH HA MPOOHBIE yIJIbH, MPUCBOUTH UM IOPSIKOBbIE HOMEPA U C
MOMOIIBIO YK€ M3BECTHBIX HAM CIIOCOOOB Cy4aliHbIM 00pa3oM oToOpaTh psin MPOOHBIX yieH, Ha KO-
TOPBIX MOXKHO MPOU3BECTH CIUIOIIHOE 00CTIEIOBAHNE TI0 YUETY IMUEN.

b. Tunuueckuii oT6Op — reHepanbHasi COBOKYITHOCTD JIEJIUTCS] HA HECKOJIBKO KJIACCOB (THITHYE-
CKUX TPYII), a 3aTe€M CIy4alHbIM O0pa3oM AeNaercs BBIOOpPKA M3 KaXXIOH OTHAENbHOW THITUYECKOH
IPyIIE (T. €. B OTJIMYHE OT CEPUIHOrO 0TOOpa CILUIOUTHOTO U3YUEHHS KaKAOH THIMNYECKON TPYIIIbI He



npousBoauTcs). Mcnoip3yeTcst 3TOT crnocod ¢ yCrexXoM B TeX CIIydasiX, KOrjia HCClIenyeMble OObeKThI
HEPaBHOMEPHO pacrpeiesieHbl B ONPeNeIEHHOM 00beMe HIIH Ha orpeeneHHon Teppuropun. [Ipumep:
HEOOXOIMMO YCTaHOBHTH PAa3MEPHOBO3PACTHYIO CTPYKTYPY IMOMYJSILUHN SIIEPULIBl KUBOPOISIIEH Ha
OTIpeNeIEHHONW TEePPUTOPHUH, BKIIFOHAIOIIEH PA3IMYHOrO TUIA JIECHBIE U JIyTOBBIE YYaCTKH, BBIPYOKH,
IOpord U T. A. sl MONydeHus: perpe3eHTaTUBHON BBIOOPKH BCIO TEPPUTOPHIO HYXKHO IMONEIUTH HA
PSIT TUITMUECKUX Tpymi (YYacTKH Jieca, JIYT, ONMyIIKH, BBIPYOKa, 0OOUYMHBI JOPOT), B HAUOOJNBLIEH CcTe-
NEHN Pa3IMYA0IINXCs MEKAy coOOH. 3aTeM KaXXIyr THIHYECKYIO TPYIITYy MOXHO pa3OUTh Ha psif
NpOOHBIX TUIOIIAAOK, CIyUYalHBIM CIIOCOOOM BBIOPATh B KAKJOW IPyIIe HECKOJIBKO TAKUX TUIOLIAIOK,
Ha KOTOPBIX U MPOU3BECTH OTJIOB *KMBOTHBIX. TakuM oOpa3zom, oOmuii oObeM BBIOOPKH OyAeT BKIIO-
4aTh 0COOM M3 KKIOW TUITHUECKOH IPYMIIbL, YTO 00ECHEeUnT pEenpe3eHTAaTHBHOE ONMCAHNE BCEH reHe-
panbHONU COBOKYITHOCTH.

B. Mexanuueckuii oTO0p — reHepasibHasi COBOKYITHOCTb «MEXaHUYECKU» IENUTCS Ha CTOJBKO
TPYIII, CKOJBKO OOBEKTOB JIOJKHO BOMTH B BBIOOPKY, a U3 KO IPyMHIIbl OTOUPAETCS ONUH OOBEKT.
IIpumep: npu obcnenoBaHUN TOCEBA PXKHU HA YPOXKaWHOCTh HameueHo otoOpath 100 komocwes. Cire-
JIOBATEJIbHO, TOJIE PIKU MOKHO pa3douth Ha 100 paBHBIX JENSHOK U C KaXIOH CIy4aiHBIM 00pazom
orobpath o 1 pacTeHHIO;, pU U3Y4eHUH OCOOCHHOCTEH BHIA MOYKHO OTJIABJIMBATH KaXKABIHA MSTHIMH,
JECIThIH U T. . DK3eMIUISIP >KUBOTHOIO AAHHOIO BUJA Ha MapuipyTe. B mocnenHem ciydae, OgHaKo,
HYKHO CIIEIUTh 32 TE€M, YTOOBI AJITOPUTM COCTABJIEHHs] BBIOOPKH HE COBMAAN C KAKUM-JIUOO Mepro-
IMYECKUM IMIPOLIECCOM B MPUPOJIE, CITOCOOHBIM MOBIHUATH HA PENPE3EHTATUBHOCTD BEIOOPKH.

3ader Mo AUCHUTIINHE MPOBOAUTCS IO BOIPOCAM.

Ilepeuenn BONPOCOB K 3a4€Ty

1. Ponb MaTemaTHueCKHUX METOIOB B OMOJIOTHH.

2. HcTopust BOSHUKHOBEHUSI OMOMETPHH KaK HAYKH.

3. [TonsiTHE O CTATUCTUYECKONH COBOKYITHOCTH.

4. [TousiTne 06 0ObeMe COBOKYITHOCTH.

5. Ilonatne 0 mpusHake.

6. Knaccupukanus n3yqaeMbIx MPU3HAKOB M UX CBOMCTBA.

7. [TonsiTne 0 reHepaIbHON COBOKYIMHOCTH U BBIOOPKE.

8. OCHOBHBIE CBOWCTBA BBIOOPKHL.

9. Criocobb1 0TO0pa BEIOOPOK M3 T€HEPATBHON COBOKYITHOCTH.

10. IloHATHE O CTATUCTUYECKUX PsANaX.

I1. THunbl CTATUCTUYECKUX PSAOOB.

12. CriocoObl peacTaBaeHNsI MATEPHANIOB UCCIIEIOBAHUH.

13. CpenHue 3HaueHUs BEJIUYUH.

14. CreneHHble cpeHUE BETUYUHBI.

15. CtpyxTypHBIE (HECTETIEHHBIE) CPEIHUE BEJIUIHHBL.

16.  IIporpammuoe obecnieueHue 1Ist pacdera BEIOOPOK.

17. IToka3aTenu M3MEHUYUBOCTH MPU3HAKA.

18. [TonsiTe O BEPOSTHOCTH COOBITHS.

19. 3aKoH pacnpeneaeHusl.

20. Buner pacnipenenenus.

21. [TonsiTHE acCUMMETPUN U DKCLIECCA PACTIPENCIICHUS.

22. bunoMuanbHOE pacnpeneneHue

23. CrannapTHas ommOKa CpeIHEro 3HAYCHUSI.

24. Merton cpaBHEHUS A1 NPOBEPKU CTATUCTUYECKUX FMIIOTES.

25. JlocTOBEpHOCTh BBIOOPOYHOM pa3HocTH. HyneBas u anbTepHaTUBHAs runotesbl. [ToHs-
THE KPUTEPUSL JOCTOBEPHOCTH.

26. Knaccupukauus kpurepueB JOCTOBEPHOCTH.

27. BpakoBka BEIOPOCOB M KpUTEPUU MCKITFOUECHUS.
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Haspanue xadenper: «300TeXHH
JucuurninHa: «MaTteMaTH4eCKue METOIbl B OHOJIOT I

bunersl k 3auery
buner 1

1. Poxab craTUCTUYECKUX METOLOB B OMOJIOTUH.
2. Twumel CTATUCTUYECKUX PSAOB.

CocraBurein 3emckoBa H.E.
3aB. kadenpoii Kapamaes C B.
« » 20 roza

IIpumep 3TaN10HHOr0 0TBETA HA BONPOCHI OH1eTa

Bonpoc 1. Posb maTemaTHYecKHX MeTOA0B B OHOJIOTHH.

3HaYMMOCTh MaTEMATHYECKIX METOIOB B OMOJIOTHH ONPEAEISIeTCs Kak CAMUM XapaKTepOM CO-
BPEMEHHBIX HCCIEOBAHUN B 3TUX OOJIACTSAX, TAK U €CTECTBEHHBIMH CBOMCTBAMH OOBEKTOB M3YUEHHUSI.
OCHOBHOI METOJ1 COBPEMEHHOM OHMOJIOTUHN — KOJMUECTBEHHbIH. KauecTBeHHass HHTepIpeTanus n3yyda-
€MBIX SIBJICHUH M MPOLIECCOB TaBHO MepecTasia ObITh JOCTATOYHBIM U HAIEKHBIM HHCTPYMEHTOM IS
MOATBEPKAEHUS WIM ONPOBEPKEHUS BBIABUIAEMBIX T'MIIOTE3, AOKA3aTEIbCTBA TEOPETUUYECKUX IOJIO-
JKEHUH, YCTAHOBJICHHSI NMPHUYNHHO-CIEACTBEHHBIX 3aBHCUMOCTEH, ONpeneieHusl BIUSHUSA (PaKTOPOB
cpeabl Ha CBOMCTBA JKMBBIX CHCTEM. BOJIBIIMHCTBO COBPEMEHHBIX OMOJIOTHYECKUX HCCIENOBAHUI
HUMEET JIEJI0 ¢ IABMHOMWY HHCE], YePE3 KOTOPBIE BBIPAXKAIOTCA JAaHHBIE O pa3Mepax, BECe, BO3pacTe,
YHCICHHOCTH, OMoMacce, IUIOJOBUTOCTH OPTaHU3MOB, NMPOXYKTHBHOCTH 3KOCHCTEM, YPOIKaHHOCTH
COPTOB, KOHLIEHTPALIMH BELIECTB, COOTHOIIEHNH MEXy MPU3HAKAMH, J03aMHU (AKTOPOB, Pa3IMIHBIMU
KOJIMYECTBEHHBIMU MOKA3aTENIIMU M YHMCIOBBIMU XapakTepucTukaMu. Ha 5TOT kakymuiics nmepBoHa-
YaJIbHO XaOTHYHBIM HaOOp NMEPBUYHOHN YNCIOBON MH(POPMAIIMN HAKJIAbIBAIOTCS CBOWCTBA CaMUX 00b-
€KTOB M3YYEHHS, YCHIIMBAIOIIKE Pa30poC JAHHBIX, B YACTHOCTH IIUPOKAsi H3MEHYHMBOCTD JKUBBIX CH-
CTEM.

CoBpeMeHHbIE MaTeMaTHYeCKHEe METOIbI OKa3bIBAIOTCS CTOJIb IOJIE3HBIMH ITpH 00padoTKe unc-
JICHHBIX TaHHBIX B OMOJIOTMH UMEHHO TIOTOMY, YTO OHH OCHOBAHbI HA PU3HAHUH U3MEHYHBOCTH U 00-
JAaJAr0T MOIIHBIMU CPEICTBAMHU €€ yueTa. B urore, B KaXXyIIeMcsl Xaoce MoyuyeHHbIX Hupp BAPYT OT-
KPBIBAIOTCS] KOHKPETHBIE 3aKOHOMEPHOCTH, KOTOPbIe TPEOYIOT OObEKTHBHOM OLIEHKH.

ITonTBEpxACHUE CYLIECTBOBAHUS 3aKOHOMEPHOIO B BUJUMOM Xa0CE€ U3MEHYMBOCTH AOCTUTa-
€TCsl MOCPEACTBOM HMCIOJIb30BAHU METOJAOB CTATUCTHUYECKOro aHanusa. lIpuMeHeHue npuKiIamHbIX
METO/IOB CTATUCTUKH K CJIOXKHBIM JKHBBIM CHCTEMaM CIOCOOCTBOBAJIO MOSIBJIICHHIO HOBOI'O HAlpaBiie-
HUsl B OMOJIOTHMUYECKUX HAyKax U MaTeMaTHhKe, KOTOpPOe MOJY4YHJIO Ha3zBaHue «Omomerpusi». Kpome
JAHHOTO OOIIENPU3HAHHOTO TEPMHUHA, UCIOJIb30BAINCH M MCIIONB3YIOTCS Ipyrue — OMOMETpHKa, Ba-



pPHALIMOHHAS CTATHCTHKA, OMOJOrHyecKast CTATUCTHKA, OMOMaTeMaTHKa, B MOCIEIHEE BPEMsl - KOMITb-
1oTepHas onomerpusi. OqHAKO Kakue Obl TEPMUHBI M TPOMKHE CIIOBOCOYETAHUS HU MMPUMEHSIJINCD, CYTh
JAHHOTO HAYYHOT'O HAIPaBIIEHHs OCTaeTcs (PaKTUUYECKU OJHOH M TOW JK€ — CTaTUCTHYECKAs, MaTeMa-
Tr4eckas 00padboTka pe3ynbTaToB HAOMIOAEHUI U SKCIIEPUMEHTOB B OMOJIOTHYECKUX HAYKaX, C IEJIbI0
OTAENICHHsI 3aKOHOMEPHOI'0 OT CIY4alHOro, OLEHKH Pa3HOOOPa3HBIX CBA3EH W 3aBUCHMOCTEH MEXIY
OMONIOrMYECKUMH SIBJICHUSIMH, TTOUCKA IPUYHH, ONPEAENICHHsI BIUsSHUAA (PaKkTopa U T. 1.

HexkoTopsle nccnenoBaTeny OnpenesstoT OHOMETPUIO KaK HAIIPaBJIEHHE, OMUPAIOIIeecs] Ha MH-
OYKTUBHBIA TIOIXOJ, MAYLUIUH OT KOHKPETHBIX SMITUPUUECKUX NAHHBIX U (PAKTOB K TEOPETUUECKUM
0000meHusM. IlyTh OT «3MIUPUKU» K OOLINM TEOPHUSIM «OOCITYKUBAETCS» OMOMETPUIECKIMU METO-
IaMH, TO3TOMY OMOMETPHIO MPHUHSTO CUUTATh CPEACTBOM IMITUPHUECKOTO MO3HAHUS MpHUpoasl. B oc-
HOBE OMOMETpHUH JIeKAT TaKHe pa3fesibl MAaTEMATUKH, KaK TEOpUsl BEPOSTHOCTEH M MaTeMaTH4YecKas
CTaTUCTHKA.

Jpyroii myTh Ha3bIBAETCS AENYKTHBHBIM MOJAXOAOM, P KOTOPOM Ha MEPBOE MECTO BBbIABHIa-
IOTCSl MATEMaTHUECKHUE MOJIENIH, OCHOBAaHHbIE HA TEOPETHYECKUX OOOOIIECHHUSX, C MOCIEAyIoIen mpo-
BEPKOU MOJIEJIeH OMBITOM. DTOT MyTh «OOCITYKUBAETCS» TaK HA3bIBAEMON MaTeMaTHYeCKOH OMOJIOTH-
e, UCCIIenyIoIIel TeopeTHuIeCKHe MpoOJIeMbl C TIOMOLIBI0 MATEMAaTHUECKOTO MOJIEIMPOBAHNUs. Xapak-
TEPHOI OCOOEHHOCTBIO OMOMETPHH SIBJISIETCS] MPUMEHIUMOCTD €€ METO/IOB HE K €MUHUYHBIM (paktam, a
TOJIBKO K UX COBOKYITHOCTSIM, K MaCCOBBIM SIBJICHUsIM. FIMEHHO B cpepe MacCOBBIX CIIy4alHBIX SIBJIE-
HUI 00HAPYKUBAIOTCS 3aKOHOMEPHOCTH, HE CBOMCTBEHHBIE €IMHUYHBIM O0ObekTaM. B 3TOM 1ane 06-
JAaCTh MPUJIOKEHUSI CTATUCTUYECKUX METOJOB B OMOJIOTMH M 3KOJOTMU OY€Hb 3HAUMTENIbHA, TaK Kak
MHOTHEe OMOJIOTHYECKHUE SIBIIEHUS] MACCOBBI IO CBOEH MPUpPOAE — B HUX YYACTBYIOT HE OJIHA KJIETKA, HE
ofHa 0co0b, He OfHA OaKTepusi, He OAWH BHUJ WJIN TMOIMYJISILHS, a UX COBOKYITHOCTH, B3aUMOJIEHCTBYO-
mue Mexay codoit. OcymecTBiieHre COOBITHI B TAKMX COBOKYITHOCTSAX MOJKET OBITh OLIEHEHO BEPOSIT-
HocTsiMH. Takue mpoOnembl, Kak U3MEHYHMBOCTH MOP(OJOTHYECKHX, (PH3HOJOTMYECKUX MPHU3HAKOB
JKUBOTHBIX M PACTEHUH, BO3PACTHAS M3MEHYHBOCTh OPTAHOB Y YEJIOBEKA, YCTAHOBJIEHUE BJIUSHUS 3KO-
JOTHYEeCKUX (PaKTOPOB, KOJNYECTBEHHBIN yUeT OPraHN3MOB, KJIACCH(UKALIMOHHBIE TIOCTPOSHUSI B CH-
CTeMaTHKe, U3YYeHHE HACJIECACTBEHHOCTH B I€HETHKE, WHIAMBUAYAJIbHBIH POCT OPraHU3MOB, MOITYJIs-
LIUOHHAsI TMHAMHKA YHCJIEHHOCTH, OCOOEHHOCTH CYKIleCCHH (ITOCIe0BaTENbHAS, 3aKOHOMEPHAs CMe-
Ha OHOTO coolbmecTra (puToLIEHO3a APYTUM) SKOCUCTEM, MOTYT H3Y4aThCs JIUIIb C MIOMOIIBI0 MaTe-
MaTHYECKHX U MaTEMAaTHKO-CTaTUCTUYECKHX MeToioB. C Ipyroil CTOPOHBI, HE BCSIKOE UCCIIEIOBAHUE B
OMOJIOTMH M 3KOJIOTUU JOJDKHO M MOJKET OIUPATHCS Ha OMOMETPHIO, MHOTHE BEJTMKUE OTKPBITHS OBLIH
crenaHbl 0e3 NCMOb30BAHNS KOJIHMYECTBEHHBIX METOIOB aHann3a. Ho B Tex o0macTsix OHOJIOrnuecKix
HAyK, I/Ie HCCIEOBAHMUS NMPOBOAATCS HA OCHOBE U3MEPEHUH U MOJICYETOB, HITHOPUPOBAHHUE CTATHUCTH-
yeckoll 00pa0OTKM TMOJYUYEHHOrO HCCIIENOBATENIEM MaTepuaia MOXKET MPHBECTH K Mallo yOemuTeNb-
HBIM HJIM JJake OMIMOOYHBIM BBIBOZIAM. HampoTHB, KOPPEKTHOE MPUMEHEHHE OMOMETPUIECKHX METO-
TIOB YBEJIMYNBAET IOKA3aTENbHOCTD CIETAHHbIX 3aKJIFOUEHUH, ITOMOraeT MPaBUWIbHO TUIAHUPOBATDH HKC-
NIEPUMEHTBI, BBISBJISITh CKPBIThIE 3aKOHOMEPHOCTH M NPABHIIBHO UX HHTEPIPETHPOBATH, YCTAHABIIH-
BaTh MPUYHUHBI HAOIOJAEMBIX SIBJICHUH, OTAENATh UX OT CIIENCTBUH, BBIACISATh U3 MHOXKECTBA BO3/ACH-
CTBYIOIIMX Ha siBJIeHHE (PaKTOPOB HanOOJIEe BXKHBIE, M3MEPSATh CHITy UX BIMSHUSA, a€T BO3MOXKHOCTb
NOJIYYUTh TOYHYIO KOJHYECTBEHHYIO XapaKTePUCTUKY H3MEHUHMBOCTH HCCIENyEeMBIX IOKa3aTelnei,
OLIEHUTH JTOCTOBEPHOCTDH MPOBEPSEMON T'MITOTE3BI, ONPENENIUTh CTEIIEHb PAa3MUnuil MEXAy NMpPU3HAKA-
mu. HecMOTpst Ha LIEHHOCTh MPUMEHEHHUSI METOIOB MAaTEMAaTHKU B OMOJIOTHH, CYIIECTBYIOT HEKOTOPbIE
OIMACHOCTH, OT KOTOPBIX CJIEAYET MPEeNoCTePeyb CTyIEHTOB M HAYMHAIOLTNX UCCIIeI0BaTEICH.

ITepBast M3 HUX — 3TO MEXaHUYECKOE HCIIOJIb30BAHNE KOJMUECTBEHHBIX METOAOB aHAIN3a B HC-
CJIEIOBAHMSIX, 0€3 MOHUMAaHUS UX CYTH U MPUIIOKUMOCTH K TEM WJIM UHBIM OHOJOTHYECKUM SIBJICHHSIM
U 3KoJorudeckuM mpoueccaM. OueHb BayKHO 3HATh M YUUTHIBATH OCOOCHHOCTH M YCJIOBHS MPUMEHE-
HUSI T€X WM MHBIX CTATUCTUYECKHX MPOLENYp, MOCKOJBbKY JH000H METOI MMEET CBOM OTPaHUYCHUS.
be3 yuera 3THX orpaHudYeHHH MPUMEHEHHE COOTBETCTBYIOINErO METOAA CTAHOBHUTCS MATEMAaTHYECKU
HETPaBOMEPHO, 5TO MPUBOAUT K (panbCUPUKALH PE3YJIbTATOB U BBIBOAOB HAYYHOH PabOTHI, K OTKJIO-
HEHHIO MPOBEPSEMON TUITOTE3bI TaM, I7Ie Ha CaMOM JieNie €€ HY>KHO ObLIo OBl MPUHSTH, K YCTaHOBIIE-
HUIO BIVMSIHUA (PaKTOpa, KOTOPBIA B PEaTbHOCTH HE BIHSIET, K MOATBEPIKIEHHUIO HE CYLIECTBYIOIIHMX



CBsi3el MeXIy dieMeHTaMu cucteMbl. Onucansble (anbcupUKauyu MOTYT BO3HUKATh MPH (hopMalib-
HOM MPUMEHEHHH OMOMETPHUYECKHUX METONOB C LEJbI0 CO3/1aTh JHIIb BUAUMOCTb CTPOTOH HAyYHOCTH
B TOH WJIM MHOW HCCIIENOBAaTEIbCKON paboTe. BTopas omacHOCTh CBs3aHA C MIMPOKO PaCHpOCTPAHEH-
HBIM MHEHHEM O TOM, YTO MaTeMaTH4eckasi 00padoTKa JaHHBIX MOKET €CJIM HE TIOJHOCTBIO YUECTh, TO
CBECTH K MMHUMYMY T€ TEXHUYECKHE, OPraHU3aLMOHHbIE U METOAMYECKHE OINOKH, KOTOPhIE BO3HUK-
J¥ TpU TIPOBEAECHUU uccienoBaHus. Ha 3To wacTto HameroTces: HemoOpOCOBECTHBIE HCCIIEIOBATEINH.
JlanHOE MHEHHE TyOOKO OINOOYHO, CTATHCTUYECKHE METO/IBI MOXKHO C PaBHBIM YCIIEXOM NMPUMEHSTh
KaK K BEpHBIM JaHHBIM, TaK U K HEMPAaBUJIBHO MOJYYEHHbIM. B maHHOM ciydae padortaer mpUHLIMII
«YTO TOCEEIIb, TO U MOXKHEIbY. [103TOMy OHOMETPHIO MOKHO CPaBHUTH C JKEPHOBOM, KKOTOPBIN BCSA-
KYIO 3aCBINKYy CMeJIET, HO LIEHHOCTh MOMOJIa OIpeaessieTCsl HCKIIIOUNTENbHO LIEHHOCTBIO 3aChIIIaHHO-
roy.

Bonpoc 2. Tunbl cTAaTUHCTHYECKUX PAJOB.

Martematudeckast 06paboTka cOOpaHHBIX JAaHHBIX HAYMHAETCS C MOCTPOESHHS TaK HA3bIBAEMBIX
CTATUCTHUYECKUX PSIOB, NMPEACTABISIIOINX COOOH HaOOp YMCIIOBBIX 3HAYEHHWH NPHU3HAKA, PaCIOio-
JKEHHBIX B ONpeAeseHHOM nopsiake. Paccmorpum 6osee mogpoOHO THIIBI CTATUCTHYECKUX PSIOB.

1. Pam:xupOBaHHBIN Psii — OMMHAPHBIN AN, B KOTOPOM 3HA4Y€HUs MPU3HAKA PACMOJIAralOTCs B
BO3pacTatromeM (min yosiBatomem) nopsake. [lpumep: umeercs Hadop tmp: 34342543345, U3 Hux:
23333444455 — paHXUpPOBaHHBIA psiA. 3HaUEHHUE PsAZla; MOKHO OIpeNeNUTb pa3Max H3MEHUYHMBOCTU
npusHaka (ot 2 1o 5), HamOoJiee 4acTo BCTpeyaroeecss 3HaueHue (3 1 4), MOArOTOBUTEIBHBIN STal
11l IOCTPOEHMSI BAPUALMOHHOT'O psAa.

2. BapuanmoHHbId psif (psi pacrpenesieHus) — IBOMHON psil YMCEN, OTPAKAIOIUN COOTHOLIE-
HHUE PAH)KMPOBAHHBIX 3HAYEHUH MPH3HAKA C YACTOTOH MX BCTPEYaEMOCTH B JaHHOH BBIOOpKE. [pyru-
MU CJIOBAMH, BAPUALMOHHBIN Psii — 5TO IBOWHOH psif YUCEN, COCTOSAIIMMI U3 KJIACCOB U YacCTOT BCTpe-
4aeMOCTH 3HaueHui npusHaka. IIpumep: 23333444455 — pamxkuposaHHbli psp, 2;3;445 — 3HaueHus
npusHaka, 1442 — gactora BCTpeYaeMOCTH. 3HAUEHHE BaPUALIMOHHOTO Psiia - OH TMO3BOJISIET OMpene-
JUTh 3aKOHOMEPHOCTb BAPbHPOBAHUS (3AKOH PaCIPENeNICHNUs) N3y4aeMOro MpHu3HaKa. B 3aBu-
CHUMOCTH OT TOT0, B KaKOM JMalla3oHe U KaK BapbUpyeT MPHU3HAK — AMCKPETHO WU HENPEPHIBHO, —
CTATUCTHYECKAs] COBOKYITHOCTb MOJKET PacIpeneaThCsl B Oe3bIHTEPBAIbHBIA WIM WHTEPBAJIbHBINA Ba-
pPHAIMOHHBIC PsiAbL. TUIT BAPUAIMOHHOTO Psiia MOXKHO omnpenenuts no Gopmyne (Jlakun, 1990): MK)
= Xmax — Xmin / k, rme A — mupuHa KJIaCCOBOrO MHTEpBaIa, X max; Xmin — MaKCUMaJIbHOE U MUHH-
MaJIbHOE 3HaUeHHe BBIOOPKH, k — YMCIIO KJIacCOB, Ha KOTOPBIE ClenyeT pa3OuTh BapUaLUIO MTPU3HAKA.
PaccuutsiBaercs o ¢popmyne Crepmkeca: k = 1 + 3.32Ig(n), roe n — obbem BbIOOpKU. Takum obpa-
30M, eciu A = 1 i A = 1, To cTpouTcsl Oe3bIHTEPBATBHBIN P, €CIU A # 1, TO CTPOUTCSA HHTEPBAIIb-
HbIA psa. Ecnu nmpusHaK BappupyeT AMCKPETHO M B Y3KUX rpaHuuax (A = 1 wimu A = 1), TO cTpouTcs
Oe3bIHTEepPBAIbHBIN BApUALIMOHHBIN psAf. PaccMOTpUM JaHHBIE O KOJMYECTBE NTEHLIOB B THE3/1aX Ape-
BecHO nacrouku Tachycineta bicolor (Poxuukwii, 1973): 466455555551454545574665
644565542646256554. JanHbli MPU3HAK ABJISETCS TUCKPETHBIM U A = 1, 3HAYUT JOCTATOU-
HO TOACYHUTATh BCTPEUAEMOCTh KOHKPETHBIX 3HAYEHMH, HE pa3dmBas MX Ha KJACCOBBIE WHTEPBAJBI.
Hckomblii Oe3bIHTEpBAIbHBIN BapUALIMOHHBIN psAn OyneT BHIMIIAETh clienyromuM odpasom: Kommue-
cTBO nTeHUoB Yacrora BcTpewaemoctu 1-1;2-2;4-11;5-18,;6-9; 7-1.

Hnreppanbublii psaa. MHTEpBanbHbBIN BAPUALIMOHHBIN Psii IPUMEHSIETCS, €CIIU U3Y4aeMBblil IPU-
3HAaK M3MEHSETCSI HenpepbIBHO (A # 1) miM 3Ha4eHUs AUCKPETHOTO MPHU3HAKA, BAPBUPYIOLIETO B LIH-
POKUX Ipefiesax, UMEIOT MaJylo MOBTOPSEMOCTb.

Hanpuwmep, B Bone MenkosogHoro ozepa Hepo (Apocnasckas 065nacTh) B TeueHHe rojaa ObuIH
u3MepeHbl KoHLeHTpauuu obdmero ¢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.

JIs MOCTpOEHUs] UHTEPBAJBHOIO BapUAaLIMOHHOIO psifia C Havyaja BECh AMANa30H U3MEHUYHBO-
CTHU KOHLEHTpauuil obiero dochopa pazdnBaeTcs Ha CEPUIO PABHBIX KJIACCOBBIX HHTEPBAJIOB, 3aTEM
MOJICYUTHIBAETCS], CKOJIbKO BAPUAHT MMOMNAJO B KaKIbIH MHTepBasl. YHCIIO KJIacCOB 3aBUCHUT OT BEJU-



YHHBI BBIOOPKH: €CJIH 9iciIo BapuaHT 30-60 — ymcino kinaccoB 6-8; eciu 61-99 — 7-8; ecnu 100 u Gonee
-9-12.

B Hamewm mpumMepe BeNMWYHMHA KJIACCOBOTO MHTEpBasa A = 41, UHUCIIO KIIACCOBBIX MHTEPBAJOB k
=7, MK) = 320-37/7=40,4 = 41. COOTBETCTBEHHO BapHALMOHHBIN psix uMeeT Bua: KiaccoBrle HHTEP-
BaJIbl KOHUeHTpauui (Mkr/m); 37—-78; 78.1-119; 119.1-160; 160.1-201; 201.1-242; 283.1-324.

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

3. BpemenHoii psia (psin AMHAMUKY) — TBOMHOM sl YUCEN, OTPaKatOIIUi BapbUPOBAHUE BapH-
aHT U3y4aeMoro Mpu3HaKa BO BpEMEHH (IO rojam, Mecsiiiam, OHsM, 4acam). [Ipumep: ce3oHHbIE U3Me-
HeHHs1 OMOMacchl (PUTOIUIAHKTOHA B 03€P€ MOXKHO OXapaKTEPHU30BATh CIEAYIOIIUM BPEMEHHBIM PSIIOM
2; 11; 6; 1; 20; 30; 10; 2 — 6buomacca putorankrona (mr/n), III IV V VI VII VIII IX X — mecsibL

4. DMnupUYecKuil psia perpeccuu — JBOMHON psifl Uncel, OTPaXkaroluil CBs3b MEXAY 3HaUeHU-
SIMU COTIPsDKEHHBIX npu3HakoB. [Ipumep: B 2011 r. B paiione Ouoctanimm «Y neiima» cryaerramu Sp-
I'Y Obutn mony4eHs! CIenyoIue JaHHbIE O YUCICHHOCTH HACEKOMBIX-OIBUTUTENEeH Ha MpOoOHOH TU1o-
manke (X) u TemmnepaTtype Bo3ayxa B epuonbl yuera HaceKoMbix (Y): X: 17 19 59 114 94 78 78 64 78
4835365511; V:1716823.825.62724721.822.723.121.8203191514.518.38

8.3. Kpurepuu ouennBanusi ypoBHsi cGopMHPOBAHHOCTH KOMIIeTEHIIUH
Kputepuu oueHku k 3auery.

Onenka pe3ynpTaToB 0OyUEHUs MO IUCLHUILTHHE B (hopMe YPOBHA C(POPMHUPOBAHHOCTH KOMITO-
HEHTOB 3HATb, YMETb, BIAIETh 3asBJICHHBIX IUCHUIUIMHAPHBIX KOMIIETEHIMH MPOBOJUTCA MO 2-X
0aJUIbHOM ILIKaJe OLIEHUBAHMS IyTeM BBIOOPOYHOrO KOHTPOJI BO Bpems 3adera. OTBET CTyAeHTa Ha
3aueTe KBATM(PUIHUPYETCS 3aUTEHOY, HE 3aYTEHOY.

IIkasa oneHMBaHUsA 3a4€Ta

PesynbraT Kputepuu (nonucatb KpUTEpHH B COOTBETCTBUH C KOMITETEHLIMSIMH )
3adera
«3a4YTEHO» OTtBer oOyd4aromerocsi Ha BOIIPOC JOJDKEH ObITh TOJHBIM U Pa3BEPHYTHIM, HU B

KOEM Clly4ae He 3a4MThIBATHCS JOCIOBHO, COAEPIKATh YeTKHe (POPMYTUPOBKH BCEX
OIpeIesIeH!H, KaCarOLIUXCsl YKA3aHHOTO BOMPOCA, MOATBEPIKAATHCS (PaKTHYECKHU-
mu pumepamu. Takoi OTBET HOJKEeH MPOAEMOHCTPUPOBATH 3HAHNE O0YUarOIIUM-
Cs1 MaTepuasa JIeKIui, 6a30Boro ydeOHHUKa 1 JOTIOJIHUTEIbHON JINTEPATYPhL.

«He 3auTeHo» | OTBer 00yuaromerocss Ha BOMPOC COAEPIKUT HENpPaBHIIbHBIE (POPMYJIHPOBKH OC-
HOBHBIX ONpENeNeHNH, NPSAMO OTHOCSIIUXCS K BOMPOCY, MM OOy4arOIUHCS BO-
o0I1e He MOKET UX JaTh, KaK U MOATBEPAUTH CBOH OTBET (PAKTHUECKUMH MPHUME-
pamu. Takol OTBET IEMOHCTPUPYET HE3HAHUE MATEPHAIA JUCLUIIIIUHBL

8.4 Meroanueckue MaTepHAJbl, ONpPEAE/SIIOIIHE TMPOUEAYPbl OLECHHUBAHUSI 3HAHHH,
YMEHHH, HABBIKOB H ONbITA /JeSITEJIbHOCTH, XAPAKTePH3YWOIIUX 3Tanbl (opmMupoBaHuUs
KOMIIeTeHI U

OueHka 3HaHMI, YMEHUH, HaBBIKOB, XapaKTEPU3YIOLIasi 3Tanbl (OPMUPOBAHUS KOMIETECHIIUI
0 JAUCHUIUIMHE «MareMaTnyeckrne MeToAbl B OMOJIOTMHY» MPOBOAUTCS B (opMe TeKyled u
MIPOMEKYTOYHOH aTTeCTALUU.

KonTponp Tekymell ycrneBaeMoCTH OOy4aroIIUXCs — TEKyllas aTTecTalus — MPOBOAMUTCS B
XOJIe CeMeCTpa C LEJbI0 OIPEeNIeHUs] YPOBHS YCBOSHHs OOyHaIOLUIMMHUCS 3HAHUH, POpMHUPOBAHUS Y
HUX YMEHUH U HaBBIKOB;, CBOEBPEMEHHOI'O BBIIBJICHHUS IPETIOABaTeNIeM HEIOCTATKOB B MOATOTOBKE
o0y4aromuxcss M TNPHHATUS HEOOXOAMMBIX MEp 10 €€ KOPPEKTUPOBKE, COBEPIICHCTBOBAHHIO
METOIMKH OOyuUeHUsI, OpraHu3auuu y4eOHOW padoThl M OKa3aHWs OOyHarOLIMMCS WHAWBHIYAJIbHOM
TIOMOIIH.

K xOHTposmO Tekylied yCcrneBaeMOCTH OTHOCATCA MNPOBEPKAa 3HAHUN, YMEHHM M HAaBBIKOB
00yHaromuxcst:



* Ha 3aHITUAX (OMPOC, OOCYKIEHUEe Pe3ybTaTOB JabopaTopHbIX padoT);

* 110 pe3yJIbTaTaM MPOBEPKH Ka4eCTBA KOHCIIEKTOB JIGKIIMI U MHBIX MaTEPUAJIOB,;

* [0 pe3yJbTaTaM oOT4yeTa OO0yYarImuxcs B XOA€ WHAMBUAYAJIbHOH KOHCYJIBTALIH
NpenoaaBaTessi, IPOBOIAUMON B UaChl CAMONIOATOTOBKH, 0 HMEIOLTUMCS 330PKEHHOCTSIM.

KoHTponb 3a BBINOJIHEHHEM OOYYAIOLUTUMHCSA KaKAOrO BUAAa padOT MOXKET OCYIIECTBISATHCS
MO3TAITHO U CITYKUT OCHOBAHUEM ISl IPEABAPUTENbHON aTTECTALIMH IO AUCLUTUINHE.

IIpomexyTOUHAsT aTTeCTalys MO AUCLHUILIMHE MPOBOAUTCS C LIETBIO BBISIBICHHUS] COOTBETCTBUS
YPOBHSI TEOPETHUECKUX 3HAHUH, MPAKTUUYECKUX YMEHHH W HABBIKOB MO TUCLHILIMHE TPEeOOBAHUSIM
@I'OC o HampaBJIeHHIO MOATOTOBKH B (hopMe 3K3aMeHa.

3auer MpPOBOAMTCS TOCHE 3aBEPIICHHS M3YYEHUs] AUCLUILUINHBI B 00beMe pabouell yueOHOI
nporpamMmbl. PopMa IpoBENEHHs 3aUeTa MPOU3BOIUTCS YCTHO — O OujieTam.

@dopma KOHTPOJIS IO AUCLUIUIMHE BKIIOUAET B Ce0s1 TEOPETUUECKHE BOMPOCHI, TO3BOJISIFOIINE
OLICHUTh YPOBEHb OCBOEHHUs OOYHYAIOLIMMHCA 3HAHUH W TNPAKTUYECKHE 3aJaHUsl, BBIABISIOLINE
cTeneHb chOPMUPOBAHHOCTH YMEHUH 1 HABBIKOB.

[Ipouenypa oLeHNBaHUA KOMIIETEHINH, 00y4ar0IuXcsi OCHOBaHA Ha CIENYIOIUX CTaHAApTaxX:

1. IlepnogudHOCTD MPOBENEHMS OLICHKH (Ha KaJKIOM 3aHITHN).

2. MHOroCTyleH4YaToCTh. OLleHKa (Kak mpenojaBaTesieM, TaKk M OOy4YarOIIMMHUCS TPYIIBI) U
caMmoolieHKa oOydaromierocs, OOCYXIOEHHE pe3yJbTaTOB M KOMIUIEKCA Mep IO YCTPAHEHHIO
HEIOCTaTKOB.

3. EnvHCTBO HCHONB3yeMOW TEXHOJOTMH Al BCeX OOYYAIOMIMXCs, BBIMOJHEHUE YCIOBUH
COIIOCTAaBUMOCTH PE3YJIbTaTOB OLICHUBAHMUSI.

4. CoOmoneHne MoCiIenoBaTeIbHOCTH TMPOBENACHUS] OLICHKH: INPENyCMOTPEHO, YTO Pa3BUTHE
KOMIIETEHIIMH HAET MO BO3PACTAHHMIO MX YPOBHEH CIIOXKHOCTH, & OLIEHOYHBIE CPENCTBA HAa KAXKIOM
3Tare YYUTHIBAIOT 3TO BO3PACTAHHE.

Kpatkast xapakTepucTuka NpPOLEAYpbl PEeaTU3aLMH TEKYIIEero KOHTPOJII M IPOMEXKYTOUHOM
aTTeCTAlMU N0 AUCLUTUINHE JUIsl OLIEHKH KOMITETeHIIMH O0YyJaroIuXCsl PEICTaBIeHa B TaOIULIE:

Ne Haumenosanue KpaTkas xapakTepucTuka npouenypsl IIpencrasnenue
n/m OLICHOYHOI'O OLICHMBAaHUsI KOMITETEHLU I OLIEHOYHOI' O
CpencTBa cpencrsa B hoHME
1 YcTHBII onpoc YCTHBI ONpOC MO OCHOBHBIM TE€PMUHAM Bonpocel no
MOJKET TMPOBOOUTHCS B  HAYaJIe/KOHIE | TeMam/pasaenam
JTa00PaTOPHOTO HJIH MPAKTHUECKOTO 3aHATHUS TUCLUTIINHBI

B TeueHue 15-20 muH. JInbOo ycTHBIA ompoc
MIPOBOJUTCS B TEUEHUE BCErO MPAKTUYECKOTO
3aHATUS IO 3apaHee BbIJAHHON TEMAaTHUKE.
BriOpan#nslil npenogasarenaeM 00yHarOIIHACs
MOYKET OTBE€YATh C MECTA JINOO Y TOCKHL.

2 3auer IIpoBogutcst cormacHo rpaduky ydeOHOTO Kommiekt
mpouecca. Ilpu  BBICTaBI€HHMHM  OLEHOK | BOMNPOCOB K 3a4€Ty
YUUTBIBAE€TCSI  YPOBEHb  NMPUOOPETEHHBIX
KoMIeTeHImi obydarommerocs. KommnoneHT
«3HaTb»  OLEHUBAETCA  TEOPETUYECKUMH
BOIIPOCAMH MO COAEP>KAHHUIO IUCLUIIINHBL,
KOMIIOHEHTBl ~«yMETb» W  «BIAOETb» -
MIPAKTUKOOPUEHTUPOBAHHBIMU 3aJaHUSIMU.







