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O6opoTHasi cTOpoHa TUTYJAbHOrO Jucta PITY /I

I. PaGouasi mporpaMma nepecMoTpeHa Ha 3acefaHUH Kadeaphl:
IIpoTokom oT« » 201 1. Ne

3aBenyrommii (ast) kadempoit

(mozmucs) (M1.0. damums)

I1. Padouast nporpaMMa nmepecMoTpeHa Ha 3acelaHMN KageaAphl:
IIpoTokom oT« » 201 1. Ne

3aBenyrommii (ast) kadempoit

(moamnuce) (1.0. ®amuus)



Heab ocBOEHMS TUCHUIUIMHBL MOJIyY€HUE CTYJEHTAaMH TEOPUTHUYECKUX 3HAHUHN
U MIPaKTUYECKUX HABBIKOB MCMOJIb30BAaHUS MaTEMAaTHUYECKUX METOAOB JJIsl aHaIn3a U
00pabOTKH JTaHHBIX B KOJIOTUU U MTPUPOOINOIB30BAHUH.

3agauyu ocBOEHMS THCIUILIUHBI:

e OcBoeHHE MAaTEMAaTUYECKUX METOJIOB aHAIN3a SKOJOTUYECKUX JaHHBIX;

o [IpumeHeHME HA MPAKTUKE METOAOB CTATUCTUUECKOTO aHAlIW3a JIJIsl PeIICHHUS
Pa3IMYHBIX 33]1a4 KOJIOTHH U MPUPOIOTOIH30BAHMS,

e 3akperuieHne HaBbIKOB CAaMOCTOSITEIbHOTO UCTIOJIb30BaHUsI MaTEMAaTUHIECKIX
METO/IOB aHAJIM3a SKOJIOTUUECKUX JAHHBIX ISl PEIICHUS HayYHO-UCCIEA0BATEIbCKUX
Y TIPOM3BO/ICTBEHHO-TEXHOJOTHYECKUX 3a]1a4.

JIJis yCTeHOTO U3y4eHUs TUCIUIUIMHBI « MoenupoBaHrne 1 MaTeMaTHIECKHe
METOJIbl B 3KOJIOTUM» Y OOy4arolUuXcs AOKHBI ObITh CPOPMUPOBAHBI CIEIYIOIINE
peBapUTEIbHBIE KOMIIETCHINH:

OK-5 cnnocoGHOCTh UCTIOJIB30BATh COBPEMEHHBIE METO/Ibl M TEXHOJIOTUH (B TOM
qrciie THPOPMAIMOHHBIE) B TPO(ECCHOHATIBHON e TENbHOCTH,

OIIK-1 Bnagenue O0a30BbIMH 3HaHUSIMH B 00JacTH (yHAAMEHTAIBHBIX
paszesnoB MaTeMaTHUKH B 00beMe, HEOOXOAUMOM Ui BIAJACHHUS MaTeMaTHYE€CKUM
anmapaToM SKOJOTUYECKUX HayK, 00paboTku MH(OpMAIMU W aHajdu3a JaHHBIX I10
HKOJIOTUU U TIPUPOIOTIONH30BAHHIO;

B pe3ynbrare usyueHus: JaHHOW TUCUUIUIMHBI y 00yJarommxcs GopMUpyoTcs
cleayomnme OoOmIeKyIbTypHble/ oOienpodeccuonanbHbie/ MpodhecCuOHaNTbHBIC

KOMIETEHIIUU (3JIEMEHTHI KOMITETEHIUM):

Kon u ¢popmympoBka KoMIeTeHIMHU Iransl GopMHPOBAHUA KOMIIETCHIIUH
OIIK-1 Binagenue 0a30BBLIMH 3HAHUSAMU 3naer 0a30BbIE  METOABl MaTeMaTH4ecKod  00paboTKH
B 00J1aCcTH (yHJITAMEHTAJILHBIX Pa3JIeIIOB 9KOJIOTUYECKOU UH(POpMAIUU
MaTeMaTUKH B 0O0bEME, HEOOXOIMMOM

MPUMEHSTh MAaTEeMAaTHUECKHE METOJbI JUIsi 00paboTKH
ItIc: BJIAJIEHUS MaTeMaTHYeCKUM Y MeeT .

Y aHaJIn3a YKOJIOTUIEeCKOH HHpopMamuu
anmapaToM  3KOJOTHYECKUX HayK,
00pa®oTku wuHGOPMAIMM W aHaIu3a MPaKTUYECKUMU HaBBIKAMH HCIOJIB30BaHUS 0a30BBIX
JIAHHBIX o 3KOJIOTUU u | Brmageer MeTomoB MareMaTH4decKOi 00paOOTKU IKOJIOTHIECKOM
MIPUPOIOTIOIH30BAHUIO nHbOpMaIuU
[IK-2 BiiageHue MeromaMu orbopa mpod MaTeMaTUYECKHE METOIBI HEOOXOMMMBIE Ul aHAIA3a
1 NIPOBE/ICHNS XHMUKO-aHATUTHIECKOTO o M CHHTE3a DKOJIOTMYECKUX JIJAHHBIX, KOPPEKTHOTO
aHaJlu3a  BPEIHBIX  BBHIOPOCOB B U3JI0KeHUsT MHGOpMAlMK B 00JACTH 3KOJIOTHH U
OKPY)KAIOIIYI0 CpeAy, TCOXUMHUCCKHUX MIPUPOIOTIOIH30BAHUS



WCCIICIOBaHNN, 00pa0OTKH, aHAW3a U
CUHTE3a MPOU3BOICTBEHHOM!, MTOJICBON 1
nabopaTopHOit 3KOJIOTMYECKOM
nHpOpMAITUH, METOJaMH COCTABJICHHS
AKOJIOTMYECKUX U TEXHOTCHHBIX KapT,
coopa, 00pabOTKH, CHCTEMAaTH3AIlHH,
aHanm3a wHbopManuu, (HOPMHUPOBAHUS
0a3 aHHBIX 3arpsi3HCHHS OKPYKAIOIIEH
CPEeIbl, METOJIAMH OIICHKU BO3JICHCTBUS
Ha OKPYXAlOIIyl0 Cpeny, BBIABIATH
HCTOYHHMKH, BHABI M  MAacIITaObI
TEXHOTEHHOI'O BO3ICHCTBHUS

YmMmeet

MPUMEHATh MaTEeMaTUYECKHE METOJbI I aHAllu3a U
CHHTE3a OKOJOTHYECKHX JIaHHBIX, KOPPEKTHOTO
M3IIOKeHUST WH(pOpMAruu B 00JAaCTH DSKOJOTHU H
MPUPOIOTIONB30BAHUS

Bnaneer

MPaKTUYCCKUMHU HaBBIKAMU WCTIOJTb30BaHUS
MaTEeMaTHYECKUX METOJIOB I aHalli3a M CHUHTE3a
9KOJIOTUYECKUX JaHHBIX, KOPPEKTHOT'O W3JIOKEHUS
nHpOopMaIuu B obmactu 9KOJIOTHH u
MPUPOAOTIONB30BAHUS




CTPYKTYPA U COJIEP’KAHUE TEOPETUYECKOMN YACTH KYPCA
Tema 1. IIpeaMer u 3a1a4u MaTEMATHYECKOH CTATUCTUKH B IKOJIOTHH.
XapakTepuCcTHKH BapbUpYyOIIUX 00beKTOB (5 yac).
CrarucTuka KaKk Hayka. 3aJa4d UCI0JIb30BAHUS CTATUCTUKHU B SKOJIOTHH.
Br10opouHbIii MeTOSI.
OmnucarenbHasi CTAaTUCTHKA.
Tema 2. 3akonbl pacnpenesieHus (5 4yac).
YacToTa ¥ BEpOSITHOCTS.
3aKoH pacrpeeeHus: BEpOATHOCTEW TUCKPETHOM CIIy4yalHOW BEJIMUUHBI.
OyHKIMS pACTIPENEIICHUS BEPOSTHOCTEN CIIyYalHOW BEIUYUHBI.
[110THOCTB pacnpenesieHuss BEpOSATHOCTEN HENPEPHIBHON CIIy4aliHOW BEIUYUHBI.
HopmanesHoe pacnipeneseHue.
Tema 3. CraTucTHYeCKHE THNIOTE3BI U UX MPOBepKa (8 yac).
Craructuyeckas TUIOTE3A.
OO11as cxema IpOBEPKU CTATUCTUYECKUX TUIIOTE3.
CratucTuyeckre KpuTepuu.
Tema 4. DnemeHTHI Teopuu Koppeasiuun (9 yac).
OyHKIMOHAJIbHAS, CTATUCTAYECKASA U KOPPEISLMOHHAS 3aBUCUMOCTb.
HUucnoBble XapaKTEPUCTUKU CUCTEMBI ABYX CIIyYalHbBIX BEIUYHH.
JIuneiinas perpeccusi. BoIOopouHble ypaBHEHUSI PETPECCUU.
Tema 5. Jlucniepcuonnbiii anaau3 (9 yac).
CpaBHEHNE HECKOIBKUX CPEIHUX.
OpHo(akTOpHBIN AUCIEPCUOHHBIN aHAIN3.
HenmapameTpuueckne METOIBI aHAIU3A.

II. CTPYKTYPA U COJAEP)KAHUE NPAKTUYECKOM YACTHU KYPCA

IIpakTuuyeckne 3ansarus (36 yac.)

3ansaTue 1. [IakeTsl AJ151 cTATHCTHYECKOI 00padoTKM TaHHBIX (8 yac.)

1. MS Excel.

2. Past.

3.R.

3anstue 2. OqnoMepHbIil ananu3 (8 yac.)

1. I'pynnupoBKa JaHHBIX, OUCATEIbHBIE CTATUCTUKH, TPAhUIECKOE
MIPE/ICTAaBICHHUE JaHHbBIX.

2. IIpoBepKH CTATUCTUYECKUX TMIOTE3 (TUIIOTE3bI O 3aKOHE paclpeieieHus,
BbIOpAKOBKAa COMHUTEIILHBIX 3HAYEHUM, CPAaBHEHUE COBOKYITHOCTEH, CpaBHEHHE
JUCTIEPCUA).

3. IInanupoBaHre 06beMa COBOKYITHOCTH.

3ansTue 3. DiieMeHThI Teopuu Koppeassuuu (10 gac.)

1. BeiGopounsiit k03P GUITMEHT KOPPETSAIIUH.

2. . Hemapamerpuueckue METObI aHATTU3A.

3. JIuneitnas perpeccusi. BeibopouHbie ypaBHEHUS PErPECCUM.

3ansTue 4. /[ucnepcuoHHbIN aHAIN3 OTHO(PAKTOPHOTO KoMILiekca (10 vac.)



1. ITapameTpuueckuii IMCIEPCUOHHBIA aHAJIN3.
2. ATIOCTEpUOPHBIE CPABHEHUSI.
3. HemapaMeTpuieckuii METO/Ibl CPAaBHEHUSI COBOKYITHOCTEH. .

III. YYEBHO-METOJANYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIUXCSI

Y4e0HO-METOTUYECKOE obecrieveHne CaMOCTOSTEIILHOU paboTHI
oOydaromuxcs 10 JUCHUIUTHHE «MoJenupoBaHue W MaTeMaTHYCCKUE METOJbI B
9KOJIOTHM» TpecTaBiieHo B [Ipunoxkernn 1 v BKIIFOYaeT B ceOs:

IUTaH-TPa(UK BBIMOJIHCHHUS CAMOCTOSATEIBHONW PabOThI IO AWCIHILINHE, B TOM
YHCJIC IPUMEPHBIC HOPMbI BPEMEHH Ha BBITIOJHEHHE 110 KAXKIOMY 33JIaHUIO;

XapaKTePUCTHKA 3aJaHWid i CaMOCTOSTEIBHOH paboThl OOyYaromuxcs |
METOJIUMICCKUE PEKOMEH/IAIAHN 110 UX BBITTOJHEHUIO;

TpeOOBaHUS K MPECTABICHUIO U O(POPMIICHHIO PE3yJIbTATOB CAMOCTOSTSILHON
paboThI;

KPUTEPUU OLICHKH BBITIOJHEHUS CAMOCTOSTEIHLHON PabOTHI.

IV. KOHTPO.Ib JOCTUKEHUS LIEJIEH KYPCA

OueHouHbIE CpeaCcTBa -

Kontponupye HAaUMCHOBaHUE
Ne | MbIe pa3mens

Kons! 1 3Tansl opMupoBaHHs KOMIETEHLIUI IDOMEKYTOY
n/n / TeMBbl eyt p y
JIACIUTITAHBL KOHTPOIb Hast
aTTecTanus
3naeT 0azoBble  METOABI  MaTEeMaTHYECKOU
00pabOTKH, HEOOXOmUMBIC JJId aHaIM3a W
Tema 1. CUHTE3a 3KOJIOTMYECKUX JaHHBIX, KOPPEKTHOTO
[lpeamer u usnoxeHus: uHdopmammu B obyactu sxonoruu u | Cobecen
3a1a9u MPUPOIOTIONBE30BAHUS OBaHHUE
MaTreMaThyec (YO-1),
. YMeeT MpUMeHSTh MaTeMaTUIeCKHEe METOJIbI IS
KoM pacdeTHO |3auer,
OIIK-1, [00paboTkn W aHaM3a SKOJIOTUYECKUX IAaHHBIX,
CTaTUCTUKU B - BONpoCHl  1-
[IK-2 |xoppekTHOro  wW3NoXeHus HHQOpMaMU B
SKOJIOTHH. rpaduuec |6, 10-14
00J1aCTH SKOJIOTHH U TIPHPOAOTIOIH30BAHHS
Xapakrepucr Kas
HKH Brnaneer MPaKTUYCCKUMHU HaBBIKaMH | paboTa
BapbUPYIOIIH UCIOJIb30BaHUS 0a30BbIX metof0B | (ITP-12)
X 00BEKTOB MaTeMaTH4YeCKol  00pabOTKM  JKOJIOTHUECKUX
JIAHHBIX, KOPPEKTHOTO W3JIOKEHHS WHPOPMAIUH
B 00JIACTH DKOJIOTHHU ¥ MTPUPOIOTIONB30BaAHHUS
3Haer 0a3oBble  METOABI  MaTeMaTHYECKOU
00paboTKH, HEoOXOmuMBIE Ui aHauu3a U CoGecen
CHUHTE3a 3KOJIOTMYECKUX JAHHBIX, KOPPEKTHOIO
OBaHHE
Tema 2. M3JI0KEHUST UHPOPMAIIMK B 00JIACTH SKOJOTHH H (VO-1)
MPUPOIOTIONB30BAHUS '
3aK0HBI OIK-1 pacdetHo | 3auer,
" | YMeeT npuMeHATh MaTeMaTH4eCKue METOABI JUIA | - BOIIPOCHl /-
pacnpezenen |I1K-2
00paboTKM M aHamW3a 3KOJIOTMYECKMX JaHHBIX, |rpadudec |9, 15-18, 21
ust KOPPEKTHOTO  W3JIOKEHWS  WHPOpManuu  B|Kas
00J1aCTH SKOJIOTHH U IPUPOAOIIOIH30BAHUS pabora
(TTP-12)
Brnaneer MPaKTUYECKUMH HaBBIKaMHU
UCTIOJIb30BaHHUS 0a30BBIX METOJIOB




MaTeMaTH4ecKoi  00paboOTKH  DKOJIOTHYECKHX
JTAHHBIX, KOPPEKTHOTO W3JIOKCHHUS WH()OpMAIUU
B 00JIACTH DKOJIOTHHU ¥ MIPUPOIOTIONB30BaAHUS

3rmaer 0azoBBIE  METOABl  MaTeMaTHYECKOW
00paboOTKH, HEOOXOmUMBIE IS aHaIM3a W
CHUHTE3a 3KOJOTHMUYECKUX JAHHBIX, KOPPEKTHOTO
u3jIokeHus uH(opMmanuu B obnactu skomoruu u | Cobecen
Tema 3. TPUPOJIOTIOIB30BAHHUS OBaHME

(YO-1),
pacdeTHO | 3ader,

- Bompockl 19-
rpaduuec | 20, 22-30

Crarucrudec VMeeT IpUMEHSTh MaTEMaTHYECKHE METOMIbI IS
xue runoress | O1IK-1, | 00pabOTKM M aHamM3a SKONOTHYECKHX JAHHBIX,
I[IK-2 |KOppeKTHOro  HW3I0KeHHs  HMH(popManuu B

1 nux 00J1aCTH 3KOJIOTHH ¥ TIPUPOIOTIOIH30BAHHS s
HPOBEPKa Bmaneer MPAKTUYECKUMHU HaBBIKaMH | paboTa
HCTIOTTb30BAHMS 0a30BbIX Mmetonos | (ITP-12)

MaTeMaTH4YeCKoi  00pabOTKM  JKOJIOTHUECKUX
JTAHHBIX, KOPPEKTHOTO W3JIOKCHUS WH()OpMAIUU
B 00JIACTH SKOJIOTHHU ¥ MTPUPOAOTIONH30BAHUS

3naer 0az0BBIE  METOABl  MaTeMaTHYECKOW
00pabOTKH, HEOOXOMUMBIC JJIi aHaIM3a M
CHHTE32 DJKOJOTHYECKUX TaHHBIX, KOPPEKTHOTO
U3JI0KeHUsT uHbOopMalmu B obsactu skonoruu u | Cobecen
MPUPOIOTIONH30BAHUS OBaHHE
(YO-1),
pacdeTHO |3ader,

Tema 4,
YMeeT npuMeHSITh MaTeMaTHYSCKUE METOMBI IS
OIIK-1, [00paboTkn W aHaM3a SKOJIOTUYECKUX IAaHHBIX,
TeOpuun [IK-2  |KOppEeKTHOTO  M3IOXKEHHs HHPOPMAMH B BOMpoCE! 34-

rpaduuec | 37
00J1aCTH SKOJIOTUH U IPUPOIOTIOIb30BaHUS
KOppeIsun Kast

Bnaneer MPaKTUICCKUMHU HaBBIKaMH | paboTa
HCIIOJIb30BaHUS 0a30BBIX metonoB | (ITP-12)
MaTeMaTH4YeCKol  00pabOTKM  JKOJIOTHUYECKUX
JIAHHBIX, KOPPEKTHOTO M3JIOKEHHUS WHPOPMAIUH
B 00JIACTH SKOJIOTHHU M MTPUPOIOTIONB30BAHHUS

DJIEMEHTEI

3HaeT 0a3oBBIE  METOJBI  MAaTEMAaTHYECKOH
00pabOTKH, HEOOXOMUMBIC IS aHaIM3a W
CHUHTE3a 3KOJIOTMYECKUX JAHHBIX, KOPPEKTHOIO
W3JI0KeHUsT nHpopMalmu B obsactu 3xojoruu u | Cobecen
MIPUPOIOTIOIH30BAHUS OBaHHUE
(YO-1),
pacdeTHO |3ader,

- Bomnpocs! 31-

Tema 5. YMeeT NpUMEHATh MATEMATHYECKHE METObI IS
JIMCIIepCHOHH OIIK-1, [00paboTkn W aHaM3a SKOJIOTUYECKUX IaHHBIX,
IIK-2 |xoppekTHOro  wW3lMoXeHus HHQOpMAMu B

i rpaguuec | 33
bW aHAJIN3 00J1aCTH 9KOJIOTHUH U TIPUPOIOTIOIH30BAHHUS Kgﬂ(b
Bnaneer HPaKTHYECKHUMH HaBBIKaMH | paboTa
WCTIOTIb30BaHMS 0a30BBIX metof0B | (ITP-12)

MaTeMaTH4YeCKol  00pabOTKM  JKOJIOTMUECKUX
JTAHHBIX, KOPPEKTHOTO H3JIOKEHHUS WH()OpMAIUU
B 00J1aCTH KOJIOTUU U IIPUPOJIOTIONH30BAHUS

TurnoBble KOHTPOJIBHBIE 3aJaHUsI, METOAUYECKUE MATEPHUAIIBI, ONPEAEIISIONINE
MPOLIETypbl OLIEHUBAHUS 3HAHUW, YMEHUIM W HABBIKOB M (MJIM) ONBITA JEATEIBHOCTH,
a TaKKe KPUTEpPUM W IOKa3aTelaH, HEOOXOJIMMBbIE ISl OLUEHKU 3HAHWWA, YMEHHH,
HABBIKOB M XapaKTepU3YIOIIHe 3Tamnbl (OPMUPOBAHUS KOMIIETEHIMH B Mpolecce
OCBOEHUS 00pa30BaTeIbHON MPOrpaMMBl, MpeacTaBieHsl B [Ipunoxenuu 2.



V. ClIMCOK YYEBHOM JIUTEPATYPHI U UH®OPMAIIMOHHO-
METOANYECKOE OBECIIEYHEHUE JUCIHUIIJIMHbI
OcHoBHas JMTEpaTypa
(3J71eKTPOHHBIE U MeYATHbIE U3AHMS)

1. TI'mypman B.E. Teopusi BeposiTHOCTEH M MaTeMaTUuecKas CTaTUCTHKA Y4eOHOE
rocooue TUTST BY30B. — M.: FOpair, 2010. — 429 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:415843&theme=FEFU

2. TpyxaueBa H.B. Marematnueckas CTaTuCTUKa B MEIUKO-OMOTOIMYECKHX

HCCIICZIOBAaHUSX C TIpUMeHeHneM makera Statistica. — M.: IDOTAP-Memua, 2012. — 379 c.
http:/lib.dvfu.ru:8080/lib/item?id=chamo:730137&theme=FEFU

3. lllunosa 3.B., IllunoB O.M. Teopusi BeposiTHOCTEM U MareMaThyecKas
cratuctuka. — CapatoB: At I[Im Ap bykc, 2015. — 158 ¢c.— Pexum poctyma:
http://www.iprbookshop.ru/33863.html

JlonoJiHUTeIbHAS JTUTepaTypa
(meyaTHbIE U JIEKTPOHHbIE U3TAHMST)
1. Jlsmn B.C., 3eepera WN.I'., Hukudoposa HI'. Cratuctuka: Teopus v MpakTuKa B

Excel yuebHOe mocobue my1st By30B. — M.: @unanch! U cratrctuka THOPA-M, 2010. — 448 c.
http://lib.avfu.ru:8080/lib/item?id=chamo:294755&theme=FEFU

2. Ko63app, A.W. [lpuknannas mareMatudeckas cTaTucTuka. — Mocksa :
dusmariut, 2006. — 816 ¢. — Pesxxum moctyna: https://e.lanbook.com/book/2205.

3. Hacnenos A.JI. IBM SPSS 20 Statistics 1 AMOS : mpodeccruoHanbHbIiI
ctaTucTuueckuit aHanu3 ga"Heix. — C.-I16.: Ilutep, 2013. — 416 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:698490&theme=FEFU

4. Ilyzauenko FO.I'. Maremarideckre METOIbI B SKOJIOTMUYECKHX U TeorpaduuecKux
UCCTIEIOBAHMSIX y4eOHOEe TIOCOOME YISl BY30B IO TeorpauyueckuM M OKOJIOTHYECKIM
CIIEIAJIGHOCTSIM. — M.: Axanemus, 2004. — 416 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:395124&theme=FEFU

5. IMurtuxoB B.K., Pozenbepr I'.C. Panmomuzamus u OyTcTper:
CTATUCTUUYECKUN aHAIN3 B OMOJIOTUHU U DKOJIOTHUHM C UCIOJb30BaHueEM R. - TonpaTTH:
«Kaccanngpay, 2013. - 314 C. Pexum JOCTYTIA:

http://www.ievbras.ru/ecostat/Kiril/Article/ A32/Starb.pdf



http://lib.dvfu.ru:8080/lib/item?id=chamo:415843&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:730137&theme=FEFU
http://www.iprbookshop.ru/33863.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:294755&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:698490&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:395124&theme=FEFU
http://www.ievbras.ru/ecostat/Kiril/Article/A32/Starb.pdf

6. Osepurr b.C. bompimoii crnoBaps mo cramucrtuke. — M.: Tlpocnekr, 2012. -

http:/lib.dvfu.ru:8080/lib/item?id=chamo:670860&theme=FEFU
7. Borcard D., Gillet F., Legendre P. Numerical Ecology with R. — Springer

Science+Business Media, LLC, 2011. - 306 p. Pexum nocryma:
http://link.springer.com/book/10.1007/978-1-4419-7976-6

8. Gentle J.E., Hardle W.K., Mori Y. (Eds.) Handbook of Computational
Statistics. — Springer Berlin Heidelberg, 2012. - 1192 p. Pexum npoctyma:
http://link.springer.com/book/10.1007/978-3-642-21551-3

9. Lawal B. Applied Statistical Methods in Agriculture, Health and Life

Sciences. - Springer International Publishing, 2014. — 799 p. Pexum poctyma:
http://link.springer.com/book/10.1007/978-3-319-05555-8

10. Stevens M.H. A Primer of Ecology with R. — Springer-Verlag New York,
2009. — 388 p. Pexxum goctyma: http://link.springer.com/book/10.1007/978-0-387-
89882-7

11. Zuur A., leno E.N., Meesters E. A Beginner's Guide to R. — Springer-

Verlag New York, 2009. — 220 p. Pexum JIOCTyTIA:
http://link.springer.com/book/10.1007/978-0-387-93837-0

Ilepeyens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH
«HHTEpHET»
1. IIwutuxko B.K., Pozen6epr I'.C., 3unuenko T.JI. KomnuuectBeHHas

THUAPOIKOJIOTHS: METOAbl cUcTeMHOM uaeHTudukaruu. — TompsrTu: UOBb PAH,
20083. — 463 C. JlocTymHo u3:

http://www.ievbras.ru/ecostat/Kiril/Library/B1 menul2.htm

2. Pozenbepr I'.C., I'emamBuau JI.b. (pen.) Ilpobiembl 3KOJIOTHYECKOTO
JKCIepUMEHTa (TUIAaHUPOBAaHUE W aHalIU3 HaOmogeHuil). COOpPHUK HAy4YHBIX TPYAOB.
Tombsittn:  CamHII PAH; Kaccaugpa, 2008. - 274 c¢. JoctynHOo u3:
http://www.ievbras.ru/ecostat/Kiril/Article/A30/0_v.htm

3. CasenbeB A.A. u ap. ['eocTaTucTuueckuii aHaJIN3 JAHHBIX B SKOJIOTHH U

MPUPOOTIOIL30BaHNN (C TIpuMeHeHreM makeTa R). YuebHoe mocobue. — Kazanb:


http://lib.dvfu.ru:8080/lib/item?id=chamo:670860&theme=FEFU
http://link.springer.com/book/10.1007/978-1-4419-7976-6
http://link.springer.com/book/10.1007/978-3-642-21551-3
http://link.springer.com/book/10.1007/978-3-319-05555-8
http://link.springer.com/book/10.1007/978-0-387-89882-7
http://link.springer.com/book/10.1007/978-0-387-89882-7
http://link.springer.com/book/10.1007/978-0-387-93837-0
http://www.ievbras.ru/ecostat/Kiril/Library/B1_menu12.htm
http://www.ievbras.ru/ecostat/Kiril/Article/A30/0_v.htm

Kazanckuii  ymuBepcurer, 2012. — 120 c. [Jocrymuo w3: http://qis-
lab.info/docs/saveliev2012-geostat.pdf

4. YerpipOouKuii A .H. CratucTuueckue METOIbI JIJIs1 aHajaM3a
T'COJIOIT'NYCCKUX JAHHBIX
(http://video.fegi.ru/index.php?option=com_hwadvideoshare&task=viewcategory&Ite
mid=3&cat_id=36)

5.  DAEeKTpOHHBIH yU4eOHUK StatSoft.
(http://www.statsoft.ru/home/textbook/default.htm).

Ilepeyenb nHGPOPMANUMOHHBIX TEXHOJIOTHII U IPOTPAMMHOIO0 00ecreYeHmst
- MS Excel,
- Past;
- Primer;
- R’
- Statistica.

VI. METOJINUYECKHUE YKA3ZAHUA 110 OCBOEHUIO JUCHUITJIMHBI
Onucanue MoC/aeA0BaATEIbHOCTH ACHCTBUM 00YYaIOIIUXCS

[Ipuctynas K H3y4yeHUIO AMCLUMIUIMHBI, HEOOXOAMMO B IEPBYIO OYEpPEIb
O03HAKOMUThCS coaepxkanuem PITY /1.

[Ipy wu3yyeHuM U NOPOpabOTKE TEOPETHUUECKOTO MaTepuana CTyAEeHTaM
HEOO0XOUMO:

- TOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM HA 3aHATUU MATEPHUAI U JONOJHUTH €TI0 C
Y4YETOM PEKOMEHIOBAaHHOW MO TAHHOM TEME JIMTEPATYPHI;

- IIPU CaMOCTOSITEJIBHOM W3yYE€HHMH TEOPETUYECKOW TEMBbI CIeiaTh KOHCIEKT,
UCIIONB3Yys pekomeHaoBaHHbIe B PIIY /| nutepaTypHble HCTOYHUKY;

- OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI 110 TEME;

-IIpU TIOATOTOBKE K TEKYyIIEMY KOHTPOJIO HMCIOIb30BaTh Marepuansl PITY /]
(ITpunoxenue 2. oHA OLIEHOYHBIX CPEJICTB).

- IIPU MOATOTOBKE K MPOMEKYTOYHOM aTTECTALMM, UCIIOIb30BaTh MaTEpUalIbl

PITY I (Tlpunoxenue 2. o o1eHOYHBIX cpeacTB (Bompock! k 3a4eTy)).
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http://gis-lab.info/docs/saveliev2012-geostat.pdf
http://gis-lab.info/docs/saveliev2012-geostat.pdf
http://video.fegi.ru/index.php?option=com_hwdvideoshare&task=viewcategory&Itemid=3&cat_id=36
http://video.fegi.ru/index.php?option=com_hwdvideoshare&task=viewcategory&Itemid=3&cat_id=36
http://www.statsoft.ru/home/textbook/default.htm

[IpakTHyeckue 3aHATUS TPOBOIATCS C LENBI0 YIUIYOJNEHUS U 3aKpeIUIeHHUs
TeOpeTHYECKNX 3HaHWM. [IpM MOArOTOBKE K MPAKTUYECKOMY 3aHATHIO CTYIEHTAM
HEO0XO0IUMO:

- U3y4YUTh, IOBTOPUTH TEOPETUYECKUI MAaTepUa MO 3aJaHHON TEME;

- u3yuuTh Matepuansl llpakTkyma mno 3amaHHOM Teme, yaenss ocoboe
BHUMAaHUE pacyeTHBIM (popMyJiam;

- NPU BBINOJHEHUM JAOMAIIHUX PACUYETHBIX 3aJaHUM, U3Y4YHUTb, MOBTOPHUTH
TUIIOBBIE 33JJaHUS, BBIIIOJIHAEMBIE B Ay IUTOPHH.

Pexomenaanum 1mo padore ¢ HaAy4YHoO# U Y4eOHOM JUTEpaATypPOil

Pabota ¢ yueOHON M Hay4yHOW JUTEPAaTypod SBISETCA BaXXHOU QopMoi
CaMOCTOSITENIbHOM paboThl M HEOOXOAMMa IMpPH MOATOTOBKE K YCTHOMY OIPOCY Ha
3aHATHSX, K KOHTPOJBHBIM paboTtam, 3adeTy. OHa BKIIOYaeT MPOpadOTKy
TEOPETUYECKOI0 MaTepuajla U OCBOGHHE O0a30BbIX AJNTOPUTMOB IPUMEHEHMS
IIOJIYYCHHBIX 3HAHHM, OCBOCHHBIX METOAOB Ha NpakTHKE. KOHCIEKTHI IUTEpATYpPBI
P CAMOCTOSITEIbHOM TMOATOTOBKE K 3aHATUSAM JOJDKHBI OBITh BBIIOJIHEHBI
aKKypaTHO, COJEpP/KaTh OTBETHl Ha KaXIbI IOCTABJIECHHBIM B TEME BOIPOC, UMETh
CCBUIKY Ha UCTOYHHMK MH(POPMALIMK C 005A3aTEbHBIM YKa3aHUEM aBTOpPA, HA3BaHMS U
roja W3JaHUS HCIOJb3yeMoi nurepaTypbl. KOHCHEKT MOXeT ObITh ONOPHBIM
(comepxaTh JIMIIbL OCHOBHBIE KJIFOUEBbIE MO3UIINHN ), HO IPU 3TOM MO3BOJISIOLINM J1aTh
MOJIHBIA  OTBET IO BOIPOCY, MOXET ObITh NoApOOHBIM. OO0bEM KOHCHEKTa
OIPEIENSIETCS CAMUM CTYJIEHTOM.

B nporuiecce paboThl ¢ TUTEPATYpPOM CTYIEHT MOXKET:

- JIeJIaTh 3alKMCH N0 XOAY YTEHUsS B BUJE NMPOCTOTO WJIM PA3BEPHYTOrO IJIaHA
(cozmaBaTh epeYeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UICTOUHHUKE);

- COCTaBJIAATh TE3UCHhl (UUTUPOBAHHE HaMOOJEe BaXKHBIX MECT, KOPOTKOE
U3JI0)KEHUE OCHOBHBIX MBICJIE aBTOpA);

- TOTOBUTH aHHOTAIMU (KpaTKoe 0000IIeHre OCHOBHBIX BOITPOCOB PabOTHI);

- CO3/1aBaTh KOHCHEKTHI (Pa3BEPHYThIE TE3UCHI).

PabGoty c¢ nureparypoii cnemyer HaumHath ¢ aHamuza PIIY]], B koTopoit

NEpEUNCIICHbI OCHOBHAA W AOIIOJIHUTCIbHAA JIMTCPATypa, y‘le6HO-MCT0)II/IIICCKI/IC
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U3JIaHUSl HEOOXOAMUMBIE ISl U3YYEHHS TUCUUIUIMHBI U PabOThl Ha MPaKTUYECKHX
3aHATHAX. Kaxxaas TeMa U3 pas3ienoB TEMAaTHYECKOro TUIAHA JUCLMIUIMHBI U KaX bl
BU/I 3aHATUN CHAOXKEH CChUIKaMHM HAa UCTOYHUKHU, YTO 3HAUUTEIHHO YIPOIIAET MOUCK
HeoOxoauMon nHpopmaruu.

BriOpaB HYXHBIH HMCTOYHMK, CJIEAYyEeT HAWTH HMHTEPECYIOIIUN pasaen I1o
OTJIaBJICHUIO WM alpaBUTHOMY yKazarento. B ciiydae BO3HUKIIMX 3aTpyJHEHUN B
NOHUMAaHUM Y4eOHOro MaTepHalia ClieqyeT OOpaTUThCA K IPYrMM HCTOYHUKAM, Te
U3JI0OKEHHE MOXET OKa3aTbcs Ooisiee AoCcTynmHbIM. HeobXoaumMo OTMETHTh, YTO
paboTa c nuTepaTtypoi He TOJBKO IMOJIe3HA KaK CPEACTBO Oojiee TIy00KOro U3yueHus
100011 TMCUUILIMHBI, HO M SIBJISETCS HEOThEMJIEMON 4YacThio Mpo(dhecCHOHATbHOM

ACATCIBHOCTH 6yz[ymero BLIITYCKHHKA.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHHUE
JANCIUITIINHBI
Komnrerotepnsiii kitacc umeronmii He Menee 10 IIK ¢ mpeaycraHoBiIeHHBIM

CTaTUCTUYECKUM TPOrPAMMHBIM OOECIEUYEHHEM, MYJIbTUMEIUNHBIN IMPOEKTOP,

9KpaH, 10CKa.

VIII. YYEBHO-METOJINYECKOE OBECIIEYEHMUE
CAMOCTOSATEJBHOM PABOTHI OBYUAIOIIIUXCA

[TnaH-rpaduk BBIOJIHEHUS CAMOCTOSATEIBHOU pabOThI MO JUCHUTUIUHE

IIpumepHbIe
Ne Jarta/cpoknu . HOPMBbI
Bua camocTosiTeIbHOI padoThI @DopmMa KOHTPOJS
n/n BBITTOJTHEHU S BpeMeHH Ha
BLITIOJTHEHH E
Pabora ¢ smmreparypoii 1o CaMOKOHTPOIb U
1 Beck cemectp patyb 36 P
JUCLIUILIVHE CaMOOIIeHKA CTY/ICHTa

IIpopaboTka TEOPETHIECKUX
2 Yersepras HeleAsl | BOMPOCOB M 0OTPAOOTKA HABBIKOB 9
pElIeHUs IPAKTHYECKUX 33124

PacuyetHo-
rpaduyeckas padota 1

IIpopaboTka TEOPETHIECKUX
3 Bocbmas Henenst | BONpOCOB M 0TpabOTKa HABBIKOB 9
pelleHHs MPaKTHYECKHUX 32129

PacuetHo-
rpaduyeckas padora 2

IIpopaboTka TEOPETHIECKUX

JBenaauaras PacuetHo-
BOIIPOCOB U 0TPabOTKa HaBBHIKOB 9
Heaens rpaguueckas padora 3
pEIICHUs IPAKTUYCCKUX 3aj1a4
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IIecTtHanaras
HeIens

[IpopaboTka TeOpeTHIESCKUX
BOIIPOCOB U OTPa0OTKa HABBIKOB

peIICHUA MPAKTHYCCKUX 3a1a4

Pacuetno-
rpaduyeckas padota 4

1. MeToanuyeckune PEKOMECHIAIUMA 110 BBINNOJTHEHUIO CAMOCTOATE/IbHBIX

pabot

yan]_[I/IMCH npeararactca CaMOCTOATCIIBHO BbIIIOJIHUTL 3aJaHUsA (HCpBI/I‘IHBIC

JaHHBIC JJIs 3a7aHui ripenctaBieHsl B myHkTe 1.1. nactosieit yactu PITY]I). Utorom

BBITIOJTHEHUS 3a/IaHUH SIBIISIETCSI TEKCTOBBIN JTIOKyMEHT (B hopMmate .doc), comeprkaiuii

BCC HCO6XOI[I/IMI)IC JJA BU3yaJIM3allid IIPOBCACHHOI'O aHaJ/IM3a MAaTCpPHAJIbl, 4 TAKIKC

HHTCPIPCTALNIO IMOJTYYCHHBIX PC3YJIbTATOB. TekCcToBBIN AOKYMCHT C pC3yJibTaTaMH

BBIIIOJIHEHUSI CaMOCTOSITEIIbHOM pa6OTI>I HCO6XOI[I/IMO BBICJIATb B TCUCHHUC HCICIIN CO

AHA  IIOJY4YCHHA 3adaHUs HaA KOpHOpaTI/IBHHﬁ 3JI€KTpOHHI;II>1 apeC BCAYLICTO

IIPCIIOaBaTCIIA.

1.1. BapuaHThI JaHHBIX JJI51 CAMOCTOSITEJILHOM PadoThI:
1. Konuenrtpanus HeQTeyriieBo10pOA0B (MI/J1) B TEUEHHUE rojia B IPUOPEKHOM
noJioce 3anuBa OTyassHus

0,474

0,348

0,305

0,293

0,077

0,1

0,023

0,011

0,106

0,003

0,329

0,338

0,215

0,301

0,129

0,109

0,017

0,012

0,116

0,004

0,279

0,165

0,236

0,325

0,081

0,017

0,004

0,008

0,011

0,004

0,187

0,215

0,131

0,106

0,131

0,052

0,024

0,029

0,068

0,005

0,382

0,283

0,221

0,193

0,074

0,109

0,013

0,007

0,102

0,003

0,243

0,114

0,259

0,165

0,179

0,025

0,006

0,008

0,005

0,004

0,143

0,112

0,262

0,117

0,167

0,048

0,009

0,017

0,018

0,009

0,191

0,066

0,187

0,362

0,075

0,024

0

0,01

0,004

0,002

1

0,249

0,22

0,297

0,078

0,034

0,015

0,008

0,039

0

0,249

1

0,174

0,129

0,036

0,209

0,029

0,013

0,23

0,004

2. Konuenrpanusa CITAB (MKr/i1) B HOBEpXHOCTHOM CJIOE€ BOJIBI OYXThI

TexkcTuinbHOM

0,474

0,329

0,279

0,187

0,382

0,243

0,143

0,191

1

0,249

0,348

0,338

0,165

0,215

0,283

0,114

0,112

0,066

0,249

1

0,305

0,215

0,236

0,131

0,221

0,259

0,262

0,187

0,22

0,174

0,293

0,301

0,325

0,106

0,193

0,165

0,117

0,362

0,297

0,129

0,077

0,129

0,081

0,131

0,074

0,179

0,167

0,075

0,078

0,036

0,1

0,109

0,017

0,052

0,109

0,025

0,048

0,024

0,034

0,209

0,023

0,017

0,004

0,024

0,013

0,006

0,009

0

0,015

0,029

0,011

0,012

0,008

0,029

0,007

0,008

0,017

0,01

0,008

0,013

0,106

0,116

0,011

0,068

0,102

0,005

0,018

0,004

0,039

0,23

0,003

0,004

0,004

0,005

0,003

0,004

0,009

0,002

0

0,004

3. UucnenHocts (9k3.) AsikoHa 1iuppo3Horo Ha 100 pa3IMyHbIX IEPEBBIX:

61

77

66

64 | 52

80

53

57

59

54

63

79

68

66 | 54

82

56

59

61

57
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6581|7168 |57 85|58 |61|63]59
67182737059 |87]61|63]|65]61
68 84 | 75|72 |61 |88|63|65]|67]63
70185767363 |90|65]|66)|69]|65
71|86 |78 75| 6|91|67|68|70]67
73|88 |80 |77 66|92 |68]|69]|72]|69
7418981796893 |70|71]|73]|71
76190 82|80[69 |94 |71|73]|75]72

4. Ha Ttepputopun mnpwieraromer kK YcTb-Bapranckomy XUMHYECKOMY
KOMOMHATYy Ha TPOTSDKEHUHM 4 JIeT OLEHUBAIM KOJMYECTBO 0coOeil B momére
OOBIKHOBEHHOH HOUHHIBI (Ha 1 kM® B 3-X MOBTOpax, ¢ 10 mo 25 Mast KakI0ro roja).
N3BecTtHO, uyTOo ¢ sAHBapa 1986 mo asryct 1990 romoB 3aBoj HaxoAwics Ha
pexoHcTpykiuu. C centsops 1990 mo oktsadbppr 1992 3aBox pabotam Ha 50% ot
3artannpoBaHHOM MomHOCTH. C HOAOps 1992 3aBox Beimen Ha 100% MOOIHOCTD.

KomnunuectBo 1990 1992 1994
oco0eii B ToMETe | yacTora 4acToTa yacrorTa

2 4 |3 |4 |5 |5 |7 |6 |5 |5
3 6 |5 |7 |8 |9 |8 |7 |8 |9
4 8 |8 |8 |8 |10|9 [11|12 |11
5 17116 119|17(20(22 20|20 |21
6 28126128128 |25|26|24|24|26
7 191182017 |14 |16 (11|11 |11
8 9 |9 |10|9 |7 |8 |5 |5 |6
9 7 |7 |6 |3 |5 1|4 |3 |3 |2
10 2 |2 |4 11 |5 1|5 |3 |3 |3

5. Ha 3-X pa3nuyHbIX y4acTKaxX ONPENesuIN KOJIMYECTBO JOKIEBBIX YEPBEU Ha
20 cM® B TedeHHe roa (OCEHb, 3UMa, JIETO, BECHA) B BEpXHHUX 20 CM IPyHTA.
1 2 3
Ocenp | 15 20|27 |20 {40 |39 |54 |12 |55
Suma |20 (33|21 (31|14 |42|44 31|38
Becna | 51 |16 |24 |41 | 20|34 |50 |23 |25
meto |34 |40 |37 (56|29 |27|42|30]19

1.2. KpuTepun OnieHKH CaMOCTOSITEJIbHON padoThl (pacyeTHO-TpaduyecKas
padora)
10,0-8,0 OGammoB — IlomydeHsl BepHBIE OTBETHI, pacueThl U TpaPuKu
BBITIOJTHEHBI KOPPEKTHO, paboTa JIEMOHCTPUPYET TIyOOKOe M CHCTEMaTHYECKOES
3HaHHWE BCEro IMPOTPAMMHOIO MaTepuaja ¥ CTPYKTYpPhl KOHKPETHOTO BOIpOca, a
TaK)k€ OCHOBHOTO cojepkaHus. CTyJIeHT JEMOHCTPUPYET OTUETIIMBOE M CBOOOHOE
BJIAJICHUE METOJaMH, KOHIENTYaJIbHO-TTOHATUHHBIM aIliapaToM, HaAYYHBIM S3bIKOM,

TepMI/IHOHOFHeﬁ " MPAKTHYCCKHMMH HAaBBIKAMH UX HCIIOJIb30BaHUA. 3HaHHEe OCHOBHOM
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JUTEpaTypbl M 3HAKOMCTBO C JONOJHHUTEIBHO PEKOMEHIOBAaHHOW JIUTEPATYPOIl.
Jlormuecku KOPpEKTHOE U yOeIUTEIbHOE U3I0KEHIE OTBETA.

7,9-6,0 - OammoB - IlomydeHsl BepHBIE OTBETBI, pacueThl U Trpaduku
BBITIOJIHEHBI KOPPEKTHO, paboTa IeMOHCTPUPYET 3HAHUE Y3IOBBIX METOUK, IPOOIEM
IPOrpaMMBbl I OCHOBHOT'O COJIEP)KaHUS Kypca; YMEHHE TI0JIb30BaThCSl KOHIENTYaTbHO
MOHSATUWHBIM allapaToM B MPOIECCe aHaIn3a OCHOBHBIX MPOOJIeM B paMKax JaHHON
TEMbI; 3HAHUE BAXKHEUIINX pabOT M3 CIHMCKAa PEKOMEHIOBAHHOW HTepaTyphl. B
IIEJIOM  KOPPEeKTHOE, HO HE BCerJa TOYHOE BBIMIOJHEHHE pPabOThl U
apryMEHTHPOBAHHOE M3JI0KEHHE OTBETA.

5,9-3,0 - GamnoB - Pacuerbl m rpaduKu BBIMOTHEHBI B IIEJIOM KOPPEKTHO,
BBHITIOJIHEHHAsE paboTa JEMOHCTpUPYET (parMeHTapHbIe, MOBEPXHOCTHBIC 3HAHMS
BOXHEHIINX pa3[elioB MpOTpamMMbl; 3aTPYAHEHHS C HWCIOJb30BAHHEM HAy4YHO-
MOHSATUWHOTO ammapaTa W TEPMUHOJIOTMHM Yy4yeOHOW JUCIUIUIMHBI, HEMOJIHOE
3HAKOMCTBO C PEKOMEHJOBAaHHOW JUTEPATypoOil; YaCTUYHBIC 3aTPyJHEHHUS C
BBITIOJTHEHHEM TPEAYCMOTPEHHBIX MPOrPaMMOM 3aJaHUi; CTpEeMIIEHHE JIOTHYECKH
OIIPE/IENICHHO U MOCIIEeI0BATENbHO U3JI0XKUTh OTBET.

3,0-0,0 GamnoB - Pacyetsl u Tpadmku coaepkKaT 3HAYUTEILHBIC OIIHOKH,
BBITIOJIHEHHAs padoTa JEMOHCTPUPYET HE3HAHUE, JIMOO OTPHIBOYHOE MPEICTABIICHUE
O JaHHOW mpobOiieMe B paMKax Y4eOHO-POTPAMMHOIO MaTepuaia; HEyMEHHE

MCIMOJIb30BaTh MOHITUWHBIN amllapar; OTCYTCTBUE JIOTUUYECKOW CBS3U B OTBETE.

VIll. ®OHJ OHEHOYHBIX CPEJACTB
IHacnopr ¢oHAA OLEHOYHBIX CPEACTB M0 AMCHUILIMHE

Koa n dopmynpoBka
(bopmyaup Jtanbl (GOPMUPOBAHMUS KOMIETEHIMHU

KOMIIEeTeHIINH

OIIK-1 BJIaJCHUE 0a30BBIMU 3naer 0a30BbIE METOJBI MaTeMaTHYECKON 00paboTku
3HAHUSIMU B oOiacTu AKOJIOTHYECKOU WH(pOpMAIIH

(hyHIaMeHTAIBHBIX paszaenos

MPUMEHSITh MaTeMaTHYECKHe METOABI JJIsi 00paboTKu U

MaTEMATHKH B 00beME, HEOOXOAUMOM Y MeEET o
aHaJI3a SKOJIOTHUECKON HH(OpMAIUN

JJIA BJIaACHUS MATEMATHYCCKUM

anmapatoM  9KOJIOTMYECKUX  Hayk, MPAaKTUYECKUMH HAaBbIKAMU HCIOJNb30BaHUA 0a30BbIX
00paborku uH(popManuMu W aHanu3za Biazeer 'MeTONOB MaTeMaTHYeCcKOHM 0OpabOTKM 3KOJOrMYECKOn
JaHHBIX 1o 9KOJIOTUU u uH(pOopManuu
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IpUPOAOIIOJIB30BAHUIO

[IK-2 Bmagenwe wmeromamMu OTOOpa
mpod W  TPOBEINCHHUS  XHMHKO-
AHATUTUYECKOTO0 aHalli3a BPEIHBIX
BEIOPOCOB B OKPY)KAaIOIIyIO Cpeny,

TEOXUMHYECKUX HCCIIeZIOBaHUH,
00paboTKM, aHajgM3a © CHHTE3a
MPOU3BOJICTBEHHOM, MOJIEBOM u
1a00PaTOPHOM JKOJIOTHYECKOM

WH(POPMAIIUHI, METOJJAMH COCTABJICHUS
9KOJIOTHYECKHX M TEXHOTEHHBIX KapT,
coopa, 00pabOTKH, CHUCTEMAaTHU3AlIWH,
aHanm3a nH(DOpMaITHH,
dhopmupoBaHUs 0a3 TTAaHHBIX
3arpsi3HCHMSI  OKPYXKAIOWICH  Cpenbl,
METOZIaMH OIICHKU BO3JCHCTBUS Ha
OKpPYXKAIoIyl0  Cpely,  BBIABIATH
HCTOYHUKHU, BHU/bI u MaCHITa6bI
TEXHOI'€CHHOI'O BO3ZICI71CTBH$1

3HaeT

YMmeer

Bnaneer

MAaTCMAaTHUICCKHUEC MCTOIbI HCO6XOI[I/IMI>IC JUIsL aHaJIu3a "

CHUHTC3a OKOJIOTHUYCCKUX JaHHBbIX, KOPPEKTHOTI'O
H3JI0KCHHUA I/IH(bOpMaHI/II/I B 00JacTH D3KOJOTHHA H
OpUPOAOIIOJIB30BaAHNA

MIPUMEHATh MaTeMaTH4YeCKHe METOABl Ul aHamm3a |
CHHTE3a  JKOJIOTMYECKHMX  JaHHBIX,  KOPPEKTHOTO
W3JIOKEHUsT WHpOpMAIMK B 0O0JACTH OKOJOTUU U
MIPUPOIOTIOTH30BAHHS

MPaKTUIECKUMH HaBBIKAMHU UCTIOJIb30BaHHUS
MaTeMaTHYECKMX METONOB Ul aHajlh3a M CHHTE3a
9KOJOTUYECKUX  JIaHHBIX, KOPPEKTHOTO  H3JIOKCHUS
nHpOpPMaLUH B obmactu 9KOJIOTUU u

IpUPOAOIIOJIB30BaAHUA

OneHouHbIE CPEICTBA -
Kontpommpye HaWMEHOBAHHE
No | Mble pa3aeinbl o
Konp! u 3Tans! popMupoBaHrs KOMIIETCHLUH IDOMEXKVTOT
/I / TeMbI TeKymit p y
JUCHMIUIMHBI KOHTPOJTb Hasx
aTTecTauus
3naeT 0azoBble  METOABI  MaTEMaTUYECKOU
00pabOTKH, HEOOXOmUMBIC JJId aHaIM3a W
Tema 1. CHHTE32 DJKOJOTHYECKUX IaHHBIX, KOPPEKTHOTO
[Ipenmer u u3J10KeHus: uHpopMalmu B obactu skonorun u|Cobecen
3aJauu MPUPOAOTIONB30BAHUS OBaHHE
MaremMaThyec (YO-1),
. YMeeT NpUMEHATh MaTeMaTHYECKHE METOABI IS
KoM pacueTHo | 3auer,
OIIK-1, [00paboTkn W aHaM3a SKOJIOTWYECKUX IaHHBIX,
CTaTUCTUKU B - BONPOCHl -
[IK-2 |xoppekTHOro  wW3NMoXeHus HHQOpMANMU B
SKOJIOTHH. rpaduuec |6, 10-14
001aCTH 3KOJIOTHH U IPUPOAOIIOIH30BAHUS
XapakTepucr Kas
HKH Brnaneer MPaKTUYECKUMH HaBBIKaMH | paboTa
BapbUPYIOIIH UCIOJIb30BaHUS 0a30BbIX metof0B | (ITP-12)
X 00BbEKTOB MaTeMaTHYecKOoH 00pabOTKM  JKOJIOTUYECKUX
JaHHBIX, KOPPEKTHOTO H3JIOKEHHUS WHPOPMALIUH
B 00JIACTH DKOJIOTHHU M IPUPOIOTIONB30BaAHHS
3Haer 0azoBble  METOABI  MaTeMaTHYECKOU
00paboTKH, HEOOXOomuUMBIE I aHAIW3a W
CHHTE3a 3KOJIOTMYECKUX JaHHBIX, KoppektHoro |Cobecen
Tema > W3JI0KEeHUsT MHQOopMaIMK B 00JACTH SKOJOTHH U | OBAaHHE
' MPUPOAOTIONB30BAHUS (YO-1),
3aK0HBI acdeTHo |3auer
OIIK-1, | YMeeT npUMEHSATh MaTeMaTHIECKUE METOIBI IS p ol O’CH 7
pacnpezenen |[1K-2 |o0paboTku M aHainM3a SKOJOTHYECKHX JIaHHBIX, P
rpaduuec |9, 15-18, 21
st KOPPEKTHOTO  W3JIOKEHWsT ~ WMHpOpMaruu B <as
00J1aCTH SKOJIOTHH U IPUPOAOIIOIB30BAHUS
pabora
Brnaneer MIPaKTHYECKUMHU HaBbeikamu | (ITP-12)
UCTIOJIb30BaHHUS 0a30BBIX METOJIOB
MaTeMaTHYecKOH 0OpabOTKM  9KOJIOTMYECKUX
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JIAHHBIX, KOPPEKTHOTO W3IIOKEHHS WHPOPMAIUH
B 00J1aCTH KOJIOTUU U IIPUPOJIOTIONH30BAHUS

Tema 3.
CratucTuuec

KH€ THIOTE3bI
u X

poBepKa

OIIK-1,
[K-2

3Haer 0a3oBhle  METOABI  MaTEMATHUYECKOM
00paboTkn, HeoOXomWMBIC IS aHaIM3a |
CHUHTE3a 3KOJOTHMUYECKUX JAHHBIX, KOPPEKTHOTO
W3JI0KEHUS MHPOPMAIIMK B 0OJIACTH 3KOJOTHH H
[IPUPOIOTIOIH30BAHUS

YMeeT MpUMEHATh MATEMATHUSCKHE METObI IS
00pabOTKM M aHajaM3a 3KOJOTHYCCKUX JIaHHBIX,
KOPPEKTHOTO  HW3JIOKEHHsS  HHPOpPMAaIliK B
00J1aCTH SKOJIOTHH U IIPHPOIOIIOTH30BAHHS

Brnaneer MPaKTHYECKUMU
UCTIOJIb30BaHHUS 0a30BBIX METO/IOB
MaTeMaTH4ecKol  00pabOTKH  3KOJIOTHYECKHX
JTAHHBIX, KOPPEKTHOTO W3JIOKCHUS HWH()OpMAIUU

B 00J1aCTH SKOJOTHH U MIPpUPOAOIIOJIB30BaAHUS

HaBbIKaMH

Cobecen
OBaHUE
(YO-1),
pacueTHo
rpaguuec
Kast
pabora
(TTP-12)

3auer,
BOIIPOCHI 19-
20, 22-30

Tema 4.
OJIEMEHTBI
Teopuun

KOppeIsiuu

OIIK-1,
I1K-2

3Haer 0a30oBblE  METOABl  MaTEeMaTHYECKOU
00paboTKH, HEOOXOmuUMBIE MU aHAIW3a W
CHHTE3a 3KOJOTUYECKUX AaHHBIX, KOPPEKTHOTO
M3TIOKEHUSI MHPOPMAIUKA B OOJIACTH DKOJOTHH H
MPUPOAOTIONb30BAHUS

VYwmeer MNPUMCHATb MAaTCMATUYCCKUEC METOABI IJIA
00pabOTKM M aHaju3a 3KOJOTHMYSCKUX JaHHBIX,
KOPPEKTHOTO  M3JIOKEHHs  uHpOpManuK B
00JIaCTH KOJIOTUH U TIPUPOIOTIOIH30BAHHUS

Buageer PaKTUYECKUMU
UCTIOJIb30BaHUS 0a30BBIX METO/I0B
MaTeMaTH4ecKoil  00pabOTKM  JKOJIOTHUYECKUX
JAHHBIX, KOPPEKTHOTO H3IIOKEHHUS WHPOPMAIUH

B 00JIaCTH SKOJOTHH K IpUPOAOIIOJIb30BaAHUS

HaBbIKaMH

Cobecen
OBaHUE
(YO-1),
pacueTHo
rpaguuec
Kast
pabota
(TTIP-12)

3auger,
BONpoOCH! 34-
37

Tema 5.
JucnepcuoHH

BIM aHAJIU3

OIIK-1,
I1K-2

3HaeT 0a30Bble  METOJBI  MATEMaTHYECKOU
00pabOTKH, HEOOXOMUMBIC JUIs aHaIM3a W
CHHTE3a 3KOJIOTHYECKHUX MAaHHBIX, KOPPEKTHOTO
U3JIOKCHUST MHGPOPMAIIMK B 00JIACTH HKOJIOTHH U
MIPUPOIOTIONH30BAHMS

YMeeT npuMeHSITh MaTeMaTUYeCKUE METOMBI JUIs
00pabOTKM M aHaIW3a SKOJIOTMYECKUX HAHHBIX,
KOPPEKTHOTO  HM3JIOKEHUs  MHpOpManuu B
00J1aCTH SKOJIOTUH U IPUPOJIOTIOIB30BAHUS

Bnaneer MPaKTUIECKUMU
HCI0JIb30BaHMS 0a30BBIX METO0B
MaTeMaTH4YeCKol  00pabOTKM  JKOJIOTMUECKUX
JIAHHBIX, KOPPEKTHOTO H3JIOKECHHS HH(OpMAIIUU

B 00J1aCTH SKOJOTHH U MIPpUPOAOIIOJIb30BaAHUS

HaBbIKaMH

Cobecen
OBaHHE
(YO-1),
pacyeTHO
rpaduyec
Kast
pabota
(TTP-12)

3auer,
Bompocs! 31-
33
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IIIkana oueHUBaHUA YPOBHSA C(POPMHPOBAHHOCTH KOMIIETEHIUI 110

aucHumInHe «Meroauka npenoagaBaHusl XUMHHU B IIKOJIE»

Koa n
¢opmyauposka
KOMIIeTEHIIN U

OIIK-1 BIIaJICHUC
0a30BBIMH  3HAHHAMU
B obnactu
(hyHIaMEHTaTBHBIX
pa3aeiioB MaTeMaTHUKH
B o0Beme,
HEOOXOIMMOM JUIST
BIIAICHUS
MaTEMaTHYECKUM
anmnapaToM
9KOJIOTHUYECKHX HAYK,
00paboTKu
HHpOpPMAITUH u
aHajgW3a JaHHBIX II0
SKOJIOTUH 5
MIPUPOIOTIOIB30BAHH
0

KpUTEpun nmoxKasarteJm
Jtanbl GOPMUPOBAHUS
KOMIETEHIIN T
BIIa/ICHUE 3HaHne 0a30BBIX
0a30BBIMU METOJIOB
3HaHUSIMU B MaTeMaTUYECKOU
obmactu 00paboTKn
(yHJIaMEHTAIBHBIX | SKOJIOTUYECKON
pazzenos uHQOpMaLUH
MaTeMaTHKU B
o0BeMe,
0a3oBbIc METO/TBI
. HEOOXOUMOM ISt
MaTeMaTHYeCKON
3HaeT . | BIaJCHUS
00pabOTKH SKOIOTHYECKON
MaTeMaTHYECKHM
UHpOpMaIH
anmapaTom
3KOJIOTMYECKUX
HayK, 00paboOTKu
nH(pOpMaIuu u
aHanM3a  JAHHBIX
10 3KOJIOTUH u
MPHUPOOTIOIH30Ba
HUIO
BJIaJICHUE YMeHue - npuUMEHSTH
0a30BBIMHU MaTeMAaTHYCCKUEC
3HAHUSIMU B METOJIBI JUISt
obnacTu 00pa0OTKH M aHajIu3a
(yHIaMEHTAIBHBIX | SKOJIOTUYECKON
paszenos uHPOpMAITUH
MaTEMAaTHUKHN B
MPUMEHSATH o0beMe,
MaTeMaTHYECKHE METOJIbl HEOOXOJUMOM IS
YmMmeer JUTsl 00pa0OTKU U aHan3a | BiaJICHUS
3KOJIOTMYECKOM MaTeMaTUYECKUM
HHpOpMAITUH anmapaTom
IKOJIOTHUECKHX
HayK, 00paboTKu
uHQOpMAITUH u
aHanmM3a  JTaHHBIX
10 3KOJIOTUH u
[IPUPOIOTIOIIH30Ba
HUIO
BJIJICHNE Bnanenue
6a3OBI)IMI/I IMPAKTHYCCKUMHU
3HAHUSIMU B HaBBIKAMH
MPAKTUYCCKUMHU HaBbIKAMH
obnactu UCTIOJIb30BAHUS
WCIIONB30BaHUs  0a30BBIX
. byHmameHTaNBHBIX | 0230BBIX METOIOB
Brnageer MeTogoB MaTeMaTH4ecKOH 9
.. pa3me’noB MaTeMaTHYeCKOH
00pabOTKN IKOJIOTUIECKOM
MaTeMaTHKU B 00paboTKH
UHPOpMAIUH .
o0beMe, JIKOJIOTUYECKOM
HEO00X0UMOM JiJ1s1 | MH(OpMaIIUU

BJIIaJACHUA
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IK-2 BIIaJICHHE
METOJIaMHU otbopa
npod W TpoBeACHUS
XUMHKO-

AHATMTUIECKOTO
aHaJm3a BPEIHBIX
BBEIOPOCOB B
OKPYKaOIIyl0 Cpexay,
TCOXUMHUUYCCKUX
HUCCJIEIOBAHU,

00paboTKu, aHANH3a U
CUHTE3a
MPOU3BOJICTBEHHOM,
ITOJIEBOM u
mabopaTopHOA
3KOJIOTUYECKON
nH(pOpMAaIuy,
METOJIaMHU
COCTaBJICHUSA
9KOJIOTMYECKUX u
TEXHOTCHHBIX  KapT,
coopa, 00paboTKHy,
CUCTEeMaTH3alluH,
aHaim3a
nH(pOopMaIuy,
dopmupoBanust  6a3
JAHHBIX 3arpsi3HEHUs
OKpY>KaroIIeh cpempl,
METOJIaMHU OIICHKH
BO3JIeHICTBUS Ha
OKPYKaIIIyI Cpexay,
BBISIBIISITh ICTOYHUKH,
BUOBI M  MAacCIITa0BI
TEXHOT€HHOTO
BO3JIEUCTBUS

MaTCMaTH4YCCKHUM

anmapaTom
9KOJIOTHUECKHX
HayK, 00paboTKn
nHpOpPMAaLUH u
aHauM3a  JaHHbIX
[0 DOSKOJIOTHH H
MIPUPOAOIIONIH30Ba
HUIO
BIIaJICHHE 3HaHue
METOAaMHU aHalIHn3a MaTeMaTU4eCKUuX
MaTeMaTHYeCKHe METOJbl U CHHTE3a METOJOB
HEOOXOIUMBIE JUIS aHAIU3a [POM3BOJACTBEHHONH HEOOXOAWMBIX UL
U CUHTE3a JKOJIOTMYECKHX ,  IIOJICBOM W aHalmM3a M  CHHTE3a
3Haet JAHHBIX, KOPPEKTHOTO J1ab0paTOpHOi 9KOJIOTHUECKUX
W3JI0’KEHUS] HHPOPMALIMK B HKOJIOIMUECKON JaHHBIX, KOPPEKTHOTO
obmactd  JKOJNOTHMH W HH(pOpMAIUN H3JI0KCHUS
MPUPOIOTIONB30BAHUS UHQOpMaITUH B
00JIacTH 3KOJOTUU U
IIPUPOAONOIH30BAHUS
BIIaJICHUE YMeHHe  INpUMEHSATH
MPUMEHATH METO/IaMHU aHAJIN3a | MaTEeMaTHYECKHUE
MaTeMaTHYeCKHe METOIbl U CHHTE3a METOABI Ul aHanu3a
JUI aHalM3a W CUHTE3a MPOU3BOJCTBEHHOH U CHHTE32
v OKOJIOTHYECKUX  JNaHHBIX, ,  [OJEBOH M JKOJOTHYECKUX
meer KOPPEKTHOTO  W3JIOKEHUS J1abopaToOpHON JaHHBIX, KOPPEKTHOTO
nHpOpMAIU B 00JIACTH DKOJOTHYECKOH H3TIOKEHUS
9KOJIOTUHU 1 uHPOpPMALIUH UHQOpMaITUH B
MIPUPOIOTIONB30BAHUS 00TacTH 3KOJOTUU U
IIPUPOAONOIH30BAHUS
BIIJZICHUE Bunanenue
METO/IaMU aHAJIN3a TPAKTHYECKUMHU
MPaKTUYeCKUMH HaBBIKAMH U CHHTE3a HaBBIKAMHU
WCIIOJIb30BaHUS MPOM3BOACTBEHHOH | NCIIOIB30BAHUS
MaTeMaTHUYECKUX METOJOB ,  IOJNEBOW M| MaTeMaTU4ecKuX
JUId aHauu3a M cuHTe3a JabopaTopHOH METO/IOB Ul aHalu3a
Braseer 3KOJIOrMYECKHX  JAaHHBIX, YKOJIOMMYECKOH U CUHTE3a
KOPPEKTHOTO  U3JIOKEHHs HHpOpMaluK 3KOJIOTHYECKUX
uHpOpMaIMK B 00JAcTH JTAaHHBIX, KOPPEKTHOIO
9KOJIOTHH u U3JI0XKEHUS
MPUPOAOTIONb30BAHUS UHQOpMAITUH B
o0jacTu SKOJOTHH U
NPUPOIOIIOIB30BaHHS

MeToauveckue peKOMEHIAlMU NPoLeIyPbl OLEHUBAHUS Pe3YJIbTATOB

OCBOCHHUSA NUCHUITJINHBI

1. Texymas arrecranusi cTyaeHTOB. Tekymias arrectanus CTYJEHTOB IO

JUCHUITIINHE «MaremaTtudeckue MCTOJbI B OKOJIOTHUN» IIPOBOAUTCA B COOTBETCTBUU C

JIOKaJIbHBIMH HOpMaTUBHBIMU akTamu [IBDY u sBrnsercs 00s3aTenbHOM.
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Texymast arrecranus 10 guciuiUimHe «MareMatuyeckne METOAbl B
OKOJIOTUW» TPOBOAUTCS B (PopMe KOHTPOJIBHBIX MEPONPHUATHNA (pacdeTHO-
rpaduyeckre padoThl, coOOECEeIOBaHMs) MO OLICHUBAHUIO (PAKTHUYECKUX PE3YJIHTaTOB
0Oy4YeHUs CTYJCHTOB U OCYIIECTBISETCS BEAYIIINM MPENOJaBATEIIEM.

OObeKTaMu OIICHUBAHUS BBHICTYMAIOT:

- ydeOHas JUCUUIUIMHA (AaKTUBHOCTh Ha 3aHATUAX, CBOEBPEMEHHOCTD
BBITIOJTHCHUS PA3JIMYHBIX BUJOB 3aJIaHHM, MOCENAEMOCTh BCEX BHJIOB 3aHATHHA TIO
aTTeCTyeMOM JUCITUIUIMHE);

- CTENeHb YCBOCHHUS TEOPETUYECKUX 3HaHHMM (coOeceoBaHUS, pPacuETHO-
rpaguueckue paboThl);

- YPOBEHb OBJIAJICHUS MPAKTUUYECKUMHU YMEHUSIMUA U HABBIKAMHU 110 BCEM BHUaM
y4ueOHOM paboThl (coOecenoBanus, pacueTHO-Tpaduueckrue padoThl);

- pe3yJbTaThl CaMOCTOSITENIbHOW paboThl (coOecenoBaHMs, pPacUETHO-

rpaduueckue padoThl).

1.1. Kputepum oneHMBaHMS ISl PA3HBIX OLIEHOYHBIX CPEICTB
1.1.1. YcTHblii 0OTBET

10,0-8,0 GammoB - eciaum OTBET IIOKa3bIBAeT IPOYHBIC 3HAHUS OCHOBHBIX
BOIIPOCOB, OTJIMYAETCS TIYyOMHOW W TIOJIHOTOM pACKpPBITHS TEMBI, BIAJICHUE
TEPMUHOJIOTHYECCKIM  amnmapaTroM; yMEHHE OOBSICHATh CYIIHOCTh, SIBJICHHM,
MPOIIECCOB, COOBITUH, JIeNaTh BBIBOJABI U O0O0OIIEHHUS, JaBaTh apryMEHTHPOBAHHBIC
OTBETHI, TMPUBOJAUTH MPUMEPHI; CBOOOJHOE BJIAJACHUE MOHOJOTUYECKOW pEYbIo,
JIOTUYHOCTH M TOCJIEI0OBATEIbHOCTh OTBETA; JOIMYyCKAETCs OJHA - JIB€ HETOYHOCTH B
OTBETE.

7,9-6,0 - GamioB - OIEHMBAETCS OTBET, CBUAETEIHCTBYIOIINH B OCHOBHOM O
3HAHUH OCHOBHBIX BOIIPOCOB, OTJIMYAIOIIUNACS HEIOCTATOYHOM TTTyOWHON U TIOTHOTOU
PACKPBITHS TEMbI; 3HAHUEM OCHOBHBIX BOIIPOCOB TEOpPHUU; C1ab0 chopMUpPOBaAaHHBIMU
HaBbIKAMHU aHaAIM3a SIBJICHHM, TMPOIECCOB, HEIOCTATOYHBIM YMEHHEM J1aBaTh
apryMEHTUPOBAHHBIC OTBETHl M TPHUBOJUTH MPUMEPHI; HEAOCTATOYHO CBOOOIHBIM

BJIAJCHUEM MOHOJOTMUYECKOU PEUbIO, JOTHYHOCTBIO U MMOCJICA0BATCIBbHOCTHIO OTBCTA.
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JlomyckaeTcsi HECKOJIBKO OIIMOOK B COJEP)KaHWM OTBETa; HEYMEHHUE TMPUBECTH
MpUMEpP Pa3BUTHUSL CUTYallH, MPOBECTH CBSI3b C APYTUMHU aCMEKTaMH H3ydaeMOu
o0mnacTu.

5,9-4,0 OGammoB - OTBEeT, OOHApYyKMBarOIIMii ciaboe 3HAHWE BOMPOCOB,
OTJIMYAIONINICS HETIyOOKHM pPAaCKPBITHEM TEMBI; YIOBJICTBOPUTEIHLHOE 3HAHUE
OCHOBHBIX BOITPOCOB TE€OpHUH, c1ab0 chopMHUpOBaHHBIE HABBIKAMH aHAJIA3A SBICHUM,
IPOIIECCOB; YAOBIETBOPUTENIbHAS apTyMEHTUPOBAHHOCTh OTBETOB, ci1aboe BlaJCHHE
MOHOJIOTHYECKON peubto. JlomyckaloTes cephe3Hble OMMOKH B COJEP)KAaHUU OTBETA;
yIIOBJIETBOPUTEIIbHOE 3HAHHE COBPEMEHHOM MPOOIeMaTHKU U3y4aeMOi 00JIaCTH.

3,9-0,0 GamtoB - OTBET, OOHAPYKHMBAIONTUH HE3HAHWE OCHOBHBIX BOMIPOCOB,
OTIMYAIOUTUICS HETITYOOKUM PACKPBHITUEM TEMbl; HE3HAaHUEM OCHOBHBIX BOIIPOCOB
TeopuH, Hec(POPMUPOBAaHHBIMHA HABBIKAMH aHAJIN3a SIBJICHUM, ITPOIIECCOB; HEYMCHHUEM
JlaBaTh apryMEHTHUPOBAHHbBIE OTBETHI, CIIA0bIM BIIaJIECHUEM MOHOJIOTHYECKON PEeyblo,
OTCYTCTBUEM JIOTUYHOCTH U MOCJIEI0BATEITLHOCTH.

1.1.2. PacueTHo-rpaduyeckasi pabora

10,0-8,0 OGammoB — IlomydeHsl BepHBIE OTBETHI, pacueThl U TpaPuKu
BEITIOJTHEHBI KOPPEKTHO, paboTa JIEMOHCTPHPYET TIyOOKOE M CHCTEeMAaTHYECKOe
3HaHHE BCEro MPOTPAMMHOIO Marepuajga M CTPYKTYypbl KOHKPETHOTO BOIpOca, a
TaK)kK€ OCHOBHOTO cojepkanus. CTyJIeHT JeMOHCTPUPYET OTYETIIMBOE M CBOOOHOE
BJIAJICHUE METOJaMH, KOHIENTYaJIbHO-TIOHATHHHBIM aIapaToM, HAYYHBIM S3bIKOM,
TEPMUHOJIOTHEN U MPAaKTUUYECKUMH HABBIKAMH UX UCIOJIb30BaHUS. 3HAHUE OCHOBHOM
JUTEPATYpPhl M 3HAKOMCTBO C JOIMOJHHUTEIIBHO PEKOMEHIOBAHHOW JIUTEPATypOil.
Jlornyecku KOPPEKTHOE M YOSAUTEIIBHOE U3JI0KEHHE OTBETA.

7,9-6,0 - OamnoB - IlomydeHbl BepHBIE OTBETHI, pacyeTbl U TrpapuKu
BBITIOJTHEHBI KOPPEKTHO, paboTa JEMOHCTPUPYET 3HAHUE Y3JIOBBIX METOIUK, MPOOIIeM
MIPOTPaMMBbI 1 OCHOBHOTO COJIEpKaHUS Kypca; yMEHHUE T0JIb30BaThCsl KOHIIETITYJIbHO
MOHSATUIHBIM amapaToM B MPOIECCE aHaIN3a OCHOBHBIX MPOOJIEM B paMKaxX JaHHOU
TEeMbI; 3HaHUE BAXXHEUIHUX palbOT M3 CMNHCKA PEKOMEHJIOBAHHOW auTepaTyphl. B
IIEJIOM  KOPPEeKTHOEe, HO HE BCerma TOYHOE BBIIOJHEHHWE pabOThl W

apryMEHTUPOBAHHOE U3JI0KEHHE OTBETA.
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5,9-3,0 - GamnoB - Pacuerbl M rpaduKu BBIMOJTHEHBI B IIEJIOM KOPPEKTHO,
BBITMIOJIHEHHAsT paboTa JEMOHCTPUPYET (parMeHTapHble, MOBEPXHOCTHHIE 3HAHUS
BOXHEHIINX pa3elioB MPOTpPaMMbl; 3aTPYAHCHHS C HWCIIOJB30BAaHHEM HAy4YHO-
NOHATUWHOTO amnmapara W TEPMHUHOJOTMHM Y4€OHOM JUCHUIUIMHBI; HEMOJIHOE
3HAaKOMCTBO C PEKOMEHJOBAHHOW JUTEPaTypO; YaCTHUYHBIC 3aTPYJHCHHS C
BBITIOJTHCHHEM TIPEAYCMOTPEHHBIX MPOTPaMMOMN 3allaHUi; CTpPEMJICHHE JIOTHYECKU
OTIPEIECNICHHO U MOCTIEI0BATEIbHO U3JI0KUTH OTBET.

3,0-0,0 GamnoB - Pacuersl W rpaduKu cojaepKaT 3HAYUTEIBHBIC OIINOKH,
BBITNIOJTHEHHAsI paboTa IEeMOHCTPUPYET HE3HAHHUE, TUOO0 OTPHIBOYHOE MPEICTABICHUE
O JaHHOW mpobieMe B pamMKax ydeOHO-POrPaMMHOIO MaTepuala; HEyMEHHE

HCII0JIb30BaTh IIOHATUNHBIN alrIiapar; OTCyTCTBHUC JIOTUYECKOM CBSI3U B OTBETE.

1.2. KOMILJIEKCHI OIIEHOYHBIX CPEJICTB JJIs1 TEKYIIEA
ATTECTALINU
1.2.1. Bonpocsl aJis codeceq0BaHUs
o AUCIUIUIMHE MaTeMaTH4YeCKHe MeTO/IbI B 3KOJOTHHU
Tema 1. IIpeaMer u 3a1a4u MAaTEMATHYECKOM CTATUCTUKH B IKOJIOTHH.
XapakTepuCcTHKU BAPbUPYIOIIUX 00bEKTOB
1. 1 HyxHa i1 MaTeMaTuKa 3KoJjioram?

2. B uem mpuurHa BapbUpOBaHUS 3HAUEHUN IKOJIOTUYECKUX JTAHHBIX?
3. Bce nm sronornyeckue JaHHbIE OAMHAKOBO HH(OPMATHUBHBI?
4. BaxHO 1M 3HaTh BEJIMYHMHY BapbUPOBAHUS IEPEMEHHON?

Tema 2. 3akoHbI pacnpeaeieHust
1. Uto Takoe ciayuai, CIIy4ailHbIM U 3aKOHOMEPHBI?

2. llpupogupie  TpolecChl W SABIEHUS  CIy4yaWHBI, XaOTHYHBI  WJIH
JNETEPMUHUPOBAHBI?

3. MokHO 1 TIpeACKa3bIBaTh/IPOTrHO3UPOBATH COOBITHSI B «CITy4aiHOM» MUpE?

4. Yto Takoe HOpMa/HOPMAIbHOCTh?

Tema 3. CraTucTHYECKAs THIIOTE3bI U UX NMPOBEPKA

1. Yrto Takoe «cTaTUCTUYECKAs TUTIOTEe3a»?

2. Kakue nmapaMeTpuueckue KpUTepuu MpOBEPKH TUNoTe3 Bbl 3HaeTe, KaKOBbI
WX TUTFOCBI 1 MUHYCHI?

3. Kakue HenapaMeTpuuecKkue KpuTepuu npoBepku runore3 Brl 3Haere,
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KaKOBbI X IIIFOCBhI U MI/IHYCBI?

Tema 4. JjieMeHTbI TEOPUM KOPPeIsiNU
1. Yto Takoe koppemnsuus?

2. Onummre anroput™ pacyeta kodpdunmenta koppemnsuuu [Tupcona.
3. Onumure anroput™ pacuéra KodQp(GUIUEHTOB YpaBHEHUS TMHEHHON
perpeccuu.

Tema S. IlucniepcMOHHBIN aHAIU3
1. KakoBbI 3a/1a4¥ TUCIIEPCUOHHOrO aHAJIA3a?

2. Onummure AJIT'OPUTM paCdCTOB JHUCIICPCHOHHOI'O dHAJIM3a O,Z[HO(baKTOPHOFO
KOMIIJICKCA.

3. UTo Takoe armocTepruopHbIC CPABHCHHMS?

1.2.2. KoMIieKT 3aaHuii ISl BHINOJIHEHHUS PAcYeTHO-TpauyecKux pador

1.2.2.1. MeToau4yecKue peKOMeHAAIUM 10 BHINMOJHEHHIO PAaCYeTHO-
rpaguyeckux pador
[locne BCTymHMTENBHOIO CIIOBAa MPEMNOAABATENsl HAIIPABJICHHOIO HAa OOBSICHEHUE

1EeNH, 337a4 KOHKPETHOW KOHTPOJIBHOW pabOThl M Pa3bsCHEHHS OOIEro ajiropurMa
JEUCTBUM, yJaIluMCs MpeJjIaraeTcsi CaMOCTOSTEIbHO BBITIOJTHUTD 3a/1aHus (TIEPBUYHBIC
JaHHBIC JUIS 3aJaHuil TpeacTaBieHbl B NMyHKTe 1.2.2.2. Hacrosmieid yactu PITY D).
HTorom BBITIONHEHUS 3aJlaHUN SBJISCTCS TEKCTOBBIM TOKyMeHT (B ¢dopmare .doc),
CoZiep KAl  BCe HEOOXOJMMbIE I BHU3yalu3allid TPOBEICHHOTO aHajau3a
MaTepualibl, a TAKKE€ UHTEPIIPETALMIO MTOTYUYEHHBIX PE3YIbTATOB.
PacuerHo-rpajguueckasi padora Nel
3amanue. [locTpouTh paHXUPOBAHHBIM  BapUALIMOHHBIN  psAl, pa3OUThH
COBOKYITHOCTh Ha KJIaCChl, TOCTPOUTH MHTEPBAIBHBIN psif. [locTpouTh rucrorpammy,
MOJINTOHA, KYMMYJIATY, OTHBY. BBUHCIUTH cpeaHee apudMeTudeckoe, MOy,
MeJIMaHy, KBaHTWJIU, pa3Max BapbUPOBaHMUS, IUCIEPCUIO, CPEIHEKBAIPATUUECKOE
OTKJIOHEHHUE, KO3 PUIIMEHT BapHaLIUH.
PacuetrHo-rpajduueckasi padbora Ne2
3aganue. Beraucnuth kod(G@UIIMEHTHI aCUMMETPUM M JKCIIecca, MX OUINOKH
PENpPE3eHTaTUBHOCTH, OLIEHUTH JOCTOBEPHOCTh oTiinuusi oT 0. IIpoBeputh runotesy

O HOPMAJIBHOCTH PACHPCACICHUA C IOMOIIBIO KPUTCPUA COIJIACHUA HI/IpCOHa.
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PacuerHo-rpaduueckasi padora Ne3
3aganue.  BpluMCcIUTh  JOBEPUTENBHBI  WHTEpPBAT  JJII  CPEIHETrO
apu(pMETUYECKOTO,  MPOBEPUTHh  JIaHHBIE HA  BO3MOXKHOCTh  BBIOPAKOBKHU
«BBICKAKUBAIOIIUX 3HaUeHU». C ucnosb3oBaHueM kputeprueB CThioieHTa 1 ManHa-
YUTHU CpaBHUTH 2 HE3aBHCHMbIE COBOKYMHOCTU. Mcmonb3ys kpurepuu uiepa,
baptnera u JleBeHa mnpoBepuUTh TUIMOTE3y OO0 OIAHOPOJHOCTH U PABEHCTBE
JTACTIEPCUN.
PacuerHo-rpaguueckas padora Ne4
3aganue. I[lpoBecT KOPpENALMOHHBIA aHAJIW3 MacCHBa  JAHHBIX, C
WCIIOJIb30BaHUEM KaK MapaMeTPUYECKUX, TaK U HEmapaMeTPUUYECKUX TOoKa3aTeseH.
OneHuTh mapamMeTphbl JIMHEMHOTO YPaBHEHUSI PETPECCHUHU.
PacuerHo-rpagpuueckas padora NeS
3amanue. [lpoBecTH UCNIEPCHOHHBIA aHAIM3 OJHOGAKTOPHOTO KOMILIEKCA.
Hcnonb3ys anocTepuopHble KPUTEPUH CPaBHUTH COBOKyNHOCTH. [IpoBectu ANOVA
Kpackena-Yommca.
1.2.2.2. BapnaHThl JaHHBIX JJIs1 pacuyeTHO-Tpaduueckux padot
1. KoHiieHTpalusi HOHOB aMMOHUSI (MKT/JT) B 3ajiuBe UHUCTHINA HA Pa3IMUHbIX

CTaHLMAX:

058(1113|178| 19]09]065)|129]293)|0,73 3
006283|128] 1,1/125]131/091]0,7410,75] 18
1,73109 10,23 | 081,37 0/104]0,77|0,75|0,24
082,241,098 |131]0,71|0,77 110741087 | 23
215 |327/054| 16]089| 06(122]049 111 3
1721146 | 05(0,77]0,71]0,71 1 0/089| 24
087(1325|141]083|119]095|217]033]117] 23
19713221043 ]131)101]131]228]|0,53 2| 28

1,7119]037]065]238] 08]013]05 | 19| 0,8
367|167 0,7]101]256]0,74]0,37 | 0,56 3 3

2. Bruomacca (r/m°) Ctypka cuMmaTHOro Ha 100 KOHTPOIBHBIX ILIOIIAIKAX:
0,16 | 3,66 1123 |7441221| 05]0,94]0,52 | 0,06 | 0,33
005| 10|/044| 65 1/066]013]0,18 0,12 ] 0,03

17 5/389] 52/0,15]0,03/0,03]0,18] 0,15 0,09

04]115] 55557 0/016]0,13 0,27 0,09 | 0,18
583127191 | 56044 0 0/0,09]012]0/42
7,23 1353/0,38]532]056|0,03]0,01]0,03|0,18 | 0,39
0,2514,3 10,63 | 3,97 4 0/0,03]0,24]10,24]0,49
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4,67]13,7]0,13]225]0,97|0,25| 123 0(0,09]0,21
9,91425|059|043]5,63 00,12 0/012 0,24
0142053034 [134]0,34]0,21]0,03]0,24 0,06

3. IlpoextuBHoe mokpbiTHE (%) 3bInKaps xkeaructoro Ha 100 KOHTPOIBHBIX

IiomaaKax:
29,24 | 292 |41,7| 8|92 | 11249 | 26 |11,7 |73
38,01 322|512 26110129183 | 15| 37| 39
20,47 1322| 30/88|57| 8 0] 0]439]22
70,18 | 292 |116,1 |88 |35| 37804 | 26| 12| O
8,77 | 5,85 0] 23[24[59]102| 0]292]|73
8,77 1292 | 77|22|25| 31234 12 0| O
2921146804 88|11 13 0/59]585]| 20
3509 | 143|161 | 52| O] 0]439| 0]175|44
8,77 1409 | 49| 0]18] 25(292| O 0| 61
5841205)161] O] 0] 341205]67] 38| 0

4. B Mopcko# Bojie MpuOpexxHOU mojockl bonbioro Mopst Ha 7 cTaHiusIX B 3-xX

IIOBTOpax

OIIPpCACIIAINCH

KOHIICHTpAIU1

KHCJI0pO/Jia

151

pacTBOPEHHOIO

opranudeckoro BemiectBa ( wmr/im). CTaHUMM pacnoJiaraluch MEPIEHIUKYISIPHO

Oepery, yepe3 Kaxabie SO MeTpoB, cTaHIus 7 - Onuxkaiiias Kk 6epery.

Cranuus | Kuciopon POB

1 6,08 | 599 | 5,98 | 13,23 | 12,09 | 12,98
2 5981598 |6,00]138 |13,20]11,20
3 6,01 | 597 | 597 | 14,02 | 14,7 | 14,21
4 5,96 1598 |599|14,01, | 148 | 14,84
5 5941596598155 |149 |14,65
6 5,96 | 595|593 | 15,06 | 14,92 | 15,08
7 5,92 1594 1594|1506 | 1501 16,01

2. Tlpome:kyTouHasi aTrecTanus CTyaeHTOB. [IpomMexyTouHas arrecrarus

CTYACHTOB II0 OHUCHMIIIIMHC

((MOI[GHHpOBaHI/Ie n MaAaTCMaTH4YCCKHUC MCTOJbI B

9KOJIOTHN» IIPOBOOAUTCA B COOTBCTCTBHHU C JIOKAJIbHBIMHM HOPMATHUBHBIMHU dKTaMHU

JIBOY u sBruseTcs 00s3aTeIbHOM.

B kadectBe NpPOMEKYTOUHOM aTTECTAllMM MO0 JIUCHUIUIMHE MPEIyCMOTPEH

3a4eT B YCTHOU (popme coOece10BaHUsI.

2.1. KpnTepnn BBICTABJICHUA OLHCHKHU CTYACHTY Ha 3a49€T€ 110 JUCHUILJIMHE

“MoaeiMpOBaHHUE U MATEMATHYECKHE METO/IbI B IKOJIOTUN”’

| Bbanne! (perituHTOBOM | Orenka

| TpeboBanus kK cYOPMUPOBAHHBIM KOMITETSHITHSIM

25



OIICHKH) 3a4era
60-100 3auTeHo BBICTABIIIETCS CTYACHTY, €CJIM OH YCBOMJI ITPOrPaMMHBIN
MaTepHall, HCUEPITLIBAIONIE, IIOCIET0BATEIBHO, YETKO U
JIOTHYECKH CTPOWHO €ro M3Jaraet, MPaBHiIbHO PUMEHSICT
TEOPETUUCCKHUE MTOJIOKECHHUS TIPH PEIICHUN TPAKTHISCKUX
BOIIPOCOB U 3aJ1a4, Bi1ajiceT HEOOXOAUMBIMU HABBIKAMU H
MPUEMaMHK UX BBITTOJTHEHHUS.

0-59 He 3auteHo | BBICTaBIAETCS CTYACHTY, KOTOPBIH HE 3HACT 3HAYMTEIBHOM YaCTH
MPOTPaMMHOI'0 MaTepUaa, IOMyCKaeT CYIECTBEHHBIE OINOKH,
HEYBEPEHHO, C OOJNBIINMH 3aTPYHEHUSIMH BBIITOTHSIECT
MPAKTUIECKUE PabOTHI

2.2. Boipochl Kk 3aueTy

1. [lepemenHbIe U UX KJIacCUPHUKAIHS.

2. OCHOBBI KOMOWHATOPUKH.

3. Ciyyaiinpie COOBITHS M BETMYHHEI.

4. 'pynnupoBKa JaHHBIX.

5. I'paduueckoe npeacraBieHue pacrnpeaeacHui.

6. 'enepanpHas COBOKYITHOCTb U BBIOOpPKA.

7. YacroTa 1 BeposTHOCTh. Onpe/iesieHue MOHSITHS “BEPOATHOCTD .

8. ®yHkuusa pacnpeleneHus M IUIOTHOCTh BEPOATHOCTH  HENPEPHIBHOM
CIIy4allHOM BEJIMYMHBL.

9. BeposiTHOCTh mONafaHusl 3HAYEHUs] CIIy4allHOM BEJIWYMHBI B 3a/JaHHBIH
UHTEpBaJI.

10. Cpennee apuMeTHIECKOE U €T0 CBOHCTBA.

11. Mopga u meguana.

12. KsaaTmmm.

13. Pa3smax BapbupOBaHHSA, CpEAHsS aOCOMIOTHAS U CPEAHsS OTHOCUTEIbHAS
TOYHOCTb U3MEPEHHUsI, KOAPPUIMEHT Bapralluu

14. Jlucepcust U cpeaHEKBaJpaTuyeckoe OTKiIoHeHue. [loHsTue o wucne
CTerneHen cBOOObI.

15. Omubka penpe3eHTaTUBHOCTH CPEIHETO apru(PMETHUECKOTO.

16. HopmansHoe pacnipeneneHue u ero GyHKIUs INIOTHOCTA BEPOSITHOCTH.

17.  JloBepUTENbHBIN UHTEPBAJ U TOBEPUTEIbHAS BEPOSTHOCTb.

18. BeblunucneHue  BBIPaBHMBAIOIMIMX  YacTOT  JJS  alllpOKCHUMAalUU
AMIIMPUYECKOTO PaCIpEACIICHUS] HOPMaIbHBIM.

19. Craructudeckue TUMoTe3bl.

20. Kpurepwii cornacus [Iupcona.

21. AcuMMeTpusl 1 SKCIIeCC.

22. CrarucTuyeckue KpUTepUr BHIOPAKOBKU JAHHBIX.

23. JloBepuTenbHbIE IPAHUIIBI JUISI CPETHETO apU(PMETUUYECKOTO.

24. (CpaBHeHHE BBIOOPOYHOTO CpPEAHEr0 apupMETUYECKOr0 C TEOPETUUYECKU
IPEAIOIaraéMbIM CPEIHUM.

25. CpaBHeHHE  cpenHuUX  apu(METHYECKMX  JBYX  HE3aBHCHMBIX
COBOKYITHOCTEM, UMEIOIINX pa3Hble JUCIIEPCUU.
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26. CpaBHeHue  cpenHuX  apuMETHUYECKHMX  JBYX  HE3aBHCHMBIX
COBOKYMHOCTEH, MMEIOUIUX OJJUHAKOBbBIE JUCTIEPCUU.

27. Henapamerpuueckue Kputrepuu MaHHa-YUTHH, 3HakoB, Ban-nep-
Bapnena, YuinkokcoHa.

28. CpaBHeHHE BHIOOPOYHBIX AUCTIEPCUI C TOMOIIBIO KpuTepus duiepa.

29. OneHka OgHOPOJHOCTH Psijia TUCIIEPCUI C TOMOUIBIO Kputepus baptiera.

30. Onmnpenenenue oO0beMa COBOKYIMHOCTH, OOECIEUHMBAIOLIETO IOJyYEHUE
cpenHel apudMeTHIECKOHN C 3aJaHHOM IMOTPEITHOCTHIO.

31. OOmee mnpeacTaBieHUE O 3a37adyax M MPUHIUINAX JHUCIEPCHOHHOTO
aHann3a. Y CIIOBUS PUMEHEHUS JUCTIEPCHOHHOTO aHan3a.

32. TexHuka  BBIYUCICHHWA W  WHTEPHPETANHS  PE3YJbTaTOB  TIPH
JTUCTIEPCUOHHOM aHaln3€e 0JHO(GAKTOPHOTO KOMILIEKCA.

33. Hemapametpuueckue aHaJOTH IUCTIEPCUOHHOTO aHATN3a.

34. KoadpdumueHT KOppessiiuy, ero BBIUYHMCICHHE, OICHKAa 3HAYUMOCTH U
WHTEpIpEeTaIns.

35. Henapamerpuueckue K03(pGUIUEHTH KOPPETSAIUU.

36. CnocoObl HAXOXKICHUS MaApaMETPOB NPSIMOIMHEWHOMN perpeccum.

37. OneHka 3HAYUMOCTH  TIAPAMETPOB  YpaBHEHUS  MPSMOJIMHEHHOM
perpeccun. JloBeputenbHas 30Ha NPSIMOJIMHEWHON pErpeccui.
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