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|. AHHOTAIIMA

1. HammeHoBaHMe TMCUMILUIAHBI (MJIM MOAYJISI) B COOTBETCTBUM C Y4€OHBIM
IJIAHOM

MatemMatuyeckue METObl B SKOJIOTUU U IPUPOAOIIOIH30BaHUN

2. llesab ¥ 3212494 AU CHMILIMHBI (MM MOTYJIs1)

VYyebnnii  kypc  «Marematuyeckue  METOABI B DKOJOTHU |
IPUPOIOTIOIH30BAHUINY MIPU3BAH HAYUYUTh CTYJEHTOB MPUMEHSITh MaTEMAaTUUYECKUE
METO/Ibl TP AHAIIN3€E IKOJOTUYECKUX U IPUPOJHBIX MPOLECCOB U SIBJICHUM.

Henu um 3aga4yu AUCUMIVIMHBI COCTOST B (OPMUPOBAHHUU Yy CTYIECHTOB
OCHOBHBIX IOHATHA O METOAAaX MaTeMaTHYeCKOM o00pabOTKH  JaHHBIX
OKOJIOTUYECKUX  HUCCIICOBAHWM, TPEACTaBICHUN O MoJeNsaX, mpoliemax,
MOCTAaHOBKAaX MCCIIEOBATEIbCKUX 33]1a4 U METOJAX UX PEIICHUS.

3. MecTo aucuun/iMHbl (1M Moay.as) B crpykrype OOII

Jucrumninaa «MaremaTudeckue METO/IbI B 9KOJIOTUHU "
IPUPOIOTIOIB30BAaHUI» BXOJIUT B BApUATUBHYIO YacTh Y4€OHOTrO IJIaHa, SBJIAETCA
JUCIMIUIMHOW 1o BbIOOpY. Kypc Oasupyercss Ha mpeaiecTByIOIEM H3Y4EHHUU
TaKUX JUCHMIUIMH, Kak «Marematuka», «OCHOBbI TEOPHUH BEPOATHOCTEH W
MaTeMaTHUYeCKON CTaTUCTUKW», «OO0mas skojorus». Copepx aTelbHO OHA
3aKJIaJIbIBAET OCHOBBI 3HAaHUN JUIsi OcCBOeHUs aucuuiUiMH «['eodusuka» u
«DKOJIOTUYECKUH MOHUTOPUHI», «ConuanbHas -JKOJNOTHUs), «TeXHOreHHbIE
CUCTEMBI U SKOJIOTUYECKUN PUCK.

4. O0beM AMCUMILTUHBI (WM MOAyJIs): 3 3aueTHbIe enuauIbl, 108 akamemudeckux
YacoB, B TOM 4YHcJIe KOHTAKTHasA padora — 51 4.. mpakrtuueckue 3aHsaTus — 51 4.,
camocrosiTeibHa padora — 30 yacoB, KOHTPOJIL — 27 .

5. IlepeyeHb INVIAHHPYEMBIX Pe3yJbTATOB OOY4YeHHs] MO JAMCHUILVIMHE (MJIN

MOJYJII0), COOTHECEHHBIX C
00pa3oBaTe/IbHON MPOrPpaMMBbl

IVIAHUPYEMBIMH

pe3yJIbTATAMM  OCBOEHMSA

IInanupyemblie pe3yJibTaThl 0CBOCHUS
0o0pa3oBaTe/IbHOI MPOrPaMMBbI
(hopMupyemMble KOMIIETEHIIH)

I[Inanupyemble pe3yabTaThl 00y4eHUs M0
AUCHUTIAHE
(MM MOIYJI10)

[IK-3 &I'OC3++ CnocobeHn  BbIOMpaTh
METO/BI OKOJIOTHYECKUX HCCICNOBAaHUNH U
IPUMEHSTh uxX B pelLeHnu

MpOoECCHOHANIBHBIX  3a/1a4, TOCTaBIEHHBIX
CHENAINCTOM Oonee BBICOKOH
KBaTH(UKAITTT

I1K-3.1 BriOupaer TexHHYECKHE CpEICTBA U
METOBbI cbopa IIEpBUYHOMN 9KOJIOrO0-
reorpaguueckuii nHGopMaMK A IPOBEICHUS
MOJIEBBIX ~ M3BICKAHUW C 1LEJIbI0  pelIeHus
npogeccuoHaIbHbBIX 3a7a4

[IK-3.2 T[IpumMeHsieT METOIBI SKOJOTUYECKHX
UCCIIEJOBAHUM M Yy4YacCTBYeT B IIPOBEICHUU
MOJIEBBIX M3bICKAaHUI 10 cOOpy MEepBUUYHON

uH(popMaIu HKOJIOTO-TeorpapuuecKon
HaIpaBJIEHHOCTH

[IK-3.3 VYuyacTtByer B [IOATOTOBKE
JOKYMEHTallud B  O0JacTH  SKOJOTHH U

MpUpPOAONOIb30BaHus ¢ mnpumeHenunem [HC-
TEXHOJIOTHI P peleHnH MOCTaBJIEHHBIX 3a1a4

I[IK-4 ®I'OC3++ Cnocoben
KaMepaﬂLHBIe N3BbICKAHUA

NIEPBUYHOMN UHPOpMAITUU
reorpa(pueCcKoi HampaBJIeHHOCTH

MIPOBOUTH
mo  coopy
9KOJIOTO-

I1IK-4.1 OcymecTtBisger cOOp CTaTUCTHUECKOU
nHpopMaiuu, HOHIOBBIX MaTEPHAIOB, JaHHBIX
MOHHUTOPHHIA COCTOSIHUS OKPY’KaIOLEN Cpebl U
e  OTHeNbHBIX  KOMIOHEHTOB,  HAy4YHBIX




nyonukauuii u cetn «MHTEpHET» MO Teme
KaMepalbHbIX U3bICKAHUN

[1K-4.2 Hcnons3yer IIPOCTPAHCTBEHHBIE
JTaHHbIE, BKJIIOYast KapTorpaduueckue
MaTepHalbl, JTAaHHBIE JTUCTaHITHOHHOTO
30HIUpPOBAaHUS 3emiid, i LeJell 3KoJoro-
reorpaMUECKUX HCCIETOBaHUI

[IK-4.3 YyacTByeT B nepBUYHONW 00pabOTKEe U
JOKYMEHTUPOBAaHUH PE3YJIbTaTOB KaMepaIbHBIX
U3bICKaHUH AKOJIOTO-TeorpadudecKon
HaNpaBICHHOCTH

6. @opma NPOMeKYTOUHOM ATTeCTALUHU: IK3aAMEH.

7. SI3bIK npenogaBaHus PyCCKH.

Il. Conepxanue AucHMIUVIMHBI (MJIM MOIYJIfA), CTPYKTYPUPOBAHHOE 1O TeMaM
(pa3mesiaM) ¢ yka3aHueM OTBEICHHOT0 HA HUX KOJMYEeCTBA AaKAAeMHYECKIX YaCOB

U BUJIOB YUeOHBIX 3aHSATHI

1. Jlis cTyneHTOB 04HOI1 GopMbI 00yUeHUsI
IV. PaGouas yueOHasi nporpamma

YueOHas mporpamma —
HAaUMEHOBAHUE Pa3/eNIOB U TEM

Bcero,
Jac.

KonTakTtHas paborta

Jlexuun
yac.

[Ipaktu-
YEeCKue
3aHATUA,
qac

CamocTos-
TeTbHAS
pabora, Jac.

Tema 1. BBenenue

OO0mue npecTaBiIeHUs 0 MAaTEMAaTHICCKUX
MeToax. Heo0XoaMMOCTh UCIIOIb30BaHMS
MaTeMaTHYEeCKHX METOJIOB B T'€O3KOIOTHUECKUX
HcciaenoBaHusax. Bo3MOKHOCTH HCITOIB30BaHUS
MaTeMaTHYEeCKHUX METOJIOB.

Tema 2. MatemaTu4eckoe MOAeJIMPOBAHHE B
JKOJIOTHH

OO0111e NpUHIKIIBI TIOCTPOSHUS MOJIETIEN B
9KOJIOTMH. DJIEMEHTBI MOJEIUPOBAHMS. DTaIlbl
MIOCTPOEHUS MaTeMaTH4ecKoi Mojienu. OCHOBBI
HKOJIOTOMETPUKH. BbIOOpOUHBII MeTOT B
9KOJIOTOMETPUKE.

Tema 3. BepositHocTHast npupoaga
IKOJIOTHYECKUX MPOLECCOB, reorpapuuecKux
fAIBJIEHUH M 00HLEKTOB

I'eorpaduueckue 0ObEKTHI KaK clydyaiiHbIC
BEJIMYMHBI. DKOJOTMYECKHUE MPOLIECCHI U SIBICHUS
Kak cily4yalHble BeIMYUHbL. [Iprumepsl
HEJIETEPMUHUPOBAHHOCTH TreorpaduuecKux
00bekTOB. KonnuecTBeHHbIE METOIBI OITMCAHUS
CIy4ailHbIX BeJIMYUH. [IOHATHE BEPOSITHOCTH.




3aKOHBI pacrpeAesieHUsl CIy4ailHOW BEJIMYMHBI.
I'ucrorpamma. MaTeTpansuas GyHKus
pacnpezeneHus. YucnoBble XapaKTepUCTUKN
Cily4aliHbIX BennuuH. [Ipumepsl ncnosib3oBanus
YHCJIOBBIX XapaKTepUCTUK. OCHOBHBIE
TEOPETUYECKUE 3aKOHBI PACIIPEACICHUS:
paBHOMEpHOE, ['ayccoBo, Ilyaccona, [Tupcoso,
JIOTHOpMaJibHOE. BO3MOKHOCTH MX IPUMEHEHUS
1pU aHaJu3e reorpauyeckux 0ObEKTOB.

Tema 4. Ji1eMeHTbI JIUHEHHOH ajaredpbl
[TonsiTre MaTpuibl. Jl€eMEHTapHbIE IEUCTBUSA C
MaTpuiamMu (GOopMHUPOBAHUE MATPHULIBL, CIIOKEHHUE
1 BBIUUTAHUE MATPUL], YMHOKEHUE U JEIICHNE
MaTpUIbl HA KOHCTAHTY).

Ymuoxkenne wmarpun. OOpaimieHne Matpui U
CHCTEMBI YpaBHEHUU. Onpenenurenu.
CoOcTBeHHBIE 3HAUCHHSI U COOCTBEHHBIE BEKTOPBHI.

Tema 5. IlocTpoeHune M aHAJIU3 IKOJOTHUYECKUX
Mozeseil. KoppeJssuMOHHBIM U perpecCHOHHbIN
aHAJIU3bI

[Tonstne reocucremsl. I[Ipuznaku reocucreM.
CucTeMHBIH OAX0/ B T€OIKOJIOTHH.
MoaenupoBanue reocuctemM. B3auMocBsizb
KOMIIOHEHT reocucteM. BozmoxxHoCTH
KOJINYECTBEHHOW OLIEHKHU CBS3EN MEXKIY
KOMIIOHEHTaMH cucteMbl. KoppensiunoHHbII
anamn3. Koapoumment xoppensiunn. CBoiicTBa
koa¢dunmenta koppensiuuu. ToYHOCTh
orpeaeneHus: KO3PPUIMESHTA KOPPEITSIIIHH.

Perpeccuonnsiii  ananmn3. @OYHKIUU PErPECCHH.
O6ocHoBaHue BbIOOpa BHJA perpeccuu s
HauOojee TIOJIHOTO ONHMCAaHHWS 3aBUCHMOCTEH
MEXy KOMIIOHEHTaMHU CHCTEMBI.

Tema 6. UuTepnonsiuoHHbIe MPOLETYPbI
Metoabl MHTEPNOJALMU C PAaBHOMEPHOU CETHIO.
Meron HammeHbIIUX KBajpaToB. CocTaBieHHUE
CHUCTEMBI HOPMAJIbHBIX YPABHEHUW U €r0 pEeUIeHUe.
KonnuecTBeHHBIC OILICHKH TOYHOCTHU METOoaa
HAUMEHBIINX  KBAJApaToB IPU  YBEIUYECHUHU
pa3sMEpHOCTH HOPMAJIbHOW CHCTEMBI.

Tema 7. AHaIM3 BpEeMEHHBIX
(MpoCcTpaHCTBEHHBIX) PSAOB HAOIIOAeHU I
OmnpeneneHne BpeMEHHBIX Ps/IOB, UX CIIELH(HKA.
Tpennbl, MeTObI MX BbIAEICHNS. CTaTUCTUYECKAs
GuIbTpanus U CriaXuBaHUEe BPEMEHHBIX PSJIOB.
Mertoas! CrilaKNBaHUsl BDEMEHHBIX PSIOB.

I'apmoHnueckuii ananus.

Psag @ypee. PaznoxeHnne BpeMEHHOTO psiia B P
@®ypbe. Bknan oTACIBHBIX TAPMOHUK B TUCIIEPCUIO
psaa. AHanU3 HEMEPUOINYECKUX COCTABIISIONINX.




ABTroxoppensinnonHas ¢pynkuus. [lonstue o
CIIEKTPaJILHOM aHAJIH3e. 8 4 4
[Tpumeps! UCITONTB30BaHUS CIIEKTPAIBHOTO aHATH3a
B T€09KOJIOTMYECKHIX MCCIIeIOBaHUAX. MeTOIbI
MPOrHO3a Ha OCHOBE BPEMEHHBIX PSAJIOB.

Tema 8. MHoromMepHbIii aHAIN3
OOm1ast xapaKTepUCTHKAa MHOTOMEPHOI 7 3 4
reorpaduyeckoil cucrembl. MeTo bl aHaIM3a
MHOTOKOMIIOHEHTHOM cuctemsl. KoppensunonHas
Marpuua. MHOKeCTBEHHas JIMHETHAsT PErpeccusl.
CrnaxuBanue mosei reorpau4eckux JTaHHbIX.
[TonnHoMManbHAs annpOKCUMAaLUs
reorpaduueckux moyiei. Pacnpenenenue Touex.
Meron Onmxaiimmx Touek. [loBepxHOCTH TpeHa.
[TpuHIUITBI MATEMATUYECKOTO PAOHUPOBAHMUSL.
Koppensunonnsie kapTbl. MeTO TI1aBHBIX
KOMIIOHEHT. MHOTOMEpHBIN (aKTOPHBIA aHAIIU3.

Tema 9. MeToabl ONTUMHU3ALNHT
Meron Jlarpanxa. MeToapl JIMHENHOTO 5 4 1
nporpaMmmupoBaHusi. OyHKIMOHAIbHBIE MOAEIIHU.
Mopenu rporeccoB, cofepKaiux 0OObIKHOBEHHbIE
muddepeHnranbabie ypaBHeHus. CTaTUCTHUECKHE
MOJICJIN TUHAMUKH. bajaHCOBbIE MOJIEIH.

KourtpoJsb 27

UTOIro 108 51 30
(+KOHT
POJIb)

Coaep:xxanue yueOHOM NPOrpaMMbl I CHHUIIHHBI

Tema 1. BBenenune

OOmue mnpeacTaBieHUsT O MaTeMaTUYeCcKuX MeTojax. HeoO0XxoammocTh
MCIIOJIb30BaHUsl MAaTEMATHUYECKUX METOJOB B I'€OIKOJOTUUECKUX HCCIIECTOBAHUSX.
B03MO0HOCTH UCITONIB30BAHUSA MATEMATUIECKUX METOJIOB.
Tema 2. Marematnueckoe MOAEIUPOBAHUE B IKOJIOTUU

OOmue MNpUHIMIOBI TOCTPOCHUS MOJEIeH B DKOJOTHH. OJIEMEHTHI
MOJICIMPOBAHUs. JTanbl TOCTPOCHUS MaTeMaTH4eckol wmoaenu. (OCHOBBI
HKOJIOTOMETPUKH. BIOOPOUYHBIN METO] B IKOJIOTOMETPHUKE.
Tema 3. BeposiTHOCTHast pUpoO/1a HIKOJIOTUYECKUX MPOLIECCOB, reorpapuuecKux
SIBJICHUI U 0ObEKTOB

['eorpaduyeckue OOBEKTHl Kak CilydailHble BEIMYUHBL. JKOJIOTHMUECKHE
IIPOLIECCHI " SABJICHUSA KaK Cly4alHbIe BEJIMYUHBI. [Tpumepsl
HEJCTEPMUHUPOBAHHOCTU Teorpaduieckux o0beKkToB. KomnuecTBeHHBIE METObI
ONMCAHUA CIyYalHbIX BeIW4UH. [[oHATHE BEpOATHOCTU. 3aKOHBI pacIpeAcieHus
ciy4ailHoi BenmuuHbl. ['mcrorpamma. MuTerpanpHas GyHKUMS pacnpeneieHus.
UucnoBble XapakTEPUCTUKUA CIOy4danlHbIX BenuuuH. [Ipumepsl ucnonb3oBaHUs
YUCJIOBBIX XapaKTEpPUCTUK. OCHOBHBIE TEOPETUYECKUE 3aKOHBI PaCIpEACIICHUS:
paBHOMepHOE, ['ayccoBo, [lyaccona, [Tupcona, noraopmansHoe. Bo3MOKHOCTH HX
NPUMEHEHUS TP aHANIM3€e reorpaduyecknux 00bEeKTOB.



Tema 4. DneMeHTbI TUHEHHON anreOpsl

[lonatne  Marpuupl.  DJIEMEHTapHblE  JACUCTBUS €  MaTpUIlaMU
(bopMupoBaHue MaTpHIlbl, CJIOKEHHWE W BBIUUTAHUE MATPHUIl, YMHOXECHHUE H
JIeJICHHE MAaTpUIlbl Ha KOHCTAHTY). YMHOXeHue matpuil. OOpalieHue mMaTpull u
cucteMbl ypaBHeHud. Ompenenurenu. CoOCTBEHHbIE 3HAYEHHS M COOCTBEHHBIE
BEKTOPBL.
Tema 5. IlocTpoeHre M aHaIU3 KOJOTHMYECKUX Mozeineh. KoppelsiuoHHbIA U
PErpECCUOHHBIN aHAIU3bI

[louarue reocuctembl. [lpuzHaku reocucteM. CHCTEMHBIM TOAXOJ B
reodKonorud. MonennpoBanue reocucTeM. B3auMOCBsI3b KOMIIOHEHT T'€OCUCTEM.
B03MOXXHOCTH KOJIMUECTBEHHOM OIIEHKHU CBSI3€M MEXKIY KOMIIOHECHTAMH CUCTEMBI.
Koppensiumonnsiii ananus. Koadduuuent koppensiuu. CoiictBa koddduiimeHTta
KOPPEJSILUN. To4HOCTB ONPEIEIICHUS Kod(puimeHTa KOPPESALHH.
Perpeccuonnbiii ananu3. @yHkuum perpeccuud. OOGOCHOBaHUE BbIOOpa BHIA
perpeccur  ais  HaumOosee MOJHOIO  ONMCAHMS  3aBUCUMOCTEH  MEXAY
KOMIIOHEHTaMU CHCTEMBI.
Tema 6. ITHTEpIONSIUOHHBIE TPOLIEAYPBI

Mertoapl MHTEpHOIANMUA C PAaBHOMEPHOM CEThIO. MeTroa HauMeHbIIUX
kBaapaTtoB. COCTaBIEHUE CHUCTEMBlI HOPMAJIBHBIX YPaBHEHHH W €ro pEILICHHE.
KonruecTBeHHbIE OLEHKM TOYHOCTH METOJIa HAaWMEHBIIUX KBAApPAaTOB IMpHU
YBEIIMYEHUH Pa3MEPHOCTH HOPMAJIbHON CUCTEMBL.
Tema 7. AHanu3 BpeMEHHBIX (MIPOCTPAHCTBEHHBIX) PAIOB HAOJIIOICHUMA

OnpeneneHue BpEMEHHBIX psioB, uX cneuupuka. TpeHabl, METOIAbl HX
BbifienieHnst. Cratuctuyeckas (QUIbTpALMs W CIUIaKUBAHUE BPEMEHHBIX PSJIOB.
Mertoapl crinaxuBaHUss BPEMEHHBIX PSAOB. MeETONBI BBIAEIEHUS MEPUOANIECKHUX
cocTtaBisironmx. ['apmonnueckuint ananus. Psg ®ypee. Paznoxkenue BpeMeHHOTO
pana B psaa ®@ypbe. Bkiiang oTHeNbHBIX TAPMOHUK B JIUCHEPCHIO psiAa. AHAIN3
HENePUOINYECKUX COCTaBISIONIMX. ABTOKOppensiuuonHas (yHkuus. [Tonstue o
CIIEKTpaJIbHOM aHain3e. [Ipumepbl MCNONB30BAHUSA CHEKTPAIBHOIO AaHAJINW3a B
IEOIKOJIOTUYECKUX HUCCIEAOBaHUAX. MeTonbl IPOrHO3a Ha OCHOBE BPEMEHHBIX
PAOB.
Tema 8. MHOrOMEpHBIN aHAIIN3

OO01mast xapakTepucTKa MHOTOMEPHOM reorpadudeckoit cucteMbl. MeTo bl

aHaau3a  MHOTOKOMIIOHEHTHOM  cucteMbl.  KoppemsiumoHHas — Marpuua.
MHuoxxecTBeHHast JuHEHHas perpeccus. CriaxkuBaHue TMojiel reorpaduueckux
naHHbeiX.  [loamHOMManbHas ~ ammpokcuMalus — reorpauueckux  MoJieH.

Pacnpenenenne Touek. Meron Ommpkaiimmx Ttouek. I[loBepxHOCTHM TpeHa.
[TpuHMnbl MaTemMaTuueckoro paonnpoBanus. Koppensuuonnsie kapTel. MeTon
IJIaBHBIX KOMIIOHEHT. MHOTOMEpHBII (pakTopHbIN aHanu3. KiacTtepHbiid aHammus.

Tema 9. MeToab!l OITUMHU3ALIUHA

Meton Jlarpanxa. Metoasl JIMHENHOTO MPOrpaMMUPOBAHUS.
@OyHKIIMOHAIBHBIE MOJIeTUu. Mojenu TpoLeccoB, COIAEPKAIUX OOBIKHOBEHHBIC
muddepennuanbapie  ypaBHeHus.  CTaTuCTHUYeCKHE  MOJENM  JTMHAMUKH.
bamancoBbie MOsi€CIH.



Ill. [lepeyenb yueOHO-MeTOAMYECKOTO O0ecmeYeHUs AJIsi CaMOCTOSITeIbHOI

padoThI 00Y4AKOIIMXCS MO0 JUCHMILIMHE (MJIM MOTYJIIO)

1. TIlnan mpakTHYECKUX padboT

2. Meronuueckre peKOMEHIAIMU IO OPraHU3allMUd CaMOCTOSATEIBHOM pPaboThI
CTYJIEHTOB

3. [IpuMepHbI€ TECTHI 1O KYpCy

4. Bompocs! 17151 TOATOTOBKH K dK3aMEHY

IV. ®oHx 0LeHOUYHBIX CPEICTB ISl MPOBEACHUS MPOMEKYTOUYHOM aTTecTallun
00y4arIMXcs M0 JUCUMILIMHE (WU MOYJII0)

TunoBbie KOHTPOJIbLHBbIE 32IaHKS 1JIS IPOBEPKU YPOBHA ¢HOPMHPOBAHHOCTH
KOMIIeTeHIIU

[IK-3 ®I'OC3++ CriocobeH BBIOMpaTh METOJIBI AKOJOTHYECKUX HUCCIICIOBAHUN U
NPUMEHITh WX B PCEIICHHMH TPOQPECCHOHAIBHBIX  3aJlad, ITOCTaBJICHHBIX
CIEIUAINCTOM 00JIee BHICOKON KBaTU(HUKAIIUH.

- TIK-3.1 BpiOupaer TeXHHMYECKHE CPEICTBAa W METOABbI cOOpa IEePBHYHOU
sKoJIoTO-Teorpaduueckuii  mHGOpPMAIUM 11 MPOBEACHUS  IOJIEBBIX
W3BICKAHUM C IIEJIbIO PEIIeHUs MPOdEeCCHOHABHBIX 3a/1a4

- [IK-3.2 IIpuMeHsieT METOJbl 3KOJIOTUYECKUX MCCIICNOBAHUM U yYAaCTBYET B
MPOBEJICHUU TIOJIEBBIX HU3BICKAHUM MO CcOOpy NEpBUYHOM HHPOpMAITUU
AKOJIOTO-TeorpaduuecKoi HalPaBICHHOCTH

- [IK-3.3 YyacTByeT B MOATrOTOBKE JOKYMEHTAIlMM B OOJIACTH HKOJOTUM U
IpupoaoIonb3oBanuss ¢ npuMeHeHneM ['MC-texHonoruii npu peunieHun
MTOCTABJICHHBIX 3a/1a4

[IK-4 ®I'OC3++ CrnocoOeH TPOBOAUTH KaMepajbHbIE H3BICKAHUS 1O CcOOpYy
NEePBUYHON UHPOPMAITUU HKOIOTO-TeorpaduuecKoil HarpaBICHHOCTH
- TIK-4.1 OcymectBiser cOop craTucTudeckoil wuHpopmaiuu, (HOHIOBBIX
MaTepuasoB, JAaHHBIX MOHUTOPHHIA COCTOSIHMSI OKpY’Karouleil cpeabl U eé
OTJICJIbHBIX KOMIIOHEHTOB, HAay4HbIX TyOnukammii u cetu «MHTepHET» MO0
TeMe KaMepaJIbHbIX U3bICKAaHUHN
- IIK-4.2 Hcnone3yer IIPOCTPAHCTBEHHBIE JTaHHBIE, BKJItOYas
KapTorpaduueckue MaTepHalbl, JaHHbIE TUCTAHIIMOHHOTO 30HIWPOBAHUS
3emMiu, I 1eJIei 9KO0JIOro-reorpauyecKux UCCleI0BaHU I
- 1IK-4.3 VYwuactByer B mepBHYHON 00pabOTKE M JOKYMEHTHPOBAHHH
pEe3yNbTaTOB  KaMEpalbHBIX  HW3BICKAHUH  DKOJOTO-reorpapuueckoi
HapPaBIEHHOCTH

OO0pa3oBaTenbHbI pe3yJbTar:

Komnerenmust IIK-3: CnocobeH  BbIOMpaTh  METOMBI  JKOJOTUYECKHX
WUCCIICIOBAaHUM W TPUMEHATh HMX B PEIICHUH MNpodecCHOHAIbHBIX 3a/aad,
MTOCTaBJICHHBIX CIEIUAINCTOM 00Jiee BEICOKON KBaTU(DHUKAIIUH.



Ilpumepvr munoewix 3a0anuil 011 1a0OPAMOPHBIX U RPAKMUYECKUX 3AHAMULL

Nuauxkaropsbl TunoBble KOHTPOJIbHbIE IMoka3zaTenu n
(¢hopmupoBaHus 3a/1aHusl VIS OLleHKH 3HAHMIA, KPUTEPUHU OLleHNBAHUS
KOMIIeTEeHI[UH yMeHHii, HABBIKOB KOMIIeTEeHI[UH, IKAJIa
OlleHUBAHUS
ITK-3.1: Bribupaer | - COCTAaBUTH 3aKOH | 3aJaHKE BBIIIOJHEHO BEPHO -
TeXHHYECKHE CpeJcTBA M | PACHPE/CICHHU ciy4ainoi | 1 6amn
MeTOfB cOopa TepBHuHofi | BEHTHHBL } Nmerorcst HEOOJbIIIHE
. - HaBBIKU paboThI ¢ 6a30ii JaHHBIX | HeTouHOCTH — 0,5 Gama
HKOJIOTO-TeorpapuyuecKuii .

B nmakere ananuza Microsoft | 3aganue BBITIOJTHEHO
uHpopmanuu IS
IPOBEJCHUS MOJIEBBIX
U3BICKaHUH c LEeNbI0

pPCUICHUA

npodeccuoHanbHbIX 3a0a4

Excel;

HeBepHO — () 6aoB

- NPOBECTU aHAJIU3 BPEMEHHOIO
psina, BBIIBUTH TPEHA, CIJIaJWTh
BPEMEHHOMH psiz;

- COCTaBUTb U IIPOAHAIU3UPOBATH
KOPPEJIIMOHHYI0 ~ MaTpully B
3aJja4yax MHOTOMEPHOT'O aHAJIN3a;

3a/iaHue BBIIOJIHEHO BEPHO -
2 Gamna

Nmerores HEKOTOpPBIE
HETOYHOCTH - 1 6amn
3aganue BBITIOJIHEHO

HeBepHO — () 6amioB

I1K-3.2: [Ipumenser | - paccuuTaTh YHCIJIOBBIE | 3a/1aHKE€ BBIIIOJHEHO BEPHO -

METOIbI KOJIOFMYECKUX | XapaKTepUCTUKU ciydvaitHo# | 1 Gamn

HccienoBaHmii U ydacTByer | BETHIHHBL HNmerorest HeOOIbIINE

B IDOBEICHMH IONEBBIX | onpeneauth  kKodhdumueHt | HeTouHocTH — 0,5 Gamia

. KOppeJsSIIMY MEXIY IpolieccaMu | 3aJlaHue BBITIOJIHEHO

HSI’ICKaHHI:I mo  cbopy U SIBJIICHUSIMU; HeBepHO — 0 OayioB

MEPBUYHON  MHQOPMAUMH |- poopectyt  perpeccHOHHBIH | 3ajaHie BLIIONHEHO BEPHO -

9KOJIOTO-reorpaduueckoit aHAJIH3; 2 6aia

HalpaBIEHHOCTH - pa30ouTh BEIOOpKY Ha KiacTepbl; | Mmerorcs HEKOTOpHbIE
-[IOCTPOUTh HETOYHOCTH - 1 Oamn
ABTOKOPPENSILMOHHYI0 (YyHKIUU | 3a/laHue BBIITOJIHEHO
U IIPOAHAIN3UPOBATH ee | HeBepHO — 0 OasoB
MIOBE/ICHUE;

[1K-3.3:  VYuactByeT B |- JdaTh OMNpEIEICHHWE OCHOBHBIM | 3aJaHWE BBIOJHEHO BEPHO -

HOJTrOTOBKE JTOKYMEHTALUU
B 00lactu 3KOJOTUU U
IPUPOONOIB30BAHUS c
IIPUMEHEHHUEM I'C-
TEXHOJIOTUH TpU pELIeHUU
MOCTaBJIEHHBIX 3aja4

MOHATHUAM KYpCa,

1 Oamn

- 3HaTh OCHOBHBIE MeToAabl | Imerorcs HeOobIIHe

cucTeMaTH3allMd M aHaiuuza | HeToyHocTu — 0,5 Oansa

JTAHHBIX; 3ananue BBITTOJIHEHO
HeBepHO — 0 GaysioB

- JaThb Kjaccuukanuio | 3agaHue BBITOJHEHO BEPHO -

MaTeMaTHYeCKUX METOJIOB | 2 Ganna

aHanmu3a 1 00pabOTKM JJaHHBIX; Nwmerotes HEKOTOpbIe

- o0racTb MPUMEHEHUsI | HETOUHOCTH - 1 Gan

Pa3INIHBIX MaTeMaTHYECKUX 3ananne BBITIOJTHEHO

METO/IOB; HeBepHo — 0 6aioB

Komnerenuusi I1K-4: CrocobeH mpoBOIUTh KaMepaJibHbIE U3bICKAHUS 10 COOpPY

NEePBUYHON UHPOPMAITUU HKOJIOTO-TeorpaduuecKoi HaIPaBICHHOCTH.

Ilpumepst munogvix 3a0anuii 011 1a00PAMOPHBIX U RPAKMUYECKUX 3AHAMULL




HNuauxaropsl Tunosbie KOHTPOJILHbIE IokazaTenu u
(¢hopmupoBanus 3a/IaHMA I OLlCHKH 3HAHUI, KPHUTEPUH OLlCHUBAHUS
KOMIIeTeHIIUH YMEHHi, HABBIKOB KOMIIeTeHIIUH, IIKAJIa
OLICHUBAHUS
I1K-4.1: OcymiecTBisieT | - HaBbIKAaMH 00pabOTKM U aHA/IM3a | 3aJjaHUe BBIOJIHEHO BEPHO -
c6op CTATUCTHUECKOM | PKOJIOTHYECKUX JaHHBIX B nakere | 3 Gayia
uHbopMamH,  QoHIOBEIX | AHATH3 Microsoft Excel; Nmerores HeOOJIbIINE
- HaBBIKAMU aHAJINM3a U PELICHMs] | HETOYHOCTH - 2 6asuia
MaTepHajoB, JTAHHBIX
3aj1a4 ontumusanuu | Mimerorcs CYILIECTBEHHBIE
MOHHTOPHHIA COCTOHHH? paIrMoOHAIBHOTO ommOKu - 1 6amn
OKpYKalomen CPEIbl U €€ | qpypononois30BaHus; 3ananue BBITIOJIHEHO

OTIENbHBIX KOMIIOHEHTOB,
HAYYHbIX MyONUMKauuid U
cetu «VHTEepHET» MO Teme
KaMepaJIbHbIX U3bICKaHUI

HeBepHO — 0 6amioB

[1K-4.2:
MPOCTPAHCTBEHHBIE

Ucnonb3yet
JaHHBIC, BKJIO4Yas
KapTorpaduueckue
MaTepuabl,
JUCTaHIMOHHOTO
30HIMPOBaHUSA 3eMIH, AJIA

JaHHBIC

- TPOBECTH TapMOHMYECKHM U
CIEKTPAJIbHBIN aHaJIN3
BPEMEHHOT'O PsJa;

- I10JIB30BAThCS METOJaMHU
MHOTI'OMEpPHOTO aHaju3a JaHHBIX
pu 9KOJIOTHYECKUX
UCCIIEI0BAHMSAX;

3aanue BBIMOJTHEHO BEPHO -
3 Oaia

Hmerorcs HeOOIbIINE
HETOYHOCTH - 2 Oajia
Nmerores CYLIECTBEHHBIE
omunoku - 1 6amn

3amanue BBIIOJIHCHO

HeBepHO — () 6amioB

nenen HKOJIOTO-

reorpauuecKux

HUCCIEeI0BAaHUN

[IK-4.3:  VYyactByer B | - 000CHOBaTh NPUMEHEHHUE TOTO 3a/aHue BBINOJIHEHO BEPHO -

NepBUYHON 00paboTke U

HJIKM UHOT'O METOJa B KOHKPETHBIX

3 Oaia

JOKYMEHTHPOBAHUH SKOJOTHUYECKUX MCCIICIOBAHUAX Nmerotcst HeOobIINe
- IPUEMBI MATEMATUYECKOTO HETOYHOCTH - 2 Oasia
pe3yabpTaToB KaMmepalbHBIX
. IIPOTHO3UPOBAHUS [TOBEICHUA HNmerotcst CYIIECTBEHHEBIE
M3bICKAHUH JKoJIoro- paccMaTpUBaEMBIX IIPOIIECCOB ommOKu - 1 Gamn
reorpapueckoi 3anaHue BBITIOJTHEHO
HaIIPaBJIECHHOCTH HeBepHo — 0 OaioB
DoH/1 OLIEHOYHbIX CPEICTB
Homep IIpaBuabHBIA 0TBET Coaep:xanue Bonpoca/3aganus Kputepuu
3aaHus (kJ1104) OlLleHUBAHMS 3aIaHUH
3adanus 3aKpvimoz0 muna
1 B Jl1 BEpOATHOCTHOT'O OTUCaHUs [IpaBuibHO

I‘COFpa(i)I/I"IeCKI/IX poHeccoB U }IBHGHI/Iﬁ,

06naz[alomnx MHOTI'O BApUAHTHOCTBIO

WCXOJIOB, YIOOHO OTIEpUPOBATH ITOHSATUEM:

A. cobpiTHE

b. yucnoBas xapaktepucTuka
B. ciyuaiinas BenuuuHa

I'. BpeMeHHOH psl

BEIOpaH BapuaHT
orBera — 1 dant




KBagpat ¢usndeckoit pasmepHocTu
HUCXOJHOM CcilydaliHON BETMYMHBI UMEET
YHCIIOBas XapaKTepUCTHKA:

A. cpenHee apupMeTHIECKOE

b. nucnepcus

B. mona

I'. Mmennana

[IpaBunbHO
BBIOpaH BapHUaHT
oTtBeta — 1 Gamn

BeposTHOCTH TOTO, UTO 3HAUEHUS
CITy9aifHO}M BETMYHUHBI OyTyT MEHBIIIE
HEKOTOPOTO OTPEIEICHHOTO (3aIaHHOTO)
3HAYEHMSI BEIPAYKACTCSL:

A. 3aKOHOM pacnpeeiaeHus CIly4aiHON
BEIIMYMHEI

b. MHOTOYTrONIBHUKOM pacipeaeeHus
CIIy4aliHOM BEJIMYUHBI

B. rucrorpammoit

I'. uaTerpanbHoil pyHKIMEH pacpeaeneHus

IIpaBunbpHO
BBIOpaH BapHUaHT
oTBeta — 1 Gan

OTMeTUTh YpaBHEHHE MHOKECTBEHHOM
HEJIMHEIHOM perpeccuu:

A. y=1+2X1+3X2

B. y=1+2x+3x?

B. y=1+2X1-X»?

I'. y=2x+4

IIpaBunbpHO
BEIOpaH BapuaHT
orBeTa — 1 Gann

Koa¢ddunment Bapuanum Cx ,
BBIP@)KAIOIINICS B IPOLIEHTAX, ONPEeseT:
A. cTeneHp U3MEHYNBOCTH CIIy4alHOU
BEJIMYHMHBI

b. crenens pazdpocaHHOCTH (paccesHus)
CIy4allHOM BEJIMYMHBI OTHOCUTEIBHO
CpelHero apuhMeTHIECKOro

B. HanOonbIIyI0 BEPOATHOCTH KAKOTO-THO0
3HAQUEHUS CITy4YalHON BEIHYMHBI

I'. crenenb aCHMMETPUYHOCTH KPUBOH
pacrpenenieHist OTHOCUTENILHO CPETHETO
apu(MeTHIECKOro

. cTeneHb KpyTOCTH KPUBOU
pacrpeeseHus

IIpaBunbpHO
BEIOpaH BapuaHT
orBeTa — 1 Gann

WuTerpanbHas GyHKIHS pacipeeicHus
city4aifHOU BenmuunHbl F(X) siBsietcs:

A. HeBo3pacTarouen

b. yOniBaroieit

B. HeyOwnIBaromeit

. cpenn otBeToB A.-B. HET NpaBUIBLHOTO

IIpaBunbpHO
BEIOpaH BapuaHT
orBera — | dann

3aKoH pacrpeneneHus CIyJailHOM BeTNIUHBI
HUMEET BUJ

X 1 2 3 4 5

P 0,1 0,3 0,1 0,45 0,05

Omnpenennre 3Ha4eHNE CITydaitHON
BEJIMYMHBI, SBIISIOLIEECS] MOIOH
.x=1

x=2

x=3

x=4

x=5

=W T

IIpaBunbpHO
BHIOpaH BapuaHT
oTBeta — 1 Gan




B MeTonax MHO)KECTBEHHOM perpeccum,
KOMITOHEHTHOM U (DaKTOPHOM aHalIN3ax
HCIOJIB3YIOT NMOHATHE KOPPEIALNOHHON
MaTpulel. Koppensaunonnoit Mmatpuueit
MO’KHO Ha3BaTh OJHY U3 IPUBEACHHBIX — 3TO:

A (1)
5.(:7)
B.(;>)
r. (1)

[IpaBunbHO
BBIOpaH BapHUaHT
oTtBeta — 1 Gamn

[Tpu moxbope anmpoKCUMUPYIOLIEH
(YHKLIUH [0 PETPECCHOHHON MOJETN
1eJ1eco00Pa3HO MPUMEHSTH IOJIMHOMBI,
CTENEHb KOTOPBIX HE IIPEBBIIIACT:

A2

b.3

B.4

1.6

IIpaBunbpHO
BBIOpaH BapuaHT
orBeTa — 1 Gann

10

KoppensinoHHyI0 CBSA3b MEXY SIBJICHUSAMU
HEJB3s1 0XapaKTePH30BaTh M0 OJTHOMY H3
CIIeTyFOIINX ITyHKTOB:

A. ipsimast uim obpaTHas

b. mapHas wim MHOXECTBEHHAs

B. nuneinas wnm HeIUHEHHAS

I'. HenpepbhIBHAS WIIM TUCKPETHAS

JI. cunbHast v cinabas

IIpaBunpHO
BEIOpaH BapuaHT
orBeTa — 1 Gann

11

Koaddumment naproit koppensiimu rxy= 0,6.
OTO0 03HAYAET, YTO KOPPEIALUOHHAS
3aBUCHUMOCTbD:

A. cribHAs U OJIOKHUTEJIbHAS

b. cmabas u obpaTHas

B. cpennss u npsamas

I'. cnabasi ¥ MOJIOKHUTEJIbHASI

[IpaBunbsHO
BEIOpaH BapuaHT
orBera — 1 Gamn

12

JnuHa psina HaOnroeHnH 3a cirydaitHoOr
BennunHOW Y paBHa N, yi — HaOmr0oHaeMble
3HaueHUs, Yi — OLICHEHHbIE 3HAYECHHS
ciayvyaiiHOU BenuuuHbl. [IpuHIMn
HAaUMEHBIIINX KBAIPATOB 3aKIIOYAETCS B
CJIETYIOIIEM:

1 N «\2 -
=2y, +y;) =min
A N=

3(y,— ;) =min

1 .
>=(y,+y ) =min
B. N

21. i=1

[IpaBunbsHO
BBIOpaH BapuaHT
orBeta — 1 Gan

13

IIpu ananu3e BpeMEHHBIX PAJIOB
TapMOHHUYECKHUI aHAJIN3 HCIOJIB3YIOT, YTOOBI:

[IpaBunbHO
BBIOpaH BapuaHT




A. BBIACIUTD TPEH]
b. BbIeHTE perymnspHble KojaeOaHus
B. BeIienuTh cayyaiiHble COCTaBISIONINE

orBera — | oainn

14 B [Ipu ananu3e BpEeMEHHOTO psijia, BBISBIISSL [TpaBuibHO
CTETIeHb €r0 N3MEHYNBOCTH, BEIYUCIIAIOT: BEIOpaH BapuaHT
A. k03 PUITMEHT THHESHHOW KOPPEISIIHH oTBeTa — 1 Gayr
b. xoppensauuto ¢ 3ana3aplBaHIEM
B. aBTOKOppEIAIMOHHYIO (DYHKITUIO
J1. K03 dunreHT mapHOH KOPPEIAITUN

15 B HawnbGomnbmas creneHs GuiIbTpanu [IpaBubHO
BPEMEHHOT'O psijia IOCTUTACTCS TIPU BBIOpaH BapuaHT
HCITOJIb30BAaHUN MHTEPBAJIA OCPETHCHUS: oTBeTa — 1 Gaymr
A. 1o 3 Toukam
b. no 5 Toukam
B. no 7 Toukam

A. 3aoanus omkpovimozo muna
16 Ilepuox BTOpOW rapMOHHKH BpeMeHHOTro psja juuHo N=P=12, | [IpaBunsHOE

rae N=12 nabnroaenuii, P= 12 net, paBeH:

peleHre 3ajauu —
1 Gayn

[IpaBunbHBIA OTBET (KITFOY)

6 ner

17

MaremaTHyeckuii METOJ, TO3BOJSIOUINNA YCTaHOBUTH (OPMY,
HaIpaBI€HUE M TECHOTY CBA3M MEXIY paccMaTpUBAacMbIMU

SABJICHUSAMHU — OTO .....

[IpaBunbHEI OTBET
Ha TOCTaBJICHHBIN
Borpoc — | Gamn

[IpaBUIbHBIM OTBET (KITIOY)

Koppensauu

OHHBII aHaIIN3

18

JnunHa BpemenHoro psiga N=12, ocHOBHOM nepuoa AaHHbIX P=12,
YHCIIO BOBMOKHBIX TapPMOHHK (Koniebanmii) k paBHO:

[IpaBUnBHBIN OTBET
Ha [OCTaBJICHHBII
Bompoc — | Gamn

[IpaBunbHBIA OTBET (KITFOY)

6

19

3HaueHUe CIy4yalHOW BCJIIMYMHBI, MMEKOIIEEe HAMOOJIBIIYIO

BEPOATHOCTD, HA3bIBACTCHA. . ...

[IpaBunbHEI OTBET
Ha [0CTaBJICHHBII
Bonpoc — 1 Gar

[IpaBunbHBI OTBET (KITFOY)

Mona

20

3ajgava, 3aKirovaronias B HAaXOXKACHWUM 3HAYEHUH (QYHKIUH 10
3HAUEHMSM apryMeHTa, JISKAIIUM BHE UCCIIEAyeMOro HHTepBaa,
9TO 33/1a4a ....

[IpaBunbHEI OTBET
Ha TOCTaBJIECHHBIN
Bonpoc — 1 Garr

[IpaBUIBHBIN OTBET (KITFOY)
3ajaya SKCTpanossiiuu

21

3anmava, 3aKimodaronias B HAXOXKIACHUHM 3HAYCHUH (QYHKIUU TIO
3HAUCHUSAM apryMEHTa, JIeKalUM BHYTPH  HCCIEAYyEMOTO
WHTEpBaja, 3TO 3ajaJa ....

[IpaBuUnbBHBIN OTBET
Ha [0CTaBJICHHBII
Bonpoc — 1 Gar

IIpaBuibHEI OTBET (KITHOY)

3agada UHT!

€pIOJISIIIUN

22

3agaua JIMHEWHOTO NPOrpaMMHUpOBaHUs (3aJaya ONTHMHU3ALUU
HEKOTOPOH 1IeTIeBOM (PYHKIIMN) COCTOUT B
A. cTIaXVBaHUE NAaHHBIX U UX QUIBTPAIs

b. BbIsIBIEHHE TUHEWHOrO TPEHIA

B. onpeznenenue Bua 3aKkoHa pacipeneneHus
I

[IpaBunbHBI OTBET
Ha TOCTaBJICHHBIN
Borpoc — | Gamn

[TpaBUIBHBIN OTBET (KITFOY)




B Hax0KJICHUH DKCTPEMyMOB 3TO# dyHKImiA ( MaxX 1 Min neneBoit GyHKIWN)

23 OueHb YacTo SIBICHHS B TPUPOJIE M OOIIECTBE CBS3aHBI APYT C
IpyroM (KOppensiMOoHHAs CBf3b), HO OOOCHOBaHHE OJHOTO
SBIICHUS  JIPyT’HM  MOXET  CKa3aTbCsd 4Yepe3  HEKOTOPBIU
MPOMEXXYTOK BpeMeHH (HOBOE TIpeANpHusiTHE 3apabdoTaio B
peruoHe, a uepe3 HEKOTOpoe BpeMsl CTand 3a00JIeBaTh JIFOJH,
JKUBYIIUE BOJIU3W TPEIAIPHUATHS), TOT/IA JOTMYHO KOPPEIUPOBATH
HE OJIHOMOMCHTHBIC JaHHBIC IO BBIOPOCAM MPEIIPUATUS U
3200J1€BaEMOCTH  HACEJICHWs, a IMompoOoBaTh IMPUMEHUTH
KOPPEISIIHIO C .....

[IpaBuibHBIA OTBET
Ha [OCTaBJICHHBII
Bompoc — | Gamn

[IpaBuIbHBIM OTBET (KITIOY)
Koppensauuto ¢ 3ana3ipiBaHieM

24 Koaddurnment naproit koppemsanuu ry= 0,95. 910 03Ha4aer, 4To
KOPPENSIUOHHAS CBS3b MEXKAY IPU3HAKAMH - ....

[IpaBWiIbHBIN OTBET
Ha TOCTaBJICHHBIN
Bompoc — | Gamn

IIpaBuTBHEI OTBET (KITHOY)
CuiibHas1, OJIOKHUTETbHAS

25 YucoBas XxapakTEpUCTHUKA CIIy4aHON BEJIMYMHBI, YKa3bIBAIOILAs,
KaKoe cpeJlHee 3HaUeHHe CIIy4aliHOW BEIMYMHBI CIIEAyeT OKUAATh
B pe3yJbTaTe HaOIIOAeHHI (OTIBITOB) — 3TO. .....

[IpaBunbHEI OTBET
Ha [OCTaBJICHHBII
Bonpoc — 1 Gamr

[IpaBunbHBIA OTBET (KITFOY)
Cpennee apudmMeTnieckoe (MaTeMaTHUCCKOE 0XKUIaHKE)

26 OTHOCUTENIBHO  yCTOMYMBOE  CHCTEMaTHYeCKOe  H3MEHEHHE
BPEMEHHOT'O psijia B TEYCHUH JTOCTATOYHO JUIUTEIBHOTO MEepHoIa
(TeHIIEHIIHs BO BPEMEHH) — 37O ...

[IpaBunbHEI OTBET
Ha TIOCTaBJICHHBIN
Bonpoc — 1 Gan

[IpaBUIBHBINM OTBET (KITIOY)
Tpenn

27 [Ipouenypy crmaxxuBanus ((uibTpanyiv) BPEMEHHOTO psiza
MPOBOJIAT C METBIO ... (MPUBEIUTE XOTS OB OUH MPUMED)

[IpaBuUnbHBIN OTBET
Ha [OCTaBJICHHBII
Bompoc — | Gamn

[IpaBUIbHBINM OTBET (KITIOY)

Crianuth (oTceus, OTQHUIBTPOBATH) CIydaiHbIe KOMIIOHEHTHI,
KOPOTKONIEpHOANYECKHE KoJeOaHus B PSJY, C IeJbIO BBISIBICHUS TPEHIA.
28 KoppensiunonHblii  aHamW3 IO3BOJSIET YCTaHOBUTH Qopmy, | [IpaBuibHbI OTBET

HaIllpaBJICHUC W TECHOTY CBA3HM MCKAY pacCMaTpuBACMbIMU
SABJICHUSAMHU, a aHaJIn3 aa€T BO3MOXHOCTH YHCJIICHHO
OLCHUTH OJHM MapaMeTpbl 4€pe3 Apyruc, T.€. MaTCMaTU4YCCKHU
OIMMCBHIBACT BBISABJICHHYIO 3aBUCUMOCTD.

Ha TOCTaBJICHHBIH
Bonpoc — 1 Garr

[IpaBunbHBIA OTBET (KITFOY)
Perpeccuonsblii aHanu3

29 | aHaJ M3 COCTAaBIIIET BaXKHYI 4YacTh aHalu3a
BPEMEHHBIX PSIJIOB U ITO3BOJISET BBIJCIIUTH CE30HHBIC KOMIIOHEHTHI
BPEMEHHOTO psJa, TO €CTh IMEPHOAUYECKUE KoneOaHus ¢
arpruoOpHO U3BECTHOM JJIMHOW MEpUOJIa.

[IpaBunbHEI OTBET
Ha [0CTaBJICHHBII
Bonpoc — 1 Gar

[IpaBUIBHBIN OTBET (KITFOY)
["apMoHnYeckuid aHanu3

30 | ... - 3TO coco0 MPECTaBIEHUS CTATUCTHYECKUX JTaHHBIX
B Ipa)MIeCKOM BHJIC, B BUJIC CTOJIOYATON AHATPAMMBI

[IpaBunbHEI OTBET
Ha [OCTaBJICHHBII
Borpoc — | Gamn

[IpaBwibHEI OTBET (KITFOY)
I'mcrorpamma




V. IlepevyeHb OCHOBHOM M JIOTIOJTHUTEILHON YU4eOHOI JIUTepPaTypbl, HEO0X0AUMOH
7151 OCBOCHMSI TMCHMIIJIMHBI (MJIM MO/TYJIs1)

1.

VI.

a) OCHOBHAs JIUTEpaTypa:

Koran, E. A. Teopuss BeposTHOCTE M MaTeMaTU4yecKas CTaTUCTHUKA:
yueOHuk / E.A. Koran, A.A. IOpuenko. — MockBa: UHOPA-M, 2020. —
250 c. — (Cpennee npodeccuonaibHoe oOpa3zoBanue). - ISBN 978-5-16-
015649-1. - Tekcr: AJICKTPOHHBIN. - URL.:
https://znanium.com/catalog/product/1044968

Cratuctruecknii aHanu3 maHHbix B MS Excel: yue6. mocoome / A.1O.
Ko3znos, B.C. Mxutapsix, B.®. [llumos. — M.: UHOPA-M, 2017. — 320 c. —
(Beiciee  oOpaszoBanue: — bakanmaBpuar). —  Pexum  nmocryna:
http://znanium.com/go.php?id=858510

Cratuctrueckass o0OpaboTka MJaHHBIX B Y4eOHO-HMCCIEAOBATEIBCKUX
paborax: [DnekTpoHHBIM pecypc]: YueOHoe mocobue / Bonkosa IIA.,
[unynoB A.b. - M.: ®opym, 2016. - 96 c. — Pexum pocryna:
http://znanium.com/catalog.php?bookinfo=556479

MaxoBa, H. b. Teopus BeposSTHOCTEM U OCHOBBI MaTE€MaTUYECKOMU
craTucTuku: Kypc nekumii / H. b. MaxoBa. - Mockpa: M31-Bo AnbTanp-
MI'ABT, 2019. - &85 ¢ - Tekcr: oanekrponnbii. - URL:
https://znanium.com/catalog/product/1057265

Marematnueckass o0paboTka pesynabTaToB u3Mepenuid/Ilnakos I1.C.,
FOnaxos FO.JI. - Kpacnosip.: COVY, 2014. - 410 c.: ISBN 978-5-7638-3077-4
[DNEKTPOHHBIM pecypc] — Pexum JOCTyIIa:
http://znanium.com/catalog.php?bookinfo=550266

0) 10MOJIHUTEIbHAS JIUTepaTypa:

Anomko B.C. IIpuknaanas reorpadus [ DIeKTpOHHBIN pecypc]: yueOHoe
nocodwue / B.C. AHOmIKO. — DIJIEKTPOH. TEKCTOBBIE JaHHbIE. — MMHCK:
Bemsiimas mkona, 2012. — 240 ¢. — 978-985-06-2016-3. — Pexnm
noctyna: http://www.iprbookshop.ru/21748.html

Cratuctuyeckas o0paboTKa JaHHBIX B  Y4eOHO-HCCIIEIOBATEIHCKUX
paborax: [DnekTpoHHBIM pecypc|: YueOHoe mocobue / Bomkosa IL.A.,
[Iunynos A.b. - M.:. ®opym, 2016. - 96 c. — Pexum gocryna:
http://znanium.com/catalog.php?bookinfo=556479

Ilepeyenb pecypcoB HHGPOPMALMOHHO-TEIEKOMMYHMKAUMOHHOH ceTH «UHTepHeT»,

H606X0)II/IMLIX AJId OCBOCHUSA TUCHHUIIVIMHBI (I/I.]'II/I MO)Iy.]'lﬂ)

1.

O6p830BaTeHLHBIﬁ reomnopral TBepCKOFO rocyaapCTBEHHOI'O YHUBCPCUTCTA,

http://national-atlas.ru, http://geoportal.tversu.ru

2.

ABTOMAaTHYeCKass METEOCTAaHIUS Ha TEPPUTOPUU Y4eOHO-IabOpPaTOPHOTO KOPIIyCa;
http://meteo.telessoft.ru

Cospemennvie npogheccuonanvuvie 06a3zpl OAHHLIX U UHEOPMAUUOHHBIE CHPABOYHDBIE
cucmemol:

- Penosuropwmii Hayunsix myonukamnmii TBI'Y — http://eprints.tversu.ru .
- Hayunas snextponnas 6ubnmoreka eLIBRARY http://elibrary.ru/



https://znanium.com/catalog/product/1044968
http://znanium.com/go.php?id=858510
http://znanium.com/catalog.php?bookinfo=556479
https://znanium.com/catalog/product/1057265
http://znanium.com/catalog.php?bookinfo=550266
http://www.iprbookshop.ru/21748.html
http://znanium.com/catalog.php?bookinfo=556479
http://national-atlas.ru/
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http://eprints.tversu.ru/
http://elibrary.ru/

VIl. Meronnyeckue ykazaHusi JJisi 00yYAIOUIUXCH MO0 OCBOEHUI) JTMCHUIIHHBI
(nm MoyJist)
1) Coodepatcanue memoouueckux pa3paoomox
Ili1an npakTu4ecKux pador
1. PacyeTsl u aHamm3 QyHKIUN pacripeeieHus CIy4aitHON BETMYMHBI.
2. BpluncneHne YHUCIOBBIX XapaKTEPUCTUK, TMOCTPOCHHE TUCTOrpamMm, TabJIuIl
CONPSKEHHOCTH.
3. KoppenauuoHHbIN aHaNIN3, BEIYUCICHIE KOA(D(DUIIMEHTOB KOPPEIALIUH.
4. TlonyuyeHuwe JUMHEMHOTO YpPaBHEHUSI PETPECCHM, HEIMHEUHOTO YpaBHEHUS
perpeccuu.
5. Begenenre noMMHOMHAAIBHBIX TPEHAOB.
6. Criia)xuBaHUsI BPDEMEHHBIX PSIZIOB Pa3IMYHBIMU METOJAAMHU.
7. l'apMoHUYECKUH aHaU3, pa3iokeHne GyHKIUN B TOTHHOM Dyphbe.
8. [TocTpoeHue aBTOKOPPEIAIMOHHON (PYHKITUH.
9. CnieKTpaJIbHBIN aHAIH3.
10. TloctpoeHue KOPPENISLMOHHON MAaTpULbl, YPAaBHEHHS MHOYECTBEHHOMN
JIMHEWHOMN PETPECCUM.
11. KoMOHEHTHBIN aHAIU3.
12. - 18. IlpumeHeHue MakeTa CTATUCTHYECKUX TNPOrpaMMm g 0o0paboTKu
r€03KOIaHHBIX.

3. MeToauueckue peKOMEHIAUMH MO0 OPraHM3AIUH CAMOCTOSTEJIbLHOI
padoTHI CTYICHTOB
Buibl caMocTOATENBHON pabOTHhI:

® H3y4YECHHE HEKOTOPBIX TEM pa3/eiioB Kypca,

e HamucaHue pedepaToB M0 KypcCy;

® BBINOJHEHHUE PACUETOB.

PacueTsl 1 aHanu3 (QyHKIUI pacnpeneneHus, YUCIOBBIX XApPAKTEPUCTUK,
TUCTOrPaMM, TaOJIMI] CONPSKEHHOCTH, KOA(DPUIIMEHTOB KOPPENIALMH, JTUHEHMHOTO
YPaBHEHUSI PETPECCUM, HEIMHEHMHOIO YPABHEHUS PErpecCUM, NMOJMHOMHUAIbHBIX
TPEH/OB, CrIaXUBAaHUS BPEMEHHBIX PSAOB, (PYHKUUN pa3OXKEHUS B MOJUHOM
®dypbe, aBTOKOPPEIALUOHHBIX (PYHKIUN, KOPPEIALMOHHON MaTpHUIbl, YpaBHEHUS
MHOKECTBEHHOM JIMHEMHON PErPECCUH, IOCTPOCHUE CTIIaKEHHBIX MOJIEH.

Tembl 1151 caMOCTOATENBLHON PabOTHI:
OCHOBBI TEOPUU BEPOSTHOCTEN.
DneMEeHThI IMHEWHOMN areOpshl.
MeTtoabl IMHENHOTO NPOTPAMMUPOBAHUS.
PekomMenayemMbie TeMbl pedeparos:
e MaremaTnyecKkue MOAEIHN YKOJIOTUYECKUX ITPOLIECCOB.
e UHrepnoysinus, anmpoKCHUMalus, OHKCTPANoJALMs KaK aHaJIUTHYECKUE
METO/BI.
e DKOJOTOMETPHUKA.
e (CTaTHCTUYECKNE OLEHKU NTapaMETPOB PACIIPEAECIECHUS CIyYaHBIX BEJIMYHH.
e (CraTHCTHYECKHUE OLIEHKHU TUIIOTE3 00 3KOJOTUYECKUX MOJCIIAX.




MHorohakTopHbI€ 3KO0JIOT0-MaTEMATUYECKUE MOJIEIIH.
Meton HaMMEHBIIUX KBAIPATOB.
OCHOBHBIE MOJI0KEHUSI TEOPUU BEPOSITHOCTEN.
DJIEMEHTBI JINHEMHOTO TPOrPaMMHUPOBAHUS B T€0AKOJIOTHH.
Jl1s CaMOKOHTPOJIA CTYJIEHTaM PEKOMEHIYETCsl UCIIOJIb30BATh CIIEAYIOIIME

IIPUCMBI:

I[P  BBIIIOJJHCHUKW  TCKYHIHUX BaI[aHI/Iﬁ MaKCUMAJIbHO  HCIIOJb30BaATb
Q)paFMGHTLI NpCaAbIAYIIUX, 9YTO ITO3BOJINT OLICHUTD HpI/IO6peTeHHI>IC HaBBIKH,
IMBITATBCA KAXKIOOC 3aJaHUC BBIIIOJIHATD C JOKYMCHTHPOBAHUCM PC3YIILTATOB
AJI1 TTIOCTOSHHOT'O HUCIIOJIb30BaHUA BCCI'O KOMIIJICKCA IMPOIrpaMMHBIX CPpCIACTB
1 BBISIBJICHUA HIOAHCOB €T0 IIPUMCHCHMUA.

I[JDI CUCTCMATUYICCKOI'O KOHTPOJIA HpCroaaBaTCyicM pE3yJIbTATUBHOCTHU

HN3Yy4YCHUS MaTCpualia:

B

IIpn HM3YUYCHHHN TCOPCTHUYCCKOIO MaTcpHajla MAKCHMAJIbHO HCIIOJIb30BaTh
MNEPCKPECTHLIC CCBUIKKW II0 Marcpualry O 3aKpCIUICHUA MCTOI0B
BBIYHCJICHHA N IIPUMCHCHUA CTAHAAPTHBIX BBIYUCIUTCIIBHBIX ITPOLCAY],
IIpY BBIIOJHCHHUU ITPAKTHYCCKOI'O MaTcpHaia I[O6I/IBaTBC$I HCIIOJIb30BaHUA
BCCTO KOMIIIICKCA IIPpOrpaMMHBIX CPCACTB B HHTCPCCAX  BBIABJICHUMA
HpO6HCMHBIX BOIIPOCOB N HCYCBOCHHBIX onepalmﬁ.

IIpoHeCcce CaMOCTOSITEJIbHOM pa6OTBI CTYACHTaM PCKOMCHAYCTCA

ucrionibzoBaTh [IK u cucremy INTERNET nns mnomyuenus wumeromencs
uHpOpMallMl M TOMCKA JIUTEpaTyphl IO MpPEAJOKEHHBIM TemaM pedeparos,
IPAKTUYECKUX pabOT U yriyOJieHusl 3HaHUH 10 Kypcy ‘“MareMaTtndeckue MeTObl
B reorpauu u re03KoJI0run”.

dopMa KOHTpPOJIsL: JabopaTOpHbIE padOThl, MUCBMEHHBIE padOThI, pedepaTsl.

3. IIpumepHbIe TECTHI 10 KYPCY

1. JI1st BEpOSATHOCTHOTO ONMMCAHUS SKOJIOTMYECKUX MTPOLECCOB U SIBJICHUM,
00J1aat0IMX MHOTOBAPUAHTHOCTHIO CXO/0B, YI0OHO OMEpUPOBATh MOHATHEM
A. coOwiTHe b. uncioBas xapakrepuctrka B. cirydaiinas BeauuuHa I'. BpemMeHHOM
pAn
2. KBaapar puznueckoit pa3MepHOCTH UCXOIHOM CIIydaliHOM BEIMUYUHBI UMEET
YUCIIOBAS XapaKTEPUCTUKA

A. cpennee apudmernyeckoe b. nucnepcus B. mona I'. mennana

3. BepossTHOCTB TOTO, YTO 3HAUYECHUSI CIIyIaHOW BETMYMHBI OyIyT MEHBIIIE
HEKOTOPOTO OMPEACICHHOTO (3aJJaHHOT0) 3HAYEHHUS BhIPAXKAETCS

A. 3aKOHOM pacnpeesIeHus CIIy4allHON BETMUYUHBI b. MHOTOYTOJIbHUKOM
pacrpeneneHus Ciiy4yaiiHoM BeIU4nHbl B. ructorpammoit I'. uHTErpanbHOM
dbyHKIIUEeH pacripeaeneHus

4. 3HadeHue CITy4yalHOU BEJIMYMUHBI, UMEIOIIee HauOOJIBIITYI0 BEPOSTHOCTD,
HAa3bIBACTCSA

A. cpennee apudmernyeckoe b. nucnepcus B. mona I'. mennana

5. Koadpdumment Bapuarmu Cy, BRIpaXaronuics B MPOIIEHTAX, OTMPEILISIET



A. cTeneHb U3MEHUYUBOCTH CITy4YallHOUN BEMHYMUHBI b. CTeneHs pa3dpocaHHOCTH
(paccesHust) cmydyailHON BETMYMHBI OTHOCUTEIBHO CPEHEro apuMeTUYECKOTro
B. Han6oJ1b11yI0 BEPOSTHOCTh KAKOT0O-TM00 3HAUCHHUS CITy4YalHON BETUYHHBI [ .
CTEIIEHb ACUMMETPUYHOCTU KPUBOU paclpeieSIEHHs] OTHOCUTEIIBHO CPEHETO
apudmeTnyeckoro /. crerneHb KpyTOCTH KPUBOU pacipeaeseHus

6. HTerpanbHas GyHKIMS paclpeiesieHus ClydaiHoi BenuanHbl F(X) sBisercs
A. HeBo3pacraronieil b. yosiatomei B. HeyObiBaromeit /. cpeau orBeToB A.-B.
HET NPaBUIBHOTO

7. 3aKOH pacnpe/ieNICHUsl CIIyYalHON BEJIMYMHBI UMEET BUJ]

X 1 2 3 4 S

P 0,1 0,3 0,1 0,45 0,05

Ornpenenure 3HAYCHUE CIIyYalHOW BEJIMYHHBI, SBJISIIONIECECS MOIOU

A.x=1b. x=2B. x=3T. x=4 JI. Xx=5

8. MaTemaTudeckuii METO/1, MO3BOJISIONINNA YCTAHOBUTH (POPMY, HAPABIICHUE U

TECHOTY CBS3U MEXKIY PACCMATPUBAEMBIMU SIBJICHUSIMHU

A. KOppesiUUOHHBIN aHanu3 b. rapmoHndeckuii aHanu3 B. ciekTpanabHbIN aHAIU3

I'. perpeccuonHbIl aHanu3 /{. KOMIIOHEHTHBIN aHAJIN3

9. Ilpu nogdope anmpoOKCUMHUPYIOIIEH PYHKIIMHU IO PErPECCUOHHON MOAEIH

11e71eco000pa3HO MPUMEHSTH MOJMHOMBI, CTENIEHb KOTOPHIX HE MPEBBIIIACT

A.2b.3B.4 1.6

10. KoppensunoHHYIO CBSI3b MEXKAY SIBICHUSIMH HEJB3S1 0XapaKTEPU30BaTh MO

OJIHOMY M3 CJIEAYIOIIUX ITYHKTOB

A. ipsmas uinu oOpatHas b. mapHas unu MHOXecTBeHHas B. nuHeitHas unu

HenuHelHas [ HenpepbiBHAs Uiy AUcKpeTHas Jl. cuibHas WM ciabas

11. [lnuna psiga HaOmoaeHui 3a cioyvyaiiHoi BennanHoi Y paBHa N, Yi—

HaOJII0aeMble 3HAYEHHS, Yj — OLICHEHHBIC 3HAYEHHUS CIIy4aiHON BEIMYUHEL

[IprHIMIT HAUMEHBIINX KBAIPATOB 3aKIFOYAETCS B CICAYIOIIEM

fX;iWwvﬁ=mmB°iu—MT=mmIii;
=1 i= =y

(v, +v;) =min /.
SN(y, - y;) =min

12. KoappuumeHnt napHoit koppensauuu ry= 0,6. 910 03Ha4aeT, 4To
KOppEISMOHHAs 3aBUCUMOCTD

A. cunbHas u nosoxxkurenbHas b. cnabas u oOpatHas B. cpennsis u npsmast I
ciabas U MOJIOKUTEIbHAS

12 ) a 1
13. PemyB MaTpU4YHOE ypaBHEHHUE (3 a )( az ) — ( 4 ), BBIOEpUTE

nojxosiiee ypaBueHue perpeccuu Y (X)

A. y=2-x b. y=1+2x B. y=2-0,5x I'". y=0,5-3x

14. I1pu aHanv3e BpEMEHHBIX PSA0B TAPMOHUYECKUN aHAIU3 UCTIOIb3YIOT, YTOOBI
A. BbIZIETUTDH TpeH I b. BeIIETUTH peryiispHble KojieOanus B. BbIIEIUTD
CJIy4aiiHbIe COCTABJIAIOLIME

15. BeiOepure METOI, HE SBJISIFOLIUNACS METOIOM CTJIaKUBAHUSI BDEMEHHOTO psifia
A. cuMIuiekc MeToa b. METO MPOCTBIX CKONB3SIIMX CpeaHuX B. MeTon nommHoma
Jlarpanxa I'. METOT SKCIIOHEHITUAIBHBIX CPEIHUX



16. ITpu aHanm3e BpEMEHHOTO PsJa, BBISIBIISS CTENEHb €0 U3MEHUYUBOCTH,
BBIYHCIIIOT

A. ko3¢ dunmeHT TMHEHHON Koppessiiuu b. koppensnuio ¢ 3ana3apiBaniem B.
aBTOKOPPENAUUOHHYIO (yHKIUIO JI. KO3 (PULIUEHT mapHOU KOPPESALUU

17. Hanbosnpiias creneHb GUiIbTpauu psja JOCTUTAETCs IPU UCTIOIb30BaHUU
MHTEpBaJa OCPEIHECHHUS

A. 1o 3 toukam b. o 5 Toukam B. no 7 Toukam

18. Inuna BpemenHoro psiga N=12, ocHOBHO# nepuo JaHHbIX P=12, yncio
rapMOHUK K paBHO

A.12b. 6B. 4T. 3 /1. 2

19. Ilepron BTOpoi rapMmoHukH BpeMeHHoro psaa (N=P=12) pasen
A.2Bb.3B.4T.6 1. 12

20. B MeTogax MHOKECTBEHHOM pErpeccuu, KOMIIOHEHTHOM U (DaKTOPHOM
aHaJIM3axX MCIOJB3YIOT MTOHATHE KOPPEIALMOHHON MaTpuLbl. KoppensiuonHon
MaTpHULEN MOKHO Ha3BaTh OJHY U3 IPHUBEACHHBIX — 3TO

A ()6 () B ()T (5)

21. Mexay 9uciioM COOCTBEHHBIX BEeKTOPOB (K) M cOOCTBEHHBIX 3HaUCHHUI (N)
KOPPEJISIUMOHHON MaTpUIIbI CIIPABEIJIMBO CIEIYIOIIEE COOTHOIICHUE

A. k>an B. k=n B. k<n

22. MaTpuiia UCXOHBIX TaHHBIX X uMeeT nopsaok (2x3). Ilopsaok
KOppEeISLUOHHON MaTpulibl R Oyer

A. (2x3) b. (2x2) B. (3x3) I'. (3%2)

23. OTMETUTh ypaBHEHHE MHOKECTBEHHOW HEJIMHEWMHOW perpeccuu

A. y=1+2x1+3X; b. y=1+2x+3x? B. y=1+2X;-X,? I. y=2x+4

24. K MeTrogam onTUMHU3AIMH 11€JIEBOU PYHKIIUU HEJIb3S OTHECTH

A. Meton ckomb3sien cpeaneit b. rpaduueckuii meton B. meTon MHOKUTENEH
Jlarpamxa I'. Mmeton auddepeniuponanus /. cuMmiiekc MeTo

25. 3agava JIMHEMHOTO MTPOTPaMMHUPOBAHUS COCTOUT B CIIEAYIOIEM

A. criaxuBaHMe JaHHbIX U punbTpanus b. BbeIsiBIEHUE NMHEWHOrO TpeHaa B.
omnpeiesieHHE BUJa 3aKOHa pacnpeaesieHus I'. HaxoxXaeHue SKCTPEMYMOB
byHKIUH

26. 3amava, 3aKJIIOYAIONIAs B HAXOXKACHUH 3HAYCHUHN (HYHKIIUU 110 3HAYCHUSIM
apryMeHTa, JIEJKalllMM BHE UCCIIEAyeMOT0 NHTEpBaa, 3TO

A. 3agada ontumuzanuu b. 3amada skctpanossiuuu B. 3amada untepnonsunu .
3a/1a4a puiIbTpaIrun

27. 3amaya TMHEWHOTO MPOTPpaMMUPOBAHUS UMeeT BUIl: F = 4X; + SXo—max, 2X; +
X2 <8, 4X1+ 6X2 <24, X1> 0, X2> 0. OnTUManbHBIM pelieHueM TaHHOM 3aauu
SBJISIETCS TOYKA C KOOPJMHATAMHU

A.(4,0)b.(0,4)B.(2,2)T.(2,3) 4. 3,2) E. (3,3)

28. 3agaya IMHEHHOTO MPOrpaMMUpOBaHus uMmeeT BUul: F = 4X; + 5Xp—max, 2X; +
X2 <8, 4X1+ 6X2 <24, X1> 0, X2> 0. B 0651acTh 1OMYCTUMBIX PEIICHUHN JaHHOMN
3a/1a4d HE MOMAIaeT TOUKa C KOOpIUHATAMU

A.(4,0)B5.(0,4)B. (2,2)T". (2,3) 4. (3,2) E. (3,3)



4. Boipochl 1JIs1 NOATOTOBKHU K 3K3aMeHY

1. C kako¥ 1es1bl0 TPUMEHSIOT MAaTEMATUYECKOE MOJECIIUPOBAHUE B HKOJIOTUU
u reorpaduu?

2. Jate ompenenende MNOHATHIO MaTpullbl. C Kakod LENbI0 HUCIHOJIb3YIOT
MaTpUYHOE MPEICTaBICHNUE JaHHBIX ?

3. Uro Takoe coOCTBEHHBIEC 3HAUCHUSI U COOCTBEHHBIE BEKTOPHI MATPHIIBI?

4.  MoxHO 11 paccMaTpUBaTh Treorpauueckue U HKOJIOrHuYecKrue OOBEKThl Kak
CIIy4yaliHbI€ BEJIMUUHBI?

5.  Kakue pa3nnuaroT 4iCcI0OBbIe XapaKTEPUCTUKH CITyYalHBIX BEIUYUH?

6.  Kakue BUIIbI TEOPETUUECKUX 3aKOHOB paclpeieNieHUs Bbl 3HaeTe?

7. Kakum 00pa3oM MOXHO MPHUMEHSATH 3aKOHBI paclpeAesieHus A aHaau3a
reorpauueckux 0ObEKTOB?

8. B dem cyTh cucteMHoro nojaxonaa B reorpadun?

9. B kakux ciydasx TpUMEHSIOT KOppelsiuoHHbI aHann3? Kak paccuutarh

KO3 PUITMEHT KOppesIIuu?

10. B xakux ciydasx IpUMEHSIOT PErPECCUOHHBIN aHaIH3?

11. B ueM cyTh MeTO/1a HAUMEHBIINUX KBAPATOB?

12. Kak o0ocHOBaTh BBIOOP BUJIa perpeccuu’?

13. Yro moapa3zymMeBarOT MOJ JUHEHHOW WHTEPIOJIALUECH?

14.  UYro Takoe TpeHn? Kakue cymecTByIOT METObI UX BBIJCIECHUSA?

15. C kako# 1enbo TPOU3BOAIT CTATUCTUYECKYIO (PHIIBTPALIMIO U CTIIAKUBAHUE
BPEMEHHBIX PAIOB?

16. B 4eM cyTh rapMOHHYECKOTO aHAIHM3a BPEMEHHOTO psijaa?

17. Yro moka3bIBaeT aBTOKOPPEISALUOHHAS (DYHKIIHS?

18. B 4eM cyTb crieKTpaibHOTO aHanm3a?

19. Uro Takoe KOppensAIMOHHAs MaTpuiia?

20. Yro Takoe MHOXKECTBEHHAs JIMHECHHAs perpeccus?

21. 3ayem MpOBOAAT CTAAKUBaHUE TOJieH reorpaduuecKux JaHHBIX?

TeMaryka NpakTUYECKHUX 3aJaHUM (HA YMEHUS):

-  ®opMupoOBaHHE MATPUIbL, CIIOKEHUE U BBIYUTAHUE MATPHIL], YMHOKECHHE U
JICJICHUE MaTPULIbl HA KOHCTAHTY, YMHOKEHUE MATPULL.

- Brruucnenue oOpaTHON MaTPUIILI U PEIICHUE CUCTEMbI TMHEHHBIX
YpaBHEHUM.

- IlocTpoeHune 3aK0oHaA pacpeaeeHUN CIIy4YallHON BEJIMYUHBI, THCTOTPAMM.

- Brpruncnenue coOCTBEHHBIX 3HAYEHUN U COOCTBEHHBIX BEKTOPOB KBaJIpaTHOM
MATpPULBI.

-  Brpruncnenue apudMETHYECKOr0 CPEIHETO0, MOAbI, MEIHaHbl, JUCIEPCHH,
ko3 UlIeHTa ACCUMETPUHU.

- llocTpoeHne KpUBBIX 3aKOHOB PACIIPENCIICHUS 1T PA3JINYHbIX JAHHBIX.

- AHanu3 3aKOHOB pacIpeeIeHusl.

- IIpusHaku reocucrem.

- Brruucnenue koaddunrenTa KOppensium.

- CocraBlieHHE PErPECCUOHHOTO YPaBHEHUS.

- CpaBHEHME BUJIOB PErPECCUMU.




- Ilpumenenne MeTOna JMHEHHON MHTEPIIOJISALINAM.

- IlpumeHeHne METO/1a HAMMEHBIINX KBAAPaTOB.

- Bpruncnenue kpurepueB JOCTATOUYHOCTH.

- JluneWHbIN 1 mapaboIMYECKUil TPEHI BPEMEHHOTO Psi/a.
- CriakxuBaHHE BPEMEHHBIX PSJIOB.

- Hcnonp3oBanue psaaoB Oypswe.

- Briuucnenue aBTOKOpPENSIIMOHHON (DYHKIIUH.

- IIpumepsl HCIOJIB30BAaHUSI CIEKTPAIBHOTO AHAIU3A.

- CocraBlieHHE KOPPEIAIIMOHHON MaTPUIIBI.

2) Tpebosanus K peitmunz-KOHmMpPOi0

dopMa UTOTOBOTO KOHTPOJIS — 3k3aMeH (40 6amioB)

PyOexHbIil peTUHTOBBIN KOHTPOIIb — (60 6aioB)

Bcero: 100 6amioB

B coorBerctBUM ¢ HOpMaTMBHO-METOAMYECKHMMHU MaTepuajaMHd PEUTHHTOBOU
CUCTEMBI OIICHKU KauecTBa yueOHOU paboThl cTyneHToB TBI'Y Bompocsl pedTHHT-
KOHTPOJISL pa3JiesieHbl Ha 2 MOyJs (paszena).

Monayas 1

MakcumanbHas cymMma OaioB 1o moayio — 30 06awioB, U3 HHUX TEKYyIIUH
KOHTpPOJIb — 20 0anioB, pyOexHbIi KOHTposb — 10 Ganios.

Tekymas paboTa CTyJAeHTa 1O MOJIYJIO CKJIajbIBaeTcd u3: pabOThl Ha
CEMUHAPCKUX 3aHATUAX (24); HanucaHnue pedepaToB 1o TeMaMm Moy (6).
Py0OexxHbIii KOHTPOJb MO MOAYJIO MPOBOAUTCA B (pOpME MUCBMEHHON pabOThl U
MPaKTUYECKOT0 33/IaHUs B KOMIIBIOTEPHOM KJacce.

Monyas 2

MakcumanbHass cymma OaiioB mo monayiao — 30 0aiioB, W3 HHUX TEKyLIUH
KOHTpOJIb — 20 6anioB, pyOekHbIi KOHTposb — 10 Gaios.

Tekymias paboTa CTyJaeHTa 1O MOJYJIO CKJaJbIBaeTCs M3: paboThl Ha
CEMUHAPCKUX 3aHATUAX (24); HanucaHue pedeparos 1o Teme Moayis (6).
Py0OexxHbIil KOHTPOJL MO MOAYJIO MPOBOAUTCS B (popMe NMUCBMEHHON pabOThl U
IIPaKTUYECKOTO 33/1aHNs B KOMIIBIOTEPHOM KJ1acce.

WtoroBas arrecTalus M0 JUMCHMIUIMHE — 3K3aMeH (40 OamioB), yCTHBIM U
MACbMEHHBIN KOHTPOJIb, IPAKTUYECKUE 33JIaHHSI B KOMIIBIOTEPHOM KJIacce.

VIIl. Tlepeyenb mnegaroru4eckux M HHMPOPMANMOHHBIX TEXHOJIOIHIA,
HCIOJIb3YyeMbIX TMPH OCYIIECTBJEHUHM O00pPa30BaTeJLHOI0 IMpomecca 1o
AUCHUNJINHE (WU MOYJI10), BKJII0YAs NepedyeHb MPOrpaMMHOI0 odecrneyeHust
U UH(OPMAIMOHHBIX CMIPABOYHBIX CHCTEM (110 HEOOXOIMMOCTH)

B mpouecce 0OCBOGHHMA ~ OUCLHUIUIMHBI  MCIOJB3YIOTCS  CIEAYIOLINE
o0pa3oBaTe/ibHbIe TEXHOJOIMH, CHOCOOBLI W MeToabl (opMHUpOBaAHUA
KOMIIETEHIMH: TPaJUIMOHHbBIE JICKIUS M MPAKTUYECKOE 3aHsATHE, MPOOJIeMHAs
JEKUMs, METOJ MajiblX TpYII, YHOPaKHEHUS, KOJUIOKBUYM, MOATOTOBKA



MMMCBMCHHBIX ~AHAIMTUYECKUX PAOOT, BBIMOJHEHUE JabOpaTOpHBIX pPadoT,
MOJICTTUPOBAHUE, COCTABJICHHE PA3UYHBIX BHUIOB 0030pOB, TUIAHOB, CBOJHBIX
TaOJIMI] M CXeM, HarucaHue pedepaToB, TBOPUECKUE 3aTaHMS.

IIporpammHoe ob0ecneyeHue:
Adobe Reader XI| — 6ecmuiatao

ArcGIS 10.4 for Desktop - Akt npuema nepeaadn Ha OCHOBe jjoroBopa Ne39 a ot

18.12.2014
Bilko 3.4 — 6ecruiatHO

Google Chrome — 0ecmatHo

Kaspersky Endpoint Security 10 s Windows — Akt Ha niepegady mpaB Ne2129 ot

25 oktsa0ps 2016 1.

MS Office 365 pro plus - Akt nmpuema-tiepenadn Ne 369 ot 21 mromns 2017
Microsoft Windows 10 Enterprise - Akt npuema-niepenadn Ne 369 ot 21 uroJis

2017

Mapinfo Professional 12.0 - Akt o nepeaade mpas 1O YCIOBUIM J0roBopa No

26/2014-VY or 10.02.14

Microsoft Visual Studio Enterprise 2015 - Akt npenocrasienus npaB Ne Tr035055

ot 19.06.2017

Mozilla Firefox 46.0.1 (x86 ru) — GecruiaTHO

Notepad++ - OecmiatHO
OpenOffice — 6ecraTHO

QGIS 2.16.2.16.2 Nidebo — 6ecrutatHo

WinDjView 2.1 — 6ecruiatHo

IX. MaTepuajibHO-TEXHHYECKOE o0eciedeHHe JUCHUIITTUHBI (MOTYJIs])

HaumMmenoBanue cenuajabHbIX
NMoMeIleHHu i

OcHallIEeHHOCTh
CHelHAJILHBIX

IlepeyeHb JMLIEH3MOHHOTO
NPOrpaMMHOro odecrevyeHus.

NnoMeleHu " PexBU3UTHI
NoMeLeHHi 1J1s1 NMOATBEP KAAKIIero
CaMOCTOSITETbHOI JAOKYMEHTAa
padoThI

Kabuner Tonorpaduu - yueonas | Teogonut 4T30I1 6e3 MS Office 365 pro plus — Akt
ayIUTOPUSA I IPOBEACHUS IITaTUBA npuema-niepenadu Ne 369 ot
3aHATHHU JICKIIHUOHHOT'O THIIA, OnTUYeCKHii TEOJOIUT 21 urons 2017,
CEMUHAPCKOT0 TUTA, KypCOBOTO YOM3 2T30I1 MS Windows 10 Enterprise —
MPOEKTUPOBAHMUS, TPYNIIOBBIX U OnTHyeckuii Te010JIUT Akt npuema-nepenayu Ne 369
WHJIUBUIyaJIbHBIX KOHCYNIbTanud, | YOM3 2T30I1 ot 21 urons 2017,
TEKYIIEro KOHTPOJIS U OnTUYECKHIT TEOTOTUT Google Chrome — 6ecruataoe
IIPOMEXYTOUHOM arTecTanuu Ne YOM3 2T30I1 I10.
202; momemenwne st xpanenus u | Husenmmp C410

PO HIAKTHIECKOTO
o0cyXuBaHUS y4eOHOTO
obopymoBanus, Kopi. 6 (170021
TBepckast 001., TBeps, yiI.
[TpommmHa, 1. 3, xopr. 2)

DKpaH Ha LITaTUBE
DraperDiplomat
[IepenocHoi IpOEKTOP
LG LG DX 125, DLP
2500 ANSI Lm

[lepenocHoit HOYTOYK




CuHTO

YyebOuasa mebeib

IHomemeHus 1151 CaMOCTOSITEIbHOM PadoThI:

HaumenoBanue OcHallIEeHHOCTDL IlepeyeHb JMIIEH3UOHHOTO
NOMeIeHu NoMeIeHu | 115 NMPOrpaMMHOI0
CaMOCTOSITEJILHOM obecreyeHusl.
padoThbI PexBHU3HNTBI
MOATBEPIKAAIONIETO
JOKYMEHTA

YueOHast ayuTopus AJis
MIPOBEJICHUS 3aHATUN
JICKIIMOHHOTO THUIIA,
CEMHUHApPCKOI0 TUIA, KypCOBOI'O
MPOEKTUPOBAHHUS, TPYIIIOBHIX U
WHIMBUIYAIbHBIX KOHCYJIbTAIUH,
TEKYIIEro KOHTPOJIS U
MIPOMEKYTOUHOM aTTECTAIlluu U
camocTosTeNbHOM padoTer Ne 111
(170021 Tsepckas 06:., TBeps,
ya. [Ipomuna, 1.3, kopit. 2)

Kommnerotep iRUCorp 510
15-2400/4096/500/G210-
512/DVD-
RW/W?7S/monutop E-
MachinesE220HQVB21.5“
Kommerorep iRUCorp 510
15-2400/4096/500/G210-
512/DVD-
RW/W7S/monutop E-
MachinesE220HQVB21.5*
Kommnerotep iRUCorp 510
15-2400/4096/500/G210-
512/DVD-
RW/W?7S/monutop E-
MachinesE220HQVB21.5“
Kommerorep iRUCorp 510
15-2400/4096/500/G210-
512/DVD-
RW/W7S/monurop E-
MachinesE220HQVB21.5*
Komnbrorep iIRUCorp 510
15-2400/4096/500/G210-
512/DVD-
RW/W7S/monutop E-
MachinesE220HQVB21.5*
Kommerorep iRUCorp 510
15-2400/4096/500/G210-
512/DVD-
RW/W7S/monurop E-
MachinesE220HQVB21.5*
Kommsrotep iRU Corp 510
15-2400/4096/500/G210-
512/DVD-
RW/W7S/mouutop E-
Machines
E220HQVB21.5%
Kommerotep iIRU Corp 510
15-2400/4096/500/G210-
512/DVD-
RW/W7S/monutop E-

Adobe Reader XI — 6ecruatho
ArcGIS 10.4 for Desktop - Akt
npremMa rneperayv Ha OCHOBE
noroBopa Ne39 a ot
18.12.2014

Bilko 3.4 — 6ecrutatHO
Google Chrome — 6ecrutatHo
Kaspersky Endpoint Security
10 mois Windows — Akt Ha
nepenauy npas Ne2129 or 25
OoKTs0pst 2016 T.

MS Office 365 pro plus - Akt
npuema-nepeaau Ne 369 ot
21 wmrons 2017

Microsoft Windows 10
Enterprise - Akt npuema-
nepenayn Ne 369 ot 21 urons
2017

MapInfo Professional 12.0 -
AKT 0 nepezaue mpas 1o
ycIoBUsIM AoroBopa Ne
26/2014-Y ot 10.02.14
Microsoft Visual Studio
Enterprise 2015 - Akt
npenocTaBieHus mpas No
Tr035055 ot 19.06.2017
Mozilla Firefox 46.0.1 (x86 ru)
— OecrutaTHO

Notepad++ - GecratHo
OpenOffice — 6ecrmatao
QGIS 2.16.2.16.2 Nidebo —
OecruiaTHO

WinDjView 2.1 — 6ecrutatHO




Machines
E220HQVB21.5%
Kommerotep iRU Corp 510
15-

2400/4096/500/G210-
512/DVD-
RW/W7S/mouutop E-
Machines
E220HQVB21.5%
Kommnsrotep iRU Corp 510
15-2400/4096/500/G210-
512/DVD-
RW/W7S/mouutop E-
Machines
E220HQVB21.5%

Ckanep Plustek OpticPro
A320

Yyebnas me6elnb

YueOHast ayuTOpust AJIs
HPOBE/ICHHUS 3aHATHI
JICKIIMOHHOTO TUTIA,
CEMHHAPCKOT0 THUIIA, KYPCOBOT'O
POCKTUPOBAHUS, IPYIIIOBBIX U

HHAUBUAYAJIIbHBIX KOHCYHLT&HHﬁ,

TEKYILEro KOHTPOJIS U
IIPOMEKYTOUHOM aTTECTalluu U

camocTosTeNbHOI paboTer Ne 118

(170021 Tepckas 06:., TBepsb,
ya. [Ipomuna, 1.3, kopi. 2)

JlazepHbIil IpUHTEP
SAMSUNGML-2850D
JloCKka MHTEpaKT.
HitachiStarBoard B
KOMIUIEKTE CO CTOMKOMN
Jlocka Oenas opurcHas
Maraut «Proff»
Kommnerorep iRUCorp 510
15-2400/4096/500/DVD-
RW

Kommerorep iRUCorp 510
15-2400/4096/500/DVD-
RW

Komnbrorep iIRUCorp 510
15-2400/4096/500/DVD-
RW

Komnbrorep iIRUCorp 510
15-2400/4096/500/DVD-
RW

Kommerorep iRUCorp 510
15-2400/4096/500/DVD-
RW

Komnbrorep iIRUCorp 510
15-2400/4096/500/DVD-
RW

Kommerotep iIRUCorp 510
15-2400/4096/500/DVD-
RW

Kommerorep iRUCorp 510
15-2400/4096/500/DVD-
RW

Kommerotep iRUCorp 510
15-2400/4096/500/DVD-
RW

Adobe Reader XI — 6ecrmatHo
ArcGIS 10.4 for Desktop - Akt
IpremMa fepeiayl Ha OCHOBE
noroBopa Ne39 a ot
18.12.2014

Google Chrome — 6ecrutatHo
Kaspersky Endpoint Security
10 mois Windows — Akt Ha
nepenauy npas Ne2129 or 25
OoKTs0ps 2016 T.

MS Office 365 pro plus - Akt
npuema-niepenadn Ne 369 ot
21 wmrons 2017

Microsoft Windows 10
Enterprise - Akt nprema-
nepeaaun Ne 369 ot 21 urond
2017

MaplInfo Professional 12.0 -
AKT 0 mepezaue mpas 1o
ycioBHsAM Aorosopa Ne
26/2014-Y ot 10.02.14
Microsoft Visual Studio
Enterprise 2015 - Akt
npeaocrasieHus npas Ne
Tr035055 ot 19.06.2017
Mozilla Firefox 46.0.1 (x86 ru)
— OecraTHO

Notepad++ - 6ecrutatHO
OpenOffice — 6ecrmatao
QGIS 2.16.2.16.2 Nidebo —
OecraTHO

WinDjView 2.1 — GecrutatHO
HIAC-DKOJIOI - Akt
MNpEaAOCTaBJICHUS ITpaB




Kommerorep iRUCorp 510
15-2400/4096/500/DVD-
RW

Yyebuasa mebein

Tr063036 or 11.11.2014
Otxonp! 3.2 - AKT
MPEA0CTaBIICHUS TIPaB
Tr063036 ot 11.11.2014
[1]IB - Dkomor - AKT
MIPEIOCTaBIICHUS IIPAB
Tr063036 or 11.11.2014
DKO LEHTP.
ABTOTpPaHCIIOPTHOE
NpEaNpUATHE - AKT
MPEA0CTaBIICHUS TTPaB
Tr063036 ot 11.11.2014
DKO LEHTP.
MertamioobpaboTka - AKT
MPEAO0CTaBIICHUS TTPaB
Tr063036 ot 11.11.2014
Oxo neHTp. [Imactmaccer u
MOJIUMEPBI - AKT
MPEIOCTaBICHUS TIPAB
Tr063036 ot 11.11.2014
Oko neHtp. Capka - AKT
IIPEIOCTABIICHUS IIPAB
Tr063036 ot 11.11.2014
Oxonor Ulym 2 Cranaaprt -
AKT NpeIoCTaBICHUS TIPaB
Tr063036 ot 11.11.2014

X. CeeeHust 00 00HOBJICHUM padoYeil MPOrpaMMbl JMCHUILIHHBI (MJTH MOYJIsT)

Nem.m. OOHOBJICHHBIH Onucanue BHECEHHBIX JdaTa 1 NpoTOKOJI
pasaeJ padoyei U3MEHEeHU I 3acenanus kadeapsl,
NPOrpaMMblI YTBEepAHBLIEro
AUCHUILINHBI (WJIH U3MEHeHus!
MO/LYJIst)
1. | V. Coucox AKTyanu3anus JUTepaTypHbIX IIpotokom Ne 1  or
JUTEPATYypPHI HNCTOYHUKOB 21.10.2021 3acenanus
Kadenpsl ¢buznueckoi
reorpaguu u 3K0JI0TUU
2. | IV. ®onpg IlepepaboTanbl tunosele | [Iporokon  Ne 7 or
OLIEHOYHBIX CPEJCTB | KOHTpONbHbIE  3amanust  juig | 31.05.2023 r.
JUI IPOBEJICHUS IIPOBEPKH YpOBHS | 3aceaHus Kaeapsl
MPOMEKYTOUHOMN c(hOopMUPOBAHHOCTH ¢busmdeckoit reorpadum u
aTTecTaluu KOMIIETEHIMH HKOJIOTUU
3. | V. Ilepeuens BHeceHbl HOBBIE 3JIEKTPOHHBIE
OCHOBHOM U OUOINOTEYHBIE CUCTEMBI
JOTIOJTHUTEIBHOU

y4eOHOI JuTepaTyphl




