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I. AHHOTAIUA

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

MaremaTu4yeckre METObI B 3KOJIOTUU Y TPUPOIONIOIB30BAHUHI

2. Heab 1 32024 JMCHUIIMHBI (M1 MOLYJIs1)

VYyebnnii  kypc  «Marematuyeckue  METOABI B DKOJOTHU |
MIPUPOJIOIIOIB30BAHUN» MTPU3BAH HAYUNUTh CTYICHTOB MPUMEHATh MAaTEMATHUYECKNE
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 mucuMniMHbl (M1 MoayJisi) B crpykrype OOIT

Hucuuminna «Maremarnueckue METOIbI B AKOJIOTHH "
PUPOOTIOIH30BAHUM» BXOJIUT B BAPUATUBHYIO YacTh YYEOHOIO IJIaHA, SIBISETCS
JUCIMIUIMHOW 1o BbIOOpY. Kypc Oasupyercss Ha mpeaiiecTBYIOIEM H3Y4EHHUU
TaKuxX JUCLMIUIMH, Kak «Maremarnka», «OCHOBBI TEOPHUH BEPOATHOCTEN H
MaTEeMaTU4YeCKOM cTaTuCTuku», «O60mas skonorus». CoaepxaTelbHO OHA
3aKJIa/bIBAa€T OCHOBBI 3HAHUW I OCBOCHHMS nucuuiuiuH «['eopusukay wu
«IKOJIOTUYECKU MOHUTOpUHI», «CouuanbHas 3KOJIOTHUsS», «TeXHOreHHbIE
CUCTEMBI U SKOJIOTUYECKUN PUCK.

4. O0beM TUCHUILIMHBI (M1 MOAYJIs): 3 3a4eTHbIC enuHuLbl, 108 akageMruyecKkux
4acoB, B TOM YHCJIe KOHTAKTHasi padora — 34 4.: npakThyeckue 3aHaTusa — 34 4.,
caMOCTOfITeJIbHA padoTa — 47 4acoB, KOHTPOJIb — 27 4.

5. IlepeyeHb INVIAHHPYEMBIX Pe3yJbTATOB OOY4YeHHs] MO JAMCHUILVIMHE (MJIN
MO/YJII0), COOTHECEHHBbIX ¢ IUVIAHUPYEMbIMH PpPe3yJbTATAMH  OCBOCHHUS
00pa3oBaTe/IbHON MPOrPpaMMBbl

IInanupyemblie pe3yJibTaThl 0CBOCHUS IInanupyemble pe3yabTaTbl 00yUeHus 10
0o0pa3oBaTe/IbHOI MPOrPaMMBbI AUCHUIIIMHE
(hopMupyemMble KOMIIETEHIIH) (MM MOIYJI10)
[IK-3 &I'OC3++ Cnocobern  BboiOupath | [IK-3.1 BriOupaer TexHu4eckue CpeiacTBa u
METOJIbl IKOJIOTUYECKUX HCCIEIOBAHUM U | METO/BI cbopa MEpBUYHOMN AKOJIOTO-
IPUMEHSITh 1754 B peleHny | reorpaguueckuil HHGopMaMK A POBEIACHUS
npodecCHOHANBHBIX 33/1a4, IOCTABJIEHHBIX | MTOJIEBBIX H3BICKAHUW C 1LEJIbI0  pelIeHus
CHEUAINCTOM 6onee BBICOKOM | MpodeccHOHaNbHBIX 3a/1a4
KBaJIM(DUKALIMH [IK-3.2 TlpumeHsieT METOAbl 3KOJOTUYECKHX

UCCIECNOBAHUM M Y4YaCTBYeT B IIPOBEIACHUU
MOJIEBBIX M3bICKAaHUI 10 cOOpy MEepBUUYHON

uH(popMaIu HKOJIOTO-TeorpapuuecKon
HaIpaBJIEHHOCTH
[1IK-3.3 VYuyacTtByer B [IOATOTOBKE

JOKYMEHTallud B  O0JacTH  SKOJOTHH U
NpUpPOAONOIab30BaHus ¢ mnpumeHenunem [HC-
TEXHOJIOTHI P peleHnH MOCTaBJIEHHBIX 3a1a4

[IK-4 ®I'OC3++ Cnocoben mnpoBoauts | [IK-4.1 OcymectBiuser cOOp CTaTUCTHYECKON
KaMmepajdbHble  W3BICKAHUA  TO0  cOopy | mHpopMmaluu, HOHAOBBIX MaTEPHAIOB, JaHHBIX
MEePBUYHOMN uHbOpMaIUU 9KOJIOTO- | MOHUTOPUHIA COCTOSIHUSI OKPY>KAtOIIEH Cpeibl 1
reorpaduyeckoil HanpaBIEHHOCTH e€  OTHeNbHBIX  KOMITOHEHTOB,  HAaYYHBIX




nyonukauuii u cetn «MHTEpHET» MO Teme
KaMepalbHbIX U3bICKAHUN

[1K-4.2 Hcnons3yer IIPOCTPAHCTBEHHBIE
JTaHHbIE, BKJIIOYast KapTorpaduueckue
MaTepHalbl, JTAaHHBIE JTUCTaHITHOHHOTO
30HIUpOBaHUS 3eMiid, I LeJeil 2KoJoro-
reorpaMUECKUX HCCIETOBaHUI

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

6. @opMa MpPoOMeKYTOYHOM aTTeCTALMU: IK3aAMEH.

7. SI3bIK npenogaBaHus PyCCKHM.

II. Copepxkanue MMCUMILIMHBI (MJIM MOMYJIsSI), CTPYKTYPHPOBAHHOE IO TeMaM
(pa3mesiaM) ¢ yka3aHueM OTBEICHHOT0 HA HUX KOJMYEeCTBA AaKAAeMHYECKIX YaCOB

U BUJIOB YUeOHBIX 3aHSATHI

1. Jlis cTyneHTOB 04HOI1 GopMbI 00yUeHUsI
IV. Pabouas yyeOHasi nporpamMmma

YueOHas mporpamma —
HAaUMEHOBAHUE Pa3/eNIOB U TEM

Bcero,
qac.

KonTakTtHas paborta

Jlexuun
yac.

[IpakTu-
YEeCKue
3aHATUA,
qac

CamocTtosi-
TeTbHAS
pabora, Jac.

Tema 1. BBenenue

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

2

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. IlocTpoeHue M aHAJIU3 IKOJOTHUECKUX
Mozeseil. KoppeJssuMOHHBIM U perpecCHOHHbIN
aHAJIU3bI

[Tonstne reocucremsl. I[Ipuznaku reocucreM.
CucTeMHBIH OAX0/ B T€OIKOJIOTHH.
MoaenupoBanue reocuctemM. B3auMocBsizb
KOMIIOHEHT reocucteM. BozmoxxHoCTH
KOJINYECTBEHHOW OLICHKHU CBSI3EH MEXKIY
KOMIIOHEHTaMH cucteMbl. KoppensiunoHHbII
anamn3. Koapoumment xoppensiunn. CBoiicTBa
koa¢dunmenta koppensiuuu. ToYHOCTh
orpeaeneHus: KO3PPUIMESHTA KOPPEITSIIIHH.

Perpeccuonnsiii  ananmn3. @OYHKIUU PErPECCHH.
O6ocHoBaHue BbIOOpa BHJA perpeccuu s
Haubojee TIOJIHOTO ONHMCAaHWS  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 CriaXuBaHUE 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
CIIEKTPaJIbHOM aHAIIN3E. 8 2 4
[IpuMeps! UCTIOIB30BAHMS CIIEKTPAIIBHOTO aHAJIN3a
B F€0PKOJIOTMYECKUX HCCIIE0BaHUAX. MeToIbl
MPOrHO3a Ha OCHOBE BPEMEHHBIX PSAHOB.

Tema 8. MHoromMepHbIii aHAIN3
OO01mmas xapakTepruCcTHKa MHOTOMEPHON 7 2 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 2 1
nporpaMmmupoBaHusi. OyHKIMOHAIbHBIE MOAEIIHU.
Mopenu rporeccoB, cofepKaiux 0OObIKHOBEHHbIE
muddepeHnranbabie ypaBHeHus. CTaTUCTHUECKHE
MOJICJIN TUHAMUKH. bajaHCOBbIE MOJIEIH.

KonTpoJsb 27

UTOIro 108 34 47
(+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.



III. ITepeyeHb y4eOHO-METOAMYECKOr0 oOOecrmeYyeHHsl ISl CAMOCTOATEIbLHOM

padoThI 00Y4AKOIIMXCS MO0 JUCHMILIMHE (MJIM MOTYJIIO)

1. IlnaH npakTU4YeCKUX paboT

2. Meroanueckue pPEKOMEHJAIMK MO OpraHU3allud CaMOCTOSTENbHON padOThI
CTYJIEHTOB

3. IIpumepHbIE TECTHI IO KYPCY

4. Borpocsl 7151 MOATOTOBKY K 9K3aMEHY

IV. ®oHx OLleHOYHBIX CPEICTB AJIS MPOBEACHUS MPOMEKYTOYHOM aTTeCTALMH
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 BRICOKOM KBaIM(UKAIIUH.

- TIK-3.1 BpiOupaer TeXHHMYECKHE CPEIACTBAa W METOAbI cOOpa IEePBHYHOU
sKoJIoTO-Teorpaduueckuii.  mHGOpPMAIUM  JJI1  MPOBEACHUS  IOJIEBBIX
W3BICKAHUM C IIEJIbIO PEIIeHUs MPOdEeCCHOHABHBIX 3a/1a4

- TIK-3.2 IIpuMeHsieT METOIbl 3KOJOTUYECKUX MCCIICNOBAHUM U yYaCTBYET B
MPOBEJICHUU TIOJIEBBIX HU3BICKAHUM MO CcOOpy NEpBUYHOM HHPOpMAITUU
AKOJIOTO-TeorpaduuecKoi HalPaBICHHOCTH

- ITIK-3.3 YyacTByeT B MOATrOTOBKE JOKYMEHTAIlMM B OOJIACTH HKOJOTUM U
Ipupoaomnonb3oBanuss ¢ npuMeHeHneM ['MC-texHonoruii npu peumieHun
MTOCTABJICHHBIX 3a/1a4

[IK-4 ®I'OC3++ CrnocoOeH TPOBOAUTH KaMepajbHbIE H3BICKAHUSA 1O cOOpYy
NEePBUYHON UH(POPMAITUU HKOIOTO-reorpaduuecKoi HarpaBICHHOCTH
- TIK-4.1 OcymectBuser 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 UCClieI0BaHU I
- 1IK-4.3 VYwuactByer B mepBHUYHON 00pabOTKE M JAOKYMEHTHPOBAHHH
pEe3yNbTaTOB ~ KaMEpalbHBIX  W3BICKAHUH  DKOJOTO-reorpapuuecKkoi
HapPaBIEHHOCTH

OO0pa3oBaTenbHbI pe3yJbTar:

Komnerenmust IIK-3: CnocobeH  BbIOMpaTh  METOMBI  JKOJOTUYECKHX
WUCCIICIOBAaHUM W TPUMEHATh HMX B PEIICHUH MNpodecCHOHAIbHBIX 3a/aad,
MTOCTaBJICHHBIX CIEIMAIUCTOM 00JIee BRICOKON KBaTU(DUKAIIMH.



Ilpumepvr munoewix 3a0anuil 011 1a0OPAMOPHBIX U RPAKMUYECKUX 3AHAMULL

Nuauxkaropsbl TunoBble KOHTPOJIbHbIE IMoka3zaTenu n
¢popmupoBaHusn 3ajaHus IS OLleHKH 3HAHUIM, KPUTEpPHUHU OLlEHUBAHUS
KOMIIeTEeHIIUH YMEHHUIi, HABbIKOB KOMIIeTECHIIUH, IIKAJIA
OLlCHUBAHUS
ITK-3.1: Bribupaer | - COCTAaBUTH 3aKOH | 3aJaHKE BBIIIOJHEHO BEPHO -
TEXHUUYECKHE CpeacTBa U | PACHpPEICICHUsA ciy4aiiHoi | 1 Gan
MeTossl c6opa TepBHuHOif | BETHIHHDL § Nmerorcs HebobIIHe
5KONOrO-TeorpadbHucCKHii - HaBBIKU paboThI ¢ 6a30i JIaHHBIX | HETOUHOCTH — 0,5 6anna
B 1makere ananmm3a Microsoft | 3aganue BBITIOJIHEHO
HHpopMaIK A Bxcel; HeBepHO — () 6aoB
IpOBCICHNA TIOJICBRIX | _ npoBecTM aHaIM3 BPEMEHHOTO | 3aaHME BBHINOJHEHO BEPHO -
W3BICKaHUHI C HOCIBIO | psgna, BBIABUTH TPEHH, CILJIAIUTh 2 Oayuta

pPCUICHUA

npodeccuoHanbHbIX 3a0a4

BPEMEHHOMH psiz;

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

Nmerores HEKOTOpPBIE
HETOYHOCTH - 1 6amn
3aganue BBITIOJIHEHO

HeBepHO — () 6amioB

I1K-3.2: [Ipumenser | - paccuuTaTh YHUCJIOBBIE | 3aJlaHHUE BBHIIIOJHEHO BEPHO -

METOIbI KOJIOFMYECKUX | XapaKTepUCTUKU ciydvaitHo# | 1 Gamn

HccienoBaHmii U ydacTByer | BETHIHHBL HNmerorest HeOOIbIINE

B IDOBEICHMH TONEBBIX | - onpeneauth  kKodhdumueHt | HeTouHocTH — 0,5 Gamia

. KOppeJsSIIMY MEXIY IpolieccaMu | 3aJlaHue BBITIOJIHEHO

HSI’ICKaHHI:I mo  coopy |, SIBJICHUSIMU; HeBepHO — 0 OayioB

MEPBUYHON  MHQOPMAUMH [ ppopecty  perpeccHOHHBIH | 3aaHue BbIIONHEHO BEPHO -

9KOJIOTO-TeorpaduuecKoit aHAJIH3; 2 6aia

HalpaBIEHHOCTH - pa30ouTh BEIOOpKY Ha Kilactepbl; | Mmerorcs HEKOTOpHbIE
-[IOCTPOUTh HETOYHOCTH - 1 Oamn
ABTOKOPPENSILMOHHYI0 (YyHKIUU | 3a/laHue BBIITOJIHEHO
U pOaHaIU3UPOBATh ee | HeBepHO — 0 OasoB
MIOBE/ICHUE;

[IK-3.3:  VYyactByeT B |- JaThb ONpEJEIECHHE OCHOBHBIM | 3a/JlaHHE€ BBHIIOJHEHO 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 Kkjaccuukanuio | 3aaHre BBIOJHEHO 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: CriocobeH mpoBOIUTh KaMepalibHbIE U3bICKAHUS 10 COOpPY

NePBUYHON UHPOPMAITUN HKOJIOTO-TeoTrpaduuecKor HalpaBICHHOCTH.

Ilpumepst munogvix 3a0anuii 011 1a00PAMOPHBIX U RPAKMUYECKUX 3AHAMULL




HNuauxaropsl Tunosbie KOHTPOJILHbIE IokazaTenu u
(¢hopmupoBanus 3a/IaHMA I OLlCHKH 3HAHUI, KPHUTEPUH OLlCHUBAHUS
KOMIIeTeHIIUH YMEHHi, HABBIKOB KOMIIeTeHIIHH, IIKAJIa
OLICHUBAHUS
I1K-4.1: OcymiecTBisieT | - HaBbIKaMH 00pabOTKH M aHaM3a | 3aJaHie BBIMOJIHEHO BEPHO -
c6op CTATUCTHUECKOM | PKOJIOTHYECKUX JaHHBIX B nakere | 3 Gayia
undopmaiy,  hoHxoBEIX | AHAIN3A Microsoft Excel; HNmerorcst HeOOIbIINE
- HaBBIKAMU aHAJIM3a U PELICHMs] | HETOYHOCTH - 2 6asuia
MaTepHajoB, JTAHHBIX
3aj1a4 ontumusanuu | Mimerorcs CYILIECTBEHHBIE
MOHHTOPHHIA COCTOHHH? paIrMoOHAIBHOTO ommOKku - 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;

3aiaHue BBIMOJHEHO 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 NIPUMEHEHHUE TOTO 3aaHue BBINOJIHEHO BEPHO -

NepBUYHON 00paboTke U

HJIKM UHOT'O METOJa B KOHKPETHBIX

3 Oaia

JOKYMEHTHPOBAHUH SKOJOTHUYECKUX MCCIICIOBAHUAX Nmerotcst HeOobIINe
- IPUEMBI MATEMATHYECKOTO 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

OTMeTHUTh ypaBHEHHE MHOKECTBEHHON
HEJIMHEIHOM perpeccuu:

A. y=1+2x113x

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

B. y=142x;-x2>

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 NIpaBUIBLHOTO

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 ()
5.(17)
B.(,.)
r.(7))

[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 napHoit koppensiiuu ry,= 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
BeIMunHOW Y paBHa N, y; — HaOIr0gaeMble
3HAYEHHMS, Yi — OLICHEHHBIE 3HAYEHUS
ciayvyaiiHOU BenuuuHbl. [IpuHIMn
HalMEHBIINX KBAJPaTOB 3aKJII0YAETCS B
CIIEYIOIIEM:!

S0+ =min

> (- ) =min
S 50y) =min

1 i\/ﬁ(y —yl_")2 = min

[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 HaxoxaeHu# SKCTpeMyMOoB 3To# QyHKIMH ( max U min neneBor GyHKIINH)

23 OueHb 9acTo SBIICHHUS B MPHUPONC W OOIIECTBE CBI3aHBI 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 Koaddurment 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
BPEMEHHOI'0 PsAJa B TEUCHUU JOCTATOYHO [UINTEIHLHOTO IEepHOAa
(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 | aHaJl3 COCTaBsIeT BaXHYI0 YacTh aHalu3a
BPEMEHHBIX PSIJIOB U ITO3BOJISET BBIJCIIUTH CE30HHBIC KOMIIOHEHTHI
BPEMEHHOTO psijia, TO €CTh IIepUOJUYECKHe KoleOaHus ¢
arpruoOpHO U3BECTHOM JJIMHOW MEpUOJIa.

[IpaBunbHEI OTBET
Ha [0CTaBJICHHBII
Bonpoc — 1 Gar

[IpaBUIBHBIN OTBET (KITFOY)
["apMoHnYeckuid aHanu3

30 |l - 3TO cHoco0 MPECTaBIEHUS CTATUCTHYECKUX JTAHHBIX
B Ipa)MIeCKOM BHJIC, B BUJIC CTOJIOYATON AHATPAMMBI

[IpaBunbHEI OTBET
Ha [OCTaBJICHHBII
Borpoc — | Gamn

[IpaBwibHEI OTBET (KITFOY)
I'mcrorpamma




V. IlepeyeHb OCHOBHOI U I0NIOJTHUTEJILHOM y4eOHOI JIUTepaTyphl, HEOOXOAUMOM
7151 OCBOCHMSI TMCHMIIJIMHBI (MJIM MO/TYJIs1)

1.

a) OCHOBHAs JIUTEpaTypa:

Koran, E. A. Teopus 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: 3JIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1044968

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

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

MaxoBa, H. b. Teopus BeposSTHOCTEM U OCHOBBI MaTE€MaTUYECKOMU
crtaTucTuku: Kypc jnekumii / H. b. MaxoBa. - MockBa: M31-Bo AnbTanp-
MI'ABT, 2019. - 85 ¢ - Tekcr: onektponnbii. -  URL:
https://znanium.com/catalog/product/1057265

Marematnueckass o0paboTka pesynabTaToB u3Mepenuid/Ilnakos I1.C.,
FOnakos 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:

. Anomiko B.C. IIpuknannas reorpadust [ IeKTpOHHBIN pecypc]: yueOHoe

nocodwue / B.C. AHOmIKO. — DIJIEKTPOH. TEKCTOBBIE JaHHbIE. — MMHCK:
Brinmiimras mkona, 2012, — 240 ¢. — 978-985-06-2016-3. — Pexum
noctyma: http:// www.iprbookshop.ru/21748.html

Cratuctuyeckas o0paboTKa JaHHBIX B  Y4EOHO-HCCIIEIOBATEIIHCKUX
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

VI. Ilepeyenbs pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHMKAIMOHHOH cetn «HHTEepHeT,
He00XOAMMBIX /IJIs1 0CBOCHHUS THUCIMILIUHBI (MJIH MOTYJI5)

1.

O6p830BaTeHLHBIﬁ reomnopral TBepCKOFO rocyaapCTBEHHOI'O YHUBCPCUTCTA,

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

2.

ABTOMaTH4YeCKasi METEOCTAHIIMsSI Ha TEPPUTOPUU YUeOHO-Ta00paTOPHOTO KOPIIyCa,
http://meteo.telessoft.ru

Cospemennvie npogheccuonanvuvie 06a3zpl OAHHLIX U UHEOPMAUUOHHBIE CHPABOYHDBIE
cucmemol:

- Penosurtopuii Hayunsix nmyonukanuit TBI'Y — http://eprints.tversu.ru .
- Hayunas snextponnas 6ubnuoreka 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/

VII. MeTonnyeckue yka3aHusi JJisi 00y4YAIOUIUXCH MO0 OCBOEHUK) JTMCIHUILIHHBI
(nm MoyJist)
1) Cooeportcanue memoouueckux papadomok
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. IlpuMeHeHHe makeTa CTATUCTUYECKHX TMpOTrpaMM [jIsi 00pabOTKH
r€03KOIaHHBIX.

3. Meroauyeckue PpeKOMEHJALUUM [0 OPraHM3alUM CAMOCTOSTEIbHOM
padoTHI CTYICHTOB
Buibl caMocTOATENBHON pabOoTHhI:

® 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.

Tewmbl 1 caMOCTOSATENIbHON PabOTHI:
OCHOBBI TEOPUU BEPOSTHOCTEN.
DneMEeHThI IMHEWHOMN areOpshl.
MeTtoabl IMHENHOTO NPOTPAMMUPOBAHUS.
PexkomMeHnayembie TeMbl pedepaTos:
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€ 3KOJIOT0-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

ucnons3oBath IIK wu cucremy INTERNET pgnsg mnonydyeHuss uMeronieics
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. Han6o1b11yI0 BEPOSTHOCTh KAKOTO-TMO0 3HAUCHHUS CITy4YalHON BeTUYHHBI [ .
CTEIIEHb ACUMMETPUYHOCTU KPUBOU paclpeieSIEHHs] OTHOCUTEIIBHO CPEHETO
apudmeTnyeckoro /. crerneHb KpyTOCTH KPUBOU pacipeaeseHus

6. UnrerpanbHas QyHKIUs pacnpeeseHus cirydaitHoi Bennunnbl F(X) sBrsercs
A. HeBo3pacraronieil b. yosiatomei B. HeyOrbiBaromeit /. cpeau orBeToB A.-B.
HET NPaBUIBHOTO

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

X 1 2 3 4 5

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. x=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. Jlnuna psiga HaOmoqeHui 3a cimydailHoM BennunHor Y paBHa N, yi —
HaOJII0aeMble 3HAYEHHUS, Y; — OLICHEHHBIC 3HAYEHHUS CIIy4aiHON BEIMYUHEL
[IprHIMIT HAUMEHBIINX KBAIPATOB 3aKIFOYAETCS B CICAYIOIIEM

1 & y : v o1
A L ¥ = min b- U B.y
2 (+y) =min B 2y, —y) =min B. 35

SVN(y,—y;) =min

12. KoappuumeHnt napHoit Koppensuuu ry,= 0,6. 9T0 03HaYaET, 4YTO
KOppEISMOHHAs 3aBUCUMOCTD

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

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

nojaxosiiee ypaBHeHue perpeccun 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

(»,+») =min A



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

A. ko3¢ dunmeHT TMHEHHON Koppessiiuu b. koppensnuio ¢ 3ana3apiBaniem B.
aBTOKOPpEAIMOHHYI0 GYHKIUIO [. KoahDULMEeHT mapHoil Koppesiuu

17. Haubonpias cteneHb GUIbTPALMK Psa JOCTUTACTCS TPU UCTIOIb30BaHUU
WHTEpPBAJIA OCPEIHEHUS

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

18. Inuna BpeMeHHoro psiaa N=12, ocHoBHOM niepuox JaHHbIX P=12, yucno
rapMOHHK k paBHO

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

19. Ilepron BTopoi rapMOHUKH BpeMeHHOro psiaa (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 ()8 ()T (7))

21. Mexy uncioM coOCTBEHHBIX BEKTOPOB (K) 1 coOCTBEHHBIX 3HaUeHUH (1)
KOPPEJISIUMOHHON MaTpUIIbI CIIPABEIJIMBO CIEIYIOIIEE COOTHOIICHUE

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

22. Marpuiia HICXOJHBIX JaHHBIX X UMeeT nopanok (2x3). ITopsmok
KOppeSUOHHON MaTpulibl R Oyner

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

23. OTMETUTh ypaBHEHHE MHOKECTBEHHOW HEJIMHEWMHOW perpeccuu

A. y=1+2x113x; B. y=1+2x+3x% B. y=1+2x1-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. 3agaya TMHENHOTO NMporpaMMupoBanusa umeet Bul: F = 4x; + 5x,—max, 2x; +
X2 <8, 4x;+ 6%, <24, X, >0, x> 0. OnTUManbHbIM PEIICHUEM JaHHOW 33Ja4n
SBJISIETCS TOYKA C KOOPJMHATAMHU

A.(4,0)b.(04)B.(22)T.(2,3) 4. (3,2) E. (3,3)

28. 3aada IMHEHHOTO TPOrpaMMHUpoOBaHus uMeeT Bul: F = 4x; + Sx,—max, 2x; +
X2 <8, 4%+ 6%, <24, x>0, X,> 0. B 00;1aCTh AOMYCTUMBIX PEIICHUN JaHHOU
3a71a4M HE MOMaJAaeT TOYKa C KOOpAUHATAMU

A.(4,0)b.(04)B.(2,2)T". (2,3) 4. (3,2) E. (3,3)



4. Boipochl 1JIs1 NOATOTOBKHU K 3K3aMeHY

1. C kaxoii 1enblo NPUMEHSAIOT MaTEMaTHYECKOE MOJEINPOBAHHUE B SKOJIOTUU
u reorpaduu?

2. Hatb omnpeneneHue NOHATHIO MaTpullbl. C Kakod LEIbI0 HCIOJB3YIOT
MaTPUYHOE MIPEJICTABICHNUE JaHHbBIX?

3. Yro Takoe cCOOCTBEHHBbIE 3HAYEHMSI U COOCTBEHHBIE BEKTOPBI MAaTPULIbI?

4. MoHO 11 paccMaTpuBaTh reorpapuueckue U HKOJIOTHYECKUE OOBEKTHI KaK
CIIy4yaliHbI€ BEJIMUUHBI?

5. Kakue paznu4aroT 4ucaoBble XapaKTEPUCTUKU CITyYalHbIX BEJIMYUH?

6.  Kakwue BHBI TEOPETUUECKUX 3aKOHOB paclpeeieHus Bbl 3HaeTe?

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

8. B 4eM cyTh CHCTEMHOr0 NOaX0/1a B reorpaguu?

9. B Kakux ciydasx OpUMEHSIOT KOppeasiuuoHHbIM aHanu3? Kak paccuurarh

KO3 PUITMEHT KOppesIIuu?

10. B kakux ciiy4asix OpUMEHSAIOT PETPECCUOHHBIN aHAIN3?

11. B uyeM cyTh METOJIa HAUMEHBIINUX KBAJIPATOB?

12. Kak 060cHOBaTh BEIOOD BHIa perpeccun’?

13. Yrto nmoapa3zymeBarOT MOA JIMHEIHON UHTEPHOJISAILIUEH?

14. Yro Takoe TpeHa? Kakue CymecTByrOT METObI UX BBIJICICHUS?

15.  C xakoil Lepo MPOU3BOJIAT CTATUCTUUECKYIO (DUIIBTPALUIO U CIIIaKUBAHHE
BPEMEHHBIX PAIOB?

16. B 4em cyTh rapMOHMYECKOTO aHAJIN3a BPEMEHHOIO psja?

17.  Yto nmoka3bIBaeT aBTOKOPPEISILIMOHHAS PYHKIUS?

18. B 4eM CyTh CIEKTPaJIbHOIO aHAIN3a?

19. Yro Takoe KOppensurOHHAs MaTpuua’?

20. Yro Takoe MHOKE€CTBEHHAs JIMHEHHAs perpeccus?

21. 3auem mpoOBOJMAT CriaXMBaHUE TONIed reorpaduueckux JaHHBIX?

TeMaryka NpakTUYECKHUX 3aJaHUM (HA YMEHUS):

- ®opMHpPOBAHUE MATPUIIbI, CIIOKEHUE U BRIYUTAHUE MATPULl, YMHOKEHUE U
JICJICHUE MaTPULIbl HA KOHCTAHTY, YMHOKEHUE MATPULL.

- Brruncnenue oOpaTHOM MAaTPUIILI U PEIICHUE CUCTEMbI TMHEHHBIX
YpaBHEHUM.

- ITlocTtpoeHue 3aKoHA pacupeAeICHU CIIy4YailHON BEJIMYMHBI, THCTOTPAMM.

- Bebruucienue coOCTBEHHBIX 3HAUEHUH U COOCTBEHHBIX BEKTOPOB KBaJIpaTHOM
MATpPULBI.

- Bebruucnenue apudmeTnyeckoro CpeaHero, MOJbl, MEAWaHbI, JAUCIEPCHUH,
ko3 UlIeHTa ACCUMETPUHU.

- ITlocTtpoeHne KpUBBIX 3aKOHOB PACHPEAECIEHHUS Ul PA3JIMYHBIX TAHHBIX.

- AHanu3 3aKOHOB pacnpe/ieNICHHUs.

- IIpu3Haku reocucTem.

- Brruucnenue korddunrieHTa KOPPENSITUN.

- CocraBieHne perpecCMOHHOIO YpaBHEHHUS.

- CpaBHeHUE BUJIOB PETPECCHUM.




- IlpumeHeHne MeTONAa JNMHEWHOW MHTEPIIOJISALINAM.

- IIpuMeHeHHne MeTO1a HAUMEHBIIINX KBAJIPaTOB.

- Bbluucnenue KputepueB JOCTATOUYHOCTH.

- JluneitHbIit 1 mapaboIMUYECKU TPEH I BPEMEHHOTO psijia.
- CrnaxuBaHHe BPEMEHHBIX PSIJIOB.

- Hcnonb3oBanue psangoB Oypee.

- Bpruncnenue aBTOKOPPEISIMOHHON QPYHKITUH.

- IIpumepsl HCIIOJIB30BaHKS CIIEKTPAIBHOTO aHAIU3A.

- CocraBiieHHE KOPPEIALIMOHHON MaTPUIIBI.

2) Tpebosanusn K peitmun2-KOHmMpPOio

dopMa UTOTOBOTO KOHTPOJIS — 3k3aMeH (40 6amioB)

PyOexHbIil peTUHTOBBIN KOHTPOIIb — (60 6aioB)

Bcero: 100 6amioB

B coorBerctBUM ¢ HOpMaTMBHO-METOAMYECKHMMHU MaTepuajaMi PEUTHHTOBOU
CUCTEMBI OIICHKU KauecTBa yueOHOU paboThl cTyneHToB TBI'Y Bompochl pelTHHT -
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.

VIII. [IlepeyeHp mnegaroru4ecKux M HUHPOPMALMOHHBIX TEXHOJIOIHIA,
HCMOJIb3yeMbIX TMPH OCYLIECTBJIEHHHM O00pa30BaTeJbHOr0 Mpomecca Mo
AUCHMILUIAHE (MM MOAYJII0), BKJIKYasA NepevyeHb MPOrpaMMHOIo odecrevdeHnst
U MH(POPMAIMOHHBIX CMIPABOYHBIX CHCTEM (110 HEOOXOAUMOCTH)

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



IMMCBbMCHHBIX

aHAJIMTUYECKUX  padoT,

BBITIOJIHEHHE JTAOOpPATOPHBIX  padoT,

MOJCINUPOBAHUEC, COCTABJICHHUC PA3JIMYHBIX BHI0B O630p0B, IIJITaHOB, CBOJHBIX
Ta6J'II/IH N CXCM, HAIITMCAHUC pe@epaTOB, TBOPUYCCKHUC 3aJaHUA.

IIporpaMmmHoe odecneyeHue:
Adobe Reader XI — OecrutatHo

ArcGIS 10.4 for Desktop - Akt npuema nepenauu Ha ocHOBe JoroBopa Ne39 a ot

18.12.2014
Bilko 3.4 — GecrimaTHO
Google Chrome — 6ecriaTHO

Kaspersky Endpoint Security 10 ms Windows — AKT Ha nepenady mpaB Ne2129 ot

25 oktsa0ps 2016 1.

MS Office 365 pro plus - Akt npuema-niepenaun Ne 369 ot 21 utons 2017
Microsoft Windows 10 Enterprise - Akt npuema-nepenaun Ne 369 ot 21 urosns

2017

Maplnfo Professional 12.0 - AKT 0 nepemaue mpas Mo yCJIOBHM jJoroBopa Ne

26/2014-VY ot 10.02.14

Microsoft Visual Studio Enterprise 2015 - Akt npenoctaBienus mpaB Ne Tr035055

ot 19.06.2017

Mozilla Firefox 46.0.1 (x86 ru) — 6ecruiatHo

Notepad++ - 6ecrinaTHO
OpenOffice — 6ecrmiatHO

QGIS 2.16.2.16.2 Nidebo — 6ecmiatHo

WinDjView 2.1 — GecrinatHo

IX. MartepuajibHO-TeXHMYECKOe O0ecrieYeHue TUCUMILVINHBI (MOTYJIsA)

HaumMmenoBanue cenuajabHbIX
NMoMeIleHHu i

OcHallIEeHHOCTh
CHelHAJILHBIX

IlepeyeHb JMLIEH3MOHHOTO
NPOrpaMMHOro odecrevyeHus.

NnoMeleHu " PexBU3UTHI
NoMeLeHHi 1J1s1 MOATBEPKAAI0IIEr0
CaMoOCTOSITeIbHOM AOKyYMEHTa
padoThI

Kabuner ronorpaduu - yueobnas | Teomonut 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,
CEMHHApPCKOI0 TUIIA, KypCOBOIO 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 1 OnTHyeckuii Te010JIUT Google Chrome — GecrutatHoe
IIPOMEXYTOUHOM arTecTanuu Ne YOM3 2T30I1 I10.
202; nomemenue s Xxpanenns u | Husemnup C410
npopHIAKTHIECKOTO DKpaH Ha IITaTUBe
o0cyXuBaHUS y4eOHOTO DraperDiplomat

obopymoBanus, Kopi. 6 (170021
TBepckast 001., TBeps, yiI.
[Tpomuna, 1. 3, kopr. 2)

[IepenocHoi IpOEKTOP
LG LG DX 125, DLP
2500 ANSI Lm
[lepenocHoit HOYTOYK




CuHTO

YyebOuasa mebeib

IHomemeHus 1151 CaMOCTOSITEIbHOM PadoThI:

HaumenoBanue OcHallIEeHHOCTDL IlepeyeHb JMIIEH3UOHHOTO
noMenieHuii noMenleHuii 1Jis NMPOrpaMMHOI0
CaMOCTOATEJIbHOM ob0ecrnieyeHusl.
padoThI PekBU3UTHI
MOATBEPKAAIIET0
JOKYMEHTA
YyeOnas ayauTopust s Kommperorep iRUCorp 510 | Adobe Reader XI — 6GecrimatHo

MIPOBEJICHUS 3aHATUN
JEKIMOHHOI'O THUIIA,
CEMHUHApPCKOI0 TUIA, KypCOBOI'O
MIPOEKTUPOBAaHUS, TPYIIIOBBIX U
WHJUBUTYAJIbHBIX KOHCYJIBTAIIHM,
TEKYILEro KOHTPOJIS U
MIPOMEKYTOUHOM aTTECTAIlluu U
camocTosTeNnbHOM padoTel Ne 111
(170021 Tsepckas 06:., TBeps,
yi. [lpommna, 1.3, xopr. 2)

15-2400/4096/500/G210-
512/DVD-
RW/W7S/monwurop E-
MachinesE220HQVB21.5%
Kommnsrotep iRUCorp 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/monwurop E-
MachinesE220HQVB21.5%
Kommnsrotep iRUCorp 510
15-2400/4096/500/G210-
512/DVD-
RW/W7S/monurop E-
MachinesE220HQVB21.5%
Komnsrotep iRUCorp 510
15-2400/4096/500/G210-
512/DVD-
RW/W7S/monutop E-
MachinesE220HQVB21.5¢
Komnerorep IRUCorp 510
15-2400/4096/500/G210-
512/DVD-
RW/W7S/monurop E-
MachinesE220HQVB21.5%
Kommnsrotep iRU Corp 510
15-2400/4096/500/G210-
512/DVD-
RW/W7S/monutop E-
Machines
E220HQVB21.5%
Kommnsrotep iRU Corp 510
15-2400/4096/500/G210-
512/DVD-
RW/W7S/monutop E-

ArcGIS 10.4 for Desktop - Akt
npremMa rneperayv Ha OCHOBE
noroBopa Ne39 a ot
18.12.2014

Bilko 3.4 — GecrmatHO
Google Chrome — 6ecruiaTHO
Kaspersky Endpoint Security
10 it Windows — AKT Ha
nepenauy npas Ne2129 or 25
OoKTs0pst 2016 T.

MS Office 365 pro plus - Ak
npuema-nepeaadr Ne 369 ot
21 urons 2017

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

MaplInfo Professional 12.0 -
AKT 0 nepezaue mpas 1o
yCIOBUSM J0roBopa Ne
26/2014-Y ot 10.02.14
Microsoft Visual Studio
Enterprise 2015 - Akt
npeocTaBieHus npas Ne
Tr035055 ot 19.06.2017
Mozilla Firefox 46.0.1 (x86 ru)
— OecraTHO

Notepad++ - 6ecruiatHO
OpenOffice — OecrmaTHo
QGIS 2.16.2.16.2 Nidebo —
OecriaTHO

WinDjView 2.1 — GecruiatHo




Machines
E220HQVB21.5%
Kommnsrotep iRU Corp 510
15-

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

Ckamnep Plustek OpticPro
A320

Yuebnas mebenb

YueOHast ayuTOpust AJIs
NPOBE/ICHUS 3aHATHUH
JIEKIIMOHHOTO THIIA,
CEMUHAPCKOTo TUIA, KypCOBOTO
POCKTHPOBAHUS, TPYTIIOBBIX
WHIMBHIyJIbHBIX KOHCYJIBTALIUH,
TEKYIIET0 KOHTPOJISA U
POMEXYTOYHOH aTTECTalllU U
camocTosTeNbHOM padoThel Ne 118
(170021 Tepckas 06:., TBepsb,
yi. Ilpomuna, 1.3, xopi. 2)

JlazepHbIil IpUHTEP
SAMSUNGML-2850D
JloCKka MHTEpaKT.
HitachiStarBoard B
KOMIUIEKTE CO CTOMKOMN
Jlocka Oenas opurcHas
MarHuT «Proft
Kommerorep iRUCorp 510
15-2400/4096/500/DVD-
RW

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

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

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

Komnerorep IRUCorp 510
15-2400/4096/500/DVD-
RW

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

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

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

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

Adobe Reader XI — 6ecruratHo
ArcGIS 10.4 for Desktop - Akt
npueMa rnepeaynd Ha OCHOBE
noroBopa Ne39 a ot
18.12.2014

Google Chrome — 6ecruiaTHO
Kaspersky Endpoint Security
10 it Windows — AKT Ha
nepenauy npas Ne2129 or 25
OoKTs0ps 2016 T.

MS Office 365 pro plus - Ak
npuema-niepenadu Ne 369 ot
21 uronst 2017

Microsoft Windows 10
Enterprise - AKT npuema-
nepeaaun Ne 369 ot 21 urond
2017

MapInfo Professional 12.0 -
AKT 0 nepezaye mnpas 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)
— OecrlaTHO

Notepad—++ - 6ecrutatHO
OpenOffice — GecrutatHo
QGIS 2.16.2.16.2 Nidebo —
OecruiaTHO

WinDjView 2.1 — 6ecruiatHo
HIAC-2KOJIOI - Akt
MPEIOCTABJICHUS TTPaB




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

Vuebnasg mebeib

Tr063036 or 11.11.2014
Otxonp! 3.2 - AKT
MPEA0CTaBIICHUS TIPaB
Tr063036 ot 11.11.2014
[T1]IB - Dkomor - AKT
MIPEIOCTaBIICHUS IIPAB
Tr063036 or 11.11.2014
DKO LEHTP.
ABTOTpPaHCIIOPTHOE
NpEaNpUATHE - AKT
MPEA0CTaBIICHUS TTPaB
Tr063036 ot 11.11.2014
DKO LEHTP.
MeramioobpaboTka - AKT
MPEAO0CTaBIICHUS TTPaB
Tr063036 ot 11.11.2014
Oxo neHTp. [Imactmaccer u
MOJIUMEPBI - AKT
MPEIOCTaBICHUS TIPAB
Tr063036 ot 11.11.2014
Oko nentp. Capka - AKT
IIPEIOCTABIICHUS IIPAB
Tr063036 ot 11.11.2014
Oxonor Ulym 2 Cranaapt -
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. Caoucox AKTyanu3anus JUTepaTypHbIX IIpotokom Ne 1  or
JIUTEPaTyphl HCTOYHHUKOB 21.10.2021 3acenanus
Kadenpsl ¢buznueckoi
reorpaguu u 3K0JI0TUU
2. | IV. ®onn IlepepaboTanbl tunosele | [Iporokon  Ne 7 or
OIICHOYHBIX CPEACTB | KOHTpPOJbHbIE  3amaHus s | 31.05.2023 r.
JUI IPOBEJICHUS IIPOBEPKH YpOBHS | 3aceaHus Kaeapsl
MPOMEKYTOUHOMN c(hOopMUPOBAHHOCTH ¢busmdeckoit reorpadum u
aTTecTaluu KOMIIETEHIMH HKOJIOTUU
3. | V. Ilepeuenn BHeceHbl HOBBIE JIEKTPOHHBIE
OCHOBHOM U OUOINOTEYHBIE CUCTEMBI
JOTIOJTHUTEIBHOU
y4eOHOI JuTepaTyphl
4 | I o6beM aynuTOpHON | BHECEHBI H3MEHEHUS nporokosx Ne5 ot

Harpy3ku

22.01.25Vyenoro coBeTa




¢dakynbTera reorpapuu u
I'€09KOJIOTHH




