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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 DKOJOTUU |
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 TMOHATHM O MeToJaX MaTeMaTudeckoil o0paboTKM  JIaHHBIX
OKOJIOTUYECKUX  HUCCIICOBAHWM, TPEACTaBICHUN O MoJeNsaX, mpoliemax,
MOCTAaHOBKAaX MCCIIEOBATEIbCKUX 33]1a4 U METOJAX UX PEIICHUS.

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

Hucuuminna «Maremarnueckue METOIbI B AKOJIOTHH "
MPUPOOTIOIH30BAHUM» BXOJIUT B BAPUATUBHYIO YacTh YYEOHOIO IJIaHA, SIBISETCS
JUCIMIUIMHOW 1o BbIOOpY. Kypc Oasupyercss Ha mpeaiecTByIOIEM H3Y4EHHUU
TaKuxX JUCLMIUIMH, Kak «Maremarnka», «OCHOBBI TEOPHUH BEPOATHOCTEN H
MaTEeMaTU4YeCKOM cTaTuCTuku», «O60mas skonorus». CoaepxaTelbHO OHA
3aKJ1a/bIBa€T OCHOBBI 3HAHUW i1 OCBOCHMS jucuuiuinH «['eopusukay wu
«IKOJIOTUYECKU MOHUTOpUHI», «CouuanbHas 3KOJIOTHUsS», «TeXHOreHHbIE
CUCTEMBI U SKOJIOTUYECKUN PUCK.

4. O0beM TUCHUIIIMHBI (W1 MOaYJIs): 3 3adeTHbIe equanIbl, 108 akameMudecknx
4acoB, B TOM YHcJIe KOHTAKTHAsA padoTa- 54 4. : NpaKTUYECKUe 3aHATUS -S54 4acoB,
caMocTosITeJIbHA padora: 9 yacoB. Kontposs —45 4.

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

00pa3oBaTe/IbHON MPOrPpaMMBbl

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

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

O6J'Ia,[[aTB BJIaJACHUEM 0a30BBIMH 3HAHHSIMU B

obnactu dbyHIaMEHTANBHBIX  pa3/esioB
MaTeMaTHKd B 00beMe HEOOXOIUMOM ISt
BIAJICHUsI ~ MAaTeMaTHYeCKUM  alapaToM
IKOJIOTHUECKUX HayK, 00paboTkH

uHpOpMallMl W  aHauu3a JaHHbIX 110

-BJIaJI€Th: MCTOAAMH MAaTCMAaTHYCCKOI'O aHaJIn3a

U o0pabOTKM JaHHBIX IO DOKOJIOTMH U
IPUPOIOTIONTB30BAHUY;
-yMeTh: MIPUMCHSITh 0a3oBBIC 3HAHHUS

(I)YHI[aMeHTaJ'ILHLIX pa3aciioB MaTEMATUKU IIPU
PEIICHNH 3KOJOTHUYCCKUX 3aaa4;

9KOJIOTUH U Tipupoomnob3oBanuto (OIIK-1) | -3HaTh: byHIaMeHTalbHbBIE paszensl
MaTEeMaTHKHU

BIIQJICHUE METOJaMH TE€OXUMHUYECKHUX U | -BJaJeTb: OCHOBHBIMH METOJIaMH aHaju3a

reopu3NYeCKUX HCCIEIOBAaHUH, OOIIEr0 W | MHOTOMEPHBIX  JAHHBIX  JJIS  CHCTEMHOTO

r€0’KOJIOTHYECKOTO KapTorpadupoBaHus,
00paboTKH, aHanM3a W CHHTE3a IOJEBON M
nabopaTopHOi T€0’KOJIOTHYECKOM
uHpopmanuu, MeTOoJaMH 00paboTKH,
aHaJM3a U CUHTE3a MOJIEBOM M J1abopaTopHOH
skosorndeckoi nadopmanuu (IK-21)

W3Y4YECHUSI TEOIKOCUCTEM U PalOHUPOBAHUS
TEPPUTOPUH;

-yMeTh. NPUMEHITh MAaTEMAaTUYECKUE METOMbI
MpU aHaJu3€ OKOJOTMYECKUX MPOIIECCOB U
SIBJICHMI;

-3HaTh: CTAaTUCTUYECKWHA aHaau3 JaHHBIX,
KOPPEJIALIMOHHBIA ~ aHANU3 U1 BBIABICHUSA
B3aUMOCBS3EN MEXKIY reorpauueckuMu




00BEKTaMHU; PErPECCHOHHBIN aHAIU3 U METOMbI
WHTEPIOJISILUY U1l IPOTHO3UPOBAHUS Pa3BUTHUSA
T€X WM UHBIX NMPHUPOJAHBIX IIPOLIECCOB; AHAIU3

BPCMCHHBIX pAOO0B.

6. @opma NMPOMEKYTOUHOI aTTeCTAIMMU: IK3aMEH.

7. SI3bIK NIpenogaBaHusl PYCCKHM.

Il. Conep:xkanue mMCHMIUIMHBI (WA MOMYJIsl), CTPYKTYPHPOBAHHOE IO TeMaM
(pa3nesiam) ¢ ykazaHueM OTBEIEHHOTO HA HUX KOJMYECTBA aKAeMUYeCKUX YaCcOB

H BUI0B yqeﬁnblx 3aHATHH

1. /s cTyAeHTOB 04HOM opMbI 00yUeHUSs
IV. PaGouas yueOHasi nporpaMmma

VYuebHas mporpamma —
HaWMEHOBAHHUE Pa3IeNIOB H TEM

Bcero,
qac.

KonrtakTtHas pabora

Jlexuun
Jac.

IIpakTu-
YECKHE
3aHATUA,
yac

Camocros-
TEJIbHAS
pabora, yac.

Tema 1. BBenenue

OO0mue npeacTaBieHus 0 MaTEMAaTHIECKUX
MeTogax. HeoO0xoauMocTh ncnonb30BaHus
MAaTEMATUYCCKHUX METOAO0B B I'COOKOJIOTHYCCKUX
UCCIIeTOBaHMIX. BO3MOXXKHOCTH MCTIONIBb30BAHUS
MaTEMaTUYCCKNX MCTOJ0B.

Tema 2. MaTemaTH4eckoe MoJeJMPOBAHNE B
3K0JIOTHH

OO01ue NpUHIKIIBI TIOCTPOCHUS MOJIETIEN B
9KOJIOTHH. DJIEMEHTBI MOJEIUPOBAHMS. DTAIIbl
MIOCTPOEHUSI MaTeMaTH4ecKoi Mojienu. OCHOBBI
HKOJIOTOMETPUKH. BbIOOpOUHBII MeTOT B
9KOJIOTOMETPHUKE.

Tema 3. BepositHocTHast npupoaa
IKOJIOTHYECKHMX MPOIecCcoB, reorpadguuecknx
SIBJICHHH M 00bEKTOB

['eorpaduyeckre 0ObEKTHI KaK CTydailHbIE
BEJIMYMHBI. DKOJIOTHYECKUE MPOLIECCHI U ABJICHUS
Kak CIy4alHble BEIUYHHBL. [Iprumepsl
HE/IETEpPMUHUPOBAHHOCTHU Teorpaduyeckux
00bekToB. KonnuecTBeHHbIE METO/IbI ONUCAHUS
CIly4aiHbIX Bean4MH. [ToHsTHE BEPOSITHOCTH.

3aKOHBI pacrpeesieHUs] CITyIaifHOW BEJIMYHHBI.
I'ucrorpamma. MnTerpanbHast QyHKIHS
pacnpezenenus. YucnoBble XapaKTepUCTUKN
CIIy4alHbIX BeIu4uH. [IpuMeps! ncnonp3oBaHus
YHCIIOBBIX XapaKTepucTUK. OCHOBHBIE
TEOPETUUECKHE 3aKOHBI PACIIPEIEIICHNUS:
paBHOMEpHOE, ["ayccoBo, Ilyaccona, [Tupcoso,
JIOTHOpMAaJIbHOE. BO3MOKHOCTH HX IPUMEHEHUS
IIpH aHajn3e reorpapuiyeckiux o0bEKTOB.




Tema 4. D1eMeHTHI THHEHON aaredpbl
[TonsiTue Matpuilbl. DeMEHTapHbIE JEHCTBUS C
MaTpuiamu (GOpMHUPOBAHUE MATPHULIBL, CIIOKEHHUE
U BBIYMTAHUE MATPULl, YMHOXKEHHUE U JICJICHUE
MaTpHUILIbl HA KOHCTAHTY).

YMHOkeHue wMarpuil. OOpaimieHue MaTpui |
CUCTEMEI ypaBHEHUH. Onpenenurenu.
CoOCTBEHHBIC 3HAUYCHUS U COOCTBEHHBIE BEKTOPBI.

Tema 5. IlocTpoeHne W aHAJM3 IKOJIOTHUYECKHX
Mozeseid. KoppeasiumoHHbIA U perpeccCHOHHbIN
aHAJIU3bI

[Tonstue reocucremsl. [Ipuznaku reocucrem.
CucTeMHBII MOJX0/] B TEOIKOJIOTUH.
MopenupoBanue reocucteMm. BzanMocss3p
KOMIIOHEHT reocucteM. Bo3moxHocTH
KOJIMYECTBEHHOM OLICHKU CBA3EH MEXIY
KOMIIOHEHTaMH cucTeMbl. KoppenssnnoHHbII
ananu3. Koaddumument xoppensaiuu. CBoicTBa
kod(dunmenTa koppensauuu. TOYHOCTh
ornpeaeneHus: KO3PPUIMEHTa KOPPEISIIIHH.

Perpeccronnpiii  aHamm3. @OyHKUMH perpeccum.
ObocHoBanne BbIOOpa BHAA PErpeccud IS
HaumOojee TOJHOTO OMUCAaHUS  3aBHCUMOCTEH
MEX/1y KOMIIOHEHTaMH CUCTEMBI.

Tema 6. UHTepnoJsiMOHHBbIE POLETYPHI
MeTtoibl MHTEPNOJSALMN C PAaBHOMEPHOW CETHIO.
Meron HaummeHblMX KBajapaToB. CocTaBieHUE
CUCTEMBI HOPMAJIBHBIX YPaBHEHUU U €T0 pPELICHUE.
KonuuecTBeHHbIE  OIIEHKM TOYHOCTH  METOJA
HAaMMCHBIINX KBaapaToB npu YBCINYCHUN
pa3sMEpPHOCTH HOPMAJIbHOW CUCTEMBI.

Tema 7. AHAJIN3 BpeMEHHBIX
(IPOCTPAHCTBEHHBIX) PSAAOB HAOTIOACHU I
Omnpenenenre BpeMEHHbBIX PAJIOB, UX crienuduKa.
Tpennasl, MmeToas! ux BolAeneHUA. CTaTUCTUYECKAS
(buabTpanus U CTiIa)KMBaHUE BPEMEHHBIX PSAOB.
MeTobl CIiIaKMBaHUsI BPEMEHHBIX PSIOB.

I"apmoHnueckuii ananms.

Pan @ypre. Paznoxenne BpeEMEHHOTO psiia B P
@ypbe. Bknaa oTAEeNIbHBIX TAPMOHUK B IUCIIEPCHIO
psga. AHanu3 HEMEPUOAUYECKUX COCTABISIONINX.

ABTokoppensaunonHas pyHkuus. [lonstue o
CIIEKTPAJIbHOM aHAJIN3E.

[IpuMeps! HCTIOIB30BAHMS CIIEKTPAIIBHOTO aHAJIN3a
B F€0JKOJIOTMUECKUX UCCIIEN0BaHUAX. MeToIbI
IIPOTHO3a HA OCHOBE BPEMEHHBIX PSAJOB.




Tema 8. MHOroMepHbIii aHATH3
OO6m1as XxapakTepruCcTUKa MHOTOMEPHOU 5 4 1
reorpagpuuecKoi CUCTeMbl. MeTOo/Ibl aHAIN3a
MHOTI'OKOMIIOHEHTHOU cucteMbl. KoppensiuuonHas
Marpuia. MHOXKECTBEHHAs IMHEMHAS PErPECCUS.
CrinaxxuBanue nojeil reorpagueckux JaHHbIX.
[TonnHOMMaNbHAS aIPOKCUMALUS
reorpaduueckux nojieil. Pacnpenenenue Touek.
Meroa Onmxaitmmx Touek. [loBepxHOCTH TpeHa.
[IpuHUKIIBI MATEMATUYECKOTO PAlOHUPOBAHMUSL.
Koppemnsiuonnslie kapTel. MeTO TIIaBHBIX
KOMITOHEHT. MHOTOMEpHBIN (PaKTOPHBIN aHAIH3.

Tema 9. MeToabl ONTHUMHU3ALNH
Meron Jlarpanka. MeToapl TMHEHHOTO 5 4 1
nporpaMmmMupoBaHus. OyHKIMOHATBHBIE MOJIEIIH.
Mopenu nporeccoB, CoAEpKaUX 0OOBIKHOBEHHBIE
middepeHnmanbapie ypaBHeHHsE. CTaTHCTHYECKHE
MOJeNIM JUHAMUKHU. bajsaHcoBble MOenH.

KourpoJsb 45

UTOT'O 108 54 9

Coaep:xkanue y4eOHOH NporpaMMbl U CHUIIIMHBI

Tema 1. Beenenne

OOmue npeacTaBieHUs O MaTeMaTHyecKux Meroaax. Heob6xoaumocTh
UCIIOJIb30BaHUs MAaTEMAaTHYECKUX METOJOB B I'€0IKOJIOITMYECKUX HMCCIIEIOBAHUSAX.
B03M0HOCTH UCIIOIB30BAHUSA MATEMATUYECKUX METOIOB.
Tema 2. Marematnueckoe MOACINPOBAHUE B DKOJIOTUU

OOmue nPUHLUIBI TOCTPOSHUS MOJENed B OKOJOTHH. OJIEMEHTHI
MOJEJIMPOBaHUA. OTalbl IOCTPOEHUS MaremMaTHdyecko Moxaenn. OCHOBBI
HKOJIOTOMETPUKH. BBIOOPOUYHBIN METOJ] B KOJIOTOMETPUKE.
Tema 3. BeposiTHOCTHast mpHpoAa 3KOJOTUYECKHUX MPOLIECCOB, TeOrpapuIeCcKux
SBJICHUN U 0OBEKTOB

['eorpaduueckrne OOBEKTHI KaK CHydalHble BEIUYUHBI. DKOJOTHUECKHUE
ITPOLIECCHI 151 SABJICHUSA KaK CIIy4aiiHbIe BEJINYMHBI. [Tpumepsnl
HEJETEPMUHUPOBAHHOCTU reorpaduueckux o00bekToB. KomnyecTBEHHbIE METObI
ONMCAHUA CIyYalHbIX BeIW4uH. [[oHATHE BEpOATHOCTU. 3aKOHBI pacHpenceHuUs
cily4ailHOW BenmuuuHbL. ['ncrorpamma. MuTerpanpHas GyHKUIUS pacipeneacHus.
HucioBble XapakKTEpUCTUKHM CIIy4aWHbIX BelWuuH. [IpuMepsl ucnonab3oBaHus
YUCJIOBBIX XapaKTepUCTUK. OCHOBHBIE TEOPETHUECKHE 3aKOHBI PaCHpPEIEIICHUS:
paBHOMepHOE, ['ayccoBo, Ilyaccona, [Iupcona, noraopmansHoe. Bo3MoxHOCTH UX
MPUMEHEHUS TIPH aHan3e reorpaduuecknx 00bEeKTOB.
Tewma 4. DeMeHTHI IUHEWHON anreOpsl

[lonatne  Marpuupl.  DJIEMEHTapHblE  ACHUCTBHS €  MaTpULAMH
(bopMupoBaHuEe MaTpHIlbl, CIOXKEHHWE M BBIUUTAHUE MATPHUL, YMHOXEHUE H
JIeJICeHHEe MATpUIlbl Ha KOHCTAHTY). YMHOXeHue matpuil. OOpallieHrne Matpul u
cucteMbl ypaBHeHud. Onpenenurenu. CoOCTBEHHbIE 3HAYEHHS M COOCTBEHHBIE
BEKTOPBI.



Tema 5. IlocTtpoeHne u aHanM3 SKOJOTHUYECKUX Moaenen. KoppensunoHHbIA n
PErpeCCUOHHBIN AHAIN3BI

ITonstue reocucremsl. IlpuzHaku reocucreM. CHCTEMHBIM IOAXOA B
reoskojornd. MoaenupoBaHue reocucTeM. B3auMOCBsA3b KOMIIOHEHT I'€OCUCTEM.
B03MOKHOCTH KOJINYECTBEHHOM OLICHKHU CBS3€M MEXy KOMIIOHEHTAMH CHCTEMBI.
Koppensumonnsiii ananus. Koadduuuent koppensuuu. CpoiictBa ko3 dunrenrta
KOPPEISLHUN. TouHOCTB OIIpENECIICHUS KO3 punmeHTa KOPPEJISALHH.
Perpeccuonnbiii ananmu3. @ynkuum perpeccund. OOGOCHOBaHUE BbIOOpa BHIA
perpeccun s HauOoyiee  TOJHOTO — ONMCAaHUS  3aBHCHMOCTEH  MEXIY
KOMIIOHEHTaMU CHCTEMBI.
Tema 6. UHTEpNOIALIMOHHBIE NPOLEAYPHI

Mertonpl MHTEpHONSAIMUA C PAaBHOMEPHOM CEThIO. MeToa HanMeHbIIUX
kBaapaTtoB. COCTaBJIEHUE CHUCTEMBbl HOPMAJIBbHBIX YPaBHEHHUH W €ro pEIICHHUE.
KonuyecTBEeHHBIE OLICHKM TOYHOCTH METOJAa HAWMEHBIIMX KBAaJApaTOB IpHU
YBEIIMYEHUH Pa3MEPHOCTH HOPMAJIbHON CUCTEMBI.
Tema 7. AHanu3 BpeMeHHbIX (IIPOCTPAHCTBEHHBIX ) PAI0OB HAOIIOACHUN

Omnpenenenne BPEMEHHBIX pAIOB, UX cHenuduka. TpeHIbl, METOAbl HX
BblieneHus. CrtaTucThyecKas (pUiIbTpalus U CIVIaKMBAHUE BPEMEHHBIX PSIIOB.
Mertoapl criaaxuBaHusi BPEMEHHBIX PSAAOB. MeTOBI BBIAEICHUS NIEPUOAUYECKUX
cocrasisronmx. I'apmonnueckuii ananus. Psag ®@ypee. Pasnoxenue BpeMEHHOTO
pana B psaa Pypse. Briag OTHENbHBIX TAPMOHUK B JIHCIEPCHUIO psiAa. AHAIN3
HEMEPUOINYECKUX COCTaBISAIOMMX. ABTOoKOppensuuonHas ¢yHkuus. [lonarue o
CIIEKTpAJIbHOM aHanu3e. [IpuMepsl MCIONB30BaHUsA CIIEKTPAIbHOTO AHAIN3a B
TE0IKOJIOTUYECKUX HUCCIEAOBAaHUAX. METONBI IMPOTHO3a HAa OCHOBE BPEMEHHBIX
PAIOB.
Tema 8. MHOrOMEpHBIN aHAIN3

OO01mast xapakTepucTKa MHOTOMEPHOU Teorpauueckoil cucTeMbl. MeTo bl

aHaJlnu3a  MHOTOKOMIIOHEHTHOW  cucrtembl.  KoppemsdnuoHHass ~ MaTpuua.
MuoxxecTBeHHas: JuHeHHass perpeccus. CriaxuBaHue TMojed reorpaduueckux
nanueiX.  [lonmHOMManbHas ~ ammpoKCUMalMs  reorpauueckux  MoJieH.

Pacnpenenenne todyexk. Merton Ommkaiimux Touek. [loBepxHOCTH TpeHAa.
[IpuHIMIIBI MaTeMaTHYECKOrO paroHupoBaHus. Koppersiunonnsie kapTel. Meton
IJIaBHBIX KOMIIOHEHT. MHOTOMEpHBIH (hakTOpHBIN aHanu3. KiacTtepHbiii aHamus.

Tema 9. MeToapl oITUMHU3AIAN

Meron Jlarpanxa. Mertob1 JIMHEWHOT O MIPOTPaMMHUPOBAHUSL.
OyHKIMOHANIBHBIE MOJEIU. MoJenu MNpoleccoB, CoAepKalluX OOBIKHOBEHHbBIC
nuddepenupanbapie  ypaBHeHHs.  CTaTUCTUYECKHME  MOJEIM  JUHAMHUKH.
banancosrie Mmoienu.

I1l. IlepeyeHbp y4eOHO-METOAMYECKOr0 O0ecmeYeHUsl VIS CAMOCTOATEJIbHOM

padoTHI 00y4aKOIIMXCH M0 AUCHMILVINHE (M MOIYJIIO)

1. Tlman npakTuueckux pabot

2. Meroanueckue pPeKOMEHAAIMM MO OPTaHU3alUUd CAMOCTOSTEIHHOW PpadOThI
CTYJEHTOB



3. IIpuMepHbI€ TECTHI 110 KypCy
4. Borpochl 1151 MOATOTOBKH K 9K3aMEHY

IV. ®oHx o1leHOYHBIX CPeICTB /IJIsl MPOBEAEHUsSI MPOMEKYTOUHOM aTTecTAlluN
00y4aIMXCcs M0 JUCUMILIMHE (WIH MOYJIIO)

1. TunoBbIe

KOHTPOJIbLHBIEC

3aJaHus

AJISA

NMPOBEPKH  YPOBHS

chopmupoBannocTu komnerennuii OIIK-1 (Bnagenue 6a30BbIMH 3HAHUSMH B
obOnacTu GyHIAMEHTAIBHBIX pa3/esIOB MaTEMAaTUKH B 00BbeMe, HEOOXOIUMOM IS

BJIIaICHUA MATCMATHUYCCKUM  allllapaTOM 3KOJIOTUYCCKUX HAYK,

00paboTKH

I/IHCI)OpMaI_II/II/I K aHaJIn3a JaHHBIX I10 59KOJIOTHH U HpI/IpOI[OHOHBSOBaHI/IIO;)

Jdran (popMuUpoOBaAHUSA
KOMIIETEHIIUH, B KOTOPOM
y4yacTByeT IMCUHUINIHHA

TunoBble KOHTPOJIbHbIE
3aaHus IS OLleHKH 3HAHUM,
YMeHH i, HABBIKOB

Iloxa3zatenu n
KPUTEpPHUHU OLlEHUBAHUS
KOMIIETEHIIMH, IIKAJIa
ONEHMBAHUSA

BJaJIeTh - COCTaBHTb 3aKOH | 3aJjaHKe BBITIOJHEHO BEPHO -

3-i 3Tan pacmpeaeneHus ciyqaitHo# | 1 Gayn
BEJIMYMHBI, Nmerorcst HeOOobIINe
- HaBbIKaMH paboTel c 0a3oii | HeTouHocTH — 0,5 Gamna
JaHHBIX B  I[IAKeTe aHanM3a | 3ajaHue BBINOJIHEHO
Microsoft Excel, HeBepHO — () GaIoB
- TPOBECTH aHAJIN3 BPEMEHHOTO | 3aJaHue BBITOJHEHO BEPHO -
psaa, BBISIBUTH TPEHM, CriaaauTh | 2 Oaria
BPEMEHHOU P, Nwmerorcs HEKOTOPbIE
- COCTaBUTh U MPOAHAIU3UPOBATH | HETOYHOCTH - 1 Oamn
KOPPEISIIUOHHYI0O ~ MaTpully B | 3agaHue BBITTOJIHEHO
3aJjJa4yax MHOTOMEPHOTO0 aHanu3a, | HeBepHO — () OaioB

yMeTh - paccumTarh YHCIIOBBIE | 3alaHue BBITIOJHEHO BEPHO -

3-i aTan XapaKTEPUCTUKHU ciyuaitHolt | 1 6amn
BEJINYHHEI, HNmerotcs HeOOoJIbIINE
- ompeaenuTh  kodpdunueHt | HetouHocTH — 0,5 H6amna
KOPPEISIIUA MEXIy IpoleccaMu | 3aJaHue BBITTOJIHEHO
U SIBJICHUSIMY, HeBepHO — 0 OansioB
- TIPOBECTH  PETPECCHOHHBIN | 3aaHne BBITOIHEHO BEPHO -
aHalIn3; 2 Oaiuta
- pa30uTh BBIOOPKY Ha KilacTepsl; | Mimerorcst HEKOTOPbIE
-IIOCTPOUTH HETOYHOCTH - 1 Oani
ABTOKOPPENSILMOHHYI0 (YyHKIUU | 3a/jaHue BBIIIOJIHEHO
U pOaHaIU3UPOBATh ee | HeBepHO — 0 OasoB
MIOBEJICHHE,

3HATh - J1aThb OTpE/eICHHE OCHOBHBIM | 3aJaHWE BBITOJHEHO BEPHO -
3-i aTan MOHSATHSIM Kypca, 1 6ann

- 3HaTh OCHOBHBIE  METOIBI
cucTeMaTu3aIuu u a”aamza
JAHHBIX,

Nmerorcsa HeOOJIBIIIE
HetouHoctu — 0,5 6amna
3amanue BEIIIOJIHEHO

HeBepHO — 0 GansioB

- 1aTh KJIacCU(PUKAITNIO
MaTEeMaTHYECKUX METOJIOB
aHajam3a u 00pabOTKH JaHHBIX,

3ajiaHue BBITOJTHEHO BEPHO -
2 damna

Nwmerorcest HEKOTOPBIE




HETOYHOCTH - 1 Gai
3aganue BBIITOJIHEHO

- 001acTh NPUMEHEHUS
Pa3IUYHBIX MAaTEMaTHIECKUX

METOJIOB; HeBepHo — () 6amioB
TumoBbie  KOHTPOJIbHBIC  3aJaHUSA  JJS  NPOBEPKH  YPOBHS
chopmupoBaHHOCTH KOMIIeTeH Uit IK-21 (BnageHue METOAaMU

TCOXHUMUYECKUX M TeOPH3NUECKUX HCCICIOBAHUU, OOIIETO U T€OIKOJIOTHYECKOTO
KapTorpadupoBaHusi, 0OpabOTKH, aHaIM3a M CHHTE3a MOJEBOW U JabOpaToOpHOI
Te0dKOJIOTHUECKOW HH(pOpMalnu, MeTojaMu 0O0padOTKM, aHalM3a W CHHTE3a
TI0JICBO 1 Ta0OPATOPHOM IKOJIOTHIECKON HH(POPMAITHH)

Jrtan popMHUPOBAHUS
KOMIIETEeHI[HH, B KOTOPOM
y4acTByeT JMCHUIIIMHA

TunoBbie KOHTPOJIbHbIE
3aJaHus JJI9 OLleHKH 3HAHUIA,
yMeHHi, HABBIKOB

Iloka3zaTenu u
KpPUTEPU OLlEeHUBAHUS
KOMIIeTEeHIINH, IIIKAJIa
ONEHMBAHUS

BJaJ1eTh - HaBbIKaMH 00pa0OTKH M aHanmu3a | 3aaHue BBITOJHEHO BEPHO -
2-¥ yTan HKOJIOTMYECKUX TaHHBIX B Takere | 3 Oayuia
ananm3a Microsoft Excel; Nmerorcs HeOoIbIINE
- HaBBIKAMU aHAJIM3a U PEIICHHsI | HETOYHOCTH - 2 Oasia
3ama4 ontumuzanyu | merorcs CyLIECTBEHHBIC
parMoOHAIBHOTO omnOku - 1 6asur
PUPOIONOIH30BAHNS; 3ananue BBINTOJIHEHO
HeBepHO — () 6aoB
yMeTb - TPOBECTH TAapMOHHMYECKHH U | 3aaHue BBIOJHEHO BEPHO -
2-it yTan CIIEKTPaJIbHBII aHanu3 | 3 Oamna
BPEMEHHOT0 PA/Ia,; Nwmerotes HeOobIIHe
- MOJIb30BAThCS METOJIaMHU | HETOYHOCTH - 2 Oaya
MHOTOMEPHOTO aHaiM3a JaHHbIX | MmeroTcs CyLIECTBEHHBIC
npu 9KOJIOTMYECKUX | OmMOKH - 1 Gann
UCCIIE/IOBAHMSIX; 3ananue BBITTOJIHEHO
HeBepHO — 0 GansioB
3HaTh - 000CHOBaTh MPUMEHEHHE TOTO 3agaHue BBINOJIHEHO BEPHO -
2-¥ yTan WM MTHOTO METO0J1a B KOHKPETHBhIX | 3 Oaia

3KOJIOTUYECKHUX HCCICAOBAHMUSX,
- IPUEMbI MAaTCMATUYICCKOT'O
MMPOrHO3NPOBAHNA TOBCACHUS
paccMaTpuBaeMbIX IIPOLECCOB;

HNmerotcs HEOOJIbIIINE
HETOYHOCTH - 2 Oala
Nwmerorcs CYILIECTBEHHBIE
omunoOku - 1 6amn

3amanue BBIIIOJIHEHO

HeBepHO — 0 GansioB

V. IlepevyeHb OCHOBHO M JIOTIOJIHUTEILHON YUeOHOI JIUTepaTypbl, He00X0AUMOI
JIJI51 OCBOCHMSI TMCUMIIIMHBI (MJIM MO/TYJIs1)
a) OCHOBHas JUTEpaTypa:

1. Koran, E. A. Teopus BeposiTHOCTE M MaremMaTU4yecKasi CTaTUCTUKA :
yueOnuk / E.A. Koran, A.A. FOpuenko. — Mocksa : UHOPA-M, 2020. —
250 c. — (Cpennee npodeccuonaibHoe oOpaszoBanue). - ISBN 978-5-16-

015649-1. -

Tekct

https://znanium.com/catalog/product/1044968

AIEKTPOHHBIN. -

URL:



https://znanium.com/catalog/product/1044968

2. Craructuuecknii ananu3 naHHbix B MS Excel : yue6. mocobue / A.1O.
Koznog, B.C. Mxutapss, B.®. [llumos. — M. : UTHOPA-M, 2017. — 320 c. —
(Beiciiee  oOpasoBanue:  bakamaBpuar). —  Pexum  jmocryna:
http://znanium.com/go.php?id=858510

3. Cratuctuueckas o0pabOTKa JaHHBIX B  Y4EOHO-MCCIIEAOBATEIBCKUX
paborax: [DnekTpoHHBIM pecypc]: YueOHoe mnocobue / Bonkosa II.A.,
[MIunynos A.b. - M.: ®opym, 2016. - 96 c. — Pexum pocryna:
http://znanium.com/catalog.php?bookinfo=556479

4. MaxoBa, H. b. Teopus BepoOSATHOCTEI U OCHOBBI MaTeMaTHYECKOU
CTAaTUCTHUKH : Kypc nekmuii / H. b. MaxoBa. - Mocksa : U3a-Bo AnbTanp-
MI'ABT, 2019. - 85 ¢ - Teker : oanektponnsii. - URL:
https://znanium.com/catalog/product/1057265

5. Maremaruueckass o0paboTtka pe3ynbratoB usMmepenuit/llInakos I1.C.,
FOnaxoB FO.JI. - Kpacnosip.: COVY, 2014. - 410 c.: ISBN 978-5-7638-3077-4
[D1eKTpOHHBIHI pecypc] - Pexum JIoCTyma:
http://znanium.com/catalog.php?bookinfo=550266
0) JOMOJIHMTEJIbHAS JIUTEePATypa:

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

2. Cratuctuueckass 00pabOTKa JaHHBIX B  Y4eOHO-HCCIEAOBATEIbCKUX
pabotax: [DnexkTpoHHBIM pecypc]: YueObHoe mnocobue / Bomnkosa ILA.,
[lunynos A.b. - M.:. ®opym, 2016. - 96 c. — Pexum pgocryna:
http://znanium.com/catalog.php?bookinfo=556479

VI. Tlepedyenn pecypcoB uHGPOPMANMOHHO-TEIEKOMMYHUKAIIMOHHOH ceTn «UHTepHeT»,
HEeO00XOAUMBIX JIJI1 OCBOCHMS TMCHUIIIMHBI (MJIM MOYJIS)

1. O6pa3zoBatenbHBIN reonoptain TBEpPCKOTro rocy1apCTBEHHOTO YHUBEPCUTETA;
http://national-atlas.ru, http://geoportal.tversu.ru

2. ABToMaThuecKas METEOCTaHIUMs Ha TEPPUTOPHH Y4eOHO-TabopaTOPHOTO KOpIyca;

http://meteo.telessoft.ru
Cospemennvie npogheccuonanvuvie 06a3pl OAHHLIX U UHGOPMAUUOHHBIE CHPABOYUHDBIE
cucmemul:
- Penosuropwmii Hayunsix myonukanuii TBI'Y — http://eprints.tversu.ru .
- Hayunas snexrponnas 6ubnmorexa eLIBRARY http://elibrary.ru/

VIl. Meronnyeckue ykazaHusi /sl 00y4AIOIIUXCHA MO OCBOEHUIO JUCUHMILIMHBI
(nm MoyJist)

1) Cooepotcanue memoouueckux pa3paoomox

Ilnan npakTnyecknx padbor
1. Pacuetsl u ananu3 QyHKIUI pacrpeeieHus] CITy9ailHOW BETUIMHBI.
2. BpluncneHne YHUCIOBBIX XapaKTEPUCTUK, TOCTPOCHHE TUCTOTpamM, TabIuIl
COMNPS)KEHHOCTH.
3. KoppensuuoHHBIN aHan3, BEIYUCIEHUE KOYPPUIUEHTOB KOPPEISALHUU.
4. ITlonydyeHHWe JMHEWHOTO YPAaBHEHUS PETPECCHM, HEIMHEWHOTO YpaBHEHUS
perpeccun.



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/
http://geoportal.tversu.ru/
http://meteo.telessoft.ru/
http://eprints.tversu.ru/
http://elibrary.ru/

5. Belgenenre noNMMHOMHAAIBHBIX TPEHAOB.

6. Criia)xrBaHUsI BDEMEHHBIX PSIIOB PAa3IMYHBIMU METOAAMMU.

7. FapMoHWYECKHM aHAIN3, pa3iiokeHrne QyHKIUN B moJuHOM Dyphe.

8. [TocTpoeHue aBTOKOPPEIAIUOHHON (PYHKITUH.

9. CriekTpaJIbHBIN aHAJIN3.

10. TloctpoeHue KOPPENISALMOHHON MAaTpULbl, YPAaBHEHHS MHOYECTBEHHOMN
JIMHEWHOMN PETPECCUM.

11. KoMIOHEHTHBIN aHATU3.

12. - 18. IlpumeHeHHe TMakeTa CTATUCTHUECKUX Mporpamm g o0paboTKH
F€03KO/IaHHBIX.

3. MeToauueckue PpeKOMEHJAUHMH MO0 OPraHM3aAlUH CAMOCTOSTEJIbHOI
padoThI CTYICHTOB
Bubl caMocTosATENnbHON pabOTHI:

® U3y4YEHUE HEKOTOPBIX TEM Pa3JIeioB Kypca;

e HanucaHue pedeparoB Mo Kypcy;

® BBINIOJIHEHHE PACUYETOB.

PacueTsl 1 aHanu3 (QyHKIUI pacnpenesneHus, YUCIOBBIX XAPAKTEPUCTUK,
TUCTOTpamMM, TaOJHI] CONPSKEHHOCTH, KOA(DPPUIUMEHTOB KOPPENALMH, JTUHEHHOTO
YPaBHEHUS PETPECCUM, HEIMHEMHOIO0 YPaBHEHHs PErpPECCHH, MOTMHOMHAIBHBIX
TPEHJIOB, CTJaXUBAHUS BPEMEHHBIX PSA0B, (DYHKUUN pa3iokKeHUS B IOJIUHOM
®dypbe, aBTOKOPPEIALUOHHBIX (PYHKUINN, KOPPEISILIMOHHON MaTpUIlbl, YpaBHEHUS
MHO>KECTBEHHOU JINHEWHON PErPECCUH, IIOCTPOCHHE CIIIAKEHHBIX MOJIEH.

Tembl U1 caMOCTOSATENIbHON pabOTHI:
OCHOBBI TEOPUH BEPOATHOCTEN.
DNeMEeHThI IMHEWHOHN areOpsbl.
Metoapl IMHEMHOTO TPOTrPaMMUPOBAHUSL.
PekomeHiyeMble TeMbl pedepaToB:
e MaremaTnuecKkue MOAEIHN YKOJIOTUYECKUX ITPOLIECCOB.
e UHrepnoysinus, anmpoKCHUMalus, OHKCTPANoJALMs KaK aHaJIUTHYECKUE
METO/IBI.
DKOJIOrOMETPHKA.
CratucTryeckne OUEHKH MapaMeTpoB paclpeAesIeHHsl CTyYailHbIX BEJIHYMH.
CraTucTHUYECKHE OLICHKH TMIOTE3 00 3KOJIOTMUECKUX MOJEISIX.
MHorodakTopHbIE€ FKOJIOr0-MaTEMaTUYECKUE MOJIEIH.
MeTon HauMEHbIINX KBaJIpaTOB.
OCHOBHBIE MOJIOKEHUS TEOPUH BEPOSTHOCTEM.
DNeMEHTHI IMHEHHOTO IPOrPAMMHUPOBAHMS B T€0IKOJIOTHH.
JUIsl CAMOKOHTPOJISL CTYAGHTaM PEKOMEHYETCSl MCIIOIb30BATh CIIEYIOLINE
IPUEMBL:
- pU  BBINOJHEHUM TEKYUIMX 3aJaHUll  MaKCHUMAJIBHO  HCIIOJIb30BaTh

(parMeHThl IPEIBITYIINX, YTO MO3BOJIUT OLIEHUTh IPUOOPETECHHbIE HABBIKH;

- MBITaThCS KAXKJO0€ 3aJ]aHUE BBIMOJIHATH C TOKYMEHTUPOBAHUEM PE3YIIHTATOB

JUTSI IOCTOSIHHOTO MCIIOJIb30BaHUSI BCEr0 KOMILJIEKCA MPOrPAMMHBIX CPEJICTB




Y BBISIBJICHUSI HIOAHCOB €r0 MPUMEHEHUS.
JIns cuCcTeMaTU4ecKOro KOHTPOJIS MPENOAaBaTENIeM pe3yJIbTaTUBHOCTU
W3Yy4YCHHS MaTepuana:

- IpU HU3YYECHHH TEOPETUYECKOr0 MaTepuana MaKCHMalbHO HCIOJIb30BATh
NEPEKPECTHBIE CCBUIKM [0 MaTepuaidy I 3aKpeIUICeHus METOHOB
BBIYMCJIEHUS U IPUMEHEHUS CTAHAAPTHBIX BEIYUCIUTENBHBIX IPOUENYD;

- TpU BBINOJHEHUU MPAKTUYECKOr0 MaTepuana J100MBAThCS HCIOIb30BaHUS
BCEr0 KOMIUIEKCA MPOrpPaMMHBIX CpPEICTB B HHTEpPECax BbISBICHUS
MPOOJIEMHBIX BOITPOCOB U HEYCBOEHHBIX ONEPALIUN.

B mpomecce caMocTosiTenbHOW  pabOThI  CTYJIEHTaM  PEKOMEHIyeTCs
ucnonbzoBaTh IIK u cucremy INTERNET 11 nonyuenus wumeromeics
uHbOpMAIlMU M TIOWCKA JUTEpaTyphl MO TMPEAJOKEHHBIM TemaM pedeparos,
MPAKTUYECKUX PaldOT W YIIIyOJICHHS 3HAHUH MO Kypcy “MaTremaTudecKkue MEeTO bl
B reorpaduu U T€0IKOJIOTHH .
dopma KOHTpOJIS: 1abopaTOpHbIE PadOTHI, MUCbMEHHbIE pabOTHhL, pedepaTsl.

3. IlpuMepHbIE TECTHI O KYPCY

1. JIns1 BEpOATHOCTHOTO ONMKCAHUS SKOJIOTHUYECKUX MTPOLIECCOB U SIBIICHUM,
00Ja1ar0IMX MHOTOBAPUAHTHOCTBIO UCXO0JI0B, YIOOHO ONIEpUPOBATH TOHSATHEM
A. coObrTue b. unciioBas xapaktepuctuka B. cinydalinag BenuuuHa ['. BpeMeHHOM
pAn

2. KBaapar puznueckoit pa3MepHOCTH UCXOAHOM CilydaliHOM BEIMUYHUHBI UMEET
YUCIIOBAsA XapaKTEPUCTUKA

A. cpennee apudmernyeckoe b. nucnepcust B. mona I'. meanana

3. BeposATHOCTB TOT0, YTO 3HAUYECHUSI CIIyYaHOW BEIMYMHBI Oy1yT MEHbIIE
HEKOTOPOTO OMPEIETICHHOTO (33aaHHOT0) 3HAYCHHSI BBIPAXKACTCS

A. 3aKOHOM pacIpeaeeHus CIy4ailHOM BEIUYMHBI b. MHOTOYTOJIbHUKOM
pacrnpeneneHus Ciry4aiHou BeJInurHbl B. rucrorpammoit I'. nHTErpansHon
byHKIMEH pactpenencHus

4. 3HaueHue CIIy4aitHOM BEIMYMHBI, UMEIOIIEe HAaNOOIBIIYI0 BEPOSITHOCTD,
HAa3bIBACTCS

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

5. Koaddumment Bapuanmu Cy , BEIpaKaroluiics B MPOIEHTAX, ONPeaeIseT

A. cTeneHb U3MEHYUBOCTHU CITy4ailHOM BeIUYUHBI b. cTeneHb pa3dpocaHHOCTH
(paccesHust) cmydyailHON BETUYMHBI OTHOCUTEIBHO CPEHErO apu(hMETUYECKOTO
B. HanboJ1b111yI0 BEPOSITHOCTh KAKOTO-TM00 3HAYEHUS CIIy4ailHON BETMYUHBI .
CTEIIEHb ACUMMETPUYHOCTH KPUBOU pACIPEIEIICHUS] OTHOCUTEIIBHO CPEIHETO
apumeTuyeckoro /. crernenb KpyTOCTH KPUBOU pacnpeaeseHus

6. aterpanbHas GyHKIMS pacipeaesieHus clydaiHoi Benuannsl F(X) sBisercs
A. HeBospacratomeii b. yosiBaromieit B. neyOwiBatormeit JI. cpenu oTBeTOB A.-B.
HET MPaBUJIHLHOTO

7. 3aKOH pacnpeieNIeHUsl CIIydYallHON BEJIMYMHBI UMEET BUJL

X 1 2 3 4 S

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




Onpenenure 3HaYEHUE CITyYailHOM BEIMYHHBI, SIBJISIOLIEECS MOAOU

A.x=1b. x=2 B. x=3T. x=4 J]I. x=5

8. MaTemaTuyeckuii METO/1, MO3BOJISIONIMNA YCTAHOBUTH (POPMY, HAPABIICHUE U

TECHOTY CBSI3U MEXKJly PACCMATPUBAEMBIMU SIBICHUSMH

A. KOppensUOHHBIN aHanmu3 b. rapMoHnYeckuii ananu3 B. criekTpanbHbIN aHaIN3

I'. perpeccuonHbIi aHAIU3 Jl. KOMITOHEHTHBIN aHAIU3

9. Ilpu noxdope anpoKCUMUPYIOINIEH PYHKITUU IO PErPECCUOHHON MOJIEIH

1eJIeCO00Pa3HO MPUMEHSTH MOJIMHOMBI, CTETIEHb KOTOPBIX HE MPEBBIIIACT

A.2B.3B.4]1.6

10. KoppensiunoHHYIO CBSI3b MEXKAY SIBICHUSIMH HEJB3S1 0XapaKTEPU30BaTh 110

OJTHOMY M3 CJIEAYIOIINX ITYHKTOB

A. mpsimast nwim oopatHas b. mapHast uim MHOXKecTBEHHas B. muHeitHas wiu

HelnuHeHas . HenpepbIBHAs Uiy AUCKpeTHas Jl. cuibHas WM ciadas

11. lnuna psiga HaOmoaeHui 3a ciayyaiHoi BennunHor Y paBHa N, Yi—

HaOJII0IaEMbIE 3HAUEHUS, Yi — OLEHEHHBIE 3HAUECHUS CIIyYalHON BETMYUHBIL.

[IpyHIMI HAUMEHBIINMX KBAIPATOB 3aKII0OYAETCS B CIEAYIOLIEM

A 8y, +y) =min B $(y, -y ) =min B. £
= =

(v, +;) =min /.

SN(y, - y;) =min

12. KoappuumeHnt napHoit koppensauuu = 0,6. 910 03Ha4aeT, 4To
KOPPEJSLUOHHAS 3aBUCUMOCTh

A. cunbHas u nojoxutenbHas b. cnabas u odpatHas B. cpenusis u npsamas T
ciiabasi ¥ MOJIOKUTENbHAs

12 a, _ 1
13. PemB MaTpuyHO€E ypaBHEHUE (3 a )( a, ) — ( 4 ), BbIOEpUTE

noaxojsiiee ypaBuenue perpeccun Y (X)

A.y=2-x b. y=1+2x B. y=2-0,5x T'. y=0,5-3x

14. I1pu aHanv3e BpEMEHHBIX PSI0B TAPMOHUYECKUM aHAIN3 UCTIOIB3YIOT, UTOOBI
A. BbIIETTUTD TpeH b. BeIIENUTH peryiispHble KojieOanus B. BbIIEIUTh
CIIy4alHbIE€ COCTAaBIISIIOLINE

15. BoiOepute METO/I, HE SBJISIFOLIUANCS METOIOM CTJIaKUBAHUSI BDEMEHHOTO psifia
A. cuMmiuiekc MeToa b. METOI MPOCTBIX CKONB3SAIIMX CpeaHuX B. Meton nmommHoma
Jlarpanxka ['. MeTO SKCIOHEHIIMAIBHBIX CPEAHUX

16. IIpu aHanv3e BpEMEHHOTO Psi/ia, BBISIBISAA CTENIEHb €r0 H3MEHUYUBOCTH,
BBIYUCIISIIOT

A. ko3 urreHT muHerHON Koppensaiuu b. koppemnsiuto ¢ 3ana3asiBaHuem B.
aBTOKOPPETSAIMOHHYI0 GYHKITHIO J]. KoahDUIMEHT mapHOoil Koppesiuu

17. HauGonpImast cTeneHsb GUIbTPAINK PSAIa JOCTUTACTCS TIPU UCTIOIh30BaHUN
WHTEpBAJIa OCPEIHEHUS

A. o 3 roukam b. no 5 Toukam B. o 7 Toukam

18. Inuna BpeMenHoro psiaa N=12, ocHoBHOM nepuoa qaHHbX P=12, yncio
rapMOHUK K paBHO

A.12b. 6B. 41. 3 1. 2

19. Ilepuon BTOpo# rapMmoHuku BpeMenHoro psga (N=P=12) pasen



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

20. B MeTogax MHOXECTBEHHON perpeccuu, KOMIOHEHTHOM U (haKTOPHOM
aHaJIM3axX UCMOJb3YIOT MOHATHE KOPPEIAUOHHON MaTpulibl. KoppensinoHHoM
MaTpHIel MOKHO Ha3BaTh OJJHY U3 MPUBEACHHBIX — 3TO

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

21. Mexay 9uciioM cOOCTBEHHBIX BEeKTOPOB (K) 1 cOOCTBEHHBIX 3HaUeHHUI (N)
KOPPEISLUOHHON MaTpHUIIbl CIIPABEJIMBO CIEAYIOIEE COOTHOIICHHUE

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

22. Marpuiia HICXOJHBIX JaHHBIX X UMeeT nopsaaok (2x3). ITopsmok
KOppEAIMOHHON MaTpulibl R Oyner

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

23. OTMETUTh ypaBHEHUE MHOKECTBEHHON HEITMHENHOW perpeccuu

A. y=1+2x1+3xX, B. y=1+2x+3x? B. y=1+2X1-X,% I". y=2x+4

24. K MeTrogam onTUMHU3AIMHU L1€JIEBOU PYHKIIUU HEJIb3S OTHECTH

A. MeTton ckomb3smiel cpeanedt b. rpaduueckuil meton B. MeTon MHOXKUTENEH
Jlarpamxa I'. Mmeton auddepeniuponanus /. cuMmiiekc MeTos

25. 3agaya JIMHEMHOTO ITPOTPaMMHUPOBAHUS COCTOUT B CIEAYIOIIEM

A. criaxuBaHue JJaHHbIX U punbTparus b. BeIsiBIeHUE TMHEHHOTO TpeHAa B.
OmpeiesICHNE BUIA 3aKOHA pacnpeaciieHus ['. Hax0xXaeHUue SKCTPEMYMOB
byHKIUH

26. 3amaya, 3aKJIIOYAONIAs B HAXOXKACHUM 3HAYCHUN (HYHKIUU 110 3HAYCHUSIM
apryMeHTa, JIEXKaIlMM BHE UCCIIEyEMOTO HHTEpBAIa, 3TO

A. 3agava ontumuzanuu b. 3amada skctpanossinuu B. 3amada untepnonsunu .
3aada GpuiabTpanuu

27. 3amaua TMHEWHOTO MPOTPaMMHUPOBAHUS UMeeT BUIl: F = 4X; + SXp—max, 2x; +
X2 <8, 4X1+ 6X2 <24, X1> 0, X2> 0. OnTHMaBHBIM PEIICHHEM JTaHHOH 3a1a4u
SBJISIETCA TOYKA C KOOPJMHATAMU

A.(4,0)b5.(04)B. (2,2) T.(2,3) 1. (3,2) E. (3,3)

28. 3amaua TMHEWHOTO MPOTpaMMHUPOBaHUS UMeeT BUIl: F = 4X; + SXp—max, 2x; +
X2 <8, 4X1+ 6X2 <24, X120, X2>0. B 061acTh 10MMyCTUMBIX PEIICHUN JaHHOM
3a/1a4d HE MOMAIAEeT TOYKA C KOOPJNHATAMU

A. (4,0)B. (0,4)B. (2,2) T. 2,3) II. 3.2) E. (3,3)

4. Bonpocsl I NOATOTOBKH K IK3aMeHY

1. C Kako# 1eNb0 TPUMEHSIIOT MATEMATHYECKOE MOAECIIMPOBAHUE B SKOJIOTUU
u reorpaduun?

2. [atb omnpeneneHue MOHATHIO MaTpullbl. C Kakoll LENbI0 HMCHOJIB3YIOT
MaTpPUYHOE MPEICTaBICHNE JaHHBIX ?

3. UYrto Takoe coOCTBEHHbIEC 3HAUCHUSI U COOCTBEHHBIE BEKTOPHI MATPHILIbI?

4. Mo>XHO 1 paccMaTpuBaTh reorpaduyecKue M HKOJIOTHYECKHUE OOBEKThI
KaK CJIy4yailHble BEJIMYUHBI?

S. Kaxkue paznuyaroT 4ucioBble XapaKTEPUCTUKU CITy4alHbIX BEIUYUH?

6. Kaxkune BHIbI TEOPETUUECKUX 3aKOHOB PACIIPEIECIICHHS Bl 3HAETE?

1. Kakum 00pa3oM MOXHO MPUMEHSTH 3aKOHBI PACIPEACIICHUs JIs aHalnu3a



reorpauueckux 0ObEKTOB?

8.
9.

B ueM cyTh cucTeMHOro nojaxoja B reorpaguu?
B kakux cimydasx NpUMEHSIOT KOppeasiuuoHHbIA aHanu3? Kak paccuuTarh

KO3 ULIHMEHT KOPPETSIIu?

10.
11.
12.
13.
14.
15.

B kakux ciay4asx NpUMEHSIIOT PErpeCcCUOHHBIN aHaIHU3?

B uem cyTh MeTOZ]a HAUMEHBLINX KBapaToOB?

Kak o6ocHOBaTh BBIOOp BUAa perpeccun?

Yro nmoapa3yMeBaroT N0/ JUHEHHON HHTEPIIOISILIUE?

Yro Takoe TpeHn? Kakue cylecTByrOT METOIbI UX BbIACIICHUA?

C kaxoii 1ebI0 MPOU3BOAAT CTATUCTHUECKYIO (UIBTPAIUIO U CTIaKUBAHUE

BPEMEHHBIX PSAJIOB?

16.
17.
18.
19.
20.
21,

B 4eM cyTh rapMOHMUYECKOT0 aHaJIM3a BPEMEHHOTO psia’?

Yrto noka3pIBaeT aBTOKOPPENALMOHHAS PYHKIIHS?

B 4eM cyTh CIEKTpaJIbHOTO aHanu3a?

Yro Takoe KoppesiuOHHas MaTpuLa?

YTo Takoe MHOKECTBEHHAs JIMHEHAs perpeccus?

3aueM NpoBOJAT CrIAXKUBaHUE TNOJIel reorpaduyecKux TaHHBIX?

Temaryka NpakTUYECKUX 3a1aHUN (Ha YMEHUS):
®opMUpOBaHUE MATPULIBI, CIIOKEHUE U BBIUMTAHUE MATPULL, YMHOXKEHUE U
NEJIEHUE MATPULIBI HA KOHCTAHTY, YMHOKEHUE MaTPULL.

Boeluucnenre oOpaTHON MaTpUIIbl U PEIIEHUE CUCTEMBI JIMHEMHBIX
YpaBHECHUM.

[TocTpoenue 3akoHa pacnpeaeICHHN CIIyYailHON BEJIMYMHBI, TUCTOIPaMM.
Brluucnenne cOOCTBEHHBIX 3HAUEHHI U COOCTBEHHBIX BEKTOPOB
KBaJpaTHON MaTPULIbI.

Boruncnenue apudMeTnyeckoro CpeaHero, MoJbl, MEIAHaHbl, TUCIEPCUH,
Kod(hUIMeHTa ACCUMETPUH.

ITocTpoeHne KpUBBIX 3aKOHOB PaCIpeeaeHus I Pa3JINYHbIX TAHHBIX.
AHanu3 3aKOHOB PaCIIPEIECIICHHUS.

[Ipu3Haku reocucTeM.

Brruucnenue ko3¢ huiinenTa KOppesinm.

CocraBiieHue perpecCHOHHOIO ypaBHEHHUS.

CpaBHeHHE BHUIOB PETPECCHU.

[Ipumenenne Merona JIMHEMHOW MHTEPHOJIALIMU.

IIprMmeHenne MeTo1a HAMMEHBIINX KBAJAPATOB.

Brrunciienne KpuTepUEB JOCTATOYHOCTH.

JIuneliHplii U MapaboJIMYECKUM TPEHT BPEMEHHOTO psija.

CrnaxuBaHue BPEMEHHBIX PSIOB.

Ucnons3zoBanue pssaoB Oypoe.

Brruucienne aBTOKOpPEISIITMOHHON (DYHKITHH.

IIprMepbl UCIIONIB30BAHUSA CIIEKTPAIBHOTO aHAIU3A.

CocrapiieHre KOppeIssLHOHHON MaTpHLIbL.




2) Tpebosanus K peitmunz-KOHmMpPOI0

dopma UTOrOBOT0 KOHTPOJISl — K3aMeH (40 Oassion)

PyGexHbIit peHTHHTOBBIN KOHTPOJIb — (60 0asioB)

Bcero: 100 6amios

B coorBercTtBUM ¢ HopMaTWBHO-METOAMYECKUMH MaTepHallaMH PEUTHHTOBOM
CUCTEMBI OIIEHKU KauecTBa yueOHoU paboThl cTyneHToB TBI'Y Bompocsl peTHHT-
KOHTPOJISL pa3/iesieHbl Ha 2 MOAyJs (pa3zena).

Moayas 1

MakcumanbHas cymMma OaioB 1o moayio — 30 0awioB, U3 HHUX TEKyLIUH
KOHTpPOJIb — 20 6ainioB, pyOeKHbII KOHTPOIbh — 10 6amios.

Tekymas paboTa CTyJAeHTa 0O MOAYJIO CKIajabIBaeTcd u3: pabOThl Ha
CEMUHAPCKUX 3aHATUAX (24); HanucaHue pedepaToB Mo TeMam Moy (6).
PyOexHblii KOHTPOJIb IO MOAYJIO NMPOBOJUTCS B (pOopME MUCbMEHHOW paboThl U
IPAKTUYECKOI0 3aJJaHus B KOMIIBIOTEPHOM KJlacce.

Moayasb 2

MakcumanbHas cymMmMa OaiioB 1o moayio — 30 0aiioB, W3 HHUX TEKYLIUH
KOHTpOJIb — 20 6asnioB, pyOeKHbIN KOHTposb — 10 Gaios.

Texymias paboTa CTyJaeHTa 1O MOJYJIO CKJaJbIBaeTCs W3: paboThl Ha
CEeMUHAPCKUX 3aHATUSX (24); HanrcaHnue pedepatoB o Teme moayis (6).
Py0OexxHbIii KOHTPOJb MO MOAYJIO MPOBOAUTCA B (pOpME MUCBMEHHON pabOThl U
MPAKTHUECKOTO 3aJJaHMs B KOMITBIOTEPHOM KJ1acce.

Htorosas arrecranusi 1o JucHUIIMHE — 3k3ameH (40 0ayioB), yCTHBIA U
MACbMEHHBIN KOHTPOJIb, IPAKTUYECKUE 33JIaHKSI B KOMIIBIOTEPHOM KJIacce.

VIIl. Tlepeyenb mnegaroru4eckux #M HH(POPMAUMOHHBLIX TEXHOJIOTHH,
HCIOJIb3yeMbIX IMPH OCYLIECTBJICHHM O00pa30BaTeJbHOIO Mmpouecca 1o
AUCHMILVIMHE (MM MOAYJII0), BKJIOYas NepeYyeHb MPOrpaMMHOI0 o0ecredeHust
U MH(POPMALHOHHBIX CIIPABOYHBIX CHCTEM (110 HEOOXOAUMOCTH)

B mpomecce 0oCBOeHWS ~WCHMIUIMHBI — WCIIOJB3YIOTCS  CIIEAYFOIIHE
oOpa3oBare/ibHbIE TEXHOJIOTHMM, CIHOCOOBI W MeToAbl (opMUpOBaHMSA
KOMIETEHIUH: TPaJAWIMOHHbBIE JICKIIUS M TPAKTHYECKOE 3aHATHE, MPOOJIeMHAs
JEKIMs, METOJ MaJlbIX TPYII, YHOPaKHEHUS, KOJUIOKBUYM, IMOATOTOBKA
MACHbMEHHBIX  aHAJUTUYECKUX paboT, BBIMOJHEHHE JAaOOpPaTOPHBIX PadoT,
MOJICIUPOBAHUE, COCTABJICHHE PA3JIMYHBIX BUIOB 0030pOB, IUIAHOB, CBOJHBIX
Ta0JHIl U CXeM, HamrcaHue pedeparoB, TBOPUECKHE 3aTaHUS.

IIporpammHoe obecnieyeHue:

Adobe Reader XI — 6ecruratao

ArcGIS 10.4 for Desktop - Akt npuema niepegayun Ha ocHOBe goroBopa Ne39 a ot
18.12.2014

Bilko 3.4 — 6ecruiatHO

Google Chrome — 6ecratHo



Kaspersky Endpoint Security 10 st Windows — Akt Ha niepegady mpas Ne2129 ot

25 okTs10ps 2016 T.

MS Office 365 pro plus - Akt npuema-niepenaun Ne 369 ot 21 urois 2017
Microsoft Windows 10 Enterprise - Akt npuema-niepenadr Ne 369 ot 21 uroiis

2017

Mapinfo Professional 12.0 - Akt o nepeaade npas MO yCIOBUSIM J0roBopa No

26/2014-Y or 10.02.14

Microsoft Visual Studio Enterprise 2015 - Akt npenoctasienus mpaB Ne Tr035055

ot 19.06.2017

Mozilla Firefox 46.0.1 (x86 ru) — 6ecriaTaHO

Notepad++ - OecmiaTtHO
OpenOffice — 6ecaTHO

QGIS 2.16.2.16.2 Nidebo — 6ecrutatHo

WinDjView 2.1 — 6ecruiatHo

IX. MaTepuajibHO-TeXHHYECKOE o0ecnedeHue JUCIUILIUHBI (MOTYJIs])

HauMeHnoBanue crnenuaabHbIX
noMeneHu i

OcHalleHHOCTD
CHemUAILHBIX

IlepeyeHb JMLIEH3MOHHOTO
NMPOrpaMMHOI0 o0ecreYyeHusl.

MOMelleHU U PexBuU3UTHI
noMenieHuil 1Jis MO/ITBEPIKIAI0IIEro
CaMOCTOSITEILHOM JTOKyMEeHTAa
padoThI

Kab6uner Tonorpaguu - yueonas | Teomomut 4T30I1 6e3 MS Office 365 pro plus — Akt
ayIUTOPUS JIsl IPOBEACHUSA LITAaTUBA npuema-nepeaaur Ne 369 ot
3aHATHHN JICKIIMOHHOI'O THIIA, OnTudyecKkuii TeOJ0IUT 21 urons 2017,
CEMUHAPCKOT0 TUTA, KypCOBOTO YOM3 2T30I1 MS Windows 10 Enterprise —
MPOEKTUPOBAHMUSL, TPYNIIOBBIX U OnTHyeckuii Te010JIUT Akt npuema-nepenayu Ne 369
WHJIUBUIyAJIbHBIX KOHCYNIbTauud, | YOM3 2T30I1 ot 21 urona 2017,
TEKYIIEro KOHTPOJIS U ONTUYECKUI TEOTOTUT Google Chrome — 6ecruataoe
IIPOMEXYTOUHOM arrecTanuu Ne YOM3 2T30I1 I10.
202; momemenwne s xpanenus u | Husenmup C410

Npo(HUIAKTUIECKOTO
o0cyXUBaHUS y4eOHOTO
obopynoBanus, kopi. 6 (170021
TBepckast 001., TBeps, yiI.
[Tpomuna, 1. 3, kopr. 2)

DKpaH Ha IITaTUBe
DraperDiplomat
IIepenocHol MpoeKTOp
LG LG DX 125, DLP
2500 ANSI Lm
[lepenocHoit HOYTOYK
CuHro

VYyeOHas mebeib

IomemeHus st cCaMOCTOSATEJILHOM PadOThI:

HaumenoBanue
NoMeIlleHHu i

OcHaIlIeHHOCTDh
noMeneHus aJa
CaMOCTOSAITEILHOM
padoThI

IlepeyeHb JIMIIEH3MOHHOTO
MPOrpamMMHOI0
obecrnievyeHus.
PexBU3HUTHI
MOJATBEPKIAAIIIET0




JTOKYMEHTA

VYueOHast aytuTOpus UIs
IPOBE/ICHHUS 3aHATHI
JICKIIMOHHOTO TUTIA,
CEMHHAPCKOT0 THUIIA, KYPCOBOTO
IPOCKTUPOBAHUS, TPYIIIOBBIX U

HHAWNBUAYAJIbHBIX KOHCYHBTaHI/Iﬁ,

TCKYLICTO KOHTPOJIA U
HpOMeX(YTOqHOﬁ arrecranuu u

camocTosTeNbHOM padoTer Ne 111

(170021 TBepckas 006:., TBepsb,
ya. [Ipommna, 1.3, kopi. 2)

Kommerorep iIRUCorp 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¢
Kommsrorep iIRUCorp 510
15-2400/4096/500/G210-
512/DVD-
RW/W7S/monutop E-
MachinesE220HQVB21.5*
Kommnerorep 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*
Kommnerorep iRUCorp 510
15-2400/4096/500/G210-
512/DVD-
RW/W?7S/monutop E-
MachinesE220HQVB21.5*
Kommerotep iRU Corp 510
15-2400/4096/500/G210-
512/DVD-
RW/W7S/monurop E-
Machines
E220HQVB21.5¢
Komnbrorep IRU Corp 510
15-2400/4096/500/G210-
512/DVD-
RW/W?7S/monutop E-
Machines
E220HQVB21.5%
Kommerotep iRU Corp 510
15-

2400/4096/500/G210-
512/DVD-
RW/W7S/monutop E-
Machines
E220HQVB21.5*
Kommerotep iRU Corp 510
15-2400/4096/500/G210-

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

Bilko 3.4 — 6ecrutatHo
Google Chrome — 6ecmiatao
Kaspersky Endpoint Security
10 gz Windows — Akt Ha
nepenayy npaB Ne2129 ot 25
oKTs10pst 2016 T.

MS Office 365 pro plus - Akt
npuema-niepenauu Ne 369 ot
21 wrona 2017

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

MaplInfo Professional 12.0 -
AKT 0 mepeziaue npas 1o
ycioBuUsIM Aoroopa Ne
26/2014-Y ot 10.02.14
Microsoft Visual Studio
Enterprise 2015 - Akt
npenocrasiieHus npas Ne
Tr035055 ot 19.06.2017
Mozilla Firefox 46.0.1 (x86 ru)
— OecrutaTHo

Notepad++ - GecrutatHO
OpenOffice — 6ecrutatHO
QGIS 2.16.2.16.2 Nidebo —
OecriaTHO

WinDjView 2.1 — GecrutatHO




512/DVD-
RW/W7S/mouutop E-
Machines
E220HQVB21.5%
Ckanep Plustek OpticPro
A320

VYyeOHas meOeIb

VYueOHast ayquTopust ajs
MIPOBEJICHUS 3aHATUN
JICKIIMOHHOTO THUIIA,
CEMHUHApPCKOI0 TUIIA, KypCOBOI'O
MPOEKTUPOBAHMUS, TPYIIIOBHIX U
WHJUBUTyaJIbHBIX KOHCYJIbTALIHM,
TEKYIIEro KOHTPOJIS U
MIPOMEXKYTOUYHOM aTTECTALMKU U
caMoCTosTeNIbHOU paboThl Ne 118
(170021 Tsepckas 006:., TBeps,
ya. [Ipomuna, 1.3, kopit. 2)

JlazepHsiil mpuHTEP
SAMSUNGML-2850D
Jlocka UHTEpaKT.
HitachiStarBoard B
KOMILJIEKTE CO CTOMKOMN
Hocka Oenas opucHas
maraut «Proffy
Kommerorep iIRUCorp 510
15-2400/4096/500/DVD-
RW

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

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

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

Kommerorep 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

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

VYuebHnas mebenb

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

Google Chrome — 6ecmiatao
Kaspersky Endpoint Security
10 st Windows — Akt Ha
nepenauy npaB Ne2129 ot 25
oKTs10pst 2016 T.

MS Office 365 pro plus - Akt
npuema-niepenadu Ne 369 ot
21 urona 2017

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

MaplInfo Professional 12.0 -
AKT 0 mepezaue npas 1o
ycioBUsIM Aoroopa 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)
— OecrmaTHO

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

WinDjView 2.1 — 6ecrutatHO
HAC-2KOJIOT - Akt
MPEIOCTaBICHUS TIPaB
Tr063036 ot 11.11.2014
Otxonsl 3.2 - AKT
npeaoCTaBJICHUA IIpaB
Tr063036 ot 11.11.2014
IT/IB - Okogor - AKT
MPeIOCTaBICHUS TIPaB
Tr063036 ot 11.11.2014

DKO LIEHTP.
ABTOTpPaHCIIOPTHOE
IpeanpusaTie - AKT
MNpEaAOCTaBJICHUS ITpaB




Tr063036 or 11.11.2014
DKO UEHTP.
MertannoobpaboTtka - AKT
MPEIOCTaBIICHUS IIPAB
Tr063036 or 11.11.2014
Oko neHtp. Ilmactmaccsl u
IOJINMEPBI - AKT
MPEIOCTaBIICHUS TIPAB
Tr063036 or 11.11.2014
Oko nentp. CBapka - AKT
IIPEIOCTABIICHUS IIPAB
Tr063036 ot 11.11.2014
Oxonor Ulym 2 Ctanaaprt -
AKT NpeIoCTaBJICHUS [IPaB
Tr063036 or 11.11.2014

X. Ceenust 00 00HOBJIeHUH padoyeil MPOrpaMMbl JMCIHUAILIAHBI (MM MOTYJIST)

Nemr.. OOHOBJICHHBIH Onucanue BHECEHHBIX JaTa 1 npoToKoJI
pasnaes padoueii U3MEeHeHn 3acenanus kadeapol,
NPOrpaMMblI yTBepAHBLIEro
AUCHUIVINHBI (WJIH U3MEHEeHUs
MO/1YJIfA)
1. | 5.Cucok AxTyanuzanus 21.10.2021
JIUTEPATypPBI JIUTEPATyPHBIX UCTOYHUKOB nporokos Ne 1 3acenanue

kadenpsr ¢uz. I'eorpadumn
U 9KOJIOTHH




