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|. AHHOTAIIMA

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

MaremaTH4ecKkre METO/IbI B 3KOJIOTHH U TIPUPOJIONIOIH30BAHUHI

2. llesqb ¥ 3212494 AU CHMILIMHBI (WM MOYJIs1)

VYuebHbIli  Kypc «MaremMaTH4ecKue  METOJBI B  DJKOJOTHH H
MPUPOJIONIOIB30BAHUNY MIPU3BAH HAYUYUTh CTYICHTOB MPUMEHSATh MAaTEMAaTHUYECKUE
METOJIbI PU AHAIN3E FKOJOTHUECKUX U MIPUPOJHBIX MPOLIECCOB U SIBIICHUM.

Heau m 3agayd JUCHMIUVIMHBI COCTOST B (DOPMUPOBAHWHM Yy CTYACHTOB
OCHOBHBIX TMOHATHA O METOJaX MaTeMaTHYeCKOM 0OpabOTKM  JTaHHBIX
HKOJIOTMYECKUX HCCJICJOBaHUM, TPEACTABICHUA O MOJENAX, mpolieMax,
MOCTAHOBKAaX MCCJEA0BATEIbCKUX 3a7]a4 U METOaX UX PEIICHUSI.

3. MecTo tMcUIUInHbI (WM MoayJisi) B cTpykrype OOII

Hucuuminna «MaremaTnueckue METO/IbI B DKOJIOTUU "
IPUPOIOTIOIB30BaHUI» BXOJIUT B BApUATUBHYIO YacTh Y4€OHOTrO IIaHa, SBJIAETCS
JUCIMIUIMHOW 1o BbIOOpY. Kypc Oasupyercss Ha mpeaiiecTByIOIEM H3Y4EHHUU
TaKuX JUCLMIUIMH, Kak «Maremarnka», «OCHOBBI TEOPHUH BEPOATHOCTEN H
MaTeMaTHUYeCKON CcTaTUCTUKW», «O0mas skojorus». CoaepKaTelbHO OHa
3aKJaJbIBAa€T OCHOBBI 3HAaHUW I OCBOEGHMS JucuuiuiuH «['eopusukay u
«OKOJIOTUYECKA  MOHUTOpHUHI», «CouuanbHas JKOJOTHUS», «TeXHOreHHbIE
CUCTEMBI U SKOJIOTUYECKUN PUCK.
4. O0beM AMCUMILTUHBI (WM MOAYJIs): 3 3aueTHbIe enuauIlbl, 108 akamemMudeckux
4acoB, B TOM YHCJIe KOHTAKTHasi padora- 51 4. mnpakthyeckue 3aHsatust -51 yacos,
camocrositeibHas padora: 30 yacoB. Kontpons — 27 4.

5. IlepevyeHb ILUIAaHMPYeMbIX Ppe3yJbTATOB OOy4YeHHSl IO IMCHUIUIAHE (MU
MOJYJIK0), COOTHECEHHbIX C IUIAHMPYeMbIMH Pe3yJbTATAMM  OCBOCHHUA
o0pa3oBaTe/IbHON MPOrpaMMBbl

IInanupyemble pe3yabTaThbl 0CBOCHUS I[Inanupyemble pe3yabTaTbl 00yueHuUs 10
o0pa3oBaTe/IbHOI MPOrpaMMBbI AUCHHILIAHE
(hbopMupyemMble KOMIIETEHIIH) (MHIMKATOPHI KOMITETEHIIHIA)
IIK-3:  Cnocoben  BeiOmpare  metonbl | [IK-3.1: BpiOupaer TexHudeckue Cpeacrsa u
HKOJIOTMUECKUX HCCIIEOBAaHUIN U MPUMEHATDH | METOJBI cbopa NEPBUYHON IKOJIOr0-
UX B pelIeHHHu Npo(ecCHOHATBHBIX 3ajady, | reorpagpuueckuil MHGOPMAIMU IS TPOBEACHUS
MIOCTaBJIEHHBIX CHELMAIIMCTOM Oosiee | MOJNIEBBIX ~ W3BICKAHMHA €  HEIbI0  pelIeHHs
BBICOKOH KBaJIM(PUKAIINH poheCCHOHATTFHBIX 3371a4

[IK-3.2: IlpumeHsieT MeTOAbl SKOJIOIMYECKUX
WCCIIEIOBAaHUA M  y4acTBYeT B IPOBEACHUU
MOJEBBIX M3BICKAHUHA 10 COOpy TEepBUYHOM
nHpOpMAaIU 9KOJIOro-reorpapuyeckoit
HaIpaBJIEHHOCTH

[IK-3.3: YyacTtByeT B MOATOTOBKE JTIOKYMEHTAIlUU
B 00JIaCTM SKOJOTMU M TPUPOJONOJIB30BAHUS C
npuMeHenreM [VMIC- TexHomoruii mpu penieHuu




IIOCTAaBJICHHBIX 3a1a4

I1K-4: CnocoGeH mpoBOIUTH KamepalbHbIE
U3BICKaHUS o coopy MEepBUYHON
9KOJIOTO-TeorpaduiecKoit

uHpopmanuu
HANPaBICHHOCTU

[IK-4.1: OcymecTBisieT cOOp CTaTUCTUYECKOMN
uH(opmaryy, (OHIOBBIX MaTEPUATIOB, JIAHHBIX
MOHHUTOpPUHIA COCTOSHUS OKPYXAIOILIEH Cpeibl U
e¢  OTAENbHBIX  KOMIIOHEHTOB,  HAy4HBIX
nyonukauuii u  cetu  «HTepHeT» MO Teme
KaMepaJIbHbIX W3bICKaHUI

[1K-4.2: Ucnosb3yeT NpOCTPaHCTBEHHBIE JIaHHBIE,
BKJIIOYAsi KapTorpauyecKre MaTepualibl, TaHHbIC
JUCTAHIIMOHHOTO  30HIMPOBAHUS  3eMJIH, IS
1esnel 9K0JI0ro-reorpaMIecKix UCCIIeTI0BaHI
[IK-4.3: YuactByer B mnepBuyHOW 00pabOTKEe |
JOKYMEHTHPOBAHUHU PE3YJIbTATOB KaMEpPaJIbHBIX
U3BICKaHUI 9KOJIOrO-reorpadpuuecKoit
HaIpaBJIeHHOCTU

6. @opma NPOMeKYTOUHOM aTTeCTALUU: IK3AMEH.

7. S3bIK npenogaBaHus PyCCKHI.

Il. Conepxxanue AuCHMIUVIMHBI (MJIM MOIYJIfA), CTPYKTYPUPOBAaHHOE IO TeMaM
(pa3mesiaM) ¢ yka3aHueM OTBEICHHOT0 HA HUX KOJMYEeCTBA AaKAAeMHYECKIX YaCOB

U BUJIOB YU€OHBIX 3aHSITHI

Pabouyas yueOHasi nporpamma

VYyeOHast mporpamma —
HalMEHOBAaHUE Pa3/IeNIOB U TEM

Bcero, KonTakTHas padora (uac.) Camocros

Jlekuunu | Ilpaktn- | KoHTpons | TenbHas
YECKUE camocrosT | paboTa
3aHATUS €JIbHOMU
paboThI

Tema 1. BBenenue

OO11e mpeacTaBIeHUs o
MaTeMaTHYECKMX METOAaX.
Heo6xoauMoCTh UCIOIL30BaHMS
MaTeMaTU4YSCKUX METOIOB B

Bo03M0XXHOCTH HCIIOIB30BaHUS
MaTEMAaTHYCCKHUX MCTOOOB.

T'€CO3KOJIOTMYCCKUX UCCIICA0OBAHUAX.

Tema 2. MaTemaTndeckoe
MO/JeJTUPOBAaHME B IKOJIOTUH
OO01re MPUHIHAITBI TTOCTPOSHUS
MOJEJIEN B DKOJIOTHH. DJIEMEHTEI
MOJIETTUPOBAHHUS. DTaIbI
IIOCTPOEHHUS] MATEMATHYECKOM

Br10opounblit MeTON B
HKOJIOTOMETPHKE.

MOICIIN. OCHOBEI OKOJIOT'OMETPUKH.




Tema 3. BeposiTHOCTHasi mpupoaa
JKOJIOTHYECKHUX MPOLECCOB,
reorpapuyecKux siBJeHUH U
00beKTOB

I'eorpaduyeckue 0OBEKTHI KaKk
ClIy4allHbI€ BEJIMYHHBI.
DKOJOTUYECKHE MPOLIECCH U
SIBJICHUS KaK CIIy4ailHbl€ BEJINYMHBI.
[Ipumeps! HEIETEPMUHUPOBAHHOCTH
reorpaduyecKux 0ObEKTOB.
KonuuecTBeHHbIE METO B
ONMCAaHUs CITyYalHbIX BEJINYUH.
[ToHsiTHE BEpOSITHOCTH.

3aKoHBI pacupeieseHus CaydyaiHon
BEJIMYMHBI. ['HcTorpamma.
Wnrerpanbuas GyHKuus
pacnpenenenus. YucioBbie
XapaKTEPUCTUKU CITyYalHbBIX
BenuuuH. [Ipumepsl ucnosib3oBaHus
YHUCJIOBBIX XaPAKTEPUCTUK.
OCHOBHBIE TEOPETUUECKUE 3aKOHBI
pacrpeienieHus: paBHOMEPHOE,
l'ayccoso, Ilyaccona, I1upcoso,
JorHOpManbHoe. Bo3MokHOCTH X
MIPUMEHEHUSI TIPY aHATIN3E
reorpauuecKux 0OHEKTOB.

Tema 4. JneMeHTbI TUHEHHOM
anredpbl

[TonsiTHE MaTPHIIBI. DIEMEHTaPHBIE
JEHCTBHS ¢ MAaTpUIIAMU
(bopMupoBaHUE MATPUIIHI,
CII0)KEHHE U BRIYUTAHUE MATPHII,
YMHOKEHUE U JISTICHUE MaTPHIIBI Ha
KOHCTAaHTY).

YMuoxenue wMarpuil. OOpaieHue
MaTpUIl U CHUCTEMBbl ypaBHEHUH.
Onpenenureny. CoOcTBeHHEBIE
3HAUEHUS U COOCTBEHHBIE BEKTOPHI.




Tema S. IlocTpoeHue W aHaau3
IKOJIOTHYEeCKUX MoO/1eJIei.
KoppensuuonHubii 7
perpecCMOHHbIN AHAJIN3BI

[Tonstue reocucremsl. [Ipusnaku
reocucrteM. CUCTEMHBII NOXO0/I B
reoskosiornu. Moaenuposanue
reocucteM. BzanmocBs3pb
KOMITOHEHT F'€OCHCTEM.
Bo3M0oXHOCTH KOITMYECTBEHHOMN
OLICHKU CBSI3€M MEXIY
KOMIIOHEHTaMH CHCTEMBI.
Koppenaunonssiii aHanus.
Koaddurnuent koppensmuum.
CoiicTBa kK023 rnmeHTa
Koppenauuu. ToYHOCTh
orpeaeneHust Ko3PPUIMeHTa
KOPPEJISIIIH.

Perpeccuonnsiii aHanmu3. PyHKIUU
perpeccun. OOocHOBaHHME BBIOOpA
BHJIa pErpeccuu JJisd HaumOosee
IIOJIHOTO OIIMCAHUS 3aBUCHMOCTEH
MEXJy KOMIOHEHTAMH CUCTEMBI.

Tema 6. UnTepnossunoHHbIE

NpoueaypsbI

MeTtosl MHTEPIONIALNUN c
paBHOMEpPHOU CETBIO. Meron
HAaMMEHBIITNX KBaJIpaToB.

CocraBneHue CUCTEMbl HOPMaJIbHBIX
YpaBHEHUH WU €ro  pEIICHHE.
KonuyecTBeHHbIE OLICHKM TOYHOCTHU
METO/1a HAMMEHBIIINX KBAIPATOB MPHU
YBEIIMYECHUU pa3MEpPHOCTH
HOPMAJIbHOM CUCTEMBI.

Tema 7. AHaJIM3 BpEeMEHHBIX
(mpocTpaHCTBEHHBIX) PSI/10B
HA0IIOAeHUIT

Onpenenenre BPEMEHHBIX PSAIOB,
ux cnenuduka. TpeHbl, METOIbI UX
BBIJICIICHUS. CraTtucTudeckas
GbuIbTpaIus U CTIaKUBaHUE
BPEMEHHBIX PsIAOB. MeToabI
CTJIa)KMBAaHMsI BPEMEHHBIX PsLIOB.

lMapmonnueckumii ananms.

Pan ®ypse. Paznoxenue
BPEMEHHOT O psifa B psia Dypee.
Bxnan oTaenbHBIX TapMOHUK B
JUCTIEPCHIO psAlla. AHAIN3
HENEPUOANYECKUX COCTABISAIOIIHNX.




ABTOKOppEISAIMOHHASA (DYHKIIHA.
[TonsiTHE O CIEKTPaIbHOM aHAIIN3E.
[Ipumeps! Henoab30BaHMUSA
CIEKTPAJILHOIO aHAJIN3a B
TCOIKOJIOIMYECKHUX UCCIIEIOBAHUAX.
MeTtoapl pOrHo3a Ha OCHOBE
BPEMEHHBIX PsJIOB.

Tema 8. MHOroMmepHbIii aHAIN3
OOmast xapaKTepUCTHKA
MHOT'OMEpHOH reorpaduaeckoit
cucreMbl. Merozsl aHanu3a
MHOT'OKOMIIOHEHTHOW CHUCTEMBI.
Koppensaunonnas marpuna.
MHoxecTBEHHAas JIMHEHHAs
perpeccus. CriaaxuBaHue noJein
reorpaduyeckux nanueix. [lomuHo-
MUajbHasl almpoKCUMAaIHs
reorpaUYeCcKux Mojiei.
Pacnipenenenue rouek. Meron
ommkaimux Touek. [ToBepxHoCcTH
Tpenaa. [IpuHumns!
MaTeMaTU4eCcKOro palOHUPOBAHUSL.
Koppensauunonnsie kaptel. Meron
[JIABHBIX KOMITOHEHT.
MHoromMepHbIi (haKTOPHBIN aHAIN3.

Tema 9. MeTtoabl ONTHMH3ALNH
Meron Jlarpanxa. MeToasl
JIMHENHOTrO MPOrPaMMHUPOBAHHS.
@yHKIMOHAIBHBIE MOAENH. Moaenu
IIPOLIECCOB, COEPKALNX
OOBIKHOBEHHbIE TH(PepeHInanbHbIe
ypaBHeHUs. CTaTUCTUYECKHE
MOJIENN TMHaMUKU. banaHncoBbie
MOJIETIN.

KoHTtpoJb

27

NTOI'O

108

51 30

I11. O0pa3oBare/ibHbIE TEXHOJIOTUH

YyeOnass nporpamma —
HaMMEHOBAHUE Pa3JIeJIOB U TEM

Bun 3agartus

OO6pa3zoBaTenbHbIC TEXHOJIOTHI

Tema 1. BBenenne
OO6mmme MIPEICTABICHUS o)
MaTeEMaTHYECKUX METOax.

Heo0OxomnMOCTh  HCIIOIB30BAaHUS
MaTEMaTHYECKUX METOI0B B
reorpa)UueCKnX HCCICIOBAHMSIX.
Bos3moxuocTtn HUCIIOIb30BAHUS
MaTeMaTHYECKHX METOJIOB.

Jlexuus

Jlekuus-Bu3yanusanus




Tema 2. MaTemaTundeckoe

MoO/IeJIUPOBaHKe B reorpadpuu
OO0mue NPUHIMIBI MOCTPOCHUS

MoJEJIeH B DKOJOTHH. OJIEMEHTHI

Jlexknus

[IpakTnueckas padbora

Jlekuus-Bu3yanusauus

Nudopmanmonnsie
TEXHOJIOTUU
Paz6op KOHKPETHBIX

MOJEIUPOBAHUS. OTansl CUTyalui U IPUMEPOB
MOCTPOCHUS MaTeMaTH4ecKOi
MO/ICIIH.

Tema 3. BepositHocTHas | Jlexkuus Jlekuusi-Bu3zyanusanus
npupoaa IKOJIOTHYECKHX
NPOLECCOB, reorpaguieckux

SIBJICHUH M 00BbEKTOB

['eorpaduyeckre 0ObEKTHI Kak
CIIy4ailHbIE BEJTUYUHBI.
DKOJIOTMYECKUE TIPOLIECCH] U
ABJICHUS KaK clIy4yaiiHble
BenuuuHbL. [IpuMepsl
HEeJEeTEPMUHUPOBAHHOCTU
reorpa)uueCcKnX 0ObEKTOB.
KonuuecTBeHHBIE METO/IBI
ONUCaHUs CIyYalHbIX BEJIMYUH.
IlonsiTHE BEPOSTHOCTH.

3aKOHBI pacupeneeHus
CIIy4ailHON BEJIMYMHBI.
I'ucrorpamma. MuTerpanbHas
(GyHKIUS pacnpeieleHHusl.
YucrioBble XapaKTepUCTUKHI
CIIy4alHbIX BelIn4uH. [Ipumepst
VCIIOJIb30BaHUs YHCIOBBIX
xapakTepucTuk. OCHOBHBIE
TEOPETUYECKHUE 3aKOHBI
pacnpeneseHus: paBHOMEPHOE,
I'ayccoso, Ilyaccona, ITupcoso,
JOTHOpMaJIbHOE. BO3MOXKHOCTH MX
IIPUMEHEHHUS TP aHAJIN3E
reorpauueckux 0ObEKTOB.

[IpakTuueckas pabora

CamocrosTenbHas
paborta

Pazbop KOHKPETHBIX
CUTyalHi

HNudopmanmoHubie
TEXHOJOTHH

PaGora ¢ nureparypHbIMH U
MHTEPHET-UCTOYHHKAMHU

Tema 4. DiemMeHTbI JTHHEHHOH
ajredpsl
ITonsarue MaTPHIIBL.
DJIeMeHTapHbIe JIEUCTBUSA c
MaTpuLlaMu (¢popmupoBanue
MaTpHIIbI, CIIO)KEHHE W BBEIYUTAHHE
MaTpHll, YMHOXEHHE U JeJICHHE
MaTpHIbl HA KOHCTAHTY).
YMHO)KEHne MaTpHuil.
OO0paiienne MaTpuIll W CHCTEMBI
yYpaBHEHUH. Onpenenuren.
CoOcTBeHHBIC 3HAYCHHS u
COOCTBEHHBIE BEKTOPBI.

IIpakTryeckas pabora

CamMocTosTeabHas
pabora

Jlexuus-Bu3yanusaus
Nudopmanmonabie

TCXHOJIOTHNH

Paborta c nuTepaTypHBIMH U
MHTEPHET-UCTOYHUKAMU

Tema 5. IlocTpoenue U anaau3
IKOJIOTHYECKUX Mo/IeJ1ei.
KoppeassunonHnblii 7
perpecCHOHHbIN aHAJIM3bI

Jlexnus

Jlekuus-Bu3yanusanus




ITonsatue reocucremsl. [Ipusnaku
reocucteM. CHCTEMHBIN ITOAXOH B

reorpadun u T'€O9KOJIOTUH.
MonenupoBanue TEOCUCTEM.
Bzaumocss3b KOMIIOHEHT
TEOCUCTEM. Bosmoxnoctu | Jlaboparopno-
KOJIMYECTBEHHON OIIEHKH CBsA3€H | MpakThueckas padbora
MEXJ1y KOMIOHEHTaMU CHCTEMBI. HNudopmanmonubie
Koppensunonnsiit aHaIm3. TEXHOJIOTUH
Koaddurument KOPPEISALIHUH. Paz6op KOHKPETHBIX
CaoiicTBa ko3 Punmenta CUTyalluil U IPUMEPOB
KOPPESIHIH. Tounocts
onpeeIeHuUs KodpduImeHTa Pabora ¢ nureparypHbEIMH U
KOPPEJISIIH. CamocTosTenbHas WHTEPHET-UCTOYHUKAMU
Perpeccuonnsiit aHanus. | pabora
OYHKIIH perpeccum.
Oo06ocHoBanue BEIOOpA BUA
perpeccuu Juis Haubosee MOJIHOro
OMMCAaHUSA 3aBHUCUMOCTEH MeXay
KOMITOHEHTaMHU CHCTEMBL..
Tema 6. HuHTepmnosasiuuonHbie | JIekuus Jlexuus-Bu3zyanuzanus

npoueaypsl
Meroasl mHTepnossuuu. Meron

HaWMEHbIINX KBaJIpaToB.
Cocrasnenue CUCTEMBI
HOPMaJIbHBIX YpPaBHEHHM U €ro
peleHune. KonnuectBeHnbie
OIICHKH TOYHOCTH MeTo/1a
HAaNUMCHBIIINX KBaapaToB npu
YBEITUYECHUHU pa3MepHOCTH

HOPMAaJIbHOW CHCTEMBI.

[IpakTuueckas padbora

CamocTosTenpHast
pabota

HNudopmanmonubie
TEXHOJOTHH

Paz6op KOHKPETHBIX
CUTyalHi

Pabora ¢ nureparypHbIMH U
MHTEPHET-UCTOUHUKAMHU




Tema 7. AHanu3 BpeMeHHBIX
(mpoCTpaHCTBEHHBIX) psaoB
HA0I0NeHUI

OrnpenenieHne BpEMEHHBIX PSIIOB,
ux crnenuduka. TpeHIbl, METObI

nx BeiaeeHua. CraTucTHUecKas
bunbTpanus H CriIa)KMBaHUE
BPEMEHHBIX PAIIOB. Mertonabl

CIJIa)KMBaHUS BPEMEHHBIX PSI/I0B.
l"apmonunueckuii ananus.

Psan Dypse. Pasznoxxenue
BpeMeHHOro psiga B psag Dypee.
Bxnan otanenbHbBIX TapMOHUK B
TUCTIEPCHUIO psaa. AHanu3
HENEPUOANYECKUX COCTABIISIIOIINX.

ABTOKOppenauuoHHas (QYHKITHS.

[Tonsarue 0 CIIEKTPAIIBHOM
aHaimse.

[Ipumepsl HCIIOJIb30BaHUS
CIIEKTPaJIbHOIO aHanM3a B

reorpapMuecKux HCCICJOBAHUSAX.
Meroasl MNporHo3a Ha OCHOBE
BPEMEHHBIX PSJIOB.

Jlexknus
JlaboparopHo-
IpaKTH4ecKas padora
CamocrosTenbHas

paborta

Jlexknus

HpaKTI/I‘leCKOG 3aHATUC

Jlekuus-Bu3yanusauus

WNudopmannoHHsle
TEXHOJIOTUU

Paz0op KOHKPETHBIX
CUTYalHi

Paborta c nuTepaTypHBIMH U
UHTCPHET-UCTOYHUKAMH

Jlexdus-puzyanuszanus

Paz6op KOHKPETHBIX
CUTyaluil ¥ IPUMEPOB

Tema 8. MHoromepHbIii aHaIu3
Obmas XapaKkTEepUCTUKA
MHOTOMEPHOMN reorpaduyeckon
CUCTEMBI. Mertobl aHanu3a
MHOTOKOMIIOHEHTHOH ~ CHCTEMBI.
Koppensaunonnas MaTpuua.
MHoxecTBeHHas JINHEHas
perpeccust. CriiaxuBaHue IOJIEH
reorpauuecKux JIAaHHBIX.
[TonnHOMMaNIbHAS anpOKCUMAIUs
reorpauyeckux TIOJIEH.
Pacnipenenenne  touek. Meron
Ommkaiimux Todek. [loBepxHocTh
TpeHza. [IpuHuunIBI
MaTeMaTH4YeCKOro palOHUPOBAHUA.
Koppenaunonnsie kaptel. MeTon
TJ1aBHBIX KOMITOHEHT.
MHoroMmepHsbIit (baxTOpHBII
aHaJIM3.

Jlexuus

[IpakTuueckas padbora

CamMocTogTenbpHas
paborta

Jlexuus-Bu3yanusanus

WNupopmannonusie
TEXHOJIOTUU

Paborta c nuTepaTypHBIMH U
MHTEPHET-UCTOYHUKAMU

Tema 9. MeToabl ONTUMHU3AIMH
Meron Jlarpanxa. Metonsl
JUHEHHOTO  MPOTPaMMHPOBAHUS.
OyHKIHUOHATBHBIE MO/ICIIH.
Mopenu mporeccoB, CoJep Kamnux
OOBIKHOBEHHBIC
nuddepeHnaNbHbIe  YPaBHEHUS.
CraTucTHuecKue MO
IMHaMUKH. bajaHcoBbIe MOACH

Jlexknus

JIaGopatopHo-
MpaKTH4eckas pabora

CamMocTosTeabHas
pabora

Jlexuus-Bu3yanu3anus

Nudopmanmonabie
TEXHOJIOTHH
Paz6op
CUTYyalHit

KOHKPCTHBIX

PaboTta ¢ nurepaTypHBIMH U
HHTCPHCT-UCTOYHUKAMU




Conep:xkanue y4eOHOH MPpOrpaMMbl U CHUATIINHBI

Tema 1. Benenue

OOmue mnpencTaBieHUss O MaTeMaTUYeCKUX Meroaax. HeoboxoaumocTb
MCIIOJIb30BaHUsI MAaTEMAaTHUYECKUX METOJOB B I'€0IKOJIOTMUYECKUX HCCIICTOBAHUSX.
B03M0HOCTH UCITOIB30BAHUS MATEMATUYECKHX METOIOB.
Tema 2. Marematnueckoe MOAEITUPOBAHUE B SKOJIOTUHU

OOmue NpUHLUINBI TOCTPOCHUS MOJENEeH B HKOJIOTHUU. OJIEMEHTHI
MOJEIMPOBaHUSA. OTalbl MOCTPOEHUS MaremMaThdyecko Moxaenu. OCHOBBI
HKOJIOTOMETPUKH. BIOOPOUYHBII METOJ] B IKOJIOTOMETPUKE.
Tema 3. BeposiTHOCTHas PUPO/Ia HIKOJIOTUYECKUX MPOILIECCOB, FreorpaduaecKux
SABJICHUN U 0OBEKTOB

['eorpaduueckrne OOBEKTHI KaK CIOydalHbIE BEIWYUHBI. DKOJOTHUECKHUE
IIPOLIECCHI 151 SABJICHUSA KaK CIIy4YaifHbIC BEJIMYUHBI. [Tpumepsnt
HEJICTEpPMUHUPOBAHHOCTU reorpaduuecknx o0bekToB. KomudyecTBEeHHBIE METObI
OMMUCAHUA CIyYallHbIX BeIWYUH. [loHATHE BEpOSATHOCTU. 3aKOHBI paclpeAcsieHus
ciy4aitHo BenuuuHbL. ['mcrorpamma. WMuTerpanpHas GyHKUIMS pacnpeneicHus.
UucnoBple XapaKTEpUCTHKUA CIIy4YalHbIX BeNWYMH. [IpuMepbl HCHOJIb30BaHUA
YUCJIOBBIX XapaKTEpUCTUK. OCHOBHBIE TEOPETUYECKUE 3aKOHBI PacHpeiesICHUS:
paBHOMEpHOE, ['ayccoBo, Ilyaccona, [Iupcona, tjoraopmaibHoe. Bo3MOKHOCTH UX
MPUMEHEHUS TIPU aHaIn3e reorpadguyeckux 00bEeKTOB.
Tema 4. D1eMeHTbI TUHEWHON anreOpbl

[lonaTie  MaTpuubpl.  DJIEMEHTapHblE  JACUCTBHS € MaTpUIlaMU
(bopmupoBaHMEe MAaTpPHIIBI, CIOKEHHE M BBIYMTAHUE MATPHUIl, YMHOXEHUEC H
JIeJICHHE MATpUlbl HA KOHCTAHTY). YMHOXeHue matpuil. OOpallieHne Matpul u
cucteMbl ypaBHeHud. Onpenenurenu. CoOCTBEHHbIE 3HAYEHHS M COOCTBEHHBIE
BEKTOPBI.
Tema 5. IlocTtpoeHue M aHanmM3 3KOJIOTHMYECKUX Mozaeneu. KoppelsiuoHHbIM U
PETrPECCUOHHBIN aHATIA3bI

[Tonstue reocuctembl. IlpusHaku reocucteM. CHUCTEMHBIM TOAXOA B
re03KoJIOruu. MonenmpoBaHue reocucTteM. B3auMOCBA3b KOMIIOHEHT I'€OCUCTEM.
B03MOXHOCTH KOJIMUECTBEHHOM OLIEHKHU CBSI3€M MEXKIY KOMIIOHEHTAMH CUCTEMBI.
Koppensuuonnsiii ananus. Koadgdunuent koppemnsiuu. CroiicTBa ko3 duimenta
KOPPEJISIIUU. To4HOCTH ONpeIeTICHHS koah purrenTa KOPPEISLHUU.
Perpeccuonnbiii ananu3. @yHkuuu perpeccur. OOOCHOBaHHME BbIOOpa BHUIA
perpeccun A HauOornee  TMOJIHOTO — ONMCAaHUA  3aBUCUMOCTEH  MEXIy
KOMIIOHEHTaMU CUCTEMBI.
Tema 6. THTEpIIONSIMOHHBIE TPOLIEAYPBI

MeToapl MHTEPHOISALMU C PABHOMEPHOM CEThIO. MeETol HauMEHBIINX
kBagpaToB. COCTaBIIEHHME CUCTEMBl HOPMAaJbHBIX YPaBHEHUN M €ro peuIcHUE.
KonnuecTBeHHbIE OLIEHKM TOYHOCTH METOJIa HAaWMEHBIIUX KBAJApPaTOB IMpHU
YBEIIMYEHUH Pa3MEPHOCTU HOPMaJIbHON CUCTEMBI.
Tema 7. AHanu3 BpeMEHHBIX (MPOCTPAHCTBEHHBIX) PSAIOB HAOIIIOICHUIA

Omnpenenenne BPEeMEHHBIX PSOB, uX crnenuduka. TpeHAbl, METOIbl WX
BeifienieHnst. Cratuctudeckas (GUiIbTpalus W CIUIAKWBAHHE BPEMEHHBIX PSIOB.
Metoabl criuaxxuBaHUsi BPEMEHHBIX PSA0B. MeTo/bl BBIJEIEHUS MEPUOTUYECKUX



cocrapisironmx. ['apmonnueckun ananus. Psapg ®ypee. Paznoxenue BpeMeHHOTO
pana B psaa ®Pypbe. Brilag OoTHENbHBIX TAPMOHUK B JIUCHEPCHIO psiAa. AHAIN3
HEMEPUOJUYECKUX COCTABIISIIONIMX. ABTOKOppeNsiioHHas QpyHkuus. [loHstue o
CIIEKTpaJIbHOM aHanu3e. [IpuMepbl UCHOIB30BaHUs CIEKTPAIbHOIO aHAIN3a B
TE€03KOJIOTUYECKUX HUCCIEAOBAaHUAX. METONbl MPOTHO3a HAa OCHOBE BPEMEHHBIX
PAIIOB.
Tema 8. MHOTOMEPHBIN aHAIN3

OO6m1ast XxapakTepUCTUKa MHOTOMEPHOU reorpaduueckoil cuctembl. MeToabl

aHanu3a  MHOTOKOMIIOHEHTHOM  cucteMbl.  KoppemsinmoHHas ~— Marpuua.
MHuoxxecTBeHHast nuHelHass perpeccus. CriakvBaHue TMoJjiel TeorpaduyecKkux
naHHblx.  [lomMHOMUanbHAsE ~ anmpokcUManus — reorpaduveckux  IMOJIeH.

Pacnpenenenne Touek. Meron Ommkailmmx Touek. IloBepxHOCTHM TpeHa.
[IpyHIMIBI MATEMATHYECKOTO paiioHupoBaHus. Koppemsaunonnsle kapTel. Meton
IJIaBHBIX KOMIIOHEHT. MHOTOMEpHBIN (pakToOpHbIN aHanu3. KiacTepHbiid aHamus.

Tema 9. MeToabl OITUMHU3ALIUHA

Meton Jlarpanxa. Metonsl JIMHENHOT O [IPpOrpaMMUPOBAHUS.
OyHKIIMOHAIBHBIE MOJIETU. Mojenu MpoIeccoB, COAEPKaIUX OOBIKHOBEHHbBIC
mubdepennuanpupie  ypaBHeHuA.  CTaTUCTUYECKHME ~ MOJEIM  JIMHAMUKHU.
banancoBbie moaenu.

I1l. IlepeyeHb y4eOHO-METOAMYECKOr0 OOeclmeYeHUsl ISl CAMOCTOAITEJbHOM
padoThI 00Y4AKIIMXCSH M0 JUCHMILIMHE (MJIM MOYJIIO)

IV. Ouenounble MaTepuajbl sl MPOBeJeHUN TeKylIeld W MPOMEeKYTOYHOI
arrecTalum
IlnanupyeMble  pe3yJbTATHI  OCBOEHHSI 00Pa30BATEJbHOM  INPOrpaMMBbI

((popMupyembie KOMITETEHIINH)

[1K-3: CnocobeH BbIOMpaTh METObI SKOJOTMYECKUX MCCIEI0BAHUNA U TPUMEHSTh
UX B peIleHUU NpOoPEeCCHOHATIBHBIX 33/1a4, IMOCTaBJICHHBIX CHEIUAIMCTOM OoJiee
BBICOKOU KBaJM(UKAITUU

[1K-4: CnocobeH mpoBOAWTH KaMepasibHbIE HW3BICKAaHUS TIO0 COOpYy MEPBUYHOU
uH(OpMAIUU KOJIOro-reorpaduyecKoi HampaBIeHHOCTU

IInanupyemble pe3yJibTaThbl 00y4eHM 10 JUCHMIIIMHE

[1K-3.1: BriOupaeT TeXHUYECKHUE CPEACTBA U METO/bl COOpa MEPBUYHOMN IKOJIOTO-
reorpapuyeckuii MHGOPMALMKU ISl MPOBEACHUS MOJEBbIX U3BICKAHUM C LEJBIO
peuieHust npodeccuoHaIbHBIX 3a/1a4

[IK-3.2: TlpumeHsieT METOIbl HKOJOTHYECKHMX HCCIECOOBAHUM M YYacTBYET B
IPOBEJCHUH TOJEBBIX M3BICKAHUM MO cOOpYy MEepBHYHON MH(OpPMAIMKM SKOIOTrO-
reorpapuuyeckoil HanpaBJIEHHOCTH



[IK-3.3: VYuyactByer B MNOJATOTOBKE [OKYMEHTAIlMM B OOJIACTH DSKOJOTUH U
NpUpOJIoNoNb30BaHusl ¢ mnpuMmeHeHuem [MC- TexHomoruit mnpu perieHuu

IIOCTABJICHHBIX 3aJ1a4

[IK-4.1: OcymectBisier cOop craTUcTHYecko uHMOpManuu, (HOHIOBBIX
MaTepHalioB, JTaHHBIX MOHUTOPUHTA COCTOSHMSI OKpyXKarouied cpenbl U eé
OTJICJIbHBIX KOMIIOHEHTOB, HAY4YHBIX MyOnukanuid u cetu «MHTepHET» 1O Teme
KaMepalibHbIX U3bICKaHUMN

[1K-4.2: Vcnonb3yeT mpOCTPaHCTBEHHBIE JaHHbBIC, BKIIOYAsl KapTorpauueckue
MaTepHuabl, JaHHbIE JUCTAHIIMOHHOTO 30HAMPOBAHMS 3eMIIH, IJIs IIEJIeH KOJIOro-
reorpauYecKux UCCIETOBAaHUN

[1K-4.3: YyacTByeT B mepBHUYHON 0OpabOTKE M JOKYMEHTHUPOBAHUU PE3YyJIbTATOB
KaMepalibHbIX U3BICKAaHUH DKOJIOTO-TreorpapuyecKoil HampaBJIeHHOCTH

Oo0pa3zoBaTebHBIN pPe3yJIbTAT:

Komnerenmuss IIK-3: CnocobeH  BbIOMpaTh  METOJBI  JKOJOTUYECKHUX
UCCJICOBAHUM U TPUMEHATh MX B peEHICHUU MNpoPecCHOHANBHBIX 3ajad,

MOCTABJICHHBIX CHEUAIMCTOM 00Jiee BBICOKOUN KBaNM(UKAUU

Ilpumepot munogwvix 3a0anuii 011 1a00PAMOPHBIX U RPAKMUYUECKUX 3AHAM UL

HNuaukaropsl
(¢popmupoBanusn
KOMIIETEHIINH

TunoBbie KOHTPOJIbHBIEC
3aJaHuA AJisd OICHKH 3HaHHﬁ,
yMeHHﬁ, HAaBbIKOB

Iloka3zaTenu u
KPUTEPHUN OLlCHUBAHUS
KOMITeTEeHIIMH, IIKAJIa
OIEHMBAHUS

I1K-3.1:
TEXHUYECKHE CpEeICTBa U

BriGupaer

MeTOJIbl cOopa TNepBUYHOU
HKOJIOTO-TeorpaduuecKuii
uHpopMaun TUTST
IIPOBEACHUS MIOJIEBBIX
U3BICKaHUN c LIEJIBIO
pelieHus

npodeccuoHanbHbIX 3a0a4

- COCTaBUThH
pacnpeneneHus
BEJIMYMHBL,

- HaBBIKU paboTHI ¢ 62301 JaHHBIX
B makere adanusza Microsoft
Excel;

3aKOH
CIIy4alHOMI

3a/iaHue BBIMTOJTHEHO BEPHO -
1 6amn

HNmerotcs HeOOoJIbIINE
HetouHoctu — 0,5 Gamna
3amanue BEIIIOJIHEHO
HeBepHo — 0 6aioB

- MPOBECTU aHAJIU3 BPEMEHHOIO
psina, BBIABUTH TPEHM, CIIAJUTh
BPEMEHHOM DSz,

- COCTaBHUTb U IIPOAHAIU3UPOBATH
KOPPEIILIMOHHYI0 ~ MaTpuIly B
3a/1ayaX MHOTOMEPHOT'O aHAJIN3a;

3ajiaHue BBITOJIHEHO BEPHO -
2 bamna

Nmerorest HEKOTOpPBIE
HETOYHOCTH - 1 Gamn
3amanue BEIIIOJIHEHO

HeBepHO — 0 OansioB

ITK-3.2: IIpumensier
METO/IBI 9KOJIOTMYECKHUX
UCCJIEOBAHUM M y4acTBYET

B IMPOBCACHNU ITIOJIEBBIX
W3BICKAaHUK 1O  cOopy
MEePBUYHON  MHPOPMALUH

- paccuuTaTh YHCIIOBbIE
XApAKTEPUCTHUKA CIIy4aitHOM
BEJIMYMHBI,

- ompenenuth  KodhdumeHT

KOoppeiiinuu MCKAY IponecCaMu
" ABJICHUAMU,

3amaHKe BBIMOJIHEHO BEPHO -
1 Oamn

HNmerotcs HEOOJIBIINE
HeTouHocTH — 0,5 Ganna
3aganue BBIIIOJIHEHO

HeBepHO — () 6aioB

- INIPOBECTU  PETPECCUOHHBIN

3ajiaHuie BBIMOJHEHO BEPHO -




9KOJIOrO-Teorpaduyeckon
HaIpaBJIeHHOCTH

aHaIN3;

- pa30UTh BBIOOPKY Ha KJIACTEPHI,
-IIOCTPOUTH
ABTOKOPPEIIIUOHHYI0  (DYHKIIMH
u MIPOAHATH3UPOBATH ee
MIOBEJICHHE;

2 banna

Nmerorcs HEKOTOPbIE
HETOYHOCTH - 1 Oann
3amanue BBIIOJIHEHO

HeBepHO — 0 GaiyioB

- JlaTb OIIPEIEIECHUE OCHOBHBIM
MOHATHAM KypcCa;

- 3HAaTb OCHOBHBIC METOAbI
CHUCTCMAaTHU3allunu n aHajJm3a
JaHHBIX;

3azanue BHIIOIHEHO BEPHO -
1 Gayt

HNmeroTcs HeOOJIBIIINE
Hetou”octu — 0,5 6amna
3ajanue BBIIIOJIHEHO

HeBepHO — 0 GaysioB

- 1aTh KJi1accu(UKAIIIO
MaTeMaTUYECKUX METOI0B
aHajau3a U 00pabOTKU JaHHBIX;
- 00J1aCTh IPUMEHEHUS
Pa3IMYHbIX MATEMATHYCCKUX
METO/IOB;

3a/1aHKe BBIMOJHEHO BEPHO -
2 Oamia

Umerorcs HEKOTOPbIE
HETOYHOCTH - 1 Oami
3ananue BBITIOJIHEHO

HeBepHO — () OaysioB

Komnerenuus I1K-4: CriocoOeH mpoBOJIUTh KaMepalibHbIE U3bICKAHUS MO COOpPY

NEePBUYHON UHPOPMAIIUU HKOIOr0-reorpaduuecKoil HarpaBICHHOCTH

Ilpumepst munogvix 3a0anuii 013 1400PAMOPHBIX U RPAKMUYECKUX 3AHAMULL

HNuauxaropsl Tunosbie KOHTPOJILHbIE IHoxazarenu u
(popmupoBaHus 3a/IaHMs 151 OLlEHKH 3HAHUIA, KPHUTEpPUH OLleHUBAHUS
KOMIIeTeHIIUH YMeHHUii, HABBIKOB KOMIIeTeHIIHH, IIKAJIA
OlleHUBAHUS
ITK-4.1: Ocy1ecTBisieT | - HaBbIKaMH 00pabOTKH U aHA/INM3a | 3aJJaHUe BBINOJIHEHO BEPHO -
C60p CTAaTUCTHUYECKOU | OKOJIOIrHYCCKUX JAaHHBIX B ITaKCTC 3 Oamna
undopmamy,  ommoBEX | AHAM3A Microsoft Excel; Nmerotcsa HEeOOJIbIINE
- HaBbIKAaMH aHaJM3a M pEIlIeHUsl | HETOYHOCTH - 2 Oaiia
MaTepuasos, JTAHHBIX
3aja4 ontumuzauu | Umerorces CYILIECTBEHHBIE
MOHHUTOPHHT: TOSTHHS
OHHUTOpHHIA — COCTO " | PalMOHAIBHOTO omunoku - 1 6amn
OKpYKaromen CPENpl U €€ | qpppoaomoas30BaHus; 3ananue BBITIOJIHEHO

OTJIEIbHBIX KOMIIOHEHTOB,
Hay4YHbIX MNyONUMKauuid ¥
cetu «/HTEepHET» IO TeMe
KaMepaJIbHbIX U3bICKaHUHN

HeBepHO — 0 OamioB

[1K-4.2: Hcnonb3yer
IIPOCTPAHCTBEHHBIE
JTaHHBIE, BKJIIOUAst
KapTorpaduueckue
MaTepuabl, TaHHbIE
JUCTaHIIHOHHOTO
30HIAMPOBAHMS 3eMid, AT

neneu 3KO0JIOTO-

- TIPOBECTH TapMOHMYECKUM U
CIIEKTPaJIbHBIN aHanus3
BPEMEHHOT0 PsJa,;

- MIOJIB30BAThCS METOoAaMH
MHOTOMEpPHOI'O aHaju3a JAaHHBIX
pu JKOJIOTHYECKUX
UCCIIEIOBAHMSX;

3aiaHue BBIMOJHEHO BEPHO -
3 Oamna

Hmerorcs HEOOJIBIINE
HETOYHOCTH - 2 Oajia
Hmerorcs CYIIIECTBEHHBIE
omuoOku - 1 6amn

3aganue BBIIIOJIHEHO

HeBepHO — 0 6amioB




reorpauuecKkux

HUCCIEeN0BaHUN
[IK-4.3:  VYyactByeT B | - 000CHOBaTh IPUMEHEHUE TOI'O 3a/iaHue BBIIOJIHEHO BEPHO -
TIepBHYHOI 00paboTke M | WJIM MHOTO METOZA B KOHKPETHBIX | 3 Gaiua
JIOKYMEHTHPOBAHHHU IKOJIOTMUYECKUX HccaenoBanusx; | Mmerorcs HebobIIHe
DeaYJIbTATOB KAMEDATBEBIX | IIPUEMBI MATEMAaTUYECKOTO HETOYHOCTH - 2 Oania

. IIPOrHO3MPOBAHUS TOBEJCHUS Nmerorcs CYILIECTBEHHBIE
M3bICKAHUH 5 IKOIOTO™ | hacemarpuBaembIx mporieccoB omuoku - 1 6amn
reorpaduieckoi 3aganue BBIIIOJIHEHO
HaIpPaBJIEHHOCTU HeBepHO — 0 GansioB

V. IlepevyeHb OCHOBHOM M JIOTIOJTHUTEILHON YU4eOHOI JIUTepPaTypbl, HE00X0AUMOH
JJIS1 OCBOCHMSI JMCUMIIIMHBI (MJIM MO/YJIs1)

1.

1.

VI.

a) OCHOBHAs JTUTEpaTypa:

PusHuyeHko, [. O. MatemaTtndyeckue meTogbl B OWOMOrMM W 3KOSOTUW.
Buodunanyeckan anHammka NpoayKLUMOHHBIX npoueccoB B 2 4. YacTb 1 : y4ebHuk
ana BysoB/ . KO. PusHmnuyeHko, A. 6. PybuH. — 3-e u3a., nepepab. u gon. —
Mocksa : N3paTtenbctBo KOpawnt, 2023. — 210 c. — (Bbicwee obpasoBaHue). —
ISBN 978-5-534-07872-5. — TekcT : 9nekTpoHHbin // Ob6pasoBartenbHas
nnatgopma HKpawnt [canTt]. —  URL: https://urait.ru/bcode/512498 (paTta
obpaienunsa: 01.06.2023).

Craructuyeckuil ananu3 naHHbix B MS Excel : yude0. mocobue / A.IO.
Ko3znog, B.C. Mxurapsia, B.®. llumos. — M. : UTHOPA-M, 2017. - 320 c. —

(Beiciiee  oOpazoBanume:  bakamaBpuar). —  Pexum  jocryna:
http://znanium.com/go.php?id=858510

0) 1OMOJIHUTEJIbHAS JIUTEepaTypa:

Anomko B.C. [Ipuknagnas reorpadus [DaeKTpoHHBIN pecypc] : yueOHoe
noco6bue / B.C. AHOIIKO. — DJIEKTPOH. TEKCTOBbIE JaHHbIE. — MMHCK:
Breimimas mxoma, 2012. — 240 ¢. — 978-985-06-2016-3. — Pexnum
nocryma: http://www.iprbookshop.ru/21748.html

Cratuctuueckass o0paboTKka JaHHBIX B  y4€OHO-HCCIIEIOBATEIHCKUX
pabotax: [DnekTpoHHBIM pecypc]: YuebHoe mnocobue / Bomnkosa IL.A.,
[unynos A.b. - M.: ®opym, 2016. - 96 c. — Pexum pgocryna:
http://znanium.com/catalog.php?bookinfo=556479

Ilepeyens pecypcoB HMHGPOPMAIMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTn «UHTepHET»,

HEe00XOAUMBIX JIJIS1 OCBOCHMS TMCIUIIIMHBI (MJIM MOIYJIs)
1. OGpazoBarenbHbI TeonopTai TBEPCKOTO TOCYIapCTBEHHOTO YHUBEPCUTETA,;
http://national-atlas.ru, http://geoportal.tversu.ru

2. ABTOMaTMYeCcKass METCOCTAHIUS Ha TEPPUTOPHH Yy4eOHO-1ab0paTOPHOTO

Kopiryca; http://meteo.telessoft.ru

Coepemennvie npogheccuonanvuvie 0azbl OAHHLIX U UHPOPpMAUUOHHDLE
CHPABOUHbBIE CUCHIEMDL:

- Penosutopuii Hayunbsix nmyonukanuii TBI'Y — http://eprints.tversu.ru .
- Hayunas snekrponnas 6uodauoreka eLIBRARY http://elibrary.ru/



https://urait.ru/bcode/512498
http://znanium.com/go.php?id=858510
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/

NuTepHeT-pecypcesr:

http://national-atlas.ru, http://geoportal.tversu.ru Harmonansnslit atiiac Poccun;,
http://edc.tversu.ru O0pa3oBartesbHbIil TeonopTal TBEPCKOro TOCYIapCTBEHHOTO
YHUBEPCHUTETA,

http://meteo.telessoft.ru ApromaTudeckass METEOCTAHIUS HA TCPPUTOPHH YUCOHO-
71ab0paTOPHOro KOPITyca;

CoBpemeHHble  mnpodeccruoHabHbIE 0a3bl  JaHHBIX W WHGOPMAIMOHHEIC
CIIPABOYHBIE CHCTEMBI

OBC «ZNANIUM.COM» www.znanium.com;

5bC «fOPAUT» www.biblio-online.ru;

OBbC «YuuBepcurerckas oudimoreka onnaita» https://biblioclub.ru/ ;
OBC IPRbooks http://www.iprbookshop.ru/;

OBbC «Jlanby» http://e.lanbook.com;

OBC TeI'Y http://megapro.tversu.ru/megapro/Web;

Hayunast snexktponnas Oubnmoreka eLIBRARY.RU (monmmucka Ha
KypHaubl) https://elibrary.ru/projects/subscription/rus_titles open.asp? ;
Penosutapuit TBI'Y http://eprints.tversu.ru;

9. ApxuBHI )XypHaJIOB u3nareiabcTBa Nature, http://archive.neicon.ru/xmlui/.

NoakowdPE

©

VIl. Meronnyeckue yka3zaHusi JJisi 00y4AIOUIUXCH MO0 OCBOEHUIO TMCHUIIUHBI
(nm Mmoy.Jist)
Ilnan npakTn4ecknx padbor
1. Pacuetsl 1 ananu3 QyHKIUN pacnpeeieHus CIIy4aitHOM BEIMYUHBI.
2. BpluncneHne YHUCIOBBIX XapaKTEPUCTUK, TMOCTPOCHHE THUCTOTPaMM, TaOIUIL
COIPSKEHHOCTH.
3. KoppensuuoHHbIN aHanu3, BEIYUCICHUE KOYPDHUIIMEHTOB KOPPEISIIUU.
4. TlonyyeHHWe JMHEMHOTO YpPAaBHEHUSI PETPECCHM, HEIMHEWHOTO YpaBHEHUS
perpeccumu.
5. Beigenenre noMMHOMHUAIBHBIX TPEHIOB.
6. Criia)xruBaHUsI BPEMEHHBIX PSIIOB Pa3IMYHBIMU METOIAMHU.
7. F'apMoHMYeCcKUii aHamu3, pa3iaoxkeHue GyHKIuil B mouHoM Dypre.
8. [TocTpoenue aBTOKOPPEIAIUOHHON (PYHKITUH.
9. CriekTpaJIbHBIN aHAJIN3.
10. TloctpoeHne KOpPPEISIIMOHHOW MATpPUIbl, YpPaBHEHUS MHOXKECTBEHHOU
JIMHEWHOMN PETPECCUM.
11. KoMIOHEHTHBIHN aHaIu3.
12. - 18. IlpumeHeHue TmakeTa CTATUCTHYECKUX TNPOrpaMM MJisi 00padOTKU
r€03KO/IaHHBIX.

1. Mertoauyeckue PpeKOMEHJANUU IO OPraHU3aAlUM CaMOCTOSITEJIbHOI
padoTHI CTYICHTOB
Bupl caMOCTOATEIbHOM PaOOTHI.

® M3YUYCHHE HEKOTOPBIX TEM Pa3/IEJIOB Kypca;

e HamucaHue pedepaToB IO Kypcy;



http://national-atlas.ru/
http://geoportal.tversu.ru/
http://edc.tversu.ru/
http://meteo.telessoft.ru/

® BBIIIOJIHEHHUE PACYETOB.

Pacuersl u aHanu3 QyHKIUI pacnpeneNneHus, YUCIOBBIX XapaKTEPUCTHK,
THUCTOTpaMM, TaOJIUL CONPSKEHHOCTU, KOA((ULIINEHTOB KOPPEISILIUY, JTUHEHHOTO
YPaBHEHUS PETPECCUM, HEIMHEWMHOIO YPaBHEHHUs PErpeCcCUM, MOIMHOMHAIBHBIX
TPEHJIOB, CIJIaXUBAHWUS BPEMEHHBIX PSAOB, (DYHKUMN pa3iokKeHHs B IMOJIMHOM
®dypbe, aBTOKOPPEISAIUOHHBIX (PYHKINN, KOPPEISIIMOHHON MAaTPUIbl, YPaBHEHUS
MHOKECTBEHHOM JIMHENHON PETPECCHUU, IOCTPOEHUE CTIIAKEHHBIX IOJIEH.

TeMbl 11 caMOCTOATENBbHON pabOTHI:
OCHOBBI TEOPUH BEPOATHOCTEN.
DJeMEeHTHI JINHEHHOW anreopsl.

MeToabl IMHEMHOTO TPOTPaMMUPOBAHUSL.

2. PexomeHayemble TeMbl pedepaToB:

e MaremaTuyeckue MOAEIH YKOJIOTUYECKUX IPOLIECCOB.

e UuTepnossAuus, anmpoKCUManMsl, OHKCTPANOALMS KaK aHaJUTUYECKHE
METOJBI.

DKOJIOrOMETPHKA.

CratncTryeckne OLEHKH ITapaMeTPOB PacClpEACIICHNs CITyYaliHbIX BEJIHYNH.

CratucTryeckne OUEHKH TUIoTe3 00 SIKOJIOTHYECKUX MOJIETSAX.

MHorohakTopHbI€ 3KOJIOT0-MaTEMATUYECKUE MOEIIH.

MeTon HanMEHbBIINX KBaJIpaTOB.

OCHOBHBIE ITOJI0KEHUS TEOPUH BEPOSTHOCTEM.

DJIEMEHTBI JINHEMHOTO IMTPOrPaMMHUPOBAHUS B T€0IKOJIOTHH.

J11s CaMOKOHTPOJIA CTYAEHTAM PEKOMEHIYETCS MUCIIOIb30BaTh CIECIYIOIINE

IPUEMBI:

- NpPHA BBINOJHEHWH TEKYIIUX 33JaHUM MaKCHMaJbHO  HCIOJIb30BaTh
(parMeHThl IpeIbIAYIIUX, YTO MO3BOJUT OLICHUTh PUOOPETEHHBIE HABBIKY;

- MBITAThCS KaXJ0€ 3aJaHUE BBINOJHATH C JOKYMEHTUPOBAHUEM PE3YJIbTATOB
JUISl TIOCTOSTHHOTO MCIOJIB30BAHMS BCETO KOMIUIEKCA MPOIPAMMHBIX CPENCTB
Y BBISIBJICHUS] HIOAHCOB €r0 IPUMEHEHUS.

JIst cuCcTeMaTU4ecKoro KOHTPOJIA IPENoAaBaTelIeM pe3yJIbTaTUBHOCTU

U3Y4YEHUS MaTepraa:

- IPU HW3YYECHHM TEOPETUYECKOr0 MaTepuarga MaKCUMAaJbHO MCIIOJIb30BATh
IIEPEKPECTHBIE CCBUIKM IO Marepuangy il 3aKpeIuieHHs METOHOB
BBIYMCIICHHS U IPUMEHEHHUSI CTAaHIaPTHBIX BBIYUCIUTEIBHBIX TPOLIENYP;

- MpHU BBINOJHEHUU MPAKTUYECKOr0 Marepuana J10OMBAThCS HCIOIb30BaHUS
BCET0 KOMIUIEKCA IPOTPAMMHBIX CpPEACTB B HHTEpPECax BbIABICHUS
npo0JIEMHBIX BOIPOCOB U HEYCBOCHHBIX OIEpaIui.

B npomecce caMmocTosiTenbHOM — pabOThl  CTYJAEHTaM  PEKOMEHIYETCs
ucrionbzoBaTh [IK u cucremy INTERNET 11 mnomyuenus wumeromeics
uHOpMaAIMU M TOUCKAa JUTEpaTyphl MO MPEIIOKEHHBIM TeMmaMm pedeparos,
MPaKTUYECKUX paboOT M yriayOneHus 3HaHul Mo Kypcy “MaTreMaTtnyeckue MeToabl
B 9KOJIOTUHU U PUPOJIOIOIB30BAHUN .
dopma KOHTPOJIS: TabopaTOpHbIE PadOTHI, MUCbMEHHbIE PaOOTHI, pedepaTsl.




3. lIpuMepHBbIe TeCThI 1 NPOBEPKH 3HAHUH 0 KypCy

1. JInst BEpOATHOCTHOTO ONMUCAHUS SKOJIOTHUECKUX ITPOLIECCOB U SIBICHUM,
00Ja1aroMX MHOTOBAPUAHTHOCTHIO UCXO0/I0B, YIOOHO ONIEpUPOBATH TOHSATHEM
A. coOwiTHe b. uncioBas xapakrepuctrka B. ciiyuyaiinas BeauunHa I'. BpeMeHHOM
pAn

2. KBagpar gusnyeckoit pa3MepHOCTH UCXOIHOM CITy4ailHOM BEIMYMHBI UMEET
YUCJIOBasl XapaKTepUCTHKA

A. cpennee apupmernueckoe b. qucnepcus B. moma I'. mennana

3. BepoATHOCTH TOTO, YTO 3HAUCHUS CIIyYallHON BEIWYUHBI OYIYT MEHbBIIIE
HEKOTOPOI'0 ONPEIETEHHOTO (334aHHOT0) 3HAYEHHSI BBIPAXKAETCs

A. 3aKOHOM pacripeieieHusI CTy4ailHOM BeITMYMHBI b. MHOTOYTOJIBHUKOM
pacrpeneneHus Ciy4aiiHon BeanuuHbl B. ructorpammoit I'. mHTErpansHon
byHKUMEN pacnpeneneHus

4. 3HaueHue ciyd4ailHOM BEJIMYMHBI, UMEIOIIee HauOOIbIIYI0 BEPOSTHOCTb,
Ha3bIBACTCA

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

5. Koadpdumment Bapuarmu Cy , BoIpaxKaronuiicss B MPOILIEHTAX, ONMPEILISIET

A. cTeneHb U3MEHYUBOCTH CIy4yailHoW BenuuuHbl b. cTenens pazdopocaHHOCTH
(paccestHUS) ciy4yailHON BEJIMUYMHBI OTHOCUTENBHO CPEIHETO apu(pMETHIECKOTO
B. Han6oJbI1yI0 BEpOSTHOCTh KAKOTO-TM00 3HAUCHHUS CITy4YalHON BETUYHHBI [ .
CTEIIEHb ACUMMETPUYHOCTH KPUBOM PACIIPEACIEHUS OTHOCUTEIBHO CPETHETO
apumeTnyeckoro /. creneHb KpyTOCTH KPUBOM pacipeaeneHus

6. aTerpaiibHas GyHKIUS paclpeaecHus cliydaiHoi BeauarHbl F(X) sBiaseTcs
A. HeBo3pactaronieil b. yosiBatomeli B. neyOwiBaromieit Jl. cpenu otBetoB A.-B.
HET IPaBUIIBLHOTO

7. 3aKOH pacnpeneseHus CIIy4allHON BEJIMYMHBI UMEET B/

X 1 2 3 4 5

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

Onpenenute 3HaYEHUE CIIYYalHOW BEJIMUUHBI, SIBJIAIOIIECECS MOJION

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

8. MaTemaTuyeckuii METO/, MO3BOJISIOIINNA YCTAHOBUTH (POPMY, HAPABIICHUE U
TECHOTY CBSI3U MEXKy PACCMATPUBAEMBIMU SIBICHUSMHU

A. KOppensiUMOHHBIN aHann3 b. rapmMoHndeckuil aHanu3 B. ciekTpanbHbIN aHAIU3
I'. perpeccuonHbI aHAU3 Jl. KOMITOHEHTHBIN AHAJIU3

9. IIpu nogdope anpokcuMUpyromiend PyHKIUU 10 PErPeCCUOHHON MOJIeNn
1€J1eCO00pa3HO MPUMEHATH MOJIUHOMBI, CTENIEHb KOTOPBIX HE MPEBBIIIAET
A.2B.3B.4]1.6

10. KoppensiunoHHYIO CBSI3b MEXY SIBJICHUSMH HEJIb3s1 OXapaKTEPU30BATh 110
OJTHOMY M3 CJIEAYIOIIMX ITYHKTOB

A. psimast uim oopatHas b. mapHast unm MHOXKeCTBeHHast B. muHeitHas win
HenuHeHas [ nermpepbIBHAsS Uiy AUCKpeTHas J[. cuibHas uiam criadas

11. Inuna psaa HabmoneHuit 3a ciry4aitHoi BennuuHou Y paBHa N, Yi—
HaOJII0aeMble 3HAYEHHUS, Y — OLEHEHHbIE 3HAYEHHS CTy4aiiHON BEIUUYMHEL.
[IpyHLIMT HAUMEHBIINX KBAIPATOB 3aKIIOUAETCS B CIEAYIOLIEM



A L3y +y Y =min B $(y —y Y =min B. 3 (y 4y =min A

S 1
N = i-1 i N
>N(y, - y;) =min

12. Koapuument naproit koppensuuu ry,= 0,6. 10 03HaUaeT, 4TO
KOPPEJSIIIMOHHAS 3aBUCUMOCTb

A. cunpHas u nonoxutenbHasa b. cnabas u odpatnas B. cpenusis u npsimas T
cialas U MOJIOKUTENbHAS

12 ) a 1
13. PemuB MaTpu4HOE ypaBHEHHE (3 4 )( a12 ) — ( 4 ), BbIOEpHTE

nojxosiiee ypaBueHnue perpeccuu Y (X)

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

14. Ilpu aHanu3e BpEeMEHHBIX PSAJIOB TAPMOHUYECKUN aHATU3 UCIIONB3YIOT, YTOOBI
A. BbIICNUTD TpeH b. BeIIETUTH perynspHbie KoneOanus B. BeIIeInTh
CJIy4allHbIE€ COCTaBIISIFOLINE

15. BoiOepute METO, HE SBJISIFOLIUANCS METOOM CTJIAXKUBAHUSI BDEMEHHOTO psifia
A. cuMiuiekc MeToa b. METOI MPOCTBIX CKOMB3SIMX CpeaHnX B. Meton nmommHoma
Jlarpamxka ['. MeTOI 3KCIOHEHIIMAIBHBIX CPEAHUX

16. IIpu ananuse BpeMEHHOTO P, BBISIBIISASI CTEIIEHb €TI0 M3MEHUYNBOCTH,
BBIYUCIISIIOT

A. K03pdULMEHT TUHEHHON Koppessiiuu b. Koppemsiuio ¢ 3ama3apiBanuemM B.
aBTOKOPPEISAIMOHHYIO QYHKIHIO . KOahDUIIMEHT mapHOil KOppesIuu

17. HauGonpImas cteneHsb GUIbTPALMK Psa JOCTUTACTCS TIPU UCTIOIh30BaHUN
WHTEpBAJIa OCPEIHEHUS

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

18. Jlnmuna Bpemennoro psiga N=12, ocHoBHOM niepuo AaHHbIX P=12, uncio
rapMoHUK K paBHO

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

19. Ilepuron BTOpo# rapmMmoHuku BpeMeHHoro psaa (N=P=12) pasen
A.2b.3B.4T.6 /1. 12

20. B MeTogax MHOXECTBEHHOMN perpeccuu, KOMIOHEHTHOM U ()aKTOPHOM
aHaJM3axX UCMOJB3YIOT MOHATHE KOPPEIIIMOHHON MaTpullbl. KoppensinonHoi
MaTpHUIIe MOKHO Ha3BaTh OJIHY U3 MPUBEACHHBIX — 3TO

A (1) G ()T ()

21. Mexny urciioM coOCTBEHHBIX BEKTOPOB (K) 1 coOCcTBeHHBIX 3HaYCHMH (N)
KOPPEJSIMOHHON MaTPHIIbI CITPaBEIJIUBO CIEAYIOIEe COOTHOIICHHE

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

22. Matpuiia MICXOAHBIX JaHHBIX X uMeeT nopsaaok (2x3). Iopsiaox
KOPPEISIUOHHON MaTpulibl R Oyer

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

23. OTMETUTh ypaBHEHHE MHOKECTBEHHOW HEJIMHEWHOW perpeccuu

A. y=142x1+3x; B. y=1+2x+3x? B. y=1+2X;1-X,% I". y=2x+4

24. K MeTogamM ONTUMH3AITH TIEJIEBON (DYHKITUN HETh3S OTHECTH



A. metop ckomp3simeit cpenHeit b. rpaduueckuit meton B. meton MHOXUTENEH
Jlarpamxka I'. Mmeton qudpepenupoanus /[, cuMILIEKC METOT

25. 3agaya IMHEHHOTO MPOTPaMMHUPOBAHHUS COCTOUT B CIICTYIOIIEM

A. criakuBaHue TaHHBIX U QuibTparus b. BeIsSBICHUE TUHEHHOTO TpeHaa B.
oTmpeJiesIieHHe BUa 3aK0Ha pacipeacieHus ['. HaxoxaeHue SKCTPEMyMOB
byHKIUH

26. 3agaya, 3aKJIFOYAIONIAs B HAXOXKICHUHM 3HaUCHUM (YHKIIMH 110 3HAYECHUSIM
apryMeHTa, JISXKAIIM BHE UCCIIEyeMOTO HHTEPBaIa, 3TO

A. 3amaya ontummszanuu b. 3amava skctpanonsuuu B. 3amaya uaTeprionsuu 1.
3amava punpTpanuu

27. 3amaua TMHEWHOTO MPOTPaMMHUPOBAHUS UMeeT BUIT: F = 4X; + SXp—max, 2X; +
X2 <8, 4X1+ 6X2 <24, X12> 0, X2> 0. OnTHMaIBHBIM PEIICHHEM JTaHHOM 3aa4n
SBJIIETCS] TOYKA C KOOPIMHATAMU

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

28. 3agaya JIMHEHHOTO MIPOrpaMMHUPOBaHUs UMeeT BUI. F = 4X; + S5Xp—max, 2X; +
X2 <8, 4X1+ 6X2 <24, X1>0, X2>0. B 061acTh 1OMMyCTUMBIX PEIICHUN JaHHOMN
3a/1a4M HE TOIa/IaeT TOYKa C KOOPIMHATAMHU

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

4. Bonpocskl 11 NOATOTOBKH K IK3aMEHY

1. C kako# 1es1bl0 TPUMEHSIOT MAaTEMATHYECKOE MOICIIMPOBAHUE B DKOJIOTUU
u reorpaguun?

2. [atb omnpeneneHue MOHATHIO MaTpulbl. C KakoMl MLEIbIO HMCIOIB3YIOT
MaTpPUYHOE MPEICTaBICHNE JaHHBIX ?

3. Yro Takoe coOCTBEHHbIE 3HAUECHUSI U COOCTBEHHBIE BEKTOPHI MATPHILIbI?

4, MO>KHO 1 paccMaTpuBaTh reorpauyeckue M HKOJIOTHYECKUE OOBEKTHI
KaK CJIy4ailHble BEJIMUYMHBI?

S. Kakune paznu4aroT 4uCI0BbIE XapaKTEPUCTUKU CITyYalHbIX BEJIMYUH?

6. Kaxkue BHIbI TEOPETUUECKUX 3aKOHOB PACIIPEIEIICHNS Bbl 3HAETE?

7. Kakum o0Opa3oM MOXXHO MPUMEHSTHh 3aKOHBI paclpeiesieHus AJisi aHaiu3a
reorpau4ecKkux 00HEKTOB?

8. B ueMm cyTh cuctemMHOro moaxoja B reorpaduun?

Q. B kakux cinydasx NpUMEHSIIOT KOppensiuuoHHbIN aHanu3? Kak paccuurath

KO3 PUILIMEHT KOppensIuun?

10. B kakux ciy4asx NIpUMEHSIOT PErpecCUOHHBIN aHaINU3?

11. B d4em cyTh MeTOJa HAUMEHBIITUX KBaJAPaTOB?

12. Kak o0ocHOBaTh BBIOOP BUJIa perpeccuu’?

13. Yro moapa3zymMeBarOT NOJ JIMHEHHOW MHTEPIOJIALUECH?

14.  UYrto takoe TpeHa? Kakue cyniecTByIOT METOABI UX BhIJEICHUS?
15.  C kako# 1eNbio TPOU3BOISIT CTATUCTUYECKYIO (DHIIBTPAIUIO U CTIIAKUBAHUE
BPEMEHHBIX PSAIOB?

16. B ueMm cyTh rapMOHHYECKOTO aHAJIM3a BPEMEHHOTO psijia?

17.  Uto nmoka3bIBacT aBTOKOPPEISIHMOHHAS QYHKIUS?

18. B ueM cyTh crieKTpasbHOTO aHanu3a?

19.  UYro Takoe KOppensSMOHHAs MaTpuLia?



20. Urto Takoe MHOKECTBEHHAs JTMHEHHAs perpeccusi?
21. 3ayem NpoOBOAAT CriakKMBaHUWE TOJieH reorpaduuecKux JaHHBIX?

TemaTuka npakTUYeCKHX 3aJlaHui (Ha YMEHHUS):

-  ®opMupOBaHKE MATPUIbI, CIIOKEHNUE U BBIYUTAHUE MAaTPUL, YMHOKECHUE U
JEJICHUE MATPUILIbI HA KOHCTAHTY, YMHOKEHUE MaTPULL.

- Bpiuucnenue oOpaTHON MaTpPUIBl U PEIIEHUE CUCTEMbI TMHEHHBIX
YpPaBHECHUM.

- IlocTpoeHne 3aKkoHa pacpeeNeHU CIIyYalHON BEIMYUHBI, THCTOTPAMM.

- Brruncnenne coOCTBEHHBIX 3HAUYEHUI U COOCTBEHHBIX BEKTOPOB
KBaJpaTHON MaTPULIBI.

- Bpiuucinenune apumMeTnyeckoro CpeaHero, MoJbl, MEIUaHbI, TUCIEPCHH,
Ko3(puIeHTa aCCUMETPHH.

- TlocTtpoeHne KpUBBIX 3aKOHOB PACIPEIEICHU I PAa3IMYHbIX JaHHBIX.

- AHanu3 3aKOHOB PACIIPEECIICHMUS.

- IIpusHaku reocucrem.

- Brruncnenue koappunrenta Koppensiuu.

- CocTaBleHHE PETPECCUOHHOIO YPaBHEHUS.

- CpaBHEHHE BUJOB PEIPECCHH.

- llpumeneHne wmerona JMHEWHOU UHTEPIIOJSALUY.

- IlpumeHeHne MeTO1a HAMMEHBIINX KBAAPAaTOB.

- Bpruncnenune KputepueB T0CTATOYHOCTH.

- JlunelHbIi 1 MapaboIuYeCcKuid TPEHA BPEMEHHOTO ps/Ia.

- CrnaxuBaHHE BPEMEHHBIX PSIOB.

- Hcnonb3oBanue psagoB Oypsoe.

- Briuucienue aBTOKOPPEISIIUOHHON (DYHKIIMH.

- Ilpumepsl HCNIONB30BaHUS CIEKTPAIBHOIO AHAJIN3A.

- CocraBiieHHE KOPPEIALMOHHON MaTPUILIBL.

Tpebosanusa Kk peiimunz-KOHmMpPOJi0

dopma UTOroBOr0 KOHTPOJIsi — 3k3ameH (40 6amioB)

Py6exHbIit peHTHHTOBBIN KOHTPOJIH — (60 6aToB)

Bcero: 100 6amnoB

B coorBerctBuM ¢ HOpMaTMBHO-METOAMYECKMMMU MaTepualaMU PEUTUHIOBOU
CUCTEMBI OIIEHKU KauecTBa yueOHoU paboThl ctyneHToB TBI'Y Bompocsl peTHHT-
KOHTPOJIS pa3/iefieHbl Ha 2 Moyis (paszzena).

Moayas 1

MakcumanbHas cymMma OaiioB 1o moayio — 30 0amwioB, U3 HHMX TEKyUIUH
KOHTpOJIb — 20 6anioB, pyOeKHbIN KOHTPObh — 10 Gaios.

Tekymas paboTa CTyJAeHTa 1O MOMIYJIO CKJIajbIBaeTca uW3: pabOThl Ha
CEMUHAPCKUX 3aHATUAX (24); HanucaHue pedeparos mo Temam Moayiis (6).
PyOexHbIli KOHTPOJIb MO MOAYJIO MPOBOAUTCS B (pOopMe MUCBMEHHOU paboThl U
IIPaKTUYECKOTO 33/I1aHNs B KOMIIBIOTEPHOM KJ1acce.

Mopyasb 2




MakcumanbHas cymMma 6amgoB mo moayio — 30 OamioB, W3 HHUX TEKyIIUH
KOHTpOJIb — 20 6a)110B, pyOeKHBIH KOHTPOJIb — 10 6aios.

Texymias paboTa CTyJAeHTa 1O MOJYJIO CKJIajblBaeTcd u3: pabOThl Ha
CEMUHAPCKUX 3aHATUAX (24); HanucaHue pedepaToB 1Mo TeMe Moayis (6).
Py0OexxHbIi KOHTPOJb MO MOAYJIO0 MPOBOAUTCSA B (hOopME MUCHbMEHHOW paboOTHI U
MPAKTUYECKOTO 33/IaHUs B KOMIIBIOTEPHOM KJlacce.

HrtoroBas arrecTalus MO0 JUCHMILUIMHE — 3K3aMeH (40 O0amioB), YyCTHBIM U
MUCbMEHHBIA KOHTPOJIb, MPAKTUYECKUE 3a]IaHUs B KOMITBIOTEPHOM KJlacce.

VIIl. TlepeyeHbr mnegaroruyecKux W HMHMOPMANUOHHBLIX TEXHOJIOTHH,
HCIOJIb3yeMbIX TMPH OCYLIeCTBJICHHHM O00pa30BaTeJIbHOI0 Mpomecca 1o
AUCHMUILIAHE (MJTH MOAYJII0), BKJIKYaA NepevyeHb NPOrpaMMHOTI0 odecredeHust
U UH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM (110 HEOOXOIAMMOCTH)

B npouecce OCBOEHHMA ~ IHMCUMIUIMHBI  UCIOJIB3YIOTCS  CIEAYIOIIHE
o0pa3oBaTe/ibHbIe TEXHOJOIMH, CHOCOOBI W MeToabl (opMHUpPOBaHHA
KOMIIETEHIUH: TPAJAUIMOHHBIE JICKIUS U NPAKTUYECKOE 3aHATHE, NMpoOIeMHas
JEKUHS, JEeKIUSI-BU3YyaIU3alnsl, METOJ MaJbIX TPYMI, YIPAKHEHUS, KOJUIOKBUYM,
MOJATOTOBKA MHCHMEHHBIX AHAJIUTHUYECKUX padOT, BBINOJIHEHHE Ja0OpPaTOPHBIX
paboT, MOJAEIHMPOBAaHUE, COCTABICHUE PA3JIUYHBIX BHUIOB O030pOB, IUIAHOB,
CBOJIHBIX TaOJIUI] U CXEM, HallucaHue pedepaToB, TBOPUECKUE 3aaHMUsL.

IIporpammHoe o0ecnieyeHue:

Adobe Reader XI — 6ecruiaTao

ArcGIS 10.4 for Desktop - Akt npuema nepeaadn Ha OCHOBe jjoroBopa Ne39 a ot
18.12.2014

Bilko 3.4 — 6ecriaTHO

Google Chrome — 0ecmatHo

Kaspersky Endpoint Security 10 s Windows — Akt Ha niepeaady mpas Ne2129 ot
25 okta6ps 2016 1.

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

Mapinfo Professional 12.0 - Akt o nepeaade mpas MO YCIOBUSIM J0roBopa No
26/2014-Y ot 10.02.14

Microsoft Visual Studio Enterprise 2015 - Akt npenocrasnenus mpas Ne Tr035055
ot 19.06.2017

Mozilla Firefox 46.0.1 (x86 ru) — GecruiatHO

Notepad++ - 6ecrmaTHO

OpenOffice — 6ecrutatHo

QGIS 2.16.2.16.2 Nidebo — 6ecrutatHo

WinDjView 2.1 — 6ecruiaTtHo



IX. MaTepuajibHO-TeXHHYECKOE o0ecriedeHue JUCHUIITTUHBI (MOTYJIs)

HauMeHoBaHnue crenuadbHbIX
NnoMenieHu i

OcCHALIEHHOCTDH
CenMAJIbLHBIX

IlepeyeHb JMLIEH3MOHHOTO
NMPOrpaMMHOI0 o0ecreyeHus.

NMOMelleHUu 1 PexBu3UTHI
noMeIneHui 1Jis1 MO/ITBEPKAAI0IIEro
CaMoOCTOSITEIbHOM JTOKyMEeHTAa
padoThI

Kab6uner Tonorpaguu - yueonas | Teomomut 4T30I1 6e3 MS Office 365 pro plus — Akt
ayAUTOPHS JJ1s1 TPOBEACHUS ITaTUBA npuema-niepeaauu Ne 369 ot
3aHATHUHN JIEKIIMOHHOI'O THIIA, OnTudyeckuii TEOJ0IUT 21 urons 2017,
CEMHHAPCKOI'0 THIIa, KyPCOBOTO YOM3 2T30I1 MS Windows 10 Enterprise —
IIPOEKTUPOBAHMUS, TPYNIIOBBIX U OnTryeckuil TE010JIUT Akt npuema-nepenauu Ne 369
WHJUBUIyAJIbHBIX KOHCYJIbTauud, | YOM3 2T30I1 ot 21 urons 2017;
TEKYIIEro KOHTPOJISI U ONTUYECKUIA TEOTOTUT Google Chrome — 6ecruataoe
IIPOMEXKYTOUHOM arrecTanuu Ne YOM3 2T30I1 I10.
202; momemenue st xpanenus u | Husenmmp C410

nPOPHIAKTHIECKOTO
o0cy)uBaHUS y4eOHOTO
obopynoBanus, kopi. 6 (170021
TBepckast 001., TBeps, yiI.
[Ipommuna, 1. 3, xopm. 2)

DKpaH Ha LITaTUBE
DraperDiplomat
IIepeHocHOM TpoeKTOp
LG LG DX 125, DLP
2500 ANSI Lm
[lepenocHoit HOYTOYK
Cunro

Yuebuas mebenn

IHomeneHus sl cCAaMOCTOSATEILHOM PadOThI:

HaumeHnoBanue OcHaleHHOCTh IlepeyeHb JIMIIEH3HOHHOT'O
MOMeLeHu i MOMeLeHU M A MPOrpamMMHOI0
CaMOCTOATEJbHOM olecreyeHusl.
padoThI PexBu3uTHI
MOATBEPKAA0LIEro
AOKYMEHTA

VYyeOHnast aynuTopus s
NPOBEICHUS 3aHATUN
JIEKIMOHHOTO THIIA,
CEeMHMHAPCKOT0 THIa, KypCOBOTO
POCKTHPOBAHUS, TPYTIIOBBIX H
WH/IMBUYaJIbHBIX KOHCYJIBTAIH,
TEKYIIEro KOHTPOJIS 1
IPOMEXYTOUHON aTTeCTalliy U
camocTosTeNnbHOI padoTel Ne 111
(170021 Tsepckas 0611., TBepb,
ya. [Ipomuna, 1.3, kopit. 2)

Kommerorep 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/mouutop E-
MachinesE220HQVB21.5“
Kommerotep iIRUCorp 510
15-2400/4096/500/G210-
512/DVD-
RW/W7S/monutop E-
MachinesE220HQVB21.5¢
Kommerorep iIRUCorp 510

Adobe Reader XI — 6ecratHo
ArcGIS 10.4 for Desktop - Akt
[pueMa rnepesadynd Ha OCHOBE
norosopa Ne39 a ot
18.12.2014

Bilko 3.4 — 6ecraTHO

Google Chrome — 6ecrutatHo
Kaspersky Endpoint Security
10 mss Windows — Akt Ha
nepenady npas Ne2129 or 25
okTs0ps 2016 1.

MS Office 365 pro plus - Akt
npuema-niepeaaduu Ne 369 ot
21 nrons 2017

Microsoft Windows 10
Enterprise - Akt npuema-




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“
Kommerotep iRU Corp 510
15-2400/4096/500/G210-
512/DVD-
RW/W?7S/monutop E-
Machines
E220HQVB21.5*
Kommsrotep iRU Corp 510
15-2400/4096/500/G210-
512/DVD-
RW/W?7S/monutop E-
Machines
E220HQVB21.5*
Komnbrorep IRU Corp 510
15-

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

Ckanep Plustek OpticPro
A320

YyeOHas mebenb

nepeaaun Ne 369 ot 21 urons
2017

MapInfo Professional 12.0 -
AKT 0 nepezaue npas Io
ycioBUsAM A0rosopa 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 — 6ecrmatao
QGIS 2.16.2.16.2 Nidebo —
OecruiaTHO

WinDjView 2.1 — GecrutatHo

VYyeOHast ayuTopust 1Jist
MPOBEJICHUS 3aHATUN
JIEKIIMOHHOTO THIIA,
CEMHUHApPCKOIo TUIa, KypCOBOIO
POEKTHUPOBAHUS, TPYIIIOBBIX U
WH/IMBUIYAIbHBIX KOHCYJIBTAIIHH,
TEKYIEr0 KOHTPOJIS U
MIPOMEKYTOUYHOM aTTeCTalllK U
camocCTosTeNbHON paboThr Ne 118
(170021 Tepckas 06:1., TBepsb,

JlazepHbIil IpUHTED
SAMSUNGML-2850D
JloCcKka MHTEpaKT.
HitachiStarBoard B
KOMIUIEKTE CO CTOMKOMN
Hocka Genas opucHas
Maraut «Proff»
Kommnerotep iRUCorp 510
15-2400/4096/500/DVD-
RW

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

Google Chrome — 6ecrutatHo
Kaspersky Endpoint Security
10 mist Windows — Akt Ha
nepenauy npas Ne2129 ot 25
OoKTs0pst 2016 T.




ya. [Ipommna, 1.3, kopi. 2)

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

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

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

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

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

Kommnerorep 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

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

VYyeOHast mebenb

MS Office 365 pro plus - Akt
npuema-niepeaauu Ne 369 ot
21 wronsa 2017

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

Maplnfo Professional 12.0 -
AKT 0 nepezaue mnpas 110
yclioBusiM Aorosopa 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)
— OecrIaTHO

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

WinDjView 2.1 — 6ecrutatHo
HJIC-DKOJIOI - Akt
IIPEIOCTABIICHUS IIPAB
Tr063036 ot 11.11.2014
Otxompr 3.2 - AKT
MPEIOCTaBICHUS TIPaB
Tr063036 ot 11.11.2014
[1]IB - Dkomor - AKT
MIPEIOCTABIICHUS IIPAB
Tr063036 ot 11.11.2014
DKO HEeHTP.
ABTOTpPaHCIIOPTHOE
peanpusITie - AKT
MPEIOCTaBICHUS TIPaB
Tr063036 ot 11.11.2014
DKO LEHTP.
MeramioobpaboTka - AKT
MPEIOCTaBICHUS TIPaB
Tr063036 ot 11.11.2014
ko nentp. Ilnactmaccsl u
ITOJIUMEPHI - AKT
MPEIOCTaBICHUS TIPaB
Tr063036 ot 11.11.2014
Oko nentp. Capka - AKT
MIPEIOCTABIICHUS IIPAB
Tr063036 or 11.11.2014
Oxounor lym 2 Crannpapr -
AKT NpeioCcTaBJIEHUS IIPaB
Tr063036 ot 11.11.2014




X. Cerenust 00 00HOBJIEHUH padoveill MPOrpaMMbl JMCHUAILIAHBI (MM MOIYJIST)

OO0HOB/IEHHBIH
N Onucanue JlaTa 1 MpoOTOKOJI 3aceIaHUA
Ne .. pasjea padoeii BHECEHHBbIX (dakyabTera, yrBepauBuiero
NMPOrpaMmblI N
H3MEHeHUit U3MEHEeHUsl
AUCHUILIUHBI
1. I1l. Ilepeuenn CKoppeKkTHpoBaH [Iporokois Ne 9 ot 24.05.2017
y4eOHO- nepeveHb Y4eOHO- coBeTa ¢akyapTeTa reorpaduu u
METOIMYECKOTO METOTUIECKOTO T€OIKOJIOTHH
oOecrieueHus g | oOecIieyeHus
CaMOCTOATEILHOU
paboThl
o0yJaronmxcs 1mo
JMCIUTUINHE
2. V. ®onp ITepepaboTansbr
OIICHOYHBIX TUTIOBBIC
CPEICTB st KOHTPOJIbHBIE
MIPOBEICHUS 3alaHus JIIs
MPOMEXYTOUHON | IPOBEPKHU YPOBHS
aTTecTaluu c(hOpMUPOBAHHOCTH
KOMIIETEHIIU
3. V. Ilepeuenn Buecensl HOBBIE
OCHOBHOW H AIIEKTPOHHBIN
JIOTIONTHUTENBHON | OMOIMOTEYHbBIE
yueOHOM CUCTEMBI
JTUTEPATyPHI
4. IX. MatepuanbHo- | OOHOBIIEH NepeyeHb
TeXHH4YecKas 0a3a, | He0OXO0IUMOro
HeoOxomuMast it | 000pyIOBaHUs
OCYIIIECTBIICHHS
00pa3zoBaTenbHOTO
mpoliecca 1mo
JTUCIUTLTAHE
5 IV. ®onn [TepepaboTanbt [Tpotoxkoa Ne 6 ot 30.06.2020 T.
OILICHOYHBIX TUTIOBBIC 3acenanus kadeapsl GU3NIECKOM
CPEICTB st KOHTPOJIbHBIE reorpaduu U YKOJIOTUN
MIPOBEICHUS 3aaHus s
MPOMEXYTOUHON | IPOBEPKHU YPOBHS
aTTecTaluu c(hOpMHUPOBAHHOCTH
KOMIIETEHIIU I
6 V. Ilepeuenn BHeceHbl HOBBIE IMpoTtokon Ne 7 or 31.05.2023 T
OCHOBHOH U OJICKTPOHHBIN Bacenanus kadeapbl GU3MIECKOH
JIOTIOTHUTEBHON | OMOIMOTEeYHBIE reorpad¥u 1 SKOIOTHH
y4aeOHOMI CHUCTEMBI




JIUTEpaTyphl




