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|. IVIAHBI MIPAKTUYECKUX 3AHATUA

[IpakTrueckoe 3anstue Nel.

Tema: TeopeTmco-MeToxmquIme ACIICKTbI reorpa([mquKnx HCCﬂeHOBaHHﬁ.

Heap 3aHATHA.  3aKpPENUTh  3HAHUSA  TEOPETUKO-METOAMYECKHX  OCHOB
UCCIIETOBAaHUI TePPUTOPUATHHON OpraHU3aly O0IIECTBa.
dopmMa npoBeACHUS: CEMUHAP.
Metoanka u NOPSA0K BHINOJTHEHHUSA 3aIaHUH

[IpakTHueckoe 3aHATHE BKJIIOYAET B ceOsl CIENyIOIIME JIBE YaCTU: JOKIAJbI
oOyuaroluxcs ¢ Mpe3eHTaluel Mo 3aJlaHHOM TeMe U 00CYXK/IEHHE MaTepHalioB
ceMmuHapa. [1o kaxaoi yactu 00y4aronuics 10KEH MTPEJOCTaBUTh BHIMIOJHEHHbBIC
3aJIaHus U1 UX OLEHKH.

Kaxnprii oOy4daronuiicss TOTOBUT JOKJIAJ C Npe3eHTauued Mo OJHOM U3 TeM
ceMHuHapa.

MarepuajbHO-TEXHHYECKOE 00ecreyeHue

MynbTuMenuitHoe 00O0pyAOBaHHE, HacTeHHble KapThl Poccum u  Mupa

(dbusnveckue u IKOHOMUUECKUE KAPTHI).
TeMbl 1J151 TOKJIA10B
1. O6BekTHO-IpeMeTHAs 00J1aCTh OOIIECTBEHHOM reorpaduu.
2. OcHOBHBIE TAPAIUTMbI U KOHLIETIIIMU OOIIECTBEHHOM reorpaguu: KpaTKuii
0030p.
3. Konnenuust TepputopraibHON OpraHU3aiy O0IIECTBA: UCTOPHS PA3BUTHS
UJe, COBpPEMEHHOE COCTOSHUE.

4. CucreMaTrka METOJ0B OOLIECTBEHHO-T€OrpauecKuX UCCaeqOBaHUM.
5. OcoGeHHOCTH TOJIEBBIX OOIIECTBEHHO-TeOrpauIecKuX NCCIeIOBaHUHN KaK

MCTOYHHKA EPBUYHON MH(MOPMAIIH.

Jlureparypa: [1; 3; 4; 7].



ITpaktrueckoe 3ansitre No2.

Tema: MeToabl U3y4eHUS MUTPALIUI HACEJICHUS.

I_[e.m, 3aHATHA: C(bOpMHpOBaTI) YMCHHUC HCIIOJIB30BAaTb MCTO/bI 06HICCTBCHHO-
reorpacbnquI(oro HN3Y4YCHUSA MCXaHUYCCKOT'O JIBUKCHUA HACCIICHUS.

dopma npoBeaeHMsI: YCTHBIHN ONpOC, MpakThUueckas padoTa.

Meroanka U NOPSAOK BbINOJTHEHHUA 32IaHUH

[TpakTHueckoe 3aHATHE BKJIIOYAET B ceOs CIeAyIOLIUE JBE YacTU: NMPOBEpPKa
TEOPETUYECKOW MOATOTOBKUA U BBIIOJHEHHE MpPaKTHUeCKoW pabothl. Ilo kaxmon
YacTU OOy4YarolMicsa JOJKEH NPEIOCTAaBUTh BBIMOJHEHHBIE 3aJaHus s HX
OLICHKH.

3aHATHE HAYMHAETCA C TPOBEPKH TEOPETHUYECKOW IOATOTOBKHA IO TEMeE
3aHATUSA (YCTHBIM ONpOC WIM THCbMEHHas padoTa) MO COOTBETCTBYIOLIUM
BorpocaM (cM. «Bompocsl 711 00CYKICHHs» B TUIaHE TPAKTUUECKOTO 3aHSTHSA ).

BrlnonHeHHas: mpakThueckas padoTa MPEeAOoCTaBIsA€TCd B KOHLE TEKYLIETro
VI HA CIEAYIOIIEM 3aHSATUH.

JIns MOArOTOBKM K MPAKTHUYECKUM pabdoTaM HEOOXOAMMO HCIOIb30BaATh
PEKOMEHIOBaHHYIO JIMTEpPATypy, METOAMUYECKHE MOCOOMs, KOHCHEKT JEeKUUH Hu

CTATUCTUYCCKYIO0 HH(POPMAITHIO.

MarepuajibHO-TEXHUYECKOE O0ecreyeHue

KommneroTepHsiid K1acc ¢ 10CTynoMm B ceTb MiHTepHeT u ycranoBnenHoun [ M1C-
POrpamMMoOM, KaHILEIAPCKUE MPUHAMJICKHOCTH ISl BBINOIHEHUS TpaduyuecKux
pabor.

Bomnipocsl 111 00CyKaeHns1

1. Tlouatue o wmurpanusax. [lpoctpaHcTBeHHass MOOMJIBHOCTh  HACEJICHUS:
VHJMKATOPbl, KATETOPUU U TUIIOJIOTUU.

Bubl murpanmii.

[IprurHBl MUTpALIAM.

4. Posp Murpanuii B TeppuTOPUAIBLHON OpraHu3anuy oOUIeCTBa.

w N



o

Oco0GeHHOCTH TOCYJTaPCTBEHHOTO YUETa MUTPALIMH HACEJICHNUS.

6. CrartucTuueckue TIOKa3aTead OLEHKU MAacIITa0OB, TUHAMUKUA U CTPYKTYpPHI
MUTPALHH.

7. KaprorpadupoBanue MUTpallMOHHBIX MPOIIECCOB.

3aganus I NPAKTHYECKOH padoThI

3apganme 1. Vcnosp3ys naHHBIE TOCYJApCTBEHHOW MHUIPAlMOHHOW CTATHCTHKHU

Poccum o xommuectBe mpuObBImX (https://www.fedstat.ru/indicator/43514) wu

BeIOBIBIIMX  (hitps://www.fedstat.ru/indicator/43513), paccuuTaiiTe OCHOBHBIC
MOKa3aTeIM MUTPAIIMOHHBIX MPOLIECCOB!
— MaciTad MUrpauuy (MUTpalMOHHBINA 000POT)
M=I+B,
20e M — macwmab muepayuu, Il — konuuecmso npubwvisuiux, B —
KOJIUYeCE0 8blObIBULUX.
— MUTpalMOHHBINA pupocT (M)
Mo =1II—-B
— WHTCHCHUBHOCTh TPHOBITUS, BBIOBITHS MHUTPAHTOB, MHTPAIMOHHOTO

pUpOCTA.

I1
In (IB, M) = q* 1000,

20e In (IB) — ummencusnocmov npubvimus (8vl0bimus, MuUSPAYUOHHO20
npupocma); H — cpeonezooosas uucrennocms nacenenus.

3ananue 2. Vcnonws3ys maHHbIE TOCYJApCTBEHHOW MUTPALMOHHOM CTATHUCTHKU
Poccun o0 konmyecTBe MPUOBIBIIUX W BBIOBIBIIMX M3 Pa3IMYHBIX CTpaH MHpa
(https://www.fedstat.ru/indicator/43514;  https://www.fedstat.ru/indicator/43513;
https://mMBa.pd/Deljatelnost/statistics/migracionnaya/item/19364859/), B TIHUC

porpaMme cocTtaBbTe KapTy «MurpamuonHas cutyanus B Poccum, 2019 r..
ITpennoxute COOCTBEHHYIO THUIIOJOTHIO CTpaH MHpa IO OCOOEHHOCTSIM

MUTpaIIMOHHOTO 0OMeHa ¢ Poccueti.

Jlureparypa: [1; 3; 14; 15; 16; 23].


https://www.fedstat.ru/indicator/43514
https://www.fedstat.ru/indicator/43513
https://www.fedstat.ru/indicator/43514
https://www.fedstat.ru/indicator/43513
https://мвд.рф/Deljatelnost/statistics/migracionnaya/item/19364859/

[TpakTuueckoe 3ansitue No3.

Tema: MeTomea HCCTICAOBAHUS MPOMBINIJICHHBIX Y3J10B.

He.]'[b 3aHATHUA: 3aKpPCIIMTL 3HAHUA MCTOAWKH O61H€CTBCHHO-FGOFp&(i)I/ILIGCKOFO
HN3Yy4YCHUS ITPOMBIIIJICHHBIX Y3JIOB.

dopma npoBegeHHs: YCTHBIN OMPOC, MPAKTUYECKOE 3aHSTHE.

Meroanka U NOPSAOK BbINOJTHEHHUA 32IaHUH

[TpakTHueckoe 3aHATHE BKJIIOYAET B ceOs CIeAyIOLIUE JBE YacTU: NMPOBEpPKa
TEOPETUYECKOW MOATOTOBKUA U BBIIOJHEHHE MpPaKTHUeCKoW pabothl. Ilo kaxmon
YacTU OOy4YarolMicsa JOJKEH NPEIOCTAaBUTh BBIMOJHEHHBIE 3aJaHus s HX
OLICHKH.

3aHATHE HAYMHAETCA C TPOBEPKH TEOPETHUYECKOW IOATOTOBKHA IO TEMeE
3aHATUSA (YCTHBIM ONpOC WIM THCbMEHHas padoTa) MO COOTBETCTBYIOLIUM
BorpocaM (cM. «Bompocsl 711 00CYKICHHs» B TUIaHE TPAKTUUECKOTO 3aHSTHSA ).

BrlnonHeHHas: mpakThueckas padoTa MPEeAOoCTaBIsA€TCd B KOHLE TEKYLIETro
VI HA CIEAYIOIIEM 3aHSATUH.

JIns MOArOTOBKM K MPAKTHUYECKUM pabdoTaM HEOOXOAMMO HCIOIb30BaATh
PEKOMEHIOBaHHYIO JIMTEpPATypy, METOAMUYECKHE MOCOOMs, KOHCHEKT JEeKUUH Hu

CTaTUCTHUYECKYIO WH(OPMAITHIO.
MarepuajibHO-TEXHUYECKOE O0ecreyeHue
KomnproTepHblid  KiacCc ¢ JOCTYNOM B CeThb VIHTEpHET, KaHLEISIpCKUe

MPUHAJJICKHOCTH JJIsI BBITIOJIHEHUS TpaduyecKux padoT.

Bomnipocsl 111 00CyKaeHns1

=

Oco0eHHOCTH TEPPUTOPUATIEHOM CTPYKTYPbI IPOMBILIUIEHHOTO MPOU3BOICTBA.

2. TakCOHBI TEPPUTOPUATILHON CTPYKTYpPhl POMBIIIJIEHHOTO MPOU3BOICTBA: BUIbI
Y KPUTEPHUH BBIICJICHUS U COTIOCTABJICHUS.

3. IlpombllIIEHHBIM  y3€l:  MOHATHE, KPUTEPUM  BBIACICHUS, pOJIb B

TEPPUTOPUAIIBHON OPraHU3aIMU TPOMBILIIEHHOTO MPOU3BOACTBA.



4. OrtpacneBas U QyHKIHMOHANIbHAS CTPYKTYpa IPOMBIIICHHBIX LIEHTPOB.
5. IloHATHE  TEpPPUTOPHAIBHO-IPOU3BOACTBEHHOIO  KOMIUIEKCA M €ro
MHOTOCTYIIEHYaTON TAKCOHOMUH.

3aganus IS NPAKTHYECKOH padoThI

3ananue. TeppuropuaibHO-0TPaCI€BOIl AHAJIN3 NPOMbIIIJIEHHOT0 Y3J1a.

Ha mpumepe ropojckoro okpyra Cumdepononb OCyIECTBUTE TEPPUTOPUATHHO-
OTpacieBOI aHaIU3 MPOMBIIUICHHOTO y37a. [[1s u3ydeHus MpoMBIIUIEHHOTO y371a
VCMOJIB3YUTE CICAYIOIINN alTOPUTM.

1. Onenka reorpapudecKoro moJI0KEHHUS.
2. IIpennoceuiku pa3BUTHS MPOMBIIUIEHHOTO MPOU3BOACTBA, UCTOPUS PA3BUTHUS
MPOMBIILJICHHOTO Y3J1a.
3. IIpupogHo-pecypcHbie 6a3a pa3BUTHSA IPOMBILUIEHHOTO y3J1a.
4.  XapakTepuCTMKa  OTpaciiei  MPOMBINUIEHHOW  CHeNHalu3alud |
BCIIOMOTATENbHBIX OTpaciel MPOMBIIICHHOCTH Y3J1a.
5. Poap NmpOMBINUIEHHOTO Y371a B TEPPUTOPUAIBHOW OpraHU3allid PErHoHa,
HSKOHOMMYECKOTO palioHa U CTPaHbI.
6. [Ipo6emMbl ¥ TEPCTIIEKTUBBI PA3BUTHSI IPOMBIIIIJICHHOTO y371a.
MeToauka onpeeeHus: CENUAIN3ANUA IPOMBILIUICHHOIO y3J1a
B reorpaduueckoit nureparype paccMaTpUBAIOT CIEAYIOIIME METOJIbl aHaJIn3a
CHEeIHUAIA3ALMN MPOMBIIIUIEHHOTO y371a!
1. BusyanbHbIil METOA — «Ha TJia3» — MyTEM COMOCTAaBIEHUS CTAaTUCTUYECKUX
JTAaHHBIX O PA3BUTUU OTpacieu y3ia.
2. Meton cCpemHEeOTpaclieBOro TMPOILIEHTA: OTpacib SBISETCS OTPACIBIO
cnenuanu3anuu, eciim eé nois (di) cpenneorpacieByro nomo (Pi= 100/n, roe n —
KOJIMYECTBO OTPAceil).

3. Meton cpemnersBenieHHoro panra (Rc) — ydYuThIBaeT pasiu4HYyIO JOJIIO

OTpaciii B IPOMBIIIJICHHOM KOMIIJICKCC Yy3Jia:

R.d-:
n =22;.l
l

[TonyyenHoe R0 okpyri€HHoe 70 11e0T0, MOKa3bIBAET KOJIUYECTBO OTpaciien

cricouaan3alnu.



4. Unnexkc Yusepa (|, wmHAeKkC KOMOMHUPOBAHWs): HAUMEHBIIAS CymMMa
KBajpaToB oTkioHeHus (d?) peanbHbIx jgoneil otpacnmeii (d) um mx

TEOpPETHYECKOTo pacnpeseneHus ("d;) — paBHBIX JOJICH.

I = mianAfl
Ai = di — (Adi).

I[J'ISI OIIPCACIICHUA O’I‘paCHeﬁ CIiCouain3alnmn HCHOHBSYﬁTe CTaTUCTUYCCKHC
JaHHBIC O YHMCJICHHOCTHU 3aHATBIX, CTOMMOCTH HpOHSBGI{CHHOﬁ IMPOAYKIINU U
CTOMMOCTH OCHOBHBIX ITPOU3BOACTBCHHLBIX CI)OHI[OB.

JInteparypa: [1; 3; 14; 15; 16].

IIpakTrueckoe 3ansatue Ned,

Tema: U3ydeHue ceibCKOX03CTBEHHOI0 NPEANPUSTHS HA YPOBHE €r0o
NPOM3BOACTBEHHOM CTPYKTYpPhI. U3y4eHue riyOuHbI CrieuaJan3anuu

CeJIbCKOXO03IMCTBEHHOI 0 npeanpusaTusd.

[eap 3aHATHSI: 3aKPECNHUTh 3HAHWUS W YMEHHs OOIIECTBEHHO-TEOTrpaduIecKoro
U3YUYCHUS CEITBCKOXO03SHMCTBEHHOTO TIPEATIPUSATHS.

dopma npoBeeHHUs: YCTHBIN ONPOC, MPAKTUYECKOE 3aHATHE.

MeToauka U NOPSIAOK BBINOJTHEHUS 3aJaHUI

[TpakTHueckoe 3aHsATHE BKJIIOYAET B ceOs CIeAyIolIue JABE YacTU: MPOBEpKa
TEOPETUYECKOW MOATOTOBKUA U BBIIOJHEHHE MpaKTHUecKo pabothl. Ilo kaxmoi
yacTu OOYyYaroUuiicsi JOKEH MPEAOCTaBUTh BBHINOJHEHHBIE 3aJaHus IS HX
OLICHKH.

3aHATHE HAYMHAETCS C NPOBEPKH TEOPETUYECKOW IOATOTOBKH IO TEME
3aHATUS (YCTHBIM ONpOC WM THCbMEHHas padoTa) MO COOTBETCTBYIOLIUM
Borpocam (cM. «Bonpocs! 117151 00CyKI€HUsD B MJIaHE PAKTUYECKOTO 3aHATHS).

BreimonHeHHast mpaktudeckas padoTa MpeAoCTaBiIseTcsl B KOHIE TEKYIIETo

WJIK Ha CJIICAYIOMICM 3aHATHUU.



I[JISI IMOATOTOBKMK K IIPAKTHYCCKHUM pa60TaM HCO6XO,III/IMO HCIIOJIB30BAaThb

PCKOMCHAOBAHHYIO JIMTCPATYPY, MCTOAUYCCKUC HOCO6I/IH, KOHCIICKT HGKHI/Iﬁ 151

CTaTUCTHUYECKYIO HH(OPMAITHIO.

MartepuaJIbHO-TeXHHYECKOe o0ecneyeHne

KoMmnproTepHblld KJIacCc ¢ JOCTyNIOM B ceThb VIHTEpHET, KaHLEIspCKue

IMPUHAAJICKHOCTU IJIA BBIIIOJIHCHUA l“pa(i)H"IeCKI/IX pa60T.

=

Bonpocs! 1J151 00Cy:KIeHus

Uto Takoe MpOU3BOJCTBEHHAS CTPYKTYpa CEIbCKOTO X0351CcTBa?

Kakas cymectByeT TrpynnmupoBKa OTpacied B CEIIbCKOXO03AHCTBEHHOM
MIPOU3BOJICTBE?

Kakne mokazarenu HCHOJIB3YIOT NPU aHAIM3E MPOU3BOACTBEHHOW CTPYKTYpbI
CEJIBCKOTr0 X0351CcTBa?

Kakne cCymecTByloT METOABI ONPENEICHUS OTpaciiel Ccheuuaiu3anuu
CENIbCKOXO03SMCTBEHHOTO peanpuaTus? X 10CTOMHCTBA U HETOCTATKH.

Kak omnpenensiercss TiyOuMHa  cOEIUAIU3aIllMUd  CEJIBCKOXO3SUCTBEHHOTO
npeanpuaTua? OT KaKUX MOMEHTOB 3aBUCHUT 3TOT MMOKA3aTEIb?

Kak ompenensercss mokasareiib ypOBEHb TOBAPHOCTH CENBCKOXO3SMCTBEHHOTO
NpEANPUATUA?

Kak omnpenensiercs  mokas3aTellb  CE30HHOCTH  CEJIbCKOXO3AMCTBEHHOIO
IPOM3BOICTBA?

3aaHus I NPAKTHYECKO padoThl
3aoanue |.

Onpenenutpb oTpaciu CrielMaanu3alnun CEITbCKOXO03SIICTBEHHOTO

MPOU3BOJICTBA YETHIPbMSI METOJaMH (OPUEHTUPOBOYHBIM METOJOM, METOJIOM

CpeaAHCOTPACIICBOTO IIPOLUCHTA, MCTOJAOM CPCAHCB3BCIICHHOI'O paHra 1 METoa0OM C

MOMOIIIBIO MHJIEKCa YHUBEPA), UCMIOIb3YS CIEAYIONIUE MOKA3aTeNIN yACIbHOTO Beca

CTOMMOCTH TOBapHOM MPOAYKIIMH di 110 OTACIBLHBIM OTPACIsAM (Ha3BaHUS OTpacieH

JAI0TCS MO0 peaM3yeMOMy BHUAY MPOAYKLUHUH, HANpPUMEpP, BMECTO «3E€PHOBOE

XO3SIMCTBOY» MUIIETCS «GBCPHO» NI BMCCTO «IIPOU3BOACTBO MOJIOKA» - ((MOJ'IOKO»).
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Bapuanrl.

[Tokazarenn
[IpousoBacTeo di
1. 3epHO 12
2. IMoagcomHeyHnk 8
3. DdupoMacindHbIe 2
4. Bunorpan 3
5. DpyKTHI 5
6. OBoru 4
7. Sroamr 1
8. Moioko 18
Q. Msico (cBuUH.) 13
10. Msco (KPC) 15
11. Msico (nTuna) 12
12. [lepcth 4
13. Slitna 3
100%
Bapuanrt 2.
ITokazarenn di
[Tpon3BoaCTBO
1. 3epHO 20
2. [ToacomHeyHnK 13
3. CaxapHas cBekia 7
4. Kaprogens 23
5. Osomu 10
6. Bunorpan 5
7. DpyKTHI 2
8. Msico (KPC) 10
9. Msico (nTuia) 3
10. [epcth 3
11. Slitna 4
100%
Bapuanr 3.
ITokazarenn .
[Tpon3BOACTBO di
1. 3epHO 16
2. Bunorpag 15
3. DpyKTHI 12
4, OBommu 11
5. Kaptodens 14
6. Momnoko 2
7. Msico (KPC) 11
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8. Msico (nTuna) 3

9. Sliina 13

10. [Iepctp 3

100%

3aganue 2. Onpenenuth riayOuHBI crienyaIn3anuu A npeanpustuit A, B, C u
CPaBHUTH MEXy COOOM.
s orieHKH ypoBHs (TJIyOMHBI) CIIEMATM3AIMN PACCUUTHIBACTCS KOd(PUIIMEeHT
cneruanu3anuu (K., ):

100

Hon = > [¥8, x(2n-1]]

rie Yon — yAenbHBIN BeC N-ro BUJa TOBAPHOU MPOLYKIIMH B 00IEM €€ 00bEME;
N — MOPSIKOBBIA HOMEP OTIEIbHBIX BUJOB MPOAYKIUH 110 UX YAEIbHOMY BECY B
PaHXUPOBAHHOM PSIAY.
PaHXupoBaHHBIA P — 3TO YHNOPSAOYEHHBIM P 3HAYEHU JMOO B MOPSAKE
yOBbIBaHMSI, TNOO B MOPSAKE BO3PACTAHUS.
3HaueHue kodpuuuenta Moxet kojedaTses ot 0 1o 1.
Ecnu ero BenuunHa:
— <0,2, TO 1ns NpeaupUATHS XapaKTepHa ciiadasi crienuain3anus;
— wuHnrepBai 0,2—0,4 CBUAECTENBCTBYET O CPEHEN CIICIMATIN3alUN;
0,4-0,6 — 0 BBICOKOIi CIIeIaIn3allHH;
0,6-1— 00 yriyOsieHHOM ClielhaaIu3aium.

BapuanTts! 1 2 3 4
A 1) 50 1) 24 1) 12 1) 70
2) 26 2) 22 2)13 2) 15
3) 24 3) 23 3) 25 3) 10
4) 31 4) 50 4)5
B 1) 60 1) 40 17 1) 10
2) 30 2) 30 2)18 2) 10
3) 10 3) 30 3) 15 3) 10
4) 60 4) 70
C 1) 25 1) 15 1) 12 1) 25
2) 35 2) 15 2)14 2) 15
3) 40 3)15 3) 25 3) 20
4) 55 4) 49 4) 40

Jlureparypa: [1-5].
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ITpaktrueckoe 3ansitre NoS.

Tema: I/ICCJICIIOBaHHe TEPPUTOPHAIBHBIX CUCTEM TPaHCIIOPTA. AHajuu3
TpchnopTHO-reorpa(]mquKoro MOJIOKEHUS OTAC/IBbHBIX IYHKTOB Ha

3a2/IaHHOM TPAHCIIOPTHOM CETH.

He.]'[b 3aHATHUA: 3aKPCIINTh 3HAHUA, IIOJIYYCHHBIC Ha JICKOWH, O TOCYJapCTBCHHBIX
KaaacTpax.

@dopma npoBeAeHHs: YCTHBIN OIPOC, MPAKTUYECKOE 3aHSTHE.

MeTtoauka U MOPSIIOK BbINOJIHEHHUS 3aJaHMii

[TpakTHdeckoe 3aHATHE BKIIOYAET B ce0s CIESAYIONIUE JBE YaCTH: MPOBEpPKA
TEOPETUYECKON MOJATOTOBKU M BBINOJIHEHHUE IMpakTUuecKod padoTsl. Ilo kaxkmoi
gacTH OOYYalOUIMiiCsl JOJKEH MPEAOCTaBUTh BBHIMOJHEHHBIE 3aJaHUsl Ui HX
OLICHKH.

3aHATHE HAYMHACTCS C TPOBEPKHM TEOPETUYECKOW MOATOTOBKH TIO TEeMe
3aHATHS (YCTHBIA ONPOC WM NHUCBbMEHHas pabdoTa) MO COOTBETCTBYIOLIUM
Bompocam (cM. «Bompocs 117151 00CyKIeHUS B IJIaHE IPAKTUYECKOTO 3aHSITHS).

BremmonHeHHas mpakTtudeckas paboTa MpEeAoCTaBisIeTCs B KOHIE TEKYIIETO
WIN Ha CJIETYIOIIEM 3aHSTUH.

JUis TOArOTOBKM K MNPAaKTUYECKUM paboTaM HEOO0XOAMMO HCIONIb30BaTh
PEKOMEHIOBAaHHYIO JIUTEPATYpPy, METOAMUYECKHE TOCOOMs, KOHCIEKT JEKIUN U

CTaTUCTHUYECKYIO HH(OPMAITHIO.
MarepuanbHO-TeXHHUYECKOE o0ecrieueHue

KoMmnploTepHsIlli KJIacC € JOCTYNOB K ceTu MHTepHET M yCTaHOBIECHHOMN

nporpammoit QGIS.
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Bonpocs! 1j151 00Cy:KIeHus1
1. Onpenenenre U COOTHOLIEHUE MOHSATUN «TPAHCIIOPTHAS CEThY», «TPAHCIOPTHAS
cCUCTeMa», «TepputopuanbHas TpancnoptHas cucrema» (TTC). IlpuBegute
PUMEDBI.
2. OcoOennoctu cTpyktypel TTC wu xapakTepuctuka €€ CTPYKTYPHBIX
KOMIIOHEHTOB: TIEPErOH, TPAHCTIOPTHBIN MYyHKT, LIEHTP, y3€, JIMHUS, CETh.
3. TepputopuanbHble KOMIIOHEHTHI TPAHCHOPTHBIX CHUCTEM pPa3IUYHBIX BHJIOB
TpaHCIIOPTa: aBTOMOOMIIBHOTO, JKEJIE3HOI0OPOKHOT0, MOPCKOTO, aBUALIMOHHOTO.
4. llonatus «xuHTEepAaHA» U «opnana» B reorpaduu Tpancnopra. Metoauka ux
BBIJICTICHUS.
5. Mopdonorus u koHbUryparus TPaHCIIOPTHOM CETH: MOAXO/IbI K TUITU3AIIAH.
6. ['eomeTpruueckrie M TOMOJOTUYECKHUE CBOWCTBA KOH(MUTypallMM TPAHCIIOPTHBIX

CETEMN.

3aaHus I NPaKTHYECKO padoThl

3aganue 1. ABTOMATH3HMPOBAHHBINA MOACYET NMPOTHKEHHOCTH TPAHCIOPTHOM

CeTH TePPUTOPHH.

MeToanka BLINOJTHEHUS 3a1aHNSI.

3ajauya aBTOMATHU3UPOBAHHOTO TMOJCYETAa JIJIMH JIMHEHHBIX OOBEKTOB B
npejenax Kakux-JM00 KOHTYPOB pEIIaeTCsl ¢ MOMOIIBIO CTaHJIAPTHBIX MOAYyJeh
['IC-nporpamm. JIsi BBINIOJHEHUS NAHHOTO 3aJaHUE HUCIOJB3YWTE MHpOorpaMmmy
QGIS u e€ momxymm.

1. [ToaroroBka nmpoekra.

3anyctute mporpammy QGIS. Co3gaiite U cOXpaHUTE HOBBIM MPOEKT MO
Ha3BaHueM «JlmuHa mopor.qgis». B co3maHHbIi MPOEKT U3 Manku «I e0TeXHOIOruu
Pa3BUTHS TPAHCIIOPTHBIX CHCTEM» 0OABBTE CICTYIOIINE BEKTOPHBIC CIIOU:

- ABTOTpaHCcnopTHas ceThb.shp

- XKenesnrie qoporu.shp

- ['opojckue okpyra u cesbckue noceyeHus.shp
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- Paiions! u roposckue okpyra 2014.shp

2. IToaroroBka ci10éB.

B BekTOpHOM ci10€ «ABTOTPAHCMOPTHAN CeTh.shp» comepkaTcst TOPOTH, YIUIIBI
U JIOpOTM JpYruxX THUIOB, TOJIy4YyeHHble u3 Tmpoekta OpenStreetMap. B
aTpuOyTUBHON Tabmuie maHHOrOo cioss B cronbme «HIGHWAY) ykazans
KJIaCCU(UKAIMOHHBIE KOJABI JOPOr W yiuil. PacmmdpoBKy KOIOB HEOOXOIUMO

u3y4uTh Ha caiire: https://wiki.openstreetmap.org/wiki/RU:Highway classification

I[JISI pacucTta HGO6XOI[I/IMO 0T06paTI> TOJIBKO O0pOrnu, HIpPCAHA3HAYCHHBIC JIA
aBTOMOOMJILHOT'O JABHKCHUA. HOBTOMy H€06XOI[I/IMO CcO31aThb HOBBIN CJIOﬁ, B
KOTOpPOM OYIyT AOPOTH, YAOBIETBOPSIONINE TPEOOBAHUSIM 3a1a4H:

motorway / trunk / trunk_link / primary / secondary / tertiary / unclassified /

service / residential / living_street / road.

J{1s1 TOTO BBIMIOJHUTE CIEAYIOIINE ACHUCTBUS:
OTtkpoiite Tabauiy atpuOyTOB CJIOSI «ABTOTPAHCHOPTHASI CE€Th» — HAXMUTE

&

KHOMy «BbIAeIUTh OOBEKTHI, YIOBJIETBOPSIOIINE YCIOBUIO» — B

OTKpBIBIIEMCS OKHE B TIOJI¢ BBIpAKEHUS BBEAUTE (CKOMUPYWUTE U BCTaBbHTE)

CJIETyIOLIEE BbIPAKEHUE:
"HIGHWAY" = 'motorway’ OR "HIGHWAY" = 'trunk’ OR
"HIGHWAY" = ‘primary’ OR "HIGHWAY" = 'secondary'

OR "HIGHWAY" = ‘tertiary’ OR "HIGHWAY" =
‘unclassified' OR "HIGHWAY" = 'service' OR "HIGHWAY"
= ‘'residential’ OR "HIGHWAY" = 'living_street OR

"HIGHWAY" = road' OR "HIGHWAY" = "trunk_link'
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L

| Boiparerme | PenakTop dyHKLAA |

S5

I ER D) )

&L Momak...

= 'motorway’ OR

= "unclassified" OR

= 'living_street' OR

MpeanpocvoTp: 1

'trunk’ OR = 'primary' OR
= 'secondary’ OR = 'tertiary' OR

'service' OR = "residential' OR

'road' OR = 'trunk_link|

Arrays

Files and Paths

Maps

Record and Attributes
leomeTpna

Jata n epemn
HeaaeHue (Selection)
HeueTkne coOTBETCTEMA
OBwme

ObbeguHAET
Onepatope!
MNepemerHsle

Mona u 3Ha4eHA
MpeoBpazoeanna
Pactpei

Cnow kapTel

Cnow kapTel

Crpokn

¥Ycnoena

DyHELMN

Lleer

lpynna arrays

This group contains expression functions for
the creation and manipulation of arrays (also
known as list data structures), The order of
values within the array matters, in contrary
to the ‘'map’ data structure, where the order
of key-value pairs is irrelevant and values are
identified by their keys.

[E BoibpaTe obbekThl |v] ’ 3aKpeITh

— Haxwmure kHOnKy «Bbp10paTh 00bEKThI» — 3aKpbITh.

C03z[aﬁTe HOBBIHM CJIOM Ha OCHOBE BBIACIICHHBIX 00BEKTOB:

Ha nmanenu ciio€B BbIICINUTE CIIONW «ABTOTPAHCHOPTHAA ceTh» — MeHwo «Cnoi»
— CoXxpaHuTh Kak... — B OTKpBIBIIEMCSI OKHE BBIOpATH MANKy JJI COXPAHCHUS

— Bectu ums cnos «ABTOIOpPOrM» — B OKHE COXpaHEHHs BbIOpaTh Ha MPOTHUB

ITYHKTA ((COXpaHI/ITB TOJIBKO BBIACIICHHBIC OOBEKTHI» ITOCTABUTH rajiKy — OK.




"
DopHaT [Shape—d:aﬁn ESRI *]
ma daiina \HATMAY2016-20 17\ Meorpadma TpancmopTa\MMC\Cnon_KpemiAsTogopori.shp E]
KMa cnoA
CucTeMa KoopauHaT [EPSG:4326 - WGS 84 "]
s
KogupoBka UTF-8 T] il

COXPEHWTE TONBKD BEIOENEHHEIE 0DEEKTHI

¥ BoibepuTe NonA M HACT POIKK ONA 3KCNOPTAa

ran Tun T

Qsm_ID String

m

MAME String

REF String

m

HIGHWAY  String

OMEWAY  String

BRIDGE String o

[ BoibpaTk BCE ] [ CHATb BIAENEHHE ]

¥ leoMmeTpan

Tun recMeTpHK [Amoﬂa'ruueum v]

Force multi-type

Indude z-dimension

b [ | Oxsar (Texywee: cnoii) -

AobaEnTe CNoi B NpoeKT [ Ok ] [ OTMEHE ] [ Crnpaska

3. Iloacuer aIMHBI [AOPOKHOM CeTM B TIPAHMLIAX AJIMHHHCTPATHBHBIX

TEPPUTOPHUIA.

HactpoiTte eauHUIbl M3MEPEHUS M CHCTEMbI KoopAauHAr: MeHK «lIpoekt» —

CgoiicTBa mpoekta — OOIIMe CBOMCTBA — €IUHUIILI U3MEPEHUS: KUJIOMETPhI U
KBaJ[paTHbIE KUJIOMETPHI

CpoiictBa mpoekta — Cucrema KOOpJWHAT — BBIOEpUTE CHCTEMY KOOPAMUHAT

WGS 84 / UTM zone 36N
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BeiaenuTh Ha aHeu CIo€B CIION «ABTOAOPOrW» — MeHIO «BekTtop» — AHanus

— CyMMa pacCTOSIHUN — HACTPOUTH OKHO clieayronum oopazom — OK.

r bl
MapameTpel ! ! i
paneTRe or CyMMa paccToaHWii
Tharin
This algorithm takes a polygon layer and a line
[o"s’” AsTogoporn [EPSG:4326] '] E] layer and measures the total length of lines and
the total number of them that cross each polygon.
TonbKo BhlAENEHHbIE 0GLEKTHI
m The resulting layer has the same features as the
QMMM aHEl input pelygon layer, but with two additional
e A 2 [EPSG:43: - attributes containing the length and count of the
[ BOA [T E 25l ] E] lines across each polygon. The names of these two
TonsKo BEINENEHHEIE 0BLEKTEI fields can be configured in the algorithm
parameters.
Ha3BaHne Nons ANnA ANMH AHKi l
LENGTH
HassaHWe NonA ANA KONWYECTEa NMHWIA
COUNT
AnuMHa mEHEA
[CoznaTe speMeHHEN cnoii] E]
OTKPLITE BEIX0AHON (Ein NOCNe MCNONHEHWUA ANropUTHMa
| | 0% OTMEHUTE
[3anyc|caTb K&K rpyrnosoit I'IDOLLECC] [ BbinonH1TL J [ 3aKpeiTe ] [ Cnpaska
=

[Tocne 3aBepieHus mpolecca B MPOEKT OyAeT J00aBlieH HOBBIN
BpeMeHHbIN cJoi. J[Ji1 paboThl ¢ JTaHHBIM CJIOEM Ha €ro OCHOBE
HEO0OXOJIMMO CO3/1aTh MOCTOSIHHBIM BEKTOPHBIHN CJIOM:

MeHto Crioit — CoxpaHuTh Kak... — Mwms cnos: JduauHa aBToaopor

[Tocne 3akpbITHS IPOEKTAa BPEMEHHBIN CIIOM HE COXPAHUTCS!

HCHOHBSYCMBIﬁ MOAYJIb ABTOMATHYCCKH CUUTACT MIJIMHY JOpOr B MCTpax.

Hatinennsie 3naueHns nomemarotcs B osie “LENGTH” arpubyTuBHON TaOIHIIEL.

4. Iloacyer AJMHBI JOPOKHOM CETH B TPAHULIAX PEryJsIPHBIX CeTeH.

4.1. Co3znanue peryJaapHOd CETKH.

Cozaananm ceTky ¢ pa3MepoM siUeeK SX5 KM
Mento «Bektop» — Bwibop — Coznath cetky — HacTpoiite OKHO cleayronum

obpazom:
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() Cozgath ceThy h @

MapameTpel Tor COSHEITb CeTKYy
Bua cetkm
This algorithm creates a vector layer with a grid
[I'IpnnoyroanMK (nonuron) '] covering a given extent. Elements in the grid can

R R be points, lines or polygons (rectangles, diamonds
TpaHuLs! ceTku (xmin, xma, ymin, ymax) or hexagons).

32.4797502,36.6470475,44.3864121,46. 2301515 [EPSG:43 .
= L * = 2] E] The size andor placement of each element in the
LLar no ropusoHTanu grid is defined using a horizontal and vertical

= spacing.

The CRS of the output layer must be defined. The

Lar no sepTikani grid extent and the spacdng values must be

sloooooo 2] [kanometpsr v expressed in the coordinates and units of this CRS.
Horizontal overlay The top-eft point (minX, maxY) is used as the

— reference point. That means that, at that point, an
0,000000 ~ element is guaranteed to be placed.

Vertical overlay

0,000000 :

Grid CRS

[EPSG:SZGSG—WGS 84 [ UTM zone 36N .]
CeTka

[CoznaTe speMenHHEIn cnoii] E]

OTKPLIT BEIXOAHOMA AN NOCNE MCNONHEHUA aNTOPUTMa

| 0% OTMEHUTE

[BaHYGGTbKaKrpynnoBoﬁ I'IDOLLECC] [Bbll‘lonHMTb ] [ 3aKpLITE ] [ Cnpaska ]

B kauecTBe rpaHull CETKH BBIOEpHUTE OXBAT CJI0sl «PallOHBI U TOPOJICKHE OKPYyTay.

4.2. Oopeska ciaosa «Cetkay mo ciaoro «Paitousl 1 ropoackue okpyra 2014y.

Beinenuts cioit «Cerka» — ['eooOpaboTka — OOpe3ka — HacTpauBaeM YCIOBHS
00pe3Ku:
HUcxonnsrii caon: CeTka

OBepnelinblii cnoil: PailoHbI U TOPOACKHE OKpyra — BBINOJHUTD.

B pesynbrare OyneT nosydeH HOBBIM BpeMEeHHbIN cioil « Pe3yJbTaT 00pe3ku».

4.3. HOI[C‘IGT JJIMHBI AO0POI’ B 'paHUIIaX PCrVJIAPHBIX ceTen

[ToBTOpUTE aNrOpUTM, MPUMEHSEMBbIM B MyHKTE 3, HO Mid ciosi «Pe3yabrar

o0pe3Km.

3ananme 2. Pacuer noka3sareJieii 00ecnne4eHHOCTH TPAHCIIOPTHOM CETHIO

1. PacyeT IJI0THOCTH TPAHCIOPTHOM CETH.

1.1. Pacuetr Iiomaav TCPPUTOpHUN aAMHUHNUCTPATHBHBIX TCDDHTODHﬁ.
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OTKpBITh aTpUOYyTUBHYIO TaOnMIly ciiosi «JJiMHa aBTOAOPOr» — 3aMyCTUTh

e

KAJIbKYJIATOpP MOJIeH

¢ynkuuii BeiOepute ['eomerpust — $area — OK.

— COBI[&TL HOBOE Tojie — MM monst: Area — B 1ose

-
L Kanokynatop nonei

s

OBHOBWUTE Tonsko O BElQENEHHEIX 0bbEKTOR
Cosparthb HOBOE none
[7] CozaaTe BMpTYanLHOE None

WA nonAa Area

Tun [ﬂECﬂTMHHOE umcno (real) ']

Pasmep 10 %] Towrocre 1 =

HEHLUE ML) e

$a'ea|

[ 06noBuT b CymecTBYIOWIEE NONE

QACK...

Show Help

row_number

> Arrays

> Files and Paths

> Maps

> Record and Attributes

4 [eoMeTpuA
angle_at_vertex
Sarea
area
azimuth
boundary
bounds
bounds_height
bounds_width

-

buffer
buffer_by_m
MpeanpocvoTp: 2281,060833663033 P i
E&' You are editing information on this layer but the layer is currently not in edit mode. If you didk OK, edit mode will automatically be turned on.

Returns the area of the current feature. The
area calculated by this function respects
both the current project’s ellipsoid setting
and area unit settings. For example, if an
ellipsoid has been set for the project then
the calculated area will be ellipsoidal, and
if no ellipsoid is set then the calculated
area will be planimetric,

farea

* Sarea — 42

Ok H OTMeHa H Cnpaska

1.2. PacueT mIOTHOCTH JOPOKHOU CETH

B arpubytuBHoii Tabnuie cros «/dymna aprogopor» — 3amyCcTUTh KaJIbKYJISITOP

noJiei

— Co3naTh HOBOE mosie — Wms mosst: Density — B mosie BeIpakeHui

BBEeCTH (popMyITy (MCTIONIb30BaTh BKIAIKY «IloJs M 3HaUeHUD» B OKHE (QYyHKITHH,
cpeanee okHo): ("LENGTH" / 1000) / "Area"

Hacrpoiite okHO ciemytonum o0pazom:
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b
) Kanexynatop nonei Iﬂ
OBHOBWTL TONBKD 0 BEIAENEHHBIX 06LEKTOB
Cospatb HOBOE none [] Obnosurb cymecTeyromee none
[] CoznaTh BMpTYanLHoE None
Wma nona Density
Tvn [ﬂECﬂTMHHOE umcno (real) v]
Pasmep 10 %1 TouHocTb 2 =
[l BeipaeHue PeaakTop dyHKLMA
' Mowe
. OMCK. .. Show Values
= WE ]I 6] ] s
= ¢ Arrays -
[ f 1000) / . —cli i
L i Iy | . Files and Paths Double_cllckt_o add field name to
| expression string. =
* Maps Right-Click on field name to open
| > Record and Attributes context menu sample value loading
> TeomeTpua options.
I > [aTa w BpemMA
> HepasHue (fieldcalc) N
I nadina fiald valiiac fram WES lavare
| » HeudeTkne cooTBeTCTBMA =
> Obwywme SHEYEHWA L, Mowcx...
| > CbvegrHAET -
| - Onepatopei All Unique ] ’ 10 Samples ]
> MNepemeHHkIe
4 [MonsA v 3HavyeHwA
|
NULL
| abc OSM_ID
I abc NAME
1.2 LENGTH
123 COUNT
1.2 Area
MpeanpocmoTp: 0.600313819915025 il
|
| OK ] [ OTmena ] ’ Cnpaska
— y

2. Pacyer moka3artesisi 00eClIe4eHHOCTH TPAHCHOPTHOM CeTHIO MO JHrearo (¢

YY€TOM ILI0OIIAIH K YUCJICHHOCTH Hace.]IeHI/IH).

Jlnst pacuera mokazatens OOECIEYEHHOCTH TPAHCIOPTHOM CEThI0 MO DHTEII0

HCIIOJIB3YEeTCs cienyromas hopmyia:

d? = ‘E:-? /SN

riae Ls — npoTsKeHHOCTh SKCIUTyaTalnOHHO!N utnHBI (kM) (cooTBeTcTByeT oo LENGTH); S —
nomans TeppuTopHu (kM2) (cooTBeTcTBYeT momo Area); N — diCIeHHOCTh HaceTeHHs (Jer.)
(cootBetcTByeT noito POP_2014).

B arpubyrtuBHO! Tabnuie cios «/[mmHA aBTOMOpPOT» 3aMyCTUTh KaJIBKYJISTOP
noJiel — HUCIob3ys mnosie GopMyJl BBECTH CIEAYyIOIIee BbIpaXKeHUe (C ydeToM
€UHUI U3MEpPEHHUs B Tabyuile aTpuOyTOB):

("LENGTH" / 1000) / (sqrt("Area™) * sqrt("POP_2014" *1000))

21



3aganme 3. Ilouck Kparuaiiliero pacCTOSHUSI MeEXAY TOYKAMH II0

TPAHCIIOPTHOM CeTH
[Touck KpaTyalmiero pacCTOSHUS MEXAY TOYKAMH IO TPAHCIIOPTHOM CETH
ABJSCTCS TUIOBOW  3aJa4ed  MapuIpyTU3aluW, HAOpUMEpP, ONPEACIICHUS

TpaekTopun noe3aku no GPS-nasuraropy.

1. YcTaHoBKa 1 HACTPOUKA MOJIYJIISI CETEBOIO aHAIN3A.

B mnporpamme QGIS nns pacdera mokasareyiel TPaHCIOPTHOM JIOCTYITHOCTH
ucnonb3yercs moayinb QNEAT3 — Qgis Network Analysis Toolbox
3anyctute nporpammy QGIS — menro Moaynum — B MOMCKe BCTaBbTE Ha3BaHUE

Moyt QNEAT3 — ycTaHOBUTH MOMYJIb.

IIpu ycranoBke QNEAT3 ¢ nomomipto MeHemkepa rutaruHoB QGIS Bam
JOCTYIIEH OTPaHUYEHHBIH BBIOOpP alropuTMOB (KpaTuaiimumit myts, OD-
MaTpULIBl U HEKOTOpBIE aNropuTMbl [so-obsacti). 910 CBA3aHO C TEM, YTO
HekoTopbie anroputMmbl  Iso-Area  (ISO-koHTYpbl u  [SO-TIONHTOHBI)
noJjaratorcst Ha oudanoreky matplotlib sTo e mocrasnsercs ¢ QGIS3.

s aktuBanuu Iso-obmacTu B KauecTBe aJrOpPUTMOB IOJIMIOHA / KOHTypa
HeoOxoauMo 100aBuTh OuOIMMoTeky matplotlib B Bamry ycranoBky QGIS-
Python. B 3aBucumocTu OT Bameil onepallMOHHOM CHCTEMBI BBl MOXKETE
yctaHoBUTh matplotlib Bpyunyr. IlogpoOnHas HHCTpyKIMs Ha caiire:
https://root676.github.io/installation.html

2. Ilonck KkpaTyalIero pacCTOIHUS MEXKITY TOUYKAMMH.

2.1. I[TogrotroBka MpoeKTa.
Co3znaiiTe HOBBIM NMPOEKT Mo HazBaHueM «KpaTuaiiiee paccTtosiuue» — 100aBbTe
B MPOEKT BEKTOPHBIC CJIIOM M3 Manku «l €0TEXHOJIOTUM Pa3BUTHA TPAHCHOPTHBIX
CHUCTEM»:

- nopoxHas cetb_Cumpepomnois.shp

- ocranoBku_Cumdpeporosib.shp

Baxwno!!! Jlns pabotsr ¢ mactpymentamu moayns Qgis Network Analysis
HeoOxoauMo ucnosb3oBath cion B npoekuuun UTM. Jlns Kpsima 310
npoekiust ED50 / UTM zone 36N (EPSG:23036).

2.2. JlobaBneHue OHJIAH KapThI.
Menro UnTtepuer — QuickMapServices — OSM — OSM Standart
22


https://matplotlib.org/
https://root676.github.io/installation.html

Ecnu oHnaiiH kapThl HE JOCTYMHBI HEOOXOIMMO YCTaHOBHUTH MOJYJIb
QuickMapServices yepe3 meHro Moysu.

2.3. Ilonck kpaTyaumero MapupyTa o pacCTOSIHUIO

Menio Ananu3 ganHbix — [lanens unctpymerntoB — QNEAT3 — Qgis Network
Analysis Toolbox — Routing — JBOWHBIM IIETYKOM MBIIIN 3aIlyCKaeM MOJIYJIb
Shortest path (point to point) — HacTpoUTH MapaMeTphbI:

Network Layer: nopoxxHas cetb_Cumdpeporonnb

. a8 .
Start point: BeiOpaTh MyTeM Ha)kaTusl HA KHOTIKY (2] 0N KAl Iy 1o

OCTAHOBKY K MCCTY BallICT'O IIPOKNBAHUA B IT'OPOJAC CPIM(i)GpOHOJIe.

End point: BeIOpaTh myTeM HakaTHs Ha KHOIIKY OCTaHOBKY
6s13 riaBHoro koprnyca KOV umenu B.U. BepHanackoro.
Optimization Criterion: Shortest Path (distance optimization)

OcranpHbIe MyHKTBI OCTABUTh IO YMOJYaHUIO — BBITTOIHUTE.

B pesynbTaTe BBINOJHEHUS aIrOpUTMa B MNPOEKT JOOABUTCS HOBBIA BPEMEHHBIN
cmoit Shortest Path Layer, B arpuOyTHBHO# TaOyuIle KOTOPOTO COICPKHTCS
uHpopMaIus 0 KOOpJIWHATaX HauyaJlbHOW U KOHEUHOM TOUEK M PACCTOSTHUE MEXKIY
HUMH 110 BEIOPAaHHOMY KpaTdaiiieMy MapiipyTy B MeTpax B rosie total_cost.

2.4. Ilonck KpaTyaimero MapupyTa o BpeMeH!

[ToBropuTe anroput™ nyHkTa 2.3, uameHnuB pexum Optimization Criterion nHa
Fastest Path (time optimization). B momonHuTeNbHBIX TapaMeTpax MOXKHO yKa3aTh
cpennoro ckopocth nepenpmkenus (Default speed). Hanpumep, nis nmemexonHoi
JOCTYITHOCTH — 5 KM/,

B pesynbTaTe BBINOJHEHUS alrOpUTMa B MPOEKT J0OABUTCS HOBBIA BPEMEHHBIN
cinoit Shortest Path Layer, B aTpuOyTuBHOl TaOauIlE KOTOPOTO COACPKHUTCS
uHboOpMaIusl O KOOpJIMHATaX HAdaJlbHOM M KOHEYHOW TOYEK M BpeMsl B IYTH
MEXIy HUMU 1O BBIOPAHHOMY KpaTyaillleMy MapuipyTy B CEKyHAAaX B MOJie
total cost.

Iloapobuee o meroze: https://root676.github.io/ShortestPathAlgs.html
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3ananme 4. Pacyer MmaTpunbl pacCTOSIHUI.

Monyme QNEAT3 — Qgis Network Analysis Toolbox mosBomsier paccyuTarhb
MaTpuny paCCTOHHI/Iﬁ (paCCTO}IHI/Ie OoT O,HHOﬁ HJIM HCCKOJIBKUX TOYCK OO0 APYIUX

TOYEK MOIMAPHO MO TPAHCHOPTHOM CETH).

1. IToaroroBka nmpoekra.
Coznaiite HOBBINM MPOEKT MOJ Ha3BaHUEM «Marpuua paccTosHHID» — 100aBbTE B
IIPOEKT BEKTOPHBIE CIIOM W3 Nanku «['€0TEeXHOJIOrMM pPa3BUTHS TPAHCIIOPTHBIX
CUCTEMM:

- moposkHas ceTb Cumdeponoin.shp

- octanoBku _Cumbeporoins.shp

- KOV _rtouka.shp

2. Pacyer MaTpulbl PACCTOAHUIA B MeTpPax
Menro AnHanu3 nanubix — [lanens nacTpymenToB — QNEAT3 — Qgis Network
Analysis Toolbox — Distance Matrices — IBONHBIM IIETYKOM MBIIIN 3aITyCTHTE
Moy OD Matrix from Layers as Table (m:n) — HacTpouTh napaMeTpsbi:
Network Layer: nopoxxuas cets Cumdbepornoib.shp
From-Point Layer: KOV Ttouka
Unique Point ID Field: number (oObluHO BBIOMpacTCS clol €
HCJIOYHCIICHHBIMUA 3HAYCHUAMU, YalllC BCCI'O IMOPAAKOBBEIM HOMCPOM TO‘-IKI/I)
To--Point Layer: ocranoBku_Cumdepornonb
Unique Point ID Field: number
Optimization Criterion: Shortest Path (distance optimization)

B pesynbTaTe BBINOJHEHUS aIrOpUTMa B MPOEKT J0OABUTCS HOBBIA BPEMEHHBIN
cioit Output OD Matrix, B arpuOyTHBHOM TabIHIle KOTOPOro OYAyT AaHHBIE O
paccTogHUAX OT TOUKUA «KDVY) 110 KaK10M OCTAHOBKHM NOMApPHO B METPax.

3. Pacuer maTpuubl BpeMeHHU B MMyTH
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[ToBTOpHUTE anroputM mnyHKTa 2, u3MeHuB pexkum Optimization Criterion nHa
Fastest Path (time optimization). B gomonHuTEIBHBIX apaMeTpax MOXHO yKa3aTh
cpenHioo ckopocth nepensmkenus (Default speed). Hanmpumep, muts memexoaHoH
JOCTYITHOCTH — 5 KM/4.

B pe3ynbTaTe BBIOJHEHUS AITOPUTMa B MPOEKT T0OABUTCA HOBBIA BPEMEHHBIN
cmoit Output OD Matrix, B arpuOyTuBHOW TaOIUIIE KOTOPOTO COICPKHUTCS
uH(pOpMaIIUs TaHHBIE O BPEMEHU B IMyTH OT TOuku «KDVY» 1m0 kak10i OCTaHOBKU
MOTIAPHO B CEeKyHax total cost.

[ToapoOHee 0 metozae Ha crpanule: https://root676.github.io/OdMatrixAlgs.html

3aganme S. OueHka TPAHCIOPTHOM JOCTYITHOCTH MEeTOA0M U30JIMHUM.

1. IToaroroBka nmpoekra.
Co3paiiTe HOBBIM MPOEKT MOJA HA3BaHUEM «JlOCTYNMHOCTb METOJ H30JIUHUI) —
100aBbTE B TIPOCKT BEKTOPHBIM CJIOM W3 manku «[ €0TEeXHOJIOTMH pPa3BUTHS
TPAHCTIOPTHBIX CUCTEM:

- nopoxHas cetb_Cumpepormnon.shp

- Nerckue canbl_Cumdeponons.shp

JloGaButh omHyaiiH kapty: Mento HMurtepuer — QuickMapServices — OSM —
OSM Standart

2. OueHKa TPAHCMOPTHOM JOCTYITHOCTH METOJOM M30JIMHUI
Moayas QNEAT3 — Qgis Network Analysis Toolbox mo3BosiseT OIEeHUTD

TPAHCIIOPTHYIO JUCTAHIMMOHHYIO U BPEMCHHYIO AOCTYIIHOCTb METOAOM H3O0JIMHUU

B HECKOJIBKMX BapHarusx (moapooHo: https://root676.github.io/IsoAreaAlgs.html):

e Iso-Area as Pointcloud (from Point): amroput™m 3ampaiimBaeT BepIIMHBI CETEH
BHYTPH OIPEAEIEHHOTO M0JIb30BATEIEM IUANa30Ha (BPEMEHHU WM PacCTOSIHUSA ), HAUMHAs
C OJHOM TOYKH, BHIOpAaHHOW Mosb3oBaTeneM. B 1ienom BepInHbI, HailieHHbIE BHYTPH
3aJJaHHOT'0 JIMana3oHa 3aTpat, cocTaBisaoT oonacts ISO Pointcloud.
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e Iso-Area as Pointcloud (from Layer): anamoruueH npenpiaynieMy, Ho o0siagaer Oosee
HMIMPOKUMH BO3MOXKHOCTSMHU. AJITOPUTM CUUTAET TPAHCIOPTHYIO IOCTYITHOCTH HE IO
OJHOHM TOYKE, a MO HECKOJBKUM TOYKaM Clios. B pesymbrare Takxke CTPOUTCS 0OJIAKO
TOYEK CO 3HAUYCHHUSIMHU PACCTOSHUS WA BPEMEHH B IyTH.

e Iso-Area as Interpolation (from Point): anroput™ BBIBOAUT WHTEPIOIMPOBAHHBIM
pacTp paccTOSIHWM, HaUMHAs C BBIOPAHHOW MOJIH30BATEIEM TOUKH JI0 APYTHX BHIOPAHHBIX
TOYEK, MPUMEHsA MeToA Tin-uHTepnoisuuu, peanuzoBannbiii B QGIS3.

e Iso-Area as Interpolation (from Layer): B xauecTBe aJlropuTMa HHTEPIIOJISALUU Ha
OCHOBE TOYEK OTOT alTrOPUTM BBIBOAUT HHTEPIOIMPOBAHHBIA PACTp pPAaCCTOSHUI,
npuMensisi Meron Tin-unrepmonsinuu, peanmu3oBaHHbd B QGIS3. Ilpu  stom
UCTIONIB3YETCSI B KAYECTBE MCXOAHBIX C HECKOJBKO TOYEK, COAEPIKAIIUXCS B BEKTOPHOM
cIoe.

e Iso-Area as Contours (from Point): anroput™m Iso-Area as Contours BBIBOJIUT
W30JIMHUY, MTOJYYEHHBIE U3 HHTEPIOIMPOBAHHOTO pacTpa PACcCTOSIHUN, HAYMHAS C OJHOU
TOYKH, PEJOCTABICHHON BEKTOPHBIM CIIOEM.

e Iso-Area as Contours (from layer): aaroputm Iso-Area as Contours BBIBOJUT
W30JIMHUY, TIOJlyYCHHbIE W3 HWHTEPIOJIMPOBAHHOTO pAacTpa pPACCTOSHUN, HAuWHAs C
HECKOJIKUX TOYCK, CO/ICPIKAILIMXCS B BEKTOPHOM CJIOE.

e Iso-Area as Polygon (from Point): amroputm Iso-Area as Polygon BbIBOIUT
3all0JIHEHHbIC MOJHMIOHBl OJWHAKOBBIX 3HAYCHUH JOCTYHNHOCTH, IIOJYYEHHBIE U3
UHTEPIIOIMPOBAHHOTO PACTpa PACCTOSHUM, HAYMHAS C OJHON TOYKH.

e Iso-Area as Polygon (from Layer): amroputm Iso-Area as Polygon BwIBOgUT
3all0JJHCHHBIC IOJMIOHBl OJMHAKOBBIX 3HAYCHUH JIOCTYIMHOCTH, TIIOJYYCHHBIC W3
UHTEPIIOJMPOBAHHOTO  pacTpa pPAacCTOSIHWM, HauyMHas C  HECKOJIBKUX  TOYEK,
COZIEPIKAIUXCS B BEKTOPHOM CIIOE.

BbINOJIHUM OLIEHKY TPAHCIOPTHOM Nelield BPEeMEHHOM A0CTYITHOCTH JIeTCKUX
cagoB r. Cumdpeponous no aaropurmy Iso-Area as Polygon (from Layer):
1. Ha manenm wuHcTpyMeHTOB B crnucke wmoxayineii QNEAT3  BwiGepute

COOTBETCTBYIOIIUMN AJITOPUTM

4 Eﬂ QMEATS - Qgis Network Analysis Toolbox
- Distance Matrices
4 Isp-Areas

= Iso-Area as Contours (from Layer)
Iso-Area as Contours (from Point)

& [:o-Area as Interpolation (from Layer)

# Iso-Area as Interpolation (from Point)

= Iso-Area as Pointcloud (from Layer)
Iso-Area as Pointcloud (from Point)

@ Iso-Area as Polygons (from Layer)

a Iso-Area as Polygons (from Point)

2. Hactpoiite mnapameTpsl ajaropuT™Ma CIEAYIOIUM O00pa3oM U HaXMUTE
BrImoaHuTS:
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| ) Iso-Area as Polygons (from m . l l 1

MNapamMeTpel Nor

L3

Vector layer representing netwaork

[*—gﬁﬂapom-iaﬂ ceTe_Cumpeponons [EPSG:23036] "’] E]
ToneKo EBlgENEHHEIE 00 BEKTEI

Start Points

[ . Jetame cagel_Cimbepononsa [EPSG:23036] "’] E] =

TonbKo BelAeneHHbIe 0bbEKTEI

Unigue Point ID Field

[ 123 pumber h ]

Size of Iso-Area (distance or time valug)

4|k

2500,000000

Contour Interval (distance or time value)

[k

300,000000 &
Cellsize of interpolation raster

4|k

10
Path type to calculate

[Fastest Path (time optimization) v]

¥ [ononHATENbHbLIE NapaMeT pbl

Entry Cost calculation method

[Planar {only use with projected CRS) v]
| | 0% OTHMEHWMTD
[BanymaTh KaK rpynnosoi Npouecc [ BeinonHuTE J [ 3aKpLITE

[Tocne 3aBepiieHus aaropuTMa B MPOEKTE OYJET CO3/1aH HOBBIM BPEMEHHBIN CIION
Output Polygon. B pganHOM clioe coaepikaTcsi TOJUTOHBI CO 3HAYCHUSMHU

TPaHCIIOPTHOM BPEeMEHHOM NOCTYMHOCTH, KpaTHbie 300 cekyHaam (5 MuH.).

3. Hactpolika CTWIISI CJI0S C U30JIMHUSAMU.

[TepecoxpanuTte crnoit Output Polygon B cioit «/{oCTymHOCTh JETCKUX Ca0B_MUH»
¢ nomortblo kKoMmaHabl Cioli — CoxpaHUTh Kak... (CJIOW HYXHO COXPaHUTh B
npoekuuu ED50 / UTM zone 36N).

{1 BHOBB CO3J@aHHOTO cJI0sl «JlOCTYMHOCTh JeTCKUX €AJI0B_MHH» IPUMEHUTE

CIIEYIOIINE HACTPOUKHU CTHIIS:
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(2} Ceoiictsa chos — PesynsTat oBpeskm | CTuae

'fi Wrgopmauma

:{:\_\ Wertounmk

€2 Mognwuck

Junarpammel

-
1

\“ 30 View

E Seurce Fields
E Attributes Form

CBA3K

ﬁ Auxiliary Storage

,Q Jeictena

. Brisog

6. Orpucoeka
MepemerHble

H“ MeTagaHHbIE

M Dependencies

5T |

= =

= [PanyMpoBaHHbIA SHaK. ‘]
Mone 1.2 cost_level -
3HaqoK [ WsmernTs, ]
Legend format &1 - %2 Precision 0 | [] OBpesate
MeTon [color v
panerr (T T -

Knaccos McTorpamma

3Havuox 3Ha4YeHNA Nerenpa
. 300,00 - 300,00 300 - 300
300,00 - 600,00 300 - 600
600,00 - 1200,00 600 - 1200
1200,00 - 1800,00 1200 - 1800

. 1800,00 - 2700,00 1800 - 2700
Moaa [PW MHTEpBanG! '] Knaccos 5 EI
P [ Symmetric Classification fl
CBA3ETh MPaHLLI KNacoos
W Layer
Henpospa4HocTe D 100,0 % lil

Cnoit OfibexT
PEMIMM CHELIMBAHIA v - ][CS = v]
[ sddpercrer arpucoswn
["] OnpeaenuTs nopsack oTpucoskn ofbekTos
CTune ~ QK ][DTM&B][M&MT!:][CIW(B

Hcnonbp3oBaHue APyrux ajJropuTmMoB JAaHHOI'O MOAYJIA,

JInteparypa: [1-6; 11-20].

Jlureparypa: [3; 5; 22]

B 1LIEJIOM,
AHAJIOTUYHYI0O METOAMKY. DBBINIOJHUTE OLEHKY TPAaHCHOPTHOMW JOCTYIHOCTH
(IMCTaHIIMOHHYIO M BPEMEHHYI0) C UCIIOJIb30BaHUEM JIPYTUX aJTOPUTMOB.

P

HMCCT
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Il. YHEBHO-METOANYECKOE OBECIIEYHEHHUE
CAMOCTOSTEJIbHOM PABOTHI

CamocTosiTennbHast paboTa 00ydJaroNIMXCcs HAIpaBlIieHa Ha OoJiee TIyOoKoe
CaMOCTOSITEIbHOE M3YUCHUE TEOPHUH M 3aKPEIUICHHE MPAKTUYECKUX HABBIKOB U
YMEHHH MO TUCIUTUIMHE. BRITIONTHSIS CaMOCTOATENBHYIO Pa0b0Ty, 00yUJaronuics
ONMMpaeTcsi Ha 3HAHWS, yYMEHUS W HAaBBIKM, IOJYyYCHHBIC HA JICKIUAX W
MPaKTUYECKUX 3aHIATUSAX. BMecTe ¢ TeM, camocTosATenbHas pabora TpedyeT ot
o0y4Jaromuxcsi JOMOJHUTEIFHON pabOThl, BKJIIOYAs MOATOTOBKY COOOIICHHIA,
KOHCIIEKTOB, pedeparoB. [l BBIMOTHEHUS CaMOCTOSTEIBHOW pabOTHI
oOydJaromuncss MOXET MCIOJb30BaTh BCE JOCTYMHBIE €My HCTOYHHKHU
uHpoOpMaIuM,  TOJB30BAThCA  3HAHUSAMH, YMEHHUSIMH W  HaBBIKaMHU,
MTOJTy9Y€HHBIMHU B TIPOIIECCE U3YUCHUS NIPYTUX JUCITUTLINH.

[To 3aBepIIeHHIO BBITIOJTHEHUS CAaMOCTOSATENIbHON paboThl, 00yUYaronUnics
B YCTaHOBJICHHBIE TIPEIOJIaBaTeIeM CPOKU 00sI3aH MPEJCTaBUTh CBOIO PadoTy U
3aIUTUTh €€ TyTeM (OpMyJIUpOBaHUS OOBSICHEHHH 10 BBINOJHEHUIO
MPAKTUYECKUX 3aJaHUM, PACKPBITUS COJEPKAHUS TEOPETHUUYECKUX BOIPOCOB,
BBICTYTUICHHS TIepe] TPYIIIOi CTYIEHTOB C COOOIICHUEM.

3aBepluarouield CTaJueil caMoOCTOSTEIbHON padOThI SIBIsETCS OPOpMIIEHUE
paboTHI coriacHO TpeOOBaHUAM, IPEABSIBISIEMBIM K COOTBETCTBYIOIIUM BHIaM
paodoT.

IIpu MPEACTABICHUU  PE3YJIbTATOB CaMOCTOATENIBHONH  pabOoThI
oOyJarmnuicss JIOJKEH TI0Ka3aTh: a) CaMOCTOSATEIHHOCTh BBIMOJHEHUS
3amaHus; 0) rioyOMHY YCBOGHHsI Marepuaiia; B) CIIOCOOHOCTH (OPMYJIHPOBATH
BBIBOJIBI M TIPUHHUMATh PEIICHUS; T) BECTH AMCKYCCHIO; 1) OTCTaMBaTh CBOIO
TOYKY 3pCHUS, apTyMEHTHUPYS T€ WA WHBIC TCOPETHUCCKHUE WITH MPAKTHICCKHC
MOJIOKEHUS (PeIICHUS ).

IlepedyeHnnb TeM AJI51 CAMOCTOATEJIbHOM PAdOTHI

No Ha3BaHue TeMbI CaMOCTOATEJIbLHOM Bua koHTpOIS

n/n padoThI
Mertonbl cOopa nepBUYHON HHGPOPMALIMU.

1. Cneuuduka nonaydeHuss uHpopmauuu 00 ITman-KOHCTIEKT
otnenbHBIX koMImoHeHTax TIIK.
TeopeTuko-MeToIMYECKUe OCHOBBI

2. COLIMaJIbHO-?KOHOMHYECKOI'O [IpeszenTanus
pallOHUPOBAHHUSL.

3 Ananm3 TPAHCIIOPTHO-TeOTpaUIECKOTO [aH- KOHCLIEKT
MOJIOKEHHUSI  OTACJIbHBIX  IYHKTOB  Ha
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No Ha3BaHue TeMBI CaMOCTOATEJILHOM Buja koHTpOJISA
n/n padoThI
3aJJaHHOM TPAHCIIOPTHOW CETH.
4 KapTOFpa(bI/I‘lGjCKI/Ie METOAbl H3YYEHHS B TI4H- KOHCIICKT
00IIIeCTBEHHOM reorpadumu.
MeTtoasl W3yYCHUS IIPUPOJIHO- [i1aH-KOHCIIEKT
S. TEXHUYECKUX CHUCTEM U aHTPONOTEHHBIX

JanamadToB.
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31


https://bookonlime.ru/node/341/
http://bookonlime.ru/node/4497/edit

