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Ïîñòàíîâêà âîïðîñà

Â ýêîíîìè÷åñêîé òåîðèè ãîðîäà ïî ìåðå óäàëåíèÿ îò öåíòðà
I öåíû íà çåìëþ ↓,
I ïëîòíîñòü íàñåëåíèÿ è çàíÿòîñòè ↓,
I èçìåíÿåòñÿ ñîöèàëüíàÿ ñòðóêòóðà íàñåëåíèÿ.

Íà ïðàêòèêå òî÷íîå ìåñòîíàõîæäåíèå öåíòðà íåèçâåñòíî.

Öåëü � îïðåäåëèòü ïîëîæåíèå äåëîâîãî öåíòðà Ñàíêò-Ïåòåðáóðãà
â 1869�2017 ãã.

Õîëîäèëèí (DIW Berlin è ÍÈÓ ÂØÝ) ÌÄÑ Ëåîíòüåâñêîãî öåíòðà 25.04.2017 2 / 32



Ïîäõîäû ê îïðåäåëåíèþ öåíòðà ãîðîäà

Èññëåäîâàíèå Äàííûå Ìåòîä ×èñëî ãîðîäîâ
(ñòðàíà)

Murphy and Vance
(1954)

ïîêâàðòàëüíàÿ çàñòðîéêà èíäåêñû âûñîòíîñòè è äîëè
ïëîùàäè íåæèëûõ ïîìåùåíèé

9 (ÑØÀ)

Alperovich (1982) íàñåëåíèå ïî ïåðåïèñíûì
ðàéîíàì

ãðàäèåíò ïëîòíîñòè, ÌÍÊ 1 (Èçðàèëü)

Alperovich and
Deutsch (1994)

íàñåëåíèå ïî ïåðåïèñíûì
ðàéîíàì

ýêñïîíåíöèàëüíûé è Áîêñ-Êîêñ 1 (Èçðàèëü)

Thurstain-Goodwin
and Unwin (2000)

îòðàñëåâàÿ çàíÿòîñòü
íà óðîâíå ïî÷òîâûõ
èíäåêñîâ èç îôèöèàëüíîé
ñòàòèñòèêè

2ÌßÑ è ïðîèçâîëüíîå
âçâåøèâàíèå ïîëó÷åííûõ
ýìïèðè÷åñêèõ ôóíêöèé
ðàñïðåäåëåíèÿ

1 (Áðèòàíèÿ)

Montello et al.
(2003)

óëè÷íûé îïðîñ èçîáðàæåíèå öåíòðà íà êàðòå
ðåñïîíäåíòàìè

1 (ÑØÀ)

Borruso and
Porceddu (2009)

ãîðîäñêèå ïðåëåñòè èç
¾Æ¼ëòûõ ñòðàíèö¿

2ÌßÑ ïî âñåì âèäàì çàâåäåíèé
îäíîâðåìåííî

2 (Èòàëèÿ)

Hollenstein and
Purves (2010)

ãåîêîäèðîâàííûå ñíèìêè
ñ êëþ÷åâûìè ñëîâàìè èç
Flickr

2ÌßÑ 1 (Øâåéöàðèÿ),
2 (Áðèòàíèÿ),
2 (ÑØÀ) è 1
(Àâñòðàëèÿ)

L�uscher and Weibel
(2013)

ãîðîäñêèå ïðåëåñòè èç
îôèöèàëüíîé ñòàòèñòèêè

2ÌßÑ è àãðåãèðîâàíèå ñ
ïîìîùüþ îïðîñíûõ âåñîâ

10 (Áðèòàíèÿ)

Taubenb�ock et al.
(2013)

î÷åðòàíèÿ äîìîâ èç OSM,
2- è 3-ìåðíûå ñïóòíèêîâûå
ñíèìêè

òð¼õìåðíàÿ ìîäåëü
çàñòðîéêè è ïîêâàðòàëüíàÿ
êëàññèôèêàöèÿ ñ ïîìîùüþ
íå÷¼òêîé ëîãèêè

1 (Ôðàíöèÿ)

Sun et al. (2016) âûõîäû â ñîöèàëüíóþ ñåòü
Gowalla

êëàñòåðû è äèàãðàììû
Âîðîíîãî

3 (Ãåðìàíèÿ)
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Ìåòîäû

Ãðàäèåíò íàñåëåíèÿ/çàíÿòîñòè Alperovich and Deutsch (1994):
I âñåãî 1-2 ïîêàçàòåëÿ,
I íóæíà ïîäðîáíàÿ ïðîñòðàíñòâåííàÿ ðàçáèâêà,
I ìîæåò èñïîëüçîâàòüñÿ äëÿ áîëåå ðàííèõ ïåðèîäîâ.

Äâóõìåðíîå ÿäåðíîå ñãëàæèâàíèå ãîðîäñêèõ ïðåëåñòåé:
I îáèëèå äàííûõ î ïðåëåñòÿõ â Èíòåðíåòå,
I âîïðîñ àãðåãèðîâàíèÿ.

Äëÿ ïðîâåðêè íàä¼æíîñòè ðåçóëüòàòîâ â 2017 ãîäó
I îïðîñ è
I ðèñóíî÷íûé ìåòîä.
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Ìåòîä ãðàäèåíòà íàñåëåíèÿ/çàíÿòîñòè

pi = αe
−γd
(
(θ1,θ2),(ci1,ci2)

)
+εi

pi � ïëîòíîñòü íàñåëåíèÿ èëè çàíÿòîñòè â i-ì ðåãèîíå;

α � ïëîòíîñòü íàñåëåíèÿ èëè çàíÿòîñòè â äåëîâîì öåíòðå,

γ � ãðàäèåíò ïëîòíîñòè, õàðàêòåðèçóþùèé óáûâàíèå ïëîòíîñòè
íàñåëåíèÿ/çàíÿòîñòè ïî ìåðå óäàëåíèÿ îò öåíòðà,

d
(
(θ1, θ2), (ci1, ci2)

)
� ðàññòîÿíèå â êì ìåæäó öåíòðîì ãîðîäà è

öåíòðîèäîì ðåãèîíà i
I θ1 è θ2 � êîîðäèíàòû äåëîâîãî öåíòðà,
I ci1 è ci2 � êîîðäèíàòû i-ãî öåíòðîèäà;

εi � ñëó÷àéíàÿ îøèáêà.
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Äàííûå

Ïåðèîä 1869�1910 2015

Ðåãèîí ïîëèöåéñêèå ó÷àñòêè ìóíèöèïàëüíûå îêðóãà
Êîëè÷åñòâî 38 111
Èñòî÷íèê Ïåðåïèñè íàñåëåíèÿ Ïåòðîñòàò
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Ïëîòíîñòü íàñåëåíèÿ â 1869�1910 ãã.

1869

Admiralteiskaya

Alexandro-Nevskaya

Kazanskaya

Kolomenskaya

Liteinaya

Moskovskaya

Narvskaya

Peterburgskaya

Rojdestvenskaya

Spasskaya

Vasilievskaya

Vyborgskaya

Человек/га

(0,200]
(200,400]
(400,600]
(600,800]
(800,1000]
(1000,1200]

1890

Admiralteiskaya

Alexandro-Nevskaya

Kazanskaya

Kolomenskaya

Liteinaya

Moskovskaya

Narvskaya

Peterburgskaya

Rojdestvenskaya

Spasskaya

Vasilievskaya

Vyborgskaya

Человек/га

(0,200]
(200,400]
(400,600]
(600,800]
(800,1000]
(1000,1200]

1900

Admiralteiskaya

Alexandro-Nevskaya

Kazanskaya

Kolomenskaya

Liteinaya

Moskovskaya

Narvskaya

Peterburgskaya

Rojdestvenskaya

Spasskaya

Vasilievskaya

Vyborgskaya

Человек/га

(0,200]
(200,400]
(400,600]
(600,800]
(800,1000]
(1000,1200]

1910

Admiralteiskaya

Alexandro-Nevskaya

Kazanskaya

Kolomenskaya

Liteinaya

Moskovskaya

Narvskaya

Peterburgskaya

Rojdestvenskaya

Spasskaya

Vasilievskaya

Vyborgskaya

Человек/га

(0,200]
(200,400]
(400,600]
(600,800]
(800,1000]
(1000,1200]
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Ïëîòíîñòü íàñåëåíèÿ â 2015 ãã.

Человек/га

(0,50]
(50,100]
(100,150]
(150,200]
(200,250]
(250,300]
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Ïëîòíîñòü çàíÿòîñòè â 1869�1910 ãã.

1869

Admiralteiskaya

Alexandro-Nevskaya

Kazanskaya

Kolomenskaya

Liteinaya

Moskovskaya

Narvskaya

Peterburgskaya

Rojdestvenskaya

Spasskaya

Vasilievskaya

Vyborgskaya

Человек/га

(0,200]
(200,400]
(400,600]
(600,800]
(800,1000]

1890

Admiralteiskaya

Alexandro-Nevskaya

Kazanskaya

Kolomenskaya

Liteinaya

Moskovskaya

Narvskaya

Peterburgskaya

Rojdestvenskaya

Spasskaya

Vasilievskaya

Vyborgskaya

Человек/га

(0,200]
(200,400]
(400,600]
(600,800]
(800,1000]

1900

Admiralteiskaya

Alexandro-Nevskaya

Kazanskaya

Kolomenskaya

Liteinaya

Moskovskaya

Narvskaya

Peterburgskaya

Rojdestvenskaya

Spasskaya

Vasilievskaya

Vyborgskaya

Человек/га

(0,200]
(200,400]
(400,600]
(600,800]
(800,1000]

1910

Admiralteiskaya

Alexandro-Nevskaya

Kazanskaya

Kolomenskaya

Liteinaya

Moskovskaya

Narvskaya

Peterburgskaya

Rojdestvenskaya

Spasskaya

Vasilievskaya

Vyborgskaya

Человек/га

(0,200]
(200,400]
(400,600]
(600,800]
(800,1000]
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Ïëîòíîñòü çàíÿòîñòè â 2017 ãã.

Человек/га

(0,50]
(50,100]
(100,150]
(150,200]
(200,250]
(250,300]
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Öåíòð ãîðîäà â äîðåâîëþöèîííîì Ïåòåðáóðãå, 1869�1910 ãã.

123
45 123
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1
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5
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1881
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1
2
3
4
5
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Äîëÿ ðàáî÷èõ â íàñåëåíèè, 1890�1910 ãã.

1881

Admiralteiskaya

Alexandro−Nevskaya

Kazanskaya

Kolomenskaya

Liteinaya

Moskovskaya

Narvskaya

Peterburgskaya

Rojdestvenskaya

Spasskaya

Vasilievskaya

Vyborgskaya

%

(0,10]
(10,20]
(20,30]
(30,40]
(40,50]

1890

Admiralteiskaya

Alexandro−Nevskaya

Kazanskaya

Kolomenskaya

Liteinaya

Moskovskaya

Narvskaya

Peterburgskaya

Rojdestvenskaya

Spasskaya

Vasilievskaya

Vyborgskaya

%

(0,10]
(10,20]
(20,30]
(30,40]
(40,50]

1900

Admiralteiskaya

Alexandro−Nevskaya

Kazanskaya

Kolomenskaya

Liteinaya

Moskovskaya

Narvskaya

Peterburgskaya

Rojdestvenskaya

Spasskaya

Vasilievskaya

Vyborgskaya

%

(0,10]
(10,20]
(20,30]
(30,40]
(40,50]

1910

Admiralteiskaya

Alexandro−Nevskaya

Kazanskaya

Kolomenskaya

Liteinaya

Moskovskaya

Narvskaya

Peterburgskaya

Rojdestvenskaya

Spasskaya

Vasilievskaya

Vyborgskaya

%

(0,10]
(10,20]
(20,30]
(30,40]
(40,50]
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Äîëÿ æåíùèí â íàñåëåíèè, 1869�1910 ãã.

1869

Admiralteiskaya

Alexandro−Nevskaya

Kazanskaya

Kolomenskaya

Liteinaya

Moskovskaya

Narvskaya

Peterburgskaya

Rojdestvenskaya

Spasskaya

Vasilievskaya

Vyborgskaya

%

(30,35]
(35,40]
(40,45]
(45,50]
(50,55]
(55,60]

1890

Admiralteiskaya

Alexandro−Nevskaya

Kazanskaya

Kolomenskaya

Liteinaya

Moskovskaya

Narvskaya

Peterburgskaya

Rojdestvenskaya

Spasskaya

Vasilievskaya

Vyborgskaya

%

(30,35]
(35,40]
(40,45]
(45,50]
(50,55]
(55,60]

1900

Admiralteiskaya

Alexandro−Nevskaya

Kazanskaya

Kolomenskaya

Liteinaya

Moskovskaya

Narvskaya

Peterburgskaya

Rojdestvenskaya

Spasskaya

Vasilievskaya

Vyborgskaya

%

(30,35]
(35,40]
(40,45]
(45,50]
(50,55]
(55,60]

1910

Admiralteiskaya

Alexandro−Nevskaya

Kazanskaya

Kolomenskaya

Liteinaya

Moskovskaya

Narvskaya

Peterburgskaya

Rojdestvenskaya

Spasskaya

Vasilievskaya

Vyborgskaya

%

(30,35]
(35,40]
(40,45]
(45,50]
(50,55]
(55,60]
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Äîëÿ ïðîòåñòàíòîâ â íàñåëåíèè, 1869�1910 ãã.

1869

Admiralteiskaya

Alexandro−Nevskaya

Kazanskaya

Kolomenskaya

Liteinaya

Moskovskaya

Narvskaya

Peterburgskaya

Rojdestvenskaya

Spasskaya

Vasilievskaya

Vyborgskaya

%

(0,5]
(5,10]
(10,15]
(15,20]
(20,25]
(25,30]

1890

Admiralteiskaya

Alexandro−Nevskaya

Kazanskaya

Kolomenskaya

Liteinaya

Moskovskaya

Narvskaya

Peterburgskaya

Rojdestvenskaya

Spasskaya

Vasilievskaya

Vyborgskaya

%

(0,5]
(5,10]
(10,15]
(15,20]
(20,25]
(25,30]

1900

Admiralteiskaya

Alexandro−Nevskaya

Kazanskaya

Kolomenskaya

Liteinaya

Moskovskaya

Narvskaya

Peterburgskaya

Rojdestvenskaya

Spasskaya

Vasilievskaya

Vyborgskaya

%

(0,5]
(5,10]
(10,15]
(15,20]
(20,25]
(25,30]

1910

Admiralteiskaya

Alexandro−Nevskaya

Kazanskaya

Kolomenskaya

Liteinaya

Moskovskaya

Narvskaya

Peterburgskaya

Rojdestvenskaya

Spasskaya

Vasilievskaya

Vyborgskaya

%

(0,5]
(5,10]
(10,15]
(15,20]
(20,25]
(25,30]
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Îáùèé èíäåêñ öåíòðàëüíîñòè/ãîðîäñêèõ ïðåëåñòåé

Îáùèé èíäåêñ:

ADIij =

K∑
k=1

ÃD
k

ijwk

I ÃD
k

ij � ñòàíäàðòèçîâàííàÿ ïðîñòðàíñòâåííàÿ ïëîòíîñòü k-ãî âèäà

ïðåëåñòåé â ÿ÷åéêå ij:

ÃD
k

ij =
ADk

ij − µk

σk
,

F µk � ñðåäíÿÿ ïðîñòðàíñòâåííîé ïëîòíîñòè k;
F σk � ñðåäíåêâàäðàòè÷åñêîå îòêëîíåíèå k.

I wk � âåñ ýòîãî âèäà ïðåëåñòåé.

Âåñà:
I êîýôôèöèåíòû âàðèàöèè,
I îïðîñ.
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Âåñà íà îñíîâå êîýôôèöèåíòîâ âàðèàöèè

wk =
σk/µk∑K
k=1

σk/µk

σk � ñðåäíåêâàäðàòè÷åñêîå îòêëîíåíèå ïðîñòðàíñòâåííîé
ïëîòíîñòè ïðåëåñòè k,

µk � ñðåäíÿÿ ïðîñòðàíñòâåííîé ïëîòíîñòè ïðåëåñòè k.
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Êîýôôèöèåíòû âàðèàöèè

Ãîðîäñêèå ïðåëåñòè Êîýôô. âàðèàöèè

øêîëû 2.417
äåòñêèå ñàäû 2.520
àïòåêè 2.569
ïàðèêìàõåðñêèå 2.674
õðàìû 2.695
êèíîòåàòðû 2.754
ïðîäîâîëüñòâåííûå ìàãàçèíû 2.828
òîðãîâî-ðàçâëåêàòåëüíûå öåíòðû 2.873
ôèòíåñ-êëóáû 2.981
ìåäèöèíñêèå ó÷ðåæäåíèÿ 3.470
þðèñòû 4.543
áàíêè 4.982
îä¼æíûå, îáóâíûå è þâåëèðíûå ìàãàçèíû 5.533
ìóçåè 6.412
íîòàðèóñû 6.421
ðåñòîðàíû 7.763
òåàòðû 8.520
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Âåñà íà îñíîâå îïðîñà

ADISij = cm ×
K∑
k=1

ÃD
k

ijw
S
k + ca

cm =
1∑K

k=1 |wSk |
and ca = cm ×

K−∑
k=1

|wSk |

íîðìàëèçàöèîííûå êîíñòàíòû, ãàðàíòèðóþùèå, ÷òî
0 ≤ ADISij ≤ 1;

|wSk | � ìîäóëè îòðèöàòåëüíûõ îïðîñíûõ âåñîâ.
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Âåñà íà îñíîâå îïðîñà
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Äàííûå

Ïðåëåñòü ×èñëî Èíòåðíåò Êàòåãîðèÿ
íàáëþäåíèé

Áàíêè 874 www.banki.ru Îôèñû, íîòàðèóñû, áàíêè
Êèíîòåàòðû 90 www.afisha.ru Êóëüòóðà
Ôèòíåñ-êëóáû 224 http://sportgyms.ru/ Ñïîðò
Ïðîäìàãàçèíû 1655 www.yp.ru Ïðîäìàãàçèíû
Ïàðèêìàõåðñêèå 1994 www.yp.ru Ñàëîíû êðàñîòû
Ìåäó÷ðåæäåíèÿ 2082 www.spbmed.info Çäðàâîîõðàíåíèå
Äåòñàäû 1028 http://detsadi-spb.ru Îáðàçîâàíèå
Þðèñòû 425 www.yp.ru Îôèñû, íîòàðèóñû, áàíêè
Ìóçåè 221 www.afisha.ru Êóëüòóðà
Íîòàðèóñû 314 sanktpeterburg.tradeis.ru Îôèñû, íîòàðèóñû, áàíêè
Çåëåíü 6975 http://data.nextgis.com/ Çåë¼íûå çîíû
Àïòåêè 1026 www.spbmed.info Çäðàâîîõðàíåíèå
Ðåñòîðàíû 3138 www.restoclub.ru Îáùåïèò
Øêîëû 635 http://apeterburg.com Îáðàçîâàíèå
ÒÐÖ 176 http://peterburg2.ru ÒÐÖ
Íåïðîä. ìàãàçèíû 7139 www.shopping-spb.su Îä¼æíûå/îáóâíûå ìàãàçèíû
Õðàìû 351 http://temples.ru/ Õðàìû
Òåàòðû 349 www.afisha.ru Êóëüòóðà
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Çàâåäåíèÿ îáùåïèòà â 1917 ãîäó

Заведение

ресторан
трактир
кухмистерская/столовая
кофейная
буфет

Ïîäðîáíî î äîðåâîëþöèîííîì îáùåïèòå â ÑÏá.: Äåìèäåíêî (2011).
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Çàâåäåíèÿ îáùåïèòà â 1894�2017 ãã.
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Çàâåäåíèÿ îáùåïèòà â 1894�2017 ãã., ñãëàæåííîå ðàñïðåäåëåíèå
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Ïåðåìåùåíèå îöåíîê öåíòðà â 1869�2017 ãã.

Население
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Çàâåäåíèÿ îáùåïèòà â 1894�2017 ãã., îïèñàòåëüíûå ñòàòèñòèêè

Ãîä Êîýôô. ×èñëî Íàñåëåíèå Çàâåäåíèé
âàðèàöèè çàâåäåíèé òûñ. ÷åë. íà 105 ÷åë.

1895 1, 87 836 1097, 5 76
1905 1, 43 1283 1635.1 78
1917 1, 30 1671 2300, 0 73
1935 1, 25 970 2715, 7 36
1973 1, 47 595 4219.8 14
2015 1, 83 2992 5226, 0 57

Çàâåäåíèé íà 105 ÷åëîâåê â 2017 ãîäó:

Áåðëèí � 82,

Ìàäðèä � 73,

Ìîñêâà � 41.

Õîëîäèëèí (DIW Berlin è ÍÈÓ ÂØÝ) ÌÄÑ Ëåîíòüåâñêîãî öåíòðà 25.04.2017 25 / 32



Áàíêè è ñòðàõîâûå êîìïàíèè â 1917 ãîäó

банк
страховая компания
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Øêîëû è òåàòðû â 2017 ãîäó
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Öåíòðû îòäåëüíûõ ïðåëåñòåé â 2017 ãîäó

1

23

4

6

7

8
9

10

11

12

1 - Медучреждения
2 - Магазины продовольственные
3 - Спортивные центры, бассейны
4 - Салоны красоты и парикмахерские
5 - Зелёные зоны
6 - Учебные заведения: школы, ВУЗы
7 - ТРК
8 - Церкви
9 - Магазины одежды, обуви
10 - Бизнес-центры, офисы, нотариусы, банки
11 - Рестораны, кафе, бары
12 - Культурные учреждения
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Àëüòåðíàòèâíûå îöåíêè öåíòðà â 2017 ãîäó

Модель

Экспоненциальная по занятости
Бокс-Кокс по занятости

Экспоненциальная по населению
Бокс-Кокс по населению

Опросные веса
Вариационные веса

Исторический центр ЮНЕСКО
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Àëüòåðíàòèâíûå îöåíêè öåíòðà â 2017 ãîäó: ïðåëåñòè è ðèñóíêè

Модель

Экспоненциальная по занятости
Бокс-Кокс по занятости
Экспоненциальная по населению

Бокс-Кокс по населению
Опросные веса
Вариационные веса

Рисуночный центр

Рисуночный центр
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Çàêëþ÷åíèå

Ðàçíûå ìåòîäû äàþò äëÿ 2017 ãîäà äîñòàòî÷íî áëèçêèå îöåíêè.

Ïîýòîìó áîëåå ïðîñòîé ìåòîä Àëüïåðîâè÷à-Äîé÷à âïîëíå
ïðèìåíèì äëÿ ïðîøëîãî.

Çà 100 ëåò öåíòð ãîðîäà ñìåñòèëñÿ èç ðàéîíà Ñåííîé ïëîùàäè ê
ó÷àñòêó Íåâñêîãî ìåæäó Ôîíòàíêîé è Ëèòåéíûì.

Öåíòð çàíÿòîñòè îòíîñèòåëüíî ñòàáèëåí.

Öåíòð ïðåëåñòåé âåñüìà ïîäâèæåí.

Áîëüøèé ðàçðûâ ìåæäó öåíòðîì çàíÿòîñòè è íàñåëåíèÿ â 2015
ãîäó, ÷åì â 1894�1910 ãã.
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