MUHHCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS POCCUICKOU ®EJIEPAIINA
(denepanbHoe rocyaapcTBeHHOE 0I0IKeTHOEe 00pa3oBaTe/bHOE yUpesKIeHHne
BhICIIEr0 00pa30BaAHHUSA

«MypMaHCKUI apKTHYECKHUIl rOCy1apcTBEHHbI YHUBEPCUTET)
(®I'bOY BO «MATI'Y»)

PABOYAS TIPOTPAMMA JUCIHUATIIMHBI (MOJIY.JIS)

b1.0.13 EcrecTBeHHOHaY4YHasi KAPTHHA MHpa

(Ha3BaHME TUCIUIIIMHEI (MOIYJIS) B COOTBETCTBHHM C YU€OHBIM IIJIAHOM)

OCHOBHO¥ npogdeccHoHATILHON 00pa3oBaTeJbLHON MPOrpaMMBbl
10 HANIPABJICHUIO MOATOTOBKH

44.03.05 [Mexarornyeckoe oopazoBanue (¢ ABYyMsi PO (PUISIMH MOATOTOBKH)
HanpasJieHHOCTH (npoduin) IxoHomuka. I'eorpadus

(ko1 ¥ HaMEHOBAaHUE HAIIPABJICHUS MOATOTOBKU
C YKa3aHHEeM HaIpPaBICHHOCTH (HAUMEHOBAHUS MarucTepCKON MpOrpaMMBl))
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ypoBeHb IpodeccroHansHOro 00pa3oBaHus: BbIcIiee 0Opa3oBaHne — OakanaBpHuar / BEICIIee 00pa3oBaHUE — CIIEIUATTUTET,
Marucrparypa / Beiciiee 0Opa3oBaHHE — ITOJrOTOBKA KaJAPOB BHICIIEH KBaTU(pUKAILIIN

O0akaJsaBp

KBaTH(PUKAIHS

oyHas

dhopma obydeHus

2021

roj Habopa

CocraBureib(un): VYTBepKaeHO Ha 3aceaHuy Kadeapbl MaTeMaTHKH,
(U3UKH 1 MTHPOPMAIIMOHHBIX TEXHOJIOTUH
Jlsam Acst AHaTobeBHa, (hakyybTeTa MATEMATHYECKUX U €CTECTBEHHBIX
KaHJI. TIefl. HayK, noneHT kadeapst MOuNT HayK
(mpotoxon Ne 07 ot 12.04.2021)

3aB. xadenpoii Jlazapesa .M.



1. IEJIb OCBOEHUS JUCIUATIIAHBI (MOYJIST)
q)OpMI/IpOBaHI/IC HAay4YHOT'O0 MHPOBO33pPCHUA, LIGJ'IOCTHOﬁ KapTUHbI TMPUHOUIIOB U SaKOHOMepHOCTCﬁ
Ppa3BUTUA IPUPOJALI — OT MUKpOMHUPA 10 BCCJ’ICHHOﬁ 1 4CJIOBCKA.

2. TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA JUCHUIIJIMHBI (MOAYJIs)
B pesynbrare ocBOGHUS NUCHUILTUHBI (MOyJIs1) (POPMUPYIOTCS CAEIyIOMNE KOMIIETEHIIUH:
YK-1 — Cnoco0eH OCyHIeCTBIATh MOUCK, KPUTUYECKUN aHAIW3 M CUHTE3 MH(OpPMAlMH, MPUMEHSThH
CUCTEMHBIN MOJXO JUIsl pEIIEHU [TOCTABJIEHHBIX 3ajau.

[lepedens mIaHUPYEMBIX PE3YIHTATOB OOYUEHHUS 10 TUCHUILTHHE (MOIYIIO), COOTHECEHHBIX C
WHJUKATOpaMu JOCTUKEHUs KOMIIETEHINI

Komnerenunus NHaukaTopbl KOMIIETEHIMI PesyabTaThl 00yyeHus
YK-1: Cnnocoben 1.1. AHanuzupyer 3amavy, | 3uams.
OCYIIECTBIIATD BBIJIETISAS ee 0a30BbBIC | — MOHSTHIHO-KATErOPUAIIBHBIN arapar u
MIOUCK, cocrapisirome.  OCYIIECTBIAET |  METOMOJIOTHIO €CTECTBO3ZHAHMS,
KPUTHYECKUH ACKOMIIO3UIIHIO 3ala4y. | — OCHOBHBIE dTaIlbl Pa3BUTUS HAYKU O
aHaJIN3 U CUHTE3 Omnpezesnsier, MHTEPOPETUPYET H |  mpupoje, 0COOEHHOCTAX COBPEMEHHOTO
nH(popManuy, paHXupyer MH(POPMALIUIO, |  eCTECTBO3HAHMS,
TIPUMCHATE Tpebyemyo | A PCHICHUA | — koHLIENIMU IPOCTPAHCTBA U BPEMEHH, O
CUCTEMHBIN MOXO0J | IMOCTaBJIECHHOM 3aJ1a4yu. NPHHIHUIAX CHMMETPHH 1 3aKOHAX
JUTSL peleHust 1.2. HaxomuT ¥ KPUTHYECKH | coxpaHCHHS;
ITIOCTaBJICHHBIX aHAIM3HUPYET UHPOpPMALHUIO, | _ MEpapXHIO CTPYKTYPHBIX yPOBHEH
3aia4 HCOOXOMMMYIO  JUIsL  PCLICHHUs OpraHu3alui MaTepuu (MUKPO-, MAKPO- U

MOCTABJICHHOM 3a/1a4H.
1.3. PaccmaTpuBaer pasiuyHbIC

Meramup);
— CaMOOPTaHHU3aLMIO B )KUBOM U HEKUBOU

BapHaHTLI PCIICHHUA 3aga4u, IPUPOJIE;
oneHuBai  MX  JOCTOMHCTBA H | _ B3aUMOCBA3b MCKIY (bHBH‘leCKHMH,
IiIG4I[OCTaT§I/I. XAMHYECKUMHU U OMOJIOTHYECKUMU

A pPaMOTHO, JIOTNYHO, TIPOLIECCAMU;
APryMmecHTUPOBAHHO OPMUPYET

Prym p (i) PMUpPY - CHeI_II/I(l)I/IKy JKHUBOI'0, BOCIIpOMU3BOJACTBA U
COOCTBEHHBIE CYKACHUA n .

Pa3BUTHA KUBBIX CUCTEM;

OICHKH.

Otnuuaer ¢akThl OT MHEHHH,
WHTEPIIPETAIA, OIICHOK U T.JI. B
paccyXIeHUsIX JPYTUX
YYaCTHUKOB JICSITEIILHOCTH.

1.5. Onpenensiet u OlIeHUBAET
MIPAKTUIECKHE ITOCIICICTBHS
BO3MOXXHBIX PEIICHUN 3aJauu.

— B3aUMO/JICHICTBHE OPraHU3Ma U CpeJibl,
MPUHIHUITBI BOJIIOLNH;

— MECTO 4Y€eJIOBEKA B DBOJIIOIMH 3eMIIH U
Kocmoca, Hoocepe n mapaaurme
KOBBOJIIOIHH.

Ymems:

— OTJINYaTh HAyKy OT MCEBJAOHAYKH,

— OIpEeneNnaTh creupUKy TOH UIH HHOU
HAyYHOU TUCIUIUIMHEI, €€ BIUSHHUE Ha
pa3BUTHE OOIIECTBA U OT/IEIHHBIX €€
KOMITOHEHTOB;

— BBIICIIATH TCOPETHUCCKUE U TIPUKIIATHBIC,
aKCHOJIOTHYECKUE ¥ HHCTPYMEHTAIBHBIE
KOMITOHEHTHI €CTeCTBO3HAHUSI.

Brnaoemw:

— HaBBIKAMU BEJICHUS IUCKYCCUU 10
mpoOJeMaM eCTECTBO3HAHWS;

— METOJAUKOW U TEXHUKOW U3YyUECHHS
€CTECTBEHHOHAYUHbIX JIaHHbIX;

— HaBBIKAMH TIOMCKa, cOopa,
CHCTEMAaTU3allMH1 U HCII0Ib30BAHHIO
nH(OpPMaIIUY IO €CTECTBO3ZHAHMIO.




3. YKABAHUE MECTA JIUCHUIIJIMHBI (MOJYJISI) B CTPYKTYPE OCHOBHOM
IMPO®ECCHUOHAJIBHON OBPA30OBATEJIBHOM ITPOI'PAMMBI

Hucuumnmua (Moaynb) «EcTecTBeHHOHay4Hass KapTHHA MHpa» OTHOCUTCS K 00s3aTeNbHOU
yacTH oO0Opa3oBaTelbHONM TMporpaMmbl 1o HampaieHuto mnoarotoBku 44.03.05 Ilemarormueckoe
obpazoBanue (¢ JaByMs OpOGWISMH IOATOTOBKH), HAIMPaBICHHOCTh (TMpoduian) DKOHOMHKA.
['eorpadusi.

4. OBBEM JUCHUIIVIMHBI (MOAYJISA) B 3AUETHBIX EJUHUIIAX C YKA3AHUEM
KOJIMYECTBA AKAJIEMHUYECKHUX YACOB, BBIJIEJIEHHBIX HA KOHTAKTHYIO
PABOTY OBYYAIOUHIUXCS C IPENOJABATEJIEM (II0 BHJIAM YUYEBHBLIX
3AHATHUN) 1 HA CAMOCTOSITEJIBHYIO PABOTY OBYYAIOIIIUXCS

OO0mmas TpyI0eMKOCTh TUCIUILTAHBI (MOIYJIs) COCTABISAET 3 3a4eTHBIX eauHuIbl niau 108 yacor
(u3 pacuera 1 3.e. = 36 yacos).

" KonTaktHas o Kon-Bo yacos
3 paboTa § na CPC
5 | 2 : S g 2 -
le) a m Q
15} ? > 8 S e E g > Jg o} 8 < c;.? 8 g 5
2. 3 = SO 8 = S Sl 235 =2 g 2 &
z| 2| §a| BE c2g 2| 859 'z 238 &%
S| ¥ STk | me || RET| 2E| ZEE| 288 =% o8
2 & e | O =2 axn| ERE| S ¢ =
= S X o ©C B o SR IV
E ] o Q Q%
) = 2 3 =
o S
1 1 3 108 12 24 - 36 8 72 - - 3auer
Hroro 3 108 12 24 - 36 8 72 - - 3aver

B mHTEpaKkTHBHBIX (OpPMAax Yachl UCHOIB3YIOTCA B BHJIE OOCYKICHHS BOIPOCOB MO TEME JUCIUTUINHBI
Ha JICKLIMOHHBIX 3aHATHUAX.

5. COAEP KAHUE AUCHUIIIMHBI (MOAYJISA), CTPYKTYPUPOBAHHOE IO TEMAM
(PABAEJIAM) C VYKA3ZAHUEM OTBEIEHHOI'O HA HHUX KOJ/INYECTBA
AKAJJEMUYECKHNX YACOB U BUJIOB YYEBHBIX 3AHATUIA

KonrakTHas v ’§ o 2 A
paboTa o2 4 BB 80| 88
Ne HaumenoBanue 5 E 9 & E E ;8—5 g E*
/I paszaena, TEMBI JIK | TIP | JIB | & g e g §8 g S E S
S & S S
4 g N7 &~ T
1 DBOIOIUS HAYYHOTO METO/IA U €CTECTBEHHO- 5 4 3 6 5 12 B
Hay4YHasi KapTHHA MHpa.
2. | IlpocTpaHcTBO, BpEMs, CHMMETPHSI. 2 4 — 6 2 12 —
3 CTpyKTYpHBIE YPOBHHU U CHCTEMBI 5 4 B 6 1 12 B
OpraHu3alfy MaTepuu
4. | llopsimok u OecnopsiioK B IPUPOE 2 4 — 6 1 12 —
5. | buocdepa n yenosek 2 4 — 6 1 12 —
6. | Ilanopama cOBpeMEHHOI'O €CTECTBO3HAHUS 2 4 — 6 1 12 —
3auer —
Hroro: | 12 | 24 | — 36 8 72 —

Conep:kanue JMCHUILUIMHBI (MO1YJIA)

Tema 1. DBououuss HAy4YHOro MeTOJa M eCTeCTBEHHOHay4yHass KapTuHa wMmupa. PasBurue
NIPEACTABICHUN O Marepuu. Pa3BuTue NpEACTAaBICHWM O IBW)KEHHUU. Pa3BuTHE MpeACTaBICHHUE O
B3auMoeiicTBun. HaydHblil MeTo/1 MO3HaHUs. EcTeCTBEeHHOHAYYHasl U TYMaHUTApHAs KyJIbTYpBI.




Tema 2. IlpocTpancTBO, BpeMsi, cuMMeTpusl. [IpMHIMIBI CHUMMETPUM, 3aKOHBI COXpPaHEHMS.
OBomonus NMPEACTAaBICHUN O MPOCTPaHCTBE M BpeMeHH. CrenuanbHas TEOPUS OTHOCUTEIBHOCTH.
OO01mast Teopusi OTHOCUTEIHLHOCTH.

Tema 3. CTpyKTypHBbIEe YPOBHH W CHCTEMbI OPraHU3alUH MaTepuu. MHUKPO-, MaKpo-, MEramup.
CucreMHble YpOBHM opraHu3anuu wmarepud. CTpyKTypa MHKpPOMHpa. XHMHYECKHE CHCTEMBI.
OcobeHHOCTH OUOJIOTHYECKOT0 YPOBHS OpraHU3alui MaTepPHH.

Tema 4. Ilopsinok u GecnnopsiiIoK B npupoge. [uHaMUYeCKUe U CTAaTUCTHUYECKUE 3aKOHOMEPHOCTH B
npuposae. Konmenuuu KBaHTOBOM MexaHukH. [IpuHIMI BO3pacTaHus SHTPONHMU. 3aKOHOMEPHOCTH
camoopranuzauuu. [I[puHIKNI YHUBEPCATHHOTO 3BOJIIOIIMOHU3MA.

Tema 5. buocdepa m uyesoBek. DxocucrteMbl (MHOrooOpasue >KHUBBIX OpPIaHM3MOB — OCHOBa
OpraHu3alMy W YCTOMYMBOCTH >XKHMBBIX cHCTeM). buocdepa. UenoBek u Oumocdepa. ['nmodanbHbIN
IKOJIOTHYECKUN KPU3UC (IKOJOTruIecKre (PyHKIUN JTUTOCHEPHI, IKOJIOTHUS U 3JJ0OPOBbHE).

Tema 6. Ilanopama coBpemeHHOro ecrectBo3HaHusi. Kocmonorus. Kocmoronus. IIpoucxoxnenue
Conneunoil cucremsl. I'eonmornueckas spomonus. lIpoucxoxaenue *u3HU (IBOJIOLMS U pPa3BUTHE
KUBBIX CHCTEM). DBOJIIOLMS XHUBBIX cHcTeM. Vcropusi Ku3HM Ha 3emile U METOAbl HCCIeA0BaHUS
9BOJIIOLUH (IBOJIIOIMS U PA3BUTHUE KUBBIX CUCTEM). [ eHEeTHKa 1 3BOJIIOLUS.

6. IEPEYEHb YYEBHO-METOJUYECKOI'O OBECIEYEHUS, HEOBXOIUMOI'O 151
OCBOEHMS JUCHUILIMHBI (MOLYJIST)

OcHoBHasi IuTEepaTypa:

1. Kapmnenkos, C.X. KoHuenuuu COBPEeMEHHOTO €CTECTBO3HaHUA : ydeOHMK i By3oB / C.X.
Kapnenkos. - U3a. 13-e, mepepad. u mom. - Mocksa ; bepnu : Jlupekr-Menua, 2018. - 552 ¢. : ui.,
Tabiu., cxeM. - bubmuorp.: c. 525. - ISBN 978-5-4475-9245-5 ; To xe [DnekTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=471571

2. Kapnenkos, C.X. Konuenmuu coBpemMeHHOT0 ectecTBo3HaHus : mpakTukym / C.X. KapneHkos. - 6-
e u3a., ucnp. u joim. - Mocksa ; bepnun : lupexr-Meaua, 2016. - 487 c. : un. - bubnuorp. B kH. -
ISBN 978-5-4475-6089-8 ; To xKe [DneKTpOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=435808

3. ®penkens, E.H. Konuenmuu coBpeMEHHOTO €CTECTBO3HAHHS: (PHU3UYECKHE, XUMHUYECKHUE W

Ouosnormueckue KoHuenuuu : ydeOHoe mnocobue / E.H. ®penkens. - Pocros-Ha-/lony
N3narensctBo «®Denukcy, 2014. - 248 c. : un., Tabn. - (bubnuoreka crynenra). - bubmmorp.: c.
233-234. - ISBN 978-5-222-21984-3 ; To ke [Dnekrtponnsni pecypc]. - URL:

http://biblioclub.ru/index.php?page=book&id=271592

JlonoJHUTeILHAA JTUTEPATYypa:

4. EcrectBo3Hanme: yuebHuk st 10 kmacca cpeqnux o0rieo0Opa3oBaTeIbHbIX YU€OHBIX 3aBeCHUM /
H.C. Ilyperuesa, 1.B. PazymoBckas, M.A. Bunnuk u ap. ; nox pea. 1.B. PazymoBckoii. - Mocksa
: ®usmariut, 2018. - 384 ¢. : wr. - ISBN 978-5-9221-1751-7 ; To xe [DnekTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=485238

5. Xapuenko, JI.H. Ilpupona u mmBunmsanus. [Ipodunproe oOydenme. 10—-11 kmaccel : ydeOHOE
nocobue / JI.H. Xapuenko. - Mocksa : [{upekr-Menua, 2014. - 214 c. - (OnekTuBHbIE KYpCHI). -
ISBN 978-5-4460-9835-4 ; To xKe [DneKTpOHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=239108

6. Jlunkwa, A.M. KoHuenmuu COBPEMEHHOTO €CTECTBO3HAHHS : Kypc yekmmid / AWM. JlunkuH. -
MockBa ; bepmun : Jupexr-Menua, 2015. - Y. 1. Hayku o HexuBoM (pu3MKa, XUMHS,
cuHepretuka). - 151 c¢. : wi - bubmmorp.: c. 142-148. - ISBN 978-5-4475-3641-1 ; To xe
[DnexTponnsIit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=272963

7. Jlunkun, AWM. KoHuenmuu cOBpeMEHHOTO ecTecTBo3HaHusA : Kypc yekmui / A.W. Jlunkun, E.A.
I'opoxoBckas. - Mocksa ; bepnun : upext-Menua, 2015. - Y. 2. buonorus u reonorus. - 148 c. :
wi. - bubmmorp.: ¢. 140-145. - ISBN 978-5-4475-3642-8 ; To e [DnexkrponHbiit pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=272964


http://biblioclub.ru/index.php?page=book&id=471571
http://biblioclub.ru/index.php?page=book&id=435808
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http://biblioclub.ru/index.php?page=book&id=485238
http://biblioclub.ru/index.php?page=book&id=239108
http://biblioclub.ru/index.php?page=book&id=272963
http://biblioclub.ru/index.php?page=book&id=272964

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIVIMHBI MOAYJIA).
B o0pasoBatenbHOM mporiecce UCTONb3YIOTCS:

— yueOHbIE ayIUTOPUU JJid TPOBENEHUS Y4YeOHBIX 3aHATHI, OCHAIIEHHbIE OO0OpPYJOBaHMEM U
TEXHHUYECKUMHU cpeAcTBaMu oOyueHus: ydueOHas mebenb, [IK, oGopynoBanue myis neMoHCTpaluu
Mpe3eHTAIHI, HATJISTHBIC TTOCOOHST,;

— MOMEIEHUsl [UIsl CaMOCTOSITeNIbHOM paboThl, OCHAUICHHBbIE KOMIIBIOTEPHOM TEXHUKOH C
BO3MOKHOCTBIO TOAKIIOUEHUs1 K ceTu «MHTepHeT» U obecredeHueM JA0CTyna B AJIEKTPOHHYIO
nH(popManmoHHO-00pa3oBaTenbHy0 cpeny MAIY.

71 NEPEYEHb JIMHEH3UMOHHOIO U CBOBOJHO PACHPOCTPAHSEMOI'O
MNPOI'PAMMHOI'O OGECIIEYEHMUSI:
7.1.1. JInueH3noHHOE IPOrpaMMHOE 00ECIIEYEHNE OTEUECTBEHHOTO IPOU3BO/ICTBA: HET
7.1.2. JlunieH3MOHHOE TpOTrpaMMHOE oOecredeHue 3apyoekHoro mnpou3BojacTBa: MS  Office,
Windows 7 Professional, Windows 10.
7.1.3. CBOOOAHO pacnpoCTpaHsIeMoe MPOrpaMMHOE OOECIIEYCHHUE OTEUYECTBEHHOTO IPOHM3BOJICTBA:
T7Zip.
7.1.4. CBOOOIHO pacmpocTpaHseMoe MporpaMmMHoe oOecredeHrne 3apy0ekHOro MPOU3BOACTBA:
Adobe Reader, Google Chrome, LibreOffice.org, Mozilla FireFox.

7.2 JJIEKTPOHHO-BUBJIMOTEYHBIE CUCTEMMbI:

— DOBC «M3natenbctBo Jlanby [DnekTpoHHBINA pecypc]: anekTpoHHas 6ubianoreuynas cucrema / OO0
«M3matenscrBo Jlanby. — Pesxxum mpoctymna: https://e.lanbook.com/;

— DBC «DnekTponHas OubnnoTeuyHas cucrema FOPAUMT» [DnekTpoHHEIH pecypc]: 3/IEKTPOHHAS
oubmuoreunas cucreMa / OOO «DIEKTPOHHOE H3/1aTEILCTBO FOPANT». — Pexum JIOCTyIIa:
https://biblio-online.ru/;

— DOBC «YHuBepcurerckas OubnuoTexka OHIAWH» [DNEKTPOHHBIA  pecypc]:  AIEKTPOHHO-
MEePUONYECKOe H3/JaHHe; TNPOTPAaMMHBIA KOMIUIEKC JJisi OpraHu3aludd OHJIAaMH-IocTyma K
nureH3noHHbpIM MaTepuaiam / OO0 «HekcMenuay. — Pexxum noctyna: https://biblioclub.ru/.

7.3 COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI IAHHBIX:
— Hudopmannonno-ananutuyeckas cucrema SCIENCE INDEX

— DnexkTpoHHas 6a3a JaHHBIX Scopus
— ba3zsl manneix komnanuu CLARIVATE ANALYTICS

7.4. AHOOPMAILIMOHHBIE CITPABOYHBIE CUCTEMBbI:
— CmpaBouHo-nipaBoBasi HHpopmanmonHas cucrema KoncynbranT Ilmtoc http:// www.consultant.ru/
— 00O «CoBpemeHHbIE MeIMa TEXHOJIOTMH B 00pa30BaHUM U KyabType» http://www.informio.ru/

8. UHBIE CBEJIEHUSI U MATEPHAJIbI HA YCMOTPEHUE BEJAYIIEN KA®E]JIPHI.
He npenycmotpeHo.

9. OBECIIEYEHHUE OBPA30BAHUA JJ151 JIMIL C OB3.

s obecrnieueHusi oOpa30BaHHUS WHBAIHMIOB U JIUI[ C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMHU 3/0POBBS
peanmaum{ JOUCHUIIJIMHBI MOXET OcyH_[eCTBJ'ISITI)CH B a}IaHTI/IpOBaHHOM BHUIE, C yquOM CHCHI/I(i)I/IKI/I
OCBOGHUS U JUIAKTUYECKUX TPeOOBaHMI, UCXOS M3 MHAUBHUIYATHLHBIX BO3MOKHOCTEH U TIO JTHYHOMY
3asBJICHUIO 00YYaIOMIErocs.


https://e.lanbook.com/
https://biblio-online.ru/
https://biblioclub.ru/

