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AHJIATIOA

biripy xymbicel PFsense mnporpammansl kamTamackizgapy Herizre VPN
TEXHOJIOTUSCHIH KOJaHa OTBIPBII TEIEKOMMYHHUKALMS KYHelepiHae aKmapaTThl
KOpFay MOCeJeNIepiH 3epTTeyre apHaJIFaH.

TexHonoruss >KenUIepiHJErl aKnaparTbl KOpFaylbl YHBIMAACTBIPY YIIIH
KOJ/IAHBUIATBIH ~ TEXHOJIOTHSIFA IOy  KapacThIpbUIFaH, apHaHbl  KOJIJAHY
JEHIeiHIH ecenTeyiepl MEH allblHFaH KOMIIBIOTEpJep YILIIH akKmapar Tapary
KBUIIAMJIBIFBI KEATIPUIIL.



AHHOTALIMSA

BeinyckHas paboTa MOCBAIEHA HCCIAEHOBAHUIO MPOOJEM  3alIUThI
nH(pOpMAIMU B TEJIEKOMMYHUKALIMOHHBIX CUCTEMAX UCIONb3Ys TeXHOIOruio VPN
Ha 0aze mporpamMmMHoro obecrneuenust PFsense

PaccMoTpen 0030p TEXHONOTMI NPUMEHSEMBIX ISl OpraHU3alyy 3allUThl
uHpopMalMM CceTel TEeNeKOMMYHHMKALUMWA, TPOU3BEAEHbl pPACUEThl CTENEHH
MCIIOJIb30BaHUsl KaHajla U CKOPOCTH Mepenayd MHGOpMAalMK JJs B3STOrO 4ucia
KOMITBIOTEPOB.



ANNOTATION

The final work is devoted to the study of problems of information protection
in telecommunication systems using VPN technology based on the PFsense
software

The review of the technologies used to organize the protection of
information telecommunications networks, calculations of the degree of use of the
channel and the speed of information transfer for the number of computers taken.
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KIPICIIE

by xe3eHHIH 0acTbl epeKIIeNiri — HHAYCTPUAIbIK KOFAMHBIH aKIapaTThIK
KOFaMFa aybICybl OONBINT TaOBUTaNBI, MYHJAQ aKmapaT SHEPreTHKAIbIK HeMece
MaTepHAIBIK PECYPCTAPMEH CATBICTBIPFAH/1a MaHBI3IbI OOJIBINT CaHAJIAIBI.

bi3 akmapatrTheik onemzae eMip cypemiz. AKmaparrapAbl MEHIEpy op Ke3Je
aHAFypJIbIM TOJBIK, COHBIMEH KaTap YJKEH KeJeMJl akKmaparrapra ue OoJyiraH
AKKa apTHIKIIBUIBIKTAPBIH YCBIHAJBI, 9cipece, ©31HIH KapChbUIachl Typaibl
aKIapaTka coiikec Oojica. byl MEeMIIEKETTIK, COHAai-aK, KOMMEPIUSIIBIK KYITHS,
OCBIFaH ColKec, OYJI aKmapaTThl 137y JKOHE OFaH KOJI JKETKi3y ajiaM KOFaMBIHBIH
epTe FachIpbIHAa, MEMJICKET Takia OO0JIFaH/1a, OJIAp/IbIH ©3apa apachlHIa cayaaHbIH
JaMy yaKbITBIMEH colikec Oosibim kemeai [1].

Axmapar — TyJIFa, OKuFa, KyObUIBIC, YFBIM KOHE YIEpICTep Typasbl, OJap IbIH
YCBHIHBUTYBIHA TOYEJICI3 MOJIIMETTEP OOJIbIN TaObLIAbI.

«Axmapar» ce3l Kazipri Ke3qe KeIl TaparaH XoHe oprapanTtanraH. OHBbI
naiganaHOalThIH cajlaHbl Ta0y ©Te KUBIH. YJIKEH KeJieMl 0ap aKmapaTThIK
arplHJIap aJaM3aTThl >Kayjan anajbl. FeUIBIMIBIK OUTIMIEp/iH KejeMi, MbIcaliFa
aJyicaK, MaMaHJIap/IbIH KeJieMi op OeC JKbUT YaKbIT CalbIH €Ki €CEICHE/II.

AKnapatrThl 3aHAACThIPbUIMAFraH KOJDKETIMAUTIK apKbUIbl KOpFay Moceleci
OYpBHIHFBI K€3/€ ajmaMfa Kaujai na Oip ceOem OoMBIHINA aKmapaTapAbl CIIKIMIe
HEMece Ke3-KeNreH ajamMfa TapaTybl Kepek OolMaraH Ke3le TybIHIaIbl. Ajxam3ar
KOFaMBbl JIaMYyBbl, )KeKe MEHIIIIK Tai1a 00ybl, MEMJICKETTIK MIHJIET, OMITIKKE Kypec
COHBIMEH Oipre apbl Kapad ajaMm OpeKeTIHIH apTybIMEH aKIapaTThiH OarachlH
aptTeipansl. HeciHe cascu, MarepuaiablK, 9CKEPH >KEHICTI >KOHE T.0. ajbll
KEJICTIH MAIIMET KYH/IbI OOJIBITT KeJIeIi.

AKmapatThl aBTOMAaTThl TYPAE €HTI3y, CaKTay, OHJCY, IIbIFapyMeH Kypieni
aBTOMATTHl Oackapy Ky#eci maima 0oiaybIMeH OaiJIaHBICTBI aKMapaTThIH KOPFay
MaceJieci oJ1aH YJIKEH O0J1ajibl.

MaMaHgap  MONIMETTEpIl  OHJACYJIE aKmaparra 3aHJacThIpblIMaraH
KOJDKETIMIUTIKTIH ~OapibplK MYMKIH OOJIaTBIH TOCUIIH — aTalibl: JAepeKTepi
OakplIayFa, KOIpyre >KoHE alMacThIpyFa, >KaliFaH OarmapiaHbl, TOPMEH1 KOHE
xabapimaMaHbl €HTri3yre, OCBHIHIAW MakcaTTa >KeJlire j>kKoHe OailllaHbIC apHAachIHA
KOCBUIyFa, JKOHJIEYTe JKOHE amarThl Oarjapiamanap >KOHE Kypaiaapibl
naijananyra, 3UsSH]bI JIEKTPMarHUT COyJIeJIeHy CUTHAJAapblH KaObUIayFa >KOHE
aKmapaTTap/bl )KUHAYFa, anmapaTypaHblH aKayJIbIKTaphl KOHE ICTEH IIBIFYJIapbiH
naiiananyra, OarmapiaMaapIbIH KaTeIIKTEePiH, naigananyubUiap IblH
KaTeIKTepiH TakjanaHyra xoHe T.0. MyMmKkiHmik Oepeni. barmapmamanapasr
OY3YIIBIHBI ~ TOKTaTyFa  MOJIMETEepJi  OHICYMIH aBTOMATTHl  JKYHeciHJe
KOCBIMIIIAHBIH OapJIbIK MYMKIH HYKTENEpiH Ta0y KOHE OHBIH YKOJIbIHA Cail KEeJeTiH
KQXKETT1 ThIFBI3JIBIKTHI KeIeprijiep/il OpHATYHI KepPEK.



1 TenekoMMyHUKATMSIITBIK KyHesepae AKNapaTThIK
KOpP¥ay/bl 3epTTey

1.1 Axkmnaparrsl Kopray MaceJeJsiepi

AKnaparThl KOpFay/AblH *oHE KOMIIBIOTEPJIIK KayINCI3MIKTIH cajaiapblHaa
HET131HEH MACEJICHIH YIII TOOBI ©3€KT1 OOJIBIN TaObLIA b

1. aKMapaTThIH KYNUSJIBUIBIFBIH 0Y3Y;

2. aKnapaTThiH OyTIHAINH Oy3y;

3. aKMnapaTThIK-€CeNTeYITIK KYHECIHIH JKYMbBICKa  KaOUIeTTUIIriH
azaury.

Kacanran 3eprreynep KoHE 13JIEHICTEpP/IIH HEri3ri OarbIThl O3IH elje,
COHBIMEH KaTap IIeTelAepie KapacThIPbULIbI:

- 3aHJACThIpbUIMAFaH opekeTTeH (30) KOopray MEH  YXKbIMJIBIK
naialaHy/IblH aKIapaTThIK-eCeNTeYill KYyHelepiHaeri JepeKTepiHe MEeKTeIreH
KOJDKETIMALIIK;

- naialaHylIbUIap J>KOHE TEXHUKAJIBIK Kypalaapabl COWKECTCHIIPY
MEH aHbBIKTay (COHBIH IIITH/E «CaHIBIK» KOJITaHOa);

— OaiiyaHpIC KYHECIH/IE COHBIMEH KaTap JIEpeKTi TapaTy JKyheciHae Tepic
aKrnapaTTap/aH KOPFaHbICThl KAMTaMacChI3JJaH/IbIpY;

— JIEpEeKTepAiH KAYINCI3IriH KaMTaMachl3 eTyAiH CTaHAapTTapbIHBIH
(XanmbIKapasblK, YITTBHIK, YKBIMIBIK) CEHIMIUTIT KOHE MalanaHybIHBIH JKOFapFhI
JIEHIeMiHIH TeXHUKAJIBIK COHAai-aK, >kKyheni OargapiiaMaliblK KaMTaMachl3/IbIFbIH
KYPY; . . .

- TEJEKOMMYHHMKAIMSIIBIK JKeJiIe MOJIIMETTEP/I1 KOpFay;

— KOMITBIOTEPAIH KayINCi3MIriHiH KYKBIKTHIK aCTICKTICIH JaibIHIAY.

Enimizaeri  TeNIEeKOMMYHUKAIUSIBIK ~ HMHGPAKYPBUIBIMBIHBIH — KapKbIH/IbI
JaMyblHA SKOHE XaJbIKapalblK JKellire IIbIFyblHA Kapad, €H MaHbI3Ibl Mocele
peTiHe KOMITBIOTEPJII BUPYCTaH KOPFay KapacThIpbliansl. JKenmi BHUpyCTaphl
(perMKaTop) JIOTMKara We, JKENIHIH MaiJajaHylIbUlapblHa — TapaThUTybIH
KaMTaMachI3IaHIBIPATHIH €PEKIIe BUPYCTHIH TYP1 OOJIBIN CaHAIAIbI.

Conrpl  Ke37e  TEIEKOMMYHHUKAIMS  KYHENepiHAeri  aKmaparTapiblH
KayIlICI3AIriH KaMTaMachl3 €TETIH CTaHIApPTTayAblH TOCUIAEpl JKOHE omicTepi
MOCeTIECIHE YIKEH XalIbIKapaJIbIK OCIICEHIUTIKTI KOpe anambi3.

A¥iTa KeTeTiHIMI3, OumiM Oepymri TEeIeKOMMYHHUKAIUSIBIK SKEIIepaeri
aKMmapaTThIK KayICi3AIKIeH KaMTaMachl3 €Ty MACEIICCiHIH apHaIbIMBI Oap:

- XKerinmipinreH HpICAaHABI TEXHOJOTHUSIIAPABIH Tapary KyheciHae OipiHmIi
opbIHAa OiTiM Oepy TEIeKOMMYHHMKAIMSACHIHIAA TMalJalaHaThIHBI aHBIK. AIIBIK
KYWere aypICy YIIIH MYMKIHAIK TyABIPaThIH YJIKEH TMaija aHbIK Oemirim. bipak
OJIapJiblH, 1IIIHAE MOIIMETTEpAlH Kayinci3aikTepl eckepiiMeitni. Kepicinie,
MOJIMETTEP/Il  OHJCYMIH OpPTAIBIKTaphl 63 KBI3METIHIH KEeHOIpeylH OHBIH
CyOBEKTICIHIH KYHeH1 OaKblIayblHA KYMCAIBI.



- biutim Oepy TtenexommyHukanusceiH nambity (bBT) uHTemnexkTyanabl
MEHIIIKTIH KYKBIKTBIK KOPFAHBICTBIK MOCEJeNIepiHIH TOKTayblHA YIIBIPATA/IbI.

-  TexHukanmblKk  KbI3METKEpJIEPAIH  ajAblH-ala  3aHJACThIpbUIMaraH
OpEKETIHEH KOpFayAblH MACEJIEC] JIe aca MaHbI3Ibl MOcesie OOJIbII CaHalabl, OJIap
YKBIMIBIK aKNapaTTbIK »Kyile HeMece KeNUTIK CETMEHTTEP KbI3METIHIH TOJIBIK
HeMece 0eJIIEKTI TYPAEe TOKTaThIybIHA aJIbIIl KeNeIl.

Kayirci3 0epuaicTi COHbIMEH KaTap MOJIMETTEPAIH CaKTAIyblH KaMTaMachl3
€Tyre yKelll apaIbIK dKpaH bl Mai1ananyra pyKcar.

1.2 Kegiapaablk 3xkpangap

Kemiapansik skpan (firewall) — gereHiMiz— 1mIKiI JKeIUIEPAl CBHIPTKBI
malybliaH KOpFay YIIIH KOJDKETIMAUIIKTI Oackapyra apHailfaH KYpPbUIFbI.
ChIPTKBI KoHE 1K1 JKEJUIeP/IiH apacbiHaa opHanacaasl. J[ypeic OanranraH 3KpaH
MaHbI3[bl KOPFAHBIC Kypasibl OoJbiln ecemnteniHeal. bipak, on pykcaTTanraH
OailylaHbIC apHACBIMEH MIA0YbUT OPBIHJAY MYMKIHIIT1 KOK. MbIcanbl, CHIpTTaH BeO-
cepBepre KOJDKETIMIUIIK PYKCAaTbIH OepreHjie COHBIMEH Karap oJICi3 OpbIH
OoJsiraHzia OHBIH OaFjapiaMaiblK KaMTaMachl3 eTUTYIHJE JKeiapayiblK dKpaH OChI
madybuIIbl apbl Kapal eTKi3ell, OWTKeH1 allblK BeO-KOCBLIBIC CepBepJepiiH
KYMBICHI YIIIH Kepek. XKenmiapallblK dKpaH 1IITer! naigananymbjad KopraManbl,
OUTKEH1 oJ1ap KYHEHIH 1K1 )KaFbIHa OpHAJIACKaH.

1.3 KeaiapajbIK dKpaHAapAbIH TYPJIEPiH aHBIKTAY

KemiapanslKk 3KpaHHBIH €Ki HeEri3ri Typi Oap: KoJyimaHOanmbl JeHrensjeri
XKemapanblK dKpaH, MaKeTTIK CY3rull KemiapanblK 3KpaH. OnapaplH HeTi3iHe
OpTYpPJIi KYMBIC TPHUHIIMOTEPI Ke3[ecesl, amaiia aypeic Oamrayinap Ke3iHze
KypaJiapAblH €Ki Typl MIEKTeNreH TpapuKTiH OyFaTTaqybIMEH CHUIATTaNIAThIH
KAyINCi3I1K KbI3METIHIH AYPHIC OPBIHAATYBIH KAMTAMAChI3 €TEe/Ii.

1.3.1 Kosagan6aJbl AeHreii1eri skeaiapajablk dKpaHaap

Konmanbanel meHreiaid xemiapaiablK dKpaHbl, OacKalia aWTKaHaa MPOKCH-
9KpaH OpPTAaK TaraWbIHIAIFaH ONepanusuiblK kyiere Herizgenren (Windows NT
COHbIMEH Katap UNIX CHAKTBI) HeMece IKellapalblK 3KPaHHBIH armapaTThl
maTdopMangapblHa HETI3ICNITeH MPOrpaMMalblK MaKeT TYPIHAE YCHIHBUIAIbI.
Kemiapansik 3kpangap OipHeiie uHTepdeiicke ue 0oJiajbl, COHBIMEH KaTap e3i
KOCBUIFaH op eJjire TeH OoJbin Kenenl. Casicat epekeciHiH KUbIHbI Tpauk O1p
JKeJI1 apKbIJIbl €KIHIII JKeJire Kajlail alMacaThlHBIH aHBIKTalabl. Erep ge epexene



Tpaduk KiOepiayiHe HaKThl PYKCAT >KOK 0oJica, OHJIa JKelliapajblK dKpaH MaKeTTi
KaObu1/1ai aIMalIbl dKoHE KOUBIN XKi0epe.

1.3.2 IlakeTTik cy3rijieyi 6ap keaiapaJjbIK dKpaHaap

[lakerrik cy3ric Oap oKemiapaiblK d3KpaH OpTaK TaralbIHIAJIFaH
ornepanusuiblK kyhere Herizaearen (Windows NT conbiMen katap UNiX CHSKTBI)
HEMece jKelllapalblK SKpaHHBIH amnmnaparThl MiaTGopMachiHAAFbl OargapiiaMalbiK
nakeT TypiHae Oosanbl. JKemiapaliblk dKpaH KemnTereH uHTepdeiicke ue OoJbli
Kenedl, 07 ©31 KOChUIFaH 9p xkeimire TeH Oonbin keneai. CasicaT epekeseciHiy
KUBIHBI Tpaduk Oip >KeJll apKbpUIBl EKIHII JKeJire Kauail aJMacaThIHIABIFbIH
anpikTaiinbl.  Erep epexene Tpaduk TapanyblHa HaKThl pykcar OosiMaca, >keml
apajbIK dKpaH MaKeTTi KaObUIIal alMan Il KoHe sKosabl [3].

1.4 Buptyaaabl )KeKe KeJijiepli aHbIKTay

bi3 ramamMTOpABIH KOMEriMeH KaljamMaibl OailIaHbICTBIH apHAaChIH
KoigaHOal, OYphIHFBIIAM TpaduK KYNUSJIBUIBIFBI YIIIH MYMKIH OOJIaThIH
miapajgap/bl KOJJAHBIN, YHBIMAAFbl KYIMHS MOIIMETTEpAl >KiOepyre ThIPBICHIT
kepeMmiz. bi3 e3imMi3aiH TpadukTi xkahaHIBIK >KENiHIH ©3re MaigaaHylbuIapbl
TpadUriHeH HEHIH KOMEriMeH axkbIpaTa ajambi3? byn cypak skayaObl mudpiay
OOJIBITI KENeIl.

Famamropna op Typii TpadukTi Ke3nectipe aambiz. MyHaal TpadUKTIH Kol
0eJIirl amiblK TYpJAE Tapayiaibl XoHe Oy TpadukTi OaKbUIANTBIH Ke3 KeJreH
naiayiaHnyIibl OHbI MIHACTTI TYpJEe TaHH ajajbl. by momTaiblK COHBIMEH KaTap
BeO-TpadMKKe KATBICTBI OOJIBITT  KeJemi, coHmai axk telnet xome FTP
XaTTaMaJapbIMEH OaiiaHbIic apHachkiHa KaTbickl Oap. Secure Shell (SSH) consiven
karap Hypertext Transfer Protocol Secure (HTTPS) tpadukrepi mudpriaHaTeiH
TpaduKTEp OONBIN €CEeNTeNiHeI1, OHBI MaKeTTi OaKbUIAFBII MaigaTaHyIbl OaiKan
amvainel. Conpait axk, SSH xome HTTPS tpadukTepi VPN kemiciHiH
BUPTYaJJIBIK OOJIriH Ty apIpMaiabl [5].

BupTryanas! jxeke xxeninepiiH OipHelIe cumarraMachl 0ap:

- Tpadux  THIHDANTYDaH  KOPFAHBICTHI ~ KaMTaMachl3 €Ty  YIIIH
mudpaaHas.

- JKolibutran callT colikecTeHAIPLTyl iCKe acaipl.

- Buprtyanmeik xeke xemimep OipHemie xaTTamManapiblH KOJAayJapbiH
KaMTaMachI31aHIbIPAJIbI.

- Kocsury TEK ekl a0OHEHTTIH apacblH/a OailnanbicieH
KaMTaMachl31aHIbIPAJIbI.

SSH conpiMen katap HTTPS Oipueme xarramaHbl KOJJald aJMalTHIH
OOJIFAaHJBIKTAH, HAKThl BUPTYaJAbl KEKE XKejire KaTbicTbl Oonbin keneni. VPN-



MAKeTl FaJaMTopJa 9JeTTerl Tpa(UKTHIH arblHbl OOMBIHIIA KOCHUIAJbl COHBIMEH
KaTap Oy TpadUKTHIH KOCBUIY HYKTEC1 IIBIKIATAChIMEH €CeNTeayiHe Kapaii
KOJIIaHbICTa OOJIabI.

Buptyanapik jkeke kel TYpJll XaTTaMaHblH KOJIJAybIMEH,KoHE KOJAaHOabI
JNEHrenae KamMTaMachl3aaHaplpansl. MoceneH, anbICTaTbUFaH IaiJgaIaHyIIbl
SMTP xarttamacbiH Oip Me3eTTe (hailsiIbIK cepBep apKbLIbl Kockury yiriH NetBIOS
KOJIZITaHY apKbUIbI MOIITAIbl CEPBEP MEH OalIaHbIC Kacay YIIiH KoiaaHbuiaasl. Exi
aiTeiFan xarttamanap l.1-cyperte KkepceruireH OolbiHIIA Oipnel OailaHbIC
uukiiMeH Hemece VPN apHacbIMeH KyMbIC acai anabl.
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Cypet 1.1 - Bupryanasl xeke KelIep i XxaTTamaaapsl

VPN 2 mHakTel HbICAaHAAPABl KOCAJbl, COHBIMEH KaTap CoJiaiima eki
a0OHEHTTIH apackiHna Oip apHaHbl Ty3enl. VPN op mbiknamel HykTenepi Oacka
mIBIKNaTBl HykTeci Oap OipHeme VPN KoChUTBICTapbIlH KoJjal anajsl, Oipak
HYKTENepAiH opOipi OacKallapbIMEH CallbICTBIpFaHaa OeJieK OOJIBI  Kellei,
COHBIMEH Katap Tpaduk mudpiay OoiibiHmma Oemineni [6].

BupTtyannsl jxeke jkeli epexkenepre caii 00ybIn Keedl, )KoHe eKire OeiHeni:
nagananyIbUIbIK VPN, Ttopanteik VPN. ExkeyiniH apachlHZaFbl OacThl
alpIpMaIIbUIBIK 9pOip TpadukTi Oemy omici emec, MaWganaHy OICIHIAE OOJBIM
TaOBLIA B,

1.5 VPN ¢pykHUHNSCBIHBIH CTAHAAPTTHIK T€XHOJIOTHSJIAPHI TYCIiHIrI

VPN 3keniciHiH HET13T1 Kypamaac 0emikTepi:
- VPN cepgepuiepi.
- Hudprnayasiy alropuTmi.



- CalikecTeHaipy xyHenepi.
- VPN xarrama.

JIMIIITOMIBIK AKYMBICTa VPN TEXHOJIOTHUSICBIH MaiTaIalbIII
TEJIEKOMMYHHUKALUA ~ JKYHECIHAE MOIIMETTI KOpFay Maceliecl KapacThIPbUIFaH.
MyHiaii KOMIOOHEHTTEp KAyINCI3A1K, OHIMIUIIK »OHE e3apa IC-KUMbLI Kacay
KaOLIeTIHE COMKECTIriH )Ky3ere acbipajbl. VPN apXUTeKTypachbIHbIH KaHIIAIBIKTHI
JIYPBIC 1CKE aChIpbUIFaHbIHA OAMIaHBICTHI TAJIANTAP I AHBIKTAY IBIH TYPHICTHIFIHA
OaillaHbICThI 00JIAIbI.

KytieHi a3ipiey Ke3iHIe camapaarbl KbI3METKEpJIepiH OpHaJacKaH KepiHe
OalIaHBICTBl KOCHIMINIA TaJlanTapiabl (e3re YHWbIMIAaFrbkl HEMece KOHaK YH
HOMIpPIHJET1 TOpanTapibl) eckepy, coHjai-ak VPN apKbUIbl KYMBIC KacaWThIH
KBI3METTIH TYPJIEPIH €CKEPY 6T€ MaHbI3 bl OOJBIN TAOBLIAbI.



2 Buptyanasl j)keke sKeniiepi aHbIKTay

bi3 yiibiMFa Kynusi JaepekTepAl FalamMToOp apKbUIbl JKajafa OepuieTiH
OailylaHbIC apHaJapbIH MaiijanaHOail xoHe TpadUK KYNUSIIBUIBIFBI YIIIH MYMKIH
0onaThIH OapJIBIK MIapajapabpl MalijganaHa OTBHIPHIT Oepyre ThIpbicaMbi3. bi3 o3
Tpadurin Oacka xahaHABIK el NalJalaHyIIbUIAPbIHEIH TpaduUriHeH Kaiai
axpIpaTambi3? bys cypakka kayar mudpiay O0JbIN ecenTeaiHe/.

Fanamropna ke3-kenren typaeri TpadukTi Tabaanmambi3. by TpadukTi
KOMIIUIII alblK TYpAe Tapaiaabl >KoHe Oyi1 TpadukTi OakbUIaWTBIH op
naiaJlaHyIIbl OHBl TaHYBl MYMKIiH. bByu1 momra »oHe BeO-TpaduKTepre, COHmIaM-
ak telnet >xone FTP xarramanapsl apkbuIbl OaiijlaHbIC apHaIapbIHa )KaTaabl. Secure
Shell (SSH) consimen katap Hypertext Transfer Protocol Secure (HTTPS) Tpaduri
mudpaanrad  Tpaduk OOJIBIN  €cemnTeNiHe[l >KOHE MakKeTTI OaKbUIaWThIH
naigananymbiael kepe anMaiapl. Conpait-ak, SSH sxone HTTPS tpaduri VPN
KETICIHIH BUPTYaJIIbl OOJIITTH KacaMaiIbl.

Bupryanasix xkeke xeniiepaiy OipHelie cunaTramanapsl 0ap:

- TpadukTi TRIHIAYAaH KOpFayIbl KAMTAMachl3 €Ty YIIiH IIUQpIaHaIbl.

- Katbikrarsl CalTThl COMKECTEHIIPY KY3€Te achIpbLIaIbI.

- Buprtyanapik skeke JKeniiep KeITereH XaTTamanapibl KOJAay.lbl
KaMTaMachl3 eTe/Il.

- Kocbuty Texk 2 HakThl aOOHEHTTIH apacblHIa OaillaHbICTieH
KaMTaMachI3/1aH IbIPaIbI.

SSH >xone HTTPS 6ipHernie xaTramaHbl KoJai aaMaiibl, Co ce0ernTi onap
Oenriai 61p BUPTYAJIbI )KEKe KeJire Komanbiiaasl. VPN-nakeTTep nHTEpHETTEr
ofeTTerl TpaUKTHIH aFbIHBIHA KOCBUIAJIBI KOHE TPa(UKTHIH KOCBUTY HYKTECIHIH
[IBIFBICHEI OOUBIHIIIA €CEIITENIET].

VPN op cunarramachlH HaKThl CUIIATTaMallapblH KapacThipanblK. JKorapsiga
anteirannaii, VPN tpadwuri teiHnaymsan xopray yuriH mudpranagsl. [Hudpnay
©3eKTUIIr JKOWBUIFaHFa JeliH OepIeTIH aKmapaTThIH KYMHUSJIBUIBIFBIH CaKTayFa
KETKUTIKTI KyaTThl Oomysl THic. I[lapons 30 KyHre opeKkeT eTy yakKbIThiHA He
(maponbaepai e3repty casicathl op Oip 30 KyH callblH KapacTBIPBIIABI); Oipak
MapoabAep KONTEeTeH YyaKbIT OOWbl 63 KYHIBUIBIFBIH CIIKAIIAH KOFaJITIaIbI.
Ocpiran cail mudpiey anropuTMmi coHbIMeH Katap VPN-1b1 OipHemie sKbut OOMbI
naianany TpauKTi pYKCaTChI3 MUQPPIACYAIH aJIbIH alabl.

ExiHmni cumaTTama KalibIKTarbl CAUTThI COMKECTEHIIPY/Il JKY3ere achIpyMeH
cunarranagsl. Ocbl cunaTTama OpTajblK CepBepie OlpHelle MaiaanaHyIbuiapibl
colikecteHaipyni Hemece VPN KocaTbiH 2 TopamTapibl COMKECTEHAIPYIl Taar
eremi. KonmaneimaTelH coiikecTeHIIpy TeTiri casicatneH OakpiiaHaabl. Cascar
naijamanybUIapabl €Ki mapaMerpi OOWBIHIIIA HEMece TUHAMUKAIIBI apoIbaepai
naiijlanaHa OTBIPBIN COMKECTeHAIpYIl Ke3Aeyl MYMKIH. ©3apa CoWKEeCTEeHIIpY
KE31HJIe €K1 CaliTTa Jla OpTaK KYMUsIapabl YChIHY Talamn eTuienl (Kymust peTiHae exi
caliTKa OYphIHHAH aHBIK aKMapaT aJbIHAJlbl) HEMECE CaHJbIK cepTu(uKaTTap Tanam
eTuIeIl.



Buprtyanaelk keke Keial op TYpil XaTTaMaHbl, ocipece KoJiiaHOasbl
JEHIeIl XaTTaManapabl KoJjayAbl KaMmTamachl3 eTell. Mplcalibl, KalllbIKTaFbl
naiananymsl (ailigblk cepBepMeH Oip yakpITTa KocbUlybl YiniH NetBIOS
apKpUIbl TOLITa cepBepiMeH Oainanbic yuriH SMTP xarramachlH naijanaHaibl.
Kepceruiren exi xarrama 2.1-cyperrerineit Oipaeil OaiyaHbIC LUMKIIMEH HEMecCe
VPN apHacbkIMeH >KyMbIC icTeyre 00aabl.

HaHan VPN,
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Cyper 2.1 - BupTyanabl KeKke Keliiep KoNTereH xaTramanapra ue

VPN exi HpIicaHmapael OipiKTipeai, COHBIMEH KaTap OJ apKbUIbl €Ki
a0OHEHTTIH apachiHIa0ip apHaHbl opHaTaAbl. VPN op mBIKOambel HYKTECI EKiHII
IIBIKNIABI HYKTec1 0ap kemrereH VPN  KOCBUIBICTapBhIH KOJIJIa ayiajipl, Oipak
HYKTCHIH OpKalCBhIChI 0acKachIMEH CaJIBICTHIpFaH/Ia OeJieK OOJNBIN KeJe/l, JKOHE
TpadukTep mudpiayMeH OeaiHe/.

Buprtyanner okeke okemiiep omerre eki  Typre Oeminemi: VPN
naigananymbsickl koHe Topanthl VPN. XKemimeri Tpadukri OGemymiH opOip
TOCUTIH/AE, OJIApABIH apachlHIAFbl aWBIPMAIIBUIIBIKTEL OAICTEpAE TMaiijganany
Ke3/eNe1l.

2.1 TaiizananymbLIbIK BUPTYAJAbI 2KeKe KeJIiaepli aHbIKTay

[Matinamanymer VPN jkeke KomaHy *Kyiecl MeH JKelll HeMece YIbIM TOpaOsbI
apacblHIa KYPBUIFAaH BHUPTYAIJIBIK JKEKe Kenuepai kepceredi. Kenreren
Karmannapaa mnaimananymbsl VPN okonFa MIBIKKaHIa HEMEce YHIE KYMBIC
ICTEUTIH KbI3METKepJiep naitnananansl. VPN cepBep YilbIMHBIH KellapaiblK dKpaH
Hemece xkeke VPN cepsepi O6osybl MyMkiH. [laiimananymibl >KeprutikTi KbI3MET
XKeTKi3ymiiepiHe TenedoH apkbuibl, DSL apHackl Hemece KaOenbaik MOAEM



apKbpUIbl MHTEPHETKE KOCBUIAAbl XKoHE YHBIMHBIH VPN-0alinaHbICBIH HHTEPHET
apKbUIbl AHBIKTAMIBI.

¥UbIMHBIH TOpaObl MaiganaHylibl KOMETIMEH COHMKECTEHIIPY JepeKTepiH
cypartajibl, erep COMKECTEHJIpy COTTI OpBbIHAANICAa, MakjanaHyIIbiFa YUBIMHBIH
K1 OKeNICiHE KaTblHAyJbl ICKE acblpyFa MYMKIHIIK TYZAbIpaJbl, ©WTKEHI
naijananybl SKell 1IHAE XoHEe i Ky3lHae kel imiHae Oonansl. JKemimik
OailianbiC KBUTAMIBIFbI naiganaHyblHbIH UHTEPHETKE KOCBLITY
KBUIJIaMIBIFBIMEH IIEKTETyl MYMKIH.

Konpnanymsieik VPN yiibiMFa KallIBIKTaFb! Mali1alaHyIIbLIAPAbIH )KYHEMEH
(aiinra KipylH MIEKTeyre MYMKIHIIK >kacaiibl. byn 1miekrey yiibiM casicaThiHa
Heriznenyl Tvic )koHe VPN eHIMIHIH MYMKIHJIT1HE THIFbI3 OAIaHBICTHI.

byn ke3ne naitnananymbsl VPN-yilbIMHBIH 1K1 jkeTiciMeH OalyaHbIChl Oap,
OJ COHAAl-aKk WHTEpPHETKE KOChUIa ajajJbl HEMece OJIeTTerl HMHTEpHET
naijananybIChl CUSKTBI 0acka QyHKIMsuIapapl opbiHaaid ananel. VPN sxemnici 2.2
CypeTTe KepceTuireH OOMbIHINA, TakgaTaHyIIbIHBIH KOMIIBIOTEpIHeri 6acka aa
&KeKe KoJgaHOamapabl KOJIanIbl.
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Cyper 2.2 - Taitmananymsuislk VPN G6anraynapbr

2.2 NaiinananymbLiblK VPN apTHIKIIBLIBIKTAPBI

[Maiinananymsl VPN eki MaHbI3Ibl apTHIKIIBUIBIKTApbI Oap:

- Camapja KypreH KbI3METKEpJep CEepBEpIepPMEH KOCBUIY YIIIH KOFapbl
OaramMeH KajaapayblK KOHE XaJbIKapaiblK Tele(OH KOHbIpayJapbhlH KaXKETC13 Ke3
KEJIF'eH ME3eTTE AJNEKTPOHBIK MOIITa, (aiyigap KoHEe Killll XKyilere Koy >KeTKi3e
anapl.



- Yiige »KyMbIC ICTEITIH KbI3METKEp >KOFapbl OaraHbIH OOJIIHI'€H apHaJlIapbIH
KaFa aiamai, YWbIM KbI3METKEpJIepl CUSKTBI el KbI3METTEpIHE KOJ JKETKI3e
aJajpl.

Byn exi apTHIKIIBUIBIK aKIlla YHEMJEY CaHbIHA Ka3bUlybl MYMKIH. YHEMAEY
XaJIbIKapalblK JOHE KajaapaJiblK KOCBUIBICTap/bl, JKajFfa ajblHFaH OaillaHbIC
apHaJapblH KOJJaHyJaH Oac TapTyMeH HeMece KbI3BMETKEpIiH Kipic TeledoH
KOHBIpayblH KaOBUIJAUTBIH CEpBEPJEPiH OKIMIILIIKTIK MIHJETIH OPBIHJIaybIMEH
e3apa OainaHbICTBl. Y¥ maiigamanymbuiapsinnga DSL Hemece kabenbai moaemal
naiiganany 56 Kout/c xxpuigamMabIKieH Tene@oH OailllaHbIChIH NaigalanFaH Ke3/e
KOJ >KeTIMII Oonysl MyMKiH. bipHeme KoHak y# HeMIpl JKeJire KOCbUTY
MYMKIHJITIMEH  KaOJAbIKTajmaabl, COJI  YIIIH  iccamapra  >KiOepuleTiH
naijajlanylibuiap  YUIIH ~ JKeJlire  KOCBUIATBIH — JKOFapbl  KbUIJAMIIBIKTHI
KOJDKETIMIUTIKTIH OapJiblK IIApTTaphl jKacanabl.

2.3 HNaiinananymbliblK VPN 0ailjianbICTBI Macesesiep

VPN mnaiinananymbUiblK KOJJIaHY YHABIMHBIH IIBIFBIHBIH a3alTybl MYMKIH,
O0ipak VPN mnaiinananymblIslK OapiblK MYMKiH TIpoOjeManapibl menry OoJbIi
TaOBUIMANIBI. Onapnpl maiianmady Ke3iHAE KayilCI3MIKIEeH, ICKE achIpy
MacenenepiMer OaliIaHbICThI eNIeyil Kayil TYbIHAANIbI, OJapabl eCKEPY Kepek.

VPN maitnananrania, naiganaHymbl HaigagaHaTeIH €H YJIKEH Kayirci3ik
Mocelieci MHTEPHETTIH OapiblK 0acka caliTTapMeH OalaHBICBIH KapacThIPaJbl.
Epexere coiikec, VPN OarmapiamanblK jkacaKTamachl —IMaigaJlaHyIIBIHBIH
KOMITbIOTEpiHIeTT TpaduK vpn OOWMBIHIIA Tapalybl MYMKIH HeMece OHBI Oacka
caliTKa aIbIK TYpJe ki0epy KaKeT €KeHiH aHbIKTaiabl. Erep maiimanaHylIbIHBIH
KoMITbIOTEpiHae "y ecimail" maijanaHy apKbUIbl IIaOybUI jKacajica, OHJA Ke3
KEJITEH CBHIPTKBI PYKCATCHI3 Mai1alaHyIIbl KbI3METKEP/I1H KOMITBIOTEPIH YUBIMHBIH
1K1 KemiciHe KOCy YIIIH TaijanaHanbel, on 2.3-cyperte OciHeNeHreH. by
TYpZETri malybUIIap 6Te KUbIH, OipaK HAaKThl OOJAIbI.

VPN mnaiigamanymisl  OackapaThlH, COHBIMEH Karap IIMKi KyWeMeH
OaitmanbICTBl Mocenenepal Kaxker etemi. Keiibip keznme VPN konmaHymibuiapsl
naigananymsl uaeHTuGukaropaapeiHa Hemece Windows NT nemece Windows
2000 momeHiHzeri maiadaHymbl OacKapyablH OpPTaIbIKTaHIBIPBUIFAH JKYHECiHE
OalinmanbpIcTEl. by (yHKIMS naimanaHymIBIHBI OacKapyabl OHTAMIIBI eTefl, Oipak
OKIMIITire OYPBIHFBIIAN MYKHUST CaKTay JKoHE KamblKkTaH VPN-KoJ KeTKi3y KaHaan
nai1ajaHyIblIapra KaKeT eKeHiH 0aKblIay KaKeT.
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2.4 VPN TopanThIK :KejijlepiH aHBbIKTAy

TopanTeiK Keke JKenuiep KalllbIKTaFrbl TOpamnTapra KOCy HeMece >KOFapbl
OaraylayJipIH HAKTHl apHajJapblH KOJIJIaHOAKM, YMBIM KbI3METIHE KATBICTHI aKmapaT
aJMacy/ibl XKy3ere achbIpy YIIIH KaKETTi €Ki TYpJl YHbpIMIap apachliHAa KOCHUTYIbI
Kysere acelpaabl. Onerre, VPN Oip >xeni apaiblk dKpaH Hemece 2.4 cyperrte
KepCceTUIreH el mekapaibl 6araapasl 0acka 6anama KypbUIFBIMEH KOCAIbI.

KochlmpIcThl aHBIKTayFa O1p TOpan TpadUKTI 63re Topanka TapaTybl Ky3ere
aceipazel. Hotmwkecinge VPN KOCBUIBIMBIHBIH Kapama-Kapchl eki Tyhininae VPN
O0onmaapl. Exi IBIFBIC TOpamTapblH KOCY MapaMeTpiiepi TOpaNTapAblH TypiHE
OalimaHbBICTBI aHBIKTANQABL. EKi caliT ga Oip-OipiH KYNHSIBIK OpTaMEH HeMece
ambplK KT cepTudUKaThiMeH coiikecteHaipeni. Kenbip yiteimmap VPN xemicin
JKaJFa aJbIHFaH apHajap YIIiH KOChIMIINIA apHallap PeTiH/Ie MaijanaHabl.

Ocel  OanTayMeH IKYMBIC ICTET€HJIE OaFmapAblH JYPHIC KYPBUTYBIH
KamMTamMacei3manaplpy Kaxker. Conmaii ak, VPN ymiH maigaraHblIaThIH
busuKanbIK OaiilaHbIC apHAIApBl MIHJETTI TYpP/IC JKajFa aJbIHFaH KOCBUIBICTapIaH
epekmienienyi tuic. Ou3ukanbk OailylaHbIC apHACHI €Ki OipJiel KOCBUTY apKbUIBI
KY3€re achIpbUIybl MYMKIH, COHBIH HOTI)KECIHIE aPTHIKIIBUIBIKTHIH KEPEKTI
JNIEHTel1 KaMTaMachI3 eTUIMENT].
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Cypet 2.4 - Fanamtop apkbuisl eTeTiH VPN Topan apaliblk KOCBUIBICHI
2.5 Topantbik VPN apThIKIIBLIBIKTAPHI

[Matinananymel VPN cuskrel, Topantsel VPN Herisri apThIKIIBUIBIFB YHEMT1
naiganany Oonein TaObIanabl. bip-OipiHEH anbic MIaFbiH YibIMaap Oip-OipiMeH
KAIIIBIKTaFbl €K1 KEHCEH1 OIPIKTIPETIH XeKe BUPTyaIIbl >keli Kypanabl. Onapabl
nalanany Ke3iHJe KayilCI3JIKIIeH, €cCenTey VIIH KaXeTTi ICKe achlpy
MocelesiepiMeH 0aiIaHbICThI KAyl TYbIHAAN b,

[Matigamanymel VPN maiinanaHymbulapHbIH  Kyilienep MeH (Qainmapra
KipyiH mekTeini. byn miektey yifbIM casicaThiHA Heri3fenyi Tuic xoHe VPN
OHIMIHIH MYMKIH/IIT1HE OaiIaHBICTHI OOJIBITT KEJIEII.

2.6 Topanteik VPN 0ailiaHbICTBI MJceJiesiep

Topantet VPN jkaHa anmpICTaThUIFaH TOpAaNTapAbl HE TIMTi adbICTATHUIFAH
YUBIMIIBI KOCY KOMETIMEH VWBIM KayilcCi3fik TepuMeTpiH yiFaitanel. Erep
KAIIBIKTaFbl TOPANTBHIH KAYINCI3AIriHIH JeHreii a3 Oonca, VPN  ChIHIIBLT
OMJIAyIIbIFa OPTAJBIK TOpAamTapFa KOJ JKETKI3yre >KoHE YUBIMHBIH 0acka Ja imiki
KYyHeciHe KOJI JKETKI3yre MYMKIHAIK JKacaiiapl. OcblFaH cail YHBIMJIapHBIH
TOJBIKTAM  KAayINCI3AIrl YIIIH KaTaH cascaTThl KOJJaHy JKOHE  ayJauT
dyHKUMsIapblH ~ Ky3ere  acelpy  Kaxer. KonmanesuateiH — kenige VPN



OarapiaManblK KaMmTamachl3 ety Tpadpuk VPN kemeriMeH TapaTbhlUlybl HEMece
0acka caiTKa albIK TYpPAE K10€puLyl THIC EKEHIH aHBIKTANIbI.

Topanteik VPN wuaeHTHQUKanMsICh KAYINCI3AIKTI KaMmMTaMmachl3 ETYAIH
MaHbI3[Ibl IIAPTHl OOJBIN TaObUIAABI. OPTYPJl OHIIPYLIUIEp OHIMAL caTy.bl
IIEKTey, AaCMeKTl, JUUEH3UsUIay >koHe Oarjapiama OOWBIHINA YCBHIHBICTApIbI
HIEKTEY CHUSKTbl Mocenenepre OailJlaHbICTBl TYpil airopurMiaep OoibIHIIA
YCBhIHBICTApIbI KapacTeipansl. [laiinananymsuisik VPN ykcac VPN-cepsepi VPN-
TpagukTi mudpaeyal xoHe aemudpreyal xkysere acoipybl THic. Erep Tpaduk
neHreii ynken Oosca, VPN cepBepi xkykreneai. KemrereH skarnmaitnapia Oy
xemapaiblk 5kpaH VPN cepBepi Oonran ke3ze Ke3uecel.

Anpecanusra OalJIaHBICTBI MOCENIEH1 OWMJIAcThIpy Kepek. byn skarnaiina,
erep ci3 TopanTblk VPN yiibIM i11iH1€ alijaaHcaHbl3, OH/Ia OapIbIK TOpanTapabl
aapecrtey cxemachl KaxeT. bys ke3ne anpecanus KaHgail 1a KUbIHIBIKTap oKeIedl.
Erep VPN eki Typmi yileiMaapiabl KOCy VIIIH KOJJaHCa, OHJA ajapecalusira
KaThICTBI OapJIBIK KEJTICMEYIIUTIKTEp TypaJibl eniiM KaObuiiay Kepek. 2.5 cyperre
TyBIHJIaFaH J1aynbl JKargai OetiHeneHni. by perre eki yitbiM Oiplieil MeKeHKait
KeHIcTirid namamadaasl (10.1.1.X xemi).
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Cypet 2.5 - Topanteik VPN agpectenymMen 6ailtaHbICTHI
KeJICTeYIUTIKTEP1 Ty IBIPYBl MYMKIH

bip-6ipimeHn axgpecTey cXemachl KENICHEYMIUIiK OoJIaThIHBI  Oenii,
Oarmapiany KyMmbIc »xacamannel. bynm kesme VPN-HbBIH opOip Karbl KEITUTIK
MEKEH)Kal bl K10epy/ii JKoHe OacKa YIUbIMIApAbIH KYUECIH 031HIH KeKe aapecalus
cyi10ackiHa OaFBITTAY 1Bl OPBIHIAYRI THIC, 01 2.6 CypeTTe CHIaTTalIFaH.
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Cypet 2.6 — Topanteik VPN agpecteny kenicneymiTiKTepiHiH allIbIH
any ymrin NAT maitnananansi

2.6.1 VPN (pyKHUUSCHIHBIH CTAHAAPTTBHIK TEXHOJIOTUAJIAPBI TYCiHiri

VPNxemiciHiH TOpTMaHbI3IbIKYpaM1ac OemikTepi:

- VPN cepgep.

- lIudpnaynplH anropuTMmi.

- ColikecTeHaipy XyHenepi.

- VPN xarrama.

AtanraH Kypamjac OejlikTep Kayirci3fik OOMBIHINA Tajanrtap, ©HIMILIIK
KOHE ©3apa OPEKeTTeCIK KaOLISTTLIIri OOWBIHIIA COWKECTIKTI *KYy3ere achIpajibl.
VPN  apxuTexTypachl KaHIIAIBIKTBI AYPHIC KY3E€Tre achIPbUIFAHBI TaJamTapibiH
JYPBIC aHBIKTATybIHA OaiTaHBICTHI OOTA/IBI.

Tananrapapl aHBIKTAay MbIHAJal acTIEKTUIEPACH TYPYHI THIC.

- AKmapatThl KOpray/ibl KAMTaMachl3 €Ty YIIIH Ka)KeTT1 yaKbIT CaHbl.

- [MTatimananymsuIapAeiH 61p ME3riIIeTi KOCBUIBICTAP CaHBI.

- [Nafimamanymbsimapabl KOCYABIH KYTIIETIH Typi (Yiae HeMece camapaa
KYMBIC ICTEHTIH KbI3METKEPJIED).

- Kambikrarsl cepBepiiik KOCBUTBICTAp CaHBI.

- Kocbuty kaxket 6onatein VPN >kemiciHiH Typi.

- Kambikrarsl Topantapaarsl Kipic jKoHE MIBIFBIC TpadUTiHIH KYTUIETIH
KoJeMi.

- Kayincizmik mapaMerpiepid aHBIKTaAUTBIH KayilCi3AIKTiH cascaThl.

OnapapiH HETI31HAE KOMTETeH >XYMBIC MPUHIHUOTEpi Oap, Oipak mypbIc
OanTaraHga KypajaAblH €Ki Typi MIEKTeyli TpaduKTi OYFaTTayMeH CHUITATTaJaThiH
KayIMCI3AIKTIH KBI3METIHIH AYPBIC OOYBIH KAMTaMaChI3JaHIbIPAIBI.

2.7 VPN cepBepi



VPN cepBepi VPN 1biFbic OaillaHblc TOpaOBIHBIH peiliHae OepiuIeTiH
KOMITIBIOTEp PETIHJAE cUmarTaiaabl. by cepBepiaiH KYTUIETIH XYKTEMEH1 Koyijay
YIIIH >KeTKUIIKTI cumarramanapsl 6onysl THic. Kenrteren VPN OarnapiaManbik
*acaktama enuipyuriiepi VPN-KocbuibicTap caHbIHA KapaMacTaH MPOIECCOPIbIH
OHIMJIUTITT MEH a/IbIHbI 0arnTay Typayibl HYCKayJbIKTbl YChIHYBI THIC.

KyTineTin xykremeHi kaMmTamachl3 ety yiuiH kenrtereH VPN cepBepiepin
KYpy kepek 0omybl MyMKiH. byn ke3ne kyTuieTiH VPN KochUIbIMBI XKyl 11IiHeas3
YaKBIT 1II1HAETapaTyhl THIC.

VPN-cepBept xkemine opHanacaabl. On  2.7-cyperre OeliHeneHTreHaen
KenapajblK 3KpaH He HIeKapaiblK Oarmapiaysill Ta Oonybl MyMKiH. bamama
pETiH/E cepBep KeKe Kyhe peTiHIe KapacThIpbUIybl MYMKiH. MyHal >karaaiina
cepBep 2.8 cypeTTe KepceTUIreH OenruviereH AeMWIMTApU3ALMUIaHFaH Keplie
(DMZ) opnanacysl Tric. Haktbipak aiiTcak VPN nemunurtapuzanusiiaHFan aiimMax
tek VPN cepBepineH Typysl THIC koHe DMZ uHTEepHETTeH *KOUWbLIybl THIC. by
VPN-cepBepl aBTOpU3alMsUIaHFaH MaiiiallaHyIbIFa 1K1 *Kylere KOJKeTIMILUTIKT1
VCBIHBIN, THICIHIIE, CEHIM/I TMaijanaHOalThiH agaMJiap apachlHaa FaHa OpPBIH
aJNaThIH YKOFaphl CEHIMUTIK OOBEKTICI PEeTiHAEe KapacThIpbulybl THIC. JKemiapabik
skpaHn  xoHe VPN  Tpaduk  epexenepi, Tapaiy  ailMarbl  JKOHE
MUJINTAPU3ALMSIIAHFAH KbI3METKEPJIEP TeK KaHA KUBIHTBIKTAPMEH KOPFaJlaJibl.
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Cyper 2.7 - XKemiapansik oxkpan VPN-cepBep 00mbIn TaObIIaTHIH
VPN >kemiciHIH apXUTEKTypachl
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Cyper 2.8 - Kekxe VPN cepgepi ymrin VPN xeniciHiH apXUTEKTypachl

2.8 HIndpaay aaropurmi

VPN konpaHaTelH IMdprayablH alropuT™Mi CTaHAAPTTHI €H KyaTThl
mudpnay amroputmi Ooxyel Tuic. Herizinen VPN kypy ke3inae Oapibik
CTaHAAPTThl KyaTThl aJITOPUTUMJIEP THIMII KOJJAHBUIAJBI. Op TYPJl OHAIPYIIi
KOMITaHUSJIAp OHIMJI CcaTyAbl IIEKTEYMEH, acIeKTUIep, JIMICH3UsIay JKOHE
OarmapnamMa  OOWBIHIIIA  YCHIHBICTBI — IIEKTEyre  OaillaHbICTBI  op  TYpui
ANTOPUTMJIEPTE YCBHIHBICTApIbl KapacTeipaibl. VPN mnporpaMmanblk MakeTiH
aNplll, MaMaHHBIH TIKIpIH THIHAAY KEPeK COHBIMEH KaTap OHIIpyIIlIep
mudpaeyIiH KyaTThl AJITOPATMACPIH KO TaHAbI.

Kare icke ackipburran xyie mudprayaby €H KyaTThl alTOPUTMIH Al 1achi3
ete anagel. VPN kemeriMmeHOepiieTiH aknapaTKa KOJI RKETKi3y YIIiH KacThIKOHIay
MIHJICTTEPI:

— OapaBIK KOCBUTY CEAaHCTAapBhIH KaMTY, SFHU TBHIHJAY KYPBUIFBICHI OapIibIK
VPN tpadurimen 6epinyi THic;

~ YAKEH €CeNTeyilll KyaTThl KOHE YJIKEH KOJIeMJII YaKbITThI ayblp KYII TEH
TpaduKTi mudpiey apKbUIBl KUITTI Ty YIIIiH MaigaiaHy.

2.9 CoiikecTeHaipy Kyueci



ApxurekTypanblH yuriHmi OybiHbl peTiHae VPN coiikectenaipy »xy#eci
KapanaTelH Oonaabl. VPN coiikecTenaipy »xyHenepi eki (akTopAaH Typajbl.
[NalinananymbuiapAsl COMKECTEH Py ojiap OUIETIH akmapaT apKbUIbl HEMECE KEKe
OachlH OUIETIH TYJIFaHbl MaijanaHa OTeIpbin kyprizuvieal. Ilaipananymsr VPN
KOJIIaHFaH/1a O1piHIII €K1 HYCKaFa YChIHBIC KapacThIPbUIYhI THIC.

CoiikecTeHalpy KYpadblHbIH OH KYpPbUIBIMBI TYpPIHIE COMKECTEHIIPUIreH
HOMIPDMEH HEMece MapoJibMEH OalIaHBICTBl CMapT-KapTajap KapacThIpbLIaabl.
Bbarnapnamanelk skacakTamaHbl OHAIPYIIUIEp VYHBIMAApFa epekere CouKec
TaHJaJIFaH OlpHele COMKEeCTeH Iy KYyHenepiH YChIHAbI.

2.10 VPN xarramacsel

VPN xarramachl, coHpaii-ak 0acka Ja yWbIMJApMEH FajJaMTOp/a OpeKeT
CTCTIH JKOHE JKYHMCHIH KOpFay JEeHIeHiH aHbIKTaiabl. Erep KapacThIpBUIBIIN
oTbipraH yibiM VPN-mpl Tek 1Kl JepeKkTep ainMacyra MaifjanaHca, e3apa ic-
KMMBUT TypaJIbl MOCEJICHI JKayarci3 KaJiablpa ajnaisl. bipak, erep jae yibiM Oacka
yibIMaapMeH Oainanbicka VPN maiijmananca, oHJa €3 xaTTaMachlH TaiianaHy
MYMKiH emec Oosanbl. VPN xarramachkl JKyHEHIH KajIlbl Kayilci3airiHig
NeHreiine pIKnajablH Kepcereni. byn VPN mpoTokosbl eki MIBIFBIC TYHIHAEPIHIH
apacelHIa mudpray KUITIMEH anMacyra KojjaHeuianel. Erep Oy Tapary
KoprasifaH Ooimaca, OHJa KOJTBHIK acThl KUITIH anyra jkoHe VPN OGapibik
apTHIKIIBIIBIFBI 0ap TpaduK OKyFa 00J1aibl.

Kocpimran ke3qe cTaHmapTThl XaTTamajaapAsl naiganany ycbiHanael. Kaszipri
ke3zae [IPSec VPN yinin ctaHgapTThl XaTTama OOJIbIN €CeNTeNIHEe 1.

2.11 IPSec xarramanapsl. AH, ESP U IKE apkblibl KOpFajiraH apHAHBI
YHBIMIACTBIPY

InternetProtocolSecurity (IPSec) cranmapteinga Internet->kyiie pem aranassi.
[Iera MoniHAe, IPSec-ka3ipri Ke3/ie TOJBIK SAPOCH Oap aIlbIK CTaHIAPTTaAPIbIH
OIpIKKEH >KUBIHTHIFBI, JKOHE OJI JKaHAa XaTTaMallapMEH, alTOPUTMJCPMEH KOHE
byHKIUATAPMEH alTapIbIKTall OHAl TOJBIKTHIPBHLTYBI MYMKIH.

[PSec xarramachiHbIH HET13T1 MakcaThl — [P sxemninepi OoiibIHIIIA AepeKTepIi
Kayirnci3 6epyni kamtamachei3 ety. [PSec maiinananyra MymMKiHIIK Oepesi:

- TYTacCTHIK, SIFHU JCPEKTEep/i TapaTKaHJa CHIFbUIFAH, KOWBUIFAaH HEMECe
aybICTBIPBUIFaH 0OJIMaybl THIC;

—  COUWKECTIK, SIFHU JepeKTep Kioepyiire OepiieTiH 001aabl, 01 KiM €KeHIH
pacraiiasl;

- KYNUSUTBUIBIK, SFHU aKmapaT PYKCaT €TUIMETeH YCHIHBICTHIH aJJIbIH ajy
TYpiHAE XKi0epiieni.



(KnaccukanblKk aHbIKTaMara COMKeC, JepeKTep KayilncCi3[iK TYCIHIN Tarbl
Tajaan—KapacTbIPbUIbIIT OTHIPFAH KOHTEKCTE OJapbl XKETKIZY KENUIAIrl peTiHae
KapacThIpbUTYybl MYMKIH JAEpEeKTEepIH KOJI >KETIMAUIriH aHbIKTaiabl.  [PSec
xarramacsl TCP TpaHCHOpPTTHI JI€Hred XaTTaMachblH KajAbIpbIN, OYJl MIHAETTI
OpBbIHJAN aTMaiiibl).

2.12 9prypJii AeHreiieri KOprajraH apHajaap

[PSec »xanmel KON >keTiMAl (KOprajiMmaraH) >kelli OOWbIHINA JepeKTepAl
OepyZiH €H KEH TaparaH oHE €H KayilcCl3 TEeXHOJIOTHSJIAPBIHBIH O1pi OOJbIM
TaObutabl. bysl TexHoNoOTHs YIIIH OpTaK ar-KoprajaraH apHa (secure channel)
KOJIJIaHbUTAIbl. «ApHa» TEPMHUHI JEpPEKTep]ll KOPFay >KeJiHIH €Kl Topadbl (XOCT
MIeH IIUTI03) apachiHla OIpHEIIe BUPTYaJIbl JKeJiep OOWBIHINA JKeJire KOCBhUIFaH
MakeTTepAl KOMMYTAlMsUIayMEH KaMTaMachl3 eTUIel.

Konman6amnsr
Kepinictik

CeaHCTBIK

TpaHCIIOPTTHIK

Tadouru

Cyper 2.9 - KopranraHn apHaHBIH XaTTamanap JeHIeii

2.9-cyperre KopramraH apHa kepcetiiren OSI  MogeminiH opTyp:i
JICHTeiH/Ie 1CKe achIppUIFaH >KyHenl KypanmapmMeH Kypyra Oomnazasl. Erep
KBI3METTEp1 KOpFay YIIIH >KOFapbl JeHrenneri (KoimaHOanbl, KOPIHICTIK HE
CEaHCTHIK) CHIaTTaMalap Maiijananpuica, oHaa Kanaai kopraneic ofici (IP nemece
IPX, Ethernet nemece ATM) aepexTep/ii TapaTy YIIIH Maiananyra OaiIaHbICThI
emec, oJ1 Oip JKaFbIHaH, aJl )KOMBIIFaH KOCBIMINIATIAP OCHI YaKbITTa HAKTHI KOPFaHBIC
XaTTaMachlHA TOYeJi, SFHU KOCBHIMINANAp YIIIH MyHJall XaTTamaiap alKbIH
OOJIBII CaHAJIMAaMIbL.

ApHaHBIH KOpFajgy JCHICHl IaijanaHy YIIiH ITaiJalaHbUIFaHbIHA
OailJIaHBICTBI, OJ1 MIEKTEYJl OpPEeKEeT aMarbl Oap. XaTrama TEK TOJBIK Oenriti Oip
KbI3METTi-(DailyIIbIK, THUIEPMOTIHIIK HEMece IIOMTa KbI3METIH KOPFaMIbI.
Meicansl, S'MIME XATTAMACHBI Tek 2JIeKTpOH/BIK MOIITa XabapblH KOPFAMIbL.
CoHbIKTaH 9p OIp KbI3METKE XaTTaMaHbIH THICTI HYCKACBIH TalibIH/Iay KEPEK.

Secure Socket Layer (SSL) coHbIMeH KaTap OHBIH JKaHA allbIK iCKe
aceipymbickl Transport Layer Security (TLS) 6acka aeHreiine >KymbIC iCTEHTIH,
KOPFAaHBIC apHAJAPBIHBIH aca TaHBIMAJ XaTTamMa OoJIbl. XaTTama JeHTeiiH
TOMEHJICTY OHBI oMOeOan KOpFaHbIC Kypaibl etefli. EHfl Ke3 KenreH KochMmImanap,



KOJaHOanbl JEHrehaeri xarraMmanap, Ke3 KeITreH >KoHE OIpbIHFall KOpFaHbIC
XaTTamajapblH naiiganany. Anaina, KongaHoa OYpPBIHFBICHIHINA Ka3bLTyFa THIC —
ojlapJla KOpFajJfaH apHa MPOTOKOJIBIHBIH (PYHKUIMSUIAPBI aHBIK KOHBIpayiapbl
OpHATBUTYBI THIC.

ApHaHBIH KOpFray KypaJjapbl TOMEH ICKe acca, oJlapibl KOCBhIMIIA MEH
KOCBIMIIIA XaTTaMara MeJAIpJieTy KublH eMec. JKeNnuTlKk COHBIMEH KaTap apHajbIK
JIEHIelie KOpFay XaTTaMachlHAaH KOCBIMINA TOYEJAUTIIT TOJIBIK YKOWBLIAbI.
Anaiinamynna 013 HakThl JKENIUIIK TEXHOJOTUSJIAplaH KOpFay XaTTaMachbl
ToyenauIIri 0acka MaceneMeH KakTbiFbicambl3. IIbIHBIMEH, 1pi Kypamabl el api
OeJIriHe, JKaJIIbl alTKaH/1a, OPTYPIIl apHAJIbl XaTTaMananaiaHbuIaibl, COJ YIIiH
apHaNbIK JeHred OipblHFall XaTTaMa apKbUIBIOYJI T€TepOreHiAl opTara KOprajFraH
apHaHbBI OPBIHIAY MYMKIH €MecC.

Mpicanbl, apHaibl JeHreie *KYMbIC ICTCHTIH KopramraH Point-to-Point
Tunneling Protocol (PPTP) apHackiHbIH TPOTOKOJBIH KapacThipailbik. On "HYKTe-
HYKTe" OalaHbICThl KEHIHECH maiinananaTeiH PPP cranmaprrapeinga Herizmenres,
MBbICaJIbl, AUTHUIFAH JKEJILJIEPMEH KYMBIC ICTEY KE31H]IC.

PPTP xarrama konmaHOanbl JEHreHIH KBI3METI JKOHE KYpPrizy YIIiH
KOpFaHBIC Kypajjapbl MOJIIPJIriH KaMTaMachI3IaHIbIpMal, COHAAN aK >KeJUTIK
JieHred KaObUIJAaHATBIH XaTTaMmara Toyenai Oonmaiinbel: kebine, PPTP xarrama
IPX, DECnet ne NetBEUI xarTtamachlHBIH HETI31HIE »XYMBIC ICTEHTIH, MXeie
xoHe I[P kemicinme makerTiTapata anaael. bipak, PPP Oapawsik xemige
naiganaHOalTEIHABIKTAH (KONTEreH JKEPriuliKTI JKeNJiep apHaJbIK JeHTeie
Ethernet mporTokoasl »KyMbIC icTeiimi, anx xahamaesik - ATM, frame relay
npotokoJiaapsl), ouaa PPTP om6e6an KypbUTFbI OOJIBITT CaHaIMaNTbI.

Keninik nmeHreiinge sxympic icteiTin IPSec xarrama bIMBIpanbl OOJIBIT
ecenrrenineni. bip karplHaH, 011 KoJijaHOA YIIH MOJAIp, ajl €KiHIII >KaFbIHAH-O0JI
OapJIbIK JKeJife KYMBIC 1CTeH allajbl, ©MTKEeH1 01 KeH TaparaH IP mporokosbsiHa
HETI3JIeNTeH: Ka3ipri Ke3ne oyemjeri kKommberoTepiepain Tek 1% - b1 IP-mi
KoJJaMaiIbl, TyTacTail amraHja, KaiaraH 99% OHBI KajFpl3 XaTTama peTiHJe
HeMece OipHele xaTTaMajapAblH Oipi pETiH/IE Mai aiaHa/bl.

2.13 IPSec xarTamanapsl apacbiHaa QyHKUMSIAPAbIH TAPAJIYbI

IPSec sanpo 3 xarramajmaH KyYpbUIaabl: HWICHTH(UKAIUS XaTTaMachl
(Authenti-cation Header, AH), mudprayneiy xarramacel (Encapsulation Security
Payload, ESP) xone kintrepai anmacy xattamachl (Internet Key Exchange, IKE).
Kopranran apHa Koyijiay GyHKIOUSIaph! KEJIECi XaTTama apachlHaa KOJTaHbLIa b

— AH xarTamacsl coiikec JIepeKTepIiH TOIBIKTHIFbIHA KENUIAIK Oepe amasl

- ESP xarramacel KynusuiblKKa Kemuiaik Oepir, OepuIeTiH JepeKTepil
mudpraitael, 6ipak oJ1 COHma-aK AepeKTEPIl COMKECTCHIPY/I1 )KoHE TOJBIKTHIFBIH
KOJIJail ajajpl;



- IKE xarramacel nepektepial uieHTU(UKaLMsIAy JKoHE Imudpiay
XaTTaMaChIHBIH JKYMBICBIHA KEPEKTI KYIHUS KUITTEp apHachl COHFBI HYKTECIH
aBTOMATTBI TYPAE YCIHYIBIH KOChIMILIA MACEJIECIH IICIIEI].

KyppuibIMHBIH KbICKamia cunarramaceiaaarsiiaid, AH conpiven xarap ESP
XaTTaMmachblHblH ~(QyHKUMsUIapel OipTiHaen >xa0butagel. AH  xarramacel Tek
JEPEKTEP/IIH COMKECTEHAIPUTYIHE >KOHE TOJIBIKTHIFbIHA FaHa xkayan Oepexdi, ESP
XaTTamachl KyaTThl, ©WTKeHl JepekTepal mudpiaeyre, conpaii-ak AH
XaTTaMachIHbIH (DYHKIUSIIApbIH OpbIHAAayFa Oonaabl (Oipak 013 OaiikaraHbIHAAH,
UIeHTU(DUKAIMS MEH TOJIBIKTBIK OIpHEIe KbICKapTyJIapMeH KaMTamachl3 €TuIel).
ESP xatTamace! mmudpiay koHe COMKECTEHIIPY/TOJIBIK (QYHKITUSAIAPBIH Ke3 KSJITeH
KOMOUWHAIMsIapaa, SFHA (QYHKIUSIApAblH Oacka Ja TONTapblH HEMEce TEK
mrQpIayapl KOJIIai aaabl.

[PSec nepekrepin mudpiay yiIiH Kynusi KOJIThl KOJJIaHAThIH UGPICyAiH
Ke3 KeJIreH CUMMETPUSIIBI allrOPUTM Naiaananysl MyMkiH. Hludpnay tocuiaepinin
OipiHAE JepeKTep/ll TOJBIK >KOHE COMKECTCHMIPYIl KaMTamachl3 €Ty VIIiH —
navmxect ¢ynkuus (digest function) nemece xom dynknus (hash function) gen
aTaynatbiH O1p OarbITTHI PyHKIMS (One-way function) apkpUibl mudpiay.

Mudpnanran gepexrep Oenriai Oip a3 OallTraH TyYpaThiH JalKeCT-
mamaHbIH Herizigae oepineni. Jladmxect [P-makeTTeri MBIFBIC XaTTapbIMEH Oipre
Ki0epinel. Anymibl AaiKecTi KaJbINTacThIpy YIIH KaHAal aa Oip mudprieynin
OarbITTaylIbl  (YHKIUSACH KOJJIAHBUIATBIHBIH OL7€ OTBIPBIN, OHBI OAaCTamKbI
xabapiamanapbl MaianaHbll Kaita ecenteiiai. Erep anbiHFaH jkoHE ecenTenreH
Al KeCTepAiH IIamMachkl Colikec Kejice, oHa Oyl MakeTTiH KypaMbl Oepy Ke3iHje
KaH/aal ga Oip e3repictepre yiblpaMaraHblH OuUTaipeai. byn malimkect GacTanksl
xabapiaManapsl KalmblHa KENTIpyre MYMKIHIIK OepMeiii, COHABIKTAaH KOpFay
YIIiH Taijgananyra OoJiMaiabl, Oipak JAEPEKTEPAiH TOJBIKTBIFBIH TEKCEpyre
MYMKIHAIK Oepe.

Jlafikerict Oacrankpl XaTTapra Oakpliay coMachl OOJBINT  TaOBLIAIbI.
Anaiina adTapiblKTail ailblpMambUIBIK Oap. bakpuiay comachiH maijanaHy - Oy
ceHIMci3 OaiaHbIC JKelyiepi OOMBbIHINA >KIOEPUIETIH XaTTapAblH TOJBIKTHIFBIH
TEKCEPYy Kypaidbl >KOHE OJ aKbUI-OMIBIH HaIap OpeKeTTepIMEH Kypecke
OarpiTTanMarad. Herizinen, kxiOepuieTiH mMakeTTe Oakbpliay COMACHIHBIH OOIYBI
3UsTHKECTEpre Oakpllay COMACHIHBIH J>KaHa MOHIH KOCBHIN, OacTamkbl XaTThl
TachIMalijayFra Keaepri kentipmeiimi. JleWmkeicTi ecentey Ke3iHae Oaxpuiay
coMachlHa KaparaHJia KYIHsS KOJ Maimananbuiaasl. Erep peimkeicTi any KesiHae
TEK KiOepyIiire xoHe amymisira Oenrin napamerpiepi 6ap 6ip OarbITThI G YHKIIHS
(onaa mapoJsib 0ap) maifnanaHca, oHJa 0acTamkbl XaT Ke3 KeJIreH MoAu(UKAIUACHI
JIepey aHBIKTAJIA IbI.

AH xone ESP exi xarramacel apacblHga Kopray (yHKmusuiapbiH Oeiry
mudpiay KOIBIMEH JEPEKTEePAIH KYIMUSIBUIBIFBIH KaMTaMachl3 €Ty OKCIOPT
KOHE/HEMEece MMIOPT KYpaJapblH IMIEKTEYAe KONTEreH eIJe MaiIalaHbUIaThIH
Toxipubere HerizaenreH. Ocbl €1 XaTTaMmalapblHBIH op KalChIChl JepOec kKoHe
OackaimapMeH Olp Me3ruie mnaigalaHpllybl MYMKIH, COHIBIKTaH MYHAaH
Karnannapaa, sFHU mudpiiay KOJIaHbICTa MIEKTeYJIep/IeH Mali1alaHbLTybl MyYMKIiH
eMec OOFaH/IbIKTaH, )KYleHl Tek KaHa AH xaTtamMaMmeH KOt Kepek.



Tex AH xartama apKpUIbIIEpEKTEpAl KOpFay KeIDKarjaaijga KeTKLIIKCI3
OOJIBIN KeTenl, OUTKeH1 OYJ1 Ke3/1e KaObUI1Iayllibl JKaK JAEPEeKTep AN 31 KYTEeJIETIH
TYHIH apKbUIbl K10€pUIreHIHe, COHBIMEH KaTap >KiOepreHACKETKEHIIrHE CeHIM/I1
Oombin Keneal. PykcaTsl )KOK KapaibIMAapJaH JAepeKTepil Konjaany OoitbiHma AH
XaTTama oJapAbl KOopramaiael, ce0eb1 oHbl mudpraemeitai. Jlepexrepain
mudpiieHyiHe, oJapblH TOJBIKTHIFBIXKOHE COMKECTEHIIPUIreHIH TekcepeTiH, ESP
XaTTaMAaChIH MalJajiaHy KepeK.

2.13.1 AH xarramacsbl

Authentication Header (AH) KynusuibUIBIKTBI KaMTaMachl3 €Ty YIIIH FaHa
emec, IP-tpadukTti colikecTeHalpy YIUIH J€ KOJJaHbuIaabl. SFHM, XarTama
JEPEeKTepIH KOJJaHa OTBIPBIN, O13 TaKeTTIH Kypambl Oepy MpoIECiHAe
e3repMercHiHe koHe erep Oy e3repictep OpbIH ajnca (kebiHece — TMaKeTTI
mbIFapy) ke3 skerkize anambiz. AH xatramaceiHbiH (opmacel 2.10 cyperte
OelHEeIeHr eH.

next hdx AH len Reserved

SPI {Security Parameters Index)

Sequence Number

Authentication Data
(usually MDS or SHA-1 hash)

|- 32 bits >

Cypet 2.10 —~AH aTaypIHBIH MilIiHI

Temenne AH op epiciHiH aTtaysl TYCIHAIPUIETIH TYP1 KOPCETUITEH:

nexthdr — maiimanel )KYKTEMEHIH aTaybl ©piCiHEH COH OOJIAThIH aKIIapaTThI
ColikecTeHipe i

AHlen — AH y3wiHzabik 32-OMTTIK ce3neri aray (2X ce3aepiiH ecenrTenyi
RFC 1883 kepcerinren)

Reserverd — OonarmakTarbl K&KETTUTIKTEpPre KeHiHre KajaraH, HOJIIIK IIaMara
HeJICHY

Security Parameters Index — SPD Oyn OainaHBICTBIH KayilCi3mgiriHig
napameTpiepidiy 32-0UTTIK CORKEeCTeHIIPiTyi

SequenceNumber — makeTTiH XkaiFaHy Ia0ybUTBIH OOJIIBIpMAy YIIIH
KbI3MET >KaCalThIH, OIPKaJIBINTHI YJIFASTHIH 11aMa.

Authentication Data — ICV (Integrity Check Value) — cranmaprtrer IP-
aTaybIHbIH KONITETEH OPICIH KOCAThIH, MaKeTTep OOMBIHILIA CAHAIATHIH [IaMa.

Anyiibl OyJ1 akeTT1 eCenTei/ll )KoHe Jie erep mamanap colkec 0oJica, maKeT
ColiKec OOJIbIN ecenTeNiHe/].



Conrbl aMa anNroOpuUTMIH ecenTey Typaibl o KeHiHipek aitanel. AH
MIPOTOKOJIBIH KOJIJAHYJBIH €K1 MYMKIH HYCKachl: transport mode (Tackimanjay
pexuMi) conbiMeH KaTtap tunnel mode (TyHHenb pexumi). OnapibiH OOPIHTOJBIK

KapacTbIPANBbIK.
2.13.2 Transport mode

Exi maiimanaHyiibl apachlHIarbl OaliaHbICTBI Kopray yumiiH end-to-end
naiinanananel. byn pexumae I[P-makeTi Tek Jkall FaHa e3repeai-maijanbl
KykTemeHiH epici meH [P apaceinna, AH aTel Koiibu1aabI:

Original IPv4 Datagram Mew TP New IPv4 Datagram
e t]’Pe e ]
L ver |hlen| TOS pkt len L | ver |hlen| TOS pkt len + AH size
@ | @
= 1D flgs| frag offset | = 1D flgs| frag offset
= = B— _

TTL prntu:I{F‘JE header chksum _ ___T_IE* ‘p_]‘.'lft_DfA_H‘ . header cksum

—-==" src IP address ——— ___ src IP addres;“h,_‘

TCP Header + payload -~ "~. AH Header /
-

dst IP address dst IP address

'n;x_t_:fca" AH len Reserved

- -

TCP header {proto = 6)
1 SP1 (Security Parameters Index)
r

Sequence Number

Authentication Data

TCF payload {usually MDS or 5SHA-1 hash)

TCP Header + payload,

TCP header (prote = &)

Protected by

AH Auth Data TCP payload

Cyper 2.11 — Tacemanmaymisl pexximaeri AH

IP-makerTi AH-arayna kocyman 6acka protocol epici mamacer esrepeai: AH
UACHTU(PUKATOPBI KopceTineni, am OypblH cakranrad Imama nexthdr epicine
aybICTRIpbIIAGL. [lakeTTi coTTi coiikecTeHmipren ke3ne AH araywsiH TaHmay jkoHE

XaTTaMa UJICHTU(UKATOPHIH ayBICTBIPY JKYPTi31IeTi.
2.11 cypette kepcerinrenaeut, ICV ecenrteyiHiH alropuTMi Kelijae KoaaHy

Kypici OOMbIHIIIA pYKCATTalFaHTYpie e3repe anaasi(Mmbicanbl TTL epici).



2.13.3 Tunnel mode

TyHHENBAIK peXuUM OapibIK XaldblKKa TaHBIC BUPTYAIJBIK JKEKE >KEINiHIH
(VPN) cepBucine KbI3MeT €Tyl OOMBbIHILIA >XaKblH, MyHJaanramksl [P-nakerrep
TOJIBIK >KaHAaFa KallCyJlaHalbl >KOHE >Kelll apKpuUibl Oepureni. TaralblHIamyIbIH
OpHBIHJA Kepi mponecc Oonanbl. Tonbik kancynnany IP-anpecine canbinraH
MAKETTe, ChIPTTa KOPCETUIT€HHEH €peKILIEeIeHYre MYMKIH/IK >Kacalbl, COHbIMEH
KaTap TyHHENb (DYHKIMSICBIH KY3€re achlpabl.

Original IPv4 Datagram New 1P New IPv4 Datagram
E type
== [ ver [hlen 05 pkt len f - | ver |hlen T4 pkt len + AH & IP
i l i
- 10 flgs] frag offsel - I flgs| frag offset
= &
TTL 'p:l:-'tl:u:T{[:. header cksum k TTIL proto=AH header cksum
 mmma A . ol
- --="7  s1c IP address s lpaﬁrﬁ;"‘u_‘
‘x dst TP address dst TP address T
4 ;
o m— - A
a8 o | mext=IF M len Reserved
= TCP header (proto = 6) L pessaat
a o ¢ SPT {Security Parameters Index)
. r
N
= = Sequence Number
° ’
@ i ; Authentication Data
o TCP payload N {usually MDS or SHA-1 hash)
i k)
= i
| & | ver |hlen T0s pkt len
P
+ i1} flgs| frag offset
(=9
=
- TTL proto=TCP header cksum
=
Protected by 'a:.:- st 1P addrsss
AH Auth Data =
dst IP address
TCP header {proto = &)
TCP payload

Cyper 2.12 — Tynnensbai peximaeri AH

2.12- cypeTTe KepceTiIreH e, TyHHENbIIK peXuMIl Konnany [P-makertin
aJFalllKbl OPICIH: COHJA TAaCchIMAIJAYIIbl PEXKUMIl KOJIJIaHy KE31HJAE aJbIHBII
TacTalFaH bl KOCHIM, COMKECTEHAIPYTe MYMKIHAIK TYbIPAIb.

TaceiManmayuibl pexxuM KeOiHe €Kl COHFbI MaijanaHyllbuIap/IblH apachlHaa
OalilaHbIC KOpFaraH YibIM YIIIH MaijaliaHaibl, COJI Ke3[e TYHHEINbJIK PEKUM,



BUPTYaJIJIBIK JKEKE JKEJl CEPBHUCTEPIH ICKE achlpyFa MYMKIHAIK >Kacailjbl,
OarapiaysllTap apachiHa OalIaHbICThl YUBIMAACTBIPY YIIIH KOJIAHBLIA/IbI.



3 CaiikecTeHaipy ajJropurmaepi

AH arayeinga, MDS5 nemece SHA-1 xsmiTineyniH —cTaHAApTTHI
KpunrorpadusyiblK  aIrOpUTMIAEpIHIH Heri3iHae  ecenteyre OomatbiH, |ICV
mamanapbl  Oonagpl.  bakpulaymbl  cymMmanapabl  TIKeleW — ecenTeyiH
ITOPUTMJICPIH KY3ere achIpyablH OpHbIHA, Oy jkarmaiima Hashed Message
Authentication Code (HMAC) ecentey amanbl KOJJaHBUIAJIbI, OJ1 ©3IHE KYITHS
kintrepaid naipananeutysid, |CV Kaifta ecenTenyiMeH MmaOybul MYMKIHIITTH
OonnmplpMac YIIH KOJJaHbLIaAbl. Byn kepae Tek CollKeCcTeHIIpyiH KhICKalia
ecernrey cyJI0achlH KeJNTIpeMis:

HMAC ecentepi ymrin xsmi-gpyakuuss (oHsl H peringe Oenruieifik) sxoHe
kynus kint K kaxer OGomaasl. H mporieaypaHblH KOMETIMEH XAIITETTeNICHETIH,
xa-(QyHKIKUS OonbIl TaObLIaAbl, COMKeciHIIe Oipi3Al MaliMeTTep OJOTbIHAA
KoJIJaHbLIaAbl. B GaiiTrapma ockiHIai OIOKTapAbIH Y3bIHIBIFBIH, all OJIOKTap.IbIH
V3BIHBIFBIH XOIITIIEY HOTWIXKECIHJE anbliHFaH —L perinnme Oenrineiimiz. Comad
KeHiH, KOCBIMIIIA «KYIHSIIBD) IIaMaiap bl eHT13eMi3

ipad = 6aitT 0x36, B peT Kalitananran

opad = 6aiit 0x5C, B per kaifTananran

'text' peTiHIe KepCeTUIreH, Naimananymbuiblk MomiMmeTTepaen HMAC
eceTey YIIIH KeJeciiei onepaiusuiapasl OpbIHIAY KEPEeK:

ICV = H (K XOR opad, H (K XOR ipad, text))

ICVecenTeymin Oyi1 cysibachkl MbIHA CYpPETTE KOPCETUITCH:

Inputs

blocksize
Secret Key nul pad 0x3636363636...

7 %,
Magic numbers) o

XORd key Message to hash (full IP packet)
144
% e . S

Ox5CECHCEC5C. .. hash function

—

XOR'd key intermediate hash

. J

Integrity Check Value hash function
in the AH header

N

222f47a2983a5655612292b5e1e08c2d

Cyper 3.1 -HMAC



Ecke canatein xarpmaii, |IPSeC OenruieHreH anropuTMIepAlH MaianaHyblH
OoJpKaibl, TEK aKmapaTTapAblH ajiMacyblHa KaTbICAThIH, OJapJblH €K1 YKaKTaH
kemiciMaepi KaxeT. COHIBIKTaH COMKECTEHIIPYIiH Oacka KbI3METTEpl YILUIH
MYMKIHJIIKTEp CaKTaJlaJbl.

3.1 ESP xarramacsl

ESP (Encapsulating Security Payload) — xiOepitieTiH akmapaTTapibiH
KYNUSUTBUTBIFBIH  CakTay YIIH mudpiey alropuTMiH TaijanaHaThlH XaTTama,
COHIBIKTaH oJ Kypaemipek. ESP  cranmapTTel  Ky3ere acblpbUIybIHJA,
MamiMeTTepiH mmdpaenyl ymin DES  kompmaweutanel.  byn  anroputMmae
KOJJQHBUIATBIH KYIMUS CO3J[IH Y3BIHABIFEI 96 OWT, COHABIKTAH OJ OYTIHTi
cTaHaapTTap OOWBIHIIA KETKUIIKTI Oepik Oonbin Tadbuiazsl. OCkl Macenere opait
KONTEreH OHIIpyliep e3AepiHiH uMmiuieMerauusiapsinga 3DES-ke, an
keibipeynepi AES-ke oTTi.

ESPusin AH Oactel aitbipmanisuibiFbl, ESP mudpnenren momimerrepni
KalIBIKTaHABIPAIbI, SIFHA ©31HE arayinap MeH asKTarsliTapabl Kocaabl. ESP
HET13IT KbI3MET1 PYKCaT eTUIMEreH KOpUIIMHEH Tpa(UKTIH KOPFallybl, COJ yaKbITTa
COMKECTEHIPY cayllapblHAaH KOPFaHBIC ©3repiCli OMIMOHILI OOJBIN TaObLIAbI.
bipak ESP Tex maitmanel xykTteMeHi >xoHe ESP artaywl colikecTeHmipeni, coil
yakpITTa craHaapTTel [P-atayna kemrteren epictepai AH colikecteHaipeni.
Cypette optypii onmmoHaapMen ESP-makeTTiH eki mimiiHi KepceTuUIreH: TapuTiH
COMKECTEHIPLTYIHCI3 )KOHE COMKEeCTeHIIpLTyIMEH

ESP w/o Authentication ESP with Authentication

| e ——————————————————————————————— |
SPI (Security Parameters Index) —? SPT (Security Parameters Index) ?
_J Sequence Number 7
Sequence Number S A

e L Encrypted 1

Encrypted R Payload s

i PEI)’]-IDEId - o . (variable)

" (variable) TS eeeeooo- ool )
1 = padding — ::
e - - - " (variable) pad len | next hdr] b
padding i :: - A
(variable) | pad len ] next hd:rl - Buthentication Data -

I ————)
| 32 bits -

W

E%

- 32 bits >
Cyper 3.2-— ESP

SPI xone Sequense Number, nexthdr epicrepi AH epicine ykcac coiikec
KEJIeTIH, 1l1aMayiapra ue.



Encrypted Payload — »orapfel JcHreiiaep XaTTaMachIHBIH IIH(PICHICH

mamimertepi (TCP, UDPxone 1.6.)
padding — maniMeTTep OJOTHIHBIH Y3bIHBIFBIH TY3YJICY YIIIH KbI3MET €TCTiH

epic

pad len —padding epiciHiH Y3bIHBIABIFbI
ESP, AH cexinji, TYHEIIb1 CUSKTHI TachIMAJJAYIIbl PEXIMIE 1€ >KYMBIC

’Kacal aJjiajapl.

ESP kpI3meT jkacaybIHbIH €K1 pexXIMiH 06JIeK KapacTblpaMbi3.

3.2 Transport mode

ESP

TaCbIMAJIAaylIbI

pexiMIe

Original IPv4 Datagram

IP Header

ver |hlen TOS pkt len
1D flgs| frag offset
TTL Eurntn:T{P‘ header cksum

i
i

-

r

—===" src IP address

dst IP address

TCP Header + payload, "

TCP header (proto = 6)

TCF payload

Encrypted
Data

AT

s Authenticateds
: Data i

KbI3MET
TaChIMAJIJIAYIIbI PEXKIMIe YKcac, TeK MbIHA allbIpMaIbUIBIK O0ap, sSIFHU MOJIMETTED
muQpieHe ], )KOHE olapFa KaXeTTUIIK Ke31H/e aKTaybIITap KOChUIA Ibl:

KepceTyl

HETr131HIE

New IPv4 Datagram

AH

MNew IP
t e
Ihe L | ver |hlen| TOS pkt len
| b
| T 1D flgs| frag offset
=Y I _
TTL next=ESp header cksum
| —r |vaa AER
sre IP address =~
dst IP address ) -
. ry
A SPL {Security Parameters Index)
(N
Sequence Number
sk
¥
i
N = TCP Payload g
I :
RS (variable) T
]
1
R eam—= = _
Padding - —
(variable) pad len net=TCR |
ssssssssssssdnsssnavrnneny
Authentication Data
(optional)

Cyper 3.3 — ESP transport mode

3.3 Tunnelmode



AH TyHHenpa1 pexiMre ykcac:

Original IPv4 Datagram Wew TP New IPv4 Datagram
hlm1 Tos pkt len

ver |hlen TOS pkt len wer

In flgs| frag offset \ 1D flgs| frag offset

IP Header
IP Header

TTL proto=TCP header cksum \ TTL* ineat:ESF“ header cksum

_-==" sre IP address sre IP address ™~

dst IP address dst IF address

SPT (Security Parameters Index)

ESP

TCP header (prote = &)
Sequence Number

IP Header

TCP paylead

TCP Header + pay]oadﬁx’

TCP Payload

)
((
R

Encrypted
Data

LT T -
i Authenticated® Padding . 4
: Data ' [ lomedal ] pad len | next=IP
A . .

Authentication Data
{optional)

Cyper 3.4 —ESP tunnelmode

ESPxoneAHpeximaepinin  Tarel  Oip  alBIpMalIbUIBIFBI  MBIHAaFaH
HeriznenreH, sFHU AHna merTen 6akputaymbl KaHIal pexXIMHIH KOJIaHBIIFaHBIH
yHeMmi aiita amansl: erep next hdr = IP — ryauensai Oosca, 6acka skarmaiiapaa —
tTachiMaiAaymbel. ESPTe merTeH Oakputaymibl TaKeTTEPAiH OHJIENTY PeXiIMiH
aHBIKTall anMaiiel, ce0e0i Next hdr mudprienerin epicTepAiH KaTapbIHA YKaTaIbl.

3. 4 Kayinciz kKaybIMIacTbIK

MomimerTepain Oepuricin Kopray Ooitbiama AH sxone ESP xaTramamapsr
©3/ICpiHIH KYMBICTAPBIH OpbIHAAYy anmybl ymiiH, |KE xarramackl €Ki COHFBI
HYKTeNep apachiHna, |PSec cranmapThiHIa «Kayilci3 KaybIMIACTBIK» (Security
Association, SA) nereH artayra He, JOTHMKAJIbIK OaMIaHBICTBI OpHATaibl. SA
OpHATY e3apa ColKecTeHIIpyAeH Oacranassl, ceOedl erep e OapiabIK MAIIMETTED
OackameH Oepuice HeMmece OackamMeH KaObUIJaHca, Kayilci3AiK —IIapajapsl
MIHJICTIH >KOFanTaibpl. SA Kenecile TaHmalblHATBIH Tapamerpiaepi, AH Hemece
ESP eki xarTaMachbIHBIH KaliCHICHI, MAJIIMETTEP 11 KOPFay YIIIiH, KaHJal KbI3METTEP
XaTTaMaHbl OPBIHIAUTHIHBIH AHBIKTANIBI: MBICAIIBI, TEK COMKECTCHIIPLTY/I HEMECe
TOJIBIKTBUTBIKTBI TEKCEPY Ma, HeMece COHBIMEH Karap, KaJFaH KOWBLIBIMIApIaH



KOpraHbICThIMa.  Kayinci3  KaybIMJACTBIKTBIH ~ aca  MaHbI3Abl  Mapamerpi
Kpunrorpadusyiblk  Marepusii  Oonbin  TaObutanel, sFHM  AH  xone ESP
XaTTaMaJlapbIHBIH KYMBICHI K€31HIe KOJIaHBIIAThIH, KYITUS KUTTTEP.

IPSec xyiieci Kayinci3 KaybIMIACTHIKTBIH KOJIMEH OpHATy aMallblH
KOJJaHyFa pykcaT Oepeli, OHAAa OKIMIIUIIK KYMus KUITTEpAl KOCKaHIa,
KAybIMJIACTBIKTBIH KEJICUITeH MapaMeTpiiepiH OJapAblH KOJIJaybl YIIiH, 9pOip
COHFBI TYHIH/I KOHPUTYpaLUSITANIbI.

AH nemece ESP xarramacel opHaThuiraH SA Jorukaibly OaliaHbICTHIH
asChIHAA JKYMBIC ICTEWJl, OHBIH KOMETIMEH TaHJaJblHFaH MapameTpiepal
naiijaJlaHyMeH >KIOepUIETIH MAIMETTEepAIH KaKeT eTUINeH KOPFaHBICHI KYy3ere
aChIPBUIAJTIBI.

Kayirnciz kaybIMJIacTBIKTBIH TapaMmeTpiiepl KOpFajaFaH apHaHBIH €Ki COHFBI
HYKTesnepiH opHaTy Kepek. Couapikran |IKE xatramaceinblH SA  OpHaATYyAbIH
aBTOMATTHI TPOICAYPACHIH IMaiagaHy Ke3iHJe, apHaHBIH IpTYpJi >KaKTapbIHaa
KYMBIC JKaCaMThIHAAp, KEIICIMII YAEPICTIH KOJbl KE3IHIErl mnapameTpliepal
TaHJANabl, OFaH YKCacTapbl, ajMacy KbUIIAaMIBIFBIHBIH €Ki JKaK YIIiH ¢
MaKUCMaJIJbl KOJAWIBICBIH aHbIKTaasl. AH sxone ESP xarramanapeiMeH
MICNIUIeTIH, opOip MIHAETTEp YIIIH COWKECTEHIIpYy MeH ImudpieyaiH OipHere
cyi0anapel  ycbiHbUTaABI — Oy IPSec ere wmkemmi kypanm  kacaibl.
(batikaraHbIMBI31ali, COMKECTEHIPITY MOCEJIECIH ISy YIITIH JalKeCcT Kadbliaay
GYHKIMACHIH TaHIAy MOJIMETTEpl MUpPJEYy YIIIH aJITOPUMTAI TaHIayFa €Il dcep
eTHen/Ii. )

IPsec cranmapTThl HYCKachbIHIA YHJISCIMIUIIKTI KamMTaMachl3 €Ty VIIiH
KeOip MIHIAETTI «Kypal-calMaHIbIK» >KUBIHTBIKTAD aHBIKTAJIFaH: KeOiHece,
MOJIMETTEepIH colikecTeHaipinyl ymiH SHA-1 nHemece MD5 6ip kakThel
mudpaeyaid 6ip GyHKIUACH MaigaIaHbUTYbl MYMKIH, ajl MuQpiey aaropuTMiHiH
canbl MiHnetTi Typae DES kipeni. ConpiMen karap |IPSec kocaTeiH, eHIMI
eHIpyIILIep, mMUdpPIIey MEH COMKECTeHIIpYAiH 0acKa allrOpUTMICPiHIH eceOiHeH
XaTTaMaHbl KEHEHUTY KepeK, ojlap OHBI COTTI *kacayna. Meicansl, IPSec kenteren
Kysere aceipymbutapel  Triple DES aTtakTel anropuTMiH, COHBIMEH KaTap
canpicTeIpMasl s)kaHa — Blowfish, Cast, CDMF, ldea, RC5 komnaiisr.

IPSec crammaptraper  Internet xocTrapbl apKbulbl  OapiBIK  ©3apa
opekeTTeceTiH TpadukTepain Oepirici ymia SA 6ip KaybIMIACTHIFBIH ILUTIO3AEPTe
naijgaHyFa MYMKIHJIK Oepesi, COHBIMEH OChl MakKcat YIIH SA epKiH CaHbIH Kypa
amanpl, Mbicanbl opOip TCP Oaitmanbicka Oipeyi Oepimeni. SA  Kayimci3
KaybIMIAacThIK ©3iMeH |IPSeC  jorumkanbik OailIaHBICTBI YCBIHANBI, COHJBIKTAH
MOJIIMETTEP/IIH €Ki KaKThI aybICBIM Ke3iHae SA €Ki KaybIMIaCTHIKTBI YCHIHABI.

3.4.1 IPsec xaTTamMachIH/Ia JKeKe BUPTYAJAbI JKeJTiHi Kypy



KymbicTeiH MakcaThl: PFSense OarmapiamanblK KaMTamachl3  €TYAIH
KOMETIMEH TYThIHYIIBI-TYThIHYIIbI Oaiinanbichl yiriH VPNIPSec tynnenin kypy.

PFsense kemeriMeH Oaiinanbic OanTaybl

Anramkpiga komnetorepae WEB Opaysep OarnapiiaMachblHBIH KOMETIMEH

PFsense GarnapiaMachiHia KyaTTaiMbI3:
1. IP: 192.168.1.1;
2. [Maitmananymisr ater: Admin;
3. Kymnus
4, coe3.
19216811 =

Y Noxanyiicra, aBTopusyittech
Cepeep: @) 19216811

Coobuwenne

Wma nonssoearens: | Admin -
HEFIDJ'IbI -------

Mapone ByaeT nepesaH HezalWNdPOEAHHEIM

[¥] CoxpanuTs napons [ OtnpaeuTe ” Otmena ]

Admin

Karranaeiprannan keiiin PFSensebarmapiaMachlHBIH HETI3T1  KYMBICTBIK
Tepeseci Kocwkutanbl. Cebebi Oi3miH sxemige PFsense 2 cepBepi oHaa OapiibIK
napamMeTpiepaig 6anTayaapsl €Ki cepBep YIIiH Je €Ki peT 00maibl.

PFsense OipiHiii cepBepiHiH 6anTaybl

Kymoic Tepesecinge WAN Oanray napamerpiaepiniy Interfaces kipemis.

Interfaces--> WAN OeiriMiH TaHIaiiMbI3
byn Gemimai amry ke3inae keitbip 6anTaynapasl xKyprize 6actaiiMbI3
Type-—> Static

General configuration

Type

MAC address

Static IP
200.200.200.200/28
Gateway 200.200.200.201

+configuration:IP address




Static IP configuration

1P address 200.200.200.200 /28 -

Gateway 200.200.200.201

Copan keliH Aon ocelHIai 6anTayasl )xyprizemis, Tek LANxarbiHan
Interfaces-->LAN

Interfaces

(assign)

ConaH keiiiu

: : . WAN

Ipconfiguration IPaxpeccti xoHe A LAN
e . MacCKachIH OepeMis.
1P address 192.168.1.1 / 24~

LANxemniciune |IPnepbectenaipiny aBTomaTThl Typae Oepinenl. bizaix
xarnaviga IPsec tynnemin kypy ymin DHCP servera emipy kepek. I[P
nepOecrenaipiny o6enruii 6ip RANGE aBromartel Typae 6epinmeyi yurin. DHCP
cepepiH emripy yuinH DHCP server 6enimine Kipy Kepek.

Services-->DHCP server Services

Captive portal

DNS forwarder
Cakraynpl kxyprizemis (SAVE) - DHCP relay LAN KOHE WAN
napameTpJiepi COTT1 TYPFBI3bUIIBI. DHCP server
[Psec TyHHeNniH KYpYIbIH Kejeci KaJaMBbl VPN IPsec
OeJiMiHIH TTapaMeTpiepin 6anTay 00BN TaOBIIAIbI.
XKymbic Tepesecinen VPN IPsec tanmaliMbI3

IPsec

OpenVPN
PFTP




VPN->1Psec. VPNIPsec 6anraysbr

System Interfaces Firewall Services VH

VPN: IPsec: Edit tunnel

Mode Tunnel

Disabled [| Disable this tunnel
Set this option to disable this tunnel without removing it from the list.

Interface WAN
Select the interface for the local endpoint of this tunnel.

Local subnet Type:  LAN subnet -

Address: f10
Remote subnet 192.168.2.0 /24 -
Remote gateway 200.200.200.201

Enter the public IP address of the remote gateway
Description

You may enter a description here for your reference (not parsed).

MODE 6aranbiana ---—=>Tunnel oxenki kanrsl OOMBIHIIA.

Interface->WANWAN:xone LAN kocbhIMIIIa sxeIiiepi MiHAETTI Typ/ae
opryp:i 6onysl kepek WAN--/28,a1LAN-->/24

Keprinikrti )eniHiH TYpl KQXKETTI 3epTXaHAJbIK )KYMBIC OOMBIHIIIA
TaHJAJIBIHAABL, O1311H xarmaiaa --—> LAN subnet.

KamsikTeikrars! sxeminig IP address: Remote subnet 192.168.2.0 /24
KoceiMina xeftinig Mackacsl -—>/24

KammsikTeikTars! muto3:Remote gateway 200.200.200.201

[Inmro3-yuriHmm JeHre Kypaibl

Description 6aranbl 9feTTEr1 KaIIbl OOMBIHIIIA.

Phase 1(Authentication)-Coiikectenmipy



Phase 1 proposal (Authentication)

Negotiation mode

My identifier

Encryption algorithm

Hash algorithm

DH key group

Lifetime

Authentication
method

Pre-Shared Key

IPsec yumiin Oarmapnamana Negotiation mode 2 typae Ooiybl MyMKiH.

aggressive -
Aggressive is faster, but less secure.

My IP address -

3DES -
Must match the setting chosen on the remote side.

SHAL -
Must match the setting chosen on the remote side.

2 -
I =768 bit. 2 = 1024 bit. § = 1535 hit
Must match the setting chosen on the remote side.

28800 seconds

Pre-shared key -
Must match the setting chosen on the remote side.

secret

(Aggressive sxone Main). bisnix xkaraaiaa-—> Aggressive.

by pexxum Main peskumMine KaparaH/a sKbuIIaM, Oipak Kayircisigiri ToMeH.

My identifier>My Ip address. sruu IP aapecti amy aBTOMATThI TYp/e

Kypei.

Encryptionalgorithm—->3DES.
Xomrrey anropurMi Hashalgotithm-->SHAL.
Dhkey group—=>2(duddpu-Xenamana).

Lifetime epkin TanganeiHaabl, 0i31iH *kargaiina - 28800 seconds
ColikecTenaipiay amanbl —kainmbel KiaT. Authentication mode—>Pre-shared

key.

Pre-shared key

->secret

biznin xarmaiina ceprudukarray VP NIPSec ymiin omenki Kaiamsl OOMBIHIIA

OenruieHOe /.

PFsense exi cepeepi ymia PHASE1(Authentication) Gamrayel TyHHEIBII

e31 epkiH eHriziuiemi (MoTiHAIK ce3)----Pre-shared key-

Kypy YIIIH MiHAETTI Typae Oipiei 00Iybl KEPEK.
PHASE 2(SA,Key Exchange)



Phase 2 proposal (SA/Key Exchange)

Protocol ESFP =«
ESP is encryption, AH is authentication anly

Encryption algorithms ] DES
3DES
Blowfish
CAST128
Riinda=! (AES)
Riindael 256

Hint: use 3DES for best compatibility or i you have ;
the fastest in software encryption.

Hash algorithms SHA1
MDOS
PFS key group off +

I =758 bit, 2 = 1024 bit, 5 = 1535 bit

Lifetime 3600 seconds

Protocol>ESP.(cotikecTeHaipyai »oHe OepiaicTepi »Kyprizeai — OChIMEH
AH xartamacsl THIMI1)

Encryption algorithms—>6i3 ymiin OapiablKk MyMKiH OOJATBIH TYpJep.i
oenrineiiMmiz. CypaHBICTBI KiM OIpiHIII >KacalThIH CEPBUCTEH, COM MUdpIey TypiH
Encryption algorithms oran yceinbuiran TiziMmHeH Tadgaiasl. On Pfsense2 cepsepi
yurian  Encryption algorithms 2 Tiziminen mumdpiaeyain OenriieHy TypiMeH
Ke3/1eHCOKTHIK >KOJIMEH TaH1al/Ibl.

Hash algorithms—>SHA1 u MD5.

PFSkey group—>off

Lifetime->3600 seconds.

banraynapael askraraHHaH KEWiH OJIApJBIH CaKTaJTybIH OPBIHIAMMBI3
—->SAVE

[TapameTpnepai cakTaraHHaH KeHiH 013 XYpri3reH OapliibIK OamTayiapiblH
Tepe3eci KopCceTUIe/I.

VPN: IPsec

Tunnels Mobile clients Preshared keys CAs

Enable IPsec

Lecal net Interface P
Remote net =y P1 mode P1 Enc. Algo P1 Hash Algo Description

LAMN WAM aggressive 3DES SHA1L hé
192.168.2.0/24 200.200.200.201

Coman keiiin Firewall typine PFsense kenripemis..

b bf &



biznin PFsense 6armapnamameizia Firewall6 typi 6ap. bisre Rules Tannay kepek
Firewall - Rules. Firewall
Aliases
MNAT
Rules

Schedules

Traffic Shaper
Virtual TPs

alnpUIFaHHan keiiid 1Psec 0i3re
OeJruieMis.

Rules 6emimi

Ka)XeTT1 OOIIrig
Firewall: Rules

[ Rl v
Proto Source Port Destination Port Gateway Schedule Description

m *® RFC 19213 - - = = =
networks

B |* Reserved/not * * + + +
assigned by
TAMA

u *® *® *= *= * *

bizre IPsec 6anTaynapsr kaxxet.CoHABIKTaH E o0acamsIs xxoHe VPN IPsec
OanTayblH XYprizemis.
Firewall: Rules: Edit

Action Pass

Choose what to do with packets that match the criteria spe
Hint: the difference between block and reject is that with r
returned to the sender, whereas with blodk the packetis d
Reject only works when the protocol is set to either TCF or

Disabled [T Disable this rule
Set this option to disable this rule without remaoving it from

Interface IPSEC -
Choose on which interface packets must come in to match *

Protocol any -

Choose which IP protocol this rule should match.
Hint: in most cases, you should specify TP here.

Source [] not
LIse this option to invert the sense of the match.

Type: any -

acdress: | | -1
- Show source port range

Source OS5 OS Type: |any
Mote: this only works for TCP rules

Destination [] not

LIse this option to invert the sense of the match.

Type: aﬂ‘f -

acdress: | /-1

Firewall rules mo IPsec Ooribiama Firewall rules 0ap:sik OaraHazap aaermnki
KaJbl OOWbIHINA TOATHIpeUIFaH. bisre Destination ,Source,Source OS,Protocol
OaraHaJapblH JYPHICTAY KaXKET.



B rpady Destination OaranbiHa >xiOepiiic KiMre THecu1l 0oJjica CcoFaH
enriziteni. Onma 0i3 kKaObUImaymbiHbIH P address ampecin enrizoeiimis. bi3
Destination—> Any Oenrinetimis, ssrau ke3 kenred |P address aBromarTsl anaabl.

Ocbingait 6antaynapasl Source,Source OS GaraHbIHA €HT13EMI3.

Source not
Use this option to invert the sense of the matc

Typei any -

address: | | -

[ Advanced ] - Show source port range

Source 05 0s Type: |any
Note: this only works for TCP rules

Source-->Any u Source OS> Any.

Protocol-—=> Any.Bi3nin sxarmaiiga ProtocolTCPperinae Tonteipbuirad. bisre
OepuTicTIH XaTTama TypiHE TOyeJCci3 OTKEeH1 KaXKeT.

banraynapaer  Kaiitaman cakraiimeis  Firewall Rules -—>Save.Ocwinpaii
oanrayael Firewall >Rules> WAN yurin xyprizemis.

[Psec TyHHeNiH cTaTychlH Tekcepy ymiiH 0i3 STATUS-—->I1Psec Genimine
Kipemis.

Status: IPsec

—

Source Destination Description Status

200.200,200.201 o

200.200.200.200 192.168.2.0/24

Note:
‘You can configure your IPsec here.

PFsense 6ipinmri cepepi ymia VPNIP sec mapameTpiniy 6anTaypl asKTabl.
PFsense exinmi cepsepi yurin VPN [Psec Tynneninig napamerpiepin Oanrayra
Kipicemis.

Interfaces WAN sxone LAN ymin [P configuration ykcac 6antaynapbia
KYprizemis .

Interfaces>WAN

Type->static

Static IP configuration IP address 200.200.200.201/28

Gateway

200.200.200.200

Static IP configuration

IF' address 200.200.200.201 E

Interfaces> LAN IP address 192.168.2.1/24



IP configuration

Bridge with none |
IP address 192.168.2.1 fled ™

Coceia VPNIPsec napamerpiepinin 6antaynapsl

VPN->IPsec

IPsec:Edittunnel>06yn mnapamerpnepain Oanrayiapel PFsensecepsepinin
OanraymapeiHa ykcac Oomansl. Texk Remote subnet >xome Remote gateway
OaraHaapbl e3repel.

Remote subnet->1922.168.1.0/24 Remote gateway 200.200.200.200

Remote subnet 192,168.1.0 [l24

Remote gateway 200,200,200.200
Enter the public IP address of the remote gateway

Exinmri cepsepain Phase 1 proposal (Authentication) mapamerpiepiHin
O6antaysl aiiTeuibin KeTkeHae VPNIPSeC tynuenin kypy yuiin PFsense Gipinmni
CepBEepAIH COMKECTEHIIpLTYy OanTayaapbiMEH Typa Kyl KEpek.

Phase 2 proposal(SA Key exchange)

Phase Z proposal (SA,/Key Exchange)

Protocol ESP »
ESP is encryption, AH is authentication only

Encryption algorithms ] DES
30ES
Blowefish
CA5T128
Rijndael (4ES)
Rijndael 256

Hint: use 30ES for best cornpatibility or if you have a hardware crypto accelerator card, Blowfish is usually
the fastest in software encryption,

Hash algorithms SHAL
MDS
PFS key group Off [+

I =768 0%, 2= 1024 b, 5= 1535 bt
Lifetirme 2600 seconds

IPsec TynHemiHiH CTaTyCHI.

LT 2 Mobile clients  Pre-shared keys Chas

Enable IPsec

Save

Local net Interface P1 P1 Enc. P1 Hash Description

Remote net Remote gw mode Algo Algo

L&RN WA aggressive | 3DES SHAL
192,168,1.0/24 | 200,200,200.200

bl &




PFsense exinmi cepsepain Firewall(nmss WANwu IPsec) mapametpraepiHiy

Oanraybl Pfsense Oipinmri cepBep/iH OanTayaapbiHa YKcac OOJIBINT KIS/,
Firewall>Rules

Firewall

Traffic Shaper

Yirtual IPs

Protocol->any  Source->any Source OS—>any Destinantion—>any
Status Firewall Rules gst IPsec
Firewall: Rules

LAN WaN IPSEC

Proto Source Port Destination Port Gateway Schedule Description @L.g

i R A N e | I
e

Status IPsec tunnel Overview
Status: IPsec

Overview SAD SPD

Source Destination Description Status
200,200,200,200

200,200,200,201 192, 168.1.0/24 [»]
200,200,200,200

200,200,200,201 192, 168.1.0/24 [»]

PFsense exinmi cepepi ymin VPNIPsec mnapamerpnepinig Oamnraysl
asKTaJIJIbI.

Kypeutran VPNIPsec TyHHemiHe Tekcepy kyprizemis. Tekcepy ping
(GYHKIUACHIHBIH KOMETIMEH 001aibl. bip TYTHIHYIIIBI €KIHIIITE CYPaHBIC KACANIBI.



Microsoft Windows XP [Bepcua 5.1.2600]
¢G> Kopnopauwa Masikpocoor,. 1985-2001.

C:sWINDOWSSsystend2>ping 192.168.1.2
Oered naketamd ¢ 192.168.1.2 no 32 eanr:

or 1?2.168.1.2: yucao saiT=32 Bpena=18muc TTL=126
or 192.168.1.2: yucao sanT=32 2

or 1?2.168.1.2: yucao sant=32 epema=inc TIL=126
or 192.168.1.2: uyucao sant=32 epena=2mc TIL=126

CratucTtuka Ping paa 192.168.1.2:

MakeToe: oTnpaeaeHo = 4. noAaydyeHo 4, notepAaHo = 0 <0 novepw).
[IpMEAUZIMTEALHOE EPEMA NPHEMA-TEPELAYM MC :

MunumaabHoe = lmcek,. MakcumaabHoe 18 wmcek. CpepHee = 5 mcek

CosHINDOWS s ystem32>

VPNIPSeC TyHHe COTTI KYPhUIIbI

PFsense omepamusiablk KyideciH mnaimanmanymen PPTP  xarramaceiama
BUPTYaJIbI XKEKE KEIH1 KYpy

Komnetotep 1
IP: 192.168.2.2
Linwos: 192.168.2.1

TyHene PPTP

Pfsense
LAN: 192.168.2.1
WAN: 192.168.3.1

. KomneroTtep 2

—IP: 192.168.3. 2
LWintos: 192.168.3.1
Cypet 3.5 — PPTP xarTamacwiHia TYHHEIB/II KYPY

KyMBICTBIH MaKcaThl: 3.5- cyperre KOpCETUITeH/ICH, 1,2
KOMITbIOTepIepiHiy apacbinga PPTP xaTTamace! Heri3iH1e TYHHENbI1 KYPY -

LAN >xore WAN »xeniciHiH Oanraybl

Angeiver LAN imiki skernmiciH Kypbill anambi3. Interfaces mbirateia ma3ipre
Kipim >xoHe oHa LAN eockIMIlIa MyHKTIH TaHJay KepeK. Ambuiran tepesene, «IP
address» cesine kapama-kapchl [P agpecti koHe ci3 Hycka OOWBIHINIA TaHJaraH
KOCBIMIIIA JKeJiH1 eHri3eMi3. bi3nin xarmaiina oym 192.168.2.1.




Interfaces: LAN

IP configuration

Hr'ldge with none -

1P address 192.168.2.1 [ 24 «

Cyper 3.6 — IIsratein Interfaces mazipi: LAN
bisre DHCPcepBepin emripy kepek. OTkeH xymbicta 013 OyHbl pfsense
epBepiHeH Oacran jkacaraHObI3, eH/al BeO-HUHTEepPENCTIH KOMErIMEH KacalMbI3.
[Isrrateia Services mazipre kipin DHCP server xocwiMmIna MyHKTiH TaHJIAHAMBI3
xoHe «Enable DHCP server on LAN interface» mnyHkriHeH OenriHi abim
TacTaiMbI3. O3nepiHiH3 Oalikarangait 013 Oepren nuana3zoH (192.168.2.10 mo
192.168.2.245) akTtuBTi OONIMAIbL.

Services: DHCP server

LAN

Enable DHCP server on LAN interface

["] peny unknown dlients
If this is checked, only the clients defined below wil get DHCP leases fro

Subnet 192.168.2.0
Subnet mask 255.255.255.0

Available range 192.168.2.0 - 192.168.2.255

[ETEE 192.168.2.10 to |192.168.2.245

Cyper 3.7— lllpirateia Services mazipi: DHCP server
Copnan xeiiin WANCHIpTKSBI kenini kKypambi3. eiraTeia Interfaces mozipine
kepy kepek >xoHe WAN KocbIMIlIa MYyHKTIH TaHAaWMBbI3. AIIBUIFaH Tepesene,
«Type» ce3iHe KapaMa-KapChl KOCBUIBIC THIIIH TaHJIaWMbI3. Bi3liH 3epTXaHaJIbIK
KyMbIC yiriH «Static» tumin tagmaiMes. Onga 013 IP agpecTi jkoHe KOCBhIMIIA
JKEJIH1 031M13 aHBIKTAl ajlaMbI3.

Interfaces: WAN
Type Static -

Cyper 3.8 — lIprraTein Interfaces ma3zipi: WAN
«Static» KOCBIIBIC TUITIH TaHAay Ke3iHae «Staticy OemiMi OeaceH i 60Iaabl.

Static IP configuration

IP address 192.168.3.1 /24~

Gateway 192.168.3.2

Cyper 3.9- —Static IP configuration oe:imi



IP agpec xoHe KOChIMILA KEIIHIH HOMEPIH HYCKa OOMbIHIIA TaHIANMBI3.
Keni kocwurran nutto3aiy [P ampeciH aHBIKTaybIMBI3 KEpeK. AJpec 1oip Kemijie
KaTybl KEpeK.

Mpican ymin WAN skenicinin [P agpec: 192.168.3.1;

AJT KallIbIKTHIKTaFbl KOMIBIOTEP ik 2: 192.168.3.2.

biz LAN xone WANIP aapecin anwsikTanbl. EHl KoMObIOTEpIIEp apachiHa
Ping xyprizemis. O3nepiHi3 kepinm Ttypranmaii Ping ermeiini. byn pfsense-te
Firewall opHaThUIMaraHIbIKTaH.

byn yurin meratein Firewall wmosipine kipy kepek kone Rules xockimina

nyHkTiH Tagaay kepek. WAN Ganrtanmaran, 6antay ymrid WAN kipiHi3.
Firewall: Rules

L I
Proto Source Port Destination Port Gateway  Schedule X 1}
< RFC 1018 < & < & & [
networks -
B|* Reserved/not = = & = & lLl;

assigned by
IANA

@

JE
Cyper 3.10 — merratein Firewall mazipi: Rules

L‘b O6ateipMachkiH Oachin 613 WANkemiciHe jkaHa epexenepii oepemis. by
xepae WAN xemici ymriH epexernepai 6epyre 0onaabl. AJNJIBIMEH €H 0acThICHI
XaTTama THIIIH e3rep™ Kepek,Protocol TCP-mw1 any-re. Any Ttaanpmarm, 013
Oapnble xarramanapra cepep apkpuibl LANxemicine eryre pykcar Oepemis.
Coman keiin «Save» Oacambiz. EnHmi 0613 2 kommbloTep KemeriMeH 1

KOMIIbIOTepAiH Ping »kacaii ajgambl3.

Microsoft Windows [Uersion 6.1.7600]
¢c? Hopnopauuwna Makkpocoor (Microsoft Corp.>,. 2009. Bce npasa SamUMWEHB.

C:sUserss[aHuap>ping 192.168.3.2

nakerami ¢ 192.168.3.2 ne c 32 salTAMH NAHHBIXE

or 192.168.3.2: uucao " TTL=127
or 192.168.3.2: uucao AT = mc TTL=127
or 192.168.3.2: uucao i " mc TTL=127
or 192.168.3.2: 4yucao eantr=32 spemna=%mc TIL=127

CraTtucTuka Ping pan 192.168.3.2:
MNaketoe: ornpaeaeno = 4. noayueHo = 4, novepano = 0
(0x noreppl
NpHEAHZMTEABHOE BPEMA NMPHEMA TEPERAYH MC =
MununmaaeHoe = Oncex,. MakcumaacHoe ? nmcer,. CpepHee = 3 mMcex

C:sUserssJanuap >

Cyper 3.11 —1 KOMIBIOTEP/IiH KOMETIMEH 2 KOMITbIOTEPiH Ping
PPTP (pfsense) cepepin OanTaiMbI3.

PPTP (pfsense) cepsepin kypy ymiin merateiH VPN Ma3ipiHe Kipy Kepek
»oHe PPTP kockiMmIla MyHKTIH TaHAAy KEpEK.



VPN PPTP

“ The changes have been applied successfully. You can also the filte

S—

) off
Redirect incoming PPTP connections to:

PPTP redirection
Enter the IP address of a host which wil accept incoming PPTI

@ Enable PPTP server

Max. concurrent 16
connections

ST TR 200.200.200. 200
Enter the IP address the PPTP server should use on its side fo

Remote address range 192_.168.4.0 /28
Specify the starting address for the dient IP address subnet.

Cyper 3.12- — llIsiratein VPN ma3ipi: PPTP

Coznaem cepsep PPTP mnomeruB nyHkt «Enable PPTP server» myHkTiH
oenriten PPTP cepBepin kypambiz xoHe [Pcepsepin 200.200.200.200 Gepemis.
PPTP xarramacsinga VPN KypbuiFaH Ke3jie, cepBepre KOChbUIFaHIapAblH OapIbIFbl
KaHa JKeJife )KYMBbIC 1ICTei1l, SFHU TyHHEeIb KypbUaaabl. JKaHa KeliHi Kypy YIIiH
IP xeniniyg «Remote address range» cesin nmpotuure xka3y kepek. bi3zi skarmaiiia
oyr 192.168.4.0. Mynna PPTP cepBepinin aapeci >koHe TyHHENIb Oip XKemijie
xkatnayel kepek. «OK» Oacwin, 013 KaObUIIaHFaH Oamrayiiapra kemicemis. EHmi
KENMHIH Kypblaybl ymiiH «Rules» epexecin Oepy kepek. By yIiiH IIbIFaThIH
Firewall ma3ipine kipy kepek skone Rules koceiMina myHKTIHI TaHmaiMbi3. PPTP

VPN ymiin epexenepai Kypambis. by yiiin L'g6aTblpMaCbIH 6acambi3. banraymnap
KeJieciien xyprizuieni:

1. Interface— PPTP.  Interface PPTP ~

2. Protocol — any.

Protocol any v
—
3. Gateway Gateway -

«Save» coman keiin «Apply changes» 6acambiz. Exai 6i3 PPTP KoChUIBICBIHBIH

epekeci KYphUTFaHBIH KOPII TYPMBI3.
Firewall: Rules

The firewall rule configuration has been changed. —
“ You must apply the changes in order for them to take effect. Apply changes

ERETR
Proto Source Port Destination Port y hedul Descripti R
“ ’ ) ) ) ) o - Qké
Ll

]



Cypet 3.13 — PPTP VPN yurin epexenep

Enal maiinananymsuiapasl Kocambld. byn yoriH meiratein VPN Masipine
kipemi3 xxoHe PPTP kockimia xenicid Tanaamei3. On xepaeH «USers» myHKTIH
6acambi3. biz 192.168.4.0 xenicinae xaTtaThlH 16 nmaliganaHylibIHbI KOCa ajJaMbI3.
SArun [P anppecrep 192.168.4.0 Tten 192.168.4.15 neitin aBTOMATTBI Typle
TarailblHIaIaThiH O00NaAbly AJIIBIMEH 2 MaiijlaJaHylIbIHbI, KOMIbIOTEp 1 >KoHE
KOMITbIOTEp 2 KOocyFa O0omazbl. bapibik opekeTTep TOMEH 1€ KOPCETUITeH

1. VPN — PPTP — Users

VPN: PPTP: Users

===
7
2. #6arpipmacein  6acamel3 —
Username Daniyar
JKOHE KaHa
MangaJaHyIIbIHbI e I
KOCaMbI3 YKOHE

najaJlaHylIbIHBIH, ~ aThl  MEH
Kynus co3iH eHrizemis. Meicansi:Username: Daniyar;
Password: Daniyar.

CochiH «Save» xoHe conal keitin «Apply changes» 6acamsis.
VPN: PPTP: Users

The PPTP user list has been modified.
You must apply the changes in order for them to take effect. .Pll]ll]llv cha nges

Warning: this will terminate all current PPTP sessions!

Username IP address I_-!'.j
Daniyar Lu_é Lng
Koekeev hé [.g

L

Cyper 3.14 —IlynkTt «Users»

CoHbIMEH MUHUMYM 2 MailaJaHyIIBIHBI KYPY KEepeK, aThl MEH KYIHs
coe371 631H13 TaHJANCHI3.
[Nafinamanymel GeniMiHiH 6anTayiapel.
1 kommbrOTEp/Ii OarnTay yIriH Keleciier opekeTTepai )kacay Kepek:
1. CeteBoe OKpyKEHUSI — Caot#teTBa MOJKJIFOYEHHUS TI0
JIOKAJH-#O0U CEeTH ©Omoiictea  [Iporokon Uarepuer CP/IP)  CgoiicTsa.
2. IP-anpec enrizemis: 192.168.2.2;
3. Kocwimmia ke Mmackachl: 255.255.255.0;
4, Herisri mumro3: 192.168.2.1.
Coceia VPN PPTP kocbutbicThl 6antaiiMpi3. O yIIniH:
1. CereBoe OKkpykeHHsT —»CBONCTBa —#03/1aHUSI HOBOTO MOAKIFOUYCHUS
—> [loaKIII0YUTh K CETH Ha pabodyeM MeCTe —HOJAKIIOYEHUS K BUPTYaJbHOM YaCTHOM
CeTH.
2. YibIMHBIH aTayblH eHri3y kepek. Mpicansl: KAZNTUL;



3. «He wnaOupaTp HOMEp Uil NOPEIBAPUTEIBHOTO MOAKIIOYSHUS»
JEreH/ll TaHAay Kepek;

4, Enni VPN-cepBepain aMayblH HEMece aipeciH KepceTy eaxeT. bizae
IP agpec 192.168.2.1, afHU KOMIOBIOTEP/IIH LLTIO31.
S. KAZNTU1L 6acein naiifanaHynibl aTblH JKOHE KYIMHS CO3J1 €HII3eMi3.

Mpican 12 cyperre KepceTuIreH.

Enni 2 xommnbprotrepail 6antaybIMbI3 Kepek:

1. CeteBoe okpyxkeHns —» CBOWCTBA —¥IOAKIIOUYEHMS IO JOKAIbHON
cetu CBotictBa —>IIpotokon Murtepuer (TCP/IP) —BoiicTra.

2. IP-anpecti enrizemis: 192.168.3.2;

3. Kocwimina seni mackachel: 255.255.255.0;

4, Heri3ri mumro3: 192.168.3.1.

Conan keitiin VPNPPTPkochubichiH OanTaiiMb3. O yIIIiH:

1. CereBoe OKpyxeHUs —» CBeiicTBa CO3JJaHHUSI HOBOTO
MOJIKJIFOUEHHUSI [loaxnouuTh K ceTH H® paboueM MecTte NOJIKJIIOUYEHUS K
BUPTYaJIbHOM YaCTHOM CETH.

2. ¥iibm aThiH eHrizy kepek. Mpicans: KAZNTUZ;

3. «He Habupats HOMEp IS IPEABAPUTEIHHOTO TOAKITIOUEHUS» TaHIAY
KepeK;

4, Enni  VPN-cepBepniH aThlH HeMece aapeciH KOepceTy Kepek.
biznelPanpec 192.168.3.1, sFHM KOMITBIOTED IILITIO31.

5. KAZNTU26acaMpI3 xoHE TaiadaHyIIbl aThIH KOHE KYIHUS CO3.1i
EHI13eMI3.

Enmi 1 sxoHe 2 xoMmbioTepsepi apacbidaa Pingrect skyprizemis. MaHbBI3IbL:
1 xone 2 xommeroTepnepain IP agpeci 6acka Gomansl. IP aapecin O6uny ymriH, 1

koMmmbpiorepl ymiH «KAZNTUl», 2 kommeiorep ymin «KAZNTU2» VPN
KOCBUIBICBIHBIH MaFIYMaTTapbIHBIH KYHiHE Kipy Kepek.



KOPBITBIH/IbI

byn  xympicta 613 VPN  TeXHOJNOTMSICBIH  KOJIIaHAa  OTBIPHII
TEJICKOMMYHHKAITUS KYHEIepiHAe aKmapaTThl KOPFay MoceleliepiH KapacThIP/IbIK.
bi3 TeXHOIOT U KYMBICHIHBIH MPUHITUTIIH JaibIH/Ia IbIK.

VPN TexHOMOTUsCHI KaiiTa KOJITaHbLIa bl )KOHE OHBIH XaTTaMaJlapbIMeH T.0.
VPN TexHonorusachl MbIHaAa, SHHU KAIIBIKTBIKTAFbl KOJKETIMIUTIKTIH YIUBIMIAPbI
TeNePOH KEeJICI apKbUIbl eMec, IHTepHeT apKbUIbI JKacalbIHybIH/A, OJ1 AaHAFYPIIbIM
ap3aH >koHe akchl. VPN TexHonoruscelHblH KeMmuliri, VPN  TKprbI3bLTY
KypaJjgapbl aHBIKTAYJIbIH JKOHE IIAOYbUIIAPIAbl OVFBITTAYABIH TOJBIKKAHIbI
Kypanaapbl 0okl TabbuiMaiael. Onap pyKcaT €TUIMETeH OpEeKeTTepAiH KaTapblH
aNJbIH  ajdybl MYMKIH, OIlpaKk KOpPHOpPATHUBTI JKejlire eHy YIIiH OapJbIK
MYMKIHAIKTepIH KojijaHa anmaiael. bipak Oyran kapamactan VPN Oy
TEXHOJIOTHSCHI YJIKCH JlaMyJiapra ue OOJIIbl.

Internet-re akmapTTapibl KOpray Mocelieci KOWbLIaAbl, dKOHE THUIMILTIKTIH
con Hemece Oacka neHreiimeH, TCP/IP TybICTBIFBI XaTTaMacChIHBIH HETI31HE
JKEJHIH Tai1a 001y ME3eTIHEeH IICTIIe .

KopraHbIC TEXHOJOTHSACHIHBIH DSBOJIONUACHIHAA YII HETI3ri  OarbITThI
Oenruteyre Oomanbl. bBipiHmmici — skemiHi Oenruni Oip KOpPFaHbIC KypasibiHa
UMILIEMEHTAIUSIANTBIH, CTaHAApTTApAbl naibiHaay. Meian petinae IP security
option xoHe TCP/I TyBICTBIFBI XaTTaMaChIHBIH HYCKalapblH aiiTyra Ooianbl.
Exinmri OarpiT — sxenmi apayblk dkpaHmaapabiH (firewalls) MomenueTi, KochiMIna
XKemepre KOHKETIMIUTIKTI peTTey YIIH epTeleH KOoJJAaHbulyda. Y IIHIIICI, aca
COHJI KoHE Oe€JICeHIl aaMyIibl OarblT — BHUPTyalJbl KOpPFaJIFaH >KEIUIepAiH
texnojorusicel (VPN, virtual private network, Hemece intranet).

CoHrbl KbULIAPBl OAKBUIBIT KeJie KaTKaH Internet skoHe coraH OaiaHbICKaH
KOMMEPIHSIBLY KoOalapJblH aTaKThUIBIK JeHrediniH ecyi TCP/IP-xkemicinme
aKmapaTThl KOPFayIblH XaHAa TEXHOJIOTHSCHI, JKaHAa OYBIHBIHBIH JaMyblHAa TYPTI
petinae Kpi3MeT kepceTTi. CoHbIMEH, epTepekTe Internet-Te KOPFaHBICTBIH OACThI
MaKcaThbl XaKepJiK madybsuiIapan Kopiaapasl cakray 0osica, OHIa Ka3ipri yakeITTa
KOMMEPITUSIIBIK aKMapaTThl CaKTay aKTyalabl Macese OObI KTy ii.
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KASAKCTAH PECIIVEIHKACKHBIH BUIIM KOHE FRUTHIM MUHHCTPAIN
COTEAEB YHHBEPCHTET!

CBbIH - IIIKIP
HIOMIRIK 0l
Twomodexoss Cunuy
SBOTI900 - Pamsorexmnkn, MEXTPONNKS HIWE TEACKOMMYRNKAINS

Takupuiama: VPN reXHo00uucsin  Koaamm oTupan TeIckoMyy HIKAURS
wyReaepluae akiaparts Kopray

Opsasanns:

2) rpeduxanax Gonini ). § Ger

) Tyciraipwe kaabackl Ber.
KYMBICKA ECKEPTY RACAY

Jimsomanx wofane TiomoGexona Caing VPN TeXHOMOTHACHIH  KOATAHR  OTHIPHIN
TEACKOMMYHIKAIIAR AYRCNCPIUIe  AXDOPETTH  KOPFaYAL! XapacTaiphiaran. JUMIoManK Ky
wenec) BoniMALpIeH TYPIN:

Bapittit GoAIMAC TEACKOMMYHIKANAA KYHEIEPIL AXNAPITTLR KOPrayaW
ICPTTCY, AKDAPATTEL KOPTAY MICO/ICRCp:, KCNIPATMK SKPARZAPILIH TYPICPIH QHBIKYRY MaHe
mgeTTik  cyrineyi  Gap  wemiapamex  ospanzap, VPN dYKHUMSCHINBIE - CTARIAPTTH
TeXHOROMMARAPE! TYCIHIN Kapese T.0. XapacTHpeUIFan.

Exirni GoiMae sHPTYAUIN #eKe KENUICPT aHLKTAY, TARIATAHYUILITHE BPTYALIL KeKe
RWEALNEPAT  ANMIKIRY, ARV K VPN  aprausasicrapas maitgananyunanux. VPN
GanassicTe uoccxcucpa VPN 10panThiy #exisepiE ankikray, TopanteikVEN apremusiibcrapst
wanene VPN cepeepi, [PSec xarramanspi, AH, ESP W TKE apxsst xopranran apsoss
yilsavacTeIpy, ApTYPA JeRrefneri Xopramas apaamprd RAPECTRIPLUITER,

Ywigwi Seximae ecenTeynep yprivires. VPNIP  sec TVHHCMIHIH OpOrpaMMacel
KYPAUIND, ecemTeysiep Kyprijuires,

AyMbICKa CCKOPTY, HYMBICTE TPAMMATHRANEN Karenep keymecem. JKamm, Gyn
THINOMAKIK #0038 HOFAPrS 0Ky OPEIHAAPEIHAG TATANTAPLHA Calt KCTKITIKTI HOMpPW MPeReIe
ATLILUIT, QIR HOTHEILD SKNEPETTM OIUIE TRPATY TEXNOTIHANEPLUN  Fuumamy Garnrmg
wayan Gepeni

Kywnie Garacw

Kamma, maosasm wymeic "ISAS ore waxcn” meren Garara, an cryaent TiomoGexona
Carien  SBO71900 - POT mamasgsirs) Sofieimma rexmuxa koMe rexHonornuap sfaxaxasps
AKRICMHENRX JIIPSKCCIAC YORHBLININ,

-=-'Jﬁm&p~
K;;V A ')YtA xafl. MEMrepyImIcl,
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KASAKCTAH PECTIVEAHKACBHEIN BUTIM HOHE FLUTLIM MHEHHCTPAMT
COTRAEB YHHBEPCHTETI

FBLIBIMH KETEKINTHIH
MIKIPI
Twawbexona Cannn
SBO71900 - Paanovexsnia, JAeKTPONNKR AKIHE TeIeKOMMYNHKAUHS

Taxkeipeibpina: VPN TeXHONOMHACHIH KOAIAHA OTHIPLIN
TEAEKOMMYHHKRINR Kyfleepinge aRnapaTrsl Kopray

Junnomanx woGaas Twomobexosa Canns VPN rexnonormscsly  xoatana
OTHIPHIN TEACKOMMYHHKAIHE RYHeACpiHAe AKHapaTTsl KOPFay/ahi KRPACTHIPLIAFIH.
JIAnNOMJINIK JXyMBIC Kesteci DoniMIepaen Typans:

Bipinwi GetiMae TenexoMMyHRKaHAINK Ky Aeiepe aKMapaT X KOprayim
WPITEY, AKNAPATTH KOPFay Maceaenepl, KeMapaink OSKPaNIapaMH  TYpAepiH
AHKIKTAY HOHC NAKETTIX cy3riaeyl Oap weniapanuk sxpansap, VPN Gykuuuscunsi
CTAHAAPTTHIK TCXHOMOMHANAPE TYCIHIr Xonee 1.0. KApacTHPLIIFAH.

Exisnn GoniMie BHPTYAUDM Weke wemiepai aHmKray, naijanasylususK
BHMPTYANDR  KEKE  KeHiiepAi  aMbIKTay, nafgananymsak VPN
APTRKIILARIKTapL, Nakananymsasy VPN Galinamsicr  macencnepi, VPN
TOPANTHK  XEAUICPIH aukikray, Topantelk VPN apreixmisuimkraps xaHene VPN
cepaepi, [PSec xarramanaps. AH, ESP W IKE apxune xopranrad apiadbt
YABIMIACTRPY, apTYPU Aenreitaeri Xoprasral aprarap 1.6, XapacTHphLIFan.

Ywimi Genimpe ecemreyvaep wyprizinres.  VPNIPsec  ryHseninik
MPOTPEMMACE! KYPBIIKI, ecenteyaep Kyprisiares.

Byn mmnnomank xoba xOraprsl OKY OpPMHASPMHKH TananTapeHa cai
FETEINIKT WOFRpPE! JIPCHKEAC KAILUIFAM, QALIHFAH HATIONENED AKMAPATTH OHAen
TAPATY TeXHONOMHANAPAAFE FRUTEIMK DarniTxa wayan Gepexi.

Cryzenr ammioMank wobaun xacayaa e3AiriHeH MyMmc icrey Kabinerin
xopeere anast Junaomant  Twomobexosa Caums  anauua xofran mmceuepmx
CCCnITepAl SNl ANATHIHBIH, AnebHEeTTCPMeH AYMHIC iCTell anaThIHBIH KOpPCeTTi.
Kamnm msmnomasx  wobanm  "95/Afere waxcwm™, nen OGaranan, an CTyjeHT
lomofekopa  Canns 5BO71900 - «Panuorexnun, MEKTPOIHKA e
TENEKOMMYHMKAINAY  MaMAHMBIFGI  GOMBIHINA TOXHMKR JEOHE TCXHONOMMANAp
baxanaspui GiaixTinirise cai.

Fousivn wmerexmi

STxFT xad, PhD aoxropst, cennop aextop
2 K.H. Taflcapiesa
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KAJAKCTAH PECNTYBITHKACHIHBH BUIIM XSHE FbUTLIM MUHHCTPAIN
CITBEAESR YHHBEPCHTETI

FBUIBIMH KETEKIITHI
HIKIP1

Twaobexosa Cannn
SBO71900 - Paanorexunka, WieKTPONHKS HAHE TCACKOMMY HHICR NS

Taxuipubuna: VPN TeXHOA0rHscuill  KOARE OTRIPLIN
TCACKOMMY HNKRUNS RyHeACPINAe ARNAPATTL KOpFay

Jumaomasix xobana Twomobexosa Camus VPN TexHOAOrMACLIH  Konjana
OTHIPHI TEJACKOMMYHHEAIMS ayleaepisie 2KNapaTTsl KOPFay/ibl KAPACTHIPLEAFaH.
AunaoMasK xyMmuce keneci GaniMaepnen Typamsi:

Bipinwi GoaiMae TeAeKOMMYIEKAUHAILIK KyHeneple aKnapaTTeiy KOpFray/isl
ICPTICY, AKMAPATTH KOPFAY MACceRenepi, KCApanslK IKPAMIapauit TYprepis
AHKIKTAY WaHC nakeTTik cyarineyi fap wealapanuk s3xpannap, VPN dykuunsculisimn
CTAHAAPTTHIK TEXHONOrHANAPK TYCIHIN XaHeRe 1.0. KapacThIPEUIFaH.

Exitmi Gonimie BMPTYLUILL weke weitepti AHMKray, naisanasyursiasiK
BHPTYRIIE HEKe weninepa AHBIKTAY, MAii IRy SUIMK VPN
APTRIKIILABIKTAPL, Nafdaananymuiek VPN Galtaamsicym  moacenenepl, VPN
TopanTeK wemniiepid ausikray, topantoikVPN aprexusuisikraps &onene VPN
cepeepi, IPSec xarramanspui. AH, ESP M IKE apxaunim xopranran apHarsl
yiMMIACTLIPY, 2pTYPI AeKrefaer) Kepradras apHaiap 7.0, KapacTIPsUIFaE,

Ywinmi  Gosimze ecenreynep xyprisient, VPNIP  sec  Tysxealulq
MPOrpaMMacs! KypaUILIT, COCNTCYACP XYypriziarcH.

Byn JmaoMasX xofa KOrapihl OKY OpPBHAAPRIHLIH TanamraphiHa  Cai
KETKLIKTI AMOraphl Japeikefe XajbUirad, MINHFaH HITHAeJep akmapaTisl enacn
TAPATY TEXHOMOMHANAPAAFH FeUTKIMI BarnTka sayan Gepeni.

Cryzenr AwmioManK kobanm xacayaa esalrinen mymbic ictey kabinerin
skopeete amusl. Junpomapnr Tiomobekosa Canps amna Kofirad nHEXeHepIX
cCemTepal WCLE ANATHHLH, eONeTTepMeH AyMHIC ICTell anaruMbIH KopoeTTi,
Aumron  aansMaarst Koprayra xiGepiaal.

Frunavn werexml
IT#HET kad, PhD A0KTOpSS, CEHNOP NexTop
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