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O6uiee onNMCcaHME NPoLEecca 3ULLMUTDI

B npenpiayiyx ypokax ObL1 pacCMOTPEH NOPSIOK padoThl ¢ MacTepoM aBTO3aLMTbI B Bapy-
aHTe CO3JaHUs UM 3alIMCH JUILIEH3UU B KJII04 caMruM MacTtepom (ypok 1.1), a TakKe 3aTpOHYThI
OCHOBEI paOOTHI C YTUJINTOW NpOrpaMMMpoBaHmna Kinodeii (ypok 1.2).

OuepemHBIM IIarOM Ha IIYTH K CO3JAHHUIO 3aIlMThI MPUJIOXKEHUS SIBJISIETCS MCIIOJIb30BaHHUE
Macrepa aBTO3allUTHI B BapMaHTe, KOT/A 3Tallbl «HABEIIMBAHUSI» 3alIUTHI U TTPOrpaMMUPO-
BaHUs KJII0Ya pa3esieHbl.

B pamMkax maHHOTO ypoKa OyJIeT pacCMOTpPeH TOpsiAoK paboThl ¢ MacTepoM aBTO3aIIUThI, KO-
TOPBIM UCHOJB3YETCS MPU CO3MAHUN CXE€MbI 3alWUThbl IIPUIOKEHUS, COBMELIAIOLIECH aBTOMA-
TUYECKYIO 3allUTy U 3alIUTy Ipu oMoy Guardant API.

Sranbl NOCTPOCHMUSA 3ALLMUTDI

PabGota 1o moaroToBke 3alluiliaeMOro MPUJIOKEHUS 1 3JeKTPOHHBIX KJIIOUel K nepeaade Ko-
HEYHBIM I10JIb30BaTE/ISIM MOXKET ObITh pa3esieHa Ha HECKOJIbKO 3TaroB.

[lepBhlii 3TAll — NPOEKTUPOBAHME 3aLMUTbl — BKIII0YAET B ceOst GOpMUPOBaHME MACKU KITIO-
Yya B COOTBETCTBUHU C TPEOOBAHUSIMU K BO3MOXHOCTSIM YCTAHOBKHM JIMLIEH3MOHHBIX OTpaHnye-
HUIA. DTO UTEPALlMOHHBIN MPOIECC, B X0A¢ KOTOPOTO MOXKET IPOUCXOINThL pa3paboTKa U pea-
JIN3ALMS OTAEIbHBIX MEXaHU3MOB JIMLIEH3UPOBAHUS MPUJIOXKEHMSI, a TAKXKE BHIOODP aJrOpUT-
MOB IIPUJIOXKEHUSI, OJIEXALINX 3aIUTE.

Ha BTOpOoM 3Tamne MpoucXoauT 3alUCh B KJIOY CIIPOEKTUPOBAHHOM MacKu U peau3alus 3a-
IIUTHI TIpuioxeHus npu oMo Guardant API, a Takke aBTomarudeckas 3ammTa. Ero 3a-
BEpLIEHUEM SIBJISIETCS MTPOBENCHUE KOHTPOJBbHBIX UCITBITAHWUMA 3aIMILEHHOTO MPUJIOXEHMSI.

3aK/II0YUTENbHBIM 3TAallOM SIBISETCS TUpaXXxupoBaHue HMI.IeHBVIﬁ C 3allMCbIO COOTBETCTBYIO-
mMX JUOCH3NOHHBIX OFpaHI/I‘ICHI/Iﬁ B KJTIOYM M II€pE€aada nX KOHCYHbIM I10JIb30BATC/IAM.

chonbayemue TepPMMHbI 1 o6o3HaueHms

Pa3paboTumk — co3maresib MPOrpaMMHOTO MPOAYKTA; MPOrPaMMMUCT, UCIOJIb3YIOIINMA 31K~
TpoHHbIe Kitoun Guardant 1 31Tl X TULIEH3UPOBAHMSI CBOErO MPOAYKTA.

KoHeuHbIl nonb3oBaTeNb — KJIHWEHT pa3paboTunKa, MOKYyNaTeJ b IPOrpaMMHOTO TTPOAYKTa,
3anmiieHHoro kiuoyamMu Guardant.

Macka knrua — o0pa3 maMsTy KJIio4ya, COXpaHEeHHBIM B 0a3ze mJaHHBIX WM daitie dopmaTa
.nsd. COBOKYIHOCTb IOJIEN MaMsTH, UX CTPYKTYPhl U 3HAYEHUI, MMpeacTaBlIeHHasl B yIOOHOMI
JIJISI BOCOPUATUS (hOPME.



CozpaHme macku Knwoua

Macka KJ1roda co3maeTcsl Ha 2Tare IIPOSKTUPOBAHUS 3aIUThI. JIMIIEH3MOHHBIE OrpaHUICHUS
Ha UCIIOJb30BaHUE OTACIBHBIX (DYHKIIMOHAJIBHBIX MOIYJICH MPUIOXEHUS Pealu3yioTCs IpU
MOMOIIY YCTAHOBKM OTpaHUYEHUI Ha oOpallleHUe K 3JIeMEeHTaM MacKu KJIoda (ammapaTHbIM
aJITOPUTMaM).

IIpucrynum K cozmaHuio Macku. B Hee HeoOxoarMMo 100aBUTh HAOOP AJITOPUTMOB JOCTATOY-
HBIN TSI TIOJTHOLIEHHOM OpraHu3alluM JULICH3UOHHOMN MOJUTUKMU.

JAo6asneHne CMMMETPUYHOIO GJIFTOPUTMA BTO3ALLMUTDI
151 yCnenHoro HaJoXeHUsI aBTO3aIIUTEL B MacKe KJII04a, K KOTOPOMY IPHBSI3BIBACTCS IIPUJIO-
JKeHUE, JOJIKEH coaepKarbes 000 cummerpruHbiii aroput™ (GSI164 nmm AES128). Kpome
TOr0, HEKOTOPHBIE OIMLIMM aBTO3aILIUTHI TPeOYIoT Hamnuug aaropurma DLIT (ECC160).

Coszganum Macky 1 1o6aBuM B Hee aBa anroputMma: AES128, kak 310 Ob110 moKa3zaHo B ypoke 1.1,
u ECC160 ¢ aHaJIOrMYHBIMUY HapaMeTpaMu:
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Tak Kak MacKa co3aaeTcsl Bpy4HYIO, TO ISl MOCJIEAYIOIIEero UCIoab3oBaHus aaropurma LTI npu
HaJIO>KEHUU aBTO3AILMUThI, HY>KHO YKa3aThb MacTepy aBTO3allUThl OTKPBITHIA KJIIOY IJIs1 CO3IaHHO-
r0 aJropuT™Ma I poBoil moammcu. st 3Toro HeoOXOAMMO SKCIIOPTUPOBATh €r0 U3 MACKU B OM-
HapHbIi (aiin (CBocTBa anroputma ECC160 --> Knrou ECC160 ---> 3kcnopt B bin-daiin
aBTO3aLUMUTDI).

CeoicTea nona "autoprotect _digitalsign'Pasmep aanHbix (D =l

CEOACTES ANrOpPHTHA/3AWMUILEHHDA AYekiKn I BpemeHHeIe sagmcimocTi  Hntod ECC160 I
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3rkcnopT & bin-dhafin
SETOZALUHTEI

CrEHEpPHPOESTE HOEDE
3HAYEHHE

Ok OTMEHA | HDMMEHMTbl Cnpaeka |

AoGaBnenue MOJiIb30BATEILCKMX GJITOPUTMORB M 3ALUMILICHHbLIX fiYeeK

Ha JAaHHOM 3TaIic HCO6XOI[I/IMO I[O6aBI/ITB B Macky Ha6op AJITOPUTMOB U 3allIMIICHHBIX AYECK,
JIOCTAaTOYHBIN IS 3aJaHUS BCEX JTULIEH3NOHHBIX OI‘pHHH‘IGHHfI.

OH,HI/IM 13 BO3MOXKHBIX ITOAXOOO0B ABJIACTCA ITIOCTAHOBKA B COOTBETCTBUE OTACIbHBIX (I)YHKLLI/IO—
HaJIbHbIX MOI[y.T[Gﬁ IIPUJIOXKECHUMA allllapaTHbBIM aJITOPUTMaM.

Hawnbonpimast 3¢heKTHBHOCTD 3aIUTHI MOXET ObITh ITOJTy4eHa MMEHHO TP UCIIOIh30BAHMY an-
NMapaTHbIX aJIFOPUTMOB |1 3alMLLEHHDbIX fiueeK. [[pyrue TUIIbI 3IEMEHTOB MACKU PEKOMEH/IY-
€TCSI UCITONIB30BaTh TOJILKO B MH(POPMALIMOHHBIX LIEJISIX.

B ominuue or ammapaTHBIX aJrOPUTMOB, HEOOXOAMMBIX JJIsSi pabOThl aBTO3AILUTHI, MapaMeTphl
TMOJIb30BATENIECKUX AJITOPUTMOB MOTYT OBITh JTI00bIMM. CYIIIECTBYIOT CIIEAYIONIE BO3SMOXHOCTH

o 3agaHusl BpeMEHHBIX OTpaHMYEHU I Ha o0pallleHue K aJlTOPUTMY
O MO KOJIMYECTBY OOpalieHui
O 1o acTpoHOMMYecKoMYy BpeMeHM (pyHKImnoHan Guardant Time)

° IIpuBs3ku onpeaenuTelis airopuT™Ma K yHUKajabHomy ID kiroua

. YCTaHOBKY CEPBHCOB YTeHUS/OOHOBJICHHS OIIPEISIUTEIS IO IIapOJIio
. YCTaHOBKY CEPBHCOB aKTUBAIIMM/IeaKTUBAIIN aJITOPUTMA IT0 IIapOJIIO
. PyuyHoro 3agaHus onpeaeanTess

. T'enepanuu ciy4yaifHOTO 3HaYEHUS OTIPEIETUTENS



YcTaHOBKAO 3ALUTbI OT TEPMMHAMbHbIX CECCUMA
Hcrnonb3oBaHWe TEXHOJOTMU 3AlMIIEHHOIO OOMeHa MEXTY 3JeKTPOHHBIM KIIIOUOM W 3alllu-
ILIEHHBIM MPUJIOXEHMEM Ha OCHOBE CeaHCOBOIo Kitova (bojee moapoOHO peub 00 3TOM MOMAET B
OIHOM U3 CJIeIYIOLINX YPOKOB), IOMUMO CBOEl OCHOBHOI (DYHKIIMM, TTO3BOJISIET OTPAHUYUTD 3a-
ITyCK 3alIMIIEHHOTO MPIIOXKEeHUs OfQHON konuen (MeHio Knrou-->YnpaBneHne CeCCMOHHbIMU
KJIIOYaMM).

Kmiou ynaneHHoro o6HoBneHms
ITpu co3maHyMM MackKy aBTOMaTUYECKU MTPOMCXOAUT TeHepalys KiIroda yIaJeHHOro OOHOBIEHMUSI.
MMeHHO ero HaJiMuMe orpenessieT BO3BMOXHOCTh ITpoBeAcHNs 6€30nacHOro yaaseHHoro o6-
HoBneHus (TRU) macku Kiroya.

B pamkax npouenypsl TRU nHdopmaLys ajist OOHOBIEHHUS COASPXKMMOIO KiIroya MOXeT Iepeaa-
BaThCs MO OTKPBITOMY KaHary. OOHOBJIEHUE TIPU 3TOM OyAeT JOCTYITHO JIMIIb TOMY MOJIb30BaTe-
JI10, KOTOPOMY OHO ITpeIHA3HAYEHO.

3anucb MacKkm
HOI[FOTOBKa MaCKHM KJIr04a 3aKOHYE€HaA, TCIICPb MO2KHO ITPOLINUTb €€ B KITIOY.

OCHOBHBIM Ha3HaYeHUEM QJICKTPOHHOI'O KJIro4a, B KOTOpblP'l Ha JaHHOM OTall€ 3allMChIBACTCA
Macka, ABJIACTCA UCIIOJIb30BAaHUC €TI0 OJId p€aln3alli M TCCTUPOBAHUA 3alllUThI IIPU ITOMOIIN
Guardant AP I, a TaKKe HAJIOXKECHMST aBTOMAaTUYECKOM 3aIAThHI U IIPOBEACHNA KOHTPOJIbHBIX UC-
MOBITAHWHA 3aLIUILIEHHOTO ITPUITOKCHUA.

B mipotiecce 3amucu MacKy B KITIOY OyIEeT aBTOMATUYECKU TTPEIUTOXKEHO COXPAHUTh MACKy B 0a3y
naHHbIX. CoxpaHeHHe TIPOU30MIET B COOTBETCTBUH C BEIOPAHHBIM KJIMEHTOM. BBUIY yKazaHHOTO
Ha3HA4YeHMsI KITI0Ya, PEKOMEHIYeTCs 3aperrcTpUpoBaTh (DAaKT 3alMCH MAcKy KiveHTa Anony-
mous, WK APYroro, CrelruagIbHO CO3IaHHOTO ISl TOM LIEJH.

IIpn HeoOXomMMOCTH, B Mpoliecce IMOATOTOBKY KJIIoYa K Iepeadye KOHEYHOMY ITOIh30BaTelIIo,
MacKy MOXHO OyIeT 3amucaTh IIOBTOPHO JIjIsl KOHKPETHOTO KJIMEHTa (MM MepeperucTpUpOBaTh
¢akT 3arcy MacKu Ha HETo).

Bbl6Op TeKylero K/IMeHTa, Ijis1 KOTOPOro IIPOM3BOIUTCS 3aIlICh MACKU B KITIOY, OCYIIICCTBIISI-
€TCs B Auasiore Ynpas/ieH1e 3annucsiMm KJIMEHTOB.



Cozpanme NpoexKTa aBTO3ALMNTDI

IMocne okoHyaHus 3Tana OPMUPOBAHUS U 3aIIMCH MACKU TIOAPa3yMeBaeTCs pealn3als 3alim-
ThI Tipu oMo Guardant API (rionpoOHee 3TOT 3Tarl OyJeT pacCMOTPEH B OMHOM U3 CJISAYIO-
IIMX YPOKOB). 3aTeM clieyeT yCTaHOBKA aBTOMATUYECKOM 3aIlIUTHI.

7151 co3maHmsI TpoeKTa aBTO3aIIThI BOCITONB3YeMCS ITOCICAHIM ITyHKTOM MacTepa aBTO3aIyThl

# MacTep MMUEH3HPOBAHWA M ABTOMATHHECKOH SallMThI x|

MacTep NMUEH3UpOBaHWA U aBTO3allUThI Guardant

Co3paTh/peAaKTMpoBaTh NPOEKT NWLEH3MW M 3aNKCaTbk NMULEH3WIO B KINIOY

BeIBpaTE MPHMAGMEHHE (-A), YCTAHOEMTE NapaMeTPEl MMLEHEHMH, 3aNporPaMMMPOBATE KAHIY H NPOHIBECTH
SAWHTY. rBHEDalJ.I‘IFI NHUEHSHH OPOMSE0AHTCA ABETOM3THHECKH,

THEaXMpDBaTb NHUEHIAHHD
3aMNHIATE PAHEE COSASHHYHD MHUEHIHAD B OAHH HAH HECKONEKD INEKTROHHENS KAKHEH ANA Hx NOCNEAYHILEA
NEPEASHH KNMEHTY,

wy; JAMEHWTL MWUEHIWIO YAINEHHOMY KNWEHTY

SaMHCATE PAHEE COSASHHYHD MHUEHZMID B KNHM, YHe HIX0AAWKACA ¥ Y AANEHHOMD KNHEHTA,
JEPErMCTMDOEATE DE3YNETAT 0EHOENEHIA nKueHzMA B B

' o
il
e

L/

MpoANMTL NWLLEH3WID MNW M3MEHWTL CETEBOW PECYDC YAANSEHHOMY KNWEHTY
MSMEHWTE N3PaMETPEl MMUEHZHPOEAHMA! BPEMA, CUETUMK 3aNYCKOE, CETEE0H Pecypc (33BMCHMT OT THNA KNHYa).
JapErMCTOMDOEATE DE3YNETAT 0EHOENEHIA nKueHzMA B B

[#

JalMTUTL HOBYI) BEPCHID NpWNOXEeHWA H3 OCHOBE C\"QI,EETBVIDMEI‘;' NHALEHIHA
BBINYCTHTEL HOBbIE BEPCHH NPMACHKEHHMA ANA NOCNEAYHOWER M NEPEAAYH CYWECTEYHOILMM KNHEHTaM, Be3
MSMEHEHKA SAMMCEHHEL: B KNHIUM KMMEHTOE THWEHSHH,

il

¢+ PaccTaenTe onunH SBTOMATHHECKDN FAWKHTEI H3 OCHOEE MACKK, CamMOCTOATENEHD C03.ﬂ.aHHDﬁ H FapaHes

,i YCTaHOBWUTL 3BTO3aWMTY 6E3 NpOrpaMMHUpOBaHWA KNIOYa
7 3EMMCAHHOR B 3NEKTROHHENR KNk,

IIpakTiyeckn Bce AECTBUS 110 HACTPOMKE ITPOEKTa aBTO3AIMUTE aHAJIOTUYHBI IECTBUSIM B CIIy-
yae 3arucyu Macku caMuM MacTtepoM U onucaHbl B ypoke 1.1. OCHOBHOE OT/IMUME COCTaBIISICT He-
00XOIMMOCTD YKa3aHWS OTKPBITOTO KIToua Mu¢poBOif MOAMCH B JJONOAIHUTENIbHbIX NapaMeT-
pax (B ciyyae ucronb3oBaHus anropurMa D1IIT) Ha 3akmounTeTbHOM 3Tare padboTel MacTepa:

MacTep AMUEH3MPOBaHAWA H AETOMATHYECKOH 3alLHTEI |

[ Zafepska Nepes 3aRoeITHEM MOWMNCHEHMA 120 CEKYHA
¥ OTcnesears cofeITHE M3EMNEYEHMA KMIDYa Guardant 1z nopTa LISE

¥ Mcnonkz0eats annapatHelE anropkTe Ldipoeoi Nogrci

HomMep anropiTma I 1

OTEPBITEIA MDY aNrOp-TMa PacnonoHeH & chakne:
IC:\PuincKey.binl OB3ap. .. |

[ CTofpaaTh 3aCTaBky MM 3aMyCKE 3aUMAULEHHOMD MEMNOHEHMS

| CEzEE,,, |

[ Mcnonkz0gaTs AaHHLIE ORUMA MM 33UUMTE BOES MPMAOHEHMA NpOSkTa

[8]4 | OTMEHI |

B pesynbraTe OymeT IMoaydeH 3alMIleHHBINA NCITOMHSIEMbI (paiii, TOTOBBIN IJIs ITepeaadn KOHeU-
HOMY TOJIb30BATEITIO.



KoHTponbHbie MCNbITAHMS

IMocne okoHYaHMS TIpoLIecca 3alIUThI UCIIONHAEMOro (paiiia, 10 rmepeaadr IpoayKTa KOHEYHOMY
T0JIb30BATENIO, HEOOXOIMMO TTPOBECTU PsIl KOHTPOJIBHBIX UCTIBITAHUU 3alIUIIIEHHOTO MPUIoXKe-
HUSI, B X0€ KOTOPBIX IIPOBEPUTH

° KoppekTHOCTb paboThl IPUTOKEHUS B LIEJIOM
. KoppekTHOoCTb paboThI 3aIIMIIEHHOTO (PYHKIIMOHAIA TPUIIOKECHHUST
o KoppekTHOCTh MEXaHM3MOB JIMIIEH3UPOBAHUS BO BCEX PEXKMMax paObOTHI IIPUIOXKEHMS,

BKJIIOYAsl CUTyalluM J00aBIeHMsI/U3MEHEHMS/OT3bIBa MIpaB Ha MCIOJIb30BaHUE (DyHKIIMOHAIA
3alIAILEHHOTO ITPUJTOKEHUS

. NecTounBOCTh pabOTHI 3aIUILEHHOIO (DYHKIMOHANA B Pa3IMYHBIX cpeaax U Mpu pas-
JIMIHBIX HAarpy3Kax

Ilo oKoOHYaHMM KOHTPOJIBLHBIX MCIIBITAHUI OyIOEeT ITOMyYeH TOTOBBIM MUIS Mepemadyld KOHEYHBIM
TOJIb30BaTEJISIM IIPOrPAMMHBIN ITPOITYKT.

Crrenyronuii 3Tar COCTOUT B THPAKMPOBAHUM JIMLICH3MIA 1 BKJIIOYAeT B ceOsI 3aI1Ch CO3NaHHOM
MacKHU ¢ HEOOXOIUMBIMY JIMIIEH3NOHHBIMYM OTPAHNICHUSIMUI U PETUCTpaliy (haKTa 3aIlliCcy Mac-
KU KJTI0Ya Ha COOTBETCTBYIOIIETO KIIMEHTa pa3paboTyrKa IIporpaMMHOTIO IPOIyKTa.



TUPUIXMPOBAHME JIMLLEH3UN

TupaxupoBaHUe JTULIEH3UI KJTI0Ya, B 0OLIEM CIydae, COCTOUT U3 IBYX 3TAIOB:
° Br160op/co3nanne kianeHTa (3anucu o kiaveHte B b/1)
o 3anuch MacKy B KJIIOY JUIST BEIOPAHHOTO KJIIMEHTA

DyHKIIMOHAT BeleHUsT 06a3bl JAHHBIX IIPEIOCTABIISIET YTWJIMNTA IIPOrPaMMMPOBAHUS KITIOUEH
GrdUtil, paccMoTtpeHHas B ypoke 1.2. CoxpaHeHre nH(popMaLu o (haKTax 3alnrcu Macok B 6a3y
JAHHBIX IIPOM3BOIUTCS aBTOMaTUYeCKH. [1py 3TOM 0a3a maHHBIX TOJKHA OBITh moakmoueHa (Ctrl
+ D), a B inaniore YnpassieHue 3anMcsiMm KJIIMEHTOB BhIOpaHa HeoOXoIuMasl 3aIicCh.

JIyig 3amUCK B KITIOY OYEPEIHON KOMUM JIMLIEH3MM HEOOXOAMMO HAUTU B 0a3e JAaHHBIX MACKy
KJTII0Ya, COOTBETCTBYIOLIYIO IIPOEKTY 3AILUTHI IIPUIOXKEHUSI, U 3arpy3UTb €€ B PEIaKTOP:

| TN KNHYaE | ID Knroda | [REERAT | Bepcua Ma.. . | TN MackH | HnHeEHT | MpH3HaK 3aBED. .. |
Huls} Time 276B6396h (661349272d) LicenseProject_1 == __>2 e e T SaBeplieH
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¥aanmTe
3apErHCTPHROBETE Ha APYIoro KNHEHTS
OUHCTHTE PESYNETATE NOMCKE

BHecTn Heob6xoAuMble U3MEHEeHUs B MacKy (3a1aB COOTBETCTBYIOIIME ITPOJAHHON JIMLIEH3UN
OTrpaHMYCHHMS B CBOMCTBAX alllapaTHBIX aJITOPUTMOB).

NMakeTHbIN PEXXMM NPOrpaMMMPOBaHMS KITIOUYEH

B uensx ympoleHus mpoiiecca MpeanpoaaKHOM MOATOTOBKY peKOMEHIYETCSI BOCIIOIb30BaThCs
MaKeTHbIM PEXMMOM IIPOTrPaMMHUPOBAHUS KITIOUell (BIOPaB COOTBETCTBYIOIIMIA SJIEMEHT MaHe-
JI THCTPYMEHTOB).

x|

Mosanyiicra, BoTaeere Koy Guardant, nogxogAwmi ona sancucK Teryw el mackoi gna Guardant Time' LPT -k atoui9 Gugyr
QBHaPYHEHE! NOCAE HAMATHA Ha kHonky 'Haim kaoum'

Ol6Hapy#EHHEIE KoY

Mogens kaoua | 10 koua | CocToanue kkua
Guardant Time 275471 27h (65984541 5d) MogzonuT ANA sanKck

HafTi ks | | SENUCETE KA |

[~ | AEToMAaTHHESKY SaMMCEIBATE KAIOH CRasy NoEAE NogkAmyeHHa [ronske USE]
3anMCaHHE Kaouu:

JanucEIBasrBIR KoY | 1D knoda | Craryc onepauuqq

CEpoc cTATMCTHRM |

B criucke oOHapy:kKeHHBIX KiItoyeil He00X0AMMO BhIOpaTh Moajiexkaliye 3arcy, U HaaTh KHOII-
Ky 3anucaTtb KUK (WIM YCTAHOBUTH OTMETKY ABTOMaTMUYeCKM 3anucbiBaTb MACKY IIpU OT-
cyTcTBUM Kimoueit B mopty USB).



3aknoueHme

B maHHOM ypoke ObL1 IMpeacTaBieH O0OOLIEHHBIN MOPSAOK AeHCTBUM IpU MOATOTOBKE 3a-
IIUIIAEMOTO MPWIOXEHUS U 3JEKTPOHHBIX KJII0Uell K Iepeaaye KOHEUHbBIM T10JIb30BaTeIsIM.

B pesynbTaTe BhINOJHEHUSI YPOKOB cepur 1.X ObLIM pacCMOTPEeHbI 0a30Bble MPUHLIMUIIBI pabo-
THI C OCHOBHBIMHU YTHJIMTaMHU KOMILIEKTa pa3padoTurika Guardant. DTy HaBBIKM HEOOXOIUMBbI
JUIS. YCIICIIHOM peanu3allii COOCTBEHHON YHUKAJIbHOW CUCTEMbI 3allMThl MPUIOXKEHUS Ha
ocHoBe Guardant API.

Crenymouiye ypoku OyIyT MOCBSIIEHBI 0osiee IIyOOKOMY U3YyYEHUIO IPUEMOB, HEOOXOIMMBIX
JUUIS CO3aHusl COOCTBEHHOI CUCTEMBbI 3alllMThl TIPUJIOKEHUs. B yacTHOCTH, B HUX OyAyT pac-
CMOTpPEHBI BOMPOCHI BbIOOPaA (DyHKUMOHAIA MPUIOXKEHUS, TTOAJIEKAIEero 3alluTe 1 HeKOTO-
pble 0COOCHHOCTH peau3aliuy 3aluThl Tpu oMol Guardant API.
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JlononHuTeNbHbIE UCTOUHNKMN HHPOpMaUNH

[Ipu BOBHMKHOBEHUHM BOIIPOCOB, Ha KOTOPHIE BaM HE YIAJIOCh HAMTU OTBETa B 9TOM IIOCOOUM,
PEKOMEHAYEM 00PaTUTHCS K CAEAYIOIIMM TOTIOJHUTEIbHBIM UCTOYHUKAM UH(pOpPMaLIUU:

WWW: http://www.guardant.ru

Web-cailT pazpaboTurka COAEPXUT OOJbIIONK 00beM CHpaBOYHOU MHGpOpPMaIMM 00 3JeK-
TpoHHBIX Kitoyax Guardant.

Cny)x6a TexHNUYeCcKon NoAACPIXKKM:
e-mail: hotline@guardant.ru
ten. +7(495)925-77-90
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