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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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[porpammy IrictMIUIMHBL pa3padoTai(a)(u): crapiuuii nperoaasarens, 6/c Xaipyuma A.P. (kadeapa TeopeTndeckon
KMOEPHETHUKH, OT/eeHue (hyHIaMeHTaIbHON NH(GOPMATUKY 1 MH(pOpMaMOHHbIX TexHosorui), Alfred.Khairoullin@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-3 CriocoOeH PUMEHSITh 3HAHUsI ¥ METO/IbI IUCIIMILIMH €CTECTBEHHO-HAYYHOTO 1

MaTEeMaTUIECKOro [IMKJIA TIPH MPOBE/ICHUH HAYYHBIX MCCIIE0BAHUI, B TOM YHCIIe
MaTeMaTUYECKOTrO ¥ KOMITBIOTEPHOTO MOJIEIUPOBAHUS ¥ BHICOKOIIPOU3BOAUTEIBHBIX
BHIYMCIIEHUI

IIK-4 Pa3paboTtka, oTyajika, pepaKTOPHHT MTPOrPaMMHOTO KO, 6a3 JaHHBIX, HH(DOPMAITMOHHBIX
[pECYpPCOB; POEKTHPOBAHUE M MHTETPaLlisl TPOrPAMMHOTO 00ECTIeUeHNsI, YIIpaBIeHe
rpoekTaMu B oomactu UT

OO6yyarnmuiicss, OCBOUBIINI JUCHATUTAHY (MOLIYJIb):

HoyokeH 3HATh:

OCHOBHBIE MTOHATHS ¥ IPUHIIUIIBI TEXHOJIOTMU PACTIPECSICHHBIX PEECTPOB

HokeH yMeTs:

MACATh MIPOCTBIE U CIOKHBIE CMAPT-KOHTPAKTHI Ha OIHOM U3 CYHIECTBYIOIINX SI3BIKOB OJIOKYEIH CUCTEM
IloJoKeH BIIafieTh:

MHCTPYMEHTaMHU KCIIOJIb30BAHUS KOIIEIBKOB M Pa3pab0TKU CMApT-KOHTPAKTOB OJIOKYEHH CUCTEM
JloykeH TeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTB:

HCIOJIb30BATh TEXHOJIOTMU PACIIPEACIIEHHBIX PECCTPOB IIPHU pa3pa60TKe l'[pPIJ'[O)KeHI/Iﬁ

2. Mecro gucuumiuasl (MoayJisi) B ctpykrype OIIOII BO

Haunaast qucnuruivHa (MOayJb) BKoveHa B pazgen "B1.B.JIB.06.01 Jucturuimas (MOmysH)" OCHOBHOM NMPOpecCHOHATEHON
obpazosarenbroi nporpammsbl 01.04.04 "TIpuknagnas matemaruka (Kiaccuyeckue 1 KBaHTOBbIE METO/IbI 0OPaOOTKU
uH(poOpMaIKK)" ¥ OTHOCUTCS K JUcHMIUIMHAM 1o BbiOopy Yact OTTOIT BO, ¢hopMmupyemoil yd4acTHUKaMu 00pa30BaTeIbHbIX
OTHOILIEHUH.

OcBauBaetcs Ha 2 Kypce B 3 cemecTpe.

3. O6beM qUCHMILIMHBI (MO/IYJIsI) B 3a4€THBIX € IHHHIAX C YKA3aHHEM KOJIHYECTBA YaCOB, BbI/I€JI€HHBIX Ha
KOHTAKTHYIO Pa0oTy 00y4aluxcs ¢ npemnojasareieM (110 BHAaM Y4eOHbIX 3aHATHII) H HA CAaMOCTOSITENbHYIO
padoTy obyuarommxcs

OO011ast TPyI0OEMKOCTh AUCIMIUIMHBI COCTaBIsAeT 3 3a4eTHhIX(bie) enuHuIl(bl) Ha 108 vaca(oB).

KonraktHast pabota - 34 yaca(oB), B ToM umcre Jekuun - 0 yaca(oB), npakruueckue 3aHsaTus - 0 yaca(oB), 1abopaTopHbie
pabotsl - 34 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOM paboThl - 0 yaca(oB).

CamocrositenbHast padoTa - 47 yaca(oB).
KouTposns (3auér / x3amen) - 27 yaca(oB).
dopma MPOMeKYTOUHOTO KOHTPOJISI JUCHIUIUIMHBL: 9K3aMeH B 3 ceMecTpe.

4. Copep:xanne qUCHHILIMHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/ejaM) ¢ yKa3aHHeM OTBe/IEeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHY€eCKHX YaCcOB 1 BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW W CAMOCTOATEJbHON Pa60ThI 0 AV CHHUILINHE (MO/IYJIIO)
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-
HX TPYA0EMKOCTh (B yacax) CTOSI-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
Buabl 1 yackl KOHTAKTHOI Pa6oThl, Camo-
HX TPYA0EMKOCTh (B yacax) CTOSI-
N Paznesst qucnunmnet / Ce- Ulexunn,/Texuun|IIpakru-[Iipaktn-/Ta6opa-/Iadopa- TeIb-
Mo ayJist MECTP| Bcero | B3J. |4deckue | yeckue [TopHbIe | TOpHBbIe| HAA
¢opme BansaTHs,| B 3J. |[padoThL,| B3I pa-
Bcero | dopme | Bcero | popme 0ora
Tema 1. OCHOBBI TEXHOJIOTUM pacpe/ie/IeHHbIX
1. pacnpen 3 0 0 0 0 12 0 15
peecTpoB
Tema 2. IHCTpYMEHTHI U SI3bIKH Pa3padOTKU
2. Py pasp 3 0 0 0 0 12 0 15
CMapT-KOHTPAKTOB
4.2 (Tovie prdanse &g Reppadarna
Fe TS CHGBEIPR YROAYT Y Pacnpe nenennbix pe ec*ﬁpo g 0 0 0 0 12 0 15
}{bl UMb UG AT l\l_)l’llllUl Pd.(i“)l/ll/l B TCUAXTTUJTOT VIV IJCI.LIIPC/_( TCHHADIX l}CC\,llJU . HIJU\./I Ll_ll/lii_)lJU (AVIT, ALLYIMCIL}I/]"}I’ UCT
ue. Xsmuposanue. [Ipusatusiii u my6amunely kmoult. Higgbporas mp)]niICL. 0 0 36 0 45
(QCHORBEL TEXHOIQIUNA pacnpeeneHHBX peecTpoB. Kpuntoramorsl A IropUTMBL KOHCEHCYCA. ) udT\m Qo Kbunropamorax. Araku

Ha KpUNTOBaTIOThL. O630p KPUITOBAJIOT.

Tema 2. UHCTPYMEHTHI U SI3bIKH Pa3padoTKN CMapT-KOHTPAKTOB

WHCcTpyMeHTH pa3paboTKH cMapT-KOHTPaKTOB. JJokymMeHTawus, cpesibl pa3paboTku. [1yOmuHble u npuBaTHbIe ceTH. ba3oBbie

turbl Solidity. Kimouesbie ciioBa. O6padoTka ommodok.

CrpykTypa cMapT-KoHTpakTa. Onucanue nepeMeHHbIX. MaccHBbl, acCOLMAaTHBHBIE MacCUBHI (mapping). Agpeca.
Koncrpykropsl. [lepemennas msg, e€ cBoiictBa. Konrpaktel. Hacnenosanue 1 MoguguKaTopsl.

Tema 3. Tokensl. ICO. DAO. PazpadoTka pacnpeejeHHbIX NPHJIOSK e HAN

Buapt TokeHoB. BazoBblii TokeH. [Ipumep cMapT-KOHTpakTa 6a30BOro TOKEHA.

Crangapt ERC-20. CMapT-KOHTpaKT ToKeHa o ctangapty ERC20.

Yro takoe ICO. ramst ICO. Crpykrypa cmapt-koHTpakTa st [CO. Peanm3anis OCHOBHBIX (DYHKITHIA CMapT-KOHTPAKTAa IS

ICO.

UYro takoe DAO. Ctpykrypa cmapT-koHTpakTa 111 DAO. OquH 13 npuMepoB cMapT-KoHTpakTa a1 DAO.

Pacnipenenennsie npunoxenust Dapp.

5. Hepeqeﬂb y‘leﬁHO-MeTO,ﬂl/lquKOI‘O ob0ecreyeHus AJIsA CaMoOCTOATEJbHOH pa60T1>1 06yqamumxc;l mo

JUCHUNUINHE (MO/LYJII0)

CamocrosTesbHas padoTa 00y4aIOIIMXCs BBITIOIHASTCS MO 33aHUI0 U IPY METOOUYECKOM PYKOBOJACTBE IperofaBaTesis, Ho 6e3
€ro HeloCpeACTBeHHOro yyactus. CamocTosTe/bHast paboTa MOAPA3AeNseTCs Ha CaMOCTOSTEbHYI0 Pa00Ty Ha ayAUTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYIO padoTy. CaMocTosTe bHAs padoTa 00yYaIOIMXCs BKIIOYAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EIIbHBIX TeM (pa3zielioB) JUCHUILUIMHBI, TaK U POPabOTKY TeM (pa3zielioB), OCBAUBAEMBIX BO
BpeMs1 ayJUTOPHOI paboThl. Bo BpeMst caMoCTOsITENIbHON paboThl 00yJaIOLIHUeCs YUTAIOT U KOHCIIEKTUPYIOT yYeOHYI0, HAYYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIIOT 3a/IaHUs1, HATIPABJICHHBIE Ha 3aKpeIlIeHNe 3HAHUI 1 OTPaOOTKY YMEHUI 1 HaBBIKOB,

TOTOBATCS K TEKYIEMY ¥ IPOMEKYTOYHOMY KOHTPOJIO IO JUCIIUILIMHE.

OpraHu3alysi CaMOCTOSITETIbHON padOThl 00YYAIOIIMXCS perjlaMeHTHPYeTCss HOPMATHBHBIMH JIOKyMEHTaMH,
y4eOGHO-METOIMYECKOH JIMTepaTypoil 1 SJEKTPOHHBIMU 00Pa30BaTEIbHBIMK PECypCaMu, BKIIOYASL:

INopsnok opraHU3anMy U OCYIIECTBIEHNs 00pa30BATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
00pa3oBaHus - MporpaMmam OakajaBpuaTa, porpaMMam ClelMaIuTeTa, IporpaMMaM MarkucTpaTypsl (YTBEpKIEH MPUKa30M
MuHucTepcTBa HayKu U Bhiciiero oopaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBH3AIMI
CaMOCTOSITEJIBHOW paOOThI CTY/IEHTOB BHICIIMX YYeOHbBIX 3aBe/leHUiT"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupexaenus "Kazanckuii (ITpuBomkckmii)

(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpeHHETO pacnopsiaka (enepaibHOro rocyJapcTBEHHOrO aBTOHOMHOTIO 00pa30BaTeIbHOTO YUPEKAECHNS BBICIIETO
npopeccroHanbHOTrO 00pazoBanus "Kazanckuii (ITpuBomkckuii) dheiepaibHbIA YHUBEPCUTET"

JlokanpHble HopMaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOrO yHUBEpCUTETa
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6. ®OH/] OLIEHOYHBIX CPeICTB M0 JUCIUILIHHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPEACTB M0 AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHBbIE MaTepHaJIbl, HAIIPaBJIEHHbIE Ha IPOBEPKY OCBOECHUS
KOMIIETEHIIHI, B TOM YMCIIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIEHOUHBIX CPEJCTB BKJIIOUAET OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHbIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B (oHIe o1IeHOYHBIX CPENICTB COAEPKUTCS CIeAyoInas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH [VIAHUPYEMbIM pe3yJIbTaTaM 00yueHusI 110 AUCLUILIMHE (MOJYJI0);

- KpUTepHH OlleHUBaHUS C(DOPMUPOBAHHOCTU KOMITETEHITHIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCHUIUTUHE (MOIYJIO);

- OTIMCaHWE MOPsIIKA IPUMEHEHUS | TIPOIIEAYPHI OIIEHIUBAHUS JITS KAKIOTO OICHOYHOTO CPE/ICTRA;
- KpUTEpHH OLIEHUBAHUS JJTs1 KaXJJOr0 OLIEHOYHOTO CPEJICTBA;

- COACPIKAHME OLUECHOYHBIX CPEACTB, BKJIIOYaA TpeéOBaHI/IH, MMPEeAbABIACMBIC K HeﬁCTBHHM 06yqa10u11/1xc5{, AE€MOHCTPUPYEMbBIM
pe3yJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTcs B [Ipunoxenun 1 kK mporpaMMe AUCUMILIMHBL (MOIYJIIO).

7. IlepedeHnb JUTEPATYPhl, HEOOXO0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO TyJIs)
OcBoeHMe TUCITUILIMHBL (MOJYJIsl) TIPEIOoIaracT u3y4YeHne OCHOBHOM ¥ JOMOTHUTEILHON yueOHO! TuTepaTypsl. JlutepaTypa
MOKeT OBITh IOCTYITHA 0OYJAOIIUMCS B OJTHOM U3 JIBYX BAPHUAHTOB (JIOO B OOOMX U3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Y€pe3 JIEKTPOHHbIE OMOIHMOTEUYHbIE CUCTEMBI HA OCHOBAHUHM 3aKToueHHbIX KDY norosopos ¢
MPaBOOOJIAJATEISIMHU;

- B mevyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. JlobaueBckoro. OOydJaromiyecs mojy4yanT yIeOHyI0 JUTepaTypy Ha
aOOHEMEHTE IO YMTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIPABHJIAMHK T0JIb30BaHUsI HaydHO! OHOINOTEKON.

DJIeKTPOHHbIE U3AHUSI JOCTYIHbI AUCTAHIIMOHHO U3 JII0OOH TOUKH MPU BBEJEHUH 00YYAIOIIMMCSI CBOETO JIOTHHA U [apoJisi OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIH yHUBepcuTeT" . [Ipu HCoNb30BaHIM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KakKIOTO U3 U3JaHNI OCHOBHOM JIUTEPaTyphl M He MeHee 0,25 3K3eMIUIspa JOTIOHUTEIFHOM JIUTEpaTyphl Ha
KaXJ0ro 00y4aroierocsi U3 Ynclia Jull, OJHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCIUILIAHY.

[epeueHb OCHOBHOI M OTIOJHUTENBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMOW ISl OCBOSHUS JUCIAIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipunoxennu 2 k pabovel mporpamMmMe UCHMILTMHBL. OH MOJIEKUT OOHOBJICHHIO TPY N3MEHEHUH YCIIOBUiA 10roBopoB KOV ¢
npaBooOJIaAaTe sIMU JIEKTPOHHBIX M3/IaHWI U IPU U3MEHEHNH KOMIUTeKToBaHus (hoHnoB HayuHoi 6uommorexn KOV,

8. Ilepeuennb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHUKANHOHHOI ceTH ""VIHTepHeT'', HE0OX0AMMBIX JIJIsI
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

BeenieHue B KpUNTOBATIOTHL M OJIOKYEHH - https://www.intuit.ru/studies/courses/3443/685/info
Pab6ora ¢ Ethereum - https://www.intuit.ru/studies/courses/3630/872/info
TexHoNOrMM KPUNTOBAMIOT - https://www.intuit.ru/studies/courses/3643/885/info

9. MeToauyecKne yKa3aHus /st 00y4arouXxcs M0 0CBOEHUI0 JUCIHUILIMHBI (MO TyJis1)

Bujg paéor MeToanueckue peKoMeHamnu

Ha60paTOpHBI€ HCJILIO MPAKTUYCCKUX 3aHATUN SABJISAETCS yFHy6HCHI/IC 1 3aKPCIVICHUC TECOPETUICCKUX 3HaHHﬁ,HOIIy‘ICHHLIX
pa60T1>1 CTYACHTAMM Ha JICKIIUAX U B IIPpOLECCE CaMOCTOATCIIbHOTIO N3YUCHU A y‘~I66HOI’O Martepuala, a, CJIeJOBATEJIbHO,
(bOpMI/IPOBaHI/Ie Y HUX OIIPEACIICHHBIX yMeHI/Iﬁ 1 HaBBIKOB.B XO04€ NMOArOTOBKHU K NPAKTUIECKOMY 3aHATUIO
HCO6XOIII/IMO IPpOYUTATb KOHCIEKT JICKIWUU, U3YUYUTb OCHOBHYIO JINTEPATYPY, OBHAKOMUTLCA C HOHOHHHTCHBHOﬁ
HHTepaTypOﬁ, BBIITIOJIHUTDH 3d/JdAHHBIC TPENOJaBaATCIIEM IMTPAKTUYCCKUE 3aJaHUA. KenareapHO pyu MNOATOTOBKE K

3a/JaHHBbIC BOIIPOCHI.

MPAKTUYCCKUM 3aHATUAM 1O JUCHUIITIMHE OJHOBPEMECHHO HMCIIOJIb30BATh HECKOJIBKO UCTOYHUKOB, PACKPBIBAIOIIUX

CaMoCTOsI- B pamkax caMocTOATE/IbHOI paOOThI CTYAEHTHI BHIOUPAIOT /11 ce0s1 TeMy U3 IIpeUI0KEHHBIX MTpernoaBareseM,
TeJbHas paboTa | MPOBOJSAT CAMOCTOSITENIBHOE U3YUEHUE ITOW TEMBI 110 Pa3HbIM MCTOUHMKAM,IIOrOTABIMBAIOT IPE3EHTALINIO U

Ha si3bike Solidity, 1 paspabaTbiBaeT ero B TecToBoii cpee Rinkeby skocucremst Ethereum.

BBICTYIIAIOT C HEH Ha 3aHATUsAX.KpoMe TOoro, Kakaplii BHIOMpaeT HEKOTOPYIO TeMY 11 CO3[aHUsI CMAPT-KOHTPAKTa
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Crpauuna 5 u3 9. Il YH

9AEKTFPFOHH

HBEPCHT

MR /- OFMALMOHHO AHATUTAE AR CHCTE

1 H
ET

¥




IMporpamma auctuinzb "TexHomorun pacnpeneneHHbx peectpos (Biokueiin)"; 01.04.04 "TlpukiangHas MaTemMaTka'.

Bujg paéor MeToanuyeckue peKOMeHIalu

9K3aMeH IMoaroToBKa K 9K3aMeHy COCOOCTBYET 3aKPEIUICHHIO, YIITYOJICHHIO 1 0000IIEHUIO 3HAHHI, IOy YaeMbIX, B
rpotiecce 0OyUYeHusI, a TAKKe MPUMEHEHHIO UX K PENIEHHIO PAKTUYECKHX 3a/1a4.] OTOBSICh K 9K3aMeHY, CTYIEHT
JIMKBUIUPYET UMEIOIITUECS TPOOEIIbI B 3HAHUSIX, YIITyOJISET, CACTEMATU3UPYET U YIIOPSAIOUYMBAET CBOM 3HaHus. Ha
9K3aMeHe CTYAEHT JEMOHCTPUPYET TO, UTO OH MPUOOpEN B Mpoliecce 00yUeHHs M0 KOHKPETHO!N y4eOHOM
JucturHe. ITpy MoAroToBKe K 9K3aMeHy HEOOXOUMO O3HAKOMUTHCS CIIMCKOM BOIPOCOB, IOBTOPHO
O3HAKOMHTBCS C JICKIIMOHHBIM MaTepUaioM, CUCTeMATU3HPOBATh HH(OpMAIHIO 1o Kypey. Ocoboe BHUMaHUE
ClIeyeT yIeaUTh pa3jiesiaM Kypca, U3y4eHHBIM CAMOCTOSITE/IbHO U BbI3bIBABIIMM HAMOOJBIIIE 3aTPyJHEHUE [TPU
TEOPETUYECKOM M3YYEHHUH U PENIEHUN MPAKTUUECKUX 3a1a4

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHIl, HCIOJb3YEeMbIX IPU OCYIIEeCTBJIEHHH 00Pa30BaTEJILHOrO Mpomecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs NepevYeHb MPOrpaMMHOro odecnedeHnst 1 uH( OPMAIUOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00Pa30BaTEILHOTO IIPOLiEcca M0 JUCHUILUIIHE
(MOZyJTI0), BKJIIOYAS NIepeyeHb MPOrpaMMHOr0 oOecieueHus 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABIICH B
[punoxennu 3 k pabovelt mporpaMmMe TUCITUTUIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 6a3bl, HEOOX0UMOI1 /LISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCIHUAILIHHE (MOYJII0)

MaTepI/IEUIBHO-TCXHI/I‘ICCKOG obecrieueHne O6paSOBaTCHbHOFO nponecca 1no AMCuuIinHe (MO,Ily)IIO) BKJIIOYAET B ce0s cireaymomue
KOMIIOHCHTHI:

TTomertieHus UIst CAMOCTOSITETILHON pabOThl 00YJaIONIUXCsl, YKOMIUICKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOeIbI0 (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHueM JOCTyIa
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTesbHylo cpeny KOV,

VueOHble ayAMTOPUH TSI KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUICKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 mpuHTEp U1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.
MynbTUMeINHAS 8y IUTOPHSL.
KommnbloTepHBlit Kitacc.

12. CpeacTBa aganramuy NpenoaaBaHusl JUCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINIOB U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE PUMEHSIOTCS CIIeAYIOIIIe METOABl ¥ TEXHOIOTUH, O0JIeryaioIme
BOCIIpUATHE MHGMOPMALMN 00YYaIOIIMMUCS MHBATUIAMH M JIULAMY C O'PAHUYEHHBIMH BO3MOXKHOCTSIMH 310POBBI:

- CO3J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOIO KOHTEHTA JIJIsl €0 BO3MOXKHOTO NPe00pa30BaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE TSI PA3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHNe KOHTEHTA, KOTOPBIA MOXHO NPECTaBUTh B PA3/IMYHBIX BUJAX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPETh
BO3MOXHOCTh MacIITaOMPOBaHMs TEKCTa M M300pakeHuii Oe3 MOTepH KauyecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIaBUATYPBI;

- CO3/J]aHKe BO3MOKHOCTEH JUTsi 00yUaloMXCcsl BOCIPUHUMATD OJHY M TY ke MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIpUMep,
TaK, YTOOBI JINLA C HAPYIICHUSIMH CJTyXa MOTy4Yaad MH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPUMEHEHHe MPOrPAMMHBIX CPEJICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHMCJIE BUPTYaAIIbHBIX TA0OPATOPHIA M CUMYJISILIMOHHBIX TEXHOJIOTHH;
- MpUMEHEHUEe IUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJOTUH IS Tiepeiaud HH(POPMAIMK, OpraHU3aliy Pa3InIHbIX (DOpPM
WHTEPAKTUBHON KOHTAKTHOW pabOTHI 00YUAIOIIErocs ¢ MperojaBaresieM, B TOM 4Kciie BEOUHapOB, KOTOPhIE MOTYT OBITh
HCIOJIb30BAHBI /151 IPOBE/ICHUSI BUPTYAJIbHBIX JIEKIIMH C BOZMOXHOCTbIO B3aUMOJIEICTBUS BCEX YUYACTHUKOB JAUCTAHIIUOHHOTO
00y4JeHHUsI, TPOBEJICHUS] CEMUHAPOB, BHICTYIUICHUS C TOKJIAAMU U 3aIUTH BHITOJTHEHHBIX Pa0OT, IPOBECHUS TPSHUHIOB,
OpraHM3aluy KOJUIEKTUBHON padoTHI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIMH sl OpraHu3aiy (POpM TEKYIIEro U MPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIbHOCTU CIaYn O6y'-IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIMIIOM C OI'PaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluK 110 OTHOIICHUIO K yCTaHOBJ'IeHHOfI MMPOAOJIKUTEIIbLHOCTU UX CHAYU:

- MPOJOJIKUTENIBHOCTY CAA4M 3a4€Ta WM 9K3aMeHa, IPOBOMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- TIPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3au€Te MM 9K3aMeHe, IIPOBOMIMOM B YCTHOI (hopMe, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJDKUTENBHOCTH BBICTYIUICHUS 00YYaloIerocst IpH 3aliyTe KypcoBoi paboThl - He OoJiee yeM Ha 15 MUHYT.

SAEKTPOHHBH
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[Iporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBanussMu PI'OC BO u yueO6HbIM 1u1aHoM 1o Harpasienuio 01.04.04
"TIpukyiagHas MaTeMaTuka' 1 Maructepckoii mporpamme "Kiaccnueckne v KBaHTOBbIE METO/IBI 00pabOTKU MH(pOpMauu'.
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.06.01 Texnonozuu pacnpedenenivix peecmpog (baokuetin)

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue nogrorosku: 01.04.04 - IpukiagHasi MaTeMaTuka

IMpocuns nogroroBku: Kitaccnyeckue 1 KBaHTOBBIE MeTObI 06paboTKK MHGOPMALIN
KBanmdukanys BbIITyCKHAKA: MarucTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcHoBHas JuTepartypa:

Hpemep ., OcHOBBI O;T0KUEHHA: BBOAHBIN KYpC IJIs1 HAUMHAIOIIMX B 25 HEOOMBIINX TJ1aBax [D1eKTpoHHbI pecype] / dpeep
H., mep. c aarn. A. B. CHactuna. - M. : IMK IIpecc, 2018. - 312 c. - ISBN 978-5-97060-591-2 - Pexxum pocryma:
http://www.studentlibrary.ru/book/ISBN9785970605912.html

Bgenenue B kpunrorpagmio. Kypce nekuuit / B.A. PomanbkoB. - 2-e u3A., ucnp. u jpoi. - M. : @OPYM : UH®PA-M, 2018. -
240 c. - Pexxum poctyna: http://znanium.com/catalog/product/924700

JomnmoJHUTEILHAS IUTEPATypa:

Biiokueiin: Kak 310 padoraet u uto ket Hac 3apTpa: Hayuno-nomyssipaoe / I'enkun A., MuxeeB A. - M.:AnbrinHa [Tabmmimep,
2018. - 592 c.: ISBN 978-5-9614-6558-7 - Pexxum nocryna: http://znanium.com/catalog/product/1002003

Caxuna M.A.BJOKYelH B cUcTeMe yIpaBieHus 3HaHueM : MoHorpacus / M.A. Caxwuna, C.B. Koctun. - M. : U] '@OPYM'
:MHOPA-M, 2019. - 90 c. - (Hayuynas meicib). - Pexum gocrymna: http://znanium.com/catalog/product/989037

3akonaaes, JI.A. TEXHOJIOI'MS BJIOKYEVH B POCCUM: JOCTUKEHWS U ITPOBJIEMBI [nekTponHBIii pecypc] /
H.A. 3akongaes, P.B. fimmukos, H.B. fImumkoBa. // BectHuk MOCKOBCKOro rocyjapcTBEHHOrO 00J1aCTHOTO YHUBepcuTeTa'
(9NIEKTPOHHBIN KYypHAT). - DNeKTpoH. AaH. - 2018. - Ne 2. - C. 93-107. - Pexum gocryna:
https://e.lanbook.com/journal/issue/309469

I'pomesa, E.K. BJIOKUENH - HOBA S PEBOJIIOLINA [Dnexrponnsii pecype] / E.K. T'pommesa, I1.A. HeBMepkuIKkuii. //
BusHec-00pa3oBaHKe B 9KOHOMUKE 3HAHUA. - DNeKTpoH. aaH. - 2018. - Ne 1. - C. 17-23. - Pexum jgocrymna:
https://e.lanbook.com/journal/issue/307707
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.06.01 Texnonozuu pacnpedenenivix peecmpog (baokuetin)

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue nogrorosku: 01.04.04 - IpukiagHasi MaTeMaTuka
[podunb noxrorosku: Kiaccuueckre v KBAHTOBbIE METOIB 00paOOTKU MHGOPMAIIUK

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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