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Conep:xanue

1. [len OCBOEHUSI AUCITUTIIIUHBI

2. Mecto muctmmuinabl B ctpykType OITOIT

3. Komnerenmuu obGydarornierocs, opMupyeMbie B pe3yIbTaTe OCBOCHUS TUCIIATLTAHBI
(Momyst)

4. O0beM JUCIHUILIAHBI (MOJTYJIS)

5. CtpykTypa U coaepKaHue AUCIUIUTAHBI (MOIYIIs)

6. ®oH1 OIIEHOYHBIX CPEACTB

6.1. IlepeueHb BUIOB OLICHOYHBIX CPE/ICTB

6.2. TunoBbie KOHTPOJIBHBIC 3aJaHUS U HHBIC MAaTEePUAJIbI JJI TEKYIIEH aTTecTalluu
6.3. TumoBbIie KOHTPOIBHBIE BOMPOCHI U 3aTaHMS JIJIS1 TPOMEKYTOUHOM aTTeCTAIlH

6.4. Kputepun onieHuBaHus

7. YaeOHO-MeToInIecKoe U HHPOPMAITMOHHOE 00SCIICUeHNE TUCIUTLINHBI (MOTYJIs)
7.1. PexomeHayemas nureparypa

7.2. Ilepeuenp pecypcoB HHGOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn ""MHTepHeT"
7.3. Ilepedenp HHPOPMAITMOHHBIX TEXHOIOTHIA

8. MaTepuaabHO-TEXHUYECKOE 00eCIIeYeHUE TUCITUTUTMHBI (MOTYJIA)

9. Meroanyeckue ykazaHus isl 00y4YarOIMXCs 0 OCBOCHHIO JUCIUTUTHHBI (MOYJIS)
10. CriennanpHbIe YCIOBHS OCBOCHHUSI TUCIUILTAHBI O0YUYaIOMIUMHUCS C HHBATUIHOCTBIO U
OTPaHUYECHHBIMH BO3MOKHOCTSIMH 3/I0POBBS
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MHMNHOBPHAYKHU POCCUN
\,} DenepanbHOE roCyJapCTBEHHOE OI0/KETHOE 00pa3oBaTebHOE
@ YUYpeKIEHUE BICLIET0 00pa30BaHus

«YenstOuHckuil rocyaapcrBerHbiil yuusepeuter» (GPI'BOY BO «Yenl'Y»)

Pa6ouas nporpamma qucuuminasl "3amura 10T cereii” o Hanpasienuto moaroToku (crnenuansaocru) 10.05.01
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TeXHHYEeCKas 3KcnepTu3a KoMnbioTepHbIX cucteM” ®I'BOY BO «Uen'Y»

1. HEJIM OCBOEHUSA JTUCHUIIJINHBI

[enbro OCBOCHHS TUCHUILTHHBI SBISICTCS MOTYYSHHUE CUCTEMATH3UPOBAHHBIX CBEICHHH, CTAHAAPTOB MOIX0/I0B K TEXHHUUYECKOM
peanuzaruu kouuenun Mureprera semeit (Internet of Things, 10T), a Takke cMEKXHBIX ¢ HUIM HHPOKOMMYHHKAIIMOHHBIX TEXHOJIOTHIA
(pamuouacroraoit waenrudpukamu RFID, GecripoBoaubiM cencopHbiM cetsim WSN, MexXMalInHHBIM KOMMYHHKaIsM M2M).

Pe3yJ'ILTaTLI O6y‘IeHI/I$[ 0 JUCLUUIIJIMHE HAIIPABJICHbI HA JOCTHKCHUE HHIUKATOPOB:

ITK-2.1. ObnaaeT 3HAHUSAMH O MIPUHIAIIAX TOCTPOCHHUS CHCTEM OOHAPYKCHUSI KOMITBIOTEPHBIX aTaK; O METOAaX 00pabOTKH JaHHBIX
MOHHTOPHHTA 6€30MaCHOCTH KOMITBIOTEPHBIX CHCTEM H CeTeil; 0 MOpsAAKe CO3IaHUS U CTPYKTypa OTYeTa, CO3JaBaeMOoro 110
pe3yspTaTaM IPOBEPOK; O crocodax 0OHapyKEeHUs U HEUTpaIu3aliy NOCIEICTBUM BTOPKEHUH B KOMIIBIOTEPHbIE CUCTEMBI; O
HOPMATHBHBIX MPABOBHIX aKTaX B 00JIACTH 3aMIUTH HHYOPMAINH; O PyKOBOAAIINX U METOIWIECKUX JTOKYMEHTaX YIOTHOMOYEHHBIX
(enepanbHBIX OPraHOB UCIIOMHUTEILHON BIACTH 110 3alIUTe UH(GOPMALUY.

IIK-2.2. leMoHCTpUpyeT yMEeHHUs: (JopMann30BbIBATh 33/1ady YIPABICHUs 0€30I1aCHOCTIO KOMIIBIOTEPHBIX CUCTEM; IPUMEHSTh
HMHCTPYMEHTAJIbHbIE CPEJCTBA IPOBEJCHUSI MOHUTOPHHTA 3aLIUIICHHOCTH KOMIIBIOTEPHBIX CUCTEM; [IpUMEHATh METOIbI aHAIN3a
3aIIUIIEHHOCTH KOMIIBIOTEPHBIX CUCTEM U CeTeH; CTPYKTYypUPOBATh AHATUTUYECKYIO HH(POPMALIUIO IS BKIFOUCHUS B OTYET.

ITK-2.3. ImMeeT npakTUYIeCKHii OMbIT (HABBIKH): BBIMOJHEHHE aHATN3a 3aIIUIIEHHOCTH KOMIBIOTEPHBIX CHCTEM C UCIIOIB30BAHHEM
CKaHepoB 0E30ITaCHOCTH; BHINIOJHEHNE aHAJII3a 3aIHIICHHOCTH CETEBBIX CEPBHUCOB C UCIIOJIF30BAaHHEM CPENICTB aBTOMAaTHIECKOTO
pearupoBaHus Ha TONBITKY HECAHKIIMOHUPOBAHHOTO JIOCTYIA K pecypcaM KOMIIBIOTEPHBIX CUCTEM U CETEH; COCTaBIIEHHE OTYETOB MO
pe3yabpTaTaM MpoBEepoK.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OIIOII

ukn (pasmen) OIOIT: [1.B.J1B.01.01

2.1 TpeOGoBaHus K NpeJBapUTeIbHOI NOAT0TOBKE 00y4aIOLIerocs:

KOMHL}OTCpHLIG CETHU

OCHOBEBI TOCTPOCHMA 3alIUIICHHBIX KOMITBIOTEPHBIX cereit

2.2 IMCUMNJIMHBI H MPAKTHKH, IJIsl KOTOPBIX OCBOECHUE JAHHOM JUCIHILTHHBI (MOIYJIsl) HEOGXOAUMO KAK NMpeaIiecTBYoNIee:

3HaHus TMOJIyYCHHBIC B ITOU JAVUCHUIIIIMHE MOT'YT UCITIOJIB30BATHCA IJI TIPOXOKACHHUS MPAKTUKA U HAITUCAHUSA BKP.

IMoaroToBka Kk mpoLexype 3alUThl U 3aIIUTA BBITYCKHOM KBATM(UKAIIMOHHON PabOThI

3. KOMIIETEHL[Y OBYYAIOILIETOCSl, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCLATIIAHBI
(MOJIY.JIS)

TIK-2: Cnoco6en NMPOBOAUTH MOHUTOPHUHT 3aAIMUIICHHOCTH KOMIIBIOTEPHBIX CUCTEM

3HaTh.

— o01IMe MOJIOKECHUSI HHTEPHETAa BEIleH;

— CTaH/apThl U MPOTOKOJIBI Ilepeaayn qaHHbIX B 10T;

— IpaKTHYeCKyIo peanm3anuio 10T,

— MPUHLIUIBI TOCTPOCHHSI CUCTEM 00HAPYKEHHUSI KOMIIBIOTEPHBIX aTaK;

— aKTyaJbHBIE METOIBI 00PaOOTKY TaHHBIX MOHUTOPHHTA 0€30MTaCHOCTH KOMIIBIOTEPHBIX CHCTEM U CETeH;
— HOPMaTHBHBIC IPABOBBIC aKThI B 00JIACTH 3aIIUTHI HH(pOpMAIHH.

YMerTh:

— peuiaTh 3a/1a4y yrpaBieHHs: 0€30MacHOCThI0 KOMITBIOTEPHBIX CHCTEM;

— NPUMEHATh HHCTPYMEHTAJIbHBIE CPE/ICTBA ITPOBEACHUSI MOHUTOPHHIA 3aIIMIIEHHOCTH KOMIIBIOTEPHBIX CUCTEM;
— MPUMEHSTh METObI aHAJIN3a 3AIIMIICHHOCTH KOMITBIOTEPHBIX CUCTEM M CETEH;

— CTPYKTYPHPOBATh aHAIUTHYECKYIO HHPOPMAIHIO [UIs BKIIOUEHHS B OTYET.

Baagerts:

— HaBBIKAMU NIPaKTHYEeCKOH peanusanuu 10T,

— HaBBIKAMU aHAJIM3a 3AIUIIEHHOCTH KOMIBIOTEPHBIX CHCTEM C UCTIOJIb30BaHUEM CKaHEPOB 0€30MIaCHOCTH;

— HaBBIKAMH aHAJIM3a 3alIMIIEHHOCTH CETEBBIX CEPBHCOB C UCIOIB30BaHUEM CPEJICTB aBTOMAaTHYECKOTO PEaripPOBAHUS HA MOMBITKA
HECAaHKLIMOHUPOBAHHOTO JOCTYIA K peCypcaM KOMIIBIOTEPHBIX CUCTEM U CETEH;

— HaBBIKAMHU COCTABJIEHHs OTYETOB IO PE3YJIHTATaM IIPOBEPOK.

B pe3yabTaTe 0cBOCHHS TUCHUILUIMHBI 00yYaIOIUICH 10/KEH

© OI'BOY BO «Uenl'V»
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3.1|3naTh:

3.1.1]- CTaHJAapThl NOAXOO0B K TEXHUYCSCKOU peanmnsalui KOHOCIIINH I/IHTepHeTa BEIICH.

3.2|Ymerh:

3.2.1|- npuMeHATh HHCTPYMEHTAJIbHBIE CPEICTBA MIPOBEICHUS] MOHUTOPHHTA 3aIUIIIEHHOCTH KOMITBIOTEPHBIX CHCTEM.

3.3|Biaagern:

3.3.1|- npakTudeckoit peanuzanuu 10T.

4. OBPBbEM JUCHUIIJIMHBI (MOAYJIST)

O6wasn TpygoeMKocTb

33ET

Yacos o yueOHOMy miany : 108
B TOM YHCIIC

aymuTopHbIe 3aHsThsA . 50
caMmocTosTenbHas pabora . 52,9

KOHTakTHas pabora: 55,1
HKP: 5,1

Bunasl koHTpOJIL B cemecTpax:

3a4€eTHI 8

5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOJAY.JISA)

KO[[ HaumeHoBaHue pa3iejioB U TEM /BI/IJI 3ausTus/

Cemectp | Yacos
[ Kvpe

JlutepaTtypa

Pazgen 1. O6mue nosioskeHusl MHTEPHETA Bellei

1.1 Beenenune. O01ue MOJ0KEHUS HHTEPHETA BEIICH.

CloT.
Croco0ObI BSaHMOHeﬁCTBHﬂ C UHTCPHET-BCIIaMH.
3penocTh koutenmu 10T 1 cocTaBIsAIOMMX ee TeXHomoruii. /JIek/

Bbazosele npuniummns 10T. Crangaprusanus 10T . Apxurekrypa l0T.
Be6 Bemieit WOT. UuTepHer Hano-Betei. Koruutupnbiii MHTEpHET Bemei

J11.1 J11.2J12.1 J12.2

1.2 Bsaumoneiicteue loT ¢ nmepcreKTUBHBIMU MH()OKOMMyHUKAIIMOHHBIMH 8 2

TEXHOJIOTHSIMU.
Bonsmme mannsre (Big Data).

Oobmnaunsie Beraucienus (Cloud Computing).
IMoscemectHas kommbrotepusanust (Ubiquitous Computing).
HanpaBnenus npaxkrudeckoro npumenenus 10T.

[Inanser 1 mporHo3s! BHeApeHus 10T.

ITpo6nemsr BHeapenus 10T /JTex/

J11.1 J11.2]12.1 J12.2

Pa3gen 2. BecipoBonbie ceHcopHBIe ceTn ZigBee

2.1 O61mue creieHus 0 paguodactotHor uneHTuukamuu RFID.
Metku RFID.

CunrsiBaronue yerpoiicrsa RFID.

Cranpapruzanus texHonorun RFID.

O6nactu npumenenns RFID-texHomoruit. /JTex/

J11.1 J11.2]12.1 J12.2

2.2 Paguouacrornas unentudukanus RFID.
MeTtku RFID.

CuurtsiBaronue ycrpoiictsa RFID.
Crangaptusanus texsonorun RFID. /J1a6/

JI1.1J11.2712.1 J12.2

2.3 CoOBpeMEHHOE COCTOSIHHE U MEPCIICKTUBEI pa3sBuTHs TexHoioruu RFID /Cp/ 8 10

JI1.1J11.2712.1 J12.2

Paznen 3. BecnipoBoaHble ceHcopuble cetn Z\Wave

© OI'BOY BO «Henl'V»
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31

OCHOBHBIE MTOHATHUS U IPUHIIMITBI CCHCOPHBIX CETEH.
bazoBas apxuTekTypa CEeHCOPHOH CETH.

V31161 6€CIPOBOIHOM CEHCOPHOIL ceTu.

Crnioco0s1 nepenaun qanubix B bCC.

[TpoTokouisl ¥ TexHONOTMHK TIepenaun gaHHbIX B BCC.
MoGunsable BCC.

Comnpspxenre BCC ¢ cetsimu obriero moap3oBanus  /JIek/

JI1.1 J11.2J12.1 J12.2

3.2

BazoBas apxuTekTypa ceHcopHoii cetu. /J1a6/

J11.1 J11.2]12.1 J12.2

3.3

Tunossie apxurexktypsl U Tononorun BCC /J1a6/

JI1.1J11.2]12.1 J12.2

3.4

TIpotoxoser Mmapmpytusaiu B BCC /J1a6/

J11.1 J11.2J12.1 J12.2

3.5

TIpo6nemsr peanuzanuu BCC.

IIpo6nema suepromnorpedieHus.

IIpobnema camoympaBieHUs.

TIpobnema 6ecripOBOAHOTO COCTMHEHMUSL.
IIpoGnema neneHTpaIn30BaHHOTO YIIPABICHHS.
IIpoGema KOHCTPYKIUY.

IIpoGema 6esomacuoctr. /J1a6/

J11.1 J11.2J12.1 J12.2

3.6

4 BCC u Unrepner Bemeit /Cp/

10

J11.1 J11.2J12.1 J12.2

Paznen 4. Me:xxmamunble KOMMyHuKanuu M2M

4.1

OOmue npuHIUnel M2M.

Crannapruszaims M2M.

Kommynuxkanuu manoro paauyca gerictsus NFC.

TIpomblIeHHBIC CeTH [T peanu3annd M2M.

CoBpeMeHHOE COCTOSHHE U MEPCHEKTHBBI MpuMeHeHuss M2M. /Jlex/

JI1.1J11.2J12.1 J12.2

Pa3nen 5. CtanaapThl 1 IPOTOKOJIBI Mepeaayu AaHHbIX B 10T

5.1

Knaccugukarys TeXHOIOTHI epeadn TaHHbIX B 10T.
Cranpapt |IEEE Std 802.15.4.

Cranmapr ZigBee.

Crannapt 6LOWPAN.

Cranmaptser WirelessHART u ISA100.11a.

Crannaprt Z-Wave.

Cranmapr Bluetooth Low Energy.

CewmetictBo crannaptos |IEEE 802.11.

TIporoxon MQTT /Jlex/

J11.1 J11.2]12.1 J12.2

5.2

CraHaapTsl ¥ IPOTOKOJIBI Tepeaun qanueix B 10T /Cp/

20

J11.1 J11.2]12.1 J12.2

Paznen 6. llpakTuyeckas peanuszanus 10T

6.1

IIpaktuyeckas peanuzanus 10T.
«YMHas IU1aHeTa».

«YMHBII ropo».

«YMHBIA TOM>.

«YMHast SHEpPrus».

«YMHBII TpaHCTIOPT».

«YMHOE€ NPOU3BOJICTBO».
«YMHast MEAULITHAY.

«YMHast Ku3HbY. [JIex/

JI1.1J11.2712.1 J12.2

6.2

Ipaktuueckas peaausauust 10T. /J1a6/

16

JI1.1J11.2712.1 J12.2

6.3

Ipakruueckas peanusanus 10T. /Cp/

12,9

J11.1 J11.2]12.1 J12.2

Pa3nen 7. Unas koHTaKTHasi padoTa

7.1

WHast koHTaKTHast paboTa: MHANBUIYAIbHbBIC KOHCYIIBTAIINH, TEKYIIHA
KOHTPOJIb. /UKP/

51

J11.1 J11.2J712.1 J12.2

© OI'BOY BO «Yenl'V»
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cTp. 6

6. ®OHJ OIEHOYHBIX CPEJICTB

6.1. IlepeyeHb BU/IOB OLEHOYHBIX CPEICTB

AynuTOpHBIE 3aaHUS.
3auyeTHbIC 3aJaHUs.
[lepeueHr BOIPOCOB K 3a4eTy.

6.2. TunoBbIe KOHTPOJbHbIC 3aJaHUA U UHbIC MaTePHUAJIbI 1JIs1 TEKyHleﬁ aTTreCTaluu

AynuTOpHBIE 33aHUS:

[] 3arpy3ka 1 BBITpy3Ka MPOLINBKU U3 YCTPOUCTB
[] Hanmcanue mpommBKY 7151 yCTPOHCTB

[} Hactpoiika cetn ZWave

3auyeTHbIC 3aaHUS:

[ onucanue ys3sumocteit 10T cereit

[] camble akTyanbHble ys3BuMocTH 10T ceTeit

[} HaxOXkKJeHUE ysA3BUMOCTe#H B mpomuBkax |0T ceTeid.

6.3. TunoBbIe KOHTPOJIbHBIE BONPOCHI U 3aAaHUS 1151 IPOMEKYTOUHOH aTTeCcTALUU

Bormpocsr k 3agety

. Onpenenenue noustus "MarepHer Bemieii”.

. [Tpumepsr npumenenus "Muareprera Beruei".

. OcHoBHbIe oOsacTy puMeHeHus "MuTepHera Bemeit".

. Uctopus nosienenus u pazsutus "MHTepHera Bemeit".

. OcHOBHBIE (haKTOpHI, IOBIMABIINE Ha pazBuThe "HTepHeTa Bemeit".

. Koneunsle ycrpoiicTBa u ux ponb B apxutektype "HHtepHera Bemeit".

. [IpuMeps! 1 OCHOBHBIE 00JIACTU IPUMEHEHUS JATYUKOB U aKTyaTOPOB.

. Crioco0Obl MOAKITIOUSHHUS TATIMKOB M aKTYaTOpOB K MUKPOKOHTPOJIIEpaM.

. PasHuIia Mexay MUKpOIpoleccopaMy, MUKPOKOHTPOIIIIEPAMH U MUKPOKOMITBIOTEPAMHU.
0. Ommucanue Mukporporeccopos Arduino.

1. Onucanne mukpoxomistoTepos Raspberry Pi.

12. Ponb ceTeBbIx noakIoUYeHuit B "MHTepHETE Bemei".

13. IIpoBoaHbIe U OECTIPOBOAHBIC KAHAIIBI CBSA3U.

14. TTpotokonsl IPV4 u IPV6.

15. TIpuHIMIBI TOJKITIOYEHHST YCTPOIMCTB B CETh M CIIOCOOBI Iepeiadud HHPOPMAIIUHL.

16. CereBble TONONOTHY, IPUMEHSIEMBIE JUIS TOJKIIOYEHHS] KOHEUHBIX YCTPOMCTB B CETh.
17. Texuonoruu ZigBee u ee 0COOEHHOCTH.

18. Texnonorus Bluetooth Low Energy u ee ocobeHHOCTH.

19. Texuonorust LPWAN u ee ocobeHHOCTH.

20. ITpumeps! cobupaeMsix 1 00padaTbiBaeMbIX JaHHBIX B JoT-cucremax.

21. CpexncTBa M MHCTPYMEHTBI CTaTHIECKOI 00pabOTKN TaHHBIX.

22. CpexncTtBa 1 MHCTPYMEHTHI IOTOKOBON 0OpaOOTKU 1aHHBIX.

23. CpezncTBa ¥ HHCTPYMEHTHI XpPaHCHUS TaHHBIX.

24. Texnonornu ZWave u ee 0COOEHHOCTH.

25. Ilpumenenue cpencts MamuaHoro O0ydeHus it 00paOdOTKH TaHHBIX.

26. CepBUCHO-OpPHEHTHPOBAHHBIC APXUTEKTYPBHI.

27. Ponb 001auHBIX BEIYUCIECHHI B 00pabOTKe U XpaHEHHHN JaHHBIX, MOTydaeMbIX oT loT-cucrem.
28. IIpumMeps! 00JIa4YHBIX IATGOPM U CEPBUCOB U1 00paOOTKM M XpaHEHHMs JaHHBIX, oaydaeMbIx oT loT-cucrem.
29. TIpuHIMIIEI TPOSKTUPOBAHKS M CO3/IaHUS TOJIb30BATEIbCKIX MPHIIOKEHHI U CepBUCOB Ha ocHOBe loT-crcreM.
30. ITyts ot loT-mpoToTHna 10 3aKOHYEHHOT0 NpoayKTa (cepBrca).

PP OO0O~NOOITD,WNPE

6.4. Kputepuu oneHUBaHUS

B teuenue CEMECTpa CTyACHTaAaM HeO6XOHI/IMO BBIIIOJIHUTBE ABE CaAMOCTOATCIIbHBIC pa60TLI, Kaxxaas U3 KOTOPBIX B Cliydae 663pre‘-IHOFO

BBITIOJIHEHUS OllEHUBaeTcs B 35 0auios.

KpOMe TOr'0, B paMKax 3a4€Ta CTYACHTaM IpEAIaractcsa 3 BOIIpoOCa, Ka)K,HLIﬁ 13 KOTOPBIX OLICHUBACTCA B 10 6amnoB.

CBopiHas Ta0JIUIIA PEUTHHTA YCTIEBAEMOCTH

[epeyeHb KOHTPOJIBHBIX MEPOIIPUATHI B ceMecTpe MakcHMallbHOE KOJ-BO OaIOB
CamocrositensHas pabora Nol-2 2x35=70

3auer (TeopeTHYECKHI BOIIPOC) 3x10=30
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Hroro 100

Kpurepuu onieHUBaHUs TEOPETUUECKOTO BOIIPOCa

MaxkcuManbHbIN 0aJlT 32 OTBET Ha TeopeTuueckuii Borpoc — 10 Gamos.

Ornyno/ 3auteno/9-10 GautoB - OGyUaIOMMUICS OTINYHO 3HAST MATEPHall, yMEET aHAIM3UPOBATH IPOOJIEMY U IPAMOTHO
copMyIHpOBaTh JOKA3aTEIBCTBO.

Xoporo/ 3aureno/7-8 6amios - O0yJaroIHiAcs XOPOIIO 3HAET MaTepuall, yMeeT aHaIH3UPOBaTh IPOOJIEMY, HO JOMYCKAeT OUINOKH B
JI0Ka3aTeNbCTBAX.

V noieTBopuTeIbHO/3auTeH0/5-6 6aiutoB - OGYUYAIOMIMIACS 3HAKOM C MAaTepHAIOM, HO JOIycKaeT HaKTHUECKHE OLIHOKH.
HeynosnerBoputenbro/ne 3aureno/0-4 Gama - O0ydarommiicst He 3HAeT OCHOBHBIX MOJIOKEHHU BOMPOCa, HE OPHEHTHPYETCS B
OCHOBHBIX IOHATHAX, U3JIaraeT MaTepUall C TpyIOoM, C IpyObIMU (paKTHUECKUMHU U OIMOKaMy, JIHOO OTKA3bIBAETCS OT OTBETOB Ha
BOIPOCEHI.

Kpurepun orlieHHBaHUS CaMOCTOSTEIBHON paboThI

Kaxoe 3aaHne caMoCTOsTENbHO# paboThl orieHrBaeTcs ot 0 10 6 6a1oB, COOTBETCTBHE TPEOOBAHUAM 0(HOPMIICHUSI OIICHHUBACTCS OT
0 1o 5 Gamnos.

MaxkcumManbHbIi 6asmt 3a paboty — 35 6asuioB.

OmimmuHo/3a4teno0/31-35 6aytoB - PaboTa BHIIONHEHA B CPOK, O0YUAIOIIUHCS OTIIMYHO 3HACT MaTepHal, YMEET aHAJIU3HPOBATh
pobJIeMy U MOJKET IPaMOTHO IIPOKOMMEHTHPOBATD BBIITIOJIHEHHYIO paboTy.

Xopomro/3auteHo/26-30 6aios - PaboTa BEIITONHEHA B CPOK, 00yJAIONMIICA XOPOLIO 3HACT MaTepual, yMeeT aHAIU3HPOBATh
podJIeMy U MOJKET IPaMOTHO IIPOKOMMEHTHPOBATD BBITOIHEHHYIO padoTy. O0y4aromuiics 10MycKaeT He3HAYNTEIIbHBIE OLIMOKH.

VY nonetBOpuTeNbHO/3auTeHO/17-25 GaioB - PaboTa BBINOIHEHA U CIaHA MO3HEE, YeM HPEII0Iaranoch, ¥ 1Py TOM 00yJaromuiics
3HaeT MaTepual, yMeeT aHaIU3UPOBaTh IPOOJIEMY H MOXKET IPaMOTHO TPOKOMMEHTHUPOBATE BHIOJIHEHHYIO paboTy. O0yJaromuiics
JIOIyCKAeT HEe3HAYNTEIIbHBIC OIIUOKHL.

Heynosnersopurensro/ne 3auteno/0-16 6aioB - BEIONHEHBI OT/EIBHBIE YaCTH PabOTHI, IHOO 0O0YUYAIOMIHUICS HEe MOXKET OTBETHTH Ha
KOHTPOJIBHBIC BOIIPOCHI, HE OPUEHTUPYETCS B OCHOBHBIX IOHATHSX, H3JIaraeT MaTepuai ¢ TPYAOM, C IPyOBIMH (paKTHICCKHMHU
orubKamu, 11060 OTKA3BIBAETCS OT OTBETOB Ha BOIPOCHI.

Ipu moIBEIEHUM UTOTOB YUUTHIBAIOTCS PE3YIBTATHI TEKYILEH arTecTanuu. [1orydeHHbIe 3a TEKYIIYIO aTTECTAINI0 GalIbl
CYMMHPYIOTCS ¢ OaJlTaMHu, TTOJYIeHHBIMH 33 KXl 3Tall TPH MPOX0XKICHHN POMEKYTOUHOM aTTeCTaIuu:

0 — 59 0annoB — HE 3aUTEHO;

60 — 100 6amnoB — 3a4TEHO.

7. YYEBHO-METOANYECKOE U TH®OPMAILIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY.JISA)

7.1. PexomMeHnayemasi JuTepaTtypa

7.1.1. OcHoBHasi TUTEpPaTypa

ABTOPBI, COCTaBUTEIIH 3arnaBue W3natenbeTBo, rog | Pecype
JI1.1 {I'punrapa C. WurepHer Beweil: bynymee yxe 3nech Mockaa : OO0 3BC
(https://znanium.com/catalog/document?id=333356) " AJTbIIHA

MMabnumep", 2016

JI1.2 3apamenckux E.IT., WurepHer Bemeit. MccnenoBanus 1 001acTh IPUMEHEHHUS: Mocksa : OO0 OBC
AprtembeB IL.E. MoHOTpadust "HayuHo-
(https://znanium.ru/catalog/document?id=443624) U3/1aTebCKHU
uentp UHOPA-
M", 2024
7.1.2. lono/IHATEILHASI TUTEPATypa
ABTOpBI, COCTaBUTEIH 3arnaBue UspatenbcTBo, Tox| Pecype
J12.1 |Ay6xos U. C., Pemenne npakTHuecKux 3a1a4 Ha 0aze TEXHOJIIOTUN HHTEpHETa Hoocubupck : OBC
Cramesckuii I1. C., Bellel: yueOHoe nmocodue HoBocubupcknit
Sxosuna U. H. (https://biblioclub.ru/index.php?page=book&id=576635) rOCYIapCTBEHHBIH
TEXHUYECKUI

yauBepcutet, 2017
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ABTOpBI, COCTaBUTEITH 3arnaBue W3znarensctBo, ron| Pecypc
JI2.2 |DummonoBa A. A. Pa3zpabotka I1O, oGecnieunBaromiero 6€30mMacHOCTh IOMEIEHUS C bnarosemnieHck : 3BC
MTOMOIIBIO KYMHBIX BELICH»: CTyJCHYEeCKas Hay4YHas paboTa 6.u., 2020
(https://biblioclub.ru/index.php?page=book&id=596766)

7.2. IlepeyeHnb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHHKAIIMOHHOH ceTn ""UHTepHeT"

91 |OdunuanbHeI HHTEPHET-IOPTAN IpaBoBOM HHbOpMaluu. ['ocyjapcTBeHHas cucTeMa IIpaBoBoil uHGopMauu
http://pravo.gov.ru  Paznen «O¢unnaapHoe OmyOIMKOBaHHE MPABOBBIX aKTOB» B JJIEKTPOHHOM BHIE»
http://publication.pravo.gov.ru/ http://publication.pravo.gov.ru/

7.3 Tlepevyennb nHPOPMAMOHHBIX TEXHOJIOTHIi

7.3.1 IIporpaMMHoe obecnedeHne

LMS Moodle

Python

VirtualBox

Visual Studio

Adobe Connect Acrobat
LibreOffice

7.3.2 IlpodeccnonaibHble 0a3bl AAHHBIX U HH(POPMALMOHHO-CIIPABOYHbIE CHCTEMbI

ApXMB KPYITHEHIIINX HAYIHBIX 3apyOexHbIx skypHanos (Annual Reviews, Cambridge University Press, Nature, Oxford University
Press, Royal Society of Chemistry, SAGE, Science, Taylor&Francis, The Institute of Physics, Wiley) (https://arch.neicon.ru/xmlui/)
ApXMB Hay4dHBIX XypHaJoB : [caiiT] / HanmoHamsHbIM 31eKTpoHHOMH(DOpMaIHOHHEH KoHcoprmmyM (HIT HOMKOH). — URL:
http://arch.neicon.ru/xmlui/. — Pexxum nocTymna: TOCTYIT TONBKO M3 CETH YHUBEPCUTETa. — TEKCT | 3JICKTPOHHBIIA.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JUCHUIIJIMHBI (MOAY JISI)
Jlns peanu3anyyl JUCHHUIUIAHEI HCTIONB3YIOTCS yIeOHbIE ayTUTOPHH JUTS IIPOBENCHUS 3aHATHH JEKIUOHHOTO TUIIA, 3aHATHI
CEMHMHApPCKOro TUIA, TPYNIOBBLIX U UHAUBUAYAIbHBIX KOHCYIbTALUH, TEKYIIErO KOHTPOJIS ¥ IPOMEKYTOUHOM aTTECTALMH, a TAKXKe
MTOMEIIEHUS Il CAMOCTOSITEIbHOW PabOTHI.

VYueGHble ayAUTOPUH YKOMIUIEKTOBAHBI CIIEHUATN3UPOBAHHON MEOENbI0 M TEXHUYECKUMU CPEACTBAMHU 00yUEHUSI: IPOESKTOPOM,
9KPAaHOM, MAarHUTHO-MAapKEPHOM JOCKOM, MaPKEPOM; C BOBMOKHOCTBIO JIEMOHCTPAIIUH JJIEKTPOHHBIX NIPE3CHTALMK IIPU YPOBHE
OCBEILEHUS, JOCTATOYHOM ISl paOOTHI ¢ KOHCIIEKTOM.

HHH HIPOBCACHUA 3aHSTUHN JIEKIIMOHHOTO THUIIA UMEETCS AEMOHCTPAIIMOHHOC 060py,ZIOBaHI/Ie: IPOCKTOP, SKpaH.

IMomenieHus st CAaMOCTOSATEIBHON pabOTHl 00YJArONIMXCSl OCHAIEHBI KOMIBIOTEPHOM TEXHUKOH C MOAKIIOUSHUEM K CETH
«HTepHeT» U obecrieueHneM J0CTyIa B 3JIEKTPOHHYIO HHHOPMAIIMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

9. METOANWYECKHUE YKA3AHUS JJISI OBYYAIOLIUXCS IO OCBOEHUIO AU CHUIIIMHBI (MO Y JIS)

ITpu n3yueHun AaHHOW AMCLMILIMHBI UCIOJIB3YIOTCS JEKLIMOHHBIE U 1a00paTOpHbIE 3aHATHA, CAMOCTOsTENIbHAs paboTa cTyaeHTa. Ha
JIEKIMOHHBIX 3aHATUAX MPENoaBaTesb U3JIaraeT OCHOBHOE COEpKaHUe TeM NPorpaMmel. IIpopaboTKy JEKIIMOHHOTO MaTepHaia
CTYZEHTY >KeJIaTeIbHO IPOBOJUTH KaK MOCIE KaXI0r0 3aHATUS, TaK U [0 3aBEPILICHUIO TEMbL. DTO M03BOJIUT CBSI3aTh BOCIUHO
MOJIy4EHHbIE CBEJICHUS M COCTAaBUTD LEJIbHYIO KapTUHY.

Pexomenayercs nepes KaxKIbIM JIEKIIMOHHBIM 3aHATHEM BBIITOJHHUTH JOMANIHEE 3a1aHHE, YTO IO3BOJINT Jy4IIE YCBOUTH
MpebIAYIUI MaTepual, 1 U3yIUTh JIEKIMOHHBII MaTepHuall 1o NpeacTosIel Teme.

Ha nabopaTopHbIX 3aHATUAX pacCMaTPUBAIOTCs 6a30Bas apXUTEKTypa CEHCOPHOH ceTH, IPOTOKoIbl MapupyTu3anuu B BCC,
npaktuyeckas peanusanus |0T. bonpiryro 4acTe BpeMeHH 00yJaroIIiecs cCaMOCTOsTETbHO PabOoTaOT ¢ y4eOHO- METOANYECKIMU
MaTepuagaMy.

B ciyuae npuMeHeHHs IpH 00yYESHUHN TUCIHTLTHHEI JJIEKTPOHHOTO 00y4eHHs, AUCTAHIIMOHHEIX 00pa30BaTENbHEIX TEXHOIOT Ui
obuieHre 00yJaroIIuXCst ¥ IPETOAaBaTesst OCYIIECTBISICTCS B PKUME pPealbHOro BpeMeHH (OHnaiH-IeKkud (BeOnHapsI), 4aTsl,
BH/IC0-KOH(EPEHIUHX U JIp.) UM OTIIOKEHHOr0 BpeMeHH (CucTeMa aucTaninonHoro odydenus Moodle, hopymsl, aiekTpoHHast moyta
U 1p.).

BombIryio 4acTh BpeMeHH 00yJaroIuecs: CAMOCTOSATENEHO PaboTaroT ¢ yueOHO-MeTOIMIeCKIMH MaTepruanaMi. CTYIEHTH HMEIOT
BO3MO)KHOCTh KOHCYJIBTUPOBATHCS C MPEIIOJaBaTENIeM I10 BCEM BOIIPOCAM, BOSHHKAIOLIMM B XO/I¢ CAMOCTOSTEIBHOH paboThI
HOCPEICTBOM 3JIEKTPOHHOI MOYTHI, MECCCHIXKEPOB, COI[HAIBHBIX CeTell U T.II.

JocTyn 00y4aromnerocs K y4eOHbIM pecypcaM B pexXHMe OTI0KEHHOTO BPEMEHH, CAaMOCTOSITEIIEHON padOoThl OCYILIECTBIISICTCS Yepes3
ceTh MIHTEpHET B yJOOHOM JUIsl HETO MeCTe, BPEMEHH H TeMIIE.
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IMpu 06y4yeHnn U1 ¢ OTPaHUYEHHBIME BO3MOXKHOCTSIMH 37I0POBBS 2TIEKTPOHHOE 00yUeHne, TUCTaHI[OHHBIE 00pa30BaTeIbHbIC
TEXHOJIOTHH TIPeyCMaTpUBAIOT BO3ZMOXKHOCTb IIpUeMa-niepejaul HH(GOpMaIy B JOCTYIHBIX A1 HUX (opMax.

Peanuzanus JUCUUIUIMHBI C IPUMEHEHHEM DJIEKTPOHHOr0 00y4eHHs, AMCTAHIMOHHBIX 00pa30BaTeNIbHbIX TeXHoIoruit (nanee — D0,
JIOT) ocyruecTBisieTcs: Ha OCHOBaHHH «[10JOXKEHUSI O pean3aliii OCHOBHBIX U JIOMOJHHUTENBHBIX 00pa30BaTeIbHbIX IPOrPaMM ¢
IPHMEHEHHEM JIEKTPOHHOTO 00yIeHHS U JUCTAHI[HOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHH B (heIepalbHOM roCcyIapCTBEHHOM
610/DKETHOM 00pa30BaTeIbHOM YUPEKAECHUU BBICIIEr0 00pa3zoBaHus «YenssOuHCKu rocyapcTBeHHbIH yHUBEpCUTET», «IlomoxeHus
0 TOpsJIKe 3aUeTa 00yJaoIIMUCS 110 OCHOBHBIM NPO(ecCHOHAIBHBIM 00pa30BaTENbHBIM IPOTPaMMaM BBICIIIETO 00pa30BaHHUS B
OI'BOY BO «Yenl V» pe3ylbTaToB OCBOSHUS B OPraHU3alUsX, OCYILECTBIIAIONUX 00pa30BaTeIbHYIO AEATEIbHOCTD, YUeOHBIX
HPeAMETOB, KypCoB, JUCUUIUIMH (MOyJIeit), IPaKTHK, JOTIOJIHUTEIBHBIX 00pa30BaTeIbHBIX IPOIPAMM» HOCPEICTBOM JICKTPOHHOM
uHpopManoHHO-06pa3oBarenbHoi cpensl PIBOY BO «Uenl'V». B HCKIIOYUTENBHBIX clydasx (popc-Maxop u T.IL.) IpU
peanu3anuu o0pa3oBatelbHOU AesTenbHOCTH ¢ puMeHeHreM D0, JIOT MoryT npuMeHSATh KOMIIOHEHTHI, HE BXOJISIIIE B IepeUcHb
JIEKTPOHHON HH(POPMAIIMOHHO-00Pa30BaTEILHON CPeIbL.

10. CHEIJUAJIBHBIE YCJIOBHUS OCBOEHUMS JVUCIIUITIJINHBI OBYYAIOIIIUMHUCS C UTHBAJIMJAHOCTBIO
OI'PAHUYEHHBIMHU BO3MOKHOCTSMU 3/10POBbSL

OcBOeHME AUCUUIUIMHBI UHBAJIMIAMH U JIMLIAMH C OTPaHUYEHHBIMH BO3MOYKHOCTSIMH 3[I0POBbS OCYIIECTBIISETCS C UCIOIb30BaHHEM
CHEUUATbHBIX TEXHUYECKUX CPENCTB W HH(GOPMAIMOHHBIX TEXHOJOTHH, MPEZOCTaBISIEeMBIX PecypcHBIM yueOHO-METOANYECKHM
LEHTPOM MO0 OOYYEHHIO MHBAIMIOB U JIMI C OrPaHMYCHHBIMH BO3MOXXHOCTSAMH 310poBbsi Yenl'Y mo 3ampocy oOydaromierocs
(MOOWITBHBIC CHEIHAIBHBIC TEXHHYECKHE CPEACTBA UL JIMI] C HAPYLUICHWSMH 3PCHUS W C HAPYIICHHEM CIlyXa, aCCHCTHBHBIC
HH()OPMAITHOHHBIE TEXHOIOTHH).

IIpn HEOOXOOMMOCTH U OOYYAIOIIMXCSl ¢ HApyHNIEHHSAMH 3peHHs Ha pabodyMx MecTax Uil MPOBEAEHHs MPAKTHYECKUX WIN
abOpaTOPHBIX 3aHATHUN YCTaHABIMBACTCS CICIHATIBHOE MpPOrpaMMHOE obecredeHue (mporpaMma peueBOil HABUTAIMH, PEUCBBIC
CHHTE3aTOPbI, SKPAHHBIC JIYIIbI).

B yueGnble ayauropun obecrieunBaeTcsi OSCIPENsTCTBEHHBIH NOCTYM it 00yYaroIMXCsl ¢ MHBAIUIAHOCTBIO M C OTpPaHMYCHHBIMU
BO3MOKHOCTSIMH 3I0POBbs. B Ka)kI0i#l ayuTopuy, rie 00yJaroTcsl HHBAJIHIB! U JIMNA C OrPAHMYEHHBIMHA BO3MOYKHOCTSIMH 3JJ0POBB,
MIPeTyCMaTPUBAETCSI COOTBETCTBYIONIEE KOJTHMIECTBO MECT JUIS OOYUYAIOIMXCS C YYETOM HapYIICHUH UX 310POBBSL.

Jlnst ocBOEHMS TUCLMIUIMHBI MHBAINWAAM U JIMLIAM C OTPaHUYEHHBIMUA BO3MOXXHOCTSIMHU 3JI0POBbS MPEIOCTABIISETCS TOCTYII K IIEYaTHBIM
WCTOYHHKAM, UMEIOIIMMCS B HayuHO# OmOnmmoreke Yenl'Y, ¢ mMOMOMBIO CHIENUATBHBIX TEXHUYECKHX CPEACTB; JOCTYII C MOMOIIBIO
CHENHANBHBIX TEXHHYECKHUX M MPOTPAMMHBIX CPEICTB K 3JEKTPOHHBIM HCTOYHHKAM, MPEACTABICHHBIM B (OPME 3JIEKTPOHHOTO
JoKyMeHTa B (hoHe HaydHOU Onbnmmorexn YenlY Wit 2J1eKTpOHHO-OHOIMOTEYHBIX CHCTEMAX .

VY4eOHO-MeToANYeCKHE MaTepuaibl Uil 00y4YaroIMXCcsl U3 YHCIa MHBAINWAOB U JIMI C OTPAaHMYCHHBIMUA BO3MOXHOCTSIMU 3JI0POBbSI
MPEIOCTABISIIOTCS B hOpMax, aIallTUPOBAHHBIX K OTPAaHWYECHHSIM HX 340POBbSl H 0OCOOEHHOCTSIM BOCHIPUSATHS HH)OPMALIHH.

J111s MHBAJIMIOB U JIMI] C OTPaHUYEHHBIMHA BO3MOKHOCTSIMH 3/I0POBbsI OCBOCHHE IUCIIUILIMHBI MOXKET OBITh YACTUYHO WJIH TIOJIHOCTBIO
OCYILIECTBIICHO C HCIIOB30BaHUEM JIHCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTHH.

[Ipu mnpoBeseHNHM TNPOMEXKYTOUHOW AaTTECTAIlMM 110 JAUCHMIUIMHE OOYYaroIUMCS C HMHBAIMIHOCTBIO M C OrPaHUYCHHBIMHU
BO3MOKHOCTSIMH 3/I0POBBSI O0ECIIEUHMBAETCSl 10 WX 3asBICHHIO IPEJOCTABICHUE B JOCTYIMHOH (opMe B 3aBHCUMOCTH OT HX
WH/IMBUAYAIBHBIX OCOOCHHOCTEH WHCTPYKUUH O TMOPSJIKE MPOBEICHHS MPOMEKYTOYHON AaTTeCTalluH, OLIEHOYHBIX CpPEICTB M
BO3MO)KHOCTH OTBETOB Ha 3amaHus (MIMCbMEHHO Ha Oymare, HabOp OTBETOB Ha KOMITbIOTEpE, MUCbMEHHO mpudpToM bpaiiis, ¢
HCIIONB30BAHUEM YCITyT aCCHCTEHTA, YCTHO).

[Ipu nmpoBeneHUN NpoLEaypbl OLIEHUBAHUS PE3YIbTATOB O0YUYEHUS MHBAINAOB U JIUI] C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 37]0POBbS
MpelyCMaTpUBAETCs UCTIONIb30BaHKeE MpeaocTaBiieHHbIX Uenl Y mim coOCTBEHHBIX TEXHHUECKHX CPENICTB, HEOOXOAUMBIX UM B CBSI3H C
WX WHAMBUAYAIBHBIMH 0COOCHHOCTSAMU. [Ipy HEOOX0AMMOCTH MHBAIMIAM M JIMLIAM C OIPAaHMYCHHBIMHA BO3MOXHOCTSMH 3JJ0POBbS
MPEOCTABISETCS IOTIOJIHUTEIBHOE BpeMsl IS MTOJTOTOBKH OTBETa Ha 3aJaHus, MPOLeaypa OLICHUBAHUS PE3yJIbTaTOB O0yUYCHHS 1O
JUCLUIUIMHE MOKET ITPOBOJUTHCS B HECKOJIBKO ITAIIOB.
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CnennaasHocts 10.05.01 KomnboTepHas 6e301acHOCTH

Cnennanu3anus Ne6 « AHpopMannoHHO-aHATUTHYECKAS U TEXHHYECKAs IKCIEePTU3a
KOMIIbIOTEPHBIX CHCTEM)

Padouas nporpamma gucuumiimebl «3ammuta loT cereii»

2025 rox Habopa, ouHasi popma o0yueHust

ITpopekTop o yueOHOH paboTte yTBepxkaeHo 24.02.25 A.A. CanamaToB
Y4eHBIM COBETOM MaTeMaTHYeCcKoro (pakyipreTa

[Tporokon 3aceqanust Ne 6 ot 20.02.2025

[Ipencenarens YdeHoro coBera

MareMaTH4ecKoro (akynpTeTa COIJIaCOBAHO E.A. CoponoBa
3acenanuem kadgeapbl KOMIbIOTEPHOH 0€30MACHOCTH M NPHUKJIAAHOM anredpbl

[Tporokon 3aceqanus Ne 8 ot 01.02.2025

3aBenyromui kapenpoi COITIaCOBaHO A. H. Pyuaii

ABTOD (COCTaBUTEIIH) A. H. Pyuaii

CTpykTypa pa6oueii mporpaMMmbl cO0OTBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1



