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O0aayHbIe TEXHOJOTHH

09.03.01 UndopMaTuKa M BHIYUCIUTETbHAS TEXHUKA
Hanpasiennocts (mpoguiis)

TexHos0rnu pa3padoTky BeO-NPUIIOKEHU I
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I'on natopa — 2023

METOANYECKHUE YKA3ZAHUS JISA OBYHAIOLIUXCS 110 OCBOEHHMIO

JUCHUITJIMHBI (MO YJIS)
1. |Kadenpa Marematiky, GU3UKA 1 HHPOPMAIMOHHBIX TEXHOIOTUI
2. |HanpaBneHue noAroToBKU 09.03.01 MndpopmaTrka 1 BEIYUCTUTEIbHAS TEXHUKA
3. |Hampasnennocts (mpodunp) | TexHOMOrMM pa3paboTKu BeO-NPUIOKEHUH
4. | AucuurmHa (MOIYIb) b1.B.01.04 OGnayHble TEXHOIOTHH
5. |®opma oOyueHus o4Has
6. |Tom Habopa 2023

1. MeToanyeckne peKOMeHIAMH 110 OPraHU3AIMU PAGoThI CTYI€HTOB BO BPeMsl MPOBeIeHUs JTeKIHOHHBIX
U MPAKTHYECKUX 3aHATHH

W3ydeHne AHUCHUIUIMHBI BKIOYaeT B ce0S JBE COCTaBIAIONIME. TEOPETHUYECKYHO (JIEKIUH) U
MIPaKTHICCKyI0 (MpaKTHYECKWEe WM Ja0opaTopHBIE palOoTHI), W OCYIISCTBIIETCS C HWCITOJIBb30BaHUEM
JIUCTAHIIMOHHBIX 00Pa30BaTe/IbHBIX TEXHOIOTUI — yueOHOro Kypca, pasmenieHHoro B OIOC MATY.

1.1 Meroguyeckne peKOMEHIAUMH 10 OpraHu3auum padoTbl CTYIeHTOB BO BpeMsl IpOBeleHUs
JIEKIIMOHHBIX 3aHATHH

Teopetnueckoe o0ydeHHE OCYILECTBISCTCA Ha JICKIMOHHBIX 3aHATHUSX, Tl MPErnogaBaTesib: 3HAKOMUT
CTYIIEHTOB C XapaKTePUCTUKON JUCIUTUITMHBI 1 OCOOCHHOCTSIMH €€ U3YUCHHUS;, N3JIaraeT OCHOBHBIE TEOPETUIECKHE
BOTIPOCH! JUCHHIUIMHBI; JaeT METOAWYECKHE PEKOMEHAANNH MO HM3YYEeHHIO0 y9eOHOW M y4eOHO-MeTOAMYeCKOn
JUTEpaTyphl, UCIONIb3yeMbIX VHTEpHET-pecypcoB; MPUBOIAUT M MOSCHIET NPUMEPHl 3aJaHUN MPAKTUIECKUX
paboTt, crieruduKy MPOBEACHUS 3a4eTa/IK3aMeHa.

1.2 MeTonuyeckue peKOMeHAANMH M0 YYACTHIO B HHTEPAKTUBHBIX (popMax o0yuyeHHs

UnTepakTuBHOE OOydeHHE MpEACTaBIseT co0OW Cmoco0 TMO3HaHWS, OCYIIECTBIsAEMBIH B (opmax
COBMECTHOM JEATENBHOCTH OOYy4YaIOIIMXCS, T.6. BCE YUACTHUKU 00pa30BaTENILHOIO MPOLECcca B3aUMOACHCTBYIOT
Jpyr € JpyroM, COBMECTHO PEIIAIOT IIOCTaBJICHHbIE IPOOJIEMBbI, MOAEIUPYIOT CHUTYallMHd, OOMEHMBAIOTCS
uHpOpMaIMeH, OUEHHUBAIOT JEHCTBHE KOJJIET UM CBOE COOCTBEHHOE MOBEACHHUE, IMOTPYKAIOTCS B pEalbHYIO
arMocdepy AeI0BOr0 COTPYIHHYECTBA 110 Pa3peLICHUI0 POOIIEM.

B xone nekuuii peanusyercss HHTEpakTUBHAsA (popma B3aMMOICHCTBUS — 00CYXKIE€HHE BOIIPOCOB II0 TEME.
AKTHBHOCTH CTYJICHTOB NPH 0OCYXJI€HUU MaTepHaJIOB JIEKI[MH OLIEHUBAETCS MpernoaBareineM Kak « AKTUBHOCTb
Ha TEOPETUYECKHX 3aHATHIX».

1.3 MeToauyeckne peKOMEHIAMH 10 MOATOTOBKE K JIa00PaTOPHBIM 3aHATHAM

Ha nabGopaTOpHBIX 3aHATUSX CTYACHTHI BBIMOJHSAIOT J1a0OpaTOpHbIE Pa0OThl MO MPEAIOKCHHOMY
OIMCAaHUIO — METOIUYECKIM pazpaborkam. CTyneHTY HeoOXOAMMO 03HAKOMHTHCS C 3aJJaHUSIMHA U3 METOUIECKOM
pa3paboTKH, TOBTOPUTH CBEIEHUS, IIOTyIeHHBIE BO BPEMS JIEKIHI, M BBHITIOJTHHUTD BCE MPEIOKEHHBIE 3aanns. B
XOJIE BBIMOJHEHHS JTAOOPATOPHBIX PabOT CTYACHT MMEET BO3MOXXHOCTh KOHCYJIbTHPOBAHHUS C MpENojaBareieM ¢
LEIbI0 YTOUHEHUSI WU PA3bsICHEHUS MPEUIOKCHHOTO 3aJaHus, a TaKXKe MO TEXHOJOTMYECKUM BOMIPOCAM €ro
BEITIOTHEHUS. VITOTOM BBITTOTHEHHS 3aJ]aHWH BHICTYTIAET IEMOHCTPANUS TPOJIEIaHHOW PabOTHI U cobecedosarue
IO KOHMPOTILHLIM B0NPOCAM.

1.4 MeToauyeckne peKOMEHIALNHU 110 MOATOTOBKeE K c00ece10BaHUI0

s TOArOTOBKM K COOECENOBAHUIO CTYACHTY CIIEAyeT IIOBTOPUTh TEOPETUYECKHE CBEICHMS,
HCIIOJIb30BAHHBIC MM IIPU BLIINOJHCHUU HNPAKTHYCCKUX SaHaHHﬁ. BEBIMOTHUTE MOMCK OTBETOB Ha BOIIPOCHI K
cobecenoBanmio. LlerecooOpa3Ho Mpu OTBETE HA BOMNPOCHI JeiaTh KOHCIEKTHBHBIC 3allMCH B TeTpamu. Takxke
CJIeAyeT YIeJINTh BHUMAHUE TIOUCKY MHOKECTBA [IPAKTUYECKUX IPUMEPOB IO BOIIPOCcaM coOece10BaHus.



1.5 MeTonu4eckue peKOMeHAALMH 10 OPraHU3alMH CAMOCTOATEILHON padoThI 00yYaroImMXcs
CamocrosTenbHas paboTa CTYIEHTOB — IUTAaHHpyeMas ydeOHas, ydeOHO-HCCiemoBaTelbeKas, HaydHO-
uccleoBaTesbckas padoTa CTYIEHTOB, BBHINONHSAEMas BO BHEAyAHTOPHOE BpeMs 10 3aJaHUI0 M MpH
METOJMYECKOM PYKOBOACTBE IMpenofaBaTelisi, HO 0e3 ero HEMmOCPEACTBEHHOrO ydacTus (IpH YacTHYHOM
HETIOCPEICTBEHHOM YYaCcTHUH MPENoaBaTels, OCTABISIONIEM BEAYIIYIO POJIb 32 pabOTOH CTYIEHTOB).
B mporiecce camocTosiTenbHON paObOTHI CTYIEHT IPUOOpETAET HABBIKK CaMOOPTaHU3aAIH, CAMOKOHTPOJIS,
camoyrnpanieHus, pe(IeKCUU U CTAHOBUTCS AKTUBHBIM CaMOCTOSITCIBHBIM CYOBEKTOM YUeOHOU ACITEIHHOCTH.
OcHOBHO# (OpPMOI CaMOCTOSATENBHON pabOTHl CTYJAEHTa SBISETCS HM3YYCHHE KOHCIEKTa JIEKIUH,
PEKOMEHIOBAHHOM JIMTEpaTyphl, aKTHBHOE yYacTHe Ha JTaOOpaTOPHBIX/TIPAKTHYECKUX 3aHATHSAX, BBHITOIHEHHE
CaMOCTOSITEIbHBIX 3a/IaHUI B COOTBETCTBUH C METOAMYECKIMU pa3padOTKaMH U MOATrOTOBKa JIOKIJIAA.
[loaroToBka noOKIama SBISETCS CaMOCTOSTENBbHOW BHEAayOUTOPHON paboToil crymenta. Ha ocHoBe
aHaNM3a WCTOYHHWKOB (TIOZOOpaHHBIX CTYAEHTOM CaMOCTOSITENIbHO) W BBINIOJTHEHHBIX JaOOpaTOpHBIX paboT
HCO6XOI[I/IMO MOATOTOBUTH JOKJIaAd Ha OAHY M3 MNPCAJIOKCHHBIX TEM (I/IJII/I II0 TEMEC, Hpe):[JIO)KeHHOﬁ CTYACHTOM
CaMOCTOSITEJIbHO ¥ COTJIACOBAaHHOW ¢ mpemoiaBaTenem). Pabora o0s3aTeNbHO JODKHA COAEpKaTh aHaIM3
W3yYEHHBIX UCTOYHHUKOB W JIMYHYIO TOYKY 3pPEHHUsS aBTOpa. PaboTa BHIMOIHSAETCS CTyACHTaMU CaMOCTOSITENIHHO B
TEYEeHHE CeMeCTpa U JOJDKHA OBITh Mpe/ICTaBIeHa Ha IPOBEPKY HE MO3AHEE MOCIEAHETO MPAKTUYIECKOTO 3aHATHS,
Ha KOTOPOM OCYHIECTBIISIETCSI €r0 MpeACTaBICHIE U 3amuTa (He Oonee 7 MUHYT).
OcHosHble 3mansl NOO20MOBKU OOKIAOA:
BEITTOTHATE aHAIN3 TIPEIMETHON 00JIacTH.
Cdopmynuporark TeMy J0KJIa/1a, COIIACOBATh €€ ¢ IpernoaaBareieM 1 3adukcuponarh Ha Kypce B CYO.
CocraBuTh IJIaH JIOKJIAJA.
OcymiecTBUTH MOJ00P HEOOXOAMMBIX UCTOYHUKOB IO COTJIACOBAHHOW TEME.
[TonroToBUTH comepxkaHue TOKIaAa B COOTBETCTBUH C MPEITOKEHHBIMI TPEOOBAHMSIMH.
O¢opMuUTh TEKCT AOKIAJa U HICTOYHUKU B COOTBETCTBHH C TPEOOBAHMSIMU K O(hOPMIICHHIO.
BricTynuTs Ha 3amure.

ISR o e

Obwue mpedosarnusi kK cOOePAHCAHUIO U OPOPMACHUIO QOKAAOA:

O0bem goknaga — 5 crpanul (6€3 TUTYIBHOTO JIMCTA U CITUCKA UCTOYHHUKOB).

TuTyIpHBIN TUCT OMKEH OBITh 0OPMIIEH 10 00pa3iry (nMeeTcs Qaiin ¢ 0bpas3iom).

OCHOBHOH TEKCT paboThl 0(OPMIIEH B COOTBETCTBUU C TPEOOBAHUSIMH, YKa3aHHBIMHU HUKE.

B cnydae ucnonb3oBaHusl B TEKCTE TaOJIUI] W/HIM PUCYHKOB Ha KaXIIbIli 0OBEKT TOJKHA OBITH CChIJIKA B

Tekcte paboTel. Hampumep, «... OCHOBHBIE BHIbI NPOTPAMMHBIX CPEICTB IPEACTABICHBI HIKE (CM.

Tabmuma 1)» umm «... cxemy repenaqn HHGOpMaITi MOXHO YBUICTH Ha pUC. 1».

KonndecTBo HCTOUHUKOB JOIDKHO OBITh HE MEHEE TPEX, Ha BCE JAOJKHBI OBITh CCHUIKH BHYTPH TEKCTA.

6. CnoMcoK HCIONb3YeMbIX HCTOYHHKOB JOJDKEH OBITH O(QOpMIIEH B COOTBETCTBHU C TpPEOOBaHUIMH,
YKa3aHHBIMU HHXKE.

bl a e

9]

Tpebosanus k oghopmaeHuIo 0CHOBHO20 MmeKcma pabomei.:

Mpudt — TimesNewRoman, pazmep — 14 .

A63a11; MeXTyCTPOIHBIA HHTEPBAT — 1,5; BRIpaBHUBAHUE — 10 MIUPUHEY; a03amHbIi oTcTy™ — 1,25 cM.

3. Odopmienre pucyHKOB (TIpH HEOOXOAWMOCTH): BBIDAaBHHUBAHWUE PHUCYHKA — «IO LEHTPY», MOAIUCH
pucynka — «Puc. Ne. HazBanue pucyHka»; mpudt m1s noanucu pucynka — TimesNewRoman, pasmep —
12 ot

4. Odopmienue Tabnui (IpH HEOOXOMUMOCTH): BhIpABHUBAHHUE TAONUIBI — «I10 HEHTPY»; WpH(T BHYTpH
tabmuuel — TimesNewRoman, pasmep — 11-12 nT.; BeIpaBHUBaHHE TEeKCTa BHYTpU TaOmMIBl — Ha
YCMOTPEHHE HO0Ib30BaTelIsl; MOANUCH TAOMUIIBI PACIIOIAraeTCs Hajl TaOMULIEH U COCTOUT M3 JIBYX YacTei:
«Tabnuia Ney — BeIpaBHUBaHHME I10 TIPaBOMY Kparo U «Ha3Banue Tabnuimpny — BEIpaBHUBAHHUE 110 TIPABOMY
Kparo W 10 LEeHTPY.

[N

Tpebosanus k oghopmnenuio ucmounuxos (6 coomsemcemesuu ¢ I'OCT 2008):
HcTouHMKH JOIDKHBI OBITH PACIIOIOKEHBI B aJI()aBUTHOM MTOPSIKE M MPOHYMEPOBAHHBI.
2. B tekcre nokiana cchlika Ha UCTOYHUK BBIMONHSAETCS B Buze: [Ne], roe Ne — HoMep ucTouHuKa B 001IeM
CIIVICKE.
Ecnu B TekcTe MCHONB3YyeTCs JOCIOBHAS I[MTATa, TO OHA JOJDKHA OBITh B3STa B KaBBIYKH, a B CCBUIKE Ha
HMCTOYHUK yKa3aHa CTpaHuIa: [5, c.15].

—_—

1.6. MeToauyecKkue peKOMeHJALMH 110 NMOATOTOBKE K 3a4eTy

3adeT MOXKET TPOBOIUTHCS B POpME cobecedosanus WM mecmuposanus 1o Borpocam. s moaroToBku
K COOECEeIOBaHMIO WU TECTHPOBAHHUIO CTYIACHTY HEOOXOIMMO TIOBTOPUTH TEOPETUYCCKHI Marepual,
MIPECTaBIEHHBIN MPETNOAaBaTelleM Ha JIEKIIMH, W TEOPETHYECKUH MaTephai, UCIONb3YeMbId H U3ydeHHBIH UM
MIPH BBIIOJTHCHUH JTaOOPATOPHBIX PadoT.



HroroBoe TecTHpOoBaHHE TPOBOAUTCSA TOJABKO B TPUCYTCTBUU Ipenojasarens. Mroroseii Tect
BBIKJIFOYAECT BONIPOCHI U3 BCEX PA3[ENIOB M3YyYEHHOW AMCUMIUIMHBEL Ha mpoxoxneHue Tecta OTBOAUTCS He Oojee
45 MUHYT.

1.7. MeToguyeckue peKOMEHIAMH 10 OATOTOBKE NPe3eHTALNHU (JONOJHUTEIbHBIA 0JI0K)
Aneopumm cozoanus npezenmayuis:

e 1 sTam — onpezeneHne LEIH MPe3eHTAUN

e 2 3Tan — noApoOHOe pacKphITHE HHPOPMALIIH

e 3 3Tanm — OCHOBHBIE TE3UCHI, BEIBOABI.

Credyem ucnonvzosamo 10-15 caaiioos. Ipu smom:
® MEpBBIl cHaiil — THUTYIbHBIA, NpPEAHA3HAYCH JUIS Pa3MEIICHUs HA3BaHHUs IMPE3CHTAIUH, HMCHU
JIOKJITIMKA ¥ €r0 KOHTAKTHOH WH(pOPMAIVH;
e Ha BTOPOM Cclaiijie HEOOXOAMMO pPa3MECTHTh COJACPKAHHE MPE3CHTAIMH, a TaKXKe KpaTrkoe OIHMCaHhe
OCHOBHBIX BOITPOCOB;
e  OCTaBIIWECS CIaiabpl UMEIOT HHPOPMATHUBHBIN XapaKTep.
OO0bIYHO T01a4a HHGOPMALIMU OCYIIECTBISCTCS 110 IJIaHY: TE3UC — apryMEHTAIUs — BBIBO/.

Tpebosanus k oghopmieruro u NPeoCmMasieHur nPe3eHmayuu.
e UurabenbHOCTh (BUAUMOCTh U3 CaMbIX JAJBHUX YTOJIKOB MTOMEIICHHS U C Pa3InYHBIX YCTPOMCTB), TEKCT
JoTbKeH ObITh HaOpaH 24-30-sM mpudTOM.
TmarensHO CTPYKTYpHUpOBaHHAs HH(OpManusl.
Hanmuuwne KOPOTKHUX U JIAKOHUYHBIX 3ar0JIOBKOB, MAPKUPOBAHHLIX U HYMCPOBAHHBIX CIIMCKOB.
Kaxnomy nonoxxenuto (ujiee) Hago OTBECTH OTIEIbHBIN ab3ail.
I'maBHYTO HIE10 HA/IO BHUIOKUTH B TIEPBOM CTpOKE ab3ara.
Hcnonp3zoBath TabiauyHble (OpMBI  MpeAcTaBieHUS HMHGOpPMAaUUM  (AMArpaMMbl, CXEMBI) JUIA
WITIOCTPALUHU BaXHEHIINX (HAKTOB, YTO 1ACT BO3MOXKHOCTh ITOJATh MaTepHal KOMIIAKTHO U HAIVISITHO.
I'paduka nomKHA OPraHMYHO JOTOIHSITH TEKCT.
e Bricrymnenue c npeseHTanueii qmurcs ve 6onee 10 MUHYT

1.8 MeToauyeckne peKOMEHIALNHU 110 PelIeHUI0 TeCTOBBIX 3aIaHUI

TectoBast cucrema mo3BoisieT (OPMHPOBATH BOMPOCH OTKPBITOTO W 3aKPBITOrO THIOB. Bompock
OTKPBITOI'O THIIA MpEAIojararoT BBOA CTYACHTOM CBOCTO OTBETA C HOCJIGI[yIOHleﬁ aBTOMAaTUYCCKON MIIH py‘IHOfI
NpOBEepKOH. Bompockl 3aKkphITOro THMA NPEaNoNaraloT BbIOOP OJHOTO NPaBHIBHOTO OTBETA, HECKONBKHX
IIPaBUJIBHBIX OTBETOB, YCTAHOBIICHUE COOTBETCTBUS, BCTABKY IPOITYIICHHBIX IEMEHTOB U T.II.

HpI/I PCHICHUN TECTOBBIX 33I[3HI/II>'I HCO6XOILI/IMO BHUMATCJIIbHO 4YWUTaTb TCKCT BOIpPOCa W BAYMYHMBO
BBIOMPATh/BBOAUTD NMPABWIBHBIA OTBET. IIpn HEOOXOAMMOCTH MOKHO OCYLIECTBISTH CBOOOAHBIN MEPEXo MEXKILy
Borpocami. LlenecooOpa3Ho oTBeUaTh B IEPBYIO OUEPEAb HA JIETKHE)» BOMPOCHI & TOJIBKO 3aTEM Ha «CIIOXKHBICY.

1.9. MeToguueckue peKOMEHIANMH 10 BHINOJHEHHIO KYPCOBBIX padoT
He npedyCcMOmpeHo

2. IInanbl NpaKTHYECKUX 3aHATHI

Monyab 1. OcHOBBI 00JIaYHBIX BbIYHCJICHUH
L]env: Pacuputs npeactaBiieHre 00 00JauHBIX TEXHOIOTHSIX.
Ipoepammnoe obecnevenue: ONepalioOHHAs CUCTEMA, Opay3ep, CHCTEMbI BUPTYaTH3aI|H.
Jlabopamopnuvie pabomoi:

JIBb 1.1. TexHomoruu BUpTyaln3aluu.

JIb 1.2. DMynsiuust 000pyAOBaHUSI.

JIb 1.3. Ucnonp3oBaue VirtualBox.

JIb 1.4. Mcnonws3oBanne Qemu.

JIb 1.5. Ucnonn3oBanne VM Ware.
Ilpoexm no mooynio.
Jlumepamypa: [1], [2], [3].

Monayas 2. O01a4HbIe MJIAT(HOPMBI
Lens: PacupuTh npencTaBieHrne 00 00navHbIX miardopmax.
IIpoepammnoe obecneuenue: onepanmoHHas CUCTeEMa, Opay3ep, CHCTEMBI BUPTYaTH3aIiH.
Jlabopamopuvie pabomoi:
JIb 2.1 O6nayHble TEXHOIOIHU KOMIIAHUHA Vmware.



JIB 2.2 O6nmaynble TEXHOJIOIUM KoMmanuu Microsoft.
JIb 2.3 O06nayHble TEXHOJOIMH KOMIIaHUK Amazon.
JIBb 2.4 O6naynble TexHONOrMM komnannu Google.
JIb 2.5 O6maunble TexHoaoruu kommanuu Oracle.
JIb 2.6 IIpoeKT no Moay:ito.

IIpoexm no mooynio.

Jlumepamypa: [1], [2], [3].

Monyas 3. Ucnioib30BaHue 00J1a4HBIX TEXHOJIOT Wit
Lenv: TlomyuuTh MPakTHUECKUE HABBIKK IO MCIIOIH30BAHHUIO OOIAUHBIX TEXHOIOTHH.
IIpoepammnoe obecneuenue: onepaoHHas cucTemMa, Opaysep, CHCTEMbl BUPTyaIH3allu.
Jlabopamopnule pabomol:
JIb 3.1 Mcnonb30Banne KOHTEHHEPOB chroot.
JIb 3.2 Ucnonw3oBanue koHTeiiHEpoB Docker.
JIb 3.3 HUcnonb3oBanue koHteiiHepoB LXC u OpenVZ.
JIb 3.4 CepBep BupTyasm3anuu ProxMox.
JIB 3.5 OpkecTpoBKa KOHTEHHEPU3UPOBaHHBIX puiIokeHnit: Kubernetes.
JIB 3.6 IIpunoxenust Microsoft windows azure.
JIb 3.7 IIpo€eKT no Moay:ito.
Ilpoexm no mooynio.
Jlumepamypa: [1], [2], [3].



