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1. OBIIUE CBEAEHUSA

Vuebnas auctummHa «Onepayuonnvle cucmembvl U A3bIKU NPOZPAMMUPOSAHUA» N3YHAeTCsS B
IIEpPBOM CEMECTpE.
KypcoBas paboTa — He mpeycMOTpeHa

1.1. dopma npomMeKyTOYHOHN aTTECTALUU:
3aueT ¢ OLEHKON
1.2.  Mecrto yuebHoti oucyuniunst B ctpykrype OITOIL

VYyeOnass mucruruimHa «OnepalioHHBIE CHUCTEMBI U SI3BIKHM MPOTPAMMHUPOBAHUS» OTHOCUTCS K
00s3aTeNbHOM YaCTH MPOTrPAMMBI.
W3yueHnne AMCUMIUIMHBI OMUPACTCS Ha pe3yJbTaThl OCBOCHHS OOpa30BaTENbHOW MPOTPAMMBI
MPEABIIYIIETO YPOBHSI.
OCHOBOW Ui OCBOCHMSI JUCIMIUIMHBI SBISIOTCS PE3yJIbTaThl OOYYEHHUS 1O MPEAIIECTBYIOMINM
JUCLUHUIJIMHAM U MTPaKTUKaM:
PesynbraTel 00y4yeHHs 1O y4eOHOH IUCIMIUIMHE, HMCIOJB3YIOTCS TNPH H3YYEHUH CIEAYIOIINX
JUCUHUILIMH U IPOXOKIECHUS MMPAKTHK:

- [Iporuo3upoBaHue 1 OIIEHKA MOCIEICTBUI HETaTUBHOI'O BO3/ACHCTBUS Ha
OKPY’KAIOIIYIO Cpeny;

- NmuTaunnoHHOE MOIEIUPOBAHUE

- MGTOI[OJIOI‘I/IH MOZICIIMPOBAHUA U PCIICHHUA ITPUKIIAJHBIX 3aa4 MCXaHUKHU
CIUIONIHBIX CPeJl U TeIIoMaccooOMeHa

- [Ipoueccsl n anmnapaTsl IPOMBILIIIEHHBIX TPOU3BOACTB
PesynbraTel OCBOEHHS y4eOHOW MAWMCHUIUIMHBI B JalbHEHIIEeM OyIyT HCIOJIB30BaHbl MpU
MPOXOXKACHUN TPOU3BOJCTBEHHON NPAKTHUKHA U BBHINOJHEHUHM BBIMYCKHON KBamu(UKAIMOHHON
paboThL.

2. IEJH U ILIAHUPYEMBIE PE3YJIbTATHI OBYUYEHMS 1O
JUCHUILIMHE (MOJIYJIIO)

HensMu wu3yyeHus AUCHUIUIMHBI «OmepaMoHHbIE CUCTEMbl M A3BIKM MPOTrPaMMHUPOBAHUS»
SIBJISTFOTCS

— (dhopMupOBaHHE TOHUMAaHUSI CTPYKTYPbl COBPEMEHHBIX WH(POPMAIMOHHBIX TEXHOJIO-
ruii B cepe 6e30macHOCTH;

- OCBOEHHE TpHUEMOB pPabOTHl ¢ Hamboiee pacHpoCTPaHEHHBIMH OIEPAIMOHHBIMU
CHUCTEMaMH U SA3bIKaMHU MTPOTPaMMHUPOBAHUS;

— dhopmupoBanue TTOHUMaHUS BOKHOCTH HCITIOJIb30BaHUS COBPEMEHHBIX
WH()OPMAIIMOHHBIX TEXHOJIOTHH P PEIICHUH 3a/1a4 B c(hepe 0€30MaCHOCTH U OXPaHbI OKPY KaIOIIEH
Cpelbl, aHAIU3 COBPEMEHHBIX HMH(OPMAIIMOHHBIX TEXHOJIOTHH B cepe 0e30MacHOCTH U OXPaHbI
OKPYXaIOIIeH Cpeibl;

— (hopMHUpOBaHHE HABHIKOB HAYyYHO-TEOPETUUYECKOTO TOJX0JIa K PEIICHUI0 3ajad
npoecCHOHANBPHOM HAMpPaBIEHHOCTH W TPAKTHYECKOTO MX UCIHOIb30BAaHUS B JaibHEMIen
poeCCHOHAIBHON JESTENHHOCTH;

- dhopmupoBaHre y O0yJarOMIMXCS KOMIIETCHIINI, YCTAaHOBJICHHBIX 00pa30BaTEIbHOMN

nporpammoii B coorBerctBur ¢ @I'OC BO mo gaHHON NUCHUTUIMHE/ MOYJTIO;
PesynbratoM oOydeHUs O yueOHOU Oucyuniute SIBISETCS OBJIAJICHHE 00YUYaIOIUMHUCS 3HAHUSIMH,
YMEHHSIMH, HaBBIKAMU U OMBITOM JEATEIHHOCTH, XapaKTePU3YIOUMMH Mporecc (HOpMUPOBAHUS
KOMITETCHIINM ¥ 00€CTICUNBAIONUMHU JTIOCTHKEHUE TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS YUeOHOM
JUCUUTIITUHBI.



2.1. ®opmupyemble KOMIIETEHIIUN, HHAUKATOPHI TOCTHKEHUS KOMITETCHIINH,
COOTHECEHHBIE C TUIAHUPYEMBIMU PE3YJIbTaTaMU O0YUEHHUS 110 OUCYUNIUHE

Kox 1 HamMeHOBaHHE

Koa n HaumMeHOBaHHe
HHAUKATOpPA

IInanupyemble pe3yJbTaThI 00y4eHUs!

KOMIIEeTEeHI[HH 10 OUCUUNIUHE
JOCTHKEHHMSI KOMIIETEHIIHHN

OIIK-1.Cnocoben HJ[-OIIK-1.1 [Ilpumenenue — Ipumensiem 3nanusi mamemamuxu,
CaAMOCIMOSIMENbHO mamemamuyeckux u eCmecmeeHHOHAYYHbIX OUCYUNTUH U 8
npuobpemams, ecmecmeenHOHAYYHbIX 3HAHUL obracmu mexunocgeproi bezonacrocmu
CMPYKmMypuposamo u 07151 pewierus 3a0ay 0Jis1 ONUCAHUSAL U paciema npoyecca
NnpuMeHAmd npogheccuonanvbholl NnOCPEOCmMEOM NPOSPAMMUPOBAHUSL.
mamemamudeckKue, oesmenbHoCmu — HpuMeH;zem cneyuaiu3upoBanHoe
ecmecmeeHHOHayYHble, HUNI-OIIK-1.3 IIpumenenue npozpammnoe obecneuenue O
coyuanbho- npogheccuoHanbHblxX 3HAHUL 6 N0020MOBKU OM4emos, 00KIA008, cmamell
OKOHOMUYECKUE U obracmu mexHocgheproti — Ipumensiem cospemennble naxemul
npogeccuonaivHvie bezonacnocmu 05 peuterus NPUKTIAOHBIX NPOSPAMM, 6 MOM HUCIE C
3HaHUs 6 obnacmu 3a0ay nPogheccuoHaIbHOU OMKPBLMBLM UCXOOHBIM KOOOM OJIsL
mexnocgeprou desimensHoCMU ONUCAHUSA U pACYema NPoYeccos U CUCmem

66301’ZLZCHOCI’I’114, peuwanto
CJI0JfCHblE U l’lpO6Jl€MHbl€
60Nnpocsl

0Ji51 9KOJL02UHECKO20 AHANU3A

— Ilpumensem cneyuanusuposanroe
npocpammHoe obecneverue OJisl
MAMeMamu4ecKko20 ONUCAHUS NPOYECcos U
IKCHEPUMEHMATLHBIX OAHHBIX




4. CTPYKTYPA U COJEP)KAHUE YUYEFHOU JUCHUAILJIMHBI/MOJY.JIS

OO6mmast TpyA0EMKOCTh YUeOHOH TUCIUILIHHBI/MOIYJIS 110 Y4eOHOMY IIJIaHy COCTaBIISET:

no oyHoul ¢hopme oOyuenus — 6 3.e. 192 yac.

4.1. Crpykrypa yueOHON AUCIUTUTMHBI/MOIYJIS ISl OOYYArOIIUXCS 110 BHIaM
3aHATUH (oyHas popma obyueHus)

CTpykTypa H 00beM JUCHHILIMHBI

CamocTosiTeJibHasi padoTa
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4.2.  CtpykTypa y4eOHOH JUCITUTITUHBI/MOAYJIIS JJIs 00yJaromuXcs Mo pa3eiaM U TeMaM JUCIUIIINHEL: (ouHas popMa o0yueHus )
Ilnannpyemblie Bubl yueOHOH padoThl
(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJabTaThl Buasl 1 ¢gopmMbl KOHTPOJIBHBIX
OCBOEHHA: o 2 MepoNpUsITHii, 00ecreunBaloLue 1Mo
Koz(b1) . HaunmenoBanue pa3iesios, TeM; = 3 = g E COBOKYITHOCTH TeKYIINii KOHTPOJIb
opmupyemoii(bix) (hopma(bl) IPOMEKYTOUHOI aTTeCTALUH & g § g g g g g yCIIeBaeMOCTH;
KoMneTeHuuu(if) u o 2. § s - 5 =
HHMKATOPOB = = g S =S S5 ¢GopMBI NIPOMEKYTOUHOTO KOHTPOJISI
JAO0CTHKEHUS Z £ & \§ é = E s é yemesaemocTy
KOMIeTeH Ui é I% g é g lg = 8 g
Bmopoii cemecTp
OIIK-1: Pa3nen |. OcHOBHBIE OnepallMOHHBIE CHCTEMBI X X X X 36
HJ-OIIK-1.1 [Mpaktudeckoe 3ansTre Ne 1.1 4
H/-OIIK-1.3 [ToHsiTHE ONEPallMOHHON CUCTEMBL.
[TpakTrueckoe 3anstue Ne 1.1 6 X DOopMBI TEKYIIIETO KOHTPOJIIS
Osnakomiienue co cpenoit Linux OS na npumepe CAE Linux, o paszeny |
OCHOBBI pabOThI C CUCTEMOM, YCTAaHOBKA. yCTaHOBKA Tecmuposarnue Nel
CIeIMaTM3MPOBAaHHBIX MakeToB. Bupryanuzanus
[Mpaktudeckoe 3ansiTre Ne 2.1 8 X
Windows OS, ocHOBbI pabOThI C CHCTEMO#, YCTaHOBKA.
YCTaHOBKA CIEIMAIM3UPOBAHHBIX MMAKeTOB. BupTyanuzarmsi.
OIIK-1: Pa3nea |1. Bgedenue 6 npocpammuposanue X X X X 36 DOopMBI TEKYIIETO KOHTPOJIS
HJ-OIIK-1.1 [TpakTrueckoe 3anstue Ne 2.1 2 X o pazneny Il:
H/-OIIK-1.3 Ionstre anroput™Ma. OCHOBHBIE aITOPUTMHUUECKUE Pewenue konkpemmuvix npakxmuueckux
KOHCTPYKIMH. SI3bIKH IPOrpaMMHUPOBaHUS 3a0au
[IpakTudeckoe 3anstre Ne 2.2 2 X
BBeneHue B nporpaMMHpOBaHUE HA A3bIKaX BHICOKOIO YPOBHSL.
[Ipaktuueckoe 3anste Ne 2.2 4 X
Tuns! ganaeix. Onepanyu Haa JaHHBIME. CHHTaKCHC SI3BIKOB
BBICOKOTO YPOBHHI.
OIIK-1: Paznen 1. Pewenue konkpemnoix 3adau na asvixe Phyton 36 DopMBI TEKYILIETO KOHTPOJIS
HI-0OIIK-1.1 [IpakTudeckoe 3ansatue Ne 3.1 6 o pazaeny Ill:
HJI-OIIK-1.3 @ynkiuu B Phyton. Maccussl. Moyiis numpy Pewenue konkpemuvix npaxmuueckux
[TpakTrueckoe 3anstue Ne 3.2 6 2 3a0ay
['paduxu. Moayne matplotlib




Ilnannpyemblie

Bubl yueOHOH padoThl

(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJabTaThl Buasl 1 ¢gopmMbl KOHTPOJIBHBIX
OCBOEHHSI: o 3 MeponpusTHIi, 00ecnieYnBaOLIHe 10
KO/(bI) . © Q = & E -
HaumenoBanue pasjenos, Tem; I 3 g5 g COBOKYIMHOCTH TEKYIIHil KOHTPOJIb
o " 3] G
popmupyemoii(bIx) (opma(b1) IPOMEKYTOUHOI aTTeCTANN s § & g3 § = g g yCIIeBaeMOCTH;
KomMneTenuuu (i) u . g . S ® A g &
< 2 E o £ 2 S 7. (hopMBI MTPOMEKYTOUHOT0 KOHTPOJISI
HH/IHKATOPOB = E = g g EE S g
MOCTHIKEHHUSI g E_ = S 8 E g =8 yenepaemoctu
KOMIIeTeH Uit = = 8 S g = £ S s
[Mpaktuueckoe 3ausiTre Ne 3.3 7 2
bubnmroTexu, BCTpOGHHBIE B humpy
Ox3amen X X X X 48 Ox3amen
HUTOI'O 3a émopoii cemecTp 45 4 147
HNTOI'O 3a Bech epuon 45 4 147




4.3. Kpatkoe comepxaHue yuebHoU OUCYUNIUHBL
Ne nn LR DS P L Copep:xanue pa3aesa (TeMbl)
TEMbI TUCHHUIIJINHBI
Pazgean | OcCHOBHBIE ONepanMOHHbIE CHCTEMBbI
[IpakTiueckoe | [loHsTHE OMIEpaIioHHONW | ApXHUTEKTypa, Ha3HAUYeHHE U (PYHKIIUU OTMePallnOHHBIX
3ansitue 1.2 CUCTEMBI. cucteM. OCHOBHBIE CEMEINCTBA OMEPALMOHHBIX CUCTEM.
WHTepdelics omepariioHHbIX CHCTEM.
[Ipaktuueckoe | O3HaKOMIIEHHE CO IlepBoHavyanbHas pa3MeTKa KECTKOTO JUCKaA. 3arpy3uuK
3ansaTue 1.2 cpenoii Linux OS na GRUB. YcraHoBKa onepaiyoHHON CUCTEMBI.
npumepe CAE Linux, ITonp3oBaTenbckue HacTpolku. [IpuknagHble TpUIOXKEHNS B
OCHOBBI PabOTEI € pamkax paccMmarpuBaemor OC. Y cTaHOBKA ONIEPATMOHHOM
CUCTEMOM, YCTaHOBKA. CHCTEMBI B BUPTyalbHYIO cpery. OcobenHocTr pabotsl ¢ OC B
YCTaHOBKa BUPTyaJbHOI cpene. JlobaBieHne KOMIIOHEHT, yCTaHOBKA
CIHEIMATN3UPOBAHHBIX ctoponsero [10.
naketoB. Buptyanuzanus
IMpakTryeckoe | Windows OS, ocHOBBI VYcranoBka OC Ha ¢uzndeckrie KOMIbIOTEpHI. beicTpas
3ansitre 1.3 paboThI C CUCTEMOH, YCTaHOBKA, YCTaHOBKA C MOMOIIIbIO cKpunToB. [IpaBuia
YCTaHOBKA. yCTaHOBKa nuuensupoBanus u akruBusaus Windows. Yceranoska OC B
CHELUaTN3UPOBAHHBIX BUPTyalbHYIO cpeny. Hactpoliku Opanamayspa. [Ipukianabie
MaKEeTOB. pUIoKeHUs B pamkax paccmarpuaemoii OC. [lobGarieHue
Bupryanusamus. KOMIIOHEHT, YCTaHOBKa cTopoHHero T10.
Pazpen Il Beeoenue 6 npozpammuposanue
IIpaxktnueckoe | IlonsTHe anropurMa. HcTopus s13p1k0B MporpammupoBanus. Komnumanus u
3aHsTue 2.1 OCHOBHBIE UMHTepHOpeTanus. S3piku nporpaMmupoBanus. [lonstue
AITOPUTMHYECKHE anroputMa. OCHOBHBIE aITOPUTMUYECKUE KOHCTPYKLIHH.
KOHCTPYKLUU. S3bIKH Bitok-cxembl anropuTMoB.
IPOrpaMMUPOBaHUS
[Ipaktnueckoe | Breaenue B [Tapaaurmel nporpamMmupoBanust. Tunuzanus B A3bIKax
3aHsTHE 2.2 MPOrpaMMUPOBaHKE HA POrpaMMHUPOBaHUsl. AGCTPAKTHBIE KOHCTPYKIIHUHU U S3bIKH
SI3BIKaX BBICOKOTO BBICOKOT'O YPOBHS.
YPOBHSL.
[Ipaktnueckoe | Tumnbl JaHHBIX. Tuns! ganabex. Yncna. ApugMeTnuecKue onepanyu C
3aHsTHe 2.3 Onepanuu Hag JaHHBIMH. | yuciiaMd. CTpOKU. Y CIIOBUS U JIOTHUECKHUE OIlepaliu.
CHHTaKCHUC SI3BIKOB Maccussl. Criucku. Koprexu. Crnoapu. Lukiel. Pemmenne
BBICOKOI'O YPOBHSI. KOHKPETHBIX 331a4.
Pazgen 111 Pewenue konkpemmuwix 3a0au na szvike Phyton
IMpakTuyeckoe | @ynkimu B Phyton. Hcnonb3oBanue QyHKIUHA U npouenyp. [lapameTpsl u
3ansTre 3.1 MaccuBsl. Moayiib aprymMmeHTsl QyHKuuid. O6acTb BUANMOCTH IIEPEMEHHBIX
numpy JIOKaJIbHBIE U TII00aNbHBIC TIepeMeHHbIe. PeKypCHBHEIA BHI30B
¢ynkunu. Co3nanue U MHICKCAIIUS MACCHBOB.
Apudmernueckue onepanuy U GyHKIUHA ¢ MACCHBAMHU.
JIBymepHBIe MaccuBbl, popMa MaccHBOB. Pemenne
KOHKPETHBIX 33]1a4.
[Ipaktnueckoe | I'paduxu. Momgyns [Ipocteie rpaduky. 3aroyI0BOK, MMOAIUCH, CETKa, JIETeH 1a.
3aHsiTHE 3.2 matplotlib Heckonbko rpadukoB Ha 0OHOM osIoTHE. [ HCTOrpaMMBl,
JIuarpaMMbl-cTonOLbl. KpyroBele 1 KOHTYpHBIE JUarpaMMBbI.
Tpéxmephsbie rpaduku. YueT ommbok. PereHre KOHKPeTHBIX
3ajad.
[IpakTuueckoe | bubnumorekwu, DneMeHTHI IMHEHHOH anreOpsl. bricTpoe mpeobdpa3oBanue
3ansTHe 3.3 BCTPOEHHBIE B humpy ®ypse. ['enepanus ciayyaiiHbIx yncen. Penenne KOHKpETHBIX

3a1a4.
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4.4,  OpraHuzanus caMOCTOSITEIILHON padOThl 00yYarOIINXCS

CamocrosarenbHas paboTa CTyJeHTa — oOs3aTeNbHass 4acTh O0pa30BaTeIbHOIO Mpoliecca,
HarpasJeHHas Ha pa3BUTHE TOTOBHOCTH K MPO()ECCHOHANTBHOMY H JITYHOCTHOMY CaMOOOpa30BaHHIO,
Ha [IPOCKTUPOBAHUE JTAJIbHEWIIEr0 00pa30BaTEeIbHOTO MapIIpyTa U MPOPECCUOHATBHON Kaphephl.

CamocrosiTenbHas paboTa 00yJaronyxcs Mo AUCHHUIUIMHE OPraHW30BaHa KaK COBOKYITHOCTb
aAyJIMTOPHBIX W BHEAYJUTOPHBIX 3aHATUA H padoT, 00ECIMEeYMBAIONINX YCIEIIHOE OCBOCHUE
JMCIIUTIIMHBL.

AynmuTopHas caMmocTosiTenbHas paboTra O0ydaromuxcs MO JUCHUIUIMHE BBIMOJHACTCS Ha
y4eOHBIX 3aHATUSAX TIOJ PYKOBOJACTBOM IIperojaBareis M IO €ro 3aJaHuio. AyIUTOpHas
caMocTosATelIbHas paboTa 00YYaIOIIMXCs BXOAUT B OOIIUI 00beM BPEeMEHH, OTBEACHHOTO YYCOHBIM
IUTAHOM Ha ayIUTOPHYIO pabOTy, U PeriIaMeHTUPYETCs pacliuCaHueM y4eOHBIX 3aHATHH.

BHeayauTopHas caMocTosiTeNbHAsE paboTa 00y4aroUMXxcs — IUTAaHUpyeMasi yueOHasi, Hay4HO-
HCCIIEeI0BATEIbCKAs, IPaKTUYecKasi paboTa 00ydJaromuXcs, BBIMOJIHAEMasi BO BHEAY IUTOPHOE BPEMSI
0 33JIaHUIO M IIPU METOJUYECKOM PYKOBOJCTBE IPENOAaBaTeNs, HO 0e3 ero HEHOCPEeICTBEHHOIO
y4JacTusl, pacliCaHHeM Y4eOHbIX 3aHATUH HE PErJIAMEHTHPYETCH.

BueayauropHas camocTosiTeNnbHast paboTa 00y4aronuxcsi BKJIIOYaeT B ce0sl:

- NO020MOBKY K NPAKMUYECKUM 3AHAMUAM, IK3AMEHY,

- uzyueHue y4eoHvIx nocooul;

- uzyueHue pasoeios/mem, He BbLIHOCUMbBIX HA JNEKYUU U NPaAKmMudeckue 3aHsAmusl
CamocmosmeslbHo,

- usydenue meopemudecKkoeco U npaKkmuiyecKkoeo mamepuaia no peKOMeHaOGaHHblM
UCMOYHUKAM,

- no02omosKa K npOMeofcymouHoﬁ ammecmayuu 6 mevyeHue cemecmpa,

CaMmocrosiTenbHass paboTra o0y4arolMXCs € ydacTHeM IpernojaBaTens B (opme HHOU
KOHTaKTHOM pabOThl MpeaycMaTpuBaeT TpPYNIOBYI0 M (WIM) HMHAMBUAYAIbHYIO paboOTy C
00yJaromyMUCs U BKITIOYAET B ceOsl:

- nposedenue UHOUBUOVATLHLIX U 2PYANOBbIX KOHCYIbMAYUll NO  OMOENbHbIM
memam/pazoenam OUCYUniIuHbol,

- nposedenue KOHCYIbmayuii nepeo dK3ameHoM

HepequL paSI[CJ'IOB/TeM/, MHNOJIHOCTBKO HJIM YaCTHYHO OTHECCHHBIX Ha CaMOCTOATCIIBHOC
HN3YYCHHUC C MMOCICAYIOIIUM KOHTPOJICM:

Buasbl u popmbl .
KOHTPOJBbHBIX ﬁ
HaunmenoBanmue pasgena - 13)
o MepONPUATHH ]
/TeMBI oucyuniumbl, 3agaHuda 1Jisl CAMOCTOSATEIbLHOM =
Ne (YYUTBIBAKOTCS =
BbIHOCHMbIE HA padoThI Q
IIPU NIPOBEAECHUHU =
CaMOCTOSITEJIbHOE H3yYCHHE =
TeKYyIero 29
KOHTPOJIs1) ==
Pazgen | IHouck nudopmanuu B od1acTu TexHochepHoi 6esonacHocTH. CHCTEMBI
ABTOMATH3HPOBAHHOTO NMPOEKTUPOBAHUS
Tema 1.1 TlonsiTue onepanuoHHOM H3yuums TEOpETUUECKUN MaTepuall | ycmuoe 11
CUCTEMBI. (o pexkoMeH1I0BaHHON Y4eOHOH 1 cobecedosanue
HAy4YHOU JIUTEparype). no
[ToaroToBUTHCA K TPAaKTUUECKUM pe3yavmamam
Tema 1.2 O3HaKoMIIEHHE cO cpejioli | paboTam. 6bINOHEHHOU 11
Linux OS na npumepe CAE pabomei
Linux, ocHOBBI pabOTEI ¢
CUCTEMOMH, YCTaHOBKA.
YCTaHOBKa




CIIEIHATN3UPOBAHHBIX
NakeToB. Bupryanusanus
Tema 1.3 Windows OS, ocHOBEI 11
paboTHI C CHCTEMOH,
yCTaHOBKA. YCTAHOBKA
CTCIUANTN3APOBAHHBIX
nakeToB. BupTyanuzanus.
Paznen Il Beeoenue 6 npozpammuposanue
Tema 2.1 [Tonarue anropurma. H3yyums TEOPETUYECKUM MaTeEpUan | ycmHoe 11
OcHoBHBIE (o pekoMeHI0BaHHOW Y4eOHOH 1 cobecedosanue
ANTOPUTMHUYECKHUE HAYYHO JuTepaType). no
KOHCTPYKIHH. SI3BIKH [ToaroTOBUTHCS K MPAKTHYECKUM pesyrvmamam
IPOTrPaMMHUPOBAHHUS pabotam. BbINONHEHHOU
Tema 2.2 Bsenenue B pabomol 11
MPOrpaMMHUPOBAHUE Ha
SI3bIKAX BHICOKOTO YPOBHSI.
Tema 2.3 Tune nanuaex. Onepanuu 11
HaJ naHHbpIME. CHHTaKCHUC
SI3BIKOB BBICOKOTO YPOBHSI.
Pasnea |1l | Pewenue konkpemnuvix 3a0au na szvixe Phyton
Tema 3.1 @yukuuu B Phyton. H3yuums TeopeTndueckuil MaTepuan | Bwinoauenue 11
Maccussl. Mogyas numpy | (1o pekoMeHI0BaHHOW y4eOHOH U Kypcogoti
Tema 3.2 I'pacduxu. Moyib HaY4IHOH JuTepaType). pabomvi 11
matplotlib [MoAroTOBUTHCS K MPAKTHYECKUM
paboram.
Pewenue kxonkpemuuix 3a0au
MOOENUPOBaAHUsL
Tema 3.3 bubnuoTtexu, BCTpOCHHBIE B 11
numpy
4.5. IlpumeHeHHE IEKTPOHHOTO O0yUCHHUS, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUI

Peanuszanus nporpammsl yuedOHOU OucyunIuHbl ¢ IPUMEHEHUEM 3JIEKTPOHHOIO O0yUYeHUS U
JMCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOIMHA periaMeHTUPYETCs NEeHCTBYIOUIMMHU JOKaIbHBIMU
aKTaMU yHMBEpCUTETA.

VY4yebHas 1eATeNbHOCTh YACTUYHO MPOBOIUTCS Ha OHJIAHH-TIIAT(GOopMe 3a CUET MPUMEHEHUs
y4e0HO-METOINYECKUX ATEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB!

HCIO0JIb30BAHHE 00beM, BKJIIOYeHME B y4eOHBbIH
ucnoans3oBanue 0 u 10T
90 u JIOT Jac npoiecc
oOydeHune y4e0HO-MEeTOANYECKHE ITIEKTPOHHBIE OpTaHHU3aIHS
¢ BeO-TIOZIEP)KKOM | 0Opa3oBaTesIbHBIE PECYPCHl YHUBEPCUTETA CaMOCTOSITETIbHON  paboThI
1 kareropuu oOyyaromuxcs
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S. PE3YJIbTATBI OBYUEHMUA 11O JUCHHITTHHE/MOAY/IIO, KPUTEPUU OLNIEHKH YPOBHA
CO®OPMUPOBAHHOCTH KOMIIETEHIIUI, CACTEMA 1 IIIKAJIA OIIEHUBAHUA

5.1. CooTHeceHHe TAHUPYEMBIX PE3YJIbTATOB O0YUEHHSI C YPOBHAMH CPOPMUPOBAHHOCTU KOMIETEHIUH(H).

Yposnn Hrorosoe O“e“Ki‘ = Toka3aTean ypoBHs C()OPMUPOBAHHOCTH
copmupoBaHHOCTH KOJIM4eCTBO nATHOANIBHOM cHcTeMe - c - -
KOMIeTenmH(-ii) TRET 10 pe3ysIbTaTam yﬂnBepca.ﬂbﬂon(-l:lx) o H.lerO(])eCCI/IOHaJIb:{OI/l(-bIX) IlpO(l)CCCI/IOHaJ]bHOPlU(-le)
o T Texymeii u KoMIneTeHunu(-i) KOMIIETEeHUM KoMIeTeHunu(-i)
cucreme NPOMEKYTOYHOMH OIIK-1:
NJI-OIIK-1.1
1O pe3yJbTaTaM aTTecTaluM
Texymeii u H-0I1K-1.3
NPOMEKYTOYHOM
arTecTaluu
BBICOKHI 85-100 OTJINYHO/ OO0y4atontuiics:

3a4TeHO (OTIMYHO)/
3a4TEHO

— UCYEPTIBIBAIOIIE M JIOTUUECKH
CTPOWHO M3NaraeT y4eOHbIH
Marepual, yMeeT CBSI3bIBaTh
TEOPHIO C IPAKTHKOH, CIIPaBISIETCS
C pelIeHueM 3a/1a4
npodheCCUOHATBHOM
HAaIpaBJIeHHOCTH BHICOKOTO YPOBHS
CJIOKHOCTH, PABUIIBHO
000CHOBBIBACT NMPHUHSATHIC
peuieHus;

— cBOOO/THO OPHEHTHUPYETCS B
y4eOHOI 1 IpodecCHOHATEHOM
JUTEpaType;

—IPaMOTHO IIPUMEHSIET 3HAHUS B
o0xacTu TeXHOC(EepHOH
6€301acHOCTH MPH OITMCAHUN U
pacuere MpoueccoB MOCPEACTBOM
MPOrpaMMUPOBAHUS

— ZIaeT pa3BepHYTHIE,
MCUepIbIBAOLINE,
npodeccnoHaTLHO TPaMOTHBIC
OTBETHI Ha BOIIPOCHI, B TOM YHCIIE,
JIOTIOJIHUTENBHBIE.
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Yposuu Hrorosoe Onenka B IokasaTeau ypoBHsi C()OPMHPOBAHHOCTH
c(OpMHPOBAHHOCTH KOJINYeCTBO NATHOANIBHON cHcTEMe — — =
KOMIeTenH(-ii) IRET 10 pe3y;IbTaTam yHI/IBepcaJI])HOl/I(-EIX) 06menpotbeccnonangyon(-mx) IIpO(l)eCCI/lOHaJleOI/I“(-I)IX)
o T Texymeii u KoMIeTeHuu(-i) KOMIIeTeH M KoMIeTeHnuu(-i)
cucreme NPOMEKYTOYHOMH OIIK-1:
1o pe3yJjbTaram aTTecTaluu WJI-OMK-1.1
Texymeii u nA-OIIK-1.3
NMPOMEKYTOYHOMI
aTTecTalliu
TTOBBIIIICHHBII 65—-84 Xoporro/ OObyJatormmiics:
3a4TeHo (Xoporo)/ — JIOCTaTOYHO MOJPOOHO,
3a4TEHO IPaMOTHO U IO CYIIECTBY M3JIaraer
U3Y4EHHBIIl MaTepual, IPUBOJUT U
packpbIBaeT B Te3UCHOH (opme
OCHOBHBIE MOHSTHS;
— Ilpumensier 3HaHUS B 00JaCTH
TexHOC(hepHO# 6e30MacHOCTH IpH
TIOCTPOSHUN MOJIEINICH MPOLIECCOB 1
CHCTEM
— JIOTyCKaeT eANHUIHbIC
HerpyOBIe OIIHOKY;
— JI0CTaTOYHO XOPOIIO
OpHEHTHUpYETCS B Y4eOHOH U
npodeccroHaNbHOI JuTEeparType;
— OTBET OTpakaeT 3HaHHE
TEOPETHYECKOTO U MPAKTHYECKOTO
Marepuaia, He J0ITycKas
CYIIECTBEHHBIX HETOUHOCTEH.
0a30BBIN 41-64 YIOBJICTBOPUTEIBHO/ OO0yuaronmiics:
3a4TEHO — JIeMOHCTPHUPYET TeOpeTHYECKHe
(YIooBieTBOpUTENHHO)/ 3HaHUS OCHOBHOTO y4eOHOTO
3a4TEHO MaTepraa JUCHUILIHBL B 00beMe,

HEOOXOANMOM JUIsl JaJTbHEHIIIEero
ocBoenus OIIOII;

— JEeMOHCTpHpYeT (pparMeHTapHbIC
3HaHUS OCHOBHOW y4ueOHOM
JUTEPATYPHI IO JUCLIUIUINHE;

—  OTBET OTPakaeT 3HaHUs Ha
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Yposuu Hrorosoe Onenka B IokasaTeau ypoBHsi C()OPMHPOBAHHOCTH
c(hopMHPOBAHHOCTH KOJIHYECTBO NSITHOAUTLHOM cHCTEME - — -
KOMIeTenH(-ii) IRET 10 pe3y;IbTaTam yHI/IBepcaJI])HOl/I(-EIX) 06menpotbeccnonangyon(-mx) IIpO(l)eCCI/lOHaJleOI/I“(-I)IX)
o T Texymeii u KoOMIeTeHumnu(-i) KOMIIETCHIM I KOMIeTeHuu (-il)
cucreme NPOMEKYTOYHOMH OIIK-1:
1o pe3yJjbTaram aTTecTaluu WJI-OMK-1.1
Texymeii u W-OI1K-1.3
NMPOMEKYTOYHOMI
aTTecTalliu
06a30BOM YpOBHE TEOPETUIECKOTO H
MIPaKTHIECKOTO MaTepraia B
00BeME, HEOOXOIUMOM IS
JabHEHIICeH yueObl U MPeACTOSIICH
paboThI Mo NMPOGUITI0 00yUCHHUSL.
HU3KHAN 0-40 HEY/IOBJICTBOPUTEIILHO/ OOyuJaronmiics:
HE 3a4TEHO —  JIeMOHCTpHUpYET (hparMeHTAPHBIC 3HAHUS TCOPETHUICCKOTO M MPAKTHICCKOI0 MAaTEpUal, JOIMyCKaeT rpyonie
OLIHOKHM TIPY €T0 U3JI0KCHUH Ha 3aHATHAX U B XOJIC TIPOMEXKYTOYHOHN aTTeCTaIlHH;
—  HUCTBITHIBACT CEPhE3HBIC 3aTPYTHCHUS B IPUMCHEHUH TCOPCTHICCKUX MOJIOKCHHI MIPU PEIIICHUU
MIPAKTUIECKUX 3a/1a9 MPOPECCHOHATFHON HAIPABICHHOCTH CTAHIAPTHOTO YPOBHS CIIOKHOCTH, HE BIIAICET
HEOOXOAUMBIMH IS TOTO HABBIKAMH U TIPUEMAMHU;
—  BBINIONHACT 3aJ]aHUS TOJIBKO IO 00pasIly U MO PYKOBOJICTBOM IIPETIOAaBATEIIS;
—  OTBET OTpa)kaeT OTCYTCTBHE 3HAHWI Ha 0230BOM YPOBHE TEOPETHUECKOTO U MPAKTHISCKOTO MaTepHaia B
o0beMe, HeOOXOIMMOM JUTS TajbHEHIIeH YIeOBL.
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7. OIIEHOYHBIE CPEJICTBA JJIS1 TEKYIIETO KOHTPO.JISA YCOIEBAEMOCTH U TIPOMEXKYTOYHOM
ATTECTALUH, BKIIOYASA CAMOCTOSATEJBHYIO PABOTY OBYUYAIOIIIUXCA

[Ipu npoBeneHNU KOHTPOJII CAMOCTOSITENIbHON paboThl 00YYarOMIMXCsl, TEKYIIETr0 KOHTPOJIS U MPOMEKYTOYHOU aTTeCTallUU MO YYeOHOU OUCyUniIune
«OrnepalMoHHbIe CUCTEMbl M S3BIKM IPOTPAMMHPOBAHUS» TIPOBEPSETCS YPOBEHb C(POPMUPOBAHHOCTH Yy OOYYAIOUIMXCS KOMIIETCHIMHA U
3aIIaHUPOBAHHBIX PE3yJIbTATOB O0YUEHUs MO TUCIUILUIMHE (MOIYJIIIO), YKa3aHHBIX B pa3jiese 2 HACTOsIIeH TPOrpaMMBl.

7.1.  ®DopMbl TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH, TPUMEPHI TUITOBBIX 3a/1aHUIA:

DopMbI
Ne . Dopmupyemasn
TeKyIIEero IIpumepbl TUNOBBIX 3aaAHMIT
nn KOMIIeTeHI M
KOHTPOJIsA
1 | Tect Nel 1. Kak 30ByT co3maTens ornepanuoHHON cucteMbl Linux? OIIK-1
0 pas3zeIry Jluayc TopBanbac NA-OIIK-1.1
«OCHOBHBIE Ouapio Tanenbaym Na-OIMK-1.3
OIEPALMOHHBIC bumn I'eiitc
CUCTEMBI» ITon Annen

2. KDE, GNOME, Xfce - 3To Ha3BaHWUsL...
I'padmaeckux penakTopos

Cpen pa3zpaboTku

000J104eK OnepaMoHHON crucTeMbl Linux
Bpay3zepos

3. FAT noanepxuBaet ClIeAyIOUIUE TUIIBI (haiioB:

1) cnenmanbHBIN; 2) OOBIYHBIN; 3) IMEHOBaHHBIE KOHBEHEPHI; 4) KaTaJIOT - U3 MEPEUNCIEHHOTO
a)l,2

6)2,3,4

B) 1,4

r) 2,4

4. bazoBoli enuHMLIEH pacripeesieHns AUCKOBOTo npocTpancTBa s (aitnoBoii cucremsl NTFS sBisiercs
a) KJacTep

0) cerMeHT

B) CEKTOP

T') OTPE30K
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Ne Dopmel . dopmupyemasn
o TeKyLIero IIpumepbl TUIOBBIX 3a1aHUIA KOMIIeTeHIHSI
KOHTPOJIsAA
Butom mocTyna Ha3pIBaeTCs COACPIKAIINICS B AECKPUIITOPE CTPAHHIIBI TPU3HAK
a) Mou(UKAITIH
0) mpuCyTCTBHA
B) OOpaIieHus K CTPAHUIIE
T) YPOBHS 3aIIUATHI
2 | Pewenue 3a0au 1. BeImonHATh TpH 3aJaHusl B 3aBUCUMOCTH OT HOMepa B crucke. UToObl y3HaTh HOMepa Bammx 3amanuit, | OITK-1
(3a0anul) HEO00XOMMO PEUINTh 3aJIauKy: Tpe- OyeTcs caenath 3aganus No m, No m+5, No m+10, rae m = (n—1)%5+1, | UA-OI1K-1.3
Ipaxmuuecxoe N — MOPSAKOBBIA HOMEP CTYIEHTa B CIIUCKE TPYMIIBI IO ayihaBUTY.
3auamue 2.3 Ucnons3ys apudmernaeckre onepatopsi (+, —, *, /, //, %), Hannmmte nporpaMMy (HeoOxogumas HHPOpMaIus
3alpalinBaeTcs y MoJIb30BaTeNs C KJIaBHATYPHI).
1. CocTtaBbTe apu(pMETHIECKOE BEIPAKEHHUE W BEIYUCIUTE N-€ YETHOE YHUCIIO (TIEPBBIM CYUTAETCS 2, BTOPHIM 4
U T.J.).
2. CocraBbTe apu(MeTHYECKOE BHIpOKEHHE H BBIYUCINTE N-€¢ He4E€THOe yrcio (mepBoe — 1, BTopoe — 3 u
T.J.).
3. CKOIBKO YeIOBEK HAXOAUTCS MKy i-M u k-M B ouepenn?
2. BEIONTHSATD TpH 3a/IaHHS B 3aBUCUMOCTH OT HOMepa B CIIMCKE TPYIIBI B aidaBuTHOM nopsike. Heobxoammo
caenath 3amanus N, N+5, N+10, m=(n-1)%5+1, raie n — HOMep B CHHCKE IPYTIIIHL.
1. Hanmmure nporpaMMy, Kotopasi OyJeT CyMMHPOBaTh BBOAMMBIE C KJIaBHATYyphl YUCa 10 TeX IOp, I10Ka
OHU TIOJIOKUTENHHBI.
2. Hanummre mporpaMMy, Kotopasi OyJeT CyMMHpPOBaTh BBOJMMBIE C KIIABHATYPBI YUCIA JI0 TeX IMOp, IMOKa
OHHU OTPULIATEIbHBL.
3. Hanummre mporpaMmy, Kotopasi OyJeT CyMMHPOBaTh BBOJAWMBIE C KJIABHATYPHI YUCIa JI0 TeX IOp, MOKa
OHU HE PaBHBI HYJIO.
3 Pewenue 3a0au 1. BeImonHATh OHO 33/1aHUE B 3aBUCHMOCTH OT HOMepa B crmcke: (n-1)%10+1, roe n — Homep B crmcke. | OIIK-1
(3a0anuii) Hanummre QyHKIOUIO, BBIYMCISIIONIYIO 3HA4Y€HHs OJHOM W3 CIEAYIOIMX crnenuanbHbiX ¢QyHkouid no | M/-OIIK-1.3
Ilpaxmuueckoe pekyppeHTHO dopmyre. Peanm3yiite KOHTPOJIh TOYHOCTH BBIYUCICHHH C TOMOIIBIO JTOTIOJHUTEIHHOTO

sanamue 3.1

napamMeTpa € CO 3Ha4eHHEM [0 YMONYaHHiO0 (CIIeyeT OCTAHOBUTH BBIYMCIICHUS, KOTJa OYepesHoe
npubmkenre OyJeT OTIMYAThCA OT IpeabLIyliero MeHee, yeM Ha 1071°). Peanusyiite BbI30B (QyHKIMH
Pa3sTUIHBIMA CITOCOOAMMU:

* C OJIHUM TO3MIIMOHHBIM MapaMeTpoM (IIpU 3TOM OYyJIET MCII0JIb30BaHO 3HAYCHHUE 10 YMOJIYAHHUIO);
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DopMbI
Ne . ®opmupyemasi
o TeKyLIero IIpumepbl TUIOBBIX 3a1aHUIA KOMIIeTeHIHSI
KOHTPOJIsI
* ¢ IByMs MTO3UIMOHHBIMY MapaMeTpaMHu (3HaueHHE TOYHOCTH OyJIeT epelaHo KaK BTOPOH apryMeHT);
* [IepeaB 3HaUeHUE KaK HMCHOBAHHBIN IapaMeTp.
Cremaiite 3 QyHKIIUU TIpOIeAypy (BMECTO TOTO, YTOOBI BEPHYTH Pe3yIbTaT C MOMOIIBIO Ofeparopa return,
BBIBEJUTE €r0 BHYTPH (YHKLMH C TOMOLIBIO (DYHKIIMH print).
1. 'unepbonnyeckuii KOCUHYC 1O (GOpMyJIe [UI SKCIIOHEHTBI, OCTABIISIS TOIBKO claraeMble ¢ YTHBIMU n. s
MIPOBEPKH HCIIONIB30BaTh (PyHKIMIO math.cosh(x).
2 lN'unepOonmyeckuii cuHyC 10 (HopMyJIe IJisl IKCTIOHEHTHI, OCTaBJISIsI TOJBKO cllaraeMble ¢ HeUETHBIMHU N. J{J1st
MPOBEPKH HCIONB30BaTh PpyHKIMI0 math.sinh(x).
3. @OyHkius omMOOK, TaKKe M3BECTHAsl KaK MHTErpan OLIMOOK, MHTErpajl BEPOSTHOCTH, WINM (DYHKIHS
Jlamnaca:
2 [* _p y R R
erf(:c):f e tdt = 7271_[7
VT Jo VT = 2n+1 10 0
Jlnst mpoBepKH UCIOBb30BaTh QyHKIMIO SCipy.special.erf(x).
2. B 3apanusx cieyeT BBIIOIHUTH TPU MYHKTA B 3aBUCUMOCTH OT HOMEpa B CIHMCKE TPYNILI B allhaBUTHOM
nopsiake. Heobxomaumo crnenate 3aganus Nem, Nem+5, Nem + 10, m = (n — 1)%5 + 1, rie n — HOMep B crincke
TPYIIIBL
Co3paiiTe U BBIBEAUTE HA SKpaH MaccuBbL. [10Ty4nBIIMECcs MATPUIBI COXPAHUTE B TEKCTOBBIE (DaiIIbL.
1. u3 Hyne# ogHoMepHbIe umHEL 10 1 55, MaTpuity pasmepamu 3 X 4, TpéxMepHBIA MacCuB QOpMbI 2 X 4 X 5;
2. U3 eAnHUIL oJHOMepHbIe THHBI 10 1 55, MaTpuiry pazmepamu 3 x4, TpEXxMepHBI MaccuB GOPMEI 2 X 4 X 5;
3. U3eBATOKOAHOMEPHBIeTNHBI 1 0u5 5, MaTpuiypasMepaMu3 x4, TpéXMepHbI MaccuB GOpPMEI 2 X 4 X 5;
[IpoTtaOynupyiiTe (BeluMcIMTe 3HaYeHHUs (QYHKUMH NPH MU3MEHEHMH apryMEeHTa B HEKOTOPBIX Hpeaeiax C
3a/IaHHBIM I1aroM) (YHKIIAH:
1. x* Ha otpeske x € [-2; 2] ¢ marom 0.01, ¢ marom 0.1, ¢ marom 0.25;
2. x* na orpeske X € [-2; 2] ¢ marom 0.01, ¢ marom 0.1, ¢ marom 0.25;
3. x* ma otpeske x € [2; 2] ¢ marom 0.01, ¢ marom 0.1, ¢ marom 0.25;
4 | Pewenue 3a0au Jlis KaXJ0r0 U3 3aJaHuil JaHHOTO pa3/iela ClIeAyeT BhIOJHUTh 1 BapuaHT ¢ HomepoM (n — 1)%m + 1, rnen | OIIK-1
(3a0anuii) — HOMEp B CITUCKE TPYIIIBI, & M — YKCIIO0 33 IaHHMH. NA-OIIK-1.3
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1011

DopMbI
TeKylIero
KOHTPOJIsI

IIpumepbl TUNOBBIX 3aIaHUM

Dopmupyemasn
KOMIIeTEeHIUsI

Ipaxmuuecxkoe
sauamue 3.2

[Moctpoiite rpadukn cnenyromux QyHKIUMA, UCIIOIB3YS MIar BEIOOPKU TaHHBIX 110 a0CIHCCE U3
HpPEIbIAYILEro 3aJaHus:

1. x? ma otpeske x € [-2;2];

2. x3 ma orpeske x € [-2;2];

3. x* ma otpeske x € [2;2];

JI1st IOCTPOEHHOTO B PaMKaX MPeIbLAYLIEro 3a1anus rpaduKa H3MEHUTE:
* LIBET JINHUHK;

* THI JIMHUM U MapKepOB;

* [I1ar BBIOOPKHU JaHHBIX.
Hanee BBeaute ceTky. CoxpaHUTE NOMy4YeHHBIH rpaduk B (aiin, onpolyiite coxpaHsaTh (Gaiin B pa3HbIX

dopmarax: png, pdf, jpg, eps.
Ioctpotite cemericTBO (pyHKITHIT Ha OTHOM TpaduKe pa3InIHbI- MH [[BETAMHU:
1. cTeneHHbIe MHOTOWICHBI C IIEIBIMU CTENEHIMU OT 1 10 6 Ha oTpeske [—1; 1];

2. cuHycouabl y = sin(wt) ¢ yactotamu ® = 27, ® = 37, ..., ® = 8w Ha oTpe3ke t € [—1; 1];

3. cunycounl y = sin(2nt + ¢0) ¢ HauanbHbIMU (azamu 0 = 0, 0 = 7/6, ..., 0 = 57/6 Ha oTpe3ke t € [—1;
1];

Pewenue 3a0au
(3a0anul)
Ipaxkmuuecxoe
sausmue 3.3

st 3apanuii, cogeprkamux OONbIIOe YUCIo BapuaHToB (0T 4 u OoJiee) cielyeT BHIIIOIHNATE | BApUAHT C
HomepoM (n — 1)%m + 1, rae n — HOMep B CHHCKe IPYMIIBI, a M — YUCIIO 3aJIaHHH.

Pemmre cucremy nuHEHHBIX ypaBHeHHH. MaTpuiy K03()(UIeHTOB U cTo10e1] CBOOOTHBIX WICHOB
MPOYUTANTE U3 TEKCTOBBIX (haiJIOB, CO3JIAaHHBIX paHee. 3alHIIUTE B HOBBIH TEKCTOBBIN (haiiil Mosy4eHHbIC
KOPHH.

CrenepupyiitTe Ha0Op 3HaYCHUH 3a1aHHON (PYHKIMK C IIyMOM. ATIIPOKCUMUPYHTE €ro OIMHOMOM BTOPO
creneHy. Ouenute omKOKy annpokcuManuu. [locrpoiite rpagux. OyHKIMH:

1. mapa6ona y = x*> — X — 6 Ha oTpe3ske [~4; 4] ¢ GeNBIM IIyMOM, PACTIPENETERHBIM TT0 HOPMAILHOMY 3aKOHY
¢ mapametpamu (0; 1);

2. mapabona y = x* — x — 6 Ha oTpe3ke [—4; 4] ¢ GeNbIM ITyMOM, pacipeIeEHHBIM

IO paBHOMEPHOMY 3aKoHy Ha otpeske [—10; 10];

3. mapa6ona y = x*> — X — 6 Ha otpe3ke [~4; 4] ¢ GeBIM ITyMOM, PaCTIPEIETEHHBIM 110 3aKOHY %2
(random.chisquare) ¢ mapameTpamu (6; n), rae 6 — KOJIMYECTBO CTENeHeH cBOOOIBI lyMa, a N — JJIMHA
pianay;

OIK-1
WJI-OTTK-1.3
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7.2.  Kpurepuu, mIKaabsl OLICHUBAHUA TEKYLIETO KOHTPOJIS yCIIEBAEMOCTH

HaunmeHnoBaHue
OIICHOYHOT0 IIIxaabl oLleHUBAHUA
(Kggigf;]:{o- Kpurepun oneHuBaHusA
100-6anpHas [aTubasabHas
OLIEHOTHOTO cucrema cucrema
MepONpPUSTHS)
Tect Nel 3a BBITIOTHEHHE KaXKAO0TO TECTOBOTO 3aJJaHsI HCITBITYEMOMY BBICTABIISIOTCS OaJLTbI. 8 — 10 6annos 5 85% -
HomMuHanpHast mkana mpeamonaraet, 4to 3a MPaBUIbHBIA OTBET K KaXKIOMY 3aJJaHHIO 100%
BBICTaBIIsI€TCS Oal, 3a He MPaBUIBHBIA — HOJb. B COOTBETCTBHY ¢ HOMUHAIIEHOM 6 — 7 6amior 4 65% -
ILIKAJIOM, OLIEHUBAETCS BCE 3aJaHHE B LIEJIOM, a HE Kakas-1100 u3 ero yacrei. TecT 84%
cocrout u3 10 BonpocoB. MakcuMaibHas OlleHKa 3a TecT — 10 6auios. 4 — 5 Gamios 3 41% -
64%
0 — 3 6amnoB 2 40% un
MeHee
40%
Pewenue 3a0au Obyuarowuiicss 0eMOHCmMpUpyem 2pamomHoe peuieHue 6cex 3a0ay, UCNONb308AHUe 13 - 15 6annos 5
(3a0anuil) NPAasUIbHLIX MEMOO08 PeUulenusl;
IIpooemoncmpuposano ucnoib306amue NPAGUILHbIX MEMo008 NPU peueHuu 3a0ay npu 8 — 12 bannos 4
HAMUYUU CyuwjecmeenHblx oumuoox 6 1-2 uz nux;
Obyuarowuiics Ucnonv3yem geprvle Memoobl peueHus, Ho NPAasuibHble OMeemsl 6 4 — 7 b6annos 3
OOAbUUHCMBE CTIYYAE8 (8 MOM YUCLE U3-3a APUPDMEMULECKUX OUUDOK) OMCYMCMEYIOM,
Obyuaowumcs UCnonb308aHbl HeGePHLLE MEMOObL PEUleHUsl, OMCYMCMBYION 6EPHbLE 0 — 3 bannos 2
omeembi.
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7.3. IIpomexyTouHas aTTecTalus:

dopma
T TunoBbie KOHTPOJIbHbIE 3aIAHUSI U HHble MaTepHAIbI dDopmMupyemas
JJISI IPOBEIEHNUST MPOMEKYTOYHOM ATTECTAI[N: KOMIIETE€HITHST
aTTeCcTAllNHU
OK3zamen. bunem 1 OIIK-1
8 ycmHou ¢hopme 1. Hcropus pa3BuTHS SI3BIKOB TPOrPAMMHUPOBAHUS NI-OIIK-1.1
no buremam 2. OcHosHble cemelicmea OnepayuoHHbLX CUCHEM NJI-OI1K-1.3
3. Hanucamv @yurxyuio npeobpazoeanus uyucia u3z OecsimepuyHou CUCMeMbl CUUCIEHUS 6 60CbMEPUUHYIO
cucmemy cuucienus. /st nepesooa Oenum 0ecamuyHoe YUcio Ha OCHOBAHUE BbLOPAHHOU CUCMEMbl CHUCTICHUS
U 3anucvlgaem OCMAmMKU Om OeleHus. 3anuuiem noayyeHHvle OCMamKu 6 00pamHoOM NopsoKe U NOIYUUM
ucxkomoe wucno. Ipumep 6gooa: 37510. Ilpumep 6vigooa: 567s
bunem 2
1. lowamue areopumma. OCHOBHbIE ANCOPUMMUYECKUE KOHCIMPYKYUU
2. Humepdeiicol onepayuoHHbix cucmem
3. Hanucams pynrxyuro npeobpazosanus Hucia u3 0ecAmepuyHol CUCmembl CHUCICHUSL 8 ULeCMHAOYAMEPUUHYIO
cucmemy cuucierus. st nepesoda oenum 0ecamuyHoe YUcio Ha OCHOBAHUE 8bLOPAHHOU CUCMEMbI CUUCTICHUS
U 3anucvleaem OCmMamKy om OeieHus. 3anuuem noayieHHvle OCMamKy 8 00pamHoOM NOpAOKe U NOJIYYUM
ucxkomoe wucno. B wecmnaoyamepuunou 3anucu yucna 10, 11, 12, 13, 14, 15 3anucviearomes 6ykeamu A, B,
C, D, E, F coomeemcmeenno. Ipumep 6sooa: 100010. Ilpumep svieoda: 3ESe.
bunem 3
1. ApxuTekTypa OnepanoHHBIX CHCTEM
2. Tunsl JaHHBIX
3. Hanucams pynxyuro, komopas 6yoem Haxooums mouKy nepeceyenus 08yxX NPsmuix, 3a0aHHbIX YPAGHEHUSMU:

y=ax2 + bx + cuy =dx + k. Heobxooumo Haiimu KOpHU YPAGHEHUs NO NAMU 3A0AHHbIM HOIb308AMENeM
Koapuyuenmam, OnsL 3MO20 HYHCHO COCMABUMb PABEHCMEO U3 08YyX ypasHenutl. [Ipoepamma 0ondcHa
seprymsb 06a yucna: x u y. lpumep seooa: 271211211211211. Ilpumep evigooa: [0, 2].
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7.4.  Kpurepuu, mKaabl OHEHUBAHUS IPOMEKYTOUYHOM aTTECTAllUN YUYEOHON AUCIMILIMHBI/MOJTYJIS

DopmMa IPOMeKYyTOYHOM
arTecTauuu

HaunMmeHoBaHHe OIIEHOYHOI'O
cpeacTBa

Kpurepun onennBanns

IIIxaabl oeHUBAHUS

100-0aj1bHAR IIaTnoannnLHas
cucTeMa cucTeMa

Ox3ameH:

8 ycmHolti popme no ounemam
Pacnpenesnenue 6awioB mo Bonpocam
ounera:

1-i#1 Bompoc: 0 — 10 Gamnos

2-# Borpoc: 0 — 10 Gammos

3-#1 Bompoc: 0 — 10 Gayos

OO6yyvaromuiics:

—  JIEMOHCTPHUpYET 3HaHUs, OTINYAIOIINECS [IyOUHOH 1
COJEeP)KaTEeNIbHOCTHIO, AAET MOJIHBIN HCUEPIBIBAIOIINI OTBET, KAK Ha
OCHOBHBIE BOIPOCHI OMJIeTa, TaK U Ha JIOTIOJTHUTENbHEIE;

—  cBOOOAHO BJaJ€eT HAYYHBIMU IMOHIATUSIMH, BEAET TUAJIOT U BCTYIAeT B
Hay4YHYIO TUCKYCCHIO;

- CIOCOOCH K MHTETPAIMY 3HAHUM 10 ONPEICICHHON TeMe,
CTPYKTYPUPOBAHHUIO OTBETA, K AHAIN3Y MOJIOKCHUH CYIIECTBYIOIINX
TEOPHiA, HAYYHBIX LIKOJ, HAMpaBJIeHHU TI0 BOMIpocy OmiieTa;

—  JIOTMYHO U JI0KA3aTEeNbHO PACKPBIBAECT MPOOIEMY, IPEATI0KEHHYIO B
ounere;

—  cBOOOHO BBHITIOJIHSIET MPAKTHUECKUE 3aJaHUs TIOBBIIEHHON
CJIO’KHOCTH, IPEAYCMOTPEHHBIE IPOrPaMMON, IEMOHCTPUPYET CUCTEMHYIO
paboTy ¢ OCHOBHOH U JIOTIONIHUTEILHON JTUTEPATYyPOH.

OtBeT He COAEPKUT (PAKTUIECKUX OMHMOOK U XapaKTepu3yeTcs IITyOnHOH,
MOJTHOTOH, YBEPEHHOCTHIO CYKJICHUH, HIUTIOCTPUPYETCS IPUMEPAMH, B TOM
4Hcie U3 COOCTBEHHOM MPAKTUKH.

24 -30 6amoB 5

OOyyarouics:

—  TIOKa3bIBaeT JIOCTATOYHOE 3HAHUE Y4eOHOro MaTepuaia, HO JOIyCKaeT
HECYIIECTBEHHBIC (PaKTHIECKHE OIIMOKH, KOTOPhIE CIIOCOOCH UCIIPABUTH
CaMOCTOSITENBHO, OJaroapsi HaBOAALIEMY BOIIPOCY;

—  HeJIOCTaTOYHO pacKphiTa MpodiiemMa Mo 0JJHOMY M3 BOIPOCOB OniieTa;
—  HEJOCTaTOYHO JIOTHYHO OCTPOCHO M3JIOKEHUE BOTIPOCa;

—  YCIICUIHO BHITIOJIHSET MPEAYCMOTPEHHBIE B IPOrpaMMe MPaKTUIECKUE
3aJjaHKs CpeHEH CI0KHOCTH, aKTUBHO paboTaeT ¢ OCHOBHOM JIMTEPaTypoid,
—  JEeMOHCTPHPYET, B IIJIOM, CHCTEMHBIH TOAXO0 K PELICHUIO
MPAaKTUIECKUX 33]1a4, K CAMOCTOSITEIbHOMY TIONIOJTHEHHIO U OOHOBJICHUIO

12 — 23 6annoB 4
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DopMa IPOMEKYTOUHOM
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOIO
cpeacTBa

Kpurepum onenuBaHus

IIIxajabl onleHUBaAHUSA

100-0aj1bHAR
cucremMa

IIaTnéannLHas
cHuCcTEMA

3HAaHWH B X0/ie AalbHelel yaeOHoi paboTh! 1 podhecCHOHANBHOMN
JESATSILHOCTH.

B oTBeTe packpbITO, B OCHOBHOM, COJIEp)KaHUE OMiieTa, UMEIOTCS
HETOYHOCTH MPH OTBETE HA JIOMOJHUTEIBHBIC BOITPOCHI.

OO6yyvaromuiics:

—  TOKa3bIBaeT 3HaHMA (parMEeHTAPHOTO XapaKTepa, KOTOphIe
OTJIMYAIOTCS TOBEPXHOCTHOCTHIO M MaJIOHN COAEPKATEIbHOCTBIO, TOMYCKaeT
(hakTHUIecKue rpyOble OMIMOKH;

—  He MOKeT 000CHOBATh 3aKOHOMEPHOCTH W MIPUHIIMIIBL, O0bSICHUTD
(axThl, HapyILIEHAa JOTUKA U3JI0KEHHS, OTCYTCTBYET OCMBICIEHHOCTb
MIpeICTaBIsIEMOT0 MaTepHana, PeICTaBICHNs O MEXIPEAMETHBIX CBA3AX
cia0kIe;

- CIIPaBJISICTCA C BBIIIOJIHCHUCM ITPAKTUYCCKUX 3aﬂaHHﬁ,
NpEeAyCMOTPEHHBIX IPOrPaMMOi, 3HAKOM C OCHOBHOM JTUTEPATYPOH,
PEKOMEHIOBaHHOW MPOrpaMMOii, JOMYCKAEeT MMOTPEIIHOCTH U OLIHOKH MPH
TEOPETUYECKUX OTBETaX M B XOJI€ MPAKTHUECKOH pabOTHI.

Conepxanue Omiiera packpbITo ci1abo, UMEIOTCSI HETOUYHOCTHU TIPH OTBETE
Ha OCHOBHBIE U JOTIOJHUTEIbHBIE BOIPOCH! OMJIETa, OTBET HOCHUT
PENpPOAYKTUBHBIN XapakTep. HeyBepeHHO, ¢ OOIBbIINMU 3aTPyTHEHUIMU
pemacT MPAKTUYCCKHUC 3aa4u W HE CIIPABJIACTCA C HUMU
CaMOCTOSITENIBHO.

6 — 11 OamoB

OOyuatomuiics, 00HapyHMBaeT CyIIECTBEHHBIE TPOOEIBI B 3HAHUSIX
OCHOBHOT0 y4eOHOT0 MaTepuana, JIoMycKaeT MPUHIUITHATBHbBIE OTHOKH B
BBITIOJTHEHHUH TIPEyCMOTPEHHBIX MPOTPaMMOil MPAKTHYECKUX 3aJaHHUH.

Ha GoutbIryro 4acTh IOMOJIHUTEIBHBIX BOIIPOCOB MO COJIEPKaHHIO IK3aMeHa
3aTpyIHSETCS AaTh OTBET WM HE JIAET BEPHBIX OTBETOB.

0 — 5 6ayutoB
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7.5. Cucrtema OLEHHBAHMS PE3yIbTATOB TEKYLIET0 KOHTPOJISI U IPOMEKYTOUHOM
aTTECTalUU.

OneHka no JUCLMILIMHE BBICTABISETCS 00yUaroneMycs ¢ y4ETOM pe3yJIbTaTOB TEKYLIEeH 1
IIPOMEXXYTOYHOH aTTeCTalUu.

®opMa KOHTPOJISI 100-6ananHas cucrema [IaTudannbHas cucrema
Tekymunii KOHTPOJIb:
- Tect Nel 0 - 10 6amoB 2-5
- Pemenue 3agau [Ipaktuyeckoe 0 - 15 6amoB 2-5
3aHatue 2.3
- Pemenue 3amau ITpakTrueckoe 0 - 15 6ammoB 2-5
3ansaTHe 3.1
- Pemenue 3agau [Ipaktuyeckoe 0 - 15 6amoB 2-5
3aHsTHe 3.2
- Pemenwue 3amau [IpakTidaeckoe 0 - 15 6ammoB 2-5
3ansTue 3.3
[IpomMexyTouHas aTTecTalus 0 - 30 6amioB OTJIMYHO
(ox3ameHn) XOPOIIIO
HToro 3a TMCHUTINHY 0 - 100 6amoB YAOBIETBOPUTEIBHO
3a4eT ¢ OICHKOM HEYJIOBJICTBOPUTEIHHO

[Tosy4eHHBI COBOKYIHBIN pe3ysIbTaT KOHBEPTUPYETCS B MATUOAIILHYIO CUCTEMY OLIEHOK B
COOTBETCTBUHM € TaOIMLIEH:

100-6aaabHas1 cucTeMa nTHOAUIbHAS CHCTEMA
3a4eT ¢ OLeHKO/IK3aMeH 3a4er
OTJINYHO
85 — 100 6amnos
3a4TEHO (OTJIHYHO)
XOPOIIIO
65 — 84 6anmoB p 3a4TEHO
3a4TEHO (XOPOIIIO)
OBJIETBOPHUTEIHHO
41 — 64 6anoB A p
3a4TeHO (YJOBIETBOPUTEIHHO)
0 — 40 6annos HEYJIOBJIETBOPUTEIEHO HE 3a4TEHO

8. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanmzanust mporpamMmbl TIpeayCMaTpUBAET HCIOJNB30BaHHE B TMpolecce OOydeHUs
CJIEAYIOUIMX 00pa30BaTeIbHBIX TEXHOIOTHIA:

- IpernojiaBaHle AUCHUIUIMH (MOJyJei) B (opMe KypcoB, COCTaBIEHHBIX HAa OCHOBE
pe3yJIbTaTOB HAYYHBIX HCCIEAOBAaHUI, B TOM YHCIE C Y4YETOM PETHOHAIBHBIX OCOOEHHOCTEH
npodecCHOHATBLHOM e TeTbHOCTH BBIITYCKHUKOB M TOTpeOHOCTel paboTonarenei;

- MOMCK M 00paboTka nH(OpMaluy ¢ UCTIOIb30BaHueM ceTu MHTepHerT;

- JMCTAaHIIMOHHBIE 00pa30oBaTeIbHbIE TEXHOJIOTUH;

- pa3d0op KOHKPETHBIX CUTYAIHil

9. INPAKTUYECKAS IOAT'OTOBKA

[IpakTHyeckas MOATOTOBKA B PaMKaxX yYeOHOU OUCYUNIUHbL PEATU3yeTCs MPU MPOBEACHUU
NPAKMUYeCcKUx 3auamui, npeoycmampuearwux ydyacmue o00y4arouuxcs 6 6blNOIHEeHUU
OMOEeNbHBIX 27IeMeHmoe pabom, CBA3aHHBIX ¢ OyAylel TpodeccuoHaIbHON NeATEeIbHOCTHIO.
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11.  OPIrAHM3AIMUSA OBPA30OBATEJIBHOI'O ITPOLECCA AJI JIUL C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbs

[Ipu oOy4yeHWUM NHI] C OrPAaHWYCHHBIMH BO3MOXKHOCTSMH 370POBbS W WHBAIHUJIOB
UCIIONIE3YIOTCSL TIOJIXO/BI, CIIOCOOCTBYIOIIHME CO3JaHHMI0 Oe30aphepHOil 00pa3oBaTEILHON CpEIbl:
TexHoJIOTHH TudepeHInan 1 WHAUBUAYAJILHOTO OOydYCHHUS, PUMEHEHHUE COOTBETCTBYIOLIUX
METOJMK 10 pabdoTe ¢ WHBAIHIAMH, WCIOJIH30BAHUE CPEACTB JUCTAHIIMOHHOTO OOIICHUS,
MIPOBE/ICHHUE JOTOJHUTEIBHBIX WHIWBHAYATbHBIX KOHCYJbTAIUHA MO HM3y4aeMbIM TEOPETHYCCKUM
BONIPOCAaM M TPAKTHYECKUM 3aHATUSM, OKa3aHHE MOMOIIM IPH IMOATOTOBKE K MPOMEKYTOUHOMN
aTTeCTaLMU.

[Tpu HEOOXOAMMOCTH pabodyasi mporpamMma JUCIHUIUITMHBI MOXET OBITh alanTUpOBaHA s
obecrieueHust 00pa3oBaTEIBLHOIO MPOIECCca JUIAM ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU 37I0POBBS, B
TOM YHUCJIE IS JUCTAHIIMOHHOTO O0YUYCHHSI.

YyeOHBIE W KOHTPOJBHO-U3MEPUTEIbHBIC MaTepUaabl TMPEACTABISIIOTCS B (opmax,
JOCTYIHBIX JIJISl M3yYCHUsSI CTYJCHTAMH C 0COOBIMU 00pa30BaTECIbHBIMH IMOTPEOHOCTSIMHU C YUETOM
HO30JIOTUYECKUX Py HHBAJIUIOB!

JUJIs TIONTOTOBKM K OTBETY HAa MPAKTUYCCKOM 3aHATHH, CTYJCHTAM C OTpPaHHMYCHHBIMU
BO3MOXXHOCTSIMHU 3[IOPOBBSI CpeIHEE BpPEeMsl YBEIUUHBACTCS 110 CPABHEHHUIO CO CPEIHUM BPEMEHEM
MOATOTOBKU OOBIYHOTO CTY/ICHTA.

JJ1s CTYyIEHTOB ¢ MHBAIMIHOCTBIO UM C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 310pOBbsI (hopma
MIPOBEJICHUS TEKYIICH U IPOMEKYTOYHOM aTTECTAMN YCTAHABIMBACTCS C YICTOM HHIUBHTY AITbHBIX
ncuXo(U3NUecKux 0coOeHHOCTEH (YCTHO, MUCHbMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIBIOTEpE, B
¢dbopMe TeCTUPOBAHUS U T.I1.).

[IpoMexyTouHas aTTecTalys Mo AUCLUUIIIMHE MOXET MPOBOAUTHCS B HECKOJIBKO 3TAroB B
dopMe pyOEKHOTO KOHTPOJISI IO 3aBEPIICHUIO HM3YYCHHS OTACITBHBIX TEM IUCHUIUTHHEBL [Ipn
HEOOXOJUMOCTU CTYACHTY MPEAOCTaBISIeTCS AOMOJHUTENbHOE BpeMs AJisi MOJIrOTOBKM OTBETa Ha
3a4eTe WIH DK3aMEHE.

Jlis ocyIiecTBICHHs] TPOLEAYp TEKYIIEro KOHTPOJS YCHEeBAaeMOCTH U MPOMEXYTOYHOU
aTTeCTalMi OOYyYalOlIUXCs CO3JAI0TCsA, TPH HEOOXOAUMOCTH, (OHABI OICHOYHBIX CPEACTB,
aJanTUPOBAHHBIE AJIS JTUI] C OTPAHMYEHHBIMUA BO3MOXHOCTSIMU 3/I0POBbS M TIO3BOJISIOIINE OIICHUTH
JIOCTIDKCHHE WMHU 3alUIaHUPOBAHHBIX B OCHOBHOW 00pa3oBaTeIbHOM MpOrpaMme pe3ysibTaToB
0o0y4eHHs W YpPOBEHb CPOPMHUPOBAHHOCTH BCEX KOMIIETEHIUH, 3asBIEHHBIX B 00pa3oBaTEIbHOMN
nporpamme.
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13. MATEPHUAJIBHO-TEXHUYECKOE OBECHHEYEHME JUCLHII/TUHBbI

MarepuanbHO-TEXHUYECKOE  OOeCleueHue  OuUCYUNIUHBL/MOOYIL TIpA  OOydYeHHUH ¢
MCIIOJIb30BAHUEM TPATUITMOHHBIX TEXHOJIOTHI 00yYeHUSI.

HaunmeHoBaHUe YUeOHBIX ayIUTOPMHI, . N
. OCHAIIEHHOCTh YYe0HBIX ayINTOPHii, JTadopaTopuii,
JIa00paTopuii, MACTEPCKUX, OMOJINOTEK,
. MAaCTEPCKHX, ON0JINOTEK, CIOPTHBHBIX 32J10B,
CIOPT3aJ10B, MOMENIEeHUH ISl XPAHEHHS H .
TMOMeEIeHH 115l XpaHeHUsI M MPOPUIAKTHIECKOTO
NMPOPUIAKTHIECKOTO 00CTy:KUBAHUA YIeOHOTO
00cyKUBAHUS Y4eOHOr0 000Py1OBAHMS U T.II.
000py10BaHHUsI U T.II.
115419, r. MockBa, yJ. /lonckas, a. 39, cTp. 4

ayAUTOPUHU JIJIs IPOBEICHUS 3aHATUI KOMIUICKT y4eOHOU MeOenH,

JIEKIIMOHHOT'O TUIIA TEXHUUYECKUE CPEICTBA O0YUCHUS, CITyXKaIue JIIs
MpecTaBiIeHus yueOHoi nHhopMarui 0OIbIIOi
ayJUTOPHHU:

— HOYTOYK;
— IIPOEKTOP,
— DKpaH

ayAUTOPUHM [IJIs1 IPOBECHUS 3aHATUI KOMIUICKT y4eOHOU MeOeH,

CEMHUHAPCKOI'0 THUIIA, TPYIIIIOBBIX U TEXHHYECKUE CPEICTBA O0YUCHHUS, CIIyXKallue s

WHJIUBUIYAJIbHBIX KOHCYIbTALUM, TEKYIIErO MpeicTaBiIeHus yueOHo# nHhopMauu 00O

KOHTPOJISL U POMEXKYTOUHON aTTeCTAIUH, 110 ayJIUTOPUHU:

MPAaKTUYECKOW MOJArOTOBKE, TPYIIIOBBIX U — HOYTOYK;

WHJIWMBUIYaJIbHBIX KOHCYJIbTAIUI — IIPOEKTOP,

— DKpaH
IMomenenusi AJisi CAaMOCTOSITEIbHOU PadoOTHI OCHAIeHHOCTH MOMENIeHUH JJI CaMOCTOATEeILHOM
00yJaomuxcs PadoThl 00y4AIOIIMXCS

AyauTopust Aji1 CaMOCTOSITENIEHOM paboThI — KOMIBIOTEpHAs TEXHUKA;

CTYJEHTa, a. 6315 noAKIKYeHue K ceTh «MHTepHeT»

119071, r. MockBa, ya. M. Kaayxkckas, a. 1, cp. 3

YUuTanbHBIN 371 OHOIHOTECKH — KOMIIBIOTEpHAs TEXHUKA;

noaxiaryeHue K cetu «MurepeT

TexHonoruueckoe  obecreyeHHWe  pealu3ald  [OpOrpaMMbl  OCYIIECTBISETCS ¢
UCMOJNBb30BAaHUEM  DJIEMEHTOB  JJEKTPOHHOM  MH(MOPMALMOHHO-00pa30BAaTENbHON  Cpesbl
YHHMBEpCHUTETA.
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14.  YYEBHO-METOJIUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE YYEFHOW JUCIIATLIAHBI/ YYEBHOI' O

MOAYJIA
Bua uznanus Agpec caiita 9bC KoJymuecTBo
Ne Ton HJIM JIEKTPOHHOI'O pecypca IK3EMILISIPOB B
ABTOp(BI) HaumeHoBaHMe U31aHUA (yueoHuk, YII, HN3nareancTBO -
n/n MII 1 1p.) H3IaHHUS (3anonmnsaemcsa 011 u30anuil 6 OubaMoTexe
p- 2J1IEKMPOHHOM 8Ude) Yuupepcurera
10.1 OcHoBHas TUTEpATypa, B TOM YHCIIE JIEKTPOHHBIEC U3IAHUS
1. qu}:HOBa E.B, IporpammHpoBase. YuebOHoe http://znanium.com/bookread2.ph
OneitnukoB b.B., [Ipouenypuoe Kpacuosip.:COY 2016 N
mocoowue p?book=978627
UYepennuyenko O.M. | mporpaMMupoBaHue
2. http://nonlinmod.sgu.ru/doc/%D0
%A1%D1%8B%D1%81%D0%B
E%D0%B5%D0%B2%D0%B0_
%D0%A1%D1%8B%D1%81%D
%BEY%D0%B5%D0° 0
M. B. CsicoeBa, lTporpammuposaiHe s VYuebHoe M.: Bazanst CIIO; 00me AJDOO /OE:)S A)DOO /0%2— AJODO
. B. Chicoes «HOPMAITLHBIX» C HYJIS Ha HocoGHe MAKC TTpecc 2018 %9F%D0%B8%D1%82%D0%B
T si3pike Python E%D0%BD_%D0%B4%D0%BB
%D1%8F_%D0%BD%D0%BE%Y%
D1%80%D0%BC%D0%B0%D0
%BB%D1%8C%D0%BD%D1%
8B%D1%85 %D1%871.pdf
3. OOBEKTHO-OPUEHTHPOBAHHOE .
) https://znanium.com/catalog/docu
Ky3pmuna, T. M. HpOrpaMMHUPOBAHHE. YyeOHuk Mocksa :MI'Y T 2015 ment?id=346522
KoncnekT nekiuit
4, Tropua M.IL.,
boponuna E.C., Teopus u mpakTHKa YuebHoe M: MI'TY um.
2021 20
O1pyOSHHUKOB JKCIEPUMEHTA nocooue A.H.Koceiruna
E.B.
5. A.b. BaBpeHtok, OnepanuoHHbBIE CUCTEMBI. YueOHoe ) http://znanium.com/bookread2.ph
0.K. Kypsmiesa, Ocnosl UNIX nocobue M.: THOPA-M 2018 p?book=958346
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C.B. Kyrenos, B.B.
Makapos.

6. . | OCHOBBI HAyYHOTO Mocksa ; Bosorna : https://znanium.com/catalog/docu
B. 1. Kosanencxuid HCCJICIOBAHUS B TCXHHUKE Monorpacus Wudpa-Naxenepus 2021 ment?id=385191
10.2 lononHuTeNbHAS IUTEPATYPa, B TOM YHCIIE JIEKTPOHHBIC U3IaHUS
L. AMocoB A. A., BrruncanTtenbHble METOBI JIJIS 5
Hy6unckwuii 0. A., HHKCHEDOB AL Y4eOHuk M.: Beicmias nikona 1994
Kommuenora H. B. p
2. MaTteMaTH4eCKHE METOIbI Yuebnoe M: MI'TY um.
Cepoctbanos ILA. 00pabOTKH JTaHHBIX rnocooue A.H.Koceirnna 2004 200
3. HemumoBuu B.I1. OCHOBBI BEIYUCIUTEIHHON .
Mapon 1.A. MAaTE€MaTUKU Vil Cn6.: Jlam 2009
4 MatemMaTHuueckoe .
' A . be3pykos, VuebHoe ) https://znanium.com/catalog/docu
O.H. Anekcennena ﬁﬁ:ﬁiﬁiﬁﬁiﬁe mocobue M.: MTHOPA-M 2019 ment?id=335687 >
5. bazoBbie 1 npuknaaHbie )
M.: UJ] ®OPYM: http://znanium.com/bookread2.ph
B.A. I'Bo3neBa ?:)?;{(:)I?Ihgiﬂl:IOHHHe YueOHUK HUI] THOPA-M 2015 p?book=504788
10.3 MeToauueckue Matepraisl (YKa3aHHs, peKOMEHIAINN TI0 OCBOSHHUIO NUCHUIUTMHEI (Moayss) aBTopoB PI'Y M. A. H. Kocrirnna)
1 Mertoaunueckue ykazaHus K
E A BBITIOJTHEHUIO JTAOOPATOPHBIX
C.T éﬂbHI/IKOB 0 paboT 1Mo TUCIUTLITNHE
H %TeHaHOBa’ I/I OIEepalMOHHBIE CUCTEMBI. \%0% M. MI'YIT 2013 http://znanium.com/bookread2.ph | 5
B' T > Pabora ¢ daiinamu B p?book=472836
Y ' OTIepaIOHHBIX CHCTEMaxX
Unix
2 Tropua M.IL., IIpaktukym. Teopus u vii 20
Bopoanna E.C. MIPaKTHUKa M.: ®I'BOY BO «PT'Y
P P 2021
3KCIEPUMEHTAJIbHBIX uM. A.H. Koceirnaa»
p

HUCCIIEIOBAHUI.
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15. HHO®OPMAIMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLIECCA

15.1. Pecypchl 251eKTpOHHOM OMOINOTEKH, HHPOPMAIIMOHHO-CIIPABOYHbBIE CUCTEMBI
U poeccroHaIbHbIE 0A3bl JAHHBIX:

Nemm | DuekTpoHHBIE yYeOHbIe M3aHNS, JIeKTPOHHbIE 00pa3oBaTeIbHbIe pecypchl
1. «Znanium.com» Hay4HO-U3JaTenbckoro neHtpa « udpa-M»
http://znanium.com/
2. Onexrponnsie u3ganus «PI'Y um. A.H. Kocsirnna» na mnardgopme 3b6C «Znanium.com»
http://znanium.com/
3. «3BC FOPAHUT»www.biblio-online.ru
4. O nmpenocraBieHuu Aoctyna K nHpopMmaroHHo-aHaauTudeckoit cucreme SCIENCE
INDEX (BKJIFOYEHHOTO B Hay4HbIH HHGOpMAIMOHHBIN pecypc elibrary.ru)
https://www.elibrary.ru/
5. 9BC «Jlaub» http://www.e.lanbook.com/
6. 00O «HanuonaneHas anektponnas oudnuoreka» (HOB) http://u36.pd/
Jorosop Ne 101/H35/0486 — not 21.09.2018 r.
7. Hayunas snexkrponnas oudianoreka eLIBRARY.RU http://www.elibrary.ru/
JInuenszuonnoe cornamenue Ne 8076 ot 20.02.2013 r.
8. HDUKOH http://www.neicon.ru/ Cornarnenne NeJIC-884-2013 or18.10.2013r
l'[potbeccnonam,nble 0a3bl JAHHBIX, I/IH(l)OpMaIII/IOHHbIe CIIPaBOYHLIC CUCTEMBI
1. «Polpred.com O630p CMU» http://www.polpred.com
Cornamenue Ne 2014 ot 29.10.2016 1.
2. |Scopus http://www. Scopus.com/
Cyo6munien3znonnsii JloroBop Ne Scopus /917 ot 09.01.2018 r.
3. [«SpringerNature»
http://www.springernature.com/gp/librarians
[Tnardopma Springer Link: https://rd.springer.com/
[Tnatdopma Nature: https://www.nature.com/
bazamannbix Springer Materials: http://materials.springer.com/
bazanannbix Springer Protocols: http://www.springerprotocols.com/
basa nanaeix zbMath: https://zbmath.org/
ba3a manupIx Nano: http://nano.nature.com/
Cy0aunen3unonHslii qoroBopNe Springer/41 ot 25 nexabpst 2017 .
4, http://arxiv.org — 6a3a JaHHBIX MOJHOTEKCTOBBIX JJIEKTPOHHBIX IMyOJMKAIM HAYYHBIX CTATEH IO
(du3nke, MaTeMaTHKe, UHPOpPMaTHKE
5. http://www.garant.ru/ - CrnpaBouyno-nipaBoBasi cucrema (CIIC)«IapaHT», KOMIUIEKCHas TpaBOBas
oAaep:KKa MoJib3oBaTesied o 3akoHoaTenscTBy Poccuiickoi @epepanuu
6.  |nttp://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/databases/ -6a3sl jaHHBIX Ha

Ennnom MuTteprer-noprane PoccraTa



http://znanium.com/
http://znanium.com/
http://www.biblio-online.ru/
http://www.e.lanbook.com/
http://нэб.рф/
http://www.elibrary.ru/
http://www.neicon.ru/
http://www.polpred.com/
http://www/
http://www.springernature.com/gp/librarians
https://rd.springer.com/
https://www.nature.com/
http://materials.springer.com/
http://www.springerprotocols.com/
https://zbmath.org/
http://nano.nature.com/
http://arxiv.org/
http://www.garant.ru/
http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/databases/
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15.3. Tlepedenn mporpaMMHOIo ooecreyeHus

PexkBHU3UTHI MOATBEPKIAKOIIETO

Neni/m | IIporpammHoe o0ecnieyenne
J0KyMeHTa/CB000HO pacnpocTpaHseMoe

1. Windows 10 Pro, MS Office 2019 KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
2. PrototypingSketchUp: 3D modeling for everyone KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
3. V-Ray s 3Ds Max KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
4. NeuroSolutions koHTpakT Ne 18-DA-44-19 ot 20.05.2019
5. Wolfram Mathematica koHTpakT Ne 18-DA-44-19 ot 20.05.2019
6. Microsoft Visual Studio koHTpakT Ne 18-DA-44-19 ot 20.05.2019
7. CoreDRAW Graphics Suite 2018 KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
8. Mathcad koHTpakT Ne 18-DA-44-19 ot 20.05.2019
9. Matlab+Simulink koHTpakT Ne 18-DA-44-19 ot 20.05.2019.
10. Adobe Creative Cloud 2018 all Apps (Photoshop, KOHTpakT Ne 18-DA-44-19 ot 20.05.2019

Lightroom, Illustrator, InDesign, XD, Premiere Pro,

Acrobat Pro, Lightroom Classic, Bridge, Spark, Media

Encoder, InCopy, Story Plus, Muse u ap.)
11. SolidWorks KoHTpakT Ne 18-DA-44-19 o1 20.05.2019
12, Rhinoceros KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
13. Simplify 3D KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
14, FontLab VI Academic KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
15. Pinnacle Studio 18 Ultimate KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
16. KOMIITAC-3d-V 18 KOHTPakT Ne 17-0A-44-19 ot 14.05.2019
17. Project Expert 7 Standart KoHTpakT Ne 17-DA-44-19 or 14.05.2019
18. AnbT-PHUHAHCH KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
19. AnbT-MHBECT KOHTpakT Ne 17-DA-44-19 or 14.05.2019
20. [Iporpamma jutst moarotoBku TectoB Indigo KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
21. Juanor NIBELUNG KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
22. Windows 10 Pro, MS Office 2019 KOHTpakT 85-DA-44-20 ot 28.12.2020
23. Adobe Creative Cloud for enterprise All Apps ALL KOoHTpakT Ne 60-DA-44-21 ot 10.12.2021

Multiple Platforms Multi European Languages

Enterprise Licensing Subscription New
24. Mathcad Education - University Edition Subscription KOHTpakT Ne 60-DA-44-21 ot 10.12.2021
25. CorelDRAW Graphics Suite 2021 Education License koHTpakT Ne 60-DA-44-21 ot 10.12.2021

(Windows)
26. Mathematica Standard Bundled List Price with Service | xontpakt Ne 60-DA-44-21 ot 10.12.2021
27. Network Server Standard Bundled List Price with koHTpakT Ne 60-DA-44-21 ot 10.12.2021

Service
28. Office Pro Plus 2021 Russian OLV NL Acad AP LTSC | kontpakr Ne 60-DA-44-21 ot 10.12.2021
29. Microsoft Windows 11 Pro KOHTpakT Ne 60-DA-44-21 ot 10.12.2021
30. LibreOffice GNU Lesser General Public License CB0060IHO pacnpocTpaHsIeMoe
31. ScilabCeCILL (cBobomHnas, copmectumas ¢ GNU GPL | CBoOomHO pacmpocTpaHsieMoe

v2)
32. Linux Ubuntu GNU GPL CB000IHO pacIIpOCTPaHIEMOe
33. FDS-SMV free and open-source software CB0GOIHO pacnpoCTpaHsIeMoe
34. AnyLogic Personal Learning Edition CB000/1HO pacnpocTpaHseMoe
35. Helyx-OS GNU General Public License CB0GOTHO PacIpPOCTPaHIEMOE
36. OpenFoam v.4.0 GNU General Public License CB0GOTHO PacIpPOCTPaHIEMOE
37. DraftSight 2018 SP3 AsroHOMHas GecIuiaTHAsS CBOOOIHO pacIpoOCTpaHIeMOe

JIMLEH3HS
38. GNU Octave GNU General Public License CB0GO/THO PacIpOCTpaHIEMOE




JUCIHUIVIMHBI/MOAY JIsA
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JUCT YUYETA OGHOBJIEHUI PABOYEN ITPOTr'PAMMBI YUEEHOM

B pabouyro nporpamMmy y4eOHOW AUCIMIUITMHBI/MOYJISI BHECEHBI N3MEHEHUS/OOHOBICHHS U
YTBEPKACHBI Ha 3acelaHuu Kadeapol:

Ne it

1N1))
OOHOBJICHHUSA
PIIJT

XapakTep M3MeHeHHi1/00HOBIeHHIT
€ YKa3aHMeM pa3jeJia

HOMep MPOTOKOJIA
M 1aTa 3acelaHusl
Kadeapbl




