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1. HammeHnoBaHue JUCHUININHBI

TlakeTsl aHAITUTUUECKUX BBLIUMCIIEHUN

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuuniauHa BXOAUT B BapHaTUBHYIO yacTh biioka « b.1 » obpa3oBaTenbHOil mporpaMMbl IO HAITPABIEHUSM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hamnpasnenue noarorosku: 01.03.02 Ilpuknagnas matemaTuka u nHGopmMaTuka

HanpaBlieHHOCTh CHCTEMHOE MPOrpaMMHUPOBAHUE U KOMITBIOTEPHBIE TEXHOJIOTUN



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHust AUCHUILTHHGI [lakeThbl aHAJIMTHYECKUX BbIYMCIEHUH y 00yJaronerocs J0KHBI
OBITH C(HOPMUPOBAHEI CIIETYIOIINE KOMIIETCHIINH:

01.03.02 IpuxianHas MaremMaTrka U HHGOpMaTHKa (HanpaBiIeHHOCTh : CHCTEMHOE POrPaMMHUPOBAHKE U
KOMITBIOTEPHBIE TEXHOJIOTUHN)
IIK.1 CnocoGeH mpoBoauTh paboThI O cOopy, 00paboTke U aHaTu3y HH(M)OPMAITUU U PE3yJIbTaTOB
MCCTIe0BAaHUH B IPEIMETHON 00J1acTH
HNuaaukaropsl
IIK.1.2 [IpumeHsieT MEeTOABI aHAIN3a HAy4YHbIX IaHHBIX, METO/bI U CPEACTBA IUIAHUPOBAHHUS U
OpraHM3alMM UCCIeI0BaHUI U pa3paboTOK, B TOM YHUCIIE C UCIOIb30BAaHUEM MTAKETOB MIPUKIIAIHBIX IPOTpaMM



4. O0beM U coJepkaHue TUCHUTITHHBI

HamnpagsJienune noaroroBku 01.03.02 IlpuknanHast MaTeMaTuka U UH(GOpMaTHKa (HAIpaBIEHHOCTh:
CucteMHO€ MPOrpaMMHUPOBAaHUE U KOMITbIOTEPHbIE TEXHOJIOTUH)
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 10
BbI/ICJICHHBIX 1JIS1 M3Y4YeHUS
AUCHMILINHBI
O0beM AUCIHUILIMHBI (3.€.) 3
O0beM JUCHUILIMHBI (AK.YaC.) 108
KonTakTHasi padora ¢ 42
npenoaaBartesieM (aK.4ac.),
B TOM 4HCJIe:
IIpoBenenue JeKIUOHHBIX 14
3aHATHH
IIpoBenenne NpakKTHYECKHUX 0
3aHATHI, CEMHMHAPOB
IIpoBenenue Jad0paTOPHBIX 28
padoT, 3aHATHI 11O
HHOCTPAHHOMY fI3bIKY
CamocrosiTesibHas padoTa 66
(ak.4ac.)
®opMBbI TEKYLIET0 KOHTPOJIA Bxonnoe tectupoBanue (1)
3amuiaeMoe KOHTpoJibHOE Meporpusitue (3)
HtoroBoe koHTposnbHOE Meponpusitue (1)
DopMbI IPOMEKYTOUHOM 3auet (10 Tpumectp)
arrecTaluMu




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

IIakeThl aHAJIUTHYECKUX BbIYUCICHHUI
CucreMbl KOMITBIOTEPHOW MaTeMaTUKU HAXOST Bce OoJiee IMUPOKOe MPUMEHEHHUE B IIEJIOM psijie o0nacTel Kak
C€CTCCTBCHHBIX, TaK 1 DKOHOMHKO-COLIMAJIbHBIX. OTH CUCTEMEI SIBISIOTCS JA0CTAaTOYHO BAa>XHBIM
MHCTpYMEHTapueM ISl YUeHBIX, IpernoaaBaTenei, ucciaeaoBaTeseld 1 MHKEHEPOB, XOPOIIOo coueTast
CUMBOJIbHBIE METO/IbI C TPOJIBUHYTHIMHU BBIYMCIUTEIBHBIMU METOJAMH.
B kypce paccMOTpeHsl IpUMEpPBI pELICHUS BCEX TUIIOBBIX 3a/1a4 OCHOBHBIX Pa3/eJIOB 2JIEMEHTAPHOU U BBICILIEH
MaTEMaTHKH - apu()METHKH, aareOpbl, TeOMETPUN, MaTEMATUIECKOTO aHaIn3a U Teopun AuddepeHnnanbHbIX
ypaBHeHui. [TonpoOHo paccmoTpeHo noctpoeHue rpadukoB GyHKIMHA B 1EKApTOBON U MOJIIPHOM CUCTEMAaX
koopauHart. g GpyHKUIMH ABYX MepeMEHHBIX OMUCAHO MOCTPOCHHE MTOBEPXHOCTEN, KOHTYPHBIX IPpa(UKOB,
JMHUNA ypOBHA U rpa)MKOB IUNIOTHOCTHU. JlaHBI IpUMEPHI pellIeHHs TUTIOBBIX 33aJja4 MaTeMaTHYECKOTO aHAIN3a -
HaxXOXXIACHUC MTPCACIIOB, IPOU3BOAHBIX U HHTCIPAJIOB. O6CY)KZ[aIOTCSI TaKXeE MYJIBTI/IMCZ[I/II;'IHI)IC cpeacTea -
00paboTKa 3ByKa U U300pakeHH, B YaCTHOCTH MYJIbTHILUTUKAITHS.

BXO/ITHOM KOHTPO.JIb
IIpoBepka 3HaHUI HIEMEHTOB BBICIIEH MATEMAaTUKH, YMEHHS COCTABIIATh AJITOPUTM PELICHHUS MaTEMaTHYECKUX
3a/1a4, 3HaHUs TEPMUHOJIOrUU npeamerta. [IpoBepka ypoBHs 3HaHUS aIrOPUTMU3ALUU MATEMAaTUYECKUX
BBIUMCIICHUH, 6a30BOTO 3HAHUS TPOTPAMMHUPOBAHUS, YMEHHUS TTOJIb30BAHUS MHTEP(EHCOM MPHUKIIATHBIX
porpamm

IHonsTue o makerax KA n aHaIMTHYECKUX BHIYMCICHUSX
[TonsiTHE O cIEMANM3UPOBAHHBIX CUCTEMAX KOMITBIOTEPHOU MaTeMaTHUKH
Cuctemsl cpennero ypoBHs Mathcad, Derive. Kpynnslie Beruncnutensnsle cucrembl Mathematica, Maple,
MATLAB.
3HakoMcTBO ¢ maketamu Maxima, Scilab; GeoGebra; XKusas reomerpust; 3DGrafter; Gravit Designer.
OO6omouka cucteMbl 1 padoTta B makere Maxima. [Tyck cucrembl. Pabora ¢ daiinamu. PenaktupoBanue
nokymenra. Pabora ¢ suelikamu. YpasieHue rpadukoil, aHUMaluei 1 3ByKOM. YTIpaBJieHUe aKLUIMU
CUCTEMBI. YTIpaBJieHHuE CTUJIEM sTUeeK. Y IpaBiieHre okHamMu. PaboTa co cipaBouHOM 6a30i1 JaHHBIX.

Cunrakcuc cucreMbl. OCHOBHbIE THIBI JAHHBIX
[Ipocreitmme BeruuciaeHus. YuCaoBbIC TUIIBI, 3JIEMEHTAPHBIE MATEMATHYECKUE OTICPALIMH B (PYHKITUH.
CrangapTHble KOHCTaHTHI. BbIuncieHus ¢ mpou3BOiIbHON TOUHOCTHIO. KommiekcHbie yncna. Onepanuu u
GbyHKIUH 1715 paboThl ¢ KOMIUIEKCHBIMU yrciaMu. Oneparus «;».BeipaxeHus.
Crnucku. Co3/iaHue CIMCKOB M BBIJIEJIEHUE 3JIEMEHTOB CIIUCKOB. CIHUCKM KaK CIIOco0 MpeicTaBIeHUs] MaCCUBOB.
Omneparuu Hag MaccuBaMu. OyHKIMKM 00pabOTKH crckoB. CIUCKHM KaK CIIOCO0 MPEeICTaBICHUSI MHOYKECTB.
Onepanuu Haa MHOXKecTBaMU. MTepaTopsl. @YHKIMH, UCTIONB3YIOLINE UTEPATOPHI (HarpuMep, QyHKIIUN
BBIYHCIICHHS] CYMM U MTPOU3BEACHUM, a TAK)KE TeHEPAIlUU CIHCKOB).

AHauTHYeCKHe MPeodpa3oBaHust
IIpeobpa3oBanusa MHorouseHoB. [loacranoBku. IIpeobpazoBanue panoHanbHbIX BbhipakeHui. [IpeaukaTsl u
OyneBsl onepanuu. Jlornueckue onepauuu U GyHKIUHU. Aaredpanyeckue U TPaHCIIEHIEHTHbIE YPaBHEHUS.
Pemienne MaTpuyHbIX ypaBHEHHI

HoacranoBku. 3amensl. [IpaBuiia u mada0HbI
[TporpammupoBaHue, OCHOBaHHOE Ha MpaBuiIax rnpeodbpazoBanuu. OnpeeneHue noib30BaTeNIbCKUX QyHKIUI.
[Tabnouel. YcnoBHoe onpeaencHue ¢pyukuuii [lpaBuna. I[lpumenenue npasuil. SIBHbIC 1 HEBHBIEC TIPABUIIA.

Omnepanum MaTeMaTH4eCKOI0 aHAJIN3a
[Ipocreiimue ananutuyeckue GyHKIUH ( HApUMeEp, UHTErpUPOBaHUs U JU((EepeHIIUPOBAHUS) U UX
yucaeHHble aHasioru. Pasnoxkenue B pan Teiniopa. Onepaunu ¢ psiaamMu. MHTepnonsuus JaHHBIX U



anmpokcuManus QyHKIUH.

Pemenune ypaBuennii. Onrumusanus
@OyHKUMHU U1 PELLICHUS] YPABHEHUHN U CUCTEM YpaBHEHMM (KaK JIMHEHHBIX TaK U HEJTMHEIHBIX ) YUCIEHHO U
aHAJIMTUYECKH, JUIsl pELIEHHUs] ONTUMHU3AMOHHBIX 33a4 ( KaK OJHOMEPHBIX, TAK 1 MHOTOMEpPHBIX ). Pemienne
mudepeHInaTbHBIX YpaBHEHHI.

IIporpammupoBaHue B cUCTEMe
[TponienypHoe mporpammupoBanue. ®yukiuu If, For, While, Do, Block u 1.11. Oco6eHHOCTH TPOIIEAYPHOTO
MIPOrPaMMHUPOBAHHUS

Pa6ora ¢ paitnamm.
Omnepanuu 3armucH, YTeHus: 1 npocMotpa daitnoB. PyHKINUN U TUPEKTUBBI I paOOTHI C TTOTOKaMHU U (aiiaMu.
Pa3pabotka nporpamm. Buentnue npouenypsl u gpyHkiuu. Opranusanus HUKIOB

I'pajpuka
Berpoennas rpaguka. @yHkuuu 11t paboThl ¢ rpadukoil B nakete. Paznuunsle Tumsl rpagukos. [locrpoenue
rpadukoB QpyHKIUI oaHOM nepemeHHoH. [IepecTpoiika u komOuHupoBanue rpadukos. [locrpoenue rpadukon
TpEeXMepHOU MOBEPXHOCTHU. [[pUMHUTHBEI IByMEPHOH U TPEXMEPHOH TrpaduKu.

Texkymmii kouTpoJsas TK1
Pemenue snemenTapHbIX 3a/1a4 areOpbl 1 MAaTEMATHYECKOTO aHAIN3a B TTAKeTaX aHAIMTUYECKUX BBIYUCIICHHUI

Texymuii KoHTpoJbTK?2
[IpeobOpazoBanus 1 BEIUUCICHUS apu(METHUECKHX (B LETBIX YUCIaX ), AIreOpandecKux u
TPUTOHOMETPUUECKUX BbIpakeHHI. CUMBOIBHBIEC IPEOOPA30BaHUS aNTeOpanyecKux U TPUTOHOMETPHUECKHUX
BBIPaKCHUIN

Texkymmii kouTpoas TK3
Pemenus ypaBHeHui u HepaBeHCTB. Onepanuu ¢ MaTpulaMu



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. IlepeyeHb OCHOBHOM M IONOJTHUTEILHON Y4eOHOH JTUTEPATYyPHI
OcHoBHas:

1. Cenos, E. C. OcHOBBI paOOThI B CHCTEME KOMIIBLIOTEpHOH anreOpsl Mathematica : yue6HOe mocodwue / E. C.
CenoB. — 3-e u3a1. — Mocksa, CapatoB : UaTepHer-YHuBepcurer MapopmannonHbeix TexHOIOTHIA
(MHTYUT), Aii [Iu Ap Meaua, 2020. — 401 c. — ISBN 978-5-4497-0346-0. — TekcT : 31E€KTPOHHBIH //
OnexktponHO-O0nbroreunas cucremMa [IPR BOOKS : [caiir]. http://www.iprbookshop.ru/89460

2. [MonockoB U. E. Cuctemsbl aHanutudeckux BerarciaeHuil. O0mme cBeeHus, CTPYKTypa U
MIPUIIOKEHUS: y4eOHOE TOCOOHEe ISl CTYACHTOB U ACTIUPAHTOB MEXaHUKO-MAaTEMATHYECKOTO U (PHU3UIECKOTO
¢dakynpreroB/U. E. ITomockos.-I1epmb,2013.-1. http://k.psu.ru/library/node/182690

3. ITonockos 1. E. Cucrema ananurnuyeckux BorarcieHuiit MAXIMA. Onucanue u npuMepsl

UCTIOJIb30BaHUs  yueOHOE TTocoOue JIIs CTYICHTOB, 00YYaOLIMXCS 110 HAIIPABICHHUSIM MOJITOTOBKH OaKallaBpOB U
MarucTpoB "MexaHuKa U MaTeMaTHueckoe moaenupoBanue”, "lIpuknannas maremaruka u nHGopmaTika" u
apyrum ¢pusuko-marematuueckuM HanpasineHusM/U. E. TTonockos.-Ilepmb:IlepMckuii rocyaapcTBeHHBIN
HaIMOHAJIbHBIN UccienoBarensckuil yausepeutet,2020, ISBN 978-5-7944-3509-2.-346.
https://elis.psu.ru/node/617027

4. IMonockoB U. E. KomnbroTepHas anredpa:ydeoHo-MeTomuueckoe mocooue/U. E. TTonockos.-
[Mepmp:I1I'Y,2007, ISBN 5-7944-0828-6.-167.

JdomosHuTeIbHAS:

1. KommbroTepHbIe METOIbI MATEMAaTHYECKUX MCCIIEIOBAHUN | METOIMYECKHE YKAa3aHUS K CAMOCTOSTEIIbHON
pabote no aucturuinHaM «Yucnennsie MeToas U «KommnbroTepHoe MoaenupoBanuey / coctaButend 1O. 1.
Epmonaes. — Jluneuxk : Jlunenkuii rocy1apcTBeHHbIN TexHuueckuil yausepcuret, ObC ACB, 2013. — 30 c.
— ISBN 2227-8397. — TekcT : 3neKTpoHHbIH // DnekTpoHHo-0ubanoreunas cuctema IPR BOOKS : [caift]. —
URL: http://www.iprbookshop.ru/55102.html (mara o6pamenus: 12.02.2020). — Pexum nocryna: amus
aBTOpU3Hp. nosib3oBaTeneil http:// www.iprbookshop.ru/55102.html

2. KnexoBkuH, I'. A. Teopus rpados. Cpena Maxima : yueOHOe nocoOue Ajisi CpeJHEro NpodecCHOHATBHOIO
obOpazoBanms / I'. A. KnexkoBkuH. — 2-e uzn. — Mocksa : M3natensctBo FOpaiit, 2020. — 133 ¢. —
(ITpodeccuonanproe odpazoBanne). — ISBN 978-5-534-10087-7. — Texkcer : anexkrponnsiii / DbC Opait
[caliT]. https://urait.ru/bcode/454188

3. [Tonockor U. E. Pemenune 3amau B kypcax nudpepeHIrnaIbHBIX YPABHEHHUH C UCTIOh30BaHUEM
KOMITHIOTEPHBIX CUCTEM aHATUTHYECKUX BhIUMCICHUI: MeToandeckoe nmocooue/N. E. [Tonockos.-
[Tepmp:I1I'Y,2007, ISBN 5-7944-1001-9.-116.-bubnuorp.: c. 111-114

4. Ipsixonos, B. I1. Mathematica 5.1/5.2/6 B maTeMaTHUeCKUX U HAYyYHO-TEXHUYECKUX pacueTax / B. I1.
HpskonoB. — 2-¢ u3g. — Mocksa : COJIOH-IIPECC, 2017. — 744 ¢. — ISBN 978-5-91359-045-9. — TekcrT :
anexTpoHHbli // L{ludposoit oO6pazoBarenbHbii pecypc IPR SMART : [caiit]. http://www.iprbookshop.ru/90395



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://www.psu.ru/elektronnye-resursy-dlya-psu Onexrponnsie pecypest s [ITHUY
http://www.mathnet.ru/ O0mepoccuiickuii MaTeMaTHIECKUI TTOpTal
http://window.edu.ru/ Equnoe okHO ocTymma k oOpa3oBaTeIbHBIM pecypcam
10. Ilepeyenb UHPOPMAITUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOIO MpoIecca Mo IAMCIHUIINHE

OobpazoBatenbHbIl nporiece o aucruiuinae [lakeTbl aHATUTHYECKUX BBIYMCIEHHH TTpenonaraet
UCIOJIb30BaHUE CIIEAYIOIIEr0 MPOrPaMMHOT0 o0ecTieueHus] 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
- ToCTym B pexxuMe online B DnekTpoHHyt0 Oubnuoreunyto cuctemy (ObC);

- IOCTYTI B 3JICKTPOHHYIO HH()OPMAIMOHHO-00pa30BaTeILHON Cpely YHUBEPCUTETA.

Heob6xoaumoe nuiieH3noHHOE U (W) CBOOOTHO PacTIpOCTPaHIEMOE MPOTPaMMHOE 00eCTIeueHUE:

- KOMITBIOTEpPHBIE ITPOrpaMMHBbIe NakeTbl Maxima, Scilab; GeoGebra; Kuas reomerpust; 3DGrafter; Gravit
Designer;

- IPUJIOKEHHE TIO3BOJISTIOIIEE MPOCMATPUBATh U BOCIIPOU3BOANTH MeauakoHTeHT PDF-daiinos «Adobe Acrobat
Reader DCy;

- oducHbI makeT npunoxeHnid «LibreOfficey.

[Tpu ocBoeHHMM MaTepHalia U BHITOJIHEHHS 3aITaHHH TT0 JUCIUIUINHE PEKOMEHIYETCS HCTIOJIhb30BaHNE
MaTepuasioB, pa3MelIeHHbIX B JImuHbix kabuHeTax ooyuaromuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu TUCTaHIMOHHON paOOTHI M TPOBEJACHHUH 3aHATHN B PEKUME OHJIAWH MOTYT
MCIOJIb30BAThHCA:

cucteMa BusieoKoH(pepeHcBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BAHUS
TCKCTOBBIX MAaTCPUAJIOB U Hp€3€HTaHHﬁ, ayJIuo- U BUJCOKOHTCHT, a TaK K€ TCCThI, IPOBCPACMBIC 3a/IaHN,
3aJjaHus JJ1 COBMECTHOM paboThI.

cucrema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJIBLHO-TEXHUYECKOH 0a3bl, HEOOX0AMMO AJIs1 OCYLIeCTBJICHHUS
00pa30BaTEJBLHOIO NMPOLECCa M0 AUCHHUILIHHE

J11s1 TeKITMOHHBIX 3aHATUH TPeOyeTCs ayAuTOpHs, OCHAIIICHHAS MPE3CHTAIMOHHOW TEXHUKON (TIPOEKTOp, SKPaH,
KOMIThIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM MPOTPAMMHBIM 00€cIIeueHneM, MEJIOBOM (M) MIIH MapKepHOU
JIOCKO.

Jlst mpoBeieHrst 1a00paTOPHBIX 3aHATUH - KOMIIBIOTEpHBIN Kiacc. CocTtaB 000pyI0BaHUs ONIPEICTICH B
[TacnopTe KOMIBIOTEPHOTO KJ1acca.

Jis TpynmoBEIX (MHAUBHUIYAIBHBIX ) KOHCYJIBTAIMNA - KOMITBIOTEpHBIN Kitacc. CocTaB 000pya0BaHUs
ompeneneH B [lacmopTe KOMIIBIOTEPHOTO Kilacca.

J1is TpoBeIeHUS TEKYIIETO KOHTPOJIIS - KOMITbIOTepHBIN Kitacc. CoctaB 00opyaoBanus onpezeneH B [lacopte
KOMITBIOTEPHOTO KJIacca.

CaMocTosiTenbHast paboTa CTYACHTOB: ayIMTOPUS, OCHAIIICHHAs KOMIIBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO
MOJKIItoUeHus K ceTH « THTepHeT», ¢ 00eCIeUeHHBIM JOCTYIIOM B AJIEKTPOHHYIO HH()OPMAIIMOHHO-
o0Opa3oBaTeNbHYI0 Cpeay YHUBepcuTeTa, moMmenenus Hayunoit oubnuorexu [ITHUY.

[Tomemenust Hayunoi 6uomuorexku [ITHUY mist oGecnieuerHust caMoCTOSITEIbHON PaboThl 00yUYarOIIMXCS:
1. Hayuno-6ubnuorpadudeckuii otaen, kopi.l, ayn. 142. O6opynoBan 3 nepcoHaIbHBIMH KOMIIBIOTEPA C



JOCTYTIOM K JIOKaJbHOM U T7100aIbHONW KOMIBIOTEPHBIM CETSIM.

2. UnTanpHbIN 32J1 TyMaHUTApHOW JTUTEPATyphl, Kopr. 2, aya. 418. O6opyaoBaH 7 nmepcoHaTbHBIMH
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

3. UnTanbHbBIN 321 €CTECTBEHHOM JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nepcoHaTbHBIMH
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 mepcoHaIbHBIM KOMIIBIOTEPOM C
JIOCTYTIOM K JIOKaJIbHOM U T7100a7IbHONM KOMIIBIOTEPHBIM CETSIM.

5. bubnmoreka ropuanyeckoro ¢akynpTera, Kopn.9, ayn. 4. O6opyaosana 11 nepcoHambHBIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

6. UuranbHblil 3a1 reorpaduyeckoro gaxyiabTera, Kopi.8, aya. 419. O6opyaoBaH 6 mepcoHaNbHBIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH M I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

Bce xoMmbroTepbl, yCTaHOBICHHBIE B TIOMELICHUAX HAyYHOU OMOJIMOTEKH, OCHAILIEHBI CIICAYIOIINM
IPOrpaMMHBIM 00€CTIeYeHUEM:

Omneparmonnas cuctema ALT Linux;

Odwucnprii maker Libreoffice.

CnpasouHo-npaBoBas cucteMa «KoncynbrantlImocy



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
ITakeTnl aHAJIUTHYECKUX BHIYUCICHUI

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

IK.1

Cnoco0en npoBoauTh padoTsl o cO0py, 00padoTke U aHAJIM3Y HH(POPMALIUM U Pe3yJIbTATOB
HCCJIeIOBAHUIN B NIPeIMEeTHOM 00J1aCTH

KomMmnerennus IlnannpyemMble pe3yJabTaThl Kputepumn oniennBanusi pe3yJibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
IIK.1.2 3HATD: ocHOBHBIE METOIEI HeynosierBopure

[Ipumensier MeTo bl
aHaIN3a HAYYHBIX
JIaHHBIX, METOJIBI U
CpeJiCTBa IUITAHUPOBAHUS
Y OpraHu3aIu
HUCCIIeIOBaHUM U
pa3paboToK, B TOM YHUCIIE
C HCIOJIb30BaHHEM
MAKETOB MPUKJIATHBIX
nporpamm

aHaJIM3a Hay4HbIX JaHHbIX,
METO/Ibl U CPEJICTBA
IUTAHUPOBAHMSI U OpraHU3aluu
UCCJIEIOBaHUN U pa3paboOTOK, B
TOM YHCJIE C UCTIOIb30BAHUEM
NAKETOB MPUKIIAAHBIX IPOTPAMM
YMETD: ucrionb3oBaTh METOABI
aHaJIM3a Hay4HbIX JaHHbIX,
METO/Ibl U CPELCTBA
IUTAHUPOBAHMSI U OpraHu3aluu
UCCIIeIOBaHUN U pa3paboToK, B
TOM YHCJIE C UCTIOIb30BaHUEM
IIAKETOB MPUKIIAIHBIX IPOTPAMM
BJIAIETD: coBpemeHHBIM
MaTeMaTHYeCKUM annapaTtoM Mpu
aHaJIN3€ Hay4HbIX JaHHbIX,
METOJIOB U CPEJICTB
IUTAHUPOBAHMSI U OpraHU3aluu
UCCIIEIOBaHMN U pa3paboToOK

He 3HaeT ocHOBHbIE METO/IbI aHATIN3a HAYUHBIX
JIAHHBIX, METO/IbI M CPEJICTBA IJIAHUPOBAHUS U
OpraHu3alK UCCIIE0BAaHUM U pa3paboToK, B
TOM YHCJI€ C UCIIOJIb30BAaHUEM IAaKETOB
IIPUKJIAAHBIX Tporpamm. He ymeer
MIPE/ICTaBIATh HAYYHbIE IaHHbIE, METOJIbI U
CpEICTBA IJIAHUPOBAHUS U OPTaHU3ALUN
HCCIEeI0OBaHMM U pa3paboTok. JleMoHCTpUpyeT
OTCYTCTBHE HaBBIKOB IIPUMEHEHUS METOJIOB
aHaJIN3a Hay4YHBIX JAHHBIX, METOJIOB U CPE/ICTB
IUTAHUPOBAHMSI U OpraHU3alui UCCIEA0BaHUN U
pa3paboTok
YaoBaerBopuTeabH

OOm1re, HO HEe CTPYKTYPHUPOBAHHBIE 3HAHUS O
METOJIaX aHaJIN3a HAY4YHbIX JAHHBIX, METO/AX U
CpEICTBax IJIAHUPOBAHUS U OpraHUu3aluu
UCCIIeIOBaHMI U pa3pabOTOK, B TOM YHCIIE C
HCIOJIb30BAaHUEM TAKETOB MPUKIIAJIHBIX
nporpamm. JleMoHCTpUpyeT YaCTUIHO
c(OpMHUPOBAHHOE YMEHUE TPUMEHEHMUSI
METOJIOB aHaJIN3a HAyYHBIX JaHHBIX, METO/I0B U
CPEeZACTB IUIAHUPOBAHUS U OpraHU3aluU
UCCIIEIOBaHUM U pa3paboToK

Xopomuo
CcdopMmupoBaHHbIE, HO COJEPXKAILUE OTAEIbHbIE
po0esbl 3HaHUA 0 METOJ]aX aHaJIu3a HayyHbIX
JAaHHBIX, METOJIaX U CPEJICTBAX IJIAHUPOBAHUS U
OpraHM3allly UCCcieI0BaHul U pa3paboToK, B
TOM UHCJIE C UCIIOJIB30BAaHUEM TTAKETOB
MIPUKIJIAIHBIX TIporpamMmM. B nienom ycneninsle,
HO CoOJIep Kallie OTIeIbHbIe TPOOebl YMEHHS B
IIPUMEHEHUH METOJIOB aHAJIM3a HAyYHBIX
JAHHBIX, METOJIOB U CPEACTB IIJIAHUPOBAHUS U
OpraHu3allM UCCIIEOBAaHUI U pa3paboTOK

OtianyHo




Komnerenuust IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OT1iu4HO

CdopmupoBaHHBIC 3HAHUS O METO/IaX aHATN3a
Hay4HbIX JJAHHBIX, METOJaX U CPEACTBAX
IJIAHUPOBAHUS M OpraHU3alUU UCCIEAOBaHUN U
pa3paboToK, B TOM YHUCIIE C UCTIOJIb30BAHUEM
MTAKETOB MPUKIIAIHBIX TPOTrPaMM.
JIeMOHCTpHUpYET XOpOILINE HABBIKH B
IIPUMEHEHNH METOJ0B aHAJIN3a HAYYHBIX
JAHHBIX, METOJIOB U CPEACTB IUIAHUPOBAHUS U
OpraHM3aliy UCCIIeI0BaHUN U pa3paboToK




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema noctaBku ;. ba3zoBas

Buja MeponpusiTusi NPOMeKYTOYHOM aTTeCTANMH © 3a4eT
Crnioco0 npoBeneHust MepoONpHUATHS NMPOMEKYTOYHOM aTrTecTanuy : OlEHKa 0 JUCLMIUIMHE B paMKax
MIPOMEKYTOYHOM aTTeCTallMM ONPEIeNsIeTCs] Ha OCHOBE 0aJllIOB, HAOpaHHBIX 00YYaIOIMMCS Ha KOHTPOJIBHBIX
MEpPONPUATHSIX, IPOBOJAUMBIX B T€UEHUE YUeOHOIO IIeproa.
MaxkcumajibHOe KOIu4ecTBo 0asios : 100

KonBeprauusi 60a/U10B B 0TMEeTKH

«oTanyHo» - ot 81 no 100
«xopowo» - ot 61 1o 80

«YJ0BJIETBOPUTENBbHO» - OT 49 110 60
«HEeYIO0BJICTBOPUTEIbHO» / «He3auTeHo» MeHee 49 Oaia

Komnerenuus Meponpusitue KonTposnpyembie 3jieMeHTBI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
BxoaHo#i KOHTPOJIb BXO/IHOM KOHTPOJIb IIpoBepka 3HaHMI JIEMEHTOB BBICUIEH

BxoaHoe TectupoBaHue

MaTCMaTUuKH, YMCHH COCTABIIATH
AJITOPUTM PCUHICHUA MaTEMAaTUICCKUX
3a4aa4, 3HaHUA TCPMHUHOJIOTUHA IPEAMETA.

IIpoBepka ypoBHS 3HaHUS
QITOPUTMHU3ALUU MAaTEMaTUYECKUX
BBIUUCIICHUH, 6a30BOT0 3HAHUSA
IIPOrpaMMHUPOBAHUS, YMEHHUS IIOJIb30BAHUS
uHTepdelicoM NpUKIATHBIX TPOTpaMM

I1K.1.2

IIpumeHnsieT MeToABI aHATN3a
HAaYYHBIX JaHHBIX, MCTOJbI 1
CpCACTBA MJIAHUPOBAHUA U
opraHuzanu I/ICCJIGIIOBaHI/Iﬁ u
pa3paboTOK, B TOM YHUCIIE C
UCIIOJIb30BAHUEM ITAKETOB
IIPUKJIAHBIX IPOTpaMM

Texymuit kontpoas TK1
3amuiaemMoe KOHTPOJIbHOE
MeponpusiTue

3HaTh OCHOBHEIC ITAKETHI IS
AHAIMTUYECKHUX BBIYMCIIEHUH, UX
CHelMaIN3alnIo, ITpaBuiia paboThl B
cucteme. YMeTh BhIOpaTh makeT AB st

pelieHust KOHKPETHOW 3a/1aud. 3HATh
CHUHTAKCUC CUCTEMBI U OCHOBHBIC THUIIbI
JAHHBIX. YMETh paboTaTh ¢ TaHHBIMHU
Pa3JIMYHBIX TUIIOB, TPOBOAWUTH
MPOCTEUIINE aHATUTHYECKUE
npeoOpa3oBaHusl. 3HATh BO3MOKHOCTH
CUCTEMBI B pa3Jieie TIOJICTAHOBOK U 3aMEH.
YMeTh UCTIONB30BATh MPABWIIA U IAOJIOHBI.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

MK.1.2

[TpuMeHsieT METO Il aHAJH3a
HAYYHBIX JaHHBIX, METOJIBI U
Cpe/ACTBa TUNIAHUPOBAHUS U
OpraHu3aIluy UCCIICOBAHUN U
pa3paboToOK, B TOM YHUCIIE C
HCIIOJIb30BaHUEM TTAKETOB
MPUKIIAJHBIX IPOTPAMM

Texymuit koHTpOoJbTK2
3amumaeMoe KOHTPOJIbHOE
MeponpusiTue

3HaTh BO3MOXHOCTH BBITIOJTHEHUS
orepanuii MaTeMaTH4eCKOro aHaIu3a
(muddepenmpoBaHue, THTETPUPOBAHUE,
pa3oKeHHUE B PSIIBI U T.11.). YMETh
chopMyIHPOBATH 3aMPOC Ha BBHIITOJIHEHUE
ATUX onepanuil. YMeTb (opMyIupoBaTh U
peniath ypaBHEHUs (JTUHEIHbIE CUCTEMBI,
HenuHelHble, TuddepeHnnanbape) U
3aJjau¥ K HUM. Y METh peliaThb
ONTUMU3ALMOHHBIE 3a/1a4i 3HATh
BO3MO>XHOCTH MPOTPAaMMHPOBAHUS B
cuUCTeME. YMETh IPUMEHUTD UX IS
ONTUMHU3AIMH BBIYUCIICHUH.

I1K.1.2

IIpumeHsieT MeTOABI aHATN3a
Hay4HBIX JaHHBIX, METO/bI U
CPEICTBA IUIAHUPOBAHUSA U
OpraHu3aliy UCCIENOBAaHUN U
pa3paboTOK, B TOM YHUCIIE C
MCIIOJIb30BaHUEM TTAKETOB
IIPUKJIAIHBIX IPOTPaMM

Texymuit koutposs TK3
3amuiaemMoe KOHTPOJIbHOE
MeponpusiTue

Ymenue chopMyIMpoBaTh 3a1a4y ¢
pelIeHNEM YPaBHEHMS UM HEPABEHCTBA B
TE€pMUHaX BEIOPAHHOTO MAKeTa, MPOBECTU
pelIeHUE U YIOCTOBEPUTHCS B
IIPABWJIBHOCTH IOJIy4EHHOI'O pe3yJbTara.

BrinosiHenue onepanuii ¢ MaTpuLaMu

IIK.1.2

[Ipumensier MeToIbl aHaM3a
HAaY4YHBIX JaHHBIX, MCTObI 1
CpelCTBa INIAHUPOBAHUS U
OpraHM3ally UCCIEAOBAHUI U
pa3paboToOK, B TOM YHUCIIE C
UCIIOJIb30BAaHUEM MTaKETOB
MPUKIIaIHBIX IPOTrpaMM

Hroroseiit kouTpoas UTK
HTorosoe KOHTPOJIbHOE
MeponpusiTie

3HaTh OCHOBHBIE MPaBUJIa U BOZMOXHOCTH
paboThl ¢ daitnaMu. YMeTh NIPUMEHSITh HX
npu oOMeHe nHdopmanue. 3HaTh
OCHOBHBIE MPaBUJIa TOCTPOCHHUSI IBYX U
TPEXMEPHBIX TPaPUKOB. YMETh
MPEJICTaBISITh HH(POPMALIHIO B
rpagu4ecKoM BUIE pa3HOUN (GOpMBI. 3HATH
MpaBujia NOCTPOCHUS 3aKOHUYEHHOT'O
MIPOTrPaMMHOTO TIPOYKTa. Y METh
COCTaBUTD MPOLEAYPY 7S BBIMOTHEHUS
OJHOTHITHBIX JIEUCTBUI C BBOJIOM JaHHEIX
Y YCTIOBHSIMH BBITIOTHEHUS. Y METh
0(pOpPMUTH pe3yJIbTATHI B
MIPE3EHTALlMOHHOM BUJIE B CpPEJIC MAKETA.

Cneunpukanusa MeponpusTHH TEKylIero KOHTPOJIS

BXOJHOM KOHTPOJIb

[Ipo0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca

VY cnoBus IpOBENECHNSI MEPOIIPUATHUS: B YaChl ayAUTOPHOMH padoThI

MaxkcruMaibHbIi 0aJl1, BHICTABIIIEMBII 32 MEPONPUATHE IPOMEXKYTOUHOM aTTecTauuu: 0

[IpoxoaHoii 6am: 0




Iloka3aTey OLEHUBAHUSA

Bajaasl

3HAET 3JIEMEHTHI BBICIICH MaTCMaTUuKH, YMCCT COCTABJIATH aJITOPUTM PCIICHUA MATCMATUYCCKUX
3aaa4, 3HaCT TCPMUHOJIOTHHU ITPCIAMCETA.

50

YMeeT NpoBOIUTH ATOPUTMH3AINI0 MATEMATHUECKUX BBIUYMCIICHUN, UMEET 0a30BbIC 3HAHUS
[IPOrpaMMHUPOBAHHUS, YMEET MOJIb30BaThCS UHTEP(HEHCcOM NMPUKIAAHBIX POTpaMM

50

Texymuii koutpoas TK1

[TpoaomKUTETFHOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTecTalluu: 2 yaca
YcnoBus mpoBeaeHUS] MEPOTIPUATHUS: B YAChI ay/INTOPHOI padoThI

MakcumanbHBIH 0ajul, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTecTanun: 20
[Tpoxomnoii 6amt: 10

Iloka3aTey OLEHUBAHUA

Bajaasl

YMeeT npoBOIUTH MPOCTEHUINTNE aHATTUTUIECKHIE MPEoOpa3oBaHmsi. 3HAET BOSMOKHOCTU CHCTEMBI
B paszJiesie TIOJICTAHOBOK U 3aMEH. Y MEET MCTOJIb30BaTh paBuiIa U madinoHbl. Pemens! 14 3amau
Pasnena 2 u3 Habopa 3anad: Yacts 1. MuHMManbHOE KOJTHYECTBO OAJLIOB - 7.

14

YmMmeer BbIOpaTh makeT AB 1uist penieHrss KOHKPETHOU 3aaui. 3HAET CHHTAKCHUC CUCTEMBI
OCHOBHBIC TUIIBI JJAHHBIX. Y MeeT paboTaTh C JaHHBIMU Pa3JIMYHbIX TUMOB. Pemensl 6 3a1a4 u3
nepBoi yactu abopatopHoil paboTel Yacte 1. Yipaknenus aiisa padbotsl B kiaacce 2017

Texymuii konTpoabTK2

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTTecTanuu: 4 yaca
YcnoBus mpoBeaeHUS] MEPOTIPUATHUS: B YAChI ay/INTOPHOI padoThI

MakcumanbHbIA 0ajul, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTecTanun: 40
[Tpoxoanoii 6amt: 20

Iloka3aTey OLEHUBAHUA

Bajaasl

3HaeT BO3MOXKHOCTH BBITIOJIHEHHS OTepalii MaTeMaTHIeCcKoro aHaiu3a (auddepeHupoBaHue,
UHTETPUPOBAHUE, PA3JIOKEHUE B PSJIbI U T.J1.). YMeeT chOopMyJIMPOBATH 3alIPOC HA BBINOJIHEHUE
JTUX OIlEepaLUi.

15

Ymeer popmynupoBaTh U pemiaTh ypaBHEHUS (JINHEWHBIE CUCTEMBI, HEJTMHEHHEIE,
muddepeHInanbHbIC) U 33]]a491 K HUM.

10

3HaeT BO3MOKHOCTH MPOTPAMMUPOBAHUS B CUCTEME. ¥ MEET MPUMEHHUTD UX ISl ONITUMH3AIIN
BBIYHUCIICHUN.

10

YmMmeer peliaTh ONTUMHU3ALIMOHHBIC 3a/1a4n

Texymuii konTpoas TK3

ITpoaomKUTENEHOCTD TPOBEICHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus NpoBeAEHUS MEPONIPUATHUS: B YAChI ayINTOPHOH padoThI

MaxkcumanbHbIH 0ai, BEICTAaBIsIEMbIi 32 MEPOIPUATHE TPOMEKYTOUHOM aTTecTanuu: 20
[Tpoxoanoii 6amm: 10

IToxa3zaTesn oneHUBAHUSA

Banabl

YMmeeT chopMyTupoBaTh 3a1a9y C PEIICHHEM YPAaBHCHHUS WIH HEPABCHCTBA B TEPMHUHAX
BBIOpAHHOTO MaKeTa, MPOBECTH PEIICHUE U yIOCTOBEPUTHCS B MPABUIBHOCTH MOJTYYEHHOTO
pesyabrata. Pemeno 3 3agaun u3 mabopaTopHoil paboThI 3

12




YMmeer MIpOBOAUTL ONICpAllUU C MAaTpULIAMU. OcBoeHo MNPCACTaBJICHUC PCUICHUA B BUIC
npouenypsl. Pemeno 2 3agaun u3 mabopatopHoit paboTh 3

Hrorosbiii kKouTpoas UTK

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca
YcnoBus mpoBeaeHUS] MEPOTIPUATHUS: B HAChI ayINTOPHOH padoThI

MakcumanbHBIA 0ajul, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTecTanun: 20
[Tpoxoanoii 6amt: 9

IToxa3zarTen oeHNBAHUA

Bajaabl

3HaeT npaBuiia MOCTPOCHUS 3aKOHUEHHOTO TIPOTPAMMHOTO MPOAYKTA. YMEET COCTABUTh
HpOLEAYPY VIS BHIITOTHEHUS OHOTHUITHBIX JCHCTBUII ¢ BBOJJOM JITaHHBIX M yCIOBUSIMHA
BBINOJIHEHHS. YacTHUHO peleHa 3ajada u3 4 1abopatopHoi paboThI

YmeeT 0hopMUTh pe3yIbTaThl B MPE3EHTAMOHHOM BUJIE B Cpeie MaKeTa

3HaeT OCHOBHBIE TIPABUJIA K BO3MOXKHOCTH PabOTHI ¢ (pailtamu. YMeeT NPUMEHSTh X MPU
oOmeHe nHpopmanueit. Pemens! n1Be 3a1aun u3 4 nabopaTopHO pabOTHI

3HaeT OCHOBHBIC MTPABUIIA MOCTPOCHHS JIBYX U TPEXMEPHBIX Tpa(UKOB. YMEET MPEACTABIATh
uH(popMaluio B rpaduueckom Bujae pazHoit popmel. Pemiena 1 3amava u3 4 mabopaTopHoit
paboThI




