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1. HauMeHoBaHHe TUCIUNINHBI
Pemrenne 3amau ua 9BM

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucruminHa BXOIUT B 00s13aTeIbHYI0 9acTh bioka « b.1 » oGpa3oBareabHOM MporpaMMbl IO HAPaBJICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue: 03.03.02 ®usuka

HarpaBieHHOCTh DyHIaMeHTanbHas Gu3nka



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoenus nucuuiuiiebl Pemenue 3agavy Ha IBM y oOyuaromierocst 10JKHbI ObITh
c(OpPMHUPOBAHBI CIIETYIONTNE KOMIIETECHIIHH:

03.03.02 ®usuka (HanmpaBiaeHHOCTH : DyHIaMeHTaIbHAs (HU3UKA)

OIIK.2 Cnocob6eH pemaTth CTaHAapTHBIC 33/1a4u TPO()ECCHOHATBLHOM IeSITEIbHOCTH HAa OCHOBE
nH(pOpMaITMOHHOW 1 OMOIHOrpadUIECKO KyIbTYPHI C TPUMEHEHHEM HH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI U ¢ y4€TOM OCHOBHBIX TpeOOBaHUI MHPOPMAIIMOHHON 6€301aCHOCTH

HNuaaukaropsl

OIIK.2.1 Pemraer cranmapTHbIC 3a/1a9d TPOPECCUOHAIBHON JESTEIFHOCTH Ha OCHOBE WH(OPMAITHOHHON
1 6ubmorpaduaeckoit KyJIbTyphl ¢ TPUMEHEHHEM HH(DOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUMA

OIIK.2.2 BeIBisieT ¥ yCTpaHsET MPOOJIEMBl, CBSI3aHHbBIE ¢ HAPYIICHUAMU HH(POPMAITMOHHON
0e30macHOCTH

IIK.2 cnocoOHOCTh MPOBOIUTH HAYYHBIE UCCIIEJOBAHNS B N30paHHON 001acTH SKCIIEPUMEHTAIbHBIX U (MIIN)
TEOPETUYECKUX (PU3NUECKUX UCCIICAOBAHHUH C TIOMOIILI0 COBPEMEHHON MPUOOPHOIA Oa3bl (B TOM YHCIIe
CJIO’KHOTO (PU3UYECKOT0 000PYAOBaHM) U HH()OPMAIIMOHHBIX TEXHOJIOTHI C yYETOM OTEUECTBEHHOTO U
3apy0exKHOTr0 OMbITa



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpaBﬂeHm[ MNOATr0TOBKH

03.03.02 ®usuka (HanpaBneHHOCTh: DyHIaMeHTaNbHAS PU3NKA)

¢opma o0yuenus

O4YHasa

NeNe TpumecTpoB,
BbIJICJICHHBIX /151 H3yYeHUs!
AUCHHUILINHBI

11

O0beM TMCUMILINHBI (3.€.)

O0beM TMCUMILVINHBI (AK.4aC.)

108

KonTakTHas padora ¢
npemnojaasareseM (ak.4ac.),
B TOM YHCJI€e:

42

IIpoBenenue JJeKIUOHHBIX
3aHATHH

14

IIpoBenenue Jad0paTOpPHBIX
padoT, 3aHATHIA 1O
HHOCTPAHHOMY fI3bIKY

28

CamocTrosiTesbHast padoTa
(ak.4ac.)

66

@®opMbI TEKYLLIET0 KOHTPOJISI

Bxoanoe tectupoBanue (1)
HtoroBoe koHTposibHOE MeponpusTue (1)
[TucemenHOE KOHTPOJIBHOE MeponpusTue (3)

DopMbI IPOMEKYTOUHOM
arrecTaumu

3auet (11 Tpumectp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Pemenne 3a1a4u na IBM.IlepBblii cemecTp

Bba3oBble YncIeHHbIEe METOAbI
O0630p HanboIee pacpOCTPaHEHHBIX YUCICHHBIX METOIOB JUIS PEIICHHS PA3IMYHBIX MAaTEMATHIECKUX U
¢bu3nueckux 3aaad.

OCHOBHBIE 3JIEMEHTBI POrPAMMHUPOBAHMS
0O030p COBpEMEHHBIX S3BIKOB MPOTPAMMHUPOBAHUS, IPUMEHSEMBIX B chepe MaTEMaTHIECKOTO MOJISITHPOBAHHUS,
Y TIPOTPaAaMMHBIX CPEJCTB Pa3pabOTKH.
OcHoBHbIe 351eMeHTHI U ortepaTopsbl si3pika FORTRAN-90. Tunel nannaeix. Pa6ora ¢ qanasivu. Pabora ¢
maccuBamu. Pabora ¢ daitnamu. @ynkiuu u npoueaypsl. Cozganue Moaysnen 1 OMOIMOTEK MOAPOrPaMM.

Borunciienune onpeaeuTesisi Ipou3BoJabLHOro nopsaaka. Meroxa I'aycca
Meron I'aycca (MeToa 1OCiIe10BaTeIbHOTO NCKIIFOUEHHS] HEU3BECTHBIX) Ui PEIICHUSI CUCTEM JIMHEHHBIX
anreOpandeckux ypaBHeHui. [Ipsmoit u oOpaTHbiid x01 MeToza. [I[puMeHeHne MeTo/1a K BBIYUCIICHUIO
ONpeeanTeNeH MPOU3BOIBHOTO MOPSAKA.

MeToabl penieHNsI HeJIMHEHHBIX YPABHEHHU I
HTepaliioHHbIE METO/IbI PEILICHUS HEJIMHEHHBIX anredpanyeckux ypaBHeHUNH. MeTo/1 MOJIOBUHHOTO JIEJIEHUS.
Meron cexymux. Meron Hetorona. Meroa urepanuii. Y ciaoBust cXoquMocTu. IIpenmyiecTsa 1 HeoCTaTKy.
Mertoasl peleHns CUCTEM HEJIMHEWHBIX ypaBHeHUN. Meroa urepannid, Metoq Herotona. IIpuBenenue
3aJla4aM MUHUMU3ALNN.
MHoromepHslii MeToa cexymux.Pacuernsie popmyiel. [Ipobiema HavanpHOTrO Npubamkenus. Kpurepuu
TOYHOCTH TIOJTydaeMoro npuommkeHust. OueHKH aOCOMOTHON M OTHOCHTENBHOM MOTPEIIHOCTH, PEKOMEHAAINN
K ucrnosib3oBanuio. [Ipobdiema HayanpHoro npubmmkenus. @opmupoBaHue HaYaIbHOTO TPUOIMKEHUS 10
Metony ["aycca.

MeTobl YHCIEHHOT0 pellieHus 00bIKHOBEHHBIX (P epeHIIHaNbHBIX YPABHEHU
Merton Diinepa. Pacuérnas cetka. PaBHoMepHbIe 1 HepaBHOMepHbIe ceTku. DopMupoBaHue NpUOIMKEHUS IS
npupamenns GpyHkun. Iopsnok Merona. AIropuT™M MeToa. Y COBEPIICHCTBOBAaHHE METOIa Diepa.
Meton Pynre-Kyrtei-Mepcona. Pacuetnbie popmyibl MeToa 4 OpsAAKA TOYHOCTH JJIs CiTydasi OIHOTO
ypaBHeHMsl. OnieHka MepcoHa /17151 aGCOMI0THOM MOTrpelIHOCTH UHTErprpoBanus. Vcronb30BaHue MeToaa Juis
OIpeJIeJIEHUs BEIMUMHBI [1ara HHTerpupoBanus. CTpaTerusi THOKOro U3MEHEHHUsl BEJIMYMHBI 11ara
uHTEerpupoBanus. opmMupoBaHue 1mara BOJIN3M TPaHHIIbl HHTEpBaia HHTETPUPOBaHUs. BO3MOXXHOCTH OLIEHKH
OTHOCUTEIHLHOM MOTPENTHOCTH UHTETpUpoBaHus. O000IIeHNE METO/1a Ha CITy4Yail CUCTEMbI OOBIKHOBEHHBIX
mddepeHnnanbHbIX ypaBHeHHH. HopMa BekTOpa MorpenHocTei.
Merton Pynre-Kyrtoi-®enbndepra. CpaBHenue ¢ metogoM Pynre-Kyrtei-Mepcona.

MeTtoabl BbIYHMCIEHHS ONPeIeIEHHBIX HHTErPAJIOB
KBanpatypusie popMyel. MeTo] IEBBIX U MIPABBIX NPSIMOYTOJIBHUKOB. METO CpeTHUX MPSIMOYTOJIbHUKOB.
Merton tpanenuii. Metoa Cumriicona. Meton 3/8. KBagparypusie hopmyiner Ueosimésa, Jlesxxanapa-I aycca.
Meton Monte-Kapio.
WuTerpupoBanne HECOOCTBEHHBIX MHTETPAJIOB.

MeTOI[bI PeHICHUSA KPAaeBbIX 3a1a4
YucreHHble U MOJIyaHAJIMTUYCCKUEC MCTOABI PCIICHUS CJIOKHBIX 3a/la4 Ha cOOCTBEHHBIE 3HAUECHHUS B PAa3INIHBIX
o0acTIx (1)H31/IKI/I U MaTeMaTHKH, 3aJia4 TCOpUHn YCTOIZHHBOCTH, THUAPOJAWMHAMHKU.

KpaesBble 3agauun. 3a1aun Ha cOOCTBEHHbIE 3HAYEHMS.
OO6mme KpaeBbIe 3aa91 U 3a/1a4d Ha COOCTBEHHBIC 3HAUCHHSI.



[Tpunoxenue KpaeBbIX 3a7ay B pU3MKE: TEOPUU THAPOTUHAMUYECKON YCTOWYMBOCTH, KBAHTOBOM TEOPHUH.
IIpuBenenne kpaeBoii 3anaun K 3agade Komm 1y1st BEKTOPOB pEIIEHUH.

Mertoxa cTpeab0bl ¢ OPTOroHAIU3aNMel pelieHHii B IPOMEeKYTOYHBIX TOUYKAX
Meton cTpenbObl (MeTo1 TocTpoeHUs (PyHAaAMEHTaTbHOW CUCTEMBI pelIeHHIA). XapaKTepUCTHUSCKUN
OIIpe/IeNINTEINb KaK (PyHKIMSI COOCTBEHHBIX 3HAYEHUH M TapaMeTpOB KpaeBOH 3aJauu.
XKectkue cucremsl quddepeHnnanbHbIX ypaBHeHHNA. PocT norpemHocTeil. Maes opToronanuzanumy BeKTOpOB
pewmenuii. Oproronanu3anus no metoxy I'pama-IlImunara, ee qocToMHCTBA U HEAOCTATKU. YacThuHas
oproroHanu3anus no merony bupuxa-Pynakosa.

Metoa nupepeHunaIbHON NPOrOHKH.
Meton nuddepenuuanbaoi nmporouku. [lonydenue ypaBHeHus Juisi poroHoyHoW Matpuibl. [lomyuenue
XapaKTepUCTHUECKOTO onpeaenutelia. CTBIKOBKA B TPOMEXYTOYHBIX TOUKaX MHTEpBaIa
uHTEerpupoBaHus. CTHIKOBKA, KaK CIIOCO0 YIPOILEHHs 3aBUCUMOCTH XapaKTePUCTUUECKOT0 ONPEAETUTENS OT
COOCTBEHHBIX 3HAUCHHI U TapaMeTPOB KpaeBoi 3a1a4un. HennHeHbIi BapuanT MeToaa.

IMpoexuunonnsnie meroasl. Meroa I'anépkuna
[TpuOnmxE€HHBIE METOABI pELICHHUS 33/1a4 Ha cOOCTBEHHbIEe 3HaueHus1. Metoz ['anépkuna. Metos KoJuloKaluu.
Meton Putna 11 BappallmOHHBIX 3a4a4.
IIpumenenue k 3a1ayam ruApOAMHAMUKH, KBAHTOBOM MEXAHUKH.

HccaenoBanue ycTOHYMBOCTH METOIOM CETOK
Meton cetok. KoHeuHO-pa3HOCTHBIE allIPOKCUMAIIMU TPOU3BOAHBIX. [IoHATHE 00 ycTOUNBOCTH
KOHEYHO-Pa3HOCTHBIX CXeM. Pa3uuHble KOHEUHO-PA3HOCTHBIE CXEMBI.
ITpumep peleHHs 0THOMEPHOI HeCTallMOHAPHOMN 3aJjauyl TEIIONPOBOJHOCTH.

ITakeTnl aHATUTHYECKUX BLIYUCICHUNI
0O0630p BO3MOKHOCTEH COBPEMEHHBIX MMPOTPAMMHBIX MMAKETOB AHAIUTUYECKUX BHIYMCICHUH.

Ba3oBble ajiredpanyeckne BbIYUCICHUS
bazoBeie komanp! maketa Maple. Anredpanueckue BHIYMCICHUS, BCTPOSHHBIE alredpandeckue pyHKIUH.
Pabora ¢ MmaccuBaMu, MaTpUIIaMH U BEKTOPAMH.
bazoBble KOMaHABI TOCTPOCHUS TPAPHUKOB.

Komanabl mpeodpa3oBanusi BbIpaKeHUi
Komanpl oneprpoBaHus BEIpaXKEHUSAMH. Y TIPOLICHHUE, (GaKTOpHU3alKs, BbIJICIEHUE OT/IEIbHBIX ONIEPaTOpPOB,
MHOXHTENeH 1 K03 uimeHTos.

ITakeTrsl nocTpoenus: rpapuxku
Pacmmpennsie komanap! noctpoerus rpaduku. Onuuu komanas! plot. [Taket plots. [TocTpoenue IByMepHBIX U
TpEXMEpHBIX TpaduKOB, KapT YPOBHS, BEKTOPHBIX MoJiel u ip. KoMaHpl aHUMAIIH.

Pemenne 3a1a4 JiuHeHHOH ajaredpbl
[Taker LinearAlgebra, maker linalg.
Komans! paboThl ¢ MaTpHilaMu, ONPEACTUTEIIMHA, CHCTEMaMH JJMHEHHBIX YpaBHEeHUH. Beruucnenue
COOCTBEHHBIX UMCEIl M COOCTBEHHBIX BEKTOPOB MATPHII.

Pemenue nudpepeHunabHbIX yPABHEHU I
ITaxeTts! DEtools, PDEtools.
AHanuTHYECKOE U YUCIIEHHOE pelieHus AuddepeHinaibHbIX ypaBHEeHUH. 3a1aHre HauadbHbIX U TPAaHUYHBIX



ycnoBui. [Toctpoenue rpadukos perienus, (ha30BbIX MOPTPETOB, MOJICH HANPaBICHUS.

BekTopHbIe H TEH30PHbIE BHIYHCIEHUS
ITaker VectorCalculus.
Komanzaps! paboThl ¢ BeKTOpamMu U TeH30paMu. OmpeneneHne CuCTEMbl KOOPAUHAT, IEPEXO0JIbI MEKITY
pasnuuHbIME cucTeMaMu. [IpeoOpa3oBanus BekTopoB. Oniepaliiu ¢ BEKTOPaMH U TEH30paMHu.

CneunajbHble GQyHKIIUT
Komanzpl BbI30Ba crienuanbHbIX (YHKIHH. OpTOroHanbHbIE TOJTUHOMBI, IMTUHAPUYECKHE U chepuieckue

¢yukuuu. [Ipyrue GyHkoum.

OOyyaromue H cieUAJIH3HPOBAHHBIC NAKEThI
[MTakets! Student. OGyuarommue KOMaH/Ibl, OMIArOBOE MCIIOTHEHHE.

IpuMeHeHNe BLIYHCIUTEIbHBIX TEXHOJIOTHI B HAYYHOI padoTe
00630p pa3HOOOPA3HBIX COBPEMEHHBIX BBIUUCIUTEIHHBIX TEXHOJOTHHA M MPOTPAMMHBIX TTAKETOB, TPUMEHIEMBIX
B Hay4HOH paboTe /I BU3YyaIN3all1, CTATUCTHIECKOH 00paOOTKH JaHHBIX, MATEMATHYECKUX PACUETOB U
00pabOTKHU TEKCTOB.

MartemaTtudeckue 0H0THOTEKH
OcHoBHBIE OMOIMOTEKN MaTeMaTHIECKUX (PYHKIHMI /U1 coBpeMeHHBIX KoMmmuiaTopos. IMSL, MKL.

Busyanuzanus 1aHHBIX
O0630p nporpaMMHBIX TAKETOB JIJIsl BU3yaJlW3alluy HayuHbIX naHHbIX. Grapher, Surfer, Origin, SciDavis,
GNUplot.

CraTucTuyeckue MeToAbl 00PadOTKHN JAHHBIX
O0630p cTaTUCTUYECKUX METOJIOB 00PaOOTKH SKCIIEPUMEHTAIBHBIX JTaHHbIX.
ITorpemHocTs NpsAMBIX U KOCBEHHBIX U3MepeHnid. CTaHaapTHOE OTKJIOHEHuE. Jlucnepcus.
Koppensuuonnsiit ananus. Koppemnsiuust [Iupcona, koppensiuust CiupMeHa.
[TpoBepka craTuctudeckux runores. JloBepurensHbiil nHTepBalL. [loHsTHE BEIOOpKH. [TapameTpuyeckue n
HenapaMmeTpuueckue kputepuu. Kpurepun sHaunmoctu. Kpurepuu cornacus.
CrniekTpaibHbIM aHaIU3 SKCIIEPUMEHTANBHBIX TaHHBIX. Dypbe-crekTp. OkoHHoe Dyphe-npeodpazoBaHue.
BeiiBner-ananus.
Perpeccronnsie Mmomenu.
IIporpaMMHBIE TAKETHI U SI3BIKU JIS1 CTATUCTUYECKOTO aHAIN3a JAHHBIX.

OcHOBBI NapaIeIbHBIX BBIYMCICHHI
CucteMbl napauienbHbIX BeIYUCIEeHHH. CUCTeMBI ¢ pa3ienéHHoi u o01ei maMsaTeio. [IporpaMmupoBanue Ha
rpauyecKux Mporeccopax.
OcCHOBHBIE POTPaMMHBIE TEXHOJOTHH MapajuienabHbiXx Beruuciaenuii: MPI, OpenMP, CUDA, OpenACC.
IIpoekTs! pacnpeieI€HHBIX BBIYMCICHUI.



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. JIo6os H. U.,JIro6umos JI. B.,Jlrobumosa T. I1. Pemenue 3amay Ha 9BM:yuebHO-MeTO1M4ecKOe ocooue/H.
. Jlo6os, /1. B. Jlrobumos, T. I1. Jlrooumosa.-ITepmb,2007, ISBN 5-7944-0812-X.-82.-bubmuorp.: c. 80

2. Jlo6os H. U.,Jlrobumos /1. B.,JTrobumonsa T. I1. Pemenune 3anad nHa 9BM:yue6HO-MeTonnueckoe mocodue/H.
W. Jlo6os, JI. B. JTrobumos, T. I1. Jlro6umona.-ITepmp,2012, ISBN 978-5-7944-1890-3.-1.
http://www.campus.psu.ru/library/node/19447

JdomosHuTeIbHAS:

1. Moxkposa H. B. UuciienHble METO/IbI B MH)KEHEPHBIX pacueTax:YueoHoe nocoone/Mokposa H. B..-
Caparos:Aii [Tu Op Menua,2018, ISBN 978-5-4486-0238-2.-91. http://www.iprbookshop.ru/71739.html

2. Kopones A. JI. KomnbrotepHoe MoaenupoBanue:nadopatopusiil npaktukym/A. JI. Kopones.-M.:BUHOM,
JIa6. 3nanmii,2012, ISBN 978-5-9963-0270-3.-230.-bubnuorp.: c. 223-228

3. Ilonockos M. E. Pemenue 3anau B Kypcax auddepeHnnanbHbIX YpaBHEHUH ¢ UCTIOIb30BaHUEM
KOMIThIOTEPHBIX CUCTEM aHATMTHYECKUX BhIunciaeHui:Meto . mocooue/U. E. [Tonockos.-ITepmb:I1T'Y,2007,
ISBN 5-7944-1001-9.-116.-bubnuorp.: c. 111-114

4. OcHOBBI pabOTHI ¢ Hay4YHBIM TeKCT-TiporieccopoM LATEX2e:Metoz. mocobue mo Kypcy npaxT.
uHpopmaruku/M-Bo obpazoBanust PD, ITepm. roc. yu-t; Coct. M. I1. Ilemepenko, FO. JI. Paiixep.-Ilepms:b.
u.,2003.-68.



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

http://library.psu.ru/node/738 Dnexrponnsie pecypcsl Hayunoit oubnuorexu [ITHUY
https://elis.psu.ru/ Dnekrponnas 6ubimoreyHas cuctema ELiS
10. Ilepeuenb uHGPOPMAITUOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa3oBaTeJHLHOI0 Mpouecca Mo JUCIHHIINHE

O6pasoBarenbHblii mporecc no auctumiuHe Pemenue 3aqay Ha 9BM npeamnonaraer UCIoIb30BaHNUE
CJICAYIOIIETO MPOTPaMMHOT0 obecrieueHust U HHPOPMALIMOHHBIX CIIPABOYHBIX CUCTEM:
- JOCTYII B pexxuMe on-line B DnekTpoHHyto 6ubnuoreunyto cucremy (3bC)
- IOCTYTI B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTeIbHOM Cpely YHUBEPCUTETA.
- lnTepHeT-CepBUCHI U 3JIEKTPOHHBIE PECYPCHI (TOMCKOBBIE CHCTEMBI, 3JIEKTPOHHAS 1104YTa U T.1.)

[TepeyeHr HEOOXOIUMOTO JTUIIEH3UOHHOTO U (MIJIM) CBOOOJHO PacCIpOCTPAHSIEMOTO TPOTrPAMMHOTO
o0ecrieyeHus:

- MPUJIO’KEHHE, TTO3BOJIsAIONIee MpocMaTpuBaTh PDF-daitnbt

- oducHsbI nakeT npunoxkeHuii «LibreOfficey.

- kommisiTop gfortran si3eika FORTRAN,;

- rpa¢uueckuit maker GNUplot;

- IAKeT aHAJIMTUYCCKUX BhIUKMCIICHUI Maxima;

- IporpaMMHbIi naket BEpcTku TekctoB MikTeX.

Z[OHOJIHI/ITGHLHHﬁ MEPCUCHb UCITIOJIB3YCMbBIX I/IH(I)OpMaI_II/IOHHBIX TEXHOJIOTUH U nporpaMmMHOIO obecrieueHUs
OMnpCaACIACTCA YNTAOIUMU KYPC IIPCIIoaaBaTCIAMU.

HpI/I OCBOCHHHU MaTcpHraa U BbIITIOJTHCHUA 33)13HHI71 10 JUCHUITNIMHE PEKOMEHAYCTCA NCITI0JIb30BAHHUE
MaTepuasoB, pa3MemeHHbIX B JImunbix kabuHeTax ooyuaromuxcsi ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIIMOHHOMN paOOThI U IPOBEICHUU 3aHATUI B pEXKUME OHJIAWH MOTYT
MCTIOJIb30BAThCS:

cuctema BHueoKoH(epeHIICBs3H Ha ocHOBE TuiaTdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopast moaIepKuBaeT BO3MOKHOCTh HCIIOJIb30BAHHUS
TEKCTOBBIX MaTE€PHAJIOB U MPE3EHTALNH, ayIMO0- U BUJICOKOHTEHT, a TaK K€ TECThI, IPOBEPsEMbIE 3a/1aHus,
3aJJaHUA JJ11 COBMECTHOI paboThI.

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

11. Onucanue MaTepuaJIbHO-TEeXHUYECKOM 0a3bl, HEOOXOAMMOI JJIf1 OCYIIeCTBJICHUSA
00pa30BaTeJIbHOI0 MPOLECCa M0 JUCHUILIHHE

J11st IEKITMOHHBIX 3aHATUM TpeOyeTcs ayAUTOpHsl, OCHAIIICHHAS MPE3EHTAIMOHHON TEXHUKON (TIPOEKTOp, dKpaH,
KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IIPOTPAMMHBIM 00€CTIeYeHHEM, MEJIOBOH (1) WIIM MapKepHOI
JOCKOM.

Jl1s mpoBeieHus 1abopaTOPHBIX pabOT - KOMITBIOTEPHBIN KIIACC, OCHAIIICHHBIH MPE3EHTAIIMOHHON TEXHUKOM
(IpoeKTOop, 9KpaH, KOMIBIOTEP/HOYTOYK) U KOMIBIOTEPHON TEXHUKON C COOTBETCTBYIOLIUM MPOTPAMMHBIM
obecrieueHreM, MEJTOBOM (M) MIIH MapKEPHOU JTOCKOM.

Jl5ig TpynnoBbIX (MHAMBUAYAIbHBIX) KOHCYIbTALMN - Ay JUTOPHSI, OCHAILIEHHAS MPE3CHTAllMOHHON TEXHUKON
(TpoekTop, 3KpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM MPOTPAMMHBIM 00€CTICUCHUEM, MEJIOBOH (1) WU
MapKEPHOM JOCKOM.



Jli1st poBeIeHHsI TEKYIIETO KOHTPOJIS - KOMIIBIOTEPHBIN KJIACC, OCHAIIICHHBINM MPE3CHTAIIMOHHON TEXHUKOH
(IpoekTop, 9KpaH, KOMIBIOTEP/HOYTOYK) U KOMITBIOTEPHOM TEXHUKOM C COOTBETCTBYIOIIHM MTPOTPAMMHBIM
obecrieueHreM, MEJIOBOM (M) WIIM MapKEPHOU TOCKOM.

CamocTosTenbHast paboTa CTyACHTOB: ay IMTOPUSl, OCHAIIEHHAs KOMIIBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO
nojktoueHus K cetu «MuTepHeT», ¢ 00ecredeHHbIM JOCTYIIOM B AJIEKTPOHHYIO HH()OPMALIMOHHO-
o0Opa3oBartenbHyI0 cpely yHuBepcuTeTa, nomemenust Hayunoit oudauorexu [II'HUY

[Tomemenust HayuHoii onbmuoreku [IITHUY mist oGecrieueHus: caMOCTOSTEIbHONU PabOThl 00yUYaOIUXCS:

1. Hayuno-0ubnuorpadudeckuii otaen, xopi.l, ayn. 142. O6opynoBan 3 nepcoHaIbHBIMU KOMIIBIOTEpA C
JOCTYIIOM K JIOKQJIBHOM U II100aJIbHON KOMITBIOTEPHBIM CETSIM.

2. YuTanpHbI{ 3aJ1 TYMaHUTAPHOM JUTEpaTyphl, Kopm. 2, aya. 418. O6opynoBaH 7 nepcoHaIbHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00ANbHOM KOMIIBIOTEPHBIM CETSM.

3. UuranbHbIH 3a1 €CTECTBEHHOM auTeparypsl, Kopi.6, aya. 107a. O6opyaoBaH 5 nepcoHanbHbIMU
KOMITBIOTEPAMH C JOCTYTIOM K JIOKaJbHOW U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTpAaHHOM UTEpaTyphl, Kopm.2 aya. 207. O6opynoBaH | mepcoHaTbHBIM KOMIIBIOTEPOM C
JOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMITBIOTEPAMH € JOCTYIOM K JIOKaJIbHOU U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

6. YuranbHbli 3a1 reorpaduueckoro ¢axynbrera, kopn.8, aya. 419. Obopynosan 6 nepcoHaIbHbIMU
KOMIIBIOTEpPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbroTephl, yCTaHOBIICHHBIE B TOMEUICHUAX HAyYHOU OMOINOTEKH, OCHAIIIEHBI CIICAYIOIINM
MIPOTPaMMHBIM 00€CTICYeHUEM

Omnepanuonnas cuctema ALT Linux;

Oducusriit maker Libreoffice.

CrnpaBouHo-1nipaBoBas cucreMa «KoncynprantlInroc»



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
Pemnenue 3ax1ay Ha OBM

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

OIIK.2

Cnoco0eH pemiaTh CTAaHAAPTHBIE 3212494 MPO(EeCCHOHAIBHOI /1eITeJIbHOCTH HA OCHOBE
uHGOpMAMOHHO M OMOJMOrpaduIecKoii KyJIbTYPbl ¢ IPMMeHEeHHeM HH(POPMALMOHHO-
KOMMYHHMKAIMOHHBIX TeXHOJIOTMI U C Y4€TOM OCHOBHBIX TpeOoBaHui MHGOPMALIMOHHOM

0e3011aCHOCTH
Komnerenuus IInanupyemble pe3y/bTaThl Kputepun oneHuBanus pe3yibTaToB
(uHaMKATOP) o0yueHust o0yueHust
OIIK.2.1 3HAaTh OCHOBHBIE 3JIEMEHTHI U HeynoBiierBopureJ

Pemaer ctannapTHbie
3a7a9u
npodecCuOHAIbHON
JeSITETHHOCTH Ha OCHOBE
MH(POPMALIMOHHOM U
o6ubnmorpadudeckoit
KYJIBTYPBI C
pPUMEHEHUEM
MH(POPMALIMOHHO-
KOMMYHHUKAI[HOHHBIX
TEXHOJIOT U

MPUEMBI IPOTPAMMUPOBAHUS,
YHCJIEHHBIE METO/Ibl PEIICHUS
MaTEeMaTUYECKUX U (PU3UUECKUX
3a1a4. YMETh PEaIn30BbIBATh
aJITOPUTMBI B BUJI€ POTPAMM Ha
A3bIKAX MPOrPaMMHPOBAHUS,
aAHAIM3UPOBATH OMIMOKH U
MPOBOJIUTH ONTUMU3ALIMIO C
ornopoi Ha HHPOPMAIIOHHBIE U
oubnorpadudeckue 6a3sbl.
Bnagete OCHOBHBIMM PUEMAMHU U
MOIXO0AAMH MPOrPaMMHPOBAHHUS,
HaBBIKAMH MPUMEHCHHUS
YHUCJIEHHBIX METOJIOB K PEIICHUIO
3a/1a4 C UCIOJIb30BAaHUEM
COBPEMEHHBIX HH(OPMAITMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTH.

He 3HaeT OCHOBHBIX 3JIEMEHTOB U IPUEMOB
MIPOrpaMMHUPOBAHUS, YUCICHHBIX METOIbI
MaTeMaTHYeCcKUuX U pusndeckux 3agad. He
YMECT pCAIM30BLIBATH aJITOPUTMBI B BUJIC
IIPOTrpaMM Ha S3bIKax MPOrpaMMHUPOBaHUS,
AHAJIN3UPOBATH OILIMOKH 1 IMPOBOAUTH
ontumu3anuio. He BiaseeT o0CHOBHBIMU
NpUEMaMU U MOAXO0AaMU IIPOrPaMMUPOBAHHUS,
HaBbIKaMU ITPUMCHCHU YU CJICHHBIX MCTOOOB K
pELIeHUIO 3a/1a4.

YaoBaerBopuTeabH
OOu1re, HO HE CTPYKTYPHUPOBAHHBIE 3HAHUS
OCHOBHBIX 3JICMCHTOB U HpI/IéMOB
nporpaMMupOBaHusd, YUCIICHHBIX MCTO/IbL
MaTeMaTHYeCKUX U (PU3NYECKHX 3a/ad.
JleMOHCTpHUpYET YaCTUYHO C(HOPMUPOBAHHOE
YMEHHUE MTPOU3BOAUTH PACUETHI, pEATN30BbIBATh
aIrOpPUTMBI B BUJI€ IPOTPaMM, JaBaTh
MHTEPIpPETALMIO pe3yIbTaToB. Meer
npescTaBieHre 00 OCHOBHBIX MpUEMax U
oAX0Aax MPOrpaMMHUPOBAHUsI, HABBIKAMHU
MMPUMCHCHUA YUCIICHHBIX METOA0B K PCIICHUIO
3a/1a4.

Xopouo
CdopmupoBaHHbIe, HO COJEpKaIINE OTAETbHbIC
HpO6CJ'H)I 3HaHUA OCHOBHBIX 3JIEMCHTOB U
IIPpUEMOB IIPOrPaMMUPOBAHUS, YACICHHBIX
METOAbI MAaTEMATHUYCCKHUX U (1)I/I3I/ILI€CKI/IX 3aaad.
B nienom ycnennsle, HO cojieprkaliie
OTACJIBHBIC HpOGGHLI YMCHUA MPOU3BOAUTH
pacy€Thl, peaIn30BbIBATh AJITOPUTMBI B BUJIE
[porpamm, JaBaTh UHTEPHPETALUIO
pe3yabTaTOB, KOHTPOIUPOBATH MPABUIBHOCTh




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
BBIYHCIICHHH, CAMOCTOSITEILHO PUOOPETATh
HOBBIC 3HaHMS. Bnageer oCHOBHBIM
MOHSATUMHBIM annapaToM U HaBbIKAMHU
MIPOrpaMMHUPOBAHUS, TPUMEHEHUS YUCIICHHBIX
METOJIOB, HO C OTJICJLHBIMH MPOOEITaMH.

OT1an4yHO
CdopmupoBaHHBIE CUCTEMATUYECKUE 3HAHUS
OCHOBHBIX 3JIEMEHTOB U IPUEMOB
MIPOTrpaMMHUPOBAHUS, YUCIICHHBIX METOIbI
MaTeMaTHYeCKUX U (PU3UICCKUX 3a/1a4.
CdopMupoBaHHOE YMEHHE MTPOU3BOIUTH
pacy€Thl, pealIn30BhIBATh AITOPUTMBI B BUJIC
Mporpamm, JaBaTh HHTEPIPETALIUIO
pe3yIbTaTOB, KOHTPOJIUPOBATH MPABUILHOCTH
BBIYMCIICHH, CAMOCTOSITEILHO MPUOOpETaTh
HOBBIC 3HAHHS. Y CICIIHOE M CUCTEMATHYCCKOE
MIPUMEHEHNE HABBIKOB MPOTPAMMUPOBAHUS U
YHCIICHHBIX METOIOB.

OIIK.2.2

BrisiBnsieT u yctpaHsieT
po0OIJIeMBbI, CBSI3aHHBIE C
HapyIIECHUSIMA
nH(pOpMaAITMOHHOM
0€301acHOCTH

3HaTHL MMPpUCMBbI U MCTObI
YHCIIEHHOTO UCCIIEIOBaHUS
dbuznyecKkux 3a1a4, MOArOTOBKU
OTUY€TOB, CTATUCTHUYECKUX
METOJIOB aHaJIu3a JaHHBIX,
nmoucka nadopmanuu ¢
coboieHreM TpeOoBaHUHN
MH(GOPMaMOHHON 0€3011aCHOCTH.
YMeTb IPUMEHATh Ha MPAKTHKE
METOAbI YUCIICHHOT'O
UCCJIEIOBaHMSI (PU3NUECKHUX
3aJda4, CTaTUCTUYCCKUX MECTOA0B
aHaJIn3a JaHHBIX, TOTOBUTH
OTYETHI 06 HUCCIICOOBAHUAX.
Brnagets npuemamu u MeTo1aMuU
YHCIIEHHOTO UCCIIEIOBaHUS
buznyeckux 3a1a4, HaBbIKAMHU
MOJIFOTOBKOM OTYETOB, HABBIKAMHU
obecnieueHrst ”HPOPMAITMOHHON
0€30MacHOCTH.

HeynosiaerBopure
He 3naer MPUEMBI U MCTOABI YUCIICHHOT'O
UCCIIeIOBaHMS (PU3UIECKHUX 33]1a4, TTOITOTOBKU
OT‘IéTOB, CTaTUCTUYCCKUX MECTOA0B aHaJInu3a
JNaHHbIX. He ymeeT npuMeHATh Ha IIPAKTUKE
METO/bl YUCIIEHHOT'O UCCIIEOBAHUS
(bu3MYeCKUX 3a/1a4, CTATUCTUYECKUX METOJIOB
aHaJlM3a JaHHBIX, TOTOBUTH OTYETHI 00
uccnenaosanusax. He Bnageer npuemamu u
METOAAaMH YHCIEHHOTO UCCIIEI0BAHUS
(bu3nyecKux 3a/1a4, HaBbIKAMU MOJITOTOBKOM
OT‘IéTOB, HaBbIKaMU ITPUMCHCHU A
CTaTUCTHUYCCKHUX METOJ0B aHaJIn3a JaHHBIX.

YnoBaerBopuTebH
OO61ue, HO HE CTPYKTYPUPOBaHHBIC 3HAHUS
MIPUEMOB U METOJIOB YUCJIEHHOTO HCCIIEIOBAHNUS
(bU3UYEeCKUX 3a7a4, MOATOTOBKH OTYETOB,
CTaTUCTHUYCCKHUX METOJ0B aHaJIn3a JaHHBIX.
JleMOHCTpHpPYET YaCTUYHO C(HOPMUPOBAHHOE
YMCHUC MMPUMCHATH HA IMPAKTUKE METO/bI
YHUCJICHHOI'O UCCIICA0BAaHUA (1)H3H‘-I€CKI/IX 3ajJa4,
CTaTUCTHUYCCKHUX MCTOJ0B aHa/JIM3a JaHHBIX,
TOTOBUTH OTYETHI 00 HccnenoBanusx. imeer
MIPEACTABJICHUE O TPUEMaX U METOAaxX
YHUCIIEHHOTO UCCIeI0BaHUS (PU3NYECKUX 3a/1ad,
HaBbIKAMU MOJITOTOBKOM OTYETOB, HABBIKAMU




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3yJbTaThl
o0yueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

YnoBj1eTBOPUTEbH

MPUMEHEHHUS CTAaTUCTUYECKUX METO/IOB aHan3a
JIaHHBIX.

Xopouo
B nenom ycnemuinsie, HO coaepKalme
OTJENbHBIE MPOOEITbl yMEHUS IPUMEHSTH Ha
MIPAKTUKE METO/Ibl YUCIEHHOTO UCCIEI0BAHMS
(bu3MUYeCKUX 3a/1a4, CTATUCTUYECKUX METOJIOB
aHaJIM3a JaHHBIX, TOTOBUTEH OTYETHI 00
HCCIEI0BAHUAX. Y CIIEIHO, HO C OTAEILHBIMU
npoOenamMu BiaJeeT OCHOBHBIMU ITPHUEMaMH U
METOAAaMM YHCJICHHOTO MCCIICIOBaHN
(bU3UYEeCKUX 3a7a4, HaBBIKAMH TIOJITOTOBKOM
OTU€TOB, HABBIKAMH ITPUMEHEHUS
CTaTHCTHYECKHX METOJIOB aHAJIN3a NaHHBIX.

OTtau4dHo
CdopMupoBaHHBIE CHCTEMAaTHIECKUE 3HAHMS
MIPUEMOB ¥ METOJIOB YUCIICHHOTO MCCIICIOBAHUS
(bU3UYEeCKUX 3a7a4, MOATOTOBKH OTYETOB,
CTaTUCTHYECCKUX METOJIOB aHAJIN3a TaHHBIX.
CdhopmupoBanHOE yMEHHE IPOU3BOIUTH
pacy€Thl, IPUMEHSTH HA TPAKTUKE METO/IbI
YHCIIEHHOTO UCCIIeNOBAaHUS (PU3NISCKUX 3a/1ad,
CTAaTUCTUYECKHUX METOJOB aHaJIN3a JaHHBIX,
TOTOBHUTEH OTYETEI 00 HCCIEI0BAHUIX.
VYceneuHoe v cUCTEMaTHYECKOE IPUMEHEHHE
MIPUEMOB ¥ METOJIOB YUCJICHHOTO MCCIICIOBAHUS
(hM3UYECKUX 3a71a4, HABBIKOB MOJITOTOBKOM
OTY€TOB, HABBIKOB MPUMEHEHHUS
CTaTHCTHYECKHX METOJOB aHAJIN3a NaHHBIX.

IIK.2

CIIOCOOHOCTH MPOBOAUTH HAYYHbIE HCCICAOBAHNS B H30PaHHOI 00J1aCTH IKCIIEPHMEHTAJIBHBIX U
(nsim) TeopeTHYeCKUX (PU3NYECKUX HUCCIEIOBAHUN C IOMOIIBI0 COBPEMEHHOI NpUOOpHOoii 6a3bl (B
TOM YHCJIe CJOKHOT0 (pr3nuecKkoro o00py10BaHusi) 1 HHGPOPMANMOHHBIX TEXHOJIOTHH C y4€TOM
O0TEYEeCTBEHHOI'0 U 3apy0e:KHOI0 ONbITA

Komnerenuus IInanupyemble pe3y/bTaThl Kputepun oneHuBanus pe3yibTaToB
(uHaHMKaTOP) o0y4eHUs o0y4eHus
IK.2 3HaTh: OCHOBHBIE ITPOTPaMMHBIE HeynosierBopure

CIIOCOOHOCTH MPOBOJUTH
HaYYHBIE UCCIICZIOBAaHUS B
n30paHHOI 00nacTu
HKCIIEPUMEHTANIBHBIX U
(W11) TEOPETUUYECKHUX
bu3nuecKux

MAKEeThl aHAJTUTUYECKUX
BBIUMCJIEHUH U IPUEMBI pabOTHI €
HUMU.

YMeTs: pemaTbh MaTeMaTUYECKHE
U pU3HUECKHUE 3a/1a41 C
[IPUMEHEHUEM [TaKETOB

He 3HaeT ocHOBHBIE IPOrpaMMHBIE MTAKETHI
AQHAJIMTUYECKUX BBIYUCIICHUHN U TPUEMBI pabOThI
C HUMH.

He ymeer pemate MaremMaTnueckue u
dbusznyecKre 3a7a9u C MPUMEHEHUEM ITAaKETOB
aHATMTUYECKUX BhIunciaeHui. He Bnaneer




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

HUCCJIEIOBAHUHN C
MTOMOIIBIO0 COBPEMEHHOM
puOOpHOH 6a3sl (B TOM
YHCIIE CII0KHOTO
¢buznyeckoro
000py1oBaHUsl) U
MH(pOPMaLMOHHBIX
TEXHOJIOTHI C y4ETOM
OTE€UECTBEHHOTO U
3apy0eKHOTO OTbBITa

AHAJIUTUYECKUX BBIYMCIICHUHN.
Brnaners: HaBBIKAMHU
HCCIICA0BAaHMs 3a1a4 C
WCITOJIb30BAHHUEM MTPOTPAMMHBIX
[MAKETOB aHATUTHYECKUX
BBIUHCIICHHI.

HeynosierBopureJ
HaBBIKAMH MCCJICIOBAHMUSA 3a/1a4 C
WCII0JIb30BAaHUEM MPOTPAMMHBIX ITAKETOB
AHAJTUTHYECKUX BBIYHCIICHUM.

YaoBaerBopuTeabH
OO01mue, HO HE CTPYKTYPHUPOBAHHBIC 3HAHUS
OCHOBHBIX IIPOrPAMMHBIX MTAKETOB
AHAJIMTUYECKUX BBIYMCICHUN U IPUEMOB
paboThl ¢ HUMH. [IeMOHCTPHUPYET YaCTHYHO
c(hOpMHUPOBAHHOE YMEHHUE PEIIaTh
MaTeMaTHYeCKUe ¥ (PU3NUECKHE 3a7a9H C
MPUMEHEHHUEM MaKEeTOB aHATUTUYECKUX
BBIYHCIICHHH.
Nwmeer npeacTasieHune o mpuemMax
HCCIICIOBAHU 3a/1a4 C UCIIOJb30BaHUEM
MPOTPaMMHBIX MMaKETOB aHATUTUYECKHUX
BBIUMCJICHHH.

Xopouo
CdopMupoBaHHbIE€, HO COJIEPKAIINE OTACITHHBIC
poOesbl 3HAHUSI OCHOBHBIX ITPOrPAMMHBIX
IMAKETOB aHATUTUYCCKHUX BEIYUCICHUN U
MpUEMBbI paboThl ¢ HUMU. B 11e710M ycrienissie,
HO COZIep Kallie OTJENIbHbBIE MPOOeThl yMEHHUS
pelaTe MaTeMaTHIecKrue U GU3NIeCcKue 3a1a9u
C IPUMEHEHUEM NTAKETOB aHATMTUYECKUX
BBIUMCIICHUH. BiajeeT 0CHOBHBIM MOHSATHWHBIM
arrnapaToM, HaBbIKaMH MCCJIEIOBAHUS 3a]1a4 C
HCTOJIb30BAaHUEM MTPOTPAMMHBIX IMAKETOB
AHAJTUTHYCCKUX BHIYHCIICHHIA.

OT1auuHo
CdopMupoBaHHBIE CHCTEMAaTHICCKUE 3HAHMS
OCHOBHBIX ITPOTPAaMMHBIX ITAKETOB
AQHATMTUYECKUX BBIUYMCIICHUN U TIPUEMBI PaOOTHI
¢ aumu. ChopmMupoBaHHOE YMEHHUE PENIATh
MaTeMaTHYeCKUe ¥ (PU3NUECKHE 3a7a9H C
MIPUMEHEHUEM MMaKETOB aHATUTHIECKUX
BBIYHCIICHHI. Y CIIEIITHOE U CUCTEMATUIECKOE
MIPUMEHEHNE HAaBBIKOB MAaTEMAaTHUYECKUX U
(U3HYECKUX 3a/1a4 C UCITOJIb30BAHUEM
MPOTrPaMMHBIX [MAKETOB aHAITUTUYECKHUX
BBIUMCJICHHH.




OueHo4YHbIE CPEACTBA TEKYHIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTecTalun
Cxema noctaBgu : CYOC

Buja meponpusiTusi NPOMeKYTOYHOM aTTeCTANMHU : 3a4eT

Cnoco6 npoBeieHNsI MEPONIPUATHS MPOMEKYTOUHOM aTTecTanum : OlLieHKa M0 JUCHUIUIMHE B paMKax
MIPOMEKYTOUHOM aTTeCTAIlH ONPEENIeTCS Ha OCHOBE 0a/ioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX
MEPOTNPHUITUSIX, POBOJIMMBIX B T€UEHHE YUYEOHOTO TIEpUO/Ia.

MaxkcuMajibHOe KoJIn4decTBo 0amioB : 100

KonBepranusi 60a/U10B B 0TMETKH

«otiimyHo» - ot 81 1o 100
«xopowo» - ot 61 1o 80

«YJOBJIETBOPUTEJIbHO» - OT 44 10 60
«HeYI0BJIETBOPUTEIbHO» / «He3a4TeHo» MeHee 44 Oaiia

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

BxoaHoii KOHTPOJIb

OCHOBHBIE DJIIEMEHTHI
MIPOrPaMMHUPOBAHHUS
BxoaHoe TecTHpOBaHue

ba3oBble HABBIKM aNTOPUTMU3ALMU U
IPOrpaMMUPOBAHUS

OIIK.2.1

Pemraer ctangapTHbie 3a1a4n

PO EeCCUOHAIBHON JEATETLHOCTH
Ha OCHOBE MH(OPMAITMOHHON U

MeTOI[BI BBIYMCIICHUA
ONPEACIEHHBIX UHTErPAJIOB
ITncbMeHHOe KOHTPOJIbHOE

3HaHUS OCHOB aJTOPUTMHU3ALINHU, IPHEMOB
[IPOrpaMMUPOBAHUS, YUCIEHHBIX METOI0B
pelIeHrs MaTEMaTHYECKUX U PU3NYECKUX

MeponpusiTue 3ajau.
O6ubimorpaduyeckoit KyJabTyphl ¢
pUMEHEHHEM MH()OPMaITMOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTHH
OIIK.2.1 HccnenoBanue OCHOBHBIEC 4YMCJICHHBIE METOJIbI PELLICHUs

Pemmaer ctanmapTHbie 3a1a4u
npoeCCUOHATIBHOMN I TETLHOCTH
Ha OCHOBE MH()OPMAITMOHHOW U
oubmmorpaduuecKkoi KyJbTypbl C
pUMEHEHHEM HH()OPMaIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH

YCTOMYMBOCTH METOJIOM
CETOK

ITncbMeHHOe KOHTPOJIbHOE
MeponpusiTue

KpaeBbIX 3aJa4 U 3a]1a4 Ha COOCTBEHHbBIE
3HAYEHUs, METO/IbI MCCIICIOBAHUS 3a7a4
YCTOMYHBOCTH.

OIIK.2.2

BrisiBnsieT u yctpansieT npo0iaemsl,
CBSI3aHHBIEC C HAPYLICHUAMU
MH(POPMALMOHHON 0€30MacHOCTH

OO6yuatomue u
CIIELIMAIN3UPOBAHHBIC
IIAKEThI

IIncbMeHHOE KOHTPOJIbHOE
MeponpHusATHe

YMeHue Ucrosb30BaTh NPOrpaMMHbIE
MaKeThl AHATUTUYECKUX BBIYMCICHUN IS
pelIeHrs MaTEMaTHYECKUX U PU3NYECKUX
3aj1ad.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI

(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
I1K.2 HTtoroBeiii KOHTPOJIb Bnanenne HaBbIKaMU YUCIIEHHOTO
CIIOCOOHOCTB NPOBOANTE Hay4HbIE | UTOroBoe KOHTPOJIbHOE UCCIIeIOBaHMS (PU3NICCKUX 3a/1a4,
MCCIICOBAHMA B W30paHHOM Meponpusitue MOATOTOBKH OTYETOB, CTATUCTHYECKUX
00J1aCTH DKCIIEPUMEHTATBHBIX U METOA0B aHajln3a JaHHBIX

(w) TeopeTUUECKUX (PU3NIECKUX
WCCIIEIOBAHUI C TIOMOIIBIO
COBpeMEeHHOM prOOpHOii 0a3bl (B
TOM YHCJIE CJIOKHOTO
(bu3HIECKOT0 000PYIOBAHMS) U
MH(POPMALMOHHBIX TEXHOJIOTHH C
YUC€TOM OTCHCCTBCHHOT'O U
3apy0eKHOTO OTbITa

Crneunpurkanusa MeponpusTHI TEKyLIEro KOHTPOJISA

OcHOBHBIE 3JIEMEHTbI IPOrPaAMMHUPOBAHUS

[TpoaomKUTEeT HOCTD TPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTtTecTanuu: 1 yaca
YcnoBus mpoBeeHUS MEPOTIPUSATHS: B HACHI CAMOCTOSITEILHON PadoThI
MaxkcuManbHbIN 0asl1, BEICTABISIEMBII 32 MEPOTIPUATHE TPOMEKYTOUHOM aTTecTanuu:
[TpoxoxHoii 6amt: 0

IToxa3aTesn oueHNMBaHUA Bbajibi
Pabota ¢ daitnamu 4
Hcnons3oBanue BETBICHUI 3
Hcronb30BaHue [UKIOB 3
MeToabl BBIYHCICHUS ONPeIeIéHHBIX HHTEIPAJIOB
IIpoaomKUTENLHOCTD IPOBEAECHUS MEPONIPUATHUS IPOMEKYTOUHOM arTecTanuu: 1 9aca
VYcnoBus npoBeIeHUS MEPONIPUATHUSA: B YACHI CAMOCTOAATEIbHON PadoThI
MaxkcumanbHbIi 0ai, BEICTaBIsIEMbIi 32 MEPONPUATHE IPOMEKYTOUHOM aTTectanuu: 20
ITpoxonnoii 6asmn: 9
IToxa3aTesn oueHHMBaHUHA Bbajibi
Peanu3anus MeTOI0B PEIIEHUS CUCTEM JIMHEWHBIX U HEJIMHEHHBIX YPaBHEHUN 6
ba3oBble HABBIKM aITOPUTMU3ALNH 5
Peanu3zanus MeTo10B pemieHus cucteM qudQepeHnaIbHbIX YpaBHEHUHA 5
ba3oBble HaBBIKM IPOTPAMMHMPOBAHUS M ONTUMHU3ALUU 4

HccaenoBanne yCTOMYUBOCTH METOAOM CETOK

[IponOmKUTENBHOCTD IPOBEACHUS MEPOIIPUATHS IPOMEKYTOYHON aTTECTallUU: .S yaca
VYcnoBus NpoBeaEHUS MEPONIPUATHUS: B YAChl ayANTOPHOM padoThI

MaxkcumanbHbIi 0ai, BEICTAaBIsIEMbIi 3a MEPONPUSATHE IPOMEKYTOUHOM aTTecTanuu: 20
ITpoxonnoii 6asmn: 9




Iloka3aTey OLEHUBAHUSA

Bajaasl

3HaHMEe IPUHLIMIIA U HABBIKU peanu3anuu Metona I'anépkuHa.

3HaHue METOoJIa CTPEILObI ¥ MPUHIUIIA OPTOTOHAIM3ALNN PELICHUN.

3nanue Meroa MU depeHInanTbHON MPOrOHKH.

bazoBrie MNpCaACTaBJICHUA 00 HUCCICAOBAaHUHU YCTOP'I‘{HBOCTI/I METOJ0M CCTOK.

A | ] &N

Oo0yyawimme U cienMaJIu3uPOBAHHbIE MAKETHI

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTrTecTanuu: 1 yaca
YcnoBus mpoBeeHUS] MEPOTIPUATHS: B HAChI CAMOCTOSITEILHON PadoThI
MakcumanbHBIA 0ajul, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTecTanun: 20
[Tpoxoxnoii 6amt: 9

IToxa3zaren oeHUBAHUA

Bajaabl

YMeHue pemiats anredpandeckue ypaBHEHUS! U CUCTEMbl YPaBHEHUH C NCIIOIb30BAHUEM
IIPOrPaMMHBIX [TAKETOB AHAJIMTUYECKUX BBIYACICHUN

YMenue BU3YaJIM3UPOBATH PC3YJIbTATLL I/ICCJIGIIOBEIHI/II\/'I C UCIIOJIb30BAHUCM ITPOTPAMMHBIX
[MAKETOB aHAJTUTHYCCKUX BBEIYHNCIICHUN

YMenue pematb HHTErpaibl 1 JudQepeHraibHble YpaBHEHUS ¢ UCTIOIb30BaHUEM
IIPOrPaMMHBIX ITAKETOB AHAJIMTUYECKUX BBIYACICHUN

3HaHHEe OCHOBHBIX MMpOorpaMMHBIX MMAKECTOB AHAJITUTHYCCKUX BBIUMCIICHUH

HUToroBblii KOHTPOJIb

[TpoaomKUTET,HOCTD MTPOBEICHUS MEPOTIPUSATHS IPOMEXKYTOUHOM aTtTecTanuu: 1 yaca
YcnoBus mpoBeaeHUS MEPOTIPUATHUS: B YAChI ayIMTOPHOI padoThI

MakcumanbHBIH 0ajlul, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM atTecTanun: 40
[Tpoxoxnoii 6amr: 17

IToxa3zaren oeHUBAHUA

Bajaabl

Brnanenue npuemamu pemieHust GU3MYECKUX U MaTeMaTHYECKHX 337a4 B IPOrPAaMMHBIX MTaKeTax
AHAINTUYECCKUX BBIYMCICHUM.

10

3nanue Metona AudepeHInanbHON MTPOTOHKY JIJIsl PeIICHHs KPaeBbIX 3a/1a4 M €0 MPUMEHEHHE
K MCCJIEOBAHUIO 33/1a4 TEOPUHU THAPOIMHAMUYECKON U KOHBEKTUBHOM YCTOMYMBOCTH.

3HaHHE METO/Ia CTPENBOBI IS pEIICHHsI KPAaeBhIX 3a/1a4 M €ro MPUMEHEHUE K UCCIIeIOBAaHUIO
3a71a4 TEOPUHU THIPOAMHAMHUYECKON U KOHBEKTUBHON YCTOMYMBOCTH.

3HaHUE OCHOB nporpaMMUupOBaHusd, AJITOPUTMHU3ALNN, BJIAICHUC HABbBIKAMU HCIIO0JIb30BaHUA
YHUCJICHHBIX MCTOJ0B JJId UCCIICIOBAaHUA (1)I/ISI/ILIGCKI/IX N MaTEMAaTHYCCKHUX 3aaa4.

3HaHUE U BIaJICHUE METOJaMU CTaTUCTUYECKOIO aHAJIM3a JIaHHbIX, IPUEMAMH BU3yalu3aluu
JIaHHBIX, ITOJrOTOBKH OTYETOB 00 HCCIIEOBAHUAX.




