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1 Henu v 3axa4u U3yYeHUs TUCHUILTHHBI (MO1YJISA)

1.1 Ileanb ocBOeHHUS TUCHHUILIHHBI

Pa3BuTHe npodeccuoHaIbHBIX KOMIIETCHIIUN 110 TPHUOOPETEHUIO MPAKTUICCKIX HABBHIKOB
WCIIOJIb30BaHUs YHUCICHHBIX METOJIOB JUISl PEIICHUS PA3IMYHBIX 33J1a4, BO3HUKAIOIINX B chepax
MAaTEeMAaTHKH, MPOTPAMMHUPOBAHHMS H  WH(MOPMAIMOHHBIX TEXHOJOTHH, CBS3aHHBIX C
HCKYCCTBCHHBIM MHTEIIJICKTOM U aHAJIM30M JaHHBIX.

1.2 3agaun AMCHUILIMHBI

— OcBoeHHE MaTeMaTH4YEeCKOW U  alrOPUTMHYECKON COCTABIIAIOIIEH YMCIECHHBIX
METOJI0B, IPUMEHSAEMBIX IPU PEILIEHUN HAYYHO-TEXHUYECKUX 3a/1a4.

— AxTyanu3anus W pa3BUTHE 3HAHUM B 00JACTH BBIYMCIMTEIBHONM MAaTEMAaTUKHU U
IIPOrPaMMUPOBAHUS YUCIEHHBIX METOOB.

— @OopMUPOBAHNE YCTONYMBBIX HABBIKOB IPUMEHEHHS] KOMIIBIOTEPHBIX TEXHOJIOTHM JIIst
peain3aly YUCIEHHBIX METO/10B, B HAYYHOM aHAJIU3€ CUTYal1il, BOSHUKAIOIIUX B XOZ€ CO3/1aHus
HOBOW TEXHHUKHU U HOBBIX TEXHOJIOTHH.

— Ymenue oroupats Hanbomnee 3 PeKTHBHBIE YUNCIEHHBIE METOABI PEIICHHUS KOHKPETHOM
3aJa4d, YYWTBHIBasg Takue (PAKTOPbI, KaK aJrOPUTMHUYECKYIO NTPOCTOTY METO/a, TOYHOCTh
BBIYUCIICHUH, OBICTPOTY CXOJUMOCTH, HAJIMYUE JOIMOJHUTEIbHBIX YCIOBUU Ul MPUMEHEHUS
METO0/1a, YCTOMYUBOCTh METO/A.

— YMeHue HHTepHpeTUpOBaTh pE3yJbTaTbl PACYETOB, IIOJYYEHHBIX UHUCIEHHBIMU
METOIaMHU.

1.3 MecTo AucuumjinHbl (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl
JucnumimHa «YucineHable MeToab» OTHOcHTCA K «OO0s3arenbHas dacTh» bioka 1
«ductunnunel (Moaynu)» yueOHOTO MIlaHa.

JlanHasi TUCIUIIIMHA TECHO CBsI3aHAa C JUCIUIIMHAMU 0a30Bo# yactu bioka 1:

— AnreOpa 1 aHaJTUTHYECKas TEOMETPHS,;

— AnreOpa v BBeJICHHE B TEH30PHBIN aHAIU3;

— MaremaTnuecKui aHaIus,

— Marematuuecknii anainns II;

— KoMIuiekcHEIN aHanus,

— OYHKIMOHAIBHBIN aHAJIU3;

— MuddepeHunanpHble ypaBHEHUS;

— IIporpamMmmupoBaHnue;

— ANITOPUTMBI U CTPYKTYPBI JAHHBIX;

— YucneHHsie METObI U I poBas 00paboTKa CUTHAJIOB,

— YpaBHEeHHs MaTeMaTU4ecKoi (pU3uKy.

1.4 IlepevyeHb NMJaHMpyeMbIX pe3y/JbTATOB O0y4eHUS] MO AMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHH 00Pa30BaTeJIbHOM POrpaMMBbI

N3yuenne nanHOM yuyeOHOW AMCHMIUIMHBI HampaBiIeHO Ha (OpMUpPOBAHUE VY
00yYaromuxcst CIeTYIONMX KOMITETEHIIUMI:

Kon, yposens n HNuaukaropsl PesyabTaT 00yuenus mo
dopmyaupoBka AMCUUIIIIMHE

KOMIIETCHIIUH

OIIK-1 OIIK-1.1 CrnocoOHOCTh TPUMEHSTh
CrnocoOen npumensTts | [Ipumensier pynaameHTanbHble 3HAHUS YUCJIEHHBIX METOJOB U
(byHIaMeHTaJIbHbIE 3HaHUS, MOJy4YeHHbIE B 001aCTH o0acTeil uX MPUIIOKEHHS B
3HAHUS, IOJlyY€HHbIE | MaTeMaTH4eCKHUX U (UJIN) pelIeHnr HayYHbIX U
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B 00JacTH
MaTEeMaTHYECKHUX U
(W) eCTECTBEHHBIX
HayK, U UCIOJIb30BaTh
UX B

€CTECTBEHHBIX HayK MpPH
IOCTPOEHUH MOJIENIEH B 3aJaHHOU
MpeIMETHOM 00J1acTH

MIPUKIIAIHBIX 3a7au:
dbopmynupoBaTh
MaTeMaTHYeCKYIO MOJIEIb,
OLICHUBATh €€ KOPPEKTHOCTb,
YCTOMYUBOCTD U

peanu3zanuen u
OLICHKOM KayecTBa
MIPOTrpaMMHBIX
MPOIYKTOB U
MIPOTrpaMMHBIX
KOMILJIEKCOB B
pa3IUYHBIX 00JIaCTAX
YEJI0BEYECKON
JEATEIIbHOCTH

npodeccnoHaTbEHOMI 00YCIIOBICHHOCTh
JEATEeIIbHOCTH OIIK-1.2 CriocoGHOCTh MTPUMEHSITh
[Tpumensier GpynnameHTaIbHBIE 3HAHHUS YUCIEHHBIX METOJOB U
3HAHUS, IOJy4YeHHBIE B 00JaCTH o0racTeil X MPUIOKEHHUS B
MaTEeMaTHYECKUX U (WJIH) pELICHUU HAayYHBIX U
€CTECTBEHHBIX HayK MpHU BbIOOpE | MPUKIATHBIX 3aau:
METOJI0B pEUICHUS 3a1a4 000CHOBaHHO BBHIOUPATH U
npodeccroHanbHOM a/1IaliITUPOBATh YHCIICHHBIE
JESTEIbHOCTH METO/Ibl JUIsl pEIIEHUs 3a/1a4
npodeccuoHanbHOM
JIESITEJIBHOCTH.
OIIK-2 OIIK-2.1 CrocoGHOCTh TPUMEHSITh
Cnocob6en npumensaTh | CriocoOeH MPUMEHSATh CUCTEMHBIN | CUCTEMHBIN IMOIX0/] K aHATU3Y
COBpPEMEHHBI MOJAXOJT K aHAINU3Y PeIMETHOU MIPUKJIATHOM 3a/1a4M: OLEHUBATh
MaTeMaTHYECKUI (npobnemHoit) o0nacty, IIPUMEHUMOCTD U
amnmnapar, CBsI3aHHBIN ¢ | BbIsiBIeHHIO TpeboBanuii k UC 3¢ (HeKTUBHOCTH ee
IIPOEKTUPOBAHUEM, MOTEHLIMAJIBHOTO PEILIECHUS
pa3paboTKoii, YHCICHHBIMU METOJIAMHU.

OIIK-2.2

IIpuMensieT cCOBpEMEHHBIN
MaTeMaTUYeCKUi anmnapar rnpu
MIOCTPOEHUH MOJIENEH B
Pa3IUYHBIX 00JIACTSIX
YEJI0BEUECKOU IE€ATEIbHOCTH

Bianenue coBpeMeHHbIM
MaTeMaTHYECKUM armapaTrom
JUISI TIOCTPOEHUS U aHAIM3a
MoJIeJIel B €CTECTBEHHBIX,
MHXEHEPHBIX U
MH(POPMALIMOHHBIX HayKaX.

2 CTpyKTypa M coepsKaHue U CHUILTUHbI

2.1 PacnipenesieHne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

O6mas TpyA0EMKOCTh TUCHUIUIHHBI cocTaBisieT 4 3a4. ef. (144 yaca), ux pacnpeneneHue
10 BUZaM pabOT MPEACTaBICHO B TaOIHIIE

Cemectpsl
. Bceero
Bup yueOHoit padoThbl (4acel)

4acoB
KonraktHasi paboTa, B TOM yHcJIe: 68,3 | 68,3
AyIuTOpHBIE 3aHATHS (BCEro): 64 64
3aHATUA JEKIMOHHOIO TUIIA 32 32
JlaGopaTopHble 3aHATHUS 32 32
3aHATHS] CEMUHAPCKOTO TUIA (CEMUHAPBI, IPAKTUYECKUE 3aHATUS)
HNuas koHTaKTHas1 padora: 4,3 43
KonTpons camoctostensHol padotsl (KCP) 4 4
IIpomexyrounas atrecrauus (MKP) 0,3 0,3




CamocrosiTesqibHasi padoTa, B TOM YHCJI€: 40 40
CamocrosaTenbHOE U3y4eHHUE pa3zieNioB, CAaMOIIOrOTOBKa (popaboTka u
MIOBTOPEHHE JIEKIIMOHHOTO MaTepuaia U MaTepuasia y4eOHUKOB U 30 30
y4eOHBIX TOCOOUH, TIOJTOTOBKA K JTA0OPATOPHBIM U MPAKTHUECKUM
3aHSTHUSIM, KOJUIOKBUYMaM U T.J.)
IToaroroBka K TEKyIeMy KOHTPOJIIO 10 10
KonTpoub: 35,7 | 35,7
IToaroroBka Kk sK3aMeHy 35,7 | 357
yac. 144 | 144
OO0wmas Tpy10eMKoCTh B TOM 4HCJIe KOHTaKTHas padora 68,3 | 68,3
3a4. el 4 4

2.2 CTpyKTypa A¥CUMIIIMHBI
Pacnpenenenue BugoB yueOHOI pabOThI U UX TPYJOEMKOCTH IO pa3zesiaM JUCHIUILIHHBL.
Paznensl (TemMbl) AMCHUTUIMHBL, U3y4aeMble B 4 cemecTpe

KosnvecTBo yacoB

AyautopHast Bueayn
Ne HaumeHnoBaHue pa3szneioB (Tem) yaurop HMTOPH.
Bcero pabora
padoTta
J mn3 | Jp CPC
1 OO0ycnoBICHHOCTh MATEMATUYECKON MOJIETU U 6 9 5 9
' JIMHEHHBIX cucTeM. [loHaTHE U TpUMEpHI.
[Ipsimbie meToae! pemenuss CJIAY. Boruncnenue
2 OTIPEIICTUTENSI K OOpaIlleHUEe MaTPHUIIBI. 12 4 4 4
" | OproroHanbHble IpeoOpa3zoBaHUs MaTPULBI JUIs
pemienust CJIAY.
3 Urepanmonneie merosl pemenus CJIAY. 8 5 5 4

CXO[[I/IMOCTB, OIICHKA NOTPCHIHOCTH.

AnnpokcumaIys ¥ HHTEPIIOJISIHS.
4. | VIHTEprONAIMOHHBIE MHOTOWICHBI. OleHKa 9 4 2 3
MOTPEITHOCTH MHTEPIOISIIUY.

NHTtepniomnsanus cruraitHamu.

S. 9 2 4 3
MeTo HaMMEHbIINX KBAJAPATOB.

6. Uucnennoe nuddepenunponanue. OneHka 8 2 5 4
IIOTPEIIHOCTH.

v Beruncnenue KopHel HEIMHEWHBIX YPaBHEHUM. 7 5 5 3

" | CX01MMOCTb, OIIEHKA MOIPEHIHOCTH.

8 Pemenne cucreM HenMHENHBIX ypaBHEHUHN. TeopeMsl 0 7 5 5 3
CXOAMMOCTH.
Uucnennoe narerpuposanue. Ksagparypssie

9 ¢dopmyisl. [IpaBuno PyHre oneHKH MOrpemHoCTH. 9 4 5 3

" | KBagparypHble popMyJibl HaUBBICIIEH anredpandyeckoin

TOYHOCTH.
ITonHast ¥ yacTHuHas anredpandeckas mpodiema

10. | coOCTBeHHBIX 3HAUYCHUU. MITepallmoOHHBIC METO IBI 12 4 4 4
pereHust mpodJieMbl COOCTBEHHBIX 3HAYCHHH.

11. | Pemrenne 3agaun Komu mis OJ1Y u cucrem OJ1Y. 9 2 4 3

12 PCI_HCE-II/IC KpaeBbIX 3a1a1 AL Qg depeHaIbHbIX U 8 2 2 4
JIMHENHBIX YpaBHEHUH.

HUTOTI'O no pa3nenam auCHUNIHHBI 104 | 32| 0 | 32 40

KonTpons camoctositensHol padotsl (KCP) 4

IIpomexyrounas arrecranus (MKP) 0,3




KoJinuecTBo 4acos
AynurtopHast Breayx
Ne HaumeHnoBanue paszneJioB (Tem) Beero paGora HMTOPH.
pabdoTa
a|m]|ar | cpc
IloAroTroBKa K TeKyIeMy KOHTPOJIIO 35,7
O01asi TPY/10€eMKOCTh MO JUCHHUIIHHE 144
2.3 Conep:xaHue pa3iesioB (TeM) TUCHUILIHHBI
2.3.1 3aHATHA JEeKIIMOHHOT0 THIIA
®opma
Ne| HaumeHoBaHMe pa3iena (TeMbl) Copep:xanue pa3aesa (TeMbl) TeKyLIero
KOHTPOJIsI
OO0yCIIOBICHHOCTb OCHOBHBIE 3TaIlbl MATEMAaTUYECKOTO MOJIEIMPOBAHUS. K, T
MaTeMaTHYeCKON MOJICTH 1 Knaccudukarus norpemsocteir. OcoOEHHOCTH MAIIMHHON
1. | nuneitHbIX cucreM. [lonsarue u apupmeTruku. [IOHATHS YCTONYUBOCTH 3a/1a4U U aIrOPUTMA.
MPUMEPHI. [Ipumepbl YCTOWYUBBIX U HEYCTOMYUBBIX MAaTEMAaTUYECKUX
3agau. O6ycaoBieHHocTs CJIAY, mpuMepsl.
IIpsimble MeTOIBI pELLICHUS Merton uckmouenus I'aycca. LU-pasnoxeHne MaTpUIbL. K, T
CJIAY. Brluucnenue MeToz IpOroHKH, KOPPEKTHOCTh U YCTONUHUBOCTD.
o |OTpenenTuTens u oOparmieHne [oBenenwne uncaa 00yCIOBICHHOCTH IIPH MAaTPUIHBIX
MaTpuLbl. OpTOroHaabHbIE mpeoOpa3oBaHUAX. MeToq BpameHuit. MeTo oTpaxeHHH.
npeoOpa30BaHUs MATPHITBI IS
pemenust CJIAY.
UrepanrioHHbIE METOIBI Merton npocTol UTepaluu, CXOAUMOCTb, allOCTEPUOPHAs K, T
3 pemenus CJIAY. CxogumocTs, oleHKa morpemHocTi. Meron Skoou. Meron 3einerns,
OIICHKA MOTPEITHOCTH. CXOJMMOCTb, allOCTePUOPHAs OIIEHKA MOTPEITHOCTH. MeToa
penaxcaiym, CXOJUMOCTb.
AnnpoxcumMarnus u MNurepnonsuuonHsle MHOrouneHsl Jlarpanxa u HeroToHa. K, T
MHTEPTIOJSIIHS. OreHKa 0CTaTOYHOTO YieHa MHTEPIOJISIIMOHHOTO MHOTOWICHA.
4. | MaTEprIONALIMOHHbBIE MHTepnonsanus ¢ KpaTHbIMU y3J1aMHU.
MHoOTroujieHbl. OLICHKA
MOTPEIIHOCTH UHTEPTIONISILIMHI.
WHurepnomsius criaitHamMH. MuHIMHU3aIHs OLIEHKH OCTaTOYHOTO YicHa KT
MeTo HaMMEHBIINX KBAIPATOB. | HHTEPIOSAIHOHHOHN popMyiel. CXOAUMOCTE HTEPATMOHHOTO
5. mporecca. IHTepmoNsSIMOHHBIN KyOHYecKuid CIUTaiiH,
MIOCTPOEHHE, OLIEHKA MOTPEIIHOCTH. MeTOJl HAUMEHbIINX
KBaJIpaToB.
YucienHoe Merton HeomnpeaeneHHbIX kK03 duimerTor. OneHka K, T
6. muddepernupoBanue. OieHKa MOTPEITHOCTH aNIPOKCUMAIHH (HOPMYIT YHCICHHOTO
MOTPEIITHOCTH. nuddepeHnupoBanus ¢ oMo Gopmyisl Teitnopa.
BrraucnurtenbHas morpeniHoCTb.
Brruncnenue kopHeit Meron nuxotomMuu. MeTo1 MpoCTON UTEpauu, CXOUMOCTb, T
HEJIMHEWHBIX YPaBHEHUN. olleHKa norpemHoctyd. Merox Hetotona, reoMmerpuueckas
7 CX0aUMOCTb, OLICHKA WHTEPIIpeTaIns, CXOAUMOCTh, OllEHKa MOTrpemHocTi. MeToz
MOTPEIIHOCTH. CEKYIIHX, CXOJIUMOCTh, TEOMETPHUECKasT HHTEPIIPETAIIHS.
Merton napa6oin. Metoa o6paTHON KBaIpaTUYHOM
HMHTEPIOJISILIUH.
Pemrenne cucteM HETMHEWHBIX Merton npocToi uTepaluu, CXoAUMocTb. Meton 3enaens. T
ypaBHeHUH. Teopembl 0 Metox HeroToHa, cxogmMocTts, Moaudukanuu. Meton
8. | cxomumocTH. cexymux. Meron npoAomkeHus no napamerpy. CeeieHue
3a/1ayMl pelIeHNs CUCTEMbl HEIMHEHHBIX YpaBHEHUH K 3aj1aue
MHUHUMU3ALNH.
UucneHHOE HHTErPUPOBAHUE. Kanonndeckas 1 cocTaBHast pOPMYIIBI IPSIMOYTOJIBHUAKOB, T
KBaapatypubie hopmybl. tpanenuii 1 Cumcona. [Topsa0k TOYHOCTH ¥ 00YCIIOBICHHOCTD
9 IIpaBuno Pynre ouenku KBagpaTypHoit popmynsl. KBagpaTypabie hopMyiis!

norperraoctd. KBagparypusie
(hopmybl HauBBICTIIEH
anredpanvdecKoil TOUYHOCTH.

HUHTCPIIOJIAIMOHHOTO THUTIIA.
Ksagpatypasie popmyisr ['aycca. AnmoctepropHast OIleHKa
NIOTPEIIHOCTH.




®opma
Ne| HaumeHoBaHMe pa3iena (TeMbl) Copep:xanue pa3aesa (TeMbl) TeKyLIero
KOHTPOJIsA
[omHas u acTHIHAs CBoiicTBa COOCTBEHHBIX 3HAUCHUH B COOCTBEHHBIX BEKTOPOB. T
anrebpanveckas mpodiaema OOyCIOBICHHOCTb 33J]a4l Ha COOCTBCHHBIC 3HAUCHHUSL.
COOCTBEHHBIX 3HAUEHUIA. CrenenHoit MeTo1. MeToJ ucueprbIBaHusI.
HrepanrioHHbIe METOIBI HaxosxneHne coOCTBEHHBIX BEKTOPOB 0OpaTHBIMU
10/ pemieHust mpoOIEMBI UTepaIsIMi. MeTo1 HTEPaIMOHHOTO BpanieHus Skoou s
COOCTBEHHBIX 3HAUEHHIA. CUMMETPUYHON MATPHULIbI, CXOAUMOCTb. MeTO 1 BpallleHHi ¢
BBEIOOPOM ONTUMAIILHOTO 3MeMeHTa. QR-anropury,
cxonumocTh. Haxoxxnerne QR pasnmoxeHuns ¢ MOMOIIB0
BpAIICHUMN.
Pemenne 3amaun Komn mis Mertopx Diinepa. Merox Pyrre-KyTra, orieHka morpenrHocTs mo T
11/ O4Y u cucrem O1Y. NpaBUILy ABOMHOrO nepecuera. Meroasl Anamca. HucineHHoe
HHTETpUpoBaHue xecTkux cuctem OJ1Y.
Pewenue kpaeBbIx 3a1a4 A MeTol KOHEUHBIX Pa3HOCTEH, YCIOBHE YCTOMYMBOCTU. MeTon T
12] anp(buepeHuHaJILHHx u TUHeapu3anuu. Meton CTpCHB6bI.VyTBep>Kﬂ6HI/Ie 0
JTUHEHHBIX YpaBHEHHH. CXOIMMOCTH pEelLIeHHs PAa3HOCTHOH 3a7aud K PELICHUIO
NIPOCTEHIICH KpacBOU 3a1a4u.

Ipumeuanue: JIP — omuem/3awuma nabopamopnou pabomet, KI1 — evinonnenue kypcoeozo npoexma, KP — kypcosoti
pabomul, PI'3 — pacuemno-epaguueckoco 3adanus, P — nanucanue pegpepama, 3 — scce, K — xonnoxeuym, T —
mecmuposanue, P3 — pewenue 3aoau.

2.3.2 3aHATHSA CEMUHAPCKOro THNA (JIabopaTopHbIe padoThI)

®opma
Ne HaumenoBanmue pazaena (TeMbl) Coaep:xanue pazaesa (TeMbl) TeKyLIero
KOHTPOJIsA
OO0ycoBIeHHOCTh MaTeMaTuueckoit | Kimaccudukanus norperiaocreil. OCOOCHHOCTH MaITUHHOM JIP
1. | Monenu U JINHEHHBIX CUCTEM. apudmetnku. O0ycnonenHocTs CJIAY, npuMepsl.
IToHsiTHE U IPUMEPBL.
IIpsimbie MmeToab! petienus CJIAY. Merton uckmrouenus ['aycca. LU-pasnoxenne MaTpHIIBL. JIP
Brruucienue onpeaenutens u MeToz IpOroHKH, KOPPEKTHOCTD U YCTONUHUBOCTD.
2. | oOpaiieHre MaTPHUIIBL. [oBenenne uncaa 00yCIOBICHHOCTH MPH MATPUIHBIX
OproroHanbHEIE TPeoOpa30BaHMs npeoOpa3oBaHUAX. MeToq BpameHuii. MeTox oTpaKeHHH.
MaTtpuubl 15 pemienust CJIAY.
UrtepaurioHHbIE METO/IbI PELICHUS MeTton npocToi uTepaluu, CX0AUMOCTb, allOCTEPUOPHAs JIP
3 CJIAY. CXoauMoCTb, OIICHKA oleHKa morpemHocTi. Meron Skoou. Meron 3einerns,
MOTPEIIHOCTH. CXOJIUMOCTh, allOCTEpUOPHAs OIIEHKA IOTrpeImHoCcTH. MeToa
pellaKkcaIiy, CX0IMMOCTb.
ATNmIpoKCUMAIUS ¥ HHTEPIIOJIALIUS. WuTepnomsiuuonHeie MHOTOWIEHH! Jlarpanka u HproToHa. JIP
4 WHTepnonsunoHHble MHOTOWICHBI. WHTepnomsiuus ¢ KpaTHBIMH y3J1aMu.
" | OueHka norpentHocT!
MHTEPIIOJIALINL.
Wurepnonsuus crnaitnamu. Meron CxoIMMOCTh UTEpaMOHHOTO Tpoiiecca. Iloctpoenue JIP
5. | HaUMEHbBIIMX KBAJAPATOB. MHTEPHOJSIIIHOHHOTO KYOMUYECKOTO CIUIaiiHa, OleHKa
MOTPEMIHOCTH. MeTol HAMMEHbILINX KBAJPaTOB.
6 Yucnernoe nudhepeHINpOBaHHE. Merton HeomnpeaeneHHbIX kK03 duimerTor. OneHka JIP
" | OTIeHKa IOTPENIHOCTH. MOTPEIIHOCTH.
Briuuciienue xkopHel HeJIMHEHHBIX Merton auxoromuu. Meroa npocrtoit urepaunn. Metoq JIP
7. | ypaBHeHUH. CXOAMMOCTD, OLEHKA Herorona. Meton cexymux. Merton mapabon. Meton
MOrPEHIHOCTH. 00paTHOW KBAJAPATHYHON HHTEPITOJISIIHH.
Pemenne cucteM HEJIMHEHHBIX Merton npocToii utepauuu. Merox 3eitnens. Meron JIP
8. ypaBHeHHi. Teopemsl 0 cxogumocTH. | HproToHa u ero Mmogudukammu. Meron cekymux. Meton
MIPOAOIDKEHHUS IO TTapameTpy. CBeneHue 3aJaqu peIeHHs
CHCTEMB! HETMHEWHBIX YpaBHEHHH K 3a7jaue MUHUMH3AIHH.
YucneHHOE HHTETPUPOBAHUE. DopMyITBI IPSIMOYTOIBHUKOB, Tparenuii 1 CUMCOHa. JIP
Ksanparypnsie popmymnsr. [IpaBuno | KBagpaTypabie hopMyITsl HHTEPIOIALIMOHHOTO THIIA.
9. | PyHre o1ieHKH MOTPEUIHOCTH. Ksanpatypusie popmyinsl 'aycca. AnoctepruopHas oreHKa
Ksanparypasie popMyITel HAaUBBICIIEH | TOTPEIIHOCTH.
anreOpanvdecKoil TOUYHOCTH.




®opma
Ne HaumeHnoBaHue pa3sjieiia (TeMbl) Copnepixanue pazaena (TeMbl) Telcyll)uero
KOHTPOJIsA
[omuas n wacTiaHas anredpamdeckas | CTeneHHONW MeToA. MeToT icuepITbIBaHuUs. JIP
10 npo0aeMa COOCTBEHHBIX 3HAYCHUI. Meton 0OpaTHbIX uTepaiuii. Meron Bpamienus Skoou mms
| repaninoHHBIE METOABI PEIICHHS CUMMETPHYHOM MaTpPUIIbI, BEIOOP ONTHMAILHOTO JIEMEHTA.
npobJieMbl COOCTBEHHBIX 3HaueHHd. | Merton otpakenuii (QR-anropurm).
Pemenne 3anaun Komu nis OAY u | Meron Ditnepa. Meton npeAnKTop-KoppeKkTop. MeToas! JIP
11} cucrem OZ1Y. Anamca. Metozs! Pynre-Kytra. UncnenHoe HHTerpupoBaHue
kectkux cuctem OJ1Y.
Pemenue xpaeBbix 3amay A MeTo1 KOHEUHBIX PA3HOCTEH, YCI0BHE YCTOMYUBOCTH. JIP
12| muddepeHnnanbHBIX U THHEHHBIX Mertop nuHEapu3anuu. MeTox CTpeIbObI.
YpaBHEHHH.

Ipumeuanue: JIP — omuem/3awuma aabopamophoii pabomsi, KII — evinoanenue Kypcogozo npoexma, KP — kypcogoti
pabomul, PI'3 — pacuemno-epaguueckoeo 3adanus, P — nanucanue pegpepama, 3 — scce, K — xoanoksuym, T —
mecmupogaHue, P3 — peuwienue 3a0au.

2.3.3 IIpuMepHasi TeMaTHKa KYPCOBBIX padoT (MP0EKTOB)

He npegycmotpensl.

2.4 [lepeyeHb y4eOHO-METOAMUYECKOT0 OOecnieYeHUs Il CAMOCTOATEIbHOH PadoThI
00y4YaIIUXCH 10 JUCHHUILIMHE (MOYJII0)

[TepeueHs yueOHO-METOANUECKOTO OOECIIeUeHUs
Ne Bun CPC JUCLUILIMHBI [10 BBIITOJIHEHUIO CAMOCTOSITENIbHON paOOThI
1 2 3
1. |CamocrosiTenbHOE U3yUYCHUE Mertoanueckue yKa3aHusl AJs TIOATOTOBKH K JIGKIMOHHBIM M
pasziesnos, caMOIOIrOTOBKA CEMHMHAPCKUM 3aHATHUIM, YTBEPKICHHbBIE Ha 3acefaHun Kadeapbl
(mpopaboTKa 1 MOBTOPEHHE OpUKIagHOW  MaTeMaTHKH  (akynbTeTa  KOMIBIOTEPHBIX
JIEKIIUOHHOTO MaTepuaia u TexHoJorui u npuknaguoit Matematuku ®I'BOY BO «Kyol'Vy,
MaTepHaia yueOHUKOB U yueOHbIX [mpoTokon Nel0 ot 18.05.2023 r.
nocoOuii, MOAroTOBKa K
71a00paTOPHBIM M ITPAKTUYECKUM
3aHSTHSIM, KOJUIOKBUYMaM U T.J1.)
2. |[ToaroToBKa K TEKylieMy Mertoanveckne yKa3aHWsl JJsl TIOATOTOBKH K JIGKIIMOHHBIM M
KOHTPOJIIO CEMHMHAPCKUM 3aHATHUSIM, YTBEPXKICHHbIE Ha 3aceIaHuu Kadeapsl
NpUKIaJHOW  MaTeMaTWKH  (akyinbTeTa  KOMIBIOTEPHBIX
TexHoJorui u npuknagnoit Mmatematuku ®I'BOY BO «Kyol'Vy,
nportokon NelO ot 18.05.2023 r.

Y4eOHO-METONUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00yYarOImIUXCS U3
YuCiIa MHBAJIUAOB | JIMI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3710poBbsi (OB3) nmpenocrasmusitorcst
B (hopMax, afanTHPOBAHHBIX K OTPAHUYEHHSIM UX 3[JOPOBBS M BOCIIPHUATHS HH(DOpMALINN:

JIyist i1n ¢ HapyIeHUsIMH 3PEHUSI:

— B IieyaTHOU popme yBeTHMUEHHBIM HIpUPTOM,

— B (popMe JIEKTPOHHOTO IOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHoOM popme Ha si3bike bpaiins.
JIyist L ¢ HapyIIEeHUsIMU CIIyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
Jljig U1 ¢ HapyIIeHUSIMU OTIOPHO-JBUTATEIBLHOTO amnmnapara:

— B Ie4aTHoM (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.




JIaHHBIN TIepeyeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOydJaronuxcs.

3 OOpa3oBare/ibHbIe TEXHOJIOTHMH, TNpPHUMEHsieMble NPH OCBOEHHUU
TUCHHUILIAHBI (MOIYJIs1)

B cootBerctBHM ¢ TpeboBanusamu ®I'OC B mporpamma JUCHUIIIMHBI MPEyCMaTPUBACT
UCTOJIb30BaHUE B Y4YeOHOM IIpoIiecce CIEAYIONMX 00pa30BaTeNIbHbIE TEXHOJIOTHH: UYTCHHE
JEeKIUA C HUCMOJb30BAHUEM MYJIBTUMEIUNHHBIX TEXHOJOIMH; METOA MalbIX Ipymi, pa3dop
IIPAKTUYECKUX 3a/1a4 U KEHCOB.

ITpu oOyueHnH UCTIONB3YIOTCS ClEAYIOIINe 00pa30BaTeIbHbIE TEXHOIOIUH!

— TexHonoruss KOMMYHHKaTHBHOTO OOyuYeHHMs — HampaBieHa Ha (OpMHpPOBaHUE
KOMMYHHKATHBHON KOMIIETEHTHOCTH CTYJCHTOB, KOTOpas sIBIsETCS 0a30BOM, HEOOXOIUMOM ISt
aJlanTalMyi K COBPEMEHHBIM YCIOBUSAM MEKKYJIBTYPHONH KOMMYHHUKAIIUH.

— Texunomnorust pazHoypoBHeBoro (auddepeHunpoBaHHOr0) OOY4YEeHHS — MpEeAroiaraert
OCYIIIECTBJICHUE I103HABATEIbHON JEATEIbHOCTU CTYJIEHTOB C Y4YETOM MX HHJIMBUIYaIbHBIX
CHOCOOHOCTEHM, BO3MOXKHOCTEH M HMHTEPECOB, MOOMIPSAS HUX PEaTU30BbIBATH CBOM TBOpPYECKUMN
noreHuuan. Co3laHue W HCIOJIb30BAaHME JUArHOCTMUYECKHUX TECTOB SIBISIETCSA HEOThEMIIEMOMN
YaCThIO JaHHOW TEXHOJIOIUH.

— TexHonoruss MoOAyiabHOrO OOy4YeHHS — MpeAyCMaTpUBAET JAEJIEHUE COACpKAHUS
JUCLUIUIMHBI HA JIOCTAaTOYHO aBTOHOMHBIE pa3/iesbl (MOAY/IH), MHTETPUPOBaHHbIE B OOIINI KypC.
— MHWudopmannonno-kommyHnukanmonnsle Texuojorun (MKT) - pacmwmpsoor pamku

00pa30BaTeNbHOTO MpOIlecca, MOBBIINIA €ro MPAaKTHUYECKYI HampaBIE€HHOCTh, CIOCOOCTBYIOT
WHTCHCU(PHUKAIIUN CAMOCTOSITEILHOM pabOThl ydYalIUXCs H IOBBIMICHUIO ITO3HABATCIIHLHON
aktuBHOCTH. B pamkax UKT Beiaensitorcst 2 Bujia TEXHOJIOTHA:

— TexHONOTHS HWCHOJB30BAHUS KOMIIBIOTEPHBIX NPOTpaMM — MO3BOJIsIET 3(h(HEKTUBHO
JIOTIOJTHUTD IIPOLIECC O0YUYEHUS SI3bIKY Ha BCEX YPOBHSX.
— UHrepHET-TEXHONOTMM — MPENOCTABIIAIOT IIMPOKUE BO3MOXKHOCTH Uil  IIOMCKA

uH(popMalnu, pa3pabOTKU HayUYHBIX IPOEKTOB, BEIEHUSI HAYUHBIX UCCIIEJOBAHUM.

— TexHonoruss MHAMBUAYaJINW3alUU OOYyYEHHMsS — IIOMOTAeT pPEealr30BbIBATH JUYHOCTHO-
OPUEHTHUPOBAHHBI TOAXOJ, YYMTHIBas WHIUBHIyaJbHbIE OCOOEHHOCTM M MOTPeOHOCTH
yyalmxcs.

— IlpoexkTHast TexHOJIOrMS — OpPUEHTUPOBAHA HAa MOJCIUPOBAHHUE COLIMAIBHOTO
B3aMMOJCHCTBUS Yy4YalllUXCsl C IEJBI0 pEIICHHs 3aladd, KOTOpas ONpPENeNsaeTcs B paMKax
npohecCuOHANBHOM MOATOTOBKH, BBIIEISSA Ty WIM HHYIO IPEIMETHYIO 00JI1aCTh.

— TexHonorust oOy4yeHUs] B COTPYIHUYECTBE — pealu3yeT HJICI0 B3aUMHOTO OOy4YeHHS,
OCYIIECTBIISAI KaK WHAMBUAYAJIBbHYIO, TaK U KOJUIEKTHUBHYIO OTBETCTBEHHOCTH 3a pEIICHHE
y4eOHBIX 3a71a4.

— MHrpoBas TexHOIOrUs — MO3BOJIAET Pa3BUBATh HABBIKU PACCMOTPEHHsS psa BO3MOKHBIX
CHoco0OB pelleHus MpoOsieM, aKTUBU3UPYS MBIIUIEHHE CTYAEHTOB U PacKpbIBasi JTMYHOCTHBIN
MOTEHLIMAT KaXJI0T0 yJallerocs.

— TexHonorust pa3sBUTHS KPUTHUYECKOTO MBIIUICHUS — CIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CIIOCOOHON KPUTHUYECKHM OTHOCUTHbCA K HH(POPMALUU, YMEHUIO
oTOMpaTh HH(OPMALIMIO ISl pEIICHUS TOCTABIEHHOM 3a/1a4H.

KommiekcHoe UCTonb30BaHNe B yU€OHOM IPOLIECCe BCEX BBIIIEHA3BAHHBIX TEXHOJIOTUH
CTUMYJIUPYIOT JINYHOCTHYIO, HMHTEUIEKTYaJbHYI0 aKTUBHOCTb, Pa3BHUBAIOT I103HABATEJbHbBIE
IPOIIECChl, CHOCOOCTBYIOT (OPMHUPOBAHUIO KOMIIETEHIIMH, KOTOPBIMH JOJDKEH 00J1aaaTh
OyIyIIHi CTICTIHAIACT.

OcHOBHBIE BU/Ibl UHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOIUH BKIIIOUAIOT B CEOS:

— paboTta B MaJIbIX rpyImmax (KoMaH/e) - COBMECTHasl JeSTeIbHOCTh CTYJIEHTOB B IPYIIIE M0/
PYKOBOJICTBOM JIWJIEpa, HAIIpaBJIEHHAs Ha peleHue o01iei 3ajaun myTéM TBOPUECKOTO CIIOKEHUS
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pe3ybTaTOB HMHIMBUAYAJIbHOW pabOThl UYJICHOB KOMAHIbl C JICJIGHUEM TOJHOMOYMHA U
OTBETCTBEHHOCTH,

— TPOEKTHAs TEXHOJOTHA - HHAMBHIYyaIbHAsl WIH KOJUIEKTUBHAS JESITEIBHOCTD 110 0TOOPY,
pacnpeesIeHUI0 U CUCTEMaTU3allii MaTepuaa 1o ONPEIEIICHHON TeMe, B pe3ysIbTaTe KOTOPOn
COCTaBIISIETCS IPOEKT;

— aHaIu3 KOHKPETHBIX CUTyallMi - aHalIMu3 pealibHbIX MPOOJIEMHBIX CUTYalMi, MMEBIINX
MECTO B COOTBETCTBYIOILIEH 00sacTH Npo(ecCHOHANIbHOM NeATENbHOCTH, U MOMCK BapUaHTOB
Jy4lIUX PELIEHUN;

— Pa3BUTHE KPUTUYECKOTO MBIIUIEHUS — 00pa3oBaTeiibHasl JesITeIbHOCTb, HallpaBJIeHHAas Ha
pasBUTHE Y CTYJEHTOB Pa3yMHOIr0, pe(IeKCUBHOTO MBILUIEHHSI, CTIOCOOHOTO BbIIBUHYTh HOBBIE
UJIEU U YBUJIETh HOBBIE BO3MOXKHOCTH.

JIeKuMOHHBIE MaTEepHUaJIbl PEATU3YIOTCS C IOMOUIBIO 3JIEKTPOHHBIX Mpe3eHTanui. Taxoke
P pealn3aliy yaeOHoM paboThl 10 AUCIUIIIMHE UCTIONB3YIOTCS CIIEAYIOIUE 00pa30BaTEeIbHbIC
TEXHOJIOTUHU:

— MHTEPAKTUBHAA [10Ja4a MaTepuasia ¢ MyJIbTUMEIUUHON CUCTEMOI;

— pa300p KOHKPETHBIX UCCIIEIOBATENBCKUX 3a/1a4.

[Tomxox pa3bopa KOHKPETHBIX 3aady M CHUTyallMid IIMPOKO HCIOIB3YETCS Kak
npernojiaBaTesneM, Tak U CTyJ€HTaMH BO BpeMs JIEKIMH, JaOOpaTOPHBIX 3aHATHH M aHalIu3a
pe3yIbTaTOB CaMOCTOSATENBHOM PabOTBL. DTO OOYCIOBIEHO TEM, YTO IPU HCCIECIOBAaHHHU MU
pELICHUH Ka)KJOU KOHKPETHOM 3a/1a41 UIMEETCsl, KaK PaBUII0, HECKOJIBKO METOIOB, a 3TO TpedyeT
pa3z0opa 1 OLIEHKHU LIEI0M COBOKYITHOCTU KOHKPETHBIX CUTYallUi.

Bup 3ansatus | cnosib3yemble MHTEpaKTUBHBIC 00pa3oBaTenbHble | KoimuecTBO
Cemectp
(JI, I1P, JIP) TEXHOJOTHH 4acoB
4 JI WuTepakTuBHAs nojava marepuaia c 10
MYJIbTHMEIUHHON crucTeMon. OOCYXKICHHE CIOXKHBIX
1 INCKYCCHOHHBIX BOIIPOCOB.
JIP 3aHATHS B peKUMaX B3aUMOJICHCTBHSI «IIPETI0/1aBaTEIb 2
— CTYJICHT» B «CTYJIEHT — CTY/ICHT»
HUTOI'O 12

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapei, JIP — nabopamopnvie 3anamus, CPC —
camocmosmenvhas paboma cmyoenma

Temsbl, 3a1aHust U BOMPOCHI JUISI CAaMOCTOSITENILHOW pabOThl MpHU3BaHbl C(HOPMHUPOBATH
HaBBIKM TOWCKAa HMH(OpPMAIMM, YMEHHUS CaMOCTOSTEIbHO PpaCIIUpSTh U YIIyOJIATh 3HAHMS,
MIOJTyYCHHBIE B XO/I€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHATHA.

IToxxoxa pazbopa KOHKPETHBIX CUTYallMi MIMPOKO UCTIONIb3YeTCsl KaK MperoiaBaTesieM, Tak
U CTYACHTAaMH IIPU NMPOBEICHUH aHAJIN3a PE3YJIbTATOB CAMOCTOSATEIbHON PaOOTHI.

JUis A1l ¢ OrpaHMYEHHBIMM BO3MOXKHOCTSMHU 3/I0pOBbsI IIPESYCMOTPEHA OpraHMU3alus
KOHCYJIbTAIMM C UCIIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B IieyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoi (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnist I ¢ OrpaHWYeHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI TIPEIYCMOTPEHA OpTaHHU3aIus
KOHCYJIBTAIM C UCIIOJIb30BAaHUEM HJIEKTPOHHOM MOYTHI.
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JlaHHBIN TIepeyeHb MOXET OBbITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHI€HTA
oOydJaronuxcs.

4 OueHOYHbIE CPeACTBA JJsl TEKYLIEro KOHTPOJIS YyCIHeBaeMOCTH H
NMPOMEKYTOUYHOM aTTecTaAlNu

4.1 OueHo4HbIE CPEACTBA JJIfl TEKYIET0 KOHTPOJISA YCIIeBAeMOCTH U ITPOMEKYTOYHOM
aTTrecTalnuu

OneHouHble cpelcTBa IpeJHAa3HAueHbl Ul KOHTPOJIA M OLEHKH O0Opa30BaTENIbHBIX
JOCTIDKEHUI 0OYdJaloIIMXCsl, OCBOMBLIMX IMPOTrpaMMy Y4eOHOH IUCHMIUIMHBI «YuCIeHHbIe
METO/BI».

O1eHOUHBIE CPEJCTBA BKIIIOYACT KOHTPOJIbHBIE MAaT€pPHAalIbl /Ui MPOBEACHUS TeKYIIero
KOHTpOJIA B (popMe ompoca, pasHOYPOBHEBBIX 33JaHU U MPOMEKYTOYHOH aTTecTallUH B
¢dbopmMe BOIPOCOB U 3aJaHHI K SIK3aMEeHY, 3a4eTy.

OneHouHble cpencTBa Ul MHBAJIMIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSAMH

3JI0pOBBsI BHIOUPAIOTCS C YI€TOM UX WHAMBUIYATBHBIX TICUXO()U3UIECKIX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIUIAM U JINLIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMU 3710POBbS
MPEIOCTABIISCTCS JOTIOJHUTEIFHOE BPEMS JIJIsl TIOATOTOBKU OTBETA HA SK3aMEHE;

— [IpU NPOBEJICHUH IPOLEAYPhI OLICHUBAHUS PE3YyIbTATOB 00YyUEHHsI HHBAJIUIOB U JIULL C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI IIPEAYCMATPUBAETCS UCTIOIB30BAHNE TEXHUYECKUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMU OCOOEHHOCTSIMH;

— IIpY HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbS
U MHBAJIUAOB TPOLESYpa OLCHHBAHUS PE3yJIbTAaTOB OOydYeHMsI 10 JAUCLUILUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ITAIOB.

IIponienypa onieHMBaHUs Pe3yJbTaTOB OO0Y4YEHMs HMHBAJIUAOB M JIUI] C OrpPAaHUYEHHBIMHU
BO3MOXKHOCTSIMH 3JIOPOBBSI IO JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPeIOCTaBICHUE
uHpopmauuu B (opMax, aZANTUPOBAHHBIX K OIPAaHMYCHHUSIM HX 370pOBbS U BOCIPHUATUSA
uH(popMauu:

JUst I ¢ HapyILIEHUSIMU 3pEHMSL:

— B IieyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B Ie4aTHoM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TepeyeHb MOXeET OBbITh KOHKPETM3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0ydJaronuxcs.

CprKTypa OLCHOYHBIX CPEACTB AJIA TeKleIeﬁ Hu l'[pOMC)KyTO‘IHOﬁ aTTeCTallumn

HaumenoBanme
Ne KonTtpomupyemsie pa3ieibt Kox koHTpoONHMpyeMoii KOMITeTeHITHA OIICHOYHOTO CPEJICTBA
n/n (TEMBI) AUCIUTUTMHBI* (unm ee wacTh) Texymuii | IIpomexyrouHas
KOHTPOJIb aTTeCcTalus
1. OOyCIOBICHHOCTD OIIK-1.1; OITK-1.2; OITK-2.1; OIIK- | JIabop. Bormpoc Ha
MaTEMaTHYSCKOH MOJICIIA U 2.2 pabota JK3ameHne 1-2
JINHEWHBIX cucTeM. [loHsTHE M
TIPUMEPEI.
2. [IpsiMble METOIBI peIIEHUs OIIK-1.2; OIIK-2.1; OIIK-2.2 Jlabop. Bonpoc Ha
CJIAY. Bouncnenue pabota 3K3aMeHe 3-8
OTIpe/IeIUTeNs U oOpaleHne

11



Matpuubl. OpTOroHagbHbIE
peoOpa3oBaHUs MATPHIIBI IS

pemenns CJIAY.

3. HrepannoHHbIe METOIBI OIIK-1.2; OIIK-2.1; OIIK-2.2 Jlabop. Bormpoc Ha
pemrenns CJIAY. CxonumocTs, pabota sK3aMeHe 9-12
OIIEHKAa TOTPEITHOCTH.

4, ATTpOKCUMAITs 1 OIIK-1.1; OIIK-1.2; OIIK-2.1; OIIK- | JlaGop. Bonpoc Ha
HMHTEPIOJISIIHS. 2.2 pabora sKk3amene 13-16
WHTepnonsinuoHHbIe
mHorouineHsl. Oenka
MTOTPENTHOCTH MHTEPIIOJISITIH.

5. WuTepnomsuuns cruiaifHaMu. OIIK-1.1; OIIK-1.2; OIIK-2.1; OIIK- | JlaGop. Bonpoc Ha
Merto/1 HAUMEHBIITHX KBapaToOB. | 2.2 pabota sk3amene 17-19

6. YucneHnHoe OIIK-1.2; OIIK-2.1; OIIK-2.2 JlaGop. Bonpoc Ha
i pepennmpoBanme. OLeHka pabota sk3aMene 20-22
MIOTPEITHOCTH.

7. Brruncnenue xopuei OIIK-1.2; OIIK-2.1; OIIK-2.2; Jlabop. Bormpoc Ha
HEJIMHEIHBIX ypaBHEHUH. pabota sKk3amene 23-27
CX0auMOCTb, OLICHKA
MTOTPENTHOCTH.

8. Pemenune cucteM HEITUMHEHHBIX OIIK-1.1; OITK-1.2; OIIK-2.1; OIIK- | JIabop. Bormpoc Ha
ypaBHeHHiA. TeopeMsl o 2.2 pabota sk3amene 28-30
CXOAUMOCTH.

9. YucneHHOE HHTETPUPOBAHHE. OIIK-1.2; OIIK-2.1; OIIK-2.2 Jlabop. Bonpoc Ha
Ksagpatypabie GopMyITBL pabota sKk3amene 31-36
[IpaBuno Pynre oueHnku
morpermHOCTH. KBagparypHsie
(hopMyIbl HAUBBICIICH
anredpanvyeckoil TOUHOCTH.

10. | [NonHas u yacTHYHAS OIIK-1.2; OIIK-2.1; OIIK-2.2 Jla6op. Bormpoc Ha
anrebpanveckas mpoodsaema pabota sK3ameHe 37-44
COOCTBEHHBIX 3HAYCHHH.

HrepanunoHHbIe METOIBI
pereHus mpo6IeMbl
COOCTBCHHBIX 3HAYCHH.

11. | Pemenwue 3amaun Ko s OIIK-1.2; OIIK-2.1; OIIK-2.2 Jlabop. Bonpoc Ha
OV u cucrem O/1Y. pabota sk3ameHe 45-50

12. | Pemenue kpaeBBIX 3304 IS OIIK-1.2; OIIK-2.1; OIIK-2.2 Jlabop. Bonpoc Ha
muddepeHInaNbHBIX H pabota sKk3amene 51-55
JIMHENHBIX YpaBHEHUH.

IHoka3aTeu, KPpUTEPHHU U LIKAJIA OLEHKH C(POPMUPOBAHHBIX KOMIIETEH UK
HaumeHnoBaHnue o1ieHOYHOTO

No cpeAacTBa
Kon 1 HanMeHOBaHUE UHIMKATOpA Pesysbrarel 00y4eHus N

n/n Texymrmii ITpomexyT.

KOHTPOITb aTTecTanys

CoO0TBETCTBHE OCBOCHUSI KOMIIETEHIIMH IJIAHUPYEMbIM pe3ysibTataM 00y4YeHUs U KPUTEPUSIM UX OLECHUBAHMS (OLICHKA:

YAOBJIETBOPHTEJILHO /324YTEHO)

Ha NMMOPOroBOM YPOBHE:

OIIK-1.1

[Ipumensier GyHIaMEHTAIBHBIC
3HaHUS, IOJyYCHHBIC B 00JIACTH
MaTeMaTHYeCKHUX U (WJIH)
€CTECTBEHHBIX HayK NpHU
[IOCTPOCHUU MOJIETIeH B 3a1aHHOM
MIPEeIMETHOM 00JIaCTH

‘YMeer CTpouTh IpocTenme
BBIUUCIIUTENIbHBIE MOAETH IPOLECCOB
U CUCTEM, OLIEHUBATh UX
KOPPEKTHOCTb.

JIP, K

Bomnpocs! Ha
SK3aMEHE
1-55
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OIIK-1.2 3HaeT 0COOCHHOCTH MAIIMHHOM JIP, K Bomnpocs! Ha
ITpumensier hyHnaMEHTaIbHBIC apu(METHKH, HCTOYHUKH 9K3aMEHE
3HaHU, TOJYICHHBIC B O0JIACTH BBIYUCITUTENBHBIX MTOTPENIHOCTEH, a 1-55
MaTeMaTHIeCKUX U (WIIH) TaKxke TpeboBaHUS K 3 (HeKTHBHOCTH
€CTECTBEHHBIX HaYK IPH BbIOOpE ¥ YCTOWYHBOCTH alITOPUTMOB IIPH
METOJIOB PEIICHHUS 3a/1a4 pabote Ha IaTdopmax c
po(eCCHOHANBHOM AESITENPHOCTH | OTPaHUIEHHBIMH PECYPCaMHU.

Brnaneer HaBbIkaMy IPUMEHEHUS

YHCJICHHBIX aITOPUTMOB B PELICHHH

HEKOTOPBIX NMPUKJIAIHBIX 3a1a4.
OIIK-2.1 3HaeT OCHOBHBIE 3TAIlbI PEIICHU] JIP, K Bomnpocs! Ha
Cnoco06eH NpUMEHSTh CUCTEMHBI | 3a/1a4 ¢ moMolibio DBM, nonsaTus 9K3aMeHe
MOJXOJ K aHAJIM3Y MPEAMETHOH KOPPEKTHOCTH MaTeMaTH4eCKUX 1-55
(mpobieMHOiIT) 00sacTH, BBISIBICHHIO |3a1ad.
TpeboBanuii k IC YMmeeT aHaTU3UPOBATh MPUKIATHYTO

3aJa4dy ¥ BEIOMPATH ITOIXOISAIINH

YUCJIEHHBIH METO/I.

Brnaneer HauanbHBIMU HaBBIKAMH

CHCTEMHOT0 IT0IX0/1a K TOCTPOCHHIO

BBIYHCIIUTEIBHBIX CXEM (B TOM YHCIIE,

st UC).
OIIK-2.2 3HaeT MaTeMaTU4eCKUi anmnapar JIP, K Bompocs! Ha

IIpumensieT coBpeMEHHBII
MaTeMaTUYECKUH anmnapar pu
IIOCTPOCHUU MOJEIECH B Pa3IU4HbIX
001acTsIX 4eI0BeYeCKOit
JESTeNbHOCTU

YHCJICHHBIX METO/IOB, BKIIIOYAs
Metozs! pemenus CJIAY,
MHTEPIOJISALUH, alllPOKCUMAaLUH,
YHUCIIEHHOTO MHTETPUPOBAHUS 1

T pepeHIUPOBAHIS, IS
MOCTPOCHHS MOJIeTICH B
€CTECTBEHHBIX U HH()OPMAIIMOHHBIX
HayKax.

9K3aMEHE
1-55

XOPOLIO /324TEHO)

CoOTBETCTBHE OCBOCHHUS KOMIICTCHITHIA IUIaHUPYCMBIM pE3YyJIbTaTaM 06yquI/m 1 KPUTCPHUAM UX OLICHHUBAHUA (OH@HKaZ

Ha 02a30BOM YPOBHE:

OIIK-1.1 YMeeT CTpOUTh U aHAIU3UPOBATh JIP, K Bomnpocs! Ha
[Tpumensier pyHnaMeHTaIbHbIC BBIYHCIINTEIbHBIE MOJIENH TIPOIIECCOB 9K3aMEHE
3HaHUsI, IOJyICHHBIE B 00JIACTH U CUCTEM, OLICHUBATh UX 1-55
MaTeMaTHYeCKuX U (MIH) KOPPEKTHOCTb, YCTOMYUBOCTb U
€CTECTBEHHBIX HaYK TPH 00yCIOBICHHOCTb.
MIOCTPOCHUH MOJIEJIEN B 3alaHHOU
TIpeIMETHOM 00JIacTH
OIIK-1.2 3HaeT 0COOEHHOCTH MALTHHHOM JIP, K Bompocs! Ha
[Mpumensier pyHnaMeHTaIbHBIE apu(METHKH, HCTOYHUKH 9K3aMeHe
3HAHMS, NTOJIyYEHHbIE B 00JIaCTH BBIYHCIIUTEIHHBIX TOTPEITHOCTEH, a 1-55
MaTeMaTHIECKUX U (MIIH) Takxke TpeOoBaHuUs K 3)HeKTHBHOCTH
€CTECTBEHHBIX HayK IPH BbIOOpE Y YCTOWYHBOCTH ITOPUTMOB IIPH
METOJIOB PEIICHHS 3a/1a4 pabore Ha rutaTdopmax ¢
IpoQeCCHOHANBHOM NESITeNFHOCTH | OTPAaHUYEHHBIMH PECypcaMu.

Brnaneer HaBbIkaMy IPUMEHEHUS

YHCJICHHBIX aJITOPUTMOB B PELICHHH

HIMPOKOTO KJlacca MPUKIIaTHbIX

3ajau.
OIIK-2.1 3HaeT OCHOBHBIE 3TAIbI PEIICHUS JIP, K Bompocs! Ha

CriocoOeH MpUMEHSTh CUCTEMHBII
MOJXOJ K aHAJIM3y MPEeAMETHOMN
(mpobieMHOiI1) 06s1aCTH, BBISIBICHHIO
TpeboBanuii k UC

3a1a4 ¢ moMoiso DOBM, noustus
KOPPEKTHOCTH, YCTOMYMUBOCTH U
00YyCIIOBJICHHOCTH 3a/1a4.

YMeeT aHaTU3UPOBATh MPHUKIATHYIO
3aaa4y, HOpMyIHUPOBATH €€
MaTeMaTUYECKYIO IOCTAHOBKY H
BBIOMPATH MOIXOIAIININ YUCITCHHBIH
METO/.

Baneer 60a30BBIMH HAaBBEIKAMH
CHCTEMHOT'0O TOX0/Ia K IIOCTPOCHUIO

9K3aMEHE
1-55
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BBIYHCIUTENBHBIX CXeM (B TOM YHCIIE,
st UC).

OIIK-2.2

[IpumensieT coBpeMeHHbII
MaTeMaTHYeCcKHUi anmnapar npu
MIOCTPOCHHUU MOJIEJICH B Pa3IMYHBIX
001acTsIX 4eIoBeyecKoit
JEATEILHOCTH

3HaeT MaTeMaTHIeCKUH ammapar
YHCIIEHHBIX METOAO0B, BKIIOYAs
Metonbl perienus CJIAY,
WHTEPIIOJISALUY, AlIPOKCHMAITUH,
YHCJICHHOTO UHTETPUPOBAHUS U
muddepeHunpoBanus.

YMeeT UCnonb30BaTh COBPEMEHHBIN
MaTeMAaTHYCCKUH ammapaTt Juist
MIOCTPOCHHUS U aHAJIN3a MOAeel
peaTBHBIX TPOIIECCOB B
€CTECTBEHHBIX, HHKCHEPHBIX U
MHPOPMAIMOHHBIX HAyKaX;
HaBBIKAMU TIPOCKTHPOBAHUS
MPOTPAMMHOTO 00CCIICYCHUS JIIIS
peIICHHS BEIYUCIUTEIBHBIX 3a]1a4.

JIP, K

Bomnpoce! Ha
9K3aMEHE
1-55

OTJIMYHO /32YTEHO)

CoOTBETCTBHE OCBOCHUS KOMIIETCHILIUH IJIaHUPYCMBIM pE3yJibTaTaM 06yquI/I$[ 1 KPUTEPHUAM UX OLICHUBAHUA (OI_ICHKaZ

Ha NPOABHHYTOM VYPOBHE:

OIIK-1.1 YMeeT CTpOUTh U aHAIU3UPOBATh JIP, K Bomnpocs! Ha
[Tpumensier pyHnaMeHTaIbHBIC BBIYHCIINTEIbHBIE MOJIENH (B TOM 9K3aMEHE
3HAHMS, NTOJYYECHHbIE B 00IaCTH YHcIie, HECTAaHIapTHBIE) CI0XKHBIX 1-55
MaTeMaTHIeCKHUX U (WIIN) MPOLIECCOB U CUCTEM, OLICHUBATh X
€CTECTBEHHBIX HayK IPH KOPPEKTHOCTh, yCTOWYNBOCTD U
IIOCTPOCHUU MOJIEIIEH B 3alaHHOI 00yCIOBICHHOCTb.
MIPEIMETHOM 00JIaCTH
OIIK-1.2 3HaeT 0COOEHHOCTU MALTHHHOM JIP, K Bomnpocs! Ha
[Mpumensier pyHnaMeHTaIbHbIC apU(pMETHKH, HCTOYHUKH SK3aMeHe
3HaHMS, TOJIYYEHHbIE B 00JIaCTH BBIUUCIIUTENBHBIX [OTPEIIHOCTEH, a 1-55
MaTeMaTH4eCKuX U (UIH) TaKke TpeOoBaHus K 9PHEKTUBHOCTH
€CTECTBEHHBIX HayK IPH BbIOOpE Y YCTOWYHMBOCTH ITOPUTMOB ITPU
METOJIOB PEIICHHMS 3a/1a4 paborte Ha rutaTdopmax ¢
poQeCCHOHANBHOM NESITENFHOCTH | OTPaHUIEHHBIMH PECYpCaMu.

Brnaneer HaBbIKaM¥ IPUMEHEHHS

YHCIIEHHBIX aJITOPUTMOB B PEILICHUH

MIMPOKOTO KJlacca MPUKIIaIHbIX 1

HaYYHBIX 33/1a4.
OIIK-2.1 3HaeT JTansl peleHus 3a1a4 ¢ JIP, K Bomnpocs! Ha
Cnoco0eH NpUMEHSTh CUCTEMHBIN nomMotsio OBM, nonarus JK3aMEHE
MIOAXO/L K aHAJIU3Y IIPEIMETHOM KOPPEKTHOCTH, YCTOMYUBOCTU U 1-55
(mpoGieMHO#1) 007aCTH, BBISIBICHHIO | 00YCIOBICHHOCTH 3a4a4.
Tpebosanuii k IC YMeer aHaIM3UpOBaTh NPUKIIAJHYIO

3a1a4y, GOpMyIUpOBaTh €6

MaTeMaTHYeCKYIO IOCTAaHOBKY U

BBIOMPATH MTOJIXOIAIINH YHCIICHHBIN

METO/]I €€ PeIICHHSI.

Brnaneer HaBbIKaMU CHCTEMHOTO

MOX0/a K TIOCTPOCHHUIO

3(h(HEeKTUBHBIX U YCTOHYUBBIX

BBIYHCIIUTEIBHBIX CXEM (B TOM 4YHCIIE,

st UC).
OIIK-2.2 3HaeT MaTeMaTH4YeCKUH ammapar JIP, K Bompocs! Ha

[IpumensieT coBpeMeHHbII
MaTeMaTUYECKUH anmnapar mpu
IIOCTPOEHUH MOJEIEHN B Pa3IM4YHbIX
00JacTAX YeTOBEIECKOM
JeSITeIbHOCTU

YHCJICHHBIX METO/IOB, BKIIIOYAs
Metonbl perienns CJIAY,
MHTEPIOJISLUH, alllPOKCUMALINH,
YHUCIIEHHOTO HMHTETPUPOBAHUS 1
muddepenunposanus; odnacTu
MPUMEHEHHS YUCIEHHBIX METO/IOB B
pELICHNH HAYYHBIX ¥ NPUKIATHBIX
3a1ad.

9K3aMEHE
1-55
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Brnaneet coBpeMeHHBIM
MaTEeMaTHYECKHUM aIllapaToM A
MIOCTPOCHHUS U aHAJIN3a MOAeel
peanbHBIX IPOLIECCOB B
€CTECTBEHHBIX, MHKCHEPHBIX U
MH(pOpMAIMOHHBIX HAayKaXx;
HaBBIKAMHU NIPOCKTHPOBAHUS
MPOTPaMMHOT0 00€CTIeYEeHUs IS
pelIeHNs BEIUMCIUTENbHBIX 3a1au.

TunoBble KOHTPOJIbHBbIE 32 IaHNS WU HHbIE MATEPHAJIbI, HEO0OX0UMBbIe [IJIl OLIEHKHU
3HAHWI, YyMEeHHUH, HABHLIKOB M (MJIM) ONbITA JAEATEJbHOCTH, XaPAKTEPU3YIOIIMX 3TAMbI
(opMupoOBaHUA KOMIIETEHMI B MpoLiecce 0CBOeHHs 00pa30BaTeIbHOH NPOrPaMMBbl

BOHpOCLI AJIA KOJUIOKBUYMOB, TECTUPDOBAHUA

1. Kakoe tpebGoBaHue 00s3aTEIBHO TP MOCTPOCHUH WHTEPHOJISIIMOHHOTO MHOTOYICHA
Jlarpanxa?
a. y3J1bl UHTEPIOJIALIMY PacIioaratoTcsl Ha paBHOM PAacCTOSIHUU APYT OT APYTa;
b. xpaiiHue y3/bI HHTEPIIOJIAIMN COBIIAIAIOT C KOHI[AMU OTPE3Ka HHTEPIIOTUPOBAHUS;
C. KOJIMYECTBO TOYEK HWHTEPIHOJSALUMM PAaBHO CTEHNEHU MHTEPHOJISIIITUOHHOIO
MHOTOYJICHA;
d. MHTEPITOJSIMOHHBIA MHOTOWICH B y3JIaX HMHTEPIOJSAMHA MPUHHUMACT 3HAYCHUS
HMHTEPIOJIUPYEMON (PYHKITUH.
2. I[lyctb Tounoe 3HaueHue A = 500, a nmpuOmmwkennoe a = 500,5. OTHOcuTENbHAS
MOTPEITHOCTh MPUOIMKEHHOTO YKCTIa paBHa!
a. 0,001;
b. 0,01;
c.0,1;
d. 0,5.

3. [Iycth naHa cucrema TUHEHHBIX alreOpandecKux ypaBHEHUH y KOTOPOU CYIIECTBYET
€MHCTBEHHOE pemieHue. [Ipu ncnonap30BaHNM METOJa MPOCTOM UTepauuu JUisl €€ pelieHUs B
MIPOMEKYTOUHBIX BBIUMCICHUAX JOIYIIeHa Oomnoka. Toraa mpubInKeHHOE peleHue CUCTEMBI:

a. HaiTH HEBO3MOXKHO;

b. HaliTH MOXHO TOJIBKO €CITM 3aJaHO JOCTATOYHO OJU3KOE K TOYHOMY PEIICHHUIO
HavyalbHOE MPUOIMKEHUE;

C. HalTH MOYKHO TOJIBKO B CITy4ae, KOT/ia B MaTPHUIIE CUCTEMBI HET HYJIEBBIX 2JIEMEHTOB;

d. HaliTH MOXKHO.

4. Kakoe U3 yCJIOBHI HE SBISIETCS 00s13aTEIbHBIM B OIMPEACIICHUH MHTEPIOISIIMOHHOTO
KyOuueckoro craiHa?

a. mepBasi MPOU3BOJHAS HA KaXJOM YaCTUYHOM OTPE3KE SBIISICTCS TMOJUHOMOM
CTENIEHU HE BBIIIE BTOPOIi;
b. BTOpast mpon3BoIHAs HEMIPEPHIBHA HAa BCEM OTPE3KE;
C. TPEeThsl IPOU3BOAHAS HEMPEPHIBHA B TOUKAX «CKIICUKNY;
d. 3HaueHus cruraiiHa 3aJaHbl B HECKOJIIBKUX TOYKAX.
5. Kakoe u3 cnemyronmx yTBepaeHuii BepHO?
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"‘r = r(x)

y=aix)

x1 x2 X

a. bynkus y = g'(x) npubmmkaer pyukuuo y = f'(x) B Touke X; Jydine, 4eM B
TOYKE X5;
b. pyrkust y = g’ (x) npubmmkaer pynkiwo y = f'(x) B TOUKe X4 TaK e XOPOIIO,
KaK M B TOYKE Xy,
C. bynkuus y = g'(x) npubmmxkaer ¢pyukuuio y = f'(x) B TOUKe X; XyXKe, 4eM B
TOYKE X,.
6. [Tycte A — TOYHOE 3HAYCHHWE HEKOTOPOH BEIWYHHBI. AOCOIIOTHON MOTPENIHOCTHIO
HPHOJIMIKEHHOTO YKCIIa 8 Ha3bIBACTCS:
a. HAaMMEHbIIIee OCTYITHOE Yucio A a, He npeBocxosiiee |[A — al;
b. HaumeHbIIee 1ocTYHOE YKcio A a, He menbliee |[A — al;
C. HauboJIbIIee JOCTYIHOE YnCio A a, He MeHbIiee |A — al;
d. HaubobIIee 1OoCTymHOE YKcio A a, He mpeBocxosiiee |[A — al.
7. Kakoil U3 METOI0B HE OTHOCHUTCS K TOYHBIM METOJAM PEIICHHS CHUCTEM JIMHEHHBIX
ypaBHEHU?
a. merox l'aycca;
b. meron 3elimens;
c. meton Kpamepa;
d. MeTo/1 MPOTOHKH.
8. ITycth X* - TOuHBIN, a 0, B, Y — npubamxEHHbIe KOpH ypaBHeHUs f(x) = 0. ITo pucynky
OTIPEJICITUTE, KaKasi U3 TOYCK SBIIACTCS JTYUIINM MPUOITHKEHHEM K KOPHIO?
v

a. o
b. B;
C. .
9. VpaBuenue f(x) = 0 Ha oTpeske [b; c] umeeT Tpu KOpHA  a, B, V. [Toab3ysach pucyHKOM,
OTpeNeNnTe, KaKoi KOpeHb IONy4UTCS B pe3yibTaTe MPUMEHEHHs METO/a ITOJIOBUHHOTO
JeneHus’?
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b

=8

2

a.
b.
c

=

d. oTBETUTH HENB3SL.

10. I'lpu 3aMeHe KpacBoii 3a/1a4¥ CETOYHOM HCIIOIB3YIOTCS (POPMYIIBI:
2 —-02 03 04
03 -3 1 —-14
07 —08 4 26

-05 12 —-25 -5

11. SBnsiercss M maTpuia MaTpullei ¢ mpeobianaromeit

TJIABHOU JUATOHAJIBIO?

a. ABIIAETCS,

b. Her, T.k. B 1-0ii CTpOKE HapyIIaeTCsl YCIOBHE Peo0JIalaHus TIIaBHOM JHarOHANHN;

C. HET, T.K. BO 2-0i CTPOKE HApYIIAeTCs YCIOBHE MPEeoOIaiaHus IIIaBHOM TUaroHau;

d. Her, T.K. B 3-0if CTpOKE HapyIIIaeTCs YCIOBUE MPe00ia aHus TJIaBHON THaroHaIu,

€. HEeT, T.K. B 4-0i CTPOKE HapyIIaeTCsl yCIOBUE MPeoOIIaJaHus TJIABHOW JIMaroHalu.
12. Kakoe U3 umcen UMeeT TaKoii ke MOPsIoK, KaK U urcio 2,5%1073?

a. 0,008;

b. 10%;

c. 0,56*10%*;

d. 0,00025.

13. Tlyctb 3a1aHa kBagpaTudHas GyHKIHUS y(X) ¥ TOUKH: Xo, X1 = X0 + N, X2 = X1 + h. Kakas
u3 hopmyn na€t TouHOE 3HAUEHUE?
Y1) -y (xo).

a.y'(x) = ———
b y'(x,) = Y(xz)z—hY(xo);
C. v (%) = Y(x1)’—lY(xo);
d. /() = T2

14. UnurepnonsiuonHsiii MEOTOWIeH HptoToHa 3anan ¢popmyioit N = 1 - 2*(x - 1) + 3*(x
- 1)*(x - 3). Kakoe 4HCIO SIBASCTCSA 3HAYEHHUEM 3aJaHHON (YHKIMM B OJHOW M3 TOYEK
UHTEPIoIAIun?
a. -4,
b. 12;
c. 17,
d. 29.
15. JIynis kakoro u3 mpuOJIMKEHHBIX METOJIOB OTBICKAHUSI KOPHS YPaBHEHUS JOCTATOYHO
3a7aTh OJTHO HaYaIbHOE MPHUOIIKEHHE?
a. METOJl XOp/;
b. MeTox cexymux;
C. METO/JT KacaTe/IbHbIX;
d. MeTOI MOJIOBMHHOTO JIEJIEHUS.
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16. Kakoe u3 yrBepxaeHuil o merone Oiinepa pemieHus 3agaun Komm He sBusieTcs
BEPHBIM?
a. meroA Diliiepa UMEET BTOPO MOPSIIOK TOUHOCTH;
b. Metox Diinepa sBIsAETCS YaCTHBIM ClydaeM MeToja Pyrre-KyTThr,
C. MeToA Diiepa SIBISIETCS YaCTHBIM CIIy4aeM METOJa Pa3jIoKEHMsI PELIEHUs B Pl
Tetinopa;
d. B BBIYMCIICHHSIX 3HAUYCHUN TPUOIMKEHHOTO PELICHUS TIPH MEPEX0Jie K CIIEAYIOIIeH
TOYKE JOIYyCKAeTCs] MEHATH LIar.
17. VInTepnofsslMOHHBIA MHOTI'OWIEH KaKOW CTENEHM HCHOJIb3YeTCsl ISl MOCTPOEHUs
KkBazpaTypsl CHMIICOHA YMCJIIEHHOTO UHTETPUPOBAHUS?

Ilepeuens komnemenyuii (vacmu KOMnemeHyuu), NPOBEPAEMbIX OUYCHOUHBIM CPEOCHBOM:
OIIK-1.2; OIIK-2.1; OIIK-2.2.

3ayeTHO-IK3aMeHAIIMOHHbIe MAaTepHAJbl UIA TPOMEKYTOYHON  aTTecTaluu
(3x3aMeH)

Bonpocel 0nsa noozomosku K Ixzameny

1. OcHoBHBIE ~ 3Tambl  MaTeMaTHyeckoro  Moxenuposanus.  Knaccudukanums
norpermHocTeld. OcO0EHHOCTH MAaTMHHON apu(MeTHKH.

2. [TpuMepbl yCTOWYMBBIX M HEYCTOMUMBBIX MaTeMaTH4ecKuX 3a1a4. OO0yCIOBICHHOCTh
CJIAY, npumepsl.
. Meron uckimouenus ["aycca.
. LU-pa3noxxeHnue maTpuisl.
. MeTo1 IpOroHKH, KOPPEKTHOCTh U YCTONYNBOCTD.
. [ToBenenue vrcia 00yCIOBICHHOCTH IPH MATPUIHBIX MTPEOOPA30BAHUSX.
. MeTon BpalieHu.
. Merop orpaxeHui.
. MeTo npocToi UTEpannu, CXOAUMOCTb, allOCTEPUOPHAs OLIEHKA MTOTPEIIHOCTH.
0. Metox SIxo6u.

11. Meton 3eiinens, cX0IUMOCTb, AIOCTEPUOPHAst OLICHKA MOTPELIHOCTH.

12. Metox penakcaruu, CX0IUMOCTb.

13. UnTepnonsuoHHbIi MHOTOWIEH Jlarpanxa.

14. ViarepnonsuuonHbiii MHOrowieH HeioToHa.

15. OuenHka 0CTaTOYHOro WieHa HHTEPHOSAIMOHHOIO MHOTOUIEHA.

16. UnTepnionsmmst ¢ KpaTHBIMU y3JIaMH.

17. MuHuMH3aLusl OLEHKHM OCTaTOYHOIO YJIeHa HWHTEPHOJSILUOHHON (HOpMYyIIbL.
CX0IMMOCTh UTEPALIMOHHOTO IPOolIEcca.

18. UnTepnonsioHHbIN KyOMUeCcKui CIijiaiiH, MOCTPOEHUE, OLIEHKA MOTPEIIHOCTH.

19. MeToa HauMEHBIINX KBaIPaTOB.

20. Metop HeonpeaeaeHHbIX K03 GUIIneHTOoB.

21. OreHKa MOTPENTHOCTH aNNpOKCHMANUU (GopMysT YUCIIeHHOTO Au(depeHIINPOBAHUS
¢ nomouibio popmyinel Teitnopa.

22. BerunciurtenpHas IOTPENIHOCTE (hopMy yuciieHHoTo auddepeHnnpoBaHms.

23. PenieHre HEMUHEHHBIX ypaBHEHUI. MeToa AMXOTOMUU. MeTo | MPOCTON UTepalluH,
CXOJMMOCTb, OLIEHKA MTOTPEIIHOCTH.

24. Meton HrerotoHa, reoMeTpruecKkasi MHTEPIIpETaIusl.

25. Teopema o cxogumoctn Metoaa HetoToHa. KpuTepuii orleHKH MOrpenrHoCTH.

26. MeToJ ceKyIux, CXOAUMOCTb, T€OMETpUYECKast HHTEPIPETaLIHsL.

27. Meton oOpaTHOH KBaJIpaTUIHON HHTEPIIOISINH. MeTox mapadout.

P OO0 NOOlh~hWw
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28. CucreMbl HEMUHEMHBIX YpaBHEHUI. MeTos mpocToii nTeparuu, CXoIuMocTb. Meton
3enaens.

29. Meton HproToHa perieHus: CHCTEM HEIMHEWHBIX YPaBHEHUH, CXOIUMOCTh

30. Momudukanuu metona HeroroHa. Meton cekymux. CBeAcHHE 3aaydl PEIICHHS
CHCTEMBI HEJIMHEHHBIX YPaBHEHUH K 33/1a4€ MUHUMH3AIUN

31. ®opmyia npsIMOYroJbHUKOB KAHOHUYECKAsi U COCTaBHAs!.

32. ®opmyra Tpanenuii KAHOHMYECKasi U COCTaBHas!.

33. ®opmyna CUMIICOHa KAHOHUYECKAask U COCTAaBHAs.

34. TTopsaIoK TOYHOCTH M OOYCIIOBIEHHOCTh KBajpaTypHOi (opmynsl. KBanparypHbie
(opMyIbl HHTEPIIOIALUOHHOTO THIIA.

35. KBagparypusie popmynsr ['aycca.

36. AnoctepropHas OLEHKa IOIPEIIHOCTH.

37. CBoiicTBa COOCTBEHHBIX 3HAYEHHMHA M COOCTBEHHBIX BEKTOPOB. OOYCIOBICHHOCTH
3aJjaud Ha COOCTBEHHBIE 3HAUEHUS.

38. CteneHHON METOI.

39. Meroa ucuepnbIBaHUS.

40. HaxoxneHnne coOCTBEHHBIX BEKTOPOB OOPATHBIMH UTEPAIHSIMH.

41. Meron uWTEepalMOHHOIO BpamleHuss Skobu uis CHUMMETPUYHOM MaTpuLibl,
CXO/UMOCTb.

42. MetoJ BpallleHui ¢ BBIOOPOM ONTUMAJIBHOTO JIEMEHTA.

43. QR-anroput™, CXOAMMOCTb.

44. Haxoxnaenue QR pa3znoxeHus ¢ mOMOIIBIO BpalliCHHUH.

45. Metron Diinmepa Diinepa pemenust 3agaun Komm  juisi  0OBIKHOBEHHBIX
muddepeHIaNbHbIX ypaBHEHUH.

46. Meron Pynre-Kyrra. Ilomyuenme pacyeTHbIX (GOpPMYI BTOpPOrO HOpsAKa
anmnpOKCUMAIUH.

47. Meton Pynre-Kytra nist cucrem nudQepeHnaibHbpIX ypaBHEHUH.

48. Ouenka norpemHoct Meroaa Pynre-Kyrra o npasuiy ABOHHOIro nepecuera.

49. Metoasl Anamca.

50. UncneHHOe HHTETPUPOBAHUE KECTKUX CUCTEM OOBIKHOBEHHBIX TU(HepeHIINaTbHBIX
YpaBHEHUM.

51. Meton cTpenbObl pemieHust KpaeBoil 3agaun A qudQepeHnaibHOro ypaBHeHus
BTOPOTO MOPSI/IKA.

52. Metoz cTpenbObl It KpaeBo# 3a1a4u 00LIero BUA.

53. MeTo/1 KOHEYHBIX pa3HOCTEH, YCIOBHE YCTOWYMBOCTH.

54. Metop nuHeapu3aIu.

55. VTBepxkAeHHE O CXOIUMOCTH PELIEHUS pa3HOCTHOM 3a/1a4M K PELICHHIO TpOoCcTeIen
KpaeBOU 3a/1a4u.

Ilepeuens komnemenyuil (vacmu KoOMnemenyu), NPOEEPAEMbIX OUECHOUHBIM CPEOCMEOM:
OIIK-1.1; OIIK-1.2; OIIK-2.1; OIIK-2.2.

4.2 Metoanuyeckue MaTepualibl, onpeaesiioue Npoueaypbl OeHUBAHUS 3HAHMM,
YMeHHIi, HaBBIKOB W (MJIH) ONBITA [AeATEJbHOCTH, XaPaKTePU3YKOIIMX 3TANbI
(popMupoBanus KomneTeHI U

Memoouueckue pekomenoayuu, onpeoensatoujue npouedypvl OUeHUBAHU HA 3ayeme U
IK3aMene:

[Ipouenypa mpoMexyTo4HON aTTecTalli MPOXOJUT B COOTBETCTBUU ¢ llonoxkeHuem o
TEKYILEM KOHTPOJIE M MTPOMEXYTOUHOI arTectanuu odydatomumxcst PI'BOY BO «KyoI'Y».
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Htorosoit (opmoii KOHTpOJIE CPOPMHUPOBAHHOCTH KOMIIETEHIMH y OOyYaromumxcs I0
TVCIUIUIMHE SIBISIOTCA 3a4eT M dKk3aMeH. CTyneHThl 00s3aHBl coaTh 3a4eT M HIK3aMEH B
COOTBETCTBUH C PACITUCAHUEM M YUEOHBIM IIJIAHOM.

@®OC mpoMexyTO4HOW aTTECTALMH COCTOUT M3 BOIPOCOB K IK3aMEHY M PE3YJIbTaTOB
TEKYIIETO KOHTPOJIS.

3a4eT M 9K3aMeH MO JUCHMIUIMHE IPECIeyoT Lelb OLCHUTh PaboTy CTYAEHTa 3a Kypc,
MOJyYeHUE TEOPETHUECKUX 3HAaHUHM, WX MPOYHOCTh, PA3BUTHE TBOPYECKOTO MBIIUICHUS,
npruoOpeTeHNe HABBIKOB CAMOCTOSITEIbHON pabOoThl, yMEHUE IPUMEHSTh ITOJTyYCHHBIC 3HAHUS JIIS
peLIeHHUs MPAKTUYECKHX 3a/1a4.

dopma npoBeIeHNs 3a4eTa U SK3aMeHa: YCTHO.

DK3aMEeHATOPy MPEAOCTABISIETCS MPaBO 33aBaTh CTYAEHTAM JONOIHUTEIBHBIE BOIIPOCHI
10 Bcel y4eOHOM mporpaMme AUCIUITIHHBL.

Pe3ynbTaThl caaun 3aueTa U 9K3aMEHA 3aHOCATCS IPENoAaBaTeeM B HK3aMEHAI[OHHYIO
BE/IOMOCTh M 3a4ETHYIO KHIKKY.

OneHnBaHUE YpOBHS OCBOCHHS JMCHUIUIMHBI OCHOBBIBACTCS HA KAueCTBE BBIMOJHEHUS
CTYZICHTOM 33J[aHUil TEKYIIEro KOHTPOJIS ¥ OTBETOB HA BOIPOCHI 3a4€Ta U 3K3aMeHa.

Kpumepuu OUEHKU NO IK3aAMEH):

Ornenka Kpurepuu orieHuBaHus 1o 3K3aMeHy
Bhicokuil OLEHKY «OTIIM'IHO» 3aCIY)KUBACT CTY/ICHT, OCBOMBILIUY 3HAHMUS, ymenus,
YPOBEH «5% KOMIIETEHIIMH ¥ TEOPETUYECKUI MaTepuai 6e3 mpoOesioB; BHITOTHUBIINIA
(oTIHuHO) BCE 3aJaHusi, MPEIyCMOTPEHHbIE Y4e€OHBIM IIJJAHOM Ha BBICOKOM
KaueCTBEHHOM YPOBHE; MPAaKTHUYECKHE HAaBBIKH MPO(ECCHOHATHLHOTO
MIPUMCHECHHS OCBOCHHBIX 3HAHUN C()OPMUPOBAHEI.
Cpennnii OIICHKY «XOpOILIO» 3aCIy>XKUBAET CTYACHT, MPAKTUYECKHU MOJTHOCTHIO
YPOBEHB «4» OCBOMBIIIUY 3HAHUS, YMEHHsI, KOMIIETCHIINA U TEOPETHUYECKUI MaTepural,
(xopor110) yueOHbIe 3a/laHusl HE OILICHEHbl MaKCUMAJbHBIM YHUCIOM OaiioB, B
OCHOBHOM C(HOPMHUPOBAIT MPAKTUICCKUEC HABBIKH.
[Toporossrii OIICHKY «YyJIOBJIETBOPHUTEIHHO» 3acITy>KUBAaET CTYAEHT, YacTUYHO C
YPOBEHB «3» nmpoOenaMyd  OCBOMBIIMN  3HAHUS, yMEHHS, KOMIIETEHIIUH U
(YymoBneTBOpUTE | TEOPETUYECKUH MaTepuall, MHOTHe YyueOHble 3afaHus Jubo He
JILHO) BBITIOJIHWI, JIMOO OHU OICHEHBl YHCJIOM OaIOB OJU3KUM K
MUHUMAJIbHOMY, HEKOTOPBIE MPAKTUYECKIE HABBIKUA HE CHOPMUPOBAHBI.
MUHHMaIBHBIA | OIICHKY «HEYIOBJIETBOPUTEILHOY 3aCIyKUBAET CTY/ICHT, HE OCBOUBIITUHN
YPOBEHB «2» 3HAHMS, YMEHUS, KOMIIETEHIIUH U TEOPETHUYECKUN MaTepuai, ydeOHbIe
(HEeYTOBIETBOPU | 3aJlaHUsI HE BBIMTOIHIII, TPAKTUYECKUE HABBIKK HE CHOPMHUPOBAHEI.
TEJILHO)
OueHouHble cpencTBa Uil MHBAJIUAOB M JMI[ C OTPAHUYEHHBIMH BO3MO>KHOCTSIMH

3/10pOBbsI BHIOMPAIOTCS C YUETOM MX UHIUBUAYAIbHBIX ICUXO()U3NUECKUX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIM/IAM M JIULIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
IIPEAOCTABIIAETCS JONOJHATEIBHOE BPEMS IS MOATOTOBKHM OTBETA HA DK3aMEHE;

— IIpU MPOBEJICHUH TPOLEAYPhI OLIEHUBAHUS PE3yIbTaTOB 00yUeHHsI HHBAJIUIOB U JIUIL C
OTPAaHNYEHHBIMU BO3MOYKHOCTSIMHU 370POBBS MPEyCMATPUBAECTCS HCIIOIb30BAHNE TEXHHUUYECKHUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAWBHUIYaTbHBIMH OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIsl 00YYaIOIIUXCS C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIUAOB TpOILESypa OLCHUBAHUS pE3yJIbTAaTOB OOydYeHHs 10 JAUCHUILUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

IIponienypa oneHMBaHUSI PE3yJIbTaTOB OOy4YEHHMsS MHBAIUIOB U JIUI[ C OTPAHUYECHHBIMU
BO3MOXKHOCTSIMU 37I0POBbS MO AUCHMILIMHE MpPeAyCcMaTpUBAET MpelocTaBlieHne HHPopMauu B
dopmax, afanTHPOBAHHBIX K OTPAHUYECHUSM HX 370POBbS M BOCIPUATHS HH(POPMALIUU:

JLnst AL ¢ HapyIeHNUsIMU 3pEHUS:
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— B [1€4aTHON (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOT O JOKYMEHTA.

JIyist nnL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jist 11 ¢ HapyIeHUsIMUM OTIOPHO-/IBUT'ATEIBHOTO amapaTra:

— B mieuaTHo opme,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaronuxcs.

Memoouueckue  pexomenoauyuu,  onpeoeaarwwiue - NPoOUeoypvl - OUCHUBAHUSA
Ko110K6uyma

Kpumepuu ouyenxu:

«O1nnyHo»: OTBET JEMOHCTPUPYET IITyOOKOe U CUCTEMHOE IIOHMMAaHHME TEOPETHUECKUX
OCHOB YHCJIEHHBIX MeTOJ0B. CTYyIEHT TOYHO W TOJHOCTHIO (HOPMYIHPYET OIpeNeIeHUs
(HampuMep, yucia O0YCIIOBIEHHOCTH, YCTOMUMBOCTH aJIrOpUTMa, MOpPSJIKA anlnpoKCHUMAIUH),
YCIIOBHS TIPUMEHUMOCTH TEOPEM (O CXOAMMOCTH UTEPAIIMOHHBIX METOJIOB, cymecTBoBaHuu LU-
pasioKEHUsT M Jp.) M KOPPEKTHO UCHOJNb3YeT MaTeMaTHYeCKyl0 U BBIYUCIUTEIbHYIO
TepMUHOJOTHIO. CBOOOJHO YCTaHABIMBAET CBS3WM MEXAY MOHATHAMHU (HApUMeEp, MEXKIY
00yCJIOBJICHHOCTBIO 3a/laud U YCTOWYMBOCTBIO METO/A, MEXIY INaJAKOCThIO (YHKUHH U
TOYHOCTBIO KBaJpaTYpHOH (POPMYIIbI), MOSICHSIET CYTh YTBEPXKACHUH, MOXET H3JIOXKUTh HACIO
JI0Ka3aTeIbCTBA WM MIPUBECTHU COJEPIKATENbHBIN NpuMep (BKIIoYasi KOHTprpumep). M3noxenue
JIOTHYHO, CTPYKTYPUPOBAHO, 0€3 TePMUHOJIOTHYECKIX HIIM COAEPIKATEILHBIX OIIHOOK.

«Xopouo»: OTBET B 11€JI0M KOPPEKTEH U OTPAKaeT Xopollee TOHUMaHUE KIIFOUEBbIX HIeH
Kypca. OCHOBHBIE ONpEIENCHHsT M YCIOBUS TeOopeM C(HOPMYIHPOBAHBI BEPHO, XOTS MOTYT
OTCYTCTBOBATh BTOPOCTENEHHbIE JEeTaiu (HampuMep, HE yKa3aHO TpeOOBaHUE IUaroHaIbHOI'o
npeobyaganus Uit cxogumoctu Meroaa SAxko0u). CTyIeHT HOHUMAET CBSI3b MEXY OCHOBHBIMU
HNOHATUAMM  (TIOTPEIIHOCTh METOJda M BBIYUCIUTENbHAs MOTPEUIHOCTh, CXOJUMOCTh U
YCTOMYUBOCTH), HO OOBSCHEHHS MOTYT OBITh HEMOJHBIMH WM HEIOCTaTOYHO TOYHBIMH.
Bo3MoOXHBI He3HauMTENbHbIE HETOYHOCTH B TepMHMHOJIOTHMHU. Ilpu yTOYHsIOmMX BOIpOcax
CIOCOOEH BOCCTAaHOBUTH JIOTHKY PACCYKICHHU, HO apryMEHTAIlUsl MOXKET OBITh HEIOCTaTOYHO
pa3BEPHYTOM.

«Y nosneTBoputTeabHO»: OTBET HOCUT (parMeHTapHbIA WM (OpPMANbHBIA XapakTep.
CryneHT BOCIIPOM3BOANT OT/AEIbHBIE AJIEMEHTHI TEOPHH (HarpuMep, Ha3biBaeT MeToA ["aycca unu
dopmyny CummcoHa), HO He BIAZEeT TOYHBIMH (OPMYIHPOBKAMH, HE TMOHHMAET YCIOBUH
IPUMEHUMOCTH METOJOB WJIM UCTOYHUKOB MorpemHocteil. imeroTces cyiiecTBeHHble TpoOebl:
NyTaeT TMpsMblE W UTEpPAIlMOHHBIE METOABI, HE pa3jnyaeT alMpoOKCUMAIMOHHYIO U
BBIYUCIIUTENBHYIO MIOIPEIIHOCTH, HE MOKET OOBSICHUTH, YTO 03HAYAET YCTOMUMBOCTH pa3HOCTHON
cxembl win o0ycnosiieHHOCTh CJIAY. Bo3aMosxHbI TpyOble TepMUHOJIIOTHYECKUE OmMOKU. OTBET
JIEMOHCTPUPYET MHUHUMAJIBHO JOCTATOYHBIH YpOBEHb MJIS JOMYyCKa K TPaKTHUYECKUM WIH
nmabopaTopHBIM paboTaM, HO TpeOyeT CephE3ZHON TOPAOOTKH TEOPETUUECKON Oa3bl.

«HeynosnerBoputenbHo»: OTBET OTCYTCTBYET WM COACPXKUT (PyHAaMEHTaJIbHbIE
OIIMOKH, CBUIETEIHCTBYIONINE O HEMOHUMAHWU 0a30BBIX MOHATUN MUCHHMILIHHBL. CTyIeHT He
MOXeT c(hOpMYIMpOBaTh JaXe MPOCTEHIINe OIpelesNeHuss (Hampumep, 4YTO  TaKoe
UHTEPIOJSIIIMOHHBIA MHOTOWIECH, B 4€M COCTOHMT 3amada Komm, 4To O3Ha4aeT CXOAWMOCTH
UTEPaIMOHHOr0 Iporiecca). FiMeeT MecTo myTaHHIla B KJIIOYEBbIX TEPMUHAX (HAIIPUMED, MyTaeT
LU-paznoxxkenne ¢ QR-pasnokeHuem, He pasnudaer Mero] HbplOTOHA W METON CEKyIIuX),
JIOTMYECKasi HECBSA3HOCTb, TIOMBITKM  YraJblBaHUsS BMECTO COJEP)KAaTeNbHOIO  OTBETA.
TeopeTnuecknii MaTeprall Kypca HE YCBOEH.
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Memoouueckue pexomenoayuu, onpeoensaoujue nPoyeodypvl OUCHUBAHUA pPeuleHUs
3a0ay no memamuke J1a00pamopHvIX paoom

Kpumepuu oyenku:

5 (Otnuuno): Bee 3amaun pemieHbl KOPPEKTHO ¢ 0OOCHOBAaHHBIM BBIOOPOM YHCIICHHBIX
METO/IOB; IPOBEJECHA OLIEHKA IOTIPEIIHOCTH W aHAIMU3 YCTOWYMBOCTH/CXOIMMOCTH; BBIBOJIbI
NOJIHBIE 1 000CHOBAHHBIE; 0POPMIICHHE aKKypaTHOE.

4 (Xopouio): BonbIIMHCTBO 3afay pelIeHbl BEpPHO; AOMYIIEHbl MEJKUE OIIMOKU B
pean3aluy MeTo/1a WK OLIEHKE MMOIPEIIHOCTH; BBIBOABI IPUCYTCTBYIOT, HO KpPaTKHE.

3 (YnosnerBopuTenbHO): Pemiensl He Bce 3afaud; ecTh OWIMOKM B BhIOOpE METO.a,
OTCYTCTBYET OIICHKa MOTPEUIHOCTH WM TPOBEPKA pe3yJbTaTOB; BHIBOJBI HETOJIHBIC WU
OTCYTCTBYIOT.

2 (HeynoBnerBoputenbHo): MeHee MOJOBUHBI 33JaHUN BBIIIOJHEHO; CUCTEMATUUYECKUE
OLIMOKH B IPUMEHEHHUHU YHCIIEHHBIX METOJI0B; pad0Ta HE COOTBETCTBYET 3aJaHUIO.

4.3 MeTroauyecKkue YKa3aHUsA M0 OPraHU3alMH BbIYMCJINTEIbHOM HHPPACTPYKTYPbI

YcioBusi npuMeHeHUs:

— Kypc paccuntan Ha CTyJ1€HTOB 2-TO Toia 00y4eHHUSI.

— TopnepxuBaemblii 361k nporpammupoBanus: C/C++ (wm npyroii
AITOPUTMUYECKHUH S3BIK).

— Hammuue cpensr paspabotku (Hanpumep, CLion, Visual Studio, VS Code ¢ CMake).

— Jloctym k cucremam koHTposs Bepeuid (Git).

Henn, 3a1a4m 1 05kUIaeMble Pe3yabTATHI
[{enu opraHu3anuy BEIYUCIUTEILHOW HH(PACTPYKTYPBIL:

— O06ecneynTh CTyIGHTaM MIPAKTUKY B pa3paboTke 3P(EeKTUBHBIX, YCTONUMUBBIX U TOUHBIX
peanu3auuii YUCICHHBIX AITOPUTMOB Ha C++.

— IIpuyuuts K cTaHgapTaM MHXEHEPHOI'O ITPOrPaMMUPOBAHUS: MOAYJIbHOCTD,
JIOKYMEHTHUPOBAaHUE, TECTUPOBAHKE, OLICHKA IMOIPEIIHOCTEN U aHAIN3 BBIYUCIUTEIbHON
CJI0KHOCTH.

— OpranuzoBaTh aBTOMaTU3UPOBAHHYIO IPOBEPKY KOPPEKTHOCTH, TOYHOCTH M YCTOMUMBOCTHU
peanu3anmii YUCIECHHBIX METO/I0B.

3amaun mpeno1aBaTens:

— Co3nanue yuéTHbIX 3anuceii ctyaeHTo B GitLab By3a

— Hacrpoiika GitLab Runner

— PazpaboTka ma0a0HHOTO peno3uTopus A J1a00opaTOPHBIX PadOT MO YUCIEHHBIM METOAaM
— Hanucanue aBTOTECTOB AJ11 MHAMBUAYAJIbHBIX 33 JaHUI

— Busyanusanus pe3ynbTaToB TECTUPOBAHUS

Oxuaemble pe3yabTaThl CTYAEHTOB:

— YBepennoe BnaaeHue Git 11t OTIIPaBKH PeIICHUH.

— CnocoOGHOCTh peaT30BbIBATh YHNCIEHHBIE METOIbI Ha C++ ¢ aHATM30M TOYHOCTH H
YCTONYUBOCTH.

— VYmenune HHTCPHIPECTUPOBATL PE3YJILTAThI ABTOTCCTOB U YJIIYUIIATh KOJ Ha UX OCHOBC.

IMopsinok peajau3auuu

3anaua Nel: Coznanue yu€THbIX 3amuceid cTyaeHToB B GitLab By3a
— Cozpanue rpynn no noarpynnam (Hanpumep, «4YM_CPP_4-1y»).
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MaccoBoe no6asienue ctyaeHToB uyepe3 CSV.

Hasnauenwue poseii: ctynentsl — Developer, mpenogaBarean — Maintainer/Owner.
Hacrpoiika m1ab0HOB pero3uTopueB I JIA00paTOPHBIX PaboT: «slaey, «interpolationy,
«ode», «quadrature» u ap.

3amaua Ne2: Hactpoiika GitLab Runner

Co3znanue yueOHbIX rpynn (Hanpumep, «<YM_CPP_4-1»).

MaccoBoe no6aBneHue cTyaeHToB yepe3 CSV-umMnopr.

Haznauenue npas: crynentsl — Developer, npenonaBarenn — Owner.

Hactpoiika mabi0HOB IPOEKTOB /s Ta0OpaTOPHBIX padoT mo TeMam kypea (CJIAY,
unrepnosiaus, OJY u ap.).

3amava Ne3: Pa3paboTka maOIOHHOTO PEIIO3UTOPHS IS Ja0OPATOPHBIX PAa0OT IO YHCIACHHBIM
METOIaM
[1TaGs10H BKIFOYAET:

CMakeL.ists.txt — exuHast cuctemMa COOpPKH.

src/, include/ — crpykrypa ans peanusaiuu meto0B (I"aycc, nporonka, HeroToH, PyHre—
Kyrra u np.).

tests/ — aBrotectsl Ha Google Test.

README.md — uHCTpyKIHst 10 COOpKe, 3ayCKy U 0(OPMIICHHIO OTUYETA.

.gitlab-ci.yml — xouduryparms CI/CD c stanamu build, test, report.

3anaua Ne4: Hanncanue aBTOTECTOB JUIsl MHIMBUTyaJbHBIX 3aJJaHUM
ABTOTECTBI IPOBEPSIOT:

N31 (CJIAY): koppektHOCTh LU-paznoxenus, 4ucio 00yCI0BICHHOCTH, CXOIUMOCTh
UTEPALOHHBIX METO/IOB.

N32 (MaTepnonsius): TOYHOCT, MHOTOUYJICHA, TIOBE/ICHUE Ha ceTke YeOnImeRa, OleHKa
OCTaTOYHOI'O YJICHA.

N33 (OAY): nopsaoK anmpoKCUMalnu, YCTOHYUBOCTb, KOPPEKTHOCTD ABOMHOIO IiepecuéTa.

TecThl pCalIn30BaAHBI Ha Google Test, HCIOJIB3YIOT 3TAJIOHHBIC PCIICHUA U TCOPECTUUCCKUC
OLCHKHU IMOIrpCIIHOCTH.

3anaga NeS5: Busyanuzauus pe3yabTaToB TECTUPOBAHUS

[Tocne BbImonHeHus naifruiaitHa reHepupyercst TeKCToBbI/CSV-0TuéT Kak apredakT.
OTuéT coepKuT: aOCOTIOTHYI/OTHOCUTENBHYIO MOTPEIIHOCTh, SMIMPUUYECKUN TOPSIIOK
CXO/IMMOCTH, BpeMsI BHIIIOJIHEHUS, TUAaTHOCTUYECKHE COOOIIEHUSI.

Pe3ynbTaThl O3BOJISIOT CTYAEHTY NOHSTh, COOTBETCTBYET JIM pealin3anusi TpeOOBaHUSAM
Kypca 10 TOYHOCTH U yCTOWYUBOCTH.

Ilopsinok nNpoBepKM KOPPEKTHOCTH

1. IToaroToBka cpezbl BHITOJTHEHHS
— OnyOnukoBaHa NOHATHAas MHCTPYKUMsT 1o yctaHoBke gt++, CMake, Git u
Hactpoiike cpensl (CLion/VS Code).
— JHoctynen paboumnii Docker-oOpa3 wunam BupTyaidbHas MallMHA CO BCEMH
sapucumocTsamu (g++-13, CMake, Google Test, Eigen3).
— IIpumep MUHMMAJIBHOTO MPOEKTA YCIEIIHO COOMPAETCs U MTPOXOAUT TECTHI.

2. Y4eOHble MaTepuabl U M1a0IOHBI
— Jns xaxnoil nmabopaTopHOi pabOThl €CTh IMIA0JOH PENO3UTOpPUs ¢ KOPPEKTHOM
cTpykTypoit u CMakeLists.txt.
— 3arotoBku Koja cHaOxeHbl komMeHTapusimu; B README.md yka3anbl 1ens,
TpeboBaHus 1 Gpopmat oTuéTa.
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— DTaJOHHbIE PEIICHHS MPOTECTUPOBAHBI U COOTBETCTBYIOT IIPOrpaMMe Kypca.

3. Cucrema OLIEHKH

— Asrorectsl Ha Google Test mpoBepstOT TOYHOCTH, MOPSIOK CXOAUMOCTH H

YCTOMUYHBOCTD pEAIM3aLAMN.

— Tloporu morpemntHocTr 000CHOBaHbI TeopeTruecku (Hampumep, O(h?) mis merona

Tpamnenuin).
— Tecter unterpupoansl B GitLab CI u 3amyckaroTcsi aBTOMaTHYECKH MIPH MyIIIE.

4. OGpatHast CBS3b U NOJIEPIKKA

- CTy,Z[eHT IIoJIy4act MOHATHBIM OTYET: 3HAUCHHE IMOrp€IHOCTH, JUArHOCTHYECKOC

coo00I1IeHUE («PACXOIUTCS», CIIPEBBIIIECH JOMYCK» U T.I1.).
— IlpenycMoTpeHbl peKOMEHIAIMU IO UCTIPABIICHUIO TUITMYHBIX OIIUOOK.
— OpranuzoBaHa TeXHUYECKas MOJIEPKKA (YaT, KOHCYJIBTALIMH).

5. ComnpoBoXKAeHHE U aKTyaJbHOCTb

— Bce marepuansl 0OHOBICHBI HA TEKYITHI Y4eOHBIHN TOI.

— HWudpacrpykrypa [IPOTECTUPOBAHA Ha MAJIOTHOU rpyIme

(mperioraBaTeNn/BOIOHTEDEI).

— JoxymenTtupoBanbl ocHOBHBIE KoMITOHEHTHI (CI/CD, cTpykTypa npoekra, hopmat

TECTOB).
4.4 MeToau4ecKkue yKa3aHusl 10 OPraHU3auuu JabopaToOpHLIX padoT

YciaoBus npuMeHeHH:
— Kypc paccuntan Ha CTyJI€HTOB 2-TO Toa 00y4eHHUSI.
— IonnepxuBaemslii A3bIK IporpaMmupoBanus: C++.
— Hanmuue cpensr paspabotku (Hampumep, CLion, VS Code umm Visual Studio).
— Joctyn k cuctemam KOHTpois Bepeuii (Git).

ey, 321241 U 0:KM1aeMble Pe3YIbTAThI

Llens opranu3zanuu 1a00paTopHbIX padboT:

dopMHUpOBaHUE Y CTYJEHTOB MMPAKTUYECKUX HABBIKOB pa3pabOTKU, TECTUPOBAHUS U

aHaJIM3a YUCIICHHBIX AJITOPUTMOB C YY4ETOM UX TOUHOCTH, YCTOMYMBOCTH, BBIYUCIUTEIILHOU
CJI0KHOCTH M 0COOEHHOCTEN MAIIMHHON apu(METHKH.

3amaun mpeno1aBaTens:

1.
2.

B

Opranu3oBath J1abopaTopHbIE pabOTHI 1O KIIOUEBBIM TEMaM JAUCHUIUINHBL.
IToArOTOBUTE METOAMYECKUE MATEPUAIIBI U MHCTPYMEHTAPHUH ISl BBIITOJIHEHUS
1a00paTOPHBIX 3a7aHUH.

OObecneunTh CTYAGHTOB IPUMEpPaMH peanu3aliiil, TECTOBBIMU JaHHBIMH U
BBIYHMCIIUTEIILHON CPEION.

Pa3paboTtare kpuTepUU OLIEHKHU U IPOBEPKHU BBIMOJIHEHHBIX PaloT.

ObecneunTh CBSI3b MEX/1Y TEOPETUUECKUMH CBOMCTBAMHU METOJIOB U UX MOBEJCHUEM B
peaIbHBIX BBIYMCIICHUSX.

AKTyanu3upoBaTh JIEKIIMOHHBIE TPE3CHTALUH.

O)KI/I,Z[aCMLIC PE3YIbTAThI CTYACHTOB:

3HAeT OCHOBHBIE YHCIICHHBIE METOIBI: IPsiMble U UTepanonHble s CJIAY,
MHTEPIOJIALNIO, YACIEHHOE UHTETPUPOBAHUE, PELICHUE HETMHENHBIX YPaBHEHUN U
OJ1Y; mOHATHS MOTPELUIHOCTH, 00YCIOBICHHOCTH, YCTOHYUBOCTH, TOPSIJIKA CXOAUMOCTH.
YMmeeT peann3oBbiBaTh MeTOIbI Ha C++, OLIEHUBATh MOTPEUTHOCTH (allOCTEPUOPHO U
anpHUOPHO), UCCIEI0BATh CXOJAUMOCTh U YCTOMYUBOCTD, BEIOUPATh aIeKBATHBII METO/
JUIS 3a]1a4H.
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— Buageer naBbikamu paboTsl ¢ Git, cOopku npoekToB uepe3 CMake, aHan3a YUCIEHHBIX
pe3yNbTaToB U 0(hOPMIICHHS MHKEHEPHOTO OTYETA.

IMopsinok peanuzauuu
3amaga Nel: OpranuzoBath 1a00paToOpHBIE PAOOTHI MO KIIFOYEBBIM TEMaM TUCITUTLIAHBI

[TopsimoK BBIMOJIHEHUS 33aJaUH:

1. ChopmupoBats nepeueHb padboT, 0XBaTHIBAIOLINNA IPOTPaAMMY:

— Pemenue CJIAY (meron 'aycca, LU-pa3nokeHue, MporoHka, UTepariOHHbIE METOIbI)
— MHTepnossuys U CrutaiHbl

— Yucnennoe unterpupoanue (dhopmynsl HeroTtona—Koteca, ['aycca)

— Pemenue nenunelinbix ypapHeHu#t (HbI0TOH, ceKyIme, TMXOTOMUS )

— Yucnennoe pemenue 3anaun Komm (Oiinep, Pyare—Kyrra)

— KpaeBble 3a1aun (MeTO1 CTPEIbObI, KOHEYHBIX PA3HOCTEH )

2. Onpenenuth 00BEM U MPOIOIKUTEIBHOCTD KaXKI01 paboThl (2—4 akaleMUYeCcKUX Jaca).
3. Pa3zpaboraTh KpaTkue METOAMYECKUE YKa3aHUs C MMOIIAroBOW HHCTPYKIUEH.

4. Odopmurts 3amanus B popmate PDF/Markdown ¢ TpebGoBaHUsIMU K KOAY, OTYETY U
OLICHKE MOTPEITHOCTH.

5. IlpoBecTy NUJIOTHOE TECTUPOBAHKME HA KOJIJIErax WM aCCUCTEHTaX.

6. BHecTH KOpPEeKTUPOBKH Ha OCHOBE OOPATHOM CBSI3U.

3anaua No2: [ToAroTOBUTH METOAMYECKHE MAaTEPHAIBI U HHCTPYMEHTAPUU JIJISl BBITIOJTHCHUS
1a00paTOPHBIX 3aaHUN
[Topsi10K BBIMIOJIHEHHMS 314K
1. Y6emuThcst B JOCTYITHOCTH M KOPPEKTHO# ycranoBke: g++-13, CMake, Git, Google Test.
2. TToaroroButh Docker-o0pa3 mim MHCTPYKIIUIO IO HACTPOHKE JIOKAILHOM CPEIbl.
3. Paspaborats mabnon C++-nmpoekra ¢ CMakeLists.txt, ctpykrypoit src/, include/, tests/.
4. IIpoBepUTh COBMECTUMOCTDH BC€X KOMIOHEHTOB (C++17, TnHKOBKa OMOJINOTEK, 3ayCK
TECTOB).
5. Yb6emuthcs, 94TO cpena MoAepKUBACT OTIIAaKy U nmpodrumpoBanue (gdb, valgrind).

3anaga Ne3: OGecneunTh CTYJIEHTOB IIPUMEpPaMU KOJa, TECTOBBIMH JIaHHBIMH U CPEJION
BBITTOJIHEHUS
ITopsinOK BBINOJTHEHUS 33/1a4U:
1. CoznaTh 3TaOHHBIE pealn3alyy KII0UYEBbIX METOI0B (Hanpumep, MeTo]l 3eiaens,
KyOuueckuii crutaiin, Pynre—Kyrra).
2. I1oAroTOBUTH TECTOBBIE 33/1a4H C U3BECTHBIMH TOUYHBIMHU PEIICHUSMH IS OLIEHKH
MIOTPEITHOCTH.
3. ChopmupoBaTh HaOOPHI JaHHBIX: TVI0X0 00YCIOBIEHHBIE MATPULIbI, (DYHKIIMH C
paspsiBamu, xkéctkue OJ1Y.
4. Pa3paboTraTh NPUMEpPHI TUIIMYHBIX OLIMOOK: MOTEPs] 3HAUMMOCTH, PACXOJUMOCTh
uTepanui, HEBEPHBIN 1IAr.
5. JIokyMeHTHpOBAaTh BCE ¢ KOMMEHTAPUIMU U CChIJIKAMH Ha TEOPUIO.

3anaua Ned: Pa3paboTarh KpUTEPHU OLIEHKU M MIPOBEPKH BHITIOJIHEHHBIX paboT
[Topsimok BBIMOJHEHUS 3a/1a4H:
1. ChopmynupoBaTh KpUTEPUU:
— KoppektHocTh peanu3anuu Merosa
— Hanwmuume v TOYHOCTH OIICHKH MTOTPEITHOCTH
— AHanM3 cX0JUMOCTH/YCTOHYNBOCTH
— KauectBo koz1a 1 opopmiieHre 0TUETA
2. Pa3paboTaTh 4eK-TUCT IS penojaBaTessl.
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3. Jl7is KIIF0YeBBIX pabOT — MOATOTOBUTH ABTOTECTHI C TIPOBEPKOM TOUHOCTH U TIOPSIKA
CXOJIUMOCTH.

4. YcTaHOBUTH TPEOOBAHMS K OTUETY: LIEJb, TEOPHS, KO, PE3YJIbTaThl, Ipad)uKH, BHIBO/IBI.
5. ObecneunTh OOPATHYIO CBSA3b: YKa3aHHUE HA OLIMOKU M PEKOMEH/IALMHU 110 UCIIPABIICHUIO.

3amaua NeS5: ObecrneunThb CBSI3b MEXK/y TEOPETUICCKUMH CBOMCTBAMHU METOJIOB U UX
MOBEJICHUEM B PEAIbHBIX BHIYMCIICHUSIX
[TopsimoK BBITIOJIHEHUS 33aJaUH:
1. BxirouuTh B 331aHNS CPAaBHUTEIbHBIN aHAIU3:
— Ilpsimbie vs. utepanmonnbie MeTo bl it CJIAY
— Pasnble kBasparypHbie (OpMyIIbl HA OTHON QYHKITHH
— SIBHEIC VS. HEIBHBIE cXeMEBI Ha xkEcTkux OJ1Y
2. TloaroTOBUTH MPUKIIAIHBIC IPUMEPHI:
— MoaenupoBanue ¢puzundeckux npoieccon (OY),
— AnmpoxcumManusi 3KcnepuMeHTanbHbIX AaHHBIX (MHK, crunaitaer),
— Pacuér umxenepusix 3agau (CJIAY u3z MKD).
3. TpeboBath B 0TUETE OOBSACHEHUS: IOYEMY METO]] COLIENCA/PACXOIUTCS, KaK BIHSET
00YCJIOBJICHHOCTD, 3a4€M HY)KHA IBOMHASI TOYHOCTb.
4. TIpoBepuTh, YTO UHTEPIIPETALIUUA COOTBETCTBYIOT YPOBHIO Kypca.
5. BBecTu UTOroByr0 KOMILIEKCHYIO pa0OTy 0 YUCICHHOMY PEUICHUIO MPUKIIATHON
3aJ1auH.

3anaua Ne6: AxTyanu3zanus Npe3eHTalun
ITopsimoK BBIOJIHEHUS 331a4U:
1. OOHOBUTH JIGKIIMOHHBIEC TPE3EHTALIMH B COOTBETCTBUU C TEKYIIEH MPOrpaMMoii Kypca.
2. CBepcTath Claiibl B €IMHOM CTHIIC: Y€TKHUE (POPMYITUPOBKH, MUHIMYM TEKCTa,
MaKCHMYM CXeM, IrpaKOB MOrPeUIHOCTel, OJI0K-CXeM allTOPUTMOB U BU3YyaIHU3aIlii
YUCJICHHBIX PEIICHUN

5 Ilepedyenb y4eOHOW JHUTEpPaTypbl, HHPOPMALMOHHBIX PeECypcoB H
TEXHOJIOTUH

5.1 YueOnasi iureparypa

1. baxBanos, H. C. Uucnenusie MeToanl : yuebHoe mocodue / H. C. baxsanos, H. I1.
Kunkos, I'. M. KoGenbkoB. - 9-¢ u3a. - Mocksa : Jlaboparopus 3uanunii, 2020. - 639 c¢. - URL:
https://e.lanbook.com/book/126099. - ISBN 978-5-00101-836-0.

2. I'amannu, Muxawni [Tasimosuy. MeTonpl YUCIIEHHOTO aHAIN3a MATEMATHIECKUX
mozeneii / M. I1. Tananum, E. b. CaBeHkos . - 2-¢ u3f., ucnp. - M. : U3a-so MI'TY um. H. D.
baymana , 2019. - 590 c. : ui. - (MaremaTudeckoe MOJICIMPOBAHNE B TEXHUKE U B TEXHOJIOTHH ).
- bubnuorp.: c. 561-575.

3. Camapckuii, Anekcanap AuapeeBrd. UncIeHHbIE METOBI PEIICHHUS 331a4 KOHBEKIINH-
muddysunm : [yaedHoe mocodue] / A. A. Camapckuid, I[1. H. Babumesuu. - U3n. 4-e. - M. : URSS
: IMBPOKOM, 2019. - 246 c. - buGnuorp. : c. 238-244.

4. Bonkos, E.A. Yucnenusie MeTobI | yueOHOE mocooue aist By30B / E.A. Bosikos. - 6-¢
u31., crep. - Cankt-IlerepOypr : Jlans, 2021. - 252 c. - URL:
https://e.lanbook.com/book/167179. - ISBN 978-5-8114-7899-6.

5. I'ynun, Anekceit BnagumupoBud. Y cTOHYMBOCTD HENIOKAIBHBIX PA3HOCTHBIX CUCTEM /
A. B. I'ynun, H. U. Houkun, B. A. Mopo3sosa ; Mock. roc. yu-T um. M. B. JlomonocoBa, ®axk.
BBIUMCIUTENFHON MaTeMaTHKu U kubepuetuku. - M. : URSS : [U3x-Bo JIKU], 2019. - 320 C. -
ISBN 9785382018874.
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6. lemunosuy, b.I1. Yucnennsie Mmetonbl ananuza. [pubnmwkenue QyHKIuii,
nuddepeHIraIbHbIC 1 HHTErpalbHbIe ypaBHeHHS . yueOHoe ocobue / B.I1. [lemumosuu, 1. A.
Mapon, 3.3. lllyBanosa. - 5-e usn., crep. - Cankr-IletepOypr : Jlans, 2022. - 400 c. -
https://e.lanbook.com/book/210437?category=915. - ISBN 978-5-8114-7899-6.

7. I'ynun, Anekceit BnaqumupoBud. Y CTOHYMBOCTD HEJIOKAIBHBIX PA3HOCTHBIX CUCTEM /
A. B. I'ynun, H. U. Monkun, B. A. Mopo3osa ; Mock. roc. yu-T uMm. M. B. JlomonocoBa, ®ak.
BBIUMCIIUTEILHON MaTeMaTuKu U kubepuetuku. - M. : URSS : [U3a-Bo JIKU], 2019. - 320 C. -
ISBN 9785382018874.

8. demunosuy, b.I1. Yucnennsie metonbl ananusa. [pubnmkenue QyHKIuii,
nuddepeHIraIbHbIC B HHTErPalbHbIe ypaBHeHHS © yueOHoe ocobue / B.I1. [lemumosuu, 1. A.
Mapon, 3.3. lllyBanosa. - 5-e usn., crep. - Cankr-IletepOypr : Jlans, 2022. - 400 c. -
https://e.lanbook.com/book/210437?category=915. - ISBN 978-5-8114-7899-6.

Jlj11 0cBOGHMS AUCUMILTAHBI MHBAIMAAMH U JIMIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3I0POBbSl MMEIOTCSI M3JaHHSI B JJICKTPOHHOM BHJIE B 3JCKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«/lanvy u « FOpaumy.

5.2. Ilepuoauyeckue u3aanusi U KoHgepeHuuu (A¥)

Basel nanubix kommnanuu «Mct Bero» http://dlib.eastview.com

Onekrponnas oubimoreka GREBENNIKON.RU https://grebennikon.ru/

IEEE Transactions on Big Data — HayuHble cTaTbu 110 00paboTKe OOJBIINX TAHHBIX.

Journal of Big Data (SpringerOpen) — oTKpbITHI# )ypHaI ¢ HCCIACIOBAHHSIMU B 001aCTH

Big Data.

5. Big Data Research (Elsevier) — mybnukaiiuu 1o aHanu3y, ypaBieHUIO U BU3yaTH3al[UH
JaHHBIX.

6. Data Science Journal (CODATA) — MeXIUCIMILIHHAPHBIC HCCIIEI0BAHUS TaHHBIX.

7. ACM Transactions on Knowledge Discovery from Data (TKDD) — MeTo bl n3BICUYCHUS
3HAHUH U3 OOJIBIINX JaHHBbIX.

8. https://openreview.net/forum?id=FMMF1a9ifL

9. https://openreview.net/forum?id=EIUrNM9U8c#discussion

10. https://openreview.net/forum?id=JoO6mtCLHD

11. https://aclanthology.org/2024.findings-emnlp.760/

12. https://aclanthology.org/2020.coling-main.588/

13. https://link.springer.com/chapter/10.1007/978-3-030-72113-8_30

14. https://link.springer.com/chapter/10.1007/978-3-031-42448-9 10

15. https://aclanthology.org/2024.findings-naacl.288/

~AwbdE

5.3. NHTepHeT-pecypchbl, B TOM 4YHCJIe COBPeMeHHble NpodeccHOHATbHbIE 0a3bl
AAHHBIX U MHGOPMALMOHHBIE CIIPABOYHBIE CHCTEMbI

Inexkmponno-oudnuomeynvie cucmemut (I6C):

ABC «IOPAWT» https://urait.ru/

ABC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWH» http://www.biblioclub.ru/
OBC «BOOK .ruy» https://www.book.ru

OBC «ZNANIUM.COM» www.znanium.com

OBC «JIAHb» https://e.lanbook.com

asrONOE

Ilpogheccuonanvhuie 6azvl dannvlx

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/

el N
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5. Hayunas snextponnas oubnuoreka (HOB) http://www.elibrary.ru/

6. IlomHOTEKCTOBBIC apXMBBI BEAYIIUX 3aMaHBIX HAYYHBIX )KypHAJIOB Ha Poccuiickoii
iatdopme HayuHbIX )xypHanoB HOUKOH http://archive.neicon.ru

7. HaumoHanmpHass 2JIGKTpOHHas  OWOJMOTEKa  (AOCTym K DJIEKTPOHHOM  OMOJIMOTEKE
nuccepraiuii Poccuiickoit rocynapcersennoi oubmuorexu (PI'B) https://rusneb.ru/

8. TIlpesupmentckas oubmuoreka uMm. b.H. Enpuuna https://www.prlib.ru/

9. baza manasix CSD KemOpumkckoro nentpa kpuctauiorpaduueckux ganusix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

10. Springer Journals: https://link.springer.com/

11. Springer Journals Archive: https://link.springer.com/

12. Nature Journals: https://www.nature.com/

13. Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

14. Springer Materials: http://materials.springer.com/

15. Nano Database: https://nano.nature.com/

16. Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

17. "Jlekropuym TB" http://www.lektorium.tv/

18. YuuBepcuterckas napopmarmonnas cucrema POCCHUS http://uisrussia.msu.ru

becnnammnuie odpazoeamenvnuie pecypcol

1. Jupyter Notebook — vHTEpaKTHBHbIE BEIYUCIICHHUS
Visual Studio Code — pexakrop koaa ¢ moaaeprxkoi Python
3. Google Scholar/arXiv — goctyn k HaydHBIM MyOIUKAITUSIM

N

Pecypcul c60600n020 0ocmyna

AMepuKaHCKas TaTeHTHas 0a3a gaHHbIX http://www.uspto.gov/patft/

[MonHbIe TEKCTHI KaHAACKKMX qucceprarmid http://www.nlc-bnc.ca/thesescanada/

Ku6epJlenunka (http://cyberleninka.ru/);

MuHucTepcTBO HayKy U Bbiciiero oopasosanust Poccuiickoit denepannu

https://www.minobrnauki.gov.ru/;

denepanbublil mopran "Poccuiickoe odpazosanue” http://www.edu.ru/;

6. HMudopmanmonnas cucrtema "EnuHoe 0KHO 0cTyma K 00pa3oBaTenbHBIM pecypcam”
http://window.edu.ru/;

7. Enunas xomnexuus nudpoBbIX 00pazoBaTenbHBIX pecypcoB http://school-
collection.edu.ru/ .

8. denmepasnbHBbIi IIEHTP HHOOPMATMOHHO-00pa3oBaTenbHbIX pecypcos (http://fcior.edu.ru/);

9. Ilpoext I'ocymapcTBeHHOr0 MHCTUTYTA pyccKoro si3bika uMeHu A.C. Ilymkuna
"OG6pazoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouyHo-uH(pOpMaIHOHHbIH nopTan "Pycckuit s3e1k" http://gramota.ru/;

11. Cmyx0a TeMaTHYeCKHUX TOJIKOBBIX cioBapeit http://www.glossary.ru/;

12. CrnoBapu u sHIMKIONEAMH hitp://dic.academic.ru/;

13. OGpazoBarenbHbIi opTan "Yueba" http://www.ucheba.com/;

14. 3akonomnpoekT "O6 ob6pazoBanuu B Poccuiickoit @enepanuun. Bonpocs! u 0TBETHI

http://xn--273--84d1f.xn--plai/voprosy_i_otvety

el IS -

ol

Coocmeennpvie 3n1ekmponnsvle 00pazosamenvhuvie U UHGopmayuonnwie pecypcol Kyol'y

1. DnexrtpoHHbIH Katanor Hayuynoii 6ubnuorexku Kyol'y
http://megapro.kubsu.ru/MegaPro/Web

2. DnektpoHHas 6ubnuoreka TpyaoB yueHbix Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3. Cpena MoaynpHOTO TUHAMUYECKoro ooyuenus http://moodle.kubsu.ru
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4, baza yuyeOHBIX IJIAaHOB, Y4eOHO-METOAMYECKIX KOMILJICKCOB, ITyOIUKAIUHI 1
KkoHpepenmii http://infoneeds.kubsu.ru/

5.  bubnmoreka HHPOPMALMOHHBIX pecypcoB Kadeapsl HHPOPMALMOHHBIX
oOpa3oBaTelbHbIX TexHONOTH http://mschool.kubsu.ru;

6. DnexTpoHHbII apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/

7. DnexkTpoHHBIE 00pa3oBaTeNbHBIE pecypchl Kadeapsl HWHPOPMAIMOHHBIX  CHUCTEM |
TexHosoruil B oopazoBanuu Kyol'Y u nayuno-meroanyeckoro xxypHana "[LIIKOJIBHBIE
I'OJbI" http://icdau.kubsu.ru/

6 MerToguueckue YyKazaHusi s OOy4YaAlOIIMXCS 1O OCBOEHUIO
AUCHHUILIAHBI (MOIYJIs1)

Ilo xypcy npeaycMOTpPEHO IpOBEACHUE JIEKIHUOHHBIX 3aHATHM, Ha KOTOPBIX JaeTcs
OCHOBHOM TEOPETHYECKHI Marepual, J1a0OpaTOpHBIX 3aHATHH, MO3BOJSIONIUX CTYIEHTaM B
IIOJTHOM Mepe O3HAKOMHUTbCS C HOHATHEM AuddepeHLnanbHbIX YpaBHEHHMM M OCBOMTHCS B
pELICHUH TPaKTUYECKHX 3aj1au.

ITo xypcy mpeaycMOTpEeHO HpoOBeAeHHE 1a0OpaTOPHBIX 3aHATHUN, HA KOTOPBIX JAETCs
IIPUKIIATHOM CUCTEMaTU3UPOBaHHBIN MaTepuai. B xone 3ansaTuil pa3ouparoTcs METo bl pelieHu i
3ajay 1o temam. llocie 3aHATHS PEKOMEH]YeTCs! BBIIOJIHUTH YHPAXKHEHUS, IPUBOAUMBIE IS
CaMOCTOSITENIbHON pabOThI.

IIpu camocrosiTenbHOM paboTe CTYAEHTOB HEOOXOIMMO M3Y4YMTh JIUTEpPaTypy,
IIPUBE/ICHHYIO B IEPEYHSX BBILLIE, 11 OCMBICICHUS BBOJUMBIX ITOHATHH, aHAIN3a MPEJI0KEHHbIX
IOJX0/I0B U METO/I0B JUCKPETHOM MaTeMaTHku. [Ipu perieHnn HOBOM 3ajauu CTYIEHT JOJKEH
YMETh BBIOPATh METO]I PEUICHHUS U €r0 00OCHOBAHUE.

BaxuelmuM 3TanoM Kypca SBISIETCS caMOCTOsITelIbHas paboTa mo aucuuiinHe. B
npoIecce CaMOCTOSATENbHOM pabOThl CTYIACHT NMPHOOpPETaeT HABBIKK PA0OTHI C TUCKPETHBIMHU
00BEKTAMHU.

Hcnonp3yrorcss akTUBHBIE, WHHOBALMOHHBIE 0OpA30BaTEJIbHBIE TEXHOJIOIMH, KOTOpbIE
CHOCOOCTBYIOT Pa3BUTHIO OOLIEKYJIbTYPHBIX, OOLIENPO(ECCHOHAIBHBIX KOMIETEHUUH U
PO ECCHOHAIBHBIX KOMIETEHITUNA 00yJaronuxcsi:

— mpobieMHoe 00y4eHue;

- Ppa3HOYpPOBHEBOE OOYYCHHE;

— MpPOEKTHBIE METOJIbI O0yUEHHUS;

— HCCIeI0BaTeIbCKIE METO/IbI B 00yUEHUH;

- o0ydeHue B COTpyHUYECTBE (KOMaHAHasl, FPyNoBas padboTa);

— nH(pOPMAIIMOHHO- KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH.

JUig Ui ¢ OrpaHWYeHHBIMU BO3MOXHOCTSIMHU 3/0POBbsSI IPEIYCMOTPEHA OpraHu3alus
KOHCYJIBTAIMM C MCIIOJIb30BaHUEM JIEKTPOHHOM MOYTHI.

Y4eOHO-METONUECKUM 00€ecTIeYeHHEM KypCOBOM pabOThI CTYAEHTOB SIBIISIOTCS:

1) yueOnas nuteparypa;

2) HOpMaTUBHbBIC JOKyMeHThI BY3a;

3) MeToqMYECKUE Pa3pabOTKU IS CTYJACHTOB.

CamocrosiTenbHast paboTa CTYICHTOB BKJIIOUYAET:

— o(opMIIEHHE UTOTOBOTO OTYETa (OSCHUTEIHHON 3aIHCKH).

— aHaJIM3 HOPMATUBHO-METOIMYECKOM 0a3bl OpraHu3allly;

— aHaJIM3 Hay4YHBIX MyOJIMKAlLMK 110 3apaHee ONnpeeEHHON Teme;

— a”anu3 U 00paboTKy HH(pOpMaLHH;

— paboTy ¢ Hay4yHOH, Y4eOHOI 1 METOMUECKON JIUTEPaTypOH,

— pabota ¢ koHcniekTamu Jekiuii, IbC.

Jlist caMOCTOSATENNbHON pabOThI MPEICTABIISETCS AyAUTOPHUS C KOMITBIOTEPOM H JIOCTYIIOM
B VIHTEpHET, K 311eKTpOHHON 6HOIMOoTeKe By3a U K MH()OPMAIIMOHHO-CITPABOYHBIM CHCTEMAaM.
[lepeueHb yaeOHO-METOIMIECKOTO 00ECTICUCHNUS:
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1. OcnoBHas obpa3oBarenbHas IPOrpaMMa BBICHIET0 TPOPECCHOHATHLHOTO 00pa30BaHUS
beneparbHOT0 TOCYaPCTBEHHOTO OIOKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHHS
BhIcIero oOpa3oBanus «KybaHCKUi rocy1apcTBEHHBI YHUBEPCUTET) 110 HAIIPABJICHUIO
MOATOTOBKH.

2. TlonmoxxeHue 0 MPOBEACHUH TEKYILEr0 KOHTPOJISI YCIIEBAEMOCTH M MTPOMEKYTOUHOM
aTTecTauuu B (efiepaibHOM IrOCy1apCTBEHHOM OIO)KETHOM 00pa3oBaTeIbHOM
YUpEKACHUU BBICIIEro o0pazoBanust «KyOaHCKH roCyJapCTBEHHBIN YHUBEPCHUTET.

3. OO6mue TpeboBaHUs K TOCTPOCHHIO, COJIEPKAHUIO, O(OPMIICHUIO M YTBEPIKICHHUIO
paboueli mporpaMMbl TUCHUILIMHBL DeepaabHOro rocy1apCTBEHHOTO
00pa30BaTeNbHOT0 CTaHJapTa BHICIIEr0 MIPO(eCCHOHATLHOTO 00pa30BaHus.

4. MeToanuecKue peKOMEHALNH 110 COACPIKAHUI0, O(POPMIICHHIO U IPUMEHEHHUIO
00pa3oBaTeNbHbIX TEXHOJIIOTUIA U OLIEHOYHBIX CPEJICTB B y4eOHOM Ipoliecce,
OoCcHOBaHHOM Ha DeepaibHOM roCyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE.

5. YueOHbI IUIaH OCHOBHOI 00pa30BaTeIbHON MPOrpaMMBI [0 HANIPABJICHUIO MOJATOTOBKH.

6. denepanbHBINA TOCYIAPCTBCHHBIA 00PAa30BATEIBHBIN CTAHIAPT BHICIIETO
npodeccuoHanbHOro 00pa3oBaHus MO HAMIPABJICHUIO MOATOTOBKH.

B ocBoeHun AuCHUIUIMHBI MHBAIUIAMU W JIMIAMH C OIPAHUYEHHBIMH BO3MOXXKHOCTSIMU
3I0pOBBsI OOJBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas ydeOHas paboTa (KOHCYJIbTAllMH) —
JOTIOTHUTEIIFHOE Pa3bsICHEHHE yUeOHOro MaTepuarna.

NunuBuayanbHble KOHCYJIBTAIMH 10 TIPEAMETY SBISIOTCS BaXXHBIM  (DAaKTOpPOM,
CIIOCOOCTBYIOIIUM MHJIMBUYaTU3allid O0Oy4EHHUS U YCTAHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy TIperojaBarelieM W OOYyJaroIIMMCS WHBAIWIOM WM JIUIOM C OTrPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JI0POBBS.

BakHBIM KOMITOHEHTOM Kypca SIBISICTCS CaMOCTOSATEIbHAs MpOeKTHas paboTa, B XoJe
KOTOPOM CTYIEHT pa3pabaThiBaeT 3aKOHUYEHHOE pEIIeHUE Ui pelieHus 3aaad (KekcoB)
WHIYCTPUAJIbHBIX apTHEPOB. JlomycKaeTcs BBIITOIHEHUE IPOCKTOB B KOMaH/1aXx.

[Moaxon, ompenensromuii ycTaHoBieHue cooTBercTBHs Kedico WII u VI'T (5-7),
MO3BOJISIET YETKO COOTHOCUTBH ATallbl PAa3BUTHUSI TEXHOJIOTMM C BOBJICUCHHOCTBIO IMAPTHEPA U
CHI)KAThb PUCKU MPU TIEPEX0/ie OT JTa00paTOPHBIX HUCTBITAHUH K MPOMBIIINIEHHOMY BHEJPEHUIO.

Keiicsl ITAO «COepOank»

1. Yucnennoe mooenupoganue OUHAMUKU (PUHAHCOBBIX UHOUKAMOPOE 011
agmMoMamu4ecKkozo coOCmaeieHus 0030pos

Onucanue:
Ananutuku Coepa exxeJHEBHO pabOTar0T ¢ BpeMEHHBIMU pSAaMU: KOTUPOBKH,
MaKpOIoKa3aTeJl, BOJATHIHbHOCTD. [Ij1st popMupoBanus 0630poB TpeOyeTcs BOCCTaHABINBATh
IJIaJJKA€ TPEH/bI, OLICHUBATH [TPOU3BOIHBIE U IPOrHO3UPOBATH ITOBEJACHUE HA OCHOBE
YUCJIEHHBIX MOJIEJIEH.

Lenw:
Pa3paboTtare anropuT™m annpokcUMaIMK U CriaXUBaHHUs BpEMEHHBIX psiioB (craitnsl, MHK,
JIOKaJIbHAsl PETPeccHsl), a TaKkKe YUCICHHOTO U depeHIUpOoBaHNs Uil OLEHKU CKOPOCTH
VW3MEHEHUH.

Odicuoaemviil pe3yromam:
[Tporpamma Ha C++, cTposiiias MIaKyI0 allIpOKCUMAIIMIO JaHHBIX, BBIYUCIISIONIAs
NEPBYIO/BTOPYIO IPOU3BOIHBIE M (POPMHUPYIOIIYIO CTPYKTYPUPOBAHHBIN TEKCTOBBIN OTYET C
KOJIMYECTBEHHBIMHU BbIBOJIaMU («yckopeHue pocta BBII», «3amennenue nunuauuny).

2. Qucnennwlit ananu3 mekcmogwvix o0pauieHuil yuepes 6eKmopHsle npeocmasienus u

Kacmepuzauuro
Onucanue:
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OOparieHust KIMEHTOB MPE0OPazyIOTCs B YMCIOBBIE BEKTOPHI (Hanpumep, yepe3 TF-IDF wn
sMOeuHTH). Jlasee TpebyeTcs KiIacTepru30BaTh UX U OIICHUTH «CEPhEZHOCTHY HA OCHOBE
PacCTOSIHUIM B TPOCTPAHCTBE MPU3HAKOB.
Llenwv:
[TpuMeHHUTD YHCIIEHHBIE METO bl TUHEHHON anredpsl (SVD, QR) u onTuMHU3aIiuu ajsi CHIKEHUS
Pa3MEpPHOCTH U KJIaCTEepHU3AINH, & TAKKE OLEHUTh YCTOWYHBOCTD PEIICHUH K IIIyMy B JaHHBIX.
Oorcudaemviii pezyromam:
C++-peanuzanus pipeline: nmpenodpadoTka — CHHKEHHUE PA3MEPHOCTH — KJIacTepHU3alus —
paHKUPOBAHKE 0 HOPME OTKJIOHEHUS OT LICHTPOUIOB.

3. Yucnennoe moodenupoganue CyeHapues coyuaIbHOl UHNCEHEPUU 0N OUEHKU
yazeumocmeii
Onucanue:
Jliisa kubepydeHuii TpedyeTcs reHepupoBaTh pa3HOOOpa3Hble CLIEHApUM aTaK, MOJIEIUPYEMble
KaK IOCJIeI0BATEIbHOCTH COOBITHH C 3aJJaHHBIMU BEPOSITHOCTSMHU U 3aBUCUMOCTSIMHU.
Llenw:
Pa3paboTtarh uncieHHyI0 MOJIENb HAa OCHOBE CHCTEM U (EepeHITNATBHBIX YPaBHEHUH WITH
MapKOBCKUX LieNeH /Ui CUMYJISLIUU OBEACHUS T0JIb30BaTeNIel MO BO3IeHCTBUEM
(UIMHTOBBIX CLICHAPUEB.
Odicudaembiii pesynbmam:
[Tporpamma, peanusyroias yicieHHoe perieHne cucreMbl OJY mnm cToxacTuueckyro
CUMYJIALIMIO, C OLICHKON BEpOSITHOCTU YCHEIIHOW aTaKH B 3aBUCUMOCTH OT I1apaMeTpOB.

4. Yucnennoe mooenuposanue 63aumoo0eiicmeus KiueHma ¢ uzuueckum npocmpancmeom
omoeneHusn

Onucanue:

[ToBenenne KIMEHTa B OTIEICHUH (TPACKTOPHS, BpeMsI O3KUIAHUS, BBIOOP OKHA) MOXKET OBITh
OIKCAHO CUCTEMON YpaBHEHUH C 3aIla3/bIBaHUEM WIH YPAaBHEHUSMHU B YACTHBIX IPOU3BOIHBIX.
Lenv:

[TocTpouTh M YMCIEHHO PEIIUTH MOJENb HA OCHOBE METOAA KOHEYHBIX PA3HOCTEN MM CUCTEM
OJ1Y nnst onTHMHU3AIH TOTOKOB KJIMEHTOB.

Odrcudaemviil pesynvmam:

C++-nporpaMMa ¢ BU3yaHu3anueil TpaeKTOpUi 1 OIICHKOH BpeMEHH 00CTY)KMBaHUS TIPU Pa3HBIX
KOH(pUTypanusax OTAeICHHUS.

5. Yemoiiuusocmo u o6ycnosnennocmos mooeneil NpUHAMUA peuieHull 8 pe2yaupyemoii cpeoe
Onucanue:

Perennst 0aHKOBCKHMX MOJIeNel JOKHBI OBITh YCTOWYUBBI K MAJIbIM BO3MYIIIEHUSIM BXOIHBIX
JAHHBIX ¥ HHTEPIPETUPYEMBI.

Llenw:

HccenoBath 00YCIIOBICHHOCTD 33/1a4 ONTHMH3AINN H CUCTEM YPABHCHHIA, JICKAIINX B OCHOBE
CKOpHMHTA M PEUTHHIOB, C OIIEHKOW YyBCTBUTEIHHOCTHU PEIICHHIA.

Ooicudaemwiii pezyiomam.

AHanu3 yncna 00yCIOBIEHHOCTH, OLIEHKA MOTPEIIHOCTH PEIICHUS TPH BO3MYIICHUN JaHHBIX,
PEKOMEHIAITNH TI0 PETYJIIPU3aIiH.

6. Hucnennoe modenuposanue nob306amenbCKux CUEHAPUes 8 MOOUILHOM HPUTIONHCEHUU
Onucanue:

[ToBenenue nmosib30BaTeNeH (MOCIEIOBATEILHOCTD ACHCTBUM, BpEMS PEAKIIMH ) MOACIUPYETCS
KaK CTOXaCTUYECKHM mpoIecc.

Lenv:

PeanuzoBath YUCJICHHYIO CUMYJIALIUNIO COICHAPUCB C UCITIOJIb30BAHUEM MCTO0B MOHTC-KapJ'IO n
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pELICHUS CUCTEM JIMHEMHBIX YPABHEHUH I CTALlMOHAPHBIX PACIIPEACICHUM.

Ooicudaemwiii pezyromam.

I"'eneparop cueHapueB Ha C++ ¢ OLIEHKOH BEpOATHOCTEN IIEPEXO0I0B U BU3yaIu3aluell TUIIOBbIX
MyTEH.

7. I'enepayusa cunmemuyeckux OaHHbIX ¢ COXPAHEHUEM CHIAMUCHMUYECKUX CEOIICME
Onucanue:

Tpebyercsi creHepupoBaTh UCKYCCTBEHHBIE TPAH3aKIIMOHHBIE JaHHbBIC, COXPAHSs KOPPEISIIHHU,
pacripeielieHUs] 1 BpeMEHHBIE 3aBUCUMOCTH.

Llenv:

[TprMeHHUTD YHCICHHBIE METOMBI: pa3iokKeHne X0IEeUKOTo sl KOPPEIMPOBAaHHBIX I'ayCCHaH,
MHTEPIIOJISILINIO JIJIsl BPEMEHHBIX PSIIOB, METOAbI 0OpaTHOTO MpeoOpa3oBaHus AJIsl HETAyCCOBBIX
pacrpeencHui.

Ooicudaemwlii peyromam.

C++-nporpamMma, reHepupyroIIas CAHTETHYECKUI 1aTaceT C KOHTPOJIUPYEMBIMH
CTaTUCTUYECKUMU CBOMCTBAMHU U OLICHKOW PACCTOSTHUS /10 pealbHbIX TAHHBIX (HaIlpUMep, uepe3
OIMIUPHUYECKUE PYHKIIUN PacTIPEe/ICICHU).

8. Yucnennas oyenka uH6ecCmMuyUOHHOU NPUBTEKAMETbHOCHIU MA1020 OU3Heca

Onucanue:

PeliTuHr KOMNIaHUK CTPOUTCS HA OCHOBE PELIEHUS CUCTEMBI JIMHEWHBIX WUJIM HEJTUHEUHBIX
ypaBHEHUH, T]ie Beca PaKTOPOB MOJOUPAIOTCS U3 YCIOBHI ONTUMAIBHOCTH.

Lenv:

PeanuzoBare meTobl pemienus CJIAY u Henuuelinbix cucteM (HbroToH, 3eiiaens) mis
BBIYMCIICHUS] PEUTUHTA, @ TAK)KE OLICHUTh YCTOMYMBOCTD K MOTPEIIHOCTSM B UCXOJIHBIX JAHHBIX.
Osicudaemviii pe3yiomam.

[Iporpamma, BEIYUCISAIONIAs PEUTHUHT, aHATU3UPYIOIAs YyBCTBUTEIBHOCTh U BU3YAIM3UPYIOLIAS
BKJIaJT K&XJI0TO (haKTopa.

9. Yucnennwlii CKOpUH2 HA OCHOBE NOBEOECHUECKUX NPUHAKOG

Onucanue:

Mogenb KpeauToCIOCOOHOCTH CBOAUTCSA K PEIICHHUIO 3a/1a4 ONTUMH3AIUHN WU CHCTEME
YPAaBHEHUH C PETYJSIPU3ALUCH.

Llenw:

Peanu3oBaTh 4nCICHHBIE METOIBI (TPATUESHTHBIN CITYCK, METO]T CONPSKEHHBIX TPATUESHTOB) IS
HAXO0XJICHUS MTapaMeTPOB MOJAETHU U OLEHUTh 00YCIOBIEHHOCTD 3a/1a4H.

Ooicudaemviii pezyiomam.

C++-peanuzanus anroput™Ma o0ydeHHs CKOPUHTOBOW MOJIEH C OIIEHKOM MOTPEIIHOCTH U
YCTONYUBOCTH.

10. IIpeouxkmuenas mooenv ROI ungppacmpykmypuvix npoekmoe

Onucanue:

[Tporuo3s 3 pexTUBHOCTH IPOEKTa ONMUCHIBAETCSI UHTErPO-IU(pPepeHInanbHbIM YpaBHEHHEM
nwnu cuctemont OJ1Y ¢ mapamerpamu U3 BHEIIHUX UCTOYHUKOB.

Lenv:

YucnenHo pemnTs 3aady Ko mim kpaeByro 3aaady ¢ UCIOJIb30BaHUEM METOJ0B PyHre—
KyTTa nnm KOHEeYHBIX pa3HOCTEH.

Osicuoaemviii pe3yiomam.

[Tporpamma c reoBu3yanu3anmen MporHo3a U aHaAJIM30M YYBCTBUTEIBHOCTH K CLIEHAPHBIM
napaMeTpam.

11. Yucnennwii ananus nosedenusn nonv3oeameneil yu@ppoeozo pyons
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Onucanue:

JlaHHbIE O TpaH3aKUHUAX MOACIUPYIOTCS KaK BpeMeHHbIe psabl. TpedyeTcs OLeHUuTh
MIPOU3BOJIHBIC, TPEHIBI U TOYKU CMEHBI PEIKUMA.

Llenv:

[TpumenuTs ynciienHoe quddepeHIpoBaHIE, CIUTAMH-UHTEPIIOSAINIO K METO/IBI CTIIaKUBAHUS
JUTSI BBISIBJICHUS TATTEPHOB.

Oorcudaemvlii pezyiomam:

AHaIM3 CKOPOCTH U YCKOPEHUS TPAH3AKIIMOHHOM aKTUBHOCTH C OL[CHKOM MMOTPEIIHOCTH
YHCIICHHBIX MPOU3BOIHBIX.

12. Cpasnenue uucineHHvlX Memo006 peuieHus 3a0ay KOMRbIOMepHO20 3PeHUs

Onucanue:
['eneparus n300pakeHni B 3a1a4ax OaHKa MOXKET ObITh CBEJCHA K PELICHUIO YPaBHEHUN B
YACTHBIX MPOM3BOAHBIX (Hampumep, AU dy3HOHHBIE MOICTIN).

Lenw:
CpaBHUTBH METO/IbI KOHEUYHBIX PA3HOCTEN, KOHEUHBIX JIEMEHTOB U CIIEKTPAJIbHBIE METO/BI 110
TOYHOCTH, YCTOMYUBOCTH M CKOPOCTH CXOJIUMOCTH.

Ooicuoaemviii pe3yriomam:
Tabmuma cpaBHEHUST METOJIOB ¢ TpadUKaMH IMOTPEITHOCTH, BPEMEHEM BBITTOJIHCHUS U
BU3YaJIbHBIMU IPUMEPAMH PEIICHUA.

Keiicel oTr «<ABAJIAB»

1. Yucnennwiit unmepdeiic ona BI-cucmemut Ha 0cHO6e annpoKcumayuu 3anpocoe
Onucanue:
3anpocsl NoJIb30BaTeNel IPE0OPa3yOTCs B IapaMeTPhl AJis BbI30BA AaHATTUTUYECKUX (DYHKIUH.
Tpebyercs YMCACHHO alPOKCUMHUPOBATh HEM3BECTHBIE 3aBUCUMOCTH MEX Y (hOPMYIUPOBKOM U
napamMeTpaMH.
Llenw:
[Tpumenuts Metobl uuTepnosinuu 1 MHK 11t moctpoenust oToOpaskeHust «Teket —
apaMeTpsD».
Ooicudaemviii pezyromam:
C++-Moynb, mpeoOpa3yronuii 3anpoc B UUCIOBbIE TAPAMETPBI C OLIEHKOH MOrPEeIIHOCTH
aIIPOKCUMALIHAH.

2. Qucnennwtit ananus oopawienuil yepe3 Kiacmepusayuio u CHUdCeHue pasmepHocmu
Onucanue:
OO0parienust npeacTaBieHbl BEKTOpaMU. 3a/iadya — BBIIBUTH KJIACTEPHI U KIIFOUEBHIE
HaIpaBJICHUSI.
Lenv:
PeanuzoBars SVD unm MeTO/1 II1aBHBIX KOMITIOHEHT JJI1 CHUKEHUS pa3MEPHOCTH U
UTEPALMOHHBIE METObI IS KJIACTEpU3aLUH.
Odicudaembiii pesynibmam:
[Iporpamma ¢ BU3yanu3anuen KJ1acTePOB U OLEHKOW YCTOMYUBOCTH PEIICHUN.

3. Yucnennoe mooenuposanue UHICEHEPHBIX CUCMEM OJ1A 2eHePayuu 0OKyMeHmauuu
Onucanue:

[TosicHUTENTBHBIE 3aMTUCKH COAEPIKAT PE3YNIHTATHl PACUETOB: HArPy3KH, TEIJIOMOTEPH, TIPOYHOCTD.
Lenw:

PeanuszoBath uncinenHble MeTo bl (KoHeuHble pasHocT, MHK) 1t pacuéra nHKeHepHbIX

BCJIMYMH 10 UCXOJHBIM TaHHBIM.
Ooicudaemwiii pezyromam:
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C++-nporpamMma, BEIYHCIISIONIAs TapaMeTpbl 1 (GOpMUPYIOIIast CTPYKTYPUPOBAHHBINA OTUET C
YHUCJIEHHBIMU pe3yIbTaTaMU.

4. Hucnennwlii ananusz cmpoumeibHulX NJI10UIAOOK Yepe3 peuieHue 00pamublx 3a0ay
Onucanue:

[To poto u oTuéram TpedyeTCs OLEHUTH MPOTrPECC CTPOUTENHCTBA. DTO — OOpaTHas 3a/1a4a st

YpaBHEHUH POCTA.
Llenv:

PemmuTh 00paTHyrO 331a4y METOI0M HAMMEHBIIUX KBAAPATOB HIIM UTCPAMOHHON ONTUMU3AIINY.
Ooicudaemwiil pesyromam:

[TporpaMma, olleHUBAIOIIAsI CTETICHD 3aBEPIICHS pa0OT U BEPOSTHOCTh OTKJIIOHEHHS OT

rpaduka.

5. Hucnennoe moodenuposanue pekiamHuoul IQhekmusnocmu Hcuanbix KOMRIEKCO8
Onucanue:
O} PexTuBHOCTH peKIamMbl 3aBUCUT OT MHOKeCTBa (akTopoB. TpedyeTcs mocTpOuTh
PErpecCUOHHYIO MOJIENb.
Llenw:
[Tpumenuts MHK u perynspuzanuio i HOCTPOCHUS MOJIETN U OLIEHUTH 00YCIIOBIEHHOCTh
HOPMAaJIbHOW CUCTEMBI.
Ooicudaemwiii pezyromam:
[TporpamMma, MpOTHO3UPYIOIIAsk OTKIIMK 110 XapaKTEPUCTUKAM OOBEKTA.

6. Hucnennasn zenepauus wmaodioHo8 002060p08 uepe3 NapamempuiecKyo UHmMePnoIAUUIo
Onucanue:
JloroBOpBI 3aBUCST OT MapaMeTpoB (IUIOINIA b, IEHA, CPOKH).
Llenw:
Mcnons30BaTh HHTEPIIOJISIIHAIO U CTUTAWHBI JIJISl TEHEPAIMH YUCIIOBBIX TIOJICH (TIaTexkH,
mrpadbl) MO BXOAHBIM JTaHHBIM.
Ooicudaemviii pezyromam:
Motynb, BEIYUCISIFOIINIA BCe YHCIOBBIE MOJISL JOTOBOPA ¢ KOHTPOJIEM MOTPEIIHOCTH.

7. Ilpocno3 coauu 00vekmoe uepes uuciennoe peuienue oughepenyuaibHvIX ypagHeHuil
pocra
Onucanue:
[Tporpecc crpouTtenscTBa MoJenupyercs AudpdepeHnaIbHbIM ypaBHEHUEM.
Lenw:
Uucnenno pemuts 3agauy Ko u oueHuts Bpemst goctkeHus 100%.
Odicudaembiii pesynibmam:
[TporpamMMa c MPOTHO30M JATHI CIAYW M IOBEPUTEIHHBIM HHTEPBAJIOM.

8. Hucnennolii nOMOWHUK 0214 NOKynameineil Keapmup

Onucanue:
OTBeThI Ha BOMPOCH! TPEOYIOT pacuéra UMOTEKH, IIATEeXEM, CPOKOB.

Lenw:
Peanu3oBaTh YMCIIEHHbBIE METO/IbI JIJISl pELIEHHs] HETMHEHHBIX YpaBHEHUH (HanpuMmep, JUis
pacuéra »3(peKTUBHOMN CTaBKH).

Ooicudaemviii pezyromam:
C++-Mo/1ysb, BEIUMCIISIONINI MIaTEXKH, IepeIuIaTy, CPaBHUBAIOIIUI CLIEHAPUH C OLICHKOM
MOTPEIIHOCTH.
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/ MatepuaJbHO-TEXHHMYECKOe o0ecneyeHue 1o JUCHUIINHE (MOAYJII0)

ITo BceM Buam y4eOHOM JESATEIBHOCTH B paMKax AUCHUILIMHBI UCIIONb3YIOTCS Ay JUTOPUN
U J1abopaTtopuu, OCHAIEHHbIE HEOOXOAWMBIM CIEIHATU3UPOBAHHBIM U JIA0OPATOPHBIM

000pyTIOBaHUEM.

HaumenoBanue cnenuaibHbBIX
MOMEIEHUN

OcCHaIIIEHHOCTD CHEIUAIBLHBIX
MOMEIEHUN

[lepeueHb TUIICH3UOHHOTO
MIPOTPAMMHOTO 00ECTICUCHHUS

Y4eOHbIe ayTUTOPHUH IS
MIPOBEACHUS 3aHATUN

128, 129, 131, 133, A305,
A307)

JISKIIMOHHOTO THUIIA (2yIUTOPUH:

Meb6ens: yueOHas MeOeb.
TexHuueckue cpeacTpa
oOyueHust:

9KpaH, MPOEKTOp,
KOMIBIOTEP/HOYTOYK

OrmepartnoHHasi CHCTEMa
Windows 10/11, maker
Microsoft Office

VYueOHble ayJUTOPUH IS
MPOBEJICHUS 3aHATUI
CEMHHAPCKOTO THUIIA,
TPYNIOBBIX U MHAUBUAYAIbHBIX
KOHCYJIbTAI[UM, TEKYILErO
KOHTPOJIS U IPOMEXKYTOYHOU
aTTectanuu (ayautopun: 128,
129, 131, 133, A305, A307,
147, 148, 149, 150, 100C,
A3016, A512)

MebGens: yueOHas MeOenb
TexHuueckue cpeacTBa
oOy4eHus:

9KpaH, IPOSKTOP,
KOMIIBIOTEP/HOYTOYK

OHepaHI/IOHHaH CUCTemMa
Windows 10/11, nmaker
Microsoft Office

Y4eOHble ayJUTOPUH IS
MPOBEACHUsI Ta00PaTOPHBIX
pabot. KoMmeroTepHbIE KIIACCHI
OKTullM (aya. 102-107,
A301a)

Mebenb: ciennanru3upoBaHHas
yueOHast MmeOelb.

TexHuueckue cpeacTna
oOyueHusI:

OOCKa, KOMITIbIOTEPEI C BBIXOJ0M
B TI100aNBHYIO ceTh HTepHET
u3 pacyeta He meHee 1 IIK Ha 1
00yJaroIerocs, a Takxe
KOMITBIOTEP IPETIoIaBaTelis

OrneparmoHHas cucTeMa
Windows 10/11, naket
Microsoft Office, cpenst
IIporpaMMHUpOBaHUs Ha A3bIKaX

C++, Java, Python

Jns

CaMOCTOSTEIILHON
YKOMIIJIEKTOBAHHBIE CIEIUATN3UPOBAHHON MeOebl0, OCHAIIICHHBIE KOMITBIOTEPHONW TEXHUKOM ¢
BO3MOXKHOCTBIO MOAKITIOUEHUs K ceTu «HTepHeT» U obecriedyeHreM JO0CTyIa B AJIEKTPOHHYIO

paboThl  0OydaroUIMXCS

WH()OPMaAIIMOHHO-00Pa30BATENHHYIO CPE/ly YHUBEPCHUTETA.

MPETYCMOTPEHBI

CaMOCTOATEIIbHOU
paboThI 00YYAOLITUXCS
(IMTATBHBIHN 3aIT
Hayunoit 6ubnnorexn)

KoMIuIeKT crieruain3upoBaHHON MeOeu:
KOMITBIOTCPHBIC CTOJIbI
O6opynoBaHue: KOMITBIOTEpHAs TEXHUKA C
MTOJIKITFOUEHUEM K HH()OPMAITHOHHO-
KOMMYHUKaAIMOHHOM ceTu « HTEepHET» U 10CTYIIOM
B JICKTPOHHYIO MH(POPMAIIMOHHO-
00pa3oBaTeIbHyIO Cpely 00pa3oBaTeNnbHON

OpraHusaliuu, Be6-KaMepBI, KOMMYHUKAITUOHHOC
obopynoBanue, 00eCTIeUNBAIOIIEE TOCTYII K CETH
HWHTEPHET (IIPOBOJHOE COCTUHEHUE U
OecrnpoBoiHOE coenuHeHue 1o Texuosorun Wi-Fi)

HanmenoBanme OcCHaNEeHHOCTh MTOMEIIEHHH JJI1 CAMOCTOSTEIIFHON [Tepeuenn
MOMEIEHUI IS paboThI 00yUaAOIITIXCS JINLIEH3UOHHOI0
CaMOCTOSATEILHON MPOrPaMMHOIO
paboTh 00yUarOITUXCS obecrieueHus
I[Tomeuienue st Meb6ens: yueOHas MeOeb. OnepanuoHHas

cucrema Windows
10/11, naker
Microsoft Office

Ilomemenue s
CaMOCTOSTEIbHON

Meb6ens: yueOHas MmeOeb.

OmneparroHHas
cucrema Windows
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paboTbl oOyuaromuxcs
(aym aymuropus 102a)

KoMIutekT cienuani3upoBaHHON MeOenu:
KOMITBIOTEPHBIE CTOJIBI

O6opynoBaHue: KOMIBIOTEPHAS! TEXHHUKA C
MOJKITIOYECHHEM K HH()OPMAIIHOHHO-
KOMMYHHUKAaIIMOHHOM ceTH «MIHTepHEeT» U TOCTYIIOM
B 3JICKTPOHHYIO HH()OPMAIIOHHO-
00pa30BaTeNbHYIO Cpely 00pa30BaTeNIbHOM
OpraHu3aly, BeO-KaMepbl, KOMMYHHUKAIIMOHHOE
o0opynoBaHue, o0ecriednBaromiee JOCTYII K CeTH
MHTEpPHET (IPOBOIHOE COCMHCHUE U
OecrnpoBoiHOE coenuHeHue 1o TexHosoruu Wi-Fi)

10/11, maker
Microsoft Office
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