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1 Hean u 3a5a4u M3y4YeHHUs JUCHMILIUHBI (MOYJIs1)

1.1 Heab ocBOeHUS TUCHUTLIHHBI
Pa3Butre npodeccroHanbHBIX KOMIETCHIIUN 110 TPHOOPETEHUIO MPAKTUIECKUX HABBIKOB
MCIIOJIb30BaHUS YHCIEHHBIX METOOB IS PEIICHHUS PA3IMYHBIX (PU3UKO-MATEMAaTHYECKUX 3a/1a4.

1.2 3agauy JUCHUILIMHBI

- AKTyanuzanuss ¥ pa3BUTHE 3HAHUM B 00JIACTH NMPOTrPaMMHUPOBAHUS YHMCIECHHBIX
METOJI0B.

- OBnazeHue MaTeMaTUYeCKOW U aNTOPUTMUYECKOW COCTABJISIONICH YUCICHHBIX
METOJIOB, IPUMEHSAEMBIX IIPU PELIEHUH HAYYHO-TEXHUYECKUX 3a]1a4.

- DopMUPOBAHHUE YCTOMUYUBBIX HABBIKOB IPUMEHEHUS KOMITBIOTEPHBIX TEXHOJIOTUN
JUISL peanu3aliy YUCJIEHHBIX METOJOB, B HAYYHOM aHAJIM3€ CUTYallMi, BOBHUKAKOLIUX B XOJE
CO3/IaHUS HOBOI TEXHUKHU U HOBBLIX TEXHOJIOTHN.

- Ymenue otouparh Hauboiee APQPEKTHUBHBIC YHCICHHBIE METOIbl PpEIICHUs
KOHKPETHOW 3a/laud, yYUTHIBas Takue (aKTOphl, KaK alrOPUTMHYECKYIO0 HPOCTOTY METOa,
TOYHOCTh BBIYHUCICHUH, OBICTPOTY CXOAMMOCTH, HAJIMYUE JOMOJHHUTEIBHBIX YCIOBUH JUIS
NPUMEHEHHS METOa, yCTOWYMBOCTh METO/IA.

- YMenune HHTCPNPCTUPOBATL PE3YyJIbTAThl PACUCTOB, IMOJYUYCHHBIX YHUCIICHHBIMH

MCTOJaMHU.

1.3 MecTo qucuuIinHbl (MOAYJisl) B CTPYKTYype 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucnumnuna «YucneHuele MeToab» OTHOcUTCA K «(OOs3aTenbHas dacTh» bioka 1
«lucuummnel (MOZYIH)» y4eOHOTO IJIaHa.

JlaHHast JUCLMILIMHA TECHO CBSI3aHa C NMCIUILIMHAMU 0a30BoM yacTu bioka 1:

- Anrebpa v aHAIUTHYECKAsI TE€OMETPUS;

- Anrebpa 1 BBeJICHUE B TCH30PHBIHM aHAIIN3;

- MaTteMaTU4eCKUM aHaIu3;

- MaremaTtuueckuii ananus II;

- KoMmexcHbIi aHamms;

- OyHKIIMOHAIBHBIN aHAJIN3;

- Juddepenunanbupie ypaBHEHUS;

- IIporpammupoBaHnue;

- ANTOpUTMBI U CTPYKTYPBI JAHHBIX;

- YucneHHble METOBI U ITU(poBast 00paboTKa CUTHAJIOB;

- VYpaBHEHHs] MaTEeMAaTUYECKON (PU3HUKH.
1.4 IIpogeccuoHaIbLHBIC POJIN B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

Pous 1: Data Engineer (MH:keHep 10 JaHHBIM)

Sagaun:

1. Pa3paboTka npoueccoB u3BieueHus, npeoOpasoBanus u 3arpy3ku (ETL) nanubix
2. Co3panue v ONTUMU3AIUS XPAHUIUI TaHHBIX

3. Ob6ecrieueHne KauecTBa U JOCTYIHOCTH JaHHBIX



4. Hacrpoiika nHpacTpyKTypsl Uit 00paOOTKH OONBIINX JaHHBIX

5. Hurerpanus pa3pO3HEHHBIX HCTOUHUKOB JIAHHBIX.

Poab 2: ML Engineer (Mu:xxenep MO)

Sagaun:

Nk W=

Peanuzanus ML-mozenei B ”HOPMaLIMOHHBIX CHCTEMax
OnTuMu3anus NPOU3BOJUTEIHHOCTH U MaCIITAOMPOBAHKUE MOJIeEH
Pa3paborka ML-naiinnaifHOB 1 aBTOMaTH3aIUs POLIECCOB
MOHUTOPHHT KauecTBa MOJENIEH B IIPOJAKILIEHE

Wuterpanus ML-pemennii ¢ Ou3Hec-npuiIoKeHUSIMH

Poab 3: MLOps (Cnenmanuct no 3xcniayaraunu UN)

Sagaun:

Nk W=

Pazpabotka mporeccoB u3BiedeHus, npeodpazoBanus u 3arpy3ku (ETL) nanubIx
Co3naHue ¥ ONTUMU3AIMS XPAHUIUI JAaHHBIX

Obecniedyenue KauecTBa 1 JIOCTYIMHOCTH JaHHBIX

Hactpoiika uHQpacTpyKTypbl st 00pabOTKH OOJBIINX JAHHBIX

WuTerpanus pa3po3HEHHBIX HCTOYHUKOB JaHHBIX

1.5 IlepeyeHs MIaHMpYyeMbIX pe3yJbTAaTOB 00y4YeHHMs IO AMCHMILIMHE (MOIYJIO0),
COOTHECEHHBIX C INIAHNPYEMbIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTeJbHONH NMPOrPaMMbl

N3yuenune

MaHHOW y4eOHOW JAMCIUTLIMHBI

00ydaromuxcst CIeAyIOIUX KOMITETEHITHI:

HaNpaBICHO Ha

dbopmupoBanue y

Kon, ypoBens u HNuaaukaTopsl PesyabTaT 00yueHnus no
(¢opmyTupoBKa AUCUUITHHE

KOMIIeTeHIIHH

OIIK-3 OIIK-3.1 ApryMeHTUpOBAaHHO IIPUMEHSIET
Crnocoben k ApryMeHTHUpPOBAaHO IIPUMEHSET METOBI pa3pabOTKH U
pa3paboTke METOBI POSKTUPOBAHUS, peanu3aly YMCICHHBIX
AITOPUTMUYECKUX U | Pa3pabOTKH U peaan3aluu QJITOPUTMOB JUISI PEILICHHS
MIPOTPaMMHBIX IIPOTPaMMHBIX TPOJIYKTOB U MPUKIIAJHBIX 33/1a4 B HayKe,

penieHuii B obnactu
CHCTEMHOTO U
MIPUKJIIAJHOTO
IPOTPaMMHPOBAHUS,
MaTeMaTUYECKHUX,
MH(POPMALIMOHHBIX U
UMHTAIIMOHHBIX
MOJIeIeH, CO3TaHUIO
MH(POPMALMOHHBIX
PECYPCOB TIIOOATBHBIX
ceTeH,
00pa30BaTeLHOTO
KOHTEHTA,
NPUKIIAJHBIX 0a3
JaHHBIX, TECTOB U
CpeAcTB
TECTHPOBAHUS CHCTEM
U CPE/ICTB Ha
COOTBETCTBHE
CTaHJapTam u

MIPOrpaMMHBIX KOMIUIEKCOB B
Pa3IUYHBIX 00JaCTsIX
YeJIOBEUECKON AeSITCILHOCTH

WH)XEHEPUU U JPyTuX 001acTsX,
obecrieunBasi KOPPEKTHOCTb,
yCTOMYUBOCTH U 3((HEKTUBHOCTH
BBIYMCIICHH.




NCXOOHBIM
TpeOOBaHUSAM

PL-3

CrniocobeH npuMeHsITh
SI3BIKH
IPOrpaMMHPOBAHHS
C/C++ s perieHus
3ajau B obnactu U

PL-3.2

PazpabaTbIBaeT U OTIaKUBAET
cuctemsl MU na C++ mog
KOHKpPETHBIE anmapaTHble
1aT(OPMBbI C OTPAaHUYCHUSIMH TI0
BBIUMCIINTENIEHOW MOILTHOCTH, B
TOM YHCJI€ I BCTPOCHHBIX

CUCTEM

Crniocoben pazpabaTbiBaTh U
OTJIaXKHUBATh MTPOTPAMMHEBIE
peaM3auy YUCICHHBIX
METOJI0B Ha s13bIke C++ ¢
yu€TOM 0COOECHHOCTEH
MAaIIMHHON apu(pMETUKH,
TpeOOBaHUH K YCTOHYUBOCTH U
TOYHOCTH BBIYMCIICHHH, 8 TAKIKE
OTpaHMYCHUI 10 TAMSATH U
MIPOU3BOIUTENILHOCTH,
XapaKTEPHBIX ISl BCTPOCHHBIX U
OTpaHUYEHHBIX 110 pecypcam
BBIYHCIIMTENILHBIX TIAT(HOpM.

2. CTpyKTYpa M coAepKaHue IJUCUHUILIHMHBI
2.1 PacnipenesieHne TPyA0EMKOCTH JUCHHMILIMHBI IO BHAaM padoT

O6mas TpyJ0€MKOCTh JUCIUTLIMHBI COCTABISET 4 3a4.

1o BUJaM padoT NpeACTaBICHO B TaOIuUIle

en. (144 gaca), ux pacnpeneneHue

CemecTtpsl
Buj yueOHoit padoThI Beero (4achi)
4acoB
4
KonrtakTHas padora, B TOM 4ncje: 68,5 | 68,5
AyauTOpHBIE 3aHATHS (BCEro): 64 64
3aHsATUs JEKIMOHHOIO TUIIA 32 32
JlaGopaTopHbIe 3aHATHUS 32 32
3aHATHSI CEMUHAPCKOT0 THIIA (CEMHHAPBHI,
ITPAKTUYECKUE 3aHITHSI)
HNHas koHTaKTHasA padoTa: 2,5 2,5
KonTponb camoctosrenpHoi padotsl (KCP) 4 4
[Tpomexxyrounas arrectranus (MKP) 0,5 0,5
CamocrosiTesibHas padoTa, B TOM YHCJIE: 39,8 | 39,8
CaMocTosATENbHOE N3yUYEHUE PA3/IETIOB,
CaMONOAr0TOBKa (MpopaboTKa U TOBTOPEHHE
JIEKIIMOHHOT'O MaTepHaja U MaTeprajia yaeOHUKOB 30 30
1 y4eOHBIX TOCOOMH, ITOATOTOBKA K
1abOPaTOPHBIM U MPAKTUIECCKUM 3aHSATHUSIM,
KOJJIOKBUYMaMm M T.J.)
IToaroroBka K TEKyIIEMYy KOHTPOJIIO 9,8 9,8
KouTtpoJs: 35,7 | 35,7
IToaroroBka K sK3aMeHy 35,7 35,7
qac. 144 144
B TOM 4HCJIe
O6mas Tpy10eMKoCTh KOHTAKTHAasl 68,5 | 68,5
padora
3a4. ef1 4 4

2.2 CTpyKTypa IMCHHUIIIMHBI




Pacrnipenenenre BuI0B yaeOHOM paOOThI U UX TPYJOEMKOCTHU IO pa3fiesiaM JUCIUILTUHBL.
Pazpnenbl (TemMbl) AUCIUIUIMHBI, U3y4YaeMble B 4 ceMecTpe

KosuyecTBo yacoB

Bueay
Ne HaumenoBaHue pa3iesioB (Tem) Beero AyautopHas padoTa ﬂz:flp
padota
J 3 JP CPC
1 2 3 4 5 6 7
1 OOyCOBIEHHOCTh MaTEMATUYECKON MOJICTH U 7 ) ) 3
] JIMHENHBIX cucTeM. [IoHATHE U TPUMEDBI.
IIpsimbie meToapl pemenus CJIAY.
2. OpTroroHanbHbIe TPeoOpPa30BaHUS MATPHUIIBI JIIS 8 2 2 4
pemenus CJIAY.
3 Urepanmonnsie metosl pemenust CJIAY. 10 3 3 4
] CX0IMMOCTb, OLICHKA MOTPEUTHOCTH.
Nurepniossanus. MHTEpHONAIUOHHBIE
4. | mHOrouneHsl. OLEHKa OTPEIIHOCTH 10 3 3 4
MHTEPIOJISILHH.
5 Nutepnosanus crutaiitnamu. Meton 12 4 4 4
HAaUMEHBIINX KBAJIPATOB.
6 Yucnennoe auddepenurpoBanue. OneHka 6.8 1 1 48
] IIOTPELIHOCTH. ’ ’
7 Beluncienue KOpHE HEJIMHEUHBIX YPaBHEHUM. 6 2 2 2
] CX0IMMOCTb, OLICHKA MOTPEUTHOCTH.
] PewreHne cucreM HETMHEHHBIX YPaBHEHUN. 3 2 2 4
] TeopeMbl 0 CXOJIUMOCTH.
KBanparypusie popmyinsl. [IpaBuno Pynre
9. | ouenku norpemnoctu. KBagparypusie popmyIist 6 2 2 2
HauMBBICIIEH anreOpandeckoil TOUHOCTH.
[TonHast v yacTUuHas anredpandeckas npodiaema
10 COOCTBEHHBIX 3HAUCHMIA. ITepannoHHbIe 11 4 4 3
" | METOBI pelIeHus IPOOIeMbl COOCTBEHHBIX
3HAYCHUM.
Pemenue 3agaun Komu g O1Y u cucrem
11. 11 4 4 3
oay.
12, Pemenue kpaeBbIx 3a1a4 1J1st 3 3 3 2
mruddepeHranbHbIX M JMHEWHBIX YPAaBHEHUI.
HUTOI'O no pa3aesnam IuCHUNITHHBI 103,8 | 32 32 39,8
KonTpons camoctosrensHoi pabotel (KCP) 4
ITpomexyrounas arrectauus (MKP) 0,5
IToaroToBKa K TEKYIIEMY KOHTPOJIIO 35,7
O0mas Tpy10eMKOCTb 10 JTUCHHUILINHE 144
2.3 Conepxanue pa3esioB (TeM) TMCHUILINHBI
2.3.1 3aHATHSA JTeKIMOHHOIO THIIA
®opma
Ne HaumenoBaHue pa3iena (TeMbl) Conep:xanue pa3ziea (TeMbl) Tz:::;:]o
A
1 2 3 4
O6YCHOBH€HHOCTL MaTEeMaTHICCKOM OCHOBHBIE 3Tallbl MATEMAaTHIECKOTI'O T
1. MOACIN U JIMHEHHBIX CHCTEM. MOACINPOBAHUS. Knaccmbmcaunﬂ HOFpGHIHOCTeﬁ.

[lonsaTue u npUMepsI. OcobeHHOCTH MalIMHHOM apudMeTHky. [IprumMeps




®opma

Ne HaumenoBaHue pa3iena (TeMbl) Conep:xanue pa3jea (TeMbl) reiyumero
KOHTPOJI
b
1 2 3 4
YCTOMYUBBIX U HEYCTOMUYMBBIX MAaTEMaTHUECKUX
3amad. O0ycnosiaenHocTs CJIAY, mpuMepsl.
Ipsimbre MeToas! pemenus CJIAY. Merton ucknrouenus 'aycca. LU-paznoxenue T
OpToroHanbHBIC IPEOOpPa30BAHUS MaTtpuibl. MeToa MPOroHKH, KOPPEKTHOCTh U
5 MaTpus! ans pemenus CJIAY. YCTOHYUBOCTE.
' [oBenenwne urcaa 00yCIOBICHHOCTH TIPU
MaTpPUYHEIX TIpeoOpa3oBaHuIX. MeTo1 BpalleHHN.
MeToa oTpakeHHUil.
Merton npocTOl UTEpalu, CXOIUMOCTb, T
HrepaurioHHbIe METOIbI PELICHUS aroCTepUOpHasi OLIEHKA MOrpelIHocTU. Meron
3. CJIAY. CxonuMocTh, OlIeHKa SIxoOu. MeTon 3eliaens, CXOaUMOCTD,
MOTPEIIHOCTH. aroCTepUOpHasi OLIEHKA MOrpelHocT. Meron
penaKcaum, CX0JUMOCTb.
Wurepnomnsauus. HHuTrepnonsiuonHbie MHOTOWIEHBI Jlarpamxka u T
4 HHTepnonsiMoHHbIe MHOTOUJIEHBI. Hrerotona. OueHka ocTaTOYHOro WieHa
" | OueHka MOrpenIHOCTH HMHTEPIOJISILIHOHHOrO MHOTOwWIeHa. MHuTepnonsiuus ¢
HWHTEPIOISIIIH. KpaTHBIMH y3JIaMH.
MuHUMU3aKs OIICHKA OCTATOYHOI'O YJIeHa K
nteprionsus craiinami. Meto MHTEPIOJIMOHHON popMyier. CXOAUMOCTH 5
5. HUTEPALIMOHHOTO Mpouecca. HTepnoasuOHHBII
HaMMEHBIINX KBaJIpaToB. N o
KyOWYECKUA CIUIAlfH, TOCTPOCHUE, OIICHKA
MOTPEIIHOCTH. MeTo1 HAaNMEHbIIUX KBAAPATOB.
Yucnennoe auddepeHnmpoBanme. Mertopn HeompeeieHHbIX K03 duimeHToB. OneHka T
6 OLieHKa MOTPELIHOCTH. MTOTPENTHOCTH AIIIPOKCHMAITIH (POPMYIT YUCICHHOTO
' I GepeHIPOBAHNUS C TOMOIIEI0 (HOPMYJIBI
Teitnopa. BerauciuTenbHasi HOTPENIHOCTb.
Brruncrienue KkopHel HeJIMHEHHBIX Merton AuX0TOMUU. METoa MpOCTOM UTEpaLUH, T
ypaBHeHHH. CXOIUMOCTb, OLICHKA CXOJIMMOCTb, OLICHKA MOrPEeIHOCTH. MeTos
MOTPEIIHOCTH. HreroToHa, reomerpuieckas HHTEpIpeTalus,
7. CXOJIMMOCTb, OLIEHKA MOrPEIHOCTH. MeToa
CEKYLIUX, CXOAUMOCTh, FT€OMETPUIECKAast
uHTepIperanus. Meron oOpaTHOM KBaapaTUIHOH
uHTepHOISIHU. MeToz mapadod.
Pemrenne cuctem HENMMHEHHBIX Merton npocTOi UTEpaluu, CXOAUMOCTh. MeTos K
ypaBHeHU1. Teopemsbl 0 3eiipens. Merox HeroToHa, CXOIUMOCTD,
p CXOJIUMOCTH. Momudukarmm. Meron cekymux. Meton
' MPOJOJKEHUS 110 apameTpy. CBeneHue 3a1auu
PELICHHSI CUCTEMBI HETMHEWHBIX YPaBHEHUH K
3a71a4¢ MUHIMHU3AIIHH.
Ksamparyprsie popmyier. [lpasmwio | KaHormdeckas u cocTaBHas (GOpPMYITBI K
PyHre onieHKr NOrpemHoCTy. MPSIMOYTOJILHUKOB, Tpaneuuii 1 Cumcona. [lopsiiok
Ksamparypasie popmMyIrsr TOYHOCTH 1 00yCIIOBICHHOCTh KBaJIpaTypPHOI
9. | mamBpICcIIEH anreOpanyecKon dbopmynsl. KBanparypabie popMyIibr
TOYHOCTH. HMHTEPIOJSILIMOHHOTO THUIIA.
Ksanparypusie popmyisl 'aycca. AnoctepropHas
OLICHKA MOTPELIHOCTH.
CBoiicTBa COOCTBEHHBIX 3HAYCHUI M COOCTBEHHBIX T
BEeKTOpOB. OOYCIIOBICHHOCTH 3a/1a4X Ha
coOcTBeHHBIC 3HaUeHNs. CTeneHHol MeTo 1. MeToz
IMonnas v yacTuyHas
HCYEPIbIBAHUSL.
anreOpanyeckas mpobdiema
10. | coBeTBeHMbIX 3HAYCHIIL Haxoxxnerne coOCTBEHHBIX BEKTOPOB OOpaTHBEIMHA
urepauusiMu. MeTo UTepalluOHHOTO BPAILEHUS
HrepaurioHHble METOIbI PELICHUS N
pOGIEME COBCTBEHHLX SHATEHHIL, SxoOu st CUMMETPHMHON MATPHLIEL, CXONHMOCTS.
Mertopn BpatieHuii ¢ BRIOOPOM ONTHMAITBHOTO
anemenTta. QR-anroputyM, cxonumocts. Haxoxaenue
QR paznoxeHus ¢ NIOMOILIBIO BpaLICHHIH.
Pemenne 3anaun Ko it OAY u | Meton Diinepa. Meron Pynre-Kytra, onenka T

11.

cuctem OJ1Y.

TOTrpCIIHOCTH 11O TTPABUITY Z[BOﬁHOFO rnepecyeTa.




®opma
TEKYIIero
Ne HaumenoBaHue pa3iena (TeMbl) Conep:xanue pa3jea (TeMbl) yut
KOHTPOJI
A
1 2 3 4
Mertons! Anamca. UrcieHHOE HHTETPUPOBAHHE
)kectkux cuctem OJ1Y.
Mertop cTpensObl. MeTox KOHEUHBIX Pa3HOCTEH, T
Pemenune kpaeBbIx 3a1a4 41 .
o YCIIOBHE yCTOMUMBOCTH. MeTox nuHeapu3anum.
12. | nuddepeHnnanbHbIX U JITHEHHBIX .
ABHCHL VYTBepaxKIEeHHE O CXOAUMOCTHU PELIEHUS] pAa3HOCTHOM
P ) 3a[1a4 K PELICHUI0 NpOoCcTeieil KpacBol 3a1a4H.

Ipumeuanue: JIP — omuem/3auwguma nadopamopuoti pabomuwl, KI1 - vinonuenue Kypcosoco npoexma, KP - kypcogoti
pabomvl, PI'3 - pacuemmuo-epagpuueckoco 3adanus, P - manucanue pegpepama, D - scce, K - xomnoxsuym, T —
mecmuposanue, P3 — pewenue 3adau.

2.3.2 3aHATHA CEMHHAPCKOI0 THIIA

He npenycMoTpeHsl.

2.3.3 JIaGopaTopHbIe 3aHATHS

®opma
Ne HaumenoBaHue pa3iena (TeMbl) Conep:xanue pa3ziea (TeMbl) reiymero
KOHTPOJI
A
1 2 3 4
OO0ycnoBIeHHOCTh MaTeMaTHdeckoil | OCHOBHBIE TAITBl MATEMAaTHYECKOTO P3
MOJIENIH U IMHEUHBIX CUCTEM. MojenrpoBanusl. Kiraccudukarust morpenHocTei.
1. | IloHsATHE U TPUMEPBIL. OcobeHHOCTH MalIMHHON apudMeTHKH. [IprumMeps
YCTOMUYMBBIX ¥ HEYCTOMYHMBBIX MATEMAaTHUECKUX
3agad. O6ycnosiaenHocTh CJIAY, mpuMepsl.
Ipsimbre MeToas! pemenus CJIIAY. Merton ucknrouenus 'aycca. LU-paznoxenue P3
OproroHasnbHbIE TPeoOpa3oBaHUsI MaTpuLbl. MeTo IPOrOHKU, KOPPEKTHOCTD U
5 MaTpus! ans pemenus CJIAY. YCTOHYUBOCTE.
' IToBenenue uncna 00ycIOBICHHOCTH ITPH
MaTpHYHBIX NTpeoOpazoBaHusx. MeTos BpameHui.
MeToa oTpakeHHUIl.
Metoa mpocToil UTepauy, CXOIUMOCTb, P3
HtepanioHHbIE METOIBI PELIEHNUS anoCTepUOpHasl OLIEHKA NorpemHocTu. Metox
3. CJIAY. CxoguMoCTh, OLICHKA SIkobu. Meton 3eiiensi, CXOAUMOCTb,
MOTPEUIHOCTH. aroCTepUOpHasi OLIEHKA NorpemHocTu. MeTtox
peJlaKcauy, CX0IUMOCTb.
WnTepnomsuus. WnTepnonsuimoHHble MHOrOWIEHb! Jlarpanka u P3
4 WHTepnonasiiuoHHbIE MHOTOWIEHBI. Herorona. OneHka 0CTaTOYHOrO WieHa
" | OneHka MOTpenHOCTH HMHTEPHOJSILIMOHHOI0 MHOrowieHa. uTepnomnsiuus ¢
HMHTEPHOJISILHN. KpPaTHBIMH y3JIaMU.
MunuMH3anus OLEHKH OCTaTOYHOT'O WIEHA P3
Vnteprionsus craiinami. Meto WHTEPIOSIIUOHHON (hopMyItbl. CXOIUMOCTh 5
5. UTEPALIOHHOT 0 npouecca. MHTepnonsnquoHHbIi
HAaUMEHBIINX KBaJpaToB. . o
KyOW4ecKHi CIijIaifH, HOCTPOSHHE, OLIEHKa
MOrPEeNIHOCTH. MeTo1 HAaMMEHBIINX KBAAPATOB.
UYucrennoe augdpepeHnnpoBaHme. Meron HeonpeaeneHHbIX KoddduirenToB. OeHka P3
6 OneHka NorpemHoCcTH. MIOTPEIIHOCTH aNPOKCUMALUK (POPMYJT YUCIICHHOTO
' I GEpeHITPOBAHNUS C TOMOIIEI0 (HOPMYITBI
Teitnopa. BerauciuTenbHasi HOTPENIHOCTb.
Brrunciienue xopHel HeJIMHEHHBIX Merton AuX0oTOMUU. MeToa MpOoCTOi UTEepaLnu, P3
ypaBHeHH1. CXOAUMOCTb, OLICHKA CXOAUMOCTb, OLIEHKA ITOrPEeIHOCTH. MeTox
MOTPEUIHOCTH. HeroroHa, reoMeTpudeckas HHTEpIpeTanus,
7. CXOAMMOCTb, OLIEHKA ITOrPEeMHOCTH. MeTox
CEKyIUX, CXOAUMOCTb, FEOMETPUUECKAsT
uHTepIperanus. Meron oOpaTHOM KBaApaTUIHON
uHTepIosinuy. Mertox napabod.




®opma
TEKYIIero
Ne HaumenoBaHue pa3iena (TeMbl) Conep:xanue pa3jea (TeMbl) yut
KOHTPOJI
A
1 2 3 4
Pemenune cucteM HENMHEMHBIX Metox mpocToil uTepanum, CXOAUMOCTs. MeTox P3
ypaBHeHU1. Teopemsbl 0 3eiipens. Merox HeroToHa, CXOIUMOCTD,
3 CXOAUMOCTH. Moudukammu. Meron cekynmx. Meron
' IPOAOJDKEHH 1o napameTpy. CBeeHue 3a1aun
pEIIEHNs CUCTEMBI HEIMHENHBIX YpaBHEHUH K
3aJa4€ MUHUMU3AIHH.
Ksanparypusie ¢popmynsl. [IpaBmio | Kanonuueckas u coctaBHast popMyIisl P3
PyHre oneHku morpenHocTy. MpsIMOYTOJIBHUKOB, Tpanenuil u Cumcona. Iopspok
Ksanparypusie popmyiist TOYHOCTHU M 00YCIIOBJICHHOCTH KB3IpaTypHOU
9. | HauBbICcHIEeH anreOpanvecKon ¢dopmyisl. KBanparyphsie hopmytst
TOYHOCTH. HMHTEPHOJSILIMOHHOTO TUIIA.
Ksanparypusie ¢popmyisl 'aycca. AnoctepropHas
OLICHKA OTPEIIHOCTH.
CBoiicTBa COOCTBEHHBIX 3HAUEHUH M COOCTBEHHBIX P3
BeKTOpoB. OOyCIOBICHHOCTH 3aJa4l Ha
coOctBeHHbIe 3HaYeHUs. CTenennoi Meron. Meron
Ionnas u yacTUuHas
HCYEPIIBIBAHMUS.
anreOpanyeckas mpobdiaema
N Haxoxnenne coOCTBEHHBIX BEKTOPOB OOpaTHBIMHU
10. | coOCTBEHHBIX 3HAYCHUH.
uTepanusMi. MeToJ UTepalluOHHOTO BPAIEHHS
HtepanyioHHbIE METO/IBI PELIEHNUS o
. Sxo0m 1715t CAMMETPHYHOM MaTpHIIbl, CXOAUMOCTb.
1po0IeMbl COOCTBEHHBIX 3HAYCHUH. .
Merop BpateHuii ¢ BEIOOPOM ONTUMAIBHOTO
anemenTta. QR-anroputM, cxonumocts. Haxoxnenne
QR paznoxeHus C NIOMOILBIO BpaLICHHIH.
Pewenne 3agaun Ko gt OAY u | Metop Ditnepa. Meroa Pynre-Kyrra, onienka P3
11, | cuerem onay. MOTPENIHOCTH 0 IPABUILY IBOMHOrO Mepecyera.
' Mertons! Anamca. UricieHHOE HHTETPUPOBAHHE
)kectkux cuctem OJ1Y.
Mertop cTpensObl. MeTox KOHEUHBIX Pa3HOCTEH, P3
Pemenune kpaeBbIx 3a1a4 41 .
o YCIIOBHE yCTOMUMBOCTH. MeTox TuHeapu3anum.
12. | nuddepeHnnanbHbIX U JITHEHHBIX .
ABHCHUI VYTBepaxKIEeHHE O CXOAUMOCTHU PELIEHUS] PAa3HOCTHOM
P ) 3a[1a4 K PELICHUI0 NpOocTeieil KpacBol 3a1a4H.

Ipumeuanue: JIP — omuem/3auwguma nadopamopuoti pabomuwl, KI1 - vinonuenue Kypcosoeo npoexma, KP - kypcogot
pabomvl, PI'3 - pacuemmuo-epagpuueckoco 3adanus, P - manucanue pegpepama, 3D - scce, K - xomnoxeuym, T —
mecmuposanue, P3 — pewenue 3adau.

2.3.4 IlpumepHasi TeMaTHKA KypPCOBBIX padoT (IIPOEKTOB)

He npenycMoTpeHsl.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
o0y4aromuxcs Mo JMCHHUILIHHE (MOIYJIIO0)

[TepeueHsb yueOHO-METOIMYECKOTO 00ECTICUCHUS
Ne Bux CPC JUCLUIUTMHBI IO BBIIOJIHEHUIO CAMOCTOSTEIIbHOU
paboThI
1 2 3
1 CamocTosTenpHOE U3YUYeHHUE pa3ienoB, |(Meroanveckue  yKazaHUs Uii  HOATOTOBKH K
CaMoONoAroToBKa (popaboTka 1 JIEKIIHOHHBIM u CEeMHUHApPCKUM 3aHATHSIM,
MOBTOPEHHE JIEKITHOHHOTO MaTepuaia 1 |YTBEp)KICHHBIE Ha 3aceJaHuu Kadeapsl NpUKIagHON
MaTepHaja yueOHUKOB U y4eOHBIX MaTeMaTHKH (aKyIbTeTa KOMIBIOTEPHBIX TEXHOIOTUH
nocoOuii, OAroToBKa K JabopatopHbeiM u | npukiagHoii matematuku ®I'BOY BO «Kyo6I'V»,
MPAKTUYECKUM 3aHATHAM, KOIUTOKBUYMaM |ripoTokoin NelO ot 18.05.2023 r.
U T.J.)




2 [Toaroroska k TeKymemy Metonuueckue — ykazaHus  AJs8  MOATOTOBKH K
KOHTPOJTIO JIEKIIMOHHBIM u CEMHHAPCKUM 3aHATHSIM,
yTBEp)KACHHBIE Ha 3aceJaHuu Kadeapsl NpUKIagHON
MaTeMaTHKH (aKyIbTeTa KOMIBIOTEPHBIX TEXHOIOTUI
n npuknagaoit Marematuku PI'BOY BO «KyoI'Vy,
nportokoa NelO ot 18.05.2023 1.

Y4eOHO-MEeTOANYECKHE MaTepuanbl JJsl CaMOCTOSTENbHOW paboThl OOydYaromuxcs U3
4KCJIa MHBAIMJIOB U JIMI[ C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 310poBbst (OB3) npenocrasistorcs
B (hopMax, aJaTUPOBAHHBIX K OTPAHUYCHUSAM UX 3/J0POBbS U BOCHPUATHS MH(DOPMAIIIH:

Jist a1 ¢ HapyIIEHUSIMH 3pCHHS:

— B 11e4aTHOM (hopMe yBEITMUYCHHBIM HIPUPTOM,

— B (popMe AIIEKTPOHHOTO IOKYMEHTAa,

— B opme ayauodaiina,

— B meyaTtHoOM hopMme Ha si3bIke bpaits.

JUist U1 ¢ HapyIIEHUSIMH CITyXa:

— B 1e4yaTHo# (opwme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

JUist u1; ¢ HapyIIEHUSIME OTIOPHO-JIBUTATEJILHOTO amnmapaTta:

— B 1e4aTHo# opwme,

— B (popMe AIIEKTPOHHOTO IOKYMEHTAa,

— B opme ayauodaiina.

JlaHHBI TIepeueHb MOXET ObITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA
00yJaromuxcs.

3. O0Opa3oBaTesIbHbIEe TEXHOJIOTMH, NPHMEHseMble NPH OCBOCHMH JHCHUILINHBI
(MmoxyJis)

B cootBerctBum ¢ tpeboBanmsivu @I'OC B mporpamma JUCHMIUIMHBI IIPEIyCMaTpUBACT
UCTOJIb30BaHUE B Y4YeOHOM IIpollecce CIEIyIOmUX 00pa3oBaTeNbHbIE TEXHOJIOTUU: UYTEHHE
JeKIMA C HCHOJB30BAHWEM MYJIBTHUMEAMWHBIX TEXHOJOTHMH; METOJ MallblX TpYyI, pa30op
IIPAKTHUYECKUX 3a/1a4 U KEHCOB.

[Tpu 00yueHnH UCTIONB3YIOTCS CIEeAYIOINEe 00pa30BaTeIbHbIC TEXHOIOTUH:

- TexHonorusi pa3HOYpOBHEBOro (IU(QepeHIIMPOBAHHOT0) OOyUYEHHsS — MpeAroiaraet
OCYILIECTBIICHHE TO3HABATEIILHOW [EATENBHOCTH CTYICHTOB C YYETOM MX WHAMBUIYaJIbHBIX
CIOCOOHOCTEH, BO3MOXKHOCTEH W WHTEPECOB, MOOMIPSS WX PEaTM30BBIBATH CBOM TBOPYECKUN
noreHuan. Co3aHue M WCIOJIb30BAHME JTMATHOCTUYECKUX TECTOB SIBISIETCS HEOTHEMIIEMOM
YacThIO JJAHHOW TEXHOJIOTHH.

- TexHomoruss MOAYJIBHOTO OOYy4YeHHS — TPEeIyCMaTPUBAET JEJIEHHE COJepKaHUs
JMCLUUIUIMHBI Ha JOCTATOYHO aBTOHOMHBIE pa3ziessl (MOLyJN ), MHTETPUPOBAaHHbIE B OOIINI KypC.

- HudopmanmonHo-kommyHuKarmoHuble  TexHojorun (MKT) - pacmumpsiior pamku
00pa3oBaTEeNBFHOIO MPOIIEcca, MOBBIMAS €r0 MPAaKTUYECKYI0 HANpaBlIEHHOCTh, CHOCOOCTBYIOT
MHTCHCU(UKAIIMH CaMOCTOATENbHOM pabOThl ydYalIMXcsi M IOBBIIICHUIO TO3HABATEIBHOM
aktuBHOCTH. B pamkax VKT BbiaenstoTcs 2 BUAa TEXHOJIOTHI:

- TexHon0rHUA UCMIOIB30BaHHS KOMITBIOTEPHBIX IPOTPaMM — ITO3BOJISET 3(pPeKTUBHO
JIOTIONTHUTH Tpo1iecc 00yUeHHS A3bIKY Ha BCEX YPOBHSX.

-  JHTEepHET-TeXHOJIOTMU — INPEJOCTABIISIOT IIUPOKUE BO3MOXKHOCTH JUIS IOUCKA
uHpOpMaLnK, pa3pabOTKU HAYyYHBIX IPOEKTOB, BEICHHUS HAYUYHBIX UCCIIEOBAHUM.

- TexHonorusi WHAMBUAYyaIM3alUd OOYYEHHUS — TIOMOTAeT PEANN30BBIBATH JIMUYHOCTHO-
OPHEHTUPOBAHHBIN TOAXOJ, YYHUTHIBas HMHIUBHIyaJbHbIE OCOOEHHOCTH M TOTPEOHOCTH
YYaLIUXCS.



- TexHomorusi pa3BUTHS KPUTHUECKOTO MBIIUICHHS — CHOCOOCTBYET (OPMHUPOBAHUIO
Pa3HOCTOPOHHEH JIMYHOCTH, CHOCOOHOW KPUTUYECKH OTHOCHUTBHCS K HH(pOpMAIMH, YMEHHIO
oTOupaTh HH(POPMALIMIO JUIS PELICHUS IOCTaBICHHON 3a1a4H.

KommiiekcHOe MCHob30BaHME B y4eOHOM MpoIlecce BCEX BBIIMIEHA3BAHHBIX TEXHOJIOTHH
CTUMYJIUPYIOT JMYHOCTHYIO, HMHTEUICKTYaJbHYI0 AaKTMBHOCTb, PAa3BHBAIOT IIO3HABATEIIbHBIC
IPOIIECChI, CIIOCOOCTBYIOT (OPMHPOBAHUIO KOMIETEHIMH, KOTOPHIMH JOJDKEH o0ajgarh
OyAyIIuii CTIeUAIIUCT.

OcHOBHBIE BU/IbI MHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA BKIIOYAIOT B CeOs:

- aHalM3 KOHKPETHBIX CUTYalluil - aHajdW3 peaJbHBIX MPOOJEMHBIX CHUTYalMid, HMEBIINX
MECTO B COOTBETCTBYIOIIEH 00IacTH MPO(ecCHOHATBHON NEATEIHOCTH, M TOUCK BapUaHTOB
JIy4IIUX PELICHUN;

- pa3BUTHE KPUTUYECKOT'O MBIIIJICHUS — 00pa30oBaTeNbHast JesITeIbHOCTD, HalpaBJIeHHAas Ha
pa3BUTHE Y CTYJIEHTOB Pa3yMHOT0, pe(hIEKCUBHOTO MBIIIUIEHUS, CIIOCOOHOTO BBIABUHYTH HOBBIC
UJIEU U YBUECTh HOBBIE BO3MOYKHOCTH.

IMonxox pa3bopa KOHKPETHBIX 3ajad M CUTyallMil IIMPOKO HCIOJIB3YeTCS Kak
npernojiaBaTeNieM, TaKk U CTYACHTaMH BO BpeMsl JICKIMH, JTaOOpaTOPHBIX 3aHATHA M aHaJIn3a
pe3yJabTaTOB CaMOCTOSATENLHOW paboThl. DTO OOYCIOBIEHO TEM, YTO TPU HCCICAOBAHHH H
peLIeHIH KaXkJ0 KOHKPETHOM 3314l UMEETCsl, KaK MPaBUIIO0, HECKOJIBKO METO/IOB, a 3TO TpedyeT
pa3dopa U OIIEHKH LIeJI0 COBOKYITHOCTH KOHKPETHBIX CUTYyallUH.

Tembl, 3aaHuss ¥ BOMPOCHI AJSI CAaMOCTOSATENBbHOM pPabOThl MPU3BaHBI CPOPMHUPOBATH
HaBBIKM TOWCKAa HMH()OPMALMU, YMEHHUS CAMOCTOSTEIBHO PpACIIUPSATh W YIIyONaTh 3HAHUS,
IIOJIy4YE€HHBIE B X0OJI€ JIEKIIMOHHBIX U MPAKTUYECKUX 3aHITHH.

[Toxxon pazbopa KOHKPETHBIX CUTYaIUH IUPOKO UCTIONB3YETCs KaK MPEToaaBaTesieM, TaK
U CTyJIEHTaMHU IIPY TPOBEICHUH aHAJIN3a PE3YJIbTaTOB CAMOCTOSATEIIEHONW PaOOTHI.

Jns nun ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBbsI IIPEyCMOTPEHA OPraHU3aLUs
KOHCYJIbTallU! C UCIIOJIb30BAaHUEM ICKTPOHHOM IIOYTHI.

Jlnst mu1 ¢ HapyLIEHUsIMU 3pEHUS:

— B Ie4aTHOM (hopMe yBEITMUYCHHBIM HIPUPTOM,

— B (popMe PIIEKTPOHHOT'O TOKYMEHTA.

Jlist mun ¢ HapyLIEHUsIMH CITyXa:

— B 1e4yaTHoi (opwme,

— B (popMe PIIEKTPOHHOT'O TOKYMEHTA.

Jlist mun ¢ HapyeHUsIMM OIIOPHO-BUTaTEIBLHOTO armapara:

— B 1e4yaTHoi opwme,

— B (popMe PIIEKTPOHHOT'O TOKYMEHTA.

Jns nun ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBbsI IIPEyCMOTPEHA OPraHU3aLUs
KOHCYJIbTallU} C UCIIOJIBb30BAaHUEM DICKTPOHHOM IIOYTHI.

JlaHHBI TIepeueHb MOXKET ObITh KOHKPETH3HPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA
00yJaronuxcs.

4. OuneHoyHble CpeACTBA UIA  TeKyWIero KOHTPOJSI  YCIeBAeMOCTH H
NMPOMEKYTOYHOM aTTeCTANMHI

4.1 OuneHoYHBIE CPeICTBA /ISl TEKYIIEro KOHTPOJISA yCIeBAeMOCTH 1
NMPOMEKYTOYHOM aTTecCTANMHI

OneHouHBIE CpEACTBA IPEAHA3HAUEHBbl JJI1 KOHTPOJS M OLIEHKHM O00pa30BaTENIbHBIX
JOCTH)KEHUH 00ydarolMXCsl, OCBOMBIIMX MPOTpaMMy Y4eOHOM TUCHMIUIMHBI «Ha3BaHHE
JUCLHUTIIIUHBD).



O1ieHOYHBIE CPEJICTBA BKJIIOYAET KOHTPOJIbHBIE MaTEpUalbl JJs MPOBEICHHS TeKYyIIero
KOHTPOJIA B (hopMe ompoca, pasHOYPOBHEBBIX 3aJaHUN U NMPOMEKYTOYHOH aTTecTallMu B
(bopme BOIPOCOB U 3alaHUI K SK3aMEHY, 3a4eTy.

OrneHouHble CpeAcTBA JUIS HMHBAIUAOB U JUI[ C OTPAHUYCHHBIMH BO3MOXXKHOCTSMU

3JI0POBbSI BEIOUPAIOTCS C YUETOM MX MHAWBUIYAIbHBIX IICUXO()U3UYECKIX OCOOCHHOCTEH.

— IIp1 HEOOXOMMOCTH MHBAJIMJIAM U JIULIAM C OTPAHUYCHHBIMU BO3MOKHOCTSIMU 3/I0POBbS
MIPEOCTABIISAETCS IOTIOJIHUTENIFHOE BPEeMs JJIsl IOATOTOBKU OTBETA HA 3K3aMEHE;

— IIpH TPOBEICHUH NPOLETYPhl OLEHUBAHUS PE3YIbTATOB 00YyUEHUS] WHBAINIOB U JIULL C
OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbsI MPEAYCMATPUBAETCSI UCIIOIb30BAaHUE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3M C UX UHIUBUAYAIbHBIMUA OCOOEHHOCTSIMH;

— IIpY HEOOXOAUMOCTH AJIsi 00YUAIOMIUXCS C OTPAaHMYEHHBIMH BO3MOXKHOCTSMU 3/I0POBbS
U UMHBAIUAOB TNpOIEAypa OLEHHBAHUS pPE3YyJbTaTOB OOYYEHUS MO JUCHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Tponienypa OneHMBAaHUS PE3yJNbTATOB OOYUYEHHsSI WHBAIMIOB U JIMI] C OTPAHUYCHHBIMU
BO3MOKHOCTSIMH  3JI0POBBSI 10 TUCHMIUIMHE (MOAYJIO) TpPEeAycMaTpUBacT MpPeAOCTaBlICHHUE
uHpopmanuu B (opmMax, aZanTUPOBAHHBIX K OrPAaHHMUYEHHUSIM MX 370POBbS U BOCIPHUSATHA
uHpOpMaluu:

JUist U1 ¢ HapyIIEHUSIMH 3pEHHS:

— B Ie4aTHOM (hopMe yBEITMUYCHHBIM HIPUPTOM,

— B (popMe PIIEKTPOHHOT'O TOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMH CITyXa:

— B 1e4yaTHo# (opwme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIME OTIOPHO-JIBUTATEJILHOTO amnmapaTta:

— B 1e4aTHo# opwme,

— B (popMe PIIEKTPOHHOT'O TOKYMEHTA.

JlaHHBI TIepeueHb MOXET ObITh KOHKPETH3HPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA
00yJaromuxcs.

CTpyKTypa OLEHOYHBIX CPEACTB /I TeKylIeil U MPOMeKyTOYHOM aTTecTaluu

HaumenoBanue
No KoHTpompyembie 3 OLICHOYHOT'O CPEICTBA
iy pas b (TeMbl) Konx xoHTpOonmpyeMoii koMneTeHIuH (Miu ee Telcélmn IIpomexxyTouna
I S —— YacTH) i s aTTecTalus
KOHTPOI
b
OO0yCcnoBIEHHOCTD OIIK-3.1; PL-3.2 VYerubii | Bompoc Ha
1 MaTeMaTUIECKON MOJENIN onpoc JK3aMeHe 1-2
U JINHEWHBIX CUCTEM.
[lonsATue u npUMeEpBI.
Ipsimbie meTops! pemenus | OINK-3.1; PL-3.2 VYerubii | Bompoc Ha
5 CJIAY. OproroHanbsHele ompoc JK3aMeHe 3-8
IpeoOpa30BaHMsT MaTPHIIBI
s pewienust CJIAY.
UrepaurionHbie METOBI OIIK-3.1; PL-3.2 VY cTHBIN Bormpoc Ha
3 pewenust CJIAY. ompoc sK3aMeHe 9-12
CX0JIMMOCTb, OIICHKA
MOTPENIHOCTH.
WnTepnomnsuus. OIIK-3.1; PL-3.2 VYerubii | Bompoc Ha
WuTepnonsuuoHHbIe ompoc sk3ameHe 13-16
4 MHorowieHsl. OneHka
MOTPEIHOCTH
HMHTEPHOJISILHN.




WnTepnonsuus OIIK-3.1; PL-3.2 VYerubii | Bompoc Ha
5 craiHaMu. MeTton OIIpocC sk3amene 17-19
HaMMEHBLINX KBAJPaTOB.
UucnenHoe OIIK-3.1; PL-3.2 VYerupiii | Bonpoc Ha
6 muddepeHpoBaHye. ompoc sk3ameHe 20-22
OneHka NOrpemHoCTH.
Beruncnenue kopuei OIIK-3.1; PL-3.2 VYerubii | Bompoc Ha
7 HEJIMHEIHBIX ypaBHEHUH. ompoc sKk3ameHe 23-27
CX0JIMMOCTb, OIICHKA
MOTPEUIHOCTH.
Pewenue cucrem OIIK-3.1; PL-3.2 VYerupiii | Bonpoc Ha
8 HEJIMHEIHBIX ypaBHEHUH. onpoc sk3ameHe 28-30
TeopeMbl 0 CXOAUMOCTH.
Ksanparypusie popmynsr. | OIIK-3.1; PL-3.2 VYerubii | Bompoc Ha
IIpaBuno Pynre ouenku ornpoc sk3ameHe 31-36
MOTPEUIHOCTH.
9 KBanparypnsie popmyiist
HauBBICIIEH
anreOpanyecKoi
TOYHOCTH.
[lonnas u yactuyHas OIIK-3.1; PL-3.2 VYerupiii | Bonpoc Ha
anreOpanyeckas mpobdiema onpoc sK3amene 37-44
10 COOCTBEHHBIX 3HAUCHHH.
WrepanmoHHbIe METOIBI
pemeHust mpooiIeMsl
COOCTBEHHBIX 3HAUCHHH.
Pemenue 3anaun Kommu OIIK-3.1; PL-3.2 VYerubii | Bompoc Ha
11 | goa OOY u cucrem OLY. ompoc sk3amene 45-50
Pemntenne kpaeBbIx 3a1a4 OIIK-3.1; PL-3.2 VYerubii | Bompoc Ha
12 | mns nuddepeHnnanbHpIX 1 onpoc sKk3aMene 51-55
JIMHEWHBIX YPaBHEHUI.
IToka3aTeu, KPpUTEPHHU U IIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIIUI
HanmeHnoBaHue 0LIEHOYHOTO
CpeacTBa
Ne Kon n HanmeHoBaHue P SvacHms
n/m WHIUKaTOpa C3YIIBTATRL 0BY Texymmii IIpomexxyTou
Hast
KOHTPOJITb
aTTecTalys

CoO0TBEeTCTBHE OCBOCHHUS KOMHCTGHHI/Iﬁ IJIaHUPYCMBIM pE3yJibTaTaM O6y‘{CHI/IH 1 KPpUTCPUAM UX OLICHUBAHUSA (OHGHKaZ

YIOBJIETBOPHTEIHHO /32UTEHO)

HA II0POroBOM YPOBHE:

OIIK-3.1 3HaeT NPUHIUIBI IPOESKTUPOBAHUS U JIP, K Bonpocs! Ha
ApPryMeHTUpOBAaHO  TIPUMEHSCT | peaju3anuu YHCIIEHHBIX sKk3ameHe 1-55
METOJIBI MIPOEKTUPOBAHUSI, | AITOPUTMOB, KpUTEpUH nx
pa3paboTkn W peayu3anuM | KOPPEKTHOCTH U YCTOHYMBOCTH.
MPOTPaMMHBIX ~ TIPOJAYKTOB M | YMeer pa3pabaTbIBaTh u
|. | MPOTPaMMHBIX  KOMIICKCOB B | PCAM30BBIBATH UHCICHHBIC MCTO/IbI
Pas3INIHBIX o0macTax | ajist peleHus NPHUKIAJHBIX 337134 B
YeJIOBEUECKOH JeITebHOCTH Pa3JIMUHBIX TPEJMETHBIX O0IacTAX.
Bnageer  HaBBIKaMM  cO3/1aHMSA
HaI&KHBIX, BOCIPOM3BOJUMBIX U
3 PEKTUBHBIX BBIYMCIUTENBHBIX
MIPOTpamMM.
PL-3.2 3HaeT  0COOCHHOCTH  MAIIMHHOW JIP, K Bonpocs! Ha
2. | PaspabareiBaeT M  OTIQXUBAET | apUPMETHKH, UCTOYHUKH sKk3ameHe 1-55
cuctreMel WM nHa C++ 1nox | BEIUUCIUTENBHBIX HMOTPEHIHOCTEH, a




KOHKPETHBIE anrapaTHble
TUIATGOPMBI C OTPAHUUCHUSIMH I10
BBIYUCIIUTENIbHOM MOIIHOCTH, B
TOM 4YHCI€ JUI1 BCTPOEHHBIX
CUCTEM

TaKKe TpeOoBaHUS K
3 QEKTUBHOCTH ¥ yCTOWYHBOCTH
aNTOPUTMOB.

YMmeer amganTUpoBaTh UHCICHHEIC
METOIBl  JJIS  peaiu3alid  Ha
BCTPOCHHBIX CUCTEMaX,
ONTUMU3UPYS HCTIIOJIH30BAHUE
MIAMSTH U TIPOLIECCOPHOTO BPEMCHHU.
Brnameer HaBbIKamMu pa3pabOTKU U
OTJIAIKA YUCIICHHBIX alTOPUTMOB Ha
s3pike CH++.

Co0TBeTCTBHE OCBOCHHUS KOMHCTGHHI/Iﬁ IJIAaHUPYCMBIM pE3yJibTaTaM O6y‘ICHI/IH 1 KPpUTCPUAM UX OLICHUBAHUSA (OHGHKaZ

XO0POLIO /32a4TeH0)

Ha 02a30BOM VYPOBHE:

OIIK-3.1 3HaeT NPUHLUIBI IPOESKTUPOBAHUS U JIP, K Bompocs! Ha
ApPryMEHTUPOBAaHO  TIPUMEHSET | peaju3anuu YHUCIIEHHBIX sKk3aMeHe 1-55
METOJIBI MIPOEKTUPOBAHUSI, | AITOPUTMOB, KpUTEpUH nx
pa3paboTKM W peayu3anuy | KOPPEKTHOCTH, YCTOHYMBOCTH U
MIPOTPaMMHBIX ~ HPOJYKTOB M | BBIYMCIHMTENBHOH 3(PQEKTUBHOCTH.
MIPOTPaMMHBIX ~ KOMIUIEKCOB B | YMeer pa3pabaTsIBaTh u
Pa3INIHBIX 00acTax | peaJu30BbIBaTh YUCIICHHBIC METOIBI
1. YeJI0BEUECKON AEATEIIbHOCTU JUISl peIleHUs] TPUKIIaJHBIX 3a]1a4 B
Pa3IMYHBIX TPEIMETHBIX 00JIaCTIX,
000CHOBBIBasI BBIOOp  AJITOpPHUTMA.
Bnageer  HaBBIKaMM  cO3/1aHMSA
HaI&XHBIX, BOCIPOW3BOJUMBIX U
3¢ PEKTUBHBIX BBIYMCIUTENBHBIX
Iporpamm, COOTBETCTBYIOUINX
TpeOOBaHMAM WH)XCHEPHOU
TIPaKTHKH.
PL-3.2 3HaeT  0COOCHHOCTH  MAIIMHHOW JIP, K Bompocs! Ha

PazpabaTeiBaeT W OTIaXUBACT
cuctremel MM wa CH++ mon
KOHKPETHBIE arnmnaparHble
m1aTHOPMBI C OTPAHUYCHUSIMHA T10
BBIYMCIIUTSILHOM MOIIHOCTH, B
TOM 4YHCI€ s BCTPOEHHBIX
CHCTEM

apudmMeTHKwy, HWCTOYHHUKH
BEIYMCIIATENFHBIX MTOTPEITHOCTEH, a
TaKKe TpeOOBaHUS K
3((GEKTUBHOCTH ¥ yCTOWYMBOCTH
aNTOPUTMOB.

YMeer amganTUpoBaTh UUCICHHEIC
METOJBl  JJI  pealu3alid  Ha
BCTPOCHHBIX M BBIYHCIHTEIBEHO
OTPaHUICHHBIX CUCTEMaX,
ONTUMU3UPYS HCTIOJIh30BAHUE
MAMATH W TPOIECCOPHOTO BPEMEHH
0e3 moTepu MPUEMIIEMON TOYHOCTH.
Brnameer HaBbIKaMu pa3pabOTKU U
otnaaku d(H(HEKTUBHBIX pealTu3aIiiz
YHCIICHHBIX aNTOPUTMOB Ha S3BIKC
C++.

sK3amMeHe 1-55

Co0TBeTCTBHE OCBOCHHUS KOMHCTGHHI/Iﬁ IJIaHUPYCMBIM pE3yJibTaTaM O6y‘ICHI/IH 1 KPpUTCPUAM UX OLICHUBAHUSA (OHGHKaZ

OTJIMYHO /329YTEHO)

Ha NIPOABHMHYTOM VYPDOBHE:

OIIK-3.1
ApPryMeHTHpOBAaHO  IIPUMEHSET
1. | MeTonsl MIPOEKTUPOBAHMUS,

paspaboTkn W peanH3aluH
MPOTPaMMHBIX ~ HPOAYKTOB  H
MIPOTPaMMHBIX ~ KOMIIJICKCOB B

3HaeT NPUHIUITEI TPOSKTHPOBAHHUS
peanuzanun YHUCIIEHHBIX
aNTOPUTMOB, KpUTEpUH nx
KOPPEKTHOCTH, YCTOWYMBOCTH W
BBIUMCIUTENBHON 3¢ (heKTHBHOCTH.
Ymeer pa3pabaTbIBaTh u

JIP, K

Bomnpoce! Ha
sK3ameHe 1-55




Pa3IMIHBIX
YEeJI0BEYECKOM JACATCIbHOCTHU

obnacTax

IIPOrpaMMHO peaIn30BBIBATh
YHCICHHbIE METOABI sl PEILCHHUS
MPUKIAIHEIX 33/1a4 B  Pa3JIMuHBIX
MIPEIMETHBIX o0macTsx,
00OCHOBBIBasI BBIOOp aITOpUTMA U
OLICHUBas  €ro  NPUMEHUMOCTb.
Bnageer  HaBBIKaMM  cO3/1aHMSA
HaAEKHBIX, BOCIPOU3BOAUMBIX H
3¢ PEeKTUBHBIX BBIYHMCIUTENBHBIX
IpOrpaMM, COOTBETCTBYIOIIUX
TpeOOBaHMAM Hay4YHOU u
WH)KCHEPHOW TPaKTHKH.

PL-3.2

CHCTCMbI
KOHKPCTHBIC

CUCTEM

PazpabaTeiBaeT W OTIaXUBACT
UMM na C++ mox
armnaparHble
1aTHOPMBI C OTPAHUYCHUSIMHA T10
BBIYMCIIUTSILHON MOIIHOCTH,
TOM 4YHCI€ s BCTPOEHHBIX

B

3HaeT OCOOCHHOCTH  MAITMHHON
apudmMeTHKwy, HWCTOYHHUKH
BEIYMCIIATENFHBIX MOTPEITHOCTEH, a
TaK¥Ke TpeOOBaHUS K
S (PEKTUBHOCTH ¥  yCTOWYMBOCTH
anropuTMOB  mpu  paboTe  Ha
mwiarpopMax ¢  OrpaHUYCHHBIMH
pecypcamu.

YMeer amganTUpoBaTh UUCICHHEIC
METOIBl  JJI  peaiu3alid  Ha

BCTPOCHHBIX u BBIYUCJIIMTCIIBHO
OIpaHUYCHHBIX CUCTEMaAX,
OINITUMUBUPYA HCIIOJIb30BaHUC

IaMATU U IIPOLECCOPHOIO0 BPEMEHU
06e3 TNOTepH  yCTOWYMBOCTH U
MIPUEMIIEMON TOUYHOCTH.

Bnaneer HaBhlkamu pa3pabOTKu H
oTianKu 3(P(GEKTHBHBIX peann3aii
YHUCJICHHBIX QJITOPUTMOB Ha S3BIKE
C++ ¢ yuéroM  ammapaTHbIX
OTpaHMYEHUH LENeBbIX TIaT(HOpM.

JIP, K

Bormpoce! Ha
sKk3ameHe 1-55

TunoBbie KOHTPOJIbHBbIE 32JaHUSI MU HHBIE MaTepHaJbl, He00X0AMMBbIe 1JIs1 OLEHKH
3HAHUH, YMEHHMI, HABBIKOB M (MJIM) ONbBITA JeSITeIbHOCTH, XaPaKTePU3YHIIUX 3TaIbl
(opMupoBaHusI KOMIIETEHIIMII B Ipolecce 0CBOCHUsI 00pPa30BaTe/IbHON MPOrpaMMbl

BOl'[pOCbI MJI KOJIJIOKBUYMOB, TECTUPOBAHUA

1. Kaxoe
MHorouseHa Jlarpanxa?

TpeboBaHue

00s3aTeNbHO

IIpU  I[OCTPOCHHUHM HMHTEPIOJSALUOHHOTO

a. y37bl HHTEPIIOJIALMH PACIIONAratoTCsl Ha paBHOM PacCTOSHUU APYT OT Apyra;
b. KpaifHuEe Y376l HHTEPHOJISAIMU COBIAIAIOT C KOHIIAMHU OTPE3Ka HHTEPIIOIUPOBAHUS;

C. KOJHMYECTBO
MHOI'OYJICHA;

TOYCK HUHTCPIOJAIMU  PABHO

CTCIICHU  UHTCPIOJAIUOHHOI'O

d. WHTEepPHONAIMOHHBI MHOTOWIEH B Y3JIaX WHTEPIONAINHUUA TMPUHUMACT 3HAYCHUS
HUHTEPIIOUPYEMOU (YHKITHH.

2. [Tyctp Tounoe 3nauenne A = 500, a mpubmmkennoe a = 500,5. OTHOCUTENbHAS
MOTPEIIHOCTh MPUOIMKEHHOTO YHCTIa PaBHA!

a. 0,001;
b. 0,01;
c. 0,1;

d. 0.,5.




3.

[lycte mana cucreMa JMHEMHBIX alreOpandecKuX YpaBHEHUH Y KOTOPOH

CyILECTBYET €IMHCTBEHHOE pelleHue. 1Ipu ucnonbp3oBaHun METOAa MPOCTOW UTEpALUM Ul €€
pelIeHHsI B TPOMEXKYTOYHBIX BBIUMCIICHUSAX JOMYIIeHa omunoOKa. Toraa npubinxeHHOe pelieHne

HaWTH HEBO3MOKHO;

HAlTH MOXHO TOJBKO €CITU 33JaHO JOCTAaTOYHO OJU3KOEe K TOYHOMY PEUICHHUIO
HayvalibHOE MPHOIMKEHHE;

HalTH MOXHO TOJBKO B CiIy4yae, KOIrJla B MaTpHUIE CHUCTEMbl HET HYJIEBBIX
AJIEMEHTOB;

HalTH MOXKHO.

Kakoe w3 ycnoBuii He sBIseTCS  OOs3aTeNbHBIM B OMpPEICICHHUH

MHTEPIONISILIMOHHOTO KyOu4ecKoro cruiaiftHa?

nepBas MPOM3BOJHAs HA KaXJAOM YaCTUYHOM OTPE3KE SBIIAETCS INOJUHOMOM
CTEIIEHU HE BBILLIE BTOPOM;

BTOpasi IPOM3BOHAS HEPEPHIBHA HA BCEM OTPE3KE;

TPEThsI IPOU3BO/IHASL HENIPEPBIBHA B TOUKAX «CKIECUKM»;

3HAa4YEHM CIUIaliHa 331aHbl B HECKOJIBKHUX TOYKaX.

Kakoe u3 ciaenyronmx yTBepxaeHuil BEpHO?

v

x1 x2 X
ynkuust y = g'(x) npubmmxkaer pynkuuio y = f'(x) B TOUKe X Jydllle, 4eM B
TOYKE X5}

— ! — !
Gyukuus y = g'(x) npubnmkaer Gpyukipo y = f'(x) B TOUKe X; TaK e XOPOIIIO,
KaK U B TOYKE X,

— ! — !
Gyukuus y = g'(x) npubmmxaer pyukuuoo y = f'(x) B TOUKe X; XyKe, 4eM B
TOYKE X;.
[Tycte A — TOYHOE 3HaYCHHE HEKOTOPOU BEIMYUHBL. AOCOIIOTHOM MOTPEIIHOCTHIO

HpI/I6J'II/I)KeHHOFO YHucCiia a Ha3bIBACTCA:

CHCTEMBI:
a.
b.
C.
d.
4.
a.
b.
C.
d.
5.
a.
b.
C.
6.
a.
b.
C.
d
7.
ypaBHEHU?
a.
b.
C.
d.
8.

HaMMEHbIIIee JOCTYIHOE Yuciio A a, He npeBocxosiiee |A — al;

HaMMEHbIIIee JOCTYIHOE Ynciio A a, He MeHbInee |A — al;

HanOOoJIbIIIee TOCTYITHOE YUCI0 A a, He MeHblee |[A — al;

HanOOJIbIIIee TOCTYITHOE YUCIIo A a, He mpeBocxozsiiee |[A — al.

Kaxoi u3 METOI0B HE OTHOCUTCS K TOYHBIM METOaM PELIEHHUS CHCTEM JTMHEHHBIX

Mmeron ["aycca;

MeToJ 3eimens;

meton Kpamepa;

METOJ TPOTOHKHU.

ITycte x* - TOUHBINA, @ a, B, Y — npubnmxénnsle kKopH ypaBHenus f(x) = 0. Ilo

PHUCYHKY ONpEIeINTe, Kakasi U3 TOUEK SBJSIETCS JIyUIINM IPUOIMKEHUEM K KOPHIO?



9.

cop

B X = 7 X

Q)

b

b

= ™8

VYpasaenne f(x) = 0 Ha orpe3ke [b; c] umeer Tpu kopHs da, B, y. [lonb3ysch

PUCYHKOM, ONpEAeNuTe, KakKOW KOpEHb TMOJYyYUTCS B pe3yJbTaTe€ MPUMEHEHHUS METo/Aa
HOJIOBUHHOTO NEJIEHUS?

¥ =)

10.
11.

aoc o

OTBETHUTH HEJB3.
[Tpu 3ameHe kpaeBo# 3a7auu CETOYHON UCTIONB3YIOTCS (POPMYIIBI:
SIBngercs M MaTtpuia (2 -0.2 03 0403 -3 1 —1407 -

08 4 26 —05 1.2 —25 —5) marpuuei c npeodiaaaaroniei raBHoN AMaroHanbo?

o a0 o

12.

13.

aoc o

SIBIISICTCSI;

HET, T.K. B 1-0i1 cTpoke HapymaeTcs yCiaoBHUe MpeodiagaHusl rIIaBHOW JUaroHalu;
HET, T.K. BO 2-0¥ CTPOKE HapyIIaeTcs yCIOBHE Mpeoba anus TIaBHOM JUarOHAaIN;
HET, T.K. B 3-0i1 CTpOKe HapyIIaeTcs YCIOBHE MTPeodiaaHusl IIIaBHOW JUaroHalu;
HET, T.K. B 4-0i1 CTpOKe HAapyIIAETCs YCIOBHE MPeodIafaHus TIaBHOM JUaroHaIIH.
Kakoe U3 4uces MMeeT TaKOM JKe TOPAI0K, KaK M uucIio 2,5%1073?

0,008;

102

0,56*%10;

0,00025.

[Tycth 3amana kBagparuyHas pyHKIus y(X) ¥ TOYKHU: Xo, X1 = Xo + h, Xo = X1 + h.

Kakas u3 ¢popmyn naét TouHoe 3HaueHue?

a.

yl (Xl) — Y(X1);Y(xo);



b. y’(Xl) — Y(Xz)—J/(xo),

2h ’
c. Y (xp) = LX),
d. y’(xl) — y(xz);Y(xl)'
14. WuTepnonsiunonnbiii MHOrowieH HeloToHa 3anan gopmynoit N =1 - 2%(x - 1) +
3*(x - 1)*(x - 3). Kakoe uncino siBnsieTcss 3HAYCHHEM 3aJlaHHOW (DYHKIIMK B OJHON M3 TOYEK
UHTEPNONIAIUNA?
a. -4;
b. 12;
c. 17;
d. 29.
15. Jns kakoro u3 TPUOMMKEHHBIX METOJOB OTHICKAHHS KOpPHS YpaBHEHUS
JOCTaTOYHO 3aJ1aTh OJIHO Ha4aJbHOE MPUOIIKEeHNE?
a. METOA XOpJ;
b. meron cexymmx;
C. METOJ KacaTeIbHbIX;
d. MeTo MOJIOBUHHOTO JEJICHHUS.
16. Kakoe u3 yTBepxkaeHuil o metone Oinepa pemeHus 3aaaun Komm He sBisieTcs
BEpPHBIM?
a. MeroA Dilsiepa UMEET BTOPOM MOPSIIOK TOUHOCTH;
b. meron Ditnepa sBIsAETCA YaCTHBIM ciiyyaeMm MeToaa PyHre-KyTTsr;

C. MeroA Dilsiepa ABISETCS YaCTHBIM CIy4YaeM METOJAA Pa3JIOXKEHUs PELICHUS B Psij
Tennopa;
d. B BBIYMCICHUAX 3HAYCHUN NMPUOIMKEHHOTO PEILICHHs IPU TTEPEX0JIE K CIETYIONIeH
TOYKE JIOIIyCKAeTCs MEHSTH IIIar.
17. NHTEepnoNALMOHHBIA MHOTOYWIEH KaKOW CTEIIEHU MCIOJIb3YETCs IS MOCTPOCHUs
KkBapaTypbl CUMIICOHA YMCIIEHHOTO UHTETPUPOBAHUS?

Ilepeuensy komnemenyuil (vacmu KomMnemenyuu), NPOEEPAEMbIX OUEHOUHHIM CPEOCHEOM:
OIIK-3.1; PL-3.2.

3a4eTHO-IK3aMEeHAIIMOHHBbIE MAaTepuadbl [Jisi NPOMEXKYTOYHOIi  aTTecTAlMU
(3Kk3ameH/3a4eT)

Bonpocwt 0nsa nodzomoexu K IK3ameny

1. OcHOBHBIE ~ 3Tambl  MaTeMaTHYeckoro  MojenupoBanus. Kiaccugukarus
norpemrHocteid. OcoOeHHOCTH MATMHHOM apu(pMeTHKY.
2. IIpuMeppl  yCTOMYMBBIX M HEYCTOMYMBBIX  MAaTEMaTUYECKUX  3a1ad.

Oo6ycnosnennocts CJIAY, npumepsl.
3 Meton uckntouenus ["aycca.
4 LU-pa3noxxeHue MaTpuLsbl.
5 Meroa poroHKu, KOPPEKTHOCTb U yCTOMYUBOCTD.
6.  IloBexeHue uncia o0yCIOBICHHOCTU IPU MAaTPUYHBIX TPEOOPA30OBAHUSAX.
7 Meron BpalleHuUN.
8 Meton oTpaskeHui.
9.  Meron npocToi uTepalnu, CXOAUMOCTb, allOCTEPUOPHAs OLIEHKA ITOTPEIIHOCTH.
10. Meroxn Sxo0u.
11.  Meron 3eiiaens, CX0OAUMOCTb, allOCTEPUOPHAs OLICHKA MOTPELUTHOCTH.
12.  Meron penakcauuu, CXOAUMOCTb.
13.  MHTepnonasuuoHHbII MHOrOwIeH Jlarpanxa.
14.  MHrepnonasuuoHHbIM MHOrowieH HproToHa.



15. OueHka OCTaTOYHOI'O WIEHA UHTEPIOJIALMOHHOIO MHOTOYJIEHA.

16. MHTepnomisanus ¢ KpaTHBIMU y3J1aMH.

17. MuHUMHU3AIMUS OIGHKH OCTAaTOYHOTO WIEHA HMHTEPIOJSIUOHHONW (OPMYJIBL.
CxoanMoCTh UTEPALIMOHHOTO IpolLIecca.

18. HHTepnonsaunoHHbIM KyOMYEeCKHi CIUIaifH, TOCTPOEHHE, OLIEHKA IOTPEIIHOCTH.

19. Meron HaUMEHBIINX KBAAPATOB.

20. Meron HeonpeaeneHHbIX KO PHUIIUEHTOB.

21.  OueHka MIOTPELIHOCTH anIpOKCUMALIUU bopmyn YHUCJICHHOTO
muddepeHnrpoBanus ¢ momoInsio popmyisl Telnopa.

22. BpuucnuTenpHas MorpeiHocTh GOpMyII YUCICHHOTO JU(GepeHIIMPOBAHUS.

23. PemeHue HeIUHEHHBIX YypaBHeHMH. Meron auxotromMuu. Meron mnpocToit
UTEPALNU, CXOAUMOCTD, OLIEHKA IOTPEILIHOCTH.

24. Meron HeloToHa, reoMeTpuuecKasl MHTEpIpeTanusl.

25. Teopema o cxonqumoctu MeTosia Herotona. Kputepuii OlleHKM OTpEIHOCTH.

26. Meron cexymux, CXOAUMOCTb, FEOMETPUUECKass HHTEPIIPETALIMSL.

27. Meron oOpaTHON KBaJpaTHUHONW HHTEPHOIILKUU. MeTos mapabod.

28. CucrteMmbl HEIMHEHHBIX ypaBHEHHH. Meron NpoCTON WTEpanuH, CXOAUMOCTb.
Merton 3eiiaens.

29. Meron HploToHa perieHns CUCTEM HETMHENHBIX YPaBHEHUM, CXOJUMOCTh

30. Monudukamuu metoaa Hetotona. Meroa cexynmx. CBelneHHe 3a1a4l PELICHHS
CHCTEMBbI HEJIMHEHHBIX YPaBHEHUH K 33/1a4€ MUHUMH3AINN

31. ®opmyia IpsIMOYTOJILHUKOB KAHOHUYECKAs! U COCTaBHasl.

32. ®opmyia Tpaneuuii KAaHOHUYECKasl U COCTAaBHA.

33. ®opmyna CuMIicoHa KAHOHUYECKAsi U COCTaBHasl.

34. Tlopsitok TOYHOCTH U 0O0YCIOBICHHOCTD KBaApaTypHoil hopmyiel. KBaapaTypHbie
(bopMyIIBI HHTEPIIOISIIUOHHOTO THIIA.

35. Ksagpatypusie popmyinsl ["aycca.

36. AmnoctepuopHas OLIEHKA ITOTPELIHOCTH.

37. CaoiicTBa COOCTBEHHBIX 3HaYEHUN M COOCTBEHHBIX BEKTOPOB. OO0YyCIOBICHHOCTD
3aJ1a4i Ha COOCTBEHHBIE 3HAUEHUSI.

38. CreneHHoM MeTOS,.

39. Meron ucuepnbIBaHuUs.

40. HaxoxxaeHue COOCTBEHHBIX BEKTOPOB OOpaTHBIMHU UTEPALIUSMH.

41. Merox WTEpPalMOHHOTO BpameHus SKoOM aiIs CHMMETPUYHOM MAaTpHIIbI,
CXOAUMOCTb.

42. Meron BpallieHull ¢ BBIOOPOM ONTHUMAJIBHOTO 3JIEMEHTA.

43.  QR-anroputm, CXOOUMOCTb.

44. Haxoxnaenue QR pa3nokeHus ¢ IOMOIIBIO BPALEHH.

45. Meron Diinepa Diiepa pemenus 3amgaun  Komu 1ist  OOBIKHOBEHHBIX
muddepeHInanbHbIX ypaBHEHUH.

46. Meron Pynre-Kyrra. Ilomyuenue pacueTHbIX (OpMysT BTOPOrO MOpsAKa
anIpoOKCUMALMH.

47. Meron Pynre-Kyrra miist cucrem nugdepeHnuanbHbIX ypaBHEHUH.

48. Ouenka norpemnocty meroaa Pynre-Kyrra no npasuity 1BoiiHOro nepecuera.

49. Meroab! Anamca.

50. YwucnenHoe MHTETPUPOBAaHUE KECTKUX CUCTEM OOBIKHOBEHHBIX
muddepeHInanbHbIX ypaBHEHUH.

51.  Mertox cTpenbObl pemeHus KpaeBoii 3a1auu st 1udGepeHnaabHOr0 ypaBHEHUs
BTOPOT'O MOPSAKA.

52.  Meron ctpenbObl Ut KpaeBoH 3aauu 0OIIEero BUA.

53.  MeToa KOHEUHBIX pa3HOCTEH, YCIOBUE YCTOMUYHUBOCTH.

54. Merton nuHeapu3alu.



55. VYr1BepxkIeHHE O CXOIMMOCTH pELIECHHUs pPa3HOCTHOM 3aJaud K PELICHUIO
IIPOCTEUILIEH KPaeBOU 3a4auH.

Ilepeuensy komnemenyuil (vacmu KomMnemenyuu), NPOEEPAEMbIX OUEHOUHBIM CPEOCHEOM:
OIIK-3.1; PL-3.2.

4.2 Metoauyeckue MaTepUaJibl, ONpeaesiiome Npoueaypbl OeHUBAHUS 3HAHHIA,
YMeHMi, HAaBBIKOB W (MJIHM) ONBbITA /AeATEJbHOCTH, XAPAKTEPU3YIOUIUX JTaIbI
(¢popmupoBaHus KOMIIETEHIHH

Memoouueckue pekomenoayuu, onpeoenarujie npouedypvl OYeHUEAHUA Ha 3aueme U
IK3amene:

IIpouenypa nmpomMeXyTO4HOM aTTeCTallyd IPOXOAUT B cOOTBeTCTBUU C [lonoxxeHuem o
TEKYILeM KOHTPOJIE ¥ MPOMEXYTOUHOI arTectaruu odydatonmxcst PI'BOY BO «KyoI'V».

HtoroBoii ¢opmoli KOHTpOJIE CPOPMHUPOBAHHOCTH KOMIETEHIMH y OOydaromuxcs I0
JIUCLUMIUIMHE SIBIAIOTCA 3a4eT W Sk3aMeH. CTyneHTbl 00s3aHbl C/laTh 3a4eT M JK3aMEH B
COOTBETCTBHUH C PACITUCAHUEM M YUEOHBIM IIIIAHOM.

®OC nmpoMexyTO4YHOM aTTECTALIMM COCTOUT W3 BONPOCOB K SK3aMEHY U pe3ysIbTaTOB
TEKYIIETr0 KOHTPOJIS.

3ayeT M 9K3aMeH M0 TUCHUIUIMHE MPECIeayIoT Lelb OLEHUTh padoTy CTyICHTa 3a Kypc,
MIOJIyYEHUE TEOPETUUECKUX 3HAHUM, MX NPOYHOCTb, PA3BUTHE TBOPUYECKOI'O MBILUICHHUS,
npuoOpeTeHne HaBBIKOB CAaMOCTOSITETIbHON pabOThl, YMEHHE IPUMEHSTh ITOy4E€HHBIC 3HAHUS JUIS
pEILIeHNs IPAKTUYECKUX 3a/au.

dopma NpoBeeHNs 3aUeTa U SK3aMeHa: YCTHO.

OK3aMeHaTopy NPEIOCTaBISAETCS MPABO 3a/1aBaTh CTYACHTAM JONOJHUTEIBHbBIE BOIIPOCHI
1o Bcell yueOHOM mporpaMMme TUCIUITITHHBIL.

Pe3ynbTarhl caum 3aueTa U DK3aMEHa 3aHOCSTCS MPENOJaBaTEIEM B 3K3aMEHALMOHHYIO
BEJIOMOCTh 1 3a4€THYIO KHUXKKY.

OneHuBaHuE YPOBHSI OCBOCHMS JUCIUILUIMHBI OCHOBBIBAETCS HA KAu€CTBE BBIOJHEHUS
CTYJEHTOM 3aJJaHUI TEKYLIEro KOHTPOJIS U OTBETOB Ha BOIIPOCHI 3a4€Ta M dK3aMeHa.

Kpumepuu OUEHKU NO IK3AMEH):

Onenka Kputepuu onieHMBaHUS 110 9K3aMEHY
BLICOKHi OLEHKY «OTJIHO» 3aCITyKHBACT CTYCHT, OCBOMBILIUH 3HAHUS, YMECHHUS,
yPOBGHD «5» KOMIETCHIIMH M TCOPETHHMECKMH  Marepuan 06e3  mpobenos;
(oTHHO) BBITOJIHUBIIMN BCE 3aJaHMs, MPEAyCMOTPEHHbIE Y4eOHBIM IJIAHOM Ha
BBICOKOM Ka4yeCTBEHHOM YPOBHE; MPAaKTUYECKHE HaBBIKH
po¢eCCHOHATLHOTO IPUMEHEHHUSI OCBOCHHBIX 3HAHHUH C(OPMHUPOBAHBI.
Cpennuit OLIEHKY «XOpOIIO» 3aCIIy>KUBAaeT CTYJCHT, MPAKTHYECKH MOTHOCTHIO
YPOBEHb «4» OCBOMBILIUI 3HAHUS, YMEHHSI, KOMIIETCHLIUU U TEOPETUUECKUNA MaTepral,
(xopor10) y4eOHBIC 3a/laHusi HE OLIEHEHbl MAaKCHUMAaJbHBIM YHUCJIOM OalioB, B
OCHOBHOM c(hopMHUPOBaJ MPAKTUYECKHE HABBIKH.
[Toporosesrit OLIEHKY «YJOBJICTBOPUTEIBHO» 3aCIYKHBAET CTYICHT, YaCTHYHO C
YPOBEHb «3» npoberaMu  OCBOMBIIMM  3HAHHWS, YMEHHs, KOMIIETCHLIIMU U
(YnoBieTBopuTe | TEOPETHYECKHH Marepuaj, MHOTHE ydeOHble 3amaHus Jubo He
JILHO) BBITIOJIHWJI, JIMOO OHU OIICHCHBI YHCIOM OallIoB OJU3KUM K
MUHHMAaJbHOMY, HEKOTOpBIE MPAKTUYECKUE HABBIKU HE C(HOPMHUPOBAHBI.
MUHHUMaNBHBIA | OLEHKY «HEYAOBJIECTBOPUTEIHHO)» 3aCIYKHBAET CTYACHT, HE OCBOUBIIHIA
YPOBCHB «2» 3HAHUS, YMEHHsI, KOMIIETCHIIMU U TEOPETUYECKHI Marepuai, yueOHbIe
(HCYHOBHGTTOPH 3aJ[aHKs HE BBIMOJIHMI, IPAKTHYECKUE HABBIKK HE C(HOPMUPOBAHBL.
TEJIBHO




Kpumepuu oyenku no 3auemy:

«3a4TCHO»: CTYJIEHT BIAACET TEOPETUUYECKUMHU 3HAHMAMU 0 JAHHOMY pasleny, JOIyCKaeT
HE3HAUUTENIbHbIC OMIMOKHM, CIPABIseTCS C MaTepuasoM 0e3 BUAMMBIX 3aTPyIHEHMH; CTYAEHT
yMeeT MPAaBUIBLHO OOBSICHIATH MaTepUal, MOJAKPEIUISs €ro IPUMEpPaMH, U, IPUMEHSISI TIOTyYeHHbIE
3HAHMA IIPYU PELICHUU IPAKTUYECKUX 3a1a4.

«HE 3a4TEHO»: MaTepuall HE YCBOEH WM YCBOCH YAaCTHYHO, CTYACHT 3aTPyIHSECTCS NPUBECTH
NPUMEPBI, pelIaeT 3aJauyd C BUAMUMBIMH 3aTPYIHEHUSMH; JTOBOJBHO OrpaHHMYCHHBIH 00BeM
3HAHUM TEOPETUYECKOTO MaTepHaa.

OrneHouHble CpeAcTBa Ui MHBAJTUAOB U JIUI[ C OTPAHUYCHHBIMH BO3MOXKHOCTSMU
3JI0POBbSI BEIOUPAIOTCS C YUETOM UX MHAWBUIYAIBHBIX IICUXO()U3UYECKIX OCOOCHHOCTEH.

— IIp1 HEOOXOMMOCTH MHBAJIMJIAM U JIULIAM C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
MIPEOCTABIISAETCS IOTIOJIHUTENIFHOE BPEeMs JJIsl IOATOTOBKM OTBETA HAa 3K3aMEHE;

— IIpH TPOBEICHUH NPOLEYPHl OLCHUBAHUS PE3YIbTAaTOB 00YyUYEHUSI WHBAINIOB U JIUIL C
OrpaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBbBSI MPEAYCMATPUBAETCSI UCIIOIb30BAaHUE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3M C UX UHIUBUAYAIbHBIMUA OCOOEHHOCTSIMH;

— IIpY HEOOXOAUMOCTH AJIsi 00YUAIOMIUXCS C OTPAaHMYEHHBIMH BO3MOXKHOCTSMU 3/I0POBbS
U MHBAJIWAOB TpOIEAypa OLEHUBAHUSA pPE3YIbTaTOB OOYyYEHHUS O JUCLUUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Tponienypa OneHMBAaHUS PE3yJIbTATOB OOYUYEHHSI WHBAIMIOB U JIUI| C OTPAHUYCHHBIMU
BO3MOKHOCTSIMH 3/I0POBbsI 110 TUCIMIIMHE MPEIyCMaTpUBaeT MpeaocTaBiIeHue HHHOpMaIK B
¢dopmax, aTanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbSI U BOCHPUATHS HH(OPMAIIHH:

Jist a1 ¢ HapyIIEHUSIMH 3pSHHSL:

— B Ie4aTHOM (hopMe yBEITMUYCHHBIM HIPUPTOM,

— B (popMe PIIEKTPOHHOT'O TOKYMEHTA.

JUist U ¢ HapyIIEHUSIMH CITyXa:

— B 1e4yaTHoi (opwme,

— B (popMe PIIEKTPOHHOT'O TOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIME OTIOPHO-JIBUTATEJILHOTO amnmapaTta:

— B 1e4yaTHoi (opwme,

— B (popMe PIIEKTPOHHOT'O TOKYMEHTA.

JlaHHBI TIepeueHb MOXET ObITh KOHKPETH3HPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA
00yJaromuxcs.

Memoouueckue  pekomenoayuu,  onpeoensawuiue - NPOUeoypvl  OUEHUBAHUA
Konnokeuyma

Kpumepuu oyenku:

«OtanuHOo»: OTBET IEMOHCTPUPYET INIyOOKOE U CUCTEMHOE IMOHMMAaHUE TEOPETHYECKUX
OCHOB YHUCJIEHHBIX MeToJ0B. CTyJEHT TOYHO M TMOJHOCTHIO (HOPMYIHPYET OINpeAeICHUs
(HammpuMmep, yncia oOYCIOBICHHOCTH, YCTOHYMBOCTH alrOpUTMa, MOPsAKA aNMpOKCHMALUH),
YCIJIOBUS IPUMEHUMOCTH TEOPEM (O CXOAMMOCTH UTEPALMOHHBIX METOJI0OB, cyliecTBoBaHUM LU-
pasioXeHuss M JAp.) M KOPPEKTHO HCIOJIB3YEeT MAaTEMaTHYECKYl0 M  BBIYMCIUTENBHYIO
TepMuHOJOTHIO. CBOOOAHO YCTaHABIMBACT CBS3M MEXIY HOHATHAMM (HAIpUMEp, MEXIy
00YCJIOBJICHHOCTBIO 3a/ladyd W YCTOMYMBOCTHIO METOAA, MEXIY TIJIAAKOCThI0 (YHKIMH U
TOYHOCTBIO KBaJPaTypHOH (OPMYIIbI), TOACHSIET CyTh YTBEP)KICHHM, MOXET H3JIOKHUTH HICIO
JI0Ka3aTeNIbCTBA UM IPUBECTU COAEP KATEIbHBINA NMpUMED (BKIItOUask KOHTprnpumep). M3noxenne
JIOTHYHO, CTPYKTYPUPOBAHO, 0€3 TEPMUHOJIOTHYECKUX HIIN COACPIKATEIBHBIX OIIMOOK.

«Xopowoy»: OTBET B 11IEJIOM KOPPEKTEH U OTPAXKAET XOPOIIEe IOHUMAaHUE KIIFOUEBbIX UAEH
Kypca. OCHOBHBIE OIpEIENICHUs] U YCIOBHS TeopeM c(OopMyIupoBaHBl BEPHO, XOTS MOTYT
OTCYTCTBOBATh BTOPOCTEIECHHBIEC JeTalH (HampuMep, HEe yKa3zaHO TpeOOBaHUE IUArOHaJIbLHOTO



npeobiananus i cXoAuMOCTH MeToAa Skoou). CTyIeHT MOHUMAET CBSA3b MEXKIY OCHOBHBIMH
MOHATHSMM  (IIOTPEIIHOCTh METOJAa M  BBIYMCIUTENbHASI IOTPEIIHOCTh, CXOAUMOCTb U
YCTOMYUBOCTh), HO OOBSCHEHHS MOTYT OBITh HEMOJHBIMA WM HEIOCTaTOYHO TOYHBIMHU.
Bo3MOXXHBI HE3HAUUTEIbHBIE HETOYHOCTH B TepMHUHOJOrMM. IIpu yTouHsrOmUX BoIpocax
CIOCOOEH BOCCTAaHOBUTH JIOTHKY PAacCyKICHHUH, HO apryMEHTAlUsl MOXKET ObITh HEIOCTATOYHO
pa3BEPHYTOM.

«YnosnerBopurenbHo»: OTBET HOCUT (parMEeHTapHbIM Wi (OpPMaTIbHBIA XapakTep.
CryneHT BOCIIpOU3BOAUT OTAEIIBHBIE AIEMEHTHI TEOPUH (HaIlpuMep, Ha3biBaeT MeTo ["'aycca win
¢opmyny CumIicOHA), HO HE BJIaACeT TOUYHBIMU (HOPMYyITUPOBKAMHU, HE MOHHUMAET YCIOBUH
NPUMEHUMOCTH METOJIOB WJIM MCTOYHHUKOB MOTPEIIHOCTEH. MIMEIOTCS CyIIeCTBEHHBIE MPOOEIB:
IIyTaeT IpsMble M HTEPALMOHHBIE METOABI, HE pa3jIn4aeT aNlpOKCUMALMOHHYIO H
BBIUMCIINTENIbHYIO IOTPEIIHOCTH, HE MOXKET OOBSCHHUTD, YTO O3HAYAET YCTOMYHUBOCTD Pa3HOCTHOM
cxembl uin o0ycnoBieHHocTs CJIAY. Bo3aMokHBI rpyOble TepMUHONIOTHYECKHE OMUOKU. OTBET
JEMOHCTPUPYET MHHUMAJIbHO JOCTATOYHBIM YPOBEHb Ui JOINYCKAa K IPAKTUYECKUM WIH
nabopaTopHbIM paboTaM, HO TpebyeT cepbE3HOM TOpabOTKH TEOPETUIECKOM 0a3bl.

«HeynoBnerBoputenbHo»: OTBET OTCYTCTBYeT WM COACPXKUT (yHIaMEHTAIbHbIC
OLMOKH, CBHJIETEIBCTBYIOUINE O HEMOHUMAHUU Oa30BBIX MOHATUN AUCHUILIUHBI. CTyAEHT He
MOXET Cc(hOpMyIUpOBaTh JaXKe MPOCTEHIINEe oOmpeaeieHUs (HampUMep, YTO TaKoe
MHTEPIONSILIMOHHBIA MHOTOWIEH, B 4éM COCTOMT 3ajgada Koinm, 4To O3HadaeT CXOJUMOCTb
UTEPALMOHHOIO mporecca). iMeeT MecTo myTaHUIA B KIIOYEBBIX TEPMUHAX (HAIpUMeEp, IyTaeT
LU-paznoxenne ¢ QR-paznoxenueM, He paznuuaer Metroj HploTOHA W METOA CEKYIUX),
JIOTUYECKasi HECBS3HOCTb, IIONBITKM  yTaJbIBaHHUS BMECTO COJAEPXKATEIBHOIO  OTBETA.
Teopernueckuii MaTepuai Kypca HE YCBOEH.

Memoouueckue pexomenoayuu, onpeoenarujue npoueoypvl OUECHUBAHUA pPeuleHuUs
3a0au no memamuke 1a00pamopHvIX padom

Kpumepuu oyenku:

5 (Otnnyno): Bee 3amaun pemeHsl KOPPEKTHO ¢ 0OOCHOBAHHBIM BBHIOOPOM UYHCIEHHBIX
METOIOB; TPOBEJEHA OlLIEHKA IOTPEIIHOCTH W aHaJIM3 YCTOMYMBOCTH/CXOAWMOCTH; BBIBOJIBI
NOJIHBIE 1 000CHOBaHHbIE; 0(OPMIICHHE aKKYPATHOE.

4 (Xopomo): BonpIMIMHCTBO 3agad pELICHbl BEpHO; MOIMYIIECHBI MEJIKHE OIIMOKH B
peain3any MET0/1a WIN OLIEHKE MOIPELIHOCTH; BBIBOBI IPUCYTCTBYIOT, HO KPATKHE.

3 (YnmoBneTBOpUTENbHO): PemieHbl He Bce 3adayud; €CTh OIMIMOKU B BHEIOOpPE METOA,
OTCYTCTBYET OLIEHKAa IIOTPEIIHOCTH WM IPOBEPKA PE3YJbTAaTOB; BBIBOABI HEMOJIHBIE WIN
OTCYTCTBYIOT.

2 (HeynosnerBoputenbHo): MeHee MOJIOBHHBI 33JaHUM BBIIIOJHEHO; CHCTEMATHUYECKHE
omKOKK B IPUMEHEHNH YUCIIEHHBIX METOJIOB; paboTa HE COOTBETCTBYET 3a[aHHUIO.

4.3. MeTonnueckne yKa3aHHus 110 OPraHU3alii BBIYHCINTEIbHON HHPPACTPYKTYPBI

YcnoBusi npuMeHeHHs:
- Kypc paccunran Ha cTyaeHTOB 2-r0 roga o0yueHus..
- IlognepxuBaemblii 361K IporpaMMupoBanus: C++.
- Hanwuuwme cpenst paspabotku (Hanpumep, CLion, Visual Studio, VS Code ¢ CMake).
- Jloctym x cuctemam KoHTpods Bepeuit (Git).

Henn, 3a0a4M ¥ 0KUAaEMbIe pe3yIbTaThl
[enu opraHu3aiy BEIYUCIUTEIEHOW HHPPACTPYKTYPBI:



- OO0ecrieunuTh CTyIGHTaM MPAKTHKY B pa3paboTke 3()(heKTUBHBIX, yCTOMUUBBIX U TOUHBIX
pean3anuii YMCIEHHBIX alropuTMOB Ha C++.

- IIpuy4uTs K cTaHIapTaM UHKEHEPHOT'O IPOIPaAMMHUPOBAHHUS: MOIYJILHOCTD,
JIOKYMEHTUPOBAaHUE, TECTUPOBAHKE, OLIEHKA ITIOIPEIIHOCTEN U aHAJIU3 BEIYUCIUTEIbHON
CJI0XKHOCTH.

- OpraHu3oBaTh aBTOMaTU3HPOBAHHYIO MPOBEPKY KOPPEKTHOCTH, TOYHOCTU U YCTOHUYHUBOCTH
peanu3aiyii YMCICHHBIX METO/I0B.

3aiauyy npenoaBaTes:

- Cosznanue yu€THbIX 3anuceit cryaeHToB B GitLab By3a

- Hactpoiika GitLab Runner

- Pa3pabotka mabia0HHOTO peno3uTOpus A TaOOPaTOPHBIX PadoT MO YHCICHHBIM METO1aM

- Hanmcanue aBTOTECTOB /U1 MHAWBUIYAIbHBIX 331aHUH

- Busyanusanus pe3ynbTaToB TECTUPOBAHUS

O>xuziaeMble pe3yJIbTaThl CTYIEHTOB:
- VYBepenHoe BiageHue Git st OTIIPaBKU peIICHU.

- CnocoOHOCTh peann30BbIBATh YHCIEHHBIE METO Il Ha C++ ¢ aHaTM30M TOYHOCTH U
YCTOMYUBOCTH.

- YMeHue UHTEPIPETUPOBATh PE3YJIbTAThl AaBTOTECTOB U YJIy4YIlIaTh KOJ HA UX OCHOBE.
IHopsaaok peanusanuu

3anmaya Nel: Co3manue yuéTHBIX 3amuceil cryaeHToB B GitLab By3a

- Cospanue rpynn no noarpynmnam (Hanpumep, «4YM_CPP_4-1»).

- MaccoBoe nobaBnenue ctyneHToB uepe3 CSV.

- Hasnauenwue poneii: ctynentsl — Developer, npenogaBarenu — Maintainer/Owner.

- Hactpoiika m1abioHOB perno3uTopues Ajs 1abopaTopHbIX padoT: «slae», «interpolationy,

«odey, «quadrature» u ap.

3amaga No2: Hacrpoiika GitLab Runner

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

- MaccoBoe nobaBnenue ctyneHToB uepe3 CSV-ummnopr.

- Hasnauenue npas: ctynents! — Developer, npenogaBarenu — Owner.

- Hactpoiika 11aGioHOB IpoeKTOB sl JIabOpaTopHBIX padoT mo Temam Kypea (CJIAY,

unTepnossauud, OAY u ap.).

3amaua Ne3: Pa3paboTka mabIoHHOTO PETO3UTOPHS IS TaOOPATOPHBIX paboT M0 YHUCICHHBIM
MeToZaM
[ITaboH BKITIOYAET:

- CMakeLists.txt — equHas cucreMa COOPKH.



src/, include/ — cTpykTypa s peanuzauuu meronoB (I"aycc, nporonka, HetotoH, Pynre—
Kyrra u 1p.).

tests/ — aBroTectsl Ha Google Test.
README.md — uncTpyKIIHs 10 cOOpKe, 3aIycKy U O(OPMIICHHIO OTUETA.

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

3anauda Ne4: Hanucanue aBTOTECTOB /JI MHMBUIYaIbHBIX 33/IaHUM
ABTOTECTBI IIPOBEPSIIOT:

N31 (CJIAY): koppektHOCTh LU-paznoxenus,, 9ucio 00yCIOBIEHHOCTH, CXOJAUMOCTh
UTEpalMOHHBIX METOJIOB.

N32 (UaTepnonsius): TOYHOCT, MHOTOUYJICHA, TTOBEICHNE Ha ceTke UeOhIméBa, OolleHKa
OCTaTOYHOTO YJICHA.

N33 (OY): nopsaok anmpoKCUMaluK, YyCTOMUYNBOCTh, KOPPEKTHOCTD ABOMHOTO Mepecuéra.

Tectrl peanuzoBansl Ha Google Test, HCIIONB3YIOT STAJIOHHBIE PELICHHUS U TEOPETHUECKUE
OLIEHKH NOTPELIHOCTH.

3anaya Ne5: Buzyanusauust pe3ysnbTaToB TECTUPOBAHUS

[Tocne BbIMONHEHUS MaiTuIaiiHa reHepUpyeTcst TEKCTOBBIH/CSV-0TUET Kak apTeakT.

OTuéT CotepKUT: a0COTIOTHYIO/OTHOCUTENBHYIO MOTPEIIHOCTh, SMIMPUUYECKUN TTOPSIIOK
CXO/IMMOCTH, BPEMSI BBITIOJHEHUS, TUAaTHOCTUYECKHUE COOOIICHUSI.

Pe3ynbTaThl O3BOJISAIOT CTYACHTY MOHATH, COOTBETCTBYET JIM peau3aliis TpeOOBaHUAM
Kypca 10 TOYHOCTH U yCTOWYUBOCTH.

IopsAaok NpoBepKH KOPPEKTHOCTH
Yek-1UCT NPOBEPKHM:

1. IloaroroBka cpeibl BHIITIOJHEHUS

- Ony6nukoBaHa TOHATHAs MHCTPYKUUS 1o ycraHoBke g++, CMake, Git u
Hactpoiike cpezpsl (CLion/VS Code).

- Jocrynen paboumii Docker-obpa3 wunm BupTyalbHas MallMHA CO BCEMH
3aBucumoctsamu (g++-13, CMake, Google Test, Eigen3).

- Ilpumep MUHMMaIBHOTO MPOEKTA YCHEIIHO COOUPACTCS U IPOXOIUT TECTHI.
2. YdeOHble MaTepUaIIbl U I1a0JIOHbI

- Jna kaxnoi 1abopaTopHOil pabOThI €CTh MIA0IOH PEMO3UTOPHUsl C KOPPEKTHOM
cTpykrypoit m CMakeLists.txt.

- 3arotoBkHu Koaa cHaOxeHbl KomMMmeHTapusiMud; B README.md ykazaubl 11€7b,
TpeboBaHus u hopMaT OTUETA.

- DTaJOHHBIC PENICHUS TPOTECTUPOBAHBI U COOTBETCTBYIOT MPOTPAMME Kypca.
3. Cucrema OLeHKHA

- Asrotectel Ha Google Test mMpoBEpSIOT TOYHOCTH, MOPSAOK CXOIUMOCTH H
YCTOMYMBOCTh pEAIM3ALIHIM.

- TMoporu morpemHOocTH 060CHOBaHBI TeopeTndecku (Hampumep, O(h?) ayis metona
Tpaneuui).

- Tectsl unterpupoBans! B GitLab CI u 3amyckaroTcsi aBTOMaTUYECKH MIPH MyIIIE.



4. OOpatHas CBS3b U MOAJCPKKA

- CTyHeHT noJiy4yaeT MOHSATHBIN OTYET: 3HAYEHUE MOTPEIIHOCTH, TUATHOCTUIECKOE
COO0O0IIeHNE («PACXOIUTCSY, «IIPEBHIIICH JOMYCK» U T.I1.).

- IlpenycmMoTpeHsl peKOMEHIAIMH 110 UCTIPABICHHUIO TUIIMYHBIX OLIMOOK.

- Opranu3oBaHa TEXHUYECKasl MOJAEPKKa (4aT, KOHCYJIbTALIUHN).

5. ConpoBOoKJI€HUE U aKTYaIbHOCTh

- Bce marepuansl OOHOBJIEHBI HA TEKYIIUN Y4EOHBIN TOI.

- Hudpactpykrypa [IPOTECTUPOBAHA Ha MAJIOTHOU rpyImnme
(mpemnoiaBaTeny/BOIOHTEPHI).

- JlokymenTupoBaHbl ocHOBHBIe KomroHeHTHI (CI/CD, cTtpykTypa npoekra, popmat
TECTOB).

4.4. MeTonnueckue yKa3aHusl 10 OPraHU3alUM J1adopaTOpHBIX padoT

YcnoBusi npuMeHeHHs:

- Kypc paccuuran Ha cTyaeHTOB 2-r0 roga o0yueHHs..
- IlognepxuBaemblii 361K IporpaMMupoBanus: C++.
- Hammume cpenst paspabotku (Hanpumep, CLion, VS Code nnu Visual Studio).

- Jloctyn x cuctemam KoHTpods Bepeuit (Git).

Leaun, 3aga4u U oKUAaeMble pe3yJbTaThI

Lenb opranu3zanuu 1a00paTOPHBIX padoT:

dopmupoBaHKe y CTYICHTOB MPAKTUYECKUX HABBIKOB Pa3padOTKH, TECTUPOBAHUS U aHAIN3a
YHCJICHHBIX AJITOPUTMOB C Y4ETOM MX TOYHOCTH, YCTOHYMBOCTH, BBIYUCIUTEIBHOM CIIOKHOCTH
0Cc00EHHOCTeH MaIIMHHON apu(pMETHUKH.

3aiauyy npenoiaBaTes:

1.
2.

OpranuzoBaTh J1a00paTOpPHBIE PaOOTHI 110 KIIOYEBBIM TEMaM JAUCIUTIINHBL.
[ToaroTOBUTH METOIMYECKHE MaTEPHAJIbl 1 MHCTPYMEHTAPUH JUTS BHITIOJTHEHUS
1a00paTOPHBIX 3aJaHUH.

OObecneunTh CTYIEHTOB IPUMEPAMH pealln3aliiii, TECTOBBIMU TaHHBIMU U
BBIUHCIIUTEIIBHON CPEIOM.

PazpaboTtaTs KpuTEpUN OLEHKU U IPOBEPKH BHIMOJIHEHHBIX PaloT.

ObecneunTh CBSI3b MEXK/1y TEOPETHUECKUMH CBOMCTBAMU METOJIOB U UX MTOBEJCHUEM B
peabHBIX BHIUMCICHUSX.

AKTyanu3upoBaTh JEKIIHOHHBIC TPE3EHTALINH.

O>xuziaeMble pe3yJIbTaThl CTYIEHTOB:

3HaeT OCHOBHBIE YUCIIEHHBIE METO/BI: NIPSMbIE U UTepanioHHble i CJIAY,
MHTEPIIOJISALNIO, YUCIIEHHOE HHTErPUPOBAHNE, PELICHNE HEJIMHEWHBIX YPaBHEHUN U
OJ1Y; mOHATHS MOTPEUTHOCTH, 00YCIOBICHHOCTH, YCTOHYUBOCTH, OPSIJIKA CXOAUMOCTH.

YMmeeT peanu3oBbiBaTh MeTObI HA C++, OLIEHMBATh NOIPELTHOCTD (AIIOCTEPUOPHO U
arnpuOPHO), UCCIIEAOBATH CXOJUMOCTb U YCTOWYHBOCTH, BEIOUPATH a/IeKBATHBIA METO/
JUTSL 3a7Ja4H.

Bnaneet naBbikamu pabotsI ¢ Git, cOopku npoektoB yepe3 CMake, aHanm3a YUCIEHHBIX
pe3yabTaToOB U OPOPMIICHUS HHKEHEPHOTO OTUETA.



IHopsaaok peanusanuu
3amada Nel: Opranu3oBatb 1a00paTopHbIe PAOOTHI MO KIFOYEBBIM TeMaM TUCIUILUIMHEI
[Tops0K BBITOJIHEHUS 3a/1aUH:
1. CopmupoBath nepeueHb paboT, OXBAaTHIBAIOIIMNA TPOTPaMMY':

- Pemenne CJIAY (meron I'aycca, LU-pa3noxenue, IporoHka, MTEPalliOHHbIE METO/IbI)
- HMuTepnonsuus v CrutaitHbl

- Yucnennoe unrerpuponanue (popmynsr Hetorona—Koreca, ['aycca)

- Pemenue HenuHelWHbIX ypaBHeHUH (HbIOTOH, cexymue, AMXOTOMUS)

- Yucnennoe pemenue 3anaun Komwu (Ditnep, Pynre—Kyrra)

- Kpaessie 3anaun (MeTo1 CTpeIbObl, KOHEUHBIX PA3HOCTEH )

2. Onpenenuts 00BEM U MPOIOIKUTEIILHOCTh KX I0W paboThI (2—4 akaIeMUYECKUX Yaca).
3. Pazpabotarhk KpaTkue METOANYECKHE YKa3aHHs C TIOIIArOBON MHCTPYKIHEH.

4. Odopmurts 3ananus B popmare PDF/Markdown ¢ TpebGoBaHusIMU K KOy, OTYETY U
OLICHKE MOTIPELTHOCTH.

5. TlpoBecTH NUIOTHOE TECTUPOBAHUE HA KOJUIETaX UM ACCUCTEHTAaX.

6. BHecTH KOPPEKTUPOBKM Ha OCHOBE OOpPATHOI CBSA3H.

3amaua Ne2: [ToAroTOBUTH METOAMYECKIE MAaTepUaIbl U MHCTPYMEHTAPHA ISl BBITOJTHEHHS
n1a00paTOPHBIX 3aAaHUI
[Tops0K BBITOJIHEHUS 3a/1aUH:
1. Y6enuTbcs B JOCTYITHOCTH U KOPPEKTHOH ycTanoBke: g++-13, CMake, Git, Google Test.
2. Tloarorosutk Docker-o0pa3 mim HHCTPYKLHUIO IO HACTPOUKE JIOKATBHOM CPEIbL.
3. Pazpabortars mabnon C++-npoekra ¢ CMakeLists.txt, cTpykTypoii src/, include/, tests/.
4. TIpoBepUTh COBMECTUMOCTh BCeX KOMIOHEHTOB (C++17, TuHKOBKA OMOTMOTEK, 3aITyCK
TECTOB).
5. Yb6emutbes, 4TO cpena MoAaepKUBAET OTIaAKy U npodunupoBanue (gdb, valgrind).

3amada Ne3: OGecnieunTh CTYJCHTOB IPUMEPAMH KO/1a, TECTOBBIMH JaHHBIMH U CPEA0i
BBITIIOJTHEHUS

ITopsi1OK BBINOIHEHNUS 3aJa4H:

1. Co3matb STaJIOHHBIE PEATU3ALMHU KIYEBBIX METOAOB (HanmpuMmep, MeTox 3euens,

KyOndeckwuii crutaitd, Pynre—Kytra).

2. IloaroToBUTH TECTOBBIE 3aJa4H C U3BECTHBIMHM TOUHBIMH PELICHUSMHU ISl OEHKU

MOTPEIIHOCTH.

3. CdopmupoBaTh HAOOPHI JaHHBIX: IJIOX0 00YCIOBICHHBIE MAaTPHUIIBI, (PYHKIIUH C

pazpsiBaMy, xéctkue O/Y.

4. Pa3paboTaTh MpUMEpHl TUITMYHBIX OUIHOOK: MOTEePs 3HAUUMOCTH, PACXOTUMOCTb

uTepanuil, HCBEPHBIN 1Iar.

5. JIOKyMEHTHpPOBATh BCE C KOMMEHTAPUIMH U CCBIJIKAMH HA TEOPHUIO.

3anaua Ne4: Pa3paboTarh KpUTEPHH OLIEHKU U MPOBEPKH BBHITIOJTHEHHBIX paboT
[Tops0K BBIOJIHEHUS 3a/1aUH:
1. CpopmynupoBaTh KpUTEPUU:

- KoppekTHocTh peanuzanuu Meros1a
- Hanuuue ¥ TOYHOCTH OLIEHKH NOTPEIIHOCTH
- AHanM3 CXO0IUMOCTH/YCTOWYMBOCTH

- KauecTBo koa u oopmienue otuéra
2. Pa3paboTarh 4eK-THCT AJIS PEroaBaTedsl.



3. Jlnst xiroueBbIX paboT — MOJTOTOBUTH aBTOTECTHI C MPOBEPKOM TOUHOCTH U TIOPSAKA
CXO/IUMOCTH.

4. YcTaHOBUTH TPeOOBAHHS K OTUETY: 1I€Ib, TEOPHS, KOJ, PE3YJIbTAThI, TPpa(UKH, BEIBOJIEI.
5. OGecnieunTh 0OpaTHYIO CBSI3b: YKa3aHUE HA OMIMOKHA U PEKOMEHIAIINH 110 UCTIPABICHHIO.

3amaga No5: OOecneunTh CBS3b MEXKY TEOPETUICCKUMH CBOWCTBAMHU METOJIOB M UX
MOBEICHUEM B PEAIbHBIX BBIYUCICHUAX
[Topsitok BRINOJIHEHUS 3a4a4H:
1. BriIrounTh B 3aJJaHWs CPAaBHUTEIbHBIN aHAIN3!

- Ilpsimble vs. urepanronHsle MeTobl st CJIAY
- Pasuble kBagpaTypHble HopMyIIbl HA OAHOM QyHKITHH

- JSIBHBIE VS. HESIBHBIC CXeMEBI Ha k&cTkux OJ1Y
2. I1oAroTOBUTH MPUKIAJAHBIE TPUMEPDL:

- MonenupoBanue pusuueckux mporeccos (OAY),
- Annpokcumarius 3xcrepuMenTanbubix qanubix (MHK, crinaiine),

- Pacuér nnxenepnsix 3agau (CJIAY n3 MKD).

3. TpeboBaTh B 0TUETE OOBACHEHUS: TOYEMY METOJI COLIENCS/PACXOAUTCS, KaK BIUSAET
00yCIIOBJICHHOCTD, 3a4e€M HYXHa JBOWHAs TOUHOCTb.

4. IlpoBepHUTb, YTO UHTEPIIPETALIUUA COOTBETCTBYIOT YPOBHIO Kypca.

5. BBecTu UTOTOBYIO KOMIUIEKCHYIO Pa0OTy 10 YUCIECHHOMY PELICHUIO TPUKIIATHOM
3a/1a4M.

3anaya Ne6: AxTyanuzanus npe3eHTauni
ITops10K BBINOIHEHNUS 3aJa4H:
1. OGHOBUTH NEKIIMOHHBIE TIPE3EHTALINU B COOTBETCTBHHU C TEKYIIEH IMPOrpaMMoii Kypca.
2. CaepcTath Claiibl B €IUHOM CTUIIE: YETKHE (POPMYITHPOBKH, MUHIMYM TEKCTa,
MaKCHUMYM CXeM, I'pa)uKOB IOTPEIIHOCTEH, OJIOK-CXeM alrOpUTMOB M BU3yalIU3alui
YUCJICHHBIX PELICHUN

5. IlepedyeHns y4eOHOI1 IuTEpaTyphl, HHPOPMALMOHHBIX PECYyPCOB M TeXHOJIOTHil

5.1. Y4eOnas iuTepaTypa

1. baxsanos, H. C. Uucnennsie Metozn! : yuebHoe nmocobue / H. C. baxsanos, H. I1.
Kunkos, I'. M. KobenbkoB. - 9-e u3a. - Mocksa : Jlaboparopus 3nanuid, 2020. - 639 c. - URL:
https://e.lanbook.com/book/126099 (nara ob6pamenus: 06.04.2022). - Pexxum noctyna: st
aBTOpu3. noap3oBarenel. - ISBN 978-5-00101-836-0. - Tekcr : anekrponnsiii. URL:
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=Link FindDoc&id=147119&idb=0

2. I'anannn, Muxaui [1aBaoBuy. MeToIbI YMCIIEHHOTO aHAJIM3a MaTEMaTHYSCKUX
moaeneii / M. I1. I'ananun, E. b. CaBenkoB . - M. : U3xa-Bo MI'TY um. H. O. baymana , 2010. -
590 c. : min. - (MaremaTtuyeckoe MOJCTUPOBAHUE B TEXHUKE U B TEXHOJIOTHH ). - bubmmorp.: c.
561-575. - ISBN 9785703832523 : 91.00. - Tekct : HenocpeacteHHsiid. URL:
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=Link FindDoc&id=87638&idb=0

3. Camapckuii, Anekcanap AHapeeBUY. UHCIEHHbBIE METOABI PELIEHUS 3a4a4
KOHBEKIMH-TH(PPy3un : [yuebnoe nocodue] / A. A. Camapckuii, I1. H. Babumesnu. - U3n. 4-e. -
M. : URSS : IMBPOKOM, 2009. - 246 c. - bubnuorp.: c. 238-244. - ISBN 9785397006903 :
289.00. - Texcrt : HenocpeacTBeHHbii. URL:
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=Link FindDoc&id=84437&idb=0

4. Bonkos, E. A. Unucnennsie MeToibl : yueObHoe mocobue ais By3oB / E. A. Bonkos. - 7-¢
u3n., crep. - Cankr-IlerepOypr : Jlans, 2022. - 252 c. - URL:




https://e.lanbook.com/book/254663 (nara oopamenus: 20.02.2024). - Pexxum noctyna: s
aBTOpU3. noap3oBatenel. - ISBN 978-5-507-44711-4. - Tekcr : anekrponnsiii. URL:
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=Link FindDoc&id=163937&idb=0

5. I'ynun, Anekceit BiragumupoBuy. Y CTOHYMBOCTD HEJIOKAIBHBIX PA3HOCTHBIX CUCTEM /
A. B. I'ynun, H. U. Uoukun, B. A. Mopo3zosa ; Mock. roc. yH-T uMm. M. B. JlomonocoBa, ®ax.
BBIYHUCIUTENLHON MaTeMaTuku U kuoepuetuku. - M. : URSS : [U3a-Bo JIKU], 2008. - 316 c. -
bubmumorp.: c. 308-315. - ISBN 9785382006826. - Tekcr : HenocpenctBeHHbiil. URL:
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=Link FindDoc&id=67020&idb=0

6. lemunoBuy, b. I1.  Yucnennsie meto el aHanu3a. [Ipubmmwkenue GyHKIMA,
muddepeHnranbHble 1 HHTErpalbHble ypaBHeHus : yueOHoe nocobue / B.I1. [lemunosuu, N.A.
Mapon, 3.3. lllyBanoga. - 5-e u3sn., crep. - Cankr-IletepOypr : Jlansb, 2022. - 400 c. - URL:
https://e.lanbook.com/book/210437 (nara o6pamenus: 20.02.2024). - Pexxum noctyna: st
aBTOpU3. noap3oBatenel. - ISBN 978-5-8114-0799-6. - Tekcr : anekrponnsiii. URL:
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=Link FindDoc&id=169742&idb=0

I[JISI OCBOCHU NJUCHUIIIMHBI HHBAJIMAAMU U JIMDAMU C OTPaHUYCHHBIMH BO3MOXKHOCTIAMU
3A0pOBbA HMCIOTCA H3AaHUA B DJICKTPOHHOM BHUAC B 3HeKTp0HHO-6I/I6JII/IOTe‘IHBIX CUCTEMAX
«/lanvy u «FOpatim»y.

5.2. llepuoauyeckue u3nanus U KoHpepeHunu (A*)
1. basbl ganabix kxomnanuu «HMct Beroy http://dlib.eastview.com
2. DOnextponnas 6ubmoreka GREBENNIKON.RU https://grebennikon.ru/
3. IEEE Transactions on Big Data — Hay4HbIe cTaTbu 10 00pabOTKE OOJIBIINX TaHHBIX.
4. Journal of Big Data (SpringerOpen) — OTKpPBITBII KypHaJl C UCCIIEOBaHUSAME B 00nactu Big
Data.
5. Big Data Research (Elsevier) — myOnukaiuu 1o aHajiu3y, yIpaBJIeHUIO U BU3YalIU3aLuU
JTAHHBIX.
6. Data Science Journal (CODATA) — MeXIUCIUTUTMHAPHBIC UCCIICIOBAHMS TAHHBIX.
7. ACM Transactions on Knowledge Discovery from Data (TKDD) — meTo 161 U3BIICUEHUS
3HaHUI U3 OOJIBIINX JAHHBIX.
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/
16.

5.3. UHTepHeT-pecypchl, B TOM 4HCJIE COBpPeMeHHbIe NpodeccHoHATbHbIE 0a3bl
AAHHBIX U HHGOPMALMOHHBIE CIIPABOYHBIE CHCTEMbI
Onexmponno-oudbuomeynwvle cucmemst (ObC):
1. DBC «OPAMTY https://urait.ru/
2. DBC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAVH» http://www.biblioclub.ru/
3. OBC «BOOK.ru» https://www.book.ru
4. OBC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com
IIpogpeccuonanvuvie 6azvl OaHHbIX
1. Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
3. Xypuans! uzgarenscta Wiley https://onlinelibrary.wiley.com/




4. Hayunas snextponnas oubnuorexa (H9b) http://www.elibrary.ru/

5. IlosHOTEKCTOBBIE apXUBBI BEAYIIMX 3allaJHbIX HAYYHBIX )KypHAJIOB Ha Pocculickon
wiatgopme HayuHbix KypHamoB HOMKOH http://archive.neicon.ru

6. HammonanmpHast 3JekTpoHHass OuOnMoTeka  (HOCTYH K DJIEKTPOHHOM  OuOIHOTEKE
nuccepranuii Poccuiickoit rocynapcrsenHoi oudnuoreku (PI'b) https://rusneb.ru/

7.  Ilpesunentckas 6ubnmorexa um. b.H. Enprmna https://www.prlib.ru/

8.  baza manubix CSD KemOpumkckoro nentpa kpucramiorpapuueckux nanaeix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

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

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

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

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

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

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

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

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

17. YuuBepcurerckas nHpopmanuonnas cucrema POCCUS http://uisrussia.msu.ru

Becnnammuvie obpaszosamenvhvle pecypcol
1. Jupyter Notebook — nHTepaKTHBHBIC BEIYHCICHUS
2. Visual Studio Code — pegakTop koxa ¢ moanepxkoii Python
3. Google Scholar/arXiv — 1ocTyn K HAy4HBIM Ty OIMKALIUASAM

Pecypcwvl c60600H020 docmyna

1. KubepJlenunka http://cyberleninka.ru/;

2. AwmepukaHckas naTeHTHas 0aza gaHHbIX http://www.uspto.gov/patft/

3. MuHucTEepCcTBO HayKH M BhIcIIero oopasosanus Poccuiickoit deneparuu
https://www.minobrnauki.gov.ru/;

4. @enepanbublil mopran "Poccuiickoe obpazoBanue” http://www.edu.ru/;

5. Hudopmarnmonnas cuctema "EquHoe okHO JOCTyIa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

6. Enunas xomnexkuus nudpoBbeIx 00pa3zoBaTelbHbIX pecypcoB http://school-collection.edu.ru/ .

7. Ilpoext I'ocyrapcTBEHHOr0 MHCTUTYTa pycckoro si3bika nMeHu A.C. [lymkuna
"O6pazoBanue Ha pycckom" https://pushkininstitute.ru/;

8. CnpaBouyHO-MH(pOpMaMoHHBIN TopTan "Pycckuit si3p1k" http://gramota.ru/;

9. Ciyx0a TeMaTHYeCKHX TOJKOBBIX ciioBapeit http://www.glossary.ru/;

10. Cnoapu u sHUMKIONEANH http://dic.academic.ru/;

11. O6pazoBarenbHblil mopran "Yyeba" http://www.ucheba.com/;

12. 3axonomnpoekt "O6 obpazoBanuu B Poccuiickoit @eneparun". Borpocs! 1 oTBeTsI http://xn--
273--84d1f.xn--plai/voprosy_i_otvety

Cobcmeennbie s1ekmpontble 00pazoeamenvhvle U uHgopmayuonusie pecypcol Kyol'y

—

OnexrponHbIi Katanor Hayunoit 6ubianorexu Kyol'y
http://megapro.kubsu.ru/MegaPro/Web

2. DnexTtpoHHas 6ubnmoreka TpyaoB yueHbx Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

Cpena Moy mbHOTO AUHAMHYECKOTO 00yueHus http://moodle.kubsu.ru

ba3a yueOHbIX MIIaHOB, y4eOHO-METOAMYECKUX KOMILJICKCOB, MyOIMKaIuil 1 KOH(pepeHInH

http://infoneeds.kubsu.ru/

W

»




5. bubnmnotexa nHpOpMAIMOHHBIX pecypcoB Kadeapbl HHGOPMAIIHOHHBIX 00pa30BaTENbHBIX
TexHosoruit http://mschool.kubsu.ru;

6. OnexTpoHHBIN apxuB gokymeHToB KyO6I'Y http://docspace.kubsu.ru/

7. DnexTpoHHBIE 00pa3oBaTeNbHbIE pecypchl Kadeapsl HHOOPMAIIMOHHBIX CHUCTEM U TEXHOJIOTUH
B oOpazoBannn KyO0l'Y wu HayuHo-meroamyeckoro skypHana "IHKOJIbHBIE TOJbI"
http://icdau.kubsu.ru/

6. MeTtoaudeckue YKazaHnua J1JidA oﬁyqamumxcsl nmo OCBOCHHIO

AUCHHUIIAHBI (MOAYJIs1)

[To xypcy mnpeaycMOTpPEHO MpOBEICHUE JICKIMOHHBIX 3aHATUH, HAa KOTOPBIX JaeTcs
OCHOBHOH TEOpPETHYECKHI Marepuai, JIaOOpaTOPHBIX 3aHATHH, MO3BOJIAIONIMX CTyJEHTaM B
MOJTHOM Mepe O3HAKOMHUTHCS C MOHATHEM Au(QepeHIHanbHbIX YPaBHEHUH U OCBOUTHCS B
peLICHUH TPAKTUYECKHX 3a/1a4.

[To xypcy mpemaycMOTpEeHO MpoBeAeHUE Ta0OpaTOPHBIX 3aHATUH, HA KOTOPBIX JaeTcs
MIPUKJIAHON CUCTEeMaTH3UPOBaHHbIN MaTepuall. B xo/e 3aHATHI pa3duparoTcs METOAbI peleHHH
3ajgad mo temam. Ilocie 3aHATHS PEeKOMEHAYeTCs BBIOJHUTH YNPaKHEHHS, TPUBOIUMBIC IS
CaMOCTOSITENIbHON PaOOTHI.

[Ipu camocrosiTenbHON paboTe CTYAEHTOB HEOOXOIUMO H3Y4YHTh JIUTEPaTypy,
MIPUBEJICHHYIO B IEPEYHSX BBIIIE, /11 OCMBICIICHUS] BBOAUMBIX ITOHATUH, aHATIN3a MPEJI0KEHHBIX
MIOJIX0/I0B M METOJIOB AUCKPETHOIN MaTeMaTuku. [Ipu pemieHnr HOBOH 3a/1a4M CTYICHT JOJDKECH
yYMEeTb BBIOPATh METO/1 PELICHNS U er0 000CHOBaHHE.

BaxnelmmM sTanoM Kypca SBISIETCS CaMOCTOSITENIbHas paboTa MO AWCHUILIHHE. B
IpoIecce CaMOCTOATENBHOM pabOThl CTYNEHT MPUOOpPETaeT HaBBIKUM PabOThI C JAUCKPETHBIMH
00BEKTaMHU.

Hcnonb3yloTcsi akTHBHBIC, WHHOBALIMOHHBIE OOpa30BaTEIbHBIC TEXHOJOTHH, KOTOpHIE
CIOCOOCTBYIOT pa3BUTHIO OOLIEKYJIbTYPHBIX, 0OLIEPO(ECCHOHANBHBIX KOMIETCHUUH U
poecCHOHAEHBIX KOMIETCHIINN 00yJaroInuXCsi:

- mpobieMHOe 00y4eHHue;

- pa3HOypOBHEBOE OOYUEHHUE;

— MPOEKTHBIE METObI O0yUECHHUS,;

— HCCIIEZI0BATENILCKUE METO/IbI B O0yUCHHH;

- oOydeHue B COTpyJHHUYECTBE (KOMaHIHAs, TPYIIIOBas paboTa);

- nH(pOPMAIMOHHO- KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH.

JUis nui ¢ orpaHMYEHHBIMH BO3MOXHOCTSIMH 3/10pPOBBSI IIPEIYCMOTPEHA OpraHHU3alus
KOHCYJIbTallU! C UCIIOJIBb30BAHUEM ICKTPOHHOM IIOYTHI.

YueGHO-METOMUECKUM 00eCIIeYeHUEM KYPCOBOM PabOThI CTYICHTOB SIBJISIIOTCS:

1. yueOHas nmuteparypa;

2. HOpMaTuBHbIE TOKyMEHTHI BY 3a;

3. Meronveckue pa3paboTKH I CTYCHTOB.

CamocrosiTenbHas paboTa CTyI€HTOB BKIIIOYAET:

— oopmiteHre UTOTOBOTO OTYETA (MOSICHUTETLHOM 3aIHUCKH ).

— aHaJIM3 HOPMATHUBHO-METOANYECKOM 0a3bl OpraHu3alny;

— aHaJIM3 HAay4YHBIX IMyOJIUKAIMK MO 3apaHee ONpeaeIEHHON TeMe;

— aHanu3 1 00paboTKy uH(popMauy;

— paboTy ¢ Hay4yHOM, y4eOHON 1 METOUYECKOM JTUTEpaTypoid,

— pabota ¢ xoHcnekTamu Jekiuii, IbC.

Jis caMoCTOATENbHOM paboThl MPEACTABISIETCS Ay JUTOPUS ¢ KOMITBIOTEPOM U JI0CTYIIOM
B MIHTEpHET, K 3JIEKTPOHHO!N OMOIHOTEKE By3a M K MHHPOPMALHOHHO-CIIPABOYHBIM CHCTEMaM.
[TepedeHb y4eOHO-METOUUECKOTO OOSCIICUCHUSL:

1. OcHoBHas oOpa3oBaTeNbHas MPOrpaMMa BBICILIET0 MPo(ecCHOHANTBHOT0 00pa3oBaHus

(benepanbHOro TOCYAapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOTO YUPEKACHHS



BhIcIIero oopa3oBanus «KyOaHCKuii TOCyAapCTBEHHBIH YHUBEPCUTET) TI0 HAIIPABJICHUIO
MOJTOTOBKH.

2. TlonoxxeHue 0 MPOBEJCHUU TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHOM
aTTecTanuu B GefeparbHOM TOCYIapCTBEHHOM OFOKETHOM 00pa3oBaTeIbHOM
YUpEXAECHUH BhICIIEro oopazoBanus «KyOGaHCKHIA TOCYyJapCTBEHHbBIN YHUBEPCUTET.

3. OO6mue TpeOoBaHUs K HOCTPOCHUIO, COJCPKAHNIO, ODOPMIICHHUIO U YTBEPKICHUIO
paboueii mporpamMmbl AUCHUILTUHBI DeiepanbHOro rocy1apCTBEHHOTO
00pa3oBaTEeNFHOIO CTAHJAPTA BBICIIET0 MPO(PECCHOHATBHOTO 00pa30BaHUsI.

4. Meroanueckue peKOMEHIAINH 110 COACPKaHUI0, 0(DOPMIICHHUIO M TPUMEHEHHIO
00pa3oBaTeNbHBIX TEXHOJIOTUI U OLIEHOYHBIX CPEJCTB B yUeOHOM IpoLiecce,
ocHOoBaHHOM Ha dDezepaibHOM rOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE.

5. Y4eOHbIH MIaH OCHOBHON 00pa3oBaTeNbHON MPOrPaMMBI IO HATPABJICHUIO IOTOTOBKH.

6. ®DenepanbHbBII rocy1apcTBEHHBIN 00pa30BaTEIbHBIN CTAaHAAPT BHICIIETO
npo¢eCCUOHATBLHOTO 00Pa30BaHUsI 10 HATIPABICHUIO MOJITOTOBKH.

B ocBoeHuM AMCUMIUIMHBI MHBAIUAAMHU U JUIAMU C OIPAHUYEHHBIMU BO3MOKHOCTSIMH
3I0pPOBbsI OOJBIIOE 3HAYCHHE HMEET WHIWBHIyallbHas ydeOHas pabora (KOHCYNbTAllUU) —
JIOTIOJTHUTEHHOE PAa3bsICHEHHE yUeOHOT0 MaTepuarna.

NuauBuayanbHble KOHCYJIBTAIIMM IO TPEAMETY SBISIOTCS BaXKHBIM  (DakTOpOM,
CHOCOOCTBYIOLUM MHIUBUIYaTU3AIUU OOYUYCHHS U YCTAHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy TpernojaBaTelieM U OOyYarolmMMCs WHBAIUIOM WJIA JUIOM C OrPaHUYCHHBIMU
BO3MO>KHOCTSIMU 3/10POBBSI.

BaxknelmmM KOMIIOHEHTOM Kypca SIBISIETCSl CAMOCTOSTEIbHAs MPOSKTHAs paboTa, B X0/1e
KOTOpPOH CTYJEHT pa3pabaThiBacT 3aKOHYCHHOE pEIICHHe sl pelieHus 3amad  (KehcoB)
WHIYCTPUATIbHBIX MAPTHEPOB. JlomycKkaeTcs BHITIOJIHEHHE MPOEKTOB B KOMaH/AaXx.

[Togxon, ompepenstouuii ycraHoBieHnue cootBerctBus kevicoB UII u YI'T (5-7),
MO3BOJISIET YETKO COOTHOCHUTH 3Tallbl PAa3BUTHUS TEXHOJIOTMH C BOBJIEYEHHOCTBIO MapTHEpa U
CHIDKATh PUCKH MPH TIEPEX0JIe OT JIA0OPATOPHBIX MCIBITAHUH K MPOMBIIINIEHHOMY BHEAPEHUIO.

Keiicosl ITAO «COepoank»

1. YnciaeHHoe MoJeTMPOBAHME TUHAMUKHN (PMHAHCOBBIX HHAMKATOPOB 1151
aBTOMATH4Y€CKOI'0 COCTaBJIeHUsI 0030p0OB

Onucanne:

Ananutuku Coepa exeHeBHO pabOTalOT ¢ BpEMEHHBIMU psaMU: KOTUPOBKH,
MaKpOMoKa3aTesu, BOJATHILHOCTE. [ hopmupoBanus 0030poB TpeOyeTcsi BOCCTAaHABIUBATD
[JIaJIKKE TPEH/IbI, OLIEHUBATH IIPOU3BOIHBIE U IIPOIHO3UPOBATH II0BEICHUE HA OCHOBE
YHUCJICHHBIX MOJEIIEH.

ean:

PazpaboTtaTh anropuT™ anmpoKCUMAaIMY U CTJIAXUBAHUS BpEeMEHHBIX psiioB (crutaitasl, MHK,
JIOKaJIbHAs PErpeccusi), a TAKXKe YUCIEHHOTo AudhepeHInpoBaHus Ui OLIEHKA CKOPOCTH
U3MECHEHUMN.

O:xupaeMblil pe3yabTar:

IIporpamma Ha C++, cTposiiias riIaiKyro allpoKCUMALHMIO TAHHBIX, BBIYUCIIAIOIIAs
NIEPBYIO/BTOPYIO MPOU3BOIHBIE U (POPMHUPYIOUIYIO CTPYKTYPUPOBAHHBINA TEKCTOBBINA OTUET C
KOJINYECTBEHHBIMU BBIBOJIaMU («yckopeHue pocta BBII», «3amennenue nnpusanumy).

2. UnceHHBIH aHAJIHM3 TEKCTOBBIX 00panieHHii Yepe3 BEeKTOPHbIE MPeACTABJICHUSA 1
KJIaCTEepHU3aLUI0
Onucanue:



OOpareHust KIUSHTOB MPeoOpazyIOTCs B YMCIOBbIE BEKTOpHI (Hanpumep, yepe3 TF-IDF unu
smbennuurn). [lanee TpeGyercs KIacTepu30BaTh UX U OLEHUTH «CEPhE3HOCTH» Ha OCHOBE
paccTOsHUM B IPOCTPAHCTBE IPU3HAKOB.

ean:

[TpuMeHHuTH YnclieHHBIe METO bl TuHEHOU anredpsl (SVD, QR) u onTuMHU3aiuu ajsi CHIKEHUS
Pa3MEpHOCTH M KJIACTEPU3ALUH, a TAKKE OLEHUTh YCTOMUNBOCTD PELICHUN K IIyMY B JaHHBIX.
O:xunpaeMblil pe3yabTar:

C++—-peanusanud pipeline: npefo6pab6oTka — CHUXEHHE PA3MEeDHOCTHU
— KJlaCTepHu3allud — PAHXHPOBAHHWE IIO HOPDMEé OTKJIOHEHHA OT

IIEHTPOUIOB.

3. UncneHHoe MOie/IMPOBAHUE CLICHAPHEB CONMAJIBbHOI HHIKEHEPUH 1JIsl OCHKHU
YA3BUMOCTEH

Onucanue:

Jlnst kubepydeHuit TpedyeTcs TeHepupoBaTh pa3HOOOpA3HbIE CIICHAPHH aTaK, MOJICITUPYEMBbIe
KaK IOCJIeI0BaTEeIbHOCTH COOBITUH C 3aJJaHHBIMU BEPOSTHOCTSIMH U 3aBUCHMOCTSIMU.
ean:

Pa3paboTtaTh YnCiIEHHYI0 MOJIENIb HAa OCHOBE CHCTEM UG GEepeHIINATbHBIX YPAaBHEHHNA WIN
MapKOBCKHUX LIETIEH I CUMYJISILUU TIOBEACHUS 10JIb30BATENIEH 110/ BO3AEHCTBUEM
(UIIMHTOBBIX CLIEHAPHUEB.

O:xupnaeMblil pe3yabTar:

IIporpaMma, peanu3syromiasi YucieHHoe pemenne cuctemsl OZlY M croXacTH4ecKyro
CUMYJISLIUIO, C OLICHKON BEPOATHOCTH YCIECIIHON aTaKu B 3aBUCUMOCTH OT IIapaMETPOB.

4. YncnenHoe MOieIMPOBAHUE B3aHMO/ICHCTBHUS KJINEHTA ¢ (PU3NYeCKNM NPOCTPAHCTBOM
oT/AeIeHUs

Onucanue:

[ToBeneHue KIMEHTA B OT/ACICHUU (TPACKTOPUS, BpEeMs 0XKHIaHHsI, BEIOOP OKHA) MOXKET OBbITH
OIMCAHO CUCTEMOM yPaBHEHUH C 3aIla3bIBAHNEM WIH YPABHEHUSMHU B YaCTHBIX IIPOU3BOIHBIX.
ean:

IIoCTPOUTB U YUCIIEHHO PELIUTH MOJEIb HA OCHOBE METO/1a KOHEYHBIX PA3HOCTEN WIH CUCTEM
OJ1Y nns onTHMHU3ALMU IIOTOKOB KJIUCHTOB.,

O:xupnaeMblil pe3yabTar:

C++-nporpamma ¢ BU3yaiu3anueil TpaeKTOPHiA U OLICHKOW BpeMEHHU 00CTYKHUBaHUS NIPU Pa3HbBIX
KOH(UTypaIusix OTACICHHUS.

5. YeToiunBOCTh 1 00yCJI0BJICHHOCTH MO/IeJieil IPUHSATHS PeLlIeH! B peryJIupyeMou
cpene

Onucanue:

Pemienust 6aHKOBCKUX MOJIEIIEH TOJIKHBI OBITh YCTOWYHMBBI K MaJIbIM BO3MYIICHUSM BXOJIHBIX
JAHHBIX U UHTEPIPETUPYEMBI.

ean:

HccnenoBaTh 00yCIIOBIEHHOCTH 3a/1a4 ONTUMU3AIUH U CUCTEM YPaBHEHUH, JIEKAIIUX B OCHOBE
CKOPHHIA U PEUTUHIOB, C OLIEHKON YyBCTBUTEIbHOCTH PELLICHUN.

O:xupaeMblil pe3yabTar:

Ananus yrcna 00yClOBIEHHOCTH, OLIEHKA IOIPEIIHOCTH PEIICHHUS IPU BO3MYILEHUH JaHHBIX,
PEKOMEHIALINU TI0 PETYJIAPU3aLIUU.

6. YncaeHHOe MOIeJIMPOBaHNeE N0J1b30BaTEIbCKUX CLleHApHeB B MOOMJIBHOM NPHJI0KEHUH
Onucanue:

IToBenenue nonp3oBarenel (NOCaeA0BaTENbHOCTD AEUCTBUN, BPEMSI pEaKLIMN) MOJEIINPYETCS
KaK CTOXaCTUYECKUU MPOLECC.



easn:

Peann3oBaTh YNCIEHHYIO CUMYJISLUIO CLIEHAPUEB C UCIOIb30BaHUEM MeTo0B MoHTe-Kapio u
peLICHUs CUCTEM JIMHENHBIX YPAaBHEHUN U1 CTALIMOHAPHBIX PACIIPEIEICHUN.

O:xupaeMblil pe3yabTar:

I'enepatop cueHapueB Ha C++ ¢ OLIEHKOH BEPOATHOCTEN NEPEXOI0B U BU3yalIM3aluel TUIOBBIX
Iy TEH.

7. I'eHepanusi CHHTETHYECKHMX JAHHBIX ¢ COXPAHEHHEM CTATUCTHYECKUX CBOMCTB
Onucanue:

Tpebyetcs creneprupoBaTh HCKYCCTBEHHBIE TPAH3aKLIMOHHBIE JaHHBIE, COXPAaHSsl KOPPEIALUH,
pacnpeneneHHﬂ 148 BpeMeHHBIC 3aBUCUMOCTHU.

ean:

IIpuMEHUTDH YNCIIEHHBIE METOBL: pa3yIoKeHUE XOJIELKOr0 I KOPPEIUPOBAHHBIX I'ayCCUAH,
MHTEPHOJISILINIO U1 BpeMEHHBIX PsIIOB, METO/IbI 0OpAaTHOTO IPeoOpa30BaHus IS HErayCCOBBIX
pacIpenciIeHui.

O:xuaeMblil pe3yabTar:

C++-nporpamma, reHepupyIOLasi CAHTETUYECKUH 1aTaceT C KOHTPOIUPYEMBIMU
CTaTUCTUYCCKUMHU CBOfICTBaMH nu OLIGHKOf/'I paCCTOSIHI/IH 0 peaJIBHLIX JAHHBIX (HaHpI/IMep, qepe3
SMIUPHUECKUE PYHKIIUHN pacTpeieeHus).

8. UncsieHHasi OLleHKA HHBECTHIMOHHO NMPUBJIEKATEJIbHOCTH MAJIOT0 OM3Heca

Onucanmue:

PeiTuHr KOMIaHUK CTPOUTCS HAa OCHOBE PELIEHUS CUCTEMBI JIMHEWHBIX UJIN HEJTMHEWMHBIX
ypaBHEHUH, T1e Beca PaKTOPOB MOAOUPAIOTCS U3 YCIOBUI ONTUMAIILHOCTH.

ean:

PeanuzoBats metonbl pemienus CJIAY u Henuuelinbix cuctem (Hetoton, 3eiiaens) mis
BBIYUCIICHUS] PEUTHUHTA, & TAKKE OLICHUTh YCTOMYMBOCTH K MOTPEUTHOCTSIM B UCXOJIHBIX JAHHBIX.
O:xupnaeMblil pe3yabTar:

[Iporpamma, BerYHCIIsIONIas PEUTUHT, aHATU3UPYIOIIAas YyBCTBUTEIBHOCTD U BU3yIM3UPYIOIIAs
BKJIa/1 KaX/10T0 (pakropa.

9. YncJIeHHBIH CKOPMHT HA OCHOBE MOBEICHYECKHUX IPU3HAKOB

Onucanue:

Mozens KpeIuTOCIIOCOOHOCTH CBOAMUTCS K PEHICHHUIO 33a4l ONTUMHU3ALUHU UM CUCTEME
YPAaBHEHUU C peryJisipu3aluei.

ean:

Peanu3oBaTh UnCIEHHbBIE METOABI (TPAIUEHTHBIN CIIyCK, METOJ CONPSKEHHBIX IPAJUEHTOB) IS
HaXOXKJCHUS apaMEeTPOB MOJIEIH U OLEHUTh 00YCIOBICHHOCTD 3a]auu.

O:xupaeMblil pe3yabTar:

CH+-peanusanus anropurMa o0y4eHHus: CKOPUHTOBON MOJIENTH C OLIEHKOH MOTPEeHOCTH U
YCTOMYUBOCTH.

10. IIpennkTuBHas Mmoaeab ROI uH(pacTpyKTYypHBIX NPOEKTOB

Onucanue:

ITporuo3 3¢ppeKTUBHOCTH MPOEKTA ONMUCHIBACTCS HHTETPO-AudpepeHIInanbHbIM ypaBHEHHEM
nnu cuctemoit OJ1Y ¢ mapamerpamu U3 BHEIIHUX UCTOYHHUKOB.

ean:

YucnenHo pemnTs 3a1a4y Ko nim kpaeByto 3ajady ¢ UCIIOJIb30BaHUEM METO/10B PyHre—
KyTTa unm KoHeuHbIX pa3HOCTEN.

O:xnpaeMblil pe3yabTar:

IIporpaMma ¢ reoBu3yanu3anyei MporLo3a U aHaIu30M YyBCTBUTEIBHOCTH K CLIEHAPHBIM
napaMmeTpam.



11. YncsieHHBIIT aHATH3 NOBEACeHNS MOJIb30BaTe/eil undpoBoro pyod.s

Onucanue:

JlaHHBIE O TPAH3AKLHUAX MOJIEIUPYIOTCS KaK BpeMeHHbIE psifibl. TpeOyercst OleHUTh
MPOU3BOAHBIC, TPCHABI U TOYKU CMCHBI PCIKUMA.

ean:

[TpumeHuUTH YricaeHHOE TU(PEepEeHIIMPOBAHNE, CIUTAWH-UHTEPIIOSAIIUIO K METOIbI CTIIaKUBAHHS
JJIs BBISIBJICHUS MTATTCPHOB.

O:xupnaeMblil pe3yabTar:

AHal3 CKOPOCTU U YCKOPEHHMSI TPAH3aKIIMOHHON aKTUBHOCTHU C OILIEHKOW MOTPEITHOCTH
YUCJICHHBIX TPOU3BOJHBIX.

12. CpaBHeHHe YHCJIEHHBIX METOI0B PellleHNs 321a4 KOMIIbIOTEPHOI0 3PeHHS
Onucanue:

I'enepanus n300paxeHni B 3a1a4ax OaHKa MOXKET OBITh CBEJICHA K PEUICHUIO yPaBHEHUN B
YaCTHBIX NPOM3BOAHBIX (Hanmpumep, 1 y3noHHBIE MOJEIN).

ean:

CpaBHUTBH METO/bI KOHEUHBIX PA3HOCTEN, KOHEUHBIX JIEMEHTOB U CIIEKTPAJIbHBIE METOABI T10
TOYHOCTH, YCTONYMBOCTU U CKOPOCTU CXOAUMOCTH.

O:xupnaeMblil pe3yabTar:

Tabnuua cpaBHEHHS METOAOB C rpad)KaMu MOTPEIIHOCTH, BPEMEHEM BBITIOJIHEHUS U
BU3YaJbHBIMU IPUMEPAMU PELICHU.

Keiicsl or «<ABAJIAB»

1. Uncaennblii uutepderic 11 Bl-cuctembl Ha 0CHOBe aNMPOKCHMAIIAM 3aIIPOCOB
Onucanue:

3anpocsl moabp30BaTesnel mpeoOpasyoTcs B MapaMeTphl sl BBI30Ba aHAIUTHYECKUX (DYHKITHA.
Tpebyercs 4ncaeHHO aPOKCUMHUPOBATH HEM3BECTHBIE 3aBUCUMOCTH MEXy (hOpMYyITUPOBKOM 1
napameTpamu.

ean:

IIpuMeHUTH MeTOLBI UHTepHONAnTUU U MHK xmi1a mocTpoeHusa
OTO6paXEeHHUSI «TeKCT — IapaMeTphBI».

O:xupnaeMblil pe3yabTar:

CH++-Monynb, mpeoOpa3yromuii 3anpoc B YUCIOBbIE TApaMETPHI C OLIEHKON MOTIPEIIHOCTH
armmpoKCHUMaluu.

2. YncneHHbIH aHAIN3 00palleHUi Yepe3 KJIACTePH3alHI0 U CHHKeHHe Pa3MepPHOCTH
Onucanue:

OOpareHus mpeacTaBIeHbl BEKTOPaMHU. 3a7aya — BBISIBUTh KJIACTEPhI U KITIOUEBBIC
HaIpaBJICHUS.

ean:

PeanuzoBats SVD unu MeTO/ riaBHBIX KOMIIOHEHT JJIs1 CHUYKEHUS Pa3MEPHOCTH U
UTEpPalMOHHBIE METObI IS KJIAaCTEPU3ALIUU.

O:xupaeMblil pe3yabTar:

IIporpamma ¢ BU3yanu3anuei KJIacTePOB U OLEHKON YCTOMYHUBOCTU PEILICHUM.

3. UncneHHoe MOIeIMPOBAHNE HHKEHEPHBIX CHCTEM VISl TeHepallui JOKYMEHTAIlUH
Onucanne:

ITosicHUTENBHBIE 3aIIUCKU COAEPKAT PE3YJIBTAThl PACUETOB: HATPY3KH, TEIIIONOTEPH, IPOYHOCTb.
ean:

PeanuzoBath uncieHHble MeToAb (KoHeuHbIe pasHocTH, MHK) 111 pacuéra nHKXeHEepHBIX
BEJIMYHH 10 UCXOIHBIM JaHHBIM.



O:xupaeMblil pe3yabTar:
C++-nmporpamma, BBIYHCIISIONIAs TapaMeTpsl U pOpMHUPYIOLIast CTPYKTYPHUPOBAHHBIN OTUYET C
YHUCJICHHBIMU PC3yJIbTaTAMU.

4. YncneHHBIH aHAJHM3 CTPOUTEIBHBIX IUIONIA0K Yepe3 pelieHne 00paTHbIX 3a4a4
Onucanue:

ITo ¢oto u oTuéTam TpedyeTCst OLICHUTH MPOTPECC CTPOUTENHCTBA. ITO — 0OpaTHas 3aaaya JUIs
YPaBHEHUH pOCTa.

ean:

Pemute 00paTHYyIO 337a4y METOJIOM HAMMEHBIINX KBAJIPATOB MM UTEPATUOHHON ONTUMH3ALIHH.
O:xupnaeMblil pe3yabTar:

[Tporpamma, oleHHBAIOIAs CTENICHb 3aBEPIICHUS pAaOOT U BEPOSTHOCTh OTKJIIOHEHHUS OT
rpaduka.

S. UncjieHHOE MOEJIMPOBAaHHE PEKJIAMHOMN Y(PPEKTHBHOCTH KHJIbIX KOMILIEKCOB
Onucanue:

D¢ hexkTuBHOCTH peKIaMbl 3aBUCHT OT MHOXkKecTBa GakTopoB. TpedyeTcs HoCTpOUTh
PErpeCCUOHHYIO MOJIEIIb.

ean:

[Tpumenuts MHK u perynsipuszanuio st HIOCTPOCHUS MOJETH U OLIEHUTH 00YCIOBICHHOCTD
HOPMaJIbHOW CHUCTEMBI.

O:xupaeMblil pe3yabTar:

[Tporpamma, mporHO3UpYIOIIasi OTKJIMK MO XapaKTEPUCTHKaM OOBEKTa.

6. YucaenHas reHepanus mMa0JI0HOB JOTOBOPOB Yepe3 NapaMeTPHYeCKY0 HHTePHOJIS U0
Onucanue:

JloroBOpBI 3aBUCAT OT MapaMeTPOB (ILJIOMIAb, LIEHA, CPOKH).

ean:

Hcnonp30BaTh MHTEPIIONIALNIO U CIUTAMHBI 1711 TEHEpaLMK YUCIIOBBIX NOJIEH (IIJIaTexXHu,
mrpadsl) M0 BXOJHBIM JTaHHBIM.

O:xupnaeMblil pe3yabTar:

Monyb, BEIUHUCISIONIMM BCE YMCIOBBIE M0JIS JOTOBOPA C KOHTPOJIEM MTOTPEIIHOCTH.

7. IIporuo3 ciayu 00beKTOB Yepe3 YncJeHHoe pemieHHe Nu¢depeHINANbHBIX YPaBHEHUI
pocra

Onucanue:

[Tporpecc cTpoutenbcTBa MoAenupyercs AuddepeHnnanbHbIM ypaBHEHUEM.

ean:

YucnenHo pemnts 3agady Kommn u oueHuts BpeMs goctuxkenus 100%.

O:xupnaeMblil pe3yabTar:

IIporpaMmMa ¢ IpOrHO30M J1aThl CJAYX U JOBEPUTEIbHBIM HHTEPBAJIOM.

8. Yuc/ieHHBIH OMOLIHUK JISl IOKYIaTeseil KBapTHp

Onucanue:

OTBeThI Ha BOIPOCHI TPEOYIOT pacuéra UIMOTEKH, TUIATEKEH, CPOKOB.

ean:

Peanun3oBaTh UMCIIEHHBIE METOABI JIS PELICHUS HEJTMHENHBIX YpaBHEHUM (Hanpumep, Uit
pacuéra 3¢ (eKTUBHON CTABKH).

O:xnpaeMblil pe3yabTar:

C++-Moaynb, BBIYMCIAIOMNN TUIATEXKH, IEPEIIIaTy, CPABHUBAIOIIMM CLIEHAPUU C OLIEHKON
IIOTPELIHOCTH.



7. MaTtepuaibHO-TEXHUYECKOe o0ecredeHne Mo JUCHUIInHEe (MOAYJII0)

Ilepeyenb HHGPOPMALMOHHO-KOMMYHHKALMOHHBIX TEXHOJIOT UM

1. OnexrpoHHas noura (mail.ru, yandex.ru)

2 Yandex Browser

3. Cuctema yrpasnenust ooyuenuem Moodle — craya pabot
4 GitLab / GitHub — xpanenue u nmpoBepka kozga

IlepeyeHbr JWIEH3MOHHOTO M CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPAMMHOIO

olecrievyeHust
1. OpenOffice
2. GIT
3. Yandex Browser
4. Mozilla Firefox
5. Google Chrome
6. Python + Jupyter + Google Colab
7. SymPy/SageMath
8. Octave (anaior MATLAB)
9. CMake — cucrema c6opku nmpoekToB Ha C++

10. Gnuplot — Buzyanu3zanus rpa)ukoB 1 MOTPELUTHOCTEH
11. Visual Studio Code — pegaktop xoaa ¢ noaaepxkoit C++ u Git
12. LaTeX (Overleaf) — opopmiienre oTu€ToB ¢ MaTeMaTu4ecKUMU popMyIaMu

HaumeHnoBanue yueOHOM ayTMTOpUH, €€ OCHAIIEHHOCTh

No Bun pa6or
000pyTIOBaHHEM M TEXHUYECKUMU CPEICTBAMH 00yUEHUS

1. JlekOHHBIE 3aHATUSA | AyAUTOpUS, YKOMIUIEKTOBAaHHAS CTeUAIN3UPOBAHHON
MeOeIbI0 U TEXHUYECKUMU CPEICTBAMH 00y4eHUs

2. JlaGopaTopHble 3aHATUS | AyAUTOPHS, YKOMIUIEKTOBAaHHAS CTeUAIN3UPOBAHHON
MeOenbl0 M TEXHHUYECKUMH  CpeICTBaAaMHM  OOydYeHHS,
KOMIIBIOTEPaMHU, IPOSKTOPOM, IPOrPaMMHBIM 00ecrieueHuEeM

3. [TpakTudeckue 3aHATHS | AyTuTOpHUS, YKOMIUIEKTOBAaHHAS CTeUAIN3UPOBAHHON
MeOeIIbI0 U TEXHUUYECKUMU CPEICTBAMH 00yUeHUs

4. I'pynmnoseie Aypauropus, YKOMIUIEKTOBAHHAas CHeLUaIu3UPOBAHHOMN

(MHAMBUIYATIbHBIE) MeOeNbl0 W TEXHUYECKHMMH  CpPEACTBAMH  OOYyYeHWS,
KOHCYJIbTAIIUU KOMITBIOTEPAMH, TPOTrPAMMHBIM 00eCTICUeHUEM

5. Texymuii ~ KOHTposb, | Ayauropus, YKOMIUIEKTOBAHHAas CIelUaIu3UPOBAHHOMN
MIPOMEXKYTOUHAS MeOeNbl0 W TEXHUYECKHMMH  CpPEACTBAMH  OOYyYeHWS,
aTTecTaius KOMITBLIOTEPaMH, TPOrPAMMHEIM 00eCTIeueHUEM

6. CaMocTosTenbHast Kabuner s camMocTosTeNnbHON pabOThl, OCHAIIEHHBIH
paborta KOMITBIOTEPHOM TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUYEHUS K

cetu «MHTEpHET», MPOrpaMMON DKPAaHHOIO YBEIUYECHUS H
00ECIIEYEeHHBIH JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTeNbHYIO CPEly YHUBEPCUTETA.

ITpumeuanue: Konkperusanus ayauropuil u ux ocHaienue onpeaensercss OIIOIL.

Jst caMocTosiTeNIbHOM

paboThl  OOydYaromUXCcs  MPEAYCMOTPEHbI  IOMELICHHS,

YKOMITJICKTOBAaHHBIE CIICIMATN3UPOBAHHON MeOEeIblo, OCHAIIICHHBIE KOMITBIOTEPHOM TEXHUKOM C
BO3MOKHOCTBIO MOJKIIIOUEHHUSI K ceTu «MHTepHeT» U oOecrieueHHeM JIOCTYyNa B AJIEKTPOHHYIO
MH(POPMALMOHHO-00pa30BaTENbHYIO CpEely YHUBEPCHUTETA.




HanMenoBanne moMenieHun 1ist
CaMOCTOSITEIIEHOW PabOTHI
oOygarommxcs

OCHAIIIEHHOCTh TOMEIIEHHHN JUTs
CaMOCTOSITEIILHOM PabOThI
oOygarommxcs

prequLHHHeHSHOHHOFO
HpOFpaMNHHHT)OGeCHquHHH

[Tomemienue uist caMOCTOSITENBLHOM
paboThI 00yJaromuXxcst (AUTaTBHBINA
3a Hay4aHoit OuOnmoTexm)

MebGenb: yueOHast MmeOenb
Kommekr  cnenuanu3upoBaHHON
MeOeIn: KOMITBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMIIBIOTEPHAsI
TEXHHKAa C TONKIIOYCHHEM K
MH()OPMaMOHHO-
KOMMYHHKAIIMOHHOM
«HTepHeT» W JOCTYIOM B
JJIEKTPOHHYIO  WH(OpMaLMOHHO-
00pazoBaTeNbHYyI0 cpeny
0o0pazoBaTeNnbHOM  OpraHu3anuy,
BeO-KaMephl, KOMMYHHKAI[HOHHOC
obopynoBaHre, 0OeCTICUMBAFOIIEE
JOCTYH K  CETH  HMHTEpHET
(mpoBoHOE COCAMHEHNE u
OecrpoBOJTHOE  COEIMHEHHE O
texHosxorun Wi-Fi)

CCTH

Onepanmonnas cuctema Windows
10/11, maket Microsoft Office

Ilomenienre 1 caMOCTOSATEIIBHOM
paboTHI 00yJarOIIIIXCS

Mebensb: yueOHast MmeOenb
Kommekr  cnenuanu3upoBaHHON
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
Ob6opynoBanue: KOMIIBIOTEPHAsI
TEXHHKAa C TONKIIOYCHHEM K
HH(OpPMaMOHHO-
KOMMYHHKAIIMOHHOH
«/HTepHeT» W JOCTYIOM B
JJIEKTPOHHYIO  MH(OpMALMOHHO-
00pazoBaTeNbHyI0 cpeny
0o0pa3zoBaTenbHOM  OpraHu3anuy,
BeO-KaMephl, KOMMYHHKAI[HOHHOC
obopynoBaHre, 0OeCTICUMBAFOIIEE
JOCTYT K  CEeTH  HMHTEpPHET
(mpoBoHOE COCAMHEHNE u
OecrpoBOJTHOE  COEIMHEHHE O
texHoiorun Wi-Fi)

CCTH

Onepanmonnas cuctema Windows
10/11, maket Microsoft Office




