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AHHOTANMA

Kypc HampaBieH Ha 0O3HAKOMIJIGHHE CTYIEHTOB C OCHOBAaMH YHCIICHHBIX MeTonoB. OCHOBHOH ymop Oymer
ClIeNIaH Ha TUIEpOOIMueCKre ypaBHEHUS ¥ cucTeMbl. CTYJCHTBI TI03HAKOMSTCS C TEOPETHYECKUMH OCHOBAaMH
CETOYHO-XaPAKTEPUCTHYCCKUX YHCJICHHBIX METOIOB, IOHATHSAMHU AalIpPOKCUMALUK W  YCTOWYHBOCTH
pa3HOCTHOH 3amadu. BynyT paccMOTpeHBI pelIeHHs BOJHOBBIX YpPaBHEHHI, ONMUCHIBAIOIIMX JUHAMHYECCKOE
MOBE/ICHUE aKyCTHYECKUX, YIPYTHX, aHH30TPOITHBIX U MIOPUCTHIX cpell. BHMMaHue Oyaer ynesieHo HoydeHHI0
NPaKTUYECKUX HABBIKOB pEaJM3alliil BBIYMCIMTEIBHBIX METOJOB. B Xome Kypca HeoOxomumo Oyner
BBITIOJTHUTH KypPCOBOW MPOEKT, 3aKJIIOYAIOIINICS B pa3paboTKe MPUKIAIHOTO MPOTPAMMHOT0 00eCIieueHHs Ha
si3pike Python w/mmu C++.

1. lean u 3apa4n

].le.]'lb AUCHUIIINHBI
- 3HAKOMCTBO CTYACHTOB C OCHOBaMH YHCJICHHBIX METOIOB.

3agaun AUCHMIIHHBI
- (opmupoBanue y oOydarOIIMXCsl 3HAHWH MO YHMCIEHHBIM METOAAM, NMPUMEHSEMbBIM JUIS pEIICHUS
runepOOIMYeCcKUX CUCTEM YPaBHEHUH;

- (opmupoBanue y oOyyaromMxcs 3HAHUH MO aHATUTHYECKOMY HCCIICAOBAHHUIO THUIEPOOIHYECKUX
CHUCTEM YPaBHEHHUI;

- (hopMHpOBaHNE YMEHUI 1 HaBBIKOB PEaIM3aLuy PAaCUETHHIX AJITOPUTMOB Ha s3bIkax Python/C++.
2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-1.1 3HaeTr © CIOCOOEH  HCHONIL30BaTh B
nmpo)eCCUOHANBEHOW  NIeATEeNhbHOCTH  (PyHITaMEHTabHBIC
Hay4HbIC 3HAHUS B 00JacT (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1 Bnaneer cucremoii ¢pynnamentanbabix |OIIK-1.2 CrocoOeH 0000maTh W KPUTHYECKH OIICHHBATH
HAyYHBIX 3HAHHI B O0JIACTH ONBIT W PE3yNabTaThl HAyYHBIX HCCIEIOBaHUI B o001acTu
(hM3UKO-MaTeMaTHIEeCKUX HAayK npodecCuoHaTbHON e TEHHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTHHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HABBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I OUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKIIaJHBIX TPOTrPAMMHBIX ITPOITYKTOB

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS ¥ HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIlK-4.2 CrnocobeH TpUMEHSTh 3HaHWST B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1auy, (POPMYIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYYEHHBIX
pe3yabTaToB

[IK-3 Cnocoben npodeccuonansao padorars ¢ |[IK-3.3 CpnocobeH oOLeHHBATH TOYHOCTh IOJTYYEHHBIX
HCCIIeJ0BATEIbCKUM U UCTIBITATEIbHBIM IKCTIEPUMEHTAIBHBIX (UHCIICHHBIX) PE3YIbTAaTOB
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

3. IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs 110 JUCHUIINHE (MOLYJII0)

B pesynbrare ocBOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI

3HATB!
- (hyHIaMeHTalIbHbIE OCHOBBI TIOCTPOCHUS YMCICHHBIX METOJOB PEUICHHUS THIEPOOIHYECKUX CHCTEM
YPaBHEHMUIL;
- IOHATHUS PA3HOCTHOM 3a7]auy, alMpOKCUMALMH, YCTOMYUBOCTH, CXOAUMOCTH Pa3HOCTHBIX CXEM;
- ONpeAessIoIIME CHCTEMbl YpPaBHEHMH aKyCTUKM, YIPYTOCTH, AaHHU30TPOIIHOM yIpyrocrw,
JBYXKOHTHHYAJIbHBIX CUCTEM.

YMETB:



- QHAJTITUYECKU MCCIIE0BaTh TUNEepOOIMYECKIE YPAaBHEHHS U CUCTEMBI ypaBHEHHIA;
- HAXOIUTh COOCTBEHHBIC YMCIIa U COOCTBEHHBIC BEKTOpPAa MATpPHUI] aHAIUTHYCCKHUMHU M YUCICHHBIMU
METOJIaMU;
- HWCCIeNOoBaTh TUNEPOOTMYECKUE YpPAaBHEHUS M CHCTEMbl YpaBHEHUII Ha anIpOKCUMALUIO H
YCTOMYMBOCTE;
- CTPOUTH CTPYKTYPHBIE PACUETHBIE CETKHU;
- peasin30BBIBaTh Ha si3bIKe Python/C++ cxeMbl Ha paciiMpeHHOM MabIoHe;
- peasin30BBIBaTh Ha s3bIKe Python/C++ cxeMbl Ha KOMIIAKTHOM 1a0JIOHE.
BIIAJICTh!
- TCOPETHYECKHMMU M TIPAKTHUYCCKHMMHU 3HAHUSIMU O THIEPOOIMYECKHX CHCTEMax ypaBHEHUH U
YHCIIEHHBIX METOAAX UX PELICHUS.

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbI (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 BBenenne B 4YHCIIEHHBIE METOOBI H 3 3 3
MaTeMaTH4eCcKue MOJEIH
IIpocreiiee rUnepooInIecKoe
) ypaBHEHHE nepeHoca, 3 3 3
CETOYHO-XapPaKTEPUCTUICCKUI ~ METO[,
MHOTOMEpHBIE 3a/1a4H
3 OAHOKOHTHHYaIbHBIE MOJEIN 3 3 3
JIByKOHTHHYaIbHBIE MOJIEH 3 3 3
5 KonTakT Mexmy cpemamu ¢ pa3IMyHON 3 3 3
peosoruei
Hroro yacos 15 15 15
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 45 ygac., 1 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)
1. BBeneHre B UMCIIEHHBIE METOIBI 1 MAaTEMATHUYECKHE MOJICITN

Judpdepennmanbias 3amada, pa3sHOCTHAs 3ajaya, MOHATHA AalPOKCUMALUH, YCTOHYUBOCTH,
CXOIMMOCTH. UHMCICHHOE HCCIIEOBaHHE MOPSKA CXOAUMOCTH cXeMbl. Ompenessionye CHCTEMBbI
YpaBHEHUH JUIS aKyCTHYECKOTO, JIMHEWHO-YIPYroro, aHU30TPOITHOIO M MOPHUCTOTO/HACHIIIEHHOTO
MPHOIINKESHUH.

2. Ilpocreiimee runepOOINYECcKOe ypaBHEHHE IEPEHOCA, CETOYHO-XapaKTepHUCTUUECKUH MeTOox,
MHOTOMEpHBIE 3a/1a4H




Bun ypaBHeHUs, aHATUTHYECKOE pelIeHHe, 001aCTh 3aBUCUMOCTH, TPAHUYHOE ¥ HAYaJIbHOE YCIIOBHS.
Uctopus pa3BuTHs, IpsMOil 1 00OpaTHBIA METO/bI, OHATUE XapaKTEPUCTUK, MHBapHAaHTOB PuMaHa.
Mertoa pacuieryieHus o IPOCTPAHCTBEHHBIM HAIPABICHUSAM, METO]] PACIICIUIEHHS 10 (pU3NIECKUM
rpoleccam, CTpYKTypHBIE U HECTPYKTYPHBIE PACUETHBIE CETKU.

3. OI[HOKOHTI/IHyaJ'H)HLIe MOACIN

Kanonnueckass 3amuch Uil aKyCTHYECKOM, HM30TPONHON yHpyroil W aHW3OTPONHOM Cperdbl, BHJ
MaTpHUILl CUCTEMBI, KOJINYECTBO M 3HAYCHUSI COOCTBEHHBIX YHCET U COOCTBEHHBIX BEKTOPOB 3a1a4H.

4. JIByKOHTHUHYaJIbHbIE MOJIENIN

Kanonuueckast 3amuch JUisi MOPUCTON HACBHIMIEHHOW Cpenbl, BUA MAaTPHI] CHCTEMbI, KOJIMYECTBO U
3HAYCHUS COOCTBEHHBIX YMCET M COOCTBEHHBIX BEKTOPOB 3a/1a4H.

5. KoHTakT MeXIy cpenaMu ¢ pa3InyHON peoorueit
SIBHOE BBIJICIIEHHE, KOTMYECTBO YCIOBUI Ha KOHTAKTE, peaau3alus IPaHUYHBIX KOPPEKTOPOB.

5. Onucanne MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0MMO AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

[epcoHanbHBIN KOMIBIOTEP UK HOYTOYK C YCTAaHOBJICHHBIM KoMImisTopoM Python/C++ un
CTOPOHHMMH CBOOOTHO pacrpoCTpaHsIeMbIMUA ONOIHOTEKaAMH.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. S3b1k porpammupoBanust C++ (crangapt C++11) : Kparkuit kypce [Tekct] = A Tour of C++, [yue0.
nocobue s By3oB] /beepn CtpaycTtpyn ; nep. ¢ anrt. nox pea. H. H. Maprteinosa. -M., BUHOM,
2017

2. Ilporpammuposanue Ha Python 3 : IlogpoGHOe pykoBoactso [Tekct] = Programming in Python 3 :

[yueb. mocobue aist By30B] / M. Cammepdui; niep. ¢ anm1. A. Kucenesa .— CI16 : Cumson-ITnroc,
2015 .— 608 c.

JomnonHutenbpHas auTeparypa

1. Jlexuu o BeramcnuTenbHON Marematuke [Texct] / U. b. Iletpos, A. U. Jlo6aros - M.BMTHOM.
J1a6. 3nanwmii ; Uarepuer- Yausepcuret Mudopmanmonnsix Texnomnornid,2017

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILIMHe (MOAYJII0), BKJII0Yasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha naGoparopHbix paboTax UCHOIb3YIOTCS MYJIbTHMEANIHBIC TEXHOJIOTHH, BKITIOUAs IEMOHCTPAIINIO
Npe3eHTALUN.

B mporiecce caMoCTOsSTENbHON padoThl 00YYAIOIIUXCS BOBMOYXKHO UCITOJIb30BAHUE TAKUX MTPOrPAMMHBIX
cpenacTs, kak Microsoft Visual Studio, Jupiter Notebooks, Anaconda, Wolfram Mathematica u nip.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)



OOyuatomuiicsi Kypcy HODKEH OCBOMTH OCHOBBI UYHCIIEHHBIX METOJOB, MAareMaTHYeCKHUE MOAECIH
JUHAMUYECKOTO IOBEJNEHUS PA3IMYHBIX Cpell, CETOYHO-XapaKTEPUCTUUECKUH YuciIeHHbIH Meron. OH
JIOJDKEH HAy4HUThCS IPUMEHATH IIOJIyYCHHBIE 3HAHUS HA IPAKTUKE, PEalU30BbIBATH PACUETHBIC
QITOPUTMBI B BUje TporpaMM Ha s3bike Python/C++. OcBoeHue Kypca He CBOAMTCS TOJNBKO K
MocemeHnio 3ausaThii. OCHOBOH YCIEIIHOTO MPOXOXACHUS Kypca SIBISIETCS CaMOCTOsITeIbHas pabora
CTyZI€HTa, KOTOpasi BKIIIOUAeT B ceOsL:

- IpopaboTKy MPUMEPOB MPOTPaMM U aHATUTHUECKUX BBIKIIAJIOK C 3aHATHIH;

- BBIIIOJIHEHUE JOMAIIHUX 3aJaHul;

- NU3y4YeHue JOMOTHUTEIbHBIX MaTEPHAJIOB TI0 MOHOTPa(UsAM, CTaThsIM U CIIPABOYHHUKAM.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHIUBUAYaIbHBIX KOHCYIBTAllHN.

Ilokazarenem BlIafeHHs MAaTEpUaJIOM CIY)KHT YMEHHE pEIlaTh BBIYMCIWUTENBbHBIC 3amadu. g
(hopMHpOBaHUSI yYMEHHUS NPUMEHATHh TEOPETUUYECKHE 3HAHUS Ha IPAaKTHKE CTYICHTY HEOOXOAMMO
CaMOCTOATENBHO pellaTh 3ajJlaud, nucath nporpammbl Ha Python/C++. Tlpu pemenun 3amad CTOUT
aKIEHTUPOBAaTh BHUMAHUE Ha KaYeCTBE HAIMKMCAHHOIO KOAAa W €r0 HAIIAAHOCTH, IIOJHOM IIOHUMAaHUU
BCEX OTaloB peUIeHUs 3afaun. BaxkHo m00uTbCA NMOHMMAaHMA M3y4aeMOro MaTepuaiga, a He
MEXaHMUYECKOTO €ro 3allOMUHAaHMs. 1Ipy 3aTpyaHEHMHM M3y4eHUs OTAEIBHBIX TEM, BOIIPOCOB, CIENYET
o0palnarbcs 3a KOHCYJIBTAIMSAMU K ITPETIOAaBaTeio.

Bremonnenne aomamHuX 3ajaHuil  sBuseTcs o0s3aresnbHBIM. JlomMamiHue 3agaHus MOTYT OBITh
YaCTUYHO MM ITOJHOCTBIO 3aMEHEHBI 110 PEIICHUIO IIPEMOAABaTENI Ha HECKOIBKO KYPCOBBIX IIPOEKTOB.
Crioco6 oopmileHHUS U OTIIPABKH pabOT cOOOIIAETCs IPernoiaBareieM JOMOTHUTEILHO.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa NpuKIaTHON Te0PU3NKU

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

Pa3paborunk: B.U. Tony6eB, kana. ¢pu3.-MaT. HayK, JOICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
UH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HABBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaLMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I OUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKIIaJHBIX IPOTrPAMMHBIX IIPOITYKTOB

OIlK-4.2 CrnocobeH TpUMEHSTh 3HaHWS B  0O0NacTH
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yJabTaToB

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeI0BATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU TTAKETaMU TPUKIIAQTHBIX
MporpaMm) B n30paHHON ITPEIMETHOM 00IacTH

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX
AKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yIbTaToOB

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC HUZYUYCHHUA JUCHUIIIMHBI «CeTOLIHO-XapaKTepI/ICTI/I‘leCKI/IC METOABI B 3aJadax FGO(I)I/BI/IKI/I»

00yJaromuiics JOmKeH:

3HATb:

- (byHI[aMeHTaJ'ILHLIe OCHOBBI IIOCTPOCHUA YHUCIICHHbBIX METOAOB PCIICHHUA FI/IHep6OHI/I‘I6CKI/IX CUCTEM

YpaBHEHMI;

- IOHSTHUS Pa3HOCTHOM 3aa4H, allllPOKCUMALIUU, YCTOHYUBOCTH, CXOAUMOCTH Pa3HOCTHBIX CXEM;
- ONpEeNeNsIoONME CHUCTEMBl YpPAaBHEHHH aKyCTHKH, YNPYTOCTH, aHU30TPONHOW YIpPYrocCTH,

JBYXKOHTHHYaJIbHBIX CUCTEM.
yMeThb:

- QHAJTMTUYECKU MCCIIE0BaTh TUNepOOIMYECKIE YPAaBHEHHS U CUCTEMBl ypaBHEHHIA;
- HaXOJOUTb COOCTBEHHBIC YHCJIAa U COOCTBEHHBIC BEKTOpAa MAaTpHL] aHAIUTUYECKHUMU M YUCICHHBIMHU

METOHAMHU;

- HCCICIOBATb FI/IHep6OJ'H/I‘l€CKI/Ie YpaBHCHUA U CHUCTCMbI ypaBHeHI/Iﬁ Ha almnpoKCUMalul ¢

YCTOMYMBOCTE;

- CTPOUTH CTPYKTYPHBIE PACUETHBIE CETKHU;
- peasin30BBIBaTh Ha si3bIKe Python/C++ cxeMbl Ha paclMpeHHOM Ma0IoHe;
- peasin30BBIBaTh Ha s13bIke Python/C++ cxeMbl Ha KOMIAKTHOM LIa0JIOHE.

BJaJeTh:
- TEOPETUYECKUMHU U TPAKTUYECKUMU
YHUCJICHHBIX METOJaX UX PEIICHMUS.

3HAaHUAMH O FI/IHCP6OJII/I‘I€CKI/IX cucreMax ypaBHeHI/Iﬁ n

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

IIpumMepsl KOHTPOJIBHBIX BOIIPOCOB Ul TEKYIIET0 KOHTPOJII OCBOEHUS MaTepuaa:

1) Matite onpeaencnue auddepeHnnanb-HON 1 pa3HOCTHOM 3a1a4?

2) YUro Takoe anmpoKCUMaIus, yCTOMYUBOCTh, CXOAUMOCTh Pa3HOCTHOMN 3a1aun?

3) Kakue npoiiecchl ONMUCHIBAIOTCS THIIEPOOTUIECKOM CUCTEMOH ypaBHEHH?

4) MoryT 1 B aKyCTUYECKOU Cpelie pacpOCTPAHITHCS CIBUTOBBIE BOJTHBI?




5) CKoJbKO TPaHUYHBIX YCJIOBUH HEOOXOIMMO JUISi TIOCTAHOBKH 3aJa4d O JUHAMHYECKOW Harpyske
MOPUCTOH cpenbl?

IIpumeps! yripa)KHEHHH Ha TIPOBEPKY 3HAHMM:

1) TlonmyunTe aHaNMUTUYECKH COOCTBEHHBIC 3HAUCHUS W COOCTBEHHBIE BEKTOpA IS aKyCTUYECKOU
CHCTEMEL.

2) PeanusyiiTe unciIeHHOE peEIICHHWE ypaBHEHHA IepeHOca B OAHOMEPHOM CIIy4ae ISl TOCTOSHHBIX
k03¢ pruLMeHTOB.

3) BeiBequTe MHTEPIOSIIMOHHEIN ITOJMHOM JIJIsi KOMIIAKTHOM MPOIOJKEHHON CXEMBI.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

[lepeueHb KOHTPOIBHBIX BOMPOCOB:

1. Twumepbonmuveckoe ypaBHEHHE U CHCTEMa YpaBHEHUH. ATNNpOKCHMAIMs, YCTOWYMBOCTh H
CXOUMOCTb.

2. CeTo4HO-XapaKTepUCTUICCKUH UWCICHHBIA METOI Ha MpUMepe MHOTOMEPHOTO YpaBHEHUS
nepeHoca.

3. AxkycTtuueckas cpefa: ONpeessiollie COOTHOIIEHUS, KAHOHUYECKUN BHUJ CHUCTEMbI, HauaJlbHBIE U
TPaHUYHBIC YCIIOBUS, 00JIACTh 3aBUCHMOCTH PEIIICHUSI.

4. Vopyras cpena: ONPEACISIOIUE COOTHOIICHUS, KAHOHWYECKUI BHUJ CHCTEMbl, HaudaJlbHbIC U
IpaHUYHBIC YCIIOBHSA, O0JIACTh 3aBUCUMOCTH PEIICHHS

5. AHM30TpOIIHAs Cpefia: ONPEAEIAIONINe COOTHOIIEHUS, KAHOHUYECKUH BHJI CUCTEMbI, HAYaJIbHBIE U
TpaHUYHBIC YCIIOBUS, O0JIACTh 3aBUCUMOCTH PEIICHUS

6. Ilopucrass HacblllEHHAs Cpela: OMPEACHSIONIME COOTHOIICHUS, KAHOHUYECKUU BHUJ CHUCTEMBI,
HavyaJbHbIC U TPAHUYHBIE YCIOBUS, 001aCTh 3aBUCMOCTH PEIICHUS

7. Merton 3agaHusl TPAHUYHBIX YCJIOBHM TIPU pEaATM3alMHM BBIUUCIUTENHHOTO ajropuT™Ma st
TUNEPOOTNIECKON 33 1auH.

8. Peanuzanus SBHOr0 KOHTAKTHOTO YCJIOBHUS B CETOYHO-XapAKTEPUCTUUECKOM METOZE.

9. CxembI Ha PACIIUPEHHOM IIa0JIOHE - TIOPSIOK AIMMPOKCUMAIINH, UCCIIEIOBAHIE YCTOWIMBOCTH.

10. KommnakTHbIe MPOJOKEHHBIE CXEMBI - 00Ias ujaes, BBIBOJ, OCHOBHBIX COOTHOIIEHUH, OIlEHKA
MOPSIJIKA alMPOKCUMAIIUH.

11. TouHble aHamuTHUECKHE penieHus - ¢yHKus [puHa, 3amada JIamba, Tutockue MpOJONBHBIE U
MOINEPEUHBIC BOJIHBI.

12. Tloaxoapl K MOCTPOCHHUIO MAPAJJICIBHOTO BBIYMCIUTEIBHOIO aJropuTMa IOJl COBPEMCHHBIC
BBICOKOITPOU3BOAUTENBHBIE CHCTEMBI.

13. Cnyuaii pa3pbIBHBIX KOA(GGUIIMEHTOB B TUIEPOOIMYECKOM YpaBHEHUHM - WU pealu3aiuu
pPacYETHOrO aAJITOPUTMA.

14. KonnyecTBO TpaHUYHBIX YCIIOBUH, HEOOXOMUMBIX JJISl TTOCTAHOBKH KOPPEKTHON MaTeMaTU4eCKOn
3aJ1a4i TUTIEPOOIMYECKOTO THTIA.

15. CTpyKkTypHBIe 1 HECTPYKTYPHBIE PACUETHBIE CETKH - IPEUMYIIIECTBA U HENOCTATKH.

Kpurepun onennBanus

Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.

Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha NPAaKTHKE MPU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX PELICHUH.

Onenka OmIMYHO 8§ Oa/uIOB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON IMPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbHOE 00OCHOBAHME MPUHATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.



OHGHKa XOpouIo 7 0alI0B - BEICTABISACTCS CTYACHTY, €CJIKM OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, yMeCcT NPUMCHATH IIOJIYUCHHBIC 3HAHWA Ha IMPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThL.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILLECTBY M3JIAaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPble HETOYHOCTH.

OHGHKa XOpo1Io 5 0aIoB - BEICTABISAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MaTCpuall, rpaMOTHO
" IO CYHICCTBY H3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IIPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUHU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OneHka ymoBIETBOPUTENbHO 4 Oaiya - BBICTABISIETCS CTYIEHTY, MOKa3aBIIeMy (parMEeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKON MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieiibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEeHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

OreHka yIOBICTBOPUTEIbHO 3 Oamia - BBICTABISIETCS CTYICHTY, MOKa3aBIIEeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B M3JIOKEHUH IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JieiaMH y4eOHOH MpOorpaMmbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM MIPUMEHSET MOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1rieHKa HEYIOBIECTBOPUTENBHO 2 0aluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(bOpMyITHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh ITOJyYCHHBIC 3HAHHS TP PEIICHUN
THIIOBBIX 33]1a4.

OueHka HEYIOBIETBOPUTENbHO 1 0aml - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep)KaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne ommOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHHS THIOBBIX MPAKTHYECKHX
3a/ad.

5. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1K) oNbITA AESITEILHOCTH

JuddepeHIMpOBaHHBIA 3a4e€T NPOBOAUTCS IO HUTOraM CAAYd MNPAKTUYECKUX U TEOPETUUYECKHX
3aJaHUH, IPEeayCMOTPEHHBIX IIPOrpaMMOM TUCIMILIMHBI, IyTEM OPraHM3aLUU CIIELUAIbHOIO OIpoca,
MPOBOJMMOTO B YCTHOH popMe, a TakKe 3alUThl BBITYCKHOTO MMPOEKTA.



