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AHHOTANMA

Kypc HampaBiieH Ha 03HAKOMJICHHE CTYIEHTOB C OCHOBaMH CETOYHO-XapaKTEPHUCTUUECKOTO MeTona. JlaHHbIH
METOJ] YCHEUIHO NMPHUMEHSETCS I MOJCIUPOBAHUS CEHCMHUYECKUX BOJH B I'€TEPOTCHHBIX ICOJIOTHYECKUX
cpenax. CTyneHTHl O3HAKOMATCS C TEOPETUYECKUMH OCHOBAMH CETOYHO-XapaKTEPHUCTHUSCKUX UYUCICHHBIX
METOJIOB Ha CTPYKTYPHBIX M HECTPYKTYPHBIX pacuéTHBIX ceTkax. [Ipu 3ToM B Hawase Kypca OymyT MOBTOPEHBI
OCHOBHBIC TIOHSTHS: AaNpPOKCHMAIUs, YCTOWYMBOCTh, CXOJMUMOCTb, MOHOTOHHOCTH CXeM. I[lOCKOJIBKY
peanbHble TEOJOTHYECKHE CpeIbl ONMCHIBAIOTCA JIOCTAaTOYHO CJIOKHBIMH MEXaHUKO-MaTeMaTH4eCKUMH
MoAeIsIMH, OyIeT pacCMOTpeH psia  NPHOMMKCHHWH: aKyCTHYEeCKOe, YIPYyroe W30TPOIHOE, YIPyroe
AaHW30TPOITHOE U JIBYXKOHTHHYaJIbHOE MpUOIIKeHue. J[onoaHuTeNbHO OyIyT pacCMOTPEHBI OTIINYMS Pa3HBIX
MOAXO0B K IIOCTPOCHUIO YHWCICHHOTO PEUICHWS OJHOW BOJNHOBOW 3amaud. BHuMaHuWe OyaeT yneneHo
MOJTYYEHHUIO MPAKTUYECKUX HABBIKOB pEaln3alliM BBIYMCIUTEIBHBIX METOZOB. B xome kypca HeoOXoqumo
OyZleT BBINIOJIHUTH KYpCOBOH IPOEKT, 3aKJIIOYAIOMIMHCS B pa3padOTKe MPHKIAJHOTO IPOrPaMMHOTO
obecnieuenns Ha si3bike Python w/mmu C++.

1. lean u 3apa4n

]_le.]'ll) JAUCHUIIINHBI

Lenpro AHUCHMIIIMHBI SBISIETCS 3HAKOMCTBO CTYAEHTOB C OCHOBaMHM OJIHOTO KJlacca METOJIOB,
UCTIONB3YEMBIX ISl PELICHHs TUIEepOOIMYECKIX CHCTEM YPaBHEHUH — CETOUHO-XapaKTePUCTHUECKUMHU
MeToaaMu. CTyACHTHI TO3HAKOMSITCS C TEOPETHUECKUMU OCHOBAMH CETOYHO-

XAapaKTEpUCTHUUYECKUX HYHUCJIEHHBIX METOAOB, MAaTeMaTHMYECKUMHU MOJIENISAMH, OIHCHIBAIOLIUMHU
JMHAMUYECKOE MOBEJCHNE aKyCTHYECKUX, YIPYTUX, aHU30TPOITHBIX U NOPHUCTHIX cpel. CyliecTBeHHOe
BHUMaHHE Oy/eT yAEICHO MOTy4YEHHIO IPAKTHUECKUX HABBIKOB pean3aluu

HCCIICAOBATEIbCKIUX PACYETHBIX KOMIIBIOTEPHBIX Mporpamm. B xome kypca HeoOxomumo Oyner
BBIIIOJITHUTh KypCOBOM MPOEKT, 3aKJIIOYaloIuiics B pa3paboTKe NPHUKIATHOTO MPOrpaMMHOTIO
oOecnieyenns Ha si3bike Python w/mmm C++.

33]13‘[1/[ JAUCHUIIINHBI

- ¢opMmupoBaHuEe y OOYYAIOIIMXCS 3HAHUM MO YUCIECHHBIM METOAaM, NMPHUMEHSEMBIM Ui PEIICHUS
THIIEPOOINYECKUX CHCTEM ypaBHEHUI;

- (opmupoBaHHEe y OOy4arolIIMXCs 3HAHUN 10 AHAIUTHYECKOMY HCCIEJOBAHHMIO THIEPOOINYECKUX
CUCTEM YpaBHEHUM;

- (hopMupoBaHHe yMEHUI 1 HABBIKOB PEAIN3aLMU PACUETHBIX AITOPUTMOB Ha si3bIkax Python/C++.
2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananuzupyet npoOJIEMHYIO CUTYaLHIO KaK CHCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymiecTBisier TIOMCK BapHaHTOB  pELICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CUTyalldd Ha  OCHOBE

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
JOCTYITHBIX HCTOYHUKOB HH(POPMALHH

aHaJM3 MPOOIEMHBIX CUTYyalluii Ha OCHOBE
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

YK-1.3 Pa3pabarsiBaeT CTpaTeruto JOCTHKEHUS
[IOCTABJICHHON 1eJIM Kak I10CJIE0BaTeIbHOCTh IIaroB,
NpEeNBHUIA PE3YNbTaT KakIOr0 W3 HUX W OLIEHHWBAs HX
BIMSIHUE  Ha  BHEIIHEE  OKPY)XEHHE  IUIaHUpyeMOI
JEATEIBHOCTH W Ha B3aUMOOTHOIIEHHUS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

OIIK-1.1 3HaeT W cHocoOGH  MCIONbL30BaTh B
npo(eCCUOHANBHON  JIEATENBPHOCTH  (PyHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1 Bnaneer cuctemoit pynnamentransabix |OIIK-1.2 CrnocobeH 0600marh U KPUTHYECKH OIICHUBATH
Hay4YHBIX 3HAHUH B 00JacTn OIBIT M PEe3yJbTaThl HAYYHBIX HCCIICJOBaHUI B 00IacTu
(HU3MKO-MaTEMaTHYECKUX HAyK npo(heCCHOHATBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCIUIIMHAPHBIC CBS3U B O0OJIACTH
MareMaTHuK ¥ (U3UKH U CHOCOOCH HMX MPHMEHSTH IPH
peleHun 3a1a4 NpoQeccCuOHaNBHON AEATENbHOCTH




OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NeSTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npodecCHOHANbHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 CrniocoGen OLICHUBATh AKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel mpodeccrnoHanbHON
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bHU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CrnocobeH mnpuMeHSTh 3HaHUS B 00JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS HAYYHOTO HCCIICIOBAHUS

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHUIO

kB (puKaIyy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMasI COIMAJIbHBIE, STHHUECKUE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHUINS

OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO
BOCIIPUHUMAs COIIMAJIBHEIE, ITHHYECKHE,
KOH(ECCHOHAIBHBIC U KYJIBTYPHBIC Pa3IndHs

OIIK-5.2 Bnaneer
KOJUIEKTUBOM B
eI TEIIHbHOCTH

HaBBIKOM
chepe  cBoelt

PYKOBOJICTBA ~ MAaJIbIM
npodeccruoHaIbHOM

OIIK-5.3 CrpeMurcss K TIOIYYECHUIO HOBBIX 3HAHHMH,

poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHUS AUCHUIIMHBI 00y4alOIINecs JOIKHbI

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

- IIOHATHA paBHOCTHOI)'I 3aa4y, arrmpoKCuMalunu, yCTOﬁ‘IHBOCTH, CXOOAUMOCTH Pa3HOCTHBIX CXEM,

AKyCTHKH, YIPYTOCTH, aHU30TPOIHOW YIPYrOCTH,

- QHAJTITUYECKU MCCIIE0BaTh TUNEepOOIMYECKIE YPAaBHEHHS U CUCTEMBl yPaBHEHHIA;
- HaXOJOUThb COOCTBEHHBIC YHCJIA U COOCTBEHHBIC BEKTOpAa MAaTpHI] AaHAIUTHYECKHMMU M YUCICHHBIMHU

- HCCICOOBATb FI/IHep6OJ'H/I‘l€CKI/Ie YpaBHCHUA HU CHUCTCMbI ypaBHeHI/Iﬁ Ha almpoKCUMalui ¢

- peasin30BBIBaTh Ha si3bIKe Python/C++ cxeMbl Ha paclMpeHHOM Ma0IoHE;

3HaTh:

YpaBHEHMI;

- ONpeAessIolIde CHCTEMbl ypaBHEHMH

JBYXKOHTHHYaJIbHBIX CUCTEM.
YMETb:

METO/laMU;

YCTONYMBOCTB;

- CTPOUTH CTPYKTYPHBIE PACUETHBIE CETKHU;

- peasin30BBIBaTh Ha s13bIke Python/C++ cxeMbl Ha KOMIIAKTHOM LIa0JIOHE.
BJIaJICTh:

- TCOPCTHYCCKMMU U MPAKTHUICCKUMHU
YHUCJICHHBIX METOAAaX UX PCIICHU.

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

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

Tema (pazmen) TUCITUTUIHHEL

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

CamocT.

JlaGopar. paboTsI pabora

Jleknun | Cemunapsbl




1 OCHOBBI YHCIIEHHBIX METOZOB 5 10

) Maremarnyeckue MOJIENIN 5 10
JMHAMHUYECKOTO TIOBEJICHUS CPe

3 [Ipocreiiee TUNIEPOOTNIECKOE 5 10
ypaBHEHHE IepeHoca

4 CeTouHO-XapaKTepUCTHIECKUN METOJ 5 10

5 MHoromMepHbIe TUIIEPOOTHNYECKHE 3aa9H 5 10

6 VY4€T paznu4HbBIX PEOJIOTHI Cpeabl 10 10

7 I'pannyHBIE YCIOBHS M KOHTAKT MEXIY 10 10
cpenamu

3 Pazmmunele moaxonsl K OJHON BOJIHOBOM 15 20
3aade

Hroro wacos 60 90

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 180 yac., 4 3au.en.

4.2. CopaepxaHue IUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 3 (Ocennwii)
1. OCHOBBI YHCIIEHHBIX METOJIOB

Hudpdepennmanbhas 3amada, pa3HOCTHAs 3ajaya, MOHATHA AalIPOKCHMALUH, YCTOHYMBOCTH,
CXOOUMOCTH. YHCIIEHHOE HCCIIEN0BAHUE MOPSAKA CXOAUMOCTH CXEMBI.

2. Maremarnyeckue MOJIEIN JUHAMHYISCKOTO MMOBCACHUSA CpCa

Ompenensiomue CUCTEMbl YpaBHEHHH JUIl aKyCTHYECKOTO, JMHEHHO-YIPYroro, aHH30TPOITHOTO
MOPUCTOTO/HACKIIIIEHHOTO MPHOINKESHUH.

3. llpocrteiimee runepdbonIecKkoe ypaBHEHUE MEPEHOCa

Bun ypaBHeHUs, aHATUTHYECKOE peIlIeHHE, 001aCTh 3aBUCMMOCTH, TPAaHMYHOE M Ha4aJIbHOE yCIOBUSI.
4. CeTOYHO-XapaKTEePUCTUIECKUN METO

Ucropus pa3BuTHs, IpSIMOI 1 00paTHBIN METOIbI, IIOHITHE XapaKTePUCTHK, MHBAPUAHTOB PumaHa.
5. MHOTrOMepHBIE TUTIEPOOINIECCKUE 3a/1a41

Mertoa pacuiernyieHus o NPOCTPAHCTBEHHBIM HAIPABICHUSAM, METO]] PACIICIUIEHHS 10 (pU3NIECKUM
poreccam, CTpYKTypHBIE U HECTPYKTYPHBIE PACUETHBIE CETKU.

6. YY€T pa3nu4HbBIX PEOJIOTUI Cpebl

Kanonuyeckas 3amuch Al aKyCTUUECKOH Cpezbl, BUJ MaTpPHULl CUCTEMBbI, KOJIMYECTBO U 3HAUYEHUS
COOCTBEHHBIX YHMCEJI M COOCTBEHHBIX BEKTOPOB 3afadr. OCOOCHHOCTH YIPYroW, aHU30TPOITHOW U
IIOPUCTOM Cpex.

7. I'paHUYHBIE YCIIOBUS U KOHTAKT MEXKYy CpelaMU
SIBHOE BBLJIEJIEHUE, KOJTMUECTBO YCJIOBUM HA KOHTAKTE, pealu3alys IPaHUUHbIX KOPPEKTOPOB.

8. Paznnunble moaXoabl K OJHOM BOJIHOBOM 3aja4ue




ITocTpoenne pac4€THBIX aJTOPUTMOB (KOHEYHO-Pa3HOCTHBIH, TICEBIOCTIEKTPAIIBHBIM,
KOHEYHO-2JIEMEHTHBIN, METOJ] CHEKTPaIbHBIX 3JIEMEHTOB, KOHEYHO-OOBEMHBIN, pa3phIBHBIM METO[
lNanépkrna) Ha mpuMepe aKyCTHUECKOW\yIpyroi THHAMHYECKON 3aaqH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

[epcoHanbHBIN KOMIBIOTEP UK HOYTOYK C YCTAaHOBJICHHBIM KoMmwistopoM Python/C++ un
CTOPOHHMMH CBOOOHO pacrpoCTpaHsIeMbIMUA ONOIHOTEKaMH.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. SA3b1k mporpammupoBanusi C++ [Tekct] = The C++ Programming Language, [yue6. nocobue amnst
By30B]| /beepH CtpaycTpyn ; niep. ¢ anr1. nof pen. H. H. MapreiaoBa. -M., BUHOM, 2017
2. IIporpammuposanue Ha Python 3 : IlogpoGHoe pykoBoactso [Tekct] = Programming in Python 3 :

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

JomnonHurenbpHas auTeparypa

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

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HUCIOJIb3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o JMCuMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha naGoparopHbix paboTax UCHOIb3YIOTCS MYJIbTHMEANIHBIC TEXHOJIOTHH, BKITIOUas IEMOHCTPAIINIO
Npe3eHTAlUN.

B mporiecce caMoCTOsSTENEHON padoThl 00YYAIOIIUXCS BOBMOMXKHO UCIIOJIb30BAHUE TAKUX MTPOrPAMMHBIX
cpenacTs, kak Microsoft Visual Studio, Jupiter Notebooks, Anaconda, Wolfram Mathematica u nip.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

OOyuatomuiicsi Kypcy IODKEH OCBOMTH OCHOBBI UYHCIIEHHBIX METOJOB, MAareMaTHYeCKUE MOAECIH
JUHAMUYECKOTO IOBEJEHUS PA3IMYHBIX Cpell, CETOYHO-XapaKTePUCTUUECKUH YuciIeHHbIH Meron. OH
JIOJDKEH HAy4HUThCS IPUMEHATH IIOJIyYCHHBIE 3HAHUS HA I[PAKTUKE, PEalU30BbIBATH PACYETHBIC
QITOPUTMBI B BWje TporpaMMm Ha si3bike Python/C++. OcBoeHue Kypca He CBOAMTCS TOJNBKO K
nocemeHnio 3ausiTiii. OCHOBOM YCIEIIHOrO MPOXOXACHUSI Kypca SIBISIETCS CaMOCTOsITeIbHas padbora
CTyZI€HTa, KOTOpasi BKIIIOUAaeT B ceOst:

- IpopaboTKy MPUMEPOB MPOTPaMM U aHATUTHUECKUX BBIKIIAJIOK C 3aHATHH;

- BBIIIOJIHEHUE JOMAIIHUX 3aJaHull;

- N3y4YeHue JOMOTHUTEIbHBIX MaTEPHAJIOB TI0 MOHOTPa(UsAM, CTaThsIM U CIIPABOYHHUKAM.

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



[TokazareneM BIaaeHHUS MAaTEPUATIOM CIY)KUT YMEHHE pellaTh BBIYHCIHUTENBHBIC 3amaun. Jlis
(GOpMHPOBaHUS YMEHUS NPUMEHITh TEOPETHYECKUE 3HAHUS HAa IPAKTUKE CTYICHTY HEOOXOAUMO
CaMOCTOSTEIIFHO peIllaTh 3ajJadu, Mmucarb mnporpamMmbl Ha Python/C++. [lpu pemennu 3amad CTOUT
aKIIEHTUPOBATh BHHUMAaHUE Ha KAYeCTBE HAINMCAHHOTO KOJA M €ro HAaIISITHOCTH, ITOJHOM MOHMMaHUU
BCEX OTaloOB pEUICHUS 3afaud. BakHO H0OMThCA TOHMMAHHMA HM3y4aeMOTro Marepuaia, a He
MEXaHHYECKOTro ero 3arnomMuHaHus. [Ipu 3aTpyaHEHUHM M3y4YeHUs OTAEIBHBIX TEM, BOIPOCOB, CIEIYeT
oOpaInarbest 3a KOHCYJIBTAIMSMU K IPETIOAaBaTero.

BeimonHeHne nomariHuX 3amaHuil  sBiseTcs o0s3aTenbHBIM. JloMallHHME 3aJaHMst MOTYT OBITh
YaCTHYHO WU TTOJTHOCTBIO 3aMEHEHBI 110 PEIICHHIO MTPENoAaBaTes Ha HECKOJIBKO KyPCOBBIX IIPOCKTOB.
Crioco6 odopmIteHUS B OTIIPABKU pabOT COOOIAETCsI MPeroiaBaresieM JOMOTHUTEIHHO.



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 MOIEIMPOBAHUS SIIEPHBIX MPOLIECCOB M TEXHOJIOTHIH
Kypc: 2
kBaTuuKkanus: MarucTp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH

PaspaGorunkm:

B.W. Tony6eB, kana. ¢pu3.-MaT. HayK, JIOIICHT
A.B. llleBuenko, nHKEHEP



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HAyK

OIIK-1.1 SHaeTr W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBHOW ~ NIeATeNhbHOCTH  (PyHIaMEHTaIbHBIC
Hay4HbIC 3HAHUS B 001acTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cmocoben 00001maTs ¥ KPUTHYECKH OILEHUBATh
OIBIT M PEe3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
poeCCUOHATBHOM IEATEILHOCTH

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

OIIK-2 Nmeer npeacrasieHre 00 aKTyalbHBIX
npoOiieMax HayKu M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOM JIeSTENNLHOCTH, CIIOCOOCH
Ha HayYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJ1a4u

OIIK-2.1 NUmeeT npeacTaBiIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npodecCuoHaTbHON e TENHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHambHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-4 Crioco6eH ycrenHo peann30BbIBaTh
pelIeHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

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

OIlK-4.2 CrnocobeH TpUMEHSTh 3HaHWST B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1auu, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

OIIK-5 CriocoOeH 1 roTOB K MOBBIIIEHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJUICKTHBOM B chepe cBocit
podeCcCHOHAILHOM IS TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3In4us

OIIK-5.1 Crocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COIIMAJIbHBIC, ITHUYECKUE,
KOH(ECCHOHAIBHBIC U KyJIETYpPHbIE Pa3Inyust

OIIK-5.2 Bmaneer
KOJUIEKTUBOM B
eI TEJIbHOCTHU

HaBBIKOM
chepe  cBoel

PYKOBOICTBA  MaJbIM
npodeccuoHaIbHON

OIIK-5.3 Crpemurcs K TOJY4YEHUIO HOBBIX 3HAHUIA,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC M3YUYCHUS AUCHUILIJIMHBI «BBG,E[GHI/IG B CeTO‘lHO—XapaKTepI/ICTI/I‘leCKI/Iﬁ METO O6y‘laIOHIPII>'IC$I

JOJIKCH:

3HATb:




- (yHIaMEHTAJIbHBIC OCHOBBI MOCTPOCHMS YMCICHHBIX METOIOB PELICHUS T'MIIEPOOINYECKUX CHCTEM
YpaBHEHMI;
- IOHATHA PA3HOCTHOM 3a/1auyl, alIPOKCUMAIINU, YCTOMIMBOCTH, CXOIMMOCTH PAa3HOCTHBIX CXEM;
- ONpeAessIoIIMe CHCTEMBbl ypaBHEHMHA aKyCTHUKH, YIOPYTOCTH, aHHU30TPONHON  yHpyroctw,
JBYXKOHTHHYAJIbHBIX CUCTEM.

yMeThb:
- QHAJIITUYECKU MCCIIE0BaTh TUNEepOOIMYECKIE YPaBHEHHS U CUCTEMBl ypaBHEHHIA;
- HaXOOUThb COOCTBEHHBIC YHCJIA U COOCTBEHHBIC BEKTOpa MAaTpHL] AaHAIUTHYECKHUMU M YUCICHHBIMHU
METOJIaMU;
- HCCIIENOBaTh THUNEPOOIMYECKHUE YPAaBHEHUSI M CHCTEMBbl YpPaBHEHHH Ha allpOKCHUMALHUI0 U
YCTOMYMBOCTB;
- CTPOUTH CTPYKTYPHBIE PACUETHBIE CETKHU;
- peasn30BBIBaTh Ha si3bIKe Python/C++ cxeMbl Ha pacliMpeHHOM Ma0IoHE;
- peasin30BBIBaTh Ha s13bIKe Python/C++ cxeMbl Ha KOMIAKTHOM LIa0JIOHE.

BJa/IeTh:
- TEOPETHMYECKUMH W TNPAKTUYCCKHUMH 3HAHUSMH O THUIEPOOIMYECKHX CHCTEMax YPaBHEHUH H
YHCIIEHHBIX METOAAX UX PELICHUS.

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

[Tpumeps! KOHTPOJIBHBIX BOTIPOCOB JIJIst TEKYIIIETO KOHTPOJISE OCBOCHUS MaTepHaa:

1) Matite onpeaenenue auddepeHnnanb-HONR 1 pa3HOCTHOM 3a1a4?

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

3) Kakue nporiecchl ONMUCHIBAIOTCS THIIEPOOTUIECKOM CUCTEMOH ypaBHEHHI?

4) MoryT 11 B aKyCTUYECKOU Cpelie pacpOCTPAHITHCS CIBUTOBBIE BOJTHBI?

5) CKonbKO TpaHUYHBIX YCIOBHH HEOOXOANMO ISl TOCTAHOBKHM 33/1a4U O TMHAMUYECKOH Harpyske
MIOPUCTOM cpeabl?

[IprMeps! yripa)KHEHHUI HA IPOBEPKY 3HAHMIA:
1) Ilomyuute aHaMTUTHYECKH COOCTBEHHBIE 3HAYEHHS M COOCTBEHHBIE BEKTOpA Ul aKyCTHUYECKOM
CUCTEMBI.

2) PeanusyiiTe YMCIICHHOE PELICHUE YpAaBHEHUS MEPEHOCAa B OJHOMEPHOM Ciydae JUIs MOCTOSHHBIX
k03 purueHToB.

3) BeiBeauTe HHTEPHOIAIIMOHHBIHN MTOJIMHOM 711 KOMIIAKTHOM MPOJOIKEHHOMN CXEMBI.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Hepequb KOHTPOJIbHBIX BOIIPOCOB!

1. TunepOonmuueckoe ypaBHEHHME M CHUCTEMa YpaBHEHHH. ANNpOKCHMAanus, YCTOWYMBOCTb H
CXOAMMOCTb.

2. CeTO4HO-XapaKTEpUCTUUECKUN YHMCICHHBII METOI Ha [pUMEpPEe MHOTOMEPHOIO YpPaBHEHUS
HepeHoca.

3. AxkycTtHuecKkas cpefa: ONpeIersIonIie COOTHOIIEHUS, KAHOHUYECKUN BHJ CUCTEMBI, HayaJbHBIE U
TpaHUYHBIE YCIIOBHSL, 00JIaCTh 3aBUCUMOCTH PELICHUS.

4. VYopyras cpena: OIpenession[ie COOTHOIIEHUS, KaHOHWYECKUW BHUJA CHUCTEMBbl, HaYallbHbIE U
TPaHUYHBIC YCIIOBUS, O0JIACTh 3aBUCUMOCTH PEIICHUS

5. AHM30TpOIHAsA CcpeAa: ONPEAEIAIONINE COOTHOIEHUS, KAHOHUYECKUI BHJI CUCTEMBI, HAYAJIBHBIE U
I'PaHUYHBIE YCIIOBHSI, 00JaCTh 3aBUCUMOCTH PELICHUS

6. ITlopucras HachlllleHHas Cpelia: OMPENENSIIONINE COOTHOIICHHS, KAaHOHWYECKHH BHUJ CHCTEMBI,
HavaJbHbIC U TPAaHUYHBIC YCIIOBUS, 00JIACTh 3aBUCHMOCTH PEIICHUS

7. Merox 3amaHMs TpPAaHUYHBIX YCJIOBUI TPH pealM3allid BBIYUCIUTEIBHOTO QITOpUTMa IS
TUIepOOIIMIeCcKOM 3a/1auu.

8. Peanu3zanus sSIBHOro KOHTAaKTHOIO YCJIOBUS B CETOUYHO-XaPaKTEPUCTUUECKOM METO/IE.
9. CxeMbl Ha pacUIMPEHHOM IIA0IOHE - HOPSIOK ANNPOKCHUMAIINH, UCCIIEI0BAHUE YCTOWYNBOCTH.

10. KoMmakTHble MPOJOIDKEHHBIE CXEMBI - 00INas ujes, BBIBOJl OCHOBHBIX COOTHOIIICHUH, OIIEHKa
MOPSIJIKA alMPOKCUMAITUH.



11. Tounble aHamMTHUECKHE penieHus - ¢GyHKIuUs [puHa, 3amada JIamba, rutockue MpOJONBHBIE U
MTOTIIEPEYHBIE BOJIHEI.

12. HOZ[XO,Z[BI K MOCTPOCHUIO IMMAapaJUUICJIbHOIO BbIYUCIIMTCIBHOIO aJropuT™Ma 1104 COBPCMCHHBIC
BBICOKOITPOU3BOAUTCIIbHBIC CUCTCMBI.

13. Cnyuail pa3pbIBHBIX KO3()(GUIMEHTOB B THNEPOOIMYECKOM YpPAaBHEHUH - HJEH pPeaTn3aluu
pacd€THOrO aNropuTMa.

14. KonnyecTBO TpaHUYHBIX YCIIOBUH, HEOOXOMUMBIX JIJISl TIOCTAHOBKH KOPPEKTHON MaTeMaTU4eCKOn
3aJ1a4i TUIIEPOOIIMYECKOTO THTIA.

15. CrpyKTypHBIE U HECTPYKTYPHbIE PACUETHBIC CETKH - IPEUMYIIECTBA U HEAOCTATKHU.

Kpurepun onennBanus

Onenka «ommuao (10)»  BeicTaBisgercs  oOydaromieMycs, IOKa3aBIIEMY  BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHBIC, TITyOOKHE 3HAHMS MPEAMETa U B X0J1e Oece/lbl BEPHO U JIETAIbHO OTBETUBIIIETO
Ha dYeTelpe (4) NPOM3BOJIBHBIX BONPOCA U3 BBIIIE IPHUBEACHHOTO NepedHs. JleTanbHbIM OTBeT
NpeAIoaracT BEpHbIE OTBETHI HAa BCE YTOYHSIOMIME BOMPOCHL. [loarotoBka W ycnemrHas 3aniura
KypCOBOH paboThI sIBNIsIeTCsl TipeuMyniecTBoM. OneHKa «OTIMYHO (9)» BBICTABISETCS 00ydYaroneMycs,
eciiu B Xozie Oecelpl OH BEPHO, HO HE JIETAIBHO OTBETHII Ha 4YeThIpe (4) MPOM3BOJIBHBIX BOIPOCA U3
BBIIIIE IIPUBEICHHOTO NepeyHst (MOT HE OTBETUTh Ha HEKOTOPBIE YTOUHSIOIIME BONPOckl). [loarotoBka u
yCIICIIHAs 3alIiTa KypcOBOH paboThI SBIISETCS

npeumyiecTBoM. OneHka «omm4HO (8)» BhICTaBisAeTCs oOydarolmieMycs, €cid B Xoae Oecensl OH
BEPHO, HO HE JETAJIbHO OTBETWJI Ha 4eThIpe (4) IMPOM3BOJBHBIX BOMPOCA M3 BBIIIE MPUBEACHHOIO
nepeyHs (HE OTBETHJ Ha Bce yTouHstomue Bompockl). Omenka «xopomio (7)» BBICTaBIsIETCS
oOyuJaromemMycsi, eciii B xozne Oecelpl OH BEpPHO W JOCTAaTOYHO JAeTalbHO OTBeTWa Ha Tpu (3)
MPOM3BOJIBHBIX BOMPOCA U3 BBIIIE MPUBEJCHHOTO NepeyHs. JleTanbHbld OTBET MpeaIonaraeT BepHbIe
OTBETHI Ha BCE YTOYHSOMIKE BOIMPOCHL. [loAroToBka m ycnemHas 3amuTa KypcoBOil paboThl sSBISIETCS
npeumyiecTBoM. OreHka «X0opoiro (6)» BBICTAaBIsIETCsl 00ydaronmieMycsi, €Clii B Xojie Oecellbl OH
BEPHO, HO HE JICTAIBHO OTBETWII HA TPH (3) MPOU3BOJIBHBIX BOIPOCA U3 BBIIIEC IPUBEACHHOTO MIEPEUHS
(He OTBETWJI Ha HEKOTOpBIE YTOUHSIOIIME BOmpockl). [loAroToBka M ycmemrHas 3aIliuTa KypCOBOM
pabots! sBisieTcs npeumyiiecTBoM. OneHka «xopouio (5)» BeIcTaBisieTcs 00yJaromeMycs, €Cli B X0/e
Oecenbl OH BEpHO M JOCTATOYHO JETAJbHO OTBETWJI Ha JABa (2) MPOM3BOJBHBIX BONPOCA U3 BHIIIE
MPUBEICHHOTO TMepeuHs. JleTanbHbI OTBET MpeArnonaracT BEPHbIE OTBETHl HA BCE YTOUHSIOLIME
BoMpockl. OLeHKa «yIOBIETBOPUTENIBHO (4)» BBICTABISIETCS 00yJaromeMycs, eciii B xoje Oecesl OH
BEPHO M JOCTATOYHO AETAILHO OTBETHII Ha oiuH (1) MpOU3BOIBHBIN BOIIPOC U3

BBIILIC MPUBEIECHHOTO MepevHs. JleTanbHblil OTBET MpennoaracT BEpHbIE OTBETHl Ha BCE YTOUHSIOLINE
Borpockl. IlonroroBka m ycmemrHas 3ammra KypcoBOM paboThl sBIsieTcsl mpeuMymiecTBoM. OreHka
«yIOOBIETBOPUTENBHO (3)» BBICTABIIACTCS OOydYarolIEeMycsi, €Clid B XOA€ Oecenbl OH BEpHO, HO He
JIETaNbHO OTBETUJ Ha ofivH (1) IpOM3BOIBHBIN BOMPOC U3 BhIIIE

MPHUBEJICHHOTO TIepeyHs (He OTBETHJI Ha YTOUYHSIOIIKE BOTIPOCHl). OlleHKa «HEyI0BIETBOPUTENLHO (2)»
BBICTABIISIETCSI OOYYaIOLIEMYCsl, €CIIH B X0Jie Oecellbl OH He CMOT OTBETUTh HU Ha OJIMH MPOU3BOJIBHBIN
BOIIPOC W3 BBIIIE MPUBEICHHOIO MEPEYHs, HO CMOI' OTBETUTHh HA HABOASAIIME BOIPOCHI M BOMPOCHI C
«monckazkammy. OleHka «HeyaoBiaeTBOpuTenbHO (1)» BbicTaBisgeTcs 0OydaroleMycs, eciid B XOJE
Oecezbl OH HE CMOT OTBETUTh HU HA OJIMH NPOU3BOJIBHBINA BOIIPOC U3 BBIIIE

MIPUBEICHHOTO MEPEYHs, a TaK e HU Ha OJUH HABOASIIUN BOIIPOC.

5. MeTtonuveckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

DK3aMeH MPOBOIUTCS MO0 UTOTaM CAA4YM MPAKTHUECKUX U TEOPETUYECKUX 3aJaHui, IPeayCMOTPEHHBIX
[IPOrpaMMOM JTUCUMIUIMHBI, IIyTeM OPraHU3alUM CHEIMaJbHOI0 OIpoca, IPOBOJUMOIO B YCTHOM
(dopme, a TakKe 3alIMTHI BBITYCKHOTO MpoekTa. Onpoc 00yyaromerocsi He JOJDKEH MPEeBBIIIaTh OJHOTO
aCTPOHOMMYECKOI'O yaca.



