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AHHOTANMA

B stoM Kypce OyayT paccMOTpeHBI 3a/ladil  KOMMHUBOSDKEpa M MapIIPyTH3alUH TPAHCIIOPTHBIX CPEICTB (C
OIPaHMYECHUSIMH Ha €MKOCTH TPAHCIIOPTHBIX CPEICTB, BPEMEHHBIC MHTEPBAJbl, NMOJYYEHUE U OTIPABICHUE
IPYy30B, IEPHOJUYHOCTh PACIIMCAHUHA H T. [I.), 33J]a9d ONTUMH3AINN PACIHCAHUI C TIPEPHIBAHUSIMHU HA OIHOM
MalHe ¢ NPOMU3BOJILHBIME ~BPEMEHAMH IMOCTYIUIEHHsSI M 3aBEepIIEHUs pPaboT, MPOU3BOJIbHBIMU
JUTUTEIBHOCTSIMH BBITIOHEHUS paloT, POU3BOJIBHBIMU TPEPHIBAHUAMHU H MIPUOPHTETAMHU (BeCaMM), a TaKkkKe
IIMPOKUM CIIEKTPOM KPHUTEPHUEB ONTHUMAJIBHOCTH, HAIPUMEpP, MHUHUMH3ALUS CYMMAapHOTO  B3BELICHHOTO
BpPEMEHH BBIIOHEHHSI BCEX PadOT WM MUHHMMH3AIMS CyMMAapHOTO B3BEIICHHOTO BPEMEHH 3ara3IbIBaHUS
BBITIOHEHMSI BceX padoT.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

Nzyuenune Mojeneld M anrOpuTMOB NPUKIIAJTHON KOMOMHATOPHON ONTHUMH3AIINY, a TAKXKE aJTOPUTMOB
JUTSL 3a/1a4 pa3MElIeHNs], TPaHCIIOPTUPOBKH TOBAPOB U

MapapyTru3anu TPAHCIIOPTHBIX CPCACTB, BKIIIOYASA AaAHAJIU3 YYBCTBUTCIBHOCTH U YCTOIZHHBOCTH,
HpI/IMeHﬂeMLII‘/'I K 3aa4aM O MUHUMAJIbHOM OCHOBHOM JC€PCBE

(MOJ) u ee Bapuanuax, KpardaiieM myTH, MaKCUMaJIbHOM MTOTOKE - MUHUMAJIHLHOM pa3pese.

3agauu AU CHUILIHHBI

* OCHOBHBIC MOHSTHS BBHIYUCIUTEIBHBIX CIOKHOCTEH I 3ada4 U aJITrOPpUTMOB (KaK TOYHEBIX, TaK U
3BpI/ICTI/I‘ICCKI/IX), KOTOPBIC HCO6XO,Z[I/IMBI JUIA

JTATbHEHIIEro N3y4eHHsI MOJENeH U alrOPUTMOB yIPABIEHUS BHIYHCIUTENBHBIX METOAOB, AITOPUTMOB
aHanu3a OONBIINX JAHHBIX, MAIIMHHOTO OOYYEHHS, WCCIICIOBAHHS ONepaluid, TEOpHH UTp U
KOMOMHATOPHON ONTHMHU3AIINH.

* HaBbiku MPOCKTUPOBAHMS, p€ai3allii U aHaJIh3a MAaTCMATU4YCCKUX MojieNel u AJITOPUTMOB U1
peHICHUA IMPUKIAIHBIX 3a1a4 KOM6HHaTOpHOI>i OIITUMH3ALIUH.

° I/IH,I[I/IBI/II[yaJ'IBHOFO OpCaACTaBJICHUSA HCCHGZ[OBaTeHBCKOﬁ JACATCIIBHOCTU TIO 3apaHCC OHpCI[GJ'ICHHOfI
CXEMCE, BKJIKO4as MOATOTOBKY COOTBCTCTBYIOLICTO

HCCIIEIOBATEIbCKOTO OTYETA W/MIM HAYYHOH CTaThH.
2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 AnanusupyeT 3aaady, BB 3Tallbl €€ PelIeHus,
NeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIIHI0, HEOOXOMUMYIO ISl PEIIeHUs TTOCTaBICHHON

YK-1 CriocoGeH ocymiecTBIsTh MOKCK, saaan

KPUTUYECKUN aHAIN3 U CHHTE3 HH(POPMAITHIH,
MIPUMEHSITh CUCTEMHBIN MOAXO ISl peLIeHUs
IOCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl pPEUICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYKICHHS U OLIEHKH

VYK-1.5 Ormpenenser ¥  OLEHHWBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.2 CnocobeH cTpouUTh MareMaTH4YecKHue MOJEIH,

OIIK-1 Criocoben TIPUMCHATD MPOU3BOAUTDH KOJIMUCCTBECHHBIC PACUYCThI U OLICHKU

(dyHIaMEHTaIbHbBIC 3HAHUS, MOJTyYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

npodeCcCHOHAIBHOMN I TeIBHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb MyTH €€ PELCHUS

OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIbTaTOB

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,

OIIK-1 Cnocoben [IPUMCHATD MPOU3BOAUTDH KOJIMYCCTBCHHBIC PACUCTHI U OLICHKHA

(byHIaMeHTaIbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)

AATAATHATITIT TV TTAYITA TT TIATTATIT NADATT TIV D

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs




VUILVULVIDUVIINDIA na_y DNy ¥1 YIV1IIWVJIDOUDALD YIA D

npodecCuoHaTbHON e TEHHOCTH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-2 CnocobeH ucronb30BaTh COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTUU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IS TeTBHOCTH, COOITIOas
TpeboBaHus HHPOPMAIIMOHHON 0€30MacHOCTH

OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
MaTeMaTHYeCcKue METOAbl U IPHUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne Al pelIEHUs  HAyYHBIX  3a1ad B
npodeccuoHaIbHON 00nacTu

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYI0O TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS MHPOPMALMOHHOU
0e30MmacHOCTH

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
POrpaMMHBIEC CPEACTBA MIPU PEIICHUHN 33134
poeCCUOHATBHOM JIeTENILHOCTH, COOTIOnas
TpeboBaHUg MH)OPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
MaTeMaTH4ecKue METOAbl W TNPHUKIAJHOE MPOrpaMMHOE
obecrieueHMe I PEUIEHWs  HAay4yHBIX  337ad = B
npodeccuoHanbHON 0bnacTu

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTENIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrnoHaTHHON AeATSIIEHOCTH

OIIK-2.3 3Haer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIAT
Hay4HbIC U (MJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIC) OTYETHI
(TmyGnuKanum, mMpoeKThI)

OIIK-3.1 3Haer ocHOBHbIE MpaBuiIa 0GOPMIICHUS HayYHBIX
MyOIMKaUi 1 HAyYHO-TEXHUUYECKOM TOKyMEHTAaluH, B TOM
YHUcle C HCIONB30BAaHUEM MNPHUKIATHOIO TMPOrPaMMHOIO
obecrieueHus

OIIK-3.2 Brnageet Ha MpakTHUKE METOAOJIOTHEN COCTaBICHUS
HAy4YHO-TEXHUYECKHX OTYETOB (IIPOEKTOB)

OIIK-3.3 Bnageer meTogamMu BU3yaJbHOTO U TpadudecKoro
MIpeCTaBICHUS pe3yapTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHOW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINi

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAUECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3ybTaThl

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3UPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJabTaTax HCCIeJOBaHUN B
paMKax TeMaTW4YeCKOW OOJaCTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAETH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KAYeCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4HOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

[MK-2.1 3HaeT NOPUHIMIBI TOCTPOSHUS HAyYHOHW PadOTHI,
MeTonbl cOopa M aHajW3a I[OJIyY€HHOrO Marepualia,
CHOCOOBI apryMeHTaIH




LIK-2 CLHOCOUEH CAMOCTOSTENbHO WK B
KadecTBe 4JieHa (PyKOBOAUTEIS) MaJIOTO
KOJUIEKTHBA OpPraHU30BbIBATh U IPOBOJUTH
Hay4HbIE UCCIICOBAHMS U X apoOaIuio

[MK-2.2 Cnoco0eH TulaHUpOBaTh M MPOBOJAWTH Hay4yHBIC
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBoauTENs ) MAJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mNpoBOAWTH anpoOaIuio pe3yiIbTaToB

Hay4HO-UCCIIE0BATEIbCKON paboTHI
MyOJIMKAIIMKY HAYYHBIX CTaTeil U yyacTus B KOH(EPEeHIUIX

HOCPEICTBOM

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)

B pe3ynbrare ocBoeHUS JUCIIUIUTHHBI 00y4YaroNInecs JOKHBI
3HaTh:

YMETB:

- OCHOBHBIE alre0Opandeckue CTPyKTyphl;

- OCHOBBI aHa/iu3da M TCOMCTPUYUYCCKUC MCTOAbL

T PepeHIanbLHOTO YPaBHEHNUS,

- CTaTUCTHUYCCKUEC MCTOIbI O6pa6OTKI/I I/IH(l)OpMaL[I/II/I, B 4HaCTHOCTH.

- OTIEPUPOBATH C AITeOPAaNUECKUMH U aHAIUTHYECKIMHU 00BEKTaMU;
- TIOHUMAaTh T'€OMETPUYECKUN CMBICT MHOTOMEPHBIX aJIre0pandecKuX OOBEKTOB M MaTeMaTHUECKUX

aHAJIMTUYECKUX CTPYKTYP;

- HOPOBCCTHU NCPBUYHYIO CTATUCTUYCCKYIO o6pa60TKy AAaHHBIX W TIIOHHMATb HX BCPOATHOCTHYIO

HPUPOAY;

- IIOHWXATh Pa3MEPHOCTh UCXOHBIX JIAHHBIX 0€3 CYIECTBEHHOM nmoTepu nH(HOpMaInu;
- ACCIeZIoBaTh (MaTeMaTn4eCKUMH CTAaTUCTHYECKHUMHU METOJIaMH ) SMITUPHUECKUE 3aBUCUMOCTH.
BJIAJIETh:

- OCHOBHBIMU IIOHATUSAMHU MOLACIIMPOBAHUA 3aaa4d KOM6HHaT0pHOﬁ OIITUMHM3allMM, METOJaMH U

AJIrOpuTMaMiu UX pCHICHUSA.

HCCIICAOBAHHA ACHMIITOTHUYCCKOIO ITOBCACHUA

- HaBbIKaMH anredpanyeckoi, PyHKIMOHAITBHO-aHATUTUYECKON U CTATUCTUYECKON IPaMOTHOCTH;

- YMCHHUCM INPHUMCHATHL CBOU HABBIKM B paMKaX CYHICCTBYIOHIMX IIPOTrpaMMHBIX CPCACTB (HaKeTOB

AQHATUTUYECKHUX BBIUMCIICHU).

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

4.1. Paznenbl nuctMIiInHbl (MOIYIIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunaper | JlaGopat. paGoOTHI
pabora
OlinepoB M I'aMWIBTOHOB LMKJI, 3ajada
1 KOMMUBOSDKEPA,  IIPUMEHEHHE  3THUX 2 2 2
MIOHATHH
OneMeHTHI TEOPHH CJIIOXHOCTH,
2 MpaKkTU4YEeCKOe TNpPHMEHEHHE B 3aJadax 3 3 3
KOMOMHATOPHON ONTHUMH3ALNAN
3 BeposTHOCTHBIN aHanu3 aJIrOpUuTMOB H 4 4 4
PaHIOMHU3UPOBAaHHBIC AIITOPUTMBI.
CosmecTHOE HCIIOJIb30BaHNE
MaTeMaTHYeCKUX U  aJTOPUTMHUECKUX
4 OCHOB Tpu pa3paboTKe ajIropuTMOB 2 2 2
MPHUKIIATHON KOMOMHATOPHOH
ONITUMHU3ALIH
5 AnropuM BETBEW M ITpaBUIIa BETBICHUS 2 2 2




AJTOpUTMBI JUIs peneHuns
TPYIHOpPEIIAEMBIX 3a/1a4 KOMOMHATOPHOM
6 ONTUMM3AIMK  C  TapaHTUPOBAHHOMN 2 2 2
MaKCUMaJIbHOU MOTPELTHOCTHIO "
MICEBONIOTMHOMHAIILHBIE AITOPUTMBI.
Nroro yacos 15 15 15
[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh

45 ygac., 1 3au.eq.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 8 (Becennuit)

1. DiinepoB U raMUWIBTOHOB LIUKJI, 33/ja4ya KOMMUBOSDKEpa, IPUMEHEHUE 3TUX OHATUI

31) DiinepoB W TaMWIBTOHOB IUKJI. 3ajada KOMMUBOsDKepa. D(PQeKTHBHBIN alrOpUTM pelIeHus
3aa4l HaXOXKACHUS

SiiNiepoBa MUKIIA U ditiepoBa myTH B rpade. [IpumMeps! 3a/1ad, CBOIUMBIX K HUM.

(MBanos, Kpuctodpuzec, [lanagumurpuy-Craitrnuiy)

2) 3amada 0 0E30TXOHON YKIIaJKe TPparelrii OJJUHAKOBON BBICOTHI B TI0JIOCE TOW JK€ CaMOW BBICOTHI.
Paznuunsie e€

BapuaHThl (0€3 BO3MOXHOCTH IIE€PEBOPOTA, C BO3MOXKHOCTBIO IIEPEBOPOTA, C BBHIBEPTHIBAHHUEM
HaU3HAHKY).

HeaddextnBHocTs MOmenun 3TOH 3afaud ¢ TpanelusiMHU-BepIIMHAMUA W 3(PPEKTUBHOCTH MOIENH C
BEpIIMHAMH ? yIIIaMu

HakJoHa Tpanenuid. Kak pemars B kaxaom ciaydae? (JIEKIUHU, SKCKIIO3UB)

3) DddexTuBHBIN AITOPUTM Ul PELICHUS 33/J1aul MMUHUMM3ALUN OTXOJO0B NPH YKIAIKe Tparenui
OJIMHAKOBOM BBICOTBI

B II0JIOCE TOH K€ CaMOM BBICOTHI. (HOCJ’IG,Z[HSISI JICKIIUA, 3KCKJ'IIO3I/IB).

2. DiaeMeHTHI TCOpHUU CJIIOKHOCTH, IMPAKTUYCCKOC IMPUMCHCHHUC B 3aJadax KOM6PIHaTOpHOI>i
OIITUMH3 a1

[Tonsitne 3amau pacno3HaBaHus u3 kinaccoB P u NP. NP-momHoTsl 3ajmaum pacro3naBanus. Kak
nokaspiBartb NP-monnoty (Ha mpumepax). IloHstue TpyaHo-pemaeMol 3ajgadu KOMOMHATOPHOMN
ONITUMU3AIIH u 3hHEKTUBHOTO anropuTMa TUIst 3a/1auu KOMOMHATOPHOH
ontumuzatun. (I spu-Jxoncon, Ilanmagumurpuy-Craifrun). AHanu3 3azad 1Mo KOoMOWHATOpHOU
ONTUMU3ALMH.

3. BeposTHOCTHBIN aHaIU3 aJITOPUTMOB U PaHIOMHU3UPOBAHHbIE aJITOPUTMBI.

1) a)-3agaya 06 ycroitunBoM napocoderanuu u anroputm [eina-Ilenmu nist e€ pernenus.

0)-Cnoxnoctp anroputma leiina-llleruin B xymmem ciydae. B)-Mcmonb3oBaHue pa3ioKeHUs
[IEPECTAHOBKHU Ha VKB

i 6onee ObIcTpoii peanuzanuu aaropurma I erna-llennn.
(KuyT, YcToitunBble napocoyeTanus: a-ekuuu 2, 6-4 u B-6)

2) BeposSTHOCTHBIA aHaJM3 alrOpPUTMOB. a)-AHalu3 CPEAHEr0 KOJIMYeCTBA NPUCBAMBAHUN TNPH
HaXOX/I€HUU

MaKCHMAJILHOTO 3JIeMeHTa MaccuBa. 0)-IIpHHINT OTJIOKEHHBIX PEUICHUI B BEPOSTHOCTHOM arajmse.
3agaya

cobuparenss kynoHoB. OIEHKa CBepXy CpPEOHErO KOJMYeCTBAa OIepaluil INepenpucBauBaHusi B
anropurme I eina-Illerum

npH ciy4daiiHbIX MaTpulax npeanourenuit (a-Kuayt, MckyccTBo nporpamMmmupoBanus, Tom 1, 6-KayT,
YcroiiunBeie

napocoveTanus, IeKuun 2 u 4).



3) a)-Ilopoxxknenue ciy4aifHbIX mepecTaHoBOK. MeTtonx Monte-Kapimo i moncyera MHOTOMEPHBIX
HWHTErPaJioB.

0)-bricTpast copTUpOBKa CO CITy4ailHBIM BEIOOPOM pa3IesIONIero dIeMEHTA.

B)-Anroputmbel Monte-Kapno, Jlac-Beraca u 1mepmByznckue ajaropuTMmbl, NPUMEPHI TaKHX
anroput™moB. (a - Kayt

HUckycerBo nmporpammupoBanust, ToM 3, 6-Kopmen, B-MakkoHel U ipe3eHTanus AHIpeeBoi)

4) bBonee peranbHBI pa300p HEKOTOPHIX PaHIOMU3HPOBAHHBIX alTOPUTMOB. a)-AJITOPHTM
Munepa-Pabuna mis

MPOBEPKH Ha IIPOCTOTY H €ro cJIoKHOCTh. [louemy on pabortaer?
0)-PanoMu3upOBaHHBIN AITOPUTM MOMCKAa MUHUMAJIBHOTO pa3pe3a B MylbTUrpade.
(a-Kopwmen, 0-Ilpe3enranus AnapeeBoii, kuura Motwani)

4. CoBMECTHOE HCHOJIb30BAaHHUE MATEMaTHUECKUX M aJrOPUTMHUYECKUX OCHOB IIpH pa3paboTke
QITOPUTMOB MPUKJIATHONH KOMOWHATOPHOW ONTUMH3AIIH

1) CoBMecTHOE HCIONB30BAHWE MATEMATHYECKHX M aJTOPUTMHUYECKUX OCHOB TpPHU Pa3pabOTKe
ITOPUTMOB Ha IIPUMEPE

peleHus B HaTypaJibHBIX ynciax ypaBHeHus a/(b+c)+b/(a+c)+c/(b+a)=4.
(MHTEpEeT-CCHUTKU BO BpEMsI YTEHHSI Kypca)

2) a)-llonstue UYMa, teopema Mupckoro. 0)-Pemenue 3agaun o pa3OueHun HaOopa TOYEK Ha
BO3pacTaroIye

nomansble. (a-CrnmBak Llenu u anTHIIETH, pPa300p 3aja4M O JIFOI0enaX

https://www.mccme.ru/circles/oim/materials/spivak-04-2.pdf, Bukunenusi. 6-Crarbs  JlepHep,
Bonockos

http://iopscience.iop.org/article/10.1088/1742-6596/633/1/012066/pdf
5. AnropuM BeTBEH U IpaBujia BETBICHUS

3Anropum BerBed u rpanul] (ABul) mis 3amaun MUHUMH3ALUHM CYNIEPMOILYJIbHON (QYHKIMH U ee
npunoxkenuss k [I3P. HenowuHble mnpaBuna BeTBICHHUS, NPUMEHSIEMbIE K TICEBI0OYIIEBOI
¢opmymupoBke [I3P. IlpaBuno BerBneHus: caenal KBaJgpaTHBI WIEH JUHEWHBIM. 3agava
kBajipatuaHoro pazouenwus rpada (3KPI') - mpumep makcumuzanuu cyOMoayasipHO# QyHKIHH.

6. ANropuT™Mbl AN PEIICHHs TPYIHOPELIAeMBbIX 3a7ad KOMOWHATOPHOM ONTHMHU3AIMU  C
rapaHTUPOBAHHON MaKCUMAJIbHOM MOIPEIIHOCTBIO U ICEBIONOINHOMHUATIBHBIE aJITOPUTMBI.

1) AusropuTmbl Aisi pelIeHUs] TPYIHOPEIIaeMBIX 3aJad C TapaHTHPOBAHHOW MAaKCHMaJbHON
HOTPELIHOCTBIO.

OtHOCHUTeNnbHAs, a0CONIOTHAS TMOTpemHoCTh. AnroputMm Kpucrodumeca ansi eBKIMIOBON 3aauu
KOMMHUBOSTKEpA.

(ITamagumuTpuy-Crairimi)
2) IlceBnononuHOMHANIBHBIC aJTOPUTMBI. AJITOPUTM Ul PELICHUS 33Ja4dl O PIOK3aKe C MOMOIIBIO
JMHAMHYECKOTO

MPOrpaMMHPOBAHMA U €T0 IPUMEHEHNE K PEIICHUIO 33/1a4i O pa30MEeHNH C OrPaHNYEHUEM CBEpXy Ha
pasbuBaeMbie

yucna. [logcuer konuuecTsa OMIeTOB, 7CUACTIAMBBIX MTO-Ka3aHCKH?.
(ITamagumuTpuy-Craimni, cTaTes AJs )KypHaia MaremaruiecKkoe MpOCBELICHIE)

IIporpamma muctumuas! "KomOuHaropras ontumuszanus'; 01.04.02 "llpukiagaas MaTremMaruka u
nHpopmaruka'.

Crpanuna 6 u3 10.

3) a)-ANTOpUTM JIOKaJHbHOTO MOWCKA NP PEIICHUH 3ajiad KOMOMHATOPHOUM onTuMu3anuu. 0)-Meton
OT)KHUTA.

[Tpumenenue k 3a1aue KoMMUBOsDKepa (a-ITanagumurpry CTalIIHIy TPO OTXKHT, CM. HaIIpUMEp
http://vuz.exponenta.ru/PDF/book/bm61.pdf + crarest B BUKUIIEIUH)

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HE00XOXMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)



VYuebHas ayquTopusi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Meronast onrtumu3anyu [Tekct]. Y. 2 : YncneHHble anropuT™Mel : yued. mocodue st By30B / XKajaH,
B. T ; M-Bo oOpa3oBanus u Hayku P®, Mock. ¢us.-texH. un-T (roc. yu-T) — M. : MOTH, 2015 —
320 c.

JomnonHurensHas aureparypa

1. JluneitHast onTuMu3anus (JTUHEWHOE Mporpammuposanune) [Tekct] : yuebHoe mocobue : M-BO BBICIII.
u cpea. cueu. oopazoB. PCOCP / 1O. I1. MBanunos .— M. : MOTH, 1980 .— 82 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

https://www.amazon.com/Boris-Goldengorin/e/BOOARO73TE

https://www.ohio.edu/engineering/news/news-story.cfm?newsltem=026543AB-5056-A81E-8D51C1E
5295E4C34

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYIIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha nexumoHHBIX 3aHATHUAIX HCIIOJIB3YIOTCA MYHLTI/IMCZ[I/H\/'IHBIC TCXHOJIOI'MH, BKJIIO4ad JEMOHCTPALUIO
Hpe3eHTaL[I/II\/’I. HCHOJ’ILBY}OTCSI QJICKTPOHHBIC y‘IGGHI/IKI/I.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

JIyst yCcnenrHoro 0CBOGHUS Kypca Tpedyercst:

— TIOCEIIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHUILTHHE;
— BeJICHUS KOHCIICKTA 3aHSITUH;

— HANPSHKEHHON CaMOCTOSTEILHOM PaOOTHI CTY/ICHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHL;

- npopa60TKy yqe6H0r0 Marcpuajia, MIOAroTOBKY OTBCTOB Ha BOHIPOCHI, MNPCAHA3HAYCHHBIX IJIA
CaMOCTOATEJIIbHOI'O U3YUCHUS

— pelieHue 3a/1a4, IpeaIaracMblx CTyIEHTaM Ha 3aHATUSX;
— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOM arTeCcTaluu.

Kpome Toro pekoMeHyeTcs yCIelHO C1aBaTh KOHTPOIbHBIC PabOThI, TaK KaK 3TO YIPOIIAET UTOTOBYIO
aTTeCTallMioO 1O TMpeAMeTy./[Js MOATOTOBKM K HMTOTOBOM aTTECTAIlMHM IO MPEeAMETy Jy4Ille BCEro
TTOJIE30BaThCSl MaTepUaIaMHy JICKIIUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: CucreMHOE pOrpaMMUpOBaHHUE U TPUKJIaIHAS MaTeMaTHKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa TMCKPETHOM MaTeMaTHKH

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT

Pa3paborunk: b.W. TonsaenropuH, 1-p TEXH. HAyK, Ipodeccop, JTOIEeHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.2 CnocobeH cTpouUTh MareMaTH4YecKHue MOJEIH,
MPOMU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1aqy,
HaMeyarb MyTH €€ PELCHUS

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-1 Criocoben npuMeHSTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnact (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH CcTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHI M OLICHKH

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLEeHUs

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB

OIIK-2 CniocobeH ucronb30BaTh COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IS TeIBHOCTH, COOITIoas
TpeboBaHus HHPOPMAIIMOHHON 0€30MacHOCTH

OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
MaTeMaTHUYeCcKue METOAbl U IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne Al pelIEHHs  HAyYHBIX  3aJad B
npodeccuoHaIbHON 00nacTu

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYI0O TEXHHKY M CEpBUCHI ceT MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS MHPOPMALMOHHOU
0e30MmacHOCTH

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
NPOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 31349
poheCCUOHATBHOM JIeTENLHOCTH, COOTIOnas
TpeboBaHUsg MH(YOPMAITMOHHOW OE30TIaCHOCTH

OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
MaTeMaTH4YecKue METOAbl W MPHUKIAJHOE MPOrpaMMHOE
obecrieueHMe I PEUIEHWs  HAay4yHBIX  337ad B
npodeccuoHaIbHON 0bnacTu

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTENIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0QOpMIIATH
Hay4HbIC U (MJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myGnuKanum, mMpoeKThI)

OIIK-3.1 3Haer ocHOBHbIE MpaBuiIa O0GOPMIICHUS HayYHBIX
MyOIMKaUi 1 HAyYHO-TEXHUUYECKON TOKyMEHTAaluH, B TOM
YHUcie C KCIONB30BAaHUEM MNPHUKIATHOIO TMPOrPaMMHOIO
obecrieueHus

OIIK-3.2 Brnageet Ha MpakTHUKE METOAOJIOTHEN COCTaBICHUS
HAy4YHO-TEXHUYECKHX OTYETOB (IIPOEKTOB)

OIIK-3.3 Bnageer mMeTogamMu BU3yaJbHOTO U TpadudecKoro
MIpeCTaBICHUS pe3yapTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHOW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINH




[IK-1 Criocoben craBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnmocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAYECTBO pa3paboTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3YyJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIe0OBaHUN B
paMKax TeMaTH4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHMA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KAYeCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

[IK-2 CnnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTO
KOJUUICKTHBA OPTaHW30BEIBATh U IMTPOBOIUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[MK-2.1 3HaeT NOPUHIUIBI TOCTPOSHUS HAyYHOHW pPadOTH,
MeTonbl cOopa M aHajW3a I[OJIyY€HHOrO Marepualia,
CHOCOOBI apryMeHTaIH

[IK-2.2 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBbIC
UCCIICIOBAHMSI CaMOCTOSATENIbHO MJIM B KauecTBE WIEHa
(pPyKOBOAMTEIST) MAJIOTO HAYYHOTO KOJJICKTHBA

[MK-2.3 CnocobeH mNpoBOIUTH anmpoOanuioo pe3yabTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyONMKaluK HAYYHBIX CTATeH U y4acTusi B KOH()EPEHIUSIX

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI <(HpI/IKJ'IaI[Ha$I KOM6I/IHaTOpHa$I OIITUMM3 ALY 06y‘laIOH.IHI>iCH JOJIKCH:

3HAThb:

- OCHOBHBIE ajrebpanyeckue CTPyKTyphbl;
aHaJu3a U TEeOMETPUYECKHE METOJbI

- OCHOBBI
Qg QepeHInanbsHOr0 YpaBHEHNUS;

HUCCJICAOBAaHUA ACHMIITOTHYCCKOIO IIOBCACHUA

- CTaTHCTUYECKHE METO/IbI 00paboTKK HH(POPMAIINH, B YACTHOCTH.

yMeThb:

- OIICpUPOBATH C aJ'IFG6paI/I‘leCKI/IMI/I 1 aHAJIMTHYCCKUMU O6’BeKTaMI/I;
- IIOHHUMAaTb FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI MHOTOMCPHBIX aHFe6pqueCKHX 00BEKTOB M MaTeMaTHYECKUX

aHAJIMTHYECKUX CTPYKTYP;

- TPOBECTH MEPBUYHYIO CTATHCTHUYECKYI0 0OpaOOTKY MaHHBIX M TIOHMMAaTh WX BEPOSTHOCTHYIO

HPHUPOLY,

- IOHM)KATh Pa3MEPHOCTh UCXOAHBIX JaHHBIX 0€3 CyIeCTBEHHOH MOoTepu UH(POPMAIUH;
- ACCIEA0BaTh (MaTeMaTH4eCKUMH CTaTUCTUYECKUMU METOJIaMH ) SMIIUPUYECKHE 3aBUCUMOCTH.

BJIaJeTh:

- OCHOBHBIMU TIIOHATHAMU MOACIHUPOBAHUA 3adaqd KOM6I/IHaTOpHOI\/’I OIITUMH3aAlIMHM, MCTOAaMH U

AJITOPUTMAaMU UX PCLICHUA.

- HaBbIKaMH anreOpanyeckoi, PyHKIHMOHAIBHO-aHATUTHYECKON U CTATUCTUYECKON IPaMOTHOCTH;
- YMEHUEM IPUMEHATh CBOM HABBIKM B PAMKax CYLIECTBYIOUIMX MPOIPaMMHBIX CPEICTB (IIaKETOB

AHAJIMTHUYCCKUX BBILII/ICJ'IGHI/II\/'I).

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0




JomamrHee 3aanue (MCCIIEAOBATEILCKUI MPOEKT) OyIeT OCHOBAHO Ha 3a/1a4ax U3 TEOPUH PaCIHCaHUH,
BBINOJHAEMBIX HMHAMBUAYyanbHO: JlomamiHue 3amaHust OynyT Ha3HA4aTbCs, HAauMHAs C 4YETBEPTOM
He/IeIH TOJIBKO OAMH pa3 B Hepento. [lo3nuss coaya 3aganuid OyneT npuHsaTta co mrpadom. CTyneHTsl,
UCTIONB3YIOUINE Yy)XKyI0 paboTy 0e3 CChUIOK (IJIaruar), MojydaT HEeyAOBIECTBOPUTEIbHYIO OLIEHKY I10
Kypcy. CTymeHTbl JOKHBI OyAyT BBIIOJIHUTH CBOM HCCIIENOBATENbCKUI IPOEKT, HCIONb3Ys
CJHENYIOIINE 5 11aroB.

1. IlocraHoBKa 3a/1auu, €€ MaTeMaTuieckasi MOJEJb U UJUIIOCTPATUBHBINA YUCIIEHHBIH IPUMED.

2. O630p myONWKanuii, CBA3aHHBIX C Ballel 3ajlaucii, BKIIOYas aHalhu3 MareMaTHdeCKUX MOJIeNeH,
AJTOPUTMOB, 3TAJIOHHBIX TECTOB U BHIUUCIUTEIbHBIX UCCIECTOBAHUMN.

3. HOGKTI/IpOBaHI/Ie " WUTIOCTpAalrd Balllero aJirOpUTMa Ha YUCJIICHHOM IIPUMCPE.
4. PeaJ'II/ISaL[I/IH BallICro AJITOpUTMa U aHaJIN3 BbIYHUCIUTCIIbHBIX S9KCIICPUMCHTOB.

5. TIMCbMEHHBIH HAy4YHO-UCCIEIOBATEIbCKUM OTYET O pe3yJbTaTax Ballero HUCCIEIOBAHUS U €ro
VHIUBUYyaJbHAs Tpe3eHTaIHs.

4. lepeyens TUNOBBIX (MIPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuarouuxcst

1. 3amaun 0 MHUHUMAaJIBLHOM OCTOBHOM JEpEBE C aHAJIM30M HIMHCTBEHHOCTH M YCTOWYHMBOCTH HX
OINTHMAJIbHBIX PELICHUII.

2. IlpepriBaeMble 3aa4M INIAHUPOBAHUS HA OJHOM MAIlIMHE C PA3IMYHBIMH LEJIEBBIMHU (DYHKIIUSAMH.

3. 3agaya kommuBospKepa 3K: 0630p Mofieneli 1 anrOpUTMOB €€ PeIleHHS.

4. Jlomycku: BEpXHUE, HIKHHUE, M TOPJIBIIIKOBBIC B IPUKIIAJHON KOMOWHATOPHOM ONTUMHU3AIIIH.

93]

. Anroput™m BeTBei u rpanuil ans cumMetpudHoi 3K (C3K).

. Anroput™ BeTBei U rpanull aiist HecumMerpuaHoi 3K (H3K).
. AJITOprTM Ha OCHOBE BepXHUX nomyckoB mis H3K.

. AJITOprTM Ha OCHOBE HMXHMX AomyckoB st H3K.

O 00 3 N

. Koppekrupytomnyie anropuTMbl pemieH sl ONTUMU3AIMOHHBIX 33/1a4 C JISHCTBUTEIBHBIME 1IETIEHIMU
GbyHKIMAMU.

10. Koppexrupyromue anroputmel perreans H3K u [pocretimeit 3agaun Pazmemenns (I13P).

11. OBpuctuku s pemenus 3K: xamnas (Onvkalimmii coces HA MyTH), KaJHAsS HA OCHOBE JIOITYCKOB,
OImKafIINK cocel ATl TOAIMKIa; 2, 3-

OKPECTHOCTEM.

12. Beenenue B cyOMonyssipHble (PyHKIMH: JTOKAIbHBIE, [TT00aIbHBIE MAKCUMYMBI Ha AarpaMme Xacce
U UX CBS3HBIE KOMITOHEHTBI.

13. Cynepmonynsipaocts ueneBoi ¢pyHkuuu B [13P u anropurm BeTBeil 6e3 rpaHumil.

14. Teopema Yepenuna-Xauaryposa. [IpaBuna OTOpakOBKM M TNpaBWiIa COXPAaHEHUS. AJTOPUTM
JIUXOTOMUH (TIPEIBAPUTEIHHOTO COXPAHEHNU).

15. Anropum BetBeli u rpanull (ABul') mis 3agaun MHHAMU3aIUKM CYTIEPMOIYJIbHOW (YHKIIUU U ee
npunoxenus k I13P.

16. HenBonuHble mpaBuiia BETBICHU, IPUMEHIEMbIE K niceBno0yneBoil popmynuposke [13P. [TpaBuino
BETBJICHUS: CHENAN KBaJIpaTHbINA YICH

JINHEVHBIM.

17. 3amada kBagparuuHoro pazouenus rpada (3KPI).

18. Teopema UepeHnuHa (KBa3HBOTHYTOCTh CyOMOAYISPHBIX (DYHKIIUH).

19. XKapgnpiii anroput i1 GyHKIHUH CyOMOIYJIIPHOTO MHOMKECTBA.

20. ITceBnoOyneBbI MOJIMHOMBI, TPUMEHsieMbIe K [IpocTomy pacnionoxenuto 3asoga (SPLP).
21. Tounsie u 3BpuUCcTUYECKHE anTopuT™Mbl st [13P.

22. Teopema yceueHHs ICEBIO — OyJIEBCKOTO IOJMHOMA IS 3aJadd O p-MEAMAHE 3aJaddl U ee
MPUMEHEHHUS IS TIOCTPOCHUSI aJITOPUTMOB.

23. ArperupoBanue 2-MepHBIX (00bIUHBIX) MaTpull. Teopema JunBopca.

Kputepun oniennBanus



- omenka «omm4HO  (10)»  BBICTaBNSieTCSl  CTYAGHTY,  IOKa3aBIIEeMy  BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH;

- omeHka  «oraumuHOo  (9)»  BBICTaBUsIeTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, INTYOOKHE 3HAaHHS yuyeOHON MpOorpaMMbl JUCLIUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha TpPaKTHKE MPH PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M MpPaBUIbBHOE OOOCHOBAHUE MPUHSATHIX
peLICHU;

- oueHKa  «ommM4yHO  (8)»  BBICTABIACTCS  CTYOCHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, IITYOOKHE 3HAaHHS yuyeOHON MpOrpaMMbl JUCLIUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha MPaKTHKE [IPH PEILICHNH KOHKPETHBIX 3ajiad, U IPAaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN;

- olLleHKa «xopouio (7)» BBICTaBISAETCSA CTYIEHTY, €CIM OH TBEPAO 3HAET MaTepuai, 'PaMOTHO M IO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOTY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIYCKAeT B OTBETE
WIM B PELIEHUHU 3a]jad HEKOTOPblE HETOYHOCTH;

- OIICHKA «XOpowIo (6)» BBICTABISAETCS CTYIEHTY, €CIIM OH 3HAET MaTepuai, IPaMOTHO H IO CYLIECTBY
U3JIaraeT €ro, yMeeT IPUMEHSTh I0JyuyeHHbIC 3HaHMsA Ha MPaKTHKE, HO JOIyCKAaeT B OTBETE WIM B
peILIeHUN 3a/1a4 HEKOTOPhIE HETOUHOCTH;

- OIIEHKa «XOpoImIo (5)» BBICTABIAETCS CTYJACHTY, €CIIM OH 3HAET MaTepHaj, U IO CYIIECTBY M3JIaraet
€ro, yMeeT MPHUMEHATH MOJlyuYeHHbIC 3HAHMSA Ha MPAKTHUKE, HO JIOMYCKaeT B OTBETE WJIM B PELICHUU
3a]1a4 HEKOTOpbIE HETOUHOCTH;

- OIIEHKa «Y/IOBJIETBOPUTENHHO (4)» BBICTABISECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH Oa30BBIX MOHSITHMH,
HapylLEHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUH IIPOIPaMMHOIO Marepuajla, HO IIpU 3TOM
OH BIaJEET OCHOBHBIMH pa3ieiaMu Y4yeOHOW mporpaMMbl, HEOOXOAMMBIMH JJisl AalibHEHIIero
00yueHHs 1 MOXET NPUMEHSTh NOJIy4YeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOM CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHH,
HapyILIEHUs JIOTHYECKOW MOCIIEeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH BJajeeT (parMeHTapHO OCHOBHBIMH pa3felaMH Y4eOHOH NporpamMmbl, HEOOXOAMMBIMH IS
JaypHedmero o0yyeHHss U MOXET MPHUMEHSTH IOJIydYeHHbIE 3HaHWA 1O 00paslly B CTaHAAPTHOM
CUTYyalluy;

- OILIEHKa «HEYJOBJICTBOPUTEILHO (2)» BBICTABIIAETCS CTYICHTY, KOTOPBII HE 3HaeT Ooiblueil yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI TUCHUIUIMHBI U HE yMEET UCII0JIb30BaTh MOTy4YEHHbIE 3HAaHUS [IPU
pEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a7aY;

- OLIEHKa «HEyHIOBJIETBOPUTENIBHO (1)» BBICTABIISIETCS CTYIEHTY, KOTOPBIH HE 3HaeT (HOPMYIHPOBOK
OCHOBHBIX NOHATHN AUCLUIUINHBL.

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

Bo Bpemss mnposeaecHms muddepeHIIMpPOBAaHHOTO 3adeTa OOyYaroIMecs MOTYT IOJh30BaThCs
MPOTPaMMON JUCIIUILTAHBI.



