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AHHOTANMA

B stoM Kypce OyayT paccMOTpeHBI 3a/ladil  KOMMHUBOSDKEpa M MapIIPyTH3alUH TPAHCIIOPTHBIX CPEICTB (C
OrPaHUYCHUSIMA Ha €MKOCTH TPAHCIOPTHBIX CPEACTB, BPEMEHHbIC MHTEPBAJIbI, IOJYYCHHE M OTIIPABICHHE
IPYy30B, IEPHOJUYHOCTh PACIIMCAHUHA H T. [I.), 33J]a9d ONTUMH3AINN PACIHCAHUI C TIPEPHIBAHUSIMHU HA OIHOM
MalluHe ¢ NPOU3BOJIGHBIME  BPEMEHAMH IOCTYIUICHUS M 3aBepUICHHs palOT, INPOHM3BOJIbHBIMH
JUTUTEIBHOCTSIMH BBITIOHEHUS paloT, POU3BOJIBHBIMU TPEPHIBAHUAMHU H MIPUOPHTETAMHU (BeCaMM), a TaKkkKe
HIUPOKUM CIIEKTPOM KPHUTEPUEB ONTHMAIBHOCTH, HANPUMEp, MUHMMH3ALMS CYMMapHOTO  B3BELICHHOTO
BpPEMEHH BBIIOHEHHSI BCEX PadOT WM MUHHMMH3AIMS CyMMAapHOTO B3BEIICHHOTO BPEMEHH 3ara3IbIBaHUS
BBITIOHEHMSI BceX padoT.

1. lean u 3apa4n

Henp AucoMnInHBI
Nzyuenune Mojeneld M anrOpuTMOB NPUKIIAJTHON KOMOMHATOPHON ONTHUMH3AIINY, a TAKXKE aJTOPUTMOB
IUIs 337124 pa3MelleH ], TPaHCIIOPTUPOBKH TOBAPOB U
MapIIpyTU3alMKd TPAHCHOPTHBIX CPEACTB, BKIIIOYAs aHAIM3 YyBCTBHTEIBHOCTH M YCTOHYHMBOCTH,
[IPUMEHAEMBIN K 337]a4aM O MUHUMaJIbHOM OCHOBHOM JI€peBe
(MOJ) u ee Bapuanuax, KpardaiieM myTH, MaKCUMaJIbHOM MTOTOKE - MUHUMAJIHLHOM pa3pese.

33}13‘-[1/1 JAUCHUIIINHBI
* OCHOBHBIC MOHSTHS BBHIYUCIUTEIBHBIX CIOKHOCTEH I 3ada4 U aJITrOPpUTMOB (KaK TOYHEBIX, TaK U
3BpI/ICTI/I‘ICCKI/IX), KOTOPBIC HCO6XO,I[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

OIIK-1.1 CnocobeH aHaM3UPOBaTh MMOCTABICHHYIO 337134y,

OIIK-1 Cnocoben npuMeHsTh HAMEYATD MyTH €€ PEIICHHS

(byHIaMeHTaNbHbIE 3HAHUS, IOTy4YEHHbIE B

OIIK-1.2 CnocobeH cTpouTh MaTreMaTH4ecKHe MOJEIH,
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)

MPOU3BOAUTDH KOJIMICCTBECHHBIC PACYCThI U OLICHKU

CCTCCTBCHHBIX HAYK M HMCIIOJIB30BATb UX B

MPO(ECCHORATBHOM MESTETBHOCTH OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH

MOJIYYCHHBIX PC3YJIbTATOB

OIIK-2.1 CrnocoGeH  NpPUMEHSTh  COBPEMEHHBIC
BBIYMCIIMTEIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B

OTIK-2 CriocobeH HCTob30BaTh COBpeMeHHble |00IacTH (cdepe) IpopecCHOHAIBHON JETeIbHOCTH

WH(POPMALIMOHHBIE TEXHOJIOTHH U OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
IPOTrpaMMHBIE CPEACTBA IIPU PEIICHHUH 33/1a4  |MareMaTHYeCKUEe METOAbl M NPUKIAIHOE IPOrpaMMHOE
npo(eCcCUOHAIBHOMI esSTeNbHOCTH, coONoast |o0ecrieueHre  [uIs  pelIeHus  Hay4yHbIX  3a7a4 B
TpeboBaHM NH(POPMALIMOHHON 0€30MaCHOCTH  |MpOogeCCHOHANIBHON 00IacTh

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS MHPOPMALMOHHOU
0e30MmacHOCTH

[MK-1.1 CnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalIbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4ecKoi o0nacTu cBoed mpodeccHoHaTbLHON

[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

peats 3a1a4y, B ToM uncie paspadareiBath 1 [[IK-1.2  CrocoGeH  BBIIABUTATh  TUIOTE3bl, CTPOHTH
HCCIIE0BAaTh MaTeMaTHYECKUE MOJEIH MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMA H3y4aeMbIX
M3y4YaeMbIX SABJICHHN U MPOLIECCOB, CACTEMHO  |SIBJICHHH M MPOLIECCOB, OLEHUBATH KAUE€CTBO pa3paboTaHHON
aHAJIM3MPOBATh HAy4YHbIE MPOOIEMBI, IOJIyYaTh |MOIENIN




HOBBIC HAayIHBIC PC3YJIbTAThI I1K-1.3 CrnocobeH mnpuMeHSTh TEOpeTHUeCKHue H (WIIH)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATh!
- OCHOBHBIE aIreOpandecKue CTPyKTyphI;
- OCHOBBI aHalW3a U TEOMETPUYECKHE METOIbl HCCIEIOBAaHMUSA ACHUMIITOTHYECKOTO TIOBEICHUS
muhhepeHITNAITBHOTO YPaBHEHUS;
- CTAaTHCTUYECKHE METO/IbI 00paboTKu HH(POPMAIINH, B YACTHOCTH.

YMETb:

- OTIEpUPOBATH C ANTeOPaNIECKIMH U aHAJTUTUYECKUMHU OOBEKTaMH;

- TIOHMMAaTh T'€OMETPUUYECKUI CMBICT MHOTOMEPHBIX anreOpandecKux OObEKTOB M MaTeMaTHYEeCKHX

AHAJIMTHYECKUX CTPYKTYP;

- TPOBECTH MEPBUYHYIO CTATHCTHUECKYI0 0OpaOOTKY MaHHBIX M TOHMMAaTh WX BEpPOSTHOCTHYIO

IIPUPOAY;

- IOHM)KATh Pa3MEPHOCTh UCXOAHBIX JAaHHBIX 0€3 CyIECTBEHHOH MOoTepu UH(OPMAIUH;

- ACCIEA0BaTh (MaTeMaTH4eCKUMH CTaTUCTUYECKUMU METOIaMH ) SMIIUPUYECKHE 3aBUCUMOCTH.
BJIaJICTh:

- OCHOBHBIMHM TOHSTHSAMH MOJCIMPOBAHMs 3a/7ad KOMOMHATOPHOM ONTHUMH3AaLM{, METOJAaMH H

ITOPUTMaMH UX pELICHUs.

- HaBbIKaMH anreOpanyeckoi, PyHKIHMOHAIBHO-aHATUTUYECKON U CTATUCTUYECKON IPaMOTHOCTH;

- YMEHUEM IPUMEHATh CBOM HABBIKM B PAMKax CYLIECTBYIOUIMX IMPOIPaMMHBIX CPEICTB (IIaKETOB

AHAJIMTUYECKUX BBIYUCICHUN).

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
DOinepoB M TaMWIBTOHOB IMKI, 3ajada
1 KOMMHBOSDKEPA,  NPUMEHEHHE  ITUX 2 2 2
MOHATUI
DyeMeHTHI TeopHun CJIOXHOCTH,
2 MIPakTU4YECKOE TNPHUMEHEHHE B 33Jadax 3 3 3
KOMOWHATOPHOM ONTUMU3ALIUH
3 BeposiTHOCTHBIN aHaNu3 aJIrOPUTMOB U 4 4 4
PaHIOMHU3HPOBAHHbIEC AITOPUTMBI.
CoBmecTHOE HCIO0JIb30BaHUE
MaTeMaTHYeCcKuX W alrOPUTMHUECKUX
4 OCHOB TIpW pa3paboTKe aJrOpUTMOB 2 2 2
MPUKIaTHON KOMOHMHATOPHOM
ONITHUMU3AINN
5 AnropuM BeTBEW W IIpaBHUJIa BETBICHUS 2 2 2
AJTOpUTMBI JUIs pemeHus
TPYIHOpEIIAEMBbIX 3a/1a4 KOMOMHATOPHOM
6 ONTUMM3AIMK  C  TapaHTUPOBAHHOMN 2 2 2
MaKCHUMaJIbHOU MOTPELIHOCTHIO "
MICEBONIOTMHOMHAIILHBIE AITOPUTMBI.




Hroro wacos 15 15 15
[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2. CopaepxaHue TUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 8 (Becennuit)

1. DiinepoB U TaMUWIBTOHOB LIUKJI, 33/ja4ya KOMMUBOSDKEpPa, IPUMEHEHUE ITUX OHATUI

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

SiNiepoBa MUKIIA U dityiepoBa myTH B rpade. [IpumMeps! 3a/1ad, CBOJUMBIX K HUM.

(MBanos, Kpuctodpuzec, [lanagumurpuy-Craitrmuiy)

2) 3amada 0 6E30TXOJHON YKIIaJKe TParelrii OJJUHAKOBON BBICOTHI B TI0JIOCE TOW JK€ CAMOMW BBICOTHI.
Paznuunelie eé

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

HeaddexrnBHocTs MOmenn 3TOH 3afayd ¢ TpanelusMHU-BEepIIMHAMUA U 3(QPEKTUBHOCTH MOIENH C
BEpIIMHAMH ? yIIIaMu

HakJoHa Tpanenni. Kak pemars B kax oM ciaydae? (JIEKIUHU, SKCKIIO3UB)

3) DddexTuBHBIN aNTOPUTM IS PELICHUs 3aa4ll MUHUMM3ALUH OTXOJO0B IIPH YKJIAJKE Tpamenuit
OJIMHAKOBOM BBICOTHI

B II0JIOCE TOH K€ CaMOM BBICOTHI. (HOCJ’IG,Z[HSISI JICKIIUA, 3KCKJ'HO3I/IB).

2. DneMeHTHI TCOpHUU CJIIOKHOCTH, IMPAKTUYCCKOC IPUMCHCHHUC B 3aJadax KOM6PIHaTOpHOI>i
OIITUMH3 a1

[Tonsitne 3amau pacno3HaBanus u3 kinaccoB P u NP. NP-momHoTsl 3ajmaum pacno3naBanus. Kak
nokaspiBarb NP-monnoty (Ha mpumepax). IloHstue TpyaHo-pemaeMol 3ajgadu KOMOMHATOPHOMN
ONITUMU3AIIH u 3hHEKTUBHOTO anropuTMa TUIst 3a/1auu KOMOMHATOPHOM
ontumuzatun. (I spu-Jxoncon, Ilanmagumurpuy-Craitrun). AHanu3 3azad 1Mo KOMOWHATOpHOU
ONTUMU3ALMH.

3. BeposiTHOCTHBIN aHaIU3 aJITOPUTMOB U PaHIOMHU3UPOBAHHbIE aJTOPUTMBI.

1) a)-3agaya 06 ycroitunBoM napocoderanuu u anroputm [eina-Ilennu mist e€ pernenust.

0)-Cnoxnoctp anroputma leiina-llleruin B xymmem ciydae. B)-Mcmonb3oBaHue pasioKeHUs
[IEPECTAHOBKHU Ha ITUKJIBI

1 6onee ObIcTpoii peanuzanuu aaropurma I erna-llennn.
(KuyT, YcToitunBble napocoyeTanus: a-nekuuu 2, 6-4 u B-6)

2) BeposSTHOCTHBIA aHajdM3 alrOpPUTMOB. a)-AHalu3 CPEAHEro KOJIMYeCTBA NPUCBAMBAHUN TNPH
HaXOX/I€HUU

MaKCHMAJILHOTO 3JIeMeHTa MaccuBa. 0)-IIpUHINT OTIOKEHHBIX PEUICHUI B BEPOSATHOCTHOM arajmse.
3agaya

cobuparenss kynoHoB. OIEHKa CBepXy CpPEOHErO KOJMYeCTBAa OIepaluil INepenpucBaMBaHus B
anropurme I einna-Illerum

npH ciy4daiiHbIX MaTpuliax npeanourenuit (a-Kuayt, MckyccTBo nporpamMmmupoBanus, Tom 1, 6-KayT,
YcToiiunBele

napocoveTanus, IeKuun 2 u 4).

3) a)-IlopokneHue ciry4aifHbIX TepecTaHOBOK. MeTtonx MoHte-Kapimo it mopcyera MHOTOMEPHBIX
HMHTETPajoB.

0)-bricTpast copTupoBKa co ciryyaifHBIM BBIOOPOM Pa3ZIEISIOIIETO JIEMEHTA.




B)-AnroputMbl MonTe-Kapno, Jlac-Beraca u 1mepmByinckue aiaropuTMbl, NPUMEPBI TaKHX
anroputMoB. (a - Kyt
HUckycerBo nporpammupoBanus, ToM 3, 6-Kopmen, B-MakkoHen U ipe3eHTanns AHIpeeBoil)

4) bBomee neTanmbHBIA Pa3dOp HEKOTOPBIX PAHAOMHU3UPOBAHHBIX AJITOPUTMOB. a)-AJTOPUTM
Mwnepa-Pabuna s

NPOBEPKHU HA NIPOCTOTY M €ro CIOXKHOCTh. [Touemy on paboraer?
0)-PanoMH3MpPOBaHHBIN aJTOPUTM ITOMCKAa MHHUMAJIBHOTO pa3pe3a B MyJIbTUrpade.
(a-Kopwmem, 6-I1lpe3enraius AHapeeBoii, kuura Motwani)

4. CoBMECTHOE HCIIOJIb30BAHUE MAaTEMAaTHUECKUX M aJTOPUTMHUYECKHX OCHOB IpU pa3paboTke
QJITOPUTMOB MTPUKJIATHOH KOMOMHATOPHOH ONTUMH3ALNU

1) CoBmecTHOE HCIONB30BAHUE MATEMATHUYECKUX M aJrOPUTMHYECKUX OCHOB NpHU pPa3paboOTKe
JITOPUTMOB Ha IIpUMeEpe

pellleHus B HaTYpalbHBIX yKcliax ypaBHeHus a/(b+c)+b/(a+c)+c/(b+a)=4.
(MHTEpET-CChUTKU BO BpEMsI YTEHHSI Kypca)

2) a)-llonsitue UYMa, teopema Mupckoro. 0)-Pemenue 3agaun o pa3OueHnm Habopa TOYEK Ha
BO3pacTaoLINe

JIOMAHHBIC. (a—CHI/IBaK HGHI/I W aHTHUIICIIH, p3360p 3aaa4u O JIrogocaax

https://www.mccme.ru/circles/oim/materials/spivak-04-2.pdf, Bukumemus. 06-Crares  Jlepnep,
Bosnockos

http://iopscience.iop.org/article/10.1088/1742-6596/633/1/012066/pdf
5. AaropvM BeTBe! U MpaBHiia BETBICHUS

3Anropum BerBel M rpanul] (ABul) st 3aaun MUHUMH3AIMKA CYNIEPMOIYJIbHON (QYHKIIMU U ee
npunoxenuss Kk II3P. HenBomunblie mnpaBuna BeTBJICHHUS, NPUMEHSIEMbIE K ICEBIOOYIEBOI
dopmymupoBke [I3P. IlpaBuio BeTBineHHs: caenail KBaJpaTHBI 4YieH JWHEWHBIM. 3ajava
kBagparuuHoro pazouenus rpada (3KPI') - npumep makcumuzanuu cyOMoayasipHO# QyHKIHH.

6. AJ'IFOpI/ITMBI I pCHICHUA TPYAHOPCIIACMBIX  3a4da4 KOM6PIHaTOpH0ﬁ OIITUMH3allMHU C
FapaHTHpOBaHHOﬁ MaKCUMaJIbHOMN IMOTPEIIHOCTBIO U ITICEBAONIOJIMHOMHUAJILHBIC aJITOPUTMEI.

1) AnropuT™bl [JIs1 peuIeHHs TPYOHOPEIIaeMbIX 3a/Ja4 C TapaHTUPOBAHHON MaKCHUMAaJIbHOM
HOrPEIIHOCTBIO.

OTtHocuTenbHas, abCONIOTHAS TOTPENTHOCTh. AnroputMm Kpucroduaeca mns eBKIMAOBOH 3amadu
KOMMUBOSKEPA.

(ITamamumuTpry-CTalmir)

2) IlceBnonmonuHOMHANILHBIC aNTOPUTMBI. AJITOPUTM JUIS PEIICHUS 33J]a4l O PIOK3aKe C MOMOIIBI0
JUHAMUYECKOTO

POrpaMMHPOBAHHS U €TO MPHUMEHEHNE K PEIICHUIO 33/1a4i O pa30MEeHUH C OrPaHUYCHUEM CBEpXY Ha
pasouBaeMbie

yucina. [logcyuer konudecTBa OUIETOB, ?CHACTIMBBIX MO-KA3aHCKHU?.
(ITamagumuTpuy-Cralmnil, cTaThs A1 KypHaiIa MaTtemarndeckoe MpOCBEIICHUE)

[Mporpamma muctmmnasl "KomOunatopraas ontumuszaius”; 01.04.02 "Ilpuknagnas MareMaTuka u
uHpopmaruka'.

Crpannua 6 u3 10.

3) a)-AnropuTM JOKaJIbHOTO MOKMCKA MPHU PEIICHUH 3a7ad KOMOMHATOPHOM ontumuzanuu. 0)-Merox
OTXMUra.

[Ipumenenue k 3ama4ue kommuBospkepa (a-Ilanagumutpuy CTaliiuil; PO OTXKUT, CM. HalpUMep
http://vuz.exponenta.ru/PDF/book/bm61.pdf + crarest B BUKUTIE UM )

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).



6.IlepeyeHnb pekoMeHyeMOii TUTEPaATyPbI

OcHoBHas nuTeparypa

1. Meroas! ontumuzanuu [Tekct]. Y. 2 : YncnenHsle anroput™sl : yued. nocodue ais By30B / XKanaH,
B. T ; M-Bo oOpazoBanus u Hayku PD, Mock. ¢uz.-texH. uH-T (Toc. yH-T) .— M. : MOTH, 2015 —
320 c.

JomnonHurenbpHas auTeparypa

1. JIuneitHast onTuMu3anus (JUHEHHOE mporpammuposanue) [Tekct] : yuebHoe nocobue : M-BO BbICIHI.
u cpen. creil. oopazoB. PCOCP / 1O. I1. MiBaauios .— M. : MOTH, 1980 .— 82 c.

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

https://www.amazon.com/Boris-Goldengorin/e/BO0ARO73TE
https://www.ohio.edu/engineering/news/news-story.cfm?newsltem=026543 AB-5056-A8 1 E-8D51C1E
5295E4C34

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBJICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIHIO
npe3eHTanui. crnonb3yroTes ANeKTPOHHbBIE YIeOHUKH.

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

JI71s1 ycTienHoro ocBOeHus Kypca Tpedyercs:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSITENIEHOM PaboThI CTY/IEHTA.

CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOM JINTEPaTyphl;

— TpopaboTKy y4deOHOro MaTepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSTENBHOTO U3yUEHUS;

— pCUICHUC 3a71a4, NpcajraraCMbIX CTyACHTAM Ha 3aHATUAX;
— INOATOTOBKY K BBIIIOJIHCHUIO 3a,[[aHHﬁ TCKYH_[efl n HpOMe)KyTO‘iHOﬁ aTTCCTalum.

Kpome Toro pexkoMeH1yeTcst yCIelHo c1aBaTh KOHTPOJIbHBIE pabOoThI, TaK KaK 3TO YIPOIIAET UTOTOBYIO
aTTeCTalio 1O mpeaMeTy. i MoAroToBKM K WTOTOBOW aTTECTAllMU IO TPEIMETY JIyYIle BCETo
MOJIb30BAThHCSI MaTepUaIaMH JIEKLHUI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: Undopmaruka
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa TMCKPETHOM MaTeMaTHKH

Kypc: 4

kBaTuuKkanus: 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

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK M UCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CnocobeH aHaIM3UPOBaTh MOCTABICHHYIO 3371a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpouTh MareMaTH4ecKHe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-2 CnocobeH uconbp30BaTh COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJIOTUU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IeSTeIBHOCTH, COOTIoas
TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-2.1 CrnocoGeH  TpUMEHSTb  COBPEMEHHBIC
BBIYMCIIMTENIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHET B
obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

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

npodeccruoHanbHOM 00IacTH

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS HMHPOPMALMOHHOU
0e30MmacHOCTH

[IK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIie pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

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

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCAaHMA H3y4aeMbIX
SIBIICHUH U TPOLIECCOB, OLIEHUBATH KAU€CTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThdueckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pPE3YIbTATC N3YUYCHUA JUCIIUITIIMHBL <(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 IIOBCACHMUA

- CTaTHCTUYECKHE METO/IbI 00paboTKu HH(POPMAIINHY, 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

AHAJIMTUYECKUX CTPYKTYP;

- TIPOBECTH MEPBUYHYIO CTATHCTHUECKYI0 0OpaOOTKY MaHHBIX M TOHMMAaTh WX BEPOSTHOCTHYIO

HPHUPOLY,

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

BJIad€Th:

- OCHOBHBIMU TIIOHATHAMU MOACIHUPOBAHUA 3adaqd KOM6I/IHaTOpHOI\/’I OIITUMH3AlIMHM, MCTOAaMH U

AJITOPUTMAaMU UX PCLICHUA.

- HaBbIKaMH anreOpanyeckoi, PyHKIHMOHAIbHO-aHATUTUYECKON U CTATUCTUYECKON IPaMOTHOCTH;
- YMEHUEM IPUMEHATh CBOM HABbIKM B PAMKax CYLIECTBYIOUIMX I[POIPaMMHBIX 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 3agaHusi OylyT Ha3HA4aTbCs, HAauMHAsg C 4YETBEPTOM
HeZIeIH TOJIBKO OAMH pa3 B Hepento. [lo3nuss coaya 3aganuid OyneT npuHsTta co mrpadom. CTyneHTsl,
UCTIONB3YIOUINE Yy)XKyI0 paboTy 0e3 CChUIOK (IUIaruar), MojydaT HEeyZOBIECTBOPUTEIbHYIO OLIEHKY I10
Kypcy. CTymeHTbl JODKHBI OyAyT BBIIOJIHATH CBOM HCCIENOBATENbCKUN IPOEKT, HCIONb3Ys
CJHENYIOIINE 5 11aroB.

1. IlocraHoBKa 3a/1auu, €€ MareMaTuieckasi MOJEJIb U UIUIIOCTPATUBHBINA YUCIICHHBIH IPUMED.

2. O630p myONWKauii, CBA3aHHBIX C Ballel 3ajlaucii, BKIIOYas aHalhu3 MareMaTH4eCKUX MOJIeNeH,
AJTOPUTMOB, 3TAJIOHHBIX TECTOB U BHIUUCIUTEIbHBIX UCCIECTOBAHUMN.

3. HOGKTI/IpOBaHI/Ie 1 WUTIOCTpAalrd Balllero aJilrOpUTMa Ha YUCJIICHHOM IIPUMCPE.
4. PeaJ'II/ISaL[I/IH BallICro AJITOpUTMa U aHaJIN3 BbIYHUCIUTCIIBHBIX 9KCIICPUMCHTOB.

5. TIMCbMEHHBIH HAyYHO-UCCIEIOBATEIBCKUM OTYET O pe3yJbTaTaX Ballero HUCCIEIOBAHUS U €ro
VHIUBUYyaJbHAs Tpe3eHTaIHs.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarouuxcst

1. 3amaun 0 MHUHUMAaJILHOM OCTOBHOM JEpPEBE C aHAJIM30M HIMHCTBEHHOCTH M YCTOWYHMBOCTH HX
OINTHMAJIbHBIX PELICHUII.

2. IlpepriBaeMble 3aa4M INIAHUPOBAHUS HAa OJHOM MAIlIMHE C PA3IMYHBIMU LEJIEBBIMHU (DYHKIUSAMH.

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

N

. Jlomycku: BepXHUE, HIKHKIE, M TOPJIBIIIKOBBIC B IPUKIIAJHON KOMOWHATOPHOM ONTUMHU3AIIH.
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. Anroput™m BeTBeii u rpanuil ans cumMetpudHoi 3K (C3K).

. Anroput™ BeTBei 1 rpanuil aiist HecummMerpuuHoi 3K (H3K).
. AJITOprTM Ha OCHOBE BepXHUX nomyckoB s H3K.

. AJITOprTM Ha OCHOBE HMXHMX AomyckoB st H3K.

O 00 3 N

. Koppekrupyromnyie anropuTMbl pemieH sl ONTUMHU3AIMOHHBIX 33/1a4 C JISHCTBUTEIBHBIME 1IETIEHIMU
GbyHKIMAMU.

10. Koppexrupyromue anroputmel perreans H3K u [pocreiimeit 3agaun Pazmemenus (I13P).

11. OBpuctuku s pemenus 3K: xamnas (Onvkalimmii coces HA MTyTH), XKaJHAS HA OCHOBE JIOITYCKOB,
Okl cocel ISl TOAIMKIa; 2, 3-

OKPECTHOCTEM.

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

13. Cynepmonynsipaocts ueneBoi ¢pynkuuu B [13P u axropurm BeTseil 6e3 rpaHuil.

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

15. Anropum BetBeli u rpanull (ABul') mis 3agaun MHHAMU3aIUKN CYTIEPMOIYJIbHOW (YHKIIUU U ee
npunoxenus k I13P.

16. HenBonuHble mpaBuiia BETBICHU, IPUMEHIEMbIE K niceBno0yneBoil ¢popmynuposke [13P. [TpaBuino
BETBJICHUS: CHENAN KBaIpaTHbINA YIeH

JINHEVHBIM.

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

18. Teopema UepenuHa (KBa3HBOTHYTOCTh CyOMOAYISPHBIX (DYHKIIUH).

19. XKapgnpiii anroput i1 GyHKIHUH CyOMOTYJISIPHOTO MHOMKECTBA.

20. ITceBnoOyneBbI MOJIMHOMBI, IPUMEHsieMbIe K [IpocTomy pacnionoxenuto 3asoga (SPLP).
21. Tounsie u 3BpuUCcTUYECKHE anropuT™Mbl 111 [13P.

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

23. ArperupoBanue 2-MepHbIX (00bIYHBIX) 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.



