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kadeapa TMCKPETHOM MaTeMaTHKH
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Bcero gacos: 45, Bcero 3ad. ef.: 1

[Iporpammy cocrasuin: b.U. Tonbnenropux, O-p TeXH. HayK, Mpodeccop, TOIEeHT

[Iporpamma obcyxaeHa Ha 3aceqannu kKadenpsl auckpetHoit marematuku 05.03.2020



AHHOTANMA

B atom kypce OyayT paccMOTpeHBI 3aJadd KOMMHBOSDKEpA W MapIIpyTH3allMd TPAHCHOPTHBIX CPENCTB (C
OrPaHUYCHUSIMA HAa €MKOCTH TPAHCIIOPTHBIX CPEACTB, BPEMEHHBIC MHTEPBAJIBI, MOJIYYCHHE U OTIPABICHUE
IPY30B, IEPHOJMYHOCTh PACIIUCAHUN H T. [.), 331a491 ONTUMH3ALUK PACIIUCAHUN C MPEPHIBAHUSIMH Ha OTHON
MalluHe ¢ NPOU3BOJIGHBIME  BPEMEHAMH IOCTYIUICHUS M 3aBepUICHHs palOT, INPOHM3BOJIbHBIMH
JUTUTEIBHOCTSIMH BBIIIOHEHUS Pa0OT, MPOM3BOIGHBIMU TIPEPHIBAHUSAMH U NIPHOPUTETAMH (BECAMH), a TAKKe
HIUPOKUM CIIEKTPOM KPHUTEPUEB ONTHMAIBHOCTH, HANPUMEp, MUHMMH3ALMS CYMMapHOTO  B3BELICHHOTO
BpPEMEHH BBINIOHEHMSI BCEX padOT MM MHUHUMH3ALUS CyMMAapHOTO B3BELHICHHOTO BPEMEHH 3ama3/IbIBaHHs
BBITIOHEHMSI BceX padoT.

1. lean u 3apa4n

Henp AucoMnInHBI
Nzyuenune mMofenelt 1 anropuTMOB MPHUKIATHOW KOMOWHATOPHOW ONTHMU3AINH, a TAKKE alTOPUTMOB
IUIs 337124 pa3MelleH ], TPaHCIIOPTUPOBKH TOBAPOB U
MapIIpyTU3alUK TPAaHCHOPTHBIX CPEACTB, BKIIOYAs AHAJINW3 YYBCTBUTEIBHOCTH W YCTOWYMBOCTH,
[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 MOHATHS BBIYMCIUTEIBHBIX CIOKHOCTEH JIA 3aJa4 U aJiIrOpUTMOB (KaK TOYHBIX, TaK H
3BpI/ICTI/I‘ICCKI/IX), KOTOPBIC HCO6XO,I[I/IMBI JUIA

JTATbHEHIIEro N3y4eHUsI MOJIeJIel U alTOPUTMOB YTIPABJICHUS BBIUUCIUTENbHBIX METOIOB, aJITOPUTMOB
aHanm3a OOJBINNX JAHHBIX, MAIIMHHOTO OOy4YeHHWs, WCCIEAOBAaHUSA OIepaluil, TEOpUu WIP H
KOMOMHATOPHON ONTHMHU3AIINH.

* HaBbiku IIPOCKTUPOBAHUSA, PCAJIN3AlIUN U aHaJIM3a MAaTCMAaTUYCCKUX MoJieNiell u AJITOPUTMOB  IJIsL
peHICHUA IMPUKIAIHBIX 3a1a4 KOM6HHaTOpHOI>i OIITUMH3ALIUH.

° I/IHILI/IBI/I,E[yaJIBHOFO OpCaACTaBJICHUA I/ICCJ'IG,I[OBaTeJ'IBCKOI\;I ACATCIBHOCTHU IO 3apaHCC OHpCHeHCHHOﬁ
CXEMCE, BKJIKO4as MOATOTOBKY COOTBCTCTBYIOLICTO

HCCICA0BaATCIbCKOI0 OTYCTa W/Anu HaquOfI CTaTbHu.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 CnocobeH aHaM3UPOBAaTh MOCTABICHHYIO 33734y,

OIIK-1 Cnocoben npuMeHsTh HAMEYATD MyTH €¢ PEIICHHS

(byHIaMeHTaNbHbIE 3HAHUS, IOTy4YEHHbIE B

OIIK-1.2 CpoocobeH cTpoWUTh MaTeMaTHUYECKHE MOZEIH,
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)

MPOU3BOAUTDH KOJIMICCTBECHHBIC PACYCThI U OLICHKU

CCTCCTBCHHBIX HAYK M HMCIIOJIB30BATb UX B

MPO(ECCHORATBHOM MESTETBHOCTH OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH

MOJIYYCHHBIX PC3YJIbTATOB

OIIK-2.1 CriocobeH  NPUMEHSTb  COBPEMEHHBIC
BBIYHMCIIMTENIBHYIO TEXHUKY U CEpBHCHI ceTu VIHTepHeT B

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

WH(POPMALIMOHHBIE TEXHOJIOTHH U OIIK-2.2 3naer u yMeeT TPUMEHATh YHCIIEHHBIC
IPOrpaMMHBIE CPEACTBA IIPU PEIICHUH 33/1a4  |MareMaTHYeCKHEe METOAbl W TPHKIAJHOE IPOrPaMMHOE
Ipo(eCcCUOHAIBHOM IesATeNbHOCTH, coOMoast |o0ecreueHre Uil peUIeHUs]  Hay4yHbIX  337ad = B
TpeboBaHM NH(POPMALIMOHHON 0€30MaCHOCTH  |MpOogeCCHOHANIBHON 00IacTh

OIIK-2.3 3naer ocHOBHble TpeOGoBaHHsS HH(POPMALMOHHON
0e30MmacHOCTH

[MK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINKIO 00 aKTyaIbHBIX pe3ylIbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTé cBoed MpodeccHOHATLHOM

[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pears 3a1a4y, B ToM uncie paspadareiBath 1 [IK-1.2  CnocobGeH  BBIOABUTaTH  THIOTE3bl, CTPOUTH
HCCIIE0BAaTh MaTeMaTHYECKUE MOJEIH MaTeMaTUYeCcKue MOAEIM Ul ONMCAHUS H3ydaeMbIX
W3yYaeMbIX SABJICHUN U MPOLIECCOB, CHCTEMHO  |SBJICHHI U MIPOLIECCOB, OLICHUBATh KA4€CTBO pa3padOTaHHON
aHAJIM3MPOBATh HAy4YHbIE MPOOIEMBI, IOJIyYaTh |MOIENIN




HOBBIC HAayIHBIC PC3YJIbTAThI I1K-1.3 CnocoOeH mNpUMEHSTh TeOpeTHYeCcKHe U (WiIH)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

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

3HATh!
- OCHOBHBIE aIreOpandecKue CTPyKTyphI;
- OCHOBBI aHalM3a ¥ TE€OMETPUYECKHE METOAbl MCCIICOBAHUS ACHMIITOTHUYECKOTO ITOBEIACHUS
muhhepeHITNAITBHOTO YPaBHEHUS;
- CTAaTHCTUYECKHE METO/IbI 00paboTKu HH(POPMAIINH, B YACTHOCTH.
YMETb:

- OTIEpUPOBATH C ANTeOPaNIECKIMH U aHAJTUTUYECKUMHU OOBEKTaMH;

- TIOHMMAaTh T€OMETPHUYECKUH CMBICI MHOTOMEpPHBIX anredpandeckux OOBEKTOB M MaTeMaTHYeCKUX

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 TMOHSTHAMU MOJCIUPOBAaHMUS 3a1ad KOMOWHATOPDHOM ONTHMHU3AaLWH, METOHaMHU U

ITOPUTMaMH UX pELICHUs.

- HaBbIKaMH anreOpanyeckoi, PyHKIHMOHAIBHO-aHATUTUYECKON U CTATUCTUYECKON IPaMOTHOCTH;

- YMEHHUEM IIPUMEHATh 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
OinepoB M TaMUJIBTOHOB IHMKJI, 3ajada
1 KOMMHBOSDKEPA,  NPUMEHEHHE  OITHX 2 2 2
MOHATUI
DyeMeHTHI TeopHun CIIOKHOCTH,
2 MIPaKTU4YECKOE TPUMEHEHUE B 3ajadax 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 Ui pelIeHus
TPYIHOpPEIIAEMBbIX 3a/1au KOMOWHATOPHOM
6 ONTUMM3AIMK  C  TapaHTHPOBAHHOMN 2 2 2
MaKCHUMaJIbHOU MOTPELIHOCTHIO "
MICEBONIOTMHOMHAIILHBIE AITOPUTMBI.




Wtoro wacos

15

15

15

HOI[FOTOBKa K 3K3aMCHY

0 gac.

OO01mas TpynoEMKOCTh

45 ygac., 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 6e30TXOAHON YKIIAJKE TPAIeUid OJIMHAKOBOW BHICOTHI B TTOJIOCE TOU K€ CaMOW BBICOTHI.
Paznuunelie eé

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

HeaddexrnBHocTs MOmenn 3TOH 3afaud ¢ TpanelUsMU-BEepIIMHAMUA U 3(peKTUBHOCTH MOIENu ¢
BEpIIMHAMH ? yIIIaMu

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

3) Db dexTuBHBIN anropuT™ AN PEIICHHs 33a4d MUHUMHU3AIHUU OTXOOB NPH YKIAIKe Tpameuui
OJIMHAKOBOM BBICOTHI

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

2. DaeMeHTHI TCOpUU CIIOKHOCTH, IMPAKTHYCCKOC NPUMCHCHHUC B 3ajadax KOM6PIHaTOpHOI>i
OIITUMH3 a1

[Tonsitne 3amau pacmosznaBanust u3 kiaccoB P u NP. NP-momHoTsl 3amaum pacnosnaBanus. Kax
nokaspiBatb NP-monnoty (Ha mpumepax). [lonstue TpyaHo-pemaeMol 3afadu KOMOHHATOPHOM
ONITUMU3AIIH u 3¢ dEeKTUBHOTO anropuTMa TUIst 3a7a49u KOMOHMHATOPHOM
ontumuzaiun. (I 3pu-xoncon, Ilamagumurpuy-Craiirnun). 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 anroputMma leiima-lllennm B xymmiem ciydae. B)-Mcrmonb3oBaHHe pa3ioKeHMsI
MepPEeCTaHOBKHU Ha LIUKJIbI

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

2) BeposSTHOCTHBIA aHajdW3 alrOPUTMOB. a)-AHalU3 CpPEIHEro KOJMYECTBAa MPHUCBAMBAHUH IpH
HaXOX/I€HUU

MaKCHMAJILHOTO JIEMEHTa MaccuBa. 0)-IIpHHIIUI OTJIOKEHHBIX PEIICHHUI B BEPOSITHOCTHOM araljiu3e.
3agaya

cobuparenst kKynoHoB. OIleHKa CBEpXy CpEIHEro KOJIMYECTBA OINEpauuid IepernpucBavBaHUS B
anropurme I einna-Illerum

MIpH CIy4YaiHBIX MaTpuiiax npennodrenuit (a-Kuayt, MckyccTBo nporpammupoBanust, ToM 1, 6-KHyT,
YcToiuuBele

napocoveTanus, IeKuun 2 u 4).

3) a)-Ilopoknenue cirydallHBIX TepecTaHoBOK. Meton MonTte-Kapno mns mopcueTra MHOrOMEpPHBIX
HMHTETPajoB.

0)-bricTpast copTupoBKa co ciryyaifHBIM BBIOOPOM Pa3ZIEISIOIIETO JIEMEHTA.



B)-AnroputMbel 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 HEKOTOPBHIX PAaHIAOMU3UPOBAHHBIX 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 MAaTEMAaTHYECKHUX M AITOPUTMHYECKHX OCHOB IIpH pa3paboTke
QJITOPUTMOB MTPUKJIATHOH KOMOMHATOPHOH ONTUMH3ALNU

1) CoBmecTHOE HCHOIB30BAHME MATEMAaTHUYECKUX M AITOPUTMUYECKHUX OCHOB IpU pa3zpaboTke
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)-lIlonstne UYMa, teopema Mmupckoro. 0)-Pemenne 3amaun o pa3bueHun 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, Bukmmemus. 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. HenBomunele npaBuia BeTBICHUS, NPUMEHAEMbIE K ICeBIOOYIIEBOM
dopmymupoBke [I3P. TlpaBuio BeTBICHMs: clienaid KBaJIpaTHBIM YICH JMHEHHBIM. 3agada
kBagparuuHoro pazouenus rpada (3KPI') - npumep makcumuzanuu cyOMoayasipHO# QyHKIHH.

6. AJ'IFOpI/ITMBI AJid  pCHICHUA TPYAHOPCHIACMBIX  3aJ1a4 KOM6HHaTOpHOI>i OIITUMH3alIMU C
FapaHTHpOBaHHOﬁ MaKCUMaJIbHOMN IMOTPEIIHOCTBIO U ITICEBAONIOJIMHOMHUAJILHBIC aJITOPUTMEI.

1) AnropuTmbl Al pelleHUs TPYIHOPEIIAaeMbIX 3aJad C IapaHTUPOBAHHOM MaKCUMaJIbHOM
HOTPELIHOCTBIO.

OTtHocuTenbHas, abCONIOTHAS MOTpeIHOCTh. AnroputMm Kpucrodumeca s eBKIMIOBON 3amaqn
KOMMUBOSKEPA.

(ITamamumuTpry-CTalmir)

2) IlceBnonmonMHOMHANILHBIE aITOPUTMBI. AJITOPUTM JUIsl PEIICHUS 33Ja4l O PIOK3aKe C TOMOIIbIO
JUHAMUYECKOTO

POrPaMMHPOBAHHS U €T0 MPUMEHEHUE K PELICHUIO 3a/1a4K 0 Pa30MEHNH ¢ OTpaHHYCHUEM CBEPXY Ha
pasouBaeMbie

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

[Mporpamma muctmiuinabl "KomOunatopras ontumuzanus'; 01.04.02 "llpuknaaHas mMaremaruka u
uHpopmaruka'.

Crpannua 6 u3 10.

3) a)-AnropuTM JOKaJIbHOTO MOKCKA MPH PELICHUH 337a4 KOMOMHATOPHOU onTtuMmu3anuu. 0)-Metox
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 y4yeOHOro MaTepuana, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

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

Kpome Toro pekoMeHyeTcs yCIemHo claBaTh KOHTPOJIbHbIE Pa0OTHI, TAaK KaK 3TO YHPOIIAET HTOTOBYIO
arTecTalMio MO mpeaMeTy./Jis MOoAroTOBKM K HMTOTOBOM aTTeCTallMd MO MPEAMETY Jy4Ile BCETro
MOJIb30BAThHCSI MaTepUaIaMH JIEKLHUI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

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

Kypc: 4

KBaJIH(UKALUS: OakanaBp
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 33734y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CpoocobeH cTpoUTh MaTeMaTHUYECKHE MOAEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl 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 CriocobeH  NpPUMEHSTb  COBPEMEHHBIC
BBIYHMCIIMTENIBHYIO TEXHHUKY U CEpBHCHI ceTu VIHTepHeT B
obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

OIIK-2.2 3naer u yMeeT TPUMEHATh YHCIEHHBIC
MaTeMaTH4ecKue MEeToAbl M MPHUKIAJHOE MPOrpaMMHOE
obecrieueHMe AN pEIIeHHs  HAydyHbBIX  3a1ad B

npodeccruoHanbHOM 00IacTH

OIIK-2.3 3naer ocHOBHble TpeOGoBaHMs HH(POPMAIMOHHON
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 HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nH(pOpMaNKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYecKue MOAEIM JUIsl ONMCAHUS H3y4aeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl HCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
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;
aHajlu3a M IEOMETPUYECKHE METO[bl

- OCHOBBI
Qg QepeHInanbsHOr0 YpaBHEHNUS;

HUCCJICAOBAaHUA ACHMIITOTUYCCKOIO IIOBCACHUSA

- CTaTHCTUYECKHE METO/IbI 00paboTKu HH(POPMAIINHY, B YACTHOCTH.

yMeThb:

- OIICpUPOBATH C aJ'IFG6paI/I‘leCKI/IMI/I 1 aHAJIMTHYCCKUMU O6’BeKTaMI/I;
- IIOHUMAaTb FGOMeTpI/I‘-IeCKI/Iﬁ CMBICJI MHOTOMEPHBIX anre6pqueCKI/Ix 00BEKTOB M MaTeMaTHYECKHUX

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 IIOHATHAMHU MOACINPOBAHUA 3aaaqd KOM6PIHaTOpHOI>i OIITUMH3allM1M, MCTOAaMHU U

AJITOPUTMAaMU UX PCLICHUA.

- HaBbIKaMH anreOpanyeckoi, PyHKIHMOHAIbHO-aHATUTUYECKON U CTATUCTUYECKON IPaMOTHOCTH;
- YMEHHUEM IIPUMEHATh CBOM HABBIKM B PAMKaX CYLIECTBYIOLIMX IMPOIPAMMHBIX CPEICTB (IIaKETOB

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

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




JomarrHee 3aanue (MCCIIEAOBATEIbCKUM MPOEKT) Oy/IeT OCHOBaHO Ha 3aJadax U3 TEOPHU PACIIMCAHUM,
BBINOJHAEMBIX WHAMBUAYaNbHO: JlomamHue 3amanust OyQyT Ha3HA4yaThCs, Ha4MHAs C YETBEPTOi
HeZIeIH TOJIBKO OAMH pa3 B Hexemo. [lo3ausst crada 3ananuil Oyaer npunara co mrpagpom. CTyneHTH,
UCTIONB3YIONINE Yy)KyI0 paboTy 0e3 CChUIOK (IIaruar), ModydaT HEyIOBJIETBOPUTEIbHYIO OLEHKY IO
Kypcy. CTyoeHTbl JOKHBI OyAyT BBIIOJHUTH CBOM HCCIIEAOBATEIbCKUM MPOEKT, HCHOJIb3YS
CJHENYIOIINE 5 11aroB.

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

2. O630p myONWKanuii, CBA3aHHBIX C Ballel 3ajaducii, BKJIIOYas aHall3 MaTeMaTHnYeCKUX 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. IIuChbMEHHBI Hay4YHO-HCCIIEOBATEIIbCKUA OTYET O pe3y/lbTarax Balllero HUCCIEAOBAHHUS U €ro
VHIUBUYyaJbHAs Tpe3eHTaIHs.

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

1. 3a)1aq1/1 O MHHUMAJIBHOM OCTOBHOM [JICPCBC C AHAJIMU30M JSJWHCTBCHHOCTHU H YCTOﬁqHBOCTH nux
OIITUMAJIbHBIX peIHeHI/II\/'I.

. IlpepriBaemble 3aa4M IJIAHUPOBAHUS HA OJHOM MAIIMHE C PA3IMYHBIMH LEIEBBIMU (DYHKIUSAMH.
. 3amaua kommuBospkepa 3K: 0630p Mozieneld 1 anropuTMOB €€ PEeICHHS.

. Jlomycku: BepXHUE, HIKHKIE, M TOPJIBIIIKOBBIC B IPUKIIAJHON KOMOWHATOPHOM ONTUMHU3AIIH.

. 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 L A W DN

. KoppekTupyromiye anropuTMsl pelieHHs ONTHMHU3ALUOHHBIX 3a/a4 ¢ AeHCTBUTENbHBIMU 1I€TIEbIMU
GbyHKIMAMU.

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

11. OBpuctuku ais pemenns 3K: sxamuas (Omkaimuii cocen Ha IMyTH), XKagHas HA OCHOBE JIOITYCKOB,
Okl cocel ISl TOAIMKIa; 2, 3-

OKPECTHOCTEM.

12. Beeznenue B cyOMoayisipHble (DyHKIIUH: JTOKaJIbHBIE, II00aIbHbIe MAKCHMYMBI Ha JUarpamme Xacce
U UX CBS3HBIE KOMITOHEHTBI.

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

14. Teopema Yepenuna-XauatypoBa. [IpaBuna oTOpakoBKM W IpaBHia COXpaHEHHs. AJTOPUTM
JIUXOTOMUH (TIpEIBAPUTEIHHOTO COXPAHEHNU).

15. Anropum BetBeli u rpanun (ABul’) ans 3amaun MUHUMH3AIUK CyTIEPMONYIbHON (OYHKINU U ee
npunoxenus k I13P.

16. HenBonuHsble mpaBujia BETBICHHS, IPUMEHsIEMbIE K riceBno0yneBoi hopmymnuposke [13P. [Ipasuio
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 MJIS 33Jadd O p-MEAMAHE 3aJadd U ee
MPUMEHEHHUS IS TIOCTPOCHUSI aJITOPUTMOB.

23. ArperupoBanue 2-MepHbIX (00bIYHBIX) MaTpull. Teopema JunBopca.

Kputepun oniennBanus



- omenka «ommuuHo  (10)»  BeIcTaBnsieTCSs ~ CTYACGHTY,  IIOKa3aBIIEMYy  BCECTOpPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH;

- omeHka  «oraumuHOo  (9)»  BBICTaBUsIeTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yueOHOMH NMPOrpaMMbl AUCIUITIIMHBL U YMEHUE IPUMEHATh UX
Ha TpaKTHKE MPHU PELICHHH KOHKPETHBIX 3ajad, cBOOOJHOE M MpaBWIIbHOE 0OOCHOBAaHUE MPHHATHIX
peLIEHN;

- oueHka  «omm4HO  (8)»  BBICTaBIsieTCS  CTYACHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yueOHOH MPOrpaMMbl AUCHUIIIMHBL U YMEHUE IPUMEHATh UX
Ha MPaKTHKE [IPH PEILICHNH KOHKPETHBIX 3ajiad, U IPAaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN;

- OLIeHKa «xopouio (7)» BBICTAaBISETCSA CTYIEHTY, €CIM OH TBEPJAO 3HAET MaTrepual, rpaMOTHO U II0
CYILECTBY M3JIaraeT ero, yMeeT NMPHUMEHSTh MOJyYCHHBIC 3HAHHUS Ha MPAKTUKE, HO JIOIYCKAET B OTBETE
WIN B PEILICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH;

- OCHKa «XOpOoIIO (6)» BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MAaTCpUuall, IpaMOTHO U MO CYIICCTBY
n3jaracTt €ro, yMeCT NpPHUMCHATH IMOJYUYCHHBIC 3HAHUA Ha IMPAKTUKE, HO JOMYCKACT B OTBCTC HJIN B
peIICHNHU 3aa49 HCKOTOPBIC HCTOYHOCTH;,

- OLIEHKa «XOpowIo (5)» BBICTABIAETCS CTYAEHTY, €CJIM OH 3HAET Marepuas, U IO CYLIECTBY U3Jaraer
€ro, yMEeT NMPUMEHATh NOITYYEHHBIE 3HAHUS Ha NPAKTHKE, HO JOMYCKAaeT B OTBETE WM B PEIICHUU
3a]1a4 HEKOTOpbIE HETOUHOCTH;

- OIIEHKa «Y/IOBJIETBOPUTENHHO (4)» BBICTABISECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHUs JOIrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUU IIPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BJQJCET OCHOBHBIMU pa3lelaMyd Yy4eOHOHM NporpamMMbl, HEOOXOOMMBIMH JJisl AalbHEHIIETo
00yueHHs 1 MOXET NPUMEHSTh NOJIy4YeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOM CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapylLIeHHs JJOTUYECKOW MOCIIEA0BATENBHOCTH B U3JI0KEHHH ITPOrPaMMHOIO MaTepHasa, HO MPU 3TOM
OH BJajeeT (parMeHTapHO OCHOBHBIMH pa3[elaMH Y4eOHOW NporpamMMbl, HEOOXOIUMBIMH UL
nanpHeimero o0y4eHHs M MOXET IPUMEHSTh MOJy4YeHHbIE 3HAaHUS MO o0pas3ly B CTaHAAapTHOU
CUTYyalluy;

- OILIEHKAa «HEYIOBJIETBOPUTEIHHO (2)» BBICTABISETCS CTYAEHTY, KOTOPBIH HE 3HaeT Oouiblleill yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOIMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYECHHBIC 3HAHUS MIPU
pEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a7aY;

- OLICHKA «HEYHOBJIETBOPUTENHHO (1)» BBICTABISICTCS CTYACHTY, KOTOPBIM HE 3HAeT (OPMYIUPOBOK
OCHOBHBIX NOHATHN AUCLUIUINHBL.

5. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUI, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mnpoBenenus auddepeHIIMPOBAHHOTO 3a4yeTa OO0ydaromuecs MOTYT —II0JIb30BAThCS
MPOTPaMMON JUCIIUILTAHBI.



