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IIpenoo., Kypenxos Braoumup Bauecnasosuu;acc., Ocmposckasn Anexcanopa Cepeeesna

Pabouas mporpamma

Kom0nnaropuka u teopus rpagos

Pazpaborana B coorBercTBim ¢ OC BO:

CaMOCTOSITETFHO YCTaHABIMBAEMbIH 00pa30BaTEFHBIA CTAaHIapT BRICIIEro 00pa3oBaHus - OakanaBpuaT PenepanbHOe
TOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUpEXIeHHE BBICIIEro oopa3oBanus «HamoHanbHBIN HccienoBaTeIbCKIid
TexHosnoruuecku yausepcuter «MUCuC» mno nanpasnenuto noarorosku 09.03.02 MTHOOPMALMOHHbBIE CUCTEMbBI U
TEXHOJIOI'MU (mpuka3 ot 02.04.2021 1. Ne 119 0.8.)

CocraBiieHa Ha OCHOBaHUH y'-IC6HOFO IIaHa:
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VrBepxkaena B cocrae OIIOII BO:

09.03.02 MuadopmManiioHHbIE CUCTEMBI M TEXHOJIOTHH, , yTBepkaeHHOH YueHbM coBeroM HUTY MUCHC 22.06.2023, mpoTokoi Ne
5-23

Pabouas nporpamMma oroOpeHa Ha 3acelaHuU
Kadenpa un:xeHepHoii kuéepHeTuku

[Tporokon ot 23.06.2022 r., Nel 1

PyxoBonutens nonpasnenenus Epumon Ansbept PyBuMoBHY



1. HEJIX OCBOEHUA

1.1 | enb — u3y4nTh OCHOBHBIE KJIACCHI METOJIOB PEIICHUS TUCKPETHBIX 3a1a4. OCBOUTH AP (EKTHBHBIC AITOPUTMBI PEIICHHS
MIPeICTaBUTEIBHOTO Habopa 3a1au. [I03HaKOMHUTBLCS ¢ METOIaMH OLICHKH KaueCTBa alrOPUTMOB, C OLIEHKaMHU
TPYOOeMKOCTH, ¢ Teopueid NP-mostHOTEL. OBNIaneTs CTpyKTypaMy IaHHBIX, TPUMEHSIEMBIX T 3 dheKTHBHOI peann3annu
KOMOWHATOPHBIX aJTOPUTMOB.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMBI

Baox OIT: b1.0

2.1 TpeGoBanus K l'lpe[[Ba]Pl/lTe.]'I])HOﬁ MOATOTOBKE 00y4aI01Ierocs:

2.1.1 | KommsroTepHas 1 HH)KCHEpHas rpaduka

2.1.2 | OOBEKTHO-OPHEHTHPOBAHHOE ITPOTPAaMMHUPOBAHUE

2.1.3 [ OCHOBBI AUCKPETHON MaTEMaTUKH

2.1.4 | BBeneHue B CIIEIIUAIBHOCTD

2.1.5 BeranciauTensHBIC MAIIMHBI, CETH U CHCTEMBI

2.1.6  |IIporpaMMupoBaHu€ U AJITOPUTMU3ALMA

2.2 Jucuuniannbl (MOIY/IHM) U MPAKTHKH, IS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIY/Is1) HEOOX0AUMO KaK
NnpeanecTByIIee:

2.2.1 | AnropuTMBI JUCKPETHON MaTeMaTHKH

2.2.2 | OnepalioHHBIE CUCTEMBI U CPEIbI

2.2.3 | Pa3paboTka KIMEHT-CEPBEPHBIX MPUIIOKECHUN

2.2.4 | CeteBble TEXHOJIOTHH

2.2.5 |MaremaTuueckas CTaTHCTHKA

2.2.6 | Teopus anropuTMoB

2.2.7 | Meroasl ONTHMHA3ALMH

2.2.8 |IIpousBonacTBeHHAs MPAKTHUKA IO MOIYYCHUIO TPOPECCHOHANBHBIX YMEHHI U OMBITa TPO(HECCHOHATBHON ASSTEIbHOCTU

2.2.9 |IIpousBonacTBeHHAs MPAKTHKA IO MOIYYCHUIO MPOPECCHOHAIBHBIX YMEHHI U OMBITa TPO(HECCHOHATBHON ASSTEIFHOCTU

2.2.10 |MonenupoBanne HHGOPMAIHOHHBIX TPOIECCOB U CUCTEM

2.2.11 |Hopwms! u npasuna opopmienus HYP u BKP

2.2.12 |IloaroToBKa K HpoleIype 3alIUTHl U 3alIUTa BEITYCKHOH KBATH(HUKAITHOHHONW paboTHI

2.2.13 |IloaroToBKa K HpoleIype 3alUTHl U 3alIUTa BEITYCKHOH KBATH(HUKAIHOHHONW pabOTHI

3. PE3YJIbTATBI OBYUYEHUS IO JUCIHUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIMAAMH

OIIK-1: Cnocoben NPUMEHATDH €CTECTBCHHOHAYYHbIC 061ueumerepm>le 3HAHUA, METOAbI MATCMATHYCCKOI'0O AaHAJIU3Aa "
MOJCTHPOBAHUSA, TCOPETUIECCKOTO U IKCIIEPUMEHTAJTBHOI0 MCCJICTI0OBAHUA B npocpeccnonananoﬁ AeATECJIBbHOCTH

3HaTh:

OIIK-1-32 3uath 0cHOBHBIE 3()(hEeKTUBHBIE AITOPUTMBI JJIs PEIICHHS 3a7a4 KOMOMHATOPHOM ONTHMH3AIIMK ¥ TeOpHHU TpadoB.

OIIK-1-31 3HaTh OCHOBHBIE CITOCOOBI MPEACTABICHHS TPadOB B KOMITBIOTEPE U OCHOBHBIC MIPHEMBI, UCTIONB3YyEMbIE TS
3¢ PEeKTUBHOTO MPOrPaMMHPOBAHNUS 33]a4 Ha rpadax.

YMmerb:

OIIK-1-Y2 D¢ hexTnBHO OCYMECTBIAT, 0OMEH HH(pOpManuen i pemaTh 3a1a91 MeKINIHOCTHOTO ¥ MEXKYIBTYPHOTO
B3aMMO/ICHCTBUS B OOIIECTBE B LIEJIOM ¥ NPO(ECCHOHATIBHOM COO0IIECTBe; padoTaTh MHANBUAYaIbHO U B KAUECTBE WICHA
KOMaH/IBI.

CaMOCTOSITEeTEHO paboTaTh € JINTEPATYPO I H3YyHIEHHS METOJIOB M aJlTOPUTMOB KOMOMHATOPHKH U TEOpUH rpados.

OIIK-1-Y1 HccnenoBats u IPOBOJUTE aHAIU3 JUCKPETHOH 3a1a4d, BEIOMPATh alTOPUTM I ee 3P EeKTHBHOTO perIeHuHs.
YMeTh npoBepATh NP-OTHOTY TUCKPETHBIX 3a/1a4 ¥ OLIEHUBATh TPYI0EMKOCTb 1 Ka4eCTBO aJlrOPUTMOB.

ITpuMeHATH TUIIOBBIE ANTOPUTMBI U CTPYKTYPBI JAHHBIX A7l PEIICHUS IPUKIIaIHbIX 3a1ay.

IIpoektupoBaTh 3P HeKTHBHBIE CTPYKTYPHI JAHHBIX U PEIICHUS TUCKPETHBIX 3a/a4, MO3BOJIIONINX YMEHBIIUTD ITAMSTh,
UCTIONB3YEMYIO JUIS IPEACTaBICHUS HH()OPMALINY WM CHU3UTH TPYILOEMKOCTh HCIOIb3YEMOT0 alropUTMa.

Baagern:

OIIK-1-B2 BnaneTs HaBBIKAMH HHIUBUAYAIBHOI U KOMaHIHON paboThl. J[eMOHCTPUPOBATH INYHYO OTBETCTBEHHOCTS,
TOTOBHOCTb K CAMOCOBEPLICHCTBOBAHUIO U MOBBIIICHHIO CBOCH KBaIM(HUKALHH.
Braners HaBBIKAMH ITOCTPOEHHUS, OTIIAIKH, TECTHPOBAHUSA W JTOKYMEHTHPOBAHUS MPOTPAMMHOTO 0OSCIICUCHUS.

OIIK-1-B1 Brnagers HaBBIKaMH pa3pabOTKH aITOPUTMOB JJISI PEIICHNS IPHUKIIaJHBIX 3aa49. PacCUMTHIBATh OIIEHKY HX
TPYAOEMKOCTH U 3((HEKTUBHOCTH UCTIOIH30BaHMUS.
Braners HaBbIKAMU peanu3auu nepeOOpPHBIX METOJIOB.




4. CTPYKTYPA U COOEP KAHUE

Kog HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jluteparypa | Ilpumeuanue KM Bpinoan
3aHATHSA TeM /BUJ 3aHATUS/ / Kypc HHIUKATOPBI H JJI. sieMble
KOMIeTeHI Ui pecypcsl padoTsl
Paznea 1. Kom6unnaTopubie
AJICOPUTMBI ONITUMM3ALUU
1.1 ANTOPUTMBIL: 3 2 OIIK-1-31 JI1.1J12.1
KJ1acCU(UKAIHS, CII0KHOCTh OIIK-1-V1
(Tpymoémxocts). /JIex/
1.2 [Ipencrasnenue cereit B 3 2 OIIK-1-31 JIT.1J12.1
kommbroTepe. /Jlex/ OIIK-1-Y1
1.3 ANTOpUTM HaXOXKAECHUS 3 2 OIIK-1-31 JI1.1J12.1
KOMIIOHEHT CBSI3HOCTH Tpada. OIIK-1-V1
IMowuck B rpyouny. /Jlex/
1.4 3aiaya MoCTpOCHUs 3 4 OIIK-1-31 JIT.1J12.1
KpaTyaiiero cBsI3bIBAIOLIETO OIIK-1-V1
nepeBa. Anroputm Kpackaia.
Cucrema He
MePEeCcEeKAIOIINXCS
MHOecCTB. /JIek/
1.5 ANTOpPUTM MOCTPOCHUS 3 2 OIIK-1-31 JI1.1J12.1
CTaOMIILHOTO OIIK-1-V1
Opakocoueranusi. /Jlex/
1.6 3amada MOCTPOCHUS 3 8 OIIK-1-31 JI1.1J12.1
KpaTtyaimux myreil. [Touck B OIIK-1-V1
LIMPHHY. AJITOPUTM
JeHKcTpbl. ATropuT™
bennmana - ®opaa.
AnroputMm Jlesura. /JIex/
1.7 Kyua. ITupamuanbHas 3 2 OIIK-1-31 JI1.1J12.1
coptuposka. /JIex/ OIIK-1-Y1
1.8 JepeBbs nmoucka. 3 6 OIIK-1-31 JIT.1J12.1
CoOanaHcupoBaHHbIE AEPEBbS OIIK-1-Y1
noucka: ABJI-nepeso,
Kpacno-u€pnoe nepeso.
JexaproBo aepeso. /JIex/
1.9 [Toroku. 3agaua mocTpoeHHs 3 6 OIIK-1-31 JI1.1J12.1
MaKCHMaJIbHOTO MTOTOKA B OIIK-1-V1
cetu. Anroput™ Popra-
®dankepcoHa. AIropuTM
Onmonaca-Kapna. Ainroputm
Jununer. /JTex/
1.10 | Peanuzauus anropuTMoB Ha 3 2 OIIK-1-31 JI1.1J12.1 Pl
Mpe/ICTaBIEeHUE ceTeil B OIIK-1-Y1
kommnblotepe. [lonck B OIIK-1-Bl1
npuny. /TIp/
1.11 Paspabotka u peanusanus 3 2 OIIK-1-31 JI1.1J12.1 P2
aINrOpuUTMa HaXOXKICHUS OIIK-1-Y1
KOMIIOHEHT CBSI3HOCTH Tpada. OIIK-1-B1
IMowuck B rinyouny. /T1p/
1.12 | Pa3paboTka 1 peanu3amus 3 2 OIIK-1-31 JIT.1J12.1 P3
aJNropuTMa MOCTPOEHUS OIIK-1-Y1
MHUHHMMAaJIBHOT'O OCTOBHOTO OIIK-1-B1
nepeBa. 3aaua 00bEIUHUTh-
Haita. /TIp/
1.13 | Pa3paboTtka u peamu3arus 3 4 OIIK-1-31 JI1.1J12.1 KM1 P4
aJIropuT™Ma MOCTPOEHUS OIIK-1-Y1
JiepeBa KpaTdyanimx OIIK-1-B1
paccrostauit. /TIp/
1.14 | Pa3paboTka 1 peanu3amus 3 3 OIIK-1-31 JI1.1J12.1 KM2 P5
Kyuu. Ilupamunanpuas OIIK-1-Y1
copruposka. /I1p/ OIIK-1-B1




1.15 |Pa3paboTka u peanu3aris 3 4 OIIK-1-32 JI1.1J12.1 KM3 P6
cOaJaHCUPOBAHHOTO JepeBa OIIK-1-Y1
noucka. /IIp/ OIIK-1-B1
1.16 | Pemenue 3agau no 3 36 OIIK-1-31 JI1.1J12.1
npoiaeHHbIM TemaM. /Cp/ OIIK-1-Y2
OIIK-1-B1
1.17 IToaroroBka mokjaama u 3 21 OIIK-1-31 J12.1
MIPE3CHTALUN 110 OIIK-1-V1
BBIOpaHHOMY OIIK-1-B2
anroputmy. /Cp/
5. ®OHJ OIEHOYHBIX MATEPHUAJIOB
5.1. KonTpoJsibHbIe MeponpusiTUs: (KOHTPOJIbHAsSI padoTa, TeCT, KOJJIOKBUYM, 3K3aMeH U T.II), BONPOCHI [JIs1
CaMOCTOSITEJIbHOM MOATOTOBKH
IIpoBepsiemble
Kon KonTponsHoe
KM P HHIMKATOPBL Bomnpocs! 11 moAroToBKH
KOMITETEHLIUH
KM1 KP-1 "JlepeBbst OIIK-1-32;0I1K-1-  |IIpencraBneHue ceTell B KomubroTepe. Ilouemy Muoxu MaTpHUIbL
KpaTyaimmx 31 CMEXHOCTH Y MHIUAEHTHOCTU. CIIUCOK My4KoB AyT. CIHCOK
paccTostHul BO CMEXHOCTH.
B3BEIICHHOM Ipade" Mertox noucka B rryOuHy Ha rpade. AITOpHUTM ITOCTPOCHNUSI KOMITIOHEHT
cBs3HOCTH. OO0CHOBaHME anropuTMa. OneHKa CI0KHOCTH.
3aga4ya NOCTPOEHUs KpaTyaiiux myreid. MeTos moucka B IIHPHHY.
ANTOpHUTM HOCTPOCHNUS KPaTYalIINX ITyTel Ha CETH C eANHUIHBIMU
mumHamM. O6ocHOBaHMEe. OIeHKa CI0KHOCTH.
3agada MOCTpOEHUsI KpaTyalmix myreil. Anroputm J{efKCTphl.
O6ocHoBanue. Onenka cinoxknoctd O(n*n). Peanu3zarus 3a O(n log(n).
Peanuzanus anropurMa JleikcTpsl pu nomoinu yepnakos. OneHka
crnoxksoctd O(m+nC). TexHuKa peaTH3aliy YePHIAKOB B AITOPUTME
JHeiikcrpel. Oniepanuu ¢ 4eprnakamu.
Anroput™ bennvana-®opa mocTpoeHns KpaT4alIIiX PacCTOSHIH.
Ormenka crioxkaoctd O(m*n).
KM2 KP-2 OIIK-1-Y1;0IIK-1- | ABJI-nepeBbsi. Aroput™ 100aBICHHS DJIEMEHTa U KOPPEKTUPOBKU
"CoOanancupoBanusl | Bl ABJI-nepesa.
€ IEpEBbs TOUCKA. Kyun. IIpencrapnenne Kyd B KOMIBIOTEPE. DIIEMEHTApHBIE ONEPALIUH:
bunapnas Kyua." n06aBuTh, yaamuts MIN, ynannuTs, 3I€MEHT YMEHBIIMIICS, YJIEMEHT
YBEJTUYUIICS - aNTOPUTMBI, OLIEHKH CIOXKHOCTH. AIITOPUTM OKY4YHUBAHUS
MacCHBa - OIICHKA CJI0KHOCTH oKyunuBaHus O(n).
AnropuT™ cOpTHpPOBKH "heapsort" - mupaMuiansHas COPTHPOBKA.
Omenka crnoxksoctH - O(n log n).
JlepeBbs oUCKa, UX MPEACTaBICHHE B KOMITbIOTEpE. AIITOPUTM MOHUCKA
sneMeHTa. JloOaBlIeHNE 3IeMEeHTa B ZIEPeBO. Y JaleHUE 3IeMEHTa U3
JiepeBa.
ABJI-nepeBbs. Onenka BeicoTel ABJI-nepesa.




KM3

Konnoxsuym
Jloknan u
MIPe3eHTANH 10
BBIOpaHHOMY
ANTOPUTMY.

OIIK-1-Y2;0I1K-1-
B2

IIpencraBnenue cereil B komnbroTepe. Ilouemy 10xu MaTpuULbL
CMEXHOCTH U MHIUAeHTHOCTH. CeTh "HaBasioM". CIUCOK MYYKOB JIYT.
CHuCOK CMEKHOCTH.

ANTOPUTM CO CIIOKHOCTHIO O(M) YIOPSIOYEHUS IyT CETU IO
HavyaJIbHOM BEpILMHE.

3anaya "00beqMHNTh-HANUTH". HauBHBIH arOpuT™M pEIeHHs ¢ OICHKOMN
O(n*n). Airroput™ co cnoxaocThio O(n log n).

3agaua "o0beqMHUTH-HAUTH". CHCTeMa He epeceKatoIXCst
MHOYECTB. AJITOPUTM CO CXKaTHeM myTei cinoskaoctd O(n*G(n)).
3amadya MOCTPOCHUS KpaTJaIIero CBA3EIBAIOIIETO AepeBa. AITOPHTM
Kpackama. O6ocHoBarme. OneHKa CI0KHOCTH € HCIOJIb30BaHIEM
3a1a4i "00beqUHUTL-HAUTH".

Mertox noucka B riryOuHy Ha rpade. AITOpUTM TOCTPOCHUSI KOMITIOHEHT
cBsizHOCTH. OG0CHOBaHKE anropuTMa. OleHKa CIIOKHOCTH.

3aga4ya HOCTPOCHUS KpaTyaiIIux myreid. MeTos oucka B IIHPHHY.
ANTOpUTM NOCTPOEHUS KpaTUyalIlInX MyTeld Ha CEeTU C €AMHUYHBIMU
mmmHaME. O6ocHOBaHMEe. OIeHKa CI0KHOCTH.

3agada NOCTPOEHUsI KpaTyaiinux myred. Anroputm JIeiKkcTpsl.
O6ocHoBanue. Ouenka cinoxxknoctd O(n*n). Peanuzamust 3a O(n log(n).
Peanuzanus anropurMa JleikcTpsl npu nomolny yepnakos. OneHka
cioxkaoctd O(m+nC). TexHNKa peayr3aniy YepIaKoB B AITOPUTME
JeitkcTpsl. Oneparyu ¢ 4yepnakamu.

Anroputm bennmana-@opia nocTpoeHus: KpaT4aliiuX pacCTOSTHHM.
Ormenka cioxkaoctdt O(m*n).

ABIJI-nepeBps. ANITOpUTM JOOABIICHUS 3IEMEHTa H KOPPEKTHPOBKH
ABJI-nepesa.

Kyun. IIpeacraBienue Kyuu B KOMIIBIOTEpPE. DJIEMEHTapHbIE ONEPaLIUH:
n00aBuTh, ynamuTh MIN, ynanuTe, 2JIeMEHT YMEHBIIHIICS, SIEMEHT
YBEITMYHJICS - aITOPUTMBI, OIIEHKH CIIOKHOCTH. AJITOPUTM OKYYHBaHU
MacCHUBa - OIICHKA CJI0KHOCTH okKyunBaHus O(n).

AnropuT™ cOpTHpPOBKH "heapsort" - mupaMuiansHas COPTHPOBKA.
Omenka crnoxksoctd - O(n log n).

JlepeBbst OMCKa, UX MPEACTABICHUE B KOMIIbIOTEPE. AJITOPUTM MOMCKA
anemeHTa. /lobaBiieHNE IIEMEHTa B IEPEBO. Y TaJIeHHE AJIEMEHTA H3
JiepeBa.

ABJI-nepeBns. Onenka BeicoTel ABJI-nepesa.

5.2. Ilepeyenn padoT, BbINOJIHSIE

MbIX 10 AucuumuinHe (KypcoBasi padora, Kypcosoii npoexr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kon
paboTsl

Hazsanune
paboTsl

[Iposepsiembie
WHIAUKATOPBI
KOMITETEHIINH

Coneprxanne padoThI

Pl

I1P Peanuzamnus
aJTOpPUTMOB Ha
MpeCTaBICHIE
ceTel B
kommnbroTepe. [Tonck
B IIMPHHY.

OIIK-1-31

Pazpaborats kitacc Graph, peanu3yrouuii npeacTapIcHUe
OpPUCHTUPOBAHHOTO B3BEIICHHOTO rpada B BUJC CTPYKTYPhI JTAHHBIX:
CIHCOK pedep, CHHICOK IYT, CIIUCOK CMEXKHOCTH, CIHCOK ITy9KOB OYT.

P2

ITP Pa3paboTka u
peanuzanus
JropUT™Ma
HaXOXKICHUS
KOMITOHEHT
CBsI3HOCTH rpada.
IMowck B ro1yoHHYy.

OIIK-1-32

INouck B rmyouny. Pagnyc nepesa. [lnamerp nepesa.

P3

TP Pa3paboTka n
peanuzanus
aNropuT™Ma
MTOCTPOCHUS
MHHHIMAaJIBEHOTO
OCTOBHOTO JICpEeBa.
3amaya 00bEIMHUTE-
HaWTH.

OIIK-1-V1

PeanuzoBath AJITOPUTM IOCTPOCHUSA MUHUMAJIBHOTI'O OCTOBHOT'O ACPCBa
JUTSL B3BCIIICHHOI'O CBA3HOTO OPUEHTUPOBAHHOTO rpaq)a AJITOPpUTMOM
KpaCKana. Cucrema He NEPECCKAOIINXCA MHOXKCECTB.




P4 ITP Pa3paboTka u OIIK-1-B2;OIIK-1- |Peanu3oBaTh anropuT™ MOCTPOSHHUS JepeBa KpaTJalIIuX MyTei oT
peanuzanus Bl 3aJJaHHOH BEPIIMHBI JO BCEX AOCTHKHMBIX ISl CBA3HOTO
anropuT™Ma OPHEHTHPOBAHHOTO Tpada ¢ eTMHUIHBIMH JITHHAMH AyT. [Iorck B
MOCTPOCHHUS JiepeBa MIAPUHY.

KpaT4alimx PeanuzoBaTh anroputM nNocTpoeHus AepeBa Kpardyaliux myrei ot

paccTosHUI. 3aJJaHHOH BEPIIMHBI O BCEX AOCTHIKMMBIX ISl CBI3HOTO
OPHEHTHPOBAHHOTO Tpada ¢ TMOIOKUTESTHFHBIMHI [UTHHAMHE IyT.
AnroputMoM JIeHKCTpBIL.
Peann3oBaTe anropuT™M NOCTPOEHUS JepeBa KpaTyalliuX MyTeH oT
3aJJaHHOH BEpIINHBI 10 BCEX JTOCTIDKHMBIX JUIS CBA3HOTO
OPHEHTUPOBAHHOTO Tpada ¢ OTPUIATETFHBIMU JUTHHAMHE IYT.
Anroputmom bamimana - @opaa. Anroputwm JleBurta.

PS5 1P PazpaboTka u OIIK-1-Y1 Kyuu. [IpencraBnenue kyuu B KOMIIBIOTEpE. DJIeMEHTapHbIE ONEPaIlim:
peammzarms Kyqau. n00aBuUTh, yaaauTs MIN, ynannuTh, 3IeMEHT YMEHBIIUIICS, YJIEMEHT
IMupammnansHas YBEITMYMIICS - aNTOPUTMBI, OIICHKH CIOKHOCTH. AJITOPUTM OKYYIHBAHUS
COpPTHPOBKA. MaccuBa - OLIEHKa CJI0KHOCTU OKy4ynBanusi O(n).

P6 1P PazpaboTka u OIIK-1-32;0IIK-1- | IepeBbst moMCKa, UX MPEICTABICHUE B KOMIIbIOTEPE. AJITOPUTM IOUCKA
peanuzanus Bl sneMeHTa. JloOaBlIeHNE 3IeMEeHTa B ZIEPeBO. Y JaleHUE 3IeMEHTa U3
cOayaHCHPOBAHHOTO JiepeBa.

JiepeBa IOKCKA. ABJI-nepeBbs. Onenka BeicoTel ABJI-nepesa.

P7 J31: IToaroroBka k | OIIK-1-Y2
JIOKTay Mo
BBIOpaHHOMY
ANTOPUTMY.

5.3. OueHo4HbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onncaﬂne GI/IJ'IETOB, TECTOB U T.l'[.)

I1P-1, ITP-2, ITP-3, ITP-4, IIP-5, I1P-6

3a4€T ¢ OIEHKOM CTABUTCS IO UTOTaM TPEX paboT B TCUCHUHU CEMECTpa:

KP-1 KontponsHas padota, o teme "JlepeBbsi KpaT4alInX paccTOSHUH BO B3BeweHHOM rpade"”. [Tucbmennas 1 yac.
KP-2 KonrponbHas padbota, o TeMam "CoOamaHCHpOBaHHBIC IepeBbs moucka. bunapHas Kyda.". YcrHas 1 vac.

Konnoxsuym IIpe3enTanus no BEIOpaHHOH TeMe.

5.4. MeToauka oueHKH OCBOEHUSI JUCHHUILIMHBI (Moayis, npakTuku. HUP)

[lIxaya olieHUBaHUS C(l)OpMPIpOBaHHOCTI/I KOMITIETCHITUM BKJIIOYACT 4 YPOBHs C OLICHKaMU: OTJIMYHO, XOPOIIO, YAOBJICTBOPUTEIILHO,

HCYOOBJICTBOPUTCIIBHO.

Kpurepuu orieHuBaHUS BBIOTHEHUS IPAKTHUECKUX PaboT.

[MpakTHyeckas paboTa CYUTACTCS BHITOJTHEHHON €CIIH:
JlaHbI HCUepIBIBAIONINE U 0OOCHOBAHHBIC OTBETHI HA BCE TIOCTABIICHHBIE BOMPOCHI, pa3paboTaHHas Ha KOMITHIOTEpE MporpaMMa He
COJIEPIKUT OIIMOOK, COOTBETCTBYET 3aIaHHIO

ITpoBoauTCS TPU KOHTPOJIBHBIX MEPONIPUATHUI:

KP-1 KonTponsHast padota, o teme "JlepeBbsi KpaT4alIlnX paccTOSHUH BO B3BewmeHHOM rpade". [Tucbmennas 1 yac.
KP-2 KonrponbHas padbota, o TeMam "CoOamaHCHpOBaHHBIC IepeBbs moucka. bunapHas Kyda.". YcrHas 1 vac.

Konnoxsuym IIpe3erTtanus no BEIOpaHHOH TeMe.

VYcememHas craga KaXxa0oro KOHTPOJIIEHOTO MEPONPHATHS OIleHUBaeTcs B 1 Oas.

OLeHKY OTIMYHO IOIy4aeT CTyJEHT CIABIIUI BCE TPH KOHTPOIbHBIX MEPOIIPUSATHSL.

O1eHKY XOPOILIO MOJy4aeT CTYAEHT CAABLIMIA ABa U3 TPEX KOHTPOIBHBIX MEPOIPHUSITHH.

O1EeHKY yIOBIETBOPUTENBHO MOTy4YaeT CTYJEHT CAABILUI OJHO U3 TPEX KOHTPOJILHBIX MEPONIPUATHH.

6. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas jqurepartypa

6.1.1. OcHoBHas IuTEpPaTYpa

ABTOpBI, COCTaBUTEIHU

3araBue

Bubnuoreka W3marensCcTBO, TOI

JI1.1 |Yepkacckuii b. B.

KomOuHaTopHBIE arOpUTMBIL:
KypC JIeKIUH

bubmuorexka MUCuC M.: Yueba, 2006

6.1.2. lonoTHUTeILHAS JINTepaTypa

ABTOpLI, COCTaBUTCIIN

3arnaBue

bubnmoreka H3nmarenscTBO, TOI




ABTOPBI, COCTaBUTEIH 3arnaBue Bubmanoreka W3narenscTBo, rox

JI2.1 |Cenxsux P. AnroputMsl Ha C++: Kype OnexTpoHHas OubINOTEKA Mocksa: HaunoHanbHbI#
JIEKIHI OTKpHBITHII YHUBEPCHUTET
«MHTYHUT», 2016

6.3 Ilepeuennb MPOrpaMMHOIO odecnedeHust

II.1 | Microsoft Office

1.2 |LMS Canvas

I1.3 Microsoft Visual Studio 2015

I1.4 | MS Teams

I1.5 |Python
6.4. Ilepeuenb HH(GOPMAIMOHHBIX CHIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 023 TaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenune OcHanienne
YuransHEIN 3a1 KOMIUIEKT y4eOHOW MeOenu Ha 55 MecT i 00yJaromuxcs,
3JEKTPOHHBIX PECYPCOB 50 TIK c¢ pmocrymom k MUWTC «Uurepuer», DUOC

YHUBEPCUTETa 4epe3 JIMUHBIN kabuHeT Ha miardopme LMS
Canvas, nuueHsuoHHsle mnporpammel MS Office, MS
Teams, ESET Antivirus.

Bb-902 VYuebHas aynuTopus 12 cranmoHapHBIX KOMIBIOTEpOB (2 X core i5-3470 8gb
RAM, 10 x ryzen5 2400g 32gb RAM), maker
TUIEeH3MOHHBIX mporpamm MS Office, neMoHcTpanroHHOE
o0opynoBaHHE:  TIOCKA, MOPOEKTOp  MYJIbTUMEIUIHBIM,
KOMILIEKT yueOHOH Mebenu Ha 19 mecT

Bb-904a KommnbroTepHslii kiace 20 cranuoHapHBIX KoMmbloTepoB (core i5-3470 8gb RAM),
MaKeT JIMLIEH3HOHHBIX nporpamMm MS Office,
JEMOHCTPALIOHHOE ~ 00OpYyIOBaHHWE:  JIOCKAa, HPOEKTOp
MYJIBTUMEIUHHBINA, HKpaH, KOJOHKH, KOMIUIGKT Yd4eOHOH
MeOenu

B-934 JlexuuonHas aynuTopus 4 xabuHBI JI1 CHHXPOHHOTO IEPEBOJd, MYyIbTUMEIUHHBIC
9KpaHbl M IPOEKTOp, HOYTOYK, TIaKeT JIMIEH3MOHHBIX
mporpamm MS Office, kommiekr y4eOHOH Mebemn Ha 130
TTOCa/I0YHBIX MECT

8. METOANYECKHUE YKA3ZAHUA JJIA OBYYAIOIUXCA

OcBoeHNE AUCIUILTHHEI TpeOyeT 3HAUNTETBHOT0 00BbEMa CaMOCTOATENBHON paboThl. OTHENbHBIEC YUeOHbIE BOIPOCH BEIHOCATCS Ha
CaMOCTOSTENbHYIO TPOPAOOTKY U KOHTPOIHPYIOTCS HOCPEICTBOM TeKyIleH arTectanuu. IIpu 3ToM opraHu3yroTcs TpyHIoBble U
UHUBUYabHBIE KOHCYIIbTALUH.

KagecTBeHHOE OCBOCHHE AUCIUIUIMHEI BO3MOYKHO TOJBKO ITPH CHCTEMAaTHUECKOH CaMOCTOSATEIbHON paboTe, YTO IMOIepKUBACTCS
3aIIUTOM 1ab0paTOPHBIX padoT.

CamocTrositenbHast paboTa 00y4aroluXcst HalpapiIeHa Ha yriyOJIeHHOE H3ydeHUE TeM AUCLHUILUINHBI U IIPEAIIONaracT n3yucHue
OCHOBHBIX U JOIIOJHUTEIHHBIX HCTOYHUKOB YIeOHON M HAyYHOU JTUTEpaTypsl. [lomydeHHbIe 3HAHUS U HABBIKH B TAIbHEHIIEM OyIyT
UCIIOJIb30BaHbI IIPH BHINOJIHEHUU CTYJEHYECKUX HAYy4YHBIX HUCCIIEI0BAaHUN U CTaTh OCHOBOM JUI BBICTYILUICHHS Ha CTYAECHUYECKUX
HAYYHO-IIPAKTUYECKUX KOH(EpEeHIHIX, KOHKypcaxX CTyleHuUecKuX padot, npu noaroroske BKP u mp.




