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1. Mecro nucunminnabl B ctpykrype OITOII
JlucuunimHa OTHOCHUTCS K 00s13aTeIbHOM YacTu

Ne MecTo 1MCcHUIUIMHBI B y4eOHOM | CTaHAAPTHBIA TEKCT VISl ABTOMATHYECKOI0
Bapu J1aHe o0pa3oBaTeIbLHOM 3amoJiHeHus1 B KOHcTpykTOope PII{
aHTa NPOrpamMmbl

1 brmox 1. uctumiauabl (MOZYJIH) Hucuunnuna b1.0.10 MartemaTtuyeckue

O0s3aTenbHas YacTh

OCHOBEI nH(pOpPMATHKH OTHOCHUTCS K
obs3arenbHoil  wactm  OOIl  nampaBneHus
HOATOTOBKU 09.03.03 [Ipuknagnas
uHpOpMaTHKa

2. Ilnanupyemble pe3yJiabTaTbl O0y4eHHs MO JUCIUIJIHHE, COOTHECEHHBbIE C MJIAHUPYEMBIMH
pe3yJIbTaTaMH OCBOeHHMs 00pa30BaTe/IbHON NPOrpaMMbl (KOMIIETEHIUSIMH M UHIANKATOPAMM
JOCTHKEHH ST KOMIIETEHIH)

I[nanupyemble pe3yjbTaThbl 00y4eHHUs M0 JUCHUILINHE (MOTY.II0), B HaunmeHoBaHue
dopmMupyeMbIe COOTBETCTBHH ¢ HHIHKATOPOM JAOCTHKEHHSI KOMIIETeH UM OLIEHOYHOTI'0
KOMIeTeHUHuH (KO, HNupukarop Pe3yabTaThl 00yyeHus cpeacrsa
coJiepKaHue JOCTHKEHHUSI Mo JTUCHUIJIHHE® *

KOMITETEHITHH) KOMIIETEeHIHH™*
(xom, conepkanue
WHINKATOPa)
OIIK-2. Cnocoben OIIK-2.1. 3HATh cobecedosariue
NOHUMAMb ﬂeMOHcmpupyem BHAHUe a6cmpal<melx MO()Q]Z@L;, OCHO8
npuHyUnsl pabomol 3HAHUE NPUHYUNOB dnaiusd u cunmesd
COBDEMEHHBIX pabomul
UHDOPMAYUOHHBIX COBPEMEHHBIX
mexHono2ull u UHGDOPMAYUOHHBIX
NpocPamMMHbIX MexHOoN02Ull U
cpeocms, 8 mom NnpocPaAMMHbBIX
yuciue cpeocms, 8 mom duce
omeuecmeeHH020 omeuecmeeHH020
npouseo0cmaeda, u nPOU3800CMEa
UCNONIL308AMb UX OIIK-2.2. YMETbH Cobecedosanue
npu peuienuu 3a0ay ,ZZeMOHcmpupyem peuwiams  mamemamuyecKue 3a0a4u U KOHmpOJZbHaﬂ
npogpeccuonanshoil yMeHue npuMensmo npobnemol, ananozuble panee usyuenHbiy paboma
OesimenbHOCIIL cospementiie 6 _obracmu__IUHEUHbIX HeNnpepblenbly U
OUCKPEeMHbIX ONMUMUZAYUOHHBIX NPOOIEeM C
unghopmayuorusie .
UCHONIb308AHUCM _MeMO0008 _TUHEUHOU U
mexnonocuu u OUCKPEMHOU ONMUMUZAUUU.
hpocpammuole Pewamo 3a0a4u JUHEUHO20
cpedcmea, 6 mom uucie NPOPAMMUPOBAHUS, KAHOHUYECKUE 3a0a4u
ome4ecmeenno2o OUCKPEemHOU __onmumusayuy __ (3a0a4u o
npousso0cmad, 0l panye, 3a0a4u 0 HA3HAYEHUAX, 3a0ayu
peuterus 3a0a4 KOMMUBOANCEPA), KOHEUHBIX U DECKOHEYHbLX
npogeccuonanbHou MHOIHCECTNE.
OeMeNbHOCL. Jdokazbleamsp panee U3y4eHHble
MAMeMamu4eckue YmeepucOeHusl,
nposooUNb dokasamenbcmea
MAMeMAMU4ecKux Vmeeprcoenuil He
AHATIO2UYHBIX _PAHEe U3VYEHHbIM, HO MeCHO
NPUMBIKAIOWUX K HUM,
OIIK-2.3. BJIIAJIETB Cobecedosanue
Hemoncmpupyem DA3TUYHbIMU __ MemooamMu U cnocobamu
peutenus 3a0a4 JUHEUHO20




Hanuque
NPAKmMuyecKo20 onvima
peuterus 3a0a4
npogheccuonanvbuoll
OesmenbHOCuU ¢
npUMeHeHuem
COBPEMEHHBIX
UHPOPMAYUOHHBIX
MexXHOoN02Ull U
NPOCPAMMHBIX
cpedcms, 8 mom uucie
omeuecmgeHH020
npouU3so0Cmad.

NPOPAMMUPOBAHUSL, ONMUMUZAYUOHHBIX
3a0a4 Ha 2paosbix cCMPYKmMypax.

3 CrpyKTypa u cofepKaHue AUCHUIIMHBI

3.1 TpyaoeMKOCTb TUCHUIJIMHBI

ouHasi popma
o0yueHust
OO0mas Tpy10eMKOCTh 8 3ET
YacoB no yued0HOMY ILIAHY 288
B TOM 4HuCJIe
KOHTaKTHasi padora: 101
- 3AHATHUA JJCKIIMOHHOI0 THUIIA 64
- 3aHSATUS CEMHUHAPCKOI0 THIA 32
- TeKyuii KoHTpoJb (KCP) 5
caMoCTOsiTeIbHAsA padoTa 115
IIpomeskyTOUHAs aTTecTALMS — IK3AMEH 72
3.2.Conep:xanue TUCHUMIMHBI
HaumeHOoBaHHe U KPaTKoe cojep:kanue pa3iesioB u | Beero B TOM YHCJIE
TeM IUCHUILIAHBI, (4acobl) KOHTaKTHasi pabora (padora Bo CamocrosiTe
B3aUMO/IEHCTBUM C MpenogaBaresiemM), JbHAS
¢opma npomekyTOUHOM aTTECTALUM 1O JUCHMUILIHE 4acel paGora
U3 HUX CTy/eHTa
Yackl
= Bcero Bcero
E - KoHTakTHbI | CPC
° o = X 4acoB
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o Z s
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= = =
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JInHeiiHbIe ONTHMH3ANMOHHBIE MOIETH
TlonsTre onTUMHU3aMOHHBIX 3aAa4. [Ipumepst
. A&, puMep 69 22 15 37 30
(hopMaTbHBIX ITOCTAHOBOK ONTHMH3AIHOHHBIX 3a1a4.
OO61ast MOCTAaHOBKA 3314l MATEMaTHIECKOTO




IpOorpaMMUpPOBaHUA. 3a1aull JTUHEHHOrO
MPOrPaMMHUPOBAHUS. DKBUBAJICHTHBIC (DOPMBI 3aIiCH
3a/1a4 JINHEIHOTO MPOrpaMMHUPOBAHUS
T'eomeTrpuueckuii cMbICT 33434 JTUHEHHOTO
nporpaMMupoBaHusL. I 'paduueckoe penieHune 3anad
JUHENHOro nporpammupoBasus. Teopema o
BBIITYKJIOCTH MHOYKECTBA JOIyCTHMBIX PEIICHUI 3a1a4n
JIMHEUHOro nporpammupoBanus. Teopema o
BBINTYKJIOCTH MHOXKECTBA ONTUMAJbHBIX PEIIeHUH 3a1au
JUHEHHOro IporpaMMupoBanusa. CUMIITIEKC METOJ
pelIeHus 3a/1a4 JIMHEHHOT0 NPOrpaMMHUPOBAHUSL.
HckyccTBeHHOE HayalbHOE pelIeHUe B 3aaue
JMHEHHOTO nporpaMmupoBanus. Ocolble ciryyan
NPHUMEHEHUS] CUMILIEKC-MeTOa. JIBOMCTBEHHOCTb.
JIBOMCTBEHHBIE 3a4a4y JIMHEHHOTO MPOTrPAMMUPOBAHUS
JUTS pa3nuaHbIX popM. Teopema 0 COOTHOIICHHUAX
nHEHHBIX opM. Teopema 0 paBeHCTBE JIMHEHHBIX
¢opm. Teopema o B3anMOIBOICTBEHHOCTH CHCTEM
JMHEHHBIX OJTHOPOIHBIX alreOpandecKux ypaBHEHHUH.
OcHoBHas TeopeMa JBOMCTBEHHOCTH. ClieJICTBUE U3
OCHOBHOH T€OpEMbI IBOMCTBEHHOCTH O CBSI3U
ONTUMAJIbHBIX PELUICHUN MIPSIMOU U IBOMCTBEHHOM
3a/1a4 JINHEHOT0 ITporpaMMupoBanus. Teopema
paBHOBecus. TeopeMa 0 AOMONHSIOLIENH HEKECTKOCTH.
HHaTepnperanys ABONCTBEHHBIX OLICHOK.
JIBoiicTBeHHBIN cuMILIeKkc-MeTo 1. OO00MEeHHBIH
CHUMILIEKC METOJ,

JKcTpeMaJIbHbIe 324U Nepe0OpPHOro TMIA

3a7a4n 1EeT0UNCICHHOTO OyIeBa IPOrpaMMUPOBAHUSL.
Kanonndeckast 1 MHOroMepHasl 3aJja4d O paHLE U UX
UHTepIpeTanuu. 3ajjaua KOMMUBOSKEPA U €€
HMHTEpIpeTanny. 3a/1a4n O Ha3HAYCHHUIX U UX
uHTepnpeTannu. Metox BeTseil u rpanuil. O6mas
CXeMa MeTOoJla BeTBel U rpanull. Penienue
KaHOHHUYECKOH 3aJ]aul O paHLe METOAOM BETBEU U
rpanuil. Teopema Jlaniura 00 onTrMaabHOM pPEUICHUH
HeIpepBIBHOM 3a7auu 0 paHile. Perienne MHOromepHoi
3aJja4y O paHIle METOAOM BeTBeH U rpaHul. Pemenue
3aJjaud KOMMUBOSKEpA METOJIOM BETBEH U IpaHULL.
Pemenne 3a1a4un 0enoYUCIEHHOTO IMHEHHOTO
IPOrpaMMHUPOBAHMs METOIOM BETBEH M IPaHMIL.
Pemenne 3amaun o paHIe ¢ UCIONB30BaHUEM
TaOIMYHOU cxeMbl. Pemienue 3agauu o paHie ¢
HCIIOJIB30BaHIEM PEKYPPEHTHBIX COOTHOIICHUI
JUHAMUYECKOTO ITporpaMMHpoBaHus. Perenue 3amaun
KOMMHMBOSDKEpA C MCTIOBE30BaHUEM PEKYPPEHTHBIX
COOTHOIICHUH AMHAMHYECKOTO MIPOTPAMMHUPOBAHHS.
3agaua o HasHaueHusX. KaHoHW4eckuii BU.
IIpocTeiimas 3agaua o Ha3HadeHusx. Anropurm Kyna
pelIeHus 3a/1a4M O Ha3HAYCHUSIX.

55
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BBenenne B Teopuio rpagos

[ToHsiTHE IPOCTOrO ¥ OPHEHTHPOBAHHOTO rpada.
[oarpader. Onepaunu Hax rpadamu. N- MepHBIH KyO0.
3aganne OMHapHBIX OTHOWEHNUI rpadamu. Teopema
Ditniepa 0 HEOOXOMMBIX U JOCTATOYHBIX YCIOBHUAX
OiinepoBoctu rpada. Anroputm Duepu (c
000CHOBaHHMEM) TIOCTPOEHUS B Tpade DiinepoBa MUKIIA.
Teopema Peiina "Tloutn HET DHIEPOBHIX MUKIJIOB" .
TamuneToHOBEI Tpadbl. CriocoObl 3a1anus TpadoB.
Teopema Kenura o neynonpHocTH Tpada. Teopema o
UKIOMaTrnIeckoM gucie. CIencTBHe O CBA3U
IIMKJIOMaTHYECKOT0 YHCIa € KOJIUYECTBOM

74

30

13

43

30




Ppa3inyHbIX IUKIIOB. Teopema 0 BapuaHTax
OTIpEZICTICHUSI IepeBa. ANTOPUTMBI OTIPEEIICHUS] OCTOBA
MUHUMaNbHOTO Beca. Teopema Kpackana.
Kommposanue nepesreB. Kox IIprodepa.
Boccranosnenne ngepea mo koxy IIprodepa. Popmyna
Konu. HesaBucumsbie MHOKecTBa. [locTpoeHue
HanOOJNBIIET0 HE3aBHCUMOTO0 MHOXeCTBa. OLICHKH
quciia He3aBucuMocTy rpada. [Tpumepst
UCIIOJIb30BaHMsI HE3aBUCHMBIX MHOXKECTB. Teopema 00
OLICHKE YHClla He3aBUcuMocTH rpada. Buemne
ycrolunBoe MHOXKecTBO. [IpukianHele 3amauun Ha
JOMHHUPYeMOCTb. [1oMCK HanMeHbIIero
JIOMHHHUPYIOLIET0 MHOXKECTBA. BepImHHOe OKphITHE
rpada. CBs3b MOKPHITHHN C HE3aBUCHMBIMH
MHOXecTtBaMH. Kimka. [Tapocoueranus. PeGepHrie
HOKpbITHs rpada. HezaBucuMocTh, JOMUHHPYEMOCTD U
nokpbITus. O0mmas cxema. 3aBUCHMOCTH
xapaktepucTuk. [lnanapaocts. Teopema Diinepa o
IUTaHapHOCTH. Jl0Ka3aTeIbCTBO HEIUIAHAPHOCTH rpada
Ks. JlokazatenbcTBo HerutaHapHocTH rpada K z.
Teopema IlonTtpsiruna-Kypartosckoro (6e3
JoKa3aTenbeTBa). [Ipumeps! miaHapHBIX U
HerutaHapHbIX rpadoB. Teopema 00 yknaake rpada B
TPEXMEpPHOM MpOCTpaHCTBe. BepiinHHas u pedepHast
packpacka rpada. AITOPHUTM MOCIIEI0BATEIHHOM
packpacku. Anroput™m ykmaaku rpada. ['mneprpadsr.
Peanuszanus runeprpados. Teopema o peanuzanun
runeprpada B Buae aepeBa. ONTUMH3AMOHHBIE 331291
Ha rpadax. MaTemarnueckast MOJEIb HOCTPOCHHUS
MakcuMajbHOro notoka. Teopema dopna-dankepcona
0 MaKCHMAaJIbHOM TOTOKE B TPAHCIIOPTHOM CETH.
Anroputm ®oppa-DankepcoHa MoOHCKa
MaKCHUMAaJbHOTO ITOTOKa B TPAHCIIOPTHOM CETH.
Pemenne npocreiimeil 3agauu 0 Ha3HAYEHUSAX
anroputmoM Popra-dankepcona. 1-onTuMaabHBINH
QJITOPUTM PEIIeHHUS 3a/1a4i KOMMHBOSDKEPA.
MakcuMHIHHBIE 1 MUTHIMAKCHBIE 33/1a41 BBIOOpA.
3a7a4m TEOpUHM pacTMcaHuil. 3a1a4a 0 HA3HAUYCHHAX C
WHIMBHyaJIbHBIMH NIPEIIOuTeHUsIMU. Pacuer
BPEMEHHBIX XapaKTEPUCTHK CETEBBIX MOJICIICH

Beenenne B Teopuio MH(pOpMALUM M KOAMPOBAHUS
Coobmenns. TexctoBast Mozienb. Mepa KomdecTBa
uapopmanuu. Teopema lllerHoHa 0 BenudnHe
SHTPONUHU. DHTPONHS CIOXKHBIX cOObITHH. HepaBeHcTBO
Mak-Musiana. Teopema o

COOTHOIIEHHSIX MEXKIY SHTPOIHEH 1 KO3 HUITHEHTOM
cxarus. AndaBUTHOE KOJAUPOBaHKE. 3agada
onTuMaiabHOro koguposanusi. Meron lllennona-®dano.
Meton Xaddmana. MeTo bl TOBBIIICHHUS HAICKHOCTH
nepexayn napopmanuu. Koapl, ncnpasisronye
ommoku. Koabl XoMMuHra.

51

10

15

[IpomexxyTodHas arrectanus — IK3aMeH+IK3aMeH 72
Jac.

Texymuit KOHTPOJIb YCIIEBAEMOCTH PEATU3yEeTCs B paMKaX 3aHATUN CEMUHAPCKOTO TUIIA.
[IpomerxyTouHas aTTecTanus IPOXOIUT B TPATUIIMOHHON Gopme (3K3aMeH).

4. Y4yeOHO-MeTOAHYECKOE 0OecTeyeHne CaMOCTOSITeILHOI padoThl 00yUYalouuxcst

HJ’IH CaMOKOHTPOJIA y CTyA€HTa HMMCCTCA BO3MOXHOCTb HM3YUCHHUA MaTCpuala B AWMCTAHIMOHHOM

yopaBiasieMoM — Kypce  (TpeOyeTrcsi  aBTOpH3alus):

Marepuaibl 2 ceMecTpa

https://e-
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MaTepHalIbl 3 ceMecTpa

CamocrosTenpHas pa60Ta CTyA€HTa NIpPH HU3YYCHHHU OUCHHUILIMHBI «MareMaTudeckue OCHOBBI

I/IH(i)OpMaTI/IKI/I» BKJIIOYAacT BBIIIOJITHCHHUC 3a;[aH1/n?1 oA KOHTPOJICM IIperioaaBarciisd, PpCHICHUC

JOMAlIHUX 3aJlaHUM U MMOArOTOBKY K AK3aMEHY.
TeMaTuka cCaMOCTOATEIbHON PadOTHI

Paznen JInHeliHbIe ONTHMHU3AaIMOHHbIE MOAEJIH
ITo conepkaTenbHOMY ONTMCAHMIO 337]a4H O IUETE TOCTPOUTh MATEMATUYECKYIO0 MOJIEb B BU/JIE 3aa4u
JUHEHHOTO MPOTpaMMHUPOBAHUS B CTaHIAPTHOH (opme 3amucu Ha MakcuMyM. [IpuBeCcTH HCXOIHBIC
JTAHHBIC IS 3a/J1a4yd C JBYMSI NEPEMEHHBIMU W YETHIPhMs OTPpaHMYCHUSAMH. ['paduyecku penmTh
3ajady.
Pazgen JkcrpemanbHble 3a1a4u nepe0OPHOTo THIIA

[TocTpouTh MaTeMaTH4ECKyI0 MOJIEIb, (POPMaIbHO MOCTABUTH 3a/1auy O paHie. [IpuBectn ucxoaHbie
JNaHHBbIE AN ciydas 5 mpenmeroB. PemuTh 3agady TaONMMUHBIM CIIOCOOOM, C HCHOJB30BaHUEM
MPUHIMIIA ONTUMATBHOCTH TUHAMUYECKOTO MPOTPAMMUPOBAHUS U METOJOM BETBEH U T'PAHHUII.

Paznen Beenenue B Teopuro rpagos

dopManbHO TOCTABUTH 3a/ladyy KoMMHBOsDKepa. [IpuBecTn uWcCXomHble HaHHBIE sl ciay4as 6

rOpOJIOB C BBINOJHEHUEM YCJIOBUM HEpPaBEHCTBA TPEYrojbHUKAa. PemmTh 3amauy 1-onTuManbHBIM
QITOPUTMOM C HCIIOIH30BaHUEM aNTOpuTMOB Ditsiepa 1 Kpackaina.

Pa3znen Beenenue B Teopuro nHGopManuu u KOTUPOBAHUS
Konper XomuHTra HCHIpaBIisoOnne ONIMOKy.

5. ®OoHJ OLEHOYHBIX CPeCTB A MPOMEKYTOYHOH aTTeCTAlMH MO AUCHHUIINHE,

BKJJIKYAI0IINH
5.1.0nucanue MKaJ OLeHUBAHUS Pe3yIbTATOB 00y4eHHs 10 JMCHUILINHE
YpoBeHb Ixana oueHuBaHusi ¢(POPMHUPOBAHHOCTH KOMIIETEHIH A
copmupoBan
MJ10X0 O4YeHb XOPOoIIo
HocTH Hey/I0BJIETBO | YJAOBJIETBOPH P
it X0pouIo OTJIHYHO
KOMHETEHIMH pUTEILHO TeJbHO P
(MHauKaTopa MPEBOCXO0HO
JAOCTHKEHUS q
. € 3a4TeHO
KOMIIeTeHITHI1) 3a4TEHO
OtcyrcTBHE YpoBeHb
3HaHUH 3HaHUU B
VYposeHb
TEOPETHIECKO N o0Beme,
YpoBeHb MuHMMaabHO | 3HAHWMU B YpoBeHb
ro MaTepHana. . . COOTBETCTBYIOI N
3HAaHHUH HHUXKC JOITYCTUMBIN OG”beMe, 3HAHHH B ypOBeHL
MHHUMAJIbHBI 0BEHb cootBercTBytom | O NPOTPAMME obbeme
HeBo3moxHoC My N yio TIOJTOTOBKH. > 3HAHUH B
HaHUs X 3HaHHUH. €M IIporpaMme COOTBETCTBYIO
SnanwA Th OLIEHHUTb s . porp Jlonyiiero Yy obbeMe,
TpeOOoBaHHH. OITyIIIEHO MOATOTOBKH. eM
MOJIHOTY I/f Aomymy b 8 HECKOJIbKO . TIPCBBIIIAIOIIE
. MEeJI MECTO | MHOTO OITYIIEHO nporpamme
SHanmt rpyobIe HEC 6I>IX HECKOJIBKO HECYILICCTBCHH IMOATOTOBKH ! HIPOTPANAY
BCJIC/ICTBHIE 24 Py BIX OIIMOOK A > | TMOATOTOBKH.
OIIUOKH. OIINOKH. HETpyOBIX 6e3 ommuoOoK.
OTKa3a
omnodox
oOyyatoreroc
s OT OTBETA
OtcyrcTBHE IIpu pemiennu | IIpomemoncrp | Ilpomemoncrpu | IIpogemonctpu | Ilpomemoncrp | IlpomemonctTp
MHUHUMAIIBHBl | CTaHJApTHBIX | MPOBAHBI pOBaHEI Bce pOBaHBI BCE HPOBaHbI BCE HPOBaHbI BCE
MCHHS .
Ymenms X YMEHHUIA . 3a7a4 He OCHOBHBIE OCHOBHbBIE OCHOBHbBIE OCHOBHBIE OCHOBHBIE
HeBo3moxHOC | IPOAEMOHCTP | yMEHHSL. yMEHUS. YMEHUSL. yMEHUs, YMEHHSL,.
Tb OLICHUTh HUPOBAHBI Pewenst Pemens! Bce Pewens! Bce pelIeHbl Bce Pewens! Bce
HaJIu4ue OCHOBHBIE TUIIOBBIC OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE

6
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YMEHUH YMEHUSL. 3a/1a4M ¢ 3aJ1a4u ¢ 3a/1a4H . 3aJ1a4u ¢ 3aJ1a4H.
BCJIEJICTBUC HErpyObIMU HErpyObIMU BrImosiHEHBI BCe | OTIACIBHBIMU BrInoHeHb
OTKaza Nwmenn MecT0 | ommbkamu. OIIHOKaMH. 3aJaHMsl, B HECYILECTBEH | BCe 3aJaHus,
o0ydJaromeroc rpyObIe BrImoHeHb! BEITIOJIHEHEI BCE | TTOTHOM HBEIM B ITOJTHOM
s1 OT OTBETA OLIMOKH. BCE 3aJIaHUS 3a7aHus, B o0beMe, HO HeJI04YeTaMH,
HO HE B MOJTHOM HEKOTOpBIE C BBINTOJTHEHBI obbeMe 6e3
TOJTHOM 00BeEME, HO HEJ0YeTaMU. BCce 3ajaHusa B | HENAOYCTOB
obneme. HEKOTOPBIE C MIOJTHOM
HeJ0YeTaMu. oObeMme.
OTtcytcTBHE [Iponemonctpu | Ilpopemoncrpu [IponemoncTp
IIpu pemennu | Mmeercs IIponemoHcTp
BJIQJICHUS pOBaHbBI pOoBaHBI HpOBaH
CTaHJAPTHHIX | MUHHMAIbHBI HPOBaHbI .
MaTepHaAIOM. N 0a30BbIC 0a3oBbIC TBOPYECKHUI
3a/1a4 He 31 HaBBbIKH
HeBosmoskHOC 1IPOJIEeMOHCTP HABBIKH HaBBIKH MOXO0[ K
Tb OLICHUTh HpOBAHEL HaGop TIpH perierHH PEIICHHIO
MIPH PEIICHUN TIPH pEIICHUU
e HaJIM4ue 6a30BbIC HABBIKOB JUIS pu p pu p HECTAHIAPTH HECTaHIapTH
BBIKH CTaHJIAPTHBIX CTaHAPTHBIX
HaBBIKOB HABBIKIL pelueHus - CP - 61;3 BIX 33784 6e3 BIX 3a/a4
q q
BCJIE/ICTBUE CTAHJAPTHBIX A A 5 OIIMOOK H
HEKOTOPBIMHU OIIHOOK U
OTKas3a Wmenu MecTo | 3amad ¢ P HEJ04EeTOB.
06yqammeroc pr6BIe HEKOTOPBIMH Heao4YeTaMu HEO0YCTOB.
1 OT OTBETa OILIMOKH. HeJl0YeTaMu
IIka/ja oneHKH NPH MPOMEKYTOYHOM aTTeCTALMHU
Onenka YpoBeHb NOATOTOBKH
[IpeBoCXOHO Bce komneTeHIInyM (4acTH KOMIETEHIINH ), Ha OPMHUPOBAHHE
KOTOPBIX HaIlpaBJIEeHa OUCUMUILINHA, C(i)OpMI/IpOBaHI)I Ha YPOBHE HE
HHUIKE «IIPEBOCXOJAHO»
OT1inyHO Bce xommereHimm (Y4acTH KOMIIETEHIWH), Ha (opMHpOBaHUE
KOTOPBIX HampaBjieHa MUCIHILINHA, C(HOPMUPOBAaHBI HA YPOBHE HE
HIDKE€ «OTJIUYHO», IPH ITOM XOTI Obl OJHAa KOMIIETEHIUS
C(OOpMHUPOBAHA Ha OBHC «OTJIMYHO»
3a4TCHO (1) PMHD yp

OueHpb x0po11o

Bce xommereHIMM (4acTM KOMIIETEHIIHI),

KOTOPBIX HampaBjieHa AWCHMIUIMHA, COPMUPOBAHbI HA YPOBHE HE
HIDKE «OYEHb XOPOIIO», HPU 3TOM XOTS Obl OJHA KOMIICTEHLHS

copMHUpOBaHa Ha YPOBHE «OUYEHb XOPOIIIO»

Ha (¢opMHpOBaHHE

Xopo1o

Bce xkommereHmmu (4acTM  KOMIIETEHIUH),

KOTOPBIX HaIpaBlICHAa TUCITUIUINHA, C(OPMHUPOBAHBI Ha YPOBHE HE

HIWKE

«XOpOoI1I0»,

npu 9STOM XOTA OBl

copMHUpOBaHa Ha YPOBHE «XOPOIIIO»

Ha (QopMupoBaHue

OJHa KOMIICTCHIIA

y,Z[OBJ'IeTBOpI/ITCJIBHO

Bce xommereHIMM (Y4acTH KOMIIETEHITHH),

Ha (opMHpOBaHHE

KOTOPBIX HaIpaBlICHAa TUCITUIUINHA, C(OPMHUPOBAHBI HA YPOBHE HE
HUKE «yJIOBJIETBOPUTEIILHOY, TIPUA STOM XOTS OBbI OJJHA KOMITETEHITHS
chopMupoBaHa Ha YPOBHE «YIOBIETBOPUTEIHLHOY

HeynosnerBopurenb-

HO

OBl
«HEYJIOBJICTBOPUTEILHOY»,  HHU

Xots OJHa  KOMIICTCHIIMA C(l)OpMI/IpOBaHa Ha  YpPOBHC

OJJHa nu3 KOMHGTCHL{I/Iﬁ HC

chopMHpOBaHa HA YPOBHE «ILIIOXO0Y




HC
3a4TCHO

ITnoxo XoTs ObI 01Ha KOMIIETEHITNS CPOPMHUPOBAHA HA YPOBHE «IIJIOX0»

5.2. TunoBble KOHTPOJIbHbIE 32IaHUS WIH MHbIE MATEPHAJIbI, He00X0AUMBbIE JISl OLIEHKH
pe3yJabTaToB 00y4YeHust

5.2.1. KoHTpoOJ/IbHBIE BONPOCHI

Bomnpocst Koxn
thopmupyemoit
KOMIICTCHIIMU
JInHeliHbIe ONTUMH3ALMOHHbIE MO/IeJIM, JKCTPeMAaIbHbIe 321241
1nepedOpPHOro TMINA

1. TlonsTue onTUMH3aLMOHHBIX 3aj1ad. [Ipumepsl (oOpManbHBIX MOCTAHOBOK OIIK-2
ONTUMU3AIMOHHBIX 3anady. OOmias MOCTaHOBKAa 3a/ladyll MaTeMaTHYeCKOro
IPOrpaMMHUPOBAHUSI.

2. 3ajayu JTUHEHHOrOo MPOrPaMMHUPOBAHUA. DKBUBAJICHTHBIE (DOPMBI 3amluCH OIIK-2
3aJ1a4 JIMHEIHOTO MPOTrPaMMHUPOBAHHS.

3. Teomerpuueckuid  cMmbICT  33Ja4  JUHEHHOr0  MPOTrPAMMHUPOBAHMSL. OIIK-2
I'paduueckoe penieHne 3aaa4 JHHEHHOTO MPOTrPaMMHUPOBAHHSI.

4. Teopema 0 BBIIYKIOCTH MHOXXECTBAa JOMYCTHUMBIX pEUICHUHA 3aJa4yu OIIK-2
JUHEWHOTO TpOrpaMMHUpOBaHus. TeopemMa O BBIIYKIOCTH MHOMKECTBA
ONTUMAJILHBIX PEHICHUH 3a]1a4 JMHEHHOr0 MPOrpaMMHUPOBAHUS.

5. CuMIUIeKC METO/I PEIIeHUs 33/1a4 JMHSHHOTO TPOrpaMMHUPOBAHUSI. OIIK-2

6. HckyccTtBeHHOE HayalbHOE peleHue B 3ajjaue JMHEHHOTO OIIK-2
nporpaMMupoBanusi. OcoOble cayyan NPUMEHEHUS! CUMILIEKC-METO/1a.

7. JlBolicTBEHHOCTb. J[BOMCTBEHHBIE 3a7jaul IMHEHMHOTO MPOrpaMMHUPOBAHUS IS OIIK-2
pa3nu4HbIX GOpM.

8. Teopema 0 COOTHONICHUSX THHEHHBIX (hopM. OIIK-2

9. TeopeMma 0 paBeHCTBE JTUHEHHBIX (POPM. OIIK-2

10. Teopema o0 B3aWMOJBOWCTBEHHOCTH CHCTEM JIMHCWHBIX OJHOPOJHBIX OIIK-2
areOpandecknx ypaBHEHUH.

11. OcHoBHas Teopema JBoiicTBeHHOCTH. (CrencTBUe€ M3 OCHOBHOM TeopeMbl OIIK-2
JIBOMCTBEHHOCTH O CBSI3U ONTHUMAJBHBIX PELICHUN NPSIMON U JBOWCTBEHHOU
3aJ1a4 JIMHEIHOTO POTPaMMHUPOBAHHSI.

12. Teopema paBHOBecusi. Teopema o JOMOTHSIOMIENH HEKECTKOCTH. OIIK-2

13. HTepnpeTaiiusi TBOWCTBEHHBIX OIICHOK. OIIK-2

14. JIBOMCTBEHHBIN CHMILICKC-METO/I. OIIK-2

15. O6OOMEHHBIN CUMIUIEKC METO/I. OIIK-2

16. 3agaum neno4MCICHHOro OysIeBa MPOrpaMMUPOBAHUSI. OIIK-2

17. KaHonuveckass W MHOTOMEpHAs 3aJadyd O paHIE W HMX HHTEPIPETAIHH. OIIK-2
3amaua KOMMHUBOSDKEpa M €€ MHTepIpeTaluu. 3aayd O Ha3HAYCHHMSX M UX
WHTEpIpETAIHH.

18. Meton BeTBel u rpanuil. O01as cxeMa METO/1a BETBEH 1 TPaHUIL. OIIK-2

19. Pemenne KaHOHMYECKOM 3a/1a4 O PAHIIC METOJIOM BETBEH M rpaHull. Teopema OIIK-2
Jlanura o0 ONTHMAaJIbLHOM pEIIeHUH HEPEPBHIBHOW 3a]auu O paHIIe.




20. Pemmenne MHOTOMEPHOM 3a7a41 O PaHIIE METOJIOM BETBEH W TPaHUII.

OIIK-2

21. Peurenue 3a1auv KOMMHBOSIKEpa METOIOM BETBEH U IPaHHMIL. OIIK-2

22. Peurenue 3a1auu 1EIIOYUCICHHOTO JIMHEHHOTO TIPOTPAMMHUPOBAHHST METOIOM OIIK-2
BETBEH U IPAHUILL.

23. Pemenue 3aga4u 0 paHIE ¢ UCIOJIB30BaHWEM TaOJIW4YHOHN cxembl. Pemenue OIIK-2
3aJaud O paHle C HCHOJBb30BAHUEM PEKYPPEHTHBIX COOTHOIICHHM
JMHAMUYECKOTO MPOrPaMMHUPOBAHHSI.

24. PemieHne 3amaud  KOMMHBOSDKEpAa C  HCIIOJIB30BAaHHUEM PEKYPPEHTHBIX OIIK-2
COOTHOIIICHUH TMHAMUYECKOTO MPOTrPaMMHUPOBAHHSL.

25.3amaua o HasHaueHusx. Kanonwueckuit Bui. Ilpocreiimmas 3amaga o OIIK-2
HaszHaveHUsX. Anroputm KyHa pemieHust 3a1aun 0 Ha3HAUYCHUSIX.

Bsenenue B Teopuro rpagos, Beenenue B reopuro uHpopmManuu u
KOJIHPOBAHUS

1. I'padpr. OpuenTHpOBaHHBIE U HEOPUEHTHPOBaHHBIE. OCHOBHBIE ONPECTICHHS. OIIK-2
2. NuBapuanTsl rpadoB. OIIK-2
3. O umcne OpUEHTHUPOBAHHBIX M HEOPHUCHTUPOBAHHBIX TPadoB. OIIK-2
4. IMoarpadsl. Onepanuu Hag rpadamu. N- MmepHBIT KYO. OIIK-2
5. 3amanue OMHAPHBIX OTHOLICHUM rpadamu. OIIK-2
6.Teopema Diinepa 0 HEOOXOIUMBIX M IOCTATOYHBIX YCIOBHSIX DWIIEPOBOCTH rpada. OIIK-2
7. Anroputm ®nepu (c oO6ocHOBaHHMEM) MOCTpOeHUs B rpade DitiepoBa MUKIIA. OIIK-2
8. Iloutn Bce rpadsl. Teopema Pelina " Iloutu HeT DitiepoBbIX HUKIIOB". OIIK-2
9.Crioco6s! 3a1anus rpados. OIIK-2
10.Teopema Kenura o 1Bya0abHOCTH rpada. OIIK-2
11. Teopembl 0 IMKJIOMATHYECKOM YHUCIIE. OIIK-2
12. JlepeBnsi. Teopema o BapuaHTax OmpeeIICHUs JIepeBa. OIIK-2
13. Teopema 0 MOCTPOEHUH OCTOBa rpada. OIIK-2
14. AnropuTMBI OIIpeIeNieHHsI 0CTOBa MHHUMAIILHOTO Beca. OIIK-2
15. 1-mpuOaMKEHHBIN aJrOpUTM peIleHUs 33/1a4l KOMMHUBOSKEPA C HEPABEHCTBOM OIIK-2
TPEYTOJIbHUKA.

16.Teopema Kpackana. OIIK-2
17 Koguporanue naepesbeB. Komx IIprodepa. BoccranoBnenue gepeBa 1o Koy OIIK-2
[Tprodepa.

18.®opmyna Kamu. JlokasarenbeTBo. OIIK-2
19.He3aBucumsblie MHOXKecTBa. [locTpoeHre HanOOJbIIEro HE3aBUCHMOIO OIIK-2
MHOkecTBa. OneHKH 4ucia He3zaBUcUMOCTH rpada. Ilpumepsl Hcmonb30BaHUS OIIK-2
HE3aBUCHMbIX MHOXECTB.
20. Teopema 00 OICHKE YHCIIa HE3aBUCHMOCTH Tpada. OIIK-2
21.Buemne ycroiunBoe MHOXecTBO. IIpukianHele 3ajaun HA JOMHHHUPYEMOCTD. OIIK-2
[Torck HaMMEHBIIETO0 TOMUHHUPYIOIIETO MHOXKECTBA.
22 BepmHHOE TOKpBITHE Tpada. CBs3b TOKPBITHH C  HE3aBHCHMBIMHU OIIK-2




MHO>KECTBaMH.

23. Kiuka. [Tapocoueranus. PeGepHbie mokpeiTus rpada. OIIK-2
24.He3aBUCUMOCTb, JOMHHUPYEMOCTh M MOKpBITHSA. OOmas cxema. 3aBUCUMOCTH OIIK-2
XapaKTEPUCTHK.

25.1Inanapuocts. Teopema Ditiepa 0 MIaHAPHOCTH. OIIK-2
26. Jloka3zarenbcTBO HetutaHapHoctu rpada K 5. OIIK-2
23. JlokazarenbcTBO HerlaHapHocTy rpada K 3,3. OIIK-2
27. Teopema IlonTpsaruna-KypaTtoBckoro (6e3 nokazarenscTsa). [Ipumepsr OIIK-2
IUTAaHAPHBIX U HeIulaHapHbIX rpadoB. Teopema 00 ykianke rpada B TpexMepHOM OIIK-2
IIPOCTPAHCTBE.

28.BepmnHHas u pebepHasi packpacka Trpada. AJTOpUTM TOCIEI0BATEIBHOMN OIIK-2
pacKpackm.

29. AnropuT™m yKiaaku rpada. OIIK-2
30. MaTremaTiueckasi MOJEIb IIOCTPOCHUSI MAKCHMAIBHOTO ITOTOKA. OIIK-2
31. Teopema @opaa-PankepcoHa 0 MAKCUMAIbHOM OTOKE B TPAHCIIOPTHOM CETH. OIIK-2
32. Aunroputm @oppa-dankepcoHa TMOUCKA MaKCUMAIbHOTO IOTOKA B OIIK-2
TPAHCIIOPTHOM CETH.

33.Pemenue mpocTeiiield 3agaun o Ha3HaueHUsX aaroputmom dopra-dankepcona. OIIK-2
35.MakCUMUHHBIC 33]Ia4H BEIOOpA. OIIK-2
36.MuHMMaKCHBIE 3a]]a41 BHIOODA. OIIK-2
34 3anaun TEOPHUH pacrycaHuid. Onun 00CITy>KUBAIOIIU N puodop. OIIK-2
ITepectanoBounslii npueM. Teopema Kitagosa-JIngmmna.

37. 3agaun Teopuu pacnucaHuii. Heckonbko 00CTy)KHBAIOMUX MPUOOPOB. 3amada OIIK-2
JI>xOHCOHa.

38. Cmenenue oOmed 3amaydl TEOPUM PACIHCAHUM K 3a7ade YacTUYHO- OIIK-2
[[EJIOYMCIEHHOTO TUHEIHOT0 MPOTPaMMHUPOBAHHUS.

39.3amaua 0 Ha3HAYEHUSAX C UHAUBUIYATLHBIMU MTPEATIOYTECHUSMU. OIIK-2
40.Pacyet BpeMEHHBIX XapaKTEPUCTUK CETEBBIX MOJIEIICH. OIIK-2
41. Teopema lllenHOHa 0 KONTMYECTBE UHPOPMAITHH. OIIK-2
42. OuTponus. CBONCTBA SHTPOIHUU. OIIK-2
43. AndaButHOE KOAUPOBAHHUE. OIIK-2
44.Cpobonubie koabl. HepaBencTBa Mak-MuinaHa. OIIK-2
45TManbHOE KOJUPOBAHHE. OIIK-2
46.Meton lllennona-®ano OIIK-2
47. Meron Xadhdmana. OIIK-2
48. Konpl, ucnpapnstomue omuoOku. Koapl XsmmuHra, oOHapyXHUBaroIue Hu OIIK-2
MCIPABIIAIONINE OJTHY OIIHOKY.

49 Koapl X9MMHHTA, HCIIPABJISIONINE OJHY ¥ O0OHAPYKUBAOIIIHE JBE OIITHOKH. OIIK-2
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5.2.2. TunoBplie TeCTOBbIE 321aHUA /I OLIeHKU CPOPMHUPOBAHHOCTH KOMIETEHIHMH

[Ipumep 3amanus st oneHuBanusi komrnereHnuii OIIK-2 B Buie 3HaHMS (TECTUPOBAHHE U CITUCOK
BOIIPOCOB JIJIsl YCTHBIX M MUCHbMEHHBIX BOIIPOCOB, YKA3aHHBIX BHIIIIC)

3HaHue a0CTPAKTHBIX MOJIeJIeil.
OO6mue MaTreMaTHYeCKue MO MaTeMaTHYECKOT0 MPOTPaMMUPOBAHUS — JTMHEHHBIC U TUCKPETHBIC
CHUCTEMBEL.

YMenue pemiats 3a4a4M JMHEHHOr0 U JUCKPETHOI0 POrpaMMHUPOBAHUS
PemmTs 3a1ady TMHEHHOTO TPOrpaMMHUPOBAHUS, U IO ONITUMAJILHOMY PEIICHUS MPAMOU 3a1a4i HAUTH
ONTUMAJIBHOE PELLICHHUE IBOMCTBEHHOMN 3a/1a4H. .

Baaaerbs MeTrogamMm penieHus 32124 JUHEHHOT0 U IMCKPETHOI0 MIPOrPaMMHPOBAHUS
Brnagers CUMILIEKC-METOIOM, OOOOIIEHHBIM CUMINIEKC-METOL0M, JBOMCTBEHHBIM CUMILIEKC-METOIOM
pelIeHus 3a/1a4d JUHEHHOTO MporpaMMUupoBanus. BiiajgeTs METOIOM BeTae M T'paHMIl, UCIIOJIb30BaTh
MPUHIMI ONTUMAIBHOCTH JIMHAMHUYECKOTO IMPOrPAaMMHUPOBAHUS MJIA PELICHHS 3a/1ad JUCKPETHOMN
OIITUMH3ALIMH.

5.2.3. KonTpoasHasi padora Temy «/InHeilHbIe ONTUMU3AIOHHBIE MOIEJTI
3aganue gano B DOC

6. Y4eOHO-MeTOAMYECKOE u HH(OPMALIMOHHOE olecrneuyenue AUCHUILTUHBI
«MaTtemaTn4yeckue 0CHOBbI HHPOPMATUKI

a) OCHOBHas JIUTepaTypa

1. Penpkun H. II. — JluckperHas mareMaTuka: y4ded. Ui CTYACHTOB BY30B, OOyYaromIuxcs IO
HarnpasieHusM noarotoBku 010100 "Marematuka", 010200 "Maremaruka. Ilpuknan. maremaruka',
011000 "Mexanuka. Ilpuxman. maremaruka'. - M.: ®Ousmariur, 2006 (2009). - 264 c. (17
9K3EMIUISIPOB)

2. CynomutaroB C. B., OpunnaukoBa E. B. - DnemMeHTH AUCKPETHON MaTeMaTUKu: y4eO. Jis By30B. -
M. ; HoBocubupck: Uugppa-M : HI'TY, 2003. - 280 c. (30 s3k3eMmIsipoB)

4. Jlexunu 1o Teopuu TpadoB: IS CTYACHTOB IO crnenuaibHOCTAM "Matemaruka" u "llpuxnannas
matematuka'./EmennueB B. A., MensaukoB O. U., CapsanoB B. U., TeimkeBuu P. U. - M.: Hayka,
1990. — 382 (13 sx3eMIIIsIpOB)

0) JOMOJIHUTENbHAS TUTEpaTypa

1. Akynuu U. JI. - MaremaTudeckoe nporpaMMHpOBaHUe B MPUMEPAX U 3ajayax: yued. mocodue s
CTY/IEHTOB 9KOH. By30B. - M.: Bricmas mkomna, 1986. - 319 c. (144 sk3emMmisipoB)

2. MapkoB A. A. - BBeneHne B T€OpHIO KOJAUPOBaHUs: [y4eO. mocoOue i By30B IO CIIEIHATEHOCTH
"IIpuxnannas matemaruka']. - M.: Hayka, 1982. - 192 ¢ (46 3x3eMIsipoB).

7. MartepuanbHO-TEXHHYECKOe o0ecrieyeHre M CUUILTHHBI (MOTYJIA)

[Tomemenust mpeacTaBiIsIIOT cO0OM ydueOHble ayIUTOPHHM JAJs MPOBEACHUS Y4YEOHBIX 3aHATHI,
NPEJYCMOTPEHHBIX MPOTrPaMMOM, OCHAIlEHHbIE OOOPYAOBaHHEM U TEXHHYECKHMHU CpEeACTBAaMHU
oOy4eHwus.

[ToMerieHust U1 caMOCTOSTENEHONW pabOTHl 00YUAIOIIMXCS OCHAIIEHBI KOMITBIOTEPHON TEXHUKOM
C BO3MOXHOCThIO ToOAKItoueHus: k cetu "HMHTepHer" u oOecredeHbl JOCTYNOM B 3IIEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTENbHYIO CPENy.

[Tporpamma coctaBneHa B coorBercTBuu ¢ TpedoBanusimu OC HHI'Y 09.03.03 «IIpukiaagHas
HH(POPMATHKA».

Astop _mpodeccop Hpunynkuit M.X.
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Penenzent npodeccop Penocenko 10.C.

3aBenyromuii kadeapoit M. X Ilpunyrkuii

IIporpamma onoOpeHa Ha 3acelaHUMU METOANYECKON KOMUCCUU MHCTHTYTA HH(POPMAIMOHHBIX
TEXHOJIOTUI, MATEMATUKHN U MeXaHUKHU
01.12.2021 roxa, mpoTokoJ Ne2
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