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1. MecTo 1 meau aucuuiuiniabl B ctpykrype OITOII

JlucuunianHa OTHOCUTCS K 00s3aTeJIbHON YacTH.

Ne
Bapu
aHTa

MecTo AuCHMILVIMHBI B y4eOHOM
IJIaHe 00pa3oBaTe/JLHOH
NPOrpaMmbl

CraHaapTHBIH TeKCT A1l aBTOMATHYeCKOI0
3amoJIHeHUusl B KOHcTpyKTOope PILL

1 biok 1. Jucuunnuuel (MOAYJIH)

OOs3arenpHad 4YacThb

Jucrunnmna b1.0.12 «MeTtonpl
ONITUMH3ALIMAY OTHOCUTCA K 00A3areIbHOMI
gyactu OOIl  nHampaBieHHs  MOATOTOBKHU

09.03.03 Ilpuknannas uHHOpMaTUKa

2. [Inanupyemble pe3yJbTaThl 00yUeHHs 110 JHCHMIIJIMHE, COOTHECEHHbIE C
IJIAHUPYEMbIMH pPe3y/IbTaTaMHU 0CBOCHHS 00pa30BaTe/IbHON NPOrpaMMbl
(KoMneTeHUMSIMA ¥ HHAMKATOPAMH JOCTUKEHHS] KOMIIEeTEeHIIUI)

Ilnanupyemble pe3yJbTaTbl 00yUeHHs 10 AUCHHUILINHE HaumenoBanue
®dopmupyembie (MoayJ110), B COOTBETCTBUM C HHAMKATOPOM JA0CTHKEHUS OLIEHOYHOI'0
KOMITeTeHIMH (KO, KOMIIETeHIIUI cpeacTBa
coziepKaHue HNuaukarop PesysibTaThl 00y4eHust
KOMIIETEHIIMH) JOCTHKEHUS o IMCIHUILTHHE**

KOMIIETEeHIHH ™

(xom, conepxkanue
WMHIUKATOPA)
OIIK-1. Cnocoben OIIK-1.1. 3uams munosvie Mooenu nNOCMAHOBKU Cobecedosanue
npumensmo Jlemoncmpupyem 3a0a4 ONMUMU3AYUU, Jloxnao(coobwenue)
ecmecmeeHHOHAYYHble | 3HAHUe OCHO8 OCHOGHbLE MEMOObL peUteHUs
u obweundicenepmvle vicuell ISKCMPEMATLHBIX 3000
SHAHUSL, MemoOobl mamemamuxu,
Mamemamuyecko20 Qusuxu,
ananusa u BLIUUCTIUMETLHOU
MOOENUPOBanUsl, MEeXHUKU U
meopemu4eckoz0 u NnpocpamMmupo8anusl.
IKCNEepUMernmanbHo20 OIIK-1.2. Yumemv — unmepnpemupoeams  Ho8YI0O 3aoaua
UCCe008AHUA 6 Jemoncmpupyem uHgopmayuio 8 npedmMemuo 00Aacmu; Koumponvnas
npoeccuonanvhoii yMenue pewams cmasumov U peuiams NPUKIAOHblEe 3a0ayu paboma
OesmenbHoCmu npogeccuonanviuie 6 6U0e 300X ONMUMUSAYUL;
a0aUL ¢ 6bINOIHAMb OYEHKY CLOJICHOCMU
BIUUCTUMENBHBIX AN20PUMMOB.

npumeHeHuem

ecmecmeeHHOHAY YHbIX

U 0OWCUHIICEHEPHBIX

3HaHUtl, Memooos

mamemamuyecko2o

ananuza u

MOOeUPOBAHUSL.

OIIK-1.3. Braoemv cnocobnocmuvio aHanuzuposams 3aoaua

Hlemoncmpupyem 603HUKAIOWUE NPODIEMbL ¢ MOYKU 3DEHUs. Tecm

HATUYUe MAMEMAMUYECKUX U ANCOPUMMUYECKUX

NPaKmu4ecko2o mpyOHocmeti

P Braoemyw CcnocobHOCMbI0 K

NOCMPOEHUI0 HOBBIX UNU MOOEPHUZAYUU
meopemuieckoco u U36ECTNHBIX BHIUUCTUMNETILHBIX

IRCREPUMERMALLHOCO | g 100pummos NPUMEHUMENbHO K

uccneoosanus KOHKPEMHbIM NPUKAAOHBIM 3A0AUAM

00beKmog




npogheccuonanvbHoll

OdessmesibHOCMU.
OIIK-7. Cnocoben OIIK-7.1. 3uamo npuHyUn ONMUMATILHOCMU Cobecedosanue
pagpaﬁamblgamb ﬂeMOHcmpupyem P.Be]l]lMClHa, 8uU0 PEKYpPEHMHbLX mecm
aAncoOpUmMMbL U 3HAHUE OCHOBHBIX ypasnenuii P.benimana,
npozpammbl A36IKOB 3uams ocnosHbie nowsmus u axkmel u3z
’ BbINYKII020 AHANU3A,
npucooHvle 0Jis npocpamMmupos8anusl
3uame VC08USL ONMUMATLHOCTU
NpaKmuyeckoz2o u pabomol ¢ bazamu K. K )
N apywa-Kyna—Taxkepa,
NpuUMeHerus AHHBLX, 3uame  ocHogmble  gbluUCIUMENbHBIE
onepayuontolx MemoObl  OOHOMEPHOU U MHO2OMEPHOU
cucmem u 060.710’{67(‘, ONMUMU3AYUU,
COBDEMEHHBIX 3uameo npuHyun Makcumyma
NPOSPAMMHBIX CPeO JL.C. [loumpsieuna 8 3adauax
pa3pa60m]<u ONMUMAIbHO20 YNpAaeleHusl;
UHpOPMAYUOHHBIX 3uamo ypaeuenue Diiepa O0si peuieHust
cucmem u 3a0au 8apuUAYUOHHO20 UCUUCTICHUSL.
MexHONI02UlL.
OIIK-7.2. Vmemo: Tecm
HPUMengm A3blKU | 6bINOJIHANMb mamemamuieckKyro KOHmpO]lea}l
npozpammuposanus u | "OCManosKy 3a0ay onmumuzayuu paboma
paGomv. ¢ 6asamu Ymemo. 3anucvleams VpagHeHus
0 bennmana oOna 3adau  Ounamuueckozo
AHHDIX,
NPOSPAMMUPOBANUS,
cogépemenHble
5 cmpoums  GbIYUCTUMENbHbIE — CXEMbl
NPOCPAMMHbIE  CPEODL | Koy enys 3adau OUHAMUYECKO20
paspabomiu NPOSPAMMUPOBAHUSL c nOMOWbIO
uHpOpMayUOHHBIX ypaenenuii bennmana;
cucmem U | Haxooumo pewienus 3a0ay
mexHonA02Ull ONisl | Mamemamuyecko2o npocpAMMUPOSaHUs. ¢
asmomamuzayuu ucnonvsoeanuem ycaosuii Kapywa-Kyna-
busHec-npoyeccos, Takkepa,
Ppewienus npUKIaoHbIX 8vlOUpams agpgpexmusnvie
sa0au DasuHbIX BbIYUCTUMENbHBIE — MEMOObl  PeuleHUsl
HeNUuHeUHbIX 3adau onmuMu3ayUY
Szzaccoe, 6edenust 6as pasmunozo muna ;
AHHBLX U\ npumensmov npunyun maxcumyma Ons
uHpopmayuorHbIx AHATUMUYECKO20 — PewleHuss  NPOCHblX
XpaHuiuy. 3a0ay ONMUMATLHO20 YRPAGTIeHUSL,
npUMeHsmb ypasHeHue Jinepa, a maxoice
VCRo8usL MPAHCEEPCANLHOCU ons
pewenus 3a0ay 8aPUAYUOHHO20
UCHUCTEHUSL.
OIIK-7.3. Hmeem | Braoemv mepmunonozueii npeomemuoi Tecm
npaxmuyeckuii onvim | oonacmu; Konmponvnas
NPOZPAMMUPOBAHUL Braodems ananumu4ecKumu u paboma
omuadxu Y | BeIHUCIUMENbHVIMU MeMmOdamu  peuteH s
mecmuposanus, 0e3YCNI08HBIX IKCMPEMATbHBIX 340aY,
Braoemv memooamu yuema ocpaHuieHut
nipomomunos 6 3a0a4ax ONMUMUZAYUU.
npozpamMmHo-
MeXHU4ecKux

KOMNJIEKCO8 300aH.

3. CTpyKTypa u coJepkanue TUCUMIIMHBI «MeToabl ONTHMHU3 AN

3.1. TpynoeMKkoCTh JUCUMIIIIMHBI

Ou4Ho-3a04Has popma

OO0mas Tpy10eMKOCTh

43ET




Yacos no yyeOHOMY IUIaHY

144

B TOM 4YHCJIE

KOHTaKTHasi pabdora: 50
- 3aHATHUSA JeKIMOHHOI0 THIIA 32
- 3aHATHS CEMUHAPCKOr0 THMA 16
- Tekyuuii kKoHTpoJib (KCP) 2

caMoCTOsITe/IbHasi padoTa 58
IIpoMexxyTouHasi aTTecTalUs — IK3aMeH 36

3.2. Cogepxanme JTUCUMIIMHBI

B tom uncne

KonrakrHas padora, yacbl [:.3“
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Paznen 1. JlunamMudeckoe nmporpammupoBanue. Ipuniun 6 3 0 9 11
OITUMAIILHOCTH M YpaBHeHue bejuimana. 20
Paznen 2. DneMeHTHI BBINYKJIOTO aHain3a. MaTeMaTH4ecKkoe
a8 ‘ 25 8 4 0 | 12 | 13
nporpamMupoBanue. Teopema Kapymra- Kyna-Takxkepa.
Paznen 3. UnucneHHble METOIBI OE3YCIIOBHOM JIOKAIBHOM
A ARLDESY 23 8 4 0 | 12 | 11
OIITUMU3AIIUN. y‘IET OFpaHI/I‘IeHI/II/I.
Pasnen 4. OntumansHoe ynpasiaenue. [IpuHinn MmakcuMmyma
A yip PHHL y 21 6 3 | 0| 9 | 12
JI.C.IloHTpsirNHA.
Paznen 5. BapuannonHoe ucuuciacHue, ypaBHEeHUE Diiiepa, YCI0BHS
A paat P pa, ¥ 17 4 2 0| 6 | 11
TPaHCBEPCATBHOCTH .
Tekymuid KOHTPOJIb 20 6 3 0 9 11
IIpoMeKyTOUHASI ATTECTAIMSA: IK3aMEH 36
Hror 32 16 0 50 58
oro 144
Tekymuit KOHTPOJIb YCTIEBAEMOCTH pealin3yeTcs B opMe OIIPOCOB U TECTOB HA 3aHATUIX
CCMHUHAPCKOI'0 TUIIA.
[TpomexxyTouHast arTecTamus IPOXOAUT B TPATUITMOHHON popme (3K3aMeH).
Kparkoe cogepkanue pas3nenoB TUCHHUIIINHBI
Pasnen 1. BBeneHwe: DNOCTAaHOBKM — 3aJad  MaTeMaTH4ECKOTO  MPOrPAMMHMPOBAHMS.

JluHaMuyeckoe IpOorpaMMHUPOBaHUE KaK METOJ pELICHHs 3a7a4 ONTHMAIBHOIO  YIIPABJICHUS
JTUCKPETHBIMHU TIpolieccamMu. BwIBO pekyppeHTHBIX ypaBHeHui P. bemnmana. O06obOmenne merona
bennmvana Ha 3amaum BHIOOpa ONTHUMAJIBHOM CTPATETWU YNPABICHUS MAapKOBCKUMH MpPOIECCaMH C

noxonamu. Meron urepanuii P.XoBapaa.




Pazmen 2. DneMeHTHI BBIMYKJIOTO aHaIW3a. BBIMyKiIble MHOXKECTBA M BBIMYKIbIC (DYHKIIUU.
Teopembl otnenumoctu. HeoOxoaumbie ycnoBusi SKCTpeMyMa B IUIaKOM 3agade 0e3 orpaHMYeHUN
(reopema depma) W 3amade C OrpaHUYCHUSMHU—paBeHCTBaMHu (Teopema Jlarpamka), QyHKIUS
Jlarpanxa.

Beimykiiele 3agaun mMaremarudeckoro mnporpammuposanus. @ynkuus Jlarpamka. Teopema
Kapyma-Kyna-Takkepa B TepMuHax cemioBod Touku (yHkumu Jlarpamka. JlocrarouHoe yciaoBue
perymspaoctu Crnelitepa. Teopema Kapyma-Kyna-Takkepa B muddhepenmnuansHoit popme.

Paznen 3. UucnenHsie MeTOBI JOKaIbHOM onTuMm3anuu. Kiaccudukamus Mmeto1oB. MeTo b
BTOPOTO, MEPBOr0 MOPSAJIKOB, METOAbl MpsAMOro moucka. OpHoMepHas ontuMmuzanus. BbeiBojg
ONTUMAJIbHBIX M €—ONTHUMAJIbHBIX MACCHUBHBIX W MOCIEAOBATENIbHBIX N—IAroBbIX AJITOPUTMOB IS
VHUMOJAIBHON Mojenu QyHKIuH Ha oTpe3ke. Meron duboHaudn. MeTos 30J0TOTO CEYCHHS U UX
B3aUMOCBS3b. METO/IbI TUXOTOMHUH.

I'panuentHbie MeToabl, meTon HbproTOHa, uX cBoMcTBa. MeETOH mOpsIMOTO MHOMCKa XyKa—
JlxxuBca. Meton nedopMmupyeMoro tpeyroibHuka. [Ipo6ieMbl MHOTO3KCTpEMaIbHOW ONTUMHU3AIINH.
Kiace nunmmmneBsix GyHkiuii u ero cBorictsa. Meron [TusiBckoro.

O0630p METOJOB CBEIEHUs 3aJaud C OTPaHUYCHHSIMH K 3a7adam Oe3 orpaHuueHuil. Meron
mrpadHbIX QyHKINUN, ero 000CHOBaHHE U CBOMCTBA.

Paznen 4. OntumansHoe ynpasnenue. [Ipunmun makcumyma JI.C.IlonTpsaruna.

Paznen 5. BapuaunonHoe ncuucienue, ypaBHeHne DWiepa, yCiI0BHs TPaHCBEPCAIbHOCTH .

4. YueOHO-MeTOoAUYeCKOe o0ecrieyeHne CaMOCTOATEIbHOH padoThl 00y4arommXxcst

Hwxe npuBoAsTCS BHUIBI CaMOCTOSATENBHOM pabOTHI CTYAEHTOB, MOPSAIOK MX BBINOJHEHHUS U
KOHTPOJI, HPUBOJUTCS y4eOHO-METOJHUYECKoe oOecledeHre CaMOCTOSATENbHOM paboThl IO ee
OTJENbHBIM BU/IaM U pa3ziesaM JUCLUIUIMHBI.

Buabl camocTosiTe/1bHON paGoThI CTY/1EHTOB:

popaboTKa TEOPETUUECKOr0 MaTepralia JIEKIIMOHHBIX 3aHATHI;
MOJIFOTOBKA JIOMAIIIHUX 33JJaHUN K HAYYHO-TIPAKTHYECKUM 3aHATHUSAM;
MOJIFOTOBKA K BBIMOJHEHUIO MUCbMEHHBIX KOHTPOJIbHBIX PadoOT;
MO/ITOTOBKA K MPOMEXKYTOYHOM aTTecTaliuu B GopMe IK3aMEeHa.

[IpopaboTka TEOpETUYECKOT0 MaTepuaia JEKIMOHHBIX 3aHATUNA BBIMOJIHSAETCS CaMOCTOSTEIIBHO C
HCMOJIb30BAHUEM JICKIMOHHBIX MAaTE€pUANIOB, METOJUYECKUX MaTepUajoB B BHUIE Kypca JIEKLHI
«Metonpl HenuHeWHOH ontumusammuu» (aBtop: [opomenkuit C.HO.) B snexTpoHHOU ¢opme,
pa3merieHHoro Ha caite kadeapsl TYu/IC no aapecy: http://www.itmm.unn.ru/tuds/materials.htm.
KonTponp BeimonHsieTcss B opMe MPOBENCHUS €XKEMECSUYHOTO MHCbMEHHOTO JKCIpecc-orpoca Mo
MOHATHSIM, dakTaM, GOpPMYITHPOBKAM, BBIIIOJHIEMOTO B Te€4eHHE 15 MUHYT Ha HAy4YHO-TIPAKTHUUECKUX
3aHATHSIX.

JlomaniHue 3aaHus BBIJAIOTCS MO0 MMEHOIIEMYCs 33JauyHuKy [6], KOTOpBIH BKIIIOYAET KpaTKHi
TEOPETUYECKUI MaTepHall ¥ IPUMEPBI PELICHMS 3314 U3 KaKJ0r0 pas3zena:

HpOBepKa BBITIOJTHEHUSA JOMAalIITHUX SaI[aHl/If/'I IMPOBOAUTCA B Ha4YaJI€ KaXIOTO IMPAKTHYCCKOIO
3aHATU. I/ICHOHLSYCTCH ABC q)OpMLI KOHTPOJIA: — BBI60pO‘-IHaSI IMPOBCPKa BbIITOJIHCHHUA 3aJIaHUM y
ABYX-TpPEX YCJIOBCK W3 TPYIIIbI; — IIPOBCPKa B (bopMe KOJITICKTUBHOI'O 06cy)K)leHI/I}I Yy HO0CKH
PE3YIbTATOB BBIIIOJIHCHUA OTACIIbHBIX 3aJJaHUil OJTHUM WUIIN ABYMSA CTYACHTAMHU.

Jiss  TOATOTOBKM K  KOHTPOJIBHBIM  paboTaM PEKOMEHAYETCs TMOBTOPHO IMPOYUTAThH
TEOPETUYECKHE pa3/eibl B 33JayHMKE, IPOCMOTPETh IIOJIE3HBIE pa3/ielbl B COOTBETCTBYIOLIMX
HCTOYHUKAX U3 CIMCKAa PEKOMEHAO0BAHHOM JIUTEpaTypsl (pa3aen 7), a TaKKe CaMOCTOSITENIbHO peliarh
HECKOJIBKO 3a]1a4 10 TeME KOHTPOJIbHOM pabOThl U3 YKA3aHHOIO 3aJauyHHKa.

B kadecTBe MeTOAMYECKMX MAaTEpUajOB MpPU MOATOTOBKE K HK3aMEHY pPEKOMEHIYyeTCs
UCIOJIb30BaTh COOCTBEHHBIE KOHCIEKTHI JICKIMH, METOJUUYECKHE MaTepuaibl B BUAE Kypca JIEKLUN
5


http://www.itmm.unn.ru/tuds/materials.htm

«Metonbl HenmuHeWHOW ontummsanuu» (aBTop: [opomeukmit C.}HO.) B a3nexTpoHHOH (dopwme,
pasmemieHHoro Ha caire kapeapsl TYuJIC mo ampecy: http://www.itmm.unn.ru/tuds/materials.htm, a
TaK)Ke KCTOYHHUKH, PEKOMEHIOBAHHBIE B CITUCKE JIUTEPATYPHI pasaerna 7.

5. ®oH OLIEHOYHBIX CPEACTB sl IPOMEKYTOYHOM aTTeCTAMHU MO JUCHUIVIUHE, BKIIOYAIOIIMIA:

5.1. Onucanue mKasa OLICHUBAHUSA PE3YJIbTATOB Oﬁy‘leHI/Iﬂ no TMCIHMIIVIMHE

Yposennb Ixana ouennBanusi copMUPOBAHHOCTH KOMIIETEHIMI
copmupoBan
JI0XO0 04YeHb XOPOIIIO
HOCTH HEY/J0BJIETBO | YIOBJIETBOPH p
* XOpOILI0 OTJIMYHO
KOMIIeTeHIUH PUTEJbLHO TeJIbHO P
(WHaMKaTOpa NMPEBOCXOIHO
JOCTHKEHHUS T
. € 3aUTEHO
KOMIIeTeHITHI1) 3a4TEHO
OTtcyrcTBHE YpoBeHb
3HAHWH 3HAHMI B
YpoBeHb
TEOPETUIECKO N o0beme,
YpoBeHb MuHuManeHO | 3HaHUH B YpoBeHb
ro MaTtepuana. . . COOTBETCTBYIOIL .
3HAHHIA HIDKE | JTOMYCTHMBIN o0BeMme, 3HAHUH B VpoBeHs
MHHHMMAJIbHBI 0OBEHb COOTBETCTBYIOII] M HporpamMme o0BeMe
HeBo3moxxHOC yp N yio HOITOTOBKH. ’ 3HaHUU B
X 3HAHHU. eM TporpamMme COOTBETCTB
3uaHusg Th OLCHHTD ; } 1 porp JonymeHo Y0 | o6Beme,
TpeOOBaHUIA. OTIYIIICHO MMOJATOTOBKH. meM
HOIHOTY HNwmenu mecto | MHOrO Jomnymeno HECKOIBKO rporpamme IpEBHIAONE
3HAHNH 6 6 - HECYIIECTBEHH porp M Iporpammy
rpyobie HE BIX HECKOJIbKO MMOJATOTOBKHU
BCJICACTBHE py Py BIX OIIHGOK A , TOATOTOBKH.
OIINOKH. OIINOKH. HETpyOBIX 0e3 ommOOoK.
OTKaza
OIIHO0K
00y4Jaroneroc
s1 OT OTBETa
OrtcyTcTBHE TposemoncTp [IponemoHncTpu IIponemoncTpu IIponemonctp | IIpoaemoHncTp
MHUHHAMAJIbHBI pOBaHBI Bce pOBaHEI BCe HPOBaHEI BCE HPOBaHEI BCE
. HPOBaHbI
X YMCHHUII . [pu perreHnn P OCHOBHBIC OCHOBHBIE OCHOBHBIE OCHOBHBIE
OCHOBHbBIE
HeBo3mokHOC | cTapmapTHBIX MEHUS. MEHHSL. MEHUS MEHHS,.
fap YMeHHsS ’ ’
Th OIICHUTH 3a/maq He P ) Pemensr Bce Pemens! Bce pelIeHs! Bce Pemens! Bce
€IIEHbI
HaJINYKe MPOJAEMOHCTP OCHOBHBIC OCHOBHbBIE OCHOBHBIE OCHOBHBIE
. THUIIOBEIE
YMEHUH UPOBAHEI 3a1a4u C 3a1a4u . 3a1a4u C 3a1a4M.
YMenus 3a7a4M C
— BCJIEICTBUE OCHOBHBIE 5 HErpyObIMU BrIoSIHEHBI BCE | OTIAECIBHBIMU BerInoHeHb
HE BIMU
OTKa3a YMEHHUS. OHIrEgKaMI/I OIIHOKaMH. 3aaHMsI, B HECYILIECTBEH | BCe 3aJlaHus,
oOyuarorieroc ) BBINOIHEHBI BCE | TOTHOM HBIM B [TOJTHOM
BrimonHeHb!
sL OT OTBETA Hmenu mecto 3a/1aHus, B 00BeEME, HO HE0YETaMH,
BCE 3aJaHMs
rpyObIe MIOJTHOM HEKOTOPBIE C BBIITOJTHEHBI obbeme 6e3
HO HE B
OLINOKH. o0beMe, HO HEA0YCTaAMU. BCe 3aJaHus B | HEOYCTOB
MOJTHOM
HEKOTOPBIE C [IOJTHOM
o0BeEME.
HEI0YETaMH. o0beMe.
OTtcyrcTBHE [pomemonctpu | IIpogemoHcTpH [IponemoHcTp
[Ipu pemienun | Umeercs IpoaemMoHCTp
BJIAACHUS pOBaHbl pOBaHbI HpOBaH
CTaHIAPTHBIX MUHHUMAaJIbHBI UPOBAHBI .
MaTepHAIOM. . 0a30BEIE 0a30BEIE TBOPYECKHUI
3a/1a4 He i HAaBBIKH
Heso3moxkHOC HAaBBIKH HAaBBIKH IOAXOM K
POIEMOHCTP
Th OLICHUTh WpOBAHBI HaGop MM peleHnu peLeHuro
[IPU PEIIEHUN IIpY PEIICHUN
" HaJIA4YHe 6a30BEIC HABBIKOB JUIS pu p PH P HECTAHAAPTH HECTaHJapTH
ABBIKH CTaHOAPTHBIX CTaHOAPTHBIX
H1aBbIKH HaBBIKOB HABBIKIL pelieHus p 6p BIX 3024 6e3 BIX 33124
3a7a4 ¢ 3a7a4 0e3
BCIIEJICTBHE CTAHIAPTHBIX it it . ommGoK 1
HEKOTOPBIMHU OIIMOOK U
OTKa3a Wmenu MecTo | 3a1ad ¢ P HEJI0YETOB.
HeI0YeTaMH HEJIOYCTOB.
00yqaloWeroc | rpygye HEKOTOPBLIMH A A
0T OTBETA OIINOKH. HeZoYeTaMu
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IIkaja oneHKHd NPH MPOMEKYTOYHOM aTTeCTAMHU

Ounenka

YpoBeHb NOATOTOBKH

IIpeBocxoaHO

Bce xoMmneTeHM (4acTH KOMIIETEHIHI), HA POpMUpOBaHUE
KOTOPBIX HaIlPaBJeHA AUCLMIUIMHA, CHOPMHUPOBAHBI HA YPOBHE HE
HUKE «TIPEBOCXOTHO»

O1inyHo

3a4TCHO

Bce kommereHnnn (9acTH KOMITETEHITHH), Ha (OpMHpOBaHWE
KOTOPBIX HarpaBJiCHAa TUCIHILIMHA, C(HOPMUPOBAHBI HA YPOBHE HE
HIKE «OTIUYHO», TIPU OTOM XOTS OBl OJHA KOMIICTCHITUS
chopMHUpOBaHa HA YPOBHE «OTIHYHO

OueHb XOpOIIIo

Bce xommereHmumm (4acTm KOMITETEHITHI), Ha (HOpPMHpPOBAHHE
KOTOPBIX HampaBJieHa JUCIMIUIMHA, COPMUPOBAHBI HAa YPOBHE HE
HUIKE «OUYCHb XOpOoIIo», IMPU 3TOM XOTH 6I)I OJHAa KOMIICTCHIIMA
chopMHUpOBaHa HA YPOBHE «OUCHb XOPOIIIOH

Xopomo

Bce xommereHimu (Y4acTM KOMIIETEHIHWH), Ha (opMHpOBaHUE
KOTOPBIX HampasiieHa AUCLUILIMHA, COPMUPOBAHbI Ha yYPOBHE HE
HIJKE «XOpOILIO», TpPU O3TOM XOTsI OBl OJHAa KOMIICTCHIIUS
chopMHpOBaHa HA YPOBHE «XOPOILO»

Y 10BIETBOPUTETILHO

Bce kommereHnuMu (YacTH KOMIIETEHIHWH), Ha (OpPMHpPOBaHHE
KOTOPBIX HampasjieHa AUCLUILIMHA, COPMUPOBAHbI HA yYPOBHE HE
HIDKE «YZIOBJIETBOPHUTEIILHOY, IIPU 3TOM XOTS OBl 0/IHA KOMIIETEHLIUS
chopMHpOBaHa HA YPOBHE «yIIOBIETBOPUTEIHHO

HeynosnerBopurensb-
HO

HE
3a4YTCHO

Xors ©Obl omHAa KOMIETEHUMs CcGOpPMHpPOBaHA Ha  YpPOBHE
«HEYIOBJIETBOPUTEIbHO», HM OJHA W3  KOMIIETEHIHH  He
chopMHpOBaHa HA YPOBHE «ILIIOXO»

[Tnoxo

Xots ObI 0/1HAa KOMIIETEHIHS C(OPMHUPOBAHA HA YPOBHE «ILJIOXO0Y

5.2. TunoBble KOHTPOJIbHbIE 32IaHUS WIH MHbIE MATEPHAJIbI, HE00X0AUMBbIE JIS OLEHKHU

pe3yJbTaToB 00yYeHust

5.2.1. KoHTpOJ/IbHBbIE BONIPOCHI

Bompocst

Kon
(hopmupyemoit
KOMIIETEHIIHN

1. OGmiast mocTaHOBKA OJHOKPUTEPHAIbHOM 3aaaun ontuMu3auud. [lonstus nokamsHo- | OITK-1
ONTUMAJILHOTO U I100aJIbHO-ONTUMAJIBHOTO PEHICHUH.

2. Meton pexyppeHTHbIX ypaBHeHul bennmana. [Ipunnun bennmana kak Heodoxonumoe | OITK-7
YCIIOBHE U JOCTATOYHOE YCJIIOBHME IS 3aJa4 C aJIUTUBHBIM KPUTEPUEM.

3. O6o6menue ypapHeHu# bemmana Ha cirydail MapKOBCKHX MTPOIIECCOB C TOXOaMHU. OIIK-7

4. Meton utepauuii P.XoBapna.

OIIK-7

5. Boimykiiple MHOKECTBA, BBIMYKJIbIE (DYHKUIMHU (BBITYKJIOCTh M CTporasi BeIMyKiocTbh). | OIIK-1
ITpoekuyst TOYKM Ha MHOKECTBO, IBE€ JIEMMBI O CBOMCTBAaX ITPOEKIIHH.

6. OnopHasi TUIEPIJIOCKOCTh BBITYKJIOI0 MHOXKECTBa, Teopema 00 oraenumoctu aByx | OIIK-7




BBIITYKJIBIX MHOXKCCTB.

7. CpoiicTBa BBINYKIBIX (YHKIMI, KPUTEpUM BBINYKJIOCTH. 3anaya Bbimykioro | OIIK-1
MaTEeMaTHYeCKOro MporpaMMHPOBAHUS U €€ CBOMCTBA.

8. I'pamueHT W mpousBOJHAs M0 HAIIPABJIEHUIO, €€ BBIYMCIIEHUE, CBOMCTBA rpaauenta. | OIIK-7
VYcnoBrue ONTHMaIbHOCTU IIEPBOrO MOPSAAKA NMPU OTCYTCTBHM OTpaHUYEHUU: Teopema
Depma.

9. 3amauu c orpanmueHusmu, (yHkuus Jlarpamxka. 3amuck ycnoBuil skcTpemyma | OINK-1
MEPBOTO MOPsI/IKA B 33/1a4aX MATEMAaTHUYE€CKOT0 MPOrPaMMHUPOBAHMSL.

10. Teopema Kapyma-Kyna-Takkepa mns 3amaum Bbelmyksoro mnporpammupoBanus B | OINIK-1
TEpMHUHAX CEIJI0BOM Touku (yHKuuuU Jlarpamka.

11. Teopema Kapyma-Kyna-Takkepa mns 3amaum Bbeimyksoro mnporpammupoBanus B | OINIK-1
muddepeHmanbHoi Gopme.

12. Tlouatue MeTonga MOWCKOBOW ontumm3anuu. Kiace yammopanbbeix (ynknumid, | OITK-1
MOCTPOCHHUE €—ONTUMAIBHOIO MOCIEA0BATEIBHOIO N—IIaroBoro anropurma (MeTo[
duboHaYYM).

13. OnHomepHas ontuMm3anysa. Merox mapabol. OIIK-7
14. Onnomepnas ontumu3zanus. Meron I[usiBckoro. OIIK-7
15. Metoabl npsiMOro OKMCKa Ha mpuMepe Meroaa Xyka-Jlxusca. OIIK-7
16. Metoap! psAMOro norcka Ha mpuMepe MeToAa 1ehOpMUPYEMOT0 TPEYTOJIbHUKA. OIIK-7

17. Knaccuyeckue MeTOAbl MHOIOMEPHOIO JIOKAJbHOIO IoMcka M uX cBoiicra: | OIIK-7
I'paIeHTHBIE METO/Ibl, BKJIKOYasi METO/I HAUCKOPEHIIero rpaAMeHTHOrO OMCKa.

18. Anroputm Metona HproTOHA ¢ perynupoBKoil mmara. OIIK-7

19. OO0mue MeToasl penieHus 3aaad ¢ orpanmdeHusiMu. Meron mrpadubix (ynknui, | OITK-7
TeopeMa CXOANUMOCTH.

20. IlocraHoBka 3ajgayd oNTUMaidbHOro ympasieHus. [IpuHuun wmakcumyma | OITK-7
JI.C.IlonTpsiruHa.

21. Ilpocreiimas 3agada BapHallMOHHOTO HCUMCICHMs. YpaBHeHHMe Oinepa. Ycnosus | OIIK-7
TPAHCBEPCATBHOCTH.

5.2.2. TunoBble NpuMepsbl 32JaHUH VI KOHTPOJbHBIX PadoT

IIpumep THIIOBOIO 3aJaHHA AJIsl KOHTPOJIbHOI padoTsl 1

1.MimeeTcst M1 BUZIOB 3€MIITHBIX paOOT ¥ 11 2> M1 OAHOTUITHBIX MEXAHU3MOB, CITIOCOOHBIX BBITIOIHATh
9T pabotsl. Eciu Ha3HaYnTH HA I —TBIif BHIT paboThI k MexaHU3MOB, TO UX CyMMapHast
MIPOU3BOUTENBHOCTh PaBHA dl- 1~ HaliT¥ onTuMalbHOE IO CyMMapHOM ITPOU3BOAUTEIIEHOCTH

pasMelleHre MEXaHU3MOB T10 BCeM BujiaM pabor s 11 = 4, m = 3. Marpuua D :

5 9 12 14

79 11 13

6 10 13 15
2. Urpy1uieyHsIxX Jeq MacTep B TEUCHHE HEJIeH U3TOTaBIMBAET UTPYILIKHU, & B BOCKPECEHbE BBIXOUT
Ha PBIHOK, YTOOBI X MPOJaTh. BEpOATHOCTH yCIIENIHOMN UM HEeYCIEIIHOW MPOAAXKH, a TAKKE

BCJIMYHHBI JOXOA0B B 3aBUCHUMOCTHU OT MPCABIAYIICTO payHAa 3alaHbl MaTpULlaMH

Pm:QSQ5Pm:Q604P®:Q7Q3
04 06/ 05 05/ 06 04|

3 -7 1 -8/ 0 -10




IlepBas cTpaTerusi COOTBETCTBYET OTCYTCTBHUIO PEKJIaMbl, BTOPAsi CTPATErusi COOTBETCTBYET
peKiIamMe 1o paano, TPEThsl CTPATETHs] COOTBETCTBYET PEKIIaMe IO TeleBUACHHIO. TpedyeTcs
OTIPEAETUTH ONTUMAIBHYIO CTPATErHIO B CMbBICIIE MAKCUMyMa MaTeMaTUYeCKOro 0KHIaHus J0X0/1a Ha
3 wmiara BOepe.

IIprmep THNOBBIX 3aJaHUI VISl KOHTPOJIbHOM PadoThI 2

1. Haiitu Touky MUHUMYMa (YHKITUN
F= X12 + 0.5X22 + 0.5X32 —X1X3 - 7X1 - 5%y + X3
npu orpanudeHusx -0.5X; + X3 — 1 <0,X3 —5x3 +10 <0, 5 < X3 <8, x3+x=1.

2. Haiitn MuauMyM GyHKIMU F = 5(x; — x41)* + (x1 — 1)* ¢ TourOCTBIO 0.1, HCIIONB3YSI

IPaMCHTHBIA METOJI C ONTUMAIbHBIM BbIOOpOM Iiiara. HauanbHas Touka: (3,4).

5.2.3. [IpuMepbI NPaAaKTHYECKHUX 32/1a4 HA IK3aMeHe
1. 3apaua u3 pazgena «/IuHamudeckoe mporpaMMUPOBAHUE)
Jia hepmepa, pa3BoALIEr0 KPYIHBIA poraTblii CKOT, ONPEAEINTh ONTUMANIbHBIN IpaduK MpoJaxK Ha
4 rona. Kaxzplii ros I HEKOTOPOE KOJIMYECTBO CKOTA V; MPOJAETCS 110 CTOUMOCTH

f(y;) =k,/y;, k = 0, OcraBmascs sacts cTaja ysenuunsaercs 3a ron B @ (@ = 1) pas.

HauanbHoe 1morosiosse pasao A.

2. 3ajaya u3 pasgena «YCIOBUS  ONTUMAIbHOCTM B 3ajjayaX MaTeMaTU4ecKoro
MIPOTPaMMHUPOBAHUS

BeInmonHuTh aHanM3 TUNA 3a/1a41, HAWTU TI00aJbHBI MUHUMYM:

min 30y —18xy —10x +11(x? + y?)

1+y=>0

X—4y<-5

3X—-y<-4

3. 3amaua u3 pazuena «OnrumansHoe yrpasinenue. [Ipuamun makcumyma JI.C.IToHTpsruaay.

Haiitu ontumanbpHOE O 6LICTp0,I[€fICTBPII-O YIpaBJICHUEC U COOTBETCTBYIOIYIO TPACKTOPHIO,

nepeBosIIre 00bEKT U3 HayallbHOM TOUKH (2.3) B Hauano KOOpAUHAT
F—x=ult), 4=ult)=1

5.2.4. IlpuMepbl TeCTOBBIX BONPOCOB-3aJaHUI /1 JONYCKA M0 TEOPUH HA IK3aMeHe

0la. Kakas dyHnkuus HasbiBaetcs GyHkumeii Bevana S, (X) , cMbicn ee aprymenta?

01b. [aiite onpeeneHne BBITYKIOI0 MHOXKECTBA.

01c. daiite onpeneneHne NPOU3BOAHON (HYHKIMH 110 HANPABICHUIO U (OPMYJTY €€ BHIYUCIICHNUS Yepe3 rPaJnueHT.

01d. Yem onpesensieTcs MOPSAOK BEIYHCIUTEIBHOTO MeTOa onTuMu3anun? [IpuBeanTe IpuMepsl METOI0B IEPBOTO 1
BTOPOTO MOPSIZIKA.

02b. [aiite onpeeneHue NPOSKIUH TOYKH y Ha MHOKecTBO D . Kaptunka-npumep. IlepBast ieMMa 0 IpoeKIHH.

02c. Onpez[em/ITe MHOXECTBO HaHpaBJ’IeHI/Iﬁ CTpPOTOro JIOKaJIbHOTO y6I>IBaHI/I$I q)yHKHI/II/I Q B TOYKC X , €CJIIN

vQ(x) = (4 2)




5.2.5. IIpuMepsbI TeM J0KJIAT0B

1. Maremaruueckue ACTCPMUHHUPOBAHHBIC MOJCIMU 3aJad AWHAMHUYCCKOI'0 IIpOorpaMMHUpOBaHHA
C JUCKPCTHBIM BPCMCHEM IIPU q)HKCHpOBaHHOM KOJIMYCCTBC 1Iaron

2. OnrumanbHOE ympaBieHHEe M ontuManbHas Tpaekropus. [Ipununun P.bennmana B dopme
HE00X0AUMOro U B pOpME AOCTATOUHOTO YCIOBHUS.

Bb1BO/I pEKyppEHTHBIX YpaBHEHUN METOJa IMHAMUYECKOTO TPOrPaMMUPOBAHMSL.

4. Tlpsmoli M oOpaTHBIi XOJA BBIYMCIUTEIBHOrO mpouecca. [Ipumepsl pemieHus 3anad
JMHAMHYECKOI0 IPOrpaMMUPOBAHUS.

O6o06menue ypapHenuit P. bermmana Ha cirydait MapKOBCKHX MPOIIECCOB C TOXOaMHU.

6. beckoneuHble MapKOBCKHE Iporiecchl. BeiOop onTumanbsHO#M crparernu. Meron P XoBapna.

w

o

6. YueOHO-MeTOANYECKOE U HH(OPMAIIMOHHOE o0ecnieyeHne TUCIUIIJIUHBI (MOIYJIs1)

a) OCHOBHAs JTUTepaTypa:

1. BacunbeB @.I1. YncneHHbie METOBI PELICHUS SKCTPEMAIbHBIX 3a/1a4. YueOHoe nocodue — 2-¢ u3.
nepepab. u gomn. — M.:Hayka,1988. (220 »k3.)

2. Topomenxuii C.1O., I'pumarun B.A. HenuneliHoe mporpaMMHpOBaHHE W MHOTOIKCTpEMaibHAs
ontumuzanus. Yueonoe nocooue. H.Hoeropoxa: uzn-so HHI'Y, 2007. — 489 c. (813k3.)

3. Kapmanos B.I'. MaremaTtuueckoe nporpaMmupoBanue. YdeOHoe mocodue. — M.: @uzmatiut, 1986
i 2008. (136 9k3.)

0) JOMOJIHUTENbHAS TUTEpaTypa:

4. CyxapeB A.T'., TumoxoB A.B., ®enopos B.B. Kypc meronoB ontumuszanuu. 2-¢ uznanue. — M.:
Hayka, 2011. — DOnektpoHHas Oubmuoreuynas cucrema «M3natensctBo Jlawb», 2010, URL:
http://e.lanbook.com/books/element.php?pll_id=2330

5. Uzmaunos A.®., ConomoB M.B. Uucinennsie Meronnl ontumuszanun: Yued. IlocoOume. 2-e
nepepabotannoe usnanne — M.: ®Ousmatiur, 2008. — DnexkTpoHHas OMOIMOTEUHAs CHCTEMa
«M3narenscTBo Jlanb», 2010, URL: http://e.lanbook.com/books/element.php?pll id=2184

B) IIporpammHoe obecrnieueHue u utepHeT-pecypcsl

6. Meronpl onTUMHU3ALMKU B MIpUMepax U 3ajadax. YueOHo-meToandeckoe nocobue. / buprokos P.C.,
I'puropsesa C.A., I'oponenkuii C.1YO., ITaBmrodonok 3.I'., Casenses B.I1..— H.Hosropox: HHI'Y,
2010 (ponn neuatnsix uznanuii kadenpsr TYnZIC). B ¢popme anekrponnoro gokymenta — URL:
itmm.unn.ru/tuds/materials.htm — cBoGoxHBIi mOCTYT.

7. Toponeuxuii C.}O. BpraucnuTenpbHble METOIBI IMOWCKA JIOKAJTBHBIX OSKCTPEMYMOB (DYHKIIHIA.
Metonuueckas pazpadbotka. — H. Hosropoa: HHI'Y, 2000 (dbona meuyaTHbix u3gaHuil kadenpsl
TYulIC). B dopme osmexktponHoro mokymenta — URL: itmm.unn.ru/tuds/materials.htm -
CBOOOTHBIH JTOCTYII.

8. Meroasl momcka TIOOaTBHOrO JKCTpemyMa. Metomudeckue ykaszanus./ [opomenkwit C.HO.—
Tlopbkwii:, ITY, 1990 (pona nevatHsix uzganuit xkadeapst TYuZIC). B dopme snexTpoHHOrO
nokymenta — URL: itmm.unn.ru/tuds/materials.htm — ceoGoaubIi qOCTYII.

7. MaTepuajibHO-TeXHUYECKOE o0ecnevyeHue T CUUIIMHBI

[TomemieHust mpencTaBisAiOT co00il y4yeOHbIE ayAWTOPUHM JJIsi TMPOBEACHUS YYEOHBIX 3aHATHH,
MPEIyCMOTPEHHBIX MPOrpaMMoii (JIEKLIMOHHOTO U CEMMHAPCKOT0 THIIA), OCHAIIICHHBIE 000pyI0BaHUEM
U TEXHUYECKHUMH CPEJCTBAMU O0YUCHHSI.
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http://e.lanbook.com/books/element.php?pl1_id=2330
http://e.lanbook.com/books/element.php?pl1_id=2184

[TomemeHust uIsi cCaMOCTOATENBHON PabOThl OOyUYaIOIMIMXCS OCHAIEHBI KOMIBIOTEPHONW TEXHUKOW C
BO3MOXXHOCTBIO TOJKItOueHUs: K ceTu "MHTepHer" u 00ecredeHbl JOCTYIIOM B JIIEKTPOHHYIO
nH(OPMAITMOHHO-00pa30BaTEILHYIO CPEYy.

[Iporpamma coctaBneHa B cooTBercTBuH ¢ TpeboBanusmu OC HHI'Y mo HampaBieHUIO MOATOTOBKH
09.03.03 «ITpuxnagnas nHGOPMATHKAY.

ABTOp (B1): K.(b.-M.H., Ooy. kag. TYu/[C Casenves B.I1

Peuensent (b1)
3asenyromuii kadeapoit 7Vu/[C, 0.¢h.-m.n. Ocunos I'.B.

HporpaMMa 0):[06peHa Ha 3aceJaHuH METOJUUYECKON KOMUCCHU HHCTUTYTa I/IH(bOpMaI_[I/IOHHLIX
TCXHOHOFHﬁ, MaTEMAaTUKHU U MCXaHHUKH

07.12.2022 rona, nmpotokos Ne4
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