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1. llesu u 3212494 AU CIUILIHHBI

OCBOEHHE 3HaHU IO OCHOBHBIM pa3jiejaM TeOpUU ONTUMU3ALMH U TPUMEHEHUE UX MPH
pEIIEeHUH 3a]]a4 TEOPETUYECKOTO 000CHOBAHMS U UCCIIEIOBAHUS aJITOPUTMUIECKUX
peanu3annii MeTo10B Hanbosee 3pPEeKTUBHOTO YIPABICHUS PA3INYHBIMU CUCTEMAMHM.

Kparkoe conep:xanue 1ucCUNIMHBI

PaccmarpuBaetcs kinaccudukaius 3a1a4 1 METOIOB ONTHMHU3AIINH, TTOCTAHOBKA 3a/1a4
ONTHMU3AIAN, MATEMATHUECKUE MOJIETH OCHOBHBIX KJIACCOB ONMTUMHU3AIIMOHHBIX 3a7ad,
dbopMyTUpOBKa 3a]1a4 MapaMeTPUICCKON ONTUMHU3AINY B THHAMUKE JICTaTEIbHBIX
anmnapatoB (JIA.) Uzyuatorcsi: TeopeTuueckue OCHOBBI IMHEMHOTO Y HEJIMHEHHOTO
IPOTrPaMMHUPOBAHHUSI, TPATUCHTHBIE METOBI TAPAMETPUICCKON ONITUMHU3AIIHH.

2. Komnerenuun odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUANIMHBI

[Tnanupyemble pe3yabTaThl OCBOCHUS [Inanupyemble pe3yabTaThl
OII BO (xomnieTeH1um) OOy4eHWSI 110 TUCIIUTUTHHE

3HacT: METOABI OIITUMH3AalIUMKU B CUCTEMAX
YIIPpaBJICHU JICTATCIbHBIMU allllaparTaMu

[TIK-1 CnnocoOHOCTB OnpesiesiTh CTPYKTYPY 'YMEET: M0Ib30BaThCS METOAAMU ONIPEACICHUS
CUCTEMBI yIPaBJICHUS [TOJIETaMU PaKeT-HOCUTENEH H[ONTUMHU3AIUU CUCTEMBI yIipaBieHus nojeramu PH
KOCMHUYECKHUX aIlllapaToB u KA

Mmeer HpaKTI/ILIeCKI/Iﬁ OIIBIT: IPUMEHCHUA MCTO0OB
OINTUMHU3ANU JJIA pCIICHUSA WHXXCHCPHBIX 3a1a4

3. Mecro nucuuninnbl B ctpykrype OII BO

[Tepeuenp npeanIecTBYOMUX JUCIUIUINH, [lepeuens nociaeayOUMX AUCIUILINH,
BUJIOB paboT y4eOHOro MmiaHa BUJIOB paboT

1.®.11 UHTerpupoBaHHble CUCTEMBI HABUTALIUU U
yIpaBJIeHUs IBUKEHUEM JIETATEIIbHBIX aIlapaToB,
1.®.07 Cratuctuyeckas JUHAMHKA CUCTEM
yIpaBiIeHUs,

1.®.08 IlpoexTupoBaHue CUCTEM yIPaBICHUS
JleTaTeNIbHBIMU alnapaTami,

1.®.05 OnTumanbHble CUCTEMBI YIPABICHMUS,
1.®.10 Cucremsl ynpaBieHMs JI€TaTeIbHBIMU
anmapaTaMy C 3JIEMEHTaMU UCKYCCTBEHHOI'O
UHTEJUIEKTA,

1.0.04 Ounprpanys 1 uaeHTHGUKAIUS B
TMHAMUYECKHX CHCTEMax

Her

TpeOoBaHMs K «BXOIHBIM» 3HAHUSM, YMEHUSM, HABbIKAM CTYIE€HTA, HEOOXOAUMbIM
IPY OCBOCHHUH JJAHHOM AMCLMIUIUHBI U MPUOOPETEHHBIM B PE3YJIbTaTe OCBOEHUS
NPEALIECTBYOIUX JUCUUILINH:

Her

4. O0béM 1 BUABI Y4eOHOI1 padoThI



OO6m1ast TpyaA0eMKOCTh JUCIUILUIMHBI cocTaBiseT 3 3.e., 108 4., 54,25 4.

KOHTAKTHOU pabOThI

Pacnipenenenue no cemectpam
Bcero B Jacax
Bun yue6HO# paboThI
4acoB Howmep cemectpa
5
OO6mmas Tpy10EMKOCTh AUCIIUTUTHHBI 108 108
AyoumopHhvie 3auamusi: 48 48

Jlexuuu (JI) 16 16

[IpakTrueckue 3aHATUS, CEMUHAPBI U (WJIN) IPYTHE BUIbI 37 32

aynuTopHbIX 3aHaTHil ([13)

Jlabopatopusie pabotsl (JIP) 0 0

Camocmosmenvras paboma (CPC) 53,75 53,75
[TonroroBka k 3a4eTy 11,75 11.75
CamocTosiTeIbHOE U3yUYECHHUE TEM 21 21
IToaroToBka K MpakTUYECKUM 3aHSATUSAM U BBIIIOJIHEHUIO 71 71
WHANBUAYaIbHON pabOThI
KoHCynbranuy 1 mpoMeKyToYHasl aTTeCTalus 6,25 6,25
By koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 3a4er
5. CoaneprkaHue TUCUHMILIMHBI
O0beM ayTUTOPHBIX
No 3aHSITHH 110 BUJAM B
HaumenoBaHue pa3aenoB IUCHUIUIMHbI
paznena gacax
Bceero |JI| II3 | JIP
1 |OGmas xapakTeprcTUKa 3a1a4 MaTeMaTH4eCKOro MporpaMMHUPOBAHUSL. 6 2| 4 0
2 |TeopeTndeckre OCHOBBI JUHEUHOTO MPOTrPAMMUPOBAHMUSI. 24 8 16 | O
TeopeTrdeckrue OCHOBBI HEJIMHEHHOTO TPOrpaMMUpoBaHus. MeTobl
3 |HEeNMHEWHOro MPOrpaMMMPOBAHMS ISl PEIICHHUS 3a]1a4 18 612 | 0
napaMeTpU4eCcKoi ONTUMU3ALINH.
5.1. Jlekuuu
Ne Ne Kox-
HaumeHoBaHue uim KpaTkoe cofepKaHue JTEKIIMOHHOTO 3aHATHUS BO
neKuujpasaena
4acoB
OO01m1ast XapaKTepUCTHKA 33a]]a4 MaTeMaTHUECKOTO IIporpaMMupoBanus. OyHKIH
HECKOJIBKUX MepeMeHHBIX. [ paauenT. Beimykibie QyHKIIUN. DKCTPEMYMBI.

1 1 |Kmaccuueckas 3amada Jlarpanxka. [ToHATHS TOKQIBHOTO U ITI00ATHHOTO 2
ontuMyMoB. LleneBas pyHkuus U cnocoOsbl ee moctpoeHusd. [IpuMepsl mocTaHOBKU
3a/a4y ONTUMHU3ALMH, MAaTEMAaTHUYECKUE MOJEIIH.

TeopeTndeckyre OCHOBBI JIMHEMHOIO IPOrpaMMUpPOBaHUs. BBITyKible MHOXKECTBA.
basucHble peneHns 1 yIIIOBble TOUYKU BBIMYKIIOTO MHOXKECTBA. Asrebpandeckue
yCIOBHSA yriIoBOi Touku. OcHOBHBIE (DOPMBI 3a]1a4 TMHEWHOTO POTPAMMHUPOBAHHS

73 ) (3JIIT). ITpuemsr nmpeodpazoanus 3JII1 u3 omHoit hopmel B Apyryto. [TonsaTue 4

’ HeorpaHnueHHou u Henomyctumoit 3J111. IIpu3Hak cymecTBoOBaHUS ONITUMAIBHOTO
pemenus 3JII1. OcHoBHoe cBoiicTBo 3JII1. I'paduaeckoe pemenune. Cumruiekc-
meton pemienus 3JII1. Ouenku nepemenssix 3J1I1 u ux BeluucieHne, neppas
cuMIUIeKcHas Tabnuna. Kpurepuu onTUMaibHOCTH OCHOBHOTO OMIOPHOTO TJIaHA U




kputepuii HeorpannueHHocTH 3JII1. Teopema 06 yiydiieHHH OCHOBHOTO OMOPHOTO
m1aHa. Meton uckycctBeHHoro 6aswuca. (/[Byxdasznsbiii cummiiekc-meton). UrpoBeie
MeTO/bl 000CHOBaHMS perieHnid. HkHss u BepxHsis neHa urpsl [IpuHimn
MHHUMaKca. Perienre urp B CMEIIaHHbIX cTparerusx. [[puBenenne MarpuaHo
urpsl k 3JII1. TpancnoprHas 3agaua (T3). [loctanoBka T3 u ee pazpemInuMocThb
Jlouck onopHoro pemenus. Metoa ceBepo-3amaaHoro yria. Meron
MUHUMAaJIBHOTO 371eMeHTa. Kputepuii ontuMansHOCTH I1aHa T3 (kputepuid
MOTCHIINAJIOB).

4,5

/[BOMICTBEHHOCTb B JINHEWHOM NPOrpaMMHUpOBaHUHA. CUMMETPUYHBIE U
HECUMMETPHUYHBIE IBOMCTBEHHBIE 3a1a4l. OCHOBHBIE CBOMCTBA B3aMHO
TTBOMCTBEHHBIX 3aJ[a4, KpUTEPUH ONTHMAIIBHOCTH MX IUIaHOB. Kpurepun
KanTopoBuua. J[BolicTBEHHBIN cuMIuiekc-MeTol. Llenouncnennoe
nporpammupoBanue . [IpuMepsl nocranoBku 3ana4d. Meron orcedenus ['omopu.
HrpoBbie MeTo/1bl 000CHOBaHUS perieHui. HIbKHsAsS 1 BepXHss 1IeHa UTPbI
[IpuHmn MuHMMakca. Pemenne urp B cMemaHHbIX cTparerusx. [Ilpusenenue
matpruuHoi urpsl k 3JII1. TpancnoprHas 3agaua (T3). [ToctanoBka T3 u ee
pazpemuMocTsb Ilouck onopHoro pemenus. MeToy ceBepo-3ana Horo ymia.
MeTton MuHMMaNbHOTO 31eMeHTa. Kputepuii ontuManbHOCTH IaHa T3 (kputepuid
MOTCHIINAJIOB).

TeopeTnueckne 0CHOBBI HEJIMHEHHOTO ITporpaMMupoBanus. Oomas
dbopMynHpOBKa 337]a4 BBITYKJIOTO IPOrpaMMUPOBaHUs. MeTo MHOXKHUTENEH
Jlarpanxa. Teopema Kyna-Takkepa. UucneHHbIe METOABI PELICHUS 3a]1a4
HEJMHEWHOTO MporpaMMmupoBanus. Meton mrpadoB. Meton 6aprepHbIX QyHKITUI.

7,8

OO01as XxapakTeprucTHKa MOAU(PHUITMPOBAHHBIX METOJIOB TTapaMETPHUCCKON
onTuMHU3ai. MoauUIMPOBaHHBIN METO HAUCKOPEHIIIETO CITyCKa.
MoauhunupoBaHHBIN METO BO3MOXKHBIX HaIlpaBieHU. MeTo/1bl HETMHEHHOTO
MpOrpaMMUPOBAHUS JJIS PEIICHUS 3a]1a4 MapaMeTPUIECKON ONTUMH3AIIUH.
AJITOPUTM pEIIeHUs 3a7a4i ONITUMHU3AIMU TTapaMETPOB JIETATEILHOTO arapara.
AJITOPUTM BbIOOpA ONTUMAJIBHBIX MTAPAMETPOB CUCTEMBI YIIPABIICHUS
JIeTaTeJIbHBIM arnapaToM.

5.2. IlpakTHyecKne 3aHATUS, CEMUHAPBI

Ne
3aHATHA

Ne

pas3aciig

HanmenoBanue uim KpaTKOC COACPIKAHUC MMPAKTUICCKOIO 3aHATHUA, CCMUHApa

Koi-
BO
4acoB

1,2

Brenenue B MmaremMarnueckoe mporpaMMupoBaHue. Mozienu JUHaAMUKH 1ojeTa
neraTenbHbIX annaparoB. [locTaHOBKA 3a1a4u ONITUMM3ALMN C OTPAHUYEHUSIMU U
6e3 orpannyenuii. Kputepun ontumuzanuu. Llenesas ¢pyHKIus u crnocooOs ee
noctpoeHusi. CBsi3b 3a/1a4M ONTUMM3ALMU C 33]1a4€i OMCKA SKCTPEMYMOB
(yHKIIMM MHOTHX TepeMeHHbIX. [[puMepsl MOCTaHOBKY 3a/1a4¥ ONITUMU3AINH,
MaTemMaTtuieckue Mozenu. [IoHATHs ToKaTbHOTO U TII00aTEHOTO ONTHMYMOB.

3,4

[TonsiTue 3amaun nuHeliHoro nporpammupoBanus (3JIIT). OcnoBubie Gpopmbr 3JIIT.
OcnoBHbIe ipuembl peodpazoBanus 3111 u3 ogHoit popmel B apyryro. [lonstue
HeorpannyeHHou u Heponyctumoit 3JII1. [TpusnHak cyiiecTBoBaHUs
ornruMainbsHoro pemerus 3JII1. OcrHoBroe croiicTBo 3JII1. I'paduueckoe
penieHue.ba3ucHple peneHus U yrIIOBbIE TOYKH BBITYKJIOTO MHOXKECTBA.
AnreOpandeckue YCIOBUS YIIIOBOM TOUKH.

5,6

Cummnekc-meron pemenus 3J1I1. Onenku nepemennsix 3J1I1 n ux BerunciaeHue,
nepBasi CUMILIEKCHas Tabnuua. Kputepun onTUManbHOCTH OCHOBHOTO OITOPHOTO
r1aHa ¥ Kputepuil HeorpanudenHoctu 3JII1. Teopema 006 yaydieHHH OCHOBHOTO
OIOpPHOTO MIaHa. Meros uckyccTBeHHOTo 0a3znca: CHUMINIEKC-METO]] peIeHUs
3JII1. Ouenku nepemenssix 3J1I1 u ux BeIUUCIIEHNE, TIEPBAsi CUMILIEKCHAS
Tabnuua. Kpurepun onTUMaabHOCTH OCHOBHOTO OTMIOPHOTO IUIaHA M KPUTEPHi
HeorpannueHHocTH 3JII1. Teopema 00 yayunieHMM OCHOBHOIO OIIOPHOTO ILJIaHa.




MeToa uCKycCTBEHHOTO 0a3uca: J[Byx(a3HbIil CHMILIEKC-METO/I.

JIBOMCTBEHHOCTb B IMHEHHOM NpPOrpaMMUpoBaHuUd. CUMMETPUYHbBIE U
HECUMMETPUYHBIE IBONCTBEHHBIE 3a/1a4i. OCHOBHBIE CBOMCTBA B3AMMHO

7,8 2  |IBOMCTBEHHBIX 3a]1a4, KPUTEPUHU ONITUMAJIBHOCTH UX TU1aHOB. Kpurepuu
KantopoBuua. /[BONCTBEHHBIN cUMILIEKC-MeTOA. Llenounciennoe
rnporpammupoBanue . [Ipumepsl noctaHoBkM 3aaad. Meron orceuenust I omopu.

[lenouncnenHoe nporpaMMmupoBanue . [Ipumeps! nocranoBku 3axa4. Meton
orceuenus ['omopu. rpoBeie MeTopl 000CHOBaHUA pereHuit. HikHss u
BEpXHsAs LieHa Urpsl [[pyHImn MuHumakca. Pemenue urp B cMeIaHHbIX

9,10 2 |cTparerusx. [Ipusenenue marpuunoit urpsl k 3JII1. Tpancnoprras 3anada (T3).
[loctanoBka T3 u ee paspemnmocTs .[louck onoproro pemenus. Meton ceBepo-
3arajHoro yria. MeroJ MUHUMaJIbHOTO 3lieMeHTa. Kpurepuil onTuMaibHOCTH
rada T3 (Kpurepuii noreHmanos).

MeToabl HETMHEHHOTO TporpaMMupoBanus. Meton Mmuoxkutenei Jlarpanxa.
11,12 3 [Ycnosus Kyna-Takkepa. UucneHHbIE METOBI TOMCKA YCIIOBHOTO IKCTPEMYyMaA.
MeTton mrpado. Meton 6apbepHBIX (PYHKITHIA.

[IpuMeHeHne METOI0B HETMHENHOTO POrPaMMHUPOBAaHHUS JIJIsl PEIICHUS 3a1a4
napameTpudeckor ontuMusamnuu. O01as XxapakTepuCcTUKa TPaIUeHTHBIX
MeTO/10B. MoaupuInpoBaHHBIN METOI HAUCKOPEHIIIETO CITyCKa.
MoaudurpoBaHHBIN METO/I BO3MOXKHBIX HAIPABICHUN.

13,14 3

HpI/IMCHCHHC METOOOB HEJIMHEHHOTO mporpaMMupoOBaHus I pCHICHUA 3a1av
HapaMeTqueCKOﬁ OIITUMHU3AIINH. AJ'IFOpI/ITM peICHUA 3aJa4r ONITUMU3alIUN
[MapaMCTPOB JICTATCIILHOIO aIlrapara. A.]'IFOpI/ITM BBI60pa OIITUMAJIBbHBIX
mapaMETPOB CUCTEMBI YIIPABJICHUS JICTATCIIbHBIM aIlllapaToM.

15,16 3

5.3. JIaboparopHbie padoThI
He npenycmoTtpenst

5.4. CamocrosiTesibHast padoTa CTyIeHTa

Brimonmaenne CPC

Crrcoxk nureparypsl (¢ yKazaHueM
[Tonux CPC pasnenos, miaB, cTpanuil) / cceuika Ha  [CeMecTp

pecypc

Koi-
BO
JacoOB

1). Berruens, E. C. MccaenoBanue
omepanuii: 3a1auu, TPUHITUIIBI,
METOJI0JIOTHS. - 2-€ u3., cTep. - M.: Hayka,
1988. - 206 c., 2). [lanTenees, A. B.
MeTo bl ONITUMU3ALUHU B IPUMEpPAX U
3ajayax Yueb. mocobue aiis BTy30B A. B.
[Tantenees, T. A. JleroBa. - 2-e u3a., ucrnp. -
M.: Beicmas mkona, 2005. - 544 ¢., 3)
Axynuu, M.JI. Marematuueckoe
[TonroroBka K 3a4ety [MporpaMMHUpPOBAHUE B IPUMEPAX U 3a/1a4ax. 5
[OnexTpOoHHBIN pecypc| — DIEKTPOH. AaH.
— CII6. : JIanb, 2011. — 352 c., 4).
IInoraukoBa, H. B. MccinenoBanue
onepanuii Y. 1 JIuneitHoe
nporpaMMmupoBanue Yue6. nocodue FOx.-
Vpan. roc. yu-T, Kag. Cucremsi ymp. -
Uens6unck: znarensctBo FOYpI'Y, 2000. -
41c., 5). Manunosckuii 10.I., Anapeesa
C.I'., bparuna A.A. DnemMeHThI

11,75




MaTeMaTH9IeCKOTO IporpaMMupoBanus. 13-
Bo FOVpI'Y, 2014, 147c., 6) MeTtoauueckue
yKa3aHUs IO OCBOCHHIO TUCIIUTUTHHBI
"Metonp ontumm3zanuu” (s CPC) (B
JOKaNbHOU ceTu Kadeapsl), 7)
MeTon4YeCcKHie yKa3aHus 10 0CBOCHHUIO
UCIMIUTMHEI "MeToasl ontuMu3anuu' (B
JIOKaTbHOU ceTH Kadeapsl), 8) UepHUKOB,
1O.I". CucreMHEBIN aHAIW3 U UCCICAOBAHUE
onepauui. [ DIeKTPOHHBIN pecypc] —
OnexTpoH. 1aH. — M. : I'opHas knura, 2006.
— 370 c., 9) Kyryzos, A.JI. UccnenoBanue
oreparuii: yue6. mocodue. [ DIeKTpOHHBIN
pecypc] — Dnekrpon. gan. — CII6. : CIIo
['TIY, 2011. — 98 c., 10) CecnaBun, A.U.
MccnenoBanue onepanuii U METOJIbI
ONTUMU3ANNHU. [ DNEKTPOHHBIN pecypc] /
A.UN. CecnaBun, E.A. CectaBuna. —
OnexTpoH. 1aH. — M. : YMII XKT, 2015.
— 200 c., 11)TI'oponenkuii, C. 1O. Jlekun
10 BApUAIMOHHOMY MCUUCIICHUIO U
ONTHMAJILHOMY YIIPABJICHUIO : Y4EOHO-
MeToauueckoe mocodue / C. 10.
[l'oponenkuit. — Huwxnauit Hosropon :
HHI'Y um. H. U. JIobauesckoro, 2020. —
51 c., 12) lllansiruy, A. C.
[TapameTprudeckre METOABI ONITUMHU3AIINY B
UHAMUKE MM0JIETa O€CIMIIOTHBIX
JleTaTeNbHBIX anmnaparoB : yueOHoe nocodue
/ A. C. laneirun, W. J1. Tletposa, B. A.
CannnkoB. — Cankr-IlerepOypr : BI'TY
"Boenmex" um. JI.D. Yecrurosa, 2010. —
126 c.

CaMoCTOATENBPHOE U3yUYEHHUE TEM

1). Bentuens, E. C. UccnenoBanue
onepauuii: 3a1a4u, TPUHIUIIBI,
METOJ0JI0THSl. - 2-€ U34., cTep. - M.: Hayxka,
1988. - 206 c., 2). [lanTenees, A. B.
MeTozb! ONTUMU3ALUU B IIpUMEpax U
3aagax Yueb. mocobue aiis BTy30B A. B.
[Tantenees, T. A. JleroBa. - 2-e u3a., ucrnp. -
M.: Beicmas mkona, 2005. - 544 ¢., 3),
Axynny, W.JI. Maremaruueckoe
[IpOrpaMMUPOBAHNE B IPUMEpaX U 3aJauax.
[OnexTpOoHHBIN pecypc| — DIEKTpPOH. AaH.
— CII0. : Jlansp, 2011. — 352 c., 4).
Manunosckuii FO.I'.,, Auapeesa C.I,
bparuna A.A. DneMeHThl MaTEMaTH4YECKOTO
nporpamMmMmupoBanud. Mzn-so FOYpI'Y, 2014,
147c., 5) MeTtonuueckue ykazaHus 1o
OCBOEHUIO JUCIUILINHGLI "MeTOIbI
ontuMuzanuu” (st CPC) (B nokanbHON
cetu Kagenapsl), 6). [lnornukosa, H. B.
Hccnenoanue onepanuid Y. 1 JInuneitnoe
nporpaMmupoBanue Yue6. nocodue HOx.-
VYpai. roc. yH-T, Kad. Cucrems ymp. -

Uensounck: Mznarensctro FOVpI'Y, 2000. -

21




41c., 7) l'oponeuxutii, C. FO. Jlekuuu no
BapHAIlHIOHHOMY HCUYUCIICHHUIO U
ONTUMAJIFHOMY YIIPABIEHUIO : Y4eOHO-
Mmetonunueckoe rmocodue / C. 10.
['oponenxuit. — Huxxnuit Hosropon :
HHI'Y um. H. U. JIo6aueBckoro, 2020. —
51 c., 8) anwirun, A. C.
[lapameTpryeckre METOAbl ONITHUMHU3ALINY B
TMHAMUKE MOJIETa OECIIIIOTHBIX
JIeTaTeIBHBIX aMmaparoB : yueOHOe ocodure
/ A. C. lanerun, U. J1. Tlerposa, B. A.
CannankoB. — Cankt-IlerepOypr : BI'TY
"Boenmex" um. I.®. Yctunona, 2010. —
126 c.

[ToaroToBka K MpaKTUYECKUM 3aHATHUIM U
BBITIOJIHEHUIO MHIUBUAYaJTbHON paOOThI

1). llIupses, B. 1. ccnenoBanue oneparmii
U YMCJICHHBIE METO/IbI ONTUMU3AINHU [ TeKCT]
y4e0. mocoOue IJisl SKOH. CIIeIMAIbHOCTEH
yH-TOB B. W. Illupses. - 5-e u3n., nom. - M.:
JIEHAH/] : URSS, 2017. - 219c., [1] c., 2)
Axynny, W.JI. Maremarnueckoe
[MporpaMMHUPOBaHUE B IPUMEPAX U 3a/1a4ax.
[OnexTpOoHHBIN pecypc| — DIEKTpPOH. AaH.
— CII6. : JIanp, 2011. — 352 c., 3).
[InoTHukoBa, H. B. Mcciaenopanue
onepaumii Y. 1 JIuneitHoe
nporpammupoBanue Yue6. nocodue HOx.-
VYpai. roc. yH-T, Kad. Cucrems ymp. -
Uensounck: Mznarensctro FOYpI'Y, 2000. -
41c, 4). Manunosckuit FO.I'., AunpeeBa
C.I'., bparuna A.A. DnemMeHThI
MaTeMaTH4YeCKOTO MporpaMMupoBanus. U3 -
Bo FOVYpI'Y, 2014, 147c., 5) Metoauueckue
YKa3aHHUs 110 OCBOCHUIO JUCITUTITUHBI
"Mertonb ontumm3anuu” (s CPC) (B
JIOKaTBHOM ceTH Kadeapsl), 6)
MeToauyecke yKa3zaHus 110 OCBOEHUIO
TUCITUTUTNHEL "MeTosl onTumMu3anuu' (B
noKanbHOM cetu kKadenpsl), 7)[ oponenkui,
C. 1O. JIlekuu o BapuainoOHHOMY
MCUYUCIICHUIO ¥ ONITUMAJIBHOMY YIIPABJIECHUIO
: yaebHo-MeToandeckoe nocodue / C. 1O.
['oponenxuit. — Huxxnuit Hosropon :
HHI'Y um. H. U. JIo6aueBckoro, 2020. —
51 c., 8). I[lanTenees, A. B. MeTtobl
OTNTHUMU3AIMH B IPUMEpax | 3a7adax yueo.
rmocoOue ais BTy30B A. B. [lanrtenees, T. A.
JleToma. - 2-e u3z., ucnp. - M.: Beicias
mkonia, 2005. - 544 c., 9) llaneirun, A. C.
[TapameTpryecKkre METOBI ONTUMHU3AINH B
TMHAMUKE MOJIETa O CIMIIOTHBIX
JieTaTeIbHBIX aNaparoB : yueOHoe nocobue
/ A. C. lanerun, U. J1. Tletposa, B. A.
CannukoB. — Cankt-IlerepOypr : BI'TY
"Boenmex" um. J[.®. Yctunona, 2010. —
126 c.
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6. ®oH1 OLIEHOYHBIX CPEICTB AJIfA MPOBEACHUS TEKYIIer0o KOHTPOJIA yCIIeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTalluu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrPaMMbl OCYIIIECTBIISCTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOM JIeSITENILHOCTH 00yYarOIUXCHl.

6.1. KouTpoabusbie meponpusitus (KM)

Ne [ Ce-
KM|mectp

Bun
KOHTPOJISt

HazBanue
KOHTPOJILHOTO
MEpONpUATUSI

Bec

Makc.
Oan

[Topsinok HauncaeHUs: 6aIOB

Yuu-
THIBA

ercs
B [TA

Texymmii
KOHTPOJIIb

Brimonnenue
VHIUBUAYAJIBHOTO
sagannsa Nel

0,25

OOyuaromuiics Ha MPaKTUYECKUX
3aHATHUSAX PelIaeT 3a/1a4M 10
COOTBETCTBYIOIIUM TEMaM,
MpeIyCMOTPEHHBIM pabodei mporpaMMoit
TUCITATITAHBL, TTOJTYYaeT JTOTOJIHUTEIEHO
WHIUBUTyaJIbHOE 3a/IaHKE TS
BBITIOJTHEHUS BHE ayUTOPUHU U
MPEICTaBISIET Pe3yIbTaThl ATHX PadOT HA
MPOBEPKY MPEMOIaBaTENIO B BUJIE KPATKOTO
otueta. [IpenogaBarens mpoBepseT padoTy
BO BHEAYJIMTOPHOE BPEMSI M BBICTABIISIET
OIICHKY.

[IpencraBieHHBII OTYET OLIEHUBAETCS 110
MATHOAIBHOM CUCTEME.

OTyeT, He cofeprKanuil OMMuOOK U
3aMeUaHUi, OLICHHUBACTCS B 5 0aJIOB.
OT4YeT ¢ HE3HAYUTEITBHBIMUA HETOYHOCTAMU
VI YIYIICHUSIME OIleHUBaeTcs B 4 6asa.
OT4YeT ¢ HE3HAUUTEILHBIMU OITHOKaMU
OIlcHHUBacTCs B 3 Oasa.

OTueT ¢ OIIMOKAMH OLIEHUBAETCS B 2
Oasna.

OTtuer ¢ TpyOBIMU OIIMOKAMU OLIEHUBAETCS
B 1 Gam.

OTyeT, He COOTBETCTBYIOIINI
TpeOOBaHUSM MHIWBUYaTLHOTO 33/JaHUs,
orneHuBaeTca B 0 0ayIoB.

3a4CT

Texymmii
KOHTPOJIb

Brimonnenue
I/IHIII/IBI/II[yaJIBHOFO
3aganusa Ne2

0,25

OOyuaromuiicss Ha MPaKTUYECKUX
3aHATHUSAX pelaeT 3a1a4M 1o
COOTBETCTBYIOIIUM TEMaM,
MpeIyCMOTPEHHBIM paboyueil mporpaMMoit
NIMCIIUTUTMHBI, MOJTYy4YaeT JOTOJHUTEIIHHO
WHIUBUYAJIbHOE 3a/IaHKE TS
BBITIOJTHEHUS BHE ayAUTOPUH U
MPEICTaBISIET Pe3yIbTaThl ATHX PadOT Ha
MMPOBEPKY MPENOAABATEIIO B BUJIE KPATKOTO
otueta. [IpenogaBaresns mposepseT padoTy
BO BHEAYIUTOPHOE BPEMS U BBICTABIISIET
OLICHKY.

[IpencraBieHHbBIA OTYET OLICHUBAETCS 10
MATHOAIBHOM CUCTEME.

3a4CT




OTtuerT, He cofepKaluii OMUOOK U
3aMeUaHui, OlleHUBAaeTCs B 5 0aJIIOB.
OTYET C HE3HAYUTEIIBHBIMA HETOUHOCTSIMHU
WM YIYIICHUSIME OIICHUBAETCS B 4 Oasuia.
OTYET C HE3HAYMTEIILHBIMU OIIIMOKaAMH
OILIEHMBaeTCA B 3 OaJuia.

OTuer ¢ omMOKaMu OIICHUBAETCS B 2
Oasna.

OTueT ¢ rpyOBIMHU OIIMOKAaMH OIIEHUBACTCS
B 1 OGam.

OT4eT, HE COOTBETCTBYIOLIHIM
TpeOOBAHUSAM HHIWBHYyaJTLHOTO 33JIaHUs,
oriecHuBaeTcs B 0 OaJIoB.

Texyuuit
KOHTPOJIb

Brinonnenune
WHWBHTyaTbHOTO
3agaHus Ne3

0,25

OOyuatomuiicss Ha IPaKTUYECKUX
3aHATHIX peraeT 3a1a4u 1o
COOTBETCTBYIOLIMM TEMaM,
MpeyCMOTPEHHBIM paboyueil mporpaMMoit
TTMCLUTUIMHBIL, TIOTYy4aeT TOTOJIHUTEBHO
WHIMBUAYyaIbHOE 3aJaHHe IS
BBITTOJTHEHHS BHE ayIUTOPUU U
MpeACTaBISIET PEe3yJbTaThl ATUX paboT Ha
MPOBEPKY MPETOIaBaTesio B BUJIE KPATKOTO
ordera. [IpenomaBarens npoBepsieT padoTy
BO BHEAYJJUTOPHOE BPEMsI U BBICTABIISET
OIICHKY.

[IpencraBneHHbII OTYET OLICHUBACTCSI 10
NATHOAJIIBHON CUCTEME.

OTuerT, He coieprKalMi OTMOOK U
3aMeuaHMii, OIIEHUBAETCS B 5 OAILIOB.
OTueT ¢ He3HAYUTETbHBIMU HETOYHOCTSIMU
WM YITyIIEHUSIMA OIIEHUBAeTCs B 4 Oara.
OTueT ¢ He3HAYUTETbHBIMHU OIINOKaAMH
olieHuBaeTcs B 3 Oasuia.

OTueT ¢ omMOKaMu OLIEHUBAETCS B 2
Oasa.

OTueT ¢ rpyOBIMU OIIMOKaMH OLIEHUBAETCS
B 1 Oam.

OTueT, He COOTBETCTBYIOIIHMIA
TpeOOBaHUSIM HHIMBHIyaJTbHOTO 3aIaHMs,
oueHuBaercs B 0 6ayUIoB.

3a4CT

Texymmii
KOHTPOJIb

NunuBuayansHOE
3amanne Ned
(Teopernueckas
KOHTPOJIbHAs
pabota)

0,25

OOyuatomuiicss Ha IPaKTUYECKUX
BaHSATHUAX pELIaeT 3a/1a4H 110
COOTBETCTBYIOLIUM TEMaM,
[peyCMOTPEHHBIM paboueil mporpaMMoit
TUCIIUIUINHBIL, TIOJY4YaeT JONOTHUTEIBHO
WHAMBUIyaJIbHOE 3aJaHNE IS
BBITIOJTHEHHS BHE ayIUTOPUH U
MPEICTaBISIET Pe3yIbTaThl ITUX PadOT Ha
[IPOBEPKY NPETOAABATENIO B BUAE KPATKOTO
otyeta. [IpenogaBarens nposepser padoty
BO BHEAyUTOPHOE BPEMsI U BBICTABIISIET
OLICHKY.

[IpencTaBieHHBIN OTYET OLICHUBAETCSA 110
NATHOAIIIBHON CUCTEME.

OTuerT, He copeprKalMii OTMOOK U
3aMeuyaHuil, olleHuBaeTcs B 5 0aJuioB.

3a4CT




OTueT ¢ HE3HAYUTEIbHBIMH HETOYHOCTSIMU
WM YIYIICHUSIME OIICHUBAETCS B 4 Oasuia.
OTueT ¢ HE3HAYUTEIbHBIMHU OIIHMOKAMHU
OILIEHMBaeTCA B 3 OaJuia.

OTuer ¢ oIIMOKaMU OIICHUBAECTCS B 2
Oasna.

OTueT ¢ rpyOBIMHU OIIMOKAaMH OIIEHUBACTCS
B 1 OayI.

OT4eT, HE COOTBETCTBYIOLIHI
TpeOOBAHUSAM MHIUBHYyaJTLHOTO 33IaHUs,
oreHnBacTcs B 0 0ayIoB.

3adeTHast paboTa MPOBOAUTCS B
nucbMeHHOU opme. CTyIeHTy BblIaeTcs
OueT, cofep Kaliii 5 BONpOCoOB U3
MepeyHs! KOHTPOJIbHBIX BOIPOCOB K
pazzenaM AMCUMILIMHBL. Ha BhInonHEHHE
pabotel oTBOAMTCS 1 wac. [IpenmogaBarens
pOBEPsIET BBHIIIOIHEHHYIO padoTy U MpU
HEOOXOMMOCTH 3a7a€T YTOUHSIOIINE
BOIIPOCHI.

ITpome-
OTBETHI Ha BOIIPOCHI OIICHUBAIOTCSI 10
5 5 KyTouHasi | 3adeTHas pabora . 3a4eT
NATHOAIIIBHON CUCTEME.
aTTecTanus
5 6auIoB - MPaBUJILHBIE OTBETHI;
4 Oaruta - mpaBUJILHBIE OTBETHI C
HE3HAYNTEITHLHBIMI HETOYHOCTSIMH ITH
VIYIICHUSIMH,
3 Gasuta - mpaBUIILHBIE OTBETHI C
HE3HAYUTETHbHBIMU OIINOKAMU;
2 Gamta - OTBETHI C OITMOKAMM;
1 6at - OTBETHI ¢ TPyOBIMU OIIMOKaMU;
0 GassIoB - HEBEPHBIE OTBETHI.
6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA
Bun
OPOMEXYTOUYHON IIpouienypa npoBeaeHus Kpurepuu
P Y P ypatp OILICHUBAHHUS
aTTecTaIlu
Ha 3adere npoucxoaur oneHMBaHuE y4eOHOU NEATEIBHOCTH
oOyyJaronuxcs o AUCIUUIIMHE Ha OCHOBE MOJTyYE€HHBIX OLIEHOK 32
KOHTPOJIBHO-PEUTUHTOBBIE MEPOTIPUSATHUS TEKYIIETO KOHTPOJIS U
. . B coorBercTBHH C
I MPOMEXYTOUHOH arTecTanuu. PeiTHHT 00ydaromierocs rno L 2.5.0.6
JTUCIUILTAHE MOXET (POPMUPOBATELCS TOIBKO MO PE3yJIbTaTam HO.J'IO.)K,CH;/I}I
TeKyIiero KOHTpoJisi. CTyIEHT MOXKET MOBBICUTh PEUTHHT 3a CUET
MIPOXOXKICHUS KOHTPOJIBHOTO MEPOTIPUATHS IPOMEKYTOUHOM
aTTeCTalllu.
6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB
Ne KM
Kommnerenuu Pesynbrarel 00yuenus
1213(4(5
MK-1 3HaeT: METO/Ibl ONITUMM3AILINU B CUCTEMAX YIPABJICHHUS JIETATeIbHBIMU AL,
- T T T
arrmaparamu
K- 1 'YMeeT: 0Ib30BaThCs METOJJaMU OTNIPEEICHUS ONTUMH3AIMH CHCTEMBI ARAR
ynpasnenus noneramu PH n KA




Nmeer HpaKTI/I‘IGCKI/Iﬁ OIIBIT: MPUMCHCHUA MCTOA0OB ONITUMU3AINU [JIA PCIICHUA

T1K-1 HHHAH+HH
I/IH}KeHepHHX 3aaa4

TumnoBbie KOHTPOJIBHBIC 3aIaHUSA 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecredeHue TUCIUIIIMHBI

IeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:
1. Iwupses, B. . UccnenoBanue onepanunii 1 YUCICHHBIE METO/IbI
ontuMuzanuu [ Texct] yue0. mocobue /it 3KOH. crernuaibHocTe yH-ToB B. .
[[upses. - 5-e u3n., non. - M.: JIEHAH/] : URSS, 2017. - 219, [1] c.

6) OononHumenbHas IUmepamypa:
1. Benruens, E. C. Uccnenoanue onepanuii : 3aaa4u, TPUHIIUIIHI,
merononorus [ Texcr] yue0. mocobue mis Bry3oB E. C. Bentuens. - 4-e uzn., crep. -
M.: Beicmias mikona, 2007. - 207, [1] c. uin.
2. TlanTenees, A. B. Mertonbsl onTuMu3aIuy B IpuMepax u 3agadax yueo.
nocooue mist BTy30B A. B. [TanTenees, T. A. Jlerosa. - 2-e u3n., ucmp. - M.:
Bricmas mikoia, 2005. - 544 c.

8) omeyecmeenHbvle U 3apyoedcHble HCYPHATbL N0 OUCYUNIUHE, UMelowuecs 8 bubiuomexe:
1. JIuckpeTHBIN aHAIN3 U UCCIEAOBAHUE ONEpalnii Hayd. KypH. Poc.
akaj. Hayk, Cu0. otn-uue, UH-1 maremaruku um. C. JI. Cobonera CO PAH xypnan.
- HoBocubupck, 2008-

2) MemoouuecKkue YKazaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL.

1. Manunosckuii FO.I'., Augpeesa C.I'., bparuna A.A. D1eMeEHTHI
MaTeMaTuyeckoro nporpammupoBanusi. M3n-so IOYpI'Y, 2014. — 147c.

2. IlnornukoBa, H. B. UccnenoBanue onepauwii Y. 1 JIuneitnoe
nporpaMMmupoBanue Yueb. mocodue Fx.-Ypai. roc. yH-T, Kad. Cuctemsr ymp. -
Yenmsaounck: MznarensctBo FOVYpI'Y, 2000. - 41c.

3. Meroauueckue yka3aHus 0 OCBOCHUIO TUCIUILUINHBL "MeTo1bl
ontumuzanuu" (st CPC) (B nokanbHOM ceTu Kadeaps)

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:

1. Manunosckuii FO.I'., Aaapeesa C.I'., bparuna A.A. DnemMeHTbI
MareMaTu4eckoro nporpammupoBanusi. U3n-so IOYpl'Y, 2014. — 147c.

2. IInornukoBa, H. B. UccnenoBanue onepanuii U. 1 JIuneiinoe
nporpammupoBanue Yueb. nocooue HOx.-Ypan. roc. yu-1, Kad. Cucremst ymp. -
Yenabunck: UznarensctBo KOYpI'Y, 2000. - 41c.

3.  Metoauueckue yKa3aHus 110 OCBOCHHUIO JUCHMIUIMHBI "MeTobl
ontumuzanuu” (nms CPC) (B nokanbHOM ceTn kadeaps)

BHCKTPOHHaH yqe6H0-MeTonnquKaﬂ AOKYMECHTaAIlUusA

HaumenoBanue
Bun
Ne pecypca B bubnuorpaduieckoe omnucanue
JUTEPaTyphl .
AIIEKTPOHHOMN




bopme
DJIEKTPOHHO- Axynuya, U.JI. MaremaTudeckoe mporpaMMUpOBaHUE B
1 OcHoBHas OnonroTeUHas pUMepax U 3ajiadax. [DJIeKTPOHHBIN pecypc| — DIeKTPOH.
nuTeparypa cucrema nan. — CII0. : Jlans, 2011. — 352 c.
nu3narenbcTBa JIans [http://e.lanbook.com/book/2027
IEKTPOHHO- Uepnukos, FO.I. CucreMHbIN aHATU3 U UCCIIE0OBAHKE
JlononHUTEIbHAS |[OUOIHMOTEYHAS . N
2 Tenarvba cHCTeMa onepanui. [DIeKTpOHHBIN pecypc] — DHeKTpoH. JaH. — M. :
patyp [opnas kuura, 2006. — 370 c. http://e.lanbook.com/book/3512
u3narenscTBa JlaHb
DJEeKTPOHHO- ..
I Ty e, S —— KyTty30B, A..H.VI/ICCJ'Ie)IOBaHI/Ie orepanuii: yueo. mocooue.
3 TenaTvba cHCTeMa [DnexTpoHHBIi pecypc] — DnekrpoH. gan. — CII6. :
patyp CTIGITIY, 2011. — 98 c. http:/e.lanbook.com/book/64797
u3narenseTBa JIanb
DJIEKTPOHHO- Cecnasun, A.W. UccienoBanue onepannii 1 METOJIBI
4 JlonomHuTENBHAS [OUOMHOTEYHAS ontuMu3anuy. [ AnexkrpoHHbIi pecype] / A.U. Cecnasun, E.A.
nMTeparypa cucrema CecnaBuHa. — OnekTpoH. 1aH. — M. : YMI XK/T, 2015. —
n3natenbcTBa Jlansb (200 c. http://e.lanbook.com/book/80027
DJIEKTPOHHO- 3mamnos, A.®. UnuciaeHHBIE METOABI ONITHMHU3AITHH.
JlononHuTeNnbHAS |OMOIUOTEYHAS [DnexTpoHnHsIii pecypc] / A.®. M3mannos, M.B. Cononos. —
5
muTeparypa cucTreMa OnekTpoH. 1aH. — M. : @uszmaniurt, 2008. — 320 c.
u3narenscTBa Jlans |http://e.lanbook.com/book/2184
DIEKTPOHHO- Cyxapes, A.I. Kypc MeTonoB ontTumMuzanu. [ DI€KTPOHHBIN
JlonomHuTENBHAS [OUOMHOTEYHAS pecypc] / A.l. Cyxapes, A.B. Tumoxos, B.B. ®enopos. —
6
ureparypa cucTeMa OneKkTpoH. 1aH. — M. : @usmamur, 2011. — 384 c.
u3natenbcTBa JIans [http://e.lanbook.com/book/2330
[anerun, A. C. [TapameTprueckie METOIbI ONTHMH3AINH B
DNEKTPOHHO- N )
NomonHTenbHas |Gu6mmoTe HA TMHAMUKE MMOJIETa OECIMIIOTHBIX JIETaTeIbHBIX alaparos :
7 TenaTVDa cHCTeMa yuebnoe nocodue / A. C. lansrun, U. JI. Tletposa, B. A.
patyp snarensersa Jams CannukoB. — Cankt-IlerepOypr : BI'TY "Boenmex" um. J1.®.
a YeruroBa, 2010. — 126 c. https://e.lanbook.com/book/64107

HCpC‘IGHB HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO oOecreUeHMS:

1. PTC-MathCAD(6eccpouHo)

[Tepedenp ncmonb3yeMpIx MpoheCCHOHABHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecreyeHne T CIUTITHHBI

OcHoOBHOE 060py,Z[OBaHI/Ie, CTEH/bI, MAKETHI, KOMIIBIOTECpHAA TEXHUKA,

N Ne
Bup 3anstuii Ayt MPEyCTAHOBICHHOE IIPOTPaMMHOE 00eCTIeUCHHE, UCTIONB3yeMOe st
YA Pa3JIMYHBIX BUJIOB 3aHITUH
[IpakTnyeckue 646
p OBM nns pabotel ¢ MathCAD, 1 npoexrop, 1 3xpaH, 1 1okymeHT-Kamepa
3aHATHS U ceMuHapsbl |(30)
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Jleknun

(3r)

MyIbTUMEIUHHBIN TPOEKTOP, HACTOJIbHAS BUJIEOKaMepa U KpaH




