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1.

MecTto aucuuminnsl B ctpykrype OIIOIT
JIMCIUIIIMHA OTHOCUTCS K 00s3aTCIIBHON YacTH.

Bapu
aHTa

Ne

MecTo 1MCUUIIUHBI B Y4eOHOM
j1aHe 00pa3oBaTe/ibLHOI
NPOrpamMMbl

CraHaapTHBIA TEKCT 1JIs1 ABTOMATHYECKOI0
3amoJIHeHUus1 B KOHcTpyKTOope PILI

1 biok 1. Jucuumnuuel (MOZYJIH)

OOs3arenpHad 4YacThb

Huctmmumaa  b1.0.12
otHocuTca K obs3arensHol yactu OOIl HanpaBieHus
nonrotoBku 09.03.03 IpuknanHas nHPOpPMATHKA

«MeTtonabl

OnITUMH3 AWM »

2.

IlianupyemMbie pe3yabTaThl 00yYeHHsI 0 AUCHHUILINHE, COOTHECEHHbIE C IJIAHUPYEMbIMHU
pe3yJibTaTaMH OCBOEHHs 00pa30BaTeIbHOM NPOrpaMmMbl (KOMIETEHIUSAMH H HHIAKATOPAMH
JMOCTHIKEHHUS] KOMIIeTeHI[Hi)

dopmMupyemble Ilnanupyemple pe3yJbTaThl 06yUYeHUs 0 JUCHUIUIHHE (MOLYJII0), B
KOMMeTeHIHN (KO, COOTBETCTBUH ¢ HHAMKATOPOM JOCTHKEHHA KOMIIETCHIIUH HaumenoBanue
ConcpKaHuC MHINKATOP KOCTHKEHHUS OUEHOHOro
- Pe3ynbTaThl 00y4yeHUs
KOMITETCHITHH) KOMIIeTeHIINH s cpeacrsa
10 AMCHMILINHE
(kon, collep>kaHue MHAUKATOPA)
OIIK-1. Cnocoben OIIK-1.1. /lemoncmpupyem 3name nonamus u ymeepoicoenus. | cobecedosanie
npumensime 3HAHUe OCHO8 8bicuiell Qucyunaunvl «Memoos.
eCMeCcmEeHHOHAYYHbIE | MameMamuxu, uzuxu, ONMUMUIAYULY
U 0OweurHdCeHepHble BLIYUCAUMEIbHOU MEXHUKU U
3HAHUS, MEMOObI NpOCPAMMUPOBAHUSL.
Mamemamu4ecKo2o OIIK-1.2. Jlemoncmpupyem Ymemo pewamp 3a0auu,
AQHATU3A U ymenue pewiams mMamemamuyeckue — 3a0a4u U KOHMPONbHAS
npobremvl 6 obracmu Memooos paboma
MOOeNUPOSAHUS, npogeccuonaibHvle 3a0auu ¢ ONMUMUB AL
meopemuyecko2o u yuu,
IKCHEPUMEHMANbHOZ0 NPpUMEHEHUEM dokazvleamsv pamee U3YUEHHble
MAMeMamuyecKue YmeepiucoeHus
HCCTeO08aHS 6 ecmecmeeHHOHAYYHbIX U ; P, Y i?w o
y obweuHIIceHepHbIX SHAHUI,
npogeccuonanbHoll W 74 onmumusay
oesamenbHoOCmu MemMo008 MAMeMamuyecko2o
aHanu3a u MOOeIUPOBAHUSL.
OIIK-1.3. [lemoncmpupyem Bnademv annapamom ycroeuii 3adayu,
HATUNUe NPAKMUMECKO20 ONMUMATLHOCIU NPU PeUeHUl cobecedosanue
KOHKPEeMHbIX 340ay
ONbIMA MEoPemuyecKo2o u
IKCHEPUMEHMATILHO20
uccneoo8anusi 00bexmos
npogeccuonanbHoll
oesamenbHOCmU.
OIIK-7. Cnocoben OIIK-7.1. J[lemoncmpupyem 3nuamv  ocuosuvie  uucienuwvie | cobecedosanue
paspabamueieams 3HAHUE OCHOBHbIX A3bIKOE Memoobl peuienus sadau
anzopummol u NPOSPAMMUPOSAHUA U pabompl | ONMuMusayuu
npocpammol, ¢ bazamu OaHHbIX,
npucooHvle 014 ONEepPayUoOHHbIX CUCTEM U
npaKmu4eckoeo 000/104€eK, CO8PEMEHHBIX
npumeHeHus NPOSPAMMHBIX CPeO

paspabomxu
UHDOPMAYUOHHBIX CUCTEM U
MexXHON02Ul.




OIIK-7.2. [Ipumensem s3viKu
npoepamMmuposanus u pabomol
¢ bazamu OaHHbIX,

3adayu,
KOHMPONbHAA
paboma

Ymemw ucnonvzosame uwucnennvie
Memoobl pewenuss KOHKPenHvlx
3a0ay onmumusayuu

COBpeMeHHbIe NPOSPAMMHbBIE
cpeodvl pazpabomku
UHPOPMAYUOHHBIX CUCEM U
MexHoa02ull OISl
agmomamusayuu ousnec-
npoyeccos, peuieHus.
NPUKAAOHBIX 340a4 PA3IUYHBIX
Kaaccos, eoeHus b6az OaHHbIX U
UHPOPMAYUOHHBIX XPAHUTULY.

Braoemo HYUCIEHHbIMU
Memooamu peuienus
onmumu3ayUOHHbIX 3a0ay

OIIK-7.3. Umeem
NPAKMUYecKuil Onvim
NPOSPAMMUPOBANUS, OMILAOKU U
MeCmupo8anus NPOMOMuUno8
NPOSPAMMHO-MEXHUYECKUX
KOMNIEKCO8 3a0ay.

cobeceoosanue,
3a0ayu

3. CTpyKTYypa U cojiep:KaHue TUCIUTNIHHBI

3.1. Tpya10eMKOCTh TUCHHUTLINHBI

Ounas popma 00yueHus
Oo0mast Tpy10eMKOCTh 6 3ET
YacoB 1o yueGHOMY IJIaHYy 216
B TOM YHCJIe
ayJAUTOPHbIE 3aHATHA (KOHTaKTHasi padoTa): 121
- 3aHATHUSA JeKIHOHHOTO0 THIA 60
- 3aHATUS CEMHHAPCKOT0 THIA 30
- 3aHATHSA J1a00PaATOPHOIO TUIIA 8
- Tekyuuii kourpoias (KCP) 3
caMocTosiTeIbHAasi padoTa 59
IIpome:xkyTouHasi aTTecTamus — 3a4et (5 ceM), 3x3ameH (6 cem) 36

3.2. Conep:kanne TUCIUNIHHBI

B tom uncne
KonTakrHas pa6ora (padora Bo
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HeaunHeliHbIe ONTUMA3AIMOHHLIE MOJEIH. 3a7a49a
0e3ycJI0BHOW ONTHMU3ALMM H KJIaccHYyecKasi 3a/1a4a Ha
YCJOBHBIH 3KCTPEMYM

THonamue o 3a0auax onmumusayuu. [Ipumepoi
ONMUMU3AYUOHHBIX 3a0ay. CXema 8bIYUCTUMENbHO2O
axcnepumenma. Teopembl cyujecmeosanus peulenus 3a0ay
noucka sxcmpemyma. Heobxooumvie u docmamounvle
VC0BUSL ONMUMATLHOCU 6 3a0ate 6e3)CI06HOU
onmumusayuu. Knaccuueckas sadaya na ycnoeHuiii
axempemym. @ynuxyus Jlacpanica. Teopemol o
HE0OX00UMOM YCI08UU ONTMUMATLHOCIU NEPBO2O U 8MOPO20
nopsaoka. JJocmamounule yciosus OnmumMaIbHOCHU.

23

15

DJ1eMeHThI BHIMYKJIOr0 aHAJIN3A. Y CJI0BUS
ONTHMAJIBHOCTH B 321a4aX MaTeMaTHY€eCKOI0
NMPOrpaMMHPOBAHHA. DJIEMEHTbI TEOPUH ONTUMAJILHOIO
yHpaBJIeHUs. Boinykivie MHOXMCECMBA U 8bINYKIblE
@yukyuu. [lpumepsi. Buympennue onepayuu 6 kiacce
8bINYKILIX PyHKYul. Buinykiasa 3adava onmumusayuu u ee
ocHosHble ceoticmsa. JJudgepenyuanvrvle Kpumepuu
svinyknocmu. CunbHoO 8bInyKIble QYHKYUU U Kpumepuu
cunvHou svinyknocmu. Teopema cyuwecmeosanus u
OUHCMBEHHOCMU PeUeHUsl BLINYKIOU 304U ¢ CUTLHO
ebinyKI0U Yeresou gyukyuel. Ilpoekyus mouxu Ha
muodcecmso. Teopema o pasoensrougeli cunepniocKocmu u
meopema 06 onopuotl eunepniockocmu. Teopema
omoenumocmu. Teopema @ana. Heobxooumsie ycrogus
ONMUMATLHOCIMU 8 MEPMUHAX HANPAGIEHUIL.
Hupepenyuansvroe yciosue onmumanrbHoCmu  3a0aye
MUHUMU3AYUY PYHKYUU HA BLINYKIOM MHOJCECTNSE.
Kounxpemuzayus ougpgepenyuanvroeo yciosus
ONMUMATLHOCMU 8 3a0aie MUHUMUZAYUYU PYHKYUU HA
BbINYKIOM MHOJCECHEE 015 ClyHaes, Ko20da 00nycmumoe
MHOIHCECTNBO ABNIAEMCA 2UNepnapanilenenunedom u
HeompuyameabHolM OKMAHMoM. 3a0aya Mamemamuyecko2o
npocpammuposanus. Heobxooumvie yciogus
ONMUMANLHOCIMU 8 3a0aie MAMeMamu4ecKko2o
npozpammuposanus (npunyun Jlaspanxca). Ycnosus
pezyIsipHOCmuU 8 3a0aie MamemMamuiecko2o
npozpammupogarus. JJocmamounule yciosus
ONMUMALHOCIU, Onpedensiemble npuHyunom Jlaepauoica,
0J1 pe2ynapHOll 3a0a4u GbINYKIL020 NPOSPAMMUPOBAHUS.
Teopema Kyua-Takkepa. [JocmamoyHule yciogus
onmumanvHocmu 6 obujeti 3a0aie MamemamuyecKko2o
npoepammuposanusi. Bekmop Kyna-Taxkepa. Teopema
cywecmeosanus eekmopa Kyna-Takkepa, OcHogHbie
meopembvl meopuu 0goticmeennocmu. Teopema Kyna-
Taxxepa 6 gpopme dgoticmeennocmu. Popmyauposka
npunyuna maxcumyma. Ipocmeiiwas 3aoava
ONMUMANIbHO20 Obicmpoleticmsus. 3a0aua 8apuayUOHHO20
ucyucIeHus.

55

28

12

40

15

OnrumanbHble AJTOPUTMBI MOUCKA IKCTPeMyMa.
Mertoasl onTuMu3anuu GyHKIUHA 0JHOI MepeMeHHOI.
Yuumooanvnvie ynxyuu. Onmumanvhvii naccueHblil
MemMOoO NOUCKA MUHUMYMA YHUMOOAIbHbIX QyHKyull. Memoo
Qubonayuu. Memoo 3010moeo ceuenus. OnMuMAatbHbIU
NACCUBHBLIL MEMOO NOUCKA MUHUMYMA TUNULULYEBBIX
Gdynxyui. Tounas HUNCHAS MUHOPAHMA O PYHKYUL,
yooeremeopsiowux ycrosuio Jlunwuya. Ceoticmea mounou
HudicHel Mmunopanmol. Memoo nomanwvix. Memoo kycouno-
JIUHENIHOU annpoKCUMAYUU.

31

10

16

15

Kaaccnyeckue yncieHHbIe METOABI pellleHUs 3a1a4
0e3ycJI0BHOI 1 ycJ0BHOH onTuMu3anun. HekoTopbie

68

24

12

18

54

14

4




MeTO/bI pelIeHNsI MHOTOIKCTPEeMATBHBIX 3a1aY.
Hauanvuvie ceedenus o YuCiIeHHbIX MEM0Oax OnmuMu3ayuu
@ynxyuii mnozux nepemennvix. CXooumocme u cKopocme
CXO0UMOCIU MEMOO08 ONMUMUZAYUU. Y CI0BUL OCMAHOBKU.
Hanpaenenue yoviganus. Beioop Onunbl wiaza 6 Memooax
cnycka. I paouenmuviii memoo. Cxooumocms 6 ciyuae
He8bINYKI0U MuHuMusupyemou yukyuu. Cxooumocmas u
OYeHKA CKOpOCMU CXOOUMOCTU 8 CIYYAe CUTLHO BbINYKION
Munumusupyemou @yuryuu. ObcyscoeHue memooa.
THpumepwvr. Memoo Hviomona u e2co moougpurayuu.
Keaszunviomonosckue memooul. Ilpumepei. Ilonamue
CONPANCEHHBIX HANpasneHull u ux ceolicmea. Memoov:
conpsaxcenHblx Hanpasnenuil. Memoo conpsicennwix
2paduenmos. Memoo conpsajiceHHbIX HANPAGIeHUll HY1e8020
nopsoka. Memoo Xyka-/xcusca. Memoo Henoepa-Muoa.
Ipumepor. Memoo npoexyuu epaduenma. Teopema
cxooumocmu. Obcysxcoenue memooa. Memoo ycioerozo
2paduenma u e2o cxooumocms. Koneunwiii memoo pewienus
3a0ay K8aopamu4yHo2o npozpammuposarus. Memoo
nuneapuzayuu. Cxooumocms memooa wmpa@ueix QyHKyuil.
Oyenku cxopocmu cxooumocmu. Ilpocmetiwuii areopumm
memooa wmpapos. [Ipumepvl. Memoo napamempusayuu
yenesou Qhynkyuu. Memoovl, 0OCHO8AHHbIE HA PeOYKYUU
pasmepnocmu. Memooul, ocHosanHble Ha ANPUOPHOU
UHpOpMAYUU 0 MUHUMUSUPYEMOU PYHKYUU.

Texymmii korrposns (KCP) 3 0 0 0 0 0
36 0 0 0 0 0

[IpoMexKyTOUHas aTTECTALMS — 3a4€ET, IK3AMEH
216 60 30 28 118 59

Uroro

Texkymuil KOHTpOJIb YCIIEBAEMOCTH pEaNu3yeTcs B pPAaMKax 3aHATHH CEMHUHApPCKOro THIIA,
nmabopatopHoro Ttuma. I[IpoMexyTouHas aTTecTals MPOXOAUT B TPAJAMIHOHHOW (opme (3aduer,
9K3aMEH).

4. YyeOHO-MeTOAMUYECKOE ODecrieueHre CAaMOCTOSTEIbHOM PadoThI 00y4ar0IHXCs
CaMocrtosiTenbHasi paboTa CTyA€HTa MNpPU M3YYCHHH AUCHUIUIMHBI «METOIbl ONTUMHU3AIIUN»
BKJIFOUAET BBHITIOJHEHUE 3aJlaHUil MO/ KOHTPOJEM MpEnojaBaTelsl, peluieHUue IOMAITHUX 3aJaHHi,
aHallM3 pe3yabTaTOB BHIMIONHEHHS Ta0OPATOPHBIX PabOT M MOATOTOBKA MPE3CHTALUN MOTYyYEeHHBIX
PE3yNbTATOB, a TAKXKE MOJATOTOBKY K 9K3aMEHY.

I[JBI CaMOKOHTPOJIA Yy CTyAC€HTAa MMCCTCA BO3MOKHOCTH H3YUYCHUA MaTCpuajla B AUCTAHIHWOHHOM
yIpaBiisieMoM Kypce (TpeOyeTrcst aBTopu3anus):

5 cemectp https://e-learning.unn.ru/course/view.php?id=3370

6 cemectp https://e-learning.unn.ru/course/view.php?id=10112

CnucoK JoOMalIHUX NPAKTHYECKUX 3aJaHUM

Pa3znen. HenuHeliHble ONTUMU3AIMOHHBIE MO eIH. 3a7a4a 0e3yCJIOBHON ONTUMHU3ALMYI U
KJIACCHYeCKas 3271a4a HA YCJIOBHbIN IKCTPEeMyM
1. HO CO}Iep)KaTeJ'II)HOMy OIMMCAHUIO 3aJaa4Yu IIOMCKa HOCTpOI/ITB MaTeMaTI/I'—IeCKyIO MOACIb B

BU/JIE 33J]a4M MAaTEeMAaTUYECKOT0 MPOTrpaMMHPOBAHUSI.
2. PemmTh KOHKPETHYIO KJIIACCHYECKYIO 33/1auy Ha YCIOBHBIN IKCTPEMYM.



https://e-learning.unn.ru/course/view.php?id=3370
https://e-learning.unn.ru/course/view.php?id=10112

Pa3nes1. DiieMeHTHI BBITYKJIOT0 aHAJIU3a. Y CJI0BHSA ONTUMAJIBHOCTH B 3a/1a4ax
MaTeMATHYeCKOr0 MPOrpaMMHPOBaHUsA. DJIeMEHThI TEOPHH ONITHMAJIBLHOT0 YIIPaBJIeHUs

=

Z[OKaSaTB BBIITYKJIOCTh HEKOTOPBIX MHOXKECTB.

2. Vcnonb3ys KpUTEPUH BBITYKJIOCTH M CHIILHOM BBITYKJIOCTH, J0Ka3aTh BBITYKIOCTh
HEKOTOPBIX (PYHKIUH.

3. Hcnonb3ys HEOOXOAMMBIE YCIOBHS ONTHMATLHOCTH, PEIIMTH KOHKPETHBIE 331241
MUHHMH3ALUU QYHKIUU HA BBITYKJIIOM MHOKECTBE.

4. Vicnonssys npunuui Jlarpanxa, pelIuTh KOHKPETHBIE 3a1a4l MATEMAaTHYECKOTO
IPOrPaMMHUPOBAHUS.

5. Jlyst npsMOH 3a/1a9M MATEMATHYECKOTO POrPAMMHUPOBAHMS IOCTPOUTH U PEIIUTh
JBOMCTBCHHYIO 3a/a4y.

Pa3nes. OnTuMalibHbIe AIrOPUTMBI MOMCKA JKCTpeMyMa. Meroabl onTUMH3aLUH QYHKIUH
OIHOM NepeMeHHOMH

1. HUcnonw3ys merton PuboHauyw, pemuTh 3aadyy MHUHMMH3ALWN YHUMOAAJIBHON (YHKIWH,
3a/IaHHON HA JUCKPETHOM MHOKECTBE.

2. OueHuTb NOTrPEHIHOCTh OTBHICKAHUS IIOOATBHOTO MHUHMMYMa JIMIIIMLIUBOM (QYHKLIUU
METO/I0M JIOMaHHBIX NPH 33JaHHOM KOJIMYECTBE BHIUMCIICHUH.

Pa3pnen. Kiiaccuueckue 4yncjieHHbIE MeTOAbI PelieHUsI 3a1a4 0e3yCJI0BHOI U YCJIOBHOM
onTumuszauuu. Hekoropsie MeToAbI pellieHNsI MHOTOIKCTPEMAJIbHBIX 32/1a4

1. TIpoBectu HeckoIbKO UTepanuii MmetoaoM Hemnnepa-Muna nns 3ananHoi QyHKIIHH.
2. IlpoBecTu HECKOIBKO UTEpAIUil METOAOM YCIOBHOTO TPaUeHTa IS 3aIaHHON () yHKITHH.

Tembl 1a00paTOpHBIX padoT

JlabopaTopHble 3aHsaTHA «ONTHMANTBHBIE AJTOPUTMBI NOUCKA IKCTpemyma. Meroabl
onTuMU3auuu GyHKI M OIHON NTepeMeHHOI»

1. Meroap!l ONTUMU3ALNN YHUMOAAIBHBIX (QYHKIUI OAHON IEpEMEHHOM.
2. MeTop! ONITUMH3AIMHA MHOTOIKCTPEMATBHBIX (DYHKIHI OHOM IEpeMEHHOM.

JladoparopHusbie 3ansaTus «Kiiaccuueckne YucjaeHHbIE METO/ABI pellieHUsI 3a1a4 0e3yCJ10BHOM M
yca0BHOM onTuMu3anuu. Hekoropbie MeToabl pelieHHs MHOT0IKCTPEMAJIBHBIX 32121

1. YucneHnHble METOIBI pEIIEHUS 3a/1a4 O€3yCIOBHONW ONMTUMHU3AIIHH.
2. UucleHHbIC METO/IBI PEIICHHS 3a/1a4 C OTPAaHUICHHUSIMH.
3. UunciaeHHBIE METOBI PEIICHUST MHOTOIKCTPEMAITBHBIX 3a]1a4.

KOHTpOJ’IBHBIC BOIIPOCHI W 3aAaHud JIA IIPOBCACHHA TCKYIICTO KOHTPOJA H HpOMCXCYTOqHOﬁ
aTTCCTAllUA 110 UTOTraM OCBOCHUA JUCIHUIIIIMHBI IIPUBCACHBI B I1. 5.2.
HI/ITepaTypa JJIsA oOecreueHHs BEITTOJTHECHUS CaMOCTOSI TEIbHOM paGOTLI IMPpUBCJICHA B II. 6.

5. ®oH] OLIEHOYHBIX CPEACTB JIJIsl MPOMEKYTOYHOM aTTeCTAIINH MO THCHUIIHHE (MOTYJII0),
BKJIFOYAIOIIINN:



5.1.

Onucanue MK OLICHUBAHUSA PE3y/IbTATOB oﬁyqennﬂ o TUCIUIIJINHE

Yposenb IIxaya oneHuBanusi cPOPMHPOBAHHOCTU KOMIIETEHI UM
cpopmupoBan
HOCTH HEY/J0BJICTBO | YAOBJICTBOPH
IJI0XO Xo0po1o 04eHb X0POLIO OTJINYHO NPEBOCX0HO
KOMIIeTeHI M PUTEJIBHO TECJIABHO
(uHaUKaTOpaA
THKEHHUSI
Aoc € He 3auteno 3auyTeHo
KOMIIeTeHIIU )
OTtcytcTBHE
3HAHUHN
VpoBeHb YpoBeHb
TEOPETUIECKO . o
YpoBeHb MuHumaneHO | 3HaHUH B 3HaHUH B YpoBeHb
ro Marepuana. . . N
3HAHUH HIDKE | JOIYCTHMBIN obObeme, o0beme, 3HAHHUH B YpoBeHb
MHHUMAaJIb- 0BEHb COOTBETCTB COOTBETCTB obbeme 3HaHUU B
Heso3moxHOC yp N yiom yrom ’
Th OLCHNTS HBIX 3HAHHH. €M IporpaMme €M IporpaMme COOTBETCTBYIO | 0OBEMe,
3HaHuA HomHOTY TpeOOBaHUH. JomymieHo MOJTOTOBKH. MIOJITOTOBKHU. eM IIPEBBILIAONIE
— HNwmenu mecto | MHOTO Jomnymeno HonyieHo rporpamme M Iporpammy
R — rpyosie HEerpyOBIX HECKOJIBKO HECKOJIBKO MIOJTOTOBKH, MTOJATOTOBKH.
oTKa3a OIIUOKH. OIIUOKH. HErpyOBIX HECYIIIECTBEHH 0¢e3 OIHUOOK.
omnbox BIX OIINOOK
o0yyaromieroc
sl OT OTBETa
IIponemoHCcTpH IIponemoHncTp
IIponemoncTp
pOBaHBI Bce IIponeMoHCTpH | MpOBaHBI BCe
OTtcyrcTBHE HPOBaHbI [IponemoncTp
IIpu pereHun OCHOBHBIE pOBaHEI Bce OCHOBHBIE
MHHUMAJTb- OCHOBHEIC HpOBaHbI BCE
. CTaHJAPTHBIX yMEHUs. OCHOBHBIE YMeHUS,
HBIX YMEHHH. YMEHHSI. OCHOBHBIE
3a1a4 He Pemtensr Bce YMEHUSL. peIIeHbI Bce
HeBozmox- Pemenst YMEHUS,
MIPOAEMOHCTP OCHOBHBIE Pemtens! Bce OCHOBHBIE
HOCTb THUIIOBBIC peLLIeHbI BCe
HAPOBaHbI 3a7a4M C OCHOBHBIE 3a7a4uk ¢
OIIEHUTH 3a1a4u ¢ OCHOBHEIE
OCHOBHBIE HETpyOBIMU 3a1a4u. OTJENTbHBIMA
Ymenus HaJM4ne HEerpyObIMU 3aJaui.
. YMEHHUSL. OLIMOKaMH. BrimonHeHs! Bce | HecymiecT-
YMEHUH OIIUOKAMH. BrimonHeHsI
BrimonHeHBI Bce | 3amaHus, B BEHHBIM
BCJICZICTBUE BeImonHeHsI BCE 3aJIaHMUs,
Hmenn mecto 3aJlaHus, B MIOJTHOM HeoueTamy,
OTKa3a BCE 3aJlaHu4, B IIOJIHOM
l‘py6H€ TIOJIHOM o0bemMe, HO BBITIOJTHEHBI
o0ydJaromiero- HO HE B obneme 6e3
OIIMOKH. obBemMe, HO HEKOTOPBIE C BCE 3aJ]aHUs B
csl OT OTBETa MIOJTHOM HEJI0UEeTOB
HEKOTOpBIE C HeJloYeTaMH. MIOJTHOM
obneme.
HEIOYETAMH. oOneme.
OtcyTcTBHE [Ipu permenun
BJIa/ICHUS cranmaptaeix | HMmeercs [IponemoncT- IIponemoncTpu I
POJAEMOHCTP
MaTepHaIoM. 3a7a4 He MHHUMAJIBHBI | PUPOBAaHBI POBaHBI IMponemoHcTp
. UPOBAHBI
HeBo3MOXHOC | mpopeMoHCTp i Habop 0a30BBIE 0a30BBIE P HpOBaH
HaBBIKU TIPH .
Th OLICHUTH UPOBAHBI HAaBBIKOB 1A HaBBbIKH IIPH HaBbIKH IIPH TBOPYECKHUU
peueHuun
HaJIn4yue 0a3oBbIe peueHus pewmenuun peueHuu MOJAXO0[ K
Hagbiku HECTaHIApTH
HaBBIKOB HABBIKH. CTaHJAPTHHIX | CTaHIAPTHBIX CTaHAAPTHBIX 6 PEIICHHIO
BIX 337124 0e3
BCJIC/ICTBHE 3aja4 ¢ 3a7ay ¢ 3agay Oe3 6 HEeCTaHJapTH
OomuOOoK U
OTKa3a Hwmenun mecto | HekoTOpBIMU HEKOTOPBIMH omuboK U BIX 3a]a4.
HEJIOYETOB.
o6yllal0meroc rpy61>1e HEJI0UYETAMU. HEJI0YeTaMu HEJIOYETOB.
sl OT OTBETa OIIUOKH.
IIkaja oneHKH NpU MPOMEKYTOYHOM aTTeCTAlMH
Ouenka YpoBeHb NOATOTOBKH
Bce kommereHnmy (YacT KOMITETCHINH), HA (YOPMUPOBAHHE KOTOPBIX
3a4TCHO I[Ipesocxomno HampaBJieHa JUCIHUILINHA, COPMHUPOBAHBI HA YPOBHE HE HIKE
«IIPEBOCXOIHO»




OTiIn4yHO

Bce kommereHIMM (YacTH KOMIIETEHIMH), Ha ()OPMUPOBAHUE KOTOPBIX
HalpaBjeHa AUCIMIUINHA, COPMUPOBAHBI HA YPOBHE HE HIDKE «OTIHMIHON,
IpH 3TOM XOTA OBl OJHAa KOMIIETEHIMA c(OpMHpPOBaHA HA YPOBHE
COTITHIHO

Ouenp xopomIo

Bce kommereHmum (4acTH KOMIIETCHIHWH), Ha (OPMHPOBAHHWE KOTOPBIX
HalpaBlieHa IUCLUIUINHA, CHOPMUPOBAHEI HAa YPOBHE HE HIDKE «OUYCHb
XOPOLIO», IPH 3TOM XOTs OBl OJJHA KOMIIETSHIIM C(OPMHUPOBaHA Ha yPOBHE
«OYEHb XOPOIIO»

Xopouio

Bce kommereHmmu (YacTH KOMIIETEHIHWH), Ha (OpMHpOBaHHE KOTOPBIX
HarpasjeHa JUCLUILIMHA, CPOPMUPOBAHBI HA YPOBHE HE HMXKE «XOPOIIOY,
Opu 3TOM XOTs OBl OfHA KOMIETeHIHs c(OopMHpOBaHa Ha YpPOBHE
«XOpOIIO»

yIlOBJ'IeTBOpI/ITej'H;HO

Bce xommerenuum (dacth KoMIeTeHUuWil), Ha (OPMHUPOBAHUE KOTOPBIX
HanpapjeHa JAWUCUMIUIMHA, C(GOPMUPOBaHBl Ha YPOBHE HE HHIXE
«yIIOBJICTBOPHUTENILHO», IPU O3TOM XOTS OBl OJHAa KOMIIETEHIIUS
c(OopMHUpPOBaHa Ha YPOBHE «YJOBJIETBOPUTEIHLHOY

HeynosnerBopurensHO
HE 3a4TeHO

Xors  Obl OmHA ~ KOMIICTCHIUS  CPOpPMHpOBaHA  Ha  ypPOBHE
«HEYIIOBIICTBOPHUTEIRHO», HU OIHA W3 KOMIETEHIN He cHOpMUpOBaHA Ha
YPOBHE «IIOXO»

IImoxo

Xots OBl OZTHA KOMIIETEHIUSI C(HOPMUPOBaHA HA YPOBHE «ILJIOXO0)
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pe3yJabTaTOB 00y4eHust

5.2.1 KouTpoabHble BOIPOCHI

Bonpocbl Kon popmupyemoii komnereHuuu
1. Tlonstne o 3amayax ONTUMHU3AINMHU. 3agada OE3yCIOBHOMU

ontumuzanuu.  HeoOxoaumble W JOCTaTOYHBIE  YCIIOBUS

ONTUMAJIBPHOCTH B 3aJaue O€3yCIOBHOM ONTUMHU3ALUMU U HX OIIK-1
JI0Ka3aTeNbCTBO.

2. Kunaccuueckas 3amaya Ha YCIOBHBIM dKkcTpemMyM. DyHKIUs

Jlarpamka. Teopema 0 HEOOXOAMMOM YCJIOBHH ONTHMAJIBHOCTH

IIEPBOTO NOPsJIKa. OIIK-1
3. Brmmykiesle MHOXeCTBa H BBITYKJIbIe (QyHKIMH. [Ipumepsr.

BuyTpeHHue onepaiuu B Kj1acce BBITYKIIBIX (QYHKIUH. OIIK-1
4. Beimyktast 3a7ja4a ONTHMU3AIMN U €€ OCHOBHBIE CBOMCTBA. OIIK-1
5. luddepennnanbubie KPUTEPUU BBITYKIOCTH. OIIK-1
6. CunpHO BBITYKIIbIE (DYHKIIMU U KPUTEPUU CHIIBHOU BBITYKJIOCTH. OIIK-1
7. HeoOxomumble yCIOBHS  ONTUMAIBHOCTH B  TEPMHHAX

HanpaBneHuit. JuddepeHnuansHoe ycioBue ONTUMAIbLHOCTH B

3a/ladye MUHUMU3AIUK (PYHKIIUU Ha BBITYKIOM MHOKECTBE. OIIK-1
8. Konkpernzanus nuddepeHmaibHoro yenoBusi ONTUMATEHOCTH

B 3a/lade MHUHUMH3AIMH (PYHKIIMM HA BBITYKIOM MHOXECTBE IS

CIIy4aes, Korja JIOITyCTUMOE MHOECTBO SABJISIETCS
TUIIEpIIAPATIIEIEUIICIOM U HEOTPULIATEIbHBIM OKTAHTOM. OIIK-1




9. Teopema cymiecTBOBaHUST U €IUHCTBEHHOCTH PEIICHUS

BBIITYKJIOH 33/1a4H C CHJIBHO BBIITYKJIOH 11€71€BO (PyHKITUEH. OIIK-1
10. TIpoekmusi TOYKM Ha MHOXECTBO. Teopema o pa3aensrorei
TUIIEPIUIOCKOCTH. OIIK-1
11. TlonsTHEe NPOEKIMH TOYKH Ha MHOXecTBO. Teopema 00
ONOPHOM THUIEPIUIOCKOCTH U TEOPEMA OTACIUMOCTH. OIIK-1
12. Teopema dana. OIIK-1
13. 3apaua mMaremMaTuyeckoro nmporpamMmmupoBanus. GopMynupoBka
npuHiuna Jlarpanxka. Jloka3aTenbCTBO JTOCTaTOYHOCTH YCIOBUH
ONTUMAJIBHOCTH, ONpeNeNsieMblX npuHuunoMm Jlarpanxka, aus
peryaspHON 3a4a4y BBITYKJIOTO IIPOrPAMMHUPOBAHMS. OIIK-1
14. JToxazarenbcTBO npuHLMIa Jlarpanxa. OIIK-1
15. VYcnoBusi peryJspHOCTH B 3aJau€ MaTeMaTUYeCKOro
IIPOrpaMMHUPOBAHUS. OIIK-1
16. JlocraTouyHble YCIOBHS ONTHMAJIBHOCTH B OOmImIeH 3aaade
MaTeMaTH4YeCKOro MpOrpaMMHUPOBAHUS. OIIK-1
17. Bextop Kyna - Takkepa. Teopema cyiiecTBOBaHHS BEKTOpa
Kyna- Takkepa. OIIK-1
18. JIBoiicTBeHHas 3aJada ONTHUMHU3AIMU U OCHOBHBIE TEOPEMBI
TEOPHUHU JIBOMCTBEHHOCTH. OIIK-1
19. Teopema Kyna-Takkepa B popme ABOHCTBEHHOCTH. OIIK-1
20. Ilpocreiimas 3aa4a ONTUMAIBLHOTO OBICTPOCHCTBUS. OIlIK-1
21. 3agaya BapHallMOHHOTO UCYUCIICHUS. OIIK-1
22. TlonsaTre 00 ONTUMATBHBIX aNTOPUTMAX ONTUMHU3AIINY. OIIK-7
23. YaumonanpHbele QyHKIHH. ONTHMAaIbHBIA MTACCUBHBIH METOJ
MOMCKAa MUHIMYMa YHUMOJANBHBIX ()YHKITHH. OIIK-7
24. YaumopnansHble QyHKIMH. MeTon OudoHayyn. OIIK-7
25. MeToJ 3010TOro ceueHusl. OIIK-7
26. OnTuMaNbHBIH TIACCHBHBIA METOJ TIOMCKa MHHHMYMa
JIUMIIALEBBIX (PYHKINH. OIIK-7
27. Tounast HWKHSIST MUHOpPAHTa I (DYHKITHH, YIOBJICTBOPSIOMINX
ycaoBuio Jlunmuna. CBolcTBa TOUHOW HUKHEH MUHOPAHTBHI. OIIK-7




28. MeTo JIOMaHBbIX.

OIIK-7

29. Zp-yuumopnanbHbie  (yHkmuu. [Ipumenenwe  Meroja

®uboHayuy 1711 MOMCKa MUHUMYMa Zp— YHUMOJAIBHBIX (PYHKIHIA. OIIK-7
30. MeToa KycOYHO-THHEHHOHN annmpOKCUMAaIIUH. OIIK-7
31. IlonsTHe O YHCIEHHBIX METOJAaX ONTUMHU3ALUU (PYHKUIUN
MHOTUX TMepeMeHHbIX. CXOOUMOCTh METOJOB ONTHUMH3AIUH.
YcnoBust ocranoBku. Hanpasienue yObIBaHUS U METOBI CITyCKa. OIIK-7
32. Beibop nnuHBI 1ara B METOAAX ONTHUMM3AIMH. AJTAaNTHBHBINA
croco0 BBIOOpa IIaroBOro MHOXUTeNs. ba3oBoe HepaBEeHCTBO.
HpoObnenue miara. OIIK-7
33. I'pammentHeiii Metos. CXOAMMOCTH B CIy4ae HEBBITYKIOH
MUHUMU3UpyeMol pyHkumu. OBpakHbII METOA. OIIK-7
34. OueHKa CKOPOCTH CXOAMMOCTH I'PAJHUEHTHOTO METO/Ia B CIIydae
CWIBHO BBIYKJIIOH MUHUMHU3HpYyeMol ¢GyHKIuu. OOCyXIeHHE
METOoAA. OIIK-7
35. Merox Herootona. OmeHka CKOPOCTH CXOAMMOCTH METOAA
Hsrorona. Meton HeroTOHA € perynupoBKOM mara. OIIK-7
36. KBa3sHBLIOTOHOBCKHE METOIBI. OIIK-7
37. IlonsiTHe CONpPsKEHHBIX HANPaBJICHUH U UX CBOMCTBA. OIIK-7
38. MeTtoa conpsKEHHBIX TPAJUEHTOB. OIIK-7
39. MeTtoa conpspKEHHBIX HApPaBISHU HYJIEBOTO MOPSIKA. OIIK-7
40. Metozs! HyneBoro nopsaka. Meron Xyka-/[xusca. OIIK-7
41. Metoas! HyneBoro nopsiaka. Meron Hennepa-Muna. OIIK-7
42. Meton mpoeknuu rpaaueHta. CBOHCTBA MPOEKIIMA TOYKH Ha
MHOECTBO. Y CJIOBUE ONTUMAIBHOCTH B TEPMHUHAX MTPOCKIUH. OIIK-7
43. MeTo IpOEKIUA TPATUSHTA H €r0 CXOIUMOCTh. OOCYyXKICHHE
METOoAA. OIIK-7
44, Meton ycioBHoro rpaauenTa. Onucanue MeToa. OIIK-7
45. Meton YyCIOBHOTO TpajueHTa. TeopemMa O CXOAMUMOCTH.
OO0cyxaenne MeToa. OIIK-7
46. Peammzarus MeToJa YCIOBHOTO TPaJMEHTAa B CiIy4ae, KOTrna
JIOMYCTUMOE MHOKECTBO-IIIAp U KOOPAMHATHBIN MapajuiesIeue]. OIIK-7
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47. KoHeuHblli MeTOA  peumieHWs  3aJad  KBaJpaTUYHOTO
IIPOrpaMMHUPOBAHUSL. OIIK-7

48. Metop TuHEeapU3aIny. OIIK-7

49. Meron  mapameTpu3aludd  [eJeBOM  (PYHKIUH,  €ro
Ir€OMETPUYECKAst UHTEPIIPETaLUs. OIIK-7

50. Meron mapaMerpu3anMM 1eJIeBOM  (QYHKIIUH, Teopema
CXOJIMMOCTH. OIIK-7

51. Meron mrpados. Onpenenenue mrpada. [ltpaduas GyHkius.
Jlemma o moBeaeHuu ImTpadHOW (YHKIMHM TIPU CTPEMIICHUU
mrpadHOTO MmapameTpa K HYJIIO. OIIK-7

52. Meron mrpadoB. [IpubimxeHHOE pelIeHHe BCIIOMOTaTelIbHBIX
3amad. [lpumepbl pemieHus 3aaad  ONTHMH3AIMH  METOJOM
IHTpa(l)OB. OIIK-7

53. Merox mrpados. Teopema CXOTUMOCTH. OIIK-7

54. Meton mwmrpadoB. DopMmynHpoOBKa TEOPEMbI O CKOPOCTH
cxoaguMocTu. [lpumepsl perieHus 3a7ad ONTUMH3ALUUA METOJIOM
IHTpa(l)OB. OIIK-7

55. Meron mTpadoB. DopMyIHpOBKa TEOPEMBI O CKOPOCTH
CXOJUMOCTH. YcnoBusi peryisipHocTH. CBsi3b € TEOpeMOll O
CKOpPOCTH CXOAUMOCTH. OIIK-7

56. Ilpocreiimmii anroputm wmerona mmrpados. [Ipumep,
MTOKA3BIBAIOIUN  YBEJIMYEHHE «OBPAXXHOCTH» JIMHUM  ypPOBHSA
1eleBOM (PYHKIIMM BCIIOMOTaTEeNbHOM 3aJaud IpHU CTPEMIIEHHU
mTpadHOro napaMmerpa K Hyso. OIIK-7

57. Metoap! pelieHrs MHOTO9KCTPEMAaIIbHBIX 3a/1au. OIIK-7

5.2.1. Tunosble 3axanusi/3a1a4u s oueHKH copmMupoBanHocTH Komnerenuuu OITK-1:
3HaTh MOCTAHOBKH 33/ladyll MAaTEeMaTHYeCKOro MPOrpaMMHUPOBAHHS U (OPMYIHUPOBKH TPUHIIUIIA
Jlarpanxa.

Pemnth kitaccuueckyro 3aady ONTUMHU3ALNU C TPEMS IEPEMEHHBIMH.

Haiitu rmoGanpHOE pereHue U BeKTop MHOKUTeNel Jlarpamxka B 3ajjaue MaTeMaTHIECKOTO
MIPOrpaMMHUPOBAHUS C TPEMSI IEPEMEHHBIMH.

Bnagers mpuniunom Jlarpanka npu penieHn# 3a1a4 MaTeMaTHIeCKOTO POrPaMMHUPOBAHHS.
Brnaners npuéMoM nocTpoeHus ABOMCTBEHHOM 3a/1a4H.

5.2.2. Tunosble 3aJ1aHus1/3a0a4H st OHEeHKH cPOopMHPOBAHHOCTH KomneTeHuuu OITK-7

3HaTb OCHOBHBIC YHCJIICHHBIC MCTOAbI peLHeHI/IH 663yCJIOBHI:IX 3a4a4 OIITUMH3AIIMN U 3a1a4
MATEMATHYCCKOI'O HpOFpaMMI/IpOBaHI/IH.
Pemnte 3amauy 6e3ycnoBHO# ontuMmu3anuu MetogoMm Hemnepa-Muaa ¢ 1Byms mepeMeHHBIMHU.
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PemmuTsh 3a1auy MaTeMaTHYE€CKOTO TPOTPaMMHUPOBAHUS C TPEMsI IEPEMEHHBIMHI METO/IOM IITPagOB.
Brnazners anroputMamu pemieHus 3a7a4d ONTUMU3ALMY HYJIeBOro nopsjaka (meron Hennepa-Muna) u
MEePBOTO MOpsJIKa (METObI MPOEKIIMU IPAJIUCHTA, YCIIOBHOTO IPAIUCHTA).

6. YueOHO-MeTOIMUYECKOE M HH(POPMALIMOHHOE 00ecnedeHne TUCITUTITUHBI

a) OCHOBHasl TUTepaTypa:

1. Bacunbep @.I1. YncrieHHbIe METOIBI PEIICHHS SKCTPEMAIbHBIX 3a/1a4. — M.: Hayka, 1988
(208 5k3.)

2. BacwibeB @.I1. Metoasl pemieHus SKcTpeManbHbIX 3a1a4d. — M.: Hayka, 1981 (100 »k3.)
3. Kapmanos B.I'. MaremaTunueckoe nporpammupoBanue. — M.: Hayka, 1986 (134 3k3.)

0) ONOJIHUTENbHAS TUTEPATYpA:

1. Koporuenko A.I'., CmopsikoBa B.M., Kyunna O.M., Manaxosckas [[.A. Meroguyeckas
paspabotka 1mo kypcy «CucTeMbl MPHUHATHS peIICHUN». — DOHJ KOMIBIOTEPHBIX H3IaHHHN
HHI'Y, www.unn.ru/syst pr.doc, 2010 (Perucrpaumuonnsii nomep 231.10.08 donma
KOMIIBIOTEPHBIX U31aHuil Hikeropoackoro rocyHuBepcuTeTa)

2. Koporuenko A.I'., CmopsakoBa B.M., Kyunna O.M., Manaxosckas [[.A. Metoauueckas
paspaborka (cOopHUK 3amad) 10 Kypcy «CuCTeMbl TPUHATHS pemieHui». — DOoHpg
kommbioTepHbIX m3manuii HHI'Y, www.unn.ru/task pr.doc, 2010 (PeructpaivoHHbI HOMEP
248.10.08 ¢onma KoMIBIOTEPHBIX U3AaHNN HIKETopo1CKOTro roCyHUBEPCUTETA)

7.MaTepuajibHO-TeXHHYECKOe o0ecnedeHne JUCHUNINHBI

[lomemienuss mpeacTaBisitOT cOOON y4yeOHbIE AayAMTOPUM JUIsl IPOBEIEHUS Y4YEOHBIX 3aHATHH,
IOPEIYCMOTPEHHBIX MporpaMmMoi  (JIEKLMOHHOTO —THWIIA), OCHAIIEHHble OOOpYJOBaHUEM H
TEXHUUYECKUMHU CPEJICTBAMU O0yUEHUSI.

[ToMerienus U1 CaMOCTOATENIbHOW pabOThl OCHAILIEHBI KOMIBIOTEPHONW TEXHUKON ¢ BO3MOXKHOCTBIO
nojkitoueHus: Kk cetu "HMHTepHer" M obecreueHbl JOCTYNOM B 3JEKTPOHHYIO HH(POPMAIMOHHO-
00pa3oBaTeNbHYIO CPEy.

[Tporpamma coctaBieHna B coorBercTBUM ¢ TpeboBanussmu OC HHI'Y no HampaBieHHIO MOATOTOBKU
09.03.03 «IIpuknagHas nHPpOpMATHKAY.

ABTOp  JOLEHT Kopotuenko A.T.

Peuensent_npodeccop Denocenko FO.C.

3aseayrommii kadenpoit M. X. [Ipumynkuit

[Tporpamma o00peHa Ha 3aceTaHuU METOTNIECKON KOMUCCHH HHCTHUTYTA WH(POPMAIIMOHHBIX

TEXHOJIOTUI, MAaTEMaTUKU 1 MEXaHUKU
31.05.2023 r. npotokon Ne7
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