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Pabouass mporpamma IUCHUIUTMHBI «METOIBI ONTHMHU3AIIUI» COCTaBJICHA B COOTBETCTBHH C
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Pabouas mporpaMmma IUCHUIITHHBI «METOAbl ONITUMU3ALIMN» YTBEPKICHA HA 3acEeJaHUU
kadenpsl mpukiagHoii MaTeMaTUKu IpoTokoa Ne 10 ot «20» mas 2021r..

W’ MTO/INHCH

YTBepkIeHa Ha 3aceJaHUU yYeOHO-METOJIUYECCKOW KOMHCCHU (DaKyJIbTeTa KOMITBIOTEPHBIX
TEXHOJIOTUH U IPUKIIAJHOW MaTEeMaTHKU
npotokoit Ne 1 «21» mas 2021r.

3aBenytouuii kadeapoit Yprenos M. X.

[Tpencenarens YMK dakynbrera KoBanenko A.B. T

PenenseHTnr:

[[TanomaukoBa TaTtegHa JIeoHMAOBHA.

JIoOKTOp TmemarormueckMx Hayk, KaHAuIaT (QHU3UKO-MAaTeMAaTUYECKUX HayK, mpodeccop.
[TouetHpllt pabOTHUK BhICHIErO TpodeccruoHanbHoro odpa3zoBanus P®D. [[upexktop MHCTUTYyTa
¢ynnamenTtanbHbix Hayk (MWDOH) ®TBOY BO «KyoI'TY».

Mapxkos Buranuii Hukonaesuu.

Joktop TexHmyeckux Hayk. IIpodeccop kadernpsl HHGOPMALMOHHBIX CHCTEM U
IPOTPaMMHUPOBAHUSI MHCTUTYTAa KOMIBIOTEPHBIX CHCTEM M HH(POPMALMOHHON O€30MacHOCTH
(MKCulb) ®I'BOY BO «Ky6oI'TY».



1. IEJIA A 3AJAYHA YUYEBHOM JUCHUILIUHBI

Henn w3ydeHHs OUCHUIUIMHBI OIpPENENIeHbl TOCYJapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJAPTOM BBICHIETO NPO(PECCHOHATHLHOIO O0pa30BaHMA M COOTHECEHBI C OOIIUMH LEISIMU
00pa30BaTesbHOI MpOrpaMMbl 110 HAIIPABJIECHUIO MMOATOTOBKH «MaTemaTruueckoe o0ecrneueHue u
aJIMUHUCTPUPOBAHHE HMH(POPMAIIMOHHBIX CHUCTEM», B pPaMKax KOTOpPOW Mpenojaercs
JTUCIUIINHA.

1.1. Ieabro ocBoeHUs Y4eOHOM JUCHUILUIMHBI «MeETonbl ONTUMHU3ALMNY SIBIISAETCS
¢dopMHpOBaHUE y CTY/IEHTOB 3HAHUI MO OCHOBAaM TEOPUH ONTHMHU3ALUHU U 3HAHUH 00 OCHOBHBIX
NOAX0JaX K MPAKTUYECKOMY pPEIICHHWIO ONTHMU3ALMOHHBIX  3aJady, YTO IO3BOJIUT
CaMOCTOSITENIbHO IIOCTPOUTh AJITOPUTM U IPOBECTH €r0 aHaJu3, 3aT€M Ha OCHOBE aHallu3a
YBUJIETh U KOPPEKTHO CPOPMYJIMPOBATh MaTEMATUYECKH TOUHBIN pe3yJibTaT.

1.2. 3apaun TUCHUIUIMHBI. B Xo0/1e M3yueHUs MUCIUIUIMHBI CTaBATCS 3a7add HAYYHTH
CTYZCHTOB:

° 3HATh COJIEp)KaHUE MPOrpaMMbl Kypca, (DOpPMYITUPOBKH 3amad, METOMBI HX
HCCIICIOBAaHUS

° BBIOMPATH MOIXOISAIINE METOIBI JJI PEIICHHS IKCTPEMAIbHBIX 33]1a4;

° YMETb IPUMEHSATH Ha ITPAKTUKE KOHKPETHBIE BEIYMCIUTEIBHBIE METOIbI K aHAIU3Y

M PCLICHHUIO ONITHMH3ALIMOHHBIX 3a4a4,

L4 HN3y4aTb CaMOCTOATCIIBHO HAYYHYHO U y‘le6HO-MCTO,I[I/I‘IeCKy1-O JIATCPATypy IO
HpO(i)I/IJIIO N3 PA3JIMYHBIX UCTOYHHUKOB, BKJIIOYasA CCTCBLIC PECYPCHI CCTU HHTepHeT, JJIA
peuicHud HpO(I)CCCI/IOHaHBHLIX N COLIMAJIbHBIX 3aJa4.

1.3. MecTto y4eOHOIi TMCHMIJIMHBI B CTPYKTYpe 00pa3oBaTe/bHOii MporpaMMbl

JuctmmumHa «MeToapl ONITUMHU3AIMI» OTHOCUTCS K OTHOCUTCS K 0053aTeIbHOW YacTh
brnoka 1 «/{uctuniauas! (MOTysH)» y4eOHOTO TUIaHa.

HNannast mucuuiuimHa («MeToabl ONTHMH3AIMKW») TECHO CBA3aHA C MAaTeMAaTUYECKUM
aHaNIM30M, anredpa U TEOpHsl YUCEI, YUCICHHBIMU METOAaMH. 3HaHMUS, TTOJTyYeHHbIE IPU OCBOCHUU
JUCLHAIUIMHBL  «MeTopl  ONTUMHU3ALMW», HUCHOIb3YIOTCA MNpu u3ydyeHun «Teopus wurp u
UCCIIe/IOBaHKE Olepalyiiy. B COBOKYNHOCTH U3ydeHHe 3TOW JUCIMIUIMHBI TOTOBUT 00y4YaeMbIX KakK
K Pa3JINYHBIM BHJIaM IPAKTUYECKON S3KOHOMUYECKON AEATENBHOCTH, TaK U K HAyYHO-TEOPETUIECKON
Y MCCIIEI0BATENBCKOM IEATEIIBHOCTH.

1.4, KoMmnereHuuu cTyaeHTa, (popMupyeMble B pe3yjbTaTe OCBOEHHUSI Y4eOHOI

AUCHHUILIMHBI

Kommnerenmuu oOy4varorerocsi, GopMupyeMbie B pe3yibTaTe OCBOSHUSI Kypca «MeTo bl
ONTUMM3ALNI.

Kon n HanMeHoBaHUE HHIUKATOpa™ Pe3ynbTaTel 00yueHus IO JUCIIUILTHHE

INK-1 CoocobeH eMOHCTPHPOBATHL 0a30Bble 3HAHMA MATEMATHYECKMX W €CTECTBEHHBIX HAYK,
MPOrpaMMHPOBAHNA H HH)OPMAIUOHHBIX TEXHOJIOTHil

(D/03.6 3H.2) Tunossie pemenus, | 3HaTh

MaTeMaTH4YeCKHe MOJICTIH, OMOMMOTEKH | *  KIaCCU(PHUKAIUIO 3a7a9 ONTHMU3AINH;

MPOrPaMMHBIX ~ MOJyJIeH, [IabIOHBI, KJIAacChl | * TEOPETUYECKHE TIOJOXKEHHS, JIekalnde B  OCHOBE
00BEKTOB, HCTOJB3yeMble TIpH  pa3paboTKe | MOCTPOCHUS METOIIOB PEIICHHSI,

MPOrPaMMHOTO 00eCTICUeHUS *  OCHOBHBIE METO/IBI penIeHus THIIOBBIX
(D/03.6 31.5) Mertons! u cpencTBa | ONTHMH3AIIMOHHBIX 3a7ad

MPOCKTHPOBAHUS MPOrPAMMHBIX HHTEP(ErCcoB




KOH 1 HAMMCHOBAHUC I/IHILI/IKaTOpa*

PC3yJ’II)TaTLI 06y‘ICHI/I$I 10 JUCLUIIIINHE

(C/16.6  3m.2) WHCTpyMEHTHI U
MpOeKTHPOBaHuUs u Am3aitHa 1C
(C/16.6 3u.8) OcHOBBI IPOrpaMMHUPOBAHUS H
MH(OPMALMOHHBIX TEXHOJIOTUH

(C/16.6  3H.9) CoBpeMeHHBIE  OOBEKTHO-
OPHEHTHPOBAHHbBIE SI3BIKH IPOrPaMMHPOBAHUS
(C/16.6 3u.10) CoBpeMeHHBIE CTPYKTYpHBIC
SI3BIKM POTPaMMHUPOBAHUS

(A/01.5 3n.2) Metonsl aHanmm3a W OOOOIICHHS
OTEYECTBEHHOTO ¥ MEXIyHAPOJHOTO ONbITAa B
obnactu 3HAHUA MaTeMaTHYeCKHUX "
€CTECTBEHHBIX HAyK, NPOrPaMMHPOBaHUI H
MH(POPMAIMOHHBIX TEXHOIOTHH

(A/01.5 38.3) MeToas! u cpeacTBa INITAHUPOBAHUS
W OpraHu3alliM HUCCIEJOBaHUI W pa3paboToK B
o0nacTu 3HaHUS MaTeMaTHYECKUX u
€CTECTBEHHBIX HAyK, IPOrpaMMHUpPOBAaHHI H
MH(OPMALMOHHBIX TEXHOJIOTUH

(A/01.5 Mp.1) JleATenbHOCTh, HampaBiCHHAS Ha
pelieHue 3ajady  aHAJMTHYECKOTO  Xapakrepa,
Ipearonaraloliux — BeIOOp W MHOrooGpasme
aKTyalbHBIX CIIOCOOOB PEelICHHs 33/1a4 B 00JIaCTH
3HaHUSI MaTeMaTHYECKUX M €CTECTBEHHBIX HayK,
HpPOrpaMMHUPOBaHHUS u HUH(OPMALMOHHBIX
TEXHOJIOT Uil

METO/BI

(D/03.6 VY.1) Ucnonp3oBaTh CYIIECTBYIOIIHE
THUIIOBBIC PEIICHUS M MIA0JIOHBI MPOSKTUPOBAHUS
MPOTrPaMMHOI0 00ECIICYCHUsI HA OCHOBE 3HAHUH U
MoJIeiell MaTeMaTHIECKUX U €CTECTBEHHBIX HAYK

(C/16.6  ¥Y.1) KomumpoBaTh Ha  sI3bIKax
MPOrPAaMMHUPOBAHKS aJrOPUTMBI M MOJECIHA B
00J1aCTH MAaTEeMAaTHYECKUX U €CTECTBEHHBIX HAYK,
POTPaMMHUPOBAHHS u UH()OPMAITUOHHBIX
TEXHOJIOTUH

(A/27.6 Y.1) AHanmu3upoBaTh BXOTHBIC TaHHEIC

YMeTh

e BBIOpaTh METOJ Ul pEHICHHS KOHKPETHOW 3am1ayu
OITHMHU3AIUN;

*  HCHOJIb30BaTh THUMOBBIE AITOPUTMBI JJIs1 PEIISHUS 3a]1a4;
* OIICHUTHh KadecTBO PAabOTHl aJIrOpUTMa MPH PEUICHUH
3aJa4u

(A/01.5 V.3) IlpuMeHsaTh MeETOOBI aHaU3a

HAYYHO-TEXHUIECKOH HHpOpMAUU c

HCIIOJIb30BaHUEM 0a30BBIX 3HAHUI

MaTeMaTHYECKUX W  CCTECTBEHHBIX  HayK,

MPOTPaMMHUPOBAHUS u WH(POPMAIMOHHBIX

TEXHOJIOTHUI

(D/03.6 Tn2) IlpoekthpoBaHHe CTpyKTyp | B7aneTh

JTAaHHBIX, [IOCTPOCHUE MAaTEeMaTHICCKUX MOJICIICH * CHOCOGHOCTBIO ONpENENATh KPYr 3amad B paMKax
(A/01.5 Tn3) C6op, obpaGoTka, amann3 u | KOHKDSTHBIX  3a/a4d  ONTHMHU3ALMA U BBIOUPATH
0G00IIeHNe  PE3yIbTATOB  JKCIEPUMEHTOB 1 | ONTHMAJIbHBIC CcrocoObl WX  pCIICHHsA, HWCXOAS W3
FICCIIe TOBAHMIA B obnacTu sHapmii | JCHCTBYIOIIUX IPABOBBIX HOPM, UMEIOLIMXCS PECYpCOB U
MATEeMAaTHYECKHX M GCTECTBEHHBIX  Hayk, | OTPAHMYCHHH

MPOTPaMMHUPOBAHHS u HH(POPMAIUMOHHBIX

TEXHOJIOTHH

OIIK-1 CrnocodeH mNPUMEHSTH €CTECTBEHHO-HAYYHbIe M  OOLIEMHKEHEPHbIe 3HAHHUS, METO/bI

MAaTEMATHYECKOr0 aHAJINU3Aa U MOJACTUPOBAHUA, TCOPETHYECCKOT0 M IKCIICEPUMEHTAJTBLHOT0 MCCIICA0OBAHUA B

npogeccHoOHATbHOM AesITeIbHOCTH

HOIIK-1.1

(06.016 A/30.6 31.3) CniocoOeH PUMEHSATH
€CTECTBEHHO-HAYUYHBIC M OOIICHHKCHEPHEIC
3HAHUS, METOIBI MATEMAaTHIECKOTO aHAJIH3a U
MOJICJIMPOBAHHUS, TEOPETUUCCKOTO U
IKCTIEPUMEHTAJIBHOTO UCCIICAOBAHNUS B
npodeccroHaNbHO# e TeIbHOCTH

3HaTh

* JWMETh IPEJACTABICHHE O MECTe W POJIM H3ydaeMoi
JUCIIHATUTAHBI CPEIN JPYTUX HAYK;

* 3HATh COJEPKAHHE MPOrpaMMBI Kypca, (HOPMYIHPOBKH
3a/1a4, METObI UX UCCIIEI0BAHMS




KOH 1 HAMMCHOBAHUC I/IHILI/IKaTOpa*

PC3yJ’II)TaTLI 06y‘ICHI/I$I 10 JUCLUIIIINHE

NOIIK-1.3

(06.001 D/03.06 ¥Y.1) Ucnons30BaTh
CYILECTBYIOLIME TUMOBLIE PELICHHS U IIaGIOHEI
NPOEKTUPOBAHHUS IPOrPAMMHOI0 06eCIeYeH s,
NPUMEHATH €CTECTBEHHO-HAYYHBIE U
OOILIENHKEHEPHBIE 3HAHUS, METO/IBI
MaTeMaTHYECKOTO aHalu3a U MOJIETMPOBAHHS,
TEOPETUYECKOTO U IKCIIEPUMEHTATBHOTO
UCCIen0BaHus B POGECCUOHATBHOMN
JEATENBHOCTH

YMeTh

¢ TPUMECHATH Ha NMPAKTUKE KOHKPETHBIC BBIYMCIIUTEIILHBIC
METOABI K aHAJIU3Y U PCIICHUIO ONITUMU3AallUOHHBIX 3aa4

HOIIK-1.5

(06.001 D/03.06 Tx.1) PazpaboTka Ha OCHOBE
3HAHHH, MOJYYECHHBIX B 001aCTH
MaTEeMaTUYECKOT0 aHaM3a U MOJICITHPOBAHHS,
TEOPETHYECKOTO U IKCIIEPUMEHTAILHOTO
UCCIIC/IOBaHUS, U3MEHEHHE U COTTIACOBAHUE
APXHUTEKTYPBI IIPOrPAMMHOI0 00ECTICUEHHS C
CUCTEMHBIM aHAJIMTUKOM U apXUTECKTOPOM
MPOTPAMMHOTO 00ECTICUCHUS

NOIIK-1.8

(40.011 A/02.5 Ip.2) [dearenbHOCTS,
HaMpaBJICHHAs HA PEIICHUC aHATUTHYCCKUX
3a/1a4, MPEATNOoNarauux BEIOOp 1 MHOTOOOpa3ue
aKTyallbHBIX CIIOCOOOB PEIICHHs 3a/1a4, C
UCIIOJIb30BaHHEM €CTECTBEHHO-HAYYHBIC U
OOIIEHHKEHEPHBIX 3HAHUI, METOIOB
MaTEeMaTUYECKOT0 aHaM3a U MOJICTHPOBAHHS,
TEOPETHYECKOTO U IKCIIEPUMEHTAILHOTO
UCCIIeI0BaHUs B MPO(ECCHOHATEHON
JISSITETIBHOCTH

Bnanets

paMKax KOHKPETHBIX 3aJadd ONTHMH3AlNUd W BHIOWPATh
ONTUMAIb-HBIE CHOCOOBI WX pe-IIeHHs, HCXOAsd W3 JAeH-
CTBYIOIIMX IPABOBBIX HOPM, HMEIOLIUXCS pe-CypcoB U
OrpaHUYEHUN

CIOCOOHOCTBIO  ONpPEAETATh KpPYr 3ajad B

PGSYJ'II)TaTI)I O6y‘I€HI/I$I IO JUCIHHUITIIMHE <<MCTOI[I>I OINITUMU3AUN» JOCTUTAIOTCA B paMKax
OCYHICCTBJICHHUA BCCX BHUIOB KOHTaKTHOM H CaMOCTOSATEIbHOM pa6OTBI 06yqa101unxc51 B
COOTBETCTBUU C YTBCPIKACHHBIM y‘~I€6HHM IIJIAaHOM.

I/IH,I[I/IKaTOpLI JOCTHIKCHUA

KOMIIETEHIIU

cuuTaroTCs  C(HOPMUPOBAHHBIMH  IPU

JOCTHIKCHUHU COOTBETCTBYIOIIHUX UM PE3YJILTATOB O6y‘~I€HI/I${.

2. CTpyKTYypa M coiep:KaHue M CHHIJIMHbI

2.1 PacnipenesieHne TPYA0EMKOCTH JUCHHUINIMHBI IO BHAaM padoT

O6mast Tpy10EMKOCTh TUCHIUTIIMHBI cocTaBisieT 4 3a4.ei. (144 yaca), ux pacnpenaeincHue

110 BUJaM pa60T IMpEACTABJICHO B Ta6J'II/II_[e.

Bun pabotst TpynoeMKoCTb,
9acoB
6 cemecTp

KoHTakTHasi paboTa, B TOM 4ncJe: 66,3
AynuTopHas padora: 64
Jexyuu (J) 32
Ilpakmuueckue 3auamus (113)
Jlabopamopuvie pabomut (JIP) 36
HNuas koHTaKTHasi padora:
KonTpons camoctostensHol paboTsl (KCP) 2
[Tpomexxytounas arrecrarus (MKP) 0,3




CamocrositeabHas padora (CP): g8

Kypcogoii npoekt (KII), kypcosas pabora (KP) -

CamomnororoBka (mpopadoTka ¥ TOBTOPSHHE JICKITMOHHOTO 4

Marepuaia U Marepraja yueOHUKOB U YYCOHBIX TTOCOOUH,

MOATOTOBKA K JTAOOPATOPHBIM M TMPAKTUYCCKUM 3aHSITHSIM,

KOJUIOKBHYMaM H T.JI.)

BrinonHeHne HHIMBUYaTbHBIX 3aaHUN (TIOITOTOBKA 23

COOOIICHUH, TPe3eHTAIU)

Pedepar -

[ToaroToBKa K TEKYIIEMY KOHTPOJIO 6

KouTtpoJs:

[ToAroTOBKA M cava dK3aMeHa’ 447

OO0uas Tpya10eMKOCTh | 4Yac. 144
B TOM YHCJIe KOHTAKTHas padoTa 63,3
3a4. el 4

Bujg nToroBoro KOHTpOJIsi DK3aMeH

2.2 CTpyKTypa IMCUMILIMHbI:

Pacripenenenre BuIOB yueOHOM pabOThHI M UX TPYIOSMKOCTH IO pa3/ieiaM JUCITUILTAHBL.
Pa3nensl aucuumiuHel, u3ydaeMele B 6 cemectpe (ouras ¢popma)

Bcero

Ayoumopnuie

3AHAMUA

Bueayoumopn
as paboma

HaumenoBaHue pasjaeiia, TeMbl

Bcer JI

JIP

KCP CP

Kontp
0J1b

1 Be3yc10BHasi OIHOMepHasi
ONTHMHU3ALMSA

3a/1a4¥ ONTUMH3ALUH.
Kitaccnueckue MeTo bl permenus
3a]1a4 OAHOMEPHOM ONTUMHU3ALNAN

1. | ®opmynupoBKka MaTeMaTH4YECKON 10 4 2

3aga4 OI[HOMCpHOfI OIITUMU3AIINN

2. | UncneHHbIe METO/IBI pEIIeHUS 20 10 4

Pasnen 2 be3yciaoBHasi
MHOTOMEpHasi ONTHMU3AI U

3a7a4 MHOTOMEPHOM ONTHUMU3AINH.

3. | Kimaccuueckue METOIbI penieHus 6 4 2

0€3yCIIOBHON ONTUMHU3AINHI

4. | Knaccudukaius u 0030p METOI0B 6 2 2

ONTUMH3AIHNH (PYHKIIMA MHOTHX
nepeMeHHbIX. MeTo1bl IEPBOTO
TOPsIIKA.

5. | HucneHnnble MeTOIbI 0€3YCIOBHOM 24 10 4

ONTHMH3AIHMH (PYHKIIMA MHOTHX
nepeMeHHbIX. MeTo1bl BTOpPOro
OPSIAKA.

6. | HucneHnHnble MeTOIbI 0€3YCIOBHOM 26,7 12 4

4,7

! Mpu HanMuMM 3K3ameHa No AUCLMNANHE




Pa3zgen 3 Heaunneiinoe
NpPOrpaMMHpPOBaHHUeE

7. | Knaccudukanus 3agay 12 6 6 0 0 6
HEJIMHEHHOTO MPOrpaMMHUPOBAHHSI.

8. | 3amauu nuHENHOTO 16 8 4 4 2 6
IPOrPaMMHUPOBAHUS

Pa3zgena 4 CnennajbHbIe METOIbI
ONTHMHU3AIUN

9. | 3amaya HETOYNUCIIEHHOIO 12 8 4 4 5 2
JHHEWHOTO MPOrPaMMHUPOBAHHSI

10/ 3agauu IUHEWHOTO 12 8 2 4 3 2
[IPOrPaMMHUPOBAHUS B YCIIOBHIX
HEOIPEICIICHHOCTH.

11| TIpomexyTO4HAS aTTECTAIUS 0,3 0,3
(UKP)

Wroro mo gucuuIuivHe: 144 | 66,3 32 32 33 44,7

[Tpumeuanue: JI — nekmuwm, 113 — mpaktudeckue 3anatus / cemuHapbl, JIP — maGopaTopHbie
3anatus, CPC — camocrosiTenbHas paboTa cTyIeHTa

2.3. Conep:xaHue pa3iesioB IUCHHILIAHBI

1 Be3yc/10BHAs1 OITHOMEPHAsi ONTHMHU3ALHSA

Tema 1. @opmynuposka mamemamuueckoii 3aoauyu onmumusayuu. Knaccuueckue
MemoOovl peuienus 3a0a4 00HOMEPHOU ONMUMU3AYLU.

Teopema Mak-Jlopena. Kiaccuueckuil MeTo[ HaXOXAECHUA OJKCTpeMyMma (yHKUIUU
OJIHOTO MepEeMEHHOr0. YHUMOJanbHble QyHKIMH. CBOMCTBA YHUMOJAIbHBIX (QYHKINH.

Tema 2. Yucnennvie memoowvl peuieHus 3a0a4 00HOMEPHOU ONMUMUIAUUU.

Mertonbl HysneBoro nopsaka. Meron nepebopa. Meton auxoromMuu. MeToa 3070TOro
ceuenust. Merox ®@ubonayuu. Meton PozenOpoka. Meron aedopMupyemMoro MHOroyrojabHHKA.
Meron Tskenoro mapHka.

2 Be3yc.1101sﬂaﬂ MHOTOMEpHasi OITUMHU3ANUSA
Tema 1 Knaccuueckue memoowvt peuieHun 3a0au Muozomepnoﬁ onmumusayuu.

Teopembl 0 HE0OXOAMMOM M JOCTaTOYHOM YCIOBUHM OJKcTpemyMa. Kiaccuueckuit
anroput™. JIeMMBI O HampaBleHHAX cnycka. Kiaccmueckuil MeToJ HaXOXJIEHHUs SKCTpEMyMa
(YHKIIMU HECKOJIBKHUX MEPEMEHHBIX.

Tema 2 Knaccugpuxkayusa u 0630p memoooe 6e3ycinoénoii onmumuzayuu.

Tema 3. Yucnennvie memoovl 0€3yC108HOU ONMUMUAUUU DYHKUUU MHOZUX
nepemennvix. Memoowt nepeozo nopaoka.

Merton rpaagueHTHOro cnycka. Meron Hauckopemmero ciycka. Meron ®dieruepa-Pusca.
Meron laBunona-®neruepa-Ilayamia.

Tema 4. Yucnennvie memoovl 0e3yCl08HOU ONMUMUAUUU QYHKUUU MHOZUX
nepemennvix. Memoowvl 6mopozo nopaoka.

Meroxn Hetotona. Meroa Hetotona-PaBcona. Meron Mapkapa.

3 HeqimHeiliHOE0 MPOrpaMMHUPOBaHHE



Tema 1. Knaccugpukayusa 3adau neauneiinozo npozpammuposanus. Teopema Kyna-
Takkepa. MemoObl noucka ycioeHo20 IKcmpemyma.

Meron muoxwuteneit Jlarpamka. Meron mrpadasix GyHKIUHA. MeTo 6apbepHBIX
bynkuii. Meros npoekuuu rpaueHTa.

Tema 2. 3a0auu nuneitnozo nPoZPamMmMuposaHus.

Cumruiekc MetoJl. TpanciopTHBIE 3aa4u.

4 ConenuajbHbIe MEeTOALI ONITUMHU3ANH

Tema 1. 3a0aua yenouucneHHO20 TUHENHO20 NPOZPAMMUPOBAHUA.

[TocTanoBKHM 3a7a4M IIEITOYUCICHHOTO JIMHEHHOTO nporpammupoBanus (3LJIIT). MeTombr
pemenus 3LUJIIL. Meron BerBeli u rpanun pemenus 3LUJIIL. Pemenue 3amaun koMMHBOsDKEpa
METO/IOM BETBEM U IPaHULL.

Tema 2. 3a0auu nuneinozo npozpamMmupo8ans 6 ycio8uax HeonpeoeneHHoCmu.

[TocranoBku 3amaum nuHeitHoro mnporpammupoBanust (3JII1) B ycioBusix pucka u
HeonpeneneHHocTH. Meroasl pewenus 3JIII B ycnoBusax pucka u HeonpeneneHHocTu. 3JIIT u

TEOpHs Urp.

Tema 3. Iloozomoexka K meKyuiemy KOHmMPOIo.

[IpopaboTka W TMOBTOpPEHHE JIEKIMOHHOTO MaTepualia ¥ Marepuaja Y4YeOHHKOB U

Y4EeOHBIX TIOCOOHH.

2.3.1 3aHaTud JEeKIMOHHOI0 THIIA

DopMa TEKyLIETO
HaunmenoBanue
No Coneprkanue pasjerna/MOmys KOHTPOJIA
pasznenna/MoLyJis
1 | besycnoBHas Tema 1. ®opMynrpoBKa MaTeMaTUYECKOM 3agaun | 1. KonTponbubie
OJIHOMEpHas ontuMuzanuu. Kiiaccuueckne METOIbI PEeIIeHHS BOIPOCEHI
OITUMU3ALHS 3aJ1a4 OJHOMEPHOHN ONTHMH3AIIAN
Tema 2. YucneHHble METOABI PELLICHUA 3a1a4
OJTHOMEPHOW ONITUMU3AIIUN
2 | besycnoBHas Tema 1. Knaccnueckne METOIBI pelIeHHs 3a/1a4 1. KoHTpoJibHBIE
MHOTIOMCpHad MHOFOMCpHOf/I OIITUMHU3alVH. BOIIPOCHI
OIITUMU3ALHS
1 Tema 2. Knaccuduxkarus u 0030p METOI0B
0€3yCIIOBHOHN ONMTUMU3AIIH
Tewma 3. YUncneHHbIe METOABI OE3yCIIOBHOM
ONTUMU3AIUU (PYHKIIMA MHOTHX TIEPEMEHHBIX.
MeTo/161 TIEPBOTO TOPS/IKA.
Tema 4. Uncnennble MeTO/IBI O€3yCIOBHOM
ONTUMU3AIUU (PYHKIIMA MHOTHX TIEPEMEHHBIX.
MeTo/ibl BTOPOTO NOpsIIKa.
3 | Henuneltnoe Tewma 1. Knmaccudukanms 3agau nenunerinoro | 1. KonTponbHbIE
pOrpaMMHupo- IPOTrPaMMHUPOBAHUS. BOIIPOCHI
BaHUeE .
Tema 2. 3amaunt HEIIMHEHHOTO
IPOTrPaMMHUPOBAHUSA
4 | CrrerajpHbIE Tema 1. 3agaua nenouncnennoro guHeitHoro | 1. KonTponbHbIE
METObI IPOTPaMMHUPOBAHUS BOIIPOCHI




Tema 2. 3amaun TUHEHHOTO
MIPOTPaMMHUPOBAHUS B YCIIOBHIX
HEONPEIEeICHHOCTH.

OnITUMH3 AN

Tema 3. [ToaroToBka K TeKymemMy KOHTPOJIIO.

3amuTa 1abopatopHoil padotsl (JIP), BeimosnHenue kypcosoro npoekta (KII), kypcosoii
pa6otel (KP), pacuerno-rpaduueckoro 3amanmsi (PI'3), manucanue pedepara (P), acce (D),
kosutokBuyM (K), rectupoBanue (T) — HEe Tpe1yCMOTPEHBI.

2.3.2 3aHATHS CEMHHAPCKOIr0 THIA

CeMuHapckue 3aHATUS — HE IIPEYCMOTPEHBI

2.3.3 JlaGopaTopHble 3aHATHUSA

dopMa TeKyLero KOHTpoJasA(1mo

Ne ni/m Tembl 1200pATOPHBIX 3AHATHIA
He/IeJIsIM ceMecTpa)
1. BrImonHEeHHE MPaKTUYECKUX 3aJaHAN
YucieHnsle METOAbI PCHICHU 3a/1a1
1 2. Otuer o pe3yibTaTtam

OJHOMEPHOM ONTUMHU3ALNU
WHIUBUYJIHOTO 3aJaHusl.

UucneHHbIe METO/IbI O€3yCIIOBHON ONTUMH3AIUH

1.. BrinonHeHNe MPAKTUYECKUX 3aJaHui

2 (YHKIIMF MHOTHX TTEPEMEHHBIX. MeTO B 2. Oruer o pe3ynbTaTtam
NIEPBOrO MOPSIAKA. WHAMBUAYAJIBHOTO 3a1aHHS.
UucneHHbIe METO/IbI 0€3yCIIOBHON ONTUMH3AIUH 1.. BeInosHeHHE MPAKTUYSCKUX 3aaHUH
3 (YHKIIMY MHOTHX TIEPEMEHHBIX. MeToabI 2. Oryer 1o pe3yibTaTam
BTOPOT'O MOPSIKA. HWHAMBUAYAJIBHOTO 3a1aHHS.
1.. BrinonHeHne NPakTUIECKUX 3aJaHui
4 3aaun HETMHEWHOTO MMPOTPAMMHUPOBAHUS 2. Oruyer o pe3yiibTaTaM
WHAMBUAYAJIBHOTO 3a/IaHHS.
. 1.. BrinoaHeHne NPakTUYECKUX 3aJaHui
3aava 1eIOYHCICHHOTO JINHEHHOTO
5 2. Oruer o pe3ynbTaTtam
POrpaMMHUPOBaHHUS
VHJIMBUIYaJIBHOTO 3a/IaHHS.
6 3agauu TMHEHHOTO MPOrPaMMUPOBAHUS B 1.. BrinoaHeHne NPakTUIECKUX 3aJaHui

YCIIOBUSIX HEOTIPEACICHHOCTH.
[ToaroToBKa K TEKYIIEeMy KOHTPOJTIO.

2. Oruer 110
WHJIMBHTy aJILHOTO 33JIaHMsl.

pe3yabTatam

3amura naboparopHoit pabotsl (JIP), Bemonnenue kypcosoro mpoekta (KII), kypcoBoit
pabotsl (KP), pacuerno-rpadmueckoro 3amanusi (PI'3), manucanme pedepara (P), scce (9),
kostokBuyM (K), rectuposanue (T) — He IpeyCMOTPEHBI.

COJIEP)KAHUE JIABOPATOPHOM PABOTBI

Tema 1. Yucnennvie memoowvt peuieHus 3a0a4y 00HOMEPHOU ONMUMUIAUUU.

ITocraHoBKa 3agauM METOAOB HYJIEBOTO IMOpSAJAKA; CTpaTeruss IIOMCKA MUHHMYMa;
pa3paboTKa anroOpUTMOB; OLIEHKA CXOAMMOCTH METOJIOB (METOJ mepedopa, METO] TUXOTOMHH,
METOJ 30JI0TOro cedeHus, meron Pubonayun, meron PoszenOpoka, meton aedopmupyemMoro
MHOTOYTOJBHUKA, METOJ TSHKEIIOTO IIapuKa).

Tema 2. Yucnennvie memoovl 0e€3yCN08HOI ONMUMU3AUUN @YHKUUU MHOUX
nepemennvix. Memoowt nepeozo nopaoka.
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[ToctanoBka 3amauM METOJOB MEPBOrO IMOPAAKA; CTpaTerus MOUCKA MHHHUMYMA;
pa3paboTKa aJrOPUTMOB; OLCHKA CXOJMMOCTH METOAOB (METOJ I'PaJUEHTHOrO CILyCKa, METOJ
Hauckopeiiero cnycka, merog ®neruepa-Pusca, meron laBunona-®ueruepa-Ilayaiia).

Tema 3. Yucnennvie memoovl 0e3yCNO06HOU ONMUMUIAUUU QYHKYUU MHOUX
nepemennvix. Memoowt 6mopozo nopsaoka.

[TocranoBKa 3ajgaud METOAOB BTOPOrO IMOPSJIKA; CTpaTerus MOHCKAa MHUHUMYMa;
pa3paboTKa aJropuTMOB; OLIEHKAa CXOOUMOCTH MeTojoB (Mmerox Herorona, meron HeroToHa-
PaBcona, meton MapkBapa).

Tema 4. 3a0auu HeauneH020 NPOCPAMMUPOBAHUSL.

Meton mHoxureneit Jlarpamxa. Meron mrpadubix GyHkumid. Metoa 6apsepHBIX
¢ysHkumii. Metos npoekuuy rpajiueHTa.

Tema 5. 3a0aua yenouucieHHO20 TUHEIHO20 NPOZPAMMUPOCAHUS.

[TocTaHoBKM 3a7auu LIETTOYUCICHHOTO JUHEHOro nporpammupoBanus (3LJIIT). Merox
BeTBei u rpanun pemenus 3LJII. Pemenue 3amaum koMMUBOSKEpa METOIOM BETBEH M TpaHUIL.

Tema 6. 3a0auu nuneNHO20 NPOZPAMMUPOBAHUA 8 YCIOBUAX HEONPEOETeHHOCHIU.

IToctanoBkM 3amaun JuHeHoro mnporpammupoBanus (3JIII) B ycnoBusx pucka u
HeonpezaeneHHocTu. Metoas! petienus 3J1I1 B ycnoBusx prucka 1 HEONpeaeIeHHOCTH.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0oT (IIPOEKTOB)
Kypcossie pabotsl (KP) — He nmpenycMoTpeHsbl.

24  IlepeueHb Y4YeOHO-MeETOAMYECKOI0 olecreyeHHs] IS CAMOCTOSITeILHOM
patoThI 00y4aroerocs mo JMCIUNIHHE

[enpro caMOCTOSATENBHON PAaOOTHI CTYACHTA SBISIETCSA YIIIyOJleHue 3HAHUIA, TOTYYSHHBIX
B pe3ysbTaTe ayAUTOPHBIX 3aHATUU. BbIpabaThIBalOTCS HABBIKM CAMOCTOSITEIBHOW pPabOTHI.
3aKperIsoTCs OMbBIT ¥ 3HAHUSI TOJIYYSHHBIE BO BpEMS Ia0OpaTOPHBIX 3aHATHI.

No Bua camocrositenbHOM [lepeueHb y4eOHO-METOIUUECKOTO O0ECTICYCHHS JUCIIATUTHHEL
- paboTHI 10 BBITTOJTHEHUIO CAMOCTOSTEIEHON PabOThI
Meroauueckue ykazaHus AJIs TOATOTOBKY K JIEKIIMOHHBIM U CEMUHAPCKUM
[IpopaboTka u 3aHSTHSM, YTBEPKJICHHBIC Ha 3acelaHnuy Kadeaphl IPUKITaTHON
IIOBTOPEHUE MaTeMaTHKH (aKyJIbTeTa KOMIBIOTEPHBIX TEXHOJIOTHUI U PUKIAAHOM

JeKIUOHHOro MaTepuaia,|marematukn @I'bOY BO «KyOI'Y», nporokon Ne7 ot 18.04.2018 r.

1 |marepuana yyebHol 1 |Meroauueckue yKa3aHuUs MO BBIMOJHEHHIO CAMOCTOSATEIbHOM paboTHI,
HAay4HOH JIMTEpaTyphl,  |yTBepikaeHHBIC Ha 3aceaHnu Kadeapbl MPUKIAIHON MaTeMAaTHKN
MOJITOTOBKA K (akynpTeTa KOMIBIOTEPHBIX TEXHOJIOTUH U PUKJIAAHON MaTeMaTHKH
cemuHapckuM 3anatusaM  |OI'BOY BO «KyOI'Y», mpotokon Ne7 ot 18.04.2018 r.

Pesxum moctyma: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

Mertoaudeckue ykazaHus 10 BBIITOJTHEHHIO JIJA0OPATOPHEBIX padoT,
YTBEPXJICHHBIC HA 3acelaHuy Kadeapbl MPUKIATHONW MaTEMaTUKH
Q)aKYJ'II)TeTa KOMITBIOTEPHBIX TEXHOJIOTHH U HpHKJ’I&)IHOI:I MAaTEMAaTUuKHu
OI'BOY BO «Ky6I'Y», mpotokon Ne7 ot 18.04.2018 .

Pesxum moctyma: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

TTonroroBka k
J1a00PAaTOPHBIM 3aHITUAM

MeTtomuieckue yKa3aHUs 110 BBITOJHEHUIO CAMOCTOSTEIBHON pabOTHI,
3 IToaroToBka K pemieHUIO |yTBEPKACHHBIC HA 3aCeNaHuy Kadeaphl MPUKIATHON MaTEeMaTUKU
3a/1a4 U TECTOB (hakynpTeTa KOMITBIOTEPHBIX TEXHOJIOTUN M PUKIATHOW MAaTEMAaTHKH

OI'BOY BO «Ky6I'Y», nporokon Ne7 ot 18.04.2018 r.



https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
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Pesxxum nocryma: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

MeTtoandeckre ykazaHust J1sl IOATOTOBKH dcce, pedepaToB, KypCOBBIX
paboT, yTBep)KJICHHbBIE Ha 3aceJaHNH Kadeaphl IPUKIaTHON MaTeMaTHKH
(axynpTeTa KOMIIBIOTEPHBIX TEXHOJIIOTHI M TIPUKIIATHON MaTeMaTHKH
OI'BOY BO «KyO6I'Y», mpotokon Ne7 ot 18.04.2018 r.

Pesxxum nocryma: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

4 ([TogroroBka JOKJIa0B

MeTouieckue yKa3aHUs 10 BBITOJIHEHUIO pacyeTHO-TpahuuecKux
3aJlaHui, yTBepKICHHBIC Ha 3aceaHny KadeIpsl IpUKIa HON
MaTeMaTHKH (paKyJIbTeTa KOMIBIOTEPHBIX TEXHOJIOTHH 1 PUKIIATHON

matemaTuk @PI'BOY BO «Ky0I'Y», mporokon Ne7 ot 18.04.2018 .
[ToaroTroBKa K pemeHuio

5 |pacuerHo-rpaduueckux |METOAMYCCKIE yKa3aHHS 11O BBITOTHCHHIO CAMOCTOSTEIBHON PabOTEI,
3ananuii (PI'3) YTBEpP)KICHHBIE Ha 3acelaHuy Kadeapbl NPUKIATHON MaTeMaTHKH
(akynpTeTa KOMIBIOTEPHBIX TEXHOJIOTHH U PUKIAAHON MaTeMaTHKH
OI'BOY BO «KyO6I'Y», mpotokon Ne7 ot 18.04.2018 r.

Pexxum moctyma: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

MeTonnyeckue yka3aHus 0 BBIIOJIHEHHIO CAMOCTOSATEILHOM paboThI,
yTBEPK/IEHHBIE Ha 3acelaHiK Kadeapbl MPUKIaAHON MaTEMaTUKH

6 lloaroroBka k TekyiieMy |hakynbTera KOMIBIOTEPHBIX TEXHOIOTHH U HPUKIIATHON MaTEMAaTUKN
KOHTPOJIIO OI'BOY BO «KyoI'Y», mporokon Ne7 ot 18.04.2018 .

Pexxum moctyma: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

VY4ebHO-MeToIMYeCKUe MaTepualibl JUIsl CaMOCTOSITEIbHOW paboThl OOyYaroLUXcs U3
YHUCiia MHBAJIUAOB M JIMI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocTasnstorcs
B (hopMax, aJalTHPOBAHHBIX K OTPAHUYECHUSM UX 3[J0OPOBbS U BOCHPUATHUS MH(DOpMAIUH:

JUig au1 ¢ HapyLIeHUSIMU 3pEHUSL:

— B I1€4aTHOW (hopMe yBEIMUYEHHBIM HIPUPTOM,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHOM popme Ha si3bike bpaiins.

JUnist a1 ¢ HapyIIEHUsIMU CiTyXa:

— B TIe4aTHOM opme,

— B (popMe 2JIEKTPOHHOT O IOKYMEHTA.

Jljig U1 ¢ HapyLIeHUsIMA OIIOPHO-JBUTaTEIbHOTO amnmnapara:

— B Ie4aTHoM (opme,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA,

— B (popme ayaunodaiina.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
00ydaronuxcs.

3.00pa3oBarte/ibHbIEe TEXHOJIOTUH

C TOUKM 3peHHs TPUMEHSEMbIX METOAOB HCIOIB3YIOTCS KaK TPagUIMOHHBIC
I/IH(1)OpMaHI/IOHHO-06’BSICHI/IT6J'II)HI)Ie JleKkyuu, TaK U I/IHTepaKTI/IBHaH rmogayda MaTepI/IaJ'Ia C
MYyJIbTUMEANHHON crcTeMoil. KoMmbloTepHbIe TEXHOJIOTHH B JAHHOM CiIy4ae OO0eCrequBarOT
BO3MOKHOCTh Pa3HOTUIAHOBOTO OTOOPaXEHHS aJITOPUTMOB M JAEMOHCTPAIIMOHHOTO MaTepHuaa.
Takoe codyeTaHue MO3BOJIAET ONTHUMAIBHO HCHOJIB30BaTh OTBEJEHHOE BpeMs M PacCKpbIBaTh
J'IOFI/IKy 158 conepmaHI/Ie JOUCIIUITIINHBI.

Jekyuu mnpenctaBnsoT cob00il crcTeMaTH4YecKhue 0030pbl TEOPHHM ONTHMH3AIUU C
MoJjayel MaTeprasia B BUJE MPE3EHTALIHM.

Jlabopamopnoe 3anamue TNO3BOJIAET HAYUUTh CTYyACHTA NPUMEHSITh TEOPETUUYECKUE
3HAHMS TP PEIICHUH U UCCIICIOBAHUY KOHKPETHBIX 3a/a4. JIabopaTopHbIie 3aHATHS TIPOBOISTCS


https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
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B KOMIIBIOTEPHBIX Kjaccax, IpH 3TOM IMpakTukyeTrcss pabora B rpymmax. [lonxon paszbopa
KOHKPETHBIX CUTyallMil IIMPOKO HCIIOJIB3YETCs KaK IpernojaBaTesieM, TaK U CTyJAEHTaMH Npu
MPOBEJICHUH aHATN3a PE3yIbTAaTOB CAMOCTOSTEIILHON pabOTHI.

OneHka caMOCTOSITENIBHOM pabOThl CTYJIEHTOB IPOUCXOIUT 10 CPEACTBAM OLIEHKHU
WHUBUYAIbHBIX OTBETOB U JOIMOJHEHUHN Ha 3aHATHIX MO PACCMOTPEHHBIM TEMAaTHKaM.

3aHﬂTI/Iﬂ, NMPOBOAUMBIC C HCIIOJIBb30BAHUEM HHTCPAKTUBHBIX TEeXHOJIOT i

KoJsinyecTBo yacoB
Ne HaumeHoBaHue pa3jeJioB (TeM) BCEro ayJ. |MHTEPAKTHBHBI
4acoB € 4achel
1. Be3ycioBHasi olHOMepHAasi ONTHMU3AIUSA 16 2
2. Be3yciioBHAsi MHOTOMepHAasi ONITUMHU3aLsl 26 6
3. HenuHeiiHOe IporpaMMUpoOBaHue 14 2
4, CrnennajabHbIe METOABI ONITHMHA3AIHHA 12 2
‘ Hmozo no oucyunaune: 68 12

Jns muu ¢ HapymeHUsIMU 3pEHHUS:

— B [1€4aTHOW (hOpMe YBEIIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1st JIUI ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHoOU hopme,

— B (hpopMe 3JIEKTPOHHOTO JIOKYMEHTA.

JList L ¢ HapyIEeHUsIMU OIIOPHO-BUIaTEIbHOTO almapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUis A1l ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/10pPOBBSI IIPEIYCMOTpPEHA OpraHMU3alus
KOHCYJIBTAIMI C UCTIOJIb30BAaHUEM DIIEKTPOHHOMN TIOYTHI.

JIaHHBINA TepeyeHb MOXET ObITh KOHKPETH3HPOBAH B 3aBUCUMOCTH OT KOHTHHICHTa
oOyyJaromxcs.

4. OueHOYHbBIE CPeICTBA /I TeKYLIero KOHTPOJIsI yCleBaeMOCTH, POMeKYTOYHOI
aTTeCTALMH 110 UTOTaM OCBOCHHS JMCIUIIIHHBI

OneHouyHble CpeACTBa MpeIHAa3HAYeHbl JJIs KOHTPOJS M OLEHKH 0Opa3oBaTeIbHBIX
JOCTMDKEHUH  0Oy4YarolMXcsi, OCBOMBIIMX HpOrpaMMy Y4eOHOW JUCHUIUIMHBI «MeTobl
ONTUMU3ALM.

OneHouHbIE CpeCTBa BKIKOYAET KOHTPOJIbHBIE MAaTEPUAIIB] ISl IPOBEACHUS TeKyUIero
KOHTPOoJIA B (opMe HHIUBUIYAJbHBIX CAMOCTOSITENBHBIX 3aJaHuil W MPOMEKYTOUHOMI
aTTecTanuu B GopMe BOIPOCOB K IK3AMEHY.

OneHouHblE CpencTBa Uil WHBAIMIAOB M JUI C OIPAHMYEHHBIMH BO3MOXHOCTSIMU
3/I0pOBbsI BEHIOUPAIOTCA C YYETOM UX WHAMBHUIYATbHBIX ICUXO(PU3UUECKHX 0OCOOEHHOCTEM.

— TpU HEOOXOIUMOCTH HWHBAJIWAAM W JIMIAM C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3/10pOBb MTPENOCTABIIAETCS JOMOJIHUTEIBHOE BPEMSI ISl IOATOTOBKM OTBETA HA 3K3aMEHE;

— NP MPOBEACHUN MPOIETypPbl OLIECHUBAHUS PE3yJIbTaTOB 00YUYEHHS] WHBAJINAOB U JIUI] C
OTpaHMYEHHBIMH BO3MOXHOCTSIMU 310POBbsI MPEAYCMATPUBAETCS MCIIOIb30BAaHUE TEXHUYECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX MHIMBUIYAJIbHBIMU OCOOEHHOCTSMU.

— IIpY HEOOXOAUMOCTH Il 00YUAIOIIUXCS C OTPAaHMYEHHBIMU BO3MOXXHOCTSMU 3]I0POBbS
U UHBAJUAOB IIpOLIEypa OLIEHUBAHUS pE3ylbTaTOB OOYYEHHS MO JUCHUILUIMHE MOKET
IIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

[Tponienypa oneHMBaHUs Pe3ysbTaTOB OOyUY€HMs] MHBAIMIOB U JIUI C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMH 3JI0POBbsSI 110 JUCHUIUIMHE (MOJIYJIIO) MperlycMaTpUBaeT IpeloCTaBICHUE



uHpopManuu B (opMax, aJaNTHPOBAHHBIX K OTPAHHYCHHSIM
uHpOpMaLUu:
JUJist U1 ¢ HApyIICHUSIMH 3PSHHS:

— B Ie4aTHOM (hopMe yBEITMUYSHHBIM HIPU(TOM,
— B popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUnist U1 ¢ HapyIICHUSIMH CITyXa:

— B IIe4aTHOM (opme,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

J1J1st U1 ¢ HapyIICHUSIME OTIOPHO-JIBUTATEIBHOTO amapara:
— B miedaTHoi opme,

— B popMe PIIEKTPOHHOTO JIOKYMEHTA.
JlaHHBI TIepeueHb MOXET ObITh KOHKPETH3HMPOBAH B 3aBHCUMOCTH OT KOHTHMHIEHTA
oOyyJaronuxcs.

WX 3J0POBBS

U BOCIIPHATHUA

CprKTypa OLHCHOYHBIX CPEACTB NJA TeKyIIIeﬁ H HpOMe)KyTO‘lHOﬁ aTTeCTallun

HaumMmeHoBaHue O11eHOYHOTO

Ne Kon n CpencTBa
~ | HamMeHOBaHHE PesynbraTel 00y4ueHus . [pomexyTou
/1 Texkymuit
HHIHKATOpa Has
KOHTPOJIb
aTTecTalys
e TumoBble pelieHUs, MateMarhudeckue monenu, | Pasmen 1 u 2 Bonpoc na
OUONIHOTEKH TPOTPAMMHBIX MOJIyJIeH, Imadaonsl, | 3ananue 1, 3 9K3aMeHe
KJIacChl 00BEKTOB, MCHOIb3yeMbIe NpU paspaborke | UnmmBunyansnas | 1-12
NPOrPaMMHOT0 00eCIICYeHHS 3amada 1, 2
e Meroasl M CpEACTBA  MPOCKTUPOBAHUS
NPOrpaMMHBIX HHTEpdeiicoB
e VHCTpyMEHTHI M METOABI NPOSKTUPOBAHUS U
nm3aitaa IC
e OcHOBBI IIPOrPaMMHPOBAHUS u
UH(OPMALMOHHBIX TEXHOJIOTHH
MnK-1 e CoBpeMeHHbIE  OOBEKTHO-OPHEHTHUPOBAHHbIC
(D/03.6 31.2) | S3BIKM OPOTrpaMMHUPOBAHUS
(D/03.6 31.5) o CoBpeMeHHBIC CTPYKTYPHEIC SI3BIKU
(C/16.6 31.2) MIPOTPaMMHPOBAHUS
(C/16.6 3n.8) e Merosl aHauM3a u 06006mIeHMs
(C/16.6 31.9) | oTeuecTBEHHOTO M MEXIyHApOJHOI'O OINbITA B
(C/16.6 31.10) | oGmacT 3HAHMS MATEMaTHYECKHX W €CTECTBEHHBIX
(A/01.53n.2) | mayk, nporpaMMHMpoBaHus ¥ HH(OPMAIMOHHBIX
(A/Ol.5 3H.3) TEXHOJIOTUMN
1 (A/01.5 [p.1) e Meroasl u

(D/03.6 Y.1)
(C/16.6 V.1)
(A27.6 Y.1)
(A/01.5 Y.3)
(D/03.6 Tr.2)
(A/01.5 T.3)

CpeICTBa  IUIAHUPOBAHHUA U
OpraHW3alliil HCCIICOBaHUN © pa3padOTOK B
00JacTH 3HAHHUS MAaTEMAaTUYECKUX M €CTECTBEHHBIX
HAyK, TPOTPAMMHPOBAaHUS U HWH()OPMAIOHHBIX
TEXHOJIOTU I

o JleaTenbHOCTh, HANpaBICHHAs Ha pCIICHHE
3amay AHATUTHYECKOTO Xapakrepa,
MpeAnoyaralomx  BBEIOOp ®W  MHOTOOOpasue
aKTyaJbHBIX CIOCOOOB pEIICHHs 3aaad B 00JACTH
3HAaHUA MaTEMAaTHYCCKUX MW CCTCCTBCHHBIX HAYK,

MIPOTPaMMHPOBAHUSA Hu MHPOPMAITMOHHBIX
TEXHOJIOTUH

e lcmoan3oBaTh CYLIECTBYIOILIHE THUIIOBBIE
pelenns Hu 1a0JIOHEI TIPOEKTUPOBAHHUS

MIPOTPaMMHOTO O0ECIICUCHHsT HAa OCHOBE 3HAHUN H
MoOJIeNiell MaTeMaTHIECKUX U €CTECTBCHHBIX HAyK

e KoaumpoBare Ha S3bIKaX IPOrPaMMHUPOBAHHS
QITOPUTMBI U MOJETH B 00JACTH MATEMAaTHYCCKUX
U ©eCTCCTBEHHBIX HayK, NIPOTPAMMHPOBAHHUA W
WH(POPMAIMOHHBIX TEXHOJIOTHI
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e AHanM3MpOBaTh BXOJHBIE JaHHbBIC

e JIpuMeHATP  METOABI  aHaNM3a  HAy4HO-
TEXHHUYECKOH MH(POPMAIMM C HCIOJIb30BAHUEM
0a30BbIX 3HAHMH MaTEeMaTHYECKUX M €CTECTBEHHBIX
HayK, INPOrpaMMHUpPOBaHHsS W HH(OPMAIMOHHBIX
TEXHOJIOTUI

e [IpoextupoBanue CTPYKTYp
MIOCTPOEHHE MATEMaTHYECKUX MOJENEH

e (Coop, obpaboTka, aHamU3 1 0000IICHNE
pe3yJIbTaTOB KCIEPUMEHTOB M UCCIIENOBAHUN B
o0nacTy 3HAHUH MaTeMaTHIECKUX U €CTECTBEHHBIX
HayK, TPOrpaMMHPOBaHUS 1 HH)OPMAITOHHBIX
TEXHOJIOTUH

JIaHHBIX,

e CrocobeH MPUMEHAThL €CTECTBEHHO-HayuHble u | Pasmen 3 Bonpoc na
0OIICHHKEHEPHBIC 3HaHUS, MeTonbl | 3anaHue 5 9K3amMeHe
MaTeMaTHYECKOr0 aHauM3a W MojeiupoBanus, | MHIuBUIyaneHas | 13-23
TEOPETHYECKOTO u 3KCIIEPUMEHTAIBLHOTO | 3a7aya 3
HCCIIEJOBAHMS B TPOPECCHOHATIBHON IeSTENbHOCTH
e lcnomp3oBaTh  CYIISCTBYIOIIME  THUIIOBEIC
penreHns u 10 TOHBI NPOCKTHPOBaHHS
POrPaMMHOTO obecredeHus, NPUMEHSTH
OMnK-1 €CTECTBEHHO-HAayYHBIC u OOLICHHKEHEPHBIC
MOTIK- 3HaHWS, METOJbl MaTeMaTHYeCKOro aHau3a H
ié(86603]1-{63) MOZCIUPOBaHUS, TEOPETUYECKOTO u
9KCIIEPUMEHTAIBHOTO UCCIIeIOBaHHUS B
11/1(3)1(_)[(15(6 01 npo(eCCUOHANBHOM JeATENLHOCTH
D' /0(3.0' 6V.1) e Pa3paboTka Ha OCHOBE 3HAHUH, NMOIYYCHHBIX B
MOIIK- obmnactu MaTeMaTH4ecKoro aHaM3a u
1,5(06.001 MO/JICJTUPOBAHHS, TEOPETHYECKOTO u
D/03.06 Ta.1) 9KCIICPUMEHTAIBHOTO HUCCIICAOBAHMS, H3MCHEHUE H
HOIIK- COTJIACOBaHHUE APXUTEKTYPBI HPOrPaMMHOI0
1.8(40.011 obecrieyeHHss C CHCTEMHBIM  aHAJIUTHKOM H
A/02.5 [Tp.2) APXUTEKTOPOM MPOrPaAMMHOTO 00eCIIeUEHHS
e JlesATenbHOCTh, HANpaBICHHAas Ha pelieHHe
AQHATUTUYECKUX 3a/1a4, NMPEAIOJararonux BEIOOp U
MHOroo0pasue akTyaJlbHbIX CIOCOOOB peIIeHHUs
3ajia4, ¢ UCIOJb30BAaHUEM ECTECTBEHHO-HAy4YHbIC U
00IIEMHKEHEPHBIX 3HaHMH, METO/IOB
MaTeMaTHYecKOro aHaju3a M  MOJEIHPOBAHMS,
TEOPETHYECKOTO u 9KCTIEPUMEHTAIBHOTO
HCCIIeJOBAaHMS B TPOPECCHOHATIBHON IESTENbHOCTH
nK-1 . TumoBsle  pemeHusi, Maremarudeckue | Paszmen 4 Bonpoc na
(D/03.6 3n.2) MojenH, OHONMOTEKH NPOrpaMMHBIX MoayJei, | 3amaHue 6 oK3ameHe
(D/03.6 31.5) 11abJIoOHbI, KJIAacChl OOBEKTOB, UCIOJb3yemble Npu | MHnuBuayansHas | 24-29
(C/16.6 31.2) pa3paboTke IPOrpaMMHOTO 00eCTICUEHHSI 3amada 3
(C/16.6 3n.8) . Metoasl M cpeacTBa IMPOEKTUPOBAHUS
(C/16.6 3n.9) IIPOTrpaMMHBIX HHTEp(deiicoB
(C/16.6 31.10) | WHCTpyMEHTHI U METOABI IPOEKTUPOBAHUS
(A/01.53n.2) u auzaitna MIC
(A/01.5 3n.3) . OcHOBBI IpOTrpaMMUPOBAHUS u
(A/01.5 Ip.1) | nH(MOPMAITMOHHBIX TEXHOJIOTHH
(D/03.6 Y.1) . CoBpeMeHHbIE 00BEKTHO-
(C/16.6 Y.1) OpUEHTHPOBAHHBIE SI3BIKH IPOTPAMMHUPOBAHNS
(A27.6Y.1) . CoBpeMeHHEbIE CTPYKTYpHBIE S3BIKU
(A/01.5Y.3) MIPOTPaMMHPOBAHHS
(D/03.6 Tn.2) . Mertonabt aHanm3a u 006001

(A/01.5 Ta.3)

OTCUCCTBCHHOTO W MCKAYHAPOJHOI'0 OIlbITa B
00J1aCTH 3HAHHMS MAaTEMAaTHYECKHX M €CTECTBEHHBIX

OIIK-1 HayK, INPOrpaMMHUpPOBaHHS W HH(OPMAMOHHBIX
HOIIK- TEXHOJIOTUil
1.1(06.016 . Metoasl M cpelncTBa IJIAHUPOBAHUS WU
A/30.6 3u.3) OpraHM3allMy _ MCCIEAOBaHUN M pa3paboToK B
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VOIIK-
1.3(06.001
D/03.06 V.1)
HOITK-
1.5(06.001
D/03.06 Tx.1)
HOIIK-
1.8(40.011
A/02.5 JIp.2)

o0nacTy 3HaHUSI MAaTEMaTHYECKUX U €CTECTBEHHBIX
HayK, IpPOrpaMMHUpPOBaHHS W HWH(OPMALMOHHBIX
TEXHOJIOTUH

. JledaTenbHOCTh, HAIIpaBJIEHHAs! HA PElICHHE
3amaq aHAJIMTHYECKOTO Xapakrepa,
NpeAroaralouXx  BBIOOp W MHOrooopasue
aKTyaJbHBIX CHOCOOOB pelIeHHs 3a/Jad B OOJIACTH
3HAaHMWS MAaTEeMAaTHYECKUX M ECTECTBEHHBIX HayK,

MIPOTPaMMHPOBAHU u HHPOPMATHMOHHBIX
TEXHOJIOTHHA

. Vcnonp30BaTh CyIIECTBYIOIINE THIIOBHIC
peeHus " 1a0JIOHBI MIPOEKTHPOBAHUS

IporpaMMHOTO obOecrieueHysl Ha OCHOBE 3HAHHUH U
MOJeJIe MaTeMaTUUYECKUX U €CTECTBEHHBIX HayK

° KOZ[HpOBaTL Ha SA3bIKaxX
nporpaMMupOBaHug  aJiTOPUTMBI U MOJCIU B
00J1acTH MaTeMaTHYECKHMX M €CTECTBEHHBIX HayK,

MIPOrPaMMHUPOBAHUS u HH(POPMAUOHHBIX
TEXHOJIOTHH

. AHanM3upoBaTh BXOTHBIC TaHHEIC

. [IpuMeHATP METOABI aHaW3a HAYYHO-

TEXHUYECKOH WHPOPMAIMH C HCIOJIH30BAHUEM
0a30BBIX 3HAHMI MaTEMaTHYECKUX M €CTECTBEHHBIX
HAyK, TMPOrPaMMHPOBAHUS U HH()OPMAIHOHHBIX
TEXHOJOTUi

. IIpoekTupoBanue  CTPYKTyp  JaHHBIX,
MOCTPOEHHUE MaTEMATHYECKUX MOJIEIei
. Co6op, 00paboTka, aHamU3 W 000OIICHHE

pPe3yibTaTOB JSKCIEPUMEHTOB M HCCIEIOBAaHUA B
00JacTH 3HAHWH MaTEMaTHYCCKUX M €CTECTBEHHBIX
HayK, TPOTPAMMHPOBAaHUS ¥ WH()OPMAIOHHBIX
TEXHOJIOTUH

. CrmocobeH  MPUMEHSATh  €CTECTBEHHO-
Hay4YHbIC W OOLICHH)XCHEPHBIC 3HAHUS, METOJBI
MaTeMaTHYECKOTO aHajih3a ¥ MOJICITHPOBAHUA,
TEOPETUIECKOTO u AKCIIEPUMEHTATILHOTO
HCCIeI0OBaHUS B MPOGECCUOHATBHON AESITeTbHOCTH
. Hcnonp30BaTh CyIIECTBYIONIUE THUIIOBBIC
petieHus " mabJI0HbI MPOEKTUPOBAHUS
MIPOrPaMMHOTO obecrieyeHus, MPUMEHSATD
€CTeCTBCHHO-HAyYHBIC u oOTIenHXeHePHBIC
3HAaHUS, METOABl MaTeMaTHYEeCKOTO aHalnW3a |
MOJICIAPOBAHHS, TEOPETUIECKOTO u
AKCIEPUMECHTAIBHOTO HCCIICIOBAHUS B
po¢eCCHOHATBHOM NeATeTPHOCTH

. PaspaboTka Ha OCHOBE 3HAHUH,
MOJIYYCHHBIX B 00JACTH MaTeMaTHYEeCKOTO aHaIHM3a
u MOJECITUPOBAHUS, TEOPETUIECKOTO u
AKCIIEPUMEHTAILHOTO UCCIICOBAHMSI, U3MEHEHUE U
COTJIaCOBAHHE aApPXUTEKTYPbI MPOrPaMMHOTO
obecriedeHsi € CHCTEMHBIM  aHaJUTHKOM |
APXUTEKTOPOM MPOTPAMMHOTO 00eCTIeUeHHs

. JlesiTeNnbHOCTD, HalpaBJieHHAs! Ha pelIeHHe
AHATTUTHYCCKHUX 3aJad, MPEIIOIaraliuX BEIOOp U
MHOT000pa3ne aKTyalbHBIX CIIOCOOOB pEIICHHS
3a/1a4, C UCMOJIb30BAHUEM €CTECTBEHHO-HAYUHbIE U

OGIIIGI/IHXCCHCPHLIX 3HaHHﬁ, METOA0B
MAaTeMaTu4eCKoro aHajiu3da MW MOACIMPOBAHUS,
TEOPETUICCKOTO n OKCIICPUMEHTAIIBHOT'O

HCCIIeIOBaHUS B IPOGECCHOHATBHON ACSITEIbHOCTH
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TunoBble KOHTPOJIbHBbIE 3aJaHUsl WJIM HHbIe MaTepHaJbl, Heo0XoaAMMbIe s
OLIEHKM 3HAHWIl, YMEHNH, HABBIKOB U (MJIH) ONBITA JeSTEIbHOCTH, XaPAKTEPU3YIOUIUX
Tanbl GopMHUPOBAHNMS KOMIIETEHIMH B NPoLiecce 0CBOEHHUsI 00Pa30BaTeIbHOM MPOrPaMMBbl

IlepeyeHb HHAUBHAYAJIBHBIX CAMOCTOSITEILHBIX 3aJJaHUH 1JI51 TEKYIIEro KOHTPOJIs

3aoanue 1. JlokazaTh CBOWCTBAa YHUMOJAIBHBIX (DYHKIUH. VCronb3ys KIACCHYECKUA METOJ,
peunth 3a7auy (UuauBuayanbHas 3aj1aua 1) HaXOKICHUS IKCTpeMyMa QyHKIIUU
OJIHOTO.

3adanue 2. Haniucath 1 OTJIQANTh NPOTrPaMMy YHCICHHOTO petieHus 3aaaun (MHauBuyaibHas

3aja4a 1) HaxO0XJACHUS MUHHMyMa (YHKIHUH OIHOTO MEPEMEHHOIrO, MCIOJIb3Ys
METOJ TUXOTOMHH, METO/I 30JI0TOT0 CeUeHHsI, MeTo 1 PHUOOHAYYH.
3aoanue 3. Vicnonb3yst KJIacCHUECKUH MeToJ, pemmth 3amady (MuauBuiayanbHas 3ajava 2)

HAaXOXKACHUA DKCTpEMYyMa (I)YHKI_II/II/I MHOT'UX IICPECMCHHBIX.
3aoanue 4. Hanvcats u OTJIIAAUTD IMMPpOrpaMmy YUCJICHHOTO PCIICHUA 3ada4Yun (MHHHBHI[V&JIBH&H

3aj1aua 2) HAXOXKACHHS MUHHUMYyMa (DYHKIHMHM MHOTHX MEPEMEHHBIX, HCIOJb3Ys
METOJI HaucKopeumero cmycka, Meron Heroorona, meron Herorona-PaBcona u
metoa Pneruepa-Pusca.

3aoanue 5. Vicions3ys meron MHOKHUTENeH Jlarpamka, pemnts 3anady (UHauBuyanbHast

3aja4a 3) HaXOXKACHUS YCIOBHOIO MHHUMyMa ()YHKIIMU MHOTHX ITEPEMCHHBIX.
3aoanue 6. Harucatp 1 OTIauTh IPOrpaMMy YHCICHHOTO penieHus 3anaun (MuanBuayanpHas

3aj1aua 3) HAXOXKACHHS YCIOBHOIO MHHUMyMa (YHKIMH MHOTHX MEPEMEHHBIX,
UCTIONB3YS METO/ IITPAPHBIX (YHKITHA.

UnpuBuayaneHas 3agaua 1. Haiitu mMunmMym ¢yskuuu ogmoro mepemensoro f (X)

(0=0,2; £€=0,5) (3a0anue 1, 2).

1. f(x)=x*-2x+3, [-2;8] 11. f(x)=x*-6x+13, [0;10]
2. f(x)=x*-2x+5, [-2;8] 12. f(x)=2x?-12x+19, [0;10]
3. f(x)=2x?-2x+3/2, [-2;8] 13. f(x)=x%-4x+6, [0;10]

4. f(X)=x"+6x+13, [-6;4] 14. f(x)=x*+2, [-3;7]

5. f(x)=x?—-4x+7, [0;10] 15. f(x)=x?+2x+4, [-3,7]

6. f(X)=x*+4x+5, [-4;6] 16. f(x)=2x*+2x+5/2, [-3,7]
7. f()=2x* +2x+7/2, [-3,7] 17. f(x)=3x* —x+4, [-4;6]

8. f(x)=x>—6x+12, [1;11] 18. f(x)=x? +4x-1/4, [-2;8]
9. f(X)=x"+4x+6, [-4;6] 19. f(x)=x*+3x-10, [-2;8]
10. f(x)=2x?-2x+5/2, [-1,9] 20. f(x)=x>+6x+2, [-4;6]
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UupuBuiyanbHas 3a1a4a 2. Haifty MuauMyM QYHKIME JBYX HepeMeHHbIX | (Xl, X2) B

(2, X0 (za0anue 3, 4).




f(X) =X +5X5 — X, X, + X,

f(X)=2X7 +3X5 — X X, + X,

- X, = (-1,2;1) H X, = (1 3)

, f(X)=XZ +4X5 — X Xy + Xy, ” f(X) =37 +4X2 — 2% X, + Xy,
%, =(31) %o =(2;15)

5 f(X) =X +7X5 — X Xy + Xy, i f(X) =X +5X2 + X X, + Xy,
%o =(1111) X%, =(L1)

. f(X) =X +8XF — X X, + X, y f(X) = X7 +4X5 + X Xy + Xy,
X, =(15;01) %, =(31)

- f(X)=2X2 + X5 — X, Xy + Xy, 5 f(X) = X2 +6X5 + X, X, + Xy,
%, =(2;2) X, =(15;11)

A f(X)=3x7 + X5 — %X X, + Xy, " F(X) =X+ TX5 + X Xy + X,
X, =(1,5,15) X, =(1111)

, f(X)=5% + X5 — X, X, + X, . f(X)=X{ +8X5 + X X, + X,
X, =(15;1) " X, =(15;05)

. f(X)=6X + X5 — X, X, + X, 5 f(X)=2XZ2 + X5 + X Xy + Xy,
% =(21) % =(22)

. f(X)=TX] + X5 — X Xy + Xy, " f(X)=3% + X5 + X X, + X,
X, =(L2) " X, =(15;15)

0 f(X)=8% + X5 — X X, + X, 20, f(X) =5X + X5 + X, Xy + Xy,

X, =(2;2)

X, = (15;1)

WnauBuayanbHas 3af1aya 3. HalfTi ycrnoBHBII MUHUMYM (YHKIIMH MHOTUX ITEPEMEHHBIX

f (X, X,) (3a0anue5, 6).

f(X) =X +5XF — X X, + Xy,

f(X)=2% +3%X5 — X X, + X,

1, 11,
X + X, =1 X +2X, =1

, f(X) = X2 +4X5 — X Xy + Xy, b f(X)=3%2 +4X5 — 2% X, + Xy,
2% + X, =1 X + X, =1

5 f(X) =X +7X5 — X Xy + Xy, i f(X)=X7 +5%X5 + X, X, + X,
X, + X, =2 2%, + 3%, =1

. f(X)=X2 +8XZ — X, X, + X, y f(X) = X2 +4X5 + X Xy + Xy,

2%, + 3%, =1

X + Xy =2
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. f(X)=2% + X5 — X Xy + Xy, 5 f(X) =X +6X5 +X X, + X,
X, + X, =3 X + 3%, =1

; f(X)=3% + X2 — X X, + X, " f(X)= X2 +7X5 + X Xy + Xy,
2% + X, =1 X + X, =1

, f(X) =5X] + X5 — X, X, + X, . f(X) =X +8X2 + X, X, + X,
X, + X, =1 3X; + X, =2

. f(X)=6% + X5 — X, X, + X, 5 f(X)=2XZ2 + X5 + X Xy + Xy,
2%, +3%, =1 X +X, =5

. f(X)=Tx2 + X5 — X Xy + Xy, L f(X)=3%X2 + X2 + X, X, + X,
X + Xy =2 2% + X, =1

0 f(X) =8X] + X5 — X, X, + X, 20 f(X) =5X] + X5 + X X, + X,
2% + X, =3 X + X, =1
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10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Donp OLEHOYHBIX CPEICTB /LISl IPOBE/XEHHS] NMPOMEKYTOYHOM aTTeCTAUNU
[TPUMEPHBIN ITEPEYEHB BOITPOCOB K 3AUYETY/SK3AMEHY

Onnomepubiii mouck. Teopema Mak-Jlopena.

YHumonansable QyHKIUN. CBOMCTBA YHUMOJANbHBIX (DYHKIIHH.

Meron 1uXoTOMUU.

Meton ®ubonayuu.

Meron 30510TOr0 ceueHus.

Teopembl 0 HEOOXOIMMOM U JOCTaTOUYHOM YCJIOBUHU dKcTpemyMa. Kitaccuueckuit
AITOPUTM.

JleMMBI 0 HarmpaBiIeHUAX Cycka (0e3yciioBHAs ONTUMHU3AITHS).

I'panvieHTHBIN METOL.

O000meHHsIii MeTox HproTOHA.

Meron TsKenoro mapuka.

Meron cOnpsiKEHHBIX TPAJUEHTOB.

Knaccugukarus u 0030p MeTo10B 6€3yCIIOBHON ONTUMM3ALINH.

Knaccudukanus 3agad HelTMHEHHOTo nporpaMmMupoBanus. JIeMMbl 1 1 2 0 BOBMOXKHBIX
HarpaBiIeHUsX (YCIOBHAs ONTHUMHU3ALIUSA).

Teopema 1 0 HE0OOXOIUMOM YCIIOBUHU YCIOBHOI'O MUHUMYMa.

Teopema dapkama. Teopema 2 0 HEOOXOIMMOM YCIOBUH YCIIOBHOIO MUHUMYMA.
IIpaBuno mHOXkuTenen Jlarpanka s 3a1a4 ¢ OTPAaHUYECHHUSIMHU TUIIA PABEHCTBA.
ITpaBuiio MHOXUTENEN Jlarpanka JUist 3a1a4 C OTPaHUYEHHUSMH TUIIA HEPABEHCTBA.
Boinyxkibie QyHKIMH.

Teopema Kyna-Taxkkepa.

Teopust 1BOMCTBEHHOCTH. TeopeMa TBOMCTBEHHOCTH. J[BOMCTBEHHBIE METO/IbI.
Meron npoekuuii.

MeTo BHYTPEHHHUX U BHEIIHUX MITPAPHBIX PYHKINHN.

Meroz BO3MOXKHBIX HaIlpaBJICHUM.

[TocTaHOBKM TPaHCHIOPTHOM 3a7a4u. MeTObl pelIeHUsI TPAHCIIOPTHOM 3a7a4H.
ITocTaHOBKHM 3a/1a4M LIETOYUCIEHHOTO JIMHEHHOro nporpammupoBanus (3LIJIIT). Meronbt
pewmenus 3LJIIT.
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26. Meton BetBeit u rpanut pemennst 3LJIIT.

27. Pemrenue 3a1auu KOMMUBOSDKEpA METOJOM BETBEH U TPaHUIL.

28. ITocTaHOBKY 3a/1auu THHEHHOTO nporpamMmvupoBanus 3JII1 B ycroBusx pucka u
HeonpeaeneHHocTu. Meroas! peutenust 3J1I1 B ycnoBusx pucka U HeONpeaeIeHHOCTH.

29. 3JIIT u Teopust urp.

Kpurtepun oneHuBaHus pe3yabTATOB 00y4eHUs!

Onenka Kputepnu onieHUBaHUS 10 YK3aMEHY
Bhicokuit OLEHKY ~«OTIYHO»  3aCIIyKHUBACT CTYIEHT, OCBOMBILUHN 3HaHU,
YPOBEH «5% YMEHUS, KOMICTCHUMH M TEOPETHUCCKHH Marepual 6e3 mpoOenos;
(oTmuro) BBINOJIHUBUIMKA BCE 3aJlaHMsl, IPEIyCMOTPEHHbIE YUeOHBbIM IUIAHOM Ha
BBICOKOM Ka4yeCTBEHHOM YPOBHE; NPaKTUYECKHE HaBBIKU
1po¢eCCHOHATILHOIO IPUMEHEHUsI OCBOCHHBIX 3HAHUH C(OPMHUPOBAHBI.
Cpennuit OILICHKY «XOpOILO» 3aCIyXHBAET CTYAEHT, NMPAKTUYECKH MOIHOCTHIO
YPOBEHbB «4» OCBOMBIIMN 3HAHMs, YMEHHUS, KOMIIETEHLMH M TEOPETHUYECKHI
(xoporo) Marepual, y4eOHbIe 3aJaHus HE OLEHEHBl MaKCHMAaJIbHBIM YHCIIOM
0aJy10B, B OCHOBHOM C(hOpMHUPOBAJ IPAKTUYECKUE HABBIKH.
[ToporoBerii OILICHKY «Y/IOBJIETBOPUTEIHHO» 3aCIy>KUBACT CTYJEHT, YaCTUYHO C
YPOBEHbB «3» npoberaMyd  OCBOMBIUMI  3HAaHUS, yYMEHHUsS, KOMIETEHIMH MU
(ynoBineTBOpUTE | TEOPETUYECKUMH MaTepuall, MHOIMe YyueOHble 3adaHus jau0o He
JIBHO) BBIMIOJHWI, JIMOO OHU OLEHEHbl YHUCIOM OamioB ONU3KUM K
MUHHMaJIbHOMY, HEKOTOPBIE MPAKTHYECKHUE HABBIKK HE C(HOPMHUPOBAHBI.
MUHHMMaIBHBIH | OLEHKY «HEYJO0BJIETBOPUTEIbHO» 3aCIyKUBAET CTYACHT, HE OCBOMBILUI
YPOBEHB «2) 3HAHUS, YMEHUs, KOMIIETCHIIMM U TEOPETUYECKUN MaTepuall, yueOHbIe
(HeyOBJIETBOPH | 3aJaHUs HE BBIIOJIHUI, IPAKTUYECKHE HABBIKU HE C(OOPMHUPOBAHBI.
TEJIHLHO)
OneHoUHBIE CpencTBA Ui HMHBAJIUAOB W JIUIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU

3J10pOBbsI BHIOUPAIOTCA C YYETOM UX WHAMBUIYATbHBIX ICUXO()HU3UYECKHX OCOOEHHOCTEH.

— TMpH HEOOXOJAMMOCTH WHBAJHMIAM M JIMIAM C OTPaHUYEHHBIMH BO3MOXXHOCTSIMH
3J10pOBbsI NIPEIOCTABIISIETCS IOMOTHUTEIBHOE BpeMsl JUIsl TOJrOTOBKHM OTBETA HA HK3aMEHE;

— TIPH TIPOBENICHUH TPOLIEAYPHI OIICHUBAHUS PE3yJIbTATOB 00yUEHHSI MHBAINIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBBS IPEAYCMATPUBAETCS UCIOIb30BAHUE TEXHUUYECKUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C X WHAWBUIYAITBHBIMA OCOOCHHOCTSIMH,

— IIpU HEOOXOIMMOCTH JJIs1 00YHaroIUXCsl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBBS
U WHBAIWAOB TIPOIEAypa OICHUBAHUS pE3YJIbTaTOB OOYYEHHUS 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tponienypa oneHMBaHUsI Pe3yJIbTATOB OOYUYCHHS WHBAIWIOB U JIUI] C OTPAaHWYCHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsSI 110 JUCHUIUIMHE (MOJYJIIO) IpelycMaTpuBaeT IpeloCTaBICHUe
uHpopManuu B (opMax, aJaNTHPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

J171st TUTT ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jnist U1 ¢ HapyIIEHUsIMH CITyXa:

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOT O TIOKYMEHTA.

J1iist T ¢ HApyIIEHUSIMH OTIOPHO-JIBUTATEIBHOTO armapara:

— B Ie4aTHoi (opme,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA.

JIaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyJaronuxcs.



5.YYEBHO-METOAHYECKOE N HNH®OPMAIHMOHHOE OBECIIEYEHHUE
YYEBHOU JUCHUIIJINHBI

5.1 YueOnasi iutepaTypa
OcHoBHasi JuTEeparypa:
1. CempoBa, Haramps MuxaiimoBHa YUucIeHHBIE METOIbI pEHICHUS 3a1ad OJHOMEPHOM

OesycnoBHoi ontumusanuu / CeumoBa, Hartamps MuxaitnoBna, Kamaiguna, ['anuna
Bennamunosna; H. M. Cemmosa, I'. B. Kanaiinuna; M-Bo oOpa3oBanust u Hayku Poc.
Oenepannn, KyOanckuit roc. yH-T. - Kpacnomap: [KyOaHckuii rocymapCTBEHHBIN
yHuBepcuter], 2012. - 37 c.

2. Jleroma, T.A. Meroasl ontumm3anuu. [Ipaktuueckuii Kype : yueOHoe mocobue / T.A.
JleroBa, A.B. IlanrtenmeeB. - M. : Jloroc, 2011. - 424 c. - (HoBas yHHBepcuTEeTCKas
oubmuoreka). - ISBN 978-5-98704-540-4 ; To xe [DOnekrtpoH-Hbiii pecypc]. - URL:
https://biblioclub.ru/index.php?page=book_red&id=84995&sr=1.

3. Cyxapes, A. I'. MeToasl onTuMu3anuu [IDNEKTPOHHBIN pecypc] : yUeOHHK U MPAKTHKYM
1uist OakanaBpuata u mMaructparypsl / A. I'. Cyxapes, A. B. Tumoxos, B. B. ®denopos. - 3-¢
u3l., uchp. u jgoi. - M. : FOpaiit, 2017. - 367 c. - https://biblio-online.ru/book/FBDEFODD-
58E4-4241-BFEC-5A6E28E22FES.

Jlj1 OCBOEHUS JUCHMILIMHBI MHBAJIUAAMHU U JINLAMU C OTPAaHUYEHHBIMU BO3MOKHOCTIMHU
3I0POBbsI UMEIOTCSI U3JJaHHSI B SJIEKTPOHHOM BHJIE B 3JIEKTPOHHO-OMOIMOTEUHBIX CUCTEMAX
«JIaup» u «tOpaiiry.

JlonoJiHUTE/ILHASA JIUTEPATYpA!
1. Ocrposckuii, ['ennaguii Mapkouu. OnTumu3zanus TeXHUUYeCcKux cucteM / OCTpOBCKUiA,

I'ennaauit MapkoBuu, 3ustaunoB, Hanup HuzamoBuy, JlanteBa, Tarbsina BiagumupoBHa;
I'. M. Octposckuii, H. H. 3usatnunos, T. B. JlanteBa. - MockBa: KHOPYC, 2012. - 422 c.:
wi. - bubnuorp.: c. 404-411. - ISBN 9785406010945.

2. 3acsako, Onbra BnamumuposHa. MccnenoBanue omepauuit: [mpaktukym| / 3acsko,
Onsra BnagumupoBHa, YcatukoB, Cepreii BacunseBuy; O. B. 3acsanko, C. B. Ycarukos; M-
BO oOpa3oBanus u Hayku Poc. ®enepannu, Kybanckuii roc. yu-T. - Kpacnonap: [Kybanckuit
rocyapcTBeHHbIi yHuBepcutet], 2014. - 194 c.: nn. - bubauorp.: c. 15-16.

3. 3aiineB, Muxaun ['puroppeBud. MeTOIbl ONTUMHU3ANMHU YIPABICHUS W TPUHSITHS
peleHuii: mpuMepsl, 3aa1auu, keiicel/ 3aifiieB, Muxaun ['puropseBuu, C. E. Baproxun; M. I'.
3aiiues, C. E. Baproxun; Poc. akaa. HapomHOTO X03-Ba U roc. ciay»k0b! mipu [Ipesuaente Poc.
Oeneparuu. - [3-¢ usn., ucnp. U gom.]. - M.: Jleno, 2011. - 639 c.: un. - (YueOHuKH
[Tpesunentckoit Akanemun). - ISBN 9785774904921.

4. Hanunrep, B. A. Uudpopmaruka u MaTemMatuka. Pemenue ypaBHeHUI ¥ ONTUMU3ALUS B
mathcad u maple [DnekTpoHHBIH pecypc] : YYeOHHUK M TPAKTUKYM Ui TPUKIATHOTO
6akanaspuata / B. A. Jlanmunrep, C. /. CUMOHXEHKOB. - 2-€ M34., UCIp. U Joml. - M. :
FOpaiit, 2018. - 161 c. - https://biblio-online.ru/book/373E27B2-F2B8-4BC9-9D66-
EFFA2353B4D1.

5. Meronpl onTUMU3aUK [DNEKTPOHHBIA  pecypc] : Y4YeOHHMK W TNPAKTHKYM  JUIS

OakanaBpuata u Marucrparypsl / @. II. BacunseB, M. M. Iloranos, b. A. byxnak, JI. A.


https://biblio-online.ru/book/373E27B2-F2B8-4BC9-9D66-EFFA2353B4D1
https://biblio-online.ru/book/373E27B2-F2B8-4BC9-9D66-EFFA2353B4D1
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AptembeBa ; mox pea. @. I1. BacumbeBa. - M. : Opaiit, 2018. - 375 c. - https://biblio-
online.ru/book/CAA9AF22-E3BB-454A-BESC-BB243EAAET2A.

5.2. llepuoguyeckne U3IaAHUS:
1. DBasel nanasix komnaauu «Hcr Beroy hitp://dlib.eastview.com
2. Dnexrponnas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. NHTepHeT-pecypchbl, B TOM 4YHCJI€e COBpPeMeHHbIe MpPo(deccHOHAIbHbIE 0a3bl
JAHHBIX U nncbopMaunonm,le ClIpaBOYHbIC CHCTEMbI
DJ1eKTPOHHO-0u0IMoTeuHbIe cucTeMbl (IBC):
DBC «FOPAUT» https://urait.ru/
ABC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
DBC «BOOK.rux» https://www.book.ru
9BC «ZNANIUM.COM» www.znanium.com
OBC «JIAHb» https://e.lanbook.com

orwdPE

IIpodeccnonanbubie 0a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
XKypnansr uzgareascrea Wiley https://onlinelibrary.wiley.com/
Hayunas anekrponnas oudnanoreka (HIb) http://www.elibrary.ru/
[ToTHOTEKCTOBBIC apXUBBI BEAYIIHMX 3alaHbIX HAYYHBIX KYPHAJIOB Ha
Poccuiickoit matpopme Hayunsix sxypHanoB HOUMKOH http://archive.neicon.ru
7. HanmoHaneHas 3JeKTpoHHasi OmOauoTreka (IocTyn K DJIEeKTpOHHOW Oubimoreke
nuccepTanuit Poccuiickoii rocynapcrBenHoi oudiaunoreku (PI'B) hitps://rusneb.ru/
8. INpesunenrckas 6ubmorexka um. b.H. Enprimaa https://www.prlib.ru/
9. Dnekrponnas koutekus Okcdopackoro Poccutickoro ®onga
https://ebookcentral.proquest.com/lib/kubanstate/home.action

ocouarwnE

10. Springer Journals https://link.springer.com/

11. Nature Journals https://www.nature.com/siteindex/index.html

12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials http://materials.springer.com/

14. zbMath https://zbmath.org/

15. Nano Database https://nano.nature.com/

16. Springer eBooks: https://link.springer.com/

17. "Jlektopuym TB" http://www.lektorium.tv/

18 YHuBepcurerckas UH(OPMAaILIMOHHAS CUCTEMA

POCCUM http://uisrussia.msu.ru

NHpopmManoHHbIE CIPABOYHbIEC CHCTEMBbI:
1. Koncynprant ITmtoc - cripaBo4Hast mpaBoBasi cucTeMa (JI0CTYI 10 JIOKaJTbHON
CETH C KOMITbIOTEPOB OUOJINOTEKN)

Pecypchl ¢B0O0OOIHOrO 10CTYHA:
1. AwmepukaHnckas nmareHTHas 0a3a qaHHbIx http://www.uspto.gov/patft/
2. Tlomuble TEKCTHI KaHAIACKUX AuccepTaruii hitp://www.nlc-bnc.ca/thesescanada/
3. KwubepJlenunka (http://cyberleninka.ru/);
4. MUHHCTEpPCTBO HAYKH W BBICIIETO 0OOpPa30BaHMS
Poccwuiickoit @eneparuu https://www.minobrnauki.gov.ru/;
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5. ®enepanbubiii mopran "Poccuiickoe oopaszosanue” http://www.edu.ru/;

6. Wudpopmannonnas cucrema "EnnHoe 0KHO 10CcTyna K 00pa3oBaTeIbHBIM
pecypcam" http://window.edu.ru/;

7. Enunas xomnekius udpoBeix o0pa3oBaTeibHbIX pecypcoB http://school-
collection.edu.ru/ .

8. ®denepanbHbINA EHTP HHPOPMAITMOHHO-00pPa30BATEIBLHBIX
pecypcos (http://fcior.edu.ru/);

9. IIpoext I'ocynapcTBeHHOT0O MHCTUTYTA pyccKoro si3pika umeHn A.C. Ilymkuna
"O6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CmpaBouno-uH(popMaroHHbIi mopran "Pycckuit s3eik" http://gramota.ru/;

11. Cuyx0a TeMaTHYeCKUX TOJIKOBBIX ciioBaper http://www.glossary.ru/;

12. Cnosapu u sunukioneauu http://dic.academic.ru/;

13. OGpazoBarenbHbIii mopran "Yueda" http://www.ucheba.com/;

14. 3axonomnpoext "O6 ob6pazoBanuu B Poccuiickoit denepanuu'. Bornpocs n
oTBeTsI http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHbBIE 3JIeKTPOHHBbIE 00pa3oBaTe/ibHbIe 1 HH(POPMALMOHHbIE
pecypesl KyoI'y:

1. Cpena MoayapHOr0 JuHAMUYecKoro o0ydenus http://moodle.kubsu.ru

2. baza yueOHBIX TIIaHOB, y4eOHO-METOJMYECKUX KOMIUIEKCOB, MyOIUKANi 1
koH(pepenumii http://mschool.kubsu.ru/

3. bubmmoreka nHPOPMAMOHHBIX pecypcoB Kadeapsl HHPOPMAITMOHHBIX
oOpa3oBaTelbHbIX TeXHONOrHi http://mschool.kubsu.ru;

4. DnekrpoHHsblii apxuB gokymentoB Kyol'Y_http://docspace.kubsu.ru/

5. DnexkTpoHHBIE 00pa3zoBaTeNbHbIE peCypChl Kadeapbl HHPOPMAIIMOHHBIX CUCTEM U
texHosioruil B oopazoBanuu KyOol'Y u mayuno-merogudeckoro xypHaia "[IHIKOJIBHBIE
I'OJIbI" http://icdau.kubsu.ru/

Ilepeuenn pecypcoB nMHGOPMALMOHHO-TeIeKOMMYHUKAIIMOHHOH ceTn «MHTepHeT»,
B TOM 4YHCJe COBpPeMeHHbIe NpodeccHOHAJbHBbIC 0a3bl JaHHBIX M HH(OPMaLMOHHBIEC
CIIPaBOYHbIE CHCTEMbI, HE00X0AMMbIe [JIS1 0CBOCHHS M CUMIIJIMHBI.

1. CrnpaBouHO-TIpaBOBast cUcTeMa «Koncynprant [Tnroc»
(http://www.consultant.ru)

2. [Topran oTkpbITHIX qaHHBIX Poccuiickoit denepepanun https://data.gov.ru

3. ba3a oTKpBITBIX JaHHBIX MUHUCTEPCTBA TPyJa U COUUAIBHOM 3amuThl PO
https://rosmintrud.ru/opendata

4. baza pannbix Hayunolt snextponHblii Oubmuorekun €eLIBRARY.RU
https://elibrary.ru/

5. ba3za nmaHHBIX BCepoccHCKOrO HMHCTHTYTa HAyYHOM W TEXHMYECKOU
unpopmarmu (BUHUTU) PAH http://www2.viniti.ru/

6. ba3pl nmaHHBIX B cdepe HHTEIEKTyalbHOM COOCTBEHHOCTH, BKJIIOYas
NaTeHTHBIE 0a3bl JaHHBIX WWW.rUsnano.com

7. ba3pl naHHBIX M aHaMUTHYEeCKHEe NyOIMKanuu «YHHUBEPCUTETCKAs
uHdopmarmonnas cucrema POCCHUS» https://uisrussia.msu.ru/

8. Bukunenus, cBoOomHas »HIUWKIONEAWS. [DIEKTPOHHBIM pecypc]. —

Wikipedia http://ru.wikipedia.org
9. http://math.nsc.ru/LBRT/k5/opt.html (Metoapl onTumu3anuu, ydeOHOE
rmocobue)

6. MeToaunuyeckue YKazaHusd 1Jas1 oﬁyqammnxca 110 OCBOCHHMI0 JTUCHUIIJINHBI

VYyeOHast NESITENIBHOCTh MPOXOAWT B COOTBETCTBHHM C TpapukoM ydeOHOTO mpolecca.
[Iporiece camocToATeNbHOM pabOTHl KOHTPOIMPYETCS BO BpeMs ayJUTOPHBIX 3aHATHH WU
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WHAUBUAYAIbHBIX KOHCYyNbTanuil. CamocrosiTenbHas paboTa CTyIEHTOB MPOBOAUTCSA B dopMme
M3YUYEHUs OTACNbHBIX TEOPETUUECKUX BOMPOCOB MO MpeajiaraeMou JIMTepaType U BHIMOJHEHUU
MPAKTUYECKUX 3aJaHHi 110 pa300paHHBIM BO BpeMsl Ay AUTOPHBIX 3aHATHI IpUMepaM.

@OoH/T OLIEHOYHBIX CPEACTB JUCHUILIMHBI COCTOUT M3 CPEACTB TEKYILIEro KOHTPOJS (CM.
CIIUCOK JJaOOpaTOpHBIX paboT, 3a/1a4 ¥ BOIIPOCOB) U UTOTOBOM aTTecTaluu (3a4eTa, YK3aMeHa).

B kayecTBe OIICHOUHBIX CPEACTB, MCHOJIB3YEMBIX JUISI TEKYIIEr0 KOHTPOJIS
yCIEeBaeMOCTH, MpeJiaraeTcsi NmepedeHb BOMPOCOB, KOTOpPbIE MpopabdaThIBalOTCs B Ipoliecce
OCBOCHMSI Kypca. JlaHHBI TepeueHb OXBAaThIBAET BCE OCHOBHBIE pas3feibl Kypca, BKIIOYas
3HAHHUSA, TOJy4aeMble BO BpEMSI CaMOCTOSTENbHOU paboThl. KpoMe TOro, BaKHBIM 3JIE€MEHTOM
TEXHOJOTMHU SIBJISIETCSI CAMOCTOATEIBHOE pEIICHWE CTyJEHTaMU U cAada 3aJaHuil. ITo
MOJIHOCThIO MHAMBHIAyallbHAs (opma oO0yuenuss. CTylIeHT paccKa3blBa€T CBOE peIleHUE
MIPENo/IaBaTelt0, OTBEYAET Ha JOMOIHUTEIbHBIE BOIIPOCHI.

7. lepeyenb MHPOPMALMOHHBIX TEXHOJIOTHIl, HCIOJIb3yEeMbIX MPHU OCYIIECTBJICHUH
00pa3oBaTeIbHOIO MpoIecca

7.1 IlepeyeHb HHPOPMATMOHHBIX TEXHOJIOTHIA.
— MHcnonb3oBanune OJICKTPOHHBIX Hpe?:eHTaIII/Iﬁ npu MpOBCACHUH JICKOUOHHBIX U
NPAaKTUYCCKHUX 3aHITUH.

7.2 IlepeyeHb HEOOXOAMMOTO IIPOrPAMMHOI0 00eCeYeHHUsd.

1. Onepanmonnas cuctema MS Windows.

2. MHurerpupoBannoe oducnoe npuioxenue MS Office.

3. IIporpammuoe obecnieueHue Uit OpraHU3aluy YIPaBISIEeMOT0 KOJUIEKTUBHOTO U
Oe3omacHoro jocryna B MIHTepHeT.

7.3 IlepeyeHb HeOOXOAMMBIX HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. Dnekrponnas oubnuoreunas cucrema eLIBRARY .RU (http://www.elibrary.ru)/

2. DnextpoHHas 6ubnmoreka Kyol'y
http://212.192.128.113/MarcWeb/Work.asp?ValueDB=41&DisplayDB=31eKTpOHHbIN

3. DnektpoHHass OuOnuoreuyHas cucrema «YHuepcuterckas Oubnmoreka ONLINE»
(http://www.biblioclub.ru)

4. CnpaBouno-mipaBoBas cuctema «Koncynprant [Tnroc» (http://www.consultant.ru)

5. OBC UznarensctBa «Jlauby hitp://e.lanbook.com/ OO0 N3nmarenscTBO «JIanb»

6. ObC «YHuBepcureTckas 6ubimoreka oHnaiim» www.biblioclub.ru OO0 «lupekT-Menuay»

7. ObC «BOOK.ru» https:/mww.book.ru_ OO0 «KHoPyc menuar

8. OBC «ZNANIUM.COM» www.znanium.com OO0 «3HAHUYM»

Iepeuyenn qoroBopos IBC (3a nepro, COOTBETCTBYIONIHIA CPOKY moyueHus oOpazoBanus 1o OOIT)

YueOHblii HaumeHoBaHHe T0KYMEHTA ¢ YKa3aHHEM PeKBH3UTOB Cpox aeiicTBus
roa JOKYMEHTa

2018/2019 | OBC UsparenncTBa «JIane» http://e.lanbook.com/ OO0 H3nartenscTBO C01.01.18 mo 31.12.18
«JIamp» Jorosop Ne 99 ot 30 Host6ps 2017 .

3BC «YHuBepcutetckas GubIHoTEKa oMy Www.biblioclub.ru C01.01.18 mo 31.12.18
000 «lupexr-Menua» [Jorosop Ne 0811/2017/3 ot 08 Hos16pst 2017 T.

3BC «Opaiim» http://www.biblio-online.ru OOO DnexTporHOE C20.01.18 mo 19.01.19
m3natenberBo «kOpaiit» Jloroop Ne0811/2017/2 ot 08 Hosi6pst 2017 T

3BC «BOOK.ruy» https://www.book.ru OO0 «KuoPyc memua» C09.01.18 mo 31.12.18
Horosop Ne 61/223-D3 ot 09 suBaps 2018 r.

3BC «ZNANIUM.COM» www.znanium.com OO0 «3HAHUYM» C01.01.18 mo 31.12.18

Jlorosop Ne 1812/2017 ot 18 mexabpst 2017 r.
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8. MarepuanbHo-TexHHYeckasi 0a3a, HeoOXoauMasi sl  OCYLIECTBJIEHUS
00pa30BaTeILHOIO NMpoIecca Mo TUCHUILINHE

MarepualibHO-TEXHHYECKOE 00eCIIeYeHNE TUCIIUTIIMHBI

Ne Bug pabor
(MOTyJIsI) U OCHAIIEHHOCTh

JleknuuoHHass ayauTOpuUs, OCHAUIEHHAs IPE3CHTALMOHHOMN
TEXHUKOW  (MPOEKTOp, DJKpaH, KOMIIBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIUM IporpaMMHbIM obecrieueruem (I10), mocka
Ayn. 129, 131, 3016, 305, 307

1. | JleKMOHHBIE 3aHATHS

Jlaboparopusi, YKOMIUIEKTOBaHHAs TEXHUYECKHUMH CPEICTBAMHU

o0yueHMsT —  KOMIbIOTEpaMH C  COOTBETCTBYIOIIUM
2. | JlabopaTopHbIE 3aHATUS
IpOTrpaMMHBIM oOecrieueHreM, MapkepHas jnocka. Ayza. 101,
106, 106a
I'pynmoBeie Ayautopusi, YKOMIUIEKTOBAaHHAs MapKEpHOHW JOCKOW H
3. | (uHAUBUAYaATbHbIC) OCHAIIIEHHAas! KOMITbIoTepoM. Ay, 129
KOHCYJIbTALIUU
Texyuii KOHTPOJIb, AynuTtopusi, yKOMIUIEKTOBaHHas MapKepHOW JOCKOM u
4. | mpoMexyTo4Has OCHAIlIEHHas! KoMIbloTepoM. Ay, 129
arTecTauus

Kabuner pns camocTosITenbHOH  pabOTHI, OCHAIICHHBIN
KOMIIBIOTEPHON TEXHUKOM C BO3MOXHOCTBIO IOJKIIIOUEHUS K
cetn «MHTEepHET», NPOrpaMMON HKPAHHOIO YBEIMYECHUS U
00ECIEUYEeHHbII JTOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-
oOpa3oBaTenbHyI0 cpeny yHuBepcutera. 102-A W dUTANBHBIHA
3a11

5. | CamocrositenpHas pabora
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[Tpumeuanue: KonTkpernszauus ayauropuid U ux ocHauieHue onpenensercs OIIOIL

IIpunoxenune

MeTonnueckue yKkazaHusi N0 BHINOJIHEHUIO J1a00PATOPHBIX padoT
no aucuumianne "«MeToabl ONTUMU3ALMN '

Hacrosmme meroauueckue yka3aHus MpeIHa3HAYeHbl JJIs BBIMOJIHEHUS JIAOOPAaTOPHBIX U
CaMOCTOSITENIHBIX paboT mo «MeToapl ONTUMH3ALUW» M HaNpaBleHbl Ha (OpPMHpPOBaHUE
ob1enpodeccuoHaIbHBIX U TPO(ecCHOHATBHBIX KOMIETEHIMH CTYJIeHTOB. B MeTtoandeckux
YKa3aHMSIX U3JI0KEHBI CCBUIKM HAa OCHOBHBIE METO/IbI OTHOMEPHON 1 MHOTOMEPHOW ONTHUMH3AL1H.
[TpuBeneHs! IpUMepsbIl, 334aHU I CAMOCTOSTETIHLHOM PaboOTHI.

B naGopatopHbix paboTax CTyAE€HTY TpeOyeTcsi BBINOJIHATH 3aJaHHs, BbIJAHHbIE
npenogasareneM. Jlo Hayana BBIIOJIHEHUS CTYACHTY CIIEAyeT IPOaHAIIM3UPOBATh 3aJaHuE.

[Ipu npoBeneHnu 1ab6OPaTOPHBIX PabOT MPAKTUKYETCS NMPUMEHEHUE KOJUJICKTHUBHBIX H
IPYIIOBBIX GOPM paboOThI, @ TAKXKE UCTIOIb30BaHUE UHIAUBUIYAIBHBIX (DOPM C IIETIbIO TTOBBIIIECHHS
OTBETCTBEHHOCTHU Ka)JI0TO CTYJIEHTa 32 CAMOCTOSITENIbHOE BBIITOJHEHHE TIOJTHOr0 00beMa paboT.

JlaGoparopnas padora 1-4: Yucnennvie memoovl pewienus 3a0au 00HOMEPHOU
onmumusayuu.

B xone BbImonHeHHs n1abopaTopHON pPabOTBHI CTYAEHT HU3y4aeT  METOJbl HYJIEBOTO
HOps/IKa; CTpATETHH MOMCKAa MUHUMYMA; a TakKe pa3padaTbIBaeT aJrOpPUTM MOHMCKA; OLIEHUBACT
CXOMMOCTH METOJIOB (MeTOoJ nepebopa, METOJl TUXOTOMHUH, METOJ 30J0TOr0 CEYEHHS, METOJ




®dubonauuu, meroq PozenOpoka, MeTon aehoOpMHUPYEMOTO MHOTOYTOJIBHUKA, METOJ TSKEIOTO

urapuka) (cM. [1]- [2]). BeinosnHseT BbIaHHOE MPEMoAaBaTe/ieM HHANBUAyIbHOE 3a1anue 1 u 2.
3aoanue 1. Jloka3atp cBOWCTBA YHUMOAAJIbHBIX (yHKIMHA. Mcrmonmp3yst KilacCHYECKHA

METO/I, PEIINTh 331a9y HaXOXKACHHs IKCTpeMyMa (GYHKIMK OHOro (MHAMBUIYaIbHas 3a/1a4a 1.).

3aoanue 2. Hartucath ¥ OTHAAUTh MNPOTpaMMy  YHCICHHOTO pPEUICHUS  33/a4d
HaXOXKAECHUS MUHUMYMa (YHKLUU OJHOTO IEPEMEHHOI0, MCIIOb3Yysl METOJ AUXOTOMHUH, METOA
30JI0TOr0 cedeHust, Mero PuboHayum.

WnnuBuayanpHas 3amavya 1. Haiftu MUHUMYM QYHKIUH OJHOTO IMEPEMEHHOTO f(X)

(0=0,2; £€=0,5) 3a0anue 1, 2).

1. f(X)=x?-2x+3, [-2;8] 11. f(x)=x*-6x+13, [0;10]
2. f(x)=x?-2x+5, [-2;8] 12. f(x)=2x*-12x+19, [0;10]
3. f(X)=2x* —2x+3/2, [-2;8] 13. f(x)=x*-4x+6, [0;10]

4. f(x)=x?+6x+13, [-6;4] 14, f(x)=x?+2, [-3;7]

5. f(x)=x?-4x+7, [0;10] 15. f(x)=x*+2x+4, [-3,7]

6. f(X)=x2+4x+5, [-4;6] 16. f(x)=2x*+2x+5/2, [-3,7]
7. f()=2x +2x+7/2, [-3,7] 17. f(x)=3x*> —x+4, [-4;6]

8. f(x)=x"—-6x+12, [111] 18. f(x)=x* +4x-1/4, [-2;8]
9. f(X)=x>+4x+6, [-4;6] 19. f(x)=x?+3x-10, [-2;8]
10. f(x)=2x*-2x+5/2, [-1,9] 20. f(X)=x>+6x+2, [-4;6]

JlaGopatopnas pabGora 5-8. Yucnennvie memoovt 0e3ycnoénoii onmumuzayuu
dyukyuu mnozux nepemennvix. Memoowt nepeozo nopaoka.

B xoze BeimonHeHus 1abopaTtopHOi pabOThI CTYACHT U3yYaeT METOJIbI MIEPBOTO MOPSIKA;
CTpaTeruu TOWCKAa MHUHHMYMa;, a TakKe pa3pabaTbiBaeT alrOpUTM TIOMCKA; OIEHUBACT
CXOJIMMOCTH METOAOB (METOJ] TPaTUEHTHOTO CITyCKa, METOJ] HAHUCKOPEWIIEro CIycKa, METO]
dneruepa-Pusca, merox JlaBumona-dnerdepa-lIlaysmna) (cm. [2]). Beimonmsier BbigaHHOE
MpenoiaBareiaeM HHANBUAYaIbHOE 3a/1aHue 3 u 4.

3aoanue 3. Vicnionb3ysl KIACCHYECKHI METOJ, PEIIUTh 33aa4y HaXOKIEHHUS dKCTpeMyMa

(GYHKIIUM MHOTHX TIEpEMEHHBIX (MHAMBHyallbHAs 3a1a49a 2.)
3aoanue 4. HartucaTh ¥ OTIQAWTh TPOTPAMMy UYHCICHHOTO pEIIeHUs 3a7audu

HaxXOXJEHUS MHUHMUMYMa (DYHKIIMM MHOTHX T€PEMEHHBIX, HUCIOJB3YS METO
Hauckopeunmero cnycka, Meron Hetorona, meton Hsrotona-PaBcona m merton
®neruepa-Pusca.

WunuBuayansHas 3aavya 2. Halitu MUHIMYM (QYHKITUU ABYX TTEPEMEHHBIX f (Xl, XZ) B

(X2, X0 (sa0anue 3, 4).

f(X) =X +5%X5 — X, X, + X, " f(X) = 2% +3XF — X X, + Xy,
X =(-1,2;1) % =(53)
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) f(X) =X +4X5 — X Xy + Xy, ” f(X)=3% +4X5 — 2% X, + Xy,

%, =(31) X%, =(2;15)

5 f(X) =X +7X5 — X Xy + Xy, 3 f(X) =X +5%X5 + X, X, + X,

x=(1112) X =(11)

. f(X) =X +8XF — X, X, + X, y f(X) = X7 +4X5 + X Xy + Xy,

X, =(15;01) %, =(31)

. f(X)=2X7 + X5 — X Xy + Xy, 5 f(X)=X{ +6X5 + X, X, + Xy,

%, =(2;2) X, =(15;11)

; f(X)=3% + XZ — X X, + X, ” f(X)= X2 +7X5 + X Xy + Xy,

%, =(15,15) X =(1112)

, f(X) =5X7 + X5 — X, X, + Xy, . f(X) =% +8X5 + X X, + Xy,

X, =(15;1) " X, =(15;05)

. f(X) = 6% + X5 — X, Xy + X, 5 f(X)= 2% + X5 + X Xy + X,

%, =(2;1) %, =(2;2)

. F(X)=7X + X5 — X Xy + Xy, " f(X)=3XZ + X2 + X X, + X,

%, =(12) X, =(15,15)

0 f(X)=8% + X5 — X X, + X, 20, f(X) =5X + X5 + X, Xy + Xy,
X, =(2;2) Xo = (1,5;1)

Jlagoparopuasi paGora 9-12: UYucnennvie memoovl 0e€3yC106HOI ORMUMUZAUUU
dyukyuu mnozux nepemennwvix. Memoowt 6mopozo nopsaoka.

B xone BbinonHeHus 1adopatopHoi paboThl CTYAEHT U3y4aeT METO]Ibl BTOPOro MOPS/IKa,
CTpaTeruy IOMCKa MHUHHUMyMa; a TaKXKe pa3padaTblBaeT alIropuTM IIOHMCKA, OILIEHUBAET
cxoaumMocTu MetoqoB (Metoa Hetotona, Meton HeroroHa-PaBcona, metox Mapksapza) (cm. [2]).
BrinonHsieT BbIaHHOE NperoiaBaTeNeM HHANBUAYAIbHOE 3a/1aHue 4.

Jlabopamopnas paboma 13-14: 3adauu nenuneinozo npozpammupoeanus.

B xopne BbinonHeHus 1abopaTopHoi paboThl CTYACHT U3y4aeT METO] MHOXKUTENEH
Jlarpanka, meton mrpapHbIX QpyHKUIMN, METO OapbepHbIX (QYHKIMI, METO] MPOEKINH
rpagueHTa.

3aoanue 5. Vicnonb3ys MeTo] MHOXUTeNEH Jlarpanika, pemuTh 3a/1aqy HaX0Xk/I€HUs YCIOBHOTO
MUHUMYMa (DYyHKIIMHA MHOTUX [I€PEMEHHBIX.
3aoanue 6. Hancath ¥ OTJIAJUTh NPOrpaMMy YHCICHHOTO pELICHUs 3aJaud HaXOXKICHHS
YCIOBHOTO MHMHHUMYyMa (YHKIMM MHOTUX II€PEMEHHBIX, HCIOJb3ys METOJ
mTpadHbIX QYHKIHHA.
WnpuBuayanbHas 3agaya 3. HaifTi ycrnoBHBII MUHUMYM (DYHKIIMH MHOTHX ITEPEMEHHBIX

f (X(, X,) (3a0anue5, 6).
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L f(X) =X +5%X5 — X, X, + X, " f(X)=2% +3XF — X X, + Xy,
X +X, =1 X +2X, =1

) f(X) = X2 +4X5 — X X, + Xy, N f(X)=3% +4X5 — 2% X, + Xy,
2% + X, =1 X + X, =1

N f(X) =X +7X5 — X Xy + Xy, N f(X)=X7 +5%X5 + X, X, + X,
X, + X, =2 2%, + 3%, =1

. f(X)=Xx7 +8X5 — X X, + X, u f(X) =X +4X5 + X Xy + Xy,
2%, +3%, =1 X+ Xy =2

. f(X)=2x2 + X5 — X Xy + Xy, s f(X)=X2 +6X3 + X, X, + Xy,
X +X,=3 X +3X, =1

N f(X)=3X7 + X5 — X X, + X, N f(X)= X2+ 7X5 + X Xy + Xy,
2% + X, =1 X + X, =1

, f(X) =5X] + X5 — X, X, + X, . f(X) =X +8X2 + X, X, + X,
X, + X, =1 3X; + X, =2

N f(X)=6X7 + X5 — X, X, + Xy, " f(X)=2X2 + X5 + X Xy + Xy,
2%, + 3%, =1 X +X, =5

N F(X)=7X + X5 — X Xy + Xy, N f(X)=3X7 + X2 + X X, + X,
X +X, =2 2% + X, =1

0 f(X) =8X] + X5 — X, X, + X, 20, f(X) =5X] + X5 + X, X, + X,
2% + X, =3 X, + X, =1

Jlabopamopnasa paboma 15-16:3a0aua Uen0UUCTIEHHO20 JIUHEIIHO20
npozpammuposanus.

B xozme BbIMONHEHMs J1abOpaTOpPHOM pPabOTHI CTYIEHT W3y4aeT IOCTAHOBKY 3a/1a4d
HeJI0YHCIeHHOro JuHeiHoro nporpammupoBanus (3LJIIT), MeTon BeTBel M rpaHMIl pelieHus
31JII, pemenne 3a1aun KOMMHBOSDKEpPa METOIOM BeTBel 1 rpanull (cM. [2]), crpaTeruu moucka
MHHAMYMa;, a TaKKe pa3padaThiBacT aJIrOPUTM IIOMCKA; OIEHMBAET CXOIMMOCTH METOJIOB
BerimnonHseT BbIaHHOE MpenoiaBaTenem 3aaanue (cM. [2], ctp. 388-389, NeNel-12).

Jabopamopnas paboma 17: 3adauu nuneilinozo npocpammuposéanus 6 Yci08UAX

Heonpe()enemiocmu.

B xone BbImoiHeHUs J1a0OpaTOpHON pabOThl CTYAEHT M3y4aeT IOCTAaHOBKY 3aJlaud

auHerHoro mnporpammupoBanus (3JII1) B yclnoBHsSX pHCKa W HEONPEICIICHHOCTH, METOJIbI
pemenus 3JII1 B yciioBusiX pucka u HeonpeneneHHoctH (cM. [3]).

ITopsinoK BHINOJHEHHS CAMOCTOSATEIbHON PadOThI
Bo Bpems IOATOTOBKY U BBINOJIHEHUS CAMOCTOSITEIbHOM paOOThI CTYAEHT TOJDKEH:
l) HU3YYUTb MCTOJbI MATCMAaTUUYCCKOI'O MOJACIUPOBAHN,




2) B COOTBCTCTBHM C BAapUaHTOM, BBIJJAHHBIM IIPCIIOAAaBAaTCIIEM, BBIIIOJIHUTL 3aJaHHC

CaMOCTOSITENIbHON PabOThI;

€ro.
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3) obopMHUTH OTYET MO BHIMOJIHEHHOMY 33JIJaHUIO0 CAMOCTOATEIBHONU pabOThI U 3aLIUTHTD

OTuyer 0 caMOCTOATEILHOMH padoTe J0/KeH COAEPKATH:

1) 3ananue;

2) omianka (2 UTepaluu) U HalMcaHue (TEKCT) MPOrpaMMbl YUCIICHHOTO PEIICHHS
3) pe3ysbTaThl pEeLICHHUS 3a1a4d YKa3aHHBIM BBIIIE CIIOCOOOM;

4) aHanu3 NOJYYEHHBIX PE3yJIbTATOB.



