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OLIEHOYHBIE CPEJICTBA JIUISI IPOBEJEHUS TPOMEXKYTOUYHOM
ATTECTALIMY OB YYAIOIIUXCS MO JUCHUATIIMHE (MOIYJIIO)

1. OO0umme cBegeHus
1. | Kadenpa HNudbopMaTHKU 1 BEIYUCIUTEILHONW TEXHUKHU
2. | HanpaBneHne noaroToBKu 09.03.02 MadopmaninoHHbIE CUCTEMBI M TEXHOJIOTUU
3. | HanpasyieHHOCTb (IpOoduIIb) [IporpamMmHO-anmapaTHbie KOMILIEKCHI
4. | ducuumimnaa (MOIyIb) MeToasl OnTUMHA3AIAU
5. | ®opma oOyueHus O4Has
6. | T'om HAGopa 2018
2. IlepeyeHs KOMIETEHIUI

— CMOCOOHOCTh HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCHUIUIMH B
npoecCHOHANbHONW AESITENbHOCTH, TNPUMEHSATh METOABl MaTEeMAaTUYecKOro aHajau3a H
MOJIETUPOBAHUS, TEOPETUUECKOT0 U IKCIIepuMeHTalbHOro uccinenoanus (OIIK-2);

— CIOCOOHOCTh pa3zpaldaThiBaTh CPEACTBA pealn3allMM HH(OPMALMOHHBIX TEXHOJOTUI
(MeTognueckue, WH(GOPMAIMOHHBIE, MaTEMAaTUYECKHE, aITOPUTMUYECKHE, TEXHHUYECKHE U
nporpammusbie) (ITK-12).




3. KpnTepnu M M0KAa3aTeJId OLleHUBAHUA KOMIeTEHIINII Ha PA3JIHYHBIX 3Tallax UuxX (l)OpMHpOBaHI/Iﬂ

Kpurtepuu u nokasareiu oueHMBaHUSI KOMIIETEHIUIA

DopMBI KOHTPOJIS

Itan ¢GopMHUPOBAHUSA KOMIICTCHIIUH ®opmupyemas chopMupOBaHHOC
(pa3neiibl, TeMbl JMCHUIIIHHBI) KOMIIeTEeH U 3HaTh: YMmerhb: Baapers: pMup .
TH KOMINETEeHI U
BBITIOTHATH 0000MIEHHYIO 1
1. OCHOBBI TEOpHH OIIK-2 BU/JIbl U METOJIbI PELICHUS (hopmann30BaHHYIO HNOHATUNHO-KaTETOPUATbHBIM
ONITUMHM3AIIH [K-12 3a7a4 ONTUMH3ALIH MIOCTaHOBKY 331a4n anrnapaTom
ONITUMM3AIIH
BBITIOJTHSTE PEIICHNUS 3a/1aui
Ha MOUCK 3KCTPEMaJIbHOTO
3HaueHUs PYHKIIUU METOJaMH
3HaTh OCHOBHBIE KJIACCHYECKHE | KIACCHUYECKOTO aHaJIN3a
. N Pemenue Tecra
2. Mertoabl 0THOMEPHOII U METO/Ibl OJJHOMEPHOU U BBINIOJTHSTh PELICHUS 3a1auu METOJIaMH pellIeHHs 3a/1a4
MHOI'OMEPHOW ONTHUMHU3ALMH. OIIK-2 MHOTI'OMEPHOH ONTHUMU3ALINY; Ha IIOUCK YCIIOBHOTO OJIHOMEPHOM U MHOIOMEPHOU
OnTuMHU3alMOHHBIE 3a0a4YN C [1K-12 MPUHLUIBI PEMICHUS 33/1a4 HA | IKCTPEMyMa METOJIOM OINTUMHU3ALMH; METOJIOM
OTrpaHUYEHUSIMU YCIIOBHBINM 3KCTPEMYM; MHOXkMUTENEN Jlarpanxa; MHOxuUTenen Jlarpanka
UCTIONIb30BaTh
MHCTPyMEHTaIIbHBIE CPEACTBA
IIPU pELICHNH 3aa4
BBITIOJTHSTB PEIICHNUS 3a/1a9
Ha MOUCK SKCTPEMaJIbHOTO
3Ha4YeHUS (PYHKITUH
YHCIIEHHBIMH METOJIaMH;
OCHOBHBIE YHCIICHHBIE METO/IBI
BBITIOJTHATB PEIICHNUS 3a/1ad HaBBIKAMH AJITOPUTMHU3AINN
TIONCKa SKCTPEMYMOB JIJIst
3. UYncrieHHas peann3arys . Ha MOUCK 3KCTPEMAaJIbHOTO YHCIIEHHBIX 33/1a4 TIOMCKa JlabopartopHas
N OIIK-2 (hYyHKIIMH OJTHOW ¥ HECKOJIBKHX N
METO/IOB ONTUMHM3AINH (QYHKITHHA 3HAYCHUS] MHOTOMEPHON 9KCTpEeMyMa; HaBbIKAMHU pabora, Tpynmosas
o IK-12 IIEPEMEHHBIX; IPAJUCHTHBIE
OJTHOM M HECKOJIBKUX TIEPEMEHHBIX. . (yHKIIMH TPaJJMEHTHBIMU ITOPUTMHU3ALAN JIICKYCCHS
METOBI 0€3yCIOBHOM
. METOJIaMH; rpaJMeHTHBIX METOZ0B
MHOTOMEPHOM ONTHMHU3ALNN
UCIIONIb30BATh
WHCTPYMEHTAIIbHBIE CPEICTBA
TIPY PEIICHUN YUCIICHHBIX
3aj1a4 ONTHMHU3ALNN
IIOCTaHOBKY 3a/1a41 MeToioM peueHus 3anaun JII1
JIMHEHHOTO rpadMYecKIM METOIOM,
nporpammuposanus (JII); BBIIIOJIHATD NIEPEXO K AHAIUTUYECKU U UCIIOJIb3Ysl JlabopartopHas
4. 3amaua TUHEHHOTO OIIK-2 npumMeps! 3aaa4 JIIT; KaHOHUYECKOH (popme 3a1auu | MHCTPYMEHTAJIbHBIEC CPEJICTBA; | paboTa, rpymnmoBas
nporpammuposanus (JIIT) IK-12 MPUHLUIIBI TOCTPOCHUS U JIIT; mpoBOIUTH pacyeTsl 1o MeTozoM perreHus 3agaqn JII1 JCKYCCHSs,

paboThI ¢ CUMITJICKCHBIMHU
TabIHIAMU;
KPHUTEPHUHU ONTHMAIBHOCTH

CHMILIEKC Ta0JINLIE

CHMIUIEKC METOJIOM,
AQHATUTHYECKU U UCTIONB3Ys
WHCTPYMEHTAJIbHBIE CPECTBA

peuienue Tecrta




Kpurtepum u nokasareiu OeHMBAaHUSI KOMIIETEHIUIA

DopMBI KOHTPOJIS

Itan GopMHUPOBAHUSA KOMIICTCHIIUH ®opmupyemas chopMupoBaEHOC
(pa3naeJibl, TeMbl JMCHUIIHHBI) KOMIIeTeHII M 3HaTh: YMmerh: Baagern: pmup .
TH KOMIIETEHIU i
OTIOPHOTO IIIaHA; 3TATbI
peau3aIi CUMILIEKC-METOo/1a
MeToI0M peuieHus 3agauun JIIT
METO/(bI [IOMCKA HAYaIbHOTO BBITIOTHATH TTOCTPOCHUE Jlaboparopuas
5. MeTo1bl HAXOXKIEHUS OIIOPHOTO OIIK-2 . CHUMILICKC METOJIOM,
OTIOPHOTO IIJIaHA UCXOTHOMN OTIOPHOTO IIJIaHa JIIS 3a]1a91 paboTa, rpymnmoBas
miaHa B 3agadax JIIT. TIK-12 AHAJIMTUYECKH U UCTIOB3YS
3aqaun JIIT JIIT JUCKYCCHS
WHCTPYMCHTAIBHEIC CPEICTBA
(hopmynupoBaTh
BOMCTBEHHYIO 3anauy JIIT n3
A Ny Aaty ITOPUTMOM TIOHCKa
HCXO/IHOM;
3HATh IPaBUJIAa TIOCTPOCHUS ONTUMAJIBHOTO PELICHUS
. OIIK-2 . . OCYILECTBIIATH IIEPEXO, OT . . Pemenne
6. Teopust IBONCTBEHHOCTH nBoMCcTBeHHOM 3amaun JIIT; . JIBOMCTBEHHOM 3a7a4H I10
[IK-12 N HCXOIHOH 3a1a4H K KOMILIEK A 33129
TEOpPEeMBI IBOCTBEHHOCTH o N . . | ONTHMAaIbHOMY PELICHUIO
JIBOMCTBEHHOI; TBOMCTBEHHBIMH o
HCXOIHOM
CHMIIJIEKC-METOIOM
OPMYJIUPOBK AQHCIIOPTHOH | BBIMOJHATH 0OOOIMICHHYIO U
(bopmyspoBKy Tp o P 1 METOJIOM PELICHUS
3amaun JII1; kpurepwit mis (hopMaTM30BaHHYIO N
K o TpaHCHOPTHOM 3agaun JIIT JlabopartopHas
7 TpancnopTHas 3amada OIIK-2 [TOMCKA ONITUMATILHOTO HOCTAHOBKY TPAaHCIOPTHOU apUIECKUM METOJIOM abora. roBast
) P P IIK-12 peLIeHus] TPaHCIIOPTHON 3apaun JIIT; P ’ P DY
AHATTUTHYCCKH U UCIIOJIB3YS JIUCKYCCHUS
3a7a4u MPUBOANUTE TPAHCIIOPTHYIO
WHCTPYMCHTAIBHEIC CPEICTBA
3aaqy K 3aKpPBITOMY BUIY
MOCTaHOBKY 3aJaul BBITIOJIHATH PEIICHUE 3aJa4l MPUHLUIIOM TI03TAITHOTO
8. JlnHamMuueckoe
OIIK-2 IUHAMHYECKOTO IUHAMHYECKOTO MOCTPOCHUS ONITUMAIILHOTO
MIPOrpaMMHPOBAHNE Pemienne Tecta
IK-12 MPOrpaMMHPOBAHUS MPOrpaMMHPOBAHUS yIIpaBiICHUS

PEKYPCUBHBIM METOJIOM.




4. Kputepuu n mkajiabl olleHMBAHUA
4.1. Pemenmue Tecra
[IporieHT npaBUIbHBIX OTBETOB o 60 61-80 81-100
KonndecTtBo 6aioB 3a penieHHbIA TECT 1 2 3

4.2. PemeHne KOMILIEKCa 3a1a4

3 0ajula BBICTAaBISETCS, €CIM OOYYarOIMIiCs pelnl Bce PEKOMEHJOBAHHBIE 3ajauH,
IIPaBWJIBHO U3JI0)KUJI BCE BApHAHThI UX PEIIECHUs, apryMEHTUPOBAB UX, C 00513aTENbHON CChIIKOM
Ha COOTBETCTBYIOLLE€ HOPMATUBBI (€CIIH 110 COIEPIKAHUIO 3TO HEOOXOUMO).

2 0anJa BBICTABISETCS, €CJIM OOydaroLuiics peummi He MeHee 85% peKoMeHI0BaHHBIX
3ajjay, MPaBUJIBHO HM3JIOKUJ BCE BAapUaHTHl PELICHUs, apryMEHTHPOBAB MX, C 00s3aTeIbHOMN
CCBUIKOM Ha COOTBETCTBYIOIME HOPMATUBHI (€CIIN IO COAEPKAHUIO ITO HEOOXOIUMO).

1 0ann BbIcTaBiseTCs, eciaM oOyvaromuiicss pemua He MeHee 65% peKoMeHI0BaHHbIX
3aJ1a4, MpaBUJIbHO M3JI0KWJI BCE BApUAHThl X pELIEHUs, apryMEHTUPOBAB UX, C 003aTENIbHOM
CCBIJIKOW Ha COOTBETCTBYIOIINE HOPMATHUBBI (€CIIU IO COAEPKAHUIO 3TO HEOOXOIUMO).

0 6anJ0B - ecnu oOyyaromuiics BeIMOIHWI MeHee 50% 3agaHust, U/WiIM HEBEPHO yKazal
BAapHAHTHI PELICHHUS.

4.3. BblinoJHeHue JadopaTopHOii padoThl

10 ©0angoB BeICTABIAETCA, OOYYAIOMIMIICS BBINOJHWI TIOJHOCTBIO BCE 3aJaHus
yKa3aHHBIE B TJAOOPAaTOPHOU paboTe U MOXKET apryMEHTUPOBAHO MOSICHUTD X0/ CBOETO PEIICHHS.

5 0annoB BbICTaBIsIETCS, €CIU OOy4YalOIIMICS BBIMOJMHWI HE MeHee 85 % 3amanuit
YKa3aHHBIX B JJa0OpaTOpHOI paboTe, U MOXKET apryMEHTUPOBAHO MOSICHUTH XOJI CBOETO PEIIECHUS
Y yKa3aThb.

2 faJy1a BBICTABIIsIETCA, ecii oOydvaromuiics pemmus He MeHee 50% 3agaHuil ykazaHHBIX
B 1a00paTOpHOIl paboTe, U MOXKET apryMEHTHPOBAHO MOSICHUTD XOJI CBOET'0 PEIICHHUS.

0 6aJ110B BBICTABJISIETCS, €CITM OOYYAIOIIMKCS HE MOXET apryMEHTHPOBAHHO IOSICHUTH
XOJl CBOETO PELICHUS.

B ciydae ecnu cpoku cmaum pabOT MpEBBINIEHBI, KOJIMYECTBO OaJJIOB COKpalaercs Ha

50%.
4.4. TI'pynmnoBasi nuckyccus (YCTHbIe 00CYyKIeHHs MPOOJIeMbl HIH CUTYAIMH)
Kpurtepuu oneHuBaHus baubl

— 00y4YarONIMIICs OPUEHTHPYETCS B MPOOIeMe 00CYKIEHHsI, TPAMOTHO
BBICKA3bIBaCT | 000CHOBBIBAET CBOH CYXJICHHUS, BJIAJICET
npodeccruoHanbH oM TEPMUHOJIOTHEM, OCO3HAHHO TIPAMEHSIET
TEOpEeTHUECKHE 3HaHWSA, MaTepuan U3Jaraer JOTWYHO, TpaMOTHO, 0e3 2
OIIKOOK;

— npu  OTBeTe OOYYalOUmMiCS JIEMOHCTPUPYET CBSI3b TEOPUH C
IIPaKTUKOM.

— O0yYaroliicss TpaMOTHO H3JIaraeT MaTepual; OPUEHTUPYETCS B
npobsieMe OOCYXKIeHUs, BiaaeeT NpPo(EeCCHOHATbHOW TEPMUHOIOTUEH,
OCO3HaHHO MPUMEHSET TeOPEeTHYECKHE 3HAHUS, HO colepkaHue u gopma
OTBETa UMEIOT OT/IE€JbHbIE HETOYHOCTH;

— OTBET MPaBHUJIbHBIM, MOJIHBIM, C HE3HAYUTENFHBIMH HETOUYHOCTSIMH
WJIM HEJO0CTATOYHO MOJIHBIMH.

— O0YJarOIINIiCsl M3MIaraeT MaTepuas HEMOJHO, HEeMOCIEI0BATEIBHO,
JOIYCKaeT HETOYHOCTH B ONPEACIICHUN MOHATUN, HE MOXKET JIOKAa3aTeIbHO
000CHOBATh CBOM CYXKJICHUS, 0
— OOHapyKUBaeTCss HEJOCTATOYHO IITyOOKOE MOHMMAHUE W3YYEHHOTO
MaTepHaa.




5. TunoBble  KOHTPOJIbHBIE 3aJaHHUsI M  METOAUYECKHE  MAaTepPHUAJbI,
onpejejsiomye MNpoueaypbl OleHHMBAHWS 3HAHWN, YMEHHi, HABBLIKOB U (WJIHM) OMNbBITA
AeSITeJIbHOCTH, XapPaKTepH3YIOIIUX JTanbl (OPMUPOBAHUS KOMIleTeHIHMH B Tmpouecce
OoCBOeHMsI 00pa30BaTe/IbHON MPOrPaMMblI

5.1. TwunoBoe TecTOBOE 3aJaHUE

1
1.Ykazatp, uemy paBHO HaubosblIEe 3HAYEHHE QYHKIMU ) = — Ha OTPE3KE [1;3] :
X

B =
AN B~ W=

—y— |

. 7 3x
2. Yka3aTb, 4eMy paBHO HauOoJibIlee 3HaYeHne (PYHKIIMU ) = Sin X Ha OTpe3Ke 4 :

1. 0
1
2. —
V2
3. 1
V3
4. —
2
3. Matpuna I'ecce nnsa pynkumu f (X), tne X = (x;, X2, ..., xn)T COCTaBJISIETCSA U3 BCEX YACTHBIX
MIPOU3BOIHBIX:
1. MIEPBOTO MOPsIIKA
2 TPETHETO NOPAAKA
3. OT BTOPOTO J10 N- IO MOpsiiKa
4 BTOPOr'0 MOPsIIKa
4. ITo xputeputo CuiibBeCTpa MaTpuila A Ha3bIBAETCSI OTPHUIIATEIBHO ONPENCIICHHON eCIIH:
1. BCE €€ JUaroHaJIbHbIE MHHOPHI IMTOJIOKUTEIIbHBI
2. BCE €€ IMaroHaJIbHBIE MHHOPBI HE OTPHUIIATEITHHBI
3. BCE €€ JIMaroHajJbHbIE MHHOPBI YePEAYIOT 3HAK, HAUMHAS C «-)»
4, BCE €€ MaroHaJIbHbIE MUHOPBI OTPHUIIATEIbHBI

JloctaToyHoOe ycnoBre MuHIMYyMa byHKIHH f(X), tae X = (x;, X2, ..., x,)":
VA(X)=0 un H(X)>0
VA(X)=0 n H(X) <0
VA(X)<0 n H(X)<0
VA(X)>0 nHX)>0

B D=

6. HanpaBnenne HanOBICTPEHIIIEr0 BO3PACTAHUS YHKOUU U = X + 2 +€X_y+z B Touke P(1, 2, 1
y b b
OonpeaAcCIdaCTCsa BEKTOPOM grad u C KOOpAWHATaMHU. ..

1. (3,3,1)
2 (2,3,1)
3. (3,5, 1)
4 (2,3,0)
7. JlaHa 3a/1aHa 3a1a4a JMHEWHOT O IPOrPaMMHUPOBAHUS:



F(R) =3x) - x, — min

4x, +5x, =6
Xy 20

Kax JaHHasd 3aJada BBIIIAAUT KaHOHHYCCKOM BI/I,Z[e?

- (%) =5, — 35 — max
4x, +5x, + x5, =6
— 2% +x, =3

1. T3 20
- FiE)==3x+x, —min
4x +010,+x,=6

2 123 =0
= Fx)==3x +x, — max
dx,+5x, +x, =06
Rt A
3. Xypz 20
- f(x)==3x +x, — max
dx +5x, +x =6
4 Xlaze 20
8. Kakue u3 cnenyronmx yTBepKaeHUH BEpHbI?
1. min(-f(x)) = max f(x)
2. max f( x)=min f(-x)
3. min f( x ) = -max f(-x)
4. max ( -f(x)) =min f{ x)
9. 3amaua:

f()_c) =2x, + x, & max

X —Xx, +x; =8

2x,+x, =7

X,5;20

3amnucaHa s ...

1. 00111EM BH]IE

2. OCHOBHOM BHJIE

3. BEKTOPHO-MAaTPUYIHOU opme
4. KaHOHHUYECKOH (hopme

10.  Jlana cumiulekc Tabiuia peleHus 3a7adyd JMHEHHOro MNporpaMMHUpOBaHHUS Ha
MakcuMyM. BriOepure HCTUHHOE YTBEp)KICHUE!



i [Basuc |C a3 — — — _
a3McC a3ca A—D Cl_g 02_4 Cg_(} C4_[]
1 X 2 5 1 5 0 -2
2 X 0 3 0 4 1 0
m+l 10 0 G 0 -
Aj

1. HEOOXOAMMO BBHINOIHUTH uTepauuto Kopmana — ['aycca nis nanbHeHIIero pemieHus
3a/1a4n
2. 3a/1a4a He UMEET PELICHUs
3. ONTUMAJIBHOE peIIeHue 3a1aun X1 * = 5; Xp* = 0; x3* =3; x4* =0
4. ONTUMAJIBHOE perieHue 3a1aun X1 * = 0; Xo* = 6; x3* =0; x4* = -4

Kuarwou: 1-1, 2-3, 3-4,4-3,5-1,6-2,7-1,8-1 u4,9-4, 10-2

5.2. Ilpumep pelueHus 3aga4
IMpumep 1. ITo u3BecTHOMY onTUMaNIbHOMY pemieHuto X=(2,4,; 8,6) cnenyromieii 3agaqu JIIT.

-3x,+2x, <10
9x, +4x, <56 (1)
3x,+5x, 24
X, 2 0, j=12

F(x)=x, +x, > max
ONPENENUTh ONITUMAJIbHOE PEILIEHUE IBOMCTBEHHOM 3a1auH.
Ilocmpoum 08oticmeennyo 3a0auy.
Tak xak 1eneBast GyHKIUS MaKCUMH3UPYETCs, BCE OrpaHUYCHUS-HEPABEHCTBA 3aJja4 JOJDKHBI
OBITH THIIA <.
YMHOXHMM Tperhbe orpaHudeHne Ha (-1) © BoOCHOJb3yeMcCS MpPaBUIAMH OCTPOCHUS
JBOVMCTBEHHBIX 3a]1a4, IPUBEICHHBIMU B pa3jelne 2.
Kaxagomy orpanuueHuio mpsMoi 3aayd CTaBUM B COOTBETCTBHE MEPEMEHHYIO JBONCTBEHHOMN
3aJIa4u.
Bce nepemennsie y; >0, Tak Kak OrpaHUYEHMs IPSMOH 3a/1a41 HEPAaBEHCTBA.

9x, +4x, <56 — y, 20
=-3x,-5x, <4 - y;20

Kaxxioil mepeMeHHOM NpsMOM 3aladyd COOTBETCTBYET OIpaHWYEHHE— HEPABEHCTBO THUNA >
JBOMCTBEHHOW 3aJa4u

x —> =3y+9y, -3y, 21

X, — 2y, +4y, -5y, 21 (2)
v, 20, m

T(Y)=10y, +56y, —4y, - min

3anava (2) sBisieTcs IBOWCTBEHHOM K 3a1a4e (1)

JInst HaX 0K eHUs pelieHus 3a1a4yu (2) ucrnojb3yeM 2-10 TeopeMy JIBoicTBeHHOCTH. [TogcTaBum
X=(2,4; 8,6) B orpaHUYCHHS UCXOTHOM 3a1a9H:



-3-2,44+2-8,6=10
9-2,4+4-8,6 =56
-3-24-5-86=-502<-4 — y;=0

BuauMm, 4TO Tperbe OorpaHWYE€HHE MCXOIHOW 3aJa4d BBINOJHSAETCS KAaK CTPOro€ HEPaBEHCTBO.
Torna corimacHo ycnoBusiMm (18) BTOpoil Teopembl NBOMCTBEHHOCTH COOTBETCTBYIOLIASI 3TOMY
OrpaHUYECHUIO TIEpEMEHHAS V3 paBHA HYJIIO.
Tak kak B ONTUMaJIbHOM pEIICHWH WCXOAHOW 3amaun X=(2,4, 8,6) obe KOMIIOHEHTHI
MOJIOKUTENBHBI, TO B COOTBETCTBHHM C YyciaoBusiMu (6,15) oba orpaHudveHus IBOICTBEHHOMN
3a/1aud ONTUMAJIbHBIM PEIICHHEM JI0JLKHBI 00palaThCs B paBEHCTBA!
{_3% +9y, =3y; =1

2y +4y, =35y; =1
Tak kak y3 = 0, TO W14 OonpeneneHrs ONTUMAIbHOIO PELIECHUS IBOWCTBEHHOM 3a/a4l UMEEM
CIIEAYIOLYIO CUCTEMY YpaBHEHUI
{_ 3y +9y, =1

2y +4y, =1

Pemennem »sTOM cucrembl sBisioTcs y; =1/6; y, =1/6. Torga onTHUMalbHBIM pElIEHUEM

JIBOMCTBEHHOW 3aJaud SIBISETCI BEKTOp Y = (% y,O); T(Y)=11. IIpoKOHTpOJIHMPOBATH

MPaBUIBLHOCTh TMOJYYEHHOTO pe3yJbTaTa MOXHO 1mo 1 TeopeMe ABoicTBeHHOCTH. [ljsi 3TOrO
HY)XHO yOenauThesi, uTo pemenuss X=(2,4;, 8,6) u Y =(1/6; 1/6; () ABAAIOTCS IOMYCTUMBIMHU
pelieHus MU (TJIaHaM#) CBOUX 3aJ1ay, a 3HaUeHus KpuTepueB coBnagatot: F(X)=T(Y)=11.

5.3. Ilpumep 3axaHusi Ha J1a0OPAaTOPHYIO PadoTy
1. 3aoanue
Pa3paboraTth nporpaMMmy, peajau3yroIlyl YHCIECHHBIE aJrOPUTMBbI OJHOMEPHOW ONTHUMM3ALUU:
METOJl PABHOMEPHOI'0 TIOUCKA C BO3BPATOM U METOJI 30JI0TOrO CEYECHHUS.
2. Teopemuueckue ceedenus
YuclieHHbIE METO/IbI Pa3/ieisIOTCA Ha:
- TmpsMbIE, TIpU pealu3allid KOTOPBIX HE TpeOyeTcs HCHOJb30BaHUSA MPOU3BOIHBIX IIENIEBOM
(GyHKIUN.
- METO[Ibl, HCIIOJIb3YIOLIUE IPON3BOAHbIE 11€JIEBON (YHKIIHUH.
CyIHOCTb METOJJOB COCTOUT B MHOIOIIArOBOM IOHUCKE 3HAYEHUM ONTUMM3UPYyeMOH (YHKIMU
NPUOIMIKAIOLIMXCS K SKCTPEMaJIbHOMY 3Ha4EHUIO.
OOuwmii anropuT™ 3TOH MOMCKOBOW ONTHUMH3ALUU MOXET OBITH NPEACTABIEH B CIEIYIOLIEM
BHJIE!

BRIBOP HCXOAHOH TOYKH (HCXOTHON SHANCHAR
nepeMenoit)

T
¥

ONpE/ENeHHE HANPARTCHIA NIOHCKA

|

BLIMHCNIZHNE BEMHYHHE! QYEPETHOr Imara (Texyimero
3HAMEHMS NepeMeHHOI)

!

BRI ONTHMHIHX it hymxumn

}

it orrTH i dhyswmm B
Toukax X, # X,

!

TIOHCK
npeaonwaerca 7



B npouecce OINTUMH3AlUun OI[HOﬁ N3 OCHOBHBIX HpO6JI€M ABJIACTCA BBI60p BCIIMYHMHBI IIIara.
CnmimkoM Majas BeJIWYMHA Iara ACJIaCT MTOHUCK BECbMa TPYAOCMKUM, 0ONbIION Imar
CYICCTBCHHO COKPAIIACT MMOUCK, HO MOXKET IPUBCCTU K NTOTEPC TOUHOCTU pPCIyJibTaTa.
OKOHYaHHE TOMCKA CBS3LIBACTCA C HCKOTOpOﬁ BEIMYMHON — MNOrp€IIHOCTbIO (TO‘IHOCTBIO)
OIIPCACICHUA OKCTPEMYMA U saz[aBaeMoﬁ nepea Ha4yaJioM IMOUCKa .

IIpsmvie memoowi
[Tpssmbie MeTOnBI 00MAar0OT OOJBIIMM JOCTOMHCTBOM, COCTOSIIIMM B TOM, YTO HE TpeOyeTcs
TG PepeHIupyEMOCTH L1eJIeBOH (PYHKIUU U LieneBast GyHKLIHS MOXET ObITh 3a/laHa HE TOJbKO
aQHAJMTHYECKH, HO M HE aHAIMTHYECKH (HaIpuMep, B TaOJIMUHON Gopme).
Henoctatkamu sBJsiIOTCST TpeOOBaHWE YHUMOIAJIbHOCTH LeNeBOM (YHKIMM B 3aJaHHOM
WHTepBaJie U3MEHEHUs NepeMEHHOM, 00IbIII0e KOJTMYECTBO BHIYUCIICHUH.
CymecTByeT HECKOJIBKO BUJIOB IPSIMBIX METO/IOB, Hanbojee ynoTpeOnuTeNbHBIMU SBISIFOTCS:
- METOJ PABHOMEPHOT'0 TOUCKA WU TTepedopa;
- METOJ TOPa3psITHOT O MTOKCKA;
- METOJl UCKITFOUEHHSI OTPE3KOB;
a) MeToJ| IeJIeHUs OTpe3Ka MomnoiaaM (MeTo AUXOTOMHH);
0) METO/ 30JI0TOTO CEUEHUS;
B) MeToq PrboHAYYH.

Memoo pasnomepHo2o noucka ¢ 86036pamom
CyTb MeTO/1a COCTOHT B pa30MEHUU MHTEpBAJIa TOMCKA [a, b] Ha n PaBHBIX YaCTCH.
B mporecce onTuMmu3zanuu paccMaTpUBAETCSI MHOXKECTBO TOUEK, YACIEHHOE 3HAYEHUE KOTOPBIX
BBIYHUCIIIEMBIX 110 (hopmyiie
- i(b—a)

n

Boeraucosist 3Hauenue mnenepord pynkuuu F(x;) 1 mpoBOJsS UX CPAaBHEHHE HAXOIST TOUKY Xi (@ <
X <b), B KOTOpOH 11e71eBast PYHKIUS UMEET IKCTPEMaJIbHOE 3HAUCHUE.

,rnei=0,1...n

i

MckoMast Touka CUMTAeTCs 3aKJIIOYEHHONW B HHTEPBAJIE [x15x,]
f 'y

x
X x g Xk Xy N

Jlanee mpojoipkaeM MPOBOAUTH TOHUCK JKCTpeMyMa YXKe Ha HHTepBaie [xesxe] o ¢
MEHBIIUM IIaroMm, 0 TeX Mop, MoKa He JOCTUTHEM TpeOyeMol TOUHOCTH.

Memoo 3010moco ceuenus
B ocHoBe MeTo/1a TeXKUT MPUHLIKI JIETICHUS B TPOMOPIUAX 30JI0TOTO CEUCHUS.
3on0moe ceuenue — nerneHue HEMPEPHIBHOM BEMTMYHMHBI HA JIBE YaCTH B TAaKOM OTHOIIEHUH, IPU
KOTOPOM MEHBIIIasi 4aCTh TAK OTHOCHUTCS K OOMNbIIIeH, Kak Oonblas KO BCe BETUYHMHE.
OtHouleHne OonplIe YacTH K MEHbIIEH B STOW MPOMOPIHMH BBIPAKAETCS KBaAPATHUHOM
HUPPaLUOHATLHOCTHIO:

\/§+1

=——=1.61803
4 2



u, HaO60pOT, OTHOIIIEHHE MEHBIIIEH YaCTH K OONBIIEH:

1 J5-1
2

@
Metos OTHOCHUTCS K TIOCICIOBATCIbHBIM CTpAaTErusiM. 3aJaeTcs HadalbHBIA HWHTEpBa
HEOIPENIEIEHHOCTH M TpedyeMasi TOYHOCTh. AJITOPUTM YMEHBLICHUS MHTEpBaJia OMHPAETCs Ha
aHaJ M3 3HAYeHWH (QYHKOMM B JBYX TOYKaXx. B KauecTBe TOYEK BBIYUCICHUS (YHKIUU
BBIOMPAIOTCS TOYKH 30JI0TOr'O CEYEHHs. Tora ¢ yueToM CBOMCTB 30JI0TOrO CEYEHMS Ha KaxJOW
UTEpallK, KpOME IEpBOH, TpeOyeTcsi TOIBKO OJHO HOBOE BBIYMCIEHHE (YHKUIUH. Y CIOBUS
OKOHYaHMs IPOIlecca MOUCKA — JJIMHA TEKYNIer0 MHTEpBala HEONPEAEICHHOCTH CTAaHOBUTHCS
MEHBIIIE YCTAHOBJICHHOW BEJTMYUHBI.

Anecopumm:

Ilar 1. 3agate Ha4aJIbHBIA HHTEPBAJ HEONpeneieHHOCTH [a,b], mounoctbe > 0.

Hlar 2. [Tomoxuts k = 0.
HlIar 3. Beruncaurs:

-1
y=b—\/gT(b—a);z:a+b—y
lIar 4. Beryuciaurs:

S f(2)k=k+1
ar 5. CpaBHUTE:
SO u f(2)

ecmt f(y) < f(z), ToO NONOXUTB b = z

~ 0.61803

eca f(y)> f(z), ToO NONOXUTh @ =y

Hlar 6. Berunciute A =| a —b | 1 npoBepuTh yCIIOBHE OKOHYAHUS:
ecm A > g, TO IepelTH K mary 3;

. _atb
MHa4e MpOoIEecC MOMCKA 3aBepIIaeTcs U x* = 5 ;
f f
A L
I
I
I
| | |
[
l Fuer! I | -
i ‘! L x ¥ '." > X
a; Y =Iga1 |3 b.t Oy ¥t i = Vsl bt
Hosnll murepsan Hozui mm:puni
Te i il y "l
KYUIMR HiTepEal Texymmit uxTepsan
3. Ilpumep

Haiitn MeTO/I0M paBHOMEPHOI'O MOMCKA C BO3BPATOM M METOJIOM 30JI0TOTO CEUCHHS IKCTPEMYM
.3 2

(okcTpeMyMbl) GpyHKIHU ¥ = X° —2X° —x +2

Jlns moxanu3anuu 00J1acTel SKCTpeMyMa MOCTPOUM I'paduk HyHKIIHH.



fix) = (x)j— 2xz—x+ 2

1y

f(=) : : /— \ }

- ID._
H

Hanee coctaBisieM mporpaMmy Ha sizbike, C++ unu C#.

5.4. Bomnpocsl K 3a4eTy ¢ OLEHKOM

1. OOmiast  xapakTepuCTHKa 3a/Jady  ONTUMM3AUUU. [IpumMepsl  ONTHUMHU3AIMOHHBIX
3anad. [locranoBka 3amaun ontTumusanuu. Knaccudukanus 3agad onTHMH3ALNH.

2. [locTanoBKa pa3aMYHBIX 3aAa4 ONTHUMHU3ALMU. MeTonbl OTHICKAHMS ONTUMAaJIbHBIX
pElIeHUN.

3. MeTonbl pemieHHs 3a1ad Ha OSKCTPEMyM KJIACCHUYECKOro aHaim3a s (YyHKIHUH
oqHON mnepemeHHoW. HeoOxomumple M OCTaTOUHBIE YCIOBMSI IKCTpeMyMa (DyHKLHU OJHOU
IIEPEMEHHOM.

4. MeToapl pemieHuss 3agad Ha OSKCTPEMYM KJIACCHUECKOro aHaim3a il (QYyHKIUU
HECKOJIbKUX TlepeMeHHbIX. HeoOXxoauMble U 10CTaTOUHbIE YCIOBUS dKCTpeMyMa (PYHKIHUU ABYX
IIepEMEHHBIX.

3. VYCil0BHBIE AKCTpEMYMBl (DYHKIIMHM HECKOJBKMX HEU3BECTHbIX. MeTon MHOXUTENeH
Jlarpanxa.

6. UucnenHple  METOABl  pEIIEHUs  3aJad  OJHOMEpPHOM  onTUMM3amuu. Meron
PaBHOMEPHOIO ITOKCKa C BO3BPATOM.

7. UuciieHHbIE METOABl pPELIEHUs 3aJad OJHOMEpPHOW oONTHUMHU3aluu. MeTonx 30510TOro
CEUEHHS.

8. Ornucanre 5KOHOMUKO-MaTeMaTH4y€CKOW MOJIEIH 33/1a4d JIMHEWHOTO TPOTrPaMMHPOBAHUS
(JIIT). ®opmer 3agaun JIII. [IpuBenenue 3anauu JII1 B kaHOHUYECKYIO OpMY.

9. ®opwmel 3agaun JIII. [IpeoOpa3zoBanre kKaHOHUYECKOW POPMBI B CHMMETPHUHYIO.

10.  IIpumeps! 3apau JIII. 3agaya miaHupoBaHUs TPOU3BOCTBA.

11. [Tpumepsl 3amau JII1. 3agaya queTsl.

12.  IlpeoGpa3oBaHMs OAHOKPATHOI'O 3aMEIIECHUSI.

13.  CumnuekcHble npeoOpa3oBaHusl.

14.  I'paduueckoe pelieHne 3aJauu JMHEHHOI 0 IPOrpaMMHUPOBAHMSL.

15. Anroput™ cumimiekc-mMeroaa. CUMIIIEKCHbIE TaOJIUIIBL.

16. ITepBoHauanbHBIN OMOPHBINA TIJIaH. METO BCIOMOTaTelIbHOM 3a/1auH.

17. [TepBoHaYaIbHBIN OMOPHBINA IaH. MeToI HCKYCCTBEHHOTO Oa3uca.

18. JIBoiicTBeHHbIE 3a/1aun. [[puHIMIT TBONCTBEHHOCTH.

19. JIBOMCTBEHHBIN CUMILIEKC METO/I.

20. TpancnoprHas 3aga4a. MeTozbl MoMcKa ONOPHOro njaaHa. MeTtoa noTeHIHAaNoB.

21.  UYwucieHHble METOABI PEIIEHUS 3a/1a4 MHOTOMEPHOU ONTUMHU3AIMU. MeTo rpaueHTHOTO
CIIyCKa.

22.  Meroa rpalu€HTHOrO HAUCKOPEUILEro CIIyCKa.

23. MeTtoa NOKOOPAMHATHOTO CITYCKa.



24.
25.
26.
217.
28.
29.
30.

MeTon HaucKopenIero NOKOOPAMHATHOIO CIYCKA.

Merton conpsiKEHHBIX I'PaIliEHTOB.

[TocraHOBKa 3aa4M JUHAMUYECKOTO IPOrPAMMHUPOBAHUS.

['eomeTpuueckas nHTEppeTanms 3a1a4u JMHAMHUYECKOTO IPOrPaMMHUPOBaHUSL.

[IpyHIMIT TO3TaHOI'O MOCTPOEHUS ONTUMAIIBHOIO YITPABJICHHUS.

YpaBHenue bennmana.

ANTOpUTM peleHus 3aa4il O MUHUMHU3AIMH pacXo/ia TOPIOYEro caMoyieToM mpu Habope

BBICOTBI U CKOPOCTH.

31.

ANropuTM™ peleHus 3aJaun oNpeesIeHUs KpaTyaiiiero pacCTOsSHUS 10 3a/laHHOM CeTH.



TEXHOJIOI'MYECKASA KAPTA JUCHUIIJIMHbI

OCHOBHAS OBPA30OBATEJIBHAS ITPOT'PAMMA
09.03.02 UndopManiuOHHBIE CUCTEMbI M TEXHOJOTHH
Hanpasaennocts (mpoduisb) «I[IporpaMMHo-annapaTHbie KOMILIEKCHI»
(xon, HarpaBieHue, MPOQUIIH)

TEXHOJIOI'HYECKASA KAPTA

udp aucummmns: 1o PYIT | B1.B.OJLS

JuciunimHa | MeToabl ONITUMHU3ANMHU

Kypc | 2 | cemectp | 4

Kadenpa | NudopMaTHKU M BEIYHCIHTETbHOH TEXHUKH

@®.1.0. npenonaBarens, 3BaHUE, Touuknn Hukosaii AJieKCAaHAPOBUY, KAaHA. TeXH. HAaYK,
JIOJDKHOCTD JaoueHT Kadeapbl MHGOPMATUKHU U BBIYMCJIANTENbHOI TEXHUKH

3ayer ¢
OLICHKOM
-HK 0011, /TeK. cem. ‘ 30/30 ‘HP/CMO(SH_L/TeKA ceM. ‘ '/' P-‘[BOGHL/TCKA cem. 16/16 CPC o011 /TeK. ceM. ‘ 26/26

OO0T11I. TPYTOEMKOCTbuye3ET 72/2 | Kon-Bo cemecTpoB 1 | ®opma KoHTpOISL

Komnerennuu o0yuarwmerocs, popMupyemMsblie B pe3yJibTaTe 0CBOCHHUS JUCHUILJIMHBI:

- CIIOCOOHOCTh ~ WCIIONIb30BaTh OCHOBHBIC 3aKOHBI E€CTECTBEHHOHAYYHBIX JMCIMIUIAH B
npodeccroHaNIBHOM NeATeTbHOCTH, IPUMEHITh METOIbI MaTEMAaTHYECKOT0 aHaIM3a U MOJICJIMPOBAHMS,
TEOPETUYECKOr0 U dKcIepuMenTanpHoro uccnegosanus (OIIK-2);

- crocoOHOCTh  pa3pabaThiBaTh CpPEJICTBA peann3alui  WH(POPMAIMOHHBIX  TEXHOJIOTHHA
(MeTopnueckue, UWH(GOPMALMOHHBIE, MAaTeMaTH4YECKHe, AJTOPUTMHYECKHE, TEXHUYECKHe WU
nporpamMusie) (I1K-12).

. MaxkcumanbHoe
Kon ¢popmupyemoii Copep:xanue KoanuecTBo KOIHYECTEO Cpok
KOMIIETEHIINH 3aJaHus MeponpHuATHIH BALIOB npeaocTaABJIeHUSs
Beoonwiit o0k
He npenycmorpen
Ocnoenoit 010K
OIIK-2
K-12 Pemrenne tectoB 3 9 B teuenne cemectpa
B teuenue cemectpa
OIIK-2 JlabopartopHsie P
K-12 paBoTSI 4 40 10 PaCIUCAHUIO
3aHSATHH
B teuenune cemectpa
OIIK-2 Penrenne xoMriekca P
K-12 sanay 1 3 10 PaCIUCAHUIO
3aHATHH
OIIK-2 I DVIIIOBBIC B teuenue cemectpa
K-12 5211: o 4 8 10 PaCIUCAHUIO
ALKy 3aHSATHH
Bcero: 60
OIIK-2 . Bompoc 1 20
K-12 3ayer ¢ OLCHKOM Bonpoc 2 20 B cpoku ceccun
Bcero: 40
Hroro: 100
onoanumenvHotii 610K
OIIK-2 BrimoaHenne JONMOIHATEIEHOM
. 10
IK-12 71a00paTOpHO paboTHI
OIK-2 10 COTJIACOBAHHIO C
K-12 Perrenne 1ONOMHUTEILHOTO TECTA 3 Iperno/iaBaTesieM
Bcero: 13

[lIkana oreHUBaHUS B paMKax OaJlsIbHO-peUTUHIoBOM cucteMbl MAI'Y: «2» - 60 6amioB
u MeHee, «3» - 61-80 6amioB, «4» - 81-90 6amios, «5» - 91-100 6aiioB.



