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Pabouas mporpamma IUCHIUIUTHHBI OOCYKJCHA Ha 3acelaHuu Kadenpsl MpUKAQTHON MaTeMaTH-
ku poTokoJt Ne 10 ot «22» mas 2020r.

3aBenyromnuii kadeapoit Yprenos M. X.
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(V//nommm,

Pabouast mporpamMma IMCIMIUIMHBI YTBEPXK/ICHA HA 3aceJaHNU Kadeapbl MPUKAATHON MaTeMaTH-
ku ipotokoi Ne 10 ot «22» mas 2020r.

3aBenyronuii kadeapoit Yprenos M. X.
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(V//nommm,

YTBepkIeHa Ha 3acelaHui Y4eOHO-MEeTOANUECKON KOMUCCUU (PaKylbTeTa KOMIBIOTEPHBIX TEX-
HOJIOTUM W IPUKJIIAJTHON MaTeMaTUKHU
npoTokos Ne 2 «22» mast 2020r.

[Ipencenarens YMK dakynsrera KoBanenko A.B. 7o

PernieH3eHThI:

[Tanomuukosa TaresHa JIeoHMIOBHA.

JIoKTOp menarorudyeckux Hayk, KaHauaaT (pu3MKo-MaTeMaTHYecKuX Hayk, mpodgeccop. Ilouer-
HBI paOOTHUK BBICIIETO MpodeccuoHanbHOro oopazoBanus P®. Jlupexkrop nHctutyra QyHaa-
MeHTanbHbIX HayK (MDH) ®I'BOY BO «Ky6oI'TY ».

Mapkos Burtanuii Hukomnaesuu.

JokTop Texnuueckux Hayk. [Ipodeccop xadeapbl HHPOPMAIIMOHHBIX CUCTEM UM MPOTrPaMMHPO-
BaHUSI MHCTUTYTa KOMIIBIOTEPHBIX cUCTeM U uH(popmannoHHoi Oe3onacHoctn (MKCullb)
OI'BOY BO «KyoI'TY».



1. IEJHA 1 3AIAYHA YYEBHOM JUCHMUILINHBI

Henau u3yueHus: QUCHUILTUHBI OMPEEICHBI TOCYIapPCTBEHHBIM 00pa30BaTEIbHBIM CTaH-
JapTOM BBICIIET0 00pa3oBaHHUs U cooTHeceHbl ¢ obmumu 1emsimu OOIT BO no nampaBieHuto
noaroroBku «lIpukiagHas nHPOpPMATHKAY, B paMKaX KOTOPOU MPENoIaeTcs TUCIUTUIHHA.

1.1. Heabto OCBOCHMs YYCOHOU AUCIUILIMHBI «METObI ONTUMH3AMW» SBISIETCS (GOop-
MHPOBAHUE y CTYJCHTOB 3HAHHWH 1O OCHOBaM TEOPHUHM ONTHMH3AIMU W 3HAHMK 00 OCHOBHBIX
MoAX0AaX K MPAKTHYECKOMY PEIICHUIO ONTUMHU3AIMOHHBIX 3a]1a4, YTO TTO3BOJIMT MIPUMEHSATh Me-
TOJABI aHAJIM3a MPUKIAJAHON 00JIaCTH HA KOHLENTYaJIbHOM, JJOTHYECKOM, MATEMaTUYECKOM U aJl-
TOPUTMHUYECKOM YPOBHSIX, @ TAKKE MPUMEHITh CUCTEMHBIN MOAXOJ U MaTEMaTUUYECKUE METO/IbI
B (hopManm3anuu peuieHus MPUKIAIHBIX 3a/1a4.

1.2. 3agaun TUCHUILUIMHBI. B X0/e W3ydeHUs MUCHUIUIMHBI CTaBATCS 3aJa4d HAYYHUTh

CTYJICHTOB!:
° 3HATh COJIEp)KAHUE MPOTPaMMBbI Kypca, (OpMYJIUPOBKH 3a7ad, METOAbl UX HCCIe-
JIOBAHHS;
° BBIOMPATH MOIXOISAIINE METOIBI IS PEIICHHS YKCTPEMAIbHBIX 33]1a4;
° YMETh MPUMEHSThH Ha MMPAKTUKE KOHKPETHBIEC BEIYUCIUTEIbHbBIC METO/IbI K aHATIU3Y

U PELICHUIO ONITUMHU3ALMOHHBIX 33/a4,;

o U3y4aTh CAMOCTOSITEJIbHO HAy4YHYI0 M y4eOHO-METOAMYECKYIO JIUTEpaTypy IO
npoGUITI0 U3 pa3IMYHBIX UCTOYHHKOB, BKIIOYAs CETEBBIE pecypchl cetu VHTepHeT, s
pereHust Mpo(heCCHOHANBHBIX M COIMAIBHBIX 3a/1a4.

1.3. Mecro yuedHoii qucuminnbl B crpykrype OOII BO

Jucrumaa « MeTo bl ONTUMU3AIMU» OTHOCUTCS K 0230BOI yacTH yueOHOro MJjiaHa.

Hannast mucuumuinHa («MeTo bl ONTUMU3ALUI» ) TECHO CBA3aHa C AUCUUILIMHAMU: «AHAIN3
(byHKIMI JeHCTBUTENBHBIX NTEpEeMEHHBIX», «BekTopHas anredpay», «MeToabl MaTeMaTH4eckoi (hu-
3UKW». 3HaHUS, TT0JTyYEHHbIE TIPY OCBOEHUU AUCIUILIMHBI «MeToAbl ONTHUMHU3ALMNY, UCTIOIb3YIOTCS
IIPU U3YYEHUH TUCLHUILTUHBI « Teopus pucka U MOJAEIMPOBAHUE PUCKOBBIX CUTYyalUi», « Teopus on-
TUMAJIBHOTO MopTdens». B coBOKynmHOCTH M3yyeHHEe TOM AUCHMIUIMHBI TOTOBUT 00y4YaeMbIX KakK K
pa3INYHbIM BUJIaM IIPAKTUYECKON DKOHOMUYECKOH JEATEIBHOCTH, TaK U K HAYYHO-TEOPETUYECKON U
WCCIIEIOBATENILCKOU JESTEIBHOCTH.

1.4. KomMnereHuMu CcTyAeHTa, (popMupyeMble B pe3y/bTaTe OCBOEHUSI Y4eOHOI

AUCHHUILIMHBI

Komnerennuu obydatomierocs, ¢opMupyeMble B pe3ybTaTe 0OCBOCHHS Kypca «MeTosl
ONTUMM3ALHI:

Cnoco0OeH NpUMEHSTh eCTECTBEHHO-HaYUHbIE U OOIIEUHKEHEPHbIE 3HAHUSI, Me-
OIIK-1 TOZABI MATEMAaTUYECKOI'0 AHAJIN3a U MOJEIUPOBAHNS, TEOPETUYECKOTO U IKCIIE-
PUMEHTAJILHOTO UCCIIEI0BaHMS B TPO(HECCUOHATILHOMN 1A TEIbHOCTH;

CriocobeH orpenenaTs KpyT 3ajad B paMKax MOCTABICHHOM 1€ ¥ BEIOUPATh
YK-2 ONTUMAJIbHBIE CIIOCOOBI MX PELICHHUs, HCXO/S U3 JEHCTBYIOIINX MTPABOBBIX HOPM,
UMEIOLINXCS PECYPCOB U OTPAaHUUYEHUI




B PE3YIbTATC OCBOCHUA NUCHUIIMHBI CTYACHT JOJIKCH:

TPEBOBAHMUA K YPOBHIO OCBOEHUSA COAEPKAHUA TUCHHUITJINHBI

e CTpyKTypa KOMIETEHIIUHN

e 3Harnb

e YMeTh:

e Buanern:

¢ UMCTb IMPCACTABIICHUC
0 MECTE U POJIM U3y4dac-

® [IPUMEHATH HA IIPAKTU-
K€ KOHKPETHBIEC BBIYUCIIH-

® CII0OCOOHOCTBIO
PUMEHATH 3HAHUS Me-

OIIK-1 MO TUCIUTUTHHBI CPEIH TeIbHBIC METOJIbI K aHAIH- | TOJOB ONTUMH3AIUU B
JIPYTUX HayK; 3y ¥ pELICHUIO ONTUMH3a- | MPoQecCHOHAIbHON
® 13HATh coﬂepx(aHHe IIMOHHBIX 3a1a4. JCATCIIBHOCTHU.
porpamMmsl Kypca, Gpop-
MYJIMPOBKH 3a7a4, METObI
WX HCCIICIOBAHUS
e KjaccU(UKAIMIO 33/1a4 | ® BBIOpPATh METOJ JJIS ® CIIOCOOHOCTHIO
N ONTUMMU3AIINH; pelleHnss KOHKPETHOU 3a- | ONpenessaTh KPyT 3a1a4y

® TEOPETUUYECKHUE MOJIO-
JKCHHS, JICKAIIFE B OCHOBE
IMOCTPOEHUSI METOJIOB pe-
IICHHS,

® OCHOBHBIE METO/IbI pe-
IICHHS THUIIOBBIX OIITHMHU-
3allMOHHBIX 3a]1a4

Jlauy ONTUMU3ALUHY;
® 1CIIOJIb30BaTh TUIIOBBIE
QITOPUTMBI JUIs PELICHUs
3ajady;

® OILEHUTh Ka4eCTBO pa-
OOTBI aIropyuT™Ma IpHU pe-
IIEHUH 3a/1a41

B paMKaxX KOHKPETHBIX
3aJ1a4l ONTUMH3AIIH U
BbIOMpATh ONTUMAJIb-
HBIE CIIOCOOBI UX pellie-
HUS, HICXOJIS U3 IeH-
CTBYIOIIMX MPAaBOBBIX
HOPM, UMEIOIINXCS pe-
CYPCOB ¥ OTPaHUYECHUH

2. CTpyKTYypa M coiep:KaHue JHCIHIIIHHbI
2.1 PacnipeaesieHne TPYA10EMKOCTH AUCUMILIMHBI IO BUaM padoT

O6m1ast Tpy10EMKOCTh TUCHUIIIMHBI cocTaBisieT 4 3a4.en. (144 yaca), ux pacrpeesieHne
10 BHJIaM paloT MpeICTaBICHO B TaOIHIIE.

Bun pabotsl TpynoemMKocCTs,
4acoB
6 cemecTp

KonrTakTHas padora, B TOM 4ncje: 72,5

AyauTtopHas padora: 64

Jlexyuu (J1) 32

Ilpakmuueckue 3auamus (113)

Jlabopamopmuwie pabomut (JIP) 32

WNnas koHTaKkTHasA padora:

KonTpons camoctosrensHol padoTsl (KCP) 4

[Tpomexyrounas arrecrauus (MKP) 0,5

CamocrositeabHas padora (CP): 39,8

Kypcogoii npoekr (KII), kypcosas pabdora (KP) -

CamornoaroroBka (ImpopaboTKa ¥ MOBTOPEHUE JIEKIIHOHHOTO MaTe- 6

puana u Matepuala yueOHUKOB M YIEOHBIX TTOCOOMH, MOITOTOBKA K

712a00paTOPHBIM U NPAKTUYECKUM 3aHSATHIM, KOJJIOKBUYMaM U T.J.)

BrimonHenne nHANBUY ATbHBIX 3aaHUH (TIOJITOTOBKA COOOIICHHIH, 27,8

MIPE3CHTALINN )

Pedepar -




[ToAroToBKa K TEKYIIEMY KOHTPOJIO 6
KonTpoJb:
IMoxroToBKa U ciaya K3amenal 35,7
OO0uias Tpya0eMKOCTh | Yac. 144

B TOM YHCJIe KOHTAKTHAas1 padoTa 68,5

3a4. ef 4
Bua uTOroBoro KOHTpoJIf 3adeT, sK3aMeH

2.2 CTpyKTYypa IMCHUIUINHBI:
Pacrnipenenenuie Bu0B yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTUHBL.

Conep:kaHue U CTPYKTYpa AMCUUIJIMHBI (MOTYJIs1)
Pazgenbl gucMIuIMHbBL, H3y4aembie B 6 ceMecTpe

No Bcezo Ayoumopnbvle 3auamusn CP k-
n/ mpy- | Bce- | Jlek | Jlado- | KCP 3a-
n | HaumeHoBaHue pa3aesa, TeMbl | doem- | 1o HUH pa- MeH
Kocmp TOp-
HbIEC
1 2 3 4 ) 6 7 8 9
1 Be3yc/jioBHas1 0OiHOMEpHas
ONTHMHU3ALMA
1. | ®opmynupoBKa MaTeEMaTUYECKOMN 10 6 2 4 0 2 2

3agaqn ontuMuzanuu. Kimaccuye-
CKHE METOJIbI PEUICHHUS 3a7a4 Ol
HOMEPHOH ONTUMHU3ALIUU

2. | UncneHHbIe METOIbI PEIICHUS 18 10 6 4 0 4 4
3a]1a4 OJJHOMEPHOM ONTUMHU3AIIUH
2 Be3yc/10BHasi MHOTOMepHast
ONTHMHU3ALMA

3. | Kimaccuueckue MeToIbI perieHus 6 2 2 0 0 2 2
3a71la4 MHOTOMEPHOM ONTHMU3a-
M.

4. | Knaccudukarus u 0030p METOZ0B 6 2 2 0 0 0 4
0€e3yCIIOBHON ONTUMM3ALUU
5. | YucneHHble METObI 6€3yCIOBHON 22 12 4 8 0 4 6
ONTUMU3AIMU (QYHKIIMA MHOTHUX
NepEMEHHBIX. MeTO b IEpBOTO
HOPSIJIKA.

6. | UncneHHbIe METOIBI 0€3YCIIOBHOM 26 14 4 8 2 4 8
ONTUMU3AIMH (PYHKIIMA MHOTHX
NEepEMEHHBIX. MeTO/IbI BTOPOTO
HOPSIJIKA.

3 HesimHeiliHOE MPOrpaMMHUPO-
BaHHe

7. | Kiraccudukaryst 3a1a9 HelTMHEH- 14 6 6 0 0 2 6
HOT'O IPOTPaMMHUPOBAHMUSIL.
8. | 3amaum TUHEHHOTO MPOTrPaAMMHU- 16 8 4 4 0 4 4
pOBaHUs

! Mpu HanMuMM 3K3ameHa No AUCLMNANHE



1 2 3 4 5 6 7 8 9
4 CnenmajibHbIe METOAbI ONTH-
MH3aIHH

9. | 3amaua 1eI0YNCICHHOTO JIMHEH- 12 6 2 4 0 2 4
HOT'O MPOrpaMMHPOBAHUS

10| 3agauu TMHEWHOTO TPOrPaMMHU- 15,5 8 2 4 2 2,8 4,7
POBaHHMS B YCIIOBUAX HEOIPE/Ie-
JIEHHOCTH.

11) ITpomexxyTouHas aTTecTarus 0,5 0,5
(UKP)
Hroro: 144 | 685 | 32 32 4 39,8 | 35,7

2.3.Conep:xanue pa3ieoB TUCHUILINHBI

1 Be3yCJ'[0BHaﬂ OJHOMEPHAsI ONITUMHU3AIIUSA

Tema 1. @opmynupoeka mamemamuueckoun 3adauu onmumuzayuu. Knaccuueckue
MemoOvl peuieHus 3a0ay 00HOMEPHOU ONMUMU3AUUU.

Teopema Mak-Jlopena. Kinaccuueckuii MeTo 1 HaX0XKIEHHUS SKCTpeMyMa (QYHKIIUU OJIHO-
ro IepeMeHHOro. Y HuMoaainbHble pyHKIuu. CBOMCTBa yHUMOIANBHBIX (DYHKLUH.

Tema 2. Hucnennvie memoowl peuieHus 3a0a4 00HOMEPHOU ONMUMUIAUUU.

Metonsl HyseBoro nopsaka. Meron nepebopa. Meton quxotomuu. MeToJ1 30J10TOTO ce-
yenus. Meron ®dubonayun. Meron PozenOpoka. Merton nedhopMuUpyeMOro MHOTOYTOJIBHUKA.
MeToa TSKeNoro mapuka.

2 Be3yCJ'lOBHaH MHOIOMEpHas ONITUMU3ALINSA
Tema 1 Knaccuueckue memoowvt peuieHun 3a0au MHOZOMépHOﬁ onmumusayuu.

Teopembl 0 HEOOXOAMMOM M JIOCTaTOYHOM YCIIOBHM 3KcTpemyMa. Kiaccuueckuit anro-
put™. Jlemmbl 0 HampaBieHHX citycka. Kimaccuueckuii MeToJl HaXOXA€HUS dKcTpeMyMa (PyHK-
LIUY HECKOJIBKUX TIEPEMEHHBIX.

Tema 2 Knaccugpuxauusn u 0630p memoooe 6e3ycio6Hoil ONMUMu3ayuu.

Tema 3. Hucnennvie memoowvl 6e3ycioenHoil onmumuzayuu QYHKUUU MHOZUX nepe-
mennvix. Memoowt nepeozo nopaoka.

Meron rpagueHTHOrO ciycka. Meron Hauckopeitero crnycka. Meron ®@neryepa-Pusca.
Meron laBunona-®neruepa-Ilayamia.

Tema 4. HYucnennvie memoosl 6€3yClo6HOI ONMUMUIAUUU (DYHKYUU MHOUX nepe-
MmeHnvix. Memoovl 6mopozo nopaoka.

Meron Hetorona. Merog Herorona-Pascona. Meron Mapksapaa.
3 HesimHeliHO€0 MPOrpaMMHpOBaHue

Tema 1. Knaccugukayun 3adau neauneitnozo npozpammuposanus. Teopema Kyna-
Taxxkepa. Memoowl noucka ycio6Ho2o IKcmpemyma.



Meton muoxwureneit Jlarpamxka. Meton mrpadusix GyHkimii. Meton 6apbepHbIX PyHK-

uuid. Metoa npoeKUuu rpaueHTa.

Tema 2. 3a0auu nuneitnozo npozpammuposanus.

Cumiuiekc Metof. TpaHcHOpTHBIE 3ajauu.

4 Cl'lelll/la.]'lbl-[])le METOAbI OITUMHU3AIIUNA

Tema 1. 3a0aua yenouucienno20 TUHEUHO20 RPOCPAMMUPOBAHUSL.

[TocTanoBKHM 3a7a4M IIEIOYUCICHHOTO JIMHEHHOTO nporpammupoBanus (3LJIIT). MeTobr
pewmenus 3LUJIIL. Meron BerBeli u rpanun pewenus 3LJIIL. Pemenne 3amaun KoMMHBOSDKEpA

MCTOAOM BETBEH U I'paHHII.

Tema 2. 3a0auu 1unenino2o nPozPamMMuUpoOCanUs 6 YCio8Uax HeonpeoeneHHOCHU.

[locranoBku 3amaun JmHenHOro mporpammupoBanus (3JII1) B ycnoBusix pucka u He-
onpezaeneHHoctd. Meronpl pewenus 3JII1 B ycioBusix pucka u HeonpezaeneHHocty. 3JII1 u teo-

pHs UIp.

2.3.1 3aHATHA JeKINOHHOI0 THIIA

dopma TEKyIIEro
HaumenoBanue p v
No asje Coxepsxanue pasaena/MOLy I KOHTPOJIA
- P P P Y (no nedensaim ce-
JTa/Momy s
Mecmpa)

1 | besycnoBHas Tema 1. ®opmynupoBKa MaTeEMaTUYECKOH 3a- 1. Omnpoc no pe-
OJIHOMEepHast nauu ontuMmsanuu. Kiaccuueckne MeTo bl 3yJbTaTaM WHIH-
ONTHMHU3AIHS | PEIICHHS 3a/1a4 OJJHOMEPHON ONITHMH3AIHH BHIyaJIbHOTO 3a-

nanus (1-4-s ne-
Tewma 2. qI/I(iJ'IeHHLIe METO/Ibl pEIICHUS 3a/1a4 NSt 6-TO CeMecT-
OJTHOMEPHOM ONMTHUMH3AITUU pa)

2 | besycmoBHas Tema 1. Kitaccuueckue MeTObI pelIeHus 3a- 1. Ompoc no pe-
MHOTOMEpHasi | a4 MHOTOMEPHOW ONTHMH3AIUH. 3yJibTaTaM UH/IH-
ONITUMHU3AIIHS BUIyaJIbHOTO 3a-

1 Tema 2. Knaccuduxanus u 0630p MeToa0B oy

N nanus (5-12-s He-

0e3yCIOBHOW OMTUMU3AINH
Jienst 6-ro ceMecT-

Tewma 3. HncneHHbIe METO/BI O€3yCIIOBHOM OI- | pa)
TUMU3AIUN QYHKIIUU MHOTHX NIEPEMEHHBIX.
MerTo1bl TEpBOrO MOPSIAKA.
Tema 4. UncneHHble METOIbI O€3YCIOBHOM OTI-
TUMU3AIHUN QYHKIIUA MHOTHX TIEPEMCHHBIX.
MeTo/161 BTOPOTO TOPSAKA.

3 | Henunelinoe Tewma 1. Knmaccudukanms 3a1a4 HETMHEWHOTO 1. Ompoc o pe-
MPOrPaMMHUPO- | IPOTPAMMHUPOBAHUS. 3yJibTaTaM UHIH-
BaHWE . BHUIyaJIbHOTO 3a-

Tewma 2. 3aga4un HEMMHEWHOTO MTPOTPAMMHUPO-

nanus. (13-15-s ne-
BaHUs

JIelist 6-TO ceMecTpa)

4 | Cnenmanpabie | Tema 1. 3amava meI04YHCICHHOTO JTHHEHHOTO 1. Omnpoc o pe-
METOJIbI ONTH- | IPOTPAMMHUPOBAHUS 3yJbTaTaM WHIH-
MU3AIAH . BHIyaJIbHOTO 3a-

Tema 2. 3agaun IMHEHHOTO MPOrPaMMHUPOBA- nanns. (16-17-s
HUS B YCIOBUSX HEOTPEICIEHHOCTH. Heens 6-To ce-
MECTpa)




[IpakTrueckue 3aHATHA, 3amuTa JabopaTopHoi pabotsl (JIP), BEIONIHEHHE KypCOBOTO
npoekTa (KII), kypcooit pabotsl (KP), pacuerno-rpadpuueckoro 3aganus (PI'3), nanucanue pe-
depara (P), acce (), komokBuyM (K), Tectupobanue (T) — He mpeycMOTPEHBI.

2.3.2 3aHsATHSA CEMHUHAPCKOI0 TUIIA

CeMuHapckue 3aHATHS — HE PEIYCMOTPEHBI

2.3.3 JlabopaTopHbIie 3aHATHS

Ne i/ Tembl 1a00paTOPHBIX 3aHATHIA Dopma Tekymero KOHTpoIs(1o Hee-
JISIM cemMecTpa)
1. BeinonHeHue NpakTHUECKUX 3aJaHUMA
1 UucaeHHbIe METOBI pEIIeHUs 3a/1a4 0/1- 2. OT4eT Mo pe3yibTaTaM HHAWBUIYalb-
HOMEPHOU ONTUMH3AIUU Horo 3amaHus. (1-4-s1 Hemens 8-ro ce-
MecTtpa)d
YucneHHble METOIbI O€3yCIIOBHOM ONTH- 1.. BeinonHeHne NpakTHYECKUX 3aJaHHi
5 MU3aH QYHKIIMA MHOTHX TIEPEMEHHBIX. | 2. OTYeT 1Mo pe3ysbTaTaM WHIWBUAYalb-
MeTo/1b1 IepBOTO MOPSIIKA. Horo 3amaHus. (5-8-1 Hemens 8-ro ce-
MeCTpa)
YucneHHble METOIbI O€3yCIIOBHOM ONTH- 1.. BeinonHeHne NpakTHUECKUX 3aJaHHi
3 MU3aH QYHKIIMA MHOTHX TIEpEMEHHBIX. | 2. OTYeT 1Mo pe3ysbTaTaM WHAWBUIYaNb-
MeTo1pl BTOPOT0 MOPSAKA. Horo 3amanus. (8-11-a Hemens 8-ro ce-
MeCTpa)
1.. BelnloyiHEHHE MPAKTUYECKUX 3aaHu
4 3 . 2. Otuer mo pe3yiabTaTaM HHIUBUIYaJb-
a/1a4¥ HEJIMHEHHOTO TPOTPaMMHUPOBAHHS
Horo 3amanus. (12-13-s menens 8-ro ce-
MecTpa)
1.. BelTloJIHEHHE MPAKTUYECKUX 3aaHu
5 3aaua 1eJ0YMCISCHHOT 0 JUHEHHOro po- | 2. OT4eT Mo pe3ysibTaTaM HHIAMBUAYaJlb-
rpaMMHPOBAHHUS Horo 3axanus. (14-15s nenens 8-ro ce-
MecTpa)
6 3aauu JUHEHOro mporpaMMupoBanus B | 1.. BeimongHeHue npakTH4ecKuX 3aJaHuil
YCIIOBUSIX HEONPEAEIEHHOCTH. 2. Otder Mo pe3ysbTaTaM WHAWBUIYalb-
Horo 3anmanus. (16-17-1 Henmens 8-ro ce-
MecTpa)

3amuTa nabopatopHoi padotsl (JIP), Beimonunenue kypcosoro mpoekra (KIT), kypcoBoit
pabots (KP), pacuerno-rpaduueckoro 3amanus (PI'3), mamucanue pedepara (P), acce (3), kon-
nokBuyM (K), rectupoBanue (T) — He mpeyCMOTPEHEI.




COJIEP)KAHUE JIABOPATOPHOM PABOTBI

Tema 1. Hucnennvie memoowl peuwieHus 3a0a4 00HOMEPHOU ONMUMUIAUUU.

[TocraHoBKa 3a/1a4l METO/IOB HYJIEBOT'O IOPsi/IKa; CTpaTerus NoMcka MUHUMYyMa; pas3pa-
00TKa aNropuTMOB; OLIEHKA CXOJUMOCTH METOAOB (METOJ rnepedopa, METOJ| TUXOTOMHH, METOJ
30j10TOr0 ceueHusi, metoq Pubdbonauyuu, metoq PozenOpoka, meron nehopMUpPyeMOro MHOTO-
YTOJIbHUKA, METOJI TSKEJIOTO IIapUKa).

Tema 2. Hucnennvie memoowvt 0e3yclo6HON ONMUMU3AUUU PYHKYUU MHO2UX hepe-
Mmennvix. Memoowl nepeozo nopsaoka.

ITocTaHoBKa 3aa4M METOAOB MEPBOIO MOPSAJIKA; CTPATErus MOMCKAa MUHMMYyMa; pas3pa-
00TKa alIrOpUTMOB; OLIEHKA CXOAMMOCTH METOJ0B (METOJ IPAJUEHTHOIO CITyCKa, METO]l HAUCKO-
peiiiero cnycka, merog ®dneruepa-Pusca, meron lasunona-®neruepa-Ilaysia).

Tema 3. Hucnennvie memoosvt 0e3yclo6HON ONMUMUIAUUN PYHKUUU MHO2UX hepe-
mennwvix. Memoowvl émopozo nopsaoka.

[locTaHoBKa 3aaun METOJIOB BTOPOrO MOPSAKA; CTpaTerys IMOMCKa MUHUMYMa; pas3pa-
00TKa aJrOpUTMOB; OIEHKAa CXOIUMOCTH MeToa0B (MeTon Herotona, meton Hriorona-PaBcona,
MeTos1 MapkBap/ia).

Tema 4. 3a0auu HeaUHENHO20 NPOZPAMMUPOBAHUSL.

Meton muoxureneit Jlarpanxka. Meton mtpadusix GyHkuil. Metoq 6apbepHbIX QyHK-
uuid. Metoa npoeKury rpaJiieHTa.

Tema 5. 3a0aua yenouucieHno20 TUHENHO20 NPOZPAMMUPOCAHUA.

ITocTaHOBKM 3aa4yM LETOYUCICHHOTO JIMHEHHOro nmporpammupoBanus (3LUJIIT). Meron
BeTBel U rpanul pemenus LI Pemenne 3a1aun KOMMUBOSKEpa METOIOM BETBEW U I'PaHULL.

Tema 6. 3a0auu nunenno20 NPOZPAMMUPOBCAHUA 8 YCIAOBUAX HEONPEOeIeHHOCHU.

[TocranoBku 3amaun JnuHeitHOro mporpammupoBanus (3JIII) B ycnoBusix pucka u He-
onpezaeneHHocTu. Metozpl pemenus 3JII1 B ycnoBusx pucka U HeonpeaeIeHHOCTH.

2.3.4 IlpumepHas TeMATHKA KyPCOBBIX padoT (MPOeKTOB)
Kypcossie pabotsl (KP) — He nmpenycMoTpeHsbl.

2.4  TlepeueHb Y4eOHO-METOIHYECKOTO OOecmedeHUs /sl CAMOCTOSATEIbHOI pado-
ThI 00y4aI0IIerocs 1o JMCHUILINHE

Lenbto caMOCTOSTEHHOM PabOThI CTYACHTA SBJSIETCS yIiTyOJieHHe 3HAaHUM, TOTYyYSHHbIX
B pe3yJibTaTe ayJUTOPHBIX 3aHATUN. BblpabaThiBaloTCS HABBIKM CaMOCTOSITENBHON padoThl. 3a-
KPETUISIOTCS ONBIT M 3HAHUS MOJIyYE€HHBIE BO BPEMsI JJAOOPATOPHBIX 3aHITHH.

No Bun camocTrosgTensHOM [Tepedenp yueOHO-METOTMIECKOTO 00SCIICUCHUS TUCIIUTLTAHBI
- paboTHI 110 BBITIOJTHEHHUIO CAMOCTOSITENIbHOM PadOThHI
1 2 3

MCTO)II/I‘ICCKI/IG YKa3aHus JJid NOATOTOBKH K JICKHMOHHBIM U CEMHUHAPCKHUM
3aHATHUSM, YTBEPKCHHBIE HA 3aceaHny Kaepbl MPUKIATHON MaTEMaTH-
KH (aKyJIbTeTa KOMIBIOTEPHBIX TEXHOJIOTHIA U MPUKIIAJHOW MaTEMaTHKA
OI'BOY BO «KyOI'Y», mpotokon Ne7 ot 18.04.2018 r.

MeTtouieckue yKka3aHUs 10 BBITOJHEHUIO CAMOCTOSATEIBHOM paboThl,
YTBEPXACHHBIC HA 3aCeIaHuU Kadeaphl MPUKIATHON MaTeMaTUKN (aKyIib-
TeTa KOMITBIOTEPHBIX TEXHOJIOTHH U NpUKIIagHoi marematuku ®I'6OY BO
«Ky6I'Y», nporokon Ne7 ot 18.04.2018 r.

IIpopaboTka u
MIOBTOpPEHUE
JIEKIIMOHHOT0 MaTepHara,
1 |marepuana yueOHOH 1
Hay4yHOH JIUTEPATYpHI,
MOJTOTOBKA K
CEMUHAPCKUM 3aHATUSIM
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1 2 3

MeTtoandeckre yKkazaHus [0 BHIMOJHEHHIO Ta00PaTOPHBIX paboT, yTBEP-
IToaroroBka K JKICHHBIE Ha 3aceTaHuu Kadeaphl MPUKIATHON MaTeMaTHKH (aKyIbTeTa
JabopaTOPHBIM 3aHATHSM [KOMITEIOTEPHBIX TEXHOJIOTHH U MpuKIiIagHor marematuku ®I'EOY BO
«Ky6I'Y», mpotokon Ne7 ot 18.04.2018 1.

MeTtoandeckre yKazaHusl [0 BHIIOJHEHHUIO CAMOCTOSITEIBHOM PabOTHI,
[ToaroToBka K pemieHNI0 |yTBEPKACHHbBIE HA 3aceNaHny Kadeaphl MPUKIATHON MaTeMaTHKN (aKyIib-
3a71a4 ¥ TECTOB TeTa KOMITBIOTEPHBIX TEXHOJIOTHH U IpuKiIagHoi marematnku ®I'6OY BO
«Ky6I'Y», mpotokon Ne7 ot 18.04.2018 1.

MeTtoandeckre ykazaHust J1sl IOATOTOBKH 3cce, pedepaToB, KypCOBBIX
paboT, yTBep)KICHHbBIE Ha 3aceJaHuH Kadeaphl IPUKIaTHON MaTeMaTHKH
(akynpTeTa KOMIBIOTEPHBIX TEXHOJIOTHH U PUKIATHON MaTeMaTHKH
OI'BOY BO «KybI'Y», nporokon Ne7 ot 18.04.2018 r.

4 ([ToaroroBka JOKIag0B

MeTtoandeckre yKazaHHs [0 BHIITOJTHEHUIO pacueTHO-TpauiIecKux 3aaa-
HUH, yTBEpKACHHbBIC HA 3aceJaHny Kadeaphl MPUKIaJHONH MaTeMaTHKU
(akynbTeTa KOMIBIOTEPHBIX TEXHOJIOTHH W MPUKJIATHON MaTeMaTHKH
OI'BOY BO «KyoI'Y», mporokon Ne7 ot 18.04.2018 .

Metoandeckre yKa3aHus [0 BBIIIOJHEHHUIO CAMOCTOSITEIbHOM PadOTHI,
YTBEp)KICHHBIE Ha 3acefaHuy Kadeapsl IPUKIATHON MaTeMaTHKH (HaKyib-
TeTa KOMITbIOTEPHBIX TEXHOJIOTUH U NpuKinagHoi Matematuku ®I'6OY BO
«KyO6I'Y», mpotokon Ne7 ot 18.04.2018 r.

IToaroToBKa K pelIeHUIO
5 [pacueTHO-TpaduIecKuX
3apanuii (PI'3)

Metoandeckre yKa3aHus [0 BBIIIOJHEHHUIO CAMOCTOSITEIbHON PadOTHI,
[MoaroroBka K Tekyuiemy |yTBepKAeHHbBIE Ha 3aceanny Kadeapbl NPUKIaTHOH MaTeMaTUKH (paKyb-
KOHTPOJIIO TeTa KOMITBIOTEPHBIX TEXHOJIIOTUH U puKinagHoi Matematuku ®I'6OY BO

«Ky6I'Y», mpotokon Ne7 ot 18.04.2018 r.

Y4eOHO-MeTOIYeCKHe MaTepHalibl JUIsl CAMOCTOSITENBHONW PabOThl OOYyYaIOUIMXCS W3
YHUCiIa MHBAJIUIOB M JIUI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) nmpenocTasnstores
B (hopMax, amanTHPOBAHHBIX K OTPAHUYEHHSIM HX 3[JOPOBBS M BOCIIPHUATHS HH(DOpMALINN:

JInst a1 ¢ HapyIeHUSIMU 3PEHUS:

— B Mle4aTHOU (hopMe yBeTMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JIig U1 ¢ HapyLIeHUsIMU CITyXa!

— B TIe4aTHOM opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA.

Jljig U1 ¢ HapyLIeHUsIMA OIIOPHO-JBUTaTEIbHOTO amnmnapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

I[aHHLIﬁ MEPpCUCHb MOXKET OBITh KOHKPCTU3UPOBAH B 3aBUCUMOCTU OT KOHTUHI'CHTA 06y-
Haromuxcs.

3.0BPA30BATEJIBHBIE TEXHOJIOI'MHU

C TOYKM 3peHHs] MPUMEHSEMbIX METOJIOB MCIONB3YIOTCA KaK TPaJUIIMOHHBIE MHPOpMa-
HI/IOHHO-O6’BSICHI/ITGJ'IBHI)IG JéKyuu, TaKk 1 UHTCPAKTHUBHAA I10Jada MaTcpuaia C MYHBTHMeHHﬁ-
HOU cucTteMoil. KoMIbIOTEpHBIE TEXHOJIOTUU B JIaHHOM Cllydae 00eCledrBaIOT BO3MOXHOCTH
Pa3HOIMIAHOBOTO OTOOPa)KEHUSI AJITOPUTMOB M JIEMOHCTPAIIMIOHHOTO MaTepuaia. Takoe coyera-
HUE TMO3BOJISIET ONTUMAJIBHO MCIOJB30BaTh OTBEJACHHOE BPEMsI M PACKPBIBATh JIOTUKY U COJAEP-
KaHUE JUCIUIUTNHBL.

Jlekyuu nipeCcTaBISIOT COOOM CUCTEMATUUYECKUE 0030Phl TEOPUH ONTUMU3AIMU C TI0]Ia-
Yyel MaTtepuaia B BUJIE€ MPE3CHTAIUH.

Jlabopamopnoe 3anamue 1103BOJSET HAYYUTh CTYJEHTA IPUMEHATh TEOPETUUECKHE 3HA-



11

HUS [P PELIEHUN M UCCIIEI0BAaHUM KOHKPETHBIX 3ajad. JlabopaTopHble 3aHATHS IPOBOJATCS B
KOMITBIOTEPHBIX KJIaccax, MPHU 3TOM IMpakTHKyercss paboTta B rpynmax. [loxxox pa3zbopa KoH-
KPETHBIX CUTYalli IIMPOKO UCHOJIB3YETCs KaK MpernojaBaTesieM, TaK U CTyIeHTaMU IIPH MpoBe-
JIEHUM aHaJIN3a Pe3yJIbTaTOB CaMOCTOSITENbHON paOOTHI.

OrneHka caMOCTOSTEIbHON pabOThl CTYAEHTOB IPOUCXOJUT 110 CPEJCTBAM OLIEHKH MH]U-
BU/yaJIbHBIX OTBETOB U JIOTIOJHEHUM Ha 3aHATHUAX 110 PACCMOTPEHHBIM TEMATHKAM.

33HSITI/IH, NMPOBOAUMBIEC C HCIIOJIB30BAHUEM HHTECPAKTUBHBIX TEeXHOJIOThii

KoauuecTBo 9acoB
Ne HaunmenoBanue pa3jesioB (Tem) BCEro ay/. HHTEPAKTUBHBIE
JacoB qacel
1. be3ycioBHasi 0IHOMepHAsi ONITHMHU3AIHUSI 16 2
2. Be3ycioBHasi MHOTOMepHAasi ONTHMHU3aNus 22 6
3. Henuneiinoe mporpaMMUpoBaHue 14 4
4, CrnenuajbHbIe METOALI ONTHMU3ALNH 12 2
Hmozo no oucuyuniune: 64 14

Jns muu ¢ HapymeHUsIMU 3pEHHUS:

— B IIeYaTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIIeHUsIMH CITyXa:

— B mieyaTHoOU hopme,

— B (hopMe DIEKTPOHHOTO IOKYMEHTA.

JList L ¢ HapyIEeHHUsIMUY OITIOPHO-JBUIaTEIbHOTO almapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JIns iy ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMH 370POBbS NPEIYCMOTPEHA OpTraHU3aIHs
KOHCYJIBTAIMH C MCIIOJIb30BAaHUEM DJICKTPOHHOH ITOYTHI.

JlaHHBII TIEpeYeHb MOKET OBITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTa 00Y-
YAFOIIUXCS.

4. OuneHovHnblie Cpeacrea AJsl TEKYLIECro KOHTPOJisd yCII€EBA€MOCTH, l'[pOMC)KyTO‘lHOi;I
aTTeCTAllMi IO MTOIraM O0CBOCHUSA NUCHMUITJIMHBI

4.1 ®oHa OLIEHOYHBIX CPEICTB ISl MPOBeAeHHs TeKyllel aTTecTalul

VYyeOHasi A€ATEeIbHOCTh IMPOXOAUT B COOTBETCTBUHU C IpadukoM yueOHOro mpolecca.
[Tporiecc caMOCTOSATENBbHON pabOThl KOHTPOJIUPYETCS BO BPEMS ayJIUTOPHBIX 3aHSATHUI U WUHIH-
BUJyaJbHBIX KOHCYyNbTalui. CamocTodTenbHas paboTa CTyJIEHTOB IPOBOAUTCS B (popme uzyde-
HUS OTAEJIbHBIX TEOPETUUECKUX BOMPOCOB MO MPEJIaraeéMoi JIUTeparype.

@DOHJ| OLICHOYHBIX CPEACTB JAUCLHUIUIMHBI COCTOMT U3 CPEACTB TEKYLIETO KOHTPOJIS (CM.
CIHCOK JIaOOpaTOPHBIX paboT, 3a7a4 U BOIPOCOB) U UTOTOBOM aTTeCTaIMH (3a4eT, IK3aMEH ).

B kauecTBe OIIEHOYHBIX CPENICTB, MCIOJNb3YEMbIX AJI TEKYIEro KOHTPOJS yCIeBaeMo-
CTH, MIpeJyIaraeTcsl MepeyeHb BOIPOCOB, KOTOPBIE MPOpadaThIBalOTCS B MPOIIECCE OCBOCHHUS Kyp-
ca. JlaHHBINM MepeyeHb OXBaThIBAET BCE OCHOBHBIE pa3fielibl Kypca, BKIIIOUas 3HAHMS, Moydae-
MBIE BO BpeMsI CaMOCTOSITeNIbHOM paboThl. KpoMe TOro, BaKHBIM AJIEMEHTOM TE€XHOJIOTHH SIBIIS-
€TCsl CaMOCTOSITENIbHOE pelIeHHEe CTYJAEHTaMH U cJada 3afaHuil. OTo MHAMBHAYyalbHas ¢opma
oOyuenust. CTy/IeHT paccKka3blBaeT CBOE PElLICHHE MPEeroaBaTelio, OTBEYAaeT Ha JOMOJHUTEIb-
HBIE BOIIPOCHI.



4.1.1 IlepeyeHb MpUMEPHBIX 32JaHUIH VIS CAMOCTOSITEJIbHOM PadoThI

Lenbto caMoCTOSATENBHON pabOThI CTYACHTA SBJSIETCA YIUIyOJIeHUEe 3HAHUM, TOJTYyYEHHbIX
B pe3yJbTaTe ayAUTOPHBIX 3aHATUNA. BrIpaOaThIBAalOTCS HABBIKM CAMOCTOATENBHON paboThl. 3a-
KPEIUISIFOTCS OIBIT U 3HAHUS, TOJTYUYEHHbIE BO BpeMs J1a00paTOPHBIX 3aHATUH.

3aoanue 1. JlokazaTh CBOWCTBAa YHHUMOJANbHBIX (DyHKIUH. Mcmonb3ys KIaCCUHYECKHH METO/I,
PEIINTh 33Ja4y HaX0XKJIEHUS IKCTpeMyMa (YHKIIMH OJHOTO.

3adanue 2. Harucath ¥ OTJIAIATH NMPOTPAMMY YHMCIICHHOTO PEIICHHS 33aa4d HaXOXKJICHHS MH-
HUMyMa (YHKIIMH OJHOTO TMEPEMEHHOTO, WCIIOIb3Ysl METOJ JUXOTOMHHU, METO
30JI0TOTO ceueHwus, MmeToa OudboHayH.

3aoanue 3. Vicrionb3ysl KIIACCUYECKUN METOJI, PEIIUTh 3a/1auy HaXOXIACHUsS dKCTpeMyMa (pyHK-
M MHOTHX TIEPEMEHHBIX.

3adanue 4. Harucatpy M OTJIAIUTh TIPOrPAMMY YHMCIEHHOTO PEHICHUs 3aJa4l HAXOXKJICHUS MU-
HUMyMa (QYHKIMM MHOTHX TIEPEMEHHBIX, HCIOJb3ysS METOJ HAHCKOPEHIIEro
crycka, meroa Herotona, meron Hetotona-Pascona n meron ®@neruepa-Pusca.

3aoanue 5. Vicnionb3ys MeTo MHOXUTeNeH Jlarpanika, pemuTh 3a/1a4y HaX0XKICHUS YCIOBHOTO
MUHUMYMa (DYHKIIUA MHOTUX [IE€PEMEHHBIX.

3aoanue 6. Hanucatb ¥ OTHaAWTHh MNPOTPAMMY UHCICHHOTO pEIICHUs 33Ja4d HaXOXICHUS
YCIIOBHOTO MHUHUMYMa (YHKIMM MHOTHX T[E€PEMEHHBIX, HCIONIb3YS METOJ
mrpadHBIX QYHKIHHN.

WnpuBuayanpHas 3agada 1. Hawtm MHUHUMYM (I)YHKI_[I/II/I OJHOI'O IICPEMECHHOI'O 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(xX)=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, [-37]

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(x)=2x*+2x+7/2, [-37] 17. £(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, [-19] 20. f(X)=x>+6x+2, [-46]
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WunuBuayanbHas 3aava 2. Halitu MUHIMYM QYHKITUN TBYX MEPEMEHHBIX f (Xl, X2) B

(X2, x0Y (sadanue 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, N f(X)=3x7 +4XF — 2% X, + Xy,
X, =(3;1) X, =(2;1,5)

N f(X)= X2 +7X5 — X Xy + Xy, N f(X) = X2 +5X2 + X, Xy + Xy,
X, = (L1 11) Xy = (L1)

. f(X) =X +8X5 — X, X, + X, " f(X) =X +4X5 + X X, + X,
X, = (15;0,1) X =(3;1)

. f(X)=2% + X5 — X Xy + Xy, s f(X) = X7 +6X5 + X Xy + Xy,
X, =(2;2) X, =(15;11)

. f(X)=3%2 + X2 =X X, + X, " f(X)= X2 +7X5 + X, Xy + Xy,
Xy =(15;15) Xy = (1L 11)

, f(X)=5% + X2 — X X, + X, . f(X) = X2 +8XZ + X, X, + X,
X, = (15;1) X, =(15;0,5)

N f(X)=6% + X5 — X, X, + X, " f(X)=2X2 + X5 + X, Xy + Xy,
X, =(21) X, =(2,2)

N F(X)=TX2 + X5 = X Xy + Xy, N f(X)=3%2 + X2 + X, X, + X,
X, = (L 2) X, = (1,5;1,5)

o f(X)=8X2 + X2 — X, X, + X, 20 f(X)=5% + X2 + X Xy + Xy,

X, =(22)

X, = (15;1)

WnpuBuayanbHas 3a1aya 3. HaifTi ycnoBHBIN MUHUMYM (YHKIIMHM MHOTHX NT€PEMEHHBIX

f (X, X,) (3a0anue 5, 6).

f(X) = X2 +5X2 — X, X, + X,

f(X)=2xZ +3X5 — X X, + X,

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

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

5 f(X) =X +7X5 — X Xy + Xy, i f(X)=Xx7 +5%X5 + X, X, + X,
X +X, =2 2%, +3X, =1

. f(X)= X2 +8XZ — X, X, + X, y f(X) = X2 +4%5 + X, Xy + Xy,

2%, +3X, =1

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

; f(X)=3% + X2 — X X, + X, " f(X)= X2 +7%5 + X, Xy + Xy,
2% + X, =1 X +X, =1

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

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

. F(X)=TX2 + X5 — X Xy + Xy, L F(X)=3% + 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,
2X; + X, =3 X + X, =1
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CoNoOARWNE

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

26.
27.

4.2 ®onp OLIEHOYHBIX CPEICTB /LISl IPOBeACHUs NPOMEKYTOYHOM aTTecTallul
[TPUMEPHBIN ITEPEYEHB BOITPOCOB K 3AUYETY/SK3AMEHY

Onnomepubiii mouck. Teopema Mak-Jlopena.

Yaumonansable QyHKIUN. CBOHCTBA YHUMOJAIBHBIX (DYHKIIHH.

Meton nuxoromum.

Meton ®ubonayun.

Meron 30510TOr0 ceueHus.

Teopembl 0 HEOOXOIMMOM M JOCTaTOUYHOM YCJIOBUHU KcTpemMyMa. Kimaccnueckuit anroputm.
JlemMBI 0 HampaBlIEHUAX cITycKa (06e3yciIoBHAs ONTHMH3AIIHS).

I'panueHTHBIN METOI.

O060061enHbIi MeTo ] HptoToHA.

. MeTon TsKenoro mapuka.
. MeTox COnpsKeHHBIX TPaJUEHTOB.

Knaccudukanust u 0630p MeTo10B 6€3yCIIOBHONW ONTUMHU3AIIIH.

Knaccudukanus 3agad HeTHHEHHOTO porpamMmmMupoBanus. JIeMMbl 1 11 2 0 BOBMOXKHBIX
HalnpaBJieHUAX (yCIOBHAsI ONTUMU3ALINSA ).

Teopema 1 0 HEOOXOIMMOM YCIIOBUHU YCIOBHOTO MUHUMYyMA.

Teopema ®apkamnia. Teopema 2 0 He0OXOIUMOM YCJIOBUU YCIOBHOIO MUHUMYMa.
[IpaBuno mHoxuTenelt Jlarpanka s 3a1a4 ¢ OrpaHUYECHUSIMU TUIIA PAaBEHCTBA.
[TpaBuio mHOxuTENEH Jlarpanska [y1s 3aa4 ¢ OrpaHUYCHHUSIMU TUIIA HEPABEHCTBA.
Brimykosie GyHKITHH.

Teopema Kyna-Takkepa.

Teopust 1BOMCTBEHHOCTH. TeopeMa IBOMCTBEHHOCTH. J[BOMCTBEHHBIE METO/IBI.

Merto npoeKui.

MeTto1 BHyTpEHHUX Y BHEIIHUX MITPAPHBIX (QYHKITHH.

MeTon BO3MOKHBIX HAlPaBJICHUM.

[TocTaHOBKM TpaHCIIOPTHOM 3a/1auu. MeTOIbI pellieHusl TPaHCIIOPTHOM 3a/1auH.
[TocTaHOBKHM 3a/1a4M LIETTOYUCIEHHOTO JInHEHHOTro nporpammupoBanus (3LJIIT). Meroast
pemenus 3LJIIL.

Meron BetBel u rpanui pemenns 31T

Pewienne 3anaun KOMMUBOSIKEPAa METOZOM BETBEU U I'PAHHIL.




28. IloctaHoBKkHM 3ajauu JuHEHHOTO TTporpammupoBanus 3JII1 B ycnoBusx pucka u Heompee-
neHHocty. Meroas! petienus 3JII1 B yciioBusix pucka U HEONPEAEIEHHOCTH.
29. 3JIIT u Teopust urp.

OcHoBHbIe TpeOOBaHMS K pe3yJibTaTaM OCBOSHUS JUCIUILIMHBI IPEACTABICHBI B TA0IHIIE
B BHJIE MPU3HAKOB C(OPMHPOBAHHOCTU KOMIETEHIMH. TpeboBanus (GopMyIHpYIOTCS MO JABYM
YPOBHSM: MOPOTOBBII M MOBBIIIEHHBIA U B COOTBETCTBUHU CO CTPYKTYpoil, npunsaToil B ®I'OC
BO: 3naTh, yMETBH, BIAJETD.

Ha3Banune xomme-
TeHIUHU (MJIU ee Ya-

CTpyKTypa KOMIIETeHUMH

OcHOBHbBIE NPU3HAKU CPOPMHUPOBAHHOCTH

cTH) KOMIIETeHI MU
OIIK-1 Cno- |3HaTh OCHOBHBIE TEXHOJIO- |3HAE€T OCHOBBI MAaTeMaTHYECKOTO armapara
COOEH NMPUMEHSITh MU U METOABI (POPMAIN30- |COBPEMEHHBIX METOJO0B (POPMaIM30BaHHOIO
€CTECTBEHHO- BaHHOI'O OIIMCAaHUsA ONTH- OIIMCaHMA M HCCICAOBAHMUA OITUMHU3AIMOH-

Hay4HbIE U OOIIEeHH-
KCHEPHBIC 3HAHUS,
METO/bI MaTeMaTH-
YeCKOT0 aHan3a u

MaJIbHBIX MPOIIECCOB, MPHU-
MEHSEMBIX B COBPEMEHHOI
SKOHOMHUYECKOWU U COLIU-
aJIbHOM MPaKTUKE

HBIX 3aaa4.

3HaeT OCHOBHEIE MCTOJAbI PCHICHUA 3aaad
OIITUMH3AIINH.

MOJICTTUPOBAHUS,
TEOPETHYECKOTO 1 YMeTb BBIOpAaTh METO U1 | YMEET HCIIOJIb30BaTh THUIIOBBIC AJITOPUTMBI
HKCHEPUMEHTAIBHOTO | pEIICHUS KOHKPETHOU 3a- | IUIsl pENICHHSI MPUKJIAIHBIX 33129
HCCIICIOBAHUS B Jlayd ONTHMH3AINI YMeer npoaHaM3upoBaTh, a 3aTEM BBIOPATH
npodeCcCHOHAIbHON U3 HECKOJIBKUX METOJ0B  ONTHMHU3AIUH
JIeSITEILHOCTH HanOoJiee MOAXOIANIMN K KOHKPETHOW Ipo-
Oneme.
BnajieTh HaBBLIKOM KOppeK- |BllazeeT MeTomaMu OLEHKH KadecTBa pabo-
THPOBKH IIPOLIECCA Pellie- | Thl AITOPUTMA ITPU PEIICHUH 3a1a49H
HHUS 33]1a491 H3MEHEHUEM Brageer HaBbIKOM (OPMYJIHPOBATH HOBYIO
MapaMeTpoB aIroOpUTMa. 3a/laqy TMpH pPAacCMOTPEHUU JABYX WM He-
CKOJIBKUX METOJUK HCCICAOBAHUS OIITH-
MaJIbHBIX MTPOLIECCOB
VK-2 Cno- |3Harh KJaccH(UKALKUIO 3a- |3HAET OCHOBHBLIE THIIA ONTHMHU3ALUOHHBIX

COOEH OTpeeaTh
KpyT 3a/1a4 B paMKax
IIOCTaBJICHHOM LIeJIN
U BBIOUPATh ONTH-
MaJIbHBIE CTIOCOOBI UX
pelIeHus1, UCXOs U3
JIEHCTBYIOIINX TIpa-
BOBBIX HOPM, UMEIO-
IIUXCSI PECYpCOB U
OTpaHUYECHUN

Jla4d ONTUMH3ALNN; TeOpe-
THYECKHE MOJ0KECHUS, JIe-
JKaIlue B OCHOBE MOCTPOe-
HUS METOJIOB PEIIEHUS; OC-
HOBHBIE METO/IbI PEIICHUS
THIIOBBIX ONITUMM3AIHOH-
HBIX 3a7a4

3aaad.

3HaeT OCHOBHBIC MCTOABI PCIICHUA 3aJa4
OIITUMH3AIINH.

YMeTh BBIOpaTh METO JUIS
pelIeHus: KOHKPETHOM 3a-
Jla4¥l ONTHMU3AIMH; HC-
MIOJIE30BaTh THIIOBBIC AlIr0-
PUTMBI 7151 PEIICHUS 337124,
OIICHUThH KaueCTBO PabOTHI
aJTopUTMa MPH PEIICHUN
3aJ1a49u

YMeeT HCIob30BaTh THIIOBBIC AaITOPUTMBI
JJIA peIHeHI/IH HpI/IKHaI[HBIX 3a1a4 U OILICHUTH
Ka4yecTBO pabOThl alfOPUTMA TPU PEIICHUU
3a1a4un

YMeeT npoaHaM3upoBaTh, a 3aTEM BBHIOPATH
U3 HECKOJIbBKMX METOJOB  ONTHMHU3ALUHU
HauboJsee MOAXOASIIUNA K KOHKPETHOM Ipo-
oneme.

Biagers criocoOHOCTEIO

Bnaneer meromamu OIeHKHM KauecTBa pado-
Thl AJITOPUTMA IIPU PELLIEHUU 3a7a4u

15




IIPUMEHSATH CUCTEMHBIN Brnaneer HaBbikOM (hOpMyTUpOBaTH HOBYIO
[OAXOJ YU MaTeMaTUYECKUe |3aJaqyy IpU PacCMOTPEHUHM JABYX WM He-
METOAbI B popManu3anuy  |CKOJIBKUX METOIMK HCCIIEOBAHUS OITH-
pelIeHus NIPUKIaJAHbIX 3a- | MaJbHBIX IIPOLIECCOB

Jay
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5.YYEBHO-METOAUYECKOE N HNH®OPMAIHMOHHOE OBECIIEYEHHUE
YYEBHOU JUCHUIIJIMHBI

5.1 OcHoBHasi JIuTEpaTypa:
CeunoBa, Hatanes MuxaiinoBHa YucIeHHBIE METOABI PEHICHHS 3aJa4 OJHOMEPHOH Oe3-

ycioBHOM ontumm3aiuu / CennoBa, Haranest Muxaitnosna, Kamaiinuna, ['anuna Bennamu-
HoBHa; H. M. CeunoBa, I'. B. Kanaiinuna; M-Bo oOpazoBanust u Hayku Poc. @enepanuu,
Ky6anckuii roc. yH-T. - Kpacnonap: [Ky0aHckuii rocynapctBeHHsiii yausepeuter|, 2012. -
37 c.

. JleroBa, T.A. Meronsl ontumu3zauu. [IpakTudeckuii kype : yaedHOe ocodue / T.A. Jlero-

Ba, A.B. [TanTenees. - M. : Jloroc, 2011. - 424 c. - (HoBast ynuBepcuteTckass OMOIHOTEKA). -
ISBN  978-5-98704-540-4 ; To ke [DnektpoH-HbelA  pecypc]. -  URL:
https://biblioclub.ru/index.php?page=book_red&id=84995&sr=1.

Cyxapes, A. I'. Meroabl onTuMH3auu [DNEKTPOHHBINA pecypc] : yUeOHHUK U MPAKTUKYM JUIs
OakanaBpuata u maructparypsl / A. I'. Cyxapes, A. B. Tumoxos, B. B. ®enopos. - 3-e u3z.,
ucrnp. u jgom. - M. : FOpaiit, 2017. - 367 c. - https://biblio-online.ru/book/FBDEFODD-58E4-
4241-BFEC-5A6E28E22FES.

5.2 lonmotHuTEIBHAS JIUTEPATYPA:
OctpoBckuii, ['ennanuit MapkoBuu. Ontumuzanusi TeXxHUYeckux cucreM / OCTpOBCKHIA,

'ennaaunit MapkoBuu, 3ustaunoB, Hanup Huzamosuu, JlanteBa, Tarbsina BiagumupoBHa;
I'. M. Octposckuii, H. H. 3ustnunos, T. B. JlanteBa. - Mocksa: KHOPVYC, 2012. - 422 c.:
wi. - bubmmorp.: c. 404-411. - ISBN 9785406010945.

3acsako, Onbera Bnagumupona. VMccnenoBanue omneparuii: [npaktukym] / 3acsako, Onbra
BrnanumuposHa, Ycarukos, Cepreit BacunseBuu; O. B. 3acanko, C. B. Ycatukos; M-Bo 00-
pazoBanus u Hayku Poc. denepanuu, Kybanckuit roc. yH-T. - Kpacnonap: [Ky6anckuii roc-
ynapctBeHHbIN yHuBepcutet], 2014. - 194 c.: un. - bubmmorp.: c. 15-16.

3aitneB, Muxawi ['puroppeBud. MeToasl ONTUMHU3ALNANA YIPABICHUS U MPUHATHS PEIICHUN:
pUMepHI, 3a/1auu, Keicbl/ 3aiines, Muxaun I'puropsesuy, C. E. Baproxun; M. I'. 3aiiues, C.
E. Baproxun; Poc. akaa. HapomHOTO X03-Ba U roc. ciryx0b1 mipu I[Ipesunente Poc. denepa-
1y - [3-e u3n., ucnp. u gom.]. - M.: [leno, 2011. - 639 c.: wi. - (Yueonuku [Ipe3naeHTckoit
Axanemun). - ISBN 9785774904921.

. Jamunrep, B. A. Undopmarnka m Mmaremarnka. PemieHue ypaBHEHWH M ONTUMHU3AIUS B

mathcad u maple [DnexkTpoHubIii pecypc] : y4eOHUK U MPAKTHUKYM IS TIPUKJIaIHOTO Oaka-
naBpuara / B. A. Hamunarep, C. JI. CHMOHXEHKOB. - 2-¢ H3/., Ucup. u gom. - M. : IOpaiir,
2018. - 161 c. - https://biblio-online.ru/book/373E27B2-F2B8-4BC9-9D66-EFFA2353B4D1.
MeTtoapl onTUMH3AINK [ DJIEKTPOHHBIN pecypc| : ydeOHUK U MPAKTUKYM JUIs OakanaBpuara u

maructparypsl / ©. I1. Bacunses, M. M. [lotanos, b. A. bynak, JI. A. AprembeBa ; o pe/.
@. I1. Bacunbesa. - M. : FOpaiit, 2018. - 375 c. - https://biblio-online.ru/book/CAA9AF22-
E3BB-454A-BE5SC-BB243EAAET2A.



https://biblio-online.ru/book/373E27B2-F2B8-4BC9-9D66-EFFA2353B4D1
https://biblio-online.ru/book/CAA9AF22-E3BB-454A-BE5C-BB243EAAE72A
https://biblio-online.ru/book/CAA9AF22-E3BB-454A-BE5C-BB243EAAE72A
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6. Ilepeyenb pecypcoB MH(POPMALMOHHO-TEIEKOMMYHUKAUMOHHOU ceTn «UHTeEp-

HET», B TOM 4HCJie COBpeMeHHbIe npodeccHoHaTbHbIE 0a3bl JaHHBIX U HH()POPMAIIHOHHBIE
CIIpaBOYHbIE CHCTEMbI, HE00X0AUMbIe JJIs1 OCBOCHHS TMCIUIIJIUHBI.

1. CnpaBouno-npaBoBas cuctema «KoncynbranT [Tmroc» (http://www.consultant.ru)

2. Tlopranm oTKpeITHIX JaHHBIX Poccuiickoit ®enepepannu https://data.gov.ru

3. ba3a OTKpBITBIX JaHHBIX MUHHUCTEPCTBA TpyAa M COIHMAIBHOM 3ammThl PD
https://rosmintrud.ru/opendata

4. baza nanabix Hayunoii anexrponnsiii oudnuoreku eLIBRARY.RU https://elibrary.ru/

5. baza mannbpix Bcepoccuiickoro MHCTUTYTa HaydYHOW M TexHudyeckod mHpopmaruu (BU-
HUTU) PAH http://www?2.viniti.ru/

6. ba3pl naHHBIX B cdepe MHTEIICKTyallbHOM COOCTBEHHOCTH, BKJIIOUash MATEHTHbIE 0azbl
OTaHHBIX WWW.rusnano.com

7. ba3pl JaHHBIX U aHATUTUYECKUE MyOIUKAIMKU «YHUBEPCUTETCKAs MHPOPMAIIMOHHAS CU-
crema POCCHSI» https://uisrussia.msu.ru/

8. Bukunenus, cBoOOaHas SHUOUKIONERUs. [JinektpoHHslii pecypc]. — Wikipedia
http://ru.wikipedia.org

9. http://math.nsc.ru/LBRT/k5/opt.html (MeToap! onTumuzanuu, ydeOHOE mocodue)

7. MeToauyecKkue yKazaHus AJsl 00y4aroluXcsl 0 OCBOEHUIO TUCIHHIIHHbI

VY4ueOHas AEATENBHOCTh MPOXOIUT B COOTBETCTBHH C TpaduKoM ydeOHOro mporecca.
[Iporecc caMOCTOSATENBHOM PabOThl KOHTPOJIMPYETCS BO BPEMs ayJAUTOPHBIX 3aHSATHH M WHIH-
BUyalIbHBIX KOHCYJIbTanuid. CamocTosiTenbHas paboTa CTYICHTOB IPOBOAMTCS B (popme u3yde-
HUS OTJICIBHBIX TEOPETHUECKUX BOIPOCOB IO MPEIIaraéMoil JUTepaType M BHIMOJIHECHUH MPAK-
TUYECKHUX 3a/laHui 10 pa300paHHbIM BO BpeMsl ayIUTOPHBIX 3aHATUN IIPUMEpaM.

@®oH/T OIICHOYHBIX CPEICTB TUCIMILIMHBI COCTOUT M3 CPEICTB TEKYIIErOo KOHTPOJS (CM.
CITUCOK JTaOOpaTOPHBIX padoT, 3a/1ay U BOIIPOCOB) U UTOTOBOM aTTECTAINH (3a4eTa, YK3aMeHa).

B kauecTBe OLIEHOUHBIX CPEJCTB, MCIIOJIB3YEMbIX /ISl TEKYLIEr0 KOHTPOJS yCIIeBaeMo-
CTH, TIpeIIaraeTcsi MepeYeHb BOIPOCOB, KOTOPBIE POPadaTHIBAIOTCS B IMPOIIECCE OCBOCHHS KYp-
ca. /laHHbII nepeyeHb OXBAaThIBAET BCE OCHOBHBIE pa3JieNbl Kypca, BKJIIOYasl 3HAHUs, MOJyJae-
MBIC BO BPEMs CaMOCTOSITEIIBHOM pa60TI>I. KpOMe TOI'0o, Ba>XXHBIM 3JIECMCHTOM TCXHOJIOTHUH ABJIS-
€TCsl CAMOCTOSITENIHOE peIlleHNe CTYACHTaMH U cAaya 3afjaHuid. DTO MOJHOCTHIO WHIUBUAYallb-
Hast Gopma oOyueHus. CTyIeHT pacCKa3bIBaeT CBOE pEIICHHE MperogaBaTelto, OTBeYaeT Ha J0-
HOJTHUTENbHbIE BOIPOCHI.

B ocBoenun JUCHUIINIMHBI HHBAJIMAAMU U JIMIAMU C OTPaHUYCHHBIMH BO3MOXHOCTAMU
3JI0pOBbs OOJIBIIIOE 3HAUCHUE UMEET MH/IMBUIyallbHas yueOHas paboTa (KOHCYIIbTAlUH) — J10-
MOJTHUTEBHOE Pa3bsiICHEHUE YIeOHOTO MaTeprania.

WuauBuyanbHbIe KOHCYIBTALUH 110 MIPEIMETY SIBJISIOTCS BaXKHBIM (PaKTOPOM, CIIOCO0-
CTBYIOIIIMM MHAWBUAYAJIN3alluN O6yquI/I$[ N YCTAaHOBJICHHUIO BOCITUTATCIIBHOI'O KOHTAKTa MCKIY
npernojiaBaTeseM u 00y4yaromuMCs MHBAJIHIOM WM JIMLIOM C OTPaHUYE€HHBIMU BO3MOXKHOCTSAMU
3JIOPOBBSI.

8. IlepeyeHbr MHPOPMANMOHHBIX TEXHOJIOTHH, HCIOJAb3yEeMbIX IPH OCYLIECTBJICHUHU
o0pa3oBaTe/IbHOIO MpoLecca

8.1 llepeyeHb HH(POPMALMOHHBIX TEXHOJIOTHIA.
— Hcmons3oBanue OJICKTPOHHBIX HPGSCHTaHHﬁ IIpU MPOBEACHUH JICKIUOHHBIX U na6opa-
TOPHBIX 3aHATUH.

8.2 IlepevyeHb HEOOXOAMMOI0 NPOrPAMMHOI0 o0ecneYeHHus .
1. Onepamumonnas cuctema MS Windows.
2. WurerpupoBannoe oducHoe npuioxenue MS Office.


http://www.consultant.ru/
https://data.gov.ru/
https://rosmintrud.ru/opendata
https://elibrary.ru/
http://www2.viniti.ru/
http://www.rusnano.com/
https://uisrussia.msu.ru/
http://ru.wikipedia.org/
http://math.nsc.ru/LBRT/k5/opt.html

3. IIporpammHOe obecrieueHUe IJIsl OpraHU3aIMU YIIPABIIEMOT0 KOJUIEKTUBHOTO U
6e3omacHoro nocryna B IHTEepHeT.

8.3 IlepeueHb HEOOXOAMMBIX HHGOPMAITMOHHBIX CIIPABOYHBIX CHCTEM

1. Dnexrponnas oubmuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

2. DnekrponnHas oubmuoreka Kyol'y
http://212.192.128.113/MarcWeb/Work.asp?ValueDB=41&DisplayDB=3neKTpOHHbIN

3. DnektpoHHast Oubnuoreuynas cucrema «YHuepcuterckas Oubmmoreka ONLINE»

(http://www.biblioclub.ru)

4. CripaBouHo-npaBoBasi cucrema «Koncynprant [Troc» (http://www.consultant.ru)
5. BBC UznatenscTBa «JIauby http://e.lanbook.com/ OO0 UznaTenbctBo «JIaHb»

6. OBC «YHuBepcuTeTckas OnbmmoTeka oHnaiuy www.biblioclub.ru OO0 «/Iupekt-Mennay
7. ObC «BOOK.ruy https:/mww.book.ru_ OO0 «KHOPyc Mmemuay

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

Iepeyenn gorosopos IBC (3a nepro, COOTBETCTBYIONIHIA CPOKY MoJTyueHus oOpasoBanus o OOIT)

Y4eOHblii HaunMeHoBaHMe JOKYMEHTA ¢ YKa3aHHEM PeKBU3HTOB Cpok feiicTBUA JOKY-

roj

MCHTA

2020/2021 | OBC UsznarensctBa «Jlans» http://e.lanbook.com/ OO0 Uz narenscTBO C01.01.18 mo 31.12.18
«JIamb» Joroop Ne 99 ot 30 HOs1Opst 2017 T.
OBC «YHuBepcureTckas oubdanorexa ormnaia» www.biblioclub.ru C01.01.18 mo 31.12.18
000 «/lupexr-Menua» Jorosop Ne 0811/2017/3 ot 08 Hosiopst 2017 r.
3BC «¥Opaiim» http://www.biblio-online.ru OO0 DnexTpoHHOE H3/a- C20.01.18 mo 19.01.19

tenbeTBO «lOpaiity JJoroBop Ne0811/2017/2 ot 08 Hos16pst 2017 .
3BC «BOOK.ru» https://www.book.ru OO0 «KuoPyc memua» loro- C09.01.18 mo 31.12.18

Bop Ne 61/223-®3 ot 09 stuBaps 2018 .
3BC «ZNANIUM.COM» www.znanium.com OO0 «3HAHUYM» C01.01.18 mo 31.12.18
Jorosop Ne 1812/2017 ot 18 nexabps 2017 r.

9. MaTepI/laﬂbHO-TeXl{I/l‘leCKaﬂ 6333, HeoOXoauMasi AJ1s OCYHIECTBJICHUA 06p330Ba-
TCJBHOI'0 Mpouecca nmo 1TMCumMIlJInge

Ne Bun pa6or

MarepuaibHO-TEXHHYECKOE 00eCTIeYeHNE TUCIIUTLIMHBI
(MOJTyJisl) U OCHAIIEHHOCTh

1. | JlekMOHHBIE 3aHATUS

JIeKIMOHHAs ayAUTOPUS, OCHAIIEHHAs TPE3eHTAIIMOHHON TeX-
HUKOM (TMPOEKTOp, SKpaH, KOMIIBIOTEP/HOYTOYK) U COOTBET-
CTBYIOIIUM IporpaMMHbIM obecrieuenuem (I10), nocka

Ayn. 129, 131, 3016, 305, 307

2. | JlaGopaTopHble 3aHATHUS

JlaGopaTopusi, yKOMIUIEKTOBaHHAs! TEXHUYECKUMH CPEICTBAMHU
00y4eHHUs — KOMITBIOTEpAMHU C COOTBETCTBYIOIIMM IMPOTPAMM-
HBIM o0ecrieueHueM, MmapkepHas gocka. Aya. 101, 106, 106a

['pynmoBbie (MHOUBUAY-
ATbHBIC) KOHCYJIHTAITIH

AyauTopusi, YKOMIIJIEKTOBAaHHAsE MapKEpHON JTOCKOW M OCHa-
HIeHHas1 KOMIIbroTepoM. Ay, 129

Tekymuii KOHTPOJIb, MPO-
MEKYTOYHAas aTTecTalus

AyuTopusi, YKOMIUIEKTOBaHHAs MapKEepHOM TOCKOM M OCHa-
IIICHHAs KOMIIbIoTepoM. Aya. 129

5. | CamocrosTenbHas paboTa

Kabuner mys camocToATenbHON pabOThI, OCHAIIICHHBIA KOMITh-
IOTEPHON TEXHUKON C BO3MOXHOCTBIO MOJKIIOUEHUS K CETH
«HTEepHeT», MporpaMMol SKpaHHOIO yBEJIWYEHHUS M obecrie-
YeHHBIH JIOCTYIIOM B  DJIGKTPOHHYIO  HMH(OpPMAIMOHHO-
oOpa3oBaTenbHyI0 cpeny yHuBepcutera. 102-A W 9UTANBHBIH
3al

18



http://www.elibrary.ru)/
http://212.192.128.113/MarcWeb/Work.asp?ValueDB=41&DisplayDB=Электронный
http://www.biblioclub.ru/
http://www.consultant.ru/
http://e.lanbook.com/
http://e.lanbook.com/
http://www.biblioclub.ru/
http://www.book.ru/
http://znanium.com/catalog.php
http://e.lanbook.com/
http://www.biblioclub.ru/
http://www.biblio-online.ru/
http://www.book.ru/
http://znanium.com/catalog.php

Mpuioxenne

MeTtoauyeckne yKa3aHusi 0 BHINOJHEHUIO JJA00PaTOPHBIX padoT
Mo JMCHUILINHE «MeToabl ONTHMH3ALHI)

Hacrosiiie MeTouuecKie yKa3aHus MpeIHa3HAYCHBI JJIsl BBIMOJHCHUS JTAOOPATOPHBIX U
CaMOCTOSITCNIbHBIX ~ pabOT 10 MAaTeMaTHYeCKOMY MOJCIMPOBAHWIO M HAINPABJICHBI Ha
dbopmupoBanre 00HIETPOPECCHOHATBHBIX U MPO(ECCHOHANBHBIX KOMIETCHIIUN CTYACHTOB. B
METOMYECKUX YKA3aHHUIX M3JI0KEHBI CCHUTKU Ha OCHOBHBIC METO/IbI OJIHOMEPHOH U MHOTOMEPHOM
ontUMu3aIuy. [IpUBeICHBI IPUMEPBI, 3aJaHUs IS CAMOCTOSITEIIbHON pabOoTHI.

B naGopatopHbix paboTax CTyIeHTY TpeOyeTcs BBINOIHATh 3a/IaHHs, BbIJIaHHbIC
npernoaparenaeM. Jlo Hauana BBIIOJIHEHUS CTYACHTY ClIeyeT NPOaHaIM3UPOBATh 331aHHeE.

[Tpu mpoBeneHUH Ja0OPATOPHBIX PAOOT MPAKTHKYETCS MPUMEHEHHE KOJUICKTUBHBIX H
IPYIIIOBBIX POPM pabOThI, & TAKIKE UCTIOIB30BaHUE HHAMBUIYAIBHBIX (DOPM C IIEIIHIO TOBBIIIICHHS
OTBETCTBEHHOCTH Ka)KIOTO CTYJICHTA 3 CAMOCTOSATEIBHOE BBIMOJHEHHE MTOJHOT0 00beMa paboT.

JlabopaTopuasi pa6ora 1-4: Yucnennvie memoowt peuieHusn 3a0ay 0OHOMEPHOU On-
mumuzayuu.

B xoe BbINOIHEHHUS JTAOOPATOPHON PAOOTHI CTYICHT M3y4aeT METOJbI HYJIEBOTO MOPS/I-
Ka; CTPaTeruy MOMCKa MUHHMYyMa; a TaKk)Ke pa3pabaThIBacT aTOPHTM ITOKCKA; ONCHUBACT CXO-
JMMOCTH METOJI0B (MeToJ mepebopa, METoJ JAMXOTOMHH, METOJ 30JI0TOTO CEUCHHS, METO[
duboHayun, meton Po3eHOpoka, MeToa 1ehOPMHUPYEMOTO MHOTOYTOJbHHUKA, METO/ TSDKEIOrO
mapuka) (cMm. [1]- [2]). BeimonHsieT BbIaHHOE TIPENoiaBaTesieM HHANBH Iy aIbHOE 3a1anue 1 u 2.

3adanue 1. Jlokazats cBoicTBa yHUMOJAIBHBIX (YHKIUH. Vcronb3ys Kiaccudyeckuil me-
TOJI, PSIINTH 3a/1a4y HAXOXKICHUSI SKCTpeMyMa (DYHKIIUHU OJJHOTO (MHAMBUIyanbHas 3aj1a4a 1.).

3aoanue 2. Haricath M OTIQJNTH MPOTPAMMy YHCICHHOTO PEIICHUS 3a7add  HaXOXKe-
HUS MUHUMYyMa (DYHKIIMH OJHOTO TIEPEMEHHOT0, UCTIONB3Ysl METOJI TUXOTOMHUHU, METO]] 30JI0TOTO
ceyenust, MeTo] PudboHauIH.

UnjmBuayanbhas 3a1ada 1. Haiftu Musumym Gyukiun ogmoro nepemennoro f(X)

(0=0,2;, £=0,5) 3aoanue 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, [-37]

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

6. f(X)=x"+4x+5, [-46] 16. f(x)=2x*+2x+5/2, [-3;7]
7. f(x)=2x*+2x+7/2, [-3,7] 17. £(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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JladopaTopnasi pa6ora 5-8. Yucnennvie memoowt 6e3ycnoenoii onmumuzauuu QyHK-
Uuu MHO2uUX nepemennvix. Memoowt nepeozo nopsaoka.

B xone BhImonHeHus 1ab0paTopHON PadOThI CTYIEHT U3yYaeT METObI IEPBOTO MOPSIKA,
CTpaTeruu Noucka MUHUMYMA; a TaKXKe pa3padaThiBaeT aJITOPUTM IOUCKA; OIIEHUBAET CXOAUMO-
CTH METO/I0B (METO/ TPaMEeHTHOIO CIIyCKa, METOJ HauCKOopewuIero crmycka, Meton dieryepa-
Pusca, meron JlaBumona-daeruepa-Ilaysmna) (cm. [2]). Beimoanser BelaHHOE MPEMOAaBaTEICM
WHIUBUIyaIbHOE 3a7aHue 3 U 4.

3aoanue 3. Vicnionb3ysl KIACCHUECKUI METOJI, PEIIUTh 3a7auy HAXOXKICHHUS IKCTpeMyMa

GYHKIIMM MHOTHX NIEpEMEHHBIX (MHAMBUIyallbHAs 3a1a4da 2.)

3aoanue 4. Hanucath U OTJIaJUTh NPOTPaMMy UMCIIEHHOTO PELICHUs 3aJauyd HaXOXK[e-
HUST MUHUMYMa (DYHKLIMH MHOTUX IMEPEMEHHBIX, HCIIOJIb3YSl METOJ HAMCKOpei-
mero cnycka, meroa Herorona, meton Herotona-PaBcona m meron dneryepa-
Pusca.

UnjuBuayanbHas 3aada 2. Haiitn muaumym Qyrkimn aByx nepemennbix f (X, X,) B

(Xl(o), Xéo)) (3aoanue 3, 4).

. f(X)=XxZ +5%X5 — X, X, + X, " f(X)=2% +3XF — X X, + Xy,

X =(-1,2;1) % =(53)

, f(X) = X2 +4X5 — X Xy + Xy, ” f(X)=3% +4XZ — 2% X, + X,

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

5 f(X)= X2 +T7X5 = X Xy + Xy, » f(X) = X2 +5X2 + X, X, + Xy,

%o =(1111) X%, =(11)

. f(X)=XxZ +8X5 — X, X, + X, y f(X) =X +4X5 + X X, + X,

%, =(15;071) % =(3,1)

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

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

A f(X)=3X] + X5 — X, X, + X, " f(X)= X7 +7X5 + X, Xy + Xy,

" X, =(15;15) X =(1L11)

, f(X) =5X] + X5 — X, X, + X, . f(X) =X +8X2 + X, X, + X,

%, =(15,1) " %, =(15;0,5)

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

% =(21) % =(22)

. f(X)=TX + X5 — X Xy + Xy, " f(X)=3% + X5 + X X, + X,

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

o f(X) =8X] + X5 — X, X, + X, 2 f(X)=5X; + X5 + X, X, + X,
X, =(2;2) X, = (15;1)
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JlabopatopHasi padora 9-12: Yucnennovie memoost 6e3ycno8Hol onmumuzayuu QyHK-
Uuu MHO2UX nepemennvix. Memoovl 6mopo2o nopsaoka.

B xo71¢ BBINOIHEHHUS TA00OPATOPHOM pabOThI CTYACHT U3y4aeT METOJIbI BTOPOTO MOPSI/IKA,
CTpaTeruy MOMCKAa MUHMMYMa; a Tak)Ke pa3padaThiBaeT aIrOPUTM MOMCKA; OIEHUBACT CXOAMMO-
ctu MetooB (Metoa Herotona, meron HeroTtoHa-PaBcona, Mmeton Mapksapaa) (cum. [2]). Beimon-
HSET BBIJIAHHOE TIPENoIaBaTesieM HHINBH Iy IbHOE 3a1aHue 4.

Jlabopamopuasa paooma 13-14: 3ad0auu nHeauneitnozo npozpammuposanus.

B xoze BbinonHeHus 1abopaTopHO pabOThI CTYACHT U3y4YaeT METOJ MHokuTenel Jla-
rpanxa, MeToJ| TpadHbX QyHKIUI, MeTo1 OaphepHBIX (GYHKIIHIA, METOJ] MPOEKIIMU I'PAJAUEHTA.

3aodanue 5. Vicnionb3ys MeTo MHOXKuUTeNeH Jlarpanika, pemuTh 3a1a4y HaX0XK/I€HHs YCIIOBHOTO
MUHHMYyMa (DYHKIIUIH MHOTHX TIEPEMEHHBIX.
3aodanue 6. Hanmcath ¥ OTIIAOUTHh NPOTPaMMy YHUCIEHHOTO DEIICHHS 3a/1a4d HaXOXKICHHS
YCIOBHOTO MHHHMYyMa (YHKIMM MHOTHUX II€PEMEHHBIX, HCIOIb3ysS METO]
mrpadHbIX QYHKIUH.
WunmBunyanbHas 3a1a4da 3. Haiiti ycrnoBHBI MUHUMYM (DYHKIIMM MHOTHX ITEPEMEHHBIX
f (X, X,) (3a0anue 5, 6).

. f(X) = X2 +5X2 — X, X, + X, " f(X)=2xZ +3X5 — X X, + X,
X + X, =1 X +2X, =1

) f(X)= X7 +4X5 — X Xy + Xy, ” f(X) =37 +4X5 — 2%, X, + X,
2% + X, =1 X + X, =1

5 f(X)= X2 +T7X5 = X Xy + Xy, » f(X) = X2 +5X2 + X, X, + Xy,
X, + X, =2 2%, +3X, =1

. f(X) = X2 +8X2 — X, X, + X, y f(X)= X2 +4%5 + X, Xy + Xy,
2%, +3X, =1 X + X, =2

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

; f(X)=3XZ + X5 — X X, + X, ” F(X) =X +7X5 + X X, + X,
2% + X, =1 X +X, =1

, f(X)=5% + X2 — X, X, + X, . f(X) = X2 +8X2 + X, X, + X,
X + X, =1 33X, + X, =2

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

. f(X)=TX2 + X5 = X Xy + Xy, " F(X)=3% + X2 + X, X, + X,
X, + X, =2 2% + X, =1
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0 f(X) =8X] + X5 — X, X, + X, 20 f(X)=5X; + X5 + X, X, + X,
2% + X, =3 X + X, =1
Jlabopamopnaa paboma 15-16:3a0aua yenouucneHHozo 1UHENHO20 NPOZPAMMUPOBA-
HuA.

B xoze BbimonHeHus 1abopaTopHON pabOThl CTYEHT U3y4aeT MOCTAHOBKY 3aJauu IeNo-
YUCJIEHHOTO JIMHEeWHoro nporpammupoBanus (3LJIIT), meton BerBeit u rpanuly pemenns 3LJIII,
pelieHre 3a1a4d KOMMHUBOSDKEpa METOZIOM BeTBEH U TpaHuil (cM. [2]), cTpareruu moucka MUHH-
MyMa; a TaKXKe pa3pabaThiBaeT aJiTOPUTM MOUCKA; OIICHUBAET CXOJIMMOCTH METOAO0B BhIMoHsIEeT
BBIJJaHHOE ITpernoaaBaresieM 3aaanue (cm. [2], crp. 388-389, NoNel-12).

Jlabopamopnaa paboma 17: 3adauu nuneitnozo npozpammuposanus 6 ycioGusax He-
onpeodenenHocmu.

B xo1e BBINOIHEHMS 1a00PaTOPHOM paboOThl CTYEHT U3yYaeT IMOCTAHOBKY 3aj1aui JINHEM-
Horo nporpammupoBanus (3JII1) B ycIOBHsAX pUCKAa M HEONPENEIEHHOCTH, METOIBI PEIICHUS
3JII1 B ycroBusx pricka U HeomnpeaeaeHHocTr (cM. [3]).

IMopsiiok BBINOJHEHHUSI CAMOCTOSITEILHOM PadOThI

Bo BpeMs moAroTOBKH M BBIMOJTHEHUS CAMOCTOSITEIIBHOM PAOOTHI CTYIEHT JOJKEH:

1) U3y4nuTh METOBI MATEMATHUYECKOTO MOJICTUPOBAHUS;

2) B COOTBETCTBHM C BapHaHTOM, BBIJJAHHBIM IPEMO/IaBaTENIEM, BBHITIOJIHUTH 3aJJaHUE Ca-
MOCTOSITEIbHON palbOThI;

3) opopMUTH OTUET MO BHITIOJIHEHHOMY 33JIaHUIO0 CAMOCTOSTEILHON padOTHl U 3aIUTUTH
ero.

OT1yer O cAMOCTOATEILHOMH padoTe OKEH COAEPKATh:

1) 3ananmue;

2) omnajka (2 uTepalyn) U HarMcaHue (TeKCT) MPOrpaMMbl YHCIICHHOTO PEIICHHUS
3) pe3ynbTaThl PEIICHHUS 33]a91 YKa3aHHBIM BBIIIE CIOCOOOM;

4) aHanu3 NOJYYEHHBIX PE3yIbTAaTOB.




