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1. HEJIN U 3AJJAYU OCBOEHUA JUCHUIIJIMHBI (MOAY JISA)

1.1. Heanpto ocBoeHus1 TUCHUILVINHBI (MoayJisi) «Teopust IpUHATHS pPELIEHUA U METOJBI
ONTHUMU3ALNNY» SBJISIETCS] (DOPMHUPOBAHNE Y CTYACHTOB 3HAHUW MaTEeMaTHUYECKUX OCHOB MOJIETICH
U METOJIOB TPUHSATUS pENICHUH ¥ ONTHMHU3ALUU, HABBIKOB pabOThl C MPOTPAMMHBIM
obecrieueHreM Il pelieHus 3a7ad ONTUMM3AIMN, B TOM YHCIIC W HAaBBIKOB CAMOCTOSITEIIHHOM
paboThI.

Huctunmaa « Teopust MPUHATHS PEIICHUA W METOJIBI ONTUMHU3AIMIY TIPEHA3HAYCHA JIJIs
O3HAKOMJICHUS CTYJIEHTOB C OCHOBHBIMH KJIacCaMU 3aJla4 ONTHUMH3ALUH, METOAAMH HAaXOXKIACHUS
pemienuii. B mpouecce u3yueHUs AUCHUIUIMHBI CTYAEHT OCBAaWBA€T OCHOBHBIE METObI,
QJIITOPUTMBI U HABBIKH PEIICHUS Pa3IMYHBIX ONTUMHU3ALMOHHBIX 3a/1a4.

1.2. 3agaum ocBOEHUSI TUCHMILINHBI (MOYJIs1):

— O3HaKOMHUTH CTYJEHTOB C OCHOBHBIMHM KJIaCCaMM 3aJlady ONTUMHU3AIUH, METOAaMHU
HAXO0X/ICHHUS pPelIeHU,

— TMOATOTOBUTH CTYJEHTOB K YCTaHOBKE, HACTPOMKE, SKCIUTyaTallud U MOAJAEPKAaHUU B
paboTOCIIOCOOHOM  COCTOSIHUM ~KOMITOHEHTOB CHCTEMBI oOecredeHus HH(OpMaAIMOHHOM
0€30IMMacCHOCTH C YUYETOM YCTAaHOBJICHHBIX TPEOOBAHUIA.

B pe3ynbraTe u3yueHus AUCHUIUIMHBI CTYACHT JOJIKEH OCBOUTD:

e KiacCU(UKAIMIO ONTUMHU3AIMOHHBIX 3a7a4 C TOYKH 3pPEHHUS BHAA KPUTEPHS,
HaJIM4yus U BUJA CBSI3€M U OTPaHUYCHHIA;

e OcCHOBHblE, HauOonee d(PPEeKTUBHBIC UYHCICHHBIE METOJBI PEIICHUS 3a7ad
ONTUMU3AIINH;

e 0COOGHHOCTH M METObI PEIICHUS 3a7au Oe3yCIOBHONW ONMTUMU3AIINH;

e 0COOEHHOCTU U METOABI PELICHUS 3a7a4 yCIOBHONW ONTUMHU3ALINH.

CryneHT 10KEeH YMETh:

® MpaBWIBHO (POPMYIHUPOBATH U KIACCHPHUIIMPOBATH 33a4l ONTUMHU3ALINN;

e BBIOMpATH WU pa3padaThIBaTh METObI UX PEILICHNUS,

® COCTaBJIATh M OTJIAKUBATh IPOTPAMMBI JISI KX PEIICHHS;

® T[POBOAUTH OLEHKY 3((EeKTUBHOCTH pa3paOOTaHHBIX METOJOB PEIICHUs
ONTHMHU3ALMOHHBIX 33124 U BBIIOJHATH aHAIN3 IMOJTYYEHHOTO PELeHUS.

2. MECTO JUCHMIIJIMHBI (MOAYJIsA) B CTPYKTYPE OIIOII

2.1. YueOHas aucuumiiuHa (Moayuab) «Teopusi NPUHATHA PpelIeHUd M MeETOIbI
ontumu3anum» b1.5.31 oTHOCHTCS K yacTh, popMHpyeMoOil ydyacTHHKaMU OOpa30BaTENbHBIX
OTHOIIEHUN yd4eOHoro Turana HampasieHus mnoarotoBku 09.03.02 MHOOPMAIIMOHHBIE
CUCTEMBI U TEXHOJIOI'MU. IIpoduns bezonacHocts nupopmarmonnsix cuctem 2021 roga
Habopa M OCBaMBaeTCs B 5 ceMecTpe, o0mas TPpyJA0eMKOCTh TUCIUILIUHEI — 6 3E, 216 yacos,
uToroBasi popmMa KOHTPOJIISL — SK3aMEH.

2.2. Jlusg wM3y4YeHHMsl [JaHHOW Y4YeOHOM JUCUMIIMHBI (MOAYJIf) HEe00XOAUMBI
clenylllde 3HAHHUS, YMEHHs, HABBIKA W (WJIM) ONBIT JAeATEJHLHOCTH, (opMHpPyeMbIe
NnpeAlecTBYIUMHU JUCHUILIMHAMH (MOAYIAMHM):

1. Wndopmaruxka.
2. Maremaruka.
3. OcCHOBBI IPOrPaMMHUPOBAHMUSL.

3HaHMA: OCHOBHBIX MOHATHH WH(OPMATUKU, CTPYKTYpPhl CHUCTEM JOKYMEHTALIMOHHOTO
o0ecreyeHusl.

YMeHus: HUCHoib30BaTh MPOTpaMMHBIE U allapaTHbIE CpEACTBa IMEPCOHAIBHOTO
KOMITBIOTEPA, MOJIb30BAThCS HOPMATUBHBIMU JJOKYMEHTAMHU TIO0 3alUTe HH(OpPMAIIHH.

HaBpiku u (Win) OMBIT AEATENHHOCTH: HABBIKM TOWCKa HMH(POpManuu B TI00aTbHOMN
uHpopMalmoHHON cetu WHTEepHET M paboThl C OQPUCHBIMU MPHIOKECHUSIMU (TEKCTOBBIMH
MpoLeccopamMy, 3JIEKTPOHHBIMU TaOMUIAMH, CPEACTBAMU MOJATOTOBKU MMPE3CHTALIMOHHBIX



Marepuanos, CYB/[ u T.1.).
2.3. Hocaeaywmme y4yeOHbIe IUCHUIJIMHBI (MOAYJH) WU (MIHM) NPAKTHKH, IS
KOTOPbIii Heo0XOAMMBbI 3HAHHMS, YMEHHsl, HaBbIKHM, (opmupyeMble JaHHOH Yy4eOHOM
AMCUMUIJIMHON (MoayJiemM):
1. MeTobl HCKYCCTBEHHOI'O UHTEIICKTA.

2. IlpoexTupoBaHHE W SKCIUTyaTaIlMs 3alIUIIEHHBIX HHPOPMAIIMOHHBIX CHCTEM.

Taxxe

IUCLUITINHA

«Teopus

IMPUHATUA peH_ICHI/Iﬁ n  MCTOJBI

OIITUMHU3AIINU

0e30macHOCTH» TOMOKET CTYACHTaM MpH pealn3aliiyl 3a7ad MpeIUIUIOMHON TMPaKTHKH M
HanMCcaHUIo O0aKaIaBpCKOil paboTHI.

3. INIAHUPYEMBIE PE3YJIBTATBI OBYYEHMUS 110 JUCHUIIJIMHE (MOAYJIIO)

[Ipomilecc OCBOEHHS MUCIUIUIMHBI (MOIyJisl) HampaBlieH Ha (HOPMHUPOBAHHE DSIEMEHTOB
cnegyromux kommereHiuid B coorBerctBuu ¢ ®I'OC BO u OIIOII BO no panHomMy

HaIpaBJICHUIO MTOATOTOBKHA / CIICIUaJIbHOCTH

a) yauBepcasbHbIX (YK): YK-1. CnocoGeH ocymecTBISATh MOWCK, KPUTHUUECKUN aHAIN3 H
CUHTE3 HH(OPMAINH, TPUMEHSITh CUCTEMHBIN MOIXO AJIsl PELICHHS TIOCTAaBICHHBIX 3a/1a4.

6) mpodeccuonanpubix (I11K):

[1IK-1. CnocobeH NpoBOAUTH HAay4HbIE HCCIEAOBAHUS IPHU

pa3pa60TKe, BHCAPCHHUU H COIIPOBOXICHUU I/IH(I)OpMaI_II/IOHHLIX TEXHOJIOTUM U CHCTEM Ha BCEX
oTallax >XU3HCHHOI'O ITUKIJIA.

Tabauua 1 — JlekoMno3unus pe3yJbTaToB 00yUeHUs!

Kong u [Tnanupyembie pe3yJIbTaThl 0 TUCHIUTIIIHHE (MOJIYIIIO)
HAauMEHOBAaHUE 3uats (1) Ymers (2) Bnanets (3)
KOMITETEHIIN I

VK-1. Crocoben HUYK-1.1. UYK-1.2. VYmMers: WVYK-1.3. Bnangers:
OCYIIECTBIISTh 3HaTh: COOTHOCHUTE MPaKTUYECKUM
IIOWCK, TIPUHITAITBI Pa3HOPOIHBIE OTIBITOM PabOTHI C
KPUTHYCCKUN cobopa, otbOopa SIBJICHUSA i HH(pOPMAITMOHHBIMHU
aHaJlli3 U CUHTE3 u  0000meHus CUCTEMAaTHU3HPOBATH HCTOYHHUKAMH, OIBIT
uHdopmMaIuu, nHpopmanuu. X B paMKax Hay4HOT'O TTOMCKa,
MPUMCHSITh M30paHHBIX BHJIOB CO3/IaHUsI HAyYHBIX
CHCTEMHBIH npo¢eCCHOHATLHON TEKCTOB

IOJIXOJ JIJIs JIEATEIIbHOCTH.

petieHus

IMOCTaBJICHHBIX

3a1a4

IIK-1. Criocoben HIIK-1.1. 3nath HIIK-1.2. YMmeTb WIIK-1.3. Bnagets
MIPOBOJIUTH METO/IbI TTPOBEACHHS | PAIIMOHATIBLHO HaBBIKAMH
Hay4YHBIC HAYYHBIX TUTAHUPOBATh U TUTAHUPOBAHMSI 1
WCCJICIOBAHMS TIPU | MCCIICAOBAHUH Ha BBITIOJTHATHh HAYYHBIC MIPOBEACHUS
paspaboTke, BCEX dTamnax HCCIIEIOBAHMS HA BCEX HAyYHBIX
BHEJIPCHUH U JKH3HEHHOIO IIHKJIa JTanax KU3HEeHHOI0 HCCIEI0BaHUN Ha
COTIPOBOXKICHUH MIPOTPaMMHBIX [IUKJIa TIPOTPAMMHBIX BCEX JTaIax
HH()OPMAITMOHHBIX | CPEACTB Cpe/ICTB ’KH3HEHHOTO IIHKJIa
TEXHOJIOTHH U MIPOTPaMMHBIX
CHCTEM Ha BCEX CpencTB

JTamax

JKM3HEHHOTO IIHKJIa

4. CTPYKTYPA U COAEP KAHUE JUCIIAIIJIMHBI (MOAYJIA)



Tabauua 2 — CTpyKTYypa U cojiepkaHue JMCUMILVIMHBI (MO1YJIs1)

O6bvem maucuuruinabl (Moaynsi) 6 3E, 216 yacoB, B ToM uucie 36 4acoB BBIICTICHO Ha
KOHTaKkTHYI0 paboTy oOydaromuxcsi ¢ npenojaBateneM (M3 Hux 18 — njekuum, 18 —
naboparopubie padoThl) U 180 yaca — Ha caMOCTOSATENBHYIO PabOTy 00yJAIOIINXCSI.

KonrtaktHas CamocTos DopMbI TEKYIIETO
< | pabora 6 KOHTPOJIS
£ | (B yacax) 1. pabota YCIIEBaeMOCTH (10
Paznen, Tema )

No ) HedelsmM cemecmpa)

/i JTHCIUILINHBI 02) dopma
(Motyst) c Q .

£l g |1 3 |JIP | KP | CP | mpOMeXyTO4HOI
°§‘: g aTTecTaluu (1o
& &) cemecmpam)

1 Pasnen 1. OOwias 5 112 2 2 22 VY cTHBIA ompoc.
MOCTAHOBKA 3aa49H Jlaboparopnast pabota
ONTHUMHU3ALNH. 1
Knaccudukanus 3agaq
ONTHUMU3ALIHAH.

Heo0xoaumbie 1
JIOCTaTOYHBIC YCIOBUS
0€3yCI0BHOTO
KCTpEMyMa.
AnHanuTuyecKkui
METO/I.

2 Paznen 2. 5 |34 2 2 22 VY cTHBIA omnpoc.
OnHomepHas JlaGopaTopHas pabota
OINTUMM3AIHA. 2
UuciieHHbIC METOIbI
MOMCKA SKCTpEMyMa.

Mertoa ckaHUPOBaHMS,
MTOJIOBHHHOTO
JIeJICHUS, 30JI0TOTO
ceuenus, HeroTona.

3 Paznen 3. 5 | 5-6 2 2 22 VcTHBIA Ompoc.
MHuoromepHas JlaGopaTtopnasi padota
ONTHUMHU3ALIUL. 3
YwucieHHbIe METOJIBI
MOKCKA SKCTPEMYMA.

MeTton
MOKOOPAUHATHOTO
CITyCKa, I'PaIUEHTHBII
METO/ C IpOOJIeHHEM
mara, MeToJI
HrroToHa.

4 Pazgen 4. 3agaun 5 |78 2 2 22 YcTHBI# ompoc.
YCIIOBHOM JlaGoparopHas pabota
ONTHUMH3ALIHMH. 4. KoHTpOibHas
Heo6xonumele u pabora 1.
JIOCTaTOYHBIC YCIIOBUS
YCJIOBHOTO
sKcTpeMyma. Meton
MHOKUTEJIeN




Jlarpanxa.
Paznen 5. JIuneiinoe 9-10 2 2 22 YcTHbli onpoc.
IPOTPaMMUPOBAHUE. JlaGoparophas pabota
CHUMIUIEKC-METO/I. 5
JIBOMCTBEHHOCTH B
JIMHEHMHOM
IIPOrpaMMHUPOBAHHH.
Paznen 6. 5 | 11- 2 2 22 YcTHBIN onpoc.
Lenounciaennoe 12 [IpoBepouHoe
porpaMMHUpOBaHUE. TECTUPOBaHHUE
Meron ['omopu.
Pazpgen 7. 5 | 13- 4 4 22 VcTHBIR ompoc.
TpancnopTHas 3agaya. 16 JlaGoparopuas paboTa
3agava 0 Ha3HAYEHUM. 6
Paznen 8. 5 [ 17- 2 2 26 YcTHBI# ompoc.
Komb6unaropHsie 18 KonTponbhas pabota
3amayn. 3amaya 2.
KOMMHMBOSDKEPA.

HUTOI'O 216 | 18 18 180 | DK3AMEH

Ipumeyanue: JI — nexums; I13 — mpaktuueckoe 3aHsatue, cemuHap; JIP — maGopaTtopHas

pabora; KP — kypcoBas pabora; CP — camocrositenpHas padora.

Taoauna 3 — MaTpuua coOOTHeCeHUs pa3/iesioB, TeM Y4eOHO IUCHUIIMHBI (MOLYJIs1) U
dopMupyeMbIX KOMIIETEHITHI

Paznen,
JMCIUTIITHBI
(Momyns)

TEMA

Komn-Bo
4acoB

Kommerennuu

VK1

IIK 1

OO01ee
KOJINYECTBO
KOMIIETEHIINH

Pazgen 1. O0mas
IMOCTaHOBKA 3aJa4YH
OIITUMU3ALINH.
Knaccudukanus
3a7a4 ONTUMHU3AIUH.
Heo0xonumMelie u
JIOCTATOYHBIE
YCIIOBUS
0€3yCI0BHOTO
JKCTpEeMyMa.
AHanuTHYECKHUI
METO/I.

26

2

Pasnen 2.
OnHomepHast
OIITHMU3AIIHSL.
YuciieHHbIE METObI
MOUCKA SKCTPEMyMa.
Meton
CKaHMPOBaHMSI,
ITOJIOBUHHOT'O
JIeJICHUS, 30J10TOTO
ceuyenns1, HeroTona.

26

Paznen 3.
MHuoromepHas

26




OINTHMM3ALIM.
YuciaeHHbIE METOIEI
MOUCKA IKCTPEMyMa.
Meton
MMOKOOPIMHATHOTO
CITyCKa,
rPaguEHTHBIA METO
¢ ApoOJICHHEM I11ara,
meton HeioToHa.

Pa3nen 4. 3agaun
YCIIOBHOM
ONTHMU3ALINY.
Heob6xoaumebie u
JIOCTaTOYHBIE
YCJIOBHSI YCIIOBHOTO
3KcTpemyMa. Meton
MHOKHTENEN
Jlarpanxa.

26

Pazgen 5. JIuneitnoe
MpOrpaMMHUPOBAHUE.
CHMIIIEKC-METO/.
JIBONCTBEHHOCTH B
JIMHEHHOM

IPOrpaMMHUPOBaHUHU.

26

Pasnen 6.
Ilemouncnennoe
MPOrpaMMHUPOBAHHUE.
Metop ['omopu.

26

Paznen 7.
TpancnoprHas
3a7a4a. 3amada o
Ha3HAYCHHH.

30

Paznen 8.
Kombunatopusie
3a1a4du. 3ajaJda
KOMMHBOSDKeEpa.

30

NTOI'O

216

Kparkoe cogep:kanue Kaka0il TeMbl JUCHUIIMHBI (MOLYJI51)

Pasnea 1 OOw1ast moctaHOBKa 3aaun ontumu3anuu. Kiaccudukanus 3agay onTUMHU3aLum.
@OyHKIMH 01HOM NepeMeHHOH. PYHKIIMU MHOTUX MepeMeHHbIX. HeoOXxomumble 1 JOCTaTOUHbIe
yCIIOBHSI 0€3YCIOBHOTO SKCTpEMyMa. AHATUTUYECKUN METOI.

Paznen 2 OpnnomepHas onTuMu3anus. YucieHHble METO/ bl TOMCKA IKCTpeMyMa. Meron
CKaHUPOBaHUs, IIOJOBUHHOT'O AEJIEHUs, 30J10TOTr0 ceueHusi, HproToHa.

HtepannoHHble M HHTEPIOISIIMOHHBIC METO/IBI ONITUMHU3AIMU QYHKITUI OJHON TIEpEMEHHOM:

Mertox OUCEKIINIA.

MeTo TUXOTOMMH.

Merton ®uboHayyy.

MeTo «30JI0TOT0 CCUCHUSY.

Wtepannonnsiit Mmetof regula falsi (MeTos «cexymmxy).
Meron Hetorona-Padcona.

Mertoa KBapaTHYHON WHTEPIIOJISAIINH.



Pa3znen 3 MHoromepHas ontumusanus. YuciaeHHbIE METOAbI TOUCKA dKCTpeMyMa. MeTon
MTOKOOPIMHATHOTO CITyCKa, TPalueHTHBIA METO[ C IpoOsieHreM miara, metoa HproToHa.
YucneHHbIle METOIbI 0€3yCIIOBHONM ONTUMM3AIHS (PYHKIIMIM MHOTUX MIEPEMEHHBIX.
Mertoasl IpsIMOro MOUCKA:

- IIpsamoii ciry4aiiHbIN ITOUCK.

- Crny4aifHpI{ TOMCK Ha TUTIEpCcdeEpe.

- Meron Xyxka-J[>xuBca (MOUCK 1Mo 00pasiry).
['panrieHTHBIE METOBI:

- TIoxoopaunatHblii cryck (Meton ["aycca-3eiinens).

- MeTopI HAaUCKOPENIIETO CITyCKa.

- Meronx conpsixkeHHOro rpaaueHTa Pnerdyepa-Pusca.
Hp1oTOHOBCKHE METOMIBI:

- Knaccudukanuss HbFOTOHOBCKHUX METO/IOB.

- Meron HeroTtona-Padcona.

Pasnea 4 3amaun yciaoBHOW ontumu3anuy. Heo6xomumble U JOCTaTOUHBIE YCIOBUS
YCIOBHOTO 3KCcTpeMyMa. MeTo1 MHOkuTeen Jlarpanxka.
Paszpnen S JIuneiinoe nporpammupoBanue. CUMILIEKC-METOI.

JIBOMCTBEHHOCTh B TUHEHHOM IPOrPAMMHUPOBAHNH.

Kanonnueckas u cranaaptHas ¢popmsl 3agaun JIII. [lepexon oT oaHOM HopMBI K JpyTOi.
I'paduaeckuit meron pemenus 3anad JIII. Cummiexc-meron [Janiura. JIBOWCTBEHHOCTD B
3anavax JIII. IIpumep npaktudeckoro npumeHeHus JIII

Pa3zpnen 6 [enouncnennoe nporpammupoBanue. Merox ['omopw.
Paszpnen 7 TpancnopTHas 3anaua. 3agada o0 Ha3HAYEHUH.
Pa3zgen 8 KomOunaropasie 3a1aun. 3a1adya KOMMHUBOSDKEPA.

5. METOJAUYECKHUE YKA3AHUS IO NPENOJABAHMIO
1 OCBOEHUIO JUCLUTLIMHBI (MO/LY.JIST)

5.1. Yka3anus Ui nipenojasaresieil 10 OPraHu3allii U NPOBeJCHUI0 Y4eOHbIX 3aHATHI
10 JUCUMILIMHE (MOIYJII0)

[Ipy moOAroTOBKE K JEKIMOHHBIM 3aHATHSAM HEOOXOIMMO BOCIOJB30BAThCA  yUeOHO-
METOANYECKOU TuTepaTypoit (ocHOBHOM) u3 1.8 No 1 — 6.
[Ipu moarotoBke K 1aOOPATOPHBIM 3aHATHUSAM HEOOXOJMMO BOCIONB30BATHCS Y4eOHO-
METOJIMYECKON JuTepaTypoi (HonoaHuTenbHoi) u3 .8 Ne 1 — 10.

5.2. Yka3zanus 1Jis1 00y4ar0muXxcs M0 OCBOCHUIO TN CHUILIUHBI (MO1YJII0)

Bo Bpemsi camocTosTensHON pabOThl HEOOXOJAMMO BOCIOJIB30BATHCA YUEOHO-METOIUYECKON
nutepatypoii u3 1.8 (ocHoBHOM) Ne 1 — 3, (momonautenpHO) Ne 1 — 6, uTepHeT-pecypcamu Ne
1-2.

Tabunua 4 — Conep:kaHue caMoCTOSATeIbHOI padoThbl 00y4aOIIUXCS

Howmep
Tembl/BonpoCkl, BBIHOCUMBIE Ha camocTositensHoe | Kom-Bo
pasnena ®opMbI pabOTHI
W3yYCHUE 4acoB
(Tembl)
IToaroroBka k yctHomy omnpocy. [logroroska 22 Bueayauropnas,
1 oTueTa 10 JlabopaTopHoi padote 1. M3y4YeHue
' Y4EOHBIX
nocoOuit
2. [ToaroroBka k ycTHOMY onpocy. [Toaroroska 22 BueayauropHas,
oTueTa 1o JIabopaTopHoii padore 2. H3y4YeHue
Y4ICOHBIX




mocoouit
IToaroroBka k yctHomy omnpocy. [logroroska 22 Bueayauropnas,
3 oTYeTa 10 JlabopaTopHOU padoTte 3. H3y4yeHue
' Y4eOHBIX
mocoouit
[ToaroroBka k ycTHOMY omnpocy. [Toaroroska 22 BueayauropHasi,
4 oTuera 1o JiaboparopHoi padore 4. [loaroroBka H3y4YeHue
' KOHTPOJILHOH pabote 1. y4eOHBIX
1ocoOuit
[ToaroroBka k ycTHOMY omnpocy. [Toaroroska 22 BueayauropHasi,
5 oT4eTa 1o JIabopaTopHoii padoTe 5. M3y4YeHue
' y4eOHBIX
OCOOMit
[ToaroroBka k yctHoMy ormpocy. [Toaroroska k 22 BueayauropHasi,
6 TECTHPOBAHUIO. W3yYCHUE
' yueOHBIX
mocooui
[ToaroroBka k yctHOMYy oripocy. [Toaroroska 22 BueayauropHasi,
7 oT4eTa 10 JIabopaTopHoii padote 6. H3y4YeHue
' yueOHBIX
rmocooui
[TonroroBka k yctHoMy onpocy. I[loaroroska k 26 Bneayauropnas,
3 KOHTPOJILHOH paboTte 2. H3y4deHue
' yueOHBIX
mocoouit
5.3. Buabt u ¢opmMbl NHUCbMEHHBIX PpPadOT, NPeTYCMOTPEHHBIX INPH OCBOEHHH

AUCHHUIIJINHBbI, BBINOJTHACMbIC oﬁyqamanncﬂ CaMOCTOATECJIbHO — HC IPCAYyCMOTPCHBIL.

6. ObPA3OBATEJIBHBIE U THOOPMAILIMOHHBIE TEXHOJIOT'MHA

[lpu peanu3anuu pazaUUHBIX BHJIOB Yy4eOHOH paboThI

o JUCHUIUIMHE MOTYyT

HCIIOJIB30BATHCS DJICKTPOHHOC O6yLIeHI/I€ U AUCTAaHIIMOHHBIC 06p330BaTCJ'II)HBIC TCXHOJOI'NH.

6.1. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

Taoauna 5 — O0pa3oBaTe/ibHbIe TEXHOJOIMH, HCIOJIb3yeMble NPU pPeaTu3anun y4eOHbIX

3aHATHH

Paznen, rema

@opma y4eOHOT0 3aHATHS

JTUCHUTUTUHBI (MOYJIs1) Jlekuus [IpakTrueckoe JlaboparopHas

3aHIATHE, CEMUHAP pabora

Paznen 1. Obmas moctaHOBKa O63opnas neknus | He BBITIOJTHCHHE

3aJ]a41 ONITUMH3AIUH. MPEeTYyCMOTPEHO nabopaTtopHoit

Kinaccudukanus 3agaq paboThI

ontuMm3anuy. HeoO0xoaumele u

JIOCTAaTOYHBIC YCIIOBUS

0€3yCIIOBHOI'O SKCTpEMyMa.

AHaINTHYESCKUH METOI.

Paznen 2. OnnomepHas Jlekmus - He BBITIOJIHCHHUE

onTuMu3anus. YuciaeHHbIE MIPE3CHTAIHS MIPETYCMOTPEHO nmabopaTopHOI

METO/Ibl TOUCKA IKCTPEMYyMa. paboThI

MeTo1 cCKaHUpPOBaHHS,




IMOJIOBUHHOI'O JEJICHUS, 30JI0TOTO
ceuennst, Herotona.
Paznen 3. MuoromepHas Jlekuus - He BBITIOJIHEHHE
onruMm3anmsa. UnciaeHHbIe Mpe3eHTalus MPEyCMOTPEHO nabopaTopHOI
METO/Ibl TOMCKA IKCTPEMYyMa. paboThI
Meto MOKOOPAMHATHOIO CITYCKa,
rPaJUEHTHBIA METOJI C
JIpoOJICHUEM IlIara, METO/I
HrroToHa.
Pa3znen 4. 3agaun ycnoBHOM O63opHas nekius | He BEBINIOJIHEHUE
ontumuzanuu. Heobxoaumeie u MPEIYCMOTPEHO nabopaTtopHoi
JIOCTaTOYHBIE YCJIOBUS YCIOBHOTO paboThI
JKCcTpeMyMa. MeTol MHOXKUTEEN
Jlarpanxa.
Paznen 5. JIuneitnoe Jlekmus - He BEIIIOJTHEHHE
nporpammupoBaHue. CUMILIEKC- | MPE3EHTALMS MIPEAYCMOTPEHO nabopaTtopHoit
MeToA. /[BOMCTBEHHOCTH B paboThI
JIMHEWHOM ITPOrpaMMHUPOBAHHUH.
Paznen 6. llenouncnennoe Jlekmus - He BEIIIOJIHEHHE
nporpammupoBanue. Meton MPE3CHTALNS MIPEeTYyCMOTPEHO nabopaTtopHoit
['omopu. paboThI
Jlekmus - He BBIIIOJIHCHHE
Paznen 7. TpancniopTHas 3aja4a. o
347144 O HA3HAYCHHIL. MPE3CHTAIHS PEYCMOTPEHO nmabopaTopHOI
paboThI
Pasien 8. KoMGHHATODHBIC O63opHas neknus | He BEBIIIOJIHEHUE }
MIPELYCMOTPEHO nabopaTtopHoit
3aauu. 3aj1aya KOMMUBOSKEpA.
paboTHI
Y4eOHble 3aHATHS 1O JAWCHUIUIMHE MOTYT TPOBOAMTHCA C  NPUMEHEHUEM

UH()OPMAIMOHHO-TEJICKOMMYHHUKAIIMOHHBIX CETe IpH ONOCPEAOBAaHHOM (Ha PACCTOSHUM)
MHTEPAKTHBHOM B3aMMOJICHCTBMM OOYYalOIUMXCsA M TpemnojaBarels B pexumax on-line B
dopmax: BHICONEKINH, JEKIUNA-TIPE3eHTANH, BHICOKOH(EPEHIINN, COOECEIOBaHUS B PEKIME
yat, popyma, yata, BHIIIOJHEHUS! BUPTYaJbHBIX IPAKTUYECKUX H/UIIH Ja00paTOPHBIX paboOT U Ip.

MakcumanbHblii  00bEM  3aHATUH OOydaromerocs ¢ NPUMEHEHHEM 3JIEKTPOHHBIX
00pa3oBaTEeNbHBIX TEXHOJIOTHI HE JOJDKEH MPEBHIATh 25%.

6.2. UnpopManmoHHbIE TEXHOJIOTHH

— HUCMOJb30BaHUE  BO3MOXKHOCTEH  MHTepHETa B y4eOHOM  Ipolecce
(ucrionmp30BaHME  caiita  TpenojaBareis  (pacchUlKa  3aJaHWHM,  IMPENOCTaBJICHUE
BBINOJIHEHHBIX paboT, OTBETHI HA BONPOCHI, 03HAKOMJIEHHE OOYYalOIIUXCs C OLICHKAMHU U
T.1.));

— JHCIIONIb30BaHHE 3JIEKTPOHHBIX Y4YeOHHKOB M Pa3lIMUHBIX CAaWTOB (Hampumep,
AJIEKTPOHHBIX OMOIMOTEK, KYPHAJIOB U T. JI.) KAK HICTOYHHKOB WH(POPMAIINH;

— HCTOJIB30BaHUE BO3MOKHOCTEH 3JICKTPOHHOM MOYTHI TIPETIOaBaTes;

— JHCIIOJIb30BAaHHUE CPEICTB MpEACTaBiIeHUs yuyeOHON MH(OpManuy (JIEKTPOHHBIX
y4eOHBIX MOCOOM M MPAaKTUKyMOB, NPHUMEHEHHE HOBBIX TEXHOJIOTUH [UIS MPOBEICHHS
OYHBIX (TPAJANIMOHHBIX ) JEKIUI 1 CEMUHAPOB C UCIIOJIH30BAHNEM IPE3CHTAIMHI H T. 11.);

— HCMOJIb30BaHUE MHTETPUPOBAHHBIX O0pA30BATENbHBIX CpeA, TAe TJIABHOM
COCTABIISIIOLICH SIBJISIOTCS HE TOJIBKO MPHMEHSEMbIE TEXHOJIOTHH, HO M COAEp)KaTelIbHas
4acTh, T. €. HH(POPMALMOHHBIE pecypchl (IOCTYH K MHUPOBBIM HH(OPMAIIMOHHBIM
pecypcam, Ha 6a3e KOTOPBIX CTPOUTCS yU4eOHBIHN MPOoIecc);



— HCIIOJIb30BaHKE BUPTYyalbHOM oOyuatoieii cpeasl (LMS Moodle «Onekrpornoe
o0ydeHHte») WIH UHBIX UHPOPMAITMOHHBIX CUCTEM, CEPBUCOB U MECCEHJIKEPOB.

6.3. IIporpammHoe obecnieueHue, COBpeMeHHbIe MpodeccHoOHATIbHbIE 0a3bl JAHHBIX
" nHGOPMAIIMOHHBIE CTIPABOYHBIE CHCTEMbI
6.3.1. [IporpammHoe obecnieueHne

HaunmenoBaunue
MIPOrpaMMHOT0 Hazuauenue
obecrieueHus

Adobe Reader IIporpamMma 11 MpOCMOTpA 3JIEKTPOHHBIX JOKYMEHTOB

[TnaTdopma BupryansHas obyvaromias cpeia
JUCTAaHIIMOHHOTO
obyuenust LMS
Moodle

Mozilla FireFox Bpay3ep

Microsoft Office Oducnas nporpamma
2013, Microsoft
Office Project
2013, Microsoft
Office Visio 2013

7-zip ApxuBaTop

Microsoft Windows | OmnepanunoHHas cucreMa
7 Professional

Kaspersky Endpoint | CpencTtBo aHTUBHUPYCHOM 3aIUThI
Security

6.3.2. CoBpemeHnHbIe PodecCHOHATbHBIE 0a3bl JAHHBIX M HH(POPMALMOHHBIE
CIpaBOYHbIE CHCTEMbI

1. DnektponHslii karanor Hayunoit Oubnumorekun AI'Y ma 6aze MARK SQL HIIO
«Hpopm-cuctem»: https://library.asu.edu.ru.

2. DnextpoHHbIi KaTtanor «Hayunsle sxypHansl AI'Y»: http:/journal.asu.edu.ru/.

3. YHuBepcanpHas CIpaBOYHO-WH(OpPMAIMOHHAS TIOJTHOTEKCTOBas 0a3a  JaHHBIX
nepuoguueckux nzgannii OO0 «MBUCy: http:/dlib.eastview.com/

4. DnexTpoHHO-OMOMMoTeYHas cuctema elibrary. http://elibrary.ru

5. CmpaBounas nipaBoBas cuctema Koncynbrantllntoc: http://www.consultant.ru

6. Uudopmanmonno-npaBoBoe obecmneuenne «Cucrema ['APAHT»: http://garant-
astrakhan.ru

7. @OHJ] OHEHOYHBIX CPEACTB /51 NPOBEAEHHNS TEKYIIEI'O KOHTPOJISI
N ITPOMEXYTOYHOU ATTECTAIIUHA 11O JIUCHUIIJIMHE (MO YJIIO)

7.1. llacnopT ¢oHIa OLIEHOYHBIX CPEICTB
[Ipu mpoBegeHUM TEKYLIEro KOHTPOJIS U MPOMEKYTOYHOM aTTECTAllMU IO IUCHHUILIINHE
(monmymio) «Teopust TPUHATHS  pEUMIEHUH W METOABI  ONTUMH3AIMKW»  TPOBEPACTCA


http://journal.asu.edu.ru/

chOpPMHUPOBAHHOCTh y OOydalOmUXCSd KOMIETCHIIMH, YKa3aHHBIX B paslene 3 HacTosmIeH

IIPOrPamMMBlL.

OTamHOCTh (POPMUPOBAHUS JAaHHBIX KOMIIETCHIIMM B TIPOIIECCE OCBOCHUS

0o0pa3oBaTeNbHON MPOTpaMMbl  OMNpEENseTCs IOCIeA0BaTeIbHBIM OCBOCHHUEM JAMCLUILIUH
(Momynei) U MPOXOKICHHEM IPaKTHK, a B TMPOIECCe OCBOEHUS IUCUUIUIMHBI (MOAYJNS) —
MIOCJIEAOBATENbHBIM JTOCTHXKEHUEM PpE3yJbTaTOB OCBOCHHS COJEP)KATEIbHO CBSI3aHHBIX MEXKIY
co0O0¥ pa3esioB, TEM.

Ta6anua 6 — CooTBeTcTBHE Pa3/1esoB, TEM IMCHUILIUHBI (MOAYJIS1), Pe3y/IbTATOB 00y4eHHUsI
N0 IUCHUILIHHE (MOAYJII0) U OLIEHOYHBIX CPEACTB

Ne Kontponupyemsiit paznen, tema | Kox koHTponupyemoit HaumenoBanue
/11 JTUCITUTITUHBI (MOTYJIsT) KOMIIETEHIINHA OIICHOYHOTO CPEJICTBA
OO01ast nocTaHOBKA 33]1a4H Bonpocsl JUISL
ontuMuzanuu. Knaccuduxarms o0cyXIeHUsl.
3aJ1a4 ONTUMU3ALUH. JlaGoparopnas pabota 1
1) | HeoOxonumple U 1OCTaTOYHBIC VK 1,IIK 1
yCIIOBUSI 6€3yCIOBHOTO
AKCTpeMyMa. AHAUTUTHYECKUM
METO/I.
OpnHoMepHast ONTUMH3AIHS. Bormpocsr JUTSE
UucnenHble METO/IbI TOMCKA 00CyX)IeHUsI.
2) IKcTpemMyMa. Meroa VK 1, TIK 1 JlaboparopHas pabota 2
CKaHMPOBAHUS, IOJJIOBUHHOTO
JIEJICHUs, 30JI0TOTO CEYECHHUS,
HprotoHa.
MHoromepHasi ONTUMHU3ALIHS. Bompocsr TUTST
UucneHHble METOABI TTOMCKA 00CyXIeHUS.
IKcTpemMyMa. Meroa JlaboparopHnas pabota 3
3) | MOKOOPAMHATHOTO CITyCKa, YK 1,1IK 1
TPaJUeHTHBIN METOJ C
JIpOOJIEHUEM II1ara, MEeTO/I
HrroToHa.
3amauun yCIIOBHON ONTHMH3AIIUY. Bompocs! 1yist 06CcysxieHus.
4) Heobxonumeie u gocTaTOYHbIC VK 1. TIK 1 JlaboparopHas paboTa 4.
YCJIOBHUS YCIOBHOI'O 3KCTPEMYMA. ’ Kontponbnas pabora 1.
Meton MHOXKHUTEIIEH JlarpaHxka.
JIuneitHOE pOrpaMMHpPOBaHUE. Bompocs 1yist 06Ccyx1eHus.
5) CI/IMPJ'IGKC-MGTOI[. } VK 1, TIK 1 JlaboparopHnas pabota 5
JIBOMCTBEHHOCTh B TUHEHHOM
MPOrpaMMHUPOBAHHUHU.
Ilenounciaennoe Bormpocs! 1yist 06CcyxieHus.
6) | mporpamMmmMupoBanue. Meroz YK I,IIK 1 IIpoBepouHoe
['omopwu. TECTUPOBAHUE
TpancnopTHas 3aiaya. 3ajaya o Borpockr A
7) YK 1,1IK 1 00CyX)IeHUSI.
Ha3HAYCHUH.
JlaGopaTopHas pabota 6
3) Komb6unaropusle 3agauun. 3agaua VK 1. TIK 1 Bonpocsr 1u1st 06cyxaeHust.
KOMMMBOSDKEpA. ’ KonTponbHas pabora 2.

7.2. Onucanue nmokasartesjieid u KPUTEPUEB OLICHUBAHUS KOMlIeTeHIII/Iﬁ, OIMUCaHue
IIKAaJI OICHUBAHUA




[Ipu pemieHnH KOMIUIEKCHOM CUTYallMOHHOM 3aJ1a4M MOYKHO MCIIOJIb30BaTh CIEAYIOLINE
KPUTEPUH OLIEHKU:
Tabauna 7 — Iloka3aTeu olleHMBAHUSA Pe3yJILTATOB 00YUeHHUsI B BU/I€ 3HAHU

[IIxana Kputepuu onenuBanus
OLCHHUBAHUA
JEMOHCTPHUPYET IIyOOKOEe 3HAHUE TEOPETUYECKOro MaTepHraa, yMeHue
5 000CHOBAHHO M3JIaraTh CBOM MBICIIH 110 00CYKIaeMBIM BOIIPOCAM, CIIOCOOHOCTb
«OTJIMYHO» | TIOJIHO, IPAaBUIILHO U aPTyMEHTHPOBAHHO OTBEYATh HA BOIPOCHI, TIPUBOIUTh
[IpUMEPBI
4 JNEMOHCTPHUPYET 3HAHUE TEOPETHUECKOTr0 MaTepuraa, ero mociae0BaTeIbHOe
(XOpOIION U3JI0KEHUE, CITOCOOHOCTH MPUBOIUTH MMPUMEPHI, IOIYCKACT SAMHUYHbIC
OIIMOKH, HCTIpaBisieMble NOCTIE 3aMeUaHus MpenoaaBaTes
3 JIEMOHCTPHPYET HETIOHOE, (hparMEHTapHOE 3HAHUE TEOPETHYECKOTO
«YI0BAETBODH MaTepuana, TpeOyroliee HaBOASIINX BOIIPOCOB MPEoaaBares, 10MyCcKaeT
TCIBHOY CYLIECTBEHHBIE OIIMOKU B €T0 W3JIOKECHUH, 3aTPYTHIACTCS B IPUBEACHUT
IpUMEPOB U (HOPMYITHPOBKE BHIBOJIOB
2 JEMOHCTPHUPYET CYIIECTBEHHBIE TPOOEIBI B 3HAHUU TEOPETUIECKOTO MaTepHuaa,
«HEY/IOBJIET- | HE CIOCOOEH ero U3JI0KUTh U OTBETUTh Ha HABOJSIIUE BOPOCHI
BOPHUTEIILHOY» | MIPEMNOJIaBaTelis, HE MOKET MPUBECTH MPUMEPHI

Tab6amnua 8 — [loka3aTreu oueHNBAHUS Pe3yJIbTATOB 00yUeHHsl B BH/le YMEHHWIi M BJaJeHHil

[lIxana Kpurepun onieHuBanust
OLICHUBAaHHUS
JEMOHCTPUPYET CIIOCOOHOCTh NPUMEHSATh 3HAaHUE TEOPETUUECKOTO MaTepualia
5 [P BBIIOJHEHUHU 3aJjaHUH, I10CII€A0BATEIbHO U PABUIIBHO BBIIOJIHACT
«OTJIIMYHO» | 3aJjaHMsl, yMeEeT 0OOCHOBAHHO M3J1araTh CBOM MBICIIU U JI€JaTh HEOOXOIUMBbIE
BBIBOJIbI
JEMOHCTPHUPYET CIIOCOOHOCTh NPUMEHSATh 3HaHUE TEOPETUUECKOTO MaTepualia
4 [P BBIIOJHEHUHN 3aJ]aHNH, TOCIIEA0BATEIbHO U MPABUIILHO BBIMOJIHSACT
«XOPOIION 3aJaHusl, yMeeT 0OOCHOBAaHHO U3JIaraTb CBOM MBICIIH U JI€1aTh HEOOXOIUMBIE
BBIBOJIbI, IONTyCKAET €IMHUYHBIE OIIMOKH, UCTIpaBIIieMble TIOCIIE 3aMeYaHus
npenojaBaTens
3 JEMOHCTPHUPYET OTACIbHbIE, HECHCTEMATH3UPOBAHHBIE HABBIKH, HCIIbITBIBACT
«YI0BICTBODH 3aTpyAHEHUS | JIOTyCKAeT OMIMOKY NPY BBHITOJHEHUHN 331aHUH, BBITIOTHSET
TEILHOD 3aJjaHMe IpU MOJCKa3Ke MpernoaBares, 3aTpyAHsaeTcs B GopMyIupoBKe
BBIBOJIOB
2 HE CcII0c00eH MPaBUIIbHO BBIMOJIHUTH 3a/1aHUE
«HEYJOBIIET-
BOPUTEIIBHO»

7.3. KoHTpoO/IbHBIE 3a]aHUS WM HHbIe MATEPUAJIbI, HEO0OX0AUMBbIE VISl OLEHKH
3HAHWI, YMEHM i, HABBIKOB M (WJIH) ONBITA AeATeJbHOCTH

Tema 1. O0mas nocranoBKa 3agauu onTumuzanuu. Knaccupukanus 3axaq onruMu3zanum.

DyHKIUH OJHOH NepeMeHHOH. DYHKIMM MHOTUX IepeMeHHbIX.

Heo0xonnmble u 10cTAaTOYHBbIE YCI0BHS 0€3yCJ0BHOI0 IKCTPpeMyMa. AHAJTUTHYECKU I

METOI.

1. Bonpocul 013 o6cyscoenusn

1) OGmmas mocTaHOBKa 33a4l ONTUMHU3AIUH.
2) Knaccudukanus 3agaq ONTUMHU3AIAH.

3) ®yHKUUU OJHOI MepeMEeHHOH.

4) @OyHKUUM MHOTUX NEPEMEHHBIX.




5) HeoOxoaumeble 1 OCTaTOYHBIEC YCIOBHUS O€3YCIOBHOTO DKCTPEMyMa.
6) AHaTUTHYECKUN METOJI.
2. Jlabopamopnan paboma 1

JlaGopaTopnas padora 1.
Knaccupukanus 3a1a4 1 MeTOA0B ONITUMU3ALMHA
Kaacenpuxanus 3anau

1o 6uody yenesoii pynkyuu.
B o6mem ciyqae:

F=| fifore Iy

[Tpu k=1 pmeem 3a/1a4y 0OHOKpUMEPUATbHOU WIN CKAIAPHOU ONITUMU3ALUY.

[Tpu k=1 _sanaua MHO20KPpUMEPUAIbHOU UITA 8eKMOPHOU OTITUMHU3AIIAH.
1lo pazmeprocmu 6ekmopa He3a8UCUMbIX NEPEMEHHBIX

T
X = (xl ,xz,...,xn)

Ipu " = I _sajaua 00HOMepHOoU (MHOTAA - TUHEeUHON) ONTHMHA3AITIH.
Ipu "2 I - 3anaua MHO2OMePHOU ONITUMU3AINN WK 3a0ayd ONTHMHU3AINH CO MHO2UMU
nepemMeHHbIMU.

Ilo oonycmumoti obnacmu

D = § -3anava 6e3ycno6noti ONITUMU3ALINN WIH 3a0aya ONTUMU3ALNU 6e3 02PaHUudeHUll
(xakue-1100 OrpaHNYEHHUs] HA HEU3BECTHBIE OTCYTCTBYIOT);

D c S - 3agaua ycnosHotl ONTUMHU3ALUN WU 3a0a4a ¢ oepanuyenusmu (T.€. B 3aJ1a4e He
BCE 3HAYCHHUSI IEPEMEHHBIX JIOTYCTHUMBI).

Ilo npocmpancmsy onmumusayuu

S = R" - 3a0aua ONTHUMU3AIUH C HENpepblEHbIMU NEePEeMEHHbIMIL
S = Z" - 3ama4a yerouucieHHOU ONMUMUZAYUU,

S = B" - 3aaua 6ynesou onmumuzayuss (4aCTHBIN Cydai 3a1auu [eI0YMCIACHHOM
ONTUMU3ALINY, TIPU KOTOPOM MEPEMEHHbBIE MOTYT IPUHUMATH TOJBKO JIBa 3HAYEHUS - HOJIb U

enunuia). Ecim npu atom f(X) npunumaet 3Hauenus u3 R, 1o - 3agaua ncesdobynesoii
onmumuzayuu,

Ecnu 3nauenue 1eneBoit PyHKIIMU 3aBUCUT OT HEKOTOPHIX KOMOMHAINH 00BEKTOB U3
KOHCYHOT'O Ha6opa, UX pasMCIICHUA WA CHOC063 YOnopsAaAO4UCHUsA, TO TAKHUEC 3aJa9 HA3BIBAOTCA
3a71auaMy KOMOUHAMOPHOU ONMUMUZAYULU.

33,[[3‘-11/1 HGHOHHCHGHHOﬁ n KOM6I/IHaTOpH0ﬁ OonTUMH3aAIINU OGBGI{I/IHHIOTCH IIOHATUEM 3a1a4
OUCKPEMHOU ONMUMUAYUU.

B 3agauax cmewannoi onmumuzayuy MOTYT OJTHOBPEMEHHO MPUCYTCTBOBAThH MIEPEMEHHBIE
HECKOJIPKUX WIIM JIaXKe BCEX TUTOB (HanOoJsee N3BECTHBII YaCTHBIN CITydal - 3ajauu
CMEWANHO20 YelOYUCTIeHHO20 TIPOTPAMMHPOBAHUS C LIEJIOUYHCICHHBIMU M HENPEPHIBHBIMU
MIEPEMEHHBIMHU ).

Ilo ceoitcmeam gpynxkyuii, 6x00auUX 6 NOCMAHOBKY 3A0A4U ONMUMUZAUUU

LleneBast pyHKIMS MMeeT OoJiee OAHOTO JIOKABHOTO SKCTPEMyMa - 33j1a4a 2100a1bHOU
WA MHO209KCMPeManbHoti ONTUMU3ALUY (€CIU TpeOyeTcs HallTH Bce JIOKAJIbHbIE SKCTPEMYMBI
WIM HaWTy4IlIU{ U3 HUX)

B 3agauax soxanvrou onTuMu3anuy TpeOyeTcsl HAalTH OJIMH JIOKAIBHBIA SKCTPEMYM
(eTMHCTBEHHBIHN 7151 OTHOIKCTPEMAIbHOH (YHUMOIANBHOM) 1IeNIeBON (DYHKIMU WK JIFOOOH ISt
MHOTO9KCTPEMAaJILHOM ).

Ecnu nenesast pyHKIMS n/unu GyHKIUU, ONUCHIBAIOIINE OTPaHUYEHUS, 3aJaHbl HE
aHAJMTUYECKH (B BUJI€ KOMIIBIOTEPHBIX POrpaMM, UMUTALIMOHHBIX MOJIENeH, YeT0BEKO-



MAalIUHHBIX MPOUCAYP NN KAaK BBIXO peanLHoﬁ CI/ICTGMBI), TO 3TO - 3aga4Yu onmumusayuu ¢
Hesi8HbIMU (QyHKYusmu (TIOMCKOBBIC 33]]a4H ONITUMH3AINH ).
Ecmu Bce (pYHKL[I/II/I, BXOAAIIUC B ITOCTAHOBKY 3a/1avui, 3alIMUCBIBAOTCA B ABHOM
AHAJIUTHYCCKOM BHJIC, TO OTO - 3aJa4a Mamemamuieckoco npocpammuposanusl.
O6mas popmynupoBKa 3a1a4l MaTEMaTHYECKOTO POTPaMMHUPOBAHHS UMEET BUJI:
f(X)—>min (max) XeD
I[IpU OIrpaHUYCHUAX
gl-(X) <0, i=m+l,.,p

h(X)=0, i=1,..m

Ecnu Bce (hyHKIMHU, BXOAAIINE B TOCTAHOBKY 3a/1a4H, SBISIFOTCS HETPEPHIBHO
g hepeHIUPYEMBIMU - 3a71a4a Jugdepenyupyemoti ONTUMU3ALINN, THAUE - 3a/1a4a He
ougpepenyupyemon onmumuzayuu.

Ecnu neneBast GyHKIMS BBIMyKJIa, QYHKIMUA-OTPaHUUEHHS] 00pa3yroT BHITYKIYIO
JOMYCTUMYIO 00JIaCTh TO 3TO - 33/1a4a 6bINYKI0U ONMUMUIAYUU.

Ecnu uenesast pyHkims cenapabenbHa, OrpaHUYEHUs IMHEWHBI - 33/1a4a cenapadeibHo2o
NPOCPAMMUPOBAHUS.

Ecnu Bce ¢yHkumu olriero Buaa - o0mias 3aaua HeauHeluHo20 npoepammuposanus

Ecnu neneBast QyHKIMS U QYHKIUU-OTPAaHUYSHHS SBIISIOTCS THHEWHBIMUA OTHOCUTEIEHO
HE3aBUCHMBIX IEPEMEHHBIX, IMEEM 33/1a4y JUHEUHO20 NPOSPAMMUPOBAHUS.

Bostee y3kre moCTaHOBKH 3a]auyl JINHEHHOTO MPOTPAMMHUPOBAHUS - MPAHCNOPIMHASL
3ajaua, 3a/1a4a 0 Ha3HA4YeHUsX, 3a]1a4a Yel0UUCIeHHO20 TUHEUHO020 NPO2PAMMUPOSAHUs T T.11.

KﬂaCCI/I(l)HKaI[I/Iﬂ METOA0B OIITUMU3AIINHU

OxuH U3 c1oco00B COCTOUT B KJIACCU(PHUKAIIMKA METOAOB TI0 THITY MH(OPMAIHH O
MIPOU3BOIHBIX, TPEOYEMOM JUIsl OpraHU3aIH Mpoliecca ONTUMU3AIIIH.

CoracHo 3TOMY cioco0y METO bl IOPA3AEIIAIOTCS Ha:

- METO/Ibl HYJIEBOTO MOPsAIKa, TpeOYIOIIKe TOJbKO BIYUCICHNH 3HaYeHUI (PyHKLINU B
TOYKAX MPOCTPAHCTBA ONTUMHU3AINU U HE TPEOYIOIINE BBIYUCIICHUS TPOU3BOTHBIX;

- METOIBI TIEPBOTO MOPsiAKa (TpagueHTHBIC), TpeOyIore KpoMe 3HaueHui (QYHKINH B
TOYKE €IIIe ¥ BBIYMCICHUS TPOU3BOIHBIX IIEPBOTO MOPSIIKA JUIsI ONIPEICTICHUS TPATUCHTA;

- METOJIbI BTOPOTO TOPsIKa (HBIOTOHOBCKUE), IJIs1 paOOTHI KOTOPBIX TPEOYIOTCS €1lie 1
MIPOU3BOHBIC BTOPOTO MOPSAKA.

Hpyras knaccudukaims:

- METOJIbl NPAMO20 NOUCKA,

- METOMBI IUHEUHOU ANNPOKCUMAYUL;

- METOJIbl K8AOPAMUYHOU ANNPOKCUMAYULL.

[To crenenn MareMaTn4eckoil 000CHOBAHHOCTH METO/IbI IETISTCS HA 98pucmuyeckue u
PAayuoHaIbHbIe.

MeTo1pI ONTUMU3ALMH TTOAPA3ALISIOT TAKKE HA 0emepMUHUPOBaHHble U
cmoxacmuyeckue. CTOXaCTUYECKUE alITOPUTMBI UCTIONB3YIOT JIEMEHTHI CIIy9allHOCTH MIPU
BbIOOpE HAIPABJICHUS WM JUIMHBI 1Iara B POLIECCe ONTUMU3ALINN.

Penenne mpocThIX 32124 ONTUMHU3ANMHU
3anauya 1. Haiitu cTOpOHBI IPAMOYTOJIbHUKA, BIUCAHHOTO B OKPYKHOCTh paiiyca R U

HUMEIOIIET0 HauOOIbIUIYIO MJIOMIAAb § (puc B.1).



3agauya 2. B npsiMoii KpyroBoii KOHYC BIIUCAH MPSIMOM KpYTrOBOM LUJIMHIP TaK, 4TO
OCHOBAHUS KOHYCa U LIMJIMH/PA JIeXkaT B OJHOMU uiockocTH (puc.B.2). Halitu Hanbosnbuiyto
BO3MOXKHYIO 4acTh 00beMa KOHYCa, 3aHATYIO TAKUM LIMJIUHAPOM.

3agaua 3. Haiitu sxcTpeMyMbl QyHKIUU

flx) = X} +x3 +x; —4x, —8x, —12x, +100 Ha R

: 2, 2
3anxaua 4. Haliti 5kcTpeMyMbl QyHKIHH Sl =43, aR’
Tema 2. OnHomepHasi onTuMu3anusi. YucjaeHHbIe MeTOAbI MONCKA YKCTPpeMyMa. MeTtoj
CKAHHPOBAHHUS, MIOJIOBUHHOTO JIeJIeHHUs1, 30J10TOro ceuyenus, Horotona.
1. Bonpocwul 013 o6cyscoenusn
1) OnHOoMepHas ONTUMHU3ALIHSL.
2) YwucneHHbIE METOJIBI TIOUCKA IKCTPEMYMa.
3) UrepanyioHHble ¥ MHTEPHOISIUOHHBIE METOIbl ONTUMH3AUU (YHKIUH  OJHOM
IIEPEMEHHOM:
4) Meroxa Oucekmuit
5) Meron nuxoromuun
6) Meton ®uboHauyn
7) Merton "30mo0Toro ceueHus"
8) HUrepaunonnsiii Mmeton regula falsi (MeToq «cekymmx»)
9) Meroa Hetotona-Pagcona
10) Meron kBapaTUYHON UHTEPIIONSIIIHH
2. Jlabopamopnasn paboma 2

JlabopaTopnasi pabora 2
Kiaccnueckne MeToanl 0e3yC/IOBHON ONTUMHU3ALMHT

Pemmurn 3amaun:
2 2
. x -3 X, +2
] oW (62 2
1. HaiiTn TOYKH 5KCTpeMyMa QyHKIIAH 4 9 ma MHOXecTBe R’
Omeem: B x'=(3;-2)" - 0OIHOBPEMEHHO JIOKAIBHBIN U TI00AIBHBIA MEHUMYM.

(X)) =x —4xx,

2
(V) + 4X2 2
2. HaiiTu To4ku skcTpeMyma QpyHKIUU Ha MHOXKECTBE R°.



. 2
f(X) =0y -2x,)" o _
Omeem: TaK Kax - , TO BO BCE€X TOYKaX MPSIMOU C ypAaBHEHUEM X[=2X>
JIOCTUTAETCsI OAHOBPEMEHHO JIOKAIBHBIA U TI00ATHHBI MUHIUMYM.
3. [IpoBepuTh 3HAKOOIPEIEICHHOCTh MaTpuIlsl ['ecce 1eneBoi GyHKIUU

3 3
SE) =07+ 2305 5 dure (0:0).

Omeem: MaTpuna TI'ecce n COOTBCTCTBYIOIIAsd KBaApaTu1iHas CI)OpMa HCOIPCACIICHHBIC.
2

! 2
. SX)=—=+x;
4. IIpoBepuTh 3HAKOOTIPEAEIEHHOCTh MaTpHUlIbl ['ecce 1eneBoit pyHkuuu 4 .
Omeem: maTpuna ['ecce 1 COOTBETCTBYIOIIAs KBapaTHUHAs (OpMa MOJOKHUTEIHHO
OIIpE/ICIICHHBIE.
5. IlpoBepuTh 3HAKOOIpEICIEHHOCTh MaTpHLibl ['ecce 1eneBoi GyHKIUU

f(X)= x12 —4xx, +4X22

Omeem: MaTpuna I'ecce monoxUTEILHO IOJIyOIIpCACIICHHAs.

Tema 3. MHoromepHasi onTuMusanus. YUncjieHHbIe MeTOAbI TOUCKA IKcTpemyMa. Merox
NOKOOPAMHATHOIO CIIyCKa, TPAAHEHTHBIN MeTOox ¢ Apodaenuem mara, meroa Helorona.

1. Bonpocwl 015 00cyscoenus

1) Yucnennsle MeTo/bI 0€3yCIOBHOM ONTUMU3AIMS (PYHKIMI MHOTMX IMEPEMEHHBIX

Mertoabl IpsIMOTo MOUCKA:

2) Ilpsmoii ciyyaiiHbIi morck

3) Cunyy4aiiHblil TOUCK Ha TUIEpchepe

4) Meron Xyka-/[xuBca (mouck no oopasiry)

5) I'pagueHTHBIC METOIBI:

6) IlokoopaunatHslil cryck (MeTon ['aycca-3eiinerns)

7) Meroabl HAaMCKOPEHILIEro CIrycKa

8) Meron compsbkeHHOro rpaguenta dueruepa-Pusca

9) HpIOTOHOBCKHE METOIBI:

10) Knaccudukanus HproTOHOBCKHX METOJI0B

11) Merox Hetotona-Pagcona

2. Jlabopamopnasn paboma 3

JlabopaTopHas padora 3
YuciaeHHble MeTObI 0€3yCJI0BHOI ONTUMHM3ALUHN

Peumiurhb 3agaun:
1. Merogom CBeHa HallTH HaYaJIbHBIA UHTEPBAJ HEOMPEACICHHOCTHU ISl PELLECHUs 3a1aun

_ 2 :
f{x)=x"+6x+12 - min mpu x"=-10,  =2; x°=1, t =2; x°=1, t=1; x"=0, r=I.

Otset: Lo=[-8;4], Lo=[-5;1], Lo=[-6;0], Lo=[-7;-1].
2. Meronamu OMCEKIHiA, AMXOTOMHUH, «30JI0TOTO CeYeHUs, PHOOHAYYHN PEIINTh 3a/1a9y

f(x)=x* +6x+12 - min npu Lo=[-4:1].

Omeem: Merton oucekuuii —npu /=1 x" e L~[-3,375;-2,750];

Meron muxotomun —npu =1, €=0,2 x" e L¢=[-3,4;-2,6];

Meton «30m0T0rO0 cedenus» —npu =1 x" e Ls=[-3,271;-2,541]; mipu [=0,1 x" € L=[-
3,033;-2,967];

Merox ®ubonauun — npu N=5, 8=0,1 x" e Ls=[-3,375;-2,650]; mpu N=5,5=0,01 x"e
L=[-3,375:-2,740].

Tounoe pemenne x = -3.



3. CJICJ'IaTB TPpU UTCpallu MCTOAOM XyKa-I[xcMBca B 3a1a4€

. 2 2 .
S =804 =3) (=60 > min e 612 A=A=0,5; a=1,5; A=1.
Omeem: monyuennsie Touku (1,5;2)", (1,5;2,5)", x1=(2;3)’, (2,5;3)", (2,5;3,5)",
x=(3,5;4,5)", (4;:4,5)", (4;5)", x=(5,5;6,5)".
Tounoe pemenne X = (5;6)".
4. MeTtoamu IOKOOpAMHATHOTO ciycka, ["aycca-3einens, @neruepa-Pusca u HeroToHa-
PaBcona pemmrs 3aga4y:

F(X)=x —xx, +x3 =20 +3x, 4 > min, X" =(0;0)"
Omeem: tounoe pemenne X =(1/2; -5/4).

5. MeTtonamu OKOOpAMHATHOTO ciycka, ['aycca-3einens, @neruepa-Pusca u Herorona-
Pascona u3 HadanbHbix Touek X'=(0,5;0,1)"u  X°=(-0,1;-0,5)" pemmnts 3anauy:

F(X) =x = xx, +x; - 2x, +3x, 4 — min

Omeem: Ttounoe pemenne X =(0;1)" u3 roukn  X°=(0,5;0,1)" u X'=(0; -1)" u3 Toukn
X°=(-0,1:-0,5)" .

Tema 4. 3agauu ycnoBHoi onTumuszanuu. HeodxonnMmeble U 10CTaTOYHbIE YCIOBHS
YCJIOBHOI0 3KcTpeMyMma. Meroa MHoxkuTe el Jlarpanika.
1. Bonpocwul 013 o6cysncoenusn
1) 3amaun ycI0BHOM ONTUMM3AIIIH.
2) Heo6xomuMble M JOCTATOUHBIE YCIOBUS YCIOBHOTO SKCTPEMYMaA.
3) Merox mHOXUTENeH Jlarpamxka.
2. Jlabopamopnan paboma 4

JlabopaTopnasi paGora 4
Knaccuveckue MeToabl YCJI0BHOW ONITUMU3ALMH

Pemnts 3agaun:
1. HaliTh yclOBHBII 9KCTpEMYM B 3a/1a4e
S(X)=x; +x, > extr,
g :xlz +x22 -8=0.
Omeem: B Touke X =(-2;-2)" — ycnoBHbIit MUHUMYM, a B Touke X =(2; 2)" — yCIOBHBIN
MaKCHMYM.
2. HaliTh yCIOBHBIN 3KCTPEMYM B 3a7a4e
FX) = (3 +2)7 +(x, —2)* - extr,
g (X)=x +x3-1<0,

g (X)=-x 20, g;(X)=x,<0

Omsem: B Touke X =(0; 0)" — ycnoBHBII MUHUMYM, a B TOUKe X :(\/5/ 22/ 2y -
YCIIOBHBIN MaKCUMYM.

3. Konmponavuasa paooma 1
Bonpockl kK KOHTPOJILHOI padoTe Ne 1
1. O6mras mocTaHOBKA 3a7a4d OMITUMHU3AIINH.
2. Kraccuduxkarus 3a1aq ONTUMHU3AINAHN.
3. HeoOxoaumeble 1 JOCTaTOYHBIEC YCIOBHUS O€3YCIOBHOTO DKCTPEMyMa.
4. AHalIUTUYECKUI METOL.
5. OpHoMmepHast ONITUMHU3AIHSL.
6. YwncneHHble METOIBI IOMCKA SKCTPEMYMA.
7. MeToa CKaHMPOBaHUS, MOJIOBUHHOTO JIEJIEHUs, 30J10TOTr0 ceueHus, HproToHa.



8. MHoromepHas ONTUMH3ALIYSL.

9. YwncneHHbIE METOIBI IOMCKA SKCTPEMYMA.

10. MeTo/ MOKOOPMHATHOTO CIYCKa, TPAJUSHTHBIA METO/I C IpOOJICHHUEM Illara, MeTo.
HeroToHa.

11. 3apaun yclO0BHOM ONTUMU3ALINH.

12. HeobxoaumbIe U JOCTAaTOYHBIC YCIOBHS YCIOBHOTO YKCTPEMyMa.

13. Meron MHOuTenen Jlarpanxka.

Tema 5. JInneiinoe nporpammuposanune. CUMILIEKC-MeTO/.
J(BOWICTBEHHOCTH B JINHEHHOM NPOrPaMMHUPOBAHUH.
1. Bonpocwul 013 obcyscoenusn
1) JluneitHoe mporpamMmmupoBanue. CHUMIUIEKC-METOI.
2) JIBOWCTBEHHOCTbH B JMHEHHOM IporpaMMupoBaHny KaHoHWYecKas U cTaHAapTHas
dopmel 3amaun JIII. Ilepexon ot oxHOM popmbl K Apyroit
3) TI'paduueckuii meton pemeHus 3aaay JII1
4) Cummekc-meron /lannura
5) JIBoiicTBeHHOCTH B 3amadax JIIT
6) Ilpumep nmpaktrueckoro npumeHeHus JII1
2. Jlabopamopnasn paboma 5

JlabopaTopnasi paGora 5
JIuneiinoe nporpammuposBanue (JIII)

1. Pemuts rpaduuecku 3amauy JIII:
f(X)=—x;, —x, > extr
x =1, x, =21,
Omeem: B Touke A=(1;1)" — mocTuraercs MakCUMyM, a MUHUMyMa HET, T.K MHOKECTBO
JOTTYCTUMBIX PEIICHUN B HAMIPaBJICHUU aHTUTPATUEHTA — HE OTPAHUUYEHO.

2. CUMILIEKC-METOOM PEIIUTh 3a/1a4y:
f(X)=-3x —4x, > max,
6x, +6x, +x; =36,
4x, +8x, + x4 =32,
x;20,/=1234

Omeem: X =(0; 0;36;32)"

3. CI/IMHJ'IeKC-MeTOI[OM PCUIUTD 3a1a4y:
f(X)=-3x +2x, > max,

—2x, +3x, 26,
X, +4x, <16,
x;20,j=12.

Omeem: X =(0; 4)" — Touka MakcHUMyMa.

4. HaiiTu 11e104MCIIEHHOE peleHre MeTo1oM ['omopu:



f(X)=10x, + x, > max
4x; +5x, <20,

1
-X +Ex2 <1

lx—x <1
PR

X,% 20 x,x,eZ

Omeem: X =(2; 0)".

5. Haiitu nenounciennoe peuenue MeroaoM ['omopu:
f(X)=3x, +2x, - max
—Xx; +2x, <4,
3x, +5x, <15
X —x, <3
xX,x% 20, x,x,eZ

Omeem: X =(3; 1)".

Tema 6. Llesouncaennoe nporpammupoBanue. Meron I'omopu.
1. Bonpocwul 013 o6cyscoenusn
1) LlenounciaeHHOE MPOTPAaMMHUPOBAHUE.
2) Meroa 'omopu.
2. IIposepounoe mecmuposanue
IIpoGHbIe TecThI

1. ITo cTrenneHn MaTeMaTHYECKON OOOCHOBAHHOCTH METOIBI AEJISITCSA Ha
HBPUCTHUYECKHUE

panroHaIbHBIC

MPSIMOTO TIOMCKA

KBaIPAaTUYHON anmpOKCHUMAIIH

2. Knaccudukanus MeTomOB MO THUMY HHGOPMAIMH O MPOW3BOIHBIX, TPEOYeMOW s
opraHusanuu mnmponecca ornTuMnu3alnun

METO/Ibl HYJIEBOTO MOPSAKA

METOMBI IIEPBOT'O MOPAIKA

METO/Ibl BTOPOT'O MOPSAKA

MCTOJbI TPETHET'O NOPSAAKA

3. PaccraBpTe B mpaBWIbHON TOcienoBaTebHOCTH CTpaTerusi MoucKa BKIIFOYAET B ce0s
TpH dTana:

Br160p HayabHOTO MHTEPBAIa HEONPEEIIEHHOCTH.

YMeHbIIIEHHE HHTEpBaJla HEONPEEICHHOCTH

[TpoBepKy yci0BHUS OKOHUAHUSI.

4. Kakoii meToa MO3BOJIIET HAa KaXJAOM IIare yMEHbIIATh BJBOE JJIMHY HWHTEpBala,
COJIEp>KaIIer0o MUHIUMYM, TIPHYEM 3HAYCHUS 1eJIeBON (DYHKIIUU BBIYUCISIOTCS C ATOW LENBIO B
JIBYX OTpPEICICHHBIX TOYKaX.

Metox Oucekui

Meton TUXOTOMUH

Meton ®ubdbonayun

5. B KakoM MeToje HHTCPBAJI HCOMPCACIICHHOCTH Ha KaXAOM IIare ACJIUTCA Ha ABC
YaCcTu TaK, YTO OTHOIICHHUE LEJIO0TO0 K OonpIIEer YyacTu paBHO OTHOIICHUIO OoJNbIIIEH YacTH K

MEHBIIIEN



Meron Oucexknit
Metoa nuxoromMun

Tema 7. TpancnopTHasi 3axa4a. 3agaya 0 Ha3HAYEHHUH.

1. Bonpocwul 013 o6cyszncoenusn
1) TpancnoptHas 3aaaya.

2) 3amauva 0 Ha3HAYCHUHU.

2. Jlabopamopnasn paboma 6

JlaGopaTropHnas padora 6

1. PemuTh TpaHCIOPTHYIO 3a/1a4y:

[TyHKTBI B, B, B3 3anachl
A, ! 2 4 90
A> ! 3 4 30
A; 2 2 3 40
[ToTpebHOCTH 50 60 10 120
Omeem:
10 10 0
X =|40 0 0
0 50 10
2. PemnTh TpaHCHIOPTHYIO 33a/1a4y:
ITyHKTBI B B> 3anacel
Al 1 2 40
A> 3 2 30
45 ! 4 30
[ToTpebHOCTH 30 70 100
0 40
X' =] 0 30
Omeem: 300

Tema 8. KomOuHaTopHbIe 3a1a4un. 3a1a4a KOMMHBOSIKepA.

1. Bonpocwul 013 obcyscoenusn
1) KomOuHaTopHBIE 3a/1a4H.
2) 3amada KOMMHUBOSDKEpA.

2. Konmponvnaa paooma 2




Bonpochb! kK KOHTPOJILHOM padoTe Ne 2
JInneliHOE IpOrpaMMHUpPOBAHHUE.
CumMIiekc-mMeTos.
JIBOVICTBEHHOCTb B JINHEHHOM MPOTPAMMHUPOBAHHH.
[{enouncneHHoe MporpaMMHUPOBAHHUE.
Meron ['omopu.
TpancnopTHas 3anava.
3ajada 0 HA3HAYECHUU.
KomOuHnaTopHsie 3a1au.
3ajadya KOMMHBOSDKEpA.

LRI R W=

IlepeyeHb BONPOCOB K IK3aMeHY

l. Yro Takoe 1eneBas GyHKINS, BEKTOP HE3aBUCUMBIX ITEPEMEHHBIX, MHOXKECTBO
JOMYCTUMBIX 3HAUE€HUIN HEU3BECTHBIX, IPOCTPAHCTBO ONTUMHU3ALIMU?

2. Kaxkue 3anauu u metons! ontumuszanuu Bel 3Haere?

3. Ha yem ocHOBaHBbI KilaccH4ecKue METO/bl 0€3yCIOBHON ONTUMU3ALNN (QYHKIUI
OJIHOM ¥ MHOTUX NIEPEMEHHBIX ?

4. B yem oTinume KpuTepueB CylIeCTBOBAHUS SKCTpeMyMa i (QYHKIUN OTHOM
NepeMeHHOMN U (PyHKIIMHA MHOTHX MEPEMEHHBIX?

5. Jlnig gero ciysxat kputepuil CuinbBecTpa U KpUTEPH COOCTBEHHBIX 3HAUEHU?

6. B uem oTiiMune naccUBHOM M MOCJIEI0BATENBbHOM CTpaTEruy MOUCKa
KCTPEMYMOB?

7. K kaxoii cTpareruu noucka OTHOCSITCSI UTEPALIMOHHBIE U HHTEPIIOJIALIMOHHBIE
METO/Ibl ONTUMHU3AIKMKA? B yeM oTindre Mex1y STUMUA METOIaMu?

8. Jliis gero ciykuT meto CBEHa U B UEM €TI0 CYIIHOCTb?

9. B ueMm cyTh MeTO/10B Oucekimid, TuxoToMun, PUOOHAYYH, «30JI0TOTO CEUSHUSD»?
B ckonpku TOUKax Mocie HyJeBON UTEpalliu BBIYUCISETCS 3HAaU€HUE 11€71€BON (YHKIUH B
KaXJIOM W3 DTUX METOLOB?

10. B ueM CyTh HHTEPIIOIALIMOHHBIX METOAOB?

11. Ot 4ero 3aBUCHUT HAJIEKHOCTh U CKOPOCTh CXOJIMMOCTH MHTEPIIOIALNOHHBIX
aJIITOPUTMOB?

12. Kakue uncieHHbIe METOIbI 0€3yCIOBHOW ONTUMU3AIMS PYHKIIMA MHOTHUX
nepeMeHHbIX Bbl 3HaeTe? UTo Takoe «OpsaoK» METOAA ONTUMHU3ALUH?

13. B uem cyth MeTona Xyka-JkuBca (moucka mo oopasiry)?

14. B ueM cyTh MeToz10B I'aycca-3eiinens, «kHauCKOpENIIero CIycka» 1 MeTo1a
®neruepa-Pusca?

15. Ha uem ocHoBan meton HetoToHa-Padcona oTbickanus 6e3ycioBHOTO SKCTpeMyMa
(GYHKIIMM MHOTHX NIEPEMEHHBIX ?

16. KakoBbl HE0OXOAUMBIE U IOCTATOYHbIE YCIIOBHSI CYIIECTBOBAHHS SKCTPEMyMa B
3a71a4ax yCJIOBHOM ONTUMM3ALINM?

17. KakoB aJIrOpUTM peLICHUs 3a/1a4M YCIOBHOM ONTUMHU3ALUN KJIACCUYECKUMU
MeTOodaMHu?

18. Kakue rpynmnsl 4nciIeHHbIX METOIOB YCIOBHOM onTuMu3anuu Bel 3Haere?

19. KakoBBI OCHOBHBIE YCIIOBUS, TO3BOJISIONINE CTPOUTH MOJENH JIMHEHHOTO
IIPOrpaMMHUPOBAHUA?

20. Kaxkue cymectByroT ¢hopMbl 3a/1a4 JIMHEHHOTO TPOTPaMMHUPOBAHUS?

21.  Kak ocymiecTBiseTcs mepexo]i MeXay pa3IuuyHbIMU (OPMaMU 3aIIMCH 33]jauu
JIMHENHOTO ITPOrpaMMUpPOBaHUs?

22.  Ha uem ocHOBaH rpaduyecks METOJ| pelIeHus 3a/1a4 JMHEHHOTO
IIpOorpaMMUpOBaHus?

23. B 4eM 3aKyrodaeTrcs CTpaTerus CUMIUIEKC-METOA PEICHUs 3a/1a4 JIMHEHHOTO

IIpOorpaMMHUpOBaHus?



24,
3amaqda’?
25.
METOIOM?
26.
27.

Kaxkwne criocoObl HaXOXACHUS HAYaJIbHOI'O Oasuca Brl 3HaeTe? Uto Takoe M-
W3 xakux 11aroB COCTOUT npoucaypa HaxoXxJACHUs pCIICHUA 3a1a4i CUMILJICKC-

UYro Takoe NBOMCTBEHHAs 3a/1a4a K 3aJa4e JIMHEHHOTO MPOrpaMMHUPOBaHU?
B ueMm oTiinume 1enounciaeHHoN 3a1a4y JMHEHHOTO ITPOrpaMMHUPOBaHUs OT

oOweit 3agauu JII1?

28.
29.

MEXy HUMH?

30.
31.

B 4em cyts Merona ['omopu?
Kaxue tunel TpancnioptHbsix 3a1a4 Bel 3HaeTe? Kak ocyuiecTBiasieTcs: mepexos

Kakumu Metogamu HaXOUTCSl HAYaJIbHBIN TIJ1aH TIEPEBO30K?
KakoB asiroput™ MeTO/1a MOTEHIIMAJIOB PEIICHUSI TPAHCTIOPTHOM 3a1auu?

Tab6amnua 9 — [Ipumepbl OLIEHOYHBIX CPEACTB € KJAKYaMHU NPaBUJIbHbIX 0TBETOB

Bpems
Ne | Tun . BEITIOJTHE
DopMynMpoBKa 3aaHUS [IpaBwiibHEI OTBET
/0 | 3amaHus HUsA (B
MUHYTax)

YK-1. Crioco0GeH OCyIIeCTBIATh TOUCK, KPUTHUYCSCKHI aHATU3 H CUHTE3 HH(GOPMAIIUHU, TPUMEHATh CHCTEMHBIN TOAXOT IS

PEUICHUSA IMTOCTABJICHHBIX 3a4a4

1.

3amanne
3aKpPBITOTO
TUIA

Hayxka 0 Meromax | 1 2
UCCIICJIOBAaHUSA W  OTBHICKaHMS
HAaUOONBIINX W HAUMCHBIIUX
3HAYEHUH JTMHEHHONW (QYHKIWH,
Ha  HEU3BECTHbIE  KOTOpPOU
HaJIO>KEHBI JIMHEHHbIE
OTPaHUYCHHUS:

1. JIuneiinoe
IporpaMMHpOBaHNE

2. O0BexTHO-
OpUEHTHUPOBAHHOE
IIpOrpaMMHpOBaHNE

3. CtpykTypHOE
MIPOrpaMMHUPOBaHUE

4. [IporpammupoBanue Ha
SBY

OCHOBHEBIE ycnosus, | 1,2, 3 2
MTO3BOJISOIIIE CTPOUTH MOJIEITH
JIMHEMHOTO
MPOrPaMMHUPOBAHUS:

1. IIponopuuoHaNTBbHOCTh

2. AIAUTUBHOCTH

3. HeoTpumarensHOCTh

4. KoHrpy3HTHOCTh

5. JomycTuMOCTb

6. IT010XUTENBHOCTh

Ortan  npuHATMS  peweHus | 1,2, 4 2
COCTOUT:
1. u3 KOJIJIEKTUBHON

SKCIIEPTHOM OLIEHKY;
2. W3 TIPUHATHSA pPELICHUS

JTUTIOM, MIPUHUMAIOIITAM
perieHue;
3. u3 pa3pabOTKH OILIEHOYHOM
CUCTEMBEI;

4. w3 pa3paboTKM TUIaHA




JIEUCTBHUI.

KonkperHyto 00CTaHOBKY mpH
NPUHATHN peleHus
OLICHUBAIOT:
1. 1o
WH(pOpMAIHH,
yOpaBJIsieMOCTH  (puUpMBI, IO
pecypcam, O  CIIOKHOCTH
paspelieHus mpooIeMsl;

2. TI0 pa3pemmMMOCTH CUTYAITHH,
CIIOCOOHOCTH TIEpCOHAaNa HAWTH
OyTH W CpPEACTBAa PELICHUs
npoOIeMsl;

3. 10 TEXHHUKE, 110 TEXHOJIOTHH,
o BpEMEHH, o
3¢ (PEKTUBHOCTH TIO KaJPOBBIM,
MaTepHaNIbHBIM u
MHQOPMAIIMOHHBIM pecypcam;
4. o CIIOXKHOCTH u
pa3permMocTr POOJIEMBI,
pecypcHOMY OO€CIIeUeHUI0 |
MOTHBALIMH MEPCOHANA.

JIOCTOBEPHOCTH
o

Bripabotka  ympaBieHYECKOrO
pereHwusI BKIIOYaeT B ce0s?

1. OTIpEIICIICHHE esei,
pa3paboTKy BapHUaHTOB, OICHKY
BapHaHTOB, BBHIOOP pEHICHUS W
€ro pean3aluio;

2. ompeneneHne MPoOIEMBL,
BEIOOp  menw,  pa3paboTKy
BapUaHTOB pEIICHHs, BHIOOD

OKOHYATCJIBHOTO BapHaHTa U
€T0 pCajIM3alulo;

3. pa3paboTKy  BapWaHTOB,
OLIEHKY u CpaBHEHHE
BapUaHTOB, BEPOSTHOCTh
peanu3anyy albTEpHATUB U UX
3¢ (HeKTUBHOCTB, BBIOOD
PpelIeHHS;

4. BBIOOp 1ETEH, KpUTEPHUEB
peanu3anuu peleHus,
pa3paboTKy BapHAHTOB,
YTBEPXKIACHUE  ONTHMAIBHOTO
BapUaHTa.

1,3

3amanue
OTKPBITOT
0 THIIa

Kaxwe srarmbl BKIIOYaeT B ceOst
CTpaTerus Moucka BeIoopa
TOYEK, B KOTOPBIX
IPON3BOJUTCS BEIYHUCIICHHE
3HaYCHUN (pyHKIHH

Crpaterust moucka BeIOOpa TOUEK, B KOTOPBIX
MPOU3BOAMTCS BBHIUMCIICHHE 3HAUCHHUN
(yHKUIMY BKIIIOYAET B ceOs TpH dTamna:

1. Bribop HaYaJIbHOTO HHTEpBaiIa
HeonpeaeaeHHoCTH. ['paHuisl  mHTEpBana
JOJDKHBI OBITH TAaKUMH, 4TOOBI QYHKIHS f(X)
Obula YHUMOJAJIbHOM, TO €CTh UMeJa TOJIBKO
OJTHY TOYKY MHHUMYMa Ha dTOM WHTEpBaJIe.

2. YMcHbBIICHHE HWHTEpBaya
HEOoNpeAeIeHHOCTH.  MertomamMu  TOHMCKa
OTIpeneNnsieTcss TOCTaTOYHO Majiblii MHTEpBal,
B KOTOPOM HaXOJUTCS MUHHMYM,
OCYIIECTBIIsIsI  NIPH  3TOM  HaWMEHbIee




KOJIMYECTBO BBIYHMCICHUH (DYHKIWHU (TaK Kak
3aTpaThl HA BBIUUCICHHUS MOTYT OBITh BeChbMa
BEJTUKH).

3. IlpoBepky ycinoBusi okoH4daHus. Ilomck
3aKaH4YHNBaCTCA, Korga JJINHa TEKYHICTO
WHTEpBaJia HEONPEACICHHOCTH OKa3bIBAETCs
MEHBIIIEC YCTAaHOBJICHHON BEITMYUHBL.

XapakTepHble UepTHI 3a7a4
JIMHEHHOr O
IPOrpaMMHPOBAHHS

XapakTepHble YEPTHI 3a]a4 JUHEHHOTO
MPOTPaMMHUPOBAHUS:

1. JomycTiuMast 06J1aCTh BCETIa SBIISCTCS
BBITTYKJIBIM MHOTOTPAaHHUKOM Ja)Ke B CIydae,
KOI'/Ia OHAa HE OrpaHUYCHA.

2. OnTuManbsHOE pelieHue BCeraa
JIOCTUTAETCS B BEPIIMHAX JOITYCTUMOM
o0macTu.

3. Ecin ontumansHoOe pelieHne He OHO, TO
3HauYeHHe (QYHKIIUN COBIAIaeT BO BCEX
TOYKAX-PEIICHHUSIX.

UYuciieHHbIE METO/BI YCIOBHOU
ONTHMU3ALUI

UYuciieHHbIE METOBI YCIOBHOM ONTUMU3ALIAN:
1. Metonsl, HCHOIB3YIOMIKE TPe0Opa3oBaHue
3a/1a4¥ yCIOBHOM ONTHUMM3ALNHY B
MOCIE0BATEIHLHOCTD 33/1a4 0e3yCIOBHOM
ONTHMU3ALMH ITyTEM BBEJICHU B
paccMOTpeHHE BCIIOMOTaTeNbHbIX (DyHKIUH.
Takue MeToIbI Ha3bIBAIOTCS METOIAMHU
MOCIIE0BATENHHOM Oe3yCIOBHOM
ONTHMU3ALUH.

2. MeToapl HETIOCPEACTBEHHOTO PEIIEHUS
3aJa4d yCIOBHOM ONTUMHU3ALINN, OCHOBAHHBIE
Ha JIBKCHHUH U3 OJTHOW AOIyCTUMON TOUKH,
/i€ BBINOJIHEHBI BCE OTPaHUYEHUs, K IPYron
JIOTTYCTUMOM TOUKE C JIy4IINM 3HaYeHHEM
HeNneBOl QYHKIUH. DTH METOIbI HAa3bIBAIOTCS
METOJaMH BO3MOKHBIX HallpaBJICHUN.

B npsmoii kpyroBoit KOHyC
BOMCAH NPSIMOM KPyTrOBOM
LWIMHAP TaK, YTO OCHOBaHMS
KOHYCa U IMJIMH/PA JEeKaT B
OJTHOH TUTOCKOCTH (pHC.1).
Haiitu HanGonpuryio
BO3MOXXHYIO YacTh 00beMa
KOHYCa, 3aHATYIO TAKUM
HMITAHAPOM.

Puc.1- M3o0paxkenue npsMoro
KPYTrOBOTO KOHYca C
BIIMICAaHHBIM IIPSIMBIM

KPYTOBBIM LIMJIMHAPOM

O0603Ha4Y¥M BBICOTY U PaUyC OCHOBAHHS

Iy
MWIMHApPA 4Yepe3 " W +, a BBICOTY U Pajinyc
OCHOBAaHUSI KOHYCa yepe3
OTHOIIIEHHE X 00BEMOB

" . 3anuiem

KOTOpPOH B Ka4eCTBE apaMeTpPOB
e 40
OIITUMU3AaIIU MOXXHO B34ATh OTHOIICHUSA R

Iy

i
u """ U3 ycrmosus 3anaun (IWITHHAP BIHCAH
B KOHYC) BBITEKAET OTPAaHUICHHE

IR =1 =0

|ll |lI
. IlogcraBnss ero B
LENEeBYI0 (YHKLUIO, TOIydaeM

i
2 y
¥

. | i i
o | rl - ! rr

L1 J—

Y=
BBengem 0003HaueHME ' Torma nemesas

"

(hyHKIMS ' IpEMET BUJ

- . . T - .l: -
H=rx|=2 |— XX

b

rel




OueBuiHO, 4TO 3Ta GYHKIUS ONpeeieHa He

N o
TOJIBKO Ha MHTCPBAJIC ! , HO 1 Ha BCCHU

4ucnoBoi ocu * . Ho MBI paccMOTpUM €€ Ha

o]
OTpPE3KE b

x| >0 0l
Herpynuo Bugers,uto "' " ma ' m

m=mll=0
A= HETE Y Kpome Toro, QyHKIusS

|

S mnpdepennupyema. Jns
N
OIpEIENIEHHs] TOYKU ' MaKCHMyMa

moxi 0.1
(I)yHKHI/H/I e Ha I ) BBIYUCIINM €€

xeinl
IIPOM3BOJIHYIO B TOUKAX

1 |
Flxl=33x"—dr+]| =9 x—- | x-3
T

Pl

Bugum, 4T0 IIpou3BogHAsS obparaercs

]

B HYJIb B e,Z[HHCTBCHHOf/'I TOYKEC

0l AT
WHTEpBaJIa . IIpu aToM , €CIIU

ol |
xe|h—| ) X e|
3 x| =

' , €CIIH

Y

Otcrozia cenyer, uto pyukuus '

0.1
JIOCTUraeT MaKCUMyMa Ha MHTepBaie = B

I
X
TOYKE

L]

Iy
h

| 1 1
T T
Taxkum obpazom, ipu ‘! 7 QyHkmus 7,
{1
_I.'III'“ N

I
H JOCTUTaeT MaKCUMyMa
ITpu 3TOM OTHOLIEHHE PAIINYCOB OCHOBAHHM

g1 N

'....II I

LAINHIpPA U KOHyca byer

10. Knaccudukarus MeTonoB Knaccudukaiysi METOI0B ONTHMH3AINHN 10 2
ONTHUMU3AIUY 110 THITY TUIY UH(GOPMAIIMH O IPOU3BOIHBIX,
uHbOpMAaIMK O MPOU3BOIAHBIX, | TPeOyeMOH IS OpraHu3aliy IIpoIecca
TpeOyeMO ISl OpraHu3aI|u OIITUMU3AIAN:
mpoIecca ONTUMHU3AIUT - METOJIbI HYJIEBOTO MOPSIIKA, TPEOYIOIIHe

TOJILKO BBIYHMCIICHUI 3HaYeHUH (DyHKINU B
TOYKaX MPOCTPAHCTBA ONTUMH3AIIUH U HE
TpeOyIoIIre BBIYUCICHUS TPOU3BOTHBIX;

- METOJIbI TIEPBOTO TOPs/IKa (TpaTieHTHBIE),
TpeOyrommue KpoMe 3HaueHuH (PyHKIINU B
TOYKE €lIe U BHIYMACICHUSI TPOU3BOIHBIX
MIEPBOTO TIOPAIKA JUIS OTIPEACIICHHS
TpaieHTa;

- METOJBI BTOPOTO TTOPsIIKa (HBEIOTOHOBCKHE),
IUIs1 pabOTBI KOTOPBIX TPEOYIOTCS elle 1
NPOM3BOAHBIE BTOPOTO MOPSAKA.

[1K-1. CnocobeH mpoBOAUTH HAyUHBIE UCCIIEIOBAHUS MPU pa3pabOTKe, BHEAPEHUN U COIIPOBOXKIACHUN
WH(OPMAITMOHHBIX TEXHOJIOTHI M CHCTEM Ha BCEX JTalax KU3HCHHOTO ITHKIIA

11. | Saganms Kiraccudukarms 3amaq 1 2
3aKpBITOTO | ONTHMH3AIMH 10 Pa3MEPHOCTH




12.

13.

14.

THIIa

BCKTOpPAa HE3aBUCUMBIX
MNEPEMCHHBIX

1.

3amayu OTHOMEPHOH U
MHOTOMEPHOU
ONTUMU3AIUN

3anmaun
OJHOKPUTEPUATBHON 1
MHOTOKpPUTEPUATHHOMN
ONITUMU3AIUT

3amagu 6e3yCIIOBHOM U
YCIIOBHOM
ONITUMU3AIUI

3anauu
muddepeHupyeMon u
HE
muddepeHupyemMon
OTITUMU3AITUHT

3amauu CKansipHOU U
BEKTOPHOU
ONITHMU3AITIHI

I'paguent ¢byHKIMK HaTpaBiIeH

1.

2.

ITapannensHo TUHUU
YPOBHA
IlepnenaukynsipHo
JUHUY YPOBHS

Ilo xacaTenbHOM K
JIMHUYU YPOBHS
IlepnienauKyIIsIpHO K
KacaTelIbHOM K JIMHUM
YPOBHS

TTapannensHo
KacaTeJbHOM K TUHUHU
YPOBH:I

3amaya MaTeEMaTHYECKOTO
MIPOTPAMMHPOBAHUS SBIIICTCS
JIMHEWHOM, eClu

1.

2.

Ecnu ee nenesas
(hyHKIMS TUHETHA
Ecnu ee orpannuenus
JIUHEHHBI

Ecnu ee nienesasa
(QyHKIUS 1
OTpaHUYCHHS JTMHEHHBI
Ecmm He3aBucumbie
MepeMEHHbIE ITON
(yHKUNY TUHEHHBI
Ecnu rpadux stoit
(OYHKIMH THHEHHBINA

T'eccuan — 3To

1.

W

Martpuia 4acTHBIX
MPOU3BOAHBIX NIEPBOTO
nopsiaka QyHKINH 7
MepPEMEHHBIX
Envnnunas matpuna
TpeyronbHas MaTpuna
Marpuiia yacTHbIX
MIPOU3BOAHBIX BTOPOTO




nopsika GyHKIUH 71

MEPEMEHHBIX
5. Her npaBuibHOrO
OTBETa
15. OnTumMyM 3124 JIMHEHHOTO 5
[IPOrPaMMUPOBAHHUS — ITO
1. JIroboe 3HaueHHe
1eneBol PyHKINH
2. lleneBas ¢pyHKUUSL
MpUBECHA K
JIMHEHHOMY BUIY
3. Haitnena oonacTb
OINITUMAILHOTO TIJIaHa
4. OnTUMaJbHBIHA IIaH
5. 3HauyeHHE LICIICBOM
(dhyHKIIIHT HA
ONTUMAJILHOM IIIaHE
16. | 3aganus Haiitu cropoHsl npsiMoyronbHuKa, | J(naronajib BHUCAHHOTO B OKPY>KHOCTb
OTKpBITOr | BIIMCAaHHOI'O B OKPY>KHOCTb MPSMOYTOJbHIKA ABCL gpngerca JTUaMETPOM
O THIIA pamuyca i u umeromero

HAMOOJBIIYIO [UIONIA/b &
(puc.1).

Puc.

OKPYXHOCTH U UMeeT (PUKCUPOBAHHYIO [UIUHY.

IInomane A IPSAMOYTOJbHHKA ARCH

S=1Rsmg
YIIOBJIETBOPSIET PABEHCTBY . SlcHo,
< . sin @ = |
yT0 ' OyneT HaumOOIbIIeH mpu ,T. €.
|:". J—
.
npH -

B sTOM ciyuyae quaroHany npsAMOYTOIBHIKA
ABCh TIePIICHANKYISAPHBI, a caM
MPSMOYTOJIBHUK MPEACTABISIET COOOH KBaIpar.
Takum 00pa3oM, MPSIMOYTOTFHHKOM HaUOOIBIICH
TUTOIAIN, BIMCAHHBIM B OKPYKHOCTB PaJIiryca i
ayh
SIBJIIETCSL KBaJIPaT CO CTOPOHOM u
2R
IJIOIIABI0 .
3aMeTuM, 4TO B 3TOH 3a7a4e B POIU

LIeNIeBOH DYHKIUHM BBICTYNAA ACHCTBUTENbHAS
(yHKIMS OJTHOM NIepeMEHHOM

&= _‘-.'||:.-:- I = j.l'{- A0 o
. llepemennas = -
TapaMeTp ONTUMH3AINH YIOBIECTBOPSET

0 g 7
OIPaHUYEHUIM ¢ (yron mexny

AUaroHaJIIMHU IPSIMOYTOJIbHUKA HEBBIPOXKIACH, T. €.
[F += |] o o= T
, )-
Takum 06pa3oMm, 31eCh pacCMaTPUBAETCS 3aa4a
S=8lg)=2Rsng —max_ D<par
b

ECJ'II/I B KAQUECTBEC HapaMeTpOB OIITUMU3AITNN
=0 b=

2

ey
NpsAMOYTOJIbHUKA - BCD , TO MOJIYYHM LCJICBYIO

BBIOpATh JIHHBL *f CTOpPOH

(hyHKIHIO 5 , IPEJICTABIICHHYIO B IPYTOM BHJIC
5= 5Sla. by =ab
Y OrpaHHYCHUE HA MTAPaMETPBbI

-3

OIITUMM3alNH 5 HEJMHEHHOE 110

OTHOIIEHHIO K 5TUM TlapameTpam “ u .
ITosToMy paccmaTpuBaeMyIo 3aady MOKHO

OTHCCTH K 3aga4aM HEJTUHEHHOTO




17.

IpOorpaMMupoBaHus. Ee MaTeMaTHYECKYIO
(hopMyIHPOBKY MOXHO TIPE/ICTABUThH B BUJE:

S=8uabhy=ab —max
b
el b gt eh =40
b b
Oty 3aga4dy crocoOOM, OCHOBaHHBIM Ha
i =)
S5=2R — —
-
UCIIOJIb30BaHUU (OPMYJIBI - , U3
. 5
KOTOPOM CJIEIYET, YTO -° JTOCTUTAET
. |
HanboJbLIEro 3HaueHus nmpu “ ~ | 1. e. Koraa
i
MPSMOYTONBHUK ABCD gpngercs KBaJpaToM CO

o=ty =
cropoHamu =" "”r-_.

18.

Haiitu sxcTpeMyMsl GyHKIMN

fix|l=x"+x37
: 7% gaR?

KJIaCCHYECKUM METOI0M
0e3yCIIOBHON ONMTHMHU3ALUU

Haiinem rpanuenT ucxonHon GyHKINH:
o2
Y A I
- | :.'.' . |
e = X,=(0,0)"
Haiinem matpumy I'ecce mns ucxomgHo# QyHKIMN:

g “i

ITo xputepuro CrbBeCTpa UMeEeM:
Bl | |

A=gn=2>0; A=
TOYKA JIOKAJIbLHOTO MUHUMYMaA.
ITo xpuTepuio coOCTBEHHBIX 3HAUEHUH UMEEM:

=4>0=X)—

7 -

-4 0

[ 2

=0 = (2— }\.)2 =0 = }\.1=}\.2=2
>0 = X)— TouKa JIOKaJIbHOTO MUHUMYMa.
Takum 006pa3oM, yCTaHOBJIEHO, YTO (QYHKIIUS

Flxl=x+x3 5
: = CTporo Bblllyknas Ha R
(BeImTyKITOM MHOXecTBe). CremoBaTenpbHo, Xy —
TOYKA JIOKAJIEHOTO ¥ OAHOBPEMEHHO II100aIBHOTO

MUHUMYMaA.

Haiitu ycnoBHBIN 3KCTpEMYyM B
3ajaye

f(X)=x]+x5->extr

g,(X)=x,—1=0,

g,( X)=x,+x,—2=<0.

1. CocraBum 0000meHHy0 (yHKIMIO Jlarpamxka:
L{X, 20, A)= Ao (x74+x5) 44, (x,— 1)+

2. 3amuiieM HeOOXOJUMBbIC YCIOBHS IIEPBOTO

nopsKa:
a)
OL(X,A5,7)
8—)(1:2A0X1+A1+A2:O 5
OL(X,Ay,A)
a—XZZZAOXZ'l‘Az:O 5

0) g(X)=x1-1=0, @X)=xi+x-2<0 ;
)\220

B) - U1 yCJIOBHOI'O MUHUMYMa
A,<0
- JJI yCJIOBHOI'O MaKCUMYyMa;
b — —
5 A, g,( X )=2,(x,+x,-2)=0

3. PemmmM mosy4eHHYIO CUCTEMY ATSI ABYX
CITy4aes:

A,=0
1) 0 . Torma A:=0 u A,=0 , uyto
MPOTHBOPEYUT HEOOXOTUMOMY YCIOBHUIO TIEPBOTO
opsiiKa




A, %0

2) 0 . [lomenum yclnoBus «ay», «B» U «I»

}\1

A

mo2ua 0 wmwsamemum 0 ma 1

N

)‘O Ha 2 . YcioBuE «ay» 3alUCHIBAETCS B
OL(X,)
a—:2x1+7\1+)\2:0 ;

. X1
BUJC:

OL(X,A)

——— =2 x,+A,=0 ;

ox, Xy Ty

OcrajibHble COOTHOUICHHSI COXPAHSIOT CBOW BH/I.
PaccMmoTpuM BapuaHThl y1OBJIETBOPEHUS

YCIIOBUSI JIOTIOJIHSIOIIEH HEXECTKOCTH «I»:

1) 4,=0.Torma x,=0. W3 orpaHudeHus ciaeayer

x1 =1, au3 ycnosus «a» : A, =-2 . Umeem

YCJIOBHO-CTAIIMOHAPHYIO TOUKY A:

9 6
Xi=1, x,=0, A'=—2, 2,=0
KOTOPOH YIOBJIETBOPSIIOTCSI HEOOXOIUMBIC
YCIIOBHSI U MUHUMYMA, 1 MAaKCHMYyMa;
2) 1#0 . Torma x; + x>2=0 ,
2x,+A +1,=0, 2x,+1,=0,
x1 — 1 =0. Ilonyyaem yCI0BHO-CTallMOHAPHYIO
TOUKY B: ) . ‘
4 (9 9 9
x;=1, x,=1, A;=0, A,=-2<0
B KOTOPO# YIOBJICTBOPSIOTCS YCIOBUS MaKCHMyMa.
4. Jlns BeIAEICHHBIX Ha 1mare 3 Touek 4 u B
TIPOBEPUM JTOCTATOYHEIC YCIIOBHUS CYIIIECTBOBAHUS
JKCTpEMyMa.

HUccnenyem touky 4. Orpanudenue-
HEPaBEHCTBO HE SABJISICTCS aKTUBHBIM. [loaTOMy /
=1<n=2 ¥ A0CTaTOYHBIC YCIIOBHSI IEPBOTO
TOPsi/IKA HE BBITIOIHSIIOTCS.

IIpoBepuM YCIIOBHUSI BTOPOTO MOPSIKA:

2 _ 2 2
d°LIA|=2dxj+2dx; L

orpannyenue g»(x) <0 B Touke 4 MaccuBHO, TO

dg,|A)=dx,=0
2 _ 2
d°LIA|=2dx;>0 ok s,

CrnenoBarenbHO, B TOUKE A — yCIOBHBIN
JIOKQJIbHBII MUHUMYM.

Hccnenyem Touky B. Orpanudenue g»(x) <
0 B TOuKe B aktuBHO. [ToaTomy / =2 =n =2 . Tak

A =—2<0
KaK 2 , TO B TOYKEC B BBITITOJIHAKOTCA
JA0CTAaTOYHBIC YCJ'IOBI/ISI nepBoro HOpSI,Z[Ka " OHa
SABJIACTCA TO‘-IKOﬁ JIOKAJIBHOT' O MaKCI/IMyMa.
5. 3HaueHUs QYHKIMH B TOYKAX YCIOBHOTO

=1; f(B)=2

>

9KCTpEMyMa: f ( A )

19.

Pemuts 3anauy TMHEHHOTO
POrpaMMHUPOBaHUS rpahHIeCKUM
METOJIOM fXx=
cix1 + 6 — min

MPU OTPaHUYEHHX

Kaxxmoe HepaBeHCTBO a;x1 + ayx: < b;
ofpeenseT B MI0CKOCTU X Ox; MOIYNIOCKOCTb C
TPAaHUYHOU MPSIMOH

agx + ap, = b,

Touku, nexamye B MOJTYyIUIOCKOCTH,

YIOBJIETBOPSAIOT JAHHOMY HEPaBEHCTBY.




pe
al
3
P

HepasenctBa x1>0 u x,>0 ompemenstor
MIEPBBIM KBaPAaHT B CUCTEME KOOPIUHAT.
MHO0XeCTBO TOYEK MEPECEUCHHS BCEX
3THX MOJYIIOCKOCTEH 00pa3yeT MHOTOYTOJIbHUK
pemenuii (obracms donycmumulix peueHuir).
Kaxnast Touka 3TOro MHOrOyroJbHHUKA €CTh
pelIeHre CUCTEeMBbl OTpaHHUEHUH Win
donycmumotii naan 3anaun JII1.
MHOTrOyToJIFHUK PEIICHUH MOXET OBITh
HEOTpPaHMUYEHHOI 00J1aCThIO WIIN BBIPOXKIATHCA
B IIPSIMYTO (JTy9, OTPE30K) MK B TOUKY.

Ecmm 065acTh JOITyCTUMBIX PEIIeHNH My CTas,
TO CUCTEMA OTPaHUUYCHUN HeCo8MecmHa.

%

i
i Xy
Takum 00pa3oM, pu rpadpuIecKoM
crocobe pemenus 3anaun JII1 Heo6xoaumo:

1. TlocTpouTb MHOXECTBO MOIYCTHMBIX
pemieHnii. B o0meM ciydae OHO MpeacTaBiseT
c000i1 BBITYKIIBI MHOTOYTOJIbHHK.

2. Haiitu TpaaueHT meneBo (YHKIHH.
B cuny ee nuMHEMHOCTH TPajMEHT MOCTOSHEH U
MOXeT OBITh TOCTPOEH B JIIOOOH  TOuKe
KOOpAMHATHOW IuIockocT. Kak mpaBuiio, ero
CTpOSIT B Hauasie KOOPAUHAT.

3. IlpoBectu IMHHUIO YPOBHS (YHKIHH,
MEePIEHANKYIPHYIO TPAJUCHTY.

4. TIlepenBurath JIUHUIO YPOBHSs
nmapajuleIbHO  caMoii  cebe 110 KacaHWs C
MHO>XE€CTBOM ~ JOIYCTHUMBIX pelieHuid. Touku
KacaHMsl ABISIOTCA TOUKAMH YKCTPEMyMa.

5.  KraccuuuupoBaTh TOYKH KacaHUs C
WCTIOJIb30BAaHUEM CBOWCTB I'paJIMCHTA.

20.

HaiiTi HayanpHEIN U1aH
MEePEeBO30K B TPAHCIIOPTHOU
3a/1a4e, 3aJ]aHHON MaTpuleil:

ITynk- 8 | 8| B 3ang
ThI ChI
2 |3 |4
A 20
10 | 10
T 12 |5
Ay 40
e |10 {30
Horped- | 151 50 | 30 | 60
HOCTHU

Hauunaewm c¢ ceBepo-3anagHoro yria, T.e. Xi =
min [20;10] = 10. Torga B mynkre B,
MOTPEOHOCTH YJOBJIETBOPEHBI H, CIEIOBATENbHO,
X1 = 0 (B Tabnuue craBuM To4Ky). IlepBblii
cTouiOel] BEIOBIBAET U3 PACCMOTPEHUSI.
[IpomomxaeM ¢ ceBepo-3aMagHoOro yria, T.e. X2 =
min [(20-10);20] = min [10;20] = 10. Torma
3amacel B IyHKTe A; ncuepnanel U x;3 =0 (B
Tabnuie ctaBuM TouKy). IIpu 3TOM mepBast cTpoka
BBIOBIBAET M3 PACCMOTPEHHSL.
BHOBB npogomKaeM ¢ ceBepo-3anaHoro yria:

X2 = min [40;(20-10)] = min [40;10] = 10.
[ToTpeOHOCTH B MyHKTE B, yIOBJIETBOPEHBI, U
BTOpOH CTOJIOET BEIOBIBAET M3 PACCMOTPEHUSI.
3aroaHsIeM OCASAHNM 3JIEMEHT, HAXOMAIIHUICS B
CEBEPO-3allaIHOM YTIY: X,3 = min [(40-10);30] =
30. Taxum 00pazom, MOTyYeH HAYaIbHEIA TUTaH
MEePEeBO30K:

X11:10 X12:10 X13 = 0
X21 — 0 X2 — 10 X233 — 30

¢ cyMMapHoit croumocteio  f=2-10 + 3-10 + 4-0
+1-0+2-10 + 5-30 = 220. Yucno 6a3uCHBIX
KIEeTOK paBHO m+n—-1=2+3-1=4.




[TomHBIE KOMIUIEKT OLIGHOYHBIX MAaTepHalioB IO JUCHUIUIMHE (MOIyJio) (doHT
OLIGHOYHBIX CPEJICTB) XpaHUTCS B DJIEKTPOHHOM BHZE Ha Kadenape, yTBep)KIarouie padouyro
porpaMMy JTUCIHMIUIMHBI (MOIyJsl), U B LleHTpe MOHUTOpUHTA U ayAuTa KauecTBa 00y4eHusl.

MeToauveckne peKOMEHAAIMH 10 BHINOJHEHUIO JIA00OPATOPHBIX M KOHTPOJIbHBIX
padoT, NpPoBeJeHNI0 IK3aMeHa
OTt4et no 1adopaTopHoi padore
OtyeT Mo mabopaTopHO paboTe MPEACTaBIACTCS B AJIIEKTPOHHOM BHJE. 3alllUTa OTYETa
MpoXoauT B (opMe AOKIajga CTyJEHTa MO BBINOJIHEHHONH paboTe M OTBETOB Ha BOIPOCHI
npenogaBatens. B ciydae, ecnu ohopmiieHHE OTYETa U TTOBEICHUE CTY/ICHTA BO BPEMS 3alTUTHI
COOTBETCTBYIOT YKa3aHHBIM TpeOOBaHUSAM, CTYICHT MOJIy4YyaeT MaKCHMAallbHOE KOJHUYECTBO
0asIoB.
OcHOBaHUSIMU [UIsl CHWDKCHHSI KOJIMYecTBa OayuioB B JHama3oHe OT max 10 min
SABJISIFOTCA .
- OTCYTCTBHUE CIHMCKA HUCIIOIb30BAHHOM JIUTEPATYPHI,
- HeOpEeKHOE BHITIOJTHCHHE,
- OTCYTCTBHE BBIBOJIOB.
OTueT HE MOXKET OBITh IPUHSAT U MOJICKUT TOPabOTKE B CITyvae:
- OTCYTCTBUS HEOOXOAUMBIX pa3JeoB,
- OTCYTCTBHUSI HEOOXOAMMOTO0 TpaduuecKoro Marepuaia,
- HEBEPHBIX PE3yJIbTAaTOB pacyera.

B oTuere no BbINoONHEHHOH J1aOOPaTOPHON pabOTe TOIKHBI OBITh YKa3aHBI:

* TeMma JabopaTopHOI pabOTHI,
* MaKeT JOKYMEHTOB B COOTBETCTBUH C TEMOH JIaOOpaTOPHOH paboTHI,
* HCHOJb30BaHHAs JIUTEpATypa.

Kputepun onenkn:

— OIICHKA «OTJIMYHO» BBICTABIIAETCS 00yYaroIIeMycsi, €ClId CTYACHT MPOJIEMOHCTPUPOBAI
riy0OKHe 3HaHUS TEOPETHYECKOT0 MaTepualia U YMEHHUE UX MPUMEHATh, 000CHOBAHHO U3JI0KHI
CBOM MBICJIH, clieJiall He0OOXOJUMbIE BBIBOJIBI;

— OIICHKA «XOPOIII0» BBICTABIISICTCS 00yUaromeMycs, €CIl CTYACHT IPOJIEMOHCTPUPOBAII
riyOoOKHe 3HaHHSI TEOPETHYECKOT0 MaTepuasa U yMEHHE UX MPUMEHSITh, 000CHOBAHHO U3JIOKHUII
CBOU MBICIIH, CJIeJIa]l HEOOXOJMMBbIE BBIBOJIBI, JOMYIIIEHBI HEKOTOPbIE HETOYHOCTH, UMEETCS OJTHA
HerpyOas omuoka;

— OLIEHKA «YJIOBJIETBOPUTEIBHO» BBICTABISETCS 00yUYalOUIEMYCsl, €CJIM CTYJEHT OTBETHII
Ha BONPOCHI NMPEUMYIIECTBEHHO BEpPHO, MMEIOTCS 3aTPyAHEHUS B (OPMYJIHUPOBKE BBHIBOJIOB,
UMEIOTCS OJIHA WJIH JIBE HETPyOble OIINOKH;

— OIICHKA «HEYIOBJIETBOPUTEIBHO» BBICTABIISIETCS 00y4YalOIIEMyCsl, €ClIU CTYJIEHT He Jall
OTBETHI Ha MOCTABJICHHBIC BONPOCHI, 00OCHOBAHUS HEBEPHBIE, TMOO TaH BEPHBII OTBET O€3 ero
000CHOBaHUs, c/ieJaHbl IpyOble OMIMOKH, OTCYTCTBYIOT 3HAHUS [0 OCHOBAM MAaTEMaTHKU.

KoHTpoabHbIE pab0oThI
KonTtpospHas paboTa COCTOUT U3 2-X 3a1aHH.
OcHOBaHMSAMU /JIs1 CHUKEHMSI OLIEHKH 3a 3aJaHUE SIBIISIFOTCS:

- OIIMOKH B OOBSICHEHUSIX U KOMMEHTApUsIX MIPH BEPHO BBHIMOJIHEHHOM 3a/IaHUU;

- HETIOJIHBIM OTBET JJIsI TEOPETUYECKUN 3aJaHUN;

- HeOpEKHOE BBIMOJIHEHHE;

- MHOTOKpPATHOE IEPENUChIBaHNE KOHTPOJIbHOM paboTHI.

3anaHue He MOXKET ObITh 3aCYMTAHO, ECIIH:
- JJaHbI JIBa HEBEPHBIX OTBETA HA TEOPETUUECKUE BOIPOCHI.

Meton "30moToro ceuenus"



Kpurtepun onieHKM KOHTPOJILHBIX padoT:

— OLIEHKA «OTJINYHO)» BBICTABIAETCS 00YUaIOIMIEMYCsl, €CIIH CTYIEHT IPOJIEMOHCTPUPOBAII
riy0OKHe 3HaHUS TEOPETHUYECKOr0 MaTepualla U YMEHHUE UX MPUMEHATh, 000CHOBAHHO U3JI0KMI
CBOM MBICIH, cHOcjall HGO6XO}II/IMBIG BBIBOJIbI MW YYC€JII OCHOBHBIC HOPMATHUBHO-IIPABOBBLIC
JOKYMEHTBI 110 HH(POPMAIIMOHHOM 0€301MacHOCTH;

— OIICHKA «XOPOIII0» BBICTABIISIETCS 00yUYarOMIEMyCsl, €CITH CTYACHT TPOJIEMOHCTPUPOBAIT
riy0OKHe 3HaHUS TEOPETUYECKOI0 MaTepualia U YMEHHUE UX MPUMEHATh, 000CHOBAHHO U3JI0KUI
CBOM MBICIH, cHOcjall HeO6XO}II/IMBIe BBIBOJIbI MW YYCJII OCHOBHBIC HOPMATHUBHO-IIPABOBBLIC
JOKYMEHTBI IO MH(POPMAIIMOHHON 0€30IacHOCTH, JOMYIIEHbl HEKOTOPbIE HETOYHOCTH, UMEETCS
oJlHa HerpyOas omnoka.

— OLICHKA «YyJIOBJICTBOPUTEIILHO» BBICTABIIAETCS 00YYaIOLIEMYCsl, €CIIH CTYACHT OTBETHII
Ha BONPOCHI NMPEUMYLIECTBEHHO BEpPHO, MMEIOTCS 3aTpyAHEHUS B (OPMYIHUPOBKE BBHIBOJIOB,
UMEIOTCS OJJHA WJIU JIBE HErpyOble OIMOKH, YUTEHBI HE BCE HOPMATHUBHO-IIPABOBBIEC IOKYMEHTHI
1o MHGOPMAIIMOHHON O€30MTaCHOCTH;

— OLIEHKA «HEY/I0BJIECTBOPUTEIHHO» BBICTABIIACTCS 00YyYaroIEeMycsl, €ClIi CTYJCHT He Jall
OTBETHI Ha MOCTABJIECHHBIC BOMPOCKHI, 0OOCHOBAaHMSI HEBEPHBIC, JTUOO JaH BEPHBIM OTBET 0O€3 €ro
00OCHOBaHUS, CcHeNlaHbl TpyOble OHIMOKM, OTCYTCTBYIOT 3HAHHS HOPMAaTHBHO-IIPABOBBIX
JOKYMEHTOB 110 UH(POPMAIIMOHHOM 0€30MacHOCTH.

Kpurepun onenku recra:

- OLIEHKA «OTJIMYHO» BBICTABISETCS CTYAEHTY, €CIIM OH yMmeeT Oe301Hn004HO
CaMOCTOSITENILHO 00pabaThlBaTh M HMHTEPIPETUPOBATH JAaHHBIE NPU PELICHWH 3a/1ad, Kak B
CTaHJIaPTHOM, TaK U B HECTaHIaPTHON (HOPMYIHPOBKE;

- OLIEHKA «XOPOII0» BBICTABISIETCS CTYAEHTY, €CIM OH yMeeT O0e30IIMO0YHO
CaMOCTOSITENIbHO 00pabaThiBaTh M HWHTEPIPETUPOBATh JaHHbIE TMPU pEUICHUH 3aJad B
CTaHJApPTHOM CUTYyallMu WM 3a BepHoe pemeHue 75% - 89% 3ananuii Tecra;

- OLIEHKAa «YJIOBJIETBOPUTEILHO» BBICTABIISIETCS CTYJIEHTY, €CIIM OH yMEeT Ipu
pemieHnH 3a1a4 oOpalaThIBaTh JaHHBIE C ONOPOM Ha CIpaBOYHBIE MaTepuallbl U IMOMOIIb
MIPEMNo/1aBaTelisl, BEpHO BBHITIONHSSA PpH 3ToM 60% - 74% paboThI.

- OLIEHKAa «HEYJIOBJIETBOPUTEIbHO» BBICTABIISAETCS CTYJEHTY, €CIM OH HE YMEeT
MpaBUIILHO 00pabaThIBaTh JaHHBIE, BRIMOIHIIT MeHee 60% 3amanuii Tecra.

- OLICHKA «3aYTEHO» BBICTABIISIETCS CTYJIEHTY, €CJIM TECT CTYACHTA OLICHEH HE HUXKE YEM
«YZOBIIETBOPUTEIILHOY;

- OLICHKA «HE 3aYTEHO», €CIIN TECT OLIEHEH HI)KE YEM «YJIOBIETBOPUTEIBHOY.

JK3aMeH

OK3aM€H 3aKJI0YaeTCsl B MMCbMEHHOM OTBETE HA 2 TEOPETUYECKUX BOIPOCA U YCTHOM
co0eceI0OBaHUHU 110 KaXJA0OMYy TEOPETHUECKOMY BOTIPOCY.

OcHOBaHMAMU AJI1 CHUKEHMSI OLIEHKH 3@ TEOPETUUECKUH BOIIPOC SIBIIIOTCSL:
- HeOpEKHOE BBHIMOJIHEHHUE,

- HETIOJIHBIN OTBET;

- HaJIM4Me MEJKUX HETOYHOCTEN MM HE3HAUUTEIbHBIX UCKaXKEHUHN (aKTOB;
- HeTOYHbIE OOBSICHEHUS NPU COOECEeJOBAHUN;

- OTCYTCTBHE OTBETOB Ha 3a/IaHHbIE NIPU cOOECeTOBaHNH BOIPOCHI.

B cooTBeTcTBUU ¢ GayibHO-perTHHTOBOM cuctemoit BAPC mo nucnuminHe Ha SK3aMeH
orBoautcst 100 6amnoB (40 6amioB Ha Tekymue Gopmbl KoHTpous, 10 6amioB Ha 60HyCH U 50
0aJI0B OTBOJUTCS HAa HK3aMEH),

O1eHUBaHNE CTY/IEHTOB Ha YK3aMEHE OCYLIECTBISETCS B COOTBETCTBHE C TPEOOBAHUSAMHU U
kputepusMu 100-6apHOM MIKaNbl. YUUTHIBAIOTCS KaK pe3yJIbTaThl TEKYIIETr0 KOHTPOJIS, TaK U
3HaHUs, HaBBIKU M YMEHUS, HEITOCPECTBEHHO NTOKa3aHHBIE CTYIEHTAaMH B X0JI€ YK3aMEHa.

Kpurepuu o1ieHOK Ha 3K3aMeHe:

40-50 GayIoB — CTYAEHT ITyOOKO MOHMMAET MPOWICHHBIM MaTepuall, OTBEYAET YETKO U



BCECTOPOHHE, yMEET OLEHUBAaTh (PAKTbI, CAMOCTOSITEIBHO PACCYXkJAeT, OTJINYAETCS
CIOCOOHOCTHIO 00OCHOBATH BBIBOJIBI U PA3bSICHITH UX B JIOTUYECKOM MOCIIEI0BATEILHOCTH.

35-39 6amioB — CTyIEHT IIIyOOKO MOHMMAET MPONACHHBIA MaTepHuaj, OTBeYaeT YeTKO U
BCECTOPOHHE, yMEET OLEHUBAaTh (PAKTBI, CAMOCTOSTENBHO PACCYXkJaeT, OTINYAETCS
CIOCOOHOCTBIO OOOCHOBATH BBIBOJBI U PA3BACHATH MX B JIOTMUECKON IMOCIENIOBATEIBHOCTH, HO
JIOITyCKaeT OTAeNbHbIE HETOUHOCTH.

25-34 Ganna — CTyAEHT IiTyOOKO MOHMMAeT MpPOIIeHHBI MaTepual, OTBEYaeT YETKO M
BCECTOPOHHE, yMEET OLEHUBAaTh (PAKTBI, CAMOCTOSTENBHO PACCYXk JAaeT, OTINYAETCS
CIOCOOHOCTBhIO OOOCHOBATH BBIBOJBI U PA3BACHATH MX B JIOTMUECKON IMOCIENIOBATEIBHOCTH, HO
JIOITyCKaeT HEKOTOpPbIe OUIMOKH 00ILIero Xapakrepa.

20-24 Ganna — CTYJIEHT XOpOIIO MOHUMAET NPOWJCHHBIM MaTepuaj, HO HE MOXET
TEOPETUIECKH 000CHOBATh HEKOTOPHIC BBIBO/IBI.

15-19 ©GamnmoB — CTyAEHT OTBEYaeT B OCHOBHOM MPaBUJIbHO, HO YYBCTBYETCH
MEXaHUUYECKOE 3ay4ynBaHNe MaTepuaia. 1

OTBETA.

1-14 GanmoB — B OTBETE CTYACHTAa HMMEIOTCS CYIIECTBEHHBIE HEIOCTAaTKH, MaTepual
OXBau€H «IOJIOBUHYATOY», B PACCYKJEHUSAX JOMYCKAOTCS OMUOKH. 1
0 GammoB — OTBET CTyJEHTA MPABWUJIEH JIUIIb YACTUYHO, MPU PA3bSICHCHUU MaTepuaia
JIOTTYCKAIOTCSI CEPhE3HBIC OIIHOKH.
6-9 6annoB — CTyJEHT MMeeT oOlee MpeACTaBICHHEe O TeMe, HO HE yMEET JIOTMYECKU
000CHOBATh CBOU MBICIIH.
1-5 GannoB — CTy/IEHT UMEET JUIIb YaCTHYHOE MpejcTaBieHue o teme. (0 6amioB — HET

Taoauua 10 — TexHosiornueckasi KApTa pedTHHIOBBIX 0AJJI0B 1O JUCHUILIHHE (MOTYJII0)

KonnuecTtBo MakcumanbHOE Cpoxk
Ne m/mm Konrponmpyenmie MEPOIPUATHI KOJIMYECTBO MPEICTABIIE
MEPOTPUITHS
/ Ganb OayIoB HUSA
OcHOBHOIi 0JI0K
1. Omeem Ha 3anssmuu 18/1 18
2. Buvinoanenue nabopamoproii pabomuwi 6/2 12 Ho
3. Buvinonnenue konmponvhot pabomoi 2/3 6 pactmcani
4, Tecm 1/4 4 0
Bcero 40 -
bJok 6onycoB
5. Tlocewenue 3ansamutl 6e3 nponyckos 1 3
6. Csoespemennoe evinoinenue 6cex 1 3
3A0aHUlL

7. AxmusHocmv cmyoenma Ha 3aHAMUU 1 4
Bcero 10 -

JlonmoiHUTEIbHBIH 010K
8. Oxzamen 50
Bcero 50 -
UTOoro 100 -

Taboauna 11 — Cucrema mrpadoB (isl 0AHOTO 3aHATHS)
[Tokazarenb bann
Ono3zoaHnue Ha 3ansmue -1

Hapywenue yuebnoti oucyuniumul

-1




Ilokasarenn bamn

Hezcomoenocmo k 3auamuio -2

IIponyck 3anamus 6e3 yeaxicumenbHOU NPUYUHDBL -2

Tabauna 12 — [llkana nepeBoga pedTHHTOBBIX 0AJIJI0B B HTOTOBYI0 OLIEHKY 32 CeMeCTP
Mo JUCHMIIMHE (MOTYJIIO)

Cymma OamioB Onenka no 4-0aipHOM HIKae
90-100 5 (OTIIMYHO)
85-89
;gigj 4 (xopomo) 3auTeHo
65-69 3
6064 (YZIOBIIETBOPUTENHHO)
Huxe 60 2 (Hey1OBJIIETBOPUTEIHHO) He 3aureno

[Tpu peanuzanuu JUCHMILTUHBL (MOYJIS) B 3aBUCHUMOCTH OT YPOBHS MOATOTOBJICHHOCTH
oOydaromuxcss MOTYT OBITh HCIOJIB30BAaHBI WHBIE (OPMBI, METOJIBI KOHTPOJIS U OLIEHOYHBIC
CpeICTBa, UCXO/IS U3 KOHKPETHON CUTYallUH.

8. YYEBHO-METOINYECKOE U TH®OOPMALIMOHHOE OBECIIEYHEHHUE
JAUCHUIIVIMHBI (MO YJIS)
8.1. OcHoBHas JUTEpaTypa:

1. MeTonsl TPUHATHS ONTUMAIBHBIX YIPAaBICHUYECKUX PEIICHUH : MOJECTUPOBaHUE
npuHsatuss  pemenuit  /  Ilarenxuii B.E. - M. : MHUCuC, 2014. - URL:
http://www.studentlibrary.ru/book/ISBN9785876238498.html (35C «KoHCynbTaHT CTyAEHTa)

2. Meroasr ontumanbHbiX pemenui / bammgua K.B. - M. : ®JIMHTA, 2015. - URL:
http://www.studentlibrary.ru/book/ISBN9785976520684.html (35C «KoHCynbTaHT CTyACHTa))

3. AxkmyxamenoB, . M., I'ypckasa, T. I'., Teopuss npuHATHS pEIIEHUHA WU METOJbI
ONTUMU3ALMN Kypc JieKuMi. M3narensckuii nom «AcTtpaxaHckuil yauBepcurer», 2016. URL:
https://biblio.asu.edu.ru/Reader/Book/2016112109332605100002065846 OBC DOnexkTpoHHBIH
YuranbHbli 321 — bubmmoTex).

8.2. lonosiHuTeIbHAA JIUTEpaTypa:

1. Meroasl ontumuzanuu. [IpakTudeckuil Kypc: ydeOHOE TocoOMe C MyJIbTUMEIna
conpoBokaeHuem / Ilantenee A.B. - M. : Jloroc, 2011. - (HoBas yHuBepcuterckas
oubnunoreka). - URL: http:/www.studentlibrary.ru/book/ISBN9785987045404.html (3bC
«KoHcynbTaHT cTyieHTa»)

2. Teopuss mpuHsATHA pemieHud: YdeOHoe mocobue misa By3oB / Demynenn H.U.,
Kynpusinos B.B. - M: U3narensctBO MOCKOBCKOTO roCyJapCTBEHHOTO TOPHOTO YHUBEPCUTETA,
2005. - URL: http://www.studentlibrary.ru/book/ISBN5741803970  (ObC «Koncynbrant

CTYJICHTa»)
3. Meroaer ontummzaruu: Kypc nexuwmii: yue6. mocobme / B.H. Poszoma, H.C.
Maxkcumoga. - M. : H3narenscTBO PYJIH, 2010. - URL:

http://www.studentlibrary.ru/book/ISBN9785209038726.html (9bC «KoHcynbTaHT CTyIeHTaY)
4. Metoapl ontumu3anuu: cOOpHHK 3ana4 u ynpaxsenuit / C.B. Penun, H./I. I'anenuna
- HoBocubupck : Wsn-so HITY, 2011. - URL:
http://www.studentlibrary.ru/book/ISBN9785778216884.html (35C «KoHCYIbTaHT CTyAEHTa»)
5. ITapeTo-onTuManbHbIE pelIeHUsT MHOTOKpUTEepUaIbHBIX 3anad / [lomunoBckuit B.B.,
Horun B.JI. 2-e w3g,ucnp. MW ponm.- M. : OUIMATIIMT, 2007. - URL:
http://www.studentlibrary.ru/book/ISBN9785922108126.html (9bC «KoHcynbTaHT cTyeHTa)

8.3. UuTepHeT-pecypchbl, HEO0OX0AMMbIE /1JIs1 OCBOCHUS TUCHHUILUIUHBI (MO1YJIA)



http://www.studentlibrary.ru/book/ISBN9785922108126.html
http://www.studentlibrary.ru/book/ISBN9785778216884.html
http://www.studentlibrary.ru/book/ISBN9785209038726.html
http://www.studentlibrary.ru/book/ISBN9785987045404.html
http://www.studentlibrary.ru/book/ISBN9785976520684.html
http://www.studentlibrary.ru/book/ISBN9785876238498.html

l. JieKTpoHHO-OMOanoreynass cucrema (OBC) 00O «IlosmTexpecype»
«KoHcyabTanT cryaeHTa». MHorompoduiasHbI oOpa3zoBarenbHbIl pecypc «KoHCymbTaHT
CTYICHTa» SIBISIETCS DJEKTPOHHOM OMOIMOTEYHOM CHCTEMOM, MPEIOCTABISIONIEH JOCTYI Yepes
ceThb MIHTEpHET K y4eOHOW JIMTepaType W JOMOJHUTEIBLHBIM MaTepraiaM, PUOOPETCHHBIM Ha
OCHOBAHUH MPSAMBIX IOTOBOPOB ¢ MpaBooOianaTensimu. Karanor B HacTosiee BpemMsi COACPKUT
okojo 15000 nanmenoBanuii. www.studentlibrary.ru.

2. DnekTpoHHas OubnuoTeka «ACTpaxaHCKUW TOCYJapCTBEHHBI YHHUBEPCUTET»
cobctBeHHOM TeHepanuu Ha tatrpopme DbC «Inexkrponnasii UnTtanpabii 3a1 — bubnmoTex».
https://biblio.asu.edu.ru

9. MATEPUAJIBHO-TEXHNYECKOE OBECITEYEHME JIUCHOUTIIAHBI
(MOZY.JIsT)

Jlns mpoBeneHUsl JIGKIMOHHBIX 3aHATHH HeoOXoAauMa MyIbTHUMEIUHHAs ayIuTOpHs,
OCHAILIEHHAs] KOMIIBIOTEPHOMN NPE3EHTAIMOHHON TEXHUKOM.

Jns mpoBeaeHUs MyOMMYHOM 3alIUTHl TMPOEKTOB, HEOOXOAMMA MYIbTUMEIUHAS
ayIUTOPHS C TIPOEKTOPOM.

Pabouas mnporpaMma JUCHMIUIMHBI (MOXYJs) HpU HEOOXOAMMOCTH MOXET OBITh
aJlanTUpoBaHa /i1l 00y4eHus (B TOM YMCIe C MPUMEHEHUEM JTMCTAaHIIMOHHBIX 00pa30BaTEIbHbIX
TEXHOJIOTHH) JIMI[ C OrpaHMYCHHBIMH BO3MOXKHOCTSIMM 3[0POBbs, HMHBaIMIOB. s 3TOrO
TpeOyeTcst 3asBlieHNe 00yUYaroUNXCs, ABISIOMUXCS JINAMU C OTPAaHUYEHHBIMUA BO3MOXHOCTSIMU
3I0pOBbsl, MHBAJINJAMM, WIM UX 3aKOHHBIX IIPEICTaBUTENIEH M PEKOMEHAALNU IICHUXOJIOTO-
MEINKO-TIeJaroruyeckol komuccuu. Jlns WHBaIMaAOB cojepxkaHue pabouell MporpaMMbl
JUCLMIUIMHBL (MOAYJSI) MOJKET ONPENENAThCS TaKKE B COOTBETCTBUM C HMHAWBHUIYAIBHOU
MpOrpaMMoil peabunuTallMi UHBATUAA (IPU HATTUYUH).


http://www.studentlibrary.ru/
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	Объем дисциплины (модуля) 6 ЗЕ, 216 часов, в том числе 36 часов выделено на контактную работу обучающихся с преподавателем (из них 18 – лекции, 18 – лабораторные работы) и 180 часа – на самостоятельную работу обучающихся.
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