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1. HEJIM ¥ 3AJTAYHA OCBOEHHUS JUCHUTIIMHBI (MOTYJIST)

1.1. Ileqb10 OCBOEHHS TUCHUILTHHBI (MOAYJs) «Teopust MPUHATHUS PEIICHUM U METObI
ONTUMHU3ALUNY ABJSIETCSI GOPMUPOBAHUE Y CTYACHTOB 3HAHUM MaTeMaTHYECKHX OCHOB MOJelei
U METOJOB TPHUHATHS PENICHWA ¥ ONTHMH3AIMK, HABBIKOB pPabOThl C TPOrpaMMHBIM
oOecrnieueHreM JUIsl pelIeHUs 3a/1ay ONTUMHU3ALNY, B TOM YHCIIE€ U HaBBIKOB CAMOCTOSTEIbHOU
paboThL.

Huctununa «Teopust IPpUHATHS PEIICHUH U METOJbl ONTUMU3ALMKY MPeJHa3HAUYCHA IS
03HAKOMJICHHUSI CTYJICHTOB C OCHOBHBIMHU KJIACCAMU 33J1a4 ONTUMH3ALIUU, METOAaMHU HaXOXKICHUS
pemienuii. B mporecce u3ydeHUs AMCIHUIUIMHBI CTYJIEHT OCBAaMBAE€T OCHOBHBIE METObI,
JITOPUTMBI U HaBBIKU PEUICHUS PA3TUYHBIX ONTUMHU3AMOHHBIX 3a/1a4.

1.2. 3aga4u ocBOEHUS IMCUMILIHHBI (MO1YJIs):

— O3HAaKOMHUTH CTYJIEHTOB C OCHOBHBIMH KJIacCaMHU 3a/lay ONTHUMH3ALMH, METOIaMHU
HAXO0XJICHUS PElIeHUH,

— TOJTrOTOBUTH CTYJIEHTOB K YCTaHOBKE, HACTPOMKE, SKCIUTyaTallud U TOJAJICPKAHUU B
paboTOCIIOCOOHOM  COCTOSIHMM ~KOMITOHEHTOB CHCTEMBI oOecreueHus: WHGOPMAIMOHHON
0€30MacHOCTH C YU€TOM YCTaHOBJIEHHBIX TPEOOBAHU.

B pesynbprare uzydeHus: AUCIUIUIMHBI CTYICHT TOJDKEH OCBOUTH:

e iaccu(UKAMIO ONTUMH3AIMOHHBIX 33Jad C TOYKM 3pEHUS BHAA KpUTEpUs,
HAJIMYUS U BUJIA CBSI3€M M OTPAaHUYCHUI;
e OCHOBHblE, HauOonee 3(PPeKTUBHBIE UYHCIECHHBIE METOJbl pEIICHUs 3ajad
ONTUMMU3AIINH;
® 0COOCHHOCTH W METOJBI PEIICHUS 3a71a49 0€3yCIOBHON ONTUMHU3AIINH;
® 0COOSHHOCTH W METOJbI PEIICHUS 337249 YCIOBHON ONITUMHU3AIIHH.
CTyneHT A0KEH YMETh:
® MpaBWIBHO (OPMYIHUPOBATH U KIACCHPUIIMPOBATH 33aUl ONITUMHU3AIINH;
e BBHIOMpATH WK pa3padaThIBATh METOJIbI UX PEIICHHUS,;
® COCTaBJIATh U OTJIAXKUBATh IPOTrPAMMBI JJIS1 UX PELICHUS;
® [POBOJIUTH OLEHKY J((EKTUBHOCTH pa3paOOTaHHBIX METO/JOB  pEIlEHUs
ONTUMU3AIMOHHBIX 33/1a4 U BBITIOJIHITH aHAIN3 TTOJIYYEHHOTO PEIICHUSI.
bakanaBp, nu3yunB nucumiuinHy «Teopusi IPUHATHS PEIICHUM U METOIbl ONTUMHU3ALIUN,
MOJKET OBITh TOTOB K CIIEAYIOLIEMY BUTY MTPO(dhecCHOHAIbHOMN 1eATEeNbHOCTH:

IKCNILYAMAYUOHHAS 0esIMeIbHOCHb.

bakanaBp, nuzyunB nucuuruinHy «Teopusi MPUHATUS PEIICHUM U METOJbI ONMTUMHU3AIINI,
JIOJKeH pemliath cleaylone mpodecCHoHaNbHbIe 33aJaud B COOTBETCTBHHM C BHJaMU
npohecCuOHAbHON NeSTENbHOCTH:

- YCTaHOBKa, HACTPOMKa, OSKCIUTyaTalus W TOJAEpkKaHHe B pabOTOCIOCOOHOM COCTOSIHUH
KOMIIOHEHTOB ~ CHUCTEMBI ~ oOecrieueHHs] HWH(POPMAIIMOHHOW  O€30MacHOCTH C  y4eTOM
YCTaHOBJICHHBIX TPEOOBAHUH.

2. MECTO JUCIIMIIJIMHBI (MOAYJIsA) B CTPYKTYPE OIIOII

2.1. YueOnas aucuuminHa (moayiab) «Teopusi NMpPUHATHS pelIeHUd W MeTOAbI
ontumuzauun» b1.5.31 otHOocuTcs Kk oOs3aTenbHOM (0a30Boif) wacTH y4eOHOTrO IIaHa
Hanpasinenus: noarotroBku 10.03.01 «udopmannonnas 6e3omacHocts» 2021 roga Habopa u
OCBamBaeTcs B 5 ceMecTpe, oOmiasi TpynoeMkocTh auciuiuinasl — 6 3E, 216 gacos, utorosas
(bopma KOHTPOJISL — HK3aMEH.

2.2, Jlasi u3ydYeHHsl [JAHHOW Yy4eOHOH JAUCHUIIMHBI (MOIYJisI) He00XO0AUMBI
clelylolUe 3HAHHWS, YMEHHSl, HABbIKM H (UJH) ONBIT JeATEJIbLHOCTH, (popMHUpYeMBbIe
NpeAlecTBYIUMHU AUCUMILIMHAMH (MOLYISAMH):

1. Hudopmaruka.
2. Marematuka.



3. OCHOBHI MPOTPAMMHPOBAHUSI.

3HaHUS: OCHOBHBIX MOHATHH HWH(OPMATUKH, CTPYKTYpPhl CHUCTEM JIOKYMEHTAIIMOHHOTO
obecrieueHus.

YMeHus: HUCHONb30BaTh MPOrpaMMHBIE M anllapaTHbIE CPEICTBA IEPCOHAIBHOIO
KOMIIBIOTEPA, MOJIb30BAThCS HOPMATUBHBIMH JJOKYMEHTaMH TI0 3aIUTe HH()OpPMAIIHH.

HaBbiku ¥ (MM) OOBIT AESATENBHOCTU: HABBIKM IOMCKAa HH(pOpPMAIMH B TII00anbHON
uHpopMannoHHOH cetd WHTEepHET W pPabOTBHl ¢ OQUCHBIMH TPHIOXKEHUSMHU (TEKCTOBBIMU
MpOLECCOpaMH, JJIEKTPOHHBIMU TaOIUIAMHU, CPEICTBAMU MOJATOTOBKU IMPE3CHTAIIMOHHBIX
Mmatepuaios, CYB/l u T.11.).

2.3. Mocaexyommue y4deOHble AUCHUIIMHBI (MOAYJM) M (WJIHM) NPAKTHKH, ISl
KOTOpPbIii Heo0XOAMMblI 3HAHHWS, YMEHHs, HaBbIKHM, (opMupyeMble TAHHOW Yy4eOHOM
AUCUUIJIMHON (MOyJIeM):

1. BBeneHue B METOJbI HCKYCCTBEHHOTO MHTEIIEKTA.
2. TlpoexTupoBaHuE U SKCILTyaTalUsl 3alIUIIEHHBIX HHHOPMAIMOHHBIX CUCTEM.
Taxxke pucnumuinHa «Teopust DPUHATUS PENICHUHM M METOAbl  ONTHUMU3ALMH
0€30MacHOCTH» TMOMOXET CTYyACHTaM MpU pealu3alid 3a4ad MPEeATUIUIOMHON NPAaKTHKH U
HaIKMCaHUIO 0aKaTaBPCKOM pabOoTHI.

3. INTAHUPYEMBIE PE3YJbTATbI ObBYUEHUSI IO JUCHUIIJIMHE (MOAYJIIO)

[Ipouecc ocBOEHHS AUCHUUIUIMHBI (MOIYJIs) HalpaBi€H Ha (OPMUPOBAHUE BJIEMEHTOB
cienyromux komnereHuuid B coorBerctBuM ¢ PI'OC BO u OIIOII BO no panHomy
HAIpPaBJICHUIO TOATOTOBKH /CIICIIMATbHOCTH:

obmenpodeccuonanpupix  (OIIK):  OIIK-3. CnocobeHn wucCIoib30BaTh
MaTeMaTHYECKUE METOIbI JUIs PEUICHHUs 3a7a4 Mpo(eCcCHOHATBHON NeSTETbHOCTH.

OIIK-12. CrnocobeH mNpoOBOAMTH MOATOTOBKY HCXOIHBIX JAHHBIX JUIS IPOEKTUPOBAHMS
MOJICUCTEM, CPEACTB OOECleyeHHs] 3alUThl MHPOpMAMK MU Uil TEXHUKO-3KOHOMHYECKOIO
000CHOBaHUS COOTBETCTBYIOLIUX MPOEKTHBIX PELICHUH.

Heo0X0auMBIE

Tabauna 1 — JlekoMno3uuusi pe3yJibTaToB 00y4eHHA

Kon n HaumeHnoBanue [Tnanupyembie pe3yJbTaThl O TUCIUILIMHE (MOIYITIO)

KOMIIETCHIINU 3HaTh VYMeThb Bnaners
OIIK-3. Cnocoben HNOIIK-3.1. 3Hate: | UOIIK-3.2. VmMmers: | MOIIK-3.3. Baagers:
HCIOJIL30BATh OCHOBBI MaTeMaTHKH, | peliaTh CTaHJIAPTHBIC | HABBIKAMHU
HEOOXOIMMEIE OCHOBHEIE npodeccuoHanbHbIe MaTeMaTH4YeCKOTO
MaTeMaTHYECKHUE MaTeMaTHYECKHUE 3aJ]aun ¢ | UcclieqoBaHUSA
METOIBI METO/IBI. PUMEHEHNUEM 00BEKTOB
JUTSL peIeHus 3a/1a4 METOJ0B npo¢eCCHOHATBHON
npodeccCuoHaNBHOM MaTeMaTHYECKOTO JIESITETLHOCTH.
EeSITENLHOCTHA aHanu3a "

MOJEIUPOBAHUA.
OIIK-12. Cocoben HNOIIK-12.1. 3nare: | UOIIK-12.2. YMeTh: HOIIK-12.3.

MMPpOBOANTH OCHOBHBIC HCXOAHBIC | IPOBOJIUTH BJ'IaHeTI)Z METOJaMHU
MMOATOTOBKY JaHHBIC AJId | OKCIICPUMCHTAJIbHBIC TCXHUKO-
HCXOAHBIX JaHHBIX MMPOCKTUPOBAHUA HUCCICOOBaHUA U 9KOHOMHYECKOI'O
AJId TIPOCKTUPOBAHU A HOACHUCTCM. MIPOCKTUPOBATH 000CHOBaHUS
moaCucTEM, CpCaACTB IOACUCTEMBI U COOTBCTCTBYIOIIIHUX

obecreyeHns 3aIuThl
uHpopmaIuu u s
TEXHHUKO-
9KOHOMHUYECKOTO

CpEeICTB o0ecTieueHus
3aIuThl HH)OPMAITUH.

IIPOCKTHBIX PELICHUM.




000CHOBaHUSI
COOTBCTCTBYIOH_[I/IX
MPOCKTHBIX PEIICHUIN

Tab6auua 2 — CTpyKTypa M cojep:kaHue TUCHHUIIMHbI (MO1YJ151)

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOAY JIsT)

O6vem muctmmanabl (Moxayis) 6 3E, 216 ywacoB, B ToM uuncie 54 yaca BBIIENEHO Ha
KOHTAaKTHYIO paboTy oOywaromuxcs ¢ TmpenojgaBaresneM (u3 Hux 18 — njekmum, 36 —
nabopaTopHblie paboThl) U 162 "yaca — Ha CaMOCTOSTENbHYIO Pa0OTy 00Yy4arOIUXCSl.

KonrakTtHas CaMocTos DopMBbI TEKYIIETO
pabota KOHTPOJIS

S T. pabota

& | (B yacax) yCIIeBaeMOCTH (110

Ne Paspen, Tema ot Heodensam cemecmpa)
U CILIUILIIUHBI =

n/m (Mosys1s) o g dopma

5 = | J I3 | JIP | KP | CP | mpOoMeXyTOYHOH
g g aTTecTalyu (1o
I cemecmpam)

1 Paszgen 1. O0mas 5 112 2 4 20 VcTHBIN ompoc.
MIOCTaHOBKA 3a/1a4u JlabopaTopHast pabota
ONTUMU3ALINH. 1
Knaccudukanus 3amaq
ONTUMM3AIINH.

Heob6xoaumeie n
JIOCTaTOYHBIE YCIOBUS
0€3yCIIOBHOTO
AKCTpEMyMa.
AHaTUTHYECKUIA
METO/I.

2 Paznen 2. 5 |34 2 6 20 YcrHbii ompoc.
OnHoMmepHast JlaGoparopHas pabota
ONTUMHU3ALUS. 2
YucneHHbIe METOIBI
MOKCKA SKCTPEMyMa.

MeTto ckaHUPOBaHUS,
MTOJIOBUHHOTO
JIEJICHUs, 30JI0TOTO
ceuenns1, HeroToHa.

3 Pasznen 3. 5 |56 2 6 20 VcTHBIIT omnpoc.
MmuoromepHas JlabGopaTopHasi pabota
ONTUMMU3AIIUS. 3
YuciieHHbIE METOJIBI
MOKCKa SKCTPEMyMa.

Meron
MOKOOPIUHATHOTO
CITyCKa, TPaJUEHTHBII
METO/ C IpOOJIeHHEM
niara, MeToj
Herorona.

4 Paspen 4. 3agaun 5 |78 2 4 20 YCTHBIN ormpoc.
YCIOBHOM JlaGoparopHas paboTa




ONTHUMMU3AIINAY. 4. KoHTpoabHast
Heobxonumeie u pabora 1.
JIOCTATOYHBIC YCIIOBUS

YCIIOBHOTO

IKCcTpeMyMa. Mertos

MHOXKHTEIICH

Jlarpanxa.

S) Paznen 5. JIuneitnoe 5 19-10 2 4 20 VYerHbIl onpoc.
IPOrpaMMHUPOBAHHE. JlaboparopHas paboTa
CuMIIEKC-METOI. 5
JIBONICTBEHHOCTH B
JIMHEHUHOM
IPOrPaMMHUPOBAHHUH.

6 Paznen 6. 5 | 11- 2 4 20 YCTHBIN ompoc.
IlenouncienHoe 12 ITpoBepouHOE
IPOrPaMMHUPOBAHHE. TECTHPOBAHUE
Meton I'omopwu.

7 Pasnen 7. 5 | 13- 4 6 21 VcTHBIT ompoc.
TpaHcmopTHas 3a1ava. 16 JlaboparopHast padoTa
3aja4ya 0 Ha3HAYECHUH. 6

8 Paznen 8. 5 | 17- 2 2 21 YcTHbIM onpoc.
KoMmOHHATOpHBIE 18 KonTtponsHas pabora
3aJavd. 3amaya 2.

KOMMUBOSDKEpa.
HUTOI'O 216 | 18 36 162 | 9K3AMEH

Ilpumeuanue: JI — nexuus; I13 — npaktuueckoe 3ansitue, cemunap; JIP — nmaGoparopnas
pabota; KP — kypcoBas pabota; CP — camocrosTenbHas pabora.

Tab6auua 3 — MaTpuia cooTHeceHHUsI pa3iesioB, TeM y4eOHOH JMCUMIIIUHBI (MOLYJIs1) U

(opMupyeMbIX KOMIIETEH M

Paznemn,
JIUCITUILINHBI
(Momyst)

TEMa

Koi-Bo
JacoB

Komnerenuuun

KOMIIETEHIINN

OIIK 3

OIIK 12

OO0imee
KOJINYECTBO

Pazgen 1. O0mas
ITOCTAHOBKA 3a7a4H
ONTHMH3AIINH.
Knaccudukanmst
3a7a4 ONTUMHU3AIUH.
Heobxoaumelie u
JIOCTATOYHBIC
YCITOBUS
0e3yCI0BHOTO
IKCTpPEMyMa.
AHanuTHuyeckuit
METO/I.

26

+




Paznen 2. + + 2
OnHomepHast
OINTHUMU3AIIHS.
YuciaeHHble METOIBI
MOMCKa DKCTpEMyMa.
Merton
CKaHUPOBaHMS,
MMOJIOBUHHOT'O
JIEJICHMS, 30JI0TOTO
ceuenus, HeroToHa.

28

Paznen 3. + + 2
MHoromepHas
OINTUMU3AIIHS.
YucieHHble METOIEI
MIOMCKA SKCTPEMYMa.
Metopn 28
MMOKOOPAUHATHOTO
CITyCKa,
rpagueHTHBIA METO
¢ ApoOJIeHHeM I1ara,
meton HrrotoHa.

Paznen 4. 3agaun + + 2
YCIIOBHOU
OIITUMHM3AIUU.
HeoOxonumeie u
JIOCTaTOYHEIC 26
YCIIOBHSI YCJIOBHOTO
aKcTpemyma. Merog
MHOXXHTENIEH
Jlarpanxa.

Pazpen 5. JIuneitnoe + + 2
porpaMMHUpOBaHUE.
CuMniaeKkc-MeTo I,
JIBOWCTBEHHOCTH B
JIMHEHHOM
MIPOTrpaMMHUPOBAHUH.

26

Paznen 6. + + )
Ilemouncnennoe 26
MIporpaMMHUpOBaHUE.
Meron ['omopu.

Paznen 7. + + 2
TpancnoptHas 31
3ajada. 3ajada o
Ha3HAYEHUH.

Pa3znen 8. + + )
KomOunaropabie o5
3aJa4dn. 3amada

KOMMMBOSDKEpA.

UTOI'O 216

Kpartkoe conep:xanue Ka:xx10i TeMbl JMCUUILUIAHBI (MO1YJIs1)




Pasznen 1 OO61mmas mocTaHOBKa 3aaun onTuMu3aui. Kiaccudukanus 3a1a4 onTUMHU3AIUH.
DOyHKIIUK OAHOU NepeMeHHON. DYHKITMM MHOTHX NepeMeHHbIX. HeoOXomumble 1 TOCTaTOYHBIE
yCIIOBUS 0€3yCIOBHOTO IKCTpeMyMa. AHATUTHIECKHIA METO/I.
Paznen 2 OnHoMepHas onTuMu3alus. YucIeHHbIE METOIbI ITOMCKA AKCTpemMyma. MeTos
CKaHUPOBAHMSI, IOJIOBUHHOTO JICJIEHUSI, 30JI0TOro ceueHusi, HeroToHa.
WrepanmoHHbie 1 HHTEPIOJIAIMOHHBIE METO/IBI ONTUMHU3AINKA (PYHKITUN OJTHON TIEPEeMEHHOM:

- Meroj OUCEKIHA.

- Meroa TMXOTOMUH.

- Merox ®ubonayvyu.

- MeTo «3010TOr0 CEUSCHUS.

- Urepammonnslii meron regula falsi (MeTor «cekynux»).

- Meton Herotona-Padcona.

- Meroa KBagpaTUYHON MHTEPIIOJISLIIH.
Paznmen 3 MHuoromMepHas ontuMuzanus. YuciaeHHble METObI TIOMCKA dKCTpeMyMa. MeTton
MMOKOOPIMHATHOTO CITYCKa, TPAIUEHTHBIN METOT ¢ ApOoOsIeHHeM 11ara, Mmetol HeroToHa.
YucneHHble METOIbI O€3yCIOBHOM ONTUMU3AIMS (PYHKIIUNA MHOTUX TIEPEMEHHBIX.
Meroas! MpsAMOTo ITOUCKA:

- IIpsmoii citydaiiHbIi MOUCK.

- ChyyvaiiHbIi TOMCK Ha TUTIEpCcdepe.

- Meron Xyka-/[»uBca (Mouck mo oopasiy).
['paprieHTHBIE METOBI:

- Tlokoopaunatnslii cmyck (meton "aycca-3eiinens).

- MeTobl HAUCKOPEMIIETO CIyCKa.

- Meron conpsixenHoro rpaguenta dietyepa-Pusca.
HrroToHOBCKHE METOMOBI:

- Knaccuduxarms HproTOHOBCKUX METOOB.

- Meron Herotona-Padcona.

Pazpnen 4 3anaun ycnoBHOU ontumu3zanuu. Heobxoaumele 1 JOCTaTOUHBIE YCIOBUS
YCIOBHOIO 3KcTpeMyMa. Meton mHoxkuTeneit Jlarpanxka.
Paznen 5 JIuneitnoe nporpammupoBanue. CUMILUIEKC-METO/.

JIBOMICTBEHHOCTB B IMHEHHOM IIPOrPAMMHUPOBAHNH.

Kanonunueckas u crangaptaas ¢popmsl 3agauu JII1. [lepexon ot ogHOM GOpMBI K IpyToii.
['padpuueckuit meron pemenus 3anad JII1. Cummiexc-meron Jannura. J|BoiiCTBEHHOCTH B
3anadax JIII. ITpumep npaktuyeckoro npumenenus JII1

Paznen 6 [{enouncnennoe nporpaMmmupoBanue. Meron I'omopu.
Paznen 7 TpancnopTHas 3a1a4a. 3aja4a 0 HA3HAYCHUH.
Pa3nen 8 KomMOunaropusie 3a1aun. 3ajada KOMMUBOSDKEpa.

5. METOJAUYECKHUE YKA3AHUSI IO NPENOJABAHUIO
1 OCBOEHUIO JUCLUTLIMHBI (MO/LY.JI5T)

5.1. Yka3zanus Ajs npenogasartesieil 10 OpraHu3aluy U NPOBEIeHUI0 Y4eOHBIX 3aHATHI
M0 JUCUMILIMHE (MOTYJII0)

[Ipy moOArOTOBKE K JIEKIMOHHBIM 3aHATHSM HEOOXOJUMO BOCIOJIB30BaThCS  y4eOHO-
METOAMYECKOH JINTepaTypoi (ocHOBHOW) u3 1.8 Ne 1 — 6.

[Ipy monaroroBke K Ja0OPAaTOPHBIM 3aHATHSIM HEOOXOAMMO BOCIHOJB30BAaThCA y4ueOHO-
METOINIECKON JTUuTepaTypo (HomoHuTebHON) u3 m.8 Ne 1 — 10.

5.2. Yka3aHus 1Ji 00y4arommxcs M0 0CBOCHUIO TN CHUILIHHBI (MOIYJIIO)



Bo Bpemst camocTOsATENBbHOM pabOThl HEOOXOJMMO BOCIIOJNB30BATHCS YUE€OHO-METOIUYECKOM
muteparypoi u3 1.8 (ocHoBHOM) Ne 1 — 3, (monosmuuTensHO#) Ne 1 — 6, aTepHeT-pecypcamu Ne

1-2.
Tadoauna 4 — Conep:xkaHue caMOCTOATEIbHOH PadoThl 00yYaOIIUXCS
Howmep
paszena Tembl/BOIpOCHl, BEIHOCHMBIE Ha camocTosiTenibHoe | Kom-Bo Dopmbi paboThi
(Tembl) U3y4eHUe 4acoB
[ToaroroBka k yctHOMY ormpocy. [loaroroska oruera 20 Bueayauropnasi,
1 o naboparopHoit padore 1. U3YYCHUE
' y4eOHBIX
nocoOuit
[ToaroroBka k yctHOMY ormpocy. [loaroroska otuera 20 Bueayauropnasi,
5 o 1TaboparopHoit padore 2. U3YYCHHE
' yueOHBIX
ocoouit
[ToaroroBka k yctHOMY ormpocy. [Toaroroska oruera 20 Bueayauropnasi,
3 o 1aboparopHoii padore 3. U3y4YeHUe
' yueOHBIX
ocoouit
[ToaroroBka k yctHOMY ormipocy. [loaroroska oruera 20 Bueayauropnasi,
4 1o J1aboparopHoit padore 4. [loaroroska U3y4YeHUe
' KOHTPOJIbHOH pabdoTte 1. yueOHBIX
ocoouit
[ToaroroBka k yctHOMY ormpocy. [Toaroroska oruera 20 Bueayauropnasi,
5 1o J1abopaTopHoit padote 5. U3ydeHUe
' y4eOHBIX
ocoouit
[TonrotoBka k yctHoMy onpocy. [ToaroroBka k 20 Bueayauropnasi,
6 TECTUPOBAHUIO. U3y4eHUE
' y4eOHBIX
1ocoouit
[TogroroBka k yctHoMy omnpocy. I[loaroroska otuera 21 Bneaynuropnas,
7 1o abopaTtopHoii padore 6. U3Yy4YEHHE
' yueOHBIX
ocoouit
[ToaroroBka k yctHoMy onpocy. [ToaroroBka k 21 Bueayaurtopnas,
5 KOHTPOJILHOM paboTe 2. U3Yy4YEHHE
' y4eOHBIX
nocoOui
5.3. Buasl m ¢opmMbl NHCbBMEHHBIX Pad0T, NPEeAYCMOTPEHHBIX IPH OCBOCHHM

AUCIHUIIJINHBbI, BBINNOJHACMbIC 06yqa10umMncs1 CAMOCTOATEJIBHO — HC ITPEAYCMOTPCHEL.

6. OBPA3OBATEJIBHBIE U THOOPMALIMOHHBIE TEXHOJIOT N

[Ipn peanuzanuu pa3aUYHBIX BHJIOB Y4eOHOH paboOThI

6.1. O0pa3oBaresibHbIE TEXHOJIOTHU

mo JUCHUIIIIMHE MOT'YT
HCIIOJIB30BATHCS BJICKTPOHHOC 06y‘-ICHI/Ie U AMCTAaHIITMOHHBIC O6p8.30BaTe.HBHLIC TCXHOJIOT'HH.




Tabauna 5 — O0pa3oBaTebHbIe TEXHOJIOTHH, HCIIOJIb3yeMble IIPH peaJu3anuu y4eOHbIX

3aHATHNA

Pazpgen, Tema

®dopma y4eOHOro 3aHATHS

JTUCUHUTLTAHBI (MOTYJIs1) Jlekuuns [IpakTrueckoe Jlaboparopuas
3aHATUE, CEMUHAP pabota
Paznen 1. Obmias noctaHoBKa O630pHas neknus | He BBITIOJIHCHUE
3a/1a4yu ONTHUMU3ALINH. IPETYCMOTPEHO nabopatopHoit
Knaccugukarus 3amaq paboThI
ontumuzanuu. Heobxoaumsbie u
JIOCTaTOYHBIEC YCIOBHS
0e3yCI0BHOIO HKCTPEMYMa.
AHaAMTAYECKUIA METOJI.
Paznen 2. OnHomepHas Jleknus - He BBIIIOJIHEHUE
ontumuzanus. Yucnennoie MPE3CHTALIHS IPENYCMOTPEHO naboparopHoOi
METO/1bl TOMCKA IKCTPEMyMa. paboTsI
Meron ckaHUpOBaHUSA,
MIOJIOBUHHOTO JIEJIEHUS, 30JI0TOTO
ceuenns, HeroTona.
Paznen 3. MHoromepHast Jlexuus - He BBIIIOJIHEHNE
ontumuzanus. Yucnennoie MPE3CHTALIHS IPENYCMOTPEHO naboparopHoOi
METO/1bl TOMCKA FKCTPEMyMa. paboTsI
Metoa mOKOOPAMHATHOTO CITYCKa,
rPaIUCHTHBIA METOJ C
JpOOJICHHEM II1ara, MeTO/T
HprotoHa.
Paznen 4. 3agaun ycnoBHOM O63opnas nekus | He BBITIOJITHCHHE
ontummzanuu. Heobxoaumsbie u PEAYCMOTPEHO nabopatopHoit
JIOCTAaTOYHBIE YCIOBHS YCIOBHOTO paboThI
AKCTpeMyma. MeTos MHOXKUTEIIEH
Jlarpanxa.
Paznen 5. JIuneiinoe Jlexknus - He BBITIIOJIHEHUE
nporpammupoBanue. CUMILIEKC- | MPE3CHTAIHs MPETyCMOTPEHO nmabopaTopHOU
MeTOJ. JIBONCTBEHHOCTH B paboTsI
JUHEHHOM TPOTrPAMMHUPOBAHHH.
Paznen 6. Llenounciennoe Jlexnus - He BBITIOJTHEHUE
nporpamMmmupoBanue. Meton MPE3CHTAIIHS MPETyCMOTPEHO nmabopaTopHOH
I"omopn. paboThI
Jlexknus - He BBIIIOJIHEHHUE
Paznen 7. TpancnopTHas 3a1aya. N
3471343 O HA3HACHHIL. MIPE3CHTAIHS MPETyCMOTPEHO nmabopaTopHOH
paboThI
Pasien 8. KoMGHHATOPHBIC O630pHas nexknus | He BBITOJHEHNE
3a/1auu. 3aja4a KOMMHUBOSDKEpa. MpeAyeMOTpeHo naGopaTopHoi
paboThI
Y4eOHble 3aHATHS MO JAWCHUILIMHE MOTYT TPOBOAMTBCA C  MPUMEHEHHUEM

MH(OPMaLIMOHHO-TEJIEKOMMYHUKAIIMOHHBIX CETe IMpH ONOCPEIOBAaHHOM (Ha PACCTOSIHUM)
WHTEPAaKTUBHOM B3aMMOJICHCTBUM OOYdYalOIIMXCs M IpernojaBareliss B pexxkumax on-line B
dbopmax: BUICONCKIINHN, JEKIIUH-TIpe3eHTAllNN, BUACOKOHPEPECHIINH, COOECEIOBaHUs B PEKIME
yart, popyma, 4arta, BHIIOJHEHUS BUPTYaJIbHBIX MPAKTUYECKUX H/UIIH Ja00paTOpHBIX padoT U JIp.

MakcumanbHBIi 00bEM 3aHATHH O00ydYaromerocs ¢ TNPUMEHEHHEM AJICKTPOHHBIX
00pa3oBaTeNbHBIX TEXHOJIIOTUH HE JOJDKEH MPEBHIIATh 25%.




6.2. UndopmanmoHHble TEXHOJOTHHI

— UCTOJBb30BaHWE  BO3MOXHOCTEW  HMHTepHETa B  y4eOHOM  mpolecce
(ucronmp30BaHME  caiiTa mpenojaBareds — (pacchbUlKa  3aJaHUN,  MPEJAOCTABICHHE
BBINTOJIHEHHBIX pabOT, OTBETHI HA BOMPOCHI, 03HAKOMJICHHE OOYYAIONIMXCS C OLECHKAMH H
T.1.));

— WCHOJIB30BaHUE JIICKTPOHHBIX YYCOHUKOB W PA3IMYHBIX CAWUTOB (HAIIpUMeEp,
3JICKTPOHHBIX OMOJIMOTEK, )KYPHAJIOB H T. JI.) KAaK HCTOYHUKOB HH(OpMaInu;

— HCTOJb30BaHUE BO3MOXKHOCTEH 3JIEKTPOHHOM MOYTHI IPENoJaBaTes;

— HCHOJB30BAHUE CPEACTB IMpeJCTaBlIeHUs ydeOHOW nHpOpMAIK (IEKTPOHHBIX
y4eOHBIX MOCOOMH M TPAKTHKYMOB, MPUMEHEHHE HOBBIX TEXHOJOTHH JUIS MPOBEICHUS
OYHBIX (TPAJMIIMOHHBIX ) JICKIMA U CEMUHAPOB C UCTIOIH30BAHUEM MPE3CHTALIUH H T. 11.);

— WCHOJb30BAHWE MHTETPHUPOBAHHBIX O0pA30BATENbHBIX CpeA, T TJIaBHOM
COCTABIISIIONICH SBISIFOTCS HE TOJBKO NMPUMEHSEMBIC TEXHOJIOTHUH, HO M COJepKaTelbHas
4acTh, T. €. WH(POPMAIIMOHHBIE PECYpChl (IOCTYNl K MHPOBBIM HWH(POPMALMOHHBIM
pecypcam, Ha 6a3e KOTOPBIX CTPOUTCS y4eOHBIH poIiecc);

— HCIIOJIb30BaHME BUPTYalbHOI oOyuatomieit cpeast (LMS Moodle «3nexTponHoe
00y4YeHHEe») WIN UHBIX HHPOPMAIIMOHHBIX CUCTEM, CEPBHCOB M MECCEHIKEPOB.

6.3. [IporpammHoe o0ecnieyenne, COBpeMeHHbIe MPodeccHoHAIbHbIE 0a3bI JAHHBIX
U MH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBI
6.3.1. IlporpammHoe odecnieuyeHune

HaumenoBaunue
MPOrPaMMHOI0 Hazuauenue
oOecrieueHus

Adobe Reader IIporpaMma 11 MPOCMOTpA MIEKTPOHHBIX TOKYMEHTOB

[Tnardopma BupryanbsHas obGyuatomias cpeaa
JUCTaHIIMOHHOTO
o6yuenust LMS
Moodle

Mozilla FireFox Bpayzep

Microsoft Office Oduchast mporpamma
2013, Microsoft
Office Project 2013,
Microsoft Office
Visio 2013

7-zip ApxuBarop

Microsoft Windows | Onepanuonnas cuctema
7 Professional

Kaspersky Endpoint | CpeacTBo aHTHBHPYCHOM 3aIUTHI
Security

6.3.2. CoBpemeHHBbIe IPodecCHOHATBbHBIE 0a3bl TaHHBIX U HH(pOPMALIMOHHbIE
CIIPaBOYHbIE CHCTEMBI




1. Dnextponnsii karanor Hayunoit Oubimmoreku AI'Y na 6aze MARK SQL HIIO
«Hupopm-cuctem»: https://library.asu.edu.ru.

2. DnexTpoHHbId Katanor «Haydansie xypaansl AI'Yy»: http://journal.asu.edu.ru/.

3. YHuBepcaigbHas CHOpaBOYHO-WHGOPMAIMOHHAS —IOJHOTEKCTOBas 0a3a  JIaHHBIX
nepuoauueckux uznanuii OO0 «MBUC»: http://dlib.eastview.com/

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

5. CrmpaBounas npaBoBas cuctema KoncynsrantlIiroc: http://www.consultant.ru

6. NUudopmanuonno-npaBoBoe obecrneyenne «Cucrema I['APAHT»: http://garant-
astrakhan.ru

7. ®OHJ] OHEHOYHbBIX CPEACTB AJI51 TIPOBEAEHUA TEKYIIEI'O KOHTPOJIA
N ITPOMEKYTOYHOU ATTECTAIIMH ITIO JUCHUITIJIMHE (MOAYJIIO)

7.1. llacopT (poH/Ia OLIEHOYHBIX CPEICTB

[Ipu mpoBeAeHUU TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOM aTTECTAIlUU IO IHUCHIUILINHE
(mogyno) «Teopust TNPUHATHS pEHIEHWH W METOAbl  ONTHUMH3AIMU»  MPOBEPSETCs
c(hOpMUPOBAHHOCTh y OOYYAIOIIMXCS KOMIETEHIIMW, YKa3aHHBIX B pasfene 3 HacTosAlen
IporpaMMbl. DTamHOCTh (POPMHUPOBAHUS JAHHBIX KOMIETEHIIMM B MPOLIECCE OCBOCHUS
00pa30BaTeNbHON IpOrpaMMbl ONpPEIEISIETCS MOCIEI0BAaTEIbHBIM OCBOEGHUEM JIUCLMILIUH
(Momysei) M MPOXOXKIEHUEM IMPAKTUK, a B MPOIECCe OCBOCHUS AUCUUIUIMHBI (MOAYNS) —
MOCJICIOBATEIbHBIM JOCTHIKEHHUEM PE3YJIbTaTOB OCBOCHHUS COJICPIKATEIILHO CBSI3aHHBIX MEKITY
co00i1 pa3zienoB, TeM.

Tadauua 6 — CoorBeTcTBHE Pa3/1e/i0B, TeM IMCUUILIMHBI (MOAYJIs1), Pe3yJIbTATOB 00y4YeHUs
Mo JUCHUNJINHE (MOAYJI10) H OLIEHOUYHBIX CPeICTB

No KonTponupyemslit paznen, tema | Kox koHTposnpyeMoi HaunmenoBanue
n/m JUCITUTLIMHBL (MOJTYIIS) KOMITETEHIINHI OIIEHOYHOT'O CPEJICTBA
OO01mas mocTaHOBKa 3a/1a4u Bompocsr 11t o6cyxaeHus.
ontumuzanuu. Knaccudukamms JlaGopartopnas padoTa 1
3a/1a4 ONTUMU3ALINH.
1) | HeoOxoaumble B JOCTATOYHBIC OIIK 3, OIIK 12

yCI0BHS O€3yCIOBHOTO
KCTpeMyMa. AHATUTHYECKUI
METO/I.

YuciieHHbIE METOIBI IIOUCKA JlaboparopHnas paboTa 2
JKCcTpeMyMa. MeTo

TheMyM a OIIK 3, OIIK 12
CKaHHUPOBAHHUS, TOJIOBUHHOTO
JIeJIEHHS, 30JI0TOTO CEYEHUS,
Hrrotona.

2)

OpHoMepHast ONTUMHU3ALUS. Bompocs! 11t 06cyxaeHus.

YucneHHble METOBI TOMCKA JlaGopatopHnas pabora 3
3KcTpeMyMa. Meton
3) | MOKOOPAMHATHOTO CITyCKa, OIIK 3, OIIK 12
rpauEeHTHBIA METOI C
NpoOJIeHreM 1ara, MeTo.t
HproToHa.

MHoromepHas OnTHMHU3AIHA. Bomnpocsr qyist o0cyxnenus.

Heobxoaumebie u 1OCTaTOYHBIC OIIK 3, OIIK 12 JlaGopaTtopnast pabota 4.
YCIJIOBHS YCIIOBHOTO SKCTpEMYyMa. Konrponsnas pabora 1.
Meton MHOXUTEINEH Jlarpanxa.

4)

3ajaun yCIIOBHOM ONTUMU3ALINH. Bonpocsr myist 06cyxaeHus.



https://library.asu.edu.ru/
http://journal.asu.edu.ru/
http://dlib.eastview.com/
http://elibrary.ru/
http://www.consultant.ru/
http://garant-astrakhan.ru/
http://garant-astrakhan.ru/

JIuHeitHoe mporpaMMHUpOBaHUE. Bormpocs! muist o6cysxieHus.
5) CI/IMEIJIGKC-MGTOI[. } OIIK 3, OIIK 12 Jlaboparopnas pabota 5
JIBOMCTBEHHOCTH B JIMHEHHOM
POrPaMMHUPOBAHUHU.
LlenouncnenHoe Bonpocsr 11t 06cyxaeHus.
6) | nporpaMmMupoBaHue. Meron OIIK 3, OIIK 12 [IpoBepounoe
["omopu. TECTUPOBAHUE
7 TpancnopTHas 3aja4a. 3aj1a4ya o OIIK 3, OIIK 12 Bormpocsr 1ist 00CyxaeHuUs.
Ha3HAYCHUH. JlabopaTtopHnas pabota 6
8) Komb6unaropssle 3agauu. 3agaua OIIK 3, OIIK 12 Bomnpocs! myis o0cykaeHusl.
KOMMUBOSIKEpa. KonTponbnas pabora 2.

7.2. Onucanue nokas3arejeil 1 KpUTepreB OLEHMBAHUS KOMIIETEHUMI, OITUCAHUE
HIKAJ OlleHNBAHUS

IIpu pemeHny KOMIUIEKCHOM CUTYallMOHHOM 3a7ja4d MOYKHO MCIIOJIb30BaTh CICAYIOLINE
KPUTEPUHU OLICHKHU!
Ta6auna 7 — Iloka3zaTe/ i OLeHUBAHUSA Pe3yJIbTATOB 00y4eHHs B BHie 3HAHMI

[Ixana Kpurepun onennBanus
OLICHHUBaHUA
JIEMOHCTPHUPYET ITyO0OKOe 3HaHHE TEOPETHYECKOTO MaTepralla, yMeHUe
5 000CHOBAHHO M3JIaraTh CBOM MBICIH 110 00CYKIaeMBIM BOIIPOCAM, CIIOCOOHOCTb
«OTJIMYHO» | MOJHO, MPAaBMJILHO M apTYMEHTHPOBAHHO OTBEYaTh Ha BONPOCHI, IPUBOIUTH
IIPUMEPBHI
4 JIEMOHCTPHUPYET 3HaHUE TEOPETHUECKOTO MaTepHaia, ero mocie10BaTesIbHOe
«XOpOIION U3JI0KEHHE, CIIOCOOHOCTh MTPUBOAUTE MPUMEPHI, TOMYCKACT EAMHUYHbIE
OImMOKH, MCTIPABIIIEMBbIE TIOCIIE 3aMeUaHMsl IPETI0aBaTels
3 JIEMOHCTPHUPYET HETOJIHOE, (parMEeHTapHOE 3HAHUE TEOPETHUUYECKOTO
«yOBACTBOH Marepuana, Tpedyromee HaBOSIIX BOIPOCOB MPENOaBaTeNs, JOMyCKaeT
TEILHON CYIIECTBEHHBIE OIIMOKHU B €0 U3JI0KEHUH, 3aTPY/JHAETCS B IPUBEACHUU
IPUMEPOB U POPMYIHPOBKE BHIBOJIOB
2 JI€MOHCTPHPYET CYIIECTBEHHBbIE MPOOEIbl B 3HAHUHM TEOPETUYECKOI0 MaTepuara,
«HEYIOBIIET- | HE CIIOCOOEH €r0 M3JIOKUTh U OTBETHTH Ha HABOJSAIINE BOTIPOCHI
BOPUTENIBHOY» | MpEernoiaBaTelisi, He MOXKET MPUBECTH NMPUMEPHI

Ta6auna 8 — IlokasaTejn ONeHNBAHUSA Pe3yJIbTATOB 00yYeHHs B BH/Ie YMECHHUI M BJIaJeHHI

[Ixana Kpurepun onenuBanus
OIICHUBAHHUS
JEMOHCTPHUPYET CIIOCOOHOCTHh MPUMEHSTh 3HAHUE TEOPETHUECKOTO MaTepuaa
5 MIPH BBITIOJIHEHUU 3aJaHUI, TIOCTIEI0BATENBHO U MPABUIIHHO BBHITIOTHSIET
COTJIUYHOY» | 3aJlaHUsI, yMEET 0OOCHOBAHHO HM3J1araTh CBOM MBICITH | JIeJIaTh HEOOXOIUMbIe
BBIBOIBI
JEMOHCTPHUPYET CIIOCOOHOCTh MPUMEHSTh 3HAaHUE TEOPETUUECKOTO MaTepHaia
4 MIPH BBITIOJIHEHUU 33JaHUI, TIOCTIEI0OBATENBHO U MPABUIIHHO BBITIOTHSIET
«XOpOIION 3a/1aHus], yMeeT 000CHOBAHHO M3JIaraTh CBOM MBICITH U JIeJIaTh HEOOXOIMMBbIC
BBIBOJIBI, TOMTYCKAET €IMHUYHBIC OITMOKH, UCIIPABIISIEMbIE TTIOCIIE 3aMeUaHus
TIPENO/IaBaTelIs
3 JIEMOHCTPHPYET OTICIbHBIC, HECHCTEMATU3HPOBAHHBIE HaBBIKj/I, HCIIBITHIBAET
«y10BAETBOPH 3aTpyJHEHUS U JIOMYCKAeT OMIUOKHU MPY BHITIOJTHEHUH 33a/IaHUH, BBITTOJIHSET
TeIBHOY 3a/IaHKe MPH TOJICKA3Ke MPEToaBaTes, 3aTpyaHsIeTCs B GOPMYIUPOBKE
BBIBOJIOB
2 HE CITOCOOCH MPaBUIILHO BBHIMOJHUTD 3a/1aHNUE




«HEY/IOBJIET-
BOPUTEIIHHOY

7.3. KoHTpoOJIbHBIE 32JaHNS WIH HHbIe MATEPUAJIbI, HEO0OX0AUMBbIE [IJISl OLlEHKH
3HAHWI, YMEHM i, HABBIKOB M (WJIH) ONBITA AeSITEJbHOCTH

Tema 1. O01mas mocranoBka 3agaun ontumuzauuu. Kinaccupukanus 3agaq onTuMu3anum.
DyHKIUHN OJHOH nepeMeHHoH. DYHKIMM MHOTHX IepeMeHHBbIX.
Heo0xogumple 1 10CTAaTOYHBbIE YCIA0BHSA 0€3YCJOBHOI0 IKCTPEeMyMa. AHAJIMTUYECKUI
MeTO/I.

1. Bonpocwt 015 00cyscoenus

1) OOGias MocTaHOBKA 3a1a4d ONTHMHU3ALINN.

2) Kiaccudukarust 3a71a4 ONTHMH3ALAH.

3) ®yHKIMK OHOU TIEPEMEHHOIA.

4) OYHKIMUA MHOTHX IEPEMEHHBIX.

5) HeoOxoauMbie U TOCTaTOYHBIC YCIOBHSI 0€3yCIOBHOTO SKCTPEMYyMa.
6) AHAITUTHYECKUI METO/I.

2. Jlabopamopnasn paooma 1

JlaGopaTopnas pa6ota 1.
Kaaccudukanus 3a1a4 1 MeTO10B ONITHMH3ALUHA
Kuaacenpukanus 3agau

Ilo 6udy yenesoii ¢hynkyuu.
B o0miem cryuae:

F={f,ffi
Ilpu k =1 umeem 3amauy 00HOKpUMEPUATLHOU WITH CKAJSAPHOU OTITUMH3AIINH.

Ipu k >1 - 3agava mHocoKpumepuaIbHOU WA 8eKMOPHOU OTITUMU3AIINH.
Ilo pasmeprocmu 6eKmopa He3A8UCUMBIX NePEMEHHBIX
T
X = 04 X e Xn)
Ilpu N =1 -3amaga oonomepnoil (AHOTAA - JUHElHOU) ONTHMHU3AINH.
Ipu N 21 - 3amava mMrocoMepHOT ONITUMU3AINY WK 3A0a4d OTITUMHU3ALNK CO MHOSUMU
nepemenHbLMU.

Ilo oonycmumotui obracmu
D =S -3anaua 6e3ycnosHoti ONTUMU3ALUYT WU 3a0a4a ONITUMU3ALINN Oe3 02paHuyeHull

(kakue-1100 OrpaHUYCHHUST HA HEU3BECTHBIC OTCYTCTBYIOT);

D c S - 3anaua ycnorot ONTUMHU3ALUE WIH 3a0aua ¢ oepanuyenusmu (T.e. B 3a/1a4e He
BCE 3HAUCHMSI IEPEMEHHBIX JIOMYCTUMBI).

Ilo npocmpancmey onmumuzayuu

S=R" - 3a0aua onTEMA3aLIH C HenpepvleHbIMU NePEMEHHbIMU,

S = 7" - samaua yenouucaennoii onmumusayuu;

S=B"-3anaua oynesoti onmumuzayus (4aCTHBIA CITydal 3a/1a4 1EJI0YNCICHHON
ONTUMHU3AIMH, TIPU KOTOPOU NIEPEMEHHBIE MOTYT IPUHUMATD TOJIBKO J[BA 3HAYCHHUS - HOJIb U
enununa). Eciu npu atom f(X) mpuHuMaeT 3HaYeHus U3 Rn, TO - 3a71a9a 1nce8000y1e6oll

onmumuzayuu,
Ecnu 3HadyeHue neiaeBoi (I)YHKL[I/II/I 3aBHUCUT OT HCKOTOPBIX KOM6HHaLII/II‘;I 00BEKTOB M3

KOHCYHOTI'O Ha60pa, HX pasMCUICHUA U crocoba YIHOPAOOUYCHMA, TO TAKHUEC 3aJa4 Ha3bIBAIOTCA

3a1la9aMu KOMOUHAMOPHOU ONMUMUZAYUU.
3amaun 1eJI0YMCACHHON 1 KOMOMHATOPHON ONTUMHU3AIINN 00BETUHSAIOTCS TIOHSITHEM 3a71a4

OUCKDEMHOU ONMUMUZAYULU.




B 3anauax cmewannou onmumusayuy MOTYT OJTHOBPEMEHHO NPUCYTCTBOBATH IEPEMEHHBIC
HECKOJIbKUX WJIU JIaXKe BCEX TUTIOB (HanOoJiee N3BECTHBIN YaCTHBIN CITydaid - 3a/1a4u
CMEWAHHO20 YelOYUCTIeHHO20 TIPOTPAMMHPOBAHUS C LEIOYHUCICHHBIMU 1 HENIPEPHIBHBIMU
MIePEMEHHBIMHU ).

Ilo ceéoitcmeam pynkyuil, 6x00auUX 6 NOCMAHOBKY 3A0a4U ONMUMUAUUU

LleneBast pyHKIMSI UMeeT O0JIE€ OJHOTO JIOKATHLHOTO IKCTPEMYMa - 3a/1a4a 2100a1bHOU
WA MHO209KCMPeManbHoti ONTUMHU3ALUU (€CIU TpeOyeTcs HallTH Bce JIOKaIbHbIE 3KCTPEMYMBI
VI HAWJTYYIIUi U3 HUX )

B 3agauax zokanvbroii onTuMHU3aLnu TpeOyeTcss HAWTH OJJMH JOKaJIbHbIN 3KCTpEMyM
(eqMHCTBEHHBIN 7151 OTHOIKCTPEMATbHOHN (YHUMOIAIBHOM) 1eNIeBOW (DYHKIIMU MU JIFOOO0H /171t
MHOT'09KCTPEMaJIbHOM).

Ecnu uenesas ¢pyHkums n/winn GyHKINUN, ONUCHIBAIOIINE OTPaHUYCHHS, 3aJaHbI HE
aQHAJIUTHYECKH (B BUE KOMIIbIOTEPHBIX IPOrpaMM, UMUTALMOHHBIX MO/IEJIEH, YET0BEKO-
MAaIIMHHBIX MPOIETyp WU KaK BBIXOJ pealbHOW CHCTEMBI), TO ATO - 3a[1a9d ONMUMUSAYULU C
HesisHbIMU DyHKYusmu (TTOMCKOBBIE 3a]a4H ONITUMHU3AINH ).

Ecnu Bce ¢yHKIIMM, BXOAAIINE B IOCTAHOBKY 3a/1a4H, 3aITUCHIBAIOTCS B SBHOM
AQHAJIUTUYECKOM BUJIE, TO 3TO - 3a/1a4a MAMeMamuiecko2o npoepamMmmupo8aHusl.

O6mas popMysIMpOBKa 3a7jaul MAaTEMaTUYECKOTO IPOTPaMMHUPOBAHUS UMEET BU/L:

f(X)—>min (max) X eD

IIPY OTPAHUICHUSX

gi(X)SO, i=m+1..,p
h(X)=0, i=L..m

Ecnu Bce ¢yHKIIMH, BXOAAIINE B TIOCTAHOBKY 3a/1a4H, SIBIISIFOTCS HETIPEPHIBHO
TuddepeHIMpyeMbIMU - 3a]1a4a ougpepenyupyemori ONTUMUA3ALINYI, HHAYE - 3a]1a4a He
ougpepenyupyemoit onmumuzayuu.

Ecnu nenesas ¢GyHKIMS BbITYKIa, (YHKIMU-OTPAHUYEHUS 00Pa3yIOT BBITYKIYIO
JOIYCTUMYIO 00JIACTb TO 3TO - 3a]a4a 8bINYKAO0U ONMUMUSAYUU.

Ecnu nenesas ¢yHkius cenapabenbHa, OrpaHUUEHUS JIMHEHHBI - 3a7a4a cenapabenbHo2o
nPO2paMMUpOBaAHUs.

Ecnu Bce ¢pyHkmu ol1iero Bujia - o01iast 3a/1aua HeauHeliuHo20 npocpammuposans

Ecnu neneBas GyHKIMS U GyHKINU-OTPaHUYEHHS SBIISIOTCS TMHEWHBIMA OTHOCUTEIIEHO
HE3aBUCHMBIX IIEPEMEHHBIX, UIMEEM 3a/1a4y JUHENUHO020 NPOSPAMMUPOBAHUS.

Bornee y3kue nocTaHOBKM 3aJjauyl IMHEHHOTO MPOrpPaMMHUPOBAHUS - MPAHCNOPMHASL
3aj1a4a, 3a/1a4a 0 HA3HAYEeHUAX, 3a71a4a Yel0UUCIeHHO20 TUHEH020 NPOSPAMMUPOSAHUSA U T.11.

Knaccupukauuss MeTo10B ONITUMHU3 AU

OnuH U3 crnoco0OB COCTOUT B KJIACCHU(UKAIIMU METOOB 10 TUITY UH(POPMAIIH O
IPOU3BOJIHBIX, TPEOYEeMOM Il OpraHu3alMy nporecca ONTUMU3ALINH.

CornacHo 3TOMY crIoco0y METOIBI TIOIPA3IEIAIOTCS Ha:

- METObI HYJIEBOTO MOPSAIKA, TPEOYIOIINe TOJIBKO BHIYUCICHUN 3HAaUeHUH (QyHKIIMM B
TOYKaX MPOCTPAHCTBA ONITUMH3AINH U HE TPEOYIOIIHE BEIYUCICHHSI TPON3BOIHBIX;

- METO/IbI IEPBOTO MOpsiKa (TpalueHTHbIe), TpeOyrolue KpoMe 3HaYeHUH (PyHKIIUU B
TOYKE eIlle ¥ BEIYUCIICHUS POU3BOIHBIX TIEPBOTO MOPSAKA IS OTIPE/ICTICHNUS TPAIUCHTA;

- METOBI BTOPOTO MOPSAIKa (HBIOTOHOBCKHUE), ISl paOOTHl KOTOPBIX TPEOYIOTCS €e1ie U
MIPOM3BOIHBIC BTOPOTO TIOPSIIIKA.

Jpyras kiaccu(puKamnms:

- METOJIBI NPAMO20 NOUCKA,

- METO/IbI IUHEUHOU annPOKCUMAYUU;

- METOJIBI K8AOPAMUUHOU ANNPOKCUMAYUU.



ITo crerieHn MaTeMaTHYECKONH 0O0CHOBAHHOCTH METOIBI JICIISTCS HA 296pUCIUYECKUE U
PAYUOHANbHBLE.

MeTo/bl ONTUMHU3ANUH TOAPA3ACISIIOT TAKXKE HA OemepMUHUPOSAHHbLE T
cmoxacmuueckue. CTOXaCTHYECKHE aITOPUTMBI HCIIOIB3YIOT JIEMEHTHI CIIYYaHOCTH TPH
BBI60pe HaIlpaBJICHUA WJIK JJIMHBI IIara B pouecce ONTUMHU3allUuH.

Penrenne mpocThIX 32249 ONTHMH3ANHH

3amauva 1. Haiiti CTOpOHBI IPSMOYTOJIBHUKA, BIIMCAHHOTO B OKPY)KHOCTD Pajnyca r U

UMEIOILEr0 HauOOBLIYIO Iomans 5 (puc B.1).

3agaua 2. B npsiMoii KpyroBoil KOHYC BIIMUCAH NMPSAMON KPYrOBOM HUIUHAP TaK, YTO
OCHOBaHUS KOHYyCa U MIJIMHIPA JISKAT B OJJHOM TuTocKkocTH (puc.B.2). Halitn Hanbombiryro
BO3MOXKHYIO 4acTh 00beMa KOHYCa, 3aHATYIO TAKUM IIJIUHAPOM.

3anaua 3. Haiiti skcTpeMyMbl pyHKIIUN
f(X)= X +X5 + % — 4% —8% —12%; +100 na RS,

3anaua 4. Haittu sxkctpemymsl Gpynkuun f (X) = Xlz + X§ Ha R2,

Tema 2. OnHomepHas onTuMu3anus. YncjieHHbIe MeTOAbI MOUCKA IKCTpeMyMa. MerToxa
CKAHUPOBAHMSA, MOJTOBHUHHOTO JIeJIeHUS, 30J10TOr0 ceyeHusi, HooTona.
1. Bonpocwl 013 oocyscoenus
1) OnHOMepHas ONTHMHU3AIIHSL.
2) YucneHHBIE METOMBI TOUCKA SKCTPEMYMa.
3) UrepanuoHHblE W WHTEPHOJSIMOHHBIE METOABI ONTUMH3ANUK (QYHKIMHA  OJHOW
[IEPEMEHHOM:
4) Metona Oucekmii
5) Meroa qUXOTOMUM
6) Merox ®ubonayun
7) Merona "3010TOr0 cCeueHus"
8) Urepanmonnslit Mmeton regula falsi (MeTos «ceKkyIux»)
9) Merton Hetorona-Padcona
10) Meton KBaipaTUYHON HHTEPIIOJISIIUAH
2. Jlabopamopnan paboma 2

JlaGopaTopHas padora 2
Knaccudyeckue meToabl 0€3yCJJ0BHOM ONTUMM3AIUU



Pemute 3agaun:
(4 —3)? Lot 2)°
4 9
. *_(n. T v o
Omeem: B X =(3;-2)' - 0IHOBPEMEHHO JIOKAIbHBIN U TI100aJIbHBIH MUHUMYM.

Ha MHOXecTBe R2.

1. HaliTi Touku skcTpeMyma pyHKuuu f(X) =

y 2 2
2. Haiitu Touku sxctpemyma dynxmun  (X)=%"—4%X, +4%X; ma muoxectse RZ.

2 .
Omeem: Tak kak f(X)=(%-2%)" , To Bo Bcex ToUKax MpsIMOii ¢ ypaBHEHHEM X1=2X2

JIOCTUTAETCS OAHOBPEMEHHO JIOKAJIBHBIN U TJ100aIbHBIA MUHUMYM.

3. [IpoBepuTh 3HaKOONPEACICHHOCTh MaTPHIlLI ['ecce meneBoi GpyHKIMu

F(X)=x°+% -3%%, B Touxe (0;0)".

Omeem: matpuna ['ecce ¥ COOTBETCTBYIOMIAs KBaApaTHIHAS (hOPMa HEONPEIEICHHBIE.
2
. X
4. ITpoBepuTh 3HAKOOIPEACICHHOCTh MaTPHIlsI I ecce 1eneBoit Gynkimu f(X) = %'f‘ X3 .

Omeem: MaTpuna I'ecce n COOTBCTCTBYIOIIAsl KBaApaTU1iHad (bopMa ITOJIOKUTCIIBHO

OIIPCACIICHHBIC.

5. IIpoBepuTh 3HAKOOIPEIEICHHOCTh MaTpuUllbl [ ecce 1eneBoii GyHKIUN

F(X) = X7 —dxgX, +4X2 |

Omeem: Marpuia T'ecce momoKuTEIHHO IOJIyormpCaACIICHHAA.

Tema 3. MHoromepHasi ontumusanus. YnciaeHHbIe MeTOAbI NOUCKA IKCTPeMyMa. Mertox
NMOKOOPAUHATHOIO CIYCKa, TPAJUEHTHBINA MeTO C ApodaenneM mara, metoa Holorona.

I
1

2)
3)
4)
5)
6)
7)
8)
9)

Bonpocwt ona obcyrncoenusn
UucneHHble METO/IbI 0€3yCIIOBHOM ONTUMH3aLUs QYHKIIMI MHOTHUX MEPEMEHHBIX
MeTopl MpsMOTo MOUCKA:!
IIpsiMo#1 CitydaiiHBIN OUCK
CrnyuaitHblii mouck Ha runepcdepe
Meron Xyka-J[>xuBca (1Mouck mo oopasiry)
I'panvieHTHBIE METOMBI:
[ToxoopauuatHeii ciiyck (MeTton ["aycca-3eiaens)
MeTonabl HauCKOPENIIETO CIIyCKa
Merop conpsixeHHOro rpaguenta @neruepa-Pusca
Hpr0TOHOBCKHE METOABL:

10) Knaccudukarus Hpol0TOHOBCKHX METOI0B
11) Meton HeroTona-Padcona

2.

F(x) =

F(x) =

Jlabopamopuasa paboma 3

JlaGopaTopnas padora 3
YucaenHbie MeTOAbI 0€3yCJT0BHONH ONTUMHU3AIUN

Pemmnrn 3axaun:
1. Merogom CBeHa HallTH HayalbHBIM UHTEPBAJl HEONPEIEICHHOCTH JIJIsl PEILICHUS 3aaun

X +6x+125min mpu x°=-10, t =2; X°=1, t =2; x°=1, t=1; x°=0, t =1.

Otser: Lo=[-8;4], Lo=[-5;1], Lo=[-6;0], Lo=[-7;-1].

2. Metonamu GUCEKIMIA, TUXOTOMHUH, «30JI0TOTO cedeHHs», GUOOHAYYH PEIIUTh 3a1auy
X2 +6X+12 > min mpu Lo=[-4:1].

Omeem: Meton 6ucexunii —npu 1=1 X" e Le=[-3,375;-2,750];

Meton nuxoromuu — nipu 1=1, €=0,2 X" e Le=[-3,4;-2,6];



Merton «onotoro ceuenusi» —npu 1=1 X e Ls=[-3,271;-2,541]; npu 1=0,1 X" € L1o=[-
3,033;-2,967];

Meron ®ubonauun — npu N=5, §=0,1 X" e Ls=[-3,375;-2,650]; npu N=5, 5=0,01 X e
Ls=[-3,375;-2,740].

Tounoe pemenne X = -3.

3. Cnenath Tpu utepanun MetogoM Xyka-J[>kuBca B 3ajaue
F(X)=4(% -5+ (%, ~6)> > min mpu £=0,1; A;=A1=0,5; a=1,5; A=1.

Omeem: momyuennsie Toukn (1,5;:2)", (1,5;2,5)T, x1=(2;3)", (2,5;3)", (2,5;3,5)",
X2=(3,5;4,5)", (4:4,5), (4;5)", x3=(5,5:6,5)".

Tounoe pemenne X = (5;6)".

4. MeroiaMu IOKOOpAMHATHOTO citycka, ["aycca-3elinens, @neruepa-Pusca u HproToHa-
PaBcoHna pemmts 3a1auy:

F(X) =X =X + X2 2% + 3%, —4 > min, X" =(0;0)
Omeem: Tounoe pemenue X =(1/2; -5/4)".
5. Meroxamu mokoopAMHATHOTO crycka, ['aycca-3eiinens, @neruepa-Pusca u HeroTona-
PaBcona u3 HauaneHbIX Touek X°=(0,5;0,1)"u  X°=(-0,1;-0,5)" pernuts 3aa4y:
F(X) =X = XX + X5 — 2% +3%, -4 — min

Omeem: tounoe pemenne X =(0;1)" u3 Toukn  X°=(0,5;0,1)" u X"=(0; -1)" u3 Touku
X%=(-0,1;-0,5)" .

Tema 4. 3apaun ycinoBHo#i ontumu3aunu. Heo0xoaumble u 10CTaTOYHbIE YCI0BUS
YCJI0BHOI0 3KcTpeMyMa. MerToa MHOxkuTe el Jlarpanika.
1. Bonpocwut 013 o6cyscoenusn
1) 3agaun yCJI0BHON ONTUMHU3AIINH.
2) HeoOxoauMbIe ¥ TOCTATOYHBIC YCIOBUS YCIOBHOTO 3KCTpEMyMa.
3) Metona mHOKuUTENeH Jlarpanxka.
2. Jlabopamopnasn paboma 4

Jladoparopnas padora 4
Kaaccnueckne MeToabl YCJI0BHOM ONTHUMU3AIUH

Pemutnb 3agaun:
1. HaliT yClIOBHBIN SKCTPEMYM B 3a7a4e
f(X)=x%+Xx, > extr,
g, =X +x5-8=0.
Omeem: B Touke X =(-2;-2)" — ycnoBHbIi MuHUMYM, a B Touke X =(2; 2)" — ycnoBHsIit
MaKCHMYM.
2. HaiiTu yclOBHBII 3KCTPEMYM B 3a/1aue
f(X) = (x +2)% +(x, —2)? - extr,
g (X) =2 + x5 -1<0,
0,(X)=-x <0, g3(X)=x,<0
Omeem: B 1ouke X =(0; 0)" — ycnoBHBIi MuHUMYM, a B Touke X =(v/2/2;—/2/2)" —
YCIIOBHBI MaKCUMYM.

3. Koumponvnas paooma 1
Bonpochbl kK KOHTPOJILHOI padoTe Ne 1
1. OO0mas nocTaHOBKA 3a4a4y OIITUMH3ALINH.
2. Krnaccudukamus 3a1a4 ONTUMHU3ALHH.
3. HeobOxommmbie u 1OCTaTOYHBIE YCIOBHS O€3YCIOBHOTO SKCTPEMYyMa.



4.  AHaIUTHYECKUU METOJ.

5. OnHoMepHas ONTUMM3ALIMSL.

6. YucieHHbIe METO/IBI TOMCKA HKCTPEMyMa.

7. Merox cKkaHUPOBaHUS, IOJIOBUHHOIO JIEJIEHUSs, 30JI0TOro ceueHus, HprortoHa.

8. MHuoromMepHasi ONTUMH3ALIHA.

9. UYwucneHnHsle METOJIbI TIOMCKA SKCTPEMYyMa.

10. Merox NOKOOPAMHATHOTO CITYCKa, TPAAMEHTHBIA METOJI ¢ APOOJICHUEM I1ara, MeTO
HeroToHa.

11. 3apgaun ycinoBHOM ONTUMU3ALIUY.

12. HeoOxonuMble U JOCTaTOYHBIE YCIOBHS YCIOBHOTO SKCTpEMyMa.

13. Meton mHOXuTeNnel Jlarpanxa.

Tema 5. JInneitnoe nporpaMmupoBanne. CUMILIEKC-METO.
JABOIICTBEHHOCTH B JINHEHHOM NMPOrPpaAMMHUPOBAHHUH.
1. Bonpocwul 013 o6cyscoenusn
1) Jluneiinoe nporpamMmmupoBanue. CUMILIIEKC-METO/I.
2) JIBOWMCTBEHHOCTH B JIMHEHHOM IporpaMMupoBaHuu KaHoHHWYeCKas v CTaHaapTHasI
dopmel 3agaun JIII. Ilepexon ot onHOM GopmbI K qpyroit
3) I'paduueckuii meron perienus 3aaay JIIT
4) Cumruiekc-meron Jlanmura
5) JIBoiicTBeHHOCTD B 3amauax JIIT
6) Ilpumep mpakTuyeckoro npumerenus JIIT
2. Jlabopamopnasn paboma 5

JlabopaTopHnas padora 5
JInneitnoe nporpamvuposanmue (JIII)

1. Pemiuts rpaduyecku 3agauy JIII:
f(X)=—% —X, > extr
X =1, X, >21.
Omsem: B Touke A=(1;1)" — mocTuraercs MaKCUMyM, a MEHUMyMa HET, T.K MHOJKECTBO
JOIYCTUMBIX PELICHUI B HAIIPABJIEHUU aHTUI'PAIUEHTAa — HE OTPAHUYEHO.

2. CUMIIIEKC-METOIOM PEIINTD 3a/1ady:
f(X) =-3% —4x, > max,
6% +6X, + X3 =36,
4% +8Xy + X4 =32,
X;20,j=1234.
Omeem: X =(0; 0;36;32)"

3. CuMIIIIeKCc-METOJOM PEIIUTh 3a7ady:
f(X) =-3% +2X, > max,
—2% +3Xy 26,
X +4X%, <16,
X;20,j=12.

Omeem: X =(0; 4)" — Touka MakcUMyMa.

4. HaiiTu 11e71I04HCIIEHHOE pellieHre MeToA0M ['oMopu:



f(X) =10x, + x, — max
4%, +5X%, <20,

1
—x1+5x2 <1

1
—X — X, <1
21 2

X, X, 20 X,X,eZ

Omeem: X =(2;0)".

5. Haiitn nenouncienHoe pemenue MeroaoM I'omopu:
f(X) =3x% +2x%, — max
=X +2X%, <4,
3% +5x%, <15
X — Xy <3
X, % 20, %,X,eZ

Omsem: X'=(3; 1)".

Tema 6. Lle1ounciaennoe nporpammupoBanue. Meroa I'omopu.
1. Bonpocwl ona oocysyicoenusn
1) llemouyucieHHOE MPOrpaMMHUPOBAHHE.
2) Merton I'omopu.
2. Ilpogepounoe mecmuposanue
IIpoOHbIEe TECTHI

1. ITo creneHn MareMaTH4IeCKOH 000OCHOBAHHOCTH METOIbI JICNISITCS Ha

IBPUCTHYECKUE

parMoHa bHbIC

MPSIMOTO MOKMCKA

KBaJIPAaTUYIHOH armmpOKCUMAIIHH

2. Knaccudukanuss METOIOB MO TUIY MH(POpPMAIMU O IPOU3BOJHBIX, TpeOyeMoul ais
OpraHM3aluy Mpolecca ONTUMHU3ALNH

METO/IbI HYJIEBOTO MOPSAIKA

METO/IbI IEPBOTO MOPsIIKA

METOJIbI BTOPOT'O MOPsAIKa

METO/Ibl TPETHETO MOPsIIKa

3. PaccraBbTe B mpaBMIIbHOM nocienoBarenbHocTH CTparerus MOMCKa BKIIIOYAeT B ce0st
TpH dTana:

Br100p HauaJIbHOTO WHTEpPBaIa HEONPEAEIEHHOCTH.

YMeHblIIeHHe HHTEpBaJla HEOPeIeJIeHHOCTH

IIpoBepky ycia0BHsI OKOHYAHHUS.

4. Kakoil MeTOJl MO3BOJISIET HA KaXJOM Ilare yMeHbIIaThb BJABOE UIMHY WHTEpBaja,
COJIEpXKAIIer0 MUHUMYM, MPUYEM 3HAYCHHS 1EJIeBON (DYHKIIMU BBIYUCISIIOTCS C DTOW IIEJBIO B
JIBYX OIpPEACIICHHBIX TOYKAX.

Mertox OuceKIun

MeToa TUXOTOMUH

Meton ®ubonauyun

5. B kakom MeToje WHTEpBaJl HEOMPEACICHHOCTH Ha Ka)XJOM Iare ACIUTCS Ha JIBE
YaCTH TaK, 4TO OTHOHIICHHUC IICJIOIr0 K GOHLLHGﬁ qacTu paBHO OTHOIIICHUIO 60JIBLHGI>1 qaCTHu K
MEHBIIEN



Merox Oucekuin
Meton IUXOTOMUU

Tema 7. TpancnopTHas 3axaya. 3agaya 0 Ha3HAYEHHUH.

1. Bonpocul 01a o6cysycoenusn
1) TpaucnopTHas 3aaa4a.
2) 3amaya 0 Ha3HAYCHHH.
2. Jlabopamopmuan pavoma 6

JlaGopaTopHas padora 6

1. Pemuth TpaHCHOPTHYIO 3a/1a4y:

[TyHKTBI B1 B2 Bs 3amacel
A1 . 2 4 90
Az 1 3 4 30
Az 2 2 3 40
[TorpeOHOCTH 50 60 10 120
Omeem.
10 10 O
X"=/40 0 O
0 50 10
2. PemmTh TpaHCIIOPTHYIO 3aa4Yy:
[TyHKTBHI B1 B2 3amacel
As . 2 40
Az 3 2 30
As . 4 30
[TorpebHOCTH 30 70 100
0 40
Omeem: X =l 0 30
30 0

Tema 8. KomOunaropublie 3agaun. 3agaya KOMMHUBOSIAKEpA.

1. Bonpocwt 015 00cyscoenus
1) KomOuHaTopHBIE 3a1a4u.
2) 3amava KOMMHBOSKEPA.

2. Konmponvuaa paboma 2




Bonpocsl kK KOHTPOJIBbHON padoTe Ne 2
JIuneitHoe mporpaMMHUpOBaHUE.
Cummekc-MeTo/I.
JIBOMCTBEHHOCTh B JUHEUHOM MPOTrpaMMHUPOBAHUHU.
[{enouncieHHOE TPOrPaMMHUPOBAHUE.
Meron 'omopu.
TpancnoprHas 3axaya.
3amavya 0 Ha3HAYCHUU.
Kombunaropssle 3a1auu.
3aaya KOMMUBOSIKEDA.

CoNoO~WNE

ITepeyennb BONPOCOB K 3K3aMeHY

1. Uro Takoe neneBas QyHKIHS, BEKTOP HE3aBUCUMBIX TIEPEMEHHBIX, MHOYKECTBO
JOIYCTUMBIX 3HAYEHUI HEM3BECTHBIX, IPOCTPAHCTBO ONTUMU3ALNH?

2. Kakwue 3apaun u Meronp! ontumuzauuu Bel 3Haere?

3. Ha yem ocHOBaHBI K1acCHYECKHUE METO bl 0€3yCI0BHOM ONTUMU3ALUK (PYHKIHI
OJIHOM U MHOTUX NEPEMEHHBIX?

4. B yeM oTiMumne KpuTepueB CylIeCTBOBAHUS SKCTpeMyMa Ui (PYHKIMHA 0XHON
NEepeMEeHHON U (YYHKIMHA MHOTHX TIEPEMEHHBIX ?

S. Jist gero ciyxat kputepuit CuiibBecTpa U KpUTepuil COOCTBEHHBIX 3HAYEHUI?

6. B 4yem oTiinure nacCUBHOM M MOCIEN0BATEIbHON CTPATETUH MTOUCKA
3KCTPEMYMOB?

7. K kakoli cTpaTerny oucka OTHOCSTCS UTEPALMOHHBIE U HHTEPIOJISLIOHHBIE
METO/Ibl ONTUMH3aUKU? B ueM oTianune Mexny 3TUMH METO1aMu?

8. st uero cimyxut metoq CBeHa M B 4Y€M €r0 CYUTHOCTh?

9. B ueMm cyTh MeTo10B Oucekiuii, auxoromun, PuboHau4H, «30I0TOTO CEUCHUS»?
B ckonbky TOUKax mocse HyJIeBOW UTEpallii BBIUMCISIETCS 3HAUEHUE 11eJIeBOI (PYHKIIMM B
Ka)KIOM U3 9TUX METOJI0B?

10. B ueM cyTb HHTEPHOISILIMOHHBIX METOJ0B?

11. Ot yero 3aBUCUT HAIEKHOCTb U CKOPOCTb CXOJMMOCTH NHTEPIIOJISIIIMOHHBIX
AJITOPUTMOB?

12. Kakue yrcieHHbIe MeTOIbl 0€3yCIOBHON onTUMM3aLus (YHKIUH MHOTHX
nepeMeHHbIX Bbl 3HaeTe? UTo Takoe «opsiiok» MeToAa ONTUMHU3ALUN?

13. B yem cyth MeTona Xyka-/I>xuBca (rmoucka no oopasiy)?

14. B uem cytb MeTon10B ['aycca-3eiinens, «HauCKOpenIero cycka» U Merosia
®neryepa-Pusca?

15. Ha yem ocHoBan meto HetoTona-Padcona oTeickanus 6€3yCiI0BHOTO KCTpeMyMa
(YHKLIMU MHOTHX IT€PEMEHHBIX?

16. KakoBbl HEOOXO/IMMBbIE U JOCTaTOYHBIE YCIOBUS CYIIECTBOBAHUS SKCTpEMyMa B
3a/1a4ax ycJIOBHOW ONTHUMHU3ALNN?

17. KakoB alnropuT™M pelieHus 3a/1a4d YCIOBHOM ONTUMM3ALMKN KIACCUYECKUMU
MeTOJaMu?

18. Kakue rpynmnsl YNCIEHHBIX METOA0B YCIOBHOW onTUMHU3auu Bel 3HaeTe?

19. KakoBbI OCHOBHBIE YCIIOBHSI, TO3BOJISIFOIINE CTPOUTH MOJENIN JTMHEHHOTO
IpOorpaMMHUpOBaHUs?

20.  Kakue cymiecTByIOT (hOpMBI 334 JIMHEHHOTO MPOrpaMMHUPOBaHUsA?

21.  Kak ocymiecTBIIsIeTCs epexo.l MeXKAY pa3IndHbIMU (OPMAaMH 3aITUCH 3a]1a91
JUHEWHOTO POTrpaMMHUPOBAHUS?

22.  Hauewm ocHOBaH rpadudecKu METOJ] pEIICHHS 3a/1a4 JTMHEHHOTO
IIPOrpaMMHUPOBAHUS?

23. B u4eM 3akiro4aercsi cTpaTerus CUMILIEKC-METO/1a PELICHUs 3a1a4 JIMHEHHOTo

IIPOrpaMMHUPOBAHUS?



24. Kakue cioco0bl HaxoxkaeHuss HadaiabHOro 0asuca Bl 3Haere? Uto Takoe M-

3agaya’?

25. U3 kakux maroB COCTOMT IPOIeypa HAXOXKACHUS PEIICHUS 3a/1a4l CUMILICKC-
meTooM?

26.  Yro Takoe ABOWCTBEHHAs 3ajaya K 3a/1a4€ JIMHEHHOTr0 MPOrpaMMHUPOBAHHS?

27. B deM oTinyue LEJIOYUCICHHOM 3a/1a4yl TMHEHHOTO MPOrPaMMHUPOBAHUS OT
oOuieit 3amaun JII1?

28. B uewm cyrts meTona ['omopu?

29. Kaxue tuns! TpancnopTHbIX 3aaa4 Bel 3Haete? Kak ocyuiecTBisiercs nepexon
MEXK]1y HUMU?

30.  Kakumu MeTOJlaMU HAXOJUTCS HAYAIbHBIN TUTAH MIEPEBO30K?

31.  KakoB airopuT™m MeToja MOTEHIMAJIOB PEIICHHs TPAHCIIOPTHOM 3a1aun?

Ta6auna 9 — IlpuMepsl 011eHOYHBIX CPEACTB € KJIIOYaAMH NPABUJIBHBIX OTBETOB

No | Tun . Bpews
W | sananus DopMyTHpPOBKA 3aTaHHS [IpaBunbHEIA OTBET BEITIOJTHE
(B MUHYT
OIIK-3. CriocobeH HCcToIb30BaTh HEOOXOUMBbIE MATEMAaTHIECKUE METO/IBI
JUTS peleHus 3a/1a4 PO eCCHOHAIBHON JIEATeIbHOCTH
1. 3amanme | Hayxka 0 meronmax | 1 2
3aKPBITOTO | HUCCICIOBAHUS U  OTHICKAHUS
THIIA HAuOOJBIIUX M HAUMEHBIIUX
3HAYEHUN JIMHEHHOW (YHKIIWH,
Ha  HEWU3BECTHBIE  KOTOPOMU
HAJIOKEHBI JINHEWHbIE
OTpaHWYCHUS:
1. Jluneiinoe
MIPOTPaMMHUPOBAHIE
2. OOBeKTHO-
OpUEHTHPOBAHHOE
MPOTPaMMHUPOBAHIE
3. CrpykTypHOE
MpOrpaMMHUpPOBaHHE
4, [IporpamMmmupoBanue Ha
SABY
2. OCHOBHEBIE ycioBus, | 1,2, 3 2
TTO3BOJISIOIINE CTPOUTH MOJIEITH
JINHEWHOT O
MIPOTPaAaMMHUPOBAHHSL:
1. IIponopuuoHaIbHOCTH
2. AATUTHBHOCTH
3. HeoTpumnarensHOCTh
4. KoHrpy3HTHOCTB
5. J1omyCTUMOCTD
6. [To10XUTENHHOCTH
3. Oran  npuHstas ~— peuienus | 1, 2,4 2

COCTOUT:
1. u3 KOJUICKTHBHOM
9KCIIEPTHOMN OIEHKH;

2. W3 TpPUHATHA  PEIICHUS
JIMLIOM, MPUHUMAFOIIIM
peleHue;

3. u3 pa3pabOTKH OIICHOYHOM
CHCTEMBI;

4. w3 pa3paboTKu IUIaHA
JICHCTBUH.




KonkperHyto 00cTaHOBKY mpH
TPUHSATHA peleHus
OLICHUBAIOT:
1. o
nH(OpMaITHH,
VIPaBIAEMOCTH  (UPMBI,  TTO
pecypcaMm, 1O  CIIOKHOCTH
paspeiieHus MpooJIeMEI;

2. 10 Pa3peIIuMOCTH CHTYaIUH,
CIOCOOHOCTH TlepcoHalla HaWuTH
OyTH W CPeICTBa pEIICHHS
MIPOOJIEMET;

3. MO TEeXHUKE, MO TEXHOJIOTHH,
o BpEMEHH, o
3¢ (EeKTUBHOCTH TIO KaJIpOBBIM,
MaTepHaIbHbIM U
WHQOPMAITMOHHBIM pecypcam;

4, o CII0KHOCTH u
pa3pemnmMocTi MIPOOIIEMBI,
pecypcHOMy O0O€CHeueHu0 U
MOTHBallMU NCPCOHAJIA.

AOCTOBCPHOCTH
110

Bripabotka  ympaBieHYECKOTO
pelIeHus BKIfo4YaeT B ce0s?

1. OTIpe/ICIICHHE 1ene,
pa3pabOTKy BapuUaHTOB, OICHKY
BapUaHTOB, BHIOOP pEIICHHS H
€ro peamn3aluio;

2. omnpeaelieHUe NPOOJICMBI,
BEIOOp  menw,  pa3paboTKy
BapUaHTOB pELICHUs, BHIOOP

OKOHYATCJILHOTO BapHWaHTa U
€T0 pCaIn3alunio;

3. pa3paboTKy  BapUaHTOB,
OIICHKY 17§ CpaBHEHHE
BapUaHTOB, BEPOSITHOCTD
peanu3anuy anbTepPHATUB M HX
3¢ (EeKTUBHOCTB, BEIOOD
peIIeHHS;

4. BpIOOp TeNel, KpuUTepueB
peanuzanuu perIeHus,
pa3paboTKy BapUAHTOB,
YTBEPXKJCHAE  ONTHUMAJIBHOTO
BapUaHTA.

1,3

3agaHue
OTKPBITOTO
THIIA

Kakwue stansl BKimtoyaet B ce0st
CTpaTerus Mmoucka BrIOOpa
TOYEK, B KOTOPBIX
MIPOU3BOJMTCS BHIYHCIICHUE
3HaYeHUH (PyHKINU

Crparerus momcka BbIOOpa TOUEK, B KOTOPBIX POH3BOUTCS
BBIYHCIICHHE 3HAYCHHI (QYHKIIMH BKJIFOYaeT B ceOs TpH JTarma:
1. Beibop HauvampbHOrO WHTEpBaJa  HEONPEICICHHOCTH.
['panunbl MHTEpBaa TODKHBI OBITH TAKMMH, YTOOBI (DyHKIIUS
f(X) ObUTa YHUMOJABHOM, TO €CTh MMeJIa TOJIBKO OJIHY TOUKY
MHHHUMYyMa Ha 3TOM HHTEpBaJe.

2. YMeHbIIICHHE HMHTEpBaja HEONpeaeleHHOCTH. Metonamu
MOMCKA OMpEJENSACTCS JIOCTATOYHO MaJblii WHTEpBaN, B
KOTOPOM HaXOIUTCS MHUHHMYM, OCYIISCTBIISASI TIPH STOM
HaMMEHBIIIEE KOJIMYECTBO BBIYHMCICHHH (QYHKIUHM (TaK Kak
3aTpaThl Ha BBIYHUCIICHHUS MOTYT OBITh BECbMa BEJIUKH).

3. IIpoBepky yciaoBus okoH4aHus. [IOMCK 3aKaHUMBacTCS,
KOrjJla JUIMHAa TEKyLIero WHTEpBala HEONPEICIICHHOCTH
OKAa3bIBACTCsl MCHBIIIC YCTAHOBJICHHOM BEJIMUUHBI.




XapakTepHble UepThl 3a/1a4
JIMHEWHOTO
MPOTPaMMHUPOBAHUS

XapakTepHbIC UepTHI 3a7a4 JTUHEHHOTO IPOrPaMMHUPOBAHMS:
1. JlommycTrmast 00J1acTh BCETa SBISICTCS BBITYKIIBIM
MHOTOTPaHHUKOM JaXKe B Clly4yae, KOTa OHA He OTpaHHYCHA.
2. OnTumansHOE pelieHre BCEeT/1a JOCTUTAeTCsl B BEPIIMHAX
JIOTTYCTHMO# 00JIacTH.

3. Ecnn ontiMansHOE perieHne He OHO, TO 3HAUCHHE
(YHKIMH COBMAJAET BO BCEX TOUKAX-PEHICHUSIX.

HucneHHble METOABI YCIOBHOM
ONTUMH3AIIIHA

UYucneHHble METO/IbI YCIIOBHON ONITUMHU3AIIUH

1. MeTozp1, NCTIONB3YIONIHE MPe00pa3oBaHue 3a1aul
YCIIOBHOW ONITHUMU3AILlMH B IIOCJIE0BATEIBHOCTD 33124
0e3yCIIOBHOIM ONTUMH3AINY IIyTEM BBEICHHS B PACCMOTPEHHE
BCIIOMOTaTeIbHBIX QpyHKIMHA. Takne MeToap! Ha3bIBAOTCS
METOJIaMH TIOCIIeZIOBATEIHHOM 0€3yCIIOBHON ONITHMHU3AITNH.
2. MeTopl HEMOCPEACTBEHHOTO PEIIeHN 3aJa4l YCIOBHOM
OIITUMU3AallMH, OCHOBAaHHBIC HAa IBUXXCHHUH U3 OI[HOI7[
JIOITYCTHUMOM TOYKH, I'/I€ BBINOJIHEHBI BCE OTPAHUYCHHS, K
JIPYrou TOIyCTUMOM TOYKE C JIyYIIHM 3HAYEHHUEM LIEIEBOMI
(GyHKIMH. DT METOBI Ha3bIBAIOTCS METOAAMH BO3MOXKHBIX
HaIpaBJICHUI.

B npsmMoii kpyroBoii koHyc
BIMCAH MPSAMOW KpYroBOil
OWJIMHAP TaK, YTO OCHOBAaHUA
KOHYyCa U LIMJIMHAPA JIeKaT B
0JIHO#t TockocTH (puc.l).
HatiTi HanGobIIyIO
BO3MOJKHYIO 4acTh 00beMa
KOHYCa, 3aHATYIO TAKUM
LIUIUHAPOM.

Puc.1- M3o0paxkenue npsmoro
KpYrOBOr'0 KOHYycCa €
BITUCAHHBIM NPSIMBIM

KPYTOBBIM IFJTHHAPOM

O003HaYUM BBICOTY M PaJMyC OCHOBAHHS LMIMHApa depes N
U r,aBBICOTY U PaJHyC OCHOBAaHHs KOHYCA YEPE3 H U Rr.
3aHI/IH_ICM OTHOLICHHUC UX 06’beMOB
_zrth o r?h

#R’H/3  R%H
OTO0 paBEHCTBO 3a/1aeT LENEBYIO (QYHKIUIO, B KOTOPOil B
KauyeCTBC HapaMeTpOB OIITUMHU3AIIUN MOXXHO B34ATh OTHOILLICHUA

n

r/R u h/H. W3 ycnosus 3anaum (LWIMHAP BIIKCAH B KOHYC)
BBITEKAET OrpaHuYeHue r/R =(H —h)/H . Iloxcrasnss ero B

LIEJeBYIO (DYHKITHIO, TTOJTydaeM

n:n(hjzg@_hm, :e(o,l)

H H
h

Beenem o0o3HaueHue X = "R Torna nenesas GyHkIws 1

MMPpUMET BU

2
n=n(x)=3(1-x)"x, xe(02)
OueBuaHO, 4TO 3Ta (PyHKIHUS ONpeieieHa He TOIbKO Ha
UHTEpBaJE (0,1), HO U Ha BCEH YMCIOBOU OcU x. HO MBI

paccMOTpHUM €€ Ha OTpe3Ke [0,1] -
Hetpynuo Buziets, 410 7(x)>0 Ha (0,1) ¥ 7(0)=7,(1)=0.
Kpowme Toro, hyrkuus 7 =7, (x) aupdeperunpyema. s

0
onpeseNneHns TOUKH X~ MakcuMyma GyHKIMH 7(x) Ha (0,1)
BBIYUCIIMM €€ MPOU3BOAHYIO B TOUKaX X €(0,1) .
1

n'(x)= 3(3x2 —4x+1) = 9(x—3)(x—3)
Buaum, 4to nponssoaHas 7’ (x) oOpamaercs B HyJb B

€IMHCTBEHHOM Touke X =_ uHTepBana (0,1). [Ipu sTom

3
1 1
77'(X) >0, ecliu X € 0’§ U 7'(x)<0,€CIaH X € §’l .

Orcrona cnenyer, 4To QyHKIHMS 7(x) AOCTUIaeT MaKCUMyMa




* l
Ha UHTEpBasC (0,1) B TOYKE X =§.
h 1 h
Takum oOpazom, npu 0o 3 byHKunsA n(:j g €(0,2)

1) 4
JIOCTUTaeT MaKCUMyMa 77(3) =3 IIpu 3TOM OTHOIIEHNE

paJnycoB OCHOBaHUI IWJIUHIIPA U KOHYca OyneT % = 2 .
10. Knaccudukarms metonoB Krnaccudukarys MeTo10B ONTUMH3AIHIH IO THITY 2
ONTUMH3ALUY IO TUITY WH(GOPMAITUH O TIPOU3BOTHBIX, TPEOYEMOH JIJIsl OpraHu3aIiu
WHGOPMAITUH O TIPOU3BOHBIX, | MPOIIECCA ONITUMU3AIIVH:
TpeOyeMo sl OpraHu3aIH - METOJIBI HYJIEBOTO MOPSIKA, TPEOYIOIIHE TOIHKO
Mporecca ONTHMA3AIAN BBIUMCIICHUN 3HAYeHNH (YHKIIMH B TOYKAX IMPOCTPAHCTBA

ONTUMH3ALINH U HE TPEOYIOIINE BEIYHACICHHS TPOU3BOJHBIX;

- METOJIBI TIEPBOTO TOpsAKa (TPagleHTHBIE), TpeOyIomme
KpoMe 3Ha4eHUH (QYHKIMU B TOUKE €IIe U BEIYUCICHUS
MIPOM3BOIHBIX TIEPBOTO TIOPSIKA IS OTIPeeSiCHHS TPaTUCHTA;
- METO/IbI BTOPOTO MOPsiIKa (HbIOTOHOBCKUE), JJIs1 PA0OTHI
KOTOPBIX TPeOYIOTCS elle M MPOU3BOIHBIE BTOPOTO TOPSIKA.

OIIK-12. CriocoOeH nMpoBOAUTH MOATOTOBKY UCXOIHBIX JAHHBIX VISl IPOSKTHUPOBAHUS TIOJICUCTEM, CPEJICTB 0OECIICUCE
3a1uThl HGOPMALUU U JIJIs1 TEXHUKO-PKOHOMUYECKOT0 000CHOBAHHS COOTBETCTBYIOIIMUX MPOEKTHBIX PEIICHUH

11. | 3amaHus Knaccudukarms 3anagq 1 2
3aKpBITOTO | ONTHMHU3AIMH IO Pa3MEPHOCTH
THUIMA BEKTOpa HE3aBUCHMBIX
MEPEMEHHBIX
1. 3amaum omHOMEPHOU U
MHOTOMEPHOI
ONTUMH3ALNT
2. 3apgaun
OJHOKPUTEPUATILHON U
MHOTOKPHTEPUAIBHON
ONTUMH3ALNHT
3. 3amaum 6e3yCIOBHOH U
YCJIOBHOM
ONTUMH3ALNHU
4, 3amaun
T depeHnupyemMoit n
HE
IuddepeHunpyeMoit
ONITUMH3AIINT
5. 3amauu ckaniapHoil 1
BEKTOPHOHI
ONITUMH3AIINT

12. ['papuent ¢pyHKIMM HaNpaBiieH 2 2

1. TapannensHO JIUHUH
YPOBHS

2. IleprieHAMKYJISPHO
JIMHUH YPOBHS

3. Tlo kacarenpHOU K
JIMHUYU YPOBHS

4. TlepneHIUKYIAPHO K
KacaTeJIbHOH K JTMHUHU
YPOBHS

5. TlapamrensHo
KacaTeJIbHOH K JMHUHI




YPOBHS

13. 3amaua MaTeMaTHIeCKOTO 3
MIPOTrPaMMUPOBAHMUS SIBISIETCS
JIMHEWHOM, eCIIN
1. Ecnm ee neneBas
GyHKIWS TUHEHA
2. Ecmu ee orpanuueHus
JINHEVHBI
3. Ecnu ee neneas
byHKIHS 1
OTpaHUYCHUS JIMHEUHBI
4. Ecnu He3aBUCHUMBIC
NepeMEHHBIE 3TOU
(hYyHKITUM JTUHCHHBI
5. Ecnu rpaduk 3T0H
(YHKITMH JTHHEWHBIH
14. I'eccuan — 30 4
1. Marpuua 4acTHBIX
MIPOU3BOJHBIX IEPBOTO
nopsiaKa GyHKIHAN N
MePEeMEHHBIX
2. EnunuvHas maTpuia
3. TpeyronpHas maTpuIa
4. Marpuia 4aCTHBIX
MIPOU3BOIHBIX BTOPOTO
nopsiAKa GyHKIHAN N
MEPEMEHHBIX
5. Her npaBunbHOTO
OTBETA
15. OnTumyM 3a/1a4 JIMHEHHOTO 5
[POTrPaMMUPOBAHHS — 3TO
1. JrwoOoe 3HaueHUE
1eNeBol QyHKIUH
2. llenmeBas GhyHKIHS
MPUBEJECHA K
JUHEHHOMY BULY
3. Haiinena obnactb
ONTUMAJIBHOIO IJIaHa
4. OnrumanbHBIN TIaH
5. 3nauenue neiaeBon
(dhyHKIIMYN Ha
ONTUMAJIbHOM IUIaHe
16. | 3amaHus Haiitu cTopoHBI IPSIMOYTOIbHUKA, | JIMaroHanb BOMCAHHOTO B OKPY)KHOCTB mpsiMoyroibHuka ABCD
OTKpPBITOrO | BIMCAHHOT'O B OKPY>XHOCTh SBIISIETCS IMAMETPOM OKPYKHOCTH U UMEET (PUKCUPOBAHHYIO JUIUHY.
THUTIA paxuyca R ¥ MMEIOLIEro [Tnomane S mpsamoyromeauka ABCD ymoBieTBopsieT paBeHCTBY

HAMOOJIBINYIO IJIOMIATL S
(puc.1).

S =2R?sing. ScHo, uto S Gyzer HauGobIeH mpu SN @ =1, T.

T
e.npu @ = —.

2
B sToM cityyae nnaronanu npsmoyroiasauka ABCD
MEePIEeHANKYJISIPHBI, 8 CaM MPSIMOYTOJIbHUK MPEJCTaBIISIET COOO0M
kBazapar. TakuM o0pa3oM, PSIMOYTOJIbHUKOM HauOoIbIIeH
TUTONIAJIH, BIIMCAHHBIM B OKPYXXHOCTB pajguyca R, sBisieTcst KBajapaT

2
co croporoit RN2 u nnmomansio 2R .

3ameTM, 9TO B 3TOH 3a7a4ue B POJIH MeAeBOW QYHKIIUN
BBICTYIIAJa JeHCTBUTENbHAS (YHKITUSA OTHOU MTEPEeMEHHOM




17.

S =S(p) = 2R2 Sin ¢ . llepemennas @ - mapameTp ONTHMU3ALMH
ynosneTBopsieT orpannuenusm 0 < ¢ < 7 (yroa Mexmy
JIMArOHAJISIMY TIPAMOYTOJBHUKA HEBBLIPOXKIEH, T. €. @ # 0, ¢ # 7).
Takum 06pa3om, 31€Ch pACCMATPUBAETCA 3a/1a4a

S =5(p) =2R?sinp »>max; 0<p<7x
Ecnu B KauecTBe MapaMeTpOB ONTUMH3ALMHA BHIOPATH IMHEL @ > 0,
b > 0 cropon npsimoyronearka ABCD , To mony4um nenesByio
¢byukuuio S, npeacrasieHHyo B apyrom Buae S = S(a,b) = ab u

OTpaHMYEHHUE HA TTapaMeTPhl ONTHMHU3AIIUI Va2 +b% =2R,
HEJMHEHHOE 110 OTHOLICHHIO K 3TUM mapamerpam a u b . [Toatomy
paccMaTpuBaeMyo 33/1a4y MOYKHO OTHECTH K 33Jja4aM HEIMHEWHOTO
nporpammupoBanus. Ee Mmatemarnueckyro GopMyInupoOBKY MOXKHO
NPE/ICTaBUTH B BHJIE:

S =S(a,b) =ab — max;

a>0, b>0, a®+b® =4R?
Oty 3aa4y CrOCOOOM, OCHOBAaHHBIM Ha MCIOJIb30BaHUH (POPMYJIIBI

2
a-b .
S= 2R2 ! > ) , I3 KOTOPO¥1 cIeyeT, 4To S IOCTUTaeT

HanOOJBIIIEr0 3HAYCHUS npu a= b , T. €. KOrAaa OpsIMOYTrOJIbHUK

ABCD sBiistieTcst KBagpaToM co ctoponamu a=hb = R\2.

18.

Haiiti sxcTpeMyMsbl GyHKIMN
_y2 2 2
f(X)=x +x; naR
KIIACCHYECKHM METOI0M
06e3yCIIOBHON ONTHMM3AIIHI

Haiinem rpagueHT HCXOHON (YHKIHH:

Vf(x):Eﬂ:o = Xo=(0,0)"

2

20
Haiinem matpuity I'ecce st ucxoauoit pyukiun: G ( XO) = {O 2}

[To xpurepuro CunbpBecTpa UMEEM:

A1=g11=2>0; A= =4 > 0 = Xp — TOUYKa JIOKAJILHOT'O

0 2
MHHHMYMa.
[To xpuTepuro COOCTBEHHBIX 3HAUCHUN UMEEM:
2-14 0
0 2.4 =0 = (2-1)?=0 = A=A=2>0= Xo— TOuKa

JIOKaJIbHOI0 MMHHUMYMa.
Takum 06pa3oM, YCTaHOBIIEHO, YTO QyHKIus f (X) = Xl2 + Xg CTpOro

BBINyKIas Ha R? (Bimykiiom MHOXkecTBe). CliefioBaTenbHo, Xo —
TOYKa JIOKAJILHOTO U OJTHOBPEMEHHO IJI00aJIbHOT0 MUHUMYMA.

Haiitu ycnoBHBIN 3KCTpEMYM B
3a1aue

f(X) =X +xZ —extr
0:(X) =% -1=0,

0,(X)=x,+x%x,—2<0.

1. CocraBum o600meHHyto pyHkmmto Jlarpanxa:

L(X, 40, A) = 04 + %) + 4, (% =D+ 4, (% +X%, —2)

2. 3anumeM HeoOXOAMMbIE YCIOBHSI IEPBOTO MOPSIIKA:

)—aL(Xa;(ﬂO'/l):Zﬂoxl+ﬂl+/12:O ;
oL(X ,4,,4)

=2AX, +A, =0 ;
o Roe + 2

0) gl(X) =x;—1=0, gz(X) =X1+X-2<0 ;
B) A4, 20 - ans yenororo Munumyma

A, < O - ans ycnoBHOro MakcuMyma;
1) 49,(X7) =4 (% +X%,-2)=0.
3. PemuM nonyueHHYIO CUCTEMY AJIS IBYX CIIy4aeB:

1) ﬂo =0.Torna 17=0 u A=0 , 4TO IPOTUBOPEUUT




19.

HeOGXOILPIMOMy YCJIOBHUIO IIEPBOT0 MOpsAAKa

2) ﬂo # 0. Hogenmum YCIIOBHS «a», «B» U «I» H3 1.2 Ha /10 U

3aMCHUM /1—1 Ha 21 , ﬁ Ha /12 . YcioBue «ay 3anuchIBaeTCs B
0 0

BHIC: AX,A) =2%+A4+4,=0 ;
X%,

oL(X ’i):2x2+12:0 ;

oX,

OcTanbHble COOTHOIIEHUS! COXPAaHAIOT CBOH BUJI.

PaccMmoTpuM BapuaHTHI yIOBIETBOPEHUS YCIOBUS
JOTIOHSAIOIICH HEKECTKOCTH «I»:
1) A2=0.Torma Xz=0. U3 orpanuuenus cieayer X1 =1, a u3
ycoBust «a» : A1 = -2 . FiMeeM ycJI0BHO-CTallMOHAPHYIO TOUKY A

xI:]_, x;:O, /?I:—Z, X;ZO,BKOTopoﬁ

YIOBJICTBOPSIIOTCS HEOOXOAUMBIC YCIIOBUS U MUHUMYMa,
MaKCUMyMa;
2) A2#0 . Torma X1 + X>—2=0, 2X1 +/L_+/12 =0, 2X2 —|-/12 =0,
X1 — 1 =0. Ilony4yaem yClIOBHO-CTaLlMOHAPHYIO TOUKY B:
XI =l, X; =:L ﬂ; 20, ﬂ; =-2<0 B KOTOpOi1
YAOBJIIETBOPSIIOTCS YCIOBUS MAKCUMyMa.
4. J1ns1 BBIOEJICHHBIX Ha 1are 3 To4ek A U B IpoBepUM JOCTaTOUHBIE
YCIIOBUS CYLLIECTBOBAHMSI SKCTPEMYMA.

Uccnenyem touky A. OrpaHnueHue-HEPABEHCTBO HE SBISETCS
aktuBHBIM. [ToaTomMy | =1 <n=2 u gocraTouHble YCIOBHS EPBOTO

MOPSIIKA HE BBITIOIHSAIOTCS.
ITpoBepuM yCIIOBHS BTOPOTO MOPSIAKA:

d? L(A) = 2C|X12 + 2dX22 . Tak kak orpannuenue gz(X) <0 B Touke
A naccusno, To d gl(A) = Xm =0u dZL(A): 2dX22 >0

npu dX.70. CremoBaTeIbHO, B TOUKE A — YCIIOBHBIH JIOKAIbHBIH
MHUHHAMYM.
HUccnemyem Touky B. Orpanndenue g2(X) <0 B Touke B

akTuBHO. [Toatomy | =2 =n=2 . Tak kak /'L; =-2<0,108

TOUYKE B BBHINOJIHAIOTCS JOCTATOYHBIE YCIOBHSI IEPBOTO NOPSAKA U
OHa SBJIIETCS. TOUKOH JIOKAJIBbHOI'0 MaKCHUMYyMa.
5. 3Ha4yeHust GYHKIMH B TOYKAX YCIIOBHOI'O SKCTPEMyMa:

f(A)=1; f(B)=2.

Pewuts 3a1auy nuHeHOTO
MPOrPaAaMMHUPOBAHKS IPAdUUIESCKUM
METOJIOM f(X) =
C1X1 + CoX2 — min

MIPY OTPAHHYCHHSIX

a; X, + a,,x, < bl,

a, X, +a,x, <b,),

a,x, +a,x, < by,
x, 20,
x, 20.

Kaxmoe HepaBeHCTBO aijX1 + @ijX2 <bj ompenensier B

INIOCKOCTH X1OX2 TONYIUIOCKOCTh C TPAHUYHOM NPSIMOI
aijXy + ajjx2 = b.

Touku, Dexkamue B MOIYMIOCKOCTH, YAOBIETBOPSIOT
JTAHHOMY HEPaBEHCTBY.

HepasencrBa X120 u X2>0 onpenensroT nepBblil KBaJpaHT
B CHCTEMe KOOPAMHAT.

MHOX€eCTBO TOUEK ePECEUCHHS BCEX ITHX
MOJYTUIOCKOCTEH 00pa3yeT MHOTOYTOJIBHUK pelieHuil (0biacme
donycmumulx peuternuil). Kaxaas Togka 3TOro MHOTOYTOJIbHUKA €CTh
peLIeHNE CUCTEMbI OTPAaHUYESHUH W 00nyCmumMblil niaH 3aa9u
JIII.

MHOTOYTOJIbHUK PEIICHUH MOKET ObITh HEOTPaHUIEHHOM
00J1aCTHIO WJIH BBIPOXKAATHCS B IPSAMYIO (JIy4, OTPE30K) HITH B
TOUKY.

Ecnm 065acTh TOMYCTUMBIX PEIICHHH MTycTast, TO CHCTEMa
OTpaHHUYCHUH Hecosmecmua.




i
A1
Takum o0pa3oM, npu rpaduuecKoM Croco0e pereHus
3agaun JIIT HeoO6xoamumo:

1. TIlocTpouTh MHOXECTBO JIONMYCTHMBIX pemeHuil. B
o0meM  ciydyae  OHO  TOPEACTaBIsIeT  COOOM  BBIMYKIIBIH
MHOT'OYTOJIbHUK.

2. Haiitm rtpammeHnT mneneBoil ¢Qynkmmm. B cmiry ee
JMHEHHOCTH IPAINCHT MOCTOSIHEH M MOXET OBITh MOCTPOEH B JIFOOOH
TOYKE KOOPIMHATHOM IIockocTH. Kak mpaBmino, ero cTposT B Hadane
KOOpJHMHAT.

3. IIposectn JTUHATO YPOBHS GyHKIIHAH,
NEPIEHANKYISPHYIO TPAAUCHTY.

4. TlepenBurath JHMHHUIO YPOBHS MapajljIelbHO caMoil cebe
JI0 KacaHHUs C MHOKECTBOM JIOIIyCTUMBIX pelneHuil. Touku kacaHus
SIBJISIFOTCSL TOYKAaMU DKCTpEMYyMa.

5. KnaccupuuupoBaTh TOYKH KacaHUS C HCHONb30BAHHEM
CBOMCTB IPaJHEHTA.

Haiiti HayanbHEIN UIAH Hauunaem c ceBepo-3amagHoro yria, T.e. X121 = min [20;10] = 10.
MIEPEBO30K B TPAHCIIOPTHOM Torna B myakre Bi moTpeGHOCTH yIOBIETBOPEHHI H,
3a/1a4e, 3a1aHHOM MaTpuLei: clenoBaTeNbHO, Xz1 = 0 (B Tabmume ctaBuM TOUKy). [lepBorit
cTosOer BEIOBIBACT U3 PACCMOTPEHHS.
[MpomomkaeM ¢ ceBepo-3amagHoro yria, T.e. Xi2 = min [(20-10);20]
ITymc- B:1 | B2 | Bs 3ana- = min [10;20] = 10. Torxa 3anacel B myHKTe A; HCYEPHAHBI U X13 =
ol bl 0 (B Tabnure ctaBUM TOUKY). IIpu 3TOM mepBasi cTpoka BEIOBIBAET U3
2 3 4 pPacCMOTpEHUS.
A 20 BHOBB npojomkaeM ¢ ceBepo-3ana Horo yria:
10| 10 | o X22 = min [40;(20-10)] = min [40;10] = 10.
[MotpedHOCTH B TyHKTE B> ynoBneTBOpeHbI, M BTOPOH cTosbel
1125 BBIOBIBAET M3 PACCMOTPECHHUS.
Az 40 3aroHsAeM MOCJITHUH 3JIEMEHT, HAXOIIUICS B CeBEPO-3aIIaJHOM
« |10]30 yriny: Xz = min [(40-10);30] = 30. Takum o6pa3om, noinyueH
HavyaJIbHbIN TIaH IepPEeBO30K:
Totped- | 16 1 50 | 30 | 60 x1=10  x2=10 x13=0
HOCTH X21 = 0 X2 = 10 X23 = 30

¢ cymmapHoii croumocteio f=2.10+3-10 + 4.0 + 1.0 + 2.10 + 5-30
=220. Yncno 6a3uCHBIX KIETOK paBHO M+Nn—-1=2+3-1=4,

[TonHBI KOMIUIEKT OIICHOYHBIX MAaTe€pUajoB MO aucuuiuiiae (Moaymio) (dhoupg
OIICHOYHBIX CPEJICTB) XPAaHUTCS B DIIEKTPOHHOM BHUJE Ha Kadeape, YTBEpKIaroleil padouyro
POrpaMMy JTUCITUTUTHHEI (MOYJIs), U B LIeHTpe MOHUTOpPHHTA M ayJTUTa Ka4ecTBa O0YICHHUS.

MeTozmqecmle PEKOMEHAAIMH 110 BBINMOJHECHUIO HﬂﬁOpﬁTOprlX H KOHTPOJBHBIX
padoT, NpoBeEHNI0 IK3aMeHa

OTt4et no 1adopaTopHoii padore

OtueT 1Mo mabopaTopHO paboTe MPEACTABISAETCS B AJIEKTPOHHOM BHE. 3allUTa OTYETa
npoxoauT B (opMe JOKIaZa CTyIEHTa IO BBIIOJHEHHONH paboTe W OTBETOB HAa BOMPOCHI
npenojasatens. B ciayyae, ecnu opopmiieHre 0T4eTa U MOBEIEHUE CTY/IEHTa BO BpeMs 3aIlIUThI
COOTBETCTBYIOT YKa3aHHBIM TpPEeOOBaHUSAM, CTYACHT MOJIy4aeT MaKCHMalIbHOE KOJIUYECTBO
Oasos.

OcHOBaHMSIMU [JIsi CHIDKCHHSI KOJMYEeCcTBa OayioB B JAMana3oHe OT max 10 min
SABIISIOTCS:

- OTCYTCTBME CIIMCKA UCIIOJIb30BaHHOM JIUTEPATYPHI,

- HeOpe)KHOE BHITIOJIHCHHUE,



- OTCYTCTBHE BBIBOJIOB.

OTt4er He MOKET OBITh MPUHAT U MOAJICKUT 10padOTKE B CiIydae:
- OTCYTCTBHSI HEOOXOMMBIX Pa3/IeiioB,

- OTCYTCTBHSI HEOOXOAMMOr0 rpaduueckoro Marepuaia,

- HEBEPHBIX PE3YJIbTaTOB pacyeTa.

B oryere 1o BeIONHEHHOH 1TAO0OPAaTOPHON pabOTe JOHKHBI OBITh YKA3aHBI:

* TeMma J1abopaTopHOU paboThI,
* TaKeT JIOKYMEHTOB B COOTBETCTBUU C TEMOM TabopaTOpHOU padoTHI,
* HCIOJIb30BaHHAsI IUTEPATYpa.

Kpurepum ouenku:

— OIICHKA «OTJIMYHOY» BBICTABIISETCS 00YJAIOIIEMYCsl, €CITU CTYIACHT MPOJEMOHCTPUPOBAIT
IyOOKHE 3HAHUS TEOPETUYECKOr0 MaTepralia U YMEHUE UX MPUMEHSTh, 000CHOBAHHO H3JIOMKHII
CBOM MBICJIH, C/IeTIa)l HEOOXOIUMBIC BHIBOJIHI,

— OLIEHKA «XOPOILIOY» BBICTABISETCS 00y4aroImeMycsi, €M CTYJEHT MPOJAEMOHCTPUPOBAT
IyOOKHE 3HAHUS TEOPETUUYECKOTO MaTepralia U YMEHHE UX MPUMEHATb, 000OCHOBAHHO M3JIOXKUII
CBOM MBICJIH, CAeNal HEOOXOAUMBIE BBIBOIbI, JOMYIIEHBl HEKOTOPhIE HETOYHOCTH, UMEETCS OJTHA
HerpyoOas omuoka;

— OLIEHKA «YIOBJIETBOPUTEIHHOY» BBICTABISETCS 00y4aroOUIeMycCs, €ClIi CTYJAEHT OTBETHII
Ha BOMPOCHI NMPEUMYIICCTBEHHO BEPHO, MMEIOTCS 3aTPYAHCHUS B (OPMYIHUPOBKE BHIBOJIOB,
UMEIOTCS OJTHA WJIK JBE HETPYObIe OLITNOKY;

— OIIEHKA «HEYJOBJICTBOPUTEILHO» BBICTABIISIETCS 00YUaIOIIEeMYyCs, €CJIU CTYJIEHT HE Jall
OTBETHI Ha MOCTABJICHHbIE BOIIPOCHI, 00OCHOBAaHMSI HEBEPHBIE, JIMOO JTaH BEPHBIN OTBET O€3 ero
000CHOBaHUS, CZIeTaHbl TPyObIe OMIMOKHU, OTCYTCTBYIOT 3HAHUS 10 OCHOBAM MaTEMAaTHUKH.

KonTposabHbie padoThI

KonTtponpHas paboTa COCTOUT U3 2-X 3a/laHU.

OCHOBaHMSIMU ISl CHUKEHUSI OLIEHKH 32 3a/1aHUE SIBIIIOTCS:

- OMOKH B OOBACHEHUSX M1 KOMMEHTAPHUAX MTPU BEPHO BHITIOJIHEHHOM 3a[aHUH;
- HEMOJIHBIN OTBET JJISI TEOPETUYECKUIN 3aaHN;

- HEOpEXKHOE BBINOJIHEHHUE;

- MHOTOKPATHOE MepenuCchIBAHUE KOHTPOJIBHON pabOTHI.

3asaHne He MOKET OBITh 3aCUUTAHO, €CIIH:

- JIaHbI JIBa HEBEPHBIX OTBETA HA TEOPETHUECKUE BOIPOCHI.

Mertox "30510TOr0 ceueHus"

Kpurepun onieHKM KOHTPOJIBLHBIX padoT:

— OIIEHKA «OTJIMYHO» BBICTABJISETCS 00YyUYaIOmEeMyCsl, €CITU CTYIEHT MPOJIEMOHCTPUPOBAI
IyOOKHe 3HAHUS TEOPETUIECKOTO MaTeprualia U yMEHUE UX MPUMEHSITh, 000OCHOBAHHO M3JIOKIIT
CBOM MBICTH, CHAeNan HeOoOXOAUMbIe BBIBOABI M Yy4Yel OCHOBHBIE HOPMATHBHO-IIPABOBBIC
JIOKYMEHTHI 110 WH()OPMAITMOHHOM 0€301MacCHOCTH

— OIICHKA «XOPOIII0» BBICTABIIAETCS 00yUaromeMycs, ecii CTYIACHT IPOJAEMOHCTPUPOBAI
rIyOOKHMe 3HAHHS TEOPETHUECKOTO MaTeprana i YMEHHE UX TPUMEHSITh, 000CHOBAHHO M3JIOKHIT
CBOM MBICIH, cJieNajdl HEeoOXOAWMBIE BBIBOJBI M Ydel OCHOBHBIE HOPMAaTHBHO-TIPABOBBIC
JOKYMEHTHI 110 WH(POPMAIIMOHHON 0€30MacHOCTH, JOMYIIEHBl HEKOTOPhIe HETOYHOCTH, UMEETCS
oJlHa HerpyOas omuoKa.

— OIICHKA «YIOBJIETBOPUTEIHHOY BBICTABIISCTCS 00YJAIOIMEMYCs, €CIIA CTYACHT OTBETHII
Ha BOIIPOCHI MPEUMYILIECTBEHHO BEpPHO, UMEIOTCA 3aTpyAHEHUS B (HOPMYITUPOBKE BBHIBOJIOB,
UMEIOTCS OJTHA WITH JIBE HETPYyOble OMMOKH, YITEHBI HE BCE HOPMATHBHO-TIPABOBHIC JOKYMEHTHI
1o nH(pOPMATMOHHON 0€30MaCHOCTH;

— OLICHKa «HECYAOBJICTBOPHUTCIBbHO» BBICTABIIACTCA o6yqa}0meMyC${, €CJIN CTYACHT HC a1
OTBCTBI Ha MOCTABJICHHBIC BOIIPOCHI, 000CHOBaHHUS HCBCPHEIC, 0o JaH BepHBIﬁ OoTBeT 0e3 ero



00OCHOBaHHMA, CleNaHbl TpyOble OMMOKM, OTCYTCTBYIOT 3HAHHMS HOPMAaTHBHO-TIPABOBBIX
JOKYMEHTOB 110 MH(OPMAIIMOHHON 6€30I1aCHOCTH.

Kpurtepuu oneHku recra:

- OLICHKa «OTJIMYHO» BBICTABISIETCS CTYACHTY, €CIM OH yMmeeT O0e30luO0YHO
CaMOCTOSITENIbHO 00pabaTbiBaTh M WHTEPIPETHPOBATH JAaHHBIC MPHU PEIICHUH 3a]ad, KaK B
CTaHJapTHOM, TaK ¥ B HECTAaHAAPTHOU (HOPMYIHPOBKE;

- OLIEHKA «XOpOIIO» BBICTABISIETCS CTYACHTY, €CIM OH yMeeT Oe30mMO0YHO
CaMOCTOSITENIbHO 00pabaThiBaTh M HMHTEPHPETUPOBATH JAaHHBIE IPU pEIIeHUH 3aJad B
CTaHJAPTHOW CUTYyalluu WK 3a BepHOE perienue 75% - 89% 3ananuii Tecta;

- OILICHKA «YyJOBJIETBOPUTEIHHO)» BBICTABISETCS CTYIEHTY, €CIM OH YMEeT MpH
pemieHnH 3aaad oOpalaThiBaTh JaHHBIE C OMOPOM Ha CHpPaBOYHBIE MAaTEpUaNbl U IOMOUIb
npernoaaBaTesis, BEpHO BBIMOMHIS npu 3ToM 60% - 74% paboThI.

- OLIEHKA «HEYJOBJIECTBOPUTEIHHO» BBICTABISIETCSA CTYACHTY, €CIIM OH HE YyMEeT
MpaBUJILHO 00pabaThIBaTh JaHHbIE, BHITOIHWI MeHee 60% 3amaHuil Tecra.

- OLIEHKA «3a4YTE€HO» BBICTABIISIETCS CTYACHTY, €CIIU TECT CTYJCHTA OLCHEH HEe HIDKE YeM
«YAOBIETBOPUTEIBLHOY;

- OIICHKA «HE 3a4TEHOY, €CIIH TECT OIICHEH HIKE YeM «YIAOBJICTBOPUTEIHHOY.

JK3aMeH

DK3aMeH 3aKJII0YaeTcsi B MUChbMEHHOM OTBETE Ha 2 TEOPETHYECKUX BOMPOCA M YCTHOM
co0OeceI0BaHHHU 10 KaXIOMY TEOPETHUECKOMY BOTIPOCY.

OCHOBaHUSIMU JIJIS1 CHUKCHHS OIICHKH 32 TEOPETHYECKUH BOIIPOC SBIISIOTCS:

- HEOpEXKHOE BBIMOIHEHHE,

- HEIIOJIHBIN OTBET;

- HalTM4re MEIKUX HETOYHOCTEW MIIM He3HAUUTENbHBIX UCKaKEHU (DAKTOB;

- HETOYHbIE O0BSICHEHUS IPU cOOECceI0OBaHUM;

- OTCYTCTBHE OTBETOB Ha 3a/laHHbIE IIPU cOOECEeI0BaHUU BOMPOCHI.

B cootBercTBUM ¢ GamuibHO-peiiTHHTOBOM cucteMoit BAPC no nucuuninHe Ha SK3aMeH
orBoautcst 100 6amioB (40 6atoB Ha Tekymue GopMbl KOHTPOJs, 10 6amoB Ha 60HYCH U 50
0aJuI0B OTBOJUTCS Ha 3K3aMEH),

OneHuBaHue CTYJEHTOB HA 3K3aMEHE OCYIIECTBISETCS B COOTBETCTBUE C TPEOOBAHUAMHU U
kputepusiMu 100-0a1pHON MIKadbl. YUUTBHIBAIOTCS KaK pe3ysbTaThl TEKYLIET0 KOHTPOJIS, TaK U
3HaHMS, HABBIKU M YMEHUS, HETIOCPEICTBEHHO MTOKAa3aHHbIE CTY/IEHTaMU B XOJI€ SK3aMeHa.

Kpurepun onieHOK Ha 3K3aMeHe:

40-50 6amioB — CTYACHT TIyOOKO MOHMMAET TMPOWICHHBIN MaTepuall, OTBEYaeT YETKO U
BCECTOPOHHE, yMEeT OLEHUBaThb (PAKTBI, CaMOCTOSTENbHO PACCYXAAET, OTIMYAETCS
CIIOCOOHOCTBHIO 000CHOBATH BBIBOJIBI M Pa3bSACHATH X B JJOTMUECKOM MOCIEe10BATEIbHOCTH.

35-39 6amioB — CTYAEHT ITyOOKO MOHMMAEeT MPONUICHHBIH MaTepuall, OTBeYaeT YeTKO U
BCECTOPOHHE, YMeEEeT OIeHHBaThb (aKThl, CAMOCTOATEIBHO PACCYKIAeT, OTINYAeTCS
CHOCOOHOCThI0 00OCHOBATh BBIBOJIBI U Pa3bsICHATH UX B JIOTMYECKOI MOCIENI0BATENBHOCTH, HO
JIOTTYCKaeT OT/eNIbHbIE HETOUHOCTH.

25-34 Ganna — CTYyAEHT INIyOOKO MOHUMAET MPOHJAEHHBIH MaTepuall, OTBEYaeT YETKO U
BCECTOPOHHE, YMeEEeT OIeHHBaThb (aKTbl, CAMOCTOATEIBHO PACCYKIAeT, OTINYAETCS
CHOCOOHOCTHI0 00OCHOBATh BBIBOJIBI U Pa3bsICHATH UX B JIOTMYECKON MOCIEN0BATENBHOCTH, HO
JIOTTYCKaeT HEKOTOPbIE OLIMOKH O0ILIEro Xxapakrepa.

20-24 Gannma — CTYOEHT XOpOIIO MOHMMAeT MPOUJIEHHBIH MaTephas, HO HE MOXKET
TEOPETUUYECKH 000CHOBATh HEKOTOPHIE BHIBOIBI.

15-19 OamnoB — CTYAEHT OTBeYaeT B OCHOBHOM HPaBMWJIBHO, HO UYBCTBYETCS
MEXaHUYECKOE 3ay4YnBaHUE MaTepuaia. 1

1-14 GannoB — B OTBETE CTYJCHTAa HUMEIOTCS CYILECTBEHHbIE HEJOCTATKH, MaTepual
OXBa4€H «I10JIOBUHYATO», B PACCYKIEHHIX AOMYCKAIOTCS OMIMOKH. 1

0 GamioB — OTBET CTy/AEHTa MpaBWJIEH JHUIIb YaCTHYHO, IPU PA3bCHEHUHU MaTepHaja



AOIMYCKAIOTCA CCPbEC3HBIC OIIIOKH.
6-9 OamioB — CTYACHT HUMECT 06mee MpEACTAaBICHUE O TEMEC, HO HC YMCCT JIOTMYCCKHU

000cHO

OTBCTA.

BaTbh CBOU MBICJIN.

1-5 6amnoB — CTYACHT NMMECT JIMIIb YaCTUYHOC IMPCACTABICHHUEC O TEME. 0 6amIoB — HET

Tabauna 10 — TexHoJsiornyeckasi KapTa peiTHHIOBbIX 0AJIJIOB 10 TMCHUILINHE (MOYJII0)

KonunuectBo MakcumaiibHOE Cpok
KonTponupyembie .
Ne /i MEPOTPHUSTHIA KOJIMYECTBO MpeJICTaBIIe
MEPOTIPHUITHS
/ Ganbl OaiToB HUSA
OcHoBHOI 0JI0K
1. Omeem Ha 3aHamMuUU 18/1 18 I
- 0
2. Buvinoanenue nabopamoproti pabomuol 6/2 12
" pacrnucaHu
3. Buvinonnenue konmponvhoi pabomoi 2/3 6
10
4. Tecm 1/4 4
Bcero 40 -
Baok 6onycoB
5. Tlocewenue 3auamutl 6e3 nNPonycKos 1 3
6. CsoegpemenHnoe gbinoiHenue cex 1 3
3a0aHUll
7. AxmusHocmv cmyoenma Ha 3aHAMUU 1 4
Bcero 10 -
JlonmoTHUTEIbHBIH 010K
8. Ix3amen 50
Bcero 50 -
UTOIrO 100 -
Tabauua 11 — Cucrema mrpadoB (17151 0THOTO 3aHSITHSA)
ITokazareinb bann
Ono3zoanue Ha 3ausmue -1
Hapywenue yuebnoti oucyunaunul -1
Hezomosnocmu k 3anamuio -2
IIponyck 3anamus 6e3 yeaxcumenbHOU NPUYUHDL -2

Taoauna 12 — Hlkana nepeBoga peiTHHIOBbIX 0AJIJIOB B HMTOTOBYIO OLIEHKY 32 ceMecTp

10 JMCHUILIMHE (MOLYT10)
Cymma 6amioB Onenka no 4-0ayuIbHOM HIKase
90-100 5 (OTIAMYHO)
85-89
;8:33 4 (xopomo) 3auTeHO
65-69 3
6064 (YTOBIETBOPUTEIHHO)
Hunxe 60 2 (Hey10BJIETBOPUTEIILHO) He 3aureHo




IIpu peanuszanuu JUCUUILUIMHBEL (MOZYJIA) B 3aBUCUMOCTH OT YPOBHS IMOATOTOBJIEHHOCTU
00y4aroIuxcst MOTyT ObITh MCIIOJB30BaHbl MHbIE (DOPMBI, METOABI KOHTPOJIS U OLIEHOYHBIE
CpEencTBa, UCXOA U3 KOHKPETHOU CUTYAalLUH.

8. YHEBHO-METOJUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHUIIJIMHBI (MOAYJIS)
8.1. OcHoBHas JquTeEpaTypa:

1. Metoapl TPUHATHS ONTHUMAJBHBIX YIPABICHUYECKUX PEUICHUH : MOAETUPOBaHUE
npunsatuss  pemwennid  /  Ilsremxkwmit B.E. - M. : MHUCuC, 2014. - URL:
http://www.studentlibrary.ru/book/ISBN9785876238498.html (9BC «KoHCyIbTaHT CTYACHTA»)

2. Metonel ontumanbHbix pemiennii / banmua K.B. - M. : ®JIMHTA, 2015. - URL:
http://www.studentlibrary.ru/book/ISBN9785976520684.html (9BC «KoHCynbTaHT CTYACHTA»)

3. Asxxmyxameno, M. M., I'ypckas, T. I'., Teopuss nmpuHsTHA pEIIEHUH U METOJBI
ONTUMM3AIMH Kypc Jekiuil. M3natenbckuili qom «AcTtpaxaHckuil yHuBepcuter», 2016. URL:
https://biblio.asu.edu.ru/Reader/Book/2016112109332605100002065846 OBC DaeKTpOHHBIH
YuranbHbiid 3211 — bubnmuoTex).

8.2. JlonosiHuTEIbHAS JIMTEpPaTypa:

1. Meroasl ontummszanuu. IlpakThueckuil Kypc: ydueOHOE MOCOOME € MyJbTUMEANA
conpoBoxkaennem / IlanteneeB A.B. - M. : Jloroc, 2011. - (HoBas yHHBepcuTeTCKas
oubmuoreka). - URL: http://www.studentlibrary.ru/book/ISBN9785987045404.html (OBC
«KoHCyNnbTaHT CTYACHTA»)

2. Teopuss mpuHATHS pemieHuil: YuebHoe mocobme s By3oB / ®enynenr H.U.,
Kynpusnos B.B. - M: U3natenbctBO MOCKOBCKOTO TOCYJapCTBEHHOTO TOPHOTO YHUBEPCHUTETA,
2005. - URL: http://www.studentlibrary.ru/book/ISBN5741803970  (3bC «KomcyabTanT
CTYJICHTa»)

3. Meronst omtummzamuu: Kypce nekunmii: y4e6. mocobme / B.H. Poszoma, U.C.
MaxkcumoBa. - M. : H3parenncTBO PYJH, 2010. - URL:
http://www.studentlibrary.ru/book/ISBN9785209038726.html (95C «KoHcynbTaHT cTyeHTa»)

4. Meronbl ontuMu3anuu: coopHuk 3anad u ynpaxsenuit / C.B. Penun, H.JI. ['anenuna
- HoBocubupck : N3n-Bo HI'TY, 2011. - URL:
http://www.studentlibrary.ru/book/ISBN9785778216884.html (95C «KoHCybTaHT CTYICHTaY)

5. Ilapero-onTumanbHble pelIeHUss MHOTOKpUTepuanbHbIX 3anad / [lonunoBckuii B.B.,
Horun B.JI. 2-e w3n,ucnp. U pgom.- M. : OUSMATIIUT, 2007. - URL:
http://www.studentlibrary.ru/book/ISBN9785922108126.html (95C «KoHcynbTaHT cTyeHTa)

8.3. UuTepHeT-pecypchl, HEOOXOAMMbIE [IJIf OCBOECHH S JUCHUNJIMHBI (MOIYJISA)

1. ileKTpoHHO-0nOnoTeynass  cucrema (ObBC) 00O «IloanTtexpecype»
«KoncyabTant crymeHTa». MHoronpogmibHbl 00pa3oBarenbHbll pecypc «KoHCynbTaHT
CTYACHTa» SBJSIETCS AJIEKTPOHHON OMOIMOTEYHOI CHCTEMOH, MpeloCTaBIIoNIel T0CTyl Yepes
cetb MHTEepHET K ydyeOHOU nuTepaType M JOMOJHUTEIbHBIM MaTepHaliaM, MPUOOPETEHHBIM Ha
OCHOBAHMU TIPSIMBIX JOTOBOPOB C MpaBooOnagarensiMu. Karanor B HacTosiee BpeMs: COAEPKUT
okoio 15000 HanmeHoBanuit. www.studentlibrary.ru.

2. OnexkTpoHHas OHOIMOTEKa «ACTpaXxaHCKUH TOCYIapCTBEHHBIM YHUBEPCUTET»
cobctBeHHOM TeHepanuu Ha Tuiatdopme DBC «Dnmexktponubiii YntaneHblil 3am — bubnmumoTex».
https://biblio.asu.edu.ru

9. MATEPHAJILHO-TEXHWYECKOE OBECIMTEYEHUE JTUCOUTIINHBI
(MOJY.JIST)


http://www.studentlibrary.ru/book/ISBN9785876238498.html
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http://www.studentlibrary.ru/book/ISBN9785778216884.html
http://www.studentlibrary.ru/book/ISBN9785922108126.html
http://www.studentlibrary.ru/
https://biblio.asu.edu.ru/

Jlist mpoBeAeHHs JIGKIIMOHHBIX 3aHATUNA HEOOXOIMMa MYyIJIbTUMEIUIHAS ayquTOpHs,
OCHAIICHHAs! KOMIIBIOTEPHOM MPE3CHTAIMOHHON TEXHUKOM.

Jns mpoBeneHuss MyOIMYHOW 3alIUTHl MPOEKTOB, HEOOXOAMMAa MYyJIbTUMEIUHAS
ayJIUTOpUS C IIPOEKTOPOM.

Pabouas mnporpamMmma AMCHMIUIMHBL (MOXYJsl) NTpPU HEOOXOIMMOCTH MOXET OBITh
aJanTUpoBaHa Al 00ydeHus (B TOM YHCIE ¢ TPUMEHEHHEM JAUCTaHLIMOHHBIX 00Pa30BaTEIbHBIX
TEXHOJIOTUI) JIMI[ C OrpAaHHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0OPOBbs, HHBaJIHIOB. Jlis 3TOTO
TpeOyeTcs 3asBJICHHE 00YYarOINXCs, ABISIOIUXCS JTMIAMU C OTPAaHHYEHHBIMUA BO3MOXXHOCTSMU
3I0pOBbsI, MHBAJIUAAMH, WIM UX 3aKOHHBIX IPEICTaBUTEICH M PEKOMEHJALUHU ICHUXOJIOTO-
MEAMKO-TIeJaroTuYecKol komuccuu. [l HHBaIMAOB cojepxkaHue pabouyell MporpaMMbl
JTUCHUTUTMHBL (MOIYJISI) MOXET ONpEACNSAThCS TaKKe B COOTBETCTBHHM C HHIUBUAYAIbHOU
MIpOrpaMMoOi peaduIMTaIlluy HHBATUA (PY HAJTHYHHN).



