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1. HEJIM OCBOEHMSA JUCIIUITJIMHbI

HGJISIMI/I OCBOCHUS AUCHHUITIINHBI ((MGTOI[BI ONTUMU3AIHUN» ABJIACTCA U3YUYCHHEC OCHOB
MAaTEMATUYCCKOI0 MBIIIJICHUA W HABBIKOB  HCIIOJB30BaHHWA  MAaTCMATHYCCKHUX  MCTOJOB
ONTUMHU3AIMU U MATEMATUICCKOI0O MOJICIIUPOBAHHUA B HpaKTH‘{eCKOﬁ JACATCIIBHOCTH.

HpI/I 9TOM 3aaadaMHi JUCLHHUIIIINHBI ABJIAKOTCA:

O3HaKOMIJICHHUC 06yqa}omnxc;1 C OCHOBHBIMH MCTOJaMU MATCMATUYCCKOT'O MOJACIUPOBAHUA 3a/1a1
TCOPHHU OINITUMU3 AU,

Bblpa6OTKa YMEHUA CAMOCTOATCIIbHOTO MAaTEMATUYCCKOI'O aHaJIn3a 3a/1a4,

HN3Y4YCHUC OCHOBHLIX MCTOJ0B PCIICHHA 3a/1a4 OIITUMHU3AIUN,

PAa3BUTHUC JIOTHYCCKOT'O U aJITOPUTMHUUCCKOTO MBIIIJICHUA,

PAa3BUTHUC MPAKTHYCCKUX HABBIKOB NPOTPAMMUPOBAHUA aJITOPUTMOB PCHICHUA 3a/la4 OIITUMU3 AU

2. MECTO JUCIHUILIVHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

2.1. HucuumnuHa «MeToasl ONTUMHU3AIMHU» OTHOCUTCA K oO0s3aTenpHOM uactu broka 1.
Jucuunauael (MOAYJTH) U KIMEET TECHYIO CBSI3b C IPYTUMHU TUCIUTITHHAMMU.

2.2. B Tabnuie npuBeneHbI IPEAIISCTBYIONINE U MOCIEAYIOIMINE TUCIUIUINHEI, HalpaBIeHHbIS
Ha (HopMUPOBaHUE KOMIIETEHITUN JUCITUTUIMHBI B COOTBETCTBUU ¢ MaTpuliel komrereHuuii OI1.

IIpexmecrByronue 1 nocjaeAyOUue TUCHUINIMHBI,
HaNpaBJIeHHbIEe HA (POPMHUPOBAHHE KOMIIETEHINH

13‘?1 [IpenmecTByromye TUCUUATIINHBL [Tocnenyromue qUCHUTIIINHEL
1. | Maremaruueckuil aHanu3 MareMaTHuecKue OCHOBBI 3alIUTHI HH()OpMAIHH
2. | Teopust BeposTHOCTEN U MarmmmHaHOe 00yUYeHHUE U aHAHM3 TAHHBIX
MaTeMaTH4ecKas CTaTUCTHKA
3. [Ipoexr 3 kypca
Kpunrorpadus




3. INIAHUPYEMBIE PE3YJIBTATbBI OBYYEHUS 11O JUCHUITJIMHE

[Inanupyemble pe3yabTaThl OCBOEHUs 00pa3oBaTenbHOM nmporpammsl (OIT) — koMneTeHIuu
o0ydaromuxcsi OMpeeNaoTcs: TpeOOBaHUSIMU cTaHJapTa Mo HampasieHuto noarotosku 01.03.02
[IpuknagHas Marematvka M MHpOpPMAaTUKa U (OPMHUPYIOTCS B COOTBETCTBUM C MAaTpuULEi

komneteHuii OI1

MaTeMaTHYECKUE MOJICITH
JUTSL pEIIeHus 3a/1a4 B
obmactu
npodeccHoHaATLHOM
JeSITeTbHOCTH

Ne Homep/ HaumeHnoBaHnue B pe3dyabrare u3y4yeHus: AMCUUILIMHBI
/i HHIEKC KOMIIeTEHIINH o0yuarouuecs 10/LKHbI:
KOMIIETEeHI[M U (WIM ee YaCTH)
1 2 3 4
1. OIIK-3 CniocoOeH MpUMEHSITh 1 OIIK-3.1 Oo0Omangaer 0a30BBIMH 3HAHUSIMU
MOIU(DHUIIUPOBATH 0 CYHIIECTBYIOLIUX MaTEeMaTHUYECKUX

MOJCIISIX B pa3JINYHbIX 001acTIX 3HAHUN

OIIK-3.2 ITIpumenser u MOIUPUIHPYET
CYLIECTBYIOIIME MaTEMaTUYECKHE MOJEIIN
JUI PELlIeHUs] IPUKIIaJHBIX 3a7a4

OIIK-3.3 Buaneer meroponoruei
MaTEeMaTHIECKOTO MOJICITUPOBAHUS JIJIS
pelIeHus 3a1a4 B 00J1acTH

PO eCCUOHATBHBIX HHTEPECOB




4. CTPYKTYPA U COAEPKAHUE JTUCIUIIJIMHBI

4.1. OFBEM JJUCHUIJIUHBI U BU1bl YYEBHOMN PABOTHI

Buna yueOHoii padoThI Bcero yacos CemecTpnl
Ne 5
Yacos

1 2 3
AynuTopHasi KOHTAKTHas padora (Bcero) 54 54
B ToM guce:
Jlexuun 18 18
[IpakTrueckue 3aHATHS 36 36
KonTakTHass BHeaynuTopHas padora, ¢ mom 2 2

qucie.

WNupuBuyanbHble U IPYIIIOBLIE KOHCYJIBTALUN

CamocrosiTeibHas padoTa o0y4yaromerocst 61 61
(CPO) (Bcero)

Pacuemno-epaghuueckue pabomol 20 20
Tloozomogka k npakmu4eckum 3aHamusm 20 20

Tloozomoexa k mecmupoeanuio

Iloozomoska Kk npoMeNcymouHoMy KOHMPOIIO

Ipopabomxka nexyuii 5 5
IIpomexyTouna | sx3ameH (J) Ok )
sl aTTecTaANus B TOM 4YHCJIE:

[Ipuem 7Kk3., yac. 0.5 0,5

Koncynpranus, yac. 2 2

Kontpounb 24,5 24,5
UTOIO: Yacos 144 144
O6mas 3ad4. ell. 4 4
TPY10€MKOCTh




4.2. COAEP KAHUE JUCHHUIIJINHbI

4.2.1. Pa3pgenn! (TeMbl) TUCHUILJIMHBI, BUbI Y4eOHOH NeATeIbHOCTH H ()OPMBI KOHTPOJISI

Buapl yueOHoii 1eATeJIbHOCTH, DopMbI
BKJIKOYAasl CAMOCTOSITEIbHYIO PadoTy TeKylei u
Ne HanveHOBAHMe 00yYarIuXcs NMPOMeKYTOUHOM
n/ i — (B yacax) arTecTaluu
n (0DO)
J JP | 113 | CPO Bcero
1 2 3 4 5 6 7 8
Cemectp 5
1. | Pasgen 1. Benenune. 2 6 18 26 Konnoksuywm,
OcHOBHBIE IOHATHUS pacyeTHo-
3a/1a4yu ONTHUMU3ALUN rpacduyeckas
pabora,
TECTOBBIN
KOHTPOJIb
2. | Pazgen 2. Pemenue 6 10 18 34 Komnnoxsuyw,
ONTUMU3AIMOHHBIX U pacyeTHO-
MHOTOKPUTEpPHUATIBHBIX rpaduueckas
3amay pabora
TECTOBBII
KOHTPOJIb
3. | Pazgen 3. Metoasl 4 10 18 32 Komnoxsuym,
pelieHus pacueTHo-
AKCTpEMaJIbHBIX 3a/1a4 rpaduueckas
qutst byakumid u 3JITT pabora
TECTOBBII
KOHTPOJIb
4. | Pa3gen 4. YncneHnole 6 10 7 23 Komnnoxsuywm,
METO/]Ibl 0€3yCIIOBHOM U pacueTHo-
YCIIOBHOM rpadudeckas
ONTUMU3ALINHA pabora
TECTOBBII
KOHTPOJIb
KonrakTHas 2 WHIUBUTy AJIbHBIE
BHEayIUTOpHAas paboTa U TPYIIIIOBBIE
KOHCYJIbTAIIUHI
Koncynbranus 0,5
KonTtposb (24,5)
HToro yacos B 5 cemectpe: 18 36 61 144
Bcero: 18 36 61 144




4.2.2. JIeKIIHOHHBIN KypC

Ne HaumeHoBaHue Bcero
HaumenoBanue Conep:xkanue
n/ pasieia TeMBbI JIEKIHH JIEKIINH *lacon
n (0DO)
1 2 3 4 5

Cemectp 5

1. | Paspen 1. Beenenue. Tema 1.1 OcHoBHBIE | OCHOBHBIE TEPMHUHBI
OCHOBHBIE TOHSTHS MOHSATHUSA U OTIpEeJICTICHUSI.
3a7a4n ITousarue
ONTUMH3ALINU Tema 1.2 «ONTUMYM» 4

Pa3nooGpasue Maremarnueckast
KpUTEPUECB MOJIEJIb U
ONTUMHU3AIINU MOJIETTUPOBaHUE.
Bekropnas nenesast | IloctanoBka 3anaun
byHKIUSA ONTUMHU3AIIHH.
PasznooOpasue
KpUTEpUEB
ONTUMU3ALNH
IleneBas QpyHKIMS
BekropHas neneBas
GbyHKIHSL.
MHoxkecTBO
JIOTTYCTUMBIX
peLICHU.

2. | Pazgen 2. Pemenue Tema 2.1 3agaua o 3amava o
ONTUMU3ALUOHHBIX U Ha3HAUYCHUU Ha3HAYECHUU
MHOTOKPHUTEPHUATBHBIX T re— LleneBast pyHKUIMS
3a1a4 Jlexcukorpaguieck

rpaguieckas ast ONTUMU3ALINA.
ONTHMHU3ALIUS anaua 6
Tema 2.3 MeTtoasl MHAMAIECKOTO
JMHAMHIHECCKOTO MpOrpaMMHUpPOBaHUS
pOTPAMMHUPOBAHUA | 10 reppnonTMU3a
. [Ipo6nema -
3aMCHEI Jluneiinas popma.
O6OpyH0BaHHH MyJ'II)TI/IHHI/IKaTI/IBHaSI
Tema 2.4 IokpeiTns | [[d. [{® suza
N-BEPIINHHOTO MINMAX u
rpada MAXMIN.
apoCOYETaHUSIMU O Buna
«pacCTOAHUC 10
nacaJIbHON TOYKID).

3. | Paznmen 3. Meroabl Tema 3.1 Teopus Teopema
pelieHus MOTPEIIHOCTH Beiiepmrpacca.
SKCTpEMaJIbHBIX 3a/1a4 Breimyxnas u 4
st pyaknuid u 3JIT1 Tema 3.2 Bemykad BOTHYTasi PyHKIIHH.

U BOTHYTas MeTojHKa

byHxwn HaXO0XKJICHUS
JKCTpEeMyMa Ha

Tema 3.3 . WHTEpBale.

I'papureckuit YcnoBuss MUHEMyMa




METO[ BBITYKJIBIX
ONITHUMU3ALAHN IS GyHKIHA.
3JII1 3agaun TMHEHHOT O
MIpOrpaMMHUPOBAHUS
I'paduueckuit
METOJ
ONTUMU3ALMH JIJI51
3JII1.
4. | Paznen 4. Yucnenarle Tema 4.1 ITouarue o
METOJIbI 0e3yCIOBHOW 1 | OnTHMH3aIsS YUCJICHHBIX
YCIIOBHOM YU CJIEHHBIMU METOJIax
ONTUMU3ALUU METOAaMU: METO]1 ONTUMU3ALNU 4
JTUXOTOMUH, METOl | MeToa TMX0TOMUU
30JI0TOTO ceueHus, | Mertoj 30J10TOro
Mmetona HeioToHa, CEUEHUS
Meron Takepa- Meron Herorona
Kymna. Meron Takepa-
Kyna
HToro yacos B cemectpe: 18
Bcero: 18
4.2.3. JIaGopaTopHblii IPAKTUKYM (HE TIPEINONaraeTcs)
4.2.4. IlpakTyeckue 3aHITUSA
HaumenoBanue Conep:xxanue Bcero
Ne HaumenoBanmue
pasaeJa NMPaKTHYECKOT 0 Yacos
n/ NPAaKTHYECKOr0
AUCUMIIIMHBI 3aHATHS
I 3aHATHUSA (O(I)O)
1 2 3 4 5
Cemectp 5
11Pa3nen 1. Beenenune. | Mudopmanmonnas N3yqnts
1 IOCHOBHBIG IIOHSATUS TEXHOJIOTUA ITIOUCKa UHCTPYMCHTAJIbHBIC
3aJ1a4M ONITUMH3AIINH OIITUMAJIBHOT'O BO3MOXXHOCTHU 6
pelieHus B cpesie MicrosoftExcel mus
MicrosoftExcel pereHus 3a1aq
OIITUMU3AIIUU:
WHCTPYMEHTapUHU
«TIOUCKA PEIICHUN»
2| Pa3nen 2. Pemrenne 3agada o JIuuetinele
ONTHUMHU3ALMOHHBIX U | Ha3HAYCHUHU peliaroiue npaBuia
MHOT'OKpHUTEpHUaIbHbl | Pemmts u 6
X 3a7a4 AQHAJTUTUYECKHU U

pean30BaTh Ha
OJTHOM M3 SI3bIKOB

MPOrPaMMHUPOBAHU

s

Muorokpurepuans | Haxoxnenue 1IM,
Had 3a71a4a O IIMA, nuHeliHas
COBEPIIEHHBIX CBCPTKa KPUTCPUCB,
1aPOCOYCTAHMSIX JeKCUKO-Tpaduaeckas

OIITUMHU3AIMs . HA




OCHOBHBIC TTOHATHSA
3aJa4u
OINTHUMM3allNN

TECTOBOMY
KOJUIOKBUYMY.

ITonroroBska

3JIEKTPOHHBIMU UCTOYHHUKAMU. [ToAroTOBKA K
KOHTPOJIIO.

K

NpUMeEpe 3a1a4H O
Pemmites COBEPUIECHHBIX 6
AHAJIMTHYECKH 1 [apoCOYETAHUSIX.
peanu3oBaTh Ha %I/I&’)“"&(I’IIDH“HKE‘THBH”
OJTHOM M3 SI3bIKOB : BHa
HﬁOFpaMMI/IpOBaHI/I MINMAX u
MAXMIN. LI® Buma
A «PacCTOSIHUE JI0
UJICAJIbHONU TOYKH.
Anroputwm pemenus | [IpuHImn
3aj1a4d O 3aMeHax ONTHMAIbHOCTH
aBTOMOOHJIS JMHAMUYECKOTO
POrpaMMUPOBAHMS. 6
[IporpammupoBanu
€ 3aJ1a4d 3aMCHBbI BrruncaurensHas
060pyI0BAHNS Ha cxema JII1 na mpumepe
OJIHOM M3 S3bIKOB pCHICHHA 3a/1a41 O
NporpaMMupoBanus | 33MEHE 000py/I0BaHHs
I'paduueckuit ITocTaHoBKa 3a/1a4n
Pasnen 3. Meronbl METO/I pEIICHHS JIMHCHHOM
peleHus 3aJ1a4 JUHEHMHOT O OUTUMH3AINH
3KCTPEMAIBHBIX mporpaMMupoBanu | 1IPMMEpBI 3a%a4
3amaq Uit YHKIMHA U | o OKOHOMHKH, 6
3710 Zé)nBoaaﬁlﬁe K
Jagam
IIporpaMMupoBaHHu I'paduueckuii MeTO
€ rpaguieckoro pELIeHus TPOCTENIINX
METO/Ia PEIICHHS samaa JITT
3agad JII1 Ha omHoM
U3 S3BIKOB
pOrpaMMHUPOBAHHMS
Paznen 4. Metona TUXOTOMUH | YHCIEHHBIE METOIBI
UucnaeHHple MeTOIBI | MeToz 3010TOro ONTUMH3ALIH.
0€3yCIIOBHOM 1 CeueHus AITOPUTMBI HX
YCIIOBHOM Meton HeroToHa PCIICHUA 6
OTNITUMHU3AIHH Meton Takepa- Texcrsl nporpaMm Ha
Kyna OJIHOM M3 S3BIKOB
pOrpaMMHUPOBAHHKS
Hroro yacos B 5 cemecrpe: 36
Bceero: 36
4.3. CAMOCTOSATEJIBHAS PABOTA OBYYAIOLIEI'OCS
Ne HauMeHnoBaHnue Beero
/m | pa3aesa IMCUMILIHHBI Buet CPO Hacon
" (0®O0)
1 2 3 4
1. Paznen 1. Beenenue. PaGota ¢ KHIKHBIMH HCTOYHHKaMHu. PaboTa ¢ 18




2. Paznen 2. Pemenne Pabora ¢ KHHKHBEIMU UCTOYHHKAaMH. PaGota 18
ONTHUMM3AIMOHHBIX U C DJICKTPOHHBIMU UCTOYHHUKaAMHU. HOZ[FOTOBK&
MHOTOKPHTEPUATIBHBIX | K TECTOBOMY KOHTPOJIO. IToaroroska k
3a/a4 KOJUTOKBUYMY.

3. Pasznen 3. Metobl Pabora ¢ KHHKHBIMU UCTOYHHKAMH. PaboTa 18
pelenus C 9JICKTPOHHBIMHU MCTOUYHUKaMU. [Toarororka
SKCTPEMAaIbHBIX 33134 K TeCTOBOMY KOHTpoJIto. [loaroroBka k
st Gysxuuii u 3J11 KOJUTOKBUYMY.

4, Paznen 4. Yucnenurle Pabora ¢ KHHKHBEIMU UCTOYHHUKAaMH. PaGoTa 7
METOObI 6G3YCHOBHOﬁ u | C OJICKTPOHHBIMU UCTOYHHUKAMU. IToaroroska
YCIIOBHOI K TeCTOBOMY KOHTpOJIt0. [loaroToBka k
ONITHMHM3AIIH KOJUTOKBUYMY.

Hroro yacos B 5 cemectpe: 61

Bcero: 61

10



5. IHHEPEYEHDb YYEBHO-METOJHYECKOI'O OBECIIEYEHMUSA JJIA
CAMOCTOSATEJBHOU PABOTHI OBYUYAIOLIUXCHA ITO JUCHUIIJIMHE

5.1. MeTonnueckue ykazanus J1Jisl IOATOTOBKHU 00y4alOIMXCS K JIEKIIHOHHBIM 3aHATHAM

JIeKIMH COCTaBISIOT OCHOBY TEOPETHYECKOro OOydyeHHs U Jal0T CHCTEMaTU3MpPOBAaHHBIE
OCHOBBI HAYYHBIX 3HAHUH MO JUCLMIUIMHE, PACKPBIBAIOT COCTOSIHHME WU TEPCHEKTUBBI Pa3BUTHUS
COOTBETCTBYIOIIEH 007acTH HayKH, KOHLEHTPUPYIOT BHHUMaHHE oOydwaromuxcs Ha HauOolee
CJIOKHBIX M Y3JIOBBIX BOIIPOCAX, CTUMYJHUPYIOT UX aKTHBHYIO MO3HABATEJIbHYIO AESITEIbHOCTD U
CHOCOOCTBYIOT ()OPMHUPOBAHUIO TBOPUECKOTO MBIIUICHUS.

BenymuM MeTonoM B JIEKIIMM BBICTYNAET YCTHOE H3JIOKEHHE Yy4uyeOHOro Marepuala,
COIIPOBOKAAIOIIEECS UCIIOJIB30BaHNE MYJIbTUMEINA anlapaTyphbl.

Jlexuus siBisieTcs HCXOAHON (OpMOIL Bcero yueOHOro mpolecca, UrpaeT HallpaBJIsIFOILyIo U
OpPraHM3YIOIIYI0 POJb B CAMOCTOSITEIBHOM H3YYEHUM MNpeaMeTa. BakHeimas poip JIEKIUU
3aKJII0YAETCs B JINYHOM BO3JICHCTBUM JIEKTOPA HA ayJUTOPHIO.

OcHOBHas TUAAaKTUYECKas IeNb JIEKIUU - 00ecliedeHne OpUEeHTHUPOBOYHOM OCHOBBI JJIS
JTanbHENIIero ycBoeHusi yueonoro mMarepuana. [loctpoenue nekuuii mo aucuuriuinae « MeToss
ONTHMHU3ALMKU» OCYIIECTBISAETCS HAa OCHOBE IPHUHLUIIOB HAYYHOCTHU (TIPEATOIAracT BOCIIUTAaHUE
JUAJIEKTUYECKOT0 NOJX0/ia K U3y4aeMbIM IIpeIMeTaM U SIBJICHUSM, IUaJIeKTHYECKOIO MbIIIIJICHHUS,
(opMHpOBaHUE MPABUIIbHBIX MPEACTABICHNH, HAYUYHBIX TOHATHIH U YMEHUS TOYHO BBIPa3UTh UX B
OTpeieNIEeHUsIX U TEPMUHAX, IPUHATHIX B HAYKE)

Ha nexuusx pacKpbIBarOTCsI OCHOBHBIE TEOPETUYECKHE ACIEKTHI, IPUBOISATCS IPUMEPHI
peanu3alnyy Ha MpaKkTUKE, OCBEIIAETCS JOCTUTHYTHINH YPOBEHb (popMaNu3aliy JIEATEIbHOCTH 10
aBTOMATH3ALMH ITPOLIECCOB.

Crneuunguryeckoil yepToil M3y4yeHHsl JTaHHOTO Kypca SBISETCS TO, YTO NpUOOpEeTeHHe
YMEHUH U HaBBIKOB pabOThl HEBO3MOXHO 0€3 CHCTeMaTHMYeCKOW TPEHUPOBKH, KOTOpas
OCYIIECTBJISIETCS Ha MPAKTUUECKUX 3aHATHUSAX.

OcCHOBHOE BHUMAaHHE B JIEKIUM COCpPEIOTAYMBAETCA Ha TIJIyOOKOM, BCECTOPOHHEM
PacKpBITUH TJIaBHBIX, Y3JIOBBIX, HaOOJIee TPYJHBIX BOIPOCOB TEMBbI. YK€ Ha HauaJbHOM 3Tare
HOJTOTOBKH JIEKIIMHU PEIIAETCs] BOIPOC O COOTHOLIEHUN MaTepHajoB yueOHUKA U JICKIUH.

Jliig Toro 4To6b! JIeK1us AJis o0yyaroierocs Obljia Mpo1yKTUBHOM, K HEMl HaJl0 TOTOBUTHCS.
[ToaroroBka K JIEKLIUN 3aKJIFOYAETCS B CIEAYIOLEM:

- Y3HaTh TeMY JEKIUH (110 TEMaTUYECKOMY IUIaHy, 110 MHPOpPMAIUH JIEKTOpa),

- IPOYMTATh YUE€OHBII MaTepua o yueOHUKY U y4eOHBIM TOCOOUSIM,

- YSICHUTBh MECTO MU3y4aeMoU TeMbI B cBOEH Mpo¢eCcCHOHATbHON MOITOTOBKE,

- BBIIIMCATh OCHOBHBIEC TEPMUHBI,

- OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI 110 TEME JIEKLIUH,

- YSICHUTB, KaKue y4eOHbIe 3JIEeMEHTBl OCTAJIUCh HESCHBIMH,

- 3aMKcaTh BOIPOCHI, KOTOPBHIE MOKHO 331aTh JEKTOPY Ha JIEKIHH.

B Xome NeKIMOHHBIX 3aHATHH OOy4arOIIMHCS JOMKEH BECTH KOHCIIEKTHPOBAaHHE Y4eOHOro

MmaTepuaina. OOpaiiaTe BHUMaHUE Ha KaTETOpuH, GOPMYJIMPOBKH, PACKPBIBAIOIINE COAEPKAHUE TEX UITH
UHBIX SBJICHUHA M TNPOLECCOB, HAyYHBbIE BBIBOJIBI M MPAKTHUUYECKHE PEKOMEHAALUH, MOJOKUTEIbHBIN
ONBIT B OPaTOPCKOM HCKyccTBe. JKenmaTeslbHO OCTaBUTh B pabOuYMX KOHCIEKTax IOJs, Ha KOTOPBIX
JIeJIaTh IOMETKU U3 PEKOMEHI0BaHHOM JINTEPATYPBI, JONOJIHAIOLINE MaTEpUai IPOCITyIaHHOM JIEKIUHY,
a TaKXe MOJYEepPKUBAOIINE 0COO0YI0 BaXKHOCTh TE€X WJIM MHBIX TEOPETHUECKHUX MOJIOKEHUH. 3a1aBaTh
IIPENOAABATEIIO YTOUHSIOIME BOIIPOCH] C LENBIO YSICHEHUS TEOPETUUECKUX OJIOKEHUH, pa3peleHus
CHOPHBIX CUTYyalMil. YKa3aHHs [0 KOHCHEKTUPOBAHUIO JIEKIUI:- HE HYXHO CTapaThCs 3alucaTh BECh
MaTepuai, 03ByUYeHHBIN mpernoaasareneM. Kak npaBuiio, JIEKTOPOM JIENAOTCS aKIIEHTHI Ha KIIFOUEBBIX
MOMEHTaXx JIEKIIUHU JJI Hayajla KOHCTIEKTUPOBaHMUS;

- KOHCIICKTUPOBAaHUC HeO6XOI[I/IMO HA4YMHATh IIOCJIE OIJIAlIEHUEM TJIaBHON MBICIH JICKTOPOM,
nepea HadyajioM €€ KOMMCHTHUPOBAHMA

- BBIACJICHUE TJIAaBHBIX MBICJICH B KOHCIIEKTE APYIr'uM IBCTOM uenecoo6pa3H0 MPOU3BOJUTH BHEC
JICKOWHU C LEJIBIO COKpallCHUS BPpEMEHHU Ha KOHCIICKTUPOBAHUEC Ha camMoi JICKIINH,
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- IPUMEHEHNE COKPAILEHUI IPUBETCTBYETCS,

- Hy’KHO U30€eraTh JJIMHHBIX U CJIOKHBIX PacCy KJIeHUI;

- IOCJIOBHOE KOHCTIEKTUPOBAaHHE OTHUMAET MHOT'O BPEMEHH, T03TOMY HEOOXOAMMO OIyCKaTh
(dpasbl, UMEIOIINE BTOPOCTENIEHHOE 3HAUECHHUE;

- €CIIM B JIEKIIMH BCTPEYAIOTCS HEU3BECTHBIE TEPMUHBI, JIyUIIE BCETO OTMETUTH Ha MOJISAX UX
CYILLIECTBOBaHHE, OCTABUTh MECTO ISl UX MOSCHEHUS U B KOHIIE JIEKIIUU 334aTh YTOUHSIOIIHMI
BOIIPOC JIEKTOPY.

KoHcnexktupoBanue u pereH3upoBaHue, TakKuM 00pa3oM, 3TO POLECC BbIJECIEHUS OCHOBHBIX
MBICJIEH TEKCTa, €r0 OCMBICICHHS U OLEHKH Co/eprKaliencss B HeM HHpopmanuu. JlaHHblii Buj
y4eOHOW padOoTHI ABISETCS BUIOM UHIMBUYabHOM CaMOCTOSTENBHON pabOThl 00yYaroIerocs.
5.2. MeToan4eckne yKa3aHus JJisl IOATOTOBKHU 00y4al0IMXCS K MPAKTHYECKUM 3aHATHAM

B nporiecce moaroToBKM M MPOBEAECHUS MPAKTUUECKUX 3aHATUN 00yJarouecs 3aKperisioT
HOJy4YEeHHBIE paHee TEeOPETUUECKUE 3HAHUS, TPHOOPETAIOT HABBIKU UX MPAKTUYECKOTO
PUMEHEHUS, OIBIT pallMOHAIbHON OpraHU3alK yueOHOM paboThl, TOTOBSTCS K clladye SK3aMeHa.
[TockoyIbKY aKTUBHOCTB Ha MIPAKTUUECKUX 3aHATHUAX SBIIAETCS IPEIMETOM BHYTPHUCEMECTPOBOTO
KOHTPOJIS €ro MPOJABUKEHHSI B OCBOCHUH Kypca, MOJATOTOBKA K TAKUM 3aHATHUAM TpeOyeT
OTBETCTBEHHOT'O OTHOILIECHUSI.

[Ipu moAroToBKe K 3aHATHIO B IEPBYIO OUEPEIb JOJKHBI UCIOIb30BaTh MaTepHall JIEKIUI 1
COOTBETCTBYIOIIUX JINTEPATYPHBIX UCTOYHUKOB. CaMOKOHTPOJIb KA4E€CTBA MTOATOTOBKH K
Ka)KJI0MY 3aHSTHIO OCYILECTBIISIOT, IPOBEPSIsl CBOM 3HAHUS M OTBEYasi Ha BOIIPOCHI JIs
CaMOIIPOBEPKH 10 COOTBETCTBYIOLIEH TEME.

Bx0/1HO# KOHTPOJIb OCYIIECTBISETCS MPENoIaBaTeIeM B BUJIE IPOBEPKHU U aKTyaIH3alu1
3HaHUI 00y4JaroLINXCs 110 COOTBETCTBYIOLIECH TEME.

BbIX0HON KOHTPOJIb OCYIIECTBISETCS MPENoJaBaTeIeM IPOBEPKOM KauyecTBa U MOJHOTHI
BBINOJIHEHUS 3aaHus. [10AroTOBKY K MpaKkTHUECKOMY 3aHATHUIO KaXIbli 0OydaromMics T0JKEeH
HA4yaTh C O3HAKOMJICHHUS C IUIAHOM MPAKTHUUYECKOIO 3aHATHS, KOTOPBIA OTpa’kaeT Cojep)KaHHe
IpeI0KEHHON TeMbl. TIaTebHOE IPOAYMBIBAaHUE U N3YUEHHE BOIIPOCOB IIJIaHA OCHOBBIBAECTCSI HA
npopaOOTKe TEKyIIero Marepuana, a 3aTeM H3yuyeHue O0O0s3aTeNIbHON U JIOMOJHUTEIbHOU
JUTEpaTypbl, PEKOMEHOBAHHOM K JAHHOU TEME.

Bce HOBble MOHATHS MO M3yyaeMOM TeMe HEOOXOJMMO BBIYYHTh HAW3YCTh U BHECTU B
rJIoccapyuid, KOTOPBIN 11e1eco00pa3HO BECTU C CaMOro Hayasla u3y4deHus Kypca. PesynbraT Takoi
paboThl JOMKEH TPOSBUTHCS B CIOCOOHOCTH oOOydwaromerocs CBOOOJAHO OTBETUTh Ha
TEOPETUYECKHE BOIPOCHI, €T0 BBICTYMJICHUN M YYaCTUU B KOJUIEKTUBHOM OOCY)KJIEHHMH BOIIPOCOB
U3y4aeMOll TeMbl, TPaBUIHLHOM BBINOJIHEHUH MTPAKTHUYECKUX 3aJJaHHM.

[Ipennaraercs cienyromas onopHasi cxema MOATOTOBKH K IMPAKTHYECKUM 3aHATHUSM.

1. O3HakOMJIEHHE C TEMOH MPaKTUYECKOro 3aHATUSA. BrineneHue riaBHOro (OCHOBHOM
TEMbI) U BTOPOCTETIEHHOTO (TIOApa3/iesbl, YaCTHbIE BOIPOCHI TEMBI).

2. OcBoOeHHE TEOPETUUECKOr0 MaTepuasia 1o TeMe ¢ OMOpPOW Ha JIEKIMOHHBIM Marepual,
yueOHUK M Apyrue yuyeOHble pecypcbl. CaMoIpoBepKa: MOCTaHOBKA BOIPOCOB, 3aTparvBarOLINX
OCHOBHBIE TEPMUHBI, ONIPE/IECTCHUS U MTOJIOKEHHUS 110 TEME, U OTBETHI HA HUX.

3. Beimonnenue mnpakTHueckoro 3ajgaHus. OOHapyXeHHE OCHOBHBIX TPYAHOCTEH, HX
pelieHre ¢ TOMOIIbIO JOMOJHUTENBHBIX WHTEIJIEKTyalbHbIX YCUJIMH W/WIK TOAKIIOYEHUS
JIOTIOJTHUTEIbHBIX UCTOYHUKOB HH(OPMAITUH.

OOyyaromuiics Mpy MOATOTOBKE K MPAKTUYECKOMY 3aHSATHIO MOKET KOHCYJIbTHPOBATHCS C
IIPENOAABATEIIEM U NT0JIy4aTh OT HETO HABOASINE PAa3bsICHEHNUS, 3aJaHUs ISl CAMOCTOSITEIIbHOU
paboTHI.

JIuJaKkTHUeCKue e  IMPaKTHYECKOro  3aHATUsA: yIIyOJieHHe, CUCTeMaTH3alus |
3aKperyieHUe 3HAHUMU, MpeBpallleHue UX B YOEKICHHs; MPOBEpKa 3HAHWMU; NMPUBUTHUE YMEHUH U
HaBBIKOB CaMOCTOSTENIbHONW pabOThl C KHUIOW; pa3BUTHE KYJIbTYphl peu, POPMUPOBAHUE YMEHHUS
apryMEHTHPOBAHO OTCTAaMBaTh CBOIO TOYKY 3PEHHS, OTBEUATh Ha BOIIPOCHI CIyIIATEeNel; yMEHHE
CJIylIaTh JPYTHX, 3a7aBaTh BOIIPOCHI.

3ajaun:  CTUMYJIMPOBAaTh  PETyJIIpHOE  HW3y4YEHHE  IPOrpaMMHOr0  Marepuana,
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MIEPBOMCTOYHUKOB; 3aKPEIUISATh 3HAHUA, MOJYYCHHbIE Ha YPOKE U BO BpPEMsl CaMOCTOSTENbHOM
paboThl; oboramare 3HaHUAMU Oyarojapsi BBICTYIUICHUSIM TOBAapUUIEH M y4YUTENs Ha 3aHATUH,
KOPPEKTUPOBATh PaHEE MOyUYCHHbIE 3HAHMUS.

QYHKINN TPAKTUYECKOTO 3aHATHUSA:

-y4yeOHas (yriyOsieHne, KOHKpeTH3allysl, CHCTEeMaTH3alUI0 3HAHUM, YCBOCHHBIX BO BpeMs
3aHSATUHN U B TIPOLIECCE CAMOCTOSITEILHOM MOATOTOBKH K CEMUHAPY);

- pasBuBamomas (pa3BUTHE JIOTUYECKOTO MBIIIJICHUS yYaluXxcs OOydYarommxcs,
npuobpeTeHne HMMHU yMEHHMH paldoTaTh ¢ pa3IMYHBIMU JINTEPATYPHBIMH HCTOYHHUKAMH,
dbopMupoBaHrEe YMEHU U HABBIKOB aHaH3a (GakToB, SIBICHUHN, MPOOIEM | T.1.);

- BOCIHTATENIbHAS (BOCIUTAHHE OTBETCTBEHHOCTH, Pa0OTOCTIOCOOHOCTH, BOCITHUTaHHE
KyJbTYypbl OOIIEHUS W MBIIJICHHS, IPUBUTHE MHTEpeca K M3YUYCHHIO TMpeaMeTa, (OpMUpOBaHUE
NOTPEOHOCTH pallMOHAIM3AIMN 1 y4eOHO-[103HABATEIBHOMN JIEATEIBHOCTH U OPTaHU3allUU 10CYTa)

- JUArHOCTHYECKas -KOPPEKIMOHHYI0O U KOHTPOIUPYIOUIYIO (KOHTPOJb 332 KaueCTBOM
YCBOCHHS OOYYaIONIMMHKCS Y4eOHOTO MaTepuasa, BBISBICHHUE MPOOCIIOB B €r0 YCBOSHUH U WX
MIPEOOTICHHUS)

- OpraHu3aiys CaMOCTOSITENFHOW paboThl O00ydYalomMXCsl COICPKHUT OOBSICHEHHE
COJIep’KaHusl 3a/lay, METOJAMKH €ro BBIMOJIHEHHS, KPaTKYyI0 aHHOTAIMI0 PEKOMEHIOBAaHHBIX
HUCTOYHUKOB HHq)OpMaHI/IH, MPEATTOKCHUA 110 BBIMTOJIHCHUIO MHANBUAYaJIbHBIX 3a)IaHI/II\/JI.

5.3 Metoanyeckue yKa3aHus 0 CAMOCTOSITEJIbHOI padoTe 06yuarommxcst

CamocrosarenbHass  pabora  oOy4aroImuxcs  OpeArnonaraeT — pasiudHble  (HOpMBI
WHAUBUAYAIbHON y4eOHOW JesTeIbHOCTH: KOHCIEKTHPOBAaHHME HAy4YHOH JHUTEparypbl, cOop U
aHaJIM3 mpakThueckoro marepuana B CMMU, npoexkTupoBaHME, BBIIOJHEHHE TEMAaTUYECKUX H
TBOpYECKUX 3aJaHuil U mp. Beibop Gopm M BUAOB caMOCTOSTENBbHON pabOThI ompenensercs
UHIMBUAYQIbHO-TUYHOCTHBIM ~ TOAXOJOM K OOYYEHHIO COBMECTHO IIperojaBaTesieM H
00ydJaronmmcs.

5.3.1. MeToauvecKkue yKa3aHus 10 MOATOTOBKE K KOJJIOKBHYMY.

[ToaroroBka K KOJUIOKBUYMY HAaUMHAETCS C KOHCYJIbTALUU MPENoAaBaTesi, Ha KOTOPOi OH
pPa3bICHIET Pa3BEPHYTYIO TEMATHKYy MPOOJIEMBI, PEKOMEHAYET JHUTEPaTypy IS HU3yUYCHUS WU
OOBSCHSIET M OOBACHSET POIEAYPY POBEICHUS KOJUIOKBUYMY.

[TogroroBka BkIOYaeT B ce0s W3yYeHHWE KOHCIEKTa JICKIUH, PEKOMEHIOBAHHOM
JTUTEpaTypHI U (M0 yKa3aHUIO MPEToAaBaTelis) KOHCTIEKTHPOBAHNE BAXKHEHIIINX UCTOYHUKOB.

KomnokBuym mpoBoautcst B hopMe WHIWBHUIYATHHOU OECEeNbl ¢ KaKIbIM 00YYarOIUMCS
wi Oecenpl B HeOompmx rpymnmnax (3-5 denoBek). OObIMHO MpemnojaBaTellb 334aeT HECKOIbKO
KpaTKUX KOHKPETHBIX BOMPOCOB, MO3BOJISTFOIINX BBISICHUTH CTETICHb TOOPOCOBECTHOCTH PAbOTHI C
JUTEPaTypOii, KOHTPOJIUPYET KOHCTIEKT. [{anee Goee moapoOHO 00CyKaaeTcs Kakas-11ub0 CTOpoHa
MpOOGJIEMBI, YTO MO3BOJSET OLEHUTh YPOBEHb MOHMMaHUsA. OOydaromuMes JaeTcsi BO3MOKHOCTb
BBICKA3aTh CBOE€ MHEHHE, TOYKY 3pEHHs, KPUTHUKY IO OINpeAesieHHbIM BompocaM. llpu
BBICKa3bIBAaHUH TPEOYETCS apryMEHTUPOBAHHOCTh U 000OCHOBAHHOCTH COOCTBEHHBIX OIICHOK.

5.3.2. MeToau4ecKue yKa3aHus 10 MOATOTOBKE K TECTOBOMY KOHTPOJIIO.

TecTsl — 3TO BONPOCH! WIN 3a/1aHus, IPEyCMATPUBAIOLINE KOHKPETHBIHN, KPaTKUH, YETKUI
OTBET Ha UMEIOIINECS ITAJIOHBI OTBETOB.

[Ipu camoCTOATENBHON NOJATOTOBKE K TECTUPOBAHUIO 00yUaromeMycs He00X0AUMO:

a) TOTOBACH K TECTUPOBAHMIO, TMpopaboTaiiTe WHPOPMAIMOHHBIN MaTepuan 1o
mucuuruiiHe.  [IpokoHCynbTUpYHTECh C TMpenojaBaTeieM [0 BONpPOCYy BbIOOpa ydeOHOM
JUTEPaTyphl;

0) 4eTKO BBIICHUTE BCE YCJOBUS TECTHPOBAHUS 3apaHee. Bbl JOIKHBI 3HATh, CKOJBKO
TECTOB OyJeT NpEeAsIoKEeHO, CKOJIbKO BPEMEHH OTBOJUTCS Ha TECTUPOBAaHUE, KakoBa CHCTEMa
OLIEHKH pe3yJIbTaTOB U T.A.
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B) IpucTynas K paboTe ¢ TecTaMM, BHMMATEIbHO M J0 KOHIA IPOYTUTE BOIPOC U
npejjaraéMbple BapHaHThl OTBETOB. BriOepure mpaBuibHbIE (MX MOXKET ObITh Heckosbko). Ha
OT/IEJIbHOM JIUCTKE OTBETOB BBIMUIINTE PPy BOIpoca U OYKBbI COOTBETCTBYIOIINE PABUIbHBIM
OTBETaM;

') €CJIM BCTPETWIM YPE3BBIYAHO TPYAHBIN BOIIPOC, HE TPAThTE MHOI'O BPEMEHM HA HETO.
[lepexoaure k Apyrum tectam. BepHuTech K TpyIHOMY BOIPOCY B KOHIIE.

1) 00s13aTeNIbHO OCTaBbTE BpeMs JUIsl IPOBEPKHU OTBETOB, YTOOBI M30€kKaTh MEXaHUYECKUX
OLINOOK.

5.3.3 MeToaunueckue yKa3anusi 1o BbINOJHEHHIO pacueTHO-rpaduueckas paGoTsl

PacuetHo-rpadpuueckas pabota odopmisgercs B pacleyaTaHHOM WM PYKOIIMCHOM
BapuanTe. Homep BapuanTa BeIOMpaeTcs MO MOPSAKOBOMY HOMepY crucka oOyuatomuxcs. PI'P ¢
JpyrMM HOMEpPOM BapuaHTa HE 3a4UThIBalOTCA. PaboTa BBIMOJIHAETCS aKKypaTHO, B Ciydae
PYKOIHMCHOTO O(OPMJIICHHSI YTEHUE €€ HE JOJDKHO BBI3BIBATH 3aTPyIHEHHH.

PI'P noimxHa cOCTOSATH U3 TUTYJIBHOTO JINCTA U OCHOBHOM YacTH. J[OMMyCcKaeTcsi BKIIOUECHHE B
paboTy NpUIOKEHUH, CcoAep)KalMx TaOJaMIbl, PUCYHKH, MOJY4YeHHble Ha KoMmmbioTepe. Ha
TUTYJIHOM JIUCTE 00513aTeNbHO yKa3bIBaeTCsl HaMMeHoBaHue aucuuiuinabl, @O obyuatomierocs,
rpymmna, BapuaHT 3aaanus, MO npenonaBatens. BeinonneHHas u odpopmiieHHast paboTa JT0JKHA
OBITH MpeICTaBJICHA MPENoaBaTeIo He o3/JHee, ueM 3a 10 aHe 10 Havaia CecCuu.

B ocHoBHOI uwactu PI'P o pemeHuss kaxaoi 3ajadu JOJKHBI ObITh MPEACTaBICHBI
COOCTBEHHBIE JlaHHBIE: BapHaHT 3aJaHUd, (QOPMYJIUPOBKA 3aJaHMsI, YHUCICHHbIE 3HAYEHUS,
COOTBETCTBYIOIIME CBOeMYy BapuaHTy. Jlamee JODKHO OBITh TPENICTaBICHO pELICHHE C
pacuugpoBkoit  GopMyaT M TOCIENOBATEILHOCTH JelicTBUil. Bce BbIUMCICHUST CHadana
NpPEACTaBISAIOTCS B BHJE PAacyeTHBIX (popmyii, 3aTeM B (OpPMYJbl MOJICTABISAIOTCS YHCICHHbIE
3HAYEHUS U 3alUCBIBAETCS OTBET C YKa3aHHEM €AMHULl H3MepeHud (0e3 NpOMEKyTOUHBIX
pacueToB). Bce BEIUnCIMTENBHBIE TPOLEAYPBI CIIELYET IPOU3BOIUTE C TOUHOCTHIO 10 0,01.

IIpome:xxyToyHast aTTecTanus

IIo wroram cemectpa mpoBoauTCA OHK3aMeH. I[Ipu moaroroBke k cpade dK3aMeHa
PEKOMEHIyEeTCs II0JIb30BAThCSl MAaTEPUAIAMM JIEKIIUU U NPAKTUYECKUX 3aHATUN, U MaTEepUATIAMH,
U3yYEHHBIMHM B XOJI¢ TEKyIel CaMOCTOATENbHOM paboThl. DK3aMEeH MPOBOJUTCA B YCTHOM Win
MUCBMEHHOU (hopme.

6. OBPA3OBATEJIBHBIE TEXHOJIOT'MA
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Ne . Oo0pa3oBartesbHbIe Bcero
n/n Buk1 yueoHol padorst TeXHOJIOT UM Yacos
(0®0)
1 2 3 4
Cemectp 5
1. Jlexyus « PaznooOpasue KpuTepren IIpobnemnas, Memoo 2
ONTUMU3ALIHI M03208020 UMYpMA
2. Jlexyus « Bexkropnas neneBas Gyukuus» | Ilpobremnas, Memoo 2
H M03206020 wimypma
3. Jlexyus «OCHOBHEBIC IMOHATHS METOAA IIpobremnasn 4
JUHAMUAYECKOTO MPOTPaMMUPOBAHUS» Memoo M03208020
wmypma
4. Jlexyus «IloxpbiTus Ilpobremnas Memoo 4
N-BEpUIMHHOTO Tpada NapOCOYETAHUSIMIY» | MO3208020 WMYpMA
5. Jlexyus «Teopus morpemiHoCT» Ilpobremnas 2
6. Ilpaxmuueckoe 3ansamue Tpenune Memoo
«IIporpammupoBaHue 3a/1a4u 3aMEHbI M03208020 Wmypma 4
000pY/IOBaHUS HA OJIHOM W3 S3BIKOB
IIporpaMMHUpPOBaHUSA
7. Ilpaxmuueckoe 3auamue «Meton Tpenune 2
JUXOTOMUU»
HToro yacos B 5 cemecTpe: 20
Bcero: 20
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7. YYHEBHO-METOAUYECKOE H ”THOOPMAIIMOHHOE OBECIIEYEHHUE
YYEBHOU JUCHUTIJIMHBI

7.1. IlepeyeHb OCHOBHOI1 U /I0TIOJHUTEJIbHOI y4eOHOH JUTEepaTyphI
Cnucok OCHOBHOM JIMTEPaTyphI
1. XKunkosa H.B. MeTonbl ontumusaiuu cucteM : yaeOHoe nocobue / XKuakosa H.B., MensuukoBa
O.1O.. — Caparos : Aii [Iu Op Meaua, 2018. — 149 c. — ISBN 978-5-4486-0257-3. — Tekcr :

anextponnbid // IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/72547.html . —
Pexxum noctyna: ans aBropusup. nonb3osateneit. - DOI: https://doi.org/10.23682/72547

2. Muniene A.A. Metoasl ontumu3aiuu. B 2 gactax. U.1 : yueOHoe mocobue / Murens A.A.,
[llenectoB A.A., Pomanenko B.B.. — Tomck : ToMckuil rocyJapCTBEHHBIM YHHUBEPCHUTET
CUCTEM YTpaBJeHUs U paanolieKTpoHukH, 2020. — 350 c. — ISBN 978-5-86889-892-1, 978-5-
86889-893-8 (u.1). — Texct : anmektponnslii // LludpoBoit obpazoBarensHbIil pecypc PR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/152890.html

CHuCOK 10N0JHUTEILHON JUTepaTyphl
1. Meroabl onTUMU3ALNY : Y4eOHO-MEeTOANYeCKU KoMIuieke / . — Anmartsl : Hyp-Ilpunr, 2012.
— 128 c. — ISBN 9965-756-18-X. — Tekcrt : anexktponnsiii // IPR SMART : [caliT]. — URL:
https://www.iprbookshop.ru/67099.html. =~ —  Pexum  pgoctyma:  aias  aBTOpU3HP.
nojbp3oBareneiMeToapl  ONTUMM3ALMU [DIEKTPOHHBIM pecypc]:  yd4eOHO-MEeTOANYECKHA
KOMIUIEKC/. — DJIEKTPOH. TeKCTOBbIe NaHHble. — Anmatel: Hyp-Ilpunt, 2012. — 128 ¢. —
9965-756-18-X. — Pexxum goctymna: http://www.iprbookshop.ru/67099.html

2. Mertozap! ONTUMHU3ALMY U TEOPUH YIIPABIEHUS | METOAUUYECKHUE YKA3aHUs K CAMOCTOSATEIILHON
pabote o AucHUIUIMHAM «MeTo/Ibl ONTUMU3AMNY, «MaTreMaTudecKre METOAbl TEOPUU
ynpasieHus» / . — Jlunenk : Jlunenkuit rocyaapcTBeHHBINA TeXHUUECKUH yHUBepcuTeT, ObC
ACB, 2013. — 18 ¢. — Tekcr : anekrponnsiii / [IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/22891.html — Pexum noctymna: ais aBTOpU3HP. MOJIb30BaTENEH

3. INanuayak H.d. MeTtoapl ONTHMH3AIMK : METOJUYECKHME YKa3aHHWs IS IPOBEICHUS

naboparopubix pabor / Ilammagak H.®.. — Jlumenk : Jlumenkuidi TocynapcTBEHHBIN
texunueckuit yausepcuret, ObC ACB, 2017. — 16 ¢. — Texkcrt : anextponnsiii // [IPR SMART
: [caiir]. — URL: https://www.iprbookshop.ru/74404.html . — Pexum nocryma: s

ABTOPHU3HP. MOJb30BaTeNeH

4. Penun C.B. Metonbl ontuMu3anuu : cOOpHUK 3a1a4 u ynpaxHenuii / Peaun C.B., ['anenuna
H.I.. — HoBocubupck : HoBocubupckuii rocy1apCTBEHHbI TEXHUYECKHI YHUBEPCUTET,
2011. — 54 c. — ISBN 978-5-7782-1688-4. — Tekcr : anekrponnsiii // IPR SMART : [caiit].
— URL: https://www.iprbookshop.ru/45389.html . — Pexxum poctyna: ansi aBTOPH3HP.
MOJIb30BaTENe

7.2. [lepeyeHb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOU ceTH «AHTEepHeT»

http://elibrary.ru - Hayunas snektponHag 6ubiavoTeka.
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7.3. UndopManoHHbIe TEXHOJIOTHH, JIULIEH3MOHHOE IPOrPaMMHOe o0ecredyeHue

JIMeH3nOHHOe MPOrpaMMHoOe
o0ecreyeHue

PexBu3uTHI JINIIEH3HIT/ JOTOBOPOB

Antusupyc Dr.Web Desktop Security Suite

JIuuensuonnsiit qorosop Ne 621
Cpoxk aerictBus: ¢ 25.09.2025 no 24.09.2026

Koncynsrant [lnroc

Horosop Ne 7 ot 15.01.2026 .

[udposoii 06pazoBaTenbHBIN pecypc
IPR SMART

Jlunensuonnsiii qorosop Ne 12873/2511 ot
02.07.2025 r.
Cpok neiictBust: ¢ 01.07.2025 r. 10 30.06.2026 r.

CyO0nu1IeH3MOHHBIH JOTOBOP

JIMPA Ne 2066/A o1 21.01.2014 1.

I'oc. koHTpakT
MATLAB Ne 0379100003114000018 ot 16 mas 2014 .
Konekc JInmeH3noHHOE coTNallIeHIe

Ne 5/4072 ot 29.03.2026 .

Becnmatroe I1O

STDU Viewer

LibreOffice, OpenOffice, MoitOduc, Sumatra PDF, 7-Zip, Adobe Acrobat Reader, Lazarus,
Firebird, IBE Expert, VBA, MySQL, Virtual box, Visual Studio Code, StarUML —
yHU(DUIMPOBAHHBIH A3bIK MoaenupoBanus, PostgreSQL. Yuebnas Bepcus, Project,

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJINHbI

8.1. TpeGoBanus Kk ayTuTOPUAM (MOMeELIEHUSIM, MeCTaM) /1Jisl IPOBeIeHUA 3aHATHI

1. YueOoHan AyJAUTOPUSA IJIs1 IIPOBEACHUS 3aHATHIA JJEeKIIMOHHOI0 THIIA

CHGHI/IaJ'II/BI/IpOBaHHaH MeOenb:

Kadenpa nacronpHast — 1mr., mocka menoBast — 11IT., CTynbst — 65 mT., TapThl — 3410T.
TexHuueckue cpencTBa 00ydeHus, cayxalue Ui IpeaocTaBlIeHus yueOHoH nHpopMaIu

OO0JBIION ayAUTOPUH:
DKpaH Ha ITaTuBe — | MmT.
[Ipoektop — 1 mir.
HoyTtOyk— 1 miT.

2.Y4yeOHast ayIMTOPUA JIsl MPOBEACHUSA 3AHATHI CEMUHAPCKOI0 THIIA, KYPCOBOI0
NMPOEKTHPOBAHMS (BbINOJTHEHHE KYPCOBBIX Pad0T), IPYNNOBbIX M HHANBHAYAJIbHBIX
KOHCYJIbTALMIi, TEKYLLIEr0 KOHTPOJISI H MPOMeKYTOYHOI aTTecTanuu

Crienmanu3upoBaHHasi MeOeIb:

Kadenpa nacronpHas — 11T., J0cKa MenoBas — 11IT., CTYJIbsI — 65 MIT., MapThl — 341IT.
TexHu4ecKue cpeacTBa OOYUCHHsI, CITyXKaIIKUe I TPEIOCTABICHUs yueOHOH MHPOpMAITUN

OO0JIBIION ayTUTOPHH:
DKpaH Ha mTaTuBe — | WT.
[Tpoektop — 1 miT.
HoyT0yx — 1 mir.

3. YueOHasi ayaiuTOPUSA sl MPOBEACHUSA 3aHATHI CEMUHAPCKOI0 THIIA, KYPCOBOI0
NMPOEKTHPOBaHMS (BHINOJTHEHHE KYPCOBBIX Pad0T), IPYNNOBbIX M HHANBHAYAJIbHBIX
KOHCYJIbTALMIi, TEKYLLIEr0 KOHTPOJISI H MPOMeKYTOYHOI aTTecTaluu

Crienmanu3upoBaHHasi MeOeIb:

Kadenpa nacronpHas — 11mt., mapThl — 3 111IT., cTynbs — 541T., 10CcKa MetoBast — 1 miT.
Habop neMoHCTparimoHHOTO 000pYyI0BaHUS U YIEOHO-HATIISIIHBIX TTOCOOMIA, 00eCTIeYHBAIOIIIX
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TEMaTUYECKHE WITIOCTPaIUu:
[Ipoexrop — | mT.

DKpaH pyJOHHBINA HACTEHHBIN — | mIT.
Hoyt6yk — 1 mir.

4. llomenenue 1Jisi CAMOCTOATEILHON padoTHI.

Otnen o0cmyXUBaHUS IEYaTHBIMU U3IaHUSIMU

CrnenmanusupoBanHas Mebenb:Paboune cromer Ha 1 Mecto — 21 mT.Crymes — 55 mr. HabGop
JEMOHCTPAIMOHHOTO 000pYIOBaHUS M y4eOHO-HAIISATHBIX MOCOOMH, 00ECIEeUNBAIOIINX TEMAaTHUECKUE
WUTIOCTPALWU: SKPaH HACTEHHBINA — | mIT.

[Ipoekrop — 1. HoytOyk — 1mT.

Hudopmarnmonno-6noarorpaduaeckuii OTael.

Criennaiv3upoBaHHas MeOeb:

Paboune cronst Ha 1 mecTo - 6 wT. CTymbs - 6 WT.

KommnbrorepHasi TEXHHKA ¢ BO3MOKHOCTBIO OJKIIOYEHUS K ceTH «VIHTepHEeT» 1 00ecrieueHneM 10CTyMa B
3JIEKTPOHHY0 MH(POPMALMOHHO-00pa3zoBaTenbuyo cpeny PI'BOY BO «CesKap'Ax:

[epconanbueiii komnptotep — lmT. Cranep — 1 mr. MOY — 1 mt. OtAen oOcoyKUBaHUS NEKTPOHHBIMU
n3nanusamMu Crienuaan3upoBaHHas MeOeb:

Pa6oune cronsr Ha 1 mecto — 24 wT. CTynbs — 24 mT.

HabGop nemoHcTpanmoHHOrOo 000OpyIOBaHUS W y4eOHO-HASITHBIX TOCOOMH, 00ecTeYnBaOINX
TEMaTUYECKUE WITIOCTPALINH:

HHaTtepaktuBHas cuctema - 1 mr. Mouutop — 21 mt. CeteBoii TepmuHal -18 m. [lepcoHaTbHBIN KOMIBIOTED
-3 mr. MOV — 2 mrt. [Ipunrep —1mt.

5. Ilomemenue adsi XpaHeHUsi M NPOPWIAKTHYECKOT0 OOCITY:KUBAHUSI Yy4eOHOro
o0opynoBaHmusl.

CnenmnammsupoBanHas medens: [llkad — 1 mT., cTyn — 2 mT., Kpecyio KOMIBIOTEPHOE — 2 TIT., CTOJI
YTJI0BOW KOMIBIOTEPHBIN — 2 MIT., TYMOOUYKH € KIHOYOM — 2 T. YueOHOoe ocodue (TIepCoOHaNbHBIHM
KOMIIBIOTEP B KOMILJIEKTE) — 2 HIT.

8.2. TpeGoBaHus K 000py/I0BAHNIO PA0GOYMX MECT MPENoAaBaTe/ sl U 00yUAIIUXCS

1. PaGouee MecTo mpenogaBaTelis, OCHALICHHOE KOMIIBIOTEPOM € JOoCcTyrnoM B MIHTepHeT.
2. Paboune mecta 0OydYarolIMXcsi, OCHAILEHHbIE KOMIIBIOTEpAMH C JOCTynoM B HWHTepHer,
npeJHa3HaYeHHbIE ISl paOOThI B AJIEKTPOHHON 00pa30BaTeIbHON cpefe.

8.3. TpeGoBaHus K cCieUAJTH3UPOBAHHOMY 000PY10BAHHMIO HET
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9. OCOBEHHOCTH PEAJ/IMBALIMU JUCHHUITVIMHBI 111 HTHBAJIMAOB U JINL C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMU 3I0POBbA

Jlna  oOecnieyeHus oOpa3oBaHUS MHBAJIUAOB M OOYyYalOUIMXCAd C OrPaHUYEHHBIMU
BO3MOXHOCTSIMM 37I0pOBbsl pa3pabarbiBaeTcs (B ciyyae HEOOXOIUMOCTH) aJalTHpOBaHHAs
oOpa3oBaTenpHasi MpOrpaMMa, MHAMBHUyaJbHbIM Y4eOHBIM MJaH C YY4EeTOM OCOOEHHOCTEH HX
NCUXO(U3MYECKOTO  pPa3BUTUS M COCTOSHUS  370pPOBbS, B  YaCTHOCTH IPHUMEHSETCS
I/IHI[I/IBI/II[yaJ'IBHI)H\/’I nmoaxoa K OCBOCHHUIO JUCHUIINIMHBI, MHAWBUAYAJbHBIC 3alaHUA: pe(bepaTH,
NUCbMEHHBIE Pa0OThl M, HA0OOpPOT, TOJBKO YCTHBIE OTBETHl M JUAJIOTH, WHIWBUAYaJIbHBIE
KOHCYJIbTAlluH, HUCIIOJIB30BaHHUEC )II/IKTO(i)OHa U JJpyrux 3alvcbiBarOmux CpEACTB  JJIA
BOCIIPOM3BEICHUS JIEKIIMOHHOTO U CEMHHAPCKOI0 MaTepHara.

B neiasax oOecrieyeHus 06yqa101unxc;1 HHBAJIMAOB W JIMO C OI'paHUYCHHBIMU
BO3MOXHOCTSIMM ~ 37I0pOBbSl  KOMIUIEKTyeTcss (OHA  OCHOBHOM  yueOHOM  nuTepaTypoH,
aJaNTHPOBAHHON K OTPaHUYEHHIO AIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, IOCTYI K KOTOPBIM
opranuzoBaH B BUL] Axanemun. B 6u0nmnoTexke mpoBOIATCS MHIAMBHLYaIbHbIC KOHCYIBTALUH JUIS
I[aHHOI\/'I KaTeropmuun HOJ'II)3OB3T€J'I€I>1, OKa3bIBa€TCAd IMOMOIINb B PETUCTPALIMK W HCIIOJB30BAHWU
CETEBbIX M JIOKAJIBHBIX 3JIEKTPOHHBIX 0Opa30BaTENbHBIX PECYPCOB, MPEAOCTABISAIOTCS MECTa B
YUTaJIbHOM 3alJIc.
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®OH/JI OLIEHOYHBIX CPEJICTB
MO IUCHUTIJINHE

«MeToabl OITHMH3AIHI

[Tpunoxxenne 1
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1. TACHOPT ®OHJIA OIEHOYHBIX CPEJICTB IO JUCLUIJINHE

«MeToabl ONTHMH3AINI))

Komnerenuuu, popmupyembie B npoiuecce H3y4YeHUus1 JMCUUTITHHBI
Nunekc @opMyIMpPOBKa KOMIETEHIIUU

OIIK-3 CriocoOeH MPUMEHSATh U MOAU(PHUITIPOBATH MAaTEMATHUECKUE MOJICITH JIJIS PeIICHH s
3a/1a4 B 00JIaCTH MPOPECCHOHATBHON JAeITeTFHOCTH

2. JTanbl pOpMUPOBAHNS KOMIIETEHIIMH B IIPOLecce OCBOCHUSI TUCHUIITHHBI

OcHOBHBIMU 3TanaMu (POPMUPOBAHUS YKA3aHHBIX KOMIETEHIIMM TPU U3YUYEHUU
00yYarOIMMHCS TUCUUIUIMHBL SIBIISIOTCS MOCJEI0BAaTEIbHOE H3YUYEHHE COJEp>KaTeIbHO
CBSI3aHHBIX MEXIY cO00i pa3ienoB (TeM) yueOHBIX 3aHATHI. M3ydueHne kaxxaoro pasiena
(TeMbl) MpeArnojaraeT oOBjIaJeHHE OOYYAIOIIMMHCS HEOOXOAUMBIMU KOMIIETEHUHUSMHU.
Pe3ynbTat aTTecTanyu oOy4aroImuxcsl Ha pa3IMyHbIX 3Tanax GopMUpPOBaHUS KOMIIETEHIIHHI
MOKa3bIBAET YPOBEHb OCBOEHUS KOMITETEHIINI 00y4atoIuMUcCs.

OrtanHoCcTh (OPMUPOBAHUS KOMIIETCHIIMN IPSIMO CBSA3aHA C MECTOM TUCIUILINHBI B
o0Opa3oBaTebHON MPOrpaMMme.

Pa3nenbl (TeMbl ) THCHUATLTHHBI OIIK-3

Paznen 1. OCHOBHBIC METOBI PEIICHUS +
3aJa4 ONTUMU3AI[IU

Pa3nen 2. Mertoas! petieHust +
ONTHMU3AIMOHHBIX U
MHOT'OKPHUTCPHUAIbHBIX 3a1a4

Paszpnen 3. Merons! penienus +
HKCTPEMaJIbHBIX 3a/1a4 JUIsd QYyHKIUNA U

3JII1

Pa3nen 4. YUucineHHBIE METOIBI +

0€3yCIOBHOM M YCIOBHON ONTHUMH3AIUU
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3 Iloka3aTesn, KpUTEPHH U CPeICTBA OLICHMBAHUSI KOMIIETeHIIUI, opMHUpYyeMBbIX B IIpoLecce H3y4eHusl M CHUIIIMHbI

OIIK-3- Cnoco0eH npuMeHsATh 1 MOAM(PUIMPOBATH, MaTeMaTHYeCKHe MO/Ie/IH /ISl peleHus 3a/1a4 B 00J1acTH nNpogecCHOHATBHOM
AesITeIbHOCTH

HHINKATOPBI Kpurepun oueHuBaHus pe3yJibTATOB 00yYeHUs CpencrBa oneHMBaHUS
JAOCTHAKEHHS pe3y/IbTaTOB 00y4YeH s
KOMIIeTeHINH =
HEYJOBJICTB YAOBJIECTB XO0po1Io OTJINYHO Texyuuii IIpomexxyTounas
KOHTPOJIb aTTecTanus
OIIK-3.1 Obnamaer | He 3Haer maremarnyeckue | JleMOHCTpHUPYET YaCTUYIHEIC JemMoHcTpUpyeT 3HaHUsA JleMOoHCTpUpYET MOJIHOE PacuetHo- 9K3aMEH
0a30BBIMH 3HAHUSIMHA | METOABI PELICHHS 3a1a4 3HAHMUS MaTeMaTHYECKUX MaTeMaTH4YeCKHUX METOL0B 3HAaHWE MaTeMaTHYECKUX rpacudeckas
0 CYILIECTBYIOIINX anreOpHl, METOJIOB PELICHUs 3a/a4, pelieHus 3a1a4 u METOJIOB PELICHUs 3a1a4 pabota
MaTeMaTHYECKUX MaTeMaTU4eCKOro MaTeMaTHYECKOTO aHalu3a U MaTeMaTHYECKUE METOIbI U anreOpsl, H Bemonzenue
MOJIEJNISAX B aHalu3a, MOJICIMPOBAHMS. | MaTeMaTHYECKHE METOMIbBI U MOJIENIN IS PEUICHUs MaTeMaTHYECKUE METOJBl M | MPaKTHYECKUX
Pa3UYHbIX 00JIACTIX MOJIENTN IS PELICHUS HCCIIEIOBATENbCKUX U MOJIENH JUTSI PEILICHUS pabot
3HaHUH UCCIIEZ0BATENbCKUX U MPOEKTHBIX 3a/1a4 HCCIIEJOBATENbCKUX KOJUIOKBHYM
MIPOEKTHBIX 3313 MIPOEKTHBIX 33714 TECTUPOBAHHE
OIIK-3.2 He ymeer u He roTOB He nonHocthlo ymeer Ymeer 000cHOBaHHO BbIOMpath, | ['oTOB K ymeer Pacuerno- SK3aMEH
[Ipumensier u 000CHOBaHHO BBIOWPATb, 000CHOBaHHO BBIOWPATD, JnopabaTeIBaTh U IPUMEHATH 000CHOBaHHO BBIOMPATH, rpadudeckas
MOIUUITHPYET nopabaTeIBaTh U nopabaThIBaTh U IPUMEHSTh JUISl pELICHUs nopabaThIBaTh U MPUMEHATH | paboTa
CYIIECTBYIOIIUC TIPUMEHSATD IJIs1 PELICHUS JUISL pETLICHUS HCCIIEZI0BATENbCKUX U JUISL pEILICHUST KOJUIOKBHYM
MaTeMaTHIECKHe HCCIIEI0BATEIbCKUX U HCCIIEIOBATEIbCKIX U MIPOEKTHBIX 3313 HCCIIENOBATEIbCKUX 1 Bemonuenne
MOJIEIH ISt MIPOCKTHBIX 33134 MIPOCKTHBIX 33134 MaTeMaTH4eCKHe METObI 1 MIPOEKTHBIX 33/1a4 TIPAKTHYECKNX
peueHus MaTeMaTH4ecKHe METOJbl | MaTeMaTHYeCKHE METOIBI 1 MOJIEIIH, OCYIIIECTBIIATh MaTeMaTHYeCKHe METOAbl U | pabor
MIPUKIIAJHBIX 3324 U MOJIENIH, OCYILECTBIIATh | MOJENH, OCYLIECTBIATh MIPOBEPKY al€KBaTHOCTH MOJIENH, OCYIIECTBIATH TectupoBaHu
HX IIPOBEPKY MPOBEPKY MoJienel, aHaIn3UPOBaTh IIPOBEPKY aJIeKBaTHOCTH e
(YHKIIMOHUPOBAHUS CUCTEM pe3yabTaThl MOJICIMPOBAHMUS, MoJienel, aHaIu3UPOBaTh KOJUTOKBUYM
OILICHUBATh HAICKHOCTh U pe3yIbTaTHI
Ka4ecTBO (DyHKIIMOHHPOBAHMS MOJICTIMPOBAHHUS, OLICHUBATh
CHCTEM. HaJIe)KHOCTh ¥ Ka4ECTBO
(YHKIIMOHNPOBAaHUS
CHCTEM.
OIIK-3.3 Bunaneer He Bnaneer HaBblkamu Bnaneet otnensHbIMU Brnageer coBpeMeHHbBIMU JleMoHCTpUpyeT MmoiHoe
METOJ0JI0THel MPUMEHEHHUS AT pellieHHs | HaBbIKAMHU IPUMEHEHHUS AJIS METOJ]aMH 1 HAaBBIKAMU BIIa/ICHUE HABBIKAMU PacuerHo- 9K3aMeH
MaTeMaTH4eCKOTro MaTeMaTHYECKUX METO/IOB | PELICHHS Pa3IUYHBIX 3a/a4 MPUMEHEHHUS UX AT peleHHs MIPUMEHEHHS JJIS PEIIeHUs rpadudeckas
MOJICTIMPOBAHHUS UIA | M OCYILIECTBJICHHUE BHIOOpA | ONTHMU3ALNU 3a7a4 ONTUMHU3ALHH. PELICHUH PA3IHMYHbIX pabora,
pemeHus 3a1a4 B WCIIONIb30BAHMSI UX TIPH ONTHMHU3AIIMOHHBIX 33124 Bemonuenne
obmactn PELIEHUH PA3IHYHbIX MOJIETTMPOBAHHS, OLIEHKH TIPAKTHIECKNX
IPpoeCCHOHANBHBIX | ONTHMHU3ALMOHHBIX 3a/1a4 HaJIS)KHOCTH M Ka4eCTBa pabor
HUHTEPECOB (YHKIIMOHUPOBaHUS TECTUPOBAHKE
CUCTEM.
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Kommiekrt KOHTPOJIbHO-0IICHOYHbBIX CPEACTB M0 JUCHUILIJIUHE

Bonpocel k 3xk3aMeny
10 JUCHUIUIMHE « METOAbl ONTUMHU3ALNN

3anaun onTUMH3aLU. OCHOBHBIE TOHSTHS.
3aa4i ONTUMAJIBHOTO MJIAHUPOBAHUS.
MaremaTnueckoe MOAEINPOBAHNE

Kitacesl 3aay ontuMuszanum.

LleneBast pyHKUIMSA

BexTopHas ueneBas GpyHKIusS
MHorokpurepualibHas ONTUMUA3ALNS
OnTuMH3aIMOHHBIE 3a/1a41

Pemenue no Ilapero

. [IoHATHE «MHOXKECTBO TOMYCTUMBIX PEIIECHUI»

. [loHsiTHE TIOJTHOTO MHOXECTBA aJbTEPHATHB

. [loHATHE MapeTOBCKOr0 MHOXKECTBA

. IloHsiTHE «KMHOXECTBO aJIBTEPHATHUBY

. Pemaromiee mpaBuiio Buga minsum

. Pemmaromiee mpaBuio minmax

. Pemaromiee npaBuito«paccTosiHue 10 HACaTbHON TOUKH»
. MyJIbTUIIIMKaTUBHOE PELIAIOLIEE PABUIIO

. Jlekcukorpaduueckass ONTUMHU3ALIUAS

. 3aaya 3aMeHbl 000py10BaHUS

. AnroputM JlerKceTpsl

. Teopust morpemHocTu

. Teopema Beiiepuirpacca.

. Beimykuiast 1 BorHyTast QyHKIIHH.

. MeTouka HaX0X/I€HUS HKCTpEMyMa Ha UHTEpBaJIe.
. YcioBUs MUHUMYMa BBITYKIIBIX (DYHKITUH.

. I'padmueckuii meron ontummzaruu s 3J111

. [loHsTHE O YNCIEHHBIX METOIaX ONTUMHU3ALUU

. MeTo 1l ONTUMM3AIMH C UCIIOJIB30BaHUEM MPOU3BOAHBIX.
. MeTton nuxoroMuu

. MeToJ1 3010TOr0 CeYeHU

. Merox Herorona

. Meron Kyna-Takkepa

CEBEPO-KABKA3CKASA I'OCYJAPCTBEHHAS AKAAEMUSA

Kadenpa Maremartuka

20 -20_ y4eOHblii roa
Dk3aMeHanmoHHbIi omter Ne 1

IO AUCHUIIIINHE MeTOI[BI ONTHUMH3AIINHN
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U1 oOy4Jaromuxcs 1mo HampasieHuto moaroroBku 01.03.02 IIpuknagHas MaTremMaTuka
u nHpOpMaTHKa

1. HeneBas pyHKuMS
2. MHorokpurepuaibHasi ONTUMU3AIUS

3. Haiitu ontumaibHOE PCHICHUC OJIs1 CUCTCMbBI YPaBHCHUA Fpa(bI/ILIGCKI/IM MCTOAOM

KOHTpOJILHI)Ie BOIIPOCHI
IO AU CHUIIJINHE MeTobl ONTUMU3ALUN

Bonpocsl k pa3zeay 1.
ITonsTHE METOIOB ONITUMHU3AIINHT

[IpoGiema afieKBaTHOCTH B MPOLIECCE MATEMAaTUYECKOTO MOAECITUPOBAHUS.
Matemaruueckas MoJieib ONTUMHU3ALUU

Jluneiinas cBepTKa KpUTEPHUEB BEKTOPHOM 11€JIeBOM (DYHKITHH.

Kputepuun ontumuzanuu.

O0600111eH1e TOHATUS ONITUMYM, MAPETOBCKUI ONTHMYM.

IleneBas GpyHKIMSA

Bomnpocsl k pa3aeny 2.
Pa3znoobOpa3ue kpuTepreB ONTHMH3ALNY, JTHHEWHAS opma 1enieBast GyHKIuSI.

PaznooOpa3ue KpuTepreB ONTUMU3AINH, MYJIbTUIUTMKATHBHAS [IeTIeBast (yHKITHUS.

PasnooOpaszue kpurepueB onTuMu3aiu, nenesas pynkius suga MINMAX, MAXMIN.
Pa3nooOpa3ue KpuTepueB ONTHUMHU3AIMH, IeieBas (QYHKIUS BUIA «PACCTOSHHE 10 HACATBHON
TOYKI.

PaznooOpa3ue KkpuTepueB ONTUMHU3ALINY, 1iesieBas PYHKINS BUA «OIIEHKA B CPEIHEM).
Jlexcukorpaduyeckasi ONTUMU3ALIKS B YCIOBUSX MHOTOKPUTEPUATHHOCTH.

3anaya TMHAMUYECKOTr0 MPOrpaMMHUPOBAHUS

[TpuHIMIT ONTUMATFHOCTH AUHAMUYECKOTO MPOTrPaMMHUPOBAHUSI.

Teopetuko-rpadoBbie MOAEIN U METOABI AMHAMUYECKOTO MPOTrPaMMHUPOBAHUSI.

. OcobeHHOCTH 3a/1a4 TMHAMUYECKOTO MPOrpaMMUpPOBaHUs Ha Tpadax.
. MaTemaTtnueckas MoJiesb 3a1a4 0 3aMeHe 000pyA0BaHUS.

Bonpocsl k pa3aeny 3.
Teopema BeliepmTpacca.

Brinykiias v BoruyTast pyHKIIHH.

Mertoarka Hax0XKAEHUS SKCTPEMyMa Ha UHTEPBAJIE.

YcnoBuss MUHUMYMa BBITYKIIBIX (DYHKITUH.

ITocTanoBka 3agaum JUHEHHON ONITUMHU3AIINH

3ajaun SKOHOMUKH, IPUBOSAIINE K 3a]la4aM JIMHEHHOT0 MpOrpaMMHUPOBAHHUS
I'padmueckuit merox ontummu3zanuu st 3JI11.

Bomnpocsl k pasaeny 4.
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Teopus MOrpenrHoCTH

[ToHsATHE O YMCICHHBIX METOAX ONTUMHU3AINN
YuceHHble METObI 33124 ONTUMHU3AIIHI
MeTtoa TUXOTOMHHU

MeTo/1 30JI0TOT0 CEUCHUS

Meton HeroToHa

Meton Takepa-Kyna
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Bonpochbl K KOJJIOKBHYMY
nmo aucuumiInae Meroabl ONTHMH3AIAN

3amaun ontumm3anun. OCHOBHEIC HOHSITHS.
3ajaud ONTUMAIBHOTO TUIAHUPOBAHUS.
MaremaTrnyeckoe MOJICIMPOBAHUE

Knaccel 3a1a4 onTuMu3amum.

LleneBast pyHKIMS

BexTopHas neneBast GyHKIUS
MHorokputepruaibHasi ONTUMHU3ALIMS
OnTuMHU3aIMOHHBIC 3a4a9d

Pemenue no Ilapero

. [loHsATHE «MHOXECTBO TOMYCTUMBIX PEILICHUN»

. [loHATHE TOJTHOTO MHOXECTBA aJIbTEPHATHB

. [lonATHE MapeTOBCKOr0 MHOXKECTBA

. IlonsiTHE «MHOKECTBO aTLTEPHATUBY

. Pemarormiee mpaBmiio Buaa minsum

. Pemaromiee nmpaBuiio minmax

. Pemmaroniee npaBuiio «paccTostHue A0 UACAIbHOU TOUKN
. MyIbTHUIUTMKATHBHOE PEIIAIOIIee MPABHIIO

. Jlekcukorpadudeckasi ONTUMHU3ALUS

. 3aaya 3aMeHbl 000py10BaHUS

. Anroput™m JleMKCTpbI

. Teopust morpemHocT!

. Teopema Beliepmrpacca.

. Beimmykitast 1 BorayTasi pyHKITHU.

. Meroaunka HaxoK/JIeHUs SKCTPEMyMa Ha UHTEpBAJeE.
. YCcoBust MUHUMYMa BBITTYKITBIX (DYHKITHA.

. I'padmueckuit meton ontumusaruu ams 3J111

. IToHaTHE 0 YHCIIEHHBIX METONaX ONTUMM3AIUH

. MeTtoapl ONTUMU3ALMH C UCTIOIB30BAHUEM MPOU3BO/IHBIX.
. Meron nuxoToMuu

. MeTop 3010TOro ceueHus

. Meton Hrerotona

. Meton Kyna-Takkepa



KoMIuleKT TeCTOBBIX BONPOCOB U 3aaHUM
no gucnuiuinae «MeToabl ONTHMHU3 AN

1. 33,[[8‘{8. MHOFOKpHTGpH&J’IBHOﬁ OIITUMHU3AIIUH XaPAKTCPU3YCTCA HATTUNINCM

2. U3mensemMoie IIpu ONTUMH3ALUN BCIIMYUHBI, BXOAAIIUC B MATEMATUICCKYIO MOACIIb 00BeKTa
OIITUMMU3AallMK, HA3bIBAOT

3. lns 2-kpuTepuaabHON 3a1aui O HA3HAUYEHUSAX C MUHUMU3UPYEMBIMU KPUTEPUSIMU UMEEM
CIICAYIOIIYIO TaOIHUILy

x®  F(x®) Fox®)

x(P 3 15
x@ 12 12
x 10 10
x® 10 10
x> 15 3

x(® 10 10

2
|
=

k)
c
k)
=
=
C
k)
S
—

1) mapeToBCKOE MHOXKECTBO ITOU 3aauu * min —

14

2) mapeToBCKOE MHOXECTBO ITOU 3aauu  min —

14

3) mapeToBCKOEe MHOKECTBO 3TOM 3a7aun “ mn —

B

min

4) mapeToBCKOE MHOXECTBO TOM 3a/1auu

4. Dnement ¥ €X HaszpIBaeTCs MAPETOBCKUM ONTHMYMOM, €CIM MHOKECTBO JIOIYCTUMBIX
pemenuit (M/IP) (3amaua Ha MUHUMYM)

5.B 3ala4ax ONTHUMU3AlNHU, COOTHOIICHHNA, YCTaHABIMNBAOIUC MTPCACIIBI BO3MOXKHOT'O
HU3MCHCHUS MMapaMETPOB OINITUMU3AINN, HA3bIBAIOT

6. B 3agavax ontuMu3anuu, COOTHOIICHUS, YCTAHABIMBAIONINE TTPEIEITbI BO3MOYKHOTO
W3MEHEHUs TapaMeTPOB ONTHUMH3AINH, MOTYT 33JaBaThCsl B BHUJIE PAaBEHCTB MO0 HepaBeHCTB. Mx
Ha3bIBAIOT TIPH ITOM:

7.YKaxuTe Ha3BaHHE 3a/1a4€ MaTEMAaTHYECKOr0 MPOTPaMMHUPOBAHNUS

1 :
fi(x)=(c,x)+=(x"0x) > min, xeQ, QcR"
2 Ha3bIBACTC:

8. lna manHOTO rpada HalTH JUIMHY KpaT4alllero MyTH MEXAY BbICJICHHBIMU BEpIIMHAMU,
F(x)= Z w(e)->min
eciy 1eneBass QYHKIUS MMeEeT JIMHEHHYI0 (Gopmy eex , M Beca pebep 3amaHbl



TaOJIULIEH:

el [e2 |e3 |ed [e5 |eb |e7 |e8 |e9
3 2 3 6 4 4 2 2 1
1)8;)2)7; 3)6; 4)5.

9. Yka3arp BepHOE yTBepxkAcHHE. MaTemMaTnyeckas MoJIeib 00bEKTa ONTHUMH3AIUN OMUCHIBACT

0OBEKT IPH TOMOIIIH:
e OpicTponelicTByrOmmX DBM;
® CJIOBECHOI'O OITMCAHUS;

® COOTHOIICHUI MEXy BEITHUNHAMH, XapaKTEPU3YIOIUMH CBOMCTBA 00BEKTA;

10.Yka3ate BepHoe Ha3zBaHue. Kpurepuii onTuMaabHOCTH BOOIIEH 3a/1a4e MaTEMAaTHIECKOTO

IPOTrpaMMHUPOBAHUS BBIpAXKaeT

X)—>min, xeQ
11.3agaua MaTeMaTHYECKOTO IPOrPaMMHUPOBAHUS Jo(x) ’ ’

Ha3bIBACTCA:

e  CIICIHMAJIbHOM;

e OO0mIeii;
® CTaHJAPTHOW;
e  KAaHOHUYECKOIL,
. o sV
12.Touky* €€ B xoropoit wmemeBas ¢yukums”’ 0\’ sagaun

nporpaMMupoBaHud, JOCTUTACT CBOCTI'O HANMCHBIICTO 3HAYCHH A, HA3bIBAKOT

QcR”

MAaTEMATHYCCKOT'O

13.Vkaxute Ha3BaHHE 3a/1a4eMaTEeMaTUYECKOT0 MPOrPaMMHUPOBAHUS

1 .
fi(x)=(c,x)+=(x"0x) >min, xeQ, QcR"
2 Ha3bIBAETCS:

14. Vkasarh BepHOE Ha3BaHKE. 3a1aua MaTEMAaTHIECKOTO TIPOrPAMMHUPOBAHHUS
c,x)+a :

fo(x):%%mm, xeQ, QcR”

(d,x)+ Ha3bIBACTCS:

e 3aja4eil HEIMHEHHOTO POrPAMMHUPOBAHNS;

e 3amaueil IPOOHO-TMHEHHOTO MPOrPaMMHUPOBAHUS;
e 33jaueil KBaJpaTUYHOrO MPOrPaMMUPOBAHMS;



15.Yka3aTh BCPHOC Ha3BaHUC. Eciu MHOXECTBO Q A0IYCTHUMBIX pCIJ_IeHI/Iﬁ 3aga4un

fo(x) > min, xeQ, QcR’

MAaTEMaTUYCCKOro NNporpaMMupOBaHUuA OKa3bIBACTCA

KOHEYHBIM, TO 3aJ[aua Ha3bIBaeTCsl:
® OKOHEYHOH 3a7aueil MaTeMaTUYECKOro MpOrpaMMHUPOBAHUS;
e KOHEYHOM 3a7aueil MaTeMaTH4eCKOro MporpaMMHUPOBAHHUS;
e 33jauyell IUCKPETHOrO0 IPOrpPaMMHUPOBAHHS;

16. Yka3aTe BepHOE Ha3BaHue. Eciau MHOXeCTBO Q JONyCTUMBIX PEIIECHUH 3a7aun

x)—>min, xe€Q, QcR”"
MAaTEMaTU4YECKOI0 NpOrpaMMMUPOBAHUS Jo(x) ? >

KOOPJIMHATHI TOUEK — LIEJIbIe YKCIIa, TO 33]a4a Ha3bIBACTCS:
e KOHEYHOM 3a7aueil MaTeMaTH4YeCKOTro MPOrpaMMHUPOBAHHUS C LIETIBIMHU YUCIAMH;
e KOHEYHOM 3aJ]a4el MaTeMaTH4ECKOr0 IPOrpaMMHUPOBAHUS C IIEJIBIMA TOUYKaMU;
e 33jauell LIEJIOUNCIIEHHOTO IPOrPaMMHUPOBAHUS;

OKa3bIBAC€TCA KOHCYHBIM U

17. Yka3aTe BepHOE OIpEAEIEHHE:

X
e ['oBOpAT, 4TO PyHKIIUSA T ) g rouke o JOCTUIaeT MUHUMYMA, €CJIU CYILLECTBYET TaKas

X

X . X # X
OKPECTHOCTDb TOYKHU 0 , UTO JJIA JIF000T0 N3 OTOU OKPECTHOCTH 0 BpImosHsAeTCs YCJI0BHUEC

FO)<f ()

X,
e ["'oBOPAT, UTO PyHKITUS S () B TOUke ~ 0 JOCTUTAECT MUHUMYMa, €CITH IS JIF00OT0 X 3
X * X xX,) < f(x
OKPECTHOCTH 0 BBIMTOJHSIETCS YCIOBHE VACHANA ).
f(x) Xo
e ['oBOPAT, YTO QYHKITUS B TOUKE JOCTUTAeT MUHUMYMa, €CJIH CYIIECTBYET TaKasl

X .
OKpPCCTHOCTb TOYKH 0 , UTO JJI4A JII000Tr0 X N3 3TOU OKPECTHOCTH BBITIOJIHACTCA YCIIOBUC
S(x)> f(x)
18. Yka3zaTh BepHOE YTBEPKICHHE:
e Ecmu Qpynkuus f(x) , IMEIOIIAs IPOU3BOIHYIO Ha OTPE3KE [a.b]
0Tpe3Kka, TO €€ MPOM3BOIHAS HEOTPULIATEIbHAS HA TOM OTPE3KE;
e Ecmu Qynkius J ) , IMEIoII1asi TPOU3BOAHYIO Ha OTPE3Ke [a.0]
OTpe3Ka, TO €€ MPOU3BOHASI OTPULIATETIbHAS Ha ’TOM OTPE3KE;
e Ecmm QyHkus 7 () , AIMEIOIIasi TPOU3BOAHYIO Ha OTPE3KE [a.0]
OTpe3Ka, TO €€ MPOU3BOAHAS TOJIOKUTENIbHASI HA 3TOM OTPE3KE;

, BO3pacTacT Ha 3TOM
, BO3pacCTacT Ha 5TOM

, BO3pacTacT Ha 5TOM

19. Yka3zaTbh BepHOE yTBEpXKICHHE:
o Ecmu dyuxmms /¥ | umeromas npoussoanyio ma orpeske (421
OTpe3Ka, TO & MPOM3BOIHAs HEOTPHIIATEHHAS HA TOM OTPE3KE;
o Ecmu bynxums /) | umeromas npowssommyio na orpeske (421
OTpe3Ka, TO eé MPOM3BOIHAS OTPHUIATETBHAS Ha 3TOM OTPE3KE;

e Ecmu Qynkuus J ) , AMEIOIIIasi IPOU3BOHYIO HA OTPE3KE [a,b ], yObIBaeT Ha ATOM
0Tpe3Ka, TO €€ MPOU3BOIHAS HETIOJIOKHUTEIbHAS Ha TOM OTpPE3KE;

, YOBIBaEeT Ha 3TOM

, Y6BIB8.€T Ha 5TOM

20. Yka3aTb BEpHOE YTBEPKICHHE:



a’b] (a,b)

e Ecmu Qpynkuus f(x) , HETIpEpbIBHA HA OTPE3Ke [ , IM€ET IIPOM3BOAHYIO Ha pu

!’
srom S (¥) > O, TO OHA yOBIBaE€T Ha 3TOM OTPE3KE;

a,b]

e Ecmu Qpynkuus f(x) , HETIpepbIBHA Ha OTpE3Ke [ , AMEET NPOU3BOJHYIO Ha (a,0) pu

!
9TOM f ()C) >0 , TO OHa HCY6HBaeT Ha 3TOM OTPC3KC,

a,b]

e Ecmu Qpynkuus f(x) , HETIpEepBIBHA Ha OTpE3Ke [ , AMEET IPOU3BOJHYIO Ha (a,0) pu

f'(x)>0
9TOM , TO OHa BO3pAaCTaCT Ha 3TOM OTPC3KCE;

21. Yka3aTb BepHOE YTBEpXKICHUE!

e Ecmu pynkuus ), HENPEPHIBHA HA OTPE3KE [4.0] ynveer IPOM3BOIHYIO Ha (a,0) npu
stom /() <0 16 oma yowmaer Ha sToM otpeske;

e Ecmu pynkuus ) HETPEPHIBHA HA OTPE3KE [4.0] ynveer IPOM3BOHYIO Ha (a,0) npu
stom /) <016 oma ne Bospactaer Ha sTOM oTpesKe;

o Ecmu dyuxmus /¥ | wenpepsina na otpeske [90] ) umeer npomssommyio ma (49 mpu
srom /(D <0 16 o1 ne yoraer ma yrom orpeske;

22. Yka3aTh BEpHOE YTBEpXK/ICHUE!

e [lycts HenpepriBHas U tuddepenHupyemas GyHKINs () ya HEKOTOPOM MHTEpBAJIE,
COJIEP’KUT KPUTUUYECKYI0 TOUuKy. Eciu npu nepexoe cieBa HanpaBo yepes3 3Ty TOUKY
IIPOM3BOJHAS MEHSIET 3HAK, C «-» Ha «T», TO B TOUKE JIOCTUTAETCs] MUHUMYM.

e Ilycth HenpepbiBHAs U AudPepeHupyemas GyHKIUSA J () ga HEKOTOPOM HMHTEpBAJeE,
COJIEPKUT KPUTHUYECKYIO TOUKY. Eciu pu nepexoze cieBa HanpaBo 4yepe3 3Ty TOUKY
IIPOM3BOJIHAS MEHSET 3HAK, C «-» Ha «+», TO B TOUYKE JOCTUTAETCSI MAKCUMYM.

e [lycrts HenpepriBHAA U tuddepeniupyemas QyHKIHS () ya HEKOTOPOM MHTEpBAJIE,
COZICPKUT KPUTHUECKYIO TOUKY. Ecii mpu mepexoze ciieBa HampaBo uepe3 3Ty TOUKY
MIPOM3BOJIHAS MEHSET 3HAK, C «-» Ha «+», TO B TOUKE IKCTPEMyMa HeT.

23. Yka3aTbh BepHOE YTBEpXK/ICHUE:

e Ilycts HenpepbiBHas U auddepenupyemas GyHKIUSA ) ya HEKOTOPOM HHTEpBaJe,
COJIEP’KUT KPUTUUYECKYI0 TOUuKy. Eciu npu nepexoe cieBa HanpaBo yepes3 3Ty TOUKY
IIPOM3BOJHAS MEHSIET 3HAK, C «H» Ha «-», TO B TOUKE JIOCTUTAa€TCs] MUHUMYM.

e *[lyctp HempepbiBHas U quddepeHrpyemast QyHKIHS J () ga HEKOTOPOM HMHTEpBAJeE,
COJIEPKUT KPUTHUYECKYIO TOUKY. Eciu pu nepexoze cieBa HanpaBo 4yepe3 3Ty TOUKY
IPOM3BOJIHAS MEHSET 3HAK, C «1+» Ha «-», TO B TOUYKE JOCTUTAETCSI MAKCUMYM.

e [lycrts HenpepriBHAA U tuddepeniupyemas QyHKIHS () ya HEKOTOPOM MHTEpBAJIE,
COZICPKUT KPUTHUECKYIO TOUKY. Ecii mpu mepexoze ciieBa HampaBo uepe3 3Ty TOUKY
MIPOM3BOJIHAS MEHSET 3HAK, C «-» Ha «+», TO B TOUKE IKCTPEMyMa HeT.

24. Yka3atb BepHOe yTBepKaeHHe. Ecian GyHKIHS onpeieneHa, HelpepbIBHA U IBAXK/IbI
X ' =0
nudGepeHpyeMast B OKPECTHOCTH TOYKH ~ 0, M B 9TOM TOYKE BBIMOIHSIIOTCS YCIOBHSL: Jx0) =
, :
"
x,)>0
f")>0 o
%o
e BTOuYKe U HAOIIOJACTCS MAKCUMYM.
Xo
e BTOYKE U IKCTpEMyMa HET.

X
e BTOUKE Ha6n}0z[aeTc>1 MHUHUMYM.



25. Yka3zaTb BepHOe yTBepxKaeHue. Ecnu GyHKIMS onpeneneHa, HempepbhiBHA U IBAKTbI

Xo y (%) =0
niuddepeHipyemas B OKPECTHOCTH TOYKH ~ 0, U B 3TOM TOYKE BBIMOIHSIIOTCS YCIOBHS:
”(
f"(x,)<0
9 0 2 TO

X,

e B TOUYKE ~° HAOJIIOAAETCS MAKCHMYM.
Xo

e BTOYKE U IKCTpEMyMa HET.

X
e B TOUYKE ~° HAOIIOAAETCS MHHUMYM.

26. Yka3atb BepHoe yTBepkaeHHe. [lycTh (hyHKIMA onpeneneHa, HelmpepbiBHA U k- pa3

X o
nupdepeHpyeMasi B OKPECTHOCTH TOYKH ~ 0, M B 9TOM TOYKE BBIMOIHSIOTCS YCIOBHSL:
i _ _rm _ _ k=D _ (k)
S ) =) =" (%) == [T () =0 T (%)#0
2 2

o comn k- YE€THOE, TO DKCTPEMYMa HET;

o ccun K~ meudrHoe, TO B TOUKE MUHHUMYM;

o comu k- YETHOE, TO DKCTPEMYM €CTb;

27. Yka3zaTb BEpHOE OIpEECICHHUE.
e  OyHKIUS HA3BIBACTCS] YHUMOJAIBHOM Ha [a,b], €Cliu CyIIecTBYeT Takas TOUKa

* *
X € [a,b] , UTO f(x1)<f(x2)’ ecam M <X, <x, Xp5 X, e[a,b]’ f(x) <f(x2)’ eCITi
X <X <X, X, X, €la,b].
b
o ODyHKIMS HA3bIBACTCS YHUMOJAIBHON Ha [a,b], €Ciu CyIIeCTBYET Takas TOUKa
* %
X € [a:b] , 4TO S(x) >f(x2), ecqp M SF2 <X, X5 X, e[a,b]’ S(x) <f(x2)’ eCIH
x*<xl<x2, x,,x, €la,b].
b

e DyHKIMA HA3bIBAETCA YHUMOAATIBHOM Ha [a,b], €ciu CYIIECTBYET Takas TOuKa
* *
X e[a,b]’qTo f(x1)>f(x2),eCJII/I X <X, <X, x,,xze[a,b]’ f(x1)>f(x2),eCJII/I

X <X <X, X, X, €la,b].

b

28. Yka3atb BepHOe yTBepKaeHHE. [1ycTh QyHKIHS ) gpnsercs YHUMOJAJIBHON TIpU
x ela,b] p N ST KXy, X e[a,b], X - Touka MUHMUMYyMa (QyHKIHH f(x)'

* *
< X 2x
e Torma eciu f(x1)<f(x2)’T0 X x2,ecnn>1<e f(x1)>f(xz)’To 1.

2

> < < ">
e Tornma ecnu f(xl)_f(x2),To X =% , ECIIH K€ f(xl)_f(xz),To ro=X.

9

* *
< < > >
e Tormaecon J FVSSR) 10X SX (e SN2 S(0) 0 X =X,

5

29. Yka3arp alrOpuT™M MUHUMHU3AIMH QyHKIIMU MeToaoM HproToHa:

F F

X =a, +—2K (b ~a), xt=a +-—E2(b, ~a,)

) n+2 n+2 .
k 3_’\/§ k \/g_l

X, =a,+ (b —a,), x,=a,+——(b,—a,)
o 2 2

. xk+1 — xk _[fﬂ(xk )]—1 ~f'(xk) .

b




30. Kputepuii onTuMaibHOCTH B 001IEH 3a/1aue MaTeMaTHYECKOTO POTpaMMUPOBAHUS
BBIPAXKAET




KoMIuteKT MHAUBUAYAJIbHBIX 3a0aHUM ISl IPAKTUYECKUX 3aAHATHI
no agucouiuinae «MeToabl ONTHMHU3 AU

1. 3aoauu naxosrcoenus onmumaibHO20 PelieHus

B-1
ITycte cucremy S’ cocraBisitor 3 MIPEATPUATHS k=123, pacrpe/ieieHie HAaYaJIbHbIX CPEACTB *0 ~
YCII. €/I. IPEICTABIIACTCA LIEIOYUCIEHHBIM BEKTOPOM
4
e

xX=(x],%5,X3) X 6{0,1,2,...,4} k=1, =1

b

4

Cpencria Yk | Bbise/ICHHBIC IIPEATNPUATHIO k IPUHOCSAT NPUOBLIb, PABHYIO Je(x) u LD (2) umeer
BUJ

4
F(x)=F(xl,xz,x3)=2fk(xk)—>max,
k=1

X .
rie 3HaAYECHUS Ji(x) onpeJieseHbl TaduIei 1.

Xy fl(xk) fz(xk) f3(xk)
1 7 5 4
2 9 9 5
3 11 10 7
4 14 13 11

B-2

ITycTte cucremy S’ cocraBisitor 3 IIPEATPUATHS k=123, pacrpe/ieieHne Haya bHbIX CPEACTB *0 ~
yci. En. npencrasnsercs neno4rciIeHHbIM BEKTOPOM

4
_ Zxk =4
xX=(x],X%5,X3) X} € {0,1,2,...,4} k=13 =

Cpencria Yk | BbIse/ICHHBIC MIPEATPUATHIO k IPUHOCAT NPUOBLIb, PABHYIO Je(x) u LD (2) umeer
BUJ

4
F(x):F(xl,xz,x3):ka(xk)—>max,
k=1

X N
rie 3HaAYECHUS Ji(x) onpeieTIeHbI TaduIei 1.

Xy f1(xk) fz(xk) f3(xk)
1 6 4 5
2 9 9 7
3 10 11 10
4 13 15 14

B-3
IlycTte cucremy S’ cocraBisitor 3 MPEATPUATHS k=123, pacrpe/ieieHne Haya bHbIX CPEACTB *0 ~
yci. En. npencrasisercs LEeI04YUCIEHHBIM BEKTOPOM

4
_ Zxk =4

xX=(x;,%5,X3) X € {0,1,2,...,4} k=13 %=
2 2 b

4

CpencrtBa Yk | BbiseIcHHBIC MIPEATNPUATHIO k MPUHOCAT NPUOBLIb, PABHYIO Je(x) u LD (2) umeer
BUJ



k=1

X .
/i€ 3HaYCHMsI Je(xo) ompezeneHsl Tabnuuei 1.

4
F(x) = F(x;,%5,x3) = Y fi.(x;) - max,

X fl(xk) fz(xk) fs(xk)
1 2 5 3
2 6 8 4
3 9 10 7
4 16 15 13

B-4

ITycte cucremy S cocraBisiior 3 IPEANPUATHS
yci. Ex. npencrapisiercs 1e04UCIEeHHBIM BEKTOPOM

k=123. pacIpeie/ieHie HauyalbHbIX CPEACTB 0 ~

b

4
_ Zxk =4

xX=(x],Xy,X3) X; € {0,1,2,...,4} k=1, =

b

4

Cpencrtia Yk | Bbize/ICHHBIC MIPEATNPUATHIO k HNPUHOCAT MPUOBLIb, PAaBHYIO Je(x) u LD (2) umeer

BHUI

X .
/1€ 3HAYCHUS Je(x,) orpeieNeHbl Tabaumen 1.

k=1

4
F(x)= F(x1,%5,x3) = Y fi.(x;) —> max,

X fl(xk) fz(xk) f3(xk)
1 5 5 3
2 9 7 5
3 11 9 9
4 14 13 15

B-5

[Tyctb cucremy S’ cocraBisitor 3 npexnpusitist ¥ =123 ; pacnipenenenne HadanbHBIX cpencTB S0 =
yci. En. npencrapisercs 11e1049UCIEHHBIM BEKTOPOM

4
o ZXk =4

X=(x;,%y,X3) X; € {0,1,2,...,4} k=13 =

4

CpencrtBa Y , BBIJICJICHHBIE TIPEATPUATHIO k MPUHOCST MPUOBLIb, PABHYIO Je(x) u LD (2) umeer
BUJ

4
F(x) = F(x;,%5,%3) = D f;.(x;) - max,

A€ 3HaAYCHUA f}‘

k=1

(%) onpe/IeICHBI Ta0IHIeH 1.
X A (xk ) S (xk ) S5 (xk )
1 6 5 5
2 9 8 7
3 12 11 10
4 13 15 14

B-6

[Tyctb cucremy S’ cocraBisor 3 MPEIPUITUS

k=123 . pacnipeneeHne HaYANBHBIX CPEACTB S0 =

>



YyCII. En. MNPEACTABIACTCA LHCIIOYNCICHHBIM BEKTOPOM

4
_ Z.xk :4
X=(x;,%5,X3) Xy 6{0,1,2,...,4} k=13 %= )

3

Cpenctsa Y& | BbIICCHHBIE MIPEATPUITHIO k MPUHOCST MPUOBLIb, PABHYIO Ji(x) u L{® (2) umeer
BUJT

4
F(x):F(xl,xz,x3):ka(xk)—>max,
k=1

X Ny
rJe 3HAaUECHUS Je(x) onpeIeJIeHbI Ta0IuIeH 1.

Xy fl(xk) fz(xk) f3(xk)
1 2 5 3
2 6 8 4
3 9 10 7
4 16 15 13

B-7
[Tyctb cucremy S’ cocraBisior 3 npexnpusitust ¥ =123 ; pacnpenenenne HadanbHBIX cpencTB S0 =
yci. En. npencrapisiercs 1eI04uCI€HHBIM BEKTOPOM

4
o ZXk =4

xX=(x;,Xy,X3) X € {0,1,2,...,4} k=13 =

4

Cpenctsa Y& | BhIICTCHHBIE MIPEATPUITHIO k MPUHOCST MPUOBLIb, PABHYIO Je(x) u LD (2) umeer
BUJT

4
F(x) = F(x;,%5,%3) = D f;.(x;) —> max,
k=1

X .
rJ€ 3HAaYECHUS Ji(x) onpe/IeIeHbI Ta0IuIeH 1.

X fl(xk) fz(xk) f3(xk)
1 7 5 4
2 8 8 5
3 11 11 7
4 14 13 13

B-8
ITycte cucremy S cocraisitor 3 IPEATPUATHS k=123, pacrpe/ieieHne HayabHbIX CPEACTB *0 ~
yci. En. npencrasisercs 1eno4uciIeHHbIM BEKTOPOM

4
_ Zxk =4

X=(x],X%5,X3) X 6{0,1,2,...,4} k=13 =

4

b

Cpencrsa Yk | Bbise/ICHHBIC MIPEATNPUATHIO k IPUHOCAT NPUOBLIb, PABHYIO Je(x) u LD (2) umeer
BUJ

4
F(x)=F(x1,x2,x3)=ka(xk)—>max,
=1

X .
r1e 3HaAYECHUS Ji(x) onpeieTeHbl TaduIei 1.

X A (xk ) £ (xk ) /s (xk )
1 6 3 5




2 7 9 7
3 11 13 9
4 13 15 14

B-9

[Tyctb cucremy S’ cocraBisior 3 npexnpusitust ¥ =123 ; pacnpenenenne HadanbHBIX cpencTB S0 = 4

YyCII. En. MNpEaACTaBIACTCA LHCIIOYHNCICHHBIM BEKTOPOM

x=(x;,X5,X3) X; € {0,1,2,...,4} k=13 =

Cpenctsa & | BbigecHHBIE MIPEANPUATHIO k MPUHOCST NPUOBLIb, PABHYIO Je(x) u LD (2) umeer
BUJT

4
F(x) = F(x1,%5,x3) = D f;.(x;) - max,
k=1

X o
A€ 3HaYCHUA f}‘( k) OIIpCACIICHBI Ta6J'II/II_IeI/I 1.

X S (xk ) S (xk ) fs (xk )
1 2 5 3
2 6 8 4
3 9 10 7
4 16 15 13
B-10
[TycTb cuctemy S cocrapmsior 3 PEIIPUATHS k=123 ; pacIpeie/icHie HauaabHBIX CPEACTB 0 ~ 4

YyCII1. En. MpEaACTAaBIACTCA HCIOYHNCICHHBIM BEKTOPOM

4
Zxk =4

x=(x;,%5,%3) X4 6{0,1,2,...,4} k:L_3 =

CpezncrBa “* | BbIICICHHBIC IPEAIPHITHIO k MPUHOCST NPUOBLIb, PABHYIO Je(x) u LD (2) umeer
BUJ

4
F(x) = F(x;,%5,%3) = Y fi.(x;) —> max,
k=1

X o
A€ 3HaAYCHUA fk( k) OIIpCACIICHBI Ta6J'II/II_IeI/I 1.

X fl(xk) fz(xk) f3(xk)
1 9 5 5
2 12 11 12
3 16 13 13
4 18 17 18

2. 3agaya THHAMHYECKOr0 MPOrpaMMHUPOBAHUSA (3aMeHbI ABTOMOOHWJIA)

[Tpumenus anroput™ JleMKcTpbl, HATH ONTHMAJbHBIM IUIAH MOKYINOK M 3aMEHbl aBTOMOOWJIS
(3arpatsl Oepytes B SCIIA).

Tabnuma 3Hauenuit Pi- crommocTts HOBoro aBToMoOmIIs (B THIC.SCIIIA).

TO/1bl
No 1 2 3 4 5 6 7 8

BapHaHTa
1 480 529 595 650 770 780 850 940




2 610 671 735 810 980 1010 1080 1188
3 720 803 885 970 1069 1080 1294 1423
4 480 528 580 635 702 1176 1850 1935
5 620 682 750 825 907 1000 1098 1208
6 310 693 760 830 922 998 1012 1227
7 560 340 375 412 745 1014 2000 2664
8 580 616 677 740 854 900 992 1090
9 590 638 700 770 820 900 1027 1130
10 640 649 712 785 850 934 1045 1149
11 460 704 775 851 863 950 1133 1246
12 480 506 550 612 937 1031 1814 1896
13 740 520 580 639 674 740 850 935
14 760 814 895 980 1000 1173 1311 1442
15 640 835 916 1011 1083 1191 1452 1480
Tabauia 3HaueHU my — SKCILTyaTallMOHHbBIE pacxXo/bl B Havase k-ro rona.
I'OJ1bl

Ne 1 2 3 4 5 6 7 8
BapuaHTa
1 48 52 59 65 77 78 85 94
2 61 67 73 81 98 100 108 118
3 72 80 88 97 106 108 129 142
4 48 52 58 63 70 117 185 193
5 62 68 75 82 90 77 109 120
6 31 69 76 83 92 99 101 122
7 56 34 37 41 74 101 200 266
8 58 61 67 74 85 90 99 109
9 59 63 70 77 82 90 102 113
10 64 64 71 78 85 93 104 114
11 46 70 77 85 86 95 113 124
12 48 50 55 61 93 103 181 189
13 74 52 58 63 67 74 85 93
14 76 81 89 98 100 117 131 144
15 64 83 91 101 108 119 145 148

3. 3amada 0 COBepHIEHHBIX NAPOCOYEeTAHUAX

Hean: Ilo 3apanHoMy rpady HATH U NIOCTPOUTH:
1. MmuoxectBo nomyctumMbix pemrenuit X (M/IP).

. IlaperoBckoe mHOkecTBO (IIM) X

2

3. Tlonmoe MHOecTBo ambrepraths (IIMA) X,

4. Tlpunstue pemennii (ITP) ¢ momompio pemaromero npaBuiaMINSUM (B3BemeHHON
CYMMBI).

ITP ¢ nomompto pemaroniero npasuwia MINMAX.

[1P ¢ momoIbio pemariero npaBuiia «PacCTOSHUE 10 UI€ATbHON TOUKI.

7. TIP ¢ moMouIpi0 MyJIbTUIUIMKATUBHOTO PEIAOIIET0 MpaBuiIa.

SN

A=2; A,=3; A,=1

Tadoamnua — 1 Koy uuueHTsl OTHOCHTEIBHON BAKHOCTH:

Beca € € €3 €4 Cs €6 €7 €3 €9 €10 €11 €12 (K] €4 €is €i6 €17

€18

wile) [8 [3 s [8 7 [3 27 [s]6 [4 |2 [8 [3 [4 [o |8

10




Wg(ei)346218597175679214

4. Penienne3ajaqyuiInHEeHHOTONPOrPAMMHUPOBAHUATPAPUIECKUM METOA0M
1) TOCTPOUTH IKOHOMHKO-MATEMaTHYCCKYIO MOJICIIb 3a/1a49H:
- COCTaBUTH LIETCBYIO (PYHKIIHIO;
- 3aITMCaTh CUCTEMY OTPAaHUYCHHM.
2)  Pemmuts 3JIII rpaduueckum METOIOM.
Bapuanm 1
BrimonauTk 3aka3 mo npou3BoActBy 32 uznenuit U1 u 4 uznenmii M2 B3suucey 6puranst b1 u
B2 . IlpoumsBomurensHocTh Opurambl bl mo mpousBoxctBy wusnmenuit M1 um M2 cocraBuser
cooTBeTCTBEHHO 4 W 2 wm3nmenusa B yac, (oHx paboyero BpeMeHH STOH Opuragasl 9,5 4.
[TpousBoguTenbHOCTh Opuraasl b2 — cootBeTcTBeHHO | M 3 m3nmenus B 4ac, a ee ¢oHa pabodero
BpeMeHH — 4 4. 3aTparhl, CBSI3aHHBIE C TPOU3BOJCTBOM €IUHUIILI U3eNus, Uit Opuraasl b1 paBHBI
cootBeTcTBeHHO 9 1 20 pyO., ms 6puranast b2 — 15 u 30 pyo.
CocTaBbTe MaTEeMAaTHYECKYIO MOJEIH 3a/1a4yM, TIO3BOJISIONIY0 HANTH ONTUMAIBHBIA 00BeM
BBIITyCKa W3JIeNINi, 00€CIIeUYNBAIOIINN MUHUMAIBHBIC 3aTPAThl Ha BHITIOJHEHUE 3aKa3a.
Bapuanm 2
Jlst mpou3BOICTBA CTOJIOB, CTYJIbEB U IIKadoB MeOenbHas Gadpuka UCIOJBb3YeT JIBa BUAA
npeBecuHbl. HOpMBI 3aTpar pecypcoB Ha OJHO H3JENUE JAaHHOTO BUAA, MPUOBUIH OT pean3aliuu
OJIHOTO U3/ICNINS U 00111ee KOTUISCTBO UMEIOIITUXCSI PECYPCOB KaXKI0T0 BH/Ia PUBEJICHBI B TAOUIIE.



OmnpenenuTs CKOJIBKO M3AETH MebeH Kakaoro Bujaa pabpHuke cieayeT n3roToOBUTh, YTOOBI
pUOBLIb OT UX peanu3aluy Obljla MAaKCUMAJIbHOM.

Hopmer zaTpat
Pecvpcrl PECYPCOR HA OJHO Oomee KOIHIeCTEO
H3ITeTHe pECYVPCOR

Cron | Ctyn | Hlxag

Jpepecuna I BHOa, M 0.3 0.1 0.4 20
HpesecuHa Il Buga, M 0.1 0,05 0.5 120
TpvIoEMKOCTE, TeI.-1 1.3 0.3 2.5 483.5

IIpHOEIIE OT peaTHIAOHH OJHOTO
H3geaHA, pyvo.

Pt
[
]
LN
Lad
[}

Bapuanm3

IIpu m3rorosnennun uznenuii M1 u M2 ncnonb3yroTcst cTaib U LBETHBIE METAIIJIBI, a TAKKE
TOKapHbIE U Ppe3epHbIe CTAaHKU. [10 TEXHOIOTHYECKUM HOPMaM Ha MTPOU3BOJCTBO €AMHUIIBI U3 IEITHS
N1 tpedyetcs 300 u 200 cTaHKO-9aCOB COOTBETCTBEHHO TOKAPHOTO M (hpe3epHOro 000pyAOBaHMS, a
takke 10 m 20 Kr COOTBETCTBEHHO CTaJM W ILBETHBIX METAUIOB. [[7s MpPOM3BOJCTBA €AMHUIIBI
m3nenuss 12 tpedyercs 400, 100, 70 u 50 COOTBETCTBYIOIIMX €IWHMII TeX e pecypcoB. Llex
pacnonmaraetr 12400 u 6800 craHKO-4acaMd COOTBETCTBEHHO TOKapHOTO H (pe3epHOTO
obopynoBanuss u 640 m 840 Kr COOTBETCTBEHHO CTajd M IBETHBIX MeTawioB. [IpuObulh OT
peanu3zanyu eauHuUIb u3aenus U1 cocrasisier 6 py0. u ot equHubl uznenus U2 — 16 pyo.

[TocTpoiiTe MaTeMaTHUECKyl0 MOJAENb 3aJauyd, HCIOJb3ysSd B KadyecTBe IOKazaTems
3G PEKTUBHOCTH TMPUObUIL U YYUTHIBAsA, YTO BpeMs pabOTHl (Ppe3epHBIX CTAHKOB JIOJKHO OBITH
HCIIOJIb30BAHO MOJHOCTBIO.

Bapuanm 4

s coxpaHeHHs: HOPMaJIbHOM >KU3HENESTEIbHOCTH YEJIOBEK JOJDKEH B CYTKHU MOTPEOIATH
6enkoB He MeHee 120 yciioBHBIX eqHHUIL (YCII. €]1.), 5)KUpOB — He MeHee 70 1 BUTaMUHOB — He MeHee 10
yci. en. Coneprxanue ux B kaxaoi eauauie npoaykros [11 u I12 paBHo cootBercTBeHHO (0,2; 0,075;
0) u (0,1; 0,1; 0,1) ycn. en. Croumocth 1 en. mpoxykra I11 — 2 py6., I12 -3 py6. Iloctpoiite
MaTeMaTHYECKYI0 MOJIeIb 33]JauH, TIO3BOJISIONIYIO TAK OPraHM30BATh MUTAHKE, YTOOBI €T0 CTOUMOCTh
ObLTa MUHUMAJIbHOM, a OpraHU3M MOJY4YnJI HE0OXO0IMMOE KOJTMUYECTBO MUTATEIbHBIX BEIIECTB.

Bapuanm 5

st m3rotoByenust Tpéx BUAOB mponykiuu A, B u C ucnonp3yroT TokapHoe, (pe3epHoe,
CBapoyHOE U NuIH(oBanbHOE 000pyI0BaHKE. 3aTpaThl BpeMEHU Ha 00pabOTKY OJJHOTO U3IETHS JUIs
KaXXJIOTO M3 TUIOB 000PYI0BaHUS yKa3aHbl B Ta0Oiuie. B Hell ke ykazansl o0t poH pabodero
BPEMEHHU KaXJIOTO M3 TUIIOB HCIIOJIB3YEeMOIro OOOpYJIOBaHUS, a TaKKe MPUOBUIb OT pean3aliu
OJIHOTO M3/eNUs JAHHOTO BUA.



TpebyeTcs ompenenuTs,

Tuno 33TpaTeI EpeMEeHH HA 00padoTy OomHA foEn
oQOPYVIOBAHHA | OIHOTO H3IOETHH BHIA, CTAHHO-I pabouero BpeMeHH
000pPYIOBAHHA, 1

A B C

FpezepHOE 5 G 8 210

TorapaOE 3 4 2 320

CrapouHOe 7 g 4 250

IInutopaleHOES 2 ) G 160

IpHORLIE, PVO. b 11 15

CKOJBKO U3JCIMH M KakKoro BHJA CJICAYCT H3IrOTOBUTH

MPEIPUITHIO, YTOOBI MPUOBLIb OT UX peanu3aliy Obljla MaKCUMaJIbHOM.

Bapuanm 6

Ha 3aBoje BbImyckaroT uzzenust yetblpex TUnoB. OT peanuzanuu 1 ea. KaxIO0ro M3JIeus
3aBOJ1 MOJIy4aeT NpUOBUIb COOTBETCTBEHHO 2, 1, 3, 5 1.e. Ha n3roroBnenue u3aenuii pacxoayroTcs
pecypchl TpeX THIIOB: SHEpPrusi, Marepuaybl, Tpyld. JlaHHbIE O TEXHOJOTHYECKOM Ipoliecce
NIPUBEJICHBI B Cienyomeil Tabmule

CrnanupyiiTe MpOW3BOJCTBO H3JEIMM Tak, 4TOOBI MPUOBLIL OT MX peanu3aluu Oblia
HauOoNmbIIeH.

p 3aTpaThl PECYPCOB Ha SIHHHLY WIENHA Janacsl
ecypeh

ypc I I 1 v pecypcos, el
DHeprus 2 3 1 2 30
MaTepuanst 4 2 1 2 40
Tpyn 1 2 3 1 25

Bapuanm 7

[Tpu mpou3BOACTBE KapaMenu Ha KOHAUTEPCKOH (adpHKe HCIONB3YIOTCS CaXapHBIN MECOK,
naTtoka, (pykTroBoe MHIOpe M BKYycOBble J00aBKHM. HOpMBI pacxoma chlpbs KaKAOro BUAA JUIS
npousBoJcTBa 1 T kapamenn "Abpukoc"(A), "Bummsa"(B) u "Kiyonuka"(K) npuBenens! B Tabnuie.

Hopuer pacxoga ceIpea
BHa cepsa Ha | T KapaMenH. T O0mee KOMHIECTBO CBIPBA, T
A B K
CaxapHEIH DecoK 0.7 0.6 0.8 000
IlaToka 045 0.5 0.3 J00
L PVETOROE MEOpE 0,1 0,2 0,15 250
Brycosrie godagks | 0,002 | 0,005 [ 0,003 16
IIpHOBLIE, pvo. 1000 | 1200 [ 1330

TpebyeTcs onpeaenuTh, IUIaH BBITyCKa KapaMeiH, YTOObI MPUOBLTL OT €€ peanan3anun Obuia

MaKCUMAaJILHOM.

Bapuanm 8

IIpu oTkOpMe nOCEH KaKAoe KUBOTHOE €XKEIHEBHO JOJDKHO NOIY4YUTh HE MeHee 18 en.



OenKoB, He MeHee 72 eJl. yIIeBOA0B U He MeHee 24 ej1. )kupoB. [Ipu 0TKopMe MOTYT HCIIONIb30BaThCs
Tpu Buaa kopma. CozaeprkaHue €IMHUIl MUTATENbHBIX BEIIECTB B 1 KI' Ka)J0ro U3 BHUJIOB KOpMa

NPUBEJICHO B TabIuIIE.

CocTaBUTh JHEBHOW PAIMOH, OOECTICUMBAIONINN IMOTYyYEHHE HEOOXOIMMOTO KOJIMYECTBa

MUTATCIIbHBIX BCIICCTB TP MUHUMAJIBHBIX ICHCIKHBIX 3aTpaTax

YHCaIo eJHHHAN DHTATEIRHEIX BEMECTE B 1 KT KOpMa
ITuTaTenBEHEIE BEMIECTEA I II IIT
Benkn 3 4 3
YVroeroIwRr 13 20 o
A Hprr 5 4 3
Iena 1 kT xopna. pvo. 21 25 35

Bapuanm 9

[Ipu oTKOpME KaXk0€ JKUBOTHOE JOJIKHO MOTy4aTh He MeHee 9 enl. OeskoB, 8 /1. yriieBo0B U
11 ex. mporenna. Jlnsi cocTaBineHHsl pallMOHA MCHOJB3YIOT JBa BUAA KOPMA, MPEICTABICHHBIX B

cJeayIolei Tadnuiie:

Konu4yecTso ¢OMHHL MHTATENBLHBIX BELLECTR

[MuTatensHbie Ha | kr
BCILICCTRA
Kopma | Kopma 2
Benxu 3 ]
¥rneroasl | 2
[MpoTeHH 1 6

Croumocts | Kr Kopma nepBoro Buzaa — 4 1.€., BToporo ~ 6 .e.
CocTaBbTe THEBHOM pallMOH MUTATEIHLHOCTH, UMEIOIUHA MUHUMAJIBbHYIO CTOUMOCTD.

Bapuanm 10

XO03sCTBO pacronaraer ciaeayomuMu pecypcamu: miomanas — 100 en., tpya — 120 en.,
Tsira — 80 ex. Xo3sUCTBO MPOU3BOAUT 4eThipe Buaa npoxykuuu I11, 12, T13 u 114, Opranuzanus
MIPOM3BOJICTBA XapaKTEPU3YETCs CIEAYIOMEeH TabIuIen:

3atpaThl Ha | ¢d. NPOAYKLHHK Joxox ot
INpooykuusa eaHHHLIBE
MI0ILAILL TPYO TArA NMPOOYKLUHH
IT, 2 2 2 1
1T, 3 1 3 4
i, 4 2 ] 3
i, 5 4 1 5
CocraBpTe TUIAaH BBIMTyCKAa TMPOAYKIMH, OOECTICUMBAIONIUN XO3SMCTBY MaKCHUMAJIbHYIO
PUOBLIb.
Bapuanm 11

Lex BeImyckaeT TpanchopMaTopsl 1ByX BUAOB. JlJist H3roTOBIEHUS TPAaHCHOPMATOPOB 0O0UX
BHJIOB UCITOJIB3YIOTCS KEJIe30 U IpoBoJioka. O0mmii 3anac xemnesa - 3 T, mpoBoyioku ~ 18 T. Ha onun
TpaHcopMaTop TEPBOrO BHUIA PACXOMYIOTCS S5 Kr Jkeje3a W 3 KIr TMPOBOJOKH, a Ha OJUH



TpaHchopMaTop BTOPOTO BHJA pacXoIyroTcs 3 Kr Keje3a M 2 KI IMPOBOJIOKH. 3a KaKIbId
pealln30BaHHbIN TpaHCPopMaTOp MEPBOTO BUAA 3aBOJI OTy4YaeT NpUObLIH 3 1. €., BToporo — 4 1. e.
CocrtaBbTe IUIaH BBITYCKAa TPaHC(POPMATOPOB, 0OECIIEUMBAIOUINKI 3aBOy MaKCUMAIbHYIO

pUOBLIb.
Bapuanm 12

Jl1 BBIITyCKa YeThIpEX BUJIOB MPOIYKIMH TPEOYIOTCS 3aTPaThl ChIPhs, pab0oUero BpeMeHu 1

obopynoBanus. MicxoaHble TaHHBIE IPUBEACHBI B TAOJIHIIC:

Hopsbt 3ampam pecypcoa
Tun Ha eJuKuYY npodyKyll Hanuvue

pecypca 1 2 3 4 pecypcos
Cupne 3 5 2 4 60
Pafiouee Bpem#A 22 14 18 30 400
ObopyaosaHue 10 14 8 16 128
[Ipubrine Ha egH-
HHLY NPOIyKIHH 30 25 8 16

C(bOpMy.]'IPIpOBaTL O9KOHOMHKO-MATECMATUYCCKYIO MOJCJIb 3a/la4 HaA MAKCUMYM HpI/I6BIJ'H/I u
HAUTH ONTUMAaJIbHBIN MIaH BBIITYCKa NPOAYKIHH.

Bapuanm 13
U3 tpex mpoayxkros - I, II, III coctaBmsgercs cmech. B coctaB cMecu TOMKHO BXOOUTH HE
MeHee 6 en. XuMHYecKoro BemiecTBa A, 8 en. — BemecTBa B 1 He MeHee 12 en. BemiectBa C.
CTpykTypa XMMUYECKUX BELIECTB NIPUBE/CHA B CIAEAYIOIICH TaOIMIIE:
CWIEP}IEHHHl: XHMHYCCKOIO BCIUCCTEA
MpoxykT B | en. npooyKUHM Croumocte | en.
IT HH
A B C poayxi
| 2 1 3 2
11 1 2 4 3
1 3 1,5 2 2,5

CocrtaBbTe HanboIIEe ACTICBYIO CMECh.
Bapuanm 14
B wHCTHTYTE TPOBOIUTCS KOHKYpC Ha JydlIylo cTeHrasery. OQHOMY CTyIEHTY JaHO

clefyroliee nopyyeHue:

* KYIIUTh aKkBapesbHOM Kpacku o neHe 30 1. e. 3a KopoOKy, IBETHbIE KapaHaly 1o neHe 20
I.el. 32 KOpOOKyY, TMHEHKH 1o 1ieHe 12 m.en., 61J0kHOTHI 1o ene 10 a.em.;

* KPacoK HYXHO KyIUTb HE MEHee TpeX KOpPOOOK, OJOKHOTOB -CTOJIBKO, CKOJIBKO KOPOOOK
KapaHJalei 1 Kpacok BMecTe, JinHeek He Oosnee msatu. Ha mokymnku Beigensercs He menee 300 . e.

B xakoM KOJIMYeCTBE CTYJCHT IOJDKCH KYIUTh yKa3aHHBIE MPEIMETHI, 9TOOBI 00IIee YHCII0
MpeIMEeTOB ObLIO HAUOOIBITUM?

Bapuanm 15

Lex BbimyckaeT Tpu Buaa netaneit — A, B, C. Kaxnas neranp obpabaTbiBaeTcsi Tpems
crankamu. OpraHu3aiys MPOU3BOICTBA B IIEXE XapaKTEPU3YeTCs CIEAYIONIeH TaOIuIen:



Cranox dnutensHocTs 06paboTky getany, MHH. | MOHI BPEMEHH,
A B C yac
! 12 10 9 220
I 15 18 20 400
111 6 4 4 100
OTnyckHas ueHa 30 32 30 .
33 ONHY AETANb

CocTaBbTe MIaH 3arpy3Ku CTAaHKOB, 00ECIICUMBAIOIINH 1IEXy MMOTydYeHUEe
MaKCUMaJTbHOU MPUOBLIH.
S.Unc/jieHHbIe METOAbI ONITUMHU3ALUH

3aganue Nel

& =01

Hcnonb3ys MeToq TUXOTOMUU NIPHU 3aJJaHHOM 3HAYEHUU HauOOJIBIIICH JOMTYCTUMOMN

JUIMHEl  MHTEpBANla HEONPEJEICHHOCTH HANMTH HHTEpBAN, B KOTOPOM pACIONOKEHA TOUKA

MUHHMYyMa YHHMOJQJILHOW Ha OTPE3Ke [0’1] byHKIUN J(x)  6=00L,
1 f(xX)=—x"+x+1.

f(x)=(10x—-9) +1.
f(x):3x2—5x+3.,
f(x)=8x2—x+2;,
f(x)=4x2—3x—2;
f(0)=(0,04-x) .
f(x)=2,3x2—x;
f(x)=8x>—2x+1.
f(x)=100(x—0,2)’2;
f(x)=0Bx-2)-2.
' f(x)=7x2—5x+l;
f(x):6x2—3x+9;
f(x):3x2—5x+1;
f)=(025-x) .
f(x):5x2—9x+3;

F)=19x+18
16. X

17. f(x):0,8x2—x’+7.
18. f(x)=100(x—0,28)’2.
19. f(x)=9x2—5x+9; ’
20. f(x)=(0,09—X)2;

1. f(x):0,7x2—x+3;

A A e

[ e N
N



2. f(x)=2x" —x.
f(x)=17x+2
3. X ;

24 J(x)=100(x-0,23).
5. f(x)=8x>—5x+1.

3aganue Ne2

I/ICHOHB?;}’SI MCTOJ 30JIOTOr0 CCYCHUA IIPpU 3aJaHHOM 3HAYCHUU

JIOTTYCTUMOM JIJTUHBI

Touka

& =01 LauGomsmeit
MHTEpBaIa HEOMpeeIeHHOCTH HAMTH MHTEpBal, B KOTOPOM PAClONOKeHa

MHHMMYMa YHUMOJAJIBHON Ha OTPE3Ke [0’1] byHKIUN ACOP

1.
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16.
17.
18.
19.
20.
21.
22.

23.
24.
25.

f(x):—x2+x+1;
f(x)=(10x—9)2+1;
f(x)=3x2—5x+3;
f(x):8x2—x+2;
f(x)=4x2—3x—2;
F(x)=(0,04—x).
f(x)=2,3x2—x;,
f(x):8x2—2x+1;
f(x)=100(x-0,2)° .
f0)=0Bx-2) -2

_ f(x)=7x"=5x+1.

f(x)=6x"=3x+9.
f(x):3x2—5x+1;
f0)=025-x) .

f(x)=5x2—9x+3;

f(x):19x+E
X -

f(x)=08x>—x+7.

£(x)=100(x—0,28)" .

f(x):9x2—5x+9;
f()=(0,09-x) .
f(x)=0,7x" —x+3.
f(x)=2x2—x; ’
f(x):l7x+2

X -

b

f(x)=100(x —0,23)° :

f(x)=8x>=5x+1.

3aganune Ne3



Wcnons3ys MoauduKaruy Merona Hbl0ToHa HATH MUHUMYM ** (QYHKIMH YHHMOJAIEHOM

Ha OTpe3Ke [0’1] byHKIHUN J (),
1 f(xX)=—x"+x+1.

f(x)=(10x—-9) +1.
f(x)=3x" —5x+3.,
f(x)=8x2—x+2.,
f(x)=4x’ —3x—£;
F(x)=(0,04—x).

f(x)=2,3x2—x.,

f(x)=8x" —2x+,1.

f(x) =100(x—0,2)’2;
f(x)=0Bx-2)-2.
' f(x)=7x" —5x+1.,
f(x)=6x" —3x+9,.
f(x):3x2—5x+1;
f(x)=(025-x).

f(x):5x2—9x+.;>;

F)=19x+18
16. X

17. f(x)=08x"—x+7.
18, f(x)=100(x—0,28)°.
19. f(x)=9x> =5x+9.

20 J(x)= (0,09—x)2;
1. f(x):0,7x2—x+3;

2. f(x)=2x" —X.
f(x):17x+2
23. X

24, f()=100(x ~0,23)’ ;
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5. Metogu4eckue MaTepuaJbl, ONpeae/sione Npoueaypbl OHeHMBAHUS
KOMIIeTeHIIUH

5.1 Kpurepun onieHMBaHHMA Ka4eCTBA YCTHOIO 0TBETA
O1eHKa «OTJMYHO» BBICTAaBISETCS 3a TIyOOKOE 3HAHHWE MPEIyCMOTPEHHOTO MpPOrpaMMOi
MaTepuaga, 3a yYMEHHE YETKO, JAKOHMYHO M JIOTMYECKH IOCIIEAO0BAaTEIbHO OTBEYaTh Ha
IIOCTaBJIEHHBIE BOIIPOCHI.
OrneHka «Xopo1o» — 3a TBep10€ 3HaHWE OCHOBHOTO (ITPOrpaMMHOTI0) MaTepHarna, 3a rpaMOTHBIE,
0e3 CyIIECTBEHHBIX HETOYHOCTEH OTBETHI HA MOCTABICHHBIE BOIIPOCHI.
O1eHKa «y10BJIETBOPHTEIBHO» — 3a 00Iee 3HaHUE TOJIBKO OCHOBHOIO MaTepHala, 3a OTBETHI,
coJiepKalie HeTOYHOCTH WK ¢l1ab0 apryMEeHTHPOBAaHHbIE, C HApyIIEHHEM MOCIeI0BATEIbHOCTH
U3JI0KEHUsI MaTepHaa.
OneHka «HeEyAOBJICTBOPHTEJBbHO» — 33 HE3HAHUWE 3HAYUTEIBHOW YacTH IPOrPaMMHOIO
MaTepuasa, 3a CyIIeCTBEHHbIE OIIMOKHN B OTBETAX HA BOIIPOCHI, 32 HEYMEHHE OPUEHTUPOBATHCS B
MaTepuae, 34 HE3HaHNUE OCHOBHBIX MOHATUMN IUCLUIUIMHBI.

5.2 Kpurtepuu onieHMBAHHUA TECTUPOBAHUS
[Ipu TecTupoBaHUM Bce BepHble OTBeThl Oepytcs 3a 100%.
90% - 100% oTnuyHO
75% - 90% xoportio
60% - 75% ynoBIETBOPUTENBHO
Menee 60% HEYTOBICTBOPUTEIHEHO

5.3 Kpurepuu onieHMBAHUA Pe3yJIbTATOB KOJUVIOKBHYMA

OneHka «OTJIMYHO» BBICTABISETCS 3a TIyOOKOE 3HAaHWE MPEAYCMOTPEHHOIO MPOrpamMMoi
MaTepuaa, COAEpKalEerocss B OCHOBHBIX U JIONIOJHUTEIbHBIX PEKOMEHJOBAHHBIX JTUTEPATYPHBIX
HMCTOYHMKAX, 34 YMEHUE YETKO, JIAKOHUYHO H JIOTWYECKH IIOCIEAOBATEIBHO OTBEYaTh Ha
IIOCTaBJIEHHBIE BOIIPOCHI, 332 YMEHHE aHAJIU3UPOBATh M3y4aeMble SIBJICHMSI B MX B3aWMOCBS3H U
JTUAJIEKTUYECKOM pa3BUTHUH, MPUMEHSTh TEOPETUYECKUE TIOJIOKEHUS IMPH PpEelIeHUU
IIPAKTHUYECKUX 3a7ad.

OrleHKa «X0pomo» — 3a TBEPAOE 3HAHME OCHOBHOTO (IIPOrPaMMHOI0O) MaTepualla, BKIIIOYas
pacueTsl (IIp1 HEOOXOIUMOCTH), 3a I'PAaMOTHBIE, 0€3 CYIIECTBEHHbIX HETOYHOCTEH OTBETHI Ha
MOCTaBJIEHHbIE BOIPOCHI, 3a YMEHHE NPUMEHSATh TEOPETUUYECKHE MOJOKEHUS Ul pEelICHUS
IIPAKTUYECKUX 3a7ad.

OLeHKa «yI0BJIETBOPUTEIbHO» — 3a O0Illee 3HAHHWE TOJIBKO OCHOBHOIO MaTepuaia, 3a
OTBETHI, COJEpXallie HETOYHOCTH WM clabo apryMEHTHpPOBaHHbIE, C HapylLICHUEM
[I0CJIEI0BATENBHOCTH U3JI0KEHHS MaTepuaa, 3a c1adoe IpUMEHEHHE TEOPETHUECKUX MOJI0KEHUH
IIPY PEIIECHNUHU PAKTHYECKUX 3aa4.

OneHka «HEyAOBJETBOPUTEIBHO» — 33 HE3HAHHWE 3HAYUTEIBHOW YacTH MPOrPaMMHOIO
MaTepuaia, 3a CYLIECTBEHHbIE OIIMOKM B OTBETaX Ha BONPOCH, 3a HEyMEHHUE
OpUEHTUPOBATHCS B pacyuerax, 3a HE3HAHUE OCHOBHBIX MOHSATUHN JIUCHUIUIMHBIL.

5.4 Kputepuu oueHnBaHusl pacdyeTHO-Tpadpnyeckoi padoTsl
[Ipu npoBepke pacueTHo-rpaduueckoil paboTel Bce BepHble OTBeThl OepyTcst 3a 100%.
90% - 100% oTnuyHO
75% - 90% xopomio
60% - 75% ynoBIETBOPUTENBHO
MeHee 60% HeyIOBIETBOPUTEIBLHO



5.5 Kpurtepnu oneHnBaHus pe3yJibTaTOB IK3aMeHA

O1eHKa «OTJMYHO» BBICTABISETCS 3a TIyOOKOE 3HAHHWE MPEIYyCMOTPEHHOTO MpPOrpaMMOi
MaTepuaga, 3a yYMEHHE YETKO, JAKOHWYHO M JIOTMYECKH IIOCIIEAO0BAaTEIbHO OTBEYaTh Ha
IIOCTaBJIEHHBIE BOIIPOCHI.

OrneHka «Xopo1o» — 3a TBep10€ 3HaHWE OCHOBHOTO (ITPOrpaMMHOTI0) MaTepHarna, 3a rpaMOTHBIE,
0e3 CyIIECTBEHHBIX HETOYHOCTEH OTBETHI HA MOCTABICHHBIE BOIIPOCHI.

O1eHKa «y10BJIeTBOPHTEIBHO» — 3a 00Iee 3HaHUE TOJIBKO OCHOBHOIO MaTepHala, 32 OTBETHI,
coJiepKale HeTOYHOCTH WK ¢l1ab0 apryMEeHTHPOBAaHHBIE, C HApyIIEHHUEM OCIEeI0BATEIbHOCTH
U3JI0KEHUsI MaTepHaa.

OneHka «HEyAOBJICTBOPHTEJBbHO» — 33 HE3HAHUWE 3HAYUTEIbHOW YacTH IPOrPaMMHOIO
MaTepuasa, 3a CyIIeCTBEHHbIE OIIMOKHM B OTBETAX HA BOIIPOCHI, 32 HEYMEHHE OPHUEHTUPOBATHCS B
MaTepuae, 34 HE3HaHNUE OCHOBHBIX MOHATUMN IUCLUIUIMHBI.
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