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1. HEJIX OCBOEHMUSA JUCHUITVINHBI

]_ICJ'IHMI/I OCBOCHHA JUCHUIIIIMHBI <<MCTO,Z[I>I ONTUMH3aWN» ABJIACTCA H3YUCHUC OCHOB
MATEMAaTHUYCCKOIro0  MBIINIJICHHUA W HABBIKOB  HMCIIOJIB30BaHHUA  MAaTEMATHYCCKHX  MCTOIOB
OIITUMHU3AIMKU U MAaTEMATUYCCKOIo MOJACIUPOBAHUA B HpaKTH‘ICCKOﬁ JACATCIIBHOCTH.

HpI/I 9TOM 3aJadaMi JUCHUIIINHBI ABJISAIOTCA:

O3HAaKOMIJICHHUC 06yqa}01u1/1xc;1 C OCHOBHBIMH METOJAMH MAaTEMATUYCCKOI0O MOJACIMPOBAHMU 3a1a4d
TCOPHUH ONITUMH3ALINH,

Bblpa6OTKa YMCHUA CaMOCTOATCIIbHOI'O MATECMAaTUYCCKOI'0 aHaJIM3a 3a/1a4;

HU3YUYCHUC OCHOBHBIX MCTOAOB PCIICHUA 3a1a4 OIITUMU3AlIUU,

Pa3BUTHUC JIOTHYCCKOTI'O U aJITOPUTMUYICCKOTO MBIIIJICHUSA

Pa3sBUTHUC IMPAKTUYCCKUX  HaBBIKOB MMporpaMMHrupOBaHUsA AJIIOPUTMOB  PECIICHUA 3aJa4
OIITUMM3allN

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI

2.1. HucummimHa «MeToasl ONTHMH3AIMU» OTHOCHTCS K o0s3arenbHOM wacth bioka 1.
JucuumuuHel (MOIyIU) U UMEET TECHYIO CBS3b C IPYTMMH TUCIUIUIMHAMHU.

2.2. B Tabnuie nmpuBeACHBI MPEANICCTBYIONIUE U MOCICIYIONINE TUCIUTIINHBI, HAIIPABICHHBIC
Ha (HOpMUPOBAHUE KOMIIETECHIIUN JUCIUTIIMHBI B COOTBETCTBUHU ¢ MaTpuIlei komrereHuuid OI1.

IIpenmecTByiomue 1 nocjaeaywue JMCUHNINHDI,
HanpaBJieHHbIe HA (POPMHPOBAHUE KOMIIETEHUM I

jgn [TpenmecTByromue TUCHUIIIMHBI [Tocnenyromue AMCHUANIIMHBI

1. | MaremaTnueckuii aHanus MatemaTtuyeckrue OCHOBBI 3aIIUThI HH(OpMaLIUK

2. | Teopus BepOsSITHOCTEW U MammHHoe 00y4YeHHe U aHAJIN3 TaHHBIX
MaTeMaTH4YecKasl CTaTUCTHKA

3. ITpoexT 3 Kypca

4. Kpunrorpadus




3. INIAHUPYEMBIE PE3YJIBTATBI OBYYEHUS 110 JTUCHUIITIMHE

[InanupyeMble  pe3ylibTaThl OCBOCHHUS oOpa3oBarenbHOM mporpammer  (OIT) —
KOMIIETEHIIMH OOYYaIOUIMXCs ONPEACISIOTCS TpeOOBaHMUAMHU CTaHJIApTa MO HAIPABICHHIO
nogrotoBkn  01.03.02 Ilpuknagnas wmaremaTnka #  uHboOpMatuka U (GOPMHPYIOTCS B

COOTBETCTBUM ¢ MaTpuiiei kommereHuit OI1

Ne Homep/ HaumeHoBaHue B pe3yabTare n3yvyeHus THCHUTIIIHHBI
o/ HHIEKC KOMIeTeHIUH 00y4aroImecst J0JKHBI:
KOMIIeTeHIHH (n1u ee yacTH)
1 2 3 4
OIlK-3 Crioco0OeH npUMEHSTh U OIIK-3.1 Ob6namaer 6a30BBIMU 3HAHUSIMU O
MO (DUIIPOBATH CYIIECTBYIOIUX MaTEMAaTHUECKIX MOJIEIISAX

MaTeMaTHYECKAE MOIEIN
JUTSI pEIICHHUS 3a/1a4 B
obnactu
podecCHOHAIBLHOM

eI TENILHOCTH

B Pa3IMYHBIX 001aCTAX 3HAHUI

OIIK-3.2 TIpumeHsieT 1 MOAUPUIUPYET
CYLIECTBYIOILIME MAaTEMATUYECKNUE MOJIENH
JUISL peIlieHus] MPUKIIaTHBIX 3a7a4

OIIK-3.3 Bnameetr MeTOmoNIOrHeEN
MaTEMaTUYECKOT0 MOJCIIUPOBAHUS JIJIS
pelIeHus 3a71a4 B 001acTH
npodecCHOHATBHBIX HHTEPECOB




4. CTPYKTYPA U COAEPKAHUE JUCIIUIIJIMHBbI

4.1. OFbEM JUCIHUAILIMHLI U BUJbl YYEEHOU PABOThHI

Buj yueOHoi1 padoThI Bcero yacos Cemectpsl
Ne 5
Yacos

1 2 3
AyauTopHasi KOHTAKTHasi padora (Bcero) 54 54
B tom umcie:
Jlexnun 18 18
[IpakTrueckue 3aHATUS 36 36
KonTakTHass BHeayauTOpHas padoTa, 6 mom 2 2

qucne.

I/IH,I[I/IBI/II[yaJ'IbHBIe U I'PYHIIOBBIC KOHCYJIbTalUU

CamocTosiTe/ibHasi padoTa 00y4yalonierocs 61 61
(CPO) (Bcero)
Pacuemno-epaghuueckue pabomul 20 20
Tloozomosxa k npakmu4eCcKum 3aHAmuim 20 20
Tloozomosxa k mecmuposanuio 8 8
Iloozomoska k npomesIcymouHoMy KOHMPOIO 8 8
Ipopabomrka nexyuii 5 5
IIpomexyTounas | sk3ameH (D) Ok Ok
arrecranus B TOM 4HcCJIe:

[Tpuem k3., gac. 0,5 0,5

Koncynpranus, yac. 2 2

Kontposnb 24,5 24,5
HUTOI'O: O6mas | Yacos 144 144
TPYA0EMKOCTH 3a4. ejl. 4 4




4.2. COAEPKAHME JUCHUIIJINHBI

4.2.1. Pa3zaennl (TeMbl) TUCHUILUINHBI, BUAbI YU4e0HOIi 1eSITeTbHOCTH U ()OPMBI KOHTPOJIA

Buabl yueOHO# qesiTeJIbHOCTH, DopMbl
BKJIIOYasl CAMOCTOSITEIbHYIO PaGoTy TeKylel u
Ne HanMenoBanme 00y4JaroImuxcs MPOMEKYTOYHOM
n/ O — (B yacax) arrecTauuu
n (0®0)
JI JP | 113 | CPO Bcero
1 2 3 4 5 6 7 8
Cemectp 5
1. | Pa3gen 1. Beenenue. 2 6 18 26 Komnoksuywm,
OcHOBHBbIE MOHATHUS pacueTHo-
3aJjauu ONTUMH3AINN rpaduyaeckas
pabora,
TECTOBBIN
KOHTPOJIb
2. | Pazgen 2. Pemenne 6 10 18 34 Komnoksuywm,
ONTUMU3AIMOHHBIX U pacueTHo-
MHOTOKPUTEPHAITBHBIX rpaduyueckas
3a1a4 pabora
TECTOBBIN
KOHTPOJIb
3. | Pazgen 3. Metozs! 4 10 18 32 Komnnoksuym,
pelieHus pacueTHo-
HKCTPEMAIbHBIX 3a/1a4 rpaduyueckas
s dynkuuit u 3JIIT pabota
TECTOBBIN
KOHTPOJIb
4. | Paznmen 4. YucneHnusie 6 10 7 23 Komnoksuywm,
METObI 0€3yCIIOBHOM U pacueTHo-
YCIIOBHOM rpaduueckas
ONTUMH3ALUU pabota
TECTOBBIN
KOHTPOJIb
KonTaktHas 2 WHIUBUYaIbHbBIE
BHEayJIUTOpHas paboTa Y TPYIIIOBBIC
KOHCYJIbTaIlH
Koncynpramms 0,5
KonTtpons (24,5)
Hroro yacoB B 5 cemecTpe: 18 36 61 144
Bcero: 18 36 61 144




4.2.2. JIeKIIHOHHBIH Kypc

Ne HaumenoBanue Bcero
HaumenoBaHue Conep:xanue
n/ pasiea TeMbl JIeKIHHU JIEeKIMHU Hacon
I (0DO)
1 2 3 4 5
Cemectp 5
1. | Pasmen 1. BBenenue. Tema 1.1 OcHoBHble | OCHOBHBIE TEPMHUHBI
OcHOBHbIE MOHATHUS MOHSTUS U OIIpe/IeTICHUSI.
3alayd  ONTHUMU3ALUU [TonsiTre
Tema 1.2 «ONITUMYM» 4
Pa3znooOpa3zue Matemaruueckas
KpUTEPUEB MoJieNb U
ONITHUMH3AINH MOJICIMPOBAHUE.
Bekropnas neneas | [locranoBka 3amaun
GyHKIMA ONTUMU3ALNH.
PaznooOpasue
KpUTEpPUCB
ONTUMU3AINH

Lenesas pyHkums
Bekrophas neneBast

GbyHKIHS.
MHoxecTBO
JOTTYCTUMBIX
pelIeHui.

2. | Pazmen 2. Pemenue Tema 2.1 3anava o 3anava o
ONTUMU3ALUOHHBIX U Ha3HA4YE€HUU Ha3HAYECHUHU
MHOTOKPUTEpPHUATbHBIX eneBast KLU

PUTEp Tema 2.2 Jlexcuko- n Py
3a1a4 Jlexcukorpaguyecka
rpaguueckas
sl ONTUMU3ALHS.
ONTUMU3ALIHS
Tena 23 M 3anaua 6
eMa 2. CTONBL JTUHAMHUYECKOT'O
MHAMHYECKOT
AMHAMITIECKOTO IpOrpaMMHUpPOBaHUS
POrPaMMHUPOBAHHAL. Kpurepunontumusa
[IpobGnema 3aMeHbI i
OBOPYIOBAMI | Jhyieiias hopa
cMa 2. OKp bITHS MyHLTI/IHHI/IKaTI/IBHaSI
N-BEPIIUHHOTO L®. LI® Buma
rpagda MINMAX u
mapocoYeTaHUAMU MAXMIN.
L Buna «paccrosiue
a0 H,I[eaﬂ]:HOfI TOYKH».

3. | Paznen 3. Metoibl Tema 3.1 Teopus Teopema
peuieHus MOTPEUTHOCTH Beitepmtpacca.
AKCTpEMAJIbHBIX 3a/1a4 T 308 Brinyknas u 4
g Gynkuuit u 3J111 eMa 5.2 DRIIYINIAL | porgyras pyskimm.

1 BOTHYyTas Meroauka

bynxwim HaXO0XKIEHH




Tema 3.3

I'padpuaeckuii meron

DKCTpEMyMa Ha
UHTEpPBAJE. Y CI0BUA

OIITUMHM3ALMIY JIJIS MHUHUMYMa
3JII1 BBITYKJIBIX
(GyHKIMHA.
3amayn TUHEHHOTO
MIPOTrpaMMHUPOBAHUS
I'paduueckuii meron
OIITUMHU3ALUY JIJIS
3JII1.
4, | Pa3znen 4. YuciieHuusle Tema 4.1 IToustue o
METOJIbI 0e3yCIIOBHOM 1 | OnTuMU3anus YHCIICHHBIX METOAAX
YCIIOBHOM ONTHUMH3AIMH | YACICHHBIMHU OIITHUMHU3ALIUU

METOJaMM: METOJ

Metoa nuxoromMun 4

JUXOTOMHUH, METOI
30JI0TOTO CEUYCHMSI,

Merton 305oToro
ceueHus

metoa HeroToHa,
Meron Takepa-

Kyna.

Meton HeroTona

Merton Takepa-Kyna

HToro yacoB B cemecTpe: 18
Bcero: 18
4.2.3. JlaGopaTopHbIii NPAaKTHKYM (HE MIPEANOIaraeTcs)
4.2.4. IlpakTnyeckue 3aHATHS
HaumenoBanue Conepxanue Bcero
Ne HaumenoBanue
pa3jiena NPAKTHYECKOr0 Yacos
n/ NPaKTHYECKOro
JUCIHHUILINHDI 3aHATHSA
1| 3aHATHA (0D0)
1 2 3 4 5
Cemectp 5
Pa3nen 1. Beenenue. Hupopmarimonnas M3yunts
OCHOBHBIE MTOHATHS TEXHOJIOTHS IIOMCKA HHCTPYMEHTAJIbHBIE
3aJ1a4y ONITUMH3AINHN OIITUMAJIBHOT'O BO3MOXHOCTHU 6
peleHwst B cpejie MicrosoftExcel ms
MicrosoftExcel pelieHust 3a1a9
OIITUMH3AlINN:
UHCTPYMEHTapUU
«IIOHUCKa pemem&ﬁ»
Pa3nen 2. Pemmenue 3agayga o JlunelHoie
ONITUMH3AMOHHBIX U | Ha3HAYECHUU pelaronye mpaBuia
MHOTOKPHUTEPHAIBHBIX | PemmTs n 6
3a1a4 AHAITUTUYECKH U
peann3oBaTh Ha
OIHOM M3 SI3BIKOB
MTPOrPAMMHUPOBAHHUS




Muorokpurepuansl | Haxoxnenune ITM,
as 3a7a4a o IIMA, nuHeliHas
COBEPLIECHHBIX CBEPTKA KPUTCPUECB,
[ApOCOYETAHUAX JIEKCUKO-TpadryecKas
ONTUMHU3ALMS . HA
| — npUMepe 3a1a4u O 5
COBEPIICHHBIX
AHATATIHCCKH 1 [apOCOYCTAHUSIX.
peannsosary Ha MynbTHUILTHKATUBHAS
OJIHOM U3 SI3bIKOB L. I[[® Buna
MporpaMMupoBaHusl | MINMAX u
MAXMIN. LI® Buma
«PAacCCTOSIHUE 10
UJICATLHOM TOUKNY.
Anroput™ peutenust | [IpuHuun
3a/1a4 0 3aMeHax ONTUMAIBEHOCTH
aBTOMO6I/IJ'[5[ JUHAMHUYECKOT'O
[IPOTPaMMUPOBAHU. 6
[IporpammupoBanu
€ 3aJ]a41 3aMEHbI BrrunciaurenbHas
000py/I0BaHUS Ha cxema JII1 Ha ipumepe
OJIHOM U3 SI3BIKOB peteHus 3a1aqu o
nporpaMMupoBaHms | 33MCHE 000py10BaHUs
I'paduueckuit ITocraHoBKa 3amauu
Pasnen 3. Meronbt METO/I PEIICHHSI JIMHCHHOH
peueHus 3a/1a4 JIMHEMHOT O ONTHMH3AINH
DKCTPEMANBHBIX 337124 | IPOrPAMMHpOBaHus | [IPHMEPbI 33121
it pyakoumii u 3J1T1 9KOHOMHUKH, 6
HPUBOJIAIINE K 33/1a4aM
[IporpammupoBanu T N
padmgeckmit
€ rpaduveckoro MeTO peneHus
METO/1a pCIIICHITA npocteimux 3anay JIIT
3axay JII1 Ha ogHOM
U3 S3bIKOB
IIPOTPaMMHUPOBAHUS
Paznen 4. Uncnennrsle | Metoa qnuxoTtoMun | UYHCIIEHHBIE METOABI
METO/Ibl O€3yCIIOBHON | MeTo/1 30710TOT0 ONTHMH3AIINH.
Y YCIIOBHOM CEYEHUs AJIrOPUTMBI X
ONTHMH3ALUH Meron Herorona peLICHIA 6
Meros Takepa- TekcTsl mporpamMm Ha
OJIHOM W3 SI3bIKOB
KyHa
IPOrpaMMUPOBAHUS
HToro uyacoB B 5 cemecTpe: 36
Bcero: 36
4.3. CAMOCTOSATEJBHAS PABOTA OBYYAIOUIETI'OCS
Ne HaumenoBanue Beero
/m | pa3aesa IUCHUNIHHBI Buxe CPO uacos
" (0D0)
1 2 3 4
1. Pasnen 1. Beenenue. PaboTa ¢ KHIKHBIMH HCTOYHMKamu. Paborta 18

OCHOBHBIE TIOHATHSA
3a1a4u
ONTUMU3ALIUUA

KOJUIOKBUYMY.

C AJIEKTPOHHBIMHU UCTOYHUKaMU. [loaroToBka
K TecToBOMy KoHTposto. IloaroroBka k




2. Pazgen 2. Pemienue Pabora ¢ KHIDKHBEIMHM MCTOYHHMKaMH. PaboTta 18
ONTHMHU3AIMOHHBIX H C 2JIEKTPOHHBIMH HCTOYHUKAMHU. IT0AroTOBKa
MHOTOKPHTEPUAIBHBIX | K TECTOBOMY KOHTDOJIO. IToaroroska kK
3ayau KOJIJIOKBUYMY.

3. Pasgen 3. Metoasl Pabora ¢ KHIKHBIMH HCTOYHHKaMu. PaboTa 18
peleHus C 9JICKTPOHHBIMH UCTOYHHKaMHU. [ToAroTOBKA
IKCTpEMANbHBIX 3a4ay | K TECTOBOMY KOHTPOJIIO. IToaroroska K
st pykimit u 3JIT KOJUTOKBHYMY.

4. | Pazngen 4. UuciaeHHble Pa6oTa ¢ KHWKHBEIMYM HCTOYHMKaMH. PaGora 7
METObI 6€3y0HOBHOI>'I U | € OJIEKTPOHHBIMU UCTOYHHUKAMMU. HOI[FOTOBI(a
YCIOBHOI K TECTOBOMY KOHTpot0. [ToAroToBKa K
OIITHMHU3AIIIH KOJUIOKBHYMY.

Hroro yacoB B 5 cemecTpe: 61

Bcero: 61
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S. IHHEPEYEHDb YYEBHO-METOAUYECKOI'O OBECIIEYEHUA JJIsA
CAMOCTOATEJBHOU PABOTBI OBYYAIOIIUXCA ITO JUCHUIIJIMHE

5.1. MeToanveckue yKa3aHusi AJisl MOATOTOBKHU 00y4YaloIIMXCsl K JIEKIIUOHHBIM 3aHATHAM

JIeKIIMK COCTaBJISAIOT OCHOBY TCOPETHYCCKOIO OOYYCHHMS M JAIOT CHCTEMATHU3HPOBAHHBIC
OCHOBBI HAay4YHBIX 3HAHUHN IO JUCIUIUIMHE, PACKPBIBAIOT COCTOSIHUE M TMEPCHEKTUBBI Pa3BUTHS
COOTBETCTBYIOIICH 00JIACTH HayKH, KOHLCHTPUPYIOT BHHUMaHHE OOydJaroluxcsi Ha HauOoiee
CJIO’KHBIX M Y3JIOBBIX BOIPOCAX, CTUMYJUPYIOT UX aKTUBHYIO MMO3HABATEIbHYIO JCATEIBHOCTh U
CHOCOOCTBYIOT (POPMUPOBAHHUIO TBOPUECKOT'O MBIIIUICHHUS.

Benymum MeTogoM B JIGKIIMM BBICTYIAE€T YCTHOE H3JIOKEHHE YYEOHOro marepuala,
COMPOBOXK/IAIOIIEECS UCIIOJIb30BAHNE MYJIbTUMEINA alapaTyphl.

Jlexuwmst sIBIsIETCS MCXOMHOM (POPMOIT BCEro yueOHOTO Mpolecca, UrpaeT HaIPaBIISIIONTYIO
U OpPraHu3yIoLIyI0 pOJib B CAaMOCTOSITEIbHOM H3y4Y€HUHU NpenMera. Bakueilinas poib JEKIHH
3aKJIFOYAETCS B INYHOM BO3JICHCTBUU JIEKTOPA HA ayJUTOPHIO.

OcHOBHaAsI TUIAKTHYECKAs 1eTb JIEKIUU - 00ECICYCHHE OPUEHTUPOBOYHON OCHOBBI IS
JalbHENIIero ycBoeHus yuyeOHoro matepuana. [locrpoenue nekiuil mo aucuuruimHe «MeTomabl
ONTUMH3AIMKU» OCYIIECTBIISICTCS HA OCHOBE NMPUHIMIIOB HAYy4HOCTH (MpearoiaracT BOCIIMTAHUE
JUATIEKTUYECKOT0 MOAX0a K U3y4aeMbIM MPEAMETaM U SIBICHUAM, JUATEKTUYECKOTO MBIIUICHHUS,
(dhopMUpOBaHHE MPABWIBHBIX MPEACTABICHUHN, HAYYHBIX MIOHATHH U YMEHUS TOYHO BHIPA3UTh UX B
OTIpeIeTICHUSIX U TEPMUHAX, IPUHSITHIX B HAYKE)

Ha nexuusix packpbIBarOTCSI OCHOBHBIE TEOPETUUYECKUE ACTIEKTHI, MPUBOJATCA MPUMEPHI
peau3anuy Ha MPaKTUKE, OCBEIIAETCS TOCTUTHYTHIH YpOBEHb (POpMAIU3AINK JIEATEIHHOCTH IO
ABTOMATHU3AIMH MTPOIECCOB.

Crneuunduyeckoil 4epToil M3ydeHHs] JAHHOTO Kypca SBISETCS TO, YTO MNPUOOpETEeHHe
YMEHUUA U HaBBIKOB pal0OThl HEBO3MOXXHO 0€3 CHCTEMaTUYeCKOW TPEHUPOBKH, KOTOpas
OCYUIECTBJISIETCS HA MPAKTUYECKUX 3aHATHUSAX.

OcHOBHOE BHHUMAaHHE B JICKIIUA COCPEIOTAYMBACTCS Ha TIIyOOKOM, BCECTOPOHHEM
PacKpBITUU TJIABHBIX, Y3JIOBBIX, HarOoJiee TPYAHBIX BOIPOCOB TEMbl. YK€ HA HAYaJIbHOM dSTame
MOATOTOBKHU JIEKIIMH PEIIAeTCsl BOMPOC O COOTHOIIEHUH MAaTepUaJIOB YYCOHUKA U JICKIIUH.

Jlnsg Toro 4toOBl JNeKuus Uisi oOywaromierocsi Oblla TPOAYKTHBHOM, K HeW Hajo
roToBUTHCS. [10ITOTOBKA K JIEKIIUU 3aKITIOYAETCS B CICIYIOIIEM:

- Y3HATh TEMY JIEKIUH (110 TeMaTHYECKOMY TIaHy, 10 HHPOpPMAIIHH JIEKTOpa),
- IPOYUTATh Y4eOHBII MaTepHal 0 yUeOHUKY U y4eOHBIM TOCOOUSIM,

- YSICHUTh MECTO M3y4aeMOi TeMbI B CBOEH MpodeCCHOHATBHON MOITOTOBKE,
- BBIKCATh OCHOBHBIE TEPMHHBI,

- OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI IO TEME JIEKIIUH,

- YSCHHUTbH, KAaKU€ YI€OHBIE JIEMEHTHI OCTAJIMCh HESICHBIMH,

- 3aIIMCaTh BOIIPOCHI, KOTOPHIE MOYKHO 33JaTh JIEKTOPY Ha JIEKIUH.

B Xxone NeKIMOHHBIX 3aHATUN OOYYarONIUICS JOJDKEH BECTH KOHCIEKTUPOBAHUE Y4YEOHOTO
Matepuana. OOpaiiath BHUMaHHUE HAa KaTeropuu, GOpMYyIHPOBKHU, PACKPHIBAIOIIUE COAEPKAHHUE TeX
WM WHBIX SIBJICHUHA M TPOILECCOB, HAy4YHBIE BBIBOJABI W TPAKTUYECKHE PEKOMEHIAINH,
MOJIOKUTETILHBIN OIBIT B OPATOPCKOM HUCKYCCTBE. JKenaTensHO OCTaBUTh B pa00YMX KOHCIIEKTaX IMOJIA,
Ha KOTOpBIX JeNlaTh TOMETKM W3 PEKOMEHJIOBAHHOW JIUTEPaTyphl, JOIMOJHSIONIME MaTepuan
MIPOCITYIIAHHOMN JIEKIUH, a TAK)KE MOTUYEPKUBAIONTUE 0COOYIO0 BAKHOCTh T€X WJIM MHBIX TEOPETUYECKHIX
MOJIOKEHUHU. 3a7aBaTh MPENOAABATEI0 YTOUHSIONINE BOMPOCH C IIENBI0 YSICHEHUS TEOPETHYECKUX
MOJIOKEHUH, pa3pelieHusl CHOPHBIX CUTYyallil. YKa3aHus 0 KOHCIIEKTUPOBAHUIO JIEKIIUI: - HE HY>KHO
cTapathCsl 3amucaTh BECh MaTepuall, O3BYUYEHHBIN mpernogaBaTeneM. Kak mpaBmiio, JIEKTOPOM
JIEA0TCS AKIIEHTHI Ha KITFOUEBBIX MOMEHTAX JIEKLIUH JIJIs1 Hauajla KOHCIIEKTUPOBAHMS;

- KOHCTIEKTUPOBAaHNE HEOOXOMMO HAYWHATH MTOCJIE OTJIAIIEHUEM TJIaBHOM MBICITH JIEKTOPOM,
nepes HauajaoM €€ KOMMEHTHPOBAaHUS;

- BBIJICJICHUE TJIABHBIX MBICTIEH B KOHCIIEKTE JAPYTHUM IIBETOM I1€JIeCO00pa3HO MPOU3BOIUTH BHE
JIEKIIMH C LIeJIbI0 COKPAILIEHUS BPEMEHU Ha KOHCIIEKTUPOBAHUE HA CAMOM JIEKIIHH;
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- IPUMEHEHNE COKpAILlEHUI IPUBETCTBYETCS;

- Hy’KHO M30€eraTh JUIMHHBIX U CI0KHBIX PacCyXKJIEHHIH;

- IOCJIOBHOE KOHCIIEKTUPOBAHHE OTHUMAET MHOT'O BPEMEHH, TO3TOMY HEOOXOAMMO OIyCKaTh
(bpasbl, UMEIOIIME BTOPOCTENIEHHOE 3HAaYCHUE;

- €CJIM B JIEKLIUH BCTPEUYAIOTCS HEU3BECTHBIE TEPMUHBI, JIYUIlIE BCETO OTMETUTH HA MOJIAX UX
CYLIECTBOBAHME, OCTABUTH MECTO Ul UX MOSCHEHUS U B KOHIIE JICKIUH 3a1aTh YTOYHSIOINN
BOIIPOC JIEKTODY.

KoHcnekTupoBanue u peleH3upoBaHue, TAKUM 00pa3oM, 3TO IPOLECC BbIEIEHUS OCHOBHBIX
MBICJIEH TEKCTa, €r0 OCMBICIICHHS U OLIEHKHU COZepiKalieiics B HeM nHpopManuu. JJaHHbIN BT
yueOHOI paboThI SABJIAETCS BUJIOM MHAWBUIYAIBHOM CaMOCTOATENBbHOM paboThl 00y4daroLierocs.
5.2. Meroanueckne yKa3aHus 1Jisl IOATOTOBKHU 00y4alOIUXCs K NPAKTHYECKUM 3aHATHAM

B nporecce moAroToBKU U MpOBEACHUS MPAKTUYECKUX 3aHATUN 00ydarouiecs 3aKperisoT
MOJTy4YCHHBIE PaHee TEOPETHUECKUE 3HAHUS, TIPUOOPETAIOT HABBIKH UX MPAKTHYECKOTO
IIPUMEHEHMS], OIBIT PALMOHAIBHOM OpraHu3aluy yueOHOH paboThl, FTOTOBATCS K CAaye SK3aMEeHa.
ITockosbKy aKTUBHOCTb Ha IIPAKTUYECKHUX 3aHATUAX SIBIISIETCS IIPEIMETOM BHYTPHUCEMECTPOBOTO
KOHTPOJISl €0 MPOABUKEHHS B OCBOCHUH Kypca, OJITOTOBKA K TAKUM 3aHATUSAM TpeOyeT
OTBETCTBEHHOI'O OTHOILIEHUSI.

ITpy MOATOTOBKE K 3aHATHIO B IIEPBYIO OYEPEb JOJKHBI UCIIOIb30BaTh MaTeprall JIEKIUN U
COOTBETCTBYIOLUX JIUTEPATYPHBIX UCTOUYHUKOB. CaMOKOHTPOJIb Ka4e€CTBA MTOJATOTOBKU K
KaKJOMY 3aHATHIO OCYILECTBIISAIOT, IIPOBEPSIS CBOU 3HAHUA U OTBEYask Ha BOIIPOCHI JUIs
CaMOIIPOBEPKHU 10 COOTBETCTBYIOLIEH TeME.

BX01HOI KOHTPOJIb OCYILECTBIISIETCS IPENOJABATENIEM B BUJIE IPOBEPKU U aKTyaIU3aluu
3HaHUI 00yYaIOIIMXCS 110 COOTBETCTBYIOIIEH TEME.

BBIXOQHON KOHTPOJIb OCYIECTBIISAETCS MIPENoJaBaTesIeM NPOBEPKON KauyeCcTBa U MOJHOTHI
BBINIOJIHEHUS 3a7aHus. [10AroToBKY K IPAaKTUUECKOMY 3aHSITHIO KaX/blil 00yJaromuiicst 1oJKeH
HA4yaTh C O3HAKOMJICHHS C IUIAHOM IIPAKTUYECKOIO 3aHATHUS, KOTOPBIM OTpaXkaeT COACpkKaHHUE
MpeI0KEHHONW TeMbl. TIiarenbHOe NPOAYMbIBAHUE U U3YYEHHE BOIIPOCOB IJIaHA OCHOBBIBAETCS
Ha OpopaboTKe TEeKyLIero Marepuana, a 3aTeM H3yueHHe 00s3aTeIbHOM U JONOJHHUTEIbHOM
JUTEpaTyphl, PEKOMEHOBAaHHOMN K JJaHHOU TEMe.

Bce HOBble MOHATHS MO M3y4aeMO TeMe HeOOXOIMMO BBIYYMTh HAaW3ycTh U BHECTU B
rJioccapuii, KOTOPbIN 11e1eco00pa3Ho BECTH C CaMOro Hayajla M3ydeHus Kypca. Pezynbrar Takoi
paboOThl JIOJDKEH TMpPOSBUTBCS B CIIOCOOHOCTH OOydyarollerocss CBOOOJHO OTBETUTh Ha
TEOPETUYECKHE BOIPOCHI, €r0 BBICTYINIEHUU M YYaCTUU B KOJUIEKTUBHOM OOCY>KIEHHH BOIIPOCOB
M3Yy4aeMOH TEMBbI, IPAaBUIbHOM BBINIOJHEHUH NIPAKTUYECKUX 3alaHUM.

[Ipennaraercs ciemyromias onopHasi cxema MOArOTOBKU K MPAKTUYECKUM 3aHSATHUSM.

1. O3HakOoMJIEHHE C TeMOW NPAaKTUYECKOTO 3aHATUS. BplneneHue riaBHOro (OCHOBHOM
TEMBbI) U BTOPOCTENIEHHOTO (I10/Ipa3/IeJibl, YACTHBIE BOIIPOCHI TEMBI).

2. OcBO€HHE TEOPETUUECKOI0 MaTepHuaa Mo TEME C ONOPOM Ha JIEKIMOHHBIA MaTepual,
y4eOHHMK U Japyrue ydeOHsle pecypchl. CaMompoBepKa: MOCTaHOBKA BOIMPOCOB, 3aTParuBaOIINX
OCHOBHBIE TEPMHHBI, OIIPEJIEIICHUS] U MTOJIOKEHUS IO TEME, U OTBETHI HA HUX.

3. BoimosmHenue npaxkTHueckoro 3ajgaHuss. OOHapyK€HUE OCHOBHBIX TPYAHOCTEH, HX
pelieHre C TOMOUIbIO JIOTIONIHUTENBHBIX WHTEJUIEKTYaJbHBIX YCUJIMH W/WIM TOJKIIOUEHHS
JIOTIOTHUTEIBHBIX HCTOYHUKOB HH(OPMALINH.

OOyuaromuiics Ipy NOATOTOBKE K MPAKTUYECKOMY 3aHSATHIO MOXKET KOHCYJIbTHPOBATHCS C
IpernojaBaTesieM U MoIy4yaTh OT HETO HaBOSIINE Pa3bsICHEHUSI, 3a/1aHUs U1 CAMOCTOSITENIbHOM
paboThI.

JlunakTuueckue 1eId  MPAKTUYECKOTo  3aHATHA: YIIyOJeHHe, CHCTeMaTu3alus |
3aKperUieHNe 3HaHWM, MpeBpalleHne WX B YOSXKICHMS; NPOBEpKa 3HAHWW; MPUBUTHE YMEHHUNA U
HAaBbIKOB CaMOCTOSITENIbHOM pabOThI C KHUTOM; pa3BUTHE KYJIbTYphl pedH, OPMUPOBAHUE YMEHUS
apryMEHTHPOBAHO OTCTaMBaTh CBOIO TOYKY 3pEHUs, OTBEUATh HA BOIIPOCHI CIylIaTeNel; yMEHNE
CIIyIIaTh APYTUX, 337aBaTh BOIPOCHI.

3ajauu:  CTUMYJUpPOBATh  PETYJSIPHOE  M3y4YE€HHE  NPOrpaMMHOrO  MaTepuala,
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MIEPBOMCTOYHUKOB; 3aKPEIUIATh 3HAHMSA, MOJYYCHHbIE HAa YPOKE U BO BPEMs CaMOCTOSATEIBHOM
paboThl; o0oramars 3HAHUSAMH Ojarojapsi BBICTYIICHHSM TOBApHIIEH M YYUTEs HA 3aHATHH,
KOPPEKTHPOBATh PaHEe MOTyYCHHbIC 3HAHUA.

@OyHKIHMN PAKTUIECKOTO 3aHITHUS:

-yaeOHas (yriyOieHne, KOHKpeTH3alus, CUCTEMAaTU3alUI0 3HaHUH, YCBOCHHBIX BO BpeMs
3aHATHH U B IIPOLIECCE CAMOCTOSTEIBHOM MOJATOTOBKH K CEMUHAPY);

- pasBuBamomas (pa3BUTHE JIOTUYECKOTO MBIIUICHHUS y4YallUXCs OOyYaroImuXcs,
OpuoOpeTeHne HMH YMEHHH paboTaTh C PasIMYHBIMH JIUTEPATYPHBIMH HCTOYHUKAMHU,
(dbopmMHupoBaHKE YMEHHI U HABBIKOB aHaIM3a (DaKTOB, ABJICHUNA, TPOOIEeM U T.1.);

- BOCIHUTAaTeNbHAs (BOCIHUTAaHHWE OTBETCTBEHHOCTH, pabOTOCIIOCOOHOCTH, BOCIIMTaHUE
KYJIbTYpbl OOLICHUS M MBIIUICHUS, IPUBUTHE MHTEpEca K M3YyYCHHIO TpeaMeTa, (OpMHUpPOBAHUE
NOTPEOHOCTH palMOHAIM3aIMKM M y4eOHO-TIO3HABATENbHOW JEATEIBHOCTH W OpraHu3alud
J0Ccyra)

- JMarHOCTHYECKas -KOPPEKUMOHHYI0 W KOHTPOJHMPYIOIIYIO (KOHTPOJb 3a KadeCTBOM
YCBOCHHSI OOYYaIOLIMMHCSA Y4eOHOTO MarepHasa, BBIIBICHHE MPOOEIOB B €ro YCBOGHHUH M HX
MIPEOJIOJICHHMS )

- OpraHu3aiys CaMOCTOSTENbHOH paboThl O0y4YaromMXCsl COACPKHUT OOBSCHEHHE
COep)KaHMs 3aJa4M, METOJMKH €ro BBIIOJHEHHS, KPaTKy0 aHHOTAIMIO PEKOMEHOBAaHHBIX
MCTOYHHUKOB MH(POPMALIUH, TPEUIOKEHUS 110 BHIIOTHEHUIO HHINBUAYAIBHBIX 3a1aHUH.

5.3 MeTtoauueckne yKa3aHus 110 CAMOCTOSATEJILHON padoTe 00ydyaomuxcs

CamocTosTenbHass  paboTa  OOyYarOIIMXCS — MPEANoyiaraeT  pasiuyHble  (HOPMBI
WHIUBUYAIPHON Y4eOHON IeATeIbHOCTH: KOHCIEKTHPOBAHWE HAYYHOM JUTEpaTypbl, cOOp u
aHanu3 MnpakTudeckoro mMarepuana B CMU, nmpoekTupoBaHHE, BBINOJHEHUE TEMATUYECKHX U
TBOPUYECKHUX 3a7aHuii u mp. BeiOop ¢opM U BUIOB CaMOCTOSTEIBHONH PAOOTHI OMPEICIIIeTCS
WHIUBUAYAIbHO-IMYHOCTHBIM  TOJAXOAOM K OOYYEHHI0O COBMECTHO TMpenojaBareieM M
oOyJaromumcs.

5.3.1. MeToau4yeckue yKa3aHusi 110 NOATOTOBKe K KOJVIOKBUYMY.

ITonroroBka K KOJUIOKBUYMY HAUMHAETCS C KOHCYJIBTALMU IIPENOAaBaTelis, Ha KOTOPOH OH
pa3bACHSET Pa3BEPHYTYIO TEMAaTHKy HIpPOOJIEMbl, PEKOMEHJIYET JMTEpaTypy Al H3y4eHus u
00BsICHAET U 00BACHSET NPOLEAYPY NPOBEACHHS KOJNIOKBUYMY.

[TonroroBka BKJIIOYAaeT B ce0s U3ydYeHHE KOHCHIEKTa JIEKIHUH, pPEKOMEHJIOBAHHOMN
JUTEpaTypsl U (10 yKa3aHUIO MpernojaBares) KOHCIIEKTUPOBaHUE BaXKHEHIIINX HCTOUHUKOB.

KonnokBuym npoBoautcsa B popme MHAMBHUIYaATIBbHON Oecelpl ¢ KaXAbIM 00yJaromuMes
win Oecenpl B HeOonbmMX rpynnax (3-5 genosek). OObIUHO MpernojaBareib 334aeT HECKOJIBKO
KpaTKUX KOHKPETHBIX BOMPOCOB, MO3BOJISIOUINX BBIICHUThH CTENEHb JOOPOCOBECTHOCTH PabOTHI €
JUTEpaTypoi, KOHTpOJMpYeT KOHcHekT. [lanee Oonee moapoOHO oOcyxmaercs Kakasi-Iubo
CTOPOHa MpoOJEeMBbI, YTO IO3BOJIIET OLIEHUTh YpPOBEHb MOHMMaHMs. OOyyaromumcs aaercs
BO3MOXXHOCTb BBICKa3aThb CBO€ MHEHHE, TOUKY 3PEHMs, KPUTHKY II0 ONPEAEIECHHBIM BOIPOCAM.
[Ipu BbICKa3bIBaHUU TPEOyeTCS apryMEHTUPOBAHHOCTh M1 00OCHOBAHHOCTH COOCTBEHHBIX OLIEHOK.

5.3.2. MeToanueckue yKa3aHus 10 MOJATOTOBKE K TECTOBOMY KOHTPOJIIO.

TecTbl — 3TO BONPOCH! WK 3a/laHus, IPEIyCMaTPUBAIOIINE KOHKPETHBIN, KpaTKUH, YETKUH
OTBET Ha UMEIOIIHNECS ITATIOHBI OTBETOB.
[Tpu camoCTOsATENEHON MOJATOTOBKE K TECTUPOBAHMIO 00yUaromeMycs He00X0AUMO:

a) TOTOBACH K TECTHUPOBAHMIO, MpopadoTalTe HHPOPMAIMOHHBIM MaTepHaa 1o
mucuuruiiHe.  [IpoKoHCynbTUpYyHTeCh C IpernojaBarelieM IO BONPOCY BbIOOpa y4ueOHOM
JUTEPaTypHI;
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6) YCTKO BBIACHUTC BCC YCJ'IOBI/ISI TeCTI/IPOBaHI/IH 3apaHee. Brl JOJDKHBI 3HAaTbhb, CKOJIBKO
TECTOB OyJIET MPEJIOKEHO, CKOJIBKO BPEMEHH OTBOJUTCSA Ha TECTHPOBAHUE, KaKOBa CUCTEMa
OIICHKH PEe3yJIbTAaTOB H T.JI.

B) MpHUCTyHas K pabdoTe ¢ TeCTaMH, BHUMATEIbHO W JIO KOHIA MPOYTHUTE BOIPOC H
npeJuiaraeMble BapHaHThl OTBETOB. BpiOepuTe NpaBUiIbHBIE (MX MOXET ObITh HecKoibko). Ha
OTJICIIBHOM JIUCTKE OTBETOB BBIUIIKTE ITU(PY BOIpOca U OYKBbI COOTBETCTBYIOIIHME MPABUIbHBIM
OTBETaM,;

I') €CJIM BCTPETHIIM YPE3BBIYAMHO TPYAHBIH BOMPOC, HE TPAThTE MHOI'O BPEMEHHM Ha HETO.
[Tepexomute K aApyrum tecram. BepHHUTECH K TPYJAHOMY BOIIPOCY B KOHIIE.

1) 00s13aTEIILHO OCTaBbTE BPEMS JUISl IPOBEPKH OTBETOB, YTOOBI M30€kKaTh MEXaHHUCCKHUX
OIIIHOOK.

5.3.3 Meroanueckne yKa3aHus 0 BINOJTHEHUIO PacueTHO-rpadguyeckasi paGorobl

PacuerHo-rpaduueckas pabora odopmiseTcs B pacledaTaHHOM WM PYKOTHCHOM
BapuaHte. Homep BapuaHnTta BeIOUpaeTCs MO MOPAIKOBOMY HOMEpY crrcka oOyuatomuxcs. PI'P ¢
JpYr'MM HOMEpPOM BapuaHTa HE 3a4uThbIBalOTCA. PaboTa BBINOJIHAETCS akKKypaTHO, B Ciydae
PYKOIHUCHOTO 0()OPMIICHUS YTEHUE €€ He JOKHO BBI3BIBATH 3aTPYIHEHHI.

PI'P noskHa COCTOSITH M3 TUTYJIBHOTO JINCTA U OCHOBHOM 4acTH. [[0IycKaeTcsi BKIFOYEHUE
B paboTy MPWIOKEHUI, COMAepKalluX TaONWIbl, PUCYHKH, MOJyueHHbIE Ha KommbloTepe. Ha
TUTYJIBHOM JIUCTE 0053aTeNbHO YKa3bIBaeTCsl HauMeHoBanue qucuuiuinabl, @O obyuaromerocs,
rpynmna, BapuanT 3ananusi, @O npenogasarens. BoimonnenHas u opopmiieHHas padora J0KHA
OBITH MpE/ICTaBIICHA MTPETIOIaBATEII0 He Mmo3/aHee, yeM 3a 10 nHeil 10 Havaja CeccHu.

B ocHoBHOil wactm PI'P nmo pemenuss kaxmoW 3agadd JOJDKHBI OBITh IPEICTABJICHBI
COOCTBEHHBIC IaHHBIC: BAapHAHT 3aJaHus, (HOpPMyITUpPOBKA 3aJaHUs, YHCICHHBIC 3HAYCHHS,
COOTBETCTBYIOIIME CBOEMY BapuaHTy. Jlainee 1TOMKHO OBITh MPEJICTABICHO pEUICHHE C
pacmmdpoBkoit GopMyn W MOCIEIOBATENHLHOCTH JEWCTBUHA. Bce BbUMCICHHS CHadaia
MIPEJICTABJISIOTCS B BUJE PAcUETHBIX (opMyl, 3aTeM B (OPMYIbl MOJCTABISIIOTCS YHCICHHBIC
3HAUEHUS U 3aIHUCBIBAETCS OTBET C YKa3aHMEM €IMHHULl HU3MEepeHUd (0e3 MpPOMEKYTOUHBIX
pacuetoB). Bce BeIuMcIuTENbHBIE IPOLIEAYPHI CIEIyeT IPOU3BOIUTH ¢ TOYHOCTHIO 110 0,01.

IIpome:xyTouHasi aTTeCTALMA

ITo wroram cemecTpa npoBOAMTCA 3K3aMeH. [Ipm MoOAroToBKE K cpade dK3aMeHa
PEKOMEHIyeTCsl M0JIb30BaThCsl MaTepUaIaMu JIEKIIMU U MPAKTUYECKUX 3aHITHHA, U MaTepHallaMH,
U3YYEHHBIMH B XOJ/I€ TEKYyILEH caMOCTOATENbHOI paboThl. DK3aMEH MPOBOAMTCA B YCTHOW HIIU
MUCbMEHHOU Popme.
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6. OBPA3OBATEJIBHBIE TEXHOJIOI'NMHN

Ne . Oopa3oBaresibHbIE Bcero
Buabl yueOHol padoThl
n/n TEXHOJIOTUH Yacos
(0D0O)
1 2 3 4
Cemectp 5
1. Jlexyus « PaznooOpasue Kpurepren Ilpobnemnas, Memoo 2
ONITUMU3AIHI MO3208020 WMYPMA
2. Jlexyus « BexropHas nieneBast yHkuus» | [lpobremnas, Memoo 2
MO3208020 WMYPMA
3. Jlexyusa «OCHOBHBIC MIOHATHS METO/1a Ilpobnemnas 4
JTMHAMUYECKOTO IPOTrPaMMHUPOBAHHUS Memoo M03206020
wmypma
4, Jlexyus «IlokpbiTus Ilpobnemnas Memoo 4
N-BepIIMHHOTO Tpada MapoCOYETAHUSIMIY | M0O3208020 WUMYPMA
5. Jlexyusa «Teopust morpenrtHocTuy Ilpobnemnas 2
6. Ilpaxmuueckoe 3anamue Tpenune Memoo
«[IporpammupoBaHue 3a1a91 3aMEHBI M03208020 WMypMa 4
000pYy/I0BaHUS HA OJJTHOM U3 S3BIKOB
MIPOrpaMMHUPOBAHUS
7. Ipaxmuueckoe 3auamue «Meton Tpenune 2
JTIUXOTOMHUI)Y
Hroro yacoB B 5 cemecTpe: 20
Bcero: 20
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7. YYHEBHO-METOAUYECKOE U HTHOOPMAIIMOHHOE OBECIIEYEHHUE
YYEBHOU JUCIIUITJIMHBI

7.1. IlepeyeHb OCHOBHOM M JONOJHUTEIbHON YUeOHO JIUTEpaTypbl
CHuCcoK OCHOBHOM JIUTEPATYPbI

1. KXunkoBa H.B. Meroasl ontumuzanmm cucrem : ydeObHoe mnocobume / XuakoBa H.B.,
MenpaukoBa O.}O.. — Caparos : A [lu Op Menua, 2018. — 149 ¢. — ISBN 978-5-4486-
0257-3. — Tekcr : oanekrtponnsidi // IPR  SMART : [cait]. — URL:
https://www.iprbookshop.ru/72547.html . — Pexxum moctyma: st aBTOPU3UP. MOJIB30BATEICH. -
DOI: https://doi.org/10.23682/72547

2. Meroapl ontumuzanuu : ydeOHoe mocodbue / E.K. Epmor [u np.].. — Cankr-IlerepOypr :
Cankr-IlerepOyprckuii TOCyIapCTBEHHBIH apXUTEKTYPHO-CTPOUTENbHBIN yHUBepcuteT, IbC
ACB, 2016. — 89 c. — ISBN 978-5-9227-0597-4. — Tekcr : anexktponusiii / [IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/63634.htm | — Pexwum moctyna: aisi aBTOpU3uUp.
[10JIb30BaTENEH

3. Munens A.A. Metozasl ontumuzanuu : yueoHoe nocodbue / Muuens A.A., lllenectroB A.A.,

Pomanenko B.B.. — Tomck : ToMCKui rocy1apCTBEHHBIN YHUBEPCHUTET CUCTEM YIIPABICHUSA U
paauosnektponuku, 2017. — 198 c. — Tekcer : snexrponnsiii // IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/72127.html . — Pexxum goctymna: ajist aBTOpU3UP. MOJIb30BaTeNei

CnHCoOK J0NOJIHUTEIbHOM JTUTEePaTyphl

1. Meroasl ontumu3zaluu : ydeOHO-MeToandeckuil komruiekc / . — Anmatsl : Hyp-IlpunT,
2012. — 128 ¢. — ISBN 9965-756-18-X. — Tekcrt : anmekrponnsbiii / IPR SMART : [caiit].
— URL: https://www.iprbookshop.ru/67099.html. — Pexum moctyma: aist aBTOPHU3HP.
noJsib3oBareneiiMeroaspl ONTUMHU3ALMU  [DJIEKTPOHHBIM pecypc]: y4eOHO-METOAMYECKUN
KOMILIEKC/. — DJEeKTPOH. TeKCcToBble NaHHble. — Anmartsl: Hyp-Ilpunt, 2012. — 128 c. —
9965-756-18-X. — Pexxum gocryma: http://www.iprbookshop.ru/67099.html

2. MeTtoapl ONTUMH3ALIMU U TEOPUH YIIPABIEHUS : METOJMUECKUE YKA3aHUS K CAaMOCTOSITEIbHON
pabote 1o AuCIUIUIMHAM «MeTOo/IbI OITUMU3AINIY, «MaTeMaTu4ecKne METOBI TEOPUU
ynpasneHus» / . — Jlunenk : Jluneuxuit rocyaapcTBeHHbIN TeXHUYeCKU yHuBepcuTet, ObC
ACB, 2013. — 18 ¢. — Tekcr : anekrponnsiit / [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/22891.html— Pexxum noctyma: amst aBTOpu3Hp. MOJIb30BaTeNei

3. Tlanunyak H.®. MeToasl ONTUMHU3ALMKA @ METOAUYECKHE YyKa3aHUs JJs TMPOBEICHUs
nabopatopubix pabor / Ilamuayak H.®D.. — Jlumenx : Jlumenkwii rocynapcCTBEHHBIN
texuudeckuii yaupepcurer, 9bC ACB, 2017. — 16 ¢. — Texkcr : anekrponssiii // IPR
SMART : [caiit]. — URL.: https://www.iprbookshop.ru/74404.html. — Pexxum goctyna: as
aBTOPHU3HP. MOIH30BATENEH

4. Penun C.B. MeTobl onTUMHU3alKuK : COOPHHUK 3a/1a4 U ynpaxkHenuit / Peann C.B., 'anenuna

H.A.. — HoBocubupck : HoBocubupckuii rocy1apCTBEHHbIH TEXHUYECKUI YHUBEPCUTET,
2011. — 54 c. — ISBN 978-5-7782-1688-4. — Texkcrt : anektponssiii / [IPR SMART :
[caiit]. — URL: https://www.iprbookshop.ru/45389.html). — Pexum mocryma: st

ABTOpPU3UD. I10JIb30BaTeNIeH
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7.2. IlepeyeHb pecypcoB HH(OPMAIMOHHO-TeJIeKOMMYHUKALMOHHOM ceTH « AHTepHeT»

http://elibrary.ru - Hayunas snexkTpoHHas OMOIUOTEKA.

7.3. I/IH(l)OPMaIII/IOHHBIe TEXHOJOTUH, IUHCH3UOHHOC IIPOrpaMMHOC o0ecrneuyeHue

JInneH3noHHOe POrpaMMHOE 00ecIieyeHHe

PexkBH3UTH HIIeH3UI/ TOTOBOPOB

Microsoft Azure Dev Tools for Teaching
1. Windows 7, 8, 8.1, 10

Wnentudukarop noxnucuuka: 1203743421
Cpok aeiicteus: 30.06.2022

(TpoIeHHE TTOITUCKH)

MS Office 2003, 2007, 2010, 2013

Ceeaenus 06 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

Jlunensus 6eccpounas

Awntusupyc Dr.Web Desktop Security Suite

JIutieH3noHHBIN cepTUhUKAT

Cepuitabiit Ne 8DVG-VI6F-H8S7-NRBC
noroBop Ned441 ot 21.09.23

Cpoxk nericteust: ¢ 22.09.2023 no 22.09.2024

udposoii 00pa3zoBaTenbHbIN pecypc
IPRsmart

JIuuensuonnsiii qorosop Nel10423/2311 ot
30.06.2023 r.
Cpok neictBus: ¢ 01.07.2023 no 01.07.2024

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI

8.1. TpeGoBanus Kk ayTuTOPUAM (MOMeELEHUSIM, MeCTaM) /1Jisl POBeIeHUs 3aHATHI

1. YuebOHas AYJAUTOPHUSA NJISl IPOBECACHUSA 3aHATHH JEKIUOHHOI0 THIIA

CHGHI/IaHI/IBI/IpOBaHHaﬂ MeOeb:

Kadenpa nacronpnas — 1mr., 1ocka menoBas — 11IT., CTynbs — 65 1WIT., mapThl — 341T.
TexHuueckue cpencTBa 00yueHus, CyKalye 1 IpeaocTaBleHus yueOHol nHdopMau

00JIbIION ayAUTOPUH:
OKpaH Ha wratuse — | mr.
IIpoexrop — 1 mr.
HoytOyx— 1 mir.

2.YueOHasi ayIMTOPHS A/ NPOBeAeHUs 3aHATHII CEMMHAPCKOI0 THIIA, KYPCOBOI0
NPOEKTHPOBaHUS (BbINOJIHEHHE KYPCOBBIX padoT), rPyNNOBbIX U HHAMBUAYAJbHBIX
KOHCYJIbTAIMM, TEKYIEr0 KOHTPOJISI M IPOMEKYTOYHON aTTeCTAllUH

Crnenuanu3upoBaHHas MeOelb:

Kadenpa nacronpHast — 11t., 1ocka MenoBast — 11IT., CTyJbs — 65 WT., TapThl — 3410T.
TexHnueckue cpeacTBa 00y4eHUs], CIyXKalllue AJs IpeloCTaBlIeHusl yueOHON nHpopMauu

O0JIBIION ayAUTOPHUH:
DKpaH Ha IITaTuBe — | MIT.
IIpoektop — 1 mir.
Hoyr6yk — 1 mir.

3. YueOHas ayaAuTOPHA AJIsl IPOBEACHUS 3aHATHI CEMHHAPCKOI0 THIIA, KYpCOBOI0
NPOEeKTHPOBAaHUS (BbINOJIHEHHE KYPCOBBIX padoT), rPyNNoOBbIX U HHAMBUAYAJIbHBIX
KOHCYJIbTALMM, TEKYIEr0 KOHTPOJISI M IPOMEKYTOYHOM aTTecTalluH

Crnenuanu3upoBaHHas MeOeb:
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Kadenpa nacronpHast — 1mr., maptel — 3 1mT., cTynbs — S41mrt., 1ocka MenoBasi — 11T.

Ha6op neMoHCTpanmmoHHOTO 000pYyI0BaHUS U YI€OHO-HATJBITHBIX TTOCOOMH, 00eCTIeYMBAOIINX
TEMaTUYECKHUE WUTIOCTPALUH:

[IpoekTop — 1 mit.

DKpaH pyJIOHHBIN HACTEHHBIN — 1 1IT.

HoytOyk — 1 mT.

4. Ilomenenue AJs1 CAMOCTOATENbHOI PadOThI.

Otnen o06cmyXKUBaHUS IEYaTHBIMU U3JaHUAMHU

CrermanmsupoBanHass meOenb:Paboune cromer Ha 1 mecto — 21 mr.Crymes — 55 mr. Habop
JEeMOHCTPALIMOHHOTO O0OPYIOBaHUSI M y4eOHO-HAIJSITHBIX MOCOOMH, 00ecreYnBaloUIMX TeMaTHYeCKHe
WUTIOCTPALIMK: SKpaH HAaCTeHHBIN — 1 1mIT.

[Ipoexrop — lmt. HoyrOyk — 1mmT.

HNudopmanmonHo-Onbanorpaguueckuii oTae.

Criernaniv3upoBaHHas MeOeIIb:

PaGoune cromet Ha 1 MecToO - 6 mT. CTyNbA - 6 IT.

KommnbrorepHas TeXHHKa ¢ BO3MOKHOCTBIO MTOJKITIOUEHHUS K ceT «HTepHeT» 1 obecrieueHrneM JOCTyNa B
AJIEKTPOHHYIO MH(POPMAIIMOHHO-00pa3zoBatTeibhyo cpeny ®I'BOY BO «CeKarl'Ax»:

[lepconanbrenii komnpoTep — lmT. Cranep — 1 mr. MOV — 1 mt. Otaen obcayXuBaHUS dMEKTPOHHBIMA
n3ganusamu Crienuann3upoBaHHast MeOeb:

PaGoune cronsl Ha 1 MecTo — 24 wit. Ctynbs — 24 mr.

HaGop nemoHCTpalimoHHOTO 000OpyAOBaHUS © y4eOHO-HAITIATHBIX IOCOOWA, OOECTIeUYMBAIOIINX
TEMAaTU4ECKUE WILTIOCTPALUU:

WntepaktuBHas cucrema - 1 mr. Mouutop — 21 mr. CereBoil Tepmunan -18 mr. IlepcoHanpHbIN
koMmrbioTep -3 mrt. MOY — 2 mt. [Ipunrep —1mT.

5. Ilomemenue s XpPaHeHUs] M NPOPUIAKTHYECKOr0 OOCIHY:KHBAHUA Y4eOHOIO
o0opynoBaHmusl.

CrneuunanusupoBannas meOenb: [lkad — 1 mr., cTyn — 2 mT., KPECiIo KOMIIbIOTEpHOE — 2 IIT.,
CTOJ YIJIOBOM KOMIBIOTEPHBIM — 2 mT., TyMOOYKM € KIOYOM — 2 mT. Y4yeOHOoe mocoOue
(mepcoHaNbHBIA KOMITBIOTEP B KOMILIEKTE) — 2 IIT.

8.2. TpeGoBaHusi K 000py10BAHUIO Pa0OYNX MECT NpenogaBaTe/s U 00y4aromuxcs

1. PaGouee mecTo mpemnoiaBaTesi, OCHAIIEHHOE KOMITBIOTEPOM € JOCTyroM B MHTEepHeT.
2. PabGoune mecta 00ydwaromuxcsi, OCHAIICHHbIE KOMIIBIOTEpAMU C JOCTynoM B HHTepHeT,
NpeaHa3HauYeHHbIe ISl PaOOTHI B 3JIEKTPOHHON 00pa30BaTEIbHOM Cpeie.

8.3. TpeGoBaHus K crieuaIU3UPOBAHHOMY 000PYAOBAHMIO HET
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9. OCOBEHHOCTH PEAJIM3ALIMY IV CLHUATITAHGI IS THBAJIMIOB U JIULL C
OrPAHMYEHHBIMUY BO3MOKHOCTSIMHU 3JJOPOBbSI

Jns  obecrieueHust 00pa3oBaHMs MHBAJIMIOB M OOYYaIOIIMXCS € OrPaHUYCHHBIMU
BO3MOKHOCTSIMH 37I0POBbsl pa3palarbiBaeTcsi (B ciydae HEOOXOJUMOCTH) aJanTHpOBAaHHAS
oOpa3oBaTenpHasl MporpaMMa, WHAMBUIYAIbHbBIM Yy4eOHbIN IUIaH ¢ y4yeToM OCOOEHHOCTEH HuX
NCUXO(HU3MUECKOTO  PA3BUTUS M COCTOSIHHS ~ 370pPOBbS, B  YaCTHOCTH  IPHUMEHSETCS
WHAMBUYAJIBHBIA IOJIXOA K OCBOCHHUIO IMCLUIUIMHBI, MHIUBUAYaJbHBIC 3aJaHus: pedepartsl,
MUCbMEHHBIE pabOTHl M, HA00OPOT, TOJBKO YCTHBIE OTBETHl M JWAIOTH, WHIUBHIyalbHbIC
KOHCYJIbTAllMM, HCIHOJb30BaHUWE JAMKTOGOHA U JAPYIMX 3allUCBIBAIONIMX  CPEACTB  JUIA
BOCIIPOU3BEIECHU JICKIIMOHHOIO U CEMUHAPCKOr0 MaTepUara.

B wmemax obecnedeHuss oOydyarolMXCsl MWHBAJIMAOB M JIMI C OrPAaHUYEHHBIMU
BO3MOKHOCTSIMH ~ 37IOPOBbSI  KOMIUIEKTyeTcss (OHJ OCHOBHOH  y4eOHOH  jmTepaTypow,
alalTUPOBAHHOM K OTPaHUYEHUIO IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, JOCTYI K KOTOPHIM
opranu3oBad B BUILl Axanemun. B Oubnmorexke mpoBOISATCS HHIUBUAYaJTbHBbIC KOHCYJIbTAI[MH
JUI JAHHOM KaTErOpHMH I0JIb30BaTENEel, OKa3bIBACTCA IOMOLIb B PETUCTPALMUA U UCIIOJIb30BAaHUU
CETEBBIX U JIOKAIbHBIX 3JIEKTPOHHBIX O0pPa30BATEIbHBIX PECYPCOB, MPENOCTABIISIOTCS MECTa B
YUTAJIBHOM 3aJIe.
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®OH/]I OLIEHOYHBIX CPEJICTB
MO JUCLUMUITJIMHE

«MeToabl ONTHMH3AIMH

[Ipunoxenue 1
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1. HACIIOPT ®OHIA OINEHOYHbBIX CPEACTB IIO JIMCLHUIIJIMHE

«MeTobl ONITHMH3AIUI)

Komnerenuuu, popmupyemplie B Ipouecce U3y4eHus: AU CHUIINHbI
Nunexc DopMyIUPOBKA KOMIIETEHIIUHU

OIIK-3 CriocoOeH MpPUMEHATh W MOAUGPUIMPOBATH MAaTEMATHYECKHE MOJEIH s
peIIeHus 33]1a4 B 00J1aCTH MPOPECCHOHAIBHOM IeATEIbHOCTH

2. Tansl popMHUPOBaAHNSA KOMIIETEHIMH B NpoLecce 0CBOCHUS IMCHHUIIMHBI

OcHOBHBIMH 3TanaMud (POPMHUPOBAHUS YKA3aHHBIX KOMIIETEHUUN TMPU U3YYCHHUH
0Oy4arIUMUACA JUCHUIUIMHBI SBJISIOTCA IOCIIEJOBATEIbHOE H3YUYEHHUE COJEPKATEIbHO
CBSI3aHHBIX MEXIy COOOM pa3zesoB (TeM) yUeOHBIX 3aHATUN. M3yueHne KaXaoro pasjaena
(Tembl) mpeArnonaraeT OBJIaJeHHE OOYYAIOIIMMHUCSI HEOOXOAMMBIMU KOMIIETECHITUSMHU.
PesynpTaT artecrauum  OOyyarolmUMXCsl HA  pa3iM4YHbIX d3Tanax  (HOpMHpPOBAHUS
KOMIIETEHIIU} MOKa3bIBA€T YPOBEHb OCBOEHUSI KOMIIETEHINI 00y4YaroIUMUCS.

OrtanmHocTh GOPMUPOBAHUS KOMIIETEHIIUHN MPSIMO CBSI3aHA C MECTOM JIMCIUTUIMHBI B
o0pa3oBaTeIbHON TPOrPaMME.

Pa3nensl (TeMbl ) AHCHHILTHHBI OIIK-3

Pa3znen 1. OcHOBHBIE METO/BI PELICHUS +
3aJ]a4 ONTUMH3ALNN

Pasnen 2. Meroas! penieHus +
ONTUMU3ALUOHHBIX U
MHOTI'OKPUTEPUAIIBHBIX 3a1a4

Pasnen 3. Meroas! penienus +
AKCTpeMaIbHBIX 3a7a4 1uid GyHkuuit u 3J111

Pasznen 4. UncieHHble METOIBI +
0e3yCIOBHOM U YCIIOBHON ONTUMH3AIUU
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3 HOKa3aTeJII/I, KPUTEPUHA U CPEACTBA OLICHUBaAHUSA ROMHeTeHIII/Iﬁ, (])opanyeMblx B npouecce nN3ydyeHusl TUCHUIIINHBI

OIIK-3- Cnoco6eH npuMeHSITh 1 MOAH(UIMPOBATHL MaTeMaTHYeCKHe MOIeJIH /I PelleHusI 3a1a4 B 00,1acTH npodeccuoHaIbLHOi
AeATeIbHOCTH

HHINKATOPbI Kpurepun oneHuBaHuS Pe3y/ILTATOB 00yYeHUs CpencrBa oneHMBaHNSA
JAOCTHKCHUSI Ppe3yJIbTaToB 00y4eHust
KOMIIeTeHIUN =
HeYIOBJIETB YAOBJIETB XOpo1o OTJIMYHO Texymmii ITpomexxyTouHas
KOHTPOITb aTTeCcTaIys
OIIK-3.1 O6namaer | He 3Haer maremarmyeckue | JleMOHCTpHPYET YaCTUYHEIC JleMOHCTpUpYET 3HAHUS JleMOHCTpUpYET MONHOE PacyetHo- 9K3aMEH
0a30BBIMH 3HAHUSIMHA | METOZBI PELICHUS 3313 3HaHMS MaTEeMaTHYECKUX MaTeMaTHYECKUX METO/IOB 3HaHHWE MAaTEeMaTHIECKUX rpadudeckas
0 CYILIECTBYIOIMIHNX anreopsl, METOJIOB PELICHNUs 3a/1a4, pelneHus 3a1a4 u METOIOB pPeIIeHUs 3a/1a4 pabota
MaTeMaTHYECKUX MaTEeMaTHYECKOTO MaTeMaTHYECKOTO aHaIu3a U MaTeMaTHYECKHe METObI U anredpsl, U Bemonzenue
MOJIEJISAX B aHalu3a, MOJICIMPOBAHMs. | MaTeMaTHYECKUE METOIbI U MOJIENIU IS PEUICHUs MaTeMaTHYECKHE METOJBl M | MPaKTHYECKHUX
Pa3IUYIHBIX 00JIACTSIX MOJIENI IS PEUICHUs HCCIIeI0BATEIbCKUX U MOJIENIU [T PEUICHUs pabot
3HaHUH HCCIIeI0BATEIbCKUX U MIPOEKTHBIX 33134 HCCIIeI0BATEIbCKUX U KOJUTOKBHYM
MPOEKTHBIX 3a/1a4 MPOEKTHBIX 3a/1a4 TECTHPOBAHIE
OIIK-3.2 He ymeer u He rotoB He nonHoctelo ymeer ‘Ymeer 000CHOBaHHO BBIOHpaTh, | ['0TOB M ymeeT PacyetHo- 9K3aMeH
[Ipumenser u 000CHOBaHHO BEIOWPATH, 000CHOBaHHO BHIOWPATH, nopabaThIBaTh U IPUMCHATH 000CHOBaHHO BHIOWPATH, rpaduyeckas
MouduIMpyeT J0pabaThIBaTh U JI0pabaThIBaTh M MPUMEHSTH JUISL peTLICHUS JI0pabaThIBaTh M IPUMEHATH | paboTa
CYIIECTBYIOIIIHE MPUMEHSTD JJIsl PELIEHUs JUISL peTLICHUS MCCIIEIOBATEIbCKUX U JUISL peILIeHNS KOJIIOKBHYM
MaTeMaTHIeCcKHe MCCIIEI0OBATEIbCKUX WCCIIEIOBATEIbCKUX U MPOEKTHBIX 3a/1a4 MCCIIEI0OBATEIbCKUX U Beimomnnenne
MOJIEIH AJISt MPOEKTHBIX 3a/1a4 MPOEKTHBIX 3a/1a4 MaTeMaTHYeCKHe METObI 1 MPOEKTHBIX 3a/1a4 TIPAKTHYECKHX
permeHus MaTeMaTHYECKHE METOIBl | MaTeMaTHYECKHE METOIBI U MOJIENIU, OCYIIECTBIATH MaTeMaTHYeCKHe METOIBl B | paboT
MIPUKIIAIHBIX 337129 U MOJETH, OCYIIECTBIAT MO/IENIN, OCYIIECTBIATh MIPOBEPKY aIeKBaTHOCTH MO/IENH, OCYIIECTBIATh TectupoBanue
UX IPOBEPKY MIPOBEPKY MoJIeNel, aHATN3UPOBATh MIPOBEPKY aIeKBaTHOCTH KOJITOKBHYM
(hyHKIIMOHMPOBAHUS CUCTEM Pe3yIBTATHI MOJICITUPOBAHHS, MoJIeNeH, aHATN3UPOBATh
OIIEHUBATh HAICKHOCTh U pe3yabTaThI
Ka4ecTBO (PYHKIIMOHUPOBAHUS MOJICIUPOBAHMS, OLICHUBATH
CHUCTEM. Ha/IeKHOCTh U Ka4eCTBO
(YHKIIMOHUPOBaHUS
CHUCTEM.
OIIK-3.3 Bumageer He Bnaneer naBbikamu Brnaneer otnensHbIMU Brnaneer coBpeMeHHbIMU JleMoHCTpUpYyeT mnosHoe
METOJ0J0TUeN MPUMEHEHUS AT pEIIeHHs] | HaBBbIKAMU IPUMEHEHUs JUIs METOJIAMH U HaBbIKAMH BIIaJICHUE HABBIKAMHU Pacuerno- 9K3aMeH
MaTEMaTHYECKOTO MaTeMaTHYECKUX METOAOB | PELICHMS Pa3IUYHBIX 3a]a4 MPUMEHEHUS UX ATl peleHUs MPUMEHEHHUS AJIS pEIeHUs rpadudeckas
MOJICIMPOBAHMA VIl | W OCYIIECTBICHHE BBIOOPA | ONTHMH3AINN 3a/1a4 ONTUMH3AIIHN. pEIIeHIH PAa3TUIHBIX pabora,
pelIeHus 3a1a4 B UCTIONIb30BaHMS UX MIPH ONTHMU3AIIMOHHBIX 33/1a4 Bsimonnenne
obmactn PELICHUH Pa3IHIHBIX MOJICTIMPOBAHNUS, OLICHKH MPAKTHIECKHX
po(eCCHOHANBHBIX | ONTHMHU3ALMOHHBIX 3a/1a4 HAJIe)KHOCTH M Ka4ecTBa pabot
HUHTEPECOB (bYHKIIMOHNPOBAaHUS TECTHPOBAHHE
CHCTEM.
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HBOooo~NoOhwWDE

0.
. IloHsiTHE TIOJIHOrO MHOXECTBA AJILTEPHATHB

. IToHsITHE MApPETOBCKOIO MHOYKECTBA

. IloHATHE «MHO>KECTBO AJIbTEPHATHUBY

. Pemaromee npasuiio Buza minsum

. Pemaromiee nmpasuiio minmax

. Pemaroiiee npaBui1o«paccTosiHuE 10 UACAIbHON TOUKH»
. MyJIbTUIUIMKaTUBHOE PELLIAOLIEE TPABUIIO

. Jlekcukorpaduueckas onTUMHU3ALUSA

. 3aj1a4a 3aMeHbl 000pYy/10BaHUs

. Anroputm JIeHKCTpBI

. Teopus nmorpemHocTu

. Teopema BeiiepmTpacca.

. Beimykiiast u Boruyras pyHKUIMH.

. MeToauka Hax0XKIeHUs IKCTpEMyMa Ha HHTEpBaJIe.

. Ycii0BUS MUHUMYMA BBIMYKJIBIX (YHKIUH.

. I'padpuueckuit meton ontumuzanuu st 3JII1

. IloHsATHE O YNCIEHHBIX METOAAX ONTUMHU3ALIUN

. MeToap! onTUMH3ALMH C UCTIOIB30BAHUEM MIPOU3BOIHBIX.
. Metox nuxoToMuu

. Meron 30510TOro ce4eHust

. Meron Herorona

. Meron Kyna-Takkepa

Komimuiekr KOHTPOJIbHO-OIICHOYHBIX CPEACTB MO JTUCHHUILJIMHE

Bomnpocsl k 3k3amMeny
10 TUCUUIUINHE «METO/Ibl ONTHMH3AIUN

3agaun onTuMuzanuu. OCHOBHBIC TOHATHSI.
3ama4r ONTUMAIBHOTO TUTAHUPOBAHHS.
MaremaTHueCcKoe MOJICIIUPOBaHUE

Kitacesl 3aa4 onTuMu3anuu.

LleneBas pyHKIUSA

Bekropnas neneBast pyHKIusA
MHoOroKpHUTepHaIbHask ONTUMU3AIHSI
OnTuMHU3aIMOHHbIE 331a9U

Pemenue no [1apero

[ToHsATHE «MHOKECTBO JJOMYCTUMBIX PEIICHUI

CEBEPO-KABKA3CKAA T'OCYIAPCTBEHHASA AKAJIEMMUA

Kadenpa MaremaTtuka

20 -20_ yueOHbIl TOI
DKk3amMeHannoOHHbIN OmeT No 1

10 ANCHUIIIINHC MGTOI[BI OIITMMM3AIINHN




NoakowdE

M owbdhe

No gk~ owdE

U1t oOydarommxcs 1mo Hanpasieanto noarotoBku 01.03.02 [Mpuknagnas maTemMaTruka
1 nHpopmMarTuka

1. lleneBas pyHkIus
2. MHOTOKpUTEpHAThHAS OITUMH3AITUS

3. HaitTu onTuMmalibHOE pelieHne JUisi CHCTEMbI ypaBHEHUS TpadudecKUM METOAOM

KoHTpoJibHBIE BOIPOCHI
0 IUCIUIIIMHE METOoabl ONTUMU3ALNT

Bomnpocs! k pa3ageay 1.
ITonsarue METOAO0B OIITUMH3AIINU

[IpoGrema afeKBaTHOCTH B NPOIIECCE MATEMAaTUIECKOTO MOJIETTHPOBAHMUS.
Maremarnueckas MOJIeIb ONTUMH3ALNT

JIuneiiHas cBepTKa KpUTEPHEB BEKTOPHOM 1eNeBO (GpyHKINH.

Kpurepun ontumusanum.

O060011eHNEe TOHATHS ONTUMYM, TAPETOBCKUN ONTUMYM.

LleneBast pyHKIUSA

Bomnpocsl k pa3neny 2.
PaznooOpa3zue kpuTepueB oNnTUMHU3ALNY, JTUHEHHas hopMa 1ieneBast pyHKIIHs.

PaznooOpa3zue kpuTepueB ONTUMU3AINN, MYIbTUIUIUKATUBHAS 11eTIeBast (PyHKITHS.

PasnooOpa3zue kputepueB ontuMusanui, menesas pynkuus suga MINMAX, MAXMIN.
PaznooOpa3ue KpuTepHeB ONTHMHU3ALNM, leleBas (YHKIUS BHIA «PACCTOSIHHE 0 HICalbHOM
TOYKH».

PaznooOpasue kputeprueB ONTUMHU3AINH, 1IeJIeBasi PYHKIMS BHIA «OLICHKA B CPETHEM.
Jlexcukorpaduueckast ONTUMHU3ALNS B YCIOBUSX MHOTOKPUTEPUATHHOCTH.

3amava AMHAMUYECKOTO MTPOrpaMMHUPOBAHUS

[IpuHIUIT ONTUMANBHOCTA JUHAMUYECKOTO IPOrPaMMHUPOBAHUS.

Teopetuko-rpadoBbie MOAECTH U METOABI AMHAMUYECKOTO MMPOTPAMMHUPOBAHUSI.

. OcobeHHoCTH 33124 TUHAMUYECKOTO IIPOrpaMMHUpPOBaHMs Ha Tpadax.
. Maremaruyeckast MOJieNb 3a/1a4 O 3aMEHE 000Py10BaHMSL.

Bomnpocs! k pa3zneay 3.
Teopema Beiliepmpacca.

Beimykiias u Boruytast pyHKIHU.

Meronnka HaXOKIEHUS SKCTpEMyMa Ha MHTEPBAJIE.

VYcn0BUsS MUHUMYMa BBITYKJIBIX (DYHKIUH.

ITocTranoBKa 3aa4y TUHEHHON ONITUMU3ALUN

3azaui dKOHOMHKH, IPUBOASILINE K 33ja4aM JMHEHHOIO IPOrpaMMHUPOBAHNUS
['paduueckuii meton ontumusanuu ams 3JII1.

Bomnpocs! k pazneay 4.



NoakowdpE

Teopus NorpemHocTu

[ToHsTHE O YHCIIEHHBIX METOAAX ONTHMU3AINN
YucneHHble METOEI 3aa4 OITHMHU3AIUT
MeToa TUXOTOMUH

MeTo 30JI0TOT0 CEUCHUS

Meton Herotona

Meton Takepa-Kyna

CoNoOA~WNE

WWWRNRNONRNNMNNONNNNNRPRRERERRRERRRR R
NRPRFOOWONOURWNRPRPOOONODUITRAWNEREO

Bonpockl K KOJLIOKBUYMY
Mo ITMCIHMIIJIMHE MeToabl ONTHMH3ALUHA

3amgaun ontumuzanuy. OCHOBHbBIE TOHATUS.
3ajaun ONTUMAIBHOTO TUTAHUPOBAHMUSL.
MareMaTnueckoe MOAECIIUPOBAHNE

Knaccel 3agay onTumMu3anum.

LleneBast pyHKUIMS

BexTopHas nenesas GpyHKIusA
MHorokpurepuanbHas ONTUMHU3ALNS
OntuMHu3aIMOHHBIC 3a1a41

Pemenue o ITapeto

. IloHsAiTHE «MHOKECTBO JOIMYCTUMBIX PEIIECHUI)

. IloHsAITHE TIOJHOrO MHOXKECTBA ANbTEPHATUB

. IloHsiTHE MapeTOBCKOrO0 MHOKECTBA

. IloHATHE «KMHO’KECTBO AJIbTEPHATHUBY

. Pematromiee npaBuiio Buga minsum

. Pemaroree mpasuiio minmax

. Pemaroiiee npaBuiio «paccTostHue 10 U1ealbHON TOUKN»
. MyJbTUIUIMKaTUBHOE PELIAIOIIEE IPABUIIO

. Jlekcukorpaduueckasi ONTUMH3AIUS

. 3a7aua 3aMeHbI 000py1OBaHUS

. AnroputmM JleHKcTphI

. Teopus norpemnocTi

. Teopema Beiiepmpacca.

. Beinykuiast 1 Boruytas yHKIMH.

. MeToauka Hax0X/1eHUsl IKCTpeMyMa Ha HHTEpBaJle.
. YCII0BHUS MUHUMYMa BBITYKJIBIX (DYHKITHIA.

. I'padmueckuiit meron ontumuszanuu s 3J111

. IToHsAITHE O YNCIIEHHBIX METOJAX ONTHUMM3ALNH

. MeToap! onTUMH3AIMK ¢ UCTIOJIB30BAaHUEM MPOU3BOIHBIX.
. Meton nuxoromuu

. Meron 30510TOro ceueHust

. Meron Herorona

. Meron Kyna-Takkepa



KoMIuieKT TecTOBBIX BONPOCOB M 3aJaHUI
o JUCHUIUINHE «MeToAbLl O THMH3AINN

1. 33,[[3‘13 MHOFOKpHTepHaHI)HOI;'I OIITUMHU3AIUHU XaApaKTEPU3YETCA HATUIUEM

2. U3menseMsie IIpU OIITUMH3aIWN BEJIMYUHBI, BXOAANIUE B MATEMATUYCCKYIO MOACIIb 00BeKTa
OIITUMH3allNH, HA3bIBAIOT

3. Jlyis 2-KpuTepHaIbHOM 3a1a4K 0 HA3HAYCHUSIX C MUHUMHU3UPYEMBIMH KPUTEPUIMH HMEEM
CIIETYIOIIYIO TaOIHUILy
xO  Fp(x®) Fa(x®)

x® 3 15
x@ 12 12
x® 10 10
x® 10 10
x® 15 3
x® 10 10
1) mapeToBCKOE MHOYKECTBO ITOM 3aaun Kimin = {X(l) K x5 xO } X

2) mapeToBCKOE MHOXKECTBO ATOM 3agaqu * mn

> >0
1 I
> >
=
—><
=
>
=
>
Gl
~'><
=
N

3) mapeToBCKOE MHOKECTBO ATOM 3amaqm ~ mn :

l
1
<
=
><
=
><
=
><
=
-

4) mapeToBCKOE MHOKECTBO ITOM 3aj1ayy * mn

4. DneMeHT X € X Ha3bpIBacTCAd MapeTOBCKMM ONTUMYMOM, €CIM MHOECTBO JOIYCTUMBIX
pemenuii (M/IP) (3amaua Ha MUHUMYM)

5.B 3aa4ax ONTHUMU3alIMHU, COOTHOIICHM A, YCTaHABIMBAIOIIUC MTPCACIIBI BO3MOXKHOI'O
HN3MCHCHUA MMapaMETPOB ONITHUMU3AIIMH, HA3bIBAKOT

6. B 3aZla4ax ONThUMH3aluv, COOTHOUICHU A, YCTAHABJIMBAIOIIUE MIPEACIIBI BO3MOKHOTI'O
HN3MCHCHUA MapaMETPOB ONTHUMU3AINU, MOT'YT 3a1aBaTbCsA B BUJIC PABCHCTB oo HCPaBCHCTB. Hx
HAa3bIBAKOT IIPU 3TOM:

7.YKaxuTe Ha3BaHUE 337a4€ MAaTEMaTHYECKOr0 IPOrPAMMHUPOBAHMS

f,(x) = (c,x) +%(XTQX) —min, xe€Q, Qc R"Ha3bBaeTCs:

8. lnst manHOTO Tpada HAWTH JUIMHY KpaTYaWIIero MyTH MEKAY BBIACICHHBIMH BEPIIMHAMH,
ecnu 1eneBas QYHKIHMS UMeeT JuHeiHyo ¢opmy F(X) = Zw(e) — min, u Beca pebep 3amaHbl

eex



TaOJIULIEH:

L=4 (=) o

el |e2 |e3 |ed |e5 |e6 |7 |e8 |e9

3 |2 [3 |6 |4 |4 |2 |2 |1

1)8;)2)7; 3)6; 4)5.

9. Yka3arp BepHOE yTBepxkaeHHE. MaTemMaTuyeckas MoJIeib 00bEKTa ONTUMH3AIUU OMUCHIBACT
00BEKT MPU MOMOIIIH:

e ObicTponeicTByOmuUX IBM;

® CJIOBECHOI'O OITMCAHUS;

® COOTHOIICHUU MEXY BEJIMYMHAMHU, XapaKTEPU3YIOIIMMH CBONCTBA OOBEKTA,

10.Yka3ath BepHOE Ha3BaHue. Kpurepuii onTHMaTbHOCTH BOOIICH 33/1a4e MaTEMaTHIECKOTO
MIPOrpaMMHUPOBAHUS BBIPAKAET

11.3anaua Maremaruueckoro nporpammuposanus f,(X) > min, xeQ, QcR"

Ha3BIBACTCS:
e CIICIHAJIbHOM;

e oOmIeii;

® CTaHJApPTHOMH;

e  KAaHOHUYECKO;

12.ToukyX €Q, B xoropoii memesas ¢yukmus 1o(X) samaum  maremarmaeckoro
POTPaMMHUPOBAHUS, TOCTUTAET CBOETO HAUMEHBIIIETO 3HAYCHHUSI, HA3bIBAIOT

13.YxaxwuTre Ha3BaHHE 337a4eMaTeMaTHIECKOTO TPOTPAMMUPOBAHUS

f,(x) = (c, x) +%(XTQX) —min, xeQ, QcR"Ha3bBaeTC:

14. Yka3atb BepHOe Ha3BaHHe. 3a/ladya MATEMaTHYECKOTO TPOTrPAMMUPOBAHUS
C,X)+a

fo (X) = —( : )
(d,x)+b

e 3a7aueil HeIMHEWHOTO IPOrPAMMHUPOBAHMS;

e 3amaueil IPOOHO-TMHEHHOr0 MPOrpPaMMHUPOBAHUS;
e 3a7aueil KBaJApaTUYHOTO MPOTrPaAMMHUPOBAHMS;

—min, xeQ, QcR"pgaspmaercs:

15.Yka3aTh BepHoe HasBaune. Ecmm MaOXkecTBO (2 IOMyCTHMBIX peIleHnii 3a1aun



H n
MaTeMaTHYECKOTO MPOrpaMMHUPOBAHUS fo (X) —min, XeQ, QcR" okaspmaeres

KOHEYHBIM, TO 3a/1a4ya Ha3bIBACTCS:
® OKOHEYHOH 3a7auell MaTeEMaTUYECKOT0 POrpaMMHUPOBAHUS;
e KOHEYHOM 3aJjaueil MaTeMaTH4eCKOI0 IPOrpaMMHUPOBAHHS;
® 33j1aueil IUCKPETHOrO0 IPOrPaMMHUPOBAHUS;

16. Vka3saTh BepHOe HazBauue. Eciu MuoxxectBo (2 10MyCTUMBIX pereHuii 3a1aun
Maremaru4eckoro nporpammuposanus fo(X) > min, xeQ, QcR" okasbiBaeTcs KOHEYHBIM U

KOOpJMHAThI TOYEK — LEJIbIE YNCIIa, TO 3a/1a4a Ha3bIBAETCH:
e KOHEYHOM 3a7aueil MaTeMaTH4YeCKOro NPOorpaMMHUPOBAHMSI C LIEJIBIMU YHCIIAMU;
e KOHEUYHOM 3a7jaueil MaTeMaTH4YeCKOro MPOrpaMMHUPOBAHMS C LIEIIBIMU TOUKAMU;
e 3ajauell LEeJI0YUCICHHOTO IPOrPaMMHUPOBAHNS;

17. Yka3aTh BepHOE OIpE/ICIICHUE:

e ToBopsr, uto Qpynkuus f(X) B Touke X, mocTUraeTr MUHMMyMa, ECIIU CYLIECTBYET TaKast
OKPECTHOCTh TOUKH Xg , UTO JUIst 1E060ro X 13 910 OKpecTHOCTU X # X, BBINOJHSETCS YCIOBHE

f(x,) < f(x).

X
o rOBOpHT, qTo (1)YHKI_II/I$I f (X) B TOYKE 0 AOCTHUTa€T MUHUMYMaA, €CJIN JIA JIF000Tr0 X u3
X#
OKPCCTHOCTH XO BBIITOJIHACTCA YCJIOBHUC f (XO) <f (X) .

X
e ["'oBOPAT, 4TO PYHKITUSA f(x) B TOYKE 0 JOCTUTAET MUHMMYMa, €CIIU CYLICCTBYET TaKas

X
OKPCCTHOCTb TOYKHU 0 , UTO IJIA JIF000Tr0 X

F (%) > (x)
18. YkazaTe BepHOE yTBEpKICHUE:!
e Ecm dynxuus f(X), umerornas npoussoauyro Ha orpeske [a,0], Bozpacraer Ha s3Tom

W3 3TOH OKPECTHOCTH BBITIOJIHACTCA YCIIOBUC

OTpe3Ka, TO e€ MPOM3BO/IHAST HEOTPHUIIATEIIbHAS Ha 9TOM OTPE3KE;

e Ecmu pynxumus f(X), umeromas npousBoauyro Ha orpeske [a,b], Bospacraer na stom
OTpe3Ka, TO e€ MPOU3BOIHAS OTPUIIATEIbHAS HA STOM OTPE3KE;

e Ecm dynxuus f(X), umerornas npoussoauyro Ha orpeske [a,b], Bozpacraer Ha s3Tom
OTpe3Ka, TO €€ MPOM3BOIHAS MTOJIOKUTEIIbHAS HA 3TOM OTPE3KE;

19. YkazaTh BepHOE yTBEPKICHHE:
e Ecmu pynxuus f(X), umeromas npousBoauyro Ha orpeske [a,b], yOsisaer na srom
OTpe3Ka, TO €€ MPOU3BOIHAS HEOTPHIIATEbHAS HA TOM OTPE3KE;
e Ecmu pynxuus f(X), umeromas npousBoauyro Ha orpeske [a,b], yorisaer na srom
OTpe3Ka, TO e€ MPOU3BOIHAS OTPUIIATEIbHAS HA STOM OTPE3KE;
e Ecm dynxuus f(X), umeromas npoussoaayro Ha orpeske [a,0], yOobiBaer na aTom
OTpe3Ka, TO €& MPOU3BOJIHAS HEMOJIOKUTEBHAS Ha 9 TOM OTPE3KE;

20. Yka3aTb BEpHOE YTBEPKICHHE:
e Ecmu dpynxuus f(X), nenpeprisua na orpeske [a,b], umeer npoussomnyro na (a,b) mpu
srom f'(X) >0, 10 OHA yOBIBaET Ha 3TOM OTpE3KE;
e Ecmu pynxuus f(X), venpeprisua na orpeske [a,b], umeer npoussoauyro na (a,b) npu
srom f'(X) >0, 10 OHa HeyOBIBaET Ha HTOM OTPE3KE;



e Ecmu ¢pynxmusa f(X), HenpepriBaa Ha otpeske [a,b], umeer npoussoauyro na (a,b) npu
stom f'(X) >0, 10 OHa BO3pacTaeT Ha ITOM OTPE3KE;

21. Yka3zaTb BEpHOE YTBEPKICHHE:
e Ecmu ¢pynxuusa f(X), nenpeprisua na orpeske [a,b], umeer npoussoauyro na (a,b) npu
srom f'(X) <0, To oHa yOBIBa€T Ha 3TOM OTPE3KE;
e Ecmu ¢pynxmusa f(X), nenpeprisua na orpeske [a,b], umeer npoussoauyro na (a,b) npu
srom f'(X) <0, To OHa He BO3pacTaeT Ha 3TOM OTPE3KE;
e Ecmu ¢pynxuusa f(X), nHenpeprisua na orpeske [a,b], umeer npoussoauyro na (a,b) npu
srom f'(X) <0, To OHa He YOBIBAET Ha 3TOM OTPE3KE;

22. Yka3aTh BEpHOE YTBEpPKICHUE!
e Ilycrs HenpepriBHas U auddepenupyemas Gpyukuus f (X) Ha HekoTOpOM HHTEpBae,

COACPKUT KPUTHUUCCKYIO TOYKY. Ecan IIpU NIEpEXOoAC CJICBa HAIIPABO YE€PE3 3Ty TOUKY
IMPON3BOJAHAA MCHACT 3HAK, C «-» HA «+», TO B TOUKE JIOCTUTACTCA MHHUMYM.

e Ilycrs HenpephiBHAs U quddepenipyemas Gpyrkius f (X) Ha HexoTopom nHTepBase,
COJICPIKUT KPUTHYECKYIO TOUKY. ECin mpu mepexojie clieBa HarpaBo 4epes3 3Ty TOUKY
IPOM3BOJIHAS MEHSIET 3HAK, C «-» HA «+», TO B TOYKE JOCTHIAETCA MAKCHMYM.

e [Ilycrs HenpepriBHas U quddepeniupyemas Gpyukius f (X) Ha HexoTopom nnTepBae,

COJIEP’KUT KPUTHUECKYIO TOUKY. Eciu npu nepexojie cieBa HalpaBo 4epes3 3Ty TOUKY
IPOM3BOJIHAS MEHSET 3HAK, C «-» Ha «+», TO B TOUKE 3KCTPEMYyMa HeT.

23. Yka3aTb BEpHOE YTBEPKICHUE:

e Ilycrs HenpepoiBHast U quddepenupyemas Gpyukius f (X) Ha HexoTopom nHTepBase,
COJICPIKUT KPUTHYECKYIO TOUKY. ECin mpu mepexojie clieBa HarpaBo 4epes3 3Ty TOUKY
TPOM3BO/IHAS MECHSET 3HAK, C «» Ha «-», TO B TOYKE JOCTHUTAETCS MHHUMYM.

e *[Iycts HenpepsiBHas U quddepennupyemas Gpyukmus f (X) Ha HekoTopom nHTEpBae,
COJIEP’KUT KPUTHYECKYIO TOUKY. ECin pu mepexojie clieBa HapaBo 4epes3 3Ty TOUKY
MPOM3BO/IHAS MEHSET 3HAK, C «» HAa «-», TO B TOYKE JJOCTHTAETCS MAKCHMYM.

e [Ilycrs HenpepriBHAs U quddepeniupyemas Gpyrkius f (X) Ha HekoTopoMm nHTEpBaUe,

COJIEP’KUT KPUTHUECKYIO TOUKY. Eciu npu nepexoje cieBa HapaBo 4epes3 ATy TOUKY
IIPOU3BOHAS MEHSIET 3HAK, C «-» Ha «T», TO B TOUYKE 3KCTPEMyMa HET.

24. Yka3atb BepHOe yTBepkaeHHue. Eciu yHKIMs onpeseneHa, HelpepblBHA U IBAXIbI
anddepeHIpyemMas B OKpECTHOCTH TOYKH Xy, ¥ B 3TOi Touke BhInonHsoTCs yenosust: f'(X,) =0

f"(%,) >0, 1o
e B TOUKe X; HAOIIONACTCS MAKCUMYM.
e BTOuUKe X; 3KCTpEMyMa HeT.

e B TOUYKe X, HAOJIOMAETCS MUHUMYM.

25. Yka3atb BepHOe yTBepkaeHHue. Eciu GyHKIMs onpeieneHa, HelmpepbiBHA U IBAXIbI
auddepeHIpyemMas B OKPECTHOCTH TOYKH Xy, M B 3TO Touke BbInonHs0TCs yenoBust: f'(X,) =0
, (%) <0, 10

e B TOUYKe X, HAOIIOMAETCS MAKCHMYM.

® B TOYKC XO 9KCTpEMYyMa HET.



e BTOouke X, HaONIOJAaeTCSs MUHUMYM.

26. YkasaTh BepHOe yTBepKAeHHE. [1ycTh QYHKIMS ONpeaenena, HenpepbiBHa u K — pas
muddepeHmpyemMasi B OKPECTHOCTH TOYKU X;, U B 3TOM TOYKE BBITOTHIIOTCS YCIOBHS:
/(%) =f"(%) = £"(x) =...= TEP () =0, £9(x)#0, 10
e ecmu K—uérHoe, TO KCTpeMyMa HET;

e ccimu K— HeuérHOE, TO B TOUKE MUHUMYM;
e ccm K—uérHoe, To SKCTpEMyM eCTh;

27. YKa3zaTb BEpHOE OIpeeICHUE.
o OyHKIIMA Ha3bIBACTCS YHUMOIAIBbHOM Ha [@,h], eciiu cyliecTByeT Takas Touka

X ela,b], uro f(x,)< f(x,),ecm % <% <X, %,%e[ab], f(x,)<f(x,),ecm
X <X <X, X%,X%e[ab];

e DyHKIUS HA3bIBACTCS YHUMOAAIBHOM Ha [@,b], ecim cyiiecTByeT Takas To4ka
X € [a,b], uro f(x)> f(X,),ecmn X <X, < X', X, % €[a,b], f(x,)< f(x,),ecmn
X <X <X, X, X, €[a,b] ;

e DyHKIUS HAa3bIBACTCS YHUMOAAIBHOM Ha [@,b], ecim cyiiecTByeT Takas To4ka
X e[a,b], uro f(x,)> f(x,),ecm X <% <X, %,%e[ab], f(x)>f(x,),ecm

X <X <X, X,%e[ab];

28. Vka3sathb BepHoe yrBepkaenue. [Tycts yukuus f(X) ssisercs yauumomansHoil npu
xela,b] u X <X, X,%,X €[ab], X - rouka munumyma pyakmun f(X).

e Tormaecmu f(x;)<f(x,),T0 X <X, , ecr e f(x,)> f(x,), 1o X >X;

e Tormaecim f(x,)=f(x,), o X < X, ,ecmm ke f(Xx,)< f(x,),T0 X > X

e Tormaeciu f(x,)<f(x,), 10 X < X, , ecmm ke f(x,)=> f(x,), 10 X > X

29. YkazaTh aropuT™M MUHUMM3AIUN QyHKIMH MeToaoM HeroToHa:

Fn—+ Fn—+
b Xf:ak+¢(bk_ak)l X;:ak_i_%(bk_ak) ;
n+2 2

k +3_\/§(bk k \/g_l

e X =8 _ak)’ X2:ak+T(bk_ak);

o XT=xK[F(x ) FIKY).

30. Kputepuii onTuManbHOCTH B 00IIEH 3a/1a4e MaTeMaTHUYECKOT0 MPOrpaMMHUPOBAHUS
BBIPAKAET




KommuieKT MHAMBUAYAJBHBIX 32IaHUM ISl NPAKTUYECKHUX 3AHATUI
o aucuuIuIinHe «VMeToabl ONTHMH3AIMN

1. 3aoauu naxoscoenus onmumanbHo20 peuieHus

B-1
[Tycts cuctemy S cocraBnsior 3 npeanpusatus k =123 ; pacnpenenenye Ha9aabHbIX CPEICTB
Sp = 4 YCI. €4. IpEACTABIIACTCA HECIOYHNCIICHHBIM BEKTOPOM
4
X= (X, X, %), X € {0124}, k=13, D x =4,
k=1
Cpenctsa X, , BBIIEIEHHBIE IPEANPHATHIO K mpuHOCAT npubbLIb, pasryo f, (X, ) n L® (2) umeer

B

4
F() = F (X, Xy, X3) = > i (%) > max,
k=1

rae 3Hauenus f, (X,) ompenenenst tabnumeit 1.

Xy fl(xk ) f, (Xk ) f, (Xk )
1 7 5 4

2 9 9 5

3 11 10 7

4 14 13 11

B-2
[Tycts cuctemy S coctaBisttor 3 npeanpustus k =123 ; pacnpeenenne HaYaIbHBIX CPEICTB
so =4 ycn. En. npeacrapnsercs 11eI09UCICHHBIM BEKTOPOM

4
X= (X, X, %a) , X € {0124}, k=13, D x =4,
k=1
Cpenctsa X, , BHIIEIEHHBIE IPEANPUATHIO K mpuHOCAT npubbLIb, pasnyio f, (X, ) u 1P (2) umeer
BU]I
4
F() = F (0, X, X3) = D i () = max,
k=1

rae 3HaueHns f, (X,) ompenenensr Tabnumeii 1.

Xy fl(Xk ) f, (Xk ) f, (Xk )
1 6 4 5

2 9 9 7

3 10 11 10

4 13 15 14

B-3
[Tycts cuctemy S coctaBnstior 3 npeanpustus k =123 ; pacnpezenenre HaYaIbHBIX CPEICTB
so =4 ycn. En. npeacrasinsercs HelI0YHCIEHHBIM BEKTOPOM

4
X = (X, X, X3), X €{012,...4}, k=13, Zxk =4,
k=1

CpencTBa X, , BBIIENEHHBIE IPEANPUATUIO K TpuHOCAT IpubhLib, pasayio f, (X ) u LI® (2) umeer

BUJT

4
F(X) = F(X1, X2, X3) :Z fic (X ) > max,
k=1



rae 3HaueHus f,(X,) ompenenens! Tabnumeit 1.

Xk fl(Xk ) f2 (Xk ) f3 (Xk )
1 2 5 3

2 6 8 4

3 9 10 7

4 16 15 13

B-4
[Tycts cuctemy S coctaBisttor 3 npeanpusitas k =123 ; pacnpeeneHne HaYaIbHBIX CPEICTB
so =4 ycn. En. npeacrasiisieTcs HelI0YUCIEHHBIM BEKTOPOM

4
X = (X1, X, X3), X €{012,...4}, k=13, Zxk =4,
k=1

Cpenctsa X, , BbIIEIEHHbIE IpeANpUaTHIO K mpunocst npubsuis, pasayo f, (X, ) u LD (2) umeer
BHT
4
F(X) = F(X1, X2, X3) =Z fi (X ) = max,
k=1
rae 3Hauenus f, (X, ) ompenenensl tabnuieit 1.

X, fi(x) f(x) f3(%)
1 5 5 3
2 9 7 5
3 11 9 9
4 14 13 15

B-5
[Tycth cucteMy S cocraBistior 3 npeanpustus k =123 ; pacnpeeneHue HaualbHbIX CPEICTB
so =4 ycn. En. npeacrasisercs NeNI0YUCIEHHBIM BEKTOPOM

4
X = (X, X, X3), X €{012,...4}, k=13, Zxk =4,
k1

Cpenctsa X, , BBIIETEHHBIE IPeANpUsTHIO K tipuHOCAT npubbiib, pasuyto f, (X,) u LD (2) umeer
BUJI
4
F(X) = F (X1, X2, X3) 22 fi (X ) = max,
k=1

rae 3HaueHus f, (X,) ompenenensr Tabmumeii 1.

Xy fl(Xk ) f, (Xk ) f, (Xk )
1 6 5 5

2 9 8 7

3 12 11 10
4 13 15 14

B-6
I[Tycts cuctemy S coctaBnstior 3 npeanpustus k =123 ; pacnpezenenre HaYaIbHBIX CPEICTB
so =4 ycn. En. npeacrasisercs NelI0YUCIEHHBIM BEKTOPOM

4
X= (X, X, %a) , X € {0124}, k=13, > x =4,
k=1



Cpenctsa X, , BbIIEIEHHbIE IPeANpUATHIO K mpunocsT npubbuis, pasayo f, (X, ) u L@ (2) umeer
BUJI
4
F(x) = F(xq, X5, X3) :Z f (X ) = max,
k=1

rae 3Hauenus f, (X, ) ompenenensl tabnuieit 1.

Xy fl(xk) f, (Xk ) f, (Xk )
1 2 5 3

2 6 8 4

3 9 10 7

4 16 15 13

B-7
[Tycts cucremy S cocrapsior 3 npeanpustus k=123 ; pacupeeneHne Ha9anlbHbIX CPEICTB
so =4 yci. En. npeacrasiiseTcs NelI0YUCIEHHBIM BEKTOPOM

4
X= (X, X, X3), X €{012,...4}, k=13, zxk =4,
k=1
Cpenctsa X, , BHIIEIEHHBIE IPEANPHATHIO K mpunOCAT npubbuis, pasnyo f, (X, ) n 1P (2) umeer
BHU/T
4
F(X) =F(x1, X2, X3) :Z fie (i) — max,
k=1

rae 3Hauenus f, (X,) ompenenenst tabnumeit 1.

Xy fl(xk ) f, (Xk ) f, (Xk )
1 7 5 4

2 8 8 5

3 11 11 7

4 14 13 13

B-8
[Tycts cucremy S cocrapnsior 3 npeanpustus k =123 ; pacupeenenne Ha9anbHbIX CPEICTB
sq =4 ycn. En. mpencrasiiseTcs LEeI0YMCIEHHBIM BEKTOPOM

4
X= (Xll X21 X3) 1 Xk € {OILZY"'4}1 k :1’3 1 Zxk =4 .
k=1
Cpenctsa X, , BBIIEIEHHBIE IPeANpPUATHIO K mpunOCsT npubsuis, pasryo f, (X, ) u L@ (2) umeer
BUJI
4
F(X) = F(Xq, X5, X3) :Z fi (X ) = max,
k=1

rae 3Hadenus f, (X, ) ompenenensr Tabnuueii 1.

Xy fl(xk ) f, (Xk ) f, (Xk )
1 6 3 5

2 7 9 7

3 11 13 9

4 13 15 14

B-9



I[TIycts cucremy S cocrapisior 3 npeanpustus k=123 ; pacupeeneHne HadanbHbIX CPEICTB
so =4 yci. En. npeacrasiseTcst Nel04UCIeHHBIM BEKTOPOM

4
X= (%, Xy, X3), X €{012,...4}, k=13, ZXK =4,
k=1

Cpencrsa X, , BbIIEIEHHbIE IPeANpUsTHIO K 1ipuHOCAT npubbiib, pasuyo f, (X,) u LD (2) umeer
BUJI
4
F(X) =F(x1, Xz, X3) :Z fi (%) —> max,
k=l

rae 3HageHus f, (X,) ompenenensr Tabnuueii 1.

Xy fl(xk ) f, (Xk ) f, (Xk )
1 2 5 3

2 6 8 4

3 9 10 7

4 16 15 13

B-10

[Tycth cucteMy S cocraBistior 3 npeanpustus k =123 ; pacnpeeneHue HayalbHbIX CPEICTB

Sg = 4 YyCI. En. npeaACTaBJIACTCA HCIIOYNCICHHBIM BEKTOPOM

4
X= (X, X, %a) , X € {0124}, k=13, D x =4,
k=1

CpencrtBa X, , BBIIEICHHBIE IPEATIPUATHIO k HpUHOCAT NpuObLIb, paBuyto f, (X, ) u L (2) umeer
BU]I
4
F(0) = F (X3, %, %) = ) i (%) > max,
k=1

rae 3HaueHns f, (X,) ompenenensr Tabmumeii 1.

Xy fl(Xk ) f, (Xk ) f, (Xk )
1 9 5 5
2 12 11 12
3 16 13 13
4 18 17 18

2. 33}18‘18 JUHAMHYECKOIr0 NPOrpaMMHPOBAHNS (3aMEHbI aBTOM06I/IJ'lﬂ)

[Tpumenus anroput™m [lefiKcTpbl, HAUTH ONTUMAJIbHBIA IJIAH MOKYNOK M 3aMEHbI aBTOMOOMIIS

(3arpatsl Oepyrcs B SCIIIA).

Tabnuna 3nauenuit Pi- croumocts HOBoro aBromo06mis (B Thic.$CILIA).

TOJIbI

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




Hean: Ilo 3apanHOMY rpady HATH M IOCTPOUTH:

1.

2
3.
4

No o

MuoxecTBO nomyctumbix pemenuit X (MP).

[onHoe MHOkeCTBO anbTepratus (IIMA) X °.
. Ipunsarue pemenwuii (I1P) ¢ momomipio pematomero npasuiaMINSUM (B3BemeHHoON

CYMMBI).
ITP ¢ momomsto pemarorero npasuia MINMAX.
ITP ¢ nomomibIo pemarniero npaBuia «pacCTOIHUE A0 UACATbHON TOUKW.
ITP ¢ mOMOIIBIO MYJIBTUINIMKAaTUBHOTO PEUIAIOIIErO TPaBUIa.

. ITaperoBckoe mHOXkecTBO (ITM) X .

Tadoauna — 1 Koadpduuuents! oTHOCHTEeNBHOI BaxkHocTH: 4, =2, A, =3, 1, =1

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
Tabnuia 3Ha49eHUi My — SKCIUTyaTaIlMOHHBIE PacXoJIbl B Hadae K-ro roxa.
TOJ1bl

Ne 1 2 3 4 5 6 7 8
BapHUaHTa
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. 33)13‘13 0 COBCPIHICHHBIX MAPOCOUYCTAHUAX

Beca € [ € [€3 |€ |€ [C |C7 |€ |[€9 | €0 |C11 [C12 [€13 |Cua [C15 |C16 | €17 | C18
W, (ei ) 8 [3 |5 (8 |7 (3 |2 |7 |5 |6 4 2 8 3 4 9 8 10
A (ei ) 2 (4 |6 (7 |5 3 |1 |2 |6 |4 8 3 5 2 7 4 2 1
A (ei ) 3 (4 |6 (2 |1 (8 |5 |9 |7 |1 7 5 6 7 9 2 1 4
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4. PemieHne3a1a4nIHHE{HOTONIPOrPaMMHUPOBAHUATPaGHUECKUM METOI0M
1) TOCTPOUTH SKOHOMHUKO-MATEMATUYECKYIO MOJICITh 3a/1auu:
- COCTaBUTb LIENEBYIO (PYHKIIHUIO;
- 3aIIMCaTh CUCTEMY OIPAHUYECHHM.

2)  Pemnts 3JII1 rpadmueckumM METOIOM.

Bapuanm 1

BreimonuuTsk 3aka3 mo npousBoAcTBy 32 uznenuii U1 u 4 uspenuit M2 B3sumicek 6puranst b1 u
b2 . IlpousBogurenvHocTh Opuransl bl mo mnpousBoactBy wm3menuit M1 u U2 cocraBaser
COOTBETCTBEHHO 4 W 2 wu3nenus B yac, (oOHI paboyero BpeMeHH HTOM Opuraasl 9,5 u.
[TpousBoautenbHOCTh Opuranasl b2 — coorBercTBenHo 1 u 3 u3nenus B yac, a ee GoHA paboyero
BpeMeHH — 4 4. 3aTpaThl, CBSI3aHHbBIE C TIPOU3BOJCTBOM €IMHUIIBI U3enus, s Opuraasl b1 paBHbI
cootBeTcTBeHHO 9 1 20 pyo6., nst 6puranasr b2 — 15 u 30 pyo.

CocraBbTe MaTeMaTHUYECKYI0 MOJENb 337a4H, MO3BOJIAIONIYI0 HAaUTH ONTUMAaIbHBIH 00BEM
BBIIYCKa U3JIEIHH, 00ecreurBaroINi MUHUMaIbHbIE 3aTPAThl HAa BHITIOJHEHHE 3aKa3a.

Bapuanm 2

Jlji Ipou3BOJICTBA CTOJIOB, CTYJbEB U IKadoB MeOenbHas Gpabpuka UCIOIB3YET JIBa BUIA
npeBecuHbl. HOpMBI 3aTpar pecypcoB Ha OJHO M3/€He JaHHOTO BHJA, MPUObUIL OT peau3aliu
OJIHOTO U3JeNus U 0O0lIee KOJIWYECTBO HMEIOIIUXCS PEeCcypcoB KaXkJIOro BHJA TNPUBEJIEHBI B
Tabmue.

Onpenenuts CKOJIbKO U3AETUI MeOen Kaxaoro Buaa Gpadpuke cieayer u3roToBUTh, YTOObI
npuOBLIb OT UX pean3alyu ObUla MAKCUMaJIbHOM.



Hopmet zaTpat
Pecyvpcr pECYPCOB Ha OTHO Domee KOTHIECTEO
H3TeIHe PECYRCOR

Cton | Ctyva | Hxad

JdpesecHHa ] BHOA. M 0.3 0.1 0.4 20
Ipezecu=a Il BEga, w 0.1 0,05 0.5 120
TpvIoEMEQCTE., Tel.-1 1.3 0.3 2.5 4835
IpHOEINE OT peATHIAOHH OJHOTO

H3geaHd, pyo. 21 25 35

Bapuanm3

[Ipu usrorosnenun usaenuit U1 u M2 ncnone3yrores cTajlb U IBETHbIE METAJUIBI, a TAKKE
TOKapHble U (ppezepHble cTaHKU. [l0 TEXHONOTMYECKMM HOpPMaM Ha MPOU3BOJICTBO E€AMHMUIIBI
m3nenus U1 tpebGyercss 300 u 200 cTaHKO-4acOB COOTBETCTBEHHO TOKApHOrO M (ppe3epHOro
obopynoBanus, a Takxke 10 m 20 Kr COOTBETCTBEHHO CTalM M LBETHBIX MeTawioB. Jlis
npou3BojcTBa enunuilbl u3aenus M2 tpedyercs 400, 100, 70 u 50 cOOTBETCTBYIOMIMX E€AUHUI] TEX
ke pecypcoB. Llex pacnomnaraer 12400 u 6800 craHKO-yacaMuU COOTBETCTBEHHO TOKAPHOIO H
bpesepuoro obopynoBanus u 640 u 840 Kr COOTBETCTBEHHO CTaJU U IIBETHBIX MeTaILIOB. [IprObLIH
OT peanuzauuu eauHuibl u3genus U1 cocrasnser 6 py6. u oT equHuisl uznenus U2 — 16 pyo.

[TocTpoiiTe MaremMaTHYeCKyr0 MOJCNIb 3aJadd, MCIOJIb3yd B KauyeCTBE IOKa3aTels
3¢ dexTUBHOCTH MPUOBUIL M YYUTHIBAs, YTO BpeMsl pabOThl (Ppe3epHBIX CTAHKOB JOJDKHO OBITh
HCII0JIb30BaHO MOJIHOCTBIO.

Bapuanm 4

Jlnist coxpaHeHHs] HOPMaIbHOM >KU3HEESTENbHOCTH YEJIOBEK JOJDKEH B CYTKU MOTPeOsIsITh
OenkoB He MeHee 120 yciioBHBIX eAuHHUL (Y. €11.), KUpOoB — He MeHee 70 1 BUTAaMUHOB — HE MEHEe
10 ycn. en. Conepxanue ux B Kaxaoil eaunune npoayktos I11 u I12 paBHo coorBercTBeHHO (0,2;
0,075; 0) u (0,1; 0,1; 0,1) ycn. en. CroumocTts 1 en. mpoxaykra I11 — 2 py6., [12 -3 py0. [TocTpoiite
MaTeMaTHUYeCKyI0 MOJeNIb 3a/laud, IO3BOJISIONIYI0 TaK OpraHU30BaTh MUTAaHUE, 4YTOOBI €ro
CTOMMOCTh ObLIa MMHHMMAJIBHOM, a OpPraHU3M IMOJIy4HUJ HEOOXOJUMOE KOJIMYECTBO MUTATEIbHBIX
BELIECTB.

Bapuanm 5

Jlnst m3roroBieHust TpEX BUIOB npoaykuuu A, B u C ucnons3yroT TokapHoe, (pesepHoe,
CBapOYHOE U NUIH(OBATHHOE 000pyIOBaHKE. 3aTpaThl BpeMEHH Ha 00pabOTKY OJTHOTO U3ACIHUS JIJIst
Ka)JI0r0 U3 TUIIOB 00OpYAOBaHUS yKa3aHbl B TaOnuue. B Hell jxe yka3aHbl o6uuii ¢pong padbouero
BPEMEHM KaX/I0r0 U3 TUIIOB HCIIOJIb3YEMOro O0OpYy/IOBaHHS, a TakkKe MpUOBLIbL OT peanu3aliu
OJTHOTO U3JIeNUs TAaHHOTO BUJIA.

THI 3aTpaTel BpeMeHH Ha 0DpaboTEY OomaA poeg
0DOpPYIOCBAHHA | OOHOTO H3OETHA BHIA, CTAHKO-T pabotuero BpeMeHH
000pYIOBAHHA, 1

A B C

FpezepHOE 3 5] 2 210

TorapHOE 3 4 2 320

CrapouHOS 7 g 4 250

lInudopalIsHOS 2 3 G 160

IIpHOBLTE, pyVo. 3 11 15

TpeOyeTrcsi ompenenuTh, CKOJBKO W3ACIUA W KAKOTO BHUIA CIEAYyeT W3TOTOBUTH



HPEINPUATHIO, YTOOBI TPUOBLIL OT UX peaTu3aliy ObLIa MAaKCUMAaJIbHOM.

Bapuanm 6

Ha 3aBoze BbIMycCKaroT m3nenus 4yetbipex TuroB. OT peanuzanuu 1 €. KaKJOro H3JeNus
3aBOJI MOJTydaeT MpHObLTH COOTBETCTBEHHO 2, 1, 3, 5 a.e. Ha u3roroBneHue u3aenuii pacxoayroTcs
pecypchl TpeX THUIOB: JHEPTus, MaTepuanbl, TpyHA. JlaHHBIE O TEXHOJIOTMYECKOM IpoIlecce
MPUBENICHBI B CeAyIONIeil Tadnuiie

Crutanupyiite TpOM3BOJACTBO M3JACIHMHA TaK, 4TOOBI NMPUOBUIH OT HMX peanu3aluu Obuia
HauOONMbLICH.

o 3aTPaTH PECYPCOB Ha SXMHHLY MIENHA 3anackl
Pecypcnl
I 11 11 I\ pecypeos, el
DHeprus 3 2 30
MartepHanu 4 2 1 2 40
Tpya 1 2 3 I 25

Bapuanm 7

[Ipu mpousBoACTBE KapamMeny Ha KOHIUTEPCKOW (haOprKe UCIONB3YIOTCS CaXxapHBIN MECOK,
natoka, (pykToBO€ IIOpe M BKycoBble a00aBku. HoOpMbl pacxoma chIpbs KaKAOro BUAA JUIS
npousBojcTBa 1 T kapamenu "Ao6pukoc"(A), "Bumna"(B) u "Knyonuka"(K) npusenensl B Tabnuie.

HopMEL pacxoda CEIPEA
Bux crpea Ha | T KapaMmenn. T Oomee KOTHIECTEO CEIPEA, T
A B K
CaxapHEIH NeCOK 0.7 0.6 0.8 Q00
Ilaroka 045 0.5 03 700
$pVKTOROE mEOpE 0,1 0,2 0,15 250
Brycoerle godaers | 0,002 | 0,005 | 0,003 16
[IpHOELTE, pVO. 1000 | 1200 [ 1350

TpeOyeTcst onpenenuTh, IIaH BBITYCKa KapaMelld, YTOObI MPUOBLUIb OT €€ peanu3aiuu Oblia
MAaKCHMAaJIbHOM.

Bapuanm 8

ITpu oTkOpMe Jloceil KaXk1oe KMBOTHOE €KEIHEBHO JIOJDKHO IONIYyYHTh He MeHee 18 en.
O0enkoB, He MeHee 72 en. yriaeBoJoB M He MeHee 24 exn. xupoB. I[Ilpu oTkopme Moryt
HCIIOJIB30BATHCA TPU BHUAA KOpMaA. COI[Cp)KaHI/Ie CAUHUI MUTATCIIbHBIX BCIIIECCTB B 1 xr KaxXaoro us
BUJIOB KOpMa MPHUBEIECHO B TabIHIIE.

CocTaBUTh THEBHOW pAIMOH, O0ECIIEYMBAIONINIA MOTy4YeHHEe HEOOXOIUMOT0 KOJIMYECTBA
MUTATENbHBIX BEIIECTB IPU MUHUMAJIbHBIX JCHEKHBIX 3aTpaTax




Uucno e JHHHAN DHTATEIRHEIX BEIECTE B 1 KT KOpMa
IlHTaTeaEHEIE BRIIECTEA I 11 IIT
benkn 3 4 3
VIIeBOIEL 13 20 ]
Fuper 5 4 3
Ilena 1 kI xopMa. pyvo. 21 25 35

Bapuanm 9

[Ipu oTKOpME KaXk10€ )KUBOTHOE JIOJDKHO MOJIy4aTh HE MeHee 9 ef1. 0enkoB, 8 e1. yIriieBoJ0B
u 11 en. mporeuna. [Iyisi cocraBieHus paldoHa UCMOJB3YIOT JABa BUJA KOPMa, IPEICTABICHHBIX B
CIIeMYIOIIEH TaOIuIIe:

[ Konu4ecTso CAMHHL MHTATENLHBIX BEWECTR
[TuTatenbHbie Ha | Kr
BCUICCTEA
Kopma | Kopma 2
bBenkn 3 1
¥Yrnerodsl | 2
IMpoTexH 1 6

CroumocTs 1 Kr KopMa nepporo Bujga — 4 a.e., Broporo ~ 6 1.e.
CocraBbTe THEBHOU pAllMOH MUTATEIIBHOCTH, UMEIOIINA MUHUMAIBHYIO CTOUMOCTb.

Bapuanm 10

X034HCTBO pacnojiaraet CleqyrmuMu pecypcamu: miomans — 100 en., tpyn — 120 exn.,
tara — 80 en. Xo3siicTBO mpou3BoAUT YeThipe BuAa npoaykuuu 11, I12, I13 u 114, Opranuzanus
IPOM3BOJICTBA XapaKTepU3yeTcs CleAyIoulel Ta0auiei:

0XO OT
Mpoayxwns 3artpaThi Ha | ed. MPOAYKUMM '11:1,& Xon ot
MAOLLATE TPy TAra MPOLYKLHH

m, 2 2 2 1

1, 3 | 3 4

i, 4 2 I 3

1, 5 4 1 5

CocTaBpTe IUIaH BBITyCKa NPOAYKIHMH, OOECIIEUMBAIOUINI XO3SIMCTBY MaKCHMaJIbHYIO
IpUOBLIb.

Bapuanm 11

Ilex BbImyckaeT TpaHCGOpMATOphl ABYX BHIOB. s M3roToBieHus TpaHchopMaTopoB
000WX BHJIOB MCIOJIb3YIOTCS JKeJIe30 U mpoBojoka. OOmuii 3anac »xene3a - 3 T, TPOBOJIOKU ~ 18 T.
Ha oaun Tpancdopmarop mepBoro Buja pacxogylTCs 5 Kr xene3a M 3 Kr MPOBOJIOKH, a HA OJUH
TpanchopMaTop BTOPOTO BHJA PACXOIYIOTCS 3 KI JKele3a W 2 KIr TPOBOJOKH. 3a KaXKIbIid
pean30BaHHBINA TpaHc(opMaTOp MEPBOTO BUJA 3aBOJ MOIy4aeT MpHObLIbL 3 1. €., BToporo — 4 1.
e.

CocraBbTe IUIaH BBINTYCKa TpaHC()OPMATOPOB, 0OECHEUMBAIOIIMNA 3aBOJy MaKCHUMAaJIbHYIO
pUOBLIb.

Bapuanm 12




JUist BBIITyCKa YeThIpeX BUIOB MPOIYKIIMU TPEOYIOTCS 3aTPaThl ChIPbs, pa00YEero BpeMEHH U
o0opynoBanus. MlcxoqHble JaHHbBIE IPUBEICHBI B TAOJINLIE:

Hopuxbt zampam pecypcoa
Tun Ha eduruyy npodyrKyuu Hanuvue

pecypca 1 2 3 4 pecypcos
Crnipne 3 5 2 4 60
Pafiouee BpeMsa 22 14 18 30 400
Obopyoosanue 10 14 8 16 128
IIpubmar Ha egM-
HHUILY NPOIYKIHH 30 25 8 16

ChopmynrpoBaTh S3KOHOMHUKO-MATEMaTHYECKYIO MOJIEIb 3aJ]aud Ha MaKCUMyM MPHUObUIA U
HaWTH ONTUMAJIbHBIN I1JIaH BBIMYCKa MPOIYKIUH.

Bapuanm 13
N3 tpex mpoaykros - I, II, Il cocraBnsiercss cmech. B cocTtaB cMecu JOJKHO BXOAUTH HE
MeHee 6 en. XMMHYecKoro BemiectBa A, 8 enq. — BemecTtBa B m He menee 12 ex. Bemecta C.
CrpykTypa XMMHYECKUX BELIECTB NIPHBEICHA B CICIYIOIICH TabIuIIe:
CU}IEF}KHHHL‘: XHMHUYCCKOI'D BCIUCCTEA
MpomykT B 1 e1. NMpOOyKLUHK Croumocts 1 en.
A B C MPOAYKLHH
[ 2 1 3 2
I 1 2 4 3
111 3 1,5 2 2,5

CocraBbTe Hanbosee IEMIEBYIO0 CMECh.

Bapuanm 14

B wumHCTHTYTE TPOBOOUTCS KOHKYpC Ha Jydmrylo creHrasery. OmHOMY CTYIOeHTY JaHO
cliefyroliee NopydeHHe:

* KYIUTh aKBapeabHOU Kpacku 1o 1eHe 30 1. e. 3a KopoOKy, LIBETHbIE KapaHJallly 10 IIeHe
20 n.en. 3a KOpoOKy, TMHEHKH 1o 1eHe 12 n.ex., 61okHOTH 1o 1eHe 10 a.ex.;

* KPacoK HY)KHO KyIHUTb HE MEHEE TpeX KOpPOOOK, OJOKHOTOB -CTOJBKO, CKOJBKO KOPOOOK
KapaHJalleil 1 Kpacok BMecTe, InHeek He Oosee nsatu. Ha nmokynku Beiensercs He menee 300 1. e.

B xakoMm KOIM4ecTBE CTYJCHT JOJDKEH KYNUTh YKa3aHHBIE MPEIMETHI, YTOOBI 00IIIee Yrciio
peIMeTOB ObLITIO HAUOOIBITUM?

Bapuanm 15
Ilex BwimyckaeT Tpu Buaa neraneii — A, B, C. Kaxnas gerans oOpabarbiBaeTcst Tpems
crankamu. OpraHu3aiys IpOU3BOJICTBA B IIEXE XapaKTEPU3YETCs CIeNYIONIeH TaOIuIleH:
Cratok InutensHocTs obpaboTku meranu, MHH. | @OHI BPEMEHH,
A B C Hac
| 12 10 9 220
I1 15 18 20 400
11 6 4 4 100
OtnyckHas ueHa 30 32 30 :
33 QIOHY OCTanb

CocraBbTe MJ1aH 3arpy3Ky CTaHKOB, 00ECTIEUYMBAIOLIUH 1IEXY MOJIyYeHHE
MaKCUMaJIbHOU PUOBLIH.



Saganue Nel

5.UncjieHHbIE METOALI ONTHMHU3AINHT

Hcrnonb3ys METO AMXOTOMUY IIpH 3a1adHoM 3HaueHun &. = 0,1 manbonbiieit momycrumoit

JJIMHBI  MHTCpBajla HEOMPCACICHHOCTHU HaUTH HUHTEpBAJI, B KOTOpPOM pacCIlOJIOKE€Ha TOYKa Xa

MHHAMYMa YHHUMOJAJIBLHON Ha OTPE3Ke [0,1] ¢yuxuun f(x) n =0,01:

1. f(X)=—x*+x+1;
2. f(x)=@0x-9)f +1;
3. f(X)=3x*-5x+3;
4, f(x)=8x"—x+2;
5. f(X)=4x*-3x-2;
6. f(x)=(0,04—x);
7. f(X)=23x*—x;
8. f(X)=8x*—2x+1;
9. f(x)=100(x-0,2)*;
10. f(x)=(3x—2) -2;
11. f(X)=7x* =5x+1;
12. f(x)=6%x*—-3x+9;
13. f(x)=3x*—5x+1;
14. f(x)=(0,25—x)*;
15. f(x)=5x*-9x+3;
16. f(x):19x+%;
17. £(x)=0,8x*—x+7;
18. f(x)=100(x—-0,28)%;
19. f(X)=9x* —5x+9;
20. f(x)=(0,09-x)’;
21. f(x)=0,7x> —x+3;
22. f(x)=2x*—x;
23. f(x)=17x+%;
24. f(x)=100(x—0,23)? :
25. f(x)=8x*—5x+1;
3ananmne Ne2

Hcnoms3yss METOZA 30JI0TOTO CEYEHMs IpU 3ajaHHOM 3HadeHmu &. =01 namGompmeit

JIONTYCTUMOM JIJTMHBI

WHTEpBaja HEOMPEeIEICHHOCTH HANTH MHTEPBAJ, B KOTOPOM PAaCIIOIOKEHA

TouKa X. MHHMMyMa yHHMoanbHoit Ha otpeske [0,1] dpyrxmm ()

1.

2
3.
4

f(X)=—Xx"+x+1;
f(x)=(10x—9) +1;
f(x)=3x" -5x+3;
f(X)=8x*—x+2;



5. f(X)=4x*-3x-2;
6. f(x)=(0,04—x);
7. f(x)=23x*—x;

8. f(X)=8x*—2x+1;
9. f(x)=100(x-0,2)*;
10. f(x)=(3x—2) -2;
11. f(x)=7x* =5x+1;
12. f(x)=6x*—-3x+9;
13. f(x)=3x*-5x+1;
14. f(x)=(0,25—x)’;
15. f(x)=5x*-9x+3;
16. f(x)=19x+%;
17. f(X)=0,8x> —x+7;
18. f(x)=100(x—0,28)*;
19. f(X)=9x* -5x+9;
20. f(x)=(0,09-x);
21. f(x)=0,7x*—x+3;
22. f(X)=2x*—x;

23, F(x)=17x+2:
X

24. f(x)=100(x—0,23)*;
25. f(x)=8x*-5x+1;
3aganue Ne3
Wcnonb3ys moaudukanuu Merona HeroToHa HAlTH MUHUMYM X« (DYHKIIMHM YHUMOJAJIbHOU

na orpeske [01] pynxumn f(X):
f(X)=—Xx"+x+1;
f(x)=(10x—9F +1;
f(x)=3x" -5x+3;
f(X)=8x"—x+2;
f(xX)=4x*-3x-2;
f(x)=(0,04—x);
f(x)=23x*—x;
f(X) =8x* —2x+1;
f(x) =100(x—0,2)*;

Cf(x)=(Bx-2) -2;

. F(X)=7x* =5x+1;

. f(X)=6x*-3x+9;

. F(x)=3x" —5x+1;

f(x)=(0,25—x);

© o N Ok oD PR

N e o o
A w NP O



15.
16.

17.
18.
19.
20.
21.
22.

23.
24,

f(X) =5%x" —9x+3;

f(x)=19x+§;
X

f(X)=0,8x>—Xx+7;
f (x) =100(x —0,28)? ;
f(X)=9x* -5x+9;
f(x)=(0,09-x);
f(X)=0,7x* —x+3;
f(X)=2x*—x;

f(x):17x+g;
X

f (x) =100(x —0,23)? ;



5. Metoan4eckue MaTepHaJibl, ONpeaesiiolue Mpoue ypbl OLeHUBAHUS
KOMIIeTEeHIIUH

5.1 Kpurepuu onieHuUBaHHA KavyecTBAa YCTHOIO0 OTBETA
OLleHKa «OTJHYHO» BBICTABIISICTCS 3a INIYOOKOE 3HAHHE IIPEAYCMOTPEHHOrO IPOTrpaMMOi
Marepuana, 3a YMEHHE 4YEeTKO, JAKOHHYHO M JIOTMYECKH IIOCJIeIOBAaTeILHO OTBEYaTh Ha
IIOCTAaBJICHHBIC BOIIPOCHI.
OleHKa «XOpoIIo» — 3a TBEPJIOE B3HAHWE OCHOBHOIO (MPOTPaMMHOI0) Marepuaia, 3a
I'PaMOTHBIC, 663 CYmCCTBCHHBIX HETOYHOCTEN OTBETHI HA IIOCTABJIEHHEIE BOITPOCHI.
OlLieHKa «y/I0BJIETBOPHUTEIbHO» — 3a 00IIIee 3HAaHUE TOJIHKO OCHOBHOI'O MaTepHalia, 3a OTBETHI,

colepKaliye  HETOYHOCTHM  WIM  cllab0  apryMEHTUPOBaHHBIE, C  HapyLICHUEM
[I0CJIEI0BATEIbHOCTH U3JI0KEHUS MaTepuaa.
OueHka «HeyHOBJIETBOPUTENbHO» — 3a HE3HAHME 3HAYUTENIBHOM 4YacTH IPOrpaMMHOIO

Marcpualia, 3a CynmeCTBCHHbIC OIIMOKY B OTBETAX Ha BOIIPOCHI, 3@ HCYMCHHUEC OPUCHTHPOBATHCA B
MaTcpHralic, 3a HE3HAHHUC OCHOBHBIX MOHATUN JUCIUILINHEI.

5.2 Kpurtepuu onileHUBAHUS TeCTUPOBAHUS
[Tpu TecTpoBaHUU Bce BepHbIE OTBeThl Oepytcs 3a 100%.
90% - 100% oTmuyHO
75% - 90% xoportio
60% - 75% yHOBIIETBOPUTEIHHO
MeHee 60% HeyqOBIETBOPUTEIHLHO

5.3 Kpurepuu oieHMBaHUA Pe3yJIbTATOB KOJJIOKBHYMA

OneHka «OTJMYHO» BBICTABISCTCS 3a TIIYOOKOE 3HAHHME MPEIyCMOTPEHHOTO MPOrpaMMOi
MaTtepuaa, CoJACPKaIIerocs B OCHOBHBIX U JIOMOJHUTEIBHBIX PEKOMEHIOBAHHBIX JIUTEPATYPHBIX
UCTOYHUKAX, 32 YMEHHUE YETKO, JIAKOHMYHO U JIOTHYECKH I[IOCIIEJ0BATEeIbHO OTBEYaTh Ha
MOCTaBJICHHBIE BOIPOCH], 32 YMEHHE aHAIIM3UPOBATh M3ydaeMble SIBIICHUS B UX B3aMMOCBS3U
U JUANEKTUYECKOM  pa3BUTHUH, NPUMEHATh TEOPETUYECKUE IMOJIOKEHUS MPU pPELICHUH
MPaKTUYECKHX 3a]1a4.

OrneHka «XOpomlio» — 3a TBEpIOEe 3HAHHE OCHOBHOTO (IIPOrpaMMHOr0) MaTepuana, BKIoYas
pacyeTsl (Tpu HEOOXOIUMOCTH), 3a TPaMOTHBIC, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI Ha
MOCTaBJIEHHBIE BOIPOCH, 33 YMEHUE NMPUMEHITh TEOPETHUUECKHUE IMOJIOKEHUS ISl pelIeHUs
MPaKTUYECKHX 3a]1a4.

OneHka «yAOBJIETBOPUTENbHO» — 3a 00Ilee 3HAHHWE TOJIBKO OCHOBHOTO MarepHana, 3a
OTBETHI, COJIEpKAIME€ HETOYHOCTH WM Ci1ab0 apryMEeHTHPOBAaHHBIE, C HapylICHUEM
MOCNEOBATEIbHOCTH M3JIOKEHUS MaTepuana, 3a cinadoe TNPUMEHEHHE TEOPEeTHYECKHUX
TIOJIOKEHUH TP PEIIEHUH TPAKTUYECKUX 3a]1a4.

OLeHKa «HEYI0BJIETBOPHUTEJIbHO» — 33 HE3HAaHUE 3HAYUTEIBHOM YacTU MNPOrpaMMHOTO
Marepuaia, 3a CYyIIeCTBEHHbIE OIMMOKM B OTBETaX Ha BOMPOCH, 3a HEyMEHUE
OPUEHTHPOBATHCS B pacyeTax, 3a HE3HAHHE OCHOBHBIX MOHATUN JUCHUIUIMHBL.

5.4 Kputepum olleHMBAHUA PACYETHO-TPauuecKoii padoThI
[Tpu nmpoBepke pacueTHO-rpaduueckoit paboThl Bce BepHBbIe OTBETHI OepyTcs 3a 100%.
90% - 100% oTimyHO
75% - 90% xoporio
60% - 75% yIOBICTBOPUTEIILHO
MeHee 60% HeymIO0BIETBOPUTEIBHO



5.5 Kpurtepunu oneHnBaHusi pe3yJibTaTOB IK3aMeHa

OrneHKa «OTJIUYHO» BBICTABISICTCS 32 TIyOOKOE 3HAHHWE NPEIyCMOTPEHHOTO IMPOTpaMMOi
MaTepuaina, 3a yYMEHHE YeTKO, JaKOHHMYHO M JIOTUYECKH IIOCIEeJI0BaTENIbHO OTBEYaTh Ha
MOCTaBJICHHBIE BOIIPOCHI.

OneHka «xopomio» — 3a TBEpIOE€ 3HAHHE OCHOBHOrO (IPOrpaMMHOr0) Marepuaina, 3a
rpaMoOTHbIE, 0€3 CYLIECTBEHHBIX HETOYHOCTEHM OTBETHI Ha MOCTABIIEHHBIEC BOIIPOCHI.

OrneHka «y10BJIeTBOPHUTEIBLHO» — 3a 0o0lIee 3HaHUE TOJIbKO OCHOBHOTO MaTepHasa, 3a OTBETHI,

colepXaliie  HETOYHOCTHM  WiIM  clab0  apryMEHTUPOBaHHBIE, C  HapyLICHUEM
[I0CJIEI0BATEIbHOCTH U3JI0KEHUS MaTepuaa.
OueHka «HeyHOBJIETBOPUTENbHO» — 3a HE3HAHME 3HAYUTENIBHOM 4YacTH IPOrpaMMHOIO

Marcpualia, 3a CynmeCTBCHHbIC OIIMOKY B OTBETAX Ha BOIIPOCHI, 3@ HCYMCHHUEC OPUCHTHPOBATHCA B
MaTcpHralic, 3a HE3HAHHUC OCHOBHBIX MOHATUN JUCIUILINHEI.



