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1. HEJIX OCBOEHMUSA JUCHUITVINHBI

]_ICJ'IHMI/I OCBOCHHA JUCHUIIIIMHBI «MGTOI[BI ONITUMH3aIN» 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 METOJAaMH MAaTEMATUYCCKOI0O MOJACIMPOBAHM 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 AJITOPUTMOB  PCIICHUSA 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 nmpuBeICHBI MPEANICCTBYIONIUE U TTOCICIYIONINE UCIUTIIHHBI, HAIIPABICHHBIC
Ha (HOpMUPOBAHUE KOMIIETECHIIUN JUCIUTIIMHBI B COOTBETCTBUHU ¢ MaTpuIlei komrereHuuid OI1.

IIpenmecTByiomue 1 nocjaeaywue JMCUHNINHDI,
HanpaBJieHHbIe HA (POPMHPOBAHUE KOMIIETEHUM I

jgn IIpenecTByrOMKE JUCHUTLIIAHBL [Tocnenyromue qUCHUIIINHEI

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 OBYYEHUSA 110 JTUCHUIIJIMHE

[InanupyeMble  pe3ylibTaThl OCBOCHHUS oOpa3oBarenbHOM mporpammer  (OIT) —
KOMIIETEHIIMH OOYYaIOUIMXCs ONPEACISIOTCS TpeOOBaHMUAMHU CTaHJIApTa MO HAIPABICHHIO
nonrotoBku  01.03.02 Ilpuknagnas wmaremaTnka u UHPOpMAaTHKa U (QOPMHUPYIOTCS B

COOTBETCTBUM ¢ MaTpuiie komrereHuii OI1

Ne Homep/ HaumeHoBaHue B pe3yabTare n3yvyeHus THCHUTIIIHHBI
o/ HHIEKC KOMIeTeHIUH 00y4aroummecst 10JKHBI:
KOMIIeTeHIHH (n1u ee yacTH)
1 2 3 4
OIlK-3 Crioco0eH TpUMEHSTh U OIIK-3.1 O6namaer 6a30BBIMU 3HAHUSIMU O
MO (DUIIPOBATH CYIIECTBYIOIUX MaTEMAaTHUECKIX MOJIEIISAX

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

eI TENILHOCTH

B PA3JIMYHBIX 00JIACTSX 3HAHUM

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

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




4. CTPYKTYPA U COAEPKAHUE JUCIIUIIJIMHBbI

4.1. OFbEM JUCIATIJIMHBLI U BUJAbl YYEBHOU PABOTHI

Buj yueOHoi 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
KonrakTHasi BHeayauTopHasi padora, 6 mom 2 2

qucne.

I/IH,I[I/IBI/II[yaJ'IbHBIe U I'PpYHIIOBBIC 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
IMpomexyTouHas | sk3ameH (D) Ok Ok
arrecTanus B TOM 4HcJIe:

[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 YUe0HOI J1eITeJIbHOCTH U GOPMBbI KOHTPOJIsA

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 TIOHATHUS 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,
pereHus pacyeTHo-
AKCTPEMAITbHBIX 3a/1a4 rpaduyaeckas
s dynkuuit u 3JIIT pabota
TECTOBBIN
KOHTPOJIb
4. | Paznmen 4. YucneHnusie 6 10 7 23 Komnoksuywm,
METObI 0€3yCIIOBHOM U pacyeTHo-
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. JIeKITHOHHBII 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/IeTICHUS.
3alayd  ONTHUMU3ALUU [TonsiTre
Tema 1.2 «ONITUMYM» 4
Pa3znooOpa3zue Matemaruueckas
KpUTEPUEB MoJieNb U
ONITHMH3AIIH MOJICJIMPOBAHUE.
Bekropnas neneas | [locranoBka 3amaun
GyHKIMA ONTUMU3ALNH.
PaznooOpasue
KpUTEpPUCB
ONTUMU3AINH

Lenesas pyHkums
Bekrophas neneBast

GbyHKIHS.
MHoxecTBO
JOTTYCTUMBIX
pelIeHui.

2. | Pasnen 2. Pemenue Tema 2.1 3amaua o 3amaua o
ONTUMHU3ALUOHHBIX U Ha3Ha4YE€HUH Ha3HAUYECHUHU
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
rpada MINMAX u
mapoco4YeTaHUAMU 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 Oe3yCIIOBHOM 1 | OnTuMU3anus YHCIICHHBIX METOAAX
YCIIOBHOM ONTHUMU3AIMH | YACICHHBIMHU OIITHUMHU3ALIUU

METOJaMM: METO

Meton nuxoroMun 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. IlpakTHYeCKHE 3aHATHS
HaunmenoBanue 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
OIITUMU3AIIHUN:
HHCTPYMEHTAapUu
«IIOHUCKa pemeHI/Iﬁ»
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/1a4M 0 3aMEHax ONTUMAITBEHOCTH
aBTOMO6I/IJ'I$[ 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
padugeckmit
€ rpaduveckoro N —
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
Hroro yacoB 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
OINTUMU3ALIUU

KOJUTOKBUYMY.

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 OBECIIEYEHMUSA JJIA
CAMOCTOATEJBHOU PABOTBI OBYYAIOIIUXCA ITO JUCHUIIJIMHE

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

JIEKIIMU COCTaBIIIFOT OCHOBY TEOPETHYECKOT0 OOyUYeHUS M JA0T CUCTEMATU3UPOBAHHBIC
OCHOBBI HAayYHBIX 3HaHWI IO JMCUMIUIMHE, PACKPBIBAIOT COCTOSHUE M NEPCIIEKTUBBI Pa3BUTH
COOTBETCTBYIOIIEH O0JIACTH HAYKH, KOHIICHTPUPYIOT BHUMaHHE OOydaromuxcs Ha Hamboiee
CJIOKHBIX M Y3JIOBBIX BOIIPOCAX, CTUMYJIHMPYIOT UX aKTUBHYIO MO3HABATEIBHYIO JEATEIBHOCTh U
CHOCOOCTBYIOT (DOPMUPOBAHHUIO TBOPUECKOTO MBIIIJICHHSI.

BenymuM meTonoM B JIEKIIMM BBICTYHNAeT YCTHOE H3JIOKEHUE Y4eOHOro marepuana,
COMPOBOXK/IAIOIIEECS UCIIOJIb30BAHNE MYJIbTUMEINA alapaTyphl.

Jlexuus siBisieTcs UCXOAHON (OpPMOI Bcero yueOHOro mporecca, UrpaeT HalpaBIsSIIOIIYIO
U OpPraHu3yIoLIyI0 pOJb B CaMOCTOSITEJILHOM H3Y4Y€HUHU NpenMera. Bakneilias poib JIEKIUU
3aKJIFOYAETCS B IMYHOM BO3/ICMCTBUU JIEKTOPA HA Ay IUTOPHUIO.

OcHoOBHas TuAaKTUYECKas 11eJIb JIEKIUH - 00€CIeUeHne OPUEHTHPOBOYHOW OCHOBBI JIsSt
JalbHENIIero ycBoeHus yuyeOHoro matepuana. [locrpoenue nekiuil mo aucruruinHe «MeTomabl
ONTUMH3AIMKU» OCYIIECTBISICTCS Ha OCHOBE NMPUHIMIIOB HAy4HOCTH (MpearoiaracT BOCIIMTAHUES
JUATIEKTUYECKOT0 MOAX0a K U3y4aeMbIM MPEAMETaM U SIBICHUAM, JUATEKTUYECKOTO MBIIUICHHUS,
(dhopMUpOBaHHE MTPABWIBHBIX MPEACTABICHUHN, HAYYHBIX MIOHATHH U YMEHHS TOYHO BHIPA3HUTh HX B
OTIpeIeTICHUSIX U TEPMUHAX, IPUHATHIX 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 BHHUMaHHE B JICKIIUA COCPEIOTAYMBACTCS Ha TJIyOOKOM, BCECTOPOHHEM
PacKpBITUU TJIABHBIX, Y3JIOBBIX, HanOoOJiee TPYAHBIX BOMPOCOB TeMbl. YK€ Ha HAualbHOM dTame
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 Xone NEeKIMOHHBIX 3aHATHN OOYYArONIUICS JOJDKEH BECTH KOHCIEKTHPOBAHWE Y4YEOHOTO
Matepuana. OOpamiarh BHUMaHHWE HAa KaTeropuu, GOpMYyIUPOBKH, PACKPHIBAIOIINE COACPKAHHUE TeX
WM WHBIX SBJICHUHA W TPOILECCOB, HAyYHBIE BBIBOJABI W TPAKTUYECKHE PEKOMEHIAINH,
MOJIOKUTEIHHBIN OIBIT B OPATOPCKOM HUCKYCCTBE. JKenaTensHO OCTaBUTh B pa00YMX KOHCIIEKTaX IMOJI,
Ha KOTOPBIX JeNaTh TOMETKH W3 PEKOMEHJIOBAHHOW JIUTEPaTyphl, JOIMOJHSIONIME MaTepuai
MPOCITYIIAHHOHN JIEKIUH, a TAKKE MOTUYEPKUBAIONTNE 0COOYIO0 BaKHOCTh T€X WJIM MHBIX TEOPETUUYECKHIX
MOJIOKEHUH. 3a7aBaTh MPENOAABATEI0 YTOUHSIONINE BOMPOCH C IIEJBI0 YSICHEHUS TEOPETHYECKUX
MOJIOKEHUH, pa3pelIeHusl CHOPHBIX CUTYyalnil. YKa3aHus 0 KOHCIIEKTUPOBAHUIO JIEKIIHUI: - HE HYKHO
CTapathCsl 3amucaTh BECh MaTepuall, O3BYUYEHHBIN mpernogaBaTeneM. Kak mpaBmiio, JIEKTOPOM
JIEJTA0TCS AKIIEHTHI Ha KIIFOUEBBIX MOMEHTAX JIEKLIUH /ISl Haualla KOHCIIEKTUPOBAHMS;

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

- BbIJICJICHUE TJIaBHBIX MBICJIEH B KOHCIIEKTE APYTUM I[BETOM LieJIeco00pa3HO MPOU3BOAUTH BHE
JIEKIUH C LIeJIbIO COKPAILIEHUS BPEMEHH Ha KOHCTIEKTUPOBAHUE HA CAMOM JICKIIHH;
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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
MBICIIEH TEKCTa, €r0 OCMBICIICHUS U OIICHKH COZepKaleicss B HeM uH(popMmauu. JJaHHbIA BUT
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.
[TockosbKy aKTUBHOCTb Ha MIPAKTUYECKUX 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
MpeIoKEHHOW TeMbl. TIarenbHOe MPOAYyMbIBaHUE U U3YYEHHE BOIIPOCOB IJIaHA OCHOBBIBAETCS
Ha OpopaboTKe TEeKyLIero marepuana, a 3aTeM H3yueHHe 00s3aTeIbHOM U JOMOJHHUTEIbHOM
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. O3HakoMJIEHHE 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,
yueOHUK U Jpyrue ydeOHble pecypcbl. CaMonmpoBepKa: MOCTaHOBKA BOIPOCOB, 3aTparMBaroOIINX
OCHOBHBIE TEPMHHBI, OIIPEJIEIICHUS] U MTOJIOKEHUS IO TEME, U OTBETHI HA HUX.

3. Boimonmnenue mnpakTHueckoro 3ajnaHus. OOHapyK€HHE OCHOBHBIX TPYAHOCTEH, HX
pelieHre C TOMOUIbIO JIOTIONIHUTENBHBIX WHTEJUIEKTYaJbHBIX YCUJIMH W/WIM TOJKIIOUEHHS
JIOTIOTHUTEIBHBIX HCTOYHUKOB HH(OPMALINH.

OOyuaromuiics Tpy NOATOTOBKE K MPAKTUYECKOMY 3aHATHIO MOXKET KOHCYJIbTHPOBATHCS C
IpernojaBaTesieM U MoIy4yaTh OT HETO HaBOSIINE Pa3bsICHEHMS], 3a/IaHUs U1 CAMOCTOSITENIbHOM
paboThI.

JlunakTuueckue 1eId  MPAKTUYECKOro  3aHATHA: YIiyOJeHHe, CHCTeMaTu3aluus |
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 OPYTHX, 3a14aBaTh BOIIPOCHI.

3amauM:  CTUMYJUpPOBAaTh  PETYJNIPHOE  HM3y4YE€HHE  MPOrpaMMHOrO0  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 3HAHUS.

@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,
NpuoOpeTeHne HMH YMEHHH paboTaTh C Pa3IMYHBIMH 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
YCBOGHHS O0yJaroImuMuCS y4eOHOTO MaTepHalia, BBIIBICHHE MPOOETIOB B €r0 YCBOCHHU U X
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

CamocTosaTenbHass  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
o0ydJaronmmcs.

5.3.1. MeToauyeckne yKa3aHus MO NOJAr0TOBKe K KOJJIOKBUYMY.

[ToaroToBKa K KOJIOKBUYMY HaUYMHAETCS C KOHCYJIbTAlMU MIPENOIAaBaTelNsd, HA KOTOPOU OH
pPa3bICHSIET Pa3BEPHYTYIO TEMATHKY MPOOJIEMbI, PEKOMEHIYET JIUTEepaTypy MJis U3y4YeHUs |
OOBSCHSIET U OOBACHSAET MPOLEAYPY MPOBEACHUS KOJUIOKBUYMY.

[ToaroToBka BKIIOYAaeT B ce0s W3yYeHUE KOHCIIEKTa JICKIMH, PEKOMEHJIOBAHHOM
TUTEepaTypsl U (M0 yKa3aHUIO MpernojaBaTelis) KOHCIIEKTHPOBAHNE BAXKHEHIITNX HCTOUHUKOB.

KomnokBuym nipoBoautcst B hopMe WHIUBUIYAIBHOU O€celbl ¢ KaXIbIM OOYJarOIIMMCS
i Oecenpl B HEOONMbIINX Tpymmnax (3-5 yenoBek). OOBIYHO TpeNoAaBaTesb 3a/1a€T HECKOJIBKO
KpaTKUX KOHKPETHBIX BOMPOCOB, MO3BOJISIOIINX BBISICHUTH CTETIEHh JOOPOCOBECTHOCTH PabOTHI C
TUTEPaTypoil, KOHTpoIHpyeT KOHCHekT. [lamee Oonee moapoOHO oOcCyxkIaeTcs Kakas-TuOo
CTOpOHA MPOOJEMBI, YTO IO3BOJIAET OIEHWTH YPOBEHb MOHWMaHUs. OOyJaronuMmcs maeTcs
BO3MOKHOCTbh BBICKA3aTh CBO€ MHEHHUE, TOUKY 3PEHHUS, KPUTHUKY IO OMPEEICHHBIM BOIPOCAM.
[Ipu BBICKa3BIBaHUU TPEOYETCS apryMEHTUPOBAHHOCTh 1 OOOCHOBAHHOCTH COOCTBEHHBIX OIEHOK.

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 BBINOJTHEHUIO pacueTHO-rpaduyeckasi paGornbl

PacuerHo-rpaduueckas pabora odopmiseTcs B pacledaTaHHOM WM PYKOITUCHOM
BapuaHte. Homep BapuaHnTta BeIOUpaeTCs MO MOPAIKOBOMY HOMEpY crrcka oOyuatomuxcs. PI'P ¢
JpYr'MM HOMEpPOM BapuaHTa HE 3a4uThbIBalOTCA. PaboTa BBINOJIHAETCS akKKypaTHO, B Ciydae
PYKOIHUCHOTO 0(hOPMIICHHUS UTEHUE €€ He JOKHO BBI3bIBATh 3aTPYAHEHHIM.

PI'P noskHa COCTOSITH M3 TUTYJIBHOTO JINCTA U OCHOBHOM 4acTH. [[0mycKaeTcsl BKIIOYEHUE
B paboTy MPWIOKEHUI, COMAepKalluX TaONWIbl, PUCYHKH, MOJyueHHbIE Ha KommbloTepe. Ha
TUTYJIBHOM JIMCTE 0053aTeNbHO YKa3bIBaeTCs HauMeHoBaHue aucuuiumiel, @O obyuaromierocs,
rpynmna, BapuanT 3ananusi, @O npenogaBatens. Boimonnennas u odpopmieHHas padoTa J10JKHA
OBITH MpE/ICTaBIICHA MTPETIOIaBATEII0 He Mmo3/aHee, yeM 3a 10 nHeil 10 Havaja CeccHu.

B ocHoBHOM wactm PI'P nmo pemeHus kaxmoi 3amadd JOJDKHBI OBITh IPEACTABIICHBI
COOCTBEHHBIC JaHHBIC: BAapUAHT 3alaHusi, (OPMyTUPOBKA 3aJaHMs, YUCICHHBIC 3HAYCHUS,
COOTBETCTBYIOIIME CBOEMY BapuaHTy. Jlainee 1TOMKHO OBITh MPEJICTABICHO pEUICHHE C
pacmndpoBkoil dopmyn u mocienoBaTenbHOCTH JelcTBUN. Bce BbluncieHHs cHaudaia
MPEJCTABISAIOTCS B BHJE PAcUETHBIX (OpMyJI, 3aTeM B (OPMYJbI IMOJCTABISIOTCS YHCICHHbIE
3HAUEHUS W 3alUCBIBAETCS OTBET C YKa3aHMEM €IMHHULl HM3MEepeHUd (0e3 MpPOMEKYTOUHBIX
pacuetoB). Bce BeIuMcIuTENbHBIE IPOLIEAYPHI CIEIyeT IPOU3BOIUTH ¢ TOYHOCTHIO 110 0,01.

IIpome:xyTouHasi aTTeCTALMA

ITo wroram cemecTpa nNpoBOAMTCA O3K3aMeH. [Ipm MOAroToBKE 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 yueOHoli padoThl
n/n TeXHOJIOTHH 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
M0O3206020 WMYPMA
3. Jlexyus «OCHOBHBIC TIOHATHS METO/Ia Ilpobnemnas 4
JTMHAMUYECKOTO IPOTrPaMMHUPOBAHHUS Memoo M03206020
wmypma
4, Jlexyus «IlokpbiTus Ilpobnemnas Memoo 4
N-BepIIMHHOTO Tpada MapoCOYETAHUSIMIY | M0O3208020 WUMYPMA
5. Jlexyusa «Teopust norpenItHocTn» Ilpobnemnas 2
6. Ilpaxmuueckoe 3anamue Tpenune Memoo
«[IporpammupoBaHue 3aa4H 3aMEHBI M03208020 WMypMa 4
000pYy/I0BaHUS HA OJJTHOM U3 S3BIKOB
MIPOrpaMMHUPOBAHUS
7. Ilpakmuueckoe 3anamue «Merton Tpenune 2
JTINXOTOMHUW)Y
Hroro yacoB B 5 cemecTpe: 20
Bcero: 20
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7. YYHEBHO-METOAUYECKOE U HHOOPMAIIMOHHOE OBECHIEYEHHE
YYEBHOU JUCIIUITJIMHBI

7.1. IlepeyeHb OCHOBHOM M JONOJHUTEIbHON YUeOHO JIUTEpaTypbl
CHuCcoK OCHOBHOM JIUTEPATYPbI

1. KXunkoBa H.B. Meroasl ontumuzanmm cucreMm : ydeOHoe mocoome / XKuakosa H.B.,
MenpaukoBa O.}O.. — Caparos : At [lu Op Menua, 2018. — 149 ¢. — ISBN 978-5-4486-
0257-3. — Tekcr : oanektponnsii // IPR  SMART : [cair]. — URL:
https://www.iprbookshop.ru/72547.html . — Pexxum moctyma: st aBTOPU3UP. MOJIB30BATEICH. -
DOI: https://doi.org/10.23682/72547

2. Munens A.A. Meroasl ontuMmu3anuu. B 2 gactax. U.1 : yueOHoe mocobOue / Murens A.A.,
[llenectoB A.A., Pomanenko B.B.. — Tomck : ToMckuil rocyaapCTBEHHBI YHUBEPCUTET
CUCTEM yIpaBiicHUs U paguodsiekTponuku, 2020. — 350 ¢. — ISBN 978-5-86889-892-1, 978-
5-86889-893-8 (u.1). — Texkcr : anekrponnbiii // LudpoBoit obpazoBatenbHbli pecypc IPR
SMART : [caiit]. — URL.: https://www.iprbookshop.ru/152890.html

CHuCoK 10NO0JHUTEIbHOI JIUTEPATYPbI
1. MeToapl ONTUMHU3AIMH : Y4COHO-METOAMYECKUI KomIuieke / . — Anmatel : Hyp-IlpuHT,
2012. — 128 c. — ISBN 9965-756-18-X. — Tekcr : anektponusiit / [IPR SMART : [caiit].
— URL: https://www.iprbookshop.ru/67099.html. — Pexxum pgocTyma: aas aBTOPHU3HP.
noJib3oBareneiiMerToApl ONTUMHU3ALMU [DIEKTPOHHBIA pecypc]: y4eOHO-METOAMYECKUN
KOMILIEKC/. — DJIEKTPOH. TeKCTOBBIe MaHHble. — Anmartsl: Hyp-IlpunT, 2012. — 128 c. —
9965-756-18-X. — Pexum pocrymna: http://www.iprbookshop.ru/67099.html

2. MeToapl ONTUMH3AINN ¥ TEOPUH YIIPABICHUS : METOJMYECKUE YKa3aHUS K CAMOCTOSITEIHHON
pabote 1o AuCHUIUIMHAM «MeTOoIBI ONITUMHU3AINIY, «MaTeMaTH4ecKue METOIAbI TEOPUH
ynpasneHus» / . — Jlunenk : Jluneuxuit rocygapcTBeHHbIN TeXHUUYeCKU yHuBepcuTet, IbC
ACB, 2013. — 18 c¢. — Tekcr : anektponsnsiit // [IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/22891.html — Pexum goctyma: asst aBTOPU3HP. MOJIb30BaTEICH

3. Nammagak H.D. MeToapl ONTUMHU3AIMHM @ METOAWYECKHE YKa3aHUs [UIS TIPOBEICHHUS
nabopatopubix pabor / Ilammayak H.®D.. — Jlumenk : Jlumenkwii rocymapcTBEHHBIN
texunueckuii yauepcuter, ObC ACB, 2017. — 16 ¢. — Texkcr : saexrponnsiid // IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/74404.html . — Pexwum goctyma: amis
ABTOPHU3UP. MOJIb30BATEIICH

4. Penun C.B. MeTopl onTUMHU3anuK : COOPHUK 3a1a4 U ynpaxHenuii / Penun C.B., 'anenuna

H.I.. — HoBocubupck : HoBocubupckuii rocyapCcTBEHHbIH TEXHUYECKUI YHUBEPCUTET,
2011. — 54 c. — ISBN 978-5-7782-1688-4. — Texkcrt : anekrponssiii / [IPR SMART :
[caiit]. — URL: https://www.iprbookshop.ru/45389.html . — Pexum pocryma: mis

ABTOpPU3UD. I10JIb30BaTeNIeH

7.2. IlepeueHnb pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKANIMOHHOH ceTn « AHTEpHET»

http://elibrary.ru - Hayunas snextpoHHas OubanoTeka.
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7.3. UudopManimoHHbIE TEXHOJIOTHH, JJUIEH3MOHHOE POTrPaMMHOe o0ecriedeHue

HI/IHGH3I/IOHHOG IMPpOrpaMMHOC obecneyeHne PexBu3uTHI HI/IHGHSI/Ifl/ J10IrOBOPOB

MS Office 2003, 2007, 2010, 2013 Ceenenus 06 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

Jluuensus 6eccpounas

Antuupyc Dr.Web Desktop Security Suite | JInmeH31OHHBIH cepTUhUKAT
Cpoxk nevictBus: ¢ 24.12.2024 no 25.12.2025

KoncynbranT [lnroc JoroBop Ne 272-186/C-25-01 ot 30.01.2025 1.

udposoii 00pa3oBaTeNbHBINA pecypc JIuuensuonHslii gorosop Ne 12873/251I1 ot

IPR SMART 02.07.2025 r. Cpox netictBus: ¢ 01.07.2025 .
10 30.06.2026 .

becomaraoe I1O

Sumatra PDF, 7-Zip

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JJUCHUIIJINHBI
8.1. TpeGoBanus Kk ayTUTOPUAM (MIOMeELIEHUSIM, MeCTaM) /ISl IPOBeIeHUA 3aHATHI

1. YueOHasi ayauTopus 11 NPOBeIeHUs 3aHATHH JIEKIIHOHHOI0 THIIA
Crnennanu3upoBaHHas MeOEIb:

Kadenpa nacronpHast — 11mt., 1ocka mMenoBast — 11IT., CTyJbs — 65 WT., TapTsl — 3410T.
TexHuueckue cpercTBa 00yueHus, CyXalue A IpeaocTaBieHus yueOHol nHdopMau
00JIbIION ayAUTOPUH:

OKpaH Ha wratuse — | mr.

IIpoexrop — 1 mr.

HoytOyx— 1 mir.

2.YueOHasi ayIuTOPHS AJ15 NPOBEJACHUS 3aHATHII CEMMHAPCKOI0 THIIA, KYPCOBOI'0
NPOEKTHPOBAaHUS (BbINOJIHEHHE KYPCOBBIX padoT), rPyNNOBbIX U HHAMBUAYAJbHBIX
KOHCYJIbTAIMM, TEKYIEr0 KOHTPOJISI M IPOMEKYTOYHON aTTeCTAllUH
Creunanu3upoBaHHasi MeOEb:

Kadenpa nacronpHast — 11mt., 1ocka menoBast — 11IT., cTyibs — 65 mT., mapTsl — 3410T.
TexHuueckue cpeacTBa 00ydeHHUsI, CITyKalllue JJs IPpeloCTaBIeHusl yueOHON HHpopMaIuu
O0JIBILION ayAUTOPHUH:

DKpaH Ha ITaTuBe — | MIT.

IIpoektop — 1 mir.

Hoyr6yk — 1 mir.

3. YueOHas ayiuTOPHA 1JIsl IPOBEACHUS 3aHATHI CEMHHAPCKOI0 THIIA, KYpCOBOI0
NPOEKTHPOBAaHUS (BbINOJHEHHE KYPCOBBIX pad0T), rPyNNOBbIX U HHAMBUAYAJbHBIX
KOHCYJIbTALMM, TEKYIEr0 KOHTPOJISI M IPOMEKYTOYHON aTTecTalluu
Creunanu3upoBaHHas MeOEb:

Kadenpa nacronpHast — 1mrt., maptel — 3 1mT., cTynes — 5S41mrt., 1ocka MenoBasi — 11T.
HaGop nemoHCTpanmmoHHOTO 000pYI0BaHMS M YI€OHO-HATIISAHBIX TTOCOOMH, 00ECIIeYNBAIOIINX
TEMaTUYECKHUE NILTIOCTPALUN:

[Ipoexrop — 1 mr.

OKpaH pyJIOHHBIA HACTEHHBIN — 1 1mIT.
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HoytOyk — 1 .

4. Tlomenenue 1jisi CAMOCTOSATEIbHOUH PadOTHI.

Otnen o0cmyXKUBaHUS IEYaTHBIMU U3JaHUSAMHU

CrennanusupoBanHas MeOenb:Paboune cromst Ha 1 mecto — 21 mr.Crymes — 55 wmr. HaGop
JEMOHCTPAIMOHHOTO O0OPYIOBaHUSA W y4eOHO-HArNAIHBIX MOCOOWH, OOECIeYHBAIOIINX TEMaTHYECKHe
WIUTIOCTPALMU: SKpaH HACTEHHBIH — 1 mT.

[Ipoextop — lmt. HoyrOyk — 1mT.

HNudopmarmorHo-0ubIHorpad mIecKuid OTaeT.

Crenman3upoBaHHas MeOCITb:

Paboune cronst Ha 1 MecTo - 6 T. CTymbs - 6 WT.

KommnbroTepHas TeXHUKa ¢ BO3MOKHOCTBIO MTOJKITIOUEHHUS K ceTH «/HTepHeT» 1 obecrieueHreM JOCTyna B
ANEKTPOHHYIO HHPOPMAIMOHHO-00pazoBaTenbHyo cpeny PI'bOY BO «CesKasl'Ax:

[epconanbueiii komnbroTep — lwt. Ckanep — 1 wt. MOY — 1 mr. Otaen o6caykuBaHUs IEKTPOHHBIMU
nzganusamu Crienuanu3upoBanHasi MeOeb:

Pa6ouue crombt Ha 1 MecTo — 24 T, CTymbs — 24 mT.

HaGop nemoHCTpalimoHHOTO 000OpYAOBaHUS © y4eOHO-HAINIATHBIX IOCOOWA, OOECTIeUYMBAIOIINX
TeMaTHYeCKHUEe WITIOCTPALIUH:

WNurepaktuBHas cucremMa - 1 mr. Mounutop — 21 wmr. CereBoil Tepmunan -18 wrt. IlepconanbHbIil
kommbroTep -3 wt. MOY — 2 mt. [IpunTtep —1wr.

5. IlomemeHue A XpaHeHUs] W NPOPUIAKTHYECKOr0 OOCHYKUBAHMS Yy4eOHOro
o0opynoBaHmusl.

CrneunanusupoBanHas mebenb: lkadg — 1 mr., cTyn — 2 wWT., Kpecio KOMIbIOTEpHOE — 2 IIT.,
CTOJI YIJIOBOM KOMIBIOTEPHBIH — 2 IUT., TYMOOYKHM C KIHO4YOM — 2 mT. YuyeOHOoe mocobue
(mepcoHaIbHBIM KOMIIBIOTEP B KOMILIEKTE) — 2 UT.

8.2. TpeGoBanus kK 000py/I0BAHNIO PAGOUYMX MECT MPENoAABATEA U 00yUAIOIIUXCS

1. PaGouee mecTo npernoaaBaTessi, OCHAIIEHHOE KOMITBIOTEPOM C AOCTYIIOM B MIHTEepHET.
2. Paboune mecta 00ywaroluxcsi, OCHAIlEHHbIE KOMIIbIOTEpAMHU C JOCTynoM B HHTepHeT,
npelHa3HaYeHHbIE 11 pabOoThl B 3JIEKTPOHHON 00pa3oBaTeNbHOM cpejie.

8.3. TpeGoBaHus K CIeHATH3UPOBAHHOMY 000PY10BAHHMIO HET
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9. OCOBEHHOCTH PEA/IMBAIIMU JUCHUIIJINHBI /151 UHBAJIM/10B U JIMIY C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMM 31OPOBbA

Jns  obecrieueHust 00pa3oBaHMs MHBAJIMIOB M OOYYaIOIIMXCS € OrPaHUYCHHBIMU
BO3MOKHOCTSIMH 37I0POBbsl pa3palarbiBaeTcsi (B ciydae HEOOXOJUMOCTH) aJanTHpOBAaHHAS
oOpa3oBaTenpHasl MporpaMma, WHAMBHUIYalbHbIM y4eOHbIM IJIaH ¢ y4yeToM OCOOCHHOCTEH HuX
NCUXO(HU3MUECKOTO  PA3BUTUS M COCTOSIHHS ~ 370pPOBbS, B  YaCTHOCTH  IPHUMEHSETCS
WHAMBUYAJIBHBIA IOJIXOA K OCBOCHHUIO IMCLUIUIMHBI, MHIUBUAYaJbHBIC 3aJaHus: pedepartsl,
MUCbMEHHBIE pabOTHl M, HA0OOPOT, TOJNBKO YCTHBIE OTBETHl M AMAJOTH, WHIMBHyalbHbIC
KOHCYJIbTAllMM, HCIHOJb30BaHUWE JAMKTOGOHA U JAPYIMX 3allUCBIBAIONIMX  CPEACTB  JUIA
BOCIIPOU3BEIECHU JICKIIMOHHOIO U CEMUHAPCKOr0 MaTepUara.

B wmemax obecnedeHuss oOydyarolMXCsl MWHBAJIMAOB M JIMI C OrPAaHUYEHHBIMU
BO3MOKHOCTSIMH ~ 3[IOPOBbSl  KOMIUIEKTyeTcss (OHA OCHOBHOH  y4eOHOH  JMTepaTypoil,
alalTUPOBAHHOM K OTPaHUYEHUIO IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, JOCTYI K KOTOPHIM
opranu3oBad B BUILl Axanemun. B Oubmmorexke mpoBOISATCS HHIUBUAYaJTbHBIC KOHCYJIbTAIH
JUI1 JAHHOM KaTErOpHMH I0JIb30BaTENel, OKa3bIBACTCs MTOMOLIb B PETUCTPALMH U MCIIOJIb30BaHUU
CETEBBIX U JIOKAIbHBIX 3JIEKTPOHHBIX O0pPa30BATEIbHBIX PECYPCOB, MPENOCTABIISIOTCS MECTa B
YUTAJIBHOM 3aJIe.
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®OH/]I OLIEHOYHBIX CPEJICTB
MO JUCLUILJIMHE

«MeToabl ONTHMH3AIMH

[Ipunoxenue 1
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1. HACITIOPT ®OHIA OINEHOYHBIX CPEACTB ITO JIMCHUIIJIMHE

«MeTobl ONITHMH3AIUI)

Komnerenuuu, ¢popMupyembie B pouecce H3y4eHust U CUUILTHHbI
Nupekc PopMynUpOBKa KOMIIETCHIIUN

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

2. Jranbl (pOpMUPOBAHMSA KOMIIETEHIIMH B MpoLiecce OCBOCHUS JUCHUIIIHHBI

OcHOBHBIMH 3TanaMud (OPMHUPOBAHUS YKA3aHHBIX KOMIIETEHIUN MPU U3YUCHHUH
0Oy4arIUMUACA JUCHUIUIMHBI SBJISIOTCA IOCIIEJOBATEIbHOE H3YUYEHHUE COJEPKATEIbHO
CBSI3aHHBIX M@Ky COOOM pa3zenoB (TeM) y4eOHBIX 3aHATHM. M3yueHne Kaxaoro pasaena
(Tembl) mpeArnonaraeT OBJIaJeHHE OOYYAIOIIMMHUCSI HEOOXOAMMBIMU KOMIIETECHITUSMHU.
PesynpTaT artecrauum  OOyyarolmUMXCsl HA  pa3iM4YHbIX d3Tanax  (HOpMHpPOBAHUS
KOMIIETEHIIU} MOKa3bIBA€T YPOBEHb OCBOEHUSI KOMIIETEHINI 00y4YaroIUMUCS.

DT1anmHocTh GOPMHUPOBAHUS KOMIIETEHIIUN MPSMO CBSI3aHA C MECTOM JIUCUHUIIIIMHBI B
o0pa3oBaTeIbHON TPOrPaMME.

Pa3nensl (TeMbl ) AHCHHILTHHBI OI1IK-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

Paznen 4. UnciieHHabIe METOIBI +
0e3yCIOBHON U YCIOBHON ONTUMU3AIUU

21



3 HOKa3aTeJII/I, KPUTEPUHA U CPEACTBA OLICHUBaAHUSA ROMHeTeHIII/Iﬁ, (])opanyeMblx B npouecce nN3ydyeHusl TUCHUIIINHBI

OIIK-3- Cnoco0eH mpuMeHSTh H MOAU(UIMPOBATHL MaTeMaTHYeCKHe MOJIeJIH JIJIsl pellieH sl 3aJ1a4 B 00,1acTH MpodeccHoHaIbLHOI
AeATeIbHOCTH

HHINKATOPbI Kpurepuu ouneHnBaHusI pe3yJIbTaTOB 00y4eHHUSsT CpencrBa oneHMBaHNSA
JAOCTHKCHUSI Pe3yJILbTaToB 00yUeHusI
KOMIIeTeHIUH =
HeYIOBJIETB YAOBJIETB XOpo1o OTJIMYHO Texymmii ITpomexxyTouHas
KOHTPOITb aTTeCcTaIys
OIIK-3.1 Obnamaer | He 3Haer maremarndeckue | JleMOHCTpHPYET YaCTUYHEIC JleMOHCTpHpYeT 3HAHUSA JleMOHCTpHpYET IOTHOE Pacuernro- 9K3aMeH
0a30BBIMH 3HAHUSIMUA | METOZBI PELICHUS 3313 3HaHUA MaTEMaTHYECKNX MaTEeMaTHYECKUX METO/IOB 3HaHHWE MAaTEeMaTHIECKUX rpaduraeckas
0 CYILIECTBYIOIMIHNX anreopsl, METOIOB PElICHHUs 3a/1aY, pelneHus 3a1a4 u METOIOB pPeIIeHUs 3a/1a4 pabota
MaTeMaTHYECKUX MaTEeMaTHYECKOTO MaTeMaTHYECKOTO aHaIu3a U MaTeMaTHYECKHe METOIbI 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 nonHocTel0 ymeer ‘Ymeer 000CHOBaHHO BBIOHpaTh, | ['0TOB M ymeeT PacyetHo- 9K3aMEH
[Ipumenser u 000CHOBaHHO BEIOWPATE, 000CHOBaHHO BHIOWPATH, nopabaThIBaTh U IPUMCHATH 000CHOBaHHO BHIOWPATH, rpaduyeckas
MouduIMpyeT J0pabaThIBaTh U JI0pabaThIBaTh M MPUMEHSTH JUISL peTLIeHNS JI0pabaThIBaTh M IPUMEHATH | paboTa
CYIIECTBYIOIIIHE MPUMEHSTD JJIsl PELIEHUs JUISL peTLICHUS MCCIIEIOBATEIbCKUX U JUISL peILIeHNS KOJIIOKBHYM
MaTeMaTHIeCcKHe MCCIIEI0OBATEIbCKUX HCCIIEZIOBATEIbCKUX 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
(YHKIIMOHMPOBAHUS CUCTEM Pe3yIbTaThl MOJICITUPOBAHHUS, MoJIeNel, aHATN3UPOBATh
OIIEHUBATh HAICKHOCTh U pe3yIbTaThI
Ka4yecTBO (DYHKLIMOHUPOBAHHMS MOJICIUPOBaHMS, OLICHUBATh
CHCTEM. HAaJIS)KHOCTb ¥ Ka4eCTBO
(YHKIIMOHUPOBaHUS
CHUCTEM.
OIIK-3.3 Bumageer He Bnaneer naBbikamu Brnaneer otnensHbIMU Brnaneer coBpeMeHHbIMU JleMoHCTpUpYyeT mnosHoe
METOo/10JI0THeH NPUMEHEHUS JUIsl PEICHNs] | HaBBIKAMH IPUMEHEHUS JUIs METO/IaMH ¥ HaBBIKAMH BJIaJICHHE HABBIKAMH Pacuerno- 9K3aMeH
MaTeMaTH4eCcKOTro MaTeMaTHYECKUX METOJIOB | PELIeHHs Pa3IMYHBIX 3a71a4 MPUMEHEHHUS UX ISl peIIeHUs MPUMEHEHUS JUIsl PeIeHUs rpadudeckas
MOJICIMPOBAHMA VIl | W OCYIIECTBICHHE BBIOOPA | ONTHMH3AINN 3a/1a4 ONTUMH3AIIHN. pEIIeHIH PAa3TUIHBIX pabora,
pereHus 3a1a49 B WCTIONB30BaHUS UX MIPH ONTHUMU3AIMOHHBIX 33129 Bemonaenne
obmactu pemIeHNH Pa3TUIHBIX MOJICIUPOBAHMSA, OLICHKU TIPaKTHYECKHUX
MpOo(ECCHOHATBHBIX | ONTHMHU3AIIMOHHBIX 3a7a4 Ha/ICKHOCTH U KauyecTBa pabot
HUHTEPECOB (bYHKIIMOHNPOBAaHUS TECTHPOBAHHE
CHCTEM.
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HBOooo~NoOhwWDE

0.
. IloHsiTHE TIOJIHOrO MHOXKECTBA AJIbTEPHATHB

. 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 Beiepirpacca.

. 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 TTOCYIAPCTBEHHASA AKAJIEMUA

Kadenpa MaremaTtuka

20 -20_ yueOHbIl TOI
DKk3aMeHannoOHHbIN OmeT No 1

10 AUCHUITIINHE MCTOI[BI OIITMMM3AIINHN




No o~ E

M owbdhe

No gk owdE

U1t oOydarommxcs 1o Hanpasiernto noarotoBku 01.03.02 [Mpuknagnas maTemaTruka
1 nHpopMarTuka

1. lleneBas pyHkIus
2. MHOTOKpUTEpHAThHAS OITUMH3AITUS

3. HaitTu onTuMmalibHOE pelieHne JUisi CHCTEMbI ypaBHEHUS TpadudecKUM METOAOM

KoHTposbHBIE BONIPOCHI
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

Bonpocsl k pa3geay 2.
Pa3zHoo0Opa3ue kpuTepueB ONTUMH3ALNY, TUHEWHAsS popma 1eneBast GyHKIHS.

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.
Jlexcukorpaduueckass ONTUMHU3ALNS B YCIOBUSX MHOTOKPUTEPUATHHOCTH.

3amava AMHAMUYECKOTO MTPOrpaMMHUPOBAHUS

[IpuHIUIT ONTUMANBHOCTA JUHAMUYECKOTO IPOrPaMMHUPOBAHUS.

Teopetuko-rpadoBbie MOAECTH U METOABI JMHAMUYECKOTO MMPOTPAMMHUPOBAHUS.

. OcobenHocTH 33124 TUHAMUYECKOTO IIPOrpaMMHUpPOBaHMs Ha Tpadax.
. Maremaruyeckast MOJieNb 3a/1a4 O 3aMeHe 000y I0BaHMUS.

Bomnpocs! k pa3zneay 3.
Teopema Beiliepmpacca.

Beimykiias u Boruytast pyHKIHU.

Meronnka HaXOKIEHUS SKCTpEMyMa Ha MHTEPBAJIE.

VYcn0BUsS MUHUMYMa BBITYKJIBIX (DYHKIUH.

ITocTranoBKa 3aa4y TUHEHHON ONITUMU3ALUN
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KoMiuieKT TecTOBBIX BONPOCOB M 3aJaHU I
o gucHuIuIiniae «MeToabl O THMH3AIH N

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

2. U3menseMsie IIpU OIITUMH3aIWN BEJIMYUHBI, BXOAANIUE B MATEMATUUCCKYIO 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
x2 12 12
x® 10 10
x® 10 10
x® 15 3
x® 10 10
X = %@ x® X8 xO |
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3) mapeToBCKOE MHOKECTBO ATOM 3a7aqm ~ min ;
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4) mapeToBCKO€ MHOXECTBO 3TOU 3a/1auu

4. DneMeHT X € X Ha3pIBacTCAd MapeTOBCKMM ONTUMYMOM, €CIM MHOECTBO JIOIYCTUMBIX
pemenuii (M/IP) (3amaua Ha MUHUMYM)

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

6. B 3aZla4ax onThuMHu3aluuv, COOTHOUICHU A, YCTAHABJIMBAIOIIUEC IPCACIIbI BO3ZMOKHOI'O
HN3MCHCHUA MapaMETPOB ONITHUMU3AINNU, MOT'YT 3a1aBaTbCsA B BUJIC PABCHCTB hi1%(s10) HCPaBCHCTB. Hx
HAa3bIBAKOT IIPU 3TOM:

7.YKaxuTe Ha3BaHUE 337a4€ MAaTEMaTHYECKOr0 IPOrPAMMHUPOBAHMS

f,(x) = (c,X) +%(XTQX) —>min, xeQ, Qc R"Ha3bBaeTCs:

8. Jlist manHOTO rpada HAWTH JJIMHY KpaT4aiIiero MmyTH MEKAY BBIACICHHBIMH BEPIIHHAMH,
ecnu 1eneBas QYHKIHS UMeeT JuHeiHyo dpopmy F(X) = ZW(e) — min, u Beca pebep 3amaHbI

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. Vka3arp BepHOE yTBepxkaeHHEe. MaTemMaTuyeckas MoJIelb 00bEKTa ONTUMH3AIUHU OMUCHIBAET
00BEKT MPU MOMOIIIH:

e ObicTponeicTByOmuUX IBM;

® CJIOBECHOI'O OITMCAHUS;

® COOTHOIICHUU MEXY BEJIMYMHAMHU, XapaKTEPU3YIOIIMMH CBONCTBA OOBEKTA,

10.Yka3ath BepHOE Ha3BaHue. Kpurepuii onTHMaTbHOCTH BOOIICH 33/ja4e¢ MaTEMaTHIECKOTO
MIPOTPAMMUPOBAHHUS BBIPAXKAET

11.3ayjaua MaTemarideckoro nporpammuposanust f,(X) »>min, xeQ, QcR"

Ha3bIBACTCA:
e  CIICIMAJILHOM;

e oOmIeii;

® CTaHJAPTHOW;

e  KAaHOHUYECKO;

12.ToukyX €, B xoropoii memesas ¢yukmus 1o(X) samaunm  maremarmaeckoro
IPOrpaMMHUPOBAHHUS, JOCTUTAET CBOETO HAUMEHBLIET0 3HAaUECHHU s, HA3bIBAIOT

13.YkaxwuTre Ha3BaHHE 3a7a4eMaTeMaTHYECKOTO MTPOTPAMMUAPOBAHUS

f,(x) =(c,x) +%(XTQX) —min, xeQ, Qc R"Ha3bBaercs:

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.Vka3aTh BepHoe HazBaHue. Ecmu MHOXkecTBo (2 TOMyCTHMBIX pelieHuii 3aqaun



: n
MaTEMaTHUYECKOT0 IIPOrpaMMHUPOBaHUS fo (X) —min, XeQ, QcR" okaspsacres

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

16. Yxazats BepHOe Ha3Banue. Ecim MaOX)ecTBO (2 IOMyCTHMBIX perienuii 3a1auu
Matematuueckoro nporpammuposanus f(X) > min, xeQ, QcR" okasbiBaeTcs KOHEUHBIM K

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 Gpynkuus f(X) B Touke X, mocTuraer MUHMMyMa, ECIIU CYLIECTBYET TaKast
OKPECTHOCTB TOUKH Xg , UTO JUIst 1E060ro X 13 910 OKpecTHOCTH X # X BBINOJHSETCS YCIOBHE
f(x)< f(x).

f (X) Xo X
o rOBOprT, qTo Q)YHKHI/IH B TOYKC AOCTHUTa€T MUHUMYMaA, €CJIN JIA JIF000Tr0

F(x)< f(x)

u3
X # X,
OKPCCTHOCTH BBIIIOJIHACTCA YCJIIOBHUC

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

X
OKPCCTHOCTH TOYKH 0 , UTO JJIA 1000r0 X

F(%,)> F(X)

18. YkazaTe BepHOE yTBEpKICHUE:!
e Ecmu ¢pynxuus f(X), umeromas npoussoanyro Ha orpeske [a,b], Bospacraer na srom

W3 3TOH OKPECTHOCTH BBITIOJIHACTCA YCIIOBUC

OTpe3Ka, TO €€ MPOM3BOIHAs HEOTPHULIATEbHAS HA 9TOM OTPE3KE;

e Ecmu pynxuus f(X), umeromas npousBoauyro Ha otpeske [a,0], Bospacraer na stom
OTpe3Ka, TO €& MPOM3BO/IHAS OTPHUIIATENIbHAS HA 3TOM OTPE3KE;

e Ecmu ¢pynxuus f(X), umeromas npoussoanyro Ha orpeske [a,b], Bo3pacraer na srom
OTpe3Ka, TO €€ MPOM3BOHAS MOJOKUTENBHAS HA STOM OTPE3KE;

19. Yka3aTh BepHOE YyTBEpPKICHHE:
e Ecmu pynxuus f(X), umeromas npousBoauyro Ha orpeske [a,b], yOsisaer na stom
OTpe3Ka, TO €€ MPOM3BOJIHAs HEOTPULIATEIbHAS HA 9TOM OTPE3KE;
e Ecmu pynxuus f(X), umeromas npoussoauyro Ha orpeske [a,b], yorisaer na stom
OTpe3Ka, TO €& MPOM3BO/IHAS OTPULIATEIbHAS HA 3TOM OTPE3KE;
e Ecmu ¢pynxuus f(X), umeromas npoussoanyro Ha orpeske [a,b], yoriBaer na srom
OTpe3Ka, TO €€ MPOM3BO/IHAS HEMOIOKHUTENBHAS HA 3TOM OTPE3KE;

20. Yka3aTb BEpHOE YTBEPKICHHE:
e Ecmu dpynxuus f(X), nenpeprisua na orpeske [a,b], umeer npoussoanyro na (a,b) mpu
srom f'(X) >0, 10 OHA yOBIBaET Ha 3TOM OTpE3KE;
e Ecmu dpynxuus f(X), nenpeprisua na orpeske [a,b], umeer npoussomnyro na (a,b) mpu
srom f'(X) >0, To OHa HEyOBIBaET Ha PTOM OTPE3KE;



e Ecmu dynxuus f(X), HenpepoiBHa Ha otpeske [a,b], umeer npoussoanyro ua (a,b) mpu
stom f'(X) >0, 10 OHa BO3pacTaeT Ha 3TOM OTPE3KE;

21. Yka3zaTb BEpHOE YTBEPKICHHE:
e Ecmu dpynxuus f(X), nenpepoiBua ua orpeske [a,b], umeer npoussoanyro ua (a,b) mpu
srom f'(X) <0, T0O OHA yOBIBaET Ha 3TOM OTPE3KE;
e Ecmu dpynxuus f(X), nenpepoiBua Ha otpeske [a,b], umeer npoussoanyro ua (a,b) mpu
srom f'(X) <0, To OHa He BO3pacTaeT Ha 3TOM OTPE3KE;
e Ecmu dpynxuus f(X), HenpepoiBua Ha otpeske [a,b], umeer npoussoanyro ua (a,b) mpu
srom f'(X) <0, To oHa He yOBIBAET Ha 3TOM OTPE3KE;

22. Yka3aTh BEpHOE YTBEpPKICHUE!
e Ilycrs HenpepoiBHas u auddepenupyemas Gpyukius f (X) Ha HekoTOpOM HHTEpBAaE,

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

e Ilycrs HenpepriBHas U auddepenupyemas Gynkius f (X) Ha HEKOTOpOM HHTEpBAaIE,

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

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 HenpepsiBHas U auddepenipyemas Gpyukius f (X) Ha HexoTopom uHTEpBae,
COJIEP’KUT KPUTHUYECKYIO TOUKY. ECin pu mepexojie clieBa HarpaBo 4epes3 3Ty TOUKY
TPOM3BO/IHAS MEHSET 3HAK, C «» Ha «-», TO B TOYKE JOCTHUTAETCS MHHUMYM.

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

e Ilycrs HenpepbiBHAs U auddepenipyemas Gpynkius f (X) Ha HexoTopom unTEpBae,

COJIEP’KUT KPUTHUECKYIO TOUKY. Eciu npu nepexoje cieBa HanpaBo 4yepes3 3Ty TOUKY
IIPOU3BOHAS MEHSIET 3HAK, C «-» Ha «T», TO B TOUYKE 3KCTPEMyMa HET.

24. Yka3atb BepHOe yTBepkaeHHue. Eciu yHKIMs onpeseneHa, HelpepblBHA U IBAXIbI
auddepeHIpyemMas B OKpECTHOCTH TOYKH Xy, M B 9TOi Touke BhIoHs0TCs yenoBust: '(X,) =0
f"(%,) >0, 1o
e B TOUKe Xy HAOIIOIACTCS MAKCUMYM.
e B TOYKE X; DKCTpEMyMa HET.

e B TOUKe X; HAOJIIOMAETCSI MUHUMYM.

25. Yka3atb BepHOe yTBepkaeHHue. Eciu GyHKIMs onpeieneHa, HelmpepbiBHA U IBAXIbI
anddepeHIpyemMas B OKPECTHOCTH TOYKH Xy, M B 3TO TouKe BbInoHs0TCS yenoBust: '(X,) =0
, (%) <0, 10

e B TOUYKe X; HAOIIOMAETCS MAaKCHUMYM.

e B TOYKE X; IKCTpEMyMa HET.



e BTOouke X, HaONIOIAaeTCd MUHUMYM.

26. Vkazarh BepHOE yTBep:KAeHUE. [1ycTh (QyHKIMS onpe/ecHa, HelpepbiBHa 1 K — pa3

muddepeHmpyemMasi B OKPECTHOCTH TOYKU X, , U B 3TOM TOYKE BBHITOIHIIOTCS YCIOBHS:

F/(6) = F"0%) = £"(x) =...= P (%) =0, T®(x)#0, 10
e ecmu K—uérHoe, TO IKCTpEMyMa HET;
e ecmu K— HeuéTHOE, TO B TOUKE MHHUMYM;
e ccau K—4érHOE, TO 9KCTPEMYM €CTh;

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

X e[a,b], aro f(x,) < f(x,),ecm X <X, <X, X, % €[a,b], f(x,)< f(x,),ecnu
X <X <X, X,%e[ab];

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

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

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

28. Vka3sathb BepHoe yrBepkaenue. [Tycts yukuus f(X) sBisercs yaumonansHoil npu
xela,b] u x, <x,, x,%,x e[ab], X" - Touka munumyma pyakmun f(X) .

e Tormaectn f(x)<Tf(x),10 X <X, ,ecmixe f(x)>f(x,),10 X =X;

e Tormaecim f(x;)>f(x,), 10 X <X ,ecimm ke f(x,)<f(x,), 10 X 2 X

e Tormaecmun f(x)<f(x,),T0 X <X, ecnmxe f(x,)>f(x,),10 X =X

29. YkazaTh aropuT™M MUHUMM3AIUN QyHKIMH MeToaoM HeroToHa:

F F
b xfzak"‘n;m(bk_ak)’ ngak—i_%(bk_ak);

n+2 n+2

3-+5 J5-1
e X' =a -+ > (b, —a,), xzk:ak+T

° Xk+1:Xk _[fﬂ(xk)]fl‘ f!(xk) )

(b —a,) ;

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




KommuieKT MHAMBUAYAJBHBIX 32IaHUM ISl NPAKTUYECKHUX 3AHATUI
o aucuuIuIinie «VMeToabl ONTHMHU3AIMN

1. 3aoauu naxoscoenus onmumanbHo20 peuieHus

B-1
[TIycts cuctemy S cocTaBisior 3 npeanpustus k =123 ; pacipenenenne HaualbHbIX CPEACTB
So =4 yCII. e]l. MPECTABIIAETCS LEIOYHCICHHBIM BEKTOPOM
4
X=Xy, X9,X3), Xy € {0,1,2,...,4}, k=13, Z Xy =4.
k=1

Cpenctsa X, , BHIIEIEHHBIE IPEANPUATHIO K mpuHOCAT npubbLib, pasnyo f, (X, ) n L® (2) umeer

B

4
F() = F(X1’X2’X3)=Z fi (Xc) = max,
k=L

rue 3Hadenus f, (X, ) ompexnesnensl Tabnuieii 1.

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

2 9 9 5

3 11 10 7

4 14 13 11

B-2
ITyctb cucremy S cocrasistior 3 npeanpustus k=123 ; pacnpe/eneHne HadanbHbIX CPEICTB
so =4 yci1. En. npezcraBisercs Hea04rCIeHHBIM BEKTOPOM
4
X = (X1, X2, X3), X €{0,12,...4}, k=13, Z X, =4.
k=1
Cpenctsa X, , BHIIEIEHHBIE TIPEANPUATHIO K mpuHOCAT npubbLIb, pasnyto f, (X ) u 1P (2) umeer
BUJ
4
FO) = F(x, Xz, X5) = Y i () > max,
k=1

rne 3Hadenus f, (X, ) ompexnenensl Tabnuieii 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
ITycts cucremy S cocrapisior 3 npeanpustus k=123 ; pacupeenenne HadalbHbIX CPEICTB
so =4 yci. En. npejicTaBisieTcs 11eJI049HUCIICHHBIM BEKTOPOM
4
X = (X1, X2, X3), X €{0.12,...4} k=13, Z X =4.
k=1
Cpencta X, , BhIIEIEHHbIE IPEANPUATHIO K mpuHOCAT npubbuib, pasayio f, (X ) u L® (2) umeer

BUJT

4
F(x)= F(X1:X2,X3)=Z i (X ) = max,
k=1



rae 3HaueHus f, (X,) ompenenensl Tabnuueii 1.

X, fi(x) f(x) f(x,)
1 2 5 3
2 6 8 4
3 9 10 7
4 16 15 13

B-4
[Tycts cucteMy S cocTaBisioT 3 npeanpustus k =123 ; pacipeneneHye HaualbHbIX CPEACTB
so =4 ycn. En. npeacrasisercs 1elI0YUCIEHHBIM BEKTOPOM

4
X = (X1, X2, X3), X €{0.12,...4} k=13, Zxk =4,
k=1

CpencTra X, , BHUIEIEHHBIE IPEANPUATUIO K IpuHOCAT IpubbuIb, pasayio f, (X, ) u LI® (2) umeer
BHT
4
FO) = F 0, X0, X5) = Y i () —> max,
k=1

rae 3Hauenus: f,(X,) ompeneneHsl Tabnuieit 1.

Xy fl(Xk) f, (Xk) f3(Xk)
1 5 5 3

2 9 7 5

3 11 9 9

4 14 13 15

B-5
ITycth cucremy S cocrapistor 3 npeanpustus k=123 ; pacnpeeneHne HadaibHbIX CPEICTB
so =4 ycn. En. npeacrasisercs NeNI0YUCIEHHBIM BEKTOPOM

4
X = (X, X2, X3), X €{0,12,...4}, k=13, Zxk =4,
k1

Cpenctsa X, , BHIIEIEHHBIE TIPEANPUATHIO K mpuHOCAT npubbLIb, pasnyio f, (X, ) u 1P (2) umeer
BUJT
4
FO) = F (g, Xz, X5) = D i () > max,
k=1
rie 3Hadenus f, (X, ) ompenesnensl Tabnuieii 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
ITycts cucremy S cocrapisior 3 npeanpustus k=123 ; pacupeeneHne HadalbHbIX CPEICTB
so =4 ycn. En. npeacrasisercs NelI0YUCIEHHBIM BEKTOPOM

4
X = (X1, X2, X3), X €{0,12,...4}, k=13, Zxk =4,
k1



Cpenctsa X, , BbIIEIEHHbIE IPEANPUATHIO K mpuHOCST npubbuis, pasayo f, (X, ) u L@ (2) umeer

BHU]T

4
F(x)= F(X1|X2.X3)=Z fi (%) = max,
k=1

rne 3Hadenus f, (X, ) ompenenensr Tabnumeii 1.

X, fi(x) f(x) f (%)
1 2 5 3
2 6 8 4
3 9 10 7
4 16 15 13

B-7
[Iycth cucteMy S cocTaBisior 3 npeanpustus k =123 ; pacrpeeneHure HayalbHbIX CPEACTB
So =4 yciu. En. mpeacraBiisieTcs LeJI0YUCIEHHBIM BEKTOPOM
4
X= (%, X2, X3), X €{0,12,...4}, k=13, z X, =4,
k=1
Cpenctsa X, , BHIIEIEHHBIE IPEANPUATHIO K puHOCAT npubbLIb, pasnyo f, (X, ) n L® (2) umeer
BU]I
4
F(X) = F (X1, X2, X3) 22 fi (X ) = max,
k=1

rue 3Hadenus f, (X, ) ompenesnens: Tabnumeii 1.

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

2 8 8 5

3 11 11 7

4 14 13 13

B-8
[Tycts cucremy S cocrapnsor 3 npeanpustus k =123 ; pacupeeneHne Ha9anbHbIX CPEICTB
so =4 yci. En. npeacrasisercs Nel04rCIeHHbIM BEKTOPOM

4
X= (X, Xp,%3) , X €{012,...4}, k=13, z X, =4,
kL
CpencTBa X, , BHIIEIEHHBIE IPEANPUATUIO K TpuHOCAT pubhbLIb, pasayio f, (X, ) u LI® (2) umeer
BHT
4
F() = F (g, Xz, %5) = D Fie (%) > max,
k=1

rae 3Hauenust f,(X,) ompeneneHsl Tabnuieit 1.

X, fi(x) f(x) f (%)
1 6 3 5
2 7 9 7
3 11 13 9
4 13 15 14

B-9



[Tycte cuctemMy S cocTaBisior 3 npeanpustus k =1,2,3 ; pacnpezeneHre HayalbHbIX CPEICTB
So =4 yci. En. npeacrasiseTcs NeN0YUCIEHHBIM BEKTOPOM

4
X = (X1, X2, X3), X €{0,12,...4}, k=13, zxk =4,
ket

CpenctBa X, , BBIIEICHHBIE IPEATIPUATHIO k HpUHOCAT NpuObLIL, paBHyto f, (X, ) u LI (2) umeer
BU]I
4
F(0) = F (X3, %, %) = Y i (x) > max,
k=1

rae 3Hauenus f,(X,) ompenenenst tabnumeit 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

ITycth cucremy S cocrapistior 3 npeanpustus k=123 ; pacnpe/eneHnue HadaibHbIX CPEICTB

Sg = 4 YyCI. En. npeaACTaBJIACTCA HCIIOYNCICHHBIM BEKTOPOM

4
X=(Xq, Xz, X3)y Xy e{0,1,2,...,4},k:1,3, Zxk =4,
k=1

CpenctBa X, , BHIIEIEHHBIE IPEANPHATHIO K mpuHOCAT npubbLib, pasnyo f, (X, ) n L® (2) umeer
BUJI
4
FO) = F (X2, X5) = D i () > max,
k=1
rne 3Hadenus f, (X, ) ompenenens: Tabnumeii 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 JUHAMHYECKOI0 NPOrPaMMHUPOBAHNUA (3aMeHbI aBTOM06I/IJ'lﬂ)

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

(3arpartsl 6epytes B $CILIA).

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).
. ITapetoBckoe MHO)kecTBO (IIM) X .

[onHoe MHOkeCTBO anbTepratus (IIMA) X °.
. Ipunsarue pemenwuii (I1P) ¢ momompio pematomero npasuiaMINSUM (B3BermenHON

CYMMBI).
TP ¢ nomombto pemrarormero mpasmia MINMAX.

ITP ¢ nomomibIo pemarniero npaBuia «pacCTOIHUE 10 UACATbHON TOUKW.

IIP ¢ momoIipio MYJIbTUIUIMKATUBHOI'O PCIIAOMICTO IIpaBuJIa.

Tabéauua — 1 Kodgdpuuuentsl oTHOCHTEIBbHON BaxHocTH: 4, =2, 1, =3; A, =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

€1

€2

€3

€4

Cs

Ce6

€7

Cs

€9

€10

11

€12

€13

€14

€15

€16

€17

€18

Wl (el )

8

3

5

8

7

3

2

7

5

6

4

2

8

3

4

9

10

WZ (el )

2

4

6

7

5

3

1

2

6

4

8

3

5

2

7

4

W3 (el )

3

4

6

2

1

8

5

9

7

1

7

5

6

7

9

2
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4. PemieHne3a1a4nIHHEfHOTONIPOrPaMMHUPOBAHUATPaGHYECKUM METOI0M
1) TOCTPOUTH SKOHOMHUKO-MATEMATUYECKYIO MOJICITh 3a/1auu:
- COCTaBUTb LIENEBYIO (PYHKIIHUIO;
- 3aIIMCaTh CUCTEMY OTPaHUYECHUI.

2)  Pemnts 3JII1 rpadmueckumM METOIOM.

Bapuanm 1

BreimonuuTsk 3aka3 no npou3BoActBy 32 uzaenuit U1 u 4 uznennit U2 B3smucey 6puranst b1 u
b2 . IlpousBogurenvHocTh Opuransl bl mo mnpousBoactBy wm3menuit M1 u U2 cocraBaser
COOTBeTCTBEHHO 4 W 2 wu3nenus B 4yac, (oHI paboyero BpeMeHH OHTOM Opuraasl 9,5 u.
[TpowsBogutenpHOCTh Opuraasl b2 — cooTBeTrcTBeHHO 1 M 3 mM3menus B vac, a ee GoHa pabodero
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 MaTeMaTHUYECKYIO MOJENb 337a4yM, MO3BOJISIONIYI0O HAUTH ONTHUMAJIbHBIA 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 OJJHO M3J€HMe JaHHOTO BHJA, IPUOBUIL OT pealu3alnuu
OJIHOTO U3JeNus U 0O0lIee KOJIWYECTBO HMEIOIIUXCS PEeCcypcoB KaXkJIOro BHJA TNPUBEJIEHBI B
Tabmue.

Onpenenuts CKOJIbKO U3AETUI MeOen Kaxaoro Buaa Gpadpuke cieayer u3roToBUTh, YTOObI
npuOBUIb OT UX pean3aluy ObUla MAKCUMAIbHOM.



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
Tpv a0 MEOCTE, TeT.-1 1.3 0.3 2.5 4835
IpHOEINE OT peATHIAOHH OJHOTO

H3geaHd, pyo. 21 25 35

Bapuanm3

ITpu usrorosnenun usaenuit 1 u 12 ucnonp3yrorcs cTajib U LBETHBIE METAJUIBI, a TAKXKe
TOKapHble u (ppezepHble CcTaHKH. [l0 TEXHONOTMYECKMM HOpPMaM Ha MPOU3BOJICTBO E€IMHHUIIBI
m3nenus U1 tpebGyercss 300 u 200 cTaHKO-4acOB COOTBETCTBEHHO TOKApHOrO M (ppe3epHOro
obopynoBanus, a Takxke 10 um 20 Kr COOTBETCTBEHHO CTaJld W 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 CTaJM U I[BETHBIX METAIIOB. [IprObLIH
OT peanuzanuu eauHuibl u3genus U1 cocrasnser 6 py6. u oT equHuisl uznenus U2 — 16 py6.

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

Bapuanm 4

Jlnist coxpaHeHHs] HOPMaIbHOM >KU3HEESITENbHOCTH YENIOBEK JOJDKEH B CYTKH MOTPEOIsTh
6enkoB He MeHee 120 yCIOBHBIX eAUHHUIL (YCII. €11.), 5)KUpOB — He MeHee 70 1 BUTAaMUHOB — HE MEHEE
10 ycn. en. Conepkanue ux B kKaxaoi equnuie npoaykros II1 u I12 paBHo coorBercTBeHHO (0,2;
0,075; 0) u (0,1; 0,1; 0,1) ycn. en. Croumocts 1 en. mpoxaykra I11 — 2 py6., [12 -3 py0. [TocTpoiite
MaTeMaTHUYeCKyI0 MOJeNIb 3a/laud, IO3BOJISIONIYI0 TaK OpraHU30BaTh MUTAaHUE, 4YTOOBI €ro
CTOUMOCTh ObLIa MMHMMAJIbHOW, @ OpraHU3M IOJIy4nJ HEOOXOJMMOE KOJIMYECTBO MHUTATEIbHBIX
BELIECTB.

Bapuanm 5

Jlnst m3roroBieHust TpEX BUIOB npoaykuuu A, B u C ucnons3yroT TokapHoe, (pesepHoe,
CBapOYHOE U NUIH(OBATBHOE 000pYyI0BaHKE. 3aTpaThl BDEMEHHU Ha 00PaOOTKY OJTHOTO W3AEIHS IS
Ka)JI0r0 U3 TUIIOB 00OpYAOBaHUS yKa3aHbl B TaOnuue. B Hell jxe ykazaHbl ooumii ¢pong pabouero
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

TpeOyercsi omnpenenuTh, CKOJBKO W3ACIUA W KAKOTO BHJA CJIEIYeT M3TOTOBUTH



HPEINPUATHIO, YTOOBI TPUOBLIL OT UX peaTu3aliy ObLIa MAaKCUMAaJIbHOM.

Bapuanm 6

Ha 3aBoze BbIMycCKaroT m3nenus 4yetbipex TuroB. OT peanuzanuu 1 €. KaKJOro H3JeNus
3aBOJI TIOJTy4aeT MPHOBLIHL COOTBETCTBEHHO 2, 1, 3, 5 n.e. Ha m3roroBnenne u3aenuii pacxomayroTces
pecypcel TpeX THUIOB: JHEPTusi, MaTepuaibl, TpyHA. JaHHBIE O TEXHOJIOTMYECKOM IpOLecce
MPUBENICHBI B CeAyIONIeil Tadnuiie

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

o 3aTPaTH PECYPCOB Ha SXMHHLY MIENHA 3anackl
Pecypcnl
I 11 111 I\ pecypeos, el
DHeprus 3 2 30
MartepHanu 4 2 1 2 40
Tpya 1 2 3 I 25

Bapuanm 7

[Ipu mponsBoACTBE KapamMeny Ha KOHIUTEPCKOH (padprKe MCIOMB3YIOTCS CaXxapHBIH 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
dpVKTOROE mEOpE 0,1 0,2 0,15 250
Brycoerle godaers | 0,002 | 0,005 | 0,003 16
[IpHOELTE, pVO. 1000 | 1200 [ 1350

TpeOyeTcst onpenenuTh, MIaH BBITYCKA KapaMelH, 9TO0bl MpUObLIb OT €€ peaanu3aluu Oblia
MAaKCHMAaJIbHOM.

Bapuanm 8

IIpu oTkopMe JOCeH Kaka0oe JKUBOTHOE €XKEIHEBHO JOJDKHO HMOJY4YUTh HE MeHee 18 en.
O0enkoB, HEe MeHee 72 en. yriaeBogoB W He MeHee 24 en. xupoB. [Ipu oTkopme MoOryt
HCIIOJIB30BATHCA TPU BHUAA KOpMaA. CoaepmaHI/Ie CNHUIL ITUTAaTCJIIBHBIX BCIICCTB B 1 xr Kaxxa0oro mus3
BUJIOB KOpMa MPHUBEIECHO B TabIHIIE.

CocTaBUTh JTHEBHOH pallMOH, 0OECIEeYMBAIOUINM IMOTyYeHHEe HEeO0OXOIMMOro KOJIWYecTBa
IIUTATENBHBIX BEIIECTB TP MUHUMAJIbHBIX JIEHEKHBIX 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
Iena 1 xr xopuMa. pvo. 21 25 35

Bapuanm 9

[Ipu oTKOpME KaXk10€ KUBOTHOE JIOJDKHO MOJIy4aTh HE MeHee 9 efl. 0eIKoB, 8 elI. yrieBoI0B
u 11 en. mporeuna. [{yisi coctaBieHus paldoHa UCMOJB3YIOT JBa BUJAa KOPMa, IPEICTABICHHBIX B
cienyrolen Tabnure:

[ Konu4ecTso CAMHHL MHTATENLHBIX BEWECTR
[TuTatenbHbie Ha | Kr
BCUICCTEA
Kopma | Kopma 2
bBenkn 3 1
Yrneroasl | 2
IMpoTenH 1 6

CroumocTs 1 kr KopMa neporo Bujga — 4 a.e., Broporo ~ 6 1.e.
CocraBbTe THEBHOW pallMOH MUTATEIBHOCTH, MO MUHUMAJIBHYIO CTOUMOCTD.

Bapuanm 10

X034HCTBO pacrnojiaraeT CleqyrmuMu pecypcamu: miomans — 100 en., tpyn — 120 en.,
Tara — 80 ex. Xo3sicTBO MPou3BOAUT ueThipe Bunaa npoaykiuu I11, 12, T13 u 114, Opranuzanus
IPOM3BOJICTBA XapaKTepU3yeTcs Cleayroei Tabmumei:

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

m, 5 4 1 5

CocraBpTe TUTAaH BBHITYCKA MPOAYKIIMH, OOECIIEUMBAIONINN XO3AUCTBY MAaKCHMAaJIbHYIO
IpUOBLIb.

Bapuanm 11

Ilex BwITyckaeT TpaHChOpMATOPBl OBYX BUIOB. [lisi M3rOTOBIEHUS TpaHCHOPMATOPOB
000WX BHJIOB MCIOJIB3YIOTCS Kejle30 U mpoBosioka. OOmwmii 3amac xenes3a - 3 T, TPOBOJOKH ~ 18 T.
Ha onun TpanchopMaTop mepBoro Buaa pacXoAyroTcs 5 KT xkKele3a U 3 KT MPOBOJIOKH, a Ha OJUH
TpanchopMaTop BTOPOTO BHJA PACXOIYIOTCS 3 KI JKele3a W 2 KIr TPOBOJOKH. 3a KaXKIbIid
pearM30BaHHbIN TpaHchopMaTop MEPBOro BUAA 3aBOJ MOTyYaeT MPUOBLIEL 3 1. €., BTOporo — 4 .
e.

CoctaBbTe MJaH BBIMYCKa TpaHCc(HOpMATOpOB, 0OECIIEUUBAIONIUI 3aBOJY MaKCHUMAaIbHYIO
MIPUOBLITE.

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 S3KOHOMUKO-MATEMaTHYECKYIO MOJEIb 3aJ]aud Ha MAaKCUMYM MpPHObUIN U
HaWTH ONTUMAJIbHBIN IIJIaH 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. — BemectBa B m He menee 12 exn. BemectBa C.
CrpykTypa XMMHYECKUX BELIECTB NPUBEICHA B CIECIYIOIICH TabauIe:
CWIEP}I{HHHE XHMHYCCKOID BCIICCTEA
MpomykT B 1 e, NMpOoyKLHK Croumocts 1 en.
n HH
A B C poayxil
| 2 1 3 2
I1 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 no 1eHe 30 1. e. 3a KopoOKy, IBETHbIE KapaHJallly IO IeHe
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 O6onee nsatu. Ha nmokynku Beigensercs He menee 300 . e.

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

Bapuanm 15
Ilex BwimyckaeT Tpu Buma neraneii — A, B, C. Kaxnas gerans oOpabarbiBaeTcst Tpems
crankamu. OpraHu3arys MPOU3BOJICTBA B IIEXE XapaKTEPUIYETCs CICTYIONIEH TaOIHUIIeH:
Cratok InurensHocTs 06paboTku netanu, MHH. | @oHA BPEMEHH,
A B C yac
I 12 10 9 220
I1 15 18 20 400
11 6 4 4 100
OtnyckHas ueHa 30 32 30 :
3a QIHY ACTANb

CocraBbTe IJIaH 3arpy3KH CTAaHKOB, 00ECTICYMBAIOIINHN 1IEXY ITOTydYCHUE
MaKCUMAaJIbHOU PUOBLIH.



Saganue Nel

5.UncjieHHbIE METOALI ONTHMHU3AINHT

Hcnonb3ys METO JMXOTOMUY IIPpH 3a1adHoM 3HaueHuu &. = 0,1 manbonbieit momycTumoit

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

MHHAMyMa yHUMOZaIbHO Ha otpeske [01] dpyukuun f(x) u 6 =0,01:

1. f(X)=—x*+x+1;
2. f(x)=@10x-9F +1;
3. f(x)=3x"-5x+3;
4, f(X)=8x"-x+2;
5. f(Xx)=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(Xx)=7x* =5x+1;
12. f(x)=6x*-3x+9;
13. f(x)=3x*-5x+1;
14. £(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+%;
24. f(x)=100(x —0,23)° :
25. f(x)=8x*-5x+1;
3ananmne Ne2

Hcnonb3yss METO 30J0TOr0 CeYeHus Npu 3agaHHoM 3Hauennn & =01 mamGonbmreit

JIONTYCTUMOM JIJTMHBI

WHTEpBaja HEOMPEeIEICHHOCTH HANTH MHTEPBAJ, B KOTOPOM PAaCIIOIOKEHA

TouKka X. MHHMMyMa yHHMOJanbHoii Ha orpeske [0,1] gynxmun f(X):

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(xX)=23x"-x;

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

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

24. f(x)=100(x—-0,23)*;
25. f(x)=8x*-5x+1;
3aganne Ne3
Wcnonb3ys moaudukanuu Mmerona HeroToHa HAllTH MUHUMYM X« (YHKIIMHM YHUMOJAJIbHOU

Ha OTpE3Ke [0,1] Gynxuun f(X):
f(X)=—x*+x+1;
f(x)=(@10x—9) +1;
f(x)=3x>-5x+3;
f(X)=8x"—x+2;
f(x)=4x*-3x-2;
f (x) =(0,04—x)*;
f(x)=23x*—x;
f(x)=8x*—2x+1;
f(x) =100(x—0,2)?;
f(x)=(3x-2f -2;
. F(X)=7x% =5x+1;
. f(X)=6x*-3x+9;
. F(X)=3x* —5x+1;
f(x)=(0,25—-x) ;
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15.
16.

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

23.
24,

f(X) =5%x* —9x+3;
f(x):19x+E;

X
f(x)=08x"—x+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
KOMIIeTeHIIUH

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 «HeyJHOBJIETBOPUTENbHO» — 3a HE3HAHWE 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 aHAIM3UPOBATh HM3ydyaeMble SIBIICHUS B UX B3aMMOCBS3U
U JUAJEKTUYECKOM  pa3BUTUH, MPUMEHATh TEOPETUUYECKHE IOJIOKEHUS NpPH pEUICHUU
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 YacTH MNPOrpaMMHOTO
Marepuaia, 3a CYyIIeCTBEHHbIE OIMMOKM B OTBETaX Ha BOMPOCH, 3a HEyMEHUE
OPUEHTHPOBATHCS B pacyeTax, 3a HE3HAHHE OCHOBHBIX MOHATUN JUCHUIIINHBI.

5.4 Kpurepumn oueHUBaHHMS PacyeTHO-TpaduuecKoil padoThbl
[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 «HeyJHOBJIETBOPUTENbHO» — 3a HE3HAHWE 3HAYUTENIBHOM 4YacTH IPOrpaMMHOIO

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



