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1. IOAACHHUTEJIBHASA 3AITMCKA

PabGouast mporpamma AMCIUIUIMHBI COCTaBlieHA Ha OCHOBe ydeOHoro miaHa 44.03.05
[Tenarornyeckoe oOpasoBanue mo mpodpwism: Martemaruka, Puszmka 2022 roma Hauana
noAroToBKHU (04Has popma oOydeHHs).

«CoBpeMeHHbIE

HaIpaBJICHUA Pa3sBUTHA MaTEMATUKU» - 9TO JUCHUIIIINHA,

HN3y4aromiasOCHOBBI COBPEMCHHBIX pa3/i€JIOB MAaTCMAaTHKHU.

2. TIEPEYEHDb IIVIAHUPYEMBIX PE3YJIBbTATOB OBYYEHHUA 11O
AACHUIIIMHE, COOTHECEHHBIX C IINTAHUPYEMbBIMH PE3YJIbTATAMHA
OCBOEHMHSA OBPA3OBATEJIBHOU ITPOI'PAMMBbI

2.1 Heau aucuunauHbl
Co3manne y CTYACHTOB TMEJarorMueCKUX HAMpaBIEHUM MOJATOTOBKH IIEJIOCTHOTO
MIPEACTABJICHHUS O COBPEMEHHBIX HAMPABICHUSX PA3BUTHS MaTEMaTHKH.

2.2 3amaum QM CHUIIINHBI

JIJis yCcTienHoro u3y4eHus TUCIUTUTHHBI HEOOXOAMMO BBITIOTHUTD CIICIYIOIINE 3a1a4H:
— U3y4YeHHE OCHOBHBIX HANpaBICHUI MaTeMaTHYECKOTO MPOTrPaMMHUPOBAHHUS,
— U3y4YCHHUE DJIEMEHTOB TEOPUU UTP.

2.3 3HaHus U ymeHus oOyuawuerocsi, ¢popMupyemble B pe3yJibTaTe OCBOCHHUS

JAUCHMILTHHBI
IIponiecc m3ydeHUs JAUCLUUIUIMHBI HampaBleH Ha (OPMHUPOBAHUE  CIEAYIOIIUX
KOMITETECHIIMN
Koawl
B pe3yJibTare n3y4eHusl JUCUUILUIMHBI CTYAEHT JI0/LKeH 00,1a1aTh cJIeyIOIMHI (bOpMUDYEMBIX
KOMIIeTeHIUAMHU: .
KOMIIeTeHIUii
IIpogeccnonanbubie komnerenuun (I1K):
Cnoco0eH ocBauBaTh U UCTOIb30BAaTh TEOPETUUECKUE 3HAHUS U I1K-1
NPaKTUYECKHE YMEHUS U HaBBIKU B IPEAMETHON 00JIaCTH MPH PEeLICHUN
npoecCHOHATIBHBIX 3aa4

I/IH}II/IKaT()p bl JOCTHKEHHSI KOMIIETEHI[MH:

Kon n
HAMMEHOBAHHUE
KOMIIETEeHIINH

HaumenoBanue HHIAUKATOPA JOCTHKECHUA KOMIICTCHIIMHA

[1K-1. Cnocoben
OCBauMBaTh U
UCIIOJIb30BATh
TEOPETHUYCCKHE
3HaHHS U
NPaKTHYECKHE
YMEHHS U HaBBIKH B
IPEAMETHOU
o0acTH npu
pelieHun
npodeccHoHaATBHBIX
3aad

IK-1.1

3HaET CTPYKTYPY, COCTaB U AUAAKTUUCCKUE STUHUIIBI PETMETHON
obractu (TIpernoaaBaeMoro npeameTa).

MK-1.2

YMeeT OCyIIeCTBISTh 0TOOP Y4eOHOIO COIEPKaHUS JUTS €70 PeATH3alii B
pazmmuHbIX opmax 00ydeHHs B cooTBeTcTBUH ¢ TpeOboBarmsiMi OI'OC OO.
IK-1.3

JleMOHCTpUpYET YMEHHE pa3padaThIBaTh pa3InIHbIe (OPMBI yIeOHBIX
3aHSTHNA, TPUMEHSATh METOJIbI, TPHUEMBI M TEXHOJIOTUU O0yUYEHUS, B TOM
yuciie THPOPMaIlMOHHBIE.




3. MECTO JUCHUIIIMHBI B CTPYKTYPE OBPA3OBATEJLHOM
ITPOI'PAMMbI

Hucuunnuna «CoBpeMEHHBbIE HaIpaBICHUS pa3BUTHUS MaTeMaTUKU» OTHOCUTCS K
(dakyJIbTaTUBHBIM  TUCIUIUIMHAMYACTH y4eOHOro TIulaHa, (QopMUpyeMOW  y4aCTHHKaAMH
obpasoBatenbHbIx oTHOIEeHUH (PT/1.02).

[Iporpamma kypca mpeanosjaraeT Hajlu4yue y CTYACHTOB 3HAHUW M0 JAUCHUILUIMHAM:
«MaremaTH4eCKU aHau3y, «Anredpay, «I'eomeTpusy.

JIMCUMIUTMHBL, JUIS W3Y4YCHHsS KOTOPBIX HEOOXOIWMBI 3HAHHUS JIAHHOTO Kypca:
«MareMaTH4ecKoe MOJICIUPOBAHUE

4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHDbI

Buabl y4eOHbIX 3aHATHH ITpome
g Bce KonrakTHasn JKYTOYH
P)
Paznen/Tema 2 llraoc padora (ayn.) CPC o :eﬂc "
S .
JleKnuu 3 .
Tema 1. MaremaTuueckoe 6 42 10 14 18
MIPOrpaMMHUPOBAHUE
Tema 2. Dy1eMEHTBI TEOPUHU UTP 6 30 8 10 12
HUTOTI'O B 6 cemecTpe 72 18 24 30 3ayer

4.2. COAEP) KAHUE JUCHUIIJIMHBI CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3BAEJIAM)
Jleknuu

Tema 1. Mamemameueckoe npozpammuposanue.

DONeMEeHTbl aHaJIUTUYECKONM TeoMeTpuM B N-MEpHOM IHpocTpaHcTBe. ['paduueckuit MeTon
pelleHus  3ajad  JUHEHHOro - mporpammupoBaHus.  CBoiicTBa  3ahad  JIMHEHHOIO
nporpamMmmupoBaHusi. Meroa uckyccTBeHHOro 0asuca. CUMILIEKCHBIN MeTO/. J[BOMCTBEHHOCTH B
JUHEHHOM NpPOTrpaMMHUpPOBaHUM. 3ajiaya o0 MCIIOJIb30BaHUM pecypcoB. TpaHCHOpTHas 3aaaya.
[lenouncneHHoe MporpaMMUpoBaHMe. 3aadll JIPOOHOIMHEHHOro MPOrpaMMUPOBaHMS. 3alayuu
HEJIMHEMHOTO MPOrPaAMMUPOBAHMUS.

Tema 2. dnemenmot meopuu uzp.

OcHoBHble TOHSATHSI Teopun wurp. Knaccudukamus urp. dopmaibHOE MPEACTABICHUE UTP.
Matpuunsie urpbl. CMeraHHble cTpaTerud. MaxopupoBaHue (JOMUHUPOBAHUE CTpPATETHiA).
MeTto/ibl perieHtsi KOHEUHbIX UTp. AHTOTOHUCTHYECKUE UTPbl. VITpbl ¢ BHITYKIBIMU () YHKIUSAMU
BBIMTPBIIIA. becKkoaTuIIMOHHbIE UTPHI.

[MpakTnyeckue 3aHATHS

Tema 1. MaTemaTnueckoe NnporpaMMHupPOBaAHUE

Ilpakmuueckoe 3anamue Nel. I'paghuueckoe pewienue 3a0ay TUHENH020 RPOZPAMMUPOBAHUA.
Y4eOHsble 1enu:
1. Pemenue 3a1a4 JMHEWHOTO MPOTPAMMHUPOBAHUS TPAPUIECKAM METOIOM.




2. HayuuTbcs J0rM4eCcKH BEPHO BBICTPAUBAaTh YCTHYIO U IMCbMEHHYIO PEUb.
OcHoBHbIe TepMuHBI U TTOHATHUSA: Pecypcrl. [Ipnbbub. [1nan BeImycka n3aenuii.

Ilpakmuueckue 3anamun Ne 2-3. Cumniexc-memoo.
Y4eOHble 1enu:
1. HM3yueHue anropurma CUMILIEKC-METOA.
2. Pemienue 3ama4 TMHEHHOTO IPOTPAMMUPOBAHUS C TIOMOIIBIO CUMITJIEKCHBIX TaOJIHII.
3. HayuuThcs Joruyecku BEpHO BHICTpanBaTh YCTHYIO U MMCbMEHHYIO peUb.
OcHoBHbIE TepMUHBI U TTOHTHS: CUMIUTEKC-MeTOA. CUMILIEKCHBIE Ta0JIUIIB.

Ilpakmuueckue 3anamuna Ne 4-5. Memoo ucKkyccmeennozo éasuca.
YueOHbIe 11eM1H1:
1. Pemenue 3a1a4 TMHEHHOTO IPOTPAMMHUPOBAHUS METOJJOM UCKYCCTBEHHOTO Oasuca.
2. HayuuTtbcsi nOTMYECKH BEPHO BBICTPAaUBATh YCTHYIO M MHCEMEHHYIO PEYb.
OcHoBHBIE TePMHUHBI ¥ TOHATHUS: CumIIekc-MeTo1. CUMILIEKCHBIE Ta0IHIIBL.

Ilpakmuueckoe 3anamue Ne6. /[poono-nuneiinvie 3a0auu.

Y4eOHbIe 11eH1:

1. Pemenue 3aga4 ApoOHO-TMHEHHOTO TPOTPAMMHUPOBAHHUS.

2. HayuuTbcsi JOruyecku BEpPHO BHICTPAMBaTh YCTHYIO U MMCbMEHHYIO peUb.

OcHoBHble TepMuHbL ¥ oHATHS: [{eneBas ¢pynknus. Cuctema orpanndeHui. CHMITTICKCHBIC
TaOJINLIBI.

Ilpakmuueckoe 3anamue Nel. Memoo mnoxncumeneii Jlazpansica.

Y4eOHbIe 1enu:

1. Pemenue 3a1a4 JIMHEMHOrO MPOrPaMMUPOBAHUS METOJOM MHOKUTeNeH Jlarpanxa.

2. HayuuTbCs JIOTMYECKH BEPHO BBICTPAMBATh YCTHYIO U MMCbMEHHYIO PEYb.

OcHoBHble TepMmuHbl U noHsATus: LleneBas pynkuus. Cuctema orpaHuyeHuil. Y CIOBHBIA U
0€3yCII0BHBIN IKCTPEMYMBI.

Tema 2. Dj1eMeHThI TEOPHH UT'P

Ilpakmuueckoe 3anamue Ne8. Mampuunvie uzpeol.

Y4eOHsle 1enu:

1. OmpeneneHue CeUIOBBIX TOUYEK IUIATEKHBIX MATPHIL.

2. HayuuTbCs COCTABISATH MAaTPUILy UTPHI U aHAIIM3UPOBATh €€.

3. HayuuThcs nOTrMYecKH BEpHO BHICTPAUWBATh YCTHYIO U MUCHbMEHHYIO PEYb.

OcHOBHbIE TepMUHBI U NOHATUS: MaTtpuuHas urpa. [lnarexxnas matpuna. CemioBast TOUKa.
MakcuMUHHAs 1 MUHUMAaKCHasi CTPaTerH UTPBI.

Ilpakmuueckoe 3anamue Ne9. ' eomempuueckas unmepnpemayus uzp.
YyeOHbIE LIETH:
1. Pemrenue 3a7a4 TEOPUHU UTP C TOMOIIHIO TEOMETPUYECKON UHTEPIPETAITIH.
2. HayuuTbcs JIOTMYECKH BEPHO BBICTPAMBATh YCTHYIO M MIMCHMEHHYIO PEYb.
OcHOBHbBIE TEPMUHBI U IOHITHS: MaTpuia urpsl. BeirogHas crpaTerus.

Ilpakmuueckoe 3ansamue Nel(. Pewienue 3a0au meopuu uzp ¢ HROMOWbIO JUHEHUHO20
RPOCPAMMUPOCAHUSL.

Y4eOHbIe LENH.

1. Permrenue 3a1a4 TEOPHH UTP C MOMOIIBIO THHEHHOTO POTPAMMHUPOBAHHS.

2. HayuuTbCsi JIOTHUECKU BEPHO BHICTPAUBAThH YCTHYIO U MUChMEHHYIO PEYb.




OcHOBHbIE TepMHUHBI U NTOHATUA: MaTtpuua urpsl. CuMiuiekc-meto1. J(BolicTBeHHas 3a/1aya.

Ilpakmuueckoe  3anamue Nell. Ilpunamue  pewenuit 6  yCi06UAX  NOJAHOU
HeonpeoeieHHocmu.

Y4eOHble 1enu:

1. Pemenue 3a1a4 TEOPUU UTP B YCIOBUSX MTOJHOW HEONPEIEIECHHOCTH.

2. HayuuTbcs JIOrMYECKM BEPHO BbICTpaUBaTh YCTHYIO U IMCbMEHHYIO pEUb.

OcHoOBHbIE TepMuHBl U noHsATua: Heomnpenenennocts. Kpurepuii  Makcumakca.
MakcumuHHBIM  KpuTepuil Bampga. MunumakcHeii  kputepuin  CoBumxka.  Kputepuit
nuccuMusMa-ontTumusma ['ypeuna.

Ilpakmuueckoe 3auamue Nol2. Bumampuunsie uzpol.

Y4eOHble 1enu:

1. Pemenue OUMaTPUUHBIX UTP.

2. HayuuTbhcs J0OTrMYECKH BEpHO BHICTPAUMBATh YCTHYIO U MHUCbMEHHYIO PEYb.

OcHoBHbBIEC TEPMUHBI U NOHATHUS: buMarpuunas urpa. MakcumunHas ctparerus. Cutyanus
paBHOBECHS.

5. HEPEYEHDb YYEBHO-METOAHYECKOI'O OBECIIEYEHMUA AJIA
CAMOCTOATEJBHOU PABOTBHI OBYYAIOIIUXCHA 11O JUCHUIIJINHE

1. KoponeB, A.B. DOKOHOMUKO-MareMaTH4eCKUE METOAbI U MOJEINPOBAHUE:
y4eOHUK M IpakTukyM i By3oB / A. B. KoponeB. — Mocksa: U3narensctBo HOpaiir,
2022. — 280 c.— (Bwicmee oOpaszoBanue). — ISBN 978-5-534-00883-8. — Tekcr:
anekTpoHHbld //  OOpazoBatenbHas minatdopma IOpaiit [caiit]. — URL:
https://www.urait.ru/bcode/490234

2. Tlammit, W.A. JluneiiHoe mnporpaMMupoBaHue: ydeOHOe TmocoOue [uisi By30B /

. A. TTanmit. — 2-e uzn., ucnp. u gon. — Mocksa: UznarensctBo HOpaiir, 2022. —
175 c. — (Boicmiee o6pasoBanue). — ISBN 978-5-534-04716-5. — TekcT: 351eKTPOHHBII
/! O6pa3zoBarenpHas matdopma Opaiit [caiT]. — URL:

https://www.urait.ru/bcode/492825

3. Cwmarun, b.UW. DKOHOMHKO-MaTeMaTHYeCKHE METOJbI : YUe€OHHMK I BY30B /
b. . Cmarun. — 2-e u3n., ucnp. u jpon. — Mocksa : U3narensctBo FOpaiit, 2022. —
272 c¢. — (Bricmiee oopaszoBanue). — ISBN 978-5-9916-9814-6. — TekcT: 371eKTPOHHBIH
/1 Ob6pa3zoBarenbHas iatdopma IOpaiit [caiT]. — URL:
https://www.urait.ru/bcode/491944

4. Tarapaukon, O. B. Jluneitnas anreOpa u nuHelHOe mporpammupoBanue. [IpakTukym:
yuebHoe mocobue st cpenHero mpodeccuonansHoro obpazosanus / JI. I'. buprokosa,
P. B. Carutos; non obmiei penakuueir O. B. TatapuukoBa. — Mocksa : M3naTenbcTBo
FOpaiit, 2022. — 53 c. — (Ilpodeccuonansroe obOpasosanue). — ISBN 978-5-9916-
9981-5. — Tekcr: anekTponHsblid // OOpa3oBarenbHas miatdpopma FOpaidt [caidT]. —
URL: https://www.urait.ru/bcode/492019

3aganus 1J19 OPraHU3alMyi CAMOCTOATEIbHOM PadoThl 00y4YaromMXcst

3amanmeNe 1.

(IToctpoenne onTuManpHOrO IMaHa MpousBoacTBa) Kowaurepckas ¢abpuka TPOU3BOIUT
HpOI[yKHHIO JABYX BHUIOB: KOH(l)eTI)I 1 II0KOJIaAd. 21.]'[5[ HpOI/ISBO)ICTBa HpOJIYKIII/II/I KaXXa10ro Bpuaa
TpeOyIOTCS pecypchl JIBYX THIIOB: caxap M Kakao-000bl. JlJis mpow3BOACTBa OAHOW TOHHBI


https://www.urait.ru/bcode/491944
https://www.urait.ru/bcode/492019

MPOIYKIIMH KaXKJIOTO BUa TpeOyeTCs 0 OAHON TOHHE caxapa. J[7s mpou3BOACTBa OJHOM TOHHBI
oKoJiaga TpebyeTcs 5 TOHH Kakao, a IS MPOW3BOJICTBA OJHONW TOHHBI KOH(GET — 2 TOHHBI
kakao. CyrtouHble 3amacel pecypcoB paBHbl 4 u 10 TOHH cooTBercTBeHHO. [IpHOBUIE OT
peaiM3allud OAHOM TOHHBI IIOKONaga W KoH(peT cocTaBiusieT 5 u 3 ThicAun pyoOuei
COOTBETCTBEHHO. HamucaTp MareMatuueckyro MOJEINb JJisi HaXOXKJICHUS ONTUMAJIbHOrO (T. €.
MaKCHMHU3HPYIOIIEro MPUObUIb) CYyTOUYHOTO TJIaHa IIPOU3BOICTBA.

3aganueNe 2.
®dapmarnieBTudeckas padprka exeTHeBHO MPou3BoauT He MeHee 800 (pyHTOB MUIEBOI HOOaBKU
— CMeCH KYKYPY3HOW M COCBOW MYKH, COCTaB KOTOpPOW TpejcTaBieH B Taduuie (B (yHTax Ha

GyHT MYKH):

Myxka Kykypysa CoeBast
Benoxk 0,09 0,6
Kneruyatka 0,02 0,06
CroumocTs (B gosui. 3a dynr) | 0,3 0,9

Jueronoru TpeOyroT, yToOBI B MumIeBoi 1o0aBke Obuto He MeHee 30 % Genka u He Oonee 5 %
kiaeT4aTku. dupMa XOodeT ONpeneNuTh PelenTypy CMECH MHHUMAJIbHOH CTOMMOCTH C y4ETOM
TpeOOBaHUI AUETOJIOTOB.

3aganueNe 3.

ABTOMOOMJIbHAS KOMIIAHUSI MPOU3BOJIUT JIETKOBbIE aBTOMOOWIM H Tpy3oBHKH. Kaxmoe
TPAHCIIOPTHOE CPEJICTBO JOJHKHO 00padaThIBaThCS B MOKPACOYHOM M cOOpodHOM Iexax. Ecmm
OBl B IOKPACOYHOM IIeXe 00paldaThIBAIUCh TOIBKO IPY30BbIe€ aBTOMOOMIIH, TO MOXKHO OBLIO ObI
nokpacuth 40 mMamuH B JieHb. Ecnu Obl 00palOaThIBaIMCh TOJBKO JIETKOBBIE aBTOMOOWIM, TO
BBIMYCK cocTaBusl Obl 60 emuHunl mpoiykuuu. B cOopounom 1exe obOpabatsiBaercs 50
TPAHCIOPTHBIX CPEICTB B JieHb. [IpuOBUIb OT MPOU3BOACTBA OJTHOTO JIETKOBOT'O aBTOMOOWIIS U
rpy3oBuka coctarisieT 2008 u 3008 coorBercTBeHHO. ONpECTUTh ONTUMAIIBHBINA €KEIHEBHBIN
BBIITYCK MTPOJIYKIIMH, 00ECTICUNBAIONTNN MAKCUMAIBHYIO MPUOBIITH KOMITAHUH.

3ananneNe 4.

bank, mnpenocraBisromuii MOMHBIH HAaO0Op OAaHKOBCKMX YCIYI, HaxOIUTCi B Ipolecce
dopmupoBanusa mnoprdens KpeautoB oObemMoMm 12 MiuH. non. B Tabmuie npenacTaBiieHb
BO3MOYKHBIE TUITbI OAHKOBCKUX KPEIUTOB.

Tun kpegura CraBka kpenura BeposiTHOCT  O€3HAIEKHBIX
JIOJITOB

Heuenesbie kpeauTh 0,14 0,1

Ha nokynky aBTomMoOmnei 0,13 0,07

Ha nokynky >xuiibst 0,12 0,03

CebCKOX 0351 CTBEHHBIE 0,125 0,05

Kommepueckue 0,1 0,02

KonkypenTtHas 60pb0a ¢ 1pyrumMu (pMHAHCOBBIMH MHCTUTYTaMHU BBIHYX/aeT 0aHK He MeHee 40
% KxamuTasa MoMeuaTh B CelNbCKOX03IHCTBEHHbIE U 6 KOMMepUYecKkre KpeauThl. s cogecTBus
CTPOUTENILHON MHAYCTPUU OaHK IUIAHUPYET BJIOXKUTh B KPEAMUTHI Ha MOKYIKY JKUJIbS HE MEHee
50 % ot obuieil cymMMBbl HEleNeBbIX KPEeIUTOB, KPEAUTOB HA MOKYIKY aBTOMOOWJIEH U >KUIIbS.
MakcumanbHO BO3MOKHASI J10JIs1 0€3HASKHBIX J0JTOB B KPEIUTHOM TopTdere coctasisieT 4 %o.

3aganueNe 5,
Haiitu o0macth pemieHuit 1 06J1aCTh JOMYCTUMBIX PEIICHUI CHCTEMbI HEPaBEHCTB
—5x; + 7x, = 35,
le + 6x2 < 30,
X, < 6.




3amanueNe 6.

JBa urpoka 4 u B Opocator MoHeTy. Eciii cTOpOHBI MOHETHI COBIAIAIOT, TO BRIUTPHIBACT A, T.C.
UIPOK B I1uIaTuUT UrpoKy A HEKOTOpPYIO CyMMy, paBHYIO 1, a eciM HE COBMNAJal0T, TO BBHIUTPBIBAET
urpok B, T.e. Ha0060pOT, UTPOK A TUIATUT UTPOKY B 3Ty ke cymmy, paBHyto 1. Cdopmupoathb
IUIATEKHYIO MaTpULLY.

3aganueNe 7.
N3BecTHa cnenyromas riaTexHas MaTpuIa

-1 -2 2
A=l1 2 1
1 3 -3

[Ipoananu3upoBaTh CTpAaTeTUH UTPOKA A, YUUTHIBAsL, 4YTO UTPOK B OyaeT cTapaThCsi MUHUMU3UPOBATh
BBIMTPBILI UTPOKa A.

3amanueNe 8.
HaiiTy MaKCUMHHHYIO 1 MUHHMAKCHYIO CTPATETHUIO UTPOKOB, €CITU IIATeKHAS MAaTPUIA UMEET BU]]

8 7 2 4

4 -3 3 5
A:

3 1 57

3 6 49

3aganmeNe 9.
HccnenoBaTh MIaTEKHYO MAaTPHILY Ha HATMYHUE CEIIIOBOM TOYKU U HAUTH LIEHY UTPHI

1 4 3 8
6 3 2 -4
9 56 7

3aganueNe 10.
Hccnenosars miaTexHyr0 MaTpUIly HA HAJTMYUE CEIJIOBOM TOYKH M HAUTHU LIEHY UTPBI

0 2 -3
4 -1 -3
2 1 3

3amanueNe 11.
HaiiTn onTuMainbHble CTpATEruy UIPHI C IJIATEKHON MaTpULIER

S P

6. ®OHJI OLEHOYHBIX CPEICTB /s MNPOBEIEHUSI NMPOMEXYTOYHOM
ATTECTAIMHU OBYYAIOLIUXCH 11O JUCHUTIJIMHE

q)OH)I OLCHOYHBIXCPECACTB AJIA MPOBCACHUA TCKYIIETO KOHTPOJIA, HpOMC)KyTO‘IHOfI aTrTeCTaluu
IMMPUBCJCH B IIPUIIOKCHUU.

7. HEPEYEHb QCHOBHOfI M JONOJIHUTEJBbHON YUEBHOM JINTEPATYPHI,
HEOBXOJIUMOMU JJis1 OCBOEHUSA AUCHUTIJIMHBI
Ilepeuenv ocHoHOU yueOHOU TUMepPamypbol:



1. Cmarun, b.HW. DKOHOMHKO-MAaTEeMaTHYEeCKHE METOJbI: Y4eOHUK Ui BY30B /

b. . Cmarun. — 2-e usn., ucnp. u non. — Mocksa: M3natensctBo FOpaiit, 2022, —
272 c. — (Boicmiee obpaszoBanue). — ISBN 978-5-9916-9814-6. — TekcT: 31eKTPOHHBIH
/! O6pa3zoBarenbHas maTdopma Opaiit [caiiT]. — URL:

https://www.urait.ru/bcode/491944
2. Tamuii, W.A. JluHeliHOoe mporpaMMHUpoOBaHMe: Yy4eOHOe Mmocodue s By30B /

. A. Ianmit. — 2-e u3n., ucnp. u gon. — Mocksa: UznarensctBo HOpaiit, 2022. —
175 c. — (Boicmee o6pazoBanue). — ISBN 978-5-534-04716-5. — TekcT: 351eKTpOHHBII
// OO6pazoBarenpHas mwiardopma Opaiit [caliT]. — URL:

https://www.urait.ru/bcode/492825

Ilepeuenv donornumenvHoU Tumepamypol:
1. Kopones, A. B. DKOHOMHKO-MaTeMaTHYECKUE METOJbl U MOJICIUPOBAaHUE: YUCOHHK H

npakTukym 11 By30B/ A. B. KoponeB. — MockBa: M3narensctBo Opaiit, 2022. —
280 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-00883-8. — TekcT: 31eKTpOHHBIH
/! OO6pa3zoBarenbHas maTdopma Opaiit [caiT]. — URL:

https://www.urait.ru/bcode/490234

2. Tarapuuxos, O. B. Jluneitnas anreOpa u JuHEHOe mporpammupoBanue. [IpakTukym:
yueOHoe mocobue it cpenHero npodeccnonansHoro obpasosanus / JI. I'. buprokosa,
P. B. CaruroB; non o6mieir penakmueit O. B. TatapaukoBa. — MockBa: M3marenbcTBo
Opaiit, 2022. — 53 ¢c. — (IIpodeccuonanbroe obOpazoBanue). — ISBN 978-5-9916-
9981-5. — Tekcrt: snekTpoHHblii // OOpa3oBatenbHas miuatdopma FOpaift [caidT]. —
URL: https://www.urait.ru/bcode/492019

3. UYennokos, A. }0. Teopus urp: yueOHUK U npakTukyMm [uis By3oB / A. FO. YenHokoB. —
MockBa: WM3marensctBo IOpaiit, 2022. — 223 c.— (Beicmee oOpa3oBanue). —
ISBN 978-5-534-00233-1. — Tekct: snekTpoHHbId // OOpa3oBarenbHasi miaaTdopma
IOpaiir [caiit]. — URL: https://www.urait.ru/bcode/489321

4. IlumoBckas, H.A. Teopus wrp: y4eOHHK © TNPAKTUKyM Ui  BY30B /
H. A. IlunoBckast. — Mocksa: H3znarensctBo IOpaiit, 2022. — 318 c. — (Beicmee
obpazoBanme). —  ISBN 978-5-9916-8264-0. @ —  TekcT:  2MeKTpOHHBIH  //
OG6pa3zoBarenpHas maTdopma Opaiit [caiiT]. — URL:
https://www.urait.ru/bcode/490360

8. IEPEYEHb PECYPCOB MH®OPMAIMOHHO-TEJEKOMMYHUKAIIMOHHOM
CETU «<MHTEPHET», HEOBXOJIUMBIX JIs1 OCBOEHUSA JUCIHUITJINHBI

Bce oOyuatomuecs: yauBepcurera 00€ceyeHbl JOCTYIIOM K COBPEMEHHBIM IPOQecCHOHATbHBIM
0azaM JaHHBIX WU HMHQOPMAIMOHHBIM CIPaBOYHBIM cHCTeMaM. ExerogHoe oOHOBIIEHUE
COBPEMEHHBIX NPO(ECcCHOHANBHBIX 0a3 MaHHBIX M HMH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM
OTPaXEHO B JINCTE aKTyaJu3aluu paboueil IporpamMmabl.

CoBpeMeHHbIe TPO(ecCHOHAIbHBIE 0a3bI TAHHBIX:
1. Anexceti CasBareeB: "Hoseiimme mareMaTHYeCKHWE TOCTHKEHHS MUPOBOW NMBHIM3AIUN"
https://www.youtube.com/watch?v=H_al-G9gyX0
2. Aumpee ILJI. Yro nokazanm I'.5. Tlepempman? https://www.youtube.com/watch?v=h6-
6X1saiMs
3. Camble BaxkHBIE Men MaTeMaTukuhttps://www.youtube.com/watch?v=X7kXWzHAnN3s
4. COBpCMCHHaSI MaTeMaTuka. oT OCHOB K HCKYCCTBCHHOMY HHTCJUICKTY
https://www.youtube.com/watch?v=7rKXgprYR2E
DJIeKTPOHHBbIE OMOJINOTEKH

—  DBC «Jlanwy: https://e.lanbook.com;

— DOBC «Yuusepcuterckas oubamoreka ONLINE»: http://biblioclub.ru.



https://www.youtube.com/watch?v=H_al-G9gyX0
https://www.youtube.com/watch?v=h6-6X1saiMs
https://www.youtube.com/watch?v=h6-6X1saiMs
https://www.youtube.com/watch?v=X7kXWzHAn3s
https://www.youtube.com/watch?v=7rKXqprYR2E
http://biblioclub.ru/

—  OBC «IPRbooks»: http://www.iprbookshop.ru/

—  3BC «BOOK.ru»: https://www.book.ru/

— DBC «KoucyapranT cryaenTa»: http://www.studmedlib.ru/

— basa HayunsIx craTeii uzgarenscra «I'pamoray: http://www.gramota.net/
HNudpopmanuoHHO-cipaBouHbie cucTeMbl:http://www.google.ru/, www.yandex.ru/

9. OMUCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3bI, HEOBXOAUMOM 1151
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOUHECCA ITIO JUCHUIIJIMHE

st ocymiecTBiIeHHs 00pa30BaTENBHOTO TpoIlecca IO JUCIUILUIMHE WMEETCS B HAIWYUU
cleAyroas MaTeprualIbHO-TEXHUYeCKas 06asa:

AyauTopuu IIporpammHoe o0ecrieyeHue

- yuebHasg ayauTOpus i rpoeieHus | OnepalMoHHas cucTeMa
yueOHbIX 3aHATUH 1o  guciuiuiuHe, | [[aKeT OQUCHBIX IPUIIOKEHUH
OCHAIIICHHAs! KOMITBIOTEPOM C BBIXOJIOM B Bpaysep Firefox, SInnexc
MHTEPHET, MYJIbTHMEIHATIPOEKTOPOM;

- [OMEIleHHe I  CaMOCTOSTEIbLHOMN
paboThl  OOYYAIOIIMXCS, OCHAIICHHOE
KOMITBIOTEPHOU TEXHUKOH c
BO3MOXKHOCTBIO IIOJKIIOUEHHUSI K CETH
WuTtepHer u oOecredyeHHEM JIOCTyHa B
3IEKTPOHHYIO nH(pOpMaIMOHHO-
obpasoBarenbuyto cpeny [TTY;

- CHeUMaIM3MpPOBAHHAS AYIAUTOPUS IS
IIPOBEJCHUS J1TabOpaTOpHBIX paboT 1o
TVICIIATUTHHE,

OCHAIlleHHasT HabOpOM pEakTUBOB H
1a60paTOPHOTO 0OOPYI0BAHHUS;

10. OBYYEHHE NHBAJINIOB n JIMIL C OI'PAHUYEHHBIMU
BO3MOXHOCTAMMH 310POBbA

ITpu HeoOxoauMocTH paboyasi mporpaMma JUCHMITIIMHBI MOXKET OBbITh aJanTHpOBaHa s
obecrieueHruss 00pa30BATEIIBHOTO MpoIlecCa HHBAIMIAOB W JIMIl C  OTPAaHUYEHHBIMU
BO3MOXHOCTSIMM 3710pOBbs. Jlyis 3TOro TpedOyercss 3asBiIEHHE CTyAEHTa (€ro 3aKOHHOTO
MPEJICTaBUTEISA) U 3aKII0YEHHE IICUX0JI0ro-MeauKo-neaarornyeckoit komuccuu (IIMIIK).

ABTOD (cocraButens):ct.mp. Conmarosa H.I'.

noANHrCh aBTOpa

[Iporpamma omoOpeHa Ha 3aceaHuy Kadeapbl MAaTEeMaTHKH U SKOHOMUKH
ot 20.05.2022r., mpotokon Ne 1

3aB. xadeapoi Kamenckux H.A.


http://www.iprbookshop.ru/
https://www.book.ru/
http://www.studmedlib.ru/
http://www.gramota.net/
http://www.google.ru/
http://www.yandex.ru/

Ilpunoscenue

MunucTepcTBo 00pa3oBanusi MocKkoBCKoOil 00J1acTH
I'ocynapcrBeHHOe 00pa3oBaTe/ibHOE YUpesKAeHNe BbICIIEro 00pa3oBaHus
MockoBckoi 001acTH
«l"ocyrapcTBeHHBII TYMAHUTAPHO-TEXHOJIOTHYECKHH YHUBEPCUTET

®OHJI OIEHOYHBIX CPEJCTB }
JUISI IPOBEJEHU S TEKYILETO KOHTPOJISI, TIPOMEKYTOUYHOI
ATTECTALIMMIO JUCHUIIJIMHE

®T]1.02
COBpeMeHHbIe HamnpaBJICHUA Pa3BUTHA MAaTEMATHKHU

HanpasJieHHe M0AroToBKH 44.03.05 IMegarornyeckoe od0pasoBaHue

Hanpasaennocts (mpopuiau) nporpammbl - Martemaruka; ®usznka

KBamnpukanus BoIMyCKHMKA bakauasp

®opma o0yueHust Ounas

OpexoBo-3yeBo
2022 1.

10



1.AnauKkaTopbl JOCTHKEHUS KOMIIETEHINH:

Kon n

HaMMeHOBaHHe HauMeHoBaHUe HHANKATOPA TOCTHKEHHsI KOMIIETeHIHH
KOMIIeTEHII U

[1K-1. Cnocoben nK-1.1

OCBanBaTh U 3HaeT CTPYKTYPY, COCTAB M JUIAKTUICCKUAEC CIIUHUIIBI PEIMETHON
UCII0JIb30BaTh o0nactu (IpernoaaBaeMoro npeaMeTa).

TEOPETUYECKUE IK-1.2

3HAHUS U YMeeT ocyIecTBISITS 0TOOp Y4eOHOTO COMEPAKAHUS ISl €70 peaT3alii B
MPaKTUYECKHE pazmuHbIX opmax 00ydeHus B coorBeTcTBUH ¢ TpeboBanusiMu OI'OC OO.
ymenus v HaBblku B | TIK-1.3

PEIMETHOM JleMoHCTpHpYyeT yMEHHE pa3padaThiBaTh Pa3IuvHbIe (HOPMBI yUEOHBIX
o0acTH rnpu 3aHATHUN, TIPUMEHSATh METOJIbI, TPUEMBI i TEXHOJIOTUH O0YUICHHS, B TOM
pelIeHUH qrcie HPOPMAIIMOHHEIE.

npodecCHOHATBHBIX

3aa4

2. Onucanne noka3sareJsieil 1 KpUTepreB OLCHUBAHUS KOMIIETEHIMIA HA Pa3/JIMYHBIX ITanax
ux (popMupoBaHMS, ONIUCAHNE IKAJ OLleHUBAHUS

OneHka YpOBHSI OCBOEGHMSI KOMIIETEHIMM Ha pas3HbIX 3Tanax ux (opMHpoBaHUS
IPOBOJUTCS Ha OCHOBE AU (PepeHInPOBaHHOIO KOHTPOJIS KaX/JI0r0 IMOKa3aTellsl KOMIETEHIMH B
paMKax OLIEHOYHBIX CPEJCTB, NpuBeAeHHbIX B DOC.

Onenka «OTIn4HO», «XO0pOIIO», «3aY4TEHO» COOTBETCTBYET IOBBILICHHOMY YPOBHIO OCBOEHUS
KOMIIETEHIIMM  COTJACHO  KPHUTEPHsM  OICHHMBAaHWS, NPUBEACHHBIX B  Tabmume K
COOTBETCTBYIOLLIEMY OLIEHOYHOMY CPE/CTBY.

Onenka «YOBIETBOPHUTEIHHO» COOTBETCTBYET 0a30BOMY YpPOBHIO OCBOCHHUSI KOMIICTCHIIUU
COIJIACHO KPUTEPUSIM OLICHUBAHUS, IPUBEJCHHBIX B TAOJINIE K COOTBETCTBYIOLIEMY OLIEHOYHOMY
CpEICTBY.

Onenka «HeynosnersopurenbHo», «He3auTeH0» COOTBETCTBYET MOKA3ATEN0 «KOMIIETCHIINS HE
OCBOCHA.

IIpencrasnenue
Haumenosanue
Ne Kparkas xapakrepucTtuka OLIEHOYHOT O
OLIEHOYHOT' O Kpurepun onienuBanus
n/n OLICHOYHOI'O CPEJICTBA CpeICTBa B
cpencTaa
dhonme
1 2 3 4 S)
Oyernounvie cpedcmaa 0t NPOBeOdeHUs: MeKYUe20 KOHMpPOIis
1
2 | DaexTpoHHbIil | OLIEHOYHOE CPEACTBO, TemaTuka Ouenka «Omauuno»: B
KOHCIIEKT MO3BOJISIIOIIEE DIIEKTPOHHOIO | 3JIEKTPOHHOM KOHCIIEKTE
(hopMUpOBATh U OIICHUBATh [KOHCIIEKTa ONTUMAJILHBIA 00BEM
(mokazarenb yMeHHUe MPUMEHSTh TekcTa (He Oosiee OTHOU
KOMIIETEHIIUM | TEXHOJIOTHIO KPUTUYECKOTO TPETH OPUTHHAIIA).
«YMeHuey) MBIIIJICHHS] Yepe3 aHaIu3 [IpucyrcTByeT goruueckoe
Marepuaia. IIOCTPOEHHE U CBA3HOCTh
TEKCTa, MOJHOTa/ TIyOnHa
W3JI0KEHUsI MaTepuana
(HaNMMYMe KITFOYEBBIX
TTOJIOXKEHUM, MBICIICH).

11




Nudopmanms
BHU3yaJM3UPOBaHA KaK
pe3yabTaT ee 00paboTKH
(TaONHIIBI, CXEMBI,
PUCYHKH — TIpU
HEOOXOUMOCTH).
Odopmnenue -
AKKypaTHOCT,
cOOI0ICHHE CTPYKTYPbI
OpHUTHHaA.
[IpencraBieHbl BHIBOIBI U
MIPUMEPHI MPAKTUYECKOTO
IPUMEHEHUs
npopaboTaHHOH
uHdopmanuu.

Onenka «Xopouio»: B
ANEKTPOHHOM KOHCIIEKTE
ONTUMAJILHBIA 00BEM
TekcTa (He OoJsiee 0OTHOM
TPETU OPUTHHATIA).
[IpucyrcTBYyeT yacTU4HO
JIOTHYECKOe TIOCTPOeHUE U
CBSI3HOCTB TEKCTA,
NOJHOTA/ Ti1yOuHa
U3JI0KCHUSI MaTepHasa
(HanmM4Ke KIIF0YEBbIX
MOJIOKEHUH, MBICTIEH).
Nudopmanms
BU3YaJTU3UPOBaHA KaK
pe3ynbTaT ee 00paboTKu
(TabNuUIIBI, CXEMBI,
PUCYHKHU — MIPU
HEOOXOUMOCTH).
Odopmnenue -
aKKypaTHOCTh, HO HE
co0JII0/IeHa CTPYKTYPbI
OpHUTHHAIA.

Onenka
«¥Yooeremeopumenvro»: B
ANEKTPOHHOM KOHCIIEKTE
ONTUMATBHBIA 00bEM
TekcTa (He Oonee oqHOoU
TPETU OPUTHHATIA).
Hapymeno norugeckoe
MTOCTPOEHHE U CBSI3HOCTh
TEKCTa, MOJHOTa/ TIyOnHa
W3JTI0KEHUS MaTeprasa
(HamM4#e KIIFOUEBbIX
TIOJIOXKEHUH, MBICIICH).
Wndopmanus ve
BH3YaJIM3UPOBaHA.
Onenka
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«HeyoosnemsopumenvHoy.
KOHCIIEKT HaIMcaH 0e3
ydeTa MpeIbsiBICHHBIX
TpeOOBaHU, UMEIOTCS
rpyOBIC OIIMOKH.

IIpakTHYeckue
3aaHus

(mokazarenb
KOMIIETEHIUU
«Bnanenue»)

Hamnpasneno Ha oBJj1agenue
METOAaMH U METOJIUKaMU
HU3y4aeMOU JUCUUILIUHBIL.

IIpakTrueckue
3alaHus

Ouenka «Omauuno:
IPOJIEMOHCTPUPOBAHO
CBOOOHOE BIIaJICHUE
npodeCCHOHAIBHO-
MOHATHIHBIM armapaToM,
BJIAJICHHE METO/IaMH U
METOIMKAMH
nucnuruIiHEL [Toka3aHbl
CIIOCOOHOCTH
CaMOCTOSITEIILHOTO
MBIIJIEHUS, TBOPYECKOMN
AKTUBHOCTH.

Ouenka «Xopouwio»:
IPOJIEMOHCTPUPOBAHO
BJIQJICHUC
npogeCcCuoHaIbHO-
MOHSITHIHBIM aIllapaToM,
IIPY IPUMEHEHUU METOJIOB
Y METOIVK JAUCIATLITMHBI
HE3HAYUTEIIbHBIE
HETOYHOCTH, TIOKa3aHbI
CIIOCOOHOCTH
CaMOCTOSITEITLHOTO
MBIIICHHSI, TBOPYECKOM
AKTUBHOCTH.

Ouenka
«Yoosenemeopumenvroy:
POJAEMOHCTPUPOBAHO
BIIQJICHUC
npogeccuoHaIbHO-
TIOHSATUIHBIM arnapaToM
Ha HU3KOM yPOBHE;
JOTYCKAIOTCS OMIUOKU TIPH
MIPUMEHEHUH METOJIOB H
METOJUK JUCIUTLINHBI.
OreHka
«HeyoosnemsopumenvHoy:
HE TIPOJEMOHCTPUPOBAHO
BIIQJICHUE
npodeccuoHanbHO-
MOHATUIHBIM aIlapaToM,
METOJIaMH ¥ METOAMKAMHU
JUCITUTUIAHBI.

Oyenoynvle cpedcmea 05t NPO8eOeHUsi NPOMENHCYMOUHO

1 ammecmayuu

3auer
(mokazarenb
KOMITETEHIH

KontponbHoe
MEpOIPHUATHUE, KOTOPOE
MIPOBOJIUTCS 11O

Bomnpocsr k
3auery

OHGHKa «3a4meHo) -
NOBLIUEHHDBLL YpOB€Hb
npeanojgaract:
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«3HaHuE»)

JUCIAIUIMHE B BHJE,
MpeayCMOTPEHHOM
y4eOHBIM TUTAHOM, 110
OKOHYAHHUH UX U3YUCHUSI.

— 3HAHHE OCHOBHBIX
TEOPETHUYECKUX
MOJIO’KEHUH BOIIPOCA;

— yMeHHue
aHAIM3UPOBATh
HU3y4aeMble
IUCIIAIIIIMHON
SIBJICHHS, (PaKTHI,
JIeHCTBHS,

— yMeHHue
COJIepXKATEIBHO U
CTHJIMCTHYCCKHU
IPaMOTHO U3JlaraTh
CyTh BOTIpOCa.

OrneHka «3aumenoy -
bazosviil
VPOBeHbLIIPEATIONAraeT:

— HETOJHOTY U3JIOKCHHUS

uH(pOpMAIHH;

— OIlepupoBaHUE
HOHSTHH Ha OBITOBOM
YPOBHE;

— OTCYTCTBHUE CBSI3H B
NOCTPOCHHUH OTBETA;

— HEyMEHUE BBIICIHTD
IJIaBHOE;

— OTCYTCTBHE BBIBOJIOB.

O11eHKa «He 3aYmeHoy —
KoMnemeHyus ne
0c60eHay MPENINoaraer:
— He3HaHHue

MMOHATHUINHOTO
anmapara;

— He3HaHue
METOJI0JIOTUYECKUX
OCHOB NPOOJIEMBI;

— HE3HaHWE TEOpUU U
HCTOPHUH BOIIPOCA;

— OTCYTCTBHE YMEHMS
aHaJIN3UPOBATh
yueOHBIN MaTepual.

3. TunoBbie KOHTPOJILHbIE 32IaHUS WJIH UHbIE MATEPHAJIBI /ISl TPOBEIeHUs TEKYIIEero
KOHTPOJIfI, IPOMEKYTOYHOM aTTeCcTAUMU, He00OX0AUMBbIe /sl OLeHKU 3HAHW, YMEHMH,
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HABBIKOB W/MJIM ONbITA JeSTeJbHOCTH, XaPaKTEePU3YKOIIHX 3Tanbl (OPMHPOBAHUS
KOMIIeTEeHIIUI B Mpoiecce 0CBOECHUs1 00pa30BaTeIbHOIM MPOrpaMMbl

TemaTuka 3JICKTPOHHBIX KOHCIIEKTOB

3agaya 00 UCIOJIb30BaHUU PECYPCOB U METOJIbI €€ PEIICHUS.
TpancnoprHas 3axaya.

[lenouncieHHOE MPOrPaMMUPOBAHNUE.

3anaun 1pOOHOIMHEHHOTO IPOTPAMMHUPOBAHHUSL.

3aa4y HEJIMHEHMHOrO0 IPOrpaMMUPOBaHUS.

MarpudHsle UTPBL.

MeToapl peleHnss KOHEUYHBIX UIP.

AHTOTOHUCTUYECKUE UTPBHI.

. VIrpel ¢ BBINYKJIBIMU (DYHKIMSIMU BBIUTPBILIA.

10. BeckoanMIIMOHHBIE UTPHIL.

CoNoO~WNE

OCo0eHHOCTH 3JIEKTPOHHOI'0 KOHCIIEKTHPOBAHUSA M TPEOOBAHMA K KOHCIIEKTY

Baxueiiell pa3HOBUIHOCTbIO aHAJIUTUKO-CUHTETUYECKON MEepepabOTKU JOKYMEHTOB SIBIISIETCS
KOHCIIEKTUPOBAHUE MHCbMEHHBIX MCTOYHUKOB MH(OpPMAIMM, B TOM YHCJE B MX 3JIEKTPOHHOM
BapuaHTe. B cOBpeMEHHOM MOTOKE Hay4YHO-TEXHUYECKOH MH(OPMAIUM 10 3TUX UCTOYHHUKOB
HEYKJIOHHO BO3pacTaer, M o00paboTKa HMX HMEEeT CBOHM cCHenu(HuYecKue OCOOCHHOCTH TI0
CPaBHEHMIO C TPAJUIIMOHHBIMU CLIOCOOAMH KOHCIEKTUPOBAHUS:

KoMmploTepHOE KOHCIEKTHPOBAaHHE HAyYHO-TEXHUYECKMX TEKCTOB SBISIETCS 4YacThlo Oolee
HIMPOKOM M Ype3BbIYAMHO Ba)XHOM MpoOJieMbl — NPOOJIEMbl MOJEIUPOBAHMS IPOLIECCOB
MOHWMAaHHUS, aJITOPUTMH3AINH 00pPaOOTKU COOOIICHNUN (TEKCTOB) - MPUMEHEHUE MapKEpOB IS
I[BETOBOM pa3METKHM TEKCTa, KIOYEBHIX CJIOB M Jp. Ha sTame co3maHus maccuBa NMEPBUYHBIX
JIOKyMEHTOB HE00XOJAMMO YeTKO c(opMyiaupoBaTh TeMy (Ha3BaHME) MOJArOTaBIMBAEMOIO
HNEPBUYHOIO JOKYMEHTA (B HAllleM Cilydae - 0030pa) U ONpElesuTh Lelb JOKyMEHTa, Ha Kakue
BOIIPOCHI OH JJOJIKEH OTBETUTH (KaKUE BOIPOCHI IOJIKHBI OBITh OCBEILEHBI, YTOOBI JOCTUYb
nocTaBieHHON 1enu). PopMynupys OTBETHI Ha 3TH BOMPOCHI, MBI MOJYYUM MpPEIBApUTEILHOE
orjiasiieHUE (cofepxKaHue, CTPYKTYpPY) TOKYMEHTA.

PexoMenganmuy mo cOCTABJIEHHIO KOHCIIEKTA

1. Onpenenure 1enb COCTaBIECHUS KOHCIIEKTA.

2. Yuras nzy4yaeMblil MaTepual B 2JIEKTPOHHOM BHJIE B IIEPBbIH pa3, pa3/esinTe €ro Ha OCHOBHbBIE
CMBICJIOBBIE YaCTH, BBIJICIIUTE ITIaBHbIE MBICIIH, CHOPMYIUPYHTE BHIBOIBI.

3. Ecin cocraBnsieTe miiaH - KOHCIEKT, chOpMynupylTe Ha3BaHMsI IYHKTOB M OIpENEIUTe
UH(POPMaILIHIO, KOTOPYIO CIeyeT BKIIOUNUTh B INIAH-KOHCHEKT Ul PACKPBITUS ITYHKTOB IUIaHA.

4. Haubonee cymiecTBeHHbIE MOJIOXKEHUS U3y4aeMOro Marepuaia (T€3HChl) MOCIeI0BaTENbHO U
KpaTKO M3JIaraiiTe CBOMMH CJIOBaMH WJIM IPUBOJUTE B BUJIE LIUTAT.

5. BximrouaiiTe B KOHCIIEKT HE TOJBKO OCHOBHBIE IOJIOKEHMS, HO U OOOCHOBBIBAIOIUE HX
BBIBO/IbI, KOHKpPETHBIE (DaKThl U pUMepHI (0€3 MoApoOHOro ONMUCaHus).

6. CocTaBiisisi KOHCIEKT, 3alMChIBATE OTIENIbHbIE CIIOBA COKPAIIEHHO, BBINHUCHIBANTE TOJIBKO
KJIIOYEBbIE CIIOBA, JEJaiTe CChUIKM Ha CTPAHUIBl KOHCIEKTUPYEMOH paloThl, MpUMEHSHTE
YCJIOBHBIE 0003HAYCHHS.

7. UtoOsl (hopMa KOHCIIEKTa OTpakasla ero coep kaHue, pacroaraite adb3albl «CTyleHbKaMuy,
nofoOHO TMyHKTAaM W TMOAMNYHKTaM IUIaHA, [PHUMEHsTe pa3HooOpa3Hble  CIOCOObI
MOIYEPKUBAHUS, UCIIOJIb3YHTE KapaHIalllk U PYYKH Pa3HOTO LIBETA.

8. OTMeuaiiTe HETTOHATHBIE MECTA, HOBBIE CJIOBA, UMEHA, JaThl.
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9. HaBenute cnpaBKH O JHIAX, COOBITUSX, YOMSHYTBIX B Tekcre. [Ipu 3amucu He 3a0ynbre
BBIHECTH CIIPABOYHBIC JAHHBIC HA MTOJIA.

10. Ilpy KOHCHEKTUPOBAHMUU HAJO CTApaThCS BBIPA3UTh ABTOPCKYKO MBICIb CBOMMH CIIOBAMHU.
CrpemMutech K TOMY, 4YTOObI OAMH a03al] aBTOPCKOIO TeKcTa ObUI MepelaH IMpu
KOHCIIEKTUPOBAHUM OJJHUM, MAKCUMYM JIBYMs IIPEJI0KEHUSIMHU.

®opma oTueta: KOHCIIEKT B 2JIEKTPOHHOM (opmare.

»ow

PeKOMeH[lyeMbIe HCTOYHHUKHU JJIA COCTABJICHHUA KOHCIICKTA

Aunexkceir CaBBareeB: "HoBeillime mMatreMaTHYeCKHe JOCTHXKEHUS MUPOBOM IUBHIM3ALMHA"
https://www.youtube.com/watch?v=H_al-G9gyX0

Aunpapees I1.J[. UYro mokaszan I'.SI. Ilepeasman? https://www.youtube.com/watch?v=h6-
6X1saiMs

Camble BaxkHBIE Uen MateMatuku https://www.youtube.com/watch?v=X7kXWzHAnN3s
CoBpemMeHHast MaTeMaTUKa: oT OCHOB K HUCKYCCTBEHHOMY WHTEJUICKTY
https://www.youtube.com/watch?v=7rKXgprYR2E

Bockob6oiinukos, FO.E. CoBpemenHble mpoOiaemMbl NPUKIATIHOW MaTEeMaTHKU @ ydeOHOe
nocooue / IO.E. BockoboiinukoB, A.A.Munens; - Tomck: TYCYP, 2016. - Y. 1.
Jlexumnonnsiit kypc. - 138 c. : uin. - bubnuorp. B kH.; To e [Dnexkrponusiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=480969

Bockob6oiinukos, HO.E. CoBpemeHHble mnpo0sieMbl NPUKIAJAHON MaTeMaTUKU: YydeOHOe
nocooue / 1O.E. BockoOoiinukoB, A.A.Munens. - Tomck: TYCVYP, 2016. - Y. 2.
[Ipaktukym. - 52 c. : un. - bubnuworp. B kH.; To xe [Dnekrponusiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=480970

banmun, K.B. Marematudeckue MeTOIbI U MOJICIH B dKOHOMUKE : yueOHuk / K.B. Bamnun,
B.H. bamneikoB, A.B. PoxocyeB ; pen. K.B. bamnnuna. - 2-e usn., crep. - Mocksa :
WznatensctBo «®Pnuntan, 2017. - 328 c¢; To xe [Onekrponssii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=103331

banaun, K.B. Maremaruueckoe mporpamMmmupoBanue : ydyeOHuk / K.B. bangun,
H. Bpeizranos, A.B. PykocyeB ; mon o6mi. pea. K.B. banguna. - 2-e usa. - Mocksa :
W3 natenbcko-Toprosas kopropauus «Jlamkos u K°», 2016. - 218 c.: wi. - bubauorp.: c.
199-202.; To xKe [DneKTpOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=453243

Texkymmi KOHTPOJIb

Ilepeyenb NpakTHYECKHUX 3aaHUI

3agauya 1
Pemuts rpapuuecku 3JII1

f(x,X,)=¢X +C,X, > min
IMPpU YKa3aHHBIX OTPAHUYCHUAX !

C1 | €2 | OrpanuueHus Ne C1 | €2 | OrpanuueHus

16



https://www.youtube.com/watch?v=H_al-G9gyX0
https://www.youtube.com/watch?v=h6-6X1saiMs
https://www.youtube.com/watch?v=h6-6X1saiMs
https://www.youtube.com/watch?v=X7kXWzHAn3s
https://www.youtube.com/watch?v=7rKXqprYR2E
http://biblioclub.ru/index.php?page=book&id=480969
http://biblioclub.ru/index.php?page=book&id=480970
http://biblioclub.ru/index.php?page=book&id=103331
http://biblioclub.ru/index.php?page=book&id=453243

X +2X, 25 X +2X, 27
2% + X9 26 2% + Xy =8
X(, Xo =0 X(, X9 20
2. |13 |2 X + X, <8 9. 13 |2 X + X, <6
X +2X, 28 X +2Xy 25
<
2% + Xy 28 2% + X9 23
X, Xo 20 X;, Xo 20
3. |3 |2 X + Xy <9 10. 12 |5 X + X >1
4x1+2x227 4x1+2x2£10
2% + X, 26 2% + X, <10
X;, Xo 20 X, X, 20
4. 13 |2 X + Xy <8 1. 12 5 X+ Xp > 4
X + 2%, 29 X +2X, <12
2% + X, 27 2% + X 212
X;, Xo 20 X, X, 20
5 |3 |2 X+ Xy 27 12. 12 15 X + Xy >4
Xg+2Xy 27 X +2X, <13
2% + X, 27 2% + X <13
X(, X9 =20 X1, X, =20
6. 3 2 X1+X2£11 13. 2 S X1+X225
X1+2X2211 X1+2X2S15
2X1+X2211 2X1+X2S15
Xl,X220 Xl,X220
o3 |2 X + X, <9 4. 12 |5 X + X, =5
X +2%, 29 X +2X, <14
2% + X, <9 2% + Xy 214
X, Xo 20 X, X, 20
Ne Cq Cy | OrpannueHus No Cq Co | OrpannueHus
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15. |3 2 X + X9 <10 23. S X+ X, > 6
X| +2X2 210 X +2X%, <11
2% + X2 210 2% + X, <8
X, X9 =0 X1, X, =20
16. |2 5 X+ Xy =7 24. -1 X + Xy <11
X, + 2%, <13 X +2Xp 211
2% +X% <9 2% +Xp 211
X, %y >0 X1, X2 20
.12 |5 X + X, >8 25. -1 X + X, <8
X +2X, <15 X +2Xy 29
2% + X, 210 2% + X9 27
X, X, 20 Xg, Xo 20
18. 12 |5 2% + Xy =9 26. -1 X + Xy > 4
X, +2X, <17 X +2X, <13
2% + X%, <11 2% + X, <13
X(, Xo 20 X, X9 20
19. 12 |5 2% + Xy > 8 21. -1 X + X, <6
X +2X, <15 X +2X, 25
2% +X, <10 2% + X, 23
X;,Xo 20 X;, Xo =0
20. 14 -1 2% + Xy >3 28. -1 X +X, <5
X +2X, <4 X +2X, <15
2X +X, <5 2% + Xy <15
X, %o 20 X, X 20
2l. |4 -1 X + X, >6 29. -1 X + X, <9
X +2%, <11 Xp+2%y 27
2% + Xy <8 2% + X, =26
X(, X =0 X, X =0
22. |4 -1 X +X, <6 30. -1 2% + Xy =9
X+ 2%y 27 X + 2%, <17
2%+ Xy 28 2% + X, <11
X, %o 20 X(, X9 20

3agaua 2
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[IpeanpusiTie NpoOU3BOAUT TPU BHUJA NMPOAYKIHUHU A1, A2, A3, UCHIOJIB3Yys CHIpbE IBYX BUAOB Bi,
Bs>. 3atpaThl @ijj ChIphs i-T0 BUIA HA SMHUILY MPOAYKIMH j-TO BUAA | 3amachl ChIPbs i-T0 BUA bi,
a TaKkKe MpHOBLIL Cj, TOTy4aeMasi OT MPOJAKU €AMHHUIBI MPOAYKIIMU |-TO BUA, IPUBEICHBI B
tabnuie. OnpenenuTh MIaH MPOU3BOACTBA U3/IEIHH, TPH KOTOPOM CyMMapHas MpUObLIbL OyaeT

MaKCHUMAaJILHO.

Pemuts 3agauy cumiiekc-mMeto oM. COCTaBUTh IBOMCTBEHHYIO 33/1a4y M PEUINTh €€ CUMILIEKC-
MeToaoM. [loka3zaTh B3aMMOCBSI3b MEXIY JABOMCTBEHHBIMH 3ajauaMu. OHY U3 JTBOMCTBEHHBIX
3a[a4 PeIUTh rpauuecKuM METOIOM.

1.

Pacxos cblpps Ha eIMHUILY TPOTYKIIUU OO6mwmit 3amac
B ceipes A1 Az A3z CBIPBSI
B1 1 2 2 1100
B2 3 4 2 1500
[TpuObLIL HA EAMHUITY IPOAYKIIHH | 2 1 3
2.

Pacxon cbIpbs Ha eTMHUILY TPOYKIIUU OO6mwmit 3amac
Bu cpipes A1 Az A3z CBIPbSI
B1 2 3 4 1200
B2 3 1 2 1600
[TpuObLIb HA €IUHUILY IPOTYKIUHN | 2 1 3
3.

Pacxop ceIpbsi HA €TUHUILY TPOAYKIIHH OO0mwmit 3amac

Br ceipps A1 Ar As ChIPbS
B1 1 2 1 1000
B2 3 5 2 1500
[TpuObLIF HA eMUHKILY IPOAYKIUU | 2 1 3
4.

Pacxo/ ceIpbsi HA €TUHUILY TPOAYKIIHH OO0muit 3amac
Br ceippa A1 Az A3z CBIPbS
B1 2 1 4 1600
B2 2 1 3 1800
[TpuObLIb HA €IUHUILY IPOTYKINHN | 2 1 3
5.

Pacxon cbipbs Ha eITMHUILY TPOTYKIIUU OO6mwmit 3amac
Br ceipos A1 Ao As CBIPbs
B1 4 1 3 1500
B2 4 2 1 2000
[TpuObLIb HA €AUHUILY IPOTYKIUHU | 2 1 3
6.

PacxoJ ceIpbsi HA €TUHUILY TPOIYKIIHH OO6muii 3amac
B ceipes A1 Az A3z CBIPbS
B1 2 1 1 800
B> 2 3 2 1200
[TpuOBLIF HA €MUHUITY IPOIYKINN | 3 3 3

7.
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Bun ceipbs

Pacxon cbIpbst HAa eAMHUITY TPOTYKITHH

OO0mumii 3amac

Ax Az As CBIPBSI
B1 3 1 2 900
B2 1 2 3 1000
[TpuObLIG HA eMHUILY IPOAYKIMN | 3 3 2
8.

Pacxop celpbsl HAa eAMHUIYY IPOAYKIIMU OO6mmii 3amac
B ceipes A1 Ao As ChIPbS
B1 3 1 1 1800
B2 2 3 1 2400
[TpuObLIL HA EAMHUITY TPOAYKIIHH | 3 3 2
9.

Pacxos cblpps Ha eIMHUILY TPOTYKIIUU OOmuii 3amac
B ceipes A1 Az A3z ChIPbA
B1 2 2 1 1300
B2 3 2 2 900
[TpuObLIb HA eIUHUILY IPOIYKINHN | 3 3 2

10.

Pacxop ceIpbsi Ha €TUHUILY TPOAYKIIHH OOmwii 3amac
Br ceipes A1 Az A3z ChIPbA
B1 2 1 2 2100
B2 2 2 1 1200
[TpuObLIb HA eIUHUILY IPOIYKINHN | 3 3 2
11.

Pacxon cbipbs Ha e TMHUILY TPOTYKIIUU OO6mmit 3amac
Br ceipps A1 Ao As CBIPbS
B:1 1 2 2 2200
B> 3 4 2 3000
[TpuObLIb HA €IUHUILY IPOTYKIUHN | 2 1 3
12.

Pacxof ceIpbsi HA €TUHUILY TPOAYKIIHH OOmuii 3amac
Br ceipes A1 Ao As CBIPbS
B:1 2 3 4 600
B> 3 1 2 800
[TpuOBLIF HA eMUHUILY IPOIYKIHN | 2 1 3
13.

PacxoJ ceIpbsi HA €TUHUILY TPOIYKIIHH OOmumii 3amac
Brx chipes A1 Az A3z CBIPbSI
B1 1 2 1 2000
B> 3 5 2 3000
[TpuObLIb HA €IUHUILY IPOIYKIIUHU | 2 1 3

14.
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Bun ceipbs

Pacxon cbIpbst HAa eAMHUITY TPOTYKITHH

OO0mumii 3amac

Ax Az As CBIPBSI
B1 2 1 4 800
B2 2 1 3 900
[TpuObLIG HA eMHUILY IPOAYKIUN | 2 1 3

15.

Pacxoz cbIpps Ha eIMHUILY TPOTYKIIUU OOmuii 3amac
Br chipes A1 Az A3z ChIPbA
B1 4 1 3 3000
B2 4 2 1 4000
[TpuObLIG HA eMHUILY IPOAYKIUN | 2 1 3
16.

Pacxop chIpbs Ha €UHUILY TPOAYKIIMH OO6uuii 3amac
Br ceipps A1 Ao As CBIPbS
B1 2 1 1 400
B2 2 3 2 600
[TpuObLIF HA eUHUILY IPOAYKIHU | 3 3 3
17.

Pacxop cbIpbsi Ha €IUHUILY TPOAYKIIMH OOmuii 3amac
Br ceipes A1 Az A3z ChIPbA
B1 3 1 2 1800
B2 1 2 3 2000
[TpuObLIb HA €IUHUILY IPOIYKINH | 3 3 2
18.

Pacxon cbipbs Ha e TMHUILY TPOTYKIIUU OO6mwmit 3amac
Br ceipos A1 Ao As CBhIPbs
B1 3 1 1 900
B2 2 3 1 1200
[TpuObLIb HA €IUHUILY IPOIYKIINHN | 3 3 2
19.

Pacxof ceIpbsi HA €TUHUILY TPOAYKIIHH OO0muit 3amac
Br ceipes A1 Ao As CBIPbS
B1 2 2 1 2600
B2 3 2 2 1800
[TpuOBLIF HA eMHUITY IPOAYKINN | 3 3 2

20.

Pacxox ceIpps Ha eIUHUITY OPOAYKIINU OO0mmumii 3amac
Bup ceipbst AL P A, Y ig A CHII)]II)H
B1 2 1 2 1050
B2 2 2 1 600
[TpuOBLIF HA €MUHUITY IPOIYKINN | 3 3 2
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21.

Pacxop ceIpbs Ha eAMHULYY IPOAYKIIUU

OO0wwumii 3amnac

B ceipes A1 Az A3z ChIPBA
B1 1 2 2 550
B2 3 4 2 750
[TpuObLIL HA EAMHUITY IPOAYKIIHH | 2 1 3
22.

Pacxoz cbIpps Ha eIMHUILY TPOTYKIIUU OOmuii 3amac
Br chipes A1 Az A3z ChIPbA
B1 2 3 4 2400
B2 3 1 2 3200
[TpuObLIG HA eMHUILY IPOAYKIUN | 2 1 3
23.

Pacxop ceIpbsi Ha €IUHUILY TPOIYKIIHH OO6mmii 3amac
Br ceipps A1 Ao As CBIPbS
B1 1 2 1 500
B2 3 5 2 750
[TpuObLIF HA eMHUILY IPOAYKIUN | 2 1 3
24,

Pacxop ceIpbsi Ha €TUHUILY TPOAYKIIHH OOmuii 3amac
Br ceipes A1 Az A3z ChIPbA
B1 2 1 4 3200
B2 2 1 3 3600
[TpuObLIb HA €IUHUILY IPOIYKIUHU | 2 1 3
25.

Pacxon cbIpbsl Ha €TMHUIYY TPOTYKIIUU OO6mmit 3amac
Br ceipos A1 Ao As CBIPbS
B1 4 1 3 750
B2 4 2 1 1000
[TpuObLIb HA €IUHUITY IPOTYKINH | 2 1 3
26.

Pacxop cbIpbs Ha €TUHUILY TPOAYKIIMH OO6muit 3amac
Br ceipes A1 Ao As CBIPbS
B1 2 1 1 1600
B2 2 3 2 2400
[TpuOBLIF HA eMHUILY TPOAYKIUU | 3 3 3
27.

Pacxos coIpbsi Ha €IUHUILY TPOAYKIIMH OO0muit 3amac
Brx chipes A1 Ao A3 CBIPbS
B 3 1 2 2700
B2 1 2 3 300
[TpuObLIb HA €IUHUITY IPOIYKINH | 3 3 2

28.
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Pacxon cbIpbst HAa €AMHUILY TPOTYKIIMHI OO6mmit 3amac
Br ceipps A1 Ao As CBIPbS
B1 3 1 1 3600
B2 2 3 1 4800
[TpuObLIF HA eUHUILY IPOAYKIUU | 3 3 2
29.

Pacxon cbIpbst HA €AMHUILY IPOTYKIIMHI OO6mmit 3amac
B ceipes A1 Ao As ChIPbS
B1 2 2 1 650
B2 3 2 2 450
[TpuObLIL HA EAMHUITY TPOAYKIIHH | 3 3 2
30.

Pacxon cbipbsl Ha €IMHUILY TPOJTYKIIUU OOmuii 3amac
B ceipes A1 Az A3z ChIPbA
B1 2 1 2 4200
B2 2 2 1 2400
[TpuObLIb HA €IUHUILY IPOIYKIMH | 3 3 2

3agaua 3

Pemuts 3aiavy JIMHEHHOTO nporpaMmMupoOBaHusd CHUMILICKC-MCTOA0M, Haﬁ,[[i[ Ha4daJIbHOC
A0IMYCTUMOC PCIICHHUE METOJJ0OM UCKYCCTBCHHOI'O basuca.

1.
f(X) =2X1 + Xp + X3 +7X4 —2X5 — Min
X1 +Xp —Xg3+X4 =1
2X1 +Xp + X3 —Xg5 =7
X1 +2Xo +X3 —7X4 +X5 =6
Xj 20, j=1...5

2.
f(X) =2X1 — X9 —4X3 + X4 + X5 — Max
Xo +2X4 —Xg =1
X1 —X4 — X5 =1
2Xp + X3 +2X5 =4
Xj 20, j=1..5

3.
f(X) = X1 —X2 —X3 — X4 —3Xg5 — min
2X1 +2Xp + X4 +X5 =3
3X] —Xp +2X3 —2Xg5 =1
—3X] +2X3 —X4 +2X5 =1
Xj >0, j=1..5

4,
f (X) = xq +4x4 — max
— X1 —2X9 +2X3 + X4 +5X5 =13
—2X1 +2X9 +4X4 + X5 =5
X1 =X + X3 —Xg +2X5 =5
Xj >0, j=1...,5

5.

f(X) =—=3%1 + X3 —2X4 — min
15X +2X9 —3X3 —7X4 + X5 =4
2X1 +Xp +X3—2X4 =3
X3 +5X4 +2X5 =7
xj=20, j=L1..5

6.
f(X) =—X1 + X2 +2X3 — X4 — Mmin
X1 +Xo +X3+Xg =7
—3X) +Xp +2X3+X4 =6
2X1 + X9 +X3—Xgq =2
xj=20, j=1..4
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f(X) ==X —2Xp —X3 + X4 — max
10Xy + X3 +2X4 +3X5 =25
— X1 +5Xo + X3+ X4 +X5 =10
2X1 —Xp + X3 —3X4 =6
Xj =0, j=1..5

f(X) =—34X1 + Xp +3X3 —3%x4 — min
3Xq —2Xp +3X3 +2X4 =9
X1 +2X9 =Xz +X4 =0
— X1 —Xp +2X3+ X4 =6
Xj >0, j=1..4

9.

f(X) =—%7 —=3Xo > min

2X1 — X2 + X5 +Xg =10

2X1 +2X9 + X4 +Xg =25

—2X1 +3X9 + X3 —X5 =9
6Xo + X3 + X4 =36
Xj =0, j=1...,6

10.
f(x) =3%1 —2X —3X4 + X5 — max
3X] —2Xp =Xz +Xg =2
X1 +Xo —Xg =3
4X1 — X9 + X4 + X5 =19
4X1 — X9 — X4 + X5 =13
Xj >0, j=1..6

11.
f(X) =2X1 + X9 + X3 +7X4 —2X5 — Min
X1 +Xp —Xg+Xg =2
2X1 + X9 + X3 — X5 =14
X1 +2X9 + X3 —7Xg + X5 =12
xj=20, j=1..5

12.
f(X) =—-2X1 + X9 +4X3 — X4 —X5 — Min
X9 +2X4 —X5 =2
X1 —Xq4 —X5 =2
2X9 + X3 +2X5 =8
xj=20, j=1..5

13.
f(X) ==X + X2 + X3 + X4 +3X5 — max
2X1 +2X9 + X4 + X5 =6
3X{ — X9 +2X3 —2X5 =2
—3Xq +2X3 — X4 +2X5 =2
Xj >0, j=1..5

14,
f(X) =—X1 —4X4 —> min
— X1 —2Xp +2X3 + X4 +5X5 =26
—2X1 +2Xp +4X4 + X5 =10
X1 — X2 + X3 — X4 +2X5 =10
xjz0, j=1..5

15.
f(X) =—3%Xy + X3 —2X4 — min
15X1 +2X9 —3X3 = 7X4 + X5 =8
2X1 +Xp +X3—2X4 =6
X3 +5X4 +2Xg =14
Xj >0, j=L1..5

16.
f(X) =X —Xp —2X3 + X4 — max
X1 +Xp + X3+ X4 =14
—3X1 +Xp +2X3 + X4 =12
2X1 + X9 + X3 —Xg4 =4
X >0, j=1..4

17.

f(X) = X1 +2Xo + X3 — X4 — Min
10Xy + X3 +2X4 +3X5 =50
—X{ +5Xo + X3 + X4 +X5 =20
2X1 — X + X3 —=3X4 =12
xj=20, j=1..5

18.
f(X) =—34X1 + Xp +3X3 —3%x4 — min
3X1 —2Xp +3X3 +2X4 =18
X1 +2X9 —X3+X4 =0
— X1 =X +2X3 + X4 =12
xj=20, j=1..4

19.

20.

24




f(X) =—X1 —3Xxo > min
2X1 — X + X5 +Xg =20
2Xq +2X9 + X4 +Xg =50

—2X1 +3Xp + X3 —Xg5 =18

6Xy +X3+Xq =72
Xj=20, j=1..6

f(x) =3%1 —2X —3X4 + X5 — max
3X] —2Xp — X3 +X4 =4
X1 +Xo —Xg =6
4%y — X9 + X4 + X5 =38
4X) — X9 — X4 + X5 =26
Xj >0, j=1..6

21.
f(X) = 4% + 2Xp + 2%3 +14X%4 — 4X5 — min
X1 +Xp —Xg3+X4 =1
2X1 +Xp + X3 —Xg5 =7
X1 +2Xp + X3 —7Xq +X5 =6
Xj 20, j=1...5

22.
f(X) = 4% + 2%y +8%3 — 2X4 — 2X5 — Min
X9 +2X4 —Xg =1
X1 —X4 — X5 =1
2Xp + X3 +2X5 =4
Xj 20, j=1..5

23.
f(X) = 2% — 2Xp — 2X3 — 2X4 — 6X5 — min
2X1 +2Xp + X4 +X5 =3
3X| —Xp +2X3 —2Xg5 =1
—3X] +2X3 —X4 +2X5 =1
Xj 20, j=1....5

24,
f (X) =2x1 +8x4 — max
— X1 —2X9 +2X3 + X4 +5X5 =13
—2X1 +2X9 +4X4 + X5 =5
X1 =X +X3 —Xg +2X5 =5
Xj >0, j=1...,5

25.
f(X) =6%1 —2xX3 +4x4 — max
15X1 +2X9 —3X3 —7X4 + X5 =4
2X1 + X9 +X3—2X4 =3
X3 +5Xgq +2X5 =7
Xj =0, j=1..5

26.
f(X) =—2X1 +2Xp +4X3 —2X4 — min
X1 +Xo +X3+Xg4 =7
—3X) +Xp +2X3+X4 =6
2X1 +Xp +X3—X4 =2
Xj >0, j=1../4

27.
f(X) =2Xq +4Xy +2X3 —2X4 — Min
10Xy + X3 +2X4 +3X5 =25
— X1 +5Xo + X3+ X4 +X5 =10
2X1 — X9 +X3—3X4 =6
Xj =0, j=1..5

28.
f (x) =68%1 —2x9 —6Xx3 +6X4 — Max
3Xq —2Xp +3X3 +2X4 =9
X1 +2X9 —X3+X4 =0
—X{ —Xp +2X3+X4 =6
Xj >0, j=1..4

29.
f(x) =2x1 +6X — max
2X1 — X2 + X5 +Xg =10
2X1 +2X9 +X4 +Xg =25
—2X1 +3X9 + X3 —X5 =9
6Xo + X3 + X4 =36
Xj >0, j=1,...,6

30.
f(X) =—6x1 +4Xy +6X4 —2X5 — min
3X] —2Xp =Xz +Xg =2
X1 +Xo —Xg =3
4X) —Xp + X4 + X5 =19
4X) — X — X4 + X5 =13
Xj >0, j=1..6

3amaua 4
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PemnTh MOIHOCTBIO LETOYUCICHHYIO 3a/1a4y JIMHEWHOIO IIPOrpaMMUPOBAaHUs METOAOM ['omopH.
Ecnu 570 BO3MOKHO, HANTH pelIeHUE 3aa4l T€OMETPUYECKH.

1f (X) = —4x% —3%Xo — min Zf (X) ==X — X — min
4% + X2 <10 2% +3%Xp <5
2% +3%Xp <8 X <2
XjZO,XjEZ, j:1,2 XjZO,XjEZ, j:1,2
3. 4.
f (X) = Xp — X3 — min f(X) = =X — min

3X2+X3+X4 =3
X —2Xo + X3 =1
Xj >0, Xj el, j:1,2

3X1+X2+X3 =12
—8X +3Xo + X4 =24
Xj >0, Xj el, j:1,2

Sf (X) = —4x% —3%Xo — min
2% +3Xo + X3 =8
4% + X9 + X4 =10
Xj >0, Xj eZ, j=1..4

Gf (X) ==X — X — min
X +2Xo +X3 =6
3% +2Xo + X4 =9

Xj >0, Xj eZ, j=1..4

7f (X) = —2%1 + 2Xp —3%3 + 3X4 — min
X| —2Xo + X4 =3
Xo + X3 —2X4 =5
3Xp + X4+ X5 =4

\Xj > 0, Xj eZ, j=1..b

8.
f(X) ==X +2Xp — X3+ X4 — min

[ X{+2X3+X4 =8
X1 +Xo —Xyg4 =4
— X1 +2X9 +X3+3X4 =6
ka >0, Xj eZ, j=1..4

9.
f(X) = X + 2%y + X5 — min

X|+Xo +Xg3+X4+X5 =5
Xo +X3+Xg — X5 =2
X3 — X4 + Xg =1
Xj >0, Xj eZ, j=1..5b

10.
f (X) = —x3 = min

—6X2 +5X3+ X5 =6
X0 —4X3+ X4 =4
X +Xo+X3=9
Xj >0, Xj el, j:1,...,5

11.
f (X) = 3% +2Xy + X5 — min

X +3Xo + %3 =10
2% +4x3 214
2X9 + X3 > 7
Xj >0, Xj eZ, ]=123

12.
f(X) =—-2% —Xp — X3 — min

X| +2Xy +2X3 =16
XQ+Xo <7
3% +2X3 218
Xj >0, Xj eZ, ]=123

13.

14.
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f (X) =—4% —3Xy — min

f(X) = X1 +2Xo + X3 = min

4% +Xp <44 X+ X0 +2X3 >3
X <22 2% + X9 21
Xo <18 2Xo +3X3 =4
XJ'ZO,XJ'EZ, j=1,2 XjZO,XjEZ, j=1,2,3
15. 16.
f (X) = 8% +6X2 — max f (X) = 2% + 2Xo — max
4% + X9 <10 2% +3Xp <5
2% +3%Xp <8 X <2
XjZO,XjEZ, j:1,2 XjZO,XjEZ, j:1,2
17. 18.

f (X) = —2X9 + 2X3 — max
3X2+X3+X4 =3
X1—2X2+X3 =1

Xj >0, Xj el, j=1,2

f (X) = 2xp — max
3X1+X2+X3 =12
—8X1+3X2+X4 =24

Xj >0, Xj el, j=1,2

19.

f (X) =8x +6Xxo — max
2% +3Xo + X3 =8
4% + X9 + X4 =10

Xj >0, Xj eZ, j=1..4

20.

f (X) = 2x + 2Xo —> max
X +2Xo + X3 =06
3% +2Xo + X4 =9

Xj >0, Xj eZ, j=1..4

21.
f(X) = 4x1 —4Xo +6X3 —6Xg4 — Max

Xg—2Xp +X4 =3
Xo +X3—2X4 =5
3Xp + X4+ X5 =4
J=1..5

Xj ZO,XJ' el,

22.
f(X) = 2% —4Xo + 2X3 — 2X4 — max

XQ+2X3+X4 =8

X +Xo—X4 =4
— X1 +2Xp +X3+3X4 =6
\Xj >0, Xj el, j=l,...,4

23.
f(X) = —2X% —4X—2X5 — max

X1+X2+X3+X4+X5=5
X2+X3+X4—X5=2
X3—Xg+ X5 =1
j=1..5

Xj ZO,XJ' el,

24.
f (X) = 2x3 —> max

— 06Xy +5X3+ X5 =6

Xy —4X3+X4 =4
X+ Xo+X3=9

j=1...5

Xj ZO,XJ' el,

25.

26.
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f (X) = —6% — 4%y —2X5 — min

X1 +3Xo + X3 =10
2x1+4x3 214
2Xg + X3 =7

Xj >0, Xj el, j=l,2,3

f (X) = 4% + 2%y + 2X3 — max

X| +2Xo +2%3 =16
X +Xo <7
3% +2X3 =18
Xj >0, Xj el, j=l,2,3

27.

f (X) = 8% +6X2 — max
4%+ X9 <44
X1£22
X2 <18
Xj >0, Xj el’, j=1,2

28.

f (X) = —2% —4Xo — 2X3 — max

X| + Xp +2X3 >3
2% +Xp 21
2Xy +3%3 >4
Xj >0, Xj el, j=1,2,3

“

29.

f(X) =-12X% —9%Xo — min
4X1 + Xy < 10
2X1 + 3X2 <8

Xj >0, Xj el, j=1,2

30.
f (X) = 5% +5X2 — max
2X1 + 3X2 <5
X1 <2

Xj >0, Xj el, j=1,2

3amaua 5

B TpaHCHOpTHOﬁ 3aJa4dc HaWTH HadaJabHOE pacupeaciiCHUEC I10CTaBOK MCETOAOM CCBCPO-

3araaHoro yrjija “ METOAOM HAaWMMCHBIIMX 3aTpart.

pacipeaciicHugX 1mocTraBokK.

Onpenenutb 3aTpaTbl

IIpU  3THUX

Pemute TpaHcmopTHyIO 3azady METOAOM IOTEHIMAJIOB, B35IB B KayeCTBE ONOPHOIO ILJIaHa

peuicHuce, HaﬁHCHHOC MCTOAOM CCBEPO-3allaAHOTO YTJIA.
ONTUMAJIBHOC PCIICHUC CIMHCTBCHHBIM.

Bosicuute, Oyner nu HaliieHHOE

1.
[ToTpeburenu u ux cupoc
ITocTaBmmkn 1 ©X MOITHOCTH | B1 B> B3 B4
60 40 90 60
Az 120 4 4 7 5
Ao 80 2 3 6 8
A3z 60 5 1 5 9
2.
[ToTpeburtenu u ux cnpoc
ITocTaBmmkn 1 UX MOIMHOCTH | B1 B> B3 B4
40 90 60 70
A1 120 4 4 7 5
Az 80 2 3 6 8
Az 40 5 1 5 9
3.
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[ToTpebutenu u Ux crpoc

ITocTaBmmku ¥ UX MOIHOCTH | B1 B2 B3 B4
90 60 70 40
Az 120 4 4 7 5
Az 80 2 3 6 8
A3z 50 5 1 5 9
4,
IToTpeburenu u Ux cnpoc
ITocTaBmmky 1 X MOIHOCTH | Bi1 B2 B3 B4
60 40 90 60
Az 120 4 4 7 5
Az 90 2 3 6 8
Az 50 5 1 5 9
5.
IToTpeburenu u ux cnpoc
IToctaBnmku 1 X MomHOCTH | B1 B2 B3 B4
40 50 90 60
Az 120 4 4 7 5
Az 80 2 3 6 8
Az 50 5 1 5 9
6.
[ToTpeOuTtenu u ux Crpoc
ITocTaBmmky 1 BX MOIMHOCTH | B1 B2 B3 B4
60 40 90 80
Az 80 4 4 7 5
Ao 110 2 3 6 8
A3z 50 5 1 5 9
7.
IToTpeburenu u ux cnpoc
ITocTaBmmKky 1 BX MOITHOCTH | B1 B2 B3 B4
40 90 60 80
A1 80 4 4 7 5
Az 120 2 3 6 8
Az 60 5 1 5 9
8.
IToTpeburenu u ux cnpoc
ITocTaBmMKu U UX MOIIHOCTH | B1 B2 B3 B4
90 60 60 40
A1 80 4 4 7 5
Az 110 2 3 6 8
Az 50 5 1 5 9
9.
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[ToTpebutenu u Ux crpoc

ITocTaBmmku ¥ UX MOIHOCTH | B1 B2 B3 B4
60 40 90 60
Az 90 4 4 7 5
Az 120 2 3 6 8
A3z 50 5 1 5 9
10.
IToTpeburenu u Ux cnpoc
ITocTaBmmky 1 X MOIHOCTH | Bi1 B2 B3 B4
70 60 90 60
Az 80 4 4 7 5
Az 120 2 3 6 8
Az 50 5 1 5 9
11.
IToTpeburenu u ux cnpoc
IToctaBnmku 1 X MomHOCTH | B1 B2 B3 B4
60 40 80 60
Az 50 4 4 7 5
Az 80 2 3 6 8
Az 120 5 1 5 9
12.
[ToTpeOuTtenu u ux Crpoc
ITocTaBmmky 1 BX MOIMHOCTH | B1 B2 B3 B4
40 100 60 60
Az 50 4 4 7 5
Ao 80 2 3 6 8
A3z 120 5 1 5 9
13.
IToTpeburenu u ux cnpoc
ITocTaBmmKky 1 BX MOITHOCTH | B1 B2 B3 B4
90 60 60 40
A1 50 4 4 7 5
Az 80 2 3 6 8
Az 100 5 1 5 9
14,
IToTpeburenu u ux cnpoc
ITocTaBmMKU U UX MOIIHOCTH | B1 B2 B3 B4
60 40 90 60
A1 50 4 4 7 5
Az 60 2 3 6 8
Az 120 5 1 5 9
15.
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[ToTpebutenu u Ux crpoc

ITocTaBmmku ¥ UX MOIHOCTH | B1 B2 B3 B4
40 60 80 60
Az 60 4 4 7 5
Az 80 2 3 6 8
A3z 120 5 1 5 9
16.
IToTpeburenu u Ux cnpoc
ITocTaBmmky B X MOITHOCTH | Bi1 B2 B3 B4
60 40 90 60
Az 100 4 5 6 7
Az 80 4 9 3 2
Az 50 6 5 2 3
17.
IToTpeburenu u ux cnpoc
IToctaBnmku 1 X MomHOCTH | B1 B2 B3 B4
40 100 60 60
Az 120 4 5 6 7
Az 80 4 9 3 2
Az 50 6 5 2 3
18.
[ToTpeOuTtenu u ux Crpoc
ITocTaBmmKky 1 BX MOIMHOCTH | B1 B2 B3 B4
90 60 60 40
Az 130 4 5 6 7
Ao 80 4 9 3 2
A3z 50 6 5 2 3
19.
IToTpeburenu u ux cnpoc
ITocTaBmmKky 1 BX MOITHOCTH | B1 B2 B3 B4
60 40 90 60
A1 120 4 5 6 7
Az 70 4 9 3 2
Az 50 6 5 2 3
20.
IToTpeburenu u ux cnpoc
ITocTaBmMKu ¥ UX MOIIHOCTH | B1 B2 B3 B4
40 80 90 60
A1 120 4 5 6 7
Az 80 4 9 3 2
Az 50 6 5 2 3
21.
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[ToTpebutenu u Ux crpoc

ITocTaBmmku ¥ UX MOIHOCTH | B1 B2 B3 B4
60 40 90 60
Az 80 4 5 6 7
Az 120 4 9 3 2
A3z 70 6 5 2 3
22.
IToTpeburenu u Ux cnpoc
ITocTaBmukyu 1 uX MOIIHOCTH | B1 B> B3 Ba
40 90 70 60
Az 80 4 5 6 7
Az 110 4 9 3 2
Az 50 6 5 2 3
23.
IToTpeburenu u ux cnpoc
IToctaBnmku 1 X MomHOCTH | B1 B2 B3 B4
90 60 60 40
Az 90 4 5 6 7
Az 120 4 9 3 2
Az 50 6 5 2 3
24.
[ToTpeOuTtenu u ux Crpoc
ITocTaBmmky 1 BX MOIHOCTH | B1 B2 B3 B4
60 40 90 50
Az 80 4 5 6 7
Ao 120 4 9 3 2
A3z 50 6 5 2 3
25.
IToTpeburenu u ux cnpoc
ITocTaBmmKky 1 BX MOITHOCTH | B1 B2 B3 B4
40 50 90 60
A1 80 4 5 6 7
Az 120 4 9 3 2
Az 60 6 5 2 3
26.
IToTpeburenu u ux cnpoc
ITocTaBmMKy U UX MOIIHOCTH | B1 B2 B3 B4
60 40 80 60
A1 50 4 5 6 7
Az 80 4 9 3 2
Az 110 6 5 2 3
27.
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[ToTpebutenu u Ux crpoc

ITocTaBmmku ¥ UX MOIHOCTH | B1 B2 B3 B4
40 90 100 60
Az 50 4 5 6 7
Az 80 4 9 3 2
A3z 120 6 5 2 3
28.
IToTpeburenu u Ux cnpoc
ITocTaBmukyu 1 uX MOIIHOCTH | B1 B> B3 Ba
90 60 90 40
Az 50 4 5 6 7
Az 80 4 9 3 2
Az 120 6 5 2 3
29.
IToTpeburenu u ux cnpoc
IToctaBnmku 1 X MomHOCTH | B1 B2 B3 B4
60 40 90 70
Az 50 4 5 6 7
Az 70 4 9 3 2
Az 120 6 5 2 3
30.
[ToTpeOuTtenu u ux Crpoc
ITocTaBmmky 1 BX MOIHOCTH | B1 B2 B3 B4
40 60 90 80
Az 50 4 5 6 7
Ao 80 4 9 3 2
A3z 120 6 5 2 3
3amaua 6

HCHOJ’IBI{YSI MHWHUMAKCHBIC CTPATCTHUH, ONPCACIINTb BEPXHIOO U HUKHIOIO ICHY UTPHI,

3aIaHHOM IJIATEKHOW MAaTPULIEH, IEHY UT'PBl U ONITUMAJIbHBIE YACTHIE CTPATETUN UTPOKOB.

1 4] 5| 1
1] 2] -2
6| 7| 3
2 5/ 3| 1
21 ol -2
71 5] 3
3.] 5] 3| 4
4] 2| 3
71 5| 6
4.1 1] 3] 4]

8. | 4] 1] s
3] 2] 5
6] 1] 8
9. o] 1] 6
1] o] 7
2] 1] 8
10. | 3] -1] 6
6] 2] 9
5] 1] 8
11. | 8] 17| 11]

15.

16.

17.

5| 0 7
3| -8 -1
6 1| 8
1] 7] 3
21 41 0
6]12]| 8
13| 9] 15
2| 6] 0
6] 2| 8
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4 6 7 6| 15 9 3| 4| 5

3 5 6 5| 14 8 6| 7| 8

5 7 3 4 12 8 4| 11 19 8| 41 10
0| 4| -3 41 -8 -1 3| -1 5

9 5 6 5 1 8 6| 2| 8

6 5| -2 7 13 1) -7 2 20 4| -2| 5
4| -3 6 3| -3 6 7 1| 8

6| -1 8 51 -1 8 5| -1 6

7 1| -7 4 14 3 7 0 21 8| -2| 5
6 0 3 6| 10 3 11 1) 8

5| -1 2 5 9 2 10 O 7

22. 5| -2 3 25. 7 -1 -2 28. 0| 4| 3
1] 6| -1 0 6 5 1| 5| 4

6| -1 4 -1 5 4 -1 3] 2

23. 7 1 8 26. 0 5 3 29. 8 11 9
0| -6 1 1 6 4 2| 5| 3

3| -3 4 4 9 7 71 0| 8

24. 0 5 3 27. 6 5 7 30. 5 11 9
5] 10 8 2 1 3 2| 6] 2

1 6 4 7 6 8 4|1 0| 8

3amaua 7

OnpenenuTh BEpXHIO M HUKHIOIO LIEHY WIPbI, 3a/laHHOM IMJIaTeKHON MaTpuied. YIpOoCTHTb
UTpy, €CIM 3TO BO3MOXKHO. HallTu pelneHune B CMEIIaHHBIX CTpaTerusiX IpapUuecKku U ¢
MIOMOUIBIO CUMIUIEKC-METO/1A.

1. (4 |16 [-8 |1 11. (3 [8 [0 |2 21. [4 [3 |0 |-2
5 [12 |20 |8 4 |-2 |20 |12 3 |1 [8 |2
2. |5 |-1[-11]-6 12. [-1 [14 [-1 |-6 22. |1 |11 ]-2 |-4
-4 |6 |5 |2 11 |10 |5 |-2 3 |10 [-8 [12
3. |10 [-2 [10 |18 13. [4 |6 [12 |8 23. |4 |6 |2 |8
4 |21]22 |8 7 |10 [4 |13 1 |4 [5 |3
4. |10 [6 |-18 |18 14. |0 |12 |-2 |-8 24. [10 [14 |-8 |8
4 |2 |10 |8 2 |8 4 |-2 7 |10 |-4 |13
5. 17 |3 |5 |-11 15. [11 [-4 [4 |1 25. [2 ]9 [3 |7
3 |2 |2 |5 3 |2 14 |5 8 |7 [9 |6
6. |11 |-4 [8 |17 | 16. [2 [3 [-2 |7 | 26. |1 |7 |2 |9

34



10.

CoNoOAWNE

3 16 [2 [5 | 8 [-3]1 [6 | (9 [12]7 [3
15 [-5 |11 |3 17. [2_[3_[3 |7 27. [-1 ]9 [3 [7
7 |3 |5 |11 4 1 2 |1 9 |1 |7 |13
1 [31 ]23 |17 18. [5 [-1 |5 |14 28. [ [15 [5 |15
12 [7 |11 |14 4 |13 |5 |7 4 |7 |15 ]9
3 [15 [15 [-15 19. [10 [7 [4 |9 20. [10 [2 [14 ]9
4 |23 |11 |21 4 |23 |6 |2 5 |9 |3 |3
102 [11 ]9 20.[3 [4 [7 |2 30 [2 [8 [1 [3
5 |7 |3 |7 5 |1 |3 |9 5 |2 |3 |3

33[[31-[1/[5[ AJIA MPpOBEACHUS HpOMe)KyTOqHOﬁ aTTeCTallumn

Bonpocsl k 3auerty
DNEeMEHTHI aHAIMTUYECKOW T€OMETPUU B N-MEPHOM IIPOCTPAHCTBE.
['paduueckuiit MmeTos perieHus 3a1a4 JUHEHHOTO IPOrpaMMUPOBAHHUS.
CaoiicTBa 33124 JINHEWHOTO MPOTPaMMUPOBAHUA.
MeTto UCKyCCTBEHHOTO Oa3uca.
CHUMILIIEKCHBIA METO/I.
JIBOMICTBEHHOCTB B IMHEHHOM IIPOIrPAMMHUPOBAHNH.
3agaya 00 UCIOJIB30BaHUU PECYPCOB.
TpancnoprHas 3axaya.
[lenouncieHHOE TPOrPaMMUPOBAHHUE.

. 3agaum TpoOHO-TMHEHHOTO MTPOrPaMMHUPOBAHUSI.
. 3a/1a4M HEJIMHEHHOTO IPOrPAMMUPOBAHMUSL.

. OCHOBHBIE TIOHATHS TEOPUU UTP.

. Knmaccuduxkarnus urp.

. @opMasIbHOE NIPEICTABICHUE UTP.

. MaTpu4Hble UTpBHI.

. CMel1aHHbIE CTPATETHH.

. MaxxopupoBaHue (JOMUHUPOBAHHUE CTPATETHI).
. MeTozp! pelieHnss KOHEUHBIX UTP.

. AHTOTOHUCTUYECKHUE UTPBHI.

. Irpbl ¢ BBIMYKJIBIMU (DYHKLIMSMH BBIUTPBILIIA.

. beckoanuuoHHbIE UTPBHIL.
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Cxema cOOTBeTCTBHSI THIOBBIX KOHTPOJbHBIX 3aJaHUH M OLEHUBAaeMbIX 3HAHUIA,
YMeHHil, HABBIKOB M (WJIH) ONbITA JAeSATEJbHOCTH, XAPAKTEPHU3YIOUIUX ITANbI
(opMupoBaHus KOMIETEHIHA

YMEHUS U HaBBIKHU B
peIMeTHON 00macTu
P pEILICHUU
npodeccuoHaNbHBIX
3a/1a4y

IToka3zarenu
No @opmmpyemas copmpo- TumnoBoe KOHTPOJILHOE 3aJIaHUE
KOMIIETEHIUS BaHHOCTH
KOMIIETEHIINHU
I1K-1. Criocoben MK-1.1. Bormpocsr k 3adeTy
OCBaMBaTh U
HCIIOJIB30BaTh InK-1.2
TeOpeTquCKI/Ie 3HAHUS TeMaTI/IKa SHGKTpOHHBIX KOHCIICKTOB
1 Y TIPAKTUYECKHE
IK-1.3

[IpakTrueckue 3anaHus
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