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1 Ileanb AMCHMIJIMHBI.

Heasto wu3yueHuss aucuuiuimHbl «lccnenoBanue omnepanuiiy —sBiuseTcs (OpPMHpPOBAHUE
MaTeMaTU4eCKOW  KOMIIETEHTHOCTH B 00JIacTH  NPUMEHEHHUS  MAaTeMaTHYeCKUX U
KOJMYECTBEHHBIX METOJOB [UJIi MOJCJIMPOBAHUS CHUCTEM, aHalIM3a HMX XapakTEPUCTHUK U
NPUHATUS ONTUMAJIbHBIX PEIICHUH, a TaK’Ke HAaBBIKOB, YMEHHUN U TOTOBHOCTU HCIIOJBb30BAaHUS B
Oynymieit mpodecCHoHaNbHON ACSITELHOCTH MOMTyYEeHHBIX 3HAHUH.

B xoje u3ydeHust TUCUUILTAHBI OyIeT cChOpMHUPOBaHA KOMITCTCHITHS :

IMIK-1 (cmocobeH WCHONB30BaTh CIEIUANBHBIC HAYYHBIC 3HAHUSA JUCIUIUIMH TPOdUs
"Maremaruka" B e1aroruiuecKon JesITeIbHOCTH).

1.1 ®opMupyembie KOMIIETEHINHA
Tabmuna 1 - @opMupyeMbie TUCITUILUIMHON KOMITETEHITUU

HpO(i)eCCI/IOHaJ'ILHLIX 3aJga4

HaumenoBanue Buna HaumenoBanue Kox 1 Ha3BaHMe KOMITETECHITNH
KOMIIETEHIIUU KaTeropuu (TpyIisl)
KOMIIETEHIINH
[Mpodeccrnonanbhas [Mpodeccnonansuas IK-1- Criocoben OCBaMBaTh u
UCIIOJIb30BAaTh TEOPETHYECKHE 3HAHWUS H
MPAKTUYCCKHE YMEHUS W HABBIKM B

NpPeAMETHOM  0o0JacTH MO  MPOQHUITIO
"Matemaruka" pu peleHnn

1.2 UnaukaTtopbl 10CTHKEHUS] KOMIIETeHIH
Tabnuia 2 — UnaukaTopsl JOCTHKEHHS] KOMIIETEHIIUH, (OopMUpyeMble AUCIUILITMHON

Kon u Ha3Banue WNHauKkaTophl JOCTHKEHUS JIMCUMIITUHBL U IPAKTHUKH,
KOMIIETECHIUU kommneteHiuu mo OITOTT dhopmupyromme KOMIETEHITUIO
OITOIT
[IK-1 (Cnocoben ocauBath | I[1K-1.1 3Haer KM.07.01.01 JIuneiinas anredpa u
U UCTIOJIb30BaTh CTPYKTYpY, COCTaB U anreOpandecKkue CTPyKTYpbl
TEOPETUYECKNE 3HAHUS U IUNAKTUYECKUE €IUHUIEI K.M.07.01.02 TI'eomerpus
MIPAKTUYECKUE YMEHUS U MpeIMETHOM 00MacTH K.M.07.01.03 Marematuueckuii
HAaBBIKM B IIPEIMETHON "Matemaruka" aHaIu3
00J1acTH 1Mo NpoduITo (mpenogasaemoro npeamera) | KM.07.01.04 Teopus uucen
"Matematuka" nmpu [K-1.2 Ymeer KM.07.01.05 Anrebpa
peleHnn OCYILECTBIISATH OTOOP MHOTOUJIEHOB
po¢eCCHOHANBHBIX 331a4). | Y4eOHOTO COJEP KaHUS K.M.07.01.06 DnementapHas
IIpeIMETHOM obmacTu MaTeMaTHhKa
"Maremaruka" s ero K.M.07.01.07 duckperHas
pean3alyy B pa3IMuHbIX MaTeMaTHhKa
dhopmax oOyueHus B K.M.07.01.08 Teopus
COOTBETCTBUH C n300pakeHui
tpeboBarusimu GI'OC OO K.M.07.01.09 Marematnueckas
IIK-1.3 JlemoHCTpUpYET JIOTHKA
yMEHHUE pa3padaThiBaTh MO K.M.07.01.10 Teopus
MpeIMETHOM obmacTu BEPOSTHOCTEN U MaTeEMaTHIECKas]
"Maremaruka" pa3inuHbIE CTaTUCTUKA
(hopMBbI y4eOHBIX 3aHATHH, KM.07.01.11 OuenuBanue u
MIPUMEHSTh METO/IbI, IPUEMBl | MOHUTOPUHT 00pa30BaTEIbHBIX
U TEXHOJIOTMU 00yUYeHHUs, B Pe3yIbTaTOB 00YYAIOLIETrOCs! MO
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Kon u Ha3ssanue
KOMIIETEHIINHA

HNuaukaropel JOCTUXEHUS
koMmrereunuu mo OITOIT

I[I/ICI_II/IHJII/IHBI " IPAaKTUKH,
(hopmupyrommre KOMIETSHITUIO
OI1OIT

TOM YHCIIC I/IH(l)OpMaHI/IOHHI)IC

MaTeMaTuKe

K.M.07.01.12 Maremaruka B
UCTOPUYECKOM Pa3BUTUU
K.M.07.01.13 YucneHHbie METOJIbI
K.M.07.01.14 Martematuueckue
METO]IbI 00pabOTKH PE3yIbTATOB
HAYYHBIX HCCIIE0BaHUN
KM.07.02  Meroauka o0y4eHus
no npoduito "Marematuka"
K.M.07.05(Y) Texnonoruueckast
npakTtuka. CTanaapTsl
MaTeMaTHYECKOH MO OTOBKH
HIKOJIEHUKOB

KM.07.06  AxryanbHble
po0sieMbl 00y4YEeHHs] MaTeMaTHKe
K.M.07.1B.01.01 Pemenue
3a/1a4 rocyAapCTBEHHOM UTOTOBOM
aTTeCTaliy 110 MaTEMAaTHKE
K.M.07.1B.01.02 Pemenne
KOHCTPYKTHUBHBIX 33144
IUTAHUMETPHUH

K.M.09 [IpakTuka
K.M.09.02(IT) [Tenaroruveckas
npakThka. OCHOBHAs IIKOJIa
K.M.09.03(IT) ITenaroruueckas
npaktuka. Crapiias mkosa
K.M.09.04(I1n)

[TpenuruioMHas mpakTUKa
K.M.10 I'ocynapcrBenHnas
WUTOTOBAs aTTECTAIUS
K.M.10.01(I") IToaroroBka k caaue
U cllava TOCYJapCTBEHHOTO
JK3aMeHa
K.M.10.02(/1) Bemmonnenue u
3aIUTa BBITYCKHOM
KBJIM(UKAITMOHHOMN pabOThI

1.3 3nanus, ymenus, HaBbIKU (3YB) no nucuuninHe
Tabnuna 3 — 3HaHus, yMEHHsI, HaBBIKU, HOPMUPYEMBIE TUCIUILINHON

Kon n na3Banne

I/IH)II/IKaTOpI)I JOCTHIXXCHU A

3HaHus, yMeHusl, HaBbIku (3YB),

KOMIICTCHITUN KOMIICTEHITUH, (hopMupyeMble TUCITUTUTMHON
3aKpEIUICHHBIE 32
JTUCHUIIINHOMN

[TIK-1 (Criocoben IK-1.1 3Haer 3HaTh:

OCBauBaTh U
UCIIOJIB30BaTh
TCOPCTUUCCKUC 3HAHUA U
MPAKTUYCCKUEC YMCHUA U
HAaBBIKU B HpeﬂMeTHOﬁ

CTPYKTYpY, COCTaB U
TMTAaKTUIECKUE €TNHUIIBI
MpeIMETHOM obiacTu
"Matemaruka"
(mpenogaBaeMoro

- HAQYYHOE€ COJIEP>KaHNE U COBPEMEHHOE
COCTOSIHHE MPEIMETHOM 001acTH
“UccnenoBanue onepanui’”’, 1exallee B
OCHOBE MPETOAaBAEMOT0 y4eOHOTO
npeamerta ‘“‘MartemaTtuka’




Kon u Ha3ssanue

HNupukaropel JOCTHXEHUS

3Hanus1, ymMeHusi, HaBblku (3YB),

KOMIIETECHIUH KOMITETEHIIUH, dhopmMupyembie TUCITUTUTHHON
3aKpeIUIeHHbIC 3a
JUCLIUILTUHON
o0acTu 1Mo MpoQIITIO peIMeTa) - METO/IbI TIPOBEACHUS HAYIHOTO
"Maremaruka" npu T1IK-1.2 VYwmeer WCCJICIOBAaHMS B TIPEIMETHON 00J1acTH

peleHuu
podecCHoHaATBbHBIX
3a7a4).

OCYIIECTBIISATH OTOOP
y4eOHOTr0 CoIep KaHUS
MpeAMETHOM o0nacTu
"MartemMaTuka'" g ero
peali3anyy B pa3IndHbIX
dhopmax oOyueHus B
COOTBETCTBUH C
tpeboBanusimu OI'OC OO

“Uccnenoanue onepanuii’;

YMeTs:

- UCTIOJIb30BaTh HAYYHbIC 3HAHUS
npeaMeTHon obactu “HccnenoBanue
onepaiuii” B earoruaeckoim
JESTENIbHOCTH 110 MPOIITIO
MOATOTOBKH;

- IPUMEHSTh HAy4YHbIC 3HAHUS
npeaMeTHoi obnactu “UccnenoBanue
orepanuii’ mpu pa3padoTke
00pa3oBaTeNBHBIX MPOTPaMM, PA0OUNX
porpaMM y4eOHbIX MPEAMETOB, KypCOB
BHEYPOUYHOM ESATEIbHOCTH;

Biaanets:

- METOJIJaM{ HAy4YHOT'O MCCJICIOBAHUS B
00JacTu UcCieI0BaHMS Olepalnii;

- crmocobaMu TMoNTydeHus: HHPOpMauu
O COBPEMEHHOM COCTOSIHUU Hay4HBIX
MCCJICIOBAHUIM B MPEIMETHOM o0acTu
“UccnenoBanue onepanuii”

2 O0bEM M TPYI0EMKOCTH JUCHUILIMHBI 110 BUAAM y4eOHbIX 3aHATHI. PopMBbI
NMPOMEKYTOYHOM aTTEeCTALMH.

Tabmuia 4 — O0beM U TPYJOEMKOCTh JUCITUIUIMHBI 10 BUJAM YUESOHBIX 3aHITHI

. O0BEéM yacoB 1o Gpopmam
OO0mas TpyA0€MKOCTh U BHUJIbI y4€OHOU paboThI 1O N —
JTMCLUIUIMHE, TPOBOIMMBIE B pa3HbIX (popmax OO 0300 300
1 O0miast Tpy1I0€MKOCTbh JUCIHUILIMHBI 72
2 KonTakTHas pabora 00yJaromuxcs ¢ npernoaaBaresieM (1o 38
BHJIaM Y4eOHBIX 3aHATHI) (BCEro)
AynuTopHas pabora (Bcero): 38
B TOM YHUCIIE!
JICKITUH 16
MPAKTUYECKHE 3aHATHI, CEMUHAPbI 22
MPAKTUKYMBI
nabopaTopHble paboThI
B MHTEPAKTUBHOU hopme 16
B DJICKTPOHHOU (hopme
BueaynutopHas pabora (Bcero): 34
B TOM YHCIIe, THAUBHIyalIbHAsl paboTa 00y4aroIIUXCs C
Ipero/iaBaTesieM
MOJITOTOBKA KYPCOBOM pabOThI/KOHTAKTHas paboTa
IpYyMNIIOBasi, UHAWBUIYAIbHAsL KOHCYJIBTAlUs U MHbIE BUbI
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yueOHO IesITeTbHOCTH, IPEAYyCMaTPUBAIOIIUE TPYIIIOBYIO
WU MHAWNBUYAJIbHYIO0 pad0Ty 00yJaronuXxcs ¢
MpenoiaBaTesiem)

TBOpYecKas padbora (dcce)

3 CamocrosTenpHasi pabota oOydaronuxcst (BCero)

34

4 TIpomexyTouHas arTecTanus 00yJaroIerocs

3a4CT

3. YueOHO-TeMAaTHYECKUI IJIAH M COJep:KaHue JUCHUIINHBL.
3.1 YueOHO-TEeMATHYECKUH IIJIAH

Tabnuna 5 - YuebHo-TeMaTuyecKuil I1ad 04Hoi popmbl 00yueHus

O6mas | TpyaoeMKOCTh 3aHsATHH (4ac.) dopma
Tpyno€ | OPO 300 TEKYLIErO
MKOCTB | AyIUTOpH Aynutop KOHTPOJIA U
r\i Pa3sjienibl ¥ TeMbl IUCHMILIUHBL | (6C€20 H. IPOMEKYT
= 110 3aHATUAM uac.) 3aHATUSA CPC 3aHATUSA CPC O4YHOU
= JIEKL] | TIp JIeK | mp aTTecTanuu
g aKT 1I. aKT yCcueBaeMo
S CTH
Cemectp 7
1 | JInHeiiHO€ 18 4 6 8 NunuBuny
NMPOrpaMMHPOBaHHUE albHOE
1 | UccnenoBanue onepanuii kax 8 2 2 4 3a1aHue
HayKa [MPUHATUSA
ONTUMAJIbHBIX PEIICHUM.
3agaun JUHEHHOTO
MpOrpaMMHUPOBAHUS U
QITOPUTMBI UX PEILICHHUS.
2 | AITOpUTM CUMIUIEKC-METO/IA. 10 2 4 4
JIBOMiCTBEHHBIE 3a/1a41
JIMHENHOTO
IpOrpaMMHUpPOBaHUS
II | TpancnopTHas 3aga4a 16 4 4 8 ‘ 402 910%0:)201 0%
3 | 3akpsITas TpaHCIOpPTHAsS 8 2 2 4 albHOE
3a/1a4a 3a/1aHue
4 | OTKpbITast TpAaHCIIOPTHAS 8 2 2 4
3a/1a4a

III | HeauHeliHOe 1 18 4 6 8 105910%0:1%910%
AUHAMMYECKOE albHOE
NMPOrpaMMHPOBaHHUE 3a/1aHue

5 | 3agayy HEIUHEHUHOTO 10 2 4 4
MIpOrpaMMHUPOBAHUSI.
I'eomeTpuyeckas
MHTEpIpETaLHMs.

6 | 3agaun TMHAMHYECKOTO 8 2 2 4
IPOrpaMMHUPOBAHHUSI.

IV | DnemeHTHI TeOpUM 20 4 6 10 1405010%0:1%910%
MATPUYHBIX UT'P U TEOPUH anbHOE
CHCTEM MacCCOBOI0 3a/1aHle
00CyKMBAHUS




O6mas | TpyaoeMKOCTh 3aHsATHH (4ac.) dopma
Tpyao€ | OdO 300 TEKYILErO
MKOCTB | AyIUTOpH Aynautop KOHTPOJIA U
E Pa3nensl U TEMBI OUCIHUAILINHEI ( 6ceco . H. IIPOMEXKYT
5 110 3aHATHIM uac.) 3aHATHS CpC |33ATHA | OYHOMU
Clr:)[ JIEKL | mp JIEK | IIp arTecTanuu
2 aKT 1. aKT yCcueBaeMo
= CTH
Cemectp 7
7 | DneMEeHTbI TEOpUHr 8 2 2 4
MaTPUYHBIX UTP
8 | DJIeMEHTBI TEOPUHU CUCTEM 10 2 4 4
MaccoBOTO 00CITy>KUBaHUSI.
OHOKaHAJIbHbBIC U
MHorokaHainsHbie CMO ¢
oxxunanuem. O0cyKrUBaHHEe
C OTKa3aMH, OKHJaHHSIMH,
npuoputeTamMu. ONTUMHU3ALIUS
00CITy)KBaHUA.
IIpomexxyTodHas aTTecTarus - 3a4eT
HNTOI'O no cemectpy 72 16 | 22 | 34

3.2. Conepxxanue 3aHATHI 110 BUIAM y4eOHOIl paboThI

Tabnuua 6 — CopeprkaHue TUCHUILIMHBI

Ne | HaumenoBanue paszaena,
II/II | TEMBI JUCLUILINHBI

ConeprkaHue 3aHATUS

Cemectp 8

Cooepotcanue 1eKYUOHHO20 Kypca

1

JInHelHoe NporpaMMHpoOBaHue

1.1 | UccnenoBanus onepanuii
KaK HayKa MPUHSITHS
ONTUMAaJIbHBIX PEIICHUM.
3aza4uu JTMHENHOTO
MIPOrpaMMHUPOBAHUS U
QITOPUTMBI UX PELICHHUS.

[Tpenmer u 3aaun uccneaosanus onepanuil. Kinaccudukanus
MoJIeJIeN HccieloBaHus onepanuil. Matemaruueckue
MOJIEJIH: TIOHSATUE, BU/IbI, IPUHIIUIIBI IOCTPOEHUS, 3TAIIbI.
OnTuMu3alMoHHbIE 33714 B HayKe U TeXHUKe. [Iprumepsl
TUINOBBIX 3a7a4. OTHOKpUTEpUaIbHAs U
MHOTOKpHUTepHanbHas onTuMusanus. [loctpoenue kpurepus
s pexktuBHOCTH. TpeOoBaHUs K BEIOOPY KpUTEpUS

s dexTuBHOCTH. BekTopHbIit KpuTepuit 3pPeKTUBHOCTH.
Teopust TMHEWHOTO MPOrpaMMHUPOBaHUsA. AJITOPUTM
IIOCTPOEHUS MaTeMaTHueckoi moaenu. Knacce 3anay,
MPUBOJUMBIX K 3a]jaue JMHEHHOTr 0 IpOrpaMMHUpPOBaHUs
(3JIIT). 'eomeTpuyeckas MHTEpIIpETALINS 331a4 JUHEHHOTO
IPOrPaMMHUPOBAHUS.

1.2 | Anroput™m cuMILIEKC-
MeTojia. /[BoricTBEHHbIE
3aJ1a4M JJUHEHHOTO
MIPOrpaMMHUPOBAHHUS.

ITonsTue L[EJIEBOM byHKIIU u OrpaHUYCHUM.
Anrebpanueckass ~ GopMynMpOBKa  3amayd  JIMHEWHOTO
nporpaMMupoBaHusi B oOmeM Buje. CBOHCTBa perieHuit
3a/1a4 JIMHEWHOr0 NMPOrpaMMHUPOBAHUA. AJITOPUTM CUMILIEKC-
METOJa. ANTOPUTM IIOCTPOEHHUS JBOWCTBEHHBIX 3ajad.
Penrenue JIBOMCTBEHHOU 3a/1auu JIMHENHOTO




HaumenoBanue paznena,

Coneprxanue 3aHATUS

/Tl | TeMbl AUCLUHUILIIMHBI
MIpOrpaMMUPOBAHUSL; HAaxO0XJICHUE o PEIICHUIO
JIBOMCTBEHHOM  3aJayu,  pelIeHue  MpsSMOW  3a7adM.
DKOHOMHYECKAsi HUHTEpIIpETalusl MEPEMEHHBIX U PEHICHUI
BOMCTBEHHOH 3a1a4H.
2 TpancnopTHas 3aqa4ya
2.1 | 3akpsbITasi TpaHCIIOPTHAS HaxoxxeHne OmopHOro IUlaHa IIOCTABOK TPaHCIOPTHOM
3a/1a4a 3amaun. Kpurepuii ONTUMaJIbHOCTM IUIaHA M OLICHKA
CBOOOIHBIX KJIIETOK. METO 1 MOTCHIIMATIOB.
2.2 | OtkpsiTas TpaHcnopTHas | OTKpbITast TpaHCOPTHAA 3aAa4a. MeTo1 MOTeHIMAIOB.
3aj1a4a
3 HesinHeliHOe ¥ TMHAMIYECKOE IPOrPAMMHUPOBAHUE
3.1 | 3agaun HETMHEHHOTO [locTaHoBKa 3aaud HEJIMHEMHOrO0 MPOrPaMMHPOBAHUS B
MPOrPAMMHUPOBAHMUSL. obmem Buzae. OcHoBHble TOHATHA. OO0JaCTh TOMYCTUMBIX
I'eomerpuyueckas peLIeHuil. ['eomeTpuueckas MHTEpIpETaLNs 3a1a4
WHTEpIIpEeTaIus 3a1a4 HEJIMHEHHOTO MPOrpaMMUPOBaHUs. AJITOPUTM pELIEHUs 3a/1a4
HEJIMHEWHOT O HEJIMHEHHOT0 NPOrpPAMMHUPOBAHMUS METOJOM MHOXKUTEIEH
IPOTPaMMHUPOBAHHS. Jlarpamxka. [D'paguentHbie MeTonsl. MeTton mTpadHBIX
Meroasl penieHus 3a1au byHKIHi.
HEJIMHENHOTO
MIPOrpaMMHUPOBAHUSI.
MeTto1 MHOKHTENEHN
Jlarpanxa. [ pagueHTHBIE
METOJIbI.
3.2 | 3apaun JUHAMUYECKOTO 3anaun JTUHAMHAYECKOTO MIPOrpaMMHUpPOBaHUSI.
MIPOrpaMMUPOBAHMUSL. MHoromaroBsle 3a/1a4u OpUHATUSA pemeHnil. PopMyaupoBKa
3alayd  IUHAMHYECKOTO IPOTPaMMHUPOBAHUS, IPUMEPHI
(3amaun pacrpesieNieHus PecypcoB, YIPABJICHHS 3alacami,
ceTeBble). 3amavya O MyTemeCTBUU. MeTo] AMHAMUYECKOTO
nporpammupoBaHusi. [IpuHIUN oNTHUMaNBHOCTU U (DYHKITHS
bennmana. Obmas XapaKTEePUCTHKA 3a/ady, ux
SKOHOMHUYECKAs U TeOMEeTpHUecKasi HHTepIpeTalus. 3aaada o
pacupeieseHuy CPEACTB MEXKAY MPEANPUITUSIMHU.
4 DJ1eMEeHThI TEOPUHM MATPUYHBIX UT'P M TEOPUHU CHCTEM MACCOBOI0 00CTYKUBAHUSA
4.1 | DnemMeHThl TEOPUHU OcHOBHbIE TIOHATHUSL Teopuu Urp. Urpel ¢ HyneBoil cyMMON.
MaTtpudHbIX urp. Urpei co | Urpet ¢ uucteiMu  crpaterusiMu. [lmatexnass wmatpuiia.
CMEIIaHHBIMHU MakcuMuH, MHUHUMAakc, pemieHue urpel. Hrpel  co
CTpaTEeTUsIMH. CMeEIIaHHBIMHU CTpaTeTUsIMH. I'eomerpuueckas
MHTEpIPETALMs PELICHUS UTPBIL.
4.2 | Dnementsl Teopuu cucteM | OnHOKaHaNbHbIE M MHOrokaHaibHble CMO ¢ oxugaHuem.

MacCOBOTO
00CITy)KMBaHUS.
OnHOKaHAIBHBIE U
MHOTOKaHaJbHbIC
CHCTEMBbI MacCOBOTO
o0ciyxuBanus (CMO).
OO6cnyxuBaHue ¢
OTKa3aMH, OXKHIAHUSIMH,
npuopureramu. Meros

OOGcnyxuBanne ¢ mpeumymectBamMu. OJHOKaHAIBHBIE U
MHOTOKaHAJIbHBIE ~ CHCTEMBI ~ MacCOBOTO  OOCITY>KHBaHUS
(CMO). OcHoBHble ioHATHUS U onpenaeneHusd. [lyaccoHoBckuii
MOTOK coObITHH. OOCIyXKMBaHWE C OTKa3aMH, OXKHJIAHHIMH,
npuoputeramMu.  Ontumuzanus — oOciuyxuBaHus. MeTojq
MMHUTAMOHHOTO MozaeupoBanusi CMO. OCHOBHBIE MOHSTHA.
AJTOPUTM pelIeHHUS.
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HaumenoBanue paznena,
TEMBI TUCITAILINHEBI

Coneprxanue 3aHATUS

UMUTALIMOHHOTI'O
MoaenupoBanusi CMO.

Cooepotcanue npakmuieckux 3aHsAMul

1 JInHeliHOe MporpaMMHupoBaHHe

1.1 | UccnenoBanus onepanuii | MaremaTuueckue MOJIEIU: TIOHATHE, BUABI, IPUHIIUIIBI
KAK HayKa MIPUHATHS IIOCTPOEHHUS, dTanbl. ONTHMU3ALMOHHBIC 3aJa4X B HAYKE U
ONTUMAJIbHBIX PEIICHUH. TexHuke. [IpuMepsl TUIIOBBIX 3a4a4.
3aza4yu JIMHEHHOTO OpHokpuTepHanpHasi 1 MHOTOKPUTEpUAJIbHAS ONTHUMHU3ALUS.
[IPOrpaMMHUPOBAHUs U [Toctpoenne xpurepus 3dpdexruBHoctu. TpebGoBaHus K
QJITOPUTMBI UX PEeLICHUs. | BbIOOpY KpuTepus >QQPeKTUBHOCTH. BekTopHBIN KpuTepuit

spdexTuBHOCTH. ['eomeTpuueckass HWHTEpHpeTanus 3amad
JMHENHOT O IIPOrpaMMUPOBaHUS. Pemenue
ONTUMM3AIMOHHBIX 33/7a4 B 3JIEKTPOHHBIX TaOiMLax: 3ajaaya
ONpEACIICHUsI ONTHUMAJIBHOIO aCCOPTUMEHTA IPOMYKLUH,
3ajjadya TPOBEPKHM COATAaHCHUPOBAHHOCTH TIUIAHA, 3ajgada o
packpoe, 3a7a4a 0 CMeCsX.

1.2 | Anroput™m cuMILIeKc- [TonsTHE 1I€NEeBON PYHKIIUN U OTPAHUYCHUI.

METOJ1a. Anrebpanueckas pOpMyJIHPOBKA 3aJa4 JIMHEHHOTO
pOrpaMMHUpPOBaHUs B 001eM Buje. CBOWCTBA peIICHUN
3aJa4 JUHEHHOr0 IPOrpaMMUPOBAHUA. AJITOPUTM CUMILIEKC-
METOJA.

1.3 | JIBOMCTBEHHBIC 3a1a9H AJITOPUTM MTOCTPOEHUS IBOMCTBEHHOM 3a/1a4H.

JIMHEWHOT' O Hecummerpuunsle nBolicTBEHHbIE 3a1a4i. OCHOBHBIE

IIPOrpaMMHUPOBAHHSL. TEOPEMBI JBOMCTBEHHOCTU U UX DKOHOMUYECKOE CONECpKAHUE.

2 TpaHncnopTHas 3agauya

2.1 | 3akpsbITasi TpaHCIOPTHAS OKOHOMHUKO-MaTeMaTu4eckasi MoJieib TPaHCIOPTHOM 3ajauu.
3a1a4a HaxoxneHne OmOpHOro IulaHa IIOCTaBOK TPAaHCIIOPTHOMN

3agaud. Kpurtepuii oONTUManbHOCTH IJIJaHA MW OLICHKA
CBOOOJIHBIX KJIETOK. MeTo/1 MOTEHIMAJIOB.

2.2 | OTkpbiTas TpaHcnopTHass | OTKpbITas TpaHCIOpPTHas 3ajada. PemieHue 3amay  Ha

3aa4a ONpEIEICHUE  ONTUMAJIBHOIO  IUIAaHA  IIEPEBO3OK B
AJIEKTPOHHBIX TAOJINIIAX.

3 HeimHeitHoe 1 JMHAMHYECKOE IPOrPaAMMHPOBaHKe

3.1 | 3agaun HEIMHEWHOTO ITocraHoBKa 3amayv HEIWHEHHOrO MPOrPAMMHUPOBAHMS B
MIPOrpaMMHUPOBAHUSI. obmem Buzae. IlocTpoeHne MmaremaTHyecKux MoeNeH.
I'eomerpuyeckas AnroputMm peleHus 3a/1a4u HEJIMHEWHOTO
WHTEpIIpeTanus 3a/1a4y IPOrpaMMHUPOBaHUS c TTOMOIIIBIO r€OMETPUYECKON
HEJIMHEUHOT O MHTEPIIPETALNH.

MIPOrpaMMHUPOBAHUSL.

3.2 | Meronap! penieHus 3a1a4 ANTOpUTM pelIeHus 3a/1a4 HEMMHEWHOTO MPOrpaMMHUPOBaHUS
HEJIMHEITHOTO METOJIOM MHOXUTene Jlarpanxka. ['pagueHTHbIE METOMBI.
IIPOrpaMMUPOBAHHUS. Anroput™ MeToa MTpapHbIX QYHKIHA.

MeTtox MHOKHTENEH

Jlarpanxa. I'panueHntHble

METOBL.

3.3 | 3agaun AMHAMHYECKOTO @opMyIMpOBKa 3a/1a4l TMHAMUYECKOTO NPOrpaMMHUPOBAHMS,
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MaccoBOTO
00CITyKUBaHUSI.
O6cmyxuBaHue ¢
OTKa3aMu, OXKHUJIaHUSIMU,
IPUOPUTETAMH.

MeTto ”MHUTAIIMOHHOTO
Mozenuposanusi CMO.

Ne | HaumenoBanue paznena,

Coneprxanue 3aHATUS

/0 | TeMbl AUCHUIUIMHBI
IIPOrpaMMHUPOBAHHUS. IpUMephl (3aJaud pacHpelesIeHUusT PECYpPCOB, YIPABICHUS

3amacamu, ceteBble). [locTpoeHne MaTeMaTHUYeCKUX MoJeIe.
3ajaya 0  IyTewecTBUUM.  Merox  AMHAMUYECKOTO
nporpaMMupoBanus. [IpyuHIMD onTHManbHOCTH M (QYyHKIMS
bennmana. Oomas XapaKTepUCTHKA 3azad, ux
HDKOHOMHYECKASI U T€OMETPUYECKasi MHTepIpeTanus. 3azaqa o
pacnpeielIieHuu CPEACTB MEKIY MPEANIPUATUSIMHU.

4 JIeMeHTbI TEOPUU MATPUYHBIX UT'P U TEOPHH CHCTEM MAaCCOBOI0 00CTYKUBAHMS

4.1 | DnemeHTHI TEOPUU OcHoBHbIE NOHATUSA TeopuH urp. Wrpel ¢ HyneBol CyMMOIl.
MaTpuuHbIX Urp. Urpst co | Urpel ¢ uuctbiMu  cTparerusmu. Ilmarexnas wmarpuna.
CMEIIaHHBIMU MakcuMuH, MHMHHUMakc, pemieHue urpel.  Hrper  co
CTPaTErUsMH. CMEIIaHHBIMU CTPaTErusiIMH. I'eomerpuueckas

MHTEpIIPETALMS] PEIICHUS UTPBI.

4.2 | Dnementsl Teopuu cucteM | OnHOKaHaNbHBIE W MHOrokaHaibHble CMO ¢ oXujgaHueM.
MaccoBOI0 OO6cnyxuBaHue ¢ npeumyuiectsamu. OrpeseneHue Tumna
00CITy)KUBaHMUSL. cuctembl. O/IHOKaHaJIbHbIE U MHOTOKaHAJIbHBIE CHCTEMBI
OnHoKaHaIbHBIE U maccoBoro obcmyxkuBanusg (CMO). OcHOBHbIE MOHSTHS U
MHOT'OKaHaJIbHbIE onpezeneHus. [lyacCOHOBCKMI TOTOK COOBITHIA.

CHUCTEMBI MacCOBOTO
obciyxuanus (CMO).
4.3 | Dnementsl Teopuu cucteM | OOcayKMBaHUE C OTKa3aMM, OXUAAHUSIMH, MPUOPUTETAMH.

OnTtumuzanuss  oOcinykuBaHus. MeTog  HMMUTALMOHHOTO
monenupoBanuss CMO. OcHOBHblE MOHATHS. AJNTOpUTM
peLeHus.

[IpomexxyTouHas arrecranus — 3a4eT

4 Tlopsiiok OLEHMBAaHUSl YyCIeBaeMOCTH W C(POPMHUPOBAHHOCTH KOMIIETEHIIUMH
o0y4aromerocs B TeKyuei H NPpOMeKyTOYHOM aTTecTallMu.

I[J'IH MOJIOKUTEILHON OILIEHKH IIO0 pe3yjibTaTaM OCBOCHUA OUCHUIIJIMHBI o6yqa10meMyc;I

HEOOXOAMMO BBITIOJTHUTH BCE YCTAHOBJIEHHBIC BUIBI y4eOHON paboThl. OleHKa pe3ybTaToB

pabotsl oOyyvaromerocs B 0amuiax (Mo BuaaM) MpuBeeHa B Tadiuie 7.

Tabnuma 7 - bamibHO-peUTHHTOBAs OIIEHKA Pe3yJIbTaTOB yueOHOU paboThl 00yUaoIIXCcs Mo

Busiam (BPC)
YueoOHnasn Cymma Buael n OneHka B aTTecTalliA Bbajiabl
padora (Buabl) | 6ajiioB pe3yJbTaThl a7
yueOHOM padoThl HeJleJIb)
Texymas 80 JlexumoHHbIE 1 6ana mocemenue 1 0-8
y4yeOHast pabota 3aHATHUS JICKIIMOHHOTO 3aHITHS
B cEMecTpe (KOHCTIEKT)
(ITocemenue (8 3ansTHIN)
3aHATUH 110 [Tpaktuyeckue (11 | 1 6ana - noceuienue | 11-32
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pacruca’Huio U 3aHSATUN). MPAKTUYECKOr'0 3aHATHS
BEIIOJIHEHHE 3 0aJsi1a — ocemenue 1 3aHaTus
3a/1aHMi) U CYLIECTBEHHBIN BKJIAJ Ha
3aHSATUU B pabOTy BCEH TPYNIIBI,

Nunusunyansusie | 3a oqno Una. 3a1anue: 32-40
3amanus (4 6 6as1a (BeimonHeHo 51 - 65%
3a/1aHMS) 3a/IaHUi )

8 6as10B (BBIONTHEHO 66 - 85%
3a/1aHUi )

10 6as10B (BBITIOJIHEHO 86 -
100% 3ananwuii)

HToro no rexkyueii padbore B cemecTpe 40 - 80
[TpomexyTouHas 20 Bompocsl k 3auery | 10 6aamn0B (moporosoe 10-20
aTTecTauus 3anauu. 3HAYCHUE)
(3auer) 20 6an10B (MaKCUMaIBLHOE
3HAYCHHE)
HTOro no npomMesKyro4Hoi arrecranum (3a4ery) 20
OayI0B

CymMmapHast OLIeHKa 10 JUCLUIUINHE!

Cymma OasioB Tekyiel u npomexxytounoi arrecrauuu: 50 — 100 6.
HaGpaHnnble 6auTbl IEPEBOAATCS B OLIEHKH I10 CIICAYIOIICH IIKaje:
—51-100 — «3auTeHON;

— 50 1 MeHee — «HE 3aYTEHOY.

S5 MarepunajbHO-TeXHHYECKOe, IPOrPAMMHOe H Y4eOHO-MeToHYecKoe odecrevyeHne
AUCHHUILIMHBI
5.1 YueOnas suTeparypa
OcHoBHas y4eOHas IuTEpaTypa

1. MaremaTtuueckne METOJIBI M MOJICTTH MCCIIEIOBaHUS oTlepaluil : yueOHukK / moj pen. B. A.
KonemaeBa. — DieKTpOHHBIE TEKCTOBBIE IaHHBIE. - MockBa : FOuuTn-/lana, 2015. - 592 c. -
Pexum noctyna: http://biblioclub.ru/index.php?page=book&id=114719

2. Pxesckuii, C. B. MccrnenoBanue onepaiuii [ DneKTpoHHBIN pecypc] : yueOHoe mocodue
C. B. PxxeBckuil. — DneKTpoHHbIE TeKCTOBbIE nanHble. — CankT-IletepOypr : Jlans, 2013.
— 476 c. — Pexum noctyna: https://e.lanbook.com/book/32821

JlonoIHMTeIbHAS yYeOHas JInTepaTypa

1. Bacwun, A. A. UccnenoBanue onepanuii [ Tekct] : yaeOHoe mocobue aiis By30B / A. A.
Bacum, I1. C. Kpacnomekos, B. B. Mopo30B. - Mocksa : Akanemus, 2008. - 464 c.

2. Bewntnens, E. C. MccnenoBanue onepanuii: 3aa4u, MPUHIUIIBI, MeTO0JI0TH [ TekcT] :
yuebHoe mocobue / E. C. Bentnens. - 5-e u3a. ; crep. - Mocksa : KnoPyc , 2010. - 191 c.

3. T'opnau, b. A. UccnenoBanue omnepanuii [ DneKTpoOHHBIN pecypc] : yaeOHoe mocooue / b.
A. T'opnad. — DiekTpoHHBIE TeKCTOBbIe AaHHbIe. — CaHkT-IletepOypr : Jlanb, 2013. —
442 c. — Pexum nocryma: https://e.lanbook.com/book/4865
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5.2 MarepuaJibHO-TeXHHMYECKOe M IPOrpaMMHoOe o0ecnedeHne TUCHUIINHBI
VY4eOHble 3aHATHS IO AUCIUILUIMHE TPOBOAATCS B yueOHbIX ayauTopusx HOU Keml'V:

HccnenoBanue|207 YuebHas ayauTopus A NMPOBEAEHUs 3aHATHH JIEKIMOHHOTrO Tuma, 654027, KemepoBckas

onepanuit 3aHATUH CEeMUHApPCKOro (MPaKTUYECKOro) THUMA, Ui TPYymmoBeIX u|obmacts - Kysbacc, T.
WHIUBUAYANbHBIX KOHCYJNbTALUH, TEKYIIETO KOHTPOJISA U MPOMEKyTOUHOM |HOBOKY3HEIK,  MpP-KT
aTTecTaluu IInonepckuii, m.13,
CrenmanusupoBanHas (y4ueOHas) MeOenb: JOCKa MeN-MapKep, CTOJIBL |TIOM. 2
CTYJbA

O6opynoBaHue I TPE3CHTAIH yYeOHOTO0 MaTepHaia: KOMITBIOTEp C
MOHHTOPOM, MIPOEKTOP, IKPaH, aKyCTHIECKasi CHCTEMa

Hcnonr3yemoe mporpammuoe obecmedenne: MS Windows (Microsoft
Imagine Premium 3 year mo cybmmueH3snonHOMy moroopy Ne 1212/KMP
or 12.12.2018 1. mo 12.12.2021 r1.), LibreOffice (cBo6ogHO
pacnpoctpansiemoe [10), antuBupycnoe I1O ESET Endpoint Security,
munensust  NeEAV-0267348511 nmo 30.12.2022 r.; Mouzilla Firefox
(cBoboano pacmpoctpansiemoe I10), Google Chrome (cBoOOAHO
pacnpoctpansiemoe [10), Opera (cBo6oaHO pacmupoctpansemoe [10), Foxit
Reader (cBoGomno pacmpoctpansemoe I10), WinDjView (cBoOoaHO
pacmpoctpansiemoe [10), SAnnmekc.bpaysep (oTedecTBeHHOE CBOOOIHO
pacmpoctpansemoe I10).

HHTepHeT ¢ obecnedenneM aoctymna B QM1OC

5.3 CoBpemeHnHble npodeccuoHANTbHBIE 0a3bl JAHHBIX U HH()POPMALMOHHBIE CIIPABOYHbIE
CHCTEMBI.
Iepedens CIIB u UCC no gucuunianxe

1. OO6mepoccuiickuii MaTeMaTHYECKU opTal (MHGOPMAIIMOHHAS CHCTEMA) -
http://www.mathnet.ru/

2. Hudopmannonnas cucrema «EquHoe okHO JocTyna K 00pa3oBaTeIbHBIM pecypcam -
http://www.window.edu.ru.

6 Unble cBeeHus U (WJIM) MaTePUAJIbI.

6.1. IIpuMepHBbIe TeMbl NMCbMEHHBIX Y4eOHBIX padoT
Tembl HHAUBHUAYAJIBHBIX 3aJaHUI

1. WnpuBuayaasHoe 3axanue Nel: JImneiiHoe mporpaMMupoBaHue.
Temur:
1.1 ®opmMsl 3anMcH 3a1a4u JIMHEHHOTO IPOTrPAMMHUPOBAaHMS.
1.2 ['padmyeckuii MeToA pelieHus 3a/1auu JUHEHHOro TPOrpaMMHUPOBaHUS.
1.3 CuMIuiekc-MeTo/| peueH s 3a1a4u JIMHEHHOTO IPOTrpaMMHUPOBAaHMSL.
1.4 JIBoMiCTBEHHAs 3a7ja4a JMHEHHOTO TPOTrPaMMHUPOBAHUS.

Bapuanr (o0pa3semn):

3aganue 1.

Hcnosnb3yst reoMeTpuyYecKy0 HHTEPIIPETALINIO, HAMAUTE PEIICHUS 3a4a4u.

s mpowusBonctBa u3nenuit I1; u I ¢dabpuka ucmonb3yer HEOOXOIMMBIE PECypCHI.
Hopwmeb! 3aTpar pecypcoB Ha OJHO W3JETHE JaHHOTO BUIA, MPUOBLIL OT peau3aluyd OIHOTO
W3JIeNUs U 00I1ee KOJMYECTBO UMEIOIIUXCSI PECYPCOB KKIOTO BUA MPUBEACHBI B CICIYIOIIEH
TabuIe:

Pecypchl | Hopwmsi 3atpar pecypcoB Ha oqHO | OGliee KOIMYecTBo

12



http://www.mathnet.ru/
http://www.window.edu.ru/

u3JeNne pecypcoB
IT; I,

Pecypc I Buna 0,2 0,1 40

Pecypc Il Buna 0,1 0,3 60

Tpym0eMKOCTh (4eTTOBEKO-Y) 1,2 1,5 371,4

[TpuObLIb OT peanu3anuu 600 300

oaHOro M3aenus (pyo.)

Omnpenenuts, ckonpko m3nenuit I1; u [z cnexyer nsroroBnats Gadpuke, 4T00ObI MIPHUOBLTH
OT MX peayin3aluy OblJIa MAKCHMAJIBHOM.

3amanue 2.

Ilex Beimyckaer Tpu BuAa wusaenus. I[Ipou3BOJICTBEHHBIE BO3MOXXHOCTH II€Xa
XapaKTepU3yIOTCS JaHHBIMU, TPEJCTaBICHHBIME B Tabnumax. COCTaBUTh IUIaH MPOU3BOJICTBA
MIPOIYKIIMH, 00CCTICUNBAIOIINN MaKCUMAIBHBIA TOXO OT Peallu3aIliy U3ICIHH.

Hcnonb3yst MCXOHBIC TaHHBIC U YCIIOBUS 3a7a91, HEOOXOAUMO:

1. mOCTpOUTH MaTEMaTUYECKYIO MOJIENb 33/1a4H;
2. pelINTh MOMYYCHHYIO 33/1a4y CUMIUIEKCHBIM METO/IOM;
3.COCTaBUTh K HEW IBOMCTBEHHYIO 3a/a4y;
4. 10 CUMILIEKC-Ta0IUIe HANTH pellIeHUEe NCXOIHOM U JIBOMCTBEHHOM 3a/1a4;
5.OpOBECTM  3KOHOMMYECKMH aHaJU3 MOJYyYEHHOI'O  PEIICHHs, HCIOJIb3ys
SKOHOMHUYECKHN CMBICII M CBOMCTBA JIBOMCTBEHHBIX OIICHOK:
a) ONpEAeNIUTh BIUSHUC W3MCHCHHS CIWHUIIBI KaXJAOTO0 W3 HMMEHOIIUXCS
BUJIOB PECYpPCOB HA BEIUYHHY IICJICBOM (PYHKIIMH B ONTHMAILHOM

TUIaHE;

0) nmedumuTHBIE W HeAC(PUUIUTHBIE PECYPChl, OCTAaTOK HEIS(HHUIIUTHBIX

pECypCoB;
B) PEHTA0EIBHYIO U HEPEHTAOCIBHYIO MPOAYKIIHIO.
Pacxon pecypcoB Ha MpOU3BOICTBO OJTHOTO
HaumenoBanue pecypcos U3JIeNUs Obmem
1 Buma 2 BUOa 3 Buga pecypeos

O6opynoBanue ) 3 4 730
(cranko/4ac)
CoIpbe (TOHH) 1 4 5 850
OnekTposHeprus (kBr-yac) 3 4 2 790
Tpyxa (den.-yac) 3 2 5 910
I{ena ogHoro uznenus (pyo) 18 9 7

2. WnpuBupyaabHoe 3axanue Ne2: TpancnoprHasi 3agaya.
Temsbl:
2.1 [TocraHOBKa 3a/1a4M U €€ MaTeEMaTUYECKask MOJIEINb.
2.2 ITocTpoeHre onopHOTO IJIaHa MOCTaBOK TPAHCIIOPTHOM 3a4a4H.

23 Kputepuii onTuManbHOCTH IU1aHa. MeTo ] MOTEHINAIIOB.
2.4 OTKpbITast MOJIENb TPAHCIIOPTHOM 3a1a4H.
Bapuaur (o0pasen):
3ananue 1.
PemmTs 3aKphITyI0 TPaHCIOPTHYIO 3a/1a4y.
1 5 23
a;=(60, 50, 40), b;=(20, 30, 40,60), C;;=| 6 2 4 1
4 1 12
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3amanue 2.
Pemnth OTKpBITYIO TPAHCIIOPTHYIO 33124y .

2 3 24
a;=(80, 40, 20), b,=(20,30,30,10), C;;=| 3 2 51
4 3 26

3. I/IH)II/IBI/IL[yaJILHOQ 3aJJaHue Ne3: Henmuneilinoe u AUHAMHUYECKOEC MIporpaMmMupoOBaHuE.

Tewmsr:
3.1 OO0111ast TOCTaHOBKA 3a/1a4M HEJTMHEHHOIO IPOrpaMMHUPOBAHUS.
3.2 ['padpuaeckuiit MeTox pemieHs 3a1a4l HEJIMHEHHOTO MPOTPaMMHUPOBAHUS.
33 Meron muoxureneit Jlarpanxa.
3.4 [TocTaHoBKa 3a/1aul TUHAMHYECKOTO IPOrPaMMHUPOBAHUS.
3.5 Pewenne 3axa4 METOAOM TMHAMHYECKOTO MPOIPAMMHUPOBAHHS.

Bapuaur (o0pasen):
3ananue 1.
Pemmte rpadguueckuM METO0M 3a7a4y HEIMHEHHOTO MPOrPaMMHUPOBAHUS.
f=2x,-0,2x] +3x, —0,2x; — max
2x, +3x, <13,
2x, +x, <10;

x,20,x, 20.

3azanue 2.
Haiitu ycnoBHble 3kcTpeMyMbl QYHKIIUH, UCTIONB3Ys METOJl MHOKUTeNnen Jlarpanxka.

2 2
f=6-4x,-3x,, ecmu x +x;=1
3ajganue 3.
B TpaHCOpTHOM ceTH HMeEETCs HECKOJBKO MapLIPyTOB, IO KOTOPBIM MOXHO

JIOCTaBJIATh Tpy3 u3 nmyHkTa 1 B myHKT 10. CTommocTh mpoesna Cz‘i MEXKy OTIEIbHBIMU

NYHKTaMH TPaHCIIOPTHOM CEeTH MpeJCTaBlIeHa B COOTBEeTCTBYomed Ttabmuue. TpeOyercs
ONpEAENUTh ONTUMAJIbHBIA MapLIpyT Ipoe3fa u3 nyHkTa 1 B myHKT 10 ¢ MUHHUMaIbHBIMU
TPAHCIIOPTHBIMU PAaCXOJaMH.
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3amanue 4.

Nmerorest Tpu TipenpHsITHS, MEXKAY KOTOPBIMH HeoOXoaumo pactpeneiuth 100 ThiC.
YCIIOBHBIX E€IWHHMII CPEJICTB. 3HAUCHUS MPHPOCTA BBIMYCKAa MPOAYKIHUK HA TPEINPHUITHIX B
3aBUCHMOCTH OT BBIICJICHHBIX CPEACTB X MpecTaBiieHbl B Tabiuie. COCTaBUTh ONMTUMATBHBIN
IUTAH PACIpEeICICHUsT CPECTB, TO3BOJISIONMN MaKCHUMU3MPOBATh OONIMI TIPHUPOCT BBITYCKA
TIPOTYKITHH.

X | fi(x) | fa(x) | £3(x)

20 9 11 16

40 | 18 19 | 32

60 | 24 | 30 | 40

80 | 38 | 44 | 57

100 | 50 | 59 | 70

4. NnpuBuayanbHoe 3ananue Ne4: DjieMeHTHI TEOPHH MATPHYHBIX HIP W TEOPHH
CHCTEM MAacCOBOI0 00CTy;KMBAHUS.

Tewmsr:
4.1 OcHOBHBIE IOHATHS TEOPUU MATPUUHBIX UTD.
4.2 Pemenne urpsl B CMEIMIaHHBIX CTPATErHsIX.
43 ['padmyeckuit MeTo perieHuss MaTPUUHBIX UTP.
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4.4 OCHOBHBIE TIOHATHS TEOPUH CUCTEM MACCOBOTO O0OCITY)KMBAHUSI.
4.5 Tumel cucTeM MaccoBOro OOCTY)KHBAHHS M OCHOBHBIE XapaKTEPUCTUKU UX PAOOTHI.

BapuanTt (00pa3sen):

3amanue 1.
Onpeenute BEPXHIOK W HIDKHIOO IICHBI UTPBI M, €CJIH 3TO BO3MOXKHO, TO M CEIOBYIO

TOYKY.
2 4 1 5
1 -1 3

A=
5 2 -4 0
2 5 -3 -4
3amanme 2.

Haiitm pemreHne wurpel, 3aJaHHOM MAaTpULEH C HCIOJIB30BAHUEM TI'€OMETPUYECKOMN
UHTepHpeTanuu. [yt mpoBepKH reoMeTpUYECKOro peLIeHus: IPOBECTH alNreOpanyeckre pacueThbl
Y CPaBHUTH PE3YJIbTATHI.

1 3
5 2

3apmanue 3.
Ompenenuty tun CMO (cuctemMbl MaccoBOTO OOCITY)KMBaHHUs) W HaWTH TpeOyembie

napaMeTphbl.
CopTUPOBOYHBIN I[EHTP, HA KOTOPBIA MMOJACTCS MOTOK COCTABOB C HHTEHCHUBHOCTHIO A=2
cocTaBa/d., mpejcTaBiseT codoit ogHokaHanbHy0 CMO ¢ HeorpanndeHHoU ouepepro. CpenHee
BpeMsl 00CITyKUBaHUS cOCcTaBa tosen =20 MuH. Haiitu cpennee uucio cocraoB B CMO, cpennee
YUCJIO COCTaBOB B Odepenu, cpenHee Bpems mnpeObiBaHus coctaBa B CMO, cpenHee Bpems
npeObIBaHMs COCTaBa B OUEPEIH.

6.2 IlpumepHbIe BONPOCHI M 321aHUA / 321a4M ISl IPOMEKYTOYHON aTTeCTALNH
Tadauua 8 - [IpumepHble TEOpeTHYECKHE BONPOCHI M MPAKTHYECKHE 321a4M K IK3aMeHYy

Pasjnenbl 1 TeMbl IIpumepHbIe IIpuMepHbIE IPAKTHYECKHE 32124
TeopeTHYecKne
BOIIPOCHI
9 cemectp
1. JIuHeliHOE MPOrpaMMHUPOBAHHE
1.1 MccnenoBanue 1.00mmas 3anava | 1.IToctpouth MaTeMaTHUECKYIO MOJIETH
orepanuil Kak HayKa | JUHEHHOIro 3a/1a4H.
PUHSTHS MIPOrpaMMHUPOBAHHUSL. s COXpaHEHHUS HOpMaJIbHON
ONTUMAJIbHBIX 2. JlomycTumslii U | KU3HEACITEIbHOCTH YEJIOBEK JOJIKEH B CYTKH
pEIIeHMIA. OTNITUMATHHBINA miaH | moTpebasaTh OenkoB He Menee 120 ycm.en.,
3a/1a41 JUHENHOTrOo | %)UpoB He MeHee 70 1 BUTaMUHOB He MeHee 10
NIPOrpaMMHUPOBAHMUS. ycn.en. Conepxxkanue ux B npoaykrax 11 m I

paBHo cootBercTtBeHHo (0,2; 0,075; 0) u (0,1;
0,1; 0,1). Croumocts 1 en. mpoaykra I1; — 2
nen.en., I — 3 nen.en. Tpebyercsa Tak
OpraHu30BaTh MHUTAHHE, YTOOBI €r0 CTOMMOCTh
Obula MHUHUMAJIBHOW, & OPraHWU3M IOJIYYHI
HEOOXOAUMOE  KOJIMYECTBO  ITHUTATENBHBIX
BEIIICCTB.
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1.2 3amaun
JIMHEMHOTO
IporpaMMHUpOBaHUS
U aJITOPUTMBI X
penieHusl.

3.®Dopmbl 3anucu 3a1a4u

JIMHEWHOT O
MIPOrpaMMHUPOBAHUSI.
4.I'eomeTpuyeckas

WHTEpIIpeTaIus 3a/1a4

JIMHEHHOTO
MIPOrpaMMHUPOBAHUSL.

2.Vcnonb3yst r€OMETPUYECKYIO
WHTEpIpeTaINIOo, HAWIUTE PEIICHUs 3aJauH.

Ha npuoGperenue o0opynoBaHus 1uisi HOBOTO
IPOU3BOJCTBEHHOIO ydacTKa BbiaeneHo 20
TeiC. py0. OOoOpynoBaHWE OMKHO OBITh
pa3MelIeH0 Ha IUIOWIAAM, HE MpPEeBbIIIAoNIei
72 wm?. IlpeampustHe MOXET 3aKa3aTh
o0opy/soBaHHE JBYX BHIOB: 0oJjiee MOIIHBIE
MallHbBl THIMA A CTOMMOCTBIO 5 ThIC. pYO.,
TpebyIolue IPOM3BOACTBEHHYIO TIOMAAbL 6 M>
(c yueroM mpPOXOJOB) U JalOIKUE & THIC.
€IMHUIl TPOAYKIMH 3a CMEHy, U MEHee
MOIIHBIE MAIIUHBI THNA b CTOMMOCTBIO 2 THIC.
py0., 3aHMMaroIMe MIomans 12 M u garorue
3a CMEHY 3 ThIC. elMHHULl npoaykuuu. Haiitu
ONTUMAJIbHBIN BapUaHT npuoOpeTeHus
0o0opy10BaHusI, OOECIEYUBAIOIINN MaKCUMyM
o011e# MpOU3BOAUTEIHLHOCTH HOBOT'O YYaCTKa.

1.3 Anroputm
CHMIUIEKC-METO/IA.

5.CuMIIEKC-METO
pelieHus 3a1a4
JIMHEHHOTO
MPOrpaMMHUPOBAHUS.

3.Pemmmth 3a71a4y CUMILIIEKC-METOOM.

I[Ipu mnpowmsBoxncrBe mnpoxykumu Il u Iz
UCTIONB3YIOT 4 rpymmnsl odopynoBanus A, B, C
u JI. Ha Beimyck emuuHunel npomykuuu I
pacxoayercs B equHuLly Bpemenu 1; 0,5; 2 u 0
en. obopymoBanus A, B, C wu [
COOTBETCTBEHHO, a €IUHUIIBI mpoaykiuu [ —
1; 1; 0 u 2 ex. obopynoBanus. Gouxg padbouero
Bpemenu rpynnbsl A — 18, B—-12,C—-24u /]| -
18 en. Bpemenu. llpenmpusitue peanusyer
eaununy npoxykuuu Iy mo unene 40 nen. en.,
I[I, — 60 nen. en. Hailitu mnuaH BeImycka
MPOAYKIIHH, npu KOTOPOM BBIpYYKa
npeanpusITis Oy1eT MaKCUMAIIbHOM.
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1.4 JIBoiiCTBEHHBIE
3aJa4yd  JIUHEWHOTO
IpOrpaMMHUPOBAHMUS.

6.11paBuna noctpoeHus
JIBOMCTBEHHBIX 3a7a4.

7. DOKOHOMUYECKAS
UHTEpIpeTals
JIBOMCTBEHHBIX 3a7a4.
8.B3anmocBs3b
peuieHui  NpsAMOM W
JIBOMCTBEHHOH 32124

4.IloctpouTh MaTeMaTUYEeCKyIO MOJICITh
3agaun. CoOCTaBUTh K HEW [BOWCTBEHHYIO
3a/1auy.

3aBoj POM3BOAMT JBa BHUAA MPOIYKIHUU: A H
b. Ilpu sTtom mex mo cOopke MpoaykKuuum A
uMeeT MoHOCTh 100 ThIC. IITYK B TOJ, IIEX MO
coopke npoaykiuu b — 30 Teic. MexaHu4eckue
Ilexa 3aBOoJa OCHAIIEHBI B3aHMMO3aMEHSIEMBIM
o0opyoBaHHEM, U OJIHA TPYIIA IIEXOB MOXET
NpOU3BOAUTH JMOO aetamu mias 120  ThIC.
npoaykiuu A, 6o nperamm ans 40 ThIC.
npoaykuuu b, 6o mo0yro KOMOWHAIHIO
JeTaneil, OrpaHMYCHHYI0 OSTUMH JaHHBIMHU.
Hpyras rpymmna MEXaHHMYECKHX IIEXOB MOXKET
BbIycKaTh jgertanu aubo st 80  ThIC.
npoaykiuu A, 6o ans 60 Teic. npoaykuuu b,
160 J1I00YI0 AOMYCTUMYIO UX KoMOuHanuio. B
pe3ynbTaTe pealu3alud  KaXI0H  ThICAYU
OpOAYKIMM A 3aBOJ IOJy4yaeT MpUObUIL B 2
TBIC., @ KaXJIOH Thicsun mnpoaykimuun b — 3
TeIC.py0. HaliTu Takoe coueraHue BBITYCKOB
OPOAYKIMH, KOTOpOEe JaeT HanOOJIBIIYIO
CYMMY HpUOBLIH.

2. TpancnopTHas 3aga4ya

2.1 3akpeiTas

9.ITocranoBka

5.PemnTh 3aKphITYIO TPAHCIIOPTHYIO 3a4a4y.

TPpaHCIIOpTHAaA TpaHCHOpTHOﬁ 3aJa4u 1 az‘ :(60, 80, 100)’ b :(409 60, 80, 60),
3ajada ee MaTeMaTH4IecKas /
MO/IENb. 1 2 14
10.MeTtoapl HaXOXIEHUS _
A 2 C,=|4 0 53
OTOPHOTO IIJIaHa
TPAHCIIOPTHOM 3a1a491 — 3 5 22
METO]I CEBEPO-
3amaJHoro yIJia U METOJ
MHUHHUMAaJIBHOTO
JJIEMEHTA.
11.MeTon noTeHManoB
peuIeHus: TPaHCIIOPTHOMN
3a/1a4u.
2.2 OTkpbITas 12.HecbGanancupoBanHas | 6.PermuTh OTKPBITYIO TPAHCTIOPTHYIO 3a/1a4y.
TPaHCIOPTHAs TpaHCIOpPTHAs 3a/aua. - —
p p p p A a;=(10, 15, 25), b;=(5, 10, 10, 15),
3a1aya
2 7 34
Cv,'j =3 5 62
I 2 56
3. HeuauHeiiHOe M ITMHAMHMYECKOE NIPOrPAaMMHpPOBaHue.
3.1 3agaun 13.I'eomeTpuyeckas Pemmute  rpaduueckuM  MeToOAOM  3agady
HEJTMHEHHOTO WHTEpIpeTaIus 3a1aq HETTMHEWHOTO MTPOTrpaMMHUPOBAHUS.
MPOTPaMMUPOBAHHUS. | HEIIMHENHOTO — 2 2
porp p f=2x,-0,2x; +3x, —0,2x;, — max
['eomeTpuueckas MPOTpaMMHUPOBAHUS.
MHTEpIpeTaLHtsl.
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2x, +3x, <13,
2x, +x, <10;

. =20,x, 20.

3.2 Meronbt 14 Merton muoxkuteneid | 7.Haiitu yclioBHBIE 3KCTpeMyMbl (PYyHKIUH,
peleHus 3a1a4 Jlarpanxa. UCIIONIB3Ysl METO/ MHOXHUTeNeH Jlarpanxka.
HEJIMHEHHOTO — . —
IPOTrpaMMHUPOBAHMUSL. J i, eol 4T, :

3.3 3agaun 15./Ilunamuueckoe 8.1meroTcss  Tpu  TpEaNpUATHS,  MEXKIY
JMHAMHYECKOI0 IIPOrpaMMHUPOBAHHUE. KOTOpPBIMH HeoOxonumo pactpenenuts 100
nporpaMMmupoBanus. | 16.Pemenue 3anaun o TBIC. YCJIOBHBIX €JIMHUIl CpPEICTB. 3HAuYEHUS

BbIOOpE ONTHMAIBLHOTO
Mapupyra B
TPaHCIIOPTHOM CETH.
17.Pewenue 3agauu o
pacIpeneeHun CpeACTB
MEX1y IPEIIPUITUIMH.

IpupocTa BBIITYCKa MIPOAYKIIUU Ha
IPEANPUATHAX B 3aBUCUMOCTU OT BBIIEIECHHBIX

cpeactB X  MpeACTaBiI€Hbl B TaOaHILE.
COCTaBI/ITL OHTI/IMaJ'ILHHﬁ TIJ1IaH paCHpe,Z[eJleHI/I}I
CpeI[CTB, HOSBOJI?IIOIIII/IfI MaKCI/IMI/I3I/Ip0BaTL
0OUIMI MPUPOCT BBIITYCKA TPOAYKIIHUH.

X | fix) | f2(x) | f3(X)

20| 9 11 16

40 | 18 | 19 | 32

60 | 24 | 30 | 40

80 | 38 | 44 | 57

100 50 | 59 | 70

4. DJieMeHTBI TEOPHH MATPHYHBIX HIP U TEOp

MU CHCTEM MACCOBOI'0 06cnymnBam/m

4.1 DeMeHThl
TEOPUHU MATPUUHBIX
urp

18.OcHOBHBIE TTOHATHUSA
TEOPUU MATPUUYHBIX HUTD.
19.Urpel B YHCTBIX U
CMEIIIaHHBIX CTPATETUSIX.
20.I'eomeTpuyeckas
WMHTEPIpETAIHS
MaTpUYHOU UTPBI.

9.0mpenenuTe BEPXHIOK W HIDKHIOW IIEHBI
UTPBI M, €CIIM 3TO BO3MOXXHO, TO H CEIJIOBYIO
TOUKY.

2 4 1 5
1 -1 3

A=
5 2 -4 0
2 5 -3 -4

4.2 DneMeHTHI
TEOPUHU CHCTEM

21.Moaenu CUCTEM U
3a7a4i MacCOBOI'O

Onpepenuty Tun CMO (cuctemMbl MaccoBOTO
oOcinyxuBaHusi) W HalltTu  TpebGyemble

MaccoBOI'0 00CITyKUBaHUSI. rapameTpsbl.

00CITyKUBaHUS. 22.0O1HOKaHaJIbHAs B pesynbrare HaOmoeHUN yCTaHOBJIEHO, YTO

OnHOKaHaNbHBIE U | CHUCTEMA MacCOBOTO | HHTEHCUBHOCTh TenepOHHBIX 3BOHKOB

MHOTOKaHaJTbHBIC o0cmy)KMBaHUS C | mucmeT4yepy, UMEIOMUX XapaKTep MPOCTEHIITUX

CMO c oxugaHueM. | OTKa3aMHu. IyaCCOHOBCKHUX TMOTOKOB, cocrtaBiser 1,1
23.MHoOrokaHaiapHas BBI30BOB B MHHYTY, cpeanss
cucTema MacCOBOTO | MPOAOIIKUTENBHOCTD pasrosopa
o0cmy)KUBaHUS c | (oOcmyxuBaHUE KIMEHTA) COCTABISET 2,3 MUH.
OTKa3amH. Onpenenursb XapaKTEPUCTUKU paboThI
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JUCTIeTYepa, a TaKKe KOJIMYECTBO
00CITy’)KeHHBIX M HEOOCTY)KEHHBIX KIIMEHTOB 3a
1 wyac paborel. CpaBHHTH (HAKTHUECKYIO
NPOMYCKHYIO CIIOCOOHOCTh C HOMHHAJIBHOM
(korma KaxIpld KJIHEHT oO0CTyXKuBaercs 2,5
MUH.).

4.3 OOcny>xuBaHUE
C OTKa3amH,
OXKUJAaHUSIMH,
PUOPUTETAMHU.
OnrtumMuzanus
00CITy )KBaHUS.

24 MHoOroKaHaJIbHAs

cucrema MaccOBOI0
o0CITyKUBaHUS C
OKUJaHUEM u
OTpaHHYCHUEM Ha JUTUHY
ouepenu.
25.01HOKaHaIbHAs
cucTema MaccOBOI'0
o0cmyKUBaHUs c
OXKUJaHUEM u
OTpaHWYCHUEM Ha JUTHHY
ouepenu.
26.MHorokaHagbHas
cucTema MacCOBOTO
o0cmy)KUBaHUs c
OXKUJaHUEM u
HEOrpaHWYEHHOU
ouepebo.
27.01HOKaHaIbHAS
cucTema MacCOBOT'O
o0cmy)KUBaHUS c
OXXKUJaHUEM u
HEOTrpaHWYEHHOU
ouepebIo.

10.0npenenurs tHn -~ CMO
MaccoBOTO 00CITy)KMBaHUSA) u
TpeOyemble mapameTpshl.

Nmeerca nByxkananbHas CMO ¢ oTkazamu.
Ha ee Bxom mocTymaeT TMOTOK 3asBOK C
WHTEHCHUBHOCTBIO A=4 3asBkHM B 4ac. CpemHee
BpeMsi OOCITYy>KHBaHUSI OTHOU 3aiBKH togen=0,8
4y, Kaxnmas oOcmyxeHHas 3asiBKa NPUHOCUT
noxon C=120 py6. CopepxaHue KaxXaoro
kaHana ooxoxutcs B 80 py6/d. BeirogHo nu B
SKOHOMHYECKOM OTHOIICHUH YBEIIMYUTH YUCIIO
kaHaioB CMO no tpex?

(cucremsl
HaWTH

CocraButens (u1):

®omuna A.B., nouent kap. MOMM

(pamunus, unuyuansl u 0oaHCHOCMb Npenodasamens (eil))
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