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1 Ileanb AMCHMIJIMHBI.

Heasto wu3yuenuss aucuuruimHbel «lccnenoBanue omnepanuit» —gBusercs  (OpMHpPOBaHUE
MaTeMaTUYeCKO  KOMIETEHTHOCTH B 00JacTM  NpPUMEHEHUss  MaTeMaTHUYeCKUX U
KOJMYECTBEHHBIX METOJOB [UJIi MOJCJIMPOBAHUS CHUCTEM, aHalIM3a HMX XapakTEPUCTHUK U
MPUHATUS ONTHUMAJIBHBIX PEUIEHUM, a TAK)KE HaBBIKOB, YMEHUN M TOTOBHOCTU UCIIOJIb30BAaHUS B
Oynymieit mpodecCHoHaNbHON ACSITELHOCTH MOMTyYEeHHBIX 3HAHUH.

B xone u3ydenus AUCUUILIUHBI OyaeT chopMUpOBaHA KOMIIETEHIIUSA

IK-1 (cmocobeH WCHOAB30BaTh CHCIMAIbHBIC HAy4yHbIC 3HAHHWS JUCHUIUIAH POQPHISL
"MaremaTHKa" B IIearoru4eckoil JesITeaIbHOCTH).

1.1 ®opmupyembie KOMIETEHIIUN
Tabmuna 1 - ®opMupyeMbie TUCITUILUIMHON KOMITIETEHITUU

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 TEOPETHUECKUE 3HAHUS WU
MPAKTUYCCKHE YMEHUS W HABBIKM B

NpPeAMETHOM  0o0JacTH MO  MPOQHUITIO
"Matemaruka" pu peleHnn

1.2 NHauKATOPBI JOCTHXKEHUSI KOMIeTeH it
Tabnuia 2 — UnaukaTopsl JOCTHKEHHS] KOMIIETEHIIUH, (OopMUpyeMble AUCIUILITMHON

Kon u Ha3Banue NuaukaTopsl TOCTHKEHUS JIMCUMIITUHBL U IPAKTHUKH,
KOMIIETECHIIUU kommneteHiuu mo OITOTT dhopmupyromme KOMIETEHITUIO
OITOIT
ITK-1 (Criocoben ocBauBatp | I[TK-1.1 3Haer KM.07.01.01 Jluneiinas 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 I1K-1.2 Ymeer KM.07.01.05 Anrebpa
peleHnn OCYILECTBIISATH OTOOP MHOTOUJIEHOB
npodeCCHOHABHBIX 3a/1a4). | y4eOHOTro CoAepIKaHus 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
[1K-1.3 lemoHcTpHpyeT 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
KOMIIETEHI[NHA

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 00y4YeHHs] 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 3nanmus, ymenusi, HaBbiku (3YB) no nucuuninne
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

ITIK-1 (Crocoben 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 onepanuil’”’, 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 TIK-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:

- UCTOJIb30BaTh HAYYHbIC 3HAHUS
npeaMeTHon obactu “HccnenoBanue
onepanuii” B e aroruueckoim
JESTENIbHOCTH 110 MPOIITIO
MOATOTOBKH;

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

Biaanets:

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

- crmoco0aMu ToNTydeHus: HHPOpMauu
O COBPEMEHHOM COCTOSIHUU Hay4HBIX
MCCJICIOBAHUIM B MPEIMETHOM o0acTu
“UccnenoBanue onepanuii”

2  O0BEM U TPYAOEMKOCTH THCHHUIIMHBI 10 BUAM y4eOHbIX 3aHATHI. DPopMBbI
NMPOMEKYTOYHON aTTeCTALUM.

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 0D0 03D0 300
1 OOGmiast TpyJI0€MKOCTh AUCITUTIIMHBI 72
2 KoHrtakTHas paboTta 00ydaroumxcs ¢ npernojiaBarenem (1o 38
BHJIaM Y4eOHBIX 3aHATHI) (BCEro)
AynuTopHas pabora (Bcero): 38
B TOM YHUCIIE!
JIEKIIUHA 16
MPAKTUYECKHE 3aHATHI, CEMUHAPbI 22
MPAKTUKYMBI
nabopaTopHble paboThI
B MHTEPAKTHBHOH (popme 16
B 2JICKTPOHHOU (hopme
BueaynutopHas pabora (Bcero): 34
B TOM YHCJIe, MHIUBUIyaJIbHAs paboTa 00ydJarommxcs ¢
Ipero/iaBaTesieM
MOJITOTOBKA KYPCOBOM pabOThI/KOHTAKTHas paboTa
IpYyMNIIOBasi, UHAWBUIYAIbHAsL KOHCYJIBTAlUs U MHbIE BUbI
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yueOHO IesTeTbHOCTH, IPEAyCMaTPUBAIOIINE TPYIIOBYIO
WU MHAWNBUYAJIbHYIO0 pad0Ty 00yJaronuXxcs ¢
IPEI0 IaBaTeIIeM)

TBOpYecKas padbora (dcce)

3 CamocrosTenpHas pabota oOydaronuxcst (BCero)

34

4 TIpomexyTouHas arTecTanus 00yJaroIerocs

3a4CT

3. YueOHO-TeMAaTHYECKUI IJIAH U COJepP:KaHue JAUCHUNIHHBI.
3.1 YueOHO-TEeMAaTHYECKUH IIJIAH

Tabnuna 5 - YuyeObHo-TeMaTuyecKuil 1iad o4Hoi popmbl 00yueHus

O6mas | TpyaoeMKOCTh 3aHsATHH (4ac.) dopma
Tpyno€ | OPO 300 TEKYLIErO
MKOCTb | AynuTOpH Aynurop KOHTPOJISI U
r\i Pasnens! u Templ guctunmebl | (6ce2o H. MPOMEXYT
= 110 3aHATUAM uac.) 3aHATUSA CPC 3aHATUSA CPC O4YHOU
= JIEKL] | TIp JIeK | mp aTTecTanuu
g aKT 1I. aKT yCcueBaeMo
S CTH
Cemectp 7/
| | JIuneiinoe 18 4 6 8 Nunusuny
NMPOrpaMMHPOBaHHE IbHOE
1 | UccnenoBanue onepanuii Kak 8 2 2 4 3a/laHue
HayKa MPUHATUS
ONTUMAJIbHBIX PEIICHUMN.
3agaun JUHEHHOTO
POTPaMMHUPOBAHUS U
QITOPUTMBI UX PEIICHHUSI.

2 | AITOpPHTM CUMIUICKC-METO/A. 10 2 4 4
JIBOICTBEHHBIE 331aUU
JIMHENHOTO
POrPaMMHUPOBAHHUS

Il | TpancnopTHas 3agay4a 16 4 4 8 | WunuBuny

3 | 3akpsITas TpaHCIIOPTHAs 8 2 2 4 aJbHOE
3a1aua 3a/laHue

4 | OTKpbITas TPAaHCIOPTHAs 8 2 2 4
3a1aua

Il | Heauneiinoe u 18 4 6 8 Nunusuny
AUHAMUYECKOe aIbHOE
NMPOrpaMMHPOBaHHE 3a/laHue

5 | 3amayn HEIMHEWHOTO 10 2 4 4
POrPaMMHUPOBAHUS.

I'eomeTpuyeckas
HMHTEPIPETAIHS.

6 | 3amaum TMHAMUYECKOTO 8 2 2 4
TPOTPaMMHUPOBAHUSI.

IV | DaemeHTBI TEOpUH 20 4 6 10 140291070:3791 0%
MATPUYHBIX UTP U TEOPHH aIbHOE
CHCTEM MacCOBOI0 3a/1aHue
00CyKMBAHUS




O6mas | TpyaoeMKOCTh 3aHsATHH (4ac.) dopma
Tpyao€ | OdO 300 TEKYILErO
MKOCTb | AynuTOpH Aynurop KOHTPOJISI U
E Pa3nensl U TEMBI OUCIHUAILINHEI (6062‘0 . 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 | DneMeHThI TEOPUH 8 2 2 4
MaTPUYHBIX UTP
8 | DneMeHThI TEOPUHU CUCTEM 10 2 4 4
MaccoBOTO 00CITy>KUBaHUSI.
OHOKaHAJIbHbBIC U
MHorokaHainsHbIle CMO ¢
oxxunanuem. O0cyKrUBaHHEe
C OTKa3aMH, O)KHTaHUSIMH,
npuopureraMu. ONTHUMH3AIUS
00CITy)KBaHUA.
IIpomexxyTodHast aTTecTarus - 3a4eT
HNTOI'O no cemectpy 72 16 | 22 | 34

3.2. Conepxxanue 3aHATHI 110 BUIAM y4eOHOIl paboThI

Tabnuua 6 — CopeprkaHue JUCHUILIIMHEI

Ne | HaumenoBanue paszaena,
II/II | TEMBI JUCLUILINHBI

ConeprkaHue 3aHATUS

Cemectp 8

Cooepotcanue 1eKYUOHHO20 Kypca

1

JInHelHoe NporpaMMHpoOBaHue

1.1 | UccnenoBanus ornepanui
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 JIMHEHHOT 0 IPOrpaMMHUpPOBaHUs
(3JIIT). 'eomeTpuyeckas MHTEpIIpETALINS 331a4 JUHEHHOTO
IPOrPaMMHUPOBAHUS.

1.2 | Anroput™ cUMILIEKC-
MeTojia. /[BoricTBEHHbIE
3aJ]auu JIMHEHHOTO
POTPaMMHUPOBAHUSI.

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




HaumenoBanue paznena,

Coneprxanue 3aHATUS

/Tl | TeMbl AUCLUHUILIIMHBI
MIpOrpaMMUPOBAHUSL; HAaxO0XJICHUE o pELIECHNUIO
JIBOMCTBEHHOM  3aJayd,  peIIeHUWE  NOpsMOM  3ajayd.
DKOHOMHYECKAsi HUHTEpIIpETalusl MEPEMEHHBIX U PEHICHUI
BOMCTBEHHOH 3a1a4H.
2 TpancnopTHas 3aqa4ya
2.1 | 3akpeiTas TpaHCIIOPTHAS HaxoxxeHne OmopHOro IUlaHa IIOCTABOK TPaHCIOPTHOM
3a/1a4a 3amaun. Kpurepuii ONTUMaJIbHOCTM IUIaHA M OLICHKA
CBOOOJIHBIX KJIETOK. MeTo/1 NOTEHIMAJIOB.
2.2 | OtkporiTas TpancnopTHas | OTKpbITasi TpaHCIOPTHAS 3a/1a4a. MeTol HOTEHIIUAIOB.
3ajada
3 HesinHeliHOe ¥ TMHAMIYECKOE IPOrPAMMHUPOBAHUE
3.1 | Bagauu HENMUHEHHOTO [locTaHoBKa 3aaud HEJIMHEMHOrO0 MPOrPaMMHPOBAHUS B
MPOrPAMMHUPOBAHMUSL. obmem Buzae. OcHoBHble TOHATHA. OO0JAaCTh TOMYCTUMBIX
I'eomerpuyueckas peLIeHuil. ['eomeTpuueckas MHTEpIpETaLNs 3a1a4
WHTEpIIpEeTaIus 3a1a4 HEJIMHEHHOTO TPOrpaMMUPOBAHUS. AJITOPUTM pELISHUs 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
METO/IBI.
3.2 | Bagauu AMHAMHYECKOTO 3anaun JTUHAMHAYECKOTO MIPOrpaMMHUpPOBaHUSI.
MIPOrpaMMUPOBAHMUSL. MHoromaroBsle 3a/1a4yi OIPUHATUS peleHnid. PopMyIupoBKa
3alayd  IUHAMHYECKOTO IPOTPaMMHUPOBAHUS, IPUMEPHI
(3amaun pacrpeneneHusl pecypcoB, YIpaBIEHUs 3alacami,
ceTeBble). 3amavya O MyTemecTBUU. MeToJ AMHAMUYECKOTO
nporpammupoBaHusi. [IpuHIUN oNTHUMaNBHOCTU U (DYHKITHS
bennmana. Obmas XapaKTEePUCTHKA 3aj1ad, 170:¢
HPKOHOMHUYECKAsl U TeOMEeTpUYecKasi UHTepIpeTanus. 3ajaqa o
pacupeieseHuy CPEACTB MEXKAY MPEANPUITUSIMHU.
4 DJ1eMEeHThI TEOPUHM MATPUYHBIX UT'P M TEOPUHU CHCTEM MACCOBOI0 00CTYKUBAHUSA
4.1 | DnemMeHTHl TeOpUH OcHOBHbIE TOHATUSL Teopuu Urp. Urpel ¢ HyneBoil cyMMOIi.
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 Teopun cucteM | OnHOKaHaNbHBIE U MHOrokaHanbHble CMO c oXugaHHeM.

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

OOGcnyxuBanne ¢ mpeumymectBamMu. OJHOKaHAIBHBIE U
MHOTOKaHAJIbHBIE  CHCTEMBI  MacCOBOTO  OOCITY>KHBAaHHS
(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 | Matemaruueckue MOJENN: IOHATUE, BUJIbI, IPUHILIUIIBI
KAK HayKa MIPUHATHS IIOCTPOEHHUS, dTanbl. ONTUMU3ALMOHHBIE 3aJa41 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 3aaady
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 CUMILICKC- [TonsiTre neneBol (GYHKIIUU ¥ OTPAHUICHUN.

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

1.3 | JIBoiicTBEeHHBIE 3a7jauu ANTOpUTM ITOCTPOECHHUS JBOMCTBEHHOM 3aJauH.

JIMHEWHOT' O Hecummerpuunsle nBolicTBEHHbIE 3a1a4i. OCHOBHBIE

IIPOrpaMMHUPOBAHHSL. TEOPEMBI JBOMCTBEHHOCTU U UX DKOHOMUYECKOE CONECpKAHUE.

2 TpancnopTHas 3aqa4ya

2.1 | 3akpeiTas TpaHCIIOPTHAS OKOHOMHUKO-MaTeMaTu4eckasi MoJieib TPaHCIOPTHOM 3ajauu.
3a1a4a HaxoxneHne oOmOpHOro IuiaHa TOCTaBOK TPAHCIOPTHOM

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

2.2 | OtkpeiTas TpancnoptHass | OTKpeITas TpaHCHOPTHas 3agada. PemieHme 3agad  Ha

3aa4a ONpEIEICHUE  ONTUMAJIBHOIO  IUIAaHA  IIEPEBO3OK B
AIIEKTPOHHBIX TA0JIMLIAX.

3 HeimHeitHoe 1 JMHAMHYECKOE IPOrPaAMMHPOBaHKe

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

MIPOrpaMMHUPOBAHUSL.

3.2 | Merosapl 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 | 3agauu IMHAMHYECKOTO @opMyIMpOBKa 3a/1a4l TMHAMUYECKOTO NPOrpaMMHUPOBAHMS,
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MaccoBOTO
00CITyKUBaHUSI.
O6cnyxuBaHue ¢
OTKa3aMu, OXKHUJIaHUSIMU,
IPUOPUTETAMH.

MeTto ”MHUTAIIMOHHOTO
Mozenuposanusi CMO.

Ne | HaumenoBanue paznena,

Coneprxanue 3aHATUS

/Tl | TeMbl AUCLUHUILIIMHBI
IIPOrpaMMHUPOBAHHUS. IpUMephl (3aJaud pacHpelesIeHUusT PECYpPCOB, YIPABICHUS

3aracamu, ceteBbie). [locTpoeHrne MaTeMaTHUECKUX MOJEIEH.
3ajaya 0  IyTewecTBUUM.  Merox  AMHAMUYECKOTO
nporpaMMupoBanud. [IpuHIUI ONTUMAIBLHOCTH M (PYHKIIMS
bennmana. Oomas XapaKTepUCTHKA 3azad, ux
SKOHOMHUYECKas U reoMeTpuYecKass MHTepIpeTanus. 3agada o
pacnpeiesIeHuu CPEACTB MEKIY MPEANPUATHSIMU.

4 DJIeMEHTBI TEOPUH MATPUYHBIX UI'P M TEOPUHU CHCTEM MACCOBOI0 00CIYKUBAHUS

4.1 | DnemMeHTHI TEOPUHU OcHOBHbIE TOHATHUSL Teopuu Urp. Urpel ¢ HyneBoil cyMMOii.
MatpuuHbIX urp. Urpst co | Urpel ¢ uucteimMu  crpaterusmu. [lmarexnas wmatpuuna.
CMEIIaHHBIMU MakcuMuH, MHMHHMMakc, pemieHue urpel.  Hrper  co
CTpaTEerusMH. CMELIaHHBIMU CTpaTeTrusiMHU. I'eomerpuueckas

MHTEpIIPETALMS] PEIICHUS UTPBI.

4.2 | DnemenTsl Teopuu cucteM | OnHOKaHaIbHBIE W MHOrokKaHanbHble CMO ¢ oXumaHueM.
MacCOBOI'0 OO6cnyxxuBanue ¢ mnpeumyinectBamu. OmnpeneneHue Tumna
00CITy)KUBaHMUSL. cuctembl. O/IHOKaHaJIbHbIE U MHOTOKaHAJIbHBIE CHCTEMBI
OnHoKaHaIbHBIE U maccoBoro obcmyxkuBanusg (CMO). OcHOBHbIE MOHSTHS U
MHOT'OKaHaJIbHbIE onpezeneHus. [lyacCOHOBCKMI TOTOK COOBITHIA.

CUCTEMBI MacCOBOTO
obciyxuanus (CMO).
4.3 | DnemenTsl Teopuu cucreM | OOciy)XKMBaHUE C OTKa3aMH, OXKUIAHUSAMH, HMPUOPUTETAMH.

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

[IpomexxyTouHas arrecTanus — 3a4eT

4 Tlopsiok OLEHMBAHHUSI YyCIeBaeMOCTH U C(POPMHUPOBAHHOCTH KOMIIETEHIIUMH
o0y4aromerocs B TeKyuiei H NpOMeKyTOYHON aTTeCTAlNH.

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

HEOOXOAMMO BBITIOJTHUTH BCE YCTAHOBJIEHHBIC BUIBI y4eOHON paboThl. OleHKa pe3ysbTaToB

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

Tabnuma 7 - bamibHO-peUTHHTOBAs OIIEHKA Pe3yIbTaTOB yueOHOU paboThl 00yUaroIIXCs Mo

Busiam (BPC)
YueoOHnasn Cymma Buael n OneHka B aTTecTalliA Bbajiabl
padora (Buabl) | 6ajiioB pe3yJbTaThl (a7
yueOHOM padoThl HeJleJIb)
Tekymas 80 JleknimoHHbIE 1 6amn mocemenue 1 0-8
y4yeOHast pabota 3aHATHUS JICKIIMOHHOTO 3aHATHUS
B cEMecTpe (KOHCTIEKT)
(ITocemenne (8 3anstTHIA)
3aHATHH 110 [Ipaktuyeckue (11 | 1 6ana - noceuenue | 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,

Nunusunyansasie | 3a onno Una. 3anaHue: 32-40
3amanus (4 6 6ass1a (BemosTHEeHO 51 - 65%
3a/1aHMS) 3a/IaHUi )

8 0as10B (BBITIOIHEHO 66 - 85%
3a/1aHUi )

10 6aJs10B (BBITIOJIHEHO 86 -
100% 3ananwuii)

HToro no Tekyuieii padore B ceMmecTpe 40 - 80
[TpomexxyTounas 20 Bomnpocs! k 3auery | 10 6a/10B (TOporoBoe 10-20
aTTecTanus 3amgaum. 3HAa4YCHHUE)
(3auer) 20 6an10B (MaKCUMaJIBLHOE
3HAYCHHE)
HToro no npoMe;KyToO4HOM aTTecTanuu (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 — «3aurenoy;

— 50 1 MeHee — «HE 3aYTEHOY.

5 MarepunajbHO-TeXHHYECKOe, IPOrPAMMHOE H Y4eOHO-MeToAHYecKoe odecrevyeHne
AUCHHUILIMHBI
5.1 YueOnas suTeparypa
OcHoBHas y4eOHas IuTEpaTypa

1. MaremaTnyeckre METObI U MOJIEJIM UCCIICIOBAHUS OTIepaluii : yueOHuK / moa pea. B. A.
KonemaeBa. — DneKTpoHHBIE TEKCTOBBIE NaHHbIE. - MockBa : FOnuTH-/lana, 2015. - 592 c. -
Pesxxum moctyna: http://biblioclub.ru/index.php?page=book&id=114719

2. Pxesckui, C. B. MccnenoBanue onepariuii [ DIeKTpOHHBIN pecypc] : yueOHoe mocodue
C. B. PxxeBckuil. — DnekTpoHHbIE TeKCTOBbIE nanHble. — CankT-IletepOypr : Jlans, 2013.
— 476 c. — Pexxum noctyna: https://e.lanbook.com/book/32821

JlonoiHMTeIbHAS y4eOHas JIuTepaTypa

1. Bacun, A. A. UccnenoBanue onepanuii [ Teker] : yue6HOE mocobue st By30B / A. A.
Bacum, I1. C. Kpacnomekos, B. B. Mopo30B. - Mocksa : Akanemus, 2008. - 464 c.

2. Bentuens, E. C. VccnenoBanue orneparyii: 3a1a4u, MPUHIUIBL, MeTogoorus [Tekcr] :
yuebHoe mocobue / E. C. Bentnens. - 5-e us. ; crep. - Mocksa : KnoPyc , 2010. - 191 c.

3. Topmay, b. A. HccrnenoBanue oneparuii [ DeKTpoHHBIN pecypc] : yueOHoe mocodue / b.
A. T'opnad. — DiekTpoHHBIE TeKCTOBBIe AaHHbIe. — CaHkT-IletepOypr : Jlanp, 2013. —
442 c. — Pexwum noctyna: https://e.lanbook.com/book/4865
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5.2 MaTepuaJibHO-TeXHHMYECKOe M IPOrpaMMHoOe o0ecnedeHne TUCHUTINHBI
VY4eOHble 3aHATHS IO AUCIUILUIMHE TPOBOAATCS B yueOHbIX ayauTopusx HOU Keml'V:

Uccnenoanne 207 YueOHas aynuropus Uil NMPOBEICHUS 3aHATUH JIEKIMOHHOTO Tuma,|654027, KemepoBckas

onepanuit 3aHATUH CEeMUHApPCKOro (MPaKTUYECKOro) THUMA, Ui TPYymImoBeIX u|obmacts - Kysbacc, T.
WHIUBUAYANbHBIX KOHCYJNbTALWH, TEKYIIETO KOHTPOJISA U MPOMEXyTOUHOM |HOBOKY3HEIK,  Mp-KT
aTTecTaluu IInonepckuii, m.13,
CrenmanusupoBanHas (y4ueOHas) MeOenb: JOCKa MeN-MapKep, CTOJIBL |TIOM. 2
CTYIbA

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 (cBoboanO
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 (cBoboano pacmnpoctpansemoe [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. OG6mepoccuiickuii MaTeMaTHYECKU nopTai (MHGOPMAIIMOHHAS CHCTEMA) -
http://www.mathnet.ru/

2. Nudopmarnmonnas cuctema « EqnHoe okHO JocTyma kK 00pa3oBaTeIbHBIM pecypcamy -
http://www.window.edu.ru.

6 NHble cBeneHnss ¥ (MJIH) MaTepUaIbl.

6.1. TIpumepHbIe TeMbl NHCbMEHHBIX Y4eOHBIX PadoT
Tembl HHAUBHUAYAJIBHBIX 3aJaHUH

1. UupmBuayaabHoe 3aganue Nel: JIuHeiiHoe mporpaMMupoBaHue.
Temur:
1.1 dopmsl 3anmucH 3a1a4u JTUHEHHOTO TPOrPAMMHUPOBAHMS.
1.2 ['padmyeckuit MeTo pelieHns 3a/1a4u JUHEHHOTo MPOrpaMMUPOBAHHUS.
1.3  Cummiekc-MeTo]] peleHus 3a/1a4u JIMHEHHOT0 MporpaMMHUpPOBaHHS.
1.4  JIBolicTBeHHas 3ajaya JMHEHHOIO IPOrpaMMUPOBAHUS.

BapuanTt (00pa3en):

3aganue 1.

Hcnosnb3yst reoMeTpUYECKY0 HHTEPIIPETALINIO, HAMAUTE PEIICHUS 3a1a4H.

s mpowusBonctBa u3nenuit I1: u Il2 ¢dabpuka ucmonb3yer HEOOXOIAMMBIE PECypCHI.
HopwMmeb! 3aTpatr pecypcoB Ha OJHO M3JAETUE JAHHOTO BUIA, MPUOBLIL OT pealu3alud OJHOTO
W3JIeNUs U 00I1ee KOJMYECTBO UMEIOIIUXCSI PECYPCOB KKIOTO BUA MPUBEACHBI B CICIYIOIIEH
TabuIe:

Pecypchl | Hopwmsi 3atpar pecypcoB Ha oqHo | O6liiee KONHYECTBO |
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H3CITUC pecypcos
I1; I,

Pecypc | Buna 0,2 0,1 40

Pecypc |l Buna 0,1 0,3 60

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

[TpuObLIb OT peanu3anuu 600 800

oaHOro M3aenus (pyo.)

Omnpenenuts, ckonpko m3nenuit I11 u [z cnexyer nsroroBnate Gadpuke, 4T0ObI NIPHUOBLTH
OT UX peajn3anuy OblIa MAKCUMAaJIbHOM.

3amanue 2.

Ilex BbIMyckaeT Tpu BHUAA U3ACIUA.

HpOI/I3BOI[CTBeHHI)IC

BO3MOXKHOCTH II€Xa

XAapPaKTCPUIYOTCA JaHHBIMH, MPCACTABICHHBIMH B Ta6111/111ax. CocTaBuTh ILIaH MIpOU3BOJACTBA

MIPOIYKIIMH, 00CCTICUNBAIOIINN MaKCUMAIBHBIA TOXO OT Peallu3aIliy U3ICIHH.

Hcnonb3yst MCXOHBIC TaHHBIC U YCIIOBUS 3a7a91, HEOOXOAUMO:
1. mocTpouTh MaTEMaTUYECKYIO MOJIEIb 33/1a4H;
2. peUIUTh MOTYYCHHYIO 33]1a4y CHMILICKCHBIM METOOM;
3.COCTaBUTh K HEl ABOMCTBEHHYIO 3a]1a4y;
4. 110 CUMIUIEKC-TA0JIMIIE HAUTH pElIEHUEe UCXOIHOM U IBOWCTBEHHOM 3a/1a4;

5.1poBeCTH  3KOHOMHYECKHUI
3KOHOMHYECKUHN CMBICII M CBOMCTBA ABOMCTBEHHBIX OLIEHOK:

aHaJInu3

IMOJIYYCHHOTI'O

PCUICHUA, HCIIOJIb3YA

a) OIpENCNIUTh BIMSHUE W3MEHEHHUS E€AMHUILBI KaXKAO0ro U3 HMMEIOLIUXCS
BUZIOB PECYpCOB Ha BEIMYMHY NEIEBOW (YHKIHH B ONTHMAIbLHOM

IJIaHE;

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

pecypcos;
B) PEHTA0EIBHYIO U HEPEHTA0CIBHYIO MTPOAYKIHIO.

Pacxon pecypcoB Ha POU3BOJCTBO OJHOTO
O6bvem
HaumenoBanwue pecypcos U3JICIHSI CCVDCOR

1 Buma 2 BUOa 3 Buga peeyp
O6opynoBanue 5 3 4 780
(cranko/4ac)
CoIpbe (TOHH) 1 4 5 850
OnekTposHeprus (kBr-yac) 3 4 2 790
Tpyn (uen.-ygac) 3 2 5 910
I{ena ogHoro uzaenus (pyo) 18 9 7

2. UnpuBuayanbHoe 3aganue Ne2: TpancnoprHasi 3a1ava.

TeMmsl:

2.1  TlocraHoBKa 3a/1a4i U €€ MaTeMaTH4eCcKasi MOJEIIb.
2.2  TloctpoeHue OMOPHOTO IUIaHa MTOCTABOK TPAHCIIOPTHOM 3a/1a4H.

2.3 Kpurepuii ontumanbsHOCTH 1aHa. MeTo1 HOTEeHIMAJIOB.

2.4 OTKpbITast MOJIENb TPAHCIIOPTHOM 3a1a4H.

Bapuaur (o0pasen):

3amanue 1.
Pemuts 3aKPBITYIO TPAHCIIOPTHYIO 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 AUHAMHUYECKOE IporpaMMHupoOBaHuE.

Tewmbr:
3.1 OO0111as OCTaHOBKA 33/1a4M HEJIMHEHMHOIO IPOrpaMMUpPOBaHUS.
3.2 I'pacduueckuit MeTox pemIeHus 3a1a4i HETMHEHHOTO TPOTPaMMHUPOBAHHUS .
3.3 Merton mHOXUTENEH Jlarpanxka.
3.4 [TocTanoBKka 33124 AMHAMUYECKOTO IPOTPaMMHUPOBAHHUS.
35 Pemienue 3a1a4 METOI0M AMHAMHYECKOTO MTPOrPAMMHUPOBAHUSI.

Bapuaur (o0pasen):
3ananue 1.
Pemmte rpadguueckiuM METO0M 3a/1a4y HETMHEHHOTO MPOrPaMMHPOBAHUSI.
f =2x,—-0,2x7 +3x, —0,2x> — max
2%, +3X%, <13,
2%, + X, <10;

X =0,%,>0.

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

f=6-4x -3X,, ecu X +X;=1

3amanme 3.
B TpaHcmopTHOI ceTH HMEETCs HECKOJBKO MapIIpyTOB, IO KOTOPHIM MOXHO
JIOCTaBJIATh Tpy3 u3 nmyHkTa 1 B myHKT 10. CTommocTh mpoesna Cij MEXIY OTIETbHBIMHU

NYHKTaMH TPaHCIIOPTHOM CEeTH MpeJCTaBlIeHa B COOTBEeTCTBYomed Ttabmuue. TpeOyercs
ONpEeAeNUTh ONTUMAJIbHBIA MapLIpyT Ipoe3fa u3 myHkTa 1 B myHKT 10 ¢ MUHUMabHBIMU
TPAHCIIOPTHBIMU PAaCXOJaMH.
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Cas
Cos
59
9

Cos A
C12 Cs.10
Css Ceg
Ciz Css
3 =® CG
Ca7 Co,10
Cra
C14 C46
Co9

C47

S| | 0| 0| 0| | J| | TS| TS| T O C TSl S
73|52 |7(9|3|1|8|4|5|2|6|1|9|4|3)8
3amanue 4.

Nwmerorcs Tpu mpeanpusiTusi, MEXIY KOTOpbIMH HeoOxoaumo pacnpenenutb 100 Teic.
YCIIOBHBIX €AMHMII CPEACTB. 3HAUEHUs MPHUPOCTa BBHINYCKa MPOAYKLUHWU Ha NPEINPUITHUAX B
3aBHUCHMOCTH OT BBIACJICHHBLIX CPCACTB X MpeaACTaBJICHLI B Ta6J'II/IHC. COCTaBI/ITI) ONTUMAJILHBIN
IUTaH PacHpelieieHNusl CPEeACTB, MO3BOJSIONMN MaKCHUMU3HPOBaTh OOLIMII IPUPOCT BBIMTYCKA
MPOAYKIUH.

X | fu(x) | f2(x) | fa(x)

20| 9 11 | 16

40 | 18 | 19 | 32

60 | 24 | 30 | 40

80 | 38 | 44 | 57

100 50 | 59 | 70

4. UupuBuayajibHoe 3agaHue Ned: DjieMeHTbl TeOPUH MATPUYHBIX MIP U TeOPHH
CHCTEM MaccOBOIr0 00CTyKMBAHUS.

Tewmsr:
4.1 OcHOBHbIE IOHATHS TEOPUU MATPUUHBIX UTD.
4.2 Pemenne urpsl B CMEIIAHHBIX CTPATETHSIX.
4.3 ['padmyeckuii MeToA pelieHrs MaTPUUHBIX UTP.
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4.4
4.5

BapuanTt (00pa3sen):

OcCHOBHBIE TIOHATHS TEOPUU CHCTEM MACCOBOTO 00CTYKUBaHUSI.
Tunsl cucTeM MaccoBOro 0OCITYKUBAHUS U OCHOBHBIE XapaKTEPUCTUKHU UX PaOOTHI.

3amanue 1.
Omnpenenure BEpXHIOK U HUKHIOKO IICHBI UTPHI M, €CJIM 3TO BO3MOXHO, TO U CEIJIOBYIO
TOYKY.
2 4 1 5
11 -1 3 2
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 CPaBHUTB PE3YJIbTATHI.

1 3
S5 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., mpejcTasiseT codoit ogHokaHanbHyto CMO ¢ HeorpanuueHHOU ouepenbto. Cpennee
BpeMsi o0cIy)uBaHus cocTaBa togen =20 muH. Haiitu cpeanee 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 3aaHNs / 3aa4H JAJ1 IPOMEKYTOYHOH aTTecTalluu
Ta6auna 8 - IIpuMepHbIe TeopeTHYeCKHE BONPOCHI U MPAKTHYECKHE 32424 K IK3aMeHYy

Pasjnenbl 1 TeMbl IIpumepHbIe IIpuMepHbIE IPAKTHYECKHE 32124
TeopeTHYecKHe
BOIPOCHI
9 cemectp
1. JInneiiHoe MporpaMMHpoOBaHHe
1.1 UccnenoBanue 1.00mmas 3amava | 1.IToctpouth MaTeMaTHUECKYIO MOJIETH
orepauui Kak Hayka | JMHEHHOTO 3aauu.
TIPUHSATHS MPOrpaMMHPOBAHUSI. Hust COXpaHCHHS HOpMAaJTbHOU
ONTUMAJIBHBIX 2. JlonmycTumblit U | )KU3HEAEATEIbHOCTH YeNIOBEK JIOJDKEH B CYTKHU
pEIIeHMIA. OTNITUMATHHBINA miaH | moTpebasaTh OenkoB He Menee 120 ycm.en.,
3aJauu JUHENHHOro | *H1poB He MeHee 70 1 BUTAaMHHOB He MeHee 10
MPOTPaMMHUPOBAHHS. ycn.ea. Conepxanue ux B npoaykrax Iy u Iz
paBHo cootBercTtBeHHo (0,2; 0,075; 0) u (0,1;
0,1; 0,1). Croumocts 1 en. mpomykra Ily — 2
nen.en., Ilo — 3 npgen.en. TpeOyercs Tak
OpPraHU30BaTh MHUTAHHUE, YTOOBI €r0 CTOMMOCTb
Obula MUHUMAJIbHOW, a OPraHu3M IOJYyYWI
HEOOXOJMMOE  KOJHMYECTBO  NHUTATEIBHBIX
BEIIIECTB.
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1.2 3agaun
JIMHEMHOTO
IporpaMMHUpOBaHUS
U aJITOPUTMBI X
penieHusl.

3.®Dopmbl 3anucu 3a1a4u

JIMHEWHOT O
MIPOrpaMMHUPOBAHUSI.
4.I'eomeTpuyeckas

WHTEpIIpeTaIus 3a/1a4

JIMHEHHOTO
MIPOrpaMMHUPOBAHUSL.

2.Ucnonb3ys F€OMETPUUYECKYIO
WHTEpIpEeTaINIOo, HAWIUTE PEIICHUs 3aJauH.

Ha npuoGperenue o0opynoBaHus 1uisi HOBOTO
IPOU3BOJCTBEHHOIO ydacTKa BbiaeneHo 20
TeiC. py0. OOoOpynoBaHWE OMKHO OBITh
pa3MelIeH0 Ha IUIOLIAAH, HE MpEeBbIIIAONIeiH
72 w2 IlpeampusTHe MOXET 3aKa3aTh
o0opy/soBaHHE JBYX BHIOB: 0oJjiee MOIIHBIE
MallHbBl THIMA A CTOMMOCTBIO 5 ThIC. pYO.,
TpeOyIolye PON3BOACTBEHHYIO IIOMANb 6 M2
(c yueroM mpPOXOJOB) U JalOIKUE & THIC.
€IMHUIl TPOAYKIMH 3a CMEHy, U MEHee
MOIIHBIE MAIIUHBI THNa b CTOUMOCTBIO 2 THIC.
py6., 3aHMMaromuMe miomans 12 M? u maromue
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.PemuTh 33129y CUMITIICKC-METOOM.

I[Ipu npomsBoxncrBe mnpoxykumu Ilh u Iz
UCTIONB3YIOT 4 rpymmnsl odopynoBanus A, B, C
u JI. Ha Beimyck emuuunel npomykuuu IIp
pacxoayercs B equHuLly Bpemenu 1; 0,5; 2 u 0
en. obopymoBanus A, B, C wu [
COOTBETCTBEHHO, a €IUHUIIBI mpoaykiuu Il —
1; 1; 0 u 2 ex. obopynoBanus. Gouxg padbouero
Bpemenu rpynnbsl A — 18, B—-12,C—-24u /]| -
18 en. Bpemenu. llpenmpusitue peanusyer
eaununy npoxykuuu 11 mo unene 40 nen. en.,
I[I. — 60 npen. en. Halitu mnaH BhIMycKa
MPOAYKIIHH, npu KOTOPOM BBIpYYKa
npeanpusITis Oy1eT MaKCUMAIIbHOM.
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1.4 JIBoiiCTBEHHBIC
3aJa4yd  JIUHEWHOTO
MIpOrpaMMHUPOBAHUS.

6.11paBuna noctpoeHus
JIBOMCTBEHHBIX 3a7a4.

7. DOKOHOMUYECKAS
UHTEpIpeTals
JIBOMCTBEHHBIX 3a7a4.
8.B3auMocBs3b
peuieHui  NpsAMOM W
JIBOMCTBEHHOH 3a1a4

4 IloctpouTh MaTeMaTUYEeCKyIO MOJICITh
3agaur. CoOCTaBUTh K HEW JIBOWCTBEHHYIO
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
[lexa 3aBOJa OCHAIIEHBI B3aHMO3aMEHSIEMBIM
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 rpymmma MEXaHMYECKHX IIEXOB MOXET
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
ThIC., @ KaXJOH ThICSYM mNpoaykuuu b — 3
TeIC.py0. HaliTu Takoe coueraHue BbBIITYCKOB
OPOAYKIMH, KOTOpOEe JaeT HanOOJIBIIYIO
CYMMY HpUOBLIH.

2. TpancnopTHas 3a1a4ya

2.1 3akpeiTas
TPaHCIOPTHAsS
3a1ada

9.IlocranoBka
TPaHCIIOPTHOM 3a7a4M U
€e MaTeMaTHhIecKas
MOJICIb.

10.MeTtoapI HAXOXKICHUS
OTOPHOTO IIJIaHa
TPAHCIOPTHOM 3a7a4u —
METOJ CEBEPO-
3amaJHoro yIJia U METOJ
MUHHMAaJIbHOTO
DJIEMEHTA.

11.MeTop MOTEHIIMAIOB
peuIeHus: TPaHCIIOPTHOMN
3aJa4m.

5.PemnTh 3aKphITYIO TPAHCIIOPTHYIO 33124y .
a;=(60, 80, 100), b; =(40, 60, 80, 60),

12 14
Cy=|4 0 53|
35 22

2.2 OTKpBITAs

12.Hec6arancupoBaHHas

6.PemmTh OTKPHITYIO TPAHCTIOPTHYIO 33124y .

TPaHCIIOPTHAs TPaHCIIOPTHAA 3a/1a4a. a;=(10, 15, 25), bj =(5, 10, 10, 15),
3aj1a4a

2 1 34

Cij =3 5 6 2]

1 2 56
3. HeauHeiiHoe M AMHAMHYECKOE NPOTPAMMHPOBaHHe.
3.1 3amaun 13.I'eomeTpuyeckas Pemmute  rpaduueckuM  MeToOAOM  3agady
HEJIMHEHHOTO WHTEpIpeTaus 3a1a4 HEJIMHENHOTO ITPOrpaMMHUPOBAHUS.
[IPOrpaMMUPOBAHUS. | HEIIMHEWHOIO f =2%x —0.2%% +3%x. —0.2x% — max
I'eomerpuueckas MIPOrpaMMHUPOBAHUSI. ! ! 2 2
UHTEpIpETaLHs.
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2%, + 3%, <13,

2%, + X, <10;

X =0,x, 0.
3.2 Metonpl 14 Metox muHoxuteneir | 7.HaiiTu ycioBHbBIE SKCTpeMyMbl (YHKIIHH,
peleHus 3a1a4 Jlarpanxa. UCIIONIB3Ysl METO/ MHOXHUTeNeH Jlarpanxka.
HEJIUHEHHOTO —v . _

f=x-%, eom X+X, =1

IPOTrpaMMHUPOBAHMUSL.
3.3 3amaun 15./Ilunamuueckoe 8.Mmerorcss  TpW  TPEANPUATHS,  MEKIY
JMHAMHUYECKOI O IIPOrpaMMHUPOBAHHUE. KOTOpPBIMH HeoOxonumo pacnpenenuts 100
nporpaMMmupoBanus. | 16.Pemenue 3anaun o TBIC. YCJIOBHBIX €JIMHUIl CpPEICTB. 3HAuYEHUS

BbIOOpE ONTHMAIBLHOTO
MapuipyTa B
TPaHCIIOPTHOM CETH.

17 .Pemenue 3aqauu o
pacrpeielieHuu CpeiCTB
MEXy TPEIIPUATHSIMH.

IpupocTa BBIITYCKa MIPOAYKIIUU Ha
IPEANPUATHAX B 3aBUCUMOCTU OT BBIIEIECHHBIX

cpeactB X MpeACTaBiIeHbl B TaOaHIIE.
COCTaBI/ITL Ol'ITI/IMaJ'ILHHﬁ TIJ1IaH paCHpe,Z[eJIeHI/I}I
CpGI{CTB, HOSBOJI?IIOHII/Iﬁ MaKCI/IMI/I3I/Ip0BaTL
OO IPUPOCT BBIITYCKA MPOAYKIIHH.

X | fu(x) | 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. DjeMeHThI TEOPHH MATPUYHBIX UIP U TEOP

MU CHCTEM MACCOBOI'0 06cnymnBam/m

4.1 DeMeHTBI
TEOPUH MaTPUUYHBIX
urp

18.0OcHOBHBIE IOHATHS
TEOPUU MATPUUYHBIX HUTD.
19.Urpel B YHCTBIX U
CMEIIaHHbIX CTPaTerHsX.
20.I'eomeTpuueckas
WMHTEPIpETAIHS
MaTpUYHOU UTPBI.

9.0mpenenuTe BEPXHIO W HWXKHIO IICHBI
UTPBI U, €CITH 3TO BO3MOXXHO, TO U CEIUIOBYIO
TOYKY.

2 4 1 5
1 -1 3 2
A=
5 2 -4 0
2 5 -3 -4

4.2 DieMeHThI
TEOPUHU CHCTEM

21.Moaenu CUCTEM U
3a7a4i MacCOBOI'O

Onpepenuty Tun CMO (cuctemMbl MaccoBOTO
oOciyxuBaHusl) M HallTh  Tpebyemble

MaccoBOI'0 00CITyKUBaHUSI. napameTphl.

00CITyKUBaHUS. 22.0O1HOKaHaJIbHAs B pesynbrare HaOmoeHUN yCTaHOBJIEHO, YTO

OpnHoKaHANBHBIE U | CHCTEMA MacCOBOTO | HHTEHCUBHOCTh TenepOHHBIX 3BOHKOB

MHOTOKaHaJTbHBIC o0cmy)KMBaHUS C | mucmeT4yepy, UMEIOMUX XapaKTep MPOCTEHIITUX

CMO c oxugaHueM. | OTKa3aMHu. IyaCCOHOBCKHUX TMOTOKOB, cocrtaBiser 1,1
23.MHoTrOKaHaIbHAS BBI30BOB B MUHYTY, cpenHsis
cucTema MacCOBOTO | MPOAOIIKUTENBHOCTD pasrosopa
o0cmy)KUBaHUS c | (oOcmyxuBaHUE KIMEHTA) COCTABISAET 2,3 MHH.
OTKa3amH. Onpenenuthb XapaKTePUCTHKHU 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 O6cmy>KuBaHue
C OTKa3amH,
OXKUJAaHUSIMH,
PUOPUTETAMHU.
Onrtumuzanus
00CITy )KBaHUS.

24 MHorokasajibHas

cucrema MaccOBOI0
o0CITyKUBaHUS C
OKUJaHUEM u
OTpaHHYCHUEM Ha JUTUHY
ouepenu.
25.01H0KaHaTBHAS
cucTema MaccOBOI'0
o0cmyKUBaHUs c
OXKUJaHUEM u
OTpaHWYCHUEM Ha JUTHHY
ouepenu.
26.MHoOroKaHaJIbHAs
cucTema MacCOBOTO
o0cmy)KUBaHUs c
OXKUJaHUEM u
HEOrpaHWYEHHOU
ouepebo.
27.01HOKaHATBHAS
cucTema MacCOBOT'O
o0cmy)KUBaHUS c
OXXKUJaHUEM u
HEOTrpaHWYEHHOU
ouepebIo.

10.0npenenuts  t™in 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 00CITy>KUBaHHsI OMHON 3asBKH {o6c1.=0,8
4y, Kaxnmas oOcmyxeHHas 3asiBKa NPUHOCUT
noxon C=120 py6. CopepxaHue KaxXaoro
kaHana ooxomutcs B 80 py6/4. BeirogHo nu B
SKOHOMHYECKOM OTHOIICHUH YBEIIMYUTH YUCIIO
kaHaioB CMO no tpex?

(cucremsl
HaWTH

CocraButens (u1):

®omuna A.B., nouent kap. MOMM

(pamunus, unuyuanet u donxcrocms npenodasamens (ei))
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