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1 leab TUCHUIIAHBI.

Heabto wu3yuenuss aucuuruinHbel «lccnenoBanue omnepanuily — sBiseTcs (OPMHpPOBAHUE
MaTeMaTUYeCKOd  KOMIETEHTHOCTH B 00JacTM  NpPUMEHEHUss  MaTeMaTHUYeCKUX U
KOJIMYECTBEHHBIX METOAOB I MOJEIMPOBAHUS CHUCTEM, AaHaIW3a MX XapaKTEepUCTUK U
MPUHATUS ONTHUMAJIBHBIX PEUIEHUM, a TAK)KE HaBBIKOB, YMEHUN M TOTOBHOCTH HCIIOJIb30BaHUS B
Oynymieit mpodecCHoHaNbHON ASSITEbHOCTH MOMyYEeHHBIX 3HAHUH.

B xone u3yuenust AMCUUIIIMHBI OyJeT chopMupoBaHa KOMITETEHITUS

OIIK-8 (crocoOeH OCYIIECTBIATh IMEJArOrHYecKyI0 JESTEIIbHOCTh Ha OCHOBE CIICIUATBHBIX
HAYYHBIX 3HAHUN).

1.1 ®opmMupyembie KOMIETEHINH

Tabnuna 1 - @opMupyeMble TUCIUILUIMHON KOMIIETEHIIUU

HanmenoBanue Buja HaumenoBanue Kon 1 Ha3Banne KOMITETCHIINH

KOMIIETCHITUH KaTeropuu (TpyIibl)
KOMIICTEHITH I

obuienpodeccruoHanbHas | HAyYHbIE OCHOBBI OIIK-8 - cmocobGeH  OCYIIECTBIATH
nearorndeckom MEJIarOTMYECKYI0 IESITEIbHOCTh HA OCHOBE
eI TEIILHOCTH CIIeIIMaIbHbIX HAYUYHBIX 3HAHUU

1.2 UnaukaTtopbl JO0CTHKEHUS] KOMIIETeH M

Tabnuma 2 — UnaukaTopsl JOCTHKEHHUS] KOMIIETEHIIUH, popMUpyeMble AUCIUIIITMHON

Kon n HazBanue WNHuKaTophl 1OCTUXKEHUS JIMCUMIITNHBL U IPAKTHKH,
KOMIIETECHIIUU kommneteHiuu mo OITOTT dhopmupyrommne KOMIETEHITUIO
OITOIT
OIIK-8 (cnocoben OIIK.8.1. ITpumensier b1.0.03.01  OOGmias ncuxoaorus
OCYILECTBIIATH CIELMaJIbHbIC HAYYHBIC b1.0.04 Bospacthas
MearornyecKyro 3HAHUA MTPEIMETHOM 00- aHaTOMUS U (PU3HOJIOTHS
JIeITeJIbHOCTh HA OCHOBE JIaCTH B IeJaroru4eckom b1.0.06 CoenuanbHast U
CHeIUaTbHBIX HAYYHBIX JEeSTENIbHOCTH 110 MPOPIITIO KOPPEKIMOHHAs Ne1aroruka u
3HAHUN). MOATOTOBKH MICUXOJIOTUS
OIIK.8.2. Bnaneer merogamu | 61.0.10 [Ipenmernas
Hay4HOT'0 MCCIIEJOBaHUs B HOJTrOTOBKA MO MPOHITIO
MpeIMETHOM 00J1acTH "Matemaruka"

b1.0.10.01  Jluneiinas anrebpa
51.0.10.02 TI'eomerpus
b1.0.10.03  Teopus uucen
b1.0.10.04  Anrebpa

MHOT'O4JIEHOB

b1.0.10.05 DnemeHnTtapHas
MaTeMaTHKa

b1.0.10.06  JluckperHas
MaTeMaTHKa

b1.0.10.07 Teopus
BEPOSTHOCTEH U MaTeMaThyecKast
CTaTUCTHKaA




Kon u Ha3ssanue
KOMIIETEHI[NHA

HNuaukaropel JOCTUXEHUS
koMmrereunuu mo OITOIT

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

b1.0.10.08 HUccuaenosaunue
onepauun

b1.0.10.09 Maremaruka B
HCTOPUYECKOM Pa3BUTUU
b1.0.11 [Ipenmernas
MOATOTOBKA IO MPOQIITIO
"duznka"

b1.0.11.01 MaremaTrudeckue

MOACIN (1)I/I3I/I‘ICCKI/IX IMpouecCcoB

b1.0.11.02  O6mas ¢pusuka
b1.0.11.03  DnemenTtapHas
¢busnka

b1.0.11.04  OcHoBbI
TEOPETUYECKON (PU3UKU
b1.0.11.05  AcrtpoHomus
b1.0.11.06 ®wusuka B
UCTOPUYECKOM Pa3BUTUU
b2.0.02(Y) VwueOnas mpakTuka.

O3HaKOMHTEILHAS IIpaKTHUKa

b2.0.03(Y) VYwueOHas nmpakTuka.
[IpoekTHO-TeXHOIOTUYECKAs
IpaKkTHUKa

b2.0.04(IT) IIpousBoacTBeHHas
npakrtuka. [lenarornueckas
MpaKTHKA

B3.01(I") [Togroroska k cnaue
U cJlaya rocy1apcTBEHHOTO
9K3aMeHa

Bb3.02(1) Brinonnenue n

3aIlATA BBITYCKHON
KBaJTH(PHUKAIIMOHHOHN paboThI
OTJ.02 HNHHOBalIMOHHBIE
METOJBI U TEXHOJIOTHH
AEKTPOHHOTO 00yUEHHUS

1.3 3uanus, ymenus, HaBbiku (3YB) no nucuuniaune

Tabnuua 3 — 3HaHus1, yMeHUs, HAaBBIKU, OPMUPYEMbIE TUCIUILITHHON

Kon n na3Banne
KOMIICTEHITUH

NuaukaTopel JOCTHKEHUS
KOMIICTEHITHH,
3aKpEIICHHBIE 32
JUCHUIIINHON

3HaHus, yMeHusl, HaBbIku (3YB),
(dopmMupyeMble JUCIUTUTMHON

OIIK-8 (cmocoben
OCYIIECTBISTh
MeJarornyecKyro
JeSITeIbHOCTh Ha OCHOBE
CHCIIMATbHBIX HAYYHBIX
3HaHUM).

OIIK.8.1. [Ipumenser
crielManbHble HayYHbIe
3HAHUA MTPEeIMETHOM 00-
JIaCTU B MEJarorn4ecKoi
JESATETLHOCTH TI0 TPOHITIO
MIOJITOTOBKH

3HaTh:

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




Kop u HazBaHne HNupukaropel JOCTHXEHUS 3Hanus1, ymMeHusi, HaBblku (3YB),

KOMIIETEHIINH KOMIIETEHINH, (dopMupyeMble JUCIUIUTMHON
3aKpEIJICHHbIE 32
JUCLIUILTUHON
OIIK.8.2. Bnangeer - METO/Ibl IPOBEACHUSI HAYYHOT O
METOJaMU Hay4HOI'O UCCIIeI0BaHMs B IPEMETHOM 001acTu
HCCIIEIOBaHMSI B “Uccnenoanue onepanuii’;
MpeAMETHOM 00IacTH VYMeTh:

- UCTIOJIb30BaTh HAYYHbIC 3HAHUS
npeaMeTHou obiactu “HccnenoBanue
onepanuii” B e aroruueckoim
JESTENIbHOCTH 110 MPOIITIO
MOATOTOBKH;

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

Biaaners:

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

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

2 O0BEM M TPYA0EMKOCTD TUCHHUILVIMHBI N0 BUAAM Yy4eOHbIX 3aHATHI. DopMbI
NPOMEKYTOYHOM aTTeCTALMH.

Tabmuua 4 — O6beM U TPYAOEMKOCTh TUCIHIIIMHBI 110 BUJIAM YU€OHBIX 3aHATHIM

. OO6béM yacoB 1o popmam
OO1w1ast TpyA0EMKOCTh U BUbI Y4eOHON pabOThI IO N ——
JMCIUIUIAHE, TPOBOIMMBIE B pa3HBIX (popmax 0D0 0300 300
1 O6mas Tpy10eMKOCTb JUCHUILUIMHEI 180
2 KonrakTHas paboTa 00yyaromuxcs ¢ npenojaBareiem (o 72
BHJIaM Y4eOHBIX 3aHSITHIA) (BCEro)
AynuropHas padota (Bcero): 72
B TOM YHCIIE!
JIEKIIUHU 36
MTPAKTHUYECKHUE 3aHATHSI, CEMHHAPBI 36
PAKTUKYMBI
nabopaTopHbBIEC PAOOTHI
B MHTEPAKTHBHOH popme 16
B QJICKTPOHHOU (hopMme
Breaynuropnas padota (Bcero): 36
B TOM YHCIIe, HHIUBUAyalIbHas paboTa 00yyaromuxcs ¢
peroiaBaTesieM
MIOJITOTOBKA KYPCOBOW pabOThI/KOHTAKTHAs paboTa
TpYIIOBast, MHAWBUIYaIbHAs KOHCYJIbTAIUS U HHBIC BUIBI 36
yueOHOM IesITeIbHOCTH, IPEAYCMAaTPUBAIOIINE TPYIIOBYIO
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WIA UHAUBUAYAIbHYIO paboTy 00yJaronuxcs ¢
MpenoaBaTesieM)

TBOpUeckasi pabota (3cce)

3 CamocTosTenbHas pabota 00ydaromuxcs (BCero) 72

4 TIpomexxyTo4Hasl aTTecTalusi 00y4Jarouerocs

OK3aMCH

3. YueOHO-TeMaTHYeCKUN IJIAH U COieP:KaHue JUCIHUILIUHBI.
3.1 YueOHO-TeMAaTHYECKHII IIJIaH

Tabnuua 5 - YyeOHO-TeMaTH4eCKUi TJIaH OYHOHM (HOpMBI 00yUEHHSI

O6mas | TpymoeMKOCTb 3aHITHI (4ac.) dopma
Tpymo€ | OPO 300 TEKyIIero
MKOCTb | AyIUTOpH Aynurop KOHTPOJIS U
\E Pa3ensl 1 TEMBI JUCIUILIMHEI ( 6ceco . H. IPOMECIKYT
E 0 3aHATHAM uac.) 3aHATHUS CPC 3aHATHUS CPC OYHOMU
g( JIGKLI | Ip JICK | IIp arrecTanuu
2 AKT 1. AKT yCIeBaeMo
2 CTH
Cemectp 9
1 | JIuneiiHO€ 32 8 8 16 1205010%0:1%910%
MPOrpaMMHUpPOBaHMe aJlbHOE
1 | UccnenoBanue onepanuii Kak 8 2 2 4 3aJaHue
HayKa MPUHATUSA
ONTHMAJIbHBIX PEHICHUM.
2 | 3agauu TUHESHHOTO 8 2 2 4
MPOrpaMMHUPOBAHUS U
AJITOPUTMBI UX PEIICHHUS.
3 | AlIroput™ CUMILIEKC-METO/1A. 8 2 2 4
4 | JIBoiiCTBEHHBIE 3a]a4H 8 2 2 4
JIMHEMHOT O
MIPOrpaMMHUPOBAHMUSL.
IT | TpancnoprHas 3a1a4a 16 4 4 8 \ NunuBuny
5 | 3akpbITas TpaHCHIOpPTHAS 8 2 2 4 albHOE
3ajaya 3aJ]laHue
6 | OTKpsbITas TpaHCIIOPTHAS 8 2 2 4
3ajaua
III | HeauHeliHOe 1 48 12 12 24 105910%0:9%910%
AMHAMHYECKOE aJbHOE
NMPOrpaMMHPOBaHHUE 3aJlaHue
7 | 3agayy HEIUHEHUHOTO 16 4 4 8
MIpOrpaMMHUPOBaHUSI.
I'eomeTpuueckas
MHTEpIpETaLHMs.
8 | Merons! penienus 3aaa4d 16 4 4 8
HEJIMHEHMHOT 0
IPOrpaMMHUPOBAHUSI.
9 | 3amaun TUHAMUYECKOTO 16 4 4 8
IPOrpaMMHUPOBAHMUSI.
IV | D1eMeHTHI TeOpUM 48 12 12 24 NunuBuny
MATPUYHBIX UT'P U TEOPUH aJbHOE




O6mas | TpyaoeMKOCTh 3aHsATHH (4ac.) dopma
Tpyao€ | OdO 300 TEKYILErO
MKOCTB | AyIUTOpH Aynautop KOHTPOJIS U
E Pa3nensl U TEMBI OUCIHUAILINHEI ( 6ceco . H. IIPOMEXKYT
5 110 3aHATHIM uac.) 3aHATHS CpC |33ATHA | O4YHOH
g[ JIEKL | mp JIEK | IIp arrectaunuu
2 aKT 1. aKT yCcueBaeMo
= CTH
Cemectp 9
CHCTEM MacCoBOIo 3aJJaHue
00CJTy:KUBAHNS
10 | DnemMeHTHl TEOpUU 16 4 4 8
MaTPUYHBIX UTP
11 | DIeMeHTHl TEOPUU CUCTEM 16 4 4 8
MaccoBOTO 00CITyKUBaHUSI.
OHOKaHAJIbHbBIC U
MHorokaHainbHbeIle CMO ¢
O0KHTaHUEM.
12 | OGcnyxuBaHue ¢ OTKa3aMH, 16 4 4 8
O0KHJIAHUSIMU, IPUOPUTETAMH.
OnruMu3anus
00CITy)KBaHUA.
IIpomexxyTodHas aTTecTarus - 36 JK3aMeH
HUTOI'O no cemectpy 180 36 136 | 72

3.2. CopeprxaHue 3aHATHI 10 BUAAM Y4eOHOI padoThI

Tabnuua 6 — CopeprkaHue JUCUUILIIMHEI

n/a

HaunmenoBanue paznena,
TEeMbl JUCIUILINHBI

CopaeprxaHue 3aHATUS

Cemectp 9

Coodeporcanue 1eKyuonHo20 Kypca

1

JInHeliHOe MporpaMMHpoOBaHHe

1.1

HccnenoBanus onepanuii
KaK HayKa MPUHSITUS
ONITHMAJIbHBIX PEIICHUN.

[Tpenmer u 3anaun uccnepoBanus onepanuid. Kimaccuduxarms
MOJIEJIEN UCCIIEIOBAHMS onepannii. MaTeMaTnueckue
MOJIENIN: TIOHATHE, BUAbI, TPUHIUIIBI TOCTPOCHUS, STAIbI.
OnTrMU3alMOHHBIC 337]a4H B HayKe U TexXHUKe. [IpruMepsl
TUNOBBIX 337a4. OJHOKpUTEpHATIbHAS U
MHOTOKpUTEpHabHast onTuMu3aius. [loctpoerne kpurepus
s dexTuBHOCTH. TpeboBaHMs K BBIOOPY KpUTEpHUS
sbdektuBHOCTH. BekTopHbli kputepuid 3¢ (HEeKTHBHOCTH.

1.2 | 3agaun TMHENHOTO Teopuss ~ AMHEMHOro  MPOrpPaMMHUPOBAHMS.  AJTOPUTM
MIPOrpaMMHUPOBAHUS U IIOCTPOEHNs MareMmarndeckod Moxaenu. Kiace 3amauy,
QITOPUTMBI UX PELICHUS. | MIPUBOAMMBIX K 3aJadye JMHEHHOTO MpOrpaMMHUPOBAHUS

(3JIII). T'eomerpuueckass MHTEpIIpeTalus 3a7ad JUHEHHOTOo
IpOTrpaMMHUPOBAHUSL.

1.3 | Anroput™m cUMILIEKC- ITonstue IEJIEBOM byHKIIU u OTpaHUYEHUH.

MeTo/1a. AnrebGpanueckass ~ QoOpMyJIMpOBKa  3aladd  JIMHEMHOTO

nporpaMMupoBaHusi B oOmeM Buje. CBOHCTBa perieHuit
3a/1a4 JIMHEWHOr0 MPOrpPaMMHPOBAHUA. AJITOPUTM CUMILIEKC-




HaumenoBanue paznena,

Coneprxanue 3aHATUS

/Tl | TeMbl AUCLUHUILIIMHBI
METO/1a.

1.4 | JIBoiicTBeHHBIC 3a4a4Uu AJITOPUTM TIOCTPOCHMSI JIBOMCTBEHHBIX 3aaad. PelieHue
JIMHEWHOT' O JIBOMCTBEHHOW  3aJa4d JIMHEHHOIO IIPOrPaMMHUPOBAHMS;
[IPOrpaMMHUPOBAHUSI. HAaxOXKJECHUE M0 PEIICHUI0 JBOMCTBEHHOW 3a/1aud, PEIICHHE

npsiMOM  3aj1ayuH. DOKOHOMHYECKasi  MHTEpIpeTanus
MIEPEMEHHBIX U PEIICHHUI IBOMCTBEHHOM 3a/1a4H.

2 TpaHncnopTHas 3a7aya

2.1 | 3akpsbITasi TpaHCIIOPTHAS HaxoxxeHre OmopHOro IulaHa IIOCTABOK TPaHCIOPTHOM
3a1a4a 3amaun. Kpurepuidi ONTUMaJIbHOCTM IUIaHA M OLICHKA

CBOOOJIHBIX KJIETOK. MeTo/1 NOTEHIMAJIOB.

2.2 | OtkpsiTas TpaHcnopTHas | OTKpbITast TpaHCIOPTHAA 3aAa4a. MeTo1 MOTEHIMAJIOB.
3ajada

3 HenuHeiiHoe U TMHAMIYECKOE TPOrPAMMHMPOBAHHE

3.1 | 3agaun HeAMHEHHOTO [locTaHoBKa 3aauu HEJIMHEMHOrO0 MPOrPaMMHPOBAHUS B
MIPOrPAMMHUPOBAHMSL. o61ieM Bujie. OCHOBHBIE TTOHSITHSI.

3.2 | 'eomerpuyeckas Ob6unacth JOIIy CTUMBIX peLieHui. I'eomerpuyeckas
WHTEpIpeTaIus 3a1a4 WHTEpIpeTalys 3aa4 HEIMHEWMHOTO MPOTPaMMHUPOBAHUS.
HEJIMHENHOTO
MIPOrpaMMHUPOBAHUSL.

3.3 | Meroapb! penienus 3a1a4y AJITOPUTM peIlIeHUs 3a/1a4 HEIMHEWHOTO MPOrpaMMHUPOBaHUS
HEJIMHEWHOT O METOI0M MHOXUTeNel Jlarpanxa.

MIPOrpaMMHUPOBAHUSI.
Meroa MHOXKUTENEH
Jlarpanxa.

3.4 | Meroasl pelieHus 3a1au ['paguentHeie MeToabl. MeTon mrpadHbIX QyHKITHI.
HEJIMHEITHOTO
MIPOrpaMMHUPOBaHUSI.

['pagrieHTHBIE METOIBI.

3.5 | 3amaun JUMHAMUYECKOTO 3anaun JTUHAMHAYECKOTO MIPOrpaMMHUpPOBAHUSI.

MIPOrpaMMUPOBAHMUSL. MHoromaroBsle 3a/1a4i IPUHATUSA pelmeHni. PopMyIupoBKa
3alayd  IUHAMHYECKOTO IMPOTPaMMHUPOBAHUS, TPUMEPHI
(3amaun pacrpeneneHusl pecypcoB, YIpaBJIEHUs 3alacami,
ceTeBbIe). 3aaua O MyTEeIIECTBUH.

3.6 | Meroa nTMHAMHYECKOTO Meron  AMHAMUYECKOTO MporpamMMmupoBanus. [IpuHIumn
MIPOrpaMMHUPOBAHUSI. ONTUMAIBHOCTH u byHKIIUSA bennmana. Oobmas

XapaKTEePUCTUKA 3a/1a4, UX SKOHOMHUUYECKAsi U TeOMETpHIecKast
UMHTEpIpeTanus. 3ajada O paclpelesIeHUd CPEICTB MEXKIY
MPEANPUITHSIMHU.

4 DJIeMEeHTBI TEOPMH MATPHYHBIX HI'P H TEOPHH CHCTEM MACCOBOIr0 00CIyKMBAHUS

4.1 | DnemeHTsl TEOpUHU OcCHOBHBIE TOHATHS Teopuu Urp. Urpel ¢ HylaeBOM CyMMOM.
MaTpPUYHBIX UTP Urpsl ¢ uncteiMu cTparerusmu. [lnatexxnas warpuua.

MakCUMUH, MUHUMAKC, PEIIIEHUE UTPHI.

4.2 | Urpsl co cMemIaHHBIMU Urpsl co cMemaHHbIMU cTparterusamu. ['eomerpuueckas
CTpATEeTUSIMH. WHTEPIPETAIHS PEIICHUS UTPHIL.

4.3 | Dnementsl Teopuu cucteM | OnHOKaHaNbHBIE M MHOrokaHaibHble CMO ¢ oxugaHuem.
MaccoBOI0 OO6cnyxuBaHHE C TPEUMYIIIECTBAMHU.
00CITyKUBaHUSI.

4.4 | OnHOKAaHAJIbHBIE U OnHOKaHaJIbHbIE M MHOTOKaHAJIbHBIE CHUCTEMBI MacCOBOTO
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HaumenoBanue paznena,

Coneprxanue 3aHATUS

/Tl | TeMbl AUCLUHUILIIMHBI
MHOTOKaHaJIbHbIE obciyxuBanus (CMO). OCHOBHBIE MOHSTHUS U ONPEICICHUS.
CUCTEMBI MacCOBOTO [TyaccoHOBCKUI TOTOK COOBITHH.
obciyxusanusi (CMO).

4.5 | OOcayxuBaHHE C OOcny)KMBaHWE C OTKa3aMH, OXKUJAHUSIMH, MPHUOPUTETAMHU.
OTKa3aMu, OXKHUIaHUSIMU, OnTtumuzanust 00CITy)KUBaHHUS.
IPUOPUTETAMH.

4.6 | Meroa UMHUTaLlMOHHOTO Meton umutanumonHoro mozenupoBaHuss CMO. OcHOBHbIE

MoaenupoBanusi CMO.

ITOHATHA. AJ'IFOpI/ITM PEUICHUA.

Cooepoicanue npakmuueckux 3aHsamuil

1 JInHeliHOe MporpaMMHupoBaHHe

1.1 | UccnenoBanus onepanuii | MaremaTuueckue MOJIEIU: TIOHATUE, BUABI, IPUHIIUIIBI
KaK HayKa NpUHATUA MOCTpOEHUs, 3Tanbl. ONTUMU3aLUOHHBIE 33Ja4H B HAYKE U
ONTUMAJIbHBIX PEIICHUN. TexHHKe. [[pumepbl TUIIOBBIX 3a/au.

OnHOKpuTEpHAIbHAST U MHOTOKPUTEpUATIbHAS ONTHMM3ALM.
[Toctpoerne xpurepus d3pdexruBHocTu. TpebGoBaHus K
BbIOOPY KpuTepus 3¢deKTUBHOCTU. BeKTOpHBIM KpuTepwHii
3¢ (hHEeKTHBHOCTH.

1.2 | 3apaum nuHETHOrO 'eomerpuueckas  wHTEpHperauus  3aaad  JUHEHHOTO
IIPOrpaMMUPOBAHUS U IpOorpaMMUpOBaHus. PerieHne ONTHMHU3ALMOHHBIX 3a/1ad B
QITOPUTMBI UX PEIICHUS. | DJIEKTPOHHBIX TaOJMIIaX: 3a7a4a ONpeIeIeHUs ONTUMAIbLHOTO

aCCOPTUMEHTA IPOAYKIIUH, 3aa4ya IIPOBEPKU
cOaaHCUPOBAaHHOCTH IUIaHA, 33jJlada O pacKpoe, 3ajaya o
CMECSIX.

1.3 | Anroput™m cuUMILIEKC- [TonsTHE 11€71€BON PYHKIIUN U OTPAaHUYEHU.

MeTo/1a. Anrebpanyeckas popMyIHpOBKa 3aa4H JIUHEWHOTO
porpaMMHpOBaHus B 001ieM Buje. CBOMCTBA peleHui
3aJ1a4 JJUHEHHOro MPOrpaMMHUPOBAaHUS. AJITOPUTM CUMILIEKC-
METOJa.

1.4 | JIBoiicTBEHHBIC 339N Anroput™M MMOCTPOCHUSA JIBOMCTBEHHOU 3aJIa4n.
JUHENHOTO Hecummerpuunsle  1BOHCTBeHHBIE  3amaud. (OCHOBHBIE
IPOrpaMMHUPOBAHHUSL. TEOpPEMBbI IBOMCTBEHHOCTH M UX 3KOHOMHYECKOE COJIEpKaHueE.

2 TpaHncnopTHas 3agauya

2.1 | 3akpsbITas TpaHCIIOPTHAS DKOHOMMKO-MaTeMaTH4eCKasi MOJENb TPAHCIIOPTHOW 3a/1auH.
3a1a4da HaxoxneHrne oOmOpHOro ImJjiaHa TOCTaBOK TPAaHCIOPTHOM

3agaud. Kpurepuil ONTUMaNbHOCTH IUIAHA U OILCHKA
CBOOOIHBIX KJIETOK. MeToI MOTEHIINATIOB.

2.2 | OtkpslTas TpaHcnopTHass | OTKpbITas TpaHCIOpPTHas 3ajgada. PemeHue 3amady  Ha

3a/1a4da ONpeleJeHue  ONTHMAJIBHOIO  IUIAHA  NIEPEBO30K B
HJIEKTPOHHBIX TaOJIHMIIAX.

3 HesmHeitHOe 1 JTMHAMHYECKOE IPOrPaAMMHPOBaHKE

3.1 | 3agaun HEATMHEHHOTO [TocTaHOBKa 3agauM HEJIWHEWHOrO MNPOrPaMMHPOBAHUS B
IIPOrpaMMHUPOBAHHSL. o0mieM Buzie. IlocTpoeHne MaTeMaTuYecKiX MOJEIeH.

3.2 | 'eomerpuueckas Anroput™ peueHust 3aJ1a4n HEJIMHEITHOTO
UHTEpIpeTays 3aaa4 IIPOrPaMMHUPOBAHMUS C MIOMOIIBIO r€OMETPUUYECKON
HEJIMHEWHOTO MHTEpIIpETAIUH.

IIPOrpaMMHUPOBAHHSL.




HaumenoBanue paznena,

Coneprxanue 3aHATUS

Mozenuposanusi CMO.

/T | TEMBI JUCIUATUIMHEI

3.3 | Meroasl pelieHus 3a1au AJTOPUTM pellIeHUs 3a/1a4 HEJIMHEHHOTO MPOrpaMMUPOBAHUS
HEIUHEHHOT 0 METOJIOM MHOKUTENeH Jlarpanxka.

MIPOrpaMMHUPOBAHUSL.
MeTton MHOKUTEIEN
Jlarpanxa.

3.4 | MeToapl pelieHus 3a1a4d I'pamuenTHpie MeTOABL. AJTOPUTM MeToJa ITpadHBIX
HEJTMHEUHOTO byHKIHH.

MIPOrpaMMHUPOBAHUSI.
['pagrieHTHBIE METOBI.

3.5 | 3amaun TMHAMHYECKOIO dopMynHpoBKa 331a4l TUHAMHUYECKOTO MTPOTrpaMMHUPOBaHHUS,

MIPOrpaMMHUPOBAHUSL. npuMepsl (3aladyu  pacupenesieHus pPecypcoB, YIpaBiICHUS
3amacamu, cereBbie). [locTpoeHne MaTeMaTHYeCKHX MOJICTIeH.
3amaya o MyTeHIeCTBUHU.

3.6 | MeToa JUHAMHYECKOTO Meron  AMHAMUYECKOTO MporpaMMmupoBanus. [IpuHIun
MpOrpaMMHUPOBaHUSI. ONTUMAJIbHOCTH u byHKUIUSA Bennmana. OOmas

XapakTEepUCTHKA 3a/1a4, UX SKOHOMHUUYECKAsi U TeOMETpUIeCcKas
MHTEpIIpeTaus. 3ajada O paclpellelIeHHH CPEACTB MEXIy
MPEANPUSITHSIMHU.

4 DJIeMEeHThI TeOPUH MATPUYHBIX UI'P M TEOPUH CHCTEM MACCOBOI0 00CIYKUBAHUSA

4.1 | DnemeHTHI TEOPUU OcHoBHbIE NOHATUA TeopuH urp. Urpel ¢ HyneBol CyMMOIl.
MaTPUYHBIX UTP Urpel ¢ umcteiMu cTpaterusmu. IlnaTexkHas Marpuia.

MakCUMUH, MUHUMAKC, PEIICHUE UTPHI.

4.2 | Urpsl co cMeaHHBIMHU HUrpel co cMemaHHBIMH CTpaTterusMu. ['eomeTpuueckas
CTpaTeTUsIMH. WHTEPIPETAIHS PEIICHUS UTPBHIL.

4.3 | DnemeHThl Teopur cucteM | OgHOKaHaIbHBIE M MHOrokaHajabHble CMO ¢ oKujaHueMm.
MaccoBOI0 O6cnyxuBaHue ¢ mnpeumyinectBamu. OmnpeneneHue Tuna
00CITyKUBaHUSI. CHCTEMBI.

4.4 | OgHOKaHAJIbHEIC U OnHoKaHAJbHBIE U MHOTI'OKAaHAJILHBIE CUCTEMBI MacCOBOTO
MHOT'OKaHaJIbHBIC obciyxuBanusi (CMO). OCHOBHBIE TIOHATHUS U OMPEIEIICHUS.
CHUCTEMBI MacCOBOIO [TyaccoHOBCKUI TOTOK COOBITHH.
obcayxusanusi (CMO).

4.5 | ObcnyxuBaHue C OOcnyxuBaHME C OTKa3aMH, OXUJIAHUSIMH, IPUOPUTETAMHU.
OTKa3aMH, OKUIAHUSIMH, OnTtumusanus o0CTyKUBaHUS.

MIPUOPUTETAMH.
4.6 | MeTox UMHATAIMOHHOTO Meron umutanuonHoro mozenupoBanus CMO. OcHOBHbIE

ITOHATHA. AHFOpI/ITM pCHICHUA.

[TpomeskyTouHas aTTeCTallUs — IK3AMEH

4 IlopsiioKk OLEHMBAHUS YCIEBAeMOCTH W CHOPMHPOBAHHOCTH KOMIIETEHIIMIA
o0y4aromerocs B TeKyuiei H NpoOMeKyTOYHOM aTTecTallMu.

I[J'IH MOJIOKUTEILHON OILIEHKH IIO0 pe3yjibTaTaM OCBOCHUA OUCHHUIIJIMHBI 06yqa101ueMycsI

HEOOXOAMMO BBITIOTHUTh BCE YCTAHOBJIEHHBIE BHUIBI y4eOHON paboThl. OleHKa pe3ysbTaToB

paboThI oOy4arorierocst B 0amiax (mo BuaaM) mpuBeeHa B Tadymie 7.

Tabnuua 7 - bamibHO-pedTHHIOBast OIIEHKa Pe3yIbTaTOB y4eOHOH paboThl 00yJaromuxcs no

Buniam (bPC)
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YueoOHnasn Cymma Buabl n OneHka B aTTecTalllA Bbajiabl
padora (Buabl) | 6ayjioB pe3yJbTaThl a7
yueOHOM padoThl HeJleJIb)
Tekymas 80 JIeKIIMOHHEBIE 1 6ann nocemenue 1 0-18
yueOHast pabota 3aHATHUS JICKIIMOHHOT'O 3aHATHUS
B ceMecTpe (KOHCIIEKT)
(ITocemenue (18 3ansTHIN)
3aHATUH IO [Ipaktuueckue (18 | 1 6ana - nocemenue 1 18 - 54
pacnyCcaHuIo U 3aHSTHN). MPAKTUYECKOTO 3aHATUS
BEBIIOJIHEHHE 3 0aJsi1a — nocelenue 1 3anaTus
3a/1aHui) U CYILLIECTBEHHBIN BKJIAJ HA
3aHSTHU B pabOTy BCeH IPYMIIbI,
Nunusunyansusie | 3a oqno Una. 3a1anue: 16-24
3amanus (4 4 6ana (BeimoaHeHo 51 - 65%
3aJ1aHus) 3a/1aHui)
5 6as10B (BeIONTHEHO 66 - 85%
3a/1aHui)
6 0as110B (BBITIOJTHEHO 86 -
100% 3ananmuii)
HToro no Texkyuieii padore B cemecTpe 30-80
[IpomesxyTouHas 20 Bomnpocsl k 10 6a10B (TTIOpPOTOBOE 10-20
aTTecTanus 9K3aMEHY 3HAYCHHE)
(3auer) 3anaum. 20 6aJ10B (MaKCHUMaIbHOE
3HAYCHHE)
HTOro no npomMesKyro4Hoi arrecranum (3K3aMeHy) 20
OaysI0B

CyMMapHasi OLleHKa 110 JHCUHUIIJIMHE:

Cymma OasioB Tekyiiel u npomexxytouHoi arrecrauuu: 51 — 100 6.

HaOpanHble 6ayuibl nepeBoAsATCS B TPAAULIMOHHBIE OLIEHKHU 10 CIIEAYIOLIEeH MIKae:
— 86 u 00J1ee — KOTIUYHOY;
— 70-85— «xopomo»;
— 51-69 — «y10BIETBOPUTEIHHOY;
— 50 1 MeHee — «HEYJIOBJIETBOPUTEIBHOY.

5 Marepua/ibHO-TEXHUYECKOE, IPOrPAaMMHOE U Y4eOHO-MeTOIHYecKoe obecneyeHue

AUCHUILINHDBI

5.1 YueOnas aureparypa
OcHoBHasi yueOHast IUTEPaTypa

1. Maremarnueckne METOJIBI M MOJISTTH MCCIIEIOBAHUS oTlepaluil : yueOHuK / moj pen. B. A.
KonemaeBa. — DieKTpoHHBIE TEKCTOBBIE 1aHHbIE. - MockBa : FOuuTn-/lana, 2015. - 592 c. -
Pexxum moctyma: http://biblioclub.ru/index.php?page=book&id=114719
2. Pxesckuii, C. B. MccrnenoBanue onepaiuii [ DneKTpoHHbIH pecypc] : yueOHoe mocodue
C. B. PxxeBckuii. — DneKTpoHHbIE TeKCTOBbIE nanHble. — CankT-IletepOypr : Jlans, 2013.
— 476 c. — Pexum noctyna: https://e.lanbook.com/book/32821

Jlono/iHUTeIbHASL y4eOHas JIuTepaTypa

1. Bacun, A. A. UccrnenoBanue onepanuii [Tekcr] : yuebHoe mocobue aiis By30B / A. A.
Bacwumn, I1. C. Kpacnomekos, B. B. Mopo3os. - Mocksa : Akanemusi, 2008. - 464 c.
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2. Benruens, E. C. ccnenoBanue onepanuil: 3aaauu, NpuHIUIbL, Metogosorus [Teker] :
yueonoe nocodue / E. C. Benrtuens. - 5-e uzn. ; crep. - Mocksa : KnoPyc , 2010. - 191 c.

3. Topnau, b. A. ccnenoBanue omeparuii [ DIeKTPOHHBIHN pecypc] : yaeoHoe mocooue / b.
A. T'opnad. — DnekTpoHHbIE TeKCTOBbIe nanHble. — Cankt-IlerepOypr : Jlans, 2013. —
442 c. — Pexum goctyna: https://e.lanbook.com/book/4865

5.2 MaTepuaibHO-TeXHUYECKOE M MMPOrpaMMHoe odecrnevyeHue TUCIUIUTHHbI

VY4eOHbIe 3aHATHS IO TUCHUILIMHE TPOBOAITCS B yueOHBIX ayautopusx HOU KemIV:

Hccnenosanue
onepauuit

207 YuebHas ayauTOpHs AJS MPOBEACHUS 3aHATHH JIGKIMOHHOTO THIIA,
3aHATHA CEMHHAPCKOro (IPAKTHYECKOro) THMA, M TPYHIOBBIX |
WHIMBUIYaJIbHBIX KOHCYJIBTAIMM, TEKYIIEro KOHTPONS M IPOMEXYTOYHOU
aTTeCTallN

CrienmmanmusupoBanHas (ydeOHas) MeOenmb: JOCKa Mell-MapKep, CTOJIBL,
CTYJIBbS

O6opynoBanue IJs TpPE3CHTAlMK Yy4eOHOro MaTepuaja: KOMIBIOTEp ¢
MOHHTOPOM, POEKTOP, IKPaH, aKyCTHYECKasi CucTeMa

Hcnonb3yemoe mporpammuoe obecnedenue: MS Windows (Microsoft
Imagine Premium 3 year no cybnuienznonHomy jporosopy Ne 1212/KMP
or 12.12.2018 1. pmo 12.12.2021 r1.), LibreOffice (cB0oOOaHO
pacmpoctpansiemoe [10), antuBupycHoe IIO ESET Endpoint Security,
manensust  NeEAV-0267348511 mo 30.12.2022 r.; Mozilla Firefox
(cBobomgrOo  pacmpoctpansemoe I10), Google Chrome (cBo6omHO
pacmpoctpansemoe [10), Opera (cBobomgao pacmupoctpansemoe [10), Foxit
Reader (cBobGomHO pacmpoctpansemoe I[10), WinDjView (cBobomHO
pacnpoctpansiemoe [10), Suaexc.bpayzep (oTedecTBeHHOE CBOOOIHO
pacnpocTtpansiemoe [10).

HuTtepHeT ¢ obecneuenneM goctyna B SMOC

654027, KemepoBckas
obmacte - Kysbacc, T.
HoBoky3Henk,  mp-KT
IInonepckuid, m.13,
oM. 2

5.3 CoBpemeHnnble npogeccnoHaNbHbIe 0a3bI JAHHBIX 1 HH(POPMALMOHHbIE CIIPABOYHbIC

CHUCTEMBI.

Ilepeuens CIIB/l u UCC no qaucuumninne

1. OO6mepoccuiickuit MaTeMaTndeckuil mopTan (MHpOpMaIMOHHAs CUCTEMA) -
http://www.mathnet.ru/

2. Hudopmanmonnas cucrema « EqmHoe 0kHO 10CTyIa K 00pa3oBaTeIbHBIM peCcypcam -
http://www.window.edu.ru.

6 Unble cBeeHUs M (MJIM) MATePHAJIbI.

6.1. IlpuMepHBbIe TeMbl NMCbMEHHBIX Y4eOHBIX padoT

TeMbl HHAUBUAYAJIbHBIX 3aJaHUM

1. UnauBuayaabHoe 3aganue Nel: JInHeiliHOe mporpaMMupoBaHue.

Temur:

1.1 ®opmsl 3anncy 3a1a4u TMHERHOTO IPOrPAMMHUPOBAHMS.
1.2 I'paduyeckuii MeTOA pelIeHHs 3a]1a4d JIMHEHHOTO MPOrpaMMHUPOBAHHUS.
1.3 CuMIUIeKC-METO/ pEIIeHUS 33/1a4H JIMHEWHOTO MPOTPaMMHUPOBAHUS.

1.4  [IBoiicTBeHHas 3a/a4ya JUHEHHOIO IPOrpaMMHUPOBAHUS.

BapuanTt (00pa3semn):
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3amanue 1.

Hcnonw3ys reoMeTpuyecKyr0 HHTEPIIPETALNIO, HAUIUTE PEIICHUS 3aJa4H.

Jus mpomsBonctBa u3nenuid I1; u I ¢dabpuka ucmonb3yer HEOOXOIMMBIE PECypCHI.
HopMmbl 3aTpar pecypcoB Ha OAHO W3JElHE JaHHOTO BHUJAA, MPUOBUIL OT peaau3aluu OJIHOTO
U3JIeNnus U 00IIee KOJIMYECTBO UMEIOIIMXCSl PECYPCOB KaKIOTO BHJIA MPUBEICHBI B CIICTYIOIICH
Taduue:

Hopwmel 3aTpat pecypcoB Ha 0JTHO
P pat peeyp OO0111ee KOJINYECTBO

Pecypcnl = U3ACINC o pecypcosB
Pecypc I Buna 0,2 0,1 40
Pecypc Il Buna 0,1 0,3 60
Tpyn1oeMKOCTh (4eTTOBEKO-Y) 1,2 1,5 371,4
[TpuObLIb OT peanuzanuu 600 200
onHoTro m3aenus (pyo.)

Onpenenuts, ckonbko uznenuit I1; u [z cnenyer nsroronate Gpadpuke, 4ToObI NIPHUOBLIL
OT UX peanu3ainuu Obljla MAaKCUMaJIbHOM.

3ajanue 2.

Ilex Bbimyckaer Tpu Buaa wusgenus. [Ipous3BOACTBEHHbIE BO3MOXKHOCTH Ii€Xa
XapaKTepU3YIOTCs JTaHHBIMH, MPEICTaBICHHBIMM B Tabiaunax. CocTaBUTh IUIaH NMPOU3BOJICTBA
IPOAYKIMH, 00eCIIeUMBAIOIINI MaKCUMAIIbHBIM JOXOJ OT pealu3aluy U3ACIINM.

Vcnonb3ys UCXO/HBIE JaHHBIE M YCIIOBHSI 3a]1a4l, HEOOXOAUMO:

1. mocTpoUTh MaTEMATUYECKYIO MOJIENb 3a/1a4H;
2. peluTh NOJYUYEHHYIO 3a/1a4y CUMIUIEKCHBIM METOJIOM;
3. cocTaBUTh K HEH IBOMCTBEHHYIO 33/1a4y;
4. 10 cuMILIEeKC-Ta0JInIe HAlTH pellieHHe NCXOAHOM U IBOMCTBEHHOM 3a/1ay;
5.1poOBECTM HSKOHOMMYECKHUH aHAIU3 TOJYYEHHOrO  pELICHHs, HCHOJb3Ys
SKOHOMMYECKHUH CMBICII M CBOMCTBA JABOWCTBEHHBIX OLICHOK:
a) ONpeAeNuTh BIMSHHUE HU3MEHEHMs] €IUHMIIBI KaKJOTO0 U3 HMEIOIINXCS
BUJIOB PECYpPCOB Ha BEJIUYMHY LE€JeBOM (YHKIMM B ONTUMAIbHOM

TUTaHe;

0) nebunuTHBIE W HeACPUUUTHBIE PECYpChl, OCTAaTOK HeAS(PHUIIMTHBIX

pecypcos;
B) peHTa0ENbHYI0 M HEPEHTA0CTbHYIO MTPOTYKITHIO.
Pacxon pecypcoB Ha MPOU3BOJCTBO OJJHOTO
HaumenoBanue pecypcon W3JICIHS Obnem
1 Buma 2 BUIA 3 Buma pecypeos

O6opynoBanue 5 3 4 730
(cranko/4ac)
CoIpbe (TOHH) 1 4 5 850
Onextposneprus (kBr-uac) 3 4 2 790
Tpya (4en.-yuac) 3 2 5 910
Ilena ogrOro M3aeNMHs (PyO) 18 9 7

2. UnauBuayaabHoe 3aaanue Ne2: TpancnopTHas 3ajaya.
TeMmsr:
2.1 ITocTaHoBKa 3a1aun U €€ MaTeMaTUUECKas MOJIEND.
2.2 [TocTpoeHre onopHOro IJ1aHa NOCTaBOK TPAHCIIOPTHOM 3a4auu.
2.3 Kputepuit onTuManbHOCTH T1aHa. MeTo OTEHIIUAJIOB.
24 OtkpsITast MOJIE€Ib TPAHCIIOPTHOM 33Ja4H.

Bapmuanr (00pa3en):
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3amanue 1.
Pemnth 3aKppITyI0 TPAHCIIOPTHYIO 3aa4y.

I 5 23
a;=(60, 50, 40), bj =(20, 30, 40, 60), Cl.j =6 2 41
4 1 12
3aganue 2.
PemmTh OTKPBITYIO TPAHCHIOPTHYIO 3a/1a4y.
2 3 24
a;=(80, 40, 20), bj =(20, 30, 30, 10), Cl_.]. =3 2 51
4 3 26

3. HUuauBuayanabHoe 3aganne Ne3: HemuHeliHOe U JUHAMMYECKOE IPOrPAMMHMPOBAHME.

Tewmsr:
3.1 OO11ast mocTaHOBKA 3a/1a4M HEJIMHEHHOTO MPOrpaMMHUPOBAHUS.
3.2 ['padmueckuii MmeTox pelieHus 3a/1a4i HETMHEMHOT0 IPOrpaMMUPOBaHUS.
33 Merton MHOXKUTEIEH Jlarpanxa.
34 [TocTaHoBKa 3a/1a4l TUHAMUYECKOIO IPOrPaMMHUPOBAHUS.
3.5 Pemienue 3a1a4 METOA0M IMHAMHUYECKOTO IPOTPAMMUPOBAHUS.

BapuanTt (00pa3zen):
3azanue 1.
Pemuth rpaguueckrmM METOIOM 331a4y HETMHEHHOIO POrpaMMHUPOBAHUS.
f=2x,-0,2x] +3x, —0,2x; — max
2x,+3x, <13,
2x,+x, <10;

x, 20,x, 20.

3amanue 2.
Haiiti ycinoBHbIe SKCTpeMyMbl GYHKITUH, UCTIONB3Ys METOI MHOKUTeNnel Jlarpanxka.

2 2
f=6-4x,-3x,, ecmu x +x;=1
3aganue 3.
B TpaHCHOpTHOﬁ CCTU HUMCECTCAd HCCKOJIbKO MAapuIpyTOB, IIO KOTOPBIM MOKHO
AOCTABJATH T'Py3 U3 IIYHKTA 1B ITYHKT 10. CtoumMocTh mnmpoes3aa CU MCKAY OTACIbHBIMH

MyHKTaMH TPAHCIOPTHOW CETH NpPEJCTaBlI€Ha B COOTBETCTBYyIomeil Talmume. TpeOyercs
OTIpEeNIeIUTh ONTUMAJBHBIA MapIIpyT Mpoe3sia M3 NMyHKTa 1 B myHKT 10 ¢ MUHUMAalbHBIMU
TPAHCIIOPTHBIMU PACXOJaMH.
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Cas
Cas
59
9

Co A
Ci2 Cs.10
Css Ces
Cis Cse
3 =@ Cﬁ
Cx7 Co,10
Co
C14 C46
Cro

C417

S| O| 0| 0| J| | J| S| TS| J| g0l o 3 S
713 512171913 1 814 | 5|26 1 914 1| 3 8
3amanue 4.

Nmerorcss Tpu TpeanpHsITHS, MEXKIY KOTOPBIMH HeoOxoaumo pacupenenutb 100 Thic.
YCIIOBHBIX E€IWHHMII CPEJICTB. 3HAUCHUS MPHPOCTA BBIMYCKAa MPOAYKIHUK HA TPEINPHUITHIX B
3aBUCHMOCTH OT BBIICJICHHBIX CPeJCTB X TpecTaBiieHbl B Tabiuie. COCTaBUTh ONTUMATHHBIN
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 CMEIIAHHBIX CTPATETHSIX.
43 ['padmyeckuit MeTo perieHuss MaTPUUHBIX UTP.
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4.4 OCHOBHBIE TIOHATHS TEOPUH CUCTEM MACCOBOTO O0CITYKMBAHUSI.
4.5 Tumel cucTeM MaccoBOro OOCTY)KHBAHHS M OCHOBHBIE XapaKTEPUCTUKU UX PAOOTHI.

BapuanTt (00pa3sen):

3amanue 1.
Onpenenute BEPXHIOK W HUKHIOK IIEHBI HTPBI 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 pemeHne wurpel, 3aJaHHOM MAaTpULEH C HCIOJIB30BAHUEM TI'€OMETPUYECKOMN
UHTepHpeTanuu. [yt mpoBepKH reoMeTpUYECKOro peLIeHus: IPOBECTH alNreOpanyeckre pacueThbl
Y CPaBHUTB PE3YJIbTATHI.

1 3
5 2

3ajnanue 3.
Onpenenuty tin CMO (cucteMbl MaccoBOrO OOCIYXXUBaHUSI) U HaWTH TpeOyemble

napaMeTphbl.
CopTUPOBOYHBIN I[EHTP, HA KOTOPBIA MMOJACTCS MOTOK COCTABOB C HHTEHCHUBHOCTHIO A=2
cocTaBa/d., mpejcTasiseT codoit ogHokaHanbHyto CMO ¢ HeorpanuueHHOU ouepenbto. Cpennee
BpeMsi 00CITyKUBaHUs cocTaBa tosen =20 MuH. Haiitu cpeanee uncno 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 32/1aHUA / 3a1a4M IS IPOMEKYTOYHON aTTeCTALNH
Tadauua 8 - [IpumepHbIe TEOpeTHYECKHE BONIPOCHI M MPAKTHYECKHE 321a4M K IK3aMeHy

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 MIPOrpaMMHUPOBAHHSL. s COXpaHEHHUS HOpMaJIbHON
ONTUMAJIbHBIX 2. JlomycTumslii U | KU3HEACITEIbHOCTU YEJIOBEK JIOJKEH B CYTKH
pEIIeHMIA. OTNITUMATHHBINA miaH | moTpebasaTh OenkoB He Menee 120 ycm.en.,
3a/1a41 JUHENHOrO | *)upoB He MeHee 70 u 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. Tpebyerca 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
WMHTEpIpEeTaINI0, HAWIUTe PEIICHUs 3a1auH.

Ha npuoGperenue o0opynoBaHus 1uisi HOBOTO
IPOU3BOJCTBEHHOIO ydacTKa BbiaeneHo 20
TeiC. py0. OOoOpynoBaHWE OMKHO OBITh
pa3MelIeH0 Ha IUIOLIAAH, HE MpEeBbIIIAONIeiH
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 CTOUMOCTBIO 2 THIC.
py0., 3aHMMaroIMe MIomans 12 M u garorue
3a CMEHY 3 ThIC. eIuMHULl npoxykuuu. 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 I 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. obopynoBanusa. ®oug pabouero
Bpemenu rpynnbsl A — 18, B—-12,C—-24u /]| -
18 en. Bpemenu. llpenmpusitue peanusyer
eaununy npoxykuuu Iy mo unene 40 nen. en.,
I[Ib, — 60 npen. en. Halith mnaH BhIMycKa
MPOAYKIIHH, npu KOTOPOM BBIpYYKa
npeanpusITis Oy1eT MaKCUMAIIbHOM.
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1.4 JIBoiiCTBEHHBIE
3aJa4yd  JIHHEWHOIO
IpOrpaMMHUPOBAHMUS.

6.11paBuna noctpoeHus
JIBOMCTBEHHBIX 3a7a4.

7. DOKOHOMUYECKAS
UHTEpIpeTals
JIBOMCTBEHHBIX 3a7a4.
8.B3anmocBs3b
peuieHui  NpsAMOM W
JIBOMCTBEHHOH 3a1a4

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

3aBoj MPOM3BOAMT JBa BHAA 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
NpoM3BOAUTh MO0 aetanmu aiusa 120  TeIC.
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,
1160 J1I00YI0 AOMYCTUMYIO UX KOMOHMHaIui0. B
pe3ynbTaTe pealu3alud  KaXI0H  ThICAYU
OpOAYKIMM A 3aBOJ IOJy4yaeT MpUObUIL B 2
TBIC., @ KaXJIOH Thicsun mnpoaykimuun b — 3
TeIC.py0. HaliTu Takoe coueraHue BbBIITYCKOB
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 /
MOJIETTb. 1 2 14
10.MeTtoapl HaXOXIEHUS _
A . C,=|4 0 53
OTOPHOTO IIJIaHa
TPAHCIIOPTHOM 3a1a491 — 3 5 22
METO]I CEBEPO-
3arajHoro yria u MeToj
MHUHHUMAaJIBHOTO
JJIEMEHTA.
11.MeTon noTeHManoB
peuIeHus: TPaHCIIOPTHOMN
3a/1a4u.
2.2 OTkpbITas 12.HecbGanancupoBanHas | 6.PemuTh OTKPBITYIO TPAHCIIOPTHYIO 3a/1a4y.
TPaHCIOPTHAs TpaHCIOpPTHAs 3a/aua. - —
p p p p A a;=(10, 15, 25), b;=(5, 10, 10, 15),
3agada
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
JMHAMHUYECKOI O IIPOrpaMMHUPOBAHHUE. KOTOpPBIMH HeoOxonumo pacnpenenuts 100
nporpaMMmupoBanus. | 16.Pemenue 3anaun o TBIC. YCJIOBHBIX €JIMHUIl CpPEICTB. 3HAuYEHUS

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

IpupocTa BBIITYCKa MIPOAYKIIUU Ha
INPEANPUATHAX B 3aBUCUMOCTU OT BBIACIICHHBIX

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
OO IPUPOCT BBIITYCKA MPOAYKIIHH.

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 OﬁcJIy)KI/IBaHI/Iﬂ

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 BEPXHIOW U HIHKHIOW I[EHBI
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
oOciyxuBaHusl) M HallTh  Tpebyemble

MaccoBOI'0 00CITyKUBaHUSI. rapameTpsbl.

00CITyKUBaHUS. 22.0O1HOKaHaJIbHAs B pesynbrare HaOmoeHUN yCTaHOBJIEHO, YTO

OnHOKaHaNbHBIE U | CUCTEMA MacCOBOTO | HHTEHCUBHOCTh TenepOHHBIX 3BOHKOB

MHOTOKaHaJTbHBIC o0cmy)KMBaHUS C | mucmeT4yepy, UMEIOMUX XapaKTep MPOCTEHIITNX

CMO c oxugaHueM. | OTKa3aMHu. IyaCCOHOBCKHUX TMOTOKOB, cocrtaBiser 1,1
23.MHoOrokaHaiapHas BBI30BOB B MHHYTY, cpeanss
cucTema MacCOBOTO | MPOAOIIKUTENBHOCTD pasrosopa
o0cmy)KUBaHUS c | (oOcmyxuBaHUE KIMEHTA) COCTABISAET 2,3 MHH.
OTKa3amH. Onpenenursb XapaKTEPUCTUKU paboThI
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JUCTIeTYepa, a TaKKe KOJIMYECTBO
00CITy>)KeHHBIX M HEOOCTY)KEHHBIX KIMEHTOB 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 MaccOBOI'0
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 3asBku B 4ac. CpemHee
BpeMsi OOCITYy>KHBaHUSI OTHOU 3aiBKH togen=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 (u):

®omuna A.B., nouent kap. MOMM

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