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1 leab TUCHUIIAHBI.

B pesynbTrare ocBOeHMS AUCUUIUIMHBI Y 00y4YaIOLIErocs: AOKHBI ObITh C(HOPMHUPOBAHBI
KOMIIETEHIINM OCHOBHOW NpPOQeCcCHOHATBHON 00pa3oBaTeIbHONM MporpaMMmbl OakaaBpuara

(manee - OITOIN):

[K-1: CriocobeH ocBanBaTh U UCTIONL30BATh TEOPETHUCCKHIE 3HAHHS U TPAKTUYCCKUE YMCHHUS H HABBIKA
B IIpeAMETHOM 06J1acT 1o Tipodruto "MaTeMaTuka" pH penIeHnr MPoPEeCCHOHATHLHBIX 3a1a4

@opMupyemMble KOMIETEHINH, HHAUKATOPHI TOCTHKEHUA KOMIIETEHI[Uil, 3HAHUS, YMEHUsl, HABBIKH
Tabmuma 1 — aaukatopbl JOCTHKEHUS KOMIETSHINH, (OpMHUpyeMble TUCITTLTHHON

KOI[ 1 Ha3BaHHUEC KOMIICTCHIIMH

HNHnukaTopsl JOCTHXEHUS
kommnereniuu mo OITOIT

3HaHus, yMeHus, HaBbIKH (3YB),
(dhopmupyemMble TUCIUTUIMHON

[IK-1: CnocobeHn ocBanBath U
HCTIOJIB30BaTh TEOPETUUCCKHUE
3HAHUSI U IPaKTHYECKHE
YMEHUS U HABBIKH B
MpeIMETHON 00JIaCTH 110
npodumo "Maremaruka" mpu
pelIeHNU TPOQEeCCUOHATTBHBIX
3a1a4

[1K-1.1 3naeT cTpyKTYypY,
COCTaB M IUAAKTHYECKUE
€JIMHULIBI TPEIMETHON 00JIaCTH
"Maremartuka"
(mpenomaBaeMoro TIpeaMeTa)
[IK-1.2 YMeeT ocymiecTBIsTh
0TOOp Y4eOHOTO COepPIKaHUS
MIpeIMeTHON 00nacTu
"Matemaruka" 1is ero
peanu3anuy B pa3inaHbIX
(hopmax oOyueHus B
COOTBETCTBHU C TPEOOBAHHAMHU
oIrocC 00

[IK-1.3 JleMoHCTpHpYET yMEHHUE
pa3pabaTbIBaTh MO MPEIMETHOM
obnactu "MaremaTuka"
paznu4nbie GOpMBbI YIeOHBIX
3aHATHUH, TPUMEHATH METO/IB,
MPUEMBI ¥ TEXHOJIOTHU
00y4eHus1, B TOM YUCIIe
nH(pOopMaMOHHbIe

3HaTh:

- CTPYKTYpY, COCTaB U AUJAKTUIECKHE
€JIMHULIBI UCCIIEIOBaHUS Onepalui
KakK yuyeOHOro mpeMeTa;

YMmeTs:

- OCYILECTBIISITH OTOOP y4eOHOTro
CoJiepKaHUs UCCIIEOBAHUS Ollepalnii
IUISL €T0 PEeaTU3aLuH B Pa3IMUHBIX
(hopmax 0Oy4eHHUSI B COOTBETCTBHU C
tpeboBanusimu GI'OC OO;

Bragers:

- METOIaMH, IPUEMaMHU PELICHUS
3a/1a4 UCCIIEI0BAHUS OIlepaluii U
TEXHOJIOTHEH 00y4eHHsI PEHICHUIO
reOMETPUUYECKHX 3a/1a4 B IIKOJIEHOM
Kypce MaTeMaTHKHU

2 O0béM U TPY10EéMKOCTh JUCHMIIIMHBI 10 BUAAM YUeOHBIX 3aHATHH. PopMBbI
NPOMEKYTOYHOH aTTeCTALMM.
Tabnuua 2 — O6beM U TPYI0EMKOCTh TUCIUILIMHBI 110 BHJIaM YUeOHBIX 3aHATUI

. OO6béM yacoB o popmam
OO01ast TpyA0€MKOCTh U BUJIbI yU€OHOU paboThI IO N —
JTMCLUIUIMHE, TPOBOIUMBIE B pa3HBIX popMax 0O 0300 300
1 Obu1ast TpyA0EMKOCTh AUCIUTIINHBI 72 72
2 KonrakTtHas paboTa 00yuarommxcs ¢ npernojaBaTenem (1o 42 10
BHJIaM Y4€OHBIX 3aHATHI) (BCEro)
AynutopHast paboTa (BCero): 42 10
B TOM YHCIIE!
JIEKITUHA 12 4
MPAKTUYECKHE 3aHSATHI, CEMHHAPHI 30 6
PaKTUKYMBI
nabopaTopHble pabOoThI
B MHTEPAKTHBHOH popme 16
B QJIGKTPOHHOU (hopMme




Breaynuropnas padota (Bcero):

30

58

B TOM 4YHMCIIe, HHIUBUAYaIbHAs paboTa 00yJyaromuxcs ¢
npernoaaBaTeeM

MOJITOTOBKA KYpPCOBOW pabOTHI/KOHTAKTHAs paboTa

IPYIIOBasi, UHAWBHUIYyaJIbHAS KOHCYJIBTALMS U UHBIE BUJIbI
y4eOHOM e TeIbHOCTH, ITPelyCMaTPUBAIOIIUE TPYITIOBYIO
WIA UHAUBUAYAIbHYIO paboTy 00yJaromuxcs ¢
[PEroaBaTeseM)

TBOpUeckasi pabota (3cce)

3 CamocTosTenbHas pabota o0yyaromuxcs (Bcero)

30

58

4 TIpoMexxyTo4Hast aTTecTanus 00yJaromerocs

3auer

3. YueOHO-TeMaTHYeCKHNH ILIaH U coacpiKaHue NUCHUIIJIMHBI.

3.1 YueOHO-TEeMAaTHUYECKUH IIJIAH

Tabnuua 3 - YyeOHO-TeMaTH4eCKui TIaH OYHOHM (HOpMBI 00yUESHHSI

Ob6mas | TpymnoeMKoCTb 3aHsATHl (4ac.) dopma
TpyRoé | OPO 3®0 TEKYILETOo
MKOCTb | AynuTOpH Aymurop KOHTPOJISI U
\E Paznienbl u TeMbl AUCHUILIMHBI (6cezo H. IPOMEXKYT
= 10 3aHATUAM uac.) 3aHATUA CPC 3aHATUS CPC OYHOM
= JeKI | TIp JeK | 1p aTTecTanuu
z aKT 0. | aKkr ycreBaeMo
2 CTH
Cemectp 9
| | JIuneiinoe 17 2 8 7 2 2 14 | UnauBumgy
NPOrpaMMHpPOBaHHE anbHOE
1 | UccnenoBanue oneparuii Kak 5 2 3 3a/1aHue
HayKa MPUHATHUS
ONTUMAJIbHBIX PEIICHUMN.
3amaun TUHEHHOTO
POTPaMMHUPOBAHUS U
QITOPUTMBI UX PEIICHHUS.
2 | AITOpUTM CUMILIEKC-METOA. 12 2 6 4
JIBOWICTBEHHBIE 3a]a41
JIMHEUHOTO
IPOrPaMMHUPOBAHHUS
Il | TpancnopTHas 3agaua 16 2 6 8 2 15 | UnguBuny
3 | 3akpeITas TpaHCIIOPTHAS 9 1 4 4 aJIbHOE
3a/a4a 3a/laHue
4 | OTKpbITast TpaHCIIOPTHAS 7 1 2 4
3a/a4ya
1l | Heauneiinoe u 19 4 8 7 2 14 | UaauBumgy
AUHAMHUYECKOe aNbHOE
NMpPOrpaMMHUpPOBaHHUE 3a/1aHNe
5 | 3amaum HEMUHEHHOTO 9 2 4 3
MIPOTPaMMHUPOBAHUSI.
I'eomerpuyeckas
WHTEPIIPETAIIHS.
6 | 3amaum TMHAMUYECKOTO 10 2 4 4
IPOTPaMMHUPOBAHUSI.
IV | DiemeHTBI TeOpUN 20 4 8 8 2 15 | UnauBuny




O6mas | TpynoeMKOCTh 3aHITHII (4ac.) dopma
Tpyno€ | OPO 300 TEKYIIero
MKOCTb | AyIUTOpH AynuTop KOHTPOJISI U
\E Pa3gensl 1 TEMBI JUCIUAILIMHEI (60@20 H. IPOMEXKYT
= 110 3aHATHIM uac.) 3aHSTUSA cpc |3aHATHA | o OYHOM
= JeK1] | TIp JIeK | mp arTecTaluy
2 AKT 1. AKT yCIeBaeMo
= CTH
Cemectp 9
MATPUYHBIX UTP U TEOPHUHU albHOE
CHCTEM MaccoOBOI0 3a/laHue
00CJTy:KNUBAHUS
7 | DneMeHThI TEOPUHU 10 4 4
MaTPUYHBIX UTP
8 | DneMeHThI TEOpUU CUCTEM 10 4 4
MaccoBOTO OOCITY)KHBaHUSI.
OpnHoKaHaNbHBIE U
MHorokaHainbHeie CMO ¢
oxxunganuem. O0CIyXKuBaHHEe
C OTKa3aMH, OXKUJAHUSIMU,
npuopureraMu. OnTUMU3ALIHS
00CITy>)KMBaHUSI.
IIpomexyTodHas arrecranus - 3auer 4

HNTOI'O no cemectpy

72

30 | 30 4 6 58

4 TlopsiioKk OLEHMBAHHUSl YCIeBaeMOCTH U C(POPMHPOBAHHOCTH KOMIIETEHIIUH
o0y4aromerocs B TeKylei H NPOMeKYTOYHON aTTeCTALUH.

Jl7i TIOTIOKUTENBHON OIIEHKHU IO PEe3ylbTaTaM OCBOCHUS AMCIMILIUHBI 00y4aromemycs
HEOOXOJMMO BBITIOTHUTH BCE YCTAHOBJIEHHBIE BHUIbI y4eOHOU palOoThl. OlleHKa pe3yJabTaTOB
paboTsl oOyuatromerocst B 6anmiax (Mo Bugam) MpuBeaeHa B Tadbnuie 4.

Tabmuua 4 - bamnbHO-peHTHHroBas OLEHKa pPe3yJlbTaToB Yy4eOHOW  paboThl
oOyuaromuxcs no suaam (bPC)
YueOHnasn Cymma Buael n OneHka B aTTecTalllNA Bbanabl
padora (Buabl) | 6a/1710B pe3yabTaThl (a7
yueOHOH padoThbI HeJeJIb)
Tekymas 80 JlekuuoHHbIe 1 6ann nocemenue 1 0-6
yaeOHas pabota 3aHATHUS JIEKIIMOHHOTO 3aHATHUS
B CEMecCTpe (KOHCTIEKT)
(ITocemenne (6 3amsTHI)
3aHATHH 110 [Ipaktuyeckue (15 | 1 6ana - nocemenue | 11-45
pacnycaHuio u 3aHATHN). MPAKTHYECKOTO 3aHATUS
BBITIOJIHEHUE 3 0aqua — noceuienue 1 3anarus
3aJIaHN ) Y CYIIECTBEHHBIN BKJIA] Ha
3aHITHH B pabOTY BCEH TPYIIIIHI,
Nuanusunyansasie | 3a oqno Una. 3aganue: 24-29
3amanus (4 6 6aJs10B (BBIIONTHEHO 51 - 65%
3a/TaHMS) 3a/TaHH )

7 6aj10B (BBITIOJIHEHO 66 - 85%




3a/IaHHM )

8 6a/10B (BBITOTHEHO 86 -

100% 3amanmii)
HToro no Texyuieii padore B cemecTpe 35-80
[TpomexxyTouHas 20 Bormpocs! k 3auery | 10 6aas10B (moporoBoe 10-20
aTTecTanus 3anauu. 3HAUYEHHE)
(3auer) 20 6a110B (MaKCUMaJIBLHOE

3HAUYCHHE)
HToro no npomMeKyTO4HOM aTTeCcTAlMH (324eTYy) 20

6ayuI0B

CyMMapHas oleHKa 1o JUCIUIUINHE:

CyMMma 6ajuioB Tekymiel u mpomexxyrounoi arrectamuu: 50 — 100 6.
Habpannbie 6aruibl mepeBOsATCS B OLIEHKH 110 CIIEAYIOIIEH IIKaje:
—51-100 — «3auTeHOY;

— 50 1 MEHee — «HE 3aUTEHOY.

5 MarepuajbHoO-TeXHHYECKOE, IPOrPAMMHOE H Y4eOHO-MeTOoInYecKoe odecrevyeHne
AV CHHIITAHBI
5.1 YueOnas iuteparypa
OcHoBHas1 yueOHas IuTEpaTypa

1. l'opnay, b. A. UccrnenoBanue onepauuii : yuebnoe nocodue / b. A. I'opnau. — Cankr-
[MerepOypr : Jlanp, 2022. — 448 c¢. — ISBN 978-5-8114-1430-7. — Tekcr : 351eKTpOHHBIH //
Jlans : anmekTpoHHO-OMOMHMOTeuHas cuctema. — URL: https://e.lanbook.com/book/211085 (nata
obparmenusi: 27.08.2024). — Pexum goctyna: AJis aBTOPU3. MOJIb30BaTENCH.

2. Pxesckuii, C. B. MccnenoBanue omnepanuii : yuebnoe nocodue / C. B. PxeBckuit. —
Cankt-IlerepOypr : Jlams, 2022. — 480 c¢. — ISBN 978-5-8114-1480-2. — Tekcr :
AIIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OUOINOTEYHAs CUCTEMA. — URL:

https://e.lanbook.com/book/213248 (nara obOpamienus: 27.08.2024). — Pexum poctymna: Iuis
aBTOPH3. TOJIb30BATEINEH.

JlonoiHMTeIbHASL yYeOHas JIuTepaTypa

1. ®omunua, A. B. Hccnenoanue omepanuii : yde6Hoe mocobue / A. B. ®omuHa. —
Hosoxkysnernx : KI'TIM KemI'V, 2019. — 137 c¢. — ISBN 978-5-8353-1383-9. — Tekcr :
ANeKTpoHHBIN //  Jlamb  :  2nekTpoHHO-OmOmmoreunas  cucrema. —  URL:
https://e.lanbook.com/book/169593 (mata oGparienus: 27.08.2024). — Pexwum gocryra:
JUIS aBTOPH3. MTOJIb30BaTENEH.

2. Suos, C. U. UccnenoBanue onepanuii : yaeOHo-meroandeckoe nocooue / C. U. SIoB. —

Bapuayn : Antl'T1Y, 2020. — 72 c.— Tekct : 3nekTpoHHbIH / JIaHb : 3IE€KTPOHHO-
oubnmuoreunas cucrema. — URL: https://e.lanbook.com/book/176483 (mata oOparmieHwus:
27.08.2024).



https://e.lanbook.com/book/211085
https://e.lanbook.com/book/213248
https://e.lanbook.com/book/169593
https://e.lanbook.com/book/176483

5.2 MartepuajbHO-TEXHMYECKOE M IPOrPaMMHOe olecriedeHne JUCHUNIHMHBI
YueOHbIC 3aHATHUS 10 AUCIHUIUIMHE MPOBOAATCS B yueOHbIX ayautopusix KI'TIN KemI'V:

HUccnenoBanne|207 YdueOHas aymauTopus A MPOBEACHUS 3aHATHH JIEKIMOHHOTO THIA,|654027, KemepoBckas

orepanuit 3aHATHH CEeMUHApPCKOro (MpaKTHYEeCKOTo) THIMA, M TPYmmoBEIX u|obmacts - Kysbacc, T.
MHIMBUIYaIbHBIX KOHCYJIBTAIMM, TEKYIIEro KOHTPOJIA W IpoMexyTodHol |HoBoky3Henk,  mp-KT
aTTeCTallui [Mnonepckui, m.13,
CriermmanmusupoBanHas (ydeOHast) MeOenmb: JOCKa MeN-MapKep, CTOJIBL |TIOM. 2
CTYJIbS

OOopynoBaHue il NMPE3CHTAIMM Y4YEeOHOrOo Marepuajia: KOMIIBIOTEp C
MOHHTOPOM, MPOEKTOP, IKPaH, aKyCTHIECKast CHCTEMa

Hcnonp3zyemoe mporpammuoe obecmeuerue: MS Windows (Microsoft
Imagine Premium 3 year no cyGmmuenznonHomy norosopy Ne 1212/KMP
or 12.12.2018 r. gmo 12.12.2021 r.), LibreOffice (cBoOomHO
pacnpoctpansemoe [10), antuBupycHoe I1O ESET Endpoint Security,
munensust  NeEAV-0267348511 mo 30.12.2022 r.; Mozilla Firefox
(cBobomaO  pacmpoctpansemoe I10), Google Chrome (cBo6oxHO
pacmpoctpansemoe [10), Opera (cBobomgao pacmnpoctpansemoe [10), Foxit
Reader (cBobGomHO pacmpoctpansemoe I[10), WinDjView (cBobomHO
pacmpoctpansiemoe [10), SAnpmekc.bpaysep (oTedecTBeHHOE CBOOOTHO
pacnpoctpansiemoe [10).

HuTtepHeT ¢ obecneuenneM agoctyna B SMOC

5.3 CoBpemeHnHble npodeccuoHATbHBIE 0a3bl JAHHBIX U HH()POPMALMOHHBIE CIIPABOYHbIE
CHCTEMBI.
Iepedyens CIIBJ u UCC no gucuunianue

1. OG6mepoccuiickuii MaTeMaTHYECKU nopTai (MHGOPMAIIMOHHAS CHCTEMA) -
http://www.mathnet.ru/

2. Nudopmarnmonnas cuctema «EanHoe okHO JOCTyma K 00pa3oBaTeNbHBIM pecypcam -
http://www.window.edu.ru.

3. zbMATH - https://zbmath.org/ - wmaremarnueckass 06a3a JaHHBIX, OXBAaTBIBAIOLIAS

Martepuaibl ¢ koHIa 19 Beka. zbMath conepxut okomno 4 000 000 nokyMeHTOB, U3 6osee
3 000 xxypnasioB u 170 000 kHMT TTO MaTeMaTHUKe, CTATUCTUKE, MHPOPMATUKE, a TaK¥Ke
MaIIHHOCTPOCHUIO, PU3NKE, ECTECTBCHHBIM HayKaM U JIp.

6 NHble cBe1eHus U (MJTH) MATEPUATBI.

6.1. IIpumepHbIe TeMbl NMCbMEHHBIX Y4eOHBIX padoT
TeMbl HHAUBUAYAJIbHBIX 3aJaHUM

1. WnauBuayanbHoe 3aganue Nel: JluneiiHoe mporpaMmMupoBaHue.
Temur:
1.1 ®opmsl 3anmucH 3a1a4u JTUHEHHOTO TPOTrPAMMHUPOBAHHMS.
1.2 ['padmyeckuit MeTo pelieHus 3a/1a4u JUHEHHOTo MPOrpaMMUPOBAHHUS.
1.3  Cumrmiekc-MeTo/] peleHus 3a/1a4ui JIMHEHHOTr0 MporpaMMHUpPOBaHHS.
1.4  JIBolicTBeHHas 3ajaya JMHEHHOIO IPOrpaMMUPOBAHUS.

BapuanTt (00pa3en):

3amanue 1.
Hcnonb3yst TeOMETpUYECKYIO HHTEPIIPETALINIO, HAlINTE PelIeHus 3aJauH.

7
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st mpomsBoactBa m3nenmii [1; m Il ¢abpuka mcmonp3yeT HEOOXOAMMBIE PECYPCHI.
Hopmbl 3arpar pecypcoB Ha OIHO H3JeNH€ AAHHOTO BHJA, MPHOBUIH OT pEalM3alUd OJHOTO
U3JIeNUs U 00IIee KOJIMYECTBO UMEIOIIUXCS PECYPCOB Ka)IOTO BUA TPUBEACHBI B CIEIYIOIICH
TadnuIe:

HopwMmzsl 3aTpaT pecypcoB Ha OIHO
p pat pecyp O011ee KOJIMYECTBO

Pecypcsl n3Jene
I, , pecypcoB
Pecypc | Buna 0,2 0,1 40
Pecypc Il Buna 0,1 0,3 60
TpynoemMKoCTh (4eT0BEKO-4) 1,2 15 3714
[TpuObLIb OT peanu3auuu 600 800
oaHOTO M3Aenus (pyo.)

Omnpenenuts, ckonbko m3nenuit I1; u [ cnexyer n3roroBnate gadpuke, 4T0ObI NIPHUOBLITH
OT UX pealnu3anuu ObUla MAKCUMaJIbHOM.

3ajanue 2.

Ilex Bbmyckaer Tpu Buzaa wusaeausd. [IpoM3BOACTBEHHBIE BO3MOMKHOCTH II€Xa
XapaKTEepU3YIOTCS JaHHBIMH, NPEJCTaBIEHHbBIMU B Tabiaunax. CocTaBUTh IUIaH NPOM3BOJCTBA
HPOAYKIMH, 00eCTIeYMBAIOIINN MAaKCUMAIbHBIM JOXOJ OT peaau3aliy u3aeauil.

Hcnonb3ys UCXOAHbBIE JaHHBIE U YCIIOBUS 3a7aud, HEOOXOAUMO:

1. mocTpouTh MaTeMaTHYECKYI0 MOJIEIb 3a1a4H;
2. pemInTh TMOIYYEHHYIO 3a7[ady CUMILIEKCHBIM METOJIOM;
3. COCTaBUTh K HEll IBOMCTBEHHYIO 331a4y;
4. 110 CUMIUIEKC-TA0JIMIIE HAUTH pelIeHNEe UCXOTHOM U IBOMCTBEHHOW 3a/1a4;
5.IpOBECTH  HKOHOMHUYECKUH  aHAIU3 TOJyYEHHOIO  PELICHMs, HCHOJb3Ys
SKOHOMUYECKHUH CMBICII U CBOMCTBA IBOMCTBEHHBIX OLICHOK:
a) OIpPENENUTh BIMSHUE W3MEHEHHs E€JMHUIIBI KaXJA0ro M3 HMEIOIUXCs
BUJIOB PECYpCOB Ha BEJIMYMHY IIeNIeBOW (YHKIMH B ONTHMAJIbHOM
IUIAHE;
0) aepuuUTHBIE M HEACPUIMTHBIE PECYpPChl, OCTATOK HeAe(UIIUTHBIX
pecypcoB;
B) peHTa0EIbHYIO U HEPEHTAOEIbHYIO TPOAYKIIHIO.

Pacxox pecypcoB Ha MPOU3BOJCTBO OJHOTO
O6Bem
HaumenoBanwue pecypcos U3JICITHSI CCVDCOR

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

2. UnpuBuayanabHoe 3agaHue Ne2: TpancnoprHas 3ajava.
Tempsr:
2.1 [TocTaHoBKa 3a1auu U €€ MaTeMaTHIECKas MOJICIb.
2.2 [TocTpoenre omopHOTO TJIaHa TTOCTABOK TPAHCIIOPTHOM 3a1a4u.
2.3 Kpurepuii ontumanbHOCTH M1aHa. MeTO1 TOTEHIIUAIOB.
2.4 OTKpbITast MOJIENb TPAHCIIOPTHOM 3aa4H.

BapuanTt (00pa3sen):
3ananue 1.
Pemnth 3aKkppITYyIO0 TPAaHCIIOPTHYIO 3a4a4y.
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1 5 23
a;=(60, 50, 40), b;=(20, 30,40,60), C;;=| 6 2 41
4 1 12
3amanue 2.
Pemnts OTKpBITYIO TPAHCIIOPTHYIO 3a4a4y.
2 3 24
a;=(80, 40, 20), b;=(20, 30,30, 10), C;={3 2 51|
4 3 26

3. I/IH)_II/IBI/I)]yaJ'lI)HOe 3aJJaHue Ne3: Hemunelinoe u AUHAMHYECKOE IporpaMMHUpPOBaHHUE.

TeMsr:
3.1 OO6111ast OCTaHOBKA 33]1a4M HEJITMHEHHOI 0 IPOrpaMMUPOBaHUS.
3.2 I'pacdmueckuii MeTox perieHus 3aa4i HETMHEHHOTO TPOTPaMMHUPOBAHMUS .
3.3 Merton mHOXUTENEH Jlarpanka.
3.4 [TocranoBKka 33124 AMHAMUYECKOTO IPOTPaMMHUPOBAHHUS.
3.5 Pemienue 3a1a4 METOI0M AMHAMHUYECKOTO MTPOrPAMMHUPOBAHUSI.

Bapuaur (00pasen):
3ananue 1.
Pemmte rpadguueckiM METO0M 3a/1a4y HETMHEHHOTO MPOrPAaMMHPOBAHUSI.
f =2x,—0,2%7 +3X, —0,2X> — max
2%, +3X, <13,
2%, + X, <10;

X =0,%,>0.

3azanue 2.
HaiiTu ycioBHbIe 3kcTpeMyMbl QYHKIUH, UCIIONIB3YSl METOJ MHOXKuUTenel Jlarpanxka.

f =6-4x -3%,, e X +x5 =1

3amanme 3.
B TtpaHcmopTHOI ceTM HMEETCs HECKOJIBKO MapIIpyToOB, MO KOTOPHIM MOXHO

JOCTaBJIATh Tpy3 u3 myHkTa 1 B myHKT 10. CToMMOCTh mpoesza Cij MEXy OTIEJIbHBIMU

INYHKTaMH TPaHCIIOPTHOM CEeTH MpeJCTaBlIeHa B COOTBeTCTBYomled Ttabmuue. TpeOyercs
ONpPENEIUTh ONTUMAIbHBIA MAapIIPYT Mpoe3fa U3 myHKTa | B myHKT 10 ¢ MHUHMMaIbHBIMH
TPaHCIIOPTHBIMU PaCXOJaMHu.
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3aganue 4.

Nmerorcs Tpu mpeanpusiTsi, MEXIY KOTOpbIMH HeoOxomumo pacmpenenutb 100 Teic.
YCIOBHBIX EAWHMII CPEACTB. 3HAUEHUS MPUPOCTa BBHIMYCKAa MPOAYKIWU HA TPEINPUITUAX B
3aBUCHUMOCTH OT BBIICTICHHBIX CpeACTB X MpeacTaBieHbl B Tabmiuie. CoCTaBUTh ONMTUMAIbHBIN

IJIaH pacupCAcyiCHUA CpEIACTB, TO3BOJISIOIIHMI MaKCUMHU3UPOBATDb O6H.[PII>1 IMPpUPOCT BBIITYCKA

IPOYKIIUH.
X | f1(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. NnpauBuayaiabHoe 3anaHue Ned: DjieMeHTHI TEOPHH MATPHUYHBIX MIP M TeOpHH

CHCTEM MaccOBOI0 00CTyKMBaHUS.

Tewmsr:
4.1 OCHOBHBIE TIOHATHUS TEOPUU MATPUYHBIX UTP.
4.2 Penrenue urpbl B CMEIIaHHBIX CTPATETHSX.
4.3 ['paduueckuii MeTo peleHuss MaTpUYHBIX UTP.
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4.4
4.5

Bapuanr (00pasen):

OCHOBHBIE IOHATHS TEOPUH CUCTEM MacCOBOTO OOCITYKUBaHUS.
Turmbl cucTeM MaccoBOro 00CTY)KMBaHUS M OCHOBHBIE XapaKTEPUCTUKU UX PAOOTHI.

3amanme 1.
Ornpezenure BEPXHIOI U HUXKHIOIO IIEHBI UTPHI M, €CJIU 3TO BO3MOXHO, TO U CEJIOBYIO
TOYKY.
2 4 1 5
11 -1 3 2
5 2 -4 0
-2 5 3 4
3amanue 2.

Haiitu pemenue wurpbl, 3aJaHHOH MaTpULed C HCIOJIb30BAHUEM TIE€OMETPUYECKOMN
UHTEpIpeTauuu. lJig IpoBepKU reOMETPUUECKOI0 PELIEHUS IPOBECTU aNreOpanvyeckue pacueThbl
U CPaBHUTD PE3YJIbTATHI.

1 3
5 2
3amanue 3.
Onpenenuts tun CMO (cucteMbl MaccoBOTO OOCIY)XMBaHHs) U HaWTH TpeOyemble
napaMeTpehl.

CopTUPOBOYHBIM IIEHTP, HAa KOTOPBIM IOJACTCS IOTOK COCTABOB C HHTEHCHBHOCTHIO A=2
COCTaBa/4., mpeacTaBisieT co0oi ogHokananbHyr0 CMO ¢ HeorpanudeHHOU ouepenpro. Cpeanee
BpeMsi 00CITyKUBaHUS cocTaBa los.; =20 muH. Haiftu cpeanee uucno cocraBoB B CMO, cpennee
YUCJIO COCTaBOB B O4YEpeaH, cpelnHee BpeMms mpeObiBanusi cocraBa B CMO, cpemgnee Bpems
peObIBaHMs COCTaBa B OYEPEIH.

6.2 IlpuMepHbIe BONPOCHI M 3aaHNs / 3a1a4H JAJ1 IPOMEKYTOYHOH aTTecTallnu
Ta6auna 8 - IIpuMepHbIe TeopeTHYECKHEe BONPOCHI U MPAKTHYECKHE 32124 K IK3aMeHYy

Pa3pnennl u TeMbl IIpumepHbIe
TeopeTHYeCKHe

BOITPOCHI

IIpumepHbIe NpaKkTHYECKHUE 32/1a4H

9 cemecTp

1. JIuHeiiHOe NIPOrpaMMHUpPOBaHUe

1.1 UccnenoBanue 1.06m1as 3agaya | 1.ITocTponTh MaTeMaTH4ECKyIO MOJEITH

ONEpaLM KaK HayKa | JUHEHHOTO 3a7a4H.

HPUHATHS IPOrpaMMHUPOBAHUSI. Hns COXpaHEHHS HOpMaJIbHOU

ONTUMAJIBHBIX 2. JlonmycTMBIN U | KU3HEACATEIBHOCTH YEJIOBEK JOJDKEH B CYTKHU

pEILIECHU. ONTUMAJIbHBIN wiaH | notpebsate OenkoB He Menee 120 ycm.en.,
3a/1auu JIMHEWHOTO | )kUpOoB He MeHee 70 u BUTaMHUHOB HE MeHee 10
IPOrpaMMHUPOBAHUSI. yen.en. Conepxanue ux B npoxaykrax Il; u Il

paBHo cootBetrcTBeHHO (0,2; 0,075; 0) u (0,1;
0,1; 0,1). Croumocts 1 ex. mpomykra II; — 2
ned.en., Il 3 nen.en. TpeOyercs Tak
OpraHU30BaTh MHUTAHUE, YTOOBI €TO0 CTOUMOCTD
OblTa MUHUMAJIBHOH, a OpraHu3M TOTYYHII
HEOOXOAMMOE  KOJHUYECTBO  MHUTATEIbHBIX
BEIIIECTB.
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1.2 3amaun
JIMHEWHOTO
MIPOrPaMMHUPOBAHUS
nu aJIFOpI/ITMBI nux
peuieHus.

3.®opMbl 3aMKUCH 3aa41

JINHEWHOT' O
IIPOrpaMMUPOBAHUS.
4.I'eomerpuueckast

HUHTCPIIpCTAlUS 3aaa4

JIMHEWHOTO
MPOrpaMMHUPOBAHMUSL.

2.Mcnione3ys T€OMETPUUYECKYIO
WHTEPIIPETAIHIO, HAWTUTE PEIICHUS 3aJa4H.

Ha mpuobGperenue o0opynoBaHusi 1Jis HOBOTO
IIPOU3BOJICTBEHHOI0 ydacTka BblaesieHo 20
TeiC. py0. OOopynoBaHuE JOMKHO OBITh
pa3MeNIeHO Ha IUIOMIAAW, HE TPEBBIIIAIONICH
72 M [Ipennpusitue  MOXET  3aKa3arhb
o0opy/loBaHWE JBYX BHJIOB: 0oOJiee MOIIHBIC
MallMHBI THUMA A CTOMMOCTBIO 5 ThIC. pYO.,
Tpe6YIOLHE IPOM3BOACTBEHHYIO [UIOMAb 6 M
(c yueroM TPOXOJOB) M JalOIIHE & THIC.
CIMHMI] TPOAYKIMH 33 CMEHy, M MEHee
MOII[HbIE MalINHBI TUNIA b CTOMMOCTBIO 2 THIC.
pyo0., 3aHUMaromMe miomans 12 M U paromye
3a CMEHY 3 TbhIC. €QUHUI] NpoAaykuuu. Haitu
ONTUMAJTLHBIN BapUaHT prOOpeTeHUs
o0opynoBaHusi, 00eCMEeYHBAIOIINI MaKCUMyM
00IIeH MPOU3BOIUTEIHLHOCTH HOBOTO y4acTKa.

1.3 Anropurm
CHMILJIEKC-METO/Ia.

5.CuMIIeKkc-MeTo
perieHus 3a1a4y
JIMHEHMHOTO
MIPOrpaMMHUPOBAHUSL.

3.Pemuth 3a1a4y CUMITIIEKC-METOOM.

IIpn mnpousBoactBe mnpoaykuuu Il wm ID
UCTIONB3YIOT 4 rpynnsl obopynoBanus A, B, C
u JI. Ha Beimyck emuuunsl npomykuumu IIp
pacxoayercs B equnHuiny Bpemenu 1; 0,5; 2 u 0
eq. oobopymoBanus A, B, C wu ][
COOTBETCTBEHHO, a €IUHHULbI mpoxykuuu Il —
1; 1; 0 u 2 en. obopynoBanusi. @ona padbouero
BpeMmeHu rpynnsl A — 18, B— 12, C—-24u 1 -
18 en. Bpemenu. Ilpenmpusitue peanuzyer
eauauny nponykuuu Iy mo nene 40 nen. en.,
I, — 60 nmen. en. Halitm maH BhIMycKa
IPOAYKIINH, pu KOTOPOM BBIpyUYKa
HpeanpusaTHs OyeT MaKCUMaIbHOM.
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1.4 JIBOWCTBEHHBIC
33Jla4yd  JIMHESUHOIO
MPOrPaMMHUPOBAHHUS.

6.11paBuna nocrpoeHus
JIBOMCTBEHHBIX 3a7a4.

7. OKoHOMUYECKAs
WHTEpIpeTaius
JIBOMCTBEHHBIX 3a71a4.
8.B3auMocBs3b
pellieHu  OpsIMOM |
JIBOMCTBEHHOH 3a1a4

4 TlocTpouth MaTeMaTHYECKYIO MOJIETTh
3agaud. CocTaBUTh K HEH JBOWCTBEHHYIO
3amavy.

3aBoJ| IPOU3BOJIUT JBA BHUJA MPOAYKIUU: A U
b. Ilpu sTom 1ex mo cOopke TpomyKuuum A
umMeeT MoiHOCTh 100 ThIC. IITYK B TOJ, LEX IO
coopke npoaykiuu b — 30 Teic. Mexanuueckue
Lexa 3aBOJia OCHAIIEHbl B3aUMO3aMEHSEMbIM
0o0opy/l0oBaHUEM, M OJHA TPYIINa EXOB MOXKET
npou3BoaAuTh JO0 neramu st 120 Thic.
nponykiuuu A, au6o nperamu s 40 ThIC.
npoaykiuuun b, nmubo mo0yo KOMOWHAIMIO
JeTanedl, OrpaHUYEHHYI0 JTHUMH JIaHHBIMHU.
Jpyrasg rpynna MEXaHUYECKHX LIEXOB MOXET
BBITyCKaTh Aetasi  jaubo mis 80  TeIC.
npoaykuuu A, nu6o a1 60 Teic. npoaykuuu b,
160 Tr00YI0 TOMYCTUMYIO UX KoMOuHaiuio. B
pe3yJibTaTe pealn3aluu  KaKJIOW  ThICSYU
OpOAYKIMHM A 3aBOJ TMONy4daeT MPUObUIL B 2
TBIC., @ KaXIOW ThICSYM mpoaykiuuu b — 3
TeIC.py0. HaliTu Takoe coderaHue BBIITYCKOB
NOPOAYKIMH, KOTOpPOE JaeT  HauOOJBIIYIO
CyMMY NpUOBLIH.

2. TpancnopTHas 3a1a4a

2.1 3akpsiTas
TPAHCIIOPTHAS
3ajaua

9.IlocTanoBka
TPAHCIIOPTHOM 3a7a4M U
ee MareMaTH4ecKas
MOJIENb.

10.MeToabl HAX0XKIEHUS
OTIOPHOTO TIJIaHa
TPaHCIOPTHOM 3aJ1a4u —
METOJ CEBEPO-
3amaJHoro yria u MeToj
MHUHHUMAaJIbHOTO
DJIEMEHTA.

11.MeTo1 NOTEHIIHATIOB
peuIeHus: TpaHCIIOPTHOMN
3aJ]auH.

5.Pemuth 3aKPBITYIO TPAHCIIOPTHYIO 3a/1a4vy.

a;=(60, 80, 100), b;=(40, 60, 80, 60),

1 2 14
Ci={4 0 53]
3 5 22

2.2 OTKpbITas

12 .HecOanancupoBaHHas

6.PemuTh OTKPHITYIO TPAHCIIOPTHYIO 33Ja4y.

TpaHCIIOpTHAA TPaHCIIOPTHAA 3aa4a. ai :(10’ 15’ 25)’ bj :(5, 10’ 101 15),
3a7aya

2 1 34

Ci=|3 5 62|

1 2 56
3. HeaunHeliHoe M JTMHAMHYeCKOe IPOrpaMMHPOBaHUe.
3.1 3agaun 13.I'eoMeTprueckas Pemute rpaduueckum  MeTOIOM  3amady
HEJIMHEMHOTO HMHTEPIpEeTalus 3a1a4 HEJIMHENHOTO IPOrPaMMHUPOBAHUSL.
MPOTPAaMMUPOBAHHUS. | HEIIMHEHHOTO — 2 2
rP PaMMUp f =2x,—-0,2x; +3x, —0,2X; — max

eoMeTpUUecKas MPOrPaAMMHUPOBAHMUSL.

WHTEpHpeTanus.
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2%, +3X, <13,

2%, + X, <10;

X =0,%,>0.
3.2 Metopl 14 Meton muoxkutene | 7.Haiitm  yclioBHBIE 3KCTpeMyMbl (QYHKIIHH,
peleHus 3a1a4 Jlarpamxa. UCHOJB3Yysl METOA MHOXKUTeNeH Jlarpanxa.
HEJIMHENHOT O —y . —

f=x-X, ecmu X+X,=1

POTPaMMHUPOBAHMUSL.
3.3 3amaun 15.lunamuyeckoe 8.meroTcss  Tpu  NpEeNUpUATHS,  MEXIY
JTMHAMAYECKOTO IPOrpaMMHUPOBaHUE. KOTOpBIMH HeoOxomumo pactpenesuts 100
nporpaMMmupoBanus. | 16.Pemenue 3agaun o TBIC. YCIIOBHBIX EIWHUI] CPEICTB. 3HAUYCHUS

BBIOOpE ONITUMATIBLHOTO
MapuipyTa B
TPAHCIIOPTHOM CETH.
17.Pemenne 3ama4u o
pacrpeieieHuH CPeACTB
MEXAY IPEIIPUATHSIMU.

IpUpocTa BBIITyCKa MPOIYKITUU Ha
MNPEANPUITUSIX B 3aBUCUMOCTH OT BBIJICIICHHBIX

cpenctB X  MNpeACTaBiICHbI B TaOIMIIE.
CocTaBUTh ONTUMAIBHBIN IUIAH PaCIpeIeICHHS
CPEICTB, TIO3BOJIAIONIMHA  MaKCHMH3HPOBATh
OOIIHI MPUPOCT BBIITYCKA MPOTYKIIUH.

X | fux) | f2%) | F3(X)

20| 9 | 11 | 16

40 | 18 | 19 | 32

60 | 24 | 30 | 40

80 | 38 44 57

100 50 | 59 | 70

4. JjaeMeHThI TCOPUHU MATPHUYIHLIX UT'P U TEOP

MU CUCTEM MACCOBOI'0 OﬁCJ’[y)KI/IBaHI/Iﬂ

4.1 DieMeHThl
TEOPUU MATPUIHBIX
urp

18.OCHOBHBIE TOHATHUSA
TEOPUH MATPUIHBIX UTP.
19.1rpel B 4YHCTBIX U
CMEIIaHHBIX CTPATETHSIX.
20.I'eomeTpuueckas
WHTEPIpeTaIs
MaTPUYHOMN UTIPBI.

9.0mpenenuTe BEPXHIOI W HUXKHIO [EHBI
UTPBI U, €CIIU 3TO BO3MOXHO, TO U CEAJIOBYIO
TOUKY.

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

4.2 DieMeHTHI
TEOPHH CUCTEM
MacCOBOTO
00CTyKUBaHUSI.
OnHoKaHAJIILHEBIE U
MHOT'OKaHaJIbHBIE

CMO c oxumagueM.

21 .Monenu cucteM u
3aJla4d MacCOBOTO
o0CcITy>)KUBaHUSI.
22.0OxHOKaHAJIbLHAS

cucreMa MaccOBOTO
00CITy’)KUBaHUS c
OTKa3aMH.
23.MHorokaHaimbHast
cucreMa MaccOBOTO
00CITy’)KUBaHUS c

OTKa3aMH.

Onpenenuts Tun CMO (cuctemMbl MaccoBOTO
oOCIIy’)KMBaHMsl) W HalTH  TpeOyemble
apaMeTphl.

B pesynbrare HaOMI0A€HUN YCTaHOBJIEHO, YTO
WHTEHCUBHOCTh Tee()OHHBIX 3BOHKOB
JHCTIETYEPY, UMEIOIIUX XapaKTep MPOCTEHIINX
MMyaCCOHOBCKHX IIOTOKOB, cocrtaBiser 1,1
BBI30BOB B MUHYTY, cpeaHss
MPOIOIDKUTEITBHOCTD pasroBopa
(oOcnyxuBaHHe KIMEHTA) COCTaBISET 2,3 MUH.

Onpenenutsb XapaKTEPUCTUKH paboThI
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JUCIIeTyepa, a TaKXKe KOJIMYECTBO
00CITYKEHHBIX U HEOOCTY>KCHHBIX KIIMEHTOB 3a
1 dac paborel. CpaBHUTH (PAKTHUECKYIO
MPOITYCKHYID CIOCOOHOCTh C HOMHUHAJIBHOMN
(korma KaXIplii KIMEHT OOcCIyKuBaetrcs 2,5
MHH.).

4.3 OGcnyxuBaHUE
C OTKa3aMH,
OKUJAHUSIMU,
IPHOPHUTETAMHU.
Ontumusanus
00CITy)KMBaHUSI.

24 MHoroka”aibHas

cucreMa MaccoOBOTO
o0cy>)KUBaHUS c
OXXKUJaHUEM u
OrpaHUYCHUEM Ha JUTUHY
oyepe/u.
25.01H0KaHaILHAS
cucrema MaccoOBOTO
o0CITyKHBaHUS c
OXXKUJaHUEM u
OrpaHUYCHUEM HA JUTUHY
oyepe/u.
26.MHorokaHaibHas
cucreMa MaccoBOTO
o0CITyKUBaHUS c
OXXKUJaHUEM u
HEOrpaHUYCHHOU
oyepenpro.
27.0aH0KaHaIbHAs
cucreMa MaccoOBOTO
o0CITyKHUBaHUS c
OXXKUJaHUEM u
HEOTpaHUYEHHOM
ouepenpro.

10.0Onpenenuthb THI CMO
MaccoBoro  oOCIyXuBaHUs) U
TpeOyeMble mapaMeTphl.

Nwmeercs nByxkanaibHas CMO ¢ oTkazamu.
Ha ee Bxog mocTymaeT mOTOK 3asiBOK C
WHTEHCUBHOCTBIO A=4 3asBku B yac. CpemHee
BpeMsi 00CITYy)KHBaHUsI OJHOU 3asiBKH lyg.,=0,8
y. Kaxnmasg oOcinyxeHHas 3asBKa IPUHOCUT
noxon C=120 py6. CopnepxkaHue KaxIoro
kaHasa obxoaurcs B 80 py6/4. Beirogno nu B
SKOHOMHMYECKOM OTHOIIEHUH YBEIUYUTH YUCIIO
ka"asioB CMO 1o Tpex?

(cuctemsl
HalTH

CocraButens (u):

®omuna A.B., nouent kap. MOMM

(Pamunus, unuyuanel u dondxcnocms npenodasamens (et))
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