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1 Ileanb AMCHMIIMHBI.

HeﬂblO HN3YUCHUSA JUCHUIIIMHBI
KOMIICTCHTHOCTH B
KOJIMYCCTBEHHBIX MECTOAOB MIJId MOIACIHUPOBAHUA CHUCTEM,

MaTeMaTUYECKON

oOJactu

«HccnegoBanue omneparui»
NpUMEHEHUS
aHajgM3a WX XapaKTepUCTUK U

aBisgercs (GopMUPOBaHUE
MaTeMaTUYeCKuX |

MPUHATUS ONTUMAJIBHBIX PEIIEHUH, a TaK)Ke HABBIKOB, YMEHUN M TOTOBHOCTH UCIOJIb30BAHUS B
Oynyiieil nmpogeccuoHanbHON AESITETFHOCTH MOMYyYEHHBIX 3HAHUI.

B xone uzydenus qUCHMILTUHBI OyIeT chopMupoBaHA KOMITETCHIIUS

OIIK-8 (criocoOeH OCYIIECTBIATh MEAArOrnYecKylo JeSTeIbHOCTh Ha OCHOBE CIEHHATbHBIX

HaYYHBIX 3HAHHIA).

1.1 ®opmupyembie KOMIETEHIIUH

Tabmuna 1 - GopMupyemMbie TUCITUTUIMHON KOMITETSHITUU

HaumenoBanue Buna HaumenoBanue Kox 1 Ha3BaHMe KOMITETEHITNH

KOMIIETEHIINU KaTeropuu (rpymnibl)
KOMIIETEHIIUH

obmienpodeccruoHanbHas | HAYYHBIE OCHOBBI OIIK-8 - cmocoOeH  OCYHIECTBIATH
MeJaroruyecKoi MeAarorn4ecKyro JesTeIbHOCTh Ha OCHOBE
JeSITeTbHOCTH CIICIUATbHBIX HAyYHBIX 3HAHUHT

1.2 UnaukaTopbl 10CTHKEHHUSI KOMIIeTeHIIHii

Tabnuua 2 — MHAMKaTOpbl JOCTHKEHHsI KOMIETEHIINH, (hopMUpyeMble AUCHUIUIMHON

Ko 1 HazBanue
KOMIIETEHIIUH

NHnukaTophl TOCTHKEHUS
koMmrereuuu mo OITOIT

JIMCIMIUTIHBI U TIPAKTHKH,
(hopMupyrolIHe KOMIETSHIIUIO
OI1OII

OIIK-8 (crmocoben
OCYILIECTBIIATh
MeTarOTHYECKYI0
JEATEILHOCTh Ha OCHOBE
CIIEIUATbHBIX HAyYHBIX
3HAHHN).

OIIK.8.1. IIpumenser
CrenMaibHbIe HAyYHBIE
3HaHUS, B TOM YHCJIE B
MpeAMETHOM 001acTH,
METO/bI HAYYHO-
MeIarOrMIeCcKOro
UCCIIEIOBAHMSI, METObI
aHaJIM3a MeJaroru4eckomn
CUTYyaIluH,
po¢eCCUOHATHHYIO
pedekcuio B peaan3anuu
OOII, OOII, paboumnx
porpamMM y4eOHbIX
MPEIMETOB B KYPCOB
BHEYPOYHOH J1eATEIbHOCTH.
OIIK.8.2. [Ipumenser
crielManbHble HayYHbIe
3HaHUS, B T.4. B IPEIMETHON
o0macTH, B pa3paboTKe U
peanu3aIiy mporpamm,
KOPPEKTHPYIOIIUX

B1.0.03 IIcuxomorus,
51.0.03.01 OO0masa ncuxonorus,
b1.0.04 Bo3spacrtHas anaromus u
¢duznonorus,

b1.0.06 ChneunansHas u
KOPPEKIIMOHHAs TIeIaroruKa U
TICUXOJIOTHS,

b1.0.10.01 Jluneiinas anrebpa,
b1.0.10.02 T'eometpus,
b51.0.10.03 Teopwus uncern,
b1.0.10.04 Anrebpa
MHOTOYIEHOB,

b1.0.10.05 DnemenrapHas
MaTeMaTHKa,

b1.0.10.06 HduckperHas
MaTeMaTHKa,

b1.0.10.07 Teopwus BeposATHOCTEN
M MaTeMaTUYeCKas CTaTUCTHKA,
b1.0.10.08 UccaegoBanne
onepanui,

b1.0.10.08 Maremarnka B
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Kox u HasBanue
KOMIICTCHIIUN

NHnukaTophl TOCTHKEHUS
koMmrereurnu mo OITOIT

JIMCIMITIMHBI ¥ TPAKTHKH,
(dhopMupyrOIIHE KOMIIETCHITHIO
OI1O0IT

JTUYHOCTHEIE,
MeTanpeIMeTHbIC U
MPEIMETHBIC JOCTHKCHHUSI
00yJaromuxcsi, B TOM YUCIIE C
0COOBIMU 00Pa30BATEITLHBIMH
BO3MOYKHOCTSIMH H
MOTPEOHOCTSAMH, B XOJIE

HMCTOPUYECKOM Pa3BUTHUH,
b1.0.11.01 Marematnueckue
MoJienu (PU3NYECKUX TPOLIECCOB,
b1.0.11.02 OO6mas ¢pusuka,
b1.0.11.03 Dnemenrapuas pusuka,
b1.0.11.04 OcHoBEI
TEOPETUYECKOHN (PU3HKH,

ocBoenus OOII, OII,
y4eOHBIX TPEAMETOB U
KypCOB BHEYPOUHOM
NeSITeIbHOCTH.

b1.0.11.05 ActpoHomus,
b1.0.11.06 ®wusuka B
UCTOPUYECKOM Pa3BUTHH,
b2.0.04(I1) [1enarornueckas
MPaKTHKA,

b2.0.07(I1n) IpenaurnmomHuas
MPaKTHKA,

b3.01 lIN'ocynapcTBeHHBIH SK3aMeH
(MEXTUCIIMTUTMHAPHBIN ),
b3.02 BeinyckHas
KBATM(UKAIIMOHHAS paboTa

1.3 3nanus, ymenus, HaBbiku (3YB) no qucuuniune

Tabnmua 3 — 3HanHus, yMeHHs, HABBIKU, (OPMUPYEMBIE TUCITUILITHHON

Kox u Hassauue
KOMIIETEHIINHU

Nuaukatopbl JOCTUXEHUS
KOMIICTEHITHH,
3aKpEIUICHHBIE 32
NUCHUILINHON

3HaHud, yMeHus, HaBeIkH (3YB),
(dhopMupyeMbIe TUCITUTUTHHON

OIIK-8 (criocoben
OCYIIECTBIISTh
e1aroru4ecKyro
JEATENBHOCTH Ha OCHOBE
CIIEIMATBHBIX HAYYHBIX
3HAHHN).

OIIK.8.1. IIpumenser
CHeIMAIbHBIC HAYYHBIC
3HAHUS, B TOM YHUCIIE B
MpeAMETHOM 001acTH,
METO/Ibl HayYHO-
MearornIecKoro
WCCIIeTIOBaHMS, METO/IbI
aHaM3a NeJarornaecKkon
CUTYaIluH,
po¢eCCUOHAITBHYIO
pedekcuio B peaan3anuu
OOII, OOII, paboumnx
MpOrpaMM yueOHBIX
MIPEIMETOB M KYPCOB

BHCypO‘-IHOfI ACATCIIBHOCTH.

OIIK.8.2. [Ipumenser
crielManbHble HayYHbIe
3HaHUS, B T.4. B
peaMeTHOM obnacTu, B
pa3paboTKe U peann3aun
MpOrpaMm,
KOPPEKTHPYIOIIHUX

3HaTh:
OCHOBHBIC ITOHSTHS, TEOPEMBI U METOIBI
UCCIICIOBAHHMSI OTICPAIIHIA;

YMeTh:

- OCYIIECTBJIATH TPAHCHOPMAIIUIO
CHENHATBHBIX HAYYHBIX 3HAHUH 110
UCCIIEJIOBAHUIO OTIEpalluii B
COOTBETCTBHUU C
NICUX0(DU3HOIOTUIECKUMH,
BO3PACTHBIMU, ITO3HABATEITLHBIMA
0COOEHHOCTSIMH 00YYaIOLTHXCS;

- IPUMEHSATH TEOPEMBI U METOIBI
WCCIIETIOBAHUS OTEPaliii K PEIICHUIO
MPUKIIAIHBIX M MPAKTHYSCKHUX 337124
Brnaners:

METOJIaMH HAyIHOT'O UCCIICIOBAHUS B
00JIaCTH UCCIIEIOBAHUS OTIEpAITHii
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Kon u HazBanue Nuaukatopel AOCTUKEHUS 3HaHus1, yMeHHs, HaBBIKU (3YB),
KOMITETeHIINHT KOMIIETEHIIHH, (dhopMupyeMbIe TUCITUTUTMHON
3aKperyieHHbIE 3a
JUCIATUIMHON

JMYHOCTHBIE,
MeTarnpeIMeTHBIE U
IPEAMETHbIEC JOCTHKECHUS
00y4aromuxcsi, B TOM 4UCIIe
¢ 0cOObIMUI
o0pa3oBaTeNbHBIMH
BO3MO)KHOCTSIMH U
noTpeOHOCTAMH, B XOJI€
ocBoenus OOII, OII,
y4eOHBIX TPEAMETOB U
KypCOB BHEYPOUYHOI
JeSITEITbHOCTH.

2  O0BbEM U TPYAOEMKOCTH TMCHUILIMHBI 0 BUIAM y4eOHbIX 3aHATHIL. DOpMBbI
NPOMEKYTOYHOM aTTecTAlUH.

Tabmuna 4 — O0beM U TPYAOEMKOCTh JUCIUTUINHBI TI0 BUJAM YIeOHBIX 3aHATHN

. O6béM yacoB o hpopmam
OO61as TpyA0€MKOCTh U BUJIBI YU€OHOM paboThI 1O -
JTMCLUUIUIAHE, TPOBOIMMBIE B Pa3HBIX OpMax 0D0 0300 300
1 O6mas TpyA0eMKOCTh JTUCIUATITHBI 180 180
2 KonraktHas paboTa 00ydaromuxcs ¢ npenojgaBatesneM (1o 72 14
BHJIaM Y4€OHBIX 3aHATHI) (BCEro)
AynautopHas pabora (Bcero): 72 14
B TOM YHCIIE!
JIEKIIAN 36 8
ITPAKTUYECKUE 3aHITHSI, CEMUHAPbI 36 6
MTPAKTUKYMBI
nabopaTopHble paboThI
B MHTEPAKTUBHOH (opme 16
B 2JICKTPOHHOU (hopme
BHreayuropHas pabota (Bcero): 36 123
B TOM YHCJIe, UHIUBUIyaJIbHAs paboTa 00yJaromuxcs ¢
Iperno/iaBaTeseM
MIOJITOTOBKA KYPCOBOM pabOThI/KOHTAKTHAasi paboTa
IpYIIOBasi, UHAWBHUIYyaIbHAs! KOHCYJIBTALMS U MHBIE BUJIBI 36 123
YUeOHOH IeATeNTFHOCTH, TPEIyCMaTPUBAIOIINAE TPYITIOBYIO
WIM UHAMBUAYaAIbHYIO paboTy 00Yy4aroIuXxcs ¢
IPEIT0/1aBaTeIIEM)
TBOpUecKasi pabora (3cce)
3 CamocrosiTenbpHas pabora o0ydaromuxcs (Bcero) 72 123
4 TIpomexxyTo4Hast arTecTanusi 00y4Jaronierocs JK3aMEH

3. YuyeOHO-TeMAaTHYECKHUH IJIAH M COAEpPKaHUEe JAUCHUIIHHBI.
3.1 YuyeOHO-TeMaTH4YeCKHIl IJIAH




Ta6mmma 5 - YueOHo-TeMaTH4eCcKui 11aH 0YHOM (GOpMBI O0YIECHHS

Ob6mas | TpymoeMKOCTh 3aHsATHI (4ac.) dopma
Tpyno€ | O®O 300 TEKYIIETO
MKOCTb | AynuTOpH Aymutop KOHTPOJISI U
\; Pa3nensl U TEMBI OUCIHUAILINHEI (6062‘0 H. IIPOMEXKYT
= 10 3aHATHIM uac.) 3aHATHS CPC 3aHATHA CPC OYHOU
= JeK1 | mp JeK | Ip aTTecTaluu
2 aKT 1. | aKT yCIeBacMo
g CTH
Cemectp 9
| | Jluneiinoe 32 8 8 16 2 2 36 | UnnuBuny
NMpPOrpaMMHPOBaHHE aJbHOE
1 | HccnenoBanue onepamuii Kak 8 2 2 4 12 | 3amanue
HayKa MPUHATHUS
ONTHMAJIbHBIX PEIICHHIA.

2 | 3agauu JIMHEHHOIO 8 2 2 4 12
POrPaMMHUPOBAHUS U
QITOPUTMBI UX PEIICHHSI.

3 | ANTOpPUTM CUMIUICKC-METO/A. 8 2 2 4 1 1 10

4 | JIBOMCTBEHHBIC 3aJa4l 8 2 2 4 1 1 10
JIMHEHHOT O
IPOrPaMMHPOBAHUSI.

Il | TpancnopTHas 3agaua 16 4 4 8 | 2 2 18 | UuguBuny

5 | 3akpsITas TpaHCIIOPTHAS 8 2 2 4 1 1 10 | a;mbHOE
3a7a4a 3a7aHue

6 | OTkphITas TpaHCIIOPTHAS 8 2 2 4 1 1 8
3a7a4a

1l | Hetnueiinoe n 48 12 | 12 | 24 2 2 52 | UnpuBuny
AMHAMHYECKOE aJbHOE
NMPOrpaMMHPOBaHHE 3a7aHue

7 | 3amadyu HEJIMHEWHOTO 16 4 4 8 1 1 12
POrPaMMHUPOBAHUS.

I'eomeTpuueckas
WHTEPIIPETAIINS.

8 | Metonsl penieHus 3aaaq 16 4 4 8 12
HEJIUHEHHOTO
IPOrPaMMHUPOBAHUS.

9 | 3ama4yu IMHAMHAYECKOTO 16 4 4 8 1 1 10
POrPaMMHUPOBAHUS.

IV | DaemeHTHI Teopun 48 12 12 24 51 | UnnuBuny
MATPUYHBIX UTP U TEOPHUHU aJbHOE
CHCTEM MacCOBOI0 3a7aHue
00CJTy:KNBAHNS

10 | DneMeHTHI TEOPUH 16 4 4 8 1 12
MaTPUYHBIX WP

11 | DnemMeHTBl TEOPUH CUCTEM 16 4 4 8 1 12
MaccoBOT0 00CITY>KHBaHUSI.

OnHoKaHAJIILHEBIE U
MHoTrokaHanbHeie CMO ¢
OKHJAHHUEM.
12 | OOcnyxuBaHUE C OTKA3aMH, 16 4 4 8 12




O6mas | TpynoeMKOCTh 3aHITHII (4ac.) dopma
Tpynoé¢ | O®O 300 TEKyIIEero
MKOCTE | AynutopH Ayautop KOHTpOJIA U
\E Pa3nessl 1 TEMBbl JTUCITUTIIINHEI (606)20 . H. IPOMEXKYT
= (10 3aHATUSAM Hac. 3aHITUA 3aHIATUSI OYHOH
§ JeKIl | Ip CPC JeK | Tp CPC aTTecTaluu
2 aKT . | aKr yCcIeBaeMo
2 CTH
Cemectp 9
0XKHMJIAHUSIMU, IPUOPUTETAMH.
Ontumusanus
00CITy)KMBaHUSI.
ITpomexxyTodHast arTecTarus - 36 9 | sk3ameH
NTOI'O no cemectpy 180 36 | 36 | 72 8 6 | 166

3.2. Conepxxanue 3aHATHI 110 BUIAM y4eOHOI paboThI

Tabmuma 6 — ConepkaHue TUCITUTUTHHBI

Ne | HaumenoBanue paszzaena,
/Tl | TeMbl AUCHUTIINHBI

ConeprxkaHue 3aHATUS

Cemectp 9

Cooepoicanue 1eKYuoOHHO20 Kypca

1

JIuHeiliHOe MporpaMMipoOBaHue

1.1 | UccnenoBanus ornepanui
KaK HayKa IPUHATHS
ONTUMAJIbHBIX PEILICHUM.

[Tpenmer u 3amaum uccnenoBanus onepanuii. Kimaccudukarms
MoJieielt uccieJoBaHus onepanuii. MateMaTuueckue
MOJIEININ: TIOHSATHE, BUABI, TPUHIUIIBI TOCTPOCHUS, STAIIBI.
OnTuMH3aLMOHHBIE 337]aull B HayKe U TexHUKe. [Ipumepsl
TUTIOBBIX 3a1a4. OJHOKpUTEpHATIbHAS U
MHOT'OKpUTepHalibHas onTuMuzanus. [loctpoenue kpurepus
s pexktuBHOCTH. TpeOoBaHUS K BEIOOPY KpUTEPUS

s dexTuBHOCTH. BekTopHBIN KpuTepuil 3 PeKTUBHOCTH.

1.2 | 3agauu TUHEHHOTO
MPOrpaMMHUPOBAHUS U
QITOPUTMBI UX PEIICHHUS.

Teopuss ~ AMHEMHOro  MPOrpaMMHUPOBAHUS.  AJTOPUTM
IIOCTPOEHUA  MaTemaruueckoi Moxenu. Kiacc  3anay,
IPUBOAMMBIX K 3aJade JMHEHHOTO NPOrpPAMMHUPOBAHMS
(3JIIT). I'eomeTrpuyeckass MHTEpHpeTalus 3agad JUHEHHOTO
IIPOrpaMMHUPOBAHUS.

1.3 | Anroput™ cuMILIeKC-
METo/1a.

ITonsTue L[EJIEBOM byHKIIT 51 OrpaHUYCHUM.
Anrebpanueckass ~ QopMynMpoBKa  3aaud  JIMHEWHOTO
nporpaMMupoBaHusi B oOmeM Buje. CBolcTBa perieHui
3a/1a4 JIMHEWHOTO NMPOrpaMMHUPOBAHUA. AJITOPUTM CUMILIEKC-
METOJA.

1.4 | JIBoiicTBEeHHBIC 3aaU
JIMHENHOI o
MPOrpaMMHUPOBAHUS.

AJNTOpUTM TNOCTPOECHUS JBOMCTBEHHBIX 3anad. PemieHne
JBOMCTBEHHOM 3aJaud JIMHEHHOTO IIPOrpaMMHUPOBAHMS;
HaXOXJEHUE MO PEIICHUIO JBOMCTBEHHOW 3aJa4yM, PEIICHUE
OpsAIMOM  3aJauH. OKOHOMMYECKAasi  MHTEpIIpeTaLus
IIEPEMEHHBIX U PEIIEHUI IBOVCTBEHHOM 3aa4H.

TpancnopTHas 3aga4ya

2.1 | 3akpeiTas TpaHCIIOPTHAs
3agada

HaxoxneHue oOmopHOro IuiaHa IIOCTaBOK TPAHCHOPTHOM
3agaur. Kpurtepuii onTUManbHOCTH IIJIJaHA W OIIEHKA
CBOOOIHBIX KJIETOK. MeTO/1 MOTEHIIUATIOB.
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Ne

HaumenoBanue pasnena,

ConeprkaHue 3aHATUA

/Tl | TEMBI TUCUIUTIIHBI

2.2 | OtkpoiTas TpancnopTHas | OTKpbITasi TpaHCIOPTHAS 3a/1a4a. MeTol HOTEHIIUAIOB.
3ajada

3 HennneiiHoe 1 JTMHAMIYECKOE TPOrPAMMMPOBAHHE

3.1 | Bagauu HENMUHEHHOTO IlocTaHOBKa 3aauM HEJIWHEMHOTO NPOrPAMMHUPOBAHUS B
MPOrPAMMHUPOBAHMUSL. o61eM Bujie. OCHOBHBIE TTOHSITHSI.

3.2 | 'eomerpuueckas O6nactpb JIOITYCTUMBIX 911317078 ['eomeTpuueckas
WHTEpIpeTaius 3aaa4d WHTEpIpeTalys 3a1a4 HEIMHEMHOTO MPOrPaMMHUPOBAHUS.
HEJIMHEWHOI O
MIPOrpaMMUPOBAHUSL.

3.3 | Meroap! perienus 3a1a4 AJTOpUTM peLIeHUs 3a/1a4 HEJIMHEWHOrO0 MPOrpaMMHUpPOBaHUs
HEJIMHENHOTO METOJIOM MHOKHUTENEH Jlarpanxka.

MIPOrpaMMHUPOBAHUSI.
MeTto1 MHOKHTENEH
Jlarpanxa.

3.4 | Meroap! perienus 3a1a4 ['paguentHeie MeToabl. Meron mrpadHbIX GyHKIHI.
HEJIMHENHOTO
MIPOrpaMMHUPOBAHUSI.

['panueHTHBIE METOIBI.

3.5 | Bagauu AMHAMHYECKOTO 3anaun JUHAMUAYECKOTO [IPOrpaMMHUpPOBaHUSI.

[IPOrPaMMUPOBAHUSL. MHoromaroBsle 3a/1a4yd OPUHATUSA pelieHnid. PopMynupoBKa
3alayd  IMHAMMYECKOTO IPOrPaMMUPOBAHUS, IPUMEPHI
(3amaum pacrpeneneHusl pecypcoB, YIpaBJICHUs 3alacami,
ceTeBbIe). 3a7aua O MyTEIIECTBUU.

3.6 | Meroa qTMHAMUYECKOTO Meroax  AMHAMUYECKOTO mporpamMmMmupoBanus. [lpuHiumn
MIPOrpaMMHUPOBAHUSL. ONTUMAIBHOCTH u byHKIUSA bennmana. Oobmmas

XapaKTEePUCTUKA 3a/1a4, UX SKOHOMHUUYECKAsi M TeOMETpUIecKast
MHTEpIpeTanus. 3ajada O pacHpeiesieHUHd CPEICTB MEXIy
MPEANPUSITHSIMHU.

4 DJieMeHThI TEOPUH MATPUYHBIX UI'P M TEOPHH CHCTEM MaCCOBOI0 00CTYKUBAHUSA

4.1 | DnemMeHTHI TEOPUHU OcHOBHBIE TIOHATHSI T€OpUU UTP. UTphl ¢ HyleBoil cymMMOil.
MaTpPUYHBIX UTP Urpsl ¢ uucteiMu cTparerusamu. I[lnatexxnas warpuna.

MakcuMUH, MUHUMAKC, PEIICHUE UTPHI.

4.2 | Urpsl co cMemaHHBIMU Urpsl co cMemaHHbIMU cTparterusaMmu. ['eomerpuueckas
CTpaTeTUsIMH. WHTEPIPETAIHS PEIICHUS UTPBHIL.

4.3 | Dnementsl Teopun cucteM | OnHOKaHanbHBIE U MHOrokaHanbHble CMO ¢ oxugaHHeM.
MaccoBOI0 OO6cnyxUBaHHE C IPEUMYILIECTBAMHU.
00CITyKHBaHUSI.

4.4 | OnHOKaHAJIbHBIC U OnHOKaHANBHBIE W MHOTOKAaHAJIBHBIE CHCTEMBI MacCOBOTO
MHOT'OKaHaJIbHbIE obciyxuBanusi (CMO). OCHOBHBIE TIOHSATHS U OMPEICIICHUS.
CHUCTEMBI MacCCOBOIO [TyaccoHOBCKUI TOTOK COOBITHH.
obciyxuBanus (CMO).

4.5 | Obcnyx)uBaHue C OO0cnyxuBaHHE C OTKa3aMH, OXHUIAHUSMHU, MPHUOPUTETAMHU.
OTKa3aMH, OXKUJAHUSIMU, Ontumusanus 00CITy)KHUBaHUS.

MIPUOPUTETAMH.
4.6 | MeTox UMATAILTMOHHOTO Meron umutanmonHoro moxaenupoanuss CMO. OcHoBHbIE

MozenupoBanus CMO.

IIOHATHA. AHTOpI/ITM PCHICHUA.

Cooeporcanue npakmudeckux 3ausamull




Ne

HaumenoBanue pasnena,

ConeprkaHue 3aHATUA

/0 | TeMBbl AUCHUTUIMHBI

1 JInHeliHOe MporpaMMHupoOBaHHe

1.1 | UccnenoBanus onepanuii | MaTemaruueckue MOJICH: IOHSATHE, BUJIbI, TPUHIIUIIBI
KaK HayKa IPUHSTHS IIOCTPOEHHUS, FTanbl. ONTUMHU3ALMOHHBIE 33]Ja4l B HAyKeE U
ONTUMAaJIbHBIX PEILICHUM. TexHuke. [I[puMepsl TUIIOBBIX 3a7a4.

OpHokpuTepHUanbHas U MHOTOKPUTEpUANIbHAS ONTUMHU3ALUS.
[Toctpoenue kpurepus dddextuBHOCTH. TpeboBaHUSI K
BbIOOpY KpuTepHs 3(h(eKTHBHOCTH. BeKkTOpHBI KpuTepHii
3¢ (PEKTUBHOCTH.

1.2 | 3agaum uHEHHOTO I'eomeTpuueckas UHTEpHOpeTanus  3aJa4  JMHEWUHOro
MIPOrpaMMHUpPOBAHUs U [porpaMmMupoBaHus. PenieHue ONTHUMHM3alMOHHBIX 33Ja4 B
QITOPUTMBI UX PEIICHUs. | 3JIEKTPOHHBIX TaOJMIAX: 3a7a4a ONpPEIeIeHNs ONTUMAIbHOTO

aCCOPTUMEHTA MIPOJYKLINH, 3a/1a4a IIPOBEPKHU
cOalaHCUPOBAaHHOCTH IUIaHA, 3aJadya O pPAcKpoe, 3ajaya o
CMECSX.

1.3 | Anroput™ CHUMILIEKC- [TonsTHe eNeBON PYHKIIUHN U OTPAaHUYCHHIA.

METOo/A. AnrebGpanueckasi GOpMyIHPOBKA 33]a41 TUHEHHOTO
nporpaMMupoBaHusi B 001emM Bujie. CBOICTBA peIICHUI
3a/1a4 JIMHEMHOr0 MpOrpaMMHUPOBaHUs. AJITOPUTM CUMILIEKC-
METO/1a.

1.4 | JIBoiiCTBEHHBIC 3aaY AJroput™m MOCTPOCHUS IBOMCTBEHHOH 3a7a4U.
JIMHEWHOT' O Hecummerpuunsle  1BOMCTBeHHBIE  3amaud. (OCHOBHBIE
MIPOrpaMMHUPOBAHUSL. TEOPEMbI JBOMCTBEHHOCTH U UX SKOHOMUYECKOE COJIEpIKAHUE.

2 TpancnopTHasi 3a1a4ya

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

3agaur. Kpurtepuii oONnTUManbHOCTH IJJaHA MW OLIEHKA
CBOOOJIHBIX KJIETOK. MeTo/1 MOTEHIMAJIOB.

2.2 | OTkpeiTas TpancnoptHass | OTKpeITas TpaHCHOPTHAas 3agada. PemieHme 3agad  Ha

3aa4a ONpEACIEHNE  ONTUMAJIbHOIO  IIaHA  IIEPEBO30K B
AJIEKTPOHHBIX TA0JINIIAX.

3 Henunelinoe n fMHAMIYecKoe NIPOrpaMMHpPOBaHue

3.1 | 3agaun HETMHEWHOTO ITocraHoBKa 3amayv HEIWHEHHOrO MPOrPAaMMHUPOBAHMS B
IPOrpaMMHUPOBAHHUSL. obuem Buze. [loctpoeHne MmaTeMaTHyeCKUX MOJIEINIEH.

3.2 | 'eomerpuueckas AnroputM peleHus 3a/1a4u HEJIMHEWHOTO
UHTEpIpeTanys 3aaa4 IIPOrPaMMHUPOBAHHUS C MOMOIIIbIO reOMEeTPUUYECKOM
HEJIMHEWHOTO MHTEPIIPETALNH.

IPOrpaMMHUPOBAHHSL.

3.3 | Meroapl penieHus 3a1a4 ANTOpUTM pelIeHus 3a/1a4 HEMMHEWHOTO MPOrpaMMHUPOBaHUS
HEJIMHEITHOTO METOJIOM MHOKHTENeH Jlarpanxka.

IIPOrpaMMHUPOBAHHUS.

MeTtox MHOKHTENEH

Jlarpanxa.

3.4 | Metoapbl pemieHus 3a1a4 ['panueHTHBIE METOABL. ANTOpPUTM MeToJa IITpadHBIX
HEJIMHEWHOT O GyHKIHIA.

IIPOrpaMMHUPOBAHHS.

['pagrieHTHBIE METOIBI.

3.5 | 3agaun IMHAMHYECKOTO DopMyIMpOBKA 3a/1a4l TUHAMUYECKOTO NPOrpaMMHUPOBAHMSI,
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Ne

HaumenoBanue pasnena,

ConeprkaHue 3aHATUA

Mozenuposanus CMO.

/0 | TeMBbl AUCHUTUIMHBI

IIPOrPaMMUPOBAHHS. OpUMepbl (3aJjaud  paclpeiesieHus pPeCcypcoB, YIPABICHMS
3anacamu, cereBble). [locTpoeHrne MaTeMaTHUECKUX MOJEIEH.
3aza4ya 0 MyTEIIECTBHH.

3.6 | Meroa qTMHAMUYECKOTO Meton  auHaMMuYeckoro mporpamMMmupoBaHus. [IpuHiun
IIPOrPaMMUPOBAHHS. ontumMaibHOocTH U (QyHkuus — bemiMana. OOwas

XapaKTepUCTHKA 33/1a4, UX IKOHOMUYECKAsi 1 T€OMETPUYECKas
UHTEpIIpeTalys. 3afada O pPacHpeleieHUM CPEACTB MEXIY
IPEIITPUITUSIMH.

4 DJIEeMEHTHI TEOPHH MATPHYHBIX HI'P H TEOPHHU CHCTEM MACCOBOI0 00C/IyKMBAHUS

4.1 | DneMeHTHI TEOPUH OCHOBHBIE TIOHATHUS Te€OpUM Urp. Urpel ¢ HyIEBOW CYMMOM.
MaTPUYHBIX UTP Urpel ¢ uucteiMu cTparerusmu. llnatexxnas wmarpuna.

MakcUMUH, MUHMMAKC, PEIICHUE UTPBI.

4.2 | Urpel co cMemaHHBIMU Hrpsl co cMemaHHbBIMU cTparerusaMmu. ['eomerpuueckas
CTPaTErUsIMH. MHTEPIIPETALNS] PEILICHUS UTPBI.

4.3 | DnemenTsl Teopuu cucteM | OnHOKaHambHBIE W MHOroKaHanbHble CMO ¢ oXumaHueM.
MaccoBOI0 OO6cnyxuBaHue ¢ npeumyuiectBamu. OrpeseneHue Tuma
00CITyKIBaHUS. CUCTEMBI.

4.4 | OnHOKaHANbHbIE U OpnHOKaHabHBIE M MHOTIOKAHAJIBHBIE CHUCTEMBI MAacCOBOTO
MHOI'OKaHaJIbHbIE obcnyxuBanusi (CMO). OCHOBHbIE MOHATHUS U ONpPECIICHUS.
CUCTEMBI MacCOBOT'O [TyaccoHOBCKUII TOTOK COOBITHIA.
obciyxuBanus (CMO).

4.5 | O6cmyKuBaHHe € OO6cnyxuBaHUE C OTKa3aMH, OXHMIAHMSIMH, HMPUOPUTETAMHU.
OTKa3aMu, OXXHIaHUsIMH, | OnTumu3anus o0CTy)KUBaHUsI.

IIPUOPUTETAMH.
4.6 | MeTtoa HIMHTATMOHHOTO Meron umurtanuonHoro mozenupoBanus CMO. OcHOBHbIE

IIOHATHA. AHFOpI/ITM PCHICHUA.

HpOMe}I(YTO‘IHaSI aTTeCTallusd — 9K3AMEH

4 Tlopsinok OLEHMBAHHWS YCHEBAEMOCTH U CHOPMHPOBAHHOCTH KOMIIeTEHIUNH
o0yyaromerocsi B TeKylueil U IPOMeKyTOYHOM aTTeCTAIlUH.

I[J'IH MOJIOKUTEILHON OIIEHKH IIO0 pe3yiibTaTaM OCBOCHUA OUCHUIIJIMHBI o6yqafomeMyc;1
HCO6XO,I[I/IMO BBITIOJIHUTE BCC YCTAHOBJICHHBIC BHUIbI yqe6H0171 pa6OTLI. OI_IeHKa PpE3yJIbTaTOB

pabotsl oOy4varomierocs B 0amuiax (1o BUaaM) MpuBeaeHa B Tadiuie 7.

Tabmuua 7 - bamibHO-peHTHHTOBast OIIEHKa Pe3yIbTaToOB yueOHOH paboThl 00yJaromuxcs no

Bugam (BPC)
Y4yeOHas Cymma Buabl u OueHka B arTecTanuu Bbanabl
pabGora (Buabl) | 0a110B pe3yJIbTaThl (a7
y4eOHOo# padoThl HeJleJb)
Tekymias 80 JlexuuMOHHBIE 1 6ann nocemenue 1 0-18
yaeOHast pabota 3aHATHUS JIEKIIMOHHOTO 3aHATHUS
B CEMecCTpe (KOHCTIEKT)
(ITocenenne (18 3ansTuii)
3aHATHH 110 [Ipaktuyeckue (18 | 1 6ana - mocemenue | 18 -54
pacnycaHuIo U 3aHATHN). MIPAKTUIECCKOTO 3aHSITHS
BBITIOJIHEHUE 3 0aqu1a — noceuienue 1 3anarus
3aJIaHN ) Y CYIIECTBEHHBIN BKJIA] HA
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3aHSITHU B pabOTY BCEH TPYIIIbI,

NunuBunyansueie | 3a onHo UHa. 3aaanue: 16-24
3amanus (4 4 6anna (BemosiHeHo 51 - 65%
3a/1aHUS) 3a/IaHHi )

5 6ans0B (BeITONHEHO 66 - 85%

3a/1aHUi )

6 0ass10B (BBITIONHEHO 86 -
100% 3amanmuii)

HToro no Texyuieii padore B cemecTpe 30 - 80
[TpomexxyTounas 20 Bomnpocsr k 10 6an10B (IOpOrOBOE 10-20
aTTecTanus IK3aMeHy 3HAa4YCHHUE)
(3auer) 3anauu. 20 6a1510B (MakCUMaIbHOE
3HAYCHHE)
HToro no npoMexyTouHoii aTTecTannu (AK3aMeHY) 20
OayI0B

CyMMapHasi OLleHKa 110 JHCUHUIIJIMHE:
Cymma OasuioB Tekyiel u npomexxyrouHoi arrecrauuu: 51 — 100 6.
HaGpannble 6asuTbl IEPEeBOAATCS B TPAAUIOHHbIE OLCHKH O CIIETYIOUIeH IIKae:
— 86 u Oojiee — «OTIUYHOY;
— 70-85— «xopormioy;
—51-69 — «yIOBIETBOPUTEIHHOY;
— 50 1 MeHee — «HEeYIOBICTBOPUTEIHHOY.

5 YueOHo-MeTOOHYECKOE 00ecIIeueHe TUCIUTLITHHBI.

5.1 YueOnas iuteparypa
OcHoBHasi yueOHas1 IuTepaTypa

1. MaremaTuyeckue METObI U MOJICJIM UCCIIEIOBAHUS OTiepannii : yaueOHuK / mox pea. B. A.
KonemaeBa. — DneKTpoHHBIE TEKCTOBBIE NaHHbIE. - MockBa : FOnuTH-/lana, 2015. - 592 c. -
Pexxum moctyma: http://biblioclub.ru/index.php?page=book&id=114719

2. Pxesckuii, C. B. MccnenoBanue onepaiuii [ DIeKTpOHHBIN pecypc] : yueGHoe mocodue
C. B. PxxeBckuii. — DneKTpoHHbIE TeKCTOBbIE naHHble. — Cankt-IlerepOypr : Jlans, 2013.
— 476 c¢. — Pexxum noctyna: https://e.lanbook.com/book/32821

JlonoJiHNTeIbHAS Y4eOHasi TUTEpaTypa

1. Bacun, A. A. UccnenoBanue onepanuii [ Tekcr] : yueOHOE mocobue st By30B / A. A.
Bacumn, I1. C. Kpacnomekos, B. B. Mopo3os. - Mocksa : Akanemus, 2008. - 464 c.

2. Bentnens, E. C. MccnenoBanue orneparyii: 3a1a4u, IPUHIUIBI, MeTogoorus [ Tekcr] :
yuebHoe ocobue / E. C. Bentnens. - 5-e uzs. ; crep. - Mocksa : KnoPyc , 2010. - 191 c.

3. Topmay, b. A. HccrnenoBanue oneparuii [ DeKTpoHHBIN pecypc] : yaeOHoe mocodue / b.
A. T'opnau. — DneKkTpoHHbIE TeKCTOBbIE naHHble. — Cankt-IlerepOypr : Jlans, 2013. —
442 ¢. — Pexxwum goctyna: https://e.lanbook.com/book/4865

5.2 IllporpammHoe u nuHpoOpMaALMOHHOE 00ecliedeHre OCBOCHUSA TN CIIUIIIUHbI.

5.2.1 IIporpamMmMHoOe o0ecnieyeHne

B o0y4eHnn ucmonb3yroTcsi HHGOPMAIIMOHHBIE TEXHOJOTHH Ha 0a3e KOMIBIOTEPHBIX KIIACCOB
yuebHoro kopmyca Ned (p. Meranypros 19):
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JICKOIMOHHBIC 3aHATHUA BEAYTCA C MCIIOJIB30BAHHUEM HpCSCHTaHI/Iﬁ " IporpaMMHOTIO oOecrieueHus
MyJIbTU-MEIMa  JeMOHcTpammii  Ha  ocHoBe  MicrosoftOffice 2010  (numensus
DreamSparkPremiumElectronicSoftwareDelivery (3 years); Renewal mo CyOmuIieH3HOHHOMY
noroBopy NeTr000083174 ot 12.04.2016);

5.3.2 CoBpemenHble IpodeccHOHATBbHBIE 0a3bI JAaHHBIX U HH(OPMALMOHHbIE CIIPABOYHbIE
CHCTEMBI.

Iepeuens CIIB/l u UCC no qaucuumninae

1. OO6mepoccuiickuii MaTeMaTudecKuil mopTai (MHGpOpMaIMOHHAS CUCTEMA) -
http://www.mathnet.ru/

2. WNudopmarnmonnas cuctema «EarHOE OKHO JOCTyIa K 00pa3oBaTEIbHBIM pecypcamy -
http://www.window.edu.ru.

6 NHble cBe1eHus U (MJ1H) MATePHAIBI.

6.1. IlpumepHble TeMbl NUCbLMEHHBIX YUeOHBIX PadoT
TeMbl HHAUBUHAYATbHBIX 3aJaHUH

1. UuauBuayanabHoe 3aganue Nel: JIuHeiiHOe mporpaMMupoBaHue.
Tempr:
1.1 ®opmsl 3anucu 3aja4y JUHEHHOIO IPOrPaMMUPOBAHUS.
1.2 ['padmyeckuit MeTo pelieHns 3a/1a4u TUHEHHOTO MPOrpaMMUPOBAHHUSL.
1.3 Cumiiekc-MeTo/| pelieHust 3a1a4u JIMHEHHOTO IPOrpaMMUPOBAHMUS.
1.4  JIBolicTBeHHas 3aja4a JMHEHHOTO MIPOrPaMMUPOBAHUS.

Bapuaur (o0pa3en):

3azanue 1.

Hcnons3ys reOMETpUYECKYI0 HHTEPIIPETALUIO, HAWUTE PEIICHUS 3a0a49H.

Hns npousBoacta uznenuit I u Il2 galOpuka ucnonb3yer HEOOXOAMMBIE PECYPCHI.
Hopwmsb! 3aTpar pecypcoB Ha OJHO W3J€IHE JaHHOTO BHUJA, MPUOBLIL OT pealu3aluyd OAHOIO
U3JeNus U 00Iee KOJIMYECTBO MMEIOIINXCSI PECYPCOB KaXJI0T0 BUAA MPUBEACHBI B CleayrOIIeH
TabuIe:

HopMsl 3aTpaT pecypcoB HA OTHO
p pat pecyp O01Iee KOJIMYECTBO

Pecypcsr n3/1enne
I A pecypcos
Pecypc | Buna 0,2 0,1 40
Pecypc Il Buna 0,1 0,3 60
TpynoemMKoCTh (4eT0BEKO-Y) 1,2 1,5 3714
[TpuObLIb OT peanuzanuu 600 800
onHoro m3aenus (pyo.)

Onpenenuts, ckonbko uzaenuii [11 u Iz cnenyer u3rorosnsate gpadbpuke, 4T00bI MPUOBLIH
OT UX pealn3anuu Oblla MAKCUMAJIbHOM.

3ananue 2.

Ilex Bbmyckaer Tpu Buaa wusgenud. IIpou3BOACTBEHHBIE BO3MOXKHOCTH — I€Xa
XapaKTCPUIYIOTCA HJAaHHBIMH, MPEACTABICHHLBIMH B Ta6n1/1uax. CocTaBUTh MJIaH IIPOU3BOJACTBA
IPOAYKIMH, 00ECTIeYMBAIOIINI MAKCUMAIbHBIM JJOXOJ OT peau3aliiy u3aeauil.

Hcnons3yst uCXoIHbIE TaHHBIC U YCIOBUSA 3a/1a4d, HEOOXOUMO:

1. mocTpouTh MaTeMaTUYECKYIO0 MOJIEIb 3a1a4H;
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2. peUTh MOTYYCHHYIO 33/]a4y CUMILIEKCHBIM METOA0M;
3. COCTaBHUTb K HEHl TBOMCTBEHHYIO 33/1a4y;
4,110 CUMIIIEKC-TA0JIMIIC HAUTH pelIeHNnEe UCXOTHOM B IBOWCTBEHHOM 3a/1a4;
5.1poBeCT  SKOHOMHYECKHN aHAM3 TOJYyYEHHOTO  PEIICHUs, HCIOJb3Ys
SKOHOMMYECKUN CMBICT 1 CBOWCTBA ABOWCTBEHHBIX OIICHOK:
a) OMpEeACNUTh BIUSHUE HM3MEHCHHS CIWHMIIBI KAKJIOTO U3 HMEIOIIHXCS
BUJIOB PECYpCOB Ha BEIUYMHY LENeBON (QPYHKIHH B ONTHMAIbHOM
TUTaHE;
0) nedunuTHBIE W HEASPUIMTHBIC PECYPChI, OCTAaTOK HEACHHUIIUTHBIX
pecypcos;
B) peHTA0EIbHYIO U HEPEHTAOCIBHYIO MPOAYKITHIO.

Pacxon pecypcoB Ha IPOU3BOICTBO OJTHOTO
Ob6beMm
HanmenoBanue pecypcos U31EIUA CCVDCOR

1 Buma 2 BUIA 3 Buma peeyp
O6opynoBanue 5 3 4 780
(cranko/4ac)
CrIpbe (TOHH) 1 4 5 850
OnekTposHeprus (kBr-yac) 3 4 2 790
Tpyn (den.-yac) 3 2 5 910
I{ena ogHoro m3enus (pyo) 18 9 7

2. NnauBuayanbHoe 3aganue Ne2: TpancnopTHas 3ajava.
TeMsr:
2.1 ITocTanoBKa 3a/1a4n U €€ MaTEMaTUYECKast MOJEIb.
2.2 [TocTpoeHre onopHOro IJ1aHa NOCTaBOK TPAHCIIOPTHOM 3aauu.
2.3 Kputepuii ontumanbHOCTH TU1aHa. MeTO ] MOTEHIMAIOB.
2.4 OtkpeITast MOZIEIb TPAHCIIOPTHON 3a1a4H.

Bapuanr (o0pa3en):

3amanue 1.
Pemnth 3aKkpeITYyIO0 TPaHCIIOPTHYIO 3a/1a4y.
1 5 23
a;=(60, 50, 40), b;=(20,30,40,60), C;;=|6 2 4 1|
4 1 12
3amanue 2.
PemnTts OTKpBITYIO TPAaHCIIOPTHYIO 3a/1a4y.
2 3 214
a;=(80, 40, 20), b;=(20, 30, 30,10), C;=|3 2 51|
4 3 26

3. NuauBuayaabHoe 3aganue Ne3: HeuHeliHoe U JUHAMUYECKOE MPOTPAMMHUPOBAHHE.

TeMsr:
3.1 OO11ast mocTaHOBKA 3a/1a4M HEJIMHEHHOTO MPOrpaMMHUPOBaHHUS.
3.2 ['padmueckuii MeToA pelieHns 3a/1a4l HETMHEHHOT0 IPOrpaMMHUpPOBaHUS.
3.3 Meron mHoxureneit Jlarpanxa.
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3.4 [TocTanoBKa 3a1aun TUHAMUYECKOTO TTPOTPAMMHUPOBAHUS.
3.5 Pewenne 3axa4 METOAOM JUHAMHUYECKOTO IIPOTPAMMUPOBAHUS.

Bapuanr (00pasen):
3ananue 1.
Pemmte rpadguueckuM METOI0M 3a1a4y HEIMHEHHOTO MPOrPaMMHUPOBAHHS.
f =2x,—0,2x7 +3x, —0,2X5 — max
2%, +3X, <13,
2%, + X, <10;

X =0,%, >0.

3ajanue 2.
Haiitu ycnoBHbIE S5KCTpeMyMBbI (DYHKITHH, UCTIONB3YSl METOI MHOXHTENeH Jlarpamxka.

— 2 2 _

3amanue 3.
B TtpancnopTHOIl ceTM HMEETCs HECKOJBKO MAaplipyTOB, IO KOTOPBIM MOXKHO

AOCTABJATh T'PY3 M3 ITYHKTA 1B ITYHKT 10. CrouMocCTb Impoe3aa Cij MCKAY OTACIIbHBIMU

INYHKTaMH TPaHCIIOPTHOM CETH MpeJCTaBlIeHa B COOTBEeTCTBYomled Ttabmuue. Tpelyercs
ONpEeAEIUTh ONTUMAJIbHBIA MapLIpYT Ipoe3fga u3 nyHkTa 1 B myHKT 10 ¢ MUHUMAanbHBIMU
TPaHCIIOPTHBIMU PaCXOAaMHu.

Cas
2 » 5 Csg
Cos

o Cso S
1 Cs,10
C35 C68
Ciz Cas
Car Co10
Crs
Cus Cas
/

A > 7
Ca7
Ol Ul 0| 0| 0| J| | J| 0| Ul OOl T T3S
713|512 |7,9]3|1|8|4|5|2]|6|1]9]|4)3]|28
3amanue 4.

Nmerorcs Tpu mpeanpusiTus, MEXAY KOTOpbIMH HeoOxomumo pacmpenenutb 100 Teic.
YCIOBHBIX E€AMHMIl CPEACTB. 3HAUEHHUS NPUPOCTa BBHINYCKA MPOIYKIUU Ha NPEANpPUATHAX B
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3aBHCHMOCTH OT BBIJIEJIEHHBIX CPeACTB X NpeiacraBieHsl B Ta0uie. COCTaBUTh ONTHMAJbHBIN
IUIaH pACHpeeNieHUs] CPEJACTB, MO3BOJISIOIIMNA MAKCHMHU3UPOBATh OOIIMH TPUPOCT BBINYCKA
IPOYKIMH.

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. UnpuBuayaabHoe 3anaHue Ned: DiieMeHThl TEOPHH MATPHUYHBIX MIP M TeOpPHH
CHCTEM MacCOBOI0 00CIYKUBAHUS.

Temsbl:
4.1 OcHOBHbBIE IOHATHS TEOPUU MATPUUHBIX UTD.
4.2 Penienne urpbl B CMEIIaHHBIX CTPATETHSX.
4.3 ['padpuaeckuii MeTo pelICHUS MAaTPUYHBIX UTP.
4.4 OcHOBHBIE IOHATHS TEOPUU CUCTEM MacCOBOI'0 00CITYKUBaHUS.
4.5 TUMBI CHCTEM MacCOBOTO OOCITY>KUBAHUS U OCHOBHBIE XapaKTEPUCTHKHU UX PaOOTHI.

BapuanTt (00pa3zen):

3amanue 1.
Omnpenenute BEPXHIO U HUKHIOIO IIEHBI UTPBI U, €CIH 3TO BO3MOXKHO, TO M CEIOBYIO

TOYKY.
2 4 1 5
1 -1 3 2
A=
5 2 -4 0
2 5 -3 -4
3amanue 2.

Haiitm pemreHne wurpel, 3aJaHHOM MAaTpULEd C HCIOJIB30BAHUEM TI'€OMETPUYECKOMN
UHTepHpeTanuu. Jj1st mpoBepKH reOMeTPUYECKOTr0 PELICHUs TPOBECTH anreOpanyeckue pacueThl
Y CPaBHUTH PE3YJIbTATHI.

1 3
5 2
3ajganue 3.
Onpenenuty tin CMO (cucTeMbl MaccoBOTO OOCIY)XMBaHMS) U HaWTH TpeOyemble
apaMeTpsbl.

CopTUPOBOYHBIN IEHTP, HAa KOTOPBIA IMOJAETCS MOTOK COCTABOB C WHTEHCHUBHOCTHIO A=2
cocCTaBa/d., mpejcTaBiseT codoit onHokaHanbHyr0o CMO ¢ HeorpannueHHoU ouepespio. CpeaHee
BpeMsi o0CTy)uBaHuUs cocTaBa togen =20 muH. Haiftu cpeanee uucio cocraoB B CMO, cpennee
YHUCJIO COCTaBOB B Oudepenu, cpenHee Bpems mnpeObiBaHus coctaBa B CMO, cpennee Bpems
npeObIBaHMs COCTaBa B OYEpPEIH.

16



6.2 IlpumepHbIe BONPOCHI U 3aaHus / 3a1a4H /15l IPOMEKYTOUYHOI aTTecTalluu
Tadauua 8 - [IpumepHble TeOpeTHYECKHEe BONPOCHI M MPAKTHYECKHE 321a4M K IK3aMeHy

Pa3gennbl 1 TeMBI

IIpumepHbIe
TeopeTH4YecKHe
BOIPOCHI

IIpuMepHbIe MPaKTHYECKHE 32/1a4YH

9 cemectp

1. J/IuneiiHoe NporpaMMHUpOBaHue

1.1 UccnenoBanue 1.06mmas 3amaua | 1.ITocTpouTh MaTeMaTUYECKyIO0 MOJIEIb
orepanuil Kak HayKa | JTUHEHHOro 3a/1a4i.
PUHSTUS MIPOrPaMMHUPOBAHHSL. st COXpaHCHHUS HOpMaJIbHOU
ONTUMAJIbHBIX 2. JlomycTuMbIi U | KU3HEJEATEIIbHOCTH YEJIOBEK JODKEH B CYTKHU
pelIeHHil. ONTUMATbHBIN IUTaH | MOTpeOsTh OenkoB He MeHee 120 ycm.en.,
3a7a4u JIMHEWHOTO | )kUpoB He MeHee 70 u BUTaMMHOB HE MeHee 10
MPOTPaMMHUPOBAHHS. yci.en. Conepkanue ux B npoaykrax Il u Iz
paBHO cootBercTBeHHO (0,2; 0,075; 0) u (0,1;
0,1; 0,1). Croumoctp 1 ex. mpomykra Il; — 2
nen.en., Ilo — 3 ngen.en. Tpebyercs Tak
OpraHu30BaTh MUTaHUE, YTOOBI €r0 CTOUMOCTH
Oblla MUHUMAIBHOW, a OpraHu3M MOJTYYHII
HEOOXOAMMOE  KOJUYECTBO  IMHUTATEIBbHBIX
BEIIIECTB.
1.2 3amaun 3.®@opmMerl 3anmcu 3aaa4u | 2.Mcnonb3ys F€OMETPUUECKYIO
JUHEHHOTO JTUHEIHOTO UHTEPIIPETALNIO, HAWANTE PEIICHUS 3aauu.
MIPOrPaMMHUPOBAHUS | IPOTPAMMUPOBAHHSI. Ha npuobGperenne oOGopymoBaHus isi HOBOTO
U JITOPUTMBI UX 4.T'eomeTpuueckas IPOU3BOJCTBEHHOIO ydacTka BbiieneHo 20
pelLieHus. UHTEpIpeTanus 3a1a4y Teic. py0. OOopynoBaHHE JOIKHO OBITh

JIMHENHOTO
MIPOrpaMMHUPOBAHUSL.

pa3sMeleH0 Ha IUIOIIAAM, HE MpeBbIIIAroIIei
72 w2 TlpenmpusTHe MOXeET 3aKa3aTh
o0opyJ0BaHUE JBYX BMJOB: 0oJiee MOIIHbIE
MallMHBl THIA A CTOMMOCTBIO 5 THIC. PYO.,
TpeGyromiue NPOM3BOACTBEHHYIO IIOMAAb 6 M2
(c yueroM TpPOXOJOB) U JaKOIME & TEHIC.
€IMHUI] TPOAYKIMH 32 CMEHYy, U MeHee
MOIIIHBIC MAIUHBI TUTIA b CTOMMOCTBIO 2 THIC.
py6., 3aHUMaronIMe Tomans 12 M? U narommue
3a CMEHY 3 ThIC. elIMHHULl npoaykuuu. Haiitu
ONTUMAJTBHBIN BapUaHT npuoOpeTeHus
o0opyoBaHusA, OO0ECNEYUBAIOIMINN MaKCUMyM
o011ell NpOU3BOUTEIHLHOCTH HOBOT'O Y4aCTKa.

1.3 Anroputm
CHUMILJIEKC-METO/1a.

5.CuMILIEKC-METO
pelieHus 3aaay
JIMHEUHOTO
MIPOrpaMMHUPOBAHUSI.

3.Pemmth 3a1a4y CUMILIIEKC-METOIOM.

IIpu mnpoussoactee mnpoaykuuu IIi u I
ucnob3yioT 4 rpynnsl odopynoBanus A, B, C
n /. Ha Bemyck emuHuubl npoaykuuu IIp
pacxonyercst B enuHMIy Bpemenu 1; 0,5; 2 u 0
en. obopymoBanus A, B, C u [
COOTBETCTBEHHO, a €IWHHULbI mpoxykuuu Il —
1; 1; 0 u 2 en. obopynoBanus. @ona pabodero
BpemeHH rpynnsl A — 18, B—-12,C—-24 u J| -
18 en. Bpemenu. Ilpennmpusitue peanusyer
enquuuiy npoaykuuu I1i mo uene 40 neH. en.,
I[I, — 60 nen. en. Halitu mnnaH BbeIMycka
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MPOAYKLUH, npu KOTOPOM BBIpYyYKa
npeanpusaTHs OyJeT MaKCUMaTbHOM.
1.4 [BoiictBennsle | 6.IlpaBuna nocrpoenust | 4.Ilocrpouts MaTeMaTUYECKYIO MOJEJIb

JIBOMCTBEHHBIX 3aJ1a4.

7. DOKOHOMUYECKAS
UHTEpIpEeTaLUs
JIBOMCTBEHHBIX 3a7ad4.
8.B3anMocBs3b
peuieHui  NpsAMOUM W
JIBOMCTBEHHOI 3a1a4

3a/la4yd  JIMHEHHOTO
MIPOTPaMMUPOBAHUS.

3agaur. CoOCTaBUTh K HEH JIBOMCTBEHHYIO
3a/1auy.

3aBo/1 IPOM3BOAMT JBA BHUAA MPOIYKIUU: A H
b. Ilpu stom nex mo cOopke mpoaykuuum A
uMeeT MoIHOCTh 100 ThIC. IITYK B TOJ, 1IEX MO
coopke npoaykuuu b — 30 Teic. Mexanudeckue
Iexa 3aBoJa OCHAIIEHBl B3aHMO3aMEHSIEMBIM
o0opy/oBaHUEM, M OJJHA TPYIIA [[EXOB MOXKET
NpOU3BOAUTH JMOO aetamu s 120  ThIC.
npoaykuun A, nmubo nperanmum s 40 ThIC.
npoaykuuu b, mmbo mo0yro KOMOUWHALNIO
JeTaneil, OrpaHWYCHHYI0 OSTUMH JaHHBIMHU.
Jpyras rpynna MeXaHW4YeCKUX II€XOB MOKET
BbIyCcKaTh jaeranu jaubo st 80  ThIC.
npoaykuuu A, mu6o ans 60 Teic. npoaykuuu b,
1100 JTFOYIO TOMYCTUMYIO UX KoMOuHaIuio. B
pe3ynpTaTe pealu3alud  KaXIOH  ThICAYU
OpOAYKIMHM A 3aBOJ NOJy4yaeT MpHObUIL B 2
THIC., @ KaXJOH ThIcSYM mpoaykiuuu b — 3
TeIC.py0. HaliTu Takoe coueraHue BbIITYCKOB
OPOAYKIMH, KOTOpOE JaeT HauOOJIBIIYIO
CYMMY HpUOBLIN.

2. TpancnopTHas 3a1a4a

2.1 3akpeiTas 9.IlocranoBka
TPaHCIOPTHAs TPaHCIOPTHOM 3aJ1a4u U
3a7a4a €e MaTeMaTHhJdecKas
MOJIETb.

10.MeToapl HaX 0K IEHUS
OTIOPHOTO IIJIaHa
TPaHCIIOPTHOM 3aJ1a4u —
METOJ CEBEPO-
3amaJHoOro yIila U METO/
MHHUMAJIBHOTO
JJIEMEHTA.

11.MeTo noTeHIaIoB
peuIeHus: TPaHCIIOPTHOMN
3a7a4H.

5.PemmTh 3aKphITYI0 TPAHCIIOPTHYIO 3aa4y.
a;=(60, 80, 100), b;=(40, 60, 80, 60),

12 14
Ci=|4 0 53|
3522

2.2 OTKpBITAs 12.HecbanancupoBaHHas

6.PemmTh OTKPHITYIO TPAaHCTIOPTHYIO 33a4y.

TPAHCIIOPpTHAA TPAHCIIOPTHAA 3a7ia4a. ai :(10’ 15, 25)’ bj :(5, 10’ 10, 15),
3aaa4dya

2 1 34

Ci=|3 5 62|

1 2 56
3. Heauneiinoe u AUHAMHUYECCKOE MPOrpaMMHPOBAHHUE.
3.1 3aI[an/I 13.FeOMeTquec1<a;1 Pemmuts Tpa(I)I/ILIeCKI/IM METOAOM 3agavy
HEJIMHEIHOT O HUHTCpHIpCTAlUA 3ada4 HEJIMHENHOT O mporpaMMHupOBaHUs.
IIporpaMMHUpPOBaHU. HEJIMHENHOI o
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I'eomeTpuyeckas IPOrPaMMHUPOBAHUS. f = 2X1 _ 0’2)(12 + 3X2 _ 0,2X22 —3 max
UHTEPIIPETALIHS.

2%, +3X, <13,

2%, + X, <10;

X =0,%,>0.
3.2 Metopl 14 Meton muoxkutener | 7.Haiitm  yclioBHBIE 3KCTpeMyMbl (QYHKIIHH,
peleHus 3a1a4 Jlarpamxa. UCHOJB3Yysl METO MHOXKUTeNeH Jlarpanxa.
HEJIMHEHHOT 0 —y . _

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

IPOTPaMMHUPOBAHMUSL.
3.3 3amaun 15.lnnamuyeckoe 8.HmeroTcst  Tpu  NpEeNUpUATHS,  MEXKIY
JTMHAMAYECKOTO POrpaMMHUPOBaHUE. KOTOpBIMH HeoOxomumo pactpenenuts 100
nporpaMMmupoBanus. | 16.Pemenue 3anaun o TBIC. YCIOBHBIX EIWHUI] CPEICTB. 3HAUYCHUS

BBIOOpE ONITUMATIBLHOTO
MapuipyTa B
TPAHCIIOPTHOM CETH.
17.Pemenne 3amauu o
pacrpeieieHuH CPeACTB
MEXAY IPEIIPUATHIMU.

IIpupocTa BBIITyCKa MIPOAYKLINHU Ha
HpeILHpI/ISITI/ISIX B 3aBUCHUMOCTH OT BBIACIICHHBIX
CpEACTB X IIPpEACTABJIICHBI B TadJIuLe.
CocTaBUTh ONTUMAIBHBIN IJIaH paclpeleIeHUs
Cpe,Z[CTB, HOSBOJIHIOHlI/If/'I MaKCI/IMI/IBI/IpOBaTb
OO IPUPOCT BBINTYCKA NPOAYKLIUH.

X | fa(x) | f2(x) fs(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 18.0OCHOBHBIE TOHATHS
TEOPUU MATPUYHBIX | TEOPHH MAaTPHYHBIX UTP.

9.0HpeI[eJ'II/ITe BCPXHIOIO W HUWXKXHIOIO ICHBI
HUI'pbl U, €CJIIM 3TO BO3MOXHO, TO M CCIJIOBYIO

urp 19.1rpel B 4YHCTBIX U | TOUKY.

CMEIIaHHBIX CTPATEeTUSX. 2 4 1 5

20.I'eomeTpuueckas

WHTEpIpeTaIus A= 1 -1 3 2

MaTPUYHOU UTPBHI. 5 2 _4 0

2 5 -3 -4

4.2 DneMeHThI 21 .Monenu cucteM u Omnpenenuty Tunm CMO (cucTemMbl MaccOBOTO
TEOPHUH CUCTEM 3a/1a4 MacCOBOTO oOcinyxuBaHUsI) W HallTH  Tpedyembie
MacCcoOBOTO o0cITy>)KUBaHUSI. rapameTpBbl.
00CTyKUBaHUSI. 22.0O1HOoKaHallbHAas B pesynbrare HaOmOIEHUN yCTaHOBJIEHO, YTO
OnHOKaHABHBIE U | CHCTEMa MacCOBOTO | HHTEHCUBHOCTh TenedOHHBIX 3BOHKOB
MHOTOKaHAJIbHbBIE 00CITyKHUBaHUS C | IucreTyepy, UMEIOLIMX XapaKTep MPOCTEUIINX
CMO c oXuJaHHEeM. | OTKa3aMHu. MMyaCCOHOBCKHUX TIOTOKOB, cocTaBisier 1,1

23.MHorokaHaibHas BBI30BOB B MUHYTY, cpenHsis

cucremMa MacCOBOTO | MPOJAOIIKUTEITHHOCTD pasroropa
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o0cy>)KUBaHUS c
OTKa3aMu.

(oOciykMBaHME KIMEHTA) COCTABIsET 2,3 MUH.
Onpenenuthb XapaKTePUCTHKHU paboTsI
JCreTyepa, a TaKxe KOJIMYECTBO
00CITYKEHHBIX U HEOOCTY’)KCHHBIX KIIMEHTOB 3a
1 dac paborel. CpaBHUTH (PAKTHUECKYIO
MPOITYCKHYID CIOCOOHOCTh C HOMHUHAJIBHOMN
(korma KaXIplii KIWEHT oOOcCIyKuBaetrcs 2,5
MMH.).

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

24 MHoroka”aibHas
cucTreMa MacCcoBOI'0

o0cTy>)KUBaHUS c
OXXKUJaHUEM u
OrpaHUYCHUEM HA JUTUHY
ouepey.
25.01H0KaHaIbHAs
cucTema MacCOBOT'O
o0CITyKHUBaHUS c
OXXKUJaHUEM u
OrpaHUYCHUEM Ha JUTUHY
ouepey.
26.MHorokaHaibHas
cucTema MacCOBOT'O
o0CITyKHUBaHUS c
OXXKUJaHUEM u
HEOrpaHUYCHHOU
OuYepebIO.
27.0aH0KaHaIbHAas
cucTemMa MacCOBOTO
o0CITyKHUBaHUS c
OXXUJaHUEM u
HEOTpaHUYEHHOM
OUYepeIbIo.

10.0Onpenenuthb THI CMO
MaccoBoro  oOCIyXuBaHus) U
TpeOyeMble mapaMmeTphl.

Nwmeercs nByxkananbHas CMO ¢ oTkazamu.
Ha ee Bxog mocrymaeT mOTOK 3asgBOK C
WHTEHCUBHOCTBIO A=4 3asBku B yac. CpemHee
BpeMsi 0OCITy:KUBaHUS OJHOM 3asiBKH to6c1.=0,8
4y, Kaxmas oOcCiy)XeHHas 3asBKa TPUHOCHT
noxon C=120 py6. ConepxkaHue KaxIoro
kaHasa obxoaurcs B 80 py6/4. BeirogHo i B
SKOHOMHMYECKOM OTHOILIEHUH YBEIUYUTH YUCIIO
ka"asioB CMO 1o Tpex?

(cuctemsl
HalTH

CocraButens (un):

®omuna A.B., nouent kap. MOMM

(pamunus, unuyuane: u donxcrocms npenodasamens (ei))
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