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1. HosscHuTEAbHAA 3AIIHCKA

1.1. Lenp u 3ama4uu JUCIUILIMHBI

Lenp AMCHUIUIMHBL: aTh MPEACTABICHUE CTYJEHTaM O MPUHIIUIIAX U METO/IaX MAaTEMAaTUUYECKOTO
MOJICIIMPOBAHUS OIIEPALIHii, TO3HAKOMHUTH C OCHOBHBIMU THUITAMH 3324 UCCIEAOBAHMS ONEepaIIUi
Y METOJIaMH MX PEIICHUS JIJIsl TPAKTUYECKOTO MPUMEHEHHUS.

3amaun JUCIUTIIMHBI. HAYYUTh CTYJICHTOB MPUMEHSATH METOOJOTHIO MCCIICIOBAHMSI OTEepaInii;
BBHITIOJHATH BCE JTAlbl WCCIEAOBAHUS, KIACCU(DUIIMPOBATH 3a/Jady ONTHUMHU3AIMHU; BHEIOUPAThH
METOJI PEIICHMsI 3a/1ad ONTUMH3AIIMN; UCIOJIb30BaTh KOMIIBIOTEPHBIC TEXHOJOTHH PealU3aIluu
METO/IOB UCCIIEOBAHUS ONIEPALIMI U METOJJOB ONITUMH3AIUH.

1.2. ®opMupyembie KOMIIETEHIINH, COOTHECEHHBIE C INIAHUPYEMBIMU PE3yJIbTaTaMUu 00yUCHHS
110 JTUCLMILINHE:

Koabi Conep:kaHue KOMIeTeHIIHI IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB
KOMIIe- 00yuyeHusl 1Mo JUCHUILIUHE

TEeHLUH

IIK-10 | roroBHOCTB MIPUMEHATH | 3Hamb: OCHOBHBIE TPWHIMIEI TIEPEUNCICHUS

MaTeMaTHUYECKHI amnmapar JUis PeuieHusl | OObEKTOB; OCHOBHBIC 3aJayll HCCICIOBaHUS
MOCTaBJIIEHHBIX  3aJa4, CIIOCOOHOCTH | ONepaluii; OCHOBBI TEOPHH MPUHSITHUS PEIICHUIHA
NPUMEHHUTh COOTBETCTBYIOIYIO | B YCIOBUSX KOH()IMKTa; OCHOBBI METOJA
nponeccy MaTeMaTHYeCKyld MOZENb M | AWHAMHUYECKOTO MPOrPaMMHPOBAHHS;
IPOBEPUTH €€ aJeKBAaTHOCTb, NPOBECTH | YMemb:  HCHONB30BATh  AJITOPUTMHUUECKUE
aHaNIM3 pPe3yJIbTaTOB MOJAEIHMPOBAHUS, | IPHEMBl  PEUICHUs  CTaHAAPTHHIX  3aj]ad;
OPUHATH ~ pEIIeHHe  Ha  OCHOBE | HCIOJNB30BaTh ~ MaTeMaTHYeCKHEe  MOJENN
MOJYYCHHBIX PE3YIbTaTOB HCCIIC/IOBAaHUSl  ONepanuid B peallbHBIX
CUTyalnusiX, TNPUMEHATh K  KOHKPETHBIM
3aa4aM  METOIBl TEOPHU  HCCIIeIOBAHHS
omepauuii  (MrpoOBbIE  METOIBI  MPUHATHS
pelIeHHH, METOJ JUHAMUYECKOTO
MPOrpaMMHUPOBAHUA U JP.;

Braoemwv: HaBpIKamMu CTpOUTh 0OJacTH B

JIBYMEPHOM TIOCKOCTH, paccUUTHIBATH
napaMeTpsl IMPaKTHYECKUX 3aJad MacCOBOTO
00CITyKMBaHHUS.

1.3. MecTo JUCHMITIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MpOrpaMmbl

Huctunnuna «VccnenoBanue omepanuil» OTHOCUTCA K 0a30BOM dYacTh OJlOKa TUCIUIUIMH
y4eOHOT O IJIaHa.

Jnst ocBOGHHST AUCIUIUITMHBI HEOOXOIUMBI 3HAHUS, YMEHUS W BIaJIeHUs,, CPOPMUPOBAHHBIC B
XOJIe U3yUeHUs CIEAYIOMNX TUCHUTUINH (Moayneit): «MaTemaTnueckuil aHanuzy, «JInneitnas
anredpay», «Teopus rpadoBy, «AHATUTHYECKAST TEOMETPHUS.

B pesynbrare OCBOEHUS JUCHUIUIMHBI (DOPMUPYIOTCS 3HAHHWS, YMEHHUS H BIJIAJICHUS,
HEOOXOIUMBIE I U3YUYCHHsI CIEAYIONUX TUCITUILTNH: «MareMaTudeckasi TeOpUs Urpy.

2. CTpyKTYypa QM CUMILTUHBI

OO6mas Tpy10€MKOCTh AUCIUTUIMHBI COCcTaBiseT 3 3.€., 108 4., B TOM 4mciie KOHTaKTHas paboTa
oOydaromuxcs ¢ mpernoaaBareneM 42 4., caMoCTosITeNIbHasl paboTa oOydaromuxcs 66 4.



Bunasl yueGHOH paboTh
(B wacax)
KOHTAKTHAA - DOopMBI TEKYILETO
<
No = = KOHTPOJIA YCTIeBACMOCTH,
. Paznen nucuumiMHbl/ TeMBbI Q = E (opmMa mPOMEKYTOUHOM
) 2 x| 5 arTecTaryn
o O > 8
5| = T x| ¥ 5| 5 = (no cemecmpam)
O S| == O = e 8
= = 2 21 2 9] 23
S|2 |£5 2E|C8
= E 8l E s
1 | Jlunetinoe 4 |4 6 14 KonTponbsHas padora
MPOTPaMMHUPOBAHHE U TTOUCKU
AKCTPEMYMOB (DYHKITHH
2 | MarpuuHble UTpBI, YUCTBIE U 4 |4 6 16 Konrtponbhas pabota
CMEIIaHHBIC CTPATEruU
3 | OnruMu3zanus Ha rpadax 4 |5 6 14 KonTponbHas pabora
4 | CucTeMBI MaccoOBOTO 4 |5 4 14 JlomanrHss KOHTpOIbHAS
00CITy>KUBaHHUS pabota
3auéT Cc OIleHKOU 4 2 8 WUTOTOBast KOHTPOJIbHAS
pabota
HToro: 18 24 66

3. Conep:kaHue TUCHUTITHHBI

Tema 1. JIuneiinoe nporpaMMupoBaHNe 1 MOUCKH IKCTPeMYMOB (pyHKIMA

3amaun  JWHEWHOrO  mporpammupoBaHus.  I[lpuBenenme K cUMIUIEKCHOH  (opme.
['eomerpuueckas uHTEpHpeTanus 3aJadd JUHEHHOro mporpammupoBaHus. CHMILUIEKC-METO.
JIBOMICTBEHHAasT 3ajada JIMHEHHOIO IPOrPaMMHPOBAHHS. TeopeMbl  JIBOWCTBEHHOCTH.
TpauncnoprHas 3agava JIII. Pemenue tpaHCiopTHOM 3a1a4 METOIOM ITIOTEHIMAJIOB.

Tema 2. MaTpu4Hble UTPbI, YHCThIE U CMEIIAHHbIE CTPATErHH

KoHeunble aHTaroHuCTUYECKHE UTPHI ABYX JUIl. [l1atexxHas Matpuiia, BEpXHss U HUKHSA [IeHa
urpsl. Urpel ¢ monHoit undopmarnueii. Perienne urp B 4MCTHIX U CMEIIAHHBIX CTPATErHsIX.
Teopema (on Heiimana. Koneunsie 6eckoanuionnsie urpsl. PaBHoBecue mo [lapero u Hoamry.

Tema 3. OnTumu3auuu Ha rpadgax

JuHaMuueckoe NporpaMMHUpPOBaHHUE. 3aJaud pacHpeleleHUs PecypcoB, MOUCK KpaTyanIInx
MapuipyToB. IlpakTuueckas 3amada O TOCTPOCHHUH MAaKCUMAJIbHOTO TMOTOKAa HEDTH MEXIy
UCTOYHUKaMU He(TH W HedTeneperoHHbIMU 3aBofamu. [lepexoa kK MaTeMaTHUYeCKOW MOeNnu
TOM 3amaud. Pa3pe3sl W WX TPOIMYCKHBIE CIOCOOHOCTH B CETH. AJTOPUTM TOCTPOCHUS
MaKCUMaJbHOIO MOTOKa B ceTh. OCHOBBI ceTeBOro IuiaHupoBaHus. [lpukiagHeie 3amauu,
pemiaeMble C TPUMEHEHHEM CETEBOTO IUIAHUPOBAHUS M TIOCTPOEHUE COOTBETCTBYIOIIUX
MaTeMaTUYeCKUX MOJeIIen

Tema 4. Cucrembl MaccoOBOro 00CTy;KMBAHHUS

BepositHocTHOE ~ MojenupoBaHME  CIOXHBIX — cucrteM. [lloHATHE  cUCTEM  MaccoBOTO
oOciyxuBaHus, uX Kiaccupukanus. IlyaccoHoBckuii mMOTOK coObITHH. OnHOKaHAIbHBIE U
MHOI'OKaHAJIBHBIE CUCTEMBI C OTKazaMH U OXUIAHHUEM. CucreMsl ¢ OrpaHUYCHHBIM BpPCMCHEM
O’KUJIaHUS W/UITH JUTMHBI OYEPEIH.

4. O6pa3oBaTe/ibHbIe TEXHOJOTHH

Ne Buasbi yueOHbIX

HaumenoBanme pasgesna . O0pa3oBaTeJIbHBIC TEXHOJIOTHH
n/n 3aHATHI

1 JIunernoe Jlexmun TpaauumoHHas JeKUUs




MIpOrpaMMHUpPOBaHUE U
MIOMCKH DKCTPEMYMOB IIpakTueckne Pemenne THUNOBBIX 3a1ad i 3aKpEIUICHUS U
byHKUMH 3aHATUA (dopMHpOBaHUs 3HAHWH, YMEHHH, HaBBIKOB,

00CyX/IeHIE TEOPETHUECKUX BOIIPOCOB
CamocrosrensHast  |KoHCynbTupoBaHue u NpoBepKa JOMAIIHUX
pabota 3aJJaHUI MOCPEACTBOM BJIEKTPOHHON MOYTHI

2  |Marpu4Hble UTpbl, ykcThIe |Jleknun TpaguirioHHas JeKuus
U CMEIIaHHBIE CTPAaTETUU

IIpakTrueckue Pemenne THUNOBBIX 3amay i 3aKpEIUICHUS U

3aHATUA (dopMHUpOBaHUsT 3HAHWI, YMEHWH, HAaBBIKOB,
00CyXIeHHE TEOPETUUECKUX BOIPOCOB

CamocTosTenpHas

pabora KoncynbsTrpoBanue u npoBepka JOMAIIHUX
3aJJaHUI MOCPEACTBOM BJIEKTPOHHON MOYTHI

3 |Ontummsanus Ha rpadax | Jlexium TpamuoHHas JTeKIus

[IpakTrueckue Pemienne TUMOBBIX 3amay Uil 3aKpEIUICHUS W

3aHATUS (dopMupoBaHUS 3HAHWHA, YMEHWH, HAaBBIKOB,
00CyXIeHHE TEOPETUUECKUX BOIPOCOB

CamocTosTenbHas

pabora KoncynbsTrpoBanue u npoBepka JOMaIIHUX
3a7laHUM MTOCPEACTBOM AJIEKTPOHHOMN MOYTHI

4 |CucTteMbl MaccoBOTO Jlexuun TpaguuuroHHas JeKIUA
00CTyKUBaHMYSI

IIpakTrueckne Pemenne THUNOBBIX 3amad A 3aKpEIUICHUS U

3aHATUS (dbopMupoOBaHUS 3HAHWA, YMEHWH, HAaBBIKOB,
00CyX/IeHIE TEOPETHUECKUX BOIIPOCOB

CamocTosTenbHas

pabota KoncynpTrpoBaHue 1 IpoBepKa JOMAIIHAX
3aJJaHUI MOCPEACTBOM 3JIEKTPOHHON OYTHI

5. OneHka mIaHNpPYyeMbIX Pe3yJIbTATOB 00y4YeHH S
5.1. Cucrema OLleHUBaHHUS

®opMa KOHTPOJIS Makc. KoJIH4ecTBO 0aJ1JI0B

3a onny padoty Bcero
Texyniuil KOHTPOJIb:
- KOHTpOJIbHAs paboTa (Temsr 1- 3) 15 Gamnos 45 Gannos
- TOMaITHsS KOHTPOJIbHAS padoTa 15 Gamnnos 15 Gannos
[IpomerxyTouHas aTTecTauus 40 6ammoB
(uToroBasi KOHTPOJIbHAS PabOTa)
HToro 3a cemecTp (IUCIUIITNHY) 100 6amos
3a4éT ¢ OLEHKOHU

ITomy4yeHHBI COBOKYIHBIM pe3yJbTaT KOHBEPTUPYETCS B TPAJULMOHHYIO LKAy OLIEHOK M B
mKkany oneHok EBpomeiickoii cucteMsl mepeHoca u HakoruieHus: kpeautoB (European Credit
Transfer System; ganee — ECTS) B cOOTBETCTBHHM € TabJIULIEH:

100-6annpHas mkaia TpaaunroHHas MKaza Ixama ECTS
95 -100 A

8394 OTJINYHO B

68 — 82 XOPOIIIO 3a4TEHO C

56 - 67 D

50 _55 YAOBJIETBOPHUTEIHHO E

20-49 FX

0_19 HEYJIOBJICTBOPUTEIEHO HE 3a4TEHO F




5.2. Kputepuu BbICTaBJICHUS OLEHKH 110 TUCIHUIUIMHE

Banany/
IIkana ECTS

Onenka no
JUCHMIIIMHE

KpuTepun oneHkH pe3ybTaTOB 00y4YeHHS MO AUCIHUTIAHE

100-83/
AB

«3aYTEHO
(oTIMYHO)»

BricTaBnsercst o0y4aromemMycsi, eciu OH TITyOOKO B ITPOYHO
YCBOMJI TCOPETUYCCKHIA U TIPAKTUUYCCKHIA MATEPUA, MOXKET
IIPOJIEMOHCTPHUPOBATH 3TO HA 3aHATHUSAX U B XO/E
IIPOMEXYTOYHOM aTTECTAITHH.

OOyuaromuiicst NCUEPIBIBAIOLIC U JIOTHUECKH CTPOWHO U3Iaraet
y4eOHBIN MaTepHuall, yMeeT YBA3bIBaTh TEOPHUIO C MPAKTUKOM,
CIIPaBIISIETCS C PEIICHHEM 3aa4 MPoeCCHOHANBHOM
HaIPaBJIEHHOCTH BBICOKOTO YPOBHS CJIOKHOCTH, MPABUIBHO
00OCHOBBIBACT MIPHUHSATHIC PEIICHHUSL.

CBo00HO OpHeHTHpYETCS B y4eOHOU 1 PO eCCHOHATEHOM
JTUTepaType.

OreHKa Mo AUCIUTUIMHE BBICTABIISIFOTCS] 00YYarOIEeMyCsl C
y4ETOM Pe3yJIbTaTOB TEKYIIEH 1 MPOMEKYTOYHOM aTTECTAIUH.
Komnerenuuu, 3aKkpemi€HHble 3a TUCHUTLTUHOM,
c(hOpMHUPOBAHBI HA YPOBHE — «BBICOKHUIY.

82-68/

«3a4TEHO (XOpOIIIO)»

BricTaBisiercst oOy4aromiemMycsi, €CM OH 3HAET TEOPETHUCCKHUN 1
MIPaKTUYECKUAN MaTepuall, TpaMOTHO U MO CYIIECTBY M3JIaract
€r0 Ha 3aHATHAX U B XOZ€ MPOMEXYTOYHON aTTECTAlVH, HE
JIOTTyCKasl CYIIIECTBEHHBIX HETOUHOCTEH.

OOyuaromuiicst MpaBUIBHO MIPUMEHSIET TEOPETHUECKIE
TOJIO’KEHUS TIPY PELIEHUN IPAaKTHYECKUX 3a7a4
mpo¢eCCHOHANBHON HANPAaBICHHOCTH PA3HOTO YPOBHS
CIIO’)KHOCTH, BiajiceT He0OOXOAUMBIMH IS 3TOTO HABBIKAMH U
NpuEMaMHu.

JlocTaToYHO XOPOIIIO OPHEHTUPYETCS B yIeOHOH 1
po¢eCcCHOHANBHOMN JIUTEpaType.

O1eHKa 10 AUCLMITIMHE BBICTABISIFOTCS 00YYarOMEeMyCst C
Y4ETOM pe3yJIbTaTOB TEKYIEH M MPOMEXKYTOUYHOU aTTECTALUH.
Kommerennuu, 3akperiéHHbIe 3a TUCIUTLTHHOM,
chOpMHPOBaHbBI HA YPOBHE — «XOPOIIHIAN.

67-50/
D,E

«3a4TEHO
(ynosneTBopu-
TEIBHO)»

BricTaBnsercst o0yuaroreMycs, eciu OH 3HaeT Ha 0a30BOM
YPOBHE TEOPETUUECKUM U MPAKTUUECKUN MaTEpUa, I0IMYCKAET
OTJIeTbHBIE OMMOKH NPH €T0 M3JI0KEHNH Ha 3aHSATHAX U B XOJIE
MPOMEXKYTOUHOH aTTeCTalUU.

OOyuaromuiicst ICIBITHIBAET OIPEAEeNEHHbIE 3aTPyIHEHUS B
[IPUMEHEHUHN TEOPETUUECKUX ITOJIOKEHUN IIPU PELLICHUN
MPaKTUIECKUX 3a71a4 MPOeCCHOHANBHON HAPaBICHHOCTH
CTaHJIAPTHOTO YPOBHS CIIO)KHOCTH, BIIAJIeET HEOOXOAMMBIMH JIIsI
3TOr0 0A30BBIMH HABBIKAMHU U IPUEMAMHU.

JleMOHCTpUpyeT 10CTaTOUHBIA yPOBEHb 3HAHUA yUeOHOI
JIUTEPaTypPhl MO TUCLUILIIUHE.

OneHka 10 AUCLMIUIMHE BBICTABISIIOTCS 00YYalomeMycs ¢
YYETOM PE3yIbTATOB TEKYILIEH U MPOMEKYTOUHOU aTTeCcTalUu.
Komnerenunu, 3akpennéHHble 3a TUCIUILINHOMN,
c(hopMHPOBaHBI HA YPOBHE — «IOCTATOYHBIIN.

49-0/
F,FX

HE 3a4TCHO

BricTaBnsercs o0yuatomeMycsi, €Ci OH He 3HaeT Ha 6a30BOM
YPOBHE TEOPETHUECKHI U MPAKTUIECKUI MaTepual, JOMyCcKaeT
rpyObIe OIIMOKY MPH €ro U3JI0KEHUHU Ha 3aHIATUSAX U B XOJE
MIPOMEKYTOYHOH aTTeCTaINH.

OO0yyJaromuiics NCTIBITHIBAET CEPhEZHBIC 3aTPYAHEHUS B
MPUMEHEHUH TEOPETUIECKUX MOJI0KEHUH MPU PELICHUH
MPAaKTUYECKUX 3a7a4 MPOoeCcCHOHANBHON HANPaBJICHHOCTH




Banasl/ Ounenka mo Kpurepun oneHku pe3yjbTaTOB 00y4YeHHS 110 AUCIHUATIAHE
Hlkana ECTS | nucuuniiune

CTaH/IaPTHOTO YPOBHS CIIOKHOCTH, HE BIIa/IeeT HEOOXOIUMBIMH
JUISI 9TOTO HABBIKAMHU U IIpUEMaMU.

JemoHcTpupyeT ¢pparMeHTapHbIe 3HAHUA yIeOHOH JTUTEepaTypsl
110 TUCLUIUIMHE.

OreHKa Mo AUCIUTUIMHE BBICTABIISIFOTCS 00YYar0IEeMyCsl C
y4ETOM PE3yJIbTaTOB TEKYIIECH U MPOMEKYTOUHOM aTTeCTallUu.
KomneTennny Ha ypoBHE «IOCTATOYHBINY, 3aKPETUIEHHBIE 32
TUCITUTIIMHOM, HE COPMHUPOBAHBL.

5.3. OueHouHble cpecTBa (MaTepuabl) sl TEKYILIET0 KOHTPOJIS yCIIEBAEMOCTH,
MIPOMEKYTOYHOM aTTeCTaIli O0YJArOIIMXCS IO JUCIUILTAHE

Texkymuii KOHTPOJIb

Ilpumepnutii 6apuanm KoHmpoabHoU padomost no meme 1:

1.HaiiTu Takue 3HAYEHHs IEPEMEHHBIX X, U X,, 4roOBbl ~ IpH 3aJaHHOH cucTeMe

orpannuenuii  (A) ¢ynkuus f =2X, +3X, IpuHEMana MakCHMalbHOE 3HAUCHHUE, €CIH 3TO
Bo3MOXkHO. [loctpouts OJIP, pemmTs MeTomoM mepebopa BEpIIMH; PEIINTh, OMUPAACH Ha
IpajueHT

6X, —X, <36
(A) 9x, —8x, > -24,

3X, +4x, 212

X, 20, x,>0.

2.Haiitu Takue 3HaUCHUS MEPEMEHHBIX X, X,, X5, YTOOBI MPH 33JaHHOW CHCTEME OrpaHMYCHHN
(A) pynkums  f =4X, +5X, +6X; &> Max (IpUHMMATa MaKCHUMaJIbHOE 3HAUCHUE), €CIIU ITO

BO3MOXKHO.
2X, +3X, +6X; < 240
(A) 2%, + X, +2X; <100
2%, +3X, +4x; <80

X, 20, x,>0,x%;=0.

PemuTh cnMminekCHBIM METOJ0M.

3. Jlana 3agava nuHeitHOro nporpammupoBanus: Z =9y, +25y, — min
Y, +5Y, 24,
3y, +2y, =5,
y, 20, y, 0.

CocraBuUTb IBOMCTBEHHYIO 331ady U PELIUTH €€, OIHUPAsCh Ha CUMILIEKC-METO/I.
Kaxk nasbiBaercs pynkuus Z =9y, +25y,?

4. Pemuth TpaHCIIOPTHYIO 3a]1a4y, 3aJaHHYIO TaOIUIell CTOMMOCTEH MePeBO30K:



B, B, B, B, B,
A 10 10 5 8 7
7 4 6 8 3 2
13 5 3 4 6 4
20 3 2 5 7 5

Tpebyercs ompenenuTh IUIAaH TEPEBO30K TaK, YTOOBI BCE 3amachl OBLIM IEPEBE3CHBI; BCE
HOJTy4YaTesi ObUIM YIOBJICTBOPEHBI, TPAHCIIOPTHBIE PAcX0bl (CTOMMOCTD IEPEBO30K) OBLIN
MUHUMAJIbHBI,

IMPOBCPUTH, ABJIACTCA JIM 3alada OTKpLITOI\/JI,

IPEICTaBUTh 3aa4y B TAOJIMYHOM BHUJIC,

HAIUCATh [ETEBYIO (QYHKIIHIO,

JIaTh OIpeeIeHHE IJIaHa IOCTABOK WIIH IUIAHA ITEPEBO30K,

IIOCTPOUTH ITEPBOHAYAIIBHBIN IIJIaH MEPEBO30K,

PELINTD 3a7a4y METOJOM MOTCHIMAIOB, YKa3blBas Ha KaXIOM IIare BEJIMYUHY TPAHCIIOPTHBIX
pacxo/os,

OOBSICHUTD, COTJIACHO KAKOMY KPUTEPHUIO MPOLIECC PELICHUS 3a[a4yi 3aKOHYCH, T.€. moueMy Bl
OCTAaHOBUJIMCH B ITOUCKAX JIYy4YIICTO OIMOPHOI'0 pCIICHUA,

yKa3aTh CTOMMOCTb TPAHCIOPTHBIX PAcXOAOB Uil IEPBOHAYAIBHOIO IUIAHA W JUIA
OKOHYATEIIHHOTO.

5. @upma BBITYCKaeT PaJMONPUEMHUKN TpeX pas3iauuHbix mozenei: 4, B, C. Kaxnoe uznenue
yKa3aHHBIX MOJIeJIell MPUHOCUT 10X0A B pa3dmepe 8, 15, 25 en., coorBercTBeHHO. Heobxoammo,
yTOOBI (prpMa BbIycKaiia 3a Hejento He MeHee 100 npuemHukoB Mozaenu A, 150 mogenu B u 75
monenn C. Kaxnas monenb XapakTepus3yercs ONpEeeIeHHBIM BpeMEHEM, HEOOXOIUMBIM s
W3TOTOBJICHHS] COOTBETCTBYIOIINX JI€Tallel, COOPKH W3NS U €ro ynakoBKH. Tak, B 4aCTHOCTH,
B pacuete Ha 10 mpuemHHKOB Mojenu A Tpedyercs 3 9 I M3rOTOBJICHUA AeTaneil, 4 4 Ha
coopky u 1 u Ha ynakoBky. COOTBETCTBYIOIIME TOKa3zaTteld B pacuere Ha 10 mpUeMHHUKOB
Mozaenu B pasubl 3,5, 5 u 1,5, a Ha 10 npuemnukoB mogenu C — 5, 8 u 3. B Teuenue Henenu
bupma MOXKET U3pacxoA0BaTh Ha MPOU3BOACTBO jAeTanei 150 yacos, Ha cOopky 200 yacoB u Ha
ynakoBKy 60 4acos.

CocraBuTh 3324y HAaXOXJICHHS ONTHUMAJIBHOTO TMPOU3BOJICTBEHHOro TuiaHa. [IpuBectu ee k
KaHOHMYECKOMY BH]TY.

6. McciienoBath Ha yCIOBHBINA SKCTPEMYM (YHKITHIO

2 2
f=X+y—-X -y npu yemosum X +Yy° =1,
HapucoBaTh Ha IIIOCKOCTH JIMHUIO, KOTOPYIO 33/1a€T YPABHEHHE CBSI3U, U HA3BaTh €€.

Ilpumepnulii 6apuanm KOHmMPOILHOU padomsl no meme 2.

1. PemnTh aHTaroHUCTUYECKYIO UTPY C MAaTPULIEH BBIMUTPBILLIEH

-2 -1 1 -3
3 2 0 4
2 1 4
3 2 3 2
2. Nmeercst HajmoroBmass HHCIEKIHA A YW HaJIoromiaTenblluk B, s KOTOporo Hajmor c

HUCTUHHOI'oO a0xo1a COCTaBJIACT N YCIIOBHBIX COWHUII. HanoroBas HHCHEKIUS MOXET HeE
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KOHTPOJUPOBATL HAJIOIOIJIATCIIbIIUKA - CTPATCTUA A:I.’ WX  KOHTPOJUPOBATH JOXOL

HaJIOTOIUIATEIbIIHNKA B
1) B3umare ¢ Hero Hajor B pasmepe N C UCTHHHOrO 10XOda, €CIM HAJOr 3asiBIEH U
COOTBETCTBYET JICHCTBUTEIILHOCTH,

2) B3UMaTh C HEro HAJOI C UCTHHHOTO 10X0jJa W mtpad B pasmepe T , eClid JOXOJ yKa3aH
MEHBIIIE UCTUHHOTO, UJIH CKPBIT BOBCE.

HanoromnnarenpIk MOXKET 3asBUTHh JEHCTBUTEIBHBIA HAlOr - cTparerus A, WIN 3asBUTbH

MEHBIITHI J0X0J M 3aIlJIaTHUTb Menbmuii Hajgor C - CTpaTerus BZ, WA CKPBITb A0XOJ U HE
IIJIaTUTh HAJIOT B006H_[e - CTpAaTCrus BS . CYMMa HaJiora IJjId IIaTeIblIMKa €ro InpourpsIil, a

JIJISL HAJIOTOBOM MHCIIEKITUH — BBIMT'PbIII.
Hanorosas mHCIIEKIUS UMEET CTpAaTCruro All HC KOHTPOJHUPOBATH HAJIOTOINIATCIIBIIUMKA, UMECT

cTpareruio A,: KOHTPOJIMPOBATh HAJOTOIUIATENBIINKA W B3UMAaTh C HErO HAJIOT C UCTHHHOIO
noxoza mitoc mrpad B pazmepe T. TIpencraBuTh TEOPETHKO-UTPOBYIO MO 3a1a4H.

3. HccnemoBarh Ha paBHOBecHe N0 Homly B YHMCTBIX M CMEUIAHHBIX CTpPAaTEeTHsIX M Ha
ONTUMAaJIBHOCTH 110 I1apeTo B UUCTBIX CTpaTErusax

(30, 33) (20, 3)
(20, 7) (a5, 17))
4. IIpoBepuThb, €CTh 1M JOMUHUPOBAHHUE CTPATETHH JJIs1 OMMaTPULIBI
Bl BZ B3
A3 61 G2
AZ (712) (1’5) (4’1)
Al L4 (B1) (6,3
A4 (8’6) (1’2) (611)

H YKa3aTb paBHOBECHUA 110 HBIJ_Iy B YHCTBIX CTPATCTHUAX.

Ipumepnuiii gapuanm KOHmMpPoOnLHOU padomul no meme 3:

1.Onucath noHATHE pa3pe3a Ha Tpade U ero MpoIyCKHOM CIOCOOHOCTH, aIrOpUTMa HAX0KIACHUS
MakCUMaJlbHOrO TMoOTOKa. IlpuBecTHM penieHue MNpakTUYECKOM 3adaud AJid  MOCTPOEHUs
MaKCHUMaJIbHOTO TIOTOKA B CETH.

2.Ha npuiiaraeMoM pUCyHKE TpPEICTaBIeHA CXeMa JOPOT MEXIy IMyHKTaMH, IpHYeM Ha pedpax
CEeTH YKa3aHbl CTOMMOCTH IpPOe3/a MEXAY ABYMs IIyHKTaMH. YKa3aTh CaMyl0 SKOHOMHUYHYIO TI0
CTOMMOCTH CXEMY IEepeBO30K TaK, YTOOBI MOXKHO OBLIO MpoexaTh U3 JIF0O0r0 MyHKTa B JHOOOH
npyroil myHKT. PaccmaTtpuBas cxemy kak rpad), pedpa KOTOPOro MMEIOT Beca, IpUBEIeHHbIE Ha
PHCYHKE, ITOCTPOUTHh MHHUMAJIbHOE OCTOBHOE JE€PEBO ITOTO rpada.

3. IlocTpouTh KpaTyalMii mMyTh OT y371a 1 10 BCEX OCTalbHBIX y3JI0B CETH, MPUBEIACHHON Ha
MIPUJIAra€MOM PUCYHKE, YUUTBIBASI, UYTO JBUTAThCS MOYKHO TOJIBKO B HAIIPaBJICHUU CTPENIKH, U Ha
KaXJ10i Iyre ykazaHa ee JiuuHa (anroput™ JlefkeTpsr).

4. HaiiTu MakcUMabHBIN TTOTOK B CETH, IPUBEACHHON Ha MPUIaraéMoM PUCYHKE OT UCTOYHHUKA
(y3en 1) k cToky (y3en 4).

Ilpumepnulii gapuanm oomauinell KOHMPOAbLHOU padbomvl no meme 4:

1.Hap1/u<MaxepCKa${ B JIF00OI1 MOMEHT MOJKET 06CJ'Iy>KI/IBaTL TOJBKO OAHOI'O KJIIMCHTA.
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HmeeTcs Takke Tpu MecTa AJIs OKUAAIOIIUX KIUEHTOB, T.€. B MAPUKMaXEpPCKOW OJHOBPEMEHHO
MOTYT HaXOJIUThCS HEe Oonee 4 yenoBeK. KIMEHTH MPUXOAAT B COOTBETCTBUU C paclpeieieHuEM
[Tyaccona co cpennuM 3HadeHHeM 4 yeroBeka B 4yac. Bpems oOciy uBaHUSI pacrpeneseHo Mo
SKCIIOHEHIIMAJIbBHOMY 3aKOHYy C Mar. oxuganuem 15 wmuH. Onpeaenutre BepOATHOCTH
YCTaHOBUBILETOCS PEKUMA, OKUIAEMOE YHCIO KIMEHTOB MapUKMaxXxepcKoil, BEPOSITHOCTh TOTO,
YTO KJIMEHT YUJIET, MOCKOJIbKY BCE MECTA 3aHSTHI.

2.Mmeercsi macrepckas IO KpPYTJIOCYTOYHOMY JIETKOMY PEMOHTY aBTOMOOWJICH C OJHUM
pabounM MectoM. Ha ocMoTp 1 HEOOJBIIION peMOHT yXoauT B cpenneM 30 MmunyT. Kak mpaBuio
B JIeHb npuezxaet 36 aproMainuH. [1oTok 3asBoK U 00cy)uBanus- nmpocrenmue. Eciu mactep-
ciecaphb 3aHST, TO BHOBb IIPUEXaBIIasi MAIlIMHA ye3KaeT, He 0XKHIaeT.

1) BbIUKCIIUTE BEPOATHOCTH COCTOSIHUN M XapaKTEPUCTHKH OOCITyXuBaHus. 2) Pemmth Ty ke
3ajady, €clid OJIHOBpPEMEHHO paboraer 4 Mactepa. 3) BbIUHMCINTH KOJIMYECTBO MAacTepOB,
HE00X0IMMOE ISl TOTO, YTOOBI MPOITyCKHAsE CIOCOOHOCTh MacTepcKoi Obi1a 061 He MeHee (,9.

3. IloTox MamuH SBISETCS MPOCTEUIIMM IMOTOKOM C IJIOTHOCTH A . Ilpoxoxuit «rojocyer,
4TOOBI OCTAHOBUTH INEPBYIO IMOMABIIYIOCA MAIIMHY (IPEIOiaraeTcsi, YTo BOAUTENb MAIIHUHBI,
BU/IS TOJIOCYIOIIET0 MPOXO0XKET0, OCTAHABIMBACTCSA U MOJOMPAET €ro) U Yepe3 CiIydaifHOe BpeMs
T oH caguTcs B MaluHy. Beinucars 3akoH pacnpeaeneHus T , ero MaTeMaTHYecKoe OXKUIaHue U
JUCIIEPCUIO.

4. B oGnactu N xaxnapie 20 MuHYT pokaaercss peOeHOK. BplumciauTh: a) moka3aTellb
POXKIIAEMOCTH, T.€. CpeAHEe KOJUYECTBO POJUBIIUXCSA B T0Jl, 0) BEPOATHOCTH TOrO, YTO B
TEYEHUE OJTHUX CYTOK HE IMOSBHUTCS HA CBET HU OJAMH PEOCHOK, B) €CJIM 3a MOCJIeIHNE 2 Jaca Ha
cBeT NosBWINCH 34 peOeHKa, BBIUKCIUTH BEPOSTHOCTH TOTO, YTO K KOHILy 3-€ro 4aca YHucCIO
poAuBIINXCS eTel Oynet paBHO 54.

5. Ha cknage wnaxomutcs 80 SIIMKOB aBTO3amM4yacTeil, KOTOPHIE HW3BIMAIOTCS COTJIACHO
[TyaccOHOBCKOMY 3aKOHY B CPEITHEM 5 SIIIUKOB B JICHb. BBIYUCIUTE BEPOSTHOCTH TOTO, YTO a) 32
2 nHs co ckiana 3abepyT 10 smukoB, 0) K KOHILY YETBEPTOTO JHS Ha CKIIaJe He OyJeT HU OJTHOTO
AIIUKA, B) BBIYUCIUTH CPEHEE YUCIO BOCTPEOOBAHHBIX SIIHKOB B T€UCHHE 4-X THEH.

HpOMe)KyTO‘lHaH arTrecranus

Ilpumepnvie eapuarnmol uMoz2060i KOHMPOIALHOU PAOOMbL:
Bapuanm 1

1. HaiiTh Takue 3Ha4eHHUs IEPEMEHHBIX X; X, , YTOOBI IIPH 33JaHHOM CHCTEME OIPaHUYECHHUH

(A) dynkuus F = X, + X, npuHIMaIa 3KCTpeMaIbHOE 3HAYCHHE, ECITH ATO BO3MOXKHO. PemnTh ee
1o miuany: noctpoutsb OJIP, pemuts MeTo10M Nepedopa BEPIIMH, BHIYUCIUT TPAJAUEHT LEIEeBON
q)yHKI_II/II/I " pCHIUTD 3a4a4y, OIMUPAsACh HA I'PaIUCHT, COCTABUTH CI/IMHHCKC-T36JII/II_Iy.

X + X, 23,
(A) 3%, +X, =5,

X, =0, X, 2 0.

2. CocraBuTh 3a7avy, TBOMCTBEHHYIO JaHHOM 3a/Ja4e.
Haiitn Takue 3Ha4eHUS NEPEMEHHBIX X, X,, X3, YTOOBI TIPH 3aJlaHHOM CHCTEME OTrpaHMYEHUI

(A) ¢yskmus F =X, +2X, + X; — Min (IpyHAMaTa MHHUMaIbHOE 3HAUCHHUE), €CIH 3TO

BO3MOXHO.
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X, +2X, +2X; =6
(A) X, —2X, — X3 <=2,
2X, =Xy + X322

X, 20, x,2>0,x%;=0.

3. grad F(x;,X,)=(5—-4). BocctanoBUTb JHHEIHYIO LI€NEBYI0 (DYHKINIO, UMEIONIYIO 3TOT
IpaJIMeHT.

4. ®upma BBIITYCKAET paUONPUEMHUKHN TpeX pasziuuHblx Mojaenei: A, B, C. Kaxnoe uzaenue
yKa3aHHBIX MOJIeJICH MPUHOCUT T0XOA B pa3dmepe 8, 15, 25 en., coorBercTBeHHO. Heobxoammo,
yToOBI (hrpMa BhITycKalia 3a Henento He MmeHee 100 mpuemuukoB monaenu 4, 150 monenu B u 75
monermn C. Kaxnas monenp XapakTepu3yeTcs ONpPESICHHBIM BPEMEHEM, HEOOXOIUMBIM JIIist
M3TOTOBJICHHSI COOTBETCTBYIOLIUX JIeTanei, COOpKU U3AENUsl U €ro yIakoBKU. Tak, B YaCTHOCTH,
B pacuete Ha 10 mpuemMHHMKOB Mozenu A Tpedyercs 3 9 JUIs M3rOTOBIIEHUS AeTaneil, 4 4 Ha
coopky u 1 u Ha ynakoBKy. COOTBETCTBYIOIIME IOKa3aTenu B pacuere Ha 10 mpueMHUKOB
mozaenu B pasubl 3,5, 5 u 1,5, a Ha 10 npuemnaunkoB mogenmu C — 5, 8 u 3. B Teuenue Henenu
dbupma MOKET U3pacxoA0BaTh Ha MPOU3BOACTBO neTanel 150 yacos, Ha cOopky 200 yacoB u Ha
ynakoBKy 60 yacos.

CocTaBuTh 3a7auy HaXOXKIEHHUS ONTHMAIBHOIO MPOU3BOJCTBEHHOro miaHa. [IpuBectu ee k
KaHOHMYECKOMY BH]TY.

of of
5. BeaucianTh YacTHEIE MMPOMU3BOJAHBIC ICPBOTO — , 5 H BTOPOI'oO nmopsAaKa
X

of

2 2 2 ﬁf
L i df(x,y)=d1f(x,y)=&dx+5dy

ox* ' oaxey oy’
U BTOpOil muddepennman GyHKIU, MEpeUNCICHHBIX HIDKE, a TAK)KE COCTABUTH MATPHILY 110
o*f o f
Ox>  Oxoy

oOpasiy: H=H (X’ y) - o2 f oif | dynxmmn f(X,y)=x>-y+05y> -7y —12x.

ooy oy

Bapuanm 2
1. UccnenoBare Ha YCIOBHBIM SKCTPEMYyM, BBINMUCHIBas (YyHKIMIO JlarpaHka W OKaMIICHHYIO

Matpuity ['ecce, cnenyronryro pynkuuo U = x® + xzy + y2 +X+Y

npu yenosun XY —2X+Y=2.
2. HaiiTu Takue 3Ha4eHHs NIEPEMEHHBIX X;, X,, X5, YTOOBI TPH 3aJaHHOM CHCTEME OrpaHHYEHUI
(A) dyHKIHSA f =4x, +5X, + 6X; — max (mpuHIMaNa MaKCUMaJIbHOE 3HAUYCHUE), ECIH 3TO

BO3MOXKHO.
2X, +3X, +6X; < 240
(A) 2X, + X, +2X, <100
2X, +3X, +4x,; <80

X, 20, X, 20,X;>20. PemuTb CUMIIIEKCHBIM METOAOM.
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3. Haiitm Takme 3Ha4YeHUS NEPEMEHHBIX X, U X,, 4yToObl TpH 3aJaHHOH CHCTEME

orpanndenuit  (A) ¢ynkuua f =2x +3X,IpuHMMana MakCHMalIbHOE 3HAYCHHE, €CIU 3TO

Bo3MOXkHO. [loctpouts OJIP, pemmuts MeToqoM mnepedopa BEPIIMH BBIYUCIUTH TPAJUCHT
1eNIeBOi (DYHKIMU U PeIINTh, OMUPAsICh HA MIOHATHE TPAIMEHTA.

6X, — X, <36
(A) 9x, —8x, > -24,
3X, +4x, 212

X 20, x,2>0.

4. CocTaBUTh U PEIINTH IBOMCTBEHHYIO 3a7a4y U JAaTh PEIICHUE UCXOIHOHN 3a1auu
f =X, + X, +3X; — Min (IpuHUMaNa MaKCUMaJIbHOE 3HAYECHHE), €CIU 3TO BO3ZMOXKHO.

2X, + X, +2X; 24
(A) X, +X,—=X3 23,
X, +2X%; 21
X 20, x,>20,%,>0.

5. Pemutsb TPAHCIIOPTHYIO 3aaa41y, 3aJaHHYIO Ta6J'IHI.[eI>i CTOMMOCTEH MMEPCBO30K:

B, B, B, B, B,
A 10 10 5 8 7
7 4 6 8 3 2
13 5 3 4 6 4
20 3 2 5 7 5

TpeOyercs ompenenuTh IJIaH TMEPEBO30K TakK, YTOOBI BCe 3amachl OBLIM TEPEBE3CHBI; BCE
noJty4yaTesii ObUTH yIOBJIETBOPEHBI, TPAHCHOPTHBIE PACX0Abl (CTOUMOCTH MEPEBO30K) ObLIN
MHHHUMAJIbHBI,

MIPOBEPUTD, SIBJISIETCS JIM 33/1a4a OTKPBITOMH,

MPEJICTaBUTh 3a7]a4y B TAOJIHMYHOM BHJIE,

HaIMCcaTh 1EeNeBYI0 (PYHKITHIO,

JIaTh ONpeJIeJICHUE TIaHa MOCTaBOK WIIY IJIaHa MEPEBO30K,

MOCTPOUTH MEPBOHAYAIIBHBIN TIJIaH TIEPEBO30K,

pPElINTh 3a/1a4y METOJOM MOTEHIIMAJIOB, YKa3bIBas Ha KAXKJIOM LIare BEJIWYMHY TPAHCHOPTHBIX
pacxooB,

OO0BSCHUTH, COTTIACHO KAaKOMY KPUTEPHUIO MPOLIECC PElIeHUs 3aJaud 3aKOHYEH, T.e. mouemy Bbl
OCTaHOBWJIKMCH B TIOMCKAX JIYYIIIETO OMOPHOTO PEIICHUS,

yKa3aTh CTOMMOCTb TPAHCHOPTHBIX pacXOJOB JJid [EpPBOHAYAIBHOTO IUIaHA W JUIA
OKOHYATEJIBHOTO.

6. lana 3aiaua nuHelHOTO mporpamMupoBanus: Z =9y, +25y, — min
Y1 +5Y, 24,
3y, +2y, 25,
y, =0, y, =0.

CocTaBUTh HBOﬁCTBGHHym 3aaavy U pCIIUTh €€, ONMUPAACh HA CUMIIIICKC-MCTO/I.
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Kak HaspiBaercs pynkius f =9y, +25y,?
7. UccnenoBath Ha BBITYKIOCTb.

 f(X,y,2) =5x* +18y? +10z% — 2xz +18yz +12xy
6. YueOHO-MeTOAMUYECKOE M HH(POPMALMOHHOE 0O0ecnevyeHue TN CUMILTUHBI

6.1. Crnucok MCTOYHMKOB U JIUTEPATYpPhl

Jlureparypa

OcHognas

1. Bentuens E. C. HccnemoBanuwe omeparuii: 3ajayd, NPUHIMIB], METOIOJIOTHS: [yueo.
nocobue st cryaeHToB BTy30B] / E. C. Benruens. - U3n. 4-e, crep. - M.: Beicm. mk., 2007. -
206 c.

2. MaremaTnueckre METOJbI U MOJETH MCCIEIOBaHUS OIepaluii: y4eOHUK i CTYJIEHTOB
By30B/ [Komemaes B. A. u np.]; mox pen. B. A. Konemaesa. - M.: KOHUTUH, 2008. - 591 c.

3. AneckepoB ®. T. bunapuwsie oTHOmIeHHs, Tpadbl U KOJJICKTUBHBIC pELICHUS: Yy4yeOHOE
nocoOue Mg CTYACHTOB, OOyYaroOUIUXCsl IO HampaBieHusM "ODxoHomuka", "MeHemKkMeHT",
"busnec-undopmaruka", "I'ocy1apcTBEHHOE U MyHUIIUTIAIBHOE yIpaBieHUe" U CHEUaIbHOCTH
"Jloructuka" / ®@. T. Aneckepos, J. JI. Xabuna, JI. A. llIBapu. - U3n. 2-e, nepepad. u jgom. -
Mocksa : ®usmatiur, 2017. - 341 c.

Llononnumenvhnas

1. uxkun E. B. MaremaTtuuyeckue MeToAbl U MOJIEIH B YIPaBICHUU : yued. mocodue st
CTyAEHTOB ymp. crnenuansHocTeil By30B / E. B. Illukun, A. I'. Uxaprumsuinu ; MI'Y um. M.B.
JlomonocoBa. - [3-¢ u3a.]. - M. : Jleno, 2004. - 437 c. : puc., Tabn. - (Kimaccuueckwuii

YHUBEPCUTETCKUN yueOHUK). - Ha TuT. 1. u 061. Takxe: MI'Y um. M.B. JlomonocoBa 250 ner. -
ISBN 5-7749-0374-5. + 2002r., 2000r.

6.2. Ilepeuens pecypcoB HHPOPMAIIMOHHO-TEICKOMMYHHKAIIMOHHOM ceTn «THTepHeT»
1. DnekTpoHHas OMOIMOTEKA IS BY30B U CCy30B.- Peskum moctyna: biblio-online.ru

2. Tlepeuenbp coBpeMeHHBIX mpodeccruoHanbHbIX 0a3 nanubix (BJl) u wuHbOpManHoHHO-
crpaBouHbIx cuctem (MCC)

Neni/mm HaumeHnoBanue
1 MexnyHapoansle pedepaTiuBHble HaykoMmeTpuueckue bJl, nocTynHble B pamkax
HalMOHAJILHOM nmoanucku B 2017 T.
Web of Science
Scopus
2 KoMnbroTrepHsle ClipaBOYHBIE TPABOBBIE CUCTEMBI
Koncynerant [lmtoc,
l"apant

7. MaTepuajJibHO-TeXHHYECKOe o0ecneyeHne JUCIUMINHbI

Jlis MaTepuaIbHO-TEXHUYECKOT0 00eCcTIeYeHNs AUCIUTUIMHBI HEOOXOIUMBI:
e yyeOHas ayIuTOpHs,

JI0CKa,

MIPOEKTOP (CTallMOHAPHBIN WJIM IEPEHOCHOM),

KOMIIBIOTEP WU HOYTOYK,

nporpammHoe obecrieuenue (I10).
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Ilepeyens nporpammuoro odecnevyenns (IIO)

Ner/ Hawmmenoanwme 110 [IpowsBoauTenH Crioco6 pacmpocTpaHeHHUsS
II

1 Microsoft Office 2010 Pro Microsoft JIMLIEH3MOHHOE

2 Windows XP wiu Windows 7 Microsoft JIUIECH3UOHHOE

3 Kaspersky Endpoint Security Kaspersky JIMIICH3UOHHOE

8. O0ecneuyenne 0Opa3oBaTeJLHOIO NMPOLECCA IJIS JIMI C OTPAHMYEHHBIMU
BO3MOKHOCTSIMM 310POBbSI U MHBAJIN/I0B

B xone peanuzauuu AUCHUIUIMHBI UCHOJIB3YIOTCS CIASAYIOIINE AOTMOTHUTEIbHBIE METO/IbI
00yYeHUs, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH W IIPOMEKYTOUYHOMN aTTeCTallMKM O0YYaloIUXCs B
3aBUCUMOCTH OT UX UHIUBUIYATbHBIX OCOOCHHOCTEM:

® IS CIENbIX U CTa00BUISAIINX:

- Jleknuu O(GOPMIIIOTCS B BHJE JJICKTPOHHOTO JIOKYMEHTA, IOCTYITHOTO C TIOMOIIBIO
KOMIIBIOTEpA CO CIEeHUATU3UPOBAHHBIM MPOTPAMMHBIM 00ECIICUeHUEM;

- THUCHbMCHHBIC 3aJIaHUs BBIOJHSIOTCS HAa KOMIBIOTEPE CO CICIHATU3UPOBAHHBIM
POrpaMMHBIM 00€cTiedeHUEM, U MOTYT ObITh 3aMEHEHBI YCTHBIM OTBETOM,;

- o0ecrnieunBaeTCsl MHIUBUIyIbHOE paBHOMEpHOE ocBenieHne He menee 300 Jrokc;

- Q7S BBIONHEHUS 3aJaHusl MPU HEOOXOAMMOCTH IMPEIOCTABIACTCS YBEIMYMUBAIOIIEe
YCTPOMCTBO; BOZMOYKHO TaKKE UCITOJIb30BAHUE COOCTBEHHBIX YBEITUIHBAIOIINX YCTPOUCTB;

- IUCbMEHHBIE 3a/1aHusl OPOPMIIIIOTCS YBEIHUEHHBIM HIPUPTOM;

- 9K3aMEH | 3a4€T MIPOBOAATCS B YCTHOM (DOpME HIIM BBITIONHSIOTCS B MUCbMEHHOU (popme Ha
KOMIIBIOTEPE.

® JUIS TIIYXUX U CIa0OCTBIIIAIINX:

- Jekuud O(OPMIIIIOTCS B BHJIE JJIEKTPOHHOTO JIOKYMEHTa, JHOO TPEIOCTaBIISETCS
3BYKOYCWJIMBAIOIIAA anmnaparypa HHANBUAYATbHOTO TOJIb30BaHUS;

- MICHMEHHBIC 3aJIaHUs BHIOTHIIOTCS HA KOMITBIOTEPE B MUCHbMEHHOU (hopMe;

- 9K3aMeH U 3a4€T MPOBOJATCS B MUCBMEHHOW (QopMe Ha KOMIBIOTEpPE; BO3MOXKHO
poBeJicHUE B JOpME TeCTUPOBAHUS.

e JUIS JIUI] C HAPYIICHUSIMU OMTOPHO-IBUTATEIILHOTO arapara:

- JeKIuu O(OPMIAIOTCS B BHUJIE AJIEKTPOHHOTO JOKYMEHTA, IOCTYMHOTO C TOMOIIBIO
KOMIIBIOTEPA CO CIECIUATN3UPOBAHHBIM IPOTPAMMHBIM 00ECTICUCHUEM;

- THChbMEHHBIE 3a/laHWs BBIIOJHAIOTCS HAa KOMIBIOTEPE CO CIENHATU3UPOBAHHBIM
MIPOrpaMMHBIM 00€eCIIeYeHUEM;

- 9K3aMEH | 3a4€T MPOBOATCS B YCTHOW JOpME MM BBHITIOTHSIOTCS B TUCBMEHHOU (hopme Ha
KOMITBIOTEPE.

[Tpu HEOOXOMMMOCTH MPEAyCMATPUBAETCS YBETTMUEHUE BPEMEHHU ISl TIOATOTOBKU OTBETA.

[Mpouenypa  TpoOBEACHUS  MPOMEKYTOUHOW  arTeCTalMU I OOydaromuxcs
YCTaHABIMBAETCS C YYETOM UX HWHAWBHUIYaNbHBIX TMCUXO(U3HUECKHX OCOOCHHOCTEH.
[TpomeskyTOYHAS aTTECTAIUS MOXKET TPOBOIUTHCS B HECKOJIBKO ATAIOB.

[Ipu mpoBeneHUN MPOIETYPHl OICHUBAHMS PE3YIBTaTOB OOyUEHHUs MpeaycMaTpUBaeTCs
UCIIOJB30BAaHUE TEXHUYECKUX CPEJICTB, HEOOXOMUMBIX B CBSI3U C HWHIUBUAYATbHBIMHU
OCOOCHHOCTSMU OOYYarOIIUXCs. JTU CPEACTBA MOTYT OBITh MPEIOCTABICHBI YHHUBEPCUTETOM,
WJIH MOTYT MCIIOJIB30BaThCSl COOCTBEHHBIC TEXHUYECKUE CPEJICTBA.

[IpoBenenre mpoUEAyphl OLEHUBAHUS  PE3yAbTaTOB  OOyuYeHHUs JIOMYyCKaeTcs C
WCIIOJb30BaHUEM JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHHA.
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OGecneunBaeTcss AOCTyN K MH(GOPMAIIMOHHBIM M OMOIHMOrpaguvIecKuM pecypcam B CETH
WutepHer Uit Kaxjaoro oOydaromierocs B (opMmax, aZalTHPOBAHHBIX K OTPAaHUYEHUSM HUX
3JI0POBbSI U BOCIIPUATHUS HH(DOpMAIUH:

® IS CJICTIBIX U CJIA0OBUISIIUX:

- B ICUATHON (pOpPME yBEITUICHHBIM HIPHUPTOM;
- B (hOpMeE IIEKTPOHHOTO JJOKYMEHTA;

- B popme ayaunodaiina.

® Ul TIYXHX H CITa0OCIbBIIIAIINX:

- B Ie4aTHOU opMme;

- B (hOpMe IIEKTPOHHOTO JOKYMEHTA.

e Ui OOyYarOIUXCs ¢ HAPYIICHUSIMHU OMTOPHO-IBUTATEIBHOTO arapara:
- B IeYaTHOU opMme;

- B (hOpMeE IEKTPOHHOTO JJOKYMEHTA;

- B hopme aynuodaiina.

Y4eOHbIe ayTMTOPHH ISl BCEX BHJIOB KOHTAKTHOH M CaMOCTOSITEIILHOW PaOOThI, HAY4YHAS
O6ubnMMoTeKa W MHbBIE MOMEIICHUsS JJs1 0Oy4eHHUS OCHAICHBI CIEHUAIBHBIM O00OPYJOBAaHUEM U
y4EOHBIMH MECTaMHU C TEXHUYECKHUMHU CPEICTBAMU OOYUCHHS:

® IS CJICTIBIX U CJIA0OBUISIIUX:

- YCTPOMCTBOM /Ui CKaHUpOBaHUs U uTeHus ¢ kamepoir SARA CE;

- nucreeM bpaiina PAC Mate 20;

- npuntepoMm bpaits EmBraille ViewPlus;

® I TUIYXUX U CIA00CTBIIIANINX:

- aBTOMATHU3MPOBAaHHBIM pPA0OYMM MECTOM JUIsI JIFOJICH C HapylICHHEM cliyXa |
cl1a00CIIBIIIAIINX;

- AKyCTUYCCKHI YCUIIUTENb U KOJIOHKH;

e Ui OOyYaroIIUXCs ¢ HAPYIICHUSIMHU OMOPHO-IBUTATEIBHOTO arapara:
- IEPEABIKHBIMU, PETYIIMPYEMBIMH dproHoMuueckumu napramu CU-1,
- KOMIIBIOTEPHON TEXHUKOW CO CIICIUAIBHBIM ITPOrPAMMHBIM 00ECIICUCHHEM.

9. MeTogu4eckue MaTepHuaJIbl
9.1. [Inanbl IPaKTUYECKUX 3aHATUN

Tema 1. Pemenue mnpocredmux 3aJay JHHEHHOr0 IPOrPAMMHUPOBAHMA U MOUCKHU
IKCTPEMYMOB (PyHKIHIA.

®opma NMpoBeAEeHUS — pElIeHHE TUIOBBIX 33/]ay JJs 3aKpeIuleHus U (GOpMUPOBaHUS 3HAHUH,
YMEHUH, HaBBIKOB, 00CYX/I€HUE TEOPETUYECKHX BOIIPOCOB.

Bonpocwt ons obcyscoenus:

[TprMepsl TUNIOBBIX MPAKTUYECKUX 3aj]ad, IPUBOASIINX K MaTEMaTHUECKON MOCTAaHOBKE 3aJauu
MaTeMaTU4ecKoro (JIMHEWHOIo) MpOorpaMMHUpPOBaHUs: 3ajJaya O JAMETe, 3ajadya ONTUMHU3ALUU
NPOM3BOJICTBA TPU OrpaHUYEHUSX Ha pecypchbl. [lpumepsl rpaduueckoro peuieHus 3agad
JUHENHOro (MaTeMaTH4ecKoro) MporpaMMHpOBaHMs B ciydyae JBYX NepeMeHHbIX. lloHsatue
BBINYKJIOro MHOkecTBa. CBoMcTBa peleHMi 3aaa4yu JuHeiHoro nporpammupoBanus (3JIIT)-
cBs3b onopHoro peutenust 3JII1 u yriaoBbIX TOUeK MHOTOIpaHHUKA PELLIEHUH.

Ipumepuvie 3a0auu 011 pewieHus 8 ayoumopuu:

| Tim 3a1a9 (IpUMEpHI):

1.Haiitu Takme 3HaAYEHHs IEPEMEHHBIX X, U X,, 4ro0Bl ~ TpH 3aJaHHOI CHCTEME

orpannmyeHuil  (A) ¢yHkuus Z = X, +4X, IpUHAMana MaKCUMalbHOE 3HAY€HHE, €CIU 3TO

BO3MOYKHO.
IToctpouts O/IP, pemmts 3anady.
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—4x, +X,<4

— X, +X, <5
(A) 1 2 '
- X, +2X,<2
3X, +4x, 212

X, 20, X, >0.

2. Haiitm Takume 3Ha4YeHHUS NEPEMEHHBIX X, U X,, 4yToObl TpH 3aJaHHOH CHCTEME

orpannyeHuii  (A) ¢dyHkuus Z = 2X, + 3X, IpUHAMaNa MaKCHUMAJIbHOE 3HA4Y€HHE, €CIU 3TO

BO3MOXHO. ITocTpouts OonP, peLnTh METO0M nepebopa BEPILHH,
BBIYUCIIUTH IPAJUEHT 11eJIeBON (QYHKIMU U PEIINTh, OMUPAsICh HA TPAIUCHT
6x, — X, <36

(A) 7 9x, —8x, >-24,
3X, +4x, 212

X, =0, x,>0.

3. Haiitu Takme 3HaueHHs NEPEMEHHBIX X, X,,X;, X,,Xs, YTOOBI TIPH 33JaHHON cHCTEME
orpanuyeHuil (A) dyHkuus Z =X, —X, —X; +3X, —2X;, —> MaxX (IpuHUMala MaKCUMAaIbHOE

3HAYEHHE), €CITU 3TO BO3MOXKHO.

X, + X, —=3X, +4x, =11
(A) X, + X3 +3X, +6X; =33 ,
— 2%, —2X, + X3 +10x, —=5%; =2

X, 20, x,>20,%,20, x,>20,x,=0.

PemnTh CHUMIIGKCHBIM METOJIOM, MOXKHO JOTOJIHUTEIBHO YyKa3aTh Tpaduyeckoe pelieHue
(OTHOCHTENBHO TIEPEMEHHBIX X, Xs)

4. UccnenoBath Ha 0€3yCIOBHBIH JOKAJIBHBIN 3KCTPEMYM
f(x,y)=x*-y+0,5y* -7y —-12x
Koumponvhuvie 6onpocuwi:
1. Yro takoe
1) uenesast GpyHKImsA?
2) ONTUMABHBII T1aH?
3) o0nacTh JOMYCTUMBIX pELIEHUN?
2. Onucath Ha NMpUMEpE CUMIUIEKCHBI METOJI pellieHHs 3a/lau JIMHEHHOr0 MporpaMMHUpPOBaHHUS.
3. 3a7aTh ABOWCTBEHHYIO 33/1a4y JIMHEHHOTO IIPOTPaMMHUPOBAHHS.
4.0061ue npaBuiia MOCTPOEHUS IBOMCTBEHHBIX 3a/1ay.
5.IlepBas u BTOpast TeopeMa ABOMCTBEHHOCTH, UX SKOHOMHYECKHI CMBICIT.
6. Pemenue 3amaun JTUHEHHOTO MPOTPAMMHUPOBAHMS T€OMETPUUYECKH U CUMIUIEKC-METOAOM. 7.
[TocTpoeHre TBOMCTBEHHBIX 3a/1a4.
8. Perienue TpaHCHOPTHOM 3a7aui METOAOM MOTeHIManoB. CBeleHue HE3aMKHYTBHIX MOJIeNel K
3aMKHYTBIM.
Il Tun 3anau (mpumepsl):
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1. Haiitn Takue 3HAuCHUs NEPEMEHHBIX X ,X,, X3, X,,Xs, YTOOBl IpU 3aJaHHOH cHCTEME
orpanndeHuit (A) ¢ynkmusa =X —X, —X; +3X, —2X, — MaXx (mpuHUMana MaKCHMaIbHOE
3HAYEHME), ECIH ITO BO3ZMOXKHO.

X + X, —3X, +4x; =11
(A) X, + X3 +3X, + 6%, =33 ,
— 2%, — 2X, + X; +10x, —5%; =2

X 20, x,20,x;>0, x,20,%,>0.

PemnTh CUMITIEKCHBIM METOZIOM, JOIOJIHUTEIBHO yKa3aTh rpadudyeckoe peeHe
(OTHOCUTENBHO HEPEMEHHBIX X, , X .)

2. Jlana ocHOBHas 331a4a JIMHEHHOTO porpaMMupoBanus: Z = 2X, +3X, —> max
X, —3X, <6,
—2X, + X, <4,
X, =0, X, 2 0.

CocTaBuTh IBOMCTBEHHYIO 33/1a4y U PEUIUTh 00€ 3T 3a7auu (Tpadudeckn).
Pemenrie TpaHCTIOPTHOM 331a4u METOJIOM MTOTEHIIUAJIOB

Il Tum 3amay (mpumeps!):
1. TpancnoprHas 3aaaya.
HeoOxomumo mepeBe3Tu 3amackl npoaykuuu B konudectse 90,100, 90 equnuIl co ckialoB

A, A, A, COOTBETCTBEHHO, Kk morpedburensm B, B,, B;, B,, mnpuuem Hyxnabl

noTtpebureneit cocrapisror 70, 60, 80, 70 equHUIL COOTBETCTBEHHO.
CTouMOCTH TIEPEBO30K TAKOBBI:
or Alx 1) B, pasnal; 2) kB, paBna5; 3)x B, paBna6; 4)k B, paBHal;

or A, k 1) B, pasna4; 2) kB, pasmal 3)x B, paBna3; 4)k B, paBHna4;

or A,k 1) B, paBna3; 2) xB, paBra3; 3)k B, paBnHa5; 4)x B, paBna4.

Tpebyercs ompenenuTh IUIaH TNEPEBO30K TakK, YTOObI BCE 3amachl OBLIM INEpPEeBE3CHBI; BCE
HoJy4areiau ObLIM YAOBJIETBOPEHBI; TPAHCIIOPTHBIE PACXO0AbI (CTOMMOCTDH NMepPeBO30K) ObLIN
MHHUMAJIbHBI.

[TpoBepuTh, ABISETCA JIM 33a4a OTKPBHITON

IPEJICTaBUTh 3ajjauy B TAOJIMYHOM BHJIE

HanMcaTh LEeJIeBYI0 (QyHKIHIO

JIaTh OIpeieIeHNE MIaHa TOCTaBOK WJIH IJIaHa MEPEBO30K

IIOCTPOUTH NIEPBOHAYAIIBHBIH IJIaH MIEPEBO30K METOJJOM «CEBEPO-3aIlaHOrO» YIJIa

PElINTh 33/1a4y METOAOM IMOTEHIMAJIOB, YKa3bIBas Ha KaKJOM Illare BEIMYHWHY TPAHCIOPTHBIX
pacxozoB

00BSACHUTH, COTJIACHO KAKOMY KPUTEPUIO MPOLIECC PEIICHUs 3a/1a4l 3aKOHYEH,

T.€. I04eMy BBl OCTaHOBUIIMCH B MOMCKAX JIyYIIETO OMIOPHOTO PELICHMS,

yKa3aTh CTOMMOCTh TPAaHCHOPTHBIX pacxXoJOB Ui IEpPBOHAYAJIBHOTO IUTAHA U JUIA
OKOHYATEJIbHOTO.

2. TpancnopTHast 3aJ1aya OTHOCUTENIFHO BPEMEHH NEPEBO3OK.
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UeTplpe mnoCTaBIIMKAa C Tpy3oM cooTBeTcTBeHHO B 550, 250, 300, 100 emuHui, Moryt
00ecnevnTh YeThIpex MoTpeduTenei, KOTOPhIM HEOOXOIUMBI TOCTABKH COOTBETCTBEHHO

B kostmdectBe 400, 200, 150 u 450 equuuil rpy30B.

1 7

9

Marpuia BpeMeH IepeBO30K TaKoBa: 3

AN O W
I = )

6
2
1 2

Haiitn MuHMManbsHOE BpeMs Ha IIEPEBO3KY I'PY30B.

Tema 2. MaTpuuHble UTPBI, YUCTbIE H CMEIIAHHbIE CTPATErHH.

dopma npoBeneHUs] — pelIeHUe TUIOBBIX 3a7ay JUIsl 3aKperuleHuss U (GOpMHUPOBAHUS 3HAHHM,
YMEHUH, HaBBIKOB, 00CYX/IEHUE TEOPETUYECKIX BOIIPOCOB.

Tlpumepnvie 3a0auu 013 peutenus 6 ayoumopuuL.:

| Tun 3anay (mpumMepsl):

1. MccnenoBare MaTpHIibl BHIUTPBILIEH Ha

a) HaJIM4Ke CeJIOBOM TOUKM JUIsl aHTarOHUCTUYECKON UTPBI

5 9 1 2 4 0 3 8 5 0 3 -1 2 -1 2
> 1 1 5 3 6 6 4 6 -1 4 5 3 4 -1
4 3 -1 4 34 2 1 4 3 5 4
3 3 1
51 -2 7 6 7 5 -2 3 2 3 7
2 3 51 2 -1 3 4 3 4 3 4 3 4 3
-1 0 2 2 1 3 0 2 52 -1 2 52 -1 2
4 3 4 6 -1 0 -2 2 0 2 1 0 2 4 1
3 345 3 2 2 3 51 1 3 51 1 3
35 9 710
3 1 21
5 4 8 6 2
-1 1 30
6) |7 6 10 8 11|, 400 1 Ha JOMHUHUPOBAHHUE CTPATETHIN U CEIJIOBYIO TOUKY.
4 5 7 7 9
4 1 2 1
6 6 10 8 12

B) PemmmTh aHTarOHUCTHUYECKUE HUI'pbI C MaTpUaMu BBII/IFpBII_Heﬁ

6 -3 5 -2
2 -1 0 8 -2 7
10 -2
-2 5 7 -2 6 -4
7 0 2 1 2 0
1 5 -5

o b~ N O

no NIaHy:

A) svinucamov peoyyuposamHylo Mampuyy 6evlucpuliiell; HAumu HUNCHIO YeHY U YKaA3ambo
MAKCUMUHHblE Cmpame2uu; Haumu 6epxXHIOI0 YeHy uzspvl U yKasams MUHUMAKCHblE CIpameull,
Hatmu YeHy uepsl U apvl ONMUMATLHLIX CMPAMe2Uull, eClii OHU CYUeCmayIon.

b) pewums 6 cmewannvix cmpamezusx.

Il Tum 3amay (mpuMeps!):
1. 3agaya o mocesax.
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C/x ¢upma MOXET BbIpallldBaTh HAa OIPEJEICHHOW IUIOMAnU ABE KyabTypsl: A u A, B
ycrnoBusX noxanuBoro jeta (/1), 3acynumBoro sera (3) u HopmanbHoro jera (H). YpokaitHocTh
KyJIbTYpbl A B TOXIUMBOE JIETO - 3 y.e. Ha | ra, 5 y.e. B yCIOBHIX HOPMAJIBHOTO JeTa u 8 y.e.

npu 3acyxe. YpoxkaitHocTs A,Ha 1 ra nmpu JOXUIMBOM JIeTe - 6 y.e., 3 y.e. B HOPMaJIBbHOE JIETO

2 y.e. IpH 3acyxe.
@dupma XO0YeT CIUIAHMPOBATh IIOCEBBI TaK, YTOOBI MOJY4aTh ONTHUMAIBHBIA YpOXKail IpH
Pa3IMYHBIX TOTOJHBIX ycaoBusX. [laiite pemenue st GUpMBIL.

2. lBa urpoka A u B wmmeroT mpaBo 3araapiBaTh Ieinblie ynciaa ot 1 1o 4. B Tom ciydae, xorga
pe3yJbTaT CIOXEHHUS 3aAyMaHHBIX YuceNl OyJeT 4YeTHBIM, UTPOK B BbITaumBaeT UTrpoky A
MOJYYHBILYIOCS CyMMY, a €CJIM HEYETHBIM, TO, HAa00OpOT, HTPOK A BBIIUIAYMBAET UTPOKY B.
[IpencTaBbTe 3TY 33/1a4y KaKk UTPY U PELINTE €e.

3.Apmus A, uMeronias OJIMH CaMoJIET, MOXKET HAIlpaBUTh €ro B aTaky Ha OJHY M3 Tpex Lieleil.
Apmus B, obnanaromiast eTMHCTBEHHBIM 3€HUTHBIM OPYIHEM, MOXKET YCTAaHOBUTH €T0 JUIS OJHOU
13 BO3MOXKHBIX Lienel. Ecnu nenp He 3aliunieHa, oHa Ipy arake paspyaercs. LlenHocts neneit
cocrapmser 3-10% | 2-10° 1-10° COOTBETCTBEHHO. A CTPEMHUTCS MAKCHUMU3UPOBATH
ymep0 oT HamajaeHus, a B cTpeMuTcs ero MUHUMH3HPOBATh. [loCTpoiiTe TEOPETUKO- HUTPOBYIO
MOJIeJb 3aa4u.

4.Mara3uH MOXeT 3aKkynath s peanuzanuu 10, 15, u 20 TOHH CKOPOMOPTSAIIUXCS MPOTYKTOB
o 1ieHe 300 py6 / kr. B 3aBucumMocTH OT cripoca (TIOHWKCHHBIN, YyMEPEHHBIN, TIOBHIIICHHEIN) B
neHb MokeT ObITh mponano 10, 15, u 20 Toun no nene 500 py0 / kr. OcraTok TOBapa MOKET
OBITH PeaTM30BaH HA CICAYIONINI IeHb o TieHe 150 py0 / KT.

[IpencraBpTe 3Ty CUTYaIMIO B BUJE UTPHI U MPEAJIOKUTE ONITUMATILHOE PEIlICHUE.

5.B HOBOM xHJIOM MaccuBe co3aercs pupma 1o peMOHTY paivo- U TeJearnnaparypshl.

Jns ynporeHust 3aa4d IpUMEM, YTO MOTOK 3asBOK HAa PEMOHT MOXKET COCTaBUTH 2, 4, 6 u 8
ThICSIY B TOJl. HaKOIUIEHHBIN OMBIT MOKA3bIBACT, YTO MPHUOBUIL OT OJHOM 3asiBKU COCTAaBIISIET A
py0; moTepH, BEI3BaHHBIE OTKAa30M B PEMOHTE, COCTaBIsOT I1 pyd Ha Kax 0l 3asiBKe, a yOBITKH
OT TMPOCTOSl CHEIUANINCTOB TPHU OTCYTCTBUU 3asBOK COCTABISAIOT G PyO. 3a KaXIyl HEJ0-
MOJIyYEHHYIO 3asBKy. [IpencTaBbTe ATy CHUTyallMio B BHJI€ UTPHI M MPEIOKUTE ONTUMAIBHOE
peleHre o OpraHu3aui GUPMBI.

Il Tun 3agay (mpumepsl):
bumampuunvie ucpoi.
1. Tunemma 3aKiIt0OUEHHBIX.
B TroppMe B TedeHHMe roaa, oka MIET CIEACTBUE, B Pa3HBIX KaMEpax CUAAT JiBa MPECTyIIHUKA,
COBEPILIUBIINX 001IIee MPECTYIIICHHE.
[TpstMbIX yIHMK TPOTUB HUX HET. [IpecTynHUKN HE MOTYT 00IIaThCsl APYT € APYTOM.
Ecnmu 06a OHM OTpHLIAOT CBOIO MHPHUYACTHOCTh K NPECTYIUIEHHIO, TO y CJIEJICTBUS HET
BO3MOXKHOCTH /I0Ka3aThb OOBMHEHHE U MPECTYMHUKU OCBOOOXKIAIOTCS, IPUUEM KaXAbld U3 HUX
TepseT TOJ IIPEIABAPUTEIBLHOIO 3aKIH0YCHUS.
Ecnu nox naBneHneM cieqoBaTeltsi OJUH U3 MPECTYITHUKOB CO3HAETCS B TOM, YTO OHH BJIBOEM
COBEPILWJIM MPECTYIUIEHHEe, TO 00a OyAyT OCYXAEHbl, HO CO3HaBIIHMICA MOIy4aeT M JeT
JIMIIEHUS CBOOOIbI, @ HE CO3HABUIMICS --- N JIET JINIICHUS] CBOOOIBI.

Kakyto 1TuHUI0 MOBeIeHUS BBITOJHO BHIOPATh KaXKIAOMY U3 UTPOKOB?
C TOYKH 3pEHHUsI TEOPUHU UTP MOKHO ITOCTPOUTH MOJEIIb: €CTh JIBa UTPOKa A 1 B,
y KaXJ0r0o IB€ CTpaTeruu - roBoputh ( I' ) n Momuats ( M ), «BBIMIPBID) UTPOKA =paBHO YHUCIIO
JIET 3aKJIFOYEHMS CO 3HAKOM «-». MaTpHuIbl BEIMTPHILIEH TAKOBBI
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Hampumep, mpu m=3, N=6 MaTpHIbI BBIUTPHIIIEH :
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M(-1 -6 M(-1 -6
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M r M r
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A B

IV Tun 3amay (mpumMepsi):
1. IlpoBepuTh, €CTH I JOMUHUPOBAHUE CTPATETHIA IS OUMATPHUIIBI

B, B, B,

A3 (61 G2
A, (7,2) (L5) (41

ALY G (63
A\ (86) (L2) (61

" YKa3aTb paBHOBECHUA 110 H3H.Iy B YUCTBIX CTPATCIrUAX.

Tema 3. OnTumu3anuu Ha rpagax.

®opma MpoBeAEeHUS — pEelIeHUE TUIOBBIX 33/]ay JJs 3aKpeIuleHus U (GOpMUPOBaHUS 3HAHUH,
YMEHUH, HaBBIKOB, 00CYX/I€HUE TEOPETUYECKHX BOIIPOCOB.

Bonpocwt ons oocyscoenus:

[Tpumepsr rpadoB. Beruucnenue crenenu BepiiuHbl. [locTpoenue mapuipyta B Heoprpade,
LUKJIa B Heoprpade, myT B oprpade. [Ipumepbl allMKINYECKUX, CBA3HBIX IpadoB.
['pad-«nepeBoy, mocTpoeHNe OCTOBHOTO epeBa. B3pemenHsblil rpad, Bec MapiipyTa, nepexon K
noHsTHIo cetu. [locTpoeHune 1uKiIa, OCTOBHOIO JiepeBa s ceT. IlocTpoeHne MUHUMAIBHOTO
OCTOBHOTO JIepeBa CETH.

Ilocmpoenue muHumanrbHoU cemu.

Ipumepusie 3a0auu 011 pewieHus 8 ayOumopuu:

| Tim 3a1a9 (TpUMEpHI):

1. Ha pucyHke yKkazaHbl pacCTOSHUS MEXAY IIaTGopMaMu, TOOBIBAIOIIUMH ra3 B OTKPHITOM
Mope, U IPUEMHBIM ITyHKTOM Ha Oepery. Ilnardopma 1 — camas Onu3kast k Gepery M ocHaiieHa
HEOOXOIMMBIM Il MEepeKadykd raza OoT Jpyrux miargopM K Hel M K NPUEMHOMY IyHKTY
o0opyznoBanueM. HyXHO CHpoeKTUpOBaThH CeTh TPYOONPOBOJOB MHHHUMAIbHOW JJTHHBI,
coeauHsmouei miaardgopmy 1 1 ocranbHble MIATHOPMBIL.

[IpenmonoxkuM, 4TO B Npeblaylleld 3anade Bce IUIaTQOpMbl pa3dUTBl Ha 2 Tpymnmbl B
3aBHCUMOCTH OT JIaBJICHMS Ta3a B CKBAXHHAX: K TPYIIe MiIaT(opM ¢ BBICOKUM JaBICHHEM rasa
oTHOcsTcs 2,3,4 m 6 mimatdopmbl, a C HU3KUM JaBJieHHeM rasza -5,7,8,9. M3-3a pasHuibsl B
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JaBJICHUM Ta30MpOBOJbI OT MIATGOPM pa3HBIX TPYMI HEIb3S COENUHATH MEXIy COOOMH, HO
MOYKHO TIPUCOEIUHATh UX K Tuiatdopme 1. [TocTpouTh MUHUMANBHYIO CETh ra30MPOBO/IOB.
OcBoeHue anropuTMa oMCKa KpaTyaiiiero myTH.

Il Tun 3aga4 (mpuMepsl):

1. Bogurens e3aut u3 aoma (/) Ha pabory (P) mo camomy KOpPOTKOMY MapuIpyTy Cpenu
BO3MOXXHBIX IO NMPUBEJCHHOW Ha puc. cxeMbl qopor. Ho mpu stom ero yacto mrpadyroT 3a
IIPEBBILIEHHE CKOPOCTH, IO3TOMY CaMbIM ONTHMAJIbHBIM MapIIPYyTOM SIBJISIETCSI HE CaMblil
KOPOTKHUH, a caMmblii KOMMepUYecKku Oe3oracHblii. Ha BTOpoi cxeMe mpuBEICHBI BEPOSATHOCTH
COOBITHS A= (0bIThb omTpadoBaHHBIM Ha KaxaoMm ydactke poporu). Hapsaer 'MBB]]
3aHUMAIOT CBOM MO3HIIMU CIIyYaiiHbIM 00pa3oM, HE COIIacoBBIBas UX APYT ¢ Apyrom. [loctpouts
CaMbIil ONITUMAaJIbHBIA MapuIpyT ot /] 1o P.

Il Tumn 3ampau (mpumeps!):

1. Ha pucyHke MoxkeT OBITh IpHBEAEHA TPAHCHOPTHAS CETh, COCTOSIAs M3 S5 TOPOJOB
(paccTosiHMS MEXIy TrOpOAaMU=BEpIIMHAMHU CETH TMPHUBEICHBI Ha Jyrax cerd) Haiitu
KpaT4aiIme pacCcTOsSHUA OT ropoja | 10 BceX ocTalbHBIX 4-X TOPOJIOB.

2. Ilonatue paspe3a Ha rpade W €ro MPOIMYCKHOH CHOCOOHOCTH. ANTOpUTMa HAXOMXKICHUS
MaKCHMaJIbHOTO MOTOKa. PelieHne mpakTWYecKuX 3a1ad Uil Pa3InYHbIX CeTedl C MOMOIIBIO
NOCTPOCHHSI MaKCHMAJIbHOTO TIIOTOKAa B CeTH. Ha TpUBEIEHHOM pHC. CETH MOCTPOUTH
MaKCHMaJIbHBII MOTOK.

Konmponvhuvle 6onpocwi:

1. [Nonck KpaTyailmx MapIIpyToOB, MAKCUMAIBHBII MOTOK B CETH JUISI KOHKPETHBIX IPagoB.

Tema 4. CuctemMbl MACCOBOI0 00CIYKUBAHUS.

dopma TpoBeneHUs] — pEeIIeHUEe TUMOBBIX 3a7ad JUIsl 3aKperuieHus U (OPMHUPOBAHUS 3HAHUM,
YMEHUH, HaBBIKOB, 00CYX/I€HUE TEOPETUYECKHX BOIIPOCOB.

Tlpumepnvie 3a0auu 013 pewtenus 8 ayOumopuu.:

| Tin 3a1a4 (IpUMEpHI):

1. B Oonbmiom roposae kaxaele 12 MUHYT poxkaaercs peOeHoK. Bpems Mexay poxaeHHsIMU
pacnpeneseHo M0 KCIOHEHINAIbHOMY 3aKOHY. BBIYMCINTB CpeHee Yucio pOoXKAECHUN 3a rof,
BEPOATHOCTh TOT'O, YTO B T€UYEHHE | roja HE MPOU3OUIET HU OJIHOTO POXKJIEHHUS, BEPOSITHOCTh
BblJaud 50 CBHUIETENBCTB O POXKACHWM K KOHIy TPEThEro uaca, €Cld M3BECTHO, 4TO Ha
HNPOTSKEHUH NMPEABIAYIIHNX 2 yacoB ObLIO BbIIaHO 40 TaKUX CBUIETENBCTB.

Il Tun 3anau (mpumepsl):

1. Marasun pabotaer ¢ 3 kaccamu. Kak ToJIbKO ouepear MOKynaTeae MpeBbICUT 4 YeIOBEKa, TO
OyZeT OTKpbITa TOMOJIHUTENbHas Kacca. [lokynmarenu moaxolsiT K KaccaM B COOTBETCTBUHU C
pacrtipenenenueMm lIlyaccona ¢ marematuyeckuMm oxkujpanuem 10 dgen. B vac. Bpems ob6cimy-
KUBaHMA TMOKyMaTessl B Kacce pacrpesieieHo M0 HKCIOHEHIIMAaIbHOMY 3aKOHY CO CpeqHUM B 12
MUHYT. ONpenenuTh B yCTAHOBUBILIEMCS PEKUME BEPOSITHOCTH TOTO, UTO N MOKYyNAaTesei CTOsAT B
ouepesu B Kaccy.

2. [IlpumeHeHne SKCIOHEHIMAIBHOTO PacIpe/ieNieHus] B CHCTEMaxX MacCOBOTO OOCITy)KMBaHUS,
OCBOUTb MOJIENTM POXJIEHHUS M THOeNu, CBA3b MEXAYy SKCHOHEHIMAJIbHBIM U ITyaCCOHOBCKUM
pacrpeieieHUsIMU.

Konmponvuvie éonpocoi:

1. Yro Takoe myacCOHOBCKHIA MOTOK?

2. Kakoe pacnpezeneHue MMeeT clydyaiiHas BeJIMYMHA= BpeMs OOCITy>KMBAaHUS KIMEHTOB, Kak
MIPaBUIIO?

3. Onucatp NOTOK DpJIaHra.
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Mpunoxenus

Ilpunooicenue 1
AHHOTALNUSA AUCHOUTIJIINHBI

Hucunmmna «VccnenoBanue omnepanui» peanusyercss Ha (akynbprere HH(GOPMAIMOHHBIX
cucreM U Oe3omacHoCcTH Kadeapo GpyHAaMeHTaIBHON U IPUKIIQIHOW MaTeMaTHKH.

Llenb AMCHUIUIMHBL: JaTh MPECTABICHUE CTYACHTaM O MPUHIIMIIAX U METOAaX MaTEMaTUYECKOTrO
MOZIETTMPOBAHMS OTIEPALHiA, TOZHAKOMUTH C OCHOBHBIMH THUIIAMH 33/1a4 UCCIIEOBAHHS OTIEPALUi
U METOJIaMH HX pEIIeHHUs Ui MPAaKTUYECKOrO NPUMEHEHHUs. 3aJadd: HayYuTh CTYJIECHTOB
NPUMEHATh METOJOJIOTUIO HWCCIECIOBAaHMS OINepanuii; BBINOJIHATH BCE JTalbl HCCIEIOBAHMS;
KJaccu(UIMpOBaTh 3a/ady ONTUMH3AIMK; BBHIOMPATh METOJ PEUICHHs 3a/1a4 ONTHMH3AIHU;
UCIIOJIb30BAaTh KOMITBIOTEPHBIE TEXHOJIOTUU peai3alliid METOJO0B HCCIIEIOBAaHUS ONepanuil u
METO/I0B ONTUMH3AIHH.

JlucnunianHa HanpaBiieHa Ha (GOPMHUPOBAHHE CIIETYFONIMX KOMIETESHIINH:

e [IK-10 - rOTOBHOCTD MPUMEHATH MATEMAaTHYECKUI ammapaT JJsl PEICHHs TOCTaBICHHBIX
3a/1a4, CIIOCOOHOCTh IPUMEHHUTH COOTBETCTBYIOIIYIO IPOLIECCY MAaTEMAaTHYECKYIO MOJIEIb
¥ TIPOBEPUTH €€ aJeKBATHOCTb, IPOBECTH aHAIM3 PE3yJILTATOB MOJICIMPOBAHUS, IPHHSTH
peleHne Ha OCHOBE MOJTY4YEHHBIX Pe3yIbTaTOB.

B pe3ynbTare 0CBOCHHUS TUCIUIUIMHBI 00YYaIOIIUICS TOJKEH:

3namb: OCHOBHBIC TNPHHLHUIBI TEPEUUCICHUS] OOBEKTOB; TOHATHE MPOW3BOSIICH (YHKIUU
HIOCJICIOBATEIBHOCTH; (OPMYJTy BKIIOUCHHS-UCKIIOYEHUS; METOJbl PEHICHUS PEKYPPEHTHBIX
COOTHOIIICHUI1; OCHOBHBIE 3371a4ll MCCIIEJOBAHUS ONEPAlliii; OCHOBBI TEOPUH NMPHHATHUS PELIICHUI
B YCJIOBHSAX KOH(JIUKTA; OCHOBBI METO/Ia TUHAMUYECKOTO IIPOrPaMMHUPOBAHUS;

Ymems: ucnonp3oBaTh aNrOPUTMHUYECKHE MPUEMBI DPEHICHUS CTAaHIAPTHBIX 3a1ad; CTPOWTH
npou3BoAANMe (DYHKIMH KOHKPETHBIX ITOCIEJOBAaTEIbHOCTEH M pemaTrh oOpaTHYI 3ajaady;
pemaTh MpOCTEHINNEe pPEKyppPeHTHbIE COOTHOIICHHS;, HAaXOJWUTh KOJMYECTBO pEIICHHI
[eJIOYHCIICHHBIX JIMHEHHBIX YPaBHEHUH B HATyPAJIbHBIX YHCIIAX; UCIIOIB30BATh MATEMATHUECKHE
MOJIENIA UCCIIEIOBAaHMS OTEpalfii B PEabHBIX CUTYAIHsIX, IPUMEHATh K KOHKPETHBIM 3aJjauam
METO/bl TEOPUM HCCIEOBaHUS ONepanuil (UrpoBbleé METOJbl TMPHHITUS pEIIeHUH, METOJ]
JMHAMAYECKOTO TIPOTPaMMHUPOBAHHS U JIP.;

Bnademwv: HaBbIKAMH CTPOMTH O0JACTH B JBYMEPHOH IUIOCKOCTH, PAaCCUUTHIBATH MapaMeTphl
NPaKTUYECKHUX 3a/1a4 MAaCCOBOTO OOCITYy)KHBaHUSI.

[To qucuuIuIMHE MpeycMOTpeHa POMEKYTOUHAs aTTecTalus B (hopMe 3auéTa ¢ OLEHKOM.
OO0mmast TpyA0€MKOCTh OCBOCHHS AUCIUIUINHBI COCTABIISICT 3 3a4E€THBIC €TUHUIIBI.
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Ipunooicenue 2

JIMCT U3MEHEHUA
Ne | Teker akryanusanuu win npunaraeMsii Kk PITJ[ nokymeHT, [Hara Ne
COJIep KALINI N3MEHEHMSI IPOTOKOJIA
1 | [Ipunoxxenue k aucty uzmeHeHuit Nel 20.06.18 13
2 | Ilpunoxxenue K TUCTY u3MeHEeHUI No2 28.06.19 13
3 | [lpunoxenue K TUCTY U3MeHEHUH Ne3 22.06.20 13
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[Tpunoxenue K aucty usmeHeHunit Nel

1. [lepeyenb nporpammuoro odecneuenusi (ITO) (k n.7 na 2018r.)

Tabnuya 1
Neri/mm Haumenosanue 110 [IpousBoaurens Criocob pacnpocTpaHeHHs
1 Microsoft Office 2010 Pro Microsoft JIMLIEH3HOHHOE
2 Windows XP uau Windows 7 Microsoft JMIICH3UOHHOE
3 Kaspersky Endpoint Security Kaspersky JIMIIEH3HOHHOE

2. Ilepeyenb coBpeMeHHbIX MpodeccnoHaIbHbIX 0a3 JaHHbIX (Bb/]) 1 MHpoOpManHOHHO-
cnpaBouHbIix cucrem (MCC) (k n.6.2 na 2018r.)

Tabnuya 2

Neri/m

HaumenoBanue

1

Web of Science
Scopus

MexnyHaponHsie pedepaTuBHble HaykomeTpuieckue bJl, moctymHbie B pamkax
HaIlMOHAIBHOM noAnucky B 2018 T.

Kouncynsrant ILmroc,
I"apant

KommbroTepHbIe CIpaBOYHbIE IPABOBBIE CUCTEMBI
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[Tpunoxenue K TUCTy U3MEHEHHU Ne2

1. Ilepeuens nporpammuoro odecnevyenus (INO) (k n.7 na 2019r.)

Tabnuya 1
Nerr/im HanmenoBanme 110 [IpowsBoanTENH Crioco6 pactipocTpaHeHHs
1 Microsoft Office 2010 Pro Microsoft JIMIIEH3UOHHOE
2 Windows XP/ Windows 7 / Windows | Microsoft JIMIIEH3UOHHOE
10
3 Kaspersky Endpoint Security Kaspersky JIMIIEH3HOHHOE

2. Ilepeyenb coBpeMeHHbIX MpodeccnoHaIbHbIX 0a3 JaHHbIX (Bb/]) 1 MHpoOpManHOHHO-
cnpaBouHbix cucrem (MCC) (k n.6.2 na 2019r.)

Tabnuya 2
Neni/mm HaumenoBanue
1 MexnyHapoaasie pedeparuBable HaykomeTpuaeckre bJl, mocTymHble B paMKax HaIlOHAIBHOM
nonamnucku B 2019 r.
Web of Science
Scopus
2 KommnbroTepHsie cipaBO4YHbIE IPABOBBIE CUCTEMBI

Koncynpranrt [Itoc,
I"apant
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[Tpunoxenue K TUCTy U3MEHEHU Ne3

1. O6pa3oBaTeibHbIe TexHOJOrHH (K 1.4 Ha 2020r.)

B mepuon BpeMEHHOTO MPHOCTAHOBIICHHUS IMOCEIICHUS OOYYAIOIIMMHCS TTOMEIICHUA U
tepputopun PITY mna opranmsanuum ydeOHOro Impolecca ¢ HPUMEHEHHUEM JIIEKTPOHHOIO
o0OydeHUs W JUCTAHIIMOHHBIX O0pa30BATEIBHBIX TEXHOJOTHH MOTYT OBITH HCIIOJIb30BAHBI
cienyromue o0pa3oBaTesibHbIE TEXHOJIOTHH:

— BUJICO-JICKIINH;

— OHJIAWH-JIEKIIUH B PEKUME PEAIBHOTO BPEMEHH;

— DJICKTPOHHBIC YUCOHUKHU, yIeOHBIC TOCOOUS, HAyYHBIC U3IAHMS B SJICKTPOHHOM BHJIC H
JOCTYT K MHBIM 3JIEKTPOHHBIM 00pa30BaTeIbHBIM PeCypcaM;

— CUCTEMBI JIJIsl SJIEKTPOHHOT'O TECTUPOBAHUS;

— KOHCYJIbTAIIMH C MCIOJIb30BAHUEM TEJIIEKOMMYHHUKALIMOHHBIX CPECTB.

2. Ilepeuenb coBpeMeHHBIX npodeccuoHaabHbIX 0a3 1aHHbIX (B/]) 1 nHpopManHoHHO-
cnpaBouHbIX cuctem (UCC) (k m. 6.2 na 2020r.)
Tabnuya 1

Ne HanmenoBanue
/o

1 | Mexnaynapoansie pedeparuBHble HaykomeTpuueckue b/, moctynHbie B pamkax
HaroHaJIbHOU moanucku B 2020 r.

Web of Science

Scopus

2 | KomnbroTepHbie CIpaBOYHBIE TPABOBBIE CUCTEMBI
Koncynbsrant [Tntoc,
I"apanT

3. Ilepeuenn nporpammuoro odecnevenus (ITO) (k n.7 na 2020r.)

Tabnuya 2
Ne Haumenosanue 10 [TpousBonutens| Crocod pacnpocTpaHeHHs
/i (ruyenszuonnoe unu
c60000HO
pacnpocmpansiemoe)

1 Microsoft Office 2010 Pro Microsoft JUIEH3HOHHOE

2 Windows XP/ Windows 7 / Windows 10 Microsoft JUIEH3UOHHOE

3 Kaspersky Endpoint Security Kaspersky JIMIIEH3UOHHOE

4 Zoom Zoom JINLIEH3UOHHOE




