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Cocrasurens / cocrasurenu: MITOVY. monenr kabeapsl MuHbOpMAMOHHBIX TEXHOJIOTHHA M

IPUKJIAJHON MaTEMaTUKH
MECTO pabOThI, 3aHUMaeMasi JJOJDKHOCTh

@ AxmenoB P.D.  «22» aprycra 2021 r.

NOMTHCE D.H.0. Hata

Peuenzent: MITDY, nouent kadenpsl HMHGOPMANMOHHBIX TEXHOJOTUH W MPUKIATHOU

MaTeMaTUKA 1

5/7 MECTO pa60Tbl, 3aHUMaeMas 10JDKHOCTh
ri = ;2/ ' Hyuyounmse J.B. «23» aBrycra 2021 1.
C=" b/

d.1.0. JaTa

TOJITUC

CornacoBaHo:
Ilpeocmasumenv pabomodamens unu 0b6veduHenuss pabomooamernetl
['enepanbhblii jupekTop, AO «MUKpPOPOIIECCOPHBIE CHCTEMBIY, K.T.H.

(OMKHOCTH, MECTO PAbOTHI)

Jemunos JILH. «26» asrycra 2021 r.
MOJITUCH ®.11.0. Jata

@DOH/JT OLIEHOYHBIX CPEJCTB PACCMOTPEH U 0J100peH Ha 3acenaHuu kadeapsl MHPOpMAIIMOHHBIX
TEXHOJIOTHI U MPHUKIaIHON MaTeMaTHKH  (mpoTokoid Ne 1 ot «26» aBrycra 2021 r.)

=1

3aB. Kadeapon UTuUMM C/‘\ e MwuTtpodaHos E.M. «30» aBrycra 2021 r.
nommcs[/
nognuco ®.1.0. HaTa

I[OHOJ'IHGHI/ISI N U3MCHCHUS, BHCCCHHBIC B q)OHI[ OLICHOYHBIX CPCACTB, YTBCPIKACHBI HA 3aCCAaAHUN

Kadeapol )
POTOKOJ Ne OT « » 20_ 1.
3aBenyrouuii kadeapoit / ©.1N.0/

HOHOJ’IH@HI/ISI 1 UBMCHCHHS, BHCCCHHBIC B (1)0Hl] OLICHOYHBIX CPCACTB, YTBCPKACHBI Ha 3aCCAaHUN

Kadenpsl )
poToKoJI Ne OT « » 20_ r.
3aBenyrouuii kadeapoit / ©.1N.0/

ﬂOHOJ’IHeHI/Iﬂ N U3MCHCHUSI, BHCCCHHBIC B (1)OHI[ OLICHOYHBIX CPCACTB, YTBCPKACHBI HAa 3aCCAaHUN

Kaeapsl ;

IIPOTOKOJ Ne OT « » 20_ r.




3aBenyromuii kadeapoit / ®.N.0/




Conep:xanue
HACIHOPT ®OHJIA OLHEHOYHbBIX CPEJICTB
NEPEYEHb OHEHOYHBIX CPEJICTB
OIIMCAHME IOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUSI KOMIIETEHIIAI

METOAUYECKHUE MATEPUAJIBL, ONPEJEJAIOINUE ITPOLEAYPbI
OIIEHUBAHUSA PE3YJIBTATOB OBYUEHUSA, XAPAKTEPU3YIOIIUX 3TAIIbI
®OPMHUPOBAHUS KOMIETEHIIAM

MATEPHUAJIBI JJIA ITPOBEAEHUA TEKYINETI'O KOHTPOJISA U
MPOMEXXYTOUYHOM ATTECTALIUH



1. HACHHOPT ®OHJA OHEHOYHBIX CPEACTB
1o aucumiuiee «McecnenoBanue onepanui

OneHOYHBIC CpEJICTBA COCTABJSIFOTCS B COOTBETCTBHHM C pabouell mporpaMMmoi
JUCIUIUIMHBL U MPEACTaBISAIOT CO00M COBOKYIHOCTh KOHTPOJIbHO-U3MEPUTEIBHBIX MaTepUaioB
(TumoBbie 3amauM (3aaHMs), KOHTPOJBHBIC PAOOTHI, TECTHI W Jp.), MPEAHAZHAYCHHBIX JIJIS
U3MEPEHUS YPOBHS JOCTHKEHUS 00y4YaIOUIMMHUCS YCTAaHOBJICHHBIX Pe3y/IbTaTOB O0yUEHUSI.

OueHOYHBIE CpPEJACTBA MCHOJB3YIOTCS TpPU  MPOBEACHUM  TEKYIIETO  KOHTPOJIS
yCIIeBAaEMOCTH M MPOMEKYTOYHON aTTeCTallUU.

Tabmuma 1 - TlepeueHbp KoMIleTeHIUH, GOPMHPYEMBIX B TIPOIECCE OCBOCHHS
JUCHUTITUHBI

Kon

HaumenoBanmne pe3dyJjbTara 06yqe}mﬂ
KOMIIETCHIIMHU

OIIK-1 Cnoco0eH MpUMEHSATh €CTECTBEHHOHAYUHbIE M OOIEHHKEHEPHbIE 3HAHMS,
METOJIbl MAaTEeMaTUYECKOT0 aHallu3a U MOJEIUPOBAHUS, TEOPETUUECKOTO U
9KCIIEPUMEHTAIILHOTO UCCIeI0BAaHUS B TPO(HECCHOHATLHOM NeSTEIbHOCTH

OIIK-1.1. 3HaeT OCHOBBI MaTeMaTHKHU, (PU3HKH, BHIYUCITUTCIBHOW TEXHUKH
Y TIPOrpaMMHUPOBAHUS.

OIIK-1.2. Vmeer pewmaTh CTaHAapTHbIE MpOo(deccHOHANbHBIE 3aJauu C
NPUMEHEHUEM eCTECTBEHHOHAyUYHbIX U  OOIIEMHKEHEPHBIX 3HAHUU,
METO/IOB MAaTEMAaTHYE€CKOTO aHAIN3a U MOJICIIMPOBAHUSI.

OIIK-1.3. Biageer HaBbIKAMHU TEOPETHMUECKOTO M SKCIEPUMEHTAIBLHOTO

HUCCICA0OBaHUA 00BEKTOB HpOCI)eCCPIOHaHLHOP’I ACATCIBHOCTH.

OIIK-6 CrocobeH  aHanmu3upoBaThb M paspalaTbiBaThb  OpraHU3allMOHHO-
TEXHUYECKHE M DKOHOMMYECKHE IIPOLIECCHI C IPUMEHEHUEM METO/IOB
CHUCTEMHOI'0 aHaJIW3a U MaTEMaTHYECKOT0 MOJEIUPOBAHUS

OIIK-6.1. 3HaeT OCHOBBI TEOpPUHM CHUCTEM M CHCTEMHOTO aHaJM3a,
JUCKPETHOM MAaTeMaTUKH, TEOPUU BEPOATHOCTEH M MaTEMaTUYECKOH
CTaTHCTHUKH, METOJIOB ONTUMU3ALNM U UCCIIEI0BAaHUS ONepaluii, HEYETKUX
BBIUMCJIEHUM, MaTEMaTUYECKOTO 1 UMUTALlMOHHOTO MOJIEIIMPOBaHUS.
OIIK-6.2. YMeeT NpHUMEHATH METOJAbl TEOPUU CHUCTEM M CUCTEMHOIO
aHaJM3a, MaTEMAaTUYECKOTO0, CTAaTUCTMYECKOTO M  MMHUTAIMOHHOTO
MOJICIIMPOBAHUS Il aBTOMATU3ALUH 33a]a4 MPUHATHS PELIeHUH B 00JIacTH
npodheccCuoHaTBbHON NeSTENbHOCTH.

OIIK-6.3. Bnaneer HaBpIKaMU IIPOBEACHUS HWHKEHEPHBIX pPACUETOB
OCHOBHBIX IIOKa3aTejeil pe3ylbTaTUBHOCTH CO3/IaHUS U MPUMEHEHUS

MH(OPMALIMOHHBIX CUCTEM U TEXHOJIOTHIl.

KoneunbiMu pe3ynbTaTaMd OCBOCHMSI AMCHMIUIMHBI SIBJISIIOTCS  chopMHpOBaHHbBIE
KOTHUTHBHBIE JIECKPUIITOPBl <«3HATh», «YMETb», «BIAJAEThb», PACHUCAHHBIE MO OTIECIbHBIM
komneTeHIUsIM. dDopMHUpoBaHHE TECKPUNTOPOB MPOMCXOAUT B TEUEHHE BCEr0 CEMecTpa Io
JTalmaM B paMKaX KOHTaKTHOM paboThl, BKIIOYAIOIIEH pa3iMyHble BHIbI 3aHATUH U
CaMOCTOATENIFHON PabOThl, C MPUMEHEHUEM pa3IM4YHbIX (GopM UM MeTomoB oOydeHus (Tabi.2).



Tabnuia 2 - opMupoBaHre KOMIETEHIIMI B TPOLECCE U3YyYEHUS TUCHUTUIHHBL

Kon YpoBeHb WHaukatopsl noctuwkenus | Bun  yueOupix  3amstmii’, | Kontpomupyemsie pasmenst 1 | OLEHOYHBIE CpEICTBA,
KOMIIETEHIIUH | OCBOCHMSI KOMIIETEeHIIUH paboThl, GOPMBI M METOJbI | TEMBI JUCIHILIHHBI UCIIOJIb3yeMble e
KOMIIETEHIIHH o0y4eHus, OLIEHKH YPOBHS
CIOCOOCTBYIOLIHE c(OPMHPOBAHHOCTH
(bopMHpPOBaHHUIO u KOMITETEHIINH
Pa3BUTHIO KOMIIETEHIHH?
OIlIK-1 3naem
Henocratounsiii | OIIK-1. Ctynent He criocoOeH | JIEKIIMOHHBIE u | 1.Beenenne. OcHoBHble  3amaud | Tekymmii KOHTpOIb —
YPOBEHD HNPUMEHSATD MIPAaKTUYECKUE 3aHATHSA, MCCIIC/I0BAHMUSI OTIePaLUi. ompoc, KOJLIOKBUYM,
eCTECTBEHHOHAYUHBIC 3HAHMS. | CAMOCTOSITEIbHA  pabota | 2-Mozemn JIMHEHHOTO | pacyeTHO-TpaduIecKoe
He 3HaeT OCHOBBI MaTEMATUKH, | OOYYAIOIIUXCS, MOArOTOBKa |  1POTPaMMHUPOBAHIA. 3a[]aHUC,  KOHTPOJbHAS
OCHOBBI WCCIIENOBAHUsA | U Cclaya [POMEKYTOUHOM 3.TpancnopTHble sanain. pabora.
oTiepari. ATTECTALIMH. 4. Mopenu HEJIMHEHHOTO u
JNHAMHUYCCKOT'O
NIPOrPaMMUPOBAHHUS.
5.0JeMeHTBl  TEOpUH  MacCOBOTO
00CITyKUBaHWSL.
ba3zoBbrit OIIK-1.1. Crymentr ycBoun | JlekunoHHbIe u | 1. Beemenuwe. OcHoBuble 3amauu | Tekymuit  KOHTpoOIb ——
YPOBEHD OCHOBHO€ COJEpKaHUE | MPAKTUYECKUE 3aHATHS, MCCIIC/I0BAHMUSI OTIePaLIUi. ompoc, KOJIOKBUYM,
MaTepuana JMCHMIUIMHBI, HO | CAMOCTOSITeIbHAs — pabora | 2 Monemn JIMHEHHOTO | pacyeTHO-rpaduiecKoe
uMeeT 00y4arommxcs, MOATOTOBKA IpOrpaMMHpOBAHHA. 3a/laHU€,  KOHTPOJbHAs
HECHCTEMAaTU3UPOBAHHBIC U CcJada IIPOMEXKYTOYHOHN 3. TpaHcnopTHbie 3ajatH. pabora.
3HAHUA 00 OCHOBax | aTTecTaluu. 4. Mopemn HETIHCHHOTO "
JUHAMHUYCCKOI'O
MATeMATHKH,  HCCIENOBAHHU IPOTPAMMHPOBAHNA.
Orieparmm. 5. DJEMEHTbl TEOPHH MAacCOBOTO

! JleKuMOHHbBIE 3aHATHS, IPAKTUYECKUE 3aHATHS, TA0OPATOPHBIE 3aHATHS, CAMOCTOSTENbHAs paboTa. ..
2 HeoOX0MMO yKa3aTh aKTUBHbIE M HHTEPAKTUBHBIE METOIbI 00yUeHHUs (HAPUMED, MHTEPAKTUBHAS JIEKIIMS, pab0Ta B MaJIbIX TPYIIIAX, METOB MO3TOBOIO IITYPMa U T.JL.),
CIOCOOCTBYIOIIHE PA3BUTHIO Yy 00yUAIOIINXCS HABBIKOB KOMAaHIHOM PabOThI, MEKIMIHOCTHON KOMMYHUKAINH, IPUHATHS PEIICHUH, THIEPCKUX KadeCTB.
% Haumenosanue TeMbl (pasjena) 6epercs u3 paboyeil IIporpamMMpl JMCHUILTHHEL.
4 OLeHOYHOE CPEICTBO JIOJKHO BHIOHPATHCS C YUETOM 3alIaHUPOBAHHBIX PE3YJIbTATOB OCBOCHHUS IUCIUUILIMHBI, HAPUMED:
«3HaTh» — cobeceloBaHNE, KOJUIOKBHYM, TECT. ..
«YMeTb», «BnaneTs» — MHIUBHUTya IbHBIA WM TPYIIIIOBOM MMPOEKT, Kelc-3a1a4a, AesoBas (poseBast)

urpa, nopTQoImo. ..




00CTyKUBaHMSIL.

Cpennnii OIIK-1.1. Crynment cmnocobeH | JlekunoHHbIE u | 1. Beemenwe. OcHoBuble 3amaum | Tekymuii  KOHTpomb — —
YPOBEHB CaMOCTOSITEIILHO BBIJIEIATH | IPAKTUYECKUE 3aHATHS, MCCIIC/IOBAHMSI OTICPALIHL. O11poc, KOJUIOKBUYM,
TJIABHBIC IIOJIOKEHUS B | paGota B Manbix rpymmax, | 2 Monemn JIMHEHOTO | pacyeTHO-Tpaduueckoe
U3y4EHHOM MaTepHalle. UHTEPAKTUBHAS JIEKLHS, IpOrpaMMHUpPOBAHIS. 3a/iafue,  KOHTPOJIbHAA
3HAaeT OCHOBBI MCCIEIOBAHMS | IUCKYCCHS, 3. TpaHCcnopTHbe 3a7a. pabora.
omnepanyss 1 MaTeMaTHKU. camocrosiTenbHas ~ pabota 4. Monemm HETHHEHHOTO 1
JUHAMHUYCECKOI'O
oOyyJarouxcs, MOJrOTOBKA IPOIPAMMHPOBAHHL,
ncllaqa  HPOMEKYTOUHOU | 5 Jpeventsl TEOPHH MAaccOBOTO
arTeCTalUU. 00CITy>)KUBaHHSI.
Bricokuii OIIK-1.1. Crynent 3Haert, | JlekunoHHble u | 1. Beemenme. OcHoBHble 3amaud | Tekymuii  KOHTpOmb —
YPOBEHD IMOHUMAET, BBIACIISCT IJIaBHBIE | IIPAKTHYECKUE 3aHATHSA, HCCIICI0BAHMUS OTIePaLINid. ompoc, KOJUIOKBHYM,
MOJIOKEHUS B HM3yYEHHOM | paboTa B MalblX TpYIIMax, 2. Monem JIMHEHHOTO | pacyeTHO-rpaduyeckoe
Marepuaie M CHOCOOEH JIaTh | HHTEPAKTHBHAS JEKLHUs, [IPOrpaMMHPOBAHHSL. 3ajlaHue,  KOHTpPOJIbHAs
KpaTKyIo XapaKTEPUCTHKY | IHCKyCCHs, 3. TpancnopTHbBIE 3a1a4m. paborta.
4. Mopenu HEJIMHEWHOTO u
OCHOBHBIM UJesM | caMOoCTosITeNIbHAsE  pabora HHAMAHECKOTO
npopabOTaHHOTO  MaTepHaja | 00yJaroumxcs, MOJrOTOBKA POrPaMMIPOBAHELL.
AUCIATITAHBL. 1 cnada  HPOMEKYTOTHOM | 5 JnemenThl TEOpMM MaccoBOrO
3HAaeT OCHOBBI MCCIENOBAHUA | aTTECTALUH. 0GCITyKMBaHHA.
ornepanusi 1 MaTeMaTHKU.
Ymeem
bazoBwrit OIIK-1.2. Crynent | JlekuroHHbBIE u | 1. Beneune. OcHoBHBIE 3a7auM | TeKymuii KOHTpoib —
YPOBCHb HUCHBITBIBACT 3aTPYAHCHHUS B | IPAKTHYECKHUEC 3aHATHS, UCCIIEI0BAHNS OIIEpaLIUH. onpoc, KOJIOKBUYM,
XO0JIE PENICHHS CTaHAApPTHBIX | padoTa B MallbIX rpymnmax, | 2. Mogenu JNHHEiHOro | PACUCTHO-Tpaduieckoe
IpOPECCHOHANBHBIX 337a4 C | HHTEPAKTHBHAS JEKIHs, POrPaMMHUPOBAHHUSL. 3ajaHue,  KOHTPOJIbHAA
IPUMEHEHUEM JUCKYCCHSI, 3. TpancnopTHsble 3a1auH. pabora.
€CTeCTBEHHOHAYYHBIX 3HAaHUH. | camocTosiTeldbHas  paboTa | 4. Mopenu  HeIUHEHHOro M
oOyJaromuxcsi, MOJAr0TOBKa JTUHAMHYECKOT0
U clada MpOMEXYTOUHOU IIPOrPaMMUPOBAHHUS.
aTTeCTaluu. 5. DneMeHThl TEOPHUH MaccOBOIO

00CTy)KUBaHUSL.




Cpennuit OIIK-1.2. Crynent ymeer 1o | JIeKuuoHHbIE u | 1. Beenenue. OcHOBHbIE 3a1aun | TeKymmi KOHTPOIb —
YPOBEHb o0pasily peuiaTh CTaHAAPTHBIE | IPAKTUUYECKUE 3aHATHS, HCCIICIOBAHUS ONIEPALIUA. OIpoc, KOJUIOKBUYM,
npodecCHOHANIbHBIE 3a/ladyu C | paboTa B MalblX rpymnmnax, | 2. Moxaenu JTHHEHOro | PACUETHO-Tpaduyeckoe
[PUMEHEHHEM HUHTEPAKTHBHAS KT, POrPaMMHUPOBAHHSL. 3ajiaiue,  KOHTpONBHAd
€CTECTBEHHOHAYYHBIX 3HAHUUN. | TUCKYCCHS, 3. TpaucnoptHble 3a1auu. paGora.
caMocTodATeNbHass ~ pabota | 4. Mojaenu  HEIUHEHHOTO U
oOy4aromuxcsi, MOAr0TOBKa JTUHAMHYECKOT0
U claya MPOMEXYTOUYHOM IIPOrPaMMHUPOBAHHUS.
aTTecTalluu. 5. DneMeHThl TEOPHUH MacCOBOTO
00CITy>)KHBaHUA.
Bricokuit OIIK-1.2. Crynment ywmeer | JIekunoHHbIC u | 1. Benenue. OcHoBHBIE 3amaun | Tekymiuid KOHTpPOIb —
YPOBEHb aHAJIM3UPOBATH 3JIEMEHTHI, | IPAKTUYECKUE 3aHATHUSA, HCCIIEIOBAHUS OIIEPALIUNA. ompoc, KOJLIOKBUYM,
yYCTaHaBJIMBaTh CBA3M MEXIy | pabora B MaybIX rpynnax, | 2. Mogenu NHHEHHOro | PacueTHo-Tpaduyeckoe
HUMH. YMEET CaMOCTOATENLHO | HHTEPAKTHBHAS JIEKIIH, IPOrPaMMHUPOBAHMUSL. ajanue,  KOHTPOJIbHAs
pemarhb CTaHJApTHbIE | AUCKYCCHUS, 3. TpancnopTHsbIe 3a1a4H. pabora.
npodeccuoHaNbHbBIE 3a/laydl C | caMoCTosTeNnbHass ~ pabota | 4. Mopenu  HemWHEHHOro U
IPUMEHEHUEM oOyJaromuxcsi, MoJAroToBKa JTUHAMHYECKOT0
€CTECTBEHHOHAYYHbIX 3HAaHUM. | U cJaya MPOMEKYTOUYHOMH MIpOrpaMMHUpPOBaHUSI.
aTTecTallu. 5. DneMeHThl TEOPHUH MaccOBOIO
00CTy)KUBaHUSL.
Braoeem
bazoBbrit OIIK-1.3. Crynenr Bnaneet | JlekunoHHbIE n | 1. Bpenenme. OcHoBHBEIC 3ajauM | Tekymuii KOHTpOJIb —
YpOBEHL OCHOBHBIMH HaBBIKAMHU | TIPAKTHYECKUE 3aHATHS, HCCJIEI0BAHMS OTIEPALIUN. ompoc, KOJIOKBUYM,
TEOPETUYECKOr0 U | paboTa B MalblX rpymnmax, | 2. Moaenu JNMHelHoOTo | PacueTHo-Tpaduyeckoe
9KCIICPUMEHTAILHOTO HHTEPaKTUBHAS JIEKITHSI, POrPaMMHPOBAHHUSL. 3ajanue,  KOHTpOJIbHAA
VCCIIEJOBAHMUS OOBEKTOB | AUCKYCCHS, 3. TpancnopTHbIe 3a1a4H. paGora.
npodecCuOHATbHON caMoCTosATeNbHass ~ pabota | 4. Monxenn  HETWHEHHOTO U
JeSITeIbHOCTH, HO JOIMYyCKaeT | 00yJaromuxcs, MOAr0TOBKA JTMHAMHUYECKOTO
OILLIMOKH. U claya MpPOMEXYTOUHOM IPOrpPaMMHUPOBAHHUS.
aTTeCTalUu. 5. DJeMEeHThl TEOPUH MacCcOBOIO

00CITy>)KHBaHUA.




Cpennuit OIIK-1.3. Crygent Bnazaeet | JIeKuuoHHbIE u | 1. Bpenmenme. OcHOBHBIC 3ajauM | Tekymui KOHTpPOJIb —
YPOBEHb 3HAHUSMH BCETO HU3YYECHHOI'O | MPAKTHYECKUE 3aHATHS, KCCIICIOBAHUS OIIEpaALIHiA. OIpoc, KOJUIOKBUYM,
Marepuana, BIIajieeT | paboTta B MajblX rpymnmnax, | 2. Moxaenu JTHHEHOro | PACUETHO-Tpaduyeckoe
OCHOBHBIMHU HABBIKAMH | HHTEPAKTHBHAS KT, POrPaMMHUPOBAHHSL. 3ajiaiue,  KOHTpONBHAd
TEOPETUYECKOTO U | AUCKYyCCHS, 3. TpaucnoptHble 3a1auu. paGora.
AKCIIEPUMEHTAIBHOTO caMocTodATeNbHass ~ pabota | 4. Mojaenu  HEIUHEHHOTO U
MCCJIEIOBAHUS O00BEKTOB | OOyUaIOLIUXCs, MOArOTOBKA JTUHAMHYECKOT0
npodeCcCHOHAILHON U cJada TPOMEKYTOUYHOMH MIpOrpaMMHUPOBaHUSI.
JEATETbHOCTH aTTeCTaluu. 5. DneMeHThl TEOpUHU MaCCOBOTO
00CITy>)KHBaHUA.
Bricokuit OIIK-2.3. Crynenr Bnageet | JlekunoHHbIE u | 1. Bpenenme. OcHoBHBIC 3ajauM | Tekymui KOHTpOJIb —
YPOBEHD KOHIENTYAJIbHO-TIOHATUMHBIM | PAKTUYECKUE 3aHIATHUA, WCCIICIOBAHUS ONIEPALIUA. ompoc, KOJIJIOKBUYM,
anmapaTtoM, Hay4YHbIM f3BIKOM | paboTa B MalbIX Tpymmax, | 2. Moaenu JIMHEHHOro | PacueTHo-rpaduueckoe
u TEPMHUHOJIOTHEN | MHTEPAKTHBHAS JIEKIIH, POrPaMMHUPOBAHHSL. 3ajaHne,  KOHTPOJIbHAA
npodeccuoHanbHOM TUCKYCCHS, 3. TpaucnoptHbie 3a1auu. paGora.
JIEATEIIbHOCTH. camocrosiTenbHass ~ pabora | 4. Mojenu  HEIMHEWHOro U
Brnaneer HaBbIKaMU | 00y4Jaromuxcs, MOATOTOBKA JTUHAMHYECKOTO
TEOPETHUECKOTO M| U caadya TPOMEKYTOUYHOM MPOrpaMMHUPOBAHUSI.
AKCIIEPUMEHTAIBHOTO aTTeCTalUu. 5. DneMeHThl TEOpUHU MacCOBOTO
WCCJICIOBAHUS 00BEKTOB 00CITy>)KHBaHUA.
npodeccuoHanbHOM
NESTeTLHOCTH
OIIK-6 3Haer
Henocratounsiii | OIIK-6. CtynenT He cniocoOeH | JIEKIIMOHHBIE n | 1. BBenenue. OcHOBHBIE 3amauu | Tekymiuid KOHTpPOJIb —
YPOBEHD aHAIIM3UPOBATH " | IpaKTUYECKUE 3aHATHS, WCCIICIOBAHUS OTIEpaLIUiA. OIIpoc, KOJUIOKBHYM,
pa3pabaThIBaTh camocrosiTenbHass ~ pabota | 2. Monenu nuHeiiHOro | PACUETHO-Tpaduyeckoe
OpraHM3allMOHHO-TEXHUYECKHE | O0YYAIOIIUXCs, TOrOTOBKA HPOrPaMMHUPOBAHMSI. 3ajiaHue,  KOHTpONBHAM
Y SKOHOMHUYECKHE MPOLECCHl C | U cAadya NPOMEXKYTOUHOH | 3. TpaHCHOpTHBIE 3aa4H. paGora.
MpUMEHEHUEM METOJIOB | aTTECTAIIHH. 4. Mopenu  HETWHEHHOTO |
CHUCTEMHOT'0 aHaiamn3a u JTMHAMHUYECKOTO
MaTeMaTU4eCKOTo MPOTrpaMMHUPOBAHUSI.
MozaenupoBanus. He 3Haer 5. DneMeHThl TEOpUHU MacCCOBOTO
OCHOBBI TEOPUM CHUCTEM U 00CITy>)KHBaHUS.




CHUCTEMHOTI'0 aHanusa,
JUCKPETHOM MaTEMATHKH,
TEOPHUM  BEpPOSTHOCTEM U

MaTeMaTH4YeCKONl CTaTHUCTUKH,
METOAOB  ONTHMHU3ALHMH  H
WCCJIEIOBAHMS OIIEpaLIUN.

Bazosewrit OIIK-6.1. Crynent ycBouna | JIekoOHHBIE u | 1.Beemenne. OcHOBHBIE 3ajauM | TeKymui KOHTpPOJIb —
YPOBEHD OCHOBHO€E coJepKaHue | IIPaKTUYECKUE 3aHATHS, HCCIICIOBAHUS ONIEPALIUA. ompoc, KOJLIOKBUYM,
Marepuana JAWCIUIUIMHBL, HO | caMOCTOsITeNbHas  pabota | 2.Momenu JIHEHHOro | PacueTHo-rpaduueckoe
MeeT 00yYaroIMXCsl, TMOArOTOBKA | [POrPaAMMUPOBAHUSL. ajaHne,  KOHTPOJIbHAA
HECUCTEMATU3UPOBAHHBIC U caada npoMexyrouHoll | 3.TpancnopTHbie 3a1aun. pabora.
3HaHUST 00 OCHOBax TEOPHUU | aTTECTALIUM. 4. Monenu HEJIMHENHOTO 5
CHCTEM u CHCTEMHOTO JTMHAMHYECKOT'0
aHaju3a, JIMCKPETHOM MIpOrpaMMHUPOBAHUSI.
MaTEeMaTHKH, TEOpUHU 5.97eMeHTbl TEOPUHU MaCcCOBOTO
BEPOSITHOCTEH u 00CITy>)KHBaHUA.
MaTEMaTHYEeCKOM CTATHUCTHKH,
METOHOB  ONTHMHU3AIMU |
MCCJIEIOBAHMS OTIepallil.
Cpennuit OIIK-6.1. Crynment cmnocobeH | JIeknmoHHbIE u| 1 Beemenne. OcHoBHBIE 3amaun | Tekymuid KOHTpPOIb —
YPOBEHb CaMOCTOATEIBHO BBLACIIAITH | IIPAKTHUYECKUE 3aHATHA, HCCIIEIOBAHUS ONIEPALIUN. onpoc, KOJIJIOKBHAYM,
TJIaBHBIE ITOJIOKEHUS B | paboTta B MaibIX Tpymmax, | 2 Moaemun NMHelHOro | PacueTHo-Tpaduyeckoe
M3Y4CHHOM MaTepHale. HUHTEPAKTHBHAS JEKIHS, POrPaMMHUPOBAHHSL. 3ajaHue,  KOHTPOJIbHAA
3HAeT OCHOBBI TEOPUU CUCTEM | TUCKYCCHS, 3 TpancnopTHBIE 3a0a4H. pabora.
u CHCTEMHOTO aHanu3a, | caMocTosiTeNnbHass ~ paboTta | 4 Mojenun  HETMHEMHOTO U
JTUCKPETHON MaTeMaTHKH, | 00yJaronuxcs, MOJArOTOBKA JMHAMHYECKOTO
TEOpPUHU BEPOSITHOCTEN U | MU coaya MpOMEKYTOUHOU MpOrpaMMHUPOBaHUSL.
MaTEMaTHYECKOM CTATHUCTHKH, | aTTCCTAIUH. 5 DneMeHThl TEOPHH MacCOBOTO
METOAOB  ONTHMHU3ALMU  H 00CcTyKUBaHUSI.
WCCIICTOBAHUS OTIEPAIUA.
Bricokmii OIIK-6.1. Crynent 3Haert, | JlekunoHHbIE u | 1 Beenenue. OcHoBHBIE 3amayu | Tekymuil KOHTpoiIb —
YPOBEHb IIOHUMAET, BLIACIACT IVIaBHEBIE | IPAKTUYECKUE 3aHATHA, WCCIIEIOBAHUS OTIEpaIIUiA. Ompoc, KOJIJIOKBUYM,

ITOJIOKCHHUA B HN3YUCHHOM

paboTa B MajbIX TpyMIax,

2 Monenu JIMHEUHOT'O

pacueTHO-TpaduIecKoe




MaTepuaie M CHOCOOEH HaTh
KpaTKyIo XapaKTEPUCTUKY
OCHOBHBIM uaesm
npopabOTaHHOIO  Marepuala
JUCLHUTIIIUHBI.

3HAaeT OCHOBBI TEOPUU CUCTEM
u CHUCTEMHOTI'O aHanu3a,
JIUCKPETHOM MaTEMATHKH,
TEOPUH  BEpPOSTHOCTEM U
MaTeMaTUYeCKON CTaTUCTUKH,

WHTEPAKTUBHAS JICKLIMS,
JIACKYCCHS,
CaMOCTOSITeILHAs pabora

o0yJaromuxcsi, MOArOTOBKA
M clada TPOMEKYTOYHOMN
aTTeCTaIHH.

POrpPaMMHUPOBAHUS.

3 TpancnopTtHbie 3a1a4H.

4 Monenu HEJIMHEHHOTO u
JTUHAMAYECKOTO
MIPOrpaMMHUPOBAHUS.

5 DneMeHTBl TEOPUM MacCcOBOTO
00CITy)KMBaHUA.

3aJaHue,
pabora.

KOHTpOJIbHAaA

METOJIOB ~ ONTHUMH3ALUU U
VICCJIEIOBAHMS OTIepaLlUN.
Ymeem
ba3oBbrit OIIK-6.2. Crynenr | JlekunonHbie u |l Bsenenue. OcHoBuble | Tekymuil KOHTpOJIb —
yYpOBEHb UCIBITBIBACT 3aTPYIHEHUS B | MPAKTUYECKUE 3aHATHUSA, | 3aJa4u WCCIIEIOBAHMS | OTIPOC,  KOJUIOKBHYM,
XO0Jle pelIeHMs] CTaHAAapTHBIX | padoTa B MaybIX Ipynnax, | ONEepalui. pacueTHO-TpaduIecKoe
npoecCHOHANBHBIX 3a/lay C | UHTEpPaKTHUBHAsS JeKuus, | 2. Monenu JUHENHOro | 3a/laHue, KOHTPOJIbHAS
MIPUMEHEHUEM OCHOBHBIX | TUCKYCCHSI, IIPOrpaMMHUPOBAHHUS. pabora.
TEOpeM " dopmyn | camocrosTenbHas — pabota | 3. TpancnopTHbIE 3aa4H.
MaTeMaTHUUYECKOI'0 aHaju3a, | 00yJarImuxcs, MOATrOTOBKa | 4. Monenn HeIWHEHHOrO |
TEOMETPHH, JOUCKPETHOHN | 1 chada MPOMEXKYTOYHOM | JUHAMHUYECKOIO
MaTeMaTHKH, aTTecTallu. IPOrpaMMHUPOBAHHUS.
b hepeHIaTbHBIX 5. DIIEMEHTHI TEOPUH
YpaBHEHUH,  TEOPETUYECKUX MaccoBOI'0 00CTYKUBaHUS.
OCHOB UH(POPMATUKH,
YHCJIEHHBIX METOJIOB.
Cpennuit OIIK-6.2. Crygent ymeer mno | JlekunoHHbIE u |l Beenenue. OcHoBHble | Tekymuii KOHTpPOJIb —
YpOBEHb oOpa3ily pemaTh CTaHAAPTHBIE | MPAKTUYECKUE 3aHATHUSA, | 3aJa4u UCCIIEIOBAHMS | OTIPOC,  KOJUIOKBHUYM,
npodeccuoHaNbHBIE 3a/ayi ¢ | paboTa B MalbIX TPYINax, | OMeparuil. pacueTHO-rpaduyeckoe
MpUMEHEHUEM WHTEpPaKTHUBHAS JeKmys, | 2. Monenu JUHENHOro | 3a/laHue, KOHTPOJIbHAS
€CTECTBEHHOHAYYHbIX 3HAHUU. | TUCKYCCHUS, MpOrpaMMHUPOBaHUSL. pabora.
Ymeer WCTIOJB30BATh | CAMOCTOSITENIbHAsT ~ paborta | 3. TpancnopTHbIE 3a1a4H.
OCHOBHBIE TEOPEMBI u | o0yJaromuxcs, MOAroroska | 4. Mopenu HeTUHEHHOTO |




dbopMynbl  MaTEMaTHYECKOIO | U cJadya MPOMEXKYTOYHOW | JIUHAMHUYECKOTO
aHa/Iu3a, reOMETpPUH, | aTTECTALIUU. IIPOrPaMMUPOBAHHUS.
JUCKPETHON MaTeMaTHKH, 5. DIIEeMEHThI TEOPUH
g depeHIaTbEHBIX MacCOBOT'0 00CTyKUBAHUSI.
YpPaBHEHUH,  TEOPETUUYECKUX
OCHOB UH(POPMATUKH,
YUCJIEHHBIX METO/IOB.
Bricokuit OIIK-6.2. Crygent ywmeet | JlekunoHHbBIE u | 1.Beenenne. OcHoBHBIE 3amaun | Tekymiuid KOHTpOIb —
YPOBEHb CaMOCTOSITEIILHO pelmars | IpakTH4eCKUe 3aHATHU, HCCIIEIOBAHUS OIIEPALIUANA. OIIpoc, KOJUIOKBUYM,
CTaHJapTHBIC pabota B ManblX Trpymnmnax, | 2.Monenu JIMHEHHOro | PacueTHo-Tpaduyeckoe
npo(ecCHOHANBHBIE 3a7aud C | MHTEPAKTHBHAS JEKIMs, | [TPOrpPaMMUPOBAHUSL. ajanue,  KOHTPOJIbHAs
IPUMEHEHUEM JUCKYCCHUSI, 3. TpaHcriopTHbIE 3a/1a4H. pabora.
€CTeCTBEHHOHAYYHBIX 3HAHMM. | caMocTosATenbHass  pabota | 4. Monenu HEJIMHEWHOT O u
Ymeer HCIOJIb30BATh | 00yYaroIMXCsl, MOATOTOBKA | JAMHAMHYECKOTO
OCHOBHBIE TEOPEMBI M| U cAada NPOMEKYTOUHOHM | MpOrpaMMHPOBAHMUSL.
GopMysbl  MaTEMaTHUYECKOI'O | aTTECTALUU. 5.051eMEeHTBl  TEOPUM MacCOBOTO
aHaamu3a, r€OMETpUH, 00cTyKUBaHUSI.
JIUCKPETHOU MaTEeMaTUKH,
QG epeHIaIbHbIX
yYpaBHEHUH, TEOPETUYECKUX
OCHOB UH(POPMATUKH,
YHCJIEHHBIX METOJIOB.
Braoeem
bazoBelii OIIK-6.3. Crynmentr BiazgeeT | JIeKIIMOHHBIE u | 1.Beenenue. OcHoBHBIC 3anaud | TeKymuid KOHTPOIb —
YPOBEHb OCHOBHBIMU HaBBIKAMM | [IpaKTHYECKHE 3aHATHA, UCCIIEI0BAHNS OIIEpaLIUH. ompoc, KOJLTOKBUYM,
IIPOBEACHUS MHXCHEPHBIX | paGoTa B MamblX Trpymmax, | 2.Mozjenn TMHelHoro | PacueTHo-rpaduueckoe
pacyeTos OCHOBHBIX | yHTEpPAKTHBHAS JIEKIHsl, | MPOrPAMMUPOBAHUSL. 3ajaHue,  KOHTPOJIbHAA
TnoKa3aTenen IIACKYyCCu, 3. TpaHncnopTHBIE 3a1a4H. pabora.
PE3yIbTATUBHOCTH CO3JaHUA U | camocTosiTeNnbHas — pabota | 4. Moaenu HEJIMHEWHOT O u
NPUMCHCHHUA o0ydJaronmxcsi, MOJAroTOBKA JTUHAMHIYECKOTO
MHQOPMAIMOHHBIX CHCTEM H |y chaya IIPOMEXKYTOUHOH | HPOrpaMMHpPOBAHHS.
TeXHgnomﬁ, HO  JOMOYCKaCT | grTecTalivu. 5.05IeMEHTBl TEOPUU MacCCOBOTO
OILLINOKH.

00CTy)KUBaHUSI.




Cpennuii OlIK-6.3.  Crynent  Buaneer | JIeKUMOHHBIE u|l Beenenue. OcHoBuble | Tekymmi  KOHTpPOIbL  —
YPOBEHb SHAaHMAMM  BCEIO  M3YHUCHHOIO | mpaKTHUYCCKUC 3aHATHSA, | 3aJa4yu HCCIIeIoBaHus | OIpoc, KOJLIOKBHYM,
MaTepuana, BIaZeeT HABBIKAMH | naGora B MaiblX TIPYINAX, | OINCPALHil. pacueTHO-TpaduIecKoe
HPOBEACHUA WHKCHEPHBIX | yyrepakTHBHAS Jekuust, | 2. Mopenu JMHEWHOro | 3alaHue,  KOHTPOJIbHAA
pacyeroB OCHOBHBIX | npckycens, IPOrPAMMHUPOBAHHSL. paborTa.
IOKa3aTCicu caMmocTosiTeNbHas — pabora | 3. TpaHcropTHbIC 3a1a4H.
pE3yJITATHBHOCTH CO3MAHUA U | oGygarommxcst, MMOArOTOBKaA | 4. Mojenu HEIWHEWMHOTO |
HPUMCHCHUA M clada TPOMEKYTOYHOH | JTUMHAMHUYECKOTO
MHQOPMAIMOHHEIX CHCTEM M | grrecTrariy. POrPaMMHPOBAHHS.
TCXHOJIOTHH. 5. DNEeMEHTHI TEOpUU
MacCOBOT0 00CITy)KHBAHUS.
Bricokuii OIIK-6.3. Crymenr BuanmeeT | JIEKIIMOHHBIE u| l. Beenenue. OcnoBHbie | Tekymuii KOHTpoOJIb —
YPOBEHb KOHIIENTYalbHO-TIOHATHHHBIM MPaKTUYCCKUE 3aHATHA, 3a1a4yu HCCIIeJOBaHus | ONpoc, KOJUIOKBUYM,
almapaToM, Hay4HbIM SA3BIKOM H | naGoTa B MalbIX TPYIINax, | OICPAI[HiA. pacdeTHO-Tpaduieckoe
TCPMHUHOTIOTHEH UHTEPAKTUBHAS nexkuus, | 2. Mogenu NUHEHHoro | 3a1aHUe,  KOHTPOJIbHAs
MpoQecCHORATEHOK JTUCKYCCHS, MIpOrpaMMHUPOBAHUSI. padora.
JIEATEIIbHOCTH. Buageer
caMmocTosiTeNibHass ~ pabora | 3. TpaHcnopTHbIE 3a1a4H.
HaBBIKAMHU NIPOBEICHUS .
00y4YaroNuxcs, MOAroToBKa | 4. Mojenu HEIMHEHHOTO H
WH)KEHEPHBIX pacueToB N
. | ¥ cmada TPOMEKYTOYHOW | JMHAMUYECKOTO
OCHOBHBIX nokazaresiein
aTTeCTaIlHH. IPOrPaMMHUPOBAHUS.
pE3yJIbTATUBHOCTH CO3JIAHMSI U 5 S EMEHTEL —

MIPUMEHEHUS
WH(OPMALIMOHHBIX CHUCTEM H
TEXHOJIOTUH.

MaccoBOI'0 00CTYKUBaHUS.




Tabmuma 3

2. MTEPEYEHb OUEHOYHbIX CPEACTB®

Ne | HaumenoBaunue
OLICHOYHOTI'O
CpeacTBa

XapakTepHucTrUKa OLIEHOYHOT'O CPE/ICTBA

[IpencraBnenue oneHouHoro cpencrsa B POC

1. | Ompoc

CpeicTBO KOHTPOJIS YCBOCHHUS yU4eOHOI0 MaTeprajia TeMBI,
pasjelna WM pa3aeiioB AMCIMILINHBI, OPIraHU30BaHHOE KaK
y4eOHOE 3aHATUE B BUJIE COOCCEIOBAHMSI ITPETIOIaBATENIsS C
00y4aroIuMUCs.

Bormpocs 1o Temam/pasnenam AUCITUTUTMHBI

2. | KomnmoxBuym

CpencTBO KOHTPOJIS YCBOCHUS yUeOHOTO MaTeprasa TeMBI,
paszena Win pas3/ieiaoB AUCHUILUINHBI, OPraHH30BaHHOE KaK
yueOHOe 3aHATHE B BHJIE COOECEIOBaHUS MPETIOAABATEINS C
o0yJaromuMucs.

Bompocsr o Temam/paszienaM JUCIUILTAHBI

3. | KonrponbHas
pabota

Cpe,I[CTBO IIPpOBECPKHU YMeHI/Iﬁ IMPUMCHATD ITOJIYUCHHBIC 3HAHU A
JJI PEIICHUS 3a4a4 OIIPCACIICHHOIO TUIIA 110 TEME UJIN pa3acily

Komrmrext KOHTPOJIbHBIX SaI[aHI/Iﬁ 110 BapuaHTaM

4. 3auer

CpencTBo, MO3BOJISIIOIIEE OLICHUTh 3HAHUS, YMEHUS, HABBIKU
oOydJaromierocs 1o yueOHoW MUCIUILIMHE U OTIPEETUTh
YPOBEHb OCBOCHUSI KOMITETCHIIUH.

Bompocs! k 3auety

® VKa3bIBAOTCS OLIEHOYHbIE CPEJICTBA, IPUMEHSIEMBIE B XOJI€ Pean3aiu padodeil IporpaMMbl JAHHON JUCLIUILTHHBL.




3. OIMUCAHUE MOKA3ATEJIEI U KPUTEPUEB OLIEHUBAHUA KOMIIETEHIIUI

OueHuBaHue pe3ynbTaToB 00yUeHUs Mo JUCHUILTHHE «MaTeMaTHKa» OCYIIECTBISIETCA B COOTBETCTBUU ¢ [lookeHneM o TekyieM KOHTpoJie
YCIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallui O0y4YarOIUXCsl.

[IpeaycMoOTpeHsbl caeAyoIre BUABI KOHTPOJIS: TEKYIUNA KOHTPOJIb (OCYIIECTBICHUE KOHTPOJIS BCEX BUJIOB ayIUTOPHOM U BHEAYTUTOPHOU
JeSITeIbHOCTH 00Y4ar0IIerocs ¢ 1eJb0 MOTYYeHUs IEPBUYHON MHPOPMAIMH O XOJ€ YCBOCHHUS OT/IEIbHBIX 3JIEMEHTOB COJICPKaHUS JUCIMILTUHBI) U
MIPOMEXKYTOUHAsI aTTeCTAIMS (OLIEHUBACTCS] YPOBEHDb M Ka4€CTBO MOATOTOBKH IO JUCIMUIUIMHE B LIEJIOM).

[Tokazarenu U KpUTEPUHU OLICHUBAHUS KOMIIETEHIINH, (DOPMHUPYEMBIX B MPOLIECCE OCBOSHUS JAHHOM JIUCUUIUIMHBI, OMUCAaHbI B Ta0I. 4.

Tab6nuia 4.



Kon YpoBeHb ocBoeHus | Huaukatopel Kpurepuu ornieHuBaHus pe3yabTaTOB O0yICHHS
KOMITETEHIIMH | KOMIIETEHIIUU JOCTUKEHUS
KOMITIETEHIINH
3Haer
OIllK-1 Henocrarounsriit yposens | OIIK-1.1. He 3naem 3umayumenvHoti wacmu mamepuana Kypcd, He CnocobeH camocCmosimenbHo
OrleHKa «HE3aYTEHO 8b10€151Mb 21ABHbIE NONONHCEHUS 8 U3YUEHHOM Mamepuane OUCYUNTIUHDL.
ba3oBbIi1 ypoBeHb OIlIK-1.1. 3naem mne menee 50 % ocHo8HO20 Mamepuana Kypca, OOHAKO UCHbIMblEaem
OI.[CHKa «3a4TEHO)). 3ampy()HeHuﬂ 6 €20 NPUMEHERUU.
Cpennuii ypoBeHb OIlK-1.1. 3Haem ocHOBHYIO uacmb Mmamepuanra Kypcd, CHOCODEH NPUMEHUMb U3)VYEeHHDbLUL
OlLleHKa «3aUTEHOY. mMamepuan Ha Npakmuke, UCNbIMbIEAEN He3HAUUmenbHble 3ampyOHeHUsl 6 peueHuU
3a0au.
Bricokwuii ypoBeHb OIIK-1.1. Ilokaszvieaem 2nybokoe 3HaHue U NOHUMAHUE MAMepuand, CnocobeH NpuUMeHUms
OlLIeHKa «3aUTEHOY. U3YYeHHbIU Mamepuan Ha npaKkmuxe.
Ywmeer
ba3oBbIil ypoBeHb OIIK-1.2. Ymeem e6ocnpouzeecmu Hne memee 50 % ocHosHO20 mamepuana Kypcd, OOHAKO
ucnwvimuleéaem 3ampyOHeHusi NPU peueHulu NPaKmu4yeckux 3a0ay.
Cpennuii ypoBeHb OIlK-1.2. Ymeem pewamv cmanoapmuvie npogheccuonanvhvie 3a0auu ¢ - NPUMEHEHUeM
NOJYYEeHHbIX 3HAHULL, UCNbIMbIBAEm He3HAYUMeNbHbLe 3aMPYOHEHUs 8 peuleHUU 3a0ad.
Beicokuii ypoBeHb OIIK-1.2. Ymeem pewamv cmanoapmuvie npogheccuonanvnvie 3a0auu ¢ NpUMEHeHuem
NOJIY4eHHbIX 3HAHULL, NoKa3zvleaem 21y00Koe 3HaHUe U NOHUMAHUe Mamepuaid, CnocooeH
peuums 3a0ayy npu usmMeHeHuu GopmyaIuposKu.
Bnaneer
BbazoBerii ypoBeHb OIIK-1.3. Cmyoenm 6nadeem OCHOBHbIMU HABLIKAMU MEOPEMU4ecKko20 U NpaKmuyecko2o
NpUMEHeHUss ~ Memooo8  AHANUMUYECKOU  2eoMempuu, JTUHEUHOU  aneebpvl U
Mamemamuyecko2o auanuza. Hmeem HecucmemamuzuposanHvle 3HAHUS OCHOBHBIX
Ppaszoenos OUCYUNIUHDL.
Cpennuii ypoBeHb OIlK-1.3. Cmydenm 6nadeem 3HAHUAMU B6CE20 U3YYEHHO20 Mamepuand, 6raoeem HAaABbIKAMU
meopemu4ecko2o U npaKkmuiecko2o NPUMeHeHUs Memooo8 AHATUMUYecKoll 2eoMempu,
JUHeUHol aneebpbl U Mmamemamuiecko2o avanuza. Hcneimvieaem HesHauumenbHule
3ampyOHeHUs. 8 peuleHUU 3a0ay.
Bricokuii ypoBeHB OIlK-1.3. C60000HO 61a0€em HABLIKAMU MEOPEeMU4ecKkoco0 U NPAKMu4ecKkoeo npuMeHeHUs.




Memooo8 aHANUMUYECKOU 2eOMempuu, JAUHEeUHOU aleedpbl U MAmMemMamuyecko20
amanuza, nokasvigaem 21Y0OOKOe 3HAHUE U NOHUMAHUE U3YYEeHHO20 Mamepuand.
Cmyoenm enadeem KOHYeNMyaibHO-NOHAMULUHbIM ANNAPAMOM, HAYYHbIM S3bIKOM U
mepmunoa02uell nPpopeccuoHaIbHOU OesimerbHOCHU.

OIIK-6

3HaeT
Henocrarounsriii yposens | OI1K-6.1. He 3naem 3uauumenvHoli wacmu mamepuana Kypca, He CnocoOeH camoCmosmenbHo
OIleHKA «HE3aYTCHOY. 8b10€1AIMb 21ABHbIE NONONCEHUS 8 U3YUEHHOM Mamepuane OUCYUNTUHBL.
ba3oBsIil ypoBeHb OIIK-6.1. 3uaem ne menee 50 % ocHO8HO20 Mamepuana Kypca, OOHAKO UCHbIMbIEAEm
OI_IGHKa «3a4YTEHO). 3ampy()HeHu}l 6 €20 NPUMEHEHUU.
Cpennuii ypoBeHb OIIK-6.1. 3Haem ocHO8HYIO uacmb mamepuanra Kypca, CHnocodoen NpuMeHumsv U3yYeHHbll
OIleHKA «3aUTEHO. Mamepuan HAa NpaKmuke, UCNbIMbIBAEN He3HAUUMmMeNlbHble 3ampyOHeHUs 8 peuleHuU
3a0au.
Bricokuil ypoBeHb OIIK-6.1. Ilokaszvieaem 2nybokoe 3Hanue U NOHUMAHUE MAMepuand, CnocobeH NpuUMeHUms
OI_IGHKa «3a4TEeHOY. I/l3yli€HHblZZ mamepuail Ha npakmuke.
YmMmeer
ba30BbIi1 ypoBeHB OIIK-6.2. Ymeem eocnpoussecmu ne memnee 50 % ocHoéHo20 mamepuana Kypca, OOHAKO
ucnsimuleéaem 3ampyOHeHuUs: NPU peueHur NPaKmu4eckux 3a0au.
Cpennuil ypoBeHb OIIK-6.2. Ymeem pewamv cmanoapmuvie npogheccuonanvhvie 3a0auu ¢ npuMeHeHuem
NOJIYYEeHHbIX 3HAHULL, UCNbIMbIEAEm He3HAYUMeNbHble 3amMPYOHEeHUs 8 peuleHUU 3a0ay.
Bricokuil ypoBeHb OIIK-6.2. Ymeem pewamv cmanoapmmuvie npogeccuonanvuvie 3a0auu ¢ - npumMeHeHuem
NOJYYeHHbIX 3HAHULL, NoKa3bleaem 21y00Koe 3HaAHUe U NOHUMAHUe Mamepuand, Cnocooen
peuums 3a0a4y npu usMeHeHuu GopmyiuposKu.
Bnaneer
bazoBblil ypoBeHb OIIK-6.3. Cmyoeum 6nadeem OCHOBHbIMU HABLIKAMU MEOPEmu4ecKko20 U NpaKmuidecKko2o

NpUMEHeHUss  Memooo8  aHANUMUYECKOU  2eoMempuu, JTUHEUHOU  aneebpvl U
Mamemamuyeckozo auanuza. Hmeem HecucmemamuzuposanHvle 3HAHUS OCHOBHBIX

Ppazoenos OUCYUNIUHBL.




Cpennuii ypoBeHb

OIIK-6.3.

Cmydenm 6nadeem 3HAHUAMU B6C€20 U3YYEHHO20 MAmepudnd, 6idaoeem HABLIKAMU
meopemu4ecko2o U npaKmuiecko2o NPUMeHeHUs Memooo8 AHATUMUYECcKoll 2eoMempu,
JIUHENHOU aneebpvl U Mamemamuiecko2o ananusa. Hcnvimvléaem He3HAYUMENbHbIE
3ampyOHeHUs. 8 peuleHUU 3a0ay.

Bricokuii ypoBeHb

OIIK-6.3.

C80000HO 61a0€em HABLIKAMU MEOPEeMUUecKko20 U NPAKMUYEcKoe0 NpUMeHeHUs
MEMOO08 AHAIUMUYECKOU 2eOMempuu, JUHEUHOU aneebpbl U MAmemMamuiecKo2o
amanusa, nokasvieaem 21yO00Koe 3HAHUe U HNOHUMAHUE U3VHeHHO20 Mamepuand.
Cmydenm 6nadeem KOHYENMYanibHO-NOHAMUIUHBIM ANNAPAMOM, HAVYHLIM A3bIKOM U
mepmunoa02Uell NPopecCcuoHanbHoOU OessmerbHOCHU.




4. MeTtoau4yeckue MaTepUaJibl, ONpeAesaonue Npoueaypbl
OLICHUBAHUS Pe3yJabTATOB 00y4eHU S

3ananus B gopme onpoca:

Onpoc wucnonb3yercs Uid TEKYIIEro KOHTPOJIsS YCHEBAEMOCTH OOydaroluXcsl I10
JUCIUIUIMHE B KadyecTBE IMPOBEPKHM pE3yJIbTaTOB OCBOEHHUs Marepuaia. Kaxaomy cTyneHTy
BbIJIa€TCSl CBOM COOCTBEHHBIH, Y3KO C(OPMYIUPOBAHHBII Borpoc. OTBET JOJIKEH ObITh YETKUM
U KpaTKUM, COJEp>KallliM BCE OCHOBHBIE XapaKTEPUCTHKU OMHCHIBAEMOro moHATusA. B cBoem
OTBETE CTYACHT JIOJDKEH IMOKa3aTh YMEHHUS IMPOCIECKHUBATH MPUYHMHHO-CIECICTBEHHBIC CBSI3U U
HABBIKU PAaCCYKJICHHI U JOKa3aTeJIbCTBA.

5. MaTepnaﬂm AJIA TIPOBEACHHUS TEKYIICI0 KOHTPOJISA U HpOMe)KyTOqHOﬁ
arTrecranmmmu

3ananus B popme onpoca

Paznen 1. Beegenue. OcHOBHBIE 321241 HCCJICI0BAHNS ONePALUIi.
1) TlpeameT ucciaea0BaHUS ONEpPAIIUii.
2) OCHOBHbBIC MOHSTHUS U METOJIBI.
3) Krnaccugukanust 3a1a4 HCCIIeIOBaHHS ONISPALIHA.
4) MaremMaTH4ecKasi MOJICINb 3a/1aul UCCIICI0BAHHS OMIePALIUii.

Paznes 2. Moaeu JIMHETHOT0 NPOrpaMMHPOBAHHUS.

1) DkoHOMHKO-MaTeMaTHyecKas MoJeib 3aaauu JII1.

2) Kanonuueckas u crangapTHas ¢popMa 3afaqd JTHHEHHOro nporpamMmmupoBatus. LleneBas
GyHKIMS, 00J1aCTh JONYCTUMBIX PElIeHUH, KpuTepru 3)PEeKTUBHOCTH.

3) 3amaua 00 UCIOIB30BAHUN PECYPCOB, 3a/1a4a O 3arpy3ke 000py10BaHHUS.

4) DneMeHThl TEOPUH BBIMYKIBIX MHOXXECTB B N-MEpHOM mpocTpaHcTBe. OOmMiA BUJ
JIOTTyCTUMOM 00J1acTh. ba3sucHbIe pereHus: CUCTeM.

5) OmnopHble peuieHus, TUHHUSA YpOBHS IeneBod ¢yHkiuu. ['paduyeckas mHTEpHpeTamms
pelIeHus 3aJa41 C ABYMs IEPEMEHHBIMMU.

6) OOuwme cBoiictBa pemennii 3aaau JIII. Teopembr 00 yrioBEIX TOUKaX.

7) AHanu3 Ha 9YyBCTBUTEIBHOCTH, PAHUIIBI POCTA NIEPEMEHHBIX.

8) IlpeoOpazoBanue ueneBoir ¢ynkuun. Kpurepum ontumansHoctd B 3JIIT  mpwm
orpezieNIeHuU MaKCUMyMa/MUHUMYMa 11eJIeBOM PyHKIIUHU.

9) CuMIUIEKCHBII MeTOI. BhIposKaeHHbBIC pelICHUSI.

10) YcnoBust €IMHCTBEHHOCTH peliieHus. Moienu 1eJI04YuCIIEHHOTO TPOrPaMMHUPOBaHHSI.



Paznen 3. TpancnopTHbIe 32124 H.

1)ITocraHOBKa 3ama4ym, MaTpuua 3arpar, 1eiaeBas QyHKius. OTKpbITas U 3aKpbITas MOJCIb

TPAaHCHOPTHOM 3a1auu. 3a/1a4a 0 Ha3HAYCHUSX.
2)CTpyKTypa MaTpHIlbl CHCTEMbI OTPAHUYCHU.
3)Oco0EHHOCTH CUCTEMBI OTPAaHUYECHHUI.

4)Teopema o panre. HayanbHble OMOpHBIC pelieHUs. METOI «CeBepo-3amagHoroy» yria H

MHHHMAaJIbHOH CTOMMOCTH.

5)Kpurepun onTHMAaIbHOCTH 0a3UCHOTO PACIIPEIC/ICHHs MTOCTABOK. DKOHOMHUYCSCKHUN CMBICIT

OLICHOK KJIETOK.
6)ITocTpoeHue ITUKIIOB B MaTPHIIC TOCTABOK. METO 1 OTEHIIHAJIOB.

7)TpancnioptHast ceTb. TpaHCHOPTHBIC 3alayd C OrPAaHMYCHUSMH HA MPOMYCKHYIO

CIIOCOOHOCTB.
8)IIpumenenue Teopun aBoiicrBeHnocty 3JII1.
9)BeHrepckuit METO/1 peIIeH s TPAHCIIOPTHOM 3a1auH.
10) HaxoxieHre KpaTdaiiiero MapuipyTa.

Pa3nes 4. Mogeiu HeJTMHEHHOTO ¥ TMHAMHMYECKOI0 POrPAMMHUPOBAHHS.
1) TlocraHOBKA 33]a4K HEITMHEWHOTO NPOrPAMMHUPOBAHUSL.

2) TlpousBoxactBeHHas GyHKuuUs. JIOKAIBHBIHN, TTI00aIBHBIN M YCIOBHBIN SKCTPEMYM.

Heo6xonuMmble 1 10OCTaTOUHBIE YCIOBUS SKCTPEMyMa.
3) VYpaBHenus cBszu, pyHkius Jlarpanxa.

4) Beiykisle QyHKIHUH, UX CBOicTBa. [Ipor3BO/iHAS 10 TAHHOMY HAMPABJICHUIO U

TPaJUEHT.

5) Kpurepuit CunbBectpa. DKCTpeMabHbIe CBOWCTBA peleHuii 3aiau BIT. Meton

KYCOYHO-JIMHENHON annpoKCUManuu. ['paieHTHbIE METOIBI.
6) 3amaua mapaMeTpUYECKOro MpOrpaMMHUPOBAHHS.
7) MHoromarossie onepamnuu. 3aada ONTUMaIbHOTO YIPABICHUS.

8) PekyppeHTHBIC COOTHOLICHU. Y paBHEeHUsI beiiMana. YCIoBHAsS ONTHMHU3ALUSL.

9) PacmpeseneHne HHBECTUIMIA MEXTY TIPEAIPUATHSIMU.
10) 3aga4a o 3ameHe 000pyJOBaHUS

Pa3nen 5. DjieMeHTBI TEOPHUH MACCOBOI0 00CTY:KMBAHUS
1) IMpoueccer obcmykuBanus. [Tokazarenu 3¢ HeKTHBHOCTH.
2) Knaccudpukanus CMO.

3) TIporiecchl ¢ AUCKPETHBIM M HETIPEPHIBHBIM COCTOSIHUEM.
4) TloTokH COOBITHIA.
5) YcinoBue cTalimOHapHOCTH MOTOKA.
6) I'pad ciyuaitHoro nmporuecca.
7) IpenenbHbIe BEPOSITHOCTH COCTOSTHUI.
8) OnHOKaHaNbHBIE 1 MHOTOKaHAIBHBIE CHCTEMBI.
9) CMO ¢ 0TKa3aMH | C OKUJTaHUEM.
10) IIpomeccs! rudeny U pa3MHOKEHHS.

Kontponupyemsie komnerenuun: OIIK-1, OITK-6.
Oyenra Komnemenyutl OCyWecmeasiemcs 8 Coomseemcmauu ¢ maoauyet 4.



PacueTrHo-rpaduyeckoe 3a1anue

3aganme 1. IlpoBecTu naBe HUTEpaluu METOJOM HAUCKOPEHLIEro cCIycka B 3ajaue
HEJIMHEHHOTO MporpaMmupoBanusi 0e3 orpanumueHuil. Haumnas w3 umcxogHoit touku X0 =
(x2, x2) =(0,1) wu Haxons ogHOMEpHBIE MHHMMYMBI HAa KaXKIOH MTEpAllUM aHAIUTHYECKH,
UCTIONB3Yysl HEoOXOIMMOE YCJIOBHE CYIIECTBOBaHHME OHKCTpemyMa. Ilokazate Ha rpaduke
HANpaBJICHUS! CITyCKa M IOCIEIOBATEIbHBIC MPUOIMKEHUS K TOYKE MUHUMYyMa. BBIUMCINTH
3HAaYCHHUE 1IeNIeBON (PYHKIIUU B HCXOJHOM TOYKE U MOCIEAYIOINX MPUOIIKEHHSIX.

1) f(xy,xy) = 4x? + x% — 4x; — 2x, (min) ;

2) f(xg,x3) = 2x% + 2x5 — 2x; — 2x, (min);

3) f(x1,x3) =x% + x5 — 6x; — 4x, + 20 (min );
4) f(xq,x;) =102x; + 10 x, — 5x2 (max );

5) f(xy,x,) =5x +5x, —x% —x2 (max );

6) f(xy,x) =4x;+6x,—x2—13 (max );

7) f(x1,x3) =5x; +8x, —2x% — 2x2 (max );

8) f(x1,x3) = —6x; + 2x2 + 2x3 <min >;

3aganue 2. Jlana 3amaua ¢ HETMHEWHOW IeNeBOW (YHKIMEH W JHMHEHHOW CHUCTEMOM
OTpaHUYECHUM.
Hcnonb3ys rpaguueckuii MeTo1, HAlTH IJ100aibHbIe SKCTPEMYMBbI () YHKITMH
L= (x; +a)*+ (x, + b)?
IPU OTPAaHUYEHUSX:

a11%1 + ag2x; < by;
az1X1taxx; < by;

X%, =0

3HaueHus KO3PPUIMEHTOB 11eeBON QYHKIIUU U CUCTEMBI OTPaHUYEHU:

Ne BapuanTa 1 2 |3 |4 |5 |6 |7 (8 |9 |10
[TapameTpsl
a S5 |6|-1 |-2|-3|-1|-3]-2|-2]1
b 4 |-2(-1 |-1(4|-1{-1]-6|-2]-1
aqq 5 2 |5 |2 |3 |3 |3 |3 |6 |6
aq; -4 |5 |4 |5 |8 |5 |8 |5 |7 |7
b, -20 120 |-20 120 (2415|2415 |42 |42
axq 3 2 |3 |2 |4 |5 |4 |5 |3 |3
Ay 2 1 |2 1 |7 |3 |7 |3 |-2]-2
b, 30 10|30 (10|28 15|28 |15|-6 | -6




3ananue 3. J[ByM npeanpusTUSM Ha MATH JIET BBIJCICHBI cpecTBa B Koiaudectse a=2000
neH. en. I3BECTHO, YTO JIOXOJ OT X €IUHHI] Ha TIEPBOM Mpeanpustiuu paseH f1(x)=5x, oT y JeH.
eauHuI] Ha BTOpoM npeanpusituu — f2(y)=6y neH. exnumuun. K KOHIly roma ocTtaTOK CpencTB
paBeHn cootBeTcTBeHHO ql(x)=0,8%, q2(y)=0,3y. Kak pacnpenenuts cpeacTBa MEXKIY
OPEANpPUATHIMHA, YTOOBI 0O moxox Obul HanbonpmuM? PemmTh 3amady MeETOAOM
JTUHAMHYECKOT0 TPOrPaMMHUPOBAHHUS.

3aganmue 4.

1)HaiiTi HIKHIOKO [IEHY aHTArOHHCTHYECKOU UTPbI ¢ (yHKImeil Borpoima Wy (x,y) =
x—2xy+y, (x,y) €[0,1] x [0,1].

2)HaiiTn HamIyqImui rapaHTUPOBAHHBIN Pe3ybTaT I UTPOKA 2 B aHTarOHUCTUYECKOMN
urpe, 3ajanHoit Ha kBaapate [—1,1] X [—1,1]; W,(x,y) = 2x2 — y.

3)HaiiTi BEpXHIOO [IEHY aHTarOHUCTHYECKON UIPbI ¢ (yHKIMeH Boiurpbima Wy (x,y) =
(2x =), (x,y) € [0,1] x [0,1].

4)HaiiTn HauTy4IIMid rapaHTUPOBAHHBIM pPe3yabTaT /Uld UTPOKa 1 B aHTarOHUCTUYECKON
urpe, 3ajanHoii Ha kBaapate [—1,1] X [—1,1]; W,(x,y) = (y — x)2.

3apanmue 5.
Haiitu Tpaduuecku pemieHne 3aaadydl BBHITYKJIOTO MporpamMmupoBaHus. COCTaBHTH (QYHKIIUIO
Jlarpan»a v HaliTH €€ CEJIOBYIO TOUKY.

Z(xq1,%,) = 2 — x¥ — 2x% > max;

X, < 4 — x2;
x1+x221;
x120;x221.

3aganue 6.
3aa4yn BBITYKJIOTO IPOrPaMMHUPOBAHUS PEIIUTh METOJJOM KYCOUHO-TMHEHHOM armpOKCUMAIIUH.
1) (Z(x1,x2) = (x; — 3)* + 2(x — 2)* - min ;

X, +4x, < 16;
3x1 + Xy < 15,
x1 = 0;x, = 0.

2) Z(x1,x,) = x, — x? > max;

2x, +3x2 < 3;
0<x,<2/3
Xy 20

3aganmue 7.

B npennoxeHHON AUHAMUYECKON MOJenH M3 HadalbHOro NmyHKTa (1) B koHeuHbId MyHKT (11)
3aJjaHa CTOMMOCTb NpOe3J]a MEXAY OTIEIbHBIMH ITYHKTaMU TpaHCHOpTHOW ceTH. Wmeercs
HECKOJIbKO MapIIPYTOB IO MpPOE3Aay, MPEACTaBICHHBIX B cooTBeTcTBYomeH Tadmuue (T(i))).
HeoGxoauMo ompenenuTh ONTHUMAIbHBIA MapmipyT mnpoe3ga w3 myHkTa 1 B myHkT 11 ¢
MUHHMAaJIbHBIMH TPAHCIIOPTHBIMU PACXOJAMHU.
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Kontponupyemsie komnerennuu: OIIK-1, OIIK-6.
Oyenxa komnemenyutl OCyWecmeasiemcs 8 cCoomeemcmasuu ¢ maonuyet 4.

KonTpoabHasi padora

1. OcHOBHBIE 32/124M HCCJIEI0BAHUS ONePALMii.

1. OnTuManpHOE pelieHre KJIacCHYeCcKOl 3a1a4u MoTpeOIeHus: 00ecIieYnBaeT
a) MakCUMYM (YHKITUU TIOJI€3HOCTH (11eJIeBOM (hyHKITHH )
0) MUHUMYM (YHKITUU TTOJIE3HOCTH
B) TIOCTOSIHHOE 3Ha4YeHHE (DYHKIUU MOJIE3HOCTU

2. 'pynna nepeMeHHbIX CUCTEMBI OTPAaHUYEHUH 3a7jaul JINHEHHOTO POrpaMMUPOBAHUS
x;,1 < i < k oOpa3yet 6a3uc npu yCIoOBUH
a) MUHOP MaTpULbl KOAQPHUIMEHTOB IPU NEPEMEHHBIX X; HEOTPULATEIbHBIIHI
0) MHHOP MaTPHIILI KOAPPHUITUEHTOB TP MEPEMEHHBIX X; OTJIHYEH OT 0
B) mepeMmeHHble X;, 1 < i < kBXOAAT B BBIpOKCHHE IIENEBOW (YHKIHUU C
HEHYJIEBBIMH KOA(PPUIIHEHTAMH

3. IlepeceucHue BBIMYKIIBIX MHOKECTB B R™
a) SIBJIIETCS BBIMYKIIBIM MHOXECTBOM;
0) sIBJISIETCSl OTPAaHUYCHHBIM MHOYKECTBOM;
B) HE COJICPIKUT YIIIOBBIX TOUEK MHOXKECTB;
') HE COZIEP’KUT BHYTPEHHUX TOUYEK MHOXKECTB

4. MHO€eCTBO JIOIYCTUMBIX PELICHUH 3aJaud JMHEHMHOI0 IpOorpaMMHUpPOBaHUs
a) COCTOUT TOJIBKO U3 YITIOBBIX TOUEK MHOXKECTB
0) siBNIsI€TCS HEOTPAaHUYEHHBIM
B) SIBJISIETCS BBIMTYKJIOHN JIMHEHHOW KOMOMHAIIMEH yTIOBBIX TOUYEK

5. JInang ypOBHH 3aJa4Yy OIITUMHU3ALINN OHpe,Z[eJ'ISIeTCH yCHOBI/IeM
a)F(x) = Fnax Win F(X) = Fnin

0)F(x)=C; B)F(x)=0; 1r)F(x)<0;

6. YcnoBue F(X*) = G(Y™) st napsl IBOMCTBEHHBIX 3a1a4

a) SIBJISIETCS JOCTATOYHBIM YCIOBHEM ONTHMAIBHOCTH perieHnid X, Y™

0) sBJIsIETCS. HEOOXOUMBIM YCIIOBHEM ONTUMAIBbHOCTH pemeHuit X*, V™

B) SBJSIETCA JOCTATOYHBIM YCJIOBHEM OTPAHMYEHHOCTH OOJACTH JOMYCTUMBIX
pereHuit odenx 3amad

7. Yuciio orpaHU4YEeHU TPAHCIIOPTHOW 3a/1a4u

a) paBHO CyMME 4YHMCJa MOCTAaBUIMKOB U MOTpeOuTeneil; 0) He MEeHbIIe CyMMBI
Yuclia TOCTAaBUIMKOB U MOTpeOUTENEeH;

B) paBHO YMCITy 0a3MCHBIX TEPEMEHHBIX;

') paBHO YHMCIIy CBOOOJIHBIX IEPEMEHHBIX;

8. Pacmipenesienue mocTaBoK SIBJISIETCSI ONTHMATIBHBIM ITPH BBITIOJTHEHUH KPUTECPUSI:
a) OIIEHKU CBOOOHBIX KJIETOK MPUHUMAIOT OJIMHAKOBBIC 3HAUCHUS;
0) cymiecTByeT cBOOOHAS KJIETKA C IMOJIOKUTEIHLHOMN OIIEHKOM;
a) OIICHKU BCEX CBOOOHBIX KJIETOK HEOTPHUIATEIILHBI,



9. Ilyts L B cereBOM rpaduke sIBISETCS KPUTHYECKUM, €CIIU
a) L— Hanbosnee npooKuTENbHbBIN NOIHBIN YT,
0) L cocTrout u3 HauOOJBIIIETO YKciia paboT;
B) L— Haubonee npo10KUTENbHBIA 3aMKHYTHIH ITyTh

10. 3agada BEIMYKIIOTO MPOTPAMMHUPOBAHUS C OTPAHUYCHHOHN 001acThio pemenuii D
a) UMEET eJIMHCTBEHHOE PEIIICHUE;
0) umeer penieHue Ha rpanuie oodnactu D;
B) UMEET pelleHne BHyTpHu obaacTtu D;
') UIMEET BBIITYKIJIOC MHOKECTBO PEIICHHIA

2.2.2. Moaeyu JIMHEHHOT 0 POrPAMMHUPOBAHMS.
Bapuant Nel

1. CocraButb 9KOHOMHUKO-MaTEMAaTHYECKYIO MO/JIEJIb 3aJauu.
ToproBas opranuzanys IJIaHUPYET peaaru3aluio M0 JABYM TOBApHBIM TPYMIaM, 0 KOTOPbIM
BoizesieHbl ol 800ThIC.py0. 1 S00THIC.py0. YpOBEHD TPAHCIOPTHBIX M3AEPKEK IO 3THM
ToBapaM coctaBiasieT 1% u 2% COOTBETCTBEHHO, YPOBEHb H3IEPIKEK, CBSI3aHHBIX C
XpaHEHUEM TOoBapoB, — 2% u 1%, ypoBeHb npubdsuin — 3% u 2%. [IpenenbHo gonmycTUMBbIe
pacxo/ipl, CBSI3aHHBIE C IEPEBO3KONM M XpaHEHHWEM TOBapoB, paBHbI 25 Thic.pyd. u 29
TBIC.pYO. C yueroM 3aKymKud TOBapOB CBEpPX BbIACIEHHBIX (OHIOB ONPEIEIUTH
ONTUMAJIIBHYIO CTPYKTYpPY TOBapooOOpoTa, 00eCHeunBalollyl0 OpraHu3alii MaKCUMaJIbHYIO
pUOBLIb.

2. CdopmynnpoBaTh yCIOBHE, IPU KOTOPOM Touyka X N-MEPHOro MPOCTPAaHCTBA
SIBJISICTCS BBIMYKJION JTMHEHHON KOMOMHAIEeH Touek X (1), X (2), e, X O

3. Ompenenuth 00JIaCTH [JOMYCTUMBIX pPEIICHUH JBONCTBEHHOM 3ajauu, eciu
neneBast QyHKIMS UCXOIHOM 3a/1a4l HE OTpaHUuEHa.

4. Tloctpoutsb Bce 0a3UCHBIE TOMYCTUMBbIE PEILICHUS CUCTEMBI OTPAHUYEHU I

3x1 + x5 —x3 =2,
{xl —4x, + x4 = 5.

Bapuant Ne2

1. CocraBUTh HSKOHOMHUKO-MAaTEMaTHYECKYIO MOJIENb 3aJauH. [Ipennpusitue
BBIITYCKAET TPU BUJA U3Aenuil. MecsiuHast mporpamMma Bbiycka coctasiseT: 2000 uznenuit
nepsoro Buaa, 1800 uznenuit BToporo Buaa u 1500 uznenuii Tpetbero Buaa. s Beimycka
U3JIENIMN UCTIONB3YIOTCS MaTepUalibl, MECAYHBIM pPacXoJ KOTOPHIX HE MOXKET IMPEBHICUTH
61000 kr. B pacdyere Ha 0AHO M3JENKME NEPBOTO BUIA PACXOAYETCA 8 KI' MaTepHalia, BTOPOro
Buna — 10 xr, Tperbero Buaa — 11 kr. OnroBas 11eHa 0IHOTO BUAA U3Jenus rnepBoro suaa 70
y. €., BTOpOro u Tpethero cootBeTrcTBeHHO 100 u 90 y. e. OnpenennTs ONTUMAIBHBIN IaH
BBIMTYCKA U3JIEHI, 00€CTIEUHBAIOIINA TPEINPUITHIO MAKCUMYM BBIPYUKH.

2. Haiitn omeHky duwncia Oa3WCHBIX JIONMYCTHMBIX PEIICHHH 3aaud JTHHEHHOTO
MporpaMMHUpPOBaHUs ¢ N IEPEMEHHBIMU, COJIepKalllei M orpaHuYEHUH.

3. Ompenenuth paHT CHCTEMBl OTpaHHYEHHUH TPAHCTIOPTHOW 3a7a4M, coAepKame 5
MOCTaBIIMKOB U 10 moTpeduTeNnei.

4. TloctpouTh Bce Oa3MCHBIE TOMYCTUMBIC PEIICHUS CHCTEMBI OTPAaHUICHHI

—2x1 + 3x, + x3 = 6,
{x1+5x2—x4 = 10.

Bapuant Ne3



1. CoctaBUTh 3KOHOMUKO-MATeMaTUYECKYIO MOJIeb 3ajauu. Panuon cocraBisercs
u3 1ByX BUJ0B npoaykToB (I1; u I1,), B KaXIblif U3 KOTOPBIX BXOAST MUTATEIbHbBIC BEIIECTBA
A, B, C. MuanMalibHOE CyTOYHOE MOTpebiieHrne nmurareabHoro Bemecrsa A pasuo 100 en.,
BeuiectBa B — 80 ex., BemectBa € — 160 exn. Llena 1 eaqunuusl nponykra II; cocrasiser
0.2 y.e. 1en nponykra II, — 0.3 y. e. KosnuecTBo MUTATEIHLHOTO BEIIECTBA KAXKIOTO BUIA
B | en. mpoayKTa MpUBEACHO B TaOIHIIE.

ITuraTensHbIE BEleCTBa CopepxaHue  IMHUTATEJIBHOTO BEIIECTBA B CAMHMIIC
MPOJYKTA, €.
I, I,
A 0.1 0.5
B 0.25 0.1
C 0.2 0.4
OmnpenenuTh ONTUMAIILHBIA PAIMOH MTUTAHUS, CTOUMOCTh KOTOPOTO OyJeT HAMMEHBIIICH.
2. CdopmynupoBaTh KpUTEpHUI ONTUMAIBHOCTH PEHICHHS B 3a/1a4e MaKCUMHU3AIUN
1eneBor (QYHKIUU.
3. Onpenenuth yCIOBHE, MPH KOTOPOM ONTHMAIBLHOE PEIICHUE JBOHWCTBEHHOU
3aJ1a4M SIBJISICTCS BBIPOIKICHHBIM.
4, [TocTpouth Bce Oa3uCHBIC AOMYCTUMBIC PEIICHHUS] CHCTEMBI OTPAaHHYCHU T

{xl—x2+X3=4,
ZX1+XZ_X4=1.

Bapuant Ned

1. CocTaBUTh YKOHOMHKO-MATEMAaTHYECKYI0 MOJEIh 3a/layuu. Pamon s
NUTAHUS )KUBOTHBIX Ha (pepMe COCTOUT U3 ABYX BHJI0B KopMoB | u |l. Onun kunorpamm kopma |
crout 70 y. €. ¥ COIEPKUT 2 €. ’KUPOB, 5 e1. OEIKOB, 2 e1. YyrIeBoAoB, 4 ea. HUTparoB. OauH
kujorpamm kopma Il ctout 30 y. e.  u comepxur 4 en. xkupos, 3 en. 6eIKoB, 6 €. yIIeBoA0B,
3 en. nurpatoB. CocTraBUTh HaubOojee JACLIEBbI palMoOH NHTaHUs, O0eCTIeYNBAOLINI
coJiepKaHue XHUPOB He MeHee 6 ex., OenkoB He MeHee 10 en., yrieBoJoB He MeHee 7 en.,
HUTpPATOB He Ooiee 12 en.

2. Onpenenuth  ycioBMe, HpU  KOTOpOM  ofOmas  3agaya  JMHEWHOTro
POTPaMMHUPOBAHUS UMEET 00Jiee OTHOTO ONITUMAIBHOTO PETICHHS.

3. Haiitn n3mMeHeHre OEeHKH CBOOOIHOM KieTKH (i, j)B TPaHCIOPTHOM 3aj1a4e, eCIIH
K CTPOKE MaTpHIIbI 3aTPaT A00aBISIETCA MOJOKUTENbHBIN moTeHman (+1).

4. [TocTpouts Bece 0a3uCHBIE TOMYCTUMbIE PEIICHUS CUCTEMBI OTPAaHUYECHU I

—4x, + x5, + 2x3 = 12,
{ 6x; + 5x3 — x, = 30.

Kontponupyemsie komnerennun: OITK-1, OIIK-6.
Oyenka KomMnemeHYyull OCyuecmeaisiemcs 8 COomeemcmaeuu ¢ maoauyet 4.

Bomnpocsl k 3auery

DKOHOMMKO-MaTeMaTH4YeCKast MOJEIb 3aa4l UCCIEIOBaHUS ONIEPALIMIA.
CrangapTHas U KaHOHMYEcKas (opMa 3ajaui JTUHEHHOro MPOrpaMMHUPOBAHHUS.
bazuchsie pemenns cucremsl orpannuenuii 3JII1. JJonyctumblie pemenus.
Bainykiibie MHOKECTBA TOYEK N-MEPHOIO NIPOCTPAHCTBA, UX CBOMCTBA.

gk ownE

O6ume cBoiictBa perienuit 3JII1 ¢ N mepeMeHHBIMU.



6. Bomyknas nuHeiiHas KkoMOMHAnusi KOHEYHOIO 4YHCIa TOYEK N-MEPHOTo

IIPOCTPAHCTBA.

1. Kputepun onTuManbHOCTH B 33jJa4ax Ha MAaKCUMyM/MHHHMYM LIE€JIE€BOM
byHKINN.

8. VYcioBue €IMHCTBEHHOCTH ONTUMAIBHOrO pemeHus. OOmuil BUI penieHus
3JIIL

9. OnpezneneHue TIpaHMULBl HM3MEHEHHMsS I€PEMEHHOH, NepeBOJUMON B 0asuc
CUCTEMBI OTPAHUYCHUM.

10.  T'eomerpuyeckas HHTepHpeTalMsl pELICHHs 3aJaud C JIBYMs IEpEeMEHHBIMU
100 ABYMS OTpaHUYEHUSIMHU.

11. [TprHIMIIBI ABOMCTBEHHOCTH B 3aJa4ax JIMHEHHOTO MPOrPAMMUPOBAHMUSL.

12. DkoHOMHYEcKas HWHTEpIpETalusi 3aJadyd, IBOWCTBEHHOH 3amade 00 OIEHKE
pecypcoB.

13. Onpenenenue nepBOHAYAIBLHOIO AOMYCTUMOro 0azucHoro peutenus 3J111.

14.  TpancnopTHas 3ajada C OTKPBITOM M 3aKpbeITOM Mozenblo. 3ajada o
Ha3HAYCHMSIX.

15. OOuwmii BuJ MaTpULbl CUCTEMBl OTPAaHUYEHUIN TpaHCIIOPTHOH 3a1aun. Teopema
0 paHre.

16. Meroas! «ceBepo-3anagHOro» yria ¥ MUHUMAJIbHON CTOMMOCTH.

17.  Kpurepuil onTUMaJIbHOCTH 0A3UCHOTO PacIpEIEICHUs TOCTABOK.

18.  IlepepacnpezeneHne NOCTaBOK B TPAHCIIOPTHOM 3anaue. LIuKiib.

19. TeopeMa o0 moTeHIMANAX.

20.  CereBble MOJIENTH U UX XapaKTEPUCTUKHU. BpeMeHHbIe mapaMeTpsbl.

21.  CereBas Mojenb TpaHCHOpTHOW 3amauu. [locTpoeHume ONTHUMAIBLHOTO
Mapupyra.

22.  VYcnoBus 9KCTpeMyMa B 3371a4axX HETMHEHHOTo MpOrpaMMHUPOBAHUS.

23. Boinykiible ¥ cTpOro BhIMYKIIbIE PYHKIIMH, X CBOMCTBA. ['pagueHt.

24, Meroa KyCOYHO-IMHEWHOMN alllIPOKCUMALIHH.

25.  IIpubmmxeHHOE pelIeHHe 3a7a4 BHITYKIOTO MTPOrpaMMHUPOBAHUSI.

26.  OOmas MocTaHOBKa 33/1a4H JUHAMUYECKOTO TIPOTPaMMHUPOBAHHS.

27.  IlpuHUUO ONTUMANBHOCTH B 3aJayaxX JUHAMHUYECKOIO MPOrpaMMHPOBAHUS U
ypaBHeHus bennmana.

28.  3amaua 00 oNTHMaJIbHOM paclpe/ieIeHUH PeCypCcoB MEXKIY OTPACISIMU Ha N JIeT.

29.  3agada o 3aMeHE 000PYIOBAHMUS.

30.  Cucrembl MacCOBOTO OOCITY)KUBAHHS, UX XapaKTEPUCTHKH.

31. [ToToxu coObITHH. Y CIIOBHE CTAIIMOHAPHOCTH MTOTOKA.

32.  CMO c oTKa3aMH U OKUJIaHUEM.

Kontponupyemsie komnerenuun: OITK-1, OITK-6.
Oyenxa KomMnemenyutl OCyWecmeasiencs 8 Coomsemcmauu ¢ maoauyet 4.
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