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Cocrasurensb / cocraurenn: MI'TDY, noneHT kadenpsl MHGOPMAIIMOHHBIX TEXHOJIOTUH U
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NOMTHCH O.1.0. Jara

Penensent: MITDOVY. nmomentr kabeapsl MHGOPMANMOHHBIX TEXHOJOIHN M IPUKIAJIHON

MAaTCMAaTUKHN
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MOJITUCH D.1.0. JlaTa

CornacoBaHo:
Ilpeocmasumenv pabomodamens uiu 00veduneHus pabomooameren

HayuHbli corpynauka, PIBY 'HIl denepanbHblii MEAUIIMHCKUN OMOGU3UYECKHAN LIEHTP UMEHH
A U. bypuazsaa PMBA Poccun

(OMKHOCTH, MECTO PAbOTHI)

//% Y BacunbeB E.B.  «26» aBrycra 2020 .

MOJIITUCH ®.1.0. JaTa

@DOH/1 OLIEHOYHBIX CPEJICTB PACCMOTPEH U 0JJ00peH Ha 3acenaHuu kadeapsl MHPpopmMamoHHbIX
TEXHOJIOTHI U mpUKIagHoN MaTeMaTuk  (mpoTokoi Ne 1 ot «26» aBrycra 2020 1.)

/3aB. xadenpoit UTuIM/& = 2= 2=/~ lerpynunaE.B. «26» asrycra 2020 .

TTO/INHCh d.1.0. Jlara

I[OHOJ'IHGHI/ISI U U3MCHCHUS, BHCCCHHBIC B (1)OHI[ OIICHOYHBIX CPEACTB, YTBCPIKACHLI HA 3aCCAaHNN

Kageapsl ;
poTOKOJ Ne OT« ___» 20 1.
3aBeayromiuii kKadeapoit | ®.1N.0/

I[OHOJ'IHCHI/ISI N U3MCHCHUS, BHCCCHHBIC B (I)OH,I[ OIICHOYHBIX CPCACTB, YTBCPIKACHBI HA 3aCCAaHNN
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MPOTOKOI Ne OT« __ » 20 T
3aBenyromiuii kKadeapoit | ®.1N.0/

I[OHOJ'IHGHI/ISI 1 U3MCHCHH S, BHCCCHHBIC B (I)OH[[ OIICHOYHBIX CPCACTB, YTBCPIKACHLI HA 3aCCAaHNN

Kadenpol ;

poTOKOI Ne OT « » 20 1.

3aBenyromiuii kadeapoit | ®.N.0/
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1. MACIIOPT ®OHJIA OHEHOYHBIX CPEJICTB
o nucuuIuiee «MccnemnoBanue onepamuin»

OueHouHBIE CpEACTBA COCTaBISIIOTCS B COOTBETCTBUM € paboyeil mporpaMmoii
JUCLHUIUIMHBI U TIPEICTaBIAIOT COO0M COBOKYMHOCTh KOHTPOJbHO-U3MEPUTEIBHBIX MAaTepUaIOB
(TunoBble 3amauM (3a7aHusl), KOHTPOJIbHBIE PabOThI, TECThl W Jp.), MpPeJHA3HAYECHHBIX UIs
U3MEPEHUS YPOBHS JOCTHIKEHUS O0YJarOIIMMHUCS YCTAHOBICHHBIX PE3YJIHTaTOB O0yUYEHUSI.

OneHOYHBIE CpPEACTBA  HCIONB3YIOTCS MPU  MPOBEIECHUU  TEKYIIEro  KOHTPOJIS
YCIIEBAEMOCTHU U MTPOMEKYTOUHOM aTTECTaIUH.

Tabmuua 1 - IlepeueHp KoMmmeTeHUWH, (opMUpyeMBIX B MpoIecce OCBOCHUS
JUCLUIINHBI

Kox

HaumenoBanne pe3yJjbTara oﬁyqemm
KOMIICTCHIUHA

OIIK-3 CnocobeH MpUMEHATh U MOIU(DHUIIMPOBATh MATEMATHUYCCKUE MOJICTH IS
penieHus 3a1a4 B 00aCTH IPO(hEeCCHOHATBLHOMN TSI TEIIBHOCTH

OIIK-3.1. 3Haer OCHOBBI TEOPUHM CHCTEM M CHCTEMHOTO aHaJH3a,
JUCKPETHOM MAaTeMaTUKH, TEOPUU BEPOATHOCTEH M MaTeMaTHYECKOU
CTaTUCTUKH, METOJIOB ONTUMU3ALMH U UCCIECIOBAHMS ONEepaluil, HEYETKUX
BBIYHCIICHUM, MATEMaTUYECKOI0 1 UMUTALIMOHHOIO MOJIEIIMPOBAHUS.
OIIK-3.2. YMmeer npuUMEHSATb METOAbl TEOPUU CUCTEM M CUCTEMHOIO
aHaJ3a, MaTEeMAaTHUYECKOTO, CTAaTUCTMYECKOIO0 M  HMMHUTALMOHHOTO
MOJICIMPOBAHUS Ul aBTOMATU3ALUU 3a]lad MPUHATHS pElIeHui B 00iacTu
npodeccnoHanbHOM 1eATENbHOCTH.

OIIK-3.3. Biageer HaBBIKaMH TIPOBEJCHHS HHKEHEPHBIX PACUETOB
OCHOBHBIX ITOKa3aTesIe pe3ylbTaTUBHOCTH CO3/1aHUS U IIPUMEHEHUS
MH(OPMALIMOHHBIX CUCTEM U TEXHOJIOTHH.

[1K-2 Crnoco0eH moHMMAaTh, COBEPIIEHCTBOBATh W MPUMEHSATH COBPEMEHHBIN
MaTeMaTUYECKUI armnapar

[1K-2.1. 3HaeT ocHOBHbIE TE€OpPEMBI U (OPMYJIBI MATEMAaTUUYECKOTO aHAIN3a,
TeOMETPHH, JUCKPETHON MaTeMaTuku, IudQepeHInaIbHbIX ypaBHEHUH,
TEOPETUYECKUX  OCHCOB  HH(MOPMATHKH,  YHCICHHBIX  METOJOB,
(YHKIIMOHAJIBHOTO aHAJIN3a.

[IK-2.2. VYMeer mnpuMEHATb OCHOBHbIE TeopeMbl U  (POpMyIIbI
MaTEeMaTHYeCKOro  aHaju3a, TIeOMEeTpPUM, JUCKPETHOW MaTeMaTHKH,
muddepeHIIMaTbHBIX YpaBHEHUH, TEOPETUYECKHX OCHOB HH(OpPMATHKH,
YHCIIEHHBIX METOJIOB.

[IK-2.3. Brnameer MeTomaMu, NpHEeMaMH, aJlOPUTMaMH M CIIoco0aMu
IIPUMEHEHHSI COBPEMEHHOI'O MAaTEMaTHUYECKOIO amnapaTa AJis pelIeHUs

3a/1a4 Mpo(heCCHOHATLHOM NeITETbHOCTH.

KoHeuHbIMu pe3ynbTaTaMH OCBOCHMS JAUCLUUIUIMHBI SIBISAIOTCS  C(HOPMUPOBAHHBIE
KOTHUTHBHBIE JECKPUNITOPHI «3HATh», «YMETb», «BJIAJETh», PACIHCAHHBIC IO OTIEIbHBIM
KoMmreTeHIUsIM. POpMHpOBaHUE JECKPUNTOPOB MPOHCXOJUT B TEUCHHE BCErO CEMECTpa IIo
jTarlaM B paMKax KOHTaKTHOM pa0OThl, BKJIIOYAIOUICH pa3lWYHbIE BHJIBl 3aHATUH H
CaMOCTOSITENIbHOW paboThl, ¢ MPUMEHEHHEM pPa3IUYHBIX (GopM u MeTonoB oOyueHHs (Tab:n.2).



Tabmuna 2 - ®opMupoBaHUe KOMIETESHINH B POLIECCEe U3YUEHUS TUCIUILIHHBL:

Kon YpoBeHb WNHukatopsl noctwkenus | Bun  ydeOubix  3amstumiil, | Kontpomupyemble pasgensl  u | OLEHOYHBIE CpECTBA,
KOMIIETEHIIMH | OCBOCHUS KOMIIETEHIIH paboTel, GOPMBI U METOABI | TEMbI AUCLIUILIIUHBI UCIIOJIb3yeMble TUISE
KOMIIETCHIIUIH oOyueHwus, OIICHKHU YPOBHSI
CHOCOOCTBYIOIIHE c(hOpMUPOBAHHOCTH
(bopMHpPOBaHHUIO u KOMIIETEHIMH "
PA3BUTHIO KOMIETEHIHIT>
OIIK-3 3naem
Henocrarounsiit | OIIK-3.Cryzaent He ciocobeHn | JIeKIIMOHHBIE u | 1.Beenenne.  OcHoBHple  3amaud | Tekymmii  KOHTpPOJIb —
YPOBEHb HNPUMEHSATD U | IPaKTHYECKUE 3aHATHA, MCCIICI0BAHMUSI OLICPALIUIA. omnpoc, KOJIOKBHYM,
MOAU(PHUIIIPOBATH camocTosTensHas  paGora | 2-Monemn JIMHEHHOTO | PacueTHO-TpaduyYecKoe
MaTeMaTHYECKUEe MOJIENH JUIss | 00yJarolmMXCsl, IMOATOTOBKA ?porpaMMHpOBaHH’I' 3a[JaHUE,  KOHTPOJIbHAS
pelleHUs 3ajad B OONACTH | M cJada IIPOMEXKYTOUHOI 3. TpaHCIOpTHBIC 3a/a4H. pabora.
o 4. Monaenu HEJIMHEHHOTO u
npodeCcCHOHAIBHON aTTECTaIUH.
AUHAMHUYECKOIO
e TENIbHOCTH.
H mporpaMmMupOBaHUs.
€ 3HacT OCHOB MAaTCMAaTHKH, 5. DJIEMEHTHI TCOpUHU MacCCOBOI'O
MCCJICTIOBAHUSI ONIEPALIUH. 06CITyKHBaHHS.
basoBbiit OIIK-3.1. Crynent ycBoun | JIeKIuOHHBIE u | 1. Beemenme. OcHOBHbIC 3amaud | Tekymuil KOHTpONIb —
YpOBEHb OCHOBHOE CoJIep’KaHUe | MPAKTHYECKHE 3aHSATHUSA, UCCIIEZIOBAHUS OTIEPALIUH. ompoc, KOJUTOKBHYM,
MaTepuana AUCHUILTUHBI, HO camocTosiTeNIbHas  pabora | 2. Moxemn JMHEMHOTO | pacyeTHO-TpaduyecKoe
AMEET o0ydJaronmxcsi, MOJr0TOBKa HpOrpaMMHPOBaHHA. 33JTaHUEC,  KOHTPOJIbHAS
HECHCTEMaTH3UPOBAHHbIE U clada [POMEKYTOUHOM 2 ﬁ)aﬁcnopmme 3anadm. patora.
. oacan HCJIMHCHUHOI'O n
3HAHUA 00 OCHOBax | aTTeCTaluu. A
IUHAMHWYECKOTO
MaTeMaTUKH,  HUCCIIEIOBAaHUU
. NIPOrPaMMHUPOBAHHS.
Orieparmm. 5. DJeMEeHTBHl TEOpHUH MacCOBOTO

! JleKUMOHHBIE 3aHATHS, IPAKTUYECKHUE 3AHATUS, JJAOOPATOPHBIE 3aHATHS, CAMOCTOSTENbHAS paboTa. ..
2 Heo6X0JMMO yKa3aTh aKTUBHbIE U HHTEPAKTUBHbIE METO bl 00Yy4€eHHs (HAIIPUMED, HHTEPAKTHBHAS JICKIUs, pa00Ta B MaJIbIX IPYIINAX, METO/Ibl MO3TOBOTO IITYPMa U T.11.),
CIOCOOCTBYIOIINE PAa3BUTHIO Y O0YJAIONINXCS HABEIKOB KOMAHIHOW PaOOTHI, MEXJIMYHOCTHOW KOMMYHHUKAINY, IPUHATHS PEIICHNUH, TUIEPCKUX Ka4eCTB.
3 HaumenoBanue TeMbl (pasziena) GepeTcs u3 paboueil mporpamMMbl UCIUILIHHBL.
4 OuEeHOYHOE CPEJICTBO JOJHKHO BHIOUPATHLCS ¢ YHETOM 3aILIAHUPOBAHHBIX PE3YJIBTATOB OCBOEHHS JUCITUILTUHBL, HATPUMED:
«3HaTh» — cobeceioBaHNe, KOJTIOKBUYM, TECT. ..
«YMeTb», «BraseTs» — MHANBUIYyaNbHBIN HIIM TPYIIIOBOI IPOEKT, Kelc-3a1a4a, 1esioBas (poseBast)

urpa, noprdoimo. ..




00CTyKUBaHUYSL.

Cpenuuii OIIK-3.1. Cryaent cnocobeH | JIekmoHHbBIE u | 1. Beemenwe. OcnoBubie 3anauu | Texkymmii  KOHTPOIb ——
YPOBEHb CaMOCTOSITEIBHO BBIIECIIATH | IPAKTUYECKUE 3aHATHSL, HCCIICI0BAHMUS OIICPALIHIA. ompoc, KOJLIOKBHYM,
rJ1aBHbIE [OJIOXKEHUSA B | paboTa B MajbIX IpyIIax, 2. Monem JIMHEIHOTO | pacueTHO-TpaduyIecKoe
U3y4EeHHOM MaTepHaJle. MHTEPaKTUBHAS JIEKIIHS, IpOrpaMMHUpPOBAHHS. 3afaHue,  KOHTPOJIBbHAS
3HaeT OCHOBHI MaTEMaTHKH, | TUCKYCCHS, 3. TpancropTHbIC 3a7a4H. padora.
MCCJIEJOBAHMSI ONIEPALINH. camocTrosiTeNbHas ~ pabota 4. Monemm HEHHEHHOTO "
AUHAMHUYECKOT O
oOyuarouxcs, MOAroTOBKA IPOrPAMMHPOBAHHS,
. Claga  HPOMEKYTOUHOU | 5 JjevenTsl TEOPUHM MAacCOBOTO
aTTCCTAIHH. 00CITy)KUBAHUSI.
Bricokuit OIIK-3.1. Crynent 3HaerT, | Jlekunonubie u | 1. Beemenwe. OcHoBHble 3amauM | Tekymuii KOHTpoOnb —
YPOBEHb IMOHUMAET, BBIACIISIET IJIaBHBIE | IIPAKTHYECKUE 3aHATHS, HCCIICI0BAHMUS OIICPALIIA. ompoc, KOJUIOKBUYM,
MOJIOKEHUS B HM3YyYEHHOM | paboTa B MaJbIX IpYIIax, 2. Monem JIMHEHHOTO | pacyeTHO-Tpaduueckoe
Marepuae u croco0eH | MHTEpaKTHBHAS JIEKLUS, [IpOrpaMMHUpOBAHNS. 3a/1laHue,  KOHTPOJIbHAs
NPUMEHSTH u | muckycens, 3. TpancriopTHbIe 3a1a1H. paborta.
4, Monenu HEJIMHEIHOTO u
MOJIU(PHUIMPOBATH caMmocTosiTeNlbHast ~ pabora HHAMIHECKOTO
MaTeMaTHUYeCKUe MOJENN A | 00yJarommxcs, MoAroTOBKa IPOrPAMMHPOBAHHS,
pemeHus 3amad B 00IAaCTH | M claya TIPOMEXKYTOYHOH | 5§ 3iemento TEOPHH MacCOBOTO
npodeccuoHanbHOM aTTecTalllu. 06Ty KHBAHHS.
JEATEIIBHOCTH.
3HaeT OCHOBBI MATEMATHKH,
VICCJIEJOBAHMSI ONIEPALINH.
Ymeem
bazoBbIit OIIK-3.2. Crygnent | JIekunoHHbIE u | 1. Beenenue. OcHOBHBIE 3ajaun | Tekymuii KOHTponb —
YPOBEHD HCIBITBIBAET 3aTPYAHEHUS B | IPAKTUYECKUE 3aHATHSL, HCCIIE0BAHUS OTIEPALIUi. ompoc, KOJLIOKBUYM,
XOJI€ pELICHUs CTaHAAPTHBIX pabota B MamnbIX rpymnmnax, | 2. Moxenu JMHElHOro | PacueTHO-rpapuyeckoe
IpOPECCHOHANBHBIX  3a7a4 C | HHTEPAKTHBHAs JIEKIIHS, HPOrPaMMHUPOBAHMUSL. ajanue,  KOHTPOIbHAA
IPUMEHEHUEM JUCKYCCHSI, 3. TpancnoprHsle 3a1aun. pabora.
€CTeCTBEHHOHAYUYHBIX 3HAaHUH. | caMocTosiTeNnbHass  pabota | 4. Mogenu  HeluHEHHOro U
o0yyJaromuxcs, MoAroToBKa JMHAMHYECKOTO
U clada MPOMEXYTOUYHOM MIPOrpaMMHUPOBAHHUSL.
aTTeCTallUU. 5. DJeMeHThl TEOpUHU MacCOBOTO

00CITy>)KUBaHUSI.




Cpenunuii OIIK-3.2. Crynent ymeer o | Jlekunonuoie u | 1. Beenenume. OcHOBHbIC 3ajaum | Tekymmii KOHTpPOIbL —
YPOBEHb 00pas3ily pemarb CTaHIapTHbBIE | MPAKTUYECKUE 3aHATHUS, HCCIICIOBAHUS OIIEPaALIHiA. 01poc, KOJIOKBHYM,
npodeCCHOHANIbHBIC 33/1ayu ¢ | paboTa B MajbIX rpymnmnax, | 2. Mogenu JIMHElHOTO | PacueTHO-Tpaduyeckoe
PUMEHEHHEM HUHTEPAKTHBHAS JIEKIIHS, [POrpaMMHUPOBAHHUSL. 3ajlaHue,  KOHTPOJIbHAA
€CTECTBEHHOHAYYHBIX 3HAHUH. | TUCKYCCHS, 3. TpaucnoprHble 3a71auu. pabora.
caMmocTosiTenbHast ~ pabora | 4. Mojenu — HEIMHEHHOTO U
oOyuaromuxcsi, ToJroToBKa JMHAMHYECKOTO
U clada MPOMEXYTOUHOMN MIpOrpaMMHUPOBAHUSI.
aTTecTaluu. 5. DneMeHThl TEOpUU MaCCOBOTO
00CITyKHBaHUS.
Bricokuit OIIK-3.2. Crynment ywmeert | JIekunoHHbIe u | 1. BBenenue. OcHoBHBIE 3a7aud | TeKylluid KOHTPOJIb —
YPOBEHb aHaIU3UPOBATH DJIEMEHTHI, | IPAKTUYECKUE 3aHATHS, MCCIIEA0BAHUS ONEPaLIUid. OIIpoc, KOJUIOKBUYM,
yCTaHABJIMBATh CBA3U MEXIy | paboTa B ManbIX rpymnmnax, |2. Moaenu JIMHeHOro | PacueTHO-Tpaduteckoe
HUMH. YMEET CaMOCTOSTENILHO | HHTEPAKTHBHAS JIEKIIH, POrpaMMHUPOBAHHUSL. 3ajlaHue,  KOHTpOIbHAs
pemarb CTaHAApPTHBIE | TUCKYCCHUS, 3. TpancnopTHbIE 3a7a4H. paGora.
poQ)eCCHOHANIbHBIC 3a/la4u C | caMOCTosITeNbHas ~ pabota | 4. Mogenu  HEIUHEMHOTO U
MIPUMEHEHUEM oOyuaromuxcsi, ToJroToBKa JUHAMUYECKOTO
€CTECTBEHHOHAYYHBIX 3HAaHUH. | U clada IPOMEXKYTOUYHOU IIPOrpaMMHUPOBAHHUS.
aTTeCTaluu. 5. DJeMEHTHl TEOPUHU MacCOBOTO
o0CITy>)KUBaHUSI.
Braoeem
bazoBrrii OIIK-3.3. Cryaenr Buageer | JlekunoHHbIE u | 1. BBemenue. OcHOBHBIE 3a7a4i | TeKymuil KOHTpOIb —
YPOBEHb OCHOBHBIMHA HaBBIKaMU | IIPaKTUYECKUE 3aHATHA, HCCIIEIOBAHUS OIIEPaLIHiA. onpoc, KOJIJIOKBHAYM,
TEOPETHYECKOTO u | paboTa B MajibIX rpymmnax, | 2. Moxenu JIMHeHHOro | PacueTHo-Tpaduyeckoe
SKCIEPUMEHTATBHOTO HUHTEPAKTHBHAS JIEKIIHSL, POrPaMMHUPOBAHHUSL. 3ajanue,  KOHTPOIbHAA
MCCJIEIOBAHUS 00BEKTOB | AUCKYyCCHUS, 3. TpancnoprtHble 3a1a4u. pabora.
npodeccuoHaIbHON camocrosiTenbHass ~ pabora | 4. Mojenun  HEIMHEWHOTO U
JESITEIbHOCTH, HO JOIMYCKaeT | oO0y4aromuxcs, MoAroToBKa JMHAMHYECKOTO
OLITMOKH. U cJadya MPOMEKYTOYHOU MIpOrpaMMHUPOBaHUSL.
aTTeCcTaluu. 5. DneMeHThl TEOpUHU MacCOBOTO

00CITyKHBaHMUSI.




Cpennuit OIIK-3.3. Crynentr Bnageet | JIeknnoHHBIE u | 1. BBenenue. OcHOBHBIE 3a7aud | TeKyliuid KOHTPOJIb —
YPOBEHb 3HAHUSMH BCETO H3YYEHHOI'O | MPAKTUYECKUE 3aHATHUS, HCCIICIOBAHUS OIIEPaALIHiA. 01poc, KOJIOKBHYM,
Marepuana, BlIajzieeT | pabora B MajbIx rpynmnax, | 2. Mogenu JIMHElHOTO | PacueTHO-Tpaduyeckoe
OCHOBHBIMHU HABBIKAMH | HHTEPAKTHBHAS JIEKIIHS, [POrpaMMHUPOBAHHUSL. 3ajlaHue,  KOHTPOJIbHAA
TEOPETHYECKOr0 U | IUCKYyCCHS, 3. TpancnopTHbIe 3a7a4H. pabora.
AKCIIEPUMEHTAIBLHOTO caMmocTosiTenbHast ~ pabora | 4. Mojenu — HEIMHEHHOTO U
UCCJIEI0BAHMS 00BEKTOB | 00y4YaOIINXCS, TOATOTOBKA JUHAMUYECKOT O
npoheccuoHaIbHOM U clada MPOMEXYTOUHOMN MIpOrpaMMHUPOBAHUSI.
JeATETbHOCTH aTTeCTaluu. 5. DneMeHThl TEOpUU MACCOBOIO
00CITy)KHBaHUSI.
Bricokuit OIIK-2.3. Crynent Bnazaeer | Jlekunonubie u | 1. Bpenmenme. OcHOBHBIC 3ajauy | Tekymuil KOHTpOIb —
YPOBEHD KOHIIENTYAJIbHO-TIOHATUMHBIM | PAKTUYECKUE 3aHITHA, KCCJICIOBAHUS OIEpPaLIHil. ompoc, KOJIJIOKBHYM,
anmapaTtoM, HaY4YHBIM SI3BIKOM | paboTa B MajbIX TIpYIIax, 2. Mopenu JIMHeHoTo | PacueTHo-Tpaduueckoe
u TEPMHHOJIOTHEH | MHTEPAKTHBHAS JIEKIIHS, [POrpaMMHUPOBAHHUSL. 3a/laHne,  KOHTPOJIbHAA
npodeccuoHaIbHON JUCKYCCHS, 3. TpancnopTHbIE 3a7a4H. pabora.
JEATEIIbHOCTH. camocrosiTenbHass ~ pabora | 4. Mojenu  HEIMHEWHOTO U
Bnaneer HaBbIKaMU | 00y4JaroIuxcsi, MOJAr0TOBKa JTUHAMUYECKOTO
TEOPETUYECKOTO U | U coaya MpOMEXKYTOUHOH MPOrpaMMHUPOBAHUSI.
AKCIIEPUMEHTAIBHOTO aTTeCTaluu. 5. DneMeHThl TEOpUU MACCOBOIO
MCCJIEIOBAHMUS 00BEKTOB 00CITyKHBaHUSI.
npodeccuoHaNbHOM
JIESITEIbHOCTH
IK-2 3Haer
Henocrarounstit | [1IK-2. CtyneHt He cmocoOeH | JIGKITMOHHBIE u | 1. Beemenne. OcHOBHBIE 3aa4i | TeKymuil KOHTpOIb —
YPOBEHD IIOHUMATh, COBEPIIECHCTBOBATH | IPAKTUYECKUE 3aHATHSA, WCCIIE0BAHUS OTIEPALIA. ompoc, KOJLIOKBUYM,
U TPUMEHSTh COBPEMEHHBIN | caMocTosITebHas  pabota | 2. Mogenu JIMHeitHOTrO | PacueTHO-Tpaduyeckoe
MaTeMaTH4YecKuil armapar. He | o0ydaromuxcs, MOArOTOBKA HPOrpaMMHUPOBAHMUSL. 3ajaHue,  KOHTpOIbHAA
3HAET OCHOBHBIX TEOPEM U | M cJadya MpoMexyTouHou | 3. TpaHcmopTHbIe 3a1a4H. pabora.
dbopmyn MaTEMAaTUIECKOTO | aTTECTAIUH. 4. Monenu  HEIUHEWUHOrO0 U
aHaImn3a, T€OMETPUH, JTUHAMUYECKOTO
JTUCKPETHOW MATeMAaTHKUd W MIPOrpaMMHUPOBAHUSI.
(GYHKIIMOHATBHOTO aHAIH3a. 5. DJeMeHThl TEOpUHU MacCOBOTO

00CITy>)KUBaHUSI.




bazoBmrit [IK-2.1. Crynent  ycBoun | JIeknoOHHBIE u | 1.BBenmenne. OcHOBHEBIE 3a1aun | Tekymiuid  KOHTpOJIb —
YPOBEHb OCHOBHO€E COJIepKaHHUE | MPAKTUYECKUE 3aHATHA, UCCIIEI0BAHMS OIIEPALIAM. ompoc, KOJUIOKBUYM,
MaTepuaia AUCIUIUIMHBI, HO caMocTosATelbHass ~ pabota | 2. Moaenu JHHEjiHOTO | PACUCTHO-Tpaduyeckoe
MeeT 00yYaloIMXCsl, MOArOTOBKA | [POrPAMMUPOBAHUSL. 3ajlaHue,  KOHTPOJIbHAA
HECHUCTEMAaTU3UPOBAHHbBIE U caada nOpoMexyToudHoH | 3. TpaHcmopTHbIe 3a1a4M. pabora.
3HaHMUSI OCHOBHBIX TEOPEM U | aTTECTalUH. 4.Mopenu HEJIMHEWHOT O u
dbopmyn MaTeMaTU4eCcKoro JUHAMHUYECKOTO
aHa/Iu3a, reoMeTpuH, IIPOrPaMMUPOBAHHUS.
JUCKPETHOM MaTeMaTUKu U 5.DJ1eMEeHThI TEOPUH MacCOBOTO
(GYHKIIMOHATIBHOTO aHAIN3A. 00CITyKUBaHUSL.
Cpennuit [1K-2.1. Crynent cnocoben | JlekunoHHbie n | 1 Bsengenue. OcHOBHBIC 3amaun | Tekymuil KOHTpOIb —
YPOBEHb CaMOCTOSITEIBHO BBLIECIIATH | IPAKTUYECKUE 3aHATHSL, HCCIIE0BAHMS OIIEPALIAM. omnpoc, KOJIUIOKBUYM,
TJIaBHBIE MOJIOKEHUS B | paboTa B MajbIX TpyIMIax, Monenu JIMHeHoTo | PacueTHo-Tpaduueckoe
M3Y4EHHOM MaTepuale. UHTEPAKTHBHAS JIEKIIHS, HPOrpaMMHUPOBAHHUSL. 3a/laHne,  KOHTPOJIbHAA
3HAeT OCHOBHBIE TEOPEMBI M | JUCKYCCHS, TpaHcnopTHBIE 3a1a4H. pabora.
dopMynbl  MaTEMaTHYECKOIO | caMOCTOsITeNIbHAass ~ paboTa Mopnenu  HenmuHENHHOro U
aHaJIN3a, reoMeTpuH, | 00yJaromuxcsi, MOAroTOBKa JUHAMHYECKOTO
JUCKPETHOM MaTeMaTHMKd U | M cAada [POMEXYTOUYHOU MIPOrpPaMMHUPOBAHHUS.
(GYHKIMOHATIBHOTO aHAJIN3A. aTTeCTalLlUN. DJEMEHTBl TEOPUH MacCOBOIO
00CITy>)KUBaHUSI.
Bricokuit IIK-2.1. CryneHt 3HaeT, | JIekuonHbIe u | 1 Beemenne. OcHOBHBIC 3ajauu | TeKymuii KOHTpOIb —
YPOBEHD IMIOHUMAET, BBIACISIET I'JIaBHBIE | IIPAKTHYECKUE 3aHATHSL, HCCIIEI0BAHMS ONEPALIAM. ompoc, KOJLIOKBUYM,
NOJIOKEHU B W3YyYEHHOM | paboTa B MalblX rpynmnax, | 2 Monenu JNIMHelHOro | PacueTHo-Tpaduyeckoe
Mmarepuaie M CHOCcOOEH | HHTEPaKTHBHAs JIEKIUs, | [POrPAMMHUPOBAHUSL. 3ajiaHue,  KOHTpOJIbHAA
IIOHMMATbh, COBEPLIEHCTBOBATH | TUCKYCCHSI, 3 TpancniopTHBIE 3a/1a4H. pabora.
U TPUMEHSATH COBPEMEHHBIN | caMocTosiTenbHas — pabota | 4 Moaenu HEJIMHEHHOro u
MaTeMaTUYECKUN amnmapar. | o0yJaromuxcs, MoAroToBKa JUHAMHUYECKOIO
3HaeT OCHOBHBIE TEOPEMbl M | U cJada MPOMEXKYTOYHOW | MPOrpaMMHUPOBAHUS.
bopMynbl  MaTEeMaTHYECKOTO | aTTeCTaIUH. 5 DneMEHTHI TEOPUH MACCOBOTO
aHan3a, T€OMETPUH, 00CITy>)KHBaHUA.

JMCKPETHONH MaTeMaTUKU U
(YHKIMOHAIBHOTO aHAIN3A.

Ymeem




BazoBerit [1K-2.2. CtyneHt ucneiThiBaeT | JIeKIIMOHHBIE u | 1.Beenenve.  OcHoBHble  3amaud | TeKymwuid KOHTPOJb —
YPOBEHb 3aTPYOHCHUS B XOJ€ PEUICHUS | IIPAKTUICCKUC 3aHATHA, HMCCIIC/IOBAHHS OICPALIHH. ompoc, KOJUIOKBUYM,
CTaHJAPTHBIX paGoTa B ManbIx rpymmax, | 2-Monenu JHUHCUHOTO | pacyeTHO-TpaduuecKoe
npo(ECCHOHANBHBIX 3a/1ad  C | HHTEPAKTHBHAS JeKUS, | %porpaMMI/IpOBaHI/ISI. 3ajlaHMe, KOHTPOJIbHAsS
. HCITIOPTHBbI YH.
IPUMEHEHUEM OCHOBHBIX | JTUCKYCCHSI, DAHCTIOPTHLIC 3a1ati paborTa.
4. Monenu HEJTUHEHHOTO n
TEopeM u dopmyn | camocrodTenbHas — paborta
6 JUHAMHUYECKOI'O
MaTeMaTH4ECKOTO aHam3a, | 06YHAOMMXCs, HOATOTOBKA | oo\ imopans,
TEOMETPHH, JIACKPETHOM | M c/laua  MPOMEKYTOUYHOH | g " IEMCHTEL TeopHH
MaTCMaTHKH, arTeCTaluy. MaccOBOTO 0OCTyKHBAHMSL.
QG epeHIaIbHbIX
YpaBHEHUM.
Cpennuii [IK-2.2. CtynenT ymeeT 1o JlexumoHHbIE u | 1.Beenenme.  OcHoBHblE  3amauM | Tekymmidi KOHTPOIb —
yYpOBEHb o0pa3ily pemniarb CTaHAApTHBIC | MPAKTUYECKUE 3QHATHS, | MCCIICIOBAHMS ONEPALIHIL. ONpOC,  KOJUIOKBUYM,
npodeccHOHANbHBIC 3a1a4y ¢ | paboTa B MankIX rpymmax, | 2-Monemm JIMHEUHOTO | pacyeTHO-TpadUIeCcKOe
MIPOrpaMMUPOBAHMSL.
pUMEHEHUEM UHTEepaKTUBHAs TeKLus, | 3aJaHle, KOHTPOJIbHAs
v} . AHCIIOPTHBIC 3a1a4H.
€CTeCTBEHHOHAYYHBIX 3HAHUH. | TUCKYyCCHS, p P Hatn pabora.
4. Monenu HEJIMHEHHOTO u
Ymeer UCIOJb30BATh | CAMOCTOsITeNIbHAs ~ pabora
JUHAMHUYCCKOI'O
OCHOBHEBIE TEOPEMBI U | o0yJaromuxcs, MoAr0TOBKa IPOrPAMMEPOBAHHS
(opMynbI  MaTEMaTHUYECKOro | ¥ cllauya MPOMEKYTOUHOM | g Ty — TeopHH
aHam3a, TEOMETPHH, | aTTECTAIIH. MaccoBOTO 06CITyKHBAHHA.
JMCKPETHOU MaTeMaTUKH,
TG hepeHIMaTbHBIX
YpaBHEHUM.
Bricokwnit I1K-2.2. CryneHnt ymeet | JlekimoHnHeie u | 1.Beenenne. OcHoBHbIE  3amaun | Tekymuii KOHTpOIb —
YPOBCHb CaMOCTOSITCIIbHO pemarh | IpakTH4YeCKue 3aHATHS, HMCCJIEIOBAHMS OTICPaLHii. onpoc, KOJIOKBHYM,
CTaHJapTHBIE paboTa B MaJIbIX TpYIINax, 2.Monenn JMHEWHOro | pacdyeTHo-Tpaduueckoe
POQEeCCHOHATBHBIE 3aa4U C | HHTEPAKTHBHAS TeKL, | %porpaMMHpOBaHm' 3azéa1me, KOHTpOIIbHAA
. . Ta.
IpUMEHEHUEM TICKYCCHSI, PAHCTIOPTHLIC 3a1ati pabota
. 4. Monenu HEJIMHEHHOTO u
€CTeCTBEHHOHAYYHbIX 3HAHUU. | caMocTosITeIbHas  paboTa
v 6 JUHAMHUYCCKOI'O
MeeT MCTIONB30BATH | OOYHAIOMMXCS, MOATOTOBKA | s\ oarms.
OCHOBHBIE TEOPEMBbI M| M clada MPOMEXKYTOUHOH | 5 jyevenrsi  Teopunm — MACCOBOIO
dbopMynbl  MaTEeMaTUYEeCKOTrO | aTTeCTallUU. 06GCITy KUBaHMA.
aHam3a, TeOMETPHH,




JIUCKPETHON MaTEMAaTUKHU,
QG epeHIaIbHbIX
YpaBHEHUM.
Braoeem
bazoBbrit IIK-2.3. CryneHt Brageer | JIekumuoHHbIe u | 1.Beegenne. OcHoBHBIE  3amauwn | Tekymuii KOHTpOIb —
YPOBCHb OCHOBHBIMU METOaMHU, IIPaKTUYECKUEC 3aHATHA, HnCCiIca10BaHuA onepaunﬁ. or11pocC, KOJUIOKBUYM,
IpueMaMu, ajaropurMaMmu Hu pa60Ta B MaJIbIX TpYIIIax, 2. Monenu JIMHEMHOTO pacquHo-rpa(quecxoe
crocobaMu NPUMEHEHUS | HHTepaKTHBHAS NeKIus, MPOrpaMMHUPOBAHUSL. 3alaHue,  KOHTPOIIbHAs
COBPEMEHHOTO JCKYyCCHS, 2'35;:;;1”1{516}12%1‘2%“0 ; pabora.
MAaTECMATHYCCKOI'O aliriapara | caMoCTOoATEIIbHAA paGQTa ’
AJ1s peUICHHUS 3a/1a4 | 00y4arolmuxcs, MOArOTOBKA JIHAMITEICCKOTO
N 9 MPOrpaMMHUPOBAHUSL.
podecCHOHANLHON u o cllaqa  IPOMEKYTOIHOU | 5 JpevenThl  TEOPHMH — MAaccOBOTO
JIESITEIBHOCTH, HO JOITYCKAeT | aTTecTallvH. 06 CITy KUBAHNSL.
OIIHOKH.
Cpennuii I1K-2.3. Crynent Biazeer | JIekiinoHHEbIE u | 1.Beenenne.  OcHOBHbIE  3amaud | Tekymwuii KOHTPOJIb —
YPOBEHL SHAaHUSIMH BCETO HU3Yy4YCHHOI'O IIPaKTUIECKUE 3aHATHS, HCCJIICIO0BaHUA ONlCpalm. or1poc, KOJIJIOKBUYM,
MaTepuaiia, BJIAJEET OCHOBHBIMH | naGoTa B MANbIX TPYIIAX, 2.Monemun JIMHEHHOTO | pacyeTHO-TpadUIeCKOe
METO1aMHU, NPUEMAMY, | yyrepakTHBHAS JEKIHA, HpOrpaMMHUPOBaHUA. 3aJaHUE,  KOHTPOIIbHAs
aIropUTMAMH M CIOCOOAMH | myekycecns, 3. TpancnopTHbIe 3a/1a4H. pabora.
MPUMEHEHHS  COBPEMEHHOTO | caviocTostTenbHas — paboTa 4.Monenn HEJIMHCHHOTO "
MATeMaTHYeCKOrO  ANNapaTa | oGyyaromuxcs, MOAroTOBKa f{gg?:;‘;;;‘;‘(’;‘;}mﬁ
e B e R
: MaccOBOTO OOCITyKHBaHUSI.
JIEATENBLHOCTH.
Bricokuit [IK-2.3. CryneHt BrazgeeT | JIeKInoOHHEIS u | 1.Beegenne. OcHOBHBlE  3amaudn | Tekymmii KOHTponb —
YPOBEHb KOHHCHTyaHLHO-HOHﬂTHﬁHBIM NpaKTUYECKUEC 3aHATUS, HCCIICI0OBAHUA onepaunﬁ. orpoc, KOJUIOKBUYM,
arrapaTrom, HaXLIHBIM SA3BIKOM U pa60Ta B MaJIBIX r‘pyHHaX, 2. MO}IGHI/I JIMHEHHOrO paC‘-ICTHO-l"pa(I)I/ILICCKOC
TEPMHUHOJIOTHEH MPOrpaMMHUPOBAHUSL. 3aMaHie, KOHTPOIbHAS
npohecCHOHANBHON EEEzI;,iI;:II;BHaH FIEKIUEL 3. TpaHCrIOpTHBIE 3a1a4H. paléom‘ P
eI TCIIbHOCTH. i 4. Monenu HEJIMHEHHOTO u
Bnageer ocHoBHBIMY | CAMOCTOATCIBHAA pabora JIMTHAMHYECKOTO
METOJIaMH, TPUEMAMH, obyHaromxcs, HOHFOTOBKaU MPOrpaMMHUPOBAHUSL.
anroputMamu u  crocobamu | & CA@9d  TIPOMEKYTOUHOM | 5 DieMeHTb! Teopuu
IPUMEHEHHS  COBPEMEHHOTO aTTeCTallMH. MacCOBOTO OOCITY>KUBAHUS.




MaTeMaTUYeCKOro  arrmapara
JUTSt perieHus 3a1a4
npodeccuoHanbHOM
JESITEIIbHOCTH




Tab6muna 3

2. MEPEYEHb OIIEHOYHBIX CPEJACTB®

Ne | HaumenoBanue
OLIEHOYHOT' O
cpeiacTBa

XapaKTepI/ICTI/IKa OLICHOYHOI'0 CPEACTBA

[IpencraBnenue onieHoyHOro cpeactsa B ®OC

1. | Ompoc

CpeacTBO KOHTPOJIS YCBOCHHSI y4eOHOTO MaTeprasia TeMbI,
pasjena Wid pasaeiioB JUCIUILIHHBI, OPraHH30BaHHOE KaK
y4eOHOE 3aHATHE B BHJIE COOCCEIOBAHUS MIPETIOIAaBATENS C

00yJaroIuMucs.

BOHpOCBI 10 TCMaM/paS,Z[eHaM AUCHUITIIMHBI

2. | KomnmokBuym

CpeacTBO KOHTPOJIS YCBOCHHSI y4eOHOrO MaTepHrasia TeMb,
pasJierna Wiv pas3esioB JUCIUILTHHBI, OPraHM30BaHHOE KaK
y4eOHOE 3aHATHE B BHJIE COOCCEIOBAHUS MPETIOIABATEIIS C
00y4aroIUMUCS.

Bonpocsr o TeMam/paszaenamM JUCIUATITTHBI

3. | KonTponbHas
paborta

Cpe,I[CTBO IIPpOBEPKU YMGHI/Iﬁ NPUMCHATD ITOJYUCHHBIC 3HAHUS
AJIg pECIICHMA 3aaa4 OMPCACIICHHOI0O TUIIa IO TEME WJIH pasaciry

Kommiext KOHTPOJIBHBIX 3aJaHuM 110 BapHaHTaM

4. 3auer

Cpe]lCTBO, IMO3BOJIAIOIICC OLICHUTL 3HAHUA, YMCHUS, HABBIKH
oOyyaromierocs 1o yue0Hoi JUCIUIUIMHE U OTIPEICTUTh
YPOBEHb OCBOCHHSI KOMITETEHITUH.

Bormpocs! k 3auery

5 Vka3bpIBaroTcs OLICHOYHBIC CPEACTBA, IPUMCHACMBIC B XO/J1€ pCain3alilun pa6oqel71 nporpaMMbl ,HaHHOﬁ JAUCHUILIIUHBI.




3. OMMCAHUE ITOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUA KOMITETEHIIUIA

OnenuBanue pe3ynbTaToB 00yUeHHs M0 AUcUUIUIMHE «MaTteMaTHKa OCYIIeCTBISIETCS B COOTBETCTBHH ¢ [1osi0jkeHHEeM O TeKYIIIeM KOHTPOJIe
YCIIEBAEMOCTH U MTPOMEKYTOUHON aTTECTAIIMU 00yYarOIIUXCAL.

[IpenycMoTpeHsl clieqyromre BUbl KOHTPOJIS: TEKYIIHI KOHTPOJIb (OCYIIECTBIEHUE KOHTPOJIS BCEX BUIOB ayIMTOPHOI U BHEAyAUTOPHOMN
JESATENIbBHOCTH 00Y4ar0ILEerocs ¢ LIeJbI0 MOJy4YeHUsl IEPBUYHON HH(OPMAaLIUU O XO/I€ YCBOECHUS OTJEIbHBIX 3JIEMEHTOB COJEPKAHUS TUCLUUIUIMHDI) U
MPOMEKYTOUHAs aTTecTalus (OLIEHUBAETCS YPOBEHb M KaUeCTBO MOATOTOBKH 110 AUCLUIUIMHE B LIEJIOM).

[Toka3zaTenu v KpUTEPUU OLCHUBAHUS KOMIIETEHIIUH, OPMUPYEMBIX B TIPOIIECCE OCBOCHUS TAaHHON TUCIMILIMHBI, OTIMCAHBI B Ta0I. 4.

Tao0nuua 4.



Kon YpoBeHb ocBoeHus | HMHaukaTopbl Kputepun onieHuBaHMs pe3ynbTaTOB O0yUCHUS
KOMITETEHIIMH | KOMIIETEHIIUU JOCTUKEHUS
KOMIIETEHIINU
3HaeT
OIIK-3 Henocrarounsriii yposens | OI1K-3.1. He 3naem snauumenvnou uacmu mamepuana xKypca, He CNOCOOeH CAMOCMOAMENbHO
O1eHKa «HE3aYTEHO 8b10€15IMb 2/1A8HbIE NOJIONHCEHUS] 8 UZYYEHHOM Mamepuae OUCYUNIUHBL.
ba3oBsIii ypoBeHB OIIK-3.1. 3naem ne wmenee 50 % ocHosHoc0 mamepuana Kypca, O0OOHAKO UCHbIMbIBAEM
OHGHKa «3a4TEeHO). 3ampy()HeHuﬂ 6 €20 NPpUMEHEHUU.
Cpennuii ypoBeHb OIIK-3.1. 3naem ocHosHyl0 uacmv Mmamepuana Kypca, CHOCODEH NpUMEHUMb U3VYEeHHbIl
OrneHKa «3auTeHOY. mamepuan Ha NpaKkmuke, UCNbIMbIBAEM HE3HAYUMENbHble 3ampYOHeHUs 6 peuleHUul
3a0auy.
Bricokwuii ypoBeHb OIIK-3.1. Iloka3vieaem 2enyboxoe 3HaHUe U NOHUMAHUE Mamepuaid, Cnocoder NpUMeHUms
OueHKa «3aUYTEHO)). I/l3yli€HHblZZ mamepuail Ha npaKkmuke.
YmMmeer
bazoBeIii ypoBeHB OIIK-3.2. Ymeem socnpouszsecmu ne menee 50 % ocnoemoco mamepuana Kypca, 0OHAKO
ucnwvimuleaem 3ampyoHe sl NPy peuleHuy NPAKmu4ecKux 3a0au.
Cpennuii ypoBeHb OIIK-3.2. Ymeem pewamv cmanoapmmuvie npogeccuonanvhvie 3a0auu ¢ - NpUMEHeHUeM
NOJYYEeHHbIX 3HAHUL, UCTbIMblEAen He3HaYUmelbHble 3ampyOHe s 8 peuleHUU 3a0ay.
Beicokuii ypoBeHb OIIK-3.2. Ymeem pewamv cmanoapmuvie npogheccuonanvhvie 3a0auu ¢ NpUMEHeHUueMm
NOJIYYeHHbIX 3HAHULL, NOKA3bleaem 21yO0Koe 3HaHue U NOHUMAHUEe Mamepuand, Cnocooen
peuiums 3a0a4y npu uUsMeHeHuu GopmyaIuposKu.
Bnaneer
bazoBblil ypoBeHb OIIK-3.3. Cmyoeum 6nadeem OCHOBHbIMU HABLIKAMU MEOPEMU4ecKko20 U NpaKmuyecKo2o
NpUMEHeHUss ~ Memooo8  AaHAIUMUYECKOU  2eoMempuu,  JUHEUHOU  aneeopvl U
Mamemamuyecko2o ananuza. Hmeem mecucmemamusuposanuvie 3HAHUSL OCHOBHBIX
Ppaszoenos OUCYUNIUHDL.
Cpenuuii ypoBeHb OIIK-3.3. Cmydenm enradeem 3HAHUAMU 6Ce20 U3YYEHHO20 Mamepuand, 6nadeem HAaBbIKamu
meopemuyecko2o U NPaKkmuyecKko20 NPUMeHeHUs Memoo08 aHAIUMUIecKol 2eoMempull,
JIUHENHOU aneebpbl U Mamemamuieckoco ananusa. Hcneimvieaem He3nauumenvHvle
3ampyOHeHUs 8 peueHul 3a0adu.
Bricokuii ypoBeHb OIIK-3.3. Cs0000H0 61a0€em HABbIKAMU MEOPEeMmuUYecKko20 U NPAKMUYecKko20 npuMeHeHus




MEemo008 AHATUMUYECKOU 2eoMempuu, JUHEUHOU aneebpbl U MamemamuiecKko2o
amanusa, nokasvieaem 2ryOoKoe 3HAHUe U HNOHUMAHUE U3VYEHHO20 MAamepuand.
Cmyoenm enadeem KOHYeNnmyanibHO-NOHAMUUHBIM ANNAPATNOM, HAYYHBIM A3bIKOM U
mepmunono2uel npogheccuoHaIbHol OessmelbHOCMU.

1IK-2

3HaeT
Henocrarounstit yposens | [7K-2.1. He 3naem 3nauumenvnou uacmu mamepuana Kypca, He CROCOOEH camoCmOAmMenNbHO
OlleHKa «HE3aUTCHOY. 8b10EIAMb 2IAGHBLE NOTONCEHUS 8 UZYUEHHOM Mamepuaie OUCYUNIUHBL.
bazoBeIii ypoBeHB IIK-2.1. 3uaem mne menee 50 % ocmosnoco mamepuana Kypca, OOHAKO UCHbIMbIEAEM
OIleHKA «3aYTEHOY. 3ampyOHeHUs 6 €20 NPUMEHEHUU.
Cpennuii ypoBeHb IIK-2.1. 3naem ocHosHyl0 uacme Mmamepuana Kypca, CHOCODEH NpUMEHUMb U3VYEeHHbIl
O1eHKA «3aYTCHO. mMamepuan Ha Npakmuke, UCHbIMbIEAEM He3HAYUMENbHble 3ampPYOHEHUs 6 peuleHul
3a0au.
Beicokuit ypoBeHb ITK-2.1. Ilokaszvieaem 2nybokoe 3uanue U NOHUMAHUE MAmMepuand, CnocodOeH NpUMeHumb
OI_IGHKa «3a4TEeHO. Z/By’{eHHbllZ mamepuail Ha npaKkmuke.
Ymeer
ba3oBblil ypoBEHb IIK-2.2. Ymeem eocnpouszsecmu ne menee 50 % ocnoenoco mamepuana Kypca, 0OHAKO
ucnvimuiéaem 3ampyOHe s npu peueHuy npaKmu4eckux 3a0au.
Cpennuii ypoBeHb IIK-2.2. Ymeem pewamv cmanoapmuvie npogheccuonanvhvie 3a0auu ¢ NpUMEHeHUueMm
NOYYEHHBIX 3HAHU, UCNbIMbI8AEN He3HAYUmeNbHble 3ampyOHeHUs 8 peuleHUl 3a0ay.
Bricokuii ypoBeHb I1IK-2.2. Ymeem pewamv cmandapmuvle npogeccuonanrvHvle 3a0ayu ¢ - NpUMEHeHueMm
NONYYeHHbIX 3HAHUU, NOKA3bleaem 21y00Koe 3HaHue U NOHUMAHUe Mamepuand, cnocooen
pewums 3a0ayy npu UsMeHeHuu PopmyauposKu.
Bnaneer
bazoBelii ypoBeHb IIK-2.3. Cmyoenm 6nadeem OCHOGHbIMU HABLIKAMU MeEOPEeMUYECcKo20 U NPAKMUYECKO20

NPUMEHEHUs. ~ Memo0oo8  AHAIUMUYEeCKOU  2eomMempuu, JuUHeUHoU  aneeOpvl U
Mamemamuyeckoeo ananuza. HMmeem Hecucmemamuzupo8aHHvle 3HAHUS OCHOBHbLIX
pazoenos OUCYUNIUHbL.




Cpennuii ypoBeHb

1IK-2.3.

Cmydenm 6nadeem 3HAHUAMU 6CE20 U3VHUEHHO20 Mamepuand, e1aoeem HAaA8bIKaMU
meopemuyecko2o U NpaKmuiecko2o NPUMeHeHUs Memoo0o8 AHATUMUYECKOll 2eoMempul,
JIUHENHOU anzeOpbl U MamemMamuyecko2o ananusa. Mcnvimovligaem He3HauumenvbHole
3ampyOHeHUsl 8 peuleHUulU 3a0ay.

Bricokuii ypoBeHb

IIK-2.3.

C0000HO 61a0€em HABLIKAMU MEOPEeMmuUYecKkoe0 U NPaAKmu4yecKkoeo NpUMeHeHUs
MEMOO08 AHAIUMUYECKOU 2eoMempuu, JUHEUHOU aneedpvl U MAMeMamuyecKoeo
aHanusa, nokaswvieaem 21yOoKoe 3HaHue U NOHUMAHUe U3YYEHHO20 MAamepuaid.
Cmyoenm enadeem KOHYenmyaibHO-NOHAMULHbIM ANNAPAMOM, HAYYHbIM A3bIKOM U
mepmunoao2uel NPogpheccuoHaIbHOU 0esimelIbHOCMU.




4. MeToauveckne MaTepHaJibl, ONpeae/onue mMpoueaypbl

OLIECHUBAHUS Pe3yJIbTaTOB 00yYeHUsI

3ananus B popme onpoca:

Ompoc ucmonp3yercst Ui TEKYIIEro KOHTPOJS YCIEBAaEMOCTH OOyYaromuXcsl 10
JTMCLUUIUIMHE B Ka4deCTBE IMPOBEPKH peE3yJbTaTOB OCBOEHHsS Marepuana. Kaxaomy cTyaeHTy
BBIJIACTCS CBOM COOCTBEHHBIH, y3KO c(hOpMyIHpOBaHHBIH Bompoc. OTBET AOIKEH OBITH YETKUM
U KPaTKUM, COJEpKAIllMIM BCE OCHOBHBIC XapPaKTEPUCTUKH OMHCHIBAEMOTO MOHATHI. B cBOoeM
OTBETE CTYACHT JOJDKEH IOKa3aTb YMEHHS IMPOCICKUBATH MPUYMHHO-CIICICTBEHHBIC CBS3H H
HaBBIKU PacCyXIEHUH U JOKa3aTeIbCTBA.

KonTposbnas paGora

Cpe,I[CTBO IIPOBECPKHU YMCHI/Iﬁ MNPUMCHATH IOJYUCHHBIC 3HAHUA [JId PCHICHUA 3alad
OIPCACIICHHOI'O TUIIA 110 TEMC HUJIN pasacily

S. MarepuaJibl 1Ji IPOBeIEHUS TEKYIIEero KOHTPOJIS U
NMPOMEKYTOYHOM aTTeCTAMHA

3aganus B popme onpoca

Paznen 1. BBenenue. OcHOBHBIE 321241 HCC/IeI0BAHUSA ONEePALUid.

1) IIpenMer uccienoBanus Onepanui.

2) OCHOBHBIE TTOHSTHS U METOJBI.

3) Knaccudukanust 3aga4d uccienoBanus onepamui.

4) MaremaTtrnueckas MOJIENb 3aa4H UCCIIEA0BaHUS ONEpaLIUi.

Pa3nes 2. Moaenu JJMHEHHOT0 NPOrpaMMHUPOBAHUS.

1) OKOHOMHUKO-MaTeMaTudeckas Mozaeins 3angaun JIII.

2) Kanonuueckast u cranaaptHas ¢opMa 3a7aydl JUHEHMHOTIO MPOrpaMMHUPOBAHMSL.
LeneBast ¢pyHKIUSA, 00JIACTh JOMYCTUMBIX PEIICHUH, KpUTEpUU 3P PEKTUBHOCTH.

3) 3agaua 00 UCIIOIB30BAHUU PECYPCOB, 3a]laua O 3arpy3Ke 000pya0BaHHUS.

4) DNeMEeHTHI TEOPUH BBIITYKIIBIX MHOKECTB B N-MEepHOM npocTpaHcTBe. OOuuii Buj
JOTyCTUMOM 00s1acTh. basucHbIe pereHus CUucTeM.

5) OnopHble peuleHus, JHHUA YpOBHSA 1eneBo  ¢yHkuuu. ['paduueckas
MHTEPIIpETALMS PELICHNS 3a/1a49H C ABYMsI IEPEMEHHBIMHU.

6) O6mue cBoiictBa pemeHut 3aaa4 JIII. TeopeMbl 00 yriaoBbIX TOUKaX.

7) AHanu3 Ha YyBCTBUTEIBHOCTD, TPAHUIIBI POCTA IEPEMEHHBIX.

8) [IpeoOpazoBanmne neneBoit ¢pynknuu. Kputepun ontumansaocta B 3JII1 mpu
OIpeJIeIeHUN MaKCUMyMa/MUHUMYMa LeIeBOi (PyHKIHH.

9) CuMIIIEKCHBIN MeTo1. BEIpoXKIEeHHBIE pELIECHUS.

10)  VYcuoBus €IMHCTBEHHOCTH pelIeHNs. Monenn L[EJI0YHUCIEHHOTO
IIPOrPaMMHUPOBAHHS.

Pa3nen 3. TpancnopTHble 3a1a4M.
1) [TocranoBka 3agaum, MaTpula 3arpar, ueienas GyHkuus. OTKpbITas U 3aKpbITas
MO/IeJIb TPAHCIIOPTHOM 3a/1auu. 3aja4ya O Ha3HAUCHUSIX.



2)
3)
4)

CtpyKTypa MaTpullbl CHCTEMbI OTPAaHUYCHUH.
Oco0eHHOCTH CUCTEMBI OIPaHUYEHHH.

Teopema o panre. Hauanbubie onopHble perieHus. MeToj «ceBepo-3araiHoro»

yria u MUHHUMAJIbHOH CTOMMOCTH.

5)

KpI/ITepI/II/I OIITUMAJIBHOCTH 0a3uCHOro pacnupeaciICHuA

OKOHOMUYECKHI CMBICIT OIICHOK KJICTOK.

6)
7)

CIIOCOOHOCTB.

8)
9)
10)

Pa3nes 4. Moaenu HeJIMHETHOT0 M JUHAMUYECKOI0 IPOrpaMMHPOBAHUS.

1)
2)

3)

4)
rpaucHT.

5)

6)
7)
8)
9)
10)

HOCTpOCHI/Ie OHUKJIOB B MAaTPUIIC ITOCTABOK. MeTOI[ INOTCHIIMAJIOB.

IIOCTaBOK.

TpancnoptHas ceTb. TpaHCIOPTHBIE 3a1a4M C OTPAHUYCHUSMHU Ha IPOIYCKHYIO

[Ipumenenue Teopuu aeorictBeHnoctu 3JII1.
Benrepckuilt MeTO pelIeHHs TPAaHCIIOPTHOM 3a1a4H.
HaxoxieHue kpatyaiiiero Mmapuipyra.

[TocTaHoBKa 3ajauy HETMHEMHOTO IPOTPaMMHUPOBAHUSL.

[TpousBoacTBeHHAst PyHKIMS. JIOKATBHBIA, TTI00ATBHBINA U YCIOBHBINA SKCTPEMYM.
Heo6xoanMele 1 TOCTaTOUYHBIE YCIOBUS SKCTPEMyMa.

VYpaBHeHus cBsi3u, pyHkuus Jlarpanxa.

BBIHYKJ'IBIG (1)YHKI_II/II/I, WX CBOMCTBA. HpOI/I?»BO,Z[HaH 0 JaHHOMY HaIIpaBJICHUIO U

Kpurepuii CunbBectpa. DKCTpeMalibHbIE CBOMCTBA pemeHuid 3a1a4d BI1. Meton
KYCOYHO-JIMHENHOH anmnpoKcuManuu. I pagueHTHbIE METOBI.

3az[aqa napaMeTpu4ICCKOro nNporpaMMupOBaHusl.
MHoromarossie onecpanuu. 33,[[3‘-{3 OINTUMAJIBHOT'O YIIPABJICHUA.

PeKyppeHTHBIe COOTHOIICHMA. ypaBHeHI/IH bennmana. YcnoBHas onTUMH3AIUS.

Pacnpenenenne MHBECTUIINI MEXTY TPEITPUATHUSIMH.
3agaua o 3aMeHe 000pyJ0BaHUs

Paznen 5. Di1eMeHTBI TEOPUH MACCOBOI0 00CTYKUBAHUS

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)

ITpoueccel o0cnyxuBanus. [lokazarenu appexTuBHOCTH.
Knaccudukamus CMO.

[Tporecchl ¢ TUCKPETHBIM U HETTPEPBIBHBIM COCTOSIHUEM.
[ToToku coOBITHH.

VYcioBue CTallMOHAPHOCTH MOTOKA.

I'pa¢ cnyuaiinoro mpotecca.

[IpenenbHbIe BEPOATHOCTU COCTOSHUI.

OpnHOKaHATEHBIE © MHOTOKaHATBHBIE CHCTEMBI.

CMO c oTka3aMu U C OKUJAHUEM.

[Tpoueccsl rudenu u pa3sMHOKEHHUSL.

Kontponupyemsie kommnerentuu: OITK-3, TTK-2.
Oyenka KomMnemeHyull 0Cyujecmesemcs 8 coomeemcmaeuu ¢ madauyeu 4.

Pacuerno-rpaduyeckoe 3axanue
3apanume 1. [IpoBecTu nBe UTEpallMM METOJOM HAWCKOPEWIIEro CIycka B 3ajaue

HEJIMHEHHOro NporpaMMHMpoBaHus Oe3 orpanudenuid. Hauwnas u3 ucxomguoi toukum X0 =
U HAaxXoAs OAHOMEPHBIE MUHHUMYMBI Ha KaXKIOW WTEPALUM aHAIUTUYECKH,

UCTOJNB3ys HEOO0XOAMMOE YCIOBHME CyIIecTBOBaHHE »JKcTpemyMma. llokasate Ha rpaduke

HaIlpaBJICHUA CIIyCKa W IOCJICAOBATCIBHBIC HpI/I6J'II/I)KeHI/I}I K TOYKC MHWHUMYMaA. Breraucnuts

3Ha4YeHHUE 11eJIeBON (PYHKIIUU B UCXOAHOM TOUKE U MOCIEAYIOIUX MPHOTIKECHUSIX.



1) f(x1,x2) = 4x% + x2 — 4x1 — 2x2 (min) ;
2) f(x1,x2) = 202+ 222 — 201 — 2x2 (min);

3) f(x1,x2) = x2 +x2 — bx1 — 4x2 + 20 (min );
1 2

4; f}xL x2) = 10 x1 + 10 x2 — 5x%(max );
5) "f(x1,x2) = 5x1 +5x2 — x21 — xzz(max );

6 f€x1, XZ% =4 x1 + 6x2 — x*— 13(max );
7) f(x1,x2) = 5x1 + 8 x2 — 2x2 — 2x%2(max );
1 2
8) f(x1,x2) = —6x1 + 2x2 + 2x2(min"  );
1 2

3aganue 2. Jlana 3ajaya ¢ HEJIMHEWHOW IeneBOW (YHKIUEH W JTWHEHHOW CHCTeMOM
OTpaHUYCHUH.
Ucnone3ys rpadudeckuii MeToa, HATH TI100aTbHbIE SKCTPEMYMbI () YHKITUU
L= (x1+a)?+ (x2 + b)?
MpY OTPAHUYCHUSX:
aiixi + aizxz < bi;
{azix1+azx2 < bz;
x1;x2 =0

3naueHus K03()pPUIHEHTOB 11eNeBOM (QYHKIIUN U CUCTEMBI OTPAaHHYCHUH:

Ne BapuanTa 1 2 |3 (4 |5 1|6 |7 (8 |9 |10
[TapameTpsl
a S5 |6|-1 |-2|-3|-1|-3|-2]-2|1
b 4 1-2|-1 |-1|4|-1|-1]|-6]-2]-1
ai ) 2 |5 2 |13 13 |3 |3 |6 |6
aiz -4 |5 |4 |5 |8 |5 |8 |5 |7 |7
b1 -20 |20 |-20 120 (24 | 15|24 |15 |42 |42
az1 3 2 |3 2 |4 |5 |4 |5 |3 |3
Az 2 1 |2 1|7 (3 |7 |3 |-2]|-2
b2 30 10|30 [10(28|15|28|15|-6 |-6

3aganue 3. J[ByM npeanpHsATHIM Ha IIATh JIET BBIIEIEHBI cpecTBa B Koaudectse a=2000
JeH. efl. MI3BecTHO, UTO JT0XOJ OT X €IMHHUI] HAa EpBOM MpeAnpusaTuu paseH f1(x)=5x, oT y neH.
eIMHUI] Ha BTOpoM mpeanpusatiun — f2(y)=60y nen. emunuiu. K KOHIy roja octaTOK CpeICTB
paBen cootBerctBeHHO (1(X)=0,8%, 02(y)=0,3y. Kak pacnpenenutb cpeacrBa MexIy
NpeANPUIATHAMU, YTOOBI OOmMI moxon Obu1 HambonpmuM? PemuTe 3amady MeToaoM
JUHAMHYECKOTr0 IPOrpaMMHUPOBaHUSI.

3ananmue 4.

1)HaiiTi HHKHIOIO LIEHY aHTarOHHUCTHYECKON MIPBI ¢ QYHKIMEN BeMrpbima (X, y) =
x—2xy+vy, (x,y) €[01] x[0,1].

2)HalitTu Havuty4dImui rapaHTUPOBAHHBIA PE3YJIbTAT ISl UTPOKA 2 B aHTarOHUCTUYECKOU
urpe, 3ajanoi Ha keaapare [—1,1] X [-1,1]; (x,y) = 2x2 — y.



3)HaiiTi BEpXHIOIO I[EHY aHTArOHMCTHYECKOM UIPhl ¢ QYHKIMEN BhMrphima (x,y) =
(2x —y)?% (x,y) €[0,1] x [0,1].

4)HaiiTn HamJIydmuid TapaHTUPOBAHHBIN PE3YNIbTAT JUIsl UTPOKa 1 B aHTarOHUCTHYECKOM
urpe, 3aJaHHoi Ha kBazapare [—1,1] X [—1,1]; (x,y) = (y —x)2

3amanmue 5.
Haiitu rpaduuecku perienue 3aj1auu BHITYKIOTO MporpaMMupoBanus. COCTaBUTh QYHKITHIO

Jlarpan»a u HaiiTH ee cez{no?}o TOUKY.
(x1,x2) =2 —x2 — 2x2 > max ;
1 2

x2 < 4 —xf;
{x1+x2=>1;
x120;x2 =2 1.

3ananmue 6.
3ajauu BBITYKJIOTO MPOTPAMMUPOBAHUS PEIIUTH METOJOM KyCOYHO-TMHEHHON anmnpOKCUMAaIUH.
1) (Z(x1,x2) = (x1 —3)? + 2(x2 — 2)? > min ;
x2 + 4x2 < 16;
{3x1 + x2 < 15;
x1=>0;x2=20.
2) Z(x1,x2) = x2 — x§ - max;
2x1+ 3x5 < 3;
{0<x1<2/3
x2 = 0.
3aganue 7.
B nmpemioxkeHHON TUHAMHYECKON MOJENTH M3 HadalbHOTO MyHKTa (1) B KoHeuHbI myHKT (11)
3aJlaHa CTOMMOCTh MpOe3[la MEXIy OTIEIbHBIMU NYHKTaMU TpPaHCIOPTHOM cetu. Mmeercs
HECKOJIbKO MapIIpyTOB MO TPOE3Ay, MPEACTaBIECHHBIX B cooTBeTcTBYytomen tabmuie (T(i,))).
HeoOxonuMo ompenenuTh ONTUMaIbHBIA MapHIpyT mpoe3aa u3 nyHkrta 1 B myHkT 11 ¢
MUHUMATBHBIMU TPAHCTIOPTHBIMU PACXOJIaAMHU.



RO CEEE
i

T |-|10[12]8f20]- [- [- |- [- |-
2 1-1- |- |-[- |5]2L[- |- [- |-
3 [-1- |- |-]-1619 -1 |- |-
A -1- |- |-[- [7 [10]- |- |- |-
5 [-1- - |-|- |13]8 [- |- [- |-
6 [-1- |- |-|- |- |- [12|14[18]-
7 1-1- |- |-[- |- |- |[13[15[16]-
8 [-1- |- |-1-1-1-1-1-1-18
o [-1- - [-[-1-1-1-1-1[-[10
00-1- - [-[-1-1-1-1-1[- |10
-1- - 1-1-1-[- |- -~ -

Kontpomupyemsie komnerennuu: OITK-3, ITK-2.

0U€HKCI KOMI’lemeHZ/ﬂ/IZZ ocywecmeniaencs 6 coomeemcemeuu ¢ ma@zuueﬁ 4.

KonrtpoabHnas padora

1. OcHoBHBIE 321a4H MCCJIeJOBAHUS ONePALMIi.

1. OnrTumaneHOE penreHne KIIacCHIeCcKOH 3a1aui IOTpeOIeHUs 00eCTieunBaeT
a) MaKCUMYM (YHKILIHU TOJIE3HOCTH (11eTIeBON (PYHKIINN)
0) MUHUMYM (DYHKITUH TIOJIE3HOCTH
B) ITOCTOSIHHOE 3HaYeHHUE (DYHKIIMU MOJIC3HOCTH

2. 'pynmna nepeMeHHBIX CUCTEMBI OTPaHUYCHUN 3a/1a4i JIMHEWHOTO TPOTrPaMMHUPOBAHUS
x,1< < oOpa3syer 6a3uc npu ycioBUH
a) MUHOP MaTpUIbl KO3()(HUIIUEHTOB NPH MEPEMEHHBIX X HEOTPHUIATEIbHBIN



0) MUHOP MaTpUIIBl KO (PHUITMEHTOB MpU TEPEMEHHBIX X OTJIMYeH OT 0
B) mepeMeHHble X, 1 < < BXOJAT B BRIpQKECHHUE LIEIEBOI (PYHKITUH C
HEHYJIEBBIMU KOX(PPHUIIMEHTaAMU

3. [lepeceueHne BHIMTYKIIBIX MHOYKECTB B
a) SIBJISICTCS BBIMYKJIBIM MHOKECTBOM;
0) sIBJIsIETCSl OTPAaHUYCHHBIM MHOXECTBOM;
B) HE COJICP)KUT YTJIOBBIX TOYEK MHOXKECTB;
') HE COJICPKUT BHYTPEHHUX TOUEK MHOXKECTB

4. MHO€eCTBO TOIYCTUMBIX PELICHUH 3a/1a4y JINHEHHOTO POrpaMMHUPOBAHUS
a) COCTOUT TOJIBKO U3 YIJIOBBIX TOUEK MHOXKECTB
0) siBNIsIE€TCSl HEOIPAHUYEHHBIM
B) IBJISICTCA BBINYKJION JIMHEHHOM KOMOUHAIMEN YTITIOBBIX TOYEK

5. JIuHus ypoBHS 3aJjauy ONTUMM3ALMH OIIPEIEISIETCS YCIOBUEM

a) (x) = wm  (x) = ;
6) @)= ;B ()=0 1 (x)<0;
6. YemoBue ( )= () Juisg mapsl IBOMCTBEHHBIX 3aa4

a) ABJIICTCA JOCTATOYHBIM YCIIOBUCM OIITUMAJIbLHOCTH peHIeHI/If/'I )

0) sBJIIeTCS HEOOXOJUMBIM YCJIOBUEM ONTHUMAJIBHOCTH PCIICHUN

B) ABJICTCA JOCTATOYHBIM YCJIOBUCM OI'paHMYCHHOCTU O6HaCTI/I A0IMYCTUMBIX
pelieHuit o0enx 3ama4y

7. Yucno orpaHuyeHU TpaHCTIOPTHOM 3a1a4u

a) paBHO CyMME YHCIJIa MOCTaBIIMKOB U MOTpeduTeNnel; 0) HEe MEHbIIE CyMMBI
YKClla IOCTAaBUIMKOB U MOTPEeOUTENEH;

B) paBHO YMCITY 0A3UCHBIX IEPEMEHHBIX;

') paBHO YHMCITy CBOOOJHBIX IEPEMEHHBIX;

8. PacnpeaeneHI/Ie IMMOCTAaBOK ABJIACTCA OIITUMAJIBHBIM ITPU BBITIOJTHCHUU KPUTCPUA:
a) OIIEHKH CBOOOHBIX KJIETOK MPUHUMAIOT OJJUHAKOBBIC 3HAYCHHUS;
0) cymiecTByeT cBOOOHAS KJIETKA C MOJIOKUTEITHLHOMN OLIEHKOM;
a) OIICHKHU BCEX CBOOOHBIX KJIETOK HEOTPHUIATEIbHBI;

9. Ilyts L B cereBoM rpaduke sBISETCS KPUTHUECKUM, €CIIH
a) L— nanbosiee Mpoa0HKUTEIbHBIN TTOJTHBINA MYTh;
6) L cocrout n3 HanbobIIero yucia pador;
B) L— Haubosee npogoKUTENbHBIN 3aMKHYTHIN MYTh

10. 3a1aya BBITYKJIOTO MTPOTrPAMMHUPOBAHHUS C OTPAHHYECHHOW 00JIaCThIO pemeHuit D
a) UMEET €IMHCTBEHHOE PEIICHHUE;
0) umeer perieHue Ha rpanuie oonactu D;
B) UMEET pelleHue BHyTpH obsactu D;
') UMEET BBIITYKJIOE MHOXECTBO PELLIEHUI

Mopneu JJMHEHHOI0 NPOrpaMMHUPOBAHUS.
BapuanT Nel
1. CocraBurs YKOHOMHUKO-MaTEMaTUYECKYIO MOZEJIb 3a/1a4u.
Toprosast opranu3zanus IIAHUPYET PEeaTU3aLHUIO 0 IBYM TOBApPHBIM IPYIIaM, 10 KOTOPBIM
BoIzesieHbl GoHabl 800THIC.py6. 1 500THIC.py0. YpOBEHb TPAHCIIOPTHBIX M3AEPIKEK MO 3TUM



toBapam coctaBisieT 1% u 2% COOTBETCTBEHHO, YpPOBEHb H3JEPKEK, CBSI3aHHBIX C
XpaHeHHeM ToBapoB, — 2% u 1%, yposens npubbsui — 3% u 2%. [IpenenbHo nomycTuMBbIe
pacxojibl, CBSA3aHHBIC C IEPEBO3KOM W XpaHEHHWEM TOBAapOB, paBHBI 25 ThIC.py0. u 29
ThIC.py0. C y4eroM 3aKylmKd TOBAapOB CBEPX BBIICICHHBIX (OHIOB  ONPEACITUTH
ONTUMAJIBHYIO CTPYKTYpPY TOBapooOOpoTa, 00eCHeunBaroIlyl0 OpraHu3aluil MaKCUMAIbHYIO
IpUOBLIb.

2. CdopmynupoBaTh yCIOBHE, IPU KOTOPOM Touka X N-MEPHOTO MPOCTPAHCTBA
SIBJIICTCS BBITYKJION JIMHEHHONW KoMOuHanue touek (U, 2), | O,

3. Ompenenuth 00JaCTh JOMYCTUMBIX pEIICHUN JIBOMCTBEHHOM 3aja4d, €CJIU
neneBast QyHKUINSA UCXOJHON 3a7]aui HE OrpaHUYEHA.

4. Tloctpoutsb Bce Oa3UCHbBIE TOMYCTUMbIE PELICHUS CUCTEMbI OTpaHUYEeHUN

3x1+x2 —x3 =2,

x1 —4x2 + x4 = 5.

Bapuant Ne2
1. CocraBUTh 3KOHOMHKO-MATEeMaTHYECKYyI0 MOJAENIb 3adaud. [lpeampusitue
BBIIIYCKAET TPU BHUJA u3nenuil. MecsuHas nporpamma Bbinycka cocrasisier: 2000 uznenuii
nepBoro Buna, 1800 uznenuii Broporo Buaa u 1500 uznenuit Tperbero Buaa. Jis Beimycka
U3JIeNIA HCTIONB3YIOTCS MaTepHallbl, MECSUHBIM pacxoj] KOTOPBIX HE MOXET MPEBLICUTH
61000 xr. B pacuere Ha 0HO W3JieIME IEPBOrO BUJIA PACXOAYETCS 8 KI' MaTepuaa, BTOPOro
Buaa — 10 kxr, Tperbero Buga — 11 kr. OnToBas 1ieHa 0AHOTO BUAA W3AeNus rnepporo suga 70
y. €., BToporo u tperbero coorsercTBeHHO 100 u 90 y. e. OnpenenuTs ONTUMAIBHBINA TIJIaH
BBIITYCKA U3JIEH, 00eCTIeUNBAIOIINNA TPEITPUITUIO MAKCUMYM BBIPYUKH.
2. Haiitn omeHKy umcina Oa3WCHBIX JIOMYCTHMBIX pEIISHUH 3aJa4dl JIMHEHHOTO
MpOrpaMMHUPOBAaHUS C N IEPEMEHHBIMU, COJIEpKAIlled M OrpaHUYEHUH.
3. Ompenenuts paHT CHCTEMBI OTPAaHHMUYCHHUN TPAHCIIOPTHON 3a/1a4H, COoAepKamien 5
nocTaBIUKoB U 10 moTpeduTene.
4. Tloctpouthb Bce 6a3UCHBIE TOMYCTUMbBIE PELICHHUS CUCTEMbI OTpaHUYEHUN
—2x1+ 3x2 + x3 = 6,
{x1+5x2—x4= 10.

Bapuant Ne3
1. CoctaBUTh 3KOHOMHUKO-MAaTEMaTHYECKYIO MOJEINb 3a/1a4. Palron cocrapiseTcs
U3 IBYX BUJIOB MPOIYKTOB ( 1 2), B K&XAbI U3 KOTOPBIX BXOJST MTUTATEIbHBIC BEIIECTBA
, , . MHUHMManbHOE CyTOYHOE MOTpedieHne nuTarenbHoro Bemecrsa  pasHo 100 en.,
BELIECTBA — 80 ex., BemectBa — 160 exn. Llena 1 enuHUIBI NPOIYKTA 1 COCTABISAET
0.2y.e., len npoaykra 2 —0.3y.e. KomuuecTBO MUTAaTENHFHOIO BEIIECTBA KAXJ0TO BUA
B | e1. mpoayKTa NpUBEACHO B TAOIUIIE.

[IurarenpHbIE BelleCTBA CoaepkaHue MNUTATENbHOTO  BEUIECTBA B €IMHUIIE
MPOJYKTa, €.
1 2

A 0.1 0.5
B 0.25 0.1
C 0.2 0.4

OnpenenuTh ONTUMATBHBIA PAIMOH MUTAHUS, CTOMMOCTh KOTOPOTO OYAeT HAUMEHBIIICH.

2. CdopmynnpoBaTh KpUTepUil ONTHUMAIBHOCTU PEIICHUs B 3a/laye MaKCUMU3ALUU

1eseBOM yHKIHH.
3. Onpenenutsb yclIOBHE, TP KOTOPOM ONTHUMAJIbHOE PEIICHUE TBOMCTBEHHOM

3aJla4d SBIISIETCS BBIPOKICHHBIM.
4. [Toctpouts Bce 6a3uCHbBIE TOMYCTUMBIE PELICHUS CHCTEMbI OTpaHUYEHUN



x1—x2 +x3 =4,
{2x1 +x2 — x4 = 1.

Bapuant Ned

1. CocTaBuUTh SKOHOMHKO-MaTEMATHYECKYI0 MOJIENb 3a/aui. PaluoH Juisi mUTaHUs
JKUBOTHBIX Ha (hepMe cocTOUT U3 ABYyX BUI0B KopMoB [ u II. Ogun kunorpamm kopma [ ctout
70 y. e. U COACPKUT 2 €n. KUPOB, 5 en. OenkoB, 2 en. yrieBonoB, 4 en. HUTpaTtoB. OauH
kwtorpamm kopma |l ctout 30 y. e. u conepxut 4 ex. xupos, 3 e1. 0eIKoB, 6 e/1. yriIeBOI0B,
3 en. uutpatoB. CoCTaBUTh HamOoJliee [EHICBBIA pAIlMOH NHUTAHHS, OOECIICUMBAIOIINN
coJiepKaHue XKUPOB He MeHee 6 en., OenkoB He meHee 10 ex., yrieBogoB HEe MeHee 7 e,
HUTpaTOB He Oonee 12 en.

2. Onpenenuth  ycjaoBHe, TIpU  KOTOpoM  oOmas  3ajada  JIMHEWHOTO
MIPOrpaMMHUPOBAHUS HUMEET 00JIee OJTHOTO ONTUMAIBHOTO PEIICHUS.

3. Haiitn nsmMenenue oneHKr cBOOOIHOM KiIeTKH ( , )B TPAHCIIOPTHOM 3aade, eCIIu
K CTPOKE MaTpPHIIbI 3aTPaT J00aBISCTCS MOJIOKHUTEIbHbIN moTeHIman (+1).

4. [TocTpouth Bce 6a3MCHBIE TOMTYCTUMBIC PEIICHHUS CHCTEMbI OTPaHUYCHUN

—4x1 + x2 + 2x3 = 12,
{6x1 + 5x3 — x4 = 30.

Kontpomupyemsie kommerennuu: OIIK-3, TTK-2.

Oyenka komnemenyutl OCywecmeaisemcs ¢ coomsemcmauu ¢ maoauyet 4.
Bomnpocs! k 3a4ery

1. OKOHOMHUKO-MaTeMaTu4ecKasi MOZEIb 3aja4y UCCIICJOBAHMsI ONIEPaLli.

2. CrangapTHas ¥ KaHOHUYecKas popMa 3a/1a4u JINHEHHOTO MPOrpaMMHUPOBaHMUSL.

3. basucuble pemenns cuctemsl orpannuenuit 3JII1. JlonmyctuMele pemieHus.

4. Brinykiible MHOKECTBA TOUEK N-MEPHOTO NMPOCTPAHCTBA, UX CBOMCTBA.

5. O6urme coiictBa pemenuit 3JII1 ¢ N mepeMeHHBIMHU.

6. Boinyknas nuHeliHas KOMOMHAlMs KOHEYHOrO 4YHCJa TOuYeK N-MEpHOro
MIPOCTPAHCTBA.

1. Kputepun ontumManbHOCTH B 33jJadaX Ha MaKCUMyM/MHUHHMYM LI€JI€BOU
GyHKIUH.

8. VYciioBre €IMHCTBEHHOCTH ONTHMAalIbHOTO pemeHus. OOmuil BUJ perieHus
3JIIL.

9. OnpeneneHve TpaHULBl W3MEHEHHMS IIEPEMEHHOM, mepeBoauMoi B 0asuc
CHUCTEMBI OTPAaHUYEHHUH.

10.  T'eomerpuyeckas HHTEPIIPETAIMs PEIICHUS 3a/a4H C IBYMSI NIEPEMEHHBIMH
100 ABYMS OTpaHUYEHUSIMHU.

11. [TpuHIMIIBI ABOMCTBEHHOCTH B 33J1a4ax JMHEUHOTO MPOrpaMMHUPOBAHUS.

12. DKOHOMHYECKAs MHTEPIPETAIS 3a/1auu, JBOMCTBEHHOM 3amadye 00 OIeHKE
pecypcoB.

13. Ornpepenenne nepBoHaYaIbHOTO TomycTuMoro 6asucHoro pemenus 3JIT1.

14.  TpancmopTHas 3ajada € OTKPBITOM M 3aKkpblTOil Mojenbio. 3amadya o
Ha3HAYEHUSX.

15.  OOmmit B MaTpUIlbl CHCTEMbI OTPAaHUYCHUHN TPaHCIIOPTHOM 3amauu. Teopema
0 paHre.

16.  Meroasl «ceBepo-3aMagHOro» yriia ¥ MUHUMAIbHON CTOMMOCTH.

17.  Kpurepuit onTUManbHOCTH 6A3UCHOTO PAaCHpPECICHHS TOCTABOK.

18.  Ilepepacnpenenenue MOCTaBOK B TPAHCIIOPTHOM 3aade. [IUKIbI.



19.
20.
21.
Mapuipyra.
22.
23.
24.
25.
26.
27.

Teopema 0 noTeHUHAIIAX.
CereBble MOZIENU U UX XapAKTEPUCTUKU. BpeMeHHbIE TapaMeTpBhl.
CereBas Mojenp TpaHCHOpTHOH 3azauu. IlocTpoeHue onTHManbHOIO

VYcioBus 3KCTpeMyMa B 33/1a4axX HEJIMHEHHOTO IPOrPaMMUPOBAHHS.

BrimykJible v CTpOro BBINMYKIIbIE (DYHKIMH, UX CBOWCTBA. | 'paaueHt.

Meto KyCOUHO-IMHEIHOMN anpOKCUMAaIHH.

[TpubnnxeHHoe peleHne 3a1a4 BhITYKJIOro IpOrpaMMHUPOBAHUS.

OO11ast nocTaHOBKA 3a7a4d JUHAMUYECKOI'O IPOrPaMMHUPOBAHUS.

[TpyHIMIT ONTUMAIBHOCTH B 3a/ladax JIMHAMUYECKOrO MPOrpaMMHUpPOBAHUS U

ypaBHeHus bennmana.

28.
29.
30.
31.
32.

3amaya 00 ONTUMALHOM paclpeesieHuU PecypcoB MKy OTpacisIMU Ha N JIeT.
3amaya o 3ameHe 000pyI0BaAHUS.

CucTeMbl MACCOBOTO OOCTYKUBAHUS, HX XaPAKTEPUCTUKH.

[Totoku coObITHIA. Y CIIOBUE CTAlMOHAPHOCTH MOTOKA.

CMO c oTkazaMu U OKUJAHUEM.

KonTtpomupyemsie kommerennuu: OIIK-3, TTK-2.

Oyenka KomnemeHyull 0Cyujecmeisiemcs 6 coomsemcmeuu ¢ madbauyeul 4.
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