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CocraButens / cocrasurenu: MITOVY. nomenr kabenpsl MHbOpMAIMOHHBIX TEXHOJIOTHHA M

OPUKIAIHON MAaTEMATUKHA
MECTO paGOTLI, 3aHUMacMas JOJIKHOCTh

@ AxmenoB P. D.  «22» aBrycra 2019 1.

MOMUTHCE ®.1.0. Jlara

Penensent: MITOVY. nouent xkadenpsl MHOOPMAMOHHBIX TEXHOJOIMA M IPUKIAJIHON

MaTeMaTHUKH
g/ MECTO pa60Tbl, 3aHUMaeMasi 10JDKHOCTh
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/ 4 Hyuyounse 1.B. «23» aBrycra 2019 r.
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A.MN. bypuazsaa PMBA Poccun

(OMKHOCTH, MECTO PAabOTHI)

/
ﬁ/ ¥ BacuibeB E.B.  «26» aprycra 2019 r.

MOJIHUCH D.1.0. Jata

@DOH/JT OLIEHOYHBIX CPEJCTB PACCMOTPEH U 0/100peH Ha 3acenaHuu kadeapsl MHPopMaIMOHHBIX
TEXHOJIOTHI U MPHUKIaIHON MaTeMaTHKu  (mpoTokon Ne 1 ot «26» aBrycra 2019 1.)

/3aB. kadeapoit UTHIIM/E == 2= 2« Ilerpynnna E.B. «26» asrycra 2019 .

MTOJIITUCH ®.11.0. Jara

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

Kageapsl )
poTOKOJ Ne OT « » 20_ r.
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MPOTOKOI Ne OT « » 20 r.

3aBenyrouuii kadeapoit / ©.1.0/
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1. HACHOPT ®OHIA OHEHOYHbIX CPEACTB
1o aucumiuiee «McecnenoBanue onepanui

OneHOYHBIE CpEJICTBA COCTABJSIFOTCS B COOTBETCTBHHM C pabouedl mporpaMMoi
JUCIUTIIMHBI M TIPEJICTABIIIOT COO0H COBOKYMHOCTh KOHTPOJbHO-U3MEPUTEIBHBIX MaTEPHUAJIOB
(TumoBbie 3amauM (3aaHMs), KOHTPOJBHBIC PA0OOTHI, TECTHl W Jp.), MPEIHASHAYCHHBIX IS
WU3MEPEHHS YPOBHS JOCTHKECHHSI O0yUJalOIUMHKCS YCTAaHOBJIEHHBIX PE3YyIbTaTOB O0OyUCHHS.

OueHoYHBIE CpPEACTBA KCHOJB3YIOTCS TpPU  MPOBEACHUU  TEKYIIEro  KOHTPOJIS
YCIIEBAEMOCTH U TPOMEKYTOUYHON aTTECTAIUH.

Tabmuma 1 - IlepeueHbp KomImeTeHIUNA, (OPMHUPYEMBIX B TPOIECCE OCBOCHUS
JUCHUTITUHBI

Kon

HaumeHnoBaHue pe3ysbTaTta 00yueHHst
KOMIIeTeHIIUH

OIIK-3 CnocobeH mpUMEHATh U MOAU(PUIIMPOBATH MAaTEMAaTHYECKUE MOJICIH IS
penieHus 3a1a4 B 001aCTH IPOo(hecCHOHABHOMN ACSITEIIBHOCTH

OIIK-3.1. 3Haer OCHOBBI TEOPUHU CHCTEM M CHUCTEMHOIO aHalIu3a,
JTUCKPETHOW MaTeMaTHKH, TEOPUU BEPOATHOCTEH M MaTeMaTUYECKOU
CTaTHCTUKH, METOJIOB ONTHUMM3AINH U UCCIEIOBAHUS ONEpaLUid, HEUYETKUX
BBIUMCJICHHUM, MATEMATHUYECKOTO M IMUTALIMOHHOTO MOJICTHPOBAHUSI.
OIIK-3.2. YmMeer npuUMEHATh METOJbl TEOPUU CHUCTEM M CHUCTEMHOTO
aHaJnM3a, MaTeMaTUYeCKOro, CTAaTUCTMYECKOT0 U  UMHUTAllMOHHOTO
MOJIEJIMPOBAHUS ISl aBTOMAaTH3aLUM 3a/1a4 MIPUHATHUS pEIIeHUH B 00J1acTH
po(hecCuOHATIbHON e TENbHOCTH.

OIIK-3.3. Bnageer HaBblKaMU IPOBEACHUS HWHKEHEPHBIX pPACUETOB
OCHOBHBIX IIOKa3aTejeil pe3ylbTaTUBHOCTH CO3/IaHUS U MPUMEHEHUS
MH(OPMAIIMOHHBIX CUCTEM U TEXHOJIOTHIA.

[1K-2 Cnoco0eH NOHUMAaTh, COBEPLIEHCTBOBaTb M MPUMEHITb COBPEMEHHBII
MaTeMaTUYECKUM armnapar

[TK-2.1. 3HaeT ocHOBHBIE TEOPEMBI U (POPMYJIIBI MaTEMAaTHUECKOTIO aHAIN3A,
FeOMEeTPHUH, AMCKPETHON MareMaTHKH, aud@epeHIuanbHbIX ypaBHEHUH,
TEOPETUYECKMX  OCHCOB  MH(OPMATHKH,  YHMCIEHHBIX  METOMOB,
(GYHKIMOHATIBHOIO aHAJIN3A.

[1K-2.2. VYMmeer mnpuMeHATb OCHOBHblE TeopeMbl U  (opMyibl
MaTEMaTUYECKOTO  aHajlu3a, TIE€OMETpUH, JUCKPETHOM  MaTeMaTHKW,
muddepeHIMaNbHbIX YpPaBHEHUN, TEOPETUYECKHX OCHOB HH(OpPMATHKH,
YHUCIIEHHBIX METO/IOB.

[1K-2.3. Bnageer wmertonamMu, NpUEeMaMH, aJTOPUTMAMH M CIOocoO0amMu
NPUMEHEHHS COBPEMEHHOI0 MaTeMaTHYeCKOIo ammapara JUuisi pelieHHs

3aaad HpO(I)CCCI/IOHaJIBHOﬁ ACATCIIBHOCTH.

KoneunbiMu pe3ynbTaTaMd OCBOCHMSI AMCHMIUIMHBI SIBISIIOTCS  chOopMHpOBaHHbBIE
KOTHUTHBHBIE JIECKPUITOPBI <BHATh», «YMETb», «BIAJETb», PACHHCAHHBIE IO OTIEIbHBIM
komneTeHIUsIM. dDopMHUpoBaHHE JIECKPUITOPOB MPOMCXOAUT B TEUEHHE BCEr0 CeMecTpa Io
JTariaM B paMKaX KOHTAKTHOM paboThl, BKIIOYAIOMIEH pa3IUYHble BUABI 3aHATHA U
CaMOCTOSATENILHON palOThl, C MPUMEHEHUEM Pa3IUnYHBIX (HOpM U METOl0B 00ydeHus (Tabi.2).



Tabnuia 2 - opMupoBaHre KOMIETEHIIMH B TPOLECCE U3YyYEHUS TUCIUTUIHHBIL:

=T
Kon YpoBeHb WNHukatopsl noctwxkeHus | Bun  yueOHbpIX  3aHsaTHil, | KoHTponupyemble pasgensl U | OLlEHOYHBIE CpECTBa,
KOMIIETEHIIMH | OCBOCHUS KOMIIETEHIIHH paboTel, GOPMBI U METOIBI | TEMbI JUCLUIIIIMHBI UCIIOJIb3YEMbIE TUISE
KOMITETCHITHA oOyueHwus, OIICHKHU YPOBHS
CHOCOOCTBYIOIIHE c(hOpMUPOBAHHOCTH
(hopMUPOBAHUIO u KOMTIECTCHITHH
.2
Pa3BUTHIO KOMITETEHITUI
OIlK-3 3naem
Henocratounsiii | OIIK-3.Ctyaent He cnocoOeH | JIEKIIMOHHBIE u | 1.Beenenne.  OcHoBHple  3amaud | Tekymuii  KOHTpoOmb ——
YpOBEHb MPUMEHATH " | IpaKTHYECKUE 3aHATHS, MCCIIC/I0BAHMUSI OTIePaLUi. OIpoc, KOJUIOKBUYM,
MOAU(PHUIIIPOBATH camocTosTenbHas  paGora | 2-Monenn JIMHEHHOTO | pacyeTHO-rpapuuecKoe
MareMaTHYeCKHe MOJIENH Ul | 00yJaromuXcsi, MMOArOTOBKA 3 %porpaMMHpOBaHH’I' 3aJlaHU€,  KOHTPOJIbHAs
pelleHMsl 3ajad B OONACTH | M cHaya IPOMEKYTOuHOj | °  PAHCTIOPTHRIC Sa/IatH. pabora.
N 4. Monenu HEJTHMHEHHOTO u
npodeCCHOHAILHON aTTeCTaIUH.
JNHAMHUYCCKOT'O
ACATCIBEHOCTH. NIPOrPaMMUPOBAHHUS.
He 3HaeT ocHOB MaTemaTukH, 5.D/NeMEHTB  TEOPHH  MAaCCOBOTO
HCCJICTOBAHMS OTIEPAIIHH. 06Ty KHBAHHS.
ba3zoBbrit OIIK-3.1. Crymentr ycBowun | JlekumoHHbie u | 1. Beemenuwe. OcHoBuble 3amauu | Tekymuii  KOHTpOIb — —
YpOBEHL OCHOBHOEC coJiep)KaHUE | IPaKTHYECKUE 3aHATHS, MCCIIC/I0BAHMUSI OTIePaLIUi. OIpoc, KOJUIOKBUYM,
MaTepuana JAUCLUUIUIMHBI, HO | caMOCTOsTeNbHass  paboTa 2. Monenn JIMHEHHOTO | pacueTHO-rpaduyeckoe
AMeeT 00y4JaroIIMXCsl, MOArOTOBKA 3 %porpaMMHpOBaHm- 3aJ1aHHE,  KOHTPOJIbHAs
HECHCTEMATU3UPOBAHHBIC U CcJada IIPOMEXYTOYHOH | PAHCIIOPTHRIC 3a/1at1H. pabora.
4. Monenu HEJIUHEHHOT O u
3HAHUA 00 OCHOBax | aTTecTaluu.
JUHAMHUYCCKOI'O
MATeMaTHKH,  HCCIENOBAHHU IPOTPAMMHPOBAHNA.
Onepamnum. 5. DJeMEeHTBhl TEOpHH MAaCCOBOTO

! JleKUMOHHBIE 3aHSTHS, NPAKTHUECKHE 3aHATHS, TaG0PATOPHBIE 3aHATHS, CAMOCTOATEIbHAS PaboTa. ..
% HeoGXO0/IMMO yKa3aTh aKTHBHBIC ¥ MHTEPAKTUBHEIC METO/IbI 0OYUeHHs (HATPEMEp, MHTEPAKTHBHAS JIEKIHs, paboTa B MaJIbIX TPYIIIAX, METOIbl MO3TOBOTO IITYpMa H T.11.),
CHOCOOCTBYIOIIHE PA3BUTHIO Yy 00yUAIOIINXCS HABBIKOB KOMAaHIHOM PabOTHI, MEKIMIYHOCTHON KOMMYHUKAINH, IPUHATHS PEIICHUH, TUAEPCKIX KauecTB.
® HaumenoBauue TeMbl (pasjena) Gepercs u3 paboueii mporpaMMbl TUCIHIITHHEL
* OneHOYHOE CPEICTBO TOIDKHO BEIOMPATHCS C YUETOM 3aITaHHPOBAHHBIX PE3yIbTATOB OCBOCHHS AUCIMILTHHEI, HAIPAMED:
«3HaTh» — cobecenoBaHne, KOJUIOKBHYM, TECT. ..
«YMeTb», «BnaneTs» — MHIUBHUTya IbHBIA WM TPYIIIIOBOM MMPOEKT, Kelc-3a1a4a, AesoBas (poseBast)

urpa, noptdoimo. ..




00CTyKUBaHMSIL.

Cpennnii OIIK-3.1. Crynment cmnocobeH | JleknnmoHHbIE u | 1. Beemenwe. OcHoBuble 3amaum | Tekymuii  KOHTpomb ——
YPOBEHB CaMOCTOSITEIILHO BBIJIEIATDH | IPAKTUYECKUE 3aHATHS, MCCIIC/IOBAHMSI OTICPALIHL. O11poc, KOJUIOKBUYM,
TJIABHBIC IIOJIOKEHUS B | paGota B Mambix rpymmax, | 2 Moxemn JIMHEHHOTO | pacyeTHO-Tpaduueckoe
U3y4EHHOM MaTepHalle. UHTEPAKTUBHAS JIEKIHS, IpOrpaMMHUpPOBAHIS. 3a/iafue,  KOHTPOJIbHAA
3HaeT OCHOBBI MAaTEMAaTUKH, | TUCKYCCHS, 3. Tpancnopribie 38]AH. pabora.
4. Mopenu HEJINHEWHOTO u
HCCIJICIOBAHMSI OIIEPALIHH. caMmocTosiTeNlbHas ~ pabora HAMIHECKOTO
oOyyJarouxcs, MOJrOTOBKA IPOIPAMMHPOBAHHL,
- Cclatqa  HPOMEKYTOUHOM | 5 JpemenTsl TEOPUHM MAcCCOBOTO
aTTCCTAINH. 00CITy)KUBaHHUSL.
Beicoknit OIIK-3.1. Crynent 3HaeT, | JIekuuoHHbIE u | 1. Bsenenne. OcuoBuble 3anaun | TeKyumid KOHTPOIb —
YPOBEHD IMOHUMAET, BBIACISCT IJIABHBIE | IIPAKTUYECKUE 3aHATHA, HCCIICI0BAHMUS OTIePaLINid. ompoc, KOJUIOKBHYM,
MOJIOKEHUS B HM3yYEHHOM | paboTa B MalblX TpYIIMax, 2. Monem JIMHEHHOTO | pacyeTHO-rpaduyeckoe
Marepuaie u CIOCOOEH | MHTEPAKTHBHAS JEKLHs, [IPOrpaMMHPOBAHHSL. 3ajlaHue,  KOHTpPOJIbHAs
NPUMEHSTH u | nuckycens, 3. TpancnopTHble 3a1a4m. paborTa.
4. Mopenu HEJIMHEWHOTO u
Mo (pUIIMPOBATh camocTosiTelbHas ~ pabota HHAMAHECKOTO
MaTeMaTHYeCKUe MOJIENU sl | 00ydaroluxcs, MOJrOTOBKA POrPaMMIPOBAHELL.
pelmeHus 3ajad B O0ONACTH | M clada NPOMEKYTOYHOH | 5 3yenvenTr TEOPHH MacCOBOTO
npodeccuoHaIbHON aTTeCTallUN. 0GCITyKMBaHHA.
JeSITENIbHOCTH.
3HaeT OCHOBBI MAaTEMAaTHKH,
MCCJIETOBAHMSI ONIEPALINH.
Ymeem
bazoBwrit OIIK-3.2. Crynent | JlekunoHHbBIE u | 1. Benenne. OcHoBHBIE 3a7auM | TeKkymmii KOHTposib —
YPOBCHb HUCHBITBIBACT 3aTPYJHCHUS B | IPAKTHYECKUC 3aHATHS, UCCJIEI0BAHMS OIIEpaALIUH. onpoc, KOJUIOKBUYM,
XO0JIE PENICHHWS CTaHAApTHBIX | paboTa B MaybIX Tpymmax, | 2. Mogenun JHHeiHOTO | PACUCTHO-Tpaduyeckoe
IPOPECCHOHANBHBIX 337a4 C | HHTEPaKTHBHAS JEKIH, POrPaMMHUPOBAHHSL. 3ajanue,  KOHTPOJIbHAA
PUMEHEHUEM JUCKYCCHSI, 3. TpancnoprHble 3a1a4u. pabora.
€CTeCTBEHHOHAYYHBIX 3HAHUM. | camocTosiTedbHas  paboTa | 4. Mopenu  HeIUHEHHOro M
oOyuaromuxcsi, MOJAr0TOBKa JTUHAMHYECKOT0
U clJaya NpPOMEKYTOUYHOU IIPOrPaMMUPOBAHHS.
aTTecTaluu. 5. DneMeHThl TEOPHUH MaccOBOTO

00CITyKUBAHUSI.




Cpennuit OIIK-3.2. CrygenTt ymeer 1o | JIeknmoHHBIE u | 1. Beenenue. OcHOBHbIE 3a1aun | TeKymmi KOHTPOIb —
YPOBEHb o0pasily peliaTh CTaHAAPTHBIE | MPAKTUUECKUE 3aHATHS, HCCIICIOBAHUS ONIEPALIUA. OIpoc, KOJUIOKBUYM,
npodecCHOHANIbHBIE 3a/ladyu C | paboTa B MalblX rpymnmnax, | 2. Moxaenu JTHHEHOro | PACUETHO-Tpaduyeckoe
[PUMEHEHHEM HUHTEPAKTHBHAS JIEKIH, POrPaMMHUPOBAHHSL. 3ajiaiue,  KOHTpONBHAd
€CTECTBEHHOHAYYHBIX 3HAHUU. | TUCKYCCHS, 3. TpaucnoptHble 3a1a4u. paGora.
caMocTodATeNbHass ~ pabota | 4. Mojaenu  HEIUHEHHOTO U
oOyJaromuxcs, MOAr0TOBKa JTUHAMHYECKOT0
U claya MPOMEXYTOUYHOU IIPOrpaMMUPOBAHHUS.
aTTecTalluu. 5. DneMeHThl TEOPHH MacCOBOTO
00CITy>)KBaHUS.
Bricokuit OIIK-3.2. Crynment ywmeer | JIekunoHHbIe u | 1. Benenue. OcHoBHBIE 3amaun | TeKkyliuid KOHTpPOIb —
YPOBEHb aHAJIM3UPOBATH 3JIEMEHTHI, | IPAKTUYECKUE 3aHATUA, HCCIIEIOBAHUS OIIEPALIUNA. ompoc, KOJLIOKBUYM,
YCTaHABJIMBATh CBA3M MEXIy | pabora B MaybIX Ipynnax, | 2. Mogenu NHHEelHHOro | PacueTHo-Tpaduyeckoe
HUMH. YMEET CaMOCTOATENLHO | HHTEPAKTHBHAS JIEKIIH, IPOrPaMMHUPOBAHMUSL. ajanue,  KOHTPOJIbHAs
pemarpb CTaHJIApPTHbBIE | AUCKYCCHUS, 3. TpancnoptHble 3a1a4u. pabora.
npodeccuoHaNbHbBIE 3a/laddl C | caMoCTosTeNbHass  pabota | 4. Mopenu  HemWHEHHOro U
IPUMEHEHUEM oOyuaromuxcsi, MoJAroToBKa JTUHAMHYECKOT0
€CTEeCTBEHHOHAYYHbIX 3HaHUM. | U cAadya MPOMEKYTOUYHOU MIpOrpaMMHUpPOBaHUSI.
aTTeCTalluu. 5. DneMeHThl TEOPUH MaccOBOTO
00CTyKUBaHUSI.
Braoeem
bazoBbrit OIIK-3.3. Crynent Bnazaeer | JlekunoHHbIe n | 1. Bpenenme. OcHoOBHBEIC 3ajauM | Tekymuii KOHTpOJIb —
YpOBEHL OCHOBHBIMH HaBBIKAMHU | TIPAKTHYECKUE 3aHATHS, HCCJIEI0BAHMS OTIEPALIUN. ompoc, KOJUIOKBUYM,
TEOPETUUECKOr0 U | paboTa B MalblX rpymnmax, | 2. Moaenu NMHelHOTo | PacueTHo-Tpaduyeckoe
9KCIIEPUMEHTATLHOTO HHTEPaKTUBHAS JIEKITHSI, POrPaMMHPOBAHHUSL. 3ajanue,  KOHTpOJIbHAA
VCCIIEIOBAHMUS OOBEKTOB | AUCKYCCHS, 3. TpancnopTHbIE 3a1a4H. paGora.
npodecCuOHATbHON caMocTosATeNbHass  pabota | 4. Monxenn  HETWHEHHOTO U
JeSITeIbHOCTH, HO JOMYCKaeT | 00yJaromuxcs, MOArOTOBKA JTMHAMHUYECKOTO
OILLIMOKH. U claya MpPOMEXYTOUHOM IPOrpPaMMHUPOBAHHUS.
aTTeCTalUU. 5. DJeMEeHThl TEOPUH MacCOBOIO

00CITy>)KHBaHUS.




Cpennuit OIIK-3.3. Crynentr Bnaneet | JIeknnoHHBIE u | 1. Bpenmenme. OcHOBHBIC 3ajauM | Tekymui KOHTpPOJIb —
YPOBEHb 3HAHUSIMH BCETO HU3YYECHHOI'O | MPAKTUYECKUE 3aHATHS, HCCIICIOBAHUS ONIEPALIUA. OIpoc, KOJUIOKBUYM,
Marepuana, BlIajieeT | pabota B MajblX rpymnmnax, | 2. Moxaenu JTHHEHOro | PACUETHO-Tpaduyeckoe
OCHOBHBIMHU HaBBIKAMH | HHTEPAKTHBHAS JIEKIH, POrPaMMHUPOBAHHSL. 3ajiaiue,  KOHTpONBHAd
TEOPETHYECKOr0 U | JUCKyCCHS, 3. TpancnopTHbIe 3aa4H. paGora.
JKCIEPUMEHTAIBHOTO camocrosiTenibHas ~ pabora | 4. Mojenu  HEIMHEWHOro U
UCCIIEI0BAHMS O00BEKTOB | OOy4arOLUXCs, MOArOTOBKA JUHAMHUYECKOTO
npoheccuoHaIbHOM U cJada TPOMEKYTOYHOM MIpOrpaMMHUPOBaHUSI.
JeATETbHOCTH aTTeCTalUu. 5. DneMeHThl TEOpUHU MacCCOBOTO
00CITy>)KHBaHUA.
Bricokuit OIIK-2.3. Crynenr Bnageet | JlekunoHHbIE u | 1. Bpenenme. OcHoBHBIC 3ajauM | Tekymuil KOHTpOJIb —
YPOBEHD KOHIIENTYAJIbHO-TIOHATUMHBIM | IPAKTUYECKUE 3aHITHUA, WCCIICIOBAHUS ONIEPALIUA. ompoc, KOJIJIOKBUYM,
anmapaTtoM, Hay4YHbIM f3BIKOM | paboTa B MalbIX Tpymmax, | 2. Moaenu JIMHeHHOro | PacueTHo-rpaduueckoe
u TEPMHUHOJIOTHEN | MHTEPAKTHBHAS JIEKIIHA, POrPaMMHUPOBAHHSL. 3ajaHne,  KOHTPOJIbHAA
npodeccuoHanbHOM JTUCKYCCHS, 3. TpancnopTHbIe 3a7a4H. paGora.
JIEeATEIIbHOCTH. camocrosiTenbHass ~ pabora | 4. Mojenu — HEIMHEHHOro U
Bnaneer HaBbIKaMU | 00y4JaromuXxcs, MOATOTOBKA JTMHAMHUYECKOTO
TEOPETUYECKOT O U | ¥ caada TMPOMEKYTOUHOU MPOrpaMMHUPOBAHUSI.
AKCIIEPUMEHTAILHOTO aTTeCTalUu. 5. DneMeHThl TEOpUHU MacCOBOTO
MCCJIEIOBAHMUS 00BEKTOB 00CITy>)KHBaHUA.
npodeccuoHanbHOM
NESATETLHOCTH
[1K-2 3HaeT
Henocratounsiii | [1IK-2. CtyneHT He cmnocoOeH | JIEKIIMOHHBIE n | 1. BBenenue. OcHOBHBIE 3amauu | Tekymiuid KOHTpPOJIb —
YPOBEHD [IOHUMAaTh, COBEPIICHCTBOBAThH | IIPAKTUYECKHE 3aHATHS, WCCIICIOBAHUS OTIEpaLIUiA. OIIpoc, KOJUIOKBHYM,
U TPUMEHSTh COBPEMEHHBIN | caMocTosITeNbHass  paboTa | 2. Mogenu JIMHelHoOro | PacueTHO-Tpaduyeckoe
MaTeMaTH4ecKuil ammapar. He | o0ydaromuxcs, M0AroToBKa HPOrPaMMHUPOBAHMSI. 3ajiaHue,  KOHTpONBHAM
3HAET OCHOBHBIX TEOpPEM U |HM cJadya mnpoMmexxkyTouHoi | 3. TpaHcmopTHbIE 3a/1auu. paGora.
dbopmyn MaTEMaTHYECKOTO | aTTECTAIINH. 4. Monenu  HEIUMHEWHOTO U
aHaImn3a, r€OMETpHH, JTMHAMHUYECKOTO
JTUCKPETHOM MaTeMaTUKu | MPOTrpaMMHUPOBAHUSI.
(GYHKIIMOHATHHOTO aHAIH3A. 5. DneMeHThl TEOpUHU MacCOBOTO

00CITy>)KHBaHUS.




Bazoserit [IK-2.1. Crynent  ycBoun | JIeknnoHHBIE u | 1.Beemenne. OcHOBHBIE 3ajauM | TeKymui KOHTpOJIb —
YPOBEHb OCHOBHO€ COJIep’KaHuE | MPAKTUYECKUE 3aHATHSA, UCCJIEI0BAHNS OIIEPALIUH. ompoc, KOJUIOKBHYM,
MaTepuaia JAWCIUIUIMHBI, HO | caMOoCTosiTeNbHAass  pabora | 2.Momenu JHHeiHoro | PACUETHO-Tpaduyeckoe
MeeT 00yYaroIUXCsl, TMOArOTOBKA | MPOrPaMMUPOBAHUSL. 3ajiaiue,  KOHTpONBHAd
HECHUCTEMAaTU3UPOBAHHBIE U caada npoMexyTrouyHoil | 3. TpaHcnopTHble 3a1a4n. paGora.
3HaHMUSI OCHOBHBIX TEOPEM M | aTTeCTaluH. 4 Mopnenu HEJIMHEWHOTO u
bopmyn MaTeMaTHYECKOro JUHAMHUYECKOTO
aHaJIu3a, reOMETpPUH, IIPOrPaMMHUPOBAHHUS.
JUCKPETHOM MaTeMaTUKu U 5.05IeMEHTBl TEOpUU MacCOBOIO
(YHKIIMOHAJIBHOTO aHAJIN3A. 00CITyKUBaHUS.
Cpennuit [IK-2.1. Crynent cnocobeH | JlekunoHHbie n | 1 Bseagenue. OcHOBHBIEC 3ajauM | Tekymui KOHTpOJIb —
YPOBEHD CaMOCTOSITEIILHO BBIIEIATE | IPAKTUYECKUE 3aHATHS, WCCIICIOBAHUS ONIEpPaALIUA. ompoc, KOJLIOKBUYM,
TJIaBHBIE TOJIOXKEHUS B | paboTa B MamnbIx rpymnmnax, | 2 Mogenu JIMHeHHOro | PacueTHo-rpaduueckoe
M3Y4EHHOM MaTepuale. UHTEPAKTHBHAS JIEKIIHA, POrPaMMHUPOBAHHSL. 3ajaHne,  KOHTPOJIbHAA
3HaeT OCHOBHBIE TEOPEMBI U | JUCKYCCHUS, 3 TpaHcnopTHbIE 3a1a4U. paGora.
dopMysbl  MaTEMaTHYECKOI'O | caMocTosiTeNibHass ~ pabota | 4 Mogenn  HENMHEHHOTO U
aHaJIn3a, reoMeTpHH, | 00yJaromuXxcsi, MOATOTOBKA JUHAMHYECKOIO
JUCKPETHOM MaTeMaTHUKM M | M cJada [pPOMEXYTOUYHON IIPOrpaMMHUPOBAHHUS.
(GYHKIIMOHAIBHOTO aHAIH3a. aTTeCTalUu. 5 DJeMEeHThl TEOPUH MaccOBOIO
00CITy>)KHBaHUA.
Bricokuit IIK-2.1. Crynent 3HaeT, | JIekinmoHHkIe n | 1 Beemenne. OcHOBHBIE 3ajaud | Tekymui KOHTpOJIb —
YPOBEHD IMOHUMAET, BBIACIISCT IJIaBHBIE | IPAKTUYECKUE 3aHATHS, HCCIIE0OBAHMS OTIEPALIUH. ompoc, KOJLTOKBUYM,
NOJIOKEHU B HM3YyYEHHOM | paboTa B Malblx rpymmax, | 2 Monxenu JIMHelHoro | PacueTHo-Tpaduyeckoe
Mmarepuajie M CIIOCOOEH | HHTEPAaKTHBHAS JIEKIHs, |  [POrPAMMUPOBAHUSL. 3ajiaHue,  KOHTpONBHAM
IIOHMMATbh, COBEPUICHCTBOBAThH | JUCKYCCHSI, 3 TpaHcniopTHBIE 3a7a4u. paGora.
U TPUMEHSITh COBPEMEHHBIN | caMocTosTeNnbHass  pabota | 4 Monenu HEJIMHEUHOTO u
MaTeMaTUYeCKUil anmapar. | o0y4Jaromuxcsi, MOATOTOBKA | JAMHAMHUYECKOTO
3HaeT OCHOBHBIE TEOPEMbl W | MU cladya MPOMEXKYTOUHOH | MNPOrpaMMHUPOBAHUS.
dbopMynbBl  MaTEMaTHYECKOTO | aTTeCTallUU. 5 DneMeHTBl TEOPUHM MacCOBOTO
aHanmsa, Tr€OMETPUH, 00CTyKUBaHUSL.

JUCKPETHOM MAaTEMAaTUKH M
(YHKIIMOHAJIBHOTO aHAJIN3a.

Ymeem




bazoBrrii [1K-2.2. CtyaeHT ucnbIThiBaeT | JIeKIIMOHHBIE u | 1.Beenenue. OcuoBuble  3a7auM | Tekymuid KOHTPOIb —
YPOBEHb 3aTPYOHCHUS B XOJ€ PCLICHUS | IIPAKTUYCCKUEC 3aHATUS, HMCCIICIOBAHMUS OTICPALHA. ompoc, KOJUIOKBUYM,
CTaHJAPTHBIX pabora B Maubx rpymmax, | 2-Monemn JHHEUHOTO | pacyeTHO-TpaduuecKoe
npo(ECCHOHANBHBIX 33/1a4  C | HHTEPAKTHBHAS JeKUM, | o ?porpaMMHpOBaHHH' 3ajlaHMe, KOHTPOJIbHAs
. HCITIOPTHBbI qu.
IPUMEHEHUEM OCHOBHBIX | JUCKYCCHS, PAHCIIOPTHBIC 3ajlati pabora.
4.Mopenu HEJINHEWHOTO u
TEOpeM u dopmyn | camocrosTenbHas — paboTta
JUHAMHUYCECKOI'O
MaTeMaTHYeCKOro aHanu3a, | 00yJaroumuxcs, MOArOTOBKA IPOrPAMMHPOBAHHS
reoOMeTpuH, JUCKPETHOH | M Ca4a IMPOMEKYTOYHOH | g e T y— Teopum
MareMaTuky, aTTCCTaIIH. MacCOBOTO OOCITyKHBaHUSI.
QG hepeHIaIbHBIX
YpaBHEHUU.
Cpennuii [1K-2.2. Crynent ymeer 1o | JIeKunOHHBIE u | 1.Beenenne.  OcHoBHele  3afaud | Tekymiuii KOHTPOJIb —
YPOBEHb o0pa3iy pewarb CTaHAAPTHBIE | IPAKTHYECKUE 3QHATHs, | MCCICIOBAHHUS ONEPALHH. OMpOC,  KOJUIOKBUYM,
npodecCHOHANBHBIE 3a7aun C | paboTa B Maniblx rpymmax, | 2-Moxemm JIMHENHOTO | pacyeTHO-TpaduuecKoe
IPUMEHEHUEM UHTEPAKTHBHAS ASKUHS, | o ?porpaMMHpOBaHm' 3ajlaHue, KOHTPOJIbHAs
o . AHCITIOPTHBIC 3aJa4u.
€CTECTBEHHOHAYYHBIX 3HAHWM. | TUCKYCCHUS, p p plasi pabora.
4. Mopenu HEJINHEWHOTO u
Ymeer UCIOJb30BATh | CAMOCTOsITeNIbHAs ~ pabora
JUHAMHUYCCKOI'O
OCHOBHBIE TEOPEMBI U | 00y4Jarmuxcs, MOAroTOBKa IpOrPAMMHpOBAHHS
(hopMmynbl  MaTEMaTHYECKOro | M c/jaya MPOMEXKYTOYHOH | g e T y— TeopuH
aHau3a, reOMeTpUH, | aTTECTALUU. MacCOBOTO 0OCITyKHBAHS.
JUCKPETHON MaTeMaTHKH,
T depeHIMaTbHBIX
YpaBHEHUM.
Beicokuit [1K-2.2. Crynentr  ymeer | JlekuuoHHbIe u | 1.Beenenne.  OcHoBHble  3amaud | Tekymuii  KOHTpoOIb —
YPOBCHb CaMOCTOSITCIIbHO peuiaTth | MpakKTHYEeCKue 3aHATHS, HMCCJIE/IOBAHHS OTIePalLHii. onpoc, KOJIOKBUYM,
CTaHJapTHBIC pabora B Manbx Tpymmax, | 2-Monemn JMHEHHOTO | pacyeTHO-rpaduyecKoe
pOQeCCHOHANBHBIE 3a7a4d C | HHTEPAKTHBHAS JKIS, | %porpaMMHpOBaHm' 33%““6’ KOHTpPOJIbHAA
TIpUMEHeHHeM JHCKYyCCHS, - 1 paHCTIOPTHBIC 38.)18.‘{1/‘1'. paooTa.
o 4 Monenu HEJIMHEHHOTO "u
€CTeCTBEHHOHAYYHbIX 3HAHMHU. | caMOCTOsITeNIbHAsE  paboTa
v 6 JUHAMHUYCCKOI'O
MeeT HCIIONb30BATH | O0YHAIOMMXCA, MOATOTOBKA | |1 oay i ymoBanms.
OCHOBHBIE TEOPEMBI M | M c/ada  TMPOMEKYTOUHOHM | § Jyeventsi  TeopuH — MAcCOBOTO
dbopMynbl  MaTEMaTHYECKOTO | aTTeCTaLUU. 0GCITyKMBAHNA.
aHaJIN3a, re€OMETPHUH,




JUCKPETHON MaTEeMAaTHKU,
QG epeHIaIbHbIX
ypaBHEHUH.
Braoeem
bazoBrriit I1K-2.3. CryneHt Biageer | JIekImoHHEIE u | 1.Beenenue. OcHoBHble 3amaum | Tekymuii KOHTPOIb —
YPOBCHb OCHOBHBIMH MCTOJaMH, IIPaKTUIECKUE 3aHATHA, ucciaca0oBaHuA onepaunﬁ. orpoc, KOJIJIOKBUYM,
npueMaMy, airOpUTMaMH | | paGoTa B MalbIX TpyIIax, 2.Monenn JUHEHHOTO | pacueTHO-TpaduIecKoe
crocobaMmu MPUMEHEHNUS | HHTepaKTHBHAS JeKIIH, MPOTPaMMHUPOBAHHSI. 3aJaHue,  KOHTPOJIbHAsS
COBPEMEHHOTO JIACKYCCHS, 2'35;:;IEPTHHZZE?;%HOFO ; pabora.
MaTeMaTHYECKOro  ammapara | caMocTosITeJIbHas ~ pabota 'nnHaanecxoro
AT peHIGHI/IﬂU 3a1a4 | o0yyaroumxcs, HOHFOTOBK? NPOrPAMMUPOBAHHS.
podeccHOHANbHOM uclaqa  NPOMEXKYTOUHOM | 5 Jpeventsl  TEOPHMH — MAaccOBOTO
ACATCIIBHOCTH, HO JOOIYCKACT | aTTeCTalluu. OGCJ‘Iy)KI/IBaHI/IH.
OIINOKHU.
Cpennuii [1K-2.3. Crynenr Brajgeer | JIeKinoHHbIE u | 1.Benenne.  OcHoBHble  3amaud | Tekymuii KOHTpPOIb —
YPOBEHb SHaHUSAMU BCCT'O N3y4YCHHOI'O PAKTUYECKUE 3aHATHUA, HCCJIICOBAaHUA OIICpAlUu. Oor11poc, KOJIJIOKBUYM,
MaTepuana, BIAJeeT OCHOBHBIMH | naGora B MaiblX TIpYIINIAx, 2.Monenun JIMHEHHOTO | pacyeTHO-TpaduIecKoe
METOJdaMHU, npueMamMu, WHTEpaKTUBHAS JEKIHS, IIporpaMMHpOBaHUA. 3aJlaHue, KOHTPOJIbHAA
aNropuT™MaMu M criocobamu JCKYCCHS, 3. TpancnoprHbie 3a/1atH. pabora.
MPUMEHEHHsSl  COBPEMEHHOTO | cayocTosiTenbHas — paboTa 4.Monenu HEJIMHCHHOTO 1
MATEMATHYECKOTO  AMNMNAapaTa | oGyyaommxcs, MOATOTOBKA ingaM;;;;K(;;(;Hm
A PeHIeHH?IV 3aMaT | i cpaua  MPOMEKYTOYHOM 5. P rp3neM§HTm ' TeopHH
Zg,?iiiﬁ,ﬁ?bmn aTTCCTaINH. MacCOBOrO 0OCITyKHBAHHS.
Bricoxmii IK-2.3. CryneHt BrazaeeT | JIeKIIMOHHEIE u | 1.Beenenne. OcHoBHble  3agaun | Tekymmii KOHTponb —
YPOBEHb KOHLIENTYaJIbHO-TIOHATUHHBIM HpaKTHYECKUE 3aHATHS, WCCIIEIOBAHUS ONePaLUi. o11poc, KOJUIOKBUYM,
annapaToM, HAYYHBIM A3LIKOM M | paGota B MAbIX TpYMMAX, 2.Monenu JMHENAHOTO | pacueTHO-TpaduIecKoe
TEPMUHOJIOTHUEU 5 UHTEpAKTUBHAS JEKIHS, ImporpaMMupOBaHMs. 3aIaHUE, KOHTpPOJIbHAs
npoecCHoHaTBHOMN JHCKYCCHS, 3.TpaHCNIOpTHBIE 3a/1a9H. pabora.
JeSITETIbHOCTH. 4. Mopenu HEJIMHEHHOTO u
Bnaneer octopHpvy | CAMOCTOATCIBHAL P abora JIUHAMHUYECKOTO
METOaMH, NIpUEMAaMHU, obyuatonmxcs, HOHTOTOBK? MPOTPaMMHUPOBAHHSI.
aIropuTMaMu U CrocoOamu uclata IpOMEKYTOUHOM | g OneMeHTsI TEOPUH

MMPUMCHCHU A COBPCMCHHOTI'O

aTTeCTaluu.

MacCcOBOTO OOCITYKHBaHUSI.




MaTeMaTHYeCKOro  ammapara
TUTST peleHus 3a1a4
npodeCCHOHAIbHON
JESITEIIBHOCTH




Tabmuma 3

2. IEPEYEHb OLIEHOYHbIX CPEJICTB’

Ne | HaumenoBaunue
OLICHOYHOTI'O
CpeacTBa

XapakTepHucTruKa OLIEHOYHOTO CPEICTBA

[IpencraBnenue oneHoyHoro cpencrsa B POC

1. | Ompoc

CpeIcTBO KOHTPOJIS YCBOCHHUS yU4eOHOT0 MaTeprajia TEMBI,
pasjelna WM pa3aeiioB AMCIMILINHBI, OPIraHU30BaHHOE KaK
y4eOHOE 3aHATUE B BUJIE COOECEIOBAHMS ITPETIOIaBATENIs C
00y4aroIuMUCs.

Bormpocs 1o Temam/pasnenam AUCITUTIIMHBI

2. | KomnokBuym

CpencTBO KOHTPOJIS YCBOCHHUS YI€OHOT'0 MaTepHalia TEMBI,
paszena Win pas3/ieiaoB AUCHUILUINHBI, OPraHH30BaHHOE KaK
yueOHOE 3aHATHE B BHJIE COOECETOBaHUS MPETIOAABATEINS C
00yJaroIuMucs.

Bompocsr o Temam/paszienaM JUCIUILTAHBI

3. | KontponbHas
pabora

Cpe,I[CTBO IIPpOBEPKU YMeHI/Iﬁ MNPUMCHSATH ITOJIYUCHHBIC 3HAHUA
JJIg PpCIICHUS 3a4a4 OIIPCACIICHHOIO TUIIA 110 TEME UJIN Pa3acily

Kommnext KOHTPOJIbHBIX 3aJaHuM 110 BapHaHTaM

4. 3auer

CpencTBo, MO3BOJISIIOIIEE OLICHUTh 3HAHUS, YMEHUS, HABBIKU
oOydJaromerocs 1o yueOHou IUCIUILIMHE U OTIPEIETUTh
YPOBEHb OCBOCHUSI KOMITETECHIIUH.

Bompocs! k 3auety

5 o o
Vka3pIBaroTCs OIICHOYHBIC CPEACTBA, IPUMCHACMBIC B XOA€ p€aIn3alinn pa60qen IIporpaMMbl JaHHOU TUCIHUILUIAHBI.




3. OIMUCAHUE MOKA3ATEJIEI U KPUTEPUEB OLIEHUBAHUA KOMIIETEHIIUI

OueHuBaHue pe3ynbTaToB 00yUeHUs MO0 JUCHUILTUHE «MaTeMaTHKa» OCYIIECTBISIETCA B COOTBETCTBUU ¢ [lo0XKeHneM 0 TeKyIeM KOHTpOJIe
YCIEBAEMOCTHU U MPOMEKYTOYHON aTTeCTallU O0y4YarOLIUXCSL.

[IpenycMoTpeHs! cieayrone BUabl KOHTPOJIS: TEKYIIUM KOHTPOJIb (OCYIECTBICEHHE KOHTPOJIS BCEX BUJIOB ayJIMTOPHOUN M BHEAYIUTOPHOU
JEeSITeIbHOCTH 00YYar0IIerocs ¢ IeJIb0 MOJIYYeHUS IEPBUYHON HHPOPMAIMH O XOJI€ YCBOCHHUS OT/IEIbHBIX JIEMEHTOB COJICP)KaHUS JUCIUILIUHBL) U
MIPOMEXKYTOUHAsSI aTTeCTAIMS (OLIEHUBACTCS YPOBEHDb M KaU€CTBO MOATOTOBKH IO JUCIUIUIUHE B LIEJIOM).

[Tokxazarenu ¥ KpUTEPUU OLICHUBAHUS KOMIIETEHIIHH, (HOPMHUPYEMBIX B MTPOLIECCE OCBOCHUS TaHHOM TUCIUILIMHBI, OMHUCAaHbI B Ta0. 4.

Tab6nuia 4.



Kon YpoBeHb ocBoeHus | HMuaukatopel Kpurepuu orieHuBaHus pe3yabTaTOB O0yUCHHS
KOMITETEHIIMH | KOMIIETEHIIUU JOCTUKECHUS
KOMIIETEHIINH
3Haer
OIIK-3 Henocratounsrii yposens | OITK-3.1. He 3naem 3nauumenvHou wacmu mamepuana Kypcd, He CHOCOOEH CamoCmOSmMenbHO
OrleHKa «HE3aYTEHO 8b10€151Mb 21ABHbIE NONONHCEHUS 8 U3YUEHHOM Mamepuane OUCYUNTIUHDL.
ba3oBbIi1 ypoBeHb OIIK-3.1. 3naem mne menee 50 % ocHosHO20 Mmamepuana Kypca, OOHAKO UCHbIMbLEAem
OI.[CHKa «3a4TEHO)). 3ampy()HeHuﬂ 6 €20 NPUMEHERUU.
Cpennuii ypoBeHb OIIK-3.1. 3Haem ocHOBHYIO uacmb Mmamepuara Kypca, CHOCODEH NPUMEHUMb U3)VYEeHHbLU
OlleHKa «3aUTEHOY. Mamepuan Ha Npakmuke, UCNbIMbIEAEN He3HAUUMenbHble 3ampyOHeHUs 6 peueHuU
3a0au.
Bricokuii ypoBeHb OIIK-3.1. llokazvieaem enybokoe 3HaHue U NOHUMAHUE MAMEPUdnd, CnocobeH NpPUMeHUmbs
OlLIeHKa «3aUTEHOY. U3YYeHHbIU Mamepual Ha npakmuxe.
Ywmeer
ba3oBbIil ypoBeHb OIIK-3.2. Ymeem e6ocnpouzeecmu Hne memee 50 % ocHosHO20 mamepuana Kypcd, OOHAKO
ucnvimuleaem 3ampyOHeHUsi NPU peueHul’ NPaKmuyecKux 3a0ay.
Cpennuii ypoBeHb OIIK-3.2. Ymeem pewamv cmanoapmmusie npogeccuonanvuvie 3a0auu ¢ - npumMeHeHuem
NOJYYEeHHbIX 3HAHULL, UCNbIMbIBAEM He3HAYUMeNbHble 3aMPYOHEHUS 8 peUleHUU 3a0ad.
Beicokuii ypoBeHb OIIK-3.2. Ymeem pewamv cmandapmuvie npogheccuonanvhvie 3a0auu ¢ npuMeHeHuem
NOJIY4eHHbIX 3HAHULL, NoKa3vbleaem 21y00Koe 3HaAHUe U NOHUMAHUe Mamepuaid, CnocooeH
peuums 3a0a4y npu usmMeHeHuu GopmyaIuposKu.
Bnaneer
ba3oBblil ypoBeHb OIIK-3.3. Cmyoeum 6naoeem OCHOBHbIMU HABLIKAMU MEOPEmu4ecKko20 U NpaKmuiecKko2o
NpUMEHeHUss  Memooo8  AaHANUMUYECKOU  2eoMempuu,  JUHEUHOU  aneeopvl U
Mamemamuyecko2o auanuza. Hmeem HecucmemamusuposanHvle 3HAHUA OCHOBHBIX
Ppaszoenos OUCYUNIUHDL.
Cpennuii ypoBeHb OIIK-3.3. Cmyodenm 6nadeem 3HAHUAMU 6C€20 U3YYEHHO20 MAmepudnd, 6iadeem HAGbLIKAMU
meopemu4ecko2o U npaKkmuiecko2o NPUMeHeHUs Memo008 aHaIUMUYecKol 2eomempuu,
JIUHeUHol aneebpbl U Mmamemamuiecko2o avanuza. Hcneimvieaem He3HauumenvbHble
3ampyOHeHUs. 8 peuleHUU 3a0ay.
Bricokwuii ypoBeHb OIIK-3.3. C600600HO 61a0€em HABbIKAMU MEOPemudecKko2o U NpaKkmuiecKko20 NpUMeHeHUs




MEmo008 AHATUMUYECKOU 2eOMempuu, JUHENHOU aneebpbl U Mamemamuiecko2o
amanusa, nokasvieaem 2r1yO0oKoe 3HAHUe U HNOHUMAHUE U3VYEHHO20 Mamepuand.
Cmyoenm enadeem KOHYENmMyanbHO-NOHAMUUHBIM ANNAPAMOM, HAYYHLIM SA3bIKOM U
mepmunono2uell npopeccuoHanbHoU 0esamenrbHOCMU.

1IK-2

3HaeT
Henocrarounsriit yposens | [1K-2.1. He 3naem s3uauumenvHoti wacmu mamepuana Kypca, He CNOCoOeH camoCmOosmenbHO
OIleHKA «HE3aYTCHOY. 8b10€151Mb 21A6HbIE NONONHCEHUS 8 U3YUEHHOM Mamepuaie OUCYUNTUHDBL.
ba3oBsIil ypoBeHb 1IK-2.1. 3uaem ne wmenee 50 % ocHO8HO20 Mamepuanra Kypcda, OOHAKO UCHbIMbIEAE
OI_IGHKa «3a4YTEHO). 3ampy()HeHu}l 6 €20 NPUMEHEHUU.
Cpennuii ypoBeHb 1IK-2.1. 3Haem ocHO8HYIO uacmb mamepuanra Kypca, CHnocodoen NpuMeHumsv U3yYeHHbll
OIleHKA «3aUTEHO. Mamepuan Ha NpaKkmuke, UCNbIMbIBAEN He3HAUUMeNbHble 3ampyOHeHUs 6 peuleHuU
3a0au.
Bricokuil ypoBeHb IIK-2.1. Ilokaszvieaem 2nybokoe 3Hanue U NOHUMAHUE MAMepuand, CnocobeH NpuUMeHUms
OI_IGHKa «3a4TEeHOY. I/l3yli€HHblL7 mamepuail Ha npakmuke.
YmMmeer
ba30BbIi1 ypoBeHB ITK-2.2. Ymeem eocnpoussecmu ne memnee 50 % ocnoénoco mamepuana Kypca, OOHAKO
ucnvimvleéaem 3ampyOHeHuUs: NPU peueHuu NPaKmu4eckux 3a0au.
Cpennuil ypoBeHb IIK-2.2. Ymeem pewamv cmanoapmuvie npogheccuonanvhvie 3a0auu ¢ npuMeHeHuem
NOJYYEeHHbIX 3HAHULL, UCNbIMbIBAEM He3HAYUMeNbHbLe 3aMPYOHEHUS 8 peulenuU 3a0ay.
Bricokuil ypoBeHb IIK-2.2. Ymeem pewamv cmanoapmmusie npogeccuonanvuvie 3a0auu ¢ - npuMeHeHuem
NOJYYeHHbIX 3HAHULL, NoKa3bleaem 21y00Koe 3HaAHUe U NOHUMAHUe Mamepuand, Cnocooen
peuums 3a0a4y npu usMeHeHuu GopmyiuposKu.
Bnaneer
bazoBblil ypoBeHb ITK-2.3. Cmyoeum 6nadeem OCHOBHbIMU HABLIKAMU MEOPEMU4ecKko20 U NPaKmuyecKo2o

NpUMEHEHUs.  Memo008  AHATUMUYECKOU  2eoMempuu, JUHeUHOU  aneeOpvl U
Mamemamuyeckoeo ananuza. Mmeem Hecucmemamu3upoganuvie 3HAHUSA OCHOBHBIX
Ppazoenos OUCYUNIUHBL.




Cpennuii ypoBeHb

ITK-2.3.

Cmydenm 6nadeem 3HAHUAMU B6CE20 U3YYEHHO20 Mamepuand, eraoeem HABbIKAMU
meopemuuecko2o U npaKmuiecko2o NPUMeHeHUs Memoo0o8 AHATUMUYecKoll 2eoMempu,
JIUHENHOU aneebpvl U Mamemamuiecko2o ananuza. Hcnvimvléaem He3HaAYUMeNbHbIE
3ampyOHeHUs. 8 peuleHUU 3a0ay.

Bricokuii ypoBeHb

1IK-2.3.

C80000HO 61a0€em HABLIKAMU MEOPEMUYecKo20 U NPAKMUYecKoeo NpUMeHeHUs
MEMOO08 AHATUMUYECKOU 2eOMempuu, JUHEUHOU aneebpbl U MAmemMamuiecKo2o
amanusa, nokasvieaem 21yO00Koe 3HAHUe U NOHUMAHUE U3VYeHHO20 Mamepuand.
Cmydenm 6nadeem KOHYENnmyanibHO-NOHAMUIHbIM ANNAPAMOM, HAVYHLIM A3LIKOM U
mepmunoa02Uell NPpopecCuoHaIbHOU OessmerbHOCHU.




4. MeTroau4yeckue MaTepUaJibl, ONpeAesaonue Npoueaypbl

OLICHUBAHUSA Pe3yJbTATOB 00y4eHUs

3aganus B ¢popme onpoca:

Onpoc wucnone3yercs I TEKYIIErO0 KOHTPOJIS YCHEBAEMOCTH OOYy4aroIIMXCsS IO
JUCLUIUIMHE B KadecTBE IPOBEPKHM pE3yiIbTaTOB OCBOEGHUs MaTepuasa. KaxIoMmy CTyaeHTy
BbIJIa€TCs CBOM COOCTBEHHBIN, Y3KO CPOpMYJIMpOBaHHBIN BOIIpoCc. OTBET JOJKEH OBbITh YETKUM
U KPAaTKHUM, COZEp>KalllUM BCE OCHOBHBIE XapaKTEPUCTUKU ONHUCBIBAEMOro MOHATUA. B cBoeM
OTBETE CTYAEHT JOJKEH IOKa3aTh YMEHHs IPOCIIEKHBATh NPUUYMHHO-CIECACTBEHHBIE CBS3U U
HaBBIKU PACCYXKAECHUH U JOKa3aTeIbCTBA.

KonTtpouabnas padora

CpencTtBo NpOBEpPKHM YMEHUH NPUMEHATh MOJIYYEHHbIE 3HAHHUS IS pELIeHMs 3aaad
OIIPEJEIICHHOT 0 TUIIA 10 TEME UJIU PA3IEILY

5. MaTepl/IaJILI JJIA TIPOBEACHHUA TEKYIIETI0 KOHTPOJISA U
l'IpOMe)I(yTO‘lHOi/i arTrecranmm

3ananus B popme onpoca

Paznen 1. Beenenne. OcHOBHBIE 32/1a4H HCCJI€TOBAHUS onepalmﬁ.

1) IIpeamer ucciienoBaHus onepanui.

2) OcHOBHBIE TIOHATHS U METOABI.

3) Knaccugukanus 3a1a4 ucciieioBaHus Oneparuii.

4) MaremaTtnueckast MOJI€Ib 3a/1a41 UCCIIC0OBaHMS OTepaLuid.

Pa3nea 2. Moaesu JIMHeiiHOr0 NporpaMMHpOBaHMUS.

1) OKOHOMHUKO-MaTeMaTndeckas Mozeins 3anaun JII1.

2) KanoHnyeckas u ctaHfapTHas ¢Gopma 3aJadd JIMHEHHOIro MpOorpaMMHpOBAHUS.
LleneBas GpyHKIMsA, 00JACTH JOMYCTUMBIX pEILICHUH, KpUTEPUU FPPEKTUBHOCTH.

3) 3agaua 00 UCIOIB30BAaHUU PECYPCOB, 3a/1a4a O 3arpy3ke 000py10BaHuUs.

4) DNEeMEHTBI TEOPUU BBIMYKJIBIX MHOXKECTB B N-MEPHOM IpocTpaHcTBe. OOuuii Bua
JOTyCTUMOM 00s1acTh. ba3ucHbIe pelieHus CUcTeM.

5) OnopHble  peuieHus, JAUHUS ypoBHSA 1eneBol  ¢ynkuuu. ['paduueckas
WHTEpIPETALMS PEIICHUs 3a/1a4 C ABYMS IEPEMEHHBIMH.

6) O6ume cBoiicTBa pemiennit 3aaa4 JIII. Teopembl 00 yrioBbIX TOUKAX.

7) AHanu3 Ha 4yBCTBUTEIBHOCTb, PAHULBI POCTA IIEPEMEHHBIX.

8) [TpeoOpa3zoBanue neneBoit ¢ynkumu. Kpurepun ontumansHoctu B 3JIIT mpu
OTpe/ielIeHnH MaKCUMyMa/MUHUMYMa 11€J€BOH (PYHKIUH.

9) CuMIUIEKCHBIN METOI. BBIpOXKIEHHBIE pELICHUS.

10)  VcnoBus €IMHCTBEHHOCTH peleHus. Monaenu LIEJIOYUCIIEHHOTO
IIPOrpaMMHUPOBAHUS.

Paznen 3. TpancnopTHbIe 3a1a4H.
1) [TocTanoBKka 3agauu, MaTpula 3aTpaT, neneBas GyHKuuA. OTKpbITas U 3aKpbITast
MO/IeJIb TPAHCIIOPTHOM 3a7auul. 3a/1aya O Ha3HAYCHUSX.



2) CTpyKTypa MaTpHIbl CUCTEMbI OTPAHUYECHU.

3) OCOOEHHOCTH CHCTEMBI OTPAaHHYCHUIA.

4) Teopema o panre. HauanbpHble onopHble pemieHus. Metosa «ceBepo-3anajgHoro»
yria ¥ MUHUMaJIbHOW CTOUMOCTH.

5) Kpurepun ONTUMAIIBHOCTH 0a3ucHOro pacrpeneneHus MOCTaBOK.
OKOHOMHUYECKHI CMBICII OLICHOK KJIETOK.

6) [TocTpoeHne NUKIIOB B MAaTPUIIE IOCTAaBOK. MeTOl IOTEHIIMAIOB.

7) TpancnioptHas cers. TpaHCHOpTHBIE 3a7a4u C OTPAaHUYEHUSMU HA IPOIYCKHYIO
CIIOCOOHOCT.

8) ITpumenenue Teopun nBoiicteeHHocTy 3JII1.

9) Benrepckuil METO peLIEeHNs TPAHCIIOPTHOU 3a1a4u.

10)  HaxokaeHue KpaT4auiiero Mapiipyra.

Pasznen 4. Mojesiu HeJIMHEHOT0 M ITHHAMUYECKOI0 IPOrPAMMHMPOBAHUS.

1) IlocTaHOBKa 3a/1a4M HEJTMHEHHOTO IPOrPAMMHUPOBAHMS.

2) [TpousBoacTBeHHas GpyHKIMS. JIOKaIbHBIH, T100ATBHBINA U YCIOBHBIN SKCTPEMYM.
HeoOxonuMble 1 JocTaTOYHBIE YCIOBHS 3KCTPEMYyMA.

3) YpaBHenus cBsi3u, QyHkuus Jlarpamxa.

4) Brimykisie pyHknnu, ux cBoiictsa. [Ipon3BoHas Mo JaHHOMY HAIIPaBICHUIO U
rpajiueHT.

5) Kpurepuit CunbBectpa. DKCTpeMalibHbIe CBOMCTBA pemienuii 3aaau BI1. Meton
KYCOYHO-JIMHEIHON annpokcuManuu. I'paiueHTHbIE METOIbI.

6) 3ajaya napaMeTpu4ecKoro MporpaMMUpPOBaHHUSL.

7) MHorouarosbsle onepanuy. 3aga4a ONTUMAaJIbHOTO YIIPABICHHUS.

8) PexyppenTHbie cooTHOLIEHUs. Y paBHEHUs bennmana. YciioBHas onTUMH3ALUS.

9) Pacnipenenenrie HHBECTULIMNA MEXKY MPEATPHUATUIMU.

10)  3agaua o 3ameHe 000pYyI0BaHUS

Pa3nes 5. DjieMeHTHI TEOPUH MACCOBOI0 00CTYKUBAHUS

1) ITponeccrr oOcnyxuBanus. [Tokazarenu 3pPpeKTUBHOCTH.
2) Knaccugukamnus CMO.

3) [Tporecchl ¢ TUCKPETHBIM U HETPEPHIBHBIM COCTOSTHUEM.
4) IToToxu coObITHiA.

5) VYcioBue cTallMOHAPHOCTH MOTOKA.

6) I'pad ciayuaiinoro mporecca.

7) [TpenenbHbIE BEPOSITHOCTH COCTOSIHUH.

8) OnHOKaHAFHBIE 1 MHOTOKAHAIBHBIE CHCTEMBI.

9) CMO ¢ oTKa3aMH4 U ¢ OKUJTAHUEM.

10)  TIpomeccs rubenu U pa3MHOKCHHUS.
Kontpomupyemsie komnerennuu: OIIK-3, T1IK-2.

Oyenka KoMnemeHYull 0Cyuwecmeisiemcs 8 COOmeemcmauu ¢ maoauyeu 4.

PacuerHo-rpaduyeckoe 3aganue

3ananme 1. IlpoBectn 1BEe HTEpallMd METOAOM HAMCKOPEWIIEr0 CIyCKa B 3ajade
HEJIMHEHHOTO TpOorpaMMHUpoBaHus Oe3 orpanwveHuii. Haumnas w3 ucxomnoit toukm X0 =
(x?, x2) = (0,1) w Haxons ogHOMEpHBIE MHHHMYMBI HAa KaXIOH WTEPAINM aHATNTHUECKH,
WCIIONIB3Ysl HEOOXOAMMOE YCIIOBHE CyIIeCTBOBaHME OJKcTpemyMma. Iloka3zate Ha Tpaduxe
HaIpaBJI€HUsI CIIyCKa M TOCJEAOBATEIIbHBIC MPUONIMKEHUS] K TOYKE MHUHMUMYMa. BBIUUCIUTH
3HAYCHHE 11eJIeBON (DYHKIIMH B HCXOJHOW TOYKE U MOCIEIYIONTUX MPUOTHKCHUSX.



1) f(xq, %) = 4xi + x5 — 4x; — 2x, (min) ;

2) f(x1,x5) = 2x% + 2x5 — 2%, — 2x, (min);

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

5) f(x1,x2) = 5% + 5%, —xf — x5 (max );

6) f(xy,x3) =4x; +6x, —x?—13(max );

7) f(xy,x3) =5x; +8x, — 2x% — 2x5(max );
8) f(x1,x3) =—6x; +2x% + 2x2(min );

3aganue 2. Jlana 3amada ¢ HENMHEWHOU IeleBOM (YHKIUEH M JIMHEHHOW CUCTEMOM
OTpAaHUYECHUU.
Hcnonb3ys rpaduueckuii MeTo 1, HAUTH II100aTbHbIE SKCTPEMYMBI () YHKITHH
L= (x;+a)*+ (x; +b)?

IPU OTPAaHUYCHHUSAX:

ag1x1 + a2, < by;

Ay1X1+aX; < by;

X1;%, =0

3naueHust KO3PPUIMEHTOB 11e1eBON (QYHKIIUU U CUCTEMBbI OTPaHUYCHU:

Ne BapuanTa 1 2 |3 |4 |5 |6 |7 (8 |9 |10
[TapameTpsi
a S5 6|1 |-2|3|-1|-3|-2|-2]1
b 4 1-2|-1|-1|4|-1|-1|-61-2]-1
aqq 5 2 |5 2 |3 |3 |3 |3 |6 |6
aqp -4 |5 |-4 |5 |8 |5 |8 |5 |7 |7
b, -20 |20 |-20| 20|24 | 15|24 |15 |42 |42
azq 3 2 |3 2 |4 |5 |4 |5 |3 |3
azo 2 1 |2 1 |7 (3 |7 |3 |-2]|-2
b, 30 10|30 [10(28|15|{28|15|-6 | -6

3ananme 3. J[ByM npeanpusTUSAM Ha OSATh JET BbIIENEHBI cpecTBa B KonudyectBe a=2000
JeH. efl. MI3BecTHO, uTO JT0XO0J OT X €AMHUI] Ha IepBOM Npeanpustuu paseH fl(x)=5x, oT y aeH.
eIMHUI] Ha BTOpoM npeanpustuu — f2(y)=6y neH. enumnun. K KoHIly roma octaTtok CpeacTB
paBeH cootBercTBeHHO ql1(X)=0,8x, q2(y)=0,3y. Kak pacnpenenutb cpeacrBa MexXIy
OpEeANPUITHSIMHU, YTOOBl 0OmMKA goxox Obul HauOosnpmuMm? PemmTs 3amady MeToa0M
JTUHAMHYECKOT0 TPOrpaMMHUPOBAHHUS.

3ananmne 4.

1)HaiiTi HIKHIOIO [IEHY aHTArOHUCTHYECKOW UTPBI ¢ (yHKIMel Bomrpbima Wy (x,y) =
x—2xy+y, (x,y) €[0,1] x [0,1].

2)HaiiTn Haumy4ymInii TapaHTUPOBAHHBIN Pe3ysbTaT Uil UTPOKA 2 B aHTarOHUCTHUYECKOMN
urpe, 3ajanHoii Ha kagpate [—1,1] X [—1,1]; W,(x,y) = 2x? — y.



3)HaiiTi BEpXHIOK LEHY aHTarOHUCTHYECKON UIPhI ¢ (yHKIueH Beurpbima W, (x, y) =
(2x =), (x,y) € [0,1] x [0,1].
4)HaiiTn Hauy4yIMii rapaHTUPOBAHHBIM pPe3yibTaT U1 UTPOKa 1 B aHTarOHUCTHUYECKON
urpe, 3ajanHoii Ha kBaapate [—1,1] X [—1,1]; W,(x,y) = (y — x)2.
3ananue 5.
Haiitn rpaduuecku pemieHue 3aladyd BBITYKIOTO nporpamMmupoBaHus. CocTaBUTh (PYHKIIMIO
Jlarpan»xa v HaliTH €€ CEJIOBYIO TOUKY.
Z(xq1,%,) =2 — x? — 2x% > max;
Xy < 4 —x%;
X1 +x,21;
X1 = 0;x, = 1.

3aganmue 6.
3aa4yu BBITYKJIOrO IPOrpPaMMHUPOBAHUS PEIIUTh METOJJOM KYCOUHO-JIMHEHHOM arpOKCUMALIUH.
1) (Z(x1,x5) = (x; —3)? + 2(x, — 2)2 > min ;
X, + 4x, < 16;
3x; + x, < 15;
X1 =20;x, =2 0.
2) Z(x1,x,) = x, — X} - max;
2x, + 3x§ <3;
0<x,<2/3
xy = 0.
3aganue 7.
B npennokeHHON OUHAMUYECKON MOJenH M3 HadalbHOro MyHKTa (1) B koHeuHbId MyHKT (11)
3aJjaHa CTOMMOCTH MpOe3Ja MEXAY OTICIbHBIMH ITYHKTaMU TpaHCHOpPTHOW ceTu. Mmeercs
HECKOJIBKO MapHIpyTOB IO MPOE3ay, MPEACTABICHHBIX B cooTBeTcTBYomer tadmuie (T(i,))).
HeobOxonuMo omnpenenuTh ONTUMANIbHBIM MapHipyT mpoe3fa M3 nyHkta | B myHkT 11 ¢
MUHHUMAJIbHBIMUA TPAHCTIOPTHBIMHU PAcXOJaMHu.



j1234567891011
i

1 [-[10]12[8]20]- [- [- [- [- [-
2 [-[- |- [-1- [s]1a]- [- |- |-
3 [- 1= - [=1-16 9[- [-1-1-
4 [- - - [-1- [7 {10]- |- |- |-
5 [- - [- [-]- [13]s |- [- |- [-
6 [-]- |- |-]- |- |- [12]14]18]-
7 [-1- |- [-1- [- |- [13]15]16]-
8 |- |- |- [-1- [-1-1-1-1-1s
o [-1- - T-1-1-1-1-1-1- [10
0(-1- |- [-[- [-[-1-1-1- 10
i -1- |- [-1- |- [- - 1- -1~

KonTtpomupyemsie kommerennuu: OITK-3, ITK-2.
Oyenxa komnemenyutl OCywecmeisaemcs ¢ coomsemcmaeuu ¢ madauyeii 4.

KonTtpoabnas padora

1. OcHOBHBIC 321241 HCCJICAOBAHUSA ONEPALIMIA.

1. OnTuManbHOE peneHre KJIacCu4eckoi 3a1auu noTpeOieHns odecreynBaeT
a) MakCUMYM (YHKIIUHU TOJ€3HOCTH (11eJ1eBOM (YHKIIIH)
0) MUHUMYM (DYHKIIH [TOJIE3HOCTH
B) IOCTOSTHHOE 3Ha4YC€HHE (DYHKIIMH TOJIE3HOCTH

2. I'pymia mepeMeHHBIX CHCTEMBI OTPAaHUYEHUH 3aJ1a4 JIMHEWHOIO TPOrpaMMHUPOBAHUS
x;,1 < i < k obOpa3yet 6a3uc nMpu yCIOBUH
a) MUHOP MaTpHUIbl KOAQPHUIIMEHTOB IPU MEPEMEHHBIX X; HEOTPULATEIbHBIH



0) MHHOP MaTPHIIBI KOADPHUITUEHTOB TIPHU MEPEMEHHBIX X;0TJIMYeH OT 0
B) mnepeMeHHble X;, 1 < [ < k BXOZIT B BbIpaKE€HHE II€JIEBOM (QYHKIHH C
HEHYJICBBIMH KO3 (HUIIHCHTAMHI

3. IlepeceueHne BHITYKIBIX MHOKECTB B R™
a) SIBJIIETCS BBIYKJIBIM MHOKECTBOM;
0) sABJIsSIETCS] OrpaHUYEHHBIM MHOKECTBOM;
B) HE COJIEP>KUT YIJIOBBIX TOUEK MHOXKECTB;
I') HE COJIEP’KUT BHYTPEHHUX TOYEK MHOKECTB

4. MHOX€eCTBO AOMYCTUMBIX PELICHUI 3aJa4l JMHEHHOI'O IPOrpaMMHUpPOBAHUS
a) COCTOUT TOJIbKO U3 YIJIOBBIX TOYEK MHOXECTB
0) sIBJISICTCSl HEOTPAaHUYCHHBIM
B) SIBJISIETCS BBIYKJION JIMHEHHOM KOMOUHAIIMEH YIIIOBBIX TOYEK

5. HI’IHH;I ypOBHﬂ 3aa4y OIITUMHU3ALIUN OHpeI[eJISIeTCSI yCJIOBI/IeM
a)F(x) = Fpax WM F(x) = Fmin
0)F(x)=C; B)F(x)=0; 1r)F(x)<0;

6. Ycinosue F(X*) = G(Y™) st napsl IBOMCTBEHHBIX 33144

a) SIBJIAETCS JOCTATOYHBIM YCIOBMEM ONTUMAILHOCTH penteHuii X*, Y*

0) sBIIsETCS HEOOXOAUMBIM YCIOBHEM ONTUMAIBLHOCTH petenuii X*, Y*

B) SBISETCS JOCTATOYHBIM YCIOBUEM OIPAHUYEHHOCTH OOJIACTH JOIYCTHMBIX
penreHuii obenx 3amaaq

7. Yuciio orpaHU4eHU TPAHCIIOPTHOM 3a/1a4u

a) paBHO CyMMeE 4YHMCJa MOCTAaBUIMKOB U MOTpeOuTesneil; 0) He MeHbIIe CyMMBI
YucJla IOCTABLUIMKOB U MOTPEOUTEINEH;

B) paBHO YUCITY 0A3UCHBIX IEPEMEHHBIX;

') PaBHO YUCITy CBOOOIHBIX TIEPEMEHHBIX;

8. PacnpeneneHHe MMOCTAaBOK ABJIACTCA OIITUMAJILHBIM IIPU BBINTOJIHCHUN KPUTCPH:
a) OIIEHKU CBOOOHBIX KJIETOK MPUHUMAIOT OJIMHAKOBBIC 3HAYCHUS;
0) cymiecTByeT cBOOOHAS KJIETKA C MOJOKUTEITHLHOMN OLIEHKOM;
a) OIIEHKU BCEX CBOOOHBIX KJIETOK HEOTPUIATENbHBI,

9. ITytb L B cereBOM rpaduke sIBISETCS KPUTHYECKUM, €CITU
a) L— nanGosee mpoI0JKUTENBHBIN TOJHBIN MYTh;
0) L cocrout u3 HanbobIIero yucia pador;
B) L— Haunbonee mpoJoKUTENbHBIA 3aMKHYTHIN My Th

10. 3amayua BBITYKJIOTO MPOrPaMMHUPOBAHUSI C OTPAHMYEHHON 00J1acThIO pereHuit D
a) UMeeT eIMHCTBEHHOE pEIlIeHUE;
0) umeeT perieHue Ha rpanuie obmactu D;
B) UMeEET peleHne BHyTpH obnactu D;
') UMEET BBIITYKJIOE MHOKECTBO PEIICHUH

Mogaes JTMHETHOT0 NPOrpaMMHPOBAHHS.
Bapuant Nel
1. CocraButb 9KOHOMHUKO-MaTEMaTUUYECKYIO MOJIEb 3a/1a4H.
ToproBas opranuzanys JIaHUPYET peaar3aluio Mo JABYM TOBApHBIM TPYIIaM, O KOTOPBIM
BoIsesieHb! poHabl 800ThIC.py0. 1 S00THIC.py0. YpOBEHb TPAaHCIOPTHBIX U3JEPKEK IO 3TUM



ToBapaM cocTaBiasieT 1% u 2% COOTBETCTBEHHO, YPOBEHb H3JEPKEK, CBSI3aHHBIX C
XpaHeHueM ToBapoB, — 2% u 1%, ypoBeHb npubdsuin — 3% u 2%. [IpenenbHo gomycTUMBIE
pacxojpl, CBSI3aHHBIE C IEPEBO3KOW W XpAaHEHHWEM TOBApOB, PaBHBI 25 ThIC.pyd. u 29

Teic.py0.  C yd4eroM 3aKynKd TOBapOB CBEpPX BBIACICHHBIX (OHIOB OIPEICIUTh
ONTUMAJIBHYIO CTPYKTYpPY TOBapooOOpoTa, 00eCIeunBaIOIyI0 OpraHu3allii MaKCUMAIIbHYIO
MPUOBLITE.

2. CdopmynupoBaTh yCIOBHE, MPU KOTOPOM Touka X N-MEPHOTO MPOCTPAHCTBA
SIBJISICTCS BBIMYKJION JIMHEHHON KOMOMHAIEeH Touek X (1), X (2), e, X o,
3. Ompenenuth 00JACTh JOMYCTUMBIX PEUICHUH JTBONCTBEHHOW 3aqadd, €CIU
neneBast QyHKIMS UCXOTHOM 3a/1a4ll HE OTpaHUuEeHa.
4. TloctpouTth Bce Oa3nMCHBIC JOMYCTHMbIE PEIICHHS CUCTEMbI OTPaHUYCHUN
3x1 +x, —x3 =2,
{xl —4x, + x4 = 5.

Bapuant Ne2
1. CocraBUTh 3KOHOMHMKO-MAaTEMaTHYECKYIO MOJENb 3a/Jay. [Ipennpustue
BBIMYCKAeT TPHU BUAA U3Aenuil. MecsauHas mporpamma Beimycka coctasisier: 2000 u3nenuit
nepBoro Buna, 1800 uzgenuii Broporo Buna u 1500 uzgenuii Tperbero Buaa. s Beimycka
U3JIeMIA HCIIONB3YIOTCA MaTepHalibl, MECSYHBIA PAacXo] KOTOPHIX HE MOXKET IPEBBICUTH
61000 xr. B pacuere Ha 0/1HO U3JIeNKE IEPBOTO BUJA PACXOAYETCs 8 KI' MaTepuaa, BTOPOro
Buaa — 10 kr, Tperbero Buaa — 11 kr. OnToBas 11eHa OJTHOTO BUJIa U31eKs iepBoro Buaa 70
y. €., BToporo u Tperbero coorserctBeHHO 100 1 90 y. e. Onpenenuts oNTUMAIbHBIN TJIaH
BBIITYCKA U3JIEIHI, 00€CTIeUNBAIOIINN MPEINPUITHIO MAKCUMYM BBIPYUKH.
2. Haiitn oueHky uwncia Oa3WMCHBIX JOIMYCTHMBIX PEIICHWHA 3aJa4d JUHEWHOTO
MPOrpaMMUPOBAHUS C N IEPEMEHHBIMU, COJIepKallell M OrpaHUYECHUH.
3. Ompenenuth paHT CHCTEMBl OTPAaHMYCHHUN TPAHCIIOPTHOW 3a/1a4M, COAEpKalien 5
nocTaBIIMKoB U 10 moTpeduTeneii.
4. Tloctpoutsb Bce 6a3ucCHBIE JOMYCTUMbIE PELIEHUS] CHCTEMbI OTpaHUYEHUN
—2x1 + 3x, + x3 = 6,
{x1+5x2—x4 = 10.

Bapuant Ne3
1. CocraBUTh SKOHOMUKO-MAaTEMaTUYECKYI0 MOJIENb 3ama4yn. PainoH cocrtaBisieTcs
u3 1ByX BUJ0B poaykToB (I1; u I1,), B KaXaplif U3 KOTOPHIX BXOJSAT MUTATEIHHBIC BEIIECTBA
A, B, C. MuHMMansHOE CYyTOYHOE MOTpeOiieHne nuraTenbHoro Bemiecta A pasuo 100 en.,
BeniectBa B — 80 ex., BemectBa C — 160 exn. lena 1 eaqunnusl nponykra II; cocrasiser
0.2y.e., 1 en nponykra II, — 0.3 y. e. KonnuecTBo NUTATENTHLHOTO BEIIECTBA KAXKJOTO BUJIA
B | en. TpoayKTa MpUBEIAEHO B TaOIUIIE.

[TurarenbHble BelecTBa ConepkaHne NUTATENBHOTO  BEIIeCTBA B €AMHHULE
HpPOJIyKTa, eIl
I, I,

A 0.1 0.5
B 0.25 0.1
C 0.2 0.4

OnpenenuTs ONTUMANIBHBINA PAIIMOH MUTAHUS, CTOUMOCTh KOTOPOTo OYyZeT HaMEHBIIIEH.

2. CdhopmynmupoBath KpUTEpU ONTUMAIFHOCTH PEIICHUS B 3a/la4e€ MaKCHMHU3AIHH

1eNIeBOM (DYHKIIMH.
3. OnpenenuTps yclIoOBHE, MPH KOTOPOM ONTHMAILHOE pEHICHHWE TBOWCTBEHHOMN

3a/1a4U SIBJIIETCS BBIPOKICHHBIM.
4. [Toctpouts Bce 6a3ucHbIE AOMYCTUMBIE PEIICHUS CUCTEMbI OTpaHUYEHU N



{xl_x2+X3=4‘,
2x1+x2_x4=1.

Bapuant Ne4
1. CocTaBUTh SKOHOMHKO-MaTeMaTHUYECKYI0 MOJeNb 3a1a4yu. PanuoH /uis nuTaHus
KUBOTHBIX Ha (pepme cocTouT U3 ABYX BU0B KopMoB | u Il. Onun kunmorpamm kopma | crout
70 y. €. H COACPXKHUT 2 €1I. )KUPOB, 5 e1. OeNKoB, 2 €. YIrJIeBoJOB, 4 en. HUTpartoB. OmauH
kuorpamm kopma Il ctout 30 y. e.  u comepxur 4 en. )kupos, 3 en. 6eIKoB, 6 e/1. YIIeBOIOB,
3 en. uurpatoB. CocraBuTh Hamboiee JACLIEBBI pPALMOH MUTAaHUS, O0OecreYnBarOIIMiA
CoJlepKaHUEe XUPOB HE MeHee 6 en., OenkoB He MeHee 10 ex., yrmeBojoB HE MeHee 7 eI,
HUTpaTOB He Oonee 12 e
2. Onpenenuth  ycinoBWe, TpuU  KOTOpOM  oO0mas  3agaya  JUHEWHOTO
IPOrpaMMUPOBAHUS UMeET 00Jiee OJTHOTO ONTUMAIBHOTO PELICHUS.
3. Haiiti u3mMeHeHue olieHKH cBOOOIHOM KiteTKH (i, j)B TPaHCIOPTHOM 3a/1a4e, eCIIu
K CTPOKE MaTpPHUIIbI 3aTPAT A00ABISIETCA MOJOKUTENbHBIN moTeHman (+1).
4, [TocTpouts Bce Ga3uCHBIC AOMYCTUMBIC PEIICHUS CUCTEMBI OTPAHHYCHU N
—4x, + x5, + 2x3 = 12,
{ 6x; + 5x3 — x, = 30.

KonTtponupyemsie kommerennuu: OITK-3, ITK-2.
OyeHnka KomMnemenyutl OCyWecmeaisiencs 8 coomseemcmauu ¢ madauyet 4.

Bomnpocsl k 3a4ery

1. OKOHOMHUKO-MaTeMaTu4ecKasi MOZEIb 33a/1a4l UCCIIEI0BAaHUS OllepaLHil.

2. CrangapTHas U KaHOHUYecKas (opMa 3ajaui JUHEHHOI0 IPOrpaMMHUPOBAHHUS.

3. basucuble pemenust cucremsl orpannuenuii 3JII1. Jlonyctumele pemieHus.

4. Brinmykiibie MHOKECTBA TOYEK N-MEPHOIO NMIPOCTPAHCTBA, UX CBOMCTBA.

S. O61ue coiictpa pemenuit 3JII1 ¢ N nepeMeHHbIMH.

6. Beinyknas nuHeliHas KOMOMHALUMs KOHEYHOTO 4YHCIA TOYEK N-MEpHOIro
IIPOCTPAHCTBA.

7. Kpurepun ontuManbHOCTH B 3ajJadax Ha MAaKCUMyM/MMHHUMYM LI€JI€BOH
byHKLINN.

8. VYcnoBue €IMHCTBEHHOCTH ONTUMAalbHOro pemeHus. OOmuil Buj pereHus
3JII1.

9. OnpeneneHue TrpaHULbl M3MEHEHHs] MEpPEMEHHOW, MepeBoJuMoi B 0asuc
CHUCTEMBI OTPAHUYEHHM.

10.  T'eomerpuyeckas WHTEpHpETalMs pPELICHUsS 3aJaud C JBYMs HNEPEMEHHBIMU
1100 BYMsl OTpaHUYEHUSIMH.

11.  IlpuHuuns! 1BOMCTBEHHOCTH B 33aJjauyaxX JMHEHHOIO IPOTrpaMMHUPOBAHMSL.

12. DkxoHoMHuYecKas HUHTepHpeTanus 3ahayd, IBOWCTBEHHOH 3ajade 00 OIEHKe
peCypCoB.

13. Ornpenenenne nepBoHavYaIbHOTO TomycTUMoro 6asucHoro pemenus 3J111.

14,  TpancmopTtHas 3afgadya C OTKPBITOM M 3aKpbITOM Mojenblo. 3agada o
Ha3HAYCHUSIX.

15. OOwmwmii BUA MaTpULIbI CUCTEMBI OTPaHUYEHUN TpaHCHOPTHOM 3amaun. Teopema
0 paHre.

16.  Meronsl «ceBepo-3amaJHOro» yria 1 MUHUMaJIbHONH CTOMMOCTH.

17.  Kpurepuii onTUMaIbHOCTH 0a3MCHOTO pacrpeieeHNs TOCTaBOK.

18.  IlepepacnpezeneHue NOCTaBOK B TPAHCIIOPTHOM 3aaue. LIUKIIbL.



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

Teopema 0 moTeHIHANAX.
CereBble MOZIENIN U UX XapaKTEPUCTUKHU. BpeMeHHbIe TapaMeTpsl.
CereBasgs Mozenp TpaHCHOPTHOM 3amauu. [locTpoeHue oONTHMaIbHOIO

VYcnoBust skcTpeMyMa B 3a/1adax HEJIMHEHMHOTO MPOrpaMMUPOBAHUS.

Brimykiible ¥ cTpOro BbIMyKJIble PYHKINU, UX CBOMCTBA. ['pagueHt.

Meto KyCOYHO-JIMHEHHON ampOKCUMAIINH.

[TpubmmkeHHOE perieHne 3a1a4 BHITYKJIOT0 IPOrpaMMUPOBaHUS.

OO61as mocTaHOBKA 33/1a4l JUHAMHYECKOT0 TPOrpaMMUPOBaHUSI.

[IpuHIMIT ONTUMANLHOCTH B 33jJlayaxX JUHAMUYECKOTO MPOrPaMMHUPOBAHUS U

ypaBHeHus bemnmana.

28.
29.
30.
31.
32.

3aiaya 00 ONTUMAIBLHOM PACIIPEICIICHUN PECYPCOB MEXKy OTPACIIsIMU Ha N JIEeT.
3amava 0 3aMeHe 000pyI0BaAHUSI.

CucTeMbl MacCOBOTO OOCITY)KMBaHUS, UX XapaKTEPUCTUKH.

IToToku coObITHH. Y CIIOBHE CTAIIMOHAPHOCTH ITOTOKA.

CMO ¢ oTKa3aMH M 0KHJaHHCM.

Kontponupyemsie komnerenmuu: OITK-3, TIK-2.
Oyenka KomMnemeHYyull 0Cyuecmeaisiemcs 8 COomeemcmeuu ¢ maoauyet 4.



