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1. HACIIOPT ®OHJA OINEHOYHBIX CPEJICTB
10 IUCLMIUIMHE «MeToIbl ONITUMU3aLAN)

OneHouyHBbIE CpEACTBA COCTABJSIOTCS B COOTBETCTBUM C paboueld mporpammon
JUCIUIUIMHBL U MPEACTaBISAIOT CO00M COBOKYMHOCTh KOHTPOJIbHO-U3MEPHUTEIBHBIX MaTepUaioB
(TumoBbie 3amauM (3aaHMs), KOHTPOJBHBIC PAOOTHI, TECTHl M Jp.), MPEIHA3HAUYCHHBIX IS
U3MEPEHUS YPOBHS JOCTIKEHUS 00yUJaIONUMUCS YCTAaHOBIICHHBIX PE3YyIbTaTOB 00YUCHUSI.

OneHouyHbIE CpelCTBA HCIOJB3YIOTCS MpPH  MPOBEACHUM TEKYIIEr0 KOHTPOJIsS
yCIIEBAa€MOCTH U MPOMEKYTOYHOMN aTTeCTaIlUU.

Tabmuma 1 - TIlepeueHp KoMIleTeHIIUH, (GOPMHUPYEMBIX B TIPOILECCE OCBOCHHS
JUCIUTIAHBI

Kon xomMnerenuun
HaumenoBanue pe3yabTara 00yueHust

OIIK-1 Cnocoben mpumensits | OITK-1.1. 3HaeT OCHOBBI MaTEeMaTHKHU, busuKy,

€CTECTBEHHOHAYYHbIE U BBIUHCIUTENFHON TEXHUKHU U IPOTPAMMUPOBAHHSL.

o0IIenH)XKEHEepHbIE 3HAHUS,

MCTO/Ibl MATCMATHHCCKOT'O OIIK-1.2. Ymeer pemats CTaHAApPTHBIE MPO(ECCHOHANbHBIC

aHajn3a 1 MOACINPOBAHNUA, 3aayd  C  I[PUMEHEHUEM  €CTECTBEHHOHAy4YHbIX U

TCOPCTHICCKOTO H OOLIEMH)KEHEPHBIX ~ 3HAHWM, METOJAOB MaTeMaTHYeCKOro

IKCICPHMCHTATIEHOTO aHaJIM3a U MOJAEIUPOBAHUS.

HCCIIE/IOBaHMS B

npodeccnoHabHOH OIK-1.3. Brageer  HaBBIKAMM  TEOPETHYECKOTO U

ACATCIILHOCTH SKCIIEPUMEHTAIEHOTO MCCIIEIOBAHUS 0OBEKTOB
po(hecCuOHATIBHON e TENbHOCTH.

OIIK-6 Cnocoben OIIK-6.1. 3Haer OCHOBBI TEOPUU CHUCTEM U CHUCTEMHOIO

aHAIN3UPOBATE U aHalin3a, JUCKPETHONM MaTeMaTUKH, TEOPHUH BEPOSTHOCTEN U

pa3pabarbIBaTh MATEMATHYECKON CTAaTHCTUKHM, METOJOB ONTHMH3ALMK MU

OpPraHn3allMOHHOTEXHUYCCKHEC
1 OKOHOMHUYCCKHUE ITPOUCCChI
C IPUMCHCHHUEM METOJ0B

CUCTCMHOI'O aHaJIn3a U
MaTeMaTU4YeCKOro CHCTCMHOI'O aHaJln3da, MaTEMaTHYCCKOI'0, CTATUCTHYCCKOI'O U

HUCCIICIOBaHUS onepanui, HEYETKHUX BBIYMCIICHHUIA,
MaTeMaTUYECKOr0 U UMUTAIMOHHOTO MOJICJIMPOBAHUSL.

OIIK-6.2. VYmeeT nNpUMEHATh METOJbl TEOPHUM CHCTEM U

MOJIETTUPOBaHUs MMUTALMOHHOTO MOJEIMPOBAHUA IJI1 aBTOMAaTH3alUu 3a]ad
NpPUHATHS ~ peleHuit B obiactu  npodeccroHalbHON
JIeSITEIbHOCTH.

OIIK-6.3. Bmageer HaBbIKaMM IIPOBEACHMS WHYKEHEPHBIX
pacueToB  OCHOBHBIX  IIOKa3aTeleil  pe3ylbTaTUBHOCTH

CO3MaHUs W TPUMEHEHUs WHQPOPMAIIMOHHBIX CHUCTEM W
TEXHOJIOTUH.




KoHeuHbIMu pe3ynbTaTaMM OCBOEHUS JUCLMILUIMHBI SBJSIIOTCS  C(HOPMHPOBAHHBIE
KOTHUTHBHBIE JECKPUNTOPBI «3HAThb», «YMETb», «BIAJETh», PACIUCAHHBIE IO OTIEIbHBIM
KoMmreTeHIUsIM. POpMHUPOBAaHUE JIECKPHUIITOPOB INPOUCXOAUT B TEUYEHHUE BCETO CEMecTpa IIo
JTaraM B paMKaX KOHTAKTHOH paOoThl, BKIIOYAIOMICH pAa3JIM4HbIE BHUIBl 3aHATHH U
CaMOCTOSITENIbHON PabOThI, C MPUMEHEHUEM PAa3IMYHBIX (POPM B METOZOB 00yueHHs (Tab.2).



Tabmuma 2 - ®opmupoBaHue KOMIIETEHIIUN B MPOIECCE U3YUCHUS] TUCIIUIUIAHBIL:

Kon YpoBeHb HNuaukatopsl JIocTKeHus1| Bua  ydeOHBIX 3aHSITHI b Kontpomupyemsie  pasgensl  u| OLICHOUYHBIE CpEJICTBA,
KOMIIETCHIIUH OCBOCHMHI KOMITETEHIIA pa6OTBI, (1)0pr1 " METOObI TEMBI I[I/ICI.[I/IHJ'II/IHBIg HCIOJIb3yCMbIC JUTA
KOMIIETEHIINH 00yueHus, OIICHKHU YPOBH:I
CIIOCOBCTBYIOMIHE c@opMHpOBaHFOCTH
)OPMHPOBAHHUIO " KOMIIETECHIINHT
Pa3BUTHIO KOMIICTCHIHH®
OIIK-1 3naem
Henocrarounsiii | OIIK-1. Ctynent He criocobeH | JlekunoHHbIe u | 1. 3agaun JIMHEWHOT O Texynui KOHTPOJIb —
YPOBEHb CaMOCTOATCIIBHO BBIACIIATH | IPAKTHYCCKUC 3aHATHS, | IpOTrpaMMHUPOBAHUA 2. Teopp[}] onpoc,
IJ1aBHBIC IOJIOKEHUSL B | CaMOCTOATEJIbHAA pabora JIBOMCTBEHHOCTH. Pa3’HOYpPOBHCBLIC
H3y4YEHHOM marepuaie 06yt1a101u14xc;1, NOATOTOBKA | 3. TpchnopTHaﬂ 3ajaya. 3aJaHus.
IUCLUTUINHEL. ¥ claya HPOMEKYTOYHOH | 4 Brimykiioe
CTy/IeHT He yMeeT pelarh arTecTalny. IPOrPaMMHUPOBAHHE.
CTaHJapTHBIC 5. UwucieHHbIE METOJIbI

npodeccroHabHEIC 3a/1a49H C
MIPUMEHEHUEM
€CTECTBEHHOHAYUHbIX 3HAHUU,
METOJI0B AQHAIUTUYECKOU
T€OMETPUH, JIMHEHHOU
anreOpsl 1 MaTEMaTUYECKOTO
aHaJu3a.

Crynent HE BJIaJICET
HaBbIKAMU TEOPETHYECKOr0 H
MPaKTUYECKOTO0  MPUMEHEHMUS

OIITUMMH3ALINHU.

1
.HGKHI/IOHHLIG 3aHATHUA, TPAKTHUYUCCKUE 3aHATHUA, na60paTopHHe 3aHATHA, CAMOCTOATCIIbHAA pa60Ta. ..

2
H€O6XO,HI/IMO YKa3aTb aKTUBHbIC U UHTCPAKTUBHBIC METOIbL O6y‘ICHI/I$I (HaHpI/IMep, HWHTCPAKTHUBHAs JICKIUA, pa60Ta B MaJIbIX I'pynIiax, METOAbI MO3TOBOT'O LITYpMa U T.,H.),

CHOCO6CTByIOIIII/IC Pa3BUTHIO Y 06yqalou11/1xc51 HaBbIKOB KOMaHHHOﬁ pa60TI)I, MEKINIHOCTHOM KOMMYHUKAIU, MIPUHATUA peHIeHPIﬁ, JINACPCKUX KAYCCTB.

® HamveHoBaHKe TeMBI (paznmena) Gepercst u3 pabouet mporpaMMbl TUCITUTUTAHBL.

4
OHCHO‘{HOC Cp€ACTBO JOJIZKHO BLI6I/IpaTI>C$I C YUCTOM 3allNIaHUPOBAHHBIX PE3YyJIbTATOB OCBOCHUA JUCHUIIIINHBI, HAIIPUMEP:

«3HaTh» — cobecenoBaHNE, KOJUIOKBHYM, TECT. ..

«YMeTb», «BnaneTs» — MHIUBHUTya bHBIN WIH TPYIIIOBOM MPOEKT, Kelc-3a1a4a, AesoBas (posenast)

urpa, mnopTQoino. ..




METOI0B aHATUTUYECKOHU

T€OMETPUH, JTMHEUHOMN
anreOpbl 1 MaTEeMaTUYECKOTO
aHaau3a.

bazoBrIit
YPOBEHB

OIIK-1.1. CryneHT ycBOMI
OCHOBHOE coJiepyKaHue
Marepuaiga JUCHMIUIMHBI, HO
UMeeT MpoOJieMbl B YCBOCHUU
Marepuaina. Mmeer
HECHCTEMAaTHU3UPOBAaHHbBIE
3HAHUSA 00 OCHOBax
MaTeMaTHUKH.

JlexunoHHBIE u
MPAKTHYECKHE 3aHATHS,
camocTrosiTeNbHas ~ pabota

o0ydJaronuxcsi, MoJAroToBKa
U cJada IpPOMEKYTOYHOHN
aTTecTaluu.

3amaun JIMHEWHOTO
nporpammupoBanus Teopus
JIBOMCTBEHHOCTH.
TpancnoptHas 3a1ayva.
Brimykinoe
MPOrPaMMHUPOBAHHE.
YucneHHble  METOJIbI

OIITUMH3AIINHU.

Texynmit KOHTPOJIb —
orpoc,
pPa3HOYPOBHEBBIE
3aJlaHusl.




Cpennnii ypoBens | OIIK-1.1. Cryaent cnoco6eH | JIEKITMOHHBIE u Sagaun nuHenHoro | Texkymuii KOHTPOJIb —
CaMOCTOATCIIBHO BBIJACIIATE | IPAKTHUYCCKUEC IIPOrpaMMHUPOBAHUSA Teopl/m o1IpocC,
TJIaBHBIC MTOJIOKCHUS B 3aHATHSA, paboTa B JIBOMCTBEHHOCTH. Pa3HOYpPOBHEBBIE
M3y4eHHOM MaTepuare. MaJIbIX TPYyIIIax, TpaHcIopTHAs 3a/24a. 3aJIaHus.
3HaeT OCHOBBI MATEMATHKH. WHTEPAKTUBHAS JIEKIIHA, Bhimykiioe
AUCKYCCHA, MPOrpaMMHUPOBAHHUE.
caMOCTOsATENIbHass ~ paboTa UnCHeHHEIE METOE!
oOydJaronuxcs, MOJAroTOBKa OTITHMM3AIIHH.
U cjJada MpPOMEXYTOYHOM
aTTeCTallHH.
Bricokuii OIIK-1.1. Cryaentr 3Haert, | JIeKIMOHHBIE u 3agaun JIMHEWHOTO Texymuid KOHTPOJIb —
YPOBCHb ITOHUMACT, BBIACIIACT IJIaBHBIC | IPAKTUYCCKUE IpOorpaMMHUpPOBAHUS Teopym o11pocC,
ITIOJIOKCHU A B I/I3yIIeHHOM 3aHATHUA, pa6()Ta B I[BOI‘/'ICTBGHHOCTI/I. paSHOYPOBHeBLIe
MaTCpuaJIC U crocobeH JaTh | MaJIbIX rpymmax, TpchnopTHasl 3aj1a4a. 3aJ]aHUS.
EEE:)I;}}III:IM XaPaKTepHI:HT?;}; ;IEEE??IS:;IBH%M JIeKIHUs, Beimykioe
NPOpabOTaHHOTO  MaTepuaa CaMOCTOSIT;JII)HaSI pabora LPOTPENNIpOBANIE.
YucneHHple METOJBI
AUCIUILIMHBL. 00YJaIOIHMXCs, MOATOTOBKA
3HAaeT OCHOBBI MATEMATHKH. . ONTUMH3AHH.
U cJada TPOMEKYTOUYHOMH
[Toka3wiBaeT TiIyOOKOE 3HAHUE ATTeCTALlHM,
U TOHUMAaHHUE IO HU3yYaeMbIM
TeMaM.
Ymeem
bazoBbiii OIlK-1.2.  CryneHt JlekumoHHbIe u 3anauun JIMHENHOTO | TeKyluii KOHTPOJIb —
YPOBCHDb HCIIBITBIBACT 3aTPYAHCHUA B IMPAKTUYCCKHE IporpaMMHupOBaHUsI TeOpI/I}I orpoc,
X0JI€ PEIIeHUS CTaHAAPTHBIX 3aHATHSA, paboTa B JIBOHCTBEHHOCTH. Pa3HOYPOBHEBBIC
MpoeCCHOHATIBHBIX 337124 C MaJIbIX TPYIITIaXx, TpaHcropTHas 3ajaua. 3aJ]aHMS.
TIPHMEHEHHEM WHTEpPaKTHUBHAS JIEKIIHA, BEImyKI0€
€CTECTBEHHOHAYYHBIX 3HAaHWM, | AMCKyCCHs, IPOrPaMMHpPOBAHHE.
METOJIOB aHAIIUTUYECKOUN CaMOCTOJsTCIIbHAs pa60Ta YucaeHHbBIC METOIbI
TE€OMETPHUH, JIMHEWHOU 00y4aOIIMXCsl, MOArOTOBKA ONTUMU3ALINH.

anreOpsl 1 MaTeMaTUIECKOTO

U claya IPOMEXYTOUHOU
aTTeCTallUN.




aHajInu3a.

Cpenuuii OIIK-1.2. CtyneHt ymeer 1o JlekunoHHbIE u 3anaun nuHenHoro | Texymuii KOHTPOJIb —
YPOBCHBb 06p21311y peiaTtb CTaHAAPTHBIC IMPAKTUYCCKHUC IpOrpaMMHUpPOBaHUS TeopI/I}I or1poc,
poQeCCHOHANIbHBIC 3a/1a4U C 3aHsTHS, paboTa B JIBOHCTBEHHOCTH. pPa3HOYpPOBHEBBIE
IPUMEHEHHEM MaJlplX I'PYIIIaXx, TpancnopTHas 3ajaua. 3ajaHusl.
€CTECTBEHHOHAYYHBIX 3HAHWM, | MHTEPAKTUBHAA JCKIHS, BeInykioe
METOJI0B aHAJTMTUYECKON JUCKYCCHS, MPOrpaMMHpOBAHHE.
reOMETPHH, JTMHEHHON anreOpsl | CAMOCTOSATENbHA  paboTa UucleHHblE  METOJIbI
M MaTEMaTUYECCKOI'0 aHaJiu3a. OﬁyanOHlHXCH, IMOATOTOBKA OINITHMH3ALIIH.
U clada IPOMEXYTOUHOU
aTTECTALUU.
Bricokuii OIIK-1.2. CryneHt JlekumoHHbIe u 3anauun JIMHENHOTO | TeKyluii KOHTPOJIb —
YPOBCHDb YMECT p€liaTh ITPAKTHYCCKHUEC porpaMMHUpOBaHUSI Teopn;[ orpoc,
CTaHJIapTHHIE 3aHATHsA, paboTa B JIBOICTBEHHOCTH. pPa3HOYpPOBHEBBIE
poQeCCHOHANIbHBIC 33J1a4 C | MaJIbIX IPYIIax, TpaHcIOpTHas 3aza4a. 3aaHus.
IpUMEHEHHEeM WHTEPAKTUBHAs JIEKLHS, BIyKII0€
€CTECTBEHHOHAYYHBIX 3HAHUH, | AUCKYCCHS, MPOrpaMMHpOBAHHE.
METOJIOB aHaAIIUTUYECKON CaMOCTOATEIIbHAsA pa60Ta YnceHHBIC METOIbI
T€OMETPUH, JIMHEWHON 00y4aroIMXCsl, MOArOTOBKA ONITHMMU3AIIHL.

aJir erH N MaTEMAaTHYICCKOT'O
aHalIn3a.

U clada MPOMEXYTOUHOM
aTTeCTallUu.

Braoeem




ba3oBblit OIIK-1.3. Crynent Bnazaeer | Jlekunonusie u 1. 3ajaun  IMHENWHOTO Texymui KOHTPOJIb —
YPOBCHB OCHOBHBIMU HaBbIKaMH | IIPAKTUYCCKUC IporpaMMHupOBaHUsI 2. Teopl/m o1IpocC,
TEOPETHYECKOTO u 3aHsTHs, paboTa B JIBONMCTBEHHOCTH. Pa3HOYpOBHEBBIE
MPaKTUYECKOr0  NPUMEHEHUs | MAJIbIX IPYIIax, 3. TpaHcropTHAs 33/1a4a. 3a1aHusl.
METOJI0B AHAJINTUYECKON | UHTEPAKTHUBHAS JEKUUS, | 4 Bymykioe
reOMETPUH, JUHEHHOH | AUCKYCCus, NPOrPaMMHPOBAHHE.
anreOpsl ¥ MaTeMaTHYECKOTo | CAMOCTOSTEIIbHAsA pabora 5 4
aHaJIM3a. 00y4YaroImuxcs, MOATOTOBKA | VCHCHHPIC METOR!
. ONTUMU3ALIIH.
U cjJada MpPOMEXYTOUYHOM
aTTeCTaIUu.
Cpennuit OIIK-1.3. Crynenr Bnageet | JlekunoHHbIE u 1 3apaun nuHenHoro | Texkymuii KOHTPOJIb —
YPOBCHb 3HAaHUAMHU BCEr0 HU3YUYCHHOI'O | IIPAKTUYCECKHUC IpOrpaMMHUpPOBaHUS TeopH;{ orpoc,
MaTrepuaa, BJIaJIeeT HaBbIKaMu 3aHsTHS, paboTa B 2 JIBOWCTBEHHOCTH. Pa3HOYPOBHEBbBIE
TEOPETHYECKOrO Y | MaJIbIX FpymIax, i TpaHcIIOpTHAS 3a1a4a. 3a/1aHMUsl.
MPAaKTUYECKOI0  IIPUMEHEHUS | MHTCPAKTHBHAsA JICKIKA, Brinmykioe
METO/IOB QHAJIMTUYECKOM | AUCKYCCHs, 5 TPOrpaMMUpOBAHNE.
reOMETpHH, JUHEHHON | CaMOCTOATeNbHAsT ~ paboTa UHCIICHHBIE  METOJbI
anreOpel ¥ MaTeMaTHYECKOTO 00y4aroImuxcs, IOAr0TOBKA ONTHUMU3ALINH.
aHajuz3a. n cJadya MOpOMEKYTOUHOU
aTTECTaIUH.
Bricokuit OIIK-2.3. CtyneHt Bnageer JIeKIIMOHHEBIE u 1 3apaun nuHenHoro | Texymuii KOHTPOJIb —
YPOBCHb KOHIENTYalbHO-TIOHATUHHBIM | MPAKTUICCKUC nporpaMMupoBanus Teopus oImpoc,
armnapaToM, Hay4HbIM A3bIKOM 3aHATHS, paObOTa B 2 JIBOMCTBEHHOCTH. PasHOYPOBHEBBIC
u TEPMUHOJIOTUEN MaJIpIX IpYIIIaXx, i TpaHcHopTHAs 3a/1a4a. 3a/1aHMUS.
poeCCHOHANTBHOM MHTCPAKTHBHASA JICKIHA, Brimykioe
JESTETbHOCTH. AUCKYCCHAL, 5 MPOrpaMMUPOBAHKE.
CTYJIeHT BIIajieeT HABBIKAMMU caMoCTOsATeNIbHasT ~ paboTa UnCleHHEIE METOLEL
TEOPETHYECKOTO  ’ 00y9aromuXcs, MOATOTOBKA OTITHMH3AIIIH.

MPaKTUYECKOTO
MIPUMEHEHUS METOIOB
AHAJTUTUYECKON
T€OMETPUH, JTUHEUHOMN
anreOpsl 1 MaTeMaTUIECKOTO
aHaImu3a.

U clada MpOMEXYTOUHOU
aTTeCTallUu.




OIIK-6

3Haer

Henocrarounsiii | OIIK-6. CtyneHT He criocoOeH| JIeKInoHHbBIC u Sagaun nuHenHoro | Texkymuii KOHTPOJIb —
YPOBCHB aHaJIN3APOBATh A MIPAKTUYICCKHUC 3aHATH, nporpammupoBanus Teopust orpoc,
paspabatsIBaTh camocrosiTeNnpHas ~ pabota JTBOHCTBEHHOCTH. Pa3HOYpOBHEBBIE
OpraHM3allMOHHO-TEXHUYECKNE | oOyyaromuxcs, MOJArOTOBKA TpaHcropTHast 3aa4a. 3aJIaHUS.
M 9KOHOMUYECKHE MPOLECCBI € | 1 chaya MPOMEKYTOUYHOI Brimykiioe
MIPUMEHEHUEM METOJIOB | arTecTallMu. [POrPAMMHPOBAHHE.
CHUCTEMHOI'0 aHaJIu3a u YpCleHHBIE  METOJIbI
MaTeMaTU4eCcKoro OTITHMH3ALIHIL.
MOJICJINPOBAHUSA
bazoBerit OIIK-6.1. Cryment ycBowa | JIeKIIMOHHBIE u 3amaun nuHeiHoro | Tekymuii KOHTPOJIb —
YPOBEHb OCHOBHOE COJEpXKAHUE | MPAKTHUYCCKHUE 3aHATHS, nporpammupoBaHus Teopus ornpoc,
Marcpuala AUCHOMUILIMHBI, HO | caMOCTOSTEIbHAs pabora JIBOMCTBEHHOCTH. Pa3sHOYpPOBHEBEBIC
MMEET NPOOJIEMBI B yCBOCHHH oOy4aromuxcsi, MOAr0TOBKa TpaHCIIOpTHAs 3a/a4a. 3aJaHus.

marepuana. meer

U cJadya MpPOMEKYTOYHOM Bhimykiioe
HeCI/ICTeMaTI/IBI/éPOBaHHLIe aTTeCTAIUH. [IPOrPAMMHPOBAHHE.
3HAHUA 0 OCHOBax
YucneHHple METOJBI
MaTE€MaTUKH.
ONTUMM3AINH.
Cpennnii yposens | OIIK-6.1. Cryaent cnocoOeH | JICKITMOHHBIE u 3anauun JIMHENHOTO | TeKyluii KOHTPOJIb —
CaMOCTOATCIIbHO BBIJACIIATH | IPAKTHUYCCKHUEC IporpaMMHPOBaHUS Teopny[ ompoc,
TJIaBHBIE MIOJIO’KEHHUS B 3aHsTHS, paboTa B JIBOMCTBEHHOCTH. pa3HOYPOBHEBBIE
W3Y4YEHHOM MaTepuaie. MaJbIX Tpymnmnax, TpaHCIIOPTHAS 3a1a4a. 3a/1aHMUsL.
3HaeT OCHOBbI MaTEMAaTHKHU. MHTEPaKTUBHAs JeKOus, Brimykioe
AUCKyCCHi, IPOrpaMMUPOBAHUE.
caMmocTosiTeNbHas ~ pabora UNCHEHHHE METOIEL
o0yyJaromuxcs, MOATOTOBKA ONTHMHA3AIHH

U clada TPOMEKYTOUHOU
aTTecTaIlnu.




Bricoknii OIIK-6.1. Cryment 3Haer, | JIekunoHHbIE u 3anauun nuHenHoro | Texymuii KOHTPOJIb —
YPOBEHB [IOHUMAET, BBIACIAET IJIaBHBIE | IIPAKTHYCCKUC 3aHATHA, nporpammupoBanus Teopust orpoc,
MOJOXKEHUSI B  HM3YYCHHOM paboTa B MajbIX rpymmax, JIBOHMCTBEHHOCTH. Pa3HOYpPOBHEBBIE
MaTepHaie M CII0OCOOCH Jath ;Iizigilég?l{aﬁ JICKLIMA, TpancropTHas 3aaya. 3aJjaHHUs.
)
Egi?;ﬁ;M XapaKTepH;ﬂT:I;\}; caMoCTOsITeNIbHAs pabora Brmykiioe
oOyuaromuxcsi, MoAroToBKa TpOrpaMMHpPOBAHMUC.
npopaboTaHHOTO MaTepuaia YlclIeHHLE METOJIbI
JUCLUTIITUHBI. U cJja4a MpoMeXyTOYHOM ONTUMU3ALIIH.
3HaeT OCHOBBI MATEMATHKHU. | aTTECTALlUHU.
[Toka3eiBaeT riy0OKO€ 3HAHUE
Y TOHUMAaHUE IO H3yYaeMbIM
TEMaM.
Ymeem
bazoBrrit OIIK-6.2.  CryneHt JIeKIInOHHEBIE u 3agaun JuHeHoro | TeKkyluii KOHTPOJIb —
YPOBEHb UCIBITHIBACT 3aTPyIHEHUS B PAaKTHUECKHE nporpammuposanus Teopus orpoc,
XO0JIC PCUICHUS CTaHAAPTHBIX 3aHATHA, pa60Ta B I[BOI‘/'ICTBGHHOCTI/I. Pa3HOYPOBHEBLIE
Eggizzc;zz;nbﬂmx 3a1a4 ¢ ;43::1); rpyImmnax, TpancriopTHas 3aaya. 3a/1aHUs.
5 paKTUBHAs JIEKIIHS, Bemykroe
€CTECTBEHHOHAYYHBIX 3HaHI/IVI/I, JUCKYyCCHS, IPOrPAMMEDOBAEEE.
METO/0B aHaHI/fTI/I‘lveCKOI/I caMoOCTOsATeNIbHasE ~ paboTa YNCIEHHbBIE  METOJIbI
FCOMCTPHUH, JTMHCHHOU o0ydJaronumxcsi, MoJAroTOBKa OITHMHA3AIIHH.
anre6pbl 1 MaT€EMaTu4eCKoOro M caada HpOMe)KYTOqHOﬁ
aHajsa. aTTeCTalluu.
Cpennuit OIIK-6.2. CTtyneHT ymeer 1o JlekumoHHbIe u 3anauun JIMHENHOTO | TeKyluii KOHTPOJIb —
YpOBEHb 00pasily pemarb CTaHIapTHhIE | MPAKTHYECKUE nporpammupoBanus Teopust orpoc,
npodeccuoHanbHbIE 3a/1a4H C 3aHATHSA, paboTa B JIBOHMCTBEHHOCTH. Pa3HOYPOBHEBBIC
IPUMCHCHHCM MaJIBIX IpyTIIax, TpancnopTHast 3a/1a4a. 3aJlaHu.
€CTECTBCHHOHAYYHBIX 3HAaHUM, | MHTCPAKTHBHAs TEKIHs, Brimykioe
METO/I0B AHAJIMTHYECKON | AMCKYCCHS, NPOrPaMMUPOBAHHE.
T€OMETPUH, JIMHEHHOU camocTrosiTeNibHas ~ pabota UuclieHHBIE  METOJIbI
anredpbl U MaTEMATHYECKOTO | 00yJaromuxcsi, MOATrOTOBKA ONITHMH3AIHHN.

aHalIn3a.

U clada TPOMEKYTOUHOU




aTTCCTalluu.

Bricokuii OIIK-6.2. CryneHnt ymMmeeT | JIeKunoHHbIE u 3agaun JMHEeHOTo | TeKyluii KOHTPOJIb —
YPOBEHb pelarb CTaHJapTHbIE | MPAKTHICCKUC 3aHATHA, nporpammupoBanus Teopus orpoc,
npodeccHOHATbHBIE 3amadn ¢ | PA0OTa B MaiblX TIpyIIaXx, JIBOWCTBEHHOCTH. Pa3HOYpOBHEBbBIE
IPUMCHCHHCM MHTCpARTHBHAA HICKHIA, TpancnoprHas 3a1aua. sallaHuA.
eCTECTBEHHOHAYUHBIX 3Hanwmii, | HCKYCCH, BImykIoe
METOJIOB AHAIITIecKkoii | CAMOCTOATE b HAS pabota PO pPAMMHPOBAHHE
T€OMETPHH, JIMHEMHON oOyuaromuxcs, HOMOT(U)BKa YyciieHHble MeTOI‘lI:I
anredOpbl U1 MaTEMaTHYECKOTO 1 C/laHa HpOMEXKYTOHHON OITHMH3ALIIN.
aHaJIM3a. aTTecTaluu.
Braoeem
ba3zoBbrit OIIK-6.3. Crynent Bnazaeer | JlekunoHHble u 3anaun nuHenHoro | Texymuiit KOHTPOJIb —
YPOBCHDb OCHOBHBIMH HaBBIKaMH | IIPAKTUYCCKUC oporpaMMHupOBaHUsI TeOpI/I}I or1poc,
TEOPETUYECKOT O u 3aHsTHS, padoTa B JBOHCTBEHHOCTH. pa3HOYPOBHEBbBIE
MPAKTUYECKOTO  MPUMEHEHUsS | MajbIX TPYyIIax, TpaHcropTHas 3aja4a. 3aJlaHusl.
METO/I0B AHAIIMTUYECKON | MHTEpaKTUBHAs JieKnus, BeITyKII0€
T€OMETPUH, JIMHENHOM | AUCKYCCus, NPOrPaMMHpPOBAHHE.
anreOpbl ¥ MaTeMaTHYECKOro | CAMOCTOATENbHas — pabora UpceHHblE  METOJIbL
aHaIM3a. o0yyaromuxcsi, MOATOTOBKA OIITHMHU3ALIHH.

U clada MpOMEXYTOUHOU
aTTeCTallUN.




Cpennuii OIIK-6.3. Crynent Bnazaeer | JlekunonHsle u 3anaun JUHENHOTO Texymui KOHTPOJIb —
YPOBCHB S3HaHUAMHU BCEro HM3Y4YCHHOI'O | IIPAKTUYCCKUC IporpaMMHupOBaHUsI TGOpI/ISI o1IpocC,

MaTrepuaa, BjiaJIeeT HaBbIKaMHu 3aHsTHs, paboTa B JIBOMCTBEHHOCTH. Pa3HOYpOBHEBBIE

TEOPETHYECKOr0 Y | MaJIbIX FpyIIax, TpaHcriopTHAs 3a14a. 3a/1aHMUsl.

MIPAaKTUYECKOr0  IIPUMCEHEHUS | MHTCPAKTHBHAsA JICKI U, Brinykioe

METO/IOB AHAJIMTUYECKOM | AUCKYCCHA, IPOrPaMMHPOBAHHE.

reOMETPUH, JAHENHON | CaMOCTOATECIIbHAA pa60Ta UHCIeHHBIE  METOMIbI

anreOpsl ¥ MaTeMaTHYECKOTO 00y4aromuxcs, MOArOTOBKA ONTUMH3ALIHUH.

aHaiau3a. U CcJada IPOMEKYTOYHOH

aTTeCTaIUu.

Bricokuit OIIK-6.3. CtyneHt Biageer JIeKIIMOHHEBIE u 3agaun nuHenHoro | Texkymuii KOHTPOJIb —
YPOBCHb KOHUENTYaJIbHO-IIOHATUWHBIM | IPAKTUYICCKUE nporpammupoBanus Teopus omnpoc,

anmnaparoM, HAy9YHbIM SA3bIKOM 3aHsTHs, paboTa B JIBOMICTBEHHOCTH. Pa3sHOYPOBHEBBIC

u TEPMUHOJIOTHUEH MaJIpIX I'pYyIllIax, TpaHcopTHas 3a7a4a. 3a7aHusl.

npodeccHoHanbHOI MHTEpaKTUBHAs JIEK1IUS, Bomykroe

JESATEILHOCTH. ANCKYyCCHA, HpPOrPaMMHUPOBAHHKE.

CTY/ICHT BiIajiceT HABBIKAMHU caMoCTOATeNIbHasE ~ paboTa UnCleHHEIE METOLE!

TEOPETHYECKOrO u 06y4atomuXxcs, NOArOTOBKA ONTUMU3ALIH.

MPaKTUYECKOTO
MIPUMEHEHHUS METOIOB
AHAJTUTUYECKON
T€OMETPUH, JIMHEUHOU
anreOpbl 1 MaTeMaTUYECKOTO
aHanau3a.

U cJada IpPOMEKYTOYHON
aTTECTALlUN.




2. HIEPEYEHb OLIEHOYHBIX CPEJCTB’

Tabnuna 3
Ne | HaumeHoBanue | XapakTepHCTHKA OIIEHOYHOTO CPEICTBA IIpencraBnenue oueHoyHoro cpeacrsa B @OC
OLIEHOYHOT'O
cpeacTsa
1. | Ompoc CpencTBo KOHTpPOJISI YCBOCHHSI Y4eOHOTO Marepuana TeMbl, | Bompocsl mo TeMam/pa3aenaM JUCIUILTAHBI

paszena WU pa3lelioB JUCIUIUIMHBI, OPTaHW30BaHHOE Kak
yueOHOE 3aHsATHE B BHJC COOeCeOBaHMS IIPErojaBaTelis ¢
00y4aroIuMucs.

2. | Pemenue
Pa3HOYPOBHEBBIX
3a/1a4 (3aaHui)

Pasnuuaror 3aga4un 1 3a1aHUs:

a) PENpOIyKTHBHOTO YPOBHSA, TIIO3BOJISIIOIIME OLEHUBATh U
JMAarHOCTHPOBATh 3HaHME (aKTHUYECKOro Marepuasia (0a3oBble
HOHATHS, AITOPUTMBI, (D)aKThl) U YMEHHE NPABUIFHO UCIIOIb30BATh
CIICIMAIIbHBIC TEPMHUHBI M OHATHS, Y3HABAaHUE O0BEKTOB H3yUCHUS
B paMKax OIpeJeIeHHOr0 pa3/iesa JUCIUILIHHBI;

0) PEKOHCTPYKTHBHOTO YPOBHS, IIO3BOJISIOLIME OLGHUBATH |
JIMAarHOCTUPOBATh ~ YMEHMS  CHHTE3MPOBaTh,  aHAJIM3UPOBATH,
0000maTe  QakTHYeCKMH W TEOPETHYECKMH  Marepuan C
(GopMyIMpOBaHMEM  KOHKPETHBIX  BBIBOAOB, YCTAQHOBJICHUEM
HPUYMHHO-CJICICTBEHHBIX CBSI3EH;

B) TBOPYECKOTO  YPOBHS,  IIO3BOJIIONIME  OLCHUBATH U
JAUAarHoCTUPOBATb YMECHUSA, HUHTCIPUPOBATH 3HAHHA PAZJTAYHBIX
obnacreli, apryMeHTHPOBATh COOCTBEHHYIO TOUKY 3PEHHSI.

KoMruiekT pa3HOypOBHEBBIX 3a/1a4 (3aJaHUil)

3. | Dk3aMmeH

CpencTBo, NO3BOJISIIOLIEE OLICHUTh 3HAHUS, YMEHUS, HABBIKU
oOyuJarorerocst o yaeOHoM TUCIUILTNHE U ONPEIEIUTh YPOBEHD
OCBOEHHSA KOMIIETEHIINH.

BOHpOCLI K OK3aMCHY

5 o o
VKa3pIBaloOTCS OLICHOYHBIC CPEACTBA, IPUMCHACMBIC B XO01€ pC€aiu3allun pa60qen nporpaMmbl JaHHOU JUCHUTUIAHBI.




4. OINCAHME TMTOKA3ATEJIEM 1 KPUTEPUEB OLIEHUBAHUSI KOMITETEHIIUIA

OnenuBanue pe3yiabTaToB OOydYeHHsI MO JUCUUIUIMHE «MaTeMaThka» OCYIIECTBISETCS B COOTBETCTBUH ¢ llomokeHueM o0 TeKyliem
KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalluU O0y4JaroIINXCs.

[IpenycmMoTpeHs! ciieyromue BUbl KOHTPOJIS: TEKYIIMI KOHTPOJIb (OCYLIECTBIEHNE KOHTPOJIS BCEX BUI0B ayIUTOPHON U BHEAYIUTOPHOMN
JESTEeTBHOCTH 00YYarOIIErocs ¢ 1elbIo MOMyYeHUs IePBUYHON HH(OPMAIMK O XOJ€ YCBOSHHS OT/ICIbHBIX 3JIEMEHTOB COJICPYKAHHS JUCIUTUIAHBI)
Y IPOMEXKYTOYHAs arTecTanus (OLEeHUBACTCS YPOBEHb U KaYECTBO MOJATOTOBKHU IO TUCIUILUIUHE B LIEJIOM). [Toka3zaTenu u kpurepun
OLIEHUBAHMS KOMIIETEHIMH, (POPMHUPYEMBIX B IPOLIECCE OCBOSHHSI JAaHHOMN TUCIMILIMHBI, OMUCAHBI B Ta0I. 4.



Taomnua 4.

Kon YpoBeHb ocBoeHus | MuHmukaropsl Kputepuu onieHnBaHus pe3yabTaTOB 00yUeHHUS
KOMIIETCHIIUA | KOMIIETCHIUHU AOCTHKCHHUA
KOMIIETEHIINH
3Haer
OIIK-1 Henocratounsiii yposens | OI1K-1.1. He 3naem 3nauumenvHou uacmu mamepuana Kypcd, He CHOCOOEH CAMOCMOAMENbHO
Onenka 8b10€151Mb 21ABHbIE NONONHCEHUS 8 U3YUEHHOM Mamepuaie OUCYUNTUHDL.
«HEYIOBJIETBOPUTEIILHO.
ba3oBblii ypoBEeHb OIIK-1.1. 3naem ne menee 50 % ocnoenoco mamepuana Kypca, 00HAKO UCHbIMbl8Aem
Onenka 3ampyOHeHUs. 8 €20 NPUMEHEHUU.
«YIOBIICTBOPUTEIILHOY.
Cpennuii ypoBeHb OIllK-1.1. 3Haem ocHOBHYIO uacmb mamepuana Kypcd, CNnocobeH NpuMeHumsv U3Y4eHHbll
O1eHKa «XOpOIIOoy. mamepuan Ha NpaKkmuxe, UCHbIMbIGAEM HE3HAYUMeNbHble 3ampyOHeHUs 6 peuleHuu
3a0auy.
Bricokwuit ypoBenbs Onenka | OITK-1.1. Iloka3zvieaem 21yb0KOe 3HAHUE U NOHUMAHUE MAmepuald, CnocobeH npuMeHums
«OTJIMYHOY. U3YYEHHbIU Mamepuan Ha NPaKmuke.
YmMmeer
ba3oBslIil ypoBeHb OIIK-1.2. Ymeem eocnpouseecmu me menee 50 % ocnoenozo mamepuana Kypcd, OOHAKO
ucnvimuleaem 3ampyOHeHUsi NPU peueHu’ NPaKmu4yeckux 3a0adu.
Cpennuii ypoBeHb OIIK-1.2. Ymeem pewamv cmanoapmuvie npogeccuonarvHvle 3a0auyu ¢ NPUMEHEHUeM
NOJYYEeHHbIX 3HAHULL, UCNbIMbIEAEm He3HAYUMeNbHbLe 3aMPYOHEHUS 8 peulenuU 3a0ay.
Beicokuii ypoBeHb OIlK-1.2. Ymeem pewamv cmanoapmuvie npogheccuonanvHvlie 3a0ayu ¢ NpUMEHEHUEeM
NOJIYYeHHbIX 3HAHULL, NOKA3bleaem 21yO0Koe 3HaHUe U NOHUMAHUue Mamepuaid, CnocobeH
pewums 3a0ayy npu usmMeHeHuu GopmyauposKu.
Bianeer
bazoBeblit ypoBeHb OIIK-1.3. Cmydenm 61adeem OCHOGHBLIMU HABLIKAMU MEOPEMU4ecKo20 U NPAKMuUYecKoz2o

NpUMEHEHUs. ~ Memo0oo8  AHATUMUYECKOU  2eoMempul, JUHEUHOU  aneeOpvl U
Mamemamuyeckoeo ananuza. HMmeem Hecucmemamu3uposanHvle 3HAHUS OCHOBHBIX
Ppazoenos OUCYUNIUHBL.




Cpennuii ypoBeHb OIlIK-1.3. Cmyodenm 6n1adeem 3HAHUAMU BCE20 U3YHEHHO20 Mamepuand, 61aoeem HABbIKAMU
meopemuyecko20 U NPAKmuiecKko20 NpUMeHeHUs Memoo08 aHAIUMUYLECKOl 2eoMempul,
JIUHEUHOU aneebpvl U Mamemamuyecko2o ananusa. Mcnvimoieaem nesnauumenvhvie
3ampyOHeHUs 8 peueHuU 3a0au.

Bricokuii ypoBeHb OIIK-1.3. C60000HO 61a0eem HABLIKAMU MEOPEeMU4ecKko2co0 U NPAKMuU4ecKko2o npuMeHeHUs.
Memo008 aHANIUMUYeCKOU 2eoMempul, JIUHeNHOU aneebpbl U Mamemamuyecko2o
amanuza, nokasvigaem 21yOOKOe 3HAHUe U NOHUMAHUE U3VUEHHO20 Mamepuaid.
Cmyoeum 6nadeem KOHYeNmMyaibHO-NOHAMULHbIM ANNAPATNOM, HAYYHbIM S3bIKOM U
mepmuHono2uell npopeccuoHaIbHoU 0esamenibHOCMU.

3Haet
OIIK-6 Henocrarounsrit yposens | OI1K-6.1. He 3naem snauumenvnou uwacmu mamepuana Kypca, He CHOCOOeH CaMOCMOAMeNbHO

Onenka 8b10e15IMb 2/1A6HbIE NONONACEHUS 8 U3YUEHHOM Mamepuaie OUCYUNTUHDL.

«HEYIOBJIETBOPUTEIILHOY.

ba3oBblii ypoBEeHb OIIK-6.1. 3naem ne menee 50 % ocnognoco mamepuana Kypca, 00HAKO UCHbIMbl8Aem

Onenka 3ampyOHeHUs. 8 €20 NPUMEHEHUU.

«YIOBJIETBOPUTEIILHO.

Cpennuii ypoBeHb OIIK-6.1. 3naem ocHoéHYIO uacmb mamepuana Kypca, CHROCOOeH NpUMEHUmb U3VUeHHbIl

OneHka «xopoio». mMamepuan Ha Npakmuke, UCNbIMbIEAEM He3HAYUMeNbHble 3aMpPYOHEHUsl 8 peuleHUU
3a0auy.

Bricokwuit ypoBens Onenka | OITK-6.1. Iloka3zvieaem 2nybO0K0e 3HAHUE U NOHUMAHUE MAmepuald, CnocobeH npumMeHums

COTJIMYHOY. U3YYEHHbIU Mamepuan Ha NPaKkmuke.

YnMmeer

bazoBelit ypoBeHB OIIK-6.2. Ymeem eocnpouseecmu mne wmenee 50 % ocnoenozo mamepuanra Kypcd, OOHAKO
ucnwvimvleéaem 3ampyOHeHUsi NPU peueHuu NPaKmu4yeckux 3a0au.

Cpennuii ypoBeHb OIIK-6.2. Ymeem pewamsv cmanoapmmusie npogheccuonanvHvie 3a0auu ¢ NpUMeHeHueM
NOJIYYeHHbIX 3HAHULL, UCNbIMblIEAEem He3HAYUmelbHble 3ampyOHeHUs 8 peuleHUU 3a0ay.

Bricokwuii ypoBeHb OIIK-6.2. Ymeem pewamv cmanoapmuvie npogheccuonanvHvle 3a0ayu ¢ NPUMEHEHUEeM

NOJYYEHHbIX 3HAHUL, NOKA3bleaem 21yO0Koe 3HaHue U NOHUMAHUe Mamepuaid, cnocooeH
pewums 3a0ayy npu usMeHeHuu GopmyauposKu.




Bnaneer

ba3oBblii ypoBEeHb

OIIK-6.3.

Cmyoeum 61adeem OCHOBHbIMU HABLIKAMU MEOPEmu4ecko20 U NpaKmuiecKko2o
NpUMeHeHUss Memoo08 AHAIUMUYECKOU 2eoMempul, TUHEUHOU aneedpul U

Mamemamuyecko2o ananuza. lveem necucmemamusupoeanuvie 3HAHUSA OCHOBHBIX
Paz0enos OUCYUNJIUHDBL.

Cpennuii ypoBeHb

OIIK-6.3.

Cmyoenm enadeem 3HAHUAMU B6CE20 U3VYEHHO20 Mamepuand, enadeem HAGbIKAMU
meopemuyecko2o U npaKmuiecko2o NPUMeHeHUs Memoo0o8 AHATUMUYECKoll 2eoMempul,
JIUHENHOU aneebpbl U Mamemamuiecko2o ananuza. Hcnvimvléaem He3HaAuUmMenbHble
3ampyOHeHUs 8 peueHuU 3a0au.

Bricokuii ypoBeHb

OIIK-6.3.

Cs0000HO 61a0€em HABLIKAMU MEOPEeMmuUYecKko20 U HPAKMUYecKkoeo NpuMeHeHus
MEmMoO08 AHATUMUYECKOU 2eOMempuu, JUHEUHOU aneebpbl U MaAmemMamuiecKo2o
amanusa, nokasvieaem 2r1yO0Koe 3HAHUue U HNOHUMAHUE U3VYeHHO20 MAamepudnd.
Cmyodenm 6nadeem KOHYENMYAaibHO-NOHAMUNIHbIM ANNAPAMOM, HAVYHBIM S3bIKOM U
mepmunoa02Uell NPpopeccuoHaIbHoOU OessmerbHOCHU.




4. MeTtoau4yeckue MaTepUaJibl, ONpeAesaonue Npoueaypbl

OLICHMBAHUS Pe3YJbTATOB 00y4eHUsI
3aganus B popme onpoca:

Omnpoc uCmob3yeTcst Uk TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH 00YUYaIOMIMXCs IO TUCIHILIMHE B
KauecTBE NMPOBEPKH PE3yJbTaTOB OCBOCHHsS Marepuaya. Kaxaomy CTyIEHTY BblAaeTcs CBOI
COOCTBEHHBIH, y3KO chopMynupoBaHHBIA Bompoc. OTBET NOJKEH OBITh YETKUM U KpaTKUM,
COACPpKAIIUM BCC OCHOBHBIC XaPAKTCPUCTHUKHU OIMUCBIBACMOI'O ITOHATHUS. B cBoeMm oTBeTe CTYACHT
JOJDKCH TIIOKa3aTb YMCHUA HPOCIICKHUBATE MNMPHUYHMHHO-CICACTBCHHBIC CBA3M W HABBIKU
PacCy)ICHUM U JOKA3aTENbCTBA.

3ananus B gopme npakTuyeckux pador. PasHoypoBHeBbIe 3a1a4u

[IpakTuyeckas paboTa MpencTaBiseT cOOOH KOHTPOJIBHOE MEPOIpPUATHE MO YYeOHOMY
Marcpuaily K&)KI[Oﬁ TEMBI (pa3aena) JAUCHUIIIIMHBI, COCTOAIICC B MHAWBHUAYAJIbHOM BBIITIOJHCHHUA
00y4aromuMCcsl TPaKTHUECKUX 3aJaHUi JUIsl OLCHKU TMOJYYEHHBIX 3HAHHUM, YMEHUN U BIaJeHUN
KOMIETEHIUSIMH, (POPMHUPYEMBIMU MO JAHHOW AUCIUILIHHE.

BreimonHeHne TpakTHYECKUX  pabOT  SBISETCS CPEICTBOM  TEKYIIETO KOHTPOJIS
YCII€BACMOCTHU 06y‘~IaIOHII/IXC$I 10 JUCHUIIVIMHE W MOXCET BKIJIIIOYATh B celst CICAYIOIUC THUIIbL
3a/IaHUI: 3aJaHMsl TUIIOBOTO BHUJA W 3aJaHUsl TBOPYECKOTO XapakTepa, IO pe3ylbTaram
BBITMIOJTHEHHS] MPAKTHUECKUX 3a/laHuil oOydaromue o(OpMIISIOT OTYEThI, COJIEpIKallhe aHaIu3
MOJIYYEHHBIX PE3YyJIbTaTOB U BHIBOJIBL.

5. MaTepuanbl 11 NpOBeAeHUs TEKYIero KOHTPOJISl U MPOMEKYTOYHOM

aTTecTaluu

3ananus B popme onpoca

Tema 1. 3agaum JTMHEHOT0 NPOrpaMMHUPOBAHUS

1) Llenp 1 3amaun Kypca.

2) [ToctanoBKa 1 KIaccu@UKanus 3aja4d JMHEHHOTO MPOrpaMMHUPOBAHUS.

3) HauanbHoe omopHOE pelieHuHe.

4) CgoiictBa pemenus 3JIII u oOnacTu NOMyCTUMBIX —pelleHUH. 5) AJroputm

cuMILiekc-Metoa aist perenns 3J1I1.

Tema 2. Teopusi ABO/iICTBEHHOCTH.
1) DKOHOMHMYECKasi UHTEpIpeTals ABOMCTBEHHOW 3aJjaud Ha IpUMepe 3aaadu o0
HCIIOJIB30BAHNU PECYPCOB IIPU IPOU3BOJACTBE MPOILYKIUH.

2) AJITOPUTM COCTABJICHHS 3a/1a4H, IBOMCTBEHHOW MO OTHOUIEHUIO K HCXOTHOM.
3) OCHOBHOE HEPaBEHCTBO TEOPUU JBONCTBEHHOCTH. 4) Ileppas wm  BTOpas

TEOPEMBI IBOMCTBEHHOCTH.



Tema 3. TpancnopTHas 3agaua.

1) [TocranoBka TpancnoptHoii 3aaauu (T3).
2) VYcnosue cymectBoBanus pemenus T3. 3) OnopHoe
pelieHue.

4) Crpykrypa Matpuisl orpanuuenuii T3.

5) Teopema o panre.
6) Kputepun ontuManbHOCTH Ga3UCHOTO paclpeesieHUs TOCTABOK. 7) Huxnbl.
Tema 4. BoinmykJjioe nporpaMMupoBaHue.
1) OcobeHHOCTH 331a4H BBITYKJIOTro nporpamMmMupoBanus (BIT).
2) Brimykisie pyHKInu.
3) besyciioBHast onTUMU3aIHsL.
4) Y CiioBHAsE ONITHUMU3AITHSL.
5) Oyukuus Jlarpanxa u ceanoBble TOYKH.
6) [TpubnmxeHHoe pernieHne 3aa4 BHITYKJIOT0 IPOrpaMMUpPOBaHUs. 7) Teopema
Kyna-Taxkkepa.
Tema S. YUncJjieHHbIE METOAbI OIITUMU3AIIUU.
1) MeTo/1pI TOMCKA JIOKAJTBHOTO SKCTpeMyMa (QYHKIIUN HECKOJIBKHUX MEPEMEHHBIX.
2) [TpuHIMIIBI TOCTPOEHUS YUCICHHBIX METOI0B MTOMCKA 0€3YCIIOBHOTO SKCTPEMyMa.
3) [TpubnmxeHHbIC PEIICHMS.
4) CKopocTh CXOAMMOCTH.
5) Merto1 KBaJpaTUYHOW UHTEPIIOJISALINH.
6) Meron HetoToHa.
7) UucneHHble METO/IBI TIOMCKA YCIOBHOTO dKCTpeMyMa. §) Mertox OapbepHBIX
GbyHKIHH.
KonTtpomupyemsie komnerennmu: OITK-1, OITK-6.
Oyenra KomMnemenyutl OCyWecmeasiemcs 8 Coomsemcmauu ¢ madauyet 4.
Bonpocs! /151 MPOMEKYTOUHOT0 KOHTPOJIS.
1. ChopmynupyiiTe KIaCCUYECKYIO 3a/1a4y ONTUMH3AIMU C N TIEPEMEHHBIMHU.
2. Kakoii Bun mmeer mpousBojcTBeHHas GyHKIUS B: (a) muHeiHoH; (0)
HEJMHEHHOH 3a71a9e ONITUMH3aIn?
3. Uro Ha3BIBAIOT JOKAIBHBIM SKCTPEMYMOM (QYHKIUU N TEePEeMEHHBIX,
3a/IaHHOM B HEKOTOPOil obnacTu?
4, Uto Ha3bIBalOT TJIOOAIBHBIM IKCTPEMYMOM (GYHKIMH N TEPEMEHHBIX B

HeKoTopoii obmactu D?
S. Kak moctpouTh TMHHUIO YPOBHS MIPOU3BOICTBEHHON PyHKIMH?
6. Uro Ha3bIBaeTcs MOBEPXHOCTHIO YPOBHA JaHHOW (QYHKIUU?



Kak omnpenenstorcst cranoHapHbie TOUKd GyHKIUU F(x1, x2, ..., Xn)?

JIyis gero mcmoib3yeTcs 3Hak BToporo auddepennmana d2F(x1, x2, ... ,

Xn)?

9. Chopmynupyiite JIOCTaTOYHBIE YCIIOBHS JKCTpEMyMa
byHKIHHA IBYX MepeMeHHbIX F (X1, x2).

10.  Yrto Ha3pIBaeTCs YCIOBHBIM SKCTpeMyMOM GyHKIMH F (X1, X2, ..., Xn)?

11. UYrto Ha3biBaeTCs ONTUMAIbHBIM  pELICHHUEM JIMHEHHOW  3ajayu
ONTUMU3ALNH?

12. Kak moctpouts 007acTe AONMYCTUMBIX pEIIEHUH B JMHEHHON 3amaue
ONTUMU3ALNH?

13. Kak ompenensercs ¢yukuus Jlarpamka; B Kakux 3aJadax oOHa
UCIIONIB3YeTCs?

14.  Yro Ha3bIBAIOT BBIIYKJIBIM MHOKECTBOM B N-MEPHOM IIPOCTPaHCTBE?

15. Uro Ha3bIBalOT BBIMYKJIOW JUMHEHMHONW KOMOMHAIMEH TOYEK N-MEpPHOTrO
MpocTpaHCcTBa?

16.  Kak onpenenstoTcs BHITYKIIBIE U BOTHYThIE (DYHKIIUU N IEPEMEHHBIX ?

17. Kakoit kputepuil UCHOAB3YETCsI ISl ONPEIEIICHUS BBITYKIOCTH (DYHKIIMA
N MepeMEeHHbIX?

18. Kakoii reomMeTpuyecKkuii CMBICT HMEET YCIOBHE BBINYKIOCTH (YHKIUU
OJIHOM U JBYX NEPEMEHHBIX?

19. Chopmynupyiite 3a1a4y BBITYKIOTO MPOrPaMMHPOBAHUS.

20. IIpm xakux YyCIOBHSAX 3ajada BBITYKJIOIO INPOTPAMMHUPOBAHHUS HMEET

CAUHCTBCHHOC ]f)CI_HeHI/Ie‘.7

3aga4yu JMHEHHOIo M BHIIYKJIOI0 NPOrPaAMMHPOBAHHUS.
Bapuant Nel

1. CocTaBuTh  3KOHOMHKO-MAaTEMaTHYECKYIO MOJEIIb 3a/1a4nl.
ToproBasi opranuzanusi IUIAHUPYET peaM3alUI0 M0 JIBYM TOBapHbIM IpylaMm, MO0 KOTOPBIM
BbiieneHbl poHbl 800ThIC.pyD. M 500THIC.py0. YPOBEHb TPAaHCHOPTHBIX M3ACPKEK MO ITUM
ToBapaM cocTaBisieT 1% u 2% COOTBETCTBEHHO, YPOBEHb H3/EPHKEK, CBA3AHHBIX C XpaHEHHEM
ToBapoB, — 2% u 1%, ypoBeHb npubsM — 3% u 2%. llpenenabHO JOMyCTUMBIE PACXO[BI,
CBSI3aHHBIE C MEPEBO3KON M XPaHEHUEM TOBApOB, paBHBI 25 ThIC.pyO. U 29 ThIC.py0. C ydeTtom
3aKyIKH TOBAapOB CBEpPX BBIACICHHBIX (DOHIOB OINpENeNUTh ONTUMAIBHYIO CTPYKTYpPY
TOBapo0OOPOTa, 0OECTIEUNBAIOLIYIO OPraHNU3AUN MAKCUMAIIbHYIO TPUOBLITb.

2. CdhopmynupoBaTh yCIIOBHE, MPH KOTOPOM TOYKa X N-MEPHOTO MPOCTPAHCTBA
SIBIISICTCS BBITYKJION JIMHEHHOM KoMOuHarmei Touek X (D, X(2), ... X (),
3. Onpenenutb 0051aCTh JONYCTUMBIX pEIIEHUH JBOWCTBEHHOM 3aJauu, €ciu

nenesas QyHKIMSA HCXOIHOM 3a/1a4 HE OTPaHUYECHA.
4, [TocTpouTh Bee GasuCHBIE TOMYCTUMBIE PELIEHHs CHCTEMBI OTpaHudeHni  {3x1
+ x2—x3=2,

x1— 4x2+ x4=5.



Bapuant Ne2

1. CocTaBuTh HIKOHOMHUKO-MATEeMAaTUYECKYI0 MOJENb 3aJlauH. [Tpenmpusitue
BBIITYCKaeT TpU BUAA W3Aenud. MecsyHasi mporpamma Bhiycka coctaBisier: 2000 wuzaenuit
nepsoro Buaa, 1800 mznenuii Broporo Buaa u 1500 m3penuit Tperbero Buaa. s Belmycka
U3JIEIIMHA MCTIONB3YIOTCS MaTepUallbl, MECSIYHBIN PAcXoJl KOTOPhIX HE MOXeT npeBbicuTh 61000
Kr. B pacdere Ha oHO HM3/IeTHE IEPBOTO BUIA pACXOAYeTCs 8 KI MaTepuana, BToporo suaa — 10
KT, TpeThero Buja — 11 kr. OnroBas 1ieHa 0AHOrO BUAa u3Aenus nepporo suaa 70 y. €., BTOporo
u Tpetbero cooTBeTcTBeHHO 100 1 90 y. e. Onpenenuth ONTUMAJIBHBIN IJIaH BBIITYCKa U3JEIUH,
o0ecreunBaroil NPEINPUATHIO MAKCUMYM BBIPYUKH.

2. Haiitn omeHky uyucia Oa3MCHBIX JTONMYCTUMBIX pEIICHUH 3aa4d JIMHEHHOTO
MPOrPaMMHUPOBAHUS C N IEPEMEHHBIMH, COZIepKallel m OrpaHUUYECHUH.

3. Onpenenutb paHr CUCTEMbI OTPaHUYECHUN TPAHCIOPTHOM 3aJjauH, COAEpIKalen 5
nocTaBIIMKOB U 10 moTpeduTeneii.

4. [Toctpoutrs Bce Oa3ucHbIE MAOMYCTUMBIE PEHICHHUS CHUCTEMbl OTpaHHUYEHUN
{—=2x14 3x2+ x3=6,

x1+ 5x2 — x4=10.

Bapuant Ne3
1. CocTaBUTh PKOHOMHKO-MATeMAaTUYECKYI0 MOJENb 3afaud. PanuoH cocraBisieTcs
u3 1Byx BuAoB rpoaykToB (I11 u Il2), B KaXKablii U3 KOTOPBIX BXOST MUTATEIbHbIC BEIIECTBA
A, B, C. MunuMalbHOE CYTOYHOE OTpedieHue muTareabHoro Bemectsa A pasro 100 er.,
BemectBa B — 80 ex., BemectBa C  — 160 en. Llena 1 equnuusl npoaykra Il; cocraBnsier
02y.
e., 1 en. npoaykra II2 — 0.3 y. e. KonnuecTBo nuTaTenbHOro BEIIECTBA KaKA0ro Buja B 1 en.

MPOJYKTa MPUBEACHO B TAOJIHIIE.

[MutarenbHbIE BEIIECTBA Conepxanue MUTATEIHLHOTO eANHULIE
BEILIECTBA B IIPOJIyKTa, €.
M I,
A 0.1 0.5
B 0.25 0.1
C 0.2 0.4

OnpenenuTh ONTHMATBHBIA PAMOH IMHTAaHUSA, CTOUMOCTH KOTOpPOro OyneT
HauMEHBIIIEH.

2. CdopmynupoBaTh KpUTEPHUl ONTUMAIBHOCTH PEIICHUS B 3aJjaue MaKCHUMH3AIUU
1eN1eBOH (QyHKIMH.

3. Ompenenuth yCIOBUE, MPH KOTOPOM OINTUMAIbHOE pEIICHHE IBOMCTBEHHOMN
3a/1a4¥ SIBJISIETCS BBIPOXKICHHBIM.

4. TloctpouTth Bce Oa3MCHBIC IOMYCTUMBIC PEIICHUS CHCTEMBI OTpaHUYICHUN { x1
—x2+ x3=4,

2x1+ x2—x4=1.



Bapuant Ne4

1. CocTaBuTh 3KOHOMHKO-MAaTeMAaTUYECKYI0 MOJIETb 3aJayu. Panmon st
MMTaHUS )KUBOTHBIX Ha (hepMe cOCTOMT U3 BYX BUI0B KopMOB I u II. Ogun kuiorpamMm kopma I
crout 70 y. €. ¥ COIEPKUT 2 elI. KUPOB, 5 efl. OeNKOB, 2 e/1. YriIeBoJ0B, 4 en. HuTpaTtoB. OnuH
kusorpamm kopma Il ctout 30 y. e.  u conepxur 4 exa. KUpoB, 3 ea. OENKoB, 6 €. YrIeBOI0B,
3 en. uutpatoB. CocTaBUTh HamOoJee JEIIeBbI palMoOH MUTaHHUA, O00eCHeUnBAIOIINN
coJiepXKaHue >KUPOB HE MeHee 6 ef., OenkoB He MeHee 10 exm., yriieBoJoB HE MeHee 7 eIl.,
HUTpaTOB He Oosee 12 ex.

2. Onpenenuth  ycloBWe, IMpH  KOTopoM  oOmias  3amadya  JIMHEHHOTO
IPOrpaMMUPOBAHUS UMeET 0oJiee OJTHOTO ONTUMAIBHOIO PELICHUS.

3. Haiitn n3meHeHne oleHKH CBOOOHOM KiteTKHU (I, j)B TPaHCIIOPTHOM 3ajaue, eciu
K CTPOKE MaTpPHIIbI 3aTPAT A00ABISIETCA MOJOKUTENbHBIN noTeHuan (+1).

4, [TocTpouth Bce Oa3uCHBIC JOMYCTHMBIE PEHICHHUS CHCTEMbI OTpPaHUYCHUN
{—4x1+ x2+ 2x3=12,

6x1+ 5x3 — x4 = 30.

HTepaunoHHbie METOABI.
3aganue Ne 1.

BBITHCIHTE H HaNeIaTaTh TaOIHIy TPEX QYHKIHH y. 7. W.

APpIyMeHT X MeHARTCA 0T Xg IO X C IaroM /1. @YHKIHA y 3aJ1aHa CXOIAMIHMCSH PATOM.
CYMMy KOTOPOTO HaJO CUHTATh 10 TeX IOp. ITOKA €r0 OYepeIHOH WiIeH He CTaHeT IO MOIYTI0
MeHBIIIe 3aJaHHOTO MAIOro MOT0KHTEIBHOIO €.

PaccMOTpeTs 3a1aTy IPH HeCKOTBKHX PA3THIHBIX €.

TaboHIy NpeICcTaBHT B CISIYIOMEM BHIE:

BEBIPOBHATH JaHHBIE B TaGIHIe ¢ MOMOIIbI GyHKIHH cout.width(). cout.precicion().

BapuanTsl.



1.
=
y=x x3+x5 e
3 5 7
z=arctgx

[§§1

=e

w=y-z;

xo =_1. l-k — 1. h = 0.2.

3
233(3 25.1(5 .7.7x7

y=2x-— + -
: 3! 5! 7!
z=sin2x;
w=y-2z;

V4 V4 T
X, =— Xp=—. h=—.

4 4 20

X X DX
y=1- —
} 2! 4! 6!
Z=C0S2x;
w=y-—z.
V4
X =0. x, =—. h=0.057.
g
5.
23r3 253«5 27x7
y=2x+ + +
: 3! 51 7!
z=sh2x
w=y-—

w=y-z
Xy =—-0.5, x, =05, h=0.1.



s S R
y=—|2x+ + -
| 2 3 4
z=In(1-2x):
w=y-—2z;

X, =—0.25. x, =0.25. h=0.05.

8.
P2 P Dy
y=2x- + - -
2 3 4
z=In(1+2x)
w=y-—

Xp=—0.25. x, =0.25. h=0.05.



3aganue Ne 2.
Haiitn Touky Muanmyma x* ¢yakuuu f(x) Ha orpeske [a, b]c TounHoctho & = 1075 u
MUHHMaJIbHOE 3HaUeHHe f(X*).
[IpuMeHUTH METO/IBI:
1)  oGrero mowucka;
2)  JeJeHUs MomoJaMm;
3)  30JI0TOro CEYEHHS,
[ToacunTarh YMCIO UTEPALIUN, YUCIIO BRIYMCICHUH QyHKIUH f(X) W CpaBHUTH PE3yIbTATHI.

3aganue Ne 3.

Haiitu Touky Muaumyma x* ¢ynakuuu f(x) Ha orpeske [a, b]c Tounoctero € = 105 u
MHHAMalbHOE 3HaueHue f(x*)  (BbIOpaTh HayalbHOE MPUONMKEHHE Ha OTpe3ke [a, b))
CIICIYIOIIMU METOJAMH:

1)  Herorona-Padcona;

2)  KBa3uHBIOTOHOBCKHM (C anmpoKCHUMAaIel IIPOU3BOTHON ).

[ToxcynTaTh YMCIO WTEpalMid W 4uciao Beluuciaenud ¢pynkuuu f(x), f(x), f'(x); cpaBHuTh

pe3yabTaThl.



[

s f %) - 2xie” ! '[1;1,5]

o

Cf(x)=1g x - 2sinx, [0;7/ 4]

L f(x)=+1+x% +e7%%, [0;:1]

V]

4. f(x)=x"+4x"-32x+1, [1,5;2]

n

- f(x)= é\ —x ¥ %xﬁ - X, [L'I,S]

(o)}

 f(x) =X~ 3sinx, [0,5;:1]

\\I

. Llx)=5x7 - 8 — 20x, 3;3,5]

8. fi{x)= }{x"? ~Sx+xInx, [1,5;2]

9. fx)=xsinx+2cos x, |- 35—

10. fi(x)=x"+8x° - 6x7 - 72x+ 90, [1,5;2]

11. fi{x)= 4 3x 6x - 1, [— 1;0]

[a—
o

- flx)=10xInx - 17, [0,5;1]

13. fi{x)= X+ 2

% )
":Ig__ 2 [ [1’5’.2
S Te )

4. f(x)= %- 2%, [3,5;4';5]
15. f{x)=e"- 51 + 2%, |- 1,5;-1]



16. f(x)=x"+22 + dx+ 1, |- 1;0]

17. f(x)=x° - $x° + 10x? - 5x, |- 3;-2]

15. f(x)=x"+3x(mx— 1), [0,5:1]

19. fi(x)=x"-2x-2cosx, [0,5,'1]

20. f(x)=(x+ 1) - 2x7, [ 3;-2]

21, fi(x)=3(5-x)*" + 2x2, [1,5;2]

2. fix)=-x+3¢(1+x) tn (1+ - 1], [- 0,5;0,5]
2. fix)=2+x"+x% —tn (1+ x77) - 2xarctg x'°, [0,5:1]
4. f(x)=x-Inx, [0,1;2]

25 f(x)=x" —sinx, |0;7 /2]

26 f(x)=x'+ v xr L [- 52]

27. f(x)=-11+ %7 + 7=, |0:1]

28. f(x)=¢"+ % 0,1;2]

2. fx)=(x-4) +inx, [35]

30. f(x)=x"+e7, [0:1]

3aganue Ne 4.
Pemuts 3a1auy MHOroMepHO# 06€3yCII0BHOM ONTUMHU3ALINN.
Haiitn muanmym ¢ynkiun f(x) ¢ touHocteto € = 10-5
1)  MeToJ0M rpaJMeHTHOrO CITyCcKa; 2) METOJ0M
Mapksapara.
CpaBHMTb METO[BI, JJISI YEro HAaWTH YUCIO HUTEpaluid, YHUCIO BBIYUCICHUH (QYHKIUU U ee
IIPOU3BOIHBIX.



Ne DYHKIHA
Bap.

f(x)=x2+2x2 +%8 —x +2x,.

o f(x)=~/x12+x§ +1 +0.5x, —0.5x,.

ifee)y= xl“ - 2x; - xfxz2 +2%.+%,.

3

4. B :
f(x)=x; +3x5 +cos(x; +x,).

5

)= 1422 +x2 4529 _x _x
X)=oJ142x° + 22 +e X, — X,.

2553
X +x3

f(x)=x,+5x, +&*™.

: Pl 208 2 1k —2%.4.3%,.

8. -
f(x):2xl2+3x22_sm(xl %

)+,

9. | f(x)=In(1+3x] +5x5 +cos(x, — x,)).

(PR
0. f(xX)=x} +e"™ +4x, +3x,.

1t f(X)=x+2x, +4,/x12 +x22 +1.

12. f(x)=2x,—5x,+ i1

13. > >
f(-\’)=2\/3+x,2 +2:c27 +3x; —X; — X;.
2, .2
T f(T) — xl2 =+ 2’(22 + .\’12.\’22 + 2_\‘3 —xz + ex:"’-"s ]
15.

f(x):4\/1+x12 +x5 +3x +x,—2x,.

16. | f(x)=2x +x5 +x7%3 + X5 + X3 +x, + x,.

17. | f(x)=x+5x +2x%; +cos(x;— X%, +x;).




181 f(x)=e"" +In(4+x2 +2x2).

2 2 2
X +2x3+x3

f(x)=x+x,-5x;+e

20, s - 2 2
Fx)=x!+x5 + 3220 +5+ x5 +2x] +x,+x,.

. X
f(x)=2x +x; +4x; —2sin-.

2..2. .3
X} X3 +X3

fxX)=x—x,+x+x; +e

24 9 ) p) ;l
fx)=x,+x, +x,+3\x; +x; +1 + "7,

25: ) 2, A . B T S
fx)=4x; +x; +3 +x] +x; +sin(x, +x,).

5 -
= Fx)=2+10%=3x; 45,

P i 3

| @)=t (g +x +a)

f(x)=3x] +x3 +2x; —2cos

29. | f(x)=2x] +3x; —sin(x, +2x,).

Fx)=3x 4 4% —x;4-3%;

3aganue Ne 5.
Pemmte 3a1a4y MHOrOMEpPHO# O€3yCIIOBHOW ONTUMH3AIIHH.
Haiit Muanmym pynakmun f(x) c tounocteio € = 104
1)  meromom mmtpadHbIX QYHKIUI WK METOOM OapbepHBIX QYHKIHH. 2)
METOJIOM (PaKTOPOB.

CpaBHI/ITB METOABI, IJId 4€TO HAWUTH YHUCIO HTepaHHﬁ, YHCJIO BBIYUCICHUI (I)YHKI_[I/II/I nT.a.



Ne DYHKIHA

Bap.

L | f(x)=10x, — x,.
X —4x,+x3 +3<0,
X, +4x; —4x,-4<0.

2| f(x)=x] =3x,+x3,
X —2%; £0,
-x; +x, <0.

3.1 f(x)=x] +9x3 —12x, - 36x,,
=lLxxd, 1<x<2

| )= 2%
(x,—4) +(x,-2)" <1.

3. F(x)=2{1+x] +2x] +x, +x,.
5<% 28, 1<x<10.

6. | f(x)=x; —8x,+x3,
x5 Hx —4)? <09.

T | fx) =2+ +x] +x,+x, +x;,
X +x,—x;=3.

8. | f(x)=x] +x3 +x} —4x,—6x, - 2x,,
2x, +x;,=2.

9 | f(x)=(q =2 +(x, - 1)*,
2x,+x,<2.

10. 2

F)=a~x,

2x,—2x, <1.




11| f(x)=x +x7 —20x, —30x,.
2% Fax, <13,

2% +%,.<10.

12.| f(x)=x] +x3 —10x, —15x,,
dx-+H13x:<51

15% +7x,<107.

13.1 f(x)=x7 +x3 —5x,—4x,,

4.1 f(x)=x] +x3 —5x,—-10x,,

2%, +3%,%6,

2x,+x, <4.

16. | f(x)= x_f +2x,—2x,+ X,
X +3x, +2x;, L6,
3x5+x+x,L2.
17| fD=x ~x~2x%,

i

2
2x +2x, <6.

18.| L) =2} +2 =6x—3x;.
.\‘f +-":2 <9,

12.| fld)=2"42 =35,
—2x, + % <
X —2%,

xf +(x, + 4)* <9.

3anaHus AJ151 CAMOCTOATEJIbHOM padoThlI.

3aganme 1. IlpoBecTn 1aBe uTEpalMM METOAOM HAWCKOPEHMILEro CcIycka B 3ajade
HEJIMHEHHOTo nporpaMMupoBanus 6e3 orpanndeHuil. Haunnas u3 ucxoanoit touku X0 = (x1°,
x29) = (0,1) U HAaxoJs OJHOMEPHbIC MHHUMYMbI Ha KaXIOH HTEpPallMU aHAJIUTHYCCKH,
UCMONB3ysl HEOOXOAMMOE YCIOBHE CyLIECTBOBaHME OJKcTpemyMa. Iloka3ate Ha rpaduke
HaAIpaBJIEeHUs! CIycKa M IOCJeN0oBaTelbHble NMPUOIMKEHUS] K TOYKE MHUHHMyMa. Bwlumciuthb
3HauEHUE 11eJIeBOM PYHKIIMU B UCXOJHOU TOYKE U MOCIEAYIOIIMNX MTPUOIMKEHUSX.



1) f(x1,x2) = 4x12+ x22 — 4x1— 2x2 (min) ;

2) f(x1,x2) =2x12+ 2x2%2— 2x1— 2x2 (min);
3) f(x1,x2) =x124+ x22— 6x1— 4x2+ 20 (min); 4)

f(x1,x2) =10 x1+ 10 x2 — 5x12 (max ) ;

5) f(x1,x2)=5x1+5x2—x12—x22(max ) ;

6) f(x1, [2) =4x1+ 6x2—x12— 13 (max);

7) f(x1,x2) =5x1+ 8x2— 2x12— 2x22 (max ) ;

8) f(x1,x2) =—6x1+ 2x12+ 2x22 (min );

3aganme 2. [lana 3aja4a ¢ HENWHEHHON LeneBOM (yHKIMEH W JIMHEHHON CHCTEMO
OTpaHUYCHUU.

Hcnonp3ys rpaduueckuii MeTol, HAUTH TII00aTbHbBIE SKCTPEMYMBI () YHKITHH
L=(x1+a)?+ (x2+ b)?

IIpHU OIrpaHUYCHUAX

ailix1+ ai2x2 < bi;
{ azix1+azx2 < bz;
x1; %220

3HadyeHus K03(pPULMEHTOB 1eIeBON (GYHKIUU U CUCTEMbI OTpaHUYECHU:

Ne BapuanTta | 2 13 4 |5 16 (7 |8 |9 |10
ITapameTpsbl
a S5 |6 (-1 |-2]-3]-1]-3]-2]-2]1
b -4 |-2]-1 |[-1]|-4]-1]-1]-6]-2]-1
aq 5 2 15 2 |3 |3 |3 |3 |6 |6
ay; -4 |5 |4 |5 |8 |5 |8 |5 |7 |7
by 20 |20 [-20 20|24 | 15|24 | 15|42 |42
asq 3 2 |3 2 |4 4 3 |3
ars 2 I |2 1 |7 7 2| -2
b, 30 [ 1030 | 10|28 15|28 |15]|-6 | -6




3ananme 3. [[ByM npeanpusTUAM Ha IATh JIET BBIICIECHBI cpeficTBa B kordecTBe a=2000
neH. en. I3BeCTHO, 4TO TOXOJ OT X €UHUI] Ha TIEpBOM NpeAnpustuu paBeH f1(X)=5x, oT y JeH.
eIMHHMII Ha BTOpOM nipeanpusituu — f2(y)=6y neH. equnuil. K KoHITy rojia 0CTaToK CpeJCTB paBeH
cootBeTcTBeHHO (1(X)=0,8%, q2(y)=0,3y. Kak pacnpeaenurb cpeacTBa MEXIy NPEIPUATUIMH,
yToOBl O0mMKA 1oxox Obul HaubonpmMM? PemuTh 3aadyy METOAOM JIMHAMUYECKOIrO
MIpOrpaMMHUPOBAHUS.

3ananme 4. Haiitu rpaduuecku perieHue 3afgayd BBITYKJIOTO IPOTrPaMMHUPOBAHMSL.
CocraButh QyHKIUIO Jlarpanka 1 HAalTH ee CEeJIOBYIO TOUKY.

Z(x1,x2) = 2 — x12— 2x22 - max;

x2< 4 —x1% {
x1+x221; x1
=>0;x2= 1.

KonTtpomupyemsie komnerennuu: OITK-1, OITK-6.

Oyenxa KomMnemenyutl OCyecmeaisiencs 8 coomseemcmauu ¢ madauyet 4.

BOleOCLI K 3K3aMEHy

1. Paznuuansie hopmbl 331241 TMHEWHOTO TPOTPAMMHUPOBAHUS
2. I'padmueckuit meton permenus 3JI11
1. Beinyxiisie MHOkecTBa u cBoiictBa O/[P 3JII1
2. Onopnoe pemenue 3JI11 u ero HaxoxaeHue
3. CummnekcHelil Meron pemenus 3J111
4. [lepexon OT OJHOTO OMOPHOTO PELIEHUS K JPYTOMY U OLIEHKH Pa3sIoKeHUN

CTOJIOIOB 110 6a3uCy.

S. IIpn3Hak BO3MOXKHOCTH YJIYYILIEHHUS PELLIEHUS U IPYTHe IPU3HAKH.

6 [Ipu3Hak qOCTHKEHUS] ONTUMAJIBHOTO PEUIEHMs U JPYTHe MPU3HAKH.

7 MeTto UCKyCCTBEHHOTO Oa3uca.

8. Teopuns 1BONCTBEHHOCTH: BUJIBI 33]1a4.

9 [TepBas Teopema TBOMCTBEHHOCTH.

10. Bropas Teopema 1BONCTBEHHOCTH.

11.  TpancmopTHas 3ajaya: HeEOOXOIUMOE U  JIOCTaTOYHOE  YyCJOBHE
CYIIECTBOBAHUS PEIICHHUS.

12. TpancnopTHas 3a1a4a: paHr CUCTEMBI OTPaHUYECHUH.

13.  TpancmopTHas 3a/1a4a: OTIOPHOE PEIICHHUE U IIHKII.

14.  TpancmopTHas 3ajgada: METOJbl TOCTPOCHHUS HAYaJIbHOI'O OMNOPHOTO

penieHusl.



15.  TpancmoptHas 3amaya: Tepexox OT OJHOTO OIOPHOTO peIHICHUs K

ApPYroMy.

16.  TpancmoprtHas 3a1a4a: METOJ MOTEHIIUAJIOB.

17.  llenouuncieHHoe IporpaMMupoBaHuE: METOJ ['oMOpH M MeTo] BeTBEH U
IpaHULL.

18. be3yciioBHBIH 3KCTpeMyM [T QYHKIHIA OHOW U MHOTUX ITEPEMEHHBIX.

19. VY CII0BHBII 3KCTpEMYM, METOJI MHOKUTEINEH Jlarpanxka

20.  Beimykioe nporpaMMupoBaHMe: BbIyKIas (GyHKIMS U €€ CBOMCTBA.

21. Brinykinoe nporpammupoBanue: Teopema Kyna-Takkepa.

22.  Bapwanuu ¢pyHKIMH U PyHKIIMOHATA.

23.  IlocraHoBKa 3a/1a4M BapHALlMOHHOTO HCUHCIICHHS.

24.  OcHoOBHas JeMMa BapHallIOHHOTO MCYUCIICHHUS, leMMa Jlarpamka.

25.  Heobxoaumoe ycinoBue 3kcTpeMyMa (pyHKIMOHANA, ypaBHEeHUE Dilnepa.
26.  besycioBHas ONTHMH3AIHS: METO IIOKOOPAMHATHOTO CITYCKA.

27.  besycioBHas ONTHUMHU3ALKS: TPATUCHTHBIE METOMIBI.

28.  BesycmoBHas ontmmusaumus: Merox Herotona. KoHTposmpyemsbie
komnereniun: OIIK-1, OIIK-6.

Oyenka KomMnemeHYyull 0Cyuecmeaisiemcs 8 COomeemcmeuu ¢ maoauyet 4.
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