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Conep:xanue
HACIHOPT ®OHJIA OLHEHOYHbBIX CPEJICTB
NEPEYEHb OHEHOYHBIX CPEJICTB
OIIMCAHME IOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHHUSI KOMIETEHIINIA

METOAUYECKHUE MATEPUAJIBI, ONPEJIEJAIOIIME ITPOLEAYPbI
OIIEHUBAHUSA PE3YJIBTATOB OBYUEHUSA, XAPAKTEPU3YIOIIUX 3TAIIbI
®OPMHUPOBAHUS KOMIETEHIIAM

MATEPHUAJIBI JJIA ITPOBEAEHUA TEKYINETI'O KOHTPOJISA U
MPOMEXXYTOUYHOM ATTECTALIUH



1. HACHOPT ®OHJIA OHEHOYHbIX CPEACTB
10 IUCLMIUIMHE «MeTobl ONTUMHU3ALIA

OneHOYHBIC CpEJICTBA COCTABJSIFOTCS B COOTBETCTBHHM C pabouell mporpaMMmoi
JUCIUIUIMHBL U MPEACTaBISAIOT CO00M COBOKYIHOCTh KOHTPOJIbHO-U3MEPUTEIBHBIX MaTepUaioB
(TumoBbie 3amauM (3aaHMs), KOHTPOJBHBIC PAOOTHI, TECTHI W Jp.), MPEIHA3HAUYECHHBIX IS
U3MEPEHUS YPOBHS JOCTHKEHUS 00y4YaIOUIMMHUCS YCTAaHOBJICHHBIX Pe3y/IbTaTOB O0yUEHUSI.

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

Tabmuma 1 - IlepeueHbp komrmeTeHIUN, (GOPMHUPYEMBIX B TPOIECCE OCBOCHUS
JUCHUTITUHBI

Kon

HaumenoBanmne pe3dyJjbTara 06yqe}mﬂ
KOMIIETCHIIMHU

OIIK-1 CriocobeH npuMeHATh (QpyH/IaMEeHTaIbHbIE 3HAHUS, OJyYEHHbIE B 00JacTH
MaTeMaTHYeCKuX M (WJIM) €CTECTBEHHBIX HAayK, M HCIOJb30BaTh UX B
npodeccuoHaIbHOMN e TeIbHOCTH

OIIK-1.1. 3HaeT OCHOBBI MaTeMaTHKHU, (PU3HKHU, BBIYUCITUTEIBHOU TEXHUKU
U IPOrpaMMHUPOBAHUS.

OIIK-1.2. VYmMmeer pemarb CTaHIapTHbIE NPO(ECCHOHATBHBIE 3aJaud C
OPUMEHEHUEM EeCTECTBEHHOHAY4YHbIX M  OOILEUMH)KEHEPHBIX 3HAHUH,
METOJI0OB MAaTEMaTUYECKOT0 aHaIN3a U MOJEIMPOBAHUS.

OIIK-1.3. Biageer HaBbIKAMHU TEOPETHUECKOIO M SKCIIEPUMEHTAIBLHOTO

HUCCICA0OBaHUA 00BEKTOB HpOCI)eCCPIOHaHLHOP’I ACATCIBHOCTH.

OIIK-3 Cnoco0OeH mpUMEHATh U MOAU(PUIIMPOBATH MAaTEMAaTUYECKUE MOJENU IS
pelieHus 3aaa4 B 00J1acTH MpoecCUOHANBHON 1eITeTbHOCTH

OIIK-3.1. 3HaeT OCHOBBI TEOpPUU CHUCTEM M CHUCTEMHOIO aHAJIM3a,
JUCKPETHOM MaTeMaTHKU, TEOPUU BEPOATHOCTEM M MaTeMaTHYECKON
CTaTHCTHUKH, METOJIOB ONTUMU3ALMM U UCCIIEI0OBAaHUS ONepaluii, HEYEeTKUX
BBIUMCJIEHUM, MaTEMaTHYECKOT0 1 UMUTALIMOHHOTO MOJIETUPOBAHUSI.
OIIK-3.2. YmMeer npuUMEHATH METOJbl TEOPUU CHUCTEM M CHCTEMHOTO
aHaJnM3a, MaTeMaTU4YeCKOro, CTaTUCTMYECKOTO0 M  UMHUTAIMOHHOTO
MOJICIIMPOBAHUS [l aBTOMATU3ALUH 33a]a4 PUHATHUS PEIIeHUH B 00JIacTH
npodecCHOHATBLHOMN e TeTbHOCTH.

OIIK-3.3. Biageer HaBbIKaMH NPOBEICHUS WH)KEHEPHBIX PACUETOB
OCHOBHBIX II0Ka3aTeleil pe3ylbTaTUBHOCTH CO3AAHMS M INPUMEHEHHS
MH(OPMALIMOHHBIX CUCTEM U TEXHOJIOTHIl.

KoHeuHbIMu pe3ynbTaTaMH OCBOCHHS JUCHMIUIMHBI SBISIOTCA  chOopMUpOBaHHBIE
KOTHUTHBHBIE JIECKPUITOPBl «3HAThb», «YMETb», «BIAACTb», PACHUCAHHBIE IO OTICJIBHBIM
komneTeHIMsIM. PopMHUpOBaHHME IECKPUNTOPOB NPOUCXOAUT B TEUEHUE BCETO CEMECTpa IO
JTalmaM B paMKaX KOHTaKTHOM paboThl, BKIIOYAIOIIEH pa3iMyHble BHIbI 3aHATUH U
CaMOCTOSITCIILHOW PabOThI, ¢ MPUMCHEHHEM Pa3InYHbIX (GOPM U METOI0B 00yucHHs (Tabd1.2).



Tabnuia 2 - opMupoBaHre KOMIETEHIIHMI B MPOLIECCE U3YyUEHUs AUCIMUIIINHBI:

Kon YpoBeHb WNHpukaTopsl noctuxkenus | Bun  yueOupIx  3amstmii’, | Kontpomupyemsie pasgenst 1 | OLEHOYHBIE CpECTBA,
KOMIIETCHIIUM | OCBOCHUS KOMIIETCHIIMH paboThl, GOPMBI M METOJbI | TEMBI JUCIHILIHHBI UCIIOJIb3YEMBIE JUISt
KOMIIETEHIIUH o0y4eHus, OLICHKHU YPOBHS
CIOCOOCTBYIOIINE c(OPMHPOBAHHOCTH
(bopMHpPOBaHHUIO u KOMIIETEHIINU
Pa3BUTHIO KOMIIETEHIHH?
OIlIK-1 3naem
Henocratounsrii | OIIK-1. Ctynent He cmnocoOeH | JIEKIIMOHHBIE n| 1. 3agaun nuHenHoro | Tekymuid KOHTpOdb —
YpOBEHb NPUMEHATh  (yHIAAMEHTAIbHBIC | IPAKTUYECKHE 3aHATHUSA, IIPOrpaMMHUPOBAHMUS orpoc,
3HaHUs, MOJyYeHHbIE B 00JacTH | caMocTosiTeNbHass  pabora | 2. Teopus ABOWCTBEHHOCTH. pa3HOYPOBHEBbIE
MaTeMaTHYECKUX HayK, u | oOydaromuxcs, noaroroBka | 3. TpaHcropTHas 3agaya. 3a/1aHMUSL.
HCII0JIb30BATh 1754 B | M claya INPOMEXKYTOUHOU | 4. Beimykioe
npodecCHOHATBHON aTTeCTallUu. IIPOrpaMMHUPOBAHUE.
JESATEIIBHOCTH. 5. Uwucnenunsle METO/IbI
He 3Haer ocHOB MeTOnOB ONTUMU3ALMH.
ONTHMHU3ALINH.
ba3zoBbrit OIIK-1.1. Crymedt ycBousn | JlekunoHHBIE u | 1. 3agaun nuHenHoro | Tekymuii KOHTpOiIb —
YPOBEHBb OCHOBHOE COJIEp’KaHue | IPAKTUUECKHE 3aHATUA, IIPOrPaMMHUPOBAHMUS orpoc,
MaTepuaiga JAMCUMIUIMHBI, HO | camMocTosiTenbHas  pabora | 2. Teopus 1BONCTBEHHOCTH. pa3HOYpPOBHEBBIE
UMeeT HeCHCTEeMAaTU3UpOBaHHbIE | 00yyaromuxcs, moAroroBka | 3. TpaHcnopTHas 3aaaya. 3a/1aHusl.
3HAHUSA 00 OCHOBAX | M cJadya MPOMEKYTOYHOH | 4. Beimykiioe
MaTEMaTHKH. aTTeCTallUN. IIPOrpaMMHUPOBAHUE.
5. UwucieHHsie METObI
ONTUMM3ALHH.

! JleKUMOHHbBIE 3aHATHS, IPAKTUYECKUE 3aHATHS, TA0OPATOPHBIE 3aHATHS, CAMOCTOSTENLHAS paboTa. ..

2 HeoOX0MMO yKa3aTh aKTUBHbIE M HHTEPAKTUBHBIE METOIbI 00yUeHHUs (HAPUMED, MHTEPAKTUBHAS JIEKIUs, pab0oTa B MabIX IPYNIAX, METObl MO3rOBOIO INTYPMa M T.J1.),
CIOCOOCTBYIOIIHE PA3BUTHIO Y 00YUAIOIINXCS HABBIKOB KOMAHIHOW PaOOTHI, MEKINYHOCTHOM KOMMYHHKAIIUH, IPUHATHS PELIICHUH, TNIEPCKUX KauyecTB.

% Haumenosanue TeMbl (pasjena) 6epercs u3 paboueii IIporpamMmMbl JUCIUIUIMHBL.

4 OLeHOYHOE CPEICTBO JIOJKHO BHIOHPATHCS C YUETOM 3alIaHUPOBAHHBIX PE3YJIbTATOB OCBOCHHUS IUCIUUILIMHBI, HAPUMED:

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

«YMeTb», «BnaneTs» — MHIUBHUTya IbHBIA WM TPYIIIIOBOM MMPOEKT, Kelc-3a1a4a, AesoBas (poseBast)

urpa, noptdoimo. ..




Cpennuit OIIK-1.1. CtyneHT criocobeH JIeKIInOHHEBIE u 3amaun nuHeiHoro | Tekymuid KOHTpOJIb —
YPOBEHb CaMOCTOSATENIbHO BBIICIATD MPaKTUYECKUE 3aHSTHS, MpOorpaMMUpPOBaHUS omnpoc,
TJIaBHBIE MTOJO0XKEHUS B pabota B MalbIX TpyIax, Teopust IBOHCTBEHHOCTH. pa3HOYpPOBHEBBIE
M3y4EHHOM MaTepuare. WHTEpPAKTUBHAs JIEKIIUS, TpancnoprtHas 3aaaua. 3a/1aHMUsl.
3Haer OCHOBBI METOJIOB | AUCKYyCCHS, Brimykiioe
ONTUMU3ALINH. caMoCTofATeNIbHasE ~ paboTa MporpaMMHUpOBaHUE.
oOy4aromuxcsi, MOAr0TOBKa YucneHHsle METO/IBI
U cJada TPOMEKYTOUYHOMH ONTUMU3AIIIH.
aTTeCTalluu.
Bricokuii OIIK-1.1.  Cryment  3Haer, | JlekimonHsie u 3amauun nuHeHoro | Tekymuid KOHTpOJIb —
YpOBEHb MOHUMAET, BBIACNSACT TJIABHBIC | IPAKTHUUECKUE 3aHATHUSA, IPOrPaMMHUPOBAHHUS orpoc,
MOJIOKEHU B HM3YYCHHOM | paboTa B MajbIX Tpynmnax, Teopust TBOWCTBEHHOCTH. Pa3HOYPOBHEBBIC
MaTepuaie U CIOCOOEH JaTh | MHTEpaKTUBHAS JEKLHUA, TpancniopTHas 3agaya. 3a/1aHusl.
KpaTKyIo XapaKTEPUCTUKY | TUCKYCCHUS, Brimykioe
OCHOBHBIM ujesM | caMocTosTeTbHas  pabora IPOrpaMMHUPOBAHUE.
popadOTaHHOTO MaTepuasia | OOy4aromuxcs, MOArOTOBKA Uucrennoie METO/IbI
JUCIUTIAHBL. U claya MpOMEKYTOUHOM ONTUMM3AIHH.
3HaeT OCHOBBI METOJIOB | aTTECTAIUH.
ONTUMU3ALIHH. [Toka3biBaeT
IyOOKO€ 3HaHWE M TOHWMAaHHE
110 U3Y4a€MbIM TEMAM.
Ymeem
ba3zoBbrit OIIK-1.2. Crynenr | Jlekunonssie u 3anaun nuHenHoro | Tekymuii KOHTpOIb —
YPOBEHB WCIIBITBIBACT 3aTPYAHEHUS B | IPAKTUUECKHUE 3aHSTHS, MIpOrpaMMHUPOBAHUS ompoc,
XOJle pelIeHHs] CTaHJApTHBHIX | paboTa B MajbIx TpyIax, Teopust IBOWCTBEHHOCTH. Pa3HOYpPOBHEBbBIE
NpoEeCCUOHANBHBIX  33/lad  C | UHTEPAKTHUBHAs JIEKIIHS, TpancnopTHas 3aiaua. 3a/1aHMsl.
MIPUMEHEHUEM JUCKYCCHS, Brinykioe
€CTECTBEHHOHAYYHBIX U | camocTosiTellbHass ~ pabora MporpaMMHUpPOBaHUE.
OOIIeMHKEHEPHBIX 3HAHUH, | 00yJaIOIIUXCS, MOATOTOBKA UucreHnble METO/IbI
METO/IOB MaTeMaTUYeCKOro | U cladya MPOMEKYTOUHOM ONTUMU3AIIHIH.

AHaJIN3a U MOACIIMPOBAHU.

aTTeCTalnu.




Cpennuit OIIK-1.2. Crynent ymeer 10 | JIeKUMOHHBIE u 3amaun nuHeiHoro | Tekymuid KOHTpOJIb —
YPOBEHb oOpa3ily pemaTrh CTaHIApTHBIC | MPAKTHYECKUE 3aHSTHS, MpOorpaMMUpPOBaHUS ompoc,
npodeccuoHanbHble 3a7ayd  C | paboTa B MalbIX Tpymnmnax, Teopust IBOWCTBEHHOCTH. Pa3HOYPOBHEBBIE
MIPUMEHEHUEM WHTEpPAKTUBHAs JIEKIIUS, TpancnoprtHas 3aaaua. 3a/laHusl.
€CTECTBEHHOHAYYHbIX 3HAaHUM, | TUCKYCCHS, Beinykioe
METO/IOB AQHAJUTUYECKOMN | caMOCTosITeNIbHast ~ paboTa MporpaMMHUpOBaHUE.
reoMeTpUH, JTUHEHHON anreOphl | 00ydyaroumxcs, MOArOTOBKA YucieHHble METO/IbI
Y MaTeMaTUYeCKOro aHalln3a. U cJada TPOMEKYTOUYHOMH ONTUMU3AIIIH.
aTTeCTalluu.
Beicoknii OIIK-1.2.  Cryment  ymeer | JIeKIIMOHHBIE 51 3anaun nuHenHoro | Tekymuii KOHTpOIb —
YPOBEHb pewiaTth CTaHJApTHBIE | IPAKTUYECKUE 3aHSATHS, MIpOrpaMMHUpPOBaHUs ompoc,
npodeccnoHabHBIC 337add ¢ | paboTa B MajbIX TpyIIax, Teopust TBOWCTBEHHOCTH. Pa3HOYPOBHEBBIC
MIPUMEHEHUEM WHTEpaKTUBHAs JIEKIIUS, TpancnoprtHas 3aaaua. 3a/1aHMUsL.
€CTECTBEHHOHAYYHBIX 3HAHWM, | JUCKYCCHS, Beinykioe
METO/IOB AQHAIUTUYECKOM | camocToATeNnbHas  pabora MIpOrpaMMHUpPOBAHUE.
T€OMETPHUHU, JIMHEUHOU alireOpbl | 00y4aroluxcs, MOJAr0TOBKA YucneHnubie METOBI
Y MaTeMaTUYeCKOro aHaJlu3a. U cJada MpPOMEKYTOUYHOH ONTUMU3ALIH.
aTTeCTalllu.
Braoeem
bazoBbiii OIIK-1.3. Crynent Biageer | JlekinoHHBIC " 3amaun nuHeHoro | Tekymuid KOHTpOJIb —
YPOBEHb OCHOBHBIMH HAaBBIKAMM | IPAKTUYECKHE 3aHSATHS, MpOrpaMMHUpPOBaHUs omnpoc,
TEOPETHIECKOTO U | paboTa B MallbIX TpyIMax, Teopust TBOWCTBEHHOCTH. Pa3HOYPOBHEBBIE
AKCIEPUMEHTAIBHOTO WHTEpPaKTUBHAs JIEKIIUS, TpancnopTHas 3aaaua. 3a/1aHMsL.
UCCIIEIOBaHUS 00BEKTOB | JUCKYCCHS, Brimykioe
npodeccnoHanbHOM camocTrosiTenbHas ~ pabota MIpOrpaMMHUpPOBaHUE.
NEeSITeTbHOCTH, MPOBEICHUS | 00YJAIONIUXCs, TMOJATOTOBKA Uucnennoie METO/IbI
WH>KEHEPHBIX pacyeToB | U claya MPOMEKYTOUHOU ONTUMU3ALIH.
OCHOBHBIX IOKa3aTeJIed | aTTeCTalluH.

pPEe3yIbTaTUBHOCTU CO3JaHUS U
MPUMEHEHUs] MH()OPMALIMOHHBIX
CUCTEM U TEXHOJOTUH




Cpennuit OIIK-1.3. Bmageer 3Hanusamu | JleknunoHHBIE u 3amaun nuHeiHoro | Tekymuid KOHTpOJIb —
YPOBEHb BCETO HU3YYEHHOTO Marepuaia, | IpaKTUYECKUe 3aHATHS, MpOorpaMMUpPOBaHUS omnpoc,
HaBBIKAMH TEOPETHYECKOTO | | paboTa B MajbIX Tpymmax, Teopust IBOMCTBEHHOCTH. pa3HOYpOBHEBBIE
AKCIEPUMEHTAIBHOTO WHTEpPAKTUBHAs JICKIIMS, TpancnoprtHas 3aaaua. 3aJIaHus.
HCCIIeTOBAHUS 00BEKTOB | JUCKYCCHS, Brinykioe
npodeccnoHaTBEHOMI caMoCTofATeNIbHasE ~ paboTa MporpaMMHUpOBaHUE.
JIeSITEILHOCTH, HaBBIKAMH | 00YYalOIIUXCs, TOJTOTOBKA YucneHHble METOJIBI
MIPOBEACHUS WHXXEHEPHBIX | U CcJada TPOMEKYTOYHOMH OITUMHM3AIUH.
pacyueToB OCHOBHBIX | aTTeCTallMU.
IIOKa3aTele pe3yJbTaTUBHOCTH
CO3JIaHUs n MIPUMEHECHUS
WH(OOPMALIMOHHBIX  CHCTEM H
TEXHOJIOTHH.
Bricokuii OIIK-2.3. Crynent Biageer | JleknnoHHBIC u 3amauun nuHeHoro | Tekymuid KOHTpOJIb —
YPOBEHb KOHLIENTYaJIbHO-TIOHSTHIHBIM MPaKTUYECKHUE 3aHATHA, MPOrpaMMHUPOBAHUS ompoc,
anmnapaToM, Hay4YHbIM SI3BIKOM U | pa0oTa B MajbIX Tpymmnax, Teopust TBOWCTBEHHOCTH. Pa3HOYPOBHEBBIC
TEPMUHOJIOTHEH M3YYEHHOU | MHTEpaKTHUBHAs JIEKIIHS, TpancnopTHas 3a1aya. 3aJIaHus.
JTUCHUILINHEL. Bnaneer | nuckyccus, Brimykinoe
3HAHHUSAMH BCETO H3YUEHHOTrO | caMOCTosATeNnbHas  pabora MIpOrpaMMHUpPOBaHUE.
Marepuana, HaBBIKAMH | 00YYaIOIIUXCs, TOJTOTOBKA YuclieHHbBIE METO/IbI
TEOPETUYECKOTO U | MU coaya MpPOMEKYTOUHOU ONTUMHM3AIUH.
AKCTIIEPUMEHTAIBHOTO aTTeCTallMH.
HUCCICIOBAHUS 00BEKTOB
npo¢ecCuoHAIbHON
JIeSITeIbHOCTH, HaBBIKAMH
MIPOBEACHUS WHXKEHEPHBIX
pacyeToB OCHOBHEBIX

ITOKa3aTesed pe3yJbTaTUBHOCTH
CO3/1aHHUS U MIPUMEHEHUS
MH(OPMALIMOHHBIX  CHUCTEM H
TEXHOJIOTH.

OIlK-3

3Haer




Henocrarounsriii | OIIK-3. Ctynent He crocoOeH | JIekimoHHbIC u 3amaun nuHeiHoro | Tekymuid KOHTpOJIb —
YPOBEHb MPUMEHSITh U MOAU(DHUIIMPOBATH | IPAKTHUECKUE 3aHSTHS, MpOorpaMMUpPOBaHUS omnpoc,
MaTeMaTHYeCcKue MOJeIN [UIsl | caMOoCTosATenbHas  pabora Teopust IBOWCTBEHHOCTH. Pa3HOYPOBHEBBIE
pemieHust 3agad B oOnacTu | 0Oydyarommxcs, MOATOTOBKA TpancniopTHas 3a1aya. 3a/laHusl.
npodecCuOHAIBHON U clada MIPOMEKYTOUHOU Brinykioe
NESITEIbHOCTH. aTTeCTalUU. MporpaMMHUpOBaHUE.
He 3HaeTr OCHOB JAMCKpeTHOU YucieHHble METO/IbI
MaTeMaTUKH, TEOPHUH ONTUMU3AIIIH.
BEPOATHOCTEM u
MaTeMaTU4eCKOW  CTAaTUCTHUKH,
Hccaea0BaHus ornepauuu,
HEYETKUX BBIYMCIICHUMN.
ba3zoBb1it OIIK-3.1. Cryment ycBoun | JIeKunoHHBIE 51 3anaun nuHenHoro | Tekymuii KOHTpOIb —
YpOBEHb OCHOBHOE COJIEpKaHUE | MPAKTUYECKUE 3aHSTHS, MIpOrpaMMHUPOBAHUS ompoc,
MaTepuaiga JAMCHUIUIUHBI, HO | caMOCTOsATeNnbHas  pabora Teopust 1BOWCTBEHHOCTH. pPa3HOYpOBHEBbIE
MMEET HeCUCTEMATU3UPOBAHHBIC | OOYJAIOIIUXCS, MOArOTOBKA TpancniopTHas 3a1aya. 3a/laHusl.
3HaHUsA JUCKPETHOM | U c/Jada MpPOMEXYTOYHOH Beinykioe
MaTeMaTUKH, TEOPHH | aTTECTAIUH. MporpaMMHUpPOBaHUE.
BEpPOSITHOCTEMN u Uucnennsie METO/IbI
MaTeMaTUYeCKOW  CTAaTUCTHUKH, ONITUMU3AIIIH.
HcCcIeA0BaHUs ornepauuu,
HEYETKUX BBIYMCIICHUMN.
Cpennnii OIIK-3.1. Crynent cnocoOeH | JIekumoHHBIE " 3anaun nuHenHoro | Tekymuii KOHTpOIb —
YPOBEHb CaMOCTOSTENIbHO BBIJIEJIATH | IPAKTUUECKHE 3aHSATHS, MIpOrpaMMHUpPOBaHUS omnpoc,
TJIaBHBIC TTOJIOXKEHUS B | paboTa B MajbIX Tpynmnax, Teopust TBOWCTBEHHOCTH. Pa3HOYPOBHEBBIE
M3y4EHHOM MaTepuale. WHTEpPaKTUBHAs JIEKIIUS, TpancnopTHas 3aaaua. 3a/1aHMUsl.
3HaeT OCHOBBI  JIUCKPETHOM | TUCKYCCHS, Beimykioe
MaTeMaTHKH, TEOpUU | caMOCTOsITeNIbHAsE ~ paboTa MpOorpaMMHUpPOBaHUE.
BEPOATHOCTEM 1 | o0yJarmmxcs, MOATOTOBKA YucneHnHbie METO/IbI
MaTeMaTUYeCKOW  CTAaTUCTUKH, | U clladya M[POMEXYTOUHOU ONTUMU3ALIIH.
HcCIeA0BaHUs orepauuii, | aTTecTaluu.

HEUEeTKNX BBEIYNCICHUI.




Bricokuit OIIK-3.1. Cryaent cnocobeH | JIekimonHsie u |1 3agauu nuHeiHoro | Tekymuid KOHTpoOIb —
YPOBEHb MPUMEHSITh U MOAU(DHUIIMPOBATH | IPAKTHUECKUE 3aHSITHA, MpOorpaMMUpPOBaHUS omnpoc,
MaTeMaTUYeCKHue MoJeau g | paboTa B Majiblx Tpynnax, | 2. Teopus JBOHCTBEHHOCTH. Pa3HOYPOBHEBBIC
pemieHus 3agad B OOJIACTH | MHTEPAKTUBHAS nekuus, | 3. TpancnopTHas 3a1aya. 3aJIaHus.
npodecCuOHAIBHON JTUCKYCCHS, 4. Beimykioe
JICSITEILHOCTH. caMoCTofATeNIbHasE ~ paboTa MporpaMMHUpOBaHUE.
3HaeT OCHOBBI  JMCKPETHOM | OOydJaronuxcs, MOAroToBka | 5. YwuciaeHHbIC METOIbI
MaTeMaTUuKU, TEOPHUH | U cllaya MPOMEKYTOUHOM OITUMHM3AIUH.
BEpPOSITHOCTEH M | aTTeCTalliu.
MaTeMaTUYeCKOM  CTATHCTHKH,
HCCIEI0BaHUS orepanuu,
HEYCTKHUX BBIYHCIICHUH.
[TokasbIBaeT riybokoe 3HaHHE U
MOHMMaHUE TO  HM3y4aeMbIM
TEMaM.
Ymeem
Bazoserit OIIK-3.2. Crynent | JlekunoHHbIE n| 1. 3agaun nuHenHoro | Tekymuid KOHTpOdIb —
YpOBEHB HETIOCJIeIOBATENILHO MPUMEHSET | TPAKTUYECKUE 3aHSITHA, MIpOrpaMMHUPOBAHUS ompoc,
METOJIbI TEOPHH CHCTeM | | paboTa B MaiblX rpynmnax, | 2. Teopus IBOHCTBEHHOCTH. Pa3HOYpOBHEBbIE
CHCTEMHOTO aHajn3a, | MHTEPaKTHUBHAs nekuwus, | 3. TpancmopTHas 3amaya. 3aJIaHuA.
MaTeMaTU4eCKOro, JTUCKYCCHS, 4. Beinykioe
CTaTUCTHYECKOTO U | camocTosiTelIbHass ~ pabora MporpaMMHUpPOBaHUE.
HMUTAIIOHHOTO oOyuaromuxcsi, mMoAroToBka | 5. YuciaeHHbIE METOJIbI
MOJICIUPOBAHUS JUISL | 1 clada  TPOMEXYTOYHOM OITUMHM3AIUH.
aBTOMATHU3AlMK 33/1a4 IPUHATUSA | aTTECTALINH.
pereHuit B obnactu
npodeccnoHanbHOMI
JEeSITECILHOCTH.
Cpennuit OIIK-3.2. Crynment ymeer 1o | JlekunoHHBIE u | 1. 3agaun nuHeHoro | Tekymuid KOHTpOJIb —
YPOBEHB oOpasmy pemath CTaHIApTHHIC | MPAKTHYECKUE 3aHSITHA, MIPOTrpaMMHUPOBAHUS orpoc,
npodeccuoHanbHble 3aJaud  C | paboTa B ManiblX rpynmnax, | 2. Teopus IBOHCTBEHHOCTH. Pa3HOYPOBHEBBIE
MIpUMEHEHUEM WHTEpPaKTHUBHAS neknwus, | 3. TpancmopTHas 3amaya. 3aJIaHuA.
€CTECTBEHHOHAYYHbIX 3HAHUM. JMCKYCCHS, 4. Beinykioe




YMeer TNpPUMEHATh  METOJBI | CAMOCTOATENbHAs ~ paboTa MporpaMMHpOBaHUE.

TEOPUU CUCTEM M CHCTEMHOTrO | OOydJaroluxcs, MOAroToBka | 5. YUucieHHbIE METOJIbI

aHaJIu3a, MaTeMaTU4YecKoro, | ¥ clada MPOMEKYTOUHOM ONTUMM3ALUH.

CTaTUCTHYCCKOTO M | aTTCCTAIUU.

HMUTAIIOHHOI'O

MOJCIIUPOBAHUS JULST

aBTOMATHU3AIMH 33]1a4 TPUHATHUS

pereHui B obnactu

npodeCCuOHAITBHON

JICITSILHOCTH.
Bricokuit OIIK-3.2. Crynent ymeer | JIekiunoHHbie n | 1. 3agaun nuHenHoro | Tekymuid KOHTpOdb —
YPOBEHb aHAIM3UPOBATH AJIEMEHTHI, | MPAKTUYECKUE 3aHSITHA, MIpOrpaMMHUPOBAHUS ompoc,

yCTaHaBIMBaTh CBA3M MEXIy | paboTa B ManiblX rpynmnax, | 2. Teopus IBOHCTBEHHOCTH. pa3HOYPOBHEBbIE

HHUMU. WHTEpPaKTUBHAs nekuus, | 3. TpancmopTHas 3amayva. 3aJIaHusA.

YMeeT pemiate CTaHIAPTHBIE | AUCKYCCHS, 4. Beimykioe

npodeccHoHabHBIC 3a/laddl  C | caMOCTOsATeNnbHas  padora MporpaMMHUpOBaHUE.

MIPUMEHEHHUEM oOyuaromuxcsi, moaroroska | 5. YucneHHbie METOIBI

€CTECTBEHHOHAYYHBIX 3HAaHUW, | © cJa4a MPOMEKYTOUHOU OITUMHM3AIUH.

MPUMEHATh  METOJIbl  TEOPUH | aTTECTALUH.

CHCTEM M CHCTEMHOI'O aHaju3a,

MaTeMaTU4eCKOro,

CTaTUCTHYECKOTO u

HMUTAIIOHHOTO

MOJICIUPOBAHUS JUIS

ABTOMATHU3AINH 3344 TPUHSITHS

pereHuit B obyactu

npodeccnoHanbHOMI

JEeITESILHOCTH.

Bnaoeem

ba3zoBbrit OIIK-3.3. CtyneHTt Ha 6a30BoM | JIeKImOHHBIE u | 1. 3agauun nuHenHoro | Tekymuii KOHTpOIb —
YPOBEHb YpPOBHE  BIIaJilc€T METOJAMH, | IPAKTUUYECKUE 3aHATHA, MpOrpaMMHUpPOBaHUS ompoc,

npueMaMy, aJIropuTMamMu | | pabota B Majblx Tpynmnax, | 2. Teopus JBONCTBEHHOCTH. Pa3HOYPOBHEBBIE

criocobamu MIPUMEHEHUS | THTEPAKTUBHAS nekuus, | 3. TpancnopTHas 3a1aya. 3aJaHus.




COBPEMEHHOT0 TUCKYyCCHS, Brimykiioe
MaTEMaTUUYECKOIo anrnapara JUisl | caMOCTOATENbHass  pabora IIPOrPaMMHUPOBAHUE.
pelieHus 3aj1a4 | o0yyaroumxcs, MOAroTOBKa YucneHHsle METO/IBI
npogeccuoOHaTbHON U claya MPOMEXYTOUYHOU ONTUMM3ALUH.
JIeSITEIbHOCTH. aTTeCcTalllu.
Cpennuii OIIK-3.3. Crynment BnazaeeT | JIeKunoHHBIE U 3anauu nuHeiHoro | Tekymuid KOHTpOdb —
YpOBEHb METOJIaMH, MpUeMaMH, | PAKTUYECKUE 3aHATHUA, IPOrPaMMHUPOBAHHUS orpoc,
aIropuTMaMM M cnocobamu | paboTta B MallbIX TIpyMIax, Teopust IBONCTBEHHOCTH. pPa3HOYpPOBHEBBIE
MIPUMEHEHUS COBPEMEHHOTO | HHTEpaKTUBHAs JEKLHUs, TpancnopTHas 3a1aya. 3a/1aHusl.
MaTeMaTHYECKOro anmnapara JUisl | AMCKycCus, Brinykiioe
pelieHus 3aja4 | caMocToATenbHas  pabora IPOrpaMMHUPOBAHUE.
npodeCcCHOHATBLHON oOyuaromuxcsi, MoJAroToBKa YucneHHsle METO/IbI
NesITeNIbHOCTH, JomyckaeT | ¥ cadya NPOMEKYTOUHOU ONTUMM3AIIIH.
HE3HAYUTENIbHbIE OMIMOKMU IIpH | aTTECTalUU.
pElIeHnH 3a/au.
Bricokuii OIIK-3.3. CTyneHT Ha BBICOKOM | JIeKIIMOHHBIC u 3amaun nuHeHoro | Tekymuid KOHTpOJIb —
yYpOBEHb YpOBHE  BIaJeeT METOJaMHU, | IPaKTHUECKUe 3aHATHUSA, IPOrPaMMHUPOBAHHUS orpoc,
IpUeMaMH, alropuTMaMu | | paboTa B MalbIX Tpymnmnax, Teopust ABONCTBEHHOCTH. pa3HOYpPOBHEBBIE
criocobamu NPUMEHEHUS | HHTepaKTUBHAs JeKIUs, TpancnopTHas 3a1aya. 3aaHMsL.
COBPEMEHHOTO JIACKYyCCu, Beimykioe
MaTeMaTHYeCKOro ammnapaTa JJis | caMOoCTOosiTeNlbHas ~ pabora IpOrpaMMHUpPOBaHHE.
pelieHus 3aja4 | o0yyaroumxcs, MOArOTOBKa YucneHHsle METO/IbI
npogeccuoHaTbHON U cla4a MPOMEKYTOUHOU ONTUMU3AIHH.

JACATCIIBHOCTH.

aTTeCcTanuu.




Tabmuma 3

2. IEPEYEHBb OLHIEHOYHBIX CPEJICTB®

Ne | HaumenoBaunue
OLICHOYHOTI'O
CpeacTBa

XapakTepHucTrUKa OLIEHOYHOT'O CPEICTBA

[IpencraBnenue oneHoyHoro cpencrsa B POC

1. | Ompoc

CpencTBo KOHTPOJISI YCBOCHHSI Y4eOHOTO MaTepuaia TEMBI,
pasnena Wi pa3lelioB JUCHUIUIMHBI, OPraHM30BAHHOE Kak
ydaeOHOE 3aHATHE B BHJE COOCCEIOBAHUS IPENOJABATENS C
00y4aroIuMHcs.

Bompocsr 1o Temam/pazienaM JUCIUILTAHBI

2. | Pemenue
pa3HOYPOBHEBBIX
3a1a4 (3a1aHui)

PasnuuaroT 3aga4n v 3a1aHus:

a) pENpoAyKTUBHOI'O YpPOBHSA, IO3BOJISIOIIME OLEHUBATh U
JIMarHOCTHPOBaTh 3HaHUE (pakTHdyeckoro Matepuana (0a30BbIe
MIOHSITHSA, alITOPUTMBI, ()aKThl) 1 YMEHHUE MPABIILHO UCIIOIL30BaTh
CHeIMaibHbIe TEPMHUHBI U TIOHSTHS, Y3HaBaHUE O0BEKTOB U3yUEHUS
B paMKax ONPEIEIEHHOr0 pa3iesna JUCLUILINHEI;

0) pPEKOHCTPYKTUBHOIO YPOBHS, IO3BOJISIOIIME OLEHUBATH U
JUAarHOCTHPOBaTh  YMEHUS  CHUHTE3UpOBaTh, AHAJU3HPOBATh,
0000mars  (QakTHYECKHMd W  TEOPEeTHUECKUH  Marepuan ¢
(GbopMyIMpOBaHWEM  KOHKPETHBIX  BBIBOJOB, YCTAaHOBJICHUEM
MIPUYMHHO-CJIEICTBEHHBIX CBA3€EH;

B) TBOPYECKOTNO  YPOBHS, IO3BOJISIIOIIME  OLEHUBaTh U
JUAarHOCTUPOBATh YMEHHWSA, HWHTETPUPOBATH 3HAHUS Pa3TUUHBIX
obnacTeil, apryMeHTUPOBATh COOCTBEHHYIO TOUKY 3pPEHUSI.

KoMruiekT pa3HOypOBHEBBIX 3a/1a4 (3aJaHuil)

3. | Dk3ameH

CpencTBo, MO3BOJISIIONIEE OLIEHUTh 3HAHUS, YMEHUS, HABBIKU
oOyuJaromerocs o yueOHoW JUCHHUILTUHE U ONPEIEIIUTh
YPOBEHb OCBOCHHUSI KOMIIETEHIUH.

BOHpOCLI K 3K3aMCHY

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




4. OMMIMCAHUE MOKA3ATEJIEI U KPUTEPUEB OLIEHUBAHUA KOMIIETEHIIAIA

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

[IpeaycMoOTpeHsl caeAyOIKe BUABI KOHTPOJIS: TEKYIIUH KOHTPOJIb (OCYIIECTBICHUE KOHTPOJISI BCEX BUJIOB ayJIUTOPHON U BHEAYIUTOPHOU
JEeSITeIbHOCTH 00YYa0IIErocs ¢ 1eJIb0 MOIYYeHUs IEPBUYHON MHPOPMAIIH O XOJ€ YCBOCHHUS OT/IEIbHBIX 3JIEMEHTOB COJIEP)KaHUS JUCIUILINHBL) U
MIPOMEXKYTOUHAsI aTTeCTAIMS (OLIEHUBACTCS] YPOBEHDb M Ka4€CTBO MOATOTOBKH IO JUCIMUIUIMHE B LIEJIOM).

[Tokazarenu U KpUTEPUHU OLICHUBAHUS KOMIIETEHIINH, (POPMHUPYEMBIX B IIPOLIECCE OCBOSHUS TaHHOM TUCIUILIMHBI, OMUCAaHbI B Ta0. 4.

Tab6nuia 4.



Kon YpoBeHb ocBoeHus | Huaukatopel Kpurepuu onenuBanust pe3yabTaToB 00y4IeHUS
KOMITETEHIIMH | KOMIIETEHIIUU JOCTUKEHUS
KOMITIETEHIINH
3Haer
OIllK-1 Henocrarounsriit yposens | OIIK-1.1. He 3naem 3umayumenvHoti wacmu mamepuana Kypcd, He CnocobeH camocCmosimenbHo
Onenka 8b10€151Mb 21ABHbIE NONONHCEHUS 8 U3YUEHHOM Mamepuane OUCYUNTIUHDL.
«HEYIOBJIETBOPUTEIILHO.
ba30BbIi1 ypoBeHb OIIK-1.1. 3naem mne menee 50 % ocHosHO20 Mmamepuana Kypca, OOHAKO UCHbIMblEAem
Onenka 3ampyOHeHUsl 8 e20 NPUMEHEHUU.
«YIOBIETBOPUTEIILHO.
Cpennuii ypoBeHb OIllK-1.1. 3Haem ocHOBHYIO uacmb Mmamepuaia Kypca, CHOCOOeH NPUMEHUMb U3VYEeHHbIU
O1eHKa «XOpOIIOoy. mamepuan Ha Npakmuke, UCNbIMbIEAEN He3HAUUMmMenbHble 3ampyOHeHUs 6 peueHuu
3a0au.
Bricokwuii ypoBeHb OIIK-1.1. Ilokazvieaem 2nyboxkoe 3HaHUe U NOHUMAHUE MAmMepuand, ChocobeH NpUMeHUms
OrneHka «OTJIMYHOY. U3YYeHHbIU Mamepual Ha NpaKkmuxe.
Ywmeer
ba3oBsIil ypoBeHb OIIK-1.2. Ymeem e6ocnpouzeecmu ne memee 50 % ocnosno2o mamepuana Kypca, OOHAKO
ucnvimuleaem 3ampyOHeHUsi NPU peueHul’ NPaKmuyecKux 3a0ay.
Cpennuii ypoBeHb OIlK-1.2. Ymeem pewamv cmanoapmuvie npogheccuonanvhvie 3a0auu ¢ - NPUMEHEHUeM
NOJIYYeHHbIX 3HAHULL, UCNbIMbl8Aen He3HAYUMelbHble 3ampYOHeHUs 8 peuleHuU 3a0ad.
Beicokuii ypoBeHb OIIK-1.2. Ymeem pewamv cmandapmuvie npogheccuonanvhvie 3a0auu ¢ npuMeHeHuem
NOJIY4eHHbIX 3HAHULL, NoKa3vleaem 21y00Koe 3HaHUe U NOHUMAHUe Mamepuaid, CnocooeH
peuwiums 3a0a4y npu uUsmMeHeHuu GopmyauposKu.
Bnaneer
bazoBeIii ypoBeHb OIIK-1.3. Cmydenm 61adeem OCHOBHLIMU HABLIKAMU MEOPEMUYecKo20 U NPAKMUYEcKo2o
NPUMEHEHUs  Memoo08  AHATUMUYECKOU  2eoMempul,  JUHEUHOU  aneedpvl U
Mamemamuyeckozo auanuza. Mmeem necucmemamusupoganuvie 3HAHUSA OCHOBHBIX
Ppaszoenos OUCYUNIUHDL.
Cpennuii ypoBeHb OIlK-1.3. Cmydenm 6nadeem 3HAHUAMU BCE20 U3YUEHHO2O0 Mamepuaid, 61aoeem HaABbIKAMU

meopemu4ecKoco U npakmu4iecCKkoco npumMeHeHusl Memooo08 AHAIUMUYECKol ceomempuu,
AUHEUHOU a/zze6pbz u mamemamudeckozo auvanusza. Hcneimwisaem He3HaA4UMenbHble




3ampyOHeHUs. 8 peuleHuU 3a0ay.

Bricokuii ypoBeHb OIIK-1.3. Cg0000HO 61a0€em HABLIKAMU MEOPEeMUUecKko20 U HNPAKMUYecKkoeo npumMeHeHus
Memo008 aHANIUMUYeCKOU 2eoMempul, JIUHelHOU aneebpbl U MaAmemamuyecko2o
amanuza, nokasvlgaem 21yOOKOe 3HAHUE U NOHUMAHUE U3YYEeHHO20 Mamepuand.
Cmyoeum 6nadeem KOHYeNmMyaibHO-NOHAMULHbIM ANNAPATNOM, HAYYHbIM S3bIKOM U
mepmunono2uell npopeccuoHaIbHoU 0eamenrbHOCMU.

3Haer
OIIK-3 Henocratounsrii yposens | OITK-3.1. He 3naem 3umauumenvHoti wacmu mamepuana Kypca, He CnocobeH camoCmosimenbHO

Onenka 8b10€15IMb 21ABHbIE NONONCEHUS 8 U3YUEHHOM Mamepuane OUCYUNTUHBL.

«HEYIOBJIECTBOPUTEIILHO.

ba3oBbIil ypoBeHb OIIK-3.1. 3naem mne menee 50 % ocHo8HO20 Mamepuana Kypca, OOHAKO UCHbIMblEAem

Ouenka 3ampyOHeHUs. 8 €20 NPUMEHEHUU.

«yIOBIETBOPUTEIILHO.

Cpennuii ypoBeHb OIIK-3.1. 3naem OcHOBHYIO uwacmb Mmamepuana Kypcd, CHROCOOeH NPUMEHUMb U3YUeHHbIl

OneHka «xopoioy. mamepuan Ha Npakmuke, UCNbIMbIEAEM He3HaAUUmenbHble 3ampyOHeHUs 6 peueHuu
3a0auy.

Bricoknii ypoBeHb OIIK-3.1. Iloka3vieaem enyboxkoe 3HaHue U NOHUMAHUE MAMepudnd, cnocoOeH NpPUMeHUmMb

O1neHKa «OTJIMYHO. U3YYeHHbIU Mamepuan Ha NPaKmuke.

YmMmeer

ba3oBslil ypoBeHb OIIK-3.2. Ymeem e6ocnpouzeecmu ne memee 50 % ocHosnoco mamepuana Kypcd, OOHAKO
ucnvimvleaem 3ampyOHeHUs: NPU peueHu’ NPaKmu4yeckux 3a0au.

Cpennuii ypoBeHb OIIK-3.2. Ymeem pewamv cmanoapmmuvie npogeccuonanvuvie 3a0auu ¢ - NpUMeHeHueMm
NOJYYEHHBIX 3HAHUL, UCNBIMbIBAEN He3HAYUMENbHbIE 3aMPYOHEHUS 8 peuleHUl 3a0aY.

Bricokuii ypoBeHb OIIK-3.2. Ymeem pewamv cmanoapmuvie npogheccuonanvHvlie 3a0ayu ¢ NpUMEHEHUEM
NOIYYEHHBIX 3HAHUL, NOKA3bleaem 21y00Koe 3HaHue U NOHUMAHUe Mamepuaid, cnocobeH
peuums 3a0a4y npu usMeHeHuu GopmyIuposKu.

Bnaneer
ba3oBslit ypoBeHb OIIK-3.3. Cmyoenm 6nadeem OCHOBHbIMU HABLIKAMU MEOPEemu4ecKko20 U NpaKmuidecKko2o

NPUMEHERUA Memooos AHATUMUYECKOU ceomempuu, JAUHEUHOU aﬂ2€6pbl u




Mamemamuyeckozo auanuza. Hmeem HecucmemamuzuposanHvle 3HAHUA OCHOBHBIX
Paz0enos OUCYUNJIUHDL.

Cpennuii ypoBeHb

OIIK-3.3.

Cmydenm 61adeem 3HAHUAMU B6CE20 U3YUEHHO20 MAmMepudand, 61aoeem HABbIKAMU
Meopemuuecko2o u npaKmuiecko2o NPUMeHeHUss Memo008 AHATUMUYECKOL 2eOMempul,
JIUHENIHOU aneebpvl U Mamemamuiecko2o ananuza. Hcnvimvléaem He3HAYUMmMenbHble
3ampyOHeHUs. 8 peuleHUU 3a0ay.

Bricokuii ypoBeHb

OIIK-3.3.

Cg0000HO 61a0€em HABLIKAMU MEeOPEeMmUUecKko20 U HNPAKMuYecKkoeo npumMeHeHus
Memo0oo8 aHANIUMUYECKOU 2eoMempul, JUHEeUHOU ancebpvl U Mamemamuyecko2o
amanusa, nokasvieaem 21yO0Koe 3HAHUe U HNOHUMAHUE U3VHeHHO20 Mamepuand.
Cmyoenm enadeem KOHYENmMyanbHO-NOHAMULUHBIM ANNAPAMOM, HAVYHLIM SA3bIKOM U
mepmuHono2uell npopeccuoHaIbHolU OesameibHOCMU.




4. MeTtoau4yeckue MaTepUaJibl, ONpeAesaonue Npoueaypbl
OLIECHUBAHUS Pe3yJabTaTOB 00y4eHMsI

3aganus B ¢popme onpoca:

Onpoc wucnonb3yercs Ui TEKYIIEro KOHTPOJS YCHEBAEMOCTH OOYyYarolMXCs 10
JUCLUIUIMHE B KadecTBE IPOBEPKHM pE3yJIbTaTOB OCBOEGHUs MaTepuasa. KaxIoMmy CTyaeHTy
BbIJIa€TCs CBOM COOCTBEHHBIN, Y3KO CPOpPMYJIMPOBaHHBIN BOIIpoCc. OTBET NOKEH OBbITh YETKUM
U KPAaTKHUM, COZEp>KalllMM BCE OCHOBHBIE XapaKTEPUCTUKU ONHUCBIBAEMOro MOHATUA. B cBoeM
OTBETE CTYAEHT JOJDKEH II0Ka3aTh YMEHHs IPOCIIEXKHBATh NPUUYMHHO-CIECACTBEHHBIE CBS3U U
HaBBIKU PacCyKIEHHUH U JOKa3aTeJIbCTBA.

3aganus B popMe npakTuyecKux pador. PaznoypoBHeBble 3a1a4n

[IpakTuyeckas paboTa NpeACTaBISAET COO0H KOHTPOJIHHOE MEPONPHUAITHE MO ydeOHOMY
MaTepHuany Kaxxaoi TeMbl (pa3jelia) AUCHUILUIMHBI, COCTOALIECE B MHIMBUAYAIbHOM BBIIIOJIHEHUU
00yyaromuMcs MPaKTUYECKUX 3aJaHUi JJIs OLICHKH IMOJyYeHHbIX 3HAHWH, YMEHHH U BiafieHui
KOMIIETEHIIUSIMU, (POPMHUPYEMBIMU 110 JaHHOW AUCLUIUINHE.

BbinmonHeHue mnpakTHMYeCKMX pabOT  SBIAETCS CPEJICTBOM  TEKYLIEro KOHTPOJIS
YCIIEBaEMOCTH OOYYAIOIIUXCS MO AMCUUIUIMHE W MOXET BKIIIOYATh B CeOS CIEIYIOUINE THUIIBI
3a/laHuii: 3a/laHusl TUIIOBOIO BHJAa M 33JaHUSI TBOPYECKOI'O XapakTepa, IO pe3yibTaraM
BBITTOJIHEHUS TIPAKTUYECKUX 33JaHuil oOydaromue Oo(GOpMIISIIOT OTYETHI, COJEpIKAIIUe aHaIN3
MOJIYYEHHBIX PE3yJbTaTOB M BBHIBOIBI.

5. MarepuaJbl 1JI NPOBeJAeHUs TEKYIIero KOHTPOJISl U IPOMEKYTOYHOM
arrecTanum

3ananus B popme onpoca

Tema 1. 3agaum JTMHEITHOT0 NPOrpPaMMHUPOBAHUS

1) Llenp 1 3amaun Kypca.

2) [TocTaHoBKa U KIaccUpUKAIMS 33124 JIUHEHHOrO MPOrpaMMHUPOBaHHUS.
3) HavansHo€e onopHOe penieHue.

4) CaoiictBa perienus 3JII1 u 061acTu TOMYCTUMBIX pEILICHUH.

5) Anroput™m cumIuiekc-Merona A pemenus 3J111.

Tema 2. Teopusi ABO/iICTBEHHOCTH.

1) DKOHOMHUYECKasi UHTEpIpeTalys JIBONCTBEHHOW 3aJaud Ha MpuUMepe 3agauu 00
WCITOJIb30BAaHNH PECYPCOB IIPU MPOU3BOJICTBE MPOTYKIIHH.

2) ANTOpPUTM COCTaBJIEHUS 3a7ja4l, IBOWCTBEHHOM 110 OTHOILIEHUIO K UCXOJHOM.

3) OCHOBHOE HEPABEHCTBO TEOPHH JIBOCTBEHHOCTH.

4) IlepBas 1 BTOpast T€OPEMBI IBOUCTBEHHOCTH.

Tema 3. TpancnopTHas 3axa4a.
1) [TocTanoBka TpancnoptHou 3anaqu (T3).
2) VYcnoBue cymectBoBanus pemieHus T3.



3) OnopHoe pelreHue.
4) Crpykrypa Matpuisl orpannuenuit T3.

5) Teopema o panre.
6) Kpurepuu onTUMaIbHOCTH 0a3HCHOTO PACTIPEICIICHHS TTOCTABOK.
7) [{uKJTBI.

Tema 4. Beinmykiioe nporpaMmmMupoBaHue.
1) Oco0eHHOCTH 3a/1a4u BBITTYKJIOTO nporpamMmmupoBanus (BIT).
2) Beimykiibie pyHKIINHA.

3) besyciioBHast onTUMuU3aIusl.

4) VYcnoBHAS ONTHMH3ALIHS.

5) ®yHk1usa Jlarpanxa u ceIJIOBbIE TOUKH.

6) [TpubnmxeHHOe pelIeHne 3a/1a4 BBITYKJIOr0 MPOTPaMMHUPOBAHUS.

7) Teopema Kyna-Takkepa.

Tema 5. UncjieHHbIe MeTOAbI ONITUMH3AIMH.

1) MeTo/1b1 TOKMCKA JIOKATBHOTO SKCTpeMyMa (GyHKIUI HECKOJIbKUX MEPEMEHHBIX.

2) [TpyHLIMIIBI TOCTPOEHUS YUCIEHHBIX METO/I0B IIOUCKA O€3yCIOBHOTO SKCTPEMYMA.
3) [TpubinKEeHHBIC PEIICHUS.

4) CKOpOCTh CXOJJUMOCTH.

5) Meton KBaJipaTUYHOW UHTEPHOJIALUY.

6) Meton HeroToHa.

7) YucneHHbIe METO/IbI TOMCKA YCIOBHOTO SKCTPEMYMA.

8) Meton 6apbepHBIX QYHKIUH.

Kontpomupyemsie komnerennuu: OIIK-1, OITK-3.
Oyenka KoMnemeHYyull 0Cyuecmeisiemcs 8 COomeemcmaeuu ¢ maoauyet 4.

BOl'lpOCLI AJIS1 MPOMEXKYTOIHOI'0O KOHTPOJIs.

1. Chopmynupyiite K1accu4eckyro 3aa4y ONTUMHU3ALMH C N IEPEMEHHBIMH.

2. Kakoli Bua wumeer npousBoACTBeHHass (QyHKuus B:  (a) JuHEHHOH; (0)
HEJIMHENHON 3a7ade ONTHUMU3AIn?

3. Yro Ha3bIBAIOT JIOKAJIBHBIM 3KCTPEMYMOM (DYHKIIMM N TEPEMEHHBIX, 33/laHHON B
HEKOTOpou obmactu?

4. Yo Ha3bIBAIOT II100ATBHBIM SKCTPEMYMOM (DYHKIIMH N IEPEMEHHBIX B HEKOTOPOU
obmactu D?

5. Kak moctpouTh TMHUIO YPOBHS IPOU3BOICTBEHHON PyHKIINHN?

6. Yto Ha3bpIBaeTCA MOBEPXHOCTHIO YPOBHS JaHHON (QYHKIUU?

7. Kax ompesessitorcst craiimoHapHbie TOUKH QyHKIHH F (X1, Xo, ..., Xp)?

8. Jlyist 9yero ucmonb3yercs 3HaK BToporo auddepeHmnmnana d?F (x4, %3, ) Xp)?

9. Chopmynupyiite  nocTaToyHble  YCIOBHS — JIKCTpeMyMa  (QYHKIMH  ABYX

nepeMeHHbIX F (x4, X5).
10. YT0 HA3BIBAETCSI YCIOBHBIM SKCTPEMYMOM QyHKIHH F (X1, X5, ..., Xp)?

11. Uto Ha3bIBACTCS ONTUMAIBHBIM PEIICHUEM JIMHEHMHOM 3a/1a4i ONTUMHU3ALNHN?
12. Kak moctpouth 007acTh [OMYCTUMBIX peIIEHUWH B JHMHEHHOW 3ajaade
OonTUMH3aAIUN?

13.  Kaxk onpenensercs pynkuus Jlarpanka; B Kakux 3ajjauax OHa UCTIONb3yeTcs?



14. Yo Ha3bIBAIOT BBITYKJIBIM MHOKECTBOM B N-MEPHOM IIPOCTPAHCTBE?

15. Uto Ha3pIBalOT BBINMYKIOW JWUHEHHOH KOMOWMHAIMEW TOYEK N-MEPHOTO
npocTpaHcTBa’?

16.  Kak onpenenstorcs BbIITYKIJIbIE U BOTHYThIE GYHKIIMU N IEPEMEHHBIX?

17. Kakoii kpurepuil MCHOIB3YeTCS A ONPEACICHUS BBITYKIOCTH (YHKIHUH N
MePEMEHHBIX?

18. Kakoii reoMeTpruecKiii CMBICTT UMEET YCJIOBHE BBIMTYKJIOCTH (DYHKIIMH OJHON U
JIBYX TIEPEMEHHBIX?

19.  Cdopmynupyiite 3a1a4y BHITYKJIOTO POTPaMMHUPOBAHHUS.

20. Ilpu Kakux YCIOBMSIX 3aJaya BBIIYKJIOIO HIPOrpaMMHUPOBAaHUS  HMMEET

€IMHCTBEHHOE pelieHue?

3agaun JMHEIHOro M BBINYKJIOT0 MPOrpaMMHPOBAHUS.
Bapuant Nel

1. CocraButh SKOHOMHUKO-MaTeMaTUYECKYIO MOJieJTh 3a/lauH.
ToproBas opranusanusi IUIAaHUPYET pealii3alMio MO JABYM TOBAPHBIM T'PYIIIAM, IO KOTOPHIM
BbienieHbl GoHnbl 800ThIC.py0. 1 500THIC.py0. YpOBEHb TPAaHCHOPTHBIX H3AEPHKEK IO STUM
ToBapaM coctaBisieT 1% u 2% COOTBETCTBEHHO, YPOBEHb H3JIEPIKEK, CBSI3aHHBIX C XpaHEHHUEM
ToBapoB, — 2% u 1%, ypoBenbp npubsuiu — 3% u 2%. IlpeaensHO AOMYCTUMBIE PACXOJIBI,
CBSI3aHHBIC C TMIEPEBO3KON M XpAaHESHUEM TOBApOB, PaBHBI 25 ThIC.py0. u 29 ThIC.pyd. C yueTom
3aKyIIKM TOBApOB CBEPX BBIJICICHHBIX (OHIOB OMNPEACIUTh ONTHUMAIBHYIO CTPYKTYpPY
TOBapo0OOPOTa, 0OECIICUNBAIOIIYI0 OPTaHN3ANN MAKCUMAIIBHYIO TPHOBLIH.

2. CdopMynupoBaTh ycnoBHe, OpH KOTOPOM Touka X N-MEPHOrO IIPOCTPAHCTBA
SIBISICTCS BHITYKIION JHHEHHOi koMbuHammeii touek X, X@ ... x (O,

3. OnpezienuTh 00OIACTh JOMYCTMMBIX pELICHWH JBOWCTBEHHOW 3alauM, eciu
1eneBas QYHKIUS UCXOMHOM 3a/]aull HE OrpaHHYEeHa.

4. [TocTpOHTE Bee Ga3UCHBIE AOMYCTUMBIE PEILEHHS CUCTEMbI OTPaHUYEHHUI

{3X1+X2_X3 =2,
X1_4‘X2 +X4=5

Bapuant Ne2
1. CocTaBUTh HKOHOMHKO-MAaT€MaTUYECKYI0 MOJENb 3aauu. [Tpennpustue
BBIIIYCKAaeT TpHU BHJa u3enuil. MecsuHas mporpamMma Bbiycka coctasisier: 2000 uspenuit
nepsoro Buaa, 1800 uzpenuii Broporo Buaa u 1500 m3nenuit Tpersero Bupa. s Belycka
U3JIeIIMHA MCTIONB3YIOTCS MaTepHallbl, MECSIUHBIM pacXxo]l KOTOPBIX HE MOKET mpeBbicuTh 61000
Kr. B pacdere Ha 0JJHO M3/e/IMe IEPBOTO BUIA pacxoyeTcs 8 Kr matepuaina, BToporo Buaa — 10
KT, TpeThero Buaa — 11 kr. OnToBas eHa 0THOrO BHAA u3aeaus neporo Buaa 70 y. €., BTOporo
u Tpetbero cooTBeTcTBEHHO 100 1 90 y. e. OnpenenuTs onTUMaNbHbIN IIJIaH BBIITYCKa U3AEIUH,
o0ecreunBarOIUi TPEANPUITUIO MAKCUMYM BBIPYUKH.
2. Haiitu onenky umcna Oa3HCHBIX JONMYCTUMBIX PpEIICHUH 3a7audl JIMHEHHOro
IIPOrpaMMHUPOBaHUS C N IEPEMEHHBIMH, COJIEpKAIed M OrpaHUYEHUH.
3. Onpenenuts paHr CUCTEMbl OTPaHUYEHUN TPAHCIOPTHOW 3aJau, coAepxKaien 5
nmocTaBIIMKOB U 10 moTpeduTeneit.
4. [TocTpouts Bece 0a3uCHBIE TOMYCTUMbIE PEIICHUSI CUCTEMBI OTPAaHUYECHU I
—2x1 + 3x, + x3 = 6,
{x1+5x2—x4 = 10.



Bapuant Ne3

1. CocTaBUTh SKOHOMHUKO-MaTEMaTHYECKYI0 MOJIENb 3a1ady. PainoH cocraBiseTcs
u3 nByx BUn0B npoaykToB (I1; u Il,), B Kakaplil U3 KOTOPBIX BXOJAT MHUTATEIIbHBIC BEIIECTBA
A, B, C. MuHMMaJIbHOE CYTOYHOE IMOTpeOJIeHHe muTaTesbHOro BemiectBa A pasHo 100 en.,
BemectBa B — 80 en., BemectBa C — 160 en. Llena 1 equnune: npoaykra Il; cocrasnser 0.2 y.
e., 1 en. mpoaykra II, — 0.3 y. e. KonuyecTBO NUTATEIBLHOIO BEIIECTBA KaXKJI0ro BUaa B 1 ef.
MIPOJIYKTa IPUBEICHO B TaOIHUIIE.

[TuTaTenpHbIe BelleCTBA CopepxaHue MNUTATENIbHOTO BEIIECTBA B  EAMHHUIIEC
IIPOJYKTa, €I
I, I1,
A 0.1 0.5
B 0.25 0.1
C 0.2 0.4

Onpenenutb ONTUMAJIbHBIA pallMOH MUTaHHS, CTOUMOCTh KOTOpOTo Oyner
HaUMEHBILIEH.
2. CdopmynnpoBaTh KpUTEpUN ONTUMAIBHOCTH PEUICHHS B 3a/laye MaKCUMU3ALUU
1eNIeBOH (DYHKIIHH.
3. Ompenenuth ycloBHe, MPH KOTOPOM ONTHUMAlbHOE pEIlIeHUE JBOWCTBEHHOU
3a/1a4u SIBJIIETCS BHIPOKICHHBIM.
4. Tloctpouth Bce 6a3uCHBIE JOMYCTHUMbIE PELICHHS CUCTEMbI OIpaHUYECHUN
X1 — Xy +x3 =4,
{le +x, —x4 = 1.

Bapuant Ne4
1. CocTaBUTh YKOHOMHKO-MATEMAaTHYECKYI0 MOJEIh 3a/layuu. Pamon s
NUTAHUS )KUBOTHBIX Ha (pepMe COCTOUT U3 ABYX BHJI0B KopMoB | u |l. Onun kunorpamm kopma |
crout 70 y. €. ¥ COIEPKUT 2 €. ’KUPOB, 5 e1. OEIKOB, 2 e1. YyrIeBoAoB, 4 ea. HUTparoB. OauH
kujorpamm kopma Il ctout 30 y. e.  u comepxur 4 en. xkupos, 3 en. 6eIKoB, 6 €. yIIeBoA0B,
3 en. nurpatoB. CocTaBUTh HaubOojee JACLIEBbIM palMoOH MNHTaHUs, OO0eCTIeYNBAOLINIT
coJiepKaHue XHUPOB He MeHee 6 ex., OenkoB He MeHee 10 en., yrieBoJoB He MeHee 7 en.,
HUTpPATOB He Ooiee 12 en.
2. Onpenenuth  ycioBMe, HpU  KOTOpOM  ofOmas  3agaya  JMHEWHOTro
POTPaMMHUPOBAHUS UMEET 00Jiee OTHOTO ONITUMAIBHOTO PETICHHS.
3. Haiitn n3mMeHeHre OEeHKH CBOOOIHOM KieTKH (i, j)B TPaHCIOPTHOM 3aj1a4e, eCIIu
K CTPOKE MaTpHIIbI 3aTPaT A00aBISIETCA MOJOKUTENbHBIN moTeHman (+1).
4. [TocTpouts Bece 0a3uCHBIE TOMYCTUMbIE PEIICHUS CUCTEMBI OTPAaHUYECHU I
—4x +x, + 2x3 =12,
{ 6x; + 5x3 — x4, = 30.

HUrepannoHHbIe METOABI.
3aganue Ne 1.



BEIMHCIHTE H HalledaTaTk TaOnHIY TPEX (YHKIHH y, I, .

ApryMeHT X MeHAeTCA OT Xy J0 Xy, ¢ maroM /1. DyHKIHA y 3a7aHa CXOLAMHMCA PATOM,
CYMMY KOTOPOIO HaJo CYHTATE 10 TeX [0p, IOKa ero ouepeIHOH HiIeH He CcTaHeT 110 MOy
MeHBIIIe 3aJaHHOTO MaIoro MOIOKHTENBHOTO €.

PaccMoTpeTs 3agady IPH HeCKOIBKHX PA3IHIHEIX €.

TabnHUy OpeIcTaBHIE B ClIeIVIOMIeM BHIE:

BEIpOBHATE JaHHEIE B TalIHIE ¢ IOMOIMBI0 GYHKIHH cout.width(). cout.precicion().

BapuanTsl.
4.
1 22,2 944 56,6
J;:]__ — +
3 s 7 2! 4! 6!
XX X
V=X—-——+———"+ I=co0s2x:
3 5 7
} = | J—
z=arctgx w=y-2
I _ T i
w=y-—1I X, =0. x, = h=0.057.
0 k=5
10——0" .xk:D.:T' h=0.1 =
, 5.
2 3 B3 5 ATy
y=l-x+————+ y=2x+ - +
2! 3! 3! 5! 7!
s=pg " z=sh2x:
w=y-—ZI wW=y-—o.
3.
) o 6.
, 2’y 2% 27y
p=2x— - — +...1
? 3! 5! 7! 22xt 2% 2%
, y=1+ + +
Z =sin2x; 2! 4! 6!
wW=y-z z=ch2x
T T T w=y-—z
Yg=——. X, =—. h= y=2
4 4 g -
4 4 20 X, =-0.5. x, =05, h=0.1



8.
22,2 23,3 4,4
y=2x— + — +
2 3 4
z=In(1+2x)
W=y—=Z

X, =—0.25. x, =0.25. h=0.05.

9.
4 |6 3
V=1 +—+—+—+
2 3 4
1
z=In >
1—x~
w=y-—=z




3amanne Ne 2.
Haiitn Touky mMuauMy™Ma x* dyHkumn f(x) Ha otpeske [a, b]c Tounocthio £= 107> u
MHUHUMAaNbHOE 3HaueHue f(x").
IIpuMeHUTH METOABL:
1)  o6rero mowucka;
2)  JencHHS IOIOJIaM;
3)  30J0TOrO CeYeHwUs;
[ToicunTaTh YMUCIIO UTEPALUii, YUCII0 BhurcieHuid GyHkiwmn f(X) ¥ CpaBHUTH PE3yIIbTATHI.

3amanue Ne 3.

Haiitn Touky mMuaMMy™Ma Xx* dyHkumn f(x) Ha otpeske [a, b]c TounocThio £= 107> u
MUHUMabHOe 3HaueHuwe f(x*) (BbIOparh HayandbHOE TNPHOIIKCHHE Ha OTpeske [a, b))
CIEYIOIUMU METOJIaMU:

1)  Herorona-Padcona;
2)  KBa3uHBIOTOHOBCKHM (C anmpoKCHUMAaIMel IPOU3BOTHON ).

[MojcunTaTh YUCIO UTEpanuii ¥ uuciao Beraucienuit ¢yukumu f(x), f'(x), f'(x); cpaBHUTH

PE3yJIbTaThl.



—

._f{'.::):.x‘j 2x e"?‘_,.lj_;I,SI

[

. flx)=1e x - 2sin x, [f].r' T 4’]

Cf(x)= 1+ X7 e, 0]

LIFN]

4. f(x)=x*+4x" -32x+1, [1,52]

Lh

Cf(x)= ;x Tt ;f - x, | L LS|

o

f{x)=x"-3sinx, [0,5:1]

7. flx)=5x" - 8x°F - 20x, [3;3,5]

8. filx)= gx“? - Sx+xinx, [1,5;;’]

9. flx)=xsinx+2cos x, |- 5]

10. f{x)=x"+ 8¢~ 6x’—72x+ 90, [1,5;2]

1. f(x)=x"+3x" + 6x- 1, [ 1;0]

12. f(x)= Iﬂxln.:t—r— [aal]
13. f(t)—t + 2| xlg—-
14, (1.:)——— x ,[3,5,4'_,5:

Inz
I
15. fi{x)=e" - 3.1:' + 2x, [— I_,S;—I]_



16. fix)=x%+2x" +4x+ 1, [_ I;(}]

[a—

T fx)=x" =57 + 10x° - 5x, |- 3:-2]

18. fi{x)= P Sx{inx— 1), [0,5;1]

19. f(x)=x"-2x-2cosx, |0,5:1]

20. fx)=(x+ 1)’ - 2x7, [— 3;-2

2L fix)=3(5-x)"" + 2x°, [1,5;2]

22 flx)=-x+3¢1+x)|[ 1+ x)- 1], |- 0,5;6,5]

23, fix)=2+x"+xV 1+ x7) - 2xarcteg x'°, [0,5;1]
24 f(x)=x-Inux, [ﬂ,f_;Z]

5. f(x)=x" -sinx, [!’i'_,'fr;“;’]
26. fi{x)= e 1, [— 1:2

2. flx)=l1+ 7 e, os1]

B fx)=e -2, [0,1:2]
"

29. f{x)={(x- 4) + In x, [3;5]

30. fix)=x"+e, 0;:1]

3aganue Ne 4.
Pemnts 3a1a4y MHOrOMEpHO#H 0€3yCIOBHOM ONTHMHU3AIINH.
Haiiti MuauMyM Gyakmun f(x) ¢ TourocThio € = 107°
1)  MeroJoM rpaJHeHTHOrO CIYCKa;
2)  MeroaoM MapkapTa.
CpaBHHTh METOBI, Ul YEro HAWTH YHCIIO UTEPAIMi, YHCIO BBIYMCICHUN (QYHKIUH U ee
IPOM3BO/IHBIX.



Ne DyHRIHA
Bap.

L flx)= :rf‘ + Zx,f +ettE X, +2x,.

2 f(x)=4/x] +x +1+0.5x,—0.5x,.

3. f(x)= ~T14 + 2.1.'; + :rf:rz2 +2x, + x,.

4| f(x)=x] +3x3 +cos(x, +x,).

S f(x):a‘p1+2xf+x§ + et — X, —X,.

6. f(x)=x,+5x, + ehite

7. f(x)::rl“+x;+«.1'2+.¥f+x§ —2x, +3x,.
| )= 2x7 +3x2 — sm{%) +x,.

9. | f(x)=In(1+3x] +5x3 +cos(x, — x,)).

10. f(x)= -T12 et 4x, + 3x,.

11. f(x)=x+2x, +4Jx12 +.T-f +1.

12. f(x)=2x,—5x, + g0

13- f(x)= 2\/3 +x; +2X0 + 3% — X, — X5

4 r(x)= X]42X3 4+ X000 + 2%, — X, + ei s
15. Lf(.x‘):4\/1+ :rl2 +x§ +3x§ +x,—2x,.

16. | f(x)= 2.1’14 + x; 0 .le.‘(-_f - x; + xfx; + X, +X,.
17.

f(x)=x] +5x7 +2x7 +cos(x, — x, +x;).




18- f(x)=e™ +In(4+x3 +2x7).

1,4 .2 2
X +ixy+x3

f(x)=x+x,-5x;+¢

20. . 2.2 - 7 3
Flx)=x)+x7 + 3720 +45+27 +2x] +x,+7x,.

:l - 7 7 . X + .T-\ — X
f(x)=2x] +x; +4x] = 2sin———>
-
23. - 9 ] 7 9
f(x)=2x; +3x; +3+x,x; —x; — X,
23, X33 +%3

f(xX)=x—x,+x,+x; +e

4 f(x)=x +x, +x. +3 x> +x2+1+ it
o 1 2 3 1 3

25 . 5 R .
T fx)= m +X;, + x5 +sin(x, + x,).

0| f(x) =3, +10x, = 3x; + €19,

27 flx)=e" +(x,+x,+x;)".

28. . > X, — X, + X,
f(x)=3x] +x; +2x; —2cos—H———

291 f(x)=2x] +3x7 —sin(x, +2x,).

flx)=3x] +x; +7™ —x, + 3x,.

3aganue Ne 5.
Pemuts 3a1auy MHOroMepHO# 6€3yCI0BHON ONTUMU3ALINY.
Haiitu Musumym Gyaknun f(x) ¢ Tounocteio € = 1074
1)  wmeromom mrpadHbIX QYHKINH WM METOIOM OapbepHBIX (QYHKIIUH.
2)  MeToaoM (GaKTOpOB.
CpaBHMTbH METO/BI, /Ul YErO HAWTH YUCIIO UTEpALlUil, YUCIO BEIYUCICHUH QYHKIUU U T. 1.



DyHEIHA

f(x)=10x; — x,.
X, —4x,+x +3<0,

X, +4x; —4x,—-4<0.

]

- ] A

f(x)=x =3x, +x;.
2 -

x —2x, =0,

-x +x, 0.

f(x)=x] +9x; —12x, - 36x,.
< 2

—l<x =4 1=x, =

f(x)=2x+x,.

(x,—4) +(x,-2)" <1.

LA

f(x)= 21Jl+xf + 2.\'§ +x, +X,.

S5=x 8, l=x, 210.

f(x)=x] —8x,+x;.

X, +(x,—4) <9

f(x)= .1'13 - x§ s .1'33 + X, X, X,

- _ 2

f(x)=x] +x] +x] —4x, —6x, - 2x,,

2x,+x,=2.

F(x)=(x,=2)" +(x, - 1",

2x,+x, =2

10.

flx)y=x] —x,.

2x,—2x, <.




L} f(x) =] +x; —20x,—30x,,
2x,+3x, =13,

2x,+x, =10.

121 f(x)=x] +x; —10x, —15x,,
5x, +13x, <51

15x, +7x, <107.

13. (v = v2 & v2 8§+ Ay
f(x)=x] +x; —5x, —4x,.

2x,+3x, <6.
41 f(x)=x] +x7 —5x,—10x,.
9x, +8x, =72,

x, +2x, =10.

i ’
f(x)=x] —2x,—2x,.
2x,+3x, 6.

2x +x, =4,

16| fx)=x; +2x,—2x, +x,.
X, +3x, + 2x; <6,
3 +x,+x; <2

170 f(x)= 1§ —x; —2x,.
r

3
2x; +2x; 6.

18] f () =7+ = 63— 3.
112 + .le =9

9 f(x)=x +x] —3x,.
—2x, +x5 <0,
x,—2x,=0.

20.

i((“) = -Tll - 6.1.’1 + 1._2

X+ (x,+4) <9,

3agaHus 1J1s1 cCaMOCTOATEIbHOM PadoThlI.

3aganme 1. IIpoBecTn naBe HUTEpaluu METOJOM HAUCKOPEHIIEro CIycka B 3ajaue
HEJIMHEHHOTo MporpamMmupoBanusi 0e3 orpanuueHuil. Haumnas w3 ucxogHoit touku X0 =
(x?, x2) =(0,1) wu mHaxons ogHOMEpHBIE MHHHMYMBI HAa KaXIOH MTEpalluM aHATUTHYECKH,
UCTIONB3Yys HEoOXOIMMOE YCJIOBUE CYIIeCTBOBaHME OSKcTpemyMma. Iloka3zaTh Ha rpaduke
HalpaBJICHUs] CITyCKa M IOCJEeIOBaTEIbHbIC NMPUOIMKEHUS] K TOYKE MHUHUMYyMa. BbIUMCINTH
3HaYCHHUE 11eNIeBON (PYHKIHUU B HCXOJHOM TOUKE U MOCIEAYIOINX MPUOIIKEHHUIX.



1) f(xq,x3) = 4x¥ + x5 — 4x; — 2x, (min) ;

2) f(xy,xy) = 2x2 + 2x2 — 2%, — 2x, (min);

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

5) f(x1,x) =5x;+5x, —x% —x3 (max );

6) f(xg,0y) =4x; +6x, —x7—13 (max );

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

8) f(xy,x3) = —6x; +2x% + 2x2 (min );

3aganue 2. Jlana 3amaua ¢ HETMHEWHOW IeNeBOW (QYHKIMEH W JHMHEHHOW CHUCTEMOM
OTpAaHUYECHUU.
Hcnonp3ys rpaduueckuii MeTo 1, HAUTH III00aTbHBIE SKCTPEMYMBI () YHKITHH
L= (x; +a)?®+ (x, + b)?
IIPY OTPAaHUYCHUSX:

ai1Xq + A12Xo < bll
a21X1+a22x2 < bz,

X1;%, =0

3HadyeHus K03(pPULMEeHTOB 1eIeBOl (YHKIUU U CUCTEMbI OTpaHUYECHUH:

Ne BapnanTa 1 2 |3 |4 |5 |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
aqq 5 2 |5 |2 |3 |3 |3 |3 |6 |6
aqz -4 |5 |4 |5 |8 |5 |8 |5 |7 |7
b, -20 120 |-20 20|24 |15|24 |15 |42 |42
ayq 3 2 |3 |2 |4 |5 |4 |5 |3 |3
Ay 2 1 |2 1 |7 |3 |7 |3 |-2]-2
b, 30 10|30 (10|28 15|28 |15|-6 | -6

3aganmue 3. J/[ByM mpeanpusTHSM Ha TSTh JIET BBIIEIEHBI cpecTBa B KommdecTBe a=2000
JeH. efl. MI3BecTHO, 4TO JT0XO0J1 OT X €AMHHUI] Ha IepBOM npeanpustuu paseH f1(x)=5x, oT y AeH.
eIuHUI] Ha BTOpoM npeanpustuu — f2(y)=6y neH. enumnuin. K KOHIly roma ocTtaToK CpencTB
paBeH cootBercTBeHHO q1(X)=0,8x, q2(y)=0,3y. Kak pacmnpenenutb cpeactBa MEXIy
OPENpUATHIMHA, YTOOBI 0O moxox Obul HaubodbpmuM? PemmuTh 3amady MeETOAOM
JUHAMUYECKOT0 POrpaMMHUPOBAHUS.



3ananue 4. Haiitu rpaduueckn pemieHHe 3aJadd BBITYKIOTO MPOrPaMMHPOBAHMS.
CocraButh QyHKIHO Jlarpanxka 1 HaAWTH €€ CEeIUIOBYIO TOUKY.

Z(xy,x,) =2 — x? — 2x% - max;
1, X2 1 7

Kontpomupyemsie komnerenuuu: OITK-1, OITK-3.
Oyenka KomMnemeHYyull OCyuecmeisiemest 8 COomeemcmaeuu ¢ maoauyet 4.

Bomnpocs! K 3aueTy ¢ OLIEHKOM

JIvHeiHbIe ¥ HETMHEHHBIE 3a]]a4 ONITUMH3ALIH.

[ToBepxHOCTH YpOBHS (GYHKIUH N IEpEeMEHHBIX. JINHUN YPOBHSI.

YcioBHBIN 1 6e3yCIOBHBIN IKCTpeMyM. [lomycTumas 06acTs.

HeoOxonuMmeble yciioBusi 3KCTpeMyMa 1eJeBON PYHKIUH.

Bropoii nuddepennman neneBoit pynkun. Marpuma ['ecce.

JlocTaTO4HBIE YCIOBHS IKCTPEMYyMa 1I€TIE€BOM (DyHKINH.

VYpaBHEHUS CBSA3M B 3KCTpEMaJbHBIX 3a/1a4ax. MeTox MHOuTenei Jlarpamxka.
Beimykiiele MHOXKECTBa B N-MEPHBIX IPOCTPAHCTBAX, MX CBOICTBA.

© N R WN R

AHFe6paI/I‘ICCKI/IC 1 aHAJIMTUYECKHUE CBOMCTBA BBIITYKJIBIX CI)YHKL[I/Iﬁ

-
©

3aaua BBITYKJIOTO IPOrpaMMHUPOBAHUS.

-
=

['eomeTprUYecKuit METO/ pEIICHHS 3a/1a49H BBITYKJIOTO TPOTPAMMHUPOBAHHUS.
12.  TlocraHoBka 3amauu JHMHEWHOTO mporpammupoBanus (3JII1). OOmas wu
KaHOHHYECKasi (POPMBI.

13.  CsoiictBa onopHoro pemienuns 3J111.

14. O6mmas cxema cuMIuiekcHoro Merona pemenus 3J1I1.

15.  CgoiicTBa ONTUMANIbHBIX PELICHUH 3aa4u JIMHEHHOTO MPOTrPaMMHPOBAHUSI.

16.  Kpurepuii ontumansHocTH pemmenus 3JII1.

17.  TlousTue ABOWCTBEHHOCTU B TMHEHHOM MPOTPAMMHUPOBAHUH.

18. CBolicTBa pelIeHN B3aMMHO JIBOMCTBEHHBIX 3a/1ad4.

19.  TpancmopTHas 3a/1a4a 110 KPUTEPUIO CTOUMOCTH. OTKPBITAS U 3aKPHITAas MOJICIH.

20.  Metoabl MOCTPOCHUS HAYAITLHOTO OMOPHOTO PEIICHUS TPAHCTIOPTHOM 33a1auu.

21.  Kpurepun onTuMaibHOCTH 0Aa3UCHOTO PEIICHHUS] TPAHCIIOPTHOW 3aa4H.

22.  Meroj NOTEHIMATIOB PEIICHUS TPAHCTIOPTHOM 3a/1a4u.

23.  llpuGmmkeHHOE pelieHue 3a7a4 BBITYKIOTO MPOrpaMMHPOBAHUSI.

24.  T'panveHTHBIC METOJbI PEUICHUS 3a7a4 HeTHHEHHOTO MPOrpaMMUpOBaHus. MeTo
CIyCKa.

25.  Meroa nocienoBaTenbHOM 0€3yCIOBHOM MUHUMU3AIINY.

26. ITocTaHOBKa 3a7ja4M BApUALIMOHHOTO UCUUCIICHHS. Y paBHEHUS Diliepa.

27.  TlocTpoeHme 3KCTpeMalield B 3a7a4ax BapUAIlMOHHOTO UCUHUCIICHUS.

28.  Meroa mrpadHbIX QYHKITUH.

Kontpomupyemsie komnerenuuu: OITK-1, OITK-3.



Oyenka KomMnemeHYyull 0Cyuecmesiemcst 8 COomeemcmaeuu ¢ maoauyet 4.
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