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1. HACHOPT ®OHIA OHEHOYHbIX CPEACTB
10 IUCLMIUIMHE «MeToabl ONTUMHU3ALIAN

OneHOYHBIC CpEJICTBA COCTABJSIIOTCS B COOTBETCTBHHM C pabodeil mporpammon
JTUCIUTIIMHBI M TIPEJICTABIISIOT CO00H COBOKYITHOCTh KOHTPOJIBHO-U3MEPUTEIBHBIX MaTEPHUAJIOB
(TumoBbie 3amauM (3aaHMs), KOHTPOJBHBIC PA0OOTHI, TECTHl W Jp.), MPEIHASHAYCHHBIX IS
WU3MEPEHHS YPOBHS JOCTHKECHUS 00yUYaIOIMUMHKCS YCTAaHOBJICHHBIX PE3YJIHTATOB O0yUCHUS .

OueHOYHBIE CpPEACTBA  MCHOJB3YIOTCS TpPU  MPOBEACHUHM  TEKYIIETO  KOHTPOJIA
YCIIEBAEMOCTH U TPOMEKYTOUYHON aTTECTAIUH.

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

Kon

HaumeHnoBaHue pe3ysbTaTta 00yueHHst
KOMIIeTeHIIUH

OIIK-1 CnocobeH npuUMeHATh (pyHIaMEHTAJIbHbBIE 3HAHUSA, TIOJIYYCHHBIC B 00JIaCTH
MaTeMaTHYeCKuX M (WJIM) eCTECTBEHHBIX HAyK, M HCIOJb30BaTh UX B
npoeCCUOHATIBHOM I TETLHOCTH

OIIK-1.1. 3HaeT OCHOBBI MaTeMAaTHKH, (PU3UKH, BBIYUCITUTECIIBHON TEXHUKU
Y TIPOrpaMMHUPOBAHUS.

OIIK-1.2. ¥Ymeer pemars cTaHAapTHbIE NPO(ECCHOHANBHBIC 33/Ja4d C
NPUMEHEHUEM €CTECTBEHHOHAYYHBIX U  OOIIEMHXEHEPHBIX 3HAHUI,
METO/IOB MAaTE€MAaTHYE€CKOTO aHaJIN3a U MOJICTUPOBAHHUS.

OIIK-1.3. Biageer HaBbIKAMHU TEOPETHUECKOIO M 3KCIEPUMEHTAIBHOTO

HCCIICOJOBaHUA 00BEKTOB HpO(i)eCCHOHaHLHOﬁ JCATCIIBHOCTH.

OIIK-3 CnocobeH IpUMEHATh U MOAU(PUIIMPOBATh MAaTEMATHYCCKUE MOICIH IS
penieHus 3a1a4 B 001aCTH IPpOo(ecCHOHABHOMN ACSITEIIBHOCTH

OIIK-3.1. 3Haer OCHOBBI TEOPUHU CHCTEM M CHUCTEMHOIO aHalIu3a,
JUCKPETHOM MaTEeMaTHKH, TEOPUU BEPOATHOCTEM M MaTeMAaTHYECKOU
CTaTMCTHUKH, METOJIOB ONITUMU3ALIMM U UCCIIEI0OBAaHUS ONepalnii, HEYETKUX
BBIUMCJIEHUM, MaTEMaTHUECKOT0 1 UMUTALIMOHHOTO MOJIETUPOBAHUSI.
OIIK-3.2. YmMeer npuUMEHATH METOJbl TEOPUU CHUCTEM M CHCTEMHOTO
aHaJM3a, MaTeMaTU4YeCKOro, CTaTUCTMYECKOTO0 U  UMHUTAIlMOHHOTO
MOJICIIUPOBAHMS JUI aBTOMATHU3aLMHU 3a]a4 PUHATHUS PELIeHuH B 00JI1acTH
npodecCHOHATBHOM 1eATEbHOCTH.

OIIK-3.3. Biageer HaBbIKaMH NPOBEICHHUS HH)KEHEPHBIX PACUYETOB
OCHOBHBIX II0Ka3aTeJeil pe3yNbTaTUBHOCTH CO3/aHUS W INPUMEHEHHUS
MH(OPMALIMOHHBIX CUCTEM U TEXHOJIOTHI.

KoHeuHbIMu pe3ynbTaTaMM OCBOCHHS JTUCHMIUIMHBI SBISIOTCA  chOopMUpOBaHHbBIE
KOTHUTHUBHBIE JIECKPUITOPBI «3HAaTh», «YMETb», «BIAAETb», PACIHUCAHHBIE 110 OTICIIBHBIM
komneTeHIMsIM. PopMHUpOBaHHME ECKPUNTOPOB NPOMCXOAUT B TEUEHHE BCETO CEMECTpa IO
JTalmaM B paMKaX KOHTaKTHOM pa0oThl, BKJIIOYAIOMIEH pa3duYHble BUABl 3aHATHUH U
CaMOCTOSATENILHON pabOThl, C MPUMEHEHHUEM pa3InYHbIX (HOPM U METOI0B 00ydeHus (Tabi.2).



Tabnuia 2 - DopMupoBaHre KOMIETEHIIMI B TPOLECCE U3YyYEHUS UCUUTUIHHBL

WNHpukaTopsl JoctuxkeHus | Bung  yueOHBIX 3aHATHIA, KonTponupyemble  paszznensl U | OLEHOUHBIE CpEACTBA,
KOMIIETCHIIUH KOMIIETEHIINI paboTel, GOPMBI U METOIBI | TEMbI JUCLUIIIIMHBI UCIIOJIb3YEMBIE JUTSL
KOMIIETEHIIUH o0y4eHus, OLICHKHU YPOBHS
CHOCOOCTBYIOIIHE c(hOpMUPOBAHHOCTH
(bopMHpPOBaHHUIO u KOMIIETEHIIUU
Pa3BUTHIO KOMIICTCHIIHIT
OIlIK-1 3naem
Henocratounsii | OIIK-1. Ctynent He crnocoOeH | JIEKIIMOHHBIE n| 1. 3agaun nuHenHoro | Tekymuid KOHTpOJIb —
YPOBEHb NPUMEHATh  (QyHAaMEHTAIbHBIC | IPAKTUYECKHE 3aHATHUSA, IIPOrpaMMHUPOBAHMUS orpoc,
3HAHHUA, TIOJy4YEeHHBIE B 00JIaCTH | camocTosiTenbHas ~ pabora | 2. Teopwust 1BONCTBEHHOCTH. pPa3HOYpOBHEBbIE
MaTeMaTHYeCKUX  HayK, u | oOydaromuxcs, moaroroBka | 3. TpaHcropTHas 3a1aya. 3a/1aHMUSL.
HCII0JIb30BaTh 170:¢ B | M cJaya MpPOMEXYTOUHOU | 4. Breimykioe
npodecCHOHATBHON aTTeCTallUu. IIPOrpaMMHUPOBAHUE.
NEeSATEIbHOCTH. 5. YucneHuHsle METO/IbI
He 3Haer ocHOB MeTOnOB ONTUMU3ALMH.
ONTUMU3ALINH.
ba3zoBbrit OIIK-1.1. Crymenr ycBoua | JlekunoHHBIE u | 1. 3agaun nuHenHoro | Tekymuii KOHTpOIb —
YPOBEHBb OCHOBHOE COJIEp’KaHue | IPAKTUUECKHE 3aHATHUA, IIPOrPaMMHUPOBAHMUS omnpoc,
MaTepuaiga JAMCLHMIUIMHBL, HO | camMocTosiTenbHas  pabora | 2. Teopust 1BONCTBEHHOCTH. pa3HOYpPOBHEBBIE
UMeeT HeCHCTEeMAaTU3UPOBaHHbIE | o0yyaromuxcs, noAroroBka | 3. TpaHcnopTHas 3aaaya. 3a/1aHMUsL.
3HAHUSA 00 OCHOBAX | M cJadya MPOMEKYTOYHOH | 4. Belmykiioe
MaTeMaTUKH. aTTeCTalUu. MpOrpaMMHUpPOBaHUE.
5. UwucieHHsie METOBI
ONTUMU3ALIH.

! JleKUMOHHBIE 3aHSTHS, NPAKTHUECKHE 3aHATHS, TaG0PATOPHBIEC 3aHATHS, CAMOCTOSTEIbHAS PaboTa. ..

% HeoGXO0/IMMO yKa3aTh aKTHBHBIC ¥ MHTEPAKTUBHEIC METO/IbI 0OyUeHHs (HATPEMEp, MHTEPAKTHBHAS JIEKIHs, paboTa B MaJIbIX TPYIIIAX, METOIbl MO3TOBOTO IITYpMa H T.11.),
CIOCOOCTBYIOIIHE PA3BUTHIO Y 00YUAIOIINXCS HABBIKOB KOMAH/IHOW PaOOTHI, MEKIMYHOCTHOM KOMMYHHUKAIIUH, IPUHATHS PEUICHUH, TNIEPCKUX KadecTB.

® 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. ..




Cpennuit OIIK-1.1. CtyneHT criocobeH JIeKIInOHHEBIE u 3amaun nuHeiHoro | Tekymuid KOHTpOJIb —
YPOBEHb CaMOCTOSATENbHO BBIICIATh MPaKTUYECKUE 3aHSTHS, MpOorpaMMUpPOBaHUS omnpoc,
TJIaBHBIE MTOJO0XKEHUS B pabota B MalbIX TpyIax, Teopust ABOWCTBEHHOCTH. pa3HOYpPOBHEBBIE
M3y4EHHOM MaTepuare. WHTEpPaKTUBHAs JIEKIIUS, TpancnoprtHas 3aiaua. 3a/1aHMUsl.
3Haer OCHOBBI METOJIOB | AUCKYCCHS, Brimykiioe
ONTUMU3ALINH. caMoCTOsATeNIbHasE ~ paboTa MporpaMMHUpOBaHUE.
oOyJaromuxcs, MOAr0TOBKa YucneHHsle METO/IBI
U cJada TPOMEKYTOYHOM ONTUMU3ALIIH.
aTTecTalluu.
Bricokuii OIIK-1.1.  Cryment  3Haer, | JlekimonHsie u 3amauun nuHeHoro | Tekymuid KOHTpOJIb —
YpOBEHb MOHUMAET, BBIACNSET TJIABHbIC | IPAKTHYECKUE 3aHATUSA, IPOrPaMMHUPOBAHHUS orpoc,
MOJIOKEHU B HM3YYCHHOM | paboTa B MajbIX Tpynmnax, Teopust TBOWCTBEHHOCTH. Pa3HOYPOBHEBBIC
MaTepuaie U CIOCOOEH JaTh | MHTEpaKTUBHAS JeKLHUs, TpancniopTHas 3agaya. 3a/1aHusl.
KpaTKyIo XapaKTEPUCTUKY | TUCKYCCHUS, Brimykioe
OCHOBHBIM ujesM | caMocTosTeTbHas — pabora IPOrpaMMHUPOBAHUE.
popadOTaHHOTO MaTepuaiia | OOy4arommxcs, MOArOTOBKA Uucrennoie METO/IbI
JTUCLUTITUHBL. U cJada MpPOMEXKYTOUYHOMH ONTUMU3ALIH.
3HaeT OCHOBBI METO/IOB | 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 | IPAKTHUUECKHUE 3aHSTHS, MIpOrpaMMHUPOBAHUS ompoc,
XOJle¢ pelIeHHs CTaHJapTHBHIX | paboTa B MajbIx TpyIax, Teopust TBOWCTBEHHOCTH. Pa3HOYpPOBHEBbBIE
NpopEeCCHOHANBHBIX  33/lad  C | UHTEPAKTHUBHAs JIEKIIHS, TpancnopTHas 3aaua. 3a/1aHMsl.
MIPUMEHEHUEM JUCKYCCHS, Brinykioe
€CTECTBEHHOHAYYHBIX U | camocTosiTelIbHass ~ pabora MporpaMMHUpPOBaHUE.
OOIIeMHKEHEPHBIX 3HAHUH, | 00yJaIOIINXCS, MOATOTOBKA UucreHnble METO/IbI
METO/IOB MaTeMaTUYeCKOro | U clada MPOMEKYTOTHOM ONTUMU3AIIHH.

AHaJIN3a U MOACIIMPOBAHU.

aTTeCTalnu.




Cpennuit OIIK-1.2. Crynent ymeer 1o | JIGKUMOHHBIE u 3amaun nuHeiHoro | Tekymuid KOHTpOJIb —
YPOBEHb oOpa3ily pemaTrh CTaHJAPTHHIC | MPAKTHYECKUE 3aHSTHS, MpOorpaMMUpPOBaHUS ompoc,
npodeccuoHanbHble 3a7ayd  C | paboTa B MalbIX Tpymnmnax, Teopust 1BOWCTBEHHOCTH. Pa3HOYPOBHEBBIE
MIPUMEHEHUEM WHTEpPaKTUBHAs JIEKIIUS, TpancnoprtHas 3aiaua. 3a/laHusl.
€CTECTBEHHOHAYYHbIX 3HAaHUM, | TUCKYCCHS, Beinykioe
METO/IOB AHAJIUTUYECKOHN | caMocTosITeNbHas ~ paboTa MporpaMMHUpOBaHUE.
reoMeTpUH, JTUHEHHON anreOphl | 00ydyaroumxcs, MOArOoTOBKA YucieHHble METO/1bI
Y MaTeMaTU4YeCKOro aHaln3a. U cJada TPOMEKYTOYHOM ONTUMU3ALIIH.
aTTECTalUU.
Beicoknii OIIK-1.2.  Crymenr  ymeer | JIeKIIMOHHBIE 51 3anaun nuHenHoro | Tekymuii KOHTpOIb —
YPOBEHb pewiath CTaHAApPTHBIE | IPAKTUYECKUE 3aHSATHS, MIpOrpaMMHUpPOBaHUs ompoc,
npodeccnoHabHBIC 3a7add ¢ | paboTa B MAaJbIX TPYIINAX, Teopust TBOWCTBEHHOCTH. Pa3HOYPOBHEBBIC
MIPUMEHEHUEM WHTEpaKTUBHAs JIEKIIUS, TpancnoprtHas 3aaaua. 3a/1aHMUsL.
€CTECTBEHHOHAYYHBIX 3HAHWM, | JUCKYCCHS, Beinykioe
METO/IOB AQHAJIUTUYECKOM | camocToATeNnbHass  pabora MIpOrpaMMHUpPOBAHUE.
T€OMETPHUH, JIMHEUHOU alireOpbl | 00y4aromuxcs, MOJAr0TOBKa YucneHnubie METOBI
Y MaTeMaTU4YeCKOro aHajin3a. U cJada MpPOMEXKYTOUYHOMH ONTUMU3ALIH.
aTTecTalluu.
Braoeem
bazoBbiii OIIK-1.3. Crynent Bnazgeer | JlekinoHHBIC " 3amaun nuHeHoro | Tekymuid KOHTpOIb —
YPOBEHb OCHOBHBIMH HaBBIKAMM | 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 ONTUMU3ALIHH.
OCHOBHBIX ITOKa3aTesIel | aTTeCTalH.

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




Cpennuit OIIK-1.3. Bmapeer 3Hanusamu | JIleknuuoHHBIE u 3amaun nuHeiHoro | Tekymuid KOHTpOJIb —
YPOBEHb BCETO HU3YYEHHOTO Marepuania, | IpaKTUYECKUe 3aHATHS, MpOorpaMMUpPOBaHUS omnpoc,
HaBBIKAMH TEOPETHYECKOTO H | paboTa B MajbIX Tpymmnax, Teopust IBOMICTBEHHOCTH. pa3HOYpOBHEBBIE
AKCIEPUMEHTAIBHOTO WHTEpPaKTUBHAs JICKIIMSL, TpancnoprtHas 3aiaua. 3aJIaHus.
HCCIIeTOBAHUS 00BEKTOB | JUCKYCCHS, Brinykioe
npodeccnoHaTBEHOMI caMoCTOsATeNIbHasE ~ paboTa MporpaMMHUpOBaHUE.
JIeSITEILHOCTH, HaBBIKAMH | 00YYalOIIUXCs, TOJATOTOBKA YucneHHble METO/JIBI
MIPOBEACHUS WHXXEHEPHBIX | U CcJada TPOMEKYTOYHOM OITUMH3AIUH.
pacyueToB OCHOBHBIX | aTTECTallMU.
IIOKa3aTelel pe3yJbTaTUBHOCTH
CO3JIaHUs n MIPUMEHECHUS
WHOOPMALIMOHHBIX CHCTEM H
TEXHOJIOTHH.
Bricokuii OIIK-2.3. Crynent Bnazgeer | JIeknnoHHBIC u 3amauun nuHeHoro | Tekymuid KOHTpOIb —
YPOBEHb KOHLIENTYaJIbHO-TIOHSATHIHBIM MPaKTUYECKHUE 3aHATHA, MPOrpaMMHUPOBAHUS ompoc,
anmnapaToM, Hay4YHBIM SI3BIKOM U | pa0oTa B MalbIX Tpynmnax, Teopust TBOWCTBEHHOCTH. Pa3HOYPOBHEBBIC
TEPMUHOJIOTUEN M3Y4YEHHOU | MHTEpaKTHUBHAs JICKIIMS, TpancnopTHas 3aaaya. 3aJIaHus.
JTUCHUILINHEL. Bnaneer | nuckyccus, Brimykinoe
3HAHUSAMH BCETO0 H3YUEHHOTrO | caMOCTosTenbHas  pabora MIpOrpaMMHUpPOBaHUE.
Marepuana, HaBBIKAMH | 00YYaIOIIUXCs, TOJTOTOBKA YuclieHHbBIE METOJIbI
TEOPETUYECKOTO M| MU coaya MpOMEKYTOUHOU ONTUMHM3AIUH.
AKCTIIEPUMEHTAIBLHOTO aTTeCTallHH.
HUCCICIOBAHUS 00BEKTOB
npo¢ecCuoHAIbHON
JIesSITeIbHOCTH, HaBBIKAMH
MIPOBEACHUS WHXKEHEPHBIX
pacyeToB OCHOBHEBIX

MTOKa3aTesed pe3yJbTaTHBHOCTH
CO3/1aHHUS U MIPUMEHEHUS
MH(OPMALIMOHHBIX  CHUCTEM H
TEXHOJIOTH.

OIlK-3

3Haer




Henocrarounsrnii | OIIK-3. Ctrynent He crocoOeH | JIekimoHHbIe u 3amaun nuHeiHoro | Tekymuid KOHTpOJIb —
YPOBEHb MPUMEHSITh U MOAU(DHUIIMPOBATH | IPAKTHUECKUE 3aHSTHS, MpOorpaMMUpPOBaHUS omnpoc,
MaTeMaTHYecKue MOJIelIN [UIsl | caMOoCcTosTenbHas  pabora Teopust 1BOWCTBEHHOCTH. Pa3HOYPOBHEBBIE
pemieHust 3agady B oOnacTd | 00ydyarommxcs, MOATOTOBKA TpancniopTHas 3a1aya. 3a/laHusl.
npodecCuOHAIBHON U clada MIPOMEKYTOUHOU Brinykioe
NESITEIbHOCTH. aTTeCTaIUu. MporpaMMHUpOBaHUE.
He 3HaeTr OCHOB JOHMCKpeTHOU YucieHHble METO/1bI
MaTeMaTHKH, TEOPHUH ONTUMU3ALIIH.
BEPOATHOCTEM u
MaTeMaTUYeCKOW  CTAaTUCTHUKH,
Hccaea0BaHus ornepauuu,
HEYETKUX BBIYUCIICHUMN.
ba3zoBb1it OIIK-3.1. Cryment ycBoun | JIeKunOHHBIE 51 3anaun nuHenHoro | Tekymuii KOHTpOIb —
YpOBEHb OCHOBHOE COJIEpKaHUE | MPAKTUIECKUE 3aHSTHS, MIpOrpaMMHUPOBAHUS ompoc,
MaTepuaiga JAWCLHUIUIMHBI, HO | caMOCTosTenbHas  pabora Teopust IBOWCTBEHHOCTH. pPa3HOYpOBHEBbIE
MMEET HeCUCTEeMATU3UPOBAHHBIC | OOYJAIOIIUXCs, MOATOTOBKA TpancnopTHas 3a1aya. 3a/laHusl.
3HaHUsA JUCKPETHON | U clada MpOMEXYTOYHOMN Beinykioe
MaTeMaTHKH, TEOPHH | aTTECTAIUH. MporpaMMHUpPOBaHUE.
BEpPOSITHOCTEMN u Uucnennsie METO/IbI
MaTeMaTUYeCKOW  CTAaTUCTHUKH, ONTUMU3AIIHIH.
HcCcIeA0BaHUs ornepauuu,
HEYETKUX BBIYMCIICHUMN.
Cpennnii OIIK-3.1. Crynentr cnocoOeH | JIeknunoHHbIE " 3anaun nuHenHoro | Tekymuii KOHTpOIb —
YPOBEHb CaMOCTOSTENIbHO BBIJIEJIATH | IPAKTUYECKUE 3aHSATHS, MIpOrpaMMHUpPOBaHUS omnpoc,
TJIaBHBIC TTOJIOXKEHUS B | paboTa B MajbIX Tpynmnax, Teopust TBOWCTBEHHOCTH. Pa3HOYPOBHEBBIE
M3y4EHHOM MaTepuare. WHTEpPaKTUBHAs JIEKIIUS, TpancnopTtHas 3aaaua. 3a/1aHMUsl.
3HaeT OCHOBBI  JIUCKPETHOW | TUCKYCCHS, Beimykioe
MaTeMaTHKH, TEOpUU | caMOCTOsITeNIbHAsE ~ paboTa MpOorpaMMHUpPOBaHUE.
BEPOATHOCTEMN 1 | o0yJarmuxcs, MOATOTOBKA YucneHnHbie METO/IbI
MaTeMaTUYeCKOW  CTaTUCTUKH, | U clladya M[POMEKYTOUHOM ONTUMU3ALIH.
HcCIeA0BaHUs orepauuii, | aTTecTaluu.

HEUEeTKNX BBEIUNCICHUI.




Bricokuit OIIK-3.1. Cryaent cnocoOeH | JIekimonHsie u |1 3agauu nuHeitHoro | Tekymuid KOHTpOJIb —
YPOBEHb MPUMEHSITh U MOAU(DHUIIMPOBATH | IPAKTHUECKUE 3aHSTHS, MpOorpaMMUpPOBaHUS omnpoc,
MaTeMaTHYecKue MoJeiau [uisl | paboTa B ManbIX rpynnax, | 2. Teopwus 1BOHCTBEHHOCTH. pa3HOYpPOBHEBBIE
peumieHus 3agad B OOJIACTH | MHTEPAKTUBHAS nekuus, | 3. TpancnopTHas 3a1aya. 3a/1aHMUsl.
npodeccnoHanbHOM JUCKYyCCHSI, 4. Beimykioe
NEeSTEILHOCTH. caMoCTOsATeNIbHasE ~ paboTa MporpaMMHUpOBaHUE.
3HaeT OCHOBBI  JMCKPETHOH | oOyuarolmuxcs, MoAroToBka | 5. YucneHHble METO/IBI
MaTeMaTHKH, TEOpUH | U cllaya MPOMEKYTOUHOM ONTUMU3ALIIH.
BEPOATHOCTEM U | aTTeCTallUu.
MaTeMaTUYeCKOW  CTAaTUCTHUKH,
UCCIIETOBAHUS oreparuii,
HEYETKUX BBIYMCIICHUM.
[TokasbIBaeT riyboKoe 3HaHHE U
MOHMMaHUE TO  HM3y4aeMbIM
TeMaMm.
Ymeem
ba3zoBbrit OIIK-3.2. Crynenr | Jlekunonssie u | 1. 3agaun nuHenHoro | Tekymuii KOHTPOJIb —
YpOBEHB HETIOCJIeIOBATENILHO MPUMEHSET | TPAKTUYECKUE 3aHSTHS, MIpOrpaMMHUPOBAHUS ompoc,
METOJIbI TEOPHH CHCTeM | | paboTa B MaibIX rpynnax, | 2. Teopwus IBOHCTBEHHOCTH. Pa3HOYpOBHEBbIE
CHUCTEMHOTO aHajM3a, | MHTEpaKTHUBHAs nekuwus, | 3. TpancmopTHas 3amayva. 3a/1aHMsl.
MaTeMaTU4eCcKoro, JTUCKYCCHS, 4. Beinykioe
CTaTUCTHYECKOTO U | camocTosiTellbHass ~ pabora MporpaMMHUpPOBaHUE.
MMUTALMOHHOTO oOyuaromuxcsi, MoAroToBka | 5. YuciaeHHbIE METO/IbI
MOJICIUPOBAHUS JUISL | 1 clada  TPOMEXYTOYHOM ONTUMU3AIIHIH.
aBTOMATHU3AIIMK 33]1a4 IPUHATHUS | aTTECTALNH.
pereHuit B obnactu
npodeccnoHanbHOMI
NESTETHHOCTH.
Cpennuit OIIK-3.2. Cryment ymeer 1o | JlekunoHHBIE u | 1. 3agaun nuHeHoro | Tekymuid KOHTpOIb —
YPOBEHB oOpasmy pemarh CTaHAApTHHIC | MPAKTHYECKUE 3aHSTHS, MIPOTrpaMMHUPOBAHUS oTpoc,
npodeccuoHanbHble 3aJaydl  C | paboTa B ManibIX rpynnax, | 2. Teopwus IBOHCTBEHHOCTH. Pa3HOYPOBHEBBIE
MIpUMEHEHUEM WHTEpPaKTHUBHAS neknwus, | 3. TpancmopTHas 3amaya. 3a/1aHusl.
€CTECTBEHHOHAYYHbIX 3HAHUM. JMCKYCCHS, 4. Beinykioe




YMeer TNpPUMEHATh  METOJbI | CAMOCTOATENbHAs ~ paboTa MporpaMMHpOBaHUE.

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

aHaJIu3a, MaTeMaTU4YeCcKoro, | ¥ clada MPOMEKYTOTHOM ONTUMM3ALIH.

CTaTUCTHYCCKOTO U | aTTCCTAIUU.

HMUTAIIOHHOI'O

MOJCIIUPOBAHUS JULST

aBTOMATHU3AIMH 33]1a4 TPUHATHUS

pereHui B obnactu

npodeCCuOHAITBHON

JIEITEILHOCTH.
Bricokuit OIIK-3.2. CryneHt ymeer | JIekiunoHHbie n | 1. 3agaun nuHelHoro | Tekymuid KOHTpOdIb —
YPOBEHb aHAIM3UPOBATH AJIEMEHTHI, | MPAKTUYECKUE 3aHATHA, MIpOrpaMMHUPOBAHUS ompoc,

yCTaHABIMBAaTh CBA3M MEXIy | paboTa B ManbIX rpynnax, | 2. Teopwus IBOHCTBEHHOCTH. pa3HOYPOBHEBbIE

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

YMmeeT pemate CTaHJApTHBIE | AUCKYCCHS, 4. Beimykioe

npodeccnoHabHBIC 3a/laddl  C | caMOCTOsATeNnbHas  pabora MporpaMMHUpOBaHUE.

MIPUMEHEHUEM oOyuaromuxcsi, MoAroToBka | 5. YuciaeHHbIE METOJIbI

€CTECTBEHHOHAYYHBIX 3HAaHUM, | © cla4a MPOMEKYTOUHOU OITUMHM3AIUH.

MPUMEHATh  METOJIbl  TEOPUH | aTTECTALINH.

CHCTEM M CHUCTEMHOI'O aHajau3a,

MaTeMaTHU4eCKOro,

CTaTHCTHYECKOTO u

HMUTAIIOHHOTO

MOJICIUPOBAHUS JUIS

ABTOMATH3AINH 33424 PUHSITHS

pereHuit B obnactu

npodeccnoHanbHOMI

JEeITEILHOCTM.

Bnaoeem

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

npueMaMy, QJIroOpuTMamMu Hu | paboTa B Majiblx Tpynmnax, | 2. Teopus JBONCTBEHHOCTH. Pa3HOYPOBHEBBIE

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




COBPEMEHHOT0 TUCKYyCCHS, Brimykiioe
MaTEMaTUUYECKOIo anrnapara JUlsl | caMOCTOsSTeNbHass  pabora IIPOrPaMMHUPOBAHUE.
pelieHus 3aj1a4 | o0yyaroumxcs, MOAroTOBKa YucneHHsle METO/IBI
npogeccuoOHaTbHON U claya MPOMEXYTOUYHOU ONTUMM3ALUH.
JIeSITENIbHOCTH. aTTecTalluu.
Cpennuii OIIK-3.3. Crynment BnazaeeT | JIeKunoHHBIE U 3anauu nuHeiHoro | Tekymuid KOHTpOidb —
YpOBEHb METOJIaMH, MpUeMaMH, | IPaAKTUYECKUE 3aHATHUSA, IPOrPaMMHUPOBAHHUS orpoc,
aIropuTMaMM M cnocobamu | paboTta B MallbIX TIpyMIax, Teopust 1BONCTBEHHOCTH. pPa3HOYpPOBHEBBIE
MIPUMEHEHUS COBPEMEHHOTO | HHTEpaKTUBHAs JEKLHUs, TpancniopTHas 3agaya. 3a/1aHusl.
MaTeMaTHYECKOro amnmnapara JUisl | AMCKycCus, Brinykiioe
pelieHus 3aja4 | caMocToATenbHas  pabora IPOrpaMMHUPOBAHUE.
npodeCcCHOHATBLHON oOyuaromuxcsi, MOJAroTOBKa YucneHHsle METO/IbI
NesITeNIbHOCTH, JomyckaeT | U cgadya MPOMEKYTOUHOU ONTUMM3AIIHH.
HE3HAYUTENIbHbIE OIIMOKMU IIpH | aTTeCTalUH.
pElIeHnH 3a/au.
Bricokuii OIIK-3.3. CTyneHT Ha BBICOKOM | JIeKIIMOHHBIC u 3amaun nuHeHoro | Tekymuid KOHTpOJIb —
YPOBEHBb YPOBHE  BIAACET METOJAMHU, | IPAKTHUUECKUE 3aHATHS, IPOrpaMMUPOBAHUS orpoc,
IpUeMaMH, alNropuTMaMu | | paboTa B MalbIX Tpymnmnax, Teopust ABOWCTBEHHOCTH. pa3HOYpPOBHEBBIE
criocobamu MIPUMEHEHUS | HHTepaKTUBHAs JeKIUs, TpancnopTHas 3a1aya. 3aaHMsL.
COBPEMEHHOTO JIACKYyCCu, Beimykioe
MaTeMaTHYeCKOro ammnapara JJisl | caMOCTOsiTeNIbHas ~ pabora IpOrpaMMHUpPOBaHHE.
pelieHus 3aj1a4 | o0yyaroumxcs, MOArOoTOBKa YucneHHsle METO/IbI
npodeccuoHaTbHON U cJad4a MPOMEKYTOUYHOU ONTUMU3AIHH.

JACATCIIBHOCTH.

aTTeCcTanuu.




Tabmuma 3

2. IEPEYEHb OLIEHOYHBIX CPEJCTB’

Ne | HaumenoBaunue
OLICHOYHOTI'O
CpeacTBa

XapakTepHucTruKa OLIEHOYHOTO CPE/ICTBA

[IpencraBnenue onieHoyHoro cpencrtsa B POC

1. | Ompoc

CpencTBO KOHTPOJISI YCBOCHHSI Y4eOHOTO MaTepuana TEMEI,
pasnena Wi pa3lelioB JUCHUIUIMHBI, OPraHM30BAHHOE Kak
ydeOHOE 3aHATHE B BHJIE COOCCEIOBaHUS IPENOJABATENS C
00y4aroIuMHcs.

Bompocsr 1o Temam/paszenaM JUCIAILTAHBI

2. | Pemenue
pa3HOYPOBHEBBIX
3a1a4 (3a1aHuil)

PasnuuaroT 3aga4n v 3a1aHus:

a) pENpoAyKTUBHOI'O YpPOBHSA, IO3BOJISIOIIME OLEHUBATh U
JIMarHOCTHPOBATh 3HaHUE (pakTHdyeckoro Matepuana (0a30BbIe
MIOHSITHSA, alITOPUTMBI, ()aKThl) 1 YMEHHUE MPABIILHO MCIIOIL30BaTh
CHeIMaTbHbIC TEPMHUHBI U TIOHATHSI, Y3HAaBaHUE O0OHEKTOB M3yUCHHS
B paMKax ONPEIEIEHHOr0 pa3iesna JUCLUILINHEI;

0) pPEKOHCTPYKTUBHOIO YPOBHS, IO3BOJIIOIIME OLEHUBATh U
JUAarHOCTHPOBaTh  YMEHUS  CHUHTE3WpPOBaTh, AaHAJU3HPOBATh,
0000mars  (QakTHYECKHMd W  TEOPEeTHYECKUH  Marepuan ¢
(GbopMyIMpOBaHWEM  KOHKPETHBIX  BBIBOJOB, YCTaHOBJICHHUEM
MIPUYMHHO-CJIEICTBEHHBIX CBA3€EH;

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

KoMruiekT pa3HOypOBHEBBIX 3a/1a4 (3aJaHuil)

3. | Dk3amen

CpencTBo, MO3BOJISIIONIEE OLIEHUTh 3HAHUS, YMEHUS], HABBIKU
oOyuaromerocs o yueOHo JUCIHUILTUHE U ONPEIEIIUTh
YPOBEHb OCBOCHHUSI KOMIIETEHIUH.

BOHpOCLI K 3K3aMCHY

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




4. OMMIMCAHUE MOKA3ATEJIEI U KPUTEPUEB OLIEHUBAHUA KOMIIETEHIIAIA

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

[IpenycMoTpeHs! creayrone BUabl KOHTPOJIS: TEKYIIUM KOHTPOJIb (OCYILIECTBIEHUE KOHTPOJISI BCEX BUJIOB ayJAUTOPHOMN U BHEAYIUTOPHOM
JEeSITeIbHOCTH 00YYar0IIerocs ¢ IeJIb0 MOJIYYeHUS IEPBUYHON HHPOPMAIMH O XOJI€ YCBOCHHUS OT/IEIbHBIX JIEMEHTOB COJICP)KaHUS JUCIUILIUHBL) U
MIPOMEXKYTOUHAsSI aTTeCTALM (OLIEHUBACTCS YPOBEHb U KA4€CTBO MOATOTOBKHU IO AUCITUIUIMHE B IIEJIOM).

[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
OIllK-1 Henocrarounsit yposens | OlIK-1.1. He 3naem 3umayumenvHoti uwacmu mamepuana Kypcd, He CnocobeH camoCmosimenbHo
Onenka 8b10€151Mb 21ABHbIE NONONHCEHUS 8 U3YUEHHOM Mamepuane OUCYUNTIUHDL.
«HEYIOBJICTBOPUTEIILHO.
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. 3naem ocHO8HYIO wacmb mamepuana Kypcd, CHOCOOeH NPUMEHUmMb U3YYEHHbIU
O1eHKa «XOpOIIOoy. mMamepuan Ha Npakmuke, UCNbIMbIEAEM He3HAUUmMenbHble 3ampyOHeHUs 6 peueHuU
3a0au.
Bricokwuii ypoBeHb OIIK-1.1. Ilokazvieaem 2nyboxkoe 3HaHUe U NOHUMAHUE MAmMepuand, ChocobeH NpUMeHUms
OrneHka «OTJIMYHOY. U3YYeHHbIU Mamepual Ha npakmuxe.
Ywmeer
ba3oBsIil ypoBeHb OIIK-1.2. Ymeem e6ocnpouzeecmu ne menmee 50 % ocHosno2o mamepuana Kypca, OOHAKO
ucnwvimuleaem 3ampyOHeHUsi NPU peueHul NPaKmuyecKux 3a0ay.
Cpennuii ypoBeHb OIIK-1.2. Ymeem pewamv cmanoapmuvie npogheccuonanvhvie 3a0auu ¢ - NPUMEHEHUeM
NOJIYYeHHbIX 3HAHULL, UCNbIMblI8Aem He3HAYUMelbHble 3aMPYOHEHUs 8 peuleHuU 3a0ad.
Beicokuii ypoBeHb OIlK-1.2. Ymeem pewamv cmandapmuvie npogheccuonanvhvie 3a0auu ¢ npuMeHeHuem
NOJIY4eHHbIX 3HAHULL, NoKa3vleéaem 21y00Koe 3HaAHUe U NOHUMAHUe Mamepuaid, CnocooeH
pewiums 3a0a4y npu uUsmMeHeHuu GopmyaIuposKu.
Bnaneer
bazoBeIii ypoBeHb OIIK-1.3. Cmydenm 61adeem OCHOBHLIMU HABLIKAMU MEOPEMUYecKo20 U NPAKMUYEcKo2o
NpUMEHEHUs  Memo0o08  AHATUMUYECKOU  2eoMempul, JUHeUHoU  aneebpvbl U
Mamemamuyeckozo auanuza. Mmeem necucmemamusupoganuvie 3HAHUSA OCHOBHBIX
Ppaszoenos OUCYUNIUHDL.
Cpennuii ypoBeHb OIlK-1.3. Cmydenm 6nadeem 3HAHUAMU BCE20 U3YUEHHO20 Mamepuand, 6ladeem HABbIKAMU

meopemu4ecKoco U npakmu4iecCKkoco npumMeHeHusl Memooo8 aHaAIUMmu4ecKou ceomempuu,
AUHEUHOU a/zze6pbz u mamemamudeckozo ananusza. Hcnvimvisaem He3Ha4UumMesnbHble




3ampyOHeHUs 8 peueHuU 3a0au.

Bricokwuii ypoBeHb OIIK-1.3. Cg0000H0 61a0€em HABLIKAMU MEOPEeMUUecKko20 U NPAKMUYecKkoeo npumMeHeHus
Memo008 aHANIUMUYECKOU 2eoMempul, JIUHEUHOU aneebpbl U MamemamuieckKo2o
amanuza, nokasvigaem 21yOOKOe 3HAHUe U NOHUMAHUE U3YYEeHHO20 Mamepuand.
Cmyoeum 6nadeem KOHYeNMyaibHO-NOHAMULIHbIM ANNAPATNOM, HAYYHbIM S3bIKOM U
mepmunono2uell npopeccuoHaIbHoU 0eamenrbHOCMU.

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

Onenka 8b10€1AIMb 21ABHbIE NONONHCEHUS 8 U3YUEHHOM Mamepuaie OUCYUNTUHDBL.

«HEYIOBJIETBOPUTEIILHOY.

ba3oBbIil ypoBeHb OIIK-3.1. 3naem mne menee 50 % ocHosHO20 Mamepuana Kypca, OOHAKO UCNbIMblEAem

Onenka 3ampyOHeHUs. 8 €20 NPUMEHEHUU.

«YIOBIETBOPUTEILHO.

Cpennuii ypoBeHb OIlK-3.1. 3Haem ocHOBHYIO uacmb Mmamepuania Kypca, CHOCOOeH NPUMEHUMb U3VYEeHHbIU

OneHka «xopoioy. mamepuan Ha Npakmuke, UCNbIMbIEAEN He3HAUUmenIbHbvle 3ampyoOHeHUs: 6 peueHul
3a0auy.

Bricokwuit ypoBeHb OIIK-3.1. Iloka3vieaem 2nyboxkoe 3HaHUue U NOHUMAHUE MAmMepuand, chnocobeH NpUMeHUums

OrneHKa «OTIMYHOY. U3YYEHHbIU Mamepuan Ha NPaxkmuke.

YmMmeer

bazoBeIit ypoBeHB OIIK-3.2. Ymeem e6ocnpouzeecmu ne menee 50 % ocnoenozo mamepuana Kypca, OOHAKO
ucnvimvleaem 3ampyOHeHUsi NPU peueHuu NPaKmu4yeckux 3a0au.

Cpennuii ypoBeHB OIIK-3.2. Ymeem pewamv cmanoapmmusie npogeccuonanvuvie 3a0auu ¢ - npumMeHeHuem
NOJYYEHHBIX 3HAHUL, UCNBIMbIGAEN He3HAYUMENbHbIE 3aMPYOHEHUS 8 peuleHUl 3a0aY.

Bricokwuii ypoBeHb OIIK-3.2. Ymeem pewamv cmanoapmuvie npogheccuonanvHvlie 3a0ayu ¢ NpUMEHEHUEM
NOYYEHHbIX 3HAHUL, NOKA3bleaem 21yO0Koe 3HaHue U NOHUMAHUe Mamepuaid, cnocobeH
peuums 3a0a4y npu usMeHeHuu GopmyIuposKu.

Bnaneer
bazoBblil ypoBeHb OIIK-3.3. Cmyoeum 6nadeem OCHOBHbIMU HABLIKAMU MEOPEMU4ecKko20 U NpaKmuyecKo2o

NPUMEHERUA Memooos AHATUMUYECKOU ceomempuu, JAUHEUHOU aﬂ2€6pbl u




Mamemamuyeckozo auanuza. Hmeem HecucmemamuzuposanHvle 3HAHUA OCHOBHBIX
Paz0enos OUCYUNJIUHDL.

Cpennuii ypoBeHb

OIIK-3.3.

Cmydenm 6nadeem 3HAHUAMU B6CE20 U3YYEHHO20 Mamepuand, 61aoeem HABbIKAMU
meopemuuecko2o u NpaKmuiecko2o NPUMeHeHUss Memo008 AHATUMUYECKOL 2eOMempUl,
JIUHENIHOU aneebpvl U Mamemamuiecko2o ananuza. Hcnvimvléaem He3HAuumMenbHble
3ampyOHeHUs. 8 peuleHUU 3a0ay.

Bricokuii ypoBeHb

OIIK-3.3.

Cg0000HO 61a0€em HABLIKAMU MEeOPemuyecKko20 U HNPaKmuyeckoeo npumMeHeHus
Memo0oo8 aHANIUMUYECKOU 2eoMempul, JIUHEeUHOU ancebpvl U Mamemamuyecko2o
amanusa, nokasvieaem 21yO00Koe 3HAHUe U NOHUMAHUE U3VYEHHO20 Mamepuand.
Cmyoenm enadeem KOHYENmMyanbHO-NOHAMULUHBIM ANNAPAMOM, HAYYHLIM SA3bIKOM U
mepmuHono2uell npopeccuoHaIbHolU OesameibHOCMU.




4. MeTtoau4yeckue MaTepUaJibl, ONpeAesaonue Npoueaypbl
OLlECHUBAHUS Pe3yJabTaTOB 00y4eHHsI

3aganus B ¢popme onpoca:

Onpoc wucnonb3yercs Ui TEKYIIEro KOHTPOJS YCIEBAeMOCTH OOYy4aroIMXCs 110
JUCLUIUIMHE B KadecTBE IPOBEPKHM pe3yiIbTaTOB OCBOEGHUs MaTepuasa. KaxIoMmy CTyaeHTy
BbIJIa€TCs CBOM COOCTBEHHBIN, Y3KO CPOpPMYJIMPOBaHHBIN BOIIpoc. OTBET JOKEH OBbITh YETKUM
U KPAaTKHUM, COZEp>KalllMM BCE OCHOBHBIE XapaKTEPUCTUKU ONHUCBIBAEMOro MOHATUA. B cBoeM
OTBETE CTYAEHT JOJKEH IOKa3aTh YMEHHs IPOCIIEKHBATh NPUUYMHHO-CIECACTBEHHBIE CBS3U U
HAaBBIKU PacCyKIEHHUH U JOKa3aTeJIbCTBA.

3aganus B popMe npakTuyecKux pador. PazHoypoBHeBbIe 3a1a4u

[IpakTuyeckas paboTa NUpPEACTAaBISET COOOH KOHTPOJIHHOE MEPONPUSITHE MO0 yuyeOHOMY
MaTepuany KaxJI0u Temsl (pa3zaena) AUCUUIIIMHBI, COCTOSIIEE B MHANBUAYAIBHOM BBIOJHEHUH
00y4JaromuMcsl TPaKTHUECKUX 3aJaHUN Ui OLICHKH MOJTYYEHHbIX 3HAHUW, YMEHUN U BIIaJCHUMA
KOMIETEHIUSIMH, (POPMHUPYEMBIMH 110 JAHHOUN JAUCIUTIIHHE.

BroimonHenue mpakTUYecKUX ~paboOT  SABISETCS CPEACTBOM  TEKYIIEr0 KOHTPOIsS
YCIIEBaEMOCTH OOYYAIOIIUXCs MO AMCUUIUIMHE W MOXET BKIIIOYATh B CeOS CIEAYIOUINE THUIIBI
3aJaHMid: 3aJaHusl TUIIOBOTO BUAAa W 3aJaHHUA TBOPYECKOTO XapakTepa, IO pe3ysbTaraM
BBITTOJIHEHUS TIPAKTUYECKUX 3aJaHuil oOydaromue o(GOpMIISIIOT OTYETHI, COJEpIKAIIUe aHaIN3
MOJIYYEHHBIX PE3yJIbTaTOB M BBHIBOIBI.

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

3ananus B popme onpoca

Tema 1. 3agaum JTMHEITHOT0 NPOrpPaMMHUPOBAHUS

1) Llenp 1 3amaun Kypca.

2) [TocTaHoBKa U K1accUpUKAIM 33a1a4 JIUHEHHOr O MPOrpaMMHUPOBaHHUS.
3) HayganeHoe onopHoe pelieHue.

4) Caoiicta pemenus 3JII1 u o6macTé JOMYCTUMBIX pELIEHU.

5) Anroput™ cumIuiekc-Merona A pemenus 3111

Tema 2. Teopusi ABO/ICTBEHHOCTH.
1) DOKOHOMHUYECKasi UHTEpIpeTalys IBONCTBEHHONW 3ajjaud Ha MpuMepe 3agaduu o0
UCIIOJIb30BaHUH PECYPCOB MPH POU3BOACTBE MPOTYKIIHH.

2) ANTOpPUTM COCTaBJIEHUS 3a7ja4l, IBOWCTBEHHOM 110 OTHOLLIEHUIO K UCXOJHOM.
3) OCHOBHOE HEPABEHCTBO TEOPHUH JIBONCTBEHHOCTH.
4) IlepBast u BTOpass TEOpEMBbI IBONCTBEHHOCTH.

Tema 3. TpancnopTHas 3ajaua.
1) [TocTanoBka TpancnoptHo# 3anaqu (T3).
2) YcnoBue cyiiectBoBaHus peeHus T3.



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

5) Teopema o panre.
6) Kpurepun onTHMaIbHOCTH 0a3HCHOTO PACIIPEACIICHHUS TIOCTABOK.
7) [{uKJTBI.

Tema 4. Boinykiioe nporpaMMHupOBaHuUe.
1) Oco0eHHOCTH 3a/1a41 BBITTYKJIOTO nporpamMmmupoBanus (BIT).
2) Beimykiibie pyHKIINHA.

3) besyciioBHast onTUMuU3aIus.

4) VYcn0BHAS ONTHMH3ALIHS.

5) Oynkuua Jlarpanika u ceuIoBbIe TOUKHU.

6) [pubnmKeHHOE peleHHe 3a/1a4 BBITYKIIOTO IPOrpaMMHUPOBAHUSL.

7) Teopema Kyna-Takkepa.

Tema 5. UncjieHHbIe MeTOAbI ONITUMH3AIMH.

1) MeTo/1b1 TOKMCKA JIOKATBHOTO AKCTpeMyMa GyHKIUI HECKOJIbKUX MEPEMEHHBIX.

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

4) CKOpOCTh CXOJIUMOCTH.

5) Meton KBaipaTUYHOW UHTEPHOJIALUY.

6) Meton HeroToHa.

7) YucneHHbIe METOIbI 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. CdopmynupyiiTe KI1acCHYECKYIO 3a/1a4y ONTUMH3AIUH C N IEPEMEHHBIMH.

2. Kakoit Bua wuMeeT NpOU3BOACTBEHHAs (YHKIUA B: (a) nuneiHOM; (0)
HEJIMHEHHOM 3a71a4e ONTUMU3AIUN?

3. UTo Ha3bIBAIOT JIOKATBHBIM IKCTPEMYMOM (YHKIIMH N MEPEMEHHBIX, 3a/IaHHOM B
HEKOTOpou obyactu?

4. Yto Ha3bIBaAIOT TN100aTBHBIM AKCTPEMYMOM (YHKIIHH N MEPEMEHHBIX B HEKOTOPOI
obmactu D?

5. Kak mocTpouTh TMHUIO yPOBHS MPOU3BOACTBEHHON (PyHKIIMH?

6. Urto Ha3bIBaeTCs MOBEPXHOCTHIO YPOBHS JaHHOW (DyHKIMN?

7. Kax ompesessitorcst craiimoHapHbie TOUKU QyHKIuH F (X7, Xo, ..., Xp)?

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

9. ChopmynupyiiTe  1OCTaTOYHBIE  YCIOBUS  JKCTpeMymMa  (QYHKIHH  JIBYX

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

11. Uto Ha3bIBACTCS ONTUMAIBHBIM PEIICHUEM JTMHEMHOM 3a/1a4i ONTUMHU3ALNHN?
12. Kak moctpouts o00macTe JOMYyCTUMBIX pEIICHUH B JUHEHHOW 3amaue
onrTuMu3anuun?

13. Kaxk onpenensercs ynkuus Jlarpanka; B Kakux 3a7adax OHa UCTIONb3yeTcs?



14.  Yro Ha3bIBAIOT BBITYKJIBIM MHOKECTBOM B N-MEPHOM IIPOCTPAaHCTBE?

15.  Yro Ha3pBalOT BHINYKJIOW JIMHEHHOW KOMOMHAnWeW To4YeK N-MEPHOTo
npocTpaHcTBa’?

16.  Kak onpenenstorcs BbIIYKJIbIE U BOTHYThIE QYHKIIMU N IEPEMEHHBbIX?

17. Kakoii kpurepuil HCHOIB3yeTCS A ONPEACICHUS BBINYKIOCTH (YHKIHMUA N
MePEMEHHBIX?

18. Kakoii reomeTpryecKiii CMbICTT UMEET YCIOBHE BBINYKIOCTH (DYHKIMU OJHOU H
JIBYX TIEPEMEHHBIX?

19.  Cdopmynupyiite 3a1a4y BEIITYKIOTO POrPaMMHUPOBAHHUS.

20. Ilpu Kakux YCIOBMSIX 3aJaya BBIIYKJIOIO HIPOrpaMMHUPOBAaHUS  HMMEET

€IMHCTBEHHOE pelieHue?

3ajaun JMHEIHOro M BBINYKJIOT0 MPOrPaMMHPOBAHUS.
Bapuant Nel

1. CocraButh SKOHOMHUKO-MaTeMaTUYECKYIO MOJieb 3a/lauH.
ToproBasi opraHuzanus IJIaHUPYET PEATU3AMIO MO JBYM TOBAapHBIM TpylIaM, MO KOTOPHIM
BbienieHbl GoHnbl 800ThIC.pyD. U 500THIC.py0. YpOBEHb TPaHCHOPTHBIX H3AEPKEK MO STUM
ToBapaM cocTaBisieT 1% u 2% COOTBETCTBEHHO, YPOBEHb H3JIEPIKEK, CBSI3aHHBIX C XpPaHEHUEM
ToBapoB, — 2% u 1%, ypoBenb npubsuiu — 3% u 2%. IlpeaensHO AOMYCTUMBIE PACXOJIBI,
CBSI3aHHBIC C TMIEPEBO3KON M XpaHEHUEM TOBApOB, paBHBI 25 THIC.py0. U 29 ThIC.py0. C yderom
3aKyIKH TOBAapOB CBEPX BBIJICICHHBIX (OHIOB OMNPEACIUTh ONTHMAIBHYIO CTPYKTYpPY
TOBapo0OOPOTa, 0OECIICUNBAIOIIYI0 OPTaHN3AUN MAaKCUMAIIbHYIO TPHOBLIH.

2. CdopmynupoBaTh yclnoBue, OpH KOTOPOM Touka X N-MEPHOrO IIPOCTPAHCTBA
SIBISICTCS BHITYKIION JTHHEHHOi koMbuHammeii touex X, X@ ... x (O,

3. OnpezienuTh 06IACTh JOMYCTMMBIX pELICHHH JBOWCTBEHHOW 3alauM, eciu
ueneBas QYHKIMS UCXOMHOM 3a/]aull HE OrpaHHYEeHa.

4. [locTpouts Bee GazHCHbIE TOMYCTHUMbIE PEIIEHUs CHCTEMb] OFpaHHYEHHiA

{3X1+XZ_X3 =2,
X1_4‘XZ +X4=5

Bapuant Ne2
1. CocTaBuUTh HKOHOMHKO-MAaTeMaTUYECKYI0 MOJENb 3aJauu. [Ipennpustue
BBIIIYCKAaeT TpHU BHJa u3aenuil. MecsiuHas mporpaMma Bbimycka coctaBisier: 2000 uspenuit
nepBoro Buaa, 1800 uznenuit Broporo Buna u 1500 uznenuit Tpetbero Buaa. s BeImycka
U3JIEMHA MCTIONB3YIOTCS MaTepHallbl, MECSUHBIM pacxoj] KOTOPBIX HE MOXeT npeBbicuTh 61000
Kr. B pacuere Ha 0JJHO M3/e/IMe MEPBOro BUIA pacxoyeTcs 8 Kr matepuana, BToporo suaa — 10
KT, TpeTbero Buja — 11 kr. OnToBas 11eHa oAHOro BUJIa u3zenus nepsoro Buaa 70 y. e., BTOporo
u Tperbero coorBeTcTBEHHO 100 1 90 y. e. Onpenenuts onTUMaNbHBIN IIJIaH BBITYCKa U3ACIUH,
o0ecrieunBarOIIUi TPEINPUITUIO MAKCUMYM BBIPYUKH.
2. Haiitu omeHky uMciaa Oa3MCHBIX JONYCTHMBIX PpEIICHUH 3a7audl JIMHEHHOro
IIPOrpaMMHUPOBaHUs C N IEPEMEHHBIMH, COJIEpKAIEed M OrpaHUYEHUN.
3. Onpenenuts paHr CUCTEMbl OTPaHUYEHUN TPAHCIIOPTHOM 3a7auu, coaep kame 5
nmocTaBIIMKOB U 10 moTpeduTeneil.
4. [TocTpoutsb Bece 0a3uCHBIE TOMYCTUMBIE PEILICHUS CUCTEMBI OTPAaHUYESHU I
—2x1 + 3x, + x3 = 6,
{x1+5x2—x4 = 10.



Bapuant Ne3

1. CocTaBUTh YKOHOMHUKO-MaTEMaTHYECKYI0 MOJIENb 3amavyn. PannoH cocTaBisieTcs
u3 nByx BUn0B npoaykToB (I1; u Il,), B Kaxablil U3 KOTOPBIX BXOJAT MHUTATEIIbHBIC BEIIECTBA
A, B, C. MuHMMalIbHOE CYTOYHOE IMOTpeOJieHne muTaTelibHOro BemiectBa A pasHo 100 en.,
BemectBa B — 80 exn., BemectBa C — 160 en. Llena 1 equnuue: npoaykra I1; cocrasnser 0.2 y.
e., 1 en. mpoaykra II, — 0.3 y. e. KoauyecTBO NUTATEIBLHOIO BEIIECTBA KaXKJ0T0 BUAa B 1 ef.
MIPOJIYKTa IPUBEICHO B TaOIUIIE.

[TuTaTenbHbIe BelleCTBa CopepxaHue MNUTATENILHOTO BEIIECTBA B  €AMHHUIIC
IIPOJYKTa, €.
I, I1,
A 0.1 0.5
B 0.25 0.1
C 0.2 0.4

Onpenenuth ONTUMAJbHBIA PpAllMOH MUTAHHS, CTOUMOCTb KOTOPOTro Oyner
HaUMEHBILIEH.
2. CdopmynnpoBaTh KpUTEpUNl ONTUMAIBHOCTH PELICHHS B 3a/lade MaKCUMU3ALUU
1eNIeBOH (DYHKIIHH.
3. Ompenenuth ycloBHE, MPH KOTOPOM ONTHUMAlbHOE pEIlEHUE JIBOHCTBEHHOU
3a/1a4u SIBJIIETCS BBIPOKICHHBIM.
4. Tloctpouth Bce 6a3uCHBIE JOMYCTHUMbIE PELIICHHS CUCTEMbI OTpaHUYECHUN
X1 — Xy +x3 =4,
{le +x, —x4 = 1.

Bapuant Ne4
1. CocTaBUTh IKOHOMHKO-MATEMAaTHYECKYIO MOJEIb 3a/layu. Panmon nns
MUTaHMS )KUBOTHBIX Ha hepMe COCTOUT U3 IBYX BUAOB KopMoB | u |l. Onun kunorpamm kopma |
crout 70 y. €. ¥ COIEPKUT 2 €1I. )KUPOB, S5 e/1. OENKOB, 2 e1I. yrIeBOAOB, 4 e1. HUTpatoB. OauH
kunorpamm kopMma Il ctout 30 y. e.  u comepxur 4 ef. ;kupos, 3 efl. 0eIKOB, 6 el1. YyrIeBOJIOB,
3 en. nurpatoB. CocTraBuUTh HaubOosee JACLIEBbI pPAlMOH MUTaHUS, O0O0eCIeYNBAIOIIHMA
coJiepKaHue XHUPOB He MeHee 6 ex., OenkoB He MeHee 10 en., yrieBoJoB He MeHee 7 en.,
HUTpPATOB He Ooinee 12 en.
2. Onpenenuth  yciaoBHe, TMpH  KOTOpOM  oOOmias  3afada  JMHEHHOTO
IPOTPaMMHUPOBAHUS UMEET 00JIee OTHOTO ONTHUMAIBHOTO PEIICHHS.
3. Haiitn n3smMeHeHre OLEeHKH CBOOOIHOM KiIeTKH (i, j)B TPaHCIOPTHOM 3aj1a4e, €CIIu
K CTPOKE MaTpHIIbI 3aTpaT A00aBISIETCS MOJOKUTENbHBIN oTeHuan (+1).
4. [Toctpouts Bce Ga3uCHBIC AOMYCTUMBIE PEIICHUS CUCTEMBI OTPAaHUYEHU N
—4x +x, + 2x3 =12,
{ 6x1 + 5x3 — x4, = 30.

HUTepauuoHHbie 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 4,4 6,6
J;:]__ — +
3 5 7 2! 41 6!
X X
V=X—-——+———"+ I=co0s2x:
3 5 7
} = | J—
z=arctgx w=y-2
I _ T .
w=y-—1I X, =0. x, = h=0.057.
0 k=
10——0" .xk:D.:T' h=0.1 =
, 5.
73 233 55 97,
y=l-x+————+ y=2x+ - +
2! 3! 3! 5! 7!
s=pg " z=sh2x:
wW=y—ZIi wW=y-—o.
3.
) o 6.
, 2’y 2% 27y
r=2x— + — +...
? 3! 5! 7! 22xt 2% 2%
, y=1+ + +
z=sin2x; ol 41 6!
wW=y-z z=ch2x
T T T w=y—z
Yg=——. X, =—. h= y=2
# 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 mMunuMyma x* dynkimu f(x) Ha orpeske  [a, b]c Tounocteio €= 107> u
MHUHUMAaNbHOE 3HaueHue f(x™).
IIpuMeHUTH METOABI:
1)  o6rero mowucka;
2)  JencHHS IOIOJIaM;
3)  30JI0TOTO CEUYCHUS;
[ToicunTaTh YMCIIO UTEPALUii, YUCIIO BhrarcieHuid GyHkiun f(X) ¥ CpaBHUTH pe3yIIbTaThI.

3amanue Ne 3.

Haiitn Touky mMuauMymMa x* dyskumn f(x) Ha otpeske [a, b]c Tounocthio £= 107> u
MuHUMabHOe 3HaueHuwe f(x*) (BbIOparh HavyanbHOE TNPHOIIKEHHE Ha OTpeske [a, b])
CIEYIOIIUMU METOJIaMU:

1)  Hsrorona-Padcona;
2)  KBa3suHBIOTOHOBCKHM (C alpOKCHUMAIIUEH MPOU3BOIHOM).

[MogcunTaTh YUCIO UTEpanuii ¥ duciao Beraucienuit ¢yukuuu f(x), f'(x), f'(x); cpaBHUTH

PE3yJIbTaThl.



[a—y

.f(x)zv.‘c‘:" ~2X4- 07 ‘[1;1,5]

o

: r)=toex-2Jsinx, |O;n/ 4
P

W

Cf(x)=1+ X% + e, ;1]

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

N

. filx)= ;.\"? X é.\“) — X, [I,'I_,S]

(=)}

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

|

 f(x)= 5x~’ — 8x°M — 20x, [3;3,5]

8. f(t)— '~ Sx+xiny, [1,5;2]

9. fi{x )— xsin x + 2cav x, |- 5;—4]

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

L f(x)=x°+3x" + 6x- 1, |- 1;0]

12. f(x)= I(?.xln,x—— [031]

13. j‘(\)—\ +2 tl o ‘ [15,2]

4. fix)=———2x°,(3,5:4,5]
S(x) nz [ +,5]

15. fI%)=e" - §" +2x, [- 1,5;-1]



16. fi(x)=x" 5262 1, [- 1;0|

17. fifx)=x" —5x*+ 10x?= 5x, |- 3;=2]

18. f(x)=x° +3x(inx- 1), [0,5;1]

19. f(x)=x"-2x-2cos x, [0,5;1]

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

2. fi(x)=3(5-x)"" + 2x?, [1,5;2]

2. fix)=-x"+3(1+x)[tn (1+ -1}, [- 0,5;0,5]
23. flx)=2+x"+x% —tn (1+ x) - 2xarctg X', |0,5:1]
4. f(x)=x-Inx, [0,1;2]

5. f(x)=x" —sinx, |0;7 /2]

6. fx)=x*+ X+ x+ L [-12]

27. f(x)=-1+x° + &%, |0:1]

28. f(x)=e" + % 0,1;2|

29, f(x)=(x—4) +Inx, [3:3]

30. fi(x)= 4 &, [0_,'1]

3ananue Ne 4.
Pemnth 3a1a4y MHOrOMEpHO#H O€3yCIOBHOM ONTHMH3AIIUH.
Haittn MuanmMyM ¢yskuun f(x) ¢ Tousocteio € = 107>
1)  MeroJoM rpaJHeHTHOrO CIYCKa;
2)  MeroaoM MapkapnTa.
CpaBHHUTh METOIBI, U YEro HAWTH YHCIIO WTEPAIMi, YHCIO BBIYMCICHUN (QYHKIMH 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+xy

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

| e —
f(x)=x +x, +x,+ gm gy

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.
Pemmte 3a1auy MHOrOMEpHOI 0€3yCIIOBHON ONTUMH3AIIHH.
Haittn MuanMy™m ¢yaximn f(x) ¢ Tousocteio € = 1074
1)  wmeromom mrpadHbIX YHKIMH WM METOIOM OapbepHBIX (DYHKIIHUI.
2)  MeToa0M (GaKTOPOB.
CpaBHMTb METO/BI, /Ul YErO HAWTU YUCIIO UTEPALlUi, YMCIO BEIYUCICHUH QYHKIMY 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. o VA - A
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.| f(x)=x3 +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.

f(x)=x{ —6x;+x3.

X+ (x,+4) <9,

3agaHus 1J151 CaMOCTOATEIbHOM PadoThI.

3aganme 1. IlpoBecTn naBe HUTEpaluuu METOJOM HAUCKOPEHIIEr0 CIycka B 3aaaue
HEJIMHEHHOTo MporpamMmupoBanusi 0e3 orpanunueHuil. Haumnas w3 ucxogHoit touku X0 =
(x?, x9) = (0,1) u Haxons oaHOMEpHbIE MUHMMYMBI Ha KaIOH MTepalMi aHAJUTHYECKH,
UCTONB3Yysl HEoOXOIMMOE YCJIOBUE CYIIeCTBOBaHHME »JKcTpemyma. Iloka3aTb Ha rpaduke
HalpaBJICHUs] CIIyCKa M IOCJeN0OBaTeIbHbIE NMPUOIMKEHUS] K TOYKE MHUHUMYyMa. BBIUMCINTH
3Ha4YeHHeE 11eNIeBON (DYHKIIUU B UCXOJHON TOUKE U MOCIEAYIONINX MPUOIIKEHUSX.



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,0,) =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)?
IPY OTPAaHUYEHUSX:

ai1Xq + A12Xo < bll
a21X1+a22x2 < bz,

X1;%, =0

3HavyeHus K03(pPUIneHTOB 1eTIeBOr (YHKIIUU M CUCTEMbI OTPAHUYCHUN:

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
aiq S) 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. /[ByM npeanpusTUSAM Ha OATh JET BbIIENEHBI cpeacTBa B KonudecTBe 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 ocrtaTok CpeicTB
paBeH cootBercTBeHHO ql1(x)=0,8%x, q2(y)=0,3y. Kak pacmnpenenuts cpeacrBa MeEXIy
OpEeANPUITHSIMHU, YTOOBl 0OmMKA goxox Obul HauOosnpmuMm? PemmTs 3amady MeToa0M
JTUHAMHYECKOT0 TPOrpaMMHUPOBAHHUS.

3aganue 4. Haiitu rpaduyecku pelieHue 3aladdl BBIMYKJIOTO MPOrpPaMMHUPOBAHMUS.
CocrtaButh QyHKIUMIO JlarpaHka 1 HAUTH €€ CEUIOBYIO TOUKY.

Z(x1,%3) = 2 — x? — 2x% > max;



x, < 4 —x%;
x1+x221;
x120,x221

Kontponupyemsie kommnerennuu: OITK-1, OIIK-3.
Oyenxa komnemenyutl OCyWecmeasiemcs 8 Coomsemcmauu ¢ maoauyeil 4.

Bonpocsl Kk 3a4eTy ¢ OLeHKOM

1. JIvHeHbIE U HENUHEHWHBIC 3a4a41 ONITUMHU3ALIUH.

2. [ToBepxHOCTH YpOBHS PYHKIMH N IEpeMEHHBIX. JINHUU YPOBHSIL.

3. YcioBHBIN 1 6e3yCIOBHBIN 3KCTpeMyM. [lomycTumas 061acTs.

4, HeobxonuMele ycIioBuUS SKCTpeMyMa MeJIeBON (yHKITHH.

5. Bropoii nuddepennman nenesoit hyakuun. Marpuna ['ecce.

6. JloctaTouHbIE YCIOBUS KCTpEMyMa LeJIeBOM (pyHKIINU.

7. YpaBHEHUs CBSI3U B DKCTpEMaJbHBIX 3a7auax. Meton MHoxkuTenen Jlarpanxka.

8. Brimykiible MHOKECTBA B N-MEPHBIX MIPOCTPAHCTBAX, UX CBOMCTBA.

9. AnreOpanyecKkre U aHATUTUYCCKUE CBONCTBA BBITYKIIBIX (DYHKITHIA.

10.  3agaua BBIIYKJIOTO MPOrPAaMMHPOBAHUSI.

11.  Teomerpudeckuii METOJ PEIICHUS 3329l BBITYKJIOTO POTPAMMHPOBAHHUS.

12.  TlocranoBka 3amauu JmHEWHOTO mporpammupoBanus (3JIII). OOmas wu
KaHOHUYeCKasi OPMBI.

13.  CaoiictBa onopHoro pemenus 3JII1.

14. OO6mias cxema cUMIUIEKCHOTO MeToa pernenus 3J1I1.

15.  CaoiicTBa ONTUMAJIbHBIX PELICHUH 3aa4u JIMHEHHOTO MPOTrPaMMHPOBAHUSI.

16.  Kpurepuii ontumansHocTH pemmenus 3J1I1.

17. [ToHsiTHE ABOMCTBEHHOCTH B JINHEHHOM MTPOTPAMMUPOBAHHH.

18. CBoiicTBa pellIeHn B3aMMHO JBOMCTBEHHBIX 3a/1a4.

19.  TpancmopTHas 3a/1a4a 110 KPUTEPUIO CTOUMOCTH. OTKPBITAst U 3aKPHITAst MOJICITH.

20.  MeToabl TOCTPOCHUS HAYATHLHOTO OTIOPHOTO PEIICHUS TPAHCIIOPTHOM 3a/1a4H.

21.  Kpurtepuu onTUMaNbHOCTH 0a3MCHOTO pEeIIeHHs TPAaHCTIOPTHOMN 3a/Iauu.

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

23.  IlpubmmxeHHOE pelieHre 3a7a4 BhITYKIOTr0 MPOrpaMMHPOBAHUSI.

24.  T'panveHTHBIC METOJbI PEUICHHS 3a7a4 HeTHHEHHOTO MPorpaMMUpOBaHus. MeTo
CIycKa.

25.  Meropa nociie1oBaTeabHOM 0e3yCIIOBHOW MUHUMHU3AIINH.

26.  TlocraHoBKa 3a7a4M BapUAIlMOHHOTO HCYUCIICHUS. Y paBHEHUS Diijiepa.

27.  TlocTpoeHue 3KCTpeMaiel B 3a/1a4aX BapHAIIMOHHOTO UCUUCIICHUSI.

28.  Meroa mrpadHbIX QyHKIHH.

Kontponupyemsie kommnerennuu: OITK-1, OIIK-3.
Oyenka KomMnemeHYyull 0Cyuecmeisiemcs 8 COomeemcmaeuu ¢ maoauyet 4.
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