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1. TACITOPT ®OHJA OHEHOYHBIX CPEJICTB

1.1. O6aacTh NPpUMEHEHU

®onp orieHoUHBIX cpencTB (POC) — HeoTheMIIEMast 9acTh paboYei MPOrpaMMBI
TUCIUTUTNHBL «JIMHEWHOe TpOorpaMMHUpPOBAaHME» W MPETHA3HAYCH IS KOHTPOJS U
OIICHKHM O0pa30BaTENbHBIX JIOCTMXKCHHM CTYIEHTOB, OCBOUBIIUX IPOTpaMMy
JUCITUTUTHHBI.

1.2. llenu u 3a1a4u GoHIA OLIEHOYHBIX CPEICTB

Lenp @®OC — yCTaHOBUTH COOTBETCTBHE YPOBHS MOATOTOBKH 00YYaroIIerocs
tpeboBanmsiv  OI'OC  BO  OakamaBpmaT 1O  HANpaBIEHUIO  MOJATOTOBKH
44.03.04 [TpodeccuonanbHOe 00ydeHHe (IO OTPACsAM), YTBEPXKICHHBIM IMPUKA30M
MunucrepctBa oOpazoBanust U Hayku Poccuiickoit ®enepauuun ot 22.02.2018 r.
Ne 124,

1.3. Ilepeuenbr KoMIeTeHUMIi, (OpPMHUPYeMBIX B TMpoIlecCe OCBOEHMS
OCHOBHOI1 00pa30BaTeJIbHOM POTrPAMMBbI

[Ipouiecc ocBoeHUsT AUCIUIUIMHBI HAalpaBlieH Ha (POPMUPOBAHHE CIEAYIOIIMX
KOMITETEHLIUNA U UHIUKATOPOB UX JOCTUXKECHUS:

Koa mo ®I'OC BO

NuaukaTop Ao0CTHKEHUS

OIIK-9. CnocobeH mMOHUMATh MPUHIIUTIBI
paboThl  COBpPEMEHHBIX HMH(POPMAITMOHHBIX
TEXHOJIOTUH U UCTIONIL30BATh UX IS PEILICHUS
3a71a4 PO ECCUOHATTLHON IeATEIIbHOCTH

OIIK-9.1 3naer: TeopeTUYECKUE OCHOBBI, IPUHIUIIBI

u 3aKOHOMEPHOCTH COBPEMEHHBIX
UH(POPMAIMOHHBIX TEXHOJIOTHIA;

OIIK-9.2 Ymeer: pemarhb 3aJauu
npogeccuoHaTbHON JesITeTbHOCTH C

HCIIOJIb30BAHUEM CIICIIMAJIbHBIX HAYYHBIX 3HAHHUI
NPUHITUIIOB W 3aKOHOMEPHOCTEH COBPEMEHHBIX
WH(POPMAIMOHHBIX TEXHOJIOTHI;

OIIK-9.3 Bnaneer: alropuTMaMM M TEXHOJIOTHUSAMH]

OCYILECTBIICHHS po¢eCCHOHATIBLHOM]
Nearoruyeckod  JesTeIbHOCTH  Ha  OCHOBE
CHEIMAJbHBIX  HAay4YHbIX 3HaHUM B  00jacTy|

UHGOPMaIIMOHHBIX TEXHOJIOTHI

1.4. Dransl popMUpPOBaHUA KOMIIETEHIIMI U CPEICTBA OLlCHUBAHUSA

YPOBHSA UX ¢OPMHUPOBAHHOCTH

Jranbl GpopmupoBanus komnereHunid | Komnerenuun KoHTpo/ibHO-01leHOYHbIEe
cpeacTsa / cnocod oneHnBaHUsI
Paznen 1. Metoapl MUHUMH3AIUHN (YHKITHA OIIK-9 YcTHBIH onipoc. BeimonHenue
OJTHOM TICPEMCHHOIA. MPAKTUYECKUX 3aJIaHHI.
Paznen 2. Meroapl moncka SKCTpeMyMa OIIK-9 YCTHBIH onipoc. BeimonHenune
(GyHKIMI MHOTHX TIEPEMEHHBIX. HPaKTHYCCKUX 3alaHHH.
Paznen 3. DieMeHThI JTHHEHHOTO OIIK-9 YcTHBIN onipoc. BeimoHeHne
MIpOrpaMMHUPOBAHUS. MPaKTUYECKUX 3aJaHUM.
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1.5. Onucanue noka3areJieii popMHUpPOBAHUS KOMIIETEHIM A

Koa xomnereHuuun Pe3yabTarnl choOpMUPOBAHHOCTH
OIIK-9. CnocobeH NoHNMAaTh 3HaeT: METOJbl ONTHMHU3ALUU U MPHUHATUS MPOSKTHBIX
TPUHITAITET PAOOTEI COBPEMCHHBIX pELICHNl; OCHOBHBIX METOAOB TEOPUU YHUCIECHHOU
MH(OPMALIOHHBIX TEXHOIOTHH 1 HENPEPBIBHOW ONTMMH3ALlMM; BOIIPOCOB peaM3aLUU
HCIIOIb30BATh MX NI PCIICHUA 3a/1a9 ONTHMM3AIMOHHBIX AITOPUTMOB € TIOMOLILI0 DBM.

p Oq)GCCHOHaJ'H)HOI/I ACATCIBHOCTH ymeer: CTaBHUTb ONTHUMU3AINOHHY IO 3aaavy )51

pa3zpabaTbiBaTh aJrOPUTM €€ PEIICHHUS; MHCII0JIb30BaTh
METO/Ibl ONTUMHU3ALUU U1 pEIICHUs HAy4YHbIX U
VMHXEHEPHBIX 3a]1a4.

BJaJieeT: METOJAMU MPUHATHS IPOEKTHBIX pPELIEHUN;
OCHOBHBIMM METOJAaMHU PEIICHUsI HENPEPBIBHBIX 3a]a4
ONTHMHU3ALMM; HABBIKAMM pa3pabOTKU U  OTJIAJKU
nporpaMMm i pELICHHs  3aJad  HENpepbIBHOMN
ONTHMHU3ALUH.

1.6. Kputepnu oneHUBaHUS KOMIIETEHIIMH Ha Ppa3HbIX JTamax Mux
(¢popMupoBanus

Bupa yueOHoii padoTbl Kosaun4yecTBo 0as1s10B
PaboTa Ha mpakTHYECKUX 3aHATHIX 48
Kontpoib camocTosiTeIbHON pabOThI 22
3ager 30
Bcero: 100

HakonurteabHasi cucTeMa OlleHUBAHHUS 110 100-0aaabHOM mIKaJIe

YeTbIpexoai- 100- BykBeHHas mkana, coorsercrByiomas 100- Cucrema
JbHas cucTeMa |0alIbHAs 0aJIJIbHOM HIKaJIe OLICHMBAHUA
OLICHUBAHUS Kaaa 3ayeTa
IK3aMeHa
OtnunuHO 90-100 A — OTIIMYHO — TEOPETHUECKOE COICPIKAHNE Kypca

OCBOEHO IOJIHOCTHIO, O€3 MPoOeIoB; HEOOXOUMbIE
MPaKTUYECKHE HaBBIKK Pa0OTHI C OCBOCHHBIM
MaTepuanoM c(hOpMHUPOBAHBI; BCE
[peyCMOTPEHHbIE TPOTPaMMOil 00ydeHHUSI
lydeOHbIe 3a/laHHsI BBITIOJTHEHBI, KAUeCTBO UX
BBITIOJTHEHHS OLIEHEHO YMCIIOM 0ajlioB, OJM3KUM K
MaKCHMaJIbHOMY

Xoporio 83-89  |B — o4eHb XOPOIIIO — TEOPETUICCKOE COJICPIKAHNE
Kypca OCBOCHO TIOJTHOCTHIO, O€3 TIPOOEeIoB;
HEO0OXOUMBIC TPAKTUYECKHE HABBIKA PAOOTHI C
OCBOCHHLIM MAaTCpHaJIOM B OCHOBHOM




c(OPMHPOBAHBI; BCE TIPETYCMOTPEHHBIE
porpamMMmoii o0ydeHus yueOHble 3a1aHus
BBITTOJIHEHBI, KAYECTBO BBITTOJTHEHHS OOJIBIIMHCTBA
13 HUX OLIEHEHO YUCIIOM 0aJljIoB, OJIM3KUM

K MaKCHMaJIbHOMY

Xopouio

75-82

C — X0OpoII0 — TEOPETHYECKOE COIepIKaHue Kypca
OCBOCHO TOJIHOCTHIO; HEKOTOPbIE IPAKTHYECKUE
HaBBIKH Pa0OTHI C OCBOCHHBIM MaTepHAIIOM
c(OopMHPOBAHBI HEAOCTATOUHO; BCE
IPeIyCMOTPEHHBIC IPOTPAMMOI 00ydeHUs
y4eOHbIe 3aJIJaHHsI BBITIOJIHEHBI, KAUeCTBO
BBITTOJIHEHHSI HU OJJTHOTO M3 HUX HE OLIEHEHO
MUHHMMAaJIbHBIM YHUCIIOM 0aJlIOB, HEKOTOPBIE BHIbI
3aJJaHHii BBITTOJHEHBI C OITHOKAMH

Y noBneTBo-
PHUTEIBHO

63-74

D — y10B/I€TBOPUTEIBHO — TEOPETUUECKOE
coJiep>KaHue TUCIUILUIMHBI OCBOEHO YaCTUYHO, HO
npoOesbl He HOCAT CYIIECTBEHHOI'O XapaKTepa;
HE0O0XO0JUMbIE IPAKTHUECKHUE HABbIKU pabOThI

C OCBOEHHBIM MaTEpHUaJIOM B OCHOBHOM
chopmMupoBaHbl; OOJIBIIMHCTBO
IpPeyCMOTPEHHBIX IPOTrPAMMOi 00ydeHuUs
y4eOHBIX 33JaHUI BBINOJIHEHO, HEKOTOPbIE

U3 BBIIIOJHEHHBIX 3a/1aHUH, collepKaT OIIMOKU

VY oBI1€TBO-
PUTENIBHO

50-62

E — nocpenctBeHHO — TeOpeTHUECKOE
CoJ/IepKaHue Kypca OCBOCHO YaCTUYHO;
HEKOTOPBIE MPAKTHUECKUE HABBIKK PAOOTHI

He c(hOpPMUPOBAHBI, MHOTHE MTPELyCMOTPEHHBIE
mporpamMmoi o0ydeHus yaeOHbIC 3aTaHHs

HE BBINOJHEHBI THOO KaYeCTBO BHITIOTHEHUS
HEKOTOPBIX U3 HUX OLICHEHO YHUCIIOM 0aJlioB,
OJIN3KUM K MUHUMAJIBHOMY

3auTeHo

Heynosnerso-
PUTENIBHO

21-49

FX — Hey10BIETBOPUTENBHO — TEOPETHUECKOE
coJiep’KaHue Kypca OCBOEHO YaCTHYHO;
HE0OXO0JUMbIE TPAKTHUECKHUE HABBIKU pabOThI
HEe COPMUPOBAHBI; OOJIBITHHCTBO
MIPElyCMOTPEHHBIX TPOrpaMMOi 00yUueHUs
y4eOHBIX 3a/1aHUI HE BBITMOJIHEHO JINOO KaueCTBO
UX BBIIIOJTHEHUS OLIEHEHO YUCIIOM 0aslioB,
OJU3KUM K MUHUMAaJIbHOMY; TIPU
JIOTIOTHUTEITFHON CaMOCTOSATEIHLHOM padoTe Hal
MaTEpUajIoM Kypca BO3MOKHO MTOBBILLIEHUE
KayecTBa BBIIIOJIHEHHUS YUEOHBIX 3a/1aHUu

Heynosnerso-
PUTETBHO

0-20

F — Hey10BIE€TBOPUTENIEHO — TEOPETHUYECKOE
coJiepKaHne Kypca He OCBOCHO; HEOOXOTUMbIE
MPAKTUYECKHE HABBIKU PAOOTHI

He c()OPMHUPOBAHBI; BCE BHITTOTHECHHBIC yUeOHbIE
3aJaHus coJiepKaT rpyOblie OmnOKH,
JOTIOJTHUTEIIbHASI CAMOCTOSTENIbHAS paboTa Hal
MaTepHaioM Kypca He IPUBEIET K KaKOMY-TTH00
3HAYMMOMY MOBBIIIIEHUIO Ka4eCTBA BBITIOTHEHUS

y4eOHBIX 3aJaHHI

He 3auteno




2. KOHTPOJIBHO-OUEHOYHBIE CPEACTBA

Bomnpocs! A5t QPOHTANBHBIX U HHAMBHUAYAJbHBIX OIPOCOB:

1. B uem cocToUT MaTeMaTUYeCcKas OCTAHOBKA SKCTPEMaIbHON 3a1aun?

2. Ilo xakuM mpU3HAKAM KIACCU(DUIMPYIOTCA 3a/layd MaTeMaTH4eCKOro
IpOTrpaMMHPOBAHUS.

3. CopmynupoBaTh 3a7a4d JTUHEHHOIO, HEIMHEMHOI O, KBaJAPATUYHOTO U
JUCKPETHOTO POTpaMMHUPOBAHUSI.

4. B kakux ciydasx 3ajjaua MaTeMaTHueCKOIro IpOrpaMMHUPOBaHUs HE UMEET
OMPEIECICHHOTO ONTUMAIBLHOTO PEIICHHUS.

5. Onpenenenne MHOromepHol (yHkuuu. [locTpoeHne BekTopa-rpaiueHTa
(YHKIIMM 1 MaTPUILIBI BTOPBIX YaCTHBIX MPOU3BOIHBIX.

5. laTb omnpeneneHue JOKaIbHOTO U II100aIbHOTO 3KCTpEMyMa.

6. Jlath TEOMETpPHUECKYI0 HMHTEpPIIPETAlUIO 3aJauyd MaTeMaTH4eCKOTO
IPOrpaMMHUPOBAHMSL.

7.  CdopmynupoBaTb U TPUBECTH MpPUMEpP 3aJa4d  JIMHEWHOIO
IPOrpaMMHUPOBAHMSL.

8. B dem 3axmtouaercs rpadoaHaIUTUYECKUM METOJ pEIICHHs 3aJaduu
JMHEHHOr0 MPOrpaMMHUPOBaHUS?

9. IlocTtpouTh MaTeMaTHYEeCKyH0 MOJENIb  3aJaud  IUIAaHUPOBAHUS
ONTHUMAJIBHOI'O aCCOPTHUMEHTA.

10. [TocTpouTth MaTEMaTHYECKYIO MOJIEINb " TUETHUECKOH 3a1a4n’.

11. ITocTpouTh MaTEMAaTUYECKYIO MOJIENIb TPAHCIIOPTHOM 3a7a4l OTKPBITOrO
¥ 3aKPBITOTO THIIA.

12. Kakume cymectByroT (OpMbI MaTeMaTHUeCKOW MOJETH 3aJadu
JMHENHOr0 NPOrpaMMHUPOBAHUS U SKBUBAJIEHTHBIE IPE0Opa30BaHusl OAHOU (POPMBI
B JIPYTYIO.

13. Ompenenuth anroputM Metona Kopmana-I'aycca pemieHus CHCTEMBI
JMHENHBIX anredpandyeckux ypaBHEHUH.

14. Omnpenenuth oOmee U 0a3UCHOE PEHICHUS CUCTEMbl JIMHEHHBIX
anreOpanyecKknux ypaBHEHUH.

15. IlpuBectu nmpumep npeodpa3zoBaHus OJJHOKPATHOTO 3aMEILICHUSI.

16. Omnpenenenue 0a3MCHOrO pELIEHUS U OMOPHOIO IJIaHA B CHCTEME
JMHENHBIX anredOpandyecKux ypaBHEHUH.

17. Yto Takoe cuMIIeKCHOE npeoOpa3zoBaHue onopHOro miaaHa. [IpusecTtu
pUMep.

18. ChopmynupoBaTh OCHOBHBIE IIIaTH CUMILIEKC-METO/IA.

19. OnpenenuTh BBIMYKIYyI0 KOMOWHAITUIO BEKTOPOB B IpocTpancTee R".



20. Iloctpouth Ha mnpuMmepe cuUMIUIEKC-Ta0uIy. OnpenenuTs OIEHKU
ONTHUMAJIBHOCTH OTIOPHOTO IUIAHA.

21. B yem cocToUT MpHU3HAK ONTUMAIBHOCTH OMOPHOTO IJIaHA B CUMILIEKC-
Tabnmre?

22. B yeM cOCTOUT MPU3HAK HEOJHO3HAYHOCTH ONTHUMAIbHOIO PEIICHUS B
CUMILIEKC-Tadnuue?

23. B xakom ciyuyae IpUMEHSIOTCA NCKYCCTBEHHBIE Oa3UCHBIC TIEPEMEHHBIC
(M-3amaua)?

24. B 4yeM COCTOMUT NpPHU3HAK MYCTOW OOJACTH JOMYCTUMBIX PEIICHHUH B
CUMILUIEKC-Ta0JIHLIE.

25. JlaTh reoMeTpUUYECKYI0 MHTEPIPETALIIO CUMIUIEKCHBIX TPe0Opa30BaHui.

26. B uyem 3akmouaetrcss MmoauduimpoBanHas ¢opma metrona YKopaaHa-
["aycca?

27. Kak mocTpouTh IBOWCTBEHHYIO 3a/1a4y 110 OTHOIICHHUIO K UICXOIHOM 3a/1a4e
JMHEHHOTO MPOrpaMMHUPOBaHUS?

28. Kak cBsizaHbl oONTHMaJbHBbIE PEIICHUS B3aWMOJBOMCTBEHHBIX 3aj/1a4
JMHEWHOTO IPOrpaMMUPOBAHUS?

29. Kak ompenenuTs mapbl IEpeMEHHBIX UCXOJHOW M JIBOMCTBEHHOW 3a7ad
JMHEWHOTO IPOrpaMMUPOBAHUS?

30. Kak mnpeobOpasyeTcss CHMIUICKC-Ta0NHIIA I COBMECTHOTO DPEIICHHS
B3aMMO/IBOMCTBEHHBIX 33/1a4 JBONCTBEHHBIM CUMILJIEKC-METOA0M?

31. YeMm oTiuuaeTcs ABOWCTBEHHBINA CUMILIIEKC- METO, OT IMTPOCTOI0 CUMILIIEKC-
merona?

32. B yeMm 3axirovaercsi MpU3HaK MyCcTo 00JacTH JOMYCTUMBIX PEIICHUN B
JTIBOMCTBEHHOM CUMILIIEKC-METO 1e?

33. IlocTpouTth TpaHCHOPTHYIO 3a7a4y B TAOTUYHOM (hopMe ¢ onpeieIeHUEM
MOTEHIIUAJIOB CTPOK U CTOJIOIIOB.

34. Kak mocTpouTh OLICHOYHYIO MAaTpHUIly M BBIOpaTh LIUKJ IEpecuera B
TPaHCIIOPTHOM 3a1aue?

35. Kak pemuTh TpaHCIIOPTHYIO 33/1a4y OTKPBITOTO THMA?

36. Kak xmaccudummpoBaTh MapaMeTpUYECKUE 3a7add  JIMHEWHOTO
porpaMMHUpOBaHUSs?

37. Kak mpyUMeHHUTH NBOWCTBEHHBIM CHUMILIEKC-METOJI K MapaMeTPHIECKUM
3agadam’?

38. Kak cBectu JpoOHO-MMHEWHYIO 3a7ady K 3aJaye JIMHEHHOro
IpOrpaMMHUPOBAHHUS?

39. Kakoe mpocTpaHCTBO Ha3bIBaeTCsi N- MEPHBIM  EBKIUJAOBBIM
IIPOCTPAHCTBOM?

40. Kak ompezesnsercss HopMa BEKTOpa M pPacCTOSHUE MEXKIY BEKTOpamu B

€BKJIUJIOBOM IIPOCTPAHCTBE R"?

41. Kak packpbIBaeTCs OnpeaeanTe b MaTpullel A mopsiaka (nxn)?



42. Jlatb ompeneneHne KBaAPaTUYHON (HOPMBI CUMMETPUYECKON MaTPHIIBI
A mopsiaka (nxn)?

43. JlaTh onpenesieHne YHUMOJaIbHON (DyHKIIUH.

44, B uyem cocrour kputepuii  CuibBecTpa  IOJOXHUTEIBHOU
OTpPEeICICHHOCTH KBAJAPATUIHON HOpMBI?

45. Yto Ha3pIBaeTCsi COOCTBEHHBIM BEKTOPOM M COOCTBEHHBIM 3HAYECHUEM
Mmatpuibl A mopsaka (nxn)?

46. CpoiicTBa BEKTOp-TpPaJUEHTa MHOTroMepHOoN auddepeHIpyemMon
byHKIMNA?

47. Jate ompeneneHue maTpuilbl ['ecce M mokaszaTh €€ CBSI3b CO BTOPBIM

noaHeM tuddepenimanom Gyakmun f(X) .
48. HeoOxoauMble U TOCTATOYHBIE yCIOBHS dKcTpemyma ¢ynkiun f (X),

xeR".

49. Kakas ¢ynxuus f(X), xe RHaspBaercs KBaJIpaTUYHON U ee
OCHOBHBIE CBOMCTBA?

50. Ha yem ocHOBaHBI HEOOXOAMMBIC M JOCTATOYHBIC YCIOBHUS IKCTPEMyMa
GbyHKIUH f(x), xeR".

51. Kak mpoBepuTh AOCTaTOYHBbIC YCIOBUS 3KkcTpemyma ¢Gynkuuu f(X),

X € R'momombio MaTpulbl I'ecce, pacKkpbiBas €€ THaroHajabHbIE MUHOPHI?

52. Kak mpoBepuTh AOCTaTOYHBbIC YCIOBUS 3KcTpemyma ¢Gynknuu f(X),

X € RTioMo11b10 cOOCTBEHHBIX 3HAUeHUI MaTpulisl ['ecce?

53. Uro wHasbBaerca (¢yHkumer Jlarpamxka 3amaud  HETWHEWHOTO
IPOrpaMMUPOBAHUS C OTPAHUYECHUSIMUA PABEHCTBAMMU?

54. VYcnoBusa Kyna-Takkepa nasi ompezesieHuss CTallMOHAPHBIX TOYEK
dbynkuuu Jlarpanxka B 3aj1a4e ¢ OrpaHMYECHUSIMH HEPABEHCTBAMU.

55. Kak wucnonb3oBarh YCIOBHE JOIOJHSIOMIEH HEKECTKOCTH IpHU
uccieaoBaHuu cuctemsl yenoBuil Kyna-Takkepa?

56. VYcnoBus Kyna-Takkepa st ompeseneHus CTAllMOHAPHBIX TOYEK
¢bynkuuu Jlarpanxa B 3a/1a4e CO CMEIIAHHBIMU OTPaHUYECHUSIMU.

57. Kak ucnonb3oBaTh noiHblii auddepenunan @yHkuuu Jlarpanxka ans
VCCIIEOBAHNS JOCTAaTOYHBIX YCJIOBUM JKCTpEMyMa B 33Ja4e€ CO CMEIIaHHBIMU
OrpaHUYEHUSIMU?

58. Jlath onpeaenenue yuumoaaiabHou ¢pyukmun f(X), xeR.

59. B uem 3akmiovaercs sBpucTHUYeCKUW anroputM CBeHHa AJjis BbIOOpa
MHTEPBaJIa HEONPEAEIEHHOCTb I GYyHKIUU f(x), xeR?

60. Jlatp kmaccupukanuio u OOIIYI0 XapaKTEPUCTUKY OJHOMEPHBIM



YHUCJIICHHBIM MCTOAaM OIITUMU3AllNH.



61. Kak o1leHUTh NOTPEIHOCTh TOUKH MUHUMYyMa X* (YHKIUU f(x), xeR
B YUCJICHHOM METOJ€ PABHOMEPHOTO IIOUCKa?

62. IToka3aTh HPHUHIMI METOJa ICICHHS OTpPE3Ka IOIojaM Ha MPHMEpe
OJTHOM UTepanuu s QyHKIUH f(x), xeR.

63. B yem npuHIMNUAIBLHOE OTJIWYUE METOJA JEJIEHUs OTpe3Ka U MEeTojaa
JTUXOTOMUU 7151 QYHKITUU f(x), xeR?

64. Ha yem OCHOBaH aJIrOPUTM METOJA 30JO0TOr0 CEeYeHHus s (PpyHKUUU
f(x), xeR?
65. Ha yem ocHOBaH MeTOJ KBaapaTHYHOHN ammpokcumanmu [layamma s

NOMCKa TOYKU MUHUMYMa X* ¢dyHkum f(X), Xe R?
66. Ha kxakoM NOpUHIMIIE OCHOBaH METOJ CPEIHEH TOYKH, KaK METO[
TIEPBOTO TIOPSKA, JUIS f(x), xeR?

67. BbBIMOMHWATH OJHY HWTEpaldio MeTojaoM HbploToHAa Id  (QYHKIUN
f(X)=x%—-8x+12 mpu X, =2.

68. IlosicHuTh 0OIIKME MPUHIMIIBI TOCTPOCHUS YUCICHHBIX METOJOB IS

byHKIMHA
69. latp xinaccuukanmio U o0IIyI0 XapaKTEPUCTUKY YHCICHHBIM METO/IaM

ONTUMHU3ALNHN JIJIs1 PYHKIIAH f(x), xeR".

70. Ha yem ocHoBaH w™eron JedOpMHUPYEMOTO MHOTOTpAaHHUKA JUIS
¢ynxkmun - f(X), xeR".

71. TlosicHUT ¥ TPUBECTH TIPUMEP COMNPSDKEHHBIX  HaIMpaBiICHUMN
oTHOcUTeNIbHO MaTpullsl ['ecce H mopsaka (nxn).
/2. KakoBbl NPUHIUIBI TIOCTPOSHHUS METOJOB TEPBOTO TOPSIKA JUIS

¢ynknum f(x), xeR"?

73. Kak onpenensercs: HampaBlieHWE TOMCKa MUHUMYyMa B MeTosie HproToHa

TS QYHKITUH f(x), xeR"?

/4. B dem 3akiir04aeTcss OCOOCHHOCTh IMOCTPOCHUSI KBa3WHBIOTOHOBCKOTO
metoaa DI s MuHUMU3AUHN (YHKITHUH f(x), xeR"?



TuNOBbIE BAPHAHTHLI IPAKTHYECKUX PadoT
3adaua Ne 1. Tlokaszate, uto Qpynkuus y = x* — 3nx? — n yuumopansHa Ha

npomexyTke [-1;1]
3aoaua Ne 2. B crnedyrowux 3adauax yoeoumscs 6 ynumooarvrocmu gyuxyuit f(X)
Ha ykazauHvlx ompeskax xe[a;b]
a)y =x°>—5x*+n; xe[4; 6]
6) y=x%—nx+xinx; xe[l;2]
B) v =In(n+x?)—sinx;  xe[0;m/4]

3adaua Ne 3. Haiimu naubonvuiee u HaumeHvulee sHavenue QyHKyuu

y = f(x) na ompesxke [a; b].

3
nx
Ay=—+2-n [-41; 6) y=n-32"—n, [-2; 3]

3adaua Ne 4. BeruncnuTe MUHUMAJIbHOE 3HAUEHUE (PYHKIUU Y HA IPOMEXKYTKE

[—4; 3].

a)y =x3—6x%—n;
6) v = nx> — 9x + 3n;
B)y = x* —4x3 — 2n.

3aoaua Ne 5. PemnTe 3a1auy KJI1aCCUYECKAM METOIOM

a)y =x>+5x*+n; xe[—6; 6]

6) v=2x3-3x2—n; xe[-1;2]
3adaua Ne 6. MeTo10M HCKITIOUEHHUSI HMHTEPBAJIOB HAWTH /IS 1IEJIEBON (QYHKITUH

f(x) <O:
a)f(x) =x*—-3x—2n;6) f(x) =x2—2x—n;B) f(x) =3x%>—-20x+n
3adaua Ne 7. Haittu MUHUMYM (PYHKITUH METOJIOM PAaBHOMEPHOTO MPUOIIMKEHUS
a)f(x) =x%—3x —2n,xe[—1;4];
6) f(x) = x* — 2x —n,xe[-2; 3];
B) f(x) = 4x? — 20x + n, xe[1; 6].
3adaua Ne 8. Haittn MUHEMYM (h)YHKITUH METOIOM ITOJIOBUHHOTO JeJICHUS (METO.T

TUXOTOMHUHM) ¢ TouHOCTHIO 0.02.



a)f(x) =x>—-3x—n;6) f(x) =x*—5x—n;B) f(x) = x> — 20x + n.
3adaua Ne 9. Haittu MuHMMyM (YHKITUHM METOIOM 30JI0TOI'0 CEUCHMUSI.
a)f(x) = x?—3x—2n,xe[—1;4];

6) f(x) = x%? —2x —n,xe[-2; 3];

B) f(x) = 4x? — 20x + n, xe[1; 6].

3adaua Ne 10. HaliTu pelieHre UCXOIHOM 3aJ1auM, UCTIOIb3Ys PEIleHUe,

ompezeaeHHoe TpahuIeCKuM METOIOM, TBOUCTBEHHOMU 3a/1a41 U YTBEPKIECHUE TEOPEMBI
3 (0 JOIOJHUTENLHON HEKECTKOCTH):
f(x) = 2xy + 2x, + 13x53 — 6x, = min;

xl_xz_X3+X4S_10,
x1+x2_X3+x4S_4‘,
x=0,j=1,..4

3adaua Ne 11. Pemiuth UCXOHYIO 3a/1auy JIBOUCTBEHHBIM CUMILIEKC-METOIOM

B MOIU(PUIIUPOBAHHONW (OpME U ONpeNeNIUuTh pelIeHruEe JBOWCTBEHHOMN 3a/lauu,
HCIIOJIb3Ysl TEOPEMY O COOTBETCTBUU MEXKAY NEPEMEHHBIMU B3aUMOJIBOVCTBEHHBIX
3a1au:

f(x) = 5x, + 4x, - max;

—x1 +x, =4,
X1 +x, =6,
X1 + Xy > 0,
x, =20, x,=20.
3adaua Ne 12. Victionb3yst HEOOXOUMBIE U IOCTATOYHBIE YCIOBHS
AKCTPEMYMa OIPEIEIUTh HATMYUE CTAIIMOHAPHON TOUYKH U €€ THII CIICAYIOUIeH
byHKINN:
f(x) = 2x2 + 2x2 + 3x2 + x;x, + x,x3 + 2x;x3 — 10x; — 15x, — 8x3

B CBKIIMAOBOM IIPOCTPAHCTBC Rg.

OneHoYHbIEe CPEACTBA VIS IPOMEKYTOUYHOM aTTecTaun (IK3aMeH)

Bomnpocs! it npoBeaeHus arrecTaluu

1. Ilpenmer u 3a1a4u METOJOB ONITUMU3ALIUU.

2. Ponp maTremaTHuecKoro nporpaMMHUpPOBAHUs B PELLICHUH 3324
ONTHUMU3ALINH.

3. .IlocraHoBKa u pa3nuuHble (OPMBI 3aMUCH 3a7a4 JIUHEHHOTO

IIPOTPaMMUPOBAHUS U UX DKBUBAJICHTHOCTb.

OcHoOBHas TeOpeMa JINHEWHOIO IPOrPaMMHUPOBAHMSL.

5. I'paduyeckuii MeTOA peLICHH 3314l TUHEHHOTO IPOTPAMMHUPOBAHUSI.

>



6. OcHoBHas uzesi CUMIUIEKC-METO/1a.

CumMrnekc-Tabaua.

8. Ilpu3Hak oNTHUMaIbLHOCTH OMOPHOTO TIJIaHa 3a/1a4H JIMHEHHOTO
IIPOrpaMMHUPOBAHUSI.

9. VanyumieHue Ha4aJIbHOTO OMOPHOTO TUIaHa 3a7a49u JTUHEHHOTO
MIPOTrPaAaMMHUPOBAHHS C TIOMOIIBIO0 CUMIUIEKCHBIX TTPe00pa30BaHU.

10.TTpu3Hak HEOrpaHUYEHHOCTH 11€TIEBOM (PYHKITUU 33291 JTHHEHHOTO
MpOrpaMMHUPOBaHUSL.

11.ITpn3Hak OECKOHEYHOCTH MHOKECTBA ONTUMAJIbHBIX IJIAHOB 33Ja4H
JMHEWHOTO IPOTrPaMMHUPOBAHMUS.

12. IBolicTBeHHAas 3a/1a4a JUHEWHOTO MPOrPAMMHUPOBAHUSI U €€ TTIOCTPOCHHE
JUTSL 3a]1a4d JIMHEHHOT'O MMPOTPaMMHUPOBAHUSI B CHMMETPUUECKOH (hopme.

13.ITocTpoeHune TBOMCTBEHHOM 3a1a9M JUIS 3a]]a4H JIMHEHHOTO
MIPOrpaMMHUPOBAHMS B KAHOHUYECKOH (opMme.

14. CooTBeTCTBHE MEXIY NEPEMEHHBIMU B3aMHO IBOMCTBEHHBIX 3aja4 U
pelIeHne JBOWCTBEHHOM 3a/1a4H.

15. OcHOBHOE HEPABEHCTBO TEOPHUH JIBOMCTBEHHOCTH U €r0 SKOHOMUYECKAas
WHTEpHpEeTaIus.

16. locTaTo4HbBINA IPpU3HAK ONTUMAIBHOCTH B3aMMHO JBOMCTBEHHBIX 33/1a4
JUHEWHOT0 MPOrpaMMUPOBAHUSL.

17. TeopeMbl TBOMCTBEHHOCTU Y UX SKOHOMHUYECKAsi UHTEPIIpETAIIUSI.

18.TTocTaHoBKa 1 MaTeMaTHYeCKasi MOJIEIIb TPAHCTIOPTHOM 3a/1a4H.

19.TIpu3Hak pa3pemMOoCTH TPAHCIIOPTHOM 3adauH.

20.OTKpBbITast ¥ 3aKpbITast MOJIEIN TPAHCTIOPTHOM 3aJ1a4l UX CBS3b.

21. OGuias xapakTepuCTHKa 3aJ1a4 ONTUMHU3AIUH.

22.1IpuMepsl ONTUMU3AIMOHHBIX 3aa4.

23.IlocTanoBKa 3aga4y ONITUMU3ALIUH.

24 Knaccudukamms 3a1a4 ONTHMHA3AIIAH.

25. [locTaHOBKa pa3IMYHBIX 33/1a4 ONITUMHU3AIIHH.

26.MeTo1bl OTBICKaHUS ONITUMAJIBHBIX PEIICHUH.

27. Metonpl penieHus 3a71a4 Ha SKCTPEMYM KJIACCHYECKOTO aHaIn3a IS
GyHKIUNA OTHOU TTEPEMEHHOM.

~

28. Heobxoaumbie U 1OCTATOUHBIE YCIOBHS dKCTpeMyMa (DYHKIIMH OJAHOU
IIEPEMEHHOM.

29. Metoapl perieHus 3a/1a4 Ha SKCTPEMYM KJIACCUYECKOTO aHaIu3a JIsl
(YHKIMM HECKOJIBKUX NMEPEMEHHBIX.

30. HeoOxoammbie U TOCTATOYHBIE YCIOBHS dKCTpeMyMa (YHKIIMH JBYX
NePEMEHHBIX.

31. YcnoBHbIE 3KCTpeMYMbl GYHKIUHA HECKOIBKUX HEU3BECTHBIX.

32. Meton MHOxuTenen Jlarpanxa.

33. UuncneHHble METOIBI PEIICHUS 3a7a4 OJJHOMEPHOU ONITUMHU3AIUH.

34.MeTo 1 paBHOMEPHOTO ITOMCKa C BO3BPATOM.

35. HucneHHble METO/Ibl PELLIEHUS 3a1a4 OJJHOMEPHON ONTUMU3ALIHH.

36.MeTo/1 30J10TOr0 CEUEHUS.

37. Onucanue 3KOHOMUKO-MAaTeMaTUYECKON MOJIEIH 3a]Ja41 JINHEHHOTO



IPOrpaMMHUPOBAHU.

38. ®opmpbl 3a71a4H TUHEHHOTO MPOTPAMMHUPOBAHUSI.

39.IIpuBeneHue 3aaa4u JIMHEHHOTO IPOrPaMMHUPOBAHNS B KAHOHUYECKYIO
dbopmy.

40. dopmpbl 3a1a4H TUHEHHOTO MporpaMmMmupoBanus. [IpeodpazoBanue
KaHOHHYECKON ()OpMbI B CHMMETPHUHYIO.

41. Ilpumepsl 3a/1a4 JIMHEWHOTO TPOrPAMMHUPOBaHUS. 3a/1a4a IIAHUPOBAHUS
MIPOU3BOJCTBA. 3aJa4ya IUETHI.

42. TIpeobpazoBaHusi OJHOKPATHOTO 3aMEIICHUSI.

43. CuMIIEeKCHBIE TPEOOPa30BaHMUSL.

44. I'paduueckoe pelieHne 3a1a4i JUHEHHOTO IPOrPaMMUPOBAHUS.

45. AnroputMm cuMIuiekc-meroaa. CUMILIEKCHBIE TaOTUIIbI.

46. IlepBoHaYabHBIN OMOPHBIN IJIaH. METO BCIOMOTaTEIbHOM 3a/1auu.

47. TlepBoHavyanbHbIN OMOPHBIN I1aH. MeTo1 HCKYCCTBEHHOIO Oa3uca.

48. JlBoiicTBeHHbIe 3a1aun. [ [puHIIKTT TBOIICTBEHHOCTH.

49. JIBOMCTBEHHBIH CUMILICKC METO/I.

50. TpancnopTHas 3aga4a. MeToapl MOKUCKa OMOPHOro 1aHa. Meroa
MOTEHLIUAJIOB.

51. YucneHHble METOABI PEILIEHUS 33]1a4 MHOTOMEPHON ONTUMHU3ALIUH.

52.Metoa IrpaIueHTHOTO CITyCKa.

53. MeTtoa rpaueHTHOrO HAaUCKOPEHILIEro CIyckKa.

54. MeTto NOKOOPAMHATHOTO CITyCKa.

55. MeTroa HaucKOpeMIero NoKOOPANHATHOTO CITYCKA.

56. MeTop conpsKEHHBIX TPATUCHTOB.

57. IlocTaHoBKa 3aJJa4ll JUHAMUYECKOTO IPOrPaMMHUPOBAHUS.

58. I'eomeTpuyeckast MHTEPIPETAIHS 3aJa4l JTUHAMAYECKOTO
IPOrpaMMHUPOBAHMSL.

59. IIpuHLKIT TOATAHOTO MOCTPOEHUS ONTUMAIILHOTO YIIPaBJIECHUS.

60. YpaBuenue bemnmana.

61. AnropuTM pelieHus 3aja4i 0 MUHUMHU3AUU pacxoja roprovero
CaMOoJIETOM IIPU HaOOpE BBICOTHI U CKOPOCTH.

62. AnropuTM perieHus 3a7aud ONpeAeNeHUs KpaTyaiiiero pacCTOsIHUS 10
3aJITaHHOM CETH.

63. Onpezenenre yHUMOJAIbHOU QYyHKIUY.

64. Onpeaenutb OTPE30K JOKAIU3AUU MUHUMYMa MeTooM PuboHavuu.

65. MeTo/ 30J10TOr0 CEUEHHUS.

66. Perynspu3zoBaHHbBIE METOJBI OJTHOMEPHOTO IMOUCKA.

67. IlpuHuunuanbHast MOJIeIbHASI CXeMa TPaJAUEHTHBIX METO/IOB.

68. YcmoBus cX0IMMOCTH TPUHLIUIIAATHHON MOJEIBHON CXEMBbI TPAJMEHTHBIX
METO/OB.

69. Kak BbIOMpaeTcs HallpaBJIeHUE IOUCKA B TPaJIMEHTHBIX METO/1aX?

70. UtepanmonHas cxema rpaiIu€HTHOrO METO/1a.



