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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb aucuunnuubl: ChopmupoBaTb KoMneTeHUMn obyyatoierocs B 06nacTv NCNOMb30BaHUSA OCHOBHbIX
MaTemMaTU4ecknx 3aKOHOMEPHOCTEN U NMPUMEHEHUS MaTeMaTUYecKnx Mopenen B npodecCuoHarnbHOW AesTeNbHOCTU.
Takke cnocobcTBoBaTb HOPMMPOBAHMID KOMMETEHUUA, ANS YCNELWHOro OBMageHUs KOTOpbIMW HeobXoouMo yMeHue
NOrNYECKN MbICAINTb Y TPAaMOTHO M3rarate CBOW MbICHN.

1.2 3agaum gcuMNInHLI:

* O3HaKOMUTb CTYAEHTOB C OCHOBaMu MaTeMaTUYeCKUX 3HaHUA, HEOOXOAUMbIX ANt PELUEHUS TEOPETUYECKNX U
NpYKnagHbIX 3a4ad B pasnnyHbix obnacTsax AesTenbHOCTH;

* BocnutaTth abcTpakTHOE Nornyeckoe MbllfieHMe U yMeHne CTporo nsnaratbe CBOU MbICNU;

* [pyBUTbL CTyAEHTaM OCHOBHbIE HaBbIKM MCMOML30BaHUA Y4eBHOM 1 cnpaBOYHON NUTEpaTypbl N0 MaTemMaTUke,
a Takke no gucuuninHam, B KOTOPbIX MPUMEHSAIOTCS MaTemMaTU4eckmne MeToabl;

* MoaroToBUTbL CTYAEHTOB K MPaKTUY4ECKOMY NPUMEHEHUIO NOMYYEHHbIX 3HAHWUNA.

1.3 Tpe6oBaHusA K NpeaBapUTeNbHON NOAroTOBKe 06y4aloLerocs:

MpepBapuTenbHas NOAroToBKa NpegnonaraeT co3gaHne OCHOBbI AN OPMUPOBAHUSA KOMMNETEHLMI, YKa3aHHbIX
B M. 2, NPU N3y4eHNN OUCLUMINH:

OucumnnuHa 6asupyeTcsa Ha kKoMneTeHLmMsaX, COOPMUPOBAHHbBIX Ha NpeabiayLlem ypoBHe obpa3oBaHus.

2 KOMNETEHUMUN OBYYAIOLWEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMNIIUHBI

OlMK-1: Cnoco6eH pewaTtb Bonpocbl npodeccuoHanbLHOn AeATeNIbHOCTU Ha OCHOBE eCTECTBEHHOHAYYHbIX U
obLenHXXeHepPHbIX 3HaHUW, MeTOAOB MaTeMaTUYeCKOro aHanusa u MmogenupoBaHus

3HaTb: OCHOBHbIE MOHATUS, 3aKOHbI U anropnTMbl BCeX n3y4aeMbiX pa3gerioB MmateMaTukn
YMeTb: ncnonb3oBatb MaremMatmyeckme 3HaHusa ons peweHna pa3nmyHblX 3agad

Bnapgetb: HaBblkamu NPpUMEeHEeHNA COBPEeMEHHOro MateMaTU4eCKOoro MHCTPyMeHTapua AOnd peleHua npakTu4ecknx
3afad; MnocCTpoeHund, N npuMeHeHua mMaTemMaTuveckmnx MoZenen Ans OLEHKM COCTOSHUS W nporHo3a pas3BuTusa
Npon3BoOACTBEHHbLIX NPOLIECCOB

OlK-8: Cnoco6eH ncnonb3oBaTb aHaNUMTU4YeCKUe Moaesnu Npu pacyeTe TeEXHONOrM4YeCcKMX NnapaMmeTpoB,
napameTpoOB CTPYKTYpPbl, CBOMCTB TeKCTUIIbHbIX MaTepuarnoB u usgenumn

3HaTb: TeopeTMYeckme OCHOBbI METOAOB MaTemMaTM4yecKkoro MOAENMPOBAHUSA, MPUMEHSIEMbIX B LENAX OnMcaHus
napameTpOB TEXHONOrMYECKMX NPOLECCOB

YMeTb: NpUMEHATb MaTemMaTUdeckue MEeTObl pelleHus 3adad OnTUMU3ALMM NpU NMPOEKTUPOBAHUM TEXHOMOMMYECKUX
napameTpoB, NapameTpPOB CTPYKTYpPbl Y CBOWCTB TEKCTUIbHbLIX MaTepuarnos 1 usoenui

BnageTb: MeTogaMuM MatemMaTU4ecKoro MoAenupoBaHus, NMPUMEHUMbIX AMs pacyeToB TEXHOMOIMYECKUX napameTpos,
napameTpoB CTPYKTYPbl, CBOMNCTB TEKCTUMNbHBLIX MATEPUANOB W U3AENWii




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

HavnmeHoBaHWe u cogepkaHve pasaernos,
TEM U y4eOHbIX 3aHATUIA

CewmecTp
(kypc gns 3A0)

KoHTakTHas

pabota

Tlek.
(4acbl)

Mp.
(4achbl)

CP
(4achbl)

MHHOBaL.

dopMbl
3aHATUN

dopma
TeKyLLero
KOHTpoOns

Pasgen 1. OcHoBbI NnHerHon anrebpsbl

Tema 1. Matpuubl ©n onpegenuTenu.
MaTpuubl. CsownctBa matpuu. [encteus
Hag matpuuamn. Onpegenutenn. CBoncTBa
onpegenuTenen. Cnocobbl nogcyeta
onpegenuTenen.

MpakTnyeckme 3aHaTMs: [dencteua Hapg
MaTpuuamu. Cnoco0bbl noacyeTa
onpepenutenen. (Pewenne 3agad)

Tema 2. Tema 2. Cuctembl NUHENHbIX
anrebpanyeckmx YypaBHEHUN. Cucrtemsl
TpeX JMHEWHbIX YpPaBHEHUM C TpeMms
HensBecTHbIMKU, opmynbl Kpamepa, metoa
NOMHOrO UCKITIOYEHUS.

MpakTuyeckme 3aHaTUSA: PelleHne cuctem
NVHENHbIX  anrebpanyeckux  ypaBHEHWN
METOAOM  MOSIHOTO  WUCKMKOYEHUs, MO
dopmynam Kpamepa. (PeweHne 3agay)

nn

03,3

Pasgen 2. BekTopsbl

Tema 3. OnpegeneHune BekTopa. PaBeHCTBO
BekTOpoB. KonnuHeapHble 1 KoMnnaHapHble
BekTopbl.  JlMHEeNHble  onepauun  Hag
BekTopamu. [lpoekuun BekTopa Ha ocu
koopamHaT. 3anucb BekTopa B dopme
npoekunn. basuc.

MpakTnyeckme 3aHATUSA: JInHenHble
onepauun Hag Bektopamu. (PeleHwue
3agad)

7,75

03,3

Tema 4. [MponsBeneHnss  BEKTOPOB.
MponsBeneHnss BEKTOPOB, 3adaHHbIX B
dopme npoekuyun. CkanapHoe, cMeLlaHHoe
N BEKTOPHOE MpOM3BEAEHUNST BEKTOPOB.
OnpepeneHue, cBOMNCTBA.

MpakTnyeckne  3aHATUS:  [lpumMeHeHue
CKansipHOro, CMeLUaHHOro U BEKTOPHOro
npov3BeeHNs BEKTOPOB [ANA pelleHus
npuknagHbix 3agad. (PelweHvne 3agay)

ra

Pasgen 3. AHanutuyeckasa reomeTpus Ha
NSIOCKOCTH

Tema 5. MeTopq KoopaMHaT Ha NOCKOCTU.
CncteMbl  KoOpauHAT  Ha  MJIOCKOCTH,
OCHOBHble  3agauu. MpeobpasoBaHuns
CUCTEM KoopauHar.

MpakTnyeckne 3aHATUs: [lepexogbl B
cucrtemax koopauHat.(PeweHue 3agad)

Tema 6. lNMpsimas Ha NNOCKOCTW.

OcCHOBHbIe ypaBHeHUst NPsIMON. Yron mexay
npsAMbIMW.  YCNOBUS NapannenbHOCTU W”
nepneHanKynsapHOCTU NPSIMbIX.
Mpaktnyeckne  3aHATMA:  [MpumeHeHue
OCHOBHbIX  YpaBHEHWW  npsAMoOM  Ansd
pelueHns 3agaud. (PelueHne 3agad)

3,03




Tema 7. KpuBble BTOpOro nopsigka.
OkpyxHOCTb, annunc, runepbona, napabdona,
UX  KaHOHMYEeCKWe  ypaBHeHud,  rpaduku.
CeorictBa. O6LLee ypaBHEHME KPMBOW BTOPOro
nopsigka.

MpakTnyeckue 3aHATUSA: MocTtpoeHune
pasnu4YHbIX  KPMBbLIX  BTOPOro  Mnopsgka,
HaxoxgeHuwe ux napameTtpoB. (PeweHune
3agay)

Paspen 4. AHanuTuyeckass reomeTpusi B
NpoOCTpaHCTBE

Tema 8. NnockocTb B NPOCTPaHCTBE.
KoopauHatel B npoctpaHcTBe. [1nockocts B

NnpocCTpaHcTBe. YpaBHeHus NIIOCKOCTH,
npoxoasiuen yepes OaHHY0 TOYKY
nepneHAVKynspHo OaHHOMY BEKTOPY,

ypaBHEHWE MIIOCKOCTU, NPOXOAsLLEN Yepes Tpu
AaHHbIe To4kKM, obLlee ypaBHEHNE.
MpakTnyeckune 3aHATUA: MpumeHeHne
ypaBHEHUA MNfIOCKOCTM ANs pelleHus 3agaud.
(PelieHve 3agay)

Tewma 9. NpsaAmas B npocTpaHCTBe.

MpaAmas B MpPOCTpPaHCTBE  Kak  NUHUSA
nepecevyeHuns nnockocten. KaHoHumyeckvne u
napameTpuyeckue ypaBHEHWS NpsIMON.
YpaBHEHUST NPAMOW, NPOXogsaLlen dYepes OBe
3agaHHble Toudku. [psAmasi M nnockoctb B
NpPOCTPaHCTBeE.

MpakTnyeckune 3aHATUSA: MpumeHeHne
ypaBHEHUN nNpsiMOM B MPOCTPaHCTBE AnA
peweHuns 3agad. (Pelwexve 3agay)

Pasgen 5. OuddepeHumansHoe wncducneHune
YHKUMN OJHOW NepeMeHHON

Tema 10. BBegeHMe B MaTemMaTUYECKUMN
aHanus.

MoHaTne nocnepgoBaTenbHocTU. OCHOBHbIE
NoHATUA O yHKuMM. BeepgeHne B aHanus
dyHKUMKM  oAHOW nepemeHHoW. bBeckoHe4vHo
Manble 1 6eCKOHeYHO Oonblune BEeNUYMHLI.
Mpepen dyHkuMn. [llpaBuna BblYMCNEHUSA

npegenos. 3ameuaTernbHble npegensol.
HenpepbIBHOCTb dPYyHKLMN. CeoiicTBa
HenpepbIBHbIX YHKUUNA.

MpakTnyeckue 3aHATUSA: Bbluncnexve

npegenoB  dyHkuun.MccnegosaHne yHKLMK
Ha HenpepbIBHOCTb, MOUCK TO4YEK paspblBa.
(PelieHne 3anay)

Tema 11. OuddepeHumanbHoe ucCHUCTIEHME
YHKUUN OOHOW NepeMeHHOMN.

Onpepenenue NpOn3BOOHOM n ee
reoMeTpuyecKnin CMbICI. Mpasuna
anddepeHUnpoBaHmus. Tabnuua
NPOV3BOAHbBIX. MpownssogHas CNOXHON
dyHKumMmn. TMponsBoAHbIE BbICLUMX MOPSOKOB.
OnpegeneHxwe, npaBsuno BbIUMCIIEHUSI.

Onpegenenve  gudbdepeHumana wn  ero
reoMeTpu4ecknii  CMbICr.  VIHBapMaHTHOCTb
¢opm nepBoro andbdepeHumana.
OuddepeHumansl BbICLUNX nopsaaKoB.
MpunoxeHne K NPUONKEHHBIM BbIYUCIIEHUSAM.
MpakTnyeckme 3aHATUA: Bbluncnexve
NPON3BOAHbIX YHKUNA. MNpumeHeHne
anddepeHumnana yHKUMM K NPUBNMKEHHBIM
BbluMcrieHnsam. (Pelwwexne 3agav)

8 nn
9

O3,K
10 ra
8

03,3,K
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Tema 12. MNpumeHeHne auddepeHLmanbHOro
NCUYNCNEHNS.

OcHoBHble TeopeMmbl  audepeHLmanbHOro
ucuncnenunda. [pasuno Jlonutana wn  ero
npuMeHeHne K pacKpbITUIO
HeonpegeneHHocTen. MiccnegoBaHue pyHKLUK
no nepeo W  BTOPOM  MNPOU3BOOHOWN:
MOHOTOHHOCTb DYHKLMM, KCTPEMYMBbI
dbyHKUMM  (HeoDXxoAMMblE M [OOCTaTOYHbIE
ycnoBus). YCnoBus BbIMYKITOCTU, BOTHYTOCTH,
TOYKM nepernda n aCUMNTOThbI NNIOCKOWN KPUBOW.
MpakTuyeckne 3aHATMs: [NpumeHeHne npasun
Jlonutana gna  BblYUCNEHUA  Npenernos
yHKUMRA. MNonHoe ncenenoBaHme "
noctpoeHve rpacukos dyHkuun. (PelweHune
3agav)

nn

WUtoro B cemecTpe (Ha kypce ansa 3A0)

94,75

KoHcynbTauum 1 npoMexyToyHasa attectaums
(3auver)

Pasgen 6. ®yHKUNN HECKONBbKUX NEPEMEHHbIX

Tema 13. ®PyHKuMM [OBYX W HECKONbKUX
nepemMeHHbIX.

OcHoBHble onpeaerneHuns. MpupaweHve
dyHKUMKN. HacTHble NPOM3BOAHbLIE, YaCTHbIE U
NONHbIN - gnddepeHuman QyHKUUM  MHOIMX
nepemMeHHbIX.

MpakTnyeckne 3aHATUA: BbluncneHne 4acTHbIX
Npou3BoAHbIX PYHKUUIA. [TprMeHeHne nonHoro
andpdepeHumnana dYyHKLMA MHOIUX
nepemMeHHbIX Ans  peleHns MNpakTU4ecKmx
3agay. (PelieHuve 3agay)

Tema 14. J3kcTpeMymbl yHKUMM [OBYX W
HECKOMNbKUX NepeMeHHbIX.

OcHoBHble  MOHATWA.  Heobxogmmble 1
[OCTaTO4YHble  YCrOBUSA CyLLeCTBOBaHUSA
AKCTpeMyMa PyHKLUUN ABYX NEPEMEHHbIX.
MpakTnyeckme 3aHATUS: HaxoxnoeHnue
3KCTPEMYMOB (YHKUNA MHOMMX MNepemMeHHbIX
(PewweHne 3agay)

nn

3,03

Paspen 7. HeonpeperneHHbln nHTerpan

Tema 15. HeonpeneneHHbln MHTErpan uM ero
BblYNCIEHNE.

MepBooGpasHasi N HeonpeaeneHHbIN NHTerparn.
CaolicTBa nepBooGpasHoW. CaolicTBa
HeornpeaeneHHoro NHTerpana, BbiTekawwme 13
onpegenenus. JlnHenHble cBoKcTBa. Tabnuua
WHTErpanos.

MpakTuyeckune 3aHaTus: NMpmumeHeHne Tabnuubl
ONsl  BblYUCMNEHMS MPOCTENLUNX MWHTErpanos.
(PeweHwne 3agay)

Tema 16. OCHOBHbIE KNAcCbl MHTErPUMpPYEMbIX
OYHKUMA.

OCHOBHblIE MeTOAbl MHTErpupoBaHWsA: MeTosq
3aMeHbl NepeMEHHOW, MeTOA MHTErpMpoBaHns
no  4acTaMm, MeTO4  pasfoXeHus  Ha
npoctenwue. CTaHOapTHbIE 3aMEHbI.
MpakTnyeckne 3anaTuA: MNprmeHeHne meTogda
3aMeHbl MNEepeMEHHOW, WHTErpMpoBaHus no
YacTsaM U MeToda pasfnoXeHus Ha npocTenmne
ans BblYMCIIEHUS HeonpeaeneHHbIX
nHTerpanos (PelweHne 3agav)

nn




Pasgen 8. OnpegeneHHbi MHTerpan

Tema 17. OnpepeneHHbIn WHTerpan.
HecobcTBEeHHbIE MHTErpansl.

OnpepgeneHne onpegeneHHoro nHTerpana, ero
CBONCTBA. JInHelnHble CBOMCTBaA
onpegeneHHoro wuHterpana. WHTterpan ¢
nepeMeHHbIM BepxHUM npegenom. dopmyna
HbtoToHa — JlenbHuua. MeTtoabl BblYMCNEHUS
onpeneneHHoro wuHterpana. HecobcTBeHHble
WHTErpanbl.

MpakTnyeckue 3aHATUSA: Bbluncnexmve
onpegeneHHoro nHterpana.(PeweHune 3agaq)

Tema 18. [lpunoxeHunss onpeneneHHoro
WHTerpana.

MpunoxeHns onpegeneHHoOro uHTerpana K
3agavamM reomeTpuu: BblYMCIIEHME NIowagen
nnockux curyp, o6bEMOB Ten MNepeMeHHOro
ceveHnsi. Ob6beM Tena BpalleHus.
MpakTnyeckune 3aHATUSA: MpumeHeHne
ONpedeneHHoro wuHTerpana Aang  pelleHus
npakTu4eckmx 3agad. (PelwweHne 3agav)

Pasgen 9. dnddepeHumanbHble ypaBHEHUS U
psiabl

ra

Tema 19. YucnoBble MHOXeCTBa, OCHOBHble
BuAbl. MHOXECTBO  KOMMMNEKCHbIX  u4ucern,
[EeNCTBUSA C KOMMINEKCHbIMU YMCHaMu.

Tema 20. OuddepeHumnanbHble ypaBHEHWS
nepBoro nopsigka.

Onpegenexune andbdepeHumansHoro
ypaBHeHUs nepsoro nopsigka. OnpegeneHue
peweHus. HavanbHble ycnoBusi. OCHOBHblE
BUabI anddepeHumanbHbIX YypaBHEHWIA:

ypaBHeHUs C pasgeneHHbIMM n
pasgensaowmMMmncsa nepeMmeHHbIMU, NMHENHbIE,
O[HOPOAHbIE.

MpakTnyeckne 3aHATUA: PelueHue

andpdepeHUmnanbHbiX  ypaBHEHUA  NepPBOro
nopsaaka.(PeuleHve 3aaay)

Tema 21. OuddepeHumanbHble YypaBHEHUS
BTOPOro nopsigka.

Onpepenenue andcepeHymnansHoro
ypaBHeHus BTOporo nopsaka. OnpepeneHuve
pelweHns. HavanbHble ycnosBus. Teopema
CYLLECTBOBaHUSI U €QUHCTBEHHOCTU peLUeHMs.
Cnyyaun, gonyckatoLime NOHWKEHUS nopsaka.

MpakTnyeckme 3aHATUSA: Peluenne
andpdepeHumnansbHblX  ypaBHEHUA  BTOPOro
nopsiaka, O0MycKatoLLmX NOHMXEeHne

nopsigka.(PewweHue 3agay)

Tema 22. JluHenHble AuddepeHUmanbHble
ypaBHEHUS BTOPOro nopsigka.

JInHeHble ogHOpOAHBIE W HEOOHOPOAHbIE
andpdepeHumnansHble  ypaBHEHUS  BTOPOro
nopsgka. TeopemMbl O CBOWCTBax peLUEHUN.
Teopembl 06 obOwem pelleHun. YpaBHeHUS
BTOPOro nopsiaka c NOCTOSHHbIMU
KoadpdpuumeHTamu. Metoa pelueHnst MMHENHbIX
O[HOPOAHLIX N HEeOOHOPOAHbLIX YpaBHEHWUA C
NOCTOSIHHLIMW KO3(hpULMEeHTaMu.
MpakTnyeckme 3aHATUA: PelueHne NUHENHbIX
onddepeHumanbHblX  ypaBHEHUMW  BTOPOrO
nopsgka € MOCTOSIHHbIMU  KO3ghdhULMeHTamMum
(PelwweHne 3agay)

0,3,43,K




Tema 23. Yucnosble psgbl.

Onpepenenue
Heobxoaumebin

4Yucnosoro
NPU3HaK

paga.
CXOQUMOCTM.

MpaBuna pgencteus ¢ psgamu. Pagbsl ¢
NONOXUTENbHbIMK  YnieHamun.  [MpusHakn
CXOOMMOCTW.  3HaKOMEepeMEHHbIE  psabl.
Teopema JlenbHuua ans
3HaKo4yepeayLwmnxcs psagos.

MpakTnyeckne 3aHATUA: ViccnepgoBaHue Ha
CXOAMMOCTb 3HaKOMOMOXUTENbHbIX
ymcroBbix psigoB. lNMpyMMeHeHue Teopembl
JNenbuunua ans ncecnegoBaHus
3HaKo4epeayLmnxcst psaoB Ha
cxoammocTb. (PeweHve 3agav)

Tema 24. OyHKUMOHANbHbIE PAAbI.
CTteneHHble pAgb!. OnpepeneHue
cteneHHoro psga. O6nacte C€xoAMMOCTU
cteneHHoro psiga. Teopema Abensa. Paguyc
W MHTepBan CXoOUMOCTW.

Pagbl Tennopa n MaknopeHa. 4 6
MpakTnyeckne  3aHaTus:  HaxoxgeHus
pagMyca W MHTepBana  CXOAMMOCTM
cTeneHHoro psga. PasnoxeHve dyHkuun B
psa Tenmnopa u MaknopeHa. (PeweHue
3agav)

Utoro B cemecTtpe (Ha kypce ans 3A0) 34 51

68

KoHcynbTaumm n npoMexyToyHas

aTTectaumns (Ok3ameH) 2.5

24,5

Bcero koHTakTHasa pa6orta u CP no

172,75
avcuunnuye

187,25

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTvpoBaHue y4eGHbIM NiaHOM He NPefyCcMOTPeHO

5. ®OH[l OLIEHO4HbIX CPELCTB AN MPOBEOEHUSA NMPOMEXYTOYHOW ATTECTALMU
5.1 OnucaHue nokasaTtenen, KpUTepueB U CUCTEMbI OLLEHUBaHUA pe3ynbLTaToB o6yyeHus

5.1.1 NMoka3aTtenun oueHUBaHUA

Kon HanmeHoBaHMe oueHo4YHOoro
MokasaTenu oueHnBaHWsA pe3ynbTaToB 00y4YeHus
KoMMNeTeHuuu cpeacTea
T oysaenas. basenon mateamtn | oo TEOPEME! HlBonpocs  ana - yerioro
P Y pasn ) cobecenoBaHus
OMK-1 PewaeT TunoBble 3agaynM M NpuUMepbl MO OCHOBHbLIM U3y4YaeMbIM BOnpOChI /A7t TECTUPOBAHMS
pasgenam maTemaTuku.
. MpakTnko-opMeHTUpPOBaHHbIE
ObbsiCHAET B3aMMOCBSI3b OCHOBHbIX MaTemMaTU4ecKUx Moaenen u sanaHns
METO/IOB M UX 3HaYeHMe Npu peLleHnn NpakTUYeCcKUX 3aaay.
OnucbiBaeT MeToOMKM pacdeTa TEXHONOrMYeckMx napameTpoB
XapakTepuayo MX%BOVICTEa MaTepuarnoB U U3genumn P Pos Bonpoce AnA yerHoro
P pusytoLL P A cobecenoBaHus
Wcnonb3yeTt HanUTUYECKUn nn T npu n KTUpOBaHUKN
Or1K-8 cnonb3ye aHan ec annapa P poe Qo a Bonpockl anga tectupoBaHus
TEXHOMOMMYECKMX MU UHbIX MapamMeTpoB MaTepuarnos u U3genum
MpakTnko-opMeHTUpPOBaHHbIE
MpuMeHsieT MeTOAMKN pacyeTa TEXHOMNOrMYECKMX NapamMeTPOB U MHbIX sanaHns
napaMeTpoB MaTepuanos 1 U3genun

5.1.2 Cuctema v Kputepum oLeHMBaHUA

Kputepumn oueHnBaHna chopMMpPOBaAHHOCTU KOMMNETEHLIMI

LLikana oueHnBaHus
YcTHOe cobecenoBaHue

MucbmeHHas paboTa

MonHbIN, ncyepnbiBalOWMA OTBET, SIBHO
OEMOHCTPUPYOLLMIA rnybokoe
NMoOHMMaHWE npegmMeTa U LUMPOKYHO
apyouumio B oueHuBaemon obnacTu.
Kputuueckun,

5 (oTnnyHO)




OpMFI/IHaJ'IbeIIZ nogxoa K matepuany.

OTBeT MOMHbIN, OCHOBaHHbIN Ha
npopaboTke BCEX o6s3aTenbHbIX
4 (xopoLwuo) WUCTOYHUKOB  WH(popmauuun. [loaxon K
mMaTepuany OTBETCTBEHHbIN, HO

CTaHOapTHbIN.

OteeTt BOCnpon3BoANT B OCHOBHOM TOJ1bKO

NEKUMNOHHbIEe maTtepuarnsi, 6e3
CaMOCTOSATENbHOMN paboTbl c
peKoMeHa0BaHHON nutepaTypon.

3 (yooBneTBopuTENBHO
(ya P ) [leMoHCTpMpyeT noHWMaHue npeaMeTa B

uenom, 6e3 yrybneHns B geTanw.
MpUCYTCTBYIOT CyLLECTBEHHbIE OLWNOKM MK
npobenbl B 3HAaHUSIX MO HEKOTOPbLIM TEMAaM.

HecnocobHocTb oTBeTUTL Ha Bonpoc 6e3

MOMOLLM aK3ameHaTopa. HesHaHune
2 (Hey#OBNETBOPUTENBHO) | 3HAUYMTENBHOW  YacTM  NPUHLMNUANBHO
BaXHbIX 3MEeMEeHTOB AVNCLUWNINHBI.

MHorouncneHHsle rpybbie owmnoKu.

[leMoHCTpMpyeT noHMMaHve npeaMeTa B

3ayTeHo
uenowm, 6e3 yrnybnexus B getanu.
HecnocobHocTb oTBETUTL Ha Bonpoc 6e3
nomMoLm 3K3ameHaTopa. HesHaHwne
He 3auteHo 3HAQUUTENbHOM  YacTu  MpUHUMNMANbHO
BaXKHbIX 3NeMeHTOB ONCUMNIUHBI.

MHorouncneHHble rpybblie owmnbkm.

5.2 TunoBble KOHTPONbHbIE 3a4aHUs UNU UHble MaTepuanbl, Heo6xoAUMbIE ANsi OLeHKWU 3HaHUIA, YMEHUH,
HaBbIKOB U (MNK) onbiTa AEATENbHOCTU
5.2.1 NepeyeHb KOHTPOSNbHbLIX BONPOCOB

Ne n/n | dopMynnpoBKM BONpOCOB

Cewmectp 1

MprMeHeHNs NOHATUS NPOU3BOAHON ANst UCCefoBaHUS CBONCTB YHKLUNM:
BO3pacTaHue n yobiBaHMe (PyHKLMM
TOUKM 3KCTPEMYMaA
BbINYKNOCTb ee rpadmka
TO4YkM nepermba rpadmka
7] acMMNTOThI (BEPTUKAIBHbIE N HAKMOHHbIE)

MpaBuna JlonuTans packpbiTUs HeonpeaeneHHoCTel

Teopembl Ponnsa u JlarpaHxa, nx reomeTpuyeckuin CMbiCri

MpoussoaHble n anddepeHumarnbl BbICLUMX NOPSALKOB

|_|pOI/I3BOJJ,HaF|, ee onpegenexHune, FeOMeTpI/ILIeCKVIIZ M MeXaHUYECKUIN CMbICTTbI, npasuna Bbl4NCNeEHNA

Mpegen dyHKkumMn. TeopeMbl 0 Npedenax. PackpbiTue HeonpeaeneHHocTeln. 3aMeyaTesibHble npeaensi.

KpuBble BTOpOro nopsigka (3nmumnc, OKpyKHOCTb, rmnep6ona, napabona), X KaHOHWYECKMEe YpaBHEHUS,
CBOWCTBA, YEPTEX.

Yron mexay I'IpFlMOﬁ M NNOCKOCTbHO, YCNOBUA NX NapannesibHOCTU U nepneHanKynAaApHOCTU

Ol N |ojo|lb|jw|N

MpsiMas B NpocTpaHcTee. YpaBHEeHUs NPSIMON B NPOCTPaHCTBE.

[EY
o

Yron mexay niockocTsmMy. YCrnoBusi napannensHOCTV U NeprneHanKynspHOCTY NIIOCKOCTEN

[EnY
[N

MnockocTb B npocCTpaHcTBe. PaanuyHble BUabI YpaBHEHUA NJIOCKOCTU.

[EnY
N

Mpsmaga Ha nnockocTu. Buasl ypaBHEHWU NPSMON.

[EY
w

CKaJ'IFlpHOG, BEKTOpHOE U CMellaHHOe NMpon3BeeHns BEKTOPOB. x reoMmeTpun4eckoe npuroXxXxeHus.

14 dopmynbl Kpamepa.

15
BTOPOrO W TPETLErO NOPAOKOB.

Cemectp 2

16  |DyHKUMM OBYX NepeMeHHbIX (onpeaeneHne, npeaer, HenpepbIBHOCTb)

BekTopbl B reomeTpmyeckon 1 koopanHatHon oopmax. Onpegenenune. Ceorictea. [lenctenst Hag BeKToOpamu.
Cwnctembl NMHENHbIX ypaBHeHUn. COBMECTHbIE U HECOBMECTHbIE cuctembl. Teopema KpoHekepa — Kanennu.

MaTtpuubl n onpegenutenu. OnpegeneHus. Ceowctea. [lenctsusa Hag maTtpuuamu. PackpbiTve onpegenvTenen

17  |9KcTpeMym pyHKUMM ABYX NEPEMEHHbBIX (HEOOXOAMMOE U [OCTaTOYHOE YCIOBUS CYLLIECTBOBaHMS IKCTpeMyMa)




18 HeonpegeneHHbIn nHTerpan (onpegeneHve, CBONCTBa, METOAbI BblYUCINEHNS)

19 OnpepeneHHbIv MHTerpan (onpegeneHune, CBOUCTBA, Teopema o cpegHeM). dopmyna HetoToHa — JlenbHuua.

20 OnpepaeneHHbit nHTerpan. Metoapbl BblUMCIEHNS.

21  |HecobcTBeHHble MHTerpanbl nepeoro 1 BToporo poaos. Onpegenexune. CXxoauMocCTb.

22 MpunoxeHusa onpegeneHHoro uHTerpana. Belumcnexnme nnowagen nnockux duryp

KomnnekcHble uncna. OnpeaeneHue. eicTBns Haa KomnnekcHeiMu Yncnamm. dopmyna Myaspa. opmbl

23
3anncm KOMnNJIeKCHOro Yyncrna.

,Elmd)cbepeHumaanble ypaBHEHUA NepBoro nopsagka, nx OCHOBHbIE BUbI (C pasgenarwmmmMnca n pasgeneHHbIMu

24 _
nepeMeHHbIMN, NMHENHbIe, ogHopoaHble). ObLee peweHne u 3agada Kowwm.

25 JInnenHble gnddepeHumnansHblie ypaBHEHUsT BTOPOro nopsaka ¢ NOCTOSAHHbIMU KO3 duUmMeHTamu

26 Yuncrnoeble psagbl. OnpegeneHne. Ceonctea. Heobxoanmbin NpnaHak CXOANMMOCTMU.

27 anI3HaKVI CXOOUMOCTU 3HAKOMOJIOXKUTENbHbIX U 3HakonepeMeHHbIX PAaoB, abconTHasa cxoaMMOoCTb.

dyHKunoHanbHble pagbl. CTeneHHble pagbl. Obnactb cxogumocTu. Teopema Abens. Paguyc n untepsan

28
CXOOUMOCTH.

29 Pagbl Tennopa n MaknopeHa

5.2.2 TunoBble TeCcToBble 3aAaHNA

TunoBble TecToBble 3agaHnNs HaxoaaTcsa B [NpunoxeHnn Kk gaHHomy P
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agaym, Kenchbl)

TunoBble NPAKTUKO-OPUEHTUPOBAHHbIE 3afaHNs (3aaayn, kencbl) HaxoaaTcsa B MpunoxeHun k gaHHomy P

5.3 MeToanyeckne maTepuansi, onpeaensiowue npoueaypbl oOLeHUBaHUA 3HaHUW, YMEHUI, BNageHni (HaBbIKOB
M (MNKn) NpaKkTMYeCKOro onbiTa AeATENbHOCTH)

5.3.1 YcnoBusa gonycka oby4atoLierocsi K NpoMeXyTo4yHOM aTrecTauum U NopsifoK NMMKBUAALIMKN akafaeMU4eckomn
3a/10/KEHHOCTHN

MpoBegeHne NPOMEXYTOYHOW aTTecTauun perfiameHTMpPoOBaHO JloKanbHbIM HOpMaTtuBHbIM aktom CI6MYMTA
«lMonoxeHne 0 NPoOBEAEHNM TEKYLLIErO KOHTPOISA YCNEBaeMOCTU M NMPOMEXYTOYHOM aTTecTaumm oby4yaroLwmnxcsay»

5.3.2 ®opma npoBeaeHusi NPOMeXyTOYHOM aTTecTaumMm Nno AucCUMninHe

YcTHasa + MucbmeHHas KomnbloTepHoe TecTupoBaHue MHas

5.3.3 Oco6eHHOCTU NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AUCUUNInNHe

* Ha NOAroToBky oTBOANTCA 45 — 60 MUHYT
* Ha oTBeT no 6uneTty n gononHuTenbHble Bonpockl 30 — 35 MUHYT
* MCMOMNb30BaHWe BCMoMoraTenbHON nuTepaTypbl (CNPaBOYHUKOB, KOHCNEKTOB U T.M.) He NPeAyCMOTPEHO

6. YHEBHO-METOOAWYECKOE U UHOOPMALIMOHHOE OBECNEYEHUE OUCLUNIIUHBI
6.1 YuebHas nutepartypa

ABTOp 3arnasue | MN3paTenbcTBO [op n3paHua | Ccblnka
6.1.1 OcHoBHas y4yeb6Hasa nuTepaTtypa
Focnogapukos, A. T1.,|Bbicluasg matematuka. Tom Cankr-MeTen6vpr http://www.iprbooksh
Kapnoga, E. A.l1. JlnHenHas anrebpa. H P yE)' op.ru/71687.html
auMoHarnbHbIN
KapnyxuHa, O. E.,|BektopHas anrebpa. o 2015
M MUWHeparnbHO-CbIpLEBOWN
aHcypoBa, C. E.,|AHanuTuyeckas reometpus 2

yHVBepcuTeT «[ OpHbIN»
"ocnogapukos, A. .
BepesuHa, H. A. Bbicwasa matemartumka . http://www.iprbooksh

CapartoB: HayuHas kHura 2019 0p.ru/80978.html
Mocnogapukos, A. TI1.,|Bbiclias martematuka. Tom http://www.iprbooksh
MBakuH, B. B.,|3. OnemeHThI BblCLLEN Cankr-MeTen6vpr op.ru/71689.html
Kepenuyk, M. A, |anre6psil. WHTerpansHoe POYPI:

9 M HaumoHanbHbIN
Morunesa, Jl. M., [ncuncnerHne dyHKunn ogHom . 2015
"~ MUWHeparnbHO-CbIpbEBOWN

MotaneHko, A. A.,|nepeMeHHoMn " ero HUBEDCUTET < ODHLIY
PomaHoBa, ). C. |npunoxeHus y P P
Mocnopapukos, A. T1.




locnogapukos, A. T1.,|Bbicwias matemaTtuka. Tom 4. http://www.iprbooksh
3auenuH, M. A, |OuddepeHumnansHble op.ru/71690.html
KonToH, I. A.,lypaBHeHns. Psagpl. Psagbl .
Jlebepnes, n. A.|®ypbe u npeobpasoBaHue Cﬁ:K:On:;J?ESéEr'
ObpyyeBa, T. C.|®Pypbe. AnddepeHumanbHoe MMHep:ano-cupbeBon 2015
AkoBnesa, A. A.,|v uHTerpanbHoe ncuncneHune r .
locnopgapukos, A. I, [cpyHKLMIA HECKOJTbKUX YHWUBEPCUTET « OpHbIN>
nepemMeHHbIX. Teopus nons
locnopgapukos, A. T1.,|Bbicwias matemaTtuka. Tom 2. http://www.iprbooksh
BonbiHckaa, W. A.,|Hayano wmartemaTtuyeckoro Camkr-NeTepbypr: op.ru/71688.html
Kapnyxuna, O. E.,|aHanusa. Hau,MOHaanglﬁ )
Ckerko, 0. A.,|QncbdepeHumansHoe o 2015
ObpyyeBa, T. C. |ucuncnenHvne yHkumMn ogHoOM MMHepaano'CF'pbeBgm
locnopgapukos, A. . [nepemeHHon " ero| YHVBEPCUTET «1 OpHBIN>
NPUNOXeHUs
6.1.2 lononHuTenbHasa y4yebHas nutepatypa
KOroea, H. B. Bbicwas MaTemaTuka. H 6 . http://www.iprbooksh
OundbdepeHumnansHblie 0BOCUOMPCK.. op.ru/99175.html
yPaBHeHMs HOBOCVI6VIpCKVIVI“ 2020
rocyaapCTBEHHbIN
TEXHUYECKMI YHUBEPCUTET
LWHapesa, I". B. Bricwwias MaremaTunka Cumdpeponons: http://www.iprbooksh
(nvHeliHas anrebpa) YHMBEPCUTET SKOHOMUKN 1 2020 op.ru/101397.html

ynpaBneHust

6.2 MNepeyeHb npocdheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMALIMOHHO-CNPABOYHbIX CUCTEM
1. TpeHaxep no BbICWeEN MaTemaTuke [OnekTpoHHbIn pecypc]. URL: http://e-math.ru

2. IHdbopmaLumoHHas cuctema « EanHoe okHO focTtyna Kk obpasoBaTtenbHbIM pecypcamy» [ONeKTPOoHHLIN pecypc].
URL: http://window.edu.ru
3. OnekTpoHHO-0MbnunoTevHas cuctema IPRbooks [OnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

6.3 Mepe4yeHb NMULEH3MOHHOIO U CBO6OAHO pacnpoCcTpaHAeMOro NporpaMmMHoOro oéecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHue maTepuanbHO-TEXHUYECKOWN 6a3bl, HEOOXO0AMMOW Ans ocyLlecTBeHMA o6pa3oBaTeNibHOro
npouecca no gucumnnuHe

AyanTtopus OcHalleHue

MynbTuMeauiiHoe obopyaoBaHue, crneumanusnposaHHas Mebenb, Aocka
JlekumoHHas Y A pyA H P A
ayautopus

YyebHas ayautopus

CI'IeLI,I/IaJ'II/l3VIpOBaHHaﬂ mebenb, gocka




MpunoxeHue 1

MpunoxeHune

pabo4en nporpamMmmbl AUCUUNITHDI MaTematuka

HaumeHosaHue 5UCULII7/7UHbI

no HanpasneHunto noarotoBkn _ 29.03.02 TexHONOrmm n NPOEKTUPOBAHNE TEKCTUMbHbIX U34ENnUi
HanmeHoBaHwue Ol (npodmng): Bce npodwmnm

5.2.2 TunoBble TeCTOBbIE 3afaHNA

Ne n/n POpMYNNPOBKM TECTOBbIX 3a4aHUN
1 Tema 1. MaTtpuubl 1 onpepenutenu. leicTBUs Hap MaTpuuamu.
6 -3 0
Mpu kakom 3Ha4eHuud onpegenutens (2 A—2 0]/ =0
0 0 1
1)2; 2)1 3) 0,5; 4)0
2 Tema 1. MaTtpuubl 1 onpepgenutenu. leicTBua ¢ MmaTpulamu.
(-1 2 /1 -1 A .
Ecrim A = ( 0 _5) mB= (3 ) ) To matpuua C=A-2B umeeT Bua;
-3 4\, 3 -4, -3 4\, -3 4
D ) 0 L) o L) e o)
3 Tema 2. Cuctembl NMHENHbIX anreépanvyecknx ypaBHeHUN.
E . . (1 2|1-3
cnn (xg; yo) - PELLUEHME CUCTEMbI NIMHENHBIX YPaBHEHWIA (3 2| 5 ) TO X, — Y, PaBHO
1) -7,5; 2) 0,5 3)-0,5; 4) 75
4 Tema 3. BekTopbl. JInHeHble onepauun Hag BeKTopamu.
[nvHa BekTopa a = 61 — 2] paBHa:
1) 2V10; 2)2V5 3)8; 4)2V2
5 Tema 4. BekTopbl. [IponsBeaeHnsa BekTopoB. [pMMeHeHMe Nnpon3BeAeHUs BeKTOPOB ANs pelueHust
NpuKnagHbIX 3agay
OaHbl BekTopbl a = (—1,2—4) u b= (2,-3,0), Torga ux ckansipHoe Npon3BefeHne paBHo:
1) 5; 2) -6; 3) -8; 4)8
6 Tema 4. BekTopbl. [IponsBeaeHnsa BekTopoB. NpMMeHeHMe NpousBefeHUs BeKTOPOB A pelueHust
NpUKNagHbIX 3agay
Mpu KakoM 3Ha4YeHUn m BekTopbl d = (4;m; —8)u b=(-2—-41) nepneHanKynapHbl?
1)4; 2) -4, 3) 0,4, 40
7 Tema 5. AHanuTU4YecKkasi reomeTpusi Ha nnockocTu. Meton koopauHaT
OaHbl gBe Toukm nnockoctun A (8; -6) n B (-2;4), Toraa cepenmnHa otpeska AB nmeeT KoopanHaThI:
1) (3;-1); 2) (5:-5);  3)(3:1); 4) (3;-5)
8 Tema 6. AHanuTU4Yeckasi reomeTpusi Ha nnockocTu. lNpsimasa Ha NOCKoCcTH




[aHo ypaBHeHVe npamon Ha nnockocTu: 3x — 2y — 1 = 0, Torga yrnoBon KoaULUMEHT 3TON NPSIMON paBeH:

1) 2/3; 2) 3/2; 3) -3/2; 4y -2/3

Tema 6. AHanuTM4YecKasa reomeTpusi Ha nrockocTu. NMpsamasa Ha NNOCKOCTH

. o o 1
YpaBHeHmeM npamMmoun, nepneHgukynAapHou npamon y = ;x — 5, aBngaeTcs

1) y=%x+5;2)y=—2x+5;3)y=—%x—3;4)y=2x—3

10

Tema 7. AHanuTM4YecKasa reomeTpusi Ha nrockocTu. NMpsamasa Ha NNOCKOCTH
KpuBble BTOporo nopsaka.

2 _e)2
[aHo ypaBHeHue runepbonsbl @ - % =1.

Toraa paccTosiHie Mexay ee (hoKycamu paBHO:

1)6; 2)9; 3)3; 4)2V5

11

Tema 8. AHanuTHU4eckas reomeTpusi B npocTpaHcTBe. NNocKocTbL B NpocTpaHCTBe
HopManbHbI BEKTOP NANOCKOCTU x — 2y + 5z — 15 = 0 nmeeT KoopAnHaThI:

1) (1,2;15);  2) (1;-2;5);  3) (-1;2;3); 4) (1;2;-15)

12

Tema 9. AHanuTH4ecKas reomeTpusi B npocTtpaHcTBe. [pAmasa B npocTpaHcTBe

< < +5 -5
HanpasnsioLuii BEKTOp NpsMON f =L==1

3 - nMeeT KoopanHaThl:

1) (1;5;-5); 2) (0;5;-5); 3) (1;-3;2);  4) (2;3;5)

13

Tema 10. OudbdbepeHumansHoe ncumcneHme yHKLUM ogHOM nNepemeHHoWU. BBegeHue B
MaTeMaTU4YeCKUMA aHanus

In(1+x),

Haitn obnactb onpegeneHns yHKUMN y = —

1) (1; 0); 2) (—0;1) U (1; 0); 3) [-1, 1)U (1;0); 4)(—1;1) U (1;00)

14

Tema 10. OudpchbepeHumansHoe ncumcneHme pyHKLUMN ogHon nepeMmeHHon. BBegeHune B
MaTemMaTU4eckuim aHanus

sin7x

- paBeH:
x—0 Sin10x

1) 0,7, 2) -0,7; 3)0; 4)1

15

Tema 10. OudpchbepeHumanbHoe ucumcneHme byHkumMm ogHon nepemeHHon. BBepeHue B
MaTeMaTU4YeCKUn aHanms

0603Ha4MB 0 — BECKOHEYHO Marnyo BENMUYMHY, « - GECKOHEYHO BONMbLUYO BEMMYMHY, C — KOHEYHYIO HEHYMEBYIO

+C
BENMNYUNHY, onpeaennTb, 4emMy paBHO COOTHOLLUEHUE!: OOT

1) 0; 2) ; 3)C; 4) HeonpeOeneHHoCTb

16

Tema 11. OnddepeHumanbHoe ncumcneHme PyHKUUM ogHon nepemeHHown. MpousBoagHas dyHKUUK.

MpounssoagHasa yHKUMKN y = e***3 yveeT BUA;
1) xex*+3 2) 2xe™*3 3) —2xe***34) (x% 4 3)e¥ *3

17

Tema 11. OudpchbepeHumanbHoe ncumcneHme yHkumMmn ogHon nepemeHHon. [lMpousBoaHas pyHKLUK.

MpoussogHasa dyHkuuK y = In(1 — x2) B TouKe x=2 paBHa:




1) %: 2) -3/4; 3) 4/3; 4) 413

18

Tema 11. OudpchbepeHumanbHoe ncumcneHme byHkuMmn ogHon nepemeHHown. NMponssoaHblie n
AandcpepeHumanbl BbICLUNX NOPSAKOB.

n 1
Viex OT PYHKUMN Y = — PaBHa:

1)6/x*; 2)—6/x%; 3)6x*; 4) —6x*

19

Tema 12. NMpumeHeHue andchepeHUnanbLHOro ncHUcneHus

v

"'zfy\ EEE
AN

5
| |
|
|

o
|

®yHKUMA y = f(x) onpeaeneHHa Ha npomexyTke (-5;4). Ha puc. nsobpaxeH rpacuvk dyHkumm y = f'(x).

Torga To4ka MMHUMYMa Ha npomexyTke (-5;4)

1) x=1; 2) x=-3; 3) x=2; 4) x=-5

20

Tema 13. ®yHKUMU ABYX U HECKOJNTbKUX NepeMeHHbIX.

1

O6nacTb onpegeneHus yHKUUN Z = Noerr

Dx2—y2>2920)x>+y2<93)x%2+y2>294)x*—y?>>9

21

Tema 13. ®yHKUMU ABYX U HECKOJNTIbLKUX NEepeMeHHbIX.
Hantn grad(z)dpyHkumm z = arctg(x + y) B Toudke (0; 0):

1)2; 2) -2; 3)0; 41

22

Tema 14. dkcTpeMyMbl (PYHKLMN ABYX N HECKONbKUX NEepPeMEeHHbIX.
Haintu kputnyeckyto Touky pyHKUMM z = 2xy + x2 + y2.

1) (0;0); 2) (1;1), 3) (-1;-1) 4) (2,2)

23

Tema 15. HeonpepeneHHbI HTerpan u ero BblYUCneHue.
MHoXeCcTBO nepBoobpasHbIX pyHKUMK f(x) = i—i nmeet BUA;
1) x+ In|x+ 1| + C; 2) x —7In|x+ 1|+ C;

2
3) x+ 7In|x + 1|+ C; 4)%+8x+€.

24

Tema 15. HeonpegeneHHbIN uHTErpan u ero BblYUCNeHue.

MHOXeCTBO nepBoobpasHbIx dMyHKUMK f(x) = Yx umeeT Bua:

37 3373 437 __3
1) Yx*+¢C, a4¢74c, a3%?+c,® =t e

25

Tema 15. HeonpegeneHHbIN uHTErpan u ero BblYUCNeHue.

KakoB reoMeTpuyeckuin CMbICI onpeaeneHHoro uHTerpana ot gyHkumm y = f(x) B uHTepBane [a,b] B aekapTtosow
cMcTemMe KoopauHaT?




1). OnunHa nuHum y = f(X) B nHTepBane [a,b];
2). MNnowaap durypsl, orpaHu4eHHon nuHmen y = f(x) B uHtepsane [a,b];
3). CpegHee 3Ha4veHune yHkumm y = f(x) B uHTepBane [a,b];

4). NpounssegeHne cpegHero 3HaveHms yHKUMKU B HTepBane [a,b] Ha onuHy nHTepsana.

26

Tema 16. OCHOBHbI€e Knaccbl MHTErpupyembIX (OyHKLUNA.

MHoecTBO nepBoobpasHbiX PYHKUMK f(x) = sin? 3 x

1)§—§sin3x+C; 2);—‘—%sin3x+C; 3)§+%sin3x+C; 4) sin®3x+C

27

Tema 16. OCHOBHbI€e Knaccbl MHTErpupyembiX PYHKLUNA.

Kakon nHTerpan He BblpaxaeTcsi B aneMeHTapHbIX (YHKLMAX?

1). [Z=dx; 2) [xe™*dx; 3)[e™*dx; 4)f cos*2xdx

x+1

28

Tema 17. OnpeageneHHbIn nHTerpan. Heco6cTBeHHbIe UHTErpan.bI.

Kakol 13 npMBegeHHbIX HKe UHTErpanoB siBNAeTcs HecobCcTBeHHbIM, ecnn yHKUMs f(X) - HenpepbiBHA?

1). Jifdx 2) [ feydx  3). [f(dx  4). [ f(x)dx

29

Tema 17. OnpeageneHHbIn nHTerpan. Heco6cTBeHHbIe UHTErpan.bl.

l
Uemy paBeH uHTerpan flw%dx?

1) 1/8; 2) nHTerpan pacxoguTtcs; 3)0; 4)2

30

Tema 18. MpunoxeHus onpeaeneHHOro UHTerpana.

Uemy paBHa nnowagb ourypbl Ha puUcyHke?

1). [, fGdx 2).[)(f(x) — 9(0))dx 3). [, fF()dx — [ p()dx 4). [} f(x)dx — [ p(x)dx

31

Tema 19. YucnoBble MHoXxecTBa. MHOXeCTBO KOMMJIEKCHbIX Yucen

Mogaynb KoMnneKkcHoro uncna z = 2 — 3i paBeH:

W5, 2)13; 3)5 4)V13.

32

Tema 19. YncnoBble MHoXecTBa. MHOXXeCTBO KOMMJIEKCHbIX Yynucen
Ecrm z, =1-1i;z,=4+1i, 70 z, - z, pPaBHO:

1) 5+ 3i; 2)5-3;; 3)3-i; 43

33

Tema 20. OudpcpepeHumnanbHble ypaBHEHUS NepBOro nopsaka.




Kakoe n3 ypaBHeHI/IIZ He ABNnAeTCA p.mcbcbepeHumaanblm ypaBHeHMeM C pasgenarommmMmnca I'IepeMeHHbIMI/I?

d
1) Jy? + 1dx = xydy; 2y =f(0)-gO);

3) ¥y +p()-y=gx); 4) dy—y=ctgxdx
34 Tema 20. QudbcpepeHumnanbHble ypaBHEHUS NepBOro nopsaka.

O6wwmi nHTerpan guddepeHUmnansHOro ypaBHeHus % = xdx nMmeeT BUA:

1 1—xz+C-2 —x2+C-3 —x2+C-4 1 Z+cC

)= =T A =T O = O =

35 Tema 21. OudpchbepeHumanbHble ypaBHEHUS BTOPOro nopsiaka.

OnddepeHumansHbiM ypaBHEHWEM BTOPOro NOpsiAka SBnseTcs:

dy

Dy~ - yitgx = x;2)4y" — 3y’ = 5e*; 3)4y" —3y" + 2y = 5e”; Hx?y? —2xy+1=0
36 Tema 22. JluHenHble audchepeHUManbHble ypaBHEHUA BTOPOro nopsika.

[aHo anddepeHumansHoe ypaBHeHne y" —y' — 6y = 0, Toraa xapakTepucTmyeckoe ypaBHeHne OyaeTt umeTb

BUA!

D6k —k—-1=0; 2Dk*+k+6=0; Dk’+k—-6=0;, DHk*—k—6=0
37 Tema 23. Yucnossble psagbl.

Kakon 13 gaHHbIX psagoB ABRSeTcs CXoaWwmnmes:

1)§: ! 2)i ! 3)§: ! 4)53"

- —3 3=
n=1n n=1n n=1 \/?l n=1

38 Tema 23. Yucnossble psagbl.

NS kakoro U3 cnepyowmx pSAoB BEPHO YTBEPXKAEHME: ecni rlggoun = 0 psiQ AOCTOBEPHO CXOAUTCS:

1)5( ik 2)511 3)i Ly
- = = 3 )
n=1 n n=1 n n=1 \/1? n=1 w




MpunoxeHue 2

MpunoxeHune
pabo4en nporpamMmmbl AUCUUNITTMHDI MaTematuka
HaumeHosaHue OUCLCUHHUHI:I
Nno HanpaBfEHNIO MOATOTOBKU 29.03.02 TexHOMNormm N NPOEKTMPOBAHUE TEKCTUITbHBIX U3OENnin
HanmeHoBaHue Ol (npocuns): BCe npoduau

5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3afaHus (3apayn, Kenchbl)

Ne n/n YCcnoBus TMNOBbIX MPaKTUKO-OPUEHTMPOBAHHbIX 3ag4aHni (3agay, Kencos)
1 Tema 1. MaTpuubl n onpegenuTenu.
_(1 2 _(-1 3
HaHbl oBe matpuubl A = (3 1) mB= ( 1 1).
Tpebyetca Hantu C = A B — 2A.
2 Tema 2. CuctemMbl NIUHENHbIX anredbpanyeckmx ypaBHeHUN.
Cuctema TpEX NMMHENHbIX yPaBHEHUIN C TPEMSI HEM3BECTHBIMU X1, Xo, X3 3a4aHa pacLUMPEHHON MaTpuuen
1 2 1|4
3 =5 3|1}
2 7 -—1I8
TpebyeTcsa: 1)  3anucatb CUCTEMY B KaHOHUYECKOW hopMe (B BUAE CUCTEMbI YPaBHEHUIA),
2) HAaNTW peLleHne 3TON CUCTEMbl METOAOM MOSTHOMO UCKITIOYEHUS,
3) pewnTb 3Ty Xe cuctemy no dopmynam Kpamepa.
3 Tema 4. BekTopbl.
OaHbl BepwnHbl nupamugsl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npuuyém Toukun A, B, C -
BEPLUMHbLI €€ OCHOBaHMS.
CpencTBaMu BEKTOPHOW anredpbl HAUTK:
1)  BeKTOpbl C HA4YanoOM B TOYKe B 1 KOHLIOM B OCTarbHbIX BepLUMHAX NMpaMuabl;
2)  [ONMHY 1 HanpaBnsoLLmMe KOCUHYChI BekTopa BC;
4 Tema 4. BekTtopbl. [Ipon3sBeneHns BeKTopoB
OaHbl BepwinHbl nupamuabl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npu4ém Toukm A, B, C -
BEPLLMHbLI €€ OCHOBaHMUS.
CpeacTBaMu BEKTOPHOW anredpbl HAUTK:
1)  ckansipHoe nNpouaBeneHue BekTopoB BC W BQ;
2)  yron ¢ mexay pé6pamn BC u BQ;
3)  BeKTOpHOE Npou3sBefeHue BeKTopoB BC U BA;
4)  nnowagb OCHOBaHWUS Nupamuabl;
5) 06bEM Npamuabi.
5 Tema 5. MeToa KoopAWHAT Ha NNOCKOCTU

TpeyroneHuk ABC 3agaH ceovmu BeplumHamu: A(5,7);B(8,4)C(3,—3).

Hantu gnuHy BbicoThl h, npoBeaE&HHOM 13 BepLnHbI C.




Tema 6. NMpsAAmMaa Ha NNOCKOCTHU.

TpeyroneHuk ABC 3agaH ceovmu BeplumHamu: A(5,7);B(8,4)C(3,—3).
HanTtu: 1) ypaBHeHue cTopoHbl BC (B oTpeskax Ha 0Ccsix),

2) ypaBHeHMe CTOpoHbl BA (B obwem Buae),

3) yron ¢ mexay ctopoHamun BC u BA,

4) ypaBHeHne megnaHbl BM (C yrnoBbiM KO3 ULMEHTOM),

5) ypaBHeHue BbicoTbl AK (C yrnoBbIM KO3hdULMEHTOM),

6) ypaBHeHue npamon L, npoxoasilen yepes Touky C || BA,

Tema 7. KpuBble BTOporo nopsigka.

YKasaTb TN KpMBOW BTOPOro nopsiaka, HamTu ee napamMeTpbl, caenatb YepTex:

G452 y?
16 9

=1.

Tema 8. NMnockocTb B NpocTpaHCTBe

[aHbl yeTbipe Toukn: A(2,4,6); B(4,7,12);€(6,8,13); D(4,4,8).

Hantu:

1) ypaBHeHue nnockoctn (ABC);

2) yron B mexpay npamon (AD) n nnockocTbto (ABC);

3) ypaBHeHue npsamon (L), npoxoasiwen yepes (-)D L nn. (ABD);
4) yron y wmexay nnockoctbio (ABC) n nnockocTbio (ABD);

5) ypaBHeHue nnockocTn (Q), npoxogswen Yyepes(-) C | nnockoctn (ABD).

Tema 9. lNMpsimasa B npocTpaHcTBe

[aHbl yeTbipe Toukn: A(2,4,6); B(4,7,12);€(6,8,13); D(4,4,8).

Hantu:

1) ypaBHeHue npsamon (AB) B kKaHOHMYeCKoW hopme;

2) ypaBHeHue npsimor (R), npoxoasien Yepes ToukyD napannensHo (AB);

3) Tynou yron a mexay npsmbimu (AB) u (AD), T.e. a = (AB " AD)

10

Tema 10. BBegeHne B mMaTemMaTU4eCcKUn aHanums.

logz(x—1)

Haitn obnactb onpeaeneHns yHKUMN y = —

11

Tema 10. BBegeHue B MaTemaTmueckum aHanus. lNpepensi 1 HenpepbIBHOCTb.

Bbluncnutb npeaernbl, He NOJ1b3yACb NpaBUioM Jlonutans:

x3+3%, x2-x-6 |

2) lim - 3) lim

C€0S 3x—C0S 4x

1) lim—

x-1 \/W 4) l

—2 x2+7x+10’ x—0  xsin3x

12

Tema 10. BBepgeHue B maTemaTtuieckun aHanus. lNpegenbl v HenpepbIBHOCTb.

HainTtun Toukn paspbiBa yHKUMU. [TOCTPOUTL YepTex.




X, x< =2
y=44—x% -2<x<0.
4 —x, x>0

13

Tema 11. OudhdbepeHumanbHoe ncuncneHme GyHKUUM OQHOMN NepemMeHHON.

Monb3ysck dopmynamu anddepeHUMpoBaHns, HaUTU NPON3BOAHbIE CReAYIOWMX (DYHKLUIA:

Ccos x

1)y=m;2).y= 4cos®x;3).y = eV9%; 4)y = x2\/1 — x2.

14

Tema 12. NMpumeHeHne aucdepeHUnanbLHOro UCYMUCIIEHUSA.

HanTtu npegensl, ucnonesys npasuro Jlonutans:

. 1+4x—x* . 1-cos2x
1. lim————; 2. lim ;

X—00 X+3x2+2x%’ x>0 1—-cos 3x’

3. lim =X 4. lim(x+1) e™.

x—+0 Insin 5x’ xX—00

15

Tema 12. NMpumeHeHue audchepeHUNanbLHOro CYUCIEHUS.

HaiiTv nHTepBanbl MOHOTOHHOCTU M 3KCTPEMYMbl DYHKLUMKN Y = x> — 3x% — 9x — 12

16

Tema 12. NMpumeHeHue andchepeHUnanbLHOro CHUCIEHUS.
Haintn HanGonbluee N HauMeHbllee 3HaYeHne PyHKUMN y = x3 — 3x2 — 9x + 35 Ha oTpeske

[-4; 4].

17

Tema 13. ®yHKUMM OABYX U HECKOJNIbLKUX NepeMeHHbIX. YacTHble npon3BoAHbIe.

x 0z 0z
zZ= ln;. [okasaTb, 4To X +5-y =0.

18

Tema 13. ®yHKUMU ABYX U HECKOJNbKUX NepemMeHHbIX. [Ipon3BoagHas No HanpaBneHUO U FPagueHT.

-

- 2
Hantn gradu n ‘;—1; B TOYKEe Mo(l;%;—l), ecnm | =0M,, u= Z;+xz.

19

Tema 14. dkcTpeMyM (hyHKLIMN HECKONBbKUX NepeMeHHbIX.

HainTn skcTpeMyMbl (PyHKLMK  z = 2x — 2y — x2 — y2.

20

Tema 14. dkcTpeMyM (hyHKLIMN HECKONbKUX NEepeMeHHbIX.

HaiiTn HanGonbluee U HaumeHbLUee 3HaYeHus PyHKUMKU z = x2 + 2y + 1 B 3aMKHyTOIN obracTum,
orpanunyeHHon ocsimu 0x, Oy 1 npsmon x+y=3.

21

Tema 15. HeonpeaeneHHbI UHTerpan u ero BbIYUCREeHUe.

Boiumcnutb vHTerpan: [(x* + e*)dx

22

Tema 16. OCHOBHbI€e Knaccbl MHTerpupyembix yHKLUN

earctg(x) 2x+3

x2+3x-10

Bbluncrute: 1. dx;  2.f(x+ De*dx; 3.

1+x2

23

Tema 17. OnpeaeneHHbIN UHTerpan. HecobcTBeHHbIEe UHTErpansbI.

2
Bblumenuts [ In x dx

24

Tema 18. NMpunoxeHus onpegeneHHOro UHTerpana.
BbluncnuTb nnowagb urypbl, OrpaHU4eHHON NIMHUSMA
y=(x—-12%?uny=5-—x2

25

Tema 20. OudpcpepeHumnanbHblie ypaBHEHUS NepBOro nopsaka.




Haitv o6lwuin naterpan ypasHenns ydx + (1 + x*)dy = 0.

26 Tema 20. OudpchepeHumanbHbIe ypaBHEHUS NEePBOro nopsiaka.
HainTtu peleHve ypaBHeHns: y' — %y = x YOOBETBOPSIOLLEE HAYalbHBIM YCIIOBUSIM V)1 =2

27 Tema 21. OudpchbepeHumanbHble ypaBHEHUS BTOPOro nopsiaka.

Haitu yactHoe pelieHne ypaBHeHust (1 + x2)y” — 2xy’ = 0, yaoBneTBopsitoLee HauyarnbHbIM YCNOBUSIM

y|x=1 = O;y’|x=1 =1
28 Tema 22. JlnHenHble gudcbepeHumnanbHbIe ypaBHEHUA BTOPOro nopsiaka.

HaiTtn yacTHoe pelleHne ypaBHeHus, yAOBeTBOPsOLLEee YKkasaHHbIM HavarnbHbIM ycrosusam:  y" — 5y’ +

4y =0, Y|x=0=5' yllx:0=8
29 Tema 22. JlnHenHble gudchepeHumnanbHbIe ypaBHEHUA BTOPOro nopsiaka.

Hantn obuiee pelieHne ypaHeHns y" —3y' + 2y = (34 — 12x)e™™.
30 Tema 23. Yucnossble psagbl.

w n! 1 2! 3! n!

WccnepoBatb CXOAMMOCTb psaa Yooy ==3 + = + = +...+ = +..
31 Tema 23. Yncnossble psagbl.

WccnepoBatb cxoAMMOCTb psiga © (=1)nt % = mf - lnT4 +..+ (=11 % +...
32 Tema 24. dyHKUMOHaNbHbIE pAAbI

HaiTtn nHtepsan n pagmyc cxoaMMmocTh psga

i ! nol +12+13++ ! "+
in(m+2)" 378 150 U Tam+d)”
n=

33 Tema 24. dyHKUMOHaNbHLIE pAAbLI

1-e~%*

Pasnoxntb B pag pyHKUMO y = =
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