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1 BBEQEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb AucCUUNAUHLIL: C¢)OpMVIpOBaTb KOMneTeHumnn O6yLIa}OLLI,eFOC$| B 00Onactu MCNonb30BaHUS OCHOBHbIX
MaTeMaTU4eCKmnx 3aK0HOMepHOCTel7I N NPpUMEHEeHNA MaTeMaTnu4eCKnx mMogernen B I'IpOdJeCCVIOHaJ'IbHOVI aesarenbHocTU. Takke

cnocobcTBoBaTh (*)OpMVIpOBaHI/I}O KOMMeTeHumn, ang yCcnewHoro osliageHna KOoTopbiMU Heobxoanmo YMEHUNEe norn4yecku
MbICJITUTb U TPaMOTHO MU3naratb CBON MbICIN.

1.2 3agaum AUCUUNNUHBI:

* O3HaKOMUTb CTyJEHTOB C OCHOBaMW MaTeMaTU4eCKUX 3HaHWW, HeoOXOAMMBIX AMS PelleHUs TeopeTUYEeCKUX U
NpUKNagHbIX 3a4ay B pa3nuyHbIx 06nacTsax 4esTenbHOCTY;

» BocnuTaTb abcTpakTHOe nornyeckoe MbllieHne 1 YMeH1e CTPOro nanaraTe CBOW MbICHK;

* MpuBNUTb CTyAEHTaM OCHOBHblE HaBbIKM UCMONb30BaHNS YYeOHOM 1 CMpaBOYHOW NUTepaTypbl MO MaTtemaTtuke, a
Takke No AUCUMNIMHaM, B KOTOPbIX MPUMEHSIIOTCS MaTeMaTUieckme MeToabl;

* [oaroToBUTL CTYAEHTOB K NPaKTUYECKOMY NPUMEHEHUIO NOMYYEHHbIX 3HAHWA.

1.3 TpeboBaHuA K NpeaBapuTeNbLHOM NOAroToBKe Ooby4aloLllerocs:

MpeaBapuTensHasi NOAroToBKa NpeArnonaraeT co3faHne OCHOBbI A5 POPMUPOBAHUS KOMNETEHLMIA, YKa3aHHbIX B M.
2, Npy N3y4eHUN AUCUUNIINH:

OucumnnuHa 6asvpyeTcs Ha KOMMNETEHLMSAX, COOPMUPOBAHHLIX Ha NpeablayLeM ypoBHe 06pasoBaHus.

2 KOMMNETEHUMUN OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLIUMIINHDI

OlNK-1: Cnoco6eH pewaTtb BOonpocbl NpodecCMoHanbLHON AeATeNbHOCTN HA OCHOBE eCTECTBEHHOHAY4HbIX U
06 EenHKXeHePHbIX 3HAaHUM, METO0B MaTeMaTU4YECKOro aHan1M3a u MmoaenupoBaHus

3HaTb: OCHOBHbIE NMOHATUSA, 3aKOHbI U anropmuTtMmbl BCEX U3yvaeMblX pa3gennoB MaTeMaTukmn

YMeTb: Mcnonb3oBaTb MatemMaTuyeckne Mogenun, npuMeHsieMble NpU KOHCTPYMPOBAHUM MPOMBILSIEHHO XYOOXECTBEHHbIX
n3genun.

BnapeTb: maTtematnyeckummn metogamm pacyeTa n aHanunaa mMogenen npu KOHCTpynposaHnn n3genun.

OlK-8: CnocobeH ncnonb3oBaTb aHANIMTUYECKUE MOAEsNM Npu pacyeTe TeXHONOrM4ecknx napameTpos,
napamMeTpoB CTPYKTYpbl, CBOMCTB XyA0XeCTBEHHbIX MaTepuanoB U Xy[0XXeCTBeHHO-NPOMbILLNEHHbIX 06HEKTOB

3HaTtb: 6a3oBble anropnTtMbl 1 METOAbI pacyHeTa TEXHONTOrM4eCKnx napameTpoB Npu npon3BoacTee nsgenun XyOOXeCTBEHHOIro
N XyOoXXeCTBEHHO-NPOMBbILUNIEHHOIo Ha3Ha4YeHus.

YmeTb: MogepHMn3npoBsaTb U TpaHCd)OpMVIpOBaTb cyulecTeytoLine MeTodbl aHanmsa u pacyeTa TeXHOJI0rM4eCcknx napameTpoB.

Bnapgetb: meTogamun n mMeTogmMKkamu aHanuaa, pacyeTa n mogenmpoBaHUA TeXHONOrm4ecknx npoueccoB npu npomn3soncTtee
nsgenum XyOOXXeCTBEHHOIo 1 XyaoXXeCcTtBeHHO-NMpPOMbILLJTIEHHOIro Ha3Ha4eHnA.

3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNUHE

O |KoHTakTHas

o < |paboTa

5@ WHHOBaL, dopma

HanmeHoBaHue 1 cogepxaHue pasgenos, g = CP
- = dopmbl TekyLlero
TEeM N y4eOHbIX 3aHATUI s INek. Mp. (4achbt) .

o8 3aHATUI KOHTpOns

S (vachl) | (vachr)

Pasgen 1. OcHoBbI NMHENHON anredpsbl

Tema 1. MaTpuupl 1 onpegenutenu.
MaTpuubl. CBonctea matpuu,. [lenctems Hag
maTtpuuamu. Onpegenutenun. CeoncTtsea
onpegenutenen. Cnocobbl nogcyeta
onpeaenuTenen.

MpakTunyeckme 3aHaTUS: Jencteua Hag
mMaTpuuamu. Cnocobbl nogcyeTa
onpegenutenen. (PeweHne 3agay)

1 0,03
Tema 2. Cuctembl NMIUHENHBbIX

anrebpanyeckmx ypaBHeHUNn. CuctemMbl Tpex
NNHENHbIX YPaBHEHN C TpeMS
HeunsBecTHbIMU, opmynbl Kpamepa, meTton
MOMNHOrO UCKMIOYEHUS. 2 4 8 un
lMpakTuyeckme 3aHAaTUSA: PelueHne cuctem
NVHEeNHbIX anrebpanyecknx ypaBHeHWN
METOLOM MOJTHOIO UCKITHOYEHMS, MO
dopmynam Kpamepa. (PelweHne 3agav)




Pasgen 2. BekTopsbl

Tema 3. Onpenenexne BekTopa. PaBeHCTBO
BEKTOpPOB. KonnunHeapHble 1 koMnnaHapHble
BeKTopbl. JInHenHbIe onepaunn Hag,
BekTopamu. MNMpoekuun BekTopa Ha ocu
KoopauHaT. 3anuck Bektopa B hopme
npoekunn. basuc.

MpakTtnyeckme 3aHATUSA: JINHENHbIE
onepauun Hag BekTopamu. (PelleHne 3agav)

Tema 4. lNponsBeaeHnsa BEKTOPOB.
lMpounsBeneHns BEKTOPOB, 3aaHHbIX B
dopme npoekuunn. CkansipHoe, cMeLlaHHoe U
BEKTOPHOE NPOM3BEAEHUS BEKTOPOB.
OnpepgeneHune, ceowcTBa.

MpakTuyeckue 3aHaTuS: NpumeHeHne
CKansipHOro, CMeLLaHHOro 1 BEKTOPHOIo
npou3BeaeHnsi BEKTOPOB Afs peLleHuns
npuknagHbix 3agad. (PeweHne 3agav)

7,75

Pasgen 3. AHanutnyeckasi reomeTpus Ha
NMMAOCKOCTH

ra

OK

Tema 5. MeTopq KoopAaMHaT Ha NIOCKOCTU.
Cucrtembl koopaMHaT Ha MIOCKOCTH,
OCHOBHble 3agaun. lNpeobpasoBaHMs CUCTEM
KoopauHar.

MpakTnyeckme 3aHaTus: MNMepexoabl B
cuctemax koopauHat.(PelweHuwe 3agay)

Tema 6. NMpsimas Ha NNOCKOCTW.

OCHOBHbIE ypaBHEHUSA NPSIMON. Yron Mexay
NpSAMbIMW. YCIOBKSA NapannensHocTv
nepneHanKynapHOCTU NPSIMbIX.
MpakTuyeckue 3aHaTUSA: NpuMmeHeHne
OCHOBHbIX YPaBHEHUI NPSIMON ANSA peLleHns
3apad. (PeweHue 3agay)

10

03,0

Tema 7. KpuBble BTOporo nopsigka.
OkpyxHOCTb, annunc, runepbona, napabona,
NX KAHOHMYECKME ypaBHEHMS, rpachmku.
Ceoricta. O6Liee ypaBHEHME KPMBON
BTOPOro nopsigka.

MpakTnyeckne 3aHaTua: MNMoctpoeHne
pasnmn4YHbIX KpMBBLIX BTOPOro Nopsaka,
HaxoxaeHue nx napameTpos. (PeleHune
3agaud)

Paspen 4. AHanuTtnyeckas reomeTpus B
NPOCTPaHCTBE

10

nn

Tema 8. lNnockocTb B MPOCTPaHCTBE.
KoopauHatel B npocTpaHcTse. nockocTb B
NPOCTPaHCTBE. YpaBHEHUS MIOCKOCTN,
npoxoasien yepes AaHHY TOYKY
nepneHavKynsapHo JaHHOMY BEKTOPY,
ypaBHeHMe MrocKoCTU, NPOXoAsLLen Yepes
TPY AaHHble TOYKK, obLLee ypaBHeHMe.
lMpakTnyeckune 3aHatus: NpumeHeHne
YpaBHEHWUI NITOCKOCTU AN1A peLleHns 3aaau.
(PelwweHune 3apay)

Tema 9. lNpsimas B NpOCTpaHCTBE.

Mpsimas B NpOCTpaHCTBE Kak NMMHUSA
nepeceyeHuns nrockocten. KaHoHnyeckme n
napameTpuyeckne ypaBHeHUs NPsMOWN.
YpaBHeHMs NpsiMOr, NPOXOASLLEN Yepes ABe
3aflaHHble TOYKW. [1psimMasa 1 NNOCKOCTb B
NpOCTpaHCTBe.

MpakTuyeckune 3aHaTus: MNMpumeHeHne
ypaBHEHU NPAMON B MPOCTPaHCTBE AN1A
pelueHus 3agad. (PelwweHune 3agay)

10

10

ra

0,03




Pasgen 5. JnddepeHunanbHoe ncuncneHune
dyHKUUN OOHOWN NepeMeHHON

Tema 10. BBegeHne B maTeMaTU4ECKUN
aHanma.

MoHaTue nocneposatenbHOCTU. OCHOBHbIE
NoHATUSA o byHKLMK. BBeaeHne B aHanus
OYHKLMKN O4HOM nepeMeHHon. beckoHe4vHo
Marnble 1 6eckoHeYHO 6onbLIne BENUYUHBI.
Mpegen dyHkuun. MNMpasuna BblYUCIEHMUS
npeaenoB. 3amevaTerbHble Npeaensl.
HenpepblBHOCTL (hyHKLUMK. CBOCTBA
HenpepbIBHbIX QYHKLUNA.

MpakTuyeckue 3aHATUSA: BblumcneHune
npeaenoB dyHKkuun.MccnegosaHne yHKLMK
Ha HenpepbIBHOCTb, MOUCK TOYEK pa3pbiBa.
(PewweHwne 3apay)

Tema 11. QuddepeHumansHoe ncuncrneHmne
OYHKLMKN O4HOV NEepEeEMEHHOMN.
OnpepneneHue NnponsBogHON N ee
reomeTpuyeckmi cmbichn. MNpasuna
anddepeHuupoBaHms. Tabnuua
npou3BoaHbIX. [Mpon3BogHas CrnoXxHom
dbyHKLMK. [PON3BOAHBIE BbICLLNX NMOPSAKOB.
OnpepneneHue, NpaBuIo BbIYUCTIEHUS.
OnpepneneHuve gudpdepeHumana u ero
reoMeTpuyecknin cMbicn. IHBapMaHTHOCTb
dopM nepBoro anddepeHumnana.
OundhdepeHumnansl BbICLUMX NOPSIAKOB.
MpunoxeHune K NPUONKEHHBIM
BbIYUCTIEHUAM.

MpakTuyeckue 3aHATUSA: BbluMcneHune
Npon3BOAHbIX PyHKUMIA. [IpumMeHeHne
anddepeHumnana yHKUMM K NPUGIMKEHHbIM
BblumcrneHnsam. (Pewexve 3agav)

OK

Tema 12. NpumeHeHne anddepeHumansHOro
NCYNCTIEHNS.

OcHoBHble TeopeMbl auddepeHLManbHOro
ncumcnenus. Mpasuno JNonutansa un ero
NMPUMEHEHWE K pacKpbITUIO
HeonpeaeneHHocTen. iccnegosarve
dYHKUUKW MO NepBon 1 BTOPOW NMPOU3BOAHOMN:
MOHOTOHHOCTb (DYHKLIMMN, SKCTPEMYMbI
dyHKUMM (HeobxoanMble 1 AOCTaTOYHbIE
ycnosus). YCnosusi BbINYKNOCTU, BOTHYTOCTH,
TOYKM Nepernba n acuMNTOThbl NIOCKON
KpUBOW.

lMpakTnyeckune 3aHatus: NpumeHeHne
npaswn flonutansa ans Bbl4UCNEHUSA
npeaenos yHKUn. NonHoe uccnepgosaHve
N nocTpoeHune rpacmkoB yHkumin. (PelueHne
3agaud)

mn

WUtoro B cemectpe (Ha kypce anga 3A0)

32

48

99,75

KoHcynbTaumm n npoMexyToyHas attectauus
(3auer)

0,25




Pasgen 6. ®yHKUUN HECKOMNBbKUX NEePeMEHHbIX

Tema 13. OyHKUUKN ABYX N HECKOMBKMX
nepemMeHHbIX.

OcHoBHble onpeaeneHus. MNpupalleHue
dyHKUUKN. YacTHbIe NPOU3BOAHBIE, YaCTHbIE U
nonHbIN gnddepeHumnan QyHKLUUN MHOTMUX
nepeMeHHbIX.

MpakTuyeckue 3aHATUSA: BblumcneHune
YaCTHbIX NPOM3BOAHbBIX PYHKLINNA.
MpumeHeHne nonHoro anddepeHumana
YHKUUIN MHOMUX NEPEMEHHbIX ANSA peLleHnst
npakTudecknx 3agad. (PeweHuve 3agaq)

Tema 14. SkcTpeMyMbl DYHKLMN OBYX U
HECKONbKUX NepeMEHHbIX.

OcHoBHbIe NoHATUSA. Heobxoammeble n
AOCTaTOYHbIE YCMNOBUS  CyLLLECTBOBAHWSA
AKCTpeMyMa PYHKLUN ABYX NEPEMEHHbIX.
MpakTnyeckne 3aHaTMA: HaxoxaoeHne
3KCTPEMYMOB (PYHKLIMIA MHOTMX NEPEMEHHbIX
(PewweHune 3apay)

Pasgen 7. HeonpegeneHHbi nHTerpan

nn

OK

Tema 15. HeonpegeneHHbIn nHTerpan n ero
BbIYMCIIEHNE.

MNepBoobpasHasn n HeonpeaeneHHbIn
nHterpan. CeorncTtBa nepBooOpasHoN.
CBolicTBa HeonpeaeneHHOro UHTerpana,
BbITEKatoLne 13 onpegenenns. JinHenHole
csonctea. Tabnuvua nHTerpanos.
MpakTuyeckue 3aHaTUA: MNpuMmeHeHne
Tabnuubl ANA BbIYUCIEHNSA NPOCTENLLNX
nHTerpanos. (PelueHne 3agay)

Tema 16. OCHOBHbIE KNaccCbl UHTErPUPYEMbIX
YHKUMNA.

OCHOBHbIE METOAbBI MHTENPUPOBAHUA: METOA
3amMeHbl NepeMEeHHON, MeToa
WHTErpMpoBaHus Nno 4acTsiM, MeTOZ
pasnoxeHus Ha npocrtenwmne. CTaHgapTHbIE
3aMeHbI.

MpakTuyeckue 3aHATUSA: MNpumeHeHne
MeTo[a 3aMeHbl NepeMeHHON,
WHTErpMpoBaHus Nno 4acTam 1 metoga
pasnoXeHnsa Ha npocTenwne ons
BbIYMCIEHUS HEOMpeaeNeHHbIX UHTErpanos
(PewweHune 3apay)

Pasgen 8. OnpegeneHHbIn nHTerpan

mn

3,0

Tema 17. OnpeaeneHHbln HTerpan.
HecobcTBeHHbIE MHTErparnbl.

OnpepeneHne onpegeneHHOro UHTerpana,
ero cBouncTtBa. JInHenHble cBONCTBA
onpegerneHHoro nHTerpana. MHterpan c
nepemMeHHbIM BEpXHUM npegenom. dopmyna
HbtoToHa — JlebHuya. MeTtoabl
Bbl4MCNEHUS onpeaeneHHoro nHTerpana.
HecobcTBeHHbIE MHTErparnbl.

lMpakTnyeckme 3aHATUS: BblunucneHune
onpeferneHHoro nHTerpana.(PelwweHue 3agay)




Tema 18. NMpunoxeHus onpegeneHHoro
WHTerpana.

MpunoxeHnsa onpeaeneHHOro uHTerpana K
3agavam reoMeTpun: BblYUCIIEHVE Nnowanem
nnockunx gpuryp, o6 eMoB Ten NepemMeHHOro
cedeHus. O6bem Tena BpaLleHus.
MpakTuyeckume 3aHaTus: NMpumveHeHne
OnpeaeneHHoro nHTerpana Aans pewexHus
npakTudeckmx 3agad. (PelwweHne 3agav)

Pasgen 9. [InddepeHumanbHble ypaBHEHNSA
n pagpl

ra

Tema 19. YncnoBble MHOXeCTBa, OCHOBHbIE
BMAbl. MHOXECTBO KOMMITEKCHbIX YMCen,
[EeNCTBUSA C KOMMNEKCHBIMU YMCaMu.

Tema 20. AundpdepeHumnansHble ypaBHEHMUS
nepBoro nopsiaka.

OnpepneneHue guddepeHymansHOro
ypaBHeHusa nepsoro nopsgka. OnpegenexHve
peweHuns. HavanbHble ycnosus. OCHOBHbIE
BYAbl AnddepeHLnanbHbIX YpaBHEHWI:
ypaBHEHUS C pa3geneHHbIMA 1
pasgensloLwmMMUCa NepeMeHHbIMN,
NVHENHbIe, OAHOPOAHbIE.

MpakTuyeckme 3aHaTusA: PelweHne
onddepeHumanbHbIX ypaBHEHUI NEPBOrO
nopsigka.(PeweHuve 3agay)

Tema 21. OuddepeHumnanbHble ypaBHEHNS
BTOPOro nopsigka.

OnpepgeneHue guddepeHymansHoOro
ypaBHeHus1 BToporo nopsigka. Onpegenexue
peleHuns. HayanbHble ycnosus. Teopema
CYLLEeCTBOBaHMUSA Y €QUHCTBEHHOCTU
peweHnsa. Cnyyau, gonyckaroLime
NMOHWXEHMSA NopsiaKa.

MpakTuyeckme 3aHaTusA: PelweHne
onddepeHumanbHbIX ypaBHEHUI BTOPOro
nopsiaka, JOMNyCKaloLWMX NOHMXKEHNE
nopsiaka.(PeweHne 3agav)

Tema 22. JluHenHble gnddepeHumanbHble
ypaBHeHUsa BTOPOro nopsigka.

JInHenHble ogHOPOAHbIE N HEOOHOPOAHbIE
anddepeHumnansHble ypaBHEHUS BTOPOro
nopsgka. Teopemsbl 0 CBOMCTBAX peLUeHUN.
Teopembl 06 06LLeM pelleHnn. YpaBHEHUS
BTOPOro nopsifika ¢ NOCTOSAHHbIMMU
KoadpdpuumeHtamun. Metopq peLleHuns
TNMHEWHBIX OOHOPOAHbIX U HEOAHOPOAHbIX
ypaBHEHU C NMOCTOSHHBLIMU
KoapumLmeHTamu.

MpakTuyeckne 3aHATUA: PelueHne nMHenHbIx
anddepeHumnanbHbIX ypaBHEHUIA BTOPOTroO
nopsiika ¢ NOCTOAHHbLIMU KO3 ULMEHTaMN
(PewweHune 3apay)

0,43




Tema 23. Yncnosble psgbl.
OnpepeneHue YicnoBoro psiaa.
Heobxoanmblin NpM3HaK CXo4MMOCTMU.
MpaBnna gencteusa ¢ pagamn. Pagel ¢
NONOXUTENbHLIMKU YneHamu. NMpnsHakm
CX0anMOCTU. 3HaKonepeMeHHbIe psiabl.
Teopema JlenbHuua ans 2 4 6
3HaKo4yepeayLwmnxcs psaagos.

MpakTnyeckne 3aHsaTmsA: MccnegoBaHne Ha
CXOAMMOCTb 3HaKOMOMOXUTENBbHbIX YNCITOBbIX
pspoB. [pumeHeHne Teopembl JlenbHuua
ONs UccrneaoBaHUs 3HaKovepeayLmxcs
psaoB Ha cxoanmocTb. (PelleHne 3agad)

Tema 24. OyHKUMOHANbHbIE PAAbI.
CteneHHble pagbl. OnpegeneHue CTeneHHoro
psga. Obnactb CXOAMMOCTU CTENEHHOIO
pspa. Teopema Abens. Paguyc n nHtepsan

CXOOUMOCTH.

Pagbl Tennopa n MaknopeHa. 4 6 6
MpakTuyeckue 3aHATUSA: HaxoxgeHus
paguyca u uHTepBana cxogumMocTu
cTeneHHoro psga. PasnoxeHue dyHKumn B
psaa Tennopa n MaknopeHa. (PewweHwne

ra

3agady)

Utoro B cemecTtpe (Ha kypce ans 3A0) 34 51 68
KoHcynbTauum 1 npoMexxyTodHasi attectaums 25 24.5
(Ok3ameH)

Bcero koHTakTHasa pab6orta n CP no 167,75 192,25

AUCLIMMIVHE

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHme y4eGHbIM NaHoOM He NPeayCMOTPEHO

5. ®OHl OLIEHO4YHbIX CPEACTB ANA NPOBEAEHUSA NPOMEXYTOYHOW ATTECTALUA

5.1 OnucaHue nokasareneun, KpUTEPMEB U CUCTEMbI OLLeHUBaHUA pe3yfibTaToOB 00y4YeHus
5.1.1 NMoka3aTtenu oueHUBaHUA

Kon
KoMneTeHUun

lMokasaTenu oueHnBaHWsa pe3ynbLTaToB 00yYeHus

HanmeHoBaHMe OLEeHOYHOro
cpeactea

OlK-1

CDopmynMpyeT N 06bACHAET OCHOBHbIE NOHATUS €CTEeCTBEHHO-HaYy4HbIX U

O6LLENHXEHEPHbIX AUCLUMIINH.

anIMeHHeT MeToAdbl MaTeMaTU4eCcKoro aHanusa npu NpoekTupoBaHun n

pa3paboTke XyOoXKeCTBEHHO-MPOMbILLNEHHbIX U34ENUIA, MaTepuanos u
TEXHOSOrMM UX NPOM3BOACTBA, BKItoYasa co3gaHme 3D mogenen ans
KOHCTpynpoBaHusi paspabaTtbiBaeMbIX U3AENUIA.

npOBOD,VIT MaTemMaTU4eCKUn aHanmsa gns pacyeTa KOHCprKLI,VIVI
XyAOXeCTBEHHO-NMPOMbILLUNTEHHbIX N3Oenun 1 BbINOSTHEHNS
TEeXHOJTOrM4YeCKnx pacyeTosB.

Bonpockl gns ycTHoro
cobecenoBaHus

Bonpocbl gns TecTupoBaHus

MpaKkTVKO-OpUEeHTUPOBaHHbIE
3ajaHns

Or1K-8

MpumeHseT MeToAMKY pacyeTa TEXHONMOrMYeCcKMX napameTpos,
napamMeTpoB CTPYKTYpbl, CBOMCTB MaTepuarnos 1 nsgenvi
XYOOXECTBEHHOIO N XyA0XXEeCTBEHHO-MPOMbILLFIEHHOIO Ha3Ha4YeHus.
NCNoNb3yeT aHanNUTUYECKNA annapaT NPOeKTUPOBaHNS
TEXHOMOMM4YeCKMX NnapameTpoB, NapamMeTpoB CTPYKTYpPbl, CBOWCTB
XYO0XXECTBEHHbIX U XyA0XEeCTBEHHO-NPOMbILLNEHHbIX MaTeprarnos U
n3genun.

CnocobeH NpMMeHsITb pasnuyHblie MeToAdbl pacyeTa TEXHONMOIMYeCcKnX
napameTpoB, NapameTpoB CTPYKTYPbl, CBONCTB Xy4OXXECTBEHHbIX U
XYyAO0XeCTBEHHO-NPOMBILLSIEHHbBIX MaTepuanos u nsgenuin




5.1.2 Cnucrema v KpuTepmm oL eHNBaHUA

LLikana oueHuBaHna

KpuTepun oueHMBaHUA CHOPMMUPOBAHHOCTU KOMMETEHLMIA

YcTHOe cobecenoBaHue NncbmeHHas paboTa

5 (oTnnyHO) npegmeTa v LWMPOKYH0 3pyanumio B

MonHbIA, ncdepnbiBalOLWNN OTBET, SIBHO
OEMOHCTPUpPYIOLWMIA rnyboKoe NoHnMaHne

oueHuBaeMon obnactu. Kputnyeckun,
OpuUrnHarbHbIA NOAXOA K MaTepuany.

4 (xopoLuo) MCTOYHUKOB MHpopmauun. Moaxoa kK

OTBEeT NOMHbINA, OCHOBaHHbIN Ha
npopaboTke Bcex 0b0a3aTenbHbIX

MaTepwuany oTBETCTBEHHbIN, HO
CTaHOapTHbIN.

3 (yROBNEeTBOPUTENLHO)

OTBET BOCNPOM3BOAUT B OCHOBHOM TOJIbKO
NEKLMOHHbIE MaTepwuarnbl, 6e3
CaMOCTOSITENbHOM paboThkl C
peKoMeHAO0BaHHOW NUTEpaTypoi.
[leMOoHCTpMpyeT NOHMMaHWe npeamMeTa B
uenom, 6e3 yrnybneHus B getanm.
MpnCyTCTBYIOT CYLLECTBEHHbLIE OLIMOKN Nnn
npobenbl B 3HAHUSAX MO HEKOTOPbLIM TEMaM.

2 (Hey[OBMNETBOPUTENLHO) | 3HAYNTENBLHOM YacTU MPUHLMNUANBHO

HecnocobHocTb 0TBETUTHL Ha Bonpoc 6e3
nomoLLmM ak3ameHaTopa. HesHaHue

Ba>KHbIX 31IEMEHTOB ANCLMMIUHBI.
MHoroumcneHHble rpybbie owmnoKu.

[eMOHCTpMpyeT NoHUMaHWe npegveTa B

3auTeHo uenowm, 6e3 yrnybneHusi B aetanm.
HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
rnomMoLy ak3aMeHaTopa. HeaHaHue
He 3auyTeHo 3HAUYUTENbHOWM YacTy NPUHUUNMANBHO

BaXHbIX 311IEMEHTOB ANCLIMMIMNHDI.
MHoroumcneHHble rpybbie owmnoKu.

5.2 TunoBble KOHTPOIbHbIE 3a[aHUsA NN UHbIE MaTepuanbl, Heo6xoaAnMbIe AN OLEeHKN 3HaHUNA, YMEHUHN,
HaBbIKOB U (MNK) onbiTa AeATENbHOCTU
5.2.1 NepeyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n |

dopMyIMPOBKU BOMPOCOB

Cemectp 1

MprMeHeHNs NOHSATUSA NPOM3BOAHON AN UCCNeA0BaHUS CBONCTB DYHKLMN:
0 Bo3pacTaHue U ybbiBaHne dyHKLMUM

0 TOYKM IKCTPEMyMa

[0 BbINYKIOCTb €€ rpaduka

[ Toukn nepernba rpaduka

0 acMMnTOThI (BEPTUKANbHbIE N HAKMOHHbIE)

MpaBuna JlonuTtansa packpbITUs HeonpeaeneHHOCTeN

Teopembl Ponns u JlarpaHxa, nx reomeTpu4eckmnin CMbICi

MpounssoaHble n anddepeHumanbl BbiCLUNX NOPSAKOB

I'Ipomaso,cwaﬂ, ee onpepenexHue, I'eOMeTpI/I‘-IeCKI/IIZ N MEXaHUYECKNIN CMbICHIbI, npaBuna BblHNUCNEHNA

Mpeaen dyHkuun. TeopemMbl 0 Npegenax. PackpbiTue HeonpeaerneHHocTen. 3ameyaTtenbHble Npeaens.

KpviBble BTOpOro nopsiaka  (3nmmnc, okpy>XHOCTb, runepbona, napabona), Ux KaHOHUYEeCKUe ypaBHEHUS,
CBOWICTBA, YEpPTEX.

Yron mexagy npsiMoi 1 MIOCKOCTLIO, YCIOBUS UX MapanfenbHOCTV U NepneHanKyNsSpHOCTH

Ol N |[o|jalh|wW]|N

Mpsimasa B npocTpaHcTBe. YpaBHEHWsI NPSMON B MPOCTPaHCTBeE.

=
o

Yron mMexay nioCKOCTAMMN. Ycnosus napannenbHOCTU U nepneHanKynapHOCTU NyIOCKOCTEN

[N
[N

lMnockocTtb B npoCTpaHCcTBe. Pa3nuyHble BuabI ypaBHEeHUA NJTOCKOCTHU.

=
N

Mpamas Ha nnockocTu. Buasl ypaBHEHUN NPAMOWN.

=
w

BekTopbl B reomeTpryeckomn 1 koopamHaTHon oopmax. Onpegenenne. CeorcTea. [lenctema Hag BEKTOpaMu.
CkanspHoe, BEKTOpHOE 1 CMeLLaHHOe NPou3BeAeHNss BEKTOPOB. VX reomeTpuyeckoe NpuoxeHus.




CucTeMbl NIMHENHbIX ypaBHeHWit. CoBMeCTHble 1 HECOBMECTHbIe cucTeMbl. TeopeMa KpoHekepa — Kanennu.

14 ®opmynel Kpamepa.

MaTtpuubl n onpegenutenu. OnpeaeneHus. Ceorictea. [lencteusa Hag matpuuamu. PackpbiTve onpegenuTenen
BTOPOrO U TpeTbero NopsgKos.

15

Cemectp 2

16 ®yHKUMM OBYX NepeMeHHbIX (onpeaeneHune, npeaern, HenpepbIBHOCTb)

17 JKCTpEMYM (PYHKLMM ABYX NEPEMEHHbLIX (HEOOXOAMMOE U JOCTaTOYHOE YCIOBUS CYLLIECTBOBaHUS 3KCTpeMyMa)

18 HeonpegeneHHbin nHTerpan (onpegeneHvne, CBOMCTBA, METOAbI BbIYUCIIEHNS)

19 OnpegeneHHbIn nHTErpan (onpegeneHne, CBONCTBa, Teopema o cpegHem). Popmyna HetoToHa — JlenbHuua.

20 OnpepgeneHHbin nHterpan. Metoabl BelYNCNEHNS.

21 HecobcTBeHHbIE MHTErpansl NepBoro 1 BToporo pogos. Onpegenenne. CxoaMmocTb.

22 MpunoxeHusa onpegeneHHoOro nHTerpana. Belumcnexnme nnowaaen nnockux duryp

KomnnekcHble uncna. Onpegenexuve. lenctema Hag koMmnnekcHbiMu yncnamm. ®opmyna Myaspa. Popmebl
3anmncy KOMMMIeKCHoro Yymicna.

23

OndbdepeHumansHble ypaBHEHUS NEPBOro NopsaKka, UX OCHOBHbIE BUAbI (C pa3aensiowmMmMncs 1

24 .
pasfeneHHbIMU NepemMeHHbIMU, NHeNHbIe, ogHopoaHble). ObLee pelleHue 1 3aaada Kowuu.

25 JInnenHble guddepeHumnansHblie ypaBHEHNS BTOPOro nopsigka ¢ NoCTOSIHHbIMU KO3 duLUmMeHTamm

26 Yuncnosble pagbl. OnpegeneHune. Ceonctea. Heobxoanmbii Npu3Hak cXogumMocTu.

27 anISHaKVI CXOOANMOCTU 3HAKOMOJIOXKNTENbHbIX U 3HakonepemMeHHbIX PpAaoB, abconTHasa cxoaMMOoCTb.

®yHKUMOHanbHble pagbl. CTeneHHble pagbl. ObnacTtb cxogumocTu. Teopema Abensi. Pagunyc n uHtepsan
CXOOMMOCTMW.

28

29 Pagbl Tennopa n MaknopeHa

5.2.2 TunoBble TecToBble 3aAaHuA

TunoBble TecToBble 3agaHNs HaxoaaTcsa B [NpunoxeHnn k gaHHomy P4
5.2.3 TunoBble NPaKTUKO-OpPUEHTUPOBaHHbIe 3adaHusA (3agaym, Kemcbl)

TunoBble NPaKTUKO-OPUEHTMPOBAHHbIE 3a4aHuns (3agaym, Kencol) Haxogatca B MpunoxeHun k gaHHomy PI1[,

5.3 MeToauueckune matepuansl, onpegensirowme npoueaypbl oueHUBaHUA 3HaHUNA, YMEeHUN, BnageHui (HaBbIKOB
1 (MNK) NPaKTUYECKOro ONnbITa AeATENIbHOCTH)

5.3.1 YcnoBus gonycka o6y4aroerocs K NpoMeXxyTo4yHoM aTTecTaumMm M Nopsaaok NIMKBUAaLMmM akageMnieckomn
3a0/MKEeHHOCTHU

MpoBeneHVe NPOMEXYTOYHON aTTeCTaLUUnN pernameHTMPOBaHO fokanbHbIM HOpMaTUBHBIM aktom CI6IYMNT
«lMonoxeHne o NpoBeAeHNM TEKYLLEro KOHTPOIS yCneBaeMoCTH U NMPOMEXYTOYHON aTTecTaumm obyyaroLwmnxca»

5.3.2 dopma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauum No AUMCUMninHe

YcTHas + MuceMeHHas KomnbloTepHoe TecTupoBaHue WHas

5.3.3 Oco6eHHOCTU NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum nNo AMCUUNInHe

* Ha NoAroToBky oTBOANTCA 45 — 60 MUHYT

* Ha oTBeT no 6uneTty n gononHuTenbHble Bonpockl 30 — 35 MUHYT

* CMONb30BaHVe BCOMOraTenbHOM nuTepaTypbl (CNPaBOYHUKOB, KOHCMEKTOB U T.MN.) HE NPeayCMOTPEHO

* He JonyckaeTcsl UCMONb30BaHNe TEXHNYECKMX CpecTB CBSA3N (MOBUMbHbLIX TenedoHOB, NNAHLIETOB U T.N.)1
Kakmx 6bl TO HM BbINO UCTOYHNKOB MHpOpMaumn. HapylumMtensam AaHHOrO NpaBuna BbICTaBMNSETCS OLEHKa - «<He3a4yTeHo»
UNn «Heya0BNeTBOPUTENBHOY.

6. YYHEBHO-METOOAUYECKOE U UHOOPMALIMOHHOE OBECINEYEHUE OUCLUMIINHDI
6.1 YyebOHasa nutepatypa

ABTOp 3arnasue | MN3paTenbcTBO | ["loa n3paHus | Ccblinka
6.1.1 OcHoBHas yye6Hasa nutepaTtypa
LWHapeBa, I". B. Bbiclias maTtemaTtuka - https://www.iprbooks
Mocksa: An N Ap Megna 2023 hop.ru/132560.html
JNnteuH, . B. Bbicluaa matemaTuka. CTtaBpononb: https://www.iprbooks
JlnHenHaa anre6pa CTaBpononbLCKui hop.ru/129574.html

. 2022
rocygapCTBEHHbIN

arpapHbIn yHMBEpCUTET




AbpawmsH, A. B.

HenpepblsHaﬂ MaTeMaTuka:
Teopua N npakTuka.
Heonpep,eneHHble n
onpeneneHHble NHTerparnbl,

PocTtoB-Ha-[1oHy,
TaraHpor: MsgaTenbcTBo

https://www.iprbooks
hop.ru/129101.html

HeCOOCTBEHHbIE UHTErpansl, 2022
uncrioBble psiAbl, PYHKLUM tOxHoro chenepasnbHoro
HECKOMbKWX MepEMEHHbIX, yHuBepcuTeTa
onddepeHumnanbHble
ypaBHEHUs!
6.1.2 lononHuTenbHasa y4yebHas nutepatypa
LWHapesa, I". B. Bbicllas maTtemaTtumka Cumdeponornsb: http://www.iprbooksh
(nvHeviHas anrebpa) YHUBEPCUTET 3KOHOMUKY 2020 0p.ru/101397.html
N ynpaBneHusi
Hepoboea C.D., MaTemaTuka. Cankr-MeTen6vor http://publish.sutd.ru/
Konbuoea T.B. HeonpegeneHHble n CI'I6FYI'IPI',D,yp ) 2023 tp_ext_inf_publish.ph
ornpeaeneHHble NHTerpansl p?id=2023124
Konbuosa T.5., Martemartuka. Cankr-MeTen6vor http://publish.sutd.ru/
Hepobosa C.9. AHanutnyeckas reomeTpus CI'I6I'YI'IPI'JJyp ' 2023 tp_ext_inf_publish.ph
p?id=2023123
MaTBeeBa A.B., MaTemaTumka c N 6vor- http://publish.sutd.ru/
Kpbinos A.B. aHkT-’ 'eTepoypr: 2022 tp_ext_inf_publish.ph

cnerynTan

p?id=2022106

6.2 MNepeyeHb npocdeccnoHanbHbIX 6a3 AaHHbIX U UHPOPMALIMOHHO-CNPABOYHbIX CUCTEM

1. TpeHaxep no BbicLIEN MaTeMaTuke [OnekTpPoHHbIN pecypc]. URL: http://e-math.ru
2. IHdopmauuoHHasa cucteMa «EgmHoe okHo gocTyna k obpasoBaTenbHbIM pecypcamy» [QNeKTPOHHbIM pecypc).
URL: http://window.edu.ru
3. OnekTpoHHO-OMbnunoTevHas cuctema IPRbooks [OnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

6.3 MepeyeHb NMULIEH3UOHHOIO U CBOGOAHO pacnpoCcTpaHsAeMoro nporpammMHoro o6ecneyeHus

MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnncaHue maTepmanbHO-TEXHUYECKOMN 6a3bl, HEOGXO0AMMOWN ANsA OCyLLecTBeHMA o6pa3oBaTeNibHOro
npouecca no gucuunsvHe

AyanTtopus OcHalleHue

MynbTumeauninHoe 060 OBaHue, cneunanuanpoBaHHas mebenb, Jocka
JlekymoHHas y A PYA H P A
ayautopus

YyebHas aygutopus

CI'IeLI,VIaJ'IVIiBI/lpOBaHHaFl mebenb, gocka




MpunoxeHune

paboyen nporpaMmMbl AUCLMNNNHBI Matematuka

HaumeHosaHue aUCuUI'IﬂUHbI

no HanpasneHnto noarotoBkn _ 29.03.04 TexHoNnornsa xyaoXecTBeHHON 06paboTku MaTtepmanos

MpunoxeHnue 1

HammeHoBaHue Ol (npodwuns): Bce npodmnu

5.2.2 TunoBble TeCTOBbIE 3afaHnA

Ne n/n POpMYNNPOBKM TECTOBbIX 3a4aHUN
1 Tema 1. MaTpuubl n onpegenuTtenu. [lencTteBua Hag MaTpyuamMmm.
6 -3 0
Mpw kakom 3HayeHuUnA onpegermTtens |2 1—2 0[=0
0 0 1
1) 2; 2)1; 3) 0,5; Ho
2 Tema 1. MaTpuubl n onpegenutenu. [leMicTBUA ¢ MaTpuuamu.

Ecrm A = (_1 2 ) MB= (1 _21) To Mmatpuua C=A-2B umeeT Bua;

0 -5 3
-3 4\, 3 -4, -3 4. -3 4
D o) (G ) (s L) 9 o)
3 Tema 2. CuctemMbl NMNHENHbIX anredbpanyecknx ypaBHeHUN.

. .1
Ecnn  (x4;y,) - pelleHne cucTeMbl NIUHERHbIX YpaBHEHUI (

3 §|_53),T0 Xo — Vo PaBHO

1) -7,5; 2) 05; 3)-0,5; 4 75

4 Tema 3. Bektopbl. JIMHeHble onepauvm Hag BeKTOpamu.
[nvHa BekTopa a = 61 — 2] paBHa:

1) 2V10;  2)2V5  3)§; 4242

NpUKNagHbIX 3agay
HaHbl BekTopbl a = (—1,2—4) u b= (2,-3,0), Torga ux ckansipHoe Npoun3BeaeHne paBHoO:

1) 5; 2) -6; 3) -8; 4)8

5 Tema 4. BekTopbl. [IponsBeaeHus BekTopoB. MpuMeHeHMe Npon3BeaeHNs1 BEKTOPOB Arisl pelleHust

NpuKNagHbIX 3agay
Mpu KakoM 3Ha4YeHUn m BekTopbl d = (4;m; —8)u b= (—2;—4;1) nepneHauKyNsApHbI?

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

6 Tema 4. BekTopbl. [IponsBeaeHus BekTopoB. MpuMeHeHMe Npon3BeaeHUs1 BEKTOPOB Arisl pelleHus

7 Tema 5. AHanuTnyeckasa reomeTpusi Ha nnockoctu. Metog koopauHar
[aHbl aBe Toukm nnockoctn A (8; -6) n B (-2;4), Toraa cepefunHa otpeska AB nmeet KoopanHaThI:

1) (3;-1); 2)(5-5); 3)(31); 4) (3;-5)

8 Tema 6. AHanuTUYeckas reomeTpusi Ha nnockocTu. NMpsimasa Ha NNOCKOCTU

[aHo ypaBHeHue npamMon Ha nnockocTu: 3x — 2y — 1 = 0, Toraa yrnoBomn Ko3(puUNEHT 3TON NPAMON paBeH:




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

9 Tema 6. AHanuTUYeckas reomeTpus Ha nnockocTu. Npsamas Ha NNOcKocTU
YpaBHeHueM nNpsiMour, NepneHanKynsapHON NPAMON y = %x — 5, aBnseTcs
1) y=%x+5;2)y= —2x+53)y= —%x—3;4)y= 2x—3
10 Tema 7. AHanuTUYecKas reomeTpusi Ha nrockocTu. NMpsamasa Ha NNOCKOCTH
KpuBbie BTOpOro nopsiaka.
[daHo ypaBHeHue runepoborsl @ - % =1.
Torpa paccrosiHue mexay ee pokycammn paBHO:
1)6; 2)9; 3)3; 4)2V5
11 Tema 8. AHanuTUYeckas reomeTpusi B npocTpaHcTBe. [NocKkocTb B NpocTpaHCTBe
HopManbHbI BEKTOP NAOCKOCTU 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. AHanuTnyeckasa reometTpusi B npoctpaHcTBe. NpAmas B npocTpaHcTBe
< . X y+5 z-5
HanpaBnsitoLmin BeKTop npsimMon T =3 =, VMeeT KoopAuHaTbI:
1) (1,5:-5); 2) (0;5;-5); 3) (1;-3;2);  4) (2:3:5)
13 Tema 10. OudpchbepeHumanbHoe ncumcneHme pyHKuMmn ogHon nepemeHHon. BBegeHue B
MaTeMaTU4YeCcKuin aHanus
HaiiT o6nacTb onpeaeneHns dyHKUMM y = l"ilflx) :
1) (w);  2) (o1 U (L ); 3) [FLD UL o); 4)(-11) U (1;0)
14 Tema 10. OudbdbepeHumansHoe ncumcneHme GyHKUUnM ogHon nepemeHHon. BeeaeHue B
MaTeMaTU4yecKuim aHanus
sin7x
- paBeH:
x—0 Sin10x
1)0,7; 2)-0,7; 3)0; 41
15 Tema 10. OudhdbepeHumansHoe ncumcneHme yHKUMn ogHoM nepemeHHon. BBeaeHuve B
MaTeMaTU4YecKuim aHanus
O603HaumB 0 — 6ECKOHEYHO Many BENNYMHY, © - GECKOHEYHO 6oMbLUyto BenMYmHY, C — KOHEYHYIO
HeHyneByo BENUYMHY, onpeaennTb, YeMy paBHO COOTHOLLEHWE:! °°T+C
1) 0; 2) =; 3)C; 4) HeonpeaeneHHOCTb
16 Tema 11. OudpchbepeHumanbHoe ucumcneHme hbyHKumMmn ogHon nepemeHHown. NMponssoagHas PyHKLUN.
MpounssoaHas pyHKUMK y = e**+3 ymeeTt BUA:
1) xex*+3 2) 2xe*’*3 3) —2xe*’*34) (x% 4 3)e* *3
17 Tema 11. OQudpchbepeHumanbHoe ncumcneHne yHKLMN ogHon nepeMeHHon. [lMpousBoaHas pyHKUUK.

MpoussogHaa dyHKUMKM ¥ = In(1 — x?) B TOUKe X=2 paBHa:

1) % 2) -3/4, 3) 4/3; 4) -4/3




18

Tema 11. OudpchbepeHumanbHoe ncumcneHme byHKumMmn ogHon nepemeHHown. NMponssoaHbie n
AandcpepeHumanbl BbICLUNX NOPSAKOB.

n 1
Yix OT PYHKUMM  y = — paBHa:

1)6/x*; 2)—6/x%; 3)6x*; 4) —6x*

19

Tema 12. NMpumeHeHne auddepeHunanbLHOro UCYUCHEHUA
®PyHKUMsa y = f(x) onpeaeneHHa Ha npoMexyTke (-5;4). Ha puc. nsobpaxeH rpadgpmk dyHkumm y = f'(x).

vA

N

/o

=y

A

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

20

Tema 13. ®yHKUMUN ABYX U HECKOJNIbKUX NEepeMEeHHbIX.

1

O6nacTb onpegeneHus yHKUUN Z = Noerr

D x2—9y2292)x2+y2<93)x?+y2=>9,4)x* —y?>>9

21

Tema 13. ®yHKUMUN ABYX U HECKOJNIbKUX NEepeMEeHHbIX.
Hantn grad(z)dpyHkumm z = arctg(x + y) B T0u4ke (0; 0):

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

22

Tema 14. SkcTpemMyMbl (PyHKLUUN ABYX N HECKOJNbKUX NePeMEHHbIX.
Haitu kpuTnyeckyto Touky yHKUMK z = 2xy + x2 + y2.

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

23

Tema 15. HeonpeaeneHHbIN MHTErpasn U ero BblYUCNEHune.
MHoxecTBO nepBoobpasHbIX pyHKUuMK f(x) = i—i nmeeT BUA:
1) x+ In|x + 1| + C; 2) x —7In|x+ 1| + C;

2
3) x+7nlx+ 1| +C; 4)x7+8x+C.

24

Tema 15. HeonpegeneHHbIW MHTerpan U ero BblYMCreHue.
MHoxecTBO NepsoobpasHbix dhyHkUMK f(x) = Yx nmeeT Bua:

)Vt +c, 2)2VxT+c, 3) VR4, 4)—%+c.

x2

25

Tema 15. HeonpepeneHHbIW MHTErpan u ero Bbi4UCneHue.

KakoB reomeTpunyeckmii CMbICN onpeaeneHHoro nHTerpana ot dyHkumm y = f(x) B HTepBane [a,b] B
[eKapToBOM CMCTEME KOOPANHAT?

1). OnnHa nuHun y = f(X) B nHTepsane [a,b];

2). Mnowagb urypsbl, orpaHmudeHHon nuHnen y = f(x) B nHTepsane [a,b];




3). CpegHee 3Ha4veHune pyHkumm y = f(x) B uHTepBane [a,b];

4). MNpoussegeHne cpegHero 3HavyeHus oyHKUMKM B MHTepBarne [a,b] Ha gnvHy nHTepsana.

26

Tema 16. OCHOBHbIe KnacCbl MHTErPUPYeMbIX (PYHKLUNA.

MHoxecTBO nepBoobpasHbIX pYHKUMK f(x) = sin? 3 x

1))2—C—§sin3x+C; 2))2—6—%sin3x+C; 3)§+%sin3x+C; 4) sin®3x+C

27

Tema 16. OCHOBHbIE Knaccbl MHTErpupyemMbIX (OyHKLUN.

Kakoi nHTerpan He Bblpa)kaeTcs B afieMeHTapHbIX PYHKUNAX?

1). f\/;?dx; 2) [xe**dx; 3)[e*dx; 4)[ cos*2xdx

28

Tema 17. OnpepneneHHbIn nHTerpan. Heco6cTBeHHbIE MHTerparnbl.

Kakol 13 npMBegeHHbIX HKe UHTErpanoB sBNAeTCcs HecoOCTBEHHbIM, ecnn dyHKuUms f(X) - HenpepbiBHA?

1). Ly feodx 2) [5 fydx  3).[fCodx  4). [ f(x)dx

29

Tema 17. OnpeageneHHbIn nHTerpan. Hecob6cTBeHHbIe UHTerparnbl.

l
Uemy paBeH uHTErpan flw%dx?

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

30

Tema 18. NMpunoxxeHus onpeaeneHHOro MHTerpana.

Yemy paBHa nnowanb urypbl Ha pucyHke?

1). [} f@)dx 2).J7(f(x) — (x)dx 3). [} F@)dx — [} p()dx 4). [} f()dx — f p(x)dx

31

Tema 19. YucnoBble MHoXecTBa. MHOXeCTBO KOMMNJMEKCHbIX Yucen

Mogaysb KOMNNEKCHOro Yucna z = 2 — 3i paBeH:

1IW5, 2)13;  3)5; 4)V13.

32

Tema 19. YucnoBble MHoXecTBa. MHOXXeCTBO KOMMNMEKCHbIX Yucen
Ecrm z, =1-i;z,=4+1i, 70 z, - z, pPaBHO:

1) 5+ 3i; 2)5-3i;; 3)3—i;  4)3i

33

Tema 20. QudpchpepeHumanbHbie ypaBHEHUs1 NepBOro nopsiaka.

Kakoe 13 ypaBHeHUIn He sBnsieTcs AnddepeHunanbHbiM ypaBHEHNEM C pasaensaowmuMmncsa nepemeHHsIM1?

1) Jy? + 1dx = xydy; 22 = () gO);




3) y' +p(x)-y=gx); 4) ‘fv—y=ctgxdx

34 Tema 20. OudpchbepeHumanbHbie ypaBHEHUSI MEPBOro nopsiaka.

O6wwmit nHTerpan guddepeHUmManbHOro ypaBHEHNs! % = xdx VMeeT BupA;

1 1—xZ+C-2 —x2+C-3 —x2+C-4 1 Zyc

)= =T G =AY =G~ =x

35 Tema 21. OudpcpepeHumanbHble ypaBHEHUS BTOPOro nopsiaka.

OudpdepeHumanbHbIM ypaBHEHNEM BTOPOro nNopsigka aBnseTcs:

dy

1)ya —yitgx = x;2)4y" — 3y’ = 5e%;, 3)4y”" —3y" + 2y = 5e%; Dx?y? —2xy+1=0
36 Tema 22. lluHenHble auddepeHUManbHbIe ypaBHEHMS BTOPOro nopsigka.

OaHo anddepeHumansHoe ypaBHeHne y" —y' — 6y = 0, Toraa xapakTepucTmyeckoe ypaBHeHne byaeTt umeTb

BMA:

D6k*—k—-1=0; 2)k*+k+6=0; Dk*+k—-6=0;, DDk *—k—6=0
37 Tema 23. Yucnossble pagbl.

Kakon n3 gaHHbIX psiAoB ABNSAETCS CXOAALMNMCS:

D3 a3 95l oS

- —3 3=
n:ln n:ln n=1 \/H n=1

38 Tema 23. Yucnossble pagbl.

[ns kakoro u3 criegyoLmx psaoB BEPHO YTBEPXKAEHME: ecnn rllirzzoun = 0 psig JOCTOBEPHO CXOAUTCS:

1 i( 1)n1.2 51.3 i 1 " - 3n
) DT =)
n=1 n=1 n=1 n=1




MpunoxeHue 2

MpunoxeHue

pabo4en nporpamMmmbl AUCUUNITTMHDI MaTematuka

HaumeHogaHue OUCLUII'IHUHbI

no HanpaeneHuo noarotoBkn _ 29.03.04 TexHONOrMsa XyaoXecTBeHHOW 06paboTkn maTepmanos
HanmeHoBaHwue Ol (npodumng): Bce npodwmnum

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3afaHUA (3agayu, Kenchbl)

Ne n/n YCcnoBums TUNOBbLIX NPaKTUKO-OPUEHTUPOBAHHBIX 3adaHni (3agay, KeMcoB)
1 Tema 1. MaTpuubl U onpegenuTenu.

[aHbl oBe maTpuubl A = (é i) nB= (_11 i)

TpebyeTcsa Hatn C = A - B — 2A.

2 Tema 2. CucteMbl NIMHEMHBbIX anreépanyeckux ypaBHeHUN.

Cuctema Tpéx NMMHENHBIX YPaBHEHMWI C TPEMS HEU3BECTHBLIMU X1, X2, X3 3aJaHa paclUMPEHHON MaTpuLen
1 2 1|4
(3 -5 3 1).

8

2 7 -1
Tpebyetca: 1) 3anucaTtb cuCTeMy B KaHOHWYeCKon bopme (B BUAE CUCTEMbI YPaBHEHWI),

2) HaUTW peLLeHne 3TOM CUCTEMbI METOLOM NOJSTHOMO UCKMOYEHNS,

3) pewnTb 3Ty Xe cuctemy no opmynam Kpamepa.
3 Tema 4. BekTopbl.

HaHbl BepwuHbl nupamugpl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npnyém Toukn A, B, C -
BEPLUMHbI €€ OCHOBaHMWsI.

CpenctBamu BEKTOPHOW anrebpbl HAWTU:

1)  BEKTOPbI C HAa4arnoMm B TOYKe B 1 KOHLOM B OCTanbHbIX BEPLUMHAX NMPaMuUAbl;
2)  ANMHY 1 HanpasnsiolWwme KOCUHYCbl BekTopa BC;
4 Tema 4. BekTopbl. [lponsBegeHns BEKTOpOB

OaHbl BepwnHbl nupamugbl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npunyém Toukn A, B, C -
BEPLUMHbI €€ OCHOBaHWsI.

CpenctBamMu BEKTOPHOW anrebpbl HAWTU:

—_

ckansipHoe npouaseaeHne BekTopoB BC W BQ;

)
2)  yron ¢ mexay pébpamu BC u BQ;
3)  BeKTOpHOe npousBeneHue BekTopoB BC U BA;
4)  nnowaab OCHOBaHWS MMPaMUAbI;
5)  06bEM nupamumabl.
5 Tema 5. MeToa KoopAMHAT Ha NMSIOCKOCTU

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

Haitu gnuny BeicoThl h, npoBeaéHHOM U3 BepLumHbI C.

6 Tema 6. Npsimas Ha NNOCKOCTMU.




TpeyronsHuk ABC 3agaH cBovmMu BeplumHamu: A(5,7);B(8,4)C(3,—3).
HanTu: 1) ypaBHeHune ctopoHbl BC (B oTpe3kax Ha ocsix),

2) ypaBHeHUe CTOPOHbI BA (B 0biem Buae),

3) yron ¢ mexay ctopoHamu BC n BA,

4) ypaBHeHne megunaHbl BM (¢ yrnoBbiM KOS PULMEHTOM),

5) ypaBHeHue BbicOTbl AK (C yrnoBbiM KO3dhprLMEeHTOM),

6) ypaBHeHue npsimon L, npoxoaswen yepes Touky C || BA,

Tema 7. KpuBble BTOpOro nopsiaka.

YKkasaTb TUN KpMBOW BTOPOro nopsigka, HanTu ee napameTpbl, caenaTb YepTex:

(x+5)2 2
- =1
16 9

Tema 8. NnockocTb B NpocTpaHCcTBe

HaHbl YeTbipe Toukn: A(2,4,6); B(4,7,12); € (6,8,13); D(4,4,8).

Hantu:

1) ypaBHeHune nnockoctu (ABC);

2) yron B mexay npsimon (AD) n nnockocTbto (ABC);

3) ypaBHeHue npsamon (L), npoxogsawen yepes (-)D L nn. (ABD);
4) yron y Mexay nnockoctbio (ABC) n nnockocTeto (ABD);

5) ypaBHeHue nnockoctu (Q), npoxoasien yepes(-) C || nnockoctn (ABD).

Tema 9. lNpsimasn B npocTpaHcTBE

HaHbl YeTbipe Toukn: A(2,4,6); B(4,7,12); C(6,8,13); D(4,4,8).

Hantu:

1) ypaBHeHue npamon (AB) B kaHOHMYECKOW hopMe;

2) ypaBHeHue npsimor (R), npoxoasien yepes ToukyD napannenbHo (AB);

3) Tynow yron a mexay npsmbiMu (AB) u (AD), T.e. a = (AB " AD)

10

Tema 10. BBegeHne B maTemMaTuyeckum aHanums.

log,(x—1)

Havitn obnactb onpegenenuns pyHkummn y = p—

11

Tema 10. BBeaeHue B maTemaTuyeckmn aHanus. Npeaensl n HeNpPepbIBHOCTD.

Bbluncnntb npenenbl, He Nonb3yAcb NpaBuioM Jlonutans:

x3+3% . 3x2-1 . x2-x—6 . €0S3x—cos 4x
; 2) lim ;3) lim ; 4) lim———————
x

500 5x2+2x xo>—2 X2+7x+10’ x—>0  Xxsin3x

D lim s

12

Tema 10. BBeaeHue B maTemaTuyeckmn aHanus. Npeaensl n HeNpepbIBHOCTD.

HainTtun Toukm paspbiBa pyHKUMK. [TOCTPOUTE YepTEXK.




X, x< =2
y=44—x% -2<x<0.
4 — x, x>0

13

Tema 11. OudbdepeHumanbHoe ncuncneHme PyHKUUM OgHOW NepeMeHHON.

Monb3ysack dopmynamu anddepeHUMpoBaHns, HanTU NPON3BOAHbIE CNEeaYOLWMX (PYHKLNA:

cos x

Dy =1——>—32)y =4cos3x;3).y = eV9%; 4)y = x%/1 — x2.

14

Tema 12. NpumeHeHne audcdepeHUanbLHOro NCYNCEHNA.

HainTtn npegensl, ncnone3ys npasuno flonutans:

. 1+4x—x* . 1—cos 2x
1. lim———; 2. ;

X—00 X+3x24+2x%’ x>0 1—cos 3x’

3. lim =X 4. lim(x+1) e ™.

x—+0 Insin 5x’ x—00

15

Tema 12. NMpumeHeHue andchbepeHUManbHOro MCHUCTIEHUS.

HaiiTu nHTepBanbl MOHOTOHHOCTU M 3KCTpeMyMbl oyHKUMKM v = x3 — 3x2 — 9x — 12

16

Tema 12. NMpumeHeHue anddepeHUManbLHOro CHUCTIEHUS.
HaiiTn HanGonbluee 1 HaumeHbluee 3HavyeHne pyHKumMn y = x3 — 3x%2 —9x + 35 Ha oTpeske

[-4; 4].

17

Tema 13. dyHKUUM ABYX N HECKOSNbKUX NepeMeHHbIX. YacTHble Nnpon3BoAHbIe.

x 0z 0z
z= ln;. [okasatb, 4To X +£-y =0.

18

Tema 13. PyHKLMMN ABYX M HECKONbKUX nepeMeHHbIX. [[poM3BoaHasa no HanpaBrieHUIO U rPagueHT.

. ] 1 - - 2
HaitTn gradu w = B Touke My(1;-;—1), ecnn | = OM,, u = + xz.
al 0 2 0 y

19

Tema 14. JkcTpemMyM (DYHKLMN HECKONMBKUX NePeMeHHbIX.

HaiiTn akcTpemMyMbl pyHKUMN  z = 2x — 2y — x2 — y2.

20

Tema 14. dkcTpeMyM (PYHKLMN HECKOJTbKUX NepeMeHHbIX.

HaliTn HanGonbluee U HauMeHbLUuee 3HaYeHus yHKUMM z = x2 + 2y? + 1 B 3aMKHyTOM obracTu,
orpaHunyeHHomn ocamm 0x, Oy n npsimon x+y=3.

21

Tema 15. HeonpepeneHHbIN MHTErpan U ero BblYMCIIeHNe.

Bbiumcnuts uHTerpan: [(x* + e*)dx

22

Tema 16. OCHOBHbIE KIacCbl MHTErpupyeMbIx (PyHKUUM

earctg (x)

dx; 2.J(x+1De*dx; 3. 2x+3

Bbiumcrinte: 1. f 213%-10

1+x2

23

Tema 17. OnpegeneHHbIn uHTerpan. HecobcTBeHHbIe MHTerpanbl.

2
Bblumcnuts [ In x dx

24

Tema 18. NpunoxeHns onpeaeneHHOro MHTerpana.
BbluncnnTb nnoLaab urypbl, orpaHuYeHHON NMMHUSAMM
y=@x-1%*ny=5-—x2

25

Tema 20. OudbcpepeHumnanbHbie ypaBHeHUsI NePBOro nopsiaka.




Haiitn obwwuin uiterpan ypasHenust ydx + (1 + x*)dy = 0.

26 Tema 20. OudbcpepeHumnanbHblie ypaBHEHUS NepBOro nopsaka.
HainTtu pelweHve ypaBHeHus:: y' — f—cy = X YAOBETBOPSIOLLEE HaYanbHbIM YCIIOBUSM V01 = 2

27 Tema 21. OucbcpepeHumnanbHbie ypaBHEHUSI BTOPOro nopsigka.

Haitu yactHoe pelueHue ypasHeHust (1 + x2)y” — 2xy’ = 0, yOOBnNeTBOPSAIOLLEE HAYarbHLIM YCIIOBUAM

ylx:l = 0;y’|x:1 =1
28 Tema 22. IluHenHble gaudcepeHumnanbHble ypaBHEHUS BTOPOro nopsigka.

HainTu yacTHoe pelleHve ypaBHeHUs, YAOBNEeTBOPAOLLEE YKasaHHbIM HavarnbHbIM ycnosuaMm:  y" — 5y' +

4y =0, ylx:O =5, y’|x=0 =8
29 Tema 22. IluHenHble gudcepeHumnanbHble ypaBHEHUS BTOPOro nopsigka.

Havitn obwee pelieHve ypasHenns  y" —3y' 4+ 2y = (34 — 12x)e” .
30 Tema 23. Yucnosble psaabl.

w N 120 3! n!

MccnepoBatb CX0AMMOCTb paaa Zn=1; == + = + = +...+ = +...
31 Tema 23. Yucnossble psaabl.

WNccnepoBaTb cxoaMMocTb psiaa o (=1)nt % = I"T3 — ”774 +..+(—1D)*? % +..
32 Tema 24. dyHKUMOHaNbHbIE pAAbI

Haintn nHtepean n pagmyc CXogMMocTu psaa

il "1+12+13++1 nt
in(+2)" 378" 150 a2
=

33 Tema 24. dyHKUMOHaNbHbIE pAAbI

1-e~*?

x2

Paznoxutb B pag pyHkumio y =
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