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KaHaMaaT TeXHUYeCKnX Hayk, [JdoueHT BonbHoBa OnaHna
BnagumuposHa

0e3 yyeHon cteneHn, CTapinin npenogasaTenb KonbLoBa TaTtbaHa
BopucosHa

6e3 yyeHou cteneHn, CTapwunin npenogasaTenb MaTBeeBa AHacTacus
BukTopoBHa

KaHOuaaT TEXHUYECKMX Hayk, [JoueHT Mepansakosa Hatanbes
AnekceeBHa

KaHanaaT usnKo-maTeMaTmyecknx Hayk, JoueHT Boukapes Bagum Bopucosud
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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 CBOU MbICIIN.

1.2 3apayuv AUCLUNSUHbI:

* O3HaKOMUTb CTyJEHTOB C OCHOBaMW MaTeMaTU4eCKUX 3HaHWW, HeoOXOAMMBIX AMS PelleHUs TeopeTUYEeCKUX U
NpUKNagHbIX 3a4ay B pasnunyHbIx 0bnacTsx AesTensHOCTY;

» BocnutaTb abcTpakTHOE NOrMyeckoe MblLLIEHUE U YMEHUE CTPOro u3naratb CBOW MbICIU;

* [pMBUTL CTyAEHTaM OCHOBHbIE HaBbIK/ UCMONb30BaHNS y4eOHOM 1 CMPaBOYHOW NMMTEPaTypbl MO MaTeMaTUKe, a Takke
no AMCLUMNINNHAM, B KOTOPbIX NPUMEHSIIOTCH MaTeMaTUyYeckne MeTofbl;

* [oaroToBUTbL CTYAEHTOB K NPaKTUYECKOMY NPUMEHEHMIO MOMYyYEeHHbIX 3HAHWN;

1.3 Tpe6oBaHuA K NnpeaBapuUTENIbLHON NOANOTOBKE 06y4alolerocs:

MpeaBapuTensbHas NOAroToBKa NpeanonaraeT co3aaHne OCHOBbI A OPMUPOBAHUS KOMNETEHLUMIA, YKasaHHbIX B M.
2, NPV U3YYEHUN OUCLUNIIVH:

OucumnnuHa 6a3V|pyeTcs| Ha KOMNeTeHUunsAX, CC*)OpMVIpOBaHHbIX Ha npeabigywem ypoBHe O6paSOBaHVI$|

2 KOMNETEHLUMUN OBYYAIOLLEIoCA, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLIUMIINHBI

OlMK-1: Cnocob6eH NnpuMeHATbL ecTeCTBEHHOHaYy4YHble U ObOLEenHXeHepHble 3HaHUA, MeToAbl MaTeMaTU4YeCKoro
aHanusa n mogenupoBaHuA B NpocdeccuoHanbHON AeATeNIbHOCTU

3HaTb: OCHOBHbIE MOHATUSA, 3aKOHbI U anropmnTMmbl BCeX n3y4HaeMblX pa3fesioB MmaTteMaTukum

YMeTb: NpuMeHsTb MeToAbl MaTemMaTU4Yeckoro aHanus3a U MOAENUPOBaHUS K PeLUeHWo NpuknadHbiXx 3agad B obnactu
NPOEKTUPOBaHMS U NPOM3BOACTBA N3AENNIA NErKOW NPOMbILLIIEHHOCTH

BnapeTb: HaBblkaMy NMPUMEHEHUS COBPEMEHHOIO MaTeMaTUYECKOro MHCTPYMEHTapUSA ONsi COBEPLUEHCTBOBAHNS MPOLIECCOB
NPOEKTMPOBAHNS M NPOU3BOACTBA OOEXAbI, O0YBU, KOXXrariaHTepeu, akceccyapoB, U3Aenuii U3 KOXU 1 Mexa

OlMK-2: Cnoco6eH y4acTBOBaTh B NPOEKTUPOBAHMMN TEXHOJIOMM4YECKUX NPOLIECCOB C Y4€TOM 9KOHOMUYECKUX,
3KONIOrMYECKUX, counanbHbIX U BPYrUX orpaHu4YeHUin

3HaTtb: TeopeTun4yeckme OCHOBbl MeTOOO0B MaTeMaTU4eCKoro aHanumsa u mMopaenmpoBaHuA, NpUMeHdAeMblX npu 06pa60TKe
AaHHbIX O TEXHOJI0NMYEeCKMX npoueccax u oGopy,u,oaaHmm npon3BoactBa n3genuin nerkomn NPOMBbILLNIEHHOCTU
YmeTb: NPUMEHATb MeTOAbl MaTeMaTU4YeCKOro aHanmsa n MmoaenmpoBaHuA Npn NpoekTnpoBaHNN TEXHONOIMYeCKMX npoLeccos

npou3BoACTBa M3OENuiA erkorl MPOMBbILLMEHHOCTM C YY4ETOM SKOHOMWYECKMX, 3SKOMOTMYECKMX, CouManbHbIX W OpYyrux
orpaHnyeHnmn

BnapeTtb: HaBbikamu NnpuMeHeHnAa MeToaoB MaTemMaTn4eCckoro aHanumsa n mogenmpoBaHua B 3agavyax ontumMmarnbHOro Bbl60pa

obopyaoBaHus ANs NPOEKTUPYEMbIX TEXHOMOMMYECKUX MPOLECCOB C YYETOM 3KOHOMUYECKMX, SKONMOMMYECKUX, CoLMarbHbIX 1
APYrUX orpaHnYeHui

3 PE3YNIbTATbI OBYYEHUA NO ANCLUUNNUHE

KoHTakTHas
paboTta

MHHOBaL. dopma
dopmbl TeKyLero
3aHATUN KOHTpOns

CcpP
Nex. Mp. | (4acsl)
(yachl) | (vach)

HavnmeHoBaHWe 1 cogepxaHve pasaernos,
TEM 1 Y4EOHbIX 3aHATUI

CewmecTp
(kypc gns 3A0)

Pazgen 1. OcHoBbI NMHEHON anrebpsbl

Tema 1. MaTpuubl 1 onpegenuTenmu.
MaTpuubl. CBonctea matpuu,. [lenctems Hag
maTtpuuamu. Onpegenutenun. CeoncTtsea
onpegenutenen. Cnocobbl nogcyeta
onpeagenuTenen.

MpakTnyeckme 3aHaTus:[dencteua Hag
mMaTpuuamun.Crnocobbl nogcyeTa
onpegenutenen. (PeweHne 3agav)

Tema 2. Cuctembl NMMHENHbIX
anrebpaunyeckux ypaBHeHunin. Cuctembl Tpex
NNHENHbLIX YpPaBHEHUI C TpeMS
HeunsBecTHbIMU, hopmynbl Kpamepa, metoq
NMOSTHOIO UCKITIOYEHUS. 2 2 10 nn
MpakTnueckue 3aHaTusA:PelweHue cuctem
NVHEenHbIX anrebpanyecknx ypaBHEHNN
METOLOM MOJTHOIO UCKIMIOYEHUS, MO
dopmynam Kpamepa. (PelweHne 3agav)




Pasgen 2. BekTopsbl

Tema 3. BekTopsbl.

OnpepneneHue BekTopa. PaBeHCTBO
BEKTOPOB. KonnuHeapHble 1 KOMMaHapHble
BekTopbl. JINHEeNHble onepauun Haa
BekTopamu. lNMpoekuun BekTopa Ha ocu
KoopamHaTt. 3anuck Bektopa B hopme
npoekuun. basuc.

MpakTnyeckme 3aHaTUs: JInHENHbIE onepauun
Hag BekTopamu. (PelweHne 3agav)

9,75

Tema 4. lNponsseaeHna BEKTOPOB.
lMponsBeneHns BEKTOPOB, 3a4aHHbIX B
dopme npoekunn. CkanspHoe, CMeLLaHHOe r
BEKTOPHOE NPOM3BEAEHMNS BEKTOPOB.
Onpegenexne, CBONCTBA.

MpakTuyeckune 3aHsaTUA:NpumeHeHne
CKansipHoOro, CMeLIaHHOro U BEKTOPHOro
Npou3BefeHni i BEKTOPOB AN peLUeHnst
npuknagHbix 3agad. (PeweHne 3agav)

ra

OK

Pasgen 3. AHanuTtnyeckas reomeTpus Ha
MAOCKOCTU

Tema 5. MeToq KOOpAMHAT Ha NAIOCKOCTW.
Cunctembl koopAMHaT Ha NNOCKOCTH,
OCHOBHbIe 3agauun. [Npeobpa3oBaHusa cuctem
KoopauHar.

MpakTnyeckue 3aHaTus: MNepexoabl B
cuctemax koopauHar.(PeleHue 3agaq)

Tema 6. NMpsimasn Ha NSIOCKOCTH.

OcCHOBHbIE ypaBHEHUSA MPAMOW. Yron Mexay
NpsMbIMW. YCMNOBWUSI NapannenbHOCTU U
neprneHauKynapHOCTU NPsIMbIX.
MpakTuyeckune 3aHATUA: NpumeHeHne
OCHOBHbIX YPaBHEHUN NPSIMOW ANS peLleHnst
3apay. (PeweHue 3agay)

10

Tema 7. KpuBble BTOpOro nopsigka.
OKpyXHOCTb, annunc, runepbona, napabona,
NX KaHOHWYeCKNe ypaBHeHUs1, rpachukm.
CsowctBa. ObLiee ypaBHeHME KPUBOM
BTOPOro nopsigka.

MpakTnyeckue 3aHaTtus: MNMocTpoeHne
pa3nunyHbIX KPUBLIX BTOPOro Nopsaka,
HaxoxgaeHue nx napameTpos. (PelweHune
3ajauv)

10

nn

Pasgen 4. AHanutuyeckas reomeTpus B
NpoCTpaHCTBE

Tema 8. MNNockocTb B NPOCTPaHCTBE.
KoopauHaTel B npocTpaHcTse. MnockocTs B
NpOCTpaHCTBE. YpaBHEHUS NMOCKOCTH,
npoxoasLuen Yepes AaHHY TOUKY
nepneHaKynsapHoO JaHHOMY BEKTOPY,
ypaBHeHWe MrnocKoCTW, NpoxoasLlen Yepes
TPW AaHHble TOYKK, 06LLee ypaBHEHME.
MpakTnyeckue 3aHatua: NpumeHeHue
ypaBHEHWUI NNOCKOCTM A8 peLlleHuns 3aaay.
(PewweHune 3anayv)

11

Tema 9. lNpsamasn B NpoCTpaHCTBE.

MpsiMas B NpOCTpaHCTBE KakK NMHUA
nepecevyeHuns nrnockocten. KaHoHnyeckme n
napameTpuyeckne ypaBHeHMs NPsiMOWN.
YpaBHeHusa NpsiMoi, NpoxoAasLlen yepes ase
3alaHHble TOYKUW. [pamas n NnockocTb B
NpOCTpaHCTBe.

MpakTnyeckue 3aHaTus: NpumeHeHue
ypaBHEHUN NPsIMOK B NPOCTPaHCTBE 4114
pelweHus 3agad. (PelwweHue 3agay)

11

ra




Pasgen 5. ndpdepeHumanbHOe ncHncrneHmne
PYHKUUN OQHOW NepeMEHHON

Tema 10. BBegeHne B maTeMaTU4ECKUIN
aHanwms.

MoHaTne nocnegosatenbHOCTU. OCHOBHbIE
NOHATUSA O (pyHKLMK. BBEeaeHne B aHanus
dyHKUMN 0gHOKM nepeMmeHHon. beckoHe4yHo
Manble n 6eckoHe4YHo 6onbLIne BEMUYUHBI.
Mpegen dyHkumn. MNMpasuna BblYMCEHUS
npegenos. 3amevaTtenbHble Npeaensi.
HenpepbiBHOCTbL (hyHKUMK. CBONCTBA
HenpepbIBHbIX (YHKUUA.

MpakTuyeckune 3aHATUA: BblumcneHne
npegenos dyHkuun.MccnegoBanne oyHKL MM
Ha HenpepbIBHOCTb, MOUCK TOYEK pa3pbiBa.
(PewweHune 3anayv)

Tema 11. JuddepeHumanbHoOe ncuncrneHmne
dYHKUNN OOHON NEPEMEHHON.
OnpeneneHne NponsBogHON U ee
reomeTpuyeckmin cmblics. MNpasuna
aundpepeHympoBaHusa. Tabnuua
npon3BogHbIX. [pon3BogHasa CNOXHOWM
dyHKLMK. MNpon3BOAHbIE BbICLLIMX NOPSOKOB.
Onpenenexune, NpaBumno BbIYUCIEHMS.
Onpepnenenune guddepeHumana u ero
reomeTpuyeckuin cmbicn. HBapnaHTHOCTb
dopm nepsoro anddepeHumana.
OudhdpepeHuymnans! BeICLLMX NOPSAKOB.
MpunoxeHue K NPUOMKEHHBLIM
BbIYUCTIEHUAM.

MpakTuyeckune 3aHATUA: BblumcneHne
NPOn3BOAHbIX PYHKUMIA. [pumeHeHne
anddepeHumana dyHKUUN K NPUBNMKEHHBIM
BblyMcneHusam. (PewweHne 3agay)

10

10

OK

Tema 12. MNpumeHeHne anddepeHumnanbHOro
NUCYUCTIEHNS.

OcHoBHble TeopeMbl AuddepeHumansHoro
ncymcnenus. MNpasuno Nonutansa n ero
NPUMEHEHNE K PackpbITUIO
HeonpegeneHHocTen. MiccnenosaHve
dYHKUUKM MO NepBOr U BTOPOW NPON3BOAHOM:
MOHOTOHHOCTb (DYHKLUU, SKCTPEMYMBbI
dYHKUMUN (HeobxoanMble N AOCTaTOYHbIE
ycnosus). YCNoBus BbIMYKNOCTA, BOTHYTOCTH,
TOYkK nepernba n acMMNTOTbI NIIOCKON
KpWUBOW.

MpakTnyeckue 3aHatua: NpumeHeHue
npaswn Jlonutansa Ans Bbl4UCIIEHNS
npegenos dyHKUuun. MNMonHoe nccnegosaHve
M NocTpoeHune rpacumkoB gyHkumn. (PewweHne
3agauv)

Utoro B cemecTpe (Ha kypce ansa 3A0)

10

mn

KoHcynbTaumm n npoMexyTodHas attectauuns
(3auerT)

32

32

115,75

0,25




Pasgen 6. ®yHKUNN HECKOMNBKNX NEePeMEHHbIX

Tema 13. OyHKUUN OBYX U HECKOMbKUX
nepemMeHHbIX.

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

MpakTuyeckue 3aHATUSA: BblumcneHune
YaCTHbIX NPOM3BOAHbBIX PYHKLINNA.
MpumeHeHne nonHoro anddepeHumana
YHKUUIN MHOTUX NEPEMEHHbIX NS peLleHns
npakTudecknx 3agad. (PeweHune 3agady)

Tema 14. SkcTpeMyMbl DYHKLMN OBYX U
HECKONbKUX NepeMEHHbIX.

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

Pasgen 7. HeonpegeneHHbi nHTerpan

nn

OK

Tema 15. HeonpegeneHHbIn nHTerpan n ero
BbIYMCIIEHNE.

MNepBoobpasHasn n HeonpeaeneHHbIn
nHterpan. Ceorncrtea nepBoobpasHon.
CBolicTBa HeonpeaeneHHOro UHTerpana,
BbITEKatoLne 13 onpegenenns. JinHenHole
csonctea. Tabnuvua nHTerpanos.
MpakTuyeckue 3aHaTuA:NpumeHeHne
Tabnuubl ANA BbIYUCIEHNSA NPOCTENLLNX
nHTerpanos. (PelueHne 3agay)

Tema 16. OCHOBHbIe KNaccbl MHTENPUPYEMbIX
YHKUMNA.

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

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

Pasgen 8. OnpegeneHHbIn nHTerpan

mn

Tema 17. OnpeaeneHHbln HTerpan.
HecobcTBeHHbIE MHTErparnbl.

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

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




Tema 18. NMpunoxeHus onpegeneHHoro
WHTerpana.

MpunoxeHusa onpegeneHHoOro HTerpana K
3afjlayam reomeTpun: BblYMCNEHNE NnoLwanen
Nnockux guryp, o6beMoB Tern nepeMeHHOro
ceyeHnsi. O6beM Tena BpalleHus.
MpakTuyeckue 3aHaTuSA: NpumeHeHne
onpeneneHHoro nHTerpana ans peLlieHus
npakTudecknx 3agad. (PeweHuve 3agaq)

Pasgen 9. [InddepeHumanbHble ypaBHEHNSA
N pagpl

ra

Tema 19. YncnoBble MHOXeCTBA, OCHOBHbIE
BMAbl. MHOXECTBO KOMMIIEKCHbIX YMcen,
JEeNCTBUSA C KOMMIEKCHBIMU YncnamMu.

Tema 20. QuddepeHumanbHble ypaBHEHNS
nepBoro nopsigka.

OnpepeneHune guddepeHymansHOro
ypaBHeHusa nepsoro nopsgka. OnpegenexHve
peweHuns. HavanbHble ycnosus. OCHOBHbIE
BUabl AnddepeHUnanbHbIX YPaBHEHWI:
YypaBHEHUS C pa3geneHHbIMA 1
pasgensaoLwLmMMNCa NepeMeHHbIMN,
NVHENHbIe, OAHOPOAHbIE.

MpakTuyeckme 3aHsaTuA: PelweHne
onddepeHumanbHbIX ypaBHEHU NEPBOrO
nopsigka.(PeweHuve 3agay)

Tema 21. OndbdepeHumnanbHble ypaBHEHNS
BTOPOro nopsiaka.

OnpepneneHne guddepeHymansHoro
ypaBHeHUs BToporo nopsgka. Onpegenexve
peweHus. HavanbHble ycnosus. Teopema
CYLLLEeCTBOBAHWS U €4UHCTBEHHOCTH
peweHus. Criyyan, gonyckaroLine
MOHWXEHMS Nopsiaka.

MpakTuyeckme 3aHaTusA: PelleHve
anddepeHumnanbHbIX ypaBHEHUA BTOPOTrO
nopsiaka, OMNycKatoLWmX MOHWKEHNe
nopsiaka.(PeweHne 3agav)

Tema 22. JluHenHble gnddepeHumanbHble
ypaBHEHUs BTOPOro nopsiaka.

JInHelHble ogHOPOAHBLIE U HEOAHOPOAHbIE
anddepeHumnansHble ypaBHEHUS BTOPOro
nopsigka. Teopembl 0 CBOMCTBAX peLUEHWUN.
Teopembl 006 00LEM peLleHnn. YpaBHEHUS
BTOPOro nopsiika ¢ NOCTOAHHbIMU
KoappuumeHTamun. Metog peLueHuns
NNHENHbIX OAHOPOAHbIX U HEOAHOPOAHbIX
YypaBHEHUN C NOCTOSHHbIMU
KoadhpuLmeHTamu.

MpakTnyeckme 3aHATUSA: PelueHne NnMHenHbIX
AnddepeHumnanbHbIX YpaBHEHUA BTOPOTroO
nopsiika ¢ NOCTOAHHbLIMU KO3 ULMEHTaMN
(PewweHune 3apay)

Tema 23. Yucnosble psgbl.

OnpeperneHue YMcnoBoro psaa.
HeobxoaumbIin Npu3HaK CXOAMMOCTH.
MpaBuna gencreusa ¢ pagamn. Pagel ¢
NONOXUTENbHLIMKU YneHamu. NMpusHakm
CXO0OUMOCTU. 3HaKonepeMeHHbIe paabl.
Teopema JlenbHnua ans
3HaKo4YepeayLwmnxcsa psagos.

MpakTnyeckme 3aHaTusA: iccnegosaHune Ha
CXOAUMOCTb 3HAKOMOMOXUTENbHbIX YACMOBbIX
psgoB.[pumeHeHne TeopeMsl JlenbHnua ans
nccnenoBaHus 3HakovYepeayoLmMXCsa psiaoB
Ha cxoammocTb. (PelweHune 3agay)




Tema 24. OyHKUMOHaNbHbIE PAAbI.
CTteneHHble psgbl. OnpegeneHne CTENEHHOro
psga. Obnactb CXOANMOCTWN CTENEHHOrO
psga. Teopema Abens. Paguyc n nHtepean
CXOAMMOCTMW.

Pagbl Tennopa n MaknopeHa.

MpakTnyeckme 3aHaTMA: HaxoxaoeHus
paguyca u nHtepaara cxogumMocTu
cTeneHHoro psiga. PasnoxeHue yHKUMM B
psaa Tennopa u MaknopeHa.(PelwleHune 3agay)

WTtoro B cemecTpe (Ha kypce ans 3A0)

ra

KOHCyJ‘IbTaLI,I/IVI N NpoMeXyTo4vHaa atrectauma
(Ok3ameH)

34

34

85

2,5

24,5

Bcero koHTakTHas pa6ota u CP no

134,75

225,25

OAUCLMMIHE

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4ebHbIM NaHoOM He NPeayCMOTPEHO

5. ®OHA OLIEHOYHbIX CPEACTB AN NPOBEQEHUSA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasarenem, KputepuneB U CUCTeMbl OLleHUBaHUA pe3ynbTaToB OGYHEHMFI

5.1.1 NokasaTenu oueHUBaHUA

Kon HanmeHoBaHne oueHOYHOro
MokasaTenu oueHMBaHWA pe3ynbLTaToB 0byyeHus
KoMneTeHuun cpeacTtea
dopmynnpyeT n 06BbACHAET OCHOBHbIE MOHATUS, 3aKOHbI, TEOPEMbI U
anropuTMbl 3y4aemblx pa3aenoB MaTeMaTUKN.
Bonpocbl 4ns ycTHoro
cobecenoBaHus
onK-1 PeliaeT TMnoBble 3agayv 1 NpuMepbl MO OCHOBHbLIM U3yYaeMbIM Bonpock! ANSl TECTUPOBAHNS
pasgenam matemMaTuku
[MpaKkTnKo-opueHTUpoBaHHbIE
- 3agaHus
OBBbACHAET B3aMMOCBA3b OCHOBHBIX MaTEMaTUYECKMX MOAEeNew 1
METOLOB M UX 3HAYEHWNE NPU PeLLEeHNM NPaAKTUYECKNX 3aaa4
PopmMynUpyeT 1 NOHUMAET OCHOBHbIE NMOHATUSA N METOAbI
aHanuTnyeckon n anddepeHLmanbLHON reomeTpumn, MMHENHoOW anrebpsbl,
MaTeMaTU4ecKoro aHanmsa, Teopuv BEpOATHOCTEN N MaTemMaTUYeCcKon
cTaTUCTUKK, paboTaeT C MaTeMaTUYeCKMM annapaTom, ucnons3yemom B | Bonpockl gnsa ycTHoro
crneumarnbHbIX Kypcax. cobecegoBaHus
OrlK-2 PelwaeT TMnoBble 3agayv ¢ AOBeAeHWEM peLLeHns A0 NPUeMnemMoro Bonpocbl Ans TectupoBaHus
pesynbTaTa (41cna, popmynsl, rpaduka), B TOM 4ucrne ¢
UCMNONb30BaHNEM 0a30BbIX MaTeEMaTUYECKUX NAKETOB MU NPOrPaMM. [MpaKTMKO-OpUEHTUPOBAHHbIE
3agaHus
BocnpoussoauT Te 4eNCTBUSA, KOTOPbIE MPON3BOASTCS B pearibHOM
MaTeMaTU4eCKOM UccrnegoBaHny Npyv MogeNMpPoBaHUM NPOLIECCOB U
nNpou3BoACTB.

5.1.2 Cnctema 1 KpuTepum oLeHUBaHUs

LLikana oueHnBaHus

Kputepun oueHnBaHUA COPMUPOBAHHOCTI KOMMNETEHLMIA

YcTHoe cobecenoBaHune

MucbMeHHas paboTa

5 (oTnun4HO)

MonHbIN, Nc4YepnbiBaOLWNN OTBET, SIBHO
OEMOHCTPUPYOLLMIA rnyb6oKoe NoHUMaHne
npegMeTa u LUMPOKYH 3pYyANLNIO B
oueHuBaeMon obnactu. Kputnyeckui,
OpuUrnHanbeHbIA NOAXOA K MaTepuany.

4 (xopoLuo)

OTBEeT NOMHbINA, OCHOBaHHbIN Ha
npopaboTke Bcex 0b6s3aTernbHbIX
NCTOYHUKOB MHopmauun. Mogxoa kK
MaTepwuany OTBETCTBEHHbIN, HO
CTaHOapTHbIN.




OTBET BOCNPOM3BOAUT B OCHOBHOM TOJIbKO
NEKLMOHHbIE MaTepwuansl, 6e3
camoCTosITENbHOM paboThl C
pPEKOMEHAOBAHHOW NUTEPaTYpPONA.
[leMOoHCTpMpyeT NOHNMMaHue npeaMmeTa B
uenom, 6e3 yrnybnexus B getanm.
MpnCyTCTBYIOT CYLLECTBEHHbLIE OLLIMOKN nnn
npobenbl B 3HAHUSAX MO HEKOTOPbLIM TEMaM.

3 (ynoBneTBOpPUTENBLHO)

HecnocobHocTb 0TBETUTL Ha Bomnpoc 6e3
nomoLuy ak3ameHaTopa. HeaHaHue

2 (HeyOoBMNEeTBOPUTENbHO) | 3HAYUTENBHON YacTW NPUHLMMIMANBHO
BaXHbIX 3MIEMEHTOB AUCLMMIUHbI.
MHorouncneHHsle rpyobie owmnoKu.

[leMoHCTpUpyeT NoHMMaHWe npegmeTa B

3auteHo uenom, 6e3 yrnybnexus B getanm.

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomoLuy ak3ameHaTopa. HeaHaHue

He 3auTeHo 3HaYMTENbHOM YacTW NPUHLMMNANBHO
BaXHbIX 31IEMEHTOB ANCLMMITUHBI.
MHorouncneHHble rpybbie owmnbkm.

5.2 TunoBble KOHTPOJIbHbIE 3aAaHUA UNU UHbIe MaTepuarbl, HeO6XxoAuMbIe ANl OLeHKN 3HAHUNA, YMEHUN,
HaBbIKOB U (UNN) ONbiTa AeATeNbHOCTU
5.2.1 Nepe4yeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | DopMynnpoBKM BONPOCOB

Cemectp 1

MprMeHeHNs NOHATUA NPOU3BOAHON AN UCCMNe0BaHNsA CBOWCTB (DYHKLIMM:
[J Bo3pacTaHue 1 yBbiBaHne QyHKLUM
[ TOYKM IKCTPEMyMa

1
0 BbINYKNOCTb ee rpaduka
[ Toukn nepernba rpaduka
0 acuMnTOThl (BEPTUKANbHbIE N HAKIOHHbLIE)

2 MpaBuna JlonuTtansa packpbITUs HeonpeaeneHHOCTeN

3 Teopembl Ponnsa u JlarpaHxa, nx reomeTpu4ecknin CMbicin

4 MpounssoaHble n anddepeHumanbl BblCLUNX NOPSAKOB

5 lMponssoaHas, ee onpeaeneHne, reoMETPUYECKUN U MEXAHUYECKUIA CMbICTbI, MpaBuia BblYNCIEHNS

6 Mpenen dyHkumKn. Teopembl 0 Npegenax. PackpbiTne HeonpeaeneHHocTen. 3ameyaTenbHble Npeaernbl.

7 KpvBble BTOpOro nopsigka (3nnunc, okpy>KHOCTb, runepbona, napabona), Mx KAHOHUYECKNE YPaBHEHNS,
CBOWNCTBA, YepTex.

8 Yron mexay npsiMon 1 NoCKOCTbIO, YCIOBUS MX NapannenbHOCTM U NepneHankynapHoCTm

9 Mpsimasa B npocTpaHcTBe. YpaBHEHWsI NPSMON B NMPOCTPaHCTBeE.

10 BekTopbl B reoMeTpuyeckoi 1 koopanHaTHon cbopmax. Onpegenenne. CeoiicTea. [eNcTBMSA Hag BEKTOPaMMU.
CkansipHoe, BEKTOPHOE M CMELLAHHOE NMPON3BEAEHNSI BEKTOPOB. VIX reOMeTpu4ecKoe NpuoxXeHus.

11 Cuctembl NMMHENHBbIX ypaBHeHUn. COBMECTHbIE U HECOBMECTHbIE cucTeMbl. Teopema KpoHekepa — Kanennu.
dopmynel Kpamepa.

12 Matpuubl n onpegenutenn. Onpepenenus. Ceolictea. [lenctenst Hag maTpuuamn. PackpbiTve onpegenutenen

BTOPOro U TpeTbero NnopAaKoB.

Cemectp 2

13 Pagbl Tennopa n MaknopeHa

14
CXOAMMOCTW.

15 rlpl/I3HaKI/I CXOOANMOCTU 3HAKOMOJIOXKUTENbHbLIX N 3HakonepemMeHHbIX PAa0B, abcontoTHas CXOOANMOCTb.

16 Yucnosble pagbl. OnpegeneHune. Ceonctea. Heobxoanmblii NpuaHak CXoaNMMOCTW.

17 JInHenHble anddepeHumnansHble ypaBHEHNS BTOPOro nopsaaka ¢ NoCTOSHHbIMU KoadduLmeHTamm

OunddepeHumanbHble ypaBHeHUsi NepBOro Nopsiaka, UX OCHOBHbIE BUAbI (C pa3fensowmMmcs 1

18 .
pas3geneHHbiIMU nepeMeHHbIMU, NIMHEUHbIe, OﬂHopOﬂHble). Obwee pewieHne n 3agava Kown.

19
3anncy KOMNMEeKCHOro Y1cna.

20 MpunoxeHusa onpegeneHHoro uHTerpana. BeluncneHve nnowagen nnockux uryp

21 HecobcTBeHHbIE MHTErpanbl NepBoro 1 BToporo podos. Onpeaenenune. CxoaMMocTb.

®yHKUMOHanbHbIe paabl. CTeneHHble pagbl. ObnacTtb cxogumocTu. Teopema Abensi. Pagunyc n uHtepsan

KomnnekcHble uncna. Onpegenexuve. enctema Hag koMmnnekcHbiMu yncnamm. ®opmyna Myaspa. Popmebl




22 OnpegeneHHbi nHTerpan. MeTtogpbl BblMMCIEHNS.

23 OnpepgeneHHbIn nHTErpan (onpegenexHne, CBONCTBA, Teopema o cpegHem). Popmyna HetoToHa — JlenbHuua.

24 HeonpegeneHHbIn nHTerpan (onpegeneHve, CBOMCTBa, METOAbI BbIYUCIIEHNS)

25 JKCTPEMYM (PYHKLMM ABYX NEepeMeHHbIX (HE0BX0AMMOe 1 4OCTaTOYHOE YCIOBMS CYLLECTBOBAHUSA 9KCTpeMymMa)

26 ®yHKUMM ABYX NEpPeEMEHHbIX (onpeaeneHve, npeaen, HenpepbIBHOCTb)

5.2.2 TunoBble TeCcToBble 3aAaHuUA

Tunosble TecToBble 3agaHns HaxoasaTcsa B [NpunoxeHnn k gaHHomy P4
5.2.3 TunoBble NPaKTUKO-OpUEHTUPOBaHHbIe 3aAaHusA (3agaym, Kemcbl)

TunoBble NPaKTUKO-OPUEHTMPOBAHHbIE 3adaHuns (3agaym, Kencol) Haxoadatca B MpunoxeHun kK gaHHomy P

5.3 MeToauyeckne marepuanbi, onpegensioLwme npoueaypbl OLeHUBaHUA 3HaHUWA, YMEHUN, BrageHun (HaBbIKOB
M (MUNN) NPaKTUYECKOro onbITa AEeATENbHOCTH)

5.3.1 YcnoBusa gonycka o6y4arowerocs K NpoMeXyTo4yHoOM aTTecTaumMm M Nopsaaok NMMKBMAAUUM akageMnyeckomn
3a40/MKEHHOCTH

lMpoBeaeHe NPOMEXKYTOYHOW aTTecTaumMm perfnaMmeHTUpPOBaHO NlokalnbHbIM HOpMaTMBHbLIM aktoM CI6IMYTTL,
«MonoxeHne o NpoBeAeHNM TEKYLLETO KOHTPOIS YCNEBAaeMOCTU U MPOMEXYTOUYHOM aTTecTaumm obyyatowmnxcsa»

5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No AUCUunianHe

YcTHas + MucbMeHHasda KomnbloTepHoe TecTupoBaHue WHas

5.3.3 Oco6eHHOCTU NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum nNo AMCLUUNINHe

* Ha NoaroToBKy oTBOANTCA 45 — 60 MUHYT
* Ha OTBET Mo OuneTy u gononHuTenbHble Bonpocbkl 30 — 35 MUHYT
* CMoNb30BaHKWe BCNOMOraTenbHOM NuTepaTypbl (CNPaBOYHUKOB, KOHCNEKTOB U TN.) HE NPEAYCMOTPEHO

6. YYHEBHO-METOAUYECKOE U UH®OPMALIMOHHOE OBECNEYEHUE OUCLUMINNHDI
6.1 YyebHasa nutepaTtypa

ABTOp 3arnasue | M3paTenbcTBo | [oa n3paHnsa | Ccbinka
6.1.1 OcHoBHas y4yeb6Hasa nutepaTtypa
WHapesa, I. B. Bbicwas maTtemaTuka . https://www.iprbooks
Mocksa: An Nu Ap Megna 2023 hop.ru/132560.html
NuTeuH, A. B. Bbicluaa matemaTtuka. Craspononb: https://www.iprbooks
JInnennas anre6pa CTaBpOnonbLCKUM 2022 hop.ru/129574.html
rocyaapCTBEHHbIN
arpapHbI yHUBepcuTeT
AbpamsH, A. B. HenpepbiBHast MaTemaTuka: https://www.iprbooks
Teopus 1 npakTuka. hop.ru/129101.html
HeonpeaeneHHble n
onpeeneHHble MHTerpansI, POCTC_’B'Ha'D-OHy’
HECOBCTBEHHbIe MHTerpanbl, | |araHpor: Visaarenscrso 2022
uncroBble psiabl, YHKLWM tOxHoro cpeaepantHoro
HECKOMbKUX NepeMeHHbIX, yHuBepcuteTta
anddepeHumanbHble
ypaBHeHuUs
6.1.2 lononHuTenbHasa y4yebHasa nutepartypa
WHapesa, I'. B. Bbicwas maTtemaTuka Cumdeponorns: http://www.iprbooksh
(nnHerHaga anrebpa) YHUBEPCUTET SKOHOMUKM 2020 0p.ru/101397.html
N ynpaBneHusi
Hepobosa C.®., MaTtemartuka. CankT-MeTen6vor http://publish.sutd.ru/
Konbuoea T.B. HeonpeaeneHHble n CI'I6FYI'IE)I',D,yp ’ 2023 tp_ext_inf_publish.ph
onpeeneHHble nHTerparnbl p?id=2023124
Konbuoea T.B., MaTtemaTtuka. Cankr-AeTenbvor http://publish.sutd.ru/
Hepobosa C.9. AHanuTnyeckas reomeTpms CI'I6FYI'IPI' ypr- 2023 tp_ext_inf_publish.ph
A p?id=2023123
MateeeBa A.B., MaTtematuka Cankr-AeTenbvor http://publish.sutd.ru/
Kpbinos A.B. CI'I6FYI'IPI',D,yp ) 2022 tp_ext_inf_publish.ph
p?id=2022106




6.2 MNepe4yeHb npodeccMoHanbHbIX 6a3 AaHHbLIX U MHPOPMAaLMOHHO-CNPABOYHbIX CUCTEM

1. TpeHaxep no BbICLIEN MaTEMATUKE [ONEKTPOHHbIN pecypc]. URL: http://e-math.ru
2. IHdopmauuoHHas cucteMa «EgmHoe okHo gocTyna k obpasoBaTenbHbIM pecypcam» [ONeKTPOHHbIN
pecypc]. URL: http://window.edu.ru

6.3 MNepeyeHb NULEH3UOHHOIO U CBO6OAHO pacnpocTpaHseMoro NporpamMmmMHoOro oéecneyeHust
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnncaHue maTepmanbHO-TEXHUYECKOMN 6a3bl, HEOO6XO0AMMOWN AN ocyLlecTBeHMA o6pa3oBaTeNibHOro
npouecca no gucumnnuHe

Ayautopus OcHalueHve

MynbTuUMeguinHoe obopyaoBaHue, creumnanmanpoBaHHas mebenb, Jocka
JlekunoHHas Y A PyA H P A
ayauTopus

YyebHas aygutopusi

CneumnanuanpoBaHHasa mebernb, 4ocka




MpunoxeHue

paboyen nporpaMmMbl AUCLMMNNNHbI Matematuka

HaumeHogaHue OUCLUII'IHUHbI

no HanpasneHunto noarotoBkn _ 29.03.01 TexHoNornsa nsgenui Nerkon NPOMbILLIIEHHOCTH
HammeHoBaHue Ol (npoduns): Bce npodumnu

MpunoxeHune

5.2.2 TunoBble TeCTOBbIEe 3agaHnA

Ne n/n | POPMYNIMPOBKN TECTOBLIX 3a4aHUN
Cewmectp 1
1 Tema 1. MaTpuubl 1 onpegenutenu. lencTtBus Hag MaTpyuLamu.
6 -3 0
Mpwn kakom 3HayeHnnA onpegenutens |2 A—2 0]/ =0
0 0 1
1) 2; 2) 1, 3)0,5; Ho
2 Tema 1. MaTpuubl 1 onpegenutenu. lencTtBus ¢ maTpuuamMm.
_(-1 2 _(1 -1 —AL .
Ecrim A = ( 0 _5) mB= (3 ) ) TO matpuua C=A-2B nmeet BuA:
-3 4\, 3 -4y, -3 4\, -3 4
D (—6 —9)’ 9 (—6 —9)' 3)( 6 —9)’ 4) (—6 9)
3 Tema 2. CucteMbl JINHEMHbIX anreépanvyeckux ypaBHeHUN.
. . (1 2|1-3
Ecrn  (xg;y,) - pelueHne cucTeMbl IMHENHBIX YPaBHEHWUIA (3 2| 5 ) TO Xy — Yo, PaBHO
1) -7,5; 2) 0,5 3)-0,5; 4H 75
4 Tema 3. BekTopbl. JIMHenHbIe onepauun Hag BeKTopamu.
[nuHa BekTopa a = 61 — 2] paBHa:
1) 2v10; 2)2V5  3)8 422
5 Tema 4. BekTophl. lponsseneHus sektopoB. NpumeHeHne nponsBeaeHUss BEKTOPOB ANA
peleHns NpuUKNagHbIX 3agay
HaHbl BekTopbl @ = (—1,2—4) n b= (2,-3,0), Toraa nx ckansapHoe Npon3BeaeHne paBHoO:
1) 5; 2) -6; 3) -8; 4)8
6 Tema 4. BekTopsbl. MponsBeneHnsa BektopoB. puMmeHeHue nponsBeaeHUA BeKTOPOB ANs
pelueHusi NpuKNagHbIX 3agay
Mpun kKakom 3HaYeHUn m BekTopbl d = (4;m; —8)u b=(-2-41) nepneHanKynapHbI?
1)4; 2) -4; 3) 0,4; H0
7 Tema 5. AHanuTM4Yeckas reomeTpusi Ha nnockoctu. Metoa koopguHat
OaHbl ABe Touku nnockoctn A (8; -6) n B (-2;4), Torga cepeavHa oTpeska AB meeT koopanHaThl:
1) 3:-1); 2) (55 33 4) (3:-5)
8 Tema 6. AHanuTHU4YecKkasa reomeTpus Ha nrockocTu. Npamasa Ha NNockKocTm




[aHo ypaBHeHUe npsiMor Ha nnockocTn: 3x — 2y — 1 = 0, Toraa yrnoBomn KO3 MULIMEHT 3TON NPAMON
paBeH:

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

Tema 6. AHanuTu4eckas reoMeTpus Ha NMNOCKOCTMW. I'Ip;lmaﬂ Ha NIMOCKOCTHU

o o o 1
YpaBHeHVEM NpsiMON, NePneHANKYNSPHON NpsSIMOn y = X — 5, sABnsieTcs

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

10

Tema 7. AHanuTU4Yeckasa reomeTpus Ha nnockocTu. Npsamasa Ha nnockocTm
KpuBble BTOporo nopsiaka.

@t2)? =82 _ 4

[aHo ypaBHeHue runepbonsl 5

Torpga paccrosiHue Mexay ee poKycamm paBHO:

1)6; 2)9; 3)3; 4)2+/5

11

Tema 8. AHanuTu4eckas reomeTpuma B npocTpaHcTBe. NNockocTb B NpoCTpaHCcTBe
HopmanbHbIV BEKTOP NAOCKOCTU x — 2y + 5z — 15 = 0 nmeeT koopanHaThI:

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

12

Tema 9. AHanuTuYecKas reoMmeTpusi B npocTpaHcTBe. [psimas B NpocTpaHcTBe

< < +5 -5
Hanpaensiowwit exTop npsmoit = = 2— ==

3 - nmMmeeT KoopanHaThbl:

1) (1.5:-5); 2) (0:5;-5); 3) (1-3:2);  4)(2:3;5)

13

Tema 10. AudhbepeHumanbHoe ucuncneHme hyHKuMmn ogqHom nepemeHHon. BeegeHune B
MaTeMaTU4eCcKuin aHanms

In(1+x),

HanTtn obnacTtb onpeaeneHns yHKUMn y = 1

1) (1;); 2) (==;1) U (1;); 3 [-LDU@;=); 411U ;=)

14

Tema 10. OudbcbepeHumanbHoe ncuncneHne cbyHkunm ogHom nepemeHHon. BeegeHune B
MaTeMaTu4ecKkui aHanus

sin7x

- paBeH:
x—0 Sin10x

1) 0,7; 2) -0,7; 3)0; 41

15

Tema 10. QudbchepeHumanbHoe ncuncneHne pyHKUMM ogHon nepemeHHon. BBegeHune B
MaTeMaTU4ecKuin aHanus

O603HaunB 0 — 6GECKOHEYHO Marylo BEINMYUHY, © - GECKOHEYHO GOMbLUY0 BeNMUUHY, C — KOHEYHYHO

00+C
HeHyneBylo BeJIn4nHy, onpenenntb, YeMy paBHO COOTHOLLEHUE: T

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

16

Tema 11. AudpcbepeHuymanbHoe ucuncneHme pyHKUMmn ogHom nepemMeHHown. NMpouseogHas
yHKLUUN.




lMNponssogHan PyHKUMK Y = e***3 ymeer BUA;
1) xe*’+3 2) 2xe*’*3 3) —2xe*’*34) (x? + 3)e*'*3

17

Tema 11. AudchbepeHuymnanbHoe ucuncneHme hpyHKLMN ogqHOMN NepeMeHHON.
hyHKUUN.

MpouseoaHas dyHkuuKM y = In(1 — x2) B TOUKe x=2 paBHa:

1) Va; 2) -34; 3) 4/3; 2) -413

MpounsBogHasn

18

Tema 11. OudcdepeHumnanbHoe ncuncneHme pyHKLMn ogHoM nepemMeHHON. NMpounsBogHbie U

anddepeHumanbl BbiCWNX NOPAAKOB.
" 1
Vex OT PYHKUMN Yy = — PaBHa:

1)6/x*; 2)-6/x*; 3)6x*; 4) —6x*

19

Tema 12. NpumeHeHue anddepeHLManbLHOro UCHUCEHUA

®yHKkuMa y = f(x) onpegeneHHa Ha npomexyTke (-5;4). Ha puc. nsobpaxeH rpadmk dyHKLUN y =

f@).

vA

Torga To4ka MUHMUMYMa Ha npomexyTke (-5;4)

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

CemecTp 2

20

Tema 13. PyHKLUUM ABYX U HECKONbKUX NepeMeHHbIX.

1

O6nacTb onpeaeneHnst hyHKUMN Z = Toxy?

D x2—9y2>292)x2+9y2<93)x2+y?2>9,4)x* —y2>9

21

Tema 13. PyHKLUUM ABYX U HECKONbKUX NepeMeHHbIX.
Hantn grad(z)dyHkummn z = arctg(x +y) B Touke (0; 0):

1) 2; 2) -2; 3)0; H1

22

Tema 14. QkcTpeMyMbl PYHKLMN OBYX U HECKOJIbKNX NEPEMEHHbIX.
HalTu kpuTuyeckyto TouKky yHKUMN z = 2xy + x2 + y2.

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

23

Tema 15. HeonpeaeneHHbIN UHTErpan U ero BblYUCreHue.

+8
MHoxecTBO NnepBooOpasHbIX yHKUUKN f(x) = fm nmeeT BUA:

1) x+Inlx + 1|+ C; 2) x—=7nlx + 1|+ C;




2
3) x4+ 7In|x + 1| + C; 4) > +8x+C.

24

Tema 15. HeonpeaeneHHbIN MHTErpan u ero Bbl4nucneHue.

MHOXecTBO nepBoobpasHbIx yHKUMK f(x) = Yx nmeeT Bua;

1) Vat+c, 2)2Vx"+C, 3)IVxT+C, 4)—%+C.

x2

25

Tema 15. HeonpeaeneHHbIN MHTErpan u ero BblYnucneHue.

KakoB reomeTpuyeckunini CMbICN onpeaeneHHoro uHterpana ot dyHkumm y = f(x) B uHTepsane [a,b] B
[EeKapToOBOW CMCTEME KoopaMHaT?

1). AnvHa nuHum y = f(X) B nHTepsane [a,b];
2). Tnowagb durypsl, orpaHudeHHon nuHuen y = f(x) B HTepeane [a,b];
3). CpeaHee 3HaveHne yHkummn y = f(x) B nHTepBane [a,b];

4). lNpounsBegeHne cpegHero 3HavyeHms PyHKUMM B HTepBarne [a,b] Ha anuHy nHTepBana.

26

Tema 16. OCHOBHbI€ KNlacCbl UHTErpUpyeMbIX OYHKLUNA.

MHoxecTBO nepBoobpasHbiX yHKUMK f(x) = sin? 3 x

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

27

Tema 16. OCHOBHbI€ KIlacCbl MHTErpUpyeMbIX PYHKLUNA.

Kakon nHTerpan He BblpaxaeTcs B arieMeHTapHbIX YHKUMAX?

dx; 2) fxe‘xzdx; 3)fe‘x2dx; 4)[ cos* 2 xdx

X
DI

28

Tema 17. OnpepeneHHblii MHTerpan. Heco6cTBeHHble UHTerparnbi.

KakoW 13 npuBeaeHHbIX HUXXE UHTErpanoB sABNsieTcsl HeCOBCTBEHHbIM, ecnu pyHkums f(X) - HenpepbiBHA?

1. [fedxe 2) [° fedx  3). [f)dx  4). [ f(x)dx

29

Tema 17. OnpegeneHHbIN nHTerpan. Heco6cTBeHHbIe MHTerpanbl.

wl
Yemy paBeH uHTerpan [ %dx’?

1) 1/8; 2) NHTerpan pacxoguTcs; 3)0; 4)2

30

Tema 18. MpunoxeHus onpeaeneHHoOro UHTerpana.

Yemy paBHa nnowagb urypbl Ha pucyHke?

1). [} fdx 2).L7(F() — p(x)dx 3). [} f(x)dx — [} p(x)dx 4). [, f(x)dx — [ (x)dx




31

Tema 19. YucnoBblie MHOXecTBa. MHOXXeCTBO KOMMIEKCHbIX YMcern

MoZaynb KOMMNMEKCHOro Yicna z = 2 — 3i paBeH:

1V5; 2)13; 3)5 4)V13.

32

Tema 19. YucnoBble MHOXecTBa. MHOXeCTBO KOMMJIEKCHbLIX YMucen
Ecrm z;, =1—i;z, =4 +1i,T0 z, - z, PaBHO:

1) 5+ 3i; 2)5-3i; 3)3-i;  4)3i

33

Tema 20. AudpchepeHumanbHbIe ypaBHEHMA NePBOro nopsiaka.

Kakoe wun3 ypaBHeHMN He saBnsetca guddepeHumanbHbiM ypaBHEHMEM C  pas3gensaiolmmucs
nepemMeHHbLIMN?

1) Vy? + ldx = xydy; 22 = f(x)- g);

3) y +p) -y =g0); 4) dy—y = ctgxdx

34

Tema 20. AndcdepeHumnanbHbIe ypaBHeHUA NepBOro nopsgka.

. d
06w HTerpan agnddepeHUnansHOro ypaBsHeH s y—’; = xdx UMeeT Bua;

2 2 2

1 1_ +C;2 =X +C;3 =X +C;4 1—2+C
)y_z ')y_z ')y_z ') y_x

35

Tema 21. AudchepeHumanbHbIe ypaBHEHMA BTOPOro nopsigka.

IndbdepeHLmanbHbIM ypaBHEHNEM BTOPOro Nopsiaka SBNAeTCs:

1)y£—y2tgx =x;2)4y — 3y =5e% 3)4y —3y + 2y = 5e%; Dx2y? —2xy+1=0

36

Tema 22. lluHenHble gudcpepeHUnanbHble ypaBHeHUS BTOPOro nopsigka.

[NaHo andbdepeHumansHoe ypasHeHne y — y — 6y = 0, TOraa xapakTepucTmyeckoe ypasHeHve byaer
nMmeTb BUA:

D6k2—k—1=0; 2Dk*+k+6=0; Dk +k—-6=0; Hk’—k—-6=0

37

Tema 23. Yucnosble paabl.

Kakoii U3 faHHbIX pAOOB ABNAETCA CXOAALLMMCS:

1)21 2)21 3)i ! 4)i3"
- —3 3=
nzln nzln n=1 \/Z n=1

38

Tema 23. YucnoBble pAAbI.

[na kakoro n3 cnegyowux pagos BepHO yTeepxaeHne: ecnn  limu,, = 0 psg JOCTOBEPHO CXOAUTCA:

n-ow
bYerlaYiny Lyye
- = - e oy
n=1 o=t = V2 ="




MpunoxeHue

paboyen nporpaMmMbl AUCLMMNNNHbI Martematuka

HaumeHogaHue OUCL{UI'IHUHbI

Nno HarnpasneHuo NoAroTOBKU 29.03.01 TexHONOrMs M3genuin Nerko NPOMbILLAEHHOCTH

MpunoxeHune

HanmeHoBaHue Ol (npoduns): BCe npoduau

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

Ne n/n | YcnoBus TMNOBbLIX NPaKTUKO-OPUEHTUPOBAaHHbIX 3a4aHuK (3a4ay, Kencos)

Cewmectp 1

1 Tema 1. MaTpuubl 1 onpegenuTenu.

OaHbl ABe MaTpuLbl A = (é i) uB= (_11 i)

TpebyeTca HanTu C = A - B — 2A.

2 Tema 2. CucteMbl JIMHENHbIX anredbpanyeckux ypaBHEeHUN.

1 2 1
(3—53

2 7 -1

4
1)
8

2) HanTK peweHune 3TOW CUCTEMbI METOLOM MOSTHOMO UCKIIOYEHNUS,

3) pewmnTb 3Ty Xe cuctemy no dopmynam Kpamepa.

Cuctema Tpéx NMHeNHbIX YpaBHEHWIA C TPEMS HEU3BECTHBIMU X1, X2, X3 3a[aHa paclUMpeHHON MaTpuLeit

Tpebyetca: 1) 3anucatb cUCTEMY B KAHOHWYECKOW hopMe (B BUAE CUCTEMBI YPaBHEHWUN),

3 Tema 4. BekTopbl.

C - BepLWHbI €€ OCHOBaHWSI.
CpeacTtBamm BEKTOPHOM anredpbl HANTK:

1)  BeKTOpbl C HAYarioM B TOYKe B 1 KOHLOM B OCTaslbHbIX BEPLUMHAX NUpaMuabl;
2)  ANVHY U HaNpPaBRSIOLLME KOCUHYChI BekTopa BC;

OaHbl BepwunHbl nunpamugbl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npuyém Toukun A, B,

4 Tema 4. Bektopbl. [lponsBegeHnsa BeKTopoB

C - BepLuHbl €€ OCHOBaHWSI.

CpenctBamu BEKTOPHON anrebpbl HANTW:

1)  ckansipHoe NpousBeeHve BekTopos BC n BQ:;
2)  yron ¢ mexay pé6pamu BC n BQ;

3)  BekTOpHOe Npou3BefeHVe BekTopoB BC n BA;
4)  nnowaab OCHOBaHWS NUPamMnapbl;

5) 00BLEM Nupammnapl.

OaHbl BepwuHbl nupamugel A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npuyém Toukun A, B,

5 Tema 5. MeToa KoopAUHAT Ha NJTIOCKOCTHU

TpeyronbHuk ABC 3agaH cBovmu BepumHamu: A(5,7);B(8,4)C(3, —3).




Haiitn gnuHy BbicoThl h, npoBea€HHONM 13 BepLUnHbI C.

Tema 6. NpsaAmMas Ha NNOCKOCTU.

TpeyronbHuk ABC 3agaH csovmu BepumHamu: A(5,7);B(8,4)C(3, —3).
HarTu: 1) ypaBHeHune ctopoHbl BC (B oTpeskax Ha ocsx),

2) ypaBHeHMe CTOpPOHbI BA (B obLiem Bnae),

3) yron ¢ mexnay ctopoHamu BC n BA,

4) ypaBHeHMe MeanaHbl BM (¢ yrnoBbiM k03 ULMEHTOM),

5) ypaBHeHue BbicOoTbl AK (C yrnoBbiM KO3 DULIMEHTOM),

6) ypaBHeHue npsamon L, npoxoasiien yepes Touky C || BA,

Tema 7. KpuBbie BTOpoOro nopsigka.
YKasaTb TUM KPMBOW BTOPOro NOpsiAaKa, HanTu ee napamMeTphbl, caenatb YepTex:

G5 yr g
16 9 '

Tema 8. [lnockocTb B NpOCTpaHCTBE

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

Hantu:

1) ypaBHeHue nnockoctu (ABC);

2) yron B mexagy npsmoin (AD) n nnockocTbeto (ABC);

3) ypaBHeHue npsamoin (L), npoxogswen yepes (-)D L nn. (ABD);
4) yron y wMexay nnockocTbio (ABC) 1 nnockocTbio (ABD);

5) ypaBHeHue nnockocTu (Q), npoxoasen Yepes(-) C || nnockoctn (ABD).

Tema 9. NpsaAman B npocTpaHcTBe

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

Hantu:

1) ypaBHeHue npsamoin (AB) B KaHOHUYECKON hopMeE;

2) ypaBHeHue npamon (R), npoxoasiien Yepes ToukyD napannensHo (AB);

3) Tynou yron a mexay npsmbiMu (AB) u (AD), T.e. a = (AB /) AD)

10

Tema 10. BBegeHue B MaTeMaTn4eckmn aHanms.

log,(x-1)

HaiiTn obnacTb onpeaenexua yHkumm y = ——

11

Tema 10. BBegeHue B MaTemaTuyeckuin aHanus. Mpeagenbl M HeNpPepbIBHOCTb.

Bbluncnutb npegersnbl, He NoJ1b3yAChb NMpaBuUiioM Jlonutans:

349X 2 2

. X°+3 . 3x°—-1 X“=x—6 . C0S3x—cos4x

1) lim ; 2) lim——;3) lim 5———; 4) lim———————
x—>1 Vx+8 x> 5X“+2x x->-2Xx%+7x+10 x-0 X sin 3x




12

Tema 10. BBegeHue B MaTemaTuyeckui aHanus. Npegenbl ¥ HeNPepbIBHOCTD.
Haintn Toukm paspbiBa yHKLMU. [TOCTPOUTL YEPTEXK.
X, x <=2

y=44—-—x2 -2<x<0.
4 — x, x>0

13

Tema 11. AudcbdepeHumnanbHoe ucuncneHme pyHKLMN ogHOMN NepeMeHHOWN.

Monb3yack popmynamu ancddepeHUNpOBaHNA, HAUTU NPOU3BOAHbIE CreayoLwmnx QYHKUURA:

cos x
1)y=17'2).y=4cos3x;3).y = eVI9%; 4)y = x2,/1 — x2.

—sinx’

14

Tema 12. NpumeHeHue ancdepeHLManbLHOro UCHNUCIIEHUA.

Hantn npegensl, ncnonb3ysa npasuno Jlonutans:

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

x>0 X+3x2+2x4 x—0 1—cos 3x’

Insinx |

3.

4. lim(x+1) e ™.
xX—e0

x—>+0 Insin 5x’

15

Tema 12. NpumeHeHue aucdepeHUManbLHOro UCHUCIIEHUA.

HaiTu nHTepBarnsl MOHOTOHHOCTU M 9KCTPEMYMbl PYHKUMK y = x3 — 3x% — 9x — 12

16

Tema 12. NpumeHeHue audcdepeHUManbLHOro UCHUCIIEHUA.
Haitn Hanbonbliee 1 HauMeHbllee 3HavyeHne dyHkuMM y = x3 —3x2 —9x + 35 Ha oTpeske

[-4; 4].

CewmecTp 2

17

Tema 13. PyHKUUN OBYX U HECKOJNIbKMX NEepPeMeHHbIX. YacTHbIe NPpoM3BOAHbIE.

x 0z 0z
z=In " [okasaTb, 4TO Xt 5 V= 0.

18

Tema 13. q)YHKLIVIVI ABYX U HECKOJIbKUX NepeMeHHbIX. I'Ipowaao,qHaﬂ no HanpaBJiIeHUO U
rpagueHT.

. a 1 - 2 2
HaifTn gradu w = B Touke M,(1;-;—1), ecnn | = OM,, u == + xz.
al 0 2 0 y

19

Tema 14. AkcTpeMyM (PYHKLMU HECKONMBbKUX NepeMeHHbIX.

Haiitu akcTpemMymbl pyHKUMM  z = 2x — 2y — x2 — y2.

20

Tema 14. AkcTpeMyM DYHKLIMN HECKONbLKNX NepeMeHHbIX.

Haintn Hanbonbliee 1 HauMmeHbllee 3HauyeHus PyHKUMM  z = x2 + 2y? + 1 B 3aMKHyTOW oBnacTtu,
orpaHuydeHHoun ocamu 0x, Oy n npsmon x+y=3.

21

Tema 15. HeonpeneneHHbIN MHTErpan v ero BbIYnCIeHue.

Bblumcnutb unterpan: [(x* + e*)dx

22

Tema 16. OcHOBHbIE KNaccbl MHTErPUpyeMbIX PYHKLUNA

ea'rctg(x)

dx;  2.J(x+ De*dx; 3.fﬂdx

Bolumcrmte: 1. | 2+3x-10

1+x2




23

Tema 17. OnpeneneHHbIN nHTerpan. Heco6¢cTBeHHbIe MHTerpan.l.

2
Bbluvcnus [ In x dx

24 Tema 18. NMpunoxeHus onpeneneHHOro UHTerpana.

Bbiuncnutb nnowaab urypbl, orpaHU4eHHON NTIMHUSIMUA

y=(x—-1?>uny=5-—x2
25 Tema 20. AndcpepeHumnanbHble ypaBHEeHUS NepBOro nopsaka.

HainTn o6wmit nHTerpan ypasHenuss ydx + (1 + x?)dy = 0.
26 Tema 20. AudbepeHumanbHbIe ypaBHEHUA NEePBOro nopsiaka.

Haitu pelueHne ypasHeHns: y — Ey = X YOOBMNeTBOpPsIOLLEE HayarbHbIM YCIOBUAM Vlg=1 =2

27 Tema 21. AndcpepeHumnanbHble ypaBHeHUS BTOPOro nopsaka.

Haintu yacTHoe pelueHune ypasHeHua (1 +x2)y" — 2xy = 0, yaoBNeTBopAioLLEe HaYanbHbIM YCOBUAM

Ve =0y _ =1,
28 Tema 22. lluHenHble gudcpepeHumanbHble ypaBHeHUS BTOPOro nopsigka.

HaiiTn yacTHoe pelleHne ypaBHeHUs, Y0BNEeTBOPSAIOLLEE YKa3aHHbIM HauyanbHbIM YCrOBUAM: Yy —

5 +4y=0, ylkeo=5 y]|_,=8
29 Tema 22. lluHenHble gudcpepeHUnanbHble ypaBHEHUS BTOPOro nopsgka.

HaiiTtun obliee pelueHve ypasHeHus  y — 3y + 2y = (34 — 12x)e”™ .
30 Tema 23. Yucnoeble pagbl.

w 7! 120 3! n!

WccnegoBaTh CXoguMOCTb paaa Znﬂﬁ =5ttt o+
31 Tema 23. Yucnoeble pagbl.

WNcecnepoBath cXxoaMMOCTb psaa Y, (—1)"1 % = lnT3 - ”de' +..+(=1)"? % +...
32 Tema 24. DyHKUMOHaNbHbIE PAAbI

Hantn nHtepBan u pagnyc cXogMmocTu psiga

i ! N SR P "+
n(m+2)" 38 150 Tam+2)
n=

33 Tema 24. dyHKUNOHaNbHbIE pAAbI

1-e~x

x2

Pa3noxutb B pag OyHKUMIO y =
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