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1 BBEQEHUE K PABOYEN NPOrPAMME OUCLIUMNIHDI

1.1 Uenb aucumnnuubl: ChopMmpoBaTth KOMMNETEHUMM obyyatowerocsi B 06r1acT UCNob30BaHMSE OCHOBHbIX
MaTeMaTUYeCKMX 3aKOHOMEPHOCTEN M MPUMEHEHUs mMaTemaTUdeckux Modernein B npodeccroHanbHol OeAaTenbHOCTY.
Takke crnocobcTBoBaTh (HOPMUPOBAHMIO KOMMETEHLWUI, A1 YCMELIHOro OBMafAeHWs KOTOPbIMM HEOOXOAMMO yMeHue
NOrNYecKn MbICITUTb M FPaMOTHO M3naraTb CBOM MbICTI.

1.2 3apauv ANCUMUNNUNHDLI:

* O3HaKOMWUTb CTYAEHTOB C OCHOBaMV MaTeMaTU4YeCKUX 3HaHWUIN, HEOOXOAUMbIX AN PeLleHNs TEOPETUYECKMX U
NpUKNagHbiX 3a4a4 B pasnuyHblX 06nacTax AeATenbHOCTH;

* BocnutaTb abCTpaKkTHOE NOrMYEecKoe MbILLMIEHNE U YMEHUE CTPOro usnaratb CBOV MbICHK;

* MpVBUTbL CTYOAEHTAM OCHOBHbIE HABbLIKM UCMOMb30BaHNsA y4eBHOM U CNPaBOYHOW NMTEpaTypbl No MaTtemaTuke,
a TaKxe Nno AUCLMNIMHAM, B KOTOPbIX MPUMEHSIOTCA MaTeMaTU4ecKkne MeToabl;

* MoaroToBUTL CTYAEHTOB K MPaKTUYECKOMY NPUMEHEHMIO NOMNYYEeHHbIX 3HaHWIA;

1.3 TpeboBaHuA k npeaBapuUTenbLHOM NOAroTOBKe 0bGy4atoLlerocs:

I'Ipep,BapMTeanaﬂ noaroToBKa npefnonaraeT co3gaHne OCHOBbI ANA q)OpMI/IpOBaHI/IFI KOMMEeTEHL NI, YKa3aHHbIX
B2, npu n3yveHnn ancumninH:

OucumnnuHa 633MpyeT09| Ha KOMMNeTeHUUAX, C(*)OpMMpOBaHHbIX Ha npegbiayuiemMm ypoBHe o6pasoBaHv|;|

2 KOMMNETEHLUMU OBYYAIOLLEIrocA, ®OPMUPYEMbIE B PE3YJIbTATE OCBOEHUA OUCLUMNNHBbI

OlK-1: CnocobeH pelwaTtb Bonpocbkl NpothecCuoHanbHOM AeATEeNIbHOCTU HAa OCHOBE €CTECTBEHHOHAY4HbIX U
00LUeMHXXeHepPHbIX 3HAHMW, MeTOAOB MaTeMaTUYeCKOro aHanusa u MmoaenupoBaHust

3HaTb: OCHOBHbIE NOHATUA, MEeTOObl N aNrOpUTMbl BCEX U3yHaeMbIX pa3fesioB MaTteMaTukum

YMeTb: ucnonb3oBaTb Matematudeckue MoAenu, MPUMEHsieMble  MpU  KOHCTPYMPOBaHUM  MPOMbILLNIEHHO
XYOOXXECTBEHHbIX U3AENUM.

BnapeTb: MatemaTU4eCKMMUN METOLAMM pac4yeTa n aHannsa Mogenen Npn KOHCTPpynpoBaHUn n3nenun.

OlNK-8: Cnoco6eH ucnonb3oBaTb aHaNIMTU4YECKUe Moaenu nNpu pacyeTe TeXHONIOrM4YeCcKUxX napameTpoB,
napameTpoB CTPYKTYPbI, CBOMNCTB XyAoXeCTBeHHbIX MaTepuanoB U XyAoXeCTBeHHO-NMPOMbILWMEHHbIX 00BLEeKToB
3HaTb: 6asoBble anropuTMbl M METOAbl pacyeTa TEXHOSIOTMYECKUX MapaMeTpoB MpW MPOU3BOACTBE M3adenui
XYLOOXECTBEHHOIO U Xy40)KECTBEHHO-NPOMbILLSIEHHOTO Ha3HAYeHWs.

YMeTb: MOOEpPHU3MPOBaTb M TPaHCOPMUPOBaTb CYLLECTBYIOLLME METOAbl aHanusa WM pacyeta TexXHONOrMYecKux
napameTpoB

Bnapgetb: mMeTogamMum M MeTogMKaMu aHanuaa, pacdeTa “ ModenupoBaHuA TEeXHONOrmM4eckux npoueccos npu
NPOU3BOACTBE U3AESTUN XYOOXKECTBEHHOIO N XY 40XECTBEHHO-NPOMBbILLIIEHHOIO Ha3HaYEeHUs.

3 PE3YIIbTATbI OBYYEHUA MO ANCLUUNIIMHE

KoHTakTHas
paboTta

CP MHHoBaL, dopma

dopmbl TeKyLlero
yachbl .
( fai';) (qggl;l) ( )| sansmui KOHTPOISA

HaunmeHoBaHWe 1 cogepxaHue pasaernos,
TEM U y4eOHbIX 3aHATUI

CemecTp
(kypc ons 3A0)

Pasgen 1. OcHoBbI NMHENHON anrebpbl
Tema 1. MaTpuyubl M onpegenuTenu.
Matpuubl. CsorctBa maTpud. [encTsus
Hag maTtpuuamu. Onpegenutenu. CeoncTea
onpenenuTenen. Cnocobbl nogcyeta
onpegenutenen.

MNpakTnyeckne  3aHaTUA:LenctBua  Hag
MaTpuuamu.Cnocobbl nogcyeta
onpeaenutenen. (Pewexne sagad)

Tema 2. Cuctemsl TIMHENHBIX
anrebpanyeckux ypaBHEHUN. Cucremsbl
TpeX JIMHEeWHbIX YpaBHEHUA C Tpems
HeunssecTHbIMU, hopMynbl Kpamepa, metof
MOJTHOrO UCKITHOYEHMS. 2 4 8 nn
MpakTnyeckne 3aHATUA:PelleHne cuctem
NVHENHbIX  anredpanyecknx  ypaBHEHWUN
METOAOM  MOMHOI0  WCKMOYEHUs, no
dopmynam Kpamepa. (Pelwenune 3agad)

1 03,3




Paspgen 2. BekTopsl

Tema 3. BekTopsbl.

Onpenenexue BeKTOopa. PaBeHcTBO
BekTOpOB. KonnunHeapHble 1 KOMNiaHapHble
BekTOopbl.  JIMHEWHble  onepauun  Hapg
BekTopamu. [lpoekuun BekTopa Ha ocu
KoopauvHaT. 3anucb Bektopa B opme
npoekumn. basuc.

MpakTnyeckme 3aHATUA:JInHeHbIe
onepaumMn Hag Bektopamu. (PelueHue
3agad)

7,75

Tema 4. TlpousBedeHuss  BEKTOPOB.
MpousBeaeHnss BEKTOPOB, 3afaHHbIX B
dopme npoekuunn. CkanspHoe, cMeLlaHHoe
N BEKTOPHOE MNpPOM3BEOEHUS BEKTOPOB.
OnpepeneHve, cBoncTBa.

MpakTnyeckme 3aHaTUA: NMpumeHeHne
CKarnsipHoOro, CMELLUaHHOrO0 W BEKTOPHOro
Npov3BeEeHUn BEKTOPOB [ANsl  peLleHust
npuknagHbix 3agad. (PeweHne 3agay)

ra

a3

Pasgen 3. AHanuTtudeckas reomeTpusa Ha
MNOCKOCTU

Tema 5. MeToq kOOpAMHAT Ha NOCKOCTW.
Cuctembl  koopauHaT — Ha  NIIOCKOCTW,
OCHOBHble  3ajauw. MpeobpasoBaHus
CMCTEM KoopAuMHarT.

MpakTtuyeckne 3aHaTus: [lepexodbl B
cuctemax koopauHar.(PellieHne 3agaq)

Tema 6. MNpsimasi Ha NnNockocTw.

OcHOBHbIE ypaBHEHUS NPSAMON. YTon Mexay
npsiMbiMK.  YCROBWUS  NapannensHocTn 1
nepneHanKynapHOCTM NPSAMbIX.
MpakTnyeckme  3aHaATUA:  [pumeHeHne
OCHOBHbIX  YpaBHEHMW  MpsIMOA  Ons
peweHuns 3agad. (PeweHne 3apad)

3,03

Tema 7. KpuBbie BTOpPOro nopsiaka.
OkpyxHocTb, annunc, runepbona, napabona,
MX  KaHOHWYECKME  ypaBHEHWs,  rpadvku.
Ceoricta. O6Llee ypaBHEHNE KPMBOWM BTOPOro
nopsiaka.

MpakTnyeckme 3aHATUSA: MocTpoeHune
Pas3nUyHbIX  KPMBBLIX  BTOPOro  MOPSiAKa,
HaxoxaeHue nx napameTpoB. (PelueHne
3agay)

nn

Pasgen 4. AHanutnyeckas reometpua B
NpoCTpaHCTBE

Tema 8. INnockocTb B NpOCTpaHCTBE.
KoopaunHatel B npocTpaHcTBe. [1nockocTb B
NpoCTpaHCTBe. YpaBHeHus MOCKOCTH,
NpoXoasLLen Yyepes OaHHyHo TOYKY
nepneHanKynspHo OaHHOMY BEKTOPY,
YypaBHEHUE MITOCKOCTU, MPOXOASLLEN Yepes TpuU
OaHHble TOYkK, obLlee ypaBHEHNME.
[NpakTnyeckme 3aHATUS: MNpumeHeHne
YPaBHEHUN MNIIOCKOCTUM AN peLleHus 3agad.
(PeleHune 3agay)

Tema 9. lNpsamMasn B NpocTpaHCTBE.

Mpsimas B MpPOCTpaHCTBE  Kak  JNUHUS
nepeceveHust nnockocten. KaHoHuyeckue u
napameTpuyeckue ypaBHEHUS NPSIMON.
YpaBHEHUS NMPSAMON, NMpoXoasen vepes aOBe
3agaHHble Touyku. [lpsimaa M nnockocTb B
NpOCTpaHCTBe.

MpakTnyeckme 3aHATUS: MpumeHeHne
YPaBHEHUA nNpPsSIMOA B MNPOCTpPaHCTBE Ans
pelieHus 3aaad. (PelleHne 3anad)

10

ra

3K




Pasgen 5. OuddepeHumanbHoe ucHUCNEHnE
YHKLMN OQHON NepeMeHHON

Tema 10. BBegeHve B MaTemMaTU4eCKUR
aHanms.

MoHsTe nocnepoBatenbHOCcTU. OCHOBHbIE
NoHATMA O dyHKUuKW. BeegeHwe B aHanus
dYHKUMK oOHON nepeMeHHoW. BbeckoHeyHo
mManble 1M 6eckoHe4YHO Oonblune BEMNUYUHLI.
Mpepen dyHkuun. TlpaBuna BblYUCNIEHUA
npenernos. 3amMevatenbHble npegensl.
HenpepbiBHOCTb DYHKLUMM. CaoiicTBa
HenpepbIBHbLIX (PYHKLWA.

MpakTnyeckme 3aHATUA: BbluncneHne
npegenos dyHkumn.MccnegosaHne yHKLMU
Ha HenpepbIBHOCTb, MOWCK TOYeK paspblBa.
(PellieHne 3anay)

Tema 11. OuddepeHuymnansHoe ucyucreHve
YHKUMM OOHOW NEepeMEHHOMN.

Onpegenexue npon3BogHOW " ee
reoMeTpuYecKun CMbICTT. MpaBuna
AnddepeHunpoBaHmus. Tabnuua
NPON3BOAHBIX. MpounssogHas CIOXHOW
yHKumKn. [Npon3BoaHbIE BbICUMX MNOPSAKOB.
Onpepenexue, npaeumno BbIYUCNEHNS.
Onpepenenve  gudpdpepeHumana un - ero
reomeTpmyeckun  cmbicn.  MHBapMaHTHOCTb
hopm nepBoro andpdepeHumnana.
OnddbepeHuymnansi BbICLLIMX NopsiAKOB.
MpunoxeHne kK NPUBNMKEHHBIM BbIYUCIEHNSM.
MpakTnyeckue 3aHATUSA: Bbluncnenve
NPON3BOAHbIX YHKLMNA. MpumeHeHne
anddpepeHumana dyHKUUN K MPUBIIMKEHHbIM
BbluncrieHmam. (PeweHune 3agay)

03,3,K

Tema 12. lNpumeHeHne anddepeHumnanbHOro
NCYUCNEHMS.

OcHoBHblEe Teopembl  AOuddepeHUManbHOro
ucuncrnieHus. [lNpaBuno Jlonutana wu  ero
npMMeHeHne K pacKpbITUIO
HeonpeaeneHHocTen. MiccnegoBanne pyHKLMM
no nepsoM M  BTOPOM  MNPON3BOLHOMN:
MOHOTOHHOCTb PYHKLUMK, 3KCTPEMYMb
QyHKUMK  (HeoOXoaumble U OOCTaTOYHble
yCroBusl). YCroBusi BbIMyKMIOCTW, BOTHYTOCTH,
TOYKM nepernbda n acuMnTOThbl NITOCKON KPUBOWA.
MNpakTnyeckme 3aHaATUA: [NpuUMeHeHne npaBus
Jlonutana AN BblMUCIEHUS  Mpegenos
GYHKLUNA. NonHoe nccnegoBaHue "
nocTpoeHne rpadukos dyHkumn. (PeweHne
3agav)

WToro B cemecTpe (Ha kypce ansa 3A0)

nn

KoHcynbTauum n npomexyTodHas aTtectaums
(3aver)

34

51

94,75

0,25




Pasgen 6. ®yHKLMN HECKONBKMX NepeMeHHbIX

Tema 13. OyHKUMM [OBYX U HECKOSbKUX
nepemMeHHbIX.

OcHoBHble onpeaerneHuns. MpupaleHne
YHKUMK. YacTHble NPOU3BOAHbLIE, YacTHLIE U
NonHeIn  auddepeHuman  QyHKUUM  MHOMMUX
nepemMeHHbIX.

MpakTuyeckne 3aHATUSA: BbluncreHne 4acTHbIX
Npon3BOAHbIX PYHKUMIA. [NpruMeHeHne NomnHoro
andpdepeHumnana DYHKUMI MHOIMX
nepemMeHHbIX ANs  peleHns nNpakTUYecKmx
3agayv. (PelleHve sagay)

Tema 14. OkcTpeMymbl YHKUMM OBYX U
HECKOMNbKNUX NePeEMEHHbIX.

OcHoBHble ~ noHATMHA.  Heobxogumble  wn
AOCTaTouHble  yCroBUSA CyLLecTBOBaHMUSA
AKCTpEMyMa OYHKUMM OBYX NEPEMEHHbIX.
MpakTnyeckue 3aHATMA:HaxoxaeHue
3KCTPEMYMOB (PYHKLUUA MHOMMX NepeMeHHbIX
(PelueHuve 3agay)

Paspgen 7. HeonpegeneHHbln nHterparn

nn

3,03

Tema 15. HeonpepeneHHbIn nHTErpan u ero
BblYUCIIEHME.

MepBoobpasHasn n HeonpeaeneHHbI MHTerpan.
CeolicTBa nepBooGpasHoN. CeolicTBa
HeonpeaeneHHOro UHTerpana, BbiTeKawLlmne 13
onpenenexuvs. JInHenHble ceoncTBa. Tabnuua
WHTErparnos.

MpakTuyeckue 3aHaTuA:MNpumeHeHne Tabnuupl
ONA  BbIMUCNEHUS MPOCTENLINX WHTErpanos.
(PelueHve 3agay)

Tema 16. OCHOBHblE KMnacCbl MHTErPUPYEMbIX
YHKL MR,

OcCHOBHble MeTOAbl WMHTErPUPOBaHUS: MeTOo[
3aMeHbl NEPEMEHHON, METOA MHTErpupoBaHUS
Mo  YacTaMm, MeTO4  pasfoXeHus  Ha
npoctenwme. CtaHaapTHbIE 3aMEHbI.
MpakTnyeckme 3aHaTUA: NpumeHeHne metoda
3aMeHbl MEPEMEHHOW, WHTErpMPOBaHUS Mo
4YacTaAM U MeToAa pasnoXeHNs Ha NpocTenLme
ans BblYMCIIEHNS HeonpeaeneHHbIX
nHTerpano (PelwweHne 3agay)

Paspgen 8. OnpegeneHHbi nHTerpan

nn

Tema 17. OnpeaeneHHbIn WHTErparn.
HecobcTBEHHLIE MHTErparnbI.

OnpepneneHve onpeaeneHHoro nHTerpana, ero
CcBOWCTBA. JlnHenHble cBOMCTBA
onpeneneHHoOro uHTerpana. MWHterpan c
nepemMeHHblM BepxHMM npegenom. Popmyna
HbtoToHa — JlenbHunuya. Metoabl BblMUCIEHUS
onpeneneHHoro uHTerpana. HecobcTBeHHbIe
WHTErparnbl.

[NpakTnyeckme 3aHATUS: Bbluncnexvne
onpeaeneHHoro nHterpana.(PelwweHnne 3agay)




Tema 18. T[lpunoxeHua onpeneneHHoro
WHTerpana.

MpunoxeHnss onpeneneHHoOro uWHTerpana K
3ajja4yaM reomeTpuu: BblYUCNEHUE Nnoanen
NnockMx curyp, oObLEMOB Tern MNepeMeHHOro
ceyeHust. Obbem Tena BpaLleHus.
MpakTnyeckme 3aHATUA: MpumeHeHne
onpefeneHHoOro WHTerpana pgna  pelleHus
npakTuyeckux 3agad. (PeweHune 3agad)

Pasgen 9. [nddepeHumanbHble ypaBHEHNS U
pagbl

ra

Tema 19. YucnoBble MHOXeCTBa, OCHOBHblE
BuAbl. MHOXecTBO  KOMMIIEKCHbIX  4ucen,
JEencTBUA C KOMMIEeKCHbIMU YUCaMU.

Tema 20. [OuddepeHumnanbHble ypaBHEHUS
nepBoro nopsigka.

Onpegenexue anddepeHunansHoro
ypaBHeHus nepsoro nopsgaka. OnpepeneHve
peweHusi. HadvanbHble ycnosusd. OCHOBHblE
BUAbI anddepeHumnanbHbIX ypaBHEHWI:

ypaBHEeHUs! c pasgeneHHbIMn n
pasgensowmMMmncs nNepemMeHHbIMK, NIMHENHbIE,
OfHOPOAHbIE.

MpakTnyeckme 3aHATUS: PeweHne

anddepeHumnanbHbIX  YypaBHEHU  MEPBOro
nopsaka.(PeliienHvne sanav)

Tema 21. [OuddepeHumnanbHble ypaBHEHUS
BTOPOro nopsiaka.

Onpepenexne andpdepeHumanbHOro
ypaBHeHus BToporo nopsgka. Onpegenenve
peweHus. HavanbHble ycrnoBus. Teopema
CYLLLECTBOBaHNSA U €OMHCTBEHHOCTU pELUEHMUS.
Cny4yau, gonyckatowme NoHWKEeHNs nopsagka.

MpakTnyeckme 3aHATUSA: PeweHne
andpepeHumanbHbIX  YpaBHEHUA  BTOPOro
nopsiaka, OONyCKarLLMX NOHWXEHNe

nopsigka.(PelueHune 3agav)

Tema 22. JlvuHenHble auddepeHumnanbHbie
ypaBHEHUS BTOPOro Nopsaka.

JInHelHble oaHOpPOAHbIE W  HEOAHOPOAHbIE
ondpepeHumanbHble  ypaBHEHMS  BTOPOro
nopsigka. Teopembl O CBOWCTBaxX peLUEHUN.
Teopembl 006 o0wem pelweHnn. YpaBHEHUS
BTOPOro nopsigka ¢ MOCTOSAHHbBIMU
KoahpmumeHTamun. Metoa pelueHnst MIMHENHbIX
OLHOPOAHBIX N HEOQHOPOAHbIX YpPaBHEHUN C
NOCTOSIHHBIMW KO3ghULMEHTAMMN.
MNpakTnyeckme 3aHATUA: PelleHne nUHEeNHbIX
ondgepeHUmnanbHbIX  ypaBHEHUMM  BTOPOro
nopsigka C MNOCTOSIHHbIMU KO3 ULMEHTaMM
(PeweHune 3agay)

0,3,43,K




Tema 23. Yncnosble pagbl.

Onpenenexne 4MCNOBOro psga.
Heobxoaumbii nNpu3Hak CXOAUMOCTW.
MNpaBuna penctBus ¢ psigamn. Pagbl ©
NONOXUTENbHbIMKA  YrieHamu.  [pu3Hakm
CX0OMMOCTW.  3HakonepeMeHHble  psabl.
Teopema JlenbHuua ans
3HaKkouyepeayLLnNXca psiaoBs.
MpakTnyeckne 3aHATUS: ViccnepoBaHue Ha
CXOANMOCTb 3HaKOMONOXUTENbHbIX
yucnoBbIX pAaoB.[IpUMeHeHne TeopeMmbl
JNlenbHuua ans nccrnegoBaHus
3HaKkouyepeyLmxca psaoB Ha
cxoammocTb. (PelueHne 3agay)

Tema 24. dyHKUMOHaNbHbIE PSAbI.
CreneHHble psaabl. Onpegenexue
cTeneHHoro psga. Obnactb cxoguMmocCTu
cTeneHHoro psiga. Teopema Abens. Paguyc
N MHTepBan cXoAMMOCTH.

Pagbl Ternopa n MaknopeHa.
MpakTuyeckne  3aHATUA:  HaxoxgeHus
paguyca M WHTepBana  CXOAWMOCTU
cTeneHHoro psga. PasnoxeHne gyHKUMN B

pag Tennopa

3agay)

n MaknopeHa.(PeweHne

ra

Utoro B cemecTpe (Ha kypce ana 3A0) 34 51 68

KoHcynbTauum n npomexyToyHas

2,5 24,5
aTTectauus (Ok3ameH)

Bcero koHTakTHas pa6ora u CP no

172,75 187,25

AUCLUUNInHe

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTpoBaHue y4e6HbIM NnaHoOM He NpeaycMOTPEHO

5. ®OH[1 OLIEHOYHbIX CPEACTB AN MPOBEAEHUA MPOMEXYTOYHOU ATTECTALIUU

5.1 OnucaHue nokasarenemn, KPUTEePMEB U CUCTEMbI OLIeHUBAHUA pe3ysibTaToB 00y4YeHus
5.1.1 NMokasaTenu oueHnBaHUA

Kog
KOMMeTeHLnn

MokasaTenn oLeHUBaHWS pe3yrbTaToB 00y4eHus

HanmeHoBaHme oLeHO4YHOro
cpencTtea

OrK-1

dopMynmpyeT U OBBACHSET OCHOBHbLIE MOHSATKS, 3AKOHbI, TEOPEMbI,
anropuUTMbl ¥ MEeToAbl U3y4aeMbix pasaesioB MaTeMaTUKN.

Pewaet TtunoBble 3agaun u npuMmepbl MO OCHOBHbIM M3y4YaeMbIM
pasgenam matemMmaTukmn

OOBbsACHAET B3aUMOCBSA3b OCHOBHbIX MaTemaTU4eckux Mmogenen u
METOAOB U UX 3HaYeHWe Npu peLlieHnn NpakThieckmnx sanad

Bonpocbl ansi
cobecenoBaHus

YCTHOTO

Bonpockl ansa TecTupoBaHusi

MpaKTVKO-OpUEHTUPOBAHHbIE
3apaHvs

Orl1K-8

dopmMynupyeT U MOHMMAET OCHOBHbIE TMOHATMS W MeToAbl
aHanutmyeckon W gudpdpepeHumansHon reomMeTpuun,  JIMHEWHON
anrebpbl, MaTemMaTU4eckoro aHanusa, Teopun BepOSITHOCTEN U
MaTemMaTMyeckol CTaTUCTMKM, paboTaeT C  MaTemMaTUyecKum
annapaTtom, UCMoNb3yeMOM B CneLmanbHbIX Kypcax

PeluaeT TvnoBble 3agayn ¢ JOBEOEHMEM pELLEHNS A0 NPUEMIIEMOrO
pesynbtata (4ucna, opmynbl, rpaduka), B TOM u4ucrne C
ucnonb3oBaHWeM 6a30BbIX MaTEMaTUYECKUX NaKeTOB 1 NMPOrpamm

Bocnpoussoaut Te OeWCTBUSA, KOTOpble NMPOU3BOAATCA B peanbHOM
MaTeMaTMYecKoM MccrneaoBaHUM NpY MOAENMPOBaHUM NPOLIECCOB U
NPOV3BOACTB.

Bonpocbl ana
cobecenoBaHus

YCTHOIo

BOI'IpOCbI ona TeCtmpoBaHUA

MpaKTVKO-OpUEHTUPOBAHHbIE
3apaHus




5.1.2 Cucrtema u KpuTepum oL eHMBaHUSA

Kputepum oueHnBaHus chopMMUPOBAHHOCTM KOMMETEHLMI

LLkana oueHmBaHus
YcTHoe cobecenoBaHve MncemeHHas paboTa

MonHbIN, wncyepnbiBalOLWMIA OTBET, SBHO
OeMOHCTpupyoWmMIn rnybokoe MOHUMaHue
npegMeTa W LUMPOKYHD 3pyauumio B
5 (oTnn4HO) oueHvBaemon obnactu. Kputuueckun,
opurvHanbHbIN - Moaxod K  martepuany.
YuntbiBaloTCA Gannbl, HaKOMMEHHble B
TeyeHune cemecTpa.

OTBeTt NOJSHbIN, OCHOBaHHbII Ha
npopaboTke BCEX obsa3aTenbHbIX
4 (xopoLuo) WUCTOYHUKOB  MHopMaLnn. I'Ivop,xop, K
mMatepwuany OTBETCTBEHHbIN, HO

CTaHO4apTHbIN. YyutbiBaoTCA 6annbl,
HaKonmneHHble B Te4eHne cemecTpa.

OtBeTt BocCnpoun3BoANUT B OCHOBHOM TOJ1bKO

NEeKUNOHHbIe MaTtepwuansl, 6e3
CaMOoCTOosITENbHOM paboTbl c
pekoMeHaoBaHHON nutepaTypon.

[leMoHCTpVpyeT NoHUMaHWe npegmeTa B
uenom, 6e3 yrnybneHus B JgeTanu.
MpUCyTCTBYIOT CYLLIECTBEHHbIE OLLUNGKN UMK
npo6enbl B 3HaHUAX MO HEKOTOPLIM TEMAM.
YuutbiBatoTcs  Gannbl, HaKOMNeHHble B
TeYeHue cemecTpa.

3 (yaoBneTBOpUTENBLHO)

HecnocobHocTb 0TBETUTL Ha Bomnpoc 6e3

nomMoLLu aK3ameHaTopa. HesHaHue
3HAYMTENBHOM  YacTU  MPUHUMNMANIBHO
2 (HeyOoBMETBOPUTESILHO) | BaXKHbIX 3MEMEHTOB AVCLMMNIVHDI.

MHorouncneHHole rpyoblie owubkn. HE
yyuTbiBalOTCA  Gannbl, HaKOMMEHHble B
TeYyeHue cemecTpa.

[eMoHCTpypyeT MoHUMaHWe npegmeTa B
uenomMm, 6e3 yrnybneHus B geTanw.
YuutbiBatoTcss  6annbl, HaKoMneHHble B
TeYeHue cemecTpa.

3ayTeHo

HecnocobHocTb OTBETUTL Ha Bonpoc 6e3
MOMOLLM 3K3ameHaTopa. HesHaHwve
3HAYUTENBHOM  YacTu  MPUHUMNMANBLHO
He 3a4teHo BaXKHbIX 3MeMeHTOB AVCLUUNIINHDI.
MHorouncneHHole rpybbie owunbkn. He
yyuTbiBalOTCA Gannbl, HaKOMMeHHble B
TeYeHue cemecTpa.

5.2 TunoBble KOHTPOIbHbLIE 3aaHNUA MU UHbIE MaTepuanbl, Heo6xoAuMbIe AN OL,EeHKU 3HaHUMW, YMEHUN,
HaBbIKOB 1 (MNN) onbiTa AEATENILHOCTU
5.2.1 MNepeyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | DopMynNMpPoBKMN BONPOCOB

Cemectp 1

MpuMeHeHUs! NMOHATUS NPOU3BOAHON AN UCCNEAO0BaHMSi CBOMCTB (OYHKLUK:
0 Bo3pacTaHue U yGbiBaHUe qyHKLMK

0 TOYKM IKCTPEMYMaA

0 BbIMYKIIOCTb €€ rpaduika

0 Toyku nepervba rpaduka

00 acUMNTOTbI (BEPTUKasbHbIE Y HAKIMOHHbIE)

Mpaswuna JlonuTtansa packpbiTvs HeonpeaeneHHoCTe

Teopembl Ponns u JlarpaHxa, nx reomeTpmuyecKknii CMbICI

MpowusBoaHble U AndepeHLManbl BbICLLINX NMOPSAKOB

I'Ipomssop,Haﬂ, ee onpenernexue, FeOMeTpVNeCKI/II;I N MEXaHUYECKNUIN CMbICHIbI, npasuna BblYNUCNEHNA

ojloalbh|lwlN

Mpepen dyHkunn. Teopembl 0 Nnpeaenax. PackpbiTue HeonpeaeneHHocTen. 3amedaTtenbHble Npeaernsi.




KpuBble BTOporo nopsigka (3n5uvnc, oKpy»XHoCTb, runepbona, napabona), nx KaHOHUYeCkue ypaBHeHus,

7 o
CBOWUCTBA, YEPTEX.

8 Yron Mexay ﬂpﬂMOIZ M NIOCKOCTbH, YCIIOBUA NX NapalinernibHOCTU N nepneHankKynapHOCTU

9 Mpsimasn B NpocTpaHcTBe. YpaBHEHMWs! NPSIMON B NPOCTpPaHCTBeE.

10 Yron MexXxay nioCKOCTAMU. Ycnosus napannenbHOCTU N nepneHgnKynapHOCTHU nyockocTen

11 MnockocTtb B NPOCTpaHCTBE. PaanuyHble Buapl YpaBHEHUA NJTIOCKOCTU.

12 Mpamasg Ha nnockocTu. Buasl ypaBHEHWUIA NPSMON.

BekTopbl B reomeTpuyeckon n koopauHaTtHom oopmax. OnpegeneHue. Ceovictea. [JeNcTBMSA Hag BEKTOpaMM.

13 CkansipHoe, BEKTOPHOE M CMELLaHHOE NPOM3BEAEHUS BEKTOPOB. VIX reomeTprnieckoe NpUnoXKeHus.

14 Cuctembl nNMHerHbIX ypaBHeHUA. COBMECTHbIE U HECOBMECTHbIE cucteMbl. Teopema KpoHekepa — Kanennu.
dopmynbl Kpamepa.

15 Matpuupl n onpegenutenn. Onpegenenusi. CeorcTea. [lencTBus Hag MmaTpuuamu. PackpbiTve onpegenutenen

BTOPOIro U TpeTbero nopAaaKkos.

Cemectp 2

16 Pagpl Tennopa n MaknopeHa

dyHKUMOHanbHbIe psabl. CTeneHHble paabpl. O6nacTb cxogumocTu. Teopema Abens. Paguyc 1 nHtepsan
CXOAMMOCTW.

17

18 |_|pI/13HaKI/1 CXOAMMOCTU 3HAKONOJIOXKNTENIbHbIX 1 3HAaKonepeMeHHbIX PpAaoB, abconTHasa cXoAnMOCTb.

19 Yuncnosble psagbl. OnpeaeneHune. Ceonctea. Heobxoanmbliii Npu3Hak CXOANMOCTW.

20 JInHenHble ouddepeHumnansHble ypaBHEHUS BTOPOro Nopsiika ¢ NOCTOSIHHbIMK KoadhduumneHTamm

InddepeHymanbHble ypaBHEHMS NepBoro nopsiaka, X OCHOBHbIE BMAb! (C pasaensiowuMmcs 1 pasaeneHHbIMu

21 ~
nepemMeHHbIMU, NUHENHbIE, ofHopoaHbIe). ObLee pelweHre 1 3agada Kown.

KomnnekcHble yncna. Onpegenerve. [leicTBua Hag KOMNAEKCHbIMU Yucnamu. dopmyna Myaspa. Gopmbl
3anucu KOMNEKCHOro y1cna.

22

23 MpunoxeHusa onpegeneHHoOro uHTerpana. Belumcnenve nnowanemn nnockux duryp

24 HecobcTBeHHbIE MHTErparbl NepBoro 1 BToporo podos. OnpeaeneHne. CXoa4MMOCTb.

25 OnpepenerHbli MHTerpan. Metoabl BblMUCTIEHUS.

26 OnpepgeneHHbIn MHTerpan (onpeaeneHune, CBOMCTBA, Teopema o cpegHeM). Popmyna HbtoToHa — JlenbHuua.

27 HeonpeneneHHbii uHTErpan (onpeaeneHne, CBOMCTBA, METOAbI BbIHUCIIEHUST)

28  |9KcTpeMym yHKLUM ABYX NEpeMeHHbIX (HEOBX0AUMOE M [JOCTaTOMHOE YCIIOBUS CYLLECTBOBAHMUSA SKCTPEMYMa)

29  |®yHKUMM ABYX NepeMEHHbIX (ONpeaeneHue, Npeaer, HenpepbIBHOCTb)

5.2.2 TunoBble TecTOBbIE 3a4aHns

TunoBble TecToBble 3agaHns HaxoaaTcs B [NpunoxexHumn k gaHHomy P
5.2.3 TunoBble NPAKTUKO-OPUEHTUPOBaHHbIe 3a4aHNA (3aJauu, Kercbl)

TuvnoBble NPaKTUKO-OPUEHTUPOBAHHBIE 3aaaHus (3a4ayun, Kenchl) HaxoaaTcs B MpunoxeHnn Kk aaHHomy P10

5.3 MeToaunyeckue maTepuarnbl, onpegensiowme npoueaypbl OLeHUBaHUA 3HaHUW, YMEeHUN, BNnageHuin (HaBbIKOB
1 (MUNN) NPaKTUYECKOro OnbITa JEeATENIbHOCTH)

5.3.1 YcnoBus ponycka o6y4arowwerocs K npoMeXxyTo4yHOM aTrecTaumm u nopsiAok NMMKBUAALMN akaaeMmn4eckomn
3a40MmKeHHOCTH

MpoBeneHne NPOMEXYTOYHOM aTTeCTauun pernaMmeHTUPOBaHO foKasribHbIM HOpMaTMBHLIM akTom CI6rYMNTL
«[NonoxeHune 0 NpoBeaEeHUN TEKYLLEErO KOHTPOMS YCNEBAEMOCTU U MPOMEXYTOYHOM aTTecTaumm o6yJaoLwmnxca»

5.3.2 ®opma npoBeaeHNA NPOMEXYTOYHOWN aTTecTaumMmu nNo AMcCUUNInHe

YcTHasa + MucbmeHHas KomnbloTepHoe TecTupoBaHue NHas

5.3.3 Ocob6eHHOCTU NpoBeAeHUS NPOMEXYTOYHOM aTTecTauuu No AUCLUNIIMHE

* Ha NoAroToBky oTBoauTCs 45 — 60 MUHYT
* Ha OTBET Mo BMNeTy 1 gonosnHuTeNbHble Bonpockl 30 — 35 MUHYT
* ICMOMNb30BaHWe BCOMOraTenbHo nuTepaTtypbl (CNPaBOYHMKOB, KOHCMEKTOB U TM.) HE NPeayCMOTPEHO




6. YHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECIMNEYEHUE OUCUUMITUAHBI
6.1 YuebHas nutepartypa

ABTOp

| 3arnasve

M3pnaTenbcTBO

| log w3paHus |

Ccblnka

6.1.1 OcHOoBHas y4yebHasa nuteparypa

Kpemep, H. L., MNyTko,|Bbicluas mMaTtematuka Aans https://www.iprbooks
g.pﬁﬁ.l,M'l;zl?mw'-\l/,l.M. l\|_/|| 3KOHOMMCTOB Mocksa: FOHUTM-IAHA 2017 hop.ru/74953.html
Kpemep, H. L.
YepHeHko B. [1. Bbiclwass  matematvka B CaHkT-MeTepbypr: 2016 http://www.iprbooksh
npvmepax v 3agadax. Tom 1 MonutexHuka op.ru/59550.html
["onoBuH, M. B.,|lMpakTukym no BbICLLEN . . http://www.iprbooksh
depnocees, A. U MatemMaTtuke B npumepax u Mocksa: MOCKOBQKMM op.ru/50677.html
R rymaHuTapHbIn 2016 ’ ’
3ajadvax. AHanutnyeckas
yHVBEpCUTET
reomeTpus
Bnacos B. B.,[3apgaun un ynpaxHeHus no Mockea, Capartos: http:/Awww.iprbooksh
MutpoxuH  C.  W.,|matematuyeckomy aHanusy u| WHTepHeT-YHMBEpCUTET op.ru/67393.html
MpowknHa A. B, |auddepeHumansHbiM MHdopMaLMOHHbIX 2017
PoanoHos  T.  B.,|ypaBHeHusm TexHonorun (MHTYUT),
TpywwuHa O. B. BysoBckoe ob6pasoBaHue
6.1.2 lononHuTenbHasa y4yebHasa nutepartypa
OcunoBa O.H.,|Matematnka. KoHTponbHble http://publish.sutd.ru/
Kopornb 11.U. paboTtbl 3 Cne.: Cnerynta 2018 tp_ext_inf_publish.ph
p?id=2018294
OcunoBa O.H.,|Matematnka. KoHTponbHble http://publish.sutd.ru/
Koporb 11.U. paboTbl 4 Cne.: Cnerynta 2018 tp_ext_inf_publish.ph
p?id=2018293
OcunoBa 2. H.,|MatemaTtuka. KoHTponbHble http://publish.sutd.ru/
Kopors J1. U. paboTtbl 2 Cne.: Cnerynta 2018 tp_ext_inf_publish.ph
p?id=2018295
Oenncoea A.  A,|Matematuka. KoOHTpoOsbHble http://publish.sutd.ru/
Koporsb J1. L. 3apaHmsa Ne 1, 2 cre.: cnerynrta 2015 tp_ext_inf_publish.ph
p?id=2301
OcunoBa O.H.,|Matematnka. KoHTponbHas http://publish.sutd.ru/
Kopornb J1.U. paboTa 1 cre.: cnerynrta 2018 tp_ext_inf_publish.ph
p?id=2018296

6.2 NMepe4veHb NpodeccuoHanbHbIX 6a3 AaHHbIX U UH(POPMALMOHHO-CMPABOYHbIX CUCTEM

1. TpeHaxep no BbicLLEN MaTeMaTuke [AneKTpoHHbIN pecypc]. URL: http://e-math.ru
2. lHdhopMaLumoHHas cuctema «EguHoe okHO gocTtyna k obpasoBaTernbHbIM pecypcamy» [DNeKTPOHHbIN pecypc].
URL: http://window.edu.ru

6.3 NepeyveHb NMLEH3NOHHOIO U CBOGOAHO pPacnpPoOCTPaHAEeMOro NporpaMmmMHoro obecneyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHue maTepuanbHO-TEXHMYECKOM 6a3bl, HEOOXOAMMOW AN OCyLUeCTBIIeHUs ob6pa3oBaTesibHOro
npouecca no AUCUUNINHe

AyguTtopusi OcHalleHve

MynbTumeaniiHoe obopynoBaHue, cneunannaMpoBaHHas Mmebenb, Jocka
JlekumoHHasa y A pyA H P A
aygutopusi

CneumanuavpoBaHHas Mebenb, focka
YyebHas aygutopust




MpunoxeHwne 1

MpunoxeHue

pabo4er nporpaMmmMbl ANCLIMNNANHBI Matematuka

HaumeHogsaHue BUCL(UI'IHLIHI:I

no HanpaeneHuto nogrotoskn _ 29.03.04 TexHonormsa xyooxecreseHHon 06paboTku maTepuanose
HaumeHoBaHue Of1 (npodpuns): Bce npodunu

5.2.2 TunoBble TecTOBbIe 3aaHusl

Ne n/n PopMyNUPOBKM TECTOBLIX 3a4aHNN
1 Tema 1. MaTpuubl u onpegenutenu. [leicTBuA Hag MmaTpuuamu.
6 -3 0
Mpwn kakom 3HavyeHuMnA onpegenutens (2 A—2 0[=0
0 0 1
1) 2; 2) 1, 3)0,5; 4)0
2 Tema 1. MaTtpuubl n onpegenutenu. [lencTtBuA ¢ MaTpuuamm.
_(-1 2 _(1 -1 A )
Ecrm A = ( 0 _5) MB= (3 ) ) To matpuua C=A-2B nmeeT BUA:
-3 4\, 3 -4, -3 4. -3 4
H(Cg o) (g —o) (e o) 9(Ce
3 Tema 2. CuctemMbl NNHEMHbIX anreépanyeckux ypaBHeHUN.
. . . (1 2|-3
Ecrm  (xy;y,) - pelueHve cucteMbl IMHENHbIX YPaBHEHWI (3 2l s ) TO Xy — Y, paBHO
1) -7,5; 2) 0,5; 3)-0,5; 4 75
4 Tema 3. BekTopbl. JInHeHble onepaumu Hag BEKTopamMu.
[nuHa BekTOpa a = 61 — 2] paBHa:
1) 2v10; 2)2+/5; 3)8; H2V2
5 Tema 4. Bektopsl. [ponsBeaeHns BektopoB. NpumMmeHeHne nponsBeaeHNA BEKTOPOB AJISl peLueHuns
npuKnagHbIX 3agay
HaHbl BekTopbl @ = (—1,2—4) 1 b= (2,-3,0), Torga nx ckansipHoe NpousBeAeHNE PaBHO:
1) 5; 2) -6; 3) -8; 4)8
6 Tema 4. Bektopesl. [ponsBeneHns BektopoB. [pumMeHeHne npon3BeaeHUA BEKTOPOB A pelueHus
npuKNagHbIX 3agay
Mpu kKakoM 3Ha4YeHU m BekTopbl d = (4;m; —8)u b= (=2;—4;1) nepneHAVKYynspHbI?
1)4; 2) -4, 3) 0,4; 4H)0
7 Tema 5. AHanuTUYeckasi reomeTpusa Ha nnockoctn. Meton koopauHat
[aHbl gBe Toukm nnockoctn A (8; -6) n B (-2;4), Toraa cepeanHa otpeska AB umeeTt KoopauHaThl:
1) 3:-1); 2) (55); 3 (3D 4) (3;-5)
8 Tema 6. AHanuTu4Yeckasa reomeTpus Ha nnockoctu. MNpsimasa Ha nnockocTn

[laHo ypaBHeHue npsimoin Ha nnockocTu: 3x — 2y — 1 = 0, Toraa yrnoBon KoamUNEHT 3TOM NPSIMON paBeH:




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

9 Tema 6. AHanuTu4Yeckasa reomeTpus Ha nnockoctu. lNpsimasa Ha nnockocTm
YpaBHeHMeM NpsMoK, NepneHanKynsapHON NPAMon y = %x — 5, aBnseTcs
1) y=%x+5;2)y= —2x+53)y= —%x—3;4)y= 2x—3
10 Tema 7. AHanuTUYecKasi reoMeTpuA Ha NNOocKocTu. Npsimasa Ha NNOCKoOCTH
KpuBblie BTOporo nopsigka.
[aHo ypaBHeHue runepb6onsbl @ - @ =1.
Torga pacctosiHue mexay ee )oKycamu paBHoO:
1)6; 2)9; 3)3; 4)2+/5
11 Tema 8. AHanuTu4Yeckasa reomeTpus B npocTpaHcTBe. NNockocTb B NPOCTPaHCTBE
HopmanbHbI BEKTOp NNockocTn x — 2y + 5z — 15 = 0 umeeT KoopauHaThI:
1) (1;2;15);  2)(1-2;5);  3)(-1,2;3); 4) (1,2;-15)
12 Tema 9. AHanuTUYecKasi reomeTpus B npocTpaHcTBe. [psiMasi B npocTpaHcTBe
o . X y+5 z-5
HanpaBnsitoLmii BEKTOp NpsiMon 1= 3 = VIMeeT koopauHaThi:
1) (1,5;-5); 2) (0;5;-5); 3) (1,-3:2); 4)(2;3,5)
13 Tema 10. OuddepeHumanbHoe ncumcreHme (pyHKLUUM oaHon nepemeHHon. BBegeHne B
MaTemMaTU4yecKuMn aHanus
Hantn obnactb onpeaeneHuns pyHkumm y = %:
1) (Lw);  2) (—oo51) U (1;0); 3) [FL, DU (L0); 4)(=1;1) U (1;0)
14 Tema 10. OnddepeHumanbHoe ncumcreHme (pyHKLuum ogHon nepemeHHon. BBegeHue B
MaTeMaTM4YecKUi aHanus
sin7x
——— paBeH:
x—0 Sin 10x
1) 0,7; 2)-0,7; 3)0; 1)1
15 Tema 10. OuddepeHumanbHoe ncumcrneHme (pyHKLuUmM ogHon nepemeHHon. BBegeHue B
MaTemMaTu4YecKuMn aHanus
0603Ha4mB 0 — 6ECKOHEYHO Manyl BEMUYMHY, « - BECKOHEYHO BONbLUYO BENMMYMHY, C — KOHEYHYO HEHYEBYIO
BEMUYMHY, ONpeaenuTb, YemMy paBHO COOTHOLLEHUE: °°T+C
1) 0; 2) «; 3) C; 4) HeonpeaeneHHOCTb
16 Tema 11. OQudpcpepeHumanbHoe ncumcneHme pyHKLUM ogHonm nepemeHHon. NMponssoaHasa PpyHKLMN.
MpounsBoaHas pyHKLMK y = e***3 ymeeT BUA;:
1) xe*’*3 2) 2xe*’*3 3) —2xe***34) (x% 4 3)e* 3
17 Tema 11. OudpcpepeHumnanbHoe ncumcneHve pyHKLMN ogHon nepeMeHHoNn. [MpousBoagHas ¢pyHKUUK.

MpoussoaHaa dyHKUMKM v = In(1 — x?) B ToUKe x=2 paBHa:

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




18

Tema 11. OudrdbepeHumansHoe ncumcneHme pyHKLUUM ogHon nepeMmeHHou. NponsBoaHble u
anddepeHUmanbl BbICLIMX NOPAOKOB.

4 1 .
Yex OT OYHKUMN y = — paBHa:

1)6/x*; 2)—6/x*; 3)6x*; 4) —6x*

19

Tema 12. MpumeHeHue anddepeHUMansLHOro ncuMcneHus

®PyHkuMA y = f(x) onpegeneHHa Ha npomexyTke (-5;4). Ha puc. nsobpaxeH rpaduk pyHkumm y = f'(x).

Toraga Touka MUHMMYMa Ha npomexyTke (-5;4)

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

20

Tema 13. DYHKLUN ABYX U HECKONbKUX NEePEMEHHbIX.

1

ObnacTb onpepeneHns hyHkuMm Z = ———;

1) x2—y229;2)x2+y?2 <9;3)x? +y2>9;4)x? —y?>9

21

Tema 13. DYHKLUM ABYX U HECKONbKUX NEPEMEHHbIX.
Hantn grad(z)dyHkumm z = arctg(x +y) B Touke (0; 0):

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

22

Tema 14. kcTpemMyMbl PYHKLUM ABYX N HECKOJIbKMX NepeMeHHbIX.
Haitu kputudeckyro Touky dpyHKUMM z = 2xy + x2 + y2.

1) (0;0); 2) (11); 3) (-1;-1) 4) (2,2

23

Tema 15. HeonpepeneHHbIN MHTErpan v ero BblYUCIIeHNe.
MHoxecTBO nepBoobpasHbiX pyHKUMK f(x) = i—:i nveeT BUA;
1) x +In|x + 1|+ C; 2) x —7lIn|x+ 1] + C;

3) x+7Injx+ 1| +C; 4) = +8x+C.

24

Tema 15. HeonpeneneHHbIN NHTErpan n ero BblYncrieHme.

MHoecTBo nepeooBpasHbIx pyHKUMK f(x) = Y/x umeeT Bua:

1) Vxf+c, 2)2VxT+C 3) TVxT+C, 4) —%w.

x2

25

Tema 15. HeonpegeneHHbIN MHTerpan n ero BbluncrieHume.

KakoB reomeTpuryeckmin CMbICn onpegernieHHoro nHrerpana ot dyHkumm y = f(x) B nHtepeane [a,b] B gekapToBomn

cucreme KOOpLI,I/IHaT?

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




2). Mnowaab durypsl, orpaHuyeHHomn nuHven y = f(x) B nHTepeane [a,b];
3). CpenHee 3HaveHue dyHkumu y = f(x) B nHTepsane [a,b];

4). NpoussegeHvie cpegHero 3HadeHusa yHKLMKM B UHTepBarne [a,b] Ha onuHy nHTepsana.

26 Tema 16. OCHOBHbIe Knacchbl MHTErpupyemMbIX (pyHKLMNA.
MHoxecTBO NepBooBpasHbIX PYHKUMKN f(x) = sin?3 x
1) g—gsin3x+ Cc;, 2 g—%sin3x+ c; 3) §+%sin3x+C; 4) sin®3x+C
27 Tema 16. OCHOBHbIE Knacchbl MHTErpupyemMbiX (PYHKLNNA.
Kakon nHTerpan He BbipaxaeTcsl B anieMeHTapHbIX OYHKLUNSX?
1). f\/%dx; 2) [xe*dx; 3)[e*dx; 4)[cos*2xdx
28 Tema 17. OnpeaeneHHbIn uHTerpan. HecobcTBeHHbIE MHTErpanbl.
Kakon 13 npmBegeHHbIX HDKE MHTErpanoB ABMAETCA HECOOCTBEHHbIM, ecnu yHKLMS f(X) - HenpepbiBHA?
1. [ifdx 2) [ffeodx 3). [feodx  4). [ f(x)dx
29 Tema 17. OnpeaeneHHbIn uHTerpan. HecobcTBeHHbIE MHTErpanbil.
UeMy paBeH UHTerpan flmmedx?
1) 1/8; 2) vHTerpan pacxoguTcs; 3)0; 4)2
30 Tema 18. NMpunoxeHusa onpeneneHHOro NHTerpana.
Yemy paBHa nnowagb urypbl Ha pucyHke?
¥
P
=8 I -:
A B;‘ x
. [, fedx  2).[2(F&) —e()dx  3). [} f)dx — [ p@)dx  4). [} f()dx — [ p(x)dx
31 Tema 19. YUncnoBblie MHOXecTBa. MHOXXeCTBO KOMMIIEKCHbLIX Yucen
Mogynb KOMMIeKCHOro uncrna z = 2 — 3i paBeH:
1W5 2)13;  3)5; 4)V13.
32 Tema 19. YUncnoBblie MHOXecTBa. MHOXXeCTBO KOMMIIEKCHbIX Yucen
Ecrm z, =1—1i;z,=4+1,T0 z, - z, paBHO:
1) 5+ 3i; 2) 5-3i; 3)3—i; 4) 3i
33 Tema 20. OudchepeHumanbHble ypaBHEHUA NepPBOro nopsiaka.

Kakoe 13 ypaBHeHUIN He siBnsieTcs anddepeHLmarbHbIM YpaBHEHMEM C pasaensolMMUcs nepemMeHHbIMU?




1) \y? + 1dx = xydy; 9% =) 9O

3) ¥y +plx)-y=g); 4) dy—y=ctgxdx

34

Tema 20. OudcdbepeHunanbHbIe ypaBHEHUA NEPBOro nopsiaka.

o d.
O6wuin nHTerpan guddepeHUmnanbHOro ypaBHeHu s y—z = xdx VMeeT BUA!

2 2 2

D-t=Chonl=C ey =Y icn-t=xic
- =G = ey =T o - =

35

Tema 21. OudrdepeHumanbHbie ypaBHEHUSA BTOPOro nopsiaka.

IndbdepeHumanbHbiM ypaBHEHMEM BTOPOro Nnopsiaka ABnsaeTcs:

d
Dyd_ic/ —y2tgx = x;2)4y" — 3y’ = 5e%; 3)4y" — 3y" + 2y = 5e”%; DHx?y?—-2xy+1=0

36

Tema 22. JlnHenHble audbepeHUManbHble ypaBHEHUS BTOPOro nopsaka.

OaHo anddepeHumansHoe ypaBHeHne y" —y' — 6y = 0, TOrga xapaktepucTmieckoe ypaBHeHve byaeTt umetb
BUA:

D6k2—k—1=0; 2Dk*+k+6=0; 3)k:+k—6=0; Hk2—k—-6=0

37

Tema 23. Yucnosble paabl.

Kakol 13 gaHHbIX pSAoB SABNSETCA CXOAALLMMCS:

1)§1 2)§1 3)§ ! 4)53”
- —3 3=
n:ln n:ln n=1 \/ﬁ n=1

38

Tema 23. Yucnosble paabl.

[ns kakoro 13 creayoLux psAoB BEPHO YTBEPXKAEHWE: ECMU Tlli_moun =0 psig AOCTOBEPHO CXOAMUTCS:

. i( 1)711_2 2”:1_3 i 1 ” 2, 3n
) — n’ ) _ln' ) _13\/F' _1n!




MpunoxeHue 2

MpunoxeHue

pabo4er nporpaMmmMbl ANCLIMNANHBI Matematuka

HaumeHogsaHue BUCL(UI'IHLIHI:I

no HanpasneHuio noarotoskm _ 29.03.04 TexHONOrMs XyaoxxecTBeHHON 06paboTkn MaTepmanoB
HaumeHoBaHue Of1 (npodpuns): Bce npodunu

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

Ne n/n YCnoBus TUMNOBbIX MNPaKTUKO-OPUEHTUPOBAHHbIX 3a4aHuWi (3a4aY, KeicoB)

1 Tema 1. MaTpuubl n onpegenuTenu.

[HaHbl oBe maTpulpl A = (é f) MB= (_11 i)

Tpebyetca Hantu C = A - B — 2A.

2 Tema 2. CuctemMbl NUHEMHbIX anreépanyeckux ypaBHeHUN.

Cuctema TpEX NUHENHBIX YPaBHEHWI C TPEMS HEM3BECTHBLIMU X1, X2, X3 3a[aHa pacLUMPEHHON MaTpuLen

1 2 114
<3 -5 3 1).
8

2 7 -1
TpebyeTca: 1)  3anucatb CUCTEMY B KaHOHWYECKOW hopMe (B BUOE CUCTEMbI YPABHEHUI),

2) HaNTW peLleHne 3TO CUCTEMbI METOAOM MOSTHOrO UCKITIOYEHMS,

3) peLwwmTb 3Ty Xe cucTemy no dopmynam Kpamepa.

3 Tema 4. BeKkTopbl.

HaHbl BepwuHbl nvpamugpl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npu4ém Toukn A, B, C -
BEPLUNHbLI €€ OCHOBaHUS.

CpepnctBaMmu BEKTOPHOM anredpbl HAWTU:

1) BEKTOpbI C HA4anoM B TOYKe B 1 KOHLIOM B OCTarbHbIX BEPLIMHAX MMPaMUbI;
2)  ANVHY 1 HanpaBrsoLLME KOCUHYChI BekTopa BC;

4 Tema 4. Bektopsl. [pon3BeaeHns BEKTOPOB

[aHbl BepwunHbl nvpamugbl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npu4ém Toukm A, B, C -
BEPLUNHBLI €€ OCHOBaHWS.

CpepnctBaMu BEKTOPHOM anredpbl HAUTU:

1 cKansipHoe npousBeaeHVe BeKTopoB BC n  BQ;

)
2)  yron ¢ mexay pé6bpamn BC u BQ:;
3)  BeKTOpHOe Mpou3BeaeHue BekTopoB BC U BA;
4)  nrowaab OCHOBAHWA MUPaMuUab;
5)  00BLEM nupamugpl.
5 Tema 5. MeTog KoopAMHAT Ha NIIOCKOCTM

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

Havitu gnvny BeicoThl h, npoBeaéHHoM n3 BepLumHbl C.

6 Tema 6. NMpsamas Ha nnockocTu.




TpeyronsHuk ABC 3agaH csoumm BeplumHamu: A(5,7);B(8,4)C(3,—-3).
Hantn: 1) ypaBHeHue ctopoHbl BC (B 0Tpe3kax Ha ocsx),

2) ypaBHeHue cTopoHbl BA (B obLiem Buae),

3) yron ¢ mexay ctopoHamu BC v BA,

4) ypaBHeHue meguaHbl BM (¢ yrnoBbiM KO3 ULMEHTOM),

5) ypaBHeHue BbicoTbl AK (C yrnoBbIM KO3 ULMEHTOM),

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

Tema 7. KpuBbie BTOpPOro nopsigka.

Ykasatb Tun KpI/IBOI;I BTOPOro nopsdnka, HanTKn ee napamMeTpbl, caenaTb YepTex:

@+5)? _ y?
16 9

=1.

Tema 8. NMnockocTb B NpocTpaHCTBe

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

Hantu:

1) ypaBHeHue nnockoctun (ABC);

2) yron f mexay npamon (AD) u nnockocTbio (ABC);

3) ypaBHeHue npsamoii (L), npoxogsawer yepes (()D L nn. (ABD);
4) yron y wmexay nnockoctbto (ABC) n nnockocTbio (ABD);

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

Tema 9. lNMpsimas B npocTpaHCcTBE

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

Hawtu:

1) ypaBHeHwue npsimoi (AB) B KAHOHWYECKON hOpPME;

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

3) Tynow yron a mexay npsimbimu (AB) u (AD), T.e. a = (AB 7 AD)

10

Tema 10. BBegeHne B MaTeMaTU4eCKUM aHanNus.

log,(x—1)

Haitn obnactb onpeaeneHns pyHkumm y = o

11

Tema 10. BBeaeHne B matemaTtnyeckmn aHanus. Npegensi n HenpepbIBHOCTD.

Bblumcnutb npegerbl, He NoNb3yACb NpaBuUiiom JlonuTans:

3 X 2 2
. x°+3 . 3x“-1 . X“—x—6 . cos3x—cos4x
1) lim—; 2) lim——;3) lim ; 4) lim——————
x—1 Vx+8 X—00 5x24+2x X>—2X2+7x+10 x—0  Xxsin3x

12

Tema 10. BBeaeHne B matemaTtuyeckun aHanus. Npegensl n HenpepbIBHOCTD.

Hawitu Toukn paspbiBa yHKUMK. MOCTpOUTL YepTeX.




X, x< =2
y=14—-x% -2<x<0.
4 —x, x>0

13

Tema 11. OuddepeHumnanbHoe ncumcrneHme OyHKLUUM ogHOMN NepemMeHHON.

Monb3ysack dopmynamu guddepeHUNpoBaHUs, HaUTN NPOU3BOAHbIE CreayoLLX OYHKLWIA:

cos x
1)y=m;2).y= 4cos x;3).y = eVi9%;4)y = x2,/1 — x2.

14

Tema 12. NMpumeHeHne audcdepeHUnanbLHOro UCYNCIIEHUS.

HawnTtu npegensl, ucnone3sys npasuno Jlonurans:

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

X000 X+3x2+2x4’ x50 1-cos3x’

3. lim Zonx 4. lim(x+1) e

x—+0 Insin 5x’ X—00

15

Tema 12. NMpumeHeHne audcepeHUnanbLHOro UCUNCIIEHUS.

Hait uHTepsBans MOHOTOHHOCTU M 9KCTPEMYMbl oyHKUMM ¥ = x3 — 3x2 — 9x — 12

16

Tema 12. NMpumeHeHne auddepeHUnanbLHOro NCYUCIEHUS.
Haitu HanGonbLuiee 1 HavMeHbluee 3HadeHne yHkuun v = x3 — 3x? —9x + 35 Ha oTpeske

[-4; 4].

17

Tema 13. DyHKLUN ABYX U HECKOJNbKUX NepeMeHHbIX. YacTHble Npou3BoAaHbIe.
0z

z=1InZ%  [okasaTb, 4To
Yy ’ ox

0z _
-x+5-y—0.

18

Tema 13. DyHKLMN ABYX U HECKOJNbKUX NepeMeHHbIX. Ipon3BoaHasa No HanpaBfEeHUIO U TPaaUEHT.

. a 1 I - 2
Haittn gradu w a—’l‘ B Touke My (1;;—1), ecnm | = OM,, u =27+xz.

19

Tema 14. dkcTpemMyM PYHKLNN HECKOJIbKUX NepeMeHHbIX.

Haitu akcTpeMymbl QYHKUMKM  z = 2x — 2y — x2 — Y2,

20

Tema 14. dkcTpemMyM PYHKLNN HECKOJIbKUX NepeMeHHbIX.

HaiiTn HauGornbluee N HauMeHbLlee 3Ha4YeHUs OYHKUMU  z = x2 + 2y2 + 1 B 3aMKHyTOM o6racTy,
orpaHn4eHHoi ocamu 0x, Oy n npsiMon x+y=3.

21

Tema 15. HeonpepeneHHbIN MHTErpan v ero BblYUCIIeHNe.

Bbuvicnnte nHterpan: [ (x* + e*)dx

22

Tema 16. OCHOBHbIe Knaccbl UHTErpupyeMbix (pyHKLUN

earctg(x)

dx;  2.f(x+ De*dx; 3. 2x+3

Bbmennte: 1. e

1+x2

23

Tema 17. OnpeaeneHHbIn UHTerpan. HecobcTBeHHbIe MHTErpanbil.

2
Bblumcnuts [ Inx dx

24

Tema 18. NMpunoxeHusi onpeaeneHHOro UHTerpana.
BbiumcnuTs nnowane urypbl, orpaHUYeHHON NMHUAMU
y=(x—-1)2uny=5-—x2

25

Tema 20. OQudcpepeHumnanbHble ypaBHEHUS NepBOro nopsiaka.




Haitu o6wwuin naterpan ypasHenust ydx + (1 + x2)dy = 0.

26 Tema 20. OuddbepeHunanbHbIe ypaBHEHUA NEePBOro nopsiaka.
Hantn pelwleHve ypaBHeHus: y' — %y = x yOooBneTBopsoLlee HaYasbHbIM YCIIOBUSAM V]g=r =2

27 Tema 21. OuddepeHumanbHbie ypaBHEHUSA BTOPOro nopsigka.

Haiiti yactHoe pelueHue ypasHeHus (1 + x2)y” — 2xy’ = 0, yooBneTeopstoLLee HadyarnbHbIM YCIIoBUAM

y|x=1 = 0; y,|x=1 =1
28 Tema 22. JlnHenHble audbepeHuManbHble ypaBHEHUS BTOPOro nopsaka.

Haintn yacTHoe pelleHve ypaBHEHWS, YOOBNETBOPSOLLEE YKa3aHHbIM HadYanbHbIM ycroBusam: — y” — 5y' +

4y=0, Yly0=5 yli0=8
29 Tema 22. JlnHenHble audbepeHUManbHble ypaBHEHUS BTOPOro nopsaka.

Hawntu obuyee peweHune ypasHeHus  y" — 3y’ + 2y = (34 — 12x)e™™ .
30 Tema 23. YncnoBble psagbl.

. ! 120 3! !

WceneposaTh cxoaMMocTb psiaa Zn=12—3 =S+ttt :—3+. .
31 Tema 23. Yucnosble paabl.

WccrnenoBaTh CX0QMMOCTb psiaa Z,‘le(—l)”‘lmslfzz) = “173 - “TT4+. A (=Dt mflnfzz)f .
32 Tema 24. ®DyHKUMNOHaNbHbIE psAbl

HawTtun uHtepsan v paguyc cxoguMocTu psga

i ! L S "+
Jn(n + DY T3 T T T eyt T
n=

33 Tema 24. dDyHKUMNOHaNbHbIE psAbl

1-e=**

x2

Pa3noxutb B pag pyHKUMO y =
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