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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLMUMNIIUHBI

1.1 Uenb aucumnnuubl: ChopmmpoBaTb KOMNETEHUMM oBy4atoLierocs B 06nact MCnonb30BaHWsi OCHOBHbIX
MaTemMaTU4eCcKUX 3aKOHOMEPHOCTEN U MPUMEHEHUS MaTeMaTUYecKnx Mopenen B npodeccuoHanbHOW AesTeNbHOCTU.
Takke cnocobcTBoBaTb HOPMMPOBAHMID KOMMETEHLUIA, OMS YCNELWHOro oBnageHusi KOTOpbIMW Heobxooumo ymeHue
NOFMYECKN MbICIIUTL Y TPAaMOTHO M3naraTb CBOW MbICIIN.

1.2 3agaum gMCcUUNIIUNHBI:

» O3HaKOMWTb CTYAEHTOB C OCHOBaMM MaTeMaTUYECKUX 3HAHWIN, HEOOXOAUMBIX NS PELUEHUSI TEOPETUYECKUX U
NPYKNagHbIX 3a4ad B pasnnyHbix obnacTsax 4esiTenbHOCTH;

» BocnutaTb abCcTpakTHOE NOrMYECKOe MbILLIIEHWE Y YMEHWUE CTPOro U3rnaratb CBOW MbICIN;

* [pnBUTbL CTygEeHTaM OCHOBHbIE HaBbIKM MCMOMb30BaHNA y4eOHOM 1 CnpaBOYHON NUTEpaTypbl N0 MaTeMaTUKe,
a Takke no AucumuninHaMm, B KOTOPbIX MPUMEHSIIOTCS MaTemMaTUYeckne MeToabl;

* [MoaroToBUTbL CTYAEHTOB K MPaKTUY4ECKOMY NPUMEHEHUIO NOMYYEHHbIX 3HAHWUIA;

1.3 TpeboBaHus K NnpeaBapuTeNibHOM NOAroTOBKe 06y4aloLwerocs:

MpenBapuTensHasi NOAroTOBKa NpegnonaraeT co3gaHue OCHOBLI AN (DOPMUPOBAHMS KOMMNETEHLIMIA, YKa3aHHbIX
B M. 2, PN U3Y4YEeHUN OUCUMUMIINH:
OucumnnuHa 6asmpyeTcst Ha KOMNETEHLMSAX, COOPMUPOBAHHBLIX HA NpeablayLLeM YypoBHe obpa3oBaHus

2 KOMMNETEHUMU OBYYAIOWEINOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMIINHDbI

OlNK-1: Cnoco6eH NPUMEeHATb eCTeCTBEHHOHAay4Hble U OGLLIeVIH)KeHeprIe 3HaHuA, MeToAbl MaTeMaTU4eCKoro
aHanunsa n mogenupoBaHus, TeopeTU4eCKoro n aKCnepnmmMmeHTarnbHOro nccregoBaHus B npod)eccuorlaanoﬁ
AeATeNTbHOCTHU;

3HaTb: OCHOBHbIE pasgenbl MaTeMaTuku, 0a30Bble NOHATMA U MeTOAbl, MaTeMaTu4yeckne Mogenum ﬂpOCTeIZLIJI/IX CUCTEeEM n
npoueccoB B eCTECTBO3HAHNUN N TEXHUKE

YMeTb: ncnonb3oBatb MareMatmdeckme meTodbl U MaTeMaTu4eCKyto CUMMBOJTUKY O51A BblpaXXEeHUA KOJTMYEeCTBEHHbIX U
Ka4eCTBEHHbIX OTHOLLUEHWN 06 HLEKTOB

BnapeTtb: HaBbikamu NPaKTN4eCcKoro npMMeHeHna MmatemMaTu4eCkux MeToaoB pelleHuna nNpuknagHbixX 3anad, Bbl60pa n
NCNOb30BaHNA HEOOXOANMbIX BbIMUCIIUTENbHbLIX cpeacTB 1 MeToaoB

OlK-6: CnocobeH aHann3npoBaTb U pa3pa6aTb|BaTb opraHn3aymMoHHO-TeXHUu4eckme n IKOHOMn4eckme
npoueccbl C npyumMmeHeHnem metogoB CUCTEMHOro aHanumsa n MmateMmaTn4eCcKoro mogesfimpoBaHus;

3HaTb: MaTtemaTu4eckme meToabl pelieHna npuknagHbixX 3agad

YmeTb: MHTepnpeTupoBaThb NOJly4eHHble pe3yrnbTaTbl NMpU peleHn NpuknaaHbiX 3agavd

BnapeTtb: HaBblkamu npeacrtaBiieHua pe3yrnbTaToB paGOTbI B y,D,06HOl7I Ana BOCNpuATUA (bopme




3 PE3YJIbTATblI OBYYEHUA MO ANCUUNNUHE

HanmeHoBaHue v cogepxaHve pasaenos,
TEM U Y4EBHbIX 3aHATUIA

Cemectp
(kypc gnsa 3A0)

KoHTakTHas

paboTa

Jlek.
(vachbl)

Mp.
(4achbl)

CP
(4achbl)

MHHoBaLU.

copmbl
3aHATUN

dopma
TeKyLLero
KOHTpOns

Pasgen 1. OcHOBbI NnHeHoON anrebpsbl

Tema 1. MaTtpuubl u onpegenuTenu.
MaTpuubl. CsonctBa Matpuy. [Lencteusd
Hag matpuuamn. Onpegenutenn. CBolcTBa
onpegenuTenen. Cnoco0bbl noacyeTa
onpegenuTenen.

MpakTnyeckne  3aHaTua:[denctsua  Hag
MaTpuuammn.Cnocobbl noacyeTa
onpepenutenen. (Pewenne 3agad)

Tema 2. Cucrembl JNIMHENHbIX
anrebpandecknx ypaBHEHUN. Cuctembl
Tpex JWHEWHbIX YpaBHEHUMA C Tpems
HeunsBecTHbIMU, chopMyrbl Kpamepa, metoa
MOSTHOTO MCKITHOYEHUS.

MpakTnyeckne 3aHaTUS:PelieHne cuctem
NUHENHbIX — anrebpandecknx  ypaBHEHUN
METOOOM  MOSIHOTO  UCKMKYEHUd, o
dopmynam Kpamepa. (PelleHne 3aaay)

03,3

10

nn

Pasgen 2. BekTopsbl

Tema 3. BekTopsbl.

Onpepenenue BEKTOpa. PaBeHcTBO
BekTopoB. KonnuHeapHblie 1 koMnnaHapHble
BeKkTopbl.  JIMHeMHble  onepauun  Hag
BekTopamu. [lpoekumm BeKTOpa Ha ocwu
KoopauHaT. 3anucb BekTopa B dopMe
npoekunin. basuc.

MpakTnyeckme 3aHATUNA:JINHENHbIe
onepauun Hag Bektopamu. (PelwweHune
3a4a4)

9,75

03,3

Tema 4. lNpousBegeHnss  BEKTOPOB.
Mpon3BeneHnss BEKTOPOB, 3afaHHbIX B
dopme npoekuymn. CkanspHoe, CMeLLaHHOe
N BEKTOPHOE MpPOM3BEOEHUS BEKTOPOB.
Onpepgenexune, cBoncTBa.

MpakTuyeckme 3aHATus:NpumeHeHne
CKansipHOro, CMELUaHHOr0 W BEKTOPHOro
Npov3BeaeHUn BEKTOPOB AN peLueHus
npuknagHbix 3agav. (PeleHvne 3agay)

ra

Pasgen 3. AHanuTudeckas reoMeTpus Ha
NMOCKOCTN

Tema 5. MeToq KoopaMHAT Ha NNIOCKOCTW.
Cuctembl  koopaAMHAT  Ha  MMOCKOCTMH,
OCHOBHbIE 3agjaun. MpeobpasoBaHus
CUCTEM KOOpAMHAT.

Mpaktuueckme 3aHaTuA: [lepexogbl B
cuctemax koopavHar.(PeleHuwe 3agay)

3,03

Tema 6. NMpsimasa Ha NNOCKOCTW.
OcCHOBHble ypaBHEHUS NMPSAMON. Yron mexay
npsiMbiMW.  YCNoBusa napanfensHoOCTU WU
nepneHaVKyNApHOCTU MPSAMBIX.
MpakTnyeckne  3aHaTvs:  [pumeHeHne
OCHOBHbIX  YypaBHEHMMW  npsaMon  Ons

pelueHus 3agad. (PelueHne 3agad)

10




Tema 7. KpuBble BTOpOro nopsiaka.
OkpyxHoCTb, annunc, runepbona, napabona,
UX  KaHOHMYEeCKMe  ypaBHeHus,  rpaduku.
CeorictBa. ObLlee ypaBHEHME KPMBOWM BTOPOro
nopsigka.

MpakTnyeckme 3aHATUS: lMocTpoeHue
pasnuYHbIX  KPUBbLIX  BTOPOro  nopsiaka,
HaxoxaeHue nx napameTpos. (PeleHne
3agay)

Pasgen 4. AHanuTuMyeckas reomeTpus B
NPOCTpaHCTBE

Tema 8. nockocTb B NPOCTpaHCTBE.
KoopanHatel B npocTpaHcTBe. [1nockocTb B

MpoCTpaHCTBe. YpaBHeHus MMOCKOCTH,
npoxoastiiLen Yyepes AaHHYI0 TOYKY
nepneHanKynsapHo JaHHOMY BEKTOPY,

ypaBHEHUE MITOCKOCTU, NPOXOAsILLEN Yepes Tpu
OaHHble TO4KM, obLLee ypaBHEHNE.
MpakTuyeckme 3aHATUSNA: MpumeHeHue
YpaBHEHUA NIOCKOCTM ANs pelleHus 3apau.
(PeweHne 3agay)

Tema 9. lNpamas B npocTpaHcTBe.

MpsiMas B  nNpoOCTpaHCTBE  Kak  NWUHUS
nepeceyeHns nnockocten. KaHoHuYeckue wu
napameTpuyeckue ypaBHEHUsI NpsiMON.
YpaBHeHus npaAMOK, npoxogsuien vepes Ose
3agaHHble Toudku. [lpsAmas M nnockocts B
NpOCTPaHCTBe.

MpakTnyeckme 3aHATUS: MpumeHeHne
ypaBHEHU npsMOM B MPOCTpPaHCTBE And
pelleHus 3agay. (PelweHue 3agay)

Pasgen 5. OudbdepeHumansHoe ucuYUcneHune
YHKUMN OOHON NEepeEMEHHON

Tema 10. BBegenHve B MaTemMaTUYECKUN
aHanwms.

MoHaTne nocnepoBaTenbHOCTU. OCHOBHbIE
NOHATUA O dyHKUMKN. BBepeHwe B aHanus
dyHKUMM oaHOW nepeMeHHon. BbeckoHeuHo
Manble 1 6eckoHeyHo Oornbline BerUYUHBIL.
Mpepen dyHkumn. [MpaBuna BblMMCNEHUS

npeaenos. 3amevaternbHble npegensl.
HenpepbIBHOCTb dyHKUUK. CaolicTBa
HenpepbIBHbIX PYHKUUA.

MpakTnyeckme 3aHATUS: Bbluncnenve

npegenoB dyHKunn.ccnegosaHme yHKUUK
Ha HenpepbIBHOCTb, MOWCK TO4YeK pas3pbiBa.
(Peluenve 3anay)

Tema 11. OudbdepeHumansHoe ucvUcrneHmne
dyHKUUN OOHON NepeMeHHON.

Onpepenenue Npon3BOaHOWN " ee
reomMeTpuyeckuin CMbICH. MpaBuna
anddepeHunpoBaHms. Tabnuua
NPON3BOAHLIX. MpounssogHas CINOXHOMN
oyHKumMKn. MponsBoaHble BbICLUMX MOPSAOKOB.
OnpegeneHne, npaBuno BbIYMCMEHUS.

Onpepenenve  gudpcpepeHuymana w  ero
reoMeTpuyeckmn  cmbicn.  MIHBapuaHTHOCTb
dopm nepsoro anddepeHuymnana.
OnddepeHumnansl BbICLUNX NopsAaKOB.
MpunoxeHue K NPUBNMKEHHBIM BbIYUCIIEHNSIM.
MpakTuyeckme 3aHATUS: Bbluncnenuve
NPON3BOOHbLIX PyHKUUA. MpumeHeHune
anddepeHumnana yHKLUUN K NPUBNIMKEHHBIM
BbluMcrieHusm. (PewweHne 3agay)

8 nn
11
3.K
10 ra
10
03,3,K
10




Tema 12. MNpumeHeHne guddepeHUMansHOro
ncuYncneHus.

OcHoBHble Teopembl AnddepeHumansHoro
uncuncnenuns. [lpaBuno Jlonutana wu ero
npuMeHeHne K pacKpbITUIO
HeonpegeneHHocTen. MiccnegoBaHue oyHKUUK
no nepeo M  BTOPOW  MPOU3BOSHOM:
MOHOTOHHOCTb dyHKUMMK, 3KCTPEMYMbI
dyHKUMKM  (Heobxoaumble U gocCTaTOuHble
ycroBus). YCrNoOBUS BbIMYKITOCTU, BOTHYTOCTH,
TOYKM Nepernda n acCUMNTOThI NITOCKOW KPUBOM.
MpakTtnyeckne 3anaTua: MNpumeHeHne npaBun
Jlonutana gna  Bbl4MCNEHMS  Npeaenos
YHKUMI. MNonHoe ncecnenoBaHme 7]
noctpoeHve rpagukoB ¢yHkumn. (PeweHne
3agav)

WUtoro B cemecTpe (Ha kypce ansa 3A0)

10

nn

KoHcynbTauum 1 npoMexyTodHas attectaums
(3auerT)

111,75

Paspgen 6. ®yHKUUN HECKONBbKUX NEPEMEHHbIX

Tema 13. OyHKUMM [OBYX U HECKOMbKUX
nepemMeHHbIX.

OcHoBHblE onpeaerneHus. MpupaweHne
OyHKUMKN. YacTHble Npon3BOAHbIE, YacTHbIE U
NoNHbIN - gnddepeHuman QYyHKUMM  MHOMNX
nepemMeHHbIX.

MpakTnyeckne 3aHAaTUA: BbluncrieHne YyacTHbIX
Npon3BOAHbIX (PYHKLMIA. [prMeHeHne NonHoro
anddepeHumnana yHKLMI MHOIMMX
NepeMeHHbIX AN peleHus  NpakTU4eckux
3agay. (PeweHve 3agay)

Tema 14. JkcTpeMymbl (YHKUMM OBYX W
HECKOJIbKUX NEePEMEHHbIX.

OcHoBHble NOHATUA. Heobxoaumeble 7]
OOCTaToOYHblE  YCIOBUS CyLLEeCTBOBaHMS
aKCTpEMyMa PYHKLUN OBYX NEPEMEHHBbIX.
MpakTuyeckme 3aHATUA:HaxoxaeHne
3KCTPEMYMOB (DYHKUMUA MHOMMX MNEpPEeMEHHbIX
(PeweHne 3agav)

Paspen 7. HeonpeneneHHbI nHterpan

nn

3,03

Tema 15. HeonpefgeneHHbln uHTErpan mn ero
BblYMCIIEHNE.

MepBoobpasHas n HeonpeaeneHHbI UHTerparn.
CsoiicTtBa nepBoobpasHoMN. CsoctBa
HeonpeaeneHHOro UHTerpana, BolTekaroLme u3
onpegenenus. JlnHenHole ceoncTea. Tabnuua
WHTErpanos.

MpakTnyeckme 3anaTms:IpnmeHeHne Tabnuubl
ONs BblYNCINEHMS MPOCTEWLNX MHTErparos.
(Pelwwenue 3agay)

Tema 16. OCHOBHbIE KNacCbl UHTErpupyeMbix
YHKUMI.

OcCHOBHblEe MeTOfAbl MHTErpupoBaHUsA: MeToA
3aMeHbl NepeMeHHON, MeTo, MHTErpnupoBaHus
no  4acTaMm, MeTOA4  pasfoXeHus  Ha
npoctenwue. CTaHgapTHbIE 3aMEHbI.
MpakTnyeckne 3aHaTus: NpumeHeHne meTtoaa
3aMeHbl MEepPeMEHHOW, WHTErpuMpoBaHus Mo
YacTsiM M MeTofa pasfnoXeHus Ha NpocTenwime
ansi BblYMCIEHMS HeonpeaeneHHbIX
uHterpanos (PelwweHne 3agay)

Paspgen 8. OnpegenexHbi MHTErpan

nn




Tema 17. OnpeneneHHbINn WHTerpan.
HecobcTBEHHbIE MHTErparnbl.

OnpepneneHne onpeaeneHHoro nHTerpana, ero
CcBOMCTBA. JInHenHble CBOWCTBA
onpegeneHHoro uHTerpana. MWHTerpan c
nepeMeHHbIM BepxHUM npegenomMm. dopmyna
HbtoToHa — JlenbHunua. Metoabl BblYMCIEHUSA
onpegeneHHoro uHTerpana. HecobcTBeHHble
WHTErpanbl.

MpakTnyeckme 3aHATUS: Bbluncnexune
onpepeneHHoro nHterpana.(PeweHune 3agayv)

Tema 18. [lpunoxeHns onpeneneHHoro
WHTerpana.

MpunoxeHns onpegeneHHoro uHTerpana K
3agadamM reomeTpumn: BblYUCIIEHME NIowagen
nnockmx curyp, o6bLEeMOB Ten nepemMeHHOro
ceyeHusi. O6beM Tena BpalleHus.
MpakTnyeckme 3aHATUS: MpumeHeHne
OMNpedeneHHoro uvHTerpana Ansg  pelleHus
npakTudeckmx 3agad. (PewweHne 3apay)

Pasgen 9. nddepeHumnaneHble ypaBHEHNSA U
psiabl

ra

Tema 19. YucnoBble MHOXeCTBa, OCHOBHble
BUAbl. MHOXECTBO  KOMMMEKCHbIX  YUCET,
JEeNCTBUS C KOMMITEKCHBIMU YnCamMu.

Tema 20. [OuddepeHumanbHble ypaBHEHUA
nepBoro nopsigka.

Onpepenenue O depeHLmansHoro
ypaBHeHus nepsoro nopsigka. Onpegenexve
peweHuns. HavanbHble ycnoBus. OCHOBHblE
BUabI anddpepeHumanbHbIX YpaBHEHWIA:

ypaBHeHus c pasgeneHHbIMK 7]
pasnensalWwmnMmUca NepeEMEHHbIMU, NUHENHbIE,
OAHOpPOLOHbLIE.

MpakTnyeckme 3aHATUS: PeweHne

andpdepeHumnansbHblX  ypaBHEHUI  NEPBOro
nopsaka.(PeuleHvne 3anay)

Tema 21. [OuddepeHumanbHble ypaBHEHUA
BTOPOro nopsiaka.

Onpepenenue O depeHLmansHoro
ypaBHeHuss BToporo nopsgka. Onpegenexve
peweHnda. HadvanbHble ycrosus. Teopema
CyLLeCTBOBaHMSA U €OUHCTBEHHOCTM peLUeHNs.
Cnyyau, gonyckarLume NoHWKEHNs nopsigka.

MpakTnyeckme 3aHATUS: PeweHune
andpdepeHumnansHblX  YypaBHEHUA  BTOPOro
nopsiaka, JonyckaoLmnx NOHWXeHNe

nopsiaka.(PewweHne 3apav)

Tema 22. JluHenHble AnddepeHLnansHble
ypaBHEeHUsa BTOPOro nopsiaka.

JlnHelHble oAHOpPOAHBIE U HEOAHOPOAHbIE
onddepeHumaneHble  ypaBHEHUST  BTOPOrO
nopsgka. TeopeMbl O CBOMCTBax peLUEeHUN.
Teopembl 00 oOweM pelleHnn. YpaBHEHUS
BTOPOro nopsigka c NMOCTOSIHHLIMU
KoadppuumeHTamu. MeTtoa peLueHnst MMHENHbIX
O[HOPOAHbLIX W HEOOHOPOAHbLIX YPaBHEHUN C
NOCTOSIHHbIMU KO3 (pULIMEHTaMMU.
MpakTuyeckme 3aHATUA: PelueHne nMHENHbIX
andpdepeHumnansbHblX  YypaBHEHUA  BTOPOro
nopsiika C MOCTOSIHHBIMKU KO3 pmLMEeHTamMm
(PelweHune 3apay)

0,3,43.K




Tema 23. Yucnosble psgbl.

Onpepenenue
Heobxoaumein

MpaBuna pgenctems C psigamu.
NONOXUTENbHBLIMA
3HakonepemeHHble

CXOOUMOCTMW.
Teopema

3HaKo4YepeayLmxcsa psgoB.
MpakTnyeckmne 3aHaTMA: MccnegosaHue Ha

CXOAMMOCTb

yncnoBblX psaoB.MpvMeHeHe TeopeMbl

JNlenbHnuya

3HakoYepeayLmMXcs
cxoammocTs. (PelwweHne 3agav)

4YycnoBoro
NPU3HaK

psga.
CXOOUMOCTMW.
Paobl ¢
MpusHakm
pSabl.
ans

YyneHamn.

JleibHuua

3HaKOMOJ1IOXKUTESTbHbIX

ans nccrnegoBaHus

psOoB Ha

Tema 24. OyHKUMOHANbHbIE PAabI.

CTteneHHble

cTteneHHoro psiga. O6nacTtb CXoQMMOCTU
cteneHHoro paga. Teopema Abens. Paguyc
W MHTepBan CxoOUMOCTW.

Psagbl Tennopa n MaknopeHa. 4 2 6

MpakTnyeckme
paguyca U

3agay4)

WHTepBana
cTeneHHoro psiga. PasnoxeHve yHKuuuM B
psa Tewnopa wu

pagb!. Onpepenenue

3aHATUS: HaxoxpeHuns

CXOAMMOCTHU

MaknopeHa.(PeLweHne

ra

UTtoro B cemecTpe (Ha kypce ans 3A0)

34 34 76

KoHcynbTaumm 1 npoMexyToyHasi

2,5 33,5

aTTectaums (Ok3ameH)

Bcero koHTakTHasa paborta n CP no

138,75 221,25

OVUCLMMNMHE

4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOG npoekTnpoBaHune y‘-le6HbIM nrnaHom He npeayCcMOTpeHo

5. ®OH[} OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NMPOMEXYTOYHOWU ATTECTALMU

5.1 OnucaHue nokasarteneun, KpUTEPMEB U CUCTEMbI OLLEHUBAHUA pe3yfibTaTOB 00y4YeHus
5.1.1 NokasaTtenu oueHUBaHUA

Kon
KoMneTeHumn

MokasaTenu oueHnBaHus pe3ynbTaToB O6yquMﬂ

HanmeHoBaHWe OLIEHOYHOTO
cpeacTea

OrllK-1

(Dopmynl/lpyeT N 0OBbACHAET OCHOBHbIE MOHATUS, 3aKOHbI, TeopeMbl n
anropnTMbl N3y4aemMbliX pa3aesrioB MmaTteMaTukn.

Pewaet tunosble 3agayn u npuMepbl N0 OCHOBHbLIM M3y4YaeMbliM
pas3genam MmateMaTukn

OObBACHAET B3aUMOCBSA3b OCHOBHBLIX MaTeMaTU4YecKMx Mopenew u
MeTo40B U UX 3HAaYeHne npun peleHnn npakTn4ecknx sagad

BOMPOCHI ans
cobecepoBaHus

YCTHOIO

TUMOBbLIE TecToBble "
NPaKTUKO-OPUEHTUPOBaHHLIE
3agaHus

TUNoBble TEeCTOBbIE n
NPaKTUKO-OPNUEeHTUpOBaHHbIE
3agaHuna

Orl1K-6

dopmynvpyeT W NOHMMAET OCHOBHblE MOHATUS W  MeTodbl
aHanuTnyeckon wn auddepeHumanbsHOM  reomeTpuu,  FIMHEeNHOM
anrebpbl, MaTemMaTU4eckoro aHanusa, Teopun BEepOSTHOCTEN W
mMaTeMaTM4eckom CTaTUCTMKW, paboTaeT C  MaTemMaTU4yecKum

annapartom, ncrnojib3yemMmom B creumarnbHbIX Kypcax

PellaeT TUnoBble 3ajayn C JOBEAEHVNEM PELLUEHWUS OO MPUEMIIEMOTO
pesynbtata (uucna, dopMmynbl, rpadguka), B TOM u4ucne C
CMosib3oBaHMeM Ga30BbIX MaTeMaTUYECKMX NaKeTOB M NPOrpaMm

MMMTMpyeT Te [euncTBug, KOTOpble MNMpoOun3BOOATCA B peaJibHOM
MaTemMaTun4eCckKkoMm mccnengosaHnmn npmn mogenmpoBsaHun npoueccos U
npon3BoAcCTB.

BOMPOCHI ans
cobecepoBaHus

YCTHOIO

TUNoBble TEeCTOBbIE n
NPaKTUKO-OPUEeHTUpOBaHHbIE
3agaHusa

TUNoBble TeCTOBble n
NPaKTUKO-OPNEHTUPOBAHHbIE
3agaHusa




5.1.2 Cuctema 1 Kputepum oLeHNBaHUA

Kputepumn oueHnBanns cbopMmMpoBaHHOCTU KOMMETEHLNI
YcTHoe cobecenoBaHue MncbmeHHas paboTa

LLikana oueHuBaHna

MonHbIN, ncYepnbiBaOWNA OTBET, SIBHO
OEeMOHCTpUpyoLWmMi rnybokoe noHUMaHue
5 (oTnun4HO) npegmMetTa W  LIMPOKYID 3pyauuumio B
oueHuBaemon obnactn. KpuTtuueckun,
OopuUrMHanbeHbIA NOAXOA4 K MaTepuany.

OtBert NOJHbIN, OCHOBaHHbIN Ha
npopaboTke BCEX oba3aTenbHbIX
4 (xopoLwuo) WUCTOYHUKOB  MHGopMaumn. [logxon K
MaTepuany OTBETCTBEHHbIN, HO

CcTaHOapTHbIN.

OtBer BOCnpon3BogunT B OCHOBHOM TOJ1bKO

NEKUNOHHbIEe martepwuarnbl, bes
CaMOCTOSITENbHOM paboThbl c
pekoMeHAoBaHHOMN nutepaTypon.

3 OBINETBOPUTETIBHO
(YD. P ) ,D,eMOHCTpVIpyeT noHMMaHue npeameTa B

uenom, 6e3 yrnybneHns B geTanu.
MpWCYTCTBYIOT CyLLECTBEHHbIE OLUMOKM UIn
npo6enbl B 3HAHMSAX MO HEKOTOPLIM TEMaM.

HecnocobHocTb OTBETUTL Ha BOMpocC bes

nomoLyun 3K3ameHaTopa. HesHaHue
2 (HeyOoBMNETBOPUTESNbHO) | 3HAUUTENBHON  YacTU  MPUHUMAMANbHO
BaXXHbIX 3NeMeHToB OUCUMMMNUHBI.

MHorouncneHHble rpybesie owmnobku.

[leMoHCTpupyeT MoHMMaHWe npegmeTa B

3auTeHo
uenowm, 6e3 yrnybneHus B getanu.
HecnocobHocTb oTBeTUTL Ha Bompoc 6e3
nomoLum 3K3ameHaTopa. HesHaHne
He 3auteHo 3HAUMTENbHOW  YacT¥  NPUHUMNUAaNbHO
BaXKHbIX 3MNEeMeHTOB ONCUMNIUHBI.

MHorouncneHHble rpybbie owmoku.

5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA UMM UHbIe MaTepuarbl, HEO6GX0ANMbIE ANSl OLIeHKN 3HAHUN, YMEeHUN,
HaBbIKOB U (MNK) oNbiTa AeATEeNIbHOCTH
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | ®dopmMynnpoBKM BONPOCOB
Cemectp 1

MprMMeHeHns NOHATMSA NPOM3BOAHOM AN MCCNefoBaHNSA CBOMCTB PYHKLMM:
[ BO3pacTaHue n yobiBaHne pyHKLMK

1 [] TOYKN IKCTPEMYMA
[] BbINYKNOCTb ee rpadmka
[] Toukmn nepernba rpacuka
[] acMMnTOThl (BEPTUKAsbHbIE U HAKIMOHHbIE)

2 MpaBuna Jlonutansa packpbITUsi HEONpeaeneHHOCTEN

3 Teopembl Ponns u JlarpaHxa, nx reoMmeTpuyeckuin CMbICIi

4 lMpoussoaHble N gnddepeHumarbl BbiCLUMX NOPSAKOB

5 lMpousBogHas, ee onpegeneHne, reoMeTpPUYECKUA U1 MEXAHUYECKUIA CMbICTbI, MPaBua BblYUCIIEHUS

6 Mpenen dyHkumn. Teopembl 0 Npegenax. PackpbiTne HeonpeaeneHHocTen. 3amedartenbHble npeaensi.

7 KpM?ble BTOPOro nopsiaka (3nnmnc, oKPY>KHOCTb, rmnepbona, napabona), X KAHOHNYECKUE YpaBHEHUS,
CBOWCTBA, YEPTEX.

8 Yron mexgy npsMoR 1 NOCKOCTLIO, YCINOBUS UX NapannenbHOCTU U NePNEHAMKYIIAPHOCTH

9 Mpsimasa B npocTpaHCcTBE. YpaBHEHMS NPSIMON B NPOCTPaHCTBE.

10 BekTopbl B reomeTpmuyeckon n koopanHatHon doopmax. Onpeagenenue. CeorncTea. [1eNcTBMSA HaL BEKTOpaMMU.
CkansipHoe, BEKTOPHOE U CMeLLlaHHOe NPon3BeAEHM BEKTOPOB. VX reoMeTpuyeckoe NpuoxXeHus.

1 Cucrtembl NMHENHbIX ypaBHeHUN. COBMECTHbIE M HECOBMECTHbIE cucTeMbl. Teopema KpoHekepa — Kanennu.
dopmynel Kpamepa.

12 MaTtpuubl n onpegenutenun. Onpeaenenus. CeoncTBa. [lenctensa Hag maTpuuamu. PackpbiTve onpegenutenen
BTOPOroO 1 TPETbEro NopsaKoB.




Cemectp 2

13 Pagbl Ternopa u MaknopeHa

14 dyHKuMoHanbHble paabl. CTeneHHble pagbl. O6nactb cxogumocTu. Teopema Abens. Paguyc n nHtepean
CXOAUMOCTH.

15 |-|pVI3HaKVI CXOOMMOCTU 3HAKONOJIOXKUTENbHbIX U 3HakonepeMeHHbIX pAaaos, abconTHasa cxo4MMOCTb.

16 Yucnosble psgbl. Onpeaenexve. Ceonctea. Heobxoanmmblin NpM3Hak CXxogumMocTu.

17  |JlnHenHble anddepeHumanbHble ypaBHEHUSA BTOPOro Nopsiaka ¢ NOCTOAHHbIMU KO3hdUumeHTamm

18 ﬂmdacbepeHumaanble ypaBHEHUA NepBOoro nopsaaka, nx OCHOBHbIE BUAbI (C pasgendarwmmmMmnca n
pasgeneHHbIMU nepeMeHHbIMU, NUHENHbIE, OLI,HOpOLI,HbIe). Obwee pelwleHne n 3agava Kown.

KomnnekcHble uncna. Onpegenexue. [encTsus Hag KOMMNeKCcHsIMK Yucnamu. ®opmyna Myaspa. dopmbl

19
3arnncm KOMNJIeKCHOro 4yncrna.

20 MpunoxeHunsa onpegeneHHoro uHTerpana. BeluncnexHme nnowagen nnocknx dpuryp

21 HecobcTBEHHbIE UHTErparnbl NepBOro 1 BToporo pofoB. Onpeaenenune. CxoaMmocTb.

22  |OnpegeneHHbln nHTerpan. MeToabl BbIYMCTIEHMS.

23 OnpegeneHHbi HTerpan (onpegeneHune, CBOMCTBa, TeopemMa o cpegHem). Popmyna HetoTtoHa — JlenbHuua.

24 HeonpegeneHHbIn nHTerpan (onpegenexHve, CBOMCTBA, METOAbI BbIYMCIIEHNS)

25  |OkcTpeMyM hyHKLUMM OBYX NepeMeHHbIX (Heo6XoamMmoe U JOCTaTOYHOE YCIOBUS CYLLIECTBOBaHMS 9KCTpemMyMa)

26 DyHKUUKM OBYX NEPEMEHHbIX (onpeaeneHvne, npegen, HenpepbiBHOCTb)

5.2.2 TunoBbIe TeCTOBbIe 3a4aHusA

TunoBble TecToBble 3agaHnst HaxogaTcs B [punoxerHnn Kk gaHHomy P14
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3agaHUA (3agayu, Kenucbl)

TUNoBbIE NPAKTUKO-OPUEHTUPOBaHHbLIE 3aAaHNs (3aaaun, Kelckl) HaxoaaTcs B MNpunoxeHnn k gaHHomy PTL

5.3 MeTopgnuyeckue maTepuarnsl, onpeaensiowme npoueaypbl oLeHMBaHWUs 3HaHUN, YMeHUI, BnaaeHU (HaBbIKOB
¥ (W) NpakTUYeCcKoro onbiTa AeATENbHOCTH)

5.3.1 YcnoBus gonycka oby4arolierocs K npoMexXyToyHoM aTTecTalumn n nopsifok NMKBUAaLMmM akageMm4ecKkomn
3a0MKEeHHOCTH

MpoBeaeHe NPOMEXYTOYHOW aTTecTaumMm pernaMmeHTMPOBaHO foKanbHbIM HOpMaTUBHBIM aktom CM6ryYMnTa
«lMonoxeHne 0 NpoBeAEHNM TEKYLLIErO KOHTPOSIS YCNEeBAEMOCTU U NPOMEXYTOYHON aTTecTtaumm obyyaroLmxca»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMm No AUCUUNIIMHe

YcTHas X MncbmeHHas KomnbloTepHOE TECTMpPOBaHME NHas

5.3.3 OcobeHHOCTU NpOBeAEHUs NPOMEXYTOYHOW aTTecTauum No ANCLUUNIINHE

* Ha NoAroToBKy oTBOAUTCA 45 — 60 MUHYT
* Ha OTBeT Nno GuneTy n gononHuteneHble Bonpockl 30 — 35 MUHYT
* NCMONb30BaHNe BCNOMOraTenbHom nuTepaTypbl (CIPaBOYHUKOB, KOHCMEKTOB U TM.) HE NPeayCMOTPEHO

6. YYHEBHO-METOOANYECKOE N N(H®OPMALUUOHHOE OBECNEYEHUE OUCUUNITUHDI
6.1 YuebHan nutepatypa

ABTOp 3arnaswue | M3patenbcTBO [oa nspaHua | Ccbinka
6.1.1 OcHoBHas y4yebOHasa nutepartypa
Bnacos B. B.,|3agaus v ynpaxHenus no Mockea, Caparos: http://www.iprbooksh
Mutpoxun  C.  W.,|maTemaTnyeckomMy aHanusy u| NHtepHeT-YHMBEpcUTeT 0p.ru/67393.html
MpowkmnHa A. B.,|anddepeHumansbHbIM MHdopmaumOoHHbIX 2017
PoavoHoB  T.  B.,|ypaBHeHUsiM TexHonorun (MHTYWUT),
TpywwHa O. B. By3oBckoe obpa3oBaHue
"onoswH, M. B.,|MNpakTukym no BbiCLLEN . . http://www.iprbooksh
Mocksa: MockoBcKui
depocees, A. U. MaTtemaTuke B MpuMepax u Z op.ru/50677.html
ryMaHUTapHbIN 2016
3agadvax. AHanutnyeckas
yHVUBEpcUTEeT

reomeTpus
YepHeHko B. [. Bbiclwas  matematnka B CaHkT-lNeTepbypr: 2016 http://www.iprbooksh

npumepax un 3agadax. Tom 1 MonutexHuka op.ru/59550.html
Kpemep, H. WL, MNMyTko,|Bbiclias matematuka gns http://www.iprbooksh
b. A., TpywwuH, N. M.,|3KOHOMUCTOB Mockea: FOHUTU-IAHA 2017 op.ru/74953.html
dpugmaH, M. H.,
Kpemep, H. L.




6.1.2 JlononHuTenbHasa y4yebHasa nutepartypa

OcunoBa 3.H.,|Matematnka. KoHTponbHble http://publish.sutd.ru/
Koponb J1.M. paboTbl 4 cne.: cnieryntn 2018 tp_ext_inf_publish.ph
p?id=2018293
Pabywko, A. T1.,|MHonBugyanbHble 3agaHns no http://www.iprbooksh
bapxatoB, B. B.,|Bbicluen matemaTtuke. Yactb op.ru/20266.html
Oepxasey, B. B.J|1. JluHenHaa wun BekTOpHasd
OpyTb, n. E.,|anrebpa. AHanuTtudeckas MuHcK: BoilaiiLast WKona 2013
Psbywko, A. . reoMeTpusi.
OundpdepeHunanbHoe
ncumncneHne YyHKUUA OLHOWN
nepemMeHHoun
OcunoBa O.H.,|Matematnka.  KoHTponbHas http://publish.sutd.ru/
Koponb J1.U. paboTa 1 crne.: crneryntg 2018 tp_ext_inf_publish.ph
p?id=2018296
OeHncoea A. A.|Matematnka. KoHTpornbHble http://publish.sutd.ru/
Koponb 1. U. 3apgaHusa Ne 1, 2 Cho.: Crieryntg 2015 tp_ext_inf_publish.ph
p?id=2301
OcunoBa 3.H.,|Matematnka. KoHTponbHbIe http://publish.sutd.ru/
Koponb .M. paboTbl 3 cre.: crieryntg 2018 tp_ext_inf_publish.ph
p?id=2018294
Pabywko, A. T1.,|MHonBugyanbHble 3agaHns no http://www.iprbooksh
bapxatoB, B. B.,|Bbicluen matemaTtuke. Yactb op.ru/35481.html
Oepxaseu, B. B.,]|2. KomnnekcHble yucna.
OpyThb, n. E.,|HeonpepenexHbie 7]
Pabywko, A. . OnpeAeneHHble  MHTerpambl.|\, .. g oo oo ivona 2014
PyHKUMN HECKONbKUX
nepemMeHHbIX. OBObIKHOBEHHbIE
onddepeHumnansHble
ypaBHEHMS
Ocunoea 3. H.,|Matematuka. KoHTponbHble http://publish.sutd.ru/
Koponb I1. U. paboTbl 2 cre.: crieryntg 2018 tp_ext_inf_publish.ph

p?id=2018295

6.2 NepeyveHb NpocdeccruoHanbHbIX 6a3 AaHHbIX U UH(POPMaLIMOHHO-CNPAaBOYHbIX CUCTEM
1. TpeHaxep no Bbicwen MaTeMaTuke [OnekTpoHHbl pecypc]. URL: http://e-math.ru

2. NHbopmaumoHHasa cuctema «EgnHoe okHo gocTyna k obpasoBaTenbHbIM pecypcam» [QnNeKTPoHHbIN pecypc.
URL: http://window.edu.ru

6.3 NepeyveHb NULEH3MOHHOIo N CBO6OAHO pacnpPoOCTPaHAEMOro NporpaMmMHoOro oéecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HEO6X0AMMOM ANA OCYLIEeCTBNEeHUA obpa3oBaTenbHOro
npouecca no gucumnsivHe

AyauTopus OcHalleHne

MynbTumeauiiHoe obopyagoBaHue, crneumann3npoBaHHas Mmebenb, Jocka
JlekumoHHas ¥ A PYA H P A
ayauTopus

YyeGHas ayautopus

Cneumnan n3npoBaHHas mebenb, gocka




MpunoxeHne 1

MpunoxeHue
paboyen nporpaMmMbl AUCLIMNNNHbI MaTematuka

HaumeHogaHue aUCL(UI'IﬂLleI

no HanpasneHuto nogrotoBkn _09.03.03 MNpuknagHas nHdopmaTrka
HammeHoBaHue Ol (npodung): Bce npodumnu

5.2.2 TunoBble TecToBble 3agaHUA

Ne n/n | PopMYNNPOBKM TECTOBBIX 3a4aHUN
Cemectp 1
1 Tema 1. MaTpuubl n onpegenutenu. [lencTtBua Hag MaTpyuamMmm.
6 -3 0
Mpw kakom 3Ha4eHuUnA onpegermTens |2 1—2 0[=0
0 0 1
1) 2; 2)1; 3) 0,5; 4)0
2 Tema 1. MaTpuubl n onpegenutenu. [lencTtBusa ¢ maTpmuamm.

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

0 -5 3
-3 4 3 —4 -3 4 -3 4

D (—6 —9)’ ) (—6 —9)’ 3)( 6 —9)’ ) (—6 9)

3 Tema 2. Cuctembl NINHENHbIX anredbpanyecknx ypaBHeHUN.
. . (1 2|-3

Ecrm  (x,; yo) - PELUEHNE CUCTEMBI FIMHENHbBIX YPaBHEHWUI (3 5l 5 ) TO X, — Y, PaBHO

1)-7,5; 2) 0,5 3)-0,5; 4) 75
4 Tema 3. Bektopbl. JIMHeHble onepauvu Hag BeKTopamMmu.

[nuHa BekTOpa a = 61 — 2] paBHa:

1) 2+10; 2)2+/5; 3)8; 422
5 Tema 4. BekTtopbl. [lponsseaeHns sektopos. [puMeHeHne Nnpon3BeAeHUs1 BEKTOPOB ANs pelueHust

npuKnagHbIX 3agay
OaHbl BekTopbl a = (—1,2—4) u b= (2,-3,0), Toraa ux ckansipHoe Npou3BeaeHne paBHoO:

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

o)

6 Tema 4. BekTtopbl. [IponsseaeHns sektopos. [puMeHeHe Nnpon3BeAeHUs1 BEKTOPOB ANs pelueHusi
NpuUKnaaHbIX 3agay

Mpw kakoM 3Ha4YeHUn m BekTopbl d = (4; m; —8)u b=(-2-41) nepneHauKynsipHbI?

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

7 Tema 5. AHanuTU4eckas reomeTpua Ha nnockoctu. Metoa koopanHaTt
OaHbl aBe Touku nnockoctu A (8; -6) n B (-2;4), Torga cepeauHa otpeska AB nmeeT KOOpAMHATbI:

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

8 Tema 6. AHanuTUYECKasa reoMmeTpusi Ha NNockocTu. NMpsimas Ha NNOCKOCTU
[aHo ypaBHeHve npamoin Ha nnockocTu: 3x — 2y — 1 = 0, Torga yrnoBon Ko rUMEHT 3TON NPSIMON paBeH:

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

9 Tema 6. AHanuTU4eckasn reomeTpus Ha NJTIOCKOCTMU. I'Ip;lmaﬂ Ha NN1OCKOCTU




o o o 1
YpaBHeH1eM NPsiMOI, NEPNeHANKyNSIPHON MPSMON y = ~x — 5, ABNseTCs

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

10 Tema 7. AHanUTUYeCKasa reoMeTpusi Ha NNOcKocTu. NMpsamasn Ha NIOCKOCTH
KpuBble BTOpOro nopsiaka.
[aHo ypaBHeHue runepbonsbl @ - % =1.
Torga paccrosiHMe mexay ee hokycamm paBHO:
1)6; 2)9; 3)3; 4)2\/5
11 Tema 8. AHanuTU4Yeckas reomeTpua B npocTpaHcTBe. [nockocTb B npocTpaHCTBE
HopmarnbHbIN BEKTOP NOCKOCTM x — 2y + 5z — 15 = 0 umeeT koopanHaThl:
1)(1:2,15);  2)(1;-2;5);  3) (-1,2;3); 4) (1;2;-15)
12 Tema 9. AHanuTU4Yeckasa reomeTpusi B npocTpaHcTee. [psimas B npocTpaHcTBe
" . X y+5 z-5
HanpaBnsiowmin BeKTop npsmom 1= =, VMeeT KoopauHaTbI:
1) (1:5:-5); 2) (0;5;-5); 3) (1:-3:2);  4)(2:3;5)
13 Tema 10. OudchdbepeHumansHoe ncuncneHme yHKLUUM ogHon nepemeHHon. BBeaeHuve B
MaTeMaTU4eCcKui aHanus
Hantn obnactb onpegeneHns yHKUunM y = l"il_tx):
1) (eo);  2) (moo; 1) U (1;00); 3) [FLDUIL0); 4) (-1 D U (L)
14 Tema 10. OudpchbepeHumanbHoe ucumcneHne PyHKLMn ogHom nepemeHHon. BeegeHume B
MaTeMaTU4YeCKUin aHanus
sin7x aseH:
Xx—0 Sin10x paBeH:
1)0,7; 2)-0,7; 3)0; 4)1
15 Tema 10. OudchdbepeHumansHoe ncuncneHme yHKLUUn ogHon nepemeHHon. BBeaeHue B
MaTeMaTU4YeCcKUin aHanus
O603HaumB 0 — 6eCKOHEYHO Maryto BEMUYMHY, © - GeCkoHeYHO GomnbLuyto BennynHy, C — KOHEYHYIO HEHYNEBYIO
BEMUYMHY, ONpeaenunTb, YeMy paBHO COOTHOLUEHUE: °°T+C
1) 0; 2) ; 3)C; 4) HeonpeOeneHHoCTb
16 Tema 11. OudchdepeHumansHoe ncuncneHme GyHKLUM ogHon nepemeHHown. NMpounsBoaHas pyHKLUMN.
lMpounssogHas yHKUMKN y = e***3 ymeeT BUA;
1) xex+3 2) 2xe**3 3) —2xe*’*34) (x? + 3)e**3
17 Tema 11. OudhdepeHumanbHoe ncuncneHme PyHKUUM ogHon nepemeHHon. [MpousBoaHasa dyHKLMW.
MpoussogHasa yHkuMM y = In(1 — x%) B TouKe X=2 paBHa:
1) %, 2) -3/4; 3) 4/3; 4)-4/3
18 Tema 11. OudpchbepeHumanbHoe ncumcneHne PyHKLUMN ogHom nepeMeHHON. NMpousBoaHbie n

anddepeHumanbl BbICLUMX NOPSAAKOB.




" 1

Yix OT PYHKUMM y = — paBHa:

1)6/x%; 2)—6/x*; 3)6x*; 4) —6x*

19

Tema 12. NMpumeHeHne audcdepeHUManbLHOro NCYNCNEHNA

v

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

Torga To4ka MMHUMYMa Ha npomexyTke (-5;4)

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

Cemectp 2

20

Tema 13. ®YHKUMU OBYX U HECKOJIbKUX NEPEMEHHbIX.
1
Ob6nacTb onpegeneHns yHKUUN Z = N

Nx2—92292)x2+y2<93)x2+y2 =29, 4)x*—y2>9

21

Tema 13. ®YHKUMU OBYX U HECKOJIbKUX NEPEMEHHbIX.
Havtu grad(z)dyHkumm z = arctg(x +y) B Touke (0; 0):

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

22

Tema 14. kcTpeMyMbl PYHKUUM ABYX U HECKONbKUX NepeMeHHbIX.
Haitu kpuTnyeckyto Touky pyHKUMM z = 2xy + x% + y2.

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

23

Tema 15. HeonpeaeneHHbIN MHTErpan U ero BblYMcneHue.
MHoxecTBO nepBoobpasHbix PyHKuMn f(x) = g nmeet BuA;
1) x+ Inlx + 1| + C; 2) x—7In|lx + 1|+ C;

3) x+7Inlx+ 1|+ C; 4)’;—z+8x+C.

24

Tema 15. HeonpepeneHHbIV MHTErpan u ero Bbl4UcneHue.
MHOXecTBO nepBoobpasHbix yHKUMK f(x) = Yx umeeT Bua:

3 33 43 3
1) VYx* +C, 2)1\/F+c, 3)5\/F+c, 4)_Tx_z+c'

25

Tema 15. HeonpepeneHHbIV MHTErpan u ero Bbl4UcneHue.

KakoB reoMmeTpu4eckmin CMbICIT onpeaenieHHoro uHrerpana ot pyHkumm y = f(x) B uHTepBane [a,b] B 4ekapToBow
cucteme KoopavHaTt?

1). OnvHa nuHnm y = f(x) B MHTepBane [a,b];

2). TMnowagb durypbl, orpaHnyeHHon nuHuen y = f(x) B nHtepeane [a,b];




3). CpegHee 3HayeHune dyHkumK y = f(x) B nHTEepBane [a,b];

4). NpownsBegeHve cpeaHero 3HavyeHns pyHKUMM B MHTepBane [a,b] Ha AnvHy nHTepBana.

26 Tema 16. OcHOBHbIe Knaccbl MHTErpupyembIX (OYHKLUNA.
MHoecTBO NnepBoobpasHbIX MYHKUMK f(x) = sin? 3 x
1) %—%sin3x+€; 2) %—%sin3x+6‘; 3) §+%sin3x+ C; 4)sin®3x+C
27 Tema 16. OcHOBHbIe Knaccbl MHTErpupyembIX (OYHKLUNA.
Kakon nHTerpan He BblpaxaeTcsi B aNieMeHTapHbIX YHKLUUSAX?
1). f\/%dx; 2) [xe™*’dx; 3)[e*dx; 4)fcos*2xdx
28 Tema 17. OnpeaeneHHbIn UHTerpan. HecobcTBeHHbIe MHTerpanbl.
Kakon 13 npuBefeHHbIX HUXE UHTErParoB SIBMSETCSs HECOOCTBEHHbIM, ecnn oyHKumMs f(X) - HenpepbiBHA?
1. [f@dx 2) [°fde  3).[feodx  4). [T f()dx
29 Tema 17. OnpeaeneHHbI UHTerpan. HecobcTBeHHbIe MHTerpanbl.
Yemy paBeH nHTerpan flml"Txdx?
1) 1/8; 2) nHTerpan pacxoguTcs; 3)0; 4)2
30 Tema 18. NMpunoxeHnsa onpeaeneHHOro NHTerpana.
Uemy paBHa nnowagp urypbl Ha pucyHke?
i
po
=N I H
A BL x
. [, fdx  2).[)(F@) —p@))dx  3). [} fx)dx— [} p(x)dx  4). [} f()dx — [} p(x)dx
31 Tema 19. Yucnosble MHOXecTBa. MHOXXeCTBO KOMNMEKCHbIX Yucen
Moaynb KOMNMAEKCHOro Yncna z = 2 — 3i paBeH:
IS5 2)13;  3)5; 413
32 Tema 19. YncnoBble MHoXecTBa. MHOXXeCTBO KOMMMEKCHbIX Yncen
Ecrm z, =1—1i;2z, =441, T0 2z, - z, paBHO:
1) 5+ 3i; 2)5-3i;  3)3—14; 4) 3i
33 Tema 20. OudpchbepeHumanbHbIe ypaBHEHUS NePBOro nopsaka.

Kakoe n3 ypaBHeHvM He ABNnAeTCA nwcbdaepeHumaanuM ypaBHeHueM C pasgendarwmmmmca ﬂepeMeHHblMM?

1) Jy? + 1dx = xydy; 202 = f(x) - g;




3) y' +p(x) -y =gx); 4) dy—y = ctgxdx

34 Tema 20. QudbcpepeHumanbHble ypaBHEeHUs NepBOro nopsaka.

O6wmi nHTerpan guddepeHumnansHOro ypaBHeHNs % = xdx umeeT BUA;

1 1—xz+c 2 —x2+C 3 —x2+C 4 ! Zyc

) y_z !)y_z ')y_z !) y_x

35 Tema 21. OudpcpepeHumnanbHblie ypaBHEHUSI BTOPOro nopsiaka.

OnddepeHumansHbiM ypaBHEHEM BTOPOro Nopsiaka SBNsSeTcs:

dy

l)ya —y2tgx = x;2)4y" — 3y’ = 5e%; 3)4y" — 3y" + 2y = 5e%; )x?y? —2xy+1=0
36 Tema 22. JlnHenHble gudchbepeHumnanbHbIe ypaBHEHUS BTOPOro nopsigka.

OaHo anddepeHumansHoe ypaBHeHne y" —y' — 6y = 0, Torga xapakrepucrmyeckoe ypaBHeHne byaget umeTb

BUA;

1D6k:—k—1=0; Dk +k+6=0; Nk:P+k—6=0; Dk:-k—-6=0
37 Tema 23. Yucnossble psagbl.

Kakon 13 gaHHbIX psagoB SBRsSieTCs CXoaAWmumMes:

l)i“1 2)i1 3)i ! 4)53"

- -3 3=
n=1n n=1n n=1 \/H n=1

38 Tema 23. Yucnossble psagbl.

[lns kakoro us cnenyowmx pSAoB BEPHO YTBEPXKAEHME: eCrnu rlﬂgun = 0 psg OOCTOBEPHO CXOAUTCS:

)Z n’ )Zn' )Zilnz' ) n!
n=1 n=1 n=1 n=1




MpunoxeHune 2

MpunoxeHue
pabouyen nporpammbl AUCLUMNITNHBI MaTematuka
HaumeHosaHue 0UCuUnﬂUHbI
Nno HanpasfEHNO NOArOTOBKMN 09.03.03 lMNpuknagHast MHopMaTrka
HanmeHoBaHwue Ol (npoduns): BCE npodunm

5.2.3 TunoBble NPaKTUKO-OpPUEeHTUPOBaHHbIe 3aAaHusA (3aga4vm, Kemcbl)

Ne n/n | YCnoBus TMNOBbIX MPaKTUKO-OPUEHTMPOBAHHbIX 3agaHni (3agay, KencoB)

Cemectp 1

1 Tema 1. MaTpuubl n onpegenuTenu.

[aHbl oBe maTpuubl A = (1 2) mB= (_1 3).

31 1 1
Tpebyetca Hatu C = A - B — 2A.
2 Tema 2. Cuctembl NUHENHbIX anreébpanyecknx ypaBHeHUN.

Cuctema TpEX NMHENHBIX YPaBHEHUI C TPEMSI HEU3BECTHBIMM X1, X2, X3 3ajaHa pacLUMPEeHHOW MaTpuLei
1 2 1|4
(3 -5 3 1>.

8

2 7 -1
TpebyeTtcs: 1)  3anucaTtb cUCTEMY B KaHOHMYECKOW bopMe (B BUOE CUCTEMbI YPaBHEHUIA),

2) HanTn pewieHne 3TOW CUCTEMbI METOZAOM MOJSTHOrO UCKIOYEHUS,

3) pewnTb 3Ty Xe cuctemMy no popmynam Kpamepa.

3 Tema 4. BekTopbl.

OaHbl BepwuHbl nupamugbl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npudém Touknm A, B, C -
BEPLUMHBLI €€ OCHOBaHWUS.

CpencrBamu BEKTOpPHOM anrebpbl HAUTU:

1)  BEKTOpbI C HAa4asrioM B Touke B 1 KOHLOM B OCTalnbHbIX BEPLUMHAX NUPaMULbI;
2)  [ONMHY U HanpaBnsIoLLMe KOCUHYChI BekTopa BC;

4 Tema 4. Bektopbl. [pon3BegeHns BEKTOPOB

OaHbl BepwinHbl nupamuabl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npudém Toukm A, B, C -
BEPLLMHbLI €€ OCHOBaHMUSI.

CpencTtBaMu BEKTOPHOW anrebpbl HANTK:

1)  ckansipHoe npousBeneHne BekTopoB BC un  BQ;
2)  yron ¢ mexay pé6pamn BC u BQ;
3)  BekTopHOe NpousBeneHue BekTopoB BC U BA;
4)  nnowaab OCHOBaHUS NUPaMUbI;
5) 00BbEM NpamMuabi.

5 Tema 5. MeToq KOOPAMHAT Ha NNTIOCKOCTM

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

Hartu gnuny BeicoThl h, npoBeaéHHOM 13 BepLumHbl C.

6 Tema 6. NMpsimas Ha nnockocTw.




TpeyroneHuk ABC 3agaH csovmu BeplumHamu: A(5,7);B(8,4)C(3,—3).
Haiitu: 1) ypaBHeHuMe cTopoHbl BC (B oTpeskax Ha 0csix),

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

3) yron ¢ mexpay ctopoHamun BC n BA,

4) ypaBHeHne megunaHbl BM (c yrnobiM koadhduumeHTom),

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

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

Tema 7. KpuBble BTOporo nopsigka.

YkasaTb Tun KpI/IBOIZ BTOPOro nopsanka, HanTK ee napamMeTpbl, caenaTb YepTex:

@452 y?
16 9

=1.

Tema 8. lNnockocTb B NpocTpaHCTBe

OaHbl yeTbipe Touku: A(2,4,6); B(4,7,12);€(6,8,13); D(4,4,8).

Hantw:

1) ypaBHeHue nnockoctn (ABC);

2) yron B mexay npsamon (AD) n nnockocTeto (ABC);

3) ypaBHeHue npsmoin (L), npoxogsiien yepes (()D L nn. (ABD);
4) yron y Mexay nnockocTbio (ABC) n nnockocTeto (ABD);

5) ypaBHeHwue nnockoctn (Q), npoxogsien yepes() C || nnockoctn (ABD).

Tema 9. lNMpsAmas B npocTpaHcTBE

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

Hauntu:

1) ypaBHeHue npsimon (AB) B KAHOHWYECKOW (hOpME;

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

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

10

Tema 10. BBegeHne B maTemMaTnyeckmm aHanus.

log,(x—-1)

Hantn obnactb onpegeneHns yHKUunN y = po—

11

Tema 10. BBegeHue B matemaTtuyeckum aHanus. lNpeaensl u HenpepbIBHOCTb.

Bbluncnutb npenenbl, He NoJsib3yACb NpaBuiioMm JlonuTans:

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

349x
. x°+3

1) lim ; > ; -

x—>—2X“+7x+10 x-0 x sin3x

lim~—— 2) lim

x—00 5x2+42x

12

Tema 10. BBegeHue B matemaTtuyeckum aHanus. lNpeaensl u HenpepbIBHOCTb.

HanTtun Toukn paspbiBa yHKUMK. [1OCTPOUTL YepTex.




X, x< =2
y=44—x% -2<x<0.
4 — x, x>0

13

Tema 11. OudhdbepeHumanbHoe ncuncneHme PyHKLUUM OQHOW NepeMeHHOMN.

Monb3ysck dopmynamu anddepeHuUpoBaHns, HAUTU NPON3BOAHbIE CReAYHOWNX (PYHKLMA:

1)y=m;2).y=4cos3x;3).y= eViax; 4)y = x2,/1 — x2.

14

Tema 12. NMpumeHeHne audcdepeHUManbLHOro NCYNCIIEHNA.

HanTtn npegensl, ucnonesys npasuno Jlonutans:

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

X—00 X+3x2+2x%’ x—0 1—cos 3x’

3. lim X 4. lim(x+1) e™.

x—+0 Insin 5x’ xX—00

15

Tema 12. NMpumeHeHue andchbepeHUManbLHOro UCHUCTIEHUS.

HaiiTv nHTepBanbl MOHOTOHHOCTU M 3KCTPEMYMbl (PYHKUMN Y = x3 — 3x% — 9x — 12

16

Tema 12. NMpumeHeHne audcdepeHUManbLHOro NCYNCIEHNA.
HaiiTn HanGonbluee U HaumeHbluee 3HavyeHne pyHKuMn y = x3 —3x%2 — 9x + 35 Ha oTpeske

[-4; 4].

CemecTp 2

17

Tema 13. PyHKUMUN ABYX U HECKOJIbKUX NepeMeHHbIX. YacTHble NPpou3BoOAHbIe.
z=In%  [lokasaTb, YT0O —-x +—.y =
= y. B E Y y =

18

Tema 13. ¢yHKLWIVI ABYX N HECKOJIbKUX NepeMeHHbIX. npOM3BOAHaH no HanpaBlieHU U rpagueHT.

. F 1 - - 2
HaitTn gradu u 3_1: B TOuKe Mo(1;;—1), ecnm | = OM,, u =27+xz.

19

Tema 14. SkcTpeMyM hyHKLMN HECKOJIBKUX NEePEMEHHbIX.

HaiiTn akcTpeMyMbl PyHKUMK  z = 2x — 2y — x2 — y2.

20

Tema 14. kcTpeMyM (PYHKLMN HECKOJNTbKUX NepeMeHHbIX.

HaitTn HanGonbluee U HauMeHbLUee 3HaYeHUst PYHKUMU  z = x2 + 2y2 + 1 B 3aMKHyTOI obnacTy,
orpaHnyeHHon ocsimu 0x, Oy 1 npsiMon x+y=3.

21

Tema 15. HeonpeaeneHHbIN MHTErpan U ero BbluMcneHue.

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

22

Tema 16. OCHOBHbIe KNnaccbl MHTErpupyeMbix YHKUUN

earctg (x)

dx;  2.f(x+1e*dx; 3.f 2x+3

Bommcnuts: 1. | X243x—10

1+x2

23

Tema 17. OnpeaeneHHbI UHTerpan. HecobcTBeHHbIe MHTerpanbl.

2
Bblumenuts [ In x dx

24

Tema 18. NMpunoxeHus onpegeneHHOro UHTerpana.
BbluncnuTb nnowaab urypbl, orpaHUY4eHHON NMHUSMU
y=@x—-12 uny=5-—x2

25

Tema 20. OudrchbepeHumanbHbIe ypaBHEHUS NEePBOro nopsaka.




Haittn o6wmn naterpan ypasHenunst ydx + (1 + x*)dy = 0.

26 Tema 20. OudrchbepeHumanbHbIe ypaBHEHUS NePBOro nopsaka.
HanTtu pelweHve ypaBHeHns: y' — %y = x YAOBEeTBOPSIOLLEE HAYalbHbIM YCIOBUSAM Vg1 = 2

27 Tema 21. OudpcpepeHumanbHblie ypaBHEHUSI BTOPOro nopsiaka.

Haitu yactHoe pelueHne ypaBHeHust (1 + x2)y” — 2xy’ = 0, yooBneTBopsioLee HauyanbHbIM YCNOBUSIM

ylx:l = Oi}"|x:1 =1
28 Tema 22. JlnHenHble gudchbepeHumnanbHble ypaBHEHUS BTOPOro nopsigka.

Hantu YacTHoe pelleHne ypaBHeHUS, YAOBNETBOPSOLEe Yka3aHHbIM HaYanbHbIM ycnosuam:  y" — 5y’ +

4y =0, ylx:0=5' yllx:0=8
29 Tema 22. JluHenHble gudchbepeHumnanbHble ypaBHEHUS BTOPOro nopsigka.

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

n w n_ 1 2! 3! n!

ccnegoBaTtb CXOAMMOCTb paaa i =gttt ot

31 Tema 23. Yucnosble psagbl.

WccnepoeaTb cxoguMocTb paga e (—1)"71 % = MTS — lnT4 +..+(—1)"? % +...
32 Tema 24. ®dyHKUMOHaNbHbIE pAAbI

HanTtn nHtepsan n pagmyc cxoaMMmocTu psaga

i ! S R . "+
1n(n+2)x 3T T T T+ Y T
n=

33 Tema 24. dyHKUMOHaNbHbIE pAAbI

1-e~*°

Pa3noxutb B pag yHKUMIO y = =
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