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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

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
NOFNYECKN MbICIIUTL U FPAaMOTHO 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 abCTpakTHOE NOrMYecKoe MbILLIIEHVE Y YMEHWUE CTPOro U3rnaratb CBOU 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, NPU N3y4eHNN GUCLUMIINH:

OucumnnuHa 6a3MpyeTc;| Ha KOMNeTeHUunsXx, CCbOpMVIpOBaHHbIX Ha npeabigyuiemM ypoBHe O6pa3OBaHVIF|

2 KOMMNETEHUMU OBYYAIOWEINOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMIINHDbI

OlK-1: Cnoco6eH pewaTtb Bonpochbl Npod)eccuoHanbHON AeATeNIbHOCTU Ha OCHOBE eCTECTBEHHOHAYYHbIX U
obLWwenHXeHepHbIX 3HaHMW, MeTOAOB MaTeMaTU4YeCcKoro aHanusa u MmoaenupoBaHus

3HaTb: OCHOBHbIE MOHATUS, 3aKOHbI U anropmnTMbl BCEX N3yvaeMblX pa3gennioB MaTeMaTukun
YMeTb: ncnonb3oBatb MatreMatmyeckme 3HaHus ans peweHna pasfimiHbiX 3agady

Bnapgetb: HaBblkamu NMPUMEHEeHNA COBPEMEHHOro MaTtemMaTU4eCKoro UHCTpyMeHTapua Ond peleHUA NpakTU4eCcKmnx
3afad; MnoCTpoeHudA, 1 TNMPUMEeHEeHUa mMaTemMmaTUuvecKmnx MoZernen Ansi OUEHKN COCTOSHUS W nporHo3a pas3BuUTUA
Npon3BOA4CTBEHHbLIX NPOLIECCOB

OlK-8: CnocobeH ncnonb3oBaTb aHaNUTUYeCKUe MoAdenu Npu pacyeTe TeXHONOrM4YecKUxX napameTpos,
napamMeTpoB CTPYKTYpPbl, CBOMCTB TEKCTUIbHbLIX MaTepuanoB U usgenuin

3HaTb: TEOpPeTUYEecKMe OCHOBbI METOAOB MaTeMaTU4eckoro MOAenMpoBaHus, MPUMEHSIEMbIX B LENAX onucaHus
napamMeTpoB TEXHONOrMYECKMUX NPOLIECCOB
YMeTb: NpUMEHATb MaTemaTUyeckme METOAbl pelleHus 3adadv OnTMMU3aLUM Npu NMPOEeKTUPOBAHUM TEXHOMOMMYECKUX
napameTpoB, NapamMeTpPOB CTPYKTYPbl M CBOWCTB TEKCTUIMbHbLIX MaTepuarnos 1 Usaenumn
BnageTb: MeTogaMuM MatemMaTMYecKoro MoAenupoBaHus, NPUMEHUMbIX AN pacyeToB TEXHOMOIMYECKUX napameTpos,
napameTpoB CTPYKTYPbl, CBOMCTB TEKCTUMNbHBLIX MaTEPUANoB 1 M3aenuii




3 PE3YJIbTATblI OBYYEHUA MO ANCUUNNUHE

O |KoHTtakTHas
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Pasgen 1. OcHOBbI NnHeHON anrebpsbl

Tema 1. MaTpuubl w©n onpegenvrenu.
MaTpuubl. CBonctea matpuy,. [encteusa Hag
maTpuuamu. Onpegenutenu. CpoicTea
onpegenuTenen. Cnoco0Obl noacyeta

o 1 1 12
onpegenuTenen.
MpakTnyeckme 3aHaTuA: [lencTeums Hapg
MaTpuuammn.Cnocobbl noacyeta
onpepenutenen. (Pewenne 3agad)
Tema 2. Cuctemsl JTIMHENHBIX
anrebpanyeckmx ypaBHEHUN. Cucrembl

Tpex TJWHENHbIX YpPaBHEHUW C Tpems
HeunsBecTHbIMK, oopMyrnbl Kpamepa, meToq
MOSTHOTO MCKITHOYEHUS. 1 1 12 nn
MpakTnyeckne 3aHATUA:PelwleHne cuctem
NUHENHbIX  anrebpanvyeckmx  ypaBHEHWI
METOOOM  MOSIHOMO  WUCKMIOYEHUs, Mo
dopmynam Kpamepa. (PelleHne 3aaad)

Pasgen 2. BekTopsbl

Tema 3. BekTtopbl.OnpepeneHne BekTopa.
PaBeHcTBO BekTOpoB. KonnuHeapHble U
KOMMnaHapHble BEKTOPbI. JInHelHble
onepauun Hag Bektopamu.  [lpoekuum
BEKTOpa Ha ocu koopauHaT. 3anucb BekTopa
B popme npoekumi. basuc.

MpakTnyeckme 3aHaTus:JInHeHble 1
onepauun Haa BekTopamu. (PelueHue 3agay)

Tema 4. MpounsseneHuns BEKTOPOB.
Mpon3BeaeHnss BEKTOPOB, 3afaHHbIX B
dopme npoekunn. CkanspHoe, cMellaHHoe
N BEKTOPHOE NpPOU3BEAEHUSI BEKTOPOB.
Onpepgenexune, cBoncTBA. 1 1 12 nn
MpakTuyeckme 3aHATUS: MpumeHeHne
CKamnsipHOro, CMELUaHHOrO W BEKTOPHOro
NpOV3BEOEHN BEKTOPOB [ANsl  peLleHus
npuknagHbix 3agad. (PeweHne 3agay)

Pasgen 3. AHanutuyeckad reomeTpus Ha
NMOCKOCTH

Tema 5. MeToq KoopaMHAT Ha NNOCKOCTW.
CncteMbl  KOoOpAMHAT  Ha  MOCKOCTH,
OCHOBHbIe 3agaun. [NpeobpasoBaHus cuctem
KoopauHar.

Mpaktnyeckne 3aHatna: [lepexogbl B
cucTemax koopavHar.(PeleHve 3agay)

Tema 6. NMpsimasa Ha NOCKOCTH.

OCHOBHblE YpaBHEHMWsI MPSIMOA. YTron Mexay
npsMbIMW.  YCMOBUS  NapannenbHocTn U
nepneHauKynapHOCTM NPSMbIX. 1 1 25
MpakTnyeckme 3aHATUS: MpumeHeHne
OCHOBHbIX YpaBHEHUWI NPSAMON ANs peLleHuns
3apad. (PelueHuve 3agav)




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

MpakTnyeckme 3aHATUS: lMocTpoeHue
pasnuYHbIX  KPUBbLIX  BTOPOro  nopsiaka,
HaxoxaeHne wux napameTpoB. (PeleHue
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 NIIOCKOCTM ANS peLleHns 3apad.
(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 nocnegoBaTenbHOCTU. 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 PYHKUWA.

MpakTnyeckme 3aHATUS: BbluncneHne

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.
OunddepeHumnansl BbICLUNX NopsaKoB.
MpunoxeHue K NPUBNMKEHHBIM BbIYUCIIEHNSIM.
MpakTuyeckme 3aHATUS: Bbluncnenuve
NPON3BOOHbLIX PyHKUUA. MpumeHeHune
andpdepeHumnana yHKUMU K NPUBIVKEHHBIM
BbluMcrieHusm. (PewweHne 3agay)

25 nn
12
12 nn
12
12




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)

Paspen 6. ®yHKUUN HECKOMNBKUX NEPEMEHHbIX

Tema 13. ®PyHKkUMM [OBYX W HECKOSbKUX
nepeMeHHbIX.

OcCHOBHbIE onpeferneHus. MpupaleHne
OyHKUMKN. YacTHble Npon3BOAHbIE, YacTHbIE U
NoNHbIN - gnddepeHuman  QYyHKUMM  MHOMNX
nepemMeHHbIX.

MpakTnyeckne 3aHAaTUA: BbluncrieHne YyacTHbIX
NPON3BOAHLIX PYHKLMA. [TpUMEHEHNe NONHOro
onddepeHumana OYHKLUMUA MHOINX
NepeMeHHbIX AONs  peleHus  NpakTU4eckux
3agay. (PeweHve 3agay)

Tema 14. JkcTpeMymbl (YHKUMM OBYX W
HECKOJIbKUX NEePEMEHHbIX.

OcHoBHble NMOHATHUSA. Heobxoaumeble 7]
[OCTaTOoYHble ycrioBusi CyLLIECTBOBaHMSI
3KCTpeMyMa PYHKLUUN MHOTUX NEPEMEHHbIX.
MpakTuyeckme 3aHATUA:HaxoxaeHne
3KCTPEMYMOB (DYHKUWUA MHOMMX NEpPEeMEHHbIX
(PewieHne 3agav)

Pasgen 7. HeonpegeneHHbl HTErpan

Tema 15. HeonpefgeneHHbln uHTErpan m ero
BblYMCNEHME.

MepBoobpasHasi n HeonpeaeneHHbI UHTerparn.
CsoiicTtBa nepBoobpasHoOMN. CsoctBa
HeonpeneneHHOro NHTerpana, BbiTekatowme na
onpegenenus. JlnHenHole ceoncTea. Tabnuua
WHTErpanos.

MpakTtnyeckne 3aHaTuA:MNpnmeHeHne Tabnuubl
AN BblYUCIIEHUS MPOCTEMLUNX WHTErparos.
(PewleHne 3agay)

Tema 16. OCHOBHbIE KMacCbl UHTErpMpyeMbix
PYHKLMI.

OcCHOBHble MeTOAbl MHTErpupoBaHUsA: MeTon
3aMeHbl NepeMeHHON, MeTo, MHTErpupoBaHus
no 4actaM, MeTo4  pasnoXxeHus  Ha
npocrtevine. CTaHOapTHbIE 3aMeHbI.
MpakTnyeckne 3aHaTus: NpuMmeHeHne meTtoaa
3aMeHbl MEepPeMEHHOW, WHTErpuMpoBaHus Mo
YacTsiM M MeTofa pasfoXeHus Ha NpocTenwime
ansi BblYMCIEHNS HeonpeaeneHHbIX
nHTerpanos (PelweHne 3agay)

Paspgen 8. OnpegenexHbi MHTErpan

12 nn
12
12 nn
12
12 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 wuHTerpana. HecobcTBeHHble
WHTErpanbl.

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

Tema 18. [lpunoxeHns onpeneneHHoro
WHTerpana.

MpunoxeHns onpegeneHHoro uHTerpana K
3agadamM reomeTpumn: BblYUCIIEHME NIowagen
nnockmx curyp, o6bLeMOB Ten nepemMeHHOro
ceyeHusi. O6beM Tena BpalleHus.
MpakTnyeckme 3aHATUS: MpumeHeHne
OMNpedeneHHoro uvHTerpana Ansg  pelleHus
npakTudeckmx 3agad. (PewweHne 3apay)

12

Pasgen 9. nddepeHumnaneHble ypaBHEHNSA U
psiabl

12

nn

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

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)

0,5

Tema 21. [OuddepeHumanbHble ypaBHEHUA
BTOPOro nopsika.

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

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

nopsiaka.(PewweHne 3apav)

12

Tema 22. JluHenHble AnddepeHLnansHble
ypaBHEeHUsa BTOPOro nopsiaka.

JlnHelHble oAHOpPOAHBIE U HEOAHOPOAHbIE
onddepeHumaneHble  ypaBHEHUST  BTOPOrO
nopsgka. TeopeMbl O CBOMCTBax peLUEeHUN.
Teopembl 00 o0OweM pelleHun. 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  KO3hpmLUMeHTamMm
(PelweHune 3apay)

12

12




Tema 23. Yuncnosbie psgbl.

Onpepenenue
Heobxoaumebin

MpaBvna pgenctema c psagamu.
NONOXUTENBHbLIMN
3HakonepemeHHble

CXOAMMOCTH.
Teopema

3HaKoYepeyoLLMXCS PAOoB.
MpakTuyeckne 3aHATUA: MccnenoBaHue Ha

CXO0AMMOCTb

YNCNOBbIX pFl,EI,OB.an/IMeHeHI/Ie TEeopeMbI

JleibHuua

3HaKkoYepeayrLLMXCS PSAOB HA CXOOUMOCTb
(PeweHue 3agay)

YMCIOBOrO
npUsHaK

psga.
CXOAMMOCTMU.
Pagbl ¢
MpuaHaku
psabl.
ans

YrneHamun.

JleibHunua 15 1 4

3HaAKOMONOXUTENbHbIX

ana nccnegoBaHnAa

Tema 24. OyHKUMOHAmNbHbIE PAAbI.

CTteneHHble

creneHHoro psga. O6nactb CXoAMMOCTU
cTeneHHoro psga. Teopema Abens. Paguyc
N MHTEepBan CXoANMOCTH.

Pagbl Tennopa n MaknopeHa. 1 2 4

MpakTnyeckme
paguyca U

3agavy)

WHTEepBana
cTeneHHoro psaga. PasnoxeHne dyHKLMM B
pag Tewnnopa

pAgb!. Onpepnenenue

HaxoxaoeHnus
CXOANMOCTH

3aHATUA:

n MaknopeHa.(PeweHune

nn

WNtoro B cemecTpe (Ha kypce ansa 3A0)

24 24 299

KoHcynbTaumm n npomexyToyHas
atTecTtauus (Ok3ameH, 3ayer)

2,75 10,25

Bcero koHTakTHas pabota u CP no

50,75 309,25

AUCLUMIIMHE

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM NaHoOM He NpeaycMOTPEHO

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

5.1 OnncaHue nokasartesnien, KpUTEPMEB U CUCTEMbI OLLeHUBAHUA pe3yNibTaToB 00y4YeHunsA
5.1.1 NokasaTtenu oueHUBaHUA

Kon HanmeHoBaHue oueHOYHOro
MokasaTenu oueHUBaHNSA pesynbTaToB 0by4YeHus
KOoMMNeTeHuuu cpeacTea
dopmynmpyeT N 06BACHAET OCHOBHbIE MOHATUSA, 3aKOHbI, TEOPEMBI U
Bonpocbl ans YCTHOIO
anropuTMbl M3y4aeMblX pas3gernioB MaTeMaThKu.
cobecefoBaHus
PelwaeTt TunoBble 3agayn ¥ NpUMeEpPbl MO OCHOBHbLIM K3y4YaeMbIM
Or1K-1 Bonpockl anga tectupoBaHuns
pasgenam maTemaTuku
. MpakTnko-opMeHTUpPOBaHHbIE
Ob6bsiCHAET B3aMMOCBS3b OCHOBHbLIX MaTeMaTMYeckux Moaenem u sanaHus
METOOB M UX 3HAYEHWNE NPU PeLLEHNN NpakTUYecKnx 3agay
P pusytow P A cobecefoBaHus
VcnonbayeT HanMTUYecKU annapatr npu  NPOEKTUPOBaHUU
Or1K-8 cnornb3y ana c P P POEKTUPOBA Bonpockl anga tectupoBaHuns

TEXHOJTIOTNMYECKUX N UHbIX NapamMeTpoB MaTepunasroB U nsgenun

lMpumeHseT MeToankn pacyeTa TEXHONOMMYECKNX MapaMeTPOB U UHbIX
napamMeTpoB MaTepuanoB U U3aenun

MpaKTMKO-OPUEHTUPOBAHHbIE
3apaHns

5.1.2 Cuctema n KpuTEpUN OLleHUBaHUSA

LLikana oueHuBaHna

KpuTepun oueHnBaHUa copMUPOBaHHOCTH

KOMMeTeHumin

YcTHoe cobecenoBaHune

MNMucbmeHHasn paboTa

5 (oTnnyHO)

MonHbIN, ucyepnbiBalOWMA OTBET, ABHO
OEMOHCTPUpPYOLLMIA TNyBOKOe NOHMMaHNe




npegmetTa W  LUMPOKYID  3pyguuuio B
oueHuBaemon obnactn.  Kputudeckuin,
OopuUrnHanbeHbIA NOAXOA4 K MaTepuany.

OTBeT MOMHbIN, OCHOBaHHbIN Ha
npopaboTke Bcex obsa3aTenbHbIX
4 (xopoLwuo) WCTOYHUKOB  WMHopmauuun. [logxon K
MaTepuany OTBETCTBEHHbIN, HO

CTaHOapTHbIN.

OtBer BOCnpon3BogunUT B OCHOBHOM TOJ1bKO

NEKUMNOHHbIE maTtepuarnsl, 6e3
CaMOCTOSITENbHOM paboThl c
pEKOMEHAOBaHHOMN nutepaTypon.

3 (yaoBneTBopuUTESIbHO
(va P ) [leMOoHCTpupyeT MoHUMaHWe npeaMeTa B

uenom, 6e3 yrnybneHns B geTanw.
MpUCYTCTBYIOT CyLLECTBEHHbIE OLUINGBKM nnn
npobenbl B 3HaHUSAX MO HEKOTOPbLIM TEMaM.

HecnocobHocTb OTBETUTL Ha BOMnpoc bes

MOMOLLM aK3ameHaTopa. HesHaHwue
2 (HeyOoBnNEeTBOPUTESbHO) | 3HAUMTENbHOM — YacTM  MPUHLMMNATBLHO
BaXKHbIX 3NeMEHTOB ANCLMMIIVHDI.

MHorouncneHHble rpybble owmnbku.

,D,eMOHCTpVIpyeT NnoHMMaHue npeamMeTa B

3ayTteHo
uenowm, 6e3 yrnybneHus B getanu.
HecnocobHocTb oTBeTUTL Ha Bonpoc 6e3
nomoLuu JK3ameHaTopa. HesnaHue
He 3auteHo 3HAQUNTENbBHOW  YacTu  NPUHUMMIMANbHO
BaXHbIX 3MNeMeHTOB OVCLUMITUHBI.

MHorouncneHHble rpybble owmbku.

5.2 TunoBble KOHTPOSbHbIE 3aA4aHUA UNN UHbIE MaTepuarnbl, HeO6XoAMMbIE ANl OLLeHKU 3HaHUNA, YMEHUN,
HaBbIKOB U (UNK) onbiTa AeATeNbHOCTU
5.2.1 NepeyeHb KOHTPOSbHbLIX BONPOCOB

Ne n/n | dopmynmMpoBKM BOMPOCOB

Kypc 1

MpUMeHeHNe NOHATUSA NPOM3BOAHON ANA UCCNEAOBaHNs CBOMCTB DYHKLMK:
- BO3pacTaHue 1 yGbiBaHue,

- TOYKM SKCTpEeMyMa,

- BbINYKMOCTb M BOTHYTOCTb €€ rpaduka,

- TOukM Nepernba rpaduka,

- aCMMNTOThI (BEPTUKANbHBIE U HAKIMOHHbIE)

Mpaewuno JlonuTansa 4ns packpbiTUs HeornpeaenéHHocTen

TeopeMmbl Ponns u JlarpaHxa, nx reometTpuyeckum cmbICri

MpousBoaHble U AnddepeHLMansl  BbICLUUX NOPAOKOB

OuddepeHumnan yHKUMN, ero reoMeTpU4eCcKnin CMbICh

|_|p0I/I3BOLI,HaF|, eé onpepenexHune, FeOMeTpI/I‘-IeCKI/IIZ N MEXaHUYECKUN CMbICIT, npasuna Bbl4NCNeHNA

Mpenen dyHkumn. Teopembl 0 Npegenax. PackpbiTne HeonpeaenéHHocTen

Yron mexay I'IpFlMOVI M NNOCKOCTbHO, YCINOBUA X NapannerfibHOCTU U NepneHanKynAaApHoOCTU

anMaﬂ B NPOCTpaHCTBE, pa3finvyHble BnAbl €€ 3apaHus

Yron MexXxay niocCKOCTAMM, YCroBUA X NapaniefibHOCTU 1 nepneHanKynapHOCTU

— -
23 |o|e|N|o|o|s|w]|n

MnockocTb B NpoCTpaHCTBE, pa3fninyHbie BNObl eé YpaBHEHUA

KpuBble BTOporo nopsigka (OKpy>KHOCTb, annunc, runepbona, napabona), ux kKAHOHUYeCKne ypaBHEHUS,
CBOWCTBA, YepTEX

N
N

Yron Mexay npAamMbiMU, YCIoBUA X NapanneribHOCTU N nepneHauKynAapHOCTU

I'Ipﬂmaﬂ Ha NIOCKOCTHU, pa3rmnyHblie BUabl eé YpaBHEHUA

alala
albh|lw

BekTopbl B reoMeTpruyeckon 1 koopanHaTHon popme (CBOMCTBA U AENACTBUSA)

®opwmynbl Kpamepa. PelleHune cuctemM NnUHENHbIX ypaBHeHMIn meTogom [aycca (nocnegoBaTenbHbIX
WCKIHOYEHWUN)

N
»

Cuctembl NnMHENHbIX ypaBHeHUN. OCHOBHbIE NOHATUSA. MaTpryHas 3anncb

RN RN
|

Onpe,qenmenvl. MI/IHOpr n anre6pa|/|quK|/|e pononHeHus. CeoricTea.




19 MaTtpuupbl. Onpegenerne. Knaccmuduvkauus. [JlecTBms Hag maTpuuamMmu.

20 Pagbl Ternopa u MaknopeHa

21 CteneHHown psg (onpegeneHue, obnacte U pagnyc CXoanmocTn)

22 |-|pVI3HaKVI CXOOMMOCTU NOJTIOXUTENbHbIX N 3HaKo4YepeayrLnxca panos, abconTHasa cxoaMMOCTb

23  |Ywncnosble psabl (onpegeneHue, CBOWCTBa, HEOOXOAMMbIV NPU3HAK CXOAUMOCTK)

24 |IluHenHble anddepeHumnansHblie ypaBHEHNS BTOPOro nopsiika ¢ NOCTOAHHbLIMKU KOShdUumeHTamm

25 |AnddepeHumanbHble ypaBHEHMS BTOPOro nopsaka

26 IndpdepeHumansHble ypaBHEHUSI NepBOro nopsaka, X OCHOBHbIE BUALI (C pa3aenéHHbIMU NepeMeHHbIMU, C
pasgensanlMMIUCca  NepeMeHHbIMU, NHeliHoe, ogHopoaHoe). O6Liee pelleHue 1 3agada Kowim

27 KomnnekcHble Yncna, A4eNCTBUS C KOMMMNEKCHbIMU YACNAMMU.

28 BbluncneHve nnowagen nnockux uryp ¢ MOMOLLbI0 onpeaenéHHoro nHTerpana

29 OnpeaenéHHbI MHTerpan ¢ NepeMeHHbIM BEPXHUM npeaenoM, popmyna HetoToHa-J1elnbHmua, meToabl
BbluMcneHunst. HecobcTBeHHbIE MHTErparnsi.

30 |OnpenenéHHbiit MHTErpan (onpegeneHve, CBONCTBa, TeEOpema O cpegHeMm)

31 HeonpegenéHHbin nHTerpan (onpegenexHvne, CBOMCTBa, METOAbI BbIYMCIIEHNS)

32 dyHKUMM OBYX NepeMeHHbIX (onpeaeneHue, obnactb onpeaeneHus, cnocobbl 3agaHusi, YacTHble
Npon3BoAHbLIE, TOYKU SKCTPEMyMa)

5.2.2 TunoBble TeCTOBbIe 3a4aHUSA

Tunosble TecToBble 3aaHns cogepxatca B [NpunoxeHun k aaHHon PI.
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHus (3agaym, Kemcbl)

TunoBble NPaKTUKO-OPUEHTMPOBaHHbIE 3a4aHuns(3agaqm,kencel) cogepxatca B MNpunoxeHunn k gaHHon Prif.

5.3 MeToanueckune matepmanbl, onpeaensiolmne npouenypbl oLeHMBaHUA 3HaAHUN, YMeHWI, BnaaeHUi (HaBbIKOB
1 (MNK) NPaKTMYECKOro onbiTa AeATENIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4arollerocs K NpomMexyTo4yHoM aTrecTauum 1 nopsaaok NMUKBUAaLUM akagaeMnyeckomn
3a[10MKEHHOCTH

lMpoBegeHe NPOMEXYTOYHOM aTTecTaumnv pernaMmeHTMpoBaHO fokanbHbIM HOpMaTuBHbIM aktom CII6IYIMTA
«[NonoxeHne o NpoBeAEHUN TEKYLLIETO KOHTPOMS YCNeBaeMOCTH U MPOMEXYTOYHOM aTTecTaumm obyyaloLwmnxcs»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauuMm No gucumnimnHe

YcTHas X lMucbMeHHasn KomnbloTepHoOe TecTupoBaHue NHas

5.3.3 Ocob6eHHOCTU NpoBeaAeHUs1 MPOMEXYTOYHOM aTTecTaumMm nNo gUCUUNIIMHe

* Ha nogroToBky oTBoAMTCA 45 — 60 MUHYT

* Ha OTBET Mo BuneTy 1 4oNONHUTENbHbIE BOMpockl 20 — 25 MUHYT

» [lonyckaeTcsa ncnonb3oBaHWe Tabnuu Npou3BOAHbLIX W HeonpedeneHHbIX MHTEerpanoB B mnpouecce caayu
aK3ameHa unu 3adveTta

* KCMoNb30BaHVe BCMOMOraTelbHOM nuTepaTypbl (CNPaBOYHUKOB, KOHCMEKTOB U T.MN.) HE NPeAyCMOTPEHO

B TeueHune cemMecTpa BbINOJNMTHAKTCA KOHTPOJbHbIE pa6OTbI .

6. YHEBHO-METOOAU4YECKOE U MH®OPMALIMOHHOE OBECNEYEHUE OAUCLUUNIIUHDbI
6.1 YyebHas nutepatypa

ABTOp 3arnasue | M3patenbcTBO [oa nspaHma | Ccbinka

6.1.1 OcHoBHas y4yebHas nuTepaTypa

Bnacos B. B.,|3agaun un ynpaxHeHua no Mockea, CapaToB: http://www.iprbooksh

Mutpoxun  C.  W.,|maTematuyeckomy aHanusy| WHTepHeT-YHuBepcuTeT op.ru/67393.html

MpowkuHa A. B.|u ouddepeHumnanbHbIM NHdopMaLMOHHBIX 2017

PognoHos  T.  B.,|ypaBHeHusimM TexHonorun (MHTYWUT),

TpywwuHa O. B. By3oBckoe obpasoBaHue

onoswuH, M. B.,|MNpakTukym no  BbiCLUEN . . http://www.iprbooksh

Mocksa: MockoBckui

depocees, A. U. MaTtemMaTuke B Mpumepax u Z op.ru/50677.html

ryMaHUTapHbIN 2016
3agavax. AHanutnyeckas

yHuBepcuTeT

reomeTpusa




Kpemep, H. W., MyTko,|Bbicluas maTemaTuka Ans http://www.iprbooksh
(IIS). A., TpywmH, N. M., [akoHOoMKCTOB Mocksa: FOHUTU-OAHA 2017 op.ru/74953.html
pugmaH, M. H.,,
Kpemep, H. LLI.
YepHeHko B. 1. Bbiclwas maTematMka B CaHkr-lNeTepbypr: 2016 http://www.iprbooksh
npumepax n sagadax. Tom 1 MonutexHuka op.ru/59550.html
6.1.2 lononHuTenbHas y4yebHas nutepatypa
Henuncoea A. A, [MaTtemartuka. KOHTponbHbiE http://publish.sutd.ru/
Koponb J1. U. 3agaHusa Ne 1, 2 Cne.: crneryntg 2015 tp_ext_inf_publish.ph
p?id=2301
Ocunoea O.H.,|Matematuka. KoHTponbHble http://publish.sutd.ru/
Koponsb J1.W. paboTbl 3 crne.: crierynrtn 2018 tp_ext_inf_publish.ph
p?id=2018294
Ocunoea 0. H.,|MatemaTtnka. KoHTpoOsibHblE http://publish.sutd.ru/
Koponb 1. U. pabotbl 2 cne.: cnieryntg 2018 tp_ext_inf_publish.ph
p?id=2018295
Ocunoea O.H.,|Matematuka. KoHTponbHble http://publish.sutd.ru/
Koponsb J1.W. paboTbl 4 Chne.: crnerynrtp 2018 tp_ext_inf_publish.ph
p?id=2018293
Pabywwiko, A. M.,|VHonBnaoyaneHble  3agaHus http://www.iprbooksh
Bapxatos, B. B.|no Bbicwen wmatemartuke. op.ru/35481.html
HepxaBey, B. B.,|Yactb 2. KomnnekcHble
KOpyTb, n. E.,|uucna. HeonpegeneHHble wn
Pabywko, A. I1. ornpedeneHHble  MHTerpansbl. MuHCK: BbilusiLuas Wkona 2014
DyHKUUN HECKOINbKNX
nepemMeHHbIX.
OOLIKHOBEHHbIE
anddepeHumnarnbHble
ypaBHEHNsI
Psabywwiko, A. M.,|VHonBnaoyaneHble  3agaHus http://www.iprbooksh
Bapxatos, B. B.|no Bbicwen wmatemartuke. op.ru/20266.html
HepxaBey, B. B.,|Uactb 1. JluHenHaa wu
HOpyTe, . E.,|BexTopHas anrebpa. MuHck: Bblwsiiwas wkona 2013
Pabywko, A. I1. AHanuTtudeckass reomeTpus.
OuddepeHunansHoe
ncuncneHne yHKUUN OgHON
nepemMeHHoON
OcunoBa O.H.,|MatemaTtuka. KoHTpornbHas http://publish.sutd.ru/
Koponsb J1.W. paboTa 1 Chne.: crnerynTtp 2018 tp_ext_inf_publish.ph
p?id=2018296

6.2 MNepe4yeHb NpodeccMoHanbHbIX 6a3 AaHHbLIX 1 MH(OPMALMOHHO-CNPABOYHbIX CUCTEM

1. TpeHaxep no BbICWeN MaTemaTuke [OnekTpoHHbIn pecypc]. URL: http://e-math.ru
2. MndopmaumoHHasa cuctema «EamHoe okHo gocTyna k obpasoBaTernbHbIM pecypcamM» [QNEKTPOHHbIN pecypc].

URL: http://window.edu

U

3. OnekTpoHHO-0MbnmnoTevHas cuctema IPRbooks [OnekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/

6.3 MNepe4yeHb NULEH3UOHHOIO U CBOBOAHO pacnpoCcTpaHAeMoro NporpamMmmHoro oéecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnncaHue maTepuanbHO-TEXHUYECKOMN 6a3bl, HEO6X0AMMOW ANA OCcyLUeCcTBNEeHNA obpa3oBaTenbLHOro
npouecca no gucumnnuHe

AyaunTopus OcHalleHune

MynbTuMeauinHoe o6opyaoBaHue, cneuyanmsapoBaHHas mebenb, Aocka
NeKumoHHas y 1) pya ) ] p , 4
ayauTopus

YyeGHas ayautopus

CﬂeLl,VIaJ'IVI3I/IpOBaHHaF| mebernb, Jocka




MpunoxeHne 1

MpunoxeHue
paboyer nporpaMmmMbl ANCUUMIUHBI MaTematuka

HaumeHogaHue aUCL(UI'IﬂLleI

no HanpasneHnto nogrotoBkn: 29.03.02 TexHONOrMM N NPOEKTUPOBAHUE TEKCTUIbHBIX U34ENUIA
HavmeHoBaHue Ol (npoduns): 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 NIMHENHbIX 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
HaHbl BekTopbl @ = (—1,2—4) 1 b= (2,-3,0), Torga ux ckansipHoe Npou3BefeHNe 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. AHanuTU4eckasa reomeTpus Ha nnockoctu. Metoa koopanHaT
HaHbl gBe Toukm nnockoctn A (8; -6) n B (-2;4), Torga cepefmHa otpeska AB nMeeT KOopAnHaTbI:

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 reoMmeTpusi Ha NNocKkocTu. NMpsamMasn 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.
MpounssoaHas yHKUMN 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 CMbICI onpeaeneHHoro uHterpana 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). NpounsBegeHve 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.
Kakol nHTerpan He Bblpa)kaeTcs B 9ieMeHTapHbIX PYHKUNAX?
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). Jy f@dx 2) [* fydx  3). [f()dx  4). [7f(x)dx
29 Tema 17. OnpeaeneHHbI UHTerpan. HecobcTBeHHbIe MHTerpanbl.
Uemy paBeH nHTerpan flmmedx?
1) 1/8; 2) nHTerpan pacxoguTcs; 3)0; 4)2
30 Tema 18. NMpunoxeHnsa onpeaeneHHOro NHTerpana.
Uemy paBHa nnowagp urypbl Ha pucyHke?
¥
y fx)
wn
A B ¥
0. [ fedx 210 @ = eGDdx  3). [} f)dx = [[o@dx  4). [] f()dx - [} pCdx
31 Tema 19. Yucnosblie MHOXecTBa. MHOXXeCTBO KOMMJIEKCHbLIX Yucen
Moaynb KOMNEKCHOro uncna z = 2 — 3i paBeH:
W5, 2)13;  3)5; 4)V13
32 Tema 19. Yucnosblie MHOXecTBa. MHOXXeCTBO KOMMJIEKCHbLIX Yucen
Ecrm z, =1-1i;z,=4+1i,T0 z, - z, paBHO:
1) 5+ 3i; 2) 5—3i; 3)3 —1i; 4) 3i
33 Tema 20. QudbcbepeHumanbHble ypaBHEeHUs NepBOro nopsaka.

Kakoe n3 ypaBHeHvM He ABNnAeTCA LI,I/ICbeepeHLI,VIaJ'IbeIM ypaBHeHneM C pasgendarwmmmmca ﬂepeMeHHbIMM?

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 gudchbepeHumnanbHble 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 SABRSeTCA 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

pabouyel nporpaMmmMbl AUCLMMNMHDI MaTematuka

HaumeHosaHue OUCuUﬂﬂUHbI

no HanpasneHunto nogrotoBku: 29.03.02 TexHONOrMM N NPOEKTUPOBAHUE TEKCTUIbHbBIX M34ENUIA
HanmeHoBaHwue Ol (npodmns): Bce npodmnm

5.2.3 TnoBble NPaKTUKO-OpPUEeHTUPOBaHHbIe 3aAaHusA (3agaym, Kemcbl)

Ne n/n | YCnoBusi TUNOBbLIX MPAKTUKO-OPUEHTUPOBaHHbLIX 3a4aHuin (3aday, Kerncos)

Cemectp 1

1 Tema 1. MaTpuubl n onpegenuTenu.

[aHbl oBe maTpuubl A = (; i) mB= (_11 i)

TpebyeTca Hantu C = A - B — 2A.

2 Tema 2. Cuctembl NUHENHbIX anreébpanyecknx ypaBHeHUN.

Cuctema TpEX NMHENHBIX YPaBHEHUI C TPEMSI HEU3BECTHBIMM X1, X2, X3 3ajaHa paclUMpPeHHOW maTpuLei
1 2 114
(3 -5 3 1).

8

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

2) HanTn pewieHne 3TOW CUCTEMbI METOZAOM MOJSTHOMO UCKIIOYEHMS,

3) pewnTb 3Ty Xe cuctemy 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 Toukm A, B, C -
BEPLUMHbLI €€ OCHOBaHWS.

CpepncteaMu BEKTOPHOI anrebpbl HANTU:

1)  BEKTOpbI C HAaYarnom B To4Ke B 1 KOHLOM B OCTarnbHbIX BEPLUMHAX NUPaMUbI;
2)  [ANVHY U HanpaBRsoLLMe KOCUHYChI BekTopa BC;

4 Tema 4. BekTtopbl. [lponsseaeHns BeKTopos

OaHbl BepwuHel nupamugbl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npudém Toukm A, B, C -
BEPLUMHbLI €€ OCHOBaHWS.

CpepncteaMu BEKTOPHOI anrebpbl HANTU:

—_

ckanspHoe npousseaeHne BekTopos BC 1 BQ;

)
2)  yron ¢ mexay pébpamu BC u BQ;
3)  BeKTOpHOe npousBeneHne BekTopoB BC U BA;
4) nnowjagb OCHOBaHUS NMpamuibl;
5)  0o6bEéM nupamuapl.
5 Tema 5. MeToa KoopAMHAT Ha NSIOCKOCTH

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

Havtu gnuny BeicoThl h, npoBeaéHHON U3 BepLumHbl C.

6 Tema 6. lMpsimaa Ha nnockocTu.




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. lnockocTb 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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