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1 BBEQEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

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

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

1.2 3agaum AUCUUNNUHBI:

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

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

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

* [oaroToBUTL CTYAEHTOB K NPaKTUYECKOMY NPUMEHEHUIO NOMYYEHHbIX 3HAHWA.

1.3 TpeboBaHuA K NpeaBapuTeNbLHOM NOAroToBKe Ooby4aloLllerocs:

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

OucuunnuHa 6asnpyeTca Ha KOMMNETEHUMSIX, CCHOPMMPOBAHHbLIX HA NpeablayLleM ypoBHE 06pa3oBaHus.

2 KOMMNETEHUMUN OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLIUMIINHDI

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

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

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

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

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

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

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

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

3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNUHE
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Pasgen 1. OcHoBbI NMHENHON anredpsbl

Tema 1. MaTpuubl 1 onpegenutenm.
Matpuubl. CBonctsa maTpuy,. [lencteus Hag
maTtpuuamu. Onpegenutenun. CeoncTtsea
onpegenutenen. Cnocobbl nogcyeta
onpeaenuTenen.

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

Tema 2. Cuctembl NMNHENRHBIX
anrebpanyeckmx ypaBHeHUNn. CuctemMbl Tpex
NNHENHbIX YPaBHEHN C TpeMS
HeunsBecTHbIMU, opmynbl Kpamepa, meTton
MOMNHOrO UCKMIOYEHUS. 1 1 14 un
lMpakTuyeckme 3aHAaTUSA: PelueHne cuctem
NVHEeNHbIX anrebpanyecknx ypaBHeHWN
METOLOM MOJTHOIO UCKIOYEHUS, MO
dopmynam Kpamepa. (PelweHne 3agav)




Pasgen 2. BekTopsbl

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

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

Tema 4. lNponsBeaeHnsa BEKTOPOB.
lMpounsBeneHns BEKTOPOB, 3aaHHbIX B
dopme npoekuunn. CkansipHoe, cMeLlaHHoe U
BEKTOPHOE NPOV3BEAEHUSA BEKTOPOB.
OnpepgeneHune, ceowcTBa.

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

13,75

Pasgen 3. AHanutnyeckasi reomeTpus Ha
NMMAOCKOCTH

12

rA

Tema 5. MeTopq KoopAaMHaT Ha NIOCKOCTU.
Cucrtembl KOOpAMHAT Ha MIIOCKOCTMH,
OCHOBHble 3agaun. lNpeobpasoBaHMs CUCTEM
KoopauHar.

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

Tema 6. NMpsimas Ha NNOCKOCTW.

OCHOBHbIE ypaBHEHUSA NPAMON. Yron mexay
NpAMbIMW. YCIOBWA NapannenbHoCcT
nepneHanKynapHOCTU NPSIMbIX.
MpakTuyeckue 3aHaTUSA: NpuMmeHeHne
OCHOBHbIX YPaBHEHUI NPSIMON ANSA peLleHns
3apad. (PeweHue 3agay)

12

12

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

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

Paspen 4. AHanutnyeckas reometpus B
NPOCTPaHCTBE

10

nn

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

Tema 9. lNpsimas B NpOCTpaHCTBE.

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

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

11

13

ra




Pasgen 5. JnddepeHunanbHoe ncuncneHune
dyHKUUN OOHOWN NepeMeHHON

Tema 10. BBegeHne B maTeMaTU4ECKUI
aHanma.

MoHaTue nocneposatenbHOCTU. OCHOBHbIE
NoHATUSA o byHKLMK. BBeaeHne B aHanus
dYHKUMN OgHOW nepeMeHHon. beckoHeuyHo
Marnble 1 6eCKoHeYHO BonbLIne BEMUYUHBI.
Mpegen dyHkuun. MNMpasuna BblYUCIEHMUS
npeaenoB. 3amevaTerbHble Npeaensl.
HenpepblBHOCTL (hyHKLUMK. CBOCTBA
HenpepbIBHbIX QYHKLUNA.

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

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

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

12

16

Tema 12. MNpumeHeHne gnddepeHumansHOro
NCYNCTIEHNS.

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

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

Pasgen 6. ®yHKUMN HECKOMNBbKNX NEepeMeEHHbIX

16

mn

Tema 13. OyHKUUKN OBYX N HECKOMBKMX
nepemMeHHbIX.

OcHoBHble onpeaenerus. MNpupalleHue
dyHKUMKN. YacTHbIe NPON3BOAHbIE, YACTHbIE U
nonHel AuddepeHuman QyHKLMM MHOMMX
nepemMeHHbIX.

MpakTnyeckme 3aHaTUSA: BblumcneHue
YaCTHbIX NPOU3BOAHbBIX OYHKLINNA.
MpumeHeHne nonHoro agnddepeHumana
OYHKLUMIA MHOMMX NepeMEHHbIX ANs peLleHus
npakTu4eckmx 3agad. (PelwweHne 3agav)

10




Tema 14. SKkCTpeMyMbl DYHKLMU OBYX U
HECKOJTbKUX NepeMEHHbIX.

OcHoBHble NoHATUSA. Heobxoanmblie 1
OOCTaTOYHbIE YCIOBUSI  CyLLECTBOBAHWUS
3KCTpeMyMa PYHKUUKN ABYX NEPEMEHHbIX.
MpakTnyeckue 3aHATUA: HaxoxgeHne
3KCTPEMYMOB (PYHKLINIA MHOMMX NEePEMEHHbIX
(PelwweHne 3apay)

Pasgen 7. HeonpegeneHHbi nHTerpan

10

nn

Tema 15. HeonpegeneHHbli HTerpan u ero
BblYMCIIEHNE.

MepBoobpasHasn n HeonpeaeneHHbIn
nHterpan. CeoncTBa nepBooOpasHoON.
CaoWncTBa HeonpeaeneHHoro uHTerpana,
BblTeKalLLme u3 onpeaeneHus. JIMHenHble
cBoncTea. Tabnuvua nHTerparnos.
MpakTuyeckume 3aHaTus: NMpumeHeHne
Tabnuubl ANS BbIYMCIEHUS NPOCTENLLMX
uHTerpanos. (PewweHne 3agavy)

Tema 16. OCHOBHbIE KNacChl UHTErPUPYEMbIX
yHKUMR.

OcCHOBHbIE METOBI MHTErPUPOBAHWS: METOA
3aMeHbl NepeMEHHON, MeTon,
WHTErpMpoBaHus Nno 4yactam, MeToq
pasnoXxeHnsa Ha npocTtenwne. CTaHgapTHbIe
3aMeHbl.

MpakTuyeckume 3aHsaTus: NMNpumveHeHne
MeToaa 3amMeHbl MepeMEHHON,
WHTErpMpoBaHus Nno 4actsMm 1 MeToaa
pasnoXeHns Ha NpocTenne Ans
BbIYNCIIEHUS HEONpPeaeNeHHbIX UHTerpanos
(PeweHue 3agay)

20

Paspgen 8. OnpegeneHHbI MHTerpan

12

mn

Tema 17. OnpegeneHHbIn nHTerpan.
HecobcTBeHHbIE MHTErparnbI.

OnpepneneHne onpeaeneHHOro HTerpana,
ero ceoncTtea. JInHenHbIe CBONCTBA
onpeaeneHHoro nHterpana. ViHterpan c
nepeMeHHbIM BepxHUM npegernom. dopmyna
HbtoToHa — JenbHuua. Metoabl
BbIYUCIIEHUS ONpeaeneHHoro nHTerpana.
HecobcTBeHHbIE MHTErparnbl.

lMpakTnyeckme 3aHATUS: BbluucneHune
onpegerneHHoro nHterpana.(PelwweHue 3agay)

Tema 18. NpunoxeHunsa onpegeneHHoOro
WHTerpana.

MpunoxeHns onpeaeneHHOro HTerpana K
3afjayam reomeTpun: BbIYMCIEHNE MoLWanen
Nnockunx puryp, o6 bLeMoB Ten nepemMeHHOro
cedeHus. Obbem Tena BpaLleHus.
MpakTuyeckune 3aHaTus: MNpumeHeHne
onpeneneHHoro nHTerpana gns peleHus
npakTudeckmx 3agad. (PelwleHne 3agay)

10

Pasgen 9. luddepeHumansHble ypaBHEHNSA
N pagpl

12

ra

Tema 19. YncnoBble MHOXeCTBa, OCHOBHbIE
BUAbl. MHOXECTBO KOMIMMEKCHbIX YMcern,
[EeNCTBUSA C KOMMMEKCHBIMU YMCHaMU.




Tema 20. AudpdepeHumnansHble ypaBHEHUS
nepBoro nopsiaka.

OnpepeneHue guddepeHymansHoro
ypaBHeHusa nepsoro nopsigka. OnpegenexHve
peweHuns. HavanbHble ycnosus. OCHOBHbIE
BYAbl AnddepeHLnanbHbIX YpaBHEHWI:
YypaBHEHUS C pa3geneHHbIMA 1
pasgensloLLmMMUCa nepeMeHHbIMN,
NVHENHbIe, OAHOPOAHbIE.

MpakTuyeckme 3aHaTus: PelweHne
onddepeHumanbHbIX ypaBHEHUI NEPBOroO
nopsiaka.(PelweHne 3agav)

Tema 21. QuddepeHumanbHble ypaBHEHNS
BTOPOro nopsigka.

OnpepneneHue guddepeHymansHoro
ypaBHeHusi BToporo nopsigka. Onpegenexue
pelleHus. HayanbHble ycnosus. Teopema
CYyLLEeCTBOBaHMUSA 1 €QUHCTBEHHOCTU
peweHusa. Cnyyau, gonyckawmoLime
MOHWXEHWS NopsiaKa.

MpakTuyeckme 3aHaTus: PelweHne
onddepeHumanbHbIX ypaBHEHUI BTOPOro
nopsiaka, JOMNyCKaloLWMX NOHMXKEHNE
nopsigka.(PelweHune 3agay)

10

Tema 22. JlnHenHble gndpdepeHumanbHble
ypaBHEHUSA BTOPOro nopsigka.

JInHeliHble OQHOPOAHbIE M HEOOHOPOAHbIE
anddepeHumnansHble ypaBHEHUS BTOPOro
nopsgka. Teopembl 0 CBOMCTBAX PELUEHUN.
TeopeMbl 06 06LeM pelieHnn. YpaBHeHUsI
BTOPOro nopsiaka ¢ NOCTOSIHHBIMM
KoadpduumeHTamun. Metoq pelueHus
NMHENHbIX OOHOPOAHbBIX 1 HEOAHOPOOHbIX
YPaBHEHWUN C MOCTOSIHHBIMU
KoaghpuumeHTamu.,

MpakTnyeckne 3aHATUSA: PelueHne nMHenHbIX
onddepeHumanbHbIX ypaBHEHUI BTOPOTrO
nopsigka ¢ NOCTOSAHHLIMU KO3 dULMEHTaMK
(PewweHwne 3apay)

13

10

Tema 23. Yucnosble psgbl.

OnpepgeneHne 4YACNoBOro psga.
HeobxoaumbIin Npu3HaK CXOAMMOCTH.
MpaBuna gencteus ¢ pagamn. Pagbl ¢
NOSIOXUTENBbHBIMKU YneHamu. MNpnsHaku
CX0OUMOCTU. 3HaKonepeMeHHble paabl.
Teopema JlenbHnua ans
3HaKo4yepeayLwmnxcsa pagos.
MpakTnyeckme 3aHsaTusA: MccnegoBaHne Ha
CXOAMMOCTb 3HaKOMOMOXUTENbHbIX YNCITOBbIX
psgoB. NpumeHeHne TeopeMsl JlenbHuua
ONs ccnefoBaHUs 3HaKovepeayLLmMxcs
pPANOB Ha cxoaMMmocTb. (PellieHne 3anay)

Tema 24. OyHKUMOHANbHbIE pAabI.
CreneHHble psagbl. OnpegeneHne CTeneHHoro
psga. Obnactb CXOAMMOCTU CTENEHHOIO
psiga. Teopema Abensi. Paguyc n uHTepsan
CXOAMMOCTH.

Pagbl Tennopa n MaknopeHa.
MpakTuyeckue 3aHATUNA: HaxoxaeHus
paguyca 1 uHTepBana cxoguMmMocCTy
cTeneHHoro psga. PasnoxeHue yHKumn B
psa Tennopa n MaknopeHa. (PeweHune
3agaud)

16

Utoro B cemecTpe (Ha kypce ansa 3A0)

17,25

rAa

KoHcynbTaumm 1 npoMexyTovHas atrectauus
(Ok3ameH, 3ayerT)

24

24

299

2,75

10,25




Bcero koHTakTHas pabota u CP no

50,75 309,25
OUCLMMIIMHE

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4ebHbIM NaHoOM He NPeayCMOTPEHO

5. ®OHAl OLIEHOYHbIX CPEACTB AN NPOBEQEHUSA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasareneun, KpUTEPMEB U CUCTEMbI OLLEHUBaHUA pe3yfibTaToOB 00y4YeHus
5.1.1 NMokasaTtenu oueHnBaHuUA

Kopn HanmeHoBaHWe oLeHOYHOro
MokasaTenu oueHnBaHNS pe3ynbTaToB 0by4eHus
KOMMeTeHUUn cpeacTea

dopmynupyeT U 0OGBACHSAET OCHOBHbIE MOHSTUS, 3aKOHbI, TEOPEMbI U

anropuTMbl N3y4aembliX pa3aenoB MaTemMaTUKn.
Bonpockl Ans ycTHoro

cobecenoBaHus

PewaeT TrnoBble 3agayn n npuMepbl N0 OCHOBHbIM NU3y4YaeMbiM
pasgenam matemMaTuku.

OrlK-1 Bonpockl anga tectupoBaHns
MpaKkTUKO-OpUEHTUPOBaAHHbIE

o 3adaHnga
OObSACHAET B3aMMOCBSI3b OCHOBHbIX MaTeMaTUYECKNX moaenen n

MEeTOO0B U UX 3HaYeHWe Npn pelleHn NpakTn4eCcknx 3agad.

MpuMeHseT MeToanKy pacyeTa TEXHONOMMYECKUX NapameTpoB,
napamMeTpoB CTPYKTYpbl, CBOMCTB MaTepuarnos u nagenum
XYAO0XECTBEHHOMO U XyA0XKECTBEHHO-MPOMBbILLSIEHHOrO Ha3HaYeHUs.
NCnonb3yeT aHanNnMTUYECKMin annapaT NPOeKTUpoOBaHUs
TEXHOSTOrMYECKNX NapaMeTpOB, NapaMeTPOB CTPYKTYPbl, CBONCTB
XYOOXECTBEHHbIX U XYA0XECTBEHHO-MPOMbILLUSIEHHbIX MaTepunarnos u
N3aenuvn.

CnocobeH NpUMeEHSITb pasnnyHble MeToAbl pacyeTa TEXHONOrM4YeCcKmx
napamMeTpoB, NapameTpPoB CTPYKTYpPbl, CBONCTB XYAOXECTBEHHbIX U
XYA0XECTBEHHO-NPOMBILLSIEHHbLIX MaTepUanos u U3genui.

OrK-8

5.1.2 Cuctema n KpuTEPUM OLLlEHMBaAHUA

Kputepuun oueHnBaHnsa cpopMMpoOBaHHOCTU KOMMETEHLNIA

LWkana oueHnBaHns |

YcTHoe cobecenoBaHne MncbmeHHas paboTta

MonHbIN, ncyepnbiBaoLWMI OTBET, ABHO
OEMOHCTPUpPYIOLLMIA rNy0oKoe NOHUMaHne
5 (oTnmn4HO) npegMeTa v LWMPOKYH0 3pyAULnIO B
oueHnBaemMon obnactu. Kputuueckun,
OpUrMHanbHbIA NOAXOA K MaTepuarny.

OTBET NOIHbIN, OCHOBAHHbLIN Ha
npopaboTke Bcex 0b6a3aTenbHbIX

4 (xopoLuo) MCTOYHWMKOB MHbopMaumu. MNMoaxon K
mMaTepuany OTBETCTBEHHbIW, HO
CTaHOapTHbIN.

OTBeT BOCNPOU3BOAUT B OCHOBHOM TOSbKO
NeKUNOHHbIe MaTepuansl, 6e3
camocTosTenbHon paboTbl ¢
pekoMeHO40BaHHON NuTepaTypon.
[eMoHCTpupyeT NOHNMMaHue npeameTa B
uenom, 6e3 yrnybneHus B getanu.
MpuCyTCTBYIOT CYLLECTBEHHbIE OLUMOKM UMK
npo6enbl B 3HaHWSIX MO HEKOTOPbLIM TEMAaM.

3 (yooBneTBOpUTENbHO)

HecnocobHocTb OTBETUTL Ha Bonpoc 6e3
nomoLuy ak3ameHaTopa. HeaHaHuve

2 (HeyaOBMNETBOPUTENbHO) | 3HAYMTENbHOW YacTu NPUHLMUNNANBLHO
BaXHbIX 3MIEMEHTOB ANCLMMIUHbI.
MHorouncneHHble rpybble owmbku.

[leMoHCTpupyeT NoHUMaHue npegmeTa B

3a4TeHo uenom, 6es yrny6nexus B fetanm.




He 3auTteHo 3HaYUTENBHOM YacTu NPUHLMAMANbLHO

HecnocobHocTb 0TBETUTL Ha Bomnpoc 6e3
nomoLuy ak3ameHaTopa. HeaHaHve

BaXHbIX 31IEMEHTOB AMNCLMMIUHbI.
MHorouncneHHble rpybble oLmobKu.

5.2 TunoBble KOHTPOJbHbIE 3a4aHUA UNU UHbIE MaTepuarbl, HeO6xoAuMbIe ANl OLEeHKA 3HaHUWA, YMEHUN,
HaBbIKOB U (UNX) onbiTa AeATeNbHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | DopMynmnpoBKM BONPOCOB
Kypc 1

1 Matpuubl n onpegenutenn. Onpegenenus. Ceonictea. [lenctenst Hag maTpuuamn. PackpbiTve onpegenutenen
BTOPOro N TPETLErO MOPSAKOB.

2 CuncTembl NMMHerHbIX ypaBHeHnn. COBMECTHbIE U HECOBMECTHbIE cucTembl. Teopema KpoHekepa — Kanennu.
®opmynbl Kpamepa.

3 BekTopbl B reoMeTpnyeckon 1 koopamHatHon goopmax. Onpeaenerne. CBoncTBa. [lencTteus Hag BEKTOpaMmu.
CkansipHoe, BEKTOPHOE M CMeLLaHHOEe NPON3BEAEHNS BEKTOPOB. VIX reOMeTpudeckmne npunoXXeHus:.

4 MpsiMasa Ha nnockocTu. Bugkl ypaBHEeHU NpsMONn.

5 lMnockocTb B NpocTpaHcTBe. PasnnyHble BUAbLI ypaBHEHUS NNIOCKOCTH.

6 Yron mexagy nnockocTaMU. YCnoBus napannensHoCTU U NepneHaukynspHOCTM NOCKOCTEN

7 Mpsamas B npocTpaHcTBe. YpaBHEHUSA NPSIMON B NPOCTPaHCTBE.

8 Yron mexagy npsiMoi U NI0CKOCTbLIO, YCIOBUSA UX NapannenbHOCTV U NepneHauKynsapHOCTH

9 KpwvBble BTOpOro nopsiaka (3nnmnc, OKpy>XHOCTb, runep6ona, napabona), Ux KaHOHNYECKMe ypaBHEHUS,
CBOWCTBA, YepTex.

10 lMpounssoaHas, ee onpeaeneHne, reoMeTpUYecKUin 1 MexaHM4YeCKUn CMbICHbI, MpaBuna BblYUCIIEHNS

11 MponssoaHble n anddepeHumansl BbICLUMX NOPAOKOB

12 HenpepbIBHOCTL OYHKLUMKU B TOUKE, Ha oTpe3ke. Buabl paspbiBoB.

13 Teopembl Ponnsa un JlarpaHxa, nx reomeTpmuyeckmii CMbich

14 Mpasuna Jlonutansa packpbiTua HeonpegeneHHocTen
MpuMeHeHns NOHATUA NPON3BOAHON ANS UcCrefoBaHNs CBOMCTB (DYHKLUK:
0 Bo3pacTaHue u yobiBaHne yHKLMM

15 0 TOYKM 3KCTpEMyMa
[0 BbINYKIOCTb €€ rpaduka
[ Toukn nepernba rpadpuka
0 acuMnTOoThl (BEpTUKanbHbIE N HAKIMOHHbIE)

16 ®yHKUMKN OBYX NepeMeHHbIX (onpeaenexHve, npeaen, HenpepbIBHOCTb)

17 OKCTpeMyM byHKLMM OBYX NEPEMEHHbIX (He06XxoaMmMoe 1 A0CTaTOUMHOE YCIOBMS CyLLIECTBOBAHUSA SKCTPEMYyMa)

18 HeonpepeneHHbi uHTErpan (onpegeneHne, CBOMCTBA, METOAbI BbIYUCIIEHUS)

19 OnpepeneHHbIn nHTErpan (onpegenexHne, CBONCTBA, Teopema o cpegHem). Popmyna HetoToHa — JlenbHuua.

20 OnpegeneHHbin nHterpan. Metoabl BelYNCNEHNS.

21 Hecob6cTBeHHble HTerparnbl nepeoro 1 BToporo pogos. OnpegeneHne. CxoauMocTb.

22 MpunoxeHus onpegeneHHoro uHTerpana. BelumcneHvne nnowagen nnockux duryp

23 KomnnekcHble uncna. Onpegenexuve. [lenctena Hag KoMnnekcHbiMu yncnamm. ®opmyna Myaspa. Popmbl
3anMcu KOMMNIEKCHOro Yncna.

24 OnddepeHumanbHble ypaBHEHUS NEPBOro Nopsaka, X OCHOBHbIE BUALI (C pa3aensiiowuMncs u
pasgeneHHbIMY NepemMeHHbIMU, NTMHENHbIe, ogHopoaHble). Obulee pelueHne 1 3agada Kowwuu.

25 JInnenHble gnddepeHumnansHble ypaBHEHNS BTOPOro nopsigka ¢ NOCTOSHHbIMU KO3 duUmMeHTamu

26 Yucnosble pagbl. OnpegeneHune. CeoictBa. Heobxoanmbli Npu3aHak cXoaMMOCTH.

27 Mpu3HaKkM CXOAMMOCTM 3HAKOMONOXUTENBHBIX U 3HAKOMEPEMEHHbIX PSA0B, abCoMTHas CXOAUMOCTb.

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

29 Pagbl Tennopa n MaknopeHa

5.2.2 TunoBble TecToBble 3aAaHuA

Tunosble TecToBble 3afaHns HaxoaaTcs B MpunoxeHun k gaHHomy PI1[

5.2.3 TunoBble NPaKTUKO-OpUEHTUPOBaHHbIE 3aAaHusA (3agaym, Kemcbl)

TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3adaHuns (3agaym, Kenckl) HaxoadaTca B MpunoxeHun kK gaHHomy P




5.3 MeToauyeckue matepuansi, onpegensiowme npoueaypbl oLueHMBaHUA 3HaHUN, YyMeHUIA, BnaaeHuin (HaBbIKOB
1 (MNK) NpaKTU4ECKOro onbiTa AeATeNIbHOCTH)
5.3.1 YcnoBusa gonycka o6y4aroLlerocs K NpomMexXyTo4yHOW atTtecTauum u nopAaaok NIMKBUAaLMN akageMuieckomn

3aA40J1)KeHHOCTU

lMpoBegeHve NPoOMEXYTOYHON aTTecTauun pernameHTMPoOBaHO fokanbHbIM HOpMaTUBHbIM akTom CI6IYMNTA
«lMonoxeHne o NpoBeAeHNM TEKYLLEro KOHTPOISA YyCNeBaeMOCTH U MPOMEXYTOYHON aTTecTaumm obyyaroLwmxca»

5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum Nno AUCuunianHe

YcTHas +

[NMncbmeHHas

KomnbloTepHoe TecTupoBaHue

5.3.3 Oco6eHHOCTU NpoBeAeHUsi NPOMEXYTOYHOM aTTecTalMm No AUCLUNNNHe

* Ha nogroTosky oTBoAMTCA 45 — 60 MUHYT

* Ha OTBET No buneTty 1 gononHuTenbHble Bonpockl 30 — 35 MUHYT

* CMONb30BaHVe BCMOMOraTenbHOW nuTepaTypbl (CIPaBOYHUKOB, KOHCMEKTOB U T.MN.) HE NPeayCMOTPEHO

* He JonycKaeTcs UCMOMNb30BaHNe TEXHUYECKUX CPeacTB CBA3N (MOBUMBHBLIX TenedOoHOoB, NNaHLWETOoB U T.M.) 1
Kakux 6bl TO HY BbINIO MCTOYHMKOB MHGOPMaLMKN. HapylumTenam AaHHOro npasuna BbICTaBNAETCS OLeHKa — «He
3a4TEHO» N «HEeYOO0BNETBOPUTENBHOY.

B TeyeHune cemecTpa BbINOMNHAETCS KOHTPONbHas paboTa.

NHas

6. YYEBHO-METOAWYECKOE U UH®OPMALMUOHHOE OBECMNEYEHUE ANCLUUNIIAHBI
6.1 YuebHas nutepartypa

ABTOp 3arnasue M3paTtenbcTBO | [oa nspaHma | Ccbirnka
6.1.1 OcHoBHas y4ye6Has nuTepaTypa
WHapesa, I'. B. Bhiclwias matemaTtuka - https://www.iprbooks
Mockea: An N Ap Megna 2023 hop.ru/132560.html
JNnteuH, . B. Briclwias matemaruka. CraBponorb: https://www.iprbooks
JInHenHas anrebpa CTaBpononbCKui 2022 hop.ru/129574.html
rocyapCTBEHHbIN
arpapHblil yHBepcuTeT
AbpawmsiH, A. B. HenpepbiBHas maTemaTuka: https://www.iprbooks
Teopus 1 NpakTuka. hop.ru/129101.html
HeonpeaeneHHble n
onpeaeneHHble UHTerpansl, POCTC_’B'Ha'D-OHV'
HeCOBCTBEHHbIE MHTerpansl, | 1araHpor: Manatenscreo 2022
uncroBble psiabl, YHKLMM tOxHoro cpepepansHoro
HECKOMBLKUX NepeMeHHbIX, yrusepcuteTa
andpdepeHumanbHble
YypaBHEHUS
6.1.2 lononHuTenbHas y4yebHas nutepatypa
WHapesa, I'. B. Bbicluaa matemaTtumka Cumdpeponons: http://www.iprbooksh
(nnHerHasa anrebpa) YHUBEPCUTET S3KOHOMMUKM 2020 0p.ru/101397.htmi
1 ynpaBneHusi
Hepob6osa C.9., MaTtematuka. Cankr-NeTen6vor: http://publish.sutd.ru/
Konbuosa T.5. HeonpegeneHHble n CI'I6I'yI'Iq',D,yp ’ 2023 tp_ext_inf_publish.ph
onpegeneHHble nHTerparnbl p?id=2023124
Konbuoea T.B., MartemaTuka. Cankr-AeTen6vor http://publish.sutd.ru/
Hepo6Goga C.®. AHanuTndeckas reomeTpms CI'I6I'yI'I%D,yp ) 2023 tp_ext_inf_publish.ph
p?id=2023123
MaTteeeBa A.B., MaTtematuka c Iy VDI http://publish.sutd.ru/
Kpbinos A.B. a'gafsre;;?. ypr- 2022 tp_ext_inf_publish.ph
A p?id=2022106

6.2 NMepe4yeHb NpoceccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALUMOHHO-CMPABOYHbIX CUCTEM

1. TpeHaxep no BbICLIEN MaTeEMaTHKE [ONEeKTPOHHbIN pecypc]. URL: http://e-math.ru
2. MHdhopmaumoHHas cuctema «EgnHoe okHO JocTyna Kk 06pasoBaTernbHbIM pecypcamy [ONekTPoHHEIN pecypc].

URL: http://window.edu.ru
3. OnekTpoHHO-6MbNnoTeyHasa cuctema IPRbooks [3OnekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/

6.3 MNepeyeHb NULEH3UOHHOIO U CBO6OAHO pacnpocTpaHsAeMoro NporpaMmmMHoOro obecnevyeHust
MicrosoftOfficeProfessional
Microsoft Windows



6.4 OnucaHme maTtepuanbHO-TeXHU4YECKON 6a3bl, HeOO6XO0ANMMOM ANs ocyllecTBNeHus obpasoBaTefnibHOro
npouecca no gucumnnuHe

AyauTtopwus OcHalleHne

MynbTuMeagunHoe obopyaoBaHue, crneunanmanpoBaHHas mebenb, Jocka
JlekumoHHas Y A PYA 4 P A
aygutopusi

CneumanuaunpoBaHHas Meberb, oocka
YyebHasa aygmutopusi




MpunoxeHune

paboyen nporpaMmMbl AUCLMNNNHBI Matematuka

HaumeHosaHue aUCuUI'IﬂUHbI

no HanpasneHnto noarotoBkn _ 29.03.04 TexHoNnornsa xyaoXecTBeHHON 06paboTku MaTtepmanos

MpunoxeHnue 1

HammeHoBaHue Ol (npodwuns): Bce npodmnu

5.2.2 TunoBble TeCTOBbIE 3afaHnA

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

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

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

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

3 §|_53),T0 Xo — Vo PaBHO

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

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

1) 2V10;  2)2V5  3)§; 4242

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

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

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

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

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

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

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

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

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

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




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

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

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

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




18

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

n 1
Yix OT PYHKUMM  y = — paBHa:

1)6/x*; 2)—6/x%; 3)6x*; 4) —6x*

19

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

vA

N

/o

=y

A

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

20

Tema 13. ®yHKUMUN ABYX U HECKOJNIbKUX NEepeMEeHHbIX.

1

O6nacTb onpegeneHus yHKUUN Z = Noerr

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

21

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

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

22

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

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

23

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

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

24

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

)Vt +c, 2)2VxT+c, 3) VR4, 4)—%+c.

x2

25

Tema 15. HeonpepeneHHbIW MHTErpan u ero Bbi4UCneHue.

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

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

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




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

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

26

Tema 16. OCHOBHbIe KnacCbl MHTErPUPYeMbIX (PYHKLUNA.

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

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

27

Tema 16. OCHOBHbIE Knaccbl MHTErpupyemMbIX (OyHKLUN.

Kakoi nHTerpan He Bblpa)kaeTcs B afieMeHTapHbIX PYHKUNAX?

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

28

Tema 17. OnpepneneHHbIn nHTerpan. Heco6cTBeHHbIE MHTerparnbl.

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

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

29

Tema 17. OnpeageneHHbIn nHTerpan. Hecob6cTBeHHbIe UHTerparnbl.

l
Uemy paBeH uHTErpan flw%dx?

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

30

Tema 18. NMpunoxxeHus onpeaeneHHOro MHTerpana.

Yemy paBHa nnowanb urypbl Ha pucyHke?

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

31

Tema 19. YucnoBble MHoXecTBa. MHOXeCTBO KOMMNJMEKCHbIX Yucen

Mogaysb KOMNNEKCHOro Yucna z = 2 — 3i paBeH:

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

32

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

1) 5+ 3i; 2)5-3i;; 3)3—i;  4)3i

33

Tema 20. QudpchpepeHumanbHbie ypaBHEHUs1 NepBOro nopsiaka.

Kakoe 13 ypaBHeHUIn He sBnsieTcs AnddepeHunanbHbiM ypaBHEHNEM C pasaensaowmuMmncsa nepemeHHsIM1?

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




3) y' +p(x)-y=gx); 4) ‘fv—y=ctgxdx

34 Tema 20. OudpchbepeHumanbHbie ypaBHEHUSI MEPBOro nopsiaka.

O6wwmit nHTerpan guddepeHUmManbHOro ypaBHEHNs! % = xdx VMeeT BupA;

1 1—xZ+C-2 —x2+C-3 —x2+C-4 1 Zyc

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

35 Tema 21. OudpcpepeHumanbHble ypaBHEHUS BTOPOro nopsiaka.

OudpdepeHumanbHbIM ypaBHEHNEM BTOPOro nNopsigka aBnseTcs:

dy

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

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

BMA:

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

Kakon n3 gaHHbIX psiAoB ABNSAETCS CXOAALMNMCS:

D3 a3 95l oS

- —3 3=
n:ln n:ln n=1 \/H n=1

38 Tema 23. Yucnossble pagbl.

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

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




MpunoxeHue 2

MpunoxeHue

pabo4en nporpamMmmbl AUCUUNITTMHDI MaTematuka

HaumeHogaHue OUCLUII'IHUHbI

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

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

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

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

TpebyeTcsa Hatn C = A - B — 2A.

2 Tema 2. CucteMbl NIMHEMHBbIX anreépanyeckux ypaBHeHUN.

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

8

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

2) HaUTW peLLeHne 3TOM CUCTEMbI METOLOM NOJSTHOMO UCKMOYEHNS,

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

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

CpenctBamu BEKTOPHOW anrebpbl HAWTU:

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

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

CpenctBamMu BEKTOPHOW anrebpbl HAWTU:

—_

ckansipHoe npouaseaeHne BekTopoB BC W BQ;

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

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

Haitu gnuny BeicoThl h, npoBeaéHHOM U3 BepLumHbI C.

6 Tema 6. Npsimas Ha NNOCKOCTMU.




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

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

3) yron ¢ mexay ctopoHamu BC n BA,

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

5) ypaBHeHue BbicOTbl AK (C yrnoBbiM KO3dhprLMEeHTOM),

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

Tema 7. KpuBble BTOpOro nopsiaka.

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

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

Tema 8. NnockocTb B NpocTpaHCcTBe

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

Hantu:

1) ypaBHeHune nnockoctu (ABC);

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

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

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

Tema 9. lNpsimasn B npocTpaHcTBE

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

Hantu:

1) ypaBHeHue npamon (AB) B kaHOHMYECKOW hopMe;

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

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

10

Tema 10. BBegeHne B maTemMaTuyeckum aHanums.

log,(x—1)

Havitn obnactb onpegenenuns pyHkummn y = p—

11

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

Bbluncnntb npenenbl, He Nonb3yAcb NpaBuioM Jlonutans:

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

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

D lim s

12

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

HainTtun Toukm paspbiBa pyHKUMK. [TOCTPOUTE YepTEXK.




X, x< =2
y=44—x% -2<x<0.
4 — x, x>0

13

Tema 11. OudbdepeHumanbHoe ncuncneHme PyHKUUM OgHOW NepeMeHHON.

Monb3ysack dopmynamu anddepeHUMpoBaHns, HanTU NPON3BOAHbIE CNEeaYOLWMX (PYHKLNA:

cos x

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

14

Tema 12. NpumeHeHne audcdepeHUanbLHOro NCYNCEHNA.

HainTtn npegensl, ncnone3ys npasuno flonutans:

. 1+4x—x* . 1—cos 2x
1. lim———; 2. ;

X—00 X+3x24+2x%’ x>0 1—cos 3x’

3. lim =X 4. lim(x+1) e ™.

x—+0 Insin 5x’ x—00

15

Tema 12. NMpumeHeHue andchbepeHUManbHOro MCHUCTIEHUS.

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

16

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

[-4; 4].

17

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

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

18

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

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

19

Tema 14. JkcTpemMyM (DYHKLMN HECKONMBKUX NePeMeHHbIX.

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

20

Tema 14. dkcTpeMyM (PYHKLMN HECKOJTbKUX NepeMeHHbIX.

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

21

Tema 15. HeonpepeneHHbIN MHTErpan U ero BblYMCIIeHNe.

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

22

Tema 16. OCHOBHbIE KIacCbl MHTErpupyeMbIx (PyHKUUM

earctg (x)

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

Bbiumcrinte: 1. f 213%-10

1+x2

23

Tema 17. OnpegeneHHbIn uHTerpan. HecobcTBeHHbIe MHTerpanbl.

2
Bblumcnuts [ In x dx

24

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

25

Tema 20. OudbcpepeHumnanbHbie ypaBHeHUsI NePBOro nopsiaka.




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

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

27 Tema 21. OucbcpepeHumnanbHbie ypaBHEHUSI BTOPOro nopsigka.

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

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

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

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

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

w N 120 3! n!

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

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

Haintn nHtepean n pagmyc CXogMMocTu psaa

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

33 Tema 24. dyHKUMOHaNbHbIE pAAbI

1-e~*?

x2

Paznoxutb B pag pyHkumio y =
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