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Pabouyas nporpamma AUCUUNINHBI COCTaB/ieHa B COOTBETCTBUM C ddefepasibHbIM rocyAapCTBEHHbIM 06pa3oBaTeibHbIM
CTaHJapTOM BbicLlero obpasoBaHus No HanpasaeHuto nogrotosku 09.03.04 MNporpamMmmHasn MHXeHepus, yTBePXAEHHbLIM
nprkasom MunHo6pHaykn Poccum ot 19.09.2017 r. Ne 920

CocTtaButens (n):

KaHauaat TeXHUYECKUX HayK, OOLEHT BonbHoBa [dnaHa
BnagvmupoBHa

KaHOouAaaT TEXHUYECKUX Hayk, JoueHT Mep3nakosa Hatasibs
AnekceesHa

[OKTOP TEXHNYECKNX HayK, 3aBeayowmin kadpeapom PoxkoB Hukonai
Hukonaesuy

Ot Kathbepbl cOCTaBUTENSA: PoxkoB Hukonaii

3aBeyowmin Kagpegpoit maTemMaTtmkm Hukonaesuny

OT BbINycKatoLLel kaceapbl: COLLUHWKOB AHTOH

3aBeayowmii kadenpor BnagnmmpoBuy

MeToaunueckuii oTaen:




1 BBEAEHMVE K PABOYEI MPOrPAMME ANCLM/INHDI

1.1 Uenb gucuunnuvHbl: CchopmnpoBaTb KOMMNETEHLMM 0b6ydyaroLlerocs B 061acTv MCNOb30BaHUA OCHOBHbIX
MaTeMaTUYeCcKMx 3aKOHOMEPHOCTE W MPUMEHEHUS MaTemaTMyeckux mogesneil B npodheccMOHasIbHON AeATesIbHOCTU.
Takke cnocob6cTBoBaTb (POPMUPOBAHUIO KOMMETEHLUMA, A4S YCNeLHOro OBAafAeHWs KOTOpPbIMW HeobXoaMMO YyMeHue
NOrNYecKn MbICNNTL W TPAMOTHO M3naratb CBOW MbICMN.

1.2 3agaun AUCUUNNNHBI:

e O3HaKoMWTb CTYLEHTOB C OCHOBaMy MaremaTMyeckux 3HaHWi, HeobXoAMMbIX ANS pelleHUs TeopeTUyecKux M
NpUKNagHbIX 3aga4 B pasNyHbiX 06N1acTaxX AeATeNbHOCTY;

* BocnuTatb abCTpakTHOe NorMyeckoe MblW/IEHNE M YMEHWe CTPOro usnaratb CBOU MbICW;

e TpuBUTbL CTyAEeHTaM OCHOBHble HaBblkKM WCMONb30BaHUS Yy4yebHOW ¥ CNpaBOYHON /fuTepaTypbl  NO
MatemMatuke, a Takke no AuUCUMNAMHaM, B KOTOPbLIX MPUMEHATCA MaTtemaTuyeckne MeToAbl;

 MMoAroToBUTL CTYAEHTOB K NPakTMYeCKOMY MPUMEHEHUI0 MOYYEHHbIX 3HAHWIA;

1.3 Tpe6GoBaHUA K npeaBapuTesibHO/ NOATOTOBKE O6GyYaloLerocs:
MpegBaputenbHass NOArOTOBKA MpeAdnonaraeT  Cco3faHWe OCHOBbl AN (DOPMUPOBAHUS  KOMMETEHLUUA,
yKazaHHbIX B M. 2, MPWU W3YYEHUN OUCLMATIIVIH:

JucupnnnHa 6a3vpyeTcst Ha KOMNEeTEeHLUMsIX, CCHOPMMPOBAHHBIX HA NPeAblayLLeM YPOBHE 06pa30oBaHus

2 KOMNETEHUN OBYYAKLWEIoCcsd, ®OPMNPYEMbBIE B PE3Y/IbTATE OCBOEHNA ANCUUN/INHDI

OlNK-1: Cnocob6eH MPUMEHATb ecTeCTBEHHOHay4Hble U 06I.I.I,EMH)KEHeprIe 3HaHuA, MeToabl MaTteMaTu4eckoro
aHa/inza n mMmogenupoBaHusa, TeOpeTnyeCcKoro U 3KCnepumMeHTa/ibHOro uccnepgosaHusa B npOd)eCCMOHaﬂbHOﬁ
AeATeNIbHOCTU

3HaTb: OCHOBHbIE pasaenbl  MaTeMaTuKku, 6a30Bble MOHATUS WU MEeToAbl, MaTemMatTundyeckne moaesnn I'IpOCTEVILIJI/IX
cucteMm 1M npoueccoB B e€CTECTBO3HaAHUN N TEXHUKE

YMeTb: UCMNO/Ib30BaTb MaTemMaTtundyeckme MeTogbl U MaTtemMaTni4eckKyro CUMBOJIUKY AO/1 BblPaXXEHNA KOJINYECTBEHHBLIX WU
Ka4eCTBEHHbIX OTHOLUEHW O06BHLEKTOB

Bnapetb: HaBblKaMy MNPaKTUYECKOro MNpPUMEHEeHUA MaTemMaTuyeckMxX MeTOoAOB pelleHus npuknagHblX 3ajad, Bbl60pa n
ncnonb3oBaHUA HeO6XO,ﬂ|VIMbIX BbIYNC/TIUTE/IbHbLIX CpeacTB U MeTon0B

3 PE3YJ/IbTATbI OBYYEHUA MO ANCUUNTNHE

KoHTaKkTHas
pabota

MHHoBau, dopma
hopmbl TekyLero
3aHATWIA | KOHTpONS

HanmeHoBaHuWe 1 cogepxaHue pasaenos,
TEM 1 YYEOHbIX 3aHATUN

CP
Nex. Mp. | (u4acbl)
(4acbl) | (4achbl)

CemecTtp
(kypc ansa 3A0)

Pa3gen 1. OcHOBbI NMHEVHOW anre6psl

Tewma 1. flornyeckne metofbl
MOoZeNIMpoBaHnsa CUCTEM.

MpakTnyeckne 3aHATUA: Bbicka3biBaHMA.
Bynesbl hyHKUMN.

Tema 2. Matpuubl n onpegenntenu.
MaTpuupl. CBoiicTBa MaTtpuy,. [elicTBus Hag
matpuuamu. Onpegenutenu. CeoiicTea
onpegenutesnieil. Cnocobbl nogcyeta
onpegenutenei.

MpakTnyeckne 3aHATUSA:JeicTBNA Hag, 1
marpuuamun.Cnocobbl nogcyeTa
onpegenuteneii. (PeweHne 3agauq)

0,03

Tema 3. CnucteMbl MHENHbIX
anrebpanyeckmx ypaBHeHuiA. CucTembl Tpex
JINHEWHbIX YPaBHEHUIA C TPEMS
HEen3BEeCTHbIMW, METOZ, MOJIHOTO UCK/TYEHNS.
MpakTnyeckne 3aHATUA: PelleHne cuctem
JNIMHENHbIX anrebpanyecknx ypaBHeHW
MEeTOA0M NOJIHOTO UcK/toveHus. (PelweHne
3a/a4)




Pasgen 2. BekTopsbl

Tema 4. BekTopbl.

OnpepgeneHne BekTopa. PaBeHCTBO
BEKTOPOB. KonnnHeapHble N KoMMiaHapHble
BEKTOpbI. JINHeHbIE onepauun Hag,
BekTopamu. MNMpoekuun BekTopa Ha ocu
KoopAmHaT. 3anucb Bektopa B hopme
npoekuwuii. basuc.

MpakTuyeckve 3aHATUSA:JIMHeHbIe onepayun
Hag BekTopamu. (PelleHre 3aga4)

Tewma 5. lNponsBegeHnsa BEKTOPOB.
Mpov3BeaeHns BEKTOPOB, 3aAaHHbIX B
dhopme npoekumii. CkansipHoe, cMeLlaHHoe 1
BEKTOpPHOE NpOou3BeAeHNs BEKTOPOB.
OnpegeneHune, CBONCTBA.

MpakTnyeckune 3aHATUA:NpumMeHeHe
CKaJIAPHOr0, CMELLAaHHOro ¥ BEKTOPHOTIO
Npov3BeeHni BEKTOPOB A1 peLleHns
npuknagHbix 3agad. (PelwweHne 3agay)

8,75

Pasgen 3. AHasinTnyeckas reomeTpus Ha
M/1I0CKOCTH

12

ra

O.K

Tema 6. MeTopf, KOOpAMHAT Ha MI0CKOCTU.
CuncTeMbl KOOPAMHAT Ha NI0CKOCTH,
OCHOBHble 3agaun. MNpeobpasoBaHusl CUCTEM
koopamHaT. MNpsmMas Ha NaoCcKoCTy.
OCHOBHbIEe YpaBHEHUS NPAMON. YToN MexXay
NPAMbIMW. YCNOBUSA NapasifieNlbHOCTU U
nepneHanKyNsapHOCTH NPSAMbIX.
MpakTnyeckne 3aHATUA: Mepexoabl B
cucTeMax koopavHar. NprMeHeHune
OCHOBHbIX YPaBHEHWI NPAMONA A5 peLLeHns
3apauy. (PeweHve 3agau4)

0,43

Tema 7. KpuBble BTOPOro nopsiaka.
OKpyXHOCTb, annunc, runep6ona, napadona,
NX KAHOHMYECKME ypaBHEHMS, rpadhmku.
CaolicTBa. O6Lee ypaBHEHME KPUBOIA
BTOPOro nopsigka.

MpakTnyeckue 3aHATMA: MNocTpoeHne
Pas/IMyHbIX KPMBBLIX BTOPOrO NopsakKa,
HaxoxaeHue ux napameTtpoB. (PeleHve

3aga4)

Pa3gen 4. AHanuTnyeckas reomeTpus B
npocTpaHcTee

nn

Tema 8. IN10CKOCTb B MPOCTPaHCTBE.
KoopauHatbl B npocTpaHcTBe. M710CKOCTL B
NMPOCTPaHCTBE. YpaBHEHWSA MI0CKOCTH,
NpoxoJsLLein yepes AaHHYH TOUKY
nepneHavKynspHoO JaHHOMY BEKTOPY,
ypaBHeHWe M10CKOCTH, NPOXoasLLel yepes
TPW AaHHbIe TOYKU, O6LLEE YpaBHEHNME.
MpakTnyeckme 3aHaTuA: NpumeHeHne
YypaBHEHWI M/I0CKOCTU A1 peLleHns 3a4ad.
(PelweHue 3agay)

Tema 9. lNMpsamasn B NpoCTpaHCTBE.

Mpamas B MPOCTPAHCTBE KakK JIMHUA
nepeceyeHns nockocTei. KaHoHu4eckne un
napameTpuyeckne ypaBHeHns NpsMoii.
YpaBHEHMA NPSIMOIA, NPOXOAsLLEN Yepe3 ABe
3aiaHHble TOYKW. MNpAMas u NJ0CKOCTb B
MpoCTPaHCTBe.

MpakTnyeckne 3aHaATNA: NpuMeHeHue
YypaBHEHWI NPSIMOI B MpOCTpaHCTBE 415
pelweHus 3apay. (PeweHune 3anauy)

10

ra

0,43




Paspgen 5. AudcpepeHumanbHoe ncumcneHne
hYHKL MM OAHO NepeMeHHOIA

Tema 10. BeegeHve B matemMaTnyeCKuii
aHanms.

MoHATMe nocneposarteibHOCTU. OCHOBHbIE
NOHATUA O PyHKUMW. BBeAeHne B aHasn3
dhyHKUMM 0HOW nepemeHHol. BeckoHeuHo
Masible U 6ECKOHEYHO BO0/bLUNE BETUYMHBI.
Mpegen cyHkumK. MNpaBuia BblYUCIEHUSA
npegenos. 3ameyvaresibHble Npesens.
HenpepbiBHOCTb (oyHKUMK. CBoOlicTBa
HenpepbIBHbIX QYHKUWIA.

MpakTnyeckme 3aHATUA: BboluncneHue
npeaenoB yHKUMiA.ViccneaoBaHue gyHKLUN
Ha HenpepbIBHOCTb, MOUCK TOYEK pa3pbiBa.
(PelweHune 3agay)

Tema 11. AudhchbepeHunansHoe ncuncneHme
hYHKL N OAHON NEepPeMEHHOIA.
OnpeneneHve Npon3BOAHON U ee
reomeTpuyeckuii cmbic. Mpasuna
andbdpepeHumposaHmsa. Tabnuua
NPOU3BOAHbIX. [pOM3BOAHASA CMIOXKHOIA
dhyHKUMK. NPON3BOAHbIE BbICLLUX MOPALKOB.
OnpegeneHune, NPaBUIo BbIYNCIEHNS.
Onpepenenne gudpepeHumana n ero
reoMeTpuyecknii CMbIc/l. VIHBapuaHTHOCTb
chopm nepsoro audpepeHumana.
AndhdbepeHuymnans! BbiCLUNX NOPSIAKOB.
MpunoxeHne K NPUGAMKEHHbLIM
BbIUYNC/IEHUSAM.

MpakTnyeckme 3aHAaATUA: BbluncneHune
NPOV3BOAHLIX PYHKLMIA. MpuMeHeHne
anddhepeHumana QyHKLUN K NPUGIMKEHHbIM
BbluncneHusam. (PewweHve 3agay)

OK

Tema 12. MNMpumeHeHue gudpepeHLmasibHOro
ncuncneHuns.

OCHOBHble TeopeMbl AndhepeHLMaIbHOr0
ncuncnenus. Mpasuno Jlonutans n ero
NPUMEHEHME K pacKpbITUIO
HeonpegeneHHocTeil. iccnegosaHue
OyHKLUMM MO NepBoli 1 BTOPOIA NPON3BOAHOIA:
MOHOTOHHOCTb (DYHKLIMUN, SKCTPEMYMbI
yHKUMM (HEOBX0AMMbIE U AOCTATOYHbIE
yCNoBKS). YCNOBNA BbIMYKOCTU, BOTHYTOCTH,
TOYKM nepernba n acCMMNTOTbl NI0CKOM
KPUBOWA.

MpakTnyeckue 3aHATUA: MNpUuMeHeHne
npaswn Jlonutansa ansa BblMUCNEHNS
npeaenos PyHKUMA. MonHoe nceneposaHve
1 nocTpoeHue rpadnkos hyHkumii. (PelweHne

3aga4)

WToro B cemecTpe (Ha kypce ansa 3A0)

10

nn

KoHcynbTauum 1 npoMexyToyHas aTTectayms
(3auer)

32

48

99,75

0,25




Pasgen 6. ®yHKLMN HECKONbKUX NEPEMEHHbIX

Tema 13. PYHKUMM OBYX U HECKOSIbKUX
nepemMeHHbIX.

OcHoBHble onpegenenus. MNpupatleHue
hyHKLMKN. YacTHbIE NPOM3BOAHbIE, YaCTHbIE U
nosHbI AnddepeHuman OyHKLMM MHOTUX
NepeMeHHbIX.

MpakTnyeckue 3aHATHA: BbluncneHune
YacCTHbIX MPOU3BOAHBLIX DYHKLWIA.
MpumeHeHne nonHoro anddepeHumnana
hYHKLMIA MHOTMX NEPeMEHHbIX 4718 peLleHmns
npakTuyeckmx 3agad. (PelleHne 3agady)

Tema 14. SkcTpeMyMbl OYHKLMK ABYX U
HECKOJ/IbKMX NepeMeHHbIX.

OCHOBHble MOHATUA. HeobxoamMmblie u
[OCTaTOuHble YC/I0BUA  CYLLLECTBOBaHUSA
3KCTpeMyMa OYHKUUN ABYX NEPEMEHHbIX.
MNpakTnyeckne 3aHaTNA:HaxoxaeHve
3KCTPEMYMOB (DYHKLMI MHOTMX NEPEMEHHBIX
(PeweHne 3agay)

Pasgen 7. HeonpegeneHHblin HTerpan

Tema 15. HeonpepgeneHHblii HTerpan un ero
BblUMC/IEHNE.

MepBoobpasHasi U HeonpeaeeHHbI
nHTerpasn. Ceoictea nepBoobpasHoii.
CBoiicTBa HeonpeaesIeHHOro UHTerpana,
BbiTEKalLe 13 onpegeneHns. JinHeliHoie
cBoiicTBa. Tabnmua MHTErpasios.
MpakTnyeckune 3aHATUA:NpuMeHeHre
Tabnuubl 4718 BbIYMCIEHUS NPOCTENLLNX
nHTerpasios. (PelleHue 3agauy)

Tema 16. OCHOBHbIE KNnaccbl MHTErPUPYEMbIX
OYHKLUNRA.

OCHOBHblE METO/bl MHTETPUPOBaHUA: METO/,
3aMeHbl NepeMeHHO, MeToz
WHTErpUpOBaHns No 4acTaM, MeTos,
pasnoxeHusa Ha npocrteiwne. CTaHAapTHbIE
3aMeHbl.

MpakTnyeckue 3aHATUA: MNpUuMeHeHne
MeToAa 3amMeHbl MEPEMEHHO,
WHTErpypoBaHus No 4acTam U MeToga
pasnoxeHus Ha npocrenne ans
BbIYMC/IEHUA HeomnpeaeNeHHbIX UHTErpasios
(PeweHne 3agay)

Pasgen 8. OnpegeneHHbIn MHTerpan

O,K
Wn

0,3
nn

O,K

Tema 17. OnpegeneHHblii nHTerpas.
Hecob6CTBEHHbIE UHTErpasibl.

OnpepeneHue onpefeneHHoro UHTerpana,
ero cBoicTBa. /lnHeHble cBOCTBA
onpeaeneHHoro nHTerpana. HTerpan c
nepemMeHHbIM BEpPXHUM npeaenom. dopmyna
HbtoToHa — JleiibHuua. MeToabl
BblUMCIEHUA OMpefesIeHHOro NHTerpasna.
Hecob6CTBEHHbIE UHTErpasibl.

MpakTnyeckue 3aHATUA: BbluncneHune
onpeaeneHHoro nHTerpana.(PeweHne 3agay)




Tema 18. MNMpunoxeHna onpeneneHHoro
nHTerpana.

MpunoxeHusa onpegeneHHoro nHTerpana K
3aa4yamM reoMeTpun: BbluMcieHve niowaaer
NA0CKMX ouryp, 06eMoB Tes1 NepeMeHHOro
ceyeHus. O6beM Tesa BpalleHus.
MNpakTnyeckne 3aHATUA: NprumeHeHne
onpefeneHHoro nHTerpasna ons peLleHus
npakTuyeckmx 3agad. (PelueHune 3agau)

Pa3pnen 9. udpepeHumasibHble ypaBHeHNUS
" pagbl

ra

Tema 19. YncnoBble MHOXECTBA, OCHOBHbIE
BUAbl. MHOXECTBO KOMIM/IEKCHbIX YMCEeT,
[OENCTBUSI C KOMM/IEKCHBIMW YMCaMMU.

Tema 20. AndhchbepeHumnanbHble ypaBHEHMS
nepBoro nopsaka.

Onpepenenne guddepeHLmanibHOrO
ypaBHeHMs NepBoro nopsigka. OnpegenexHve
pelleHns. HavanbHble ycnoBus. OCHOBHbIE
BMAbI AndhdhepeHunabHbIX YpaBHEHWIA:
YPaBHEHMWS C pa3feneHHbIMN U
pas3fensowmmMmcs nepemMeHHbIMN,
NIMHeliHble, O4HOPOAHbIE.

lNpakTnyeckne 3aHATUA: PelueHne
AndhdepeHumanbHbIX ypaBHeEHWU NepBoro
nopsiaka.(PewweHne 3agav)

Tema 21. IndpchbepeHunansHble ypaBHeHUSA
BTOPOro nopsaka.

Onpepenexne anddpepeHUManbHOro
ypaBHeHuUs BTOporo nopsgka. OnpegenexHve
pelweHns. HayasnbHble ycnoBua. Teopema
CyLLEeCTBOBAHUA U €JUHCTBEHHOCTU
peweHus. Cnyyan, gonyckatowme
NMOHWXEHMA NopsaKa.

MpakTnyeckme 3aHaATUA: PelueHne
anddepeHumnanbHbIX YpaBHEHUIA BTOPOTO
nopsgka, 4onycKalLWmx NoOHmKeHne
nopsgka.(PeweHve 3agau4)

Tema 22. [lnHeiHble gnddepeHunasibHble
ypaBHEHMS BTOPOro nopsigka.

JIHeHble 04HOPOAHbIE N HEOAHOPOAHBIE
AnddepeHumanbHble ypaBHEHMS BTOPOro
nopsiika. TeopemMbl 0O CBOMCTBAX PELLUEHUIA.
Teopembl 06 06LLEM peLleHnn. YpaBHEHUS
BTOPOro nopsigka ¢ NOCTOSAHHLIMM
KoathdpuumeHTamn. MeToz peLueHns
NINHENHbIX OAHOPOAHbLIX Y HEOAHOPOLHbIX
YPaBHEHW C MOCTOSHHBIMM
KoadpchmumeHTamum.

MpakTnyeckue 3aHATUA: PelleHne NnMHenHbIX
AndpcbepeHymnanbHbIX YpaBHEHNIA BTOPOrO
nopsigka ¢ NOCTOSAHHLIMU KO3(MLMEHTAMM
(PelueHune 3agau)

0,13

Tema 23. Uncnosble pabl.

OnpegeneHne YACNoBOro paga.
Heobxogumblii NpU3HaK CXOAMMOCTMN.
MpaBwna gencTeus ¢ psgamun. Psabl ¢
NOSIOXNTENBbHBIMW YieHamu. MNpusHaku
CXOAMMOCTU. 3HaKonepeMeHHble paabl.
Teopema JflelibHnua gns
3HakoYepenyroLmxXcsa pagos.

lNpakTnyeckne 3aHATUA: ViccnegosaHne Ha
CXOQUMOCTb 3HAKOMOIOXKUTESbHBIX YACNOBBIX
psanoB.MpumeHeHne Teopemsbl JleinbHuua ans
nccnefoBaHNs 3HakovepeayoLwmxcs psaos
Ha cxoammocTb. (PelleHne 3agaq)




Tema 24. OyHKUNOHa/IbHbIE PAAbI.
CreneHHble pagbl. OnpegeneHne CTENEHHOro
psga. O6nacTb CXOAMMOCTY CTEMNEHHOTO
psaga. Teopema Abens. Pagmyc u UHTepBaUl

CXO4QUMOCTN. 4 6 6 ra
Pagbl dypoe.
MpakTnyeckue 3aHATMA: HaxoxaeHus
paguyca n MHTepBasia CXo04MMOCTM
cTeneHHoro psaga.(PelwweHne 3agay)
MToro B cemecTpe (Ha kypce ansa 3A0) 34 51 68
KoHcynbTauum n npoMexyTouHas atrecrtaums
2,5 24,5
(Ok3ameH)
Bcero koHTakTHas pa6ota n CP no 167,75 192,25

OUCUUMNINHE

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTpoBaHve yuye6HbIM NaHoM He NpeaycMOTPEHO

5. ®OHJ OLIEHOYHbIX CPEACTB A/19 MPOBEAEHUA MPOMEXYTOYHOW ATTECTALMN
5.1 OnucaHue nokasaTtesieil, KPUTEPUEB U CUCTEMbI OLlEHUBaHUA pe3y/IbTaTOB 006y4eHUs

5.1.1 Noka3atenu oueHNBaHUA

Kog HavnmeHoBaHue oueHO4YHOro
Mokaszatenn oueHnBaHusa pesysibTaTtoB 0b6yyeHus
KoMneTeHuun cpeacTtea
Bonpockl Ans ycTHOro
dopmMynupyeT 1 06BACHAET OCHOBHbIE NOHATUSA, 3aKOHbI, TEOPEMBbI, COBECenOBAHIS
anropuTMbl U METOAbI N3yyaeMbliX pa3fenoB MaTteMaTuku. A
PelaeT Tunosble 3agaym 1 npumMepbl N0 OCHOBHLIM N3yYaeMbIM
OrK-1 an P P y Bonpockl ong TectuposaHus
pasgenam mMarematukm
OO6DBACHAET B3aMMOCBSI3b OCHOBHbIX MaTeMaTUYECKUX MOAesen n MDAKTKO-0DMEHTUDOBAHHbIE
METOLO0B U UX 3HAYEHME NpPU peLleHnN NpakTUYecknx 3agay 3£p,aHV|ﬂ p P

5.1.2 Cucrema n Kputepum oLeHUBaHUA

KpuTepun oLeHMBaHKs CPOPMUPOBAHHOCTM KOMMETEHLMIA

LLkana oueHuBaHna

YcTHoe cobecefioBaHue

MucbMeHHast paboTa

5 (0T/IMYHO) npeagmMeTa v LWMPOKY apyanumio B

MonHBbINA, ncYepnbiBaOLWMiA OTBET, ABHO
[eMOHCTpUpYoLWWIi rny6oKoe NoHUMaHne

oueHnBaeMoi obnactn. Kputuueckuii,
OpUrMHasIbHBIN NOAX04 K MaTepuany.

OTBET NOJIHbIN, OCHOBAHHbIM Ha
npopaboTKe Bcex 06s3aTesbHbIX

4 (xopoLuo) WCTOYHVKOB MHhopmMauwmun. Moaxog, K

CTaHAapTHbIA.

marepunany OTBETCTBEHHbIN, HO

3 (ypoBNeTBoOpUTEsILHO)

OTBET BOCNPOM3BOAUT B OCHOBHOM TOJ1bKO
NEeKUMOHHbIE MaTepuansl, 6e3
camoCTosATe NbHOM paboThl C
pPEKOMEHA0BaHHO IMTepaTypo.

[leMoHCTpUpyeT NoHMMaHve npegmeTta B
uenom, 6e3 yrnybneHus B getanu.
MpUCYTCTBYHOT CYLLLECTBEHHbIE OLUMGKM NN
npo6esbl B 3HAHWAX M0 HEKOTOPbLIM TEMaM.

Hecnoco6HOCTbL OTBETUTL Ha Bonpoc 6e3
nomoLM ak3aMeHaTopa. HesHaHue

2 (Hey40BNETBOPUTESLHO) | 3HAUNTENIbHON YacTy NPUHLMNUaTLHO

BaXKHbIX 3/1EMEHTOB ANCLMMNHbI.
MHorouncneHHble rpybble owmnoKm.

3ayTeHo

[leMoHCTpMpyeT NoHMMaHWe npegmeTa B
uenom, 6e3 yrny6ieHus B getanu.




He 3auTeHo 3HAUYNUTE/IbHOM YacTV NPUHLMNNAIBHO

Hecnoco6HOCTb OTBETUTHL Ha Bonpoc 6e3
nomMoLym ak3ameHatopa. HesHaHue

BaXXHbIX 3/1EMEHTOB ANCLMNANHDI.
MHOrouncneHHble rpybble OLLMGKN.

5.2 TnoBble KOHTPOJIbHbIE 3afaHUA UIN UHble MaTepuasibl, HEOGX0ANMbIE A/151 OLIEHKN 3HAHWUI, YMEHUN,
HaBbIKOB U (UN1N) onbITa AeATeNIbHOCTN
5.2.1 NepeyeHb KOHTPOJIbHbIX BONPOCOB

Ne n/n | PopMyINPOBKM BOMNPOCOB

Cemectp 1

MpyMeHeHNs NOHATWSA NPOU3BOAHON A1 UCCNefoBaHUsl CBONCTB OYHKLUMM:
0 Bo3spacTaHue 1 ybbiBaHe yHKLMK
U TOYUKM 3KCTpemMyma

1
O BbINYKOCTb €€ rpadinka
0 ToukM nepernba rpadmka
0 acumnTOTbI (BEPTMKASIbHbIE U HAK/IOHHbIE)

2 Mpasuna JSlonutans packpbiTua HeonpeaeneHHocTel

3 Teopembl Ponns n NlarpaHxa, Nx reomeTpuyeckmii CMbICA

4 MpounssoaHble n anddepeHLmabl BbICLUNX NOPSLKOB

5 Mpown3BogHas, ee onpeaenieHne, reOMeTPUUECKNn U MeXaHUYECKNiA CMbICTIbl, MPaBuIa BbIYUC/IEHWS

6 Mpenen dyHKumn. Teopembl 0 Npedenax. PackpbiTve HeonpeaeneHHoCTeW. 3aMmeyaTesibHble NPeaerbl.

7 KpVILBbIG BTOPOro nopsagka (3/7mMnc, oKpYXHOCTb, runepbona, napabona), X KaHOHUYECKE YpaBHEHWS,
CBOICTBa, YepTex.

8 Yron mexagy npsiMOiA 1 MI0CKOCTbIO, YCNOBUSA NX NapasiieNlbHOCTU U NeprneHanKyISpHOCTY

9 Mpsmas B NpOCTpaHCTBE. YPaBHEHUS NPSIMOI B MPOCTPaHCTBE.

10 Yron mexagy nNa0CKOCTSMU. YCN0BUSA NapasifiesibHOCTU 1 NEPNEHANKYNAPHOCTM NAOCKOCTEN

11 [nockocTb B NpocTpaHcTBe. Pas/inyHble BUAbI ypaBHEHWS MJIOCKOCTH.

12 Mpsimast Ha NNOCKOCTU. Buapl ypaBHEHWI NPSMOIA.

13 BekTopbl B reoMeTprYECKoii 1 KoopanHaTHo chopmax. Onpeaenenne. CBoiicTBa. [leNcTBMA Hag BEKTOPaMMU.
CkanspHoe, BEKTOPHOE ¥ CMeLlaHHOe NMPoM3BeAeHNs BEKTOPOB. X reoMeTpuyeckoe NpunoXeHus.

14 CucTeMbl IMHENHbIX ypaBHeHuii. COBMECTHbIE U HECOBMECTHbIE cucTeMbl. Teopema KpoHekepa — Kanennu.
®opmynbl Kpamepa.

15 MaTtpuubl 1 onpegenutenu. OnpegeneHuns. CeolicTea. [leincTBus Hag Mmatpuuamun. Packpbitue onpegenutenei
BTOPOTO 1 TPETHLETO MOPSAKOB.

16 Jlornyeckre MeTofbl MOAENMPOBAHNS CUCTEM

17 Bynesbl oyHKUMN

Cemectp 2

18 Psagbl Teinnopa n MaknopeHa

19 dyHKUMOHaNbHbIE psabl. CTeneHHble pagsl. O6nacTe cxoammocTu. Teopema Abens. Paanyc n nHtepean
CXOOVMOCTMW.

20 Mpu3HaKn CX0AMMOCTU 3HAKOMOMOXMUTE/bHBIX U 3HAKONEPEMEHHbIX PSA0B, abCOMOTHAA CXOAUMOCTb.

21 UuncnoBble pagsl. Onpegenenne. CeoicTBa. Heo6xoayMblli NpU3HaK CXOAMMOCTH.

22 JInHeliHble auddepeHumanbHble ypaBHeHNS BTOPOro NopsaKa ¢ NOCTOAHHbLIMU KO3hdnureHTamm

23 JnddepeHuuanbHble ypaBHEHUS NepBoro NopAAKa, X OCHOBHbIE BUAbI (c pasgensoWwmUMnCs 1
pa3fgenieHHbIMU NePeMEHHbIMU, NIUHEWHbIE, 0AHOPOAHbIE). ObLLee pelleHne 1 3agada Kowm.

o KomnnekcHble uncna. Onpegenenve. [eiicTBns Hag KOMMIEKCHbIMK uncnamu. ®opmyna Myaspa. Popmbl
3anucy KOMMNEKCHOro yncna.

25 MpunoxeHus onpegeneHHoro nHTerpasna. Boluncnenne nnowageii nnockux uryp

26 Hecob6CcTBEHHbIE MHTErpasibl NEPBOr0 M BTOPOro poaos. OnpegeneHne. CXoANMOCTb.

27 OnpepaeneHHbIin nHTerpan. MeToabl BbIYACIEHMSI.

28 OnpepaeneHHbIin nHTerpan (onpefeneHune, CBONCTBa, Teopema o cpegHem). dopmyna HeloToHa — JleiibHuua.

29 HeonpepaeneHHblii uHTerpasn (onpeaeseHne, CBOMNCTBa, METOAb! BbIYUC/IEHWS)

30 SKCTpeMYM hYHKLMKN ABYX NepeMeHHbIX (He0b6XoAMMOoe 1 OCTaTOUHOE YC/I0BUS CYLLLECTBOBaHMWS SKCTPEMYMA)

31 ®yHKUMM ABYX NepeMeHHbIX (onpeaesneHne, npeaes, HenpepbIBHOCTb)

5.2.2 Tunosble TecTOBLIE 3alaHUA

TvinoBble TeCTOBbIE 3a4aHUNA HaxoaATca B [NpunoxeHuu K gaHHomy P




5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3afAaHuA (3afadun, Keicbl)
TrnoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3a4aHNsa (3agdaun, Kelickbl) HaxoaaTca B MpunoxeHnn Kk gaHHomy P,

5.3 MeTtoauuyeckue martepuasbl, onpegensiowime npowueaypbl oLeHUBaHUA 3HaHUiA, yMeHWii, BnafeHnii (HaBbIKOB
1 (M) NPaKTUYECKOro onbITa AeATENILHOCTH)

5.3.1 YcnoBusa gonycka o6yyarowerocs K npoMexxyTouHoii arrectayuu 1 NnopsaoK NMNKBMAALNN akageMnyeckoii
3a/10/HKEHHOCTH

MpoBeaeHne NPOMEXYTOYHON aTTecTauun pernaMeHTpoBaHo 10Ka/IbHbIM HOpMaTUBHBLIM akTom CIM6rynT/
«[lonoxeHve 0 NPOBeAEHUN TEKYLLEro KOHTPO/S yCneBaeMoCTU 1 NPOMEXYTOYHOW aTTecTaumny 06yyaroLLmxca»

5.3.2 dopma npoBefeHNA MPOMEXYTOUHOW aTTecTayMu No AUCLMUMJINHE

YcTHas + MncbmeHHas KomnboTepHOe TecTpoBaHue NHas

5.3.3 OCOGEHHOCTM NPOBEAEHUA NPOMEXYTOUHOI aTTecTayum No AMcUUNInNHe

* Ha NoAroToBKy oTBOANTCA 45 — 60 MUHYT

* Ha OTBET No 6uneTy 1 AonosHUTeNbHbIE BONpockl 30 — 35 MUHYT

* ICNO/b30BaHMe BCrioMoraTesibHoM nuTepartypbl (CNPaBOYHUKOB, KOHCNEKTOB U T.) HE NPeayCMOTPEeHO

. He fionycKaeTcs UCNo/b30BaHne TeEXHNYECKNX CPeACTB CBA3N (MOOUNBbHBLIX TeNeOHOB, M/1aHLWeToB 1 T.1.)
N Kakux 6bl TO HY 6bI/I0 UCTOYHMKOB MHAOPMaLUKU. HapylumTensm gaHHOro npasu/ia BbICTABISAETCA OLEHKa - «He
3a4YTEHO» NN «HEeY[0B/IETBOPUTENILHO».

6. YHEBHO-METOANYECKOE N UH®OPMALMNOHHOE OBECIMEYEHVE ANCUUM/TAHBI
6.1 YueGHaa nutepatypa

ABTOp 3arnasue | M3paTenscTeo | Fog uspgaHua | Ccblinika
6.1.1 OcHOBHasA yuebOHas nutepartypa
LWHapesa, I'. B. Bbiclwas maTematumka - https://www.iprbooks
Mocksa: At M Ap Meguna 2023 hop.ru/132560.html
NnteuH, 4. B. Bbicliasa maTemaTtuka. CTtaBponosib: https://www.iprbooks
JNnHeiinas anrebpa CTaBpOnosbLCKMii 2022 hop.ru/129574.html
rocyAapCTBEHHbIi
arpapHblit yH1BepCUTEeT
AbpawmsH, A. B. HenpepbiBHas matemMaTuka: https://www.iprbooks
Teopus 1 nNpakTuka. hop.ru/129101.html
HeonpegeneHHble n
onpefeneHHble UHTerpasbl, PocToe-Ha-/loHy,
HECOBCTBEHHbIE MHTErpanbl, | | araHpor: Msparenscrso 2022
yncnoBble pAabl, (PYHKLMM tOxHoro (pepepasntHoro
HECKOJIbKIX NepeMeHHbIX, yhnsepcnTeTa
anddpepeHumasibHble
ypaBHEHWS
Apuramos, A. 3., MaTemartuka. https://www.iprbooks
Makapos, 1. B., AndhdepeHymanbHoe ) . hop.ru/116937.html
CemeHoBa, H. B., ncuncnenve. Y.1. GyHKLUK Mocksa: M:A'”'V?ée’ébc'(”” 2021
Jamuan, &. J1. OfHOli He3aBMCUMMOIA HAowm "
nepemMeHHo
6.1.2 JononHuTenbHas yueoHasa nuteparypa
LHapesa, I'. B. Bbiclwaa maTtemartumka Cumdpeponorsb: http://www.iprbooksh
(nvHeliHas anrebpa) YHVUBEPCUTET SKOHOMUKU 2020 0p.ru/101397.htmi
N ynpaB/sieHns
lOroBa, H. B. Bbicluasa marematumka. Hosocméupck: https://www.iprbooks
OndhdpepeHumasibHble Hosocnbupckuii hop.ru/99175.html
ypaBHeHVs rocyAapCTBEHHbIi 2020
TEXHNYECKNIA
YHMBEpPCUTET
tOrosa, H. B. Bbicwaa maremartumka. Hosocubupck: http://www.iprbooksh
AndhdepeHuymanbHbie Hosocnbupckuii 0p.ru/99175.html
YypaBHEHNs rocyiapCTBeHHbIl 2020
TEXHNYECKNI
yHuUBEpCUTET




6.2 MNepeuyeHb Npod)eccuoHaIbHbIX 6a3 faHHbIX U UH(POPMALMOHHO-CNPABOUYHbLIX CUCTEM

1. TpeHaxep No BbiCLIEW MaTeMaTuke [SNeKTpoHHbI pecypc]. URL: http://e-math.ru
2. NIHchopmaLmoHHas cuctema «EauHoe OKHO JocTyna K o6pasoBaTtesibHbIM pecypcam» [S/1eKTPOHHbIN
pecypc]. URL: http://window.edu.ru

6.3 NepeyeHb INLEH3NOHHOIO U CBOGOAHO pPacnpoCcTpaHAeMOoro NporpaMmMHOro oéecneyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHve MaTepuasibHO-TEXHUUYECKOI 6a3bl, HE06X0AMMOIi ANA OCYLeCTBNEHUA 06pa3oBaTes/IbHOIO
npotecca no gUcuUUnInHe

Ayavtopus OcHalleHwne

MynbTumeuitHoe obopyaoBaHue, cneyuannsmposaHHas mebenb, Aocka
NekunoHHas y A PYA 4 P A
aygutopus

YuebHas ayamTopus

CneumanuavpoBaHHas Me6erb, focka




MpunoxeHve 1

MpunoxeHwue
paboueii NporpaMmMbl AUCLUMNNHDI MaTtematuka

HauMeHoBaHue OUCYUn/IuHb!

no HanpasneHuno noarotoskn _09.03.04 MNporpaMmmHas HXeHepus
HavmeHoBaHwue Or1 (npodnns): Bce npounn

5.2.2 TunoBble TecToBbIE 3aaHunA

Ne n/n | DopMYyNNPOBKN TECTOBLIX 3aaHWI
Cemectp 1
1 Tema 1. MaTpuubl 1 onpegenutenu. JeiicTBus Hag MaTpuLamMmu.
6 -3 0
Mpw Kakom 3HaueHunA onpegenutens (2 A-2 0|=0
0 0 1
1) 2; 2) 1; 3) 0,5; 40
2 Tema 1. MaTpuubl 1 onpegenutenu. JleiictBua ¢ maTpuuamMu.
-1 2 1 -1
Ecrm A= n B= , To matpuua C=A-2B umeeTt Bua;
0 -5) (3 2 Pr A
1)-3 41, 2)3-4; 3)-3 41, 4)-34
-6 -9 -6 -9 6 -9 -6 9
3 Tema 2. CUCTEMbI JINHEHbIX anreépanvyeckux ypaBHeHU.
. . 2/-3
Ecnu (xo;yo) - peLlueHne CUCTEMbI JIMHENHBbIX YpaBHEHWI 3 95 ,TO X,-Y, paBHO
1) -7,5; 2) 0,5 3)-0,5; 4) 75
4 Tema 3. BekTopbl. J/IMHelHbIE onepauumn Hag, BeEKTopamMu.

[nvHa BekTopa (‘1263—2}' paBHa:

1) 24/10; 2)245; 3)8; 4)242
5 Tewma 4. Bektopsl. [NpousBegeHnsa BekTopoB. NpumeHeHne nponssBeeHNsi BEKTOPOB AN
peleHns NPUKIagHbIX 3a8a4

JaHbl BEKTOPSI a=(-1,2-4| w b=[2,-3, 0), TOrAa X CKasIsipHOE NPOU3BEAEHNE PABHO:

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

6 Tema 4. Bektophl. [NponsseneHus BekTopos. NpumMmeHeHne nponsBefeHUst BEKTOPOB AN
pelwieHus NpuKNagHbIX 3agay

MMpn Kakom 3HaYeHU m BEKTOPbI a=(4;m;-8)u l;=(-2;-4;1) nepneHanKynapHbl?

1)4; 2) -4; 3) 0,4; 4H0

7 Tema 5. AHanuTU4Yeckasi reomeTpus Ha ninockoctu. Metog koopauHaTt
[JaHbl agBe Touku nnockoctn A (8;-6) n B (-2;4), Toraa cepeavHa otpeska AB MMeeT KoopanHaTbl:

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

8 Tema 6. AHaNUTU4YeCKasi reomeTpus Ha NnockocTu. NMpsimasa Ha NN1OCKOCTU




[JaHo ypasHeHune npsamoit Ha nnockoctn: 3x-2 y-1=0, Toraa yrnosoi KoathuLmeHT 3Tol NPAMOii
paBeH:

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

Tema 6. AHanuUTU4YeckKasi reomeTpus Ha nnockocTu. MNMpsimasa Ha N1O0CKOCTU

1
YpaBHeHVEM NpsiMOIA, NepNeHANKYISIPHOI NPSIMOi y=§x-5, ABNsieTCs

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

10

Tema 7. AHanuTU4eckasi reomeTpus Ha nnockoctu. NMpsmasa Ha N10CKOCTU

KpuBble BTOpOro nopsigka.

2 2
[laHo ypaBHeHue runep6oribi (x-;2) _(y-S) =1.

8

Toraa paccTosiHue Mexay ee ooKycamm paBHo:

1)6; 2)9; 3)3; 4)24/5

11

Tema 8. AHaIMTMUeCKasi reoMeTpusi B NpocTpaHcTBe. M10CKoCTb B NpocTpaHCcTBe
HopmasbHbIil BekTop niockoct x-2 y+5z-15=0 umeeT koopanHaThI:

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

12

Tema 9. AHanuTU4YeckKasi reomeTpus B npocTpaHcTBe. Npsamas B npocTpaHCcTBe

. . X_Yy+t5_z-
HanpasnsioLwmii BeKTop npsiMoii 1 3 == MMeeT KoopAuHaThI:

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

13

Tema 10. AucpchepeHumnanbHoe ncuucneHne PyHKUUN OgHOI NepeMeHHo. BBeaeHue B
MaTeMaTuyecKuii aHanus

ln(1+x):

Haiit o6nactb onpefeneHnsa pyHkuum y = 1
X -

1) [1;00;  2) [-00;1] U [1;00]; 3) [-1;1) U (100 4)-1;1) U (100

14

Tema 10. AucpchepeHumnansHoe ncunceHne PyHKUUN OgHOI NepeMeHHol. BBeaeHue B
MaTeMaTuyecKuii aHanus

lim sin7 x
x>0  paBeH:
sin10x

1)0,7; 2)-0,7; 3)0; 1H1

15

Tema 10. AudbcpepeHymanbHoe ncuucrieHve pyHKLUM OfHO nepemeHHol. BBegeHne B
MaTeMaTuyeckuii aHanms

0O603Ha4YMB 0 — 6ECKOHEYHO MaUTyt0 BE/IMUYUNHY, © - GECKOHEYHO 60MbLUYI BEMMYNHY, C — KOHEYHYIO




oo+C
0

HEHY/EBYH BEIMUMHY, ONPEAE/UTb, YEMY PABHO COOTHOLLEHME!

1) 0; 2) oo; 3) C; 4) HeonpeaesieHHOCTb

16

Tema 11. AuddpepeHumnanbHoe ncumcrieHne OyHKLUN ofHON nepemeHHo. MpousBogHas
hyHKUUN.

MpousBoaHas yHKLUM y:e"z+3 NMeeT BUA;

1) xe* " 2) 2xe’? 3) -2xe" M) [x*43

2
X"+3

e

17

Tema 11. AuddpepeHumnanbHoe ncumcreHne PyHKLUN ogHoOM nepemeHHon. [pousBoaHas
thyHKUUN.

MpounssogHas yHKUUK y =ln(1 -xz) B TOUYKe Xx=2 paBHa:

1) ¥a; 2) -3/4; 3) 4/3; 4) -4/3

18

Tema 11. AudcbchepeHuymanbHoe ncuucnieHne pyHKLUM ogHO nepemeHHo. MponsBogHblie u
AnddpepeHunanbl BbICLLNX NOPSAKOB.

. 1
Y, OT PyHKUMN Y =—; paBHa:
X

16/x*; 2)-6/x"; 3)6 x*; 4) -6x*

19

Tema 12. NMpumeHeHue agudppepeHLManIbHOro NCUNCIEHUs

dyHKUMA Y =f(x) onpeeneHHa Ha npomexyTke (-5;4). Ha puc. nsobpaxeH rpaduk yHKumnm y:f'(x)

v A

|1
—
F -
>-<'|

Torpa Touka MUHUMYMa Ha npomexyTke (-5;4)

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

Cewmectp 2

20

Tema 13. DYHKUNU ABYX N HECKOJIbLKUX NepeMeHHbIX.

1

O6nacTb onpeaeneHus yHkym Z i
VI-x"-y

1) xz—y229;2)x2+y2<9;3)x2+y229;4)x2—y2>9

21

Tema 13. DYHKUUN ABYX N HECKO/TIbKMUX NEPEMEHHbIX.




Halitu grad(z)dpyHKu,MM z=arctg(x+y) B Touke (0; 0):

1) 2; 2) -2, 3)0; 491

22

Tema 14. QkcTpeMyMbl (PYHKLUN ABYX U HECKOJIbKUX NMEepPeEMEHHbIX.
HaiiTn KpUTUYECKYIO TOUKY OyHKUMN z =2 Xy + x>+ yz.

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

23

Tema 15. HeonpepeneHHblii MHTErpan u ero BblYUCIEeHMe.

_x+8
MHOXeCTBO NepBoo6pasHbIX PyHKUUN f(x]— nmeeT BUA;
X

+1

1) x+In|x+1|+C; 2) x-7In|x+1|+C;

2
3) x+7In|x+1|+C; 4) %+8x+c.

24

Tema 15. HeonpepeneHHbIi MHTErpas u ero BbIYUC/IEHUE.

MHOXeCTBO NepBO0OpPa3HbIX PYHKLMM f[x] = 3/; nmeet BUA;

) Vx'+c, 2 %W+C, 3) %W+C, 4) -23%?+C.

25

Tema 15. HeonpepgeneHHbIli MHTErpa u ero BbIYUC/IEHUE.

KakoB reomeTpuyecKkuini CMbIC/1 OnpeaenieHHoro nHterpana ot pyHkumm y = f(x) B uHtepsane [a,b] B
[eKapToBOli cucteMe KoopguHaT?

1). AnuHa nuHun y = f(X) B nHTepsane [a,b];
2). Mnowagb ourypbl, orpaHNYeHHon nuHren y = f(x) B uHTepsane [a,b];
3). CpepgHee 3HauyeHune pyHkumm y = f(x) B uHTepsane [a,b];

4). NpounsBefieHne cpefiHero 3HavyeHns PyHKUUM B UHTepBavie [a,b] Ha ANnHY MHTepBana.

26

Tema 16. OCHOBHbI€ K/1acCbl MHTErPUPYeEMbIX (DYHKLUIA.

MHOXeCTBO NepBo06pasHbIX oyHKLN (x|= sin’3 x

1) %-%sin?»ﬁ(]; 2) %-ésin3x+C; 3) §+%sin3x+C; 4) sin®3x+C

27

Tema 16. OCHOBHbI€ KlacCbl MHTErPUpPyeMbIX DYHKLUWIA.

Kakoii MHTerpasn He BblpaXXaeTcsi B 3/IeMEeHTapHbIX OYHKLMSAX?

1. f XX+1dX; 2) fxe'xzdx; 3)f e dx; 4)f cos”* 2 xdx

28

Tema 17. OnpegeneHHblii nHTerpan. HecoGCcTBEHHbIE MHTErPasbI.

Kakoli 13 npmMBeAeHHbIX HMKE UHTErpasioB AABMSIETCA HECOOCTBEHHbIM, ecnin dyHKUMS f(X) - HenpepbiBHA?

o)

f(x)dx 2) jf(x)dx 3). [f(x)dx 4. [ f(x)dx

a

1).

O S o

29

Tema 17. OnpeaeneHHbIi uHTerpasn. Heco6CcTBEHHbIE NHTErPasibl.

©lnx
Uemy paBeH uHTerpas f —dx?
X
1




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

30

Tema 18. NpunoxeHnsa onpeaeneHHOro UHTerpana.

Uemy paBHa nnowaab purypbl Ha pUCyHkKe?

B D B

1).ff(x)dx 2).f(f(x]-(p(x))dx 3). }f(x)dx-f(p[x)dx 4). j'f(x)dx-f(p(x)dx

A C A

31

Tema 19. HUncnosble MHOXXecTBa. MHOXXECTBO KOMMJIEKCHbIX unucen

Mogaysnb KoMniekcHoro uMcna z=2-3i paBeH:

V5, 213, 3)5  4)/13.

32

Tema 19. HucnoBble MHOXecTBa. MHOXXeCTBO KOMIMJ/IEKCHbIX Ynucen
Ecm z,=1-i;z,=4+i,710 2, *Z, paBHo:

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

33

Tema 20. AucpdepeHynanbHblie ypaBHEHMA NepBOro nopsiaka.

Kakoe 13 ypasHeHuii He ABNseTCs AU depeHLnasIbHBIM yPaBHEHNEM C PA3AEIAIOLMMUCS NEPEMEHHBIMN?
T &y ol
1) v y"+1dx=xydy: Z)E—f(x] -glyl;

' d
3) y +plx|-y=glx); 4) 7y=ctgxdx

34

Tema 20. AudpcpepeHymanbHblie ypaBHEHUS MEPBOro nopsiaka.

d
06wt nHTerpan anddepeHLUanbLHOro ypaBHeHUs —}; =Xxdx umeer Bug;

1 X ) 1_x . X . 1_ >
1)-==2-4C;2)=="+C;3)y="+C;4)-—=x"+C
y 2 y 2 2 y

35

Tema 21. AuchdepeHymnanbHblie ypaBHEHUA BTOPOro nopsigka.

OndpdpbepeHupanbHbIM ypaBHEHMEM BTOPOro Nopsiaka SABMSETCS:

1)Y%'yztgx:x;2)4y”-3y':5e*; 3)4y -3y +2y=5¢’; 4)x*y*-2xy+1=0

36

Tema 22. JlnHeliHble gudcpepeHumnanbHble YypaBHEHUA BTOPOro nopsigka.

AaHo aucbchepeHLmanbHoe ypaBHeHe y - y -6 y =0, TOTAa XapakTepucTUYECKoe ypaBHeHue GyaeT




MMEeTb BUA!

1)6k*-k-1=0; 2)k’+k+6=0; 3)k’+k-6=0;

4)k*-k-6=0

37 Tema 23. Yucnosble psgbl.
Kakoi 13 gaHHbIX psAoB ABMAETCH CXOAALLMMCS:
00 1 o) 00 o)
I)IETREIDI Z— 4)2.3"
n=1 n n=1 n \/7 n=1
38 Tema 23. Yncnosble pﬂAbI.

[N Kakoro 13 cneayoLwmx psaoB BEPHO YTBEPXKAEHNE: eC/n

lim u,=0 PS4, LOCTOBEPHO CXOAUTCS:

n — oo




MpunoxeHwue

pa6oueii nporpaMMbl AUCLUNINHBI MaTemaTuka

HauMeHoBaHue OUCYUmN/IuHb!

no Hanpas/IEHNIO NOATOTOBKU 09.03.04 MNporpaMmHas nHxxeHepus
HavmMeHoBaHue OI1 (npocuns): BCe npochnan

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAaHHbIE 3afaHusa (3apaum, Keicbl)

MpunoxeHve 2

Ne n/n | YCcnoBusl TUMNOBbIX MPaKTUKO-OPUEHTUPOBAHHLIX 3aaHuii (3aa4, KeiicoB)

Cemectp 1

1 Tema 1. MaTtpuubl n onpegenuTenu.

1 2 -1 3
A= B= .
JaHbl oBe maTpuupl (3 1) n ( 1 1)

Tpebyetca Havitn C=A -B-2A.

2 Tema 2. CucTeMbl JIMHEWHbIX afnireGpanvyeckmx ypaBHeHUN.

Cucrtema TPEx JINHENHBIX ypaBHeHI/IVI C TPpeMA HEU3BECTHbIMU X1, X2, X3 3adaHa pacumpeHHof/’l

1 2 14
matpuuenn (3 -5 3|1
2 7 -1|8

TpebyeTca: 1)  3anucaTb CUCTEMY B KAHOHMYECKON hopme (B BUAE CUCTEMbI ypaBHEHWI),
2) HaliTu peLleHne aToi CMCTEMbI METOAOM MOJTHOrO UCKIOUYEHUS,

3) pelnTb 3Ty Xe cuctemy no goopmynam Kpamepa.

3 Tema 4. BekTopbl.

Toukn A, B, C - BepLUVHbI €€ OCHOBaHMA.
CpegcTBammn BEKTOPHON asirebpbl HATK:

1) BEKTOPbI C HAYA/IOM B TOUKE B 1 KOHLOM B OCTa/lbHbIX BEPLUMHAX NUpaMUfbl;
2)  AQvHY 1 HanpaenstLLmMe KocMHychl Bektopa BC;

[aHbl BepwnHbl  nupamugpi A(6,7,13); B(2,4,6); C(4,7,12); Q(6,16,24), NPUYém

4 Tema 4. BekTopbl. NMpousBegeHus BEKTOPOB

TOoukn A, B, C - BepLMHbl €€ OCHOBaHUA.
CpeacTBamy BEKTOPHOI asirebpbl HaTu:

1)  ckanapHoe npoussegeHve sektopos BC u  BQ;
2)  yron @ mexay péépamu BC u BQ;

3)  BekTOpHOe npousseseHune sektopos BC n BA;
4)  nnowaab OCHOBaHUS NUPaMUAbI;

5) 06BLEM Nupamunpbl.

AaHbl BepwmHbl  nvpamnasl A(6,7,13); B(2,4,6); C(4,7,12); Q(6,16,24), npuuém

5 Tema 5. MeToa KOOpAMHAT HA N/IOCKOCTU




TpeyronbHuk ABC 3anaH ceoumu sepumHamn: A (5,7 );B(8,4)C(3,-3).

Haiitn gnvHy BeicoTbl h, npoBef&HHON 13 BepwmnHbl C.

Tema 6. lNMpsimas Ha N/1IOCKOCTW.

TpeyronbHuk ABC 3agaH ceoumm sepumnamu: A (5,7 );B(8,4)C(3,-3).
Haiitn: 1) ypaBHeHue cTopoHbl BC (B 0Tpe3kax Ha 0csix),

2) ypaBHeHWe CTOPOHbI BA (B 06LLEM Buae),

3) yron ¢ mexay ctopoHamn BC n BA,

4) ypaBHeHne meanaHbl BM (c yrnoBbiM KO3dhhrLUMEHTOM),

5) ypaBHeHue BbICOTbl AK (C yrnoBbIM KOahduumeHTom),

6) ypaBHeHue npamoii L, npoxoasuiei yepes Touky C || BA,

Tema 7. KpuBble BTOpPOro nopsigka.

Ykasatb TUn Kpl/lBOI7I BTOPOro nopsagka, HanTK ee napamMmeTpbl, caenatb YepTeX:

=1.

(x+5° y*
16 9

Tema 8. NMN0CKOCTb B NpOCTPaHCTBE

Nakbl veTbipe Toukn: A(2,4,6); B(4,7,12);C(6,8,13);D(4,4,8).
Haiitu:

1) ypasHeHue nnockoctn (ABC);

2) yron B mexay npsmoii (AD) v nnockocTbto (ABC);

3) ypaBHeHue npsiMoii (L), npoxoasileii yepes ( ')D L mm. (ABD);
4) yron y wmexgy nnockoctbio (ABC) v nnockocTeio (ABD);

5) ypaBHeHuWe nnockocth (Q), npoxoAasLel L|epe3(-) C || N10CKOCTU lABD].

Tema 9. Npaman B npocTpaHCcTBE

Nakbl veTbipe Toukn: A(2,4,6); B(4,7,12);C(6,8,13);D(4,4,8).
Haiitu:

1) ypaBHeHue npsmoit (AB) B KaHOHMYecKoit chopme;

2) ypaBHeHue npsamoii (R), npoxoasileii uepes ToukyD napannensHo (AB);

A

3) Tynoii yron a mexgy npambeimu (AB) n (AD), T.e. (X:(AB AD)

10

Tema 10. BBegeHue B MaTemMaTUYECKNI aHaIN3.

logz(x—l)

Haiitn o6nacTb onpeaeneHns yHKUUn y = 3
X -




11

Tema 10. BBegeHue B maTemaTuueckuii aHanus. Mpegenbl N HENPepPbIBHOCTb.

BbluncnuTte npegensl, He Nonb3ydack npasuiomM JSlonutans:

lim x>+ 3" lim 3x>-1 lim x*-x-6 lim cos 3 x-cos 4 x
]_) x-1 : 2) X - 00 ;3) X—-2 : 4) x-0
Vx+8 5x°+2x X’+7x+10 xsin3x

12

Tema 10. BBegeHue B maTeMaTuyeckuii aHanus. NMpegensi U HENPepPbIBHOCTb.

HaliTn Touku paspbiBa qoyHKUMK. MOCTPONTL YepTEX.

X, x<-2
y=i4-x*, -2<x<0.
4-x, x>0

13

Tema 11. AndhdepeHymnanbHoOe ncunucnieHme pyHKLUMn ogHoO nepemMeHHON.

Monb3ysck hopMynamu anddepeHLUMpoBaHmsi, HaliTn NPOU3BOAHbIE CeAyoWNX YHKLMWIA:

_ COSX _ 3 BN N e
1)y —1-sinx’2)'y 4c0s’x;3).y=e"";4) y=x"V1-x".

14

Tema 12. MpumeHeHue gncpdepeHLNaNIbHOro UCHUCIEHNS.

Haiitn npegesnsl, UCnonb3ysa npaswusio Slonutans:

lim 1+4x-x* lim 1-cos2 x
1. X : 2. x-0 :

x+3x°+2x* 1-cos3x

lim Insinx ) "
3. x40 - 4. lim (x+1)e™

Insin5 x

X 00

15

Tema 12. MpumeHeHue audhepeHLNaIbHOro UCHUCEHNA.

HaiAT MHTepBasibl MOHOTOHHOCTM 1 SKCTPEMYMbI QOYHKLAN y = x>-3x%-9x-12

16

Tema 12. NMpumeHeHue audcdepeHLNaIbLHOro UCHNCNEHNS.
HaiiTn Hanbosblwee n HaumeHbLee 3Ha4YeHne yHKLMM y= x3- 3 xz- 9x+35 Ha oTpeske

[-4; 4].

Cewmectp 2

17

Tema 13. DYHKUUN ABYX N HECKOJIbKNX NepeMeHHbIX. YacTHbIe NPOM3BOAHbIE.

z=InX, [Jokazatb, UTo Q'X+ﬂ'y=0.

0x 0y

18

Tema 13. DYHKLUUN ABYX U HECKOJIbLKMX NepeMeHHbIX. [pousBogHas no HanpasfieHUIO U
rpaguveHT.
du 2

Haiitn gradu v — B Touke Mo(l;%;—l),ecnm ;:OMO, u=2+xz.
y

ol

19

Tema 14. SkcTpeMyM (PYHKLMUN HECKONbKUX NepeMeHHbIX.

HaiiTn akcTpemymbl pyHkumn  z=2 x -2 y- x- yz.

20

Tema 14. QKcTpeMyM (PYHKLMUN HECKO/TbKUX NepeMeHHbIX.




Halitn Hanbonbluee N HanMeHbLUee 3HaUYEHNST YHKLNN z=x2+2y2+ 1 B 3amkHyTOW obnacTu,
orpaHuyeHHoil ocamu 0x, Oy 1 npsamMoi x+y=3.

21 Tema 15. HeonpegeneHHblii UHTErpaa u ero BbluUC/IeHMe.
Bblunmcnuntb nHTErpas: f (x4+ex)dx
22 Tema 16. OCHOBHbIe Knaccbl UHTErpupyemMbIX (PyHKLWiA
arctg(x)
e , 2x+3
Bbluvcnnts: 1. f —dx; 2.f (x+1je*dx; 3 f ——————dx.
1+x ‘ x"+3x-10
23 Tema 17. OnpegeneHHblii UHTerpasi. Heco6CcTBEHHbIE MHTErpasbl.
2
Bblqmcnmbf In x dx
1
24 Tema 18. MNMpunoxeHust onpeseneHHOro NHTerpana.
Bblumcnutb nnowaab urypbl, orpaHUYeHHON MHUSMM
2 2
y=[x-1]"n y=5-x"
25 Tema 20. AnchdepeHymnanbHble ypaBHEHUA NepPBOro nopsaaka.
HaiiTn o6wwnii HTerpan ypasHeHust  ydx + ( 1+ xz) dy=0.
26 Tema 20. AndhdepeHynanbHble ypaBHEHUA NepBOro nopsiaka.
o 2
HainTv pelueHune ypaBHeHus: y -;y—x yA0BNEeTBOPSIOLLEE HAYa/IbHBLIM YC/TOBUAM y|X:1=2
27 Tema 21. AnchdepeHymnanbHble ypaBHEHUS BTOPOro nopsigka.
HaiiTn yacTHoe pelleHne ypaBHeHUS (1 + xz) y"- 2x y': 0, yaoosneTsopsioLlee HavyabHbIM YC/TOBUAM
y|x:1:O; y x:1:1'
28 Tema 22. NluHeiinble anddrepeHumanbHblie ypaBHEHUA BTOPOro nopsigka.
HaiiTn yacTHoe pelleHue ypaBHEHUS, YA0BETBOPSAOLLEE YKa3aHHbIM HaYaslbHbIM YC/I0BUSIM:
y-5y+4y=0, yl-o=5,y]-0=8
29 Tema 22. JluHeiiHble guddcpepeHumanbHble ypaBHEHUA BTOPOro nopsiaka.
HaifTn o6lee pelwenme ypasHens  y -3y +2 y=(34-12x|e™".
30 Tema 23. Yucnosble psagbl.
-n!_1 2! 3! n!
ViccnepgosaTb CXO4UMMOCTL psAga ST Sttt =t
n=1 N 1 2 3
31 Tema 23. Yucnosble psgbl.
- aInln+2) 1 In 4 4 In(n+2
Wccneposatb CXo4uMMOCTb psAga Z (-1]" ! ( ] = n3 A +..+(-1)" 1L7)+
= n+2 3 4 n+2
32 Tema 24. DyHKUUOHaNbHbIE PAAbl
HaiTtn nHTepsan u paguyc cxoammocTu psga
z 1 Xn:lx —X2+ix3 1 N




33

Tema 24. dyHKUNOHa/IbHbIE psabl

PaznoxuTb B pag yHKUMo Y =——

X

2

1- -X
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