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1 BBEQEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb pucumnnuHbl: CcopmMupoBaTe KOMMeTeHuMM obyuyarollerocss B 06nacTtu UCMONb30BaHWS OCHOBHbIX
MaTemMaTU4YeCckux 3aKkOHOMEPHOCTEN U MPUMEHeHNs1 MaTeMaTM4eckux Mogenen B NnpodeccuoHanbHom AeaTenbHoCTU. Takke
cnocobcTBoBaTh (POPMUPOBAHUIO KOMMETEHLMIA, AN YCNELUHOro OBMafeHUs KOTOpbIMU HEOBXOAMMO YMEHWE NOrMyecku
MbICMIUTb U FPAMOTHO M3naratb CBOW MbICIIN.

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:
MpenBapuTenbHasi NOAroToBKa NpeanonaraeT co3gaHne oCHOBbI Ans OPMUPOBaHUSA KOMMETEHLNIA, YKa3aHHbIX B M.
2, Npy U3yYEHUM OUCLIUMNIIUH:

OucumnnuHa 6asvpyeTcs Ha KOMMNEeTEHLMSX, COOPMUPOBAHHLIX HA NpeablayLleM ypoBHe 0b6pasoBaHus

2 KOMMNETEHUMUN OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLIUMIINHDI

OlK-1: CnocobeH yunuTbiBaTb COBPEMEHHbIE TeHAEHLMN Pa3BUTUA TEXHUKM U TEXHONOrMi B obnactu
TexHoccepHOn 6e30NacHOCTU, U3MEPUTENTBHOW U BbIMUCNIUTENIbBHOW TEXHUKU, MHPOPMaLIMOHHbLIX TEXHONOIMI Npu
pelleHun TUNOBLIX 3agay B o6nactu npoceccuoHanbHoOW geAaTeNIbHOCTW, CBA3aHHON C 3aLlMTOWN OKpYXKaloLuen
cpenbl n obecnevyeHneMm 6e30NacHOCTU YeNOBEKa;
3HaTb: 0OCHOBbI AMddEPEHUNANBHOIO U UHTEMPANbHOIO UcHUCNEHUS, AnddepeHLmanbHbIX ypaBHEHUI, TEOPUM BEPOSTHOCTEN

N MaTemaTn4eckon CTaTUCTUKN

YMeTb: NpoBoAnNTb aHann3 yHKLUIA, peLlaTb OCHOBHbIE 3a[a4M TeOpMM BEPOATHOCTN U MaTEMaTUYECKON CTaTUCTUKN, peLuaTb
ypaBHEHNs W cuctembl auddpepeHumnancHbiX YpaBHEHUW MNPUMEHUTENBHO K peanbHbIM  Mpoueccam, MNPUMEHHATb
MaTeMaTU4YecKMe MeToabl NPy peLLEHN TUMOBbLIX NPOdECCUOHANBHbIX 3a4ay

BnapeTb: ocHOBaMu hyHAaMEHTarnbHbIX MaTemMaTUYeCKuxX TEOPUIA N HaBbIKaMU UCMONb30BaHNSi MaTEMaTUYECKOro annapara;
MEeTOf4aMun cTaTucTnyeckon o6paboTkm nHdopmaLmm

3 PE3YNIbTATbI OBYYEHUA NO ANCUUNNUHE

O | KoHTakTHas
< 6
o paboTa
5@ NHHoBaL,
HanmeHoBaHWe 1 cogepxaHne pasgernos, QE CP chopMb
TEM 1 y4eOHbIX 3aHATUI GE) S Nek. Mp. (vachbt) PMbI
8o 3aHATUI
2 | (Yacel) | (4ackl)
x

Pazgen 1. OcHoBbI NMHEHON anrebpbl

Tema 1. MaTpuupl 1 onpegenutenm.
MaTpuubl. CBonctea matpuu,. [lenctems Hag
maTtpuuamu. Onpegenutenun. CeoncTtsea
onpegenutenen. MNpakTnyeckme 3aHATUS:
HencTteus Hag matpuuamn. Cnocobsbl
nogcderta onpegenutenen. (PewweHne 3agay)

Tema 2. Cuctembl NMMHENHbIX
anrebpanyecknx ypaBHeHun. Cuctembl Tpex
NNHENHbLIX YpPaBHEHUI C TpeMS
HensBeCTHbIMK, hopMynbl Kpamepa, metoq
NMONHOro UCKMoYeHus. MNpakTuyeckne 1 1 15 nn
3aHATUA: PelleHne cucTeM JIMHENHbIX 1
anrebpanyeckmMx ypaBHEHUIN METOLOM
MOSHOrO UCKIOYeHNs1, No hopmynam
Kpamepa. (Pelwwenne 3agay)

Pasgen 2. BekTopsbl

Tema 3. Bektopbl. OnpeageneHune BekTopa.
PaBeHcTBO BekTOpoB. KOonnuHeapHbie n
KOMnriaHapHble BEKTOPbI. JInHenHble
onepauun Hag Bektopamu. lNpoekunn
BEKTOpa Ha ocu KoopauHaTt. 3anuck BekTopa
B pbopme npoekumit. basuc. MNpakTnyeckne
3aHaTUS: JlMHeHble onepaumn Hag
BekTopamu. (PelleHne 3agay)




Tema 4. lNponsseaeHnsa BEKTOPOB.
lMponsBeneHns BEKTOPOB, 3a4aHHbIX B
dopme npoekunn. CkansipHoe, CMeLLaHHOe K
BEKTOPHOE NPOM3BEAEHMNS BEKTOPOB.
OnpepneneHue, ceonctaa. lNpaktnyeckne
3aHAaTUA: [pyMeHeHnsa ckansipHoro,
CMELLaHHOTO 1 BEKTOPHOro Npon3BeaeHuni
BEKTOPOB Afsi peLLeHnid NpuknagHbix 3agad.
(PewweHune 3anay)

Pasgen 3. AHanutnyeckasi reomeTpus Ha
MAOCKOCTU

15

ra

Tema 5. MeTog koOpAMHAT Ha NAIOCKOCTW.
CucTembl koopamMHaT Ha MI0CKOCTH,
OCHOBHble 3agauun. [Npeobpa3oBaHusa cuctemM
koopauHart. [NpakTuyeckue 3aHATUS:
lMepexoabl B cucteMax koopauHart. (PelweHne
3ajauv)

Tema 6. MNMpsimast Ha nnockocTn. OCHOBHbIE
ypaBHEeHUs NpsAMOK. Yron Mexay npsMbIMu.
YcnoBusi napannensHoOCTU u
nepneHanKyNsApHOCTU NPSIMbIX.
MpakTuyeckune 3aHsaTUA: NprMmeHeHne
OCHOBHbIX YpaBHEHUN NPSIMOW ANS peLleHnst
3apay. (PeweHune 3agay)

15

15

Tema 7. KpuBble BTOpOro nopsgka.
OkKpyXHOCTb, annunc, runepbona, napabona,
NX KaHOHUYECKME ypaBHEHUS, rpadomKu.
CeoiictBa. Ob6Liee ypaBHEHME KPUBOM
BTOpPOro nopsgka. lNpakrnyeckme 3aHATUA:
MocTpoeHne pasnnyHbIX KPUBbLIX BTOPOro
nopsigka, HaxoXaeHue nx napameTpoB.
(Pewwenwne 3anay)

Pasgen 4. AHanutnyeckas reomeTpus B
NpoCTpaHCTBE

15

mn

Tema 8. lNnockocTb B NPOCTPaHCTBE.
KoopauHatbl B MpOCTpaHCcTBe. YpaBHEHNE
NOCKOCTU, NPOXOASALLEN Yepes AaHHY0
TOYKY NepneHanKynsapHO AaHHOMY BEKTOPY,
ypaBHeHMe NNOCKOCTW, MpoXoasiuen Yyepes
TPU AaHHble TOYKK, O6LLee ypaBHEHNeE.
MpakTnyeckne 3aHaTue: NMpumeHeHve
YypaBHEHWUI MAOCKOCTW ANS peLleHns 3adau.
(PewweHune 3anay)

Tema 9. MNMpsamasn B npocTpaHcTee. [psmasa B
NPOCTPAHCTBE KaK NMMHUSA NnepeceyvyeHuns
nnockocTten. KaHoHn4eckue n
napameTpuyeckne ypaBHEHMS NPSIMOW.
YpaBHEHMS NpAMON, NPOXoasLLen Yepes aBe
3ajaHHble TOYKK. [paAmas 1 NnockocTb B
npocTtpaHcTBe. NpakTnyeckme 3aHATUS:
lMpMeHeHue ypaBHeHUI NpAMoOn B
NPOCTPaHCTBE AN1A peLleHnin 3agav.
(PewweHwne 3anay)

15

Pasgen 5. BeBegeHne B matemMaTU4eckun
aHanus

13

ra

Tema 10. BBegeHne B maTeMaTU4ECKUN
aHanus. MNMoHsATMe nocneaoBaTensHOCTH.
OcHoBHble MOHATUA O dbyHKUMKN. BBegeHve B
aHanmns3 pyHKUMM 0gHOM NePEMEHHOMN.
BeckoHeuHOo Manble n 6eckoHeyHo bonblune
BenunyuHbl. (PeweHne 3agav)




Tema 11. MNMpegen cdoyHkumn. MNpasuna
BblYMCMEHUS NpedenoB. 3ameyaTenbHble
npegensl. HenpepbiBHOCTb OYHKUUNA.
CBolicTBa HeENpPepbIBHbLIX OYHKLWNA.
MpakTnyeckue 3aHsaTuNA: BeluucneHve
npenenos yHKunn. iccnegoBaHue yHKLMN
Ha HernpepbIBHOCTb, MOUCK TOYEK pa3pbiBa.
(PeweHwne 3agay)

Pasgen 6. QuddepeHumanbHOe ncHncrneHne
PYHKUUN OQHOW NEpEeMEHHON

Tema 12. JuddepeHumanbHOe ncuncrneHmne
dyHKUUKM ogHon nepemeHHon. OnpeaeneHne
NPON3BOAHOW U €€ reOMEeTPUYECKNIA CMbICTT.
Mpasuna gudpdepeHuymposaHms. Tabnuua
npoun3BoaHbIX. [IponsBogHas CrnoXxHoM
dyHKuuK. MNMpon3BoaHbIE BbICLLIMX MOPSOKOB.
Onpegenexue, NpaBuIio BbIYMCIEHUS.
Onpepnenenuve guddepeHumana n ero
reoMeTpU4ecKnii CMbicr. VIHBapnaHTHOCTb
dopm nepsoro guddepeHumana.
OnddepeHumansl BbICLLUNX NOPSLKOB.
[MonoxeHne K NPUBNMXKEHHbIM BbIYUCIIEHUSM.
MpakTuyeckune 3aHATUA: BblumcneHne
NPOn3BOAHbIX PYHKUMIA. [IpuMeHeHne
anddepeHumana dyHKUUN K NPUBNMKEHHBIM
BbluyMcneHusam. (PewweHve 3agay)

10

Tema 13. lNMpumeHeHne anddepeHunanbHoro
ncumcneHuns. OCHOBHbIE TEOPEMBI
anddepeHymansHoro ncuncnexus. lNMpaeuno
JlonuTansa n ero npuMeHeHne K packpbITUIO
HeonpeaeneHHocTeln. iccnegoeaHue
dYHKUMM NO NEPBOM N BTOPOW NPOU3BOAHON:
MOHOTOHHOCTb hYHKLINN, SKCTPEMYMbI
dYHKLMUN (HeOOXoaMMblE N AOCTATOYHbIE
ycnoBus). YCrnoBus BbIMyKNOCTU, BOTHYTOCTH,
TOYKM nepernda n acMMNTOTbI NIIOCKON
KpvBoW. NMpakTnyeckme 3aHATUA:
MpumeHeHune npasun Jlonutana gns
BblYMCIIEHNA NpeaenoB dyHKUu. MNMonHoe
uccnegoBaHume U NocTpoeHue rpadukos
dyHKumMN. (PeweHne 3agay)

Pasgen 7. ®yHKUUN HECKOMNBKMX NEPEeMEHHbIX

10

mn

Tema 14. dyHKUMN OBYX N HECKOMBbKNX
nepemeHHbIX. OCHOBHbIE OnpeaeneHuns.
MpupalueHne yHKUMIA. YacTHble
NPOU3BOAHbIE, YacTHbIE U MOSHbIN
anddepeHuman QyHKLMM MHOMUX
nepemeHHbIX. [pakTudyeckue 3aHATUS:
BbluncneHne 4acTHbIX MPOU3BOAHBIX
dyHKunn. NprmeHeHne NonHoro
anddepeHumana yHKLMA MHOMNX
nepemMeHHbIX Ansa pewenund 3agad. (PeweHne
3ajauv)

Tema 15. SkcTpeMymbl PYHKUMM OBYX U
HECKOJTbKMX nepeMeHHbIX. OCHOBHbIe
noHATua Heobxoaumble 1 JocTaTouHbIE
YCIOBMS CyLLLECTBOBaHNS 3KCTPEMyMa
YHKLMN OBYX NepeMeHHbIX. MpakTnyeckue
3aHATUSA: HaxoxaeHne aKCTpemMyMOoB
YHKUNA MHOTMX NepeMeHHbIX (PelleHune
3agauv)

15

nn




Pasgen 8. HeonpegeneHHbI nHTerpan

Tema 16. HeonpefeneHHbli HTerpan n ero
BblumcneHune. lNepBoobpasHas u
HeornpegeneHHbIn nHterpan. CeoncTea
nepsoobpasHoin. CeoncTBa
HeonpeaeneHHoro nHTerpana, BoelTekawLme
n3 onpeneneHuns. JIMHenHble CBONCTBA.
Tabnuua uHterpanos. NpakTuyeckue
3aHaTus: [pMMeHeHne Tabnuubl 4ns
BbIYMCIEHUS NPOCTENLLNX MHTErpanos.
(PewweHwne 3apay)

Tema 17. OCHOBHbIE KNaccChl UHTErPUPYEMbIX
dyHKuun. OCHOBHbIE MeTOAbI
WHTErpypoBaHUA: MeToAbl 3aMeHbI
nepeMeHHON, MeTOL MHTErPUPOBaHUA Mo
YyacTsiM, METO[, pasfioXeHWs Ha NpocTenLLme.
CraHpapTHble 3ameHbl. [pakTuyeckne
3aHATUA: [pyMeHeHne MeTo40B 3aMeHbI
nepeMeHHON, MHTEPUPOBAHNS NO YacTsIM U
MeToAa pasfnoXeHUs Ha NpocTenne ans
BblYNCINIEHNSA HEONpeaeneHHbIX UHTerpanos
(PeweHue 3agay)

15

Pasgen 9. OnpegeneHHbin nHTerpan

15

nn

Tema 18. OnpegenexHbIn MHTerparn.
HecobcTtBeHHble nHTerpansl. Onpegenexnune
ornpeaeneHHoro HTerpana, ero CBoncTaa.
JInHenHble cBOMCTBA onNpeaeneHHoro
nHTerpana. MHTerpan ¢ nepeMeHHbIM
BepxHUM npeaenom. ®opmyna HbetoToHa-
NenbHunua. Metoapbl BblMMCNEeHUS
onpeneneHHoro nHTerpana. HecobctBeHHble
nHTerpansl. [pakTuyeckne 3aHATUSA:
BbluncneHne onpegeneHHoro MHTerpana.
(Pewwenwne 3apay)

Tema 19. NMpunoxeHns onpeaeneHHoro
nHTerpana. MNMpunoxeHusa onpegeneHHoro
WHTerpana K 3aagadyam reomeTpuu:
BbIYMCIEHWNE MIOLaAen NNockux duryp,
0b6bemMoB Ten nepeMeHHoro cedeHms. O6bem
Tena BpalleHus. lNpakTnyeckme 3aHATUS:
MprmeHeHne onpeaeneHHoro MHTerpana ans
peLleHmns NMpaKTMYecknx 3adad. (peLueHvne
3agad)

15

Paszgen 10. AnddepeHunanbHble ypaBHeHMS
1 psaabl

15

Tema 20. YncnoBble MHOXeCTBa, OCHOBHbIE
BUAbl. MHOXECTBO KOMMITEKCHbIX Yncen,
JEeNCTBUSA C KOMMNEKCHbIMU YMCaMu.

Tema 21. AudpdepeHumnansHble ypaBHEHUS
nepsoro nopsiaka. OnpegeneHuve
anddepeHunansHOro ypaBHeH1si NepBoro
nopsigka. OnpegeneHune peLleHuns.
HauvanbHble ycnoBus. OCHOBHbIE BUAbI
anddepeHunansbHbIX YpaBHEHUA: ypaBHEHUSA
C pa3sfeneHHbIMU U pasaensoLwmmmnca
nepeMeHHbIMU, NTMHENHbIE, OAHOPOLHbIE.
MpakTuyeckme 3aHaTusA: PelleHve
AnddepeHunansbHbIX ypaBHEHNUA NepBOro
nopsiaka. (PelwweHve 3agav)

15

15




Tema 22. QuddepeHumansHble ypaBHEHNS
BTOpOro nopsigka. OnpegeneHue peLueHus.
HavanbHble ycnosus. Teopema
CYLLeCTBOBaHMSA 1 €OUHCTBA peLUeHus.
Cnyuan, gonyckaroLme NoHMmKeHUs nopsaka.
MpakTnyeckme 3aHaTuA: PelwleHve
anddepeHumnansbHbIX ypaBHEHUA BTOPOTroO
nopsiaka, JOMycKatoLme NOHMKeHNe
nopsiaka. (PewweHne 3agav)

Tema 23. JlnHelnHble agudpdepeHumnansHble
ypaBHeHNSA BTOPOro nopsigka. JInHenHole
O[HOPOAHbIE U HEOAHOPOAHbIE
anddepeHumnansHble ypaBHEHUS BTOPOro
nopsgka. Teopembl 0 CBOMCTBAX peLUEHUN.
TeopeMbl 06 ob6LemM pelieHnn. YpaBHEHMUS
BTOPOro nopsiaka ¢ NOCTOSAHHbIMM
KoadppuumeHTamu. Metoabl pelleHms
NVHENHBIX YPaBHEHWI C NOCTOSIHHBIMM
koadppumumeHTamm. MNpakTuyeckme 3aHATUS:
PewweHune nuHenHbix anddepeHumanbHbiX
ypaBHEHU BTOPOro nopsigka ¢ NOCTOSAHHbIMM
koadpduumeHTamm (PewweHne 3agad)

15

15

Tema 24. Yncnosble pagel. OnpegeneHne
yncnoBoro psiga. Heobxogmmeln npusHak
cxogmmocTu. NpaBuna JencTBus ¢ pagamu.
Psagpl ¢ nonoXxuntensHbIMU YrieHaMu.
Mpu3Hakn cxoanmocTu. 3HakonepeMeHHhble
psgbl. Teopema JlenbHuua ang
3Hako4epeayroLmxca psagos. MNMpakTuyeckue
3aHATUS: MiccnegoBaHme Ha CXOAMMOCTb
3HAKOMONOXMNTENBHbBIX YACIOBbIX PSIAOB.
MpumeHeHne Teopemsbl JlenbHmua ans
nccrnenoBaHnsi 3HaKoYepeOyoLLMXCS pPsSiA0B
Ha cxogmmocTb. (PelweHune 3agay)

Tema 25. OyHKUMOHarnbHbIE paabl.
CteneHHble pagbl. OnpegeneHue CTeneHHoro
psiga. ObnacTb CXOAMMOCTU CTEMNEHHOTO
psga. Teopema Abens. Paguyc n uHtepsan
cxogmmocTun. Pagpl Ternopa n MaknopeHa.
lMpakTnyeckme 3aHAaTUA: HaxoxaeHue
paguyca u uHTepBana cxogMmMocTu
cTeneHHoro psga. PasnoxeHne pyHKLMM B
psg Tennopa n MaknopeHa. (PelueHne
3agaud)

15

Pasgen 11. OcHOBbI TEOPMM BEPOSTHOCTEN U
MaTeMaTU4eCcKon CTaTUCTUKN

15

rAa

Tema 26. SnemMeHTbl TeOpUKn BEPOSATHOCTEN

Tema 27. OcHoBblI MaTeMaTU4ecKomn
CTaTUCTUKU

18

UTtoro B cemecTpe (Ha kypce ansa 3A0)

18

KoHcynbTaumm n npoMexyTodHas attectaumns
(Ok3ameH, 3ayerT)

24 24

371

2,75

10,25

Bcero koHTakTHas pab6orta n CP no
OUCLUUNIIMHe

50,75

381,25

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHme y4eGHbIM MaHOM He NPeayCMOTPEHO




5. ®OHA OLIEHOYHbIX CPEACTB AN NPOBEOQEHUSA NPOMEXYTOYHOW ATTECTALMU

5.1 OnncaHwme nokasarenen, KpUTEPMEB U CUCTEMbI OLLEHUBaHUA pe3yribTaToB 00y4YeHusA
5.1.1 NMokasaTtenu oueHUBaHUA

Kon HanmeHoBaHWe oLeHOYHOro
MokasaTenu oueHnBaHNSA pe3ynbTaToB 0by4eHus
KOMMeTeHUUn cpeacTea
PackpbiBaeT MeToabl MaTeEMaTUYECKOro aHanmn3a u MoaenMpoBaHus.
onKk-1 PeluaeT TMnoBLle 3a4a4u, CBA3aHHbIE C OCHOBHbIMY pasgenamu usnku
N XMMUK. HaxoanT KoNU4eCcTBEHHbIE COOTHOLLEHUST ANsi peLleHus
npodeccnoHanbHbIX 3agau.

5.1.2 Cnucrema 1 Kputepmm oLeHNBaHUA

LLkana

Kputepun oueHMBaHNA CHOPMMUPOBAHHOCTU KOMMETEHLIMIA

oLeHMBaHuA
YcTHOe cobecenoBaHue

MNncbmeHHas pabota

5 (OTNn4YHO) npeamMeTa 1 LUMPOKYH apyanLUmIio B

MonHbIA, Nc4YepnbiBaOLWNN OTBET, SIBHO
AEeMOHCTpupyoLWni rnybokoe noHMmaHue

oueHnBaemMon obnactn. Kputnuecknn,
OpuUrnHarnbHbIA NOAXOA K MaTepuany.

4 (

OTBEeT NOMHbINA, OCHOBaHHbINA Ha
npopaboTke Bcex 0b0a3aTernbHbIX
XOPOLLIO) MCTOYHUKOB nHopmauun. Moaxoa kK
mMaTepwuany oTBETCTBEHHbIN, HO
CTaHO4apTHbIN.

3 (ymoen

OtBeTt BOoCnpon3BogunT B OCHOBHOM TOJ1bKO

TBOPUTENLHO) NEKLMOHHble MaTepwuanbl, 6e3

camocCTosTENbHOM paboThl C
pekoMeHA0BaHHOW NUTepaTypoi.
[leMOoHCTpMpyeT NOHMMaHWe npeamMeTa B
uenom, 6e3 yrnybneHus B getanm.
MpUCYTCTBYIOT CyLLECTBEHHbIE OLUMOKM MK
npo6enbl B 3HAHMSAX MO HEKOTOPLIM TEMaM.

2 (Hey[OBMNETBOPUTENBHO) | 3HAYUTENBHOW YacTU NPUHLMNUANBHO

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomoLLmM ak3ameHaTopa. HesHaHue

BaXHbIX 3MIEMEHTOB AUCLUMIUHBI.
MHorouncneHHble rpybbie owmnbkm.

[ eMOoHCTpMpyeT NoHUMaHVe npegMeTa B

3auTeHo uenom, 6e3 yrnybneHusi B aetanm.
HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomoLLmM ak3ameHaTopa. HesHaHue
He 3auteHo 3HAYMTENBHOW YacTy NPUHLMNMANbLHO

Ba>)KHbIX 31IEMEHTOB ANCLUMIUHBI.
MHoroumcneHHble rpybbie owmnoKu.

5.2 TUnoBble KOHTPOJbHbIE 3a4aHUsA UNU UHbIE MaTepuarnbl, Heo6XxoAUMbIe ANl OLeHKU 3HAHUIA, YMEHUH,

HaBbIKOB

n (unn) onbiTa AEATENbHOCTU

5.2.1 NepeyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n |

PopMynNnpoBKM BONPOCOB

Kypc 1

I'IpmmeHeva noHATUA I'lpOVI3BOLI,HOI;1 Ons uccnefoBaHusi CBOUCTB (byHKLI,VIVIZ

00 Bo3pacTaHue u yboiBaHne yHKLMK

0 TOYKM aKCTpeMyMma

0 BbINYKNOCTb ee rpaduka

[ Toukn nepernba rpaduka

[0 acMMnTOoThbl (BEpPTUKanbHbIE N HAKMOHHbIE)

MpaBnna Jlonutansa packpbITus HeoNpeaeneHHOCTEN

Teopembl Ponns u Jlarpanxa, nx reomeTpu4ecknini CMbIC

MpounssoaHble n anddepeHumanbl BblICLUNX NOPSAKOB

Mpeaen dyHkuun. TeopemMbl 0 Npegenax. PackpbiTue HeonpeaeneHHocTen. 3amedaTernbHble Npeaernsi.

ol |lwWIN

|_|pOVI3BO,D,HaF|, ee onpepenexHune, FeOMeTpVI‘-IeCKI/IVI N MeXaHUYEeCKUN CMbICIbI, npasuna BblHUCNEHNA




KpuBble BTOpOro nopsigka  (3Mnumnc, OKpYXHOCTb, rnepGona, napabona), Mx kaHOHUYEeCKMe ypaBHEHNS,

7 -

CBOWICTBA, YepTex.
8 Yron mexay npsiMon 1 niocKOCTbiO, YCIIOBUS UX NapansenbHOCTU U NeprneHauKynapHoOCTH
9 Mpsimasa B npocTpaHcTBe. YpaBHEHWsI NPSIMOM B NPOCTPaHCTBE.

10 Yron mMexay nioCKOCTAMMN. Ycnosus napannenbHOCTU U nepneHankKynapHOCTU nnockocTemn

11 MnockocTtb B npocTpaHCTBe. PasnuyHble Buabl ypaBHEHUA NJTOCKOCTHU.

12 Mpsimasa Ha nnockocTu. Bugbl ypaBHEHU NpsiMON.

BekTopbl B reoMmeTpnyeckon 1 koopamHatHon gopmax. Onpeaenerne. CBoncTBa. [lencteus Hag BEKTOpaMmu.

13 CkansipHoe, BEKTOPHOE 1 CMeLlaHHOE NPon3BeaAeHNsi BEKTOPOB. X reomeTpmuieckoe NpunoXxeHus.

14 CuncTembl NMHENHbIX ypaBHeHU. COBMECTHbIE U HECOBMECTHbIE cucTeMbl. Teopema KpoHekepa — Kanennu.
®opmynbl Kpamepa.

15 MaTtpuupl n onpegenutenn. Onpegenenus. CeoncTea. [lecTBus Hag maTpuuamu. PackpbiTne onpegenurenen

BTOPOro 1 TpeTbero NnopsAaaKoB.

16 Pagbl Tennopa n MaknopeHa

dyHKUMoHanbHble psabl. CTeneHHble psabl. ObnacTtb cxogumocTtu. Teopema Abens. Pagnyc n nHtepean
CXOAMMOCTW.

17

18 anI3HaKVI CXOOUMOCTU 3HAKOMOJIOXKUTENbHbIX U 3HakonepemMeHHbIX PAaoB, abconTHasa cxoaMMOoCTb.

19 Yuncrnoeble psagbl. OnpegeneHne. Ceonctea. Heobxoanmbiin NpuaHaKk CXOANMOCTMU.

20 JInnenHble guddepeHumnanbHblie ypaBHEHNS BTOPOro nopsigka ¢ NoCTOSIHHbIMK KO3 duLMeHTamm

OndbdepeHumanbHbie ypaBHEHUS NEPBOro NopsA/aKa, UX OCHOBHbIE BUAbI (C pa3aensioLmMmcs n

21 .
pas3geneHHbIMU nepeMeHHbIMU, NMHEUHbIe, O}J,HOpOD,HbIe). Obwee peweHne n 3agava Kowwum.

KomnnekcHble yncna. OnpeneneHue. JeicTBns Haa KoMnneKkcHeiMu Yncnamm. dopmyna Myaspa. Popmbl
3anncu KOMMMAEKCHOro Yncna.

22

23 MpunoxeHusa onpegeneHHoro uHTerpana. BeluncneHve nnowanen nnockux uryp

24 Hecob6cTBeHHbIE MHTErparnbl Nepeoro 1 BToporo poaos. OnpeaeneHune. CxoaMMocTb.

25 OnpepgeneHHbin nHTerpan. Metoabl BelYNCNEHNS.

26 OnpepeneHHbI MHTErpan (onpegeneHune, CBOMCTBA, Teopema o cpeaHeM). dopmyna HetoToHa — JlenbHuua.

27 HeonpegeneHHbIn nHTerpan (onpegenexHne, CBOMCTBAa, METOAbI BbIYUCIEHNS)

28 JKCTPEMYM (PYHKLMM ABYX NEPEMEHHbLIX (HEOOXOAMMOE 1 4OCTaTOYHOE YCOBUS CYLLECTBOBAHUS 9KCTpeMyMa)

29 dyHKUMM OBYX NepeMeHHbIX (onpeaeneHune, npeaern, HenpepbIBHOCTb)

5.2.2 TunoBble TeCTOBLIE 3a4aHnsA

TunoBble TecToBble 3agaHns HaxogaTcs B [NpunoxexHum Kk gaHHomy P,
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3aAaHuA (3agayvu, Keuchbl)

TunoBble NPaKTMKO-OPUEHTMPOBaHHbIE 3aaHus (3agayn, Kencol) Haxoadatces B MpunoxeHun k gaHHomy P10

5.3 MeToau4yeckue matepuanbl, onpegensilowme npoueaypbl OLeHUBaHUS 3HAHUW, YMEeHUN, BraaeHun (HaBbIKOB
¥ (UNKN) NPaKTUYECKOro onbITa AeATENIbLHOCTH)

5.3.1 YcnoBus gonycka o6y4aroLerocsi K NpoMeXyTo4YHOM aTTecTaumMm 1 NopsAoK NMKBMAALMN akageMuvecKomn
3a40/MKEHHOCTU

MpoBeaeHe NPOMEXYTOYHON aTTECTaLMN pernameHTMpoBaHO fokanbHbIM HOpMaTMBHBIM aktom CMGIMYMNTA
«MonoxeHne o NPoBeAEHUN TEKYLLIETO KOHTPOSS YCNEeBaeMOCTH U MPOMEXYTOYHOM aTTecTaLmm obyvatoLLmnxcs»

5.3.2 ®dopma npoBeaeHNs NPOMEXyTOYHON aTTecTauMu No AUCLUNIINHE

YcTHas + MuceMeHHas KomnbloTepHoe TecTupoBaHue WHas

5.3.3 Oco6eHHOCTU NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No gUcuunimHe

* Ha nogroToBKy oTBOAMTCSH 45 — 60 MUHYT

* Ha OTBET No BuneTy n gononHuTenbHble Bonpockl 30 — 35 MUHYT

* UICNONb30BaHME BCMIOMOraTesnibHOM NMTepaTtypbl (CMPaBOYHUKOB, KOHCMEKTOB U TM.) He NpegyCMOTPEHO

* He JOMYyCKaeTCsl UCTONb30BaHNE TEXHUYECKMX CPEACTB CBSA3U (MOBMIbHBIX TeNedOHOB, NAHLIETOB U T.M.) U
Kakux 6bl TO H1 BbINO UCTOYHNKOB MHPOPMaLMKU. HapylwumTensam gaHHOro NpaBuia BblCTaBNSAETCS OLeHKa
-«HEey[0BMNeTBOPUTENBHOY.



6. YYEBHO-METOANYECKOE N UH®OPMALMUOHHOE OBECNEYEHUE OUCUUNITIUHDI
6.1 YyebHasa nutepartypa

ABTOp

3arnasue

MN3paTenbcTBO

| [op n3paHusa |

Ccbinka

6.1.1 OcHoBHas y4yebOHas nutepartypa

LWHapeBa, I". B. Bricliaa matemaTtuka e https://www.iprbooks
Mocksa: An Nu Ap Megna 2023 hop.ru/132560.html
AbGpawmsiH, A. B. HenpepbiBHas maTtemaTtumka: https://www.iprbooks
Teopusi 1 NpakTuka. hop.ru/129101.html
HeonpegeneHHble n
onpefeneHHble MHTerpansi, POCT?B'Ha"D-OHy'
HecoBCTBeHHbIe MHTerpanbl, | |aradpor: Msparenbctso 2022
yncnosble psabl, PYHKLMM tOxHoro chepepantHoro
HECKOMbKWX MePEMEHHbIX, yHuBepcuTeTa
onddepeHumnarnbHble
ypaBHEHUs!
NnteuH, A. B. Bbiclwaa matemaTtuka. CraBpononb: https://www.iprbooks
JInHenHas anrebpa CTaBpOnonbLCKuii 2022 hop.ru/129574.html
rocyaapCTBEHHbIN
arpapHblii yHUBepcuTeT
6.1.2 lononHuTenbHaa yuyebHas nutepartypa
Hepobosa C.9., MaTtemartuka. Cankr-leTen6vor http://publish.sutd.ru/
Konbuoea T.B. HeonpeaeneHHble n poypr. 2023 tp_ext_inf_publish.ph
onpegeneHHble NHTerpanbl Cherynta p?id=2023124
Konbuosa T.B., MaTtemartuka. c iy VDI http://publish.sutd.ru/
HepoGosa C.®. AHanuTnyeckas reomeTpms alg;GFGJﬁpmypr- 2023 tp_ext_inf_publish.ph
p?id=2023123
BonbHoBa [.B., Matematuka. KOHTponbHble Cankr-leTen6vor http://publish.sutd.ru/
MaTBeeBa A.B. 3agaHus 1,2 CI'I6I'YI'I$,EI,yp ) 2022 tp_ext_inf_publish.ph
p?id=202222
MaTBeeBa A.B., MaTtematuka Cankr-leTen6vor http://publish.sutd.ru/
Kpbinos A.B. CI'IGFYI'I?'ﬂyp : 2022 tp_ext_inf_publish.ph
p?id=2022106
[eonuoea, U. H. Bhiclwias matemartuka. https://www.iprbooks
WHTerpanbHoe ncumcnexHme c éKe”eSHOFODCK: hop.ru/130872.html
yHKUMM OAHOW nonpekast noxapHo- 2023
repemeHHoM. CEOpHIK cnacaternbHas akagemusi
yNIPaKHEHMI MC MYC Poccun
PoBba, E. A., Jlanukos, | Bbicluas MmaTemaTuka https://www.iprbooks
A. C., Cetbko, E. A, MwuHck: Bbiwaniwas 2018 hop.ru/90713.html
CwmoTpuukun, K. A. Lkona

6.2 NMepe4veHb NpodeccnoHanbHbIX 6a3 AaHHbIX U1 UH(POPMALNOHHO-CMPABOYHbIX CUCTEM

1. TpeHaxep No BbIicLWen MaTeMaTuke [OnekTpoHHbI pecypc]. URL: http://e-math.ru
2. IHbopmaLmoHHas cuctema «EgmMHoe okHO gocTyna K obpasoBaTenibHbIM pecypcam» [QNeKTPOHHbIN
pecypc]. URL: http://window.edu.ru

6.3 Nepe4veHb NULEH3NOHHOIo U CBOGOAHO pacnpoCcTPaHsAeMoro NporpaMmmHoOro o6ecrne4veHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HeOB6X0AMMOW ANA OoCcyLlecTBNEeHUA o6pa3oBaTenibHOro
npouecca no AucumnnuHe

AyauTtopus OcHalueHune

MynbTumeauiiHoe obopyaoBaHue, crneumanusnpoBaHHas Mebenb, Aocka
JlekunoHHas Y A PYA H P A
ayautopus

YyebHas aygutopus

CI'IeLI,I/IaJ'II/l3VIpOBaHHaﬂ mebenb, Jocka




MpunoxeHnue 1

MpunoxeHue
pabouyen nporpammbl SUCLUMNITNHBI Martematuka

HaumeHosaHue aUCuUI'IﬂUHbI

no HanpaeneHuto nogrotoBku: 20.03.01 TexHocdhepHas 6e3onacHoOCTb
HammeHoBaHue Ol (npodung): Bce npodumnu

5.2.2 TunoBble TecToBble 3a4aHUA

Ne n/n | DOpMYNNPOBKM TECTOBBIX 3a4aHUN
Cemectp 1
1 Tema 1. MaTpuubl U onpegenuTenu.
6 -3 0
Mpw kakom 3HayeHuUnA onpegermtens |2 1—2 0[=0
0 0 1
1) 2; 2) 1; 3)0,5; 4H0

2 Tema 1. MaTpuubl U onpegenuTenu.

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

0 -5 3 2
=3 4\, 3 4, -3 4\, -3 4
DG o) 2 o) 9 ) 9 o)
3 Tema 2. CucteMbl NMNHENHbIX anredbpanyecknx ypaBHeHUN.

. .1
Ecrnn  (x4;y,) - pelleHne cucTemMbl NIUHERHbIX YpaBHEHUI (

3 §|_53),T0 Xo — Yo PaBHO

1) -7,5; 2) 0,5 3)-0,5; 4H 75
4 Tema 3. BekTopbl.

[nvHa BekTOopa a = 61 — 2] paBHa:

1) 2vV10;  2)2V5;  3)8  4)2V2

5 Tema 4. BekTtopbl. [lponsBeaeHns BEKTOPOB.

[HaHbl BekTopbl @ = (—1,2—4) 1 b= (2,—-3,0), Torga ux ckanspHoe NponssegeHne paBHoO:

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

6 Tema 4. BekTtopbl. [lponsBeaeHns BEKTOPOB.
Mpu KakoM 3HaYeHUn m BekTopbl d = (4;m; —8)u b= (—2;—4;1) nepneHaNKYNApPHbLI?

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

7 Tema 5. MeToa KOoOpAUHAT Ha NMOCKOCTHU
HaHbl gBe Toukm nnockoctn A (8; -6) n B (-2;4), Toraa cepefmHa otpeska AB nmeeT KoopanHaTbl:

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

8 Tema 6. Mpsimas Ha NNOCKoCcTH
[aHo ypaBHeHue npsamoin Ha nnockocTu: 3x — 2y — 1 = 0, Torga yrrnoBon KoaMUUMEHT 3TON NPSMON paBeH:

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

9 Tema 6. NMpsAmaa Ha NNOCKOCTHN

< < < 1
YpaBHeH1eM NpsiMoit, NepreHANKyNsPHON NPSIMON y = ~x — 5, siBNsieTcst




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

10

Tema 7. KpuBble BTOporo nopsigaka.

2 —_e)2
[daHo ypaBHeHue runepobornsl @ Iy

8

Toraa paccTosiHne Mexay ee (hoKycaMu paBHO:

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

11

Tema 8. lNMnockocTb B NpoCTpaHCTBE
HopmarnbHbIN BEKTOP NockocTn 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. lMpsimasn B npocTpaHcTBe

o« o +5 -5
HanpasnsioLuii BEKTOP NpAMON f =X==1

= - 5 nMmeeT KoopanHaThl:

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

13

Tema 10. BBegeHne B maTtemMaTu4yeckmm aHanms

In(1+x),

x-1

HawTtu obnactb onpeaeneHnsa yHKUMN y =

1) (1; 0); 2) (—o0;1) U (1;00); 3 [, DU(I;0); 4)(—1;1) U (1;0)

14

Tema 10. BBegeHne B MmaTeMaTU4eCKM aHanus3

sin7x

paBeH:

x—0 Sin 10x

1)0,7; 2)-0,7; 3)0; a1

15

Tema 10. BBegeHne B maTeMaTU4eCKM aHanus3

0603Ha4mB 0 — 6eCKOHEYHO Manyk BENNYUHY, © - BECKOHEYHO BONbLUYO BENUYMHY, C — KOHEYHYIO
+C
HEeHyNeBYIO BEMNMYUHY, ONPEAENUTb, YEMY PABHO COOTHOLLEHWME: OOT

1) 0; 2) «; 3)C; 4) HeonpeOeneHHoCTb

16

Tema 11. NMpepen dyHKLUUNA.

L 3 +2x3-25
Bbluncnute npegen dpyHkumin: - lim

x—014 4+ 2x* —6x°

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

17

Tema 12. OQudpcpepeHumanbsHoe ncumcneHme pyHKLMn ogHON nepeMeHHON.

MpounsBoaHas pyHKUMK y = e***3 ymeeT BUA;
1) xex*+3 2) 2xe™*3 3) —2xe**34) (x% 4 3)e¥ *3

18

Tema 12. OudpchpepeHumnanbsHoe ucumcneHme PyHKLMN ogHON nepeMeHHON.
MpoussogHasa dyHkuMKM y = In(1 — x2) B TouKe x=2 paBHa:

1) ¥a; 2) -3/4; 3) 4/3; 4) -4/3

19

Tema 12. OQudpcpepeHumanbHoe ncumcneHme PyHKLMM ogHON nepeMeHHON.

n 1
Ve OT PYHKUMM Y = — PaBHa:




1)6/x%; 2)—6/x%; 3)6x*; 4) —6x*

20

Tema 13. NMpumeHeHne gucdepeHUnanbLHOro UCYMUCIIEHUA
®yHKkuMa y = f(x) onpeaeneHHa Ha npoMexyTke (-5;4). Ha puc. nsobpaxeH rpadumk dyHkumm y = f'(x).

vA

/\1\1 Z _45

A

=Y

Torga Touka MMHMMYMa Ha npoMexyTke (-5;4)

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

Cemectp 2

21

Tema 14. ®yHKUMKN OBYX U HECKOJNTIbKUX NepPeMEHHbIX.

1

Ob6nacTtb onpeaeneHns yHKUuKU Z = Tt

Dx2—y2>2920)x>+y2<93)x%2+y2>294)x*—y*>>9

22

Tema 14. ®yHKUMUN OBYX U HECKOJNTbKUX NepPeMEHHbIX.
Hantn grad(z)dyHkumm z = arctg(x + y) B T04ke (0; 0):

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

23

Tema 15. dkcTpeMyMbl (hyHKLMN ABYX U HECKOJNbKUX NEPEeMEHHbIX.
HaiiTn kpuTuyeckyto TouKy dyHKUMKU z = 2xy + x2 + y2.

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

24

Tema 16. HeonpegeneHHbIW MHTErpan U ero BblYMCreHue.
MHoxecTBO nepBoobpasHbix pyHKUMK f(x) = i—:? nmeeT BUA;
1) x+ In|x+ 1| + C; 2) x —7In|x+ 1|+ C;

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

25

Tema 16. HeonpeaeneHHbIN MHTErpan U ero BbIYMUCNEHue.
MHOXecTBO NepBoobpasHbix yHKkUMKM f(x) = Yx umeeT Bua:

) VxF+c, 22Vt +c, 3) VR4, 4)—%+C.

x2

26

Tema 16. HeonpeaeneHHbI UHTerpan U ero BbluMcreHue.

KakoB reoMeTpu4eckmin CMbICI onpeaeneHHoro nHTerpana oT dyHkumm y = f(x) B uHTepBane [a,b] B
[eKapToBOW CUCTEME KoopAnHaT?

1). AnuHa nuHnu y = f(X) B nHTepsane [a,b];
2). Mnowaak durypsl, orpaHM4eHHon nuHmen y = f(x) B uHtepsane [a,b];
3). CpegHee 3Ha4veHune pyHkumm y = f(X) B uHTepBane [a,b];

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

27

Tema 17. OCHOBHbIE Knaccbl MUHTErpUpyeMbIX (PYHKLUMNA.




MHoXecTBO NepBoobpasHbIX MYHKUMKN f(x) = sin? 3 x

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

28

Tema 17. OCHOBHbIE Knaccbl MHTErpupyeMbix (OYHKUUNA.

Kakon nHTerpan He BblpaxaeTcsi B afleMeHTapHbIX PYHKLUUAX?

1). f\/%dx; 2) [xe™’dx; 3)fe*dx; 4)fcos*2xdx

29

Tema 18. OnpeageneHHbIn nHTerpan. HecobcTBeHHbIe UHTErpanbI.

Kakon 13 npuBefeHHbIX HUXE MHTErpanoB SBMseTcs HeCOOCTBEHHbIM, ecnu dyHKUMS f(X) - HenpepbiBHA?

1). Jifedx 2) [ feoydx 3). [f(odx  4). [ f(x)dx

30

Tema 18. OnpeneneHHbIn nHTerpan. Heco6¢cTBeHHbIE MHTerparnbl.

n

oo [
Uemy paBeH nHTerpan f1 Txdx?

1) 1/8; 2) nHTEerpan pacxoguTcs; 3)0; 4)2

31

Tema 19. MpunoxeHnsa onpeageneHHOro UHTerpana.

Yemy paBHa nnowanb urypbl Ha pucyHke?

1). [, F@dx 2).J2(F () — p(0))dx 3). [, fF@)dx — [ p(x)dx 4). [} f(0)dx — [ p(x)dx

32

Tema 20. YucnoBble MHOXecTBa. MHOXeCcTBO KOMMNJEKCHbIX Yucen

Mogaysb KOMNIEeKCHOro Yucna z = 2 — 3i paBeH:

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

33

Tema 20. YncnoBble MHOXecTBa. MHOXeCTBO KOMMNJEKCHbIX Yucen
Ecrvm z, =1-1i;z,=4+1i,T0 z, - z, PaBHO:

1) 5+ 3i; 2)5-3i; 3)3—i;  4)3i

34

Tema 21. QudpchpepeHumanbHbie ypaBHeHUs1 NepBOro nopsiaka.

Kakoe 13 ypaBHeHUi1 He siBNseTca auddepeHUnanbHbIM YypaBHEHUEM C pa3fensioLLMIcs NepeMeHHbIMN?
d
1) Jy? + 1dx = xydy; 2) 2= () gO);

3) ¥y +p(x) -y =g); 4) d7y=ctgxdx

35

Tema 21. QudpchpepeHumanbHbie ypaBHEHUs1 NepBOro nopsiaka.




" d
06wt nHTerpan andgepeHUnansHOro ypasHeHNs y—f = xdx vmeeT BuA;

1 L 2+C 2 —x2+C 3 —x2+C4 L 2+
) y_z !)y_z ')y_z !) y_x
36 Tema 22. iIndchbepeHumanbHbIe ypaBHEHUS BTOPOro nopsiaka.
OudpdepeHumnanbHbIM ypaBHEHNEM BTOPOro Nopsaka ABnseTcs:
dy
1)ya —yitgx = x;2)4y" — 3y’ = 5e%; 3)4y” —3y" + 2y = 5e%; Dx?y? —2xy+1=0
37 Tema 23. IluHenHble auddbepeHUManbHbIe ypaBHEHMA BTOPOro nopsgka.
[aHo 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;, Dk*’—k—-6=0
38 Tema 24. Yucnosble pagbl.
Kakon n3 gaHHbIX psiaoB SBNSETCS CXOAALWMNMCS:
BT SR U
DO S-TON -1
n=1 n=1 n=1 n=1
39 Tema 24. Yncnossble pagbl.
[nsa kakoro U3 cneaywoLmx psagoB BEpHO yTBepxaeHue: ecnn  limu, = 0 psg JOCTOBEPHO CXOAUTCS:
n—-oo
1 i( 1)n1.2 51.3 i 1 " - 3n
) DT =)
n=1 n=1 n=1 n=1
40 Tema 25 ®yHKUMOHaNbHbIE pAabI
Sn+1
BbluncnuTb pagmyc cxogmMmocTum psiga z X,
n=1 1/ 2n
1) V2;2) 2, 3) (-V2;V2); 4) V2
41 Tema 26 dnemeHTbl TEOPMU BEPOATHOCTEN
B kopobke nexaT 5 kpacHbIX U 7 CMHUX LapoB. Hayrag wasnekawT gga wapa 6e3 Bo3spalleHus. Hangute
BEPOSATHOCTb TOrO, YTO 06a Wwapa 6yayT KpacHbIMMN.
1) 25/144 2) 10/66 3)10/132 4)5/12
42 Tema 27. OCHOBbI MaTeMaTU4eCKOMN CTaTUCTUKM.

YUT0 Ha3bIBaOT reHepanbHOW COBOKYMHOCTbLIO B CTATUCTUYECKOM UCCea0BaHNN?
1) CoBOKYMHOCTb BCEX BO3MOXHbIX 3HAYEHWI CIy4anHOW BEMMNYMHBI

2) CoBOKYMHOCTb 3fIEMEHTOB, MO KOTOPbIM NPOBOAUTCS NCCNeaoBaHWe

3) CoBOKYNHOCTb CNy4anHO OTOOPaHHbIX 3N1IEMEHTOB 13 OOLLEN rpynnbl

4) COBOKYMHOCTb BO3MOXHbIX OLLUMOOK U3MEPEHUIA




MpunoxeHue 2
pabouyen nporpammbl SUCLUMNITNHBI MaTtematuka

HaumeHogaHue aucuunnqu/
no HanpasneHuio noarotoBkn: 20.03.01 TexHocdepHas 6e3onacHOCTb
HammeHoBaHue Ol (npodung): Bce npodumnu
5.2.3 TunoBble NPaKTUKO-OpPUEHTUPOBaHHbIE 3adaHusA (3agaym, Kemcbl)
Ne n/n | YcnoBus TMNOBbIX NPaKTUKO-OPUEHTMPOBAHHbIX 3a4aHni (3agad, Kenmcos)

Cemectp 1

1 Tema 1. MaTpuubl U onpegenuTenu.

OaHbl aBe matpulpsl A = (é i) mB= (_11 i)

Tpebyetca Havitn C = A - B — 2A.

2 Tema 2. CucteMbl NIMHEMHBbIX anredbpanyeckux ypaBHeHUN.

Cwnctema TpéX NMMHENHbIX yPaBHEHWUI C TPEMSI HEM3BECTHBIMW X1, X2, X3 3a4aHa pacLUMPEeHHOW MaTpuuen
1 2 1|4
(3 -5 3 1).

8

2 7 -1
TpebyeTcsa: 1) 3anucaTb CUCTEMY B KAHOHUYECKOW (hOpMe (B BMOE CUCTEMbI YPaBHEHUI),

2) HaWTK peLleHne 3TON CUCTEMbI METOLOM MOSTHOrO UCKIOYEHUS,

3) pewnTb 3Ty Xe cuctemy no gopmynam Kpamepa.
3 Tema 3. BekTopbl.

HaHbl BepwuHbl nupamugbl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npnyém Toukn A, B, C -
BEPLUMHbLI €€ OCHOBaHWS.

CpeacrtBamu BEKTOPHOW anrebpbl HauTK:

1)  BEKTOpbl C HAYanoMm B TOYke B 1 KOHLOM B OCTarnbHbIX BEPLUMHAX MMPaMUAbI;
2) ONWHY N HanpasngawLLMe KocUHyCcbl Bektopa BC,
4 Tema 4. BekTopbl. [lponsBegeHns BEKTOpOB

HaHbl BepwnHbl nupamuabl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npu4yém Toukun A, B, C -
BEPLUMHbI €€ OCHOBaHMWS.

CpeacrtBamu BEKTOPHOW anrebpbl HauTK:

—

ckansipHoe NpousseaeHne BekTopos BC n  BQ;

)
2)  yron ¢ mexay pébpamn BC u BQ;
3)  BeKTOpHOe npoussegeHue BekTopos BC U BA;
4)  nnowagb OCHOBaHWS NUpaMUabl;
5) o06bEém nupamuabl.
5 Tema 5. MeToa KoopAMHAT Ha NITIOCKOCTHU

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

Hantu gnuHy BbicoThl h, npoBea&HHOM 13 BepLUuMHbI C.

6 Tema 6. Npsimas Ha NOCKOCTH.

TpeyronbHuk ABC 3agaH csonmm BepumHamm: A(5,7);B(8,4)C(3, —3).
HanTtu: 1) ypaBHeHue ctopoHbl BC (B oTpe3kax Ha ocsix),

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

3) yron ¢ mexay ctopoHamu BC n BA,

4) ypaBHeHne meguaHbl BM (c yrnoBbiM KOS MULMEHTOM),

5) ypaBHeHue BbicOTbl AK (C yrnoBbiM KOadhprLMEHTOM),

6) ypaBHeHMe npsimon L, npoxoasien yepes Touky C || BA,




Tema 7. KpuBble BTOpOro nopsigka.

Ykasatb Tvn KpVIBOVI BTOPOro nopsanka, HanTh ee napamMmeTpbl, COeNaTb YepTex:

(x+5)2 2
2r Y - .
16 9

Tema 8. NMnockocTb B NpocTpaHCTBe

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

Hantu:

1) ypaBHeHue nnockoctu (ABC);

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

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

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

Tema 9. Npsamana B npocTpaHCTBe

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

Hantu:

1) ypaBHeHue npsamon (AB) B kKaHOHMYECKOW hopME;

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

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

10

Tema 10. BBegeHre B MaTeMaTU4eCKUI aHanNus.

log,(x—1)
x-3 :

Havitn obnactb onpegenenns pyHkummn y =

11

Tema 11. NMpeaen cdyHKLUUN

Bbluncnntb npeaernbl, He NOoJb3yACh NpaBUiioM Jlonutans:

3,2%
x°+3

1) lim ;

) x-1 Vx+8'

. 3x%-1 , x2-x-6 . €0S3X—COS 4x
2) lim——;3) lim ———; 4) lim————
x—00 5X%+2x x——2 X*+7x+10 x—0 xsin3x

12

Tema 11. NMpegen cdyHKUnM
HainTtu Toukm paspbiBa pyHKUMK. [TOCTPOUTL YepTEX.
X, x <=2

y=44—x% -2<x<0.
4 —x, x>0

13

Tema 12. OQudbcpepeHumnansHoe ncumcneHne PyHKLUN ogHON NepeMeHHOM.

Monb3ysck dopmynamu anddepeHUMpoBaHns, HaTU NPOU3BOAHbIE CREeAYOWMX (PYHKLNA:

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

14

Tema 13. NMpumeHeHue anddepeHUManbLHOro UCHUCTIEHUS.

Hantn npegensl, ncnonbays npasuno Jlonutans:

. 1+4x—x* . 1-cos2x
1 — 2. lim——=;

x—00 X+3x24+2x%’ x>0 1—cos 3x’

3. lim X 4. lim(x+1) e ™.

x—-+0 Insin 5x’ X0

15

Tema 13. NMpumeHeHue anddepeHUManbLHOro UCHUCTIEHUS.

HainTu nHtepsarnsl MOHOTOHHOCTU M 3KCTPEMYMbl DYHKLUMKU Y = x> — 3x% — 9x — 12

16

Tema 13. NMpumeHeHue anddepeHUManbLHOro UCHUCTIEHUS.




Hait HanGonbluee 1 HanMeHbluee 3HadyeHne yHKuMn vy = x3 —3x2 — 9x + 35 Ha oTpeske

[-4; 4].
Cemectp 2
17 Tema 14. PyHKLMUN ABYX U HECKOJNIbKUX NEPEMEHHbIX.
=In% [okasats,uto Z.-x+Z.y=0
z 5 ) P 2y y .
18 Tema 14. PyHKLMUN ABYX U HECKOJNIbKUX NEPEMEHHbIX.
. ou 1 - > z2
Hantn gradu wu 5, B TOuke Mo(l;g;—l), ecm | =0M,, u= 7+xz.
19 Tema 15. dkcTpemMyM (PpyHKLMN HECKOJNTBbKUX NepeMeHHbIX.
Haittn akcTpeMyMbl pyHKUMN  z = 2x — 2y — x% — y2.
20 Tema 15. dkcTpemMyM (PyHKLMN HECKOJTbKUX NEepeMeHHbIX.
Haitn HanGonbluee 1 HanMeHbllee 3HaYeHns yHKUMU z = x% + 2y% + 1 B 3aMKHyTOM obBnacTy,
orpaHnyeHHoun ocamm 0x, Oy n npsimon x+y=3.
21 Tema 16. HeonpepgeneHHbIN MHTErpan v ero BblYncrieHue.
BbiumcnuTb uHTerpan: [(x* + e*)dx
22 Tema 17. OCHOBHbIE KIacCbl MHTErpupyeMbIx (PyHKUUM
Bblumcnnts: 1 feamgm dx; 2. (x+De*dx; 3[4
: . oz 4% J(x e*dx; J e 4%
23 Tema 18. OnpeaeneHHbIn uHTerpan. Hecob6cTBeHHbIe MHTErpanbl.
2
Bbluncnnts [ Inx dx
24 Tema 19. lNMpunoxeHns onpeaeneHHOro NHTerpana.
Bbluncnutb nnowanb ourypbl, OrpaHNYeHHOW NUHUAMU
y=x-1%*ny=5-—x2
25 Tema 21. OudbcpepeHumnanbHbie ypaBHEHUS NepPBOro nopsaka.
Haiitn obwuin uiterpan ypasHenust ydx + (1 + x*)dy = 0.
26 Tema 21. OudbcpepeHumnanbHbie ypaBHEHUSI NEPBOro nopsaka.
Hantu peleHuve ypasHeHns: y' — %y = x Y[OBIeTBOPSAIOLLEE Ha4arbHbIM YCIOBUAM V=1 =2
27 Tema 22. OudbcpepeHumnansHbIe ypaBHEHUSI BTOPOro nopsigka.
Haitu yacTHoe pelueHue ypaBHeHust (1 + x2)y” — 2xy’ = 0, yaoBneTBopsioLlee HayarbHbIM YCIIoBUAM
V=1 =0y |4y = 1.
28 Tema 23. JlnHenHble guddepeHumanbHble ypaBHEeHUs1 BTOPOro nopsigka.
HanTu yacTHoe pelleHne ypaBHeHUS, yOOBMNEeTBOpPSOLLEee Yka3aHHbIM HayYarnbHbIM ycrosusam: — y" — 5y’ +
4y =0, Yk =5 y'ly-0=8
29 Tema 23. JlnHenHble auddepeHumanbHble ypaBHEeHUs1 BTOPOro nopsigka.
Hantu obuwee peweHne ypaBHeHns y" —3y' + 2y = (34 — 12x)e”™
30 Tema 24. YucnoBble psAabl.
" o nt_ 1 2! 3! n!
ccrnegoBaTtbh CXOAMMOCTb psaa neiz =gttt o+
31 Tema 24. Yucnossble psaabl.
WcecneposaTtb cxoaMMocCTb paaa o (=D % = MT3 - lnT4 +..+(—=1)1! % +...
32 Tema 25. PyHKLMOHaNbHbIE pAAbI
A [e<] 1 n _— l l 2 i 3 1 n
Haiit uHTEepBan n pagnyc cXoguMocTu psga Yoy mn X =3 toxt X +...+n(n+2)x +...
33 Tema 25. dyHKLUMOHaNbHbIE pAAbI
1-e~%*
Pasnoxutb B psig pyHKUMKO y = =
34 Tema 26. dnemeHTblI TEOPUM BEPOATHOCTEN




BeposiTHOCTV nonagaHus B Lenb Npu cTpenbbe nepBoro 1 BTOPOro OpyAuid COOTBETCTBEHHO paBHbI: p1 = 0,7;
p2 = 0,8. HaiiTn BepoATHOCTbL NnonagaHus npu ogHom 3anne (13 obomx opyauin) xots 66l 0OOHUM U3 OpYAMNA.

35

Tema 27. OcHOBbI MaTeMaTU4eCKOMN CTaTUCTUKU

[nsa nvetowencsa BeIGOPKM 3Ha4YEHUI Xi cnyyanHomn sBennyunnel X 12, 15, 14, 10, 18, 21, 17, 13, 16, 15, 19, 14,
22, 18, 20 - HaNTW TOYEYHbIE HECMELLEHHbIE OLEHKN HEN3BECTHbLIX MaTEMaTUYECKOro OXMAAHNSA 1 aucnepcmm
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