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1 BBEQEHME K PABOYEW NPOrPAMME OUCLMMNIIUHBI

1.1 Uenb pucumnnuHbl: CdhopmupoBaTb KoMmneTeHumn obyuvatoulerocs B 06nactu MCMofb30BaHWUS OCHOBHbIX
MaTeMaTU4YeCckux 3aKkOHOMEPHOCTEN U NPYMEHEeHNsT MaTemMaTUYeckux Mogernen B NpodeccMoHansHON AeaTenbHOCTU. Takke
cnocobcTBoBaTh (POPMUPOBAHUID KOMMETEHLIMIA, ANsi YCNELHOoro OBnaAeHusi KOTOpPbIMU HEOBXOAMMO YMEHWEe NOrnyecku
MbICMIUTb U FPAMOTHO M3naratb CBOW MbICIIN.

1.2 3agaum AUCUUNNUHBI:

* O3HaKOMUTb CTyJEHTOB C OCHOBaMW MaTeMaTUYeCKUX 3HaHWN, HeoOXOOMMbIX Ofsi peLUeHUs1 TEOPEeTUYECKUX U
NpUKNagHbIX 3a4ay B pa3nuyHbIx 06nacTsax 4esTenbHOCTY;

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

* MpuBNUTL CTyAEHTaM OCHOBHblE HaBbIKM UCMOMb30BaHNS y4ebHOM 1 CNpaBOYHOW NuUTepaTypbl N0 MatemaTvike, a
Takke No AUCUMNIMHaM, B KOTOPbIX MPUMEHSIIOTCS MaTeMaTUieckme MeToabl;

* [oaroToBUTL CTYAEHTOB K NPaKTUYECKOMY NPUMEHEHUIO NOMYYEHHbIX 3HAHWA;

1.3 TpeboBaHuA K NpeaBapuTeNbLHOM NOAroToBKe Ooby4aloLllerocs:
MpenBapuTenbHasi NOgroToBKa nNpegnonaraeT co3gaHne OCHOBLI A1 POpPMMPOBaHMSA KOMMNETEHLUMNIA, YKa3aHHbIX B M.
2, Npy U3yYEHUM OUCLIUMNIIUH:

OucumnnuHa 6asvpyeTcs Ha KOMNEeTEHLMSAX, CDOPMUPOBAHHLIX HA NpeablayLem ypoeHe obpasoBaHus

2 KOMMNETEHUMUN OBYYAIOLWLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLIUMIINHDI

OlK-1: CnocobeH yunTbiBaTb COBPEMEHHbIE TEHAEGHLUN Pa3BUTUA TEXHUKM U TEXHONOINMN B obnactu
TexHoccepHON 6e30NacHOCTU, U3MEPUTENTBLHOWN U BbIMUCNIUTENIbBHOW TEXHUKU, MHPOPMaLIMOHHbLIX TEXHONOIMIA NpuU
pelleHUM TUNOBLIX 3a4a4 B obnactu npodeccuoHanbHON AeATeNIbHOCTU, CBA3aHHOW C 3alUMTON OKpYXXatoLuemn
cpenbl n obecnevyeHneMm 6e30NacHOCTU YeNOBEKa;
3HaTb: OCHOBbI AU EPEHUMNANBHOIO N MHTErpanbHOro ncuucneHus, anddepeHumnanbHbIX YpaBHEHWUNA, TEOPUN BEPOATHOCTEN

N MaTemaTn4eckon CTaTUCTUKN

YMeTb: NpoBoANTL aHanu3 yHKUNUA, peluaTb OCHOBHbIE 3a4a4un TEOPUN BEPOSITHOCTM U MaTeMaTUYEeCKo CTaTUCTUKK, peLlaTb
ypaBHeHNs ©n cuctembl AuddepeHumnanbHblX YpaBHEHUA MPUMEHUTENbHO K peanbHbIM Mnpoueccam, MNPUMEHHATb
MaTeMaTU4YecKMe MeToabl NPy peLLEHN TUMOBbLIX NPOdECCUOHANBHbIX 3a4ay

BnapeTb: ocHOBaMu byHAaMEHTANbHbIX MaTEMATUYECKNX TEOPUI N HABbIKAMW MCNOMb30BaHUSA MaTEMaTMYECKOro annapaTa;
MEeTOf4aMun cTaTucTnyeckon o6paboTkm nHdopmaLmm

3 PE3YNIbTATbI OBYYEHUA NO ANCUUNNUHE
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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 0
anrebpanyecknx ypaBHeHun. Cuctembl Tpex
NNHENHbLIX YpPaBHEHUI C TpeMS
HensBeCTHbIMK, hopMynbl Kpamepa, metoq
NMONHOro UCKMoYeHus. MNpakTuyeckne 2 4 15 un
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)

K
2 4 15,75 ©.




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)

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

nn

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)

14

Pasgen 5. BeBegeHne B matemMaTU4eckun
aHanus

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)

0,43




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.
(PewweHune 3agay)

Pasgen 6. QuddepeHumanbHOe ncHncrneHne
PYHKUUN OQHOW NEpEeMEHHON

Tema 12. JuddepeHumanbHOe ncuncrneHmne
dyHKUUKM ogHon nepemeHHon. OnpeaeneHne
NPON3BOAHOW U €€ reOMEeTPUYECKNIA CMbICTT.
Mpasuna gudpdepeHuymposaHms. Tabnuua
npoun3BoAHbIX. [1pon3BoaHas CrnoXxHon
dyHKuuK. MNMpon3BoaHbIE BbICLLIMX MOPSOKOB.
Onpegenexue, NpaBuIio BbIYMCIEHUS.
Onpepnenenuve guddepeHumana n ero
reoMeTpU4ecKnii CMbicr. VIHBapnaHTHOCTb
dopm nepsoro guddepeHumana.
OnddepeHumansl BbICLLUNX NOPSLKOB.
MonoxeHune K NpUBAMXXEHHbIM BbIYUCIIEHUSAM.
MpakTuyeckune 3aHATUA: BblumcneHne
NPOn3BOAHbIX PYHKUMIA. [IpuMeHeHne
anddepeHumana dyHKUUN K NPUBNMKEHHBIM
BbluyMcneHusam. (PewweHve 3agay)

11

OK

Tema 13. lNMpumeHeHne anddepeHunanbHoro
ncumcneHuns. OCHOBHbIE TEOPEMBI
anddepeHymansHoro ncuucnexus. MNMpasuno
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)

WUtoro B cemecTpe (Ha kypce ana 3A0)

10

nn

KoHcynbTaumm n npoMexyToyHas aTTectaums
(3auer)

135,75

Pasgen 7. ®yHKUNN HECKOMNBbKUX NEePEMEHHbIX

Tema 14. OyHKUUN OBYX N HECKOMNbKUX
nepemeHHbIX. OCHOBHbIE onpeaeneHus.
MpupalleHre dyHKUMN. HYacTHble
NPoOn3BOAHbIE, YAaCTHbIE U NOJHbIN
anddpepeHuyman dyHKLUUN MHOTUX
nepemeHHbIX. [1pakTuyeckne 3aHATUS:
BbluncneHme YacTHbIX NPOM3BOAHbIX
dyHKunn. NpumeHeHne NomnHoro
anddepeHuymnana QyHKUNA MHOMMUX
nepemMeHHbIX Ang pelweHns 3agau. (PewweHne
3agauv)

OK




Tema 15. IKCTpPEMyMbl YHKLUMM OBYX U
HECKOJTbKMX NnepeMeHHbIX. OCHOBHbIEe
noHATUA Heobxoaumble 1 JoCTaTOYHbIE
YCIOBMS CyLLLECTBOBaHNS SKCTPEMYyMa
YHKLUMKN OBYX NepeMeHHbIX. MpakTuyeckue
3aHATUSA: HaxoxaeHue akCTpemMyMoB
YHKUUN MHOTMX NnepemMeHHbIX (PewweHne
3agauv)

Pasgen 8. HeonpegeneHHbl nHterpan

nn

Tema 16. HeonpegeneHHbI nHTerpan u ero
BbluMcrneHue. NepBoobpasHas u
HeonpeaeneHHbIn nHterpan. CeoricTea
nepsoobpasHon. CeoncTea
HeonpeaeneHHOro UHTerpana, BoelTeKarLme
13 onpeaenexHus. JInHenHble CBOMCTBA.
Tabnuua nHTerpanos. NMpakTuyeckne
3aHaTus: NpumeHeHne Tabnuubl ans
BbIYMCMNEHUSA MPOCTENLLINX MHTErParioB.
(PewweHne 3agay)

Tema 17. OCHOBHbI€ KIlacCbl MHTETPUPYEMbIX
dyHKUnn. OCHOBHbIE METOAbI
WHTErpMpoOBaHns: METOAbl 3aMEHbI
nepemMeHHOn, MeTOA MHTErPUPOBaHNS NO
yacTaMm, MeTo pasfnoXeHns Ha NpocTenLmne.
CrangapTHble 3ameHbl. [pakTuyeckue
3aHATMS: [pMeHeHe MeToa0B 3aMeHb!
nepemMeHHOMn, UHTErPUPOBaHUA MO YaCTAM U
MeToa pasfoXeHnsa Ha npocTenwimne ansi
BbIYMCMNEHUSA HEONpeaeNeHHbIX UHTErpanos
(PewweHune 3anay)

Pazgen 9. OnpegeneHHbIN UHTErpan

nn

Tema 18. OnpeaeneHHbIn nHTerpan.
HecobcTtBeHHble nHTerpansl. OnpegenexHne
onpefeneHHoro nHTerpana, ero CBoMcTea.
JInHelnHble cBOWCTBa onNpeaeneHHoro
WHTerpana. VIHterpan ¢ nepeMeHHbIM
BepxHUM npegenom. ®opmyna HetloToHa-
JlenbHuua. Metoabl BblMUCNEHUS
onpegeneHHoro nHTerpana. HecobcTBeHHbIE
uHTerpansl. lNpakTuyeckme 3aHATUS:
BbluncneHne onpegeneHHoro HTerpana.
(PewweHwne 3anay)

Tema 19. NpunoxeHusa onpegeneHHoro
uHTerpana. lNMpunoxeHns onpegeneHHoro
WHTEerpana K 3agadam reomeTpuu:
BblYMCIEHNE MIOLaaer Nnockmx duryp,
06bemMoB Ten nepeMeHHoro ceveHms. O6bem
Tena BpalleHus. [NpakTnyeckme 3aHATUS:
lMpumeHeHne onpegeneHHOro nHTerpana Ans
peLleHNs NpaKkTUYecknx 3adad. (pelieHne
3agauv)

Pasgen 10. dudpdepeHumnansHble ypaBHeEHUS
n psagbl

Tema 20. YucnoBble MHOXECTBA, OCHOBHbIE
BuAbl. MHOXXECTBO KOMMIEKCHbIX Yncen,
[EeNcTBUSA C KOMMITEKCHBbIMU YMCIIaMM.




Tema 21. JuddepeHumansHble ypaBHEHUSA
nepsoro nopsigka. OnpegeneHuve
anddepeHLmansHOro ypaBHeHUs NepBoro
nopsigka. OnpeneneHue peLueHus.
HavanbHble ycroBusi. OCHOBHbIE BUAbI
andpepeHymanbHbiX ypaBHEHUI: ypaBHEHUS
C pasgeneHHbIMY 1 pasaensoLwmMMmcs
nepemMeHHbIMU, MMHENHbIE, OAHOPOAHbIE.
lMpakTnyeckue 3aHatus: PeweHne
anddepeHymnansbHbIX ypaBHEHWUA MEPBOroO
nopsigka. (PelwweHune 3agay)

Tema 22. JuddepeHumansHble ypaBHEHNUS
BTOpOro nopsigka. OnpegeneHue peLleHus.
HayanbHble ycrnosus. Teopema
CYLLLECTBOBaAHWS U €0MHCTBA PELLEHUS.
Cnyyaun, gonyckatoLme NoOHWKeHUs nopsiaka.
MpakTnyeckue 3aHsaTus: PeweHne
anddepeHumanbHbiX ypaBHEHUI BTOPOro
nopsiaka, ONyCKalLmne NOHWKEHne
nopsigka. (PelweHne 3agay)

Tema 23. JluHenHble guddepeHumnansHble
ypaBHEHUS BTOPOro nopsaka. JinHenHole
OZHOPOAHbIE N HEOQHOPOAHbIE
anddepeHumnanbHble ypaBHEHMS BTOPOro
nopsigka. Teopembl 0 CBOMCTBaX PELUEHUN.
Teopembl 06 06LEeM pelieHnn. YpaBHeHUS
BTOPOro Nopsiika ¢ NOCTOSIHHBIMU
KoadhdpumumeHTamun. MeTtoabl pelueHmns
NNHENHbIX YPaBHEHNU C NOCTOSIHHBIMU
KoadhumumeHTamu. MNpakTnyeckne 3aHATUSA:
PelueHune nuHenHbix anddepeHumnanbHbIX
YPaBHEHU BTOPOro Nopsiaka ¢ NOCTOSAHHLIMU
koacpbmumeHTamn (PelweHve 3agav)

Tema 24. Yncnossle pagel. Onpegenexuve
yncrosoro psiga. Heobxogmmeln NnpusHak
cxogmmocTu. MNpasnna gencTems ¢ psgamu.
Psagbl ¢ nONoXuTenbHbLIMK YneHamu.
Mpu3Hakm cxognmocTn. 3HakonepeMeHHbIe
psagbl. Teopema JlenbHuua anga
3HakoudepegyoLwmxca psaos. MNpaktuyeckme
3aHATUNA: MiccnegosaHme Ha CXOANMMOCTb
3HaKOMNONOXNTESNbHbBIX YNCMOBLIX PSO0B.
lMpumeHeHue Teopemsbl JlenbHuua ons
nuccnegoBaHus 3HakodepeayLmxes paaos
Ha cxoammocTb. (PelwweHune 3agad)

Tema 25. ®yHKUMOHaMNbHbIE PSAAbI.
CreneHHble pagbl. OnpegeneHne CTeNeHHoro
psga. ObnacTb CXOANMMOCTU CTENEHHOIO
psaa. Teopema Abens. Paguyc n nHtepsan
cxogmmocTu. Pagel Tennopa n MaknopeHa.
lMpakTunyeckme 3aHaTMSA: HaxoxaeHue
paguyca u nHtepaarna cxogumMocTu
cTeneHHoro paga. PasnoxeHue yHKUMM B
pag Tennopa n MaknopeHa. (PeweHune
3agauv)

Pasgen 11. OcHOBbI TEOPMM BEPOSTHOCTEN U
MaTeMaTN4eCKon CTaTUCTUKU

10

ra

Tema 26. dnemMeHTbl TEOPUN BEPOSATHOCTEN

Tema 27. OcHOBbI MaTeMaTUYeCKon
CTaTUCTUKK

18

WUtoro B cemectpe (Ha kypce anga 3A0)

17

a3

KoHcynbTauumn n npoMexyToyHasa attectaums
(Ok3ameH)

34 51

104

2,5

24,5

Bcero koHTakTHas pab6ota u CP no
AUCLMNNUHe

167,75

264,25




4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOG npoekTnpoBaHune y‘-leGHbIM nriaHoM He npeayCMOTpEeHO

5. ®OH[ OLEHOYHbIX CPEACTB ONA NPOBEOEHUSA MPOMEXYTOYHOM ATTECTALUN
5.1 OnucaHue nokasartenen, KpUTepUEB U CUCTEMbI OLLEHUBAHUSA Pe3ynbTaTOB 00y4YeHus

5.1.1 NokasaTenu oueHNBaHUA

Ko HanmeHoBaHWe oueHOYHOro
MokasaTenu oueHnBaHuA pesynbTaToB 0b6ydeHus
KOMNeTeHunn cpenctea
PackpbiBaeT MeToAbl MaremaTU4eCcKoro aHanmsa n MogenmpoBaHus.
onKk-1 PewaeT TnnoBble 3agayn, CBA3aHHbIE C OCHOBHbIMUM pasaenamn usnkm
N XxuMmnn. HaxoguT KONMYECTBEHHbIE COOTHOLUEHNS AN peLleHnst
npodeccmnoHanbHbIX 3agau.

5.1.2 Cuctema u KpuTepum oueHMBaHUSA

KpuTtepum oueHmBaHmsa ccbopMmnpoBaHHOCTN KOMNETEHLNN

LWkana oueHnBaHns

YcTHOe cobecenoBaHune

MncbmeHHas paboTta

MonHbIN, ncyepnbiBaOLWUN OTBET, ABHO
OEMOHCTPUpPYOLLMIA rNyOoKoe NOHUMaHNe
5 (oTnnyHO) npeameTa 1 LUMPOKYHO 3pYAMLMIO B
oLeHnBaeMon obnactu. Kputnueckun,
OopuUrMHarnbHbIN Noaxon K MaTepuany.

CTaHOapTHbIN.

OTBET NOMHbIA, OCHOBAHHbLIN Ha
npopaboTke Bcex 0bsi3aTeNbHbIX

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

3 (yooBneTBoOpuTENbHO)

OtBeT BOCnpon3BoANUT B OCHOBHOM TOJ1bKO
NeKUMOoHHble MaTepuharnbl, 6e3

camocTosiTeNnbHOM paboThl C
pekoMeHAO0BaHHOM NMTepaTypoun.
[eMOoHCTpMpyeT NoHNMaHue npegmeTta B
uenom, 6e3 yrnybneHus B getanm.
MpUCYTCTBYIOT CYLLIECTBEHHbIE OLLIMGKU 1nn
npo6enbl B 3HAHMSAX MO HEKOTOPLIM TEMaM.

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
MOMOLLM 3k3ameHaTopa. HesHaHve

2 (Hey[oBnNETBOPUTENLHO) | 3HAYMTENBHOM YacTu NPUHLMNUANLHO
BaXXHbIX 31IEMEHTOB AUCLMMNIUHDI.
MHoroumcneHHble rpybbie owmnoKu.

3ayTeHo

[leMOoHCTpMpyeT NOHNMMaHue npeamMeTa B
uenom, 6e3 yrnybnexus B getanm.

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomoLun sk3ameHaTopa. HeaHaHue

He 3auTteHo 3HaYMTENbHOM YacTW NPUHLMMNANBHO
BaXHbIX 3MIEMEHTOB AUCLUMIUHBI.
MHorouncneHHble rpybbie owmnbkm.

5.2 TunoBble KOHTPOJIbHbIE 3aA4aHNA UNTN UHbIe MmaTepuanbl, Heo6xoauMbIe ANA OLUEHKU 3HaHUMN, YMeHVIVI,

HaBbIKOB U (MNN) onbiTa AEATENbHOCTU
5.2.1 MNepeyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n | dopmMynnpoBKM BONpocoB
Cemectp 1

MpMeHeHnsa NOHATUA NPOM3BOAHOM ANS UCCNegoBaHUs CBOMCTB PYHKLMM:
0 Bo3pacTaHune u yobiBaHne OyHKLMM

1 [0 TOYKM IKCTPEMyMa
0 BbINYKNOCTb ee rpaduka
0 Toukn nepernba rpadumka
00 acuMnTOoThl (BEPTUKANbHbIE N HAKIOHHbIE)

2 Mpasuna Jlonutanga packpbITUs HeonpeaeneHHocTen

3 Teopembl Ponna u JlarpaHxa, nx reomeTpu4ecknin CMbICn




MpoussogHble 1 anddepeHLmnansl BbICLLNX NOPAOKOB

Mpeaen dyHkunn. Teopembl 0 Npegenax. PackpblTne HeonpeaeneHHocTen. 3amedaTtenbHble Nnpeaernsi.

KpuBble BTOporo nopsigka (3Nmmnc, OKpy>KHOCTb, runepGona, napabona), X KaHOHUYECKMe ypaBHEHUS,
CBOWICTBA, YEpPTEX.

Yron mexnay I'IpﬂMOVI M NNOCKOCTbH), YCNOBUA NX NapanniernibHOCTU U nepneHanKynAapHOCTU

4
5
6 MpoussoaHas, ee onpeaeneHne, reoMeTpUIECKUN N MEXAHNYECKUI CMbICTIbI, MPaBUna BLIYNCIEHNS
7
8
9

Mpamasn B npocTpaHcTBe. YpaBHeHWs1 NpsAMON B MPOCTpaHCTBe.

10 Yron mMexay nioCKOCTAMMN. Ycnosus napannenbHOCTU U nepneHankynapHOCTU naockocTemn

11 MnockocTb B NpocTpaHcTBe. PasnuyHble BUAbI YypaBHEHNS MITOCKOCTY.

12 MpsiMasa Ha nnockocTu. Bugkl ypaBHEeHU NpsMON.

BekTopbl B reomeTpmnyeckon 1 koopamHatHon goopmax. Onpeaenerne. CBoincTBa. [lencTeus Hag BEKTOpaMu.

13 CkansipHoe, BEKTOPHOE U CMeLLaHHOE NMpou3BeaeHUs BEKTOPOB. X reomeTpnyeckoe NpunoxXeHns.

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

15 Matpuubl n onpegenutenn. Onpegenenus. Ceonictea. [lenctenst Hag maTpuuamn. PackpbiTre onpegenntenen

BTOPOro 1 TpeTbero nopAaaKoB.

Cemectp 2

16 Pagbl Tennopa n MaknopeHa

dyHKunoHanbHble pagbl. CteneHHble pagbl. Obnactb cxogmmocTu. Teopema Abensa. Paguyc n nitepsan
CXOQUMOCTMW.

17

18 anSHaKVI CXOOANMOCTU 3HAKOMOJIOXKNTENbHbIX U 3HakonepeMeHHbIX pAaaos, abconTHasa CXo4MMOCTb.

19 Uuncnosble pagbl. Onpegenexune. Ceonctea. Heobxoanmblii Npu3aHak CXOAUMOCTW.

20 JInnenHble gnddepeHumnansHblie ypaBHEHNS BTOPOro nopsaka ¢ NOCTOSHHbIMU KO3 duUmMeHTamu

OunddepeHumanbHbie ypaBHeHUst NePBOro Nopsiaka, UX OCHOBHbIE BUAbI (C pa3aensoLmMMmcs 1

21 .
pasgeneHHbIMY NepemMeHHbIMU, NMHENHbIE, oaHOpoaHble). ObLee pelueHne n 3agada Kowwm.

KomnnekcHble uncna. Onpeaenerue. [JencTBms Hag koMnnekcHbiMu Yncriamm. ®opmyna Myaspa. dopmebl
3anMcy KOMMIEKCHOro Yncna.

22

23 MpunoxeHnsa onpeaeneHHoro HTerpana. BolumcneHune nnowanen nnockux uryp

24 Heco6cTBeHHbIe MHTErparnbl NepBoro U BToporo poaos. OnpegenexHne. CXoguMocTb.

25 OnpegeneHHbin nHterpan. Metoabl BelYMCNEHNS.

26 OnpepgeneHHbIn nHTErpan (onpegenexHne, CBONCTBA, Teopema o cpegHem). Popmyna HetoToHa — JlenbHuua.

27 HeonpeneneHHbit uHTerpan (onpegeneHne, CBOMCTBA, METOAbI BblYUCIIEHUS)

28 JKCTPeEMYM hYHKLMM ABYX NEPEMEHHBIX (HEO6XOANMOE N OCTATOYHOE YCIOBUS CYLLECTBOBaHUSI 3KCTpEMYyMa)

29 ®YHKUMK OBYX NepeMeHHbIX (onpefeneHune, Nnpeaen, HenpepbIBHOCTb)

5.2.2 TunoBble TeCcTOBbIe 3a4aHus

Tunosble TecToBble 3agaHns HaxogaTcs B [NpunoxeHum k gaHHomy P14
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHUA (3agayu, Kemchbl)

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

5.3 MeToau4yeckue matepuanbl, onpegensilowme npoueaypbl OLeHUBaHUS 3HAHUW, YMEHUN, BraaeHun (HaBbIKOB
M (MUNn) NpaKTU4eCKOro onbiTa AeATEeNbHOCTH)

5.3.1 YcnoBusa gonycka o6y4arollerocs K NpoMeXXyTo4yHOM aTTecTauum 1 Nnopsiaok NMMKBUAaLUmM akageMmnyeckomn
3a00MKEHHOCTHU

MpoBeaeHne NPOMEXYTOYHON aTTeCTaLMmn pernameHTMpoBaHO fokanbHbIM HOpMaTMBHBIM aktom CMGIMYMNTA
«[lMonoxeHue 0 NPOBEAEHNM TEKYLLETO KOHTPOIS YCNEBAEMOCTU 1 NMPOMEXKYTOYHOM aTTecTaumnm oby4daroLwmxca»

5.3.2 ®opma npoBeaeHUs1 MPOMEXYTOYHOMW aTTecTauuMm No AUMcumniuHe

YcTHas + [NMncbmeHHasn KomMmnbloTepHoe TecTupoBaHue NHasa

5.3.3 Oco6eHHOCTHN NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No gUcuunsimHe

* Ha nogroToBKy oTBOAMTCSH 45 — 60 MUHYT

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

* NCMONb30BaHNe BCMOMOraTenbHoW nuTepaTypbl (CNPaBOYHUKOB, KOHCMNEKTOB U TN.) HE NPeayCMOTPEeHo

* He JOoMycKaeTCsl UCMONb30BaHNe TEXHNYECKMX CPeacTB CBSA3N (MOBMMbHBIX TenedOoHOB, NNAHLIETOB U T.N.) U
Kakux 6bl TO HX BbINO UCTOYHNKOB MHPOPMaLMKN. HapylwumTensam gaHHOro NpaBuia BblCTaBNSAETCS OLeHKa
-«HEey0BMNeTBOPUTENBHOY.



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

ABTOp 3arnasue | M3paTtenbcTBo | oa nspaHna | Ccbinka
6.1.1 OcHoBHas y4yebOHas nutepartypa
JTnteun, O. B. Bbicluaa matemaTtuka. CraBponorb: https://www.iprbooks
JInHenHas anre6pa CTaBpononbCKui 2022 hop.ru/129574.html

rocynapCTBEHHbIN
arpapHbIn yHMBEpCUTeT

WHapesa, I". B. Bbicwas maTtemaTuka . https://www.iprbooks
Mocksa: An Nu Ap Megna 2023 hop.ru/132560.html

AbpamsiH, A. B. HenpepbiBHas maTemaTuka: https://www.iprbooks
Teopus 1 npakTuka. hop.ru/129101.html

Heonpep,eneHHble n

onpeaeneHHble UHTerpansl, PocTos-Ha-[loHy,

TaraHpor: MsgaTtenscTso

HecobCTBEHHbIE MHTErpansbl, 2022

yncnosble psabl, PYHKLMM tOxHoro chepepantHoro

HECKOIbKVX NEPEMEHHbIX, yHuBepcuteTa

anddepeHumnanbHble

YpaBHEHUS
6.1.2 lononHuTenbHaa yuyebHas nutepartypa
Konbuosa T.5., MaTtemartuka. Cankr-leTenbvor http://publish.sutd.ru/
Hepobosa C.®. AHanutnyeckasi reomeTpus CI'I6FYI'IE)I',D,yp ' 2023 tp_ext_inf_publish.ph

p?id=2023123

Hepobosa C.9., MaTtemaTtuka. Cankr-MeTen6vor http://publish.sutd.ru/
Konbuoea T.Bb. HeonpeaeneHHble n CHGFYI'IPI'ﬂyp ) 2023 tp_ext_inf_publish.ph

onpegeneHHble NHTerpanbl p?id=2023124
MateeeBa A.B., MaTtematuka c n VD http://publish.sutd.ru/
Kpbinos A.B. aHKT-] eTepoypr: 2022 tp_ext_inf_publish.ph

cneryntn p?id=2022106

6.2 NMepe4veHb NpocheccuoHanbHbIX 6a3 AaHHbIX U UH(POPMALUMOHHO-CMPABOYHbIX CUCTEM

1. TpeHaxep no BbICLIEN MaTeMaTuke [OnekTpoHHbI pecypc]. URL: http://e-math.ru
2. NHdopmaumoHHas cuctema «EgnHoe okHo goctyna Kk obpasoBaTenbHbIM pecypcamy [ONeKTpOoHHbIN
pecypc]. URL: http://window.edu.ru

6.3 Nepe4veHb NMULEH3UOHHOIO U CBOGOAHO pacnpoCcTpaHSAeMoro NporpaMmmMHoOro oéecneyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHne maTepmanbHO-TEXHMYECKOMN 6a3bl, HEOO6X0AMMOW ANA ocyLlecTBNeHUA o6pa3oBaTenbLHOro
npouecca no gucuunsvHe

AyanTtopus OcHalleHne

MynbTuMeauiiHoe obopyaoBaHue, crneumanusnposaHHas Mebenb, Aocka
JlekuymoHHas Y A PYA H P A
ayautopus

CneuunanuanpoBaHHas Mebenb, focka
Y4yebHasa aygutopus




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; 40

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 ) s 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 maTemMaTnyeckmm aHanums

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; 41

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. OudpcpepeHumanbHoe ncumcneHme 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. HeonpeneneHHbIN MHTerpan U ero BblunUCIeHue.
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 MHTErpupyembIiX (OyHKLUM.




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 aneMeHTapHbIX YHKLMAX?

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 sBnseTca auddepeHUmnanbHbIM YPaBHEHUEM C Pa3aensioLMUCs 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. AndchepeHumanbHbIe ypaBHEHUSI BTOPOro nopsigka.
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 psga 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 O0TOOPaHHbIX 3N1IEMEHTOB 13 O0OLLEN 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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