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1 BBEOAEHMUE K PABOYEW MPOrPAMME OUCLIUMIIUHbI

1.1 Uenb amcuunnuHbl: CchopmnpoBaTb KOMMNETEHUMM ODy4arolierocs B 06nactv MUCMONb30BaHUS OCHOBHbIX
MaTeMaTU4eCKNX 3aKOHOMEPHOCTEN N MPUMEHEHNA MaTeEMaTUYECKNX MOAENEN B NPOJECCMOHANbHON OEATENbHOCTU. Takke
crnocobcTBoBatb (POPMMPOBAHUIO KOMMETEHUUA, ONs YCMELHOro OBfafdeHusi KOTOpbiMM HEeOBXOOUMO YMEHUE fOornyecku
MbICIUTb U FPaMOTHO M3naraTb CBOW MbICIIN.

1.2 3agauv AUCLUNIIUHBL:

* O3HaKOMWUTL CTYJEHTOB C OCHOBaMM MaTeMaTUYeCKUX 3HAHWIA, HEOOXOAMMBIX ONS pelleHUs TEOPETUYECKMX U
NpUKNagHbIX 3a4ad B pasnunyHbiXx 06nacTax AesaTenbHOCTY;

» BocnuTtatb abCcTpakTHOE NOrMyeckoe MblLfIEHNE U YMEHWE CTPOro uarnaratb CBOU MbICIU;

* [pMBUTbL CTyAEHTaM OCHOBHbIE HaBbIKWM UCMOMb30BaHUSA y4eOHOM M CMPaBOYHON NUTepaTypbl Mo MaTtemMaTuke, a
TaKke No AMCUMNIIMHAM, B KOTOPbIX MPMMEHSAIOTCA MaTemMaTuyeckne MeToapl;

* [loaroToBUTEL CTYOEHTOB K MPAKTUYECKOMY NPUMEHEHMIO MOSYYEHHbIX 3HaHUN;

1.3 Tpe6oBaHus K NnpeaBapuUTeNIbHON NOAroTOBKe 00y4aloLerocs:
MpenBapuTenbHas NOAroTOBKa npeanonaraeT co3gaHue OCHOBbI AN (POpMUPOBaHMS KOMMNETEHLMI, YKa3aHHbIX B
n. 2, NpU N3y4eHUn OUCUUNINH:

OucumnnuHa 6asvpyeTcsl Ha KoMneTeHUUsX, chOpMUPOBaHHbIX Ha NpeablayLlem ypoBHe obpasoBaHus

2 KOMMETEHLUMN OBYYAIOLLErocA, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLIUMIINHDI

OlMK-1: Cnoco6eH y4ynTbiBaTb COBPeMeHHble TEHAeHLUN Pa3BUTUA TEXHUKN U TEXHONOrMM B obnacTtun
TexHoccepHOM 6e30MacHOCTU, U3MEPUTENTbHOW U BbIYUCITUTENTbHOU TeXHUKN, MH(POPMaALIMOHHbIX TEXHOJIOTMA Npu
pelleHMM TUNOBLIX 3a4a4 B o6nacTu npodeccuoHanLHOW AeATeNbHOCTU, CBA3aHHOM C 3alLMTON OKpYXKatoLyen
cpenbl n obecnevyeHneM 6e30NacHOCTU YerOBEKa;
3HaTb: OCHOBbl AudepeHLnansHOro U UHTErpanbHOro  UCYMCneHusl, AuddepeHLnanbHbiX  YPaBHEHUA, Teopun

BEPOSATHOCTEN M MaTEMATU4ECKOW CTaTUCTUKN

YMeTb: NpoBOAMTb aHanu3 (YHKUMIA, pellaTb OCHOBHbIE 3a4ayu TEOPUM BEPOSITHOCTM U MaTemMaTUYeCcKOW CTaTUCTUKK,
pewaTb ypaBHEHUSI U cucTeMbl AuddepeHumanbHbiX ypaBHEHUA MPUMEHUTENbHO K peanbHbiM MpoueccaM, NpUMEHSATb
mMaTtemaTuyeckue MeTOAbl MPY PEeLIEHUN TUNOBbIX NPOdEeCcCHoHanbHbIX 3aaad

BnapeTb: ocHoBaMu byHAaMeHTanbHbIX MaTeMaTU4eCKMX TEOPUA U HaBbIKaMU1 UCMOMb30BaHMSA MaTeMaTUYecKoro annapaTa;
MeTogamun cTatuctTmydeckon obpaboTkm nHopmMaLmm

3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNUHE

KoHTakTHas
paboTta

MHHoBAaU,

dopMmbl
3aHATUN

HanmeHoBaHWe 1 cogepxaHue pasaernos,
TEeM 1 y4eOHbIX 3aHATUIA

CcpP

Nex. Mp. | (4acsl)
(vackl) | (4achbl)

CemecTp
(kypc gna 3A0)

Pasgen 1. OcHOBbI NMHenHon anrebpbl

Tema 1. MaTpuupl 1 onpegenutenu.
MaTpuubl. CBorcTBa maTpuu,. [lenctens Hag
maTpuuammn. Onpegenutenu. Ceoncrtea
onpegenuTenen. lNpakTuyeckme 3aHATUS:
OevictBus Hag matpuuamu. Cnocobbl
nogcyeta onpegenvtenen. (PeweHne 3agav)

Tema 2. CncTeMbl IMHENHBIX
anrebpandeckux ypasHeHu. Cuctembl Tpex
NIMHENHbIX YPaBHEHUI C TPEMSA
HensBecCTHbIMK, hopmynbl Kpamepa, metog
NOJSTHOrO UCKNIYeHUs. MNMpakTnyeckmne 1 1 15 211
3aHATUS: PelleHne cuctem NUHenHbIX 1
anrebpanyeckux ypaBHEHUIA METOO0M
MOMHOrO UCKITIYEHNS, No hopmynam
Kpamepa. (PeweHune 3agay)

Pasgen 2. BekTopsbl

Tema 3. Bektopbl. OnpegeneHne BekTopa.
PaBeHcTBO BeKTOpOB. KonnmHeapHble 1
KoMnnaHapHble BekTopsbl. JInHenHble
onepauun Hag BekTopamu. MNMpoekumm
BEKTOpa Ha OCu KoopauHat. 3annce BekTopa
B popme npoekumii. basuc. MNpaktnyeckne
3aHaTMS: JInHeHble onepaumn Hag
BekTopamu. (PelleHune 3apay)




Tema 4. NponsseneHns BEKTOPOB.
lMponsseneHns BEKTOPOB, 3a4aHHbIX B
dopme npoekunii. CkanspHoe, CMeLLIaHHOE U
BEKTOPHOE NPOuN3BeAEHNS BEKTOPOB.
Onpegenexue, ceoncTea. NpakTuyeckne
3aHaTUA: NpyMeHeHns ckanspHoro,
CMeLLaHHOrO M BEKTOPHOIO NPOM3BEeAEHUN
BEKTOPOB ANS peLleHn NpUKnagHbiX 3agad.
(PeweHve 3agad)

Pasgen 3. AHanuTnyeckasi reomeTpus Ha
MAOCKOCTH

15

rA

Tema 5. MeToq koOpAMHAT Ha NMIOCKOCTH.
CuctemMbl KOOpAMHAT Ha MIIOCKOCTH,
OCHOBHble 3agauun. Npeobpa3oBaHMs CUCTEM
KoopauHar. [pakTuyeckmne 3aHATUS:
lMepexoabl B cuctemax koopauvHaT. (PelleHne
3agauv)

Tema 6. MNpamasn Ha nnockocTn. OCHOBHbIE
YpaBHEHUSA NPAMON. YTon Mexay npsmMbIMu.
Ycnosusa napannensHoCTu 1
nepneHanKynspHOCTU NPSMbIX.
MpakTnyeckue 3aHaTtus: NpumeHeHne
OCHOBHbIX YpaBHEHUI NMPSAMON NS peLleHuns
3agaud. (PeweHne 3agav)

15

15

Tema 7. Kpusble BTOpOro nopsaka.
OkpyXHOCTb, annunc, rmnepbona, napabona,
NX KaHOHMYeECKME ypaBHEHUS, rpadmKku.
CeovictBa. O0Lyee ypaBHEHME KPUBOM
BTOpPOro nopsigka. lNpaktnyeckme 3aHaTus:
lMocTpoeHne pasnuyHbIX KPUBbLIX BTOPOrO
nopsigka, HaxoXxaeHue nx napameTposB.
(PeweHwne 3agay)

Pasgen 4. AHanuTnyeckasi reomeTpus B
NPOCTpaHCTBE

15

nn

Tema 8. NnockocTb B NpOCTpaHCTBE.
KoopanHaTtbl B NpoCTpaHCcTBe. YpaBHEHNE
NOCKOCTU, NpoXoasLLen Yepes AaHHY0
TOYKY NEpPrneHaNKynsapHO JaHHOMY BEKTOPY,
ypaBHeHUe MrocKoCTW, NPOXoAsLUen Yyepes
TpU AaHHble TOYKK, obLLee ypaBHEHNE.
MpakTuyeckue 3aHaTume: NpumeHeHue
YPaBHEHUI MIOCKOCTU AMs peLLeHns 3a4au.
(Pewenwne 3apay)

Tema 9. MNpsamasn B npocTpaHcTBe. Npsimas B
NPOCTPaHCTBE Kak NMHMS NepeceyeHns
nnockocten. KaHoHnuyeckue n
napamMeTpuyeckme ypaBHEHWS NPSIMOA.
YpaBHeHWsi NpAMOi, NpoXoasLlen Yepes aBe
3agaHHble Touvku. Npsamasi u NNoCcKoCTb B
npocTpaHcTee. [pakTuyeckne 3aHATUS:
lMpnmeHeHne ypaBHEHNIN NPAMON B
NPOCTPaHCTBE ANs peLueHuid 3agau.
(Pewenwne 3agay)

15

Pasgen 5. BBegeHne B MateMmaTndeckum
aHanms

13

ra

Tema 10. BBegeHne B MaTeMaTU4ECKUN
aHanua. MNoHsaTue nocnenoBaTenbHOCTL.
OcHOBHbIE MOHATUSA O OyHKUMKW. BBeaeHne B
aHanun3 yHKLMM OOHON NepeMeHHOMN.
BeckoHe4yHO Manble 1 6eckoHevHo bGonbLuve
BennymHbl. (PeweHne 3agay)




Tema 11. MNMpeaen dyHkumi. MNpaBuna
BblYMCIEHUS NpedenoB. 3amevaTernbHble
npegensl. HenpepblBHOCTb OYHKLNNA.
CBolicTBa HenpepbIBHbIX (YHKLUUA.
lMpakTnyeckne 3aHsaTMA: BelumcneHve
npegenos yHkuun. iccnenosaHune oyHKLMM
Ha HeMNpepbIBHOCTb, MOMCK TOYEK pa3pbiBa.
(PewweHue 3apay)

Pasgen 6. JuddepeHunanbHoe ncuncneHne
YHKUMN 0QHOW NEPEMEHHON

Tema 12. QudbpepeHumanbHoe ncumcneHme
dyHKUUKM ogHOM nepemMeHHon. OnpegenexHvne
NPOn3BOAHON U ee reOMeTPUYECKNA CMbICH.
MpaBuna guddepeHumpoBaHmsa. Tabnuua
nponseoaHbIX. [MponsBogHasa CNOXHON
dyHKuMn. MNMpon3BoaHbIe BbICLUNX NOPSLKOB.
OnpeneneHuve, NpaBuno BbIYUCIEHWS.
Onpepenexve guddepeHumana u ero
reomeTpuyeckuin cmbicn. IHBapnaHTHOCTb
dopm nepeoro aucdepeHumana.
OudhpepeHumans! BeICLLMX NOPAAKOB.
MonoxeHne K NpUbNmXeHHbIM BbIYNCIIEHMSM.
MpakTnyeckme 3aHaTuA: BelumcneHve
NpPoun3BogHbIX OYHKUMIA. MNpumeHeHne
anddepeHumana MyHKLMN K NPUBAKEHHBbIM
BbluMcneHusaMm. (PewweHne 3agay)

10

Tema 13. NpumeHeHne anddepeHumansHOro
ncymcneHus. OCHOBHblE TEOpeMbl
andgepeHumanbHoOro ncancnernsa. NMpaeuno
Jlonutans n ero npuMeHeHne K packpbITUIO
HeonpegeneHHocTen. Viccnegosanue
PYHKLMMN MO NEPBOW 1 BTOPOWN NPON3BOSHOMN:
MOHOTOHHOCTb (PYHKLWW, SKCTPEMYMBbI
dyHKUMKN (HeobxoanMble N JOCTaTOYHbIE
ycnoBsust). YCNoBusl BbIMYKITOCTU, BOTHYTOCTH,
TOYKM nepernda n acUMNTOTbI NITOCKON
KpuBon. MNpakTnyeckme 3aHATUS:
MpumeHeHue npasun Jlonutans ans
BblYMCIIEHUs NpeaenoB yHKuun. MNMonHoe
uccrnegoBaHue 1 NocTpoeHne rpadnkos
dyHKuunn. (PelwweHne 3agay)

Pasgen 7. ®yHKUMN HECKOMNBKNX NEPEMEHHbIX

10

nn

Tema 14. OyHKUMN OBYX N HECKOMBKMX
nepemeHHbIX. OCHOBHbIE onpeaeneHus.
MpupaweHvne dyHKUMR. YacTHble
NPON3BOAHbIE, YACTHbIE Y NOMHbIN
anddepeHuman MyHKUMN MHOMUX
nepemeHHbIX. [pakTuyeckne 3aHATUS:
BbluncneHve 4acTHbIX MPON3BOAHbIX
dyHKuun. NpumeHeHne NonHoro
anddepeHumnana gyHKUMN MHOMUX
nepeMeHHbIX Ans pelweHns 3agad. (PeweHuve
3agav)

Tema 15. SkcTpeMymbl YHKUMM OBYX U
HECKOIbKMX nepeMeHHbIX. OCHOBHbIE
noHATUs Heobxoaumele 1 4OCTaTOYHbIE
YCIOBMS CYLLECTBOBaHWS 9KCTPEMyMa
YHKUMKU OBYX NepeMeHHbIX. pakTuyeckue
3aHATUSA: HaxoxaeHue aKkcTpemMyMoB
dYHKUUIA MHOTMX NepemMeHHbIX (PelueHune
3agav)

15

nn




Pasgen 8. HeonpegeneHHbii nHTerpan

Tema 16. HeonpegeneHHbIn nHTerpan n ero
BblyMcreHue. NepBoobpasHasi n
HeonpegeneHHbln uHTerpan. Ceonctea
nepBoobpasHon. CeoncTea
HeonpeaeneHHOro HTerpana, BbiTekawLwme
n3 onpegeneHus. JInHenHble CBONCTBA.
Tabnuua nHTerpanos. NpakTuyeckne
3aHaTUA: NprmeHeHne Tabnuubl ons
BbIYUCIIEHNS NPOCTENLLNX MHTErparnos.
(PeweHve 3agay)

Tema 17. OCHOBHbI€E KIaccCbl MHTErpypyembIxX
dyHKUMN. OCHOBHbIE METOADI
WHTErpUpOBaHNS: MeTObl 3aMeHbI
nepemMeHHou, MeTo UHTErpupoBaHus no
YacTaM, MeTO PasnoXeHus Ha NpocTenLumne.
CraHpapTtHble 3ameHbl. [MpakTudeckue
3aHAaTUA: NpUMeHeHne MeTod0B 3aMeHbI
nepemMeHHOW, MHTErpupoBaHNA Mo YacTaM n
MeToda pasnoXeHus Ha npocTenne ans
BbIYMCIIEHUA HeonpeaeneHHbIX UHTerpanos
(PewweHue 3apay)

15

Pasgen 9. OnpegenexHbii MHTerpan

15

nn

Tema 18. OnpegeneHHbii MHTerparn.
Hecob6cTtBeHHble uHTerpansl. Onpegenenvne
onpedeneHHOro nHTerpana, ero CBoOMCTBa.
JInHelHble cBOMCTBa ONpeaeneHHoro
uHTerpana. interpan ¢ nepemMeHHbIM
BepxHUM npegenom. dopmyna HetoToHa-
JlenbHunua. MeTtoabl BblYUCEHUSA
onpeaeneHHoro nHterpana. HecobcTBeHHbIe
uHTerpansol. MNpakTnyeckne 3aHATUS:
BbluncneHve onpegeneHHoro nHTerpana.
(PeweHve 3agay)

Tema 19. MNpunoxeHnsa onpegeneHHoro
nHTerpana. MNpunoxeHnst onpeaeneHHoro
WHTerpana K 3agadam reoMeTpum:
BblYMCIIEHWE NNoLLaaen Nnockux duryp,
00beMOB Ten nepeMeHHoro ceveHmsi. O6bem
Tena BpalleHust. MNpakTnyeckmne 3aHaTUsS:
lMprMeHeHWe onpedeneHHoro MHTerpana ans
peLueHns NpakTU4eckMx 3agad. (peLweHne
3agayv)

15

Pasgen 10. QudpdepeHumnansHble ypaBHEHUS
n psgbl

15

Tema 20. YucrnoBble MHOXeCTBa, OCHOBHbIE
BUAbl. MHOXEeCTBO KOMMMNEKCHbIX Yncen,
[EeNCTBUSA C KOMMIIEKCHBIMWU YUCNaMu.

Tema 21. QudppepeHumanbHblie ypaBHEHUS
nepeoro nopsigka. Onpegenexune
audpepeHumanbHOro ypasHeHNsa nepsoro
nopsgka. OnpegeneHne peLleHus.
HavanbHble ycnoBus. OCHOBHbIe BUAbI
andgepeHumanbHbIX YpaBHEHUI: YpaBHEHNSA
C pasgeneHHbIMU U pasgensowmMmmncs
nepeMeHHbIMW, NIMHENHbIE, OOHOPOAHbIE.
MpakTnyeckme 3aHaTus: PeweHne
anddepeHumanbHbIX ypaBHEHWIA NEPBOro
nopsigka. (PeweHune 3agaq)

15

15




Tema 22. QuddepeHumansHble ypaBHEHUS
BTOpOro nopsigka. OnpegeneHue peLueHus.
HayvanbHble ycnosus. Teopema
CYLLIECTBOBaAHNA U €AMHCTBA peLUeHUs.
Cny4am, gonyckatowme noHWwKeHNs nopsaka.
MpakTuyeckue 3aHATUA: PelleHune
andepeHumanbHbIX ypaBHEHUI BTOPOro
nopsiaka, 4ONyCKakLLmMe NOHWKEHNe
nopsgka. (PewweHune 3agaq)

15

Tema 23. JluHenHble auddepeHLmanbHble
ypaBHEHUs BTOPOro nopsaaka. JInHenHole
OQHOPOAHbLIE U HEOAHOPOAHbIE
anddepeHumanbHble ypaBHEHNSA BTOPOro
nopsigka. TeopemMbl O CBOMCTBAX PELUEHUN.
Teopembl 06 0bLEM peLlleHnn. Y paBHEHMS
BTOPOro nopsiika ¢ NOCTOSIHHbIMU
KoadhdmumeHTamm. Metoabl pelueHns
NVHENHBbIX YpaBHEHWI C NOCTOSHHBIMM
KoadhbdmumeHTamm. lNpakTnyeckne 3aHATUSA:
PelueHune nuHenHbIx anddepeHumanbHbIX
YypaBHEHUIN BTOPOro nopsigka ¢ NOCTOSIHHbIMM
koacbdpuumneHTamm (PelweHne 3agav)

15

Tema 24. Yucnosble psgbl. OnpeneneHune
4YncroBoro psiga. Heobxogmmbin npusHak
cxogmnmocTu. NMpaBuna gencTBms ¢ pagamu.
Pagbl ¢ NONoOX1UTENbHLIMU YNeHaMU.
MpusHakm cxoanmMocTu. 3HakonepeMeHHble
psgbl. Teopema JlenbHunua ans
3Hakouepeayowmxea pagos. MNMpaktuyeckme
3aHATUSA: MiccnepoBaHne Ha CXOANMMOCTb
3HAKOMONOXUTENbHbLIX YACIOBbIX PSOOB.
MprmeHeHue Teopemsl JlenbHuua ans
nccnenoBaHusa 3HaAKOYEpeayoLNXCA psaoB
Ha cxoanmocTb. (PelueHune 3agay)

15

Tema 25. ®yHKUMOHaNbHbIE psabI.
CTteneHHble psabl. OnpegeneHne cTeneHHoro
psga. ObnacTb CXOAMMOCTU CTEMEHHOIO
psga. Teopema Abens. Paguyc n nHtepean
cxogumocTtu. Pagbl Ternopa n MaknopeHa.
MpakTnyeckue 3aHsaTusA: HaxoxaeHne
paguyca n niHtepsana CXoaMMoCTu
CTerneHHoro psiga. PasnoxeHue gyHKUMM B
psa Tevinopa n MaknopeHa. (PeweHune
3agayv)

15

ra

Pasgen 11. OcHOBbI TEOPUKN BEPOATHOCTEN U
MaTEMaTUYECKOW CTAaTUCTUKN

Tema 26. OneMeHTbl TeEopUN BEPOATHOCTEN

18

Tema 27. OcHOBbI MaTeMaTU4Yeckomn
CTaTUCTUKU

18

Utoro B cemecTtpe (Ha kypce ansa 3A0)

24

24

371

KoHcynbTauum 1 npomexyTodHas attectaums
(Ok3ameH, 3auer)

2,75

10,25

Bcero koHTakTHas pabora n CP no
AucuMnnnHe

50,75

381,25

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4eBbHbIM MiaHoM He NpedyCMOTPEHO




5. ®OHA OLEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOU ATTECTALMU
5.1 OnucaHue nokasaTtenen, KPUTEPUEB U CUCTEMbI OLIEHUBaHUA pe3yNbTaToB 00y4YeHUsA

5.1.1 NMokasaTenu oueHUBaHUA

Kopn HanmeHoBaHWe oueHOYHOro
MokasaTenu oueHnBaHUA pe3ynbTaToB 0bydeHuns
KOMMeTeHLunn cpencrtea
PackpbiBaeT meTogbl MaremaTn4ecKkoro aHanmsa n MogennpoBaHusi.
OMK-1 PewaeT TnnoBble 3agayn, CBA3aHHbIE C OCHOBHbIMU pa3genamu usnkm
N XMMUK. HaxoauT KoNU4eCcTBEHHbIe COOTHOLLEHUST AN peLleHus
npoeccnoHanbHbIX 3agau.

5.1.2 Cuctema u KpuTEPUM OLIEHMBaAHUA

Kputepum oueHnBaHnsa cpopMmMpoBaHHOCTM KOMMNETEHLNIA

LLikana oueHuBaHusa
YcTHoe cobecenoBaHue

MncbmeHHas paboTta

MonHbIN, ncyepnbiBalOLUN OTBET, ABHO
OEMOHCTpUpYHOLWMIA rnybokoe NoHMMaHne
5 (0TnnyHo) npegmeTa v LWMPOKYHO 3pyanumio B
oLeHuBaeMon obnactu. Kputnyeckui,
OpUrnHarsbHbIV NOAXOA K MaTepuany.

OTBET NOMHbLIN, OCHOBAHHLIN Ha
npopaboTke Bcex obs3aTenbHbIX

4 (xopoLuo) MCTOYHMKOB MHopmaumu. MNoaxon K
MaTepuany OTBeTCTBEHHbIN, HO
CTaHOapTHbIN.

OtBeT BOCnpon3BoOgUT B OCHOBHOM TOJ1bKO

3 (yD,OBJ'IeTBOpVITeJ'IbHO) NeKUMoHHble MaTepuansbl, be3

camocTosiTENbHON paboThl C
pekoMeHA0BaHHOMN NMTepaTypoun.
[leMoHCTpUpyeT NoHMMaHve npegmMeTa B
uenom, 6e3 yrnybneHus B getanm.
MpuCyTCTBYIOT CyLLECTBEHHbIE OLUMOKM 1K
npobernbl B 3HAHUAX MO HEKOTOPbIM TEMaM.

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomMoLuy ak3ameHaTopa. HesHaHue

2 (HeyOoBnNETBOPUTESbHO) | 3HAYUTENBHON YacTu NPUHLIMMNATBHO
Ba)KHbIX 3N1IEMEHTOB ANCLUMNIUHBI.
MHorouncneHHble rpybblie owmnoKm.

JeMOoHCTpMpyeT NoHUMaHWe npegmeTa B

SaqTeHo uenom, 6e3 yrnybneHusa B getanm.

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
noMoLLy ak3aMeHaTopa. HeaHaHue

He 3auTteHo 3HaUMTENbHOW YacTy NPUHLMMIMANBLHO
BaXHbIX 31IEMEHTOB AUCLUMITUHDI.
MHorouncneHHble rpybblie owmnbku.

5.2 TunoBble KOHTPOJIbHbI€ 3aA4aHNA UNTN UHbIe MaTepuanbl, Heo6xoauMble ANA OLIEHKU 3HaHUM, yMeHMVI,

HaBbIKOB U (UNK) ONbiTa AeATENbHOCTU
5.2.1 MNepeyeHb KOHTPOSbHbLIX BONPOCOB

Ne n/n | DoOpMynNnpoBKM BONPOCOB

Kypc 1

[MpuMeHeHUst NOHATMA NPON3BOAHON ANS UCCreoBaHNs CBONCTB (DYHKLUN:
BO3pacTaHune 1 yobiBaHWe PyHKLMM

TOYKU IKCTPEMYMA

BbINYKNOCTb €€ rpaduka

TOYKM nepermba rpacmka

acuUMNTOThbl (BEPTMKANbHbBIE Y HAKIMOHHbIE)

Mpaewna Jlonutans packpbiTUsi HeonpeaeneHHocTek

Teopembl Ponns u NlarpaHxa, ux reomeTpudecknin CMbICn

MpownssogHble 1 anddepeHumansl BoICLIMX NMOPAAKOB

I'Ipe,qen (byHKLI,I/II/I. TeOpeMbI O npegenax. PaCKprTMe HeOﬂpeLI,eJ'leHHOCTeIZ. 3amevaTenbHble npegenbl.

[0 K&, 1 - KOS N B \V)

MpounssoaHas, ee onpeaeneHne, reoMeTpPUYECKUn U MeXaHNYECKUI CMbICTTbI, MPaBuUa BblYUCIIEHUS




KpuBble BTOpoOro nopsiaka (nnunc, OKpYXHOCTb, rMnepGona, napabona), X KaHOHUYeCcK1e ypaBHEeHUs,

/ CBOWNCTBA, YEpPTEX.

8 Yron mexay npsiMon 1 NNOCKOCTbBIO, YCIOBUSA UX NapanienbHOCTV U NepneHauKynsapHOCTU

9 [Mpsimasa B npocTpaHcTBe. YpaBHEHNsI NPSMOW B NPOCTPaHCTBE.

10 Yron Mexay nnockocTaMu. YCnoBusa napannenbHoCT! U NepneHanKynspHOCTU NOCKOCTEN

11 [nockocTb B NpocTpaHcTBe. PasnuyHble BUAbl ypaBHEHUSA MITOCKOCTH.

12 Mpsimas Ha nnockocTu. Buael ypaBHEeHWA NPSAMON.

13 BekTopbl B reoMmeTpuyeckoi n koopanHaTHon popmax. OnpegeneHne. Conctea. [JeNcTBMSA Hag BEKTOpPaMMu.
CkansipHoe, BEKTOPHOE M CMEeLLIaHHOEe NPON3BEAEHUS BEKTOPOB. VIX reOMETPUYECKOe NPUIOXKEHMS.

14 Cuctembl NMNHENHbIX ypaBHeHUn. COBMECTHbIE N HECOBMECTHbIE cucTeMbl. Teopema KpoHekepa — Kanennu.
dopmynbl Kpamepa.

15 Matpuubl n onpegenutenun. OnpeaeneHus. CBoncTa. [enctens Hag MaTpuuamn. PackpbiTne onpegenutenen
BTOPOro 1 TPETLENO NOPSAKOB.

16 Pagbl Tennopa n MaknopeHa

17 ®yHKUMOHanbHble pagbl. CTeneHHble pagbl. O6nacTtb cxoaMmocTu. Teopema Abens. Paguyc n nitepsan
CXOAMMOCTW.

18 Mpun3Hakn CXOAMMOCTU 3HAKOMONMOXUTENbHBIX M 3HAKONEPEMEHHbIX PSA0B, abConoTHas CXOAUMOCTb.

19 Yucnosble psagbl. OnpeaeneHne. Ceoictea. HeobxoanmbIii NpU3HaK CXOANMOCTH.

20 JInnenHble gnddepeHumnanbHblie ypaBHEHNS BTOPOro nopsigka ¢ NOCTOSAHHbIMWU KO3 duLMeHTamm

21 OnddepeHumanbHble ypaBHEHMUS NEepBOro nopsiaka, X OCHOBHbIE BUAbI (c pasgensiowmmMmca n
pasfeneHHbIMY NepeMEeHHbIMU, NMUHENHbIE, oaHOopoaHbIe). Obee pelieHre n 3agada Kown.

29 KomnnekcHble uncna. Onpeagenexuve. [lenctema Hag KOMMAnNekcHbiMn Yncnamm. dopmyna Myaspa. ®opmebl
3anmMcy KOMMIIEKCHOMo Yncna.

23 [MpunoxeHunsa onpegeneHHoro nHTerpana. BelumcneHve nnowagen nnocknx uryp

24 HecobcTBeHHbIe MHTerparnbl NepBoro U BToporo pogos. OnpegenexHne. CxoguMocCTb.

25 OnpepenexHbin uHTerpan. Metoabl BelYNCNEHNS.

26 OnpepgeneHHbI MHTErpan (onpegeneHune, CBOMWCTBa, Teopema o cpegHem). dopmyna HetoToHa — JlenbHuua.

27 HeonpegeneHHbin nHTerpan (onpegenexHve, CBONCTBa, MeTOAbl BblYMCNEHNS)

28 OKCTpeMYM (byHKLMM OBYX NEPEMEHHBIX (HE0OX0AMMOE N AOCTAaTOYHOE YCITOBMS CyLLLECTBOBAHUS SKCTPEMYMA)

29 DyHKUUKN OBYX NEPEMEHHbIX (Onpegenenne, npeaen, HenpepbIBHOCTL)

5.2.2 TunoBble TeCTOBbIe 3agaHusA

TunoBble TecToBble 3agaHns HaxogaTcs B [NpunoxeHun k gaHHomy P

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuA (3agayu, Kenchbl)

TuvnoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3a4aHuWs (3a4auu, Kencbl) HaxoaaTcs B MNpunoxeHnn kK gaHHomy Prif

5.3 MeToanyeckue maTtepuansl, onpeaensirowme npoueaypbl OLLleHUBaHUA 3HaHUWA, YMEHUN, BnageHui (HaBbIKOB
1 (MNn) NpPaKTUYECKOro onbITa AeATeNIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4aroLlerocs K NpoMeXXyToO4YHOM aTTecTaumm 1 NopsaaokK NIMKBUOaLMN akageMUieckomn
3a40MKeHHOCTH

MpoBeaeHe NPOMEXYTOYHON aTTeCcTalmmn pernameHTUPOBaHO NlokanbHbIM HOpMaTUBHbIM aktom CMG6IYITA

«[MonoxeHne o0 NpoBeAEHNN TEKYLLEErO KOHTPOSS YCNeBaeMOCTU U NPOMEXKYTOUHOM aTTecTaumm oby4atowmnxca»

5.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTauum No AUCumniInHe

YcTHas + MNucbmeHHas KomnbloTepHoe TecTupoBaHue NHas

5.3.3 OcobeHHOCTH NpoBeAeHUsi MPOMEXYTOYHOM aTTecTaumMm no gucLUUnnHe

* Ha NoaroToBKy oTBOAUTCSA 45 — 60 MUHYT
* Ha OTBeT no 6uneTty n gononHuTenbHble Bonpockl 30 — 35 MUHYT
* ICNOMb30BaHWe BCMOMOraTenbHoOM nuTepaTtypbl (CNPaBOYHUKOB, KOHCMEKTOB M TN.) HE NPEAYCMOTPEHO



6. YYEBHO-METOOAWYECKOE N UH®OPMALMOHHOE OBECMNEYEHUE OUCLUUMIIUHDbI
6.1 YyebHas nutepartypa

ABTOp 3arnasue MN3paTenbcTBO | [og n3panus | Ccbinka
6.1.1 OcHoBHas y4yeb6Has nurepaTtypa
Jnteun, O. B. Bbicluaa matemaTtuka. CTaBponorb: https://www.iprbooks
JlnHenHas anrebpa CTaBpOnonbLCKuii 2022 hop.ru/129574.html
rocy4apCTBEHHbIN
arpapHblii yHUBepcuTeT
LWHapeBa, I". B. Bbiclias matemaTtuka e https://www.iprbooks
Mockea: A Nu Ap Meana 2023 hop.ru/132560.html
6.1.2 lononHuTenbHaa y4yebHas nutepatypa
Hepobosa C.90., Matematuka. c M VDI http://publish.sutd.ru/
Konbuoga T.B. HeonpegeneHHble n a%(a'GreJﬁPmypr' 2023 tp_ext_inf_publish.ph
onpeaeneHHble NHTerpansl p?id=2023124
Konbuoea T.B., MaTemaTtuka. c n 6vor- http://publish.sutd.ru/
HepoGosa C.®. AHanuTtuyeckas reomeTpus ch};(F(sreJﬁq' ypr- 2023 tp_ext_inf_publish.ph
A 0?id=2023123
BonbHoBa [.B., Martematuka. KoHTponbHble c n VDI http://publish.sutd.ru/
MateeeBa A.B. 3agaHua 1,2 a'g;gﬁ;ﬁ?. ypr- 2022 tp_ext_inf_publish.ph
A p?id=202222
MatBeeBa A.B., MaTtemaTuka c M VDI http://publish.sutd.ru/
Kpbinos A.B. a'g‘;'Grejﬁﬁﬂyp“ 2022 tp_ext_inf_publish.ph
p?id=2022106
[Osonuoea, AN. H. Bbicluaa matemaTtuka. X ] https://www.iprbooks
WHTerpanbHoe ncumcnexHve enesHoropek: hop.ru/130872.html
cbyHKUMM OZHOM Cubupckas noxapHo- 2023
nepemMeHHoii. CGOpHYK cnacarternbHasl akagemust
ynpa>KHeHvu7|. "MC MYC Poccun
Pog6a, E. A., llanukos, | Beicuas matemaTtuka https://www.iprbooks
A. C., Cetbko, E. A, MwuHck: Bbiwaniias 2018 hop.ru/90713.html
CmoTpuukmni, K. A. wKona

6.2 NMepe4veHb NnpodeccunoHanbHbIX 6a3 AaHHbIX U UH(POPMALMOHHO-CNPABOYHbLIX CUCTEM

1. TpeHaxep no BbicLen MaTemaTumke [OnekTpoHHbIn pecypc]. URL: http://e-math.ru
2. ndopmaumoHHas cuctema «EgnHoe okHO gocTyna k o6pasoBaTenbHbIM pecypcam» [ONeKTPOHHbIN
pecypc]. URL: http://window.edu.ru

6.3 NMepe4veHb NULEH3UOHHOIO U CBOGOAHO pacnpoCTPaHAeMOoro NporpamMmmMHoOro oéecnevyeHust
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHme maTepmanbHO-TEXHUYECKOMN 6a3bl, HEOOGXO0AMMON AN ocyLlecTBeHUs o6pa3oBaTenibHOro
npouecca no gucumnnuHe

AyouTopus OcHaleHne

MynbTuMeguinHoe obopyaoBaHue, cneumanm3anpoBaHHas mebenb, Jocka
JlekumoHHas y A pyA 4 P A
ayouTopust

YyebHasa aygmTtopus

CneuvanuanpoBaHHas mebenb, Aocka




MpunoxeHune 1

MpunoxeHune
pabouen nporpammMbl AUCLMNIINHBI MaTtematuka

HaumeHogaHue

dueyunnuHel

no Hanpaenenuio nogrotoskmn: 20.03.01 TexHocdepHasa 6e3onacHOCTb
HammeHoBaHue OI1 (npoduns): Bce npodumnu

5.2.2 TunoBble TecToBble 3aAaHNA

Ne n/n | DopMyNUPOBKM TECTOBBIX 3a4aHUN
Cewmectp 1
1 Tema 1. MaTpuubl 1 onpegenuTenu.
6 -3 0
Mpu kakom 3HayveHUnA onpegenutens 2 A-2 0[ =0
0 0 1
1) 2; 2)1; 3) 0,5; 4)0

2 Tema 1. MaTpuubl 1 onpegenvuTenu.

Ecrm A = (_ 12 ) nB= (1 _21), 10 MaTpuua C=A-2B umeeT Buz;

0 -5 3
-3 4 3 -4 -3 4 -3 4
D(Ce S 25 Tofi oy S) 9 )
3 Tema 2. CucTteMbl JIMHEMHbIX anreépanvyeckux ypaBHeHUN.

Ecm  (x;yo) - PELUEHME CUCTEMBI IMHEIIHBIX YPaBHEHMIA (:1)) §| —53), TO Xy—1, PaBHO

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

[nuHa BekTopa 2 =6 —2 paBHa:

1) 2310; 2)2V5;  3)8;  4)2V2

5 Tema 4. Bektopbl. [lponsBeaeHnMA BEKTOPOB.

OaHbl Bektopbl 2 =(-1,2-4) © E =(2,-3,0), Torga nx ckansipHoe npousseneHne paBHo:

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

6 Tema 4. BekTophl. [Ipon3sBeneHns BEKTOPOB.
Mpu Kakom 3HaYeHUn m BekTopbl 4 = (4;m; — 8) ub = (-2;-41) nepneHANKynNspHbI?

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

7 Tema 5. MeToq KoopauHAT Ha NTIOCKOCTHU
HaHbl aBe To4kM nnockoctn A (8; -6) n B (-2;4), Torga cepeavHa otpeska AB NMeeT KoopauHaTbI:

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

8 Tema 6. Npaman Ha nnockocTu

[aHo ypaBHeHuWe npsiMoit Ha nnockocTu: 3x — 2y — 1 =0, Toraa yrnoson KoadMULIMEHT 3TOW NPSAMON
paBeH:

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




Tema 6. Npsamasn Ha nnockocTn

ypaBHeHMeM I'IpFlMOI/I I'IepI'IeH,EI,I/IKyJ'IﬂpHOI/I I'IpﬂMOl/Iy *x 5, asndeTcsa

Hy= fx+52)y——2x+53)y——fx 34y =2x-3

10

Tema 7. KpuBble BTOpPOro nopsigka.

[laHo ypaBHeHwe runep6ornebl (x+2) gy—SL

Torga pacctosiHie mexay ee okycamu paBHo:

1)6; 2)9; 3)3; 4)2V5

11

Tema 8. NNockocTb B NpocTpaHCTBE
HopMmarbHbIN BEKTOP NNOCKOCTU x — 2y + 5z — 15 =0 umeeT KoopAnHATbI:

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

12

Tema 9. Npsamas B npocTpaHcTBe

Hanpasnsiowuin BeKTop npsMon f y—3 —% MMEET KOOpAMHATbI:

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

13

Tema 10. BBegeHue B MaTemaTmyeckmim aHanus

ln(1+x)

Harit o6nactb onpegenexnns yHKUMM y = =

1) (Le0); 2) (= c0;1) U (1;00); 3) [-LD U(Le0);  4)(-11) U(Le0)

14

Tema 10. BBegeHue B MaTeMmaTnyeckmm aHanums

Lip S7x sin7x

o Osm 10x paBeH:

1)0,7; 2)-0,7; 3)0; 4)1

15

Tema 10. BBegeHue B MaTemaTnyeckmm aHanus

O603Ha4mB 0 — 6eCKOHEeYHO Marnyr BEJNIMHYNHY, = - 6ecKoHeYHOo 6OJ'II:LLIyl0 BEJTMYNHY, C- KOHEYHYH
00+C

HEHYeBY!0 BENUUMHY, ONPEAENTL, YeMY PaBHO COOTHOLLEHNE: — =

1) 0; 2) o; 3) C; 4) HeonpeaeneHHOCTb

16

Tema 11. Npegen dyHKUUNA.

5,53
BbIuMCANTL Npeaen dyHKumi:  fim S t2% =25
x®¥ [4+2x% - 6x°

1) 0; 2) »; 3) -1/2; 4) HeoNpeLeneHHoCTb

17

Tema 12. QudbchbepeHumanbHoe ncuncrieHne byHKUMM OQHOW NepemMeHHOWN.

MpounssoaHasa dyHKUUK i = ex2+3 nmeet BUA:
1) xe+3 2) 2y 3 3) - 2xex2+34) (x2 + 3) 4

18

Tema 12. QudbchbepeHumanbHoe ncuncrieHne hyHKUMM OQHON NepemMeHHOWN.




MponseopHas dyHkumn v = In(1-x?) B Touke X=2 pasHa:

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

19

Tema 12. QudbchbepeHumansHoe ncuncreHne byHKUUM OgHON nepemMeHHOWN.
y;x OT oyHKLUMM ¢ =i2 paBHa:
X

1)6/x%; 2)- 6/x%; 3)6x%; 4) —6x*

20

Tema 13. NpumeHeHune gudbchepeHLManbLHOro ncYMcneHus
®yHKUMA v = f(x) onpepeneHHa Ha npomexyTke (-5;4). Ha puc. nsobpaxeH rpacuk pyHkummn y =f'(x).

v

S=Aey

g |y
L/
|
|

Ja(ey

L]
ey
B

xy |

Torga Touka MMHUMYMa Ha npomexyTke (-5;4)

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

CemecTtp 2

21

Tema 14. ®DyHKUMU ABYX N HECKOJbKUX NePEMEHHbIX.

1

I 9-x?—y?

1) 22— y% > 9;2)x? + y? < 9;3)x% + 12 > 9,4)x> — > > 9

O6nacTb onpegenennst yHKUUN Z =

22

Tema 14. PyHKUUM ABYX U HECKONbKUX NepeMeHHbIX.
Haintn grad (z)dpyHkumn z = arctg(x +y) B Touke (0; 0):

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

23

Tema 15. QkcTpeMyMbl PYHKLMN ABYX U HECKOJbKUX NePEMEHHbIX.
HaiTu KpUTUHECKyto TOUKY (PYHKLUKN z = 2xy + x>+ yz.

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

24

Tema 16. HeonpeaeneHHbIN MHTErpan u ero BblYucneHue.

MHoxecTBO nepBoo6pasHbiX MyHKUMK f (x) =%§3 nmMeeT BUA:

Nx+nlx+1 +C; 2yx—-7n|x+1| +C;

2
) x+7n|x+1] +C; 4)%+8x+C.

25

Tema 16. HeonpeaeneHHbIW MHTerpan u ero BblYnucneHue.

MHoxecTBO nepBoobpasHbiX hyHKUMK f (x) = Vx nmeet Bua;

3 3 3
HVdrc, 2)Watec, 3) Hdic, 4 -%w.
2

2V x







26

Tema 16. HeonpeaeneHHbIN MHTerpan u ero BblYucneHue.

KakoB reomeTpu4eckumii CMbICI ONpeaeneHHoro uHTerpana ot dyHkuum y = f(x) B uHTepeane [a,b] B
OeKkapTOBOM cucTemMe KoopanHaT?

1). OinvHa nuHum y = f(x) B MHTepBane [a,b];

2). lMnowaab durypel, orpaHNYeHHON NMHNeN y = f(x) B nHTepsane [a,b];

3). CpeaHee 3HaveHune yHKkumm y = f(x) B MHTepBane [a,b];

4). NpousBeaeHne cpeagHero 3HayeHus dyHKUMM B nHTepBane [a,b] Ha AnNvHY MHTepBana.

27

Tema 17. OcHOBHbIe Knaccbl MHTErPUPYeMbIX PYHKLUNA.

MHoxecTBO nepBoobpasHbiX MyHKUMK f (x) = sin®3x

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

28

Tema 17. OcHOBHbIe Knaccbl MHTErPUPYEeMbIX PYHKLUNA.

Kakow nHTerpan He BblpaXkaeTcsl B aNieMeHTapHbIX YHKUMAX?

). [Pdx;2) [xe™dy; 3)[eFd;  4)[ cos*2xdx

x+1

29

Tema 18. OnpegeneHHbIN nHTerpan. Heco6¢cTBeHHbIEe MHTErpanbl.

Kakon n3 npmBeAeHHbIX HKE UHTErparnos ABASeTCH HeCOBCTBEHHbIM, ecnu pyHKums f(X) - HenpepbiBHa?

. [of@dx 2) [Lfmdx 3) [feodx  4). [¥ f(x)dx

30

Tema 18. OnpegeneHHbIN nHTerpan. Heco6¢cTBeHHbIE HTErpanbl.

Uemy paBeH uHTerpan ff’ l”Txdx?

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

31

Tema 19. NpunoxeHnsa onpeaeneHHOro UHTerpana.

Yemy paBHa nnowagb purypbl Ha pUCyHKe?

1). [5 f@dx 2).[2(f () - p@)dx 3). [5 fwdx— [Bo@adx 4). [5fodx- (5o @) dx

32

Tema 20. YucnoBble MHOXecTBa. MHOXXeCcTBO KOMMMEKCHbIX YMcen
Mopgynb KOMNIEKCHOro yncna z =2 — 3i paBeH:

1W5;, 2)13;  3)5; 4)W13.

33

Tema 20. YucnoBble MHOXecTBa. MHOXXeCcTBO KOMMMEKCHbIX Yncen

Ecrmz; =1-1iz,=4+1i,T0 z; -z, paBHO:




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

34 Tema 21. AuddepeHumnanbHbIe ypaBHEHUA NepBOro nopsiaka.
Kakoe wn3 ypaBHeHUA He 4dBndeTca AudpepeHunanbHbIM  yYpaBHEHMEM C  pasgensarwumMmcs
nepemMeHHbIMU?
d
1) Jy? + 1dx = xydy; 2)£=f(x) -g(y);
3)y +p) -y =g00; 4) d?y:ctgxdx
35 Tema 21. OQudbchepeHumanbHbIe ypaBHEHUS NEPBOro nopsiaka.
O6wwmii nHTerpan anddepeHUmnansHOro ypaBHeHMs d—g = xdx UMeeT BUAa;
y
1 x? 1 x? x? 1 5
1)_y_ 5 +C’2)y_ 5 +C;3)y = 5 +C’4)_y_x +C
36 Tema 22. AudbepeHuymanbHble ypaBHEHUA BTOPOro nopsigka.
OundepeHumnansHbiM ypaBHEHNEM BTOPOro Nopsiika ABNAeTCs:
dy _ » "3y = BeX ", x 2,2
1)ya—y tex =x;2)4y -3y =5e*; 3)4y -3y +2y =5e%; 4x“y -2xy+1=0
37 Tema 23. JluHenHble gudcpepeHUnanbHble ypaBHEHUA BTOPOro nopsigka.
[aHo AnddepeHunansHoe ypasHeHne y' —y — 6y = 0, Toraa xapakTepucTuieckoe ypasHeHue GyaeT
UMeTb BUA:
1)6k>-k-1=0; k> +k+6=0; 3)k>+k-6=0;, 4)k’-k-6=0
38 Tema 24. YucnoBble psAabI.
Kakon n3 gaHHbIX pagoB ABNSETCS CXOASALWMMCS:
DY L2 L 8) s 4) 3
n=1 n=1 n n=1 \/% n=1
39 Tema 24. YucnoBble psAabI.
[ns kakoro u3 crneyloLwnx psaaos BEPHO yTeepxxaeHne: ecnu  lim u,, =0 psaa NOCTOBEPHO CXOOMUTCS:
n—-oo
N 1. V1.0 1 N\
DY iy iy Y Layys
n=1 n=1 n=1 \/;2 n=1__
40 Tema 25 PyHKUNOHaNbLHbIE pPAAbI
5 5 n+1 o
bIYNCNUTb pagnyc CXoanMOCTU pAaaa 9
n=l ‘\/ 2”
1)V2;2) 2; 3) (V2;V2); 4) V2
41 Tema 26 AnemMeHTbl TeOpPUUN BEPOATHOCTEMN
B kopobke nexart 5 kpacHbix M 7 cuHMX WapoB. Hayrag w3enekaiwoT gBa wapa 6e3 Bo3BpaleHus. Hangute
BEPOSITHOCTb TOro, 4To 06a Wwapa OyayT KpacHbIMM.
1)25/144  2)10/66 3)10/132 4)5/12
42 Tema 27. OCHOBbI MaTeMaTU4eCKOW CTaTUCTUKM.

YUTO Ha3bIBalOT reHeparnbHON COBOKYMHOCTLIO B CTaTUCTUYECKOM MCCreaoBaHun?
1) COBOKYNHOCTb BCEX BO3MOXHbIX 3HAYEHWUI CNy4YanHOW BENMYUHBI

2) COBOKYMNHOCTb 3MEMEHTOB, MO KOTOPbIM NPOBOAMTCS UCCreaoBaHne

3) CoBOKYMHOCTb CIy4aiHO OTOGpPaHHbLIX 31IEMEHTOB U3 00LLen rpynnbl




4) CoBOKYNHOCTb BO3MOXHbIX OLLMOOK N3MEPEHUIA

MpunoxeHune
pabo4en nporpaMmMbl AUCLMNNNHBI Matematuka

QucyunmuHbl

no HanpasneHuto nogrotosku: 20.03.01 TexHocdhepHasa 6e3onacHOCTb

HanmeHoBaHwue Ol (npoduns): Bce npodunm

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaAHHbIE 3aAaHusA (3agayum, Kenchbl)

MpunoxeHue 2

HaumeHosaHue

Ne n/n | YcnoBus TUNOBbLIX NPaKTUKO-OPUEHTMPOBAaHHbLIX 3a4aHni (3agad, KencoB)

Cewmectp 1

1 Tema 1. MaTpuubl  onpeagenuTenm.

1 2 -1 3
[aHbl oBe maTpuubl A—(3 1) le_(1 1),

Tpebyetcs Hantn C = A - B-2A.

2 Tema 2. Cuctembl NUHENHBbIX anredbpanyeckux ypaBHEHUN.

Cunctema TPEX NUHENHbIX YpaBHEHUI C TPEMS HEU3BECTHBLIMU X1, X2, X3 3aAaHa paclUMpeHHON maTpuen

1 2 114
3 -5 3(1].
8

2 7 -1
TpebyeTtcs: 1)  3anucaTb CUCTEMY B KAHOHMYeCKOM hopme (B BUAE CUCTEMBI YpaBHEHUIA),

2) HaWTW peLLeHne 3TON CUCTEMbI METOLOM MOSTHOTO UCKIIOYEHUS,

3) pewwmnTb 3Ty Xe cuctemMy no opmynam Kpamepa.

3 Tema 3. BekTopbl.

OCHOBaHMS.
CpepncTBamy BEKTOPHOWM anreGpbl HanTw:

1) BEKTOPbI C HA4Yarnom B TOYKe B 1 KOHLOM B OCTarnbHbIX BEPLUNHAX NMpaMuAbl;
2) ANVHY 1 HanpasnswLwme KOCMHycbl BekTopa BC;

HaHbl BeplwimHel  nupamugbl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npunyém Toukn A, B, C - BepLUNHbLI €é

4 Tema 4. BekTopbl. [[ponsBeaeHns BeKTopoB

OCHOBaHU4.
CpencrBamun BEKTOPHOW anrebpbl HanTu:

1) ckansipHoe npousseseHue BekTopos BC u  BQ;
2) yron ¢ mexay pébpamm BC n BQ;
3) BEKTOPHOE npoun3BeneHne Bektopos BC U BA;

4) nnowajb OCHOBaHUSA NUpaMuabl;
5) 00BbEM NupaMnabl.

[aHbl BepwinHbl  nupamuabl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npuyém Toukn A, B, C - BepLUMHbI €€

5 Tema 5. MeToa KoopaUHAT Ha NMJIOCKOCTU
TpeyronbHuk ABC 3apaH csoumu BepwnHamu: A(5,7);B(8,4)C(3, — 3).

Hantu gnuHy BeicoThl h, npoBeaéHHOM 13 BepLmHbl C.

6 Tema 6. MpsaAmas Ha NNIOCKOCTH.

TpeyronbHuk ABC 3apgaH ceommu BepwmHamu: A(5,7);B(8,4)C(3, - 3).
Haiitu: 1) ypaBHeHne ctopoHbl BC (B OTpe3kax Ha 0Csix),

2) ypaBHeHue cTopoHbl BA (B obliem Buge),

3) yron ¢ mexay ctopoHamu BC u BA,




4) ypaBHeHve meamaHbl BM (¢ yrnoBbIM koaddurLmeHToMm),
5) ypaBHeHUe BbICOTbl AK (C yrnoBbIM KO3 HULMEHTOM),

6) ypaBHeHue npaAmon L, npoxoasen yepes Touky C || BA,

Tema 7. KpuBble BTOpOro nopsiaka.
YKasaTtb TN KpMBON BTOPOro nopsigka, HanTu ee napameTpsbl, caenaTb YepTex:

@52 y* 1
16 9 —

Tema 8. lNMnockocTb B NpoCTpaHCTBE

[aHbl yeTbipe Toukn: A(2,4,6);B(4,7,12);C(6,8,13);D(4,4,8).

HanTu:

1) ypaBHeHne nnockoctu (ABC);

2) yron p mexay npsmoin (AD) n nnockocTbio (ABC);

3) ypaBHeHue npsmon (L), npoxoasiien yepes (()D L nn. (ABD);

4) yron y wmexay nnockocTbio (ABC) n nnockocTbio (ABD);

5) ypaBHeHue nnockocTu (Q), npoxogsiier Yepes() C || nnockoctv (ABD).

Tema 9. Mpsiman B npocTpaHcTBe

[aHbl yeTbipe Toukn: A(2,4,6);B(4,7,12);C(6,8,13);D(4,4,8).

Haiitu:

1) ypaBHeHune npsiMon (AB) B kaHOHWYECKOW hopMme;

2) ypaBHeHue npsamon (R), npoxoasien yepes ToukyD napannensHo (AB);
3) Tynoi yron a mexgy npambimu (AB) u (AD), T.e. a = (AB’) AD)

10

Tema 10. BBegeHue B MaTteMaTU4eCKUM aHanNus.

log, (x-1)
x-3

Haiitn obnactb onpegeneHnst yHKUMM i =

1"

Tema 11. Npepen cdyHKkunn

BbluncnnTe Npegensl, He NONb3ysicb Npasunom Jlonutans:

3, 3% 2 2

. 2543 32—l . —x-6 . 3x—cos4

1) lim *==; 2) lim xz ;3) lim 75 = 4) Jim 2T C;S =S
=1 Vx+8 X—>00 DX +2x x——2X"+7x+10 x—Q = smox

12

Tema 11. MNpenen cdpyHkuUN

Haritn Touku paspbiBa yHKUMKU. [TOCTPOUTL YepTex.
X, x<-2
y=14-x2, -2<x<0.
4-x, x>0

13

Tema 12. AndbcbepeHumanbHoe ncuncrneHme GyHKLMN OQHON NepeMeHHON.

Monb3ysck chopmynamu anddepeHLpOBaHNS, HAUTU NPOM3BOAHbIE CNEAYIOLLMX PYHKLMIA:

1y = ﬂ;z).y = 4cos3x;3)‘y = e@ﬂ)y =x21-x2

1-sinx

14

Tema 13. NMpumeHeHne audcdepeHUNanbLHOro NCHUCIEHUS.

Haiitu npegensl, ncnone3ysi npasuno Jlonutans:

v L1
1. ) 1+4x—x~ | 2 I 1—cos2x,

lim .
Y00 X+3x2+2x4’ Y0 1-cos3x’

. 1 . —_ 2
3. lim Lsinx 4. lim(x+1)e™.
x—+0 Insin5x xX—0c0

15

Tema 13. MpumeHeHne audcdepeHUNanbLHOro NCHUCIIEHUS.

Haitn nHTepsanbl MOHOTOHHOCTU U SKCTPEMYMbI PYHKLUMN Y = x>-3x*-9x-12

16

Tema 13. MpumeHeHne andccepeHUNanbLHOro NCHUCIIEHUA.
HainTn Hambonbluee 1 HaumeHbLLee 3HavYeHne yHKUUN y = x>-3x*-9x+35 Ha oTpeske

[-4; 4].




Cemectp 2

17 Tema 14. DyHKUUM ABYX U HECKONBbKUX NepeMeHHbIX.
— 1~ 9z 497
z= l”y' [okasaTb, 4To 5 X +9v y=0.
18 Tema 14. DyHKUUM ABYX N HECKOSbKUX NepeMeHHbIX.
Haiitn gradu n 2% B Touke M (1-1~— 1), ecnu 7 = OX/I u —i+xz
g Il 0\~r9p7 3 - 0’ - v J
19 Tema 15. 3kcTpeMyM hyHKLUUM HECKONbKUX NepeMeHHbIX.
HanTn akcTpeMymbl yHKUMKN  z = 2x — 2y — X2 - yz.
20 Tema 15. dkcTpeMyM (PpyHKLUM HECKOJIbKUX NepPeMEHHbIX.
Hantn Hanbonbluee 1 HaumeHbLLee 3Ha4YeHNs PyHKUMKN  z = x>+ Zyz + 1 B 3amkHyTOM 06nacTn, orpaHNYeHHon
ocamum 0x, Oy u npsimon x+y=3.
21 Tema 16. HeonpeaeneHHbIN UHTerpan U ero BblYncreHue.
Bbluncnutb nHterpan: f (x4 +e¥)dx
22 Tema 17. OcHOBHbIe KNnaccbl UHTErpUpyeMbIX OYHKLMIA
arctg(x) 2x+3
Bbiucnuts: 1. [ & de; 2. [ (x+De"dx; 3. == —dx.
f 1+x2 f ( ) f x243x-10
23 Tema 18. OnpepeneHHbIN nHTerpan. Hecob6cTBeHHbIe MHTerpanbl.
BuiumcruTe [ 1 Inxdx
24 Tema 19. MpunoxeHna onpeaeneHHOro UHTerpana.
BbluvcnuTe nnowans durypbl, orpaHU4eHHON NUHUSMU
y=(x—1)2 My=5—x2.
25 Tema 21. AndbcbepeHumanbHble ypaBHEHUA NEPBOro Nopsiaka.
Hantu obwnin nHiterpan ypasHeHus  ydx + (1 + xz) dy =0.
26 Tema 21. AindbcbepeHumanbHble ypaBHEHUA NEPBOro nopsiaka.
Hantu pelwieHune ypaBHeHUS: y’ —%y =X Y[OOBMETBOPSOLLEE HAaYalNbHbIM YCMOBUSAM g =2
27 Tema 22. incdbchbepeHumanbHble ypaBHEHUA BTOPOro nopsiaka.
Hantu yacTHoe pelueHve ypaBHeHNs (1 + xz) y" - ny’ =0, yAOBNETBOPSIOLLEE HAYarbHbIM YCMOBUAM Y| ,_; =
0y =1
vl
28 Tema 23. lluHenHble andcpepeHLnanbHbIe ypaBHEHUSA BTOPOro nopsigka.
HanTn yacTHoe pelueHre ypaBHeHWs, yAOBNETBOPSOLLEE yKa3aHHbIM HayarbHbIM YCIIOBUSIM: y” - 5y’ +4y =
0' y'x:0=5' y,|x:0=8
29 Tema 23. lluHenHble andcepeHunanbHble ypaBHEHUA BTOPOro nopsigka.
Haitn obwee pewenue ypasHerns  y” — 3y’ +2y = (34 -12x) e ™.
30 Tema 24. YucnoBble pagbl.
" o m 1 2 3 Ly
ccrnefosaTb CXOAMMOCTb psda Y, ATttt ettt st
31 Tema 24. Yncnosble psagbl.
WccnenosaTh cxoanmocTb papa Y ew (- 1)1 Z"EITZZ) = l’? Sy 1)”‘171";(1’;2) +
32 Tema 25. dyHKUMOHaNbHbIE pAAbI
o 0 1 n_1 12,13 1 n
Haintu nHtepsan u paguyc cxogumoctv paga Y ,,-q T R S i T S AR s oy E
33 Tema 25. PyHKUMOHanNbHbIE PAAbI
1
Pasnoxutb B pag yHKUMIO v = "2
X
34 Tema 26. dneMeHTbI TEOPUUN BEPOATHOCTEN

BeposATHOCTM nonagaHusa B Luenb Npu cTpensbe nepeoro 1 BTOPOro opyaui COOTBETCTBEHHO paBHbl: py = 0,7; pp =
0,8. HainTn BeposiTHOCTb NonagaHusi Npu oAHOM 3anne (M3 oboux opyauit) XoTs Obl OLHUM U3 OPYAUNA.




35

Tema 27. OCHOBbI MaTeMaTU4eCKOW CTaTUCTUKMN

[nsa nvetowencsa BbIOOPKN 3HaYeHUI X; criyvyanHon Bennyunnel X 12, 15, 14, 10, 18, 21, 17, 13, 16, 15, 19, 14, 22,
18, 20 - HaTN TOYEYHbIE HECMELLIEHHbIE OLEHKM HEN3BECTHbLIX MaTEMaTUYECKOro OXnaaHus 1 gucnepcum
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