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1 BBEAEHMUE K PABOYEW MPOrPAMME OUCLIUMIIUHbI

1.1 Uenb amcuunnuHbl: CchopmmnpoBaTb KOMMNETEHUMM OOy4aroLierocs B 06nact MUCMONb30BAHUS OCHOBHbIX
MaTemMaTU4eCKNX 3aKOHOMEPHOCTEN N MPUMEHEHNA MaTeEMaTUYECKNX MOAENEN B NPOgeCCMOHaNbHOM OEATENbHOCTU. Takke
crnocobcTBoBatb (POPMMPOBAHUIO KOMMETEHUUA, ONs YCMELHOro OBfadeHusi KOTOpbiMM HEeO6XOoOUMO YMEHUE fOornyecku
MbICIUTb U FPaMOTHO M3naraTb CBOW MbICIIN.

1.2 3agauv AUCLUNIIUHBL:

* O3HaKOMWUTL CTYAEHTOB C OCHOBaMM MaTeMaTUYeCKMX 3HaHWI, HEOOXOAMMBIX AN pelueHUs TEOPETUYECKMX U
NpUKNagHbIX 3a4ad B pasnunyHbiXx 06nacTax AesaTenbHOCTY;

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

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

* [loaroToBUTL CTYOEHTOB K MPAKTUYECKOMY NPUMEHEHMIO MOSYYEHHbIX 3HaHUN;

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

OucumnnuHa 6asvpyeTcsl Ha KoMneTeHUUsX, chOpMUPOBaHHbIX Ha NpeablayLlem ypoBHe obpasoBaHus

2 KOMMETEHLUMN OBYYAIOLLErocA, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLIUMIINHDI

OlNK-2: Cnocob6eH ucnonb3oBaTb MaTemaTuyeckue, omsnyeckue, pusnko-xmmMmieckme, XuMnyeckmne MetToabl Ans
pelwweHnAa 3agay npodeccuoHanbLHON AeATeNnbLHOCTH
3HaTb: OCHOBbl AnddepeHUManbHOr0 W UHTErpanbHOro  ucHucneHus, guddepeHumnansHbIX ypaBHEHUN, Teopun
BEPOSITHOCTEN U MaTEMATUYECKOW CTaTUCTUKN.
YMeTb: NpoBOAMTb aHanu3 (YHKUMIA, pellaTb OCHOBHbIE 3a4ayn TeopuuM BEPOSITHOCTM U MaTemMaTUYeCcKoW CTaTUCTUKW,
pewaTb ypaBHEHWs K cucTeMbl AnddepeHumnanbHbIX YpaBHEHUW MNPUMEHUTENBHO K pearbHbIM npoueccam, NpUMEHSATb
mMaTemMmaTnyeckme Metodbl Npu peleHnn TMNoBbIX I'IpO(*)eCCVIOHaJ'IbeIX 3agav

Bnap,eTb: OCHOBaMu (*)yH,D,aMeHTaJ'IbeIX MaTeMaTuyecKkmnx Teopvu7| 1 HaBblKaMW NCNOJIb30BaHNA MaTeMaTU4eCKoro annapara,
MeToAaMu CTaTucTMyeckon obpaboTkn MHopMaLmu.

3 PE3YJIbTATbI OBYYEHUA MO AUCUUNMIUHE

O |KoHTakTHas
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Pasgen 1. OcHoBbl NHEHON anrebpbl

Tema 1. MaTpuubl U onpegenuTenu.
MaTtpuubl. CBonctea maTpuy,. [lenctens Hag
maTtpuuamun. Onpegenutenu. CeolicTBa
onpegenutenen. MNMpakTnyeckme 3aHATUS:
Hencteus Hag matpuuamm. Cnocobbl
nogcyerta onpegenutenen. (PeweHne 3agay)

Tema 2. CnuctemMbl NMMHENHbIX o)
anrebpandeckux ypaBHeHuin. Cuctembl Tpex
NVHENHbIX YpaBHEHWI C TpeMmS
HensBecTHbIMK, hopmynbl Kpamepa, metoq
MOMHOro UcKmoYeHus. MNpakTnyeckme 1 1 15 nn
3aHATUSA: PelleHne cuctem NUHenHbIX 1
anrebpaunyeckmx ypaBHEHUIN METOO0M
MOSHOMO UCKITIOYEHUS, NO hopMynam
Kpamepa. (PewweHne 3agay)

Pasgen 2. BekTopsbl

Tema 3. Bektopbl. OnpeneneHune BekTopa.
PaBeHcTBO BekTOopoB. KonnunHeapHsle 1
KOMMnnaHapHble BeKkTopbl. JIMHeNHbIe
onepauun Hag BekTopamu. MNMpoekumm
BEKTOpa Ha OCu koopauHaT. 3anucb BekTopa
B hopme npoekumi. basuc. MNpaktnyeckne
3aHATUS: JIMHenHble onepaunn Hag
BekTopamu. (PelweHne 3agay)

OK




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.
CBoricTBa HenpepbIBHbIX (YHKLUA.
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

OK

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

70

OK




Pasgen 8. HeonpegeneHHbivi 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. OnpegenexHbi 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 3agad)

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 cxoaMmocTb. (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

a3

Utoro B cemecTtpe (Ha kypce ansa 3A0)

24

24

371

KoHcynbTauum 1 npoMmexyTodHas attectaums
(Ok3ameH, 3auerT)

2,75

10,25

Bcero koHTakTHas pab6ora n CP no
AuCUMUNNnHe

50,75

381,25

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eBbHbIM MiaHoM He NpedyCMOTPEHO




5. ®OHA OLEHOYHbIX CPEACTB A1 NPOBEAEHUA NPOMEXYTOYHOW ATTECTALMU
5.1 OnucaHue nokasaTtenen, KPUTEPUEB U CUCTEMbI OLIEHUBaHUA pe3yNbTaToB 00y4YeHUsA

5.1.1 NMokasaTenu oueHUBaHUA

Koa HanmeHoBaHMe oueHO4YHOro
MokasaTtenu oueHnBaHNS pe3ynbTaToB 0by4eHus
KoMMeTeHumn cpencrea
PackpbiBaeT meTogbl MaTeMaTMyYeCKoro aHannsa u MogenMpoBaHus. BOMPOCHI 41151 YCTHOTO
cobecepoBaHus
PelwaeT TnnoBble 3agayn, CBA3aHHbIE C OCHOBHbIMU pa3sfenamu usnkm
OrlIK-2 M XMuu. BOMPOChI A5 TECTUPOBaHUA

HaxoguT KonMyecTBEHHbIE COOTHOLUEHNS ON1S peLleHns NPaKTUKO-OPUEHTUPOBAHHbIE
npocdpeccmnoHanbHbIX 3agau. 3agaHnsa

5.1.2 Cuctema n KpuTepumn oueHUBaHUA

KpuTtepum oueHmBaHus cbOpMmnMpoBaHHOCTN KOMMNETEHLMN

LLikana oueHnBaHuna
YcTHoe cobecegoBaHue

MucbMeHHas paboTa

MonHbIN, ncyepnbiBaOLUN OTBET, ABHO
OEMOHCTPUPYIOLWMIA rnybokoe NoHMMaHne
5 (oTnnyHO) npegmeTa v LUMPOKYHO 3pyauLmio B
oueHuBaemon obnactu. Kputnueckun,
OpUrMHarsbHbIA NOAXOA K MaTepwuarny.

OTBeT NOMHbINA, OCHOBaHHbIN Ha
npopaboTke Bcex 0bs3aTenbHbIX

4 (xopoLwlo) MCTOYHMKOB nHdopmauun. MNogxon K
MaTepuany OTBETCTBEHHbIN, HO
CTaHOapTHbIN.

OTBeET BOCNPOM3BOAUT B OCHOBHOM TOSbKO
NeKUMOHHblE MaTepuarnsl, 6e3
camocTosiTenbHOM paboThl €
pekoMeHL4O0BaHHOMN NMTepaTypomn.
[eMoHCTpupyeT NoOHMMaHne npegmeTa B
uenom, 6e3 yrnybneHus B getanu.
MpUCyTCTBYIOT CyLLECTBEHHbIEe OWNBKN Nnn
npo6enbl B 3HAHWSAX MO HEKOTOPbLIM TEMaM.

3 (yooBNeTBOPUTENBLHO)

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomoLy ak3ameHaTopa. HeaHaHve

2 (HeyOoBMNeTBOPUTENbHO) | 3HAYUTENBHON YacTU NMPUHLMNNATBHO
BaXHbIX 3M1EMEHTOB ANCLMMINHBI.
MHorouncneHHble rpybble ownbku.

[leMOoHCTpYpyeT NoHMMaHWe npegmeTa B

3auTeHo Lenom, 6e3 yrnyGneHus B getanu.

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomoLun ak3ameHaTopa. HesHaHue

He 3auyTteHo 3HAYUTENBHOM YacTW NPUHUUMMANBHO
BaXHbIX 3M1E€MEHTOB ANCLMMINHDI.
MHorouncneHHble rpybblie owmnbkm.

5.2 TunoBble KOHTPOJIbHbI€ 3aQ4aHNUA UNTN UHbIe MaTepuanbl, Heo6xoauMble AN OLeHKU 3HaHUM, yMeHMVI,

HaBbIKOB U (UNK) ONbiTa AeATENbHOCTU
5.2.1 MNepeyeHb KOHTPOSbHbLIX BONPOCOB

Ne n/n | dopMynMpoBKM BONPOCOB

Kypc 1

MpUMeHeHUst NOHATMSA NPON3BOAHON ANsl UCCrenoBaHNsi CBOMCTB (PYHKLMN:
BO3pacTaHue 1 yobiBaHe DyHKUMM

TOYKM 3KCTPEMyMa

BbINYKNOCTb €€ rpaduka

TOYKM nepermba rpaduka

acumnToThbl (BEPTMKAmNbHbLIE N HAKMOHHbIE)

2 MpaBuna Jlonutansa packpbiTnsi HeonpegeneHHOCTEN

w

Teopembl Ponns u JlarpaHxa, nx reomeTpuyeckmii CMbICil

4 MpounsBogHbie n anddepeHumnansl BbICLUMX NOPSIAKOB




Mpenen dyHkumu. Teopembl 0 Npegenax. PackpbiTne HeonpeaeneHHocTen. 3ameyaTenbHble Npeaernbl.

MpounssoaHas, ee onpeaeneHne, reoMeTpPUYECKUn U MeXaHNYECKUn CMbICTbI, MpaBuna BblYUCIIEHUS

KpvBble BTOporo nopsaka (3Nnmnc, OKpYy>XHOCTb, runepbona, napabona), nx KaHOHNYeCKMe ypaBHEHUS,
CBOWNCTBA, YEPTEX.

Yron mexnay I'IpFIMOﬁ M NINOCKOCTbHO, YCINOBUA NX NapannesibHOCTU U nepneHanKynAapHOCTU

I'Ipﬂmaﬂ B NMPOCTpPaHCTBE. ypaBHeHI/IFl npﬂMOVI B NMPOCTpPaHCTBe.

10 Yron mMexay nnockocTamMu. YCrnosusi napaniensHocTU U NepneHankynsapHOCTU NNOCKOCTEN

11 [nockocTb B NpocTpaHcTBe. PasnuyHble BUAbl ypaBHEHUSA MITOCKOCTH.

12 Mpsimas Ha nnockocTu. Buakl ypaBHEHWUA NPSAMON.

BekTopbl B reoMeTpryeckoi 1 koopanHaTHom popmax. Onpegenenne. ConcTea. [JeNcTBMSA Hag BEKTOPaMMU.

13
CkansipHoe, BEKTOPHOE M CMELLUaHHOEe NPON3BEAEHUS BEKTOPOB. VIX reOMETPUYECKOE NPUIOXKEHMS.

14 Cuctembl NMNMHENHbIX ypaBHeHUN. COBMECTHbIE N HECOBMECTHbIE cucTeMbl. Teopema KpoHekepa — Kanennu.
dopmynbl Kpamepa.

15 MaTpuubl n onpegenutenn. Onpegenexnsi. Ceonctea. [lercTBms Hag maTpuuamn. PackpbiTne onpegenurenen

BTOPOIro U TpeTbero nopsaakos.

16 Pagbl Tennopa n MaknopeHa

dyHKuMoHanbHble pagbl. CTeneHHble pagbl. Obnactb cxognmocTn. Teopema Abensi. Paguyc n nHtepsan

17
CXOOAUMOCTH.

18 |_|pI/I3HaKVI CXOOAMMOCTU 3HAKOMNOJIOXNTESbHbIX N 3HakonepemMeHHbIX pAaoB, abcontoTHas CXOONMOCTb.

19 Yucnosble pagbl. OnpegeneHune. Conctea. Heobxoanmbii Npu3HaKk CXOANUMOCTW.

20 JInHenHble gnddepeHumnanbHblie ypaBHEHUS BTOPOro nopsigka ¢ NOCTOSAHHbIMWU KO3dhduLmneHTamm

21 OunddepeHumnanbHble ypaBHEHNS NEPBOro Nopsaka, MX OCHOBHbIE BUAbI (C pa3aensowmnumMmcs n
pasfeneHHbIMY NepeMeHHbIMU, NUHENHbIE, oaHopoaHble). ObLee peleHre u 3agada Kown.

KomnnekcHble uncna. Onpegenexuve. [lenctema Hag KoManekcHeiMn yncnamm. dopmyna Myaspa. ®opmebl

22
3anncy KOMNIeKCHOro Yncna.

23 MpunoxeHusa onpegeneHHoro nHTerpana. Belumcnexnve nnowagen nnocknx uryp

24 HecobcTBEHHbIE MHTErpanbl NepBoro 1 BToporo pogos. Onpegenenne. CxogMmocTb.

25 OnpepenexHbin uHterpan. Metoabl BelYNCNEHNS.

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

27 HeonpegeneHHbIi uHTErpan (onpegeneHne, CBONCTBA, METOAbI BbIYUCIIEHUS)

28 OKCcTpeMym yHKUMM ABYX NepeMeHHbIX (Heobxoammoe 1 4o0CTaTOYHOE YCNOBMS CYLLECTBOBAHUSA 3KCTPEMYMA)

29 DyHKUUKN OBYX NEPEMEHHbIX (Onpegenenne, npeaen, HenpepbIBHOCTL)

5.2.2 TunoBble TECTOBbIE 3aAaHuA

Tunosble TecToBble 3agaHns HaxogaTcs B [NpunoxeHun k gaHHomy P
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHusA (3agayu, Kenchbl)

TuvnoBble NPAKTUKO-OPUEHTUPOBAHHbIE 3aAaHuns (3a4adu, Kencbl) HaxoaaTcs B MNpunoxeHnn k gaHHomy Prif

5.3 MeToaunyeckue matepuansl, onpeaensirowme npoueaypbl OLLleHUBaHUA 3HAaHUWA, YMEHUN, BnageHui (HaBbIKOB
1 (MNn) NpPaKTUYECKOro onbITa AesATeNIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4aroLlerocs K NpoOMeXXyToO4YHOM aTTecTaumm 1 NopAaaokK NIMKBUAALUN akageMUieckomn
3a00/KEHHOCTH

lMpoBeaeHe NPOMEXYTOYHON aTTecTalmmn pernameHTUpOBaHO NokanbHbIM HOpMaTUBHbLIM aktom CM6IYITA
«[lMonoxeHue 0 NpoBEAEHNM TEKYLLETO KOHTPOISA YyCNEBAEMOCTU 1 NMPOMEXYTOYHOM aTTecTaumm obyyaoLwmxca»

5.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTauuMm No AUMcumnianHe

YcTHas + MucbMmeHHas KomnbloTepHoe TecTupoBaHue MHas

5.3.3 OcobGeHHOCTHU NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AMCUUNIInHe

* Ha NoaroToBKy oTBOAUTCSA 45 — 60 MUHYT
* Ha OTBeT no 6uneTty n gononHuTenbHble Bonpockl 30 — 35 MUHYT
* MICNOMNb30BaHWe BCOMOraTenbHon nutepaTtypbl (CNPaBOYHUKOB, KOHCMEKTOB U TN.) HE NPEAYCMOTPEHO



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

ABTOp

3arnasue

MN3patenbcTBO

| [og n3paHusa |

Ccblinka

6.1.1 OcHoBHas y4yebGHas nurtepaTypa

WHapesa, I'. B. Bbicluas matemaTtmka Mocksa: At v Ap Meava 2023 nggiééq&égg%?%Ts
NnteuH, A. B. Bbicwasa matemaTtuka. CraBponornb: https://www.iprbooks
NuuenHas anrebpa CTaBpononbCKuii 2022 hop.ru/129574.html
rocyapCTBEHHbIV
arpapHbiil yHMBEepcUTET
AbpawmsH, A. B. HenpepbiBHas maTtemaTtuka: https://www.iprbooks
Teopusi 1 NpakTuka. hop.ru/129101.html
HeonpeaeneHHble n
onpefeneHHble UHTerpansl, Poctos-Ha-[loHy,
HecoBCTBEHHbIe MHTerpanbl, | 1araHpor: Magatenscrso 2022
uncroBble psifbl, YHKLMM tOxHoro chepepansHoro
HECKOMbKNX NepeMeHHbIX, yHuBepcuteTa
anddepeHumnanbHble
YpaBHEHUS
6.1.2 [lononHuTenbHaa y4yebHas nutepartypa
Hepo6Gosa C.®., Matemartuka. Cankr-NeTen6vor http://publish.sutd.ru/
Konsbuosa T.5. HeonpegeneHHble n CI'I6I'YI'IPI',D,yp ’ 2023 tp_ext_inf_publish.ph
onpefeneHHble nHTerparol p?id=2023124
WHapesa, I'. B. Boicliasi MaTemaTuka CuMdeponors: https://www.iprbooks
(NMHenHas anre6pa) YHUBEPCUTET 3KOHOMUKM 2020 hop.ru/101397.html
W ynpaBneHus
Konbuosa T.5., MaTtemartuka. CankT-MeTen6vor http://publish.sutd.ru/
HepoGosa C.®. AHanuTnyeckas reomeTpms CI'I6FVI'IF%,D,yp ) 2023 tp_ext_inf_publish.ph
p?id=2023123
MateeeBa A.B., Matematuka Cankr-NeTen6vor http://publish.sutd.ru/
Kpbinos A.B. cnﬁwnPrnyp : 2022 tp_ext_inf_publish.ph
p?id=2022106

6.2 NMepeyeHb Npod)eccMoHanbHbIX 6a3 AaHHLIX U UHPOPMALMOHHO-CMPABOYHLIX 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 pacnpoCTPaHsAeMOoro NporpamMmmMHoOro oéecne4vyeHust
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHme maTepmanbHO-TEXHUYECKOMN 6a3bl, HEOOXO0AMMOW AN ocyLlecTBeHUs o6pa3oBaTenibHOro
npouecca no gucumnnuHe

Ayautopus OcHalueHne

MynbTuMeguiiHoe obopygoBaHue, cneuyanMaMpoBaHHas Mebenb, Aocka
NekunoHHas Y A pyA H P A
aygutopus

YyebHasa ayguTtopus

CI'IeLI,VIaJ'II/I3VIpOBaHHaF| mebenb, Jocka




MpunoxeHune
pabouen nporpammMbl AUCLMNIINHBI MaTtematuka

dueyunnuHel

MpunoxeHune 1

HaumeHogaHue

no HanpaeneHuio nogrotosku: 18.03.01 Xumuyeckasn texHonorus, 18.03.02 SHepro- n pecypcocbeperatoLme npoLeccsl
XMMUWYECKOW TEXHOMOMMMU, HedpTexmMum 1 BUoTexHONorMm
HammeHoBaHue OI1 (npoduns): Bce npocmnu

5.2.2 TunoBble TecToBbIe 3a4aHuA

Ne n/n | DopMYNUPOBKMN TECTOBbLIX 3a4aHUN
Cemectp 1
1 Tema 1. MaTpuubl 1 onpeaenuTenu.
6 -3 0
Mpu kakom 3HayeHUnA onpegenutens 2 A-2 0[ =0
0 o0 1
1) 2; 2) 1; 3)0,5; 4)0
2 Tema 1. MaTpuubl 1 onpeaenuTenu.
-1 2 1 -1 _ .
Ecnn A = mB= , To matpuua C=A-2B umeeT Bna;
0 -5 3 2
-3 4. 3 -4\ -3 4. -3 4
D(Ce S 25 Zofi (L) 9 )
3 Tema 2. CucTeMbl JIMHENHbIX anredbpanvyecknx ypaBHeHUN.
. _ (1 2|-3
Ecnu (xo?]/o) - peLueHne CUCTEMbI JIMHEVHbIX YPaBHEHWI (3 ol 5 ) TO Xx5—Yy pPaBHO
1) -7,5; 2) 0,5 3)-0,5; 4) 7,5
4 Tema 3. Bektopbl.
OnuHa BekTopa a = 6 -2 paBHa:
1) 2410; 2)2V5;  3)8;  4)2V2
5 Tema 4. BekTophl. [lpon3sBeaeHns BEKTOpPOB.
OaHbl BekTopbl 2 =(-1,2-4) © b= (2,-3,0), Toroga ux ckansipHoe Npov3BeaeHNe paBHoO:
1) 5; 2) -6; 3) -8; 4)8
6 Tema 4. Bektopbl. [lponsBeaeHnMA BEKTOPOB.
Mpu Kakom 3HaueHun m sektTopbl 4 = (4;m; — 8) ub= (-2;-4,1) nepneHOAVKYyNsApPHbI?
1)4; 2) -4; 3) 0,4; 4)0
7 Tema 5. MeToa KOOpAMHAT Ha NJIOCKOCTU
[OaHbl aBe Touku nnockoctn A (8; -6) u B (-2;4), Torga cepeavHa oTpeska AB nmeeT KoopanHaThI:
1) (3:-1); 2)(5-5);  3)(3:1); 4) (3;-5)
8 Tema 6. Npsamas Ha NNOCKoOCTH
[laHo ypaBHeHwve npsiMon Ha nnockoctu: 3x — 2y — 1 =0, Toraa yrnoson KoadMULMEHT 3TON NPSIMON
paBeH:




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

Tema 6. Npsamas Ha NNIOCKOCTH

ypaBHeHMeM ﬂpﬂMOI/I I'IepI'IeHﬂ,I/lej'IﬂpHOVI I'IpﬂMOVIy *x 5, aBndaeTcsa

1 y= fx+52)y=—2x+53)y——fx 34y =2x-3

10

Tema 7. KpuBble BTOpOro nopsigka.

2
[laHo ypaBHeHue r1nepGonsi (“12) (y_;) =1.

Torga pacctosiHue mexay ee hokycamu paBHo:

1)6; 2)9; 3)3; 4)2V'5

11

Tema 8. NnockocTb B NnpocTpaHCTBE
HopmarbHbIN BEKTOP NMOCKOCTU x — 2y + 5z — 15 =0 umeeT KoopAnHaTbI:

215 2)(1-2;5);  3) (-1,2:3); 4) (1,2;-15)

12

Tema 9. Npsamasn B npocTpaHcTBe

Hanpasnstowmn BeKTop NpsiMon Y _z5

% —, =5 MeeT KoopaHaTb:

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

13

Tema 10. BBegeHue B MaTemaTnyeckum aHanums

ln(1+x)

Harit o6nactb onpeaenexnuns yHKuumn y = =

1) (Le0); 2) (= c0;1) U (1;00); 3) [-LD U(Le0);  4)(-11) U(L00)

14

Tema 10. BBegeHue B MaTeMaTUYeCKUN aHanus3

sin7x

imé sin10x

paBeH:

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

15

Tema 10. BBegeHue B MaTemaTnyeckmm aHanums

0O603HaumB 0 — 6eCKOHEYHO Mary BEMUYMHY, © - BECKOHEYHO BonbLUyo BENMYMHY, C — KOHEYHYIO

c0+C
HEHYIIEBYIO BENMUMHY, OMPEAENHTb, YeMy PaBHO COOTHOLIEHNE: —

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

16

Tema 11. NMpeaen dyHKUNNA.

5 3
Bbluncnutb npegen dyHKUMI:  lim M
w®¥ 144257 - 6x°

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

17

Tema 12. AucdepeHumanbHoe ucuncrneHme pyHKLUMN ogHOMN NepeMeHHON.

MpounssoaHasa dyHKUMK i = ex2+3 MMmeeT BUA:
1) xe 3 2) 2xe 3 3) - 2xex2+34) (x2 + 3) o+




18

Tema 12. AucdepeHumnanbHoe ucuncrnieHme pyHKLUMN ogHOM NepeMeHHON.

MpounssoaHasa dyHKUMK Y = ln(l - x2) B TOYKe X=2 paBHa:

1) ¥a; 2) -3/4; 3) 4/3; 4)-4/3

19

Tema 12. AucdepeHumanbHoe ucuncrneHme pyHKLUMN ogHOM NepeMeHHON.
y;x OT oyHKUMM ¢ =i2 paBHa:
X

1)6/x*; 2)-6/x%; 3)6x%; 4) —6x*

20

Tema 13. NpumeHeHne guchbdepeHLManbLHOro UCHUCNEHUA
®yHKUMA v = f(x) onpeaeneHHa Ha npomexyTke (-5;4). Ha puc. nsobpaxeH rpacuk yHkummn y :f'(x).

v &

i

y=lI(X)

L
ey
B

=y |

5 /
L/
|
|

i

Torga Touka MMHUMYMa Ha npomexyTke (-5;4)

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

Cemectp 2

21

Tema 14. PyHKUUM ABYX U HECKONBKUX NEepPeMeHHbIX.

1
/ 9-2242

1) ¥ =12 >9,2)x% + 12 < 9;3)x% + 1> > 94> — > > 9

O6nacTtb onpegenennsa yHKUUN Z =

22

Tema 14. PyHKUUM ABYX U HECKOJNbKMUX NEepPeMeHHbIX.
Havtn grad (z)byHkumn z = arctg(x +y) B Touyke (0; 0):

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

23

Tema 15. AkcTpeMyMbl PYHKLMN ABYX U HECKOSNbKUX NePEMEHHbIX.
HaiTi kpuTUdeckyto TOUKy yHKUMN z = 2xy + x2 + 2.

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

24

Tema 16. HeonpegeneHHbIN MHTerpan u ero BblYnucneHue.

MHoxecTBO nepBoobpasHbiX MyHKUMK f (x) =%§ uveeT Bua:

Nx+nlx+1 +C; 2Qyx-7nlx+1| +C;

2
)x+7lnlx+1] +C; 4) T+8x+C.

25

Tema 16. HeonpeaeneHHbIN MHTerpan u ero BblYucneHue.

MHoxecTBO nepBoobpasHbiX hyHKUMK f (x) = V% vmeer sua;




3 3 3
HVxdrc, 2 Watec, 3) Hadtic, 4 —%w.
2 x2

26

Tema 16. HeonpegeneHHbIN MHTErpan u ero BbIYUCIEHUE.

KakoB reomeTpuyecknin CMbICN onpegeneHHoro nHTerpana ot yHkuun y = f(x) B uHTepsane [a,b] B
JeKapToBOW cucTteme KoopamHaT?

1). AnvHa nuHum y = f(x) B MHTepBane [a,b];
2). Mnowagb durypel, orpaHn4yeHHoOn nuHuen y = f(x) B uHTepsane [a,b];
3). CpepnHee 3HauyeHune yHkumm y = f(x) B nHTepBane [a,b];

4). MNMpounsBegeHne cpegHero 3Ha4eHms PyHKUMM B MHTepBane [a,b] Ha AnuHy nHTepeana.

27

Tema 17. OcHOBHbIE KNaccbl MHTErPUPYEMbIX PYHKLNNA.

MHOXecTBO NepBoo6pasHbix PyHkuMn f (x) = sin?3x

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

28

Tema 17. OcHOBHbI€ KNaccbl MHTErPUPYEMbIX PYHKLNNA.

Kakow nHTerpan He Bblpa)kaeTcs B anieMeHTapHbIX YHKLMAX?

1)- fﬁd"; 2) fxe_xzdx/' 3)f€_x2dx; 4) [ cos*2xdx

29

Tema 18. OnpepeneHHbI uHTerpan. Heco6cTBeHHbIe MHTerpan.l.

Kakol n3 npuBeaeHHbIX HKE MHTerparoB siBnsieTcst HecobCcTBEHHbIM, ecnn dpyHKums f(X) - HenpepbiBHA?

1). [ofdx 2)  [La f(x)dx 3). [ flao)dx 4). [ fx)dx

30

Tema 18. OnpegeneHHbIN nHTerpan. Heco6¢cTBeHHbIe UHTerpanbl.
Inx
UeMy paBeH UHTerpan f;° = dx?

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

31

Tema 19. NpunoxeHnsa onpeaeneHHOro UHTerpana.

UeMy paBHa nnolianb ourypbl Ha pucyHke?

1). [Rf@dx 2).[E(f ) —p@)dx 3). [§ fx)dx— [Ge@dx 4). [§ fe)dx— [§e()dx

32

Tema 20. YucnoBble MHOXecTBa. MHOXecTBO KOMMMEKCHbIX Yncen

Moaynb KOMNNekCcHoro uncna z =2 — 3i paBeH:




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

33 Tema 20. YucnoBble MHOXecTBa. MHOXeCTBO KOMMNMEKCHbIX Yncen
Ecnvz, =1-1iz, =441, TO z; -z, paBHO:
1) 5+ 3i; 2) 5-3i; 3)3 -1 4) 3i
34 Tema 21. AuddepeHumnanbHbIe ypaBHEHUA NePBOro nopsiaka.
Kakoe w3 ypaBHeHun He saBnseTca AnddepeHunanbHbiM YpaBHEHUMEM C  pasfdensoLwmMmcs
nepeMeHHbIMU?
2 . dy .
1) /y + 1dx = xydy; 2 =f®-gW:;
3)y +p) -y =g0; 4) %yzctgxdx
35 Tema 21. AnddpepeHumnanbHble ypaBHEHUS1 NepBOro nopsigka.
O6wwmn nHTerpan auddepeHunansHOro ypaBHeHust d—g =xdx VMeeT BUA:
y
1 x? 1 x? x? 1,
l)—y_ > +C,2)y_ 2 +C3)y = > +C,4)—y—x +C
36 Tema 22. AudepeHuymanbHbIe ypaBHEHUA BTOPOro nopsigka.
OnddepeHumanbHBIM YpaBHEHNEM BTOPOro NOPSAKa ABNSETCS:
dy _ » " ' "y 2,2
1)ya—y tex =x;2)4y -3y =5¢*; 3)4y -3y +2y =5¢%; DHhxy -2xy+1=0
37 Tema 23. JluHerHble andcepeHUManbHbIe ypaBHEHUS BTOPOro nopsigka.
[aHo AnddepeHumnanbHoe ypasHeHne y' —y — 6y = 0, Toraa xapakTepucTuieckoe ypasHeHue byaet
UMeTb BUA:
16k>—k-1=0; 2)k?+k+6=0; 3)k>+k-6=0;, 4)k’-k-6=0
38 Tema 24. YucnoBble psagbl.
Kakon 13 gaHHbIX psaoB ABMSETCS CXOAALLMMCS:
DY DY DY 9
n=1 n=1 n n=1 \/Z n=1
39 Tema 24. Yucnosble psagbl.
[ns Kakoro 13 cneayowwnx psaaoB BEPHO yTBepxxaeHune: ecnu lim u, =0 psa AOCTOBEPHO CXOAMTCS:
n—-oo
1)i(_ 1)n1.2)i1.3)iL.4)i3_”
7 7 3 7 .
n=1 " n=1 " n=1 \/;2 n=1 i
40 Tema 25 PyHKUNOHANbLHbIE pPAAbI
5 5 n+l ,
bIYNCNNTL pagMyc CXOAUMOCTU psaa —_—X ,
n=l ‘\/ 2”
1)V2;2) 2; 3) (V2;V2); 4) V2
41 Tema 26 AnemMeHTbI TEOpPUU BEPOATHOCTEN

B kopobGke nexaT 5 kpacHblx M 7 cuMHMX WwapoB. Hayrag wssnekatoT ABa wwapa 6e3 Bo3BpalleHus. Hangute
BEPOSATHOCTb TOTO, Y4TO 06a Wwapa 6yAyT KpacHbIMU.

1)25/144  2)10/66 3)10/132  4)5/12
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Tema 27. OCHOBbI MaTeMaTU4Ye€CKOM CTaTUCTUKMU.

YT0 Ha3blBalOT reHeparibHOW COBOKYMHOCTbLIO B CTAaTUCTUYECKOM UCCrEAOBaHUN?
1) CoBOKYNHOCTb BCEX BO3MOXHbIX 3HAYEHWUI Cry4YanHOW BENNYUHbI

2) COBOKYMHOCTb 3MEMEHTOB, MO KOTOPbLIM NPOBOAUTCA UCCNefoBaHNe

3) CoBOKYMHOCTb Cny4aniHO OTOGPaHHbIX 3NEMEHTOB U3 00LLen rpynnbl

4) CoBOKYNHOCTb BO3MOXHbIX OLLMOOK U3MEPEHUIA




MpunoxeHune
pabouen nporpammMbl AUCLMNIINHBI MaTtematuka

dueyunnuHel

MpunoxeHune 2

HaumeHogaHue

no HanpaeneHuio nogrotosku: 18.03.01 Xumuyeckasn texHonorus, 18.03.02 SHepro- n pecypcocbeperatoLme npoLeccsl

XUMUYECKOWN TEXHOMOMMN, HEPTEXUMINM U BUOTEXHONOTNN
HammeHoBaHue OI1 (npoduns): Bce npocmnu

5.2.3 TunoBble NPaKTUKO-OPMEHTUPOBaHHbIE 3aAaHuA (3apayn, Kenchbl)

Ne n/n_| YCnoBusa TUMNOBbIX MPaKTMKO-OPUEHTMPOBaHHbLIX 3a4aHui (3adaY, KencoB)

Cemectp 1

1 Tema 1. MaTpuubl u onpeaenuTenmu.
(1 2 (-1 3
OaHbl oBe matpuupl A = (3 1) mB _( 1 1)_

Tpebyetcsi HaiTh C = A - B -2A.

2 Tema 2. Cuctembl NMNHENHBbIX anredbpanyeckux ypasHeHUN.

Cuctema TpEX NMHENHbIX YpaBHEHWUI C TPeMS HEM3BECTHBLIMU Xy, X2, X3 3a[laHa pacLUMPEHHOW MaTpuLen

1 2 1|4
3 -5 3|1]
8

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

2) HaWTW peLLeHne 3TON CUCTEMbI METOLAOM MOSTHOTO UCKIIOYEHUS,

3) pelunTb 3Ty Xe cucteMy no popmynam Kpamepa.

3 Tema 3. BekTopbl.

OCHOBaHMUS.
CpencrBamun BEKTOPHOW anrebpbl HanTu:

1) BEKTOPbI C HA4Yanom B TOYKe B 1 KOHLOM B OCTarbHbIX BEPLUMHAX NMpaMuAbl;
2) ANWHY 1 HanpasnsawLme KOCMHycbl BekTopa BC;

OaHbl BepwmnHbl nupamuabl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npu4ém Toukm A, B, C - BepLUUHbI €€

4 Tema 4. Bektopbl. [lponsBeneHus BeKTOpoB

OCHOBaHU4.
CpenctBamun BEKTOPHOW anrebpbl HanTu:

1) ckansipHoe npoussegeHune Bektopos BC u BQ;
2) yron ¢ mMexay pébpamm BC n BQ;
3)  BeKTOpHOe Npou3BedeHNe BekTopoB BC u BA;

4) nnowiagb OCHOBaHWS NUpaMuabl;
5) 006bEM NupamMnabl.

OaHbl BepwmHbl nupamugbl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npunyém Toukm A, B, C - BepLUUHbI €€

5 Tema 5. MeToa KoopauHAT Ha NIOCKOCTHU
TpeyronbHuk ABC 3apaH cBommu BepwmHamu: A(5,7);B(8,4)C(3, - 3).

Hantn gnuHy BeicoTbl h, npoBeaéHHOM 13 BepLunHbI C.

6 Tema 6. Mpsimas Ha NNOCKOCTW.

TpeyronbHuk ABC 3apgaH csoumu BepwnHamu: A(5,7);B(8,4)C(3, — 3).
Haritu: 1) ypaBHeHne ctopoHbl BC (B OTpe3kax Ha 0csix),

2) ypaBHeHue CTOpoHbl BA (B 06wem Buae),

3) yron ¢ mexay ctopoHamu BC n BA,

4) ypaBHeHve meamaHbl BM (¢ yrnosbiM koadhdumumeHTom),

5) ypaBHeHue BbicoTbl AK (C yrnoBbIM KO3 HULIMEHTOM),




6) ypaBHeHue npsmon L, npoxoasien yepes Touky C || BA,

Tema 7. KpuBble BTOpOro nopsigka.
YKkasaTtb TN KpMBOW BTOPOro Nopsigka, HanTu ee napameTpsbl, caenaTb YepTex:

@9 v 4
16 9 ’

Tema 8. MnockocTb B NpocTpaHCTBE

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

Hantu:

1) ypaBHeHue nnockoctn (ABC);

2) yron B mexay npsimon (AD) u nnockocTbio (ABC);

3) ypaBHeHue npsmon (L), npoxoasiien yepes (()D L nn. (ABD);
4) yron y Mexay nnockoctbio (ABC) 1 nnockocTbio (ABD);

5) ypaeHeHue nnockoctu (Q), npoxoasuen yepes() C || nnockoctn (ABD).

Tema 9. Mpsman B npocTpaHcTBe

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

Hantu:

1) ypaBHeHuWe npsiMmoit (AB) B kaHOHWUYECKOW hOpME;

2) ypaBHeHue npsamont (R), npoxogsiuen yepes ToukyD napannensHo (AB);

3) Tynom yron a mexgy npsimbimu (AB) u (AD), T.e. @ = (AB /) AD)

10

Tema 10. BBegeHue B MaTtemaTU4eCKUM aHanus.

log, (x-1)

Haiitn obnacte onpeaenerust oyHkummM y = ——

1"

Tema 11. MNpenen dpyHkuUN
BbluvcnnTe npegensl, He Nonb3ysick Npasunom JlonuTans:

cos 3x—cos 4x

3 2_ 2
1y 1im 222 2) lim 2L . 3) lim =25 4) e

r—1 Vx+8’ X—00 5x24+2x x—-2 2+7x+10’

lim
x—0

12

Tema 11. Npepen cdyHKkunn

Hantu Toukmn paspbiBa pyHKUMK. [oCTponTL YepTex.
X, x <=2
y= 4—x2, -2<x<0.
4-x, x>0

13

Tema 12. AudbcbepeHuymanbHoe ucuncneHme GyHKLMN OQHON NepeMeHHON.

Monb3ysack hopmynamu aAnddepeHLUpoBaHns, HAUTU NPON3BOAHbLIE CREAYOLWMX (YHKLUMNA:

1y = ﬂ;Z).y = 4cos3x;3).y = e@;él)y =x21-x2

1-—sinx

14

Tema 13. NMpumeHeHune anddepeHUnanbLHOro UCHUCNEHNA.

Haiitn npegensl, ncnonb3ysi npaesuno Jlonutans:

L 14dx—x? . 1-cos2.
1. lim ———— 2. lim 5
x—>00 X+3x°4+2x x—0 €05 5X

) i , 2
3. lim llns,mx; 4. lim(x+1)e™.
x—+0 nsinSx xX—00

15

Tema 13. NMpnmeHeHune anddepeHUNManbLHOro UCHUCNEHNA.




HanTn nHTepsanbl MOHOTOHHOCTM U 9KCTPEMYMbI (OYHKLIMKN I/ = x> -3x*-9x-12

16 Tema 13. NpumeHeHne anddepeHUNanbLHOro NCYNCIEHNS.
HainTn Hambonbluee 1 HaumeHbLIee 3Ha4yeHne MyHKUMN i = x>-3x*-9x+35 Ha oTpeske
[-4; 4].
CemecTp 2
17 Tema 14. dyHKUUM ABYX U HeCKOHbKVIX nepemMeHHbIX.
z= ln;f. Jokasatb, 4To ;— x + Y= 0.
18 Tema 14. ®yHKUUM ABYX U HeCKoanMx nepemMeHHbIX.
Hantn gradu wn ‘;—”l‘ B Touke M (1; ,2, —-1), ecnin l —OMO, u —?+xz.
19 Tema 15. AkcTpeMyM hyHKLUM HECKONbLKUX NepeMeHHbIX.
HanTn akcTpemymbl yHKUMN  z = 2x — 2y — X2 - yz.
20 Tema 15. dkcTpeMyM (PpyHKLUM HECKOJIbKUX NepPeMEHHbIX.
Hantn Hanbonbluee 1 HaumeHbLLee 3Ha4YeHNs PyHKUMKN  z = X+ 2y2 +1 B 3amKHyTOM 06nacTu, orpaHNYeHHoON
ocamum 0x, Oy u npsimon x+y=3.
21 Tema 16. HeonpeaeneHHbIN nHTErpan U ero BblYnCneHue.
Bbluncnutb nHterpan: f (x4 +e¥)dx
22 Tema 17. OcHOBHbIe KNnaccbl UHTErpPUpyeMbIX OYHKLMI
arctg(x) 2x+3
Bbluucninte: 1. dx; 2. [ (x+1)edx; 3.
f f( ) f x243x— 10
23 Tema 18. OnpepeneHHbIN NHTerpan. Hecob6cTBeHHbIe MHTerpanbl.
BuiumcrnTe [ 1 Inxdx
24 Tema 19. MpunoxeHna onpeneneHHOro UHTerpana.
BbluvcnuTe nnowans durypbl, orpaHU4eHHON NUHUSMU
y=(x—1)2 My=5—x2.
25 Tema 21. AndbcbepeHumanbHble ypaBHEHUA NEPBOro Nopsaka.
Hantu obwni uiterpan ypasHeHus  ydx + (1 + xz) dy =0.
26 Tema 21. AndbcbepeHumanbHble ypaBHEHUA NEPBOro Nopsaka.
Hantu pelieHune ypaBHeHUS: y’ —%y =X Y[OOBMETBOPSOLLEE HAaYalNbHbIM YCMOBUSAM Yeq =2
27 Tema 22. incbchbepeHumanbHble ypaBHEHUA BTOPOro nopsiaka.
Hantn yacTHoe pelleHne ypaBHeHNs (1 + x2) y” - ny’ =0, yAOBNETBOPSIOLLEE HAYambHbIM YCMOBUAM Y| ,_; =
/7
y |x=1 =1
28 Tema 23. JlunenHble anddepeHumnanbHble ypaBHEHUA BTOPOro nopsaka.
HalnTu yacTHoe pelueHre ypaBHeHWs, yAOBNETBOPSIOLLEE yKa3aHHbIM HayarbHbIM YCIIOBUSIM: y” - 5y’ +4y =
0, y'x:0=5' y,|x:0=8
29 Tema 23. JluHenHble andcpepeHLnanbHbIE ypaBHEHUS BTOPOro nopsiaka.
Haiitn obwee pewenue ypasHerns  y” -3y’ +2y = (34 -12x) e ™
30 Tema 24. Yucnosble pagbl.
n o Mol 2 3,
ccrnegosaTb CX0AMMOCTb psda Y2 aTntats Tt
31 Tema 24. Yncnosble psagbl.
Wccneposath cxognmocTs papa Y eq (- D! 1"51":22) =h3 iy (- Z"E:ZZ)
32 Tema 25. dyHKUMOHaNbHbIE pAAbI
o o0 1 n 1 1.2 1.3 1 n
Haintu nHtepsan n paguyc cxogumoctu paga ¥y, PETE R L TR s oowes S
33 Tema 25. PyHKUMOHanNbHbIE pAAbI




2

e
PasnoxuTs B pAA yHKuMIo i =
X

34 Tema 26. dneMeHTbI TEOPUUN BEPOATHOCTEN
BeposiTHOCTM nonagaHusa B uenb npu cTpenbbe nepBoro 1 BTOPOro Opyanii COOTBETCTBEHHO paBHbl: p = 0,7; po =
0,8. HainTn BeposiTHOCTb NonagaHusi Npu oaHOM 3anne (M3 oboux opyauin) XoTs Obl OLHUM U3 OPYAUNA.

35 Tema 27. OCHOBbI MaTeMaTU4eCKOW CTaTUCTUKMN

[nsa nvetowenca BbIOOPKN 3Ha4YeHU X; criyvanHon Bennyunel X 12, 15, 14, 10, 18, 21, 17, 13, 16, 15, 19, 14, 22,
18, 20 - HaTX TOYEYHblE HECMELLIEHHbIE OLEHKM HEN3BECTHBLIX MaTEMATUYECKOro OXnaaHusl 1 gucrnepcum
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