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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb paucumnnuHbl: CdhopmupoBaTb KOMMNeTeHUun oby4yatowerocs B 06nacT MCNOnb30BaHUS OCHOBHbIX
MaTeMaTU4YeCckux 3aKkOHOMEPHOCTEN U NPUMEHEHNs MaTemMaTuyecknux mogernen B npodeccmoHanbHoOn AesTenbHOCTU. Takke
cnocobcTBoBaTh (POPMUPOBAHUID KOMMETEHLIMIA, ANst YCMELHOro oBnafeHusi KOTOpbIMU HEOBXOAMMO YMEHWE NOrnyecku
MbICMIUTb U FPAMOTHO M3naratb CBOW MbICIIN.

1.2 3agaum AUCUUNNUHBI:

* O3HaKOMWUTb CTyAEHTOB C OCHOBaMW MaTeMaTU4YeCKUX 3HaHWUN, HeOOXOAMMbIX ANs PELUeHUs] TEeOPeTUHECKMX U
NpUKNagHbIX 3a4ay B pa3nuyHbIx 06nacTsax 4esTenbHOCTY;

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

* MpuBNUTL CTyAEHTaM OCHOBHbIE HaBbIKWM MCMOMb30BaHWSA y4ebHOW M CnpaBOoYHOW NMMTepaTypbl N0 MaTeMaTuke, a
Takke No AUCUMNIMHaM, B KOTOPbIX MPUMEHSIIOTCS MaTeMaTUieckme MeToabl;

* [oaroToBUTL CTYAEHTOB K NPaKTUYECKOMY NPUMEHEHUIO NOMYYEHHbIX 3HAHWA;

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

OucumnnuHa 6asvpyeTcs Ha KOMNEeTEHLMSAX, CDOPMUPOBAHHLIX HA NpeablayLem ypoeHe obpasoBaHus

2 KOMMNETEHUNUN OBYYAIOWENoCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNIIUHBI

OlNK-2: Cnoco6eH ncnonb3oBaTb MaTemaTu4veckue, usunyeckue, husnNKo-XxmMmMmieckme, XMuMnMIeckme MeToabl Ans
pelueHus 3agay npoceccUoOHaNbLHON AeATeNIbHOCTHU
3HaTb: OCHOBbI AMddepeHLManbHOro U MHTErpanbHOro ncHncneHus, anddepeHumnanbHbiX YpaBHEHWUIA, TEOPUN BEPOSITHOCTEN
M MaTeMaTu4ecKom CTaTUCTUKN.
YMeTb: NpoBOANTbL aHann3 pyHKLUMI, pellaTb OCHOBHbIE 3a4a4y TEOPUU BEPOSITHOCTU M MaTeMaTMYeCcKol CTaTUCTMKK, pellaTb
ypaBHEHNS U cucTembl AuddepeHUnanbHbiX YpaBHEHUI MPUMEHUTENbHO K pearbHbIM  MpoleccaM, MNPUMEHSTb
MaTeMaTU4eckme MeToabl NPy peLeHn TUMOBbLIX NPOgECCUOHANbHbLIX 3aaay

BnageTb: ocHoBaMu hyHAaMEHTanbHbIX MaTeMaTU4eCKMX TEOPUA U HaBbIKaMU UCMONb30BaHUSi MaTeMaTUYECKOro annapara;
MeTogamun ctaTtucTnyeckon o6paboTkm nHpopmaLmu.

3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNNHE
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Pasgen 1. OcHoBbI NMHENHON anredpsbl

Tema 1. MaTpuubl 1 onpegenuTenmu.
MaTtpuubl. CeoncTtea matpuu,. [lencTeus Haa
maTpuuamun. Onpegenutenu. CeoincTea
onpegenutenei. MNMpakTnyeckme 3aHATUSN:
OevictBus Hag matpuuamu. Cnocobbl
nogcyeta onpegenutenen. (PewweHne 3agay)

Tema 2. Cucrtembl NMNHENRHBIX 0
anrebpaunyeckux ypasHeHun. Cuctemsl Tpex
NNHENHbIX YPaBHEHN C TpeMS
HeunsBecTHbIMU, Popmyrbl Kpamepa, meTton
NOJSTHOro UckNYeHus. MNMpakTnyeckne 2 2 15 nn
3aHATUSA: PelleHne cnucteM NUHenHbIX 1
anrebpanyeckux ypaBHeHUA METOO0M
MOHOMO UCKITKYEHUs!, No dhopmynam
Kpamepa. (PelleHne 3agay)

Pasgen 2. BekTopsbl

Tema 3. Bektopbl. OnpegeneHune Bekropa.
PaBeHcTBO BekTOpOB. KonnuHeapHsie n
KOMMnaHapHble BEKTOPbI. JIMHenHbIe
onepauuv Hag Bektopamu. NMpoekumu
BEKTOpa Ha ocu koopauHaT. 3annck BekTopa
B pbopme npoekumit. basuc. MNpakTtnyeckne
3aHATUS: JIHenHble onepaunm Hag
BekTopamu. (PelleHne 3agay)

2 2 15,75 OK




Tema 4. lNponsseaeHna BEKTOPOB.
lMponsBeneHns BEKTOPOB, 3a4aHHbIX B
dopme npoekunin. CkansapHoe, CMeLLaHHOE r
BEKTOPHOE NPOM3BEAEHMNS BEKTOPOB.
OnpeneneHue, ceonctaa. lNpakTnyeckue
3aHAaTUA: [pyMeHeHnsa ckansipHoro,
CMELLaHHOTO 1 BEKTOPHOro Npon3BeaeHuni
BEKTOPOB Afsi peLLeHnid NpuknagHbix 3agad.
(PewweHune 3anay)

Pasgen 3. AHanuTnyeckas 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. MNMpsimasi Ha nnockocTn. OCHOBHbIE
ypaBHEeHUs NpsAMOK. Yron Mexay npsMbIMu.
YcnoBusi napannensHoOCTU u
nepneHanKyNsApHOCTU NPSIMbIX.
MpakTuyeckune 3aHsaTUA: NprMmeHeHne
OCHOBHbIX YPaBHEHUN NPSIMOW ANS peLleHns
3apay. (PeweHune 3agay)

15

15

Tema 7. KpmBble BTOpOro nopsiaka.
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

10

nn

Tema 8. lNnockocTb B NPOCTPaHCTBE.
KoopauHatbl B MpOCTpaHCcTBe. YpaBHEHNE
NOCKOCTU, NPOXOASALLEN Yepes AaHHY0
TOYKY NepneHanKynsapHO AaHHOMY BEKTOPY,
ypaBHeHMe NNOCKOCTW, MpoXoasiuen Yyepes
TPU AaHHbIe TOYKN, O6LLee ypaBHEHNE.
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)

11

Pasgen 5. BeBegeHne B mateMaTU4ecKui
aHanus

10

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)

0,03




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

Pasgen 6. QuddepeHumanbHOe ncHncrneHne
PYHKUUN OQHOW NEpEeMEHHON

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

10

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 anga 3A0)

10

nn

KoHcynbTaumm n npoMexyToyHas atTectaums
(3auer)

151,75

Pasgen 7. ®yHKUNN HECKOMNBbKUX NEePEMEHHbIX

Tema 14. OyHKUUN OBYX N HECKOMNbKUX
nepemeHHbIX. OCHOBHbIE onpeaeneHust.
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. lNpakTuyeckue
3aHaTus: NpumeHeHne Tabnuubl ans
BbIYMCMNEHUSA MPOCTENLLINX MHTErParioB.
(PewweHne 3agay)

Tema 17. OCHOBHbI€ KIlacCbl MHTETPUPYEMbIX
dyHKUnn. OCHOBHbIE METOAbI
WHTErpMpoOBaHns: METOAbl 3aMEHbI
nepemMeHHOn, MEeTOA MHTErpUpoOBaHns 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 ONpeaeneHHoro
WHTerpana. VIHterpan ¢ nepeMeHHbIM
BepxHUM npegenom. ®opmyna HetoToHa-
JlenbHuua. Metoabl BblMUCNEHUS
onpegeneHHoro nHTerpana. HecobcTBeHHbIE
uHTerpansl. lNpakTuyeckme 3aHATUS:
BbluncneHne onpegeneHHoro HTerpana.
(PewweHwne 3anay)

Tema 19. NMpunoxeHusa 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. AudpdepeHunansHblie ypaBHEHUS
n psagbl

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




Tema 21. JuddepeHumansHble ypaBHEHUSA
nepsoro nopsigka. OnpegeneHuve
anddepeHLmansHOro ypaBHeHUA 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 NOHWXKEeHUs nopsaka.
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 00LLEM peLleHnn. Y paBHEHMS
BTOPOro nopsiaka ¢ NOCTOSIHHBbIMU
koaddurumeHTamu. Metoabl peleHnst
NIMHENHBIX YpaBHEHWI C NOCTOSAHHLIMU
koadhpmumeHTamu. MNpakTmyeckme 3aHATUS:
PeuwleHne nuHerHbix anddepeHumanbHbIX
ypaBHEHUI BTOPOro Nopsifka ¢ NOCTOAHHbLIMMU
koacpbmumeHTamn (PelweHve 3agav)

Tema 24. Yncnossle pagel. Onpegenexuve
yncnoBoro psiga. Heobxogmmeln npusHak
cxogumocTu. MNpaBuna gencTems ¢ pagamu.
Psaabl ¢ nonoXutenbHbIMK YneHamu.
Mpur3Hakm cxoguMocTn. 3HaKonepeMeHHbIe
psgbl. Teopema JlenbHuua ans
3Hakouepeaytowmxes pagos. MNpakTnyeckue
3aHATUNA: MiccnegoBaHme Ha CXOANMMOCTb
3HAKOMONMOXMUTEbHbBIX YUCMOBbLIX PAO0B.
MprMeHeHne TeopeMsbl JlenbHuua ons
nccnenoBaHms 3HaKoYepeayoLMXes paaoB
Ha cxoammocTb. (PelwweHune 3agad)

Tema 25. OyHKUMOHaNbHbIE PSAbI.
CreneHHble psaabl. OnpeaeneHne cTeneHHoro
psaa. ObnacTb CXOAMMOCTM CTEMNEHHOro
psga. Teopema Abens. Paguyc n nHtepsan
cxogumocTtu. Paael Tennopa n MaknopeHa.
MpakTuyeckne 3aHaTUSA: HaxoxaeHue
pagvyca u uHTepBana CXxoaMMOoCTH
cTeneHHoro psga. PasnoxeHne dyHKunn B
psa Tennopa n MaknopeHa. (PeweHnune
3ajauv)

Pasgen 11. OcHOBbI TEOPMM BEPOSTHOCTEN U
MaTemMaTU4eCKON CTaTUCTUKN

ra

Tema 26. dnemMeHTbl TEOPUN BEPOSATHOCTEN

Tema 27. OcHOBbI MaTeMaTU4ecKomn
CTaTUCTUKK

18

UTtoro B cemecTpe (Ha kypce ansa 3A0)

18

a3

KoHcynbTaumm n npoMexyToyHas
aTTectauus

34 34

121

2,5

24,5

Bcero koHTakTHas pa6ota n CP no
AuCUMUNNnHe

134,75

297,25




4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4ebHbIM NaHoM He npeaycMOTPeHo

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NMPOMEXYTOYHOWU ATTECTALMU

5.1 OnucaHue nokasartenen, KpUTepUEB U CUCTEMbI OLLEHUBAHUSA Pe3ynbTaTOB 00y4YeHus
5.1.1 NokasaTenu oueHUBaHUA

Ko HanmeHoBaHWe oLeHOYHOro
MokasaTenu oueHnBaHWsa pesynbTaToB 06y4YeHus
KoMneTeHunn cpeacTea
PackpblBaeT MeTogbl MaTeMaTMyecKoro aHanmsa nu MogenmpoBaHus. BOMNPOCHI AN YCTHOro
cobecenoBaHus
PelaeT TMnoBble 3agayn, CBA3aHHbIE C OCHOBHbIMY pa3saernamMu usnku
OrlIK-2 n XUMUW. BOMPOCHI ANF TeCTUPOBaHUA

HaxoauT KonnyecTBeHHble COOTHOLLEHUA OIS peLleHnst NPaKTUKO-OPUEHTUPOBAHHbIE
npodeccnoHarnbHbIX 3agau. 3afaHua

5.1.2 Cuctema u KpuTepum oueHMBaHUSA

Kputepumn oueHnBaHna chopMMpoOBaHHOCTU KOMNETEHLIMI

LLikana oueHnBaHuA
YcTHoe cobecepoBaHne MucbMeHHas paboTa

MonHbIR, ncyepnbiBaoLLMIA OTBET, ABHO
OEMOHCTPUpPYOLWUIA rnyboKkoe NoHUMaHne
5 (oTnn4HO) npegMeTa M LUMPOKYH 3pyANLNIO B
oueHmnBaeMoun obnactu. Kputnuecknn,
opvrMHarnbHbI Noaxon K MaTepuarny.

OTBET NOMHbINA, OCHOBAHHLIN Ha
npopaboTke Bcex 00si3aTeNbHbIX

4 (xopoLuo) NCTOYHMKOB MHpopmaumm. Moaxon K
mMaTepwuany oTBETCTBEHHbIN, HO
CTaHOapTHbIN.

OTBET BOCNPOU3BOAUT B OCHOBHOM TOSbKO
NeKuMoHHble MaTepuansl, 6e3
camocTosiTenbHon paboThl ¢
pekoMeHO40BaHHON NuTepaTypon.
[eMoHCTpupyeT NOHNMMaHue npeameTa B
uenowm, 6es3 yrnybneHus B getanu.
MpUCyTCTBYIOT CyLUECTBEHHblE OLIMBKN UK
npo6enbl B 3HAHUSAX MO HEKOTOPbLIM TEMaM.

3 (yooBneTBOpUTENbHO)

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomoLuu sk3ameHaTopa. HeaHaHue

2 (Heya0OBNETBOPUTENbLHO) | 3HAYMTENbHOW YacTW NPUHLMMNNANLHO
BaXHbIX 31EMEHTOB ANCLMNIUHDI.
MHorouncneHHble rpybble owmbku.

[eMoHCTpupyeT NoHnMaHve npegmMeTa B

3auTeHo uerom, 6e3 yrnybrexus B getanm.

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomoLLmM ak3ameHaTopa. HesHaHue

He 3auTteHo 3HaAYUTENbHOM YacTu NPUHLMNNANBLHO
Ba)KHbIX 9NEeMEHTOB AUCLIMMMUHBI.
MHorouncneHHble rpybble owmbku.

5.2 TunoBble KOHTPOJNbHbIE 3a4aHUA UMK UHbIE MaTepuanbl, Heo6xoanMble ANA OLEeHKU 3HAaHUW, YMEHUH,
HaBbIKOB U (UNK) onbiTa AEATENbLHOCTU
5.2.1 MNepeyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n | dopMynnpoBKM BONPOCOB

Cemectp 1

MpuMeHeHNst NOHATMSA NPON3BOAHON ANsi UCCrefoBaHNst CBOMCTB (PYHKLIMK:
[J Bo3pacTaHue un yobiBaHne hyHKLUK

[J TOYKM IKCTPEMYMA

[0 BbINYKIIOCTb €€ rpaduka

[ Toukn nepernba rpaduka

00 acuMNTOThl (BEPTUKANbHbIE U HAKIOHHbIE)




Mpasuna Jlonutansa packpbiTUa HeonpeaeneHHoCTeN

Teopembl Ponns u Jlarpanxa, nx reomeTpu4eckmnin CMbICl

MpoussogHble 1 anddepeHLmnansl BbICLLNX NOPAOKOB

Mpeaen dyHkuun. TeopemMbl 0 Npegenax. PackpblTue HeonpeaeneHHocTen. 3amedaTernbHble npegernsi.

npOVI3BO,D.HaF|, ee onpepenexHue, FGOMGTpVNGCKVII;I N MEXaHUYECKUN CMbICIbI, npasuna Bbl4UCNEHNA

KpuBble BTOporo nopsiaka (3Nmmnc, oKpy>KHOCTb, runep6ona, napabona), X KaHOHUYECKME ypaBHEHUS,
CBOWICTBA, YEpTEX.

Yron mexnay I'IpﬂMOVI N NNOCKOCTbH], YCINOBUA NX NapannesibHOCTU N nepneHanKynapHOCTU

Ol N |[ojuah~|lwWw]N

Mpamasn B npocTpaHcTBe. YpaBHEeHWs NPsAMO B MPOCTPaHCTBE.

[EEN
o

Yron mMexay nioCKOCTAMMN. Ycnosus napannenbHOCTU U nepneHankKynapHoOCTU naockocTemn

[N
[N

lMnockocTtb B NnpoCTpaHCcTBe. PaanuyHble Buabl ypaBHEeHUA NIIOCKOCTHU.

=
N

MpsiMasa Ha nnockocTu. Bugkl ypaBHeHU NpsMON.

BekTopbl B reomeTpnyeckon 1 koopamHatHon dopmax. Onpeaenerne. CBoncTBa. [lencTBus Hag BEKTOpaMu.
CkansipHoe, BEKTOPHOE 1 CMELLaHHOE NMpou3BeaeHUs1 BEKTOPOB. X reoMeTpnyeckoe NpuIoXXeHns.

[N
w

Cuctembl NMHENHbIX ypaBHEeHUN. COBMECTHbLIE U HECOBMECTHbIE cucTeMbl. Teopema KpoHekepa — Kanennu.
®opmynel Kpamepa.

'_\
a

Matpuubl n onpegenutenn. Onpegenenus. Ceorictea. [lenctenst Hag maTpuuamn. PackpbiTre onpegenutenen
BTOPOro N TPETLENO NOPAAKOB.

15

Cemectp 2

16 Pagbl Tennopa n MaknopeHa

dyHKuMoHanbHble pagbl. CTeneHHble pagbl. Obnactb cxoanmocTn. Teopema Abensi. Paguyc n nHtepsan
CXOAMMOCTH.

17

18 anISHaKVI CXOOAMMOCTU 3HAKOMOJIOXKNTENbHbIX U 3HakonepemMeHHbIX PAaoB, abconTHasa cxoaMMOoCTb.

19 Yucnosble pagbl. OnpegeneHune. CeoncTea. Heobxoanmblii NpuaHak CXoanMMOCTH.

20 JInnenHble onddepeHumnanbHblie ypaBHEHNSA BTOPOro nopsiaka ¢ NoCTOSAHHbIMU KO3 duUmMeHTamm

OnddepeHumnanbHble ypaBHEHUS NEPBOrO NOPsiAKa, UX OCHOBHbIE BUAbI (C pa3aensiolmmMncs u

21 .
pasgeneHHbIMY NepemMeHHbIMU, NMHENHbIE, ogHOpoaHble). Obuee pelueHne n 3agada Kowwm.

KomnnekcHble uncna. Onpeaenerue. [JencTBms Hag koMnnekcHbiMu Yncramm. ®opmyna Myaspa. dopmebl
3anmMcu KOMMIEKCHOro Yncna.

22

23 MpunoxeHunsa onpeaeneHHoro HTerpana. BolumcneHune nnowanen nnockmx uryp

24 Heco6cTBeHHble MHTErpanbl NepBoro U BToporo poaos. OnpegenexHne. CXoguMocTb.

25 OnpegeneHHbin nHterpan. Metoabl BelYMCNEHNS.

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

27 HeonpepeneHHbit uHTerpan (onpegeneHne, CBOMCTBA, METOAbI BbIYUCIIEHUS)

28 JKCTPEMYM (PYHKLMM ABYX NepeMeHHbIX (HEOBX0AMMOE 1 JOCTaTOYHOE YCIOBUS CYLLIECTBOBaHUS 3KCTpeMyMa)

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

5.2.2 TunoBble TeCTOBbLIE 3afaHnA

Tunosble TecToBble 3agaHns HaxoaaTcs B [NpunoxeHun k gaHHomy P14
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHUA (3agaym, Kemchbl)

TuvnoBble NPaKTUKO-OPUEHTUPOBAHHLIE 3a4aHus (3adauu, Kelrcbl) HaxoasTcs B MpunoxeHnn k gaHHomy P

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

5.3.1 YcnoBus gonycka o6y4aroLerocsi K NpoMeXyTo4yHOM aTTecTaumMm 1 NopsAAoK NMKBMAALMN akageMuvecKomn
3a40/MKEHHOCTU

MpoBeaeHe NPOMEXYTOYHON aTTeECTaLMN pernameHTMpoBaHO fokanbHbIM HOpMaTMBHBIM aktom CMGIMYMNTA
«MonoxeHne o NPoBeAEHUN TEKYLLIETO KOHTPOSSi YCNeBaeMOCTH U MPOMEXYTOYHOM aTTecTaumm obyvatoLmnxcs»

5.3.2 ®opma npoBeaeHUs1 MPOMEXYTOYHOM aTTecTauuMm No AUcumninHe

YcTHas + MucbmeHHas KomnbloTepHoe TecTupoBaHue WHas

5.3.3 Oco6eHHOCTN NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No gUCUuniuHe

* Ha noaroToBKy oTBOAMTCSH 45 — 60 MUHYT

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

* UICNONb30BaHMEe BCNOMOraTesnibHOM NMTepaTtypbl (CMPaBOYHUKOB, KOHCMEKTOB U TM.) He NpegyCMOTPEHO

. He JoMnycKaeTCcs UCNOoMb30BaHNE TEXHNYECKMX CPeaCTB CBSA3M (MOOUIBbHBIX TeNEe(OHOB, NMAHLLETOB 1 T.M.)
W Kakmx Bbl TO HY BbINO UCTOYHMKOB MHGOPMaLun. Hapylumtenam AaHHOro npasuna BbiCTaBAETCS OLUEHKa - «He
3a4TEHO» UMW «HEeYOOBNETBOPUTENbHOY.



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

AsTOp

3arnasue

N3paTenbcTBO

| oa nspaHna |

Ccblinka

6.1.1 OcHoBHas yyebOHas nutepartypa

LWHapesa, I". B. Bbicluas matemaTtuka Mockea: Avi Mt Ap Meaya 2023 Eggs,ﬂljl/vl\/:\évz\/;/;ggk;]ct)rcrlllfs
JInteun, O. B. Bbicluasa matemaTuka. CTaBponons: https://www.iprbooks
JInHenHas anrebpa CTaBpOnonbLCKuii 2022 hop.ru/129574.html
rocyaapCTBEHHbIN
arpapHbIn yHUBEpCUTeT
AbpamsiH, A. B. HenpepbiBHas maTtemaTtuka: https://www.iprbooks
Teopusi 1 NpakTuka. hop.ru/129101.html
HeonpeneneHHbie n
onpeaeneHHble MHTerpansl, PocTos-Ha-[loHy,
HecoBCTBEeHHbIe MHTerpanbl, | |araHpor: Maparenscreo 2022
yKcnoBsble psabl, PYHKLMM tOxHoro chepepantHoro
HECKOMbKMX NepeMeHHbIX, yHuBepcuteTa
onddepeHumnarnbHble
ypaBHEHUs!
6.1.2 lononHuTenbHaa yuyebHas nutepartypa
Hepobosa C.9., Matemartuka. Cankr-leTen6vor http://publish.sutd.ru/
Konbuosa T.B. HeonpegeneHHble n CI'I6I'YI'I$,EI,yp ) 2023 tp_ext_inf_publish.ph
onpefeneHHble HTerpanbl p?id=2023124
WHapesa, I". B. Bbicluaa matemaTuka Cumdpeporonsb: https://www.iprbooks
(nuHeHas anrebpa) YHUBEPCUTET 3KOHOMUKMN 2020 hop.ru/101397.html
1 ynpaBneHusi
Konbuosa T.B., Martemartuka. CankT-MeTen6vor http://publish.sutd.ru/
Hepobosa C.®. AHanuTnyeckas reomeTpus CI‘IGFYI'I?',D,yp ' 2023 tp_ext_inf_publish.ph
p?id=2023123
MaTBeeBa A.B., MaTemaTuka Cankr-leTen6vor http://publish.sutd.ru/
Kpbinos A.B. CI'I6I'YI'IPI',D,yp : 2022 tp_ext_inf_publish.ph
p?id=2022106

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

1. TpeHaxep no BbicLlen MaTeMaTuke [OnekTpoHHbIN pecypc]. URL: http://e-math.ru
2. IHdbopmaLmoHHas cuctema «EgmMHoe okHo gocTyna Kk obpasoBaTteribHbiM pecypcam» [ONeKTPOHHbIN
pecypc]. URL: http://window.edu.ru

6.3 NepeyveHb NULEH3NOHHOIO U CBOGOAHO pacnpoCcTPaHsAeMoro NporpamMmmMHoOro oéecne4veHus

MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHue maTepuanbHO-TeXHM4YECKOW 6a3bl, HeOGX0AUMON AN ocyLleCcTBIeHUA obpa3oBaTefibHOro
npouecca no AucuunnuHe

AyauTopus OcHalueHve

MynbTumeauninHoe 060 OBaHue, cneunanuanpoBaHHas mebenb, Jocka
JlekymoHHas y A PYA H P A
ayagutopus

YyebHas aygutopus

CI'IeLI,VIaﬂVI3I/lpOBaHHaFI mebernb, gocka




MpunoxeHne 1

MpunoxeHue
pabouyen nporpammbl SUCLUMNITNHBI MaTtematuka

HaumeHosaHue aUCuUI'IﬂUHbI

no HanpasneHuio noarotoBku: 18.03.01 Xumuyeckasn texHonorus, 18.03.02 SHepro- 1 pecypcocbeperatoLume npoLecchbl
XUMNYECKOWN TEXHONMOIMK, HePTEXMMMM N BUOTEXHONOTK
HammeHoBaHue Ol (npodung): Bce npodumnu

5.2.2 TunoBble TeCTOBbIE 3afaHnA

Ne n/n | DOpMYNNPOBKM TECTOBBIX 3a4aHun
Cemectp 1
1 Tema 1. MaTpuubl n onpeagenuTenu.
6 -3 0
Mpu kakom 3Ha4eHuund onpegenutens (2 A—2 0/ =0
0 0 1
1) 2 2)1; 3)0,5; 4)0

2 Tema 1. MaTpuubl n onpegenuTenu.

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

0 -5 3 2
-3 4\, 3 -4, -3 4\, -3 4

D(Ce o) B o) (S w5 )

3 Tema 2. Cuctembl NIMHENHbIX anreépanyecknx ypaBHEHUN.
_ .1 2]-3

Ecrm  (xy; yo) - peLUEeHNe CUCTEMBI NIMHENHbBIX YPaBHEHWI (3 2| 5 ),TO Xo — Yo PaBHO

1) -7,5; 2) 05; 3)-0,5; 4 75
4 Tema 3. BekTopbl.

OnvHa BekTopa a = 61 — 2j paBHa:

1) 2V10; 2)2V5;  3)8;  4)2V2

5 Tema 4. Bektopbl. [lponsseaeHns BEKTOPOB.

HaHbl BekTopbl a = (—1,2—4) u b= (2,-3,0), Torga ux ckansipHoe NpounsBeaeHne 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 KoopAUHAT Ha NMOCKOCTHU
[aHbl gBe Toukm nnockoctn A (8; -6) n B (-2;4), Toraa cepefmHa otpeska AB nmeeT KoopanHaThl:

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

8 Tema 6. NpsAAmaa Ha NNOCKOCTHN
[aHo ypaBHeHuMe npsAMonr Ha nrockocTu: 3x — 2y — 1 = 0, Toraa yrrnoson KoauULMEHT 3TON NPSIMON paBeH:

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

9 Tema 6. NMpsAmaa Ha NNOCKOCTHN




o o o 1
YpaBHeHmeM npamMmoun, nepneHgukynapHou npamon y = ;x — 5, aBngaeTcsa

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

10

Tema 7. KpuBble BTOporo nopsigka.

2 -5 2
[aHo ypaBHeHwne runepbonsl @ — % =

1.
Torga paccToaHne mexay ee ¢)OKyCQMI/I PaBHO!

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

11

Tema 8. NMnockocTb B NpoCTpaHCTBE
HopManbHbI BEKTOP NNOCKOCTU x — 2y + 5z — 15 = 0 nmeeT KoopAnHaThI:

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

12

Tema 9. lNMpsamas B npocTpaHcTBe

< o +5 -5
Hanpaensiowumit BekTop npsmoii f = y_—3 = ZT MMeeT KOOpAUHaTbI:

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

13

Tema 10. BBegeHne B maTteMaTu4yeckuim aHanms

In(1+x),

x-1

HawTtu obnactb onpeaeneHnsa yHKUMN y =

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

14

Tema 10. BBegeHne B maTemMaTnyeckmm aHanums

sin7x

: paBeH:
x—0 Sin10x

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

15

Tema 10. BBegeHne B maTemMaTnyeckmm aHanums

O603HaumB 0 — 6eCKOHEYHO Many BENNYMHY, © - GECKOHEYHO 6ofbLUyto BeNnMYMHY, C — KOHEYHYIO

+C
HEeHyneBYylo BENMMYMNHY, onpeaennTb, 4emMy paBHO COOTHOLLUEHUE! OOT

1)0; 2) «; 3)C; 4) HeonpedeneHHOCTb

16

Tema 11. NMpegen dyHKUUNA.

3 +2x3-25
Bbluncnute npegen dpyHkumia:  lim — =
X—>© 14 +2X" —6X

1) 0; 2) «; 3) -1/2; 4) HeonpeaeneHHoOCTb

17

Tema 12. OudhdepeHumanbHoe ncuncreHme yHKLUM OgHOMN NepemMeHHON.

MpounssoaHas pyHKUMK y = e**+3 ymeeTt BUA:
1) xex*+3 2) 2xe*’*3 3) —2xe*’*34) (x% 4 3)e* *3

18

Tema 12. OudpcpepeHumanbHoe ncumcneHne yHKLMN oqHON nepeMeHHON.
MpoussogHaa dyHKUMKM ¥ = In(1 — x?) B TOUKe X=2 paBHa:

1) ¥ 2) -3/4; 3) 4/3; 4) -4/3

19

Tema 12. OudpchbepeHumanbHoe ucumcneHmne hyHKLMM ogqHON nepeMeHHON.




n 1
Yxx 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 rpadmk dyHkumm y = f'(x).

vA

Torga To4ka MMHUMYMa 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
O6nacTtb onpegeneHns pyHKUmMn Z = Noea

D x2—y2>2920)x>+y2<93)x%2+y2=>294)x*—vy*>>9

22

Tema 14. ®yHKUMKN OBYX U HECKOJNIbKUX NepPEeMEHHbIX.
Hantn grad(z)dyHkumm z = arctg(x + y) B T04ke (0; 0):

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

23

Tema 15. dkcTpemMyMbl PYHKLUM ABYX U HECKOJTbKUX NEepeMeHHbIX.
Haitu kpuTnyeckyto Touky yHKUMK z = 2xy + x2 + y2.

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

24

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

2
3) x+7nlx+ 1|+ C; 4)x7+8x+C.

25

Tema 16. HeonpeaeneHHbIN MHTErpasn U ero BbIYMUCNEHue.

MHOXecTBO NepBoobpasHbix yHKUMKM f(x) = Yx umeeT Bua:

) Vxt+c, 22Vt +c, 3) VRt 4, 4)—%%.

x2

26

Tema 16. HeonpeaeneHHbI UHTerpan u ero BbluMcreHue.

KakoB reoMeTpuyeckmini CMbICI OnpeaeneHHoro nHTerpana oT dyHkummn y = f(x) B uHTepBane [a,b] B
[eKapToBOM CUCTEME KOOpAUHaT?

1). AnuHa nuHnu y = f(X) B nHTepBsane [a,b];
2). Mnowaak durypsl, orpaHu4eHHon nuHmen y = f(x) B uHtepsane [a,b];

3). CpegHee 3Ha4veHune pyHkumm y = f(X) B uHTepBane [a,b];




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

27

Tema 17. OCHOBHbIE KNacCbl MHTErPUPYeMbIX (PYHKLUKA.

MHoxecTBO NepBoobpasHbIX pYHKUMK f(x) = sin? 3 x

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

28

Tema 17. OCHOBHbIE Knaccbl MHTErpupyembIX (OYHKLUN.

Kakoi nHTerpan He Bblpa)kaeTcs B afieMeHTapHbIX PYHKUNAX?

1). f\/%dx; 2) [xe**dx; 3)[e*dx; 4)[ cos*2xdx

29

Tema 18. OnpeneneHHbIN nHTerpan. Heco6cTBeHHbIE MHTerpanbl.

Kakol 13 npMBegeHHbIX HMKe UHTErpanoB SBNAeTCs HecoOCTBEHHbIM, ecnn doyHKums f(X) - HenpepbiBHA?

1). Iy feodx 2) [5 fydx  3).[f(odx  4). [ f(x)dx

30

Tema 18. OnpeageneHHbIn nHTerpan. HecobcTBeHHbIe UHTErpanbI.

l
Uemy paBeH uHTerpan flw%dx?

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

31

Tema 19. NMpunoxxeHus onpeaeneHHOro UHTerpana.

Yemy paBHa nnowanb urypbl Ha pucyHke?

1). [, f()dx 2).[(f(x) — 9())dx 3). [, fFO)dx — [ p()dx 4). [} f(x)dx — [ p(x)dx

32

Tema 20. YncnoBblie MHoXecTBa. MHOXeCTBO KOMMNJMEKCHbIX Yucen

Mogaysb KOMNNEeKCHOro Yucna z = 2 — 3i paBeH:

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

33

Tema 20. YncnoBble MHoXecTBa. MHOXXeCTBO KOMMJEKCHbIX Yucen
Ecrm z, =1-1i;z,=4+1i, 70 z, - z, pPaBHO:

1) 5+ 3i; 2)5-3i;; 3)3—i;  4)3i

34

Tema 21. OudrchpepeHumanbHbie ypaBHEHUSI NEPBOro nopsiaka.
Kakoe 13 ypaBHeHUN He sBnsdeTcs avddepeHumnanbHbiM YpaBHEHUEM C pa3gensiowmMMmmnca nepeMeHHbIMN?

1) Jy? + 1dx = xydy; 22 = f(x) - g);

3) y' +p(x)-y=gx); 4) dy—yzctgxdx




35 Tema 21. OudpchepeHumanbHbie ypaBHEHUSI MEPBOro nopsiaka.
o dy .
OOwwmn nHterpan guddepeHunanbHoOro ypaBHeHns = xdx nmeeT Bua;
1 1—xz+c 2 1—xz+C 3 —x2+C4 L_ Zyc
) y_z !)y_z ')y_z !) y_x
36 Tema 22. iIndchbepeHumanbHbIe ypaBHEHUS BTOPOro nopsiaka.
OudpdepeHumnanbHbIM ypaBHEHNEM BTOPOro Nopsaka aBnseTcs:
dy
1)ya —yitgx = x;2)4y" — 3y’ = 5e%; 3)4y” —3y" + 2y = 5e%; Dx?y? —2xy+1=0
37 Tema 23. IluHenHble auddepeHUManbHbIe ypaBHEHMS BTOPOro nopsika.
[aHo anddepeHumansHoe ypaBHeHe 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 SBNSAETCS CXOAALWNMCS:
D3 a3 95l oS
.7 D DT P
n=1 n=1 n=1 n=1
39 Tema 24. Yncnossble pagbl.
[nsa kakoro U3 cneaywoLmx psagoB BEpHO yTBepxaeHue: ecnn  limu, = 0 psg GOCTOBEPHO CXOAUTCS:
n—-oo
1)5( 1)”1-2)51-3)5 — 4
n ] n ] W ] )
=1 n=1 n=1 n=
40 Tema 25 ®yHKUMOHaNbHbIE pAabI
n+1 o
BbluncnuTb pagmyc cxogmMmocTu psiga z \/_
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 wa3snekawT gga wapa 6e3 Bo3spalleHus. Hangute
BEPOSATHOCTb TOrO, YTO 06a Wwapa 6yayT KpacHbIMMU.
1) 25/144 2) 10/66 3)10/132 4)5/12
42 Tema 27. OcCHOBbI MaTeMaTU4eCKOM CTaTUCTUKMU.

YUTo Ha3bIBaKOT reHeparnbHOW COBOKYNMHOCTBIO B CTATUCTUYECKOM NCCefoBaHUn?
1) CoBOKYMHOCTb BCEX BO3MOXHbIX 3HAYEHWI CIy4anHOW BEMMNYMHBI

2) CoBOKYMHOCTb 3fIEMEHTOB, NO KOTOPLIM NPOBOAUTCS NCCneaoBaHne

3) CoBOKYNHOCTb CNy4anHO OTOOPaHHbIX 3N1IEMEHTOB 13 O0OLLEN rpynnbl

4) COBOKYMHOCTb BO3MOXHbIX OLLUMOOK U3MEPEHUIA




MpunoxeHune2
pabouyen nporpammbl SUCLUMNITNHBI MaTtematuka
HaumeHogaHue aucuunnqu/
no HanpaeneHuto nogrotoskun: 18.03.01 Xummdeckas TexHonorusi, 18.03.02 QHepro- 1 pecypcocbeperatoLme npouecchl
XUMNYECKOWN TEXHOMOIMKN, HedTEXMMMU U BUOTEXHONOUK
HammeHoBaHue Ol (npodung): Bce npodumnm
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3adaHusA (3agaym, Kemcbl)

Ne n/n | YcnoBusi TUNOBLIX NPaKTUKO-OPUEHTMPOBAHHbLIX 3adaHni (3a4ad, KencoB)

Cemectp 1

1 Tema 1. MaTpuubl U onpegenuTenw.

[aHbl oBe maTpuubl A = (é i) nB= (_11 i)

Tpebyetca Haitn C = A - B — 2A.

2 Tema 2. Cuctembl NIMHENHbIX anreépanyecknx ypaBHeHUN.

Cuctema TpéX NMMHEeNHbIX ypaBHEHWU 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 (POPME (B BMOE CUCTEMbI YPaBHEHWIA),

2) HaUTU peLLeHne 3TOM CUCTEMbI METOAOM MOJSIHOMO MUCKITHYEHMS,

3) pewnTb 3Ty Xe cuctemy no gopmynam Kpamepa.

3 Tema 3. BekTopbl.

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

CpencrBamu BEKTOPHOW anrebpbl HAWTH:

1) BEKTOPbl C Ha4Yarnom B ToYke B 1 KOHLOM B OCTarbHbIX BEpLUMHaX nupamuapl;
2) ONWHY N HanpasngawLLMe KOCUHyCbl Bektopa BC,

4 Tema 4. BekTopbl. [lponsBegeHns BEKTOpOB

OaHbl 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:

—

ckansipHoe npouaseaeHne BekTopos BC n  BQ;
yron ¢ mexay pébpamu BC u BQ;
BEKTOpHOE NpouaBeeHne BeKTopoB BC U BA;

N

a b w

06bEM Npammabl.

)
)
)
)  nnowagbs OCHOBaHWS NUpaMuAb;
)
5 Tema 5. MeToa KoopAMHAT Ha NTOCKOCTHU

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

Haitu gnuny BeicoThl h, npoBeaéHHOM U3 BepLumHbl C.

6 Tema 6. Npsimas Ha NOCKOCTMU.

TpeyronbHuk ABC 3agaH cBovmMu BeplumHamu: A(5,7);B(8,4)C(3,—3).
HanTu: 1) ypaBHeHune ctopoHbl BC (B oTpeskax Ha 0ocsix),

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

3) yron ¢ mexagy ctopoHamu BC n BA,

4) ypaBHeHne megunaHbl BM (c yrnoBbiM KOS ULMEHTOM),

5) ypaBHeHue BbicoTbl AK (C yrnoBbiM KO3adhprLMEHTOM),

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




		2026-07-23T11:01:14+0300
	Рудин Александр Евгеньевич




