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1 BBEQEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb AucCUUNAUHLIL: C¢)OpMVIpOBaTb KOMneTeHumnn O6yLIa}OLLI,eFOC$| B 00Onactu MCNonb30BaHUS OCHOBHbIX
MaTeMaTU4eCKmnx 3aK0HOMepHOCTel7I N NPpUMEHEeHNA MaTeMaTnu4eCKnx mMogernen B I'IpOdJeCCVIOHaJ'IbHOVI aesarenbHocTU. Takke

cnocobcTBoBaTh (*)OpMVIpOBaHI/I}O KOMMeTeHumn, ang yCcnewHoro osliageHna KOoTopbiMU Heobxoanmo YMEHUNEe norn4yecku
MbICJITUTb U TPAMOTHO MU3naratb CBOU MbICIIN.

1.2 3apaum AUCUUNIIUHBI:

* O3HaKOMUTb CTyA€HTOB C OCHOBaMM MaTteMaTUu4eCKux 3HaHWN, HeobxoauMmbIX Ans peweHna TeopeTnveckmnx un
NpUKNagHbiX 3agay B pas3rinyHbIX obnacTtax oedarenbHOCTy;

* BocnutaTb a6CTpaKTH06‘ lorm4yeckoe mMblneHne n ymeHne CcTtporo nanaratb CBOu MblICIu;

® anIBVITb CTyaeHTaM OCHOBHbIE€ HaBblK/ UCNOJ1b30BAaHUA yqe6H017| n CI'IpaBO‘-IHOVI nnTepaTtypbl MO MaTteMaTuke, a Takke
no ancunniimHam, B KOTOPbIX NPUMEHATCA MaTeMaTu4eckme mMeTobl;

* [oaroToBUTbL CTYAEHTOB K NPaKTUYECKOMY NPUMEHEHMIO MOMYyYEeHHbIX 3HAHWN;

1.3 Tpe6oBaHuA K NnpeaBapuUTENIbLHON NOANOTOBKE 06y4alolerocs:

MpeaBapuTensbHas NOAroToBKa NpeanonaraeT co3aaHne OCHOBbI A OPMUPOBAHUS KOMNETEHLUMIA, YKasaHHbIX B M.
2, NPV U3YYEHUN OUCLUNIIVH:

OucumnnuHa 6a3V|pyeTcs| Ha KOMNeTeHUunsAX, CC*)OpMVIpOBaHHbIX Ha npeabigywem ypoBHe O6pa3OBaHVI$|

2 KOMNETEHLUMUN OBYYAIOLLEIoCA, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLIUMIINHBI

OlK-1: Cnoco6eH pelwaTtb npod)eccuoHanbHble 3a4a4m Ha OCHOBE 3HaHWUM (Ha MPOMEXYTOYHOM YPOBHe)
3KOHOMMYECKOMN, OpraHM3aLMOHHOW 1 yrpaBrieH4eCKON Teopuu;

3HaTb: OCHOBbI BbICLLE MaTeMaTUKN, OCHOBHbIE MOHATUS Y MHCTPYMEHTBI aHaNUTUYECKON reoMeTPMN U NMHEHON anrebpb;
OCHOBBbI AnchdepeHUManbHOrO U MHTErpanbHOro UCYUCIIEHUST; ANeMEHTbI TEOPUM BEPOSITHOCTEMN.

YMeTb: NpYMeHATb MaTtemaTUyeckue MeToAbl ANsl PEeLleHUsi SKOHOMUYECKUX U OpraHM3aLMOHHO-yNpaBlieHYeCKMX 3aday;
paboTaTb C MaTeMaTUYECKON NMTEPATYPOIN, HEOGXOAMMON ANs pELLEHNs KOHKPETHbIX 3a/a4 YNpaBneHust U SKOHOMUKMU;
BnageTb: MeTogamu Beibopa, NOCTPOEHUS M aHanu3a MaTeMaTUyeckmx Moaenew npoLeccoB 1 BNEHUI B cdhepe SKOHOMUKM U1
MeHe)KMeHTa, cofepXXaTenbHoM UHTepnpeTaumm NonyyYeHHbIX pe3ynbLTaToB.

3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNNHE

O | KoHTakTHas
a g |pabora
5 MHHoBaLU. dopma
HaumeHoBaHWe n cogepxaHune pasgenos, g = CP
9 g c dopmbl TeKyLlero
TEM U y4eOHbIX 3aHATUI s g Nex. Mp. (4achb) o

S e 3aHATUN KOHTpOnS
2 | (vacbl) | (4ackl)
x

Pasgen 1. OcHoBbI NMHENHON anredpsbl

Tema 1. MaTpuupl 1 onpegenutenu.
[enctBus Hag maTpuuamu. MaTtpuubl.
Csowicta matpuy,. Onpegenutenu. CeBorctea > > 11
onpeaenutenein. MNpakTuyeckme 3aHATUS:

OevictBus Hag matpuuamu. Cnocobbl
nogcyeta onpegenutenen. (PeweHne 3agav)

Tema 2. Cucrtembl NMMHENRHBIX
anre6panyeckux ypaBHeHuit. Mpumeps! 1 ©
9KOHOMMKO- MaTtemMaTU4ecKnx Mogenen
NpeAcTaBneHHbIX B BUAE CUCTEM NIMHENHbIX
ypaBHeHun. Mogernb MexoTpacneBoro
©anaHca. ®opmynbl Kpamepa, meTtog 1 1 12
MOSHOMO UCKITHOYEHNS.

MpakTnyeckne 3aHaTus: PelleHune cuctem
NHEenHbIX anrebpanvecknx ypaBHEHWN
METOAO0M MOSIHOMO UCKIIOYEHNS, Mo
dopmynam Kpamepa. (PewweHne 3agay)




Pasgen 2. BekTopsbl

Tema 3. Bektopbl. JInHenHble onepaunn Hag
BekTopamu. OnpegeneHne BekTopa.
PaBeHcTBO BekTopoB. KonnunHeapHsle n
KomnriaHapHble BeKTopbl. [lpoekumm BekTopa
Ha ocu koopauHaT. 3anucb BekTopa B hopme
npoekuunn. basnc. OnucaHne CTaTUCTUYECKNX
[JaHHbIX 00 3KOHOMUYECKMX NoKasaTensx ¢
NOMOLLLbIO BEKTOpPA.

MpakTnyeckme 3aHATUS: JINHENHbIE

onepauun Hag BekTopamu. (PelwleHne 3agay)

Tema 4. Bektopsbl. [pon3BeaeHnsi BEKTOPOB.
CkansipHoe, CMeLLaHHOEe 1 BEKTOPHOE
npov3BeaeHNsa BEKTOPOB. DKOHOMMUYECKas
WHTepnpeTaums onepaumn Hag

BEKTOpaMM.

MpakTuyeckue 3aHATUA: [NprMeHeHns
CKansipHOro, CMeLLaHHOro 1 BEKTOPHOIo
npou3BeaeHnii BEKTOPOB ANS peLIeHni
npuknagHbiX 3agad. (PeweHne 3agav)

12

Pasgen 3. AHanutnyeckasi reomeTpus Ha
NSIOCKOCTH

15

OK

Tema 5. MeTopg koopaumHat. MeTog koopauHaT
Ha nrnockocTn. CMCTEMbI KOOPAMHAT Ha
NSIOCKOCTWN, OCHOBHbIE 3a4auu.
MpeobpasoBaHns CUCTEM KOOPAMHAT.
MpakTuyeckme 3aHsaTus: MNMepexoabl B
cucTemax koopauHar. (PeleHue 3agadq)

Tema 6. lNMpamasa Ha nnockocTn. OCHOBHbIE
ypaBHEHUSA NPAMON. Yron mexay npsiMbIMu.
YcnoBusi napannenbHOCTU U
nepneHAMKYNSPHOCTU NPSMBbIX.
Busyanusaunsi 3koHOMUKO-MaTeMaTUYECKNX
mMogenen.

MpakTuyeckue 3aHaTUSA: NpuMmeHeHne
OCHOBHbIX YPaBHEHMWI NPSIMON ANSA peLleHns
3apad. (PeweHue 3agay)

12

12

Tema 7. KpuBble BTOpPOro nopsiaka.
OkpyXHOCTb, annunc, runepbona, napabona,
NX KaHOHMYECKMe ypaBHeHUs, rpacmku.
MpakTnyeckue 3aHATUSA: MNocTpoeHne
Pasnmn4YHbIX KPMBBIX BTOPOro nopsaka,
HaxoxaeHue ux napameTpoB. Mpumepsl
NPUMEHEHWS KPUBbLIX BTOPOro nopsigka B
9KOHOMMWKO-YMpPaBneH4YeCKkon AeaTenbHOCTU.
(PewweHune 3apay)

Paspen 4. AHanutnyeckas reometpus B
NpoCTpaHCTBEe

12

Tema 8. NnockocTb B NPOCTPaHCTBE.
KoopauHaTbl B IpocTpaHcTBe. YpaBHeHue
NANOCKOCTN, NpOXoAsaLlen Yepes gaHHYIo
TOYKY NepneHauKkynsapHo AaHHOMY

BEKTOPY, YPaBHEHME NITOCKOCTH, MPOXOASLLEN
Yyepes Tpu JaHHble TOYKK, obLLee ypaBHEHME.
MpakTnyeckoe 3aHsaTue: NpumveHeHve
ypaBHEHUI MNAOCKOCTU ANd peLleHns 3agau.
(PelweHune 3apay)

15




Tema 9. lNpsimasa B npocTpaHcTBe. [pamas B
NPOCTPAHCTBE KaK NMMHUSA nepeceyeHuns
nnockocten. KaHoHuyeckne n
napameTpuyeckue ypaBHEHNS MPAMOWN.
YpaBHeHUsa NpsMOn, NpoxogsaLen Yyepes gse
3afiaHHble TOYKW. [1psmMasa 1 NNOCKOCTb B
NpPOCTPaHCTBeE.

MpakTuyeckume 3aHsaTus: NMpumeHeHne
ypaBHEHU NPAMON B MPOCTPaHCTBE ANA
pelieHun 3agad. (PelwweHune 3agay)

Pasgen 5. uddepeHumnanbHoe ncuncneHune

yHKLNN
OAHOWN NnepemMeHHOM

15

Tema 10. BBegeHve B maTtemaTnieckmn
aHanm3. OCHOBHbIE NMOHATUSI O PYHKLINN.
Mpumepbl PYHKUMOHANbHbBIX 3aBUCMMOCTEN
napameTpoB 9KOHOMUKO-MaTeMaTUYECKNX
mogenen. MNpeaen dyHkumi. MNpasuna
BblYMCNEHNA NpeaenoB. 3ameyaTenbHble
npegenel. HenpepbiBHOCTbL dhyHKUMIA. ["padmk
cnpoca u npegnoxeHus. ["padunkm
NPOn3BOACTBEHHOW (DYHKLINN.

MpakTuyeckme 3aHsaTMA: BolumcneHve
npegenoB dyHKunn. iccnegoBanue yHKLUNN
Ha HenpepbIBHOCTb, MOMCK TOYEK pa3pbiBa.
(PeweHue 3agay)

Tema 11. NpownssogHasa pyHKuuUN.
lMponsBogHasi U ee reoMmeTpUYEeCKUn CMbICH.
Mpaeuna guddepeHumpoBaHms. Tabnuua
npou3BoaHbIX. [Mpon3BogHas CrnoXxHom
dyHKUMK. OudbdepeHuman, ero
reoMeTpuYecKnii CMbIC.

MponsBogHble n anddepeHumansl BbICLLINX
nopsiakoB. MonoxeHns K NpUBMmKEHHbIM
BbIYMCIEHNSAM B 06NacTy SKOHOMUKM.
MpakTuyeckme 3aHsaTHA: BolumcneHve
NPOn3BOAHbIX U AnddepeHumnanoB yHKUNNA.
(PewweHune 3apay)

15

15

OK

Tema 12. lNMpumeHeHne anddepeHumnansHoro
ncumcneHuns. OCHOBHbIE TEeOpeMbl
onddepeHumansHoro ncuncnexus. MNpaeuno
Ilonutansa. UccneposaHne

dYHKLMN NO NEPBOK 1 BTOPOW NPOM3BOAHON.
MOHOTOHHOCTb, 3KCTPEMYMbI (HeobXxoaumble
N JOCTaTOYHbIe YCMOBUS), BbIMYKMOCTb,
acMMnToThI

NSIOCKOW KPUBOM.

lMpakTnyeckne 3anHatus: NMNpumveHeHne
NPOV3BOAHbIX NPU UccnegoBaHUM YHKLUUA K
NnocTpoeHun ux rpadukos. PelueHne
3KOHOMUKO-MaTeMaTUYeckux 3agad
ontummsauun. (Pewexne 3agav)

15




Pasgen 6. ®yHKUNN HECKOMNBKNX NEePeMEHHbIX

Tema 13. OyHKUMM OBYX U HECKOSNbKUX
nepemMeHHbIX. MNMpumepbl MYHKUMIA OBYX U
bonee nepemMeHHbIX B 3a4a4ax 9KOHOMUKN.
OcHoBHbIe onpegerneHnst. YacTHble
NpOM3BOAHbIE, YACTHbIE M NOSHbIV
onddepeHuman yHKUMN MHOMMX
nepeMeHHbIX.

MpakTuyeckue 3aHATUSA: BblumcneHune
YaCTHbIX NPOM3BOAHbBIX PYHKLINNA.
MpumeHeHne nonHoro anddepeHumana
YHKUUIN MHOTUX NEPEMEHHbIX AN peLleHus
3agay B obractu akoHoMuku. (PelweHune
3agad)

12

Tema 14. SkcTpeMyMbl DYHKLMN OBYX U
HeCKOmMbKUX nepemMeHHbIX. OCHOBHble
noHaTNA Heobxoaumble 1 4OCTaTOYHbIE
YCOBMS CyLLLEeCTBOBaHMWS 3KCTPEMYMA.
MpakTnyeckne 3aHATUS: MNMpumepsbl pelleHns
3agay 13 obnacTn 3KOHOMUKM, TpebytoLmnx
HaxoXAeHUs1 IKCTPEMYMOB (PYHKLIMI ABYX
nepeMeHHbIX, a TaKkke 3a4ay Ha HaxoXaeHue
HanbonbLIero UM HauMeHbLLIETO 3HaYEeHUs B
3amkHyTON obnactu (PelwweHune 3agad)

12

Pasgen 7. HeonpegeneHHbli nHTerpan

Tema 15. HeonpegeneHHbli nHTerpan n ero
BbluMCneHne. HeonpeaeneHHbli MHTErpan u
nepsoobpasHasi. CBomcTBa NepBoobpa3HON.
1 HeonpeaeneHHoro nHTerpana,
BblTEKatoLLme 13 onpegernenns. Tabnuua
WHTEerpanos.

MpakTuyeckue 3aHaTUSA: MNpuMmeHeHne
Tabnuubl ANA BbIYUCIEHNSA NPOCTENLLNX
nHterpanos. (PelueHne 3agay)

15

Tema 16. OCHOBHbIE KNaccbl UHTErPUPYEMbIX
dyHKUMA. OCHOBHbIE METObI
UHTEerpupoBaHus. Metoabl 3aMeHbI
nepeMeHHOW, MHTErpMpoBaHMNE MO YacTaMm,
MeTo[ pasnoXeHus Ha NpocTenLumne.
CraHpapTHble 3aMeHbl.

lMpakTnyeckne 3aHatus: MNpuveHeHve
OCHOBHbIX METO0B UHTErPUPOBaHUA
HeonpeaeneHHbIX MHTerpanos (PelweHune
3agaud)

15

Pasgen 8. OnpegeneHHbIn nHTerpan

Tema 17. OnpeaeneHHbln HTerpan.
OnpepgeneHne onpeaeneHHoOro UHTerpana,
ero ceoncTtea. NHTerpan ¢ nepeMeHHbIM
BEPXHUM Npegenom. ®opmyna HetoToHa-
NenbHnua. Metoapb! BblMMCNEHUS
onpeaerneHHoro

nHTerpana. HecobGCcTBEHHbIE MHTErparnsl.
MpakTuyeckue 3aHATUA: BblumcneHune
onpegerneHHoro nHterpana. (PewweHune
3agaud)

12




Tema 18. NpunoxeHnsa onpeaeneHHoro
uHTerpana. lNpunoxeHuns onpeaeneHHoro
WHTerpana K 3agadam reomeTpumn:
BblYMCNEHNe nnoLlaaen nnockux curyp,
00beMoB Ten nepeMeHHoro ceveHms. O6bem
Tena BpalleHus. lNpakTnyeckme 3aHATUS:
lMpumeHeHne onpedeneHHOro uHTerpana ans
peLLeHns 3aaay NporHo3mpoBaHus
MaTepuanbHbIX 3aTpaT U HaxoXaeHus
noTpebunTenbCcKoro n3nuwika. 3agayn
HaxoxaeHuss o6bema Bbinycka NPoAyKUnK.
(pelweHne 3agav)

Pasgen 9. [InddepeHumanbHble ypaBHEHNSA
1 pagpl

12

Tema 19. uddepeHumanbHble ypaBHEHNS
nepeoro nopsigka. lNpumepbl 3KOHOMUKKO-
MaTemMaTU4eCKMX Moenen, onucbiBaembIX C
nx NoOMoLLbl0. HavyanbHble ycrnoBus.
YpaBHeHMS ¢ pa3gensiowmmmncs
nepemMeHHbIMMU,

NUHenHble, ogHopoaHble. Mogenb
ONTUMU3aLUN PEKIMAMHON KaMnaHuu.
MpakTnyeckme 3aHAaTUSA: PelueHne
anddepeHumnanbHbIX ypaBHEHU NEPBOrO
nopsigka. lNMpumepbl 3 06nacT SKOHOMUKK
(Pewwenwne 3apay)

Tema 20. AndbdepeHunanbHble ypaBHEHNS
BTOpPOro nopsigka. HavaneHble ycnosus.
Cnydau, gonyckawLme NOHWKEHWS Nopsaaka.
MpakTuyeckme 3aHaTusA: PelweHne
onddepeHumanbHbIX ypaBHEHUI BTOPOTrO
nopsiaika, JonycKalLme NoHWKeHne
nopsigka. (PeweHune 3agay)

12

Tema 21. JInHenHble gndpdepeHumanbHble
ypaBHeHus BToporo nopsigka. JinHenHole
O[HOPOAHbIE U HEOAHOPOAHbIE
anddepeHumnansHble ypaBHEHUS BTOPOro
nopsiika ¢ NOCTOAHHLIMU KO3 dULMEeHTaMm
CTtpykTypa ero obwero peweHust. MeTogbl
peLLeHns NMMHENHbIX YpaBHEHN C
NOCTOSIHHLIMW KO3 pULMEHTAMN.
BbluncneHve nameHeHnsa odbbema
npovsBoacTBa B

3aMKHYTOWN 9KOHOMUYECKOW CUCTEME.
MpakTuyeckne 3aHAaTUA: PelleHne nMHenHbIx
AnddepeHumnanbHbIX YpaBHEHUA BTOPOTroO
nopsiika ¢ NOCTOAHHLIMU KO3 hULNEHTaMN
(PewweHune 3apay)

12

12

Tema 22. Yncnosble pagbl. Heobxogumbii
npusHak cxogmmocTu. MNpaBunna gencTems c
psgamun. Pagbl ¢ NONOXUTENbHBIMU YNEHaMMU.
Mpu3sHakn cxogMmMocTn. 3HaKonepemMeHHble
psagbl. Teopema JlenbHuua ans
3HaKo4yepeayLwmnxcs psaaos.

MpakTnyeckue 3aHaTUsS: NccnepgoBaHme Ha
CXOOUMOCTb YMCIIOBbIX PSOOB.

(PelwweHune 3apay)

12




Tema 23. OyHKUMOHANbHbIE PAAbI.
CteneHHble pagbl. OnpegeneHue CTENEHHOro
psga. Obnactb CXOAMMOCTU CTENEHHOTO
pspa. Teopema Abens. Paguyc n nHtepsan
cxogmmocTu. Pagpbl Ternopa n MaknopeHa.
MpakTnyeckne 3aHaTms: HaxoxaoeHme
paguyca 1 MHTepBana cxoguMMocCTyh
cTteneHHoro psaga. PasnoxeHune yHKLmM B
pag Tennopa n MaknopeHa. lNpumeHeHne
CTENEHHbIX pAO0B B MOAENN
ONCKOHTMPOBAHHBIX AEHEXHbLIX MOTOKOB.
(PewweHue 3apay)

WTtoro B cemecTpe (Ha kypce ans 3A0) 24 24 299

KOHCyJ'IbTaLI,I/IVI N NpoOMEeXyTo4vHaaA atrectauma

(3k3ameH, 3auer) 2,75 10,25

Bcero koHTakTHas paborta n CP no

50,75 309,25
AucumnimnHe

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4eGHbIM NiaHOM He NPeasyCcMOTPeHO

5. ®OH[l OLIEHO4HbIX CPELCTB AN NPOBEAEHUSA NPOMEXYTOYHOW ATTECTALUU
5.1 OnucaHue nokasarenen, KPUTEePUEB N CUCTEMbI OLLEHUBaHNA pPe3ynbLTaToB o6yyeHus

5.1.1 NokasaTenu oueHUBaHUA

Koa

MokasaTenu oueHnBaHus pe3ynbTaTtoB o6yquM;|
KoMmneTeHumnn

HanmeHoBaHne oueHOYHOro
cpencrea

dopmMynnpyeT OCHOBHbIE MOHSATUS aHANUTUYECKON reoMeTpumn n
NUHenHon anrebpbl, AMddepeHUMansHOro U MHTerpanbHOro
NCYMCEHNsI, TEOPUM BEPOSITHOCTM

OMK-1 anIMEHHET mMaTemMmaTnyeckme metTonbl Npu peeHnm 3KOHOMUYECKNX

3ajad, UCronb3ys Npu 3TOM HeOBXOAMMYO MaTEMaTUYECKYHO
nutepatypy

N ABMEHUN B chepe IKOHOMUKN U MEeHEIKMEHTa

MpoBOAUT NOCTPOEHME M aHaNN3 maTemMaTUYecKux Modenein, NpoLeccos

5.1.2 Cuctema 1 KpuTepum oLeHUBaHus

KpuTepun oLeHMBaHUA COPMMPOBAHHOCTU KOMNETEHLIMIA

LLikana oueHmBaHu4
YcTHOe cobecenoBaHue

MucemeHHasa paboTa

MonHbIN, ncyepnbiBaOLWNN OTBET, ABHO
OEeMOHCTpUpYoLLMIA rNyboKoe NOHUMaHNe
5 (oTnnyHO) npeameTa 1 LUMPOKYH 3pYANLIMIO B
oueHuBaemon obnactu. Kputnueckuin,
OopurMHanbHbIN NOAXo4 K MaTepuany.

OTBeT NOSHbINA, OCHOBAHHbIN Ha
npopaboTke Bcex 06s3aTenbHbIX

4 (xopoLwLo) NCTOYHUKOB MHGopMaumn. MNMoaxoa K
mMaTepuany OTBETCTBEHHbIN, HO
CTaHOapTHbIN.

3 (yonosneTtsoputensHo) | OTBET BOCNPOM3BOAWUT B OCHOBHOM TOJILKO

NEKLUMOHHble MaTepwuansbl, 6e3
CaMOCTOSITENLHOWN paboThl C
pekoMeHAOBaHHOM NMTepaTypoun.
[leMOoHCTpMpyeT NOHNMMaHue npeamMeTa B
uenom, 6e3 yrnybneHusi B getanm.
MpUCYTCTBYIOT CYLLECTBEHHbIE OLIMOKM UK
npobenbl B 3HaHWUSX MO HEKOTOPbLIM TEMaM.




2 (HeyOBMNETBOPUTESNbHO) | 3HAUUTENBHON YacTU NMPUHLIUNMATBHO

HecnocoBHocTb 0TBETUTL Ha Bonpoc 6e3
NoMoLLIM 3K3ameHaTopa. HesHaHue

BaXHbIX 31IEMEHTOB ANCLMMITUHBI.
MHorouncneHHsle rpybbie owmoKu.

[leMoHCTpMpyeT NoHMMaHWe npegmeTa B

3auteHo uenom, 6e3 yrnybnexus B getanm.
HecnocobHocTb oTBETUTL Ha Bonpoc 6e3
nomoLLmM sk3ameHaTopa. HesHaHue
He 3auTteHo 3HAYMTENBLHOM YacTy NPUHLMNMANbLHO

BaXHbIX 31IEMEHTOB ANCLMMITUHbI.
MHorouncneHHble rpybbie owmnbkm.

5.2 TunoBble KOHTPOSbHbIE 3aA4aHUA UNU UHbIe MaTepuarnbl, Heo6xoAMMbIe AN OLeHKN 3HaHUA, YMEHUN,
HaBbIKOB U (UNK) oNbiTa AeATeNbHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | PopMynnpoBKM BONPOCOB
Kypc 1

1 Matpuubl n onpegenutenn. Onpegenenus. Ceorictea. [lenctenst Hag maTpuuamn. PackpbiTre onpegenutenen
BTOPOrO 1 TpeTbero NopsaKoB..

> CuncTembl NMHENHbIX ypaBHeHUA. COBMECTHbIE U HECOBMECTHbIE cucTeMbl. Teopema KpoHekepa — Kanennu.
®opmynbl Kpamepa.

3 BekTopbl B reomeTpryeckomn 1 koopamHaTHon oopmax. Onpegenenne. Ceorictea. [lenctema Hag BEKTOpaMu.
CkansipHoe, BEKTOPHOE M CMeLLaHHOE NMPON3BEAEHNSI BEKTOPOB. VIX reomeTpuyeckoe

4 Mpsimasa Ha nnockocTu. Bugbl ypaBHEeHU NpsMon.

5 MnockocTb B NpocTpaHcTBe. PasnuyHble BUAbLI ypaBHEHUS NNIOCKOCTH.

6 Yron mexagy nnockocTaMu. YCnoBus napannensHoCTU U NnepneHaukynspHOCTM NOCKOCTEN

7 Mpsimasa B npocTpaHcTBe. YpaBHEHWSI NPSMON B NMPOCTPaHCTBeE.

8 Yron mexay npsimMon 1 NoCKOCTbO, YCIOBUS UX NapanienbHOCTU U NePneHanKyNsapHOCTH

9 KpwvBble BTOpOro nopsigaka (3nmmnc, oKpy>XHOCTb, runep6ona, napabona), UX KaHOHNYECKMe ypaBHEHUS,
CBOWNCTBA, YepTeX.

10 Mpegen dyHkunn. Teopembl 0 Nnpeaenax. PackpeiTne HeonpeaeneHHocTen. 3amedartenbHble Npeaensi.

11 lMpounssoaHas, ee onpeaeneHne, reoMeTpUYecKUin 1 MexaHM4YeCKMn CMbICHbI, MpaBuna Bbl4UCIIEHNS

12 MpounssoaHble n anddepeHumanbl BbICLUNX NOPSAKOB

13 Teopembl Ponnsa v JlarpaHxa, nx reomeTpuyeckmii CMbich

14 MpaBuna JlonuTtansa packpbITUs HeonpeaeneHHOCTeN
lMpUMeHeHnsa NOHATUA NPOU3BOAHOM ANS UCCNegoBaHUsA CBOMCTB PYHKLUMM:
0 Bo3pacTaHune u yobiBaHne yHKLMM

15 [0 TOYKM IKCTPEMyMa
0 BbINYKNOCTb ee rpaduka
0 Toukn nepernba rpaduka
0 acuMnTOoThl (BEpTUKanNbHbIE N HAKIOHHbIE)

16 ®yHKUMKN OBYX NepeMeHHbIX (onpeaenexHve, npegen, HenpepbiBHOCTb)

17 OKCTpeMyM byHKLMM OBYX NEPEMEHHbIX (He06xoaMmMoe 1 A0CTaTOYHOE YCIOBMS CyLLECTBOBAHUSA SKCTPEMyMa)

18 HeonpegeneHHbin nHTerpan (onpegenexHve, CBOMCTBa, METOAbI BbIYUCIIEHNS)

19 OnpepeneHHbIn nHTErpan (onpegenexne, CBONCTBA, Teopema o cpegHem). Popmyna HetoToHa — JlenbHuua.

20 OnpegeneHHbin nHterpan. Metoabl BelYNCNEHNS.

21 Hecob6cTBeHHble HTerparnbl nepeoro 1 BToporo poaos. OnpegeneHune. CXxoauMocTb.

22 MpunoxeHunsa onpegeneHHoOro nHTerpana. BoluucneHune nnowagen ninockux uryp

23 KomnnekcHble uncna. Onpegenenue. eictBns Haa kKomnnekcHbeiMu Yncnamm. dopmyna Myaspa. opmbl
3anMcu KOMMNEKCHOro Yncna.

24 OudpdepeHumnanbHble ypaBHeEHMS NepBOro Nopsiaka, MX OCHOBHbIE BUAbI (C pa3gensalowmumMmcs u
pasgeneHHbIMY NepeMeHHbIMU, NTMHENHbIE, ogHOpoaHbIe). Obulee peleHre u 3agada Kowu.

25 JInnenHble gnddepeHumnansHble ypaBHEHNS BTOPOro nopsigka ¢ NOCTOSHHbIMU KO3 duUmMeHTamm

26 Mpu3HaKkM CXOAMMOCTM 3HAKOMONOXUTENbHBIX U 3HAKONEPEMEHHbIX PSA0B, abCOMTHAs CXOOUMOCTb.

27 Yucnosble pagbl. OnpegeneHune. CeoictBa. Heobxoanmbli Npu3aHak cXoaMMOCTH.

28 ®yHKUMOHanbHble paabl. CTeneHHble pagbl. ObnacTtb cxogumocTu. Teopema Abensi. Pagnyc n uHtepsan

CXOOAUMOCTH.




29 Pagbl Tennopa n MaknopeHa

5.2.2 TunoBble TeCTOBbIe 3a4aHUA

TunoBble TecToBblE 3agaHNst HaxoaaTcsa B [NpunoxeHnm
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHusA (3agaym, Kemcbl)

Tunosble NPaKTUKO-OPNUEHTUPOBaHHbIE 3adaHNA HaxXoaAaATCAa B anIJ'IOM(eHMVI

5.3 MeToauyeckne matepuanbl, onpegensilowme npoueaypbl OLeHUBaHUS 3HAHUW, YyMeHUN, BnageHun (HaBbIKOB

1 (unn) npakTU4YeckKoro

onbiTa AeATENbHOCTH)

5.3.1 YcnoBusa gonycka o6y4arowerocs K NpoMeXxyTo4yHoM aTTecTaumMm u Nopsaaok NMMKBMAAUUM akageMnyeckom

3a40J1IKeHHOCTU

lMpoBeaeHne NPOMeEXyTOYHON aTTecTalnn perfiameHTMpoOBaHO JlokanbHbIM HOpMaTuBHbIM aktom C6MYMNTA
«lMonoxeHne o0 NpoBeAeHMN TEKYLLLETO KOHTPOIS YCNEBAaEMOCTM U MPOMEXYTOUYHOM aTTecTauum obydaroLmxcay

5.3.2 ®opma npoBefeHUs NPOMEXYTOYHOM aTTecTauum No AUCUunianHe

YcTHas +

lNucbmeHHas

KOMI'IbPOTepHOG TeCcTupoBaHune

5.3.3 Oco6eHHOCTU NpoBeAeHUsi NPOMEXYTOYHOM aTTecTalMm No AUCLUNNNHe

* Ha nogroTosky oTBOAMTCA 45 — 60 MUHYT
* Ha OTBET No OuneTty 1 ononHUTEnNbHbIE Bonpockl 30 — 35 MUHYT
* CMONb30BaHKEe BCMNOMOraTenbHOM nuTepaTtypbl (CNPaBOYHUKOB, KOHCMNEKTOB U TN.) HE NPeAYCMOTPEHO

NHas

6. YYHEBHO-METOAUYECKOE U UH®OPMALIMOHHOE OBECNEYEHUE OUCLUMNINNHDI
6.1 YyebHasa nutepaTtypa

ABTOp

3arnasue

MN3paTtenbcTBO

| [oa nspaHnsa |

Ccblinka

6.1.1 OcHoBHas yyeb6Hasa nutepaTtypa

WHapesa, I'. B. Bbicluas matemaTtumka Mocksa: At Mvt Ap Meava 2023 Eggs;lﬁ//vl\/%é%rtr)‘?;ll(s
NuTeuH, A. B. Bbicluas matemaTtuka. Crtasponons: https://www.iprbooks
JInnennas anre6pa CTaBpOMNonbLCKuii 2022 hop.ru/129574.html
rocy1apCTBEHHbI
arpapHbIf yHUBepcuTeT
AbpamsH, A. B. HenpepbiBHast MaTemaTuka: https://www.iprbooks
Teopus 1 npakTuka. hop.ru/129101.html
HeonpeneneHHble n
onpefeneHHble MHTerpansI, Poctos-Ha-[loHy,
HECOBCTBEHHbIE MHTerpanbl, | 1araHpor: sparenscreo 2022
yncnoBsble psabl, PYHKLMM tOxHoro chepepansHoro
HECKOMBLKUX NepeMeHHbIX, yHuBepcuTeTa
anddepeHumanbHble
ypaBHeHuUs
6.1.2 lononHuTenbHasa y4yebHasa nutepartypa
LLHapeBa, I". B. Bbicluaa matemaTtuka Cumdeponons: http://lwww.iprbooksh
(NuHeliHas anre6pa) YHWBEPCUTET 3KOHOMUKM 2020 0p.ru/101397.html
W ynpaBneHus
HepobGosa C.®., MaTtematuka. CankT-MeTenbvor http://publish.sutd.ru/
Konbuosa T.5. HeonpegeneHHslie n CFIGFYI'Ig,D,yp ) 2023 tp_ext_inf_publish.ph
onpegenexHHble nHTerpanbl p?id=2023124
Konbuosa T.5., MaTtematuka. CankT-MeTen6vor http://publish.sutd.ru/
Hepobosa C.9. AHanuTnyeckas reomeTpums CI‘I6FYI'I?',D,yp ) 2023 tp_ext_inf_publish.ph
p?id=2023123
MaTBeeBa A.B., MaTtematumka Cankr-HeTenbvor http://publish.sutd.ru/
Kpbinos A.B. on 6ryr||'ornyp : 2022 tp_ext_inf_publish.ph
p?id=2022106

6.2 NMepeyeHb NpodeccuoHanbHbIX 6a3 AaHHLIX U UHOPMALIMOHHO-CNPABOYHLIX CUCTEM

1. TpeHaxep No BbICWEN MaTemaTuke [OnekTpoHHbIN pecypc]. URL: http://e-math.ru
2. MHdhopmaumoHHas cuctema «EgnHoe okHO gocTyna Kk o6pasoBaTenbHbIM pecypcamy [ONeKTPOHHbIN pecypc].
URL: http://window.edu.ru




6.3 MNepeyeHb NULEH3UOHHOIO U CBO6OAHO pacnpocTpaHsAeMoro NporpamMmmMHoOro oéecneyeHust
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnncaHue maTepmanbHO-TEXHUYECKOMN 6a3bl, HEOOGXO0AMMOWN AN ocyLiecTBeHMA o6pa3oBaTeNibHOro
npouecca no gucumnnuHe

AyanTtopus OcHalueHne

CneumnanuavnpoBaHHas mebenb, gocka
YyebHas aygutopusi

MynbTumeaniiHoe obopyaoBaHue, cneunanmManpoBaHHas Mebernb, Jocka
JlekunoHHas

ayanTopua




MpunoxeHwne 1

MpunoxeHune
paboyen nporpamMmbl AUCLMMITUHDI MaTtematuka
HaumeHogsaHue OUCL{LII'IHUHbI
no HanpasneHuto noarotoskun: 38.03.02 MeHegXMeHT
HammeHoBaHue Ol (npodung): Bce npodunu
5.2.2 TunoBble TeCTOBbIE 3afaHnA
Ne n/n | ®opmynupPOBKKN TECTOBLIX 3a4aHni
Cemectp 1
1 Tema 1. MaTtpuubl n onpegenutenu. [leicTBMA Hag MaTpulamu.
6 -3 0
Mpw kakom 3HayeHuUnA onpegermTtens |2 1—2 0[=0
0 0 1
1) 2; 2)1; 3) 0,5; 4H0
2 Tema 1. MaTpuubl n onpegenutenu. [lencTteBua Hag MaTpyuamMmm.
(-1 2 _(1 -1 AL .
Ecrim A = ( 0 _5) nB= (3 ) ) To matpuua C=A-2B umeet Bua;
-3 4\, 3 -4, -3 4\, -3 4
D (—6 —9)' 2) (—6 —9)‘ 3)( 6 —9)’ 4) (—6 9)
3 Tema 2. Cuctembl NUHENHbIX anreépanyecknx ypaBHEHUN.
Ecrnn  (x,; yo) - pelueHne cucTembl IMHENHbIX YpaBHEHWIA (; §|_53) TO Xy — Yo PaBHO
1) -7,5; 2) 0,5 3)-0,5; 4) 7,5

4 Tema 3. Bektopbl. JIMHeHble onepauvm Hag BeKTopamu.

[nuHa BekTOpa @ = 61 — 2] paBHa:

1) 2v10; 2)2V5  3)8  4)2V2

5 Tema 4. Bektopbl. [ponsseaeHus BekTopoB. [pMmMeHeHMe NnponsBeaeHUS BEKTOPOB ASl peLleHus
npuKnagHbIX 3agay

OaHbl BekTopbl @ = (—1,2—4) 1 b= (2,-3,0), Torga ux ckansipHoe NpousBeaeHne paBHoO:

1) 5; 2) -6; 3) -8; 148

6 Tema 4. Bektopbl. [ponsseaeHns Bektopos. [puMeHeHMe NpousBefeHUs BEKTOPOB NS peLueHus
npuKnagHbIX 3agay

Mpu KakoM 3Ha4YeHUn m BekTopbl d = (4;m; —8)u b= (=2;—4;1) nepneHaNKYNsPHbI?

1)4; 2) -4; 3)0,4; 4H0
7 Tema 5. MeToa koopauHaT
OaHbl aBe To4vkm nnockoctu A (8; -6) u B (-2;4), Torga cepeguHa otpeska AB nMeeT KoopauHaThl:
1) (3;-1); 2) (5:-5);  3)(3:1); 4) (3;-5)
8 Tema 6. NpsAmaa Ha NNOCKOCTHN
[aHo ypaBHeHue npsamon Ha nnockoctun: 3x — 2y — 1 = 0, Torga yrnoson KoadULNEHT 3TON NPSIMON paBeH:
1) 2/3; 2) 3/2; 3) -3/2; 4) -2/3
9 Tema 6. NMpsimasa Ha NNOCKoCcTH

- o o 1
YpaBHeH1eM NPsSIMON, NePNeHANKYISIPHON MPSIMON y = ~x — 5, ABNseTCs

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

10 Tema 7. KpuBble BTOporo nopsigka.
[aHo ypaBHeHue runepobornsl @ - % =1.
Torga paccTosiHue mexay ee oKycamu pasHoO:
1)6; 2)9; 3)3; 4)2+/5
11 Tema 8. MnockocTb B NPOCTPaHCTBE
HopManbHbIN BEKTOP NNOCKOCTU x — 2y + 5z — 15 = 0 nmeeT KoopAnHaThI:
1) (1,2;15); 2) (1;-2;5);  3) (-1;2;3); 4) (1,2;-15)
12 Tema 9. lNMpsAman B npocTpaHCcTBe
Hanpasnsowuin BeKTop npsmomn f = % = ? MMeeT KOOpAMHAaTbI:
1) (1'5;-5); 2) (0:5;-5); 3) (1:-3:2);  4) (2:3;5)
13 Tema 10. BBegeHne B maTemMaTnyeckmm aHanums
In(1+x),

Haitn obnactb onpeaeneHns yHKUMN y = 5
1) (1;00); 2) (—0;1) U (1;); 3) [~ 1)U (;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; 4)1

15

Tema 10. BBeaeHme B maTemaTuyeckuin aHanms
0603Ha4MB 0 — 6ECKOHEYHO Manyl BENNYUHY, © - BECKOHEYHO BONbLUYO BENMUYMHY, C — KOHEYHYHO

+C
HEeHYNEeBYIO BEMNMUYUHY, ONPEAENUTb, YEMY PABHO COOTHOLLEHNUE: OOT
1) 0; 2) ; 3)C; 4) HeonpeOeneHHOCTb

16

Tema 11. NMpounsBoaHasn byHKUUK.
MpounssoaHas yHKUMK y = e***3 yveeT BUA;
1) xex*+3 2) 2xe*’*3 3) —2xe*’*34) (x% 4 3)e*’+3

17

Tema 11. TMpousBoaHas PyHKUUK.
MpoussogHas yHkumM y = In(1 — x%) B TouKe X=2 paBHa:
1) %; 2) -3/4; 3) 4/3; 4) -4/3

18

Tema 11. NMpousBoaHble U ancddepeHLManbl BbICLLIMX NOPAAKOB.
Ve OT PYHKUMM Y = xiz paBHa:
1)6/x%; 2)—6/x%; 3)6x%; 4) —6x*

19

Tema 12. NMpumeHeHue andcepeHUnanbLHOro ncyncneHus

®yHKkumA y = f(x) onpeaeneHHa Ha npoMexyTke (-5;4). Ha puc. nsobpaxeH rpadumk dyHkumm y = f'(x).
A

\'

lyi=l1(%) ‘
H /1\‘\/1‘
O] N\ .

L] e
24 §

Torga Todka MMHMMYMa Ha npomexyTke (-5;4)
1) x=1; 2) x=-3; 3) x=2; 4) x=-5

CewmecrT

p2

20

Tema 13. ®YyHKUMU ABYX U HECKOJNIbKUX NEepeMEeHHbIX.

1
Jo—xZ-y?
1) x2—9y2292)x2+y2<93)x2+y2=9;4)x2 —y?2>9

O6nacTtb onpegeneHns pyHKumMn Z =

21

Tema 13. ®YyHKUMU ABYX U HECKOJNIbKUX NEepPeMEHHbIX.
Hantn grad(z)dpyHkumm z = arctg(x +y) B T04ke (0; 0):
1) 2; 2) -2; 3)0; 1)1

22

Tema 14. kcTpeMyMbl PYHKLUM ABYX U HECKOJIbKUX NEepPeMeHHbIX.
Haintu kputnueckyto Touky yHKUMK z = 2xy + x2 + y2.
1) (0,0); 2) (1;1); 3) (1-1) 4) (2;2)

23

Tema 15. HeonpegeneHHbIW MHTErpan U ero BblYMCreHue.
8
MHoxecTBO nepBoobpasHbix pyHKUMK f(x) = i—:l nmeeT BUA;

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

24

Tema 15. HeonpegeneHHbIN MHTErpasn u ero BbIYUCIIEHMe.
MHOxecTBO nNepsoobpasHbix dyHKkUMK f(x) = Yx umeeT eua:

) Vxt+c, 22+, 3) VR4, 4)—%_2%.

25

Tema 15. HeonpegeneHHbIN MHTErpan v ero BbIYUCIEHME.
KakoB reomeTpunyeckuii CMbICN onpeaeneHHoro nHterpana ot dyHkumm y = f(x) B HTepBane [a,b] B
[eKapToBOM CUCTEME KOOpAnNHaT?

1). OnnHa nunun y = f(X) B nHTepeane [a,b];

2). MNnowaab urypsl, orpaHu4eHHon nuHmen y = f(x) B uHtepsane [a,b];

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

4). NpounssegeHne cpeaHero 3HaveHus yHKUMM B UHTepBane [a,b] Ha onuHy nHTepsana.

26

Tema 16. OcHOBHbIE KNaccbl MHTErpUpyemMbIX (PYHKLUNA.
MHoxecTBO NepBoobpasHbiX PYHKUMK f(x) = sin? 3 x

1)§—§sin3x+c; 2))2—C—ésin3x+C; 3)§+%sin3x+6; 4) sin®3x+C




27

Tema 16. OCHOBHbIE KNaccbl MHTErpupyemMbIX (OYHKLUNA.
Kakol nHTerpan He Bblpa)kaeTcsl B 3fieMeHTapHbIX PYHKUUAX?

2 3)fe‘x2dx; 4)[ cos* 2 xdx

N

28

Tema 17. OnpepgeneHHbIN nHTerpan. Heco6cTBeHHbIE MHTerpanbl.
Kakon 13 npuBefeHHbIX HUXE MHTErpanoB SBMseTcs HeCOOCTBEHHbIM, ecnu dyHKUMS f(X) - HenpepbiBHA?

1). L fedx 2) [5 fydx  3).[f(odx  4). [ f(x)dx

29

Tema 17. OnpeageneHHbIn nHTerpan. HecobcTBeHHbIe UHTErpanbI.
o lnx

Uemy paBeH MHTerpanf —dx?
1) 1/8; 2) nHTerpan pacxoguTcs; 3)0; 4)2

30

Tema 18. NMpunoxeHus onpegeneHHOro UHTerpana.
Yemy paBHa nnowanb urypbl Ha pucyHke?

fix)

1). [} f@)dx 2).J7(f(x) — ()dx 3). [} f@)dx — [} p()dx 4). [} f()dx — [ p(x)dx

31

Tema 19. QudrchbepeHumnanbHble ypaBHEHUS NepPBOro nopsiaka.
Kakoe 13 ypaBHeHUI He aBnsieTca anddepeHumanbHbiM YpaBHEHNEM C pa3aensAloWwUMNCs NepemMeHHbIMN?

1) Jy? +1dx = xydy; 25 =@ g
3) ¥y +p() -y =gx); 4) dy—y=ctgxdx

32

Tema 19. QudrchbepeHumanbHble ypaBHEHUS NepBOro nopsiaka.
- dy .
O6wmit uHTerpan guddepeHUmnansLHOro ypaBHeHNs! = xdx nmeeT Bua;

2 2 2

1 1_x +C-21—x +C;3 _Z +C;4 1—2+C
)y—2 .)y—2 ,)y—z ,)y—x

33

Tema 20. OudpchbepeHumanbHbIe ypaBHEHUS BTOPOro nopsiaka.
OudpdepeHumnanbHbIM ypaBHEHNEM BTOPOro Nopsigka aBnseTcs:

d
l)yé —y2tgx = x;2)4y" — 3y’ =5e*; 3)4y" —3y" + 2y = 5e%; Dx2y?2 —2xy+1=0

34

Tema 21. JlnHenHble audpcpepeHumnanbHbIe ypaBHEHUA BTOPOro nopsiaka.

HaHo anddepeHumansHoe ypaBHeHne y" —y' — 6y = 0, Toraa xapakTepucTnyeckoe ypaBHeHne byaeTt umeTb
BMA;

D6k?—k—-1=0; 2)k*+k+6=0; 3Dk’+k—-6=0; 4Dk?*—k—-6=0

35

Tema 22. Yucnossble psagbl.
Kakon 13 gaHHbIX psagoB ABnseTcs cXoaaWwmnmes:

DYDY DY DY
n=1n n=1n n=1 n n=1

36

Tema 22. Yncnossble pagbl.
[ns kakoro U3 cneaylowmx psaaos BepHO yTBEpXaeHue: ecnn  limu, = 0 psg OCTOBEPHO CXOAUTCS:
n-oo

1)2( 1)"— Z)Z 3)Zr




MpunoxeHue2
MpunoxeHune
pabouyen nporpammbl SUCLUMNITNHBI MaTtematuka
HaumeHogsaHue OUCL{LII'lﬂquI
no HanpasneHuto noarotoskun: 38.03.02 MeHegXMeHT
HammeHoBaHue Ol (npodung): Bce npodunu

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3aaHUA (3agayu, Kenchbl)
Ne n/n | YCcnoBus TUMNOBbIX MPaKTUKO-OPUEHTMPOBAHHbIX 3agaHni (3agad, Kencos)

CewmecTtp 1
1 Tema 1. MaTpuubl n onpeaenuTenu.
1 2 -1 3
[aHbl oBe maTpuubl A = (3 1) nB= ( 1 1).
TpebyeTcsa Haitn C = A - B — 2A.
2 Tema 2. CucteMbl NINHENHBbIX anre6panyeckux ypaBHeHUN.
Cuctema TpéX NMMHEeNHbIX ypaBHEHWU C TPEMSI HEM3BECTHBIMW X1, X2, X3 3a4aHa pacLUMPEHHOW MaTpuuen
(1 2 1 4)
3 =5 3|1}
2 7 -1I8

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

2) HaUTU peLLeHne 3TOMN CUCTEMbI METO4OM MOJSTHOMO MCKITYEHMS,

3) pewwmTb 3Ty Xe cucTemy no copmynam Kpamepa.

3 Tema 4. BekTopbl.

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

CpeacrtBamu BEKTOPHOW anrebpbl HauTH:

1)  BEKTOpbI C HA4YarioM B TOYKe B 1 KOHLIOM B OCTasbHbIX BEPLUMHAX NMpaMnabl;

2)  ANMHY U HanpaBnsioLmMe KOCUHYChl BekTopa BC;

4 Tema 4. BekTopbl. [[pousBeaeHns BEKTOpOB

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

CpencrtBamMu BEKTOPHOW anrebpbl HAWTH:

1)  ckanspHoe npoussefeHne BekTopos BC U BQ;

2)  yron ¢ mexay pé6pamm BC u BQ;

3)  BEeKTOpHOe npoussegeHne BekTopos BC U BA;

4)  nnowagb OCHOBaHUS Nupamuiel;

5)  0b6bEém nupamupbl.

5 Tema 5. MeToa kKoopAMHaT Ha NNOCKOCTHU

TpeyronbHuk ABC 3agaH ceonmun BepumHamun: A(5,7);B(8,4)C(3,—3).
Hantu gnuHy BbicoThl h, npoBea&HHOM 13 BepLUuMHbI C.

6 Tema 6. Npsimas Ha NNOCKOCTMU.

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

2) ypaBHeHMe CTOpoHbI BA (B obiem Buge),

3) yron ¢ mexay ctopoHamu BC n BA,

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

5) ypaBHeHue BbICOTbl AK (C yrnoBbIM KO3 DULIMEHTOM),

6) ypaBHeHue npsamMoi L, npoxoasilen yepes Touky C || BA,

7 Tema 7. KpuBble BTOpOro nopsiaka.
YkasaTb TN KPMBOW BTOPOro nopsiaka, HauTu ee napameTpbl, CaenaTtb YepTex:
(x+5)? _ ﬁ -1
16 9
8 Tema 8. NnockocTb B NpocTpaHCcTBe

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

Hantu:

1) ypasHeHue nnockoctn (ABC);

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

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

4) yron y Mexay nnockoctbio (ABC) n nnockocTeto (ABD);

5) ypaBHeHue nnockoctn (Q), npoxogsuen Yepes(-) C | nnockoctn (ABD).
9 Tema 9. Npsmasn 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 KaHOHUYECKOW hOpME;

2) ypaBHeHue npsimon (R), npoxoasiien Yyepes ToukyD napannensHo (AB);
3) Tynon yron a mexay npsimbimu (AB) u (AD), T.e. a = (AB " AD)

10 Tema 10. BBegeHne B maTemMaTu4yecknm aHanums.
log,(x—1)

Haintn obnactb onpegeneHns yHKUMM y = p—

11 Tema 10. BBegeHue B matemaTtuyeckumn aHanus. lNpegenbl 1 HenpepbIBHOCTb.
Bbluncnutb npegensl, He I'IOJ'Ib3yF|Cb npasunom Jlonutans:

2 5
1)zm“3 2)lm5 —;3) lim S 4) lim

€0S 3x—CoS 4x
x—>1 Vx+8 x—>—2 X2+7x+10" x—0  XSin3x

x2+

12 Tema 10. BBegeHue B matemaTtuyeckun aHanus. lNpegenbl 1 HENpPepbIBHOCTb.
HaiTtn Toukm paspbiBa pyHKUMK. [TOCTPONTE YepTEXK.
X, x< -2
y=44—x% -2<x<0.
4 —x, x>0

13 Tema 11. NMpousBoaHasn byHKLUN.

Monb3ysack dopmynamv anddepeHUMpoBaHns, HaTU NPON3BOAHbIE CNEeAYOWMX (PYHKLNA:
cos X

1)y=m;2).y=4cos3x;3).y= eViox; 4)y = x2,/1 — x2.

14 Tema 12. NMpumeHeHue anddepeHUManbLHOro CHUCTIEHUS.

HanTtu npegensl, ncnonesys npasuno flonurans:
1+4x— )C 1— COSZX

1. lim———; 2. lim

X—00 X+3x2+2x%’ x>0 1—cos 3x’
Insinx |

3.

4. lim(x+1) e,
X—00

x—+0 Insin Sx’

15 Tema 12. NpumeHeHne auddepeHunanbLHOro NCYNCIEHNA.
HaitT nHTepsarnsl MOHOTOHHOCTU U 3KCTPEMYMbl DyHKLUMKU Y = x3 — 3x% — 9x — 12

16 Tema 12. NMpumeHeHue anddepeHUManbLHOro UCHNUCTIEHUS.
HaiT HanGonbluee U HauMeHbLUee 3HauyeHne yHKUMM v = x3 —3x2 — 9x + 35 Ha oTpeske
[-4; 4].

Cewmectp 2

17 Tema 13. PyHKLMMN ABYX M HECKONBKUX NepeMeHHbIX. YacTHbIe NPOU3BOAHbIE.
=in%  [okasate,uto Z.x+2Z.y=0
z = ny. , o X % y =0.

18 Tema 13. PyHKLUUM ABYX N HECKONbKUX nepemeHHblx I'Ipouseo,ql-lan no HanpasBfeHUIO U TPagUueHT.
Hantn gradu wu ‘;— B TOYKe Mo(l —1), ecnu l = OMO, u= —+xz
19 Tema 14. dkcTpeMyM (PYHKLMN HECKOJTbKUX NepeMeHHbIX.
HainTn skcTpeMyMbl PyHKUMKN  z = 2x — 2y — x% — y2.
20 Tema 14. dkcTpemMyM (DYHKLMN HECKONMBKUX NePeMEeHHbIX.

HaltTn HanGonbluee U HauMeHbLUuee 3HaYeHus yHKUMM z = x2 + 2y? + 1 B 3aMKHyTOM obracTu,
orpaHunyeHHomn ocamm 0x, Oy n npsimon x+y=3.

21 Tema 15. HeonpepeneHHbIN MHTErpan U ero BblYMCIIeHNe.
Boluncnutb unterpan: [(x* + e*)dx

22 Tema 16. OCHOBHbIE KIacCbl MHTErpuMpyeMbIx (PyHKUUM
BbiumcnnTs: 1. fealritgz(x) dx;  2.f(x+ 1)e*dx; 3. fxzi§;310

23 Tema 17. OnpegeneHHbIn nHTerpan. Hecob6cTtBeHHbIe MHTerpanbl.
Bbl‘-II/ICJ'II/Ibelz Inxdx

24 Tema 18. NMpunoxeHus onpeneneHHOro UHTerpana.

BbluncnnTb nnoLaab urypbl, orpaHnYeHHoN NMUHUSAMM
y=@x-1%?ny=5-—x2

25 Tema 19. OucbcpepeHumnanbHbie ypaBHEHUS NEPBOro Nnopsaka.
Haitu o6wuin nuterpan ypasHenns ydx + (1 + x2)dy = 0.
26 Tema 19. OucbcpepeHumnanbHbie ypaBHEHUS NEPBOro nopsaka.

o 2
Hantun pelwleHne ypaBHEeHUA: y’ - ;y = X yaoBneTtBopsALlee HavdarlbHbIM yCITOBUAM ylle =2

27 Tema 20. OudbcpepeHumnansbHbIe ypaBHEHUS BTOPOro nopsiaka.
Haitu yacTHoe pelueHve ypasHeHust (1 + x2)y” — 2xy’ = 0, yooBneTBopsioLlee HayarbHbIM YCIIoBUAM

y|x=1 = O;y,|x=1 =1

28 Tema 21. IlunenHble andcbepeHunanbHble ypaBHEHUS BTOPOro nopsigka.
Hantu yacTHoe pelleHne ypaBHeEHUS, yOOBNETBOPSAOLLEe Yka3aHHbIM HaYanbHbIM ycrosusam: — y" — 5y’ +

4y =0, y|x=0 =5, y,|x=0 =8




29 Tema 21. IluHenHble audcepeHumnanbHble ypaBHEHUS BTOPOro nopsigka.

Haiitn obwee pelweHve ypaBHenns y" — 3y’ + 2y = (34 — 12x)e™™ .
30 Tema 22. Yucnossble pagbl.

o n! 1 2! 3! n

WccnepoBatb cXxoaMMOCTb psiaa neim =ttt ot
31 Tema 22. Yucnosble psaabl.

WNccnepgoeaTb cxogMmocTb paga Yo (—1)*! % = MT3 — 1%4 +..+ (-1 % +..
32 Tema 23. dyHKUMOHaNbHbIE pAAbI

< o 1 n _— l E 2 i 3 1 n

Haiit uHTepBan n pagnyc cxoguMocTu psga Yo, mn X =3 +oxt X +...+n(n+2)x +...

33 Tema 23. dyHKUMOHaNbHbIE psAAbI

1-e~*?

x2

Pasnoxutb B pag pyHkumio y =
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