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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb aucuunnuubl: ChopmupoBaTb KoMNeTeHUMn obyyatoierocs B 06nactv NCNOMb30BaHUSA OCHOBHbIX
MaTEMaTUYECKNX 3aKOHOMEPHOCTEN U MPUMEHEHUS MaTeEMaTMYECKUX MOAENen B NpodecCroHanbHOW OeATENbHOCTMU.
Takke cnocobcTBoBaTb HOPMMPOBAHMID KOMMETEHUUA, ANS YCNELWHOro OBMageHus KOTOpbIMW HeobXxoouMo yMeHue
JIOrMYECKN MbICIIUTL U TPAaMOTHO n3rnaraTb CBOW MbICIIN.

1.2 3agaum gcuMNInHLI:

* O3HaKOMUTb CTYAEHTOB C OCHOBaMu MaTeMaTUYeCKUX 3HaHUA, HEOOXOAUMbIX ANt PELUEHUS TEOPETUYECKNX U
NpYKnagHbIX 3a4ad B pasnnyHbix obnacTsax AesTenbHOCTH;

* BocnntaTtbh abcTpakTHOE Nornyeckoe MbllfieHne U yMeHne CTporo nsnaratbe CBOU MbICNU;

* [pyBUTbL CTyAEHTaM OCHOBHbIE HaBbIKM MCMOML30BaHUA Y4eBHOM 1 cnpaBOYHON NUTEpaTypbl N0 MaTemMaTUke,
a Takke Nno gUCUMNIIMHAM, B KOTOPLIX MPUMEHSIOTCH MaTeMaTMyYeckue MeToabl;

* [1oAroToBUTL CTYAEHTOB K NPAKTUY4ECKOMY NPUMEHEHUIO NOSTYYEHHbIX 3HAHWM;

1.3 TpeboBaHus K NnpeaBapuTeNibHOM NOAroTOBKe 00y4aloLerocs:
MpenBapuTensHasi NOAroTOBKA NpegnonaraeT co3gaHne OCHOBLI AN (POPMUMPOBAHMS KOMMNETEHLMI, YKa3aHHbIX
B M. 2, NPU N3y4eHNN OUCLUMIINH:

OucumnnuHa 6a3V|pyeTc;| Ha KOMNeTeHUusXx, Cd)OpMVIpOBaHHbIX Ha npegbigyuiem ypoBHe o6pasoBaHm|

2 KOMMNETEHUMN OBYYAIOLWEIroCcs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNIIUHBI

OlNK-1: Cnoco6eH NpUMeHsATbL eCTeECTBEHHOHaY4HbIe U 9KOHOMMUYECKUE 3HAHUS NMPU peLleHnn
npocdheccrmoHanbHbIX 3ag4a4 B o6nactu ToBapoBeaeHust;

3HaTb: OCHOBHbIE MOHATUS, 3aKOHbI U anropunTtmbl BCeX n3dy4aembiX pas3genioB matemMaTukm

YMeTb: ncnonb3oBatb MatemMaTnieckne 3HaHus ons peweHna pa3fimyHblX 3agaud

Bnapetb: HaBbikamun NnPpUMeHeHnA COBPEMEHHOro MatemMaTU4eCcKoro MHCTPpyMeHTapua ONnA pelleHuda NpakTUu4ecKux
3adad, MnoCTpoeHund, U MNpUMEeHeHunAa mMaTemMaTUn4eckmnx MoAenen ans OUEHKM COCTOSHUS W nporHo3a pas3BuTua
Npon3BoACTBEHHbIX NMPOLIECCOB

3 PE3YJIbTATbI OBYYEHUA NO AUCLUUNNUHE

KoHTakTHas
paboTta

MHHoBaLUl. dopma
dopmbl TeKyLLero
3aHATUA | KOHTpoOns

CP
Nek. Mp. | (4acbl)
(vachbl) | (vacel)

HaumeHoBaHve u coaepxaHue pasgernos,
TEM U y4eBHbIX 3aHATUIA

Cewmectp
(kypc gnsa 3A0)

Pasgen 1. OcHoBbI NnHenHon anrebpobl

Tema 1. Matpuubl un onpegenuTenu.
Matpuubl. CsowctBa matpuy. [encteus
Hag matpuuamu. Onpegenutenu. Ceonctea
onpeaenuTenen. Cnocobbl noacyeta

. 1 1 12
onpegenuTenen.
MpakTnyeckne  3aHaTus:[encteua  Hapg
mMaTpuuammn.Cnocobbl noacyeta
onpegenutenen. (Pewenve 3agad) 0
Tema 2. Cuctemsl JNIMHENHbIX
anrebpavdeckux ypaBHEHUIA. Cuctemsl

TpeX INUWHEWHbIX YpaBHEHWA C Tpewms
HenssecTHbIMU, opMmynbl Kpamepa, metoa
NOJSTHOIO UCKMIOYEHUS. 1 1 12 nn
MpakTnyeckne 3aHaTUS:PelleHne cuctem 1
NVHEnHbIX  anrebpanveckux  ypaBHEHWN
METOOOM  MOJQIHOTO  WCKIKOYEHMs, Mo
dopmynam Kpamepa. (PelwleHne 3agay)

Pasgen 2. BekTopsbl

Tema 3. Bektopbl.OnpegeneHve BekTopa.
PaBeHcTBO BekTopoB. KonnuHeapHble wu
KOoMniaHapHble BEKTOpbI. JInHenHble
onepaumm Hag BekTtopamu. [lpoekuumn K
BEKTOpA Ha OCK KoopAanHaT. 3anncb BekTopa 1 1 12
B hbopme npoekumi. basuc.

MpakTnyeckme 3aHaTUsA: JIMHeNHbIe
onepauun Hag Bektopamn. (PelwweHue
3agav)




Tema 4. lMpousBeneHnss  BEKTOPOB.
lMpousBeneHnss BEKTOPOB, 3adaHHbIX B
dopme npoekumin. CkansipHoe, cMeLlaHHoe
N BEKTOpPHOE MpPOM3BEdEHUS BEKTOPOB.
OnpepgeneHune, cBoONCTBA.

MpakTnyeckue 3aHATusA:[NpumeHeHne
CKansipHoro, CMELUaHHOr0 W BEKTOPHOTO
Npov3BeaeHNs BEKTOPOB [Ans  pelleHus
npuknagHbix 3agad. (PelweHve 3agay)

Pasgen 3. AHanuTtudeckass reomeTpus Ha
NNIOCKOCTH

Tema 5. MeTopq KoopAaMHAT Ha NIOCKOCTU.
Cuctembl  koopauHaT Ha  MIOCKOCTW,
OCHOBHbIE 3agayu. MpeobpasoBaHus
CUCTEM KOOpAMHAT.

MpakTuyeckme 3aHatusa: [lepexogbl B
cucrtemax koopamHat.(PeweHuwe 3agady)

Tewma 6. NMpsaAmas Ha NNOCKOCTH.

OCHOBHblEe ypaBHEHNSI MPSAMON. Yron Mexay
npsMbIMW.  YCroBus  napannensHoCcTn U
nepneHAnKyNApHOCTU NPAMBbIX.
Mpaktuyeckne  3aHaTMa:  [pymeHeHne
OCHOBHbIX  YpaBHEHWW  npsAMon  Ans
pellueHns 3agad. (PelueHne 3agad)

12

nn

25

25

Tema 7. KpuBble BTOpOro nopsiaka.
OkpyxHOCTb, annunc, rmnepbona, napabona,
UX  KaHOHMYECKWE  ypaBHeHUd,  rpaduku.
CeorictBa. ObLLee ypaBHEHME KPMBOW BTOPOro
nopsigka.

MpakTnyeckune 3aHATUA: MocTtpoeHnune
pasnuuYHbIX  KPWMBbLIX  BTOPOro  Mopsiaka,
HaxoxaeHne wux napameTpoB. (PelueHue
3agay)

25

nn

Paspen 4. AxHanutudeckass reomMeTpus B
NpOCTPaHCTBE

Tema 8. NnockocTb B NPOCTPaHCTBE.
KoopauHatel B npoctpaHcTee. [1rnockocTb B
NpOCTpaHCTBe. YpaBHeHus NMOCKOCTH,
npoxoasien yepes OaHHY0 TOYKY
nepneHAnKynsapHo AaHHOMY BEKTOPY,
ypaBHEHUe MIoCKOCTU, NPOXOAsLLEn Yepes Tpu
OaHHble TOYKM, obLLee ypaBHEHNE.
MpakTuyeckme 3aHATUA: MpumeHeHne
ypaBHEHUn MMOCKOCTU AN pelleHus 3ajad.
(Peluenue 3agay)

12

Tema 9. Npamas B npocTpaHcTBe.

MpaAmass B MpOCTpPaHCTBE  Kak  JIMHUSA
nepecevyeHnss nnockocten. KaHoHuyeckue u
napameTpuyeckue ypaBHeHNs NPSIMON.
YpaBHeHMa NpAMOK, Npoxogsilien 4vepes aee
3agaHHble Touku. [lpAmas M NMnockocTb B
NpoCTpaHCTBe.

MpakTnyeckne 3aHATUS: MpumeHeHne
ypaBHEHUA nMpsAMOM B MPOCTpPaHCTBE And
peweHuns 3agad. (Pewexve 3agay)

12

mn

Pasgen 5. OuddepeHumaneHoe wncducneHune
YHKUUN OOHOWN NepeMEHHON




Tema 10. BegeHuMe B MaTremaTuyecKkum
aHanma.

MoHaTMe nocnepoBaTenbHOCTUM. OCHOBHbIE
NoHATUA O QyHKUMW. BBegeHwe B aHanus
YHKUMN OOHOW nepeMeHHon. BbeckoHeyHo
mManole n 0OeckoHeyHO 6onbluve BEeNMYMHBI.
Mpepen dyHkumn. [llpaBuna BblYMCIEHUS
npeaenos. 3ameuaTenbHble npegensl.
HenpepbIBHOCTb dyHKUUN. CeolicTBa
HenpepbIBHbIX YHKLUNA.

MpakTuyeckme 3aHATUS: BbluncneHuve
npegenos dyHkuun.Uccnegosanve yHKuMK
Ha HenpepbIBHOCTb, MOWCK TOYeK paspbliBa.
(Peluenve 3agay)

Tema 11. OuddepeHumanbHoe ucHMUCnEHNE
YHKLMN OOHON NEPEeMEHHOMN.

Onpepenenue NpOn3BOAHON n ee
reomMeTpuyeckni CMbIC/1. MpaBuna
anddepeHUnpoBaHmus. Tabnvua
NPOU3BOOHbIX. MpoussogHas CMOXHOW
dyHKUMK. [1pon3BOAHbIE BbICLUMX MOPSOKOB.
Onpegenexne, npaswuno BbIYMCIEHNS.
Onpepenenne  gudpdepeHumana wu  ero
reoMeTpuyeckui  cMmbicrii.  MIHBapuaHTHOCTb
dopm nepBoro andbdepeHumana.
OuddepeHumansl BbICLUNX NnopsaKoB.
MpunoxeHue K NPUONKEHHBIM BbIYUCIIEHUSM.
MpakTnyeckune 3aHATUSA: Bbluncnexune
NPON3BOAHbIX dYyHKUNA. MpumeHeHne
anddepeHumnana QyHKUNM K NPUBAMKEHHbIM
BblumcrneHunsam. (Pewwexve 3agav)

12

12

Tema 12. lNpumeHeHve anddepeHumansHOro
ncUYNCNEeHns.

OcHoBHble Teopembl AnddepeHunansbHoro
ucuncnenunda. [pasuno Jlonutana wn  ero
npuMeHeHue K packpbITUIO
HeornpegeneHHocTen. MiccnegoBaHue pyHKUMU
no nepson M  BTOPOW  MPOWN3BOAHOWN:
MOHOTOHHOCTb DYHKLMK, 3KCTPEMYMBI
dyHKUMM  (HeobxoauMmble U [OCTaTOYHblE
ycnoBsus). YCNoBus BbIMYKIOCTU, BOFHYTOCTH,
TOYKM Nepermba n acMMNTOThbl NAIOCKON KPUBOWN.
MpakTnyeckne 3aHATUA: [pumeHeHne npasun
Jlonutana gna  BblYUCNEeHUA  npefenos
YHKUNA. MNonHoe nccrnegoBaHue 7]
noctpoeHve rpadukos d¢yHkuun. (PeleHune
3agaud)

Paspgen 6. ®yHKUMN HECKOMNBKNX NEPEMEHHBIX

12

mn

Tema 13. OyHKUMM [OBYX W HECKOMNbKMX
nepemMeHHbIX.

OcHoBHble onpegenexHus. Mpupawexue
byHKUMKN. YacTHble NPOM3BOAHbIE, YaCTHbIE U
nonHeln audpdpepeHuman  QyHKUMM  MHOMUX
nepemMeHHbIX.

MpakTuyeckne 3aHATUA: BbluncneHne YyacTHbIX
NPOun3BOAHbIX PYHKUMI. [IpUMeHeHne NOMHOro
onddepeHumana dyHKUMI MHOINX
NepemMeHHbIX [ANS  peleHns MNpakTUYecKmx
3agay. (PelweHuve 3agay)

12




Tema 14. OkcTpeMyMmbl YHKUMW OBYX MU
HECKOJIbKMX NEPEMEHHbIX.

OcHoBHble NMOHATUSA. Heobxoaumble 7]
OOCTaTO4Hble ycrioBusi CyLLIECTBOBaHMSI
3KCTpeMyMa PYHKLUN MHOTUX NEPEMEHHbIX.
MpakTnyeckme 3aHATUSA:HaxoxaeHne
3KCTPEMYMOB (QYHKLMA MHOIMX MNEepPEMEHHbIX
(PeweHne 3agav)

Pasgen 7. HeonpegeneHHbl nHTErpan

Tema 15. HeonpefgeneHHbln MHTErpan u ero
BbIYMCIIEHNE.

lMepBoobpasHasa n HeonpeaeneHHbIA NHTerpan.
CaolicTBa nepBoobpasHon. CeoricTtBa
HeonpeaeneHHOro nHTerpana, BoelTekarLwme n3
onpeaenenus. JlnHenHble cBoncTBa. Tabnuua
WHTEerpanos.

MpakTtnyeckne 3aHaTua:NMpumeHeHne Tabnuubl
ONS  BbIYUCNEHUA MPOCTENLUNX WHTErpanos.
(Pelwwenue 3agay)

Tema 16. OCHOBHblE KIacCbl WUHTErpUpyeMbixX
YHKUMNA.

OCHOBHblE METOAbl MHTErpupoBaHWsa: MeTos
3amMeHbl NepeMEHHOW, MeToA MHTEerpupoBaHus
no  4acTaMm, MeToA  pasfoXeHuws  Ha
npoctenwune. CtaHgapTHbIE 3aMEHbI.
MpakTnyeckue 3anaTudA: MNprmeHeHne meToaa
3aMeHbl NEepPeMEHHOW, WHTerpupoBaHust Mo
4YacTAM M MeToAa pasfioKeHUs Ha npocTenwne
ans BblUMCIIEHUS HeonpeaeneHHbIX
nHTerpanos (PelwweHne 3agay)

Pasgen 8. OnpeaeneHHbIn nHTerpan

Tema 17. OnpegeneHHbIn WHTerpan.
HecobcTBeHHbIE MHTErparnbl.

OnpegeneHne onpeaeneHHoro UHTerpana, ero
CBOWCTBA. JInHenHble cBOWMCTBA
onpegeneHHoro uHterpana. WHTerpan c
nepeMeHHbIM BepxHUM npegenom. dopmyna
HbtoToHa — JlenbHunua. Metoabl BblMUCTIEHUS
onpegeneHHoro wuHterpana. HecoOCTBeHHble
WHTerpansi.

MpakTnyeckme 3aHATUSA: Bbluncnexune
onpegerneHHoro nHterpana.(PelwweHue 3agay)

Tema 18. [lpunoxeHus onpegenieHHoro
uHTerpana.

MpunoxeHus onpegeneHHoro uHTerpana K
3agjavyamM reomMeTpum: BblYUCIEHME NIoOLWanen
nnockux curyp, o6bLEMOB Tern MNepPeMEHHOro
cedeHus. O6beM Tena BpaLleHus.
MpakTnyeckune 3aHATUSA: MpumeHeHne
ONpPeAEeneHHoro WHTerpana Aans  pelleHus
npakTu4eckmx 3agad. (PewweHne 3agav)

Pasgen 9. QuddepeHumanbHble ypaBHEHUS U
psiabl

12 nn
12
12 nn
12
12 mn

Tema 19. YucnoBbie MHOXeCTBa, OCHOBHbIE
BMAbl. MHOXECTBO  KOMIMMEKCHbIX  Yucen,
JEeNCcTBUSI C KOMMIEKCHbIMU YnUCiaMu.




Tema 20. [OuddepeHumanbHble ypaBHEHUS
nepBoro nopsigka.

Onpepenenue andhdepeHumansHoro
ypaBHeHusi nepsoro nopsigka. OnpegeneHue
peweHus. HavanbHble ycnoBus. OCHOBHble
BUabI onddepeHumanbHbIX YpaBHEHWUI:
ypaBHEHUS c pasgeneHHbIMM n
pasgenslowmMMmnca NnepeMeHHbIMU, NUHENHbIE,
O[HOPOLHbIE.

MpakTuyeckme 3aHATUS: PeweHune
andpdepeHumnanbHbiX  ypaBHEHUA  MepBOro
nopsiaka.(PeweHve 3anay)

Tema 21. OudpdepeHunanbHble ypaBHEHUS
BTOPOro nopsigka.

Onpepnenenue andbdepeHumansHoro
ypaBHeHus1 BToporo nopsigka. Onpegenexue
peweHus. HadvanbHble ycroBus. Teopema
CyLLeCTBOBaHMA U €OUHCTBEHHOCTU peLUeHus.
Cnyuyau, gonyckarLme NOHWXKEHNS Nopsaka.
MpakTnyeckune 3aHATUS: PeweHne
anddepeHunanbHblX — ypaBHEHUA  BTOPOro
nopsgka, A0MyCKaoLLmX MOHMKEeHNEe
nopsigka.(PeweHuve 3agay)

12

Tema 22. JlnHenHble pauddepeHunanbHble
ypaBHeHUsa BTOPOro nopsigka.

JInHenHble opHOpPOAHbIE U HEOOHOPOAHbIe
anddepeHumnanbHble  ypaBHEHUSI  BTOPOro
nopsigka. TeopemMbl O CBOWCTBAxX peLUEHUN.
Teopembl 06 obwem peweHun. YpaBHEHUs
BTOPOro nopsiaka c NOCTOSHHbIMU
KoappuumeHTamun. Metoq peLleHns IMHEeNHbIX
O[HOPOAHLIX N HEOOHOPOAHbLIX YpaBHEHWU C
NOCTOSIHHBLIMW KO3 pULMEHTAMN.
MpakTuyeckme 3aHATUSA: PelueHne NMHENHbIX
andpdepeHumnanbHblX  ypaBHEHU  BTOPOro
nopsiika C MOCTOSAHHBIMWU KO3 dULMeHTamMK
(PewweHune 3apay)

12

12

Tema 23. Yucnosble psabl.

OnpegeneHne uncnosoro psga. Heobxoammbiv
npusHak cxogumocTtu. [MpasBuna pencTeua ¢
psgamu. Pagel ¢ NONOXUTENbHLIMK YleHaMu.
MpusHakm cxoguMocTU.  3HaKonepeMeHHbIe
pSaabl. Teopema JlenbHunua ans
3HaKkouyepeayLmnxcs pagos.

MpakTnyeckne 3aHATUA: WccnegoBaHue Ha
CXOOAUMOCTb 3HaKOMOMOXMUTENbHbIX YUCMOBbLIX
psooB.l[lpumeHeHne TeopeMmbl JlebHuua ans
nccneaoBaHUs 3HakodepeayLmMxcs psaoB Ha
cxoaumocTs . (PelleHne 3agay)

Tema 24. OyHKUMOHarNbHbIE PAabI.

CrteneHHble psagbl. OnpegeneHme CTENEHHOrO
psga. Obnactb cXogMMOCTU CTEMEHHOro psaa.
Teopema Abensa. Paguyc wn  uvHTepBan
CXOAMMOCTH.

Pagbl Tennopa n MaknopeHa.

MpakTnyeckune 3aHATUA: HaxoxaeHnsa paguyca
N WHTepBana CXoAMMOCTU CTEMEeHHOro psaa.
PasnoxeHune dyHkuun B pag Tennopa wu
MaknopeHa.(PeLleHune 3apay)

WUtoro B cemectpe (Ha kypce anga 3A0)

nn

KoHcynbTauum 1 npoMexyTodHas attectaums
(Ok3ameH, 3auerT)

24

24

299

2,75

10,25

Bcero koHTakTHas pabota u CP no
AUCLMNNUHe

50,75

309,25




4 KYPCOBOE NPOEKTUPOBAHUE

Kypcosoe npoektuposaHune y4ebHbIM NaHoM He nMpeaycMOTPeHO
5. ®OH[l OLIEHO4HbIX CPELCTB AN NPOBEOEHUSA NMPOMEXYTOYHOW ATTECTALMMN

5.1 OnucaHue nokasareneun, KPUTEPUEB U CUCTEMbI OLleHUBaHUSA pe3ysibTaTOB O0y4eHus
5.1.1 NMokasaTenun oueHUBaHUA

Kon HanmeHoBaHWe oLeHOYHOro
lMoka3aTtenu oueHnBaHNS pes3ynbTaToB 0by4eHus
KOMMEeTEeHUUN cpeacTea

dopmynnpyeT 1 0ObSCHAET OCHOBHbIE MOHATUS, 3aKOHbI, TEOPEMbI U
Bonpocbl ansa YCTHOro

anropuTMbl M3ydaeMblx pa3gernioB maTtemMaTuku.
cobecenoBaHus

PewaeT TunoBble 3agaynM M MNpyvMepbl MO OCHOBHBIM M3yYaeMmbiM

OrlK-1 A P P y Bonpockl anga tectuposaHng

pasgenam matemMaTukn

ObBbAcHAET B3aMMOCBSI3b OCHOBHbIX MaTemMaTU4YecKnMx Mogernen wu
MeToAO0B U UX 3HAaYeHne Nnpun peleHnn npakTn4ecknx sagad

MpakKTKO-OpUEHTUPOBaHHbLIE
3aaHus

5.1.2 Cnctema 1 KpuTepumn oLueHUBaHus

KpuTtepum oueHmBaHmsa ccobopMmnpoBaHHOCTN KOMNETEHLNN

LWkana oueHnBaHns

YcTHoe cobecenoBaHme

MncemeHHasa paboTta

5 (oTnmn4HO)

MonHbIN, ncyepnbIBaOLLMA OTBeT, ABHO
OEMOHCTPUpPYIOLWMIA rnyOoKkoe NOHMMaHWe npegMeTa u
LWMPOKYI0  9pyauvumio B OueHuBaemon obnacTtw.
Kputnyeckuin, opurmHanbHbI NOAX0A K MaTepuany.
YuuTtbiBaloTcsa Oannbl, HaKOMMEHHble B Te4dyeHue
cemMecTpa.

4 (xopoLuo)

OTBeT MOMHbIA, OCHOBaHHbIM Ha npopaboTke Bcex
0b6sa3aTenbHbIX

WCTOYHUKOB WHdopmauuun. [logxoa K marepuany
OTBETCTBEHHbIN, HO CTaHAAPTHbIN.

YuutbiBaloTcsa Oannbl, HaKOMMEHHble B Te4vyeHue
cemMecTpa.

3 (yooBneTBOpuUTENbHO)

OTBeT  BOCMPOM3BOOUT B  OCHOBHOM  TOIbKO
NEKUMOHHbIe MaTepuanbl, 6e3 caMoCTOSATENbHON
paboThbl c pekoMeH40BaHHON nutepaTypon.
[deMoHCTpupyeT NoHMMaHue npegmerta B Uernom, 6es
yrny6nenust B getanu. MpucyTcTBYIOT CyLLEeCTBEHHbIE
OWwmnbKkM unn npobenbl B 3HAHUSX MO HEKOTOPLIM
TemMaMm. YuuTbiBaloTcs Oannbl, HaKoOMMeHHble B
TeyeHne cemMecTpa.

2 (HeyOoBMETBOPUTESNBbHO)

HecnocobHocTb oTBeTUTL Ha Bonpoc 6e3 nomoLum
3K3ameHaTopa. HesHaHWe 3HAYMTENbHOM YacTu
MPUHUMNNANBHO BaXHbIX 371EMEHTOB  AUCLMMIUHGI.
MHorouncneHHole rpydble ownbkn. He yuyntbiBatoTcs
Gannbl, HAKOMMEHHbIE B TEYEHME CEMECTpa.

[leMoHCTpupyeT NoHUMaHue npegmeTa B LesioMm, 6e3

3ayTeHo yrnybneHns B getanu. YuutbiBawoTcs  6annbl,
HaKOMNJEeHHbIE B TEYEHNE CEMECTPa
HecnocobHocTb OTBETUTb Ha Bonpoc 6e3 nomoLyu
aK3ameHaTopa. HesHaHne 3HauMTENbHOM 4YacTu
He 3auTteHo

MPVHUMMMANbHO BaXHbIX 3NIEMEHTOB AUCLMMIUHBI.
MHorouncneHHble rpybbie ownoKu.

5.2 TunoBble KOHTPONbHbIE 3aAaHUA UNU UHbIE MaTepuarnbl, Heo6xoauMbIe ANsl OLEeHKN 3HaHUA, YMEeHUN,
HaBbIKOB U (UNK) onbiTa AeATENbHOCTH
5.2.1 NepeyeHb KOHTPOSNbHbLIX BONPOCOB

Ne n/n |

®opMynMPOBKM BONPOCOB

Kypc 1




[MpumMeHeHne NoHATUA NPON3BOAHON AN UCCNefoBaHNst CBOUCTB (DYHKLMK:
- Bo3pacTaHue u ybuiBaHue,

1 - TOYKW IKCTPEMYMa, )
- BbINYKMOCTb U BOrHYTOCTb €€ rpadumka,
- TOYKM nepernbda rpadumka,
- acMMNTOThI (BEPTMKambHbIE Y HAKIMOHHbIE)

2 MpaBuno JlonuTtana ansa packpbITUs HeornpeaenéHHoCTen

3 Teopembl Ponns u Jlarpanxa, nx reomeTpu4ecknini CMbIcC

4 MponssoaHble n anddepeHumansl  BbICLUMX MOPSAKOB

5 OunddepeHumnan dyHKUMN, €r0 FreOMETPUYECKNIA CMbICH

6 MpounssoaHas, eé onpeaeneHne, reoMeTPUYECKU U MEXaHNYECKUI CMbICTT, NPaBua BblYMCNEHUSA

7 Mpenen dyHkumn. Teopembl 0 Nnpegenax. PackpbiTue HeonpegenéHHocTen

8 Yron mexagy npsiMoi U NAIOCKOCTbLIO, YCIOBUSA UX NapannenbHoCT U NepneHanKynsapHOCTM

9 MpsiMas B npocTpaHCcTBE, pasnuyHble BUAbl €€ 3agaHns

10 Yron mexagy ninocKoCTAMU, YCNOBUSA UX NapanienbHOCTU U NepneHanKynsapHoOCTH

11 lMnockocTb B NPOCTPAHCTBE, Pa3nuyHble BUALI €€ ypaBHEHUS

12 pr?ble BTOPOro nopsaka (oKkpyxHOCTb, annunc, runepbona, napabona), X KAHOHUYeCKNe ypaBHEHMS,
CBOWCTBA, YePTEX

13 Yron mexagy npsMbIMy, YCROBUS UX NapanfienbHOCTU 1 NepneHanKynsapHoOCTH

14 Mpsmas Ha NNOCKOCTU, pa3nuyHble BUAbl €€ ypaBHEeHUS

15 BekTopbl B reoMeTpryeckon 1 KoopanHaTHON hopme (CBOMCTBA U AENACTBUSA)

16 dopmynbl Kpamepa. PelueHune cuctem nuHerHbIX ypaBHeHU metogoM [aycca (nocnenoBaTenbHbIX
VCKITHOYEHWNI)

17 Cwnctembl NMHENHbIX ypaBHEHUA. OCHOBHbIE NOHATMSA. MaTpuyHas 3anvcb

18 Onpegenutenu. MuHopsl 1 anrebpaunyeckne gononHeHus. CBONCTBa.

19 Matpuubl. Onpeaenexve. Knaccudvkauus. [leicTeusa Hag matpuuamu.

20 Psaabl Ternopa n MaknopeHa

21 CreneHHol psaa (onpeaenenne, obnactb U pagnyc CXoanumocTm)

22 Mpu3HaKM CXO4MMOCTU NOMNOXUTENbHBLIX U 3HAKOYEPEOYOLWMXCA psiaoB, abconTHasi CXOAUMOCTb

23 Yucnosble psgbl (onpegeneHne, cBoOMCTBa, HEOHXOONUMbIN MPU3HAK CXOAUMOCTH)

24 JInHenHble guddepeHumnanbHble ypaBHEHUSA BTOPOro nopsiaka ¢ NOCTOSHHbIMKU KO3 duumeHTamm

25 OundpdepeHumanbHble ypaBHEHMS BTOPOro nopsaka

26 OndpdepeHumanbHble ypaBHEHWS NepBOrO MOPsAKa, UX OCHOBHbIE BIAAbI (c pasgenéHHbIMU NepeMEHHbIMU, C
pasgensaowmMmncs  nepemMeHHbIMKU, NMHerHoe, ogHopogHoe). Obulee pelleHve 1 3agada Kowu

27 KomnnekcHble yncna, 4encTBUSA ¢ KOMMEKCHbIMU YUCriamu.

28 BbluncneHve nnowagen nnocknx uryp ¢ NOMOLLbI0 onpeaenéHHoro nHrerpana

29 OnpenenéHHbIi MHTerpan ¢ NepeMeHHbIM BEPXHUM npeaenom, popmyna HetoToHa-J1einbHnua, metoabl
BbluMcreHns. HecobCcTBeHHbIE MHTerpansl.

30 OnpegenéxHbin uHTerpan (onpegeneHune, CBOMCTBA, TEOPEMa O CpeaHEM)

31 HeonpegenéHHbln nHTerpan (onpegenexHne, CBONCTBA, METOAb! BblYUCINEHNS)

32 PyHKUMM ABYX NEpPEMEHHBIX (onpeaeneHne, obnactb onpeaeneHus, cnocodbl 3agaHuns, YacTHbIE NPOV3BOAHbIE,
TOYKU IKCTpEMYMA)

5.2.2 TunoBble TeCcTOBble 3aAaHUA

Tunosble TecToBble 3afaHns cogepxatca B [NpunoxeHun k aadHon Prif.
5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3afaHus (3apayn, Kenchbl)

TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3adaHuns(3agaqm,kencel) cogepxatcs B [Npunoxerun k gaHHon P,
5.3 MeToaunyeckne matepuansl, onpeaensirowme npoueaypbl OLleHMBaHUA 3HaHUW, YMEHUI, BrageHn (HaBbIKOB

1 (MNK) NpPaKTMYECKOro onbiTa AeATeNbHOCTH)

5.3.1 YcnoBusa gonycka o6y4aroLlerocs K NpoMeXXyTo4yHou atrectayMu v NopsiAoK NMKBUAALNM aKageMUyecKkomn

3aA0J1I)KeHHOCTU

MpoBeaeHe MPOMEXYTOYHOM aTTecTauun pPernaMmeHTMPOBaHO NOKanbHbIM HOpMaTMBHBIM akTtom CII6IYMTO

«lMonoxeHne o0 NpoBeAeHMN TEKYLLErO KOHTPONSA YCNeBAaeMOCTM U MPOMEXYTOYHOM aTTecTauumn obydaromnxcay
5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No gUucumnivHe

YcTHas + lMNucbmeHHas KomMmnblioTepHOE TECTMPOBaHNE NHas

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTaumMn nNo gUCLUUNInHe




* Ha nogroTosky oTBoaMTCcA 45 — 60 MUHYT
* Ha oTBeT no 6uneTy n gononHuTenbHbIe Bonpockl 20 — 25 MUHYT
+ [onyckaeTca ucnonb3oBaHWe Tabnuy Npou3BOOHbIX WM HeoNpederneHHbIX WHTerpanoB B Mpouecce caayn

9K3aMeHa UM 3adeTa

* MCMOMNb30BaHWe BCMOMOraTernbHON nuTepaTtypbl (CNPaBOYHUKOB, KOHCMEKTOB U T.M.) HE NPEeAYCMOTPEHO
B TeueHne cemecTpa BbINOMHAIOTCA KOHTPONbHbIE paboThl .

6. YYHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECMNEYEHUE ANCLUNMIIAHDI
6.1 YyebHasa nutepaTtypa

ABTOp

3arnaesve

MN3paTenbcTBO

[op n3paHusa |

Ccblinka

6.1.1 OcHoBHas y4yeb6Hasa nuTepaTtypa

locnogapukos, A. T1.,

Bbicluaa matemaTtuka. Tom 2.

http://www.iprbooksh

BonbiHckasa, W. A.,|Hayano maTtematuyeckoro . op.ru/71688.html
KapnyxuHa, O. E.,|aHanusa. CﬁHKT'neTewar'
Ckenko, 0. A.,|OudbdepeHumnansHoe aLMoHanbHLIN . 2015
O6pyueBa, T. C. |ucumcneHve dyHkuMA ogHOWM MMHepaano'C?pbeB?M
locnogapukos, A. . |nepemeHHon " ero YHWUBEPCUTET « OpHbIN>
NPUIIOXEHUS
locnogapukos, A. T1.,|Bbicluas matematmka. Tom 3. http://www.iprbooksh
MBakuH, B. B.,|9nemeHTbI BbICLLEN Cankr-NeTen6vor op.ru/71689.html
Kepenuyk, M. A, |anre6psbi. WHTerpansHoe Ha VIOHaﬂI:Fu)HIZIEI ’
Morunesa, Jl. M. |ucuucnenne yHkuMA ogHOMN H . 2015
MotaneHko, A. A.,|nepemeHHoMn " ero MMHepaano_Cb'pbeB?M
PomaHoBa, }O. C.,|npunoxenus yHmBepcuTeT «OopHbIi»
ocnogapwukos, A. IM.
locnogapukos, A. T1.,|Beicluas matemaTtuka. Tom 1. . http://www.iprbooksh
Kapnosa E A.,|JTuHennas anrebpa CaHKT-HETep6yE)F. op.ru/71687.html
Kapnyxw,-la, O E BekTopHas anre6pa: HauvoHanbHeln o 2015 . .
MaHcypoBa, C. E.,|AHanuTnyeckas reometpus MUHEPareHO-CbIPLEBOU
Focnonapukos, A. T, yHVBepcuTeT «[ OpHbIN»
Focnogapukos, A. T1.,|Beicluas matemaTtuka. Tom 4. http://www.iprbooksh
3auenvH, M. A. | OnddepeHumansHble op.ru/71690.html
KonToH, r. A.|ypaBHeHusa. Pagbl. Psagpl CaHkr-lMNeTepbypr:
Jlebepes, n. A.|Pypbe 1 npeobpasoBaHue HaunoHanbHbIN 2015
O6pyueBa, T. C.,|Pypbe. QuddepeHumansHoe| MUHeEpanbHO-CbIPLEBOWA
Axoenesa, A. A, |V uHTerpanbHoe ucuncneHme| yHueepcuteT «[OpHbIN»
Focnogapukos, A. I, |dyHKuun HECKOSbKNX
nepemeHHbIX. Teopus nons
6.1.2 lononHuTenbHas y4yebHas nutepaTtypa
BepeTteHHukos, B. H. |Bbicluas maTemaruka. Cankr-leTepbypr: http://www.iprbooksh
MartemaTtunyeckni aHanua Poccuiickuin op.ru/17901.html
YHKLMA 0AHOW NepeMeHHON rocyapCTBEHHbIN 2013

rmopomeTeoposiorn4eckun n

yHMBEpCUTET

6.2 NMepe4yeHb NpocheccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM
1. TpeHaxep no BbICWeEN MaTemaTuke [OnekTpoHHbIN pecypc]. URL: http://e-math.ru

2. IHdopmauuoHHasa cuctema «EgmMHoe okHo JocTyna K obpasoBaTenibHbIM pecypcamy [ONeKTPOHHbIN pecypc].
URL: http://window.edu.ru

3. OnekTpoHHO-6MbNnoTeyHasa cuctema IPRbooks [3OnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/
6.3 MNepeyeHb NULEH3UMOHHOIO U CBOOOAHO pacnpocTpaHAeMOoro NporpaMmMHoro o6ecneveHus

MicrosoftOfficeProfessional

Microsoft Windows
6.4 OnncaHue maTepuanbHO-TEXHUYECKOWN 6a3bl, HeEOGXO0AMMOWN Ans ocyLlecTBeHMA o6pa3oBaTeNibHOro
npouecca no gucumnnuHe

Ayautopus OcHalueHve
NekumoHHasn MynbTumeaunHoe obopygoBaHue, cneunanuampoBaHHasa mebernb, Jocka
ayantopus

YyebHas ayautopust

CﬂeLI,I/IaJ'II/BMpOBaHHaﬂ mebenb, Jocka




MpunoxeHunel
paboyen nporpammel gucumnimHel MatemaTvika
HauMeHosaHue 6UCL{UI‘II7UHbI
no Hanpasnexuio nogrotosku: 38.03.07 ToBapoBeaeHue
HanmeHoBaHwue Ol (npoduns): ToBapoBeAeHNe K IKCnepTU3a HENPOAOBONbCTBEHHbLIX TOBAPOB
5.2.2 TunoBble TecToBble 3afaHnA

Ne n/n_| PopMyNMpoBKN TECTOBbLIX 3a4aHNN
CemecTp 1
1 Tema 1. MaTpuubl u onpeaenutenu. [lencTena Hag MaTpvuamu.
6 -3 0
Mpu kakom 3HaveHumA onpegenmTens |2 A—2 0[=0
0 0 1
1) 2; 2) 1; 3) 0,5; H0
2 Tema 1. MaTpuubl n onpegenutenu. [lenctensa ¢ maTpuuamu.

Ecrm A = (_1 2 ) mB= (1 _1), To MaTpuua C=A-2B nmeer sua:

0 -5 3 2
-3 4. 3 -4, -3 4. -3 4

D S (G T a0 L) a(C o)

3 Tema 2. CucteMbl NUHENHbIX anreépanyecknx ypaBHEHUMN.
o . (1 21-3

Ecrn  (xq; o) - peLleHne cucteMbl MMHEWHBLIX YPaBHEHUI (3 2| 5 ) TO Xo — Yo PaBHO

1) -7.5; 2) 0,5 3)-0,5; 4 75
4 Tema 3. BekTopbl. JIMHeWHbIe onepauun Hag BeKTOpamum.

JnvHa BekTopa a = 61 — 2] paBHa:

1) 2V10;  2)2v5;  3)8  4)2V2

5 Tema 4. BekTopbl. [lponsseaeHus BekTopoB. [IpMMeHeHne Npon3BeAeHUs BEKTOPOB ANs peLueHus
npuKnagHbIX 3agad

[JaHbl Bektopbl @ = (—1,2 —4) u b= (2,-3,0), Torga nx ckansipHoe Npoun3BeaeHne paBHO:

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

6 Tema 4. Bektopbl. [ponsBeaeHus sektopoB. [pMmeHeHne npon3BeaeHUs BEKTOPOB ANA pelueHus
npuKnagHbIX 3agad

Mpu KaKOM 3HaYEHUM M BeKTOpbl & = (4;m; —8)u b = (—2;—4;1)  NEPNEHAVKYNSIPHBI?

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

7 Tema 5. AHanuTUYecKasa reomeTpusi Ha nnockoctu. Metoa koopauHat
Oanbl aBe To4km nnockocTn A (8; -6) n B (-2;4), Torga cepeaunHa otpeska AB nmeeT KoopauHaThbI:

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

8 Tema 6. AHanuTHYecKas reoMeTpusi Ha NNockocTu. Npsaman Ha NNocKocTH
[aHo ypaBHeHue npsmon Ha nnockoctu: 3x — 2y — 1 = 0, Toraa yrnoBow KO3 MULMEHT 3TON NPSAMON paBeH:

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

9 Tema 6. AHanUTU4YeCKaa reomeTpus Ha nnockocTu. Npsamaa Ha NNOCKOCTH

o o o 1
YpaBHeH1eM NpsiMON, NEPNEHANKYNSPHON NPsIMOR y = —x — 5, ABNSETCS

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

10 Tema 7. AHanUTU4YeCKaa reomeTpus Ha nnockocTu. Npsamaa Ha NNOCKOCTU

KpuBbie BToporo nopsigka.




(X+12)2 _ =52 _ 1.

[JaHo ypaBHeHuWe rvnepGonsi 5

Torga paccTosiHie Mexay ee poKycamu paBHo:

1)6; 2)9; 3)3; 4)2+/5

11

Tema 8. AHanuTuyYeckas reomeTpus B npocTpaHcTBe. [1NocKkocTbL B NpocTpaHCTBe
HopMarbHbIN BEKTOP NNOCKOCTU x — 2y + 5z — 15 = 0 MMeeT KoopauHaThI:

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

12

Tema 9. AHanuTU4Yeckas reomeTpusl B npocTpaHcTBe. Mpsimaa B npocTpaHcTBe

< o +5 -5
HanpaensioLuii BeKTop nNpsiMoi % =21

3 - MMeeT KoopauHaThbl:

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

13

Tema 10. OQuddepeHumanbHoe nucumcneHme (pyHKLMM ogHON nepemeHHon. BBegeHue B MaTeMmaTuyeckum
aHanus

In(1+x),
x-1

Hantn obnactb onpegenenns yHkUuN y =

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

14

Tema 10. AndrcbepeHumanbHoe ncuncneHme yHKLMM ogHON nepemMeHHon. BBepeHne B maTemaTnyeckum
aHanu3

sin7x )
——— paBeH:
x—0 Sin10x

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

15

Tema 10. OudpdepeHumanbHoe ucumcneHme (PyHKLMM ogHON nepemeHHon. BBegeHue B matemMaTMyeckum
aHanus

0O603HaunB 0 — 6ECKOHEYHO Manyo BEMUYMHY, « - BECKOHEYHO 6onbLuyto BennymHy, C — KOHEYHYIO HEHYNEBYIO

c
BENWYMHY, ONpeaennTb, YeMy paBHO COOTHOLLEHUE: %

1) 0; 2) «; 3)C; 4) HeonpeaeneHHoCTb

16

Tema 11. OQuddepeHumanbHoe ucumcneHme (pyHKLMM ogHon nepemeHHom. NMpousBoaHas PyHKUMUN.

MpounsBoaHas yHKUMK y = e**+3 ymeeT BUA:

1) xe**+3 2) 2xeX’*3 3) —2xe*’*34) (x% 4 3)eX’+3

17

Tema 11. QuddepeHumanbHoe ncumcneHme PyHKLMM ogHon nepemeHHon. [MpousBoaHas PyHKUUK.
MpownasoaHas dyHKumm y = In(1 — x2) B Touke x=2 paBHa:

1) ¥%; 2) -3/4:; 3) 4/3; 4) -4/3

18

Tema 11. OQudbdepeHumanbHoe ucumcneHme (PyHKLMn ogHon nepemeHHon. NpousBoaHblie n
anddepeHumnansl BbICWUUX MOPAAKOB.

Ve OT PYHKUMN Y = xiz paBHa:

1)6/x%; 2)—6/x*%; 3)6x%; 4) —6x*

19

Tema 12. MpumeHeHune audccepeHUnanbLHOro UCHUCIIEHUA

®yHkumA y = f(x) onpegeneHHa Ha npomexyTke (-5;4). Ha puc. nsobpaxeH rpacduk dyHkummn y = f'(x).




v A

Ly =f1%)

=)
=y

Torpa To4ka MUHUMYMa Ha npomexyTke (-5;4) 1) x=1; 2) x=-3; 3) x=2; 4) x=-5

CemecTp 2

20

Tema 13. DyHKUUM ABYX M HECKONbLKUX NEePEeMEHHbIX.

1

ObnacTb onpeaenexHns GyHKUMKM Z =

1) x2—9229;2)x2+y2 < 9;3)x’ +y2 > 9;4)x*> —y*> > 9

21

Tema 13. DyHKUNM ABYX M HECKONbKNUX NEePEMEHHbIX.
Hantn grad(z)dyHkumm z = arctg(x +y) B Toudke (0; 0):

1) 2; 2) -2; 3)0; 4H1

22

Tema 14. AkcTpeMyMbl (PYHKLMM ABYX U HECKOJIbKUX NEepeMeHHbIX.
Hartu kpuTUYeckyto Touky yHKUMK z = 2xy + x2 + y2.

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

23

Tema 15. HeonpeaeneHHbIN UHTErpan 1 ero BblYUCNEHMe.
MHoxecTBO nepBoobpasHbiX dyHKUMKN f(x) = g MMeeT BUA:
1) x+In|lx + 1| + C; 2) x —7In|lx+ 1| + C;

3) x+7in|x + 1| + C; 4)xz—2+8x+C.

24

Tema 15. HeonpeaeneHHbIN UHTerpan v ero Bbl4UCIeHue.
MHoecTBO nepBoobpasHbix dyHKUMKU f(x) = Vx nmeeT Bua:

37 337 4377 __3
1) Vx*+¢, 2)4\/x_+C, 3)3\/x_+C, 4) —=+C.

25

Tema 15. HeonpeaeneHHbI UHTerpan u ero Bbl4UCIeHne.

KakoB reomeTpuyeckuin cmbicn onpegeneHHoro nHTerpana ot gyHkumm y = f(x) B HTepBane [a,b] B AekapToBom
cucTeme koopauHaTt?

1). AnuHa nuHum y = f(X) B nHTepsane [a,b];
2). TMnowaab durypel, orpaHu4eHHon nuHuen y = f(x) B uHTepBane [a,b];
3). CpeagHee 3HayeHne dyHkumK y = f(X) B HTepBane [a,b];

4). NpounssegeHne cpegHero 3HavyeHns pyHKUMKn B HTepBane [a,b] Ha ANvHY nHTepBana.

26

Tema 16. OCHOBHbIe Knaccbl MHTErPUPYeMbIX (PYHKLIMNA.

MHoXecCTBO nepBoobpasHbiX PyHKUMKM f(x) = sin® 3 x

l)’z—c—gsin3x+C; 2)’2—6—%sin3x+C; 3);—‘+%sin3x+C; 4) sin®3x+C

27

Tema 16. OCHOBHbIe Knaccbl MHTErpUpyeMbIX (PYHKLIMA.

Kakon nHTerpan He BblpaxaeTcs B dieMeHTapHbIX PYHKUMAX?

1). f%dx; 2) [xe™*dx; 3)[edx; 4)fcos*2xdx

28

Tema 17. OnpepeneHHbIN UHTerpan. Heco6¢cTBeHHbIe UHTerpanbl.




Kakol 13 npuBeaeHHbIX HKE MHTErpanoB ABMSETCs HeCOOCTBEHHbIM, ecnn dyHKUMS f(X) - HenpepbiBHA?

1. [Hfedx 2) [° fodx  3).[f)dx  4). [ f(x)dx

29

Tema 17. OnpepeneHHbIN UHTErpan. Heco6cTBeHHbIe UHTErpansbl.

!
Yemy paBeH uHTerpan J;° % dx?

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

30

Tema 18. MpunoxeHna onpeneneHHoOro UHTerpana.
Yemy paBHa nnowiaab urypbl Ha pucyHke?

7 A

n
[y

1). [y f@)dx 2).J7(f() = p@))dx 3). [, f(0)dx — [, ()dx 4). [} f@)dx — [ p(x)dx

31

Tema 19. Yncnosble MHOXecTBa. MHOXeCTBO KOMMNJIEKCHbIX YMucen
Mogaynb KOMNNekcHoro unucna z = 2 — 3i paBeH:

W5, 2)13;  3)5; 4)V13.

32

Tema 19. Yncnosble MHOXecTBa. MHOXeCTBO KOMMJEKCHbIX YMcen
Ecrm zy =1—1i;z, =441, T0 z; - z, paBHO:

1) 5+ 3i; 2)5-3i; 3)3—i;  4)3i

33

Tema 20. OuddepeHumanbHble ypaBHEHUS NePBOro nopsaaka.

Kakoe 13 ypaBHeHWI He aBnaeTca anddepeHumansHbiM YpaBHEHNEM C PasAenaoWMMICA NepemMeHHbIMN?
d
1) Vy? + 1dx = xydy; )2 =f() g

3) ¥ +p() -y =g); 4) % = ctgxdx

34

Tema 20. AudpcbepeHumnanbHble ypaBHEHUS NEPBOro nopsiaka.

o d
O6wmin nHTerpan anddepeHUManbHOro ypaBHeH s y—f = xdx UMmeeT BUA;

2 2 2

1 1_x +C'21—x +C;3 =z +C;4 L Zy+c
) y_z ')y_z ')y_z ') y_x

35

Tema 21. QuddepeHumanbHble ypaBHEHUSI BTOPOro nopsiaka.

OnbdepeHumnansHbIM ypaBHEHMEM BTOPOro NopsaKa ABMSETCs:

d
1)y£ —y%tgx = x;2)4y" — 3y’ =5e%; 3)4y" —3y" + 2y = 5e%; Dx?y? -2xy+1=0

36

Tema 22. JluHenHble A cepeHLManbHbie ypaBHEHUSA BTOPOro nopsigka.
HaHo anddepeHumansHoe ypaBHeHne y” —y' — 6y = 0, Toraa XxapakTepucTuyeckoe ypaBHeHNe ByoeT MMeTb BUA:

D6k?—k—1=0; Dk?*+k+6=0; 3)k®+k—-6=0; 4Hk>—k—-6=0

37

Tema 23. YucnoBble psaabl.

Kakoi 13 JaHHbIX PSOoB ABNAETCA CXOAAWMMCS:




D5k 9y 9y vy

38

Tema 23. '-Iucnoable pAAabI.

NS Kakoro 13 crnegyowmx psigoB BEPHO YTBEPXKAEHWE: ECIU r{irgoun = 0 psg OOCTOBEPHO CXOAMTCS:

1)2( 1)n— 2)2 3)Zv— v 3"

MpunoxeHue?2

paboueli nporpaMmbl AMcUMNMHLL MaTemaTuka
HaumeHosaHue OLICL(UI'YHUHbI

no HanpaeneHuto nogrotosku: 38.03.07 ToBapoBeaeHue
HammeHoBaHue Ol (npoduns): ToBapoBeAeHWE 1 SKCNepTU3a HENPOLOBONbLCTBEHHBIX TOBAPOB
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3aAaHus (3agayun, Kemchbl)

Ne n/n_| YcnoBums TMMOBbIX NPaKTUKO-OPMEHTUPOBaHHbIX 3a4aHuN (3a4aY, KevcoB)
CemecTp 1
1 Tema 1. MaTpuubl 1 onpepgenutenu.
_(1 2 _(-1 3
HaHbl aBe matpuupl A = (3 1) mB= ( 1 1).
Tpebyetcsi Hantu C = A - B — 2A.
2 Tema 2. CucteMbl NIMHENHbIX anreépanyeckux ypaBHeHUMN.
CucTtema TPEX NMHENHBIX YPAaBHEHWUI C TPEMSI HEU3BECTHBIMU X1, X2, X3 3a4aHa PacLUMPeHHOW MaTpuLen
1 2 1|4
3 =5 3|1}
2 7 -—1I8
TpebyeTtcs: 1)  3anucaTb cUCTEMY B KAHOHMYECKOW hopme (B BUOE CUCTEMbI YpaBHEHUI),
2) HaWTU peLueHre 3TOW CUCTEMbI METOAOM MOSTHOTO UCKITHOYEHNS,
3) pewnTb 3Ty e cuctemy no popmynam Kpamepa.
3 Tema 4. BekTophbl.
OaHbl BepwmnHbl nupamuabl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npu4ém Toukm A, B, C -
BEPLUMHbI €€ OCHOBaHWS.
CpencrtBamu BEKTOPHOW anrebpbl HANTW:
1)  BeKTOpbl C HAa4anom B TOYKe B 1 KOHLOM B OCTarnbHbIX BEPLUMHAX NMpaMuAb;
2)  ANWMHY W HaNpaBNsIoLLVe KOCUHYChI BekTopa BC;
4 Tema 4. Bektopbl. [[pousBeaeHns BeKTOpoB
OaHbl BepwinHbl nupamuabl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npuyém Toukn A, B, C -
BEPLUMHbI €€ OCHOBaHMS.
CpencrBamu BEKTOPHOW anrebpbl HANTW:
1)  ckansipHoe npousBeneHue BekTopoB BC W BQ;
2)  yron ¢ mexay pébpamu BC u BQ;
3)  BeKTOpHOe NpousBefeHe BeKTopoB BC U BA;
4)  nnowafb OCHOBaHWSA NMpamMuabl;
5)  06béM nupamugbl.
5 Tema 5. MeTop KOOpANHAT Ha NNIOCKOCTH

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

Hantu anuHy BeicoTsl h, npoeeaéHHoM 13 BepLunHbl C.




Tema 6. Mpsimas Ha NNOCKOCTU.

TpeyronbHuk ABC 3agaH ceoumu BepmnHamu: A(5,7);B(8,4)C(3,—3).
HarTtu: 1) ypaBHeHne ctopoHbl BC (B OTpe3kax Ha 0Csix),

2) ypaBHeHue CTOpoHbI BA (B obLliem Buge),

3) yron ¢ mexay ctopoHamun BC n BA,

4) ypaBHeHne meamaHbl BM (c yrnosbiM koaddumumeHToMm),

5) ypaBHeHue BbicOTbl AK (C yrnoBbiM KO3ddrUMEHTOM),

6) ypaBHeHue npsamon L, npoxoasiien Yepes Touky C || BA,

Tema 7. KpuBble BTOpOro nopsaka.

YKasaTtb TUn KpMBON BTOPOrO Nopsaka, HanTu ee napameTpsbl, caenatb YepTex:

(x+5)? _ y_2
16 9

=1.

Tema 8. NMnockocTb B NpocTpaHCcTBe

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

Hantu:

1) ypaBHeHue nnockoctu (ABC);

2) yron B mexay npsmon (AD) n nnockocTbio (ABC);

3) ypaBHeHue npsmoi (L), npoxoaswer yepes (1)D L nn. (ABD);
4) yron y mexay nnockocTtbio (ABC) 1 nnockocTeio (ABD);

5) ypaBHeHue nnockocTn (Q), npoxoasiuen yepes(-) C || nnockoctn (ABD).

Tema 9. NMpsimasa B npocTpaHcTBE

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

1) ypaBHeHne npsamoini (AB) B kaHOHUYeCKON hopme;

2) ypaBHeHue npsamon (R), npoxogsiien Yyepes ToukyD napannensHo (AB);

3) Tynoi yron a mexay npsmeimu (AB) n (AD), T.e. @ = (AB ' AD)

10

Tema 10. BBegeHne B MaTeMaTU4eCKUNA aHanNms.

log,(x—1)

HaiiTn obnacTe onpeAenenns yHkUMN y = —"—

11

Tema 10. BBegeHue B maTemaTudeckuii aHanus. Mpegenbl n HenpepbIBHOCTb.

BbluncnuTb npeaensl, He nonb3yACb NpaBuUiioM Jlonutans:

€0S 3x—C0s 4x

3 X
1) lim 2

et 2) lim 222 ;3) lim ox6 4) lim
X— X

500 5X2+2x xX—>—2 x2+7x+10’ x>0  xsin3x

12

Tema 10. BBegeHue B maTemaTuieckuii aHanus. Mpegenb! n HenpepbIBHOCTb.

HaiTtu Toukm paspbiBa yHKUMKU. [TOCTPOUTL HYepTeX.

X, x< -2
y=44—x2% -2<x<0.
4 — x, x>0

13

Tema 11. AnddepeHumnanbHoe ncumcneHme PyHKLUMM ogHON NepeMeHHON.




Monb3ysack chopmynamu andcepeHLMpoBaHNs, HANTWU NPOM3BOAHbIE CREeAYIOWMX PYHKLNNA:

cosx
1)y=—1_sinx;Z).y=4cos3x;3).y= eVi9%; )y = x2\/1 — x2.

14

Tema 12. NMpumeHeHne anddepeHUnanbLHOro UCHUCNIEHNA.

Hantu npepgensl, ncnone3ys npasuno Jlonutans:

. 1+4x—x* . 1-cos2x
1. lim————; 2. ;

x—00 Xx+3x2+2x%’ x>0 1—cos 3x’

3. fim s 4. lim(x+1) e
X—00

x—40 Insin 5x’

15

Tema 12. NMpumeHeHne anddepeHUnanbLHOro UCHUCINEHNA.

Halitv nHTepBasbl MOHOTOHHOCTM M 9KCTPEMYMbl YHKUMK y = x3 — 3x2 — 9x — 12

16

Tema 12. NMpumeHeHne anddepeHUnanbLHOro UCHUCNIEHNA.
Haiitn Hanbonbluee U HanMeHbLLee 3HadeHne PyHKuMn vy = x3 — 3x2 — 9x + 35 Ha oTpeske

[-4; 4].

CemecTp 2

17

Tema 13. DyHKLMUN ABYX N HECKOJIbKMX NepeMeHHbIX. YacTHble Nnpon3BoaHbIe.

x 0z 0z
z= ln;. [okasaTb, 4To £~x+5~y =0.

18

Tema 13. ¢yHKU,VIVI ABYX N HECKOJIbKMX NnepeMeHHbIX. MpousBoaHas No HanpaBNeHUIO U rPagUeHT.

. a 1 7 > 2
Haittn gradu u 6_1; B Touke Mo(1;5;—1), ecnm | = OM,, u = Z;+xz.

19

Tema 14. AKCTpeMyM (PYHKLUU HECKOSbKMX NEepeMEHHbIX.

Haitu akcTpemMyMbl yHKUMN  z = 2x — 2y — x2 — 2.

20

Tema 14. AKCTpeMYM (PYHKLIUU HECKOSbKMX NEepeMEHHbIX.

Haiitu Hambonbluee U HauMeHbLLee 3HaYeHNst PyHKUMU  z = x2 + 2y2 + 1 B 3aMKHYTOI 06nacTu, orpaHUyYeHHoi
ocsamu 0x, Oy u npamon x+y=3.

21

Tema 15. HeonpeaeneHHbIV nHTErpan U ero BblYUCcreHue.

Bolumcnuts unterpan: [(x* + e*)dx

22

Tema 16. OCHOBHbIE KNaccbl UHTErpUpyeMbIX PYHKLMN

e arctg(x)

dx;  2.J(x+ 1e*dx; S.fﬂdx.

x2+3x—-10

Bormennts: 1. [——

23

Tema 17. OnpegeneHHbIN nHTerpan. Heco6cTBeHHbIE UHTerpanbl.

2
BblumcnuTs [ In x dx

24

Tema 18. MNpunoxeHua onpepeneHHoOro UHTerpana.
BbluncnunTs nnowaab urypsl, orpaHUYEHHON NMUHUAMMN
y=(x-1?uny=5-—x2

25

Tema 20. OuddepeHumnanbHble ypaBHEHUS NepBOro nopsaka.

HaiTu oBwuin nHterpan ypasHetust ydx + (1 + x?)dy = 0.

26

Tema 20. OudpcpepeHumnanbHble ypaBHEeHUS NepBOro nopsiaka.

< 2
Hantn pelueHune ypaBHeHUs: y' - ;y = X yaoBneTBopAollee HavallbHbIM YCITOBUAM Y|x=1 =2

27

Tema 21. OuchbcpepeHumanbHble ypaBHEHUS BTOPOro nopsigka.

Haitt yacTHoe peluenue ypaBHeHust (1 + x2)y” — 2xy’ = 0, ynoBneTBOpsilOLLEee HaYarnbHbIM YCIOBUSM Y|y =
0;y’|x=1 =1

28

Tema 22. lluHenHble audrcpepeHUManbHble ypaBHEHUS BTOPOro nopsiaka.




Hawntn yactHoe pelwleHne ypaBHeHUA, yaosneTBopstollee yKka3aHHbIM Ha4alrlbHbIM YCIOBUAM:

0, YIx=0=5 ¥'lx=0=8

y' =5y +4y =

29 Tema 22. lluHenHble audpcpepeHUmanbHbIe ypaBHEHUS BTOPOro nopsiaka.
Haittn obuiee peleHve ypaBHeHnss  y" —3y' + 2y = (34 — 12x)e™™ .
30 Tema 23. Yucnosble paabl.
o n! 1 2! 3! n!
WccnepoBaTb CX0AMMOCTb psifa Dy Sttt ot
31 Tema 23. Yucnosble psaabl.
Wccneposatb cxoguMocTb psga 2o, (—1)™ ! % = ? - mT4 +.. +(—1)" 1! % +..
32 Tema 24. dyHKUMOHaNbHbIE pAAbI
Hantu nHtepsan n pagnyc cxoanumocTu psga
i ! LR S PR "t
s+ ) R I TR ET eI ) A
n=
33 Tema 24. dyHKUMOHANBbHbIE PAAbI

1-e~%

x2

Pasnoxutb B pag dyHKUMO y =
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