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1 BBEAEHMVE K PABOYEI MPOrPAMME ANCLM/INHDI

1.1 Uenb gucuunnuvHbl: CchopmnpoBaTb KOMMNETEHLMM 0b6ydyaroLlerocs B 061acTv MCNOb30BaHUA OCHOBHbIX
MaTeMaTUYeCcKMx 3aKOHOMEPHOCTE W MPUMEHEHUS MaTemaTMyeckux mogesneil B npodheccMOHasIbHON AeATesIbHOCTU.
Takke cnocob6cTBoBaTb (POPMUPOBAHUIO KOMMETEHLUMA, A4S YCNeLHOro OBAafAeHWs KOTOpPbIMW HeobXoaMMO YyMeHue
NOrNYecKn MbICNNTL W TPAMOTHO M3naratb CBOW MbICMN.

1.2 3agaun AUCUUNNNHBI:

e O3HaKoMWTb CTYLEHTOB C OCHOBaMy MaremaTMyeckux 3HaHWi, HeobXoAMMbIX ANS pelleHUs TeopeTUyecKux M
NpUKNagHbIX 3aga4 B pasNyHbiX 06N1acTaxX AeATeNbHOCTY;

* BocnuTatb abCTpakTHOe NorMyeckoe MblW/IEHNE M YMEHWe CTPOro usnaratb CBOU MbICW;

e TpuBUTbL CTyAEeHTaM OCHOBHble HaBblkKM WCMONb30BaHUS Yy4yebHOW ¥ CNpaBOYHON /fuTepaTypbl  NO
MatemMatuke, a Takke no AuUCUMNAMHaM, B KOTOPbLIX MPUMEHATCA MaTtemaTuyeckne MeToAbl;

 MMoAroToBUTL CTYAEHTOB K NPakTMYeCKOMY MPUMEHEHUI0 MOMYYEHHbIX 3HAHWIA.

1.3 Tpe6oBaHuA K npepBapuTesibHOII NMOATOTOBKE OGyuvatoLwerocs:
MpegBapuTenbHas MOArOTOBKa npegnonaraeT co3faHWe OCHOBbl  Af1 ) OpMUPOBaHMSA  KOMNETEHLWIA,
yKa3aHHbIX B M. 2, NpU U3YYEHUN OUCLUMIINH:

OucumnnnHa 6a3vpyeTcst Ha KOMNeTeHUMsIX, CChOPMMPOBAHHLIX Ha NpeablayLLeM YpoBHE 06pa3oBaHus.

2 KOMMNETEHUN OBYYARKLWENoCcsa, POPMUPYEMbBIE B PE3YJ/IbTATE OCBOEHNA ANCLUUN/TNHDbI

OlNK-1: CnocoGeH MPUMEHATb eCTeCTBEHHOHayuyHble N OOLeuH)XXeHepHble 3HaHUus, MeToAbl MaTremMmaTU4yecKoro
aHanus3a U mMojenupoBaHuUsi B NpochecCUoHaIbHOW f[eATeNIbHOCTU

3HaTb: OCHOBHbIE MOHATUA, 3aKOHbl U a/ITOPUTMbl BCEX U3ydyaeMblX pasfenioB mMatemMatuku

YMeTb: MNPUMEHSTb MeToAbl MaTEMATUYECKOro aHasiM3a W MOLESIMPOBAaHUS K PELUEHUID MPUKNagHbIX 3agady B
06/1aCTU NPOEKTUPOBAHMSA W MPOU3BOACTBA W3AENWIA NErkoil NPOMbILLIEHHOCTY

Bnagetb: HaBblkaMy MNPUMEHEHUSI COBPEMEHHOrO MaTeMaTU4eckoro WHCTpyMeHTapusi A/ COBepLUeHCTBOBAHUSA
MPOLIECCOB MPOEKTVMPOBAaHKS U MPOU3BOACTBA OAeXAbl, 06YBU, KOXraslaHTepew, akCeccyapoB, W3Aenunii U3 KOXu W

OlNK-2: CnocoGeH yyacTBOBaTb B MapKETMHrOBbIX UCC/ef0BaHUAX, NPOBOAUTb CPaBHUTE/IbHYHO OLLEHKY
uspenuii Nerkoii NPOMbILIEHHOCTU

3HaTb: TEOpeTMYeckMe OCHOBbI METOLOB MaTEMaTMYECKOro aHam3a U MOAEMPOBAaHUSA, MNPUMEHSIEMbIX  MpW
06paboTKe  [AaHHbIX  MAPKETUHIOBbIX  WCC/Ie4OBAaHUA W CPaBHWUTENbHOW  OLUEHKE KayecTBa W3AENuUiA  Nerkom
YMeTb: NPUMEHSTb MeTOoAbl MaTeMaTUY4eCKOro aHasm3a pesy/ibTaToB MapKeTUHIOBOTO MCCMefoBaHWS 47151 ONTUMasIbHOTO
BbIGOpA XapakTepucTUK U3gesnunii nerkoii NPOMbILLAEHHOCTY

Bnagetb: HaBblkamy  NPUMEHEHUsT METOLOB  MaTemMaTWyeckoro  MOAE/MPOBaHWA  ANs  aHa/M3a  pe3ysibTaToB
MapKETUHIOBbIX MCC/eA0BaHWA N0 COBEPLUEHCTBOBAHWUIO KayecTBa W KOHCTPYKUMWU W3LENWIA NErko NpOMbILLIEHHOCTM

3 PE3YJ/IbTATbI OBYYEHUA MO ANCUUNTNHE

KoHTaKTHas
paboTa

VHHOBaU, dopma
dhopmbl TekyLlero
3aHATWIA | KOHTpONSA

CP

Nex. Mp. | (uacs)
(vachbl) | (vachbl)

HavmeHoBaHuWe 1 cogepxaHue pasaenos,
TEM 1 YYEOHbIX 3aHATWIA

CewmecTtp
(kypc ana 3A0)

Pasgen 1. OcHOBbI MHEVIHOW anre6psl

Tema 1. Matpuubl n onpegenntenu.
MaTpuupl. CBoiicTBa Matpuy,. [elicTBus Hag
matpuuamu. Onpegenutenu. CeoicTea
onpegenutesneil. Cnocobbl nogcyeta
onpegenutene.

MpakTnyeckne 3aHATUA: JelicTBrA Hag,
marpuuamu. Cnocobbl nogcueTa
onpegenuteneii. (PelweHune 3agauy)

1 0,43

Tema 2. CucTteMbl INHENRHbIX
anrebpanyeckux ypaBHeHuii. CuCTeMbI TpeX
JNIMHENHbIX YpaBHEHWIA ¢ Tpems
Hen3BeCTHbIMW, QOpMY bl Kpamepa, MeTof,
MOJIHOTO UCK/IIOYEHNS. 2 4 8 nn
MpakTnyeckue 3aHATUA: PelleHne cuctem
JINHEVHbIX asirebpanyecknx ypaBHeHWA
METOZ0M NOJSIHOTO NCK/IYEHUS, NO
dhopmynam Kpamepa. (PelieHne 3agad)




Pasgen 2. BekTopsbl

Tema 3. OnpegeneHune sektopa. PaBeHCTBO
BEKTOPOB. KonnnHeapHble N KOMMiaHapHble
BEKTOpbI. JINHEHbIE ONepauun Hag,
BekTopamu. MNMpoekuun BekTopa Ha ocu
KoopauHaT. 3anucb BeKkTopa B popme
npoekuuii. basuc.

MpakTnyeckme 3aHATUA: JINHEHbIE
onepauuu Hag, BekTopamu. (PelueHne 3agad)

Tewma 4. lNponsBefeHnsa BEKTOPOB.
Mpon3BeaeHns BEKTOPOB, 3a4aHHbIX B
dhopme npoekumii. CkanspHoe, cMeLlaHHoe 1
BEKTOpPHOE NPOU3BEAEHNS BEKTOPOB.
OnpegeneHune, CBONCTBA.

MpakTnyeckune 3aHATUA: MpumeHeHne
CKaJIAPHOr0, CMELLaHHOro ¥ BEKTOPHOIO
Npov3BeeHns BEKTOPOB A1 peLleHns
npuknagHbix 3agad. (PelweHne 3apay)

7,75

Pasgen 3. AHasinTnyeckas reomeTpus Ha
N0CKOCTH

ra

O.,K

Tema 5. MeToa KoopAnHAT Ha NJIOCKOCTH.
CuvcTeMbl KOOpAMHAT Ha NIOCKOCTH,
OCHOBHble 3agaun. Npeobpa3oBaHnNs cucTeM
KoopAauHar.

MpakTnyeckme 3aHaTua: Nepexonbl B
cuctemax koopguHar.(PelweHune 3aza4)

Tema 6. MNMpsAmasa Ha NI0CKOCTH.

OCHOBHblE ypaBHEHUS NPSIMONA. Yron Mexay
NPAMbIMU. YCNoBuA napasinensHocTy U
nepneHaukynapHOCTU NPAMbIX.
MpakTnyeckne 3aHATNA: MNpuMmeHeHue
OCHOBHbIX YPaBHEHWI NPSIMOI AN peLueHns
3aga4y. (PelweHue 3aaay)

10

13,0

Tema 7. KpvBble BTOPOro nopsigka.
OKpYXHOCTb, annunc, rmnep6ona, napabona,
NX KAHOHMYECKNE ypaBHEHUS, rpachunkm.
CaoiictBa. O6Llee ypaBHEHUE KPUBOIA
BTOPOro nopsiaka.

[NpakTnyeckne 3aHATUA: NocTpoeHne
pasNnyHbIX KPUBbLIX BTOPOro NOpsaxa,
HaxoxgeHune ux napameTpos. (PelleHve

3afav)

Paspen 4. AHanMtnyeckas reomeTpusa B
NnpoCTpaHCcTBe

10

nn

Tema 8. MNMNockoCcTb B NPOCTPaHCTBE.
KoopanHatel B npocTpaHcTse. [1710CKoCTh B
NMpOCTPaHCTBE. YpaBHEHNS M/I0CKOCTH,
NPOXOAALLEN Yepes3 AaHHYH TOUKY
nepneHanKyIapHO JaHHOMY BEKTOPY,
ypaBHeHMe M/I0CKOCTU, NPOX0oAsLLel Yyepes
TPW AaHHblEe TOYKK, O6LLEee YpaBHEHNME.
MNpakTnyeckne 3aHATUA: NprumeHeHne
YpaBHEHW M/I0CKOCTU 4717 peLleHns 3a4ad.
(PeweHne 3agav)

Tema 9. MNMpamMasn B NpoOCTpaHCTBE.

MpsiMas B NPOCTPAHCTBE KaK JIMHNA
nepeceyeHns naockocTeir. KaHoHuueckne un
napameTpuyeckme ypaBHEeHUS NPSMONA.
YpaBHeHWS NPAMOIA, NPOXOAsLLEl Yepes aBe
3aflaHHble ToukW. pamas 1 NNoCKoCTb B
NpOCTpPaHCTBe.

MpakTnyeckue 3aHATUA: MNpUMeHeHne
YpaBHEHWUI NPSIMOIA B NPOCTPAHCTBE Asst
peleHus 3agad. (PelueHne 3agadv)

10

10

ra

0,13




Paspgen 5. AudcpepeHumanbHoe ncumcneHne
hYHKL MM OAHO NepeMeHHOIA

Tema 10. BeegeHve B matemMaTnyeCKuii
aHanms.

MoHATMe nocneposarteibHOCTU. OCHOBHbIE
NOHATUA O PyHKUMW. BBeAeHne B aHasn3
dhyHKUMM 0HOW nepemeHHol. BeckoHeuHo
Masible U 6ECKOHEYHO BO0/bLUNE BETUYMHBI.
Mpegen cyHkumK. MNpaBuia BblYUCIEHUSA
npegenos. 3ameyvaresibHble Npesens.
HenpepbiBHOCTb (oyHKUMK. CBolicTBa
HenpepbIBHbIX QYHKUWIA.

MpakTnyeckme 3aHATUA: BboluncneHue
npeaenoB yHKUMiA.ViccneaoBaHue gyHKLUN
Ha HenpepbIBHOCTb, MOUCK TOYEK pa3pbiBa.
(PelweHune 3agay)

Tema 11. AudhchbepeHunansHoe ncuncneHme
hYHKL N OAHON NEepPeMEHHOIA.
OnpeneneHve Npon3BOAHON U ee
reomeTpuyeckuii cmbic. Mpasuna
andbdpepeHumposaHmsa. Tabnuua
NPOU3BOAHbIX. [pOM3BOAHASA CMIOXKHOIA
dhyHKUMK. NPON3BOAHbIE BbICLLUX MOPALKOB.
OnpegeneHune, NPaBUIo BbIYNCIEHNS.
Onpepenenne gudpepeHumana n ero
reoMeTpuyecknii CMbIc/l. VIHBapuaHTHOCTb
chopm nepsoro audpepeHumana.
AndhdbepeHuymnans! BbiCLUNX NOPSIAKOB.
MpunoxeHne K NPUGAMKEHHbLIM
BbIUYNC/IEHUSAM.

MpakTnyeckme 3aHAaATUA: BbluncneHune
NPOV3BOAHLIX PYHKLMIA. MpuMeHeHne
anddhepeHumana QyHKLUN K NPUGIMKEHHbIM
BbluncneHusam. (PeweHve 3agady)

OK

Tema 12. MNMpumeHeHue gudpepeHLmasibHOro
ncuncneHuns.

OCHOBHble TeopeMbl AndhepeHLMaIbHOr0
ncuncnenus. Mpasuno Jlonutans n ero
NPUMEHEHME K pacKpbITUIO
HeonpegeneHHocTeil. iccnegosaHue
OyHKLUMM MO NepBoli 1 BTOPOIA NPON3BOAHOIA:
MOHOTOHHOCTb (DYHKLIMUN, SKCTPEMYMbI
yHKUMM (HEOBX0AMMbIE U AOCTATOYHbIE
yCNoBKS). YCNOBNA BbIMYKOCTU, BOTHYTOCTH,
TOYKM nepernba n acCMMNTOTbl NI0CKOM
KPUBOWA.

MpakTnyeckue 3aHATUA: MNpUuMeHeHne
npaswn Jlonutansa ansa BblMUCNEHNS
npeaenos PyHKUMA. MonHoe nceneposaHve
1 nocTpoeHue rpadnkos hyHkumii. (PelweHne

3aga4)

WToro B cemecTpe (Ha kypce ansa 3A0)

nn

KoHcynbTauum 1 npoMexyToyHas aTTectayms
(3auer)

32

48

99,75

0,25




Pasgen 6. ®yHKLMN HECKONbKUX NEPEMEHHbIX

Tema 13. PYHKUMM OBYX U HECKOSIbKUX
nepemMeHHbIX.

OcHoBHble onpegenenus. MNpupatleHue
hyHKLMKN. YacTHbIE NPOM3BOAHbIE, YaCTHbIE U
nosHbI AnddepeHuman OyHKLMM MHOTUX
NepeMeHHbIX.

MpakTnyeckue 3aHATHA: BbluncneHune
YacCTHbIX MPOU3BOAHBLIX DYHKLWIA.
MpumeHeHne nonHoro anddepeHumnana
hYHKLMIA MHOTMX NEPeMEHHbIX 4718 peLleHmns
npakTuyeckmx 3agad. (PelleHne 3agady)

Tema 14. SkcTpeMyMbl OYHKLMK ABYX U
HECKOJ/IbKMX NepeMeHHbIX.

OCHOBHble MOHATUA. HeobxoamMmblie u
[OCTaTOuHble YC/I0BUA  CYLLLECTBOBaHUSA
3KCTpeMyMa OYHKUUN ABYX NEPEMEHHbIX.
MNpakTnyeckne 3aHATUA: HaxoxaeHue
3KCTPEMYMOB (DYHKLMI MHOTMX NEPEMEHHBIX
(PeweHne 3agay)

un

O,K

Pasgen 7. HeonpegeneHHblin HTerpan

Tema 15. HeonpepgeneHHblii HTerpan un ero
BblUMC/IEHNE.

MepBoobpasHasi U HeonpeaeeHHbI
nHTerpasn. Ceoictea nepBoobpasHoii.
CBoiicTBa HeonpeaesIeHHOro UHTerpana,
BbiTEKaloLme 13 onpegeneHns. JInHeHole
cBoiicTBa. Tabnmua MHTErpasios.
MpakTnyeckune 3aHATUA: MpuMmeHeHne
Tabnuubl 4718 BbIYMCIEHUS NPOCTENLLNX
nHTerpasios. (PelleHue 3agauy)

Tema 16. OCHOBHbIE KNnaccbl MHTErPUPYEMbIX
OYHKLUNRA.

OCHOBHblE METO/bl MHTETPUPOBaHUA: METO/,
3aMeHbl NepeMeHHO, MeToz
WHTErpUpOBaHns No 4acTaM, MeTos,
pasnoxeHusa Ha npocrteiwne. CTaHAapTHbIE
3aMeHbl.

MpakTnyeckue 3aHATUA: MNpUuMeHeHne
MeToAa 3amMeHbl MEPEMEHHO,
WHTErpypoBaHus No 4acTam U MeToga
pasnoxeHus Ha npocrenne ans
BbIYMC/IEHUA HeomnpeaeNeHHbIX UHTErpasios
(PeweHne 3agay)

un

3,0

Pasgen 8. OnpegeneHHbIn MHTerpan

Tema 17. OnpefeneHHbIn nHTerpadsn.
Heco6CTBEHHbIE MHTErpabl.

OnpegeneHne onpeaeneHHoro uHTerpana,
€ro cBoiicTBa. /InHeiHble CBOCTBA
onpegeneHHoro nHTerpana. Viiterpan c
nepeMeHHbIM BEPXHUM npeaesiom. dopmyna
HbtoToHa — JleibHuua. MeToabl
BblUMC/IEHUS OMpeAesIEHHOr0 UHTerpana.
Heco6CTBEHHbIE MHTErpabl.

MpakTnyeckne 3aHATUA: BoluncneHne
onpegeneHHoro nHterpana.(PewexHne 3agaq)

Tema 18. MpunoxeHna onpeneneHHoro
NHTerpana.

MpunoxeHua onpefeneHHoro UHTerpasna K
3aa4yamM reoMeTpun: BbluMcieHve niowaaer
NJ0CKMX nryp, 06beMOoB TN NEPEMEHHOTO
ceyeHus. O6beM Tesa BpalleHus.
MNpakTnyeckne 3aHATUA: NprumeHeHne
onpefeneHHoro nHTerpana ansa peweHns
npakTuyeckmx 3agad. (PelueHune 3agauy)

ra




Paspgen 9. udhepeHumasnbHble ypaBHEHNUS
N paabl

Tema 19. YucnoBble MHOXECTBa, OCHOBHblE
BUAbl. MHOXECTBO KOMMIEKCHbIX YMCern,
OENCTBUSI C KOMIM/IEKCHBIMW YMCamMu.

Tema 20. AndbdepeHumasibHble ypasHeH s
nepBoro nopsgka.

Onpepenenve guddepeHLmanibHOro
ypaBHeHUs nepBoro nopsgka. OnpepenexHve
peweHuns. HavasibHble ycrioBus. OCHOBHblE
BMAbl audbdepeHUnasbHbIX YPaBHEHMWIA:
ypaBHEHUS C pasfaeneHHbIMU U
pa3fensowmmMncs nepemMmeHHbIMN,
NINHEHbIE, OAHOPOAHbIE.

MpakTnyeckme 3aHaTua: PelueHne
AndpcepeHumnanbHbIX YpaBHEHNUIA NEPBOro
nopsagka.(PeweHne 3aa4)

Tema 21. AndbdhepeHumasnbHble ypaBHeHUA
BTOPOro nopsgka.

Onpepenenne guddepeHumanibHOro
ypaBHeHMs BTOPOro nopsigka. OnpegenexHve
pelieHns. HavanbHble ycnosus. Teopema
CyLLEeCTBOBAHMSA N €4UHCTBEHHOCTM
pelueHuna. Cnaydau, gonyckakowme
NMOHWKEHMA NopsiaKa.

MpakTnyeckme 3aHaTua: PelueHve
AndcepeHumnanbHbIX YpaBHEHNIA BTOPOTO
nopsgka, foNyCcKalLWmX NOHWKEHNE
nopsiaka.(PewweHne 3agav)

Tema 22. [lnHeliHble anddepeHunanbHble
ypaBHEHMS BTOPOro nopsigka.

JInHeliHble ogHOPOAHbIE U HEOAHOPOAHbIE
andpchbepeHumnanbHbie ypaBHEHWST BTOPOro
nopsigka. TeopeMbl 0 CBOMCTBaX peLUeHuil.
Teopembl 06 06WEM peLleHnn. YpaBHEHNS
BTOPOro nopsiika ¢ NOCTOSAHHbIMM
KoadpchmumeHTammn. Metoq peLleHns
JIMHEHbIX 04HOPOAHbIX N HEOAHOPOAHbIX
YypaBHEHWI C NOCTOAHHbLIMU
KoathpuLmMeHTamu.

MpakTnyeckue 3aHATUA: PelleHne NMHEeNHbIX
anddpepeHumnanbHbIX YpaBHEHUIA BTOPOTO
nopsigka ¢ NOCTOAHHLIMU KO3 ULMEHTaMM
(PelwueHue 3anay)

0,03

Tema 23. Uncnosble pabl.

OnpepeneHne YncoBoro psja.
Heobxogumblii NpU3HaK CXO04MMOCTM.
MpaBwna gencTeus ¢ psgamun. Psabl c
NOMIOXMNTEbHBIMW YieHamu. MNpusHaku
CXOAMMOCTU. 3HaKoNepeMeHHbIe psaApbl.
Teopema JflelibHnua gns
3HaKouyepeayLmnxcsa psaos.
lNpakTnyeckne 3aHATUA: ViccnegosaHne Ha
CXOAMMOCTb 3HAKOMOIOXUTESbHbIX YAC/IOBbIX
psaoB. NpumeHeHne TeopeMsbl JlenbHuua
ANa nccnefoBaHnsa 3HaKoYepeayoLmxcs
pSAo0B Ha cxoaMmocTb. (PelleHne 3agauy)




Tema 24. dyHKUMOHaIbHbIE PALbI.
CTteneHHble pagbl. OnpegeneHne cTeneHHoro
psaga. O6nacTb CXOAMMOCTU CTEMNEHHOIO
psga. Teopema Abens. Paguyc n uHTepsasl

CXOAMMOCTH.

Psagpl Teitnopa n MaknopeHa. 4 6 6
MpakTnyeckme 3aHATUA: HaxoxaeHus
paguyca n UHTepBasia CXO4UMOCTU
cTeneHHoro psga. PasnoxeHve yHkumn B
psg Tevinopa n MakopeHa. (PelueHuve

ra

3a/a4)
MToro B cemecTpe (Ha kypce ansa 3A0) 34 51 68
KoHcynbTauum 1 npoMexyToyHas atTectayms 25 245
(Ok3ameH) ' '
Bcero KoHTakTHas pa6ota u CP no 167,75 192.25

OUCUMMN/INHE

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTpoBaHue yuye6HbIM NaHOM He NPeasycMOTPEHO

5. ®OH/, OLLEHOYHbIX CPEACTB A/19 MPOBEAEHUA MPOMEXYTOYHOW ATTECTALMN

5.1 OnucaHue nokasartesieil, KPUTEPUEB U CUCTEMbI OLiEHUBaHUSA pe3y/ibTaToB 06y4eHUs
5.1.1 Noka3atenu oueHMBaHUA

Koa Moka3saTtenu oueHMBaHUS pe3yibTaToB 00yyYeHns HaumeroBsarne oUeHouHoro
KOMneTeHLMU cpeacTBa
dopmynupyeT 1 06bACHAET OCHOBHbIE MOHATUA 06/1aCcTy
€CTeCTBEHHOHAYYHbIX 1 O6LLENHXEHEPHBIX 3HAHUIA, METOAbI
MaTeMaTU4YecKoro aHasimsa n MoAe/IMpoBaHns, UCMNO/b3yeMble B
npodyeccroHanbHoM AeATeNbHOCTN KOHCTPYKTOpa usgenuii nerkoim
MPOMBILLIIEHHOCTH. Bonpocs! Ans ycTHOro
cobecefoBaHNs

BblaenseT n3 ecTeCTBEHHOHAYUHbIX U O6LLENHXEHEPHbIX 3HAHWA,

Onk-1 M3BECTHbIX METOL0B MaTeEMaTUYECKOro aHasim3a u MogeIMpoBaHuns, Bonpocbl gns TecTMpoBaHus
Tpebyemble B MPOEKTUPOBAHNMN 1 MPOU3BOACTBE OA4EXAbI, 00YBY,
KOXrasiaHTepew, akceccyapoBs, U3AeNnii N3 KOXN 1 Mexa. MpakTMKO-OpUEeHTUPOBAHHbIE

3afaHus

CoBepLUEHCTBYIOT NPOLIECCHI NPOEKTMPOBAHNUS 1 MPOU3BOACTBA
ofexabl, 00yBu, KOXranaHTepeun, akceccyapos, U3Aenuii N3 KOXu n
MeXa Ha OCHOBE eCTECTBEHHOHAYUHbIX U 06LLENHXEHEPHBIX 3HAHWIA,
M3BECTHbIX METOA0B MaTEMATUYECKOro aHasm3a u MoAeIMpoBaHus.
Bbigenset xapakTepucTuku U3genunii Nerkovi NPOMbILLNIEHHOCTH,
onpejensowme kKa4ecTBo U 0COBEHHOCTN KOHCTPYKLUM Ofexbl, 06yBH, Bonpocs! ans ycTHOro
KOXranaHTepewu, akceccyapos, U3Ae/Nii N3 KOXU U Mexa. cobecefoBaHuA
Bbi6bupaeT Ha OCHOBE pe3y/1bTaToB MapKeTWHIOBOro UcceoBaHms

OnK-2 Hanbosiee CyLEeCTBEHHbIE XapakTepUCTUKN N34eNNii Erkon Bonpocbl gns TectuposaHns

MPOMBILLZIEHHOCTY, ONpPeenstoLme KauecTBO U 0COGEHHOCTU
KOHCTPYKLMW 0fieX[bl, 0GYBU, KOXraslaHTEPEWN, aKCeccyapoB, 13aeniuii
3 KOXU 1 Mexa.

MpoBoAWT NpakTUYeckoe NPUMEHEHNSI Pe3yIbTaTOB MapPKETUHIOBbIX

MpaKTUKO-OpUEHTUPOBAHHbIE
3a4aHus

nccnefoBaHuii Mo COBEPLLEHCTBOBAHMIO KAUYECTBA M KOHCTPYKLMM
ofexabl, 06yBu, KOXranaHTepeu, akceccyapoB, U3aesnunii N3 KoXxu 1
mexa.

5.1.2 Cucrema n Kputepuu oLeHNBaHUA

LLikana oueHnBaHnA

KpuTepun oLeHnBaHUsS CpOPMMPOBAHHOCTY KOMNETEHLIM

YcTHOe cobecefjoBaHme

MucbMeHHasa paboTa

5 (0T/IM4HO) npegMeTa v LWMPOKYo 3pyaAuLmio B

MosHbIiA, ncuepnbiBatoLLMiA OTBET, SIBHO
[AEeMOHCTpUpYoLWMiA rNy6GoKoe NoHMaHue

oueHmBaeMoin obnactn. Kputuueckuii,
OpUrMHasIbHBIA NOAX0A K MaTepuany.




OTBET NOJIHbINA, OCHOBAHHbIN HA
npopaboTKe Bcex 06s3aTe/bHbIX

4 (xopoLuo) NCTOYHMKOB UHpopMaummn. Moaxog K
MaTepuasny OTBETCTBEHHbIIA, HO
CTaHAapTHbINA.

OTBeT BOCNPOMN3BOANT B OCHOBHOM TOJIbKO
NeKLUMOHHbIE MaTepuansl, 6e3

camMoCTosTe NbHOl paboTsl C
peKOMeHA0BaHHO NTEePaTypoil.
JeMoHCTprpyeT NnoHMMaHve npeameTa B
uenom, 6e3 yrnybseHus B getanu.
MpUCYTCTBYIOT CYLLLECTBEHHbIE OLUMGKM NN
npo6enbl B 3HAHWSAX N0 HEKOTOPbLIM TEMAM.

3 (ypoBneTBopuTesibHO)

HecnocobHOCTb OTBETUTL HA BONPOC 6e3
nomoLLM 3K3aMeHaTopa. HesHaHue

2 (Hey0BNETBOPUTENBHO) | 3HAYUTESIbHOV YacTU NPUHLMNUAIbHO
BaXKHbIX 3/IEMEHTOB ANCLUMMNNHBI.
MHorouncneHHble rpybblie oLwmnbKn.

[ eMoHCTpMpyeT NoHUMaHve npegveTa B

3auTeHo Lenom, 6e3 yrny6neHus B AeTanu.

Hecnoco6HocTb OTBETUTL Ha BONpoc 6e3
nomoLLY 3K3aMeHaTopa. HesHaHue

He 3auTeHo 3HAUMTE/IbHOW YacTy NPUHLUMNAIBHO
BaXKHbIX 3/IEMEHTOB ANCUMMNVHBI.
MHorouvcneHHble rpybblie owmbkn.

5.2 TunoBble KOHTPOJIbHbIE 3aAaHUsA WU UHblE MaTepuasibl, HEOGX0AMMbIE A/ OLEHKN 3HaHWIA, YMEHWIA,
HaBbIKOB U (MN1X) ONbiTa AeATe/IbHOCTU
5.2.1 NepeyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | PopMYyIMPOBKN BOMNPOCOB

Cemectp 1

MpyMeHeHns NOHATWSA NPOU3BOAHON A1 UCCNefoBaHUs CBOMNCTB YHKLUNM:
O Bo3pacTaHue u ybbiBaHne dyHKLMN

0 Touku aKcTpemyma

O BbINYKNOCTb ee rpadvka

0 TOukM nepernba rpadmka

0 acumnTOTbI (BEPTMKASIbHbIE U HAK/IOHHbIE)

Mpasuna JSlonutans packpbiTua HeonpeaeneHHocTel

Teopembl Ponns n NlarpaHxa, Nx reomeTpuyeckuii CMbIC/

Mpown3BoAHble U AndpdpepeHLarbl BbICLLUUX NMOPSAKOB

Mpowv3BoAHas, ee onpeaesieHne, reoMeTPUYECKNA U MEXAHUYECKUIA CMbIC/TbI, NPaBWa BbIUNCIEHNS

Mpegen yHkuun. TeopemMbl 0 Npegenax. PackpbiTue HeonpeaeneHHocTel. 3amedyaTtenbHble Npeaesb.

KpuBble BTOPOro nopsigka (3711unc, OKpYXXHOCTb, runepbona, napabona), X KaHOHUYECKMe ypaBHEHUS,
CBOICTBa, YepTex.

Yron mMmexay npsiMmoii 1 NI0CKOCTbIO, YCI0BUS UX NapasiieslbHOCTU U NepneHanKyISPHOCTY

Ol N |ojuoalh|lw]|dN

Mpsimasi B NPOCTpaHCTBE. YPaBHEHUSI NPSIMOI B MPOCTPaHCTBE.

[N
o

Yron mMexay naockocTsMU. YCNoBUs NapasieNisHoCTM U NepneHanKynsapHOCTY NocKocTel

[N
[N

[nockocTb B npocTpaHcTBe. PasnnyHbie BUAbl ypaBHEHUA NSIOCKOCTH.

=
N

Mpsimasi Ha NNOCKOCTU. Buapl ypaBHEHWIT NPAMOIA.

BekTopbl B reoMeTprYeCKoii 1 kKoopanHaTHo chopmax. Onpeaenenne. CBoiicTBa. [leNcTBMSA Hag BEKTOPaMMU.
CkansipHoe, BEKTOPHOE M CMeLLaHHOe NPOU3BEAEHNS BEKTOPOB. VX reoMeTpuyeckoe NpuIoKeHus.

[y
w

CuUcTeMbl MNHENHbIX ypaBHEHI/II‘/’I. CoBMeCTHbIEe 1 HECOBMECTHbIE cucTeMbl. TeopeMa KpoHekepa — Kanennu.

14 dopmynbl Kpamepa.

Matpuubl 1 onpegenutenn. Onpegenexusi. CeoiicTea. [eiicTBusi Hafd MaTpuuaMmu. PackpbiTve onpegenuteneii

15
BTOPOr0 M TPETLETO NOPSAKOB.

Cemectp 2

16 ®YHKUMM ABYX NepeMeHHbIX (onpegeneHve, npeaen, HenpepbIBHOCTb)

17 JKCTpeMYM hyHKLUM ABYX NEPEMEHHbIX (HE06X0AMMOE 1 AOCTATOYHOE YC/I0BUS CYLLECTBOBAHUS 3KCTPEMYMA)

18 HeonpeaeneHHblii HTerpan (onpegeneHne, CBoNCTBa, METOAbI BblUMC/IEHUS)




19 OnpegeneHHblli MHTErpan (onpegeneHne, CBOCTBa, Teopema o cpegHem). ®opmyna HeloToHa — JleibHuua.

20 OnpegenexHblii MHTerpan. MeToApl BbIUNCIEHNS.

21 HecobcTBeHHbIe NHTerpasbl NePBOro 1 BTOPOro pofos. OnpepeneHve. CXo04MMOCTb.

22 MpunoxeHus onpegeneHHoro nHTerpasnia. Boluncnenne nnowageii nnockux cpuryp

23

KomnnekcHble uncna. Onpegenexuve. JelicTBMSA Ha KOMMNAEKCHbIMK uncnamu. ®opmyna Myaspa. Popmbl
3anncu KOMM/eKCHOro Y1cna.

24

[undbdpepeHupanbHble ypaBHEHUSI NEPBOrO NOPsAKa, X OCHOBHbIE BUAbI (C pa3gesisiowmMmcs u
pasfeneHHbIMM NepemMeHHbIMU, NMHeliHble, ofHopoAHbIe). O6luee pelleHne 1 3agada Kowwu.

25 JNnHeiiHble auddepeHLMasibHbIe ypaBHEHWS BTOPOro Nopsika ¢ NoCTOSAHHLIMU KO3hULMEHTaMM

26 Uncnosble paabl. Onpegenedne. CeoiicTBa. Heo6xoAyMblli MPU3HAK CXOAMMOCTHU.

27 [pu3HakyM cXo4MMOCTY 3HAKOMOIOXUTENIbHbIX U 3HaKOoNepeMeHHbIX pAaoB, abconTHas CXO0ANMOCTb.

28

®YHKUMOHa/bHbIE pAabl. CTENEHHbIE PsgbI.
CXOAMMOCTW.

O6nacTtb cxognmocTn. Teopema Abens. Paguyc n nHtepsan

29 Psaabl Teinnopa n MaknopeHa

5.2.2 TunoBble TecTOBLIE 3aaHUs

Tunosble TeCTOBbIE 3afaHNs HaxogATcA B MNMpunoxeHun K gaHHomy P
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHnA (3agaum, Kelicbl)

TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3aaHNs (3a4aun, kelickl) HaxoaaTcs B MpUnoxeHun kK gaHHomy P

5.3 MeToauueckue matepuanbl, onpegensiowme npoueaypbl OLeHUBaHUSA 3HaHW, YyMeHUIA, BnageHuii (HaBbIKOB
¥ (Mnn) NPaKTUYECKOro onbITa AeATENIbHOCTH)
5.3.1 YcnoBus gonycka oGy4arowerocs K NpoMeXxyTo4Hoii atTectauum v NnopAaaokK IMKBUaaLUn akageMuyecKom

3a40/HKeHHOCTU

MpoBeaeHne NPOMEXYTOYHOWN aTTecTauun pernaMeHTMPOBaHO NOKa/lbHbIM HOpMaTUBHbIM akTom CIM6rynT/
«lMonoxeHne o NPOBEAEHUN TEKYLLLETO KOHTPO/IA YCNEBAEMOCTH U MPOMEXYTOUYHOM aTTecTaummy 06y4yatoLLnxcs»

5.3.2 dopma npoBefeHUs NPOMEXYTOUYHOW aTTecTauum No AUCUunauHe

YcTHadA

MncbmeHHas

KomnboTepHOe TecTpoBaHue

5.3.3 OCOGEHHOCTU NPOBeAEHUA NPOMEXYTOUHO aTTecTauum nNo AucuUnanHe

* Ha NoAroToBKy oTBOANTCA 45 — 60 MUHYT

* Ha OTBET Mo 6uneTy n JonosHMTENbHbIE BONPOoCkl 30 — 35 MUHYT

* ICNO/Ib30BaHWE BCOMOraTenbHoi nutepartypbl (CNPaBOYHUKOB, KOHCNEKTOB U T.M.) HE NPeAyCMOTPEHO

* He J0MYyCKaeTCs UCMO/Ib30BaHNE TEXHNYECKMX CPeacTB CBA3N (MOOW/IbHBLIX TeNedOHOB, NAAHLIETOB U T.N.)K1
Kakux 6bl TO HY 6bl10 MICTOYHWMKOB UHGDOPMaL K. HapylwmTensm gaHHOro Nnpasusia BbICTaB/ISAETCS OLEHKa - «He3auTeHOo»
NN «HEeYA0B/IETBOPUTESIbHOY.

NHas

6. YYEBHO-METOAWYECKOE U NH®OPMALVNOHHOE OBECMNEYEHVE ANCLUUM/INHDbI
6.1 YueGHas nutepaTtypa

ABTOp

3arnasve

M3paTenLcTeo

| "o n3pgaHua |

Ccblika

6.1.1 OcHOBHaA yueGHas nutepatypa

LWHapesa, I'. B. Boiclwiasa maremartvka Mocksa: Aii Mv Ap Megva 2023 Eggsréllvi/;vzvxéggt;]ctﬂ?s
NutewuH, 4. B. Bbiclwiasn maTemaruka. CTaBponosib: https://www.iprbooks
NnHeliHas anrebpa CTaBponosibckuii 2022 hop.ru/129574.html
rocy4apCTBEHHbIi
arpapHsblit yHmBepcuTeT
AbpawmsiH, A. B. HenpepbiBHaa matemartuka: https://www.iprbooks
Teopusi 1 NpakTukKa. hop.ru/129101.html
HeonpegeneHHblie 1
onpeAeneHHble UHTerpasb, PocToB-Ha-[loHy,
HECOBCTBEHHbIE MHTErpanbl, | |araHpor: V1sparenscrso 2022
uncnoBble psAAbl, PYHKLUN tOxHoro cpeepantHoro
HECKO/IbKVX NepeMeHHbIX, yHusepcuteTa
anddepeHumnansHble
ypaBHeHUs




6.1.2 JononHnTenbHas yuebHasa nuteparypa

LWHapesa, I'. B.

Bbicliaa matemaTtuka

CvmMdcbeponosb:

http://mww.iprbooksh

(nnHeiHasa anrebpa) YHUBEPCUTET SKOHOMMKM 2020 0op.ru/101397.htmi
1 ynpaB/ieHns
Hepob6osa C.9., Martemartuka. c M 6vDr- http://publish.sutd.ru/
Konbuosa T.B. HeonpegeneHHsle n a"g;%f;ﬁq_ ypr: 2023 tp_ext_inf_publish.ph
onpegeneHHble nHTerpasbl A p?id=2023124
Konbuosa T.5., Maremartuka. c n 6vDr http://publish.sutd.ru/
Hepo6osa C.®. AHanuMTnyeckas reomeTpus ch':(Fa_e;ﬁl? yPr: 2023 tp_ext_inf_publish.ph
A p?id=2023123
MatBeeBa A.B., Marematuka c n 6vDr: http://publish.sutd.ru/
Kpbinos A.B. aHKT-] eTepoypr. 2022 tp_ext_inf_publish.ph

CRe6rynTa

p?id=2022106

6.2 MNepeyeHb Npod)eccUoHaNIbHbIX 6a3 faHHbIX U UH(OPMALMOHHO-CNPABOUYHbLIX CUCTEM

1. TpeHaxep No BbICLLE MaTeMaTrke [SNeKTPOoHHbI pecypc]. URL: http://e-math.ru
2. NHdopmaumoHHas cuctema «EauHoe OKHO foCTyna Kk o6pasoBaTte/ibHbIM pecypcam» [DNeKTPOHHBIN pecypc].
URL: http://window.edu.ru

3. DnekTpoHHO-6MbNnoTeyHas cuctema IPRbooks

6.3 NepeyeHb NULEH3NOHHOIO U cBOGOAHO pacnpocTtpaHsaemMoro nporpaMmmMmHoro o6ecneyeHus

MicrosoftOfficeProfessional
Microsoft Windows

[@nekTpoHHbIli pecypc]. URL: http://www.iprbookshop.ru/

6.4 OnucaHne MaTepuasibHO-TEXHUUYECKOI 6a3bl, HE06X0AMMOIi ANA OCyLLecTBeHUA 06pa3oBaTesIbHOro
npouecca no guUcuUUnINHe

AypuTopus OcHaleHne

MynbTuMeguitHoe o6opyaoBaHme, crneunanm3npoBaHHas mebesb, Jocka
NekunoHHas y A PYA 4 P A
ayauropus

Yye6Hasi ayautopusi

CneupanuavpoBaHHan Me6esb, aocka




MpunoxeHwue

pa6oueii nporpaMMbl AUCLUNINHBI MaTemaTtvika

HaumeHoBaHue OUCYUn/IuHbI

Mo Hanpas/ieHnio NoAroToBkM _ 29.03.05 KOHCTpynpoBaHue U3ae/nii erkoi NpoMbILLIEHHOCTH
HavMeHoBaHue OI1 (npodunns): Bce npodman

5.2.2 TunoBble TecTOBbIE 3aaHunA

MpunoxeHve 1

Ne

i ®OpPMYNMPOBKY TECTOBbIX 3aJaHuii

Cewmectp 1

1 | Tema 1. MaTpuubl u onpegenutenu. leicTBusa Hag MmaTpuuamu.

6 -3 0
Mpu kakom 3HaueHnnA onpegenutens |2 A-2 0|=0
0 0 1
1) 2; 2) 1, 3)0,5; 1H0
2 | Tema 1. MaTpuubl 1 onpegenutenu. fieiictBusi ¢ MaTpuLamMu.
-1 2 1 -1
A: = =A- .
Ecnu 0 _5) 3 9 , TO maTpuua C=A-2B nmeet BuA
1)-3 4; 2)3-4; 3)-3 4; 4)-34
-6 -9 -6 -9 6 -9 -6 9
3 | Tema 2. Cuctembl IMHENHbIX a/lreépanvyeckmx ypaBHeHWIA.
2|-3

3 2‘ 5 ),TO Xy-Y, paBHO

Ecnm (xo;yo) - peLueHne CUCTEMbI NIMHENHbIX YpaBHEHN (

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

4 | Tema 3. BeKkTopbl. J/IMHeliHble onepauyvn Hag, BEKTOpamu.
[lnvHa BekTopa d=61 - 2}' paBHa:

1) 24/10; 2)245; 3)8; 4)2+2

5 | Tema 4. BekTophl. [ponsBeaeHuss BeKTOpoB. NpumeHeHne nponssefeHnsi BEKTOPOB A/1A pellueHus
npuknagHbIX 3agad

[JaHbl BeKTOPbI a= (' 1,2- 4) w b =(2,-3, 0), TOrAa X CKasisipHOE NPOU3BELEHNE PABHO:

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

6 | Tema 4. BekTophl. [ponsBeaeHus BeKTOpoB. NpumeHeHne nponsBeaeHUsi BEKTOPOB ANA peLlueHuns
npuKNagHbIX 3aga4

Mpn KaKom 3HaYeHUM m BEKTOpbI a:(4;m;_8)u B:(_Z;_4;1] nepneHanKynsapHbI?

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

7 | Tema 5. AHanuTU4Yeckasi reomeTpusi Ha nnockocTu. Metop koopguHar
[aHbl gBe Toukm nnockoctn A (8;-6) n B (-2;4), Toraa cepeamHa otpeska AB MMeeT KoopAMHaThl:

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




Tema 6. AHanNUTNYecKass reomeTpus Ha NIOCKocTuU. MNMpsimasa Ha NJ1I0CKOCTU

NaHo ypaBHeHue npsamoii Ha nnockocTn: 3 x-2 y-1=0, Toraa yrnosoii KoadMuLMeHT 3Toli NPAMON paBeH:

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

9 | Tema 6. AHANUTUYECKasi reoOMeTPUA Ha NNOCKOCTU. Npsimasi Ha NJI0OCKOCTU
. . P |
YpaBHeHNeM NPsAMOiA, neprneHanKyIapHoi npamon y = 5 X -5, sasnaerca
1 1

1) y=§x+5;2)y=-2x+5;3)y=-§x-3;4)y=2x-3

10 | Tema 7. AHanUTUYECKasi reoMmeTpuUs Ha NI0CKOCTU. NpsAmas Ha NI0CKOCTU
KpuBble BTOporo nopsigka.
2 2
+ -

[aHo ypaBHeHue runepb6osbl (X 2) - (y 85) =1.

Torga pacctosiHve mexay ee hokycamu paBHO:

1)6; 2)9; 3)3; 4245
11 | Tema 8. AHanUTUYeECKas reomeTpusa B NpocTpaHcTBe. [N0CKOCTbL B NPOCTpaHCcTBe

HopmarsibHbIi BekTop nsiockocTn x-2 y+5z-15=0 umeeT koopanHaThl:

1) (1,2;15);  2)(1;-2;5);  3) (-1;2;3); 4) (1,2;-15)
12 | Tema 9. AHanuTUYeckasi reomeTpus B npocTpaHcTse. lNpsimas B npocTpaHCcTBe

. . X_y+t5_1z-5

HanpasnstoLwuii BeKTop npsiMoun T = 3— = T nMeeT KoopauHaThbl:

1) (1,5;-5); 2) (0;5;-5); 3) (1:-3;2);  4)(2;3)5)
13 | Tema 10. AudhdrepeHumnanbHoe ucumcneHne PyHKLUM ogHoii nepemeHHoii. BBefeHue B MaTeMaTnyecKuii

aHanus

5 In(1+x)
Haiitn o6nacTtb onpeaeneHna yHkuun y = —1
x -

1) [1;00f  2) (001U [1;00) 3) [-1;1]u (100 4)[-1;1] U (1;00]
14 | Tema 10. AudpdhepeHymnanbHOe ncuucnieHne yHKUUM 0QHOW NnepeMeHHol. BBegeHue B maTtemaTuyeckuii

aHanus

lim sin7 x

x¥x-0  paBeH:

sin10x

1) 0,7; 2)-0,7; 3)0; 11

15 | Tema 10. AudpbdhepeHymnanbHOe ncuncneHme yHKUUM ogHOW NnepemMeHHoil. BBegeHue B matemaTuyeckuii

aHanns

0O603Ha4MB 0 — 6ECKOHEYHO MaslyHo BEJIMYMNHY, o - 6ECKOHEYHO 60/bLUYI0 BeANYMHY, C — KOHEYHYH HEHYNEBYHO




oo+C
0

BEJIMYNHY, onpenesinTb, YHemy paBHO COOTHOLLUEHUE!

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

16

Tema 11. AudchhbepeHymanbHoe ncumcneHme PyHKLUM ogHoK nepemeHHoii. MpousBogHas (PyHKLUUN.

MponssoaHan tyHKUMM y = X "3 umeet Bug;
1) xe¥*? 2) 2xe*"? 3) -2xe* %) (x*+3]e¥ "

e

17

Tema 11. AudhpepeHymanbHoe ncumcnenHme PyHKLMN ogHoi nepemeHHon. MpounsBogHasa pyHKUMN.
MpounssogHas pyHKUMM y =In ( 1- Xz) B TOYKE X=2 paBHa:

1) ¥%; 2) -3/4; 3) 4/3; 4) -4/3

18

Tema 11. AndhcpepeHymanbHoe ncumcnenme PyHKLMn ogHoi nepemeHHou. NMpousBogHbIe U
AnddrepeHyanbl BbICLINX NOPAAKOB.

y;X OT (YHKUMKN Y = — paBHa:
X

16/ x*; 2)-6/x"; 36x*; 4) -6x*

19

Tema 12. MpumeHeHue audphepeHUnanbLHOro ncunceHus
OyHkums y=f ( x) onpefeneHHa Ha npomexyTke (-5;4). Ha puc. nobpaxeH rpadgmk yHkumm y = f (x)

v

-~
—
e

:-<"'|

Torga To4ka MUHMMYMa Ha npomexyTke (-5;4)

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

20

Tema 13. PYHKLUMUN ABYX U HECKOJILKUX NepeMeHHbIX.

1

O6nacTb onpeaenenus dyHkym Z = T
VI-x"-y

1) x°-y*29;2)x*+y’<9;3)x°+y°29;4)x*- y*>9

21

Tema 13. PYHKLUMUN ABYX U HECKOJILKUX NepeMeHHbIX.
Haiitn grad (z)qoyHKumm z=arctg ( X+ y) B Touke (0; 0):

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

22

Tema 14. AKkcTpeMyMbl (PYHKUUN ABYX U HECKOJIbKUX NEPEMEHHbIX.

HaiiTn KpuTUyeckyo Touky QyHKUMN z =2 xy + x2 + yz_




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

23

Tema 15. HeonpepgeneHHbIW MHTErpaa u ero BbIYnc/ieHne.

_xt8
MHOXeCTBO NepBo0GPasHbIX (PYHKLMY f(x)— 1 VMeeT BUf;
X
1) x+In|x+1|+C; 2) x-7In|x+1|+C;

2
3) x+7In|x+1|+C; 2) XE+8x+C.

24

Tema 15. HeonpepgeneHHbIV UHTErpan u ero BbluUc/eHue.

MHOXecTBO NepBoo6pasHbIX PyHKLUUN f(x) = \3/; nmeeT BUA:

1y x*+c, 2)%W+C, 3)%W+C, 2) -2%“1

25

Tema 15. HeonpegeneHHbIV UHTErpan u ero Bbl4Uc/eHue.

KakoB reoMeTpryeckunini CMbIC ONpeaeneHHoro nHterpasna ot doyHkumm y = f(x) B HTepBanie [a,b] B gekapToBoii
cuctemMe KoopavHar?

1). AnvHa nuHnn y = f(x) B nHTepBavie [a,b];
2). Mnowagb hurypsl, orpaHnyeHHol nuHnein y = f(x) B uHTepsane [a,b];
3). CpegHee 3HauveHune pyHkummn y = f(X) B uHTEpBane [a,b];

4). NponsBeaeHne cpeaHero 3HadyeHnsa yHKuMmn B nHTepeasie [a,b] Ha ANuHY nHTepeana.

26

Tema 16. OCHOBHbIe K/lacCbl MHTErpupyeMbiX PYHKLNIA.

MHOXeCcTBO NepBoo6pasHbIX YHKLUM f(x) =sin’3 x

1) %-%Sin3x+C; 2) %-ésin3x+C; 3) §+%Sin3x+C; 4) sin’3x+C

27

Tema 16. OCHOBHbIE K/acCbl MHTErpupyemMbIX (PYHKLMIA.

Kakoii MHTerpas He BblpaXaeTcs B 3/1eMeHTapHbIX (OYHKUUAX?

1. fﬁdx; 2) _[xe'xzdx; 3)f e dx; 4)_[ cos” 2 xdx

28

Tema 17. OnpegeneHHblii nHTerpan. Heco6CcTBEeHHbIE UHTErpabl.

Kakoli 13 nprBefeHHbIX HUXE UHTErpasoB SIB/ISIETCS HECOBCTBEHHbIM, ecnu doyHKUms f(X) - HenpepbiBHA?

1).

O S

f(x)dx 2 j.f(x)dx 3).ff(x)dx 4).Tf(x)dx

29

Tema 17. OnpeaeneHHblii UHTerpas. Heco6CTBEHHbIE UHTErpabl.

T Inx
Yemy paBeH nHTerpas f —dx?
X
1

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

30

Tema 18. MpunoxeHus onpeaeneHHOro UHTerpana.

Yemy paBHa nsowagb hurypbl Ha pUCyHKe?




fix)

o
1).j{f(x)dx 2).?(f(x)-(p()<))dx 3). }f(x)dx-f(p(x}dx 4). j'f(x)dx-}¢(x)dx

31

Tema 19. YUucnosble MHOXecTBa. MHOXXEeCTBO KOMIMJIEKCHbIX Yucen

Mogy b KOMMNieKkcHoro uncna z=2-3i paBeH:

10/5, 2)13;  3)5  4)/13.

32

Tema 19. YUucnosble MHOXecTBa. MHOXXeCTBO KOMMJIEKCHbIX Yucen
Ecm z,=1-i;z,=4+1i,70 Z, * Z, paBHo:

1) 5+31; 2) 5-3i; 3)3-1; 4) 3j

33

Tema 20. AudpchepeHumnanbHbie ypaBHEHUS MepPBOro nopsigka.

Kakoe 13 ypaBHeHWi1 He siBnsieTcst AndpdoepeHumanbHbiM ypaBHEHWEM C pasenstiolmMMIUCcs nepeMeHHbIMU?

d
1)V y*+1dx=xydy: Z)d—i=f(x) glyl:
' dy _
3) y+plx|-y=glx}; 4) i = ctgxdx

34

Tema 20. AudpchepeHumnanbHbie ypaBHEHUS MepBOro nopsiaka.

d
O6wWwwii nHTerpan agnddepeHLnabHOro ypaBHeH s —); =Xxdx nmeet BUg;

1 X . 1 X . 'S . 1_ >
1)-=="+C;2)=="+C;3)y="+C;4)-—=x"+C
y 2 y 2 2 y

35

Tema 21. AudpchepeHymnanbHble ypaBHEHUSA BTOPOro nopsigaka.

OundhchepeHumanbHbIM ypaBHEHMEM BTOPOTO Nopsiaka SBSETCS:

1)J’Z_y'y2tgx=x;2)4y"-3y'=5ex; 3)4y -3y +2y=5¢"; 4)x"y*-2xy+1=0
X

36

Tema 22. /luHeiiHble gudpepeHunanbHbIe ypaBHEHUA BTOPOro Nopsiaka.

JaHo anddepeHumanbHoe ypaBHeHne y" - y' -6 y =0, Toraa xapakTepucTUHeckoe ypasHeHne 6yaeT UMEeTb BUL;

1)6k*-k-1=0; 2)k’+k+6=0; 3)k’+k-6=0;  4)k’-k-6=0

37

Tema 23. HYucnossble pagbl.

Kakoli 13 AaHHbIX PSA0B SIBMSIETCS CXOAALLMMCS:

© 1 00 1 00 1 0 .
1 =; 2 —, 3 —; 4 3
2 A Mng 2

38

Tema 23. HYucnosble psagbl.




[0Ns Kakoro 13 cnegyowyx psaoB BEpHO YTBEPXKAEHME: eCnu lim u,=0 psf AOCTOBEPHO CXOAUTCS:
n— o

0

1>§(-1)"%;2>Z%;3>i %4)2%

n=1 n=1 n=1




MpunoxeHve 2

MpunoxeHwue

pa6oueii nporpaMMbl AUCLUNINHBI MaTtemaTuka

HaumeHosaHue OUCYUn/IuHb!

no Hanpas/IEHNIO NOATOTOBKU 29.03.05 KOHCTpyvpoBaHne n3aenunii Nerkoi npoMbILLAEHHOCTH
HavmMeHoBaHue Of1 (npochuns): BCe npodn/n

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAaHHbIE 3afaHus (3apaum, Keicbl)

Ne n/n Yc€n1oBusa TUNOBbIX NPaKTUKO-OPMEHTMPOBAHHBIX 3aJaHuii (3agady, Keincos)
1 Tema 1. MaTpuubl n onpeaenutenu.

12} g (-1 3)
3 1 11

Tpebyetcs Havitn C=A -B-2A.

[aHbl gBe maTpuupl A=

2 Tema 2. CucTeMbl JINHENHbIX afireGpanyecknux ypaBHeHUA.

Cucrema Tpéx NNHERHbIX ypaBHEHI/Iﬁ C TpeMA HEN3BECTHbIMU X1, X2, X3 3adaHa paCLLIMpeHHOVI ManI/IU'EI7I

1 2 14
3 -5 3|1}
2 7 -1|8

TpebyeTtcs: 1)  3anucaTb CUCTEMY B KAHOHMYECKONM hopme (B BMAE CUCTEMbI YpaBHEHWA),
2) HallTu pelLeHne 3To cMCTEeMbl METOAOM MOJTHOTO UCK/TYEHNS,

3) pewnTb 3Ty Xe cuctemy no copmynam Kpamepa.

3 Tema 4. BekTopbl.

[JaHbl BEPLIMHLI  MUpammabl A(6,7,13); B(2,4,6); C(4,7,12); Q(6,16,24), MPUYEM TOUKN
A, B, C - BepwuHbl €& ocHOBaHuA.

CpepacTtBamMu BEKTOPHOW anre6bpbl HalTK:

1) BEKTOPbI C HAYa/IOM B TOUKE B M KOHLIOM B OCTa/lbHbIX BEPLUMHAX NUpaMuapl;
2) [ANMHY 1 HanpasnstolLme KocuHychl Bektopa BC;

4 Tema 4. BekTopbl. [lpou3sBeaeHUA BEKTOPOB

[JaHbl BEPLIMHLI  MMpamMuabl A(6,7,13); B(2,4,6); C(4,7,12); Q(6,16,24), MPUUYEM TOUKM

A, B, C - BepLMHbI €€ OCHOBaHuUA.
CpepctBaMmn BEKTOPHOI anrebpbl HaliTU:

1)  ckanspHoe npousseaeHue sektopos BC n  BQ;
2) yron ¢ mexay péépamm BC v ﬁ);
3)  BekTOpHOE npoussegenue Bektopoe BC u  BA;

4) naowaab OCHOBaHUSI NMpaMuapl;
5) 06BbEM NUpamMuapl.

5 Tema 5. MeToa KOOpAVHAT Ha MNJIOCKOCTU




TpeyronbHk ABC 3afaH CBOMMM BEpLUMHAMU: A(5,7);B(8,4)C(3,—3).

HaVitn onuHy BbicoTbl h, npoBeAEHHOW 13 BepLUUHBbI C.

Tema 6. NMpsiMasa Ha NJ1IOCKOCTU.

Tpeyronshuk ABC 3apaH ceonmm sepwntamu: A (5,7 );B(8,4)C(3,-3).
Haiitn: 1) ypaBHeHue cTopoHbl BC (B OTpe3kax Ha 0csX),

2) ypaBHeHuWe CTOpoHbl BA (B 0bLem Buae),

3) yron @ mexay ctopoHamu BC u BA,

4) ypaBHeHve MmeanaHbl BM (c yrnoBbIM KO3(hhnLMeHTOM),

5) ypaBHeHue BbICOTbl AK (C YrnoBbIM KO3(h(UUNEHTOM),

6) ypaBHeHMe npsmMoit L, npoxoasuiein yepes Touky C || BA,

Tema 7. KpuBble BTOpOro nopsigka.

Ykasartb Tvn KpI/IBOI‘/‘I BTOPOro nopsAnka, HanTn ee napamMmeTpsbl, caenatb YepTex:

16

2 2
(X+5) y—=1-
9

Tema 8. NMnockocTb B NpOCTPaHCTBE

JaHbl YeTbIpe TOUKM: A(2,4,6);B(4,7,12),’C(6,8,13);D(4,4,8).
Haiitu:

1) ypaBHeHve nnockoctn (ABC);

2) yron 3 mexay npsimoii (AD) n nnockocTsio (ABC);

3)  ypaBHeHue npamMoii (L), npoxoasiileii yepes ( -)D 1 nnm. (ABD);
4) yron y wmexay nnockocteto (ABC) 1 nnockocteto (ABD);

5) ypaBHeHue niockocTh (Q), npoxoasiLeit yepes|-| C || M/I0CKOCTU (ABD)

Tema 9. NMpamasn B npocTpaHCTBE

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

1) ypasHeHwe npsimoii (AB) B KaHOHMYecKoit thopMme;

2) ypaBHeHue npsmoii (R), npoxoasueii yepes Touky D napannensHo (AB);

A

3) Tynoii yron o mexay npsambeivu (AB) u (AD), T.e. a:(AB AD)

10

Tema 10. BBegeHne B MaTemMaTUUECKUIA aHaNN3.

log,(x-1)

HaiiTn obnactb onpegeneHns yHkumm y = 3
X -

11

Tema 10. BBegeHne B matemaTtmyeckuii aHanus. Mpegenbl v HeNpepbIBHOCTb.




Bbluncnutb npeanenbl, He No/b3yACh NpaBU/1I0M Nonutans:

lim x>+ 3" lim 3x*-1 lim x*-x-6 lim cos 3 x-cos 4 x
]_) x-1 : 2) X - 00 ;3) X -2 : 4) x-0
Vx+8 5x2+2x xX’+7x+10 xsin3 x

12

Tema 10. BBegeHune B matematmyeckuii aHanus. Mpegenbl v HeNPepbIBHOCTb.

Haiiti Toukmn paspbiBa qyHKLMK. [TOCTPOUTL YepTEX.

X, x<-2
Yy=\4-x", -2<x<0.
4-x, x>0

13

Tema 11. AudbdepeHymanbHoe ncuncieHme PyHKLUM ogHOW nepeMeHHOIA.
Monb3ysack hopMynamm gudbdepeHUMpoBaHns, HaliTN NPOU3BOAHbIE CrieayHLWMX YHKLNIA:

14

Tema 12. MpumeHeHue andchepeHLManIbLHOro UCUUCEHUS.

Haiitn npegensl, UCnonb3ys npasuio Jlonutans:

lim 1+4x-x" lim 1-cos2x
1. X ; 2. x-0 ;

x+3x°+2x* 1-cos3x

lim Insinx ) "
3. x-+0 - 4. 11m(x+1)e _

Insin5 x ’

X - 00

15

Tema 12. NMpumeHeHue audhepeHUManbLHOro CHUCTIEHUS.

HaiiTv MHTepBasIbl MOHOTOHHOCTY 1 3KCTPEMYMbl (DYHKLAN = x>-3x°-9x-12

16

Tema 12. NMpumeHeHue guchepeHUManbLHOro CHUCTIEHUS.
HaitTn Hanbonbllee n HaumeHbLLee 3HaYeHNEe PYHKLMM y= x3- 3 Xz_ 9x+35 Ha oTpeske

[-4; 4].

17

Tema 13. PYHKLMUN ABYX U HECKOJILKUX NepeMeHHbIX. YacTHble NPou3BoAHbIe.

z=InZ. [JokasaTtb, uTo ﬂ'er—'y:O.
y 0x oy

18

Tema 13. CDyHKLUM/I ABYX N HECKOJIbKUX NepeMeHHbIX. npousso,quaﬂ no HanpaB/1IEHUIO U TPaAUEHT.

2
Haiitn gradu w ou B TOUKe Mo(l;%;-l),ecnm [=0OM, u=2+xz.
y

ol

19

Tema 14. AkcTpemMyM (PYHKLMUN HECKOJIbKNX NEePEMEHHbIX.

Haiit skcTpeMymbl (oyHKUMM  z=2 x -2 y - x°- yz.

20

Tema 14. AKCTpeMyM (PYHKLUN HECKOSIbKUX NepeMeHHbIX.

HaliTn Hanbosbluee N HaMMeHbLLEE 3HAYEeHNSA PYHKUNN  z = x2+ 2 y2 + 1 B 3aMKHyTOW 0bnactu,
orpaHunyeHHol ocamm 0x, Oy 1 npsMoin x+y=3.




21 Tema 15. HeonpegeneHHbIVi HTErpas U ero BbIYUCIEHME.
Bbluncnute nHTerpasn: f (x4+ex)dx
22 Tema 16. OCHOBHbIe Knaccbl MHTErpupyeMbix hyHKUuii
arctg(x)
e 2x+3
Bbluncuts: 1. f > dx; 2.f (x+ 1)e*dx; 3. 27dx
1+x x"+3x-10
23 Tema 17. OnpeaeneHHblii UHTerpasn. Heco6CTBEHHbIE UHTErpaibI.
2
BbluMCIUTb f In x dx
1
24 Tema 18. NMpunoxeHus onpeaeneHHOro UHTerpana.
Bbluncnnte nnowans urypbl, orpaHU4eHHO NMMHUSIMU
2 2
y=[x-1n y=5-x"
25 Tema 20. AuchdepeHumanbHble ypaBHEHUSI NEPBOro nopspka.
HaiiTy 06Lmii nHTerpan ypaBHenust  ydx +(1 + xz) dy=0.
26 Tema 20. AuchbchpepeHumnanbHble ypaBHEHUS NepBOro nopsagka.
HaliTn pelueHne ypaBHeHus: y' -— Y =X Yy[O0B/eTBOpAioLLIee HaYa/IbHbIM YC/I0BUSAM y|x=1: 2
X
27 Tema 21. AuchchepeHumnanbHble ypaBHEHUA BTOPOro nopsigaka.
HaiiTn yacTHoe pelleHe ypaBHeHNs (1 + XZ) y -2xy =0, YAOBNETBOPSIOLIEE HAYATbHBIM YC/IOBUSIM
y|x:1:0; y x:1:1'
28 Tema 22. IluHeiiHble andrchepeHynanbHble ypaBHEHUS BTOPOro nopsiaka.
HaiiTn yacTHoe pelleHne ypaBHEHUS, YAOBAETBOPSIOLLEE YKa3aHHbIM Hauya/lbHbIM YCOBUSAM:
Y -5y +4y=0, yl-0=5,5]-0=8
29 Tema 22. JlnHeliHble gudchepeHumanbHble ypaBHEHUA BTOPOro nopsjka.
HaliTn oblee pellueHne ypaBHEHUS y” -3 y' +2y= [34 -12 x] e,
30 Tema 23. HYucnossble pagbl.
-n!_1 2! 3! n!
VMccneposatb CXO4MMOCTb psja Z S Sttt t—St
n=1 N 1 2 3 n
31 Tema 23. Hucnossble pagbl.
- 1 In{n+2] In3 In4 aIn(n+2
VccnenoBath CXOAUMOCTb psiga Z -1! | ) _n3_ +.+(-1] 1¥+
r] n+2 3 4 \ n+2
32 Tema 24. dyHKUMOHAaNbHbIE pPAAbI
Havitu nHTepBan n pagnyc cXogumocTu psga
> L o=l len Lo o L e
—inn+2” 3 8 15 nn+2|
33 Tema 24. PyHKUMOHa/IbHbIE PAAbI

1-e*

2
X

Pa3noxuTtb B pag yHKUno y =
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