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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: OCHOBHblE MOHATUA, 3aKOHbl U aNroOpuUTMbl BCEX M3y4aeMblX pa3fesioB MaTemMaTuku

BnapeTb: HaBblkaMi MPVMEHEHUS] COBPEMEHHOr0 MaTeMaTU4eckoro WHCTPYMEHTapusi A/ COBEPLUEHCTBOBAHWS
MPOLIECCOB MPOEKTVMPOBAaHWS U MPOU3BOACTBA OAEXAbl, 06YBU, KOXraslaHTepew, akCeccyapoB, W3AEeUA U3 KOXU W

OlK-2: Cnocob6eH yyacTBoBaTb B MapPKeTUHIoBbiX uUccnegoBaHuAX, nNpoBOoAUTb CPaBHUTE/IbHYIO OLLEHKY
I/I3,qenl/|l7| nerkom NPOMBbILLJ/IEHHOCTU

3HaTb: TeopeTnyeckme OCHOBbl METOAOB MareMatunyeckoro aHama W MoAeNMpoBaHUA, MPUMEHAEMbIX TMpu
06pa60TKe AaHHbIX  MapPKETUHIOBbIX I/ICCI'Ie,qOBaHVIVI n CpaBHI/ITeJ'IbHOVI OoLeHKe  KayecTBa I/I3,CI,€J'IVII7I Nerkom

YMeTb: NPUMEeHsITb MeToAbl MaTEMATUYECKOTO aHa/in3a pe3ysibTaToB MapKETUHIOBOTO WCC/efoBaHusl Afis ONTUMasIbHOTO
BbIGOpA XapakTEPUCTUK U3LENUii NErkoi MpPOMBbILIIEHHOCTY

BnapeTb: HaBblkaMW  NMPUMEHEHUA  MEeToA0B  MaTemMaTudyecKoro moAdennpoBaHuAa AOnd  aHa/im3a  pe3y/ibTatoB
MapKeTUHroBbIX MCCﬂeAOBaHVIVI Mo COBEPLUEeHCTBOBaHMO KayeCcTBa W KOHCTPYKUUWN I/I3,CI'EI'II/II71 Nerkoi NPOMbILLTEHHOCTH

3 PE3Y/IbTATbI OBYYEHUA NO ANCUUNNTTINHE

KoHTaKTHas
pabota

VHHoBaU, dopma
hopmbI TekyLero
3aHATUIA | KOHTPONS

CP

Nex. Mp. | (4ackl)
(vachbl) | (4achbl)

HanmmeHoBaHVe 1 cofepxaHune pasaenos,
TEM U yYE6HbIX 3aHATUIA

CewmecTtp
(kypc ans 3A0)

Paszgen 1. OcHOBbI MHENHOI anrebpbl

Tema 1. MaTtpuubl n onpegennutenu.
MaTpuubl. CBoiicTBa matpuy,. JeiicTBus Hag
matpuuamu. Onpegenutenu. Ceolictea
onpegenuteneii. Cnocobsl nogcyeTa
onpeaenuTenei.

MpakTuyeckme 3aHATUA: [encTena Hag
matpuuamu. Cnocobbl nogcyeTta
onpegenuteneit. (PeweHne 3agaq)

= 1 43,0
Tema 2. CucteMbl IMHENHBIX

anrebpanyeckux ypaBHeHuii. CucTtembl Tpex
JIMHENHbIX YpaBHEHUI € Tpemsl
Heun3BeCTHbIMK, hopMysbl Kpamepa, metos,
NOJSIHOTO UCKJ/TIOYEHNS. 1 1 14 nn
MNpakTnyeckne 3aHATUA: PelleHne cuctem
JIMHENHbIX anrebpanyecknx ypasHeHui
METOO0M MNOJIHOr0 UCK/THOYEHWS, NO
hopmynam Kpamepa. (PelueHue 3agauy)




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)

13,75

Pasgen 3. AHasinTnyeckas reomeTpus Ha
N0CKOCTH

12

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)

12

12

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)

11

13

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. CBoOlicTBa
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)

12

16

O.K

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)

Pasgen 6. @yHKUNN HECKOJIBKUX NEepPeMeEHHbIX

16

nn

Tema 13. ®PyHKUMN OBYX N HECKOJTbKNX
nepemMeHHbIX.

OcHoBHble onpegenenus. MpupalieHne
hyHKLMKN. YacTHbIe NPOM3BOAHbIE, YaCTHbIE U
nosHbIl AndodpepeHuman yHKUUMN MHOTUX
nepemMeHHbIX.

MpakTnyeckme 3aHATUA: BbluncneHve
YaCTHbIX MPOU3BOAHBLIX DYHKLMIA.
MpumeHeHne nosiHoro aAndpchepeHumana
OYHKLMIA MHOTMX NEPEMEHHBIX /151 PELUEHMS
npaxkTuyecknx 3agad. (PelwweHune 3agauy)

10

O.K




Tema 14. SkcTpeMyMbl YHKLMN ABYX U
HECKOJIbKMX NepeMeHHbIX.

OCHOBHble NOHATUA. HeobxoamMbie u
[OCTaTO4Hble YC/I0BUA  CYLLLECTBOBaHUSA
3KCTpeMyMa PYHKUUN ABYX NEPEMEHHbIX.
MpakTnyeckme 3aHATUA: HaxoxaeHve
3KCTPEMYMOB PYHKLMI MHOTUX NEPEMEHHbIX
(PewweHne 3anay)

Pasgen 7. HeonpegeneHHblii HTerpan

10

un

Tema 15. HeonpeaeneHHblii MHTerpan n ero
BblUMC/IEHNE.

MepBooO6GpasHas 1 HeonpeaeneHHbIl
nHTerpan. CeolictBa NepBo0OGpPa3HOiA.
CBaolicTBa HeonpeaeneHHOro nHTerpana,
BblTeKatoLme 13 onpegeneHus. JinHenHsle
cBolicTBa. Tabnuua MHTerpasios.
MpakTnyeckue 3aHATUSA: MNpUMeHeHne
Tabnuubl 4718 BbIYMC/IEHUS NPOCTENLLINX
nHTerpasnos. (PelleHune 3agady)

Tema 16. OCHOBHbIE K/1acCbl MHTETPUPYEMbIX
OYHKL WA,

OCHOBHblE METO/bl MHTETPUPOBaHMUA: METO/,
3aMeHbl NepeMEHHOI, MeTop,
WHTErpUpOBaHNs Mo 4acTsaMm, MeTos,
pasnoxeHus Ha npocrteiwne. CtaHaapTHble
3aMeHbl.

MpakTnyeckne 3aHATUA: NMpumeHeHve
MeToAa 3amMeHbl NepeMeHHOI,
WHTErpupoBaHnsa Mo yacTam 1 MeToga
pasnoxeHusa Ha npocTtelne ans
BblUMC/IEHNS HEOMNPeAeIEHHbIX UHTErpasios
(PeweHne 3agauy)

20

Paszgen 8. OnpeaeneHHbIin MHTerpan

12

nn

3,0

Tema 17. OnpegenexHbliii MHTErpas.
Hecob6CcTBEHHbIE UHTErpasibl.

OnpepfeneHve onpegeneHHoro nHTerpana,
€ro cBoiicTBa. /InHeiHble cBOCTBA
onpegeneHHoro nHTerpana. Hterpan c
nepemMeHHbIM BeEpXHUM npeaenomM. dopmyna
HbloToHa — JleibHuua. MeToabl
BblUMCIEHUA OMpefe/IeHHOro UHTerpasa.
Hecob6CTBEHHbIE UHTErpasibl.

MpakTnyeckme 3aHATUA: BbluncneHune
onpegeneHHoro nHTerpana.(PeweHne 3agaqv)

Tema 18. MpunnoxeHus onpeaeneHHoro
WHTerpana.

MpunoxeHua onpegeneHHoro UHTerpasa K
3aja4yam reoMeTpun: BblunceHre naowaaei
NA0CKUX duryp, 06beMOB Te NepemMeHHOoro
ceveHus. O6beM Tesia BpaLLeHus.
MpakTnyeckue 3aHATUA: MNpUMeHeHne
onpeeneHHoro nHTerpana ansa peLleHns
npakTuyecknx 3agad. (PelweHune 3agauy)

10

Pasgen 9. AnddepeHumabHble ypaBHEHMS
" psAapl

12

ra

Tema 19. YucnoBble MHOXECTBa, OCHOBHblE
BUAbl. MHOXECTBO KOMMJIEKCHbIX YMCen,
OENCTBUSI C KOMIM/IEKCHBIMW YMCamMu.

0,13




Tema 20. AndhdhepeHumnasnbHble ypaBHeHUA
nepBoro nopsigxa.

Onpepenenne guddepeHLmanibHOro
ypaBHeHMs NepBoro nopsgka. OnpegenexHve
pelweHus. HayanbHble ycnosus. OCHOBHbIE
B/ bl AndodpepeHUNasIbHbIX YpaBHEHWIA:
ypaBHEHUS C pasgeneHHbIMU 1
pas3fensowmmMmncs nepemMmeHHbIMN,
NVHEHbIE, OAHOPOAHbIE.

MpakTnyeckme 3aHATUA: PelueHne
anddepeHumnanbHbIX YpaBHEHNIA NEPBOTO
nopanka.(PelleHve 3anay)

Tema 21. AudhchbepeHumnanbHble ypaBHEHMS
BTOPOro nopsigka.

Onpepenenne guddepeHLmanbHOro
ypaBHeHMs BTOPOro nopsigka. OnpegenexHve
pelweHus. HayanbHble ycnoBus. TeopemMa
CyLLEeCTBOBAHMSA N €4UHCTBEHHOCTM
peleHuna. Cnaydau, gonyckarowme
MOHWXEHMA NopsiaKa.

MpakTnyeckme 3aHaTUA: PelueHne
AndpchbepeHumnanbHbIX YpaBHEHWNIA BTOPOTO
nopsgka, A4oNycKalLWmX NOHWKEHNE
nopsiaka.(PelwweHne 3agav)

10

Tema 22. [lnHeliHble gudchbepeHynanbHbie
ypaBHEeHMS BTOPOro nopsjaxa.

JInHeliHble 0gHOPOAHbIE U HEOAHOPOAHbIE
AndpchbepeHumnansbHble ypaBHEHWS BTOPOro
nopsiika. Teopembl 0 CBOWCTBAX PeLLEHWIA.
Teopembl 06 06LLEM peLIeHnn. YpaBHeHUS
BTOPOro nopsifka ¢ NOCTOSAHHbIMM
KoappuumeHTamun. MeTtop peLueHns
JIMHEHbIX 04HOPOAHbIX U HEOAHOPOAHbIX
YPaBHEHWI C NOCTOAHHbLIMU
KoathhuumreHTamu.

MpakTnyeckme 3aHATUA: PelleHne IMHenHbIX
AndhdepeHumanbHbIX ypaBHEHUA BTOPOro
nopsiika ¢ NOCTOSAHHbIMW KO3dodnLMEHTaMY
(PeleHue 3anay)

13

10

Tema 23. Yucnosble pagbl.

OnpepfernieHre 4ncnoBoro psaaa.
Heobxoaumblii NPU3HaK CXOAUMOCTH.
MpaBwna gencTeus ¢ pagamu. Psabl ¢
NONOXUTENbHLIMW YneHamMmun. NMpusHaku
CXOAMMOCTUW. 3HaKonepeMeHHble pAaabl.
Teopema flebHMUa ans
3HaKoyepeayoLWnxca pagos.
MNpakTnyeckne 3aHATUA: ViccnegosaHne Ha
CXOAMMOCTb 3HAKOMOJIOXUTESNbHbLIX YAC/IOBbIX
psgoB. MNprMeHeHne TeopeMsl JleibHuua
019 UccnefoBaHns 3HakovepesyoLmxcs
PAAOB Ha CX0AMMOCTb. (PelleHve 3anay)

Tema 24. ®yHKUMOHAIbHbIE PAAbI.
CTteneHHble pagbl. OnpegeneHne CTeneHHoro
psga. O6nacTb CXOAMMOCTY CTEMNEHHOT0
psaga. Teopema Abens. Paguyc u UHTepBaUl
CXOAMMOCTH,

Psabl Teiinopa n MaknopeHa.
MpakTnyeckme 3aHATUA: HaxoxaeHus
paguyca u MHTepBasia CXO4MMOCTH
CTeneHHoro psga. PasnoxeHve yHKunn B
psg Telinopa n MaknopeHa. (PewweHune
3a/1ay)

16

MToro B cemecTpe (Ha kypce ansa 3A0)

17,25

ra

KoHcynbTaumm n npomexyTodHas atTectayms
(3k3ameH, 3auer)

24 24

299

2,75

10,25

Bcero KoHTakTHaA pa6oTta n CP no
gvcumnavHe

50,75

309,25




4 KYPCOBOE NMPOEKTUPOBAHWE

KypcoBoe npoekTuposaHue y‘-|66HbIM njiaHoOM He npeaycMoTpeHo

5. ®OH/, OLIEHOYHbIX CPEACTB A4/19 MPOBEAEHUA MPOMEXYTOYHOW ATTECTALMN

5.1 OnucaHue nokasareseii, KPOUTEPUEB U CUCTEMbBI OLIEHMBAHUS pe3y/ibTaToB 0GyYeHUs

5.1.1 Noka3satenu oueHNBaHUA

Kog HanmeHoBaHMe oueHoYHOro
MokasaTtesnin oueHnBaHNsa pesyibTaToB 06y4YeHus
KoMneTeHuuu cpefcTea
dopmMynnpyeT 1 06BACHAET OCHOBHbIE NOHATUS 06/1aCcTK
€CTeCTBEHHOHAYUHbIX 1 0OLLEVNHXEHEPHbIX 3HaHWI, MeTOAbI
MaTeMaTU4YecKoro aHamsa v MoA4ennmpoBaHus, UCNosb3yemMble B
npodheccroHasnbHOl AEATENBHOCTM KOHCTPYKTOPA U3AE/NI Nerkoi
MPOMBbILLIEHHOCTMU. Bonpochbl /18 ycTHOro
cobecenoBaHus

BblaensieT n3 eCTeCTBEHHOHAYUHbIX U O6LLIEUHXEHEPHbIX 3HAHW,

Orik-1 N3BECTHbIX METOA0B MaTeMaTMYeCKoro aHanmsa u MogenmpoBaHus, Bonpockl ong TectnposaHus
Tpebyembie B NPOEKTMPOBaHWMN 1 NPOM3BOACTBE O4eXAbl, 00YBU,
KOXranaHTepewu, akceccyapos, U3Ae/Nii N3 KOXU U Mexa. MpakTUKO-OpNUeHTUPOBaHHbIE

3agaHus

CoBepLUEHCTBYHOT NPOLEeCcChl NPOEKTUPOBAHUA 1 NPON3BOACTBA
oaexabl, 06yBK, KOXranaHTepen, akceccyapos, U3aenuii n3 Koxm un
MeXxa Ha OCHOBE eCTeCTBEHHOHAYUHbIX U OOLLENHXEHEPHBIX 3HAHIA,
N3BECTHbIX METOL0B MaTeMaTUYeCKOro aHan3a v MoL4eNMpoBaHus.
BblaensieT xapakTepucTukn U34eNnin Nerko NPOMbILLZIEHHOCTH,
onpefensioLiye Ka4yecTBo U 0CO6EHHOCTU KOHCTPYKLMN OfexXAbl, 00yBMY, Bonpochb! g1 ycTHOro
KOXXraslaHTepeu, akceccyapos, U34eNnii 3 KOXN 1 Mexa. cobecefoBaHus

OrikK-2 BbibrpaeT Ha OCHOBe pe3y/ibTaTtoB MapKeTMHIOBOIo Ucc/ef0BaHuns Bonpockl ans TectnpoBaHusa

Hamboee CyLeCTBEHHbIE XapaKTePUCTUKN N34ENNIA NErKoi
MPOMBILLIEHHOCTY, OnpefensoLme KayecTBO U 0COBEHHOCTH
KOHCTPYKLMWN OfeXbl, 00YBU, KOXraslaHTEPEN, aKCECCYapoB, U3AE/UiA
N3 KOXW N Mexa.

MpaKTUKO-OpUEHTUPOBAHHbIE
3agaHus

MpoBoAWT NpakTUYeckoe NPUMEHEHNSI Pe3ybTaTOB MapPKETUHIOBbIX
“ccneaoBaHuii No CoBEPLUEHCTBOBAHMIO KAUYECTBA U KOHCTPYKLMK
ofexapl, 06yBU, KOXraslaHTEPen, akCeccyapoB, U3AeNnii 3 KOXM 1
mexa.

5.1.2 Cucrtema n Kputepum oLeHNBaHUA

LLikana oueHnBaHuA

KpuTepun oLeHnBaHUA CHOPMMPOBAHHOCTY KOMMNETEHLMI

YCcTHOe cobecenoBaHne

MucbMeHHasa paboTa

5 (0T/IM4HO)

MonHbINA, ncuepnbiBaoLWmii OTBET, ABHO
[eMOHCTpUpYyoLLMiA ry6oKoe NoHMaHue
npeameTa U LIMPOKYH 3pyanLUmio B
oueHmBaemoin obnactn. Kputunueckui,
OpUrMHasIbHbLIA NOAX04 K MaTepuany.

4 (xopoLLo)

OTBET MO/HbIA, OCHOBaHHbI Ha
npopaboTke Bcex 06sA3aTesibHbIX
MCTOYHMKOB MHhopMaumun. Moaxopa, K
MaTtepuasy OTBETCTBEHHbIN, HO
CTaHAaPTHbINA.

3 (y[oBNeTBOPUTE/LHO)

OTBET BOCMNPON3BOANT B OCHOBHOM TOJIbKO
NeKUMOoHHble MaTepuansl, 6e3

CamMOCTOSTe IbHOW paboThl €
pekoMeH0BaHHOW NnTepaTypoil.
JlemMoHcTprpyeT NoHMMaHue npegveTa B
uenom, 6e3 yrnybneHus B getanw.
MpWCYTCTBYHOT CyLLECTBEHHbIE OLUMOKN NN
npo6esibl B 3HAHUAX MO HEKOTOPbLIM TEMaM.




2 (Heya0BNETBOPUTESLHO) | 3HAYUTENIbHONM YacTu NPUHLMNNESTEHO

Hecnoco6HOCTbL OTBETUTL Ha BOnpoc 6e3
nomoLuyn ak3ameHartopa. HesHaHue

BaXKHbIX 3/1IEMEHTOB ANCLMMNVHbI.
MHoOrouncneHHble rpybble OLIMOKN.

JleMOHCTpMpyeT NOHUMaHWe npegmeTa B

3auTeHo uenom, 6e3 yrny6eHuns B getanu.
HecnocobHoCTb OTBETUTL Ha BONpoc 6e3
NnoMoLLY 3K3aMeHaTopa. HeaHaHue
He 3auTeHo 3HAUNTE/TbHOW YacTy NPUHLUMNAIBHO

BaXXHbIX 3/IEMEHTOB ANCLMMNNHBI.
MHorouncneHHble rpybble oLmnoKn.

5.2 TnoBble KOHTPOJIbHbIE 3aflaHUsl U UHblE MaTepuasibl, HeOGX0AUMbBIE A/Sl OLLeHKN 3HAHUIA, YMEHUA,
HaBbIKOB U (UN1N) onbITa AeATe/IbHOCTU
5.2.1 NepeyeHb KOHTPO/IbHbLIX BONPOCOB

Ne n/n | dopmMynMpoBKM BONPOCOB
Kypc 1

1 MaTtpuubl 1 onpegenutenu. OnpegeneHns. Ceolictea. [leincTeus Hag matpuuamu. Packpbitue onpegenutenei
BTOPOro ¥ TPETLEro NOPsAKOB.

2 CuncTeMbl IMHEHbIX ypaBHEHNIA. COBMECTHbIE N HECOBMECTHbIE cucTeMbl. TeopeMa KpoHekepa — Kanennw.
dopmynbl Kpamepa.

3 BekTopbl B reoMeTpryeckoii 1 kKoopanHaTHoi chopmax. OnpeaenerHve. CeoiicTea. [eicTBMA Hag BEKTOpPaMu.
CkasnisipHOe, BEKTOPHOE 1 CMELLIaHHOE Npon3BeleHNs BEKTOPOB. X reomeTpruyecKne npunoxeHus.

4 MpsiMast Ha NA0CKOCTU. Buabl ypaBHEHWI NPSMOiA.

5 MnockocTb B NpocTpaHcTee. PasnnuHele BUAbl ypaBHEHNS NIOCKOCTH.

6 Yron mexay niockoCTaMU. YCNoBUA napanienibHoCTU Y NepneHanKynsapHOCTM NI0CKOCTe

7 MpsaAmas B NpoCTpaHCTBE. YpaBHEHUS NPSIMOI B MPOCTPaHCTBE.

8 Yron mexay npsiMoii 1 MI0CKOCTbIO, YCNOBUSA NX NapasiieNbHOCTU U NepneHanKyIspHOCTY

9 KpvBble BTOPOro nopsgka (311unc, OKpYyXXHOCTb, runepboa, napabona), Mx KaHOHUYEeCKMe ypaBHEHNS,
CBOWCTBa, YepTex.

10 MponssoaHas, ee onpeaesieHne, reoMeTpuyeckuii 1 MexaHN4Yeckuii CMbIC/bl, NPaBuaa BblYUCAEHNS

11 MpounssoaHble 1 anddrepeHLmasbl BbICLUNX NOPALKOB

12 HenpepbIBHOCTbL (YHKLMM B TOUKE, HA OTpe3ke. Buabl pa3pbiBOB.

13 Teopembl Ponns n NlarpaHxa, Nx reomeTpuyecknii CMbIC/

14 Mpasuna flonutans packpbiTia HeonpeaeneHHoCTel
MpryMeHeHns NOHATWSA NPOU3BOAHON A1 UCCNefoBaHUs CBOMNCTB OYHKLUMM:
O Bo3pacTaHue u ybbiBaHne dyHKLMN

15 U TOYKM IKCTpemMyma
O BbINYKNOCTb ee rpadvka
0 TOukM nepernba rpadmka
0 acMMmnTOTbI (BEPTMKASIbHbIE U HAK/IOHHbIE)

16 PyHKUMKM ABYX NepeMeHHbIX (onpegesnexne, npeaes, HenpepbIBHOCTb)

17 OKCTPEMYM (DYHKLMM OBYX NepeMeHHbIX (HeobxoamMMoe 1 OCTaTOYHOE YC0BUS CYLLECTBOBAHNA 3KCTPEMYMa)

18 HeonpegeneHHblin nHTerpan (onpegenexHvne, CBOMNCTBa, MeTOAbI BbIUNCIEHNS)

19 OnpepgenexHblilt nHTErpan (onpegenexHne, CBoNCTBa, Teopema 0 cpegHem). dopmyna HetoToHa — JlelibHuua.

20 OnpepgenenHblii nHTerpas. MeToabl BblYUCNEHNS.

21 Hecob6cTBeHHbIe MHTerpasibl NePBOro 1 BTOPOro poaos. OnpepeneHne. CXoanMoCTb.

22 MpunoxeHus onpefeneHHoro uHTerpasna. Beluncnenvne nnowaaeli naockux gpuryp

23 KomnnekcHble uncna. Onpegenenvie. elicTBus Hag KOMMeKCHbIMK yncnamu. ®opmyna Myaspa. Popmbl
3anMcu KOMMNEKCHOro ynicna.

o [nddepeHumansHble ypaBHEHUSA NEPBOro Nopsaka, UX OCHOBHbIE BUAbI (C pa3aensiowmMmncs u
pasgeneHHbIMU NepemMeHHbIMW, IMHEeHbIe, 0AHOPOoHbIE). O6Lee pelleHne 1 3agada Kowm.

25 JInHeliHble gndhdepeHumanbHble YpaBHEHNA BTOPOro Nopsigka ¢ NOCTOAHHbLIMI KO3h(nLMeHTaMm

26 Uncnosble psgbl. Onpegenenne. CeolicTBa. Heob6XxoaumbIii NpU3HaK CXOAMMOCTH.

27 Mpu3HaKM CXo04MMOCTY 3HAKOMOJIOXUTENbHbBIX U 3HaKoNepeMeHHbIX PAA0B, abCONOTHAsA CXOAMMOCTb.

o8 PyHKUNOHasIbHbIE pAdbl. CTeneHHble pagbl. O6nactb cxoamMmocTu. Teopema Abens. Paguyc n nHtepsan
CXO4MMOCTH.

29 Psabl Teinnopa n MaknopeHa




5.2.2 TunoBble TeCcTOBbIE 3aaHUNs

TunoBble TEeCTOBbIE 3aaHNs HaxoaATcA B MpunoxeHun K gaHHomy P
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHNA (3agaun, Kelicbl)

TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3agaHuns (3agaun, Kelicbl) HaxoaaTcs B MNpunoxeHnn K gaHHomy P
5.3 MeToauueckue matepuanbl, onpegensiowme npoueaypbl OLeHUBaHUA 3HaHW, YyMeHUIA, BnageHuii (HaBbIKOB
¥ (MnnN) NPaKTUYECKOro onbITa AeATENIbHOCTH)
5.3.1 YcnoBus gonycka oGy4arowerocs K NpoMeXxyTo4Hoii aTTecTauum v nopAaaokK IMKBUaaLun akageMuyecKom

3a40/HKeHHOCTU

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

5.3.2 dopma npoBefeHUs NPOMEXYTOUYHOI aTTecTauum No AUCUunauHe

YcTHadA +

MncbmeHHas

KomnboTepHOe TecTpoBaHue

5.3.3 OCOGEHHOCTU NPOBeAEHUA NPOMEXYTOUHOI aTTecTauum nNo AucuunanHe

* Ha NoAroToBKy oTBOANTCA 45 — 60 MUHYT

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

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

* He J0MYyCKaeTCs UCMO/Ib30BaHNE TEXHUYECKMNX CPEACTB CBA3N (MOOGUIbHBLIX Te1IehOHOB, NAAHLWETOB 1 T.M.) 1
Kakux 6bl TO HY Bbl10 ICTOYHMKOB MHGIOPMaLMKU. Hapylunteisam AaHHOro npasu/ia BbICTABNSAETCS OLEHKa — «He
3a4YTEHO» N «HEYAO0B/IETBOPUTE/ILHOY.

B TeueHne cemecTpa BbINO/IHAETCA KOHTPO/IbHas paboTa.

NHas

6. YYHEBHO-METOANYECKOE N UH®OPMALMNOHHOE OBECIMEYEHUVE AUCUUM/TNHBI
6.1 YueGHas nutepaTtypa

ABTOp

3arnasue

M3patenscTBo

| og nspgaHua |

Ccblnka

6.1.1 OcHOBHasA yuebOHas nutepartypa

WHapeBa, I'. B. Bbiclian matemaTvka . https://www.iprbooks
Mocksa: At M Ap Meguna 2023 hop.ru/132560.html
NnteuH, 4. B. Bbicluaa maTemaTtuka. CTtaBponosib: https://www.iprbooks
JlnHeliHasa anrebpa CTaBponosibCKui 2022 hop.ru/129574.html
rocyapCTBEHHbI
arpapHsblit yHMBepcuTeT
AbpawmsiH, A. B. HenpepbiBHast MaTemMaTuka: https://www.iprbooks
TEeopus 1 NpakTuka. hop.ru/129101.html
HeonpepeneHHoble n
onpefeneHHble UHTerpasbl, PocToB-Ha-[loHy,
HECOBCTBEHHbIE MHTErpanbl, | | araHpor: Vspatenscrso 2022
uncnoBble psAgpl, PYHKLMM tOxHoro (peepantHoro
HECKOJIbKIX NepeMeHHbIX, yhmsepcnTeTa
andpdepeHumancHble
ypaBHeHus
6.1.2 JononHuTenbHas yuebHasa nuteparypa
LWHapesa, I'. B. Bbicwasa matemartuvka Cumdpeponorsb: http://www.iprbooksh
(nuHeiHasa 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;%re;ﬁq_ ypr: 2023 tp_ext_inf_publish.ph
onpegeneHHble nHTerpasbl A p?id=2023124
Konbuosa T.56., Maremartuka. CankT-NeTen6vor http://publish.sutd.ru/
Hepo6osa C.®. AHanuMTmnyeckas reomeTpus |-IC|:(F6I';I'I$ 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. a'g(;%re;ﬁlq_ ypr- 2022 tp_ext_inf_publish.ph
A p?id=2022106

6.2 MNepeyveHb Npod)eccUoHaANIbHbIX 6a3 faHHbIX U UH(OPMALMOHHO-CNPABOUYHbLIX CUCTEM

1. TpeHaxep No BbICLLEH MaTeMaTrke [SNeKTPOoHHbIN pecypc]. URL: http://e-math.ru
2. NHdopmaumoHHas cuctema «EauHoe OKHO foCTyna Kk o6pa3oBaTte/ibHbIM pecypcam» [DNeKTPOHHBIN pecypc].
URL: http://window.edu.ru

3. DnekTpoHHO-6MbNnoTeyHas cuctema IPRbooks

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




6.3 NepeyeHb INLEH3VNOHHOIO 1 CBOGOAHO pacnpocTpaHAeMOoro NnporpaMmMHOro oéecnevyeHus
MicrosoftOfficeProfessional

Microsoft Windows
6.4 OnucaHue MaTepuasibHO-TEXHMUYECKOI 6a3bl, HEO6XOAUMOII AN1A OCYLLEeCTBeHUA o6pa3oBaTe/ibHOro
npouecca no AucuuninHe

AypuTopusa OcHalleHve

MynbTumeuitHoe obopyaoBaHue, crneuuannsnposaHHas mebens, gocka
JNlekymoHHasn y A PYA 4 P A
ayavropus

CneumnannanpoBaHHas Me6esb, Jocka
YyebHas aygutopus




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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