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1 BBEQEHUE K PABOYEN NPOrPAMME OUCLIUMNIHDI

1.1 Uenb aucumnnuubl: ChopMmpoBaTth KOMMNETEHUMM obyyatowerocsi B 06r1acT UCNob30BaHMSE OCHOBHbIX
MaTeMaTUYeCKMX 3aKOHOMEPHOCTEN M MPUMEHEHUs mMaTemaTUdeckux Modernein B npodeccroHanbHol OeAaTenbHOCTY.
Takke crnocobcTBoBaTh (HOPMUPOBAHMIO KOMMETEHLWUI, A1 YCMELIHOro OBMafAeHWs KOTOPbIMM HEOOXOAMMO yMeHue
NOrNYeckn MbICITUTL M FPaMOTHO M3naraTb CBOM MbICTI.

1.2 3apauv ANCUMUNNUNHDLI:

* O3HaKOMWUTb CTYAEHTOB C OCHOBaMV MaTeMaTU4YeCKUX 3HaHWUIN, HEOOXOAUMbIX AN PeLleHNs TEOPETUYECKMX U
NpUKNagHbiX 3a4a4 B pasnuyHblX 06nacTax AeATenbHOCTH;

* BocnutaTb abCTpaKkTHOE NOrMYEecKoe MbILLMIEHNE U YMEHUE CTPOro usnaratb CBOV MbICHK;

* MpVBUTbL CTYOAEHTAM OCHOBHbIE HABbLIKM UCMOMb30BaHNsA y4eBHOM U CNPaBOYHOW NMTEpaTypbl No MaTtemaTuke,
a TaKxe Nno AUCLMNIMHAM, B KOTOPbIX MPUMEHSIOTCA MaTeMaTU4ecKkne MeToabl;

* MoaroToBUTL CTYAEHTOB K MPaKTUYECKOMY NPUMEHEHWIO MOSTyYEHHbIX 3HAHWIA

1.3 TpeboBaHuA k npeaBapuUTenbLHOM NOAroTOBKe 0bGy4atoLlerocs:

MpepBaputenbHas NoAroToBKa npegnonaraeT co3gaHue OCHOBbI A1t DOPMUPOBaHNS KOMNETEHLWUI, YKasaHHbIX
B M. 2, NPU U3YYEHUN OUCLIMMANH:
OvicumnnuHa 6asupyeTcs Ha KOMMNETEHUMSX, CDOPMUPOBaHHbBIX Ha NpeablayLLEM YpoBHe 06pa3oBaHms

2 KOMMNETEHLUMU OBYYAIOLLEIrocA, ®OPMUPYEMbIE B PE3YJIbTATE OCBOEHUA OUCLUMNNHBbI

OMNK-1: CnocoGeH NpUMeHsITb eCTeCTBEHHOHay4YHble U OOLIeMHXeHepPHble 3HaHUs, MeToAbl MaTeMaTU4ecKoro
aHanusa u MogenupoBaHUsi, TEOPETUUYECKOro U IKCNepUMeHTaNbHOro uccrneaoBaHuA B NnpodeccuoHanbHom
[eATeNnbHOCTH;

3HaTb: OCHOBHbIE pasgensl mMaTeMaTuKku, 0a30Bble NOHATUS U MeToadbl, MaTeMaTundeckme moaenun I'IpOCTeIZLIJI/IX CUCTEM U
npoueccoB B eCTECTBO3HAHUU U TEXHUKE

YMeTb: ucnonb3oBatb MateMaTU4ECKME METOAbl U MaTeMaTU4eCckyto CUMBOJIMKY ONA BblIpaXXe€HUA KOJIMYECTBEHHbLIX U
Ka4yeCTBEHHbIX OTHOLLIEHUN OOBHLEKTOB

BnapeTb: HaBblkamu NpakTn4eckoro npuMMeHeHuna matemMmaTu4ecknx MeToaoB pelleHna NpuknagHbixX 3aaad, Bbl60pa n
MCNOoJ1b30BaHNA HeOGXO,EI,VIMbIX BblYUCITIUTENIbHbIX CPpeaCcTB U MEeTO40B

OlNK-6: Cnoco6eH aHann3MpoBaTb U pa3pabartbiBaTb OpraHM3aLMOHHO-TEXHUYECKNE N IKOHOMUYECKNE
npouecchbl C NPUMEeHEHneM METOA0B CUCTEMHOrO aHanIn3a U MaTeMaTM4eCcKoro MogenmMpoBaHus;

3HaTb: MaTtemaTndeckme MeToabl pelweHna npuknagHbiX 3agad

YMeTb: MHTEpNpPeTMpPOoBaTh NOJyYeHHbIE pe3ynbTaThl MPU PeLLeHN NPYKNagHbIX 3aaa4

BnageTb: HaBbikamMy NPEACTaBIEHVS pe3yNbTaToB paboThl B YA0OHON Ans BOCNpusTUS dhopmMe




3 PE3YNIbTATbI OBYYEHUA MO AUCLUUNITUHE

O |KoHTakTHas
< (0]
a pabota
5@ NHHoBALL.
HanmeHoBaHMe 1 cogep)xaHne pasaenos, ol CP hOPMbI
TEM 1 y4eOHbIX 3aHATUI % 2| Jek. Mp. (4acebl) .
3 e 3aHATUI
S | (uackl) | (4ackl)
4

Pasgen 1. OcHOBbI NHeWHoW anrebpsl

Tema 1. MaTtpuupl ©n onpegenuTenu.
MaTtpuubl. CeoricTBa MmaTtpuy,. [lencteus Hag
maTpuuamu. Onpegenutenu. CsoicTea
onpegenutenen. Cnocobbl nogcyerta

o 1 1 12
onpegenutenen.
MpakTnyeckme 3aHaTus: [JencTeus Hapg
mMaTpuLamun.Crnocobbl noacyeta
onpeaenutenen. (Pewexne 3agay)
Tema 2. Cucremsl TIMHENHbIX
anrebpanyecknx ypaBHEHUNA. Cuctemsbl

TpeX TJMHEWHbIX YPaBHEHWA C Tpems
HeunsBecTHbIMKU, opMynbl Kpamepa, meTtoq
MOJTHOrO UCKITHYEHMS. 1 1 12 nn
MpakTnyeckme 3aHATMA:PelleHne cuctem
nuHenHbIX  anrebpanyeckux  ypaBHEHWUN
METOAOM  MOSIHOMO  UCKIOYEeHus, Mo
dopmynam Kpamepa. (PelweHune 3agay)

Paspgen 2. BekTopsl

Tema 3. BekTopbl.

OnpeneneHue BeKTOpa. PaBeHcTBO
BekTopoB. KonnuHeapHsle U KoMMaHapHble
BekTopbl.  JIMHenHble  onepauun  Hapg
BekTopamu. [lpoekuun BeKTopa Ha ocu
koopauvHaTt. 3anucb Bektopa B dopme
npoekumn. basuc.

MpakTnueckme saHaTuA:JInHelHble| 1
onepauun Hag Bektopamu. (PewweHne
3agay)

Tema 4. Mpounssenerusi BEKTOpPOB.
Mpou3BeaeHss BEKTOPOB, 3afdaHHbIX B
dopme npoekuunin. CkanspHoe, cMeLllaHHoe
N BEKTOPHOE NPOM3BEAEHUsI BEKTOPOB.
Onpepnenexne, ceoncTea. 1 1 12 rn
MpakTnyeckne  3aHATUSA: MpumeHeHne
CKansipHOro, CMELLUAHHOIO W BEKTOPHOro
NPON3BEAEHNA BEKTOPOB AN peLueHus
npuknagHbix 3agayd. (PeweHue 3agay)

Paspgen 3. AHanuTudeckast reomeTpust Ha
MII0CKOCTU

Tema 5. MeToq koopanHaAT Ha NIOCKOCTH.
Cuctembl  koopauHaT  Ha  MIIOCKOCTW,
OCHOBHbIE 3agayn. MpeobpasoBaHus
CMCTEM KOOpAMHaT.

MNpakTnyeckme 3aHaTMA:  [lepexogbl B
cuctemax koopauHar.(PeweHne 3agad)

Tema 6. NpamMasn Ha NIOCKOCTMW.

OCHOBHbIE ypaBHEHMS NPSAMOW. Yron Mexay
npaAMbIMU.  YCNoBua  napannensHocTn U
nepneHauKynApHOCTU NPAMBbIX. 1 1 25
MpakTnyeckme  3aHATUSA: MpumeHeHne
OCHOBHbIX YpaBHEHUI NPAMON NS peLleHus
3agad. (PelueHve 3agad)




Tema 7. KpuBble BTOPOro nopsiaka.
OkpyxHOCTb, annunc, rmnepbona, napabona,
MX  KaHOHWYECKME  ypaBHEHUs,  rpaduKu.
Ceonctea. ObLiee ypaBHEHNE KPMBOW BTOPOrO
nopsiaka.

MpakTuyeckne 3aHATUSA: MocTtpoeHune
PasnUYHbIX  KPMBBLIX  BTOPOro  MOpsiaka,
HaxoxaeHue nx napameTtpos. (PelleHne
3agad)

Pasgen 4. AHanutuyeckass reomeTpus B
npocTpaHcTBe

Tema 8. [nockocTb B MPOCTPaHCTBE.
KoopauHatel B npocTpaHcTBe. [nockocTb B

NpocTpaHcTBe. YpaBHeHus MMOCKOCTH,
npoxoasLlen Yyepes AaHHYt0 TOYUKY
nepneHanKynsapHo AaHHOMY BEKTOpY,

ypaBHEHWe NNOCKOCTN, MPOXOAALLEN Yepes TpU
OaHHble ToYKK, obLlee ypaBHEHME.
MpakTnyeckme 3aHATUS: MpumeHeHne
YPaBHEHUN MMAOCKOCTU AN pelleHus 3apad.
(PeweHne 3agay)

Tema 9. lNpsimMasa B NnpocTpaHCTBe.

MpaAmMasa B  NpoCTpaHCTBE  Kak  NWHUA
nepeceyvyeHns nnockocten. KaHoHunyeckue u
napameTpuyeckue ypaBHeHUs NpsiMOMN.
YpaBHeHUs1 NpsIMOW, NPOXOAsLWEn 4vepes OBe
3agaHHble ToukM. [paAmMas wn nnockocTb B
npocTpaHCcTBe.

MpakTnyeckue 3aHATUA: MpumeHeHune
ypaBHEHU nNpsMOM B MNpPOCTpaHCTBE Ans
pelienus 3agay. (Pewenve 3agay)

Paspgen 5. OuddepeHunanbHoe ncumcrneHmne
YHKLMN OQHON NepeMeHHON

Tema 10. BBegeHne B MaTeMaTUYecKuin
aHanms.

MNonaTtne nocnepoBatenbHOCTU. OCHOBHbIE
NoHsATMS O dyHKUuuKM. BeegeHne B aHanms
YHKUMN OOHON nepeMeHHon. BbeckoHeuHo
Manble U 0GeckoHe4yHO OonbluMe BEenNYMHbI.
Mpepen dyHkuun. TllpaBuna BblYUCTIEHUS

npenenos. 3amevarenbHble npegenbi.
HenpepbiBHOCTL YHKL MW, CeolicTBa
HenpepbIBHbIX YHKLMNA.

MpakTnyeckue 3aHATUSA: Bbluncnenve

npegenos yHKumn.McenegosaHme  pyHKUMM
Ha HEenpepbIBHOCTb, MOWUCK TOYEK pa3pbiBa.
(Pelenvne 3anay)

Tema 11. OuddepeHumnanbHoe uncuyUcrieHne
dYHKLUN O4HOMN NEepeMEHHON.

Onpepnenexne Npon3BogHON " ee
reoMeTpuyeckmin CMBbIC/1. MpaBuna
avddepeHumpoBaHms. Tabnuua
NPoOu3BOAHbIX. lMNponssogHas CITO>KHOM
dyHKUMKU. [Tpon3BoAHbIE BbICLLIUX MOPSAKOB.
OnpepneneHue, npaBuIio BblYMCINEHUS.

OnpepeneHve  gudpdpepeHumana u  ero
reoMeTpuyeckmin cmbici.  HBapuaHTHOCTb
dopm nepBoro andgepeHumana.
OudbdepeHumansl BbICLUNX NopsIAKOB.
MpunoxeHue K NpUBNMKEHHBIM BbIMUCTIEHUSIM.
MpakTnyeckue 3aHATUSA: Bbluncnenve
NPoOn3BOAHbIX PYHKLMA. MNpumeHeHne
andbdepeHumnana yHKUMN K NpUBAMKEHHbIM
BbluMcrneHusaM. (Pellenne 3agay)

25 nn
12
12 ra
12
12




Tema 12. lNpumeHeHue anddepeHLnansHOro
ncumncrieHmus.

OcHoBHble Teopembl AuddepeHLmansHOro
ucuucnenusa. [pasuno Jlonutana wu  ero
npuMeHeHve K pacKpbITUIO
HeonpeaeneHHocTen. MiccnegosaHune yHKLMN
no nepsoM M  BTOPOM  NPOU3BOLHOWN:
MOHOTOHHOCTb DYHKLUMK, 3KCTPEMYMBI
dyHKUMM  (HeobXxoouMMble U OOCTaTOYHblE
ycrnosusl). YCrnoBusi BbINYKNOCTU, BOTHYTOCTW,
TOYKM nepermba 1 acMMNTOTbI NIIOCKOW KPUBOWA.
MpakTnyeckme 3aHATUS: NMpuMeHeHne npasun
Jlonvtana  gna  BblMUCNEHUA  Npenernos
DYHKUMNA. MonHoe nccnegosaHne "
noctpoeHve rpadukoB QyHKUMA. (PelleHune
3apad)

Pasgen 6. ®yHKLMN HECKONBKMX NEpeMEHHbIX

Tema 13. OyHKkUMM [OBYX U HECKOSbKUX
nepemMeHHbIX.

OcHoBHblEe onpeaerneHus. MpupaweHne
YyHKUMKN. YacTHble NPOn3BOAHbIE, YAacCTHbIE U
nonHeln gudpdepeHuman  yHKLUN  MHOTUX
nepeMeHHbIX.

MpakTuyeckne 3aHATUS: BblumcrneHne 4acTHbIX
Npon3BOAHbIX OYHKUMIA. [NprUMeHeHne NomnHoro
andpepeHymana YHKLMRA MHOIMX
nepemMeHHbIX Afs peleHns npakTU4ecKnx
3apad. (PelweHune 3agav)

Tema 14. OBOKCTpeMyMbl QYHKUMM OBYX W
HECKOMbKMX NepeMeHHbIX.

OcHoBHble NMOHATUA. Heobxoaumeble "
OOCTaTOYHbIE  YCIOBUS CYLLLeCTBOBaHMS
3KCTpeMyMa PyHKLMMN ABYX NEPEMEHHbIX.
MpakTnyeckme 3aHaTMSa:HaxoxaeHne
3KCTPEMYMOB (PYHKLMIN MHOMMX MEPEMEHHbIX
(PeweHne 3agay)

Paspgen 7. HeonpeneneHHbIn nHTerpan

Tema 15. HeonpegeneHHbIn uHTErpan u ero
BblYMCIIEHME.

MepBoobpasHas n HeonpeaeneHHbI MHTerparn.
CeolicTBa nepBooGpasHon. CeolicTBa
HeonpeaeneHHOro HTerpana, BbiTekarolme u3
onpeneneHus. JInHenHble ceoncTBa. Tabnuua
WHTErparos.

MpakTnyeckme 3aHsaTUNA:[pMmeHeHne Tabnuubl
AN BbIMUCNEHMS MPOCTENLUNX WHTErpanos.
(PelueHve 3agay)

Tema 16. OCHOBHblE KracChbl MHTETPUPYEMBbIX
PYHKLMA.

OCHOBHbIE METOAbI WMHTErPUPOBaHWS: MeTon
3aMeHbl MEPEMEHHOWN, METOA WHTErPMPOBAHUS
no  4YactaM, METO4  pPasfoXeHus  Ha
npoctenwme. CTaHgapTHbIE 3aMEHbI.
MNpakTnyeckme 3aHaTMS: lNpumeHeHne meTona
3aMeHbl MEPEMEHHON, WHTErpPMpPOBaHUS MO
YacTsaM M MeTo4a PasfnoXeHWs Ha npocTenne
ans BbIYMCIIEHUS HeonpeaeneHHbIX
nHTerpanos (PelueHne 3agay)

12 nn
12
12 nn
12
12 nn




Pazgen 8. OnpefeneHHbin nHTerparn

Tema 17. OnpeneneHHbIn WHTerparn.
HecobcTBeHHbIE MHTErparnbl.

OnpeneneHne onpeaeneHHoro NHTerpana, ero
CBOWNCTBA. JlnHenHble CcBOWNCTBA
onpegeneHHoro uHTerpana. WHTterpan ¢
nepemMeHHbIM BepxHUM npegenom. dopmyna
HbloToHa — JlelibHuua. MeToabl BblMUCTIEHUS
onpegeneHHoro uHTerpana. HecoGCTBEHHble
WHTerpansl.

MpakTnyeckme 3aHATUS: BbluncneHvne
onpegeneHHoro nHterpana.(PelueHvne 3agavy)

Tema 18. [punoxeHusa onpegeneHHoro
WHTerpana.

MpunoxeHus onpegeneHHoro wuHTerpana K
3agjavaM reoMeTpuu: BblYUCIEeHWe nrolagen
nnockux duryp, o6beMOB Ten MNepeMeHHOro
ceveHus. O6beM Tena BpaLLeHus.
MpakTnyeckue 3aHATUSA: MpumeHeHue
onpefeneHHoro WHTerpana Aand  pelueHus
npakTuyeckmx 3agad. (PeweHune 3agad)

Paspgen 9. duddepeHumnanbHbie ypaBHEHNS U
psabl

Tema 19. YucnoBble MHOXecTBa, OCHOBHblE
Buabl. MHOXEcCTBO KOMMMEKCHbIX  4ucen,
JENCTBUSA C KOMMIEKCHbIMU YUCnaMu.

Tema 20. [OuddepeHumnanbHble ypaBHEHUS
nepBoro nopsigka.

Onpepenexne andpdepeHumanbHOro
ypaBHeHus nepsoro nopsgka. OnpepenexHve
peweHuns. HavanbHble ycnoBusi. OCHOBHblE
BUAbI andepeHymanbHbIX YPaBHEHWIA;
ypaBHeHUs ¢ pasgeneHHbIMK n
pasgensiowmMMIMcs NepeMeHHbIMA, NNHENHbIE,
OLHOPOAHbIE.

MpakTnyeckme 3aHATUS:; PeweHne
ondpepeHumanbHbIX  YPaBHEHWIA  MEPBOro
nopsigka.(PelueHune 3agav)

Tema 21. [OduddepeHumanbHble ypaBHEHUS
BTOPOro nopsigka.

Onpepenexne anddpepeHumanbHoro
ypaBHeHuss BToporo nopsagka. Onpegenenve
peweHnsa. HavanbHble ycnoBus. Teopema
CYLLIECTBOBaHNSA U €OMHCTBEHHOCTU PELLEHMUS.
Cny4yau, gonyckatowme NoHKEHNs nopsagka.

[NpakTnyeckme 3aHATUS: PewweHune
ondgepeHUmnanbHbIX  YpaBHEHUM  BTOPOro
nopsigka, O0MyCKatoLLmX MOHMKEHNE

nopsgka.(Pewenne 3agav)

Tema 22. JlnHenHble puddepeHunanbHble
ypaBHEHUS BTOPOro Nopsaka.

JInHenHble oOOHOPOAHbIE W HEeOo4HOPOAHblE
audpepeHumanbHble  ypaBHEHUS  BTOPOro
nopsigka. TeopeMbl O CBOWCTBAxX pPeELUEHUN.
Teopembl 00 0OWeEM pelweHnn. YpaBHEHUS
BTOPOro nopsigka C MOCTOSAHHbBIMU
KoadhdumumeHTamun. Metoa pelueHnst MIMHENHbIX
OLHOPOAHBLIX N HEOLHOPOAHbIX YpPaBHEHUA C
NOCTOSIHHBIMW KO3 ULIMEHTAMMN.
MpakTnyeckne 3aHATUA: PelueHve NUHENHbIX
audpepeHLmanbHbIX  YpaBHEHUA  BTOPOro
nopsigka C MOCTOSIHHBIMW  KO3hduLMeHTamum.
(PeweHune 3agav)

1 12

1 12 ra
0,5

1 12

1 12

1 12




Tema 23. Yncnosble pagbl.

Onpenenexne
Heobxoaumbii

lMNpaBuna pencTBus C  psigamu.
NONOXUTENbHbIMU
3HakonepeMeHHble

CXOOUMOCTMW.
Teopema

3HaKoYepeaylLVXca PSAoB.
MpakTuyeckne 3aHATUA: ViccnegosaHue Ha

CXOANMOCTb

YNCNOBbLIX PAOOB. anMeHeH nme Teopembl

JNlenbHuua

3HaKo4YepeayrLUXCs pAoB Ha CXOAMMOCTb
. (PeweHne 3agav)

4YymncnoBoro
NPU3HaK

paga.
CXOOUMOCTMW.
Pagbl ¢
MpusHakn
psabl.
ans

4YrneHamn.

JlenbHuua 15 1 4

3HaAKOMOJTIOXUTENbHbIX

ana ncenenoBaHua

Tema 24. dyHKUMOHaNbHbIE PSAbI.

CTteneHHble

cTeneHHoro psga. ObnacTb C€xoguMOCTU
cTeneHHoro psiga. Teopema Abensi. Paguyc
N MHTepBan cXoAMMOCTH.

Pagbl Ternopa n MaknopeHa. 1 2 4

MpakTnyeckme
paguyca wu

3agad)

WHTepBana
cTeneHHoro psga. PasnoxeHue yHkuun B
pag Tennopa

pagbl. Onpenenexve

3aHATUA: HaxoxaeHus

CXOAMMOCTHU

n MaknopeHa.(PelwweHune

ra

Utoro B cemecTpe (Ha kypce ana 3A0)

24 24 299

KoHcynbTaummu n npomexyToyHas
atTectauuna (Ok3ameH, 3ayer)

2,75 10,25

Bcero koHTakTHas pa6orta u CP no

50,75 309,25

AUCLUUNInHe

4 KYPCOBOE NPOEKTMPOBAHUE

KypcoBoe npoekTupoBaHue y4e6HbIM NnaHoOM He NpeaycMOTPEHO

5. ®OH[] OLIEHOYHbIX CPEACTB AN MPOBEAEHUA MPOMEXYTOYHOW ATTECTALIUN

5.1 OnucaHue nokasarenemn, KpUTEPMEB U CUCTEMbI OLIeHUBAHUA pe3ysibTaToB 00y4YeHus
5.1.1 NMokasaTenu oueHnBaHUA

Kog HanmeHoBaHme oLeHO4YHOro
Moka3saTenu oueHVBaHVA pe3ynbTaTtoB 00yyYeHus
KOMMNeTeHuMm cpeacTea
Bonpocbl ang YCTHOro
®opmMynupyeT 1 OOBSCHAET OCHOBHbIE MOHSITUS, 3aKOHbI, TEOPEMBI, coBecenoBaHms
anropuTMbl U METOABI M3y4aeMblX pa3genoB MaTeMaTuKu.
Pelwaetr TvnoBble 3ajayvM M MNpuUMeEpbl MO OCHOBHbIM U3y4aeMblM
OrK-1
pa3aenam MaTemMaTuki Bonpocbl ons TectupoBaHus
OO6GbACHAET B3aMMOCBSA3b OCHOBHbIX MaTeMaTW4ecKMX Mogenewn u n
METOZ0B 1 UX 3HAYEeHME NPU PeLLIeHUM MPAKTUYECKUX 3aaay PaKTVKO-OPUEHTVPOBAHHbIE
3ajaHva
®dopMynupyeT U MOHUMAET OCHOBHblE TMOHATUSE U MeToAbl
aHanutuyeckon u  guddpepeHLMansHOn reomeTpum, nnHeiHo Borpoc ans YCTHOTO
anrebpbl, MaTemMaTU4eckoro aHanusa, Teopuu BEpPOSTHOCTEN W
~ cobecenoBaHus
MaTemMaTMyeckol  CTaTUCTWKKW, paboTaeT ¢  MaTemaTUdeckum
annapartom
OrK-6 P Bonpockl ana TectupoBaHusi

PeluaeT TUNoBble 3a4ayy U MOXET UHTEPNPETMPOBaTb MoJyYeHHble
pesynbTatbl

UMUTUPYET Te [OEeUCTBUS, KOTOpble MNPOU3BOASATCS B pearbHOM
mMaTemMaTU4eCcKoM WCCredoBaHuM Npyu MOAENUPOBaHUM NPOLECCOB U
NPOU3BOACTB.

MpaKTVKO-OpUEHTUPOBAHHbIE
3apaHus

5.1.2 Cucrtema n KpuTepum oLeHMBaHUA

LLikana oueHvBaHus

KpuTepun oLeHVBaHNs chopMUPOBAHHOCTM

KOMMneTeHL i

YcTHoe cobecenoBaHue

MncemeHHas paboTa

5 (oTnmn4HO)

MonHbIN, ncyepnbiBaOWNA OTBET, SIBHO
[OEMOHCTPUPYHOLLIMIA FNYyOOKOE NOHNUMaHue
npegMeTa W LUMPOKYD 3pyauumio B
oueHuBaemon obnactu. Kputnyeckun,




OpI/IFI/IHaJ'II:HbIIZ noaxon K marepuany.

4

OTBeTt MOJHbIN, OCHOBaHHbIN Ha
npopaboTke BCEX obasaTenbHbIX
(xopoLuo) UCTOYHMKOB  MHpopmaumn. [ogxog K
mMaTepuany OTBETCTBEHHbIN, HO

CTaHOApPTHbIN.

3 (yaoBneTBOpUTENBLHO)

OtBeTt BOCnpon3BoANUT B OCHOBHOM TOJIbKO

NEKUNOHHbIe MaTtepwuarnsl, 6e3
caMoCTosITENbHOM paboTbl c
pekoMeHaoBaHHON nuTepaTypown.

[leMoHCTpVpyeT MoHMMaHWe npegmeTa B
uernom, 6e3 yrnyGneHus B peTanu.
MpUCYTCTBYIOT CYLLECTBEHHbIE OLLUMGKM UIK
NpoGenbl B 3HAHUAX MO HEKOTOPbLIM TEMaM.

2 (HeyaoBNETBOPUTESNbHO) | 3HAUMTENBHOW  YacTU  MpUHLMNUATBHO

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomoLuun 9K3amMmeHaTopa. HesHaHve

BaXKHbIX 3M1eMeHTOB AVCLMMIUHBI.
MHoro4mcneHHble rpybble oLnBKN.

,D,eMOHCTpVIpyeT noHMMaHue npegmMmeTa B

3auTeHo
uenowm, 6es yrnybneHus B getanu.
HecnocobHocTe oTBETUTL Ha Bonpoc 6e3
nomMoLLu 3K3ameHaTopa. HesHaHue
He 3auyTeHo 3HaYUTENBLHOMN 4yactu npuHuunmnanbHoO
Ba>XHbIX 3NeMeHTOoB AncunninunHbl.

MHoro4mcneHHble rpybble oLnoKu.

5.2 TunoBble KOHTPOsbHbIE 3aaHus UNN UHbIe MaTepuarnbl, Heo6XoaAUMbIe Ansi OLeHKU 3HaHUM, YMEHUH,

HaBbIKOB

u (Mnn) onbiTa AEATENILHOCTH

5.2.1 NepeyeHb KOHTPOJbHbLIX BONPOCOB

Ne n/n | DopMynNMpoBKMN BONPOCOB
Kypc 1
1 Pagpl Tennopa n MaknopeHa
2 ®yHKUMOHanbHbIe psAabl. CTeneHHble pagbl. ObnacTte cxogmumocTn. Teopema Abens. Paguyc v nHtepsan
CXOAMMOCTMW.
3 MpusHakm cxoaMMOCTH 3HAKOMOJIOXKUTENbHBIX U 3HaKoNnepeMeHHbIX PsSAoB, abConoTHas CX0OUMOCTb.
4 Yucnosble psaabl. Onpegenexune. CBoncTBa. Heobxoammblii NpusHak CXoguMoCTy.
5 JInHenHble guddepeHumnansHble ypaBHEHNST BTOPOro NopsiAka ¢ NOCTOSIHHbIMK KoadhduumeHTamm
6 OnddepeHymnanbHble ypaBHEHNS NepBOro Nopsiaka, X OCHOBHbIE BUAbI (C pasgensowyMmncs n pasaeneHHbIMm
nepemMeHHbIMU, NIMHENHBLIE, OfHOpPOoAHbIE). ObLee pewweHre 1 3agada Koww.
KomnnekcHble 4yncna. Onpegenenue. [lenctemsa Hag kKoMMnekcHeiMu ymncrnamu. dopmyna Myaspa. opmebl
3arnMcu KOMMNIEKCHOro Ymena.
MpunoxeHunsa onpegeneHHoOro uHterpana. Belumcnenve nnowagen nnocknx duryp
9 HecobcTBeHHbIE MHTErparnbl NepBoro 1 BToporo pogos. OnpeaeneHne. CxoanMocCTb.
10 OnpegenenHbli nHTerpan. Metoabl Bbl4UCTIEHUS.
11 OnpegeneHHbIn MHTerpan (onpeaeneHune, CBOMCTBA, Teopema o cpegHeM). Popmyna HbtoToHa — JlenbHuua.
12 HeonpegeneHHbin nHTerpan (onpegenexHvne, CBONCTBa, METOAbI BbIYUCIIEHNS)
13 OkcTpemMym yHKLMM ABYX NepeMeHHbIX (HE06XoaAMMoe 1 JOCTaTOuHOE YCIOBYS CyLLECTBOBAHUSA 3KCTpemMyma)
14 ®yHKUMM ABYX NEpeMEHHbIX (onpeaeneHve, npeaern, HenpepbIBHOCTb)
MpuMeHeHUs NOHATMS NPOU3BOAHON AN UCCNeoBaHWsi CBOMCTB (DYHKLNM:
[0 Bo3pacTaHue 1 yobiBaHne yHKLUM
15 [0 TOYKM IKCTpEMYMA
[0 BbIMYKNOCTb ee rpaduka
0 Tovkn nepermba rpacurka
[ acumnToThl (BEpTUKAIbHbIE U HAKMOHHbIE)
16 MpaBuna Jlonutans packpbiTus HeonpeaeneHHoCcTen
17 Teopembl Ponna u JlarpaHxa, nx reomeTpmyecKknii CMbICI
18 MpownssoaHble 1 auddepeHLmans BbICLLNX NOPSIAKOB
19 MpownsBoaHasi, ee onpeaeneHne, reoMeTpUIECKUn U MeXaHUYECKUIA CMbICHbI, NPaBUNa BbIYMCNEHUS




20 Mpenen dyHkumU. Teopembl 0 Npegenax. PackpbiTne HeonpegeneHHocTen. 3ameyaTtenbHble Npeaensl.

KpuBble BTOporo nopsigka (annvnc, okKpy»HoCTb, runepbona, napabona), x KaHOHUYeCKne ypaBHeHNs,

21 o
CBOMCTBA, YepTeX.

22 Yron Mexay ﬂpﬂMOIZ M NIOCKOCTbH, YCIOBUA UX NapainesibHOCTU N NepneHgnKynapHOCTU

23 |Mpsimas B npocTpaHcTBe. YpaBHEHMWs! NPSIMON B MPOCTpPaHCTBeE.

24 Yron MexXxay nioCKOCTAMU. Ycnosus napannesnbHOCTU N nepneHgnKynapHOCTHU NnyocKkocTen

25 MnockocTtb B NpPoOCTpaHCTBE. PaanuyHble Buapl YpaBHEHUA NITOCKOCTW.

26 Mpsimast Ha nnockocTu. Buapl ypaBHEHWU NpsiMON.

BekTopbl B reomeTpunyeckon n koopauHatHom oopmax. OnpegeneHue. Ceovictea. [JeNCTBMSA Hag BEKTOpPaMM.

21 CkansipHoe, BEKTOPHOE M CMELLaHHOE NPOM3BEAEHNA BEKTOPOB. VIX reoMeTpuyecKkoe npunoXeHusl.

o8 Cuctembl nNMHelHbIX ypaBHeHUA. COBMECTHbIE U HECOBMECTHbIE cuctemMbl. Teopema KpoHekepa — Kanennu.
dopmynbl Kpamepa.

29 Matpuupl n onpegenutenn. Onpegenenusi. Ceorctea. [lencTBus Hag maTpulamu. PackpbiTve onpegenurenem

BTOPOIro U TpeTbero nopAaaKkos.

5.2.2 TunoBble TecTOBbIe 3aAaHusi

TunoBble TecToBble 3aaHns cogepxatca B [NpunoxeHunn k ganHon P,
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHNA (3agaym, Kerchbl)

TuvnoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3aAaHMs(3adaun,Kenckl) cogepxarca B [MNpunoxeHun k gaHHon P

5.3 MeToaunyeckue matepuarnbl, onpegensiowme npoueaypbl oLeHUBaHUA 3HaHUM, YMEeHUN, BNnageHuin (HaBbIKOB
M (MNK) NPaKTUYECKOro onbiTa AeATENbHOCTH)

5.3.1 YcnoBus gonycka oby4aroLlerocs K NpoMexXyTo4yHoOWn atrectaumm 1 Nnopsaok NMIMKBUAaLMN akageMmnyeckomn
3a[0KEHHOCTH

lMpoBeaeHne NPOMEXYTOYHOM aTTeCcTauun pernaMmeHTUpOBaHO foKasrbHbIM HOpMaTMBHLIM aktom CII6IYMNTL
«[lMonoxeHue o0 NpoBeAEHNM TEKYLLIErO KOHTPOSS YCNEBAaEMOCTU M NMPOMEXYTOYHOM aTTecTaLmm oby4aroLwmxcsa»

5.3.2 ®dopma npoBeaeHNA NPOMEXYTOYHOM aTTecTaumm nNo AUCUUNInHe

YcTHasda + MucemeHHas KomnbloTepHoe TecTupoBaHue NHas

5.3.3 Ocob6eHHOCTH NpoBeAEHUS NPOMEXYTOYHOM aTTecTauum nNo AUCLUUNIIMHE

* Ha NogroTosky oTBoAMTCA 45 — 60 MUHYT

* Ha OTBET MO GMNEeTY N JONONHUTENbHbLIE BONPOChl 20 — 25 MUHYT

+ [onyckaeTca vcnonb3oBaHue Tabnuy npouM3BOOHBLIX W HeEOMpederieHHbIX WHTerpanoB B Mnpouecce caayu
3K3aMeHa 1nu 3aveTa

* ICMONb30BaHWe BCOMOraTenbHOM nuTepaTtypbl (CNPaBOYHUKOB, KOHCMEKTOB M T.M.) HE NPegyCMOTPEHO

B TeueHune cemecTpa BbINOMHAOTCA KOHTPOSIbHbIE PAaboThI .

6. YYEBHO-METOANYECKOE U UHPOPMALIMOHHOE OBECNEYEHUE OUCLUUNMIIUHDbI
6.1 YyeOHasa nutepartypa

ABTOp | 3arnasvie | WN3patenscteo | "op v3paHua | Ccblsika
6.1.1 OcHoBHas y4yebGHasa nuTeparypa
locnogapvkos, A. I.,|Bbeicluag matematuka. Tom 4. http://www.iprbooksh
3auenuH, M. A, |OQnddepeHumansHbie op.ru/71690.html
KonToH, . A.lypaBHeHus. Psagel. Pagpl .
Nebepes, n. A.|Pypbe un npeobpasoBaHue CaHKT-I'IeTepGer.
auvoHanbHbIN
O6pyyeBa, T. C.,|®Pypbe. AuddepeHunansHoe . 2015
MUHeparnbHO-CbIpbEBOW
Axkoeneea, A. A.,|u nHTerpaneHoe ncuymcneHuve .
o YHVMBEPCUTET « [ OPHbIN»
locnogapvkos, A. . |dyHKumn HECKOJbKNX
nepemMeHHbIX. Teopus nons
locnogapvkos, A. I.,|Bbicluag matematuka. Tom 3. http://www.iprbooksh
MBakuH, B. B.,|9nemeHThbI BbICLLEN CankT-MeTen6vor: op.ru/71689.html
Kepenuyk, M. A.|anrebpsbil. WHTerpaneHoe H poypr-
9 M auvoHanbHhbIN
Morunesa, Jl. M.,|ucumucneHne pyHKUMNIA OQHOM . 2015
"~ MUWHeparnbHO-CbIpbEBOW
MotaneHko, A. A.|nepemeHHOMn 7 ero HUBEDCUTET < ODHBIY
PomanoBa, HKO. C.,|npunoxeHus y P P
"ocnogapwkos, A. 1.
BepesuHa, H. A. Bbicwas matemaTtuka . https://www.iprbooks
CapartoB: Hay4yHas kHura 2019 hop.ru/80978.htm




locnogapukos, A. T1.,

Bbiclias matemaTuka. Tom 1.

CankT-lNMeTepbypr:

http://www.iprbooksh

Kapnosa, E. A.,|NMnHenHasn anrebpa. HaLMOHANHBI] op.ru/71687.html
KapnyxuHa, O. E.,|BekropHas anrebpa. MUHEDAS T HO-ChIDLERON 2015
MaHcypoBa, C. E.,|AHanutndeckas reometpusi P pre 9
Focnonapukos, A. T, yHUBepcuTeT «I OpHbIN»
locnogapvkos, A. T1.,|Bbicluas matematuka. Tom 2. http://lwww.iprbooksh
BonbiHckass, W. A./|Hasano matemartundeckoro Carkr-MeTepbypr: op.ru/71688.html
KapnyxuHa, O. E.|aHanusa. HaLl,MOHaanIZM ’
Ckenko, 0. A.,|OnddepeHumnansHoe MVUHEPA b HO-ChIPbEBOI 2015
ObpyuyeBa, T. C. |ucumcneHve yHKUMIN OgHOW z
"ocnopgapukos, A. . [nepemeHHon " ero| YHVBEPCUTET «FopHen»
NPUIOXeHNs
6.1.2 lononHuTenbHas y4yebHasa nutepartypa
HOrosa, H. B. Bbliclias mMaTemarmka. . http://www.iprbooksh
OudbdepeHumnansHele HOBOCM6MpCK', 0p.ru/99175.html
ypaBHEHMS: HOBOCVI6MpCKVIVIV 2020
rocygapCTBEHHbIN
TEXHUYECKMI YHUBEPCUTET
LWHapesa, I". B. Boiclwias mMaTemaTtuka Cvmdbeponons: http://www.iprbooksh
(nvHeliHas anrebpa) YHUBEPCUTET IKOHOMUKN U 2020 0p.ru/101397.html

ynpaBJieHUA

6.2 NMepeyveHb NpodeccuoHanbHbIXx 6a3 AaHHbIX U UH(POPMALMOHHO-CMPABOYHbIX CUCTEM
1. TpeHaxep no BbicLLEN MaTeMaTuke [AneKkTpoHHbIN pecypc]. URL: http://e-math.ru

2. HdhopmaumoHHasa cuctema «EguHoe okHO gocTtyna k obpasoBaTernbHbIM pecypcam» [DNeKTPOHHbIN pecypc].
URL: http://window.edu.ru

6.3 NepeyveHb NULEH3MOHHOro U CBOGOAHO pacNpPOCTPaHAEMOro NporpamMmMHoro obecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHue maTepuanbHO-TEXHMYECKOM 6a3bl, HEOOXOAMMOW AN OCYLUeCTBIIeHUs obpa3oBaTesibHOro
npouecca no gUucumnivHe

Ayantopus OcHalueHne

MynbTmeguiiHoe obopyaoBaHue, cneluanm3vpoBaHHas mebenb, Aocka
JlekumoHHasa y A pyA H P A
aygutopusi

YyebHasn aygutopums

CneuvanuaunpoBaHHas mebenb, Aocka




MpunoxeHue 1

MpunoxeHue
pabo4er nporpaMmmMbl ANCLIMNNANHBI MatemaTtuka

HaumeHogsaHue BUCL(UI'IHLIHI:I

no HanpaeneHuto nogrotosku _09.03.03 MNpurknagHaa MHopmaTmka
HavmeHoBaHue Ol (npoduns): Bce npocumnu

5.2.2 TunoBble TecTOBbIe 3aaHusi

Ne n/n PopMynNnpPOBKM TECTOBLIX 3a4aHNN
1 Tema 1. MaTpuubl u onpegenutenu. [lencTBUA Hag MmaTpuuamu.
6 -3 0
Mpwn kakom 3Ha4eHuMnA onpegenutens (2 A—2 0[=0
0 0 1
1) 2; 2)1; 3) 0,5; 40
2 Tema 1. MaTtpuubl n onpegenutenu. [lencTtBuA ¢ MaTpuuamm.
_(-1 2 _(1 -1 A )
Ecrm A = ( 0 _5) MB= (3 ) ) To maTpuua C=A-2B nmeeT BUA;
-3 4\, 3 -4, -3 4. -3 4
DT o) 2(C o) (e ) 95 o)
3 Tema 2. CuctemMbl NNHEMHbIX anreépanyeckux ypaBHeHUN.
o . (1 2|-3
Ecrm  (x;vo) - peLUEeHNe CUCTEMBI NIMHENHBIX YpaBHEHNIA (3 2| 5 ) TO X, — Y, PaBHO
1) -7,5; 2) 0,5; 3)-0,5; 4 75
4 Tema 3. Bektopbl. JIMHeNHble onepauun Hag BeKTopamu.
[nuHa BekTOpa a = 61 — 2] paBHa:
1) 2v10; 2)2+/5; 3)8; H2V2
5 Tema 4. Bektopbl. [pousBeneHns BektopoB. [pumeHeHne npom3BeaeHUsA BEKTOPOB ANA peLueHus
npuKnagHbIX 3agay
HaHbl BekTopbl @ = (—1,2—4) 1 b= (2,-3,0), Torga nx ckanspHoe NpousBeaeHNe PaBHO:
1) 5; 2) -6; 3) -8; 4)8
6 Tema 4. BekTopbl. [ponsBeneHns BekTopoB. [pumeHeHne npom3BeaeHNsA BEKTOPOB AN peLueHus
npuKNagHbIX 3agay
Mpu kKakoM 3Ha4YeHU m BekTopbl d = (4;m; —8)u b= (—2;—4;1) nepneHAVKYynspHbI?
1)4; 2) -4, 3) 0,4; 40
7 Tema 5. AHanuTUyeckasi reomeTpusa Ha nnockoctn. Meton koopauHat
[aHbl gBe Toukm nnockoctn A (8; -6) n B (-2;4), Toraa cepeavHa otpeska AB umeeTt KoopauHaThl:
1) (3;-1); 2) (5:-5);  3)(3:1); 4) (3;-5)
8 Tema 6. AHanuTu4Yeckasa reomeTpus Ha nnockoctu. MNpsimasa Ha nnockocTU

[laHo ypaBHeHue npsimoin Ha nnockocTu: 3x — 2y — 1 = 0, Toraa yrnoBon KoarUNEHT 3TOM NPSIMON paBeH:

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




9 Tema 6. AHanuTu4Yeckasa reomeTpus Ha nnockoctu. lNpsimasa Ha nnockocTn
YpaBHeHMeM NpsMoK, NepneHanKynsapHON NPAMoOn y = %x — 5, aBngeTcsa
1) y=%x+5;2)y= —2x+53)y= —%x—3;4)y= 2x—3

10 Tema 7. AHanuTu4yeckasa reomeTpus Ha nnockoctu. lNpsimasa Ha nnockocTu

KpuBbie BTOporo nopsigka.

[aHo ypaBHeHue runepb6onsl @ - @ =1.
Torga paccTosiHue mexay ee hokycamu paBHoO:
1)6; 2)9; 3)3; 4)2V5

11 Tema 8. AHanuTu4Yeckasa reomeTpus B npocTpaHcTBe. [NockocTb B NpocTpaHCcTBe
HopmanbHbI BEKTOP NNOCKOCTU x — 2y + 5z — 15 = 0 umeeT KoopauHaThI:
1) (1;2; 15); 2)(1;-2;5);  3)(-1;2;3); 4) (1;2;-15)

12 Tema 9. AHanuTUYecKasi reomeTpus B npocTpaHcTBe. [psiMasi B npocTpaHcTBe
Hanpasnsiowwmin BekTop npsimon f = y_—+35 = 22;5 MMeeT KoopauHaThI:
1) (1;5;-5); 2) (0;5;-5); 3) (1,-3:2); 4)(2;3,5)

13 Tema 10. OuddepeHumanbHoe ncumcrneHme (pyHkLuum ogHon nepemeHHon. BBegeHue B
MaTemMaTM4yecKuMn aHanus
Hantn obnactb onpeaeneHuns pyHkumm y = %:
1) (o) 2) (o3 1) U (1;0); 3) [FLDU @), (=11 U (1)

14 Tema 10. OuddepeHumanbHoe ncumcrneHme (pyHKLuum ogHon nepemeHHon. BBegeHue B
MaTemMaTU4YecKuMn aHanus
Lim % paBeH:
1) 0,7; 2) -0,7; 3)0; 4)1

15 Tema 10. OuddepeHumanbHoe ncumcrneHme (pyHKLuUmM ogHon nepemMeHHon. BBegeHue B
MaTeMaTu4YecKun aHanus
0603Ha4mB 0 — 6ECKOHEYHO Marny BEMUYMHY, «© - BECKOHEYHO BOSbLUYO BENMMYMHY, C — KOHEYHYO HEHYEBYIO
BENWYMHY, ONpeaenuTb, YeMy PaBHO COOTHOLLEHME: °°T+C
1) 0; 2) «; 3) C; 4) HeonpeaeneHHOCTb

16 Tema 11. OQudpcpepeHumnanbHoe ncumcrnieHme pyHKLMM ogHon nepemeHHon. NMpousBogHasa hbyHKUUN.
MpounsBoaHas pyHKLMK y = e***3 ymeeT BUA;:
1) xe*’*3 2) 2xe*’*3 3) —2xe*’*34) (x% 4 3)e* 3

17 Tema 11. OuddepeHumnansHoe ncuncneHme pyHkuUm ogHon nepemeHHon. [pousBoaHas pyHKUMN.
MpoussogHaa dyHKUMKM v = In(1 — x?) B ToUKe x=2 paBHa:
1) ¥; 2) -3/4; 3) 4/3; 4) -4/3

18 Tema 11. OQudpcpepeHumnansHoe ncumcneHue pyHKLMM ogHOM nepemeHHou. NMpousBogHbie U




andcpepeHumnanbl BbICLUMX NOPSAKOB.

4 1 .
Vo OT OYHKUMM y == paBHa:

x2

1)6/x*; 2)—6/x*; 3)6x*; 4) —6x*

19

Tema 12. MpumeHeHue anddepeHuManbHOro ncuMcneHus

®PyHKUMA y = f(x) onpedeneHHa Ha npomexyTke (-5;4). Ha puc. nsobpaxeH rpacmk dyHkumMmn y = f'(x).

Toraga Touka MUHMMYMa Ha npomexyTke (-5;4)

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

20

Tema 13. DYHKLUN ABYX U HECKONbKUX NepeMeHHbIX.
_ 1
O6nacTb onpegeneHus yHKUUN Z = Noeror

Dx2—y2=2952)x*+y*<93)x*+y* =9%)x* —y*>9

21

Tema 13. DYHKLUU ABYX U HECKONbKUX NEePEMEHHbIX.
Hantn grad(z)dyHkumm z = arctg(x +y) B Touke (0; 0):

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

22

Tema 14. kcTpemMyMbl PYHKLUM ABYX N HECKOJIbKMX NepPeMeHHbIX.
Hatu kputnyeckyto ToUKy yHKUMK z = 2xy + x2 + y2.

1) (0;0); 2) (11); 3) (-1;-1) 4) (2,2

23

Tema 15. HeonpepeneHHbIN MHTErpan v ero BblYncrieHue.
MHoxecTBO nepBoobpasHbiX pyHKUMK f(x) = i—:i nveeT BUA;
1) x+In|x + 1|+ C; 2) x —7lIn|x+ 1] + C;

3) x+7Injx+ 1| +C; 4) = +8x+C.

24

Tema 15. HeonpeneneHHbIN NHTErpan n ero BblYncrieHme.
MHoecTBO nepeooBpasHbIx pyHKUMK f(x) = Y/x umeeT Bua:

) Vxf+c, 2)2VxT+C 3) TVxT+C, 4) —%+c.

x2

25

Tema 15. HeonpegeneHHbIN MHTerpan n ero BbluncrieHume.

KakoB reomeTpuryeckmin CMbICn onpegernieHHoro nHrerpana ot dyHkumm y = f(x) B nHtepeane [a,b] B gekapToBomn
cucTeme koopauHat?

1). AnnHa nuHun y = f(X) B nHTepsane [a,b];




2). Mnowaab durypsl, orpaHuyeHHomn nuHven y = f(x) B nHTepeane [a,b];
3). CpenHee 3HaveHue dyHkumu y = f(x) B nHTepsane [a,b];

4). NpoussegeHvie cpegHero 3HadeHusa yHKLMK B MHTepBarne [a,b] Ha AnuHy nHTepsana.

26 Tema 16. OCHOBHbIe Knacchl MHTErpupyemMbiX (OYHKLNNA.
MHoxecTBO NepBooBpasHbIX PYHKUMKN f(x) = sin?3 x
1) g—gsin3x+ Cc;, 2 g—%sin3x+ c; 3) §+%sin3x+C; 4) sin®3x+C
27 Tema 16. OCHOBHbIe Knaccbl UHTErpUpyemMbIX (PYHKLMNA.
Kakon nHTerpan He BbipaxaeTcsl B anieMeHTapHbIX OYHKLUNSX?
1). f\/%dx; 2) [xe*dx; 3)[e*dx; 4)[cos*2xdx
28 Tema 17. OnpeaeneHHbIn uHTerpan. HecobcTBeHHbIE MHTErpanbl.
Kakon 13 npmBegeHHbIX HDKE MHTErpanoB ABMAETCA HECOOCTBEHHbIM, ecnu yHKLMS f(X) - HenpepbiBHA?
1. [ifdx 2) [ffeodx 3). [feodx  4). [ f(x)dx
29 Tema 17. OnpeaeneHHbIn uHTerpan. HecobcTBeHHbIE MHTErpanbil.
UeMy paBeH UHTerpan flmmedx?
1) 1/8; 2) vHTerpan pacxoguTcs; 3)0; 4)2
30 Tema 18. NMpunoxeHusa onpeneneHHOro UHTerpana.
Yemy paBHa nnowagb urypbl Ha pucyHke?
¥
P
=8 I -:
A B;‘ x
. [, fedx  2).[2(F&) —e()dx  3). [} f)dx — [ p@)dx  4). [} f()dx — [ p(x)dx
31 Tema 19. YUncnoBblie MHOXecTBa. MHOXXeCTBO KOMMIIEKCHbLIX Yucen
Mogynb KOMMIeKCHOro uncrna z = 2 — 3i paBeH:
1W5 2)13;  3)5; 4)V13.
32 Tema 19. YUncnoBblie MHOXecTBa. MHOXXeCTBO KOMMIIEKCHbIX Yucen
Ecrm z, =1—1i;z,=4+1,T0 z, - z, paBHO:
1) 5+ 3i; 2) 5-3i; 3)3—i; 4) 3i
33 Tema 20. OudchepeHumanbHble ypaBHEHUA NepPBOro nopsiaka.

Kakoe 13 ypaBHeHUIN He siBnsieTcs anddepeHLmarbHbIM YpaBHEHMEM C pasaensolMMUcs nepemMeHHbIMU?




1) \y? + 1dx = xydy; 9% =) 9O

3) ¥y +plx)-y=g); 4) dy—y=ctgxdx

34

Tema 20. OudcdbepeHunanbHbIe ypaBHEHUA NEPBOro nopsiaka.

o d.
O6wuin nHTerpan guddepeHUmnanbHOro ypaBHeHu s y—z = xdx VMeeT BUA!

2 2 2

D-t=Chonl=C ey =Y icn-t=xic
- =G = ey =T o - =

35

Tema 21. OudrdepeHumanbHbie ypaBHEHUSA BTOPOro nopsiaka.

IndbdepeHumanbHbiM ypaBHEHMEM BTOPOro Nnopsiaka ABnsaeTcs:

d
Dyd_ic/ —y2tgx = x;2)4y" — 3y’ = 5e%; 3)4y" — 3y" + 2y = 5e”%; DHx?y?—-2xy+1=0

36

Tema 22. JlnHenHble audbepeHUManbHble ypaBHEHUS BTOPOro nopsaka.

OaHo anddepeHumansHoe ypaBHeHne y" —y' — 6y = 0, TOrga xapaktepucTmieckoe ypaBHeHve byaeTt umetb
BUA:

D6k2—k—1=0; 2Dk*+k+6=0; 3)k:+k—6=0; Hk2—k—-6=0

37

Tema 23. Yucnosble paabl.

Kakol 13 gaHHbIX pSAaoB ABMSETCS CXOOALWNMCS:

1)§1 2)§1 3)§ ! 4)53”
- —3 3=
n:ln n:ln n=1 \/ﬁ n=1

38

Tema 23. Yucnosble paabl.

[ns kakoro 13 creayoLux psAoB BEPHO YTBEPXKAEHWE: ECMU Tlli_moun =0 psig AOCTOBEPHO CXOAMUTCS:

. i( 1)711_2 2”:1_3 i 1 ” 2, 3n
) — n’ ) _ln' ) _13\/F' _1n!
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MpunoxeHue

pabo4er nporpaMmmMbl ANCLIMNMANHBI MatemaTtuka

HaumeHogsaHue BUCL(UI'IHLIHI:I

no HanpasneHwno nogrotoskn _09.03.03 MNpuknagHasa nHgopmaTmka
HavmeHoBaHue Ol (npoduns): Bce npocmnu

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHNA (3agaym, Kenchbl)

Ne n/n YCnoBus TUMNOBbIX NPaKTUKO-OPUEHTUPOBAHHbIX 3a4aHui (3a4aY, KeicoB)

1 Tema 1. MaTpuubl n onpegenuTenu.

[HaHbl oBe maTpulpl A = (é f) MB= (_11 i)

Tpebyetca Hantu C = A - B — 2A.

2 Tema 2. CuctemMbl NNHEMHbIX anreépanyeckux ypaBHeHUN.

Cuctema TpEX NUHENHBIX YPaBHEHWI C TPEMS HEM3BECTHBLIMU X1, X2, X3 3a[aHa pacLUMPEHHON MaTpuLen
1 2 1|4
<3 -5 3 1).

8

2 7 -1
TpebyeTca: 1)  3anucatb CUCTEMY B KaHOHWMYECKOW hopMe (B BUOE CUCTEMbI YPABHEHUI),

2) HaNTW peLleHne 3TON CUCTEMbI METOAOM MOSTHOrO UCKITIOYEHMS,

3) peLwwmTb 3Ty Xe cucTemy no dopmynam Kpamepa.

3 Tema 4. BekTopbl.

HaHbl BepwumHbl nvpamugpl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npu4ém Toukn A, B, C -
BEPLUNHbLI €€ OCHOBaHUS.

CpepnctBaMu BEKTOPHOM anredpbl HAWTU:

1) BEKTOPbI C HA4anoM B TOYKe B 1 KOHLIOM B OCTarbHbIX BEPLIMHAX MMPaMUbI;
2)  ANVHY 1 HanpaBnsoLLME KOCUHYChI BekTopa BC;

4 Tema 4. BekTopbl. [lponsBegeHns BEKTOpoB

[aHbl BepwunHbl nvpamugbl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npu4ém Toukm A, B, C -
BEPLUNHBLI €€ OCHOBaHWS.

CpepnctBaMu BEKTOPHOM anredpbl HAUTU:

1 cKansipHoe npousBeaeHne BeKTopoB BC n  BQ;

)
2)  yron ¢ mexay pé6bpamn BC u BQ:;
3)  BeKTOpHOe Mpou3BeaeHue BekTopoB BC U BA;
4)  nnowaab OCHOBaHWS MMPaMUIbI;
5)  00BbEM nupamuapl.
5 Tema 5. MeTog KoopAMHAT Ha NIOCKOCTM

TpeyronsHuk ABC 3agaH ceovmu BeplinmHamu: A(5,7);B(8,4)C(3,—3).

Havitu gnvny BeicoThl h, npoBeaéHHoM n3 BepLumHbl C.

6 Tema 6. Mpsimas Ha NNocKocTw.




TpeyronsHuk ABC 3agaH csoumm BeplumHamu: A(5,7);B(8,4)C(3,—-3).
Hantn: 1) ypaBHeHue ctopoHbl BC (B 0Tpe3kax Ha ocsx),

2) ypaBHeHue cTopoHbl BA (B obLiem Buae),

3) yron ¢ mexay ctopoHamu BC v BA,

4) ypaBHeHue meguaHbl BM (¢ yrnoBbiM KO3 ULMEHTOM),

5) ypaBHeHue BbicoTbl AK (C yrnoBbIM KO3 ULMEHTOM),

6) ypaBHeHue npsamon L, npoxoasiuen yepes Touky C || BA,

Tema 7. KpuBbie BTOpPOro nopsigka.

Ykasatb Tun KpI/IBOI;I BTOPOro nopsdnka, HanTKn ee napamMeTpbl, caenaTb YepTex:

@+5)? _ y?
16 9

=1.

Tema 8. lNnockocTb B NpoCcTpaHCTBE

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

Hantu:

1) ypaBHeHue nnockoctun (ABC);

2) yron f mexay npamon (AD) u nnockocTbio (ABC);

3) ypaBHeHue npsamoii (L), npoxogsawer yepes (()D L nn. (ABD);
4) yron y wmexay nnockoctbto (ABC) n nnockocTbio (ABD);

5) ypaBHeHue nnockoctu (Q), npoxogsen yepes(-) C || nnockoctn (ABD).

Tema 9. lNMpsimas B npocTpaHCcTBE

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

Hawtu:

1) ypaBHeHwue npsimoi (AB) B KAHOHWYECKON hOpPME;

2) ypaBHeHue npamon (R), npoxogsLlen Yepes ToukyD napannensHo (AB);

3) Tynow yron a mexay npsimbimu (AB) u (AD), T.e. a = (AB 7 AD)

10

Tema 10. BBegeHne B MaTeMaTU4eCKUM aHanNus.

log,(x—1)

Haitn obnactb onpeaeneHns pyHkumm y = o

11

Tema 10. BBeaeHne B matemaTtnyeckmn aHanus. Npegensi n HenpepbIBHOCTD.

Bblumcnutb npegerbl, He NoNb3yACb NpaBuUiiom JlonuTans:

3 X 2 2
. x°+3 . 3x“-1 . X“—x—6 . cos3x—cos4x
1) lim—; 2) lim——;3) lim ; 4) lim——————
x—1 Vx+8 X—00 5x24+2x X>—2X2+7x+10 x—0  Xxsin3x

12

Tema 10. BBeaeHne B matemaTtuyeckun aHanus. Npegensl n HenpepbIBHOCTD.

Hawitu Toukn paspbiBa yHKUMK. MOCTpOUTL YepTeX.




X, x< =2
y=14—-x% -2<x<0.
4 —x, x>0

13

Tema 11. OuddepeHumnanbHoe ncumcrneHme OyHKLUUM ogHOMN NepemMeHHON.

Monb3ysack dopmynamu guddepeHUNpoBaHUs, HaUTN NPOU3BOAHbIE CreayoLLX OYHKLWIA:

cos x
1)y=m;2).y= 4cos x;3).y = eVi9%;4)y = x2,/1 — x2.

14

Tema 12. NMpumeHeHne audcdepeHUnanbLHOro UCYNCIIEHUS.

HawnTtu npegensl, ucnone3sys npasuno Jlonurans:

. 1+4x—x* . 1-cos2x
1. lim—————; 2. lim ;

X000 X+3x2+2x4’ x50 1-cos3x’

3. lim Zonx 4. lim(x+1) e

x—+0 Insin 5x’ X—00

15

Tema 12. NMpumeHeHne audcepeHUnanbLHOro UCUNCIIEHUS.

Hait uHTepsBans MOHOTOHHOCTU M 9KCTPEMYMbl oyHKUMM ¥ = x3 — 3x2 — 9x — 12

16

Tema 12. NMpumeHeHne auddepeHUnanbLHOro NCYUCIEHUS.
Haitu HanGonbLuiee 1 HavMeHbluee 3HadeHne yHkuun v = x3 — 3x? —9x + 35 Ha oTpeske

[-4; 4].

17

Tema 13. DyHKLUN ABYX U HECKOJNbKUX NepeMeHHbIX. YacTHble Npou3BoAaHbIe.
0z

z=1InZ%  [okasaTb, 4To
Yy ’ ox

0z _
-x+5-y—0.

18

Tema 13. DyHKLMN ABYX U HECKOJNbKUX NepeMeHHbIX. Ipon3BoaHasa No HanpaBfEeHUIO U TPaaUEHT.

. a 1 I - 2
Haittn gradu w a—’l‘ B Touke My (1;;—1), ecnm | = OM,, u =27+xz.

19

Tema 14. dkcTpemMyM PYHKLNN HECKOJIbKUX NepeMeHHbIX.

Haitu akcTpeMymbl QYHKUMKM  z = 2x — 2y — x2 — Y2,

20

Tema 14. dkcTpemMyM PYHKLNN HECKOJIbKUX NepeMeHHbIX.

HaiiTn HauGornbluee N HauMeHbLlee 3Ha4YeHUs OYHKUMU  z = x2 + 2y2 + 1 B 3aMKHyTOM o6racTy,
orpaHn4eHHoi ocamu 0x, Oy n npsiMon x+y=3.

21

Tema 15. HeonpepeneHHbIN MHTErpan v ero BblYUCIIeHNe.

Bbuvicnnte nHterpan: [ (x* + e*)dx

22

Tema 16. OCHOBHbIe Knaccbl UHTErpupyeMbix (pyHKLUN

earctg(x)

dx;  2.f(x+ De*dx; 3. 2x+3

Bbmennte: 1. e

1+x2

23

Tema 17. OnpeaeneHHbIn UHTerpan. HecobcTBeHHbIe MHTErpanbil.

2
Bblumcnuts [ Inx dx

24

Tema 18. NMpunoxeHusi onpeaeneHHOro UHTerpana.
BbiumcnuTs nnowane urypbl, orpaHUYeHHON NMHUAMU
y=(x—-1)2uny=5-—x2

25

Tema 20. OQudcpepeHumnanbHble ypaBHEHUS NepBOro nopsiaka.




Haitu o6wwuin naterpan ypasHenust ydx + (1 + x2)dy = 0.

26 Tema 20. OuddbepeHunanbHbIe ypaBHEHUA NEePBOro nopsiaka.
Hantn pelwleHve ypaBHeHus: y' — %y = x yOooBneTBopsoLlee HaYasbHbIM YCIIOBUSAM V]g=r =2

27 Tema 21. OuddepeHumanbHbie ypaBHEHUSA BTOPOro nopsigka.

Haiiti yactHoe pelueHue ypasHeHus (1 + x2)y” — 2xy’ = 0, yooBneTeopstoLLee HadyarnbHbIM YCIIoBUAM

y|x=1 = 0; y,|x=1 =1
28 Tema 22. JlnHenHble audbepeHuManbHble ypaBHEHUS BTOPOro nopsaka.

Haintn yacTHoe pelleHve ypaBHEHWS, YOOBNETBOPSOLLEE YKa3aHHbIM HadYanbHbIM ycroBusam: — y” — 5y' +

4y=0, Yly0=5 yli0=8
29 Tema 22. JlnHenHble audbepeHUManbHble ypaBHEHUS BTOPOro nopsaka.

Hawntu obuyee peweHune ypasHeHus  y" — 3y’ + 2y = (34 — 12x)e™™ .
30 Tema 23. YncnoBble psagbl.

. ! 120 3! !

WceneposaTh cxoaMMocTb psiaa Zn=12—3 =S+ttt :—3+. .
31 Tema 23. Yucnosble paabl.

WccrnenoBaTh CX0QMMOCTb psiaa Z,‘le(—l)”‘lmslfzz) = “173 - “TT4+. A (=Dt mflnfzz)f .
32 Tema 24. ®DyHKUMNOHaNbHbIE psAbl

HawTtun uHtepsan v paguyc cxoguMocTu psga

i ! L S "+
Jn(n + DY T3 T T T eyt T
n=

33 Tema 24. dDyHKUMNOHaNbHbIE psAbl

1-e=**

x2

Pa3noxutb B pag pyHKUMO y =
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