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1 BBEQEHUE K PABOYEW NPOrPAMME AUCLMUMNIIUHbI

1.1 Uenb aucuunnuubl: CchopmmnpoBaTb KOMNeTeHUMM obyyaroulerocs B o6nacTn Ucnosnb30BaHNs OCHOBHbIX
MaTeMaTMyeCKUX 3aKOHOMEPHOCTEN U NMPUMEHEHUS MaTeMaTUYECKUX Mogernen B nNpodecCuoHanbLHOM AesATENbHOCTY.
Tawke cnocobcTBoBaTb (HOPMMPOBAHUIO KOMNETEHUWA, ANS YCNELHOro OBfadeHUsi KOTOPbIMM HEOBXOAMMO yMeHue
TNIOMMYECKM MbICITUTb Y FPaMOTHO M3naratb CBOU MbICIN.

1.2 3agauv gucuUMNuHLI:

* O3HaKOMUTb CTYEHTOB C OCHOBaMM MaTeMaTU4eCKMX 3HaHWA, HEOOXOAMMBIX OJ15 PEeLLEHNST TEOPETUYECKNX U
npyKnagHbix 3a4ad B pasnnyHbix o0bnactsax AesTenbHoCTy;

* Bocnutatbe abcTpakTHOE NOrMYecKoe MbilfIEHNE U YMEHNE CTPOro uanaratb CBOU MbICIN;

* [MpnBUTL CTyAEHTaM OCHOBHbIE HaBbIKM UCMOJIb30BAHNS Y4E€OHON 1 CNpaBOYHOM NUTEpaTypbl MO MaTteMaTuke,
a Takke Mo AMCUUNIMHaM, B KOTOPbIX MPUMEHSAIOTCSA MaTeMaTUYECKNE METOAbI;

* MoaroToBUTL CTYAEHTOB K MPAKTUYECKOMY NPUMEHEHNIO MOMYY€EHHbIX 3HAHWI;

1.3 TpeboBaHuA kK NpeaBap1UTeNbHOW NOArOTOBKEe oGy4arowerocs:
MpenBapuTensHas NOAroToBKa NpeanonaraeT co3gaHne OCHOBbI ANst (HOPMUPOBAHMS KOMMNETEHLIMIA, YKasaHHbIX
B N. 2, NPWU U3Y4EHUU OUCLUMINH:

OvcumnnuHa 6asupyeTcst Ha KoMMNeTeHUMAX, CPOPMMPOBaHHbLIX Ha NpeabliayLeM ypoBHe obpa3oBaHuUsi

2 KOMMNETEHUMU OBYYAKOLLErocsAa, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA ANCLUNNITUHDI

OlK-1: Cnoco6eH pewaTb BONPOChI NPO(ecCMoHanbHOM AeATeNbHOCTU Ha OCHOBE eCTEeCTBEHHOHAYUHbIX U
o6LeMHXeHepHbIX 3HaHUW, MeTO40B MaTeMaTM4YeCKOro aHanusa U MogenupoBaHus

3HaTb: OCHOBHbIE MOHATUS, METOAbI U anropuTtMbl BCEX U3y4aeMblX pa3gesnioB MmaTtemMmaTukmn

YmeTb: ncnonb3oBaTtb MaTtemMmaTtun4yeckme mMmoaenu, npuMeHaemMble npun KOHCTpYynpoBaHUU NPOMbILLNIEHHO
XyAOXXECTBEHHbIX n3genvn.

BnapeTtb: MaTematmyeckumy meTogamMu pacdeta v aHanvmsa mogernen npu KOHCTpYynpoBaHnUu n3genuvn.

OlK-8: CnocobeH ucnonb3oBarb aHanNMTM4YeCcKMe MoAenu Npyu pacyeTe TEXHONOrM4YeCKUX napamMeTpoB,
napamMeTpoB CTPYKTYpbl, CBOMCTB Xy[0XEeCTBEHHbIX MaTepuaroB U XyA0KeCTBEHHO-NPOMbILWEHHbIX 06 bEKTOB
3HaTtb: 6asoBble anropuMTMbl M METOAbl pacyeTa TEeXHOMOrMYEeCKMX MNapamMeTpoB MpU MNPOM3BOACTBE W3AENui
XY[I0XKECTBEHHOIO U XY[40XECTBEHHO-MPOMbILLIIEHHOTO Ha3HaYeHMs1.
YMeTb: MoAepHM3npoBaTb M TpaHCOPMMPOBaTL CYyLLECTBYHOLUME MeTOAbl aHanu3a M pacyeTa TEXHONOTMMYECKUX
napaMmeTpoB.
BnageTb: MeTogamMuM U MeToAMKaMM aHanu3a, pacdetra M MOOENMPOBaHUS TEXHOJNOMMYECKMX MPOLLECCOB MpU
NpoV3BOACTBE U3ENNI Xy[J0XKECTBEHHOIO U Xy OXECTBEHHO-NPOMbILLITEHHOr0 Ha3HaYEeHus.

3 PE3YJIbTATbI OBYYEHUA NO ANCLUMUNININHE
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Pasgen 1. OcHoBbI NHeHoON anrebpbl

Tema 1. Matpuubl wn onpegenuTenu.
Matpuubl. Ceonctea matpuy,. [encTteus
Hag maTtpuuamu. Onpegenutenu. CBonCTBa

onpegenuTenen. Cnocobbl noacyeta 1 1 10
onpegenuTenen.

MpakTudeckne  3aHaTua:[encreust  Hag

maTpuuamm.Crnocobbl noacyeta

onpegenutenen. (PelueHne 3agay) 1 0
Tema 2. Cucrtemsl TNIMHENHbIX

anrebpanyeckmx ypaBHEHUN. Cucremsl

Tpex JIMHEWHbLIX YpPaBHEHUW C Tpewms
HenseecTHbIMK, hopMynbl Kpamepa, metoa
NMOMHOrO UCKMIOYEHNS. 1 1 12 un
MpakTnyeckne 3aHaTnA:PeweHne cucrem
NVHENHbIX  anrebpanyecknx  ypaBHEHUN
METOOOM  MOfIHOTO  MCKIMKOYEHUd, Mo
dopmynam Kpamepa. (PelwleHne 3agad)




Pasgen 2. Bektopbl

Tema 3. Bektopbl.OnpegeneHne BekTopa.
PaBeHcTBO BekTOpoB. KomnuHeapHble WU
KOMMaHapHble BEKTOPbI. JInHenHble
onepaumm Hag BekTopamu. [Mpoekuun
BEKTOpa Ha Ocu KoopamHaT. 3anuck BeKTopa
B hopme npoekuuit. basuc.

MpakTnyeckne 3aHATUSA: JINHENHbIE
onepauum Hag Bektopamu. (PeweHue
3agavy)

Tema 4. lMpovsBedeHNss  BEKTOPOB.
lMpousBedeHNss BEKTOPOB, 3afdaHHbIX B
dopme npoekuun. CkansapHoe, cMellaHHoe
W BEKTOpPHOE nNpou3BedeHUs BEKTOPOB.
Onpegenenne, ceolicTBa.

MpakTnyeckme 3aHaTusA:NprumeHeHne
CKanspHoro, CMELLaHHOMO W BEKTOPHOro
Nnpou3BeaeHNs BEKTOPOB AN  peLUeHus
npuknagHbix 3agad. (Pewenve 3agay)

Pasgen 3. AHanuTuyeckasi reoMeTpusi Ha
MIOCKOCTH

Tema 5. MeTog KoopauHaT Ha NSIOCKOCTM.
Cuctembl  koopaOMHAT  Ha  MOCKOCTW,
OCHOBHble  3agauyw. MpeobpasoBaHus
CUCTeM KOOpAMHaT.

MpakTudeckne 3aHaTus: [lepexogbl B
cuctemax koopamHar.(PelueHne 3agay)

Tema 6. lNpaAmasn Ha NNOCKOCTU.

OcCHOBHbI€ ypaBHEHUS NPSIMON. YTon mexay
npsamMbiMU.  YcnoBua napannenbHOCTU U
nepneHaukynsapHOCTU NPAMbIX.
Mpaktnyeckne  3anatma:  lNpumeHeHne
OCHOBHbIX YpaBHEHU NPSMON ANS peLleHns
3apad. (Pewenne 3agay)
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Tema 7. KpuBble BTOPOro nopsiaka.
OkpyxHoCTb, annunc, rmnepbona, napabona,
MX  KaHOHWYECKME  YpPaBHEHUS,  rpachuKu.
CeoiictBa. OOLLee ypaBHEHME KPUBOW BTOPOrO
nopsiaka.

MpakTnyeckne 3aHATUS: MocTpoeHune
pasnu4YHbIX  KPMBLIX ~ BTOPOro  Mopsaka,
HaxoxgeHne wux napameTtpoB. (PeweHue
3agay)

Pasgen 4. AHanuTudeckas reomeTpusi B
NpOCTpaHCTBe
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Tema 8. NnNockocTb B MPOCTPaAHCTBE.
KoopamHatbl B npocTpaHctee. [lnockocTb B
npocTpaHcTBe. YpaBHeHus MroCKOCTH,
npoxogsLuen yepes OaHHyt0 TOYKY
nepneHgnKynsapHo OaHHOMY BEKTOPY,
ypaBHEHME NITOCKOCTW, NPOXOASALLEN Yepe3 TpU
OaHHbIE TOYKM, O6LLee ypaBHEHME.
MpakTnyeckme 3aHATUSA: MprmeHeHne
YpaBHEHWU MIIOCKOCTU ON pelueHus 3apad.
(PelseHue 3anay)

Tema 9. lNpsmMasda B NpocTpaHCTBe.

Mpsamas B  NPOCTpPaHCTBE  KakK  fMHUSA
nepeceyeHnsa nnockocten. KaHoHuueckue wn
napameTpuyeckue ypaBHEHUS NPSAMOWN.
YpaBHeHus npsAmon, npoxosdillen yepes Ose
3afjaHHble Toudku. [lpsiMass M MNOCKOCTbL B
NpOoCTpaHCcTBe.

MpakTnyeckme 3aHATUSA: MpumMeHeHne
YPaBHEHUA MPSAMOM B NPOCTPAHCTBE AN
pelwieHns 3agad. (PelweHue 3apnay)
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Pasgen 5. OuddepeHumnansHoe ncHUCNeEHne
dyHKLMN OOHON NepeMeHHOoM

Tema 10. BegeHne B MaremaTUyeckumn
aHanms.

MoHsaTne nocnepoBaTenbHOCTU. OCHOBHbIE
noHATUS O dyHKuMn. BeegeHne B aHanus
dYHKUMN  OfHOM nepeMeHHoW. BeckoHeyHo
Manble 1 O6eckoHe4YHOo OonbluMe BEenUYUHBbI.
Mpepen dyHkumK. [paBuna BblMUCNEHUS
npenenos. 3amevaTenbHble npegensi.
HenpepbIBHOCTL PYHKUMK. CaolicTBa
HenpepbIBHbIX PYHKLNNA.

MpakTnyeckne 3aHATUS: Bbluncnexne
npenenos yHKUuN.MiccnegosaHne  pyHKUUK
Ha HenpepbIBHOCTb, MOMCK TOYEeK pa3spbiBa.
(PelueHve 3anay)

Tema 11. OdudbdepeHumanbHoe wncdmMcneHne
dYHKUUN OOHON NepeMeEHHON.

Onpepenexne Npon3BOOHOM " ee
reomeTpudecknin CMbIC. Mpasuna
anddepeHUnpoBaHnS. Tabnuua
NPOWN3BOAHbIX. MpownseogHasi CITOXKHOM
dyHKuMn. [Mpon3BoaHblE BbICLLUMX MOPSOKOB.
Onpegenexue, npasumo BbIYMCIEHNS.
Onpegenenve  guddepeHumana w  ero
reomeTpuyeckuin  cmbicn.  MHBapuaHTHOCTb
dopm nepBoro anddepeHumnana.
OunddepeHumansl BbICLUMX NnopsaaKoB.
MpunoxeHne Kk NPUBIMKEHHBLIM BbIYUCIEHNSIM.
MpakTnyeckne 3aHATUA: Bbluncnexue
NPon3BOAHbLIX PYHKUUA. MpumeHeHne
anddepeHumana yHKUMKN K NpubnmkeHHbIM
BbluMcneHnsam. (PelieHve 3agay)
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Tema 12. lNMpumeHeHne anddepeHLnansLHOro
WCYMCIIEHUS.

OcHoBHble  TeopeMbl  AMddepeHLMANBHOIO
ucuncnenus. [pasuno Jlonutana wu  ero
NpUMeHeHne K pacKpbITUIO
HeonpeaeneHHocTen. MiccrnegoBaHue yHKUUK
no nepeoM WM  BTOPOM  MNPOM3BOLHOWN:
MOHOTOHHOCTb dyHKUUMN, 3KCTPEMYMBbI
dyHKUMM  (HeobxoguMmble U OOCTaTOYHbIE
ycnoeusi). YCroBus BbIMYKNOCTK, BOrHYTOCTH,
TOYKM nepernda n acuMNTOTbI MIIOCKON KPUBOWA.
MpakTudeckne 3aHATMSA: NMpuMeHeHne npaBun
Jlonutana gna  BblMUCREHWS  Mpegenos
dYHKUMRA. MonHoe nccnegosaHne "
noctpoexHve rpadmkoB cyHkunn. (PewweHue
3agad)

14
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Utoro B cemecTpe (Ha kypce ans 3A0)

17

17

145,75

KoHcynbTaummn n npoMexyToyHasi aTTectaums
(Baver)

0,25




Pasgen 6. ®yHKUNN HECKOMbKNX NepeMeHHbIX

Tema 13. ®yHKUMM [OBYX W HECKOMbKUX
nepemMeHHbIX.

OcHoBHble onpeaeneHns. MpupalleHne
dyHKUMKU. YacTHble NPOU3BOAHbIE, YacTHbIE U
nonHeli  gudpdbepeHuman  yHKUMN  MHOMMX
nepemMeHHbIX.

MpakTnyeckme 3aHATUSA: BblucneHne 4acTHbIX
Npou3BOAHbIX PYHKUMIA. MMpuMeHeHne NonHoro
anddepeHumana YHKLUNA MHOMMX
nepemMeHHbIX Afs  peleHns NpakTU4ecknx
3agay. (Pewenune 3agay)

Tema 14. O3kcTpemymbl yHKUMW OBYX U
HECKOMbKNX NEPEMEHHbIX.

OcHoBHble  MOHATUS. Heobxognmeble [
AOCTaToYHble ycnosus CYLLIECTBOBaHUSA
3KCTpEMYyMA PYHKLMN MHOMMX MEPEMEHHbIX.
MpakTnyeckme 3aHATUSA:HaxoxaeHne
3KCTPEMYMOB (OYHKLUMA MHOMMX MNEPEMEHHbIX
(Pewwenne 3agay)

Paspgen 7. HeonpeneneHHbin nHTerpan

Tema 15. HeonpegeneHHbin vHTErpan u ero
BblYMCIEHNE.

lMepBooGpa3sHas 1 HeonpeneneHHbIN NHTerpan.
CgoiicTBa nepBoobpasHoON. CeoiictBa
HeonpeaeneHHoro nHTerpana, BolTekatoLwme n3
onpegenennsa. JinHenHble ceoncTeBa. Tabnuua
WHTErparos.

MpakTndeckne 3aHAaTUS: [ IpMeHeHne Tabnuubl
ONsl  BbIYMCINEHUS MPOCTENLUMX MWHTErpasnos.
(Peluenne 3agay)

Tema 16. OCHOBHble Knaccbl MHTErpUpyeMbix
dyHKLMRA,

OcHOBHble MeToAbl WHTErpupoBaHusA: MeToA
3aMeHbl NepeMeHHON, MeToq MHTErpMpoBaHus
no  YyactaMm, MeTod  pasfoXeHns  Ha
npoctenwme. CTaHgapTHbIE 3aMeHbI.
MpakTnyeckme 3aHATuA: MNprmeHeHne meToda
3aMeHbl NEepeMeHHOWN, WHTerpMpoBaHus Mo
YacTaAM 1 MeToAa PasfoKeHUs Ha npocTenme
ans BblYNCIEHNS HeonpeaeneHHbIX
uHterpanos (PelueHve 3agay)

Paszgen 8. OnpepeneHHbI nHTerpan

Tema 17. OnpegerneHHbIv uHTerpar.
HecobcTBEHHbIE MHTErpansbl.

Onpepnenenne onpegeneHHoro nHTerpana, ero
CBOWCTBA. JInHelnHble CBOWCTBa
onpedeneHHoro uHterpana. MWHTerpan c
nepemMeHHbIM BepxHUM npegernom. dopmyna
HbloToHa — JlenbHunua. MeTtodpbl BblMUCNEHMUS
onpepeneHHoro wuHrterpana. HecobCcTBeHHbIe
MHTerpansl.

MpakTuyeckme 3aHATUS: Bbiuncnexne
onpegeneHHoro nHTerpana.(PeweHne 3agay)

11
11 mn
12
12 70
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Tema 18. TlpunoxeHus onpeneneHHoro
WHTerpana.

MpunoxeHus onpegeneHHoro wuHTerpana K
3afja4yaM reoMeTpuu: BblYUCHEHWE nrowanen
nnockux curyp, oObEMOB Ten MNepeMeHHOro
ceyeHusi. Obbem Tena BpalleHus.
MpakTuyeckme 3aHATUSA: MpumeHeHne
OMNpedeneHHoro WuHTerpana Ans  peweHus
npakTnyecknx 3agad. (Pewenune 3agay)

Pasgen 9. dnddepeHumnansHble ypaBHEHNSA U
psagbl

10
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Tema 19. YucnoBble MHOXeCTBa, OCHOBHbIE
BUAbl. MHOXEeCTBO  KOMMMEKCHbIX  4YuUcen,
JEeNCTBUS C KOMMMEKCHbIMK Y1CnamMu.

Tema 20. [OudpepeHumanbHble ypaBHEHWUA
nepBoro nopsigka.

Onpepenexne andepeHumansHoro
ypaBHeHusa nepsoro nopsigka. OnpepeneHue
peweHuns. HavanbHble ycnoeus. OCHOBHblE
BUAbI andepeHumanbHbIX YpaBHEHUI:

ypaBHeHust c pa3geneHHbIMK 7
pa3gensarWnMmncs NEPEMEHHBIMN, JFIMHENHbIE,
OAHOPOAHbIE.

MpakTnyeckne 3aHATUS: Pewenne

andepeHUmaneHbIX  YypaBHEHUA  NepPBOro
nopsaka.(PeweHve 3agay)

Tema 21. [OudpepeHumnanbHble ypaBHEHWUA
BTOPOro nopsigka.

Onpepenenne andepeHumansHoro
ypaBHeHusa BToporo nopsgka. Onpepenexuve
peweHnda. HavanbHble ycrnosus. Teopema
CyLLEeCTBOBaHUA U €OUHCTBEHHOCTU pPELLEHUS.
Cnyyan, gonyckarowme NoHMXeHNsa nopsigka.

MpakTnyeckne 3aHATUS: PeweHne
anddepeHunaneHbIX  ypaBHEHU  BTOPOro
nopsiaka, JonyckarLmx MOHWXEHNE

nopsgka.(PeweHune 3agay)
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Tema 22. JlnHenHble AgnddepeHumansHble
ypaBHEHWs1 BTOPOro nopsiaka.

JInHenHble opHOpOOHbIE W HEOQHOPOAHbIE
anddepeHumanbHble  ypaBHEHUS  BTOPOro
nopsaka. TeopemMbl O CBOWCTBAX peLUEHUN.
Teopembl 00 oOwlem pelieHun. YpaBHEHUS
BTOPOro nopsigka ¢ NMOCTOSAHHBIMU
KoahdpuumeHTammn. Metoa peLleHnsa NMHENHbIX
OOHOPOAHbBIX U HEOAHOPOAHbLIX YPaBHEHUN C
NOCTOSAHHBbIMU KO3 ULIMEHTAMM.
MpakTndeckne 3aHAaTUNA: PelleHne nMHENHbIX
andpdepeHumanbHbiX  ypaBHEHUM  BTOPOro
nopsgka C MNOCTOAHHBbIMK KO3 MLNMEHTAMM
(Pelenne 3agay)

11




Tema 23. Yncnosble pagbl.

Onpepenenne YMCNOBOro psga.
Heobxoanmbin NpU3Hak CXOAUMOCTMW.
Mpaeuna pencteua ¢ psigamn. Psgbl ¢
NONoOXUTENbHbIMK  YnieHamu.  [MpusHaku
CXOAMMOCTU.  3HaKonepeMeHHble  psabl.
Teopema JNlen6bHunua ans
3HaKo4YepeayrLNXCst pSOoB.

MpakTnyeckne 3aHaTUSA: MccnegoBaHne Ha
CXOOUMOCTb 3HaKOMOMNMOXNTENbHbIX
uncnosbix psgoB.llpyMeHeHne Teopembl
JNlenbumuya ans ncernegoBaHns
3HaKOYEPEAYIOLLMXCA PSAOB HA CXOOUMOCTb
(PelieHuve 3agay)

Tema 24. dyHKUMOHANbHbLIE PAabI.

CteneHHble pagbl. Onpepenexne
crtenenHoro psga. O6nacTe CxoguMMocTu
cteneHHoro paga. Teopema Abensa. Paguyc

N UHTEpPBarn CXoaUMOCTU.
Pagel Tennopa n MaknopeHa. 2 1 11 un

MpakTnyeckne
paguyca u

3aga4)

WHTepBana
cTeneHHoro psiga. PasnoxeHve dyHKUuK B
pan Tewnnopa

HaxoxneHus
CXOANMOCTH

3aHATUA!

n MaknopeHa.(PelweHne

Wtoro B cemecTpe (Ha kypce ans 3A0) 17 17

119

KoHcynbTaumm 1 NpomexyTovHas

2,5 24,5

atTectauusa (Ok3ameH)

Bcero koHTakTHasa pabota u CP no

70,75 289,25

AUCLMNIIUHE

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcosoe npoekTnposaHne y‘-leGHbIM nrnaHoM He nNnpeanyCMOTpeHo

5. ®OH[} OLLEHOYHbIX CPEACTB AN NPOBEAEHUA MPOMEXYTOYHOMN ATTECTALIUMU

5.1 OnncaHue nokasarenen, KpUTepUeB U CUCTEMbl OLLleHMBaHUA pe3yfibTaToB 06y4eHUs
5.1.1 NokaszaTenu oueHNBaHuA

Koga HanmeHoBaHue oLeHO4YHOro
MokasaTenu oueHMBaHUSA pe3ynbTaToB 0by4eHns
KoMMeTeHummn cpenctea
dopmynmpyeT U o6bACHAET OCHOBHbIE MOHSATUS, 3aKOHbI, TEOpPEMbI
aan:) )M/Tmily” MeTOoabl M3yvaeMmbiX pas3aernos MaTe’MaTVIKVI , P '|Bonpoce! ATA yerHoro
P A Yo pasA ) cobecenoBaHus
PewaeTr tunosble 3agauv n npumepbl n CHOBHbIM UN3y4aeMbIM
OriK-1 © san P P ° o e Bonpockl ansa TectnpoBaHus
pasgenam MaTemMaTukm
o [MpakTnKo-OpneHTMpoBaHHbIE
O6bACHseT B3aMMOCBHA3b OCHOBHbIX MaTemMaTuveckux mopenen u sanaHns
METOOO0B U UX 3HAYEHME NPU peLleHnn NpakTuyecknx 3agay
dopmynmpyeT 1 MNOHMMaeT OCHOBHble MOHATUA W MeToAbl
aHanuMTMyeckom W auddepeHumansHOW  reoMeTpuu, NIMHENHON
anrebpbl, MaTemMaTM4yeckoro adanuMsa, Teopuum BEpPOSTHOCTEN U
mMaTtemaTM4yecko  cTaTUCTMku, pabotaeT C  Marematuveckum |Bonpocol ans YCTHOrO
annapaTtoM, MCNofb3yeMOM B crieumarnbHbIX Kypcax cobecenoBaHus
OrlK-8 PeluaeT TMnoBble 3afauun ¢ JOBeAEHUEM pelleHus 4o npuemnemoro (Bonpockl Ans TecTMpoBaHus

pesynbTata (uuMcna, dopmynbl, rpadwuka), B TOM u4ucne C
ncnonb3oBaHnem 6a30BbIX MaTeMaTMyYeCKMX NakeToB U Nporpamm

Bocnpov3BoauT Te OeicTBUS, KOTopble MPOU3BOAATCA B pearnbHOM
MaTemMaTM4YeckoM MCCreaoBaHnM npu MoAernMpoBaHUM MPOLLECCOB U
Nnpou3BO/ACTB.

MpaKkTUKO-OpUEHTUPOBAHHbIE
3apaHus




5.1.2 Cuctema n KpuTepum oLeHUBaHuA

Kputepuun oueHnBaH1s cpOpMUPOBAHHOCTU KOMMETEHLMM

LLikana oueHmBaHmA
YcTHoe cobecenoBaHne MucbMeHHas paboTa

MonHbIA, uncYepnbiBalOLWMA OTBET, SBHO
OEMOHCTpUpYOLWUN rnybokoe noHUMaHue
npegMeTa W LWUPOKY 3pyauumio B
5 (oTnn4Ho) oueHmBaemon obnactn. Kputuyeckun,
OpUrMHarnbHbIN NoAXoa K Marepuany.
YuntbiBaloTCc Oannbl, HaKOMMeHHble B
TeyeHne cemecTpa.

OTtBeT MOSHbIN, OCHOBaHHbIN Ha
npopaboTtke BCEX o6sa3aTenbHbIX
WUCTOYHMKOB MHopmaumn. [llogxon K
4 (xopoLuo) matepuany OTBETCTBEHHbIN, HO

CTaHOapTHbIN.
YuntbiBaoTca 6annbl, HakoMneHHble B
TeyeHue cemecTpa.

OtBer BOCnpom3sBognUT B OCHOBHOM TOJ1bKO

NEKUNOHHbIE mMaTtepuarsl, Oe3
CaMOoCTOATENbHON paboTbl c
pekoMeHO0BaHHOM nutepartypom.

[leMOHCTpupyeT noHMMaHWe npegmeta B
uenom, 6e3 yrnybneHna B geTanw.
MpucyTCTBYIOT CyLLECTBEHHBIE OLIMOKN UNn
npobGenbl B 3HAHWSAX NO HEKOTOPLIM TEMaM.
YuuTtblBaoTcs Oannbl, HaKOMMeHHble B
TeyeHue cemecTpa.

3 (ynosneTBopuTENbLHO)

HecnocobGHocTb oTBETUTL Ha Bomnpoc 6e3

nomMmoLuun 9K3amMeHaTopa. HesHaHne
3Ha4YnUTENbLHOMN vYactu npuHUnnuanbHO
2 (Heyﬂ,OBﬂeTBOpMTeﬂbHO) BaXXHbIX 3NIeMeHTOB ANCUMNNINHDI.

MHoroumcneHHble rpybbie owmnobKu.
He yuntbiBaloTCcs 6annbl, HakonmeHHble B
TeyeHue cemecTpa.

[leMOoHCTpUpyeT noHMMaHue npeaMeTa B
uenom, 6e3 yrnyGneHusi B Aetanu.
YuuTbiBaloTcs Gannbl, HaKoOMfeHHble B
TeYeHne cemecTpa

3a4yTeHo

HecnocobHocTe 0TBETUTL Ha BOmpoc 6e3
MOMOLLM 3K3ameHaropa. HesHaHue
3HAUMTENbHOM  YacTU  MPUHUMNMANbHO
He 3a4teHo BaXHbIX 3NeMeHTOB OVNCLUMNINHBI.
MHoroumcneHHble rpyobie owmnoKu.

He yuuTbiBatoTCS HGannbl, HakomnmneHHble B
TeyeHune cemecTpa.

5.2 TunoBble KOHTPOSbHbIE 3aAaHUA UITU UHble MaTepuarnbl, Heo6XxoAnMbIe ANA OLEHKU 3HaHUW, Yy MEHUN,
HaBbIKOB U (UNK) onbiTa AEeATENIbHOCTH
5.2.1 NepeyeHb KOHTPONbHbIX BONPOCOB

Ne n/n | $dopmMynMpoBKM BOMPOCOB

Cemectp 1

[MpyMeHeHe NOHATMA NPOM3BOAHON N8 UCCNEeA0BaHNS CBONCTB (DYHKLUN:
- BO3pacTaHne n yobiBaHue,

- TOYKM IKCTPEMYMA,

- BbINYKINOCTb M BOrHYTOCTb €€ rpadmka,

- TOYkn nepernba rpacuka,

- acMMnTOoThl (BEPTUKASbHbIE U HAKIMOHHbIE)

Mpasuno Jlonutansa ansa packpbITua HeonpeaenéHHocTen

Teopembl Ponnga u JlarpaHxa, nx reoMeTpuyeckuin CMbicri

MpousBogHble 1 auddpepeHLymarnbl  BbICLUMX NMOPSAKOB

(620 E-NN VR V]

OuddepeHuman yHKUMK, €ro reoMeTPU4EeCcKUin CMbICI




MponsBogHas, eé onpeaeneHne, reoOMeTPUYECcKUii U MeXaHNYeCKUi CMbICH, NpaBua Bbl4UCIIEHNS

Mpenen dyHkumn. Teopembl 0 npeaenax. PackpbiTve HeonpegenéHHocTeN

6
7
8 Yron Mexay npsiMor U NAIOCKOCTbIO, YCNIOBUS UX NapannenbHOCTU 1 NeprneHanKynsapHOCTH
9 Mpsimasa B npocTpaHCTBE, pasnuyHble BUAbl €€ 3aaaHns

10 |Yron Mexay NiocKoCTAMU, YCIIOBUS UX NaparnneibHOCTU U NeprneHanKynspHOCTU

11 [MnockoCTb B MPOCTPaHCTBE, pasnuyHbie BUAbLI €€ ypaBHEeHUs

KpuBble BTOporo nopsiaka (OKpyXHOCTb, annunc, runepbona, napabona), nx KAHOHMYECKUe ypaBHEHNS,
CBOWCTBA, YepTEX

13 |Yron mexay npsiMbiMU, YCNOBUS UX NapanmnenbHOCTU 1 NEPNeHaNKYNspHOCTM

14 MpsiMas Ha NIOCKOCTM, pa3nuyHbie BUAbI €€ ypaBHEHUS

15 BekTopbl B reOMeTpu4eckon 1 koopanHaTHown opme (CBOMCTBA 1 AENCTBUS)

dopmynbl Kpamepa. PewweHne cuctem nuHenHblx ypaBHeHnn metogom [raycca (nocnegoBaTenbHbIX
VCKIIOYEHNI)

17 CucTemMbl NMMHENHBbIX ypaBHEHWA. OCHOBHbIE NOHATUA. MaTpuyHasa 3anmcb

18 Onpegenutenu. MuHopsl n anrebpaunyeckune gononHeHusi. CBoncTea.

19 Matpuupl. Onpegenexune. Knaccndpmkaums. Jenctensa Hag matpuuamu.

Cemectp 2

20 Psagbl Tennopa n MaknopeHa

21 CrteneHHon psag (onpegenexHne, obnacTte U paguyc cxognumocTn)

22 Mpu3Hakn cxoguMOCTN NONOXMUTENbHbBIX U 3HaKo4epeaywLwnxcd paaos, abcontoTHas cxoauMocTb

23 Yucnosble pagpl (onpeaeneHne, CBOMCTBa, HEOBXOAMMbIN NMPU3HAK CXOAUMOCTH)

24 JInHeHble guddepeHumnansHbie ypaBHEeHNS BTOPOro nopsgka ¢ NOCTOAHHLIMU KO3 ULUMEHTaMK

25 OndpdepeHumanbHble ypaBHEHNS BTOPOro nopsigka

OndpdepeHumansHble ypaBHEHNS NEPBOro Nopsaka, X OCHOBHbIE BUAbI (C pa3aenéHHbIMU NepeMeHHbIMU, C

26 _
pasgensiowyMmucs  nepemMeHHbIMU, NMHENnHoe, ogHopoaHoe). Obulee pelleHve 1 3agaya Kowwm

27 KomnnekcHble Yyncna, 4eNCTBUA C KOMMITEKCHbIMU YMCNaMU.

28 Bbluncnenve nnowagen nnockmx ouryp ¢ NOMOLLLIO onpeaenéHHOoro uHTerpana

OnpepenéxHblii MHTerpan ¢ nepeMeHHbIM BepXHUM npegenom, popmyna HetoToHa-JleinbHuua, metoabl

29
BbluncreHms. HecobcTBeHHbIE MHTEerpanbl.

30 OnpepenéxHbli MHTerpan (onpegenexHne, CBOMCTBA, TEOPEMa O CPeLHEM)

31 HeonpepenéHHbii nHTerpan (onpeaeneHne, CBOWCTBA, METOAbI BblYMCIEHNS)

®yHKUMKU ABYX NepeMeHHbIX (onpeaeneHne, obnacTb onpeaeneHus, cnocobbl 3agaHusi, YacTHble MPOU3BOAHbIE,

32
TOYKN SKCTpemyMa)

5.2.2 TunoBble TecToBbLIe 3agaHunA

TunoBkle TecToBble 3afaHus cogepxartcs B MNpunoxeHun k gaHHon Pri[.
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAaHHbIE 3aAaHNA (3agaun, Kencbl)

TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3agaHNs(3agaun,kencsl) cogepxatcs B MNpunoxernumn k ganHon Prij.

5.3 MeTogn4yeckme maTtepmanbl, onpegensowme npoueaypbl OLeHMBaHUA 3HaHUW, yMeHUI, BnageHui (HaBbIKOB
1 (MNK) NpaKTM4YEeCKOoro onbiTa AeATeNbHOCTH)

5.3.1 YcnoBus ponycka obyyvatrowerocsi K npomexxyTo4HOM atTecTaumm U NOpsAoK NMKBMAALUUM aKkafaeMUYecKomn
3a40/MKEHHOCTH

lMpoBegeHMe NPOMEXYTOYHOM aTTecTaumn perfaMmeHTUPOBaHO foKanbHbIM HOpMaTUBHbIM aktom CII6rYrTn
«lMonoxeHne o0 NpoBeAEHUN TEKYLLLErO KOHTPOMSI YCNEBAEMOCTU U MPOMEXYTOYHON aTTecTaumm obydarLwmxcs»

5.3.2 dopma npoBegeHNsA NPOMEXKYTOHYHOM aTTecTaumMm nNo gucumnimHe

YcTHas + lNncbmeHHas KomnbloTepHoe TecTUpoBaHue NHasa

5.3.3 Oco6eHHOCTU NpoBeAEHUA NPOMEXYTOYHOWN aTTecTauMm nNo AgucumUnnmHe

* Ha noaroToBky otBOAMTCA 45 — 60 MUHYT

* Ha OTBET No OMNeTy 1 gononHuTenbHble Bonpockl 20 — 25 MUHYT

« [NonyckaeTcsa ucnonb3oBaHue Tabnuy NPovM3BOAHbIX M HeonpedeneHHbIX WHTerpanoB B Mpouecce chayun
3K3aMeHa unu 3aveta

* NCMOMb30BaHWe BCoMoraTenlbHON nutepaTypbl (CIPaBOYHMKOB, KOHCMEKTOB U T.M.) HE NPegyCMOTPEHO




6. YHEBHO-METOOUYECKOE U UH®OPMALMOHHOE OBECNEYEHME OUCLUUNIIUHDBI
6.1 YyebHasa nutepatypa

AsTOp

3arnasue

M3pgatenbcTBO

I log n3pgaHus [

Ccblnka

6.1.1 OcHoBHasA y4yebOHasa nutepaTypa

Kpemep, H. W.,|Beicluas matematvka gns http://www.iprbooksh
MyTko, B. A., TPULLVMH, |3KOHOMUCTOB Mocksa: IOHUTU-IAHA 2017 op.ru/74953.html
nU. M., ®pugman, M.
H., Kpemep, H. LL.
MonosnH, M. B, |lpakTukym no  BbICLIEWN M M o http://www.iprbooksh
depocees, A. U. mMaTematuke B MpuMepax U ockBa. VIoCkoBCKI op.ru/50677.html
3agavax. AHanuTuyeckas ryMarnTapHeln 2016
YHUBEPCUTET
reomeTpus
Bnacos B. B.,|3agaum un ynpaxHeHus no Mockea, CapaTos: http://www.iprbooksh
Mutpoxmn  C. W, |maremaTnyeckoMy aHanusy u| WHTepHeT-YHuUBEpcuter op.ru/67393.html
MpowknHa A. B., |(anddepeHunansHbim MHdopMaLUmnoHHbIX 2017
Pognonos T. B.,|ypaBHeHusM TexHonormn (MHTYWUT),
TpywuHa O. B. BysoBckoe obpasoBaHue
YepHenko B. . Bbicwaa  maTtematuka B CankT-lNeTepbypr: 2016 http://www.iprbooksh
npumepax n 3agadax. Tom 1 MonutexHunka op.ru/59550.html
6.1.2 lononHUTenbHasa y4yeb6Haa nuTepaTtypa
Ocunosa 3. H.,|MaTtematuka. KoHTpoOrnbHble http://publish.sutd.ru/
Koponb J1. U. pabotbl 2 cne.: crnerynta 2018 tp_ext_inf_publish.ph
p?id=2018295
OenncoBa A. A, |Marematnka. KoHTponbHbIE http://publish.sutd.ru/
Koponb J1. N. 3agaHua Ne 1, 2 Cchno.: Cnerynta 2015 tp_ext_inf_publish.ph
p?id=2301
OcunoBa O.H.,|Matematnka. KoHTponbHas http://publish.sutd.ru/
Koponb J1.M. pabota 1 Chno.: Cnerynta 2018 tp_ext_inf_publish.ph
p?id=2018296
OcunoBa O.H.,|Matematnka. KoOHTpOmnbHbIe http://publish.sutd.ru/
Koponb J1.M. pabotbl 3 cne.: crierynta 2018 tp_ext_inf_publish.ph
p?id=2018294
OcwunoBa 3.H.,|Matematuka. KoOHTpOmnbHbIE http://publish.sutd.ru/
Koponb J1.. paboTtbl 4 cne.: crierynta 2018 tp_ext_inf_publish.ph
p?id=2018293

6.2 NepeyeHb npocdeccmoHanbHbIX 6a3 AaHHbIX U MH(POPMaLMOHHO-CNPABO4YHbIX CUCTEM

1. TpeHaxep No BbiCcLLEN MaTemaTuke [OnekTpoHHbIN pecypc]. URL: http://e-math.ru
2. HbopmaunoHHasn cuctema « EguHoe okHO gocTyna K obpasoBaTenibHbIM pecypcamy [OneKTpOHHbI pecypc].
URL: http://window.edu.ru
3. OnekTpoHHO-6nbnnoTedHas cuctema IPRbooks [3nekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/

6.3 NMepeyeHb NMLEH3MOHHOIO U CBOGOAHO pacnpoCcTpaHsAeMoro nporpaMMHoro obecneyeHus
MicrosoftOfficeProfessional

Microsoft Windows

6.4 OnncaHue maTtepuanbHO-TeXHUYeCkon 6a3bl, Heo6XxoAUMOWN Ans ocyLecTBeHUA o6pa3oBaTeNibHOro
npouecca no gucumnnuHe

Ayauntopus OcHaleHune

MynbTumeaninHoe obopyaoBaHue, cneunannanposaHHasa mebenb, gocka
JlekunoHHas Y A pyA H P A
ayoutopwms

Y4yebHasa ayauTtopus

CneuvanuampoBaHHasa mebenb, gocka




Mpunoxenne 1

MpunoxeHue

paboyeit nporpammbl AUCUMMNHBI MaTematuka

HaumMeHosaHue OUCUUMIUHbI

no Hanpasnenuto nogrotoBkn _ 29.03.04 TexHonornsa xyookecTBeHHoN 06paboTkm maTepuanos
HammeHoBaHue Ol (npoduns): Bce npodunu

5.2.2 TunoBble TeCTOBbIE 3aA4aHuA

Ne n/n $PopMynMPOBKM TECTOBbIX 3ad4aHUN
1 Tema 1. MaTpuubl n onpegenuTenu. leicTBuA Hag maTpulamu.
6 -3 0
Mpw kakom 3Ha4yeHnnA onpegenuntens |2 A—2 0[=0
0 0 1
1) 2; 2) 1; 3) 0,5; 4H0
2 Tema 1. MaTpuubl n onpegenuTenu. lencTtBuA ¢ MaTpuLamu.
_ (-1 2 _(1 -1 _ .
Ecrn A = ( 0 _5) mB= (3 ) ) To maTpuua C=A-2B nmeeTt BuA;:
-3 4\, 3 -4, -3 4, -3 4
D(Zg o) 2 (g o) (g o) 9(Ce o)
3 Tema 2. Cuctembl NUHENHbIX anredbpanyeckmx ypaBHEHUN.
E - . (1 2]-3
e (x;Y,) - PELleHNe CUCTEMBI NIMHEHBLIX YpaBHEHWIA (3 2| 5 ) TO X, — Y, PaBHO
1) -7,5; 2) 0,5 3)-0,5; 4) 7,5
4 Tema 3. BekTopbl. JIMHeWHbIe onepauun Hap BeKTOpamu.
[nuHa BekTopa a = 61— 2] paBHa:
1) 2V10; 2)2V5; 3)8; H2V2
5 Tema 4. BekTtopsl. [lponssegeHus BekTopoB. [pumeHeHMe nponsBeaeHnsi BeKTOPOB AJIA peLleHunsA
NpUKNagHbIX 3apay
HaHbl Bektopbl a = (—1,2—4) u b = (2,-3,0), Toraa nx cKansipHoe npovsseaeHne paBHo:
1) 5; 2) -6; 3) -8; 4)8
6 Tema 4. BekTtopbl. [IponsseneHus BektopoB. [pumMeHeHne npousBeneHUs BEKTOPOB ANSA peLleHus
NpuUKNagHbIX 3agay
Mpw kakom 3Ha4yeHnn m BekTopbl d = (4;m; —8)u b= (=2;—4;1) nepneHAMKYNSAPHbI?
1)4; 2) -4; 3) 0,4; 4)0
7 Tema 5. AHanuTU4Yeckasi reomeTpus Ha nnockoctu. Meron koopauHar
HaHbl aBe To4vkn nnockoctn A (8; -6) n B (-2;4), Torga cepeanHa otpeska AB umeeT KoopanHaThbl:
1) (3;-1); 2) (5:-5);  3)(3:1); 4) (3;-5)
8 Tema 6. AHanuTHU4YecKas reomeTpus Ha nnockocTu. lNpsamMas Ha nnockocTU

[aHo ypaBHeHMe nNpsamor Ha nnockoctu: 3x — 2y — 1 = 0, Toraa yrnoBon KoagPULMEHT 3TON NPSIMON PaBeH:

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




9 Tema 6. AHanuTu4eckan reomeTpusa Ha nnockocTtu. Npsamasa Ha nnockocTn
YpaBHeHneM nNpsamMon, nepneHanKynsapHon npsamMon y = %x — 5, aBngaetca
1)y =%x+5;2)y =-2x+53)y= —%x—3;4)y=2x—3
10 Tema 7. AHanuTU4YecKas reomeTpuAa Ha nnockocTu. Npsamas Ha NNocKocTH
KpuBbie BTOporo nopsigka.
2 _e\2
[aHo ypaBHeHne runepbonsl Ao % =1.
Torga paccroaHue mexay ee hoKycamu paBHO:
1)6; 2)9; 3)3; 4)2+/5
11 Tema 8. AHanuTn4eckasa reomeTpuma B npocTpaHcTBe. [NNOCKOCTbL B NPOCTpaHCTBe
HopmarnbHbIN BEKTOP NAOCKOCTN x — 2y + 5z — 15 = 0 MMeeT KoopAauHaThl:
1) (1;2;15);  2)(1-2;5);  3) (-1;2:3); 4) (1;2;-15)
12 Tema 9. AHanuTU4ecKas reomeTpusa B npocTpaHcTBe. [psimas B npocTpaHcTBe
" . X y+5 z-5
HanpasnstoLwwmn BekTop NpsMon 1=, =, VIMeeT KoopAnHaTbI:
1) (1,5;-5); 2) (0;5;-5); 3) (1;-3;2);  4)(2:3:5)
13 Tema 10. AudbdepeHumanbHoe ncuncnenme cdyHkuMm ogHom nepemeHHon. BeeneHue B
MaTemMaTM4eCKuM aHanus
. n(1+x)
Hawtn obnactb onpefeneHnsa yHKUUN y = -
1) (o) 2) (oo 1) U (1; ) 3) [FLDU(L0); 4(-11) U (1)
14 Tema 10. AuddepeHumanbHoe ncuncrnenme ¢pyHKLUMM ogHON NnepemeHHon. BBeaeHue B
MaTemaTM4ecKkum aHanus
sin7x
—— paBeH:
x—0 Sin10x
1)0,7; 2)-0,7; 3)0; 1)1
15 Tema 10. AuchdepeHumanbHoe ncuncneHume cgpyHkLuMnM ogHom nepemeHHon. BeeneHue B
MaTemMaTM4eCcKun aHanus
O603Ha4nB 0 — 6eCKOHEYHO Manylo BENUYUHY, «© - 6ECKOHEYHO 6onbLUYo BENNYMHY, C — KOHEYHYIO HEHYNEBYIO
BEMWYNHY, onpeaennTb, YeMy PaBHO COOTHOLLEHNE: °°T+C
1)0; 2) «; 3) C; 4) HeonpeeneHHoCcTb
16 Tema 11. AuddepeHunanbHoe ncuncnenme yHkuum ogHon nepemeHHon. NpounssogHas yHKUUK.
MponssogHas QyHKUUN y = e***3 ymeert BUL;
1) xe*’+3 2) 2xe*’*3 3) —2xe**34) (x2 4 3)e*’*3
17 Tema 11. QuddepeHumanbHoe ncuncneHme gyHkuum ogHom nepemeHHon. [pounssogHasa PyHKUUN.
MpousBogHasa dyHKUMK y = In(1 — x2) B ToYKe x=2 paBHa:
1) %; 2) -3/4; 3) 4/3; 4) -4/3
18 Tema 11. AndcbepeHumanbHoe ncuncneHme yHkUM ogHom nepemeHHon. NpounssoaHbie U




auddepeHumManbl BbICLUMX NOPAAKOB.
" 1
Vex OT PYHKUUKN Yy = — PaBHa:

1)6/x*%; 2)—6/x*; 3)6x*; 4) —6x*

19

Tema 12. MpumeHeHune guddepeHLManbLHOro MCHUCIIeHUA

dyHkUMA y = f(x) onpeaeneHHa Ha npoMexyTke (-5;4). Ha puc. nsobpaxeH rpagmk gyHkumm y = f'(x).

Torga To4ka MUHUMYMa Ha NpomexyTke (-5;4)

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

20

Tema 13. dyHKUUN ABYX U HECKONbKUX NepeMeHHbIX.

O6nacTtb onpeaenexHns HKUAN Z = ————
pea by —

9—x2—y?

1) x2—y22>292)x2+y2 <9 x2+y? > 9% x>—y?>9

21

Tema 13. ®yHKUUN ABYX U HECKONbKUX NEPEMEHHbIX.
Haiitn grad(z) pyHkummn z = arctg (x + y) B Todke (0; 0):

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

22

Tema 14. dkcTpeMyMbl (hyHKLUM ABYX N HECKONbKUX NepeMeHHbIX.
HaiiTn kpuTudeckyto ToUKy pyHKUMKU z = 2xy + x2 + y2.

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

23

Tema 15. HeonpeaeneHHbIN MHTErpan U ero BbIYUCIIEHME.

x+8
MHoXecTBO NepBoo6pasHbiX yHKUMK f(x) = ey nmeeT BUA;
X

1) x +n|x + 1| + C; 2) x—7In|x + 1| + C;

2
3) x+7In|x+ 1]+ C; 4)x?+8x+C.

24

Tema 15. HeonpeneneHHbIM MHTErpan un ero BbIYUCIeHne.

MHOXecTBO NepBoobpasHbiX MyHKUMM f(x) = Yx umeeT BUA;

37 3377 437 __3
1) Vx*+C, 2)4\/x_+C, 3)3\/x_+C, 4) =t e

25

Tema 15. HeonpeaeneHHbIM MHTErpan un ero BblYncCrieHue.

KakoB reomeTpuyecknii CMbIC ONpeaeneHHoro nHTerpana ot yHkumm y = f(x) B uHTepBane [a,b] B gekapToBom
cucTeMe koopamHaT?

1). OnuHa nunnn y = f(x) B nHTepBane [a,b];




2). NMnowaap urypsl, orpaHnyeHHon nuHuen y = f(x) B uHTepsane [a,b];
3). CpegHee 3HavyeHne dyHkumm y = f(x) B MHTepBane [a,b];

4). MponsseaeHne cpeaHero 3HaveHnst PyHKUMM B MHTepBane [a,b] Ha AnuHy nHTepeana.

26 Tema 16. OCHOBHbIE Knaccbl UHTErPUPY EMbIX PYHKLIMNA.
MHoXecTBO nepBoobpasHbix GyHKUMK f(x) = sin? 3 x
1) g—gsin3x+C; 2) E—%sin3x+ C; 3) §+§sin3x+ C; 4) sin®3x+C
27 Tema 16. OCHOBHbIE Knaccbl MHTErpupyembix (pyHKLUNA.
Kakon nHterpan He BblpaXaeTcsi B ANleMeHTapHbIX PYHKUMAX?
1). f\/%dx; 2) [xe™dx; 3)fe*dx; 4)fcos*2xdx
28 Tema 17. OnpepeneHHbIV MHTerpan. Heco6cTBeHHbIe MHTerpanbi.
Kakoi 13 npvBeaeHHbIX HUXe MHTerparnoB sBnsieTcst HeCODBCTBEHHbIM, ecnu yHKUumMS f(X) - HenpepbiBHA?
Y. [ fedx ) [[fdx 3).[fedx  4). [ fG)dx
29 Tema 17. OnpeneneHHbIn MHTerpan. Hecob6cTBeHHble MHTerpanbl.
UeMy paBeH UHTerparn ffomedx’?
1) 1/8; 2) MHTerpan pacxoguTcs; 3) 0; 4) 2
30 Tema 18. NMpunoxeHusa onpeneneHHOro MHTerpana.
Yemy paBHa nnowage ourypbl Ha pucyHke?
¥
P
=8 I -:
A B;‘ x
1. [, fdx  2).f,(fG) —(Ddx  3). [} fdx — [ pGdx  4). [} f@)dx — [} p(x)dx
31 Tema 19. YUncnosble MHOXecTBa. MHOXeCTBO KOMMMEKCHbIX Yncen
Mogaynb KOMNMEKCHOro Yncna z = 2 — 3i paBeH:
1V5, 2)13; 3)5 4)V13.
32 Tema 19. Yncnosble MHOXecTBa. MHOXeCTBO KOMMMIEKCHbIX Yncen
Ecrm z, =1—1i;z, =4+1i,T0 z -z, paBHo:
1) 5+ 3i; 2) 5-3i; 3)3—1i; 4) 3i
33 Tema 20. AnddepeHumnanbHblie ypaBHEHUA NepBOro nopsiaka.

Kakoe 13 ypaBHeHI/IIZ He ABNnAeTCcA ,EI,I/IqJC*)epeHLLI/IaJ'IbeIM ypaBHEHMEM C pasgenAarnnwnMmnca I'IepeMeHHbIMI/I?




1) Jy7 + 1dx = xydy; T =f)- go;

3) ¥y +p(x) -y =gk); 4) ’;—y = ctgxdx
34 Tema 20. AuddepeHunanbHbie ypaBHEHUA NepBOro nopsiaka.

O6wwmin nHTerpan amddepeHUnanbHOro ypaBHeHUS % = xdx wMmeeT Bua;

1 1—xZ+C 2 —x2+C 3 —x2+C 4 1 2+ ¢

)= =T OGNS T A =T G =

35 Tema 21. AndcdbepeHumanbHble ypaBHEeHMUs BTOPOro nopsigka.

OnddepeHumnanbHbIM ypaBHEHMEM BTOPOro nopsiaka sBnsieTcs:

dy

1)ya —y%tgx = x; 2)4y" — 3y’ = 5e%; 3)4y" — 3y" + 2y = 5e%; Dx2y?—2xy+1=0
36 Tema 22. JlnHenHble anddepeHumanbHble ypaBHEeHUs BTOPOro nopsigka.

HaHo anddepeHunanbHoe ypaBHeHue y” —y' — 6y = 0, Torga xapakTepucTmyeckoe ypaBHeHue byaet umeTb

BUA!

D6k —k—-1=0; Dk +k+6=0; DNk*+k—-6=0; Dk —k-6=0
37 Tema 23. YncnoBble pAabl.

Kakol 3 gaHHbIX pSaoB SBNSETCH CXOAALUMMCS:

1)5:1 2)511 3)§: ! 4)513”

= - =
n:ln n:ln n=1 \/ﬁ n=1

38 Tema 23. Yucnosble psaabl.

[lns kakoro 13 criegyloLWMX psifoB BEPHO YTBEPXKAEHWNE: ECMU iirgun = 0 psig AOCTOBEPHO CXOAUTCS:

. i( ok, 31_3 i L, 2 3n
) D IR I =) R
n=1 n=1 n=1 n=1




MpunoxeHne 2

MpunoxeHue

paboyeit nporpammbl AUCUMMNHBI MaTemaTtuka

HaumMeHosaHue OUCUUMIUHbI

no HanpasneHuto nogrotoskn _ 29.03.04 TexHonorma xygoxxectseHHon 0bpaboTkn maTepmanos
HammeHoBaHue Ol (npocunsa): Bce npodunm

5.2.3 TunoBbIe NPaKTUKO-OPUEHTUPOBAHHbIE 3aAaHNA (3agaun, Kenchbl)

Ne n/n Ycnosust TMNOBbIX NPAKTUKO-OPMEHTUPOBAaHHbIX 3a4aHui (3agad, Kemcos)

Tema 1. Matpuubl 1 onpegenuTenu.

NaHbl aBe maTpuusl A = (1 2) mB= (_1 3).

3 1 1 1
Tpebyetca HaiTu C = A - B — 2A.
2 Tema 2. CuctemMbl NIMHENHbIX anredbpanyeckux ypaBHeHUM.

Cucrtema TpéX NIMHENHbIX ypaBHEHUIN C TPEMS HEM3BECTHBIMU X1, X2, X3 3a[,aHa paclUMPEHHON MaTpuLen
1 2 114
<3 -5 3 1>.

8

2 7 -1
TpebyeTcsi: 1)  3anucaTb CMCTEMY B KAHOHMYECKON hopme (B BUAE CUCTEMbI YPaBHEHWI),

2) HanTW peLleHne 3TON CMCTEMbl METOLO0M MOJSTHOrO UCKIIOYEHUS,

3) pewmTb 3Ty Xe cuctemy no dopmynam Kpamepa.

3 Tema 4. BekTopbl.

OaHbl BepwnHbl nupamuabl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npu4ém Touku A, B, C -
BEPLUMHbI €€ OCHOBaHuS.

CpenctBamu BekTopHOM anrebpbl HanTu:

1)  BeKTOpbl C HAYanoM B TOYKE B 1 KOHLIOM B OCTarbHbIX BEPLUMHAX NMpaMuabl;
2)  ASVMHY U HanpaBnsioLME KOCUHYChI BekTopa BC;

4 Tema 4. Bektopbl. [[ponsBeneHns BeKTopoB

OaHbl BepwinHbl nupamuabl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npu4ém Toukun A, B, C -
BEPLUMHbI €€ OCHOBaHUS.

CpenctBamu BEKTOPHOW anrebpbl HANTK:

1) ckansipHoe npousBeneHve BektopoB BC U BQ;
2)  yron ¢ mexay pébpamm BC n BQ;

3)  BekTOpHOe Npou3BeAeHue BEKTOPOB BC W BA;
4)  nnowaab OCHOBAHWA NUPaMUbI;

5) 0b6bém nupamugpl.

5 Tema 5. MeTtoa KoopaMHAaT Ha NIOCKOCTU
TpeyronbHuk ABC 3apaH cesovmu BepwmHamn: A(5,7);B(8,4)C(3, —-3).

HanTtn annny BbicoTbl h, NnpoBeAEHHOW 13 BepLUUHBI C.

6 Tema 6. lNpsamas Ha nnockocTw.




TpeyronbHuk ABC 3agaH ceonmu BepwinHamu: A(5,7);B(8,4)C(3,-3).
HanTn: 1) ypaBHeHne ctopoHbl BC (B oTpe3kax Ha ocsx),

2) ypaBHeHue cTopoHbl BA (B obwiem Buge),

3) yron ¢ mMexay ctopoHamu BC n BA,

4) ypaBHeHne MegnaHbl BM (c yrnoBbiM KO3 uumeHTom),

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

6) ypaBHeHue npsamon L, npoxoasien Yyepes Touky C || BA,

Tema 7. KpuBble BTOpoOro nopsigka.

YkasaTb TMM KPUBOW BTOPOro Nopsgka, HanTn ee napameTpbl, caenatb YepTex:

x+5)%  y?
=X o,
16 9

Tema 8. NNnockocTb B NpocTpaHCcTBe

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

HanTn:

1) ypaBHeHue nnockoctn (ABC);

2) yron B mexay npamow (AD) v nnockoctbio (ABC);

3) ypaBHeHue npsimon (L), npoxoasawen yepes (1)D L nn. (ABD);
4) yron y Mexay nnockoctbio (ABC) 1 nnockocTbio (ABD);

5) ypaBHeHune nnockoctu (Q), npoxoasiwen yepea(:) C || nnockoctn (ABD).

Tema 9. Npsamas B npocTpaHcTBe

[aHbl yeTblpe Toukun: A(2,4,6); B(4,7,12); €(6,8,13); D(4,4,8).

Hantu:

1) ypaBHeHue npsmoit (AB) B KAHOHUYECKON hopMeE;

2) ypaBHeHue npsmon (R), npoxogsuien Yyepes ToukyD napannensHo (AB);

3) Tynoi yron a mexay npsmbiMu (AB)u (AD), T.e. a« = (AB  AD)

10

Tema 10. BBegeHue B MaTeMaTUYeCKUN aHanNus.

log,(x—1)

HanTtn obnacte onpegeneHnsa yHKUun y = .
.

11

Tema 10. BBegeHne B matemaTnyeckun aHanus. Npeaenbl u HeNnpepbIBHOCTD.

BbluncnnTe Npedensl, He NoMb3ysick Npasusiom JlonuTtans:

343X 2_ 2 4 —
1) lex +3%, 2) lim 3x“-1 ,3) lim X°—x—6 4) lim cos 3x—cos 4x

x—>1 Vx+8'’ x—00 5x2+2x X——2 x2+7x+10" x>0  Xsin3x

12

Tema 10. BBegeHne B matemaTnyeckun aHanus. Npeaenbl u HeNnpepbIBHOCTD.

Haitu To4km paspbiBa yHKUUKU. [MoCTpOUTbL YepTex.




X, x <=2
y=44—x2% -2<x<0.
4 — x, x>0

13

Tema 11. AuddepeHumanbHoe ncuncrneHme hbyHKUMM OQHON NepeMeHHOM.

Monb3ysice hopmynamu g depeHLUMpoBaHng, HanTn NPON3BOAHbIE CNEeAYLUNX PYHKUMINA:

cos X

Dy =T—ma D= 4cosdx;3).y = eV9%;4)y = x%/1 — x2.

14

Tema 12. NMpumeHeHue ancdepeHLNanbLHOro UCHUCIEHUS.

Haintu npegensl, ucnons3ysa npasuno Jlonutans:

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

x—00 X+3x2+2x%’ x—0 1-cos3x’

Lnsinx 4. lim(x+1) e™".

- )
x—+0 Insin 5x xX—00

3.

15

Tema 12. MpnmeHeHue ancdepeHLNanbLHOro UCHNCNEHUS.

HaiiTv uHTepBansl MOHOTOHHOCTM U 3KCTPeMyMbl pyHKuMKM y = x3 — 3x% — 9x — 12

16

Tema 12. NpumeHeHune audpdepeHLNanNbLHOro NCYNCNEHUA.
Haiit HamBonblee 1 HanMmeHbLiee 3HadeHne pyHkuun y = x3 — 3x2 — 9x + 35 Ha oTpeske

[-4; 4].

17

Tema 13. DyHKUMM ABYX U HECKONbKUX NepeMeHHbIX. HacTHbIe Nnpou3BoaHbIe.
0z

X
z=In= [okasaTb, 4TO
y ox

0z
-x+£-y—0.

18

Tema 13. ¢yHKL|MM ABYX U HECKONMbKUX NepeMeHHbIX. lMpounsBoaHasa No HanpaBnNeHUIO U FTPaaUEeHT.

. ou 1 g g 2
Haiitn gradu v = BTodke My(L;-;—1), ecnmu | = OM, u =27+xz.

19

Tema 14. QkcTpeMyM (hyHKLMUN HECKONBbKUX NEepPEMEHHbIX.

Haintn akctpemymbl dpyHKUMKM  z = 2x — 2y — x2 — 2,

20

Tema 14. AkcTpeMyM (hyHKLMUN HECKOJNbKUX NEepPEMEHHbIX.

HaliTn HanGonbLuee N HauMeHbLLee 3HaYeHnst PyHKUMM  z = x2 + 2y* + 1 B 3aMKHyTOI obnacty,
orpaHnyeHHon ocamu 0x, Oy n npsimMon x+y=3.

21

Tema 15. HeonpeaeneHHbI UHTErpan u ero BbluMcrieHue.

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

22

Tema 16. OCHOBHbIe Knaccbl UHTErPUPYeEMbIX PYHKLMN

arctg(x) 2x+3

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

e
Bbumcrmte: 1. |

1+x2 x2+3x-10

23

Tema 17. OnpepgeneHHbin MHTerpan. Heco6cTBeHHble MHTErpanbl.

2
BbluncnnTs [, Inx dx

24

Tema 18. MNpunoxeHna onpeneneHHOro MHTerpana.
Bbluncnutb nnowaabs ourypbl, OrpaHUYeHHON NUHNAMU
y=x-1*uny=5-x%

25

Tema 20. AuddepeHumanbHble ypaBHEeHUs1 NepBOro nopsigka.




Haintn obumii niterpan ypasHenns ydx + (1 + x*)dy = 0.

26 Tema 20. AuchdepeHumanbHble ypaBHEeHUs1 NepBOro nopsigaka.
Hawtun peweHue ypaBHeHns: y' — f—cy = X yAOBNeTBOpsioLee HavyanbHbIM YCNOBUSM Vlg=r =2

27 Tema 21. AndpchbepeHumanbHble ypaBHEHUs1 BTOPOro nopsiaka.

Haiitu yactHoe pewenune ypasHeHnst (1 + x2)y” — 2xy’ = 0, yAOBNETBOPAIOLLEE HaYabHLIM YCIOBUSAM

Y|x=1 = 0;y,|x:1 =1
28 Tema 22. JluHenHble anddepeHumanbHble ypaBHeHUs BTOPOro nopsigka.

HaiTn yacTHoe pelleHne ypaBHeHUs!, yaoBneTBOPsoLLEEe yKa3aHHbIM HaYarnbHbIM ycnosusm: — y”" — 5y’ +

4y =0, Ylyeo=5 yl=n=8
29 Tema 22. JluHenHble anddepeHumanbHble ypaBHEeHUs BTOPOro nopsigka.

HaiiTn obuiee pelieHve ypaBHenns  y” — 3y’ + 2y = (34 — 12x)e™™.
30 Tema 23. YUncnoBble psgbl.

w nl_ 1 20 3l n!

MccneposaTb cxoOuMMOCTb psaa ne1is =g tEtat Tt
31 Tema 23. YUncnoBble psagbl.

Wccneposatk cxogMmocTs psga Y, (—1)™1 % = 1%3 - mT4 +.. +(=1D"1 % +...
32 Tema 24. dyHKUMOHaNbHbIE PAAbI

HawTn nHtepsan 1 pagnyc cxoaMMocTu psaga

il e "+
— X =X =X — X T X
1n(n +2) 3 8 15 nn+ 2)
=

33 Tema 24. dyHKUMOHaNbHbIE PAQbLI

1-e~%?

Pasnoxutb B psg QyHKUMO y = =
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