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1 BBEQEHME K PABOYEN MPOrPAMME OUCLIUNIUHbI

1.1 Uenb aucuunnuHbl: CchopmupoBaTb KoMneTeHumMn obydatouierocss B obractyu psga maremMmaTudecKkmx
ONCUMNNNH, METOL4OB 1 MOAENEN, BKIMIOYasi MaTeMaTuieckme Mogenn CUCTEM 1 NPOLLECCOB B ECTECTBO3HAHUN U TEXHUKE.

1.2 3apgauv AUCUUNINHBI:

* PaccmoTpeTb OCHOBbI COBPEMEHHBLIX MaTEMATUYECKUX 3HAHWA, HEOOXOAMMbIX ONs pPeLueHUsT MPaKTUYeCKuX
3agav;

* NPUBUTb HABbIKM CAMOCTOATENBLHOrO MOMb30BaHMSA y4ebHOM U CpaBOYHOM NUTEPATYpPOr MO MaTeMaTuke 1 ee
NPUMOXEHUSM;

* pa3BUTb JTIOTMYECKOE MbILLIIEHNE;

* MOBbLICUTb YPOBEHb MaTEMaTUYECKOM KYNbTypbl.

1.3 TpeboBaHuA K NpegBapuTeNbHOM NOAroTOBKE OGyYaloLwerocs:

MpeaBaputenbHas NOAroToBKa NpeanonaraeT co3gaHne OCHOBbI 4515 OPMUPOBAHNA KOMMNETEHLUI, YKa3aHHbIX
B M. 2, NpW U3yYEHNN OUCLIUMNIINH:

OucumnnuHa 6a3vpyeTcs Ha KoMNeTeHUUsIX, CROPMUPOBaHHbIX Ha NpeapblayLlem ypoBHe obpasoBaHus

2 KOMNETEHUUU OBYYAIOWEINOCA, ®OPMUPYEMbIE B PE3YJIbTATE OCBOEHUA OUCLUMIINHDI

OlNK-1: Cnoco6eH NpMMeHATb ecTeCTBEHHOHaYy4Hble U 00LEeNnHXXeHepHble 3HaHUsA, MeToAbl MaTeMaTU4eCcKoro
aHanusa v mogenupoBaHus B npod)eccnoHanbLHON AeATeNbHOCTH;
3HaTb: OCHOBHble MOHATMA W METOA4bl BbICWENW MaTemaTuku B 00beme, HeobxogMMoM Ans  MPaKTUYecKoro
NCMNOb30BaHWSA B NpOdeccnoHanbHOM OeATENbHOCTH
YMeTb: unCnonb3oBaTb MaTteMaTudeckMe 3HaHua LS peweHus  3agady  npodbeccuoHanbHOM  OedATenbHOCTU
NPUMEHUTENBHO K COBEPLLUEHCTBOBAHUIO TEXHONOMMYECKMX MallnH 1 obopyaoBaHms
BnapeTb: HaBblkamMu MPMMEHEHUSI COBPEMEHHOTO MaTeMaTM4YEeCKOro WMHCTPYMEHTapus ANs PeELUeHUs MNpaKTUYecKux

3agay; NOCTPOEHUs, N NPUMEHEHUS MaTemMaTU4ecKux mModenen ANns COBEPLUEHCTBOBAHWA TEXHONOMMYECKUX MalluH 1
obopygoBaHus

3 PE3YNIbTATbI OBYYEHUA MO AUCUUNNUHE

KoHTakTHas
paboTta

cp MHHoBAaL,

Nek. Mp. | (4ack) ;*a)agrwb;]
(yachl) | (vachbl)

HaumeHoBaHve u cogepxaHve pa3aernos,
TeM U y4ebHbIX 3aHATUIA

Cemectp
(kypc ans 3A0)

Pazgen 1. JluHenHas  anrebpa wu
aHanuTu4eckas reomeTpusi

Tema 1. JInHeHas anrebpa.
Onpegenutenu, matpuubl. Bugbl matpuu,.
JInHenHbIe

onepaumn ¢ martpuuamn.  Onepauus
TPaHCNOHUPOBAHUA. MpousseneHne
mMaTpuy,.

Cucrembl TNNHENHbIX YpaBHEHWI.
MaTtpunyHaa 3anucb cuctem. PelueHue
cucTem

NUHENHbIX YpaBHeHUn MeTogamn Kpamepa u
laycca

MpakTnyeckoe 3aHaTUe: PelueHue 3agaHun
No TemMe CUCTEMbl ITIMHEWHbIX YypaBHEHUN,
meTop [aycca.

Tema 2. BektopHasas anrebpa. BekTtopbl,
NUHenHble onepaumnun. NpoekLmn BekTopa Ha
ocu koopauHaT. CkansipHoe, CMeLlaHHOoe U
BEKTOPHOE Npoun3BeeHne BEKTOPOB U UX
reoMeTpryeckue NpUnoXeHus.
MpakTnyeckoe 3aHATMe: lMoHATUE BekTOpa
B R2 n R3, onepaumm c BekTtOopamu B
OPTOHOPMUPOBaHHOM Gasuce.




Tema 3. AHanutuyeckaa reomeTpusa Ha
nnockoctn. KoopanHaTbl Ha NSIOCKOCTH.
MpeobpasoBaHMs  CUCTEMbI  KOOPAWHAT.
Mpsimas Ha nnockocTn. OCHOBHbIE
ypaBHeHns npamoi. KpuBble  BTOpPOro
nopsigka: OKpy)XHOCTb annunc, rmnepobona,
napabona.

MNpakTnyeckoe 3aHATME: PelueHne 3agaHuii
no teme npsimMas u nnockocte B R2 n R3 .
KprBble BTOpPOro nopsiika Ha MinocKOCTU.

Paspen 2. OndpdepeHumnansHoe

Tema 4. BegeHve B aHanus dQyHKUUM
OZIHOro NepemeHHoro. OYHKLMS, OCHOBHbIE
ornpeaerneHns. Mpenen dyHKUUK.
BbeckoHe4YHO Marnble n 6eckoHe4YHo bonblune
BEJTUYUHBI. MNpaBuna BbIYMCNEHMNS
npegenoB. 3ame4vartenbHble Npeaernsbi.
lNpaktnyeckoe 3aHATME: BeegeHue B
MaTeMaTUYECKNMA  aHanua.

24

24

Tema 5. [OudbdepeHumanbHoe wuc4HUCHEHNE
PYHKLUMN OOHON NepeMeHHON.

MpousBogHasa pyHKUMM, ee reoMeTpU4ecKun
cmeblicn. [Npasuna

audpepeHumpoBaHus. Tabnvua
NPOV3BOAHbIX. MpousBogHble "
auddpepeHumansl

BbICLLIMX NOpPsIAKOB. MpunoxeHue K
NpUGNKEHHBIM BblYMceHusaM. NponssoaHas
napameTpuyeckn 3agaHHON YHKUUK.
Teopembl 0 anddepeHUpyeMblX OYHKUUNAX.
Teopema Ponns. MNpasuno

Jlonutansa. ®opmyna Teunopa.

VccnenoBaHue QyHKLMI NO NepBov U BTOPOW
nponssBogHon. Teopema O CBA3N

MeXy 3HaKOM MPOU3BOAHON N MOHOTOHHOCTbLIO
dyHKUMN. IKCTPEMYMbI PYHKLIMN.
Heobxogumble ycnosusi 3KCTpeEMyMa.
[ocTaTouHble ycrnoBus No nepsov 1 BTOPOW
NPOn3BO4HOMN.

MpakTnyeckoe 3aHATHE: BblumcneHne
NPON3BOAHbLIX (PYHKLUN OOAHOW NepeMeEHHOMN.

Pazgen 3. 3nemeHTbl Teopun  pyHKUUA
KOMIMJTEKCHOrO NEPEMEHHOT0

24
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Tema 6. OJnemeHTbl BbicWwen anredpsbl.
MonuHomsbl. KopHu nonnHomoB. KoMmnnekcHble
yucna, OencTBUSA C HUMK B anrebpanyeckon,
TPUrOHOMETPUYECKON 1 NoKasaTeSbHON
dopme. Bo3segeHne B cTeneHb KOMMIIEKCHOro
yncna u n3BreYeHne KopHs.

MNpakTnyeckoe 3aHATHeE: MoHaTne
KOMMMEKCHbIX 4ucen, OEUCTBUA C HUMK B
anrebpanyeckon,  TPUTOHOMETPUYECKOM U
nokasaTtenbHon opme.

Tema 7. OYHKLMM KOMMNIIEKCHOIO NEePEMEHHOrO.
MprMepbl YHKLUUIA KOMMIEKCHOrO
nepemeHHoro. ®opmynel dunepa.
MpakTnyeckoe 3aHATHE: OnpegeneHuve
PYHKLUUN KOMMIEKCHOrO NepeMeHHOro.

18

18
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Pasgen 4. NHTerpanbHoe ncumcneHme

Tema 8. HeonpepeneHHblh  wmHTerpan.
MepBoobpa3sHasi U HeonpeaeneHHbIN
WHTerpan. CeoiicTBa nepBoobpasHoA.
CBolcTBa HeoNpeaAeneHHOro HTerpana
BblTekawolwme w3 onpegeneHus. JIMHenHble
cBowicTBa. Tabnuua nHTerpanos.

OCHOBHblIE METOAbl WMHTErpUPOBaHMA: MeToq
3aMeHbl NepeMeHHON, MeTop,

WHTErpupoBaHus no yacTaMm, mMeTop
pasnoXeHust Ha NpocTenLure.

MpakTnyeckoe 3aHaTHe: PelleHne 3agaHuin no
TeMe HeonpeaerneHHbl uHTerparn

18

Tema 9. OnpepgeneHHbIn wHTErpan u ero
npunoxenns. OnpegeneHue

onpefeneHHoOro uWHTerpana, €ero CBOWCTBa.
JIMHenHble cBOWCTBA onpeaeneHHoro
uHTerpana. iHterpan ¢ nepeMeHHbIM BEPXHUM
npegenom. ®opmyna HetoToHa-

JlenbHuua. MpunoxeHna  onpeneneHHoro
WHTerparna K 3agavam reoMmeTpum:

BblYMCIEHME Mrowaaen, oobeMOB Ter.
MpakTnyeckoe 3aHATHE: BblumcneHne
onpefeneHHoro uHTerpana. PeweHve 3apad
Ha reomeTpuyeckmne n MexaHuyeckmne
NPUNOXeHNa 2onpefeneHHoro nirerpana.

20
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Pasgen 5. ®yHKLMN HECKONBKMX NepeMeHHbIX

Tema 10. ®yHKUMM OBYX MEPEMEHHbIX.
OcHoBHble onpegeneHus. NpupalleHus
PYHKLMU. YacTHble Npon3BOAHbIE "
audpepeHuman PYHKLMK MHOIMMX
nepemMeHHbIX.

MpousBogHble 1 AuddepeHumansl  BbICLLMX
nopsiakos. NpoussoaHas no

HanpaBfEeHUIO U rPaanEHT.

MpakTuyeckoe 3aHsaTue: HaxoxageHwe obnacTtu
onpeaeneHus PYHKLMK HEeCKOMbKUX
nepemMeHHbIX. BbluucneHve YaCTHbIX
NPOM3BOAHbIX.

20

Tema 11. ®opmyna Tennopa Ana dyHKuum
OBYX NMEPEMEHHbIX. AKCTPEMYM

yHKUMM OBYX nepeMeHHbiX. CTauuoHapHble
TOYKM.

Heobxogumble ©  gocTaTovHble  YCIOBMSA
3KCTpeMymMa.

MpakTnyeckoe 3aHATHE: BblumcneHne
3KCTpeMyMa PYHKLMM HEeCKOMNbKUX
nepeMeHHblX, a TaKke HanbonbLlero u
HanMeHbLIero 3HayeHns MYHKLUNK.

20
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Utoro B cemecTpe (Ha kypce ansa 3A0)

24

20

226

KoHcynbTauum 1 NpoMexyTo4Has aTTectaums
(Ok3ameH)

13




Paspgen 6. uddepeHumanbHble ypaBHEHNS

Tema 12. [OduddepeHumnansHble ypaBHEHUS
nepsoro nopsgka. OnpegenexHve
audpepeHumanbHOro  ypaBHEHUs  NepBOro
nopsigka. OnpegeneHne peLleHuns.

HauvanbHble YCInoBuS. Teopema
CYLLIECTBOBaHNA N €OUHCTBEHHOCTN pELLEeHUS.
OcCHOBHbIE BUAbI audpepeHumanbHbIX
YpaBHEHW: YpaBHEHUs C pasgensomMmmncs
HeNUHeNHbIEe YpaBHEHUS!.

MpakTnyeckoe 3aHaTMEe: PelleHne 3agjad no
Teme audpepeHumanbHble ypaBHeHUs
nepBoro nopsiaka.

Tema 13. JluHenHble AnddepeHUnansHble
ypaBHEHUsa BTOPOro nopsigka.

Onpegenexve audepeHumanbHoro
ypaBHeHusi. OnpegenexHne peLueHmus.
HauvanbHble YCInoBuS. Teopema
CYLLIECTBOBaHNA N €OVHCTBEHHOCTN peLLeHUS.
JInHelHble OAHOPOAHbIE U HEeOAHOPOAHbIE
audpepeHumanbHble YpaBHEHNS.

Teopembl 0 CBOWNCTBaX peLueHunin. TeopeMbl 00
0o0LLEM peLleHnN.

YpaBHeHVs1 BTOPOro nopsigka ¢ noCTOSAHHbIMU
KoadhdumumeHtamun. MeTtog peLueHns
ypaBHEHU C NOCTOAHHBIMY KO3 DULIMEHTAMN.
MpakTnyeckoe 3aHaTMEe: PelleHne 3ajady no
Teme audpepeHumanbHble ypaBHeHUs
BTOPOro nopsiaka.

Tema 14. Cuctemsl 0ObIKHOBEHHbIX
anddepeHumnanbHbix ypaBHeHUA. OCHOBHEIE
onpeaeneHus. HopmanbHble CUCTEMBI.
PelweHua meTogomM ceBefieHus K O4HOMY
YpaBHEHUO N-TOro Nopsiaka.

JlnHenHble cuctembl. MaTtpuyHass  3anuce.
MaTpuyHbIi MeTOa peLLeHus

cucteMbl. CobCTBEHHbIE Yncna U COOCTBEHHbIE
BEKTOPbI MaTpuL. ABTOHOMHbIE

CUCTEMBbI.

MpakTnyeckoe 3aHATUE: CUCTEMBI JIMHENHBIX
audpepeHumanbHbIX YpaBHEHNIA.

24
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Paspen 7. MocnenoBaTenbHOCTU U YMCIOBbIE
paabl

20

Tema 15. Yucnosbie nocnenoBaTenbHOCTU.
OnpepneneHne YncnoBoro psiga.
Heobxogumbii Nnpu3Hak cxogmmocTtu. [MNpasuna
nencTeus ¢ psagamu. Pagpl ¢
NOMNOXUTENbHLIMK YneHamu. MpusHakm
CXOANMOCTW 3HAKOMONOXMUTENbHLIX PSiA0B
lNpakTnyeckoe 3aHaATME: Yucnoson  psaaq,
NPU3HAKN CXOANUMOCTM YNCNOBbLIX PSA0B.

24




Tema 16. PyHKUMOHaNbHbIE psabl. CTeneHHble
psiabl. OnpegeneHns CTeneHHoro

psga. ObnacTte CXoQMMOCTM CTEMEHHOro psiaa.
Teopema Abens. Paguyc

CXOOUMOCTU W UWHTepBan cxogumocTu. Pagbl
Tennopa n MaknopeHa. NpunoxeHus
CTENEeHHbIX psinoB K NPUOIIKEHHBIM
BbIYMCIEHUS.

MpakTnyeckoe 3aHaTUe: PelleHve 3agadv Ha
onpefeneHve CXoAUMOCTU CTeneHHbIX pPsaoB.
Paabl ®ypbe

Tema 17. Pagbl  ®ypbe.  OcCHOBHble
onpeneneHus. PasnoxeHne gyHKLMIN B
TPUroHOMeTpUu4eckue pagbl. Psgbl OT YETHBIX 1
HeuyeTHbIX PyHKUMA. NHTerpanbHoe
npeobpasoBaHue Pypbe.

MpakTnyeckoe 3aHATME: O6cyxaeHuve
OCHOBHbIX METOLOB BbIYNCITUTENBHON
MaTEMaTMKW.

20

Pasgen 8. YpaBHeHuMs MaTtemaTuyeckon
PU3NKM

20
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Tema 18. YpaBHeHue konebaHWN CTPYHbI.
lMocTaHoBKa 3agaun.

BoiBog ypaBHeHus. PelueHve ypaBHeHWA
mMeToaoM dypbe. ViccneaoBaHue peLleHus.
MpakTuyeckoe 3aHsATME: PelueHne ypaBHeHWA
konebaHun.

Tema 19. VYpaBHeHWe TennonpoBOOHOCTMU.
MocTtaHoBKa 3ajayun. BeiBoa ypaBHEHUS.
PeweHve ypaBHeHua  metogoMm  dypbe.
VccnenoBaHue peLleHuns.

MeTopn ceTok.

MpakTnyeckoe 3aHATME: PelueHue ypaBHeHUs
TENI0NPOBOAHOCTH

15

Pazgen 9. Teopus BeposiTHocTel. Crny4yanHble
cobbiTus

15
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Tema 20. CnyuvariHble cobbiTusa. Anrebpa
cobbITA. BepossTHOCTHOE NPOCTPaHCTBO.
OnpepeneHus BEPOSITHOCTU Co6bITUS.
TeopeMbl CNOXEHUA Y YMHOXEHUSA
BeposiTHOCTEN. POPMYIibl NOMHOW BEPOATHOCTHU
n barteca. UcnbitaHns BepHynnu
MpakTnyeckoe 3aHsaTHE: Bbluncnerve
BEPOSATHOCTH cobbITUI. MpumeHeHne
OCHOBHbIX TEOpPEM MNpu NOACHETE BEPOSATHOCTU.

Tema 21. [uckpeTHble criydariHble BenUYMHbI.
OuckpeTHasa cnyyanHas BenuymHa.
MaTtematnyeckoe  oxugaHue,  gucnepcus,
cpegHee KBagpaTMYHOE OTKITIOHEHME, NX
CBOWCTBA. BuHOMUHanNbHbIN 3aKoH
pacnpegenenns n 3akoH lNyaccoHa. dnemeHTbI
TeopuM MaccoBOoro obcnyxuBaHus. 3akoH
OonbLUMX Yncern.

lNpakTnyeckoe 3aHdATHeE: Onpenenexne
ONCKPETHbIX CnyyamHbIX BEMNNYUH, nx
YMCNOBbIE XapaKTEPUCTUKN

18

20




Tema 22. HenpepbiBHbIE cnyyanHble
BeNnuYuHbI. MIHTerpansHas u

onddepeHumanbHas YHKLMK

pacnpeeneHus criyYyanHom BenMymnHbI.

MaTtemaTnyeckoe oxugaHue wn gucnepcus. 1 1 20 unn
HopmanbHbIN 3aKoH pacnpegeneHus.

MpakTnyeckoe 3aHATUE: Onpegenexuve

HEMpepbIBHbIX  CMyYalHbIX  BEMWYMH, KX

YMCIOBbIE XapaKTEPUCTUKMN.

Paspen 10. OcHOBHble MOHATUA W MeToAdbl

MaTEMaTUYECKON CTaTUCTUKU

Tema 23. BbibopoyHbil MeTod. MeToapbl

oTbopa. [NoHATNE penpe3eHTaTUBHOCTY

Bbibopkn. [eHepanbHass U BblboOpoYHas

COBOKYMNHOCTU. ['eHepanbHoe n

BbIOOpOYHOE  CcpefHee, TreHepanbHas WU

BblIOOpo4YHas gucnepcumn. CpegHee 1 2 15

KBagpaTu4eckoe OTKMoHeHue. Buabl oueHok.
WcnpaeneHHas gucnepcusi.

MonuroH n ructorpamma.

MpakTnyeckoe 3aHATME: O6cyxaeHve

BbIOOPOYHOro MeToaa.

Tema  24. Cratuctnyeckme  Metogbl
00paboTKM 3KCNEPUMEHTAaNbHbIX AaHHbIX.
O6pabotka manow BblOopku. ObGpaboTka
GonbLuon BbIOOpKX. ['pynnupoBka

OaHHbIX. Cratuctnyeckne PYyHKUMM 1 3 12

pacnpegeneHus.

MNpakTnyeckoe 3aHATHE: PelwieHne 3agay no
TeMe CTaTUCTUYECKNE OLIeHKU
napameTpoB pacnpeneneHust.

nn

Utoro B cemecTpe (Ha kypce ansa 3A0) 16 24 230

KoHcynbTaumm n npomexyTodyHas 5 13
aTrectauus (Ok3ameH)

Bcero koHTakTHasi pa6ota u CP no 04 482

avcumnnnHe

4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOG npoeKkTnpoBaHne y'~I66HbIM nnaHoOM He npeycMoTpeHo

5. ®OHA OLIEHOYHbIX CPEACTB ANA NPOBEAEHUSA NPOMEXYTOYHOW ATTECTALIUK

5.1 OnucaHue nokasareneun, KpUTEPMEB U CUCTEMbI OLleHUBaHUA pe3yfibTaToB 0b0y4YeHusA
5.1.1 NokasaTtenu oLeHMBaHUA

Kon HanmeHoBaHue oLeHo4YHOro
lMokasaTenu oueHnBaHus pesynbTaTtoB 00y4eHus
KOoMMeTeHuun cpeacTea
dopmMynmpyeT n 06BbACHAET OCHOBHbIE MOHSTUS, 3aKOHbI, TEOPEMBI,
anropuTMbl N METOAbI U3yYaeMblX Ppa3aesioB BbiCLLEN MaTEMATUKM. Bonpocbl ans YCTHOro
cobecenoBaHus
PewaeTt TunoBble 3agayvn M npumepbl MO OCHOBHbIM M3y4aeMbiM
OrlK-1 pasgenaMm BbiCLIE MaTeMaTuKW, MpuMeHuTenbHO B obGnacTtu|Bonpockl Ana TecTupoBaHus
0eATeNbHOCTUN TEXHONOMMYECKMX MaLnH 1 0bopyaoBaHus
MpakTuko-opneHTUPOBaHHbIE
Mcnonb3yeT  npuvobpeTeHHble  HaBblKM K peleHuio  3agadv|3agaHus
npodeccmoHansHom 0esTensHOCTH

5.1.2 Cucrtema u KpuTepumn oLeHMBaHUSA

LLikana oueHvnBaHusi

KpuTtepun oLeHnBaHUA CpOpMUPOBAHHOCTI KOMMETEHLIWIA

YcTHOe cobecenoBaHme

MucbmeHHas paboTa

5 (oTnn4HO)

MonHbIN, ncuyepnbiBaOWMIA OTBET, ABHO
OEMOHCTPUPYIOLLIMI rnybokoe
MOHMMaHue npegmeTa W LIMPOKYH
apyauuuio B oueHuBaemon obnactw.
Kputuyecknii, opurnHanbHbld noaxoa K
mMatepwuany.




npopaboTke BCEX ob6sa3aTernbHbIX
4 (xopoLuo) MCTOYHMKOB UHGopmaumn. [logxod k
mMaTepuany OTBETCTBEHHbIN, HO

OTtBeT NOSHbIN, OCHOBAaHHbIN Ha

CTaHOapTHbIN.

3 (yooBneTtBoputensHo) | [lemMoHCTpupyeT noHMMaHve npegmerta B

OTBeT BOCMPOU3BOAUT B  OCHOBHOM
TONbKO MNEeKUMOHHble MaTepuanbl, 6e3
CaMOCTOSITENbHOM paboTbl c
pekoMeHa0BaHHOM nuTepaTypow.

uenomMm, 6e3 yrnybneHnsa B geTanu.
MpuCyTCTBYIOT CyLLECTBEHHbIE OLINOKK
unn npobenbl B 3HAHUAX NO HEKOTOPLIM
Temam.

2 (HeyOoBMETBOPUTENBHO) | 3HAUYUTENBHOM YacTM  MPUHLUNMANIbLHO

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
noMoLiM  3K3ameHaTopa. HesHaHue

BaXHbIX  3NIEMEHTOB ANCUMNIUHBI.
MHorouncneHHole rpybble owmnbKu.

5.2 TunoBble KOHTPOSIbHbIE 3afaHUS MU UHbIE MaTepuarbl, HeO6xoAuMbIe ANS OLleHKU 3HAHUW, YMEHUN,
HaBbIKOB U (MUNN) onbiTa AEATENbLHOCTU
5.2.1 NMepeyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n | ®dopmynmnpoBKK BONPOCOB
Kypc 1

1 MaTtpubl, OCHOBHbIEe onpefeneHus. JInHenHble onepauun ¢ matpuuamu. TpaHCNOHUPOBaHWe MaTpuL,.

2 Yucnosble xapakTepucTukm matpuu. CBOWCTBa onpegenutenei.

3 MpousseageHue matpuy. O6patHas maTpuua

4 CucteMbl m ypaBHEHUI C h HeU3BeCTHbIMWU. MaTpuyHas 3anuck cucTemMbl. PelleHre cuctembl METOAOM
Kpamepa.

5 "eomeTpuyeckoe onpegerieHne BekTopa. JInHenHble onepawlmmn ¢ BEKTopamu.

6 Mpoekuun BekTopa Ha ocu KoopaMHaT. 3anucb BekTopa B hopmMe NpoeKLui.

7 CkanspHoe npouvsBefeHue, ero ceorctea. CkanspHoe npousseaeHue Ans BEKTOPOB B (hopMe NpOoeKLUn.

8 BekTopHoe npoussegeHue Bektopo. CBoMCTBA.

9 BekTopHoe npou3sefeHne BeKTOpoB B hOpMe NpOoeKLm.

10 CwmelLaHHOe npouvsBeeHne BEKTOPOB.

11 Cuctembl koopamHaT Ha nnockocTu. [NpeobpasoBaHus 4eKapTOBOW CUCTEMbI KOOPAUHAT.

12 BbiBECTV ypaBHEHUsI NPSIMON Ha NAOCKOCTU: C YrnoBbiM KO3 ULMEHTOM, NPOXOAsLLEN Yepes3 AaHHYH0 TOYKY,
yepes ABe TOYKM.

13 [Yron mexay npsambiMuU. YCnoBusa napannensHOCTM U NepneHavKynapHOCTU NPSAMbIX.

14 Obuee ypaBHeHMe NPSIMOM.

15  |OKpyXHOCTb Kak reomeTpuyeckoe MecTo TOYEK.

16 [atb onpegenexve annunca. BeiBecTn kKaHOHMYECKOe ypaBHEeHWe, NepeymncnnMTb CBOMUCTBa KpmBon. Caenatb
yepTex.

17 Oatb onpegenexve runep6onbl. BeiBecTn kKaHOHWYECKoe ypaBHEHMe, NepeymncnnTb CBOMUCTBa KpuBon. Caenatb
yepTex.

18 BbiBECTN ypaBHEHUsI NNOCKOCTU B MPOCTPaHCTBE.

19 BbiBECTV ypaBHeHUst NPSIMON B NPOCTPaHCTBE.

20 [Oatb onpepenexve dyHKUMK. [Nepeyncnutb OCHOBHbIE CBOMCTBA OYHKLWIA.

21 [atb onpegenexve npegena dyHKUun. beckoHeyHo Manble u 6eckoHeYHO GonbLuve BenuyimnHbl. CBA3b Mexay
6eckoHe4yHO ManbiMu 1 6eCkoHeYHO 60MNbLLIVMM BENUYMHAMM.

22 Teopema o pasHocTu Mexay yHKUVen n ee npegenom. lNpasuna BbluMcreHNs npeaenos yHKUMN

23 |Oatb onpepenexve HenpepbliBHOW hyHKUmMKM. OgHOCTOpOHHUE npeaensl. CBoMCTBa HeNpPepbIBHLIX (OYHKLIWIA.

24  |Oatb onpepeneHve npoussoaHoN. PacckasaTtb O ee reoMeTpu4eckoM U MexaHU4eCcKOM CMbiCrie.

25 PaCCKasfa\Tb 0 NpaBunax Bbl4MCreHNs NpousBoAHON. [lokasaTb NPaBMIio BbIYUCIEHUS NPOU3BOAHON CyMMbI
OYHKUWNA.

26 Teopema 0 cBA3M Mexay HenpepbIBHOCTLIO 1 AnddepeHLMpyeMOCTbi0 (DYHKLIMN.

27 |Oatb onpepenexve anddepeHumana dyHKUMK. IHBapraHTHOCTL hopM nepBoro anddepeHumana

28 CdpopmynuposaTb Teopemy Beweplutpacca. CcpopmynupoBats 1 JokasaTb TeopeMy Ponng

29 CdpopmynuposaTb Teopemy Popmyna Narpanxa. CcopmynupoBath 1 gokasaTtb npasuno Jlonutans

BblYMCNEHNA NpeaenoB OYHKUNNA.




30

,D,OKa3aTb Teopemy O CBA3N MeXay 3HaKOM I'IpOVISBOJJ,HOVI N MOHOTOHHOCTbIO (byHKLI,I/II/I.

31 [atb onpegeneHve akcTpemyma yHkUMM. BBecTn HeobxoayMble 1 4OCTaTOYHbIE YCIIOBUS 9KCTPEMYMOB.

32 Hanncatb chopmynbl Tennopa n MaknopeHa. Paccka3saTtb 0 UCMONb30BaHUN 3TUX POPMYN B NPUBNKEHHbIX
BbIYMCINEHUSX.

33 KomnnekcHble yncna. Mpasuna gencreus. TpuroHomeTpudeckas v anneposa popMbl KOMMAEKCHOrO Yncna.

34  |datb onpegeneHue nepsoobpasHon, AoKasaTb TeopemMy O CBOMCTBaxX NepBoobpa3Hou.

35 |datb onpegeneHue HeonpedeneHHOro nHTerpana. PacckaszaTb 0 CBOMCTBaX HEONPeAEeNeHHOro nHTerpana.

36 PacckasaTb 0 MeTode 3aMmeHbl epeMeHor B HeonpeaeneHHoM nHTerpane. [lokaszatb Teopemy O NIMHEHOW
3amMeHe.

37 MeToa nHTerpupoBaHms no YacTsiM B HeonpeaeneHHOM 1 onpegeneHHoOM UHTerpanax

38 Mnowanb KpMBOMMHENHOW TpaneLum

39 [atb onpegeneHve onpeaeneHHOro nHTerpana. PacckasaTtb 0 CBOMCTBaxX onpeaeneHHoro nHrerpana,
BblTEKaloLue U3 onpegerneHus.

40 PacckasaTb 0 NMHelHbIX CBOWCTBAxX OnNpeaeneHHoro nHrerpana.

41 UHTerpupoBaHue HepaBeHcTB. ChopmMynmpoBaTb TeopeMy O CpeaHeM 3HadYeHUn dyHKLMK

42 WHTerpan ¢ nepeMeHHbIM BEPXHUM MPeaerniom.

43 ®opmyna HetoToHa-flenbHuua.

44 "eomeTpuyeckme NpUNoXeHUs onpeaeneHHoro MHTerpana: BelducneHue nnowagen puryp.

45  [FeomeTpuyeckme NpUNoXeHUs onpeaeneHHoro nHTerpana: BeldncreHne o6bemMoB Ten.

46 ®yHKUMU ABYX NepeMeHHbIX OCHOBHbIE onpeaerneHus. MNpupalleHus dyHKUnN.

47 YacTHble npou3BogHble 1 anddepeHuman yHKLMN ABYX NEPEMEHHbIX.

48 "pagueHT OyHKLMM MHOTMX NepeMeHHbIX 1 NPOM3BOAHAs MO HanpaseHUIo.

49 OKCTpemMymM (OyHKLUMU ABYX NepemMeHHbIX. HeobxoarMble yCnoBusi akCTpemyma.

50 ®opmyna Tennopa Ana pyHKUMM OBYX NEPEMEHHbIX.

51 [ocTaTouHble ycnoBmsa akcTpemyma ans yHKUUM ABYX NepeMeHHbIX.

52  |dndpdbepeHumnansHble ypaBHeHNS nepBoro nopsaka. Obwme NnoHaTuS.

53 Pacckasatb 0 MeToae pelleHns anddepeHumnansHOro ypaBHeHUst NEPBOro C pas3aerieHHbIMY NepeMeHHbIMU U
OOHOPOAHOIO ypaBHEHUSI.

54 PacckasaTb 0 MeTode pelleHns nuHenHoro anddepeHumnansHOro ypaBHeHUst Nepeoro nopsaka.

55 OuncbdpepeHumanbHble ypaBHeHUst BTOPOro nopsigka. JinHenHsle auddepeHumanbHbie ypaBHEHNS BTOPOro
nopsiaka.

56 Teopembl 0 NMMHENHBLIX OAHOPOAHbBIX YPaBHEHUAX.

57 Teopema 06 obLiem peLleHnn NMHEHOro OAHOPOAHOrO ypaBHEHUS

58 PacckasaTb 0 MeToge peLleHus IMHeNHOro oAHoOpoAHOro auddepeHuUmansHOro ypaBHeHUs BTOPOro nopsiaka ¢
NOCTOSAHHbIMY KO3hULIMEHTaAMMN.

59  |JluHeliHble HeoaHOPOAHbIE ypaBHeHusi. TeopeMa 06 obLiemM peLleHnn IMHENHOro HeOAHOPOAHOIO YPpaBHEHUS

60 HopmarnbHble cuctemMbl guddepeHumansHbiX ypaBHEHWUIA.

61 JInHeHble cucTembl gudbdepeHUmanbHbiX ypaBHEHWUI.

Kypc 2

62 [aTtb onpeaeneHve YMCroBoro psiAa, onpeaeneHns Ans CXoAALLErocs U pacxoAsLIerocs psaos.
CdpopmynunpoBaTb HEOBXOAMMbIN NPU3HAK CXOAUMOCTM PSAOB.

63 MpaBuna gencTBmsA C YUCMOBLIMU pAgaMM.

64 Mpu3HakyM Cxo04MMOCTH YUCNOBBLIX PAAOB C MONOXUTENbHBIMU YNeHaMU.

65 [aTtb onpegenexve 3HakoyepeaytoLlerocs psga. CunbHas n cnabas cxogumocTb. [JokasaTtb Teopemy JlenbHuua

66 [atb onpegeneHve cTeneHHoro psaa, onpegeneHme o6nactym CXoAnMMOCTM CTeNeHHoro psaa. Jencreus co
CTENEHHLIMU pSAaMMU.

67 CdbopmynupoBaTb 1 gokasaTb Teopemy Abens.

68 |OdaTtb onpepeneHve paguycy CXOAMMOCTU CTENEHHOro psaa 1 pacckasaTb O MeTOAEe ero BblYMCHeHNs.

69 Pagbl Tennopa n MakflopeHa. MpunoxeHnsa K npubnnmxeHHbIM BblYUCTIEHUAM.

70 Pag ®ypbe. OcHOBHbIE onpeaeneHums.

71 Teopemsbl 0 cxogumocTu psgos dypoe.

72 Pag ®ypbe Ha uHtepsane (-, 1]

73 Pagbl ®dypbe Ana YeTHbIX Y HeYeTHbIX YHKLMNA.

74 KomnnekcHas cdopma psga dypoe.

75 UHTerpan dypbe.

76 YpaBHeHue konebaHune cTpyHbl. BeiBoa.

77 PelueHne ypaBHeHust konebaHumn cTpyHsl meTogom ®dypbe.

78 YpaBHeHue TennonpoBOAHOCTM.




79  |OcHoBHble onpeaeneHus Teopun BepoAaTHocTel. OnpeaeneHne Knaccuyeckon BeposTHOCTU.

80 TeopeMbl CRIOXEHNS N YMHOXEHUS BEPOATHOCTEN.

81 dopmyna nonHom BeposaTHocTU. Popmyna Barieca. AnpropHas 1 anoctepuopHasi BEPOATHOCTb CIIOXHOMO
Cco0bITHSA.

82 UcnbiTanna BepHynnu. HaneepodaTHenwas Yactota. CcpopmynupoBaTb NpefenbHble crydan npy 60nbLomM
yuncne UCnblTaHWN.

83 ,D,aTb onpenenexHue JJ,I/ICerTHOIZ CJ'Iy'-IaVIHOVI BeJIM4UnHbIl, 3aKOHa ee pacnpeaeneHnda, mateMmaTtu4yeckoro
OXunagaHuma n aucnepcumn.

84 CraHgapTHble ANCKpeTHble pacnpeaeneHus.

85 CrniyyariHbIn NOTOK COBLITMAN.

86 [aTb onpegeneHne HenpepbIBHOW Cy4YaiHON BENUYMHDI, (OYHKLUN pacnpeneneHnst U NioTHOCTM BEPOSTHOCTW.
Mepeuncnutb MX CBOUCTBA.

87 ,D,aTb onpegeneHne MmatemMaTtnu4eckoro oxxmaaHma n gucnepcun ona Hel'lpepblBHOI;I cnyqa|7|H0|7| BEJNMNYUHbI.

88 [aTtb onpeaeneHve HopmarnbHOro 3akoHa pacnpegeneHus. lNepeumcnutbs CBOMCTBA 3TOro0 3aKoHa.
CdpopmynuposaTb Teopemy JlanyHoBsa

89 [atb onpegeneHve ko3 rUNEHT Koppenauum, NepevymcnnTbL ero CBOMCTBa.

90 C(bOpMyJ'II/IpOBaTb OCHOBHbIe onpeaeneHna CTatuCTuku. I'IepeqmchTb MeToabl 0T6opa. ,D,aTb NOACHEHUA K
NOHATUIO penpe3eHTaTnBHOCTU.

91 CraTucTnyeckue oOLeHKM.

92 O6paboTka 6onbLuon Bbibopkn. CTaTncTMHeCcKne yHKL MU pacnpegeneHus.

93 O6paboTka Marnow BbIGOPKM.

5.2.2 TunoBble TecTOBbIe 3aAaHus

TunoBble TecToBble 3agaHna HaxoaaTcs B [NpunoxeHum k gaHHomy Pl
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHNA (3agaym, Kenchbl)

Tunoeble NPaKTUKO-OPpNEeHTUpPOBaHHbIE 3aaHNA HaxoO4AaTCA B anIJ'IO)KeHVIVI K JaHHOMY PI'I,D,

5.3 MeToau4yeckne matepuanbl, onpegensirowme npoueaypbl OLleHUBaHUA 3HaHUW, YMEeHUN, BnageHni (HaBbIKOB
1 (UNKN) NPaKTUYECKOro onbITa AeATEeNbHOCTH)

5.3.1 YcnoBusa pgonycka o6y4aroLierocs K npomMeXyTo4yHoM aTrectaumm u NopsaaoK NMKBMAaUMM akageMm4eckomn
3a[0IKEHHOCTHN

lMpoBeaeHne NPOMEXYTOYHOM aTTecTauun pernaMmeHTUPOBaHO rfoKanbHbIM HOpMaTuBHbIM aktom CI6IYITA
«lNonoxeHne o NpoBeAeHUM TEKYLLIEro KOHTPONS YCNeBaeMOCTU U NMPOMEXYTOYHOMW aTTecTalmm 06yyaroLwmnxcs»

5.3.2 dopma npoBeageHUsi NPOMEXYTOYHOM aTTecTaumm nNo AUCLUNNInHe

YcTHasa + MNucbmeHHas KomnbloTepHoOe TecTupoBaHue NHas

5.3.3 OcoGeHHOCTU NpoBeAeHNs NPOMEXYTOYHOM aTTecTauMm no gucumnimHe

* Ha NoAroToBKy oTBOAUTCA 45 — 60 MUHYT
* Ha OTBET Mo 6uneTy 1 gononHuTenbHble Bonpockl 30 — 35 MUHYT
* CNoNb30BaHKe BCOMOraTenbHOW nurepaTypbl (CNPaBOYHUKOB, KOHCNEKTOB U Tr.) HE NpegyCMOTPEHO

6. YYHEBHO-METOANYECKOE U UH®OPMALIMOHHOE OBECIMNEYEHUE OUCLUNMNUHDbI
6.1 YuebHasa nutepartypa

AsTop 3arnaeue | M3paTtenbcTBO lon n3paHus | Ccbinka
6.1.1 OcHoBHas y4yebHasa nuTeparypa

Pabywko, A. M., Xyp,|Bbicwas MaTtemaTuka. http://www.iprbooksh
T.A. Teopusa u 3agaun. B 5 vyactax. op.ru/90755.html
Y.2. KomnnekcHble uucna. MuHCK: BbILLsiLLAS
HeonpepeneHHbIi " ' 2016
. LKona
onpeferneHHbli  MHTerparbl.
PyHKLUMK HECKOINbKMX
nepemMeHHbIX
Pabywko, A. M., Xyp,|Bbicwas MaTtemaTuka. http://www.iprbooksh
T.A. Teopusa u 3agaun. B 5 vyactax. op.ru/90754.html
Y.1. JluHeliHaa n BekTOpHas
anrebpa. AHanutnyeckas MwuHck: Bblwaniwas
reomeTpus. LiKona
OundbdepeHumansHoe
ncumcneHve yHKUMN OOHON
nepemMeHHon

2017




6.1.2 lononHuTenbHas y4yebHasa nutepartypa

Pabywko, A. M., Xyp,|Bbicwas MaTtemaTuka. http://www.iprbooksh
T.A. Teopusa u 3agaun. B 5 vyactax. op.ru/90758.html
Y.5. OnepauuoHHoe
ncyucreHve. OrnemeHTbl MwuHck: Bblwariwas 2018
Teopuu YCTONYMBOCTM. LKona
Teopus BEPOSATHOCTEMN.
MaTtemaTtuyeckasa craTucTuka
Pabywko, A. M., Xyp,|Bbicwas MaTtemaTuka. http://www.iprbooksh
T.A. Teopusa u 3agaun. B 5 vyactax. op.ru/90756.html
Y.3. OBbIKHOBEHHbIE MwuHck: Bbiwariwas 2017

anddepeHumanbHble
ypaBHeHus. Psgbl. KpaTHble

MHTEerparnbl

LLKONna

6.2 MNepe4veHb NnpodeccnoHanbHbIX 6a3 AaHHbIX U MH(POPMALIMOHHO-CNPABOYHbIX CUCTEM

1. TpeHaxep no BbIcLLEn MaTemaTuke [OnekTpoHHbIN pecypc]. URL: http://e-math.ru

2. UHdopmauuoHHas cuctema «EguHoe okHo goctyna k ob6pasoBaTenbHbIM pecypcam» [ONeKTPOHHbIN pecypc).
URL: http://window.edu.ru

3. OnekTpoHHo-6ubnnoTeyHas cuctema IPRbooks [3nektpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/

6.3 NepeyveHb NMLEH3MOHHOro U CBO60AHO pacnNpPoOCTpPaHAEeMOro NpPorpamMmMHoro obecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHue maTepmanbHO-TEXHMYECKOM Oa3bl, HeOO6XoAMMOW Ans ocyLlecTBIeHMA o6pa3oBaTenbLHOro
npouecca no gucUUnImHe

AyauTtopusi OcHalueHve

MynbTumMeguinHoe obopyaoBaHue, cneymanm3mpoBaHHas mebenb, Jocka
JlekunoHHas y A pyA H P A
ayautopus

YyebHasa aygutopums

CI'IeLI,I/laJ'II/I3I/IpOBaHHaF| mebenb, Jocka




Mpunoxenue 1

MpunoxeHue
paboyen nporpammbl GUCLMMNNHDI MaTtemaTuka

HaumeHogsaHue OLICL(LII'IHUHbI

no HanpasneHwo nogrotoskn _15.03.02 TexHonornyeckrne malluHbl U obopygoBaHue
HavmeHoBaHue Ol (npochuns): Bce npodunu

5.2.2 TunoBble TecTOBbIe 3aAaHusI

Ne ®
i OPMYNMPOBKA 3aaHus
1 Oanamatpuua A=(-3 5 \.Ecnu B— A= 2F ,roe E— eaMHnyHas maTpuLia TOro xe pasmepa,
4 -6
4yTO M MaTpuua A, To matpuua B paBHa
(—1 5) (1 5) (—1 7) (o 5)
a) 4 -4 ,6) 4 ,B) 6 -4 ,r) 4 -4
2 2
Oanbl matpuubl A=(2 3, B=(1j. Torpa matpuua C=A- B umeet Bua
1 5
) (5 11),6) (4 3 )5 )3
a , , B , T
( j )7 |53
2 5
3 . . 3x — y= 1 . A
CucteMa NMUHENHbIX YpaBHEHWIA HE UMEeeT peLleHuin, ecnu paBHO
Sx+iy=2
- 5 -3 3
a) —,6) —,B) —,n —
) 3 ) 3 ) 5 ) 5
4 [aHbl BeKTop AB = (2; —6,'3) M TOYKa A(l; 2;3) . Toroa To4Yka B umeeT KoopanHaThl:
a) (-1; 8; 0), 6) (-3; 4; -6), B) (1; -8; 0), 1) (3; -4; 6)
5 | Ha BekTopax ad = 2i — 3] +k: b= 4]; ¢ =3k - 2} , KaK Ha CTOpOHax, MOCTpoeHa nNupaMuaa.
Torga ee o6bem paBeH:
a)2,6)24,8)8, 14
6 JaHbl BeKTOpbl d = (3;—1;0),15 = (2; l,'—l),E =a+2b. Toraa ckansipHoe npousseaexe < ¢
paBHoO:
a)20,6)8,8)17,1)12
7 JaHbl TOYKK A(—l, —2), B(S, —3), C(—4,1), D(7,3) . Toraa nNuHWK, 3agaHHOW YpaBHEHNEM
x—2y—1=0, npuHagnexut Touka
a)A, 6)B,8)C, r)D
8

NaHo ypaBHeHue npsamont 2x +3y —6=0. Torga ypaBHeHVe 3TON NPSMOW «B OTPE3Kax» MmeeT




YpaBHEHNE OKPYXXHOCTU C LIEHTPOM B TOYKE C(—3,l) n paguycom R = 2 umeeT Buf
a) (x=3) +(y+1) =4 6 (x+3) +(y-1) =4,

B) (x—3)2 -l-(y+l)2 =2 (x+3)2 -l-(y—l)2 =2

10

KaHoHnuyeckoe ypaBHeHue npsiMon, npoxoasier yepes Toukn A(—1,5,-4) wn B(3, - 1,1) nveet

BUA

x—l=y+5=Z—4 x—l=y+5=Z—4

a) ,6)

11

In (3 - x)
O6nacTk onpeaenenns dyHkumn f (x)= — nMeeT Bua
X

a) (—o0,—1)U(-1,+x),6) (—0,-1)U(-13),

B) (—o0,—1)U(-1,(3)).n (—o0,~1)U(3,+o)

12

1—cos3x

MNpepen ———— paB.eH
X

3
0,6 ,B)3,1) —
a) ) ©,B)3,T) >

13

(x2 +1x6) (x2 —1)

KonuuecTtBo Touek paspbiBa yHKumM f (x) =

a)2,6)5,8)3,1) 1

14

MpoussogHast yHKUMM y = \/;sinx paBHa

1 I .
a) y =——=cosx, 6) y=—s1nx+\/;cosx

2Jx Jx

. 1 .
sinx + \/;cosx N y= SInx — \/;cosx

B)

15

1
y=
2x 2x

MpounssoaHasi BTOPOro nopsigka MyHKUMmM y = e’ pasHa

a) 4¢°,6) 2" ,B) &7, 1) dxe’

16

Touka akcTpeMyma dyHkun y = e* — 1 paBHa




17 Mycte z=1+1i.Torna (l -l-i)4 paBHo:
a) 2v2.,6) 4,8) 24/2,1)
18 | Haittn sHauenme Bblpa)XeHUs (7 + i)(2 — i)
a) 15+5i,6) 15-5i,8) 13+5i,r) 13-5i
19 Haiitu Bce {‘/I
a)1,6)1,-18)1,-1,i.—i, T1)-1
20 3 5 1
MHoxecTBO NepBo06pasHbIX PyHKUMN [ (x) =x" + 6\/; — — VMeeT B1A
X
1 4
a) 3x° + 6 +—+C 6) x—+5x§/;—ln
5 )C4 X 4
s 5
B) T—Sx\/;+ln(x(+C x—In(x(+C
21 16
B onpepeneHHoMm uHTerpane '[ dx BBEJleHa HoBas nepemeHHas (= \E . Torpa vHTerpan
2 3+x
UMeeT BUA;:
4 4 16 4
dt 2tdt 2tdt tdt
B vl L N el N
3+t 13+t 3+t 43+t
22 oz “2+3y
YacTHas npousBoaHas 8_ dyHKUMM z =¢ nUMeeT BUa
X
2 2 2 2
a) e +3y,6) (2x+3)e" +3y,B) 2xe’ +3y,r) 3e’ +3y,
23 2,
YacTHas npou3BoaHasi BTOPOro nopsiaka 6_2 dyHKUMM Z = )czy3 - 2)cy2 +3 umeeT Bua
X
a) 6xy’ —4y,6) 2,
B) 6x’y—4xy,r) 6x°y —4xy+3
24 2 2
pagmeHT dyHKUMM z = X~ + ¥ B TOuKe (1, 2) paBeH
a) {274} 6) {272} B) {_251} r) {174}
25

3KCTpeMyM beHKLI,I/II/I zZ= )C2 + y2 +1 OOCTUraeTca B TOYKE

a)(1,1)6) (2, 2)B)(0,0)r) (-1,0)




26

y#0

O6Luee pelueHne anddepeHUMansHOTo ypaBHeHus yxdx + (1 +x° ) dy=0 npu nveet
BUA;
C 1
a) y=——,C#0,6) y=——,
VI+x? 1+x’
B) y=CN1+x>,C#0,r) y= =, C#0
1+x
27 | KOpHU XapaKTepucTUYecKoro ypaBHeHUS NMUMHENHOro OOHOPOAHOro AnddepeHLnansHOro ypaBHeH s
paBHbl: k, = 2,k, =3 . Toraa aTo ypaBHeHWe UMEET BUA;
a) y"+2y'+3y=0,6) y"-5y"+6y=2x+3,
B) y'=5y'+6y=0,r) y"+5'+6y=0
28 o0 n n
Pagunyc cxogmMmMocTu cTeneHHoro psaga Z paBeH:
= 2n+1
1 2 3
a) —,6) 3,8) —,r) —
3 3 2
29 Psan Tennopa ans dpyHkummn y = sin x* HauMHaeTcs co cnaraembix
3 3 6 6
X X X X
a) x——+...06) -t B) X -t r)x2 ——F...
3! 3 3! 3
30 Obwwii BnA paga Pypbe ana pyHKUMM Yy = x® BHa uHTepsane (-1; 1] paBeH
o0 a o0 o0 . o0 .
a)Zan cosnx 6)7°+ Zan cosnx B)b, + an sinnx ) an sin nx
n=1 n=1 n=1 n=1
31 dx
—=2x+2y
. | dt
O6wum pelieHnem cuctembl anddepeHumnanbHbiX YpaBHEHUN p byaet
2D ox+ 3y
dt
_ t 4¢
| x(l‘)—Cle +C,e | X(t):C1€t+Cze4t | x(t)ZClet—Cze4t
a 6 B
y(t)=—=Ce' + Ce* y(t)=Ce +C,e" y(t)=-Ce' +C,e"
x(1)=Ce +C,e”
" Lo oo
y(t) = —ECle +Ce
32 | YCTpPOWCTBO COCTOMT U3 TPEX SNEMEHTOB, paboTarLwmux HesaBMcMMo. BepoaTHocTn 6e3oTka3Hom

paboTbl 3TMX 3NEMEHTOB ( B Te4eHue paboyero gHs) paBHbl cooTBeTcTBeHHO 0,9, 0,8 1 0,7. Torpa
BEPOSITHOCTb TOrO, YTO B Te4YeHne paboyero aHs byayT paboTatb 6€30TKa3HO BCe Tpu fieMeHTa
paBHa




a) 0,72; 6) 0,504; B) 0,8; r) 0,56

33 | C nepBoro ctaHka Ha cbopkKy noctynaet 45%, co BToporo — 55% Bcex getanen. Cpean getanen
nepsoro ctaHka 90% ctaHgapTHbIX, BToporo — 80%. Torga BepOsTHOCTL TOro, YTO B3ATas Haydady
JeTarnb OKaeTcsl CTaHAapPTHOW, paBHa
a) 0,325; 6) 0,155; B) 0,15; 1) 0,845

34 | BepoATHOCTb TOr, 4TO Maccaup onosgaeT K OTnNpaBneHno noesga, pasHa 0,02. Haitu
HaMBepoATHelLWee YNCN0 ONO34aBLUIMX K noe3ay 13 855 naccaxkunpos
a)18 6)168)17 )19

35 ax’ x€[0,0]

Kakum pomkHo 6bitb (, utobbl dyHKuma f(x)= ABNANACb NNOTHOCTbIO
0 x¢[0,1]
BEPOATHOCTU C/Iy4aliHOM BEIMUYUHDBI X, TPUHMMAatOLLEN Nt0Oble 3HAYeHUn?
a)l 6)3 3)2 r)-1
36 | MposoAUAUCH B3BELUMBAHUA KOMMNEKCHON HUTKU. PesyabTaTbl nsmepeHmii maccol M (r): 62,5; 63,5;

63,2; 61,4; 62,8; 63,1. HanTn oueHKYy MaTeMaTUYECKOTO OXKNAAHUA.
a)62,75 6)62,5 B)62,8 r)63




MpunoxeHue 2

MpunoxeHue

paboyen nporpaMmmMbl ANCLMNMMHBI MartemaTtuka

HaumeHogaHue OLICL(LII'IHUHbI

no HanpaeneHuto nogrotoskn 15.03.02 TexHonornyeckne MmalmHbl 1 060pyaoBaHNE
HavmeHoBaHue Ol (npocouns): BCe npodunu

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHNA (3agayu, Kenchbl)

Ne

i YcnoBusl TUNOBbLIX 3agay (3agad, KencoB)

2 3 4 1 0 2
A={1 2 0 B=13 2 1
1 1 3 4 2 0
[OaHbl MaTpuLbl Z

Havtu matpuuy: C=A4-B -3B

2 | lNMycTb faHa cnuctemMa NUHENHbIX YpaBHEHUI

X+ 4x,— 6x,=— 6
2x,+ 2x,+ 4x,= 2
X, +4x,+ 2x,=—1

3anucatb paclmnpeHHyro maTpuly CUCTEMBbI, HanTK ee peweHne metogamum Kpamepa M NOJNHOro
NCKITIOYEHNA

3 | Cucrema ypaBHeHUI 3aaHa CBOEN pacLUMPEHHOW MaTpuLIEn

3 7 25
A=[2 5 3&
1 2 39

1) 3anucaTb CUCTEMY B KaHOHMYECKON dhopme
2) pewuTb 3Ty CMCTEMY MeTofoM obpaTHoW MaTpuLbl

4 [aHbl BEpLUNHBI NMMPaMUAbI: A(6,7,13), B(2,4,6), C(4,7,12), Q(6,16,24).

CpepncrBamm BEKTOPHOWN anredpbl HANTK:

1) AOnuHy BekTopa BC

2) yron Y mexay sektopamu BC y BO

3) nnolagb OCHOBaHWSA NUpaMuabl ABC

4) obbeM nupamugsbl
5 | Tpeyronbhuk ABC 3anaH CBOMMM BepLUMHAMM

A(5,7), B(84), C(3,-3).
Haitu: 1) ypasHeHue ctopoHsl BC (B oTpeskax Ha ocsix)

2) ypaBHeHuWe CTOpoHbl AB (B 06Lwem Buae)
3) yron mexay ctopoHamu AB un BC
4) ypaBHeHve meauaHbl BM

BbicoTbl AK




[laHo ypaBHeHVe KpMBOW BTOPOro nopsiaka.
4x* +9 y2 =36.

OnpenennTb TWUMN KPUBOW, HaWTK NapamMeTpbl.

7 [aHbl KOOpAMHATLI TOYEK: A(6,7,13), B(2,4,6), C(4,7,12), D(5,16,24).
Haritn: 1) ypaBHeHue npsmoi  AB B KaHOHM4YecKow hopme
2) ypaBHeHWe NpsIMOK, NpoxoasLen Yepes Touky D napannenbHo npsmon AB
3) Tynoiw yron mexay npsmeimu AB n AD
4) ypaBHeHue nnockoctn ABC
5) yron mexay npsmoi 4D 1 NNocKoCTb ABC
8 | Bblumcnutb npegen
. 3x =2x"+3
hm3—
e 2x” +4x -5
9 | BoiumcnuTs npeaen lingctg3x(coszx — cos3x)
10 X, x* —2
Y=R4-x" = 2<x* 0
. 4= x,x>0
Haiitn Toukn paspbiBa pyHKUMKM. CoenaTb YepTex.
11 | Hantn nponsBoaHble QYHKUWA:
_ _cosx
1 1-sinx ’
2. y=4cos’x ,
3 y= M+ W
12 3 . Insinx
Havitv npeaen, ncnonb3ysa npasuno fMonutans  lim——
*->0]n sinSx
13 z
[aHbl koMAnekcHble wucna: z, =4 +5in z, =3—2i . Hanm z, -z,,—.
Z
14| Haitru J1+i
15 | BbluncnuTb nHTErpansl:

arctgx

e

1.
1+x?

dx,

2. j(zx —7)cos3xdx,

xdx

> J(x+1)(x2 +1)




16 V8 [ 2
x -4
Bbluncnute nHTerpan: '[—dx
> X
17 5
Bbluvcnute nnowanb urypbl, orpaHUYEHHON NMHMSMKA: ¥y = — 1 x + y = 6 . CaenaTb YepTex.
X
18 X z 0z
z=In—. Mpoeeputb, ytT0 —-Xx+—-y=0.
y ox oy
19| Ucenenosats YHKLMIO Ha SKCTpeMYyM:  z = X~ + 4y2 —2xy+2x+4
20
PewmTs ypaBHeHune: x+/1— y°dx + y\1—x*dy =0
21
HaiiTn pelueHve ypaBHeHUst y' — — )y = X yOOBIETBOPSAIOLLEE HAYalbHbIM YCIOBUSIM (y)X:1 =2.
X
22 | HanTn yacTHOe pelueHne ypaBHeHWs, yaOBNEeTBOPSIOLLEro YkadaHHbIM HaYarbHbIM YCIOBUSIM:
Y=y Ay =0,(y),, =5, =8
23 | Haittu obLuee peLieHue ypasHeHus: "' —y = xe " .
24 | PewuTb cuctemy
dx
—=2x+2y
dt
d
2 x+3 v
dt
25 > ul 1 2/ 3/ n!
Wccnenosatk psia Ha CXOOMMOCTb: 2—3 =St ottt
=n 7 23 n
26 > x" 1 1
< 2 n
Haitu uHTepsan v paguyc cxoanmocTu psaa: z =—-Xxt—-x +..+ X"t
ontl 2 3 n+l1
27 | Pasnoxuntb B psag dypbe dyHKUUIO
n-2X, -m<x<0
f(x)=
T, 0<x<m
28 | PewuTte 3agavy: 13 konogpl B 36 kapT BeiOupatoT ABe. KakoBa BEPOATHOCTb TOrO, YTO 3TO: a) ABeE
Aawmbl; 6) ABa Kopons; B) AamMa W KOpoflb B YKazaHHOM nopsiake
29 | Pewute 3agadvy. Tpu OXOTHMKA CTPEnsOT B Lenb. BepoAaTHOCTL NnonagaHus B Lenb A4S NepBoro
OXOTHUKa paBHa 0.7, ansa BToporo — 0.8, gns Tpetbero — 0.5. Hantu BeposATHOCTb TOro, YTO: a) BCe
Tpoe nonaayT B Lenb; 6) nonageTt xoTs 6bl 04MH; B) nonaayT poBHO ABOE.
30 | Hanncatb 3aKkoH pacnpegeneHms ncrnpasHbIx Npubopos, ecriv Bcero npubopos 3, a BEpOATHOCTb Ans

Kaykaoro us HuX 6bITb McnpasHbIM 0,9.




Haintn matemaTtuyeckoe oxuagaHue ymicna ncnpaBHbIX ﬂpVI60pOB

31 | Onpepenutb cpegHee KBagpaTMyeckoe OTKIIOHEHNE Crly4YanHOM owmnbkM npnbopa, ecnu owmnbka
NnoaYNHAETCA HOpManbHOMY 3aKOHY pacrnpeferneHnsl ¢ MaTeMaTuYecknM  OTKITOHEHWEM, PaBHbIM
HYmt0, @ BEPOSTHOCTb TOro, YTO OLLMOKa NexuT B Npedenax =21 mm paeHa 0,997.

32 | HaiiTH 1Mo 3aaHHOMY BapHallMOHHOMY Psi1y BEIOOPKH BEIOOPOYHOE CpEIHEE X ,

BBIOOPOUHYIO AUCHIEPCUIO o’ u VICIIPABJIEHHYIO BBIOOPOUHYIO JUCTIEPCUIO S 2,
x 5 10 | 15 | 20 | 25

i

n 1 5 20 | 14 | 10

i
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