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1 BBEQEHUE K PABOYEN NPOrPAMME OUCLIUMNIHbI

1.1 Uenb AMCUMNWHBI: Cd[)OpMI/IpOBaTI: KoMneTeHuunn o6yqarou.|,erocsq B 06ractu MCnonb3oBaHWS OCHOBHbIX
MaTemMmaTnuiyeckmnx 3aKOHOMepHOCTeIZ N NpUMeHeHnAa MaTemMaTn4eCcKmnx Moaenen B I'IpO(beCCVIOHaﬂbHOVI aesartenbHocTu. Takke

cnocobcTBoBaTth d’.)OpMI/IpOBaHI/II-O KOMNeTeHUun, ans yCcnewHoro oBJiageHua KOTOpPbIMU Heobxoanmo yYMeHune 1normn4eckun
MbICJITUTb U TPAMOTHO M3naratb CBOW MbICIA.

1.2 3agaun OMCLMNINHBI:

* O3HAKOMWUTb CTYAEHTOB C OCHOBaMM MaTeMaTU4EeCKMX 3HaHWM, HEeOOXOAUMbLIX AN PELUEeHUs] TEOPETUYECKMX M
NpUKNagHbIX 3a4a4 B pasnmyHbiX 06NacTax AeATenbHOCTY;

* Bocnutatb aGeTpakTHOE NOrMyeckoe MbILNEHUE U YMEHWE CTPOro usnaraTb CBOU MbICIIM;

* MpuBUTL CTyZEHTaM OCHOBHblE HABbLIKA UCMOMb30BaHWS y4eGHOWM M CrpaBoOYHONM NUTepaTypbl MO MateMaTuke, a
TaKxe Mo AMCLUMNIMHAM, B KOTOPbIX NPUMEHSIOTCA MaTtemaTudeckne MeToabl;

* MoaroToBUTL CTYAEHTOB K NPAKTUYECKOMY NMPUMEHEHMIO MOMYyYeHHbIX 3HaHWUIA;

1.3 TpeboBaHusa K NpeaBapuTenbLHON NOAroToBKe OGy4aloLlerocs:
MpepBapuTternbHas NOAroToBKa NpeanonaraeT co3fdaHre 0CHOBLI A1 (DOPMUPOBaHMA KOMMNETEHUMI, YKa3aHHbIX B M.
2, NPU U3yYeHUN OUCLIMMINH:

Oucumnnuna 6a3MpyeTc;| Ha KOMMNeTeHUUAX, Cd)OpMI/IpOBaHHbIX Ha npenbiayuiemM ypoBHe o6pasoBaHm;|

2 KOMMNETEHLUMU OBYYAIOLLEIrocA, ®OPMMUPYEMbIE B PE3YJIbTATE OCBOEHUA OUCLUMNNHDbI

OlMK-1: Cnoco6eH yuntbiBaTb COBPEMEHHbIE TEHOEHLUUN Pa3BUTUS TEXHUKU U TeXHOSNOrMn B obnactu
TexHoccepHOM 6€30NacHOCTU, U3SMEPUTENLHON U BbIYUCIIUTENLHON TEXHUKU, MHPOPMAaLMOHHbIX TEXHONOrMI Npu
pelleHUM TUNOBbIX 3aay B obnacTu npocgeccuoHanLHON AeATEeNbLHOCTU, CBA3aHHOM C 3alUMTOM OKpyXaloLuen
cpeabl U obecnevyeHMemM 6e30NacHOCTU YernoBeKa;
3HaTb: OCHOBblI AMddEpPeHUMansHOrO M UHTErpanbHOrO  MCHUCHEHUs, AuddepeHumanbHbiX  YpaBHEHWUA, Teopumn

BEPOATHOCTEN U MaTEMATUYECKON CTAaTUCTUKMN

YMeTb: npoBoauTb aHanu3 (PyHKUMI, pellaTb OCHOBHblE 3adady TeopuM BEPOSITHOCTM U MaTemMaTUYeCKOM CTaTUCTUMKW,
pelwaTtb ypaBHEHUA U cucTeMbl AnddepeHLmanbHbiX YPaBHEHUA NPUMEHUTENBHO K pearbHbIM npoueccam, MPUMEHATb
MaTemMaTu4eckme MeToabl NP pPeLleHnn TUMNOBbLIX NPodeCcCHMoHanbHbIX 3agay

BnapeTtb: ocHoBamMy byHAAMEHTanbHbIX MaTEMaTUYECKUX TEOPUIA 1 HaBbIKaMU1 UCMOMb30BaHWsl MaTeMaTUYECKOro annapara;
MeTodaMu CTaTUCTMYeCcKon 0bpaboTkn nHpopmauum

3 PE3YIIbTATbI OBYYEHUA MO ANCLUUNNINHE

KoHTakTHas
paboTta

CP MHHoBaL,

dopmbl
3aHATUI

HanmeHoBaHwue 1 cogepxaHune pasaernos,

TEM U y4eOHbIX 3aHATUIN Texk. Mp. (4achbl)

(vackl) | (4achbl)

CewmecTtp
(kypc ons 3A0)

Pasgen 1. OcHoBbI NUHENHON anrebpbl

Tema 1. MaTpuubl 1 onpegenuTenu.
MaTtpuubl. CeoricTBa matpuy,. [encTeusa Hag
maTtpuuamun. Onpegenutenu. CeBoncTBa
onpegenutenen. MNpakTnyeckne 3aHATUS:
HewncTtBua Hag matpuuamm. Cnoco6bl
nogcyeta onpegenurenen. (PeweHne 3agay)

Tema 2. Cuctembl NMUHENHBIX
anrebpaunyeckmx ypaBHeHU. CUCTeMbI Tpex
NIMHENHbIX YpPaBHEHUI C TpEMSA
HenssecTHbIMU, chopmynbl Kpamepa, meton
NOJSTHOrO UCKNYeHUs. MNpakTnyeckne 1 1 15 nn
3aHATUA: PelleHne cuctemM NMHENHbIX 1
anrebpanyeckux ypaBHEHUA METOLOM
MOHOrO NCKITHYEHUS, No oopMyriam
Kpamepa. (PelweHune 3agay)

Pasgen 2. Bektopbl

Tema 3. Bektopkl. OnpegeneHune BekTopa.
PaBeHcTBO BeKTOpOB. KonnvHeapHbie 1
KOMMriaHapHble BEKTOpbI. JINHENHbIe
onepauun Hag Bektopamu. [Npoekumm
BEKTOpA Ha OCu KoopAuHaT. 3annck BekTopa
B popme npoekumi. basuc. MNpaktnyeckne
3aHATUSA: JIMHeNHbIE onepaumn Hag
BekTopamu. (PewweHune 3agay)




Tema 4. lNpousBeaeHnss BEKTOPOB.
MpousBeaeHnss BEKTOPOB, 3aaHHbIX B
dopme npoekuun. CkanspHoe, CMeLLIaHHOE U
BEKTOPHOE MPOU3BEAEHUS BEKTOPOB.
OnpeneneHue, ceoncTea. [NpakTnyeckue
3aHATUA: NMpUMeHeHUsa ckanapHoro,
CMeLLIaHHOro 1 BEKTOPHOIO Npou3BeaeHuin
BEKTOPOB ANSA peLleHnin NpuKnagHbIX 3aauq.
(PewweHune 3apay)

Paspgen 3. AHanuTudeckas reomeTpusi Ha
MIOCKOCTU

15

ra

Tema 5. MeTop KoopOUHAT Ha MITOCKOCTU.
Cuctembl KOOpAMHAT Ha MNOCKOCTH,
OCHOBHble 3aga4u. [peobpasoBaHus cuctem
koopauHart. MpaKkTuyeckne 3aHATUS:
Mepexoabl B cnuctemax koopauHat. (PelwleHne
3apad)

Tema 6. MNpsamas Ha nnockocTn. OCHOBHbIE
ypaBHEHUS NPAMON. Yron Mexay npsiMbiMU.
Ycnosus napannensHOCTU U
nepneHanKYnspHOCTM NPSAMBbIX.
MpakTuyeckue 3aHATUA: MNMpumeHeHue
OCHOBHbIX YpaBHEHWI NPSMON ANA peLleHns
3apad. (PelwweHne 3agav)

15

15

Tema 7. KpuBble BTOPOro nopsaka.
Okpy>xHOCTb, annunc, runepbona, napabona,
NX KaHOHUYECKNE ypaBHEHUS!, rpadOuKu.
Ceonctea. ObLlee ypaBHEHNE KPUBOU
BTOPOro nopsigka. MNpakruyeckme 3aHATUS:
MocTpoeHne pasnuyHbIX KPUBLIX BTOPOro
nopsiaka, HaxoxaeHue X napameTpos.
(PeweHne 3agay)

Paspen 4. AHanuTuyeckas reomeTpus B
NnpocTpaHCcTBe

15

70

Tema 8. lNnockocTb B NpOCTpaHCTBE.
KoopauHaTtbl B NpOCTpaHCTBE. YpaBHEHME
MSI0CKOCTM, MPOXOASLLEN Yepe3 AaHHYIO
TOYKY NepneHanKYNsipHO AaHHOMY BEKTOPY,
ypaBHEHMWE NITOCKOCTH, NpoXoasLlen Yepes
TPY AaHHble TOYKM, OOLLiee ypaBHEHME.
MpakTnyeckume 3aHsaTue: NpumeHeHne
YPaBHEHWUI NITOCKOCTU AN PeLLeHns 3aaau.
(PeweHne 3agay)

Tema 9. MNpsimast B npocTpaHcTee. [Npavas B
NPOCTPAHCTBE KakK NMHUSA NepeceyeHns
nnockocten. KaHoHnyeckune n
napameTpuyeckme ypaBHEHUS NMPSIMON.
YpaBHeHUS NPsIMON, NPOXOAALLEN Yepes ABe
3agaHHble ToYKK. Mpsmas 1 NNockocTb B
npocTtpaHcTBe. [NpakTnyeckne 3aHATUs:
[MpumeHeHne ypaBHEHUI NPAMON B
NPOCTPaHCTBE AN PELLUEHNA 3a4ay.
(PeweHune 3agay)

15

Paspgen 5. BeegeHune B matematunyeckumn
aHanus

13

ra

Tema 10. BBegeHne B maTteMaTU4ECKUN
aHanus. lNoHATne nocrnenoBaTenbHOCTMU.
OcHoBHbIE MOHATUA O dhyHKUMK. BBEeaeHve B
aHanus yHKUUN OAHOM NepeMeHHON.
BeckoHeuyHO Manble u 6eckoHe4YyHo bonbLune
BENUYMHbI. (PelueHne 3agay)




Tema 11. MNMpegen cdoyHkumiA. MNpasuna
BbluMCNeHNs npeaenos. 3aMmevaTernbHble
npegensl. HenpepbIBHOCTb OYHKLMIA.
CBolcTBa HenpepbIBHbIX (YHKLMIA.
MpakTuyeckune 3aHATUA: Beluncnernve
npepenos dyHKUniA. MiccnegoBaHne doyHKLMK
Ha HenpepbIBHOCTb, NMOUCK TOYEK paspbiBa.
(PeweHune 3agay)

Paspgen 6. QuddepeHumanbHoe ncumcneHmne
PYHKLUMN OOHOW NepeMeHHON

Tema 12. QuddepeHumanbHoe ncumcneHmne
yHKUMM ogHOM nepemeHHon. OnpeaeneHne
NpOn3BOLHOWN U ee reOMeTPUYECKUN CMbICTT.
MpaBuna gudpdepeHumpoBaHns. Tabnuua
npoun3sBogHbIX. MNponssBogHas CrnoXxxHoOn
yHKUMK. MpounssogHble BbICLLUMX NOPSAKOB.
OnpegeneHune, NpaBUNO BbIYMUCIIEHNS.
OnpegeneHve auddepeHumnana n ero
reoMeTpuyeckuin cMbicr. IHBapnaHTHOCTb
dopm nepsoro anddepeHunana.
OndbdepeHumnansl BbICLUNX MOPSAKOB.
MonoxeHne K NPUGNMKEHHBIM BbIYUCIIEHNAM.
MpakTuyeckune 3aHaTUA: Beluncnerve
Npoun3BoAHbIX PyHKUMIA. [TpuMeHeHne
anddepeHumnana yHKUMM K NPUBAMXKeHHbIM
BbluncrieHmam. (PewweHne 3agay)

10

Tema 13. MNMpumeHeHne guddepeHumansHoro
ncumcneHmsa. OCHoBHblE TeopeMbl
andpepeHumanbHoro ncumcnexms. lNpaeuno
Jlonutans n ero NnpMMeHeHne K packpbITuio
HeonpeaeneHHocten. NccnegosaHue
GYHKLMKN MO NEPBON 1 BTOPOW MPONIBOAHOMN:
MOHOTOHHOCTb (PYHKLUN, SKCTPEMYMbI
dYHKUMKN (HEOBXOANMbIE N 4OCTATOYHbIE
ycnoBusi). YCnoBusl BbiMyKNoCTU, BOTHYTOCTMH,
TOYKM nepernbda n acUMnTOThbl NITOCKON
KpuBoW. lNpakTnyeckne 3aHAaTUSN:
MpumeHeHne npasun Jlonutans ons
BblYMCIIEHMS NpeaenoB yHKuun. MonHoe
nuccriegoBaHme 1 NocTpoeHue rpacmkos
dyHKumn. (PewweHne 3agay)

Pazgen 7. ®yHKUMN HECKOSNBKNX NEePEeMEHHbIX

10

nn

Tema 14. dyHKUUN OBYX U HECKOMNbKMX
nepemMeHHbIX. OCHOBHbIE OnpeaeneHus.
MNpupalleHne yHKUMn. YacTHble
NPOM3BOAHbIE, YACTHbIE U MOMHbIN
andgepeHuman QyHKLUMN MHOMUX
nepemMeHHbIX. [pakTnyeckme 3aHATUA:
Bbluncnenne 4acTHbIX MPOU3BOAHbIX
dyHKUUIA. MNMpUMeHeHne NonHoro
andpepeHumana yHKUUA MHOTUX
nepemMeHHbIX A pewenus 3agad. (Pewenve
3agay)

Tema 15. OkcTpeMyMbl PYHKLUM OBYX U
HeCKonbKMX nepemeHHbIX. OCHOBHbIE
noHATUS Heobxoammble n AocTaTouHble
YCINOBWSA CyLLLECTBOBaHNA 3KCTpeMyma
dyHKUMM OBYX NepeMeHHbIX. [pakTnyeckue
3aHATUA: HaxoxgeHne aKkCTpeMyMoB
OYHKUMI MHOMMX NepemMeHHbIX (Pelwwerne
3agay)

15

nn




Pasgen 8. HeonpeneneHHbIn uHTerpan

Tema 16. HeonpeaeneHHbIN nHTErpan v ero
BbluMcreHune. MNepBoobpasHas u
HeonpeaeneHHbI HTerpan. CeolcTea
nepeoobpasHon. CBorcTBa
HeornpeaeneHHOro UHTerpana, BbiTekawLLne
n3 onpeaenexus. JInHenHble CBONCTBA.
Tabnuua nHTerpanos. MpakTuyeckue
3aHaTuS: MNMpumeHeHne Tabnuubl 4ns
BbIYMCIIEHUS NPOCTENLLUNX NHTErPanoB.
(PewweHue 3apay)

Tema 17. OCHOBHbIE KNacchbl UHTErPUPYEMBbIX
dyHKUMA. OCHOBHbIE METOAbI
WHTErpMpoBaHus: MeTodbl 3aMeHb!
nepemMeHHon, MeTod MHTErpUpoBaHns No
YacTsaM, MeTo pPasnoXeHUs Ha npocTenmne.
CraHpapTHble 3ameHbl. [pakTuyeckue
3aHaTHA: NpumeHeHne MeToqoB 3amMeHb!
nepemMeHHON, UHTErPUPOBaHUA MO YacTaM U
MeToAa pasnoXeHus Ha npocTenwwne ans
BblYMCMEHNSA HeonpeaeneHHbIX NHTerpanos
(PewweHune 3apay)

15

Paspgen 9. OnpegeneHHbin nHTerpan

15

nn

Tema 18. OnpeaeneHHbIn uHTerpan.
HecobcTBeHHble nHTerpanesl. OnpegenexHue
onpeaeneHHoro HTerpana, ero CBOMcTaa.
JInHelHble cBOWCTBA ONpeaeneHHoro
nHTerpana. MiHterpan ¢ nepemMeHHbIM
BepxHuM npegenom. ®opmyna HeloToHa-
Jlenbnnua. Metoap! BblYUCIEHUS
onpeneneHHoro nHrerpana. HecobCcTBeHHbIe
nHTerpansl. lNMpakTuyeckne 3aHATUA:
Bbluncnenne onpegeneHHoro nHTerpana.
(PewweHne 3agay)

Tema 19. MpunoxeHns onpeaeneHHoro
nHTerpana. MpunoxeHnsa onpegeneHHoro
WHTEerpana K 3agadam reoMmeTpuu:
BblYMCIIEHME NNOLLaaen Nockux duryp,
00bemMoB Ten nepemeHHoro ceyeHnsi. Obbem
Tena BpalleHust. MpakTnyeckne 3aHATUS:
MpumeHeHne onpeaeneHHoro nHTerpana ansg
PELUEHNs NPaKTUYECKMX 3afayv. (peLlueHre
3agav)

15

Paspgen 10. OuddepeHumanbHble ypaBHEHUS
N psagbl

15

Tema 20. Ynucnosble MHOXeCTBa, OCHOBHbIE
BUAbl. MHOXEeCTBO KOMMITEKCHbIX Yncer,
JENCTBUSA C KOMIMIEKCHbIMU YMCamu.

Tema 21. QudpdpepeHumanbHble ypaBHEHUS
nepsoro nopsiaka. OnpegenexHve
andpepeHumanbHOro ypasHeHUsi Nepeoro
nopsgka. OnpeaeneHune peLleHusl.
HauvaneHble ycnosusi. OCHOBHbIE BUAb!
andpepeHLmanbHbIX ypaBHEHUI: YpaBHEHUS
C pasgeneHHbIMY 1 pasaensowmmmcs
nepeMeHHbIMU, NIMHENHbIE, OOHOPOAHbIE.
[NpakTnyeckme 3aHaTUS: PelleHune
andpepeHLmanbHbIX ypaBHEHUI NEPBOro
nopsgka. (Pewenne 3agad)

15

15




Tema 22. uddepeHumanbHble ypaBHEHNUS
BTOpPOro nopsigka. OnpegeneHne peLleHus.
HayvanbHble ycnosus. Teopema
CYLLIeCTBOBaHNA N €OMHCTBA peLleHus.
Cnyyau, gonyckarowme NoHWKEHNs nopsaka.
MpakTnyeckue 3aHaTuA: PelleHne
andpepeHLmanbHbIX ypaBHEHUI BTOPOro
nopsiaka, 4onyckaroLue NoHWKeHne
nopsigka. (PeweHve 3agay)

Tema 23. JluHenHble guddepeHumnansHble
ypaBHeHUs1 BTOPOro nopsiaka. JinHenHole
O[HOPOAHbIE N HEOAHOPOAHbIE
AnddepeHumnansHble ypaBHEHUS BTOPOro
nopsiaka. Teopembl O CBOMCTBAX peLLeHni.
TeopeMbl 06 00LLEM peLleHnn. Y paBHEHNS
BTOPOro nopsigka ¢ NOCTOSAHHbLIMU
KoappuumeHtamu. MeTtoapb! peLLeHus
NWHENHBbIX YpaBHEHWUIA C MOCTOSHHBLIMU
KoappuumeHTamm. MNpakTmyeckme 3aHATUS:
PelueHne nuHenHbIX auddepeHumanbHbIX
ypaBHEHU BTOPOro nopsaka ¢ NOCTOSAHHbIMU
koadhduumeHTamm (PelueHne 3agady)

15

15

Tema 24. Yucnosble pagbl. OnpegeneHve
yucnosoro psaa. Heobxoanmbli npr3aHak
cxogumocTu. [NpaBuna gencTems ¢ psagamu.
Psaabl ¢ nonoXxmntenbHbIMK YneHamu.
Mpu3Hakn cxogmmocTu. 3HakonepemMeHHble
pagbl. Teopema JlenbHuua ans
3HakouepeayoLwmxca psaos. MNpaktuyeckme
3aHaTuA: MiccnegoBaHmne Ha CXoQMMOCTb
3HaKOMOMOXUTENbHbIX YNCITOBbLIX PSOB.
MprumeHeHne Teopemsbl JlenbHuua ans
nccnegoBaHus 3HakouYepeayrLLNXCsl psgoB
Ha cxoammocTb. (PelueHne 3agad)

Tema 25. dyHKUMOHaNbHbIE psAabl.
CTteneHHble psigbl. OnpegeneHne CTeENeHHOro
psga. ObnacTtb CXOANMMOCTU CTENEHHOrO
psga. Teopema Abens. Pagnyc n nHtepean
cxogmmocTtu. Psgbl Ternopa n MaknopeHa.
MpakTnyeckune 3aHaTUNA: HaxoxaoeHne
paguyca n nHTepBarna CXoanumocTu
CcTeneHHoro psiga. PasnoxeHve yHkuum B
psag Tennopa n MaknopeHa. (PewieHune
3agay)

15

Pasgen 11. OcHOBbI TEOPUN BEPOSATHOCTEN U
MaTemMaTU4YeCKON CTaTUCTUKM

15

ra

Tema 26. dnemeHTbl TEOPUN BEPOATHOCTEN

Tema 27. OcHOBbl MaTeEMaTUYECKON
CTaTUCTUKK

18

WToro B cemecTpe (Ha kypce ans 3A0)

18

KoHcynbTauum n npomexyTodHas aTrectaums
(Ok3ameH, 3auer)

24

24

371

2,75

10,25

Bcero KoHTakTHas pa6ota u CP no
AvcuMnnnHe

50,75

381,25

4 KYPCOBOE NMPOEKTUPOBAHUE

KypcoBoe npoekTnpoBaHue y4ebHbIM NiaHoM He NpeaycMOTPEHO




5. ®OHA, OLIEHOYHbIX CPEOCTB ANA NPOBEOEHUSA NPOMEXYTOYHOW ATTECTALIUK

5.1 OnucaHue nokasarenen, KpUTEPUEB U CUCTEMbI OLLEHUBaHUA pe3ynbTaToB 00yYeHusi
5.1.1 NokasaTenu oueHNBaHUA

Koa Moka3zaTenu oueHVBaHWs pe3ynbTaToB 0by4YeHus HaumeroBarme oleHo4Horo
KOMMNeTeHLUm cpeacTea
PackpblBaeT MeTobl MaTeMaTU4YECKOro aHanunsa v MofenMpoBaHus.
OnK-1 PeluaeT TynoBble 3aaa4yu, CBA3aHHbIE C OCHOBHBLIMI pasaenamim usnkm
N XuMmunn. Haxogut Konu4ecTBeHHbIE COOTHOLLEHUA ANS peLLeHns
npodeccroHanbHbIX 3aaad.

5.1.2 Cucrtema u KpuTepum oL eHMBaHUSA

Kputepum oueHnBaHms chopMMUPOBAHHOCTM KOMMETEHLM

LLikana oueHvnBaHusi
YcTHoe cobecenoBaHme MucbMeHHas paboTa

[NonHbIR, nc4HepnbiBalOLLMIA OTBET, SIBHO
OEMOHCTPUpYHOLWLMIA rNy6okoe NoHMMaHne
5 (oTnunyHO) npegmMeTa 1 LWMPOKY0 3pyanumio B
oueHuBaemon obnacTtu. Kputndeckun,
OpurMHarnbHbIN NoAxXo4 K maTepuany.

OTBET NOMHbINA, OCHOBaHHbLINM Ha
npopaboTke Bcex 0b6a3aTenbHbIX

4 (xopoLuo) WCTOYHMKOB MHGopMauuu. Moaxoa K
MaTtepwuany OTBETCTBEHHbIW, HO
CTaHOapTHbIN.

OtBeTt BoCnpou3BoAUT B OCHOBHOM TOJ1bKO

3 (YROBNETBOPUTENBHO) | poy) oHHbIe MaTepuansl, 6e3

CaMOCTOsITENbHOM paboThl C
peKOMeHO0BaHHON NMTepaTypon.
[eMoHCcTpypyeT NoHMMaHWe npegveTa B
uenom, 6e3 yrnyoneHust B getanm.
MpuUCyTCTBYIOT CyLLIECTBEHHbIE OLIMOKM 1nn
npobenkl B 3HAaHUAX MO HEKOTOPbLIM TEMaM.

HecnocobHoCTb OTBETUTL Ha Bonpoc 6e3
MoMOoLLM 3Kk3aMeHaTopa. HesHaHve

2 (HeyooBneTBOpPUTENBHO) | 3HAYUTENBHON YacTU NMPUHLMNMANBHO
BaXKHbIX 3IEMEHTOB ANCLUMNINHBI.
MHoroumncneHHble rpybbie ownoku.

[leMoHCTpupyeT NoHUMaHWe NpegMeTa B

3auteHo uenom, 6e3 yrny6neHvs B AeTanu.

HecnocobHoCTb OTBETUTL Ha Bonpoc 6e3
NMoMoLLM 3k3aMeHaTopa. HesHaHve

He 3auTeHo 3Ha4YUTENbHOWM YacTu NPUHUMIMANBEHO
BaXHbIX 3IEMEHTOB ANCLUMNINHBI.
MHoroumncneHHble rpybbie ownoku.

5.2 TunoBble KOHTPOIbHbLIE 3aAaHUA MU UHbIE MaTepuarnbl, Heo6xoANMbIe ANS OLeHKU 3HaHUW, YMEHUM,
HaBbIKOB 1 (UNN) onbITa AEATENbHOCTU
5.2.1 MNepeyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | DopMynNmMpoBKM BONPOCOB

Kypc 1

MpyMeHeHUs NOHATWS NPOU3BOAHOM AN UCCneoBaHusi CBOMCTB (DYHKLUM:
[0 Bo3pacTaHue 1 yobiBaHne yHKUUM

[0 TOYKM IKCTpEMYMA

[ BbIMYKNOCTb ee rpaduka

0 Toukn nepernba rpaduka

[0 acumnToThl (BEpTUKATbHbIE U HAKIMOHHbIE)

Mpaswuna JlonuTtansa packpbiTvs HeonpeaeneHHoCTeN

Teopembl Ponnsa u Jlarpanxa, nx reomeTpuyecKknii CMbICI

MpowusBoaHble U AnddepeHLManbl BbICLLINX NMOPSAKOB

Mpepen dyHkunn. Teopembl 0 Npegenax. PackpblTue HeonpeaeneHHocTen. 3ameyvaTtenbHble Npeaernsi.

ojloalbhlwIN

I'IpomasonHaﬂ, ee onpepenexHue, FeOMeTpI/NeCKI/IIZ N MEeXaHUYECKNIN CMbICbI, npasuna BblMUCNEHUA




KpuBble BTOporo nopsigka  (35mMnc, oKpykHoOCTb, runepborna, napabona), Mx KaHOHNYecKk1e ypaBHeHNs,

7 o

CBOWCTBA, YepTex.
8 Yron mexay npsiMo 1 NOCKOCTbI0, YCINOBUSA UX NapasniesibHOCTM U NepneHanKynsipHOCTU
9 Mpsimasn B npocTpaHcTBe. YpaBHEHWSI NPSIMOiA B MPOCTPAHCTBE.

10 Yron MexXxay nnoCcKOCTAMN. Ycnosus napannenbHOCTU N nepneHanKynapHoOCTU NIIOCKOCTEN

11 MnockocTtb B NPOCTpaHCTBE. PaanuyHble Buapl YpaBHEHUA NITOCKOCTU.

12 Mpamas Ha nnockocTu. Buasl ypaBHEHWUI NPSMONA.

BekTopbl B reomeTpuyeckon n koopauHatHom oopmax. OnpeaeneHue. Ceovictea. [JeNCTBMS Hag BEKTOPaMM.

13 CkansipHoe, BEKTOPHOE 1 CMeLLaHHOE Npoun3BeaeHns BEKTOPOB. VX reoMeTpuyeckoe NpunoXeHus.

14 Cuctembl nMHelHbIX ypaBHeHUA. COBMECTHbIE U HECOBMECTHbIe cucteMbl. Teopema KpoHekepa — Kanennw.
®opmynbl Kpamepa.

15 Matpuupl n onpegenutenn. OnpegeneHus. Ceownctea. [lencteBua Hag maTpuuamn. PackpeiTue onpegenurenem

BTOPOro U TpeTbero nopAaaKkos.

16 Pagpl Tennopa n MaknopeHa

dyHKUMOHanbHbIe psaabl. CTeneHHble paabpl. O6nacTb cxogumocTu. Teopema Abensi. Paguyc 1 nHtepsan
CXOQMMOCTW.

17

18 |_|pI/13HaKI/1 CXOAMMOCTU 3HAKOMNOJIOXKNTENIbHbIX N 3HAaKonepeMeHHbIX paaos, abconTHasa cxogMMOCTb.

19 Yucnosble psagbl. Onpeaenenune. CeonctBa. Heobxoanmblii NpuU3HaKk CXOAUMOCTW.

20 JInHenHble ouddepeHumnansHble ypaBHEHNS BTOPOro Nopsiika ¢ NOCTOSIHHbIMW KoddhduumeHTamm

ﬂM(*)(*)epeHLllﬂaJ'leble YpaBHEHUA NepBOro nopsaaka, X oOCHOBHbIE BUbI (C pasgendarwmnmmnca n

21 8
pasfgeneHHbIMU NepeMEHHBLIMU, NIMHENHbIE, OaHOPOAHbIe). ObLLee pelleHve 1 3agada Kolwuu.

KomnnekcHble yncna. Onpegenexve. [eicTBna Hag KOMMAEKCHbIMU Yucnamu. dopmyna Myaspa. Gopmbl
3anucu KOMMMEeKCHOro yucna.

22

23 MpunoxeHus onpegeneHHoro HTerpana. BeluMcnenve nnowagemn NNockux duryp

24 HecobcTBeHHbIE MHTErparbl NepBoro 1 BToporo podoB. OnpeaeneHne. CXo4uMoCTb.

25 OnpepgenerHblii uHTerpan. MeToabl BblMUCTIEHUS.

26 OnpepgeneHHbI MHTerpan (onpeaeneHune, CBOMUCTBA, Teopema o cpegHeM). Popmyna HbtoToHa — JlenbHuua.

27 HeonpepeneHHbii uHTErpan (onpegernexHve, CBONCTBa, METOAbI BbIHUCIIEHUST)

28 JKCTpeMyM yHKLUM ABYX NEPEMEHHBIX (HEODXOAMMOE U [OCTaTOMHOE YCIOBUS CYLLECTBOBaHMS 3KCTPEMYMA)

29 ®YHKUMK ABYX NEepEMEHHbIX (ONpeaeneHune, npeaern, HenpepbIBHOCTb)

5.2.2 TunoBble TecTOBbIE 3a4aHns

TunoBble TecToBble 3agaHns HaxoaaTca B [NpunoxeHum k gaHHomy Pl
5.2.3 TunoBble NPAKTUKO-OPUEHTUPOBaHHbIe 3a4aHNA (3aJayuu, Kercbl)

TuvnoBble NPaKTUKO-OPUEHTUPOBAHHLIE 3a4aHKs (3adadun, Kenckl) HaxoasTes B [MpunoxeHun k gaHHomy P,

5.3 MeToaunyeckue matepuarnbl, onpegensirowme npoueaypbl OLeHUBaHUA 3HAHUI, YMEHUN, BNnageHuin (HaBbIKOB
1 (MNN) NPaKTUYECKOro OnbITa JEeATENIbHOCTH)

5.3.1 YcnoBus gonycka oby4aroLerocs K NpoMexyTo4yHoOM atrectaumm U NopsaokK NIMKBUAAUUM akageMnyeckomn
3a0IMKEHHOCTH

MpoBeaeHe NPOMEXYTOUYHON aTTeCTaLMN perfaMeHTUPOBaHO JloKaribHbIM HOpMaTuBHbIM akTom CM6MYMT
«[NonoxeHne 0 NpoBeEHUN TEKYLLLETrO KOHTPOMS YCNeBaeMOCTU U MPOMEXYTOYHOM aTTecTaumm obydaoLwmnxcsa»

5.3.2 ®opma npoBeAeHNA NPOMEXYTOYHOMN aTTecTauumn No AMcumunianHe

YcTHasa + MNucbmeHHas KomnbloTepHoe TecTupoBaHue NHas

5.3.3 Ocob6eHHOCTU NpoBeAeHUS NPOMEXYTOYHOM aTTecTauum No AUCUUNIIMHE

* Ha NoAroToBky oTBoaMTCs 45 — 60 MUHYT

* Ha OTBET Mo 6MneTy 1 gononHuTenbHble Bonpockl 30 — 35 MUHYT

* ICMONb30BaHWe BCOMOraTenbHol nutepaTtypbl (CMPaBOYHMKOB, KOHCMEKTOB U T.) HE NPEAYCMOTPEHO
B TeueHue cemecTpa BbINOMHAETCSA KOHTPOnbHas paboTa.

6. YYHEBHO-METOOAMYECKOE U MH®OPMALMOHHOE OBECNEYEHME ONCLUUNINUHDbI
6.1 YyebHas nutepaTypa

AsToOp 3arnasue | M3paTenbcTBo | Mon n3paHmna | Ccbinka
6.1.1 OcHoBHas y4yebHas nuteparypa
LWHapesa, I'. B. Bbicwas matemaTunka Mockea: Aii M Ap Meaya 2023 https://www.iprbooks

hop.ru/132560.html




AbpamsH, A. B.

HenpepblBHas maTemaTuka:
Teopusl 1 NpakTuka.
HeonpepneneHHblie n
onpeneneHHble UHTerpansi,

PocTtoB-Ha-[oHy,
TaraHpor: i3gatenscTBo

https://www.iprbooks
hop.ru/129101.html

HecobCTBEHHbIE MHTErparbl, 2022
yncroBble psabl, MYHKLMM tOxHoro penepantHoro
HECKOIbKIX NEPEMEHHbIX, yHuBepcuterta
anddepeHumanebHble
ypaBHeHUs
Jluteun, O. B. Bbiclwas maTemaTuka. CTtaBponorib: https://www.iprbooks
JInHenHas anrebpa CTaBpononbCKuit 2022 hop.ru/129574.html
rocyapCTBEHHbIN
arpapHblii yHUBEpCUTET
6.1.2 lononHuTenbHas y4yebHasa nutepartypa
Hepobosa C.®., Matematuka. c M VDT http://publish.sutd.ru/
Konbuosa T.5. HeonpegeneHHsle n a%(;-&e;l?l?l' ypr- 2023 tp_ext_inf_publish.ph
onpeneneHHsble NHTerpansl A p?id=2023124
Konbuosa T.B., MaTematuka. Cankr-MeTen6vor: http://publish.sutd.ru/
Hepobosa C.®. AHanutndeckas reomeTpusi CI'I6FYI'I?I',Elyp ' 2023 tp_ext_inf_publish.ph
p?id=2023123
MateeeBa A.B., MartemaTtuka Cankr-MeTen6vor: http://publish.sutd.ru/
Kpbinos A.B. a erepoypr- 2022 tp_ext_inf_publish.ph

cnerynTtg

p?id=2022106

6.2 NMepe4veHb NpodeccuoHanbHbIXx 6a3 AaHHbIX U UH(POPMALMOHHO-CNPABOYHbIX CUCTEM

1. TpeHaxxep Mo BbICLIEN MaTemaTrKe [ONekTpoHHbIN pecypc]. URL: http://e-math.ru
2. HdopmauuoHHasa cucteMa «EgnHoe okHO gocTyna k o6pasoBaTtesfibHbIM pecypcamy [DNeKTPOHHbIN
pecypc]. URL: http://window.edu.ru

6.3 NepeyveHb NULEH3UOHHOro U CBO6GOAHO pacNpPOCTPaHAEMOro NporpaMmMHOro oéecneveHus

MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHue maTepuanbHO-TEXHMYECKON 6a3bl, HEOOXOAMMOW AN OCyLUeCTBIIeHUs obpa3oBaTesibHOro
npouecca no gucumnivHe

AyanTtopus OcHalleHue

MynbTMeguinHoe obopyaoBaHue, cneyuanmsapoBaHHas mebenb, Aocka
JlekumoHHasa y A PyA H P A
aygutopusi

YyebHas aygutopums

CneuuanuaunpoBaHHas mebenb, Aocka




MpunoxeHue
paboyer nporpaMmmMbl ANCLIMNANHBI Matematuka

HaumeHogsaHue BUCL(UI'IHLIHI:I

no HanpaeneHuto nogrotosku: 20.03.01 TexHocdepHasi 6e30NacHOCTb
HaumeHoBaHue Of1 (npodpuns): Bce npodunu

5.2.2 TunoBble TecTOBbIe 3afaHusi

MpunoxeHue 1

r’|\;gn PopMynMPOBKN TECTOBLIX 3aJaHUN
Cemectp 1
1 | Tema 1. MaTpuubl 1 onpeaenuTenm.
6 -3 0
Mpun KakoMm 3Ha4YeHUnA onpegenutens |2 A—2 0[=0
0 0 1
1) 2; 2) 1, 3) 0,5; 40

2 | Tema 1. MaTpuubl 1 onpeaenuTenu.

Ecnn A = (_01 _25) mB= (; _21) TO matpuua C=A-2B umeeTt Bua;

D %) (5 Zo): D Lo

3 | Tema 2. CuctemMbl NUHENHBbIX anredbpanyeckux ypaBHeHUN.

Ecnu  (xq;y,) - pelieHme cuctembl NMMHENRHbIX YpaBHEHWIA (; §| _53) TO X, — Y, pPaBHO
1) -7,5; 2) 0,5; 3)-0,5; 4) 75
4 | Tema 3. BekTopbl.
[lnvHa BekTopa a = 61 — 2] paBHa:
1) 2v10; 2)2/5; 3)8; $2V2

5 | Tema 4. BekTopsbl. [pon3BeneHns BEKTOPOB.
Hanbl BekTopbl a = (—1,2—4) u b= (2,-3,0), Toraa nx ckansipHoe NpousBefeHne paBHo:

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

6 | Tema 4. BekTopsbl. [pon3BeneHns BEKTOPOB.
Mpy KakoM 3HauyeHnnm m BekTopbl  d = (4;m; —8)u b = (—2; —4; 1) nepneHanKynspHbI?

1)4; 2) -4, 3) 0,4; 40

7 | Tema 5. MeTop KoopAUHAT Ha NJIOCKOCTHU
HaHbl aBe Toukm nnockoctn A (8; -6) n B (-2;4), Toraa cepeavHa otpeska AB nMmeeT KoopauHaThbI:

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

8 | Tema 6. MpsiMaa Ha NNOCKOCTU

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

[aHo ypaBHeHWe npsiMon Ha nrockocTu: 3x — 2y — 1 = 0, Toraa yrnoBomn KOa@ULMEHT 3TOM NPSIMON paBeH:




Tema 6. lMpAMan Ha NNOCKOCTH

< < < 1
ypaBHeHVIeM npamMoun, nepneHaukynAapHom npamon y = ;x — 5, aBngaeTtca

1)y=%x+5;2)y=—2x+5;3)y=—%x—3;4)y=2x—3

10

Tema 7. KpuBble BTOpOro nopsigka.

JaHo ypaBHeHue runepbonbl 1.

(422 (=52 _
1 s

Toraa paccTosiHve Mexay ee hoKycamy paBHo:

1)6; 2)9; 3)3; 4)2+/5

11

Tema 8. NMnockocTb B NpocTpaHCTBE
HopmanbHbIR BEKTOP MOCKOCTN x — 2y + 5z — 15 = 0 nmeeT koopAnHaTbl:

1) (3,2;15);  2)(3;-2;5);  3) (-1;2:3); 4) (1,2;-15)

12

Tema 9. MNpsimasn B npocTpaHCcTBE

o o +5 -5
Hanpagensiowuin Bektop npsimoii = = 222 = 222 ymeeT koopamHaTh:
1 2

1) (1.5:-5); 2) (0;5;-5); 3) (1-3;2); 4 (2:39)

13

Tema 10. BBegeHne B maTtemMaTnyeckmin aHanms

o n(1+
Hartn obnacte onpegeneHnsa oyHKUmMmM y = %z

1) (1; ), 2) (==;1) U (1; ), ) [-LDU@;=); 411D U((l;)

14

Tema 10. BBegeHue B maTtemaTU4eCcKum aHanus

sin7x

- paBeH:
x—0 Sin 10x

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

15

Tema 10. BBegeHue B maTtemaTU4yecKum aHanus

O603HaunB 0 — 6ECKOHEYHO Manyt BEMUYUHY, © - DECKOHEYHO GorbLUY BENNUYUHY, C — KOHEYHYIO

00+C
HEeHyneBytlo BEJTMYNHY, onpeaenntb, YeMy paBHO COOTHOLUEHKe!: T

1) 0; 2) =; 3) G; 4) HeonpeneneHHoCTb

16

Tema 11. MNpeaen ¢dyHKUMNA.

. 3x>+2x3-25
Bblumcnute npegen dyHKUui:  lim — =
x>0 14 4+ 2X" —6X

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

17

Tema 12. AudcpepeHumanbHoe ncumcneHme OyHKUMM ogHON NepemMeHHOM.

MpousBoaHasa pyHKUMK y = e***+3 ymeer BUA;
1) xe*“+3 2) 2xe***3 3) —2xe*’*34) (x2 + 3)eX’+3

18

Tema 12. AudpcpepeHumanbHoe ncumcnenme OyHKUMM ogHON NepemMeHHOM.

MpouseogHasa gyHkuMn y = In(1 — x2) B ToYKe X=2 paBHa:




1) ¥a; 2) -3/4; 3) 4/3; 4) -4/3

19

Tema 12. AnddepeHumnanbHoe ncumcrneHme yHKLUMN OQHON NepeMeHHOM.

" 1
Vex OT MYHKUMM y = — paBHa:

x2

1)6/x*; 2)-6/x*; 36x*; 4) —6x*

20

Tema 13. NMpumeHeHune auddepeHLnanbLHOro ucHUCNeHus

®yHkuMa y = f(x) onpeaeneHHa Ha npomexyTke (-5;4). Ha puc. nsobpaxeH rpacduk yHKUMmM y =

fC0.

Torpga Touka MMHUMYMa Ha npoMexyTke (-5;4)

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

Cemectp 2

21

Tema 14. DyHKUMM ABYX U HECKOJIbKUX NEPEMEHHbIX.

O6nacTb onpeaeneHns dMyHKUNM 7 = ———
pen yHKUMn Z = s

9-x2-y?

D x2—y2>292)x+y2<93)x2+y2=>9,4)x* —y?>9

22

Tema 14. DyHKUMM ABYX U HECKOJIbKMX NEPEMEHHbIX.
Havitn grad(z)dyHkumm z = arctg(x +y) B Touke (0; 0):

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

23

Tema 15. AKCTpeMyMbl hYHKLIMU ABYX U HECKOSNLKUX NepPeMeHHbIX.
HaiTtu kputnyeckyto Touky pyHKUMM z = 2xy + x2 + y2.

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

24

Tema 16. HeonpegeneHHbIN NHTErpan u ero BblYMCNeHue.
MHoxecTBO NepBoobpasHbixX PyHKUMK f(x) = i—:j UMeeT BUL;:
1) x + Inlx + 1| + C; 2) x —7Inlx+ 1|+ C;

2
3) x + 7Inlx + 1] + C; 4)"7+8x+c.

25

Tema 16. HeonpegeneHHbIN NHTErpan u ero BblYUCIeHue.

MHOXecTBO NepBoobpasHbix PyHKUMK f(x) = Ix nmeeT BUA;

DVt ec, 23 4c, 3 5VRTHC 4) s

x2




26

Tema 16. HeonpeaeneHHbI UHTerpan v ero BblYncrieHue.

KakoB reomeTpu4eckuin CMbICIT onpeaeneHHoro nHTerpana ot doyHkumm y = f(x) B nHtepsane [a,b] B
[eKapTOBOW cUcTeMe KoopanHaTt?

1). AnuHa nuHum y = f(x) B MHTepBane [a,b];

2). Mnowagab curypsl, orpaHM4eHHon nuHuen y = f(x) B uHtepeane [a,b];

3). CpeaHee 3HayeHue dyHkumm y = f(x) B MHTepBane [a,b];

4). NpousBegeHne cpegHero saHavyeHns PyHKLMKU B MHTepBarne [a,b] Ha AnNuHy nHTepeana.

27

Tema 17. OCHOBHbIE KInaccbl UHTErpUpyeMbIxX pyHKLMNA.

MHoxecTBO nepBoobpasHbIX dyHKUMK f(x) = sin?3 x

1)§—§sin3x+C; 2)%—%5in3x+€; 3)§+%sin3x+C; 4) sin®3x+C

28

Tema 17. OCHOBHbIE KInaccbl UHTErpUpyeMbIxX pyHKLMNA.
Kakon nHTerpan He BblpaxaeTcs B arieMeHTapHbIX YHKUMAX?

1). f\/%dx; 2) [xe~**dx; 3)fe**dx;  4)[ cos*2xdx

29

Tema 18. OnpeneneHHbIN uHTerpan. Hecob6¢cTBeHHbIe MHTErpansbl.

Kakon 13 npvBegeHHbIX HUXE MHTErpanos ABNSeTCS HeCOOCTBEHHbIM, ecnn yHKums f(X) - HenpepbiBHA?

1. [Sfede 2) [° feoyde 3). [f()dx  4). [ f(x)dx

30

Tema 18. OnpeneneHHbIn uHterpan. Heco6cTBeHHbIe UHTErpanbI.
©lnx
Yemy paBeH nHTerpan J; —dx?

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

31

Tema 19. MpunoxeHna onpeneneHHOro UHTerpana.

Uemy paBHa nnowiagb ourypbl Ha pUCcyHke?

1. [ f@dx 2.0 () —p@))dx  3). [, f)dx =[] o@dx  4). [ fx)dx — [ p(x)dx

32

Tema 20. YUncnoBblie MHOXecTBa. MHOXXeCTBO KOMMMEKCHBbIX Yncen

Mopaynb KOMNNeKcHoro yucrna z = 2 — 3i paBeH:

V5, 2)13;  3)5 413

33

Tema 20. YncnoBble MHOXecTBa. MHOXXECTBO KOMMIEKCHbIX Yncern

Ecrm z, =1—1i;2z, =4+, 70 z, - z, paBHO:




1) 5+ 3i; 2)5-3i; 3)3—i; 4)3i

34 Tema 21. AnddepeHumnanbHble ypaBHEHUS NepBOro nopsiaka.
Kakoe wn3 ypaBHeHUN He aBnseTca AuddepeHuManbHbIM YpaBHEHUEM C  pa3gensiowmMmcs
nepemMeHHbIMn?
d
1) y? + ldx = xydy; 2 =f()-gO);
' d
3)y +px)-y=gx); 4) 73] = ctgxdx
35 Tema 21. AudpcpepeHumanbHbIe ypaBHEHUs1 NepBOro nopsaka.
OO6wmn naTerpan guddepeHLMansHOro ypaBHeEHUS j—z = xdx vMeeT BUA;
1 1—xz+C 2 1—xz+C 3 —xz+C4 L 2+cC
) y_2 l)y_z 1)y_2 ') y_x
36 Tema 22. AudcpepeHumanbHble ypaBHEHUA BTOPOro nopsiaka.
OundpepeHumanbHbIM ypaBHEHUMEM BTOPOro nopsaka aBnaeTcs:
dy Y , p
1)ya —y2tgx = x;2)4y — 3y = 5e%; 3)4y" — 3y + 2y = 5e%; Dx2y? —2xy +1
=0
37 Tema 23. JluHenHblie anddepeHLmnanbHbIe ypaBHEHUS BTOPOro nopsiaka.
NaHo anddepeHumansbHoe ypasHeHne y' —y — 6y = 0, Torga xapakTepucTuieckoe ypasHeHue byaet
UMETb BUA:
D6k?—k—1=0; Dk +k+6=0; Dk?+k—6=0; Dk2—k—6=0
38 Tema 24. Yucnossble psagbl.
Kakol 13 gaHHbIX pagoB sIBNSETCA CXOAALLNMMCS:
1)20:1 Z)Zm:1 3)i ! 4)23"
= = Tt
n=1n n=1n n=1 \/ﬁ n=1
39 Tema 24. Yucnossble psagbl.
[nsa kakoro n3 crnegyowmnx psgoB BEpHO yTBepxkaeHue: ecnu  limu, = 0 psg AOCTOBEPHO CXOAUTCS:
n-e
byt Yiny LiyTd
=1)"—; = — -
n=1 n n=1 n n=1 \/F n=1 n
40 Tema 25 ®yHKUMOHaNbHbIE psabl
n+1 "
Bbluncnutb paanyc CxoanmMocTu pﬂnaz \/_
1) V2;2) 2; 3) (V2:V2); 4) V2
41 Tema 26 dnemMeHTbl TEOPUM BEPOATHOCTEN
B kopobke nexart 5 kpacHbix n 7 cuHMX wapoB. Hayrag wssnekawT gBa wapa 6e3 Bo3epalleHus. Hangute
BEPOATHOCTb TOro, 4YTO oba wapa 6y}J,yT KpacCHbIMW.
1) 25/144 2) 10/66 3) 10/132 4)5/12
42 Tema 27. OCHOBbI MaTtemMaTU4eCKOW CTaTUCTUKM.

Y70 Ha3blBalOT reHeparibHOM COBOKYMHOCTbIO B CTAaTUCTUYECKOM UCCreaoBaHun?
1) COBOKYMHOCTb BCEX BO3MOXHbIX 3HAYEHWI CIy4YanHON BENUYNHbI

2) COBOKYNHOCTb 3M1EMEHTOB, MO KOTOPbLIM MPOBOAUTCA NCCNEefoBaHWe

3) CoBOKYMHOCTb CriydaHO 0TOBpaHHbIX 3NIeMEHTOB 13 obLwein rpynnebl




4) COBOKYNHOCTb BO3MOXHbIX OLUMOOK N3MepeHui

MpunoxeHue 2

MpunoxeHue
pabo4er nporpaMmmMbl AUCLMNNHBI MatemaTtuka

HaumMeHogaHue OUCYUNIUHbI

no HanpasneHuto nogrotosku: 20.03.01 TexHocdhepHasi 6e30NacHOCTb
HaumeHoBaHue Of1 (npodpuns): Bce npodunu

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHNUA (3agayu, Kenchbl)
Ne n/n | YcnoBust TUMOBbLIX MPAKTUKO-OPUEHTUPOBAHHBIX 3a4aHuni (3a4a4, KeincoB)
Cemectp 1

1 Tema 1. MaTtpuubl u onpegenuTenu.

[JaHbl oBe maTpuubl A = (; i) mB= (_11 ?)

Tpebyetcs Haitu C = A - B — 2A.

2 Tema 2. CucTeMbl NUHENHbIX anre6panyeckmux ypaBHEeHUN.

Cucrtema TpEX NMUHENHbBIX YPaBHEHUI C TPEMS HEM3BECTHBIMU X1, X2, X3 3afilaHa pacCLUMPEHHON MaTpuLEen
1 2 1|4
<3 -5 3 1).

8

2 7 -1
Tpebyetcsa: 1)  3anucaTb CUCTEMY B KAHOHUYECKOW dhopme (B BUAE CUCTEMbI YPaBHEHWN),

2) HanTK peLLeHre 3TON CUCTEMbI METOAOM MOMHOMO UCKMKYEHUS,

3) pewnTb 3Ty e cuctemy no gopmynam Kpamepa.
3 Tema 3. BekTopbl.

OaHbl BepwunHbl nupamuabl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npuyém Toukn A, B, C -
BEPLUMHbI €€ OCHOBaHUS.

Cpencreamu BEKTOPHOM anredpbl HauTu:

1) BEKTOPbI C HAa4YaJiIoM B TO4YKe B 1 KOHLLOM B OCTarbHbIX BepLUMHaxX nnpamMmuabl,

2)  ANVHY M HanpaBnsoLLImMe KOCUHYChI BekTopa BC;
4 Tema 4. Bektopbl. [pousBeaeHna BeKTOpoB

OaHbl BepwuHbl nupamuabl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npnyém ToukM A, B, C -
BEPLUMHbI €€ OCHOBaHUS.

Cpencreamu BEKTOPHOM anredpbl HAUTU:

—_

cKansipHoe npousseaeHne Bektopos BC u BQ;

)
2)  yron ¢ mexay pébpamu BC u BQ;
3)  BEKTOpHOe Npou3BeaeHNe BEeKTOpoB BC n  BA;
4)  nnowapgp OCHOBaHUs NUpaMuabl;
5) 00BbEM Npamuabl.
e

5 Tema 5. MeTon koopAMHAT Ha NNIOCKOCTH
TpeyronbHuk ABC 3agaH ceovmm BepumHamu: A(5,7);B(8,4)C(3,—3).

Hantu gnvHy BbicoThl h, npoBenéHHON 13 BepLnHbl C.

6 Tema 6. MpAMaa Ha NNOCKOCTU.

TpeyronbHuk ABC 3agaH ceovmm BepumHamu: A(5,7);B(8,4)C(3,—3).
Hantu: 1) ypaBHeHune ctopoHbl BC (B 0Tpe3kax Ha ocsix),

2) ypaBHeHue cTopoHbl BA (B obLiem Buae),

3) yron ¢ mexay ctopoHamu BC n BA,

4) ypaBHeHve meamaHbl BM (C yrnoBbiM K03hULMEHTOM),




5) ypaBHeHue BbicoTbl AK (C yrnoBbiM kKoadpuLmeHTom),

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

Tema 7. KpuBble BTOpOro nopsiaka.

Ykasatb Tvn KpI/IBOIZ BTOPOro nopsaaka, HanTn ee napameTpbl, caenaTtb YepTex:

(x+5)?2 _ v 1
16 9 ’

Tema 8. NMnockocTb B NnpocTpaHCTBe

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

Hantu:

1) ypaBHeHue nnockoctv (ABC);

2) yron B mexay npsimon (AD) n nnockocTtbto (ABC);

3) ypaBHeHwue npsamon (L), npoxoasiuen yepes (-)D L nn. (ABD);

4) yron y Mexay nnockoctbio (ABC) n nnockocTtsio (ABD);

5) ypaBHeHue nnockoctn (Q), npoxoaswen yeped(-) C || nnockoctn (ABD).

Tema 9. NMpsamasn B npocTpaHcTBE

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

Harvitu:

1) ypaBHeHne npsmoni (AB) B KAHOHWUYECKOW hOpME;

2) ypaBHeHue npsimon (R), npoxoasLuen Yyepes ToukyD napannensHo (AB);
3) Tynow yron a mexagy npsimbiMu (AB) u (AD), T.e. a = (AB % AD)

10

Tema 10. BBegeHMe B maTteMmaTuyeCcKum aHanums.

log,(x—1)

Hantu obnactb onpegeneHns yHKUmMmn y = o

11

Tema 11. NMpeaen cdyHKuMN

Bbluncnnte npepenbl, He NOoNb3yACb NpaBnUIoOM JlonuTans:

. x343% . 3x%-1 . x2-x—6 . €0S3x—COs4x
1) lim =22 2) lim XL . 3) lim X XC. 4) lim Sos3x-cosx
x—1 Vx+8 x—00 5X2+2x x—>—2X2+7x+10 x->0 Xxsin3x

12

Tema 11. Mpeaen cdyHKuUN

Hantu Toukm paspbiBa pyHKUmM. [ocTponTts YepTex.

X, x <=2
y=1{4-x? -2<x<0.
4 —x, x>0

13

Tema 12. And depeHunanbHoe ncumcneHme PyHKLUUM OgQHON NepemMeHHOMN.

Monb3ysacek dhopmynamm auddepeHLMpoBaHUg, HAUTN NPOM3BOAHbIE CeayLMX (YHKLIMNA:

CcoSs x

1)y=m;2).y=46053x;3).y=thg—x;A})y:xZ\/l—xz.

14

Tema 13. MpumeHeHne anddepeHUnanbLHOro NCYNCIEHUA.

Hantu npenensl, ncnone3ys npaswro Jlonutans:

, 1+4x—x* . 1-cos2x
1. lim———; 2. ;

X—>00 X+3x2+2x4’ x-0 1—cos 3x’

3. lim nx. 4. lim(x+1)e™.
X—00

X—+0 Insin 5x’

15

Tema 13. NMpumeHeHne anddepeHUNanbLHOro UCHUCNEHUs.

Hait nHTepBarnsl MOHOTOHHOCTM M 3KCTPEMYMbI PYHKUMKU y = x3 — 3x2 — 9x — 12

16

Tema 13. NMpumeHeHne ancdepeHUNanLHOro NCYNUCIEHUA.
Haiit Hanbonbluee U HavMeHbluee 3HadeHne pyHkumM vy = x> —3x2 — 9x + 35 Ha oTpeske

[-4; 4].

Cemectp 2

17

Tema 14. DyHKUUM ABYX U HECKOMNbKUX NepeMeHHbIX.

x 0z
z= ln;. [okasaTtb, yTO —

dz
ax-x+£-y—0.




18

Tema 14. ®yHKUUM ABYX N HECKOSNbKUX NEepeMeHHbIX.

. F] 1 g g 2
HaitTn gradu v == B Touke M,y(1;=;—1), ecimt | = OM,, u = = + xz.
al 0 2 0 y

19 Tema 15. JkcTpeMyM PYHKLUN HECKOTNBKUX NEPEMEHHbIX.
Haiitn akcTpeMymbl oyHKUMKU  z = 2x — 2y — x2 — y2.
20 Tema 15. AkcTpemMyM PYHKLUUMN HECKONBbKUX NepeMeHHbIX.
Haiitn HanBonbluee U HavMeHbluee 3HaYeHUs PyHKUMM  z = x2 + 2y? + 1 B 3aMKHyTOI 061acTu, orpaHMYeHHoM
ocamm 0x, Oy n npamoin x+y=3.
21 Tema 16. HeonpeaeneHHbIN MHTerpan U ero Bbl4UCreHue.
Boelumcnuts uHterpan: [(x* + e*)dx
22 Tema 17. OcHOBHbIe Knaccbl MHTErPUpPyeMbIX PYHKLUN
) earctg(x) . x ) 2x+3
Borvenmte: 1. [———dx;  2.[(x+De*dx; 3.[ 5 —-dx.
23 Tema 18. OnpeaeneHHbIN uHTerpan. Heco6¢cTBeHHbIe UHTErpansl.
Bbl‘-II/ICJ'II/Ibelz Inxdx
24 Tema 19. NMpunoxeHus onpeaeneHHOro MHTerpana.
BbiuncnuTs nnowaas durypbl, orpaHUYEHHON NMHUSMM
y=(x-1*uny=5-—x2%
25 Tema 21. AnddpepeHumnanbHbie ypaBHEHUA NEPBOro nopsiaka.
HamnTu o6umin nHTerpan ypasHennst ydx + (1 + x%)dy = 0.
26 Tema 21. AnddepeHumnanbHbie ypaBHEHUA NEPBOro nopsiaka.
Hawitu pelieHne ypaBHenus: y' — f—(y = X yOOBMEeTBOPSIOLLEE HAaYarbHbLIM YCIOBUSAM Vg1 =2
27 Tema 22. AndcepeHumnanbHble ypaBHEHUA BTOPOro nopsigka.
Haint yactHoe pelueHmne ypaeHeHust (1 + x2)y” — 2xy’ = 0, yAOBNETBOPSIOLLEE HaYasbHbIM YCMOBUSAM Y |,—q =
0,y |y =1.
28 Tema 23. JluHenHble audbepeHunanbHbIe ypaBHEHUA BTOPOro nopsaka.
Havit YacTHOe pelueHne ypaBHEeHUs, yAOBNETBOPSIOLLEE YKa3aHHbIM HavarnbHbIM ycnosuam: — y" — 5y’ + 4y =
0, Y0Ix=0=5 Y'lx0=38
29 Tema 23. lluHenHble guddepeHunanbHbIe ypaBHEHUA BTOPOro nopsigka.
Havitn obuiee peweHve ypasHenns  y" —3y’' +2y = (34 — 12x)e™™.
30 Tema 24. YncnoBble pAAabl.
WccneposaTth cx0aAMMOCTL psaa Z,‘;‘;l:—; = % + 22—3' + 33—3' +...+ :—3!+. "
31 Tema 24. YncnoBble pAAabl.
WccnepoBaTtb CXOAMMOCTL psiga Zﬁzl(—l)"‘l% = mT3 - ”TT4+. A=t %f .
32 Tema 25. PyHKUMOHaNbHbIE PAAbI
o o 1 n_1 12,1 .3 1 n
Havitn nHTepsan n paguyc cxoguMocTun psga anln(nﬂ)x =x+oxt+ox +...+n(n+2)x +..
33 Tema 25. PyHKUMOHaNbHbIE pPAAbI
1-e~%
PasnoxuTtb B psa pyHKumio y = =
34 Tema 26. dnemMeHTbI TEOPUU BEpPOATHOCTEN
BeposTHOCTM nonagaHvs B Lenb npuw cTpensbe nepsoro 1 BTOPOro opyanin COOTBETCTBEHHO paBHbl: P1 = 0,7; p2 =
0,8. Haiit BeposiTHOCTb nonagaHusi Npy ogHOM 3arnne (13 obonx opyaui) XoTs Obl O4HUM U3 OpYAMIA.
35 Tema 27. OCHOBbI MaTeMaTU4YECKOMN CTaTUCTUKU

[nsa nmetoLerica BLIDOPKU 3HAYEHUI X cryyariHon BenuumHbl X 12, 15, 14, 10, 18, 21, 17, 13, 16, 15, 19, 14, 22,
18, 20 - HaNTK ToYEeYHbIE HECMELLIEHHbIE OLEHKN HEN3BECTHBLIX MAaTEMaTUYECKOro OXMOaHUst U Ancnepcum
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