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1 BBEQEHUE K PABOYEN NPOrPAMME OUCLIUMNIHbI

1.1 Uenb AMCUMNWHBI: Cd[)OpMI/IpOBaTI: KoMneTeHunn o6yqaro|.|.|,erocsq B 06ractu MCnonb3oBaHWS OCHOBHbIX
MaTemMmaTnuiyeckmnx 3aKOHOMepHOCTeIZ N NpuMeHeHna MmateMaTun4ecknx Moaenen B I'IpO(beCCVIOHaﬂbHOﬁ aesartenbHocTu. Takke

cnocobcTBoBaTth d’.)OpMI/IpOBaHI/II-O KOMMNEeTeHUMI, Ans yCcnewHoro oBJlaAeHua KOTOpbIMU Heobxoaumo YMEeHune norn4eckun
MbICJITUTb U TPAMOTHO MU3naratb CBOU MbICIA.

1.2 3apauv ANCUMUNNUNHDLI:

+ O3HAKOMWUTb CTYAEHTOB C OCHOBaMW MaTeMaTUYeCKUX 3HaHWI, HEeOOXOAWMbLIX ANt PELUeHUs] TEOPETUHECKUX U
NpUKNagHbIX 3a4a4 B pa3nuyHbiX 06nacTax AeATenbHOCTH;

* BocnutaTb abCcTpaKkTHOE NOrMYeckoe MbILLMIEHNE U YMEHUEe CTPOro usnaratb CBOV MbICIK;

* MNpVBUTL CTyAEHTaM OCHOBHbIE HaBbIKM UCMOMb30BaHWS y4e6HOW 1M CNpaBOYHONM NUTepaTypbl MO MaTemaTtuke, a
Takxe Nno ANCLMMNMMHAM, B KOTOPbIX NMPUMEHSAIOTCA MaTeMaTiuieckme metoabl;

* MoaroToBUTL CTYAEHTOB K MPaKTU4ECKOMY NPUMEHEHMIO NOSNYYEeHHbIX 3HaHWI;

1.3 TpeboBaHusA k NpeaBapuUTenbLHOM NOAroToOBKe obGy4atoLlerocs:

I'Ipep,BapMTeanaﬂ noAaroToBKa npepgnonaraeT co3gaHne OCHOBbI AnA q:)OpMVIpOBaHI/IFI KOMMETEHL I, YKa3aHHbIX B 1.
2, npu ndydeHnn gucumninH:

Oucumnnuna 6a3MpyeTc;| Ha KOMMNeTeHUUAX, Cd)OpMI/IpOBaHHbIX Ha npenbiayuiemM ypoBHe 06pa3OBaHI/IF|

2 KOMMNETEHLMU OBYYAIOLLEIrocA, ®OPMMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMNNHBbI

OlMK-1: CnocobeH y4ynTbiBaTb COBPEMEHHbIE TEHAEGHLMWN Pa3BUTUA TEXHUKU U TEXHONOrMi B o6nactm
TexHoccepHOM 6e30NacHOCTU, U3MEPUTENTbHON U BbIMUCITUTENbHOW TeXHUKU, MH(POPMALMOHHbLIX TEXHONOIMI Npwm
pellueHUM TUNOBLIX 3a4a4 B obnacTtu npocgeccnoHanbHOW AeATeNIbHOCTU, CBA3aHHON C 3alUMTON OKpYKaloLuemn
cpeabl U obecnevyeHnem 6e30NacCHOCTU YeNnoBeKa;
3HaTb: O0CHOBbI AnddpepeHLManbLHOMO Y UHTErpanbHOro ncHncneHust, AudpdepeHumnanbHbIX ypaBHEHUA, TEOPUN BEPOSTHOCTEN

N MaTeMaTUYECKON CTaTUCTUKN

YMeTb: NpoBOAMTL aHanM3 yHKLMIA, peLlaTb OCHOBHbIE 3a4a4y TEOPUM BEPOATHOCTU U MaTEMATUYECKOM CTAaTUCTUKN, peluaTb
YPaBHEHUA U cuctembl audepeHUmnanbHbiX  YpaBHEHUA MNPUMEHUTENBHO K peanbHbIM  npoueccam, MPUMEHATb
MaTemMaTu4eckme MeToabl NPy PeLLEeHUN TUMNOBbLIX NPOodeCcCHoHanNbHbIX 3agay

BnapeTtb: ocHoBamMy (hyHOAMEHTarnbHbIX MaTeMaTUYECKUX TEOPUIA 1 HaBblKaMW UCNOMNb30BaHWSI MaTeMaTMYeCcKoro annapara;
MeToAaMu CTaTUCTUYECKON 06paboTkm nHdopmaLmm

3 PE3YIIbTATbI OBYYEHUA NO ANCLUNIIMHE

KoHTakTHas
paboTta

CP MHHoBaL, dopma

dopmbl TeKyLlero
yachl o
( fai';) (ng;l) ( )| aansmwi KOHTpONSI

HaunmeHoBaHWe 1 cogepxaHue pasaernos,
TEM U y4eOHbIX 3aHATUIN

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 o)
anrebpaunyeckmx ypaBHeHU. CUCTeMbI Tpex
NIMHENHbIX YpaBHEHUI C TpEMSA
HenssecTHbIMU, chopmynbl Kpamepa, meton
NOJSTHOrO UCKNYeHUs. MNpakTnyeckne 2 4 15 nn
3aHATUA: PelleHne cuctemM NMHENHbIX 1
anrebpanyeckux ypaBHEHUA METOLOM
MOHOrO NCKITHYEHUS, No oopMyriam
Kpamepa. (PelwweHune 3agav)

Pasgen 2. Bektopbl

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

2 4 15,75 OK




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 Npou3BeaeHni
BEKTOPOB ANSA peLleHnin NpuKnagHbIX 3aauq.
(PewweHune 3apay)

Paspgen 3. AHanuTudeckas reomeTpusi Ha
MIOCKOCTU

15

ra

Tema 5. MeTop KoopOUHAT Ha MITOCKOCTU.
Cuctembl KOOpAMHAT Ha NOCKOCTH,
OCHOBHble 3aga4u. [peobpasoBaHus cuctem
koopauHat. MpakTuyeckne 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 YpaBHEHUI NPSMON AN1A peLleHns
3apad. (PelwweHne 3agav)

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

Paspen 4. AHanuTuyeckas reomeTpus B
NnpocTpaHCcTBe

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 3a8au.
(PeweHne 3agay)

Tema 9. MNpsimast B npocTpaHcTee. [Npavas B
MPOCTPAHCTBE KaK NMMHUSA 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 3a8ay.
(PeweHune 3agay)

14

Paspgen 5. BeegeHune B matematunyeckumn
aHanus

ra

Tema 10. BBegeHne B maTteMaTU4ECKUN
aHanus. lNoHATne nocrnenoBaTenbHOCTMU.
OcHoBHbIE MOHATUA O hyHKUMKN. BBEaeHve B
aHanus yHKUUN OAHOM NepeMeHHON.
BeckoHeuyHO Manble u 6eckoHe4YyHo bonblune
BENUYMHbLI. (PelueHne 3agay)




Tema 11. MNMpegen cdoyHkumiA. MNpasuna
BbluMCNeHNs npeaenos. 3aMmevaTernbHble
npegensl. HenpepbIBHOCTb OYHKLMIA.
CaolcTBa 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 auddepeHunana 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. (PeweHue 3agay)

11

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
nccriegoBaHme 1 NocTpoeHue rpacumkos
dyHKumn. (PewweHne 3agay)

Wtoro B cemecTpe (Ha kypce ansa 3A0)

10

nn

KoHcynbTauum n npomexyTodHas aTtectaums
(3aver)

135,75

Pazgen 7. ®yHKUMN HECKOSNBKNX NEePEeMEHHbIX

Tema 14. dyHKUMN OBYX U HECKOMNbKMX
nepemMeHHbIX. OCHOBHbIE OnpeaeneHus.
MpupaweHne yHKUMA. HacTHble
NPOW3BOAHbIE, YACTHbIE U MOSHbIN
anddpepeHuman gyHKLUN MHOMUX
nepemMeHHbIX. [pakTnyeckme 3aHATUA:
Bbluncnenne 4acTHbIX MPOU3BOAHbIX
dyHKUUIA. MNMprMeHeHne NonHoro
andpepeHumana yHKUUA MHOTUX
nepemMeHHbIX A pewenns 3agad. (Pewenne
3apay)

O,K




Tema 15. SkcTpemMyMbl DYHKUUM OBYX U
HeCKonbKMX nepemeHHbIX. OCHOBHbIE
noHATUS Heobxoammble n AocTaTouHbIe
YCINOBUS CyLLECTBOBaHUS 3KCTpeMyMa
dyHKUMM OBYX NepemMeHHbIX. [pakTnyeckue
3aHATHA: HaxoxgeHue akcTpeMymoB
PYHKUMI MHOMMX NepemMeHHbIX (PelueHne
3apadv)

Paspen 8. HeonpeneneHHbIn uHTErpan

nn

Tema 16. HeonpeaeneHHbIn uHTerpan u ero
BbluncneHue. NepeoobpasHasi 1
HeonpeaeneHHbl nHTerpan. CeBoncTea
nepsoobpasHoi. CBolcTBa
HeonpeaeneHHoro MHTerpana, BbiTekarowme
13 onpegeneHus. JIMHelrHble CBOUCTBA.
Tabnvua nHterpanos. NpakTuyeckne
3aHATUA: MNprmeHeHne Tabnuupl ons
BbIYMCMEHUS NPOCTENLLINX NHTErPanos.
(PewweHue 3apay)

Tema 17. OCHOBHbIE KNacchbl UHTErPUPYEMbIX
yHKUMN. OCHOBHbIE MeTOAbI
WHTErpMpoBaHUS: MeToAbl 3aMeHb!
nepemMeHHoOn, MeTod MHTErpupoBaHns no
YacTaMm, MeTo PasnoXeHUs Ha NpocTenLne.
CraHpapTHble 3ameHbl. [pakTuyeckue
3aHaTuA: MNpumeHeHne MeTogoB 3ameHbl
nepemMeHHON, UHTErPUPOBaHUA MO YacTaM U
MeToAa pasnoXeHus Ha npocTenwne ans
BblYMCIEHNS HeonpeaeneHHbIX NHTerpanos
(PeweHne 3agayv)

Pasgen 9. OnpegeneHHbi nHTerpan

nn

Tema 18. OnpegeneHHbIn nHTerparn.
HecobcTtBeHHbIE MHTErpansl. OnpegenexHne
onpeneneHHoro NHTerpana, ero CBoMCTBa.
JInHelHble cBOWCTBA ONpeaeneHHoro
nHTerpana. MiHuterpan ¢ nepemMeHHbIM
BepXHUM npegenom. dopmyna HetoToHa-
Jlenbunua. Metoap! BblYUCHEHUS
onpeneneHHoro nHrerpana. HecobcTBeHHbIe
nHTerpansl. MNMpakTnyeckne 3aHATUS:
BbluncneHne onpegeneHHoro nHTerpana.
(PeweHne 3agay)

Tema 19. MNMpunoxeHns onpeaeneHHoro
nHTerpana. lNpunoxeHns onpegeneHHoro
WHTEerpana K 3agadam reomeTpum:
BblYMCIiEHME MoLagen nnocknx duryp,
00beMoB Ten nepemeHHoro ceyerHnsi. Obbem
Tena BpalleHus. NpakTnyeckmne 3aHATUS:
lMpumeHeHne onpegeneHHoro nHTerpana ans
peLLeHns NpakTUYeckmx 3agad. (peleHune
3agay)

Pasgen 10. QuddepeHumanbHble ypaBHEeHNUs
1 psgbl

Tema 20. YucrnoBble MHOXXeCTBA, OCHOBHbIE
BUAbl. MHOXXECTBO KOMMNMEKCHbIX Yncen,
[ENCTBUS C KOMMMEKCHBIMY YUCaMMU.




Tema 21. QuddepeHumanbHble ypaBHEHNUS
nepsoro nopsigka. Onpegenexune
andppepeHumanbHOro ypasHeHUst NepBoro
nopsgka. OnpeaeneHne peLLeHusl.
HayvanbHble ycnosusi. OCHOBHble BUAbI
andpepeHLmanbHbIX ypaBHEHUI: YpaBHEHUS
C pasgeneHHbIMU 1 pasgensoLwmnMmmncs
nepemMeHHbIMU, MMHENHbIE, OOHOPOAHbIE.
MpakTnyeckue 3aHaTuNA: PelleHne
AnddepeHumnanbHbIX ypaBHEHU MEPBOro
nopsgka. (PeweHve 3agav)

Tema 22. QuddepeHumnansHble ypaBHEHNS
BTOpOro nopsigka. OnpegeneHne peLleHus.
HayvanbHble ycnosus. Teopema
CYLLLECTBOBaHWSA U €OMHCTBA pPeLUeHuns.
Cny4yau, gonyckatoLme NoHWKEeHNs nopsgka.
MpakTuyeckune 3aHaTuA: Pewwerve
AnddepeHumnanbHbIX ypaBHEHU BTOPOro
nopsigka, AonyckarLmne NoHWKeHne
nopsgka. (PeweHve 3agay)

Tema 23. JluHenHble guddepeHumnansHble
ypaBHeHUst BTOPOro nopsiaka. JinHenHole
O[HOPOAHbIE N HEOAHOPOAHbIE
anddepeHumnanbHble ypaBHEHUSI BTOPOro
nopsiaka. Teopembl O CBOMCTBAX peLLEHNN.
Teopembl 06 06LeM pelieHun. Y paBHeHNs
BTOPOro nopsigka ¢ NOCTOSAHHbIMU
KoadppuumeHtamm. Metoapb! peLLeHus
NWHENHBbIX YpPaBHEHWUIA C NOCTOSHHBIMU
KoadppuumeHTamm. MNpakTmyeckme 3aHATUS:
PelwweHne nuHenHbIx guddepeHumanbHbIX
YypaBHEHU BTOPOro nNopsgka ¢ NOCTOSAHHbIMU
koadhduuneHtamm (PewieHne 3agay)

Tema 24. Yucnosble psabl. OnpegeneHuve
yucnosoro psga. Heobxoanmbi npr3sHak
cxogumocTu. [NpaBuna gencTeums ¢ psgamu.
Pagbl ¢ nonoxuTtenbHbIMK YneHamu.
MpusHakm cxoanmocTun. 3HakonepeMeHHble
psagbl. Teopema Jlenbruua ans
3HakouepenyoLnxcsa psagoB. MNpakTnyeckue
3aHATUA: MiccnepgoBaHne Ha CXOQUMOCTb
3HaAKOMOOXUTENbHbIX YNCMOBbLIX PSAOB.
MpumeHeHne Teopemsbl JlenbHuua ans
nccrnegoBaHMs 3HakodepeayLnxcs psaaos
Ha cxogumocTb. (PewweHune 3agay)

Tema 25. dyHKUMOHaNbHbIE pSAabI.
CTteneHHble psigbl. OnpegeneHne CTeNeHHOro
psga. ObnacTtb CXOANMMOCTU CTENEHHOIO
psga. Teopema Abens. Pagunyc n nHtepean
cxognmocTtn. Pagbl Tennopa n MaknopeHa.
[NpakTnyeckme 3aHaTUS: HaxoxaeHue
paguyca n nHTepBarna CXoanMocTh
cTeneHHoro psaa. PasnoxeHue yHkuumn B
psa Tennopa n MaknopeHa. (Pewwenne
3agay)

10

ra

Pasgen 11. OcHOBbI TEOPUN BEPOSITHOCTEN U
MaTEMaTUYECKON CTaTUCTUKN

Tema 26. dnemeHTbl TEOPUN BEPOATHOCTEN

18

Tema 27. OcHOBbl MaTEMaTUYECKON
CTaTUCTUKM

17

a3

Wtoro B cemecTpe (Ha kypce ans 3A0)

34 51

104

KoHcynbTauum n npomexyTodHas atrectaums
(Ok3ameH)

2,5

24,5

Bcero koHTakTHas pabota n CP no
AucuunnuHe

167,75

264,25




4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOG npoeKkTnpoBaHne yqe6HbIM nnaHoM He npeaycMoTpeHO

5. ®OHA, OLIEHOYHbIX CPEACTB ANA NPOBEOAEHUSA NMPOMEXYTOYHOW ATTECTALIUU

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

Kon MokazaTenu oueHVBaHWs pe3ynbTaToB 0by4YeHust HavmeHoBaHMe OLEHOUHOTO
KoMMNeTeHLum cpeacTea
PackpblBaeT MeToabl MaTeMaTU4YeCKOro aHanunsa v MoaenmpoBaHuns.
OnK-1 PeluaeT TunoBble 3aaa4yu, CBA3aHHbIE C OCHOBHBLIMU pasaenamim usnku
N XuMmunn. Haxogut Konn4ecTBeHHbIE COOTHOLLEHUA ANS peLleHns
npodeccroHanbHbIX 3aaad.

5.1.2 Cucrtema u KpuTepum oLeHMBaHUA

LLikana oueHuBaHms

Kputepum oueHnBaHms chopMMUPOBAHHOCTM KOMMNETEHLUN

YcTHoe cobecenoBaHue

MucbMeHHas paboTa

5 (oTnunyHO) npegmMeTa 1 LWMPOKY0 3pyanumio B

[NonHbIR, ncyHepnbiBalOLLMIA OTBET, SIBHO
OEMOHCTPUpYOLWLMIA rNy6okoe NoHMMaHne

oueHuBaemon obnacTtu. Kputndeckun,
OpVIFVIHaJ'IbeII7I noaxon K marepuany.

4 (xopoLwuo) WCTOYHMKOB MHGopMauuu. Mogxoa K

OTBET NOMHbIA, OCHOBaHHbINM Ha
npopaboTke Bcex 0b6s3aTenbHbIX

MaTtepwuarny OTBETCTBEHHbIW, HO
CTaHO4apTHbIN.

3 (YynoBneTBOPUTENBHO)

OTBeT BOCNPOM3BOAMUT B OCHOBHOM TOJSbKO
NEeKUMOHHbIE MaTepuansl, 6e3

CaMOCTOsITENbHOM paboThl €
peKOMeHO0BaHHON NMTepaTypon.
[eMoHCcTpypyeT NoHVMaHWe npegmeTa B
uenom, 6e3 yrnyoneHust B getanm.
MpUCyTCTBYIOT CyLLIECTBEHHbIE OLIMOKM 1nn
npobenkl B 3HaHWUAX MO HEKOTOPbLIM TEMaM.

2 (HeyOoBNETBOPUTENBbHO) | 3HAYMTENBHOM YacTu NPUHUMNUAanbLHoO

HecnocobHoCTb OTBETUTL Ha Bonpoc 6e3
MoMOLLM 3k3ameHaTopa. HesHaHve

BaXXHbIX 3NIEMEHTOB ANCLUMIIUHDI.
MHoroumncneHHble rpybbie ownoku.

[leMoHCTpupyeT NoHUMaHWe npegMeTa B

3auTero uenom, 6e3 yrnybneHust B getanu.
HecnocobHoCTb OTBETUTL Ha Bonpoc 6e3
MoMOoLLM 9K3aMeHaTopa. HeaHaHue
He 3auTeHo 3HaYUTENbHOW YacTy NPUHLUMIMATbHO

BaXKHbIX 3IEMEHTOB ANCLUMIIUHDI.
MHoroumncneHHble rpybbie ownoku.

5.2 TunoBble KOHTPOIbHLIE 3aaHNUA UNN UHbIE MaTepuanbl, Heo6xoAuMbIe AN OLeHKU 3HaHUMW, YMEeHUN,
HaBbIKOB U (MNK) onbiTa AeATENbHOCTU
5.2.1 MNepeyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | DopMynmMpoBKM BONPOCOB
Cemectp 1

MpUMeHeHUs NOHATWS NPOU3BOAHOM AN UCCNeaoBaHWsi CBOMCTB (DYHKLNM:
[0 Bo3pacTaHue 1 yobiBaHne yHKUUM

1 [0 TOYKM IKCTpEMYMA
[ BbIMYKNOCTb ee rpaduka
0 Tovkn nepernba rpaduka
[0 acumnToThl (BepTUKaIbHbIE U HAKIMOHHbIE)

2 Mpasuna Jlonutans packpbiTna HeonpeaeneHHocTen

3 Teopembl Ponns u JlarpaHxa, nx reomeTpuyeckuii CMbICI




MpowusBoaHble U AnddepeHLManbl BbICLLUNX NMOPSAKOB

Mpenen dyHkumU. Teopembl 0 Npegenax. PackpbiTne HeonpeaeneHHocTen. 3amMmeyaTtenbHble Npeaensl.

KpvBble BTOpPOro nopsigka (3nnurc, oKpyXHocCTb, runepbona, napabona), X KAHOHWYECKME YpaBHEHUS,
CBOWCTBA, YepTex.

Yron Mexay I'IpFIMOI;I 1 NJTIOCKOCTbHO, YCIIoBUA UX NapanniernbHOCTU U NepneHguKynapHOCTU

4
5
6 MpoussogHasi, ee onpeaeneHne, reoMeTPUYECKU U MEXaHUYECKNIA CMbICTbI, NPaBUNa BbIYUCHEHNS
7
8
9

I'Ipﬂmaﬂ B NMPOCTpaHCTBE. ypaBHeHMFI I'IpFIMOI;I B NMPOCTPaHCTBE.

10 Yron MexXxay nNnoCKOCTAMU. Ycrnosua napannenbHOCTU 1 nepneHauKynapHOCTU NIIOCKOCTEN

11 lMnockocTb B NPOCTpaHCTBE. PasnunyHble Buabl YpaBHEHUA NJTIOCKOCTU.

12 Mpsimas Ha nnockocTu. Buabl ypaBHEHU NPSIMON.

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

13 CkansipHoe, BEKTOPHOE M CMELLaHHOE NPOM3BEAEHUS BEKTOPOB. VIX reomMmeTpuyeckoe NpunoXKeHus.

14 Cuctembl nNMHelHbIX ypaBHeHUA. COBMECTHbIE U HECOBMECTHbIe cucteMbl. Teopema KpoHekepa — Kanennw.
®opmynel Kpamepa.

15 MaTtpuubl n onpegenutenu. Onpegenenusi. Ceowctea. [lencTeus Hag matpuuamu. PackpbiTve onpegenurenen

BTOPOro U TpeTbero nopAaaKkos.

Cemectp 2

16 Pagpl Tennopa n MaknopeHa

dyHKUMOHanbHbIe paabl. CTeneHHble paabpl. O6nacTb cxogumocTu. Teopema Abensi. Paguyc 1 nHtepsan
CXOAMMOCTH.

17

18 rlpI/I3HaKVI CXOAMMOCTU 3HAKOMNOJIOXKNTEeSIbHbIX 1 3HAaKonepeMeHHbIX pAaoB, abconoTHas CXOANMOCTb.

19 Yucnosble psgbl. OnpeaeneHune. Ceonctea. Heobxoanmblii Npr3Hak CXOANUMOCTW.

20 JInHenHble ouddepeHumnansHble ypaBHEHUS BTOPOro Nopsiaka ¢ NOCTOSHHbIMW KOddhduumneHTamm

InddepeHumnanbHble ypaBHEHUSI NEPBOro Nopsika, X OCHOBHbIE BUAbI (C pa3faensitoLwmMMmncs n

21 5
pasfgeneHHbIMU NepeMEHHbIMU, NIMHENHbIE, oaHOPOAHbIe). ObLLee pelleHve 1 3agada Kolwuu.

KomnnekcHble yncna. Onpepenexve. [eicTBna Hag KOMMAEKCHbIMU Yucnamu. dopmyna Myaspa. Popmbl
3anmncy KOMMIEKCHOro Yxcna.

22

23 MpunoxeHus onpegeneHHoOro uHTerpana. BeluMcneHve nnowagen niockux puryp

24 HecobcTBeHHbIE MHTErparnbl NepBOro 1 BToporo pogos. OnpeaeneHme. CxoanMocCTb.

25 OnpepeneHHbI HTerpan. MeTtoapbl BblYUCIEHUS.

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

27 HeonpepeneHHbii uHTerpan (onpegernexHve, CBOMCTBa, METOAbI BbIHUCIIEHUS)

28 JKCTpeMym yHKLUM ABYX NEPEMEHHBIX (HEODXOAMMOE U [OCTaTOMHOE YCIOBUS CYLLECTBOBaHMS 3KCTPEMYMa)

29 ®YHKUMK ABYX NepeMeHHbIX (OnpeaeneHune, npeaer, HenpepbiBHOCTb)

5.2.2 TunoBble TecToBbIe 3a4aHuns

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

TwunoBble NPaKTMKO-OPUEHTMPOBaHHbIE 3aaHus (3agayu, Kencbl) HaxoasaTtes B MpunoxeHun k gaHHomy P

5.3 MeToaunyeckue maTepuarnbl, onpegensirowme npoueaypbl OLeHUBaHUA 3HAHUW, YMEeHUN, BNageHuin (HaBbIKOB
1 (MNn) NpakTUYECKOro onbiTa AEATENIbHOCTH)

5.3.1 YcnoBus gonycka oby4aroLlerocsi K NpoMexXyTo4yHOW aTTrecTaumm v Nnopsaok NIMKBUAALMN aKageMUiYecKon
3a0IMKEHHOCTH

MpoBeaeHe NPOMEXYTOUYHON aTTeCTaLMN perfiaMeHTUPOBaHO JlokaribHbIM HOpMaTuBHbIM akToM CM6IYMT
«[NonoxeHne 0 NpoBeEHUN TEKYLLLETO KOHTPOMS yCNeBaeMOCTU U MPOMEXYTOYHOM aTTecTaumm obydaoLwmnxcsa»

5.3.2 dopma npoBeageHUs1 NPOMEXYTOYHOM aTTecTaumMm no gucuunsiMHe

YcTHasa + MNucbmeHHas KomnbloTepHoe TecTupoBaHue NHas

5.3.3 Ocob6eHHOCTH NpoBeAEHUA NPOMEXYTOYHOW aTTecTaumm No ANCUUNINHE

* Ha NoAroToBKy oTBoAMTCA 45 — 60 MUHYT
* Ha oTBET No 6uneTty n gononHuTenbHble Bonpockl 30 — 35 MUHYT
* ICMOMNb30BaHWe BCOMOraTenbHo nuTepaTtypbl (CNPaBOYHMKOB, KOHCMEKTOB U TM.) HE NPeayCMOTPEHO



6. YHEBHO-METOAUYECKOE N UH®OPMALIMOHHOE OBECIMNEYEHUE OUCUUMITUAHBI
6.1 YueOHasa nutepartypa

AsToOp 3arnasue M3pnaTenbcTBO | log w3paHus | Ccbinka
6.1.1 OcHoBHas y4yebHasa nuteparypa
JNuteuH, 0. B. Bbicluas matemartuka. CrtaBponorb: https://www.iprbooks
JInHenHas anrebpa CTaBpononbCKui 2022 hop.ru/129574.html
rocygapCTBEHHbIN
arpapHblii yHUBEpCUTET
LWHapeea, I'. B. Bbicwas maTtemaTunka . https://www.iprbooks
Mocksa: A INu Ap Meana 2023 hop.ru/132560.html
AbpamsH, A. B. HenpepbiBHas maTemaTuka: https://www.iprbooks
Teopus 1 npakTuka. hop.ru/129101.html
HeonpegeneHHble n
onpefeneHHbie UHTerpansi, POCTQB'Ha'nOHy’
HecOBCTBEHHbIe MHTerpanbl, | 1araHpor: Misaatenscreo 2022
yncroBble psiabl, YHKLMM tOxHoro enepantHoro
HECKOIbKIX NepPeMEeHHbIX, ynusepcuteTa
anddepeHumanbHble
ypaBHeHUs
6.1.2 lononHuTenbHasa y4yebHasa nutepartypa
KonbuoBa T.B., Matematuka. c M VDT http://publish.sutd.ru/
Hepobosa C.O. AHanuTnyeckas reomeTpusi a%(a_(sre;ﬁ}?r ypr: 2023 tp_ext_inf_publish.ph
A p?id=2023123
Hepobosa C.®., MaTemaTuka. Cankr-MeTen6vor: http://publish.sutd.ru/
KonbuoBa T.B. HeonpeneneHHbie n CI'I6I'VI'IE)I',Elyp ' 2023 tp_ext_inf_publish.ph
onpeneneHHsbIe NHTerpansl p?id=2023124
MateeeBa A.B., MaTtemaTtuka Cankr-MeTen6vor: http://publish.sutd.ru/
Kpbinos A.B. on 6ryr|?ruyp : 2022 tp_ext_inf_publish.ph
p?id=2022106

6.2 NMepeyveHb NnpodeccuoHanbHbIX 6a3 AaHHbIX U UH(POPMALIMOHHO-CMPABOYHbIX CUCTEM

1. TpeHaxep Mo BbICLLIEN MaTemMaThKe [ONeKTpoHHbIN pecypc]. URL: http://e-math.ru
2. HdhopmauuoHHasa cuctema «EguHoe oKHO JoCTyna K obpasoBaTesibHbIM pecypcamy [ONeKTPOHHIN
pecypc]. URL: http://window.edu.ru

6.3 NepeyveHb NMLEH3NOHHOIO U CBOGOAHO pPacnpPOCTPaHAEeMOro NporpaMmMHoro obecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows

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

AyouTtopusi OcHalleHve

MynbTMeguiiHoe obopyaoBaHue, cneluanmsapoBaHHas mebenb, Aocka
JlekumoHHasa Y A PYA 4 P A
aygutopusi

CneuuanusnpoBaHHasa meberb, focka
YueGHas ayautopus




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. CucteMbl NUHENHbIX 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.

1.

2 _5)2
[JaHo ypaBHeHue runepGonbl (“12) _ =52 _

8

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 cdyHKUMNA.

e 3x°+2x3-25
BbiuncauTe npeaen dyHkumic:  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 ymeet BUA;
1) xe*“+3 2) 2xe***3 3) —2xe*’*34) (x2 + 3)eX’+3

18

Tema 12. AudrcpepeHumanbHoe ncumcneHme OyHKUMM ogHON NepemMeHHOM.

MpoussogHasa 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 BblYMCNeHue.

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 reomeTpu4eckunin CMbICIT onpeaeneHHoro nHTerpana ot doyHkumm y = f(x) B nHutepsane [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 PyHKUMKM B MHTepBane [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 YpaBHEHMEM C  pasgengomMmnca
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 fBa wapa 6e3 Bo3epaleHus. 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 3HAYEHUI CITy4anHON BENUYUHbI

2) COBOKYNHOCTb 3M1EMEHTOB, MO KOTOPbLIM MPOBOAUTCA NCCNEefoBaHWe

3) CoBOKYMHOCTb CrydanHO 0TOBpaHHbIX aNIeMEeHTOB U3 obLwen rpynnebl




4) COBOKYNHOCTb BO3MOXHbIX OLUMOOK N3MepeHui

MpunoxeHue 2

MpunoxeHue
pabo4er nporpaMmmMbl ANCLIMNNNHBI Matematuka

HaumMeHogaHue OUCYUNIUHbI

no HanpaeneHuto nogrotoBku: 20.03.01 TexHocdhepHasi 6e30NacHOCTb
HaumeHoBaHue Of1 (npodpuns): Bce npodunu

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

Ne n/n | YcnoBsus TUNOBbIX MPaKTUKO-OPMEHTMPOBAHHbBIX 3a4aHuii (3a4aY, KencoB)
Cemectp 1

1 Tema 1. MaTtpuubl u onpegenutenu.

[JaHbl oBe maTpuubl A = (1 2) mB= (_1 3).

31 1 1
Tpebyetcs Hatn C = A - B — 2A.
2 Tema 2. CucTeMbl NUHENHbIX anre6panyecknx ypaBHeHUN.

Cuctema TpEX NMUHENHbIX YPaBHEHWUI C TPEMS HEM3BECTHBIMU X1, X2, X3 3a[ilaHa pacCLUMPEHHON MaTpuLEen

1 2 114
<3 -5 3 1).
8

2 7 -1
Tpebyetcsa: 1)  3anucaTb CUCTEMY B KAHOHWYECKOW hopme (B BUAE CUCTEMbI YPaBHEHWUIA),

2) HanTK peLLeHre 3TON CUCTEMbI METOAOM MOSHOTO UCKIYEHNS,

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 HA4YaroM B TOYKE B 1 KOHLOM B OCTarlbHbIX BEpLUMHAX Nupamuabl;
2) ONVHY W HanpaBensaLwme KOCMHyCbl 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), npuyém Toukn A, B, C -
BEPLUMHbI €€ OCHOBaHUS.

Cpencrteamu BEKTOPHOM anredpbl HAWTU:

—_

cKansipHoe npousseaeHne BekTopos BC un BQ;

)
2)  yron ¢ mexay pébpamu BC u BQ;
3)  BEKTOpHOe Npou3BeaeHNe BeKTOpoB BC n  BA;
4)  nnowaab OCHOBaHWSA NMpaMMAabI;
5) 00BbEM Npamuabl.
5 Tema 5. MeToq koopaMHaT Ha NIOCKOCTH

TpeyronbHuk ABC 3agaH ceBovmm BepumHamu: A(5,7);B(8,4)C(3,—3).

Hantu gnvHy BbicoThl h, npoBenéHHOM 13 BepLumHbl C.

6 Tema 6. MpAMasa Ha NNOCKOCTU.

TpeyronbHuk ABC 3agaH ceBovmm 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 KO3hULIMEHTOM),




5) ypaBHeHue BbicoTbl AK (C yrnoBbiM kKoadpuLmeHTom),

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

Tema 7. KpuBble BTOpOro nopsiaka.

Ykasatb Tvn KpMBOﬁ BTOPOro nopAanka, HanTu 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 NCYNCIIEHUA.

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 UCYNCNEHUA.

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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