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1 BBEAEHMVE K PABOYEI MPOrPAMME ANCLM/INHDI

1.1 Uenb gucuunnuvHbl: CchopmnpoBaTb KOMMNETEHLMM 0b6ydyaroLlerocs B 061acTv MCNOb30BaHUA OCHOBHbIX
MaTeMaTUYeCcKMx 3aKOHOMEPHOCTE W MPUMEHEHUS MaTemaTMyeckux mogesneil B npodheccMOHasIbHON AeATesIbHOCTU.
Takke cnocob6cTBoBaTb (POPMUPOBAHUIO KOMMETEHLUMA, A4S YCNeLHOro OBAafAeHWs KOTOpPbIMW HeobXoaMMO YyMeHue
NOrNYecKn MbICNNTL W TPAMOTHO M3naratb CBOW MbICMN.

1.2 3agaun AUCUUNNNHBI:

e O3HaKoMWTb CTYLEHTOB C OCHOBaMy MaremaTMyeckux 3HaHWi, HeobXoAMMbIX ANS pelleHUs TeopeTUyecKux M
NpUKNagHbIX 3aga4 B pasNyHbiX 06N1acTaxX AeATeNbHOCTY;

* BocnuTatb abCTpakTHOe NorMyeckoe MblW/IEHNE M YMEHWe CTPOro usnaratb CBOU MbICW;

e TpuBUTbL CTyAEeHTaM OCHOBHble HaBblkKM WCMONb30BaHUS Yy4yebHOW ¥ CNpaBOYHON /fuTepaTypbl  NO
MatemMatuke, a Takke no AuUCUMNAMHaM, B KOTOPbLIX MPUMEHATCA MaTtemaTuyeckne MeToAbl;

 MMoAroToBUTL CTYAEHTOB K NPakTMYeCKOMY MPUMEHEHUI0 MOYYEHHbIX 3HAHWIA;

1.3 Tpe6oBaHuA K npepBapuTesibHOII NMOATOTOBKE OGyuvatoLwerocs:
MpegBapuTenbHas MOArOTOBKa npegnonaraeT co3faHWe OCHOBbl  Af1 ) OpMUPOBaHMSA  KOMNETEHLWIA,
yKa3aHHbIX B M. 2, NpU U3YYEHUN OUCLUMIINH:

OucumnnnHa 6a3vpyeTcst Ha KOMNeTeHUMsIX, CCDOPMIUPOBAHHBIX HA NpeAblayLleM YpoBHE 06pa3oBaHus

2 KOMNETEHUN OBYYAKLWEINoCcd, ®OPMNPYEMBIE B PE3Y/IbTATE OCBOEHNA ANCLUUN/IVHBI

OMK-4: Cnoco6GeH nnaHMpoBaTb pPaGoTbl XMMWUYECKOI HanpaBJ/IeHHOCTU, oGpabaTbiBaTb M UHTEpPNpeTUpoBaTb
noJslyyeHHble pe3ysibTaTbl C UCNO/Ib30BAaHMEM TEOPETUUYECKMX 3HAHUW M MPAKTUUECKUX HABbIKOB pelleHus
MaremaTuyeckux u dmsnyeckux sagad
3HaTb: OCHOBbl AU dEepeHUNanbHOT0 M UHTErPaslbHOTO  UcUMCieHns,  andddpepeHumanbHbiX  YpaBHEHWA, Teopuu

BEPOSATHOCTEW M MaTeMaTU4ecKol CTaTUCTUKM

YMeTb: npoBOAWTL aHanu3 yHKUWIA, pellaTtb OCHOBHble 3ajauuM Teopun BEpOoATHOCTM U MaTemMaTuyeckol
CTaTUCTUKM, pellaTb YpaBHEHUS U cucTeMbl AnddepeHumanbHbiX  YpaBHEHW A NPUMEHUTE/IbHO K peasibHbIM
npoueccam, MPUMEHATb MaTeMaTUyeckme MeTOAbl MPW pelleHnM TUMOBbIX NPOodecCHOoHasIbHbIX 3adad

Bnagetb: ocHOBamMy (hyHAAMEHTa/bHbIX MaTeMaTU4YeCcKuX Teopuidi U HaBblKaMU WCMOMb30BaHMS MaTeMaTu4yecKoro
annapara; MeTogamu CTaTUCTMYECKOW 06paboTKM MHopmaumm

3 PE3YJ/IbTATbI OBYYEHUA MO ANCUUNNTNHE

O | KoHTakTHas
a ;E) paboTa
5 WHHoBaU. ®opma
HavnmeHoBaHue 1 cogepxaHve pasgenos, o= CP
" S = hopmbl TekyLero
TEM U YYeOHbIX 3aHATUN g 2| nex Mp. (yachbl) o
8 o 3aHATUNI KOHTpONSA
o (vachbl) | (uacol)
=
Pasgen 1. OCcHOBbI MHEVIHOW anre6psl
Tema 1. MaTpuubl 1 onpegenntenn.
MaTpuubl. JeincTBus Hag maTpruamm.
OnpegenuTtenn n nx ceoiictea Npaktuyeckune > > 15

3aHATMA: [lencTBna Hag matpulamu.
Cnoco6bl nofcyeTa onpegenutenei.
(PeleHue 3anay)

Tema 2. CCTEMbI NINHENHbBIX 0
ajirebpanyeckmx ypasHeHuiA. CUCTeMbI Tpex
JNINHENHbIX YpaBHEHUIA C TpeMS
Heun3BeCTHbIMKY, chopmMysibl Kpamepa, metos,
MOJIHOro MCKOYeHUS. NpakTnyeckme 2 4 15 nn
3aHATUA: PelleHne CUCTEM SIMHERHbIX
anrebpanyeckmx ypasHeHuii MeTo0m
MOMIHOTO UCK/IKOYEHUS, Mo hopmynam
Kpamepa. (PelueHue 3anauy)

Pasgen 2. Bektopsl

Tema 3. Bektopbl. OnpefesieHne BekTopa.
KonnuHeapHble 1 KOMMNaHapHble BEKTOPbI.
JInHeliHble onepauun Haj, BeKTopamu.
Mpoekunn BekTopa Ha OCx KoopAuHaT. 2 4 15,75
3anucb BekTopa B thopmMe npoekuuii. basuc.
MpakTnyeckne 3aHATUA: JINHEHbIE
onepauun Hag BekTopamu. (PelueHve 3aaay)

oK




Tema 4. lNponssefeHns BEKTOPOB.
MpounsBeneHNs BEKTOPOB, 3a4aHHbIX B
chopme npoekyuii. CkansapHoe, CMeLlaHHoe U
BEKTOPHOE NPOV3BEAEHUS BEKTOPOB.
MNpakTnyeckne 3aHATUA: MNprUMmeHeHnA
CKaJ/ISIpHOr0, CMELLIAHHOI0 1 BEKTOPHOIo
npon3BefeHNn BEKTOPOB ANs peLleHunii
npuknagHbix 3agad. (PelweHune 3agauq)

15

ra

Pa3gen 3. AHanutnyeckas reoMeTpusa Ha
M/1I0CKOCTU

Tema 5. MeTopn KoopAMHAT Ha MI0CKOCTU.
CurcTeMbl KOOpAMHAT Ha NIOCKOCTH,
OCHOBHbIe 3aga4u. Npeobpa3zoBaHUsa cucTemM
koopauHaT. MNMpakTuyeckmne 3aHATUS:
Mepexoabl B cucteMax koopavHart. (PelleHne

3agau)

Tema 6. MpsAmasn Ha n1ockocTU. OCHOBHbIE
ypaBHEHMUS MPAMON. Yron Mexay npsMbIiMu.
Ycnosua napasiesibHoCcTu 1
nepneHanKyNApHOCTA NPAMBbIX.
MpakTnyeckue 3aHATUSA: MNpUMeHeHne
OCHOBHbIX YPaBHEHWUI NPSIMO ANs peleHns
3apay. (PeweHune 3agau4)

10

Tema 7. KpuBble BTOPOro nopsaaka.
OKpY>XHOCTb, 317UMC, rnnepb6ona, napabona,
NX KAHOHWUYECKMe ypaBHEHUS, rpadmku.
O6ulee ypaBHeEHVE KPUBOIA BTOPOro nopsiaka.
MpakTnyeckue 3aHATMA: MNocTpoeHne
Pas/IMyHbIX KPMBBLIX BTOPOro Nopsaka,
HaxoxaeHue ux napameTpoB. (PelweHue

3aga4)

un

Paspen 4. AHaniMtnyeckas reomeTpus B
npocTpaHcTBe

Tema 8. IN10CKOCTb B MPOCTPaHCTBE.
KoopanHatel B NpocTpaHCcTBe. YpaBHeHne
M/I0CKOCTU, NPOXOASLLEl Yepes AaHHY0
TOYKY NepneHanKynsapHO aHHOMY BEKTOPY,
ypaBHEHMWE M/I0CKOCTY, NPOXoasLuei yepes
TPpY aHHble TOYKK, 06LLee ypaBHEHME.
MpakTnyeckme 3aHatue: NpumeHeHne
YypaBHEHWI N/I0CKOCTU /1A peLleHns 3a4ad.
(PelweHue 3agay)

14

Tema 9. MNMpamvas B npocTpaHcTse. MNMpamvasn B
NPOCTPAHCTBE Kak JIMHUA NnepeceyeHmns
naockocTeil. KaHoHn4eckune un
napameTpuyeckme ypaBHeHUS NPAMONA.
YpaBHeHUs NnpsamMoid, NpoxoasLuen Yepes aBe
3afiaHHble TOYkW. MNpsAMasi u NA0CKOCTb B
npocTpaHcTBe. MNpakTuyeckne 3aHATUS:
MprMeHeHne ypaBHEHWI NPSIMOi B
NPOCTPaHCTBE A4/18 peLLeHmniin 3aaau.
(PelueHune 3agau)

ra

Pa3nen 5. BBegeHne B maTeMaTUYECKWA
aHanus

Tewma 10. MNoHATME nocnegoBaTesibHOCTU.
OCHOBHbIe NOHATUSA 0 PyHKLUMK. BBEAEHNE B
aHa/IM3 PYHKLUUN OLHON NepPeMEHHOIA.
BeckoHe4yHOo masible 1 6eckoHeuHo 6osbLune
Be/NnuunHbl. (PelleHne 3aay)

0,03




Tema 11. Mpeaen dyHKUKii. Mpasuna
BbIUMC/IEHUS NPEeAE/IOB. 3aMeyaTe/ibHble
npeaensl. HenpepbIBHOCTb (YHKLNA.
CBoiicTBa HenpepbIBHbIX DYHKLNIA.
MpakTnyeckme 3aHATUA: BbluncneHune
npeaenoB yHKumMia. ViccnegosaHve pyHKUmUm
Ha HenpepbIBHOCTb, MOUCK TOYEK pa3pbiBa.
(PelweHue 3aaay)

Pazpnen 6. uddpepeHumanibHoe ncumcneHme
dOyHKLUMM OAHON NepeMeHHoM

Tema 12. AndhchbepeHumnanbHoe ncuncneHme
hyHKL MM OZHON nepemeHHo. OnpegenexHve
NPOVN3BOAHOI U €e reoOMEeTPUYECKNIA CMbICH.
Mpasuna gudppepeHuympoBaHus. Tabnuua
NPOU3BOAHbIX. [poM3BOAHANA CNOXHOIA
dhyHKLMK. MNPON3BOAHbIE BbICLUUX NOPSAKOB.
AnddbepeHuman n ero reomeTpuyeckuii
CMbIC/1. [TON0XEHNE K MPUBAKEHHBIM
BbIUYNC/IEHUSIM.

MpakTnyeckme 3aHATUA: BbluncneHune
NPou3BOAHbIX. [prMeHeHne
AndbdpepeHumana K NpubamKeHHbIM
BbluncneHusam. (PelueHune 3agauy)

Tema 13. MNMpumeHeHne anddpepeHUmasibHOro
ncumcneHuns. OCHOBHbIE TEOPEMBI
AndcepeHunanbHoOro ucuncnienus. Mpasunno
Nonutansa. ViccneposaHue pyHKLMMU C
NMOMOLLbO NPOU3BOAHbIX: MOHOTOHHOCTb,
3KCTPEMYMBbI, BbIMYK/IOCTb U BOTHYTOCTb,
acuUMNTOTbI NSIOCKON KPUBOIA.

MNpakTnyeckne 3aHATUA: NpumeHeHne
npaswn Jlonutansa 4nsa BblMUCNEHUA
npeaenoB oyHKUWiA. onHoe ncecnegoBaHne
1 nocTpoeHue rpadmkoB yHKLMiA. (PeleHre

3agav)

nn

O.K

WToro B cemecTpe (Ha Kypce ans 3A0)

135,75

KoHcynbTauuu n npoMexyToyHas atrectaums
(3auerT)

Pasgen 7. ®yHKUNN HECKOJIbKUX NMEPEMEHHbIX

Tema 14. OYHKUNN OBYX N HECKOSbKUX
nepemMeHHbIx. MNpupatieHne yHKUNIA.
YacTHble Npon3BoAHble, YaCTHbIE W MOJHbIA
andbdpepeHuman. MpakTnyeckme 3aHATUSA:
BbluncneHne YacTHbIX NPOU3BOAHbLIX
doyHKUMIA. MprUMeHeHne NoIHOro
OndbdpepeHumana 18 pewweHuns 3ajau.
(PeleHune 3agay)

Tema 15. SkcTpeMymbl OYHKLMN ABYX U
HECKONbKUX nepemMeHHbIX. OnpeaeneHuns.
Heobxogumble 1 JOCTaTOUHbIE

YC/I0BUSA CYLLECTBOBaHNA 3KCTpEeMyMma
hyHKL MM ABYX NepeMeHHbIX. MNpakTnueckne
3aHATUA: HaxoxaeHne aKCTpeMyMoB
hyHKL M ABYX NepeMeHHbIX (PeleHne

3ajav)

nn

O,K




Paspgen 8. HeonpeaeneHHblii nHTErpan

Tema 16. HeonpeaeneHHblii MHTerpan n ero
BbluMcsieHune. NepBoobpasHas u
HeonpeaeseHHbIi uHTerpasn. Ceoiictea
nepeoo6pasHoii. CBolicTBa
HeonpeaesieHHOro NHTerpasna, BblTekawLme
13 onpegesnenns. JInHeliHble CBOCTBA.
Tabnvua uHterpanos. MpakTuyeckune
3aHATMA: MNpuMeHeHre Tabnuubl Ans
BblYMC/IEHNSI NPOCTEMLLNX UHTErPasIoB.
(PewweHne 3apay)

Tema 17. OCHOBHbIE MeTOAbI
WHTErpMpoBaHns: METO/bl 3aMeHbl
NepemMeHHO, MHTErpMpoBaHne no

YyacTsM, pas/ioXeHne Ha npocTeiilme.
MNpakTnyeckne 3aHATUA: MeToabl 3aMeHbl
NepemMeHHO, MHTETPMPOBAHNE MO YacTAM U
MeTO[, pa3fioeHus Ha npocTenwne gns
BblUMCNEHNA HeonpeneneHHbIX UHTerpanos
(PewweHne 3apay)

vn

Pasgen 9. OnpegeneHHbIn MHTerpan

Tema 18. OnpegeneHHblii UHTerpas.
OnpegeneHne onpeaeneHHoro uHTerpana,
€ro cBoiicTBa. /InHeiHble CBOICTBA
onpegeneHHoro nHTerpana. Viiterpan c
nepemMeHHbIM BEPXHUM npegenom. dopmyna
HbloToHa-/1eiibHuya. MeToabl BblMMCIEHMS
onpeAeneHHoro nHTerpasia. Heco6cTBEHHbIE
NHTerpasibl. MpakTnyeckme 3aHATUS:
BbluncneHve onpeneneHHoro nHTerpana.
(PewweHne 3agay)

Tema 19. MprnnoxeHus onpeaeneHHoro
nHTerpana. MpunoxexHus onpegeneHHoro
WHTErpasna K 3agayam reomeTpun:
BblUMCNEHNE naowaaei NIockux guryp,
06bEMOB Te/ NepeMeHHOro ceveHns. O6bem
Tena BpalleHus. MNpakTnyeckme 3aHATUS:
MpuMeHeHne onpeaenieHHOro HTerpana ans
peLleHns nNpakTMyeckux 3agad. (peleHuve

3afa4)

O.K

Paspgen 10. AudcbepeHuymnanbHblie ypaBHEHUS
N pagbl

Tema 20. YucnoBble MHOXECTBa, OCHOBHblE
BUAbl. MHOXECTBO KOMMIEKCHbIX YMCen,
OENCTBUSI C KOMMIEKCHBIMW YMCamu.

Tema 21. AndhchepeHunanbHble ypaBHEHMUS
nepsoro nopsgka. Onpegenexne
AnddepeHumnanbHOro ypasHeHus nepseoro
nopsgka. OnpegeneHne peLeHns.
HauvasibHble ycnosusi. OCHOBHbIE BUAbI
AnddepeHunasbHbIX YpaBHEHNIA: YpaBHEHNS
C pasfenieHHbIMU 1 pa3gensaowmmmcs
NnepeMeHHbIMU, INHENHbIE, OAHOPOAHbIE.
MpakTnyeckme 3aHaATUA: PelueHne
anddepeHumnanbHbIX YpaBHEHNIA NEPBOTO
nopsigka. (PelwweHne 3agay)

Tema 22. InchdhepeHumnasibHble ypasHeH A
BTOPOro nopsigka. OnpegeneHne peweHuns.
HayvasibHble ycriosus. Cnydyau, gonyckarwolme
NOHWXeHWA nopagka. Npakrnyeckne
3aHATUA: PelleHne audpdpepeHumnasibHbIX
ypaBHEHWi BTOPOro nopska, gonyckatoLume
noHmwkeHve nopsagka. (PeweHve 3agauy)




Tema 23. JlnHeliHble gnddepeHumanbHbie
YypaBHEHWS BTOPOro nopsgka. J/InHeliHolie
OHOPO/HbIEe N HEOLHOPOAHbIE
AndpcbepeHumnansbHble ypaBHEHWS BTOPOro
nopsiika. Teopembl O CBOWCTBAX peLLEHWIA.
YpaBHeHWs BTOPOro nopsifika ¢ NOCTOSAHHbIMU
KoappmumeHTaMm 1 METObl UX peLLeHuns.
MpakTnyeckue 3aHATUA:

PeleHmne nuHeiHbIx anddepeHumnanbHbIX
YypaBHEHW BTOPOro nopsigka ¢ NOCTOAHHbIMU
koahdpuumeHTamm (PewweHne 3agau4)

Tema 24. Uncnosble psagbl. Heobxognumblii
MPU3HaK CXo4MMOocCTU. MNpr3HakM CXo4UMOCTH
PSA0B C MOMOXWUTENBHLIMU YIEeHaAMM.
3HakonepeMeHHsble psabl. MpusHak
NeiibHnua ansa cxogmmMmocTu
3HakouepeayroLLmxcs psagoB. MNpakTnyeckme
3aHATMA: ViccnefoBaHne Ha CXOAUMOCTb
yncnoBbIX pagoB.(PeweHne 3aga4)

Tema 25. ®yHKUMOHANIbHbIE PALbI.
CTteneHHble pagsl. Pagnyc n nHtepsan
cxogumocTun. Paabl Teiinopa n MaknopeHa.
MpakTnyeckme 3aHaATUA: HaxoxaeHve
paavyca 1 nHTepBasia CXoguMoCTu
CTeneHHoro psga. PasnoxeHue yHKUUA B
cTeneHHow psag. (PeweHune 3agaq)

Pa3gen 11. 9nemMeHTbl TeOpun BEPOSATHOCTEN
N MaTeMaTNYeCKOW CTaTUCTUKN

10

ra

Tema 26. OCHOBbI TEOPVM BEPOSATHOCTE.
Knaccuyeckoe onpegeneHne BEPOSATHOCTU.
TeopeMbl CNOXEHMS N YMHOXEHMNS
BepOosAITHOCTEN. MoHATUA criyyaiiHoi
BEMNUUHBI N PYHKUMM pacnpepeneHns

Tema 27. OCHOBbI MaTEMATNYECKOM
cTatucTukn. CyLHOCTb BbIGOPOYHOrO
mMeToaa. 3afayn cTaTUCTUYECKOTO
OLiEHMBaAHMS

18

03

Wtoro B cemecTpe (Ha Kypce ans 3A0)

17

KoHcynbTaumm n npoMexyTodHas attectauus
(3k3ameH)

34

51

104

2,5

24,5

Bcero KoHTaKkTHasA pa6oTta n CP no
aucuyunnivHe

167,75

264,25

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBsoe npoektuposaHune y4ebHbIM N1aHoOM He npeycMOoTPeHo

5. ®OH/] OLIEHOYHbIX CPEACTB /151 MPOBE/EHNA MPOMEXYTOYHOWN ATTECTALMN
5.1 OnucaHue n0Ka3aTene|}i, KputepueB U CUCTemMbl OueHnBaHUA pe3y/ibTatoB 06y'~IEHVIF|

5.1.1 Noka3aTenu oueHMBaHUA

Kop HavmeHoBaHve oueHo4YHOoro
MokasaTesnin oueHnBaHNsa pe3yibTaToB 00y4YeHus
KOMMeTeHunn cpeacrtea
PackpbiBaeT MeToAbl MaTeMaTnyeckoro aHasinsa u MoAesIMpoBaHus.
PelaeT TMnoBble 3aauun, CBA3aHHbIe C OCHOBHbLIMUW pasgenamu hnsnkm
OriK-4 N XUMmnun,
HaxoauT KonnyecTBeHHble COOTHOLUEHMUA 419 peLleHns
npodeccroHasnbHbIX 3a4au.




5.1.2 Cuctema n Kputepumn oLeHuBaHus

KpuTepun oLeHMBaHUS chOpMMPOBAHHOCTY KOMMETEHL NI

LLikana ouyeHuBaHuA
YcTHOe cobecefoBaHune MucbMeHHasn paboTa

MonHbIi, ncyepnbiBatoLWmii OTBET, ABHO
[EMOHCTPUPYIOLLMIA r1y6oKoe NoHUMaHue
5 (0T/1M4HO) npegMmeTa 1 LWMPOKYH0 3pyanLnio B
oueHnBaeMoii obnacTtn. Kputnyeckuii,
OpUrMHasIbHBIN NOAX04 K MaTepuany.

OTBET NOJHbIA, OCHOBaHHbI Ha
npopaboTke Bcex 06a3aTesibHbIX

4 (xopoLuo) NCTOYHMKOB MHpopmaumn. Moaxog K
mMaTtepuasly OTBETCTBEHHbIN, HO
CTaHAapPTHbIA.

OTBET BOCNPOM3BOAUT B OCHOBHOM TOJIbKO
JIEKUMOHHbIE MaTepuasbl, 6e3

camocTosTe bHOl paboTbl €
pPEKOMEH0BaHHO MTepaTypo.
JleMoHCTpMpyeT NoHMMaHne npegmeTa B
uenom, 6e3 yrny6seHus B getanu.
MpUCYTCTBYIOT CYLLLECTBEHHbIE OLUMGKM U/
npo6esbl B 3HAHWSAX M0 HEKOTOPLIM TEMAM.

3 (ypoBNneTBopuTEsIbHO)

Hecnoco6HocTb 0TBETUTL Ha BONpoc 6e3
nomoLUy sk3ameHaTopa. HesHaHue

2 (Hey40BNETBOPUTE/ILHO) [ 3HAUYMTESIbHON YacTu NPUHLMNUasTLHO
BaXKHbIX 3/1EMEHTOB AUCLMMNNHbI.
MHOrouncneHHble rpybble OLMGKN.

[JeMOHCTpUPYET NOHMMaHWe npeaMeTa B

3auTeHo Lesnom, 6e3 yrny6neHus B AeTasu.

Hecnoco6HocTb 0TBETUTL HA BONpPOC 6e3
nomMoLLM 3K3aMeHaTopa. He3HaHue

He 3auTeHo 3HAUMTE/IbHOM YacTW NPUHLMUMUASIBHO
BaXXHbIX 3/1EMEHTOB ANCLUM/NHBI.
MHorouncneHHble rpybbie owmnobKu.

5.2 TnoBble KOHTPOJIbHbIE 3aflaHUsl U/ UHbIE MaTepuasibl, HE0GX0AUMbBIE A/S OLleHKN 3HAHUIA, YMEHUA,
HaBbIKOB U (UN1n) onbITa AeATeNbHOCTY
5.2.1 NepeyeHb KOHTPO/IbHbLIX BONPOCOB

Ne n/n | PopMyINPOBKM BOMPOCOB
Cemectp 1
1 Matpuupl 1 onpegenutenun. Onpegenexus. CoiicTBa. [eicTBus Hag matpyuuamu. PackpbiTve onpegenutenei
BTOPOro 1 TPETLErO NOPAAKOB.
2 CucTeMbl IMHENHBIX ypaBHeHWA. COBMECTHbIe U HECOBMECTHbIe cucTeMbl. Teopema KpoHekepa — Kanennu.

®opmysnbl Kpamepa.

CkanisipHoe, BEKTOPHOE M CMELLAHHOE NPOV3BeAeHUst BEKTOPOB. VX reoMeTpruueckoe npuioXeHusl.

Mpsimas Ha NNOCKOCTU. Buapl ypaBHEHWIT NPAMOIA.

MAockoCTb B NpOCTpaHCTBE. PasnnyHble BUABI YPaBHEHUS MIOCKOCTY

MpsiMasi B NpocTpaHcTBe. YpaBHEeHUs NPsIMOIA B NPOCTPaHCTBe.

Yron mMmexay NpsiMoit U NI0CKOCTbIO, YCIOBUSA UX NapaniesibHOCTU 1 NepneHanKyIsSpHOCTY

KpuBble BTOPOro nopsigka  (3/71Mnc, OKPYXXHOCTb, TMnep6ona, napabosa), X KaHoOHUYeCKne ypaBHeHusl,

3

4

5

6 Yron mMmexay niockocTsMU. YCNoBUS NapanieflsHoCTU U NepneHanKyNSpHOCTY NI0CKoCTel
7

8

9 o

CBOIiCTBA, YEPTEX.

10 Mpepnen dyHKumn. Teopembl 0 Npedenax. PackpbiTre HeonpeaeneHHOCTeW. 3aMeyaTesbHble NPeaerbl.

11 Mpowu3BogHas, ee onpeaeneHne, reoMeTPUYECKNA U MEXAHUYECKWIA CMbIC/TbI, NPaBWa BbIYNCIEHNS

12 MpounssoaHble 1 anddepeHumasnbl BbICLUNX NOPSAKOB

13 Teopembl Ponns u MlarpaHxa, nx reoMmeTpuyecknii CMbICAN

14 MpaBuna flonutans packpbiTUa HeonpeaeneHHocTel

BekTopbl B reOMeTpUYeckoit n koopamHaTHoli hopmax. OnpegeneHve. CoiicTBa. [eiicTBUA Haj, BEKTOpamu.




MpumeHeHNs NPOU3BOAHON 4N UCCNef0BaHNSA CBOMCTB (DYHKLMKN: BO3pacTaHue 1 ybbiBaHWe, TOUKU

15 3KCTPEMYMa, BbIMYKIOCTb M BOTHYTOCTb — ee rpadivka, Touku nepernba, acCMMnToThbl (BEPTUKA/IbHbIE W
HaK/1OHHbIE)

Cemectp 2

16 ®YHKLUN ABYX NepeMeHHbIX (onpegeneHue, npeaes, HeNPepbIBHOCTb, YaCTHbIE NPOU3BOAHbLIE)

17 SKCTPpeMyM OYHKLMN ABYX NEPEMEHHbIX (He06X0AMMOe 1 AOCTAaTOYHOE YC/I0BUS CYLLECTBOBAHNS 3KCTPEMYMa)

18 HeonpegeneHHsblii uHTErpas (onpeaenexHve, CBOMNCTBa, METOAbl BbIYNCIEHNS)

19 OnpegeneHHbIi MHTErpan (onpeaeneHune, CBOCTBA, Teopema o0 cpegHem). ®opmyna HeloToHa — JleiibHuua.

20 Hecob6cTBEHHbIE MHTErpasibl NePBOro U BTOporo pogos. OnpegeneHne. CXo4UMOCTb.

21 MpunoxeHus onpegeneHHoro nHTerpasna. BolumcneHvne nnowagaeii naockux uryp

22 KomnnekcHble uncna. Onpegenenve. eiicTBus Hag KOMMeKCHbIMK Yncnamu. ®opmyna Myaspa. Popmbl
3anMcu KOMMEeKCHOro yncna.

23 AndhdpepeHumnanbHble ypaBHEHUS NepBoro nops/Ka, Ux OCHOBHbIE BIAbI (c pasgensowmmMmcs n
pa3geneHHbIMY NepeMeHHbIMY, JIMHEHbIEe, OAHOPOAHbIE). O6Lee pelleHune v 3agada Kowwuu.

24 JInHeliHble gudbdepeHUmanbHble ypaBHEHMS BTOPOro Nopsigka ¢ NOCTOSHHBbIMK KoadhdmLmeHTamm

25 Uncnosble pagsl. Onpegenenne. CeoicTBa. Heo6xoayMblii MPU3HaK CXOAMMOCTHU.

26 Mpu3Haky CXoAMMOCTY 3HAKOMOIOXUTE bHbIX Y 3HAKOMEepPEeEMEHHbIX PSA0B, abCONIOTHAA CXOAMMOCTb.

27 ®yHKUMOHauTbHBIE pAabl. CTeneHHble pagbl. O6n1acTb cxogmmMmocTh. Teopema Abens. Pagnyc un nHrepsan
CXOAMMOCTH.

28 Psaabl Teinnopa n MaknopeHa

29 OnpeperneHne BEPOSTHOCTU. TEOPEMbI O BEPOSTHOCTU CYMMbI M NPOVU3BEAEHUS ABYX COOLITWIA

30 MoHATne BbIGOPKU. MeToAbl NOYyYeHUS BbIGOPOUHbLIX AaHHbIX. OCHOBbI CTATUCTUYECKOrO OLEHNBaHUSA

5.2.2 Tunosble TecTOBbLIE 3alaHUSA

Tunosble TEeCTOBbIE 3aaHna HaxoaAaTca B MpunoxeHun K gaHHomy P
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHusA (3agauu, Keiicbl)

TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3agaHuns (3adaun, Kelicbl) HaxoaaTcs B MNpunoxeHnn K gaHHomy P

5.3 MeToauueckue matepuasnbl, onpegensiolime npoueaypbl OLeHMBaHWUSA 3HaHUIA, yMeHwii, BnageHuii (HaBbIKOB
1 (UNK) NPaKTUYECKOro onbITa fesATeNIbHOCTH)

5.3.1 Ycnosusa gonycka o6yyarolierocsi K npomMexxyTouHoii arrectayuu 1 NnopsaoK NMMKBMAALNN akageMnyeckoii
3a/10/DKEHHOCTH

MpoBeaeHne NPOMEXYTOUHON aTTecTauuy pernamMeHTMpPOBaHo /I0KasIbHbIM HOPMAaTUBHBIM akToM CM6rYNT/A
«[MonoxeHne o0 NPoBeEeHUN TEKYLLLEro KOHTPOIS YCNeBaemMoCT U MPOMEXYTOYHON aTTecTaumm obyyaroLwmnxcs»

5.3.2 dopma npoBefeHNA MPOMEXYTOUHOW aTTecTayMu No AUCLMUNIJINHE

YcTHas + [MncbmeHHas KomnboTepHOE TecTpoBaHue NHas

5.3.3 OCOGEHHOCTU NPOBEAEHUA NPOMEXYTOUHO aTTecTayum nNo gucuunanHe

Ha nNoAroToBky otBoanTCA 45 — 60 MUHYT
Ha OTBeT Mo 6uneTy n fonoaHUTEe NbHble BONpockl 30 — 35 MUHYT
NCNo/sIb30BaHNe BCNOMOraTesibHoM nnTepaTypbl (CMPaBOYHUKOB, KOHCMEKTOB U TM.) HE NPeAyCMOTPEHO
He JonycKaeTcsl UCNOJb30BaHe TEXHUYECKUX CPeacTB CBA3M (MOBUbHbLIX TeNnedoHOB, NNaHLWeToB 1 T.N.)

1 Kakux 6bl TO HY BbIJT0 UCTOYHMKOB MHAPOPMaLMK. HapylumTensm AaHHOTo NpaBu/ia BbICTABASETCSA OLEHKa - «He

3a4yTeHo»

WU «HEYA0B/IETBOPUTENBHO».

6. YHEBHO-METOANYECKOE N NTH®OPMALMNOHHOE OBECMNEYEHVE ANCUNM/TNHDbI

6.1 YueGHasa nutepatypa

ABTOp 3arnasue | M3paTenscTeo | log w3pgaHua | Cchblika
6.1.1 OcHOBHas yuyebOHas nuteparypa
LWHapesa, I'. B. Bbicliasa marematmka - https://www.iprbooks
Mocksa: Ain M Ap Meguna 2023 hop.ru/132560.html
NnteuH, 4. B. Bbicliasa matemaTuka. CTaBponosb: https://www.iprbooks
INuHelinas anrebpa CTaBpOnosLCKi 2022 hop.ru/129574.html
rocyAapCTBEHHbIi
arpapHblil yHUBEpCUTET




AbpawmsH, A. B.

HenpepbiBHas matemaTuka:
Teopus 1 npakTuka.
HeonpepgeneHHble n
onpefeneHHble NHTerpassol,

PocToB-Ha-[oHy,
TaraHpor: N3patenbcTBO

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

HeCO6CTBEHHbIE UHTErpasbl, 2022
4NCNOBbIE PALBI, (YHKLMM tOxHoro cpeepasnbHoro
HECKOJ/IbKMX MepeMeHHbIX, yHuBepcuteTa
anddpepeHymansHble
ypaBHeHNs
6.1.2 flononHUTeNnbLHaA yue6Hasa nutepartypa
Hepo6osa C.9®., Marematuka. Cankr-NeTen6vor: http://publish.sutd.ru/
Konbuosa T.5. HeonpegeneHHslie n HCI:(III-ﬁl')II'IPI' ypr: 2023 tp_ext_inf_publish.ph
onpegenexHHble NHTerpasbl A p?id=2023124
LWHapesa, I'. B. Boiclwasa maremartumka Cumdeponosb: https://www.iprbooks
(nvHeliHasa anrebpa) YHVUBEPCUTET 3KOHOMUKU 2020 hop.ru/101397.html
1 ynpaBneHus
Konbuosa T.5., Martemartuka. CankT-MeTen6vor http://publish.sutd.ru/
Hepo6osa C.®. AHanMTnyeckas reomeTpus aCI‘I6reYI§IPI' ypr- 2023 tp_ext_inf_publish.ph
A p?id=2023123
MatBeeBa A.B., MaremaTtuka c n 6vDr- http://publish.sutd.ru/
Kpbinos A.B. aHKT-1 eTepbypr. 2022 tp_ext_inf_publish.ph

cnerynrtn

p?id=2022106

6.2 MepeuyeHb NpodeccCUoOHa/IbHbIX 6a3 AaHHbIX U MUHPOPMALMOHHO-CNPAaBOUYHbIX CUCTEM

1. TpeHaxep No BbICLLEN MaTeMaTrke [DNeKTPOHHbIN pecypc]. URL: http://e-math.ru
2. NIHhbopmaumoHHas cucteMa «EanHoe okHO gocTyna K 06pasoBaTesibHbIM pecypcam» [DNEeKTPOHHbI
pecypc]. URL: http://window.edu.ru

6.3 NepeyeHb NNLEH3NOHHOIO U CcBOGOAHO pacnpocTtpaHsaemMoro nporpaMmmMmHoro oGecneyeHus

MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHne MaTepuasibHO-TEXHUUYECKOI 6a3bl, HE06X0AMMOIi ANA OCyLLecTBNeHUA 06pa3oBaTesIbHOro
npouecca no guUcuUnInHe

AygunTopusi OcHaueHne

MynbTUMeanitHoe obopyaoBaHue, creunanm3npoBaHHas mebesb, Jocka
NekunoHHas y h PYA H P A
ayamTopus

YyebHasa aygutopms

CneunanusnpoBaHHas Mebesb, Aocka




MpunoxeHwue
pab6oueii nporpaMmMbl AUCLUMUNINHDI Marematuka

HaumeHosaHue OUCYUN/IuHb!

no HanpasneHuno nogrotosku: 04.05.01 dyHaameHTasibHasA 1 NpukiagHas XumMms
HavmeHoBaHwue Or (npoduns): Bce npodounnun

5.2.2 TunoBble TeCTOBbIE 3afaHunA

MpunoxeHue 1

[nunHa BekTopa a:6i-2j' paBHa:

1) 2410; 2)245; 3)8; 4)2+2

Ne n/n DopMyNNPOBKN TECTOBLIX 3a4aHWii
Cemectp 1
1 Tema 1. MaTtpuubl U onpeaenuTenu.
6 -3 0
Mpu kakom 3HaueHUnA onpegenutens |2 A-2 0|=0
0 0 1
1) 2; 2) 1; 3) 0,5; 40
2 Tema 1. MaTtpuubl 1 onpeaenutenu.
-1 2 1 -1
Ecrm A= n B= , To MaTpuua C=A-2B umeeT BUA;
0 -5) 3 2 Pt A
1)-3 4; 2)3-4; 3)-3 4; 4)-3
-6 -9 -6 -9 6 -9 -6
3 Tema 2. CUCTEMbI JINHEHbIX a/ireGpanyecknx ypaBHeHWUA.
. .1 2|-3
Ecnm (Xo;yo) - peLleHne cucTeMbl NIMHEHbIX YPaBHEHWI 3 9|5 ,TO  X,- Y, paBHO
1) -7,5; 2) 0,5 3)-0,5; 4) 75
4 Tema 3. BekTopbl.

5 Tema 4. Bektopbl. lpon3BegeHns BEKTOPOB.

[JaHbl BEKTOPbI a=|- 1,2- 4) w b= (2 ,-3, 0), TOrAa VX CKa/IsipHOE NPOU3BELEHNE PABHO:

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

6 Tema 4. Bektopbl. Mpon3BegeHnss BEKTOPOB.
Mpy KakoM 3HaYeHUNn m BEKTOPLI a= (4 ;m;- 8) u l_; = (_ 2;-4; 1) nepneHankynsapHbI?

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

7 Tema 5. MeTo KOOpAUHAT Ha N/IOCKOCTU

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

[JaHbl fBe Touku nnockoctn A (8; -6) n B (-2;4), Torga cepefnHa otpeska AB umeeT KoopAauHaThl:

8 Tema 6. NMpsaAMaa Ha NN1OCKOCTU

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

[aHo ypasHeHve npamoii Ha niockocTu: 3 x -2 y-1=0, Torga yrnosoii KoaththuLmeHT aToi NPAMON paBeH:

9 Tema 6. NMpsAMaa Ha NNOCKOCTU

. N . 1
YpaBHEHWEM NPAMOIA, NepreHanKyNsipHoi NpsMoi Y = 5 X-5, aBnsiercs




1) y=%x+5;2)y=-2x+5;3)y=-%x-3;4)y=2x-3

10

Tema 7. KpuBble BTOpOro nopsigka.

x+2f" |y-5F_,
1 8
Torga paccTosiHue mexay ee pokycamm paBHo:

1)6; 2)9: 3)3: 4)24/5

[aHo ypaBHeHVe rnep6osbl

11

Tema 8. MNOCKOCTb B NPOCTPaHCTBE
HopmarsibHbIi BekTop nockocTn x-2 y+5z-15=0 umeeT KoopanHaThi:
1) (1;,2;15);  2)(1;-2;5);  3) (-1;2;3); 4) (1,2;-15)

12

Tema 9. MNMpsimas B npocTpaHcTBe

X_y+5_1z-5

HanpaBnsoLmin BEKTOP NPSMOii T_ 3 _T UMeeT KoopAanHaThbl:

1) (1,5;-5); 2) (0;5;-5); 3) (1:-3;2);  4)(2;3)5)

13

Tema 10. BBegeHue B maTtemMaTMyeckuii aHanus
In(1+x]
x-1
1) (1;00);  2)[-00;1] U (1;00]; 3) [-1;1) U (1;0f 4)-1;1) U (1;00]

Haiitu o6nactb onpeaeneHunst PyHKuuu y =

14

Tema 10. BBegeHue B maTtemaTtuyeckuii aHanus

lim sin7 x
x-0 paBeH:
sin10x

1) 0,7, 2) -0,7; 3)0; 4)1

15

Tema 10. BBegeHue B maTemMaTMyeckuii aHanus
0603HauMB 0 — 6ECKOHEUYHO Masyl0 BENNUYUHY, o - GECKOHEUYHO 60/bLUYI0 BE/IMUMHY, C — KOHEYHYIO
o+C

0

1) 0; 2) oo; 3) C; 4) HeonpeneneHHocTb

HEeHYNEeBYI0 BE/MMYNHY, onpeaeinTb, YHemy paBHO COOTHOLLUEHUE!

16

Tema 11. Mpepen OyHKUMIA.

3’ +2x%- 25
lim ——
BblumcnTb npefen qyHkumii: X~ @14 +2x7 - 6x

1) 0; 2) oo; 3) -1/2; 4) HeonpeLeneHHoCTb

17

Tema 12. AuchepeHymanbHoe ncuncneHme PyHKLUM ogHON NepeMeHHOIA.
Mpov3soaHas yHKLUUN y= e"2+3 nmeeT BUA:

2
X" +3

e

1) xe* "’ 2) 2xe’ "’ 3) -2xe" 774 (x2+3

18

Tema 12. AuchpepeHymanbHoe ncumncneHme PyHKLUM ogHON NepeMeHHOIA.
MponssoaHas yHKUMN y = ln(l - xz) B TOUKe X=2 paBHa:

1) ¥%; 2) -3/4; 3) 4/3; 4) -4/3

19

Tema 12. AudhpepeHymanbHoe ncumcneHme PyHKLUn ogHo nepemMeHHOM.
y;X oT chyHKLMM =—; pasHa:
X

16/ x*; 2)-6/x"; 36x*; 4) -6x*

20

Tema 13. MpumeHeHue audpchepeHUUaNbLHOro UCHUCIEHUS




OyHKuma y=f ( x) onpeAeneHHa Ha NpomexyTke (-5;4). Ha puc. n3obpaxeH rpadmk pyHkUMn y = f (x)

v A

|1
—
F -
><'|

Torga To4ka MMHMMYMa Ha npomexyTke (-5;4)

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

CemecTp 2

21

Tema 14. ®YHKUMUN ABYX U HECKOJILKUX NepeMeHHbIX.
06 o Z= 1
nacTb onpegenerHvsa pyHkummn 4= —FF———
/9 X2 yz

1) xz-y229;2)x2+y2<9;3)x2+y229;4)x2-y2>9

22

Tema 14. PYHKUMUN ABYX U HECKOJILKUX NepeMeHHbIX.
Haiitn grad (z)dpyHKumm z=arctg ( X+ y) B Touke (0O; 0):
1) 2; 2) -2; 3)0; NH1

23

Tema 15. DKCTPEMYMbI (OYHKLMMN ABYX U HECKONIbKMX NepeMEHHBbIX.
HaliTv KPUTIYECKYI0 TOUKY (PYHKLMK z =2 Xy + X"+ y°.

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

24

Tema 16. HeonpegeneHHbIN UHTErpas U ero BblYUCEHME.

_x+8
MHOXeCTBO NepBoo6pasHbIX PyHKUUN f(x)— n
X

nveet BuAa:
1) x+In|x+1|+C; 2) x-71n|x+1|+C;

2
3) x+71In|x+1|+C; a) %+8x+c.

25

Tema 16. HeonpepgeneHHbIW UHTErpan U ero Bbi4UC/I€HME.

MHOXeCTBO NepBo06PasHbIX IYHKLMN f(x) =x nmeer Bug;

3
1 3/?+c, 2) %3/?+C, 3) %3/?+C, 4) -—=tC.

23

26

Tema 16. HeonpegeneHHbIN UHTErpaa U ero BblYUCEHME.

KakoB reoMeTpuyeckunii CMbIC OnpeaeneHHoro uHterpana ot doyHkuum y = f(x) B HTepBane [a,b] B

[eKkapToBOW cucTeme koopamuHaT?
1). AnviHa nuHunn y = f(x) B nHTepBavie [a,b];
2). Mnowagab hurypsl, orpaHnyeHHol nuHneit y = f(x) B nHTepsane [a,b];

3). CpegHee 3HauveHune pyHkummn y = f(X) B uHTEpBane [a,b];

4). MNMpounsBegeHne cpegHero 3HavyeHnsa yHKUUmM B MHTepBane [a,b] Ha gnvHy nHTepeana.

27

Tema 17. OCHOBHbIE KNacCbl MHTErpupyeMbiX DYHKLUIA.

MHOXecTBO NepBoo6pasHbIX PyHKUUN f(x) = sin2 3x




1) %-%sin3x+c; 2) %-ésin3x+c; 3) §+ésin3x+c; 4) sin’3x+C

28

Tema 17. OCHOBHbIE KNacCbl MHTErpUpyeMbIX PYHKLNIA.

Kakoli MHTerpas He BbIpaXaeTcs B 3/1IEMEHTAPHbIX (YHKLUSX?

1). fﬁdX; 2) fxe‘xzdx; 3)f e'xzdx; 4)_[ cos* 2 xdx

29

Tema 18. OnpegeneHHblii MHTerpan. Heco6CcTBEeHHbIE UHTErpabl.

Kakoii 13 npuBefeHHbIX HKE MHTErpasioB SABMSIETCA HECOOCTBEHHBIM, ecin PYHKUMS f(X) - HenpepbiBHA?

1). _a[f(x)dx 2) j'f(x)dx 3). [ f(x)dx 4).Tf(x)dx

30

Tema 18. OnpegeneHHblii MHTerpan. Heco6cTBeHHbIE UHTErpabl.

T Inx
UeMy paBeH UHTerpar f ——dx?
1

1) 1/8; 2) nHTerpasn pacxoguTcs; 3) 0; 42

31

Tema 19. MpunoxeHus onpeaeneHHOro UHTerpana.

Yemy paBHa nsowagb urypbl Ha pucyHke?

B D B

1).ff(x)dx 2).f(f(x)-(p(x))dx 3). i'f(x)dx-f(p(x)dx 4). Ef(x)dx-f(p(x)dx

A C A

32

Tema 20. Hucnosblie MHOXecTBa. MHOXeCTBO KOMMJ/IEKCHbIX Yucen

Mogy/ib KOMMNIeKCHOro uncna z=2-3[ paBeH:

V5, 2)13;  3)5  4)/13.

33

Tema 20. YucnoBble MHOXecTBa. MHOXXECTBO KOMIMJIEKCHbIX Ynucen
Ecm z,=1-1,z,=4+i,70 Z, " Z, pasHo:

1) 5+31i; 2) 5-3i;  3)3-i; 4) 3i

34

Tema 21. AudpchepeHuymnanbHblie ypaBHEHUS MepBOro nopsigka.

Kakoe 13 ypaBHEHWI1 He SiBNSieTCS AMddepeHLyasbHbIM YPaBHEHUEM C pa3aenoWyMIUCS NepeMEHHbIMA?

d \
) {3+ Ldv=sydy g l1x 9l

' | d
3) y +plx|-y=glx}; 4) 7y=ctgxdx

35

Tema 21. AudpchepeHumasibHble ypaBHEHUsl NepBoro nopsika.

d
O6wWwwii uHTerpan guddepeHLnaibHOro ypaBHeH s —); =xdx vmeet BUA:




1_x2 . 1_x2 . _x2 . 1_ 5
1)-==2-4C;2)=="-+C;3)y="-+C;4)-—=x’+C
y 2 y 2 2 y

36

Tema 22. AudpchepeHumnanibHble ypaBHEHUSI BTOPOro nopsiaka.

OundhchepeHumanbHbIM ypaBHEHMEM BTOPOTO NopsiaKa SBSETCS:

1)Y%'ftgx:x;2)4y”-3y':5ex; 3)4y -3y +2y=5e; 4)x*y*-2xy+1=0

37

Tema 23. JlnHelHble gucchepeHumanbHble ypaBHEHUA BTOPOro nopspka.
[JaHo andpepeHumanbHoe ypasHeHne y" - y' -6 y =0, Torga xapakrepucTtyeckoe ypaBHeHue 6yAeT UMeTb
BUA:

1)6k*-k-1=0; 2)k’+k+6=0; 3)k’+k-6=0;  4)k’-k-6=0

38

Tema 24. Yncnossble psagbl.

Kakoli n3 AaHHbIX pAAOB AB/IAETCA CXO4ALWLMMCA:

00 00

1 1 - 1 — on
1)25; 2)2. 55 3)25= 4)2.3
n=1 n=1 N n:1\/E n=1

39

Tema 24. Hucnossble psagbl.

N5 Kakoro 13 crefyowyx psaoB BEPHO YTBEPXKAEHNE: eCN lim u,=0 pAf AOCTOBEPHO CXOAUTCS:
n — oo

DARIED DRI

n=1

40

Tema 25 PyHKUMOHa/IbHbIE PAAbI

BbluMcuTb paguyc cxogammocTtu psgan ,

1) V2:2)2,3) (V2;+2);4) 2

41

Tema 26 3nemMeHTbI TEOPUMN BEPOATHOCTE
B kopobKe nexart 5 KpacHbIX 1 7 CUHMX LWapoB. Hayrag u3snekawoT ABa wapa 6e3 Bo3BpalleHus. Hangute
BEPOSAITHOCTb TOrO, UTO 06a Lwapa 6yayT KpacHbIMU.

1) 25/144 2)10/66 3) 10/132 4)5/12

42

Tema 27. OCHOBbI MaTeEMaTUUYECKOI CTAaTUCTUKN.

UTO Ha3bIBaKT reHepasibHON COBOKYNHOCTbIO B CTATUCTUYECKOM MCCef0BaHNN?
1) COBOKYMNHOCTb BCEX BO3MOXHbIX 3HAYEHWIT CrydaliHol Be/IMUMHBbI

2) COBOKYNHOCTb 3/1EMEHTOB, M0 KOTOPbIM MPOBOAWTCS UCCNef0BaHue

3) COBOKYNHOCTb C/ly4yaiiHO 0TOGPaHHbIX 3/1IEMEHTOB U3 06LLEN rpynnbl

4) COBOKYMHOCTb BO3MOXHbIX OLUMGOK N3MEpEHWi




MpunoxeHue2
paboueii NporpamMmMbl AUCLUMNHDI MaTtematuka

HaumeHosaHue aUCuUHﬂUHbI

no HanpasneHuto noarotoskn: 04.05.01 dyHaameHTasibHadA U NpUKIagHas XuMns
HanmeHoBaHwue Or1 (npodmns): Bce Nnpodonnun

5.2.3 TunoBble NPaKTMKO-OPUEHTUPOBaHHbIe 3agaHus (3agauu, keiicbl)

Ne n/n YCNoBUSi TUMOBbIX NPaKTUKO-0PMEHTUPOBAHHBIX 3aAaHuii (3a4ad, Keicos)

Cewmectp 1

1 Tema 1. MaTpuubl 1 onpegenuTenu.
[JaHbl ABe MaTpuLpl AZ(é i) " B:('ll i’)

Tpebyetcs Haiitn C=A -B-2A.

2 Tema 2. CuCTeMbl JINHEMHbIX aJireGpanyecknux ypaBHEeHUA.

Cuctema TPEX NUHENHbIX YpaBHEHWI C TPEMS HEUM3BECTHBLIMU X1, X2, X3 3afaHa paclUMpPeEHHO MaTpuLen

1 2 14
3 -5 3|1}
2 7 -1|8

TpebyeTcs: 1)  3anucaTtb CUCTEMY B KAHOHUYECKON chopme (B BUAE CUCTEMbI yPaBHEHWI),
2) HallTn pelLeHne 3To CMCTEMbl METOAO0M MOJTHOTO UCK/THYEHNS,

3) peLlwmThb 3Ty Xe cuctemy no popmynam Kpamepa.

3 Tema 3. BeKTOpbl.

[JaHbl BepLIMHbI  Npamuapbl A(6,7,13); B(2,4,6); C(4,7,12); Q(6,16,24), MPUYEM TOUKM
A, B, C - BepLlMHbI eé 0CHOBaHuUS.

CpeactsaMun BEKTOPHOI anrebpbl HalTK:

1) BEKTOpPbI C HA4Ya/10M B TOUKE B U KOHL,OM B OCTa/lbHbIX BEPLUMHAX NUpamMugbl;

2) J/IMHY U HanpaBnsioLme KOcuHycbl Bektopa BC;

4 Tema 4. BekTopbl. lMpousBefeHnst BEKTOPOB

JaHbl BEPLUMHbI  MUpamuabl A(6,7,13); B(2,4,6); C(4,7,12); Q(6,16,24), MPUYEM TOUKN
A, B, C - BepLMHbI eé 0OCHOBaHuA.

CpeacTBamMun BEKTOPHOW anrebpbl HaiiTu:

1) ckanspHoe npoussegeHne sektopoe BC n  BQ;

2) yron ¢ mexay peépamm BC n B—Q;

3) BekTopHoe npousseaeHme Bektopos BC u  BA;

4) naowasb OCHOBaHWS! MMpaMugbl;

5) 06bEM Npamnapl.

5 Tema 5. MeToa KOOpAMHAT Ha MNJIOCKOCTU
Tpeyronbhuk ABC 3anaH ceoumm sepumHammn: A (5,7 ):B(8,4)C(3,-3).

Halitn gnivHy BbicOTbl h, NpoBeaéHHO 13 BepLnHbI C.

6 Tema 6. NMpsAmas Ha N1OCKOCTW.

Tpeyronbhuk ABC 3anaH ceoumm sepumHammn: A (5,7 ):B(8,4)C(3,-3).
Halitn: 1) ypaBHeHuMe cTopoHbl BC (B OTpe3kax Ha ocsix),

2) ypaBHeHWe CTOPOHbI BA (B 06LLEM BUAE),

3) yron @ mexay ctopoHamu BC u BA,

4) ypaBHeHue megnaHbl BM (c yrnioBbIM KO3(ULNEHTOM),

5) ypaBHeHue BbiCOTbl AK (C yrnoBbIM KO3(hULNEHTOM),

6) ypaBHeHMe npsmMoit L, npoxoasuiein yepes Touky C || BA,




Tema 7. KpuBble BTOPOro nopsiaka.

Yka3aTb Tvn KpVIBOVI BTOPOro nopsAnka, HaliTn ee napamMmeTpsbl, caenatb YepTex:

16 9

Tema 8. M10CKOCTb B NPOCTPaHCcTBE

Nanbl ueTbipe Toukn: A(2,4,6); B(4,7,12);C(6,8,13); D(4,4,8).
Havitu:

1) ypasHeHve nnockoctn (ABC);

2) yron [3 mexay npsimoii (AD) n nnockocTsio (ABC);

3)  ypaBHeHue npamMoii (L), npoxogsileii yepes ( -)D 1 nnm. (ABD);
4) yron y mexay nnockocteio (ABC) v nnockocteio (ABD);

5) ypaBHeHue nnockoctu (Q), npoxoasieli L|epe3(~) C || N/I0CKOCTU (ABD)

Tema 9. NMpaman B npocTpaHCTBE

[aHbl yeTbIpe TOUKM: A(2,4,6);B(4,7,12),’C(6,8,13);D(4,4,8).
Haiitu:

1) ypasHeHwe npsimoit (AB) B kKaHOHMYecKoi thopMme;

2) ypaBHeHue npsimoii (R), npoxogsweii uepes Touky D napannensHo (AB);

A

3) Tynoityron a mexay npsameivu (AB) n (AD), T.e. O{:(AB AD)

10

Tema 10. BBegeHue B maTtemMaTUU4eCcKuii aHanus.

log,(x-1)
x-3

Haiitn obnactb onpeaeneHns oyHkunu y =

11

Tema 11. Mpepen pyHKUnii

Bbluncnutb npeanensl, He No/b3YACh NpaBU/1IOM Nonutans:

lim x>+ 3" lim 3x*-1 lim x*-x-6 lim cos 3 x-cos 4 x

1) x-1 : 2) x- ;3) x=-2 ; 4) x-0
Vx+8 5x°+2x x*+7x+10 xsin3x

12

Tema 11. Mpepgen cyHKUNii

HaiiTn Toukn paspbiBa oyHKUMKW. MOCTPOUTL YEepTEX.
X, x<-2

Y=i4-x*, -2<x<0.
4-x, x>0

13

Tema 12. AudcpepeHumnanbHoe ucuncrieHne (yHKLMN ogHO NepemMeHHOIA.

Monb3ysick hopmynammn anddepeHLMpPoOBaHNS, HATX NPOMU3BOAHbLIE CEeAYOLWMX OYHKLNIA;

1)y:ﬂ;2).y=4cos3x;3).y=e”@;4)y:x2 V1-x.
1-sinx

14

Tema 13. NMpumeHeHue gudhepeHUManbLHOro CHUCTIEHUS.

Halitu npepesbl, UICNOML3YA Npasuso Jlonutans:

lim 1+4x-x* lim 1-cos2x
1. X - : 2. x-0 :

x+3x°+2x* 1-cos3x

lim Insinx ) "
3. x40 : 4. hm(x+1)e _

Insin5 x

X - 00

15

Tema 13. MpumeHeHue anudchepeHUManIbLHOro UCUUCEHUS.




HainT nHTepBasibl MOHOTOHHOCTU 1 3KCTPEMYMbI CRYHKLUN y= x3- 3 XZ -9x-12

16 Tema 13. NMpumeHeHue audhepeHUManbLHOro CHUCTIEHUS.

HaiiTn Hanbonbllee n HaumeHbLLee 3HaYeHne PYHKLMM y= x3 -3 xz_ 9x+35 Ha oTpeske

[-4; 4].

Cewmectp 2

17 Tema 14. PYHKUMUN ABYX U HECKOJIbLKUX NEepPeMEeHHbIX.

Z=ln£. Jokasartk, 4To 0z x+ﬂ'y=0

y ax oy
18 Tema 14. PYHKLUMUN ABYX U HECKOJILKUX NepeMeHHbIX.
Haiitn gradu v du Touke My(1; l;-1), ecm [ =0 M. u=Z—2+xz.
ol 2 0 y

19 Tema 15. AKkcTpemMyM (PYHKLMN HECKOJIbKUX NEePeMEeHHbIX.

HaiTtn akcTpeMymbl pyHKUMN 7z =2 x -2 y- x2 - yz_
20 Tema 15. 3kcTpemyM (PYHKLMN HECKOJIbKUX NepeMeHHbIX.

HainTn Hanbonbllee n HauMeHbLLee 3HaYeHUs PYHKUMN  z = x°+2 y2 +1 B 3aMkHyTOIn obnactu,

orpaHuyeHHon ocsimm 0x, Oy m npsiMoin x+y=3.
21 Tema 16. HeonpegeneHHbIV MHTErpasl U ero BbIYUC/IEHME.

BbluncnnTb UHTErpas: f (x4+ex)dx
22 Tema 17. OCHOBHbIE Knaccbl MHTErpupyeMbix hyHKUuii

arCt X
Bblumcuts: 1. f g(z)dx; Z.I(x+1)exdx; 3. f 2x+3 dx.
1+x x*+3x-10
23 Tema 18. OnpegeneHHbli UHTerpan. Heco6CTBEeHHbIE UHTErpaibl.
2
BbluncnnTb f In x dx
1

24 Tema 19. NMpunoxeHus onpeaeneHHOro UHTerpana.

Bbluncnutb nnowans urypbl, orpaHU4eHHO NMMHUSIMU

y=(x-17n y=5-x"
25 Tema 21. AuchbchepeHumnanbHblie ypaBHEHUSA NePBOro nopsagka.

HaiiTy 06Lmii nHTerpan ypaBHenust  ydx +(1 + Xz) dy=0.
26 Tema 21. AndpchepeHumasibHbIe ypaBHEHUS NEPBOro nopsigka.

Halitn pelueHne ypaBHeHus: y' - % Y =X y[oBneTBopsoWee HavaslbHbIM YC/I0BUAM y|X:1= 2

27 Tema 22. incpchepeHymanibHble ypaBHEHUA BTOPOro NopsAgka.

HaiiTn YacTHOe peLleHre ypaBHeHWs (1 + xz) y -2x y =0, YA0BNETBOPSIOILEE HAYANLHBIM YC/IOBUSIM

Y|x:1 = =1L
28 Tema 23. JluHeliHble audrchepeHunanibHble ypaBHEHUSA BTOPOro nopsigka.

HaliTu yacTHoe pelleHne ypaBHEHNWS, YI0BIETBOPSOLLEE YKa3aHHbIM Hauya/lbHbIM YCIOBUSIM:

y -5y +4y=0, yl4=5,y| =8
29 Tema 23. JlnHeliHble gudchepeHumanbHble ypaBHEHUA BTOPOro nopsjka.

HaiiTu o6liee pelieHne ypaBHeHus y” -3 y' +2y= (34 -12 X] e’
30 Tema 24. Yucnossble pagbl.




WccneposaTb CXOAMMOCTb paga =

n=1 N 1
31 Tema 24. Yucnossble pagbl.
- qIn(n+2 aqIn(n+2
Wccneposatb cxoAMMOCTb psaja Z (- 1]“ ! [ J = In3 - In4 +.. +(- )" 1(‘—)+
vt n+2 3 4 n+2
32 Tema 25. PyHKUMOHa/IbHbIE PAAbI
HaliTn nHtepsan n pagmyc cxoaMmmocTu psaga Z ; x"= l X+ l x*+ i X+ .+ ; x"+..
~ nln+2)° 3~ 8" 15 nin+2|
33 Tema 25. dyHKUMOHaNNbHbIE pPAAbI
- e-xz
PasnoxunTsb B pAg yHKUMO Y = >
34 Tema 26. dneMeHTbl TEOpUM BEPOATHOCTE
BepoaTHOCTM nonagaHust B Lenb Npy CTpensbe NepBoro 1 BTOPOro OpyAnili COOTBETCTBEHHO paBHbl: p; = 0,7;
p. = 0,8. Hai'Tn BepoATHOCTbL NonagaHus npy ogHoM 3asne (M3 06oux opyanii) XoTa 6bl OAHUM N3 OPYANIA.
35 Tema 27. OCHOBbI MaTeMaTMUY€eCKOW CTaTUCTUKU

[ns umetowelicst BbIGOPKN 3HAYEHWIT X; CnyYyaiiHol BenimumHbl X 12, 15, 14, 10, 18, 21, 17, 13, 16, 15, 19,
14, 22, 18, 20 - HaiTX TOYEYHbIE HECMELLIEHHbIE OLEHKM HEM3BECTHbIX MATEMATUYECKOr0 OXUAAHNS U

ancnepcun
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