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Pabo4yas nporpamma gUCUUNMHBI COCTaBEHa B COOTBETCTBUU C (hefepanbHbIM roCyAapCTBEHHbIM 06pa3oBaTeNbHbIM
CTaHOapToOM BbicLLero obpasoBaHus no Hanpaenexnuto nogrotoskn 09.03.02 MHdopmaUMOHHbIE CUCTEMBI U TEXHONOIUN,
yTBEPXOEHHBIM NpukaszoM MuHncTepcTBa obpasoBaHust n Haykm Poccuinckon Pegepauum ot 19.09.2017 r. Ne 926

CoctaButensb (1):

KaHaMaaT husmMKko-maTeMaTmyeckmx Hayk, [JoueHT PanHuumk CseTnaHa
EBreHbeBHa

Ot kadenpbl cocTaBUTENS: YKnxapesa AneHa

3asegytowni Kadpeapon BbICLLEN MaTemMaTukm 7] ApkagbeBHa

NHOpMaTUKN

Ot BbINycKatoLleln kadeapsbi: [opuHa EneHa

3aBegytowmin kadeapon BrnagumupoBHa

MeToaunyeckuin otaen:




1 BBEOAEHUE K PABOYEW MPOrPAMME AUCLIUIMJIUHbI

1.1 Uenb aucumnnuHbl: CdopmupoBaTb komneTeHumn obydatowieroca B obnactu nuHenHon anrebpbl,
aHanuMTUYeckon reoMeTpun, a Takke B 0Onactm MaTeMaTU4ecKoro aHanu3a, TEOpUM BEpPOSITHOCTU WU CTaTUCTUKW.
CdopmmpoBaTb HaBbIKM MOCTPOEHWUSI U MPUMEHEHWUS] MOAENEN, BO3HMKAIOLMNX B UHXEHEPHOW MPaKTUKE U NpoBeaeHus
pac4eToB Mo TakMM MOLESIAM.

1.2 3apaum gUCLUUNNVHDI:

CdopmumpoBatb 0a30Bbli HAaboOp 3HaHWA B FNMHENHOW anrebpe M MaTemMaTU4eckoM aHanuse, Teopuu
BEPOSITHOCTM 1 MaTEMaTUYECKOW CTaTUCTUKE.

Pa3BuTb normyeckoe 1 anropuTMMYEeCcKoe MbllLNeHNne 0byYaroLLmMXCs;

BbipaboTaTb nepBuYHble HaBbIKM MaTeMaTU4YeCKOro MccrnenoBaHMsi MPUKNagHbIX 3a4ay C UCMONb30BaHUEM
annaparta anrebpbl 1 reomeTpun (NOCTPOEHME MOLENM TEXHMYECKOro MnpoLecca WNu SBMEHUsI U pelleHne 3agaun
mMaTemMaTu4eckumMmn Metogamm);

MpepoctaBnth 0By4YalOLWMMCS BO3MOXHOCTU AN (DOPMMPOBaAHUS HAaBLIKOB B PELUEHUMU MaTeEMATUYECKUX W
nccrefoBaTenbCkMX 3adady C OOBEAEHMEM peLUeHUss OO0 MpUeMnemMoro pesynbtaTa (dopMynbl, 4ucrna, rpadwmka,
Ka4yeCTBEHHbIEe BbIBOAbI).

1.3 Tpe6oBaHusA Kk NpeaBapuUTeNbHON NOAroTOBKe 06y4aloLerocs:

MpepBapuTenbHas NOAroToBKa NpegnonaraeT co3gaHne OCHOBbI AN OPMUPOBAHUSA KOMNETEHLMI, YKa3aHHbIX
B M. 2, NPU U3Y4YEHUN OUCLUMIINH:

OucumnnuHa 6asmpyeTcst Ha KoMNeTeHUMsX, CDOPMUPOBaHHBIX Ha NpeablayLlem ypoBHe obpasoBaHus

2 KOMMNETEHUMN OBYYAIOLWEIoCs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNIIUHBI

OlMK-1: Cnoco6eH NpMMeHATb ecTeCTBEHHOHaY4Hble U 06LenHXXeHepHble 3HaHUA, MeToAbl MaTeMaTU4YeCKoro
aHanusa u MogenMpoBaHUsl, TEOPETUYECKOro U 3KCMepUMeHTaNbLHOro nccriegoBaHus B npodeccuoHansHomn
neATernbLHOCTY;

3HaTb: OCHOBHbIE MOHATUS U CTpormne ookasartesbCcTBa (baKTOB OCHOBHbIX pa3fernoB Kypca MmaTteMaTtn4eckoro aHanmsa
YmeTb: Pewatb CTaHOapTHble I'IpO('beCCVIOHaJ'IbeIe 3agayun ¢ npyuMeHeHnemMm maTemMaTn4eckoro aHanmsa

BnapeTtb: HaBbikamn matemaTnyeckoro nccnegoBaHus 00 bLEKTOB I'IpOCbeCCVIOHaﬂbHOl;I OeATeNnbHOCTU.

OlK-8: CnocobeH NpMMeHsATbL MaTemMaTUYeCKue Moaenu, MeToabl U cpeacTBa NPOeKTUPOBaHUA
MH(OPMALIMOHHBLIX U aBTOMAaTU3UPOBAHHbIX CUCTEM.

3HaTtb: MeToabl MaTeMaTU4ECKOro aHanmaa, TEeopun BEpOATHOCTU U MaTemMaTU4EeCKON CTaTUCTUKK

YmeThb: anIMeHFlTb MaTemMaTunyeckme MeToabl Npu NpoeKTUpoBaHUn I/IH(bOpMaLI,VIOHHbIX 1N aBTOMaTU3NPOBAHHbIX

CcucTem.

Bnapetb: Hasbikamu NMPUMEeHEeHnA MatemMaTuvyecknx MeToaoB npu  peleHun ﬂpO(beCCI/IOHaJ'IbeIX 3agad C
ncnonb3oBaHMem VIH(*)OpMaLI,VIOHHbIX TEXHONornmn

3 PE3YJIbTATbI OBYYEHUA NO AUCLUUNNUHE

KoHTakTHasa
paboTta

MHHoBaL. dopma
CP
dopMbl TekyLlero
3aHATUA | KOHTpOrs

HavnmeHoBaHue u coaepxxaHue pasgernos,

TEM U y4eOBHbIX 3aHATUI Nek. Mp. (4achb)

(vachbl) | (vacel)

Cewmectp
(kypc ansa 3A0)

Paspgen 1. JluHeHas n BekTopHas anrebpa

Tema 1. BekTopa, MaTpuubl, 5 7 8 mn

Tema 2. PelweHne cuctem JnMHENHbIX 6 8 9

ypaBHEHUN

Tema 3. Teopusi BEKTOPHbIX MPOCTPAHCTB.

NnHenHas 3aBMCUMOCTb, NMHerHas

HE3aBUCUMOCTb, 0asuc, KOOpAWHATbI. 4 6 9 K

JluHenHble onepaTopbl M WX MaTpuyHas
dopma. CnekTpanbHbIN aHann3 maTpuL.

Tema 4. BbuvnuHenHble ©n KBagpaTU4HbIE
dopmbl. MpuBeaeHne kBagpaTUYHbLIX

dopM Kk KaHoHuMYeckomy Buay. CkansipHoe 4 6 6
N BEKTOPHOE Npoun3BeaeHME.

Pasgen 2. AHanntndeckas reomeTpus

Tema 5. Cuctemsbl KoopavHaT B ABYMEPHOM 3 4 9

N TPEXMEPHOM NPOCTPaHCTBAX.
Tema 6. NMpsimasa Ha NIOCKOCTH. 4 6 9 nn

Tema 7. [Tlpamas M nNNOCKoCTb B
TPEXMEPHOM NPOCTPaHCTBE.




Tema 8. KpuBble BTOpOro mnopsgka Ha
NNOCKOCTW.

nn

Wtoro B cemecTpe (Ha kypce ansa 3A0)

34

51

68

KoHcynbTaumm n npoMexyTodHas
aTTecTauuns (Ok3ameH)

24,5

Pasgen 3. OcHoBbl auddepeHumansHoro
ncuyncneHuns

Tema 9. lpegenbl U WX BblMUCIEHKE.
3amevaTernbHble npegensl.
HenpepbIBHOCTb (OYHKLINIA.

Tema 10. MponssogHas, ee
reomeTpuyeckue n dusnyeckune

nn

Tema 11. WccnepoBaHue dyHKUMA C
NMOMOLLIbIO andbdepeHumansHoro
NCYUCNEHUS.

Paspen 4. OcHoBbl MHTEerpanbHoro
ncuymncneHuns

Tema 12. lNepBoobpasHas.

OnpegeneHne ©n  OCHOBHble CBOWCTBA.
WHTerpmpoBaHne no 4vactaM W 3aMmeHa
nepemMeHHbIX. WHTerpmpoBaHune
paunoHanbHbIX PYHKUMNA. OcHoBHblE
Knaccbl UHTErpupyemMbix yHKUUN.

12

Tema 13. OnpegeneHHbIn nHTerpan.
OnpegeneHne ©n  OCHOBHble CBOWCTBA.
dopmyna HbtoToHa-llenbHuua.
WHTerpmpoBaHne no 4actaM W 3aMmeHa
nepemMeHHbIX. "eomeTpunyeckme,
MexaHU4Yeckme U usn4eckne NpuoXeHus
onpeaeneHHbIX WHTEerparos.
MpubnNuxKeHHoe BbIYUCIIEHWE WHTErpanos:
dopmyna Tpaneunin, dopmyna CumncoHa.
HecobcTBeHHbIE WHTErpansl " nx
BblYMCIIEHNME.

10

nn

Wtoro B cemectpe (Ha kypce anga 3A0)

KoHcynbTaumm 1 npoMexyToyHas atTectaums
(Ok3ameH)

34

34

49

2,5

24,5

Pasgen 5. ®yHKLMN HECKONBKNX NEPEMEHHbIX

Tema 14. OuddepeHumanbHoe ucHMUCEHNE
YHKUUIN HECKONbKUX NepemMeHHbIX. YacTHble
NpPOu3BOAHbIE, nepsbIn MOMHbIN
andpdbepeHumnan, rpaguMeHT, npoussBogHas no
HanpasneHuio. Boicwimne NPOn3BOAHbIE.
Heobxogumoe w  pgocrtatodHoe  ycrioBue
noKarnbHoro 3KCTpemMyma. 3apava Ha
rnodanbHbIN MAakCUMYM Y MUHUMYM.

Tema 15. [1BONHON N NOBTOPHbIE MHTErpansl.
Onpepenenue " OCHOBHble  CBOWCTBA.
BblumcneHne [OBOWHBLIX WHTerpanoB. 3ameHa
NnepeMeHHbIX B OBOWNHOM WHTerpane.
"eomeTpuyeckue, MexaHuyeckune n
usnyeckue NPUNOXeHnst OBOVIHbIX
WHTerpanos.

KpuBonuHerHble  uvHTerpansl  nNepsBoro U
BTOporo pogda. OnpegeneHne, OCHOBHblE
CBOWCTBA, Bbl4UCNEHUE.

Paspgen 6. Teopusa psgos

Tema 16. Yucnosble psadbl, OCHOBHblEe
onpeneneHus. Teopus NONOXUTENbHbIX
psOoB:  MNpu3Hakm  cpaBHeHus, Kowwn wu
Hanambepa. 3HakonepemeHHble  psAabl,
npusHak JlenbHuua.

nn

nn




Tema 17. OyHKUMOHanbHblE psadbl, obnacTb
cxogumoctn.  CTeneHHble  pagbl,  paguyc
CXOOUMOCTM CTENEHHOIo psaa.

Psp ®dypbe: OCHOBHbIE ONpeaeneHusl.

Pasgen 7. OnemeHTbl Teopum
anddepeHymnanbHbIX ypaBHEHUN

Tema 18. OObIKHOBEHHbIE
anddepeHunanbHble  ypaBHEHUA  MEepPBOro
nopsigka.

OnpegeneHne, OCHOBHbIE CBOWCTBa,
reomeTpuyeckass  umHTepnpetauus. OOwee
pelweHune, peweHne 3agayn Kowwm (HayanbHowm
3afjayun). ypaBHEHUs C pasgensooLmmmncs
nepemMeHHbIMU, NMHeNHble ypaBHEHUS,
O[HOPOAHbIE YpaBHEHWS K MNpPUMBOOSALLUMECH K
HUM, YpaBHEHMS B NOMHbIX AMddepeHLnanax.

Tema 19. OObIKHOBEHHbIE
anddepeHunanbHble  ypaBHEHMST  BbICLLMX
nopsgkoB. OcHoBHble onpegeneHusd. Obwee
pelleHune, peweHne 3agayun Kowwm (HadansHon
3agaumn). JlnHenHole anddepeHumnanbHble
ypaBHeHUS BTOpOro nopsiaka. Basuc
npocTpaHcTBa peLueHunn. JInHenHble
anddepeHumnanbHble  ypaBHEHUS  BTOPOro
nopsigka C MOCTOSIHHBIMUK - KO3bduLMEHTaMu
(ogHOpPOAHbIE M HEOOHOPOAHbIE).

WNtoro B cemecTpe (Ha kypce anst 3A0)

KoHcynbTaumm n npoMexyTodHas aTTectaums
(OKk3ameH)

nn

34

34

49

2,5

24,5

Pasgen 8. OcHoOBbI TEOPUM BEPOSATHOCTH

Tema 20. lMNpegmeT Teopun BEPOATHOCTMW.
OcCHOBHbIE NONoXeHns Teopun
BEPOSATHOCTU. ONEMEHTbI KOMOWHATOPUKK
(nepecTaHoOBKM, pa3MeLLeHns, CoveTaHus).
MpOCTpaHCTBO  3MEMEHTApPHbIX  COOLITUA.
OCHOBHbIE aKCUOMbI TEOPUU BEPOATHOCTW.
YpHoBass cxema. OCHOBHble TeOpeTUKo-
BEPOSATHOCTHbIE (PYHKUNKN U NX CBONCTBA.

12

15

Tema 21. OCHOBHble XapakTepUCTUKN
cnyyarHon BenuuuHbl. Pacnpepenenus
cny4ariHon BEJTMYNHBbI. MpepenbHble
TEOpPEMbl TEOPUN BEPOSATHOCTM, 3aKOHBbI
OOonbLUMX YMcen.

10

23

mn

Pasgen 9. MaTtemaTtuyeckasa ctaTucTmka

Tema 22. OcHOBHble 3aga4M U MOHATUSA
MaTcTaTUCTUKN. BbiGopka n cnocobbl ee
3agaHus. pynnupoBaHne BbIOOPKN,
rmcTorpaMmma u nosiMroH 4acTtoT. ToyeyHoe
N WHTEpBamnbHOE OLEHMBAHME OCHOBHbIX
XapaKkTePUCTUK.

OueHka  pyHKUMM  pacnpefeneHns u
NMIOTHOCTU pacnpeaeneHus.

10

13

14

nn

Tema 23. MeTog MOMEHTOB M MeETO4
MaKcMManbHOro npaesgonofooms npwm
nocTpoeHnn oueHok. [lpoBepka runoTes.
KoppensaunoHHbIin aHanms. MeTon
HaUMEHbLUMX KBaApaToB W OOHOMEpHas
perpeccus.

10

16

16

Utoro B cemecTpe (Ha kypce ansa 3A0)

34

51

68

KoHcynbTauum n npoMexyTovHas
aTTectaums (Ok3ameH)

2,5

24,5

Bcero koHTakTHasa paborta n CP no
OUCUUNIKHe

316

332




4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOG npoekTnpoBaHune y‘-le6HbIM nrnaHom He npeayCcMoOTpeHo

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasareneun, KPUTEPUEB U CUCTEMbI OLLEHUBaHUSA pe3ysibTaToOB O0y4eHus
5.1.1 NMokasaTenun oueHUBaHUA

Kopn
KoMneTeHuummn

lMokasaTtenu oueHnBaHUs pe3ynbTaToB oby4eHus

HammeHoBaHMe OLeHOYHOro
cpencTea

OlK-1

[aeT onpeneneHne OCHOBHbIX MOHATUN U TEOPEM JTMHENHOoW anrebpbl
MW pas3genoB MaTeMaTtuyeckoro aHanmsa — guddepeHumansHoro u
WHTEerpanbHOro ucuucnenus, auddepeHunancHblXx YpaBHEHUN; a
Takke BOCMNPOU3BOOUT UX AOKa3aTeNnbCTBa, NO3BOMSOLWNE YCTAHOBUTD
B3aMMOCBS3b MeXgy MaTtematuyeckumyn obbekTtamm u CBOWCTBaAMMU
3TNX 06bEKTOB

PelaeT TMnoBLle 3agayn Mo OCHOBHbLIM pasgenamMm Kypca, NpUMeHsst
MaTemaTuyeckue MeToabl U1 MOAENMW.

CamocTtosiTenbHo paboTaeT cC
HeobxooumMon Ons  pelleHust
Tabnuuamm 1 cnpaBoOYHUKaMM
CTpouT maTtemaTmyeckyto Modenb paccMaTtpmBaeMon 3agaym; Belbopa
acbdekTMBHOrO cnocoba pelleHMs 3ajaunm M cogepKaTerlbHoWm
MHTEepnpeTaumm NoNyYeHHbIX pe3ynbTaToB

MaTemMaTuyeckon
npuKknagHbIX —3agaud,

nuTepaTypoun,
nosnb3yeTcs

Bonpochl ans
cobecenoBaHus
MpaKTMKO-OpUEHTUPOBAHHOE
3agaHve (3agava)

YCTHOrO

Orl1K-8

Manaraet meTtogbl MateMaTU4eCKOro aHanusa U nMHenHown anrebpbl
ONs NPoeKTMpoBaHMsa MHPOPMaLNOHHBLIX CUCTEM

PelaeT Bo3HMKaOLWME MaTeMaTUYECKne 3adadu.

MpumeHsieT MaTtemaTudeckme MeToAbl npu peLueHnn
npodeccnoHarnbHbIX 3afad C UCNofb30BaHMEM UHPOPMaLIMOHHbBIX
TeXHONnornm

Bonpocbl ans
cobecenoBaHus
[MpakTnko-opueHTUpoBaHHoOe
3agaHue (3agada)

YCTHOrO

5.1.2 Cuctema un KpMTEPUM OLLIEHMBaAHUA

LWWkana oueHnBaHns

KpuTepun oLeHMBaHUA CPOPMMPOBAHHOCTU KOMNETEHLIMIA

YcTHOe cobecenoBaHue

MncbmeHHas paboTta

5 (oTnnyHo)

MonHbIN, ncYyepnbiBaOWMN OTBET, $SIBHO
OEMOHCTPUPYIOLWMIA TNyOOKoe NOHMMaHune
npegMeTa W LIMPOKYKD  3pyouumio B
oLeHBaeMoWn obnactu, yMeHue
ncrnonb3oBaTb TEOpeTUYECKME 3HaHUSA ONns
peLLeHNst NPaKTUYEeCKMX 3a4au.

4 (xopoLuo)

OTBeT MOMHbIN 7] npaBuWIIbHbIN,
OCHOBaHHbIN ~ Ha  npopaboTke  Bcex
obsa3aTenbHbIX UCTOYHUKOB MHOPMaLUK.
Moaxod K matepuany OTBETCTBEHHbIN, HO
JonylieHbl B OTBeTax HeCyLeCTBEHHbIE
OLUMOKM, KOTOPbIE YCTPAHSOTCHA TOMbKO B
pe3ynbTaTe cobecenoBaHms

3 (yooBneTBoOpuUTENbHO)

OTtBeT OEeMOHCTpupyeT noHnmaHue
npeameTa B LEeNIOM Mpu HenorsHbIX, crnabo
apryMeHTUpOBaHHbIX oTBeTax.
MpucyTcTBYIOT rpyOble  HETOYHOCTM B
oTBeTax, npobenbl B 3HaHWSX MO
HEKOTOPbIM Temam, CYLLECTBEHHbIE
OLUMOBKM, KOTOpblE MOFYT OblTb HalgeHbl U
YacTUYHO  yCTpaHeHbl B pesynbTaTe
cobecenoBaHus

2 (HeyOoBnNEeTBOPUTESbHO)

3HaYUTENbHOM yactu
NPUHUUNNANBLHO BaXXHbIX 3MNEMEHTOB
OVUCUMMIUHBI. MHorouncneHHble
CYLLECTBEHHblEe OLWKMBKN. HenoHumaHne
3agaHHoro BOMnpoca. MNonbiTka
CNUCbIBAHUS, MCNONb30BaHUSA
HepaspeLlUeHHbIX TeXHUYECKMX YCTPONCTB
UM NONb30OBaHUSA MOACKA3KOW OpYyroro
yenoseka (BHE 3aBUCMMOCTHU oT
YCMNELLUHOCTWN TaKoW MOMbITKW).

Hes3HnaHne




5.2 TunoBble KOHTPOJNbHbIE 3aA4aHUA UNU UHbIe MaTepuarbl, HeO6XoAMMbIe ANl OLeHKN 3HAHUNA, YMEeHUN,
HaBbIKOB U (MNK) ONbITa AeATENIbHOCTH
5.2.1 Nepe4yeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | dopMynMpoBKM BOMPOCOB

Cemectp 1

KomnnekcHble uncna. Anrebpaudeckas cpopma.

KomnnekcHble 4yncna. TpuroHomeTpudeckas popma.

Onpegenutenu 2-ro n 3-ro nopsgkoB. PelieHne cuctem NMHENHbIX YpaBHEHUI U3 ABYX U TPEX YPaBHEHUN.

Onpegenutenu n-ro nopsigka. Nx anemeHtapHble cBorcTBa. Cnocobbl BbIYMCIEHMS.

JInnenHble cuctemsbl n-ro nopsiaka. MNMpasuno Kpamepa.

MaTtpuubl, X BUObI U oNepauun Hag HUMKU (CIIOXKeHNe, YMHOXEHNEe, YMHOXEHNE Ha YMCTIOo U1
TPaHCMOHNPOBaHME ).

O6paTtHas maTpuua.

PelueHre NMHeNHbIX CUCTEM N-To nopsiika B MaTpuU4HOM Buae ( B TepMUHax obpaTHoW MaTpuLbl ).

O[N] O |[Olh|WIN]|F

JInnenHas 3aBncnmocTb ( HE3aBUCUMOCTL ) CTONOLOB MaTpuubl. PaHr maTpuubl.

10 Teopema 0 6a3nMCHOM MUHOpE.

11 MeToab! BbIYMCIEHNSI paHra MaTpuLbl U HaxXoXaeHusa 6a3ncHOro MMHopa.

12 JInnenHble cucTtembl ypaBHeHMn obuiero Buaa. Mx anemeHTapHble npeobpasoBaHusa. Metop Maycca.
13 OpHopoaHble cucTeMbl ypaBHEHUn. PaHr MaTpuLpbl U CyLLEeCTBOBaHWE HETPUBUASIbHOTO peLleHUs.
14 CTtpykTypa obLiero peLleHs OAHOPOAHON CUCTEMbI YPABHEHW.

15 HeopgHopoaHble cnuctemMsl ypaBHeHui obuero Buga. Teopema KpoHekepa-Kanennw.

16 BekTopHoe npoctpaHcTBo. Onepauun Hag BeKTopamu.

17 MoanpocTtpaHcTea. JIHenHble 0605104KN.

18 CBA3b Mexay pasnuyHbiMu 6asmcamu.

19 Mpeobpa3oBaHne koopanHaT Npu 3ameHe Gasuca.

20 EBknnaoBo npoctpaHcTBo. OPpTOHOPMUPOBAHHLIN Gasuc.

21  |BekTopHOe npou3BefeHue, CMeLLlaHHOe NPou3BeaeHNe BEKTOPOB.

22 |NInHum BTOpPOro nopsika Ha NIOCKOCTK.

23 Mpsimaa Ha NNOCKOCTMW.

24 dnnunc, ero AMPeKTPUCHI.

25 MMnepbona, ee AnpeKkTpuUChHl.

26 Mapabona.

27  |YpaBHeHUs KpMBbLIX BTOPOro nopsifka B NOSSIPHbLIX koopauHaTax.

28  |KoopauHaTbl B TpEXMEPHOM MPOCTPaHCTBe.

29 lMnockocTb B MpoOCTpaHCTBE.

30 Mpsimas B npocTpaHCcTBe.

31 B3anmHoe pacnonoxeHue npsiMor 1 NIIOCKOCTU B MPOCTPaHCTBE

32 [MoBepxHOCTM BTOPOro nopsiaka.

Cemectp 2

33 MocneposaTtensHocTK, MNMpeaen nocnegosaTensHOCTU. ApndmeTrka npegenos.

34 |_|pVI3HaKI/I cyuleCcTBoBaHuA npegena nocrnenoBaTtesibHOCTU.

35 BeckoHeuHo Marnbie n 6eckoHevHO GornbLune NOCneaoBaTENbHOCTMY.

36 Mpegen dyHKkunMK, apudmeTrka Npeaenos.

37 ®dyHKuMK, HenpepbiBHbIE B TOYKe. Knaccudukauns paspbiBoB.

38 3amevaTternbHble npeaenbl, YNCro e.

39 CBoWcTBa HenpepbIBHbIX (PYHKLUWIA, TEOpeMa 0 MakCumyme.

40 lMpounsBoaHas, ee reoMeTpUYECKUn 1 mandeckuin cmbicn. TexHuka guddepeHunpoBaHus.

lMpoun3BoaHble OT anemMeHTapHbIX OYHKLUMIA, OT CIIOXKHOW 1 0BpaTHOM OYHKUNIA, OT PYHKLUUIA, 3a4aHHbIX
napaMmeTpu4ecku.

41

MepBbI AMddepeHuman, ero reomeTpnyecknin cmeicr. MiisapnaHTHocTb agnddepeHumana. lNpumeHeHue

42
avddepeHLmana B YUCTNIEHHbIX 3adaqax.

43  |MpownssogHble 1 anddepeHumansl BbICLIMX NOPSAKOB.

44 Teopembl ®epma u Ponns.

45 Teopembl JlarpaHxa n Kowwn.

46 MpaBwuno Jlonutans.




47 Teopema Tennopa.
48 MOHOTOHHOCTb (PYHKLMM 1 3HAK ee NPOM3BOAHOMN. BbINyKNOCTb (PyHKLMN 1 3HAK BTOPOW NPOM3BOAHON. TOYKM
nepernba
49 Heobxoaymoe 1 JoCTaToqHOE YCIOBUS NIOKaNbHOro MakcuMyma ( MUHUMyMa ).
50 3agaun o rmobanbHOM U1 NOKanbHOM Makcumyme ( MUHUMYyME ).
51 AcumMnTOoTbl PyHKUMK. [MOCTpoeHue rpadnkoB 1 nccriegoBaHne OyHKUNNA.
52 MNepBoobpasHas. OnpegeneHne 1 OCHOBHLIE CBOMCTBA NepBoobpasHoi. Tabnuua oCHOBHbLIX NepBO0OpasHbIX.
53 3ameHa nepeMeHHOW, MHTErpMpoBaHNe Mo 4YacTam B NepBOoOpasHON.
54 MonuHoMbI, paunoHanbHble PYHKLUK, pasnoXeHne pauuoHanbHON yHKLUMY Ha NpocTenllne paumoHanbHble
PYHKLMN.
55 WHTerpansl OT paumoHanbHbIX QYHKUNIA
56 UHTerpansl oT doyHKLUUIA, COAepXaLlnx nppaumoHanbHOCTH
57 WHTerpupoBaHne TpUroHoMeTpruyeckux yHKUNn
58 OnpepaeneHHbit nHTerpan. Onpegenenne, OCHOBHbIE CBONCTBA.
59 WHTerpan kak pyHKLmMa BepxHero npegena. HenpepbiBHOCTb. PopMyna HetoToHa-JlenbHuua.
60 3ameHa NnepeMeHHON U MHTErpupoBaHUE Mo YacTsiM B ONpeaeneHHOM UHTerpane
61 Hecob6cTBeHHble HTerparnbl nepeoro poaa. MNpusHakM cxoguMocTy.
62 Hecob6cTBeHHble MHTerparsbl BToporo poga. MNpusHakm cxogumocTy.
63 HecobcTBeHHbIE MHTErpanbl BTOPOro poaa. lNpusHaku cxogumocTu.
64 OnuHa kpuBon u nnowage nnockon durypel. O6bem Ten BpaLleHus.
Cemectp 3
65 ®YHKLMN HECKOMbKMX NepeMeHHbIX, obLwune onpepenexHus. HenpepblBHOCTb.
66 YacTHble npon3BofHble. MepBbivi nonHbI AnddepeHumnan. Ero nHBapuaHTHOCTb.
67 |OnddepeHunpoBaHne CNOXHOW OYHKLUUN, HEABHOW OYHKLINN.
68 "pagneHT 1 NpousBoaHas No HanpasreHUO PYHKUUN 2 NepeMEHHbIX.
69 YacTHble nponsBoAHble U AvddepeHumansl BbiCLUMX Nopsagkos, dopmyna Tennopa.
70  |NokanbHbIA MakCMMyM (MMHUMYM) OYHKUUW OBYX NepeMeHHbIX. Heobxoanmble ycnosus.
71 |JdocTtaToyHble YCNOBUS NIOKanbHOro Makcumyma (MUHMMyMa) OyHKUMN OBYX NEePEeMEHHbIX.
72 "mobanbHbIN MakcuMyM (MUHUMYM) OYHKLMU OBYX NepeMeHHbIX. Cxema pelueHns 3agaydu.
73  |OBownHou nHTerpan. OnpegeneHne, OCHOBHbIE CBONCTBA.
74 lMoBTOPHBIN MHTerpan yHKUMK ABYX NnepeMeHHbIX. OnpeaeneHve, OCHOBHbIE CBOWCTBA.
75 CBs3b ABOWHOIO 1 NMOBTOPHOIO UHTErParios.
76 3amMeHa nepeMeHHON B JBONHOM MHTErpare.
77 KpuBonuHenHbit uHterpan 1 poga. OnpegeneHune, OCHOBHbIE CBOMCTBA.
78 KpvBonuHenHbI MHTerpan 2 poga. OnpegeneHme, OCHOBHbIE CBOWCTBA.
79 dopmyna NpuHa 1 ee cneacTeus.
80 MpunoxeHna 4BONHOMO U KPUBOSMHENHbBIX UHTErpanos
81 Yucnosble psAabl: OCHOBHbIE onpeaeneHus, CXoanuMocTb, kputepun Kowwn.
82 MonoxuTensHble psabl. [prusHakn cpaBHEHWUS.
83 MpuaHak Koww u npusHak Janambepa.
84 MHTerpanbHbIi NpU3Hak CXoauMOCTU MOSOXUTENBHOro pAaa.
85 Psabl ¢ BeLWeCTBEHHBIMM YrieHaMu. YCNoBHas 1 abconioTHas CX0aAMMOCTb.
86 3Hakouepeaytowmecs psgbl. MpusHak cxogumocTu JlenbHuua.
87 ®yHKUMOHanbHbIe psdbl. CXOAMMOCTb, paBHOMEPHas CXOAUMOCTb.
88 CrteneHHble psagbl. Teopema Abens.
89 O6nacTb Cx0QUMOCTHM CTENEHHOrO psifa. Pagnyc cxogmMmMocTu.
90 Teopema 0 paBHOMEPHOW CXOAMMOCTU CTENEHHOro psaa.
91 CBoWicTBa CyMMbl CTEMNEHHOrO psiia, MOYNEHHOe UHTerpMpoBaHne 1 auddepeHumpoBaHme.
92 Psn Terinopa. Teopema 06 ycrnosumn cxoanmocTtu psiga Tennopa.
93 Pagbl Tennopa gns exp(x), sin(x), cos(x).
94 TpuroHomeTpuyeckasa cuctema OyHKUUN.
95 Psaabl ®ypbe. Teopema o cxogumocTtu psga dypoe.
96 Pag ®ypbe ons YeTHbIX U HeyeTHbIX yHKUMA. Pag dypbe ons nepmognyeckmx yHKUUN.
97 Psan ®ypbe B akCnoHeHumarnsHon dopme.




98 OLY nepsoro nopsaaka. O6Lume onpeaeneHns, reoMeTpU4ecKoe MCTONKOBaHMe.

99 Teopema o paspelumnmocty 3agaum Kowmn ana O1Y nepsoro nopsaka.

100 |OLY c pasgensowmmmca nepemeHHbiMn. OgHopoaHbie OLY 1 NpuBOASALWMECS K HUM.

101 |YpaBHeHus B NOnHbIX guddepeHumanax un nuHerHsle O1Y neporo nopsigka.

102 |OLY sTtoporo nopsigka. Obwme onpegenenus. Teopema o 3agade Ko,

103 |OY BsToporo nopsaka, 4OnyCKalLlme NOCTPOeHUs obLLero peleHns.

104 |JlnHenHble ogHopoaHble OLY BTOpOro nopsiaka.

105 |JlnuHeliHble HeogHopoaHble OLY BTOpOro nopsiaka.

106 |InHenHble ogHopoaHble OLY BTOpOro nopsigka ¢ NOCTOAHHbIMY KO3dbduLMeHTamMu.

107 |JlnHenHble HeogHopoaHble OL1Y BTOpOro nopsigka ¢ NOCTOSHHbIMU KO3 drUMEHTaMN.

108 |Teopwus konebaTenbHOro KOHTypa.

Cewmectp 4
109 OCHOBHbIE MOHSATUS TEOPUN BEPOATHOCTH.
110 YcnoBHble BEpPOSATHOCTU. BepoaTHOCTb cnoxHbIX cobbiTuin. dopmyna bareca.
111 PacnpegeneHue cnyvyanHon Benu4imHbl. HenpepbiBHbIN U AUCKPETHLIN Criydau.
112 BuHomMmunanbHoe pacnpegenenune. PacnpegeneHue lNyaccoHa.
113 OpHomepHoe HopMaribHoe pacnpegeneHue.
114 OCHOBHbIE XapaKTEPUCTUKN CITy4anHON BENTUYMHBI.
115 KoBapuauus 1 koadduumeHT koppenauuun.
116 |lMpegenbHble TeOpeMbl TEOPUY BEPOATHOCTU. 3aKOHbI BonbLUMX YUcen.
117 OCHOBHbIe 334341 U NOHATUS MaATCTaTUCTUKM.
118 Bbibopka u cnocobbl ee 3agaHus.
119 To4veyHoe 1 HTepBanbHOE OLEHNBaHNE OCHOBHbIX XapaKTePUCTUK.
120 CBsA3b Mexay OLWMOKON BbIGOPKN, PUCKOM U 06 EMOM BbIOOPKM.
121 OueHka byHKUMM pacnpeneneHust U NNOTHOCTU pacnpeneneHusl.
122 MeTog MOMEHTOB MpW NOCTPOEHUN OLLEHOK.
123 MeToa makcMmarnbHOro npaBgonofo6us Npy NOCTPOEHMMU OLEHOK
124 MpoBepka runotes. OCHOBHbIE MOHATUS.
125 [Nemma HerimaHa-lMupcoHa. PelieHne npocton napameTpu4eckon rmnoTessbl
126 Kputepun cornacus MNMupcoHa.

127 |KoppenaumoHHbin aHanua. OCHOBHbIE NMOHATHUS.

128 MapHasa koppenauus.

129 |OnucaHune nuHenHon perpeccum nNo BbiGOpKe.

130 [MeToa HaMMeHbLUMX KBaApaToOB M OQHOMEPHAasi perpeccus.

5.2.2 TunoBble TeCTOBbIE 3afaHnA

He npegycmoTpeHbl
5.2.3 TunoBble NPaKTUKO-OpUeHTUPOBaHHbIE 3aAaHus (3apayn, Kemchbl)




1. BbluMcnntb 3agaHHbIv onpegenuTens 2-msa cnocobamm.

2. PewwnTb 3a4aHHYI0 CUCTEMY NMMHENHBIX anrebpanyeckmx ypaBHEHMWI 1 BbINOMHUTL NPOBEPKY.

a) metogom Kpamepa;

b) metogom Naycca;

C) MaTpPUYHBLIM METOOOM.

3. O6paTnTb 3a4aHHY0 MaTPULY U BbINONHUTL NPOBEPKY

a) MeToA0M 3rieMeHTapHbIX NpeobpasoBaHuii;

b) meTogom coto3HoON MaTpuLbl.

4. OnpenennTb paHr 3agaHHON MaTpuLbl.

5. Bbluucnntb 3agaHHble npegensl

6. Hantu Toukn paspbiBa 3agaHHOM YHKLMM (ECNIM OHW €CTh) U YKa3aTb XapakTep paspbiB

7. BbluMcnuTb Npou3BOAHble 3a4aHHON DYHKUUN

8. PackpbITb HeonpedeneHHOCTb no npasunam Jlonutans.

9. Beiumcnutb andpdepeHuman dyHKUUN.

10. HaiiTi 3agaHHble HeonpeaeneHHble MHTerpanbl

11. BblumcnuTb 3agaHHbIN OnpeaeneHHbli nHTerpan

12. BblumcnnTb HECOBCTBEHHBIV MHTErpan UM yCTaHOBUTb €ro pacxognumocCTb.

13. Hantu yacTHble Npon3BoAHbIE NEPBOro U BTOPOro nopsaka Ansa 3agaHHbIX QyHKLUMNA.

14. Hantun cTaumoHapHble TOYKM 3a0aHHOM OYHKUMN ABYX NEPEMEHHbIX U ONpeaenuTb NX XxapakTep.

15. BbluMcnnTb 3aaHHbIV NOBTOPHbLIN MHTErparn.

16. BblumMcnnTb 3a4aHHbIV ABONHOW MHTEerparn.

17. Hantu obee pewweHne 3agaHHoro anddepeHumansHoro ypaBsHeHus 1-ro nopsigka.

18. Hantu peweHue 3agaun Kowwm gnsa saagaHHoro guddpepeHumnansHoro ypasHeHns 1-ro nopsgka.

19. Hantu obuiee peweHne 3agaHHoro anddepeHumansHOro ypaBHeH s 2-ro nopsigka.

20. Hantu nHtepBanbHoe pacnpegeneHve 3agaHHon Bbl6OpKu

21. MNocTpouTb rMCTOrpaMMy YacToOT U OTHOCUTENbHBIX YacTOT ANsi 3aAaHHOM BbIBOPKN.

22. Hantu Toue4Hoe pacnpegeneHve BblOOpKN 3agaHHON BbIGOPKM.

23. Hantu amnmnpuyeckyto yHKUMIO pacnpeaeneHns n NnocTpouTb ee rpaduk Ans 3agaHHon BeIGopKn

24. HaTn ToYeYHble OLEeHKM MaTeMaTUyYeCcKoro OXuaaHns 1 gucnepcuun, cpegHekBagpaTuiHOro OTKNOHEHNUS M
NcnpasfeHHOW ANCNepcun.

25. MNMpoBepuTb rMNoTe3y 0 cpeaHem Ans 3agaHHoN BbIGOPKM.

5.3 MeToanyeckne maTepuansi, onpeaensiowmne npoueaypbl oLeHUBaHWUsS 3HaHUWA, YMEHUIW, BNafAeHUi (HaBbIKOB
M (MNKn) NpaKkTMYeCKOro onbiTa AeATENbHOCTH)

5.3.1 YcnoBusa gonycka o6y4atoLierocsi K NpoMexyTo4yHOM aTTecTauMm U NOpsaAoK NUKBUAALUUN aKafeMUYecKomn
3a/J0/KEHHOCTHN

MpoBegeHne NPOMEXYTOYHOW aTTecTauun perfnameHTMpoBaHO foKalbHbIM HOpMaTuMBHbIM aktom CMGIMYMNTA
«[MonoxeHne o NpoBeAEHNM TEKYLLLEro KOHTPOISA YCNEBAaEMOCTH U NMPOMEXYTOYHOM aTTecTaumm obyyatoLwmxca»

5.3.2 dopma npoBefeHUs NPOMEXYTOYHOM aTTecTaunm No AUCUUnInHe

YcTHad X MucbMeHHada KomnbloTepHoe TecTupoBaHue WNHas

5.3.3 Oco6eHHOCTU NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AMCLUUNInHe

|-|pI/l nposegeHnn sak3amMeHa BpemMd, oTBoAMMOE Ha NoAroToBKY K OTBETY, COCTaB/IAE€T He 6onee 40 MUH.
CoobueHune pe3ynbTaTtoB 06yqarou.1emy0ﬂ npon3BognTCA HeENocpeacTBEHHO Mocsie YCTHOro oTBeTa.

6. YHEBHO-METOOANWYECKOE U MUHOOPMALIMOHHOE OBECNEYEHUE OUCLUUNIUHBI
6.1 YyebOHasa nutepatypa

ABTOp 3arnasue | N3pnatenscrtso | 'of n3gaHua | Ccbinka
6.1.1 OcHoBHas y4yeb6Hasa nuTepaTtypa
Kasakos A. A. |AHannTuyeckas reomeTpus. http://publish.sutd.ru/
YKuxapesa A. A. Y.1 Cnoe.: crneryntg, 2016 tp_ext_inf_publish.ph
p?id=20169015
MBaHoBa, C. A. MaTemaTnyeckuin aHanms Kemeposo: KemepoBsckuii http://www.iprbooksh
TEXHOSOrMYECKNIN 2014 0p.ru/61290.html

WHCTUTYT nuwiesom
NPOMBbILUNIEHHOCTU

HwukoHoBa, I. A.,|OnddepeHumnansHoe KasaHb: KazaHckui http://www.iprbooksh
HwukoHoBa, H. B. ncuymcneHne (OyHKUMn ogHoM HauuoHanbHbIN 0p.ru/79286.html
M HECKOMbKUX NepeMeHHbIX uccrnegoBaTernbCkumn 2016
TEXHOSTOrMYECKNN
yHUBEPCUTET
LLnnosa, 3. B.,|Teopua BeposiTHOCTEN M http://www.iprbooksh

LWwrnos, O. U. mMaTemaTunyeckas ctatuctuka | Capartos: An Nu Ap Bykc 2015 0p.ru/33863.html




yxos., B. A., KoTos,
I. A., KotoBa, O. B.

Kypc Bbicwen matemaTuku. B
2-x Tomax. T.II

MakeeBka: [JoHbacckas
HalMOoHanbHasa akagemust

http://www.iprbooksh
0p.ru/99383.html

2020
CTpouTEnbCTBa U
apxutektypbl, 36C ACB
yxos., B. A., Kotos,|Kypc Bbiclien matematuku. B . http://www.iprbooksh
. A., KotoBa, O. B. 2-x Tomax. T.| Makeeska: [lonbacckas 0p.ru/99382.html
HauMOoHanbHasa akagemus 2020
CTpouTenbCcTBa 1
apxutektypbl, 36C ACB
6.1.2 lononHuTenbHas y4yebHas nutepaTtypa
Mapaxosckuin, A. C.,[Matematuyeckun  aHanus.[ Craspononb: CeBepo- http://www.iprbooksh
Benaw, A. H. MHTerpanbHoe ncumcneHne KaBkasckum 2015 0p.ru/62846.html
degepanbHbIn
YHUBEPCUTET
3aBbsnos O.I.,|Teopus BeposATHOCTEW MU http://ibooks.ru/readi
MoanoseTtHas HO.B. MaTemaTuyeckas ctaTtucTuka . . ng.php?
c npumeHeHnem Excel wu Mocksa: TMpometei 2018 short=1&productid=3
Maxima 59702
CepnyHoB E. B.,|MatemaTuka. C60pHUMK 3aaau http://publish.sutd.ru/
CepnyHoBa E. A. no TeopUN BEPOSITHOCTEN Cne.: creryntq 2016 tp_ext_inf_publish.ph
p?id=3582
Konnawes, B. H.|Y4yebHble 3aHATUA no| BopoHex: BopoHexckui http://www.iprbooksh
CenesHesa, H. A. BbiCLLlEW  MaTemaTuke B rocyapCTBeHHbIN op.ru/55037.html
aKTMBHbIX U WHTEPaKTUBHbIX apXUTEKTYpHO- 2015
dopmax CTPOUTENbHbIN
yHuBepcuteT, O6C ACB
CeaHugse, H. B, |OuddepeHunansHoe CankTt-lNeTepbypr: CaHkT- http://www.iprbooksh
AxyHuna, I, B. ncuucneHune B cnyyae MeTepbyprekui op.ru/49955.html
dYHKLMN OAHOW NepeMeHHON rocyapCTBEHHbIN 2015
APXUTEKTYPHO-
CTPOUTENbHbIV
yHuBepcuteT, O5C ACB
3yboBa, n. K.,|OcHoBBI  MaTemaTuyeckoro ObeHBYDI ODEHE . http://www.iprbooksh
Ocrtpas, 0. B.,|ananunsa (mopynb PEHOYpT: LIpeHOyprekimn op.ru/78806.html
AHundeposa, JI. M.,|«HeonpegeneHHbIn rocyAapCTBeHHbIN 2017
Paccoxa, E. H. WHTEerpan») yHusepcutet, 36C ACB

6.2 MNMepe4yeHb NnpoceccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM

OneKTpoHHO-6MbnmoTeyvHasa cuctema IPRbooks [OnekTpoHHbIf pecypc]. URL: http://www.iprbookshop.ru/
MHdopmaumoHHasa cuctema «EgmMHoe okHO JocTyna k obpasoBaTtenbHbIM pecypcaMm. Pasgen. NHdopmatuka m
NMHOPMaLMOHHbIE TEXHOMNOMMMY» [ONekTpoHHbIN pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.75.6
PedepaTtnBHasi n cnpaBoyHasi 6a3a OaHHbIX peLeH3VMpyemMon nuTepaTypbl Scopus [SneKTpOHHbIN pecypc).
URL: https://www.scopus.com

6.3 Mepe4yeHb NULEH3MOHHOIO U CBO6OAHO pacnpoCcTpaHAeMOro NporpaMmMHoOro oéecnevyeHus
Microsoft Windows

MicrosoftOfficeProfessional

MATLAB

NHTepHeT-TpeHaxepbl B cdpepe obpasoBaHus

6.4 OnucaHue MaTepuanbHO-TeXHMYECKOM 6a3bl, HeO6X0AMMOW ANA OCyLleCTBNIeHUs o6pa3oBaTeNibHOro
npouecca no AUCUUNIIMHe

AyouTtopus OcHalleHne

MynbTumeguiiHoe o6opyaoBaHue, cneumannanpoBaHHas Mebenb, Aocka
JlekumoHHas y A pyA H P A
ayautopus

YyebHas ayautopust

CneuunanuanpoBaHHasa mebernb, 1ocka
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