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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb ancumnnuHbl: 3aknagka matemaTmyeckoro oyHoameHTa Kak CpefcTBa U3yYeHUsi OKpYXKatoLwero mMmpa
ONS YCNELHOro 0CBOEHUS ANCLMMNIIMH €CTECTBEHHOHAYYHOro M NPOdeCCMOHANbHOIO LIMKIOB.
1.2 3apgaum gUCLUMUNIIUHBI:

. NpuBUTME W pasBUTUE MATEMaTUYECKOrO MbILLEHUS,
. BOCMUTaHWE JOCTaTOYHO BbICOKOV MaTeMaTU4ecKol KymnbTypbl,
. 0CBOeHMe 0b6y4aeMbIMU MaATEMATUYECKUX METOAOB M OCHOB MaTEMaTUYECKOrO MOAENMPOBaHMSI.

1.3 Tpe6boBaHMA K NpeABapUTENbLHOW NOAroToBKe OOy4aloLerocs:

MpeaBapuTenbHas NoaroToBka npegnonaraeT co3gaHne OCHOBbI ANt dOPMMPOBaAHUSA KOMMETEHUMIA, YKa3aHHbIX
B N. 2, NPY U3YHYEHUN OUCUUMNIINH:
OucunnnuHa 6asupyeTcsa Ha KoMneTeHLMaX, COOPMUPOBaHHbLIX Ha NpeabiayLlemM ypoBHE 06pa3oBaHus.

2 KOMMNETEHUWU OBYYAIOLLETOCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA OUCLUUNIUHDbI

OlNK-1: Cnocob6eH NpUMeHATb ecCTeCTBEHHOHaY4YHble U OO enHXXeHepHble 3HaHUA, MeTOAbl MaTeMaTU4ecKoro
aHanusa v MoAenupoBaHusi, TEOPETUYECKOro U 3KCNepruMeHTanbHOro uccrneaoBaHus B npodeccroHanbHoOn
OeATenbHOCTU

3HaTb: OCHOBbI MaTeMaTUKN.

YmeTb: pewaTtb CTaHgapTHbIe I'IpO(beCCVIOHaJ'IbeIe 3agadyu Cc npumMeHeHmemMm MmetoaoB mateMaTtun4eckoro aHanmaa.

BnapeTb: HaBbikaMu MatemMaTu4yeCcKoro nccregoBaHns 00BbeKToB I'IpO(*)eCCMOHaJ'IbHOVI OeATenbHOCTU.

OlNK-8: Cnoco6eH NpuMeHATb MaTeMaTuyYeckme Mogenu, MeToabl U CpeacTBa NPOEKTUPOBaAHUSA
MH(OPMaLIMOHHbLIX U aBTOMaTU3UPOBaHHbIX CUCTEM

3HaTb: MeToabl MaTeMaTUYEeCKOro aHanuaa, TEeopun BEpOATHOCTUN U MaTemMaTU4YeCKON CTaTUCTUKN

Ymetb: NPUMEHATb MaTeMaTU4eCKMe MeTodbl Npu NpoeKkTnpoBaHUn MH(bOpMaU,VIOHHbIX N aBTOMaTU3NpPoOBaHHbIX CUCTEM.

Bnagetb: HaBblkamu NpUMEeHeHna MatTemMaTu4eckux MeToAoB nNpu  pelleHun I'IpOCbeCCMOHaJ'IbeIX 3ajad4y C
MCNONb30BaHNEM MHGAOPMALMOHHbBIX TEXHOIOMUMA.




3 COOAEPXAHUE OANCLUMITIUHbI

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

KoHTakTHas
paboTta

Jlek.
(4acel)

Mp.
(yackr)

CP
(4acnl)

dopma
TeKyLero
KOHTpOns

Pasgen 1. JluHenHas anrebpa

Tema 1. SnemeHTbl NMHenHon anredpsbl.
Onpegenutenn, AenWCTBMA C MaTpuuamy, BEKTOPHOE
NPOCTPAHCTBO, CUCTEMBI MIMHENHBLIX YPaBHEHUN.

Tema 2. BekTopbl B TPEXMEPHOM MPOCTPAHCTBE.

Bektopbl:  TpexmepHOoe  BEKTOpHOE  MpPOCTPaHCTBO,
JNIMHENHbIE onepaumm ¢ BeKTopamMu, OPTOHOPMUPOBAHHbIN
6asuc, ckansipHoe, BEKTOpHOE " CMeLLaHHoe
npoun3seaeHus.

Pazgen 2. AHanutnyeckasi reomeTpus

Tema 3. AHanuTn4eckas reoMeTpusi Ha MITOCKOCTU.
AHanutuyeckas reomMeTpus: npocTerlune 3agadn  Ha
MeTOA KoopAWMHAaT, YpaBHEHMEe MNPSAMOM Ha MNNOCKOCTH,
KpuBble BTOPOro NOpsiAKa.

Tema 4. AHannTnyeckasi reomeTpua B NPOCTPAHCTBE.
YpaBHeHune MAOCKOCTN,  ypaBHEHMWS npsmon B
npoctpaHctBe. [loBepxHOCTM 2-f0  nopsgka WM UX
NPUMEHEeHWe Ha NpakTuKe.

UToro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTauum u npoMexyTouHasi attectaumst (3a4eT)

15

25

15

25

12

24,75

20

OK

94,75

Pasgen 3. OuddepeHumnanbHoe wucuyucreHne dyHKLnm
OAHON NepeMeHHoM

Tema 5. Mpepensl, HENPEPLIBHOCTb.

Mpenen nocrnefoBaTensHOCTU Z yHKUMN.
3ameyvaTenbHble npegenbl. BeckoHeyHo Marnble M KX
cpaBHeHue. BeckoHeyHo 6GornbluMe U UX CpPaBHEHUE.
HenpepbiBHOCTb. TeopeMbl O  (OYHKUMSIX, HENpPepbIBHbIX
HaoTpeskKe.

Tewma 6. NponssogHasa u gudpdepeHuman.

OnpeneneHne n reomMeTpuyeckuin CMbICNT NPOU3BOOHOW.
lMpousBodHble  OCHOBHbIX  3MEMEHTapHbIX  PYHKUMA.
MpousBogHass  cnoxHon  pyHkumn.  OudbdbepeHuman.
OkcTpemym. dopmyna Tennopa.

Pasgen 4. UHTerpanbHoe ucynucneHune

18

18

OK




Tema 7. HeonpeaeneHHbIn HTerpan

Onpepenexue, CBOWCTBA, 3aMeHa nepemMeHHoN,
WHTErpmpoBaHve no yacTam, WHTErpMpoBaHve
pauMoHanbHbIX 4poben 1 uppaLMoHarnbHbIX BbIPaXeHUN.

Tema 8. OnpeaeneHHbIN nHTerpan.

OnpegeneHne, CBOWCTBa OMNPeAENeHHOro MHTerpana,
Teopema bappoy,

dopmyna HbtoToHa-JlenbHuua. 3ameHa nepeMeHHon,
WHTErpMpoBaHMe Mo YacTsM.

Mpunoxexus.

20

Wtoro B cemecTtpe (Ha kypce gns 3A0)

20

KoHcynbTaumm u npomexyTouHas attectaums (k3ameH)

34

34

76

33,5

Pasgen 5. QuddepeHumnanbHble ypaBHEHUSA U paabl.

Tema 9. AndppepeHuymnanbHble ypaBHEHUS.

3apavya Koww un kpaeBas 3agaya (popMynmpoBku),
obuee pelueHue n obmii

WHTerpan, ypaeHeHus 1-ro nopsigka, cBogdwmecs K
KBagpaTypam, CTpyKTypa

0o6Llero peleHust NIMHEMHOIO YpaBHEHUS 2-T0 Mopsaka,
NNHENHbIE YpaBHEHUS C

MOCTOSIHHLIMWU ~ KO3(PPULNEHTAMU, CUCTEMBI  JIMHEWHbIX
YpaBHEHWUI, NPUMNOXEHUS

anddepeHumnanbHbIX YpaBHEHUIA B TEOpUM KonebaHui

Tema 10. Pagpl

MpwusHakm CXOOUMOCTM YMCIOBbIX psaoB,
PYHKUNOHamMNbHbIE  psabl, pPaBHOMEpHasi CXOOUMOCTb,
CTeneHHble psiabl, Teopema Abens.

OnddepeHunpoBaHne U  UHTENPUPOBAHNE  CTEMEHHbIX
pagoB, pag Tewnnopa, pasnoxeHue B psg  Tennopa
OCHOBHbIX 3fIEMEHTapHbIX (YHKUWNA, pag

dypbe, pasnoxeHne KyCOYHO-HENpepbIBHON (YHKUMU B
psg ®ypbe, HEpaBEHCTBO

Beccens u paBeHcTBO lNapceBans.

15

Pazgen 6. (DYHKLI,VII/I HECKOJIbKMUX MepeMeHHbIX U KpaTHble
MHTEerparnbl.

Tema 11. OYHKUNU HECKOMBKUX NEPEMEHHBIX.

YacTHble NpPou3BOAHbIE, nponssogHas CNOXHOM
dyHKUUK, anddepeHuymnan,

lMpousBoaHasi No HanpasneHuto, rPagneHT. SCTpPeMyM.

Tema 12. .KpaTHble 1 KpUBONMHENHbIE NHTErpanbl.
[BOMHOM 1  TPOWMHOW  MHTerpasnbl, KPUBOJIMHENHbIE
uHTerpansl 1-ro n 2-ro poaa,

ycnosuA HEe3aBNCUMOCTU oT nyTn, NOBEPXHOCTHbIE
MHTEerparnbl. 3nemMeHThI Teopumn nona.

12

Utoro B cemecTpe (Ha kypce ans 3A0)

15

O,K

KoHcynbTaumm u npomexyTouHas attectauus (Ak3ameH)

34

51

23

33,5

Pasgen 7. Cny4daiHble cobbITUSA U criyYariHble BENUYUHBI




Tema 13. CniyyanHble cobbiTus

CobblTnst 1 OencTBus Hag HUMKU. TEOpPEMbl CIOXEHMS U

YMHOXEHUSI.

dopmyrna nonHomn BeposiTHocT. Cxema BepHynnu 9 9 10

Tema 14. CniyyariHble BEMUYMHDI.

OnckpeTHble U HenpepbiBHbIE CryYaWHble BENWUYMHLI. Psg

pacrnpegeneHns, MMAOTHOCTb  BEPOATHOCTM,  (PYHKUMSA

pacnpegeneHns. YvcrnoBble XapaKTepUCTUKU CIlyYarHbIX 9 9 10

Benm4mH. OCHOBHbIE 3aKOHbI pacnpegeneHms

Pasgen 8. OnemeHTbl MaTeMaTU4EeCKon CTaTUCTUKN

Tema 15. MNpocTenume 3agaym CTaTUCTUKN

"eHepanbHas COBOKYMHOCTb, BblbOpKa " ee

XapakTepucTukun. 'mcrorpamma.

ToueyHast U UHTepBarbHas OLeHKa napameTpoB. 9 9 10

O,K

Tema 16. NpoBepka CTaTUCTUYECKMX TMMNOTES

Pewatowee npaBuno. Owubkm 1-ro m  2-ro poga.

CpaBHeHue cpegHux u gucnepcun.

KpuTepwit cornacus xu-ksagpar. 7 7 10

Wtoro B cemecTtpe (Ha kypce gns 3A0) 34 34 40
KoHcynbTauumn n npoMexyToyHasa attectaumns (Ok3ameH) 2,5 33,5
Bcero koHTakTHasa pa6orta u CP no gucuunnuvHe 313,75 334,25

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoektupoBaHune y4yebHbIM NnaHoM He nNpeaycMOTPeHO

5 BANJIbHO-PEATUHIOBASA CUCTEMA OLIEHUBAHUA
VMcnonb3oBaHne GannbHO-PEVTUHIOBON CUCTEMBI HE MPEAYCMOTPEHO.

6. ONMUCAHUE NOKA3ATENEWN, KPUTEPUEB, CUCTEMbI U CPEACTB OLEHUBAHUSA PE3YNILTATOB

6.1 MokasaTenun oueHMBaHUA

OBYYEHUA

Kopg komneTeHumm

MokasaTenu oueHnBaHUA pe3ynbTaTtoB O6y‘-IeHVIH

CnocobeH NPUMEHATb eCTeCTBEeHHOHay4Hble W« O6I.L|,el/IH)KeHeprIe 3HaHMA, MeTodbl

OrK-1 MaTemMaTU4YecKoro aHanusa n MOoOEenMpoBaHus, TEOPEeTUYECKOro "
3KCMNeprMeHTarnbHOro UccneaoBaHMs B NPOdeCcCUoHanbHoM AeaTenbHOCTM
OrMK-8 CnocobeH npuMeHATb  MaTemaTuyeckMe  Mogenu, wmetoabl W cpencTea

NpoeKTnpoBaHuA I/IH(*)OpMaLI,I/IOHHbIX N aBTOMaTU3NPOBaAHHbLIX CUCTEM.

6.2 Cuctema u KpuTepum oLeHUBaHUSA

LLIkana oueHnBaHuSA

Kputepum oueHnBaHUsi cHOPMUPOBAHHOCTM KOMMETEHLIMIA

YcTHOe cobecenoBaHue MucbmeHHasn paboTa

5 (oTnmn4yHO)

OO6yuvatomiica nokasbiBaeT .
O6yyvarowmmnca  OeMOHCTpUpYeT  MpaBuIlbHOE
BCECTOPOHHEe U [Mnybokoe  3HaHue
o NMOHWUMaHWe  YCroBUs  3agjayun,  BriageHve
OCHOBHbIX NOHATUN 7] Teopem

MaTteMaTuku, CBOOOLHO OpUEHTMpyeTCs B
OCHOBHbIX NOHATUSAX, TepMuHax "
oripedeneHuax nNpu  oTBeTe;  YCBOWI
OCHOBHYIO nuteparypy; npossngaeTt
TBOpYECKMe CNOCOBHOCTU U LUMPOKYHO
3pyAMLMIO B UCMOMb30BaHUUM  yy4ebHoro

NMPUMEHATb MaTeMaTuyecKkmi annapar

rpadoudecku. Nonyynn npaBunbHbLIN OTBET.

HaBblkaMW ero aHanuaa, Bbl6opa HYXHbIX
TeopeM W opMyn Ans ee pelieHns. Ymeet

peanusaunn nnaHa pelweHnda 3agadn un, ecnm
3TO0 Heobxoaumo, MOXeT npeactaBntb  ero




maTtepuana.

O6yyvarowminca nokasbliBaeT [OCTaTOYHbIN

YPOBEHb  3HaHWMN  OCHOBHbLIX  Teopewm; .
O6yyvalowmmnca  OeMOHCTpUpyeT  npaBuIibHOE
OPVEHTUPYETCS B OCHOBHbIX MOHATUSIX W
) NMOHMMaHve  YCroBuS  3agjayu,  BriageHve
onpeaeneHusx; aonyckaet
4 (xopoLwuo) HaBblkamMn €ro aHanusa, BblGopa HYXHbIX
He3HauuTenbHble MOrpeLLHoCTH npu
TeopeM 1 OpPMYNn AnNA  ee  peLueHus.
OTBETax Ha BOMPOCHl 3K3aMEHaLMOHHOIo
[JonyckaeT He3HauuTenbHble OLLUMOKN.
6uneta W JONOMHWTENbHbIE  BOMPOCHI
npenogasaTensi.
Ob6yuvatowmincs rnokasbiBaeT 3HaHuSA
yyebHOro Martepuana B MUHMManbHOM
obbewme; MOXeT chopmynupoBaTb .
OOyuvarowminics BHUKAET B CMbICIT  YCINOBMS
OCHOBHbIE 3aKOHB, MOHATUS "
3agayun, MOHMMaeT MMaH ee peLleHusi, OJHakKo,
3 (YOoBNETBOPUTENBLHO) ONPEACICHNA, HO TPt 3TOM, AOMYCKAA | 0™ viower B nomkHoit mepe c MOMOLLbIO
YA P 6onbLuoe KONM4ecTBO P
) mMaTeMaTU4yecKoro annapata peanusoBaTb ee
HenpuHUMNuanbHblX ownbokK; [onyckaeT cLeHme
CyLleCTBEHHble OWwMOkM B OTBETe Ha P )

9K3aMeHe, HO MOXeT YCTpaHUTb UX non
pykoBOACTBOM npenogaBaTterns.

O6yvalowminca He WMMeeT [OCTaTOYHOro

YPOBHS 3HaHUS AUCLMMNINHBI; HE MOXeT
cchopmynupoBaTb  OCHOBHble  TeopeMbl; | OByvyarowmincs He MOXeT npoaHanuanpoBaTb
5 Nnoxo OpUEHTUPYeTCA B OCHOBHbIX | yCrOBME 3aJayv, HaMeTUTb MNMaH ee peLleHwus,
MOHATMSAX M ONpeaerneHusix; MoXo 3HAKOM | He BrageeT MaTeMaTMyecKuMm  annapaToM.
(HeynoBneTBOPUTENBHO) - - o
C OCHOBHOW nuTepaTypou; gonyckaeT npwu | MNpeacraBneHne 4yxon paboTbl, OTKas oT
OTBEeTE Ha 9K3aMeHe CyLleCTBEHHble | BbINOMHEHWUS 3adaHus.
OLWMBKN U HE MOXET YCTPaHWTb MX Jaxe
nof pyKoBOACTBOM MpenofaBaTens.
. O6yvatowmincs E€MOHCTPUPYeT  NpaBuUiibHOE
O6yuvatowmiica  nokasbiBaeT  rnybokoe Y t A PVpYy P
4 NMOHMMaHWe  YCNoBUSA  3ajayu, BrnageHue
3HaHWE OCHOBHbIX MOHATUA U TEeOopeM,
HaBblkamMy €ero aHanu3a, Bblbopa HYXHbIX

3a4yTteHo

CBOOOAHO OpUEHTMPYETCA B OCHOBHbIX
MOHATUAX, TepMUHaxX W onpeaerieHnax;
ycsomn OCHOBHY0 nutepatypy;
npoAaBndeT TBOpPYeCKue cnocobHocTM B
ncnonb3oBaHuKM y4ebHoro maTepuana.

TeopeM u opmyn ANa ee peleHus. Ymeet
NPUMEHATb MaTemMaTWyeckun annapat Aans
peanu3auuu nnaHa pelleHus 3ajadv U, ecrnu
3TO HeobxoauMMOo, MOXeT npeacTaBuUTb ero
rpadoudecku. Nonyunn npaBunbHbIN OTBET.

He 3auTteHo

OOyuvalowmiics He WUMeeT [OCTaTO4HOro
YPOBHSI  3HAHMS  AWUCLUMMAMHBI,  NJIOXO
OPUEHTUPYETCA B OCHOBHbIX MOHATUSAX W
onpeaeneHnsix; Nioxo 3HakoM C OCHOBHOW
nuTepaTtypow; OonyckaeT npu oTBeTe Ha
3a4eTe CYLIECTBEHHble OWWbKM U He
MOXET  yCTpaHUTb WX Jaxe  nof
PYKOBOACTBOM Npernogasarerns.

OGyyvarominca He MOXET MNpoaHanM3npoBaTb
ycrnosue 3afjadu, HaMeTUTb MMaH ee peLueHus,
He BnageetT MaTeMaTM4yecKMM annapaToM.
MpeactaBneHne uyyxon paboTbl, OTKa3 oT
BbINOMHEHUS 3afaHus.

6.3 TunoBble KOHTPONbHbIE 3aA4aHWs U/ UHble MaTepuarnbl, UCNONIb3yeMble AN OLEeHKU pe3yNnbTaToB

obyyeHus

6.3.1 TunoBble KOHTPOSbHbLIE BONPOCHI

Ne n/n

dopmMynmMpoBKM BONPOCOB

Cewmectp 1

lMpon3BoaHbIE OCHOBHbLIX arieMeHTapHbIX dyHKuun. dopmyna Tennopa.

OcHoBHble npaBuna guddepeHunpoBaHus.

Onpe,u,eneHme n reomeTpmquKMVl CMbICI FIpOI/ISBO,CI,HOI;I.

Teopembl 0 PYHKLMAX, HEMPEPbIBHBLIX HA OTPE3KE.

HenpepbiBHOCTL. Knaccudukaums Touek paspbisa.

BeckoHeuHo 6onbLune n nx CpaBHeHMe.

BeckoHeuHO mManble 1 ux CpaBHeHMe.

3amevaTternbHble npeaenbl.

Mpenen nocnenoBaTeNbHOCTU U PYHKLMN.

MoBepxHOCTU 2-r0 NopsaaKa U UX MPUMEHEHUE.

YpaBHEHUS NPSMOK B NPOCTPaHCTBE.

Sl2|ale|o|No|alsjw| =

YpaBHeHne NrocKoCcTu.




13

KpvBble BTOporo nopsigka.

14 YpaBHeHue NpsiMOi Ha NNOCKOCTU.
15 MpocTenwne 3agaum Ha meToq KoopauHarT.
16 CwmellaHHoe nNpou3BeaeHe BEKTOPOB.
17 BekTopHOE nponsBefeHne BEKTOPOB.
18 CkansipHoe Npou3BeaeHne BEKTOPOB.
19 BekTopHOe npocTpaHCcTBO. JIMHENHbIE onepaLmmn ¢ BEKTOpamu.
20 MeTopg Naycca pelleHnsi cucTem.
21 JInHelHble cnuctemsl ypaBHeHuin. Popmynbl Kpamepa.
22 HewncTteusa ¢ maTpmuamu.
23 Onpepenutenu.
Cemectp 2
24 YpaBHeHus 1-ro nopsigka, CBOAdALLMECSs K KBagpaTtypam.
25 3apgaya Kowu n kpaeas 3agaya aons ypaBHeHus 1-ro nopsigka.
26 ABCOonTHasA 1 yCNOBHas CXOAUMOCTb.
27 HecobGCTBEHHbBIN nHTErpan, onpeaeneHne n CBONCTBA.
28 BbluncneHve onvHbl oyrn KpUBOW.
29 BbluncrneHve nnowaam nrockon urypsl.
30 WHTerpnpoBaHne no 4yactsaM B ONpeaeneHHoOM WHTerpane.
31 3ameHa nepemeHHOM B onpeaeneHHoOM UHTerpane.
32 Teopema bappoy. ®opmyna HetotoHa-J1elibHmua.
33 Teopema o cpegHem.
34 OnpepeneHHbI MHTerparn, onpeaeneHne 1 CBONCTBA.
35 MHTerpnpoBaHne TPUroHOMETPUYECKNX BblPAXKEHNI.
36 WHTerpnpoBaHne nppaumoHanbHbIX BbIpaXXeHWA.
37 PasnoxeHne paumoHanbHbIX 4poben Ha npocTenLume.
38 WHTerpnpoBaHMe no 4Yactam B HEONPEAENEHHOM MHTerpane.
39 3ameHa nepemeHHON B HeonpeaeneHHoOM WHTerpare.
40 HeonpegeneHHbIn MHTerpan, onpegeneHne n CBoncTea.
41 dopmyna Tennopa.
42 Heobxogumoe ycnosue akcTpeMyMa. [JocTaTouHbIe YCIOoBUSE SKCTPEMyMa.
43 TeopeMbl 0 andepeHunpyemMbIX PYyHKLUSX.
44 OnpepgeneHne n reomeTpuyeckuii cmbicn guddepeHumana.
45 MpounsBoaHas pyHKUMMK, 3a4aHHON NapaMeTpUYecKu.
46 MpounsBoaHas CroXHON PYHKUNN.
Cemectp 3
47 TporHon uHterpan. OnpeaeneHve N NPUNOXeEHUS.
48 [BOWHON MHTerpan B NOMspHbIX KoopauHaTax.
49 [iBOMHON nHTerpan, onpeaeneHne n reoMeTpn4eCcKUin CMbICr.
50 SKCTpeEMyM.
51 lMponssoaHasa no HanpaeneHuo, rpagueHT.
52 OnddepeHunan, onpeneneHne n reoMeTpn4eCckuin CMbICr.
53 YacTHble Npons3BogHble, onpeaeneHne n reoMeTpudeckuin CMbICH.
54 HepaBeHcTBO Beccens n paseHcTBO [NapceBansi.
55 Teopema OQupuxne.
56 Psg dypbe, onpeaeneHne u CBOMCTBa.
57 Pan Tennopa, pasnoxeHue B pag Tenrnopa OCHOBHbLIX afieMEHTapHbIX  (OYHKLNNA.
58 CreneHHble psaabl, Teopema Abens.
59 DyHKLMOHanNbHbIE psabl, paBHOMEPHaa CX0OUMOCTb, AnddepeHunpoBaHe 1 MHTerpupoBaHue psaos.
60 ABconoTHasA 1 yCnoBHasi CXOAUMOCTb.
61 3HakonepeMeHHble psgpbl. [pusHak JlenbHuua.
62 Mpu3HaKkM CXOAMMOCTU MONOXUTENbHBIX YNCTTOBbIX PSAOB
63 MpunoxeHusa gudepeHumnanbHbIX ypaBHEHMI K TeOpUKn konedaHun.
64 CucteMbl NHenHbIX auddepeHumnanbHbIX ypaBHEHWN.
65 JInHenHble ypaBHEHUS 2-r0 Nopsiaka ¢ NOCTOAHHbLIMU KO3dhdurumeHTamu.




66 Bapuaumsa npon3BonbHbIX MOCTOSAHHbIX.

67 CTpykTypa 0bLLero peleH1s NMMHENHOTO ypaBHEHNUS 2-To Nopsiaka.

Cewmectp 4

68 Kputepuii cornacusa xu-ksagpart

69 CpaBHeHwne ancnepcuii no ABym Bblbopkam.

70 Mposepka cTatucTnyeckmx rmnotes. Owmnbkm 1-ro n 2-ro poaa.

71 [oBeputenbHbI MHTEpBan Anga Aucnepcum

72 ﬂ,OBepVITeJ'IbeIﬁ MHTEpPBan Ana MmarteMaTtun4eckoro oxmgaHuma

73 Cratuctnyeckme oueHKM MaTeMaTUYEeCKoro OXXuaaHus m auncnepcun.

74 Crartuctumyeckasn oueHka HEM3BECTHOIO napameTpa pacnpegeneHna: COCToOATEeNIbHOCTb, HECMELLEHHOCTb.

75 CnyvainHas BbIGOpKa 1 ee YMCIOBbIE XapaKTEPUCTUKN

76 HopmarnbHoe pacnpegeneHue.

77 lMokasaTenbHOe pacnpeaeneHue.

78 BuHoMManebHOe pacnpegeneHue.

79 HepaBeHcTBO YebbiweBa. 3akoH GonbLUMX Yncen.

80 YucnoBble XxapakTepPUCTUKM CryYalHbIX BEMUYNH: MaTeMaTu4eckoe oxugaHue, aucnepcusi, MeamaHa.

81 HenpepbiBHbIE CyYaliHble BENUYMHbI, NAOTHOCTL BEPOATHOCTU, (PYHKUMSA pacnpedeneHus.

82 OunckpeTHble cnyyanHble BeNWYUHbLL. Pag pacnpegeneHust.

83 Cxema bepHynnu.

84 dopmMyna NonHOM BEPOATHOCTU.

85 TeopeMbl CrOXEHUA Y YMHOXEHUS.

86 CnyvaiHble coObITUS U 4ENCTBUS HAg HUMU.

87 |Ycnosus He3aBUCMMOCTM MHTerpana 2-ro poga ot nyTu.

88 dopmyna MNpuHa.

89 KpuBOnNMHENHbIM MHTEerpan 2-ro poaa.

90 KpuBonuHenHbI nHTerpan 1-ro poga.

6.3.2 TunoBble TeCTOBbIe 3afaHNA
He npegycmoTtpeHo.
6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHLbIE 3afaHNA (3a4ayn, KeUcChl)
TvNoBbIE NPAKTUKO-OPUEHTUPOBAHHbIE 334aHus (3a4a4um, KeNChbl)HAXOOATCSA B NPUMOXEHUM K AaHHon Prid.

6.4 MeToanyeckue marepuansl, onpegensiolime npoueaypbl OLLeHUBaHUA pe3yNbTaToB O0y4YeHuUs
6.4.1 YcnoBus gonycka o6y4arollerocsi K NpoMeXxyTo4HOM aTTecTauum U NopsiaoK NMIMKBUAaUumM akageMmyeckon
3a0MmKeHHOCTHN

lMpoBenoeHne NPOMEXYTOYHOW aTTecTauuu perfnamMeHTMpOBaHO mnoKanbHbIM HOpMaTuBHbIM aktom CI6rYMNTA
«lMonoxeHne o0 npoBeAeHMUN TEKYLLIEro KOHTPOMS YCNEBAaeMOCTM U MPOMEXYTOUYHOM aTTecTauumn obyyaroLLmnxcsa»

6.4.2 ®opma npoBeaeHUSA NPOMEXYTOYHOM aTTecTaLlmMm nNo oUCLUNNnHe

YcTHad + MucbmeHHas + KoMnbloTepHOe TeCcTMpoBaHme WHas

6.4.3 OcobGeHHOCTU NpPOoBeAeHNA NPOMEXYTOYHOM aTTecTaumMm no AUCUMninHe

Bo3MOXHOCTb NONb30BaTbLCA CNpPaBOYHLIMU Tabnuuamu;
Bpems Ha nogrotoBky oTBeTa 45 MUHYT

7. YHEBHO-METOAU4YECKOE U MUH®POPMALIMOHHOE OBECNEYEHMUE OUCUUNIIUHDI
7.1 YuebHasa nutepartypa

ABTOp | 3arnasve | M3patenbcTBO | Nog nagaHus | Cchbinka
7.1.1 OcHoBHas y4ye6Has nutepaTtypa
Kynvkosa, H. A, |JluHenHaa anrebpa. http://www.iprbooksh
dapeesa, O. B. AHanuTuyeckass reomMmeTpus. Camapa: Camapckuit op.ru/105212.html
OndbdepeHunansHoe n rocyaapcTBeHHbIN 2019
WHTErpanbHoOe  UCYUCIEHMS. TEXHUYECKNIA
OnddepeHumnancHble yHuBepcuteT, 36C ACB
ypaBHEeHs




Yrnvpx KO. T JInHelHasa anrebpa. Omck: Omckui http://www.iprbooksh
AHanutnyeckas reomeTpus rocyapCTBEHHbIN 2013 0p.ru/24895.html
yHuBepcuteT nm. ®.M.
[ocTtoeBckoro
Oypakos, b. K. KpaTtkun Kypc BbiCLWeN | KpacHosipck: Cnubupckuin http://www.iprbooksh
anrebpbl 1 aHanMTU4YecKown deaepanbHbIN 2017 op.ru/84222 .html
reomMeTpuu yHMBEpcUTeT
7.1.2 ononHuTenbHasa yyebHasa nutepartypa
Psbyuuko, A. M., | ngnBmaoyaneHble  3agaHud http://www.iprbooksh
bapxaTtos, B. B.,|no Bbicwlen maTemaTuke. op.ru/20274 .html
Hepxaseu, B. B., |Yactb 2. KomnnekcHble
KOpyTb, n. E., |uucna. HeonpepeneHHble u
Pabywiko, A. IT. onpefeneHHble  uHTErpansol. MwuHck: Bbiwaniwas 2011
DyHKUMK HECKOINbKUX LKona
nepemMeHHbIX.
OO6bIKHOBEHHbIE
anddepeHumnancHble
ypaBHEHs
Psibywuko, A. M., | ngnBmaoyanbHble  3agaHusa http://www.iprbooksh
Bapxatos, B. B.,|no Bbicllen maTemaTuKe. op.ru/20266.html
[epxaBeL, B. B.[Yactb 1. JluHenHas wu
KOpyTb, n. E., | BekTOpHas anrebpa. MuHck: Bblwaniwas 2013
Psbywko, A. T1. AHanuTuyeckass reomeTpus. Lwkona
OnddepeHunanbHoe
ucumncrieHne yHKLMN ogHom
nepemMeHHomn

7.2 MNMepe4veHb NpoceccnoHanbHbIX 6a3 AaHHbIX U NH(OPMALMOHHO-CMPABOYHbIX CUCTEM

OnekTpoHHO-6nbnnoTeyHas cuctema IPRbooks [OnekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTI CI1b INYTMTA [AnekTpoHHbI pecypc]. URL: http://nizrp.narod.ru
OneKkTpoHHO-6MbnmMoTevHasa cuctema «Abyke» [OnekTpoHHbIi pecypc]. URL: https://www.ibooks.ru/

7.3 NepeyveHb NMNLEH3UOHHOIO U CBOGOAHO pacnpocTpaHAeMoro NporpaMMHoOro oéecneveHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
PTC Mathcad 15

7.4 OnucaHune MaTtepuanbHO-TEXHUYECKON 6a3bl, HEOOXO0AUMOMN ANA OCYLeCTBNEeHUA obpa3oBaTenbHOro
npowecca no AucuMnInHe

Ayautopus OcHalleHue

MynbTumMeguiiHoe obopyaoBaHue, cneumanmsapoBaHHas mebernb, Jocka
JlekunoHHas Y A PyA 4 P A
ayautopus

CneumnanuaupoBaHHas Mebenb, Jocka
YuebHas ayautopus




MpunoxeHune

paboueii Nporpammbl AMCUMNAUHLI MaTemaTtuka

HaumeHosaHue 6UCL{UI'II7UHI:-I

no Hanpasnexuto nogrotoeku 09.03.02 MHdopMaLMOHHbIE CUCTEMBI U TEXHONOMMK
HaumMeHoBaHwue Ol (npocunsa): FeonHOPMaLNOHHBIE CUCTEMBI U TEXHONOIMMK

6.3.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3afaHus (3apayn, Keuchbl)

Ne n/n | YcnoBus TMNOBbIX NPaKTUKO-OPUEHTMPOBAHHbIX 3adaHui (3agad, Kenmcos)
CewmecTp 1
1 Kakasi u3 gaHHbIX MaTpuL, He UMeeT O0paTHy?

1 2 3 1 2 4 2 11
1) (2 3 0) 2) (1 0 0> 3) (0 3 4)
1 0 0 3 2 4 0 0 1

2 1 2 3 1 2 3
AZ(O 2 4>B:<0 1 1>.Ha|7|Tm AB

2 1 -1 0 0 1

3 Kakyto kpuByto 3agaeT ypaBHeHve x? — x + 4y? + 2y = 0?
1) annunc  2) runepbony 3) napabony

4 HaiTtu kocuHyc yrna mexay sektopamu a = (1,2,1) b =(2,-1,-1)

5 Kak nsmeHunTcsa cmellaHHoe Npon3BefeHne TPex BEKTOPOB, ECNN 3aMEHUTb
(abc) nHa (cha)?

6 Uepes Kakyto U3 3TUX TOYeK MPOXOAUT NIOCKOCTb 2x —y + 3z — 3 = 07?

N2 -1) 2)12 1) 3@ -2 -1

7 MapannenkeHbl M ABE NNOCKOCTH ?
2Xx—y+3z—3=0wu —4x+2y—-6z+10=0

8 Kakon BbiBOA criegyeT n3 paBeHcTBa a X b = 0, rae a u b — HeHyneBble BEKTOPbI ?
9 Bbluncnutb lirr(1) x/tg(2x)

x—
10 Bbiuncnutb yron, nog koTopbim rpadmk dyHkumm f(x)nepecekaet ocb OX.

fx)= itg(3x), x € (—=m/3;m/3)

V3
CewmecTtp 2
1 CKOmnbKO MPOM3BOSIbHBIX MOCTOSHHBIX JOMMKHO cofepxaTb obLlee pelueHne
ypaBHeHus f(x,y,y,y") =0 ?
2 Hantn obLiee pelueHne ypaBHeHust y' + 2xy = 0
3 Havitu o6Liee pelweHne ypaBHeHus y'' + 4y = 0
4 Hantn obuiee peleHne ypaBHeHuss y'' +y' — 2y =0
5 Pewwntb 3agady Kowwn: y' + y = e*, y(0) =1,5
6 Kakoi 13 NpM3HaKoB CXOAUMOCTM HYXHO MPUMEHWTb K pagy Y1 zin ?

1) cpaBHeHusa 2) lanambepa  3) NlenbHuua

7 Myctb S, = Z’{‘(—l)“% , S = Z{‘”(—l)“% . BepHo nu, uto |S — S,/ < 0,1 ?




OaHbl nonoxutensHble psaabl 1) X7 u,n 2) ¥:7* v,, npuyem psg 2) cxogutes U u, /v, - 2npu n -
+oco. Torga psg 1) :

A) pacxogutca  B) cxogutecs  B) HeT onpepeneHHoro oteeta

Haintun koadpuLMEHT npu x? B pasnoxeHnn yHKLMK x - In(x) B pag Teinopa B OKPECTHOCTM TOYKU
x=1.

CemecTtp 3

MpagneHT pyHKUMN f(x,y,z) B HEKOTOPOMW TOYKE paBeH
Vf = 4i — 2j + V/5k . BoluUCINTL NPOM3BOAHYIO0 OYHKLMNS B 3TOI TOUKe NO HanpasneHuio sektopa Vf

HaiiTn kpmBonuHenHbIN nHTerpan 2-ro poga ¢ Pdx + Qdyno rpanuue ABCA TpeyronbHuka ¢
BepwuHamu A(0; 0), B(1; 1), C(0; 1), ecnv u3BecTHO, 4TO
9e¢ _op

=17?
ox ay

HaiiTn KpmBonMHenHbIN nHTerpan 2-ro poga ¢ Pdx + Qdyno rpanuue ABCA TpeyronbHuka ¢

BepwuHamu A(0; 0), B(1; 1), C(0; 1), ecnu n3BecTHo, 4YTO
aQ op _

——-—=0?

dx 0dy

BbIMMCIUTL KPMBOMMHENHBIN MHTErpan 2-ro pogda $ xdx + dyno rpaHuue cektopa kpyra x? + y? <
10<x, 0<5y.

Bbiuncnnte gnsepreHumio BektopHoro nons F(x,y, z) = xi — xyj + xyzk B Touke (1; -1; 2)

Bbiumncnntb potop BektopHOro nons F(x,y, z) = xi — xyj + xyzk
B Touke (1; -1; 2)

A,B,C—cny4yanHble cobbitusa. CobbiTne DcoctonTt B TOM, 4TO npomsowwsio C n xots 661 0gHO 13
cobbiTun A n B. Beipasute D chopmyrnon yepes A,B,C.

A,B,C—cny4ariHble cobbiTnsi. CobbiTe DCOCTOMT B TOM, YTO Unu He npou3owwno C unm nponsoLuno
xoTs 661 0gHO M3 cobbiTun A 1 B. Beipasutb D chopmynown yepes A,B,C.

A u B HesaBucumeble cobbitus, P(A) = 0,75 P(B) = 0,8. Hantu P(A + B)

Cemectp 4

A,B,C—cny4ainHble cobbiTns. CobbiTve DcocTomT B TOM, 4TO Nnpoun3owwno C u xoTts 6bl 0gHO U3
cobbiTvn A n B. Beipasute D dhopmynoin yepes A,B,C.

A,B,C—cny4ariHble cobbiTusi. CobbiTe DCOCTOMT B TOM, YTO Unu He npousoLwwno C unm nponsoLuno
xoTs 66l 0gHO M3 cobbiTuin A 1 B. Beipasuts D chopmynon yepes A,B,C.

A u B HesaBucumble cobbitus, P(A) = 0,75 P(B) =0,8. Hantn P(A+ B)

BeposTHOCTbL NonagaHust B Lienb Npu ogHoM BeicTpene paBHa 0,8. KakoBa BEPOSATHOCTb, YTO U3 4-X
BbICTpenoB 6yaeT poBHO 2 nonagaHua?

BeposiTHOCTb NonagaHus B Lenb Npy ogHOM BbicTperne paBHa 0,8. KakoBa BepOATHOCTb, YTO U3 4-X
BbICTPENOB He ByAeT HM 0gHOro nonagaHua?

CnyvaiHas BenuumHa X npuHumaet 3HadeHus 1,2,3,4 ¢ BEpOATHOCTAMMU
0,1; 0,2; 0,3; 0,4. Hantn matemaTn4yeckoe oxmgaHue X

[MnoTHoCTb BEPOATHOCTU BEJTUHUHDbI X paBHa

_(0,5cos(x), x| <m/2 .
fx) = { 0, |x|>m/2 Hantn matematnyeckoe oxugaHue X




MNOTHOCTEL BEPOATHOCTU BENUYMHBI X paBHa
_(0,5cos(x), |x| <m/2
f@) _{ 0, |x| > /2

HanTtn BepoaTHOCTb TOro, Yyto 0 < X < 1 /6

9 [1110THOCTb BEPOATHOCTM BENUYMHBI X paBHa
0,5x, 0<x<?2
X) =
fC) {0, x<O0unmux > 2
Haintn gucnepcuio X
10 HaliT BEpOATHOCTb, YTO CyMMa O4YKOB NMpu ABYX OpOocaHMsaX KOCTU paBHa 47




