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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: Cnoco6eH yunTbiBaTb COBPeMEHHbIe TeHOEeHLMWN Pa3BUTUS TEXHUKU U TEXHOSIOrMI B obnacTtu
TexHoccpepHOM 6e30NacHOCTU, U3MEePUTESNTbHON U BbIYUCIIUTENBHOW TEXHUKU, MHOPMALIMOHHbIX TEXHOMOrUN
npu pelleHUU TUNOBLIX 3a4a4 B o6nacTu npocgecCUoHanNbLHOM OeATEeNIbHOCTU, CBA3aHHOW C 3aLlMTON
OKpyXXatolluen cpeabl U obecneyeHnem 6e30nacHOCTU YerioBeKa

3HaTb: - OCHOBblI AMGdEPEHUMANBHOIO M MHTErpanbHOro ucYMUcneHusi, auddepeHumanbHbiX YypaBHEHUA, Teopun
BEPOATHOCTEN N MaTEMaTUYECKON CTaTUCTUKK

Ymetb: - npoBoAuUTbL aHalm3 d)yHKLIMVI, pewatb OCHOBHblE 3aa4yn TEOPUN BEPOATHOCTU U MaTemMaTU4ecKon CTaTUCTUKM,
pewaTtb ypaBHEHUA U CUCTEMbI ﬂ,l/l(b(bepeHLLl/laJ'lele ypaBHeHI/IIZ NMPUMEeHnTEernbHO K pealibHbIM npoueccam, NMpUMeHATb
mMaTemMaTn4eckne MeTobl Npu peeHnn TUNoBbIX I'IpO(i)eCCI/IOHaJ'IbeIX 3ajad

Bnapetb: - ocHoBamMu (yHOAMeHTamnbHbIX MaremMaTuyeckux TeOopwu W HaBblkaMW WUCMOMb30BaHUA MaTeMaTUyecKoro
annapaTta; MeTogammn ctatuctTudeckon obpaboTkn nHdopmauum




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)

19

19

18,75

19

OK

75,75

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  3feMEHTapHbIX  PYHKUMA.
MpousBogHass  cnoxHon  pyHkumn.  OudbdbepeHuman.
OkcTpemym. dopmyna Tennopa.

Pasgen 4. UHTerpanbHoe ucynucneHune

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.

Wtoro B cemecTtpe (Ha kypce gns 3A0)

KoHcynbTauum u npoMexyToyHasi attectaumst (3a4eT)

34

34

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(PULMEHTAMN, 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 3NleMEHTapHbIX PyHKUUA, pag

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

Beccens u paBeHcTBO lNapceBans.

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.

Utoro B cemecTpe (Ha kypce ans 3A0)

O,K

KoHcynbTaumm u npomexyTouHas attectauus (Ak3ameH)

34

34

33,5

Pasgen 7. Cny4daiHble cobbITUSA U criyYariHble BENUYUHBI




Tema 13. CniyyanHble cobbiTus
CobbiTns 1 gencTens Hag HUMW. TeopeMbl CROXEeHUs U
YMHOXEHWS.
dopmyrna nonHomn BeposiTHocT. Cxema BepHynnu 9 9 1
Tema 14. CniyyariHble BEMUYMHDI.
[nckpeTHble 1 HenpepbiBHbIE CryYanHble BENWYMHLL. Pag
pacnpefeneHusi, NAOTHOCTb  BEPOATHOCTH,  (DYHKUMSA
pacnpefeneHns. Yvucnosble XapakTePUCTUKU CryYanHbIX 9 9 1
BennynH. OCHOBHbIE 3aKOHbI pacnpegeneHns
Pasgen 8. OnemeHTbl MaTeMaTU4EeCKon CTaTUCTUKN
Tema 15. MNpocTenume 3agaym CTaTUCTUKN
"eHepanbHas COBOKYMHOCTb, BblbOpKa " ee
Xapaktepuctuku. 'mctorpamma.
ToyeyHas n nHTepBarnbHas oueHKa napaMeTpoB. 9 9 1
O,K
Tema 16. NpoBepka CTaTUCTUYECKMX TMMNOTES
Pewatowee npaBuno. Owubkm 1-ro m  2-ro poga.
CpaBHeHue cpeHuX 1 aucnepcun.
KpuTepuin cornacusi xu-ksagpar. 7 7 0,75
Wtoro B cemecTtpe (Ha kypce gns 3A0) 34 34 3,75
KoHcynbTaumy 1 npoMexytovHas aTrectaums (3ayer) 0,25
Bcero koHTakTHas pa6ora u CP no aucuunnuHe 277,5 121

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 06y‘-IeHVIH

OTlTK-1

[emMoHCTpupyeT  3HaHWs  OCHOB  aHanuMTMYecKoM U1 nNuHerHom  anrebpsbl,
AndpbepeHunansHOro U MHTErpansHOro MCYUCHEHUs, NocnefoBaTenbHOCTM U psabl,
YMCnEHHble  MeToAbl,  (OYHKUUW  KOMMIEKCHOTO  MEepPeMEHHOro,  SNeMEHThI
PYHKLMOHaNbLHOrO aHanu3a, BEeKTOPHbIM aHanu3. [lpumeHsieT MaTemaTudeckui
annapaTt wuccnegoBaHus YHKUMKA, NuHenHon anrebpbl, AnddpepeHumansHoro wu
WHTErpanbHoOro  UCYUCEeHUs, psagoB, AnddepeHunanbHbIX  ypaBHEHW, Teopuu
YHKUMA KOMIMMEKCHOrO MNepeMeHHOro, YuUCrieHHbIX MeTogdoB. Bnageet metogamu
pelueHus 3agad C NpUMMEHEHMEM TEOPETUYECKNX OCHOB BbICLLEN MaTEMaTUKM.

6.2 Cuctema u KpuTepum oLeHUBaHUSA

LLikana oueHnBaHuA

Kputepum oueH1BaHUsi CHOPMUPOBaHHOCTM KOMMETEHLIMIA

YcTHOe cobecenoBaHue MucbmeHHasn pabota

5 (oTnmn4yHO)

BnageHve

O6yuvatowwmiica nokasbiBaeTt | OGyvaloLmMncs OeMOHCTpUpyeT npaBuiibHOE
BCECTOPOHHEE U [MYyOOKOEe  3HaHMEe | MOHUMMaHWe  YCINoBUSA  3ajauu,
OCHOBHbIX MOHSATUI " TEOpPEM | HaBblkaMW €ro aHanusa, Bblbopa HYXHbIX

maTeMaTuKu, CBOGOAHO OpUEHTMpYeTcs B | TeopeM W opMmyn Ans ee pelieHus. YmeeT

OCHOBHBbIX MOHATUAX,
onpepeneHnax npu

TEPMUHAX n | NPUMEHATb MaTeMaTu4eckni annapar
OTBETE,

ans

ycBoun | peanu3auunn nnaHa pelweHua 3agaydyun u, ecnu




OCHOBHYIO nuteparypy; npossnaeT
TBOpYECKME  CMOCOBGHOCTM M LUMPOKYHO
apyauLMIO B UCMONb30BaHUM  y4ebHOro
mMaTepuana.

3T0 HeobXxoAMMO, MOXET npeacTaBuUTb €ro
rpadoudecku. Nonyynn npaBunbHLIN OTBET.

O6yuvarowmiics nokasbiBaeT [OCTATOYHbIN

YPOBEHb  3HAHWMN  OCHOBHbLIX  Teopewm; .
Ob6yuvatolmincs  OeMOHCTpUpYeT  NpaBuIlbHOE
OPUEHTUPYETCSH B OCHOBHBLIX MOHSTUAX W
) NMOHMMaHWe  YCroBUS  3agjayu, BrageHve
onpeeneHusx; Aonyckaet
4 (xopoLuo) HaBblkaMn €ro aHanusa, BblGopa HYXHbIX
He3HauuTenbHble MOrpeLLIHoCTH npu
Teopem M cdopmyn Ons  ee  peLleHus.
OoTBETaxX Ha BOMPOCHI 3K3aMEHALMOHHOIO
6MNeTa U  AONOMHUTENbHBIE BONPOCH JonyckaeT He3HauuTenbHble OLLUMBKN.
npenogasaTens.
Ob6yvatowmics nokasbiBaeT 3HaHUA
y4yebGHOro MaTepuana B MWHWMasbHOM
obbewme; MOXeT cchopmynuposaTb o
OOyuvawowmiics BHUKAEeT B CMbICIT  YCINOBMS
OCHOBHbIE 3aKOHB, MOHATUS "
3agayun, NOHMMaeT MMaH ee peLleHUusi, OHakKo,
3 (YOOBNETBOPUTENBLHO) ONPEACICHIS, HO TPt 3TOM, AOMYCKAA | 0™ vioweT B nomHoit Mepe c NMOMOLLbIO
YA P 6onbLuoe KOnU4ecTBO P
. MaTemMaTU4eckoro anmnaparta peanv3oBaTb ee
HenpuHUMNuanbHblX ownboK; [onyckaeT cLeHme
CylleCTBEeHHble OWubKM B OTBETE Ha P )

9K3aMeHe, HO MOXeT YCTpaHUTb UX non
pykoBOACTBOM npenogaBaTterns.

O6yvarminca He WMMeeT [OCTaTO4YHOro

YPOBHSI 3HAHUS AUCLMMNIWUHBI;, HE MOXEeT
copMynupoBaTb  OCHOBHble  TeopeMbl; | OByvaloWwnics He MOXeT npoaHannsnMpoBaThb
9 MOXO  OPMEHTUMPYETCST B OCHOBHLIX | YCIOBME 3afayu, HaMeTWUTb MIaH ee peLueHus,
MOHATMAX M ONpeaerneHnsix; MoxXo 3HAKOM | He BrageeT MaTteMaTMyecKuM  annapaToM.
(HeynoBneTBOPUTENBHO) . o o
C OCHOBHOW nuTepaTypoun; gonyckaeT npwu | [NpeacraeneHne 4yxow paboTtbl, OTka3z oT
OoTBETE Ha 9K3aMeHe CYLIECTBEHHbIE | BbINOMHEHUS 3adaHUs.
OLWMOKN U HE MOXET YCTPaHWUTb MX Jaxe
nof pyKoBOACTBOM MpenofaBaTens.
o O6yuvatowmiica E€MOHCTPUpYeT  npaBuiibHOE
OOyuvarowmiics  nokasbiBaeT  rnybokoe y - A PVpYy P
4 NMOHMMaHWE  YCMNoOBUSA  3ajayu,  BrnageHue
3HaHWE OCHOBHbIX MOHATUA W TEOPEM,
HaBblkaMy €ero aHanu3a, Bblbopa HyXHbIX

3a4yTteHo

cBOOOOHO OpUEHTMpYyeTCH
MOHSATUSIX, TEPMUHAX W OMNpeaeneHusix;
ycBomn OCHOBHY0 nutepaTypy;
nposiBNsieT TBOPYECKMe CrnocoBGHOCTM B
ncnonb3oBaHUMK y4ebHoro Matepuana.

B OCHOBHBbIX

Teopem u dopMyn Ans ee peleHns. Ymeer
NPUMEHATbL  MatemaTMyeckuin annapaTt Ans
peanusauvMu nnaHa pelleHns 3agadv W, ecnu
3TO Heobxoaumo, MOXeT MpeacTaBUTb  ero
rpadpuyecku. Monyyunn npasunbHbINA OTBET.

He 3auyTteHo

Obyvarminca He WMMeeT [OCTaTOYHOro
YPOBHSI  3HAHMS  AWUCLUMMNAWMHBI,  NJIOXO
OPUEHTUPYETCA B OCHOBHbIX MOHATUSAX W
onpegeneHunsx; nnoxo 3HakoM C OCHOBHOM
nuTepaTtypow; OonyckaeT npu oTBeTe Ha
3a4eTe CYLIECTBEHHble OWWBKM U He
MOXET  yCTpaHUTb WX  Jaxe  noj
PYKOBOZACTBOM mpenoaaBaTernsi.

OO6yyvaromincs He MOXET MNpoaHanM3npoBaTb
yCcrioBue 3ajayu, HameTUTb MNnaH ee peLleHus,
He BrageeT MaTemMaTMdeckMMm  annapartom.
MpencraBneHve uJyxon paboTbl, OTKa3 OT
BbINOSHEHUS 3a4aHUS.

6.3 TunoBble KOHTPONbHbIE 3aAaHWUs /UMK UHble MaTepuarnbl, UCNONb3yeMble ANA OLEeHKU pe3ynbTaToB

obyyeHus

6.3.1 TunoBble KOHTPOJbHbLIE BONPOCHI

Ne n/n

dopMynMpoBKM BOMPOCOB

Cemectp 1

Mpoun3BoaHbIE OCHOBHbLIX aneMeHTapHbIX yHKuun. dopmyna Tennopa.

OcHoBHble npasuna audgepeHUpoBaHus.

OnpepeneHune n reoMeTpn4eckuin CMbICN NPON3BOLHON.

TeopeMbl 0 PYHKUMSIX, HEMPEPBLIBHBIX HA OTPe3kKe.

HenpepbiBHOCTb. Knaccudumkauusa Touek paspbisa.

BeckoHeuHo 6onbLune n nx CpaBHeHMe.

BeckoHeuHo mMarnble 1 nx CpaBHeHwMe.

3amevaTernbHble npeaenbl.

OO (N[O BD]|WIN|—~

Mpenen nocnenoBaTenNbHOCTU U DYHKLMN.

[N
o

MoBepxHOCTU 2-r0 NopsiAKa U UX NpUMEHEHME.




11

YpaBHeHUs NpsiMOK B MPOCTPaHCTBE.

12 YpaBHEHME NroCcKoCTH.
13 KpuBble BTOporo nopsaka.
14 YpaBHeHWe NpsiMOi Ha NNOCKOCTU.
15 MpocTenwne 3agaum Ha MmeToq KoopauHarT.
16 CwmelLaHHOe npovsBefieHne BEKTOPOB.
17 BekTopHOe nponsBefeHne BEKTOPOB.
18 CkansipHoe Npou3BeaeHMe BEKTOPOB.
19 BekTopHOe npocTpaHCcTBO. JIMHENHbIE onepaLmmn ¢ BEKTOpamu.
20 MeTopg Maycca pelleHnsi cucTem.
21 JInHelHble cnuctembl ypaBHeHuin. Popmynbl Kpamepa.
22 [encteusa ¢ matpruamum.
23 Onpepenutenu.
Cemectp 2
24 YpaBHeHus 1-ro nopsgka, cBogswmecd K ksagpatypam.
25 3apava Kowm v kpaeBas 3agaya Anst ypaBHeHus1 1-ro nopsiaka.
26 ABCOnTHas U yCroBHast CXOANMOCTb.
27 HecobcTBEHHbIV MHTEerparn, onpeaeneHne 1 CBONCTBa.
28 BbluncneHme onvHbl oyrm KpUBOW.
29 BbluncneHve nnowaam nnockon urypsl.
30 WHTerpnpoBaHmne no 4yacTtsam B ONpefenieHHoOM WHTerpane.
31 3ameHa nepemMeHHOM B onpeaeneHHoOM MHTerpane.
32 Teopema bappoy. ®opmyna HetotoHa-J1enbHmua.
33 Teopema o cpegHem.
34 OnpepeneHHbl MHTEerparn, onpeaeneHne 1 CBONCTBA.
35 WHTerpupoBaHne TpPUroHOMETPUYECKNX BblPaXKEHNI.
36 WHTerpnpoBaHne nppaumoHanbHbIX BbIpaXKeHWA.
37 PasnoxeHne paumoHanbHbIX 4poben Ha npocTenLume.
38 WHTerpmpoBaHue no 4acTtam B HeonpeaeneHHoOM WHTerpane.
39 3ameHa nepeMeHHOl B HeonpeaeneHHoOM WHTerpare.
40 HeonpegeneHHbIn MHTerpan, onpegeneHne n CBoncTea.
41 dopmyna Tennopa.
42 Heobxoanmoe ycnosue skcTpeMmyma. [JoctatouHble YCIOBUst SKCTpEMyMa.
43 TeopeMbl 0 audepeHunpyemMbIX PYyHKLUSX.
44 OnpepeneHune n reomeTpnyeckuin cMbicn anddepeHumana.
45 MpounsBoaHas pyHKUMMK, 3a4aHHON NapaMeTpUYecKu.
46 MpounsBoaHas CroXxHON yHKUUN.
Cemectp 3
47 TporHon uHterpan. OnpeaeneHve N NPUNOXEHNS.
48 [1BOMHON MHTerpan B NONSAPHbLIX KoopAUHaTaX.
49 [1BOMHON nHTerpan, onpeaeneHne n reoMeTpnUYEeCcKUin CMbICr.
50 OKCTpEMYM.
51 lMponssoaHasi No HanpaBneHuto, rPagneHT.
52 OuddepeHuman, onpegeneHne u reoMeTpmyeckui CMbICH.
53 YacTHble Npons3BogHbIe, onpeaeneHne n reoMmeTpuydeckuin CMbICH.
54 HepaBeHcTBO Beccens n paBeHcTBo NapceBans.
55 Teopema OQupuxne.
56 Psan dypbe, onpegeneHve u CBOWCTBA.
57 Psg Tennopa, pasnoxeHue B psg Tennopa OCHOBHbLIX afieMeHTapHbIX  (OYHKUUNA.
58 CTteneHHble psabl, Teopema Abens.
59 DyHKUMOHanNbHbIE Psifbl, PABHOMEPHAsA CXOAUMOCTb, AuddepeHLMpOBaHME N MHTETPUPOBAHNE PSAOB.
60 ABconoTHas 1 yCnoBHasi CXOAUMOCTb.
61 3HakonepemMeHHble psabl. [MpusHak JlenbHuua.
62 Mpu3HaKkM CXOAMMOCTU MOSNOXUTENbHBIX YNCTTOBbIX PSIA0B
63 MpunoxeHusa guddepeHunanbHbIX YpaBHEHMI K TEOpUKN KonebdaHun.




64 CwncteMbl NMHENHbIX auddepeHumnanbHbIX YpaBHEHWN.

65 JInHenHble ypaBHEHNS 2-r0 nopsaka ¢ NOCTOAHHbIMU KO3 pumumeHTamu.

66 Bapuaumsa npon3BonbHbIX MOCTOSAHHbIX.

67 CTpykTypa 0bLiero peleH1s NMMHENHOTO ypaBHEHNUST 2-T0 MopsiaKa.

Cemectp 4

68 Kputepuii cornacusa xu-ksagpart

69 CpaBHeHne agncnepcuii no ABym Bblbopkam.

70 MpoBepka cTaTucTuyecknx runotes. Ownbkn 1-ro 1 2-ro poaa.

71 [oBepuTenbHbI MHTEPBan Ang Ancnepcum

72 ﬂ,OBepI/ITeJ'IbeIIZ MHTEpPBan Ana MmateMaTu4eckoro oxmgaHuma

73 CTaTucTnyeckme OLEeHKN MaTeMaTUYeCcKoro OXXmaaHus U AMcnepcun.

74 CraTtnctnyeckasi oueHka HeU3BECTHOMO NapaMeTpa pacrnpeaeneHus: CoOCToATENbHOCTb, HECMELLIEHHOCTb.

75 CnyvainHas BbIOGOpKa 1 ee YMCIOoBblE XapaKTePUCTUKN

76 HopmanbHoe pacnpegeneHue.

77 lMokasaTenbHOe pacnpeaeneHue.

78 BuHoMmanbHoe pacnpegeneHue.

79 HepaBeHcTBO Yebbiwesa. 3akoH 6ombLnx Ymcen.

80 Yncnosble XapaKTepUucTukn CJ'Iy'vlaIZHbIX BEJIMYMH. MaTeMaTun4eckoe oXxXnagaHue, gucnepcuad, MmegmnaHa.

81 Hel'lpeprBHbIe cnyanlele BeJIMYUHbI, MNJTIOTHOCTb BEPOATHOCTMU, (*)yHKLLI/IFI pacnpeneneHna.

82 [unckpeTHble cnyyanHble BeNMYUHLL. Paa pacnpegeneHus.

83 Cxema bepHynnu.

84 dopmyna NoMHOM BEPOATHOCTU.

85 TeopeMbl CROXEHUSA N YMHOXEHUS.

86 CnyvaiHble coObITUS U 4ENCTBUS HAL HUMM.

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

88 dopmyna MNpuHa.

89 KpuBOnMHENHbIM MHTErpan 2-ro poga.

90 KpuBonuHenHbI nHTerpan 1-ro poga.

6.3.2 TunoBble TeCcTOBble 3afaHNA
He npegycmoTtpeHo.
6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHLbIE 3afaHNA (3a4a4un, KeUchl)
TvNoBbIE NPAKTUKO-OPUEHTUPOBAHHbIE 334aHus (3a4a4um, KENChbI)HAXOAATCSA B NPUMOXEHUM K AaHHon Prid.

6.4 MeToanyeckue maTtepuansl, onpeensirouime npoueaypbl oLleHUBaHUA pe3ynbTaToB 0by4eHUs
6.4.1 YcnoBusa gonycka o6y4arollerocsi K NpoOMeXxyToyHOM aTTecTauum U nopsaokK JIMKBUAALMW akaAeMU4eCcKon
3aJ0MmKEeHHOCTHN

lMpoBeneHNe NPOMEXYTOYHOW aTTecTauuMu permnamMeHTMpPOBaHO moKanbHbIM HOpMaTuMBHbIM aktom CI6MYMNTA
«lMonoxeHne o0 NnpoBeAeHMUN TEKYLLIErO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTauumn obyyaroLLmnxcsa»

6.4.2 ®opma npoBeaeHUsA NPOMEXYTOYHON aTTecTaumm nNo AUCUUNIINHe

YcTHad + MucbmeHHas + KoMnbloTepHOe TeCcTMpoBaHme WHas

6.4.3 OcobeHHOCTU NpoBeAeHNA NPOMEXYTOYHOM aTTecTalMm nNo AUCUUNIIMHe

B03MOXHOCTb NOMb30BaTLCA CMPaBOYHLIMU TabnuLamu;
Bpemsi Ha nogrotoeky oTeeTa 45 MUHYT

7. YHEBHO-METOAMNYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMITIUHDbI
7.1 YyebHasa nutepaTtypa

ABTOp 3arnasuve | M3patenbCcTBO | Nog nspaHus | Ccbinka
7.1.1 OcHoBHas y4ye6GHas nuTepaTtypa
Oypakos, b. K. Kpatkun Kypc BbicWen | KpacHosipck: Cnbupckuin http://www.iprbooksh
anrebpbl 1 aHanMTU4HecKown deaepanbHbIi 2017 op.ru/84222 .html
reomeTpum yHMBEpCUTET




Yrnvpx KO. T JInHelHasa anrebpa. Omck: Omckui http://www.iprbooksh
AHanutnyeckas reomeTpus rocyapCTBEHHbIN 2013 0p.ru/24895.html
yHuBepcuteT nm. ®.M.
[ocTtoeBckoro
Kynukoga, H. A, |JlnHenHaga anrebpa. http://www.iprbooksh
dageesa, O. B. AHanuTuyeckas reomeTpus. Camapa: Camapckui op.ru/105212.html
OnddepeHunansHoe " rocyaapcTBeHHbIN 2019
WHTErpanbHoOe UCYUCIEHMS. TEXHUYECKNIA
OnddepeHumnancHble yHuBepcuteT, 36C ACB
ypaBHeHUS
7.1.2 lononHuTenbHasa y4yebHaa nutepartypa
Psbyuwuko, A. M., |ngnBmaoyaneHble  3agaHud http://www.iprbooksh
bapxaTtos, B. B.,|mo BbiCclIen MmaTeMaTuke. 0p.ru/20266.html
HepxaseL, B. B, |[Yactb 1. JluHenHas n
KOpyTb, n. E., | BexTOpHas anrebpa. MuHck: Bblwanwas 2013
Pabywko, A. I. AHanuTuyeckas reomeTpus. Lwkona
OndpdepeHunansHoe
ncumcneHne dyHKUMM OgHOM
nepemeHHown
PabyLwuko, A. M., | nguBmaoyanbHble  3agaHud http://www.iprbooksh
Bapxatos, B. B.,|no BbiCllen MmaTematuke. op.ru/20274.html
Oepxasey, B. B. [Yactb 2. KomnnekcHble
KOpyTb, n. E., |uucna. HeonpegeneHHble u
Pabywiko, A. IT. onpeneneHHble  uHTErpansl. MwuHck: Bbiwanwas 2011
DyHKL MK HECKOINbKNX Lwkona
nepemMeHHbIX.
OObIKHOBEHHbIE
anddepeHumnancHele
ypaBHEHMS

7.2 MNMepe4eHb NpoceccnoHanbHbIX 6a3 AaHHbIX U NH(POPMALMOHHO-CMPABOYHbIX CUCTEM

OnekTpoHHO-6nbnnoTeyHas cuctema IPRbooks [OnekTpoHHeIn pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CIb INYMNTO [OnekTpoHHbin pecypc]. URL: http://nizrp.narod.ru
OneKkTpoHHO-6MbnmMoTevHasa cuctema «Abyke» [OnekTpoHHbIi pecypc]. URL: https://www.ibooks.ru/

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

7.4 OnucaHmne MaTtepuanbHO-TEXHMYECKON 6a3bl, HEOOGXOAUMOMN ANA OCYLeCTBNEeHUA obpa3oBaTenbHOro
npouecca no gucumnnumHe

AyauTopus OcHalueHne

MynbTuMeauinHoe obopyaoBaHue, cneLmannanpoBaHHas mebenb, Aocka
JlekunoHHas ¥ A PyA 4 P A
ayautopus

CneunanuaunpoBaHHasi Mebernb, gocka
YuebHas ayautopus




MpunoxeHune

pa60qe|71 nporpamMmmbl gUCUUNINNHbBI MaTematuka

HaumeHosaHue OUCL{UI'IHUHI:,I

no HanpasneHuio nogrotoskn 20.03.01 TexHocdepHasa 6e3onacHOCTb
HavmeHoBaHwue Ol (npoduns): MpombINeHHan n akonormdeckas 6e3onacHoOCTb

6.3.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3aAaHus (3apayn, Kenchbl)

Ne n/n | YcnoBus TMNOBbIX NPaKTUKO-OPUEHTMPOBAHHbLIX 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 nsameHunTcsa cmellaHHoe Npon3BefeHne TPex BEKTOPOB, ECININ 3aMEHUTb
(abc) nHa (cha)?

6 Yepes Kakylo U3 aTUX TOYEK MPOXOANT MIOCKOCTb 2x —y + 3z — 3 = 07

HL 2 -1 2y 2 1) M -2 -1

7 MapannenkeHbl M ABe NNOCKOCTH ?
2x—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)
xX—
10 Bbiuncnutb yron, nog koTopbim rpaduk dyHkumm f(x)nepecekaet ocb OX.
f(x) 1t(3) € (-m/3;m/3)
X)) =— xX), X —-n/3;

\/§ g

Cewmectp 2
1 Ckonbko NMPOMN3BOSIbHBIX MOCTOAHHBIX AOMMKHO coaepxaTb obLuee pelleHve

ypaBHeHus f(x,y,y,y") =0 ?

2 Hantn obLlee pelueHne ypaBHeHust y' + 2xy = 0
3 Hantn obLlee pelleHne ypaBHeHus y"' + 4y = 0
4 Havitn obLiee pewweHne ypaBHeHus y'' +y' — 2y =0

5 Pewwuts 3agady Kowm: y' +y = e*, y(0) = 1,5




cTp. 2

Kakol n3 npnsHakoB CXOOMMOCTU HY>KHO NPUMEHMUTb K psigy mezin ?
1) cpaBHeHua 2) Nanambepa 3) JlenbHuua

Myctb S, = Z’{‘(—l)“% , S = Zf""(—l)“% . BepHo nn, ut0 |S — S35 < 0,17

HaHbl nonoxutensHble psaabl 1) X7 u,n 2) ¥:7* v,, npuuem psg 2) cxoguTtcs U u, /v, — 2npun -
+oo. Torga pag 1) :

A) pacxogntcs  B) cxogutcst  B) HeT onpeneneHHoro oteeTa

Haintin koadpuUMeHT npu x? B pasnoxeHnn yHKUMK x - In(x) B pag Teinopa B OKPECTHOCTM TOYKU
x=1.

Cemectp 3

MpagueHT dpyHKuUN f(x,y,z) B HEKOTOPOMN TOYKE paBeH

Vf = 4i — 2j + V/5k . BolucnnTb NPOU3BOAHYIO (DYHKLUMUS B 3TOI TOUKE MO HanpasneHuio Bektopa Vf

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

BepwuHamu A(0; 0), B(1; 1), C(0; 1), ecnu nssBecTHO, 4TO
aQ 9P _
———=17
dx 0dy

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

BepwuHamu A(0; 0), B(1; 1), C(0; 1), ecnu nssBecTHO, 4TO
aQ P _
——-—=07
ox ay

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

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

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

A,B,C—cny4anHble cobbitusa. CobbiTne DcoctonT B TOM, YTO npom3owwsio C u xotst 661 0gHO 13
cobbiTuii A n B. Belpasute D cdoopmyrnon yepes A,B,C.

A,B,C—cny4anHbie cobbitusa. CobbiTne DcocTonT B TOM, YTO Unu He npomsoLwurio C nnm npounsoLuno
X0Tsa 6bl 0gHO M3 cobbiTun A 1 B. Beipaautb D dpopmynow yepes A,B,C.

A u B HeszaBucuMble cobbiTus, P(4) = 0,75 P(B) = 0,8. Hantn P(A + B)

Cemectp 4

A,B,C—cny4aiiHble cobbiTus. Cobbitne DcocTtont B TOM, 4TO npomsoLwsio C 1 xoTa 66l 0gHO u3
cobbiTuin A n B. Beipa3ute D coopmynoi yepes A,B,C.

A,B,C—cny4ariibie cobbiTusi. CobbiTe DCOCTOMT B TOM, YTO UIK He npour3owwsno C unm nponsoLusno
xoTs 6bl 0gHO M3 cobbiTuin A 1 B. Beipasntb D dhopmynoi yepes A,B,C.

A u B He3aBucuMmble cobbiTus, P(A) = 0,75 P(B) = 0,8. Hantu P(A + B)

BepoaTHOCTb nonagaHus B Lenb npy ogHoM BeicTpene paBHa 0,8. KakoBa BEpOATHOCTb, YTO U3 4-X
BbICTpenoB 6yaeT poBHO 2 nonagaHusa?




cTp. 3

BepoaTHOCTb nonagaHus B Lenb npy ogHoM BbicTpene paBHa 0,8. KakoBa BEpOATHOCTb, YTO U3 4-X

BbICTPENOB He OyAeT HM OgHOro nonagaHua?

CnyvainHasi BenuumHa X npuHumaet 3Hadenus 1,2,3,4 ¢ BEpOATHOCTAMMU
0,1; 0,2; 0,3; 0,4. Hanntn matemaTtn4yeckoe oxmgaHue X

MNOTHOCTb BEPOATHOCTM BENUYUHBI X paBHa
_ (0,5cos(x), |x| <m/2
f@) _{ 0, |x|>mn/2

Hantn matemaTtnyeckoe oxmagaHue X

MNoTHOCTbL BEPOSTHOCTM BENWUYMHBI X paBHa
_(0,5cos(x), |x| <m/2
e _{ 0, |x| >m/2

Hartu BeposiTHOCTb TOro, Uto 0 < X < 1 /6

[1NoTHOCTb BEPOATHOCTM BENUYMHBLI X paBHa
0,5x, 0<x<2
f(x)_{o, x<O0wmx > 2
Hantn gncnepcuio X

10

HaliTn BEpOATHOCTb, YTO CyMMa O4YKOB NMpu ABYX DpOocaHMaX KOCTU paBHa 47




