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1 BBEAEHUE K PABOYEW NPOrPAMME OAUCLMUMNINWHBI

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

1.2 3apgaum gUCLUMUNIIUHBI:

3aknagka marematumdeckoro yHOaMeHTa Kak CpeacTBa U3YYEHMSs OKpyXKarllero mupa Ans YCreLHoro
OCBOEHUSI OUCLIMMITMH €CTECTBEHHOHAYYHOro M NPOodEeCCMOHANbHOro LNKIIOB.

1.3 TpeboBaHMA K npeaBapuUTeNbHON NOArOTOBKE OOy4aloLerocs:

MpepBaputenbHas NoAroToBka npegnonaraeT co3daHue OCHOBbI AMsi (POPMUPOBAHNUS KOMMNETEHLMIA, yKa3aHHbIX
B M. 2, NpY NU3YyYEHUN AUNCLIUMNIINH:
BasupyeTcsa Ha KoMneTeHUusix, CHOOPMMPOBaHHBIX Ha NpeablayLieM ypoBHe obpa3oBaHus.

2 KOMMETEHUWU OBYYAIOLLEITOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OAUCLUNIUHDbI

OMNK-1: NpuMmeHATb ecTeCTBEHHOHAY4Hble N OO eNHXXeHepHble 3HaHUA, MeToAbl MaTeMaTU4eCKoro aHanusa u
MopaenupoBaHus B npocdeccmoHanbHON AeATeNbHOCTH;

3HaTb: —MeToAbl MaTemMaTM4eckoro aHanmaa, ncnonb3dyemble nNpu  aHannTtn4ecKkomMm uccrnenosaHnMmnm CUCTEM
aBTOMaTU3aUunn TEXHOJIONMYEeCKNX npoLeccos.

YmeTb: —MNPUMEHATb METOAbl MaTeMaTU4eCKoro aHalms3a, ucnosibdyemble npu aHarimTn4eckoM wnccrnenoBaHun CUCTeEM
aBToMaTn3aunm TexXHONorm4eckmnx npoLeccos.

BnapeTb: —HaBblkaMn MCMNOMb30BaHMS METOLO0B MaTemMaTU4eCcKoro aHanmsa npu aHalnnMTn4eckom mccnegoBaHnn CUCTEM
aBTomMaTn3aunm TexHONorm4eCckmnx npoueccos.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
a g paboTa
=P
HaumeHoBaHue 1 cogepxaHve pasgenos, TeM 1 3 g O CP
y4ebHbIX 3aHATUI 2 gg Nex. Mp. (4achbt)
O Z | (yackl) | (4acekl)
Pasgen 1. JluHenHas anrebpa
Tema 1. SnemeHTbl NMHenHon anredpsbl.
Onpepenutenu, OeWCTBUA C  MaTpuuamu, BEKTOpPHOe
NPOCTPaHCTBO, CUCTEMbI JIMHENHBIX YPaBHEHWIA. 2 2 53
Tema 2. BekTopbl B TPEXMEPHOM MPOCTPAHCTBE.
Bektopbl:  TpexmepHOoe  BEKTOpHOE  MpPOCTPaHCTBO,
JNIMHENHbIE onepaumm ¢ BeKTopamMu, OPTOHOPMUPOBAHHbIN
6asuc, ckansipHoe, BEKTOpHOE " CcMeLlaHHoe 2 2 53
npon3BedeHus.
Pasnen 2. AHanuTtudeckas reoMmeTpus
Tema 3. AHanuTuyeckas reomeTpus Ha NAOCKOCTU.
AHanuTuyeckass reoMmeTpusi: npocTenliMe 3ajadM  Ha
MeTo[, KOoOopAuHaT, YypaBHEHME MpPsSMOM Ha MMoOCKOCTH,
KpMBble BTOPOro Nopsiaka. 2 S 53
Tema 4. AHanuTu4eckasa reomeTpus B MPOCTPaHCTBeE.
YpaBHeHune NMOCKOCTN,  ypaBHEHUs npsiMmon B
npoctpaHcTBe. [loBepxHOCTM 2-ro nopsgka W Ux 1
NPUMEHEHME Ha NpaKTyUKe. 2 5 45
Pasgen 3. OuddepeHumnanbHoe wucyUcrieHne dyHKUnm
OHON NnepeMeHHom
Tewma 5. MNpepensbl, HENPEPbLIBHOCTb.
Mpenen nocrnenoBaTenbHOCTH " YHKLUMM.
3amedatenbHble npegensl. beckoHewyHo Manble M UX
cpaBHeHve. beckoHeyHO OomnbliMe U UX CpaBHEHME.
HenpepbiBHOCTb. TeopeMbl O YHKUMSX, HenpepbiBHbIX 2 2 53
Ha oTpeske.
Tewma 6. NpownssogHasa dyHKkuMK. OudpdepeHumnan.
MpaBuna andpepeHumpoBaHus. Tabnuvua
npon3BoaHbIX. Teopembl o] andpepeHumpyemMbix
PYHKUNAX.
dopmyna  Teinopa.  ®opmynbl  MaknopeHa — ans 2 4 53
HEKOTOPbIX PYHKUMI
Utoro B cemecTtpe (Ha kypce ans 3A0) 12 20 310
KoHcynbTauumn n npoMexyToyHasa attectaums (Ok3ameH) 13
Pasgen 4. NHTerpanbHoe ucynucneHune 2




Tema 7. HeonpeaeneHHbIn nHTerpan

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.

22

Pasnen 5. QuddepeHumnanbHble ypaBHEHNS U paabl

20

Tema 9. AnddepeHumansHble ypaBHEHNS.

3apavya Koww u kpaeBas 3agaya (popMynuMpoBku),
obLee pelueHne n obLmnn

uHTerpan, ypaBHeHus 1-ro nopsigka, cBoAslmecs K
KBagpaTypam, CTpyKTypa

obLlero peleHust NIMHEMHOIO YpaBHEHUA 2-T0 Mnopsaaka,
NNHENHbIE ypaBHEHUS C

MOCTOSIHHBIMWN ~ KO3(PULMEHTAMN, CUCTEMBI  JIMHEWHbBIX
YPaBHEHUI, NPUNOXEHUS

anddepeHumnanbHbIX YpaBHEHUI B TEOpUM KonebaHui

Tema 10. Pagpl

MpuaHakm CXOAMMOCTM YMCINOBbLIX PSIOOB,
byHKLUMOHanNbHble  psifbl, pPaBHOMEPHas CXO4MMOCTb,
CTeneHHble psabl, Teopema Abens.

OnddepeHunpoBaHne Un  UHTENPUPOBAHME  CTEMEHHbIX
pagoB, pag Tewnnopa, pasnoxeHue B psg  Teunopa
OCHOBHbIX 9fieMeHTapHbIX (YHKLNIA, pag,

dypbe, pasnoxeHne KyCOYHO-HENpepbIBHON (YHKUMK B
psag dypbe

22

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

22

Tema 11. OYHKUNW HECKOMBKUX NEPEMEHHBbIX.

YacTHble Npou3BOAHbIE, npoussogHas CMNOXHOW
dyHKUUK, anddepeHumnan,

lMpounssogHas No HanpasreHuto, rpagueHT. AKCTPEMYM.

Tema 12. KpaTHble 1 KPUBONMHENHbIE MHTErparbl.
[lBolHOW 1 TPOWHOW  MHTerpanbl, KPUBOJIMHENHbIE
nHTerpansl 1-ro n 2-ro poaa,

YCNOBUA  HE3aBUCUMOCTW  OT MyTW, MOBEPXHOCTHbIE
NHTerpanbl. SNemMeHTbl Teopumn Nons.

20

Wtoro B cemecTpe (Ha kypce ansa 3A0)

20

KoHcynbTaumm 1 npoMexyToyHas atrecTtauus (3ayer)

126

0,25

Bcero koHTakTHasa pa6orta u CP no gucumnnuHe

51,25

449




4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTpoBaHue y4eBHbIM NiiaHoM He NpeayCMOTPEHO

5. ONMTUCAHUE NOKA3ATEJNEW, KPUTEPUEB, CUCTEMbI U CPEACTB OLIEHUBAHUSA PE3YJILTATOB

5.1 Nokaszatenun oueHUBaHNA

OBYYEHUA

Ko komneTeHummn

lMokasaTenu oueHMBaHMSA pe3ynbTaTtoB 00yyYeHns

Orl1K-1

[eMOoHCTpUpYyeT  3HaHUS  OCHOB  aHanmuTMYECKOW UK NuHerHow  anrebpbl,
anddepeHUnansHOro U MHTErpanbHOro UCHMUCMEHUS, NocneaoBaTenbHOCTN U paabl,
YncneHHble  MeToAbl,  PYHKLUUW  KOMMMEKCHOrO  MEepeMEeHHOro,  3MeMeHThI
PYHKUMOHAMNBbHOrO aHann3a, BEKTOPHbIN aHanms.

MpumeHseT maTemMaTMyeckun annapat uccrnegoBaHust  OYHKUMA,  JIMHEWHOMW
anrebpbl, AuddepeHUMansHOrO U UHTErpanbHOro  UCHUCNEHUS,  PSAOB,

andpdbepeHumnanbHbIX  ypaBHEHUA, Teopuu (PYHKLUMIA KOMMMEKCHOTO MNepeMEHHOro,
YUCFEHHbIX METO0B.
Obnapaetr meTogamu pelleHust 3ajady C MNPUMEHEHWEeM TeOpeTUYECKMX OCHOB

BbICLLEN MaTEMATUKN.

5.2 Cucrtema n KputTepum oLeHUBaHUSA

LLIkana oueHnBaHuSA

Kputepum oueHnBaHUsi CHOPMUPOBAHHOCTM KOMMETEHLIMIA

YcTHOe cobecenoBaHue

MucbmeHHasn paboTa

5 (0TAMYHO)

O6yvatowmics nokasbiBaeT
BCECTOPOHHee M rnybokoe  3HaHuWe
OCHOBHbIX MOHATWIA " TEOpPEM

mMatemMaTtuku, cBoOOAHO OpUEeHTUpyeTCcAa B

OCHOBHbIX  MOHATMAX,  TepMuHax MU
onpedenieHMsix NpuM  OTBETE;,  YCBOWUN
OCHOBHYI0 nutepartypy; nposBnseT
TBOpYECKME CMOCOBHOCTU UM LUMPOKYHO

3pyaMUMIO B MCMOMNb30BaHWU  y4eGHOro
maTepuana

OO6yvarowmmnca  geMoHcTpupyeT
MoHMMaHWe  ycrnoBusi  3afjauyu,  BrajeHue
HaBblkamy €ro aHanusa, Bbloopa HYXHbIX
Teopem M opMyn Ans ee peleHus. Ymeet
NpUMeHATb  MaTeMaTU4Yeckuii  anmapart  ans
peanu3auMu nnaHa peLleHus 3agadn U, ecrnu
3TO Heobxogumo, MOXeT MpPeAcTaBUTb €ro

rpaduyecku. Nonyynn npaBunbHLIN OTBET.

npaeunbHoe

O6yyvarowminca nokasbiBaeT [OCTaTOYHbIN
YPOBEHb  3HAHUA  OCHOBHbLIX  TEOPEM;

O6yyvalowmmnca  OeMOHCTpUpyeT  npaBuIibHOE
OPVEHTMPYETCS B OCHOBHbIX MOHATUSIX W
. MoOHMMaHWe  ycrnoBusi  3agauu,  BrageHue
onpeaeneHusx; aonyckaet
4 (xopoLwuo) HaBblkaMn €ro aHanusa, BblGopa HYXHbIX
He3HaunTernbHbIe MOrpeLLIHocTn npu
TeopeM 1 OpPMYn AnNA  €ee  peLueHus.
OTBETax Ha BOMPOCHl 3K3aMEHALMOHHOTO 6
6uneta W JoONOMHWTENbHbIE  BOMPOCHI Hlonyckaet HeanaumreneHbie oLwmoKky.
npenopaeatens.
Ob6yuvatowmincs rnokasbiBaeT 3HaHus
yyebHOro Martepuana B MWHMManbHOM
obbewme; MOXeT cdopmynuposaTb .
OOyuvalowmincs BHUKAET B CMbICIT  YCINOBMS
OCHOBHblE 3aKOHbI, MOHATUS "
3agayv, NOHMMAEeT MNaH ee pelleHns, OAHakKo,
3 (YOoBNETBOPUTENBLHO) ONPEACIICHNA, HO TPt 3TOM, AOMYCKAA | 0™ viower B nomkHoit mepe c MOMOLLbIO
YA P 6onbLuoe KONM4ecTBO P
) mMaTeMaTU4yecKoro annapata peanusoBaTb ee
HeMpVHUMNManbHbIX OWMOOK; JonyckaeT cLeHme
CyLleCTBEHHble OWwMWOkM B OTBETe Ha P )

9K3aMeHe, HO MOXeT YCTpaHUTb UX non
pykoBOACTBOM npenogaBaTterns.

O6yvalowminca He WMMeeT [OCTaTOYHOro

YPOBHS 3HaHUS AUCLMMNINHBI; HE MOXeT
copMynupoBaTb  OCHOBHble  TeopeMbl; | Obyvalowmncs He MOXeT npoaHanuanpoBaTtb
MAOXO  OPUEHTUMPYEeTC B OCHOBHBIX | yCNOBME 3adadvv, HaMeTUTb NNaH ee peLueHus,
2 MOHATMSAX W ONpeaerneHusix; MoXo 3HAKOM | He BrageeT MaTeMaTMyecKum  annapaToM.
(HeynoBneTBOPUTENBHO) o - 7
C OCHOBHOW nuTepaTypou; gonyckaeT npwu | NpeacraeBneHne 4yxon paboTtbl, OTKas oT
OoTBETE Ha 9K3aMeHe CyLECTBEHHbIE | BbIMOMHEHNS 3a4aHus.
OLMBKN U HE MOXET YCTPaHWTb MX Jaxe
nof pyKoBOACTBOM MpenofaBaTens.
O6yuvatowmiics  nokasbiBaeT  rnybokoe | OGyyatowmncs OeMOHCTPUpyeT  npaBuIibHOE
3HaHWe OCHOBHbIX MOHATM W TEOpeM, | MOHWMaHWe  YCroBWS  3adjayun,  BrageHue
SauTeHo CBODOOOHO OpUEHTMPYETCA B OCHOBHbIX | HABbIKaMW €ro aHanusa, Bblbopa HyXHbIX

MOHATUAX, TEepMUHaxX W onpeaerieHnax;

Teopem u opMyn And ee pelweHus. Ymeet




NPMMEHATb  MatemaTMyeckuin annapaTt Ans
peanu3auuMu nnaHa pelleHus 3agjadm U, ecrnu
3TO HeobxoaMMO, MOXeT MpeacTaBUTb €ro
rpacpuyeckun. MNMonyyunn npasunbHbIA OTBET.

ycBOMI OCHOBHYHO nvTeparypy;
NposIBSiET TBOPYECKMe CMOCOGHOCTM B
“cnonb3oBaHUMK y4ebHOro Matepuana.

O6yuvalowmiics He wuMeeT [OCTAaTOYMHOro
YPOBHS  3HAHMS  AMCLUMINMHBI,  MJIOXO
OPUEHTUPYETCSH B OCHOBHBLIX MOHSTUAX W
onpeeneHunsx; nioxo 3HaKOM C OCHOBHOW
nuTepaTtypow; JonyckaeT npu OTBeTe Ha
3ayeTe CyLIeCTBEHHble OWnbkn U He
MOXEeT  yCTpaHuTb UX  Jaxe  nopj
PYKOBOZACTBOM Npernogasarens.

OO6yuvalowmiics He MOXeT npoaHanuanpoBaTb
ycrnoBue 3afadu, HaAMeTUTb MMaH ee peLUeHus,
He BnageetT MaTeMaTM4yeckMM annapaToMm.
MpeactaBneHne uyyxon paboTbl, OTKa3 oT
BbINOMHEHUS 3afaHus.

He 3a4teHo

5.3 TunoBble KOHTPOSNbHbIE 3aAaHUs U/UNU UHbIe MaTepuanbl, UCNOMNb3yeMble ANA OLEeHKN pe3yfibTaToB
oby4eHus
5.3.1 TunoBble KOHTPOJbHbIe BONPOCHI

Ne n/n

dopMynnpoBKN BONPOCOB

Kypc 1

AGCOMIOTHas U YCroBHasi CXOAUMOCTb.

HecobCcTBEHHbIV MHTErparn, onpeaeneHne 1 CBONCTBA.

BbluncrneHme anuHel gyrm KpUBown.

BbluncneHve nnowaam nriockon gurypsl.

WHTerpupoBaHue No YacTsiM B OnpeaerneHHoM MHTerpane.

3amMeHa nepeMeHHol B onpeaeneHHoOM WHTerparne.

Teopema o cpegHeM.

OI'Ipe,EI,eJ'IeHHbII‘/II MHTEerparn, onpeageneHne n CBOWCTBA.

MHTerpI/IpOBaHVIe TPUTOHOMETPUYECKUNX Bblpa)KeHVIIZ.

NHTerpupoBaHme nppaunoHanbHbIX BbIPaXKEHWA.

PasnoxeHne paunoHanbHblx Apobert Ha npocTenLume.

MHTerpMPOBaHVIe no 4acTtdam B HeonpeaeneHHoOM uHTterpane.

3ameHa nepemeHHoﬁ B HeonpegeneHHoM WHTerpane.

Heonpe/:l,eneHHbuZ MHTErpan, onpeaneneHne n CBOWNCTBA.

dopmyna Tennopa.

Heobxoaumoe ycrosue akcTpemyMa. [JocTaTouHble YCMOBUS SKCTPEMYMA.

Teopembl 0 guddepeHumpyemMbix PyHKLNAX

OnpepgeneHne n reomeTpuyeckuin cmeicn anddepeHumana.

3|a(3|a]a|2|3|n|2|3] 0|~ || o] s |w|n|~

MpownssoaHas yHKUMK, 3ag4aHHON NapaMeTpU4ecKu.

20 [MpounsBoaHas CroXHON PYHKUNN.

21 [Mpon3sBoaHbIE OCHOBHbLIX aneMeHTapHbIX yHKUuun. dopmyna Tennopa.
22 OcHoBHble nNpaBuna auddepeHUNpPoBaHUS.

23 OcHoBHble nNpaBuna auddepeHUNpPoBaHUs.

24 TeopeMbl 0 PYHKLMAX, HENPEPbLIBHbLIX HA OTPE3Ke.

25 HenpepbiBHOCTb. Knaccudurkauusa Toyek paspbisa

26 BeckoHeyHo Bonblune 1 UX CpaBHEHME.

27 BeckoHeYHO Marnble U X CpaBHEHWE.

28 3amevaTtenbHble npegensi.

29 Mpenen nocneaoBaTenNbHOCTU U PYHKLMK.

30 lMoBepxHOCTM 2-ro nopsigka u X NPUMEHeHne

31 YpaBHEHUA NPsIMOM B MPOCTPaHCTBE.

32 YpaBHEHUE NNOCKOCTMW.

33 KpuBble BTOporo nopsgka.

34 YpaBHeHue NpssMOKn Ha NMOCKOCTH.

35 MpocTenwmne 3agaum Ha MeToq KoopauHar.

36 CwmelLaHHOe Npov3BeeHNe BEKTOPOB.

37 BekTopHOE nNponsBeaeHne BEKTOPOB.

38 CkansipHoe npou3BeaeHne BEKTOPOB.

39 BekTopHOEe nNpocTpaHCcTBO. JIMHENHbIE Onepauun ¢ BEKTopamu.




40

MeTopa Naycca pelueHus cuctem

41 JInHenHble cuctemsl ypasHeHuin. Popmynsl Kpamepa.
42 Oewnctua ¢ matpmuamm
43 Onpegenutenu.
Kypc 2
44 YuncnoBble XxapaKTePUCTUKM CryYalHbIX BENIMYMH: MaTeMaTU4eckoe oxuaadue, aucrnepcusi, MeguaHa.
45 HenpepbIBHbIE CRyYanHble BENUYMHbI, NAIOTHOCTbL BEPOATHOCTU, DYHKLUMSA pacnpeaeneHuns.
46 [nckpeTHble cnyyanHble BeNMYUHbLL. Paa pacnpegeneHms
47 Cxema bepHynnu.
48 dopmyna NofnHOM BEPOATHOCTU.
49 TeopeMbl CNOXEHUA U YMHOXEHUS.
50 CnyvaiHble coObITUSI U ENCTBUS HAL HUMM.
51 YcrnoBus He3aBMCUMOCTU MHTErpana 2-ro poga oT nyTu.
52 dopmyna MNpuHa
53 KpuBOnvHenHbIA MHTerpan 2-ro poaa.
54 KpuBonuHenHbl uHTerpan 1-ro poaa.
55 TponHon unterpan. OnpegeneHne N NPUNOXeHMsI.
56 [BorHON nHTErpan B NONSAPHbIX KoopANHaTaXx.
57 [1BovHOM nMHTerpan, onpegeneHme n reoMeTpuyYecknii CMbICH.
58 SKCTpEeMyM.
59 lMpounsBoaHas no HanpasfeHUto, rPagueHT.
60 OndbdepeHunan, onpegeneHne n reoMeTpn4eckUin CMbICH.
61 YacTHble NponsBoAHbIe, onpeaeneHme n reoMmeTpnyecknii CMbICh
62 HepaBeHcTBO Beccensa n paseHcTBo Mapcesans.
63 Teopema Qupuxne.
64 Psg dypbe, onpeaeneHme u CBOMCTBA.
65 Pan Tennopa, pasnoxeHnue B psg Tennopa OCHOBHbIX 3f1eMEHTapHbIX  YHKLMUNA.
66 CTteneHHble pagbl, Teopema Abens.
67 PDyHKLUMOHanNbHbIE psiabl, paBHOMEPHasA CXOOUMOCTb, AnddepeHunpoBaHne 1 MHTErPMPOBaHNE PSAoB.
68 AbcontoTHasa n ycrnoBHasi CXOAUMOCTb.
69 3HakonepeMeHHble psiabl. MpusHak JlenbHuua.
70 [Mpr3HaKM CXOONMMOCTU NOMOXUTENbHbBIX YNCMOBLIX PSAO0B
71 MpunoxeHusa anddepeHLManbHbIX YypaBHEHNUIA K TEOpUM KonebaHui.
72 Cuctembl NUHEHbIX AuddepeHUmanbHbIX YpaBHEHU.
73 JInHenHble ypaBHEHNS 2-r0 nopsaka ¢ NOCTOAHHbIMU KO3dhpumumeHTamu.
74 Bapnaumsa nponsBonbHbIX NOCTOSAHHbIX.
75 CTpyKTypa obLlero pelweHnsa NMMHENHOIO ypaBHEHNS 2-r0 nopsaaKa.
76 YpaBHeHus1 1-ro nopsigka, cBoasiLMecs: kK KBaapaTypam.
77 3apava Koww 1 kpaesas 3agaya Ans ypasHeHus 1-ro nopsaka.
78 Kputepuii cornacusa xu-ksagpart
79 CpaBHeHne aucnepcuii no ABym Bblbopkam.
80 MpoBepka cTaTucTuyecknx runotes. Ownbkn 1-ro n 2-ro poaa.
81 [oBepuTenbHbI MHTEPBanN Ansa Ancnepcum
82 [oBeputenbHbI MHTEpPBar ANS MaTeMaTUYecKoro OXXuaaHus
83 CraTnctmyeckue OLeHKN MaTeMaTUYeCcKoro OXuaaHus U gucnepcum.
84 CraTnctmyeckasi oLeHka HeM3BeCTHOro napameTpa pacrnpefeneHns: COCTOATENbHOCTb, HECMELLIEHHOCTb.
85 CnyuyanHas BbIOOpKa U ee YMCroBbIe XapaKTepPUCTUKN
86 HopmanbHoe pacnpegeneHue.
87 MokasaTensHoe pacnpegeneHue.
88 BuHoMmnanbHoe pacnpegeneHue.
89 HepaBeHcTBO Yebbiwesa. 3akoH 6onblunx Ymucen




5.3.2 TunoBble TecTOBbIE 3a4aHUA

He npeaycmoTpeHsbl.
5.3.3 TunoBble NpaKTUKO-OPUEHTUPOBaHHbIE 3afaHUsA (3aaayvm, Kemuchbl)

TunoBble NPaKTUKO-OPUEHTUPOBaHHbLIE 3adaHus (3afa4vmn, Kenchl) HaxoaaTca B NpunoxeHun K gaHHon Prif.

5.4 MeTognyeckue maTepuansl, onpegensiowmne npoueaypbl OLleHMBaHUA pe3yNnbTaToB 06yUYeHns
5.4.1 YcnoBusa gonycka oby4arolerocs K npoMexXxyTouHou aTTecTauum M NopsaokK SIMKBMAaLMK akageM1uyeckon

3a40J1XKeHHOCTU

[MpoBeaeHne NpPOMEXYTOYHOW aTTecTauuMu perfnamMeHTMPOoBaHO mnoKanbHbIM HOpMaTuBHbIM aktom Cl6IMYMTO
«lMonoxeHne 0 NpoBeAeHNM TEKYLLErOo KOHTPOSIS YCNeBAeMOCTM U NPOMEXYTOYHOM aTtTecTaumm 00y4atoLLmMxca»

5.4.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTauum nNo AUCLUMUNInHe

YcTHasa +

MncbmeHHasn +

KOMI'IbI'OTepHoe TeCcTupoBaHue

5.4.3 Ocob6eHHOCTM NpoBeAeHUA NPOMEXKYTOYHON aTTecTauum No AUCLUNIINHE
* BO3MOXXHOCTb MOMnb30BaThbCs CnpaBOYHbIMU Tabnuuamu;

* Bpems Ha nogroTtoBky oTBeTa no ounety 45;

* B TeueHue ceMecCTpa BbINOJTHAETCA KOHTPOJIbHadA pa60Ta

NHas

6. YHEBHO-METOANMYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMITIUHDbI
6.1 YuebHasa nutepaTtypa

ABTOp

3arnasue

M3patenbcTBO

| oo nsnaHus |

Ccbinka

6.1.1 OcHoBHas y4ye6GHas nuTepaTypa

Mawcens, 1. n.,
KanyruHa, M. A
JlamuyaHoBckas, M. B.,

MatemaTtuka B npumepax wu
3apadax. Yactb 2

MwuHck: Bbiwanias

http://www.iprbooksh
op.ru/35495.html

Maukesny, W. O, wKona 2014

>KaeHepunk, B. 3.,

MariceHs, J1. U.

MariceHs, I U., [Matematuka B npumepax wu http://www.iprbooksh

Epmonuukun, A. A, |3agadvax. YacTtb 1 op.ru/35494 .html

Maukesny, W. 1O, MuHck: Bblwariwas 2014

KanyruHa, M. A, LKkona

>KaBHepunk, B. 3.,

Maricens, J1. U.

6.1.2 lononHuTenbHas y4yebHasa nutepartypa

N.1O. ManoBa [u gp.] |Matematuka [TekcTl: http://www.nizrp.nar
MeTopMdeckue ykasaHus u| . oo oBpasoBaHus 1 od.ru/metod/kafvys
KOHTPOSbHblE 3afjaHusa and mat/2018_04_19 01
CTyOEeHTOB BCEX Hayku P®, BILITS . 2018 .pdf

. . cnierynta. — Crie.:

cneumanbHocTewn 3a04HON BLUITO CM6ryMTA
dopmbl  obyyeHns (I, I
cemecTpbl)

N.1O0. ManoBa [n gp.] |[MaTtematuka [TekcT]: http://www.nizrp.nar
MeTOANYECKNE YKasaHua W M-B0 0Bpa3oBaHMs i od.ru/met_3.htm
KOHTpOmnbHblE 3adaHus Ans Hayku P®, CM6ITYPT. — 2012

CTYLEHTOB TEXHUYECKUX
crneyuanbHOCTEN
dopmbl 06y4eHMSA

3a04HOM

Cre.: Cnerrtypri

6.2 Mepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX U NH(POPMALMOHHO-CMPABOYHbIX CUCTEM

OnekTpoHHO-6nbnnoTeyHas cuctema IPRbooks [OnekTpoHHeIn pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHasa 6ubnuoteka BLUTS CIBb INYTMTO [OnekTpoHHbin pecypc]. URL: http://nizrp.narod.ru
OneKTpoHHO-6MbnmMoTevHasa cuctema «AnNBykey» [OnekTpoHHbIi pecypc]. URL: https://www.ibooks.ru/

6.3 MepeyeHb NMULEH3NOHHOro U CBOGOAHO pacnpoCTPaHAEMOro nporpaMmMHoro oéecnevyeHus

MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
PTC Mathcad 15




6.4 OnucaHne MaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOOGXOAUMOMN ANA OCYLeCTBNEeHUA obpa3oBaTenbHOro
npouecca no gucumnnuHe

Ayautopus OcHalueHne

MynbTumMeguiiHoe obopyaoBaHue, cneumanmMsapoBaHHas mebernb, ocka
JlekunoHHas Y A PyA 4 P A
ayguTopus

CneunanuaupoBaHHasi Mebernb, gocka
YuebHas ayautopus




MpunoxeHune

pabo4en nporpamMmmbl gUcunnMHbl MaTtematuka

HaumeHosaHue OUCMUHHUHbI

no HanpasneHnto noarotoBkn 15.03.04 ABTOMaTM3aLMSA TEXHOIOIMYECKMX NPOLIECCOB 1 NPON3BOACTB
HanmeHoBaHwue Ol (npodmng): Lindposmnsaumsa npomssoacrea

5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3afaHus (3apayn, Kenchbl)

MpunoxeHue

Ne n/n | YCnoBus TMNOBbIX MPaKTUKO-OPUEHTMPOBAHHbIX 3adaHuK (3agad, Kemcos)
Cemectp 1
1 Kakasi U3 gaHHbIX MaTpuL, He UMeEET O0paTHYH:

w

1 2 3 1 2 4 2 11
1) (2 0) 2) (1 0 0> 3) (0 3 4)?
1 00 3 2 4 0 0 1

2 1 2 3 1 2 3
AZ(O 4>,B:<0 1 1>.Hal7ITl/I AB.

2
2 1 -1 0 01
3 Pewntb cuctemy:
2x+3y—z=4
{3x—4y+22= 1.
x+y+3z=5
4 A,B,C — kBagpaTHble 06paTumble MaTpuLpbl. Kakoe 13 paBeHCTB Bceraa BepHO:

1)ABC=BAC; 2) (AB)C=A(BC); 3) (4B)"! = A"1B~1?

5 Kakyio KpuBYI0 3aaeT ypaBHeHne x2 —x + 4y% + 2y =0
1) annunc ; 2) runepb6ony ; 3) napabony?

6 Haitn ocb cummeTpumn KpnBon

x?—2x+4y*+10y=0.
7 Hantn kocuHyc yrna mexagy sektopamm a = (1,2,1) , b= (2,-1,-1).
8 Mpu kakoM 3Ha4YeHUV NapameTpa a BeKTOpbI

a=(2,-23), b= (2,a,—1) 6yayTt opTOroHanbHbI?

9 Hantn anvHy Bektopa a X b, rae a = (1,2,1), b= (2,—-1,-1).

10 Kak nusmeHunTcsa cmellaHHoe Npon3BefeHne Tpex BEKTOPOB, ECNN 3aMEHUTb
(abc) Ha (cha)?

11 Yepes Kakyto U3 3TUX TOYEK MPOXOAMUT MITOCKOCTb 2x —y +3z—3 =0

1)1 2 -1); 2)(1;2; 1); 3)(1; =2; —1)?

12 Hantn yron mexagy nnockoctamm 2x —y +3z—3 =0 u
x—2y—4z—-3=0.

13 MapannenbHbl 1M ABE NOCKOCTU
2x—y+3z—-3=0u —4x+2y—6z+10=207?

14 KomnnaHapr| J1I1 BEKTOpPbI
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a=(1,21), b=(2,-1,-1), c=(1,12)?

15 | Haittvt yron mexay npsimoit ’“2;3 = y_—+11 = ? M NMNOCKOCTbIO 2Xx —y 4+ 3z — 3 = 0.
16 Kakoi BbIBOA cnefyeT u3 paBeHcTBa a-b = 0, rae a u b — HeHyneBble BEKTOPbI ?
17 Kakon BbiBOA criegyeT n3 paBeHcTBa a X b = 0, rae a u b — HeHyneBble BEKTOPbI ?
18 Kakon BbiBOA criegyeT n3 paBeHcTBa (abc) = 0, rae a, b, c — HeHyneBble BEKTOPbLI ?
19 Bbluncnutb }CIL% sin(3x)/tg(x).
20 | Bblumcnutb }CIL% In(1+ 3x)/(x + x?).
21 Kakast n3 atux gyHkumUin HenpepbiBHa Ha oTpeske [1; 3]:
1) x/(x*+4x +4); 2) x/(x*> —4x+3); 3) 1/In(x + 0,5)?
22 Hanaunte Touky paspbiBa yHKUmn f(x) = x/(In(x) — 1).
23 Bbluncnntb yron, nog kotopbim rpadumk dyHkumm f(x) nepecekaet ocb OX:
flx) = %tg(3x), x € (-1/3;1/3).
24 Mog kaknm yrnom rpadumk yHKLmMn e* nepecekaet ocb OY ?
25 Ha kakom n3 nHtepeanoB yHKums f(x) = xe™ HEMOHOTOHHa:
1)(—o0; —1); 2) (0;+) ; 3) (0;1)?
26 HaiTn nHTepBanbl MOHOTOHHOCTU (DYHKLMK
f(x) = x* + 32x.
27 MpuBeguTe npumep yHKUUKU, HENPEPLIBHOW B HEKOTOPOW TOYKE, HO He AuddepeHumpyeMor B 3ToN
TOuKe
27 CnepyeT nu HenpepbIBHOCTb OYHKLUN N3 ee auddepeHumpyemocTun?
29 Bbluncnntb pasHocTb f(xy + 0) — f(xo —0),ecnnx, = 1u f(x) = {Ci);(-;;) xx<211_
30 Mpu KaKom 3Ha4YeHUM x KacaTernbHas K rpadouky yHKuMmM In?x  napannensHa ocn OX?
31 Hantn ypaBHeHue kacatenbHom K rpacpmky pyHkumm tg(2x) npu x = /8.
32 CKOIMbKO TOYEK 3KCTpeMyMa umeeT dpyHKuma f(x) = x3 + x
1)1, 2)2; 3)0?
33 NmeeT nun rpacmk pyHkumM f(x) = x3 + x Touky nepernda?
34 | Bbluncnutb anddepeHuman yHkumm f(x) = xvx + 6
npu x =3, Ax =0,2
35 OkBmBaneHTHbl Nn df (x) u Af (x) = f(x + Ax) — f(x) npulAx - 0 ?
36 Bbluncnuntb koadduLMeHT npu x3 B pasnoxeHun cos x Mo dopmyne Tennopa.
37 Bbluncnutb koadduumeHT npu x3 B pasnoxeHuu sin(x)no dpopmyne Tennopa
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38 PyHKuMA f(x) MMeeT HenpepbIBHbIE NPOM3BOAHbIE 1-r0 U 2-r0 MOPSAKOBU
f'(1)=0; f"(1) > 0. Torga npu x = 1 ByHKUUSI UMEET:
1) MUHUMYM; 2) Makcumym ; 3) HE UMeeT IKCTpeMyMa.
39 Myctb f'(a) = 0. CnepyeT nu oTctoAa, YTO NpY x = a PYHKLUMS UMEET SKCTPEMYM?
40 | Hautu Touky nepernba ans f(x) = x2Inx.
41 ®yHkumst umeet Bua f(x) = x + h(x),rae h(x) - 0 npu x - . HanamuTte ypaBHeHMEe aCUMNTOTbI.
42 | Bbluncnutb f: dx/V2x + 1.
43 Toin(® %
Bblumcnuts [ sin(5 — )dx.
44 Bbluncnutb f_zzf(x)dx , ecnu f(x) — HedeTHas QYHKIUSI.
45 | Kakylo 3aMeHy NepeMeHHOM HyxHo caenatb B [ xVx + 1dx ?
46 | Kakyto 3aMeHy nepeMeHHoi HyHO caenaTtb B [ sinx cos® x dx ?
47 Hantn nnowaabs durypbl, OrpaHN4EHHON KPUBbIMU y = % n y+x=4
48 Hait nnowaas purypsl, orpaHUYeHHON KpUBLIMU y = x2 1y = /x.
49 f:f(x)dx paBeH nrnowaaun nog rpadmMkom HenpepbIBHOM YHKUUN f(x).
MoxeT nu npu aToM BbiTb, 4TO f(a) < 0wu f(b) > 07?
50 Kakoli u3 Tpex MHTerpanoB MOXHO BbIYUCMUTb C MOMOLLbIO POPMYIbl MHTErPUPOBAHNS MO YaCTAM:
[tg(x)dx, [arctg(x)dx, [¥2x+ 1dx?
Cewmectp 2
1 Kakol 13 Tpex uHTerpanoB SBMsieTCst HECOOCTBEHHbIM:
1) [, dx/N2x—1 2) [ldx/N2x+1  3) [} dx/v2x +3?
2 Kakolh u3 Tpex uHTerpanos cxoauTcs:
1) [[dxN2x+ 1 2) [ldx/x 3) [T dx/(x% +1)?
3 K kakomy Tuny oTHocUTCS ypaBHeHue y' + xy — x2 = 0:
1) ¢ pasgensaWwUmMUc nepemMeHHbIMn  2) ogHopoaHoe  3) nuHenHoe?
4 K kakomy Tuny oTHocuTCs ypaBHeHue y' + x2y — x%y3 = 0:
1) ¢ pasgensawumMncs nepemMeHHbIMn  2) ogHopogHoe  3) nuHenHoe?
5 K kakomy TuMy OTHOCKTCS ypaBHeHue y2y' + xy — x? = 0O:
1) ¢ pasgensaWwumMncs NnepemMeHHbIMn  2) ogHopogHoe  3) nuHenHoe?
6 CKOmbKO MPOM3BOSIbHbBIX MOCTOSHHBIX JOMMKHO coaepxaTh obLuee peLueHne
ypaBHeHus f(x,y,y,y'") =0 ?
7 MoxeT nn anddepeHumansHoe ypaBHEHNE UMETb POBHO 2 peLleHnsa?
8 Havitn obLliee pewweHne ypaBHeHus y' + 2xy = 0.
9 Havitn obLiee peweHne ypaBHeHus y'' + 4y = 0.
10 Hawitn obLiee peweHne ypaBHeHus y'' +y' — 2y = 0.
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11 Haiitn o6Liee peweHne ypaBHeHus y'' + 2y' +y = 0.
12 PewwnTb 3agavy Kown: y' +y = e*, y(0) = 1,5.
13 Hantn yactHoe pelleHne ypaBHeHus y'' + 4y = x.
14 HaiiTn yactHoe pelueHune ypaBHeHust y"' + 4y + 4y = e*.
15 Hantn yactHoe pelleHune ypaBHeHus vy’ + 4y = sinx.
16 Pewwnts 3apgavy Kown: y"' +y =0, y(0) =1,y'(0) = 1.
17| Dan pag Z{“""(—l)“% . Kakoit n3 oTBeTOB BepeH:
1)AGCONTHO CXOaNTCS;
2)CxoguTcs, HO He abCcontoTHO;
3)Pacxoaunteca ?
18 MoxeT nn CXoanThCs YMCNOBOM psig Y7 * u, , €Cnv Kaxablii TPETWI UneH psiga paBeH 17
19 MonoxuTenbHbIN psg Y1 u, cxoautes. ByaeT nu cxogutbes pag
Ti%uz?
20 MonoxuTenbHbll psag Y7 u, cxoanTcsa. ByaeT nu cxoamTbes psag
217 Jun?
21 Kakoi1 13 NpM3HaKoB CXOAUMOCTM HY)XHO NMPUMEHUTb K pagy Y1 zln:
1) cpaBHeHus; 2) [lanambepa; 3) llenbHmua?
22 | Myctb S, = Z’{‘(—l)“% .S = Zf“’(—l)“i . BepHo nu, 4t0 |S — $;0] < 0,1 2
23 JaHbl nonoxutensHble pagbl 1) Y7 u, n 2) X1 v,, npuiem psg 2) cxogutes v u, /v, - 2npun -
+o0. Torga psag 1):
A) pacxoautcs; B) cxogutcqa;  B) HeT onpepeneHHoro oTeeTa.
24 MOXHO N pasnoXnTb PYHKLNIO
fO0) = Vx?
B psg Tennopa B Touke 07?
25 Pan Tewnnopa gnsa f(x) = gy B TOYKE X, = /2 CXOOAUTCH B OAHOM U3 CrneayroLmnx uHTepearnos. B
KaKoM:
1) 115 @ O;m) ; (3)(0;2m)?
26 Haintu koadpdmumeHT npu x3 B pasnoxeHun yHkumn 1/cos(x)
B psag Tennopa B okpectHocTn O .
27 Haitu koadpdpuumeHT npu x3 B pasnoxeHun gyHkummn 1/(x* + x2 + 1)
B pag Tennopa B okpectHocTn O .
28 Haintin koadpuLMEHT npu x? B pasnoxeHnn yHKLUK x - In(x) B pag Teinopa B OKPECTHOCTM TOUKU x =
1.
29 Myctb ay, a;, b;,i=1,2,..., k03 PULMEHTbl paga Pypbe Ans PyHKUUM

f(x) = 3x Ha oTpe3ke [—2; 2].
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Bbluncnute cymmy a3 /2 + % (a? + b?) , He BbIUNUCTISISt KOIPULMEHTOB.

30 Bblumcnutb a,, —koadhdunumeHT psga dypbe ana pyHKuum
f(x) = tg(x/2) Ha otpeske [—2; 2].
31 (1, —1<x<0 v
S(x) —cymma psga dypbe ong dyHkumm f(x) = {x, O<x<1" Hawntu S(0).
32 | Ckonbko cCTauMoHapHbIX ToYeK umeeT yHKums f(x,y) = 2x3 + xy? + 5x2 + y2?
33 | Ckonbko TOYek aKcTpemyma umeeT dyHkums f(x,y) = 4(x —y) — x? — y??
34 | Haiitv Hambonbluee 3HadYeHne yHkumm f(x,y) = x% — y? B kpyre x2 + y? < 4.
35 HaiiT HaumeHbLuee 3HaueHne yHKuMKM f(x,y) = xy? —x —y B TpeyronbHuke ¢ BeplunHamm A(0; 0),
B(1;1), C(0;1).
36 | YpaBHeHue xy? — x3 — y = 0 3agaeT yHKUMIo y(x) B OKpecTHoCTM Toukm (0; 0).
Hawitun y'(0).
37 MoBepxHOCTb 3aaaHa ypasHeHuem 2x3 + xy? + 5x2 + y?z — 11 = 0. [IpoxoauT N1 oHa Yepes Hayarno
KoopaunHat?
38 (1, —1<x<0 B}
S(x) —cymma psga dypbe ons dyHkumm f(x) = {x, O<x<1" Hawntun S(0,5).
39 | Ckonbko cTaumoHapHbIX ToYeK umeeT pyHKkums f(x,y) = x3 + y2 + 5x% + y2?
40 | CKomnbKO TOYEK IKCTpEMyMa umeeT pyHKums f(x,y) = 4(x + y) — x? — y??
41 | Hantu Hanbonbluee 3HadYeHne yHKumn f(x,y) = x2 — 2y? B kpyre x% + y? < 2.
42 Haintn HaumeHbLIee 3HauyeHne pyHKuuK f(x,y) = xy? + x — y B TpeyronbHuke ¢ BeplunHamu A(0; 0),
B(2;1), C(0;1)
43 | YpaBHeHue xy? — x3 —y = 0 3agaeT yHKUmMo y(x) B OKpecTHoCTM Toukm (0; 0).
Hawitun y'(0).
44 Hantn ypaBHeHUe kacaTenbHOM NMIOCKOCTU K MOBEPXHOCTHU
3(x —y) —x2—y%2+2z2=0 BTOUKeE (2; 2; 0).
45 M3MeHnTb NopaaoK NMHTErpupoBaHus B NOBTOPHOM UHTerpane ff dx f;zf(x, y)dy .
46 Kakoe 13 BblpaxeHun sasnseTtcs nonHeiM guddepeHumnanom:
1) ydx + xdy ; 2) ydx — xdy ; 3) ydx — xydy?
47 Hantn o6bem Tena, onpegeneHHoro HepaBeHCTBaMU
0<z<4—-x-y,x+y<1 x>0, y=0.
48 MpagueHT dyHKUMN f(x,y,z) B HEKOTOPOM TOYKE paBeH
Vf = 4i — 2j + V/5k . BoluMcnnTb NPOU3BOAHYIO (DYHKUMUS B 3TOI TOUKE MO HanpasneHuio sektopa Vf .
49 HaiiTn KpmBonMHENHbIN uHTerpan 2-ro poda ¢ Pdx + Qdy no rpanuue ABCA TpeyrosnbHuka ¢

BepwuHamu A(0; 0), B(1; 1), C(0; 1), ecnu u3BecTHO, 4YTO
8Q 9P _
—-———=17
ox oy
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50 HaiiTn KpmBOnMHENHbIN MHTerpan 2-ro poga ¢ Pdx + Qdyno rpaHvue ABCA TpeyrosfibHuKa ¢ BepLuMHamm
A(0; 0), B(1; 1), C(0; 1), ecnu ns3BecTHo, 4TO
9Q _ 6_P = 0O
ox oy 0
CemecTtp 3
1 BbluMCnUTb KPMBOMMHENHBIN MHTErpan 2-ro pogda § xdx + dy no rpaHuue cektopa kpyra x2 +y2 <1,
0<x, 0<y.
2 Bbiuncnntb anBepreHumo BekTopHoro nons F(x,y, z) = xi — xyj + xyzk B Touke (1; -1; 2).
3 BbluncnnTb poTop BEKTOpPHOro nons F(x,y, z) = xi — xyj + xyzk
B Touke (1; -1; 2).
4 Hantn ypaBHeHue kacaTenbHOM NIIOCKOCTU K MOBEPXHOCTHU
3(x+y)—x2—y?*+2z2+8=0 BTOUKE (2; -2; 0).
5 N3MeHnTb NOpSAOK MHTErPUPOBaHNS B MOBTOPHOM MHTerpane ff dx f;_lf(x, y)dy .
6 Kakoe 13 BblpaxeHun asnseTcs nonHbiM guddepeHumnanom
1) 3ydx + (3x + 2y)dy ; 2) ydx — xdy ; 3) ydx — xydy?
7 Hantn o6bem Tena, onpegeneHHoro HepaBeHCTBaMU
0<z<6—x—-y, x+y<2, x=20,y=0.
8 MpagneHT dpyHKUMKN f(x,y,z) B HEKOTOPOM TOYKE paBeH
Vf =1i—j++2k . BbluMcnnTb Npon3BoaHyIo yHKLUMWS B 3TON TOYKe NO HanpasneHuo Bektopa Vf .
9 HaiiTn KpmBonMHENHbIN uHTerpan 2-ro poga ¢ Pdx + Qdyno rpanvue ABCA TpeyrosibHuka ¢ BEpLUIMHaMM
A(0; 2), B(3; 0), C(0; 0), ecnu n3BecTHO, YTOB TPEYrOSfIbHUKE BbIMOMHEHO YCIOBUE
6_Q — 6_P = 19
ax oy
10 HaiiTn KpmBonMHENHbIN MHTerpan 2-ro pogda ¢ Pdx + Qdyno rpaHvue ABCA TpeyrosibHuKa ¢ BepLuMHaMm
A(0; 0), B(1; 1), C(0; 1), ecnu n3BecTHO, 4YTO
a_Q — a_P = 07
ox 9y 0%
11 BbIuMCIUTL KPMBOMMHENHBIN MHTErpan 2-ro poda $ xdx + dy no KpUBOW, 3alaHHOM ypaBHEHWUSIMU
x=t>—1t3
<t<
(= Hoses2
12 Bbluncnutb ansepreHumio BektopHoro nons F(x,y,z) = yi — xj + xzk B Touke (1; -1; 2)
13 Bbluncnutb poTtop BeKTOpHOro nons F(x,y,z) = yi — xj + xzk
B Touke (1; -1; 2)
14 A,B,C—cny4anHble cobbitusa. CobbiTne D cocTouT B TOM, 4YTO nNpomn3onio C u xoTst 6bl 04HO 13 COObITUIA
A n B. Belpasutb D dpopmynon yepes A,B,C.
15 A,B,C—cny4anHbie cobbitusa. CobbiTne D cocTouUT B TOM, YTO uUnn He npousowwno C unu nponsoLsno
X0Tsa 6bl 0gHO M3 cobbiTui A 1 B. Beipaautb D dhopmynoi yepes A,B,C.
16 A,B,C—cny4anHbie cobbitusa. CobbiTne D cCOCTOUT B TOM, YTO HE NPOU3OLLINIO HX OAHO U3 CoObITUIA A
,B,C. Boipasutbe D dpopmyrnon yepes A,B,C.
17 A,B,C—cny4anHble cobbitus. CobbiTne D cocTouUT B TOM, YTO unn He npomusowwnio C unu npounsownu oba

cobbiTua A n B. Beipasute D coopmynoi yepes A,B,C.
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18 A u B HesaBucumble cobbitus, P(A) = 0,75, P(B) = 0,8.
Hantn P(A + B).
19 BeposiTHOCTb NonagaHua B Lenb npy ogHOM BbeicTpere pasHa 0,8. KakoBa BEpOSATHOCTb, UTO U3 5-X
BbICTpenoB 6yaet posHo 1 nonagaHune?
20 BeposiTHOCTb MonagaHua B Lenb Npy 0gHOM BbicTperne pasHa 0,8. KakoBa BEpOATHOCTb, UTO U3 4-X
BblCTpenos byaeTt xota 6bl 0gHO nonagaHue?
21 Cny4danHas BenuumHa X npuHumaeT 3HadeHus 1,2,3,4 ¢ BEpOSATHOCTAMM
0,1; 0,2; 0,3; 0,4. Hantn matemaTtn4yeckoe oxmgaHue X.
22 A u B HeszaBucumble cobbitus, P(4) = 0,75, P(B) = 0,8. Hantn P(A + B).
23 BeposiTHOCTb NonagaHua B Lenb Npy 0gHOM BbicTperne pasHa 0,8. KakoBa BEpOATHOCTb, UTO U3 4-X
BbICTpenoB 6ygeT poBHO 2 nonagaHusa?
24 BeposTHOoCTb NonagaHusa B Lenb Npyu ogHOM BbicTperne pasHa 0,8. KakoBa BEpOATHOCTb, UTO U3 4-x
BbICTPENOB He OyAET HYM O4HOro nonagaHnsa?
25 Cny4yanHas BennumHa X npuHuMmaeT 3HadeHus 1,2,3,4 ¢ BEpOATHOCTAMMU
0,1; 0,2; 0,3; 0,4. Hantn matemaTtnyeckoe oxmgaHue X.
26 IMNOTHOCTbL BEPOATHOCTM CIy4alHOM BENMYMHBLI X paBHa
0,5cos(x), |x| < % 5
flx) = - . Haritn matematuyeckoe oxmagaHue X.
0, |x|>=
2
27 MNOTHOCTL BEPOATHOCTM Cy4yanHON BENMYMHbI X paBHa
Flx) = {0,5cos(x), x| <m/2
- 0, |x|>m/2
Haitn BeposTHOCTbL TOro, 4To 0 < X < /6.
28 [MNOTHOCTL BEPOATHOCTM Cry4anHOW BenuunHbl X paBHa
f(x)—{ 05x,0<x<?2
0, x<Owmmux>2"
Hawntn gucnepcuio X.
29 Hantn BepoATHOCTb, YTO CyMMa OYKOB Mpu ABYX OpOocaHusix KOCTU paBHa 4.
30 CnyyanHas Benm4dmHa X npuHuMaeT 3HadeHus 1,-1,2,-4 ¢ BeposTHOCTAMM
0,1; 0,2; 0,3; 0,4. Hantn matemaTu4eckoe oxugaHume X.
31 CnyyanHas Benm4dmHa X npuHuMaeT 3Hadenus 1,-1,2,-4 ¢ BeposTHOCTAMM
0,1; 0,2; 0,3; 0,4. HanTtn cpegHee kKBagpaTUYHOE OTKNOHEHne X.
32 [MNOTHOCTbL BEPOATHOCTM Clly4alHOM BeNMYMHBLI X paBHa
Flx) = {sz, [x] <1
0, |x|>1
Hantn BeposaTHOCTb Toro, 4to 0 < X < 0,5.
33 NmeeTca 5 kapToyek ¢ Byksamu LU, A, J1, A, L. KapToukn nepemeluaHbl 1 3aTEM PacrosioXeHbl B
cnyvarHoMm nopsigke. KakoBa BepOATHOCTb, YTO nonyyuutcs cnoso LWAJIALL?
34 NmeeTtca 10 kapTouek ¢ bykBamu M, A, T, E, M, A, T, U, K, A. KapToukn nepemeLuaHbl n 3aTem

pacnonoxeHol B criydanHoM nopsake. Kakosa BepoATHOCTb, 4TO nonyyutcsa croso MATEMATUKA?
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35

B rpynne 10 toHowel n 15 geBylwiek. Boibpanu Hayrag 4 gexypHbix. KakoBa BEpOATHOCTb, UTO AEXYpAT
2 OEBYLUKM U 2 HOHOLIN?

36

Owwnbka n3mepeHns NOAYNHAETCSH HOPMaribHOMY 3aKOHY, NPUYem

nucnepcus paBha 0, 04., a MaTteMaTU4ecKoe oxugaHve Hem3BecTHO. CKOMbKO HY>KHO MPOBECTU
namepeHuin, 4Tobbl cpeagHee apudmMeTMyecKoe pedynbTaTtoB U3MEPEHNN OTKITOHANOCH OT
MaTemaTU4ecKkoro oxumaaHusa He 6onee, yem Ha 0,005, ¢ BeposaTHOCTbIO 0,957

37

CpegaHsia gonsa 6paka B npoaykuun npeanpuatus pasHa 2%. [ns KOHTpons oTéupaem crnyvyariHbim
obpasom 100 usgenui. NMyctb X — yncno 6GpakoBaHHbIX U3AENUn B 3TOM BbIGOpKE.
Bbluncnntb MmaTemaTudeckoe oxugaHue X.

38

Owmbka n3mepeHusi NOAYUHAETCH HOpMaribHOMY 3akoHy, npudem & =0.3.
X — pesynbTat ogHoro usmepenus. Boluncrmte P(u—c< X <pu+0).

39

CpegHsia gonsa 6paka B npoaykuun npeanpuatnsa pasHa 5%. [na koHTpons oTbupaem crnyvyanHbim
o6pasom 20 nagenun. MNyctb X — yncno GpakoBaHHbIX N3AENUIA B 3TON BbIGOPKE.
Bbluncnntb gucnepcuio X.

40

o o =3 1
Oucnepcus cnyyanHol BenuymHbl X paeHa 1. MycTb X = %Zio X,

roe X, n=1,2,..,20, —3HayeHne X npn o4epegHOM HE3aBMCUMOM UCTbITaHuW. Hantu aucnepcuo X.




