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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:

MpuBnTHE 1 pasBuTME MAaTEMATUYECKOIO MbILLUNEHUS,

BOCMUTaHWE AOCTAaTOYHO BbICOKON MaTEMaTU4ECKON KyrbTypbl,

0OCBOEHME 00yyaemMbIMU MaTeMaTUYECKUX METOA0B M OCHOB MaTeMaTUYECKOro MOAENMPOBaHNS.

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 OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUUNITUHDbI

OlMK-3 : Cnoco6eH NPUMEHATbL COOTBETCTBYOLWUIM (PU3MKO-MaTeMaTUYeCKUIM annapar, MeToAbl aHanusa u
MoaenMpoBaHNA, TEOPETUYECKOro U IKCNepUMeHTarbHOro uccrnenoBaHUA Npu pelleHumn npocdeccnoHanbHbIX
3apay

3HaTb: OCHOBbl aHanNUTU4eCKOM W JUHEWHOW anrebpbl, ANdEEPEHUMANBHOIO W UHTErpanbHOrO  MCYUCIEHWS,
nocneaoBaTensHOCTU U PAabl, YNCNEHHbIE MeTOAbI, YHKLMMN KOMMEKCHOTO NepeMeHHOro, aneMeHTbl (yHKUMOHaNLHOro
aHanusa, BEKTOPHbIA aHanms.

YMeTb: NpMMEHATb MaTemMaTU4eckuii annapaTt uccrnefoBaHust OYHKLUUIA, NUHerHon anrebpbl, anddgepeHUmMansHoro u
MHTErpanbHOro ucuyucneHus, psagos, avddepeHumansHbliX ypaBHEHU, Teopun GYHKUMA KOMMEKCHOMo nepeMeHHOoro,
YNCNEHHbIX METOLOB.

Bnapetb: mMeTogamMun pelleHna 3agad ¢ npyumeHeHnem TeopeTtnyecknx ocHoB BbICLLEA MaTeEMaTUKN.




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
o ® |paboTa
55~ VIHHOBAaLl.
HaumeHoBaHWe 1 cogepxaHne pasgeros, 8 g 9( CP hOPMbI
y s
TEM U YYEOHbIX 3aHATUN s So| ek Mp. (4achbl) SAHSTU
OZ | (yacsl) | (4ack)
Pasgen 1. JluHenHas anrebpa
Tema 1. 3nemeHTbl nuWHerHon anrebpobl:
OnpegenuTtenn, JewcTesns Cc  MaTpuuamu,
BEKTOPHOE NPOCTPaHCTBO, CcUcTEMBI
TNNHENHBIX YPaBHEHWI. 2 3 50

Tema 2. BekTopsb! B TpeEXMEpPHOM

npoCTpaHcTBe:

BekTopbl: TpexmepHoe BEKTOpPHOE

MPOCTPaHCTBO,  NWHENHble  onepauun  C

BEKTOpaMK,  OPTOHOPMMPOBAHHLIN  Gaswc, 2 3 50
ckanspHoe, BEKTOpPHOE U CMeLUaHHoe

npousBeaeHNUs

Pasgen 2. AHanutnyeckas reomeTpus

Tema 3. AHanuTudeckaa reomeTpust Ha

MNOCKOCTH:
MpocTeiiune 3agayn Ha MeTond KoopauHar,
ypaBHEHMEe NpsAMON Ha MMOCKOCTU, KpuBble 2 2 40

BTOPOrO nopsaka.

Tema 4. AHanuTuyeckass reomeTpusi B 1
npocTpaHCTBe:

YpaBHeHME MNMOCKOCTU, YPaBHEHUSA MPSAMON
B npocTpaHcTBe. MoBepxHOCT 2-ro nopsigka 2 2 40
N NX MPUMEHEHNE HA NPaKTUKeE.

Pasgen 3. OQuddpepeHumansHoe ncumcneHmne
hYHKLMN OOQHON NepemMeHHON

Tema 5. lNpegensl, HENPEPLIBHOCTb:

Mpenoen nocrnegoBaTenbHOCTU U (PYHKUUMK.
3amedvaTtenbHble  npegenbl.  beckoHevHO
Manble W ux cpaBHeHue. bBeckoHeuvHOo
fonblne n Ux cpaBHeHue. HenpepbiBHOCTb. 2 2 50
TeopeMbl O YHKUMSX, HeNnpepbIBHbIX Ha
oTpeske.

Tema 6. NpounsBogHaa n anddepeHumnan:

OnpepgeneHne 1 reoMeTpUYeCKUn  CMbICH
NPOU3BOAHON. MponssoaHble OCHOBHBbIX
anemeHTapHbIX  (yHkuuin.  NpomssBogHas
CINOXHOM DYHKLMN. OvdbdpepeHupman. 2 2 50
Okctpemym. dopmyna Tennopa.




Wtoro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTaumm n npoMexytovHas
aTTectaums (Ok3ameH)

12

14

280

13

Pazgen 4. UHTerpanbHoe ucunucneHune

Tema 7. HeonpeaeneHHbIn uHTerpan:
OnpepeneHue, CBOWCTBA, 3ameHa
NepeMeHHON, WHTErpMpoBaHMe Mo 4acTaM,
WHTErpupoBaHMe pauuoHarnbHbiX Apoben u
nppaLmoHarnbHbIX BbIPaXXEHUN.

Tema 8. OnpeaeneHHbIN nHTerparn:
OnpegeneHne, cBoWCTBa  ONpPedereHHoro
WHTerpana, Teopema bappoy,

dhopmyna HbtoToHa-J1enbHuua. 3ameHa
nepemMeHHON, UHTErpPMPOBaHKE MO YaCTAM.
MpunoxeHus.

20

Pasgen 5. [OuddepeHumanbHble ypaBHEHUS
n psagbl

20

Tema 9. AnddepeHumnansHble ypaBHEHUS:
3agava Kowiun 7] KpaeBasi 3apava
(dbopmynupoBku), obliee peleHve n obLmn
nHTEerparn, ypaBHEHUsI 1-ro nopsigka,
cBoddwWMecs K KBagpaTypam, CTpyKTypa
o0Lero peleHnss NIMHENHOrO ypaBHEHUS 2-
ro nopsgka, JIMHEWHble ypaBHEHMS C
NMOCTOSHHLIMW ~ KO3(PDULMEHTaMK, CUCTEMbI
TNNHENHbIX YpPaBHEHWI, NPUNOXEHNS
anddepeHumnanbHblX ypaBHEHUA B Teopun
konebaHui.

Tema 10. Pagbi:

lMpu3Hakm CXOOMMOCTU YWCMOBLIX PSAAOB,
byHKLMOHArNbHbIE psabl, paBHOMepHasi
CXOOUMOCTb, CTEMEHHble psabl, Teopema
Abens, anddepeHumnpoBaHue "
WHTErpupoBaHne CTeneHHbIX psaoB,  psgd
Tewnopa, pasnoxeHve B psg  Tewnopa
OCHOBHbIX 3MneMeHTapHbIX YHKUMK, psag
®ypbe, pasnoxeHne KyCOYHO-HEMNPEPLIBHOM
dyHKUMM B paa dypbe, HepaBeHCTBO
Beccens u paBeHcTBO NapceBans.

20

Pasnen 6. DyHKLMM HECKOMNbKUX
nepeMeHHbIX U KpaTHble MHTerpanbl

20

Tema 11. OYHKLMM HECKOSIBbKMX MEPEMEHHBIX:
YacTHble Npon3BOaHbIE, npoun3BogHas
CnoXxHou byHKumn, auddepeHuman,
MponsBogHasi MO HanpaereHuo, rPagueHT.
ScTpeMym

24




Tema 12. KpaTHble W KPUBOSMHEWHbIE

NHTerpansbl:
[BonHon "
KPMBOMMHENHbIE
poaa,

yCroBusi He3aBUCUMOCTM oT nyTu, 1 1 24

NOBEPXHOCTHbIE
TEeopun nons.

TpOVHOM uHTerparbl,
WHTerpansl 1-ro 1 2-ro

MHTEerparnbl. OnemeHTbI

Utoro B cemecTpe (Ha kypce ansa 3A0) 6 6 128
KoHcynbTaumm 1 npoMexxyTovHas 025
atTectauus (3ader) ’
Bcero koHTakTHasa pa6ora u CP no 43.95 421

AucuuninuHe

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoektnpoBaHue y4eGHbIM NiaHOM He NpesycMOTPeHo

5. ®OH[] OLLIEHOYHbIX CPELACTB AN MPOBEAEHMUA NPOMEXYTOYHOW ATTECTALUMU

5.1 OnucaHune nokasareneun, KPUTEPMEB U CUCTEMbI OLleHUBAHUA pPe3yNbTaToB 00y4YeHus
5.1.1 Noka3aTtenu oueHnBaHuA

Kopn HanmeHoBaHne oueHOYHOro
lMokasaTenu oLeHnBaHNs pesynbTaToB 00yYeHUs
KOMMNeTeHUMmn cpeacTea
[eMOHCTpUpyeT 3HaHWSA OCHOB aHaNMTUYECKOW W NUHEWHON
anrebpbl, AaunddepeHunanbHOrO 1M MHTErpanbHOro  UCYUCIEHUS,
nocnefoBaTenbHOCTM U psidbl, YWCNEHHblE  MeToAdbl,  hyHKUMK
KOMMMEKCHOrO MEPEMEHHOro, 3NeMeHTbl (PYHKLMOHANbHOrO aHanmsa,
o Bonpochl yCTHOIo
BEKTOPHbIN aHanms.
. . | cobecenoBaHus.
OriK-3 MpumeHseT MaTemaTMyeckui annapat  uccnefoBaHua  OYHKUMNA,

NNHEeNnHon anrebpsl, anddepeHumansbHoro " WHTEerpanbHoro
ucuucneHus, psgoB,  AuddepeHumanbHbiX  YpaBHEHUIW,  Teopuu
dYHKUNA KOMMMAEKCHOIO NEPEeMEHHOr0, YNCTIEHHbIX METOAOB.

Brnageer meTtogamn pelweHus 3agad C NpUMEHeHMeM TeopeTU4ecKuX
OCHOB BbICLLEN MaTeMaTUKu

MpakTnko-
OPUEHTUPOBAHHbIE 3afaHus.

5.1.2 Cucrema un

Kputepuu oueHnBaHusA

LLikana oueHnBaHuA

Kputepum oueHnBaHms cchopMnUpoBaHHOCTU KOMMNETEHLMI

YcTHoe cobecenoBaHue MucbmeHHasn paboTa

5 (oTnnyHoO)

O6yuvatowmiica nokasbiBaeT

maTtepuana.

BCECTOPOHHee K rnybokoe  3HaHue | OByyatowmiics AEeMOHCTPUPYET  MpaBuUiibHOE
OCHOBHbIX MOHSATUI " TEOpPEM | NOHUMaHWE  YyCroBMSI  3adauv,  BrageHue
mMaTemMaTuku, CBOOOAHO OPUEHTMPYETCS B | HABblkaMWM €ro aHanusa, Bblbopa  HyXHbIX
OCHOBHbIX  MOHATUSX,  TEPMUHAX W [ TeopeM U opMyn Ana ee pelleHus. Ymeet
onpefdeneHusix MNpu  OTBeTe;,  YCBOWM | MPUMEHSATb MaTeMaTUYyecKkuin annapaTt ans
OCHOBHY0 nuteparypy; NpoSIBNSIET | peanusaunn nrnaHa pelieHuss 3agadn W, ecnu
TBOpPYECKME CMOCOBHOCTU U LUMPOKYHO | 9TO  HeobGXoaumo,
SpYAMUMIO B MCMOMb30BaHUKM Yy4yeGHoro | rpacpuyecku. Monyynn npaBunbHbIN OTBET.

MOXeT npeacrtaBntb ero

Ob6yyvaolmincs nokasbiBaeT [O0CTaTOYHbIN
YPOBEHb  3HAHW  OCHOBHbLIX  TEOpeM;
OPUEHTUPYETCA B OCHOBHBLIX MOHATUAX W
onpeaeneHusx; aonyckaet

OOyuvarowmincs OEMOHCTPUPYET  MpaBuilbHOE
NMoHMMaHWe  YCMNoBUS  3ajayu,  BnageHue

HaBblkaMW €ro aHanu3a, Bblbopa HYXHbIX
4 (xopouo) He3HauuTenbHble MOrpeLLIHoCTH npu P Y
TeopeM M cdopmyn Ans ee  peLleHus.
OoTBETax Ha BOMPOCHI 3K3aMEeHaLWOHHOTO
JonyckaeT He3HaunTenbHble OLLUMBKM.
6uneta W  [OMNONHWTENbHbIE  BOMPOCHI
npenogasaTensi.
O6yvatowwmiics nokasbiBaeT | OOyvaloWniicss BHUKAET B CMbICN YCIOBUSI
3HaHus y4ebHoro maTtepuana B | 3agayn, NOHMMaeT MnaH ee peLleHusi, OfHako,
3 (yO0OBNETBOPUTENLHO) | MUHUMaNbHOM obbewme; MOXET | He  MOXEeT B TOMHOA Mepe C MOMOLbHO

Cd:)OpMyJ'lI/IpOBaTb OCHOBHbIE 3aKOHbI, | MaTeMaTn4eckoro
NOHATMA W onpepgerneHnd, HO npu 3TOM, | pelleHue.

annaparta peanun3oBatb e€e




pgonyckas 6onbLoe KONnn4yecTBoO
HenpuHUunnmanbHbIX owmnoboK; gonyckaeTt
CyLleCTBEHHbIE ownbkn B OTBEeTe Ha

9K3aMeHe, HO MOXeT YCTpaHUTb UX non
pykoBOACTBOM npenogaBaTterns.

O6yvarwminca He WMMeeT [OCTaTO4YHOro
YPOBHSI 3HAHWUSi OUCLMMMMUHBI, HE MOXeT

copMynupoBaTb  OCHOBHble  TeopeMbl; | ObyvaloWmMincs He MOXET npoaHanuanpoBaTtb
5 MOXO  OPMEHTMPYETCST B OCHOBHLIX | YCIOBME 3ajayvu, HaMeTWUTb MIaH ee peLueHus,
MOHATMAX M ONpPeAEeneHnsix; MoxXo 3HAKOM | He BrageeT MaTeMaTMyYecKuM  arnnapaToM.
(HeyooBneTBOpPUTENBHO) o o -
C OCHOBHOW nutepaTypoW; gonyckaeT npw | MpeacrasneHve 4yxoi paboTbl, oTkas oT
OTBETE Ha 9K3aMeHe CYLIECTBEHHbIE | BbINOIHEHUS 3adaHUs.
OLMOKN U HE MOXET YCTPaHWUTb MX Oaxe
non pyKoBOACTBOM MpenofaBaTernsi.
- O6yuvatowmiica E€MOHCTPUPYET  MpaBurbHoOe
OOyuvatowmiics  nokasbiBaeT  rnybokoe y - A PVpYy P
4 NMOHMMaHWe  YCNoOBUS  3ajayu, BrnageHue
3HaHWE OCHOBHbLIX MOHATUA U Teopem,
HaBblkamy €ero aHanusa, Bblbopa HYXHbIX

3a4yTteHo

CcBOOOAHO OPMEHTMPYETCS B  OCHOBHbIX
MOHSATUSIX, TEPMWHAX W ONpeaeneHusix;
ycsomn OCHOBHY0 nutepatypy;
nposiBNsieT TBOPYECKME CMOCOGHOCTUM B
ncnonb3oBaHUMK y4ebHOro Matepuana.

Teopem W dopMyn Ans ee peleHusi. Ymeet
NPUMEHSATb  MaTemMaTMdeckuin annapaTt Ans
peanu3auuu nnaHa pelleHus 3ajadv U, ecru
3TO Heobxogumo, MOXeT MpeacTaBUTb  €ro
rpadoudecku. Nonyyunn npaBunbHbIN OTBET.

He 3a4teHo

O6yvarminca He WMMeeT [OCTaTO4YHOro
YPOBHSI  3HaHUS  OUCUMMMUHBI,  MIOXO
OPVEHTMPYETCA B OCHOBHbIX MOHATUSIX U
onpefeneHunsix; NioxXo 3HAaKOM C OCHOBHOW
nuTepaTypor; OonyckaeT Mpu OTBeTe Ha
3a4yeTe CyLECTBEHHble OWUbkM U He
MOXEeT  yCTpaHuTb UX  Oaxe  nopg
PYKOBOZACTBOM mpenoaaBaTersi.

O6yyarlmincs He MOXET MNpoaHanM3npoBaTh
yCcrioBue 3agayu, HameTUTb MMnaH ee peLleHus,
He BrageeT MaTemMatMdeckMMm  annapartom.
MpencrtaBneHve uJyxon paboTbl, OTKa3 oOT
BbINOMHEHNS 3a4aHUS.

5.2 TunoBble KOHTPONbHbIE 3aaHUSA UITN UHbIEe MaTepuanbl, HEOGXoAUMbIe OISl OLLleHKU 3HAHUW, YMEHUN,
HaBbIKOB U (UNK) oNbiTa [EeATENbHOCTU
5.2.1 Nepe4vyeHb KOHTPOJSILHbLIX BONPOCOB

Ne n/n |

dopMynMpOBKM BOMPOCOB

Kypc 1

ABcontoTHasa 1 yCrioBHasi CXOAUMOCTb.

HecobCcTBEHHbIV MHTEerparn, onpeaeneHne 1 CBONCTBa.

BbluncneHne gnvHel oyrm KpuBom

BbluncneHume nnowaam nnockon purypel.

MHTerMPOBaHMe no 4acTtdaM B onpegernieHHOM UHTerpane.

3ameHa nepeMeHHON B OnpeaeneHHoM UHTerpare.

Teopema bappoy. ®opmyna HetotoHa-J1ebHmua.

Teopema o cpegHeMm.

OnpepeneHHbli MHTerparn, onpeaeneHne 1 CBONCTBA.

WHTerpmpoBaHne TpPUroHOMETPUYECKNX BbIPaXKEHUN.

WHTerpvpoBaHue nppaumoHarnbHbIX BbIpaXeHUN.

PasnoxeHne paunoHaneHbix Apober Ha NpocTenLme.

MHTerI/IpOBaHVIe no 4act4aMm B HeonpenesrieHHOM UuHTerparne.

3ameHa nepeMeHHol B HEOMNpeaerneHHoOM UHTerparne.

HeOI'Ipe,EI,eJ'IeHHbII;I MHTEerparn, onpeageneHne n CBOWCTBa.

dopmyna Tennopa.

Heobxoanmoe ycnosue skctpeMmyma. [loctatouHble YCroBust SKCTpeMyma.

TeopeMbl 0 andepeHunpyembix PyHKUUSX.

3|a(3|3|a|2|3|0|2|3]0|x|~|o|a]s|e|n| -

OnpepeneHune n reomeTpnyeckuin cmeicn anddepeHumana

20 MpounsBoaHasa pyHKUMMK, 3a4aHHON NapaMeTPUYECKU.

21 MpounsBoaHasn CroXHON yHKUNN.

22 Mpoun3BoaHbIE OCHOBHbLIX aeMeHTapHbIX dyHKuun. Popmyna Tennopa.
23 OcHoBHble npaBuna guddepeHunpoBaHus.

24 OnpepgeneHne N reoMeTpUYEeCKUin CMbICI NPON3BOLHON.




25

Teopembl 0 PYHKUMAX, HEMPEPbIBHBLIX HA OTPe3Ke.

26 HenpepbiBHOCTb. Knaccudurkauusa Toyek paspbisa.
27 BeckoHeuHo 6orblUne U UX CpaBHEHME.
28 BeckoHeYHO Marnble U X CpaBHEHNE.
29 3amevaTenbHble Npeaensi.
30 Mpenen nocnenoBaTenbHOCTU U YHKLMK.
31 MoBepxHOCTM 2-ro nopsigka u X NPUMEHeHNe.
32 YpaBHEHUA NPsIMOM B MPOCTPaHCTBE.
33 YpaBHEHWE NNOCKOCTMW.
34 KpuBble BTOporo nopsiaka.
35 YpaBHeHue NpsAMOKn Ha MIoCKOCTH.
36 MpocTenwmne 3agaym Ha MeToq KoopauHar.
37 CwmeluaHHoe Npon3BeAeHNE BEKTOPOB.
38 BekTopHOE nNponsBeaeHne BEKTOPOB
39 CkansipHoe npounsBefeHne BEKTOPOB.
40 BekTopHOEe NpocTpaHCTBO. JIMHENHbIE Onepauun ¢ BEKTOpamu.
41 MeToa Naycca pelleHus cuctem.
42 JInHenHble cuctemsl ypasHeHuin. Dopmynsl Kpamepa.
43 [encteusa ¢ matpnuamum.
44 Onpegenutenu.
Kypc 2
45 YuncnoBble XxapaKTePUCTUKM CryYalHbIX BENIMYMH: MaTeMaTU4eckoe oxuaadue, aucrnepcusi, MeguaHa.
46 HenpepbiBHbIE CRyYanHble BENUYMHbI, NNIOTHOCTb BEPOATHOCTU, DYHKUMA pacnpeseneHns
47 [nckpeTHble cnyyanHble BENMYUHBLI. Pag pacnpegeneHms.
48 Cxema bepHynnu.
49 dopmMyna NonHOM BEPOATHOCTU.
50 TeopeMbl CNOXEHUA U YMHOXEHUS.
51 CnyvaiHble cobbITUSI U ENCTBUS HAL HUMM.
52 YcrnoBus He3aBMCUMOCTU MHTErpana 2-ro poga ot nyTu.
53 dopmyna MNpuHa.
54 Kpu1BOnMHenHbIN MHTerpan 2-ro poaa.
55 KpuBonuHenHbl uHTerpan 1-ro poaa.
56 TponHon unterpan. OnpegeneHne N NPUNOXEHMsI.
57 [BorHON nHTErpan B NONSAPHbIX KoopANHaTaXx.
58 [1BovHOWM MHTerpan, onpegeneHme n reoMeTpn4ecKknin CMbICIl
59 SKCTpEeMyM.
60 lMpounsBoaHas no HanpasfeHUto, rPagueHT.
61 OndbdepeHunan, onpegeneHne n reoMeTpnu4eckUin CMbICH.
62 YacTHble Npon3BoaHbIe, onpeaeneHue n reoMmeTpudecknii CMbICH.
63 HepaBeHcTBO Beccensa n paseHcTBo Mapcesans.
64 Teopema Qupuxne.
65 Psg dypbe, onpeaeneHne u CBOMCTBA.
66 Pan Tennopa, pasnoxeHue B psg Tennopa OCHOBHbIX 3f1eMEHTapHbIX  YHKLMNA.
67 CrteneHHble psaabl, Teopema Abens.
68 DyHKUMOHanNbHbIE Psifibl, pPABHOMEPHAs CXOAMMOCTb, AnddepeHLMpOoBaHME N MHTETPUPOBAHNE PSIOOB.
69 ABCcontoTHasA N yCroBHas CXOANMOCTb.
70 3HakonepeMeHHble psgbl. MpusHak JlenbHuua.
71 lMpu3HaKkM CXOAMMOCTH MONOXUTENBHBIX YNCTOBbIX PSAOB
72 MpunoxeHusa guddepeHumnanbHbIX YpaBHEHUI K TEOpUKN KonebdaHuin.
73 Cucrtembl NNMHENHbIX guddepeHLmanbHbIX YpaBHEHWIA.
74 JInHenHble ypaBHEHNA 2-ro nopsgka ¢ NOCTOSIHHbIMU KO3 uuneHTamu.
75 Bapuaumsa npon3BonbHbIX MOCTOAHHbIX.
76 CTpyKTypa 0o6LLEero pelweHms IMHENHOIO ypaBHEHNS 2-r0 Nopsiaka.
77 YpaBHeHus 1-ro nopsgka, cBogswmecd K ksagpatypam.




78 3apava Kowwm 1 kpaeBas 3agaya Anst ypaBHeHus1 1-ro nopsigka.

79 Kputepuii cornacusa xu-ksagpart

80 CpaBHeHwve gucnepcuii Nno ABym Bblibopkam.

81 MpoBepka cTatucTnyeckmx rmnotes. Owmnbkm 1-ro n 2-ro poga

82 [loBeputenbHbI MHTEPBAN Ansa gMcnepcun

83 D,OBepVITeJ'IbeIIZ MHTEpPBan Ana MmateMatun4eckoro oxmagaHuma

84 Cratuctuyeckme oueHKM MaTeMaTUYeCKoro OXXuaaHus m auncnepcun.

85 CraTtuctmyeckasn oueHka HEM3BECTHOMO napameTpa pacnpegeneHna: COCToOATEeNIbHOCTb, HECMELLEHHOCTD.

86 CnyvainHas BbIGOpKa 1 ee YMCIOoBbIE XapaKTePUCTMKN

87 HopmanbHoe pacnpegeneHue.

88 MokasaTtenbHoe pacnpegenexve.

89 BuHoMManbHoe pacnpegeneHue.

90 HepaBeHcTBO Yebbiwesa. 3akoH 60mbLnX Ymcen.

5.2.2 TunoBble TeCTOBbIE 3a4aHUA

He npegycmoTtpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHus (3agayu, Kenchbl)

TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3afaHunA (3a4ayn, Kencbl) HAaXo4ATCA B NPUNOXeHun K gaHHomn Prif.

5.3 MeToanyeckne matepuanbl, onpeaenstolme npoueaypbl oLeHMBaHMA 3HaHUWA, YMEeHUI, BnaaeHun
(HaBbIKOB 1 (MNIN) NPaKTUYECKOro onbiTa AeATeNIbHOCTH)

5.3.1 Ycnosus gonycka oby4atoLierocsi K npoMexyTo4yHOM aTTecTauum 1 Nopsaaok NMKBUAaUMmM akagaeMmn4eckon
3a[10/KEHHOCTH

MpoBeneHNe NPOMEXYTOYHOM aTTecTauuMu perfnamMeHTMpPOBaHO moKanbHbIM HOpMaTuBHbIM aktom CM6MYMNTO
«lMonoxeHne o0 NnpoBeAeHMUN TEKYLLIErO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTauum obyyaroLLmnxcsa»

5.3.2 ®opma npoBeaeHUs NPOMEXYTOYHOM aTTecTaymm nNo AucCUmUniIMHe

YcTHada + MucbmeHHasn + KomnbloTepHOe TecTupoBaHme WHas

5.3.3 OcobeHHOCTM NpoBeAeHUA NPOMEXKYTOYHOM aTTecTauum No AUCUMNInHe

* BO3MOXHOCTb NOMb30BaTbCsi CNPABOYHLIMKU Tabnuuamu;
* Bpems Ha nogrotoBky oTBeTa no 6unety 45;
* B TeyeHne cemecTpa BbINOSHAETCA KOHTPOJIbHasi paboTa

6. YYHEBHO-METOAMYECKOE N N(H®OPMALMOHHOE OBECNEYEHUE AUCLUUNIIUHDI
6.1 YuebHas nutepartypa

ABTOp 3arnasuve | M3patenbcTBO | log nspaHus | Ccblnika
6.1.1 OcHoBHas y4yeOGHasa nutepaTtypa
MariceHs, . U., [Matematuka B npumepax wu http://www.iprbooksh
KanyruHa, M. A., | 3apgavax. Yactb 2 op.ru/35495.html
JlamyaHoBckas, M. B., MwuHck: Bbiwanwas 2014
Maukesn4, W. 1O, wKona
>KaBHepunk, B. 3.,
Maricens, J1. U.
MariceHs, J. U., |Matematuka B npumepax wu http://www.iprbooksh
Epmonuukun, A. A.,|3agadax. YacTtb 1 op.ru/35494 .html
Maukesny, W. 1O, MwuHck: Bbiwarniwas 2014
KanyruHa, M. A, wKona
>KaeHepunk, B. 3.,

Mawcens, J1. L.

6.1.2 [lononHuTenbHasa y4ebHaa nutepartypa

N.10. ManoBa [n gp.] |[MaTtematuka [TekcT]: http://www.nizrp.nar
MeToaudeckMe ykasaHus W od.ru/met_3.htm
KOHTpOmnbHbIE 3afaHust ans
CTYOEHTOB TEXHUYECKMX
cneunanbHOCTE  3a04YHOM
dopmbl 06yyeHus

M-Bo ob6pasoBaHus 1
Hayku PO, CMGITYPIN. — 2012
Chne.: Cnertyprn




N.KO. ManoBa [n gp.] |MaTtematuka [TekcT]: http://www.nizrp.nar

METOAMUECKNE YKaSaHWUA W| W oo e e od.ru/metod/kafvys
KOHTPONbHbIE 3agaHua and P mat/2018 04 19 01
CTyOeHTOB BCeEX Haykn PO, BLITO 2018 pdf

cnerynth. — Cre.: ’

crneumansHocTen 3a04HON

cemecTpbl)

6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALMOHHO-CNPABOYHbLIX CUCTEM

OnekTpoHHO-0MbnmnoTeyvHasn cuctema IPRbooks [OnektpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CIB IMNYMTA [OnekTtpoHHbI pecypc]. URL: http://nizrp.narod.ru
OneKTpOoHHO-OMbnnoTeyHas cuctema «AnMbykey [OnekTpoHHbIn pecypc]. URL: https://www.ibooks.ru/

6.3 MNMepe4veHb NULEH3NOHHOro U CBOGOAHO pacnpoCcTPaHAeMoro nNporpaMMHOro obecneyeHus
MicrosoftWindows 8
PTC Mathcad 15
MicrosoftOfficeProfessional 2013

6.4 OnucaHune MaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOGXOAUMOMN ANA OCYLLEeCTBNEeHUA o6pa3oBaTenibHOro
npouecca no gucumnnuHe

Ayautopus OcHalleHue

MynbTuMeauinHoe obopyaoBaHue, cneLmannanpoBaHHas mebenb, Jocka
JlekunoHHas ¥ A pyA 5 P A
ayouTopus

CneunanusupoBaHHasi Meberb, gocka
YyebHas ayautopus




MpunoxeHune

pabo4en nporpamMmmbl gUcunnMHbl MaTtematuka

HaumeHosaHue OUCMUHHUHbI

no HanpasneHnto noarotoBkn 13.03.01 TennosHepreTvka u TENJIOTEXHNKA
HanmeHoBaHwue Ol (npodmng): [MpombllineHHas TennoaHepreTnka

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 UMeeT 0BpaTHY!o:

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 kpuBYI0O 3aaeT ypaBHeHue 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 mexay 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 Kakon BbIBOA cnefyyeT 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 Kakasi n3 atux gyHKuuUin 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;+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 nmeeT 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 - c. HangmuTte ypaBHeHMEe aCUMNTOThI.
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 nnowaas durypbl, orpaHNY4eHHON KPpUBLIMU 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 nn npu 3ToM BbiTb, 4TO f(a) < 0wu f(b) > 0?
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 TWMy OTHOCKTCS ypaBHeHue y2y' + xy — x? = 0:
1) ¢ pasgensaWwumMncs NnepemMeHHbIMn  2) ogHopogHoe  3) nuHenHoe?
6 CKombKO MPOM3BOSIbHBIX MOCTOSIHHBIX OOMMKHO cofepxaTb obLiee 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) Nanambepa; 3) JlenbHmua?
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) cxogutcsa;  B) HeT onpeaeneHHOro 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 CXOAUTCS B OAHOM U3 CreayroLmnx uHTepaarnos. B
KaKoM:
1) 115 @ 0O;n) ; (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 + 2% (a? + b?) , He BbIUNCTISISt 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 CTaumoHapHbIX 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 sHadYeHne yHkumm f(x,y) = x% — y? B kpyre x2 + y? < 4.
35 HaiiT HaumeHbluee 3HaueHne pyHKuMKM 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. [TpoxoauT 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 pyHkums 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 yHKUmMIo 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 aBnseTcs NonHbiM anddepeHunanom:
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 . BoluUCnUTb NPOU3BOAHYIO (DYHKLUMUS B 3TOI TOUKE MO HanpasneHuio sektopa Vf .
49 HaiiTn KpmBonMHenHbIN uHTerpan 2-ro poda ¢ Pdx + Qdy no rpaHuue 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 TpeyrofibHuKa ¢ 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 NIOCKOCTU K MOBEPXHOCTU
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 TpeyronbHuka ¢ BEpLUMHaMM
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 uHTerpan 2-ro poga ¢ Pdx + Qdyno rpaHvue ABCA TpeyrosibHuKa ¢ BepLunmHamm
A(0; 0), B(1; 1), C(0; 1), ecnun 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 BbicTperne pasHa 0,8. KakoBa BepOATHOCTb, YTO U3 5-x
BbICTpenoB 6yaet posHo 1 nonagaHune?
20 BeposiTHOCTb NonagaHua B Lenb Npyu ogHOM BbicTperne pasHa 0,8. KakoBa BEpOATHOCTb, UTO U3 4-X
BblCTpenos byaeTt xota 6bl 0gHO nonagaHue?
21 Cny4danHas BenuumHa X npuHMMmaeT 3HadeHus 1,2,3,4 ¢ BEpOATHOCTAMMU
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 BeposTHOCTb NonagaHusa B Lenb Npyu ogHOM BbicTperne pasHa 0,8. KakoBa BEpOATHOCTb, YTO 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 oxugaHue 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
cnyvariHoMm nopsigke. KakoBa BepOATHOCTb, YTO nonyyuTcs cnoso LWAJIALL?
34 NmeeTtca 10 kapTouek ¢ bykBamu M, A, T, E, M, A, T, U, K, A. KapToukn nepemeLuaHbl n 3aTem

pacnonoxeHsbl B criydarHoM nopsake. Kakosa BepoATHOCTb, 4TO nonyyutcsa cnoso MATEMATUKA?




cTp. 8

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 npoaykuuu npeanpuatnd pasHa 2%. [ns KOHTponst oTbupaem crnyvarHbim
obpasom 100 usgenui. NMyctb X — yncno 6GpakoBaHHbIX U3AENUn B 3TOM BbIGOpKE.
Bbluncnntb MmaTemaTudeckoe oxugaHue X.

38

Owwwnbka N3MepeHUsi MOAYMHSAETCS HopMasnbHOMY 3akoHy, npudem o =0.3.
X — pesynbTaT ogHoro usameperusi. Beracrintse P(u—o< X <pu+o).

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 cnyyanHor BenuymHbl X paeHa 1. MycTb X = %Zio X,

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




