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ITacmopt

(oH/Ia OI]€EHOYHBIX CPE/ICTB 10 YYe0HO# ANCHUIUTHHE

Briciiag maTeMaTuka

[TepeueHb KOMIIeTEHLUM (371IEMEHTOB KOMITETeHLUM), (DOPMUPYEMBIX B pe3yJibTaTe
OCBOEHUS YueOHOM AUCIUTIIMHBI (MOZYJIs)

Kop, ®opmyMpoB JTansl
No | KOHTpO/IH Ka ¢opmupo-
/' pyemoii | koHTposupye | KoHTposmpyeMbie TeMbl yUeOHOM JUCIUIUTAHBI BaHUA
KOMIIeTeH Mo (cemecTp
11707 KOMIIeTeHI[UM U3ydeHNs)
1 OIIK-1 CriocobeH Tema 1. Matpuupbl. OcHOBHBIe TIOHATHA. Oriepanu 1,2,3,4
YUUTBIBATh Ha/J| MaTpULlaMuU
coBpemenHble | Tema 2. Onpegenurenu. OrnipenenuTesid BTOPOro,
TeHJeHL[UH TPeThero U n -ro nopsifika. Vix BeruvciieHue.
pa3BUTUS CBolicTBa oripefiesiuresien.
TeXHUKU U Tema 4. O6paTHast MaTpuiia. MaTpUuHbIe
TEXHOJIOTUM B | ypaBHEHHUSI.
obsactu Tema 5. CucTeMbl TMHEMHBIX anrebpanvyecKux
TexHochepHO! | ypaBHeHui. OCHOBHbIe MOHATUS. TeopeMa
6e3omacHocty, | KpoHekepa - Kamesu.
n3MepuTenbHO | Tema 6. MeTo/bl pellieHNs CUCTeM YpaBHEHUIA:
1787} metog, ["aycca, metos Kpamepa, MaTpyuuHbIN METOZ,
BbIuMCUTeNbH | Tema 7. OgHOpPOAHBIE U HEOAHOPOAHBIE CUCTEMBI
01 TeXHUKH, JTMHEMHBIX anrebpanvyecKuX ypaBHEHUH.
uHpopmaioH | Tema 11. CmellaHHOe TTpOU3Be/ieHe BEKTOPOB.
HBIX CBOICTBa, BbIUMC/IEHUE, TeOMEeTPUUECKUIN CMBIC/I.
TeXHOJIOT U [TprMeHeHNs1 BEKTOPHOT'O MCUUC/IEHUS K PeLleHUI0
TIpY pellieHny | 3aJjau reoMeTPUU, MeXaHUKH, (PU3UKHY,
TUTIOBBIX 3/1eKTPOTEXHUKHU.
3a/au B Tema 14. O61iee ypaBHeHHe JIMHUI BTOPOTO
obmactu TOpsI/IKa.
nipocdeccronan | Tema 17. LlunuHgpuueckre U KOHUUECKUe
BHOU MoBepXHOCTU. [ToBepXHOCTH BpalljeHUsl.
JesitenibHOCTH, | [ToBepXHOCTH BTOPOro Mopsiika.
CBSI3aHHOM C Tema 18. TTonstue dyukuyu. CriocoObl 3afaHus
3allUTON ¢dynKiui. OCHOBHBIE 37IeMeHTapHble MYHKIUH, UX
OKpy>Katollleid | cBoiicTBa U rpadmKu. XapakTepruCTHKa MOBeleHus
cpefpl U GbyHKLMI.
obecrieuenrieM | Tema 18. TTonstue dyHkuyu. Crioco6bl 3afaHus
6e3omacHoct | yHKIMA. OCHOBHBIE 3/IeMeHTapHbIe MYHKLIUN, KX
yejioBeKa CBoOliCTBa U rpaduKy. XapaKTeprCTHKa MoBeeHUs

GyHKLMHI.

Tema 22. Touku pa3peiBa pyHKUMK. Knaccudukarys
TOUeK pa3pbiBa. HempepbIBHOCTH OCHOBHBIX
3/1eMeHTapHbIX (PYHKLIUH.

Tema 23. [IpousBoHasi GyHKIUH, ee
reoMeTpUUeCKUd U MeXaHUYeCKUI CMbICIL.
YpaBHeHus KacaTelbHOW U HOPMaJiu.
HuddepenuyipyemMocTs GyHKLUU. CBSI3b MEXAY
v depeHIMPYyeMOCThIO U HEeNPePhIBHOCTHIO.
Tema 24. IpaBuna guddepeHLIMPOBaHUS QYHKLIMA.
ITpou3sBoHast o6paTHOM PyHKIMK. [Tpon3BogHas
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CJI0’KHOW (PYHKILIUH.

Tema 26. IuddepeHriian GyHKLIUN.
['eomeTpuueckuii cMbica fJuddepeHpana.
OcHoBHbIe CBOWCTBa AU(depeHLIranoB.
WuBapuaHTHOCTH opMbI AuddepeHLidana epBoro
niopsizika. [Tpubsv>keHHbIe BEIUMC/IEHUS C TIOMOL[BIO
muddepenimana. JuddepeHuiyanb BbICILINX
TIOPSIJKOB.

Tema 27. OcHOBHBIe TeopeMb! AW depeHLaTbHOrO
vcuncsienus (depma, Ponns, Jlarpanxka, Komm).
IIpaBuna Jlonurans.

Tema 30. [Tepoobpa3Hasi. Heonpe/eieHHBIIM
MHTeTpasl ! ero cBovcTBa. Tabsvila MHTerpasoB.
[TpocTeiivie MeTO bl MHTETPUPOBaHUs. MeToz
T0/|CTAHOBKHU.

Tema 31. lHTerpupoBaHue 110 4acTsM.

Tema 32. VIHTerpupoBaHue parjOHaIbHBIX APO0ei.
Tema 33. HTerprpoBaHre TPUTOHOMETPHUYECKUX
nuddepeH1anoB, yHUBepcaabHas
TPUTOHOMeTpUUeCKas I0/ICTaHOBKa.
VHTerprpoBaHie HEKOTOPBIX UpPaLMOHAbHBIX
BbIDaKEHUM.

Tema 38. @yHKLUYU HECKOJIBKUX [TePeMEeHHBbIX.
O6nacTs onpegienenusi. ['eomeTpuueckoe
n3obpaxeHue GYHKLUM JBYX TlepeMeHHbIX. [Ipeer,
HeMnpepLIBHOCTh PYHKI[MM HECKOJIbKUX ITepeMeHHbIX.
Tema 41. DxcTpeMyMsl (QYHKLMU [BYX [TePeMeHHBbIX,
Heo0X0/IMMbIe U [JOCTaTOYHbIEe YC/IOBUS
CyLL|eCTBOBaHUS S5KCTpeMyMa. Y CJIOBHbIN SKCTPEMYM.
HanMeHbl1iee 1 HanbosbliIee 3HaueHUs1 GYHKLIUN B
3aMKHYTO# 00/1aCTH.

Tema 42. 3apauy, IpUBOAALLIKE K
IuddepeHIMaTbHBIM YpaBHeHUsIM. OCHOBHEBIe
TIOHATUS TeopyHr AUQepeHLIaTbHbIX YPaBHEHUM.
3azsaua Komm, Teopema CyliieCTBOBaHUS U
e/IMHCTBEHHOCTH peltieHus 3agaun Ko, Ocobble
petenvst. [uddepeHianpHble ypaBHeHs IePBOTO
nipsifka. [lone HanpaBneHuii. VIHTerpasbHble KpUBBIE.
Tema 51. Cucremsl AuddepeHLIanbHbIX YPaBHEHUH.
OO6r1iue noHsATHS. MeTo/ibl pellieHus.

Tema 52. O6masi cxeMa MOCTPOEHHSI UHTerpasa 1o
obnactu. ['eomeTpuuecKuii U MeXaHUUeCKU CMBICII.
OcHoOBHBIe CBOWCTBA.

Tema 54. 3ameHa repeMeHHbIX B JBOTHOM
uHTerpase. I1pynoyxeHus IBOMHOI0O UHTErpaa.
Tema 56. TpoiiHOM UHTerpas B UIUHAPUYECKUX U
cepryeckux KoopAuHaTax. [1puno)keHus: TPOMHOTO
VHTerpana.

Tema 59. @opmya I'puna. Ilpunoxenus
KPUBOJIMHEMHBIX UHTETPasioB.

Tema 61. [IoBepXHOCTHBIE UHTETPajibl BTOPOro poja.
[TpunoskeHrsi TOBEPXHOCTHBIX UHTErPaJIoB.

Tema 62. [IoHATHE KOMIL/IEKCHOT'O YUCJIA.
KowmriiekcHble uncsia B ajirebpanueckoi,




TPUTOHOMETPUYECKOM U MoKa3aTe/bHOM (opMax.
[leiicTBUS HaJ| KOMIJIEKCHBIMHM UHCIaMH.

Tema 63. Uucossle pgabl. CXOAUMOCTb U CymMMa
psifa. Heobxoaumoe yciioBre CXOAUMOCTH.
[TpusHaku cpaBHeHus. [Tpyu3Haku [Tanambepa,
kopHeBol Ko, nnarerpanbhbiii Korm.

Tema 66. Pap Teinopa u Maknopena. PasnokeHue
(yHK1L[MH B CTereHHbIe psifibl. [IpruMeHeHus
CTeTeHHBIX PsiZIOB B IPUOMKEHHBIX BEIUMCIEHUSIX.
Tema 67. Psaabl @ypre. [TocTaHOBKa 3a7iauu. Psabl
®Dypbe /151 UeTHBIX, HeUeTHbIX (DYHKLUH, /151
¢ynkui ¢ nepuogom 2 1. [Ipumenenue
TPUTOHOMETPUUYECKUM Psi0B Dypbe B
NpUOJIKEHHBIX BBIYUCIEHHUSIX.

Tema 69. CryuaiiHeie coObITHsi. Anrebpa cOOBITHIA,
KyaccuuKaius cCoObITUI B TEpMUHAX TEOPUH
BEepPOSTHOCTEU U TeOPUU MHOKECTB. DJIEMEHTBI
KOMOMHATOPHOTO aHa/M3a.

Tema 69. Cryuaiibie coObITHsi. Anrebpa cOOBITHIA,
KaccuduKaius cCoObITUI B TepMUHAX TEOPUH
BEpPOSTHOCTEU U TeOPUU MHOXKECTB. DJIEMEHTBI
KOMOMHATOPHOTO aHa/M3a.

Tema 71. Knaccuueckoe, CTaTUCTUUECKOE
ornpe/iesieHUs] BeposiITHOCTU. ['eomeTprueckas
BEpPOATHOCTb. AKCMOMBI BepOSITHOCTH.

Tema 73. I1ocnenoBaTelbHOCTb HE3aBUCHMBIX
ncneiTannd bepaym. ®opmyna bepuynm.
[IpenenbHbIe TeOpeMbl B cxeme bepHy/u.

Tema 74. Cnyvarinble BelnurHbl. POPMBI 3aKOHA
pacripe/iesieHusl JUCKPeTHOM C/Ty4aiiHOW BeJIMUMHBI U
HeIpepbIBHOW C/TyYalHOM BeJIMYMHBI.

Tema 80. 3akoH 60/bIINX YKCeN: HePaBeHCTBO U
Teopema YeOvbIiieBa, Teopembl bepHyim u
JIanyHoBa. LleHTpanbHas npesesibHasg TeopeMa.
Tema 82. I'eHepasnbHasi COBOKYITHOCTh. BbiOOpKa.
Criocobb1 oTb0pa, obecrieurBarolye
perpe3eHTaTUBHOCTb BBIOODKU.

Tema 82. 'eHepanbHasi COBOKYTTHOCTh. BriOopKa.
Criocobs1 0T60pa, 0becrieunBaroIIe
perpe3eHTaTUBHOCTh BHIOODKH.

Tema 84. [IBymepHbIe C/iyyaliHble BeJIMUMHBI.
WnTerpanbHblil U juddepeHIMaTbHbIA 3aKOHBI.
UuncioBble XapaKTepUCTUKU. Y CJI0OBUSA
HEe3aBUCUMOCTH CJTyyaliHbIX BeTuurH. HopMmasnbHbIi
3aKOH pacripefiesieHus Ha I10ckocTy . HopmanbHas
KOppeJIsLusl.

Tema 85. Dy1eMeHThI TeOpUU KOpPeJIALUU:
KOpPeJISILIMOHHBI MOMEHT, KO3((HULIeHT
Koppessiuy, perpeccus. KoppensaiuoHHoe
OTHOLLIEHMe.




IToka3aTe/M U KPpUTEPHHU OLleHUBAHMSI KOMIIeTeHIUM,
onucaHue KaJl OLeHNBaHUSA

Kopg
KOHTPOJ/IH HaumeHoBaHue
No . IToka3aTe/nb OLleHMBaHUSA KoHTpo/mpyemble TeMbl
pyemoit . OLIEHOYHOTI'0
n/n (3HaHUsA, yMeHHs, HABBIKH) y4e0HOM AMCLIMIUIUHBI
KOMIIeTeH cpeAcTBa
U1
1 | OIIK-1 3HATb: COBPEMEHHbIe TeH/eHLIUH Tema 1. — Tema 85. OTIpoC
Pa3BUTHSI TEXHUKU U TEXHOJIOTHIA B TeopeTHYeCcKOro
obnactu TexHochepHoi Marepuarna,
0e30MacHOCTH, U3MEPUTETHHOU 1 BBITO/IHEHHE
BBIUNC/IUTE/TbHON TeXHUKH, TIPaKTUYeCKUX
MH(POPMAaLIMOHHBIX TEXHOIOTUM NPU pabor,
pellieHUH TUTOBBIX 3a/lau B 00/1aCTH BBITIO/THEHHE
npodecCUOHaTbHOM /1eTe/IbHOCTH, VH/IMBU/yabHO
CBSI3aHHOM C 3alLUTOUN OKpY’Karolei ro 3aJjaHusl.

cpenpl ¥ obecrieueHNEM
6e301MacHOCTH UesioBeKa

yMeTb: YUUThIBAaTb COBPEMEHHbIE
TeH/eHILIUM Pa3BUTHUS TEXHUKU U
TeXHOJIOTMH B 00/1aCTH
TexHochepHol 6e301MacHOCTH,
WM3MEPUTE/IbHOM U BBIUUC/IUTETbHOU
TeXHUKH, UHHOPMAIIMOHHBIX
TeXHOJIOTUM TPU pellieHUH TUTIOBbIX
3a/1a4 B 00/1aCcTH MpodecCoHaTbHON
JlesiTeTbHOCTH, CBSI3aHHOM C
3allUTON OKpPY’Karolllel cpefibl U
obecrieueHrieM 0e301TaCHOCTH
yesioBeKa

BJIa/ieTh HaBbIKAMM: yUeTa
COBPEMEHHBIX TeH/IeHI[1I pa3BUTHUS
TeXHUKHU U TeXHOJIOTHH B 00/1aCTH
TexHochepHol 6e301MacHOCTH,
WM3MEPUTE/IbHOM U BBIUUC/IUTETbHOU
TeXHUKH, UHHOPMAIIMOHHBIX
TeXHOJIOTUM TPU pellieHUH TUTIOBbIX
3a/1a4 B 00/1aCcTH MpodeccCoHaTbHON
JlesiTeTbHOCTH, CBSI3aHHOM C
3allUTON OKpPY’Karolllel cpefibl U
obecrieueHrieM 0e301TaCHOCTH
yesioBeKa




DoHABI OLIEHOUHBbIX CPEeACTB M0 AUCLUIIMHE
«BbIclIag MaTeMaTHUKa»

Omnpoc TeopeTu4ecKoro Marepuasia (mepBbiM ceMecCTp)

Tema 1. Marpunbl. OcHoBHBIe NoHATHA. Oniepaniuy HaJ, MaTPpULIAMM.
. [ToHsiTMIE MaTPUILBIL.

. Tunel MaTpuLy.

. Cioco0pbI TIpe/icTaBIeHUs] MaTPHIL.

. ApudmeTrueckue orepanuu Hajl MaTpULIaMHU.
. CBOMCTBA JIMHEHHBIX OIepaLui.

. [TpousBeieHne MaTpuii.

. CBONMCTBa NpOU3BeIeHHUs.

. TpancnoHvpoBaHue MaTpuL].

. DJileMeHTapHbIe TTpeoOpa30BaHsI MaTPUIL.

10. OKBUBa/IeHTHbIE MATPULIBI.

OO UTA, WN -

Tema 2. Onpepenurenu. Onpejesures i BTOPOro, Tperbero U n -ro nopsijka.
Nx BeruncieHue. CBoMCTBA onpe/e/uTe/1ei.

1. UTo Ha3bIBaeTCs orpejeuTeiemM?

2. CBoliCTBa orpe/iesiiTe/eu.

3. Kak BBIUHCJISIOTCA OTipeJie/iuTe/ i BTOPOro ropsaka?

4. Kak BBIUMUCJISFOTCS OTpefie/InTe/Id TPeTbero nopsijgka?

5. [IpaBusia HaxoXXAeHUs OrpeenuTesnen N-ro mopsigka.

6. UTo Ha3bIBaeTCs1 MUHOPOM onpezenuTesis -ro nopsaka?

7. UTo Ha3bIBaeTCs aareOpanuecKUM JOTIO/IHEHHEM OTpe/iesuTeis 1-ro mopsiaka?

8. PasnoxxeHue onpepennreisi 10O 37IeMeHTaM HEKOTOPOTO psija

Tema 3. Padr MmaTpunbl. JKBHBA/IeHTHbIE MPe00pa3oBaHus MaTPHILL.
1. Uto Ha3bIBaeTCs paHTOM MaTpULIbI.

2. Kakue ripeoOpa3oBaHyst MaTPULIbI HA3bIBAOTCS 3/IeMEHTapHBIMU?

3. UTo Ha3bIBaeTCsi MUHOPOM OMpezeuTe s N -Io nopsaKa?

4. Kakoii MUHOp Ha3biBaeTcsi 6a3UCHBIM?

5. Kak oripeziensieTcss U HaXOAUTCA PaHT MaTPULIbL.

6. CBOMCTBa paHra MaTpHLIbI.

Tema 4. O6paTHasa MaTpuija. MaTpuuHble ypaBHEHHS.

1. BeIpoKZIeHHbIe Y HEBBIPOXKJEHHbIE MaTPULIbI.

2. ObpaTHas mMaTpwuiia.

3. CBoiicTBa 0OpaTHOM MaTPHIIbI.

4. Heob6xo/iMMoe 1 I0CTaTOYHOE YC/I0BHeE CYIleCTBOBaHUsI 00paTHOM MaTpUIIbI.
5. MaTtpuuHsble ypaBHeHUs.

6. PellleHre MaTpUUYHBIX YpaBHEHUM.

Tema 5. CucreMbl J/HHeHHbIX ajaredpanyeckux ypaBHeHUH. OCHOBHbIe
nousaTus. Teopema KpoHekepa - Kaneniu.
1. Yto npezcTaBisieT co00M crcTeMa JIMHEeHWHBIX YPaBHEHUH C N HEU3BECTHLIMU?
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2. Teopema Kponekepa-Kanesnm.

3. [IpaBuno penieHvs MPOM3BOJIBHOU CUCTEMBI JIMHEHMHBIX YPaBHEHUM.

4. CucTeMbl TMHEMHBIX a/reOpanuecKux YypaBHEHUM U UX pellleHue.

5. Yc/10BUSI COBMECTHOCTH Y HECOBMECTHOCTH [1J1s1 INHEHWHBIX CHUCTEM.

6. Y cnoBus orpezieIeHHOCTY M HeoTlpe/ie/IeHHOCTH [J1s1 JIMHEHMHBIX CUCTEM.

7. UTo Ha3bIBaeTCs pellieHNeM CUCTeMbI IMHEeHHBIX anreOpanuecKux ypaBHEHUM?

8. UTo Ha3bIBaeTCsd MaTpULIeM M pacClIMpPeHHOW MaTpULled CUCTeMBbI JTMHEMHBIX
anrebpanueCcKnX ypaBHeHUiA?

9. Ilpy KakoM YCIOBUM CUCTeMa JIMHEWHbIX anreOpanyeckux ypaBHEHUH HMeeT
eJMHCTBeHHOe pellieHue?

10. B kakom ciyyae ofHOpoAHas cucTemMa [ JIMHEWHBIX ypaBHEHWU C
HeH3BEeCTHBIMU UMeeT HeHyJieBoe pelleHue?

Tema 6. MeTtoabl pemieHMsi cucTteM YypaBHeHuu: Metop I'aycca, metop
Kpamepa, MaTpU4HbIN METOJ,.

1. MeTozp! pellieHusi CUCTeM JIMHENHbIX airebpanyeckux ypaBHeHUH.

2. Ilepeuncivre 3Tansl Metoza I'aycca.

3. Kak no metoay I"'aycca MO>KHO HAWTH PaHT CUCTeMbI JIMHEMHBIX anrebpanuecKux
ypaBHEHUM?

4. Onuimre UCC/IefjloBaHHe Ha COBMECTHOCTh CUCTeMbI JIMHEMHBIX anreOpanuecKux
ypaBHeHMM MeTozioM ["aycca.

5 B uemM COCTOUT MaTpUUHBIM CrOCOO pellleHUs] CUCTeMbl JIMHEWHBIX
anrebpanueCcKnX ypaBHEHUIA?

6. Kakuve TIpyKIaiHbIe 3a/]Jaul MOYKHO pelllaTh MaTPUUHBIM CITIOCOO0M?

7. B kakom ciiyyae npuMeHuMbl hopmyJiel Kpamepa?

8. HazoBute ¢opmynbl Kpamepa.

Tema 7. OgHOpPOAHBIE U HEOJHOPOJAHbIE CHCTEMBI JTHHEHHBIX a/iredpandyecKux
yPaBHEHHUH.

1. Cuctembl OJHOPO/IHBIX JIMHEMHBIX YPaBHEHUM.

2. ®yHaMeHTa/IbHasi CUCTeMa pellleHUN JIMHEMHOW OTHOPOJHOU CUCTEMBI.

3. O011jee periieHre OIHOPOAHOM JTMHEHHOW CHCTEMBI.

4. Kakue Hen3BeCTHbIe Ha3bIBAIOTCSI Oa3MCHBIMM.

5. Kakue Hen3BeCTHbIE Ha3bIBAIOTCS CBOOOHBIMIU.

6. Kakue pellieHUs1 CUCTEMbI Ha3bIBAKOTCSl IMHEUHO HE3aBUCUMBIMH.

7. HeobGXoguMOCTh ¥ [OCTAaTOUHOCTh CYIIECTBOBAHHWSI HEHYJ/IEBBIX peIleHuiH
CUCTeMbI OJHOPO/HBIX JIMHEUHBIX YPABHEHUU.

8. Kakoe penieHve Ha3bIBaeTCsl Hy/I€BbIM WUJIM TPUBUAIBHBIM.

9. CTpyKTypa 0011ero peiiieHUsI HEOJHOPOJHOU TMHENHON CUCTEMBI.

10. Yo mpescTaBiisieT co00i 00I1jee pelieHre HeOAHOPOAHON CHCTEMBI.

Tema 8. BekTopbl, OCHOBHBIe ompejeneHus. JIuHelHbIe omnepanuu Haj
BekTopamMu. IIpoekuuss BekTopa Ha ocb. KoopauHaTtbl BekTOpa, [AJ/IMHA,
Harpas/AILNe KOCUHYCBI.

1. Uto Takoe BeKTOp?

2. PaBeHCTBO BEKTOpPOB.

3. JIuHelHbIe Orepaluy HaJl BEKTOPAMHU.
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4. IIpoexuyist BeKTOpa Ha OCb.

5. CBoMCTBa MPOEKLUHN.

6. Pa3siokeHue BeKTOpa 110 OpTaM.

7. Mopynb v iyItHa BeKTOPa.

8. Kakue Be/TMUMHBI Ha3bIBAOTCS CKa/ISIPHBIMMU.
9. HarpaBssitorjyie KOCUHYCBI.

10. KomniriHeapHOCTb BEKTOPOB.

11. KoopyHaTe! TOUKWY.

12. KoopayHaTel BeKTOpa.

Tema 9. CkansipHoe npou3Be/ieHHe BeKTOPOB, ero CBOMCTBA, BbIUHC/IeHHe.,
. CkangpHOe rpou3Be/ieHre BeKTOPOB.

. CBONMCTBA CKaJIIPHOTO MMPOU3BEe/eHHS.

. UTo Ha3bIBaeTCs CKasIpHbIM KBaZJpaTOM BeKTOpa.

. BeipakeHUe CKa/IsIpHOTO MPOU3BeeHrs yepe3 KOOPAUHATHI.

. YTOJI MeXXIy BeKTOpaMHU.

. YCJi0BUe MeprieHAUKY/IIPHOCTH BEKTOPOB.

. [Ipoekujusl BeKTOpa Ha 3a/jaHHOe HarlpaB/leHUe.

. MexaHM4eCKri CMBICJT CKaJIIPHOTO TIPOX3Be/IeHUSI.

N UTEA, WN -

Tema 10. BekTopHOe npou3Be/ieHNe BEKTOPOB, ero CBOMCTBA, BLIYUC/IEHHUE,
. BekTOpHOe nipou3Be/ieHre BEKTOPOB.

. BeipakeHre BeKTOPHOI0 MPOM3Be/|eHHs uepe3 KOOPAUHATBL.

. CBOMCTBa BEKTOPHOTI'O MMPOM3BEe/eHNS.

. Moaysib BeKTOPHOTO TIpOM3BeleHus.

. Y CJ10BY€e KOJUIMHEeapHOCTU BEKTOPOB.

. HaxoxxzeHue ruiolaiu napasuiesiorpaMma U TpeyrojbHHUKa.

. 'eomeTpuyecKkuii CMbIC/I BEKTOPHOTO TIPOU3BE/IEHUSI.

. MexaHnueCcKuii CMBbIC/T BEKTOPHOTO TIPOU3BE/IEeHUSI.

OCNOOUThA, WN -

Tema 11. CmemaHHoe mnpou3BefieHHe BeKTOpOB. CBOICTBa, BbIUMC/IEHHE,
reoMeTpu4yecKumi cMbic/1. [IpuMeHeHNsi BeKTOPHOI0 MCUYMC/IeHNSI K pellieHUuI0 3afa4d
reoMeTpuM, MexXaHUKH, (PM3UKH, 3/IEKTPOTEeXHUKH.

. CMellIaHHOe TIpOU3Be/ieHre TPeX BEKTOPOB.

. 'eomeTpruecKknii CMbIC/I CMEILIaHHOT O TIPOU3BeIeHUSI.

. CBOMCTBA CMeLIaHHOTO MMPOU3Be/IeHNS.

. [IpaBasi v neBas TpOMKa BEKTOPOB.

. BelpakeHne cMelIaHHOTO MPOM3Be/eHHs uepe3 KOOPAUHATHL.

. OnpenenieHrie B3aMMHOM OpHUEHTAL[MM BEKTOPOB B TIPOCTPAHCTRBE.

. KoMmIs1aHapHOCTh BEeKTOPOB.

. OnpeziesieHrie 00HEMOB Tapaslyiesienureja U TpeyroibHONU MTUpaMU/IbI.

ONNULTUT s~ WN -

Tema 12. CucremMbl KOOpAUHAT HA IUIOCKOCTH. YpaBHeHUe JIMHUU Ha
1I0CKOCTH. IIpsAMasl Ha MUIOCKOCTH. YT0/1 MeXAy NpAMbIMU. PaccTossHUe OT TOYKH
J0 TIPAMOM. Y C/IOBHSI NAPa/I/Ie/IbHOCTH U NMePNeH/JUKY/IAPHOCTH NPAMBIX.

1. OcHOBHbIE IOHATUSA CUCTEMbI KOOPAMHAT Ha MJIOCKOCTH.

2. PaccTosiHve MeXay AByMSI TOUKaMU.
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3. [JeneHune oTpe3ka B JAHHOM OTHOLLIEHUY U T10T10J1aM.

4. I1momaap TpeyrojbHUKa.

5. IIpeobpa3oBaHue cCTeMbI KOOPJUHAT.

6. YpaBHeHue TIpSIMOi C yTJIOBbIM KO3 dHULIEHTOM.

7. O611iee ypaBHeHHe TIPSIMOM.

8. YpaBHeHue TIpsIMOU, TIPOXOJSIer yepe3 JJaHHYI0 TOUKY B IaAHHOM HamlpaB/IeHUH.

9. YpaBHeHue NPsIMOU, MPOXO/ISALLeN uepe3 IBe TOUKH.

10. YpaBHeHuHe NpsIMOU B OTpe3Kax.

11. YpaBHeHue TMpsIMOW, TPOXOASAIIeH uepe3 JaHHYI TOUKY IepIeH/UKY/ISIPHO
[JAHHOMY BEKTOpY.

12. TlonsipHOe ypaBHEHHEe NPSIMOU.

13. HopmasibHOe ypaBHEHMeE TIPSIMOM.

14. Yron mexnay AByMs NPSIMBIMU.

15. YcnoBus napasienbHOCTU U MePIIeHAUKYJ/IIPHOCTU ABYX TPSMBbIX.

16. PaccTosiHre OT TOUKM 0 MPSIMOU.

Tema 13. KpuBble BTOpPOro mnopsiika: OKPY)XHOCTb, 3/UIMIIC, TrumepoOoJia,
napaboJia. Ix reoMeTpuueckue CBOMCTBA U ypaBHEeHMHSI.

1. JIuHuu BTOPOIroO Mops/Ka Ha II0CKOCTH.

2. OnpefiesieHre OKpPYKHOCTU. Y paBHeHVe OKPY>KHOCTH.

3. Dnnunc: onpejeneHve  3JIMNCA, (POKYChl, BepIIWHbI, OCH, IOJYOCH,
9KCLIEHTPUCUTET, JUPEKTPUCH] 3/UIAIICA, KAHOHWYeCKOe ypaBHeHUe 3JI/IUIICA.

4. ViccnenoBaHure (POpMBbI 3/UIATICA TIO0 €r0 YpaBHEHUIO.

5. Tunepbona: omnpegeneHvie rurnepbosbl, QOKyCbl, BepILIMHbI, LIEHTP,
JeCTBUTE/IbHbIE U MHHMBbIE OCH W TOJIyOCH, 3KCLIEHTPUCHTET, (POKa/bHble paJjuycChl,
[IUPEKTPUCHI, aCUMIITOThI  TUrepOosibl, OCHOBHOM  TMpPSIMOYTOAbHUK  TUMepOosibl,
KaHOHHWYeCKoe ypaBHeHHe rurepOosbl.

6. YpaBHeHHe paBHOCTOPOHHeH TurepO0/ibl, aCUMIITOTaMHA KOTOPOM C/Ty>KaT OCH
KOOpP/IUHaT.

7. Corpsi>keHHbIe TUTIepOOIIbI.

8. VccnenoBanue ¢hopmbl TUTEpOOJTBI TIO €€ YPaBHEHUIO.

9. INapabona: omnpezeneHue Tapabosbl, GOKyC, AMPEKTpUCA, BepIvHA Tapabosibl,
¢doKanbHbIN paZinyC TOUKWA, KAHOHUUECKOe YpaBHeHUe rapabosibl.

10. Uccnenoranue dhopm rmapaboJibl 110 ee YpaBHEHUIO.

Tema 14. O0miee ypaBHeHHe JIMHUHM BTOPOT0 MOPAAKA.

1. YpaBHeHHe KpHBBIX BTOPOrO MOPSAKa C OCAMU CUMMETDUH, TapasyiebHbIMU
KOODJAUHATHBIM OCSIM.

2. EnvHoe ypaBHeHUe Jjisi OKPYKHOCTH, 3JITUIICA, TUTIepOOosIbI ¥ 11apabosibl.

3. O011jee ypaBHeHHe BTOPOTO TIOPsi/IKa.

4. Cnyuyau BbIPOXKJeHUs JIIUICA, TUTIepOOoIIbl U 1apabosib.

Tema 15. IInnockocTh ¥ NpsAAMast B IIPOCTPaHCTBe.

1. YpaBHeHUe oBepxXHOCTU. TeKyllre KOOPAMHAThI TOUEK TTOBEPXHOCTH.

2. YpaBHeHUe c(epbl.

3. YpaBHeHus JIMHWUU B MIPOCTPaHCTBe.

4. YpaBHeHHe TIJIOCKOCTH, MPOXOJSAILEN yepe3 JAaHHYI TOUKY MepHeHJUKYJ/ISPHO
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[JAHHOMY BeKTOpYy.
5. Ob11iee ypaBHeHUe TI/IOCKOCTH.
6. YpaBHeHue IIJI0OCKOCTH, TIPOXOAILeN yepe3 TPU JaHHbIe TOUKHU.
7. YpaBHeHHe IVIOCKOCTU B OTpe3Kax.
8. HopmasnbHOe ypaBHeHHe MJIOCKOCTH B BEKTOPHOU (popMe.
9. HopmasnbHOe ypaBHeHMe MJIOCKOCTH B KOOPAWHATHOM (hopMe.
10. BekTopHOe ypaBHeHHEe NPSMOH.
11. [TapameTpuyecKre ypaBHeHUs NPSMOMU.
12. KaHOHMUeCKHWe ypaBHEHUs MPSIMOM.
13. YpaBHeHue NpsIMON B IIPOCTPAHCTBE, TIPOXO/sIiel uepe3 JBe TOUKU.
14. OG6r11re ypaBHeHUs MPSMOM.

Tema 16. B3annMHoe pacmnosio)xeHHe MPAMBIX M IVIOCKOCTeH B MPOCTPAHCTBe.
. YTOJ1 MeXXAy ABYMS IJIOCKOCTSIMM.

. YCJ10BYS Napayie/IbkHOCTH Y TePIeHIUKYISIPHOCTU [IBYX TIJIOCKOCTEH.

. YTOJI MeXy IIPAMBIMU.

. Y CJI0BYS NIapasljie/IbHOCTY Y NTepIieHJUKY/ISIPHOCTU MPSMBIX.

. YcoBue, Ipy KOTOPOM /iBe TIPSIMbIe JieXKaT B OZJHOU MJIOCKOCTH.

. YT0J1 MeXAy TpsIMOM U MJIOCKOCTBIO

. YC10BUS napasiieIbHOCTH Y MepHeHAUKY/IIPHOCTH MPSIMOM Y TJIOCKOCTH.
. [lepeceuenue NpssMoM C TIJIOCKOCTBIO.

. YC/10BUe NIPUHA/IIEXKHOCTH TIPSIMOM MJIOCKOCTH.

. PaccTostHye OT TOUKM /10 TJIOCKOCTH.

OO UThA, WN -

Tema 17. IlmnuHapuyeckue M KOHUUeckHe IoBepxHOCTH. IloBepxHocTH
Bpauienus. [ToBepxHOCTH BTOPOro nopsjKa.
. umuaiprueckuie moBepxHOCTH. Hampasssitoitiasi 1 ob6pa3sytoiijasi UIHHApA.
2. DNIMTNITAYEeCKUM, KPYTOBOM, TTapab0/IiuecKuii U rurnepOoTndecKui [ITUH/IPBI.
3. [ToBepxHOCTH BpalleHusi. KoHnueckue oBepxXHOCTH.
4. KaHOHWUeCKre ypaBHEHUSs TOBEPXHOCTeW BTOPOro MOpsiIKa.
5. DJUTATICOU/,.
6
7
8
9

—_

. OIHOTIOIOCTHBIM TUTIEpOOTIOU/I.

. ABYXTI0/IOCTHBIM TUmep0O0ous.

. DJIUNTAYeCcKuit mapaboson,.

. 'unepbonueckuii mapabosion,.
10.KoHyc BTOpOroO nopsijka.

Onpoc TeopeTHUECKOro MaTepuasia (BTOpo¥ ceMecTp)

Tema 18. Ilonsatne ¢ynkuun. Cnocodbl 3asaHus  (QyHKHud. OCHOBHBIe
j/ieMeHTapHble (PyHKIUM, MX CBOMCTBA M rpauku. XapaKTepuCTHKa IOBeJeHHs
(pyHKIUH.

1. Urto Ha3biBaeTcst PyHKI[EN?

2. YTo Ha3bIBaeTCsA apryMeHTOM (QyHKLAN?

3. Uto Ha3bIBaeTCs 3HaueHHeM (QyHKLIUU?

4. Uto Ha3biBaeTcs 00/1aCcTbIO orpeieieHust GyHKI[UN?
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5. UTo Ha3biBaeTCs 00/1aCThI0 3MeHeHUsT (QyHKI[UH?

6. Crioco0OnI 3a/jaHus QYHKIUH.

7. Kakas yHKIMS Ha3bIBaeTCs Bo3pacTaroireit (yObiBarorreit)?
8. Kakue (hyHKLIMY Ha3bIBaKOTCS MOHOTOHHBIMU?

9. Kakast (pyHKLMS1 HAa3bIBaeTCsI OTPaHUYEHHOU?

10. Kakasi (pyHKI[YsI Ha3bIBaeTCs UeTHOW (HeUeTHOM)?

11. Kakas (yHKLMSI Ha3bIBaeTCsl IePUOJIAYECKOM?

12. Kakvie (yHKLMM OTHOCSTCSI K OCHOBHBIM WJIM TIPOCTEUILIM?

Tema 19. IIpegen nepemeHHo¥ BenmnurHbI. CBoMcTBa npejenoB. beckoHeuHo
Majible U 0eckOHeuHO O0osibmiMe BeluuuHbL. VIX cBoiicTtBa. CBfA3b INepeMeHHOM,
npeje/ia v 0eCKOHEUHO MaJIoii.

. UTO Ha3bIBarOTCS T0C/Ie0BaTeTbHOCTHIO?

. Kakast mocsie1oBaTesibHOCTh Ha3bIBAKOTCS OrPAHUYEHHOM CBepXy (CHU3Y)?
. [Ipeenn mepeMeHHOV BeJIMUMHBL.

. CBOMCTBa mpeiesioB.

. BeckoHeuHo Masble 1 6eCKOHEUHO O0JIbIITHe BeTMUNHBI.

. CBs13b TIeEPEMEHHOM, TIpejiesia U OeCKOHeUHO MaJsIou.

. [ToHsTHIE UMCTOBOM MTOC/I€J0BAaTeTHLHOCTH

. UTo Ha3bIBaeTCs mpe/ie/ioM YMCI0BOM MOC/Ie/I0BAaTe/IbHOCTH.

. Cxoidipecs: U pacxofsiyecs moc/jie/JoBaTe/IbHOCTH.

10. CBolicTBa CXOSIIUXCS 10C/IeJ0BaTe/IbHOCTEM.

OO UTS, WN -

Tema 20. IIpeaen ¢pyskiuu. OcHOBHBIE TeopeMbl 0 npejenax. OJHOCTOPOHHME
npepensl. MaremaTu4eckye Heolpe/je/IeHHOCTH.
. [IpuparieHrie aprymeHnTa v npvpaileHye GyHKLUH.
. OnpesieneHuie nipesiena (PyHKLMW B TOUKe.
. OCHOBHBIe TeopeMsbl O Tpejesax.
. OIHOCTOpOHHMeE TIpe/iesibl.
. [Ipepenbl GpyHKUMY TTpU X = 0,
. beckoHeuHo Gosblie ¥ 6eCKOHEUHO Masible (PYHKI[UM ¥ UX OCHOBHbIE CBOMCTBA.
. CBs13b 6eCKOHEUHO OOJBIINX U 6@CKOHEUHO MasTbiX (DYHKI[HM.
. [Ipy3HaKu CyleCcTBOBaHUS Mpe/iesioB.

© OO UT A WN -

- 0| |
. PackpbITie Heomnpe/eieHHOCTeN BU/a [OHOJ .

10. PackphITHe HeompeeeHHocTel Buga [=- =+ [+]

Tema 21. 3ameuare/sibHbIe TIpeje/ibl. JKBHBA/IeHTHbIe 0eCKOHEYHO MaJible
(pyHKIHI.

1. 3ameuaresibHbIE TIpe/Iebl.

2. OCHOBHBIE COOTHOLLIEHHUS [TPY UCI0/Ib30BAaHMM 3aMeuaTe/bHbIX TpeJie/ioB.

3. CpaBHeHUe 6@CKOHEUHO MasIbiX (PYHKI[HIA.

4. TToHsITHE SKBUBAJIEHTHBIX OECKOHEUHO MasbIX (PYHKIIUM.

5. CBoiiCTBa 9KBUBAJIEHTHBIX OECKOHEUHO MasibiX (PYHKLIUM.

6. I[IpriMeHeHUe SKBUBa/IEHTHbIX OeCKOHEUHO MajbIX (DYHKIMI TIPU BBIYUC/IEHHUN
Tipe/iesioB.
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Tema 22. HenpepbIBHOCTh (PYHKIIUM B TOUKe M Ha MHOXXecTBe. Touku pa3pbiBa
¢pynkiuu. Kinaccudpukanuss Touek paspbiBa. HenpepbIBHOCTH  OCHOBHBIX
371eMeHTapHbIX (QyHKI[UH.

. OnipesienieHrie HETIPEPLIBHOCTH (PYHKLIUU B TOUKe.

. CBoMCTBa (DyHKLIMM, HETIPEPBIBHBIX B TOUKE.

. HerpepbIBHOCTB 371eMeHTapHbIX (PYHKL[MM Ha OTpe3Ke.
. [ToHsiTHE TOUKM pa3pbIBa.

. Knaccudukanys Touek pa3peiBa.

. HerpepbIBHOCTB 371eMeHTapHbIX (PyHKLMH.

. HempepbIBHOCTH C/10)KHOM (DYHKITUH.

. HenpepbiBHOCTE 06paTHOM (PyHKLIMY.

OCNOUThEA, WN -

Tema 23. IlpousBoaHas (yHKHUHM, ee reoMeTPHUECKHUM M MeXaHMUYeCKHHU
CMBIC/I. YpaBHeHHUs KacareJibHOU U Hopmanu. [duddepenipupyemoctb (QyHKIUM.
CBs3b Mexay qud¢epeHIPyeMOCTbI0 U HeMPepbIBHOCTHIO.

1. OnpeeneHue Npor3BOIHOM (YHKIIMY B TOUKeE.

2. Kakas (hyHKIMS Ha3biBaeTcs AuddepeHLpyeMOHu.

3. OnpepiesieHre KacaTe/bHOM K KDUBOW B TOUKeE.

4. 'eoMeTpUueCKWM U MeXaHUYeCKUI CMbIC/T TTPOM3BOJHOM.

5. YpaBHeHUs KacaTe/JbHOM U HOpMaJlH.

6. CBsi3b Mexx2ly AU depeHMPYeMOCTbIO0 U HeMTPEPBIBHOCTHIO.

Tema 24. ITpaBuna auddepeniupoBanus pyakuii. [IpousBogHas odpaTHOM
¢yukiuu. [IpousBogHas c/10)KHON PyHKIUM.

1. TTpaBuna guddepeHuypoBanusi GyHKLUWNA U UX CJIe[|CTBUS.

2. ®opmynbl aguddepeHpoBaHUs (QYHKLIUA.

3. Ilpou3sBozaHasi 0OpaTHOM HYHKIWH.

4. TIpou3sBo/iHasi CI0’KHOM (YHKIIUU.

5. ITpou3Bo/iHbIe OCHOBHBIX 3/IeMeHTapHbIX (DYHKLIUA.

6. I'urepbomueckrie GYHKI[UU U UX IPOU3BO/IHBIE.

Tema 25. Bblunc/ieHHe MPOM3BOJHBIX OCHOBHBIX 3j1eMeHTapHbIX (PyHKI[UIA.
Tabmuia mnpousBojHbIX. [luddepeHnpoBaHre HeABHO W IapaMeTPHUECKH
3ajaHHbIX QpyHKuM. IIpou3BoaHbIe BHICIINX NOPAAKOB.

1. Tabnuiia TPOM3BOAHBIX OCHOBHBIX 3/IeMeHTApHBIX (DYHKIIMIA.

. duddepeHiipoBaHre HesIBHO 3alaHHBIX (PYHKLIWM.

3. Jlorapugmuueckoe auddepeHIpOBaHUE.

4. NuddepeHLiipoBaHre TTapaMeTPUUeCKU 3aZlaHHbIX (QyHKLIWM.

5. ITpou3BoiHbIe BLICIIUX TIOPSIKOB SIBHO 3aZIlaHHOU (PYHKI[WH.

6. MexaHWUeCKUM CMBIC/T TIPOM3BOHOM BTOPOIO MOPSiJKa.

7. ITpor3BO/iHbIE BBICIIUX TIOPSIIKOB HESIBHO 3a/laHHBIX (DYHKIIUA.

8. [Ipou3Bo/iHbIE BHICIIMX MOPSIAKOB OT (DYHKIIUM, 3aJaHHBIX TTapaMeTPHUUYeCKHU.

No

Tema  26. [uddepennuan  PyHkiuu. [eomMeTpuueckMid  CMBICI
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aucddepenipana. OcHoBHbIe cBoMcTBa Auddepenijuanos. IHBapuaHTHOCTH (hopMbI
muddepernuana mnepBoro mopsifka. IIpub/mkeHHbIe BBIYMCIEHHA C TOMOIIBIO
auddepenimana. Iuddepenipans BLICHIUX MOPSAJKOB.

1. Onpenenenue auddepeHiana QyHKIUN.

2. N'eomeTpuyeckuit cMbIC guddepeHLrana.

3. OcHoBHbIe TeopeMbl 0 AuddepeHLIranax.

4. VluBapuaHTHOCTb (hopmbl JuddepeHLiraa mepBoro nopsijka.

5. ITpubnkeHHbIe BLIYMCIEHUS C TTOMOIIIbI0 AuddepeHIana.

6. quddepeHiiyanbl BEICIIUX MOPSIKOB.

Tema 27. OcHoBHbIe Teopembl JuddepeHimaibHOr0 Hcuucaenus (Pepwma,
Posns, JIarpanxa, Koum). IlpaBuaa Jlonutass.

1. Teopembr ®epma, Pomng, Jlarpawka u KoM u uUX reoMmerpuyeckas
VHTepIipeTalys.

2. CnepcTBusi U3 TeopeMebl JlarpaHxka.

3. IlpaBuna Jlonurans.

4. YcnoBusi ipuMeHeHus U (hOpMbI Nipe/icTaB/eHus paBuiI JlonuTarsi.

Tema 28. I[IpumeHeHnre NPOM3BOJHBIX K UCC/IeJOBAHHI0 MOBeieHUsI (PYHKIUM.
YcioBUsE MOCTOSIHCTBA, BO3pacTaHMA W YyObIBaHus (QYHKIUM Ha HPOMEXKYTKe.
Heo0xo0quMble U J0CTaTOUHBbIE YC/JIOBHA CyIeCTBOBaHMA 3KcTpemyMa. Hanbosbimee
U HauMeHblllee 3HaueHUsA (PyHKIUU Ha oTpe3ke. @opmysa Teinopa. Beinyk/iocTh -
BOTHYTOCTb, TOUKHM Tmepern0a rpaduka ¢yskuuu. [ocraTrouyHble YC/I10BUA
BBIMYK/IOCTH - BOTHYTOCTH. Y C/IOBHA CYIIeCTBOBAaHHMSA TOUYKHM meperuda rpaduka
(pyHKIUH.

1. YcnoBus 1OCTOSTHCTBA, BO3pacTaHus ¥ yObIBaHUs (DYHKI[MI Ha TIPOMEIKYTKe.

2. [ToHsiTHe CTal[MOHAPHBIX U KPUTUUECKUX TOUeK (YHKLIMU U UX TeoMeTpuuecKast
VIHTepIpeTaLus.

3. [ToHATHE MOHOTOHHOCTU (PYHKLIVH, CBSI3b C KacaTeJIbHbIMMU.

4. JKCTpemMyMbl (YHKLIMU U UX TUTIBL.

5. IToHsiTHe rnafgKou QyHKIUK.

6. HeoOXoiMble ¥ I0CTaTOUHbIE YCIOBUS CYIIIeCTBOBAaHHS SKCTpPeMyMa.

7. HauboJiblliee ¥ HauMeHbIllee 3HaueHUs1 GyHKIIMYA Ha OTpe3Ke.

8. BBINyK/IOCTb - BOTHYTOCTh, TOUKH Teperrba rpaguka GyHKIUH.

9. Heobxoaumoe 1 fOCTaTOYHOE yC/IOBUE CYIIleCTBOBAHUSI TOUKH Tieperuba.

10. Y csi0BYS BBIYKJIOCTH - BOTHYTOCTH.

11. locTaTouHOE yC/I0BUe CyIlleCTBOBaHUS TOUKH Tieperuba rpadrka QyHKIUM.

12. TToHsiTHe BBIMYK/IOW (DYHKLIUU, TUTIbI BBIMYK/IOCTH.

13. TToHsiTHe acUMIITOTHI rpaduKa QYHKIUM.

14. Turbl aCUMITOT U CIIOCOOBI MX TTOCTPOEHUS.

Tema 29. O0mmii n/1aH ucciejoBaHusA GyHKIHI U MOCTPOeHUs1 rPaUKoOB.
1. Kak HaliTi 06/1aCcThb CyljeCTBOBaHUS (PYHKI[UU?

2. Kak HauTH TOUKHU repeceyeHust rpavka C KOOpAUHATHBIMUA OCSIMU?

3. Kak HalTK UHTepBasibl 3HAKOMOCTOSTHCTBA (DYHKLIUH.

4. Kak orpezie/IMTh [epUOSUYHOCTb, YeTHOCTb U HEUETHOCTD.

5. Kak HaliTM TOUKM pa3pbiBa (PYHKLMU U UCC/Ie[0BaTh UX XapakTep.
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6. Kakue cBoiicTBa rpaduka GyHKUMMA OMNpefesitoT C TIOMOLLBIO TepBOM
TIPOU3BO/JHOM.

7. Kakue cBoiicTBa rpaduka GyHKUUU OIpefieissioT C TOMOIIbI0 BTOPOM
TIPOU3BO/THOM.

8. Kak HanuTh acumMnTOTHI rpayka (QyHKLMH.

Tema 30. IlepBooGpa3Has. HeomnpejeneHHbIH HHTerpaJjl M ero CBOWCTBa.
Tab/mma  wHTerpanoB. IIpocreiiiue MeTOAbl HUHTerpUpOBaHHMA. MeTop
M0/|CTAHOBKHU.

1. Uto Ha3bIiBaeTcs epBooOpa3HON (PYHKIUH?

2. [laiTe oripefie/ieHUe HeOIpe/leJIeHHOTO UHTerparsia.

3. l'eomeTpryeCcKuii CMBICT COBOKYTTHOCTH ITepBO0OPa3HbIX (PYHKIIUM.

4. B ueM 3aK/Ir04aeTCsl MeTO/, HeIroCpeCTBeHHOI0 NHTerPUPOBaHus.

5. CchopmynupyiiTe OCHOBHbIE CBOMCTBA HEOIpe/le/IeHHOIO MHTerpaia.

6. B uem 3ak/rouaeTcss MeTO/, UHTEIPUPOBAHUS N0 CTAHOBKOU.

Tema 31. InTerpupoBaHue 10 4acTsM.

1. B yeM COCTOUT MeTO/, UHTEPUPOBAHUSA I10 YACTSIM.

2. TwWIibl MHTerpaioB, KOTOPble UHTerPUPYIOTCS 10 YaCTSM.

3. Ha3zoBute popMysly MHTErpHPOBAHUS 10 YaCTsIM B HEOIpeleJIEeHHOM UHTerpare.
4. BeiBepgute (OpMyJly UHTETPUPOBAHUS 110 YaCTSIM.

Tema 32. IHTerpupoBaHue panjoHa/IbHBIX APo0eid.

1. Kakue byHKI[MY Ha3bIBalOTCS paljuOHAIbHBIMU?

2. UTo Ha3bIBaeTCs MPaBUILHOU paljoHaIbHOMN Ap0ObI0?

3. Kakyto (hyHKIIMIO Ha3bIBAIOT APOOHO-pAl[OHATEHOMU?

4. Kak MOyKHO TIpe/ICTaBUTh HENPaBU/IBHYIO pal[iOHATBHYIO JpPO0h?
5. Kak MO>KHO TIpe/ICTaBUTh MPaBU/IbHYIO PalfMOHATbHYIO APO0h?

6. OOI1iee paBX/I0 UHTETPUPOBAHUS PALIMOHAIBHBIX Apobeii.

Tema 33. VHTerpupoBaHue TpPUrOHOMeTpUYecKHMX Au(pdepeHHanoB,
yHUBepca/ibHasA TPUrOHOMeTpU4YecKasl NOACTaHOBKa. VIHTerpupoBaHue HeKOTOPbIX
HUPPalUOHA/IbHBIX BbIPa)KeHHUI.

1. Kakasg 1mofCTaHOBKa HAa3bIBAeTCS YHUBEPCAJbHOW TPUTOHOMETPUUECKON
T10/ICTAHOBKOM?

2. IlpaBuia npyMeHeHUst TPUTOHOMETPUYECKUX 10 CTaHOBOK.

3. Turbl MHTErpasoB, K KOTOPbIM IPUMeHUMa TPUrOHOMeTpruYecKas Mo/ACTaHOBKaA.

4. [IpaBuia MHTErpUPOBaHUs UPPALMOHAIBHBIX (PYHKLIAM.

Tema 34. 3ajaun, NpUBOAsALINE K OMpeeleHHOMY UHTerpaay. OnpejiesleHHbIM
HHTerpa/l KakK Ipeje/l MHTerPa/ibHbIX CyMM, €ro CMbIC/J B Ppa3/IMYHbIX 3a/jauax.
OcHoOBHbIe CBOMCTBA OIpe/ie/IeHHOr0 uHTerpasja. Teopema o cpejHeMm.

1. Kakyro ¢urypy Ha3bIBarOT KpMBOJIMHEMHOW TpareLyen?

2. Kakyro cymmy Ha3bIBatOT MHTErPaJbHOU CYMMOM?

3. [JaliTe oripefiesieHre Oomnpe/ieJIeHHOTO UHTerpasia.

4. CpopMmyupoBaTh TeOpeMy Cyll{eCTBOBaHMS OIpe/ie/IeHHOT0 UHTerpaia.

5. OCHOBHBIE CBOMCTBA OIpe/IeJIeHHOTO UHTerpasa.
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6. 'eoMeTpryeckuii U ¢hr3UUECKUI CMBIC/T OTIpe/ie/IeHHOT0 UHTerparia.

Tema 35. UHTerpas ¢ nepeMeHHbIM BepXHUM mpejesoM. @opmysia HeroToHa-
JleiiOHUIA. BbIuncieHue onpe/ie/IeHHBIX MHTErPaJioB.

1. ChopmynupoBats hopmyny HetoToHa-/IeiibHuIIa.

2. MeTo/, MHTerpupoBaHus 110 YaCTsAM OIlpe/ie/IeHHOM UHTerparie.

3. MeTo/1 3amMeHbI [TepeMEHHOM B OTpe/ie/IeHHOM MHTerpa’ie.

4. VIHTerpupoBaHue YeTHbIX U HeUeTHbIX (DYHKIMK B CAMMETPUYHBIX Tpejienax.

5. CxeMbl IIPUMEHUMOCTH OIlpe/ie/IeHHOr 0 UHTerpasia.

6. BeruncieHue rioiazieli aoCKUX (PUryp € MOMOLLBIO OTpe/ie/IeHHOTO MHTerpa’a.

Tema 36. HecoOcTBeHHBIE HHTErPasibl ¢ 0eCKOHeUHBIMH mpejesiamMu (1-ro poaa)
U OT HeorpaHu4eHHbIX yHKIUM (2-r0 poja), X 0CHOBHbIE CBOMCTBA.

1. [aiite ompepesieHrWe HeCOOCTBEHHOTO WHTerpasa IepBOro poja (MHTerpan, y
KOTOPOTO OZIVH Tipefies1 6eCKOHeYeH).

2. [aiite ompezeneHre HecOOCTBEHHOTO WHTerpajsa BTOPOro poja (MHTerpaa To
HeOTrpaHWYeHHOU (PYHKLIUN).

3. Tlpu3Hak cpaBHeHUs] HeCOOCTBEHHOTO UHTerpasia MepBoro poja.

4. ITpu3HaK abCoOMOTHOM CXOANUMOCTUA HECOOCTBEHHOT'0 MHTerpasia MepBoro poja.

5. TIpu3HaKu CX0JUMOCTH HeCOOCTBEHHOTO UHTETpasia BTOPOTO poja.

6. [Ipu BbINOJIHEHWM KAKOTrO YyCJ/IOBUSI HEeCOOCTBEHHBIM WHTerpaj BTOPOro poja
Ha3bIBaeTCsi a0COJIFOTHO CXOASALUMCS?

Tema 37. IIpub/mmkeHHOe BBIYHC/IEHHE ONpPeAeIeHHBIX HMHTErpasioB.
IIpuioxkeHUus onpeje/IeHHOr0 MHTerpa/ia K 3ajayamM reoMeTpuu, MeXaHUuKH, (PU3NKH.

1. TTepeunicuTh HauboJiee TIpUMeHsieMble (OPMYJIbI TIPUOJKEHHOTO BBIUKCIEHUS
onpejieJIeHHbIX UHTErPaJioB.

2. [IpubmikeHHOe BLIUKC/IEHUE OTpe/ie/IeHHbIX UHTETPaioB C MOMOIIbI0 (HOPMYJIbI
CpeJHUX TMPSAMOYTOJIbHUKOB.

3. [IpubmikeHHOe BLIUKC/IEHUE OTIpe/ie/IeHHbIX UHTETPa/iOB C MOMOIIbI0 (HOPMYJIbI
TpanewLui.

4. TIpubmmKeHHOe BBIYKMC/IEHNE OTpe/ie/IeHHbIX UHTeTrPaioB C TIOMOIIBI0 (OPMYJIbI
napabor.

5. Briuncienre o6bEMa Tesia BpalljeHUsI C TIOMOLI[bIO OTIpe/ie/IeHHOT0 UHTerpara.

6. BerunciieHue 1101a1v MOBEPXHOCTU TeJT BPaLleHUsl C TTOMOLLBIO OTpe/ie/IeHHOT O
VHTerpasa.

7. BpluncieHne [JIMHBI AYTM IUIOCKOM KPWUBOM C TIOMOLLBIO OIpeJesIeHHOTO
VIHTerpajia.

8. MexaHnuecKye TPUI0KeHUs OTpeieJIeHHOT0 UHTerparia.

Tema 38. @PYHKHMH HECKOJBKUX mepeMeHHbIX. O0/1acTh ompeje/eHUs..
I'eomeTpuueckoe  u3o0paxenue (GyHKOMM JAByX mepeMeHHbIX. Ilpepe,
HeNnpepbIBHOCTh (DYHKIIUM HECKOJ/IBKUX NepeMeHHbIX.

1.YTo Ha3bIBaeTcs (yHKLMEN ABYX ITePEMEHHBIX?

2. Yto Ha3biBaeTcst 06/1acThio onpeesieHrst GyHKLUU ABYX MlepeMeHHbIX ?

3. Uto Ha3bIBaeTCs apryMeHTaMu (DyHKLIMM [BYX MepeMeHHbIX ?

4. Uto Ha3biBaeTcs 00/1aCTbIO M3MeHeHUs] (GyHKI[UN?
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5. UTo Ha3bIBalOT TpaHuIlei 06/1acTu?

6. JINHMY 1 TTOBEPXHOCTU YPOBHS.

7. Ilpenen byHKUUNA HECKOJIBKUX TTepeMeHHBIX.

8. HenpepbIBHOCTh (PYHKLIMKA HECKO/IbKMX NTePEMEHHBIX B TOUKE.
9. Uto Ha3bIBaeTCs TOUKOU pa3pbiBa (DYHKLIUU?

10. YUrto Ha3bIBaeTCs MOBEPXHOCTHIO pa3pbiBa (PYHKIMM?

Tema 39. UacTtHble nmpou3BojHbIe (PYHKIUM HECKOJ/IbKHUX IepeMeHHbIX, HX
reomerpuuecknu cMbIca. [Tonusin guddepennman. Ilpumenenue gudgepenpana B
NPpHUO/IHKeHHBIX BHIYUC/IEHUSIX.

1. YTo Ha3bIBaeTCsl YaCTHOM TTPOU3BOIHON (DYHKI[UN?

2. Kak oripefiensieTcst uacTHasi IpoM3BO/Hast (PYHKIUY HECKOTbKUX IepeMeHHbIX ?

3. TeomeTpuueckasi WHTepIIpeTaLiUsi YaCTHBIX TMPOM3BOJAHBIX (GYHKUUUA [ABYX
repeMeHHbIX.

4. Uto Ha3bIiBaeTCs MOHBIM MpHpallieHueM (QyHKIUN?

5. Heobxoanmoe ycioBue quddepeHIMPyeMOCTH (QYHKIUH.

6. loctatouHoe yciioBre U PepeHInpyeMOCTH (PYHKLUH.

7. UTo Ha3bIBaeTCs MOJHBIM AU(depeHuanoM (PyHKIUU?

8. IlpumeHeHue auddepeHiyana K NpUOIMKeHHbIM BbIUMCIEHUSIM.

Tema  40. [IuddepennupoBanne  (QyHKHUM,  3a/dHHBIX  HESABHO.
JuddepenippoBanne C/10KHOW (DYHKI[UH.

1. Kakast pyHKLMS Ha3bIBaeTCsl CJIO’KHOM?

2. TloHsiITWE MOTHOM TIPOU3BOHOM.

3. luBapuaHTHOCTH hopMbl AuddhepeHIrana.

4. Kakast pyHKI[Ms1 Ha3bIBaeTCsI HESIBHOU?

5. TeopeMa cyiileCTBOBaHUSI HESIBHBIX (DYHKIIUIA.

6. IIpousBoaHbie U ArddepeHIranbl BbICIIUX MOPSAAKOB.

Tema 41. Okcrpemymbl (YHKOMH [ByX IepeMeHHbIX, Heo0XoJuMbie H
AOCTaTOYHbIE YC/I0BUAI CyIeCTBOBAHUS JKCTpeMyMma. YCIOBHbIM 3KCTPEMyM.
Haumenbiiee 1 HauOoJ1bIee 3HAUEeHUA (PYHKIUM B 3aMKHYTOM 00/1aCTH.

1. Kakasi Touka Ha3bIBaeTCsi TOUKOM MaKCUMyMa (PYHKLMU [ABYX NePEMEHHbBIX ?

2. Kakas Touka Ha3blBaeTCsl TOUKOM MUHUMyMa (yHKLIMU [IBYX [TlepeMeHHBbIX ?

3. Kakue TOUKM Ha3bIBarOTCs TOUKAMU 3KCTpeMyMa (PYHKLMY IBYX ITepeMeHHbIX ?

4. Kakve TOUKM Ha3bIBalOTCSl CTAlMOHADHBIMU TOUKAMU (YHKLUMM JABYX
TiepeMeHHbIX ?

5. CdopmynrpoBath He0OX0[UMbIe YCIOBUS SKCTpeEMyMa.

6. CopMynMpoBaTh JOCTaTOUHbIE YC/IOBUS SKCTPEMYyMa.

7. UTO Ha3bIBaeTCsl YC/I0BHLIM 3KCTPEMYMOM?

8. Kak ompegenuts Haubosiblliee W HaWMeHblllee 3HaueHWs (YHKIUM Ha
MHOecTBe D?

Tema 42. 3agaum, npuBojsmue K aAuddepeHIUaANBHBIM yPaBHeHHSIM.
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OcHoBHbIe TOHATUA Teopum AuddepenuanbHbIX ypaBHeHu#. 3ajavya Komm,
TeopeMa CyIIeCTBOBAHHSA M €JUHCTBEHHOCTH pemieHusa 3ajaun Komm. OcoObie
pemienus. [uddepennuanbubie ypaBHeHUus nepBoro npsajaka. I[Tose HampaB/ieHMid.
HHTerpanbHble KpUBbBIe.

1. Urto Ha3bIiBaeTcs AudpepeHIaIbHbIM YpaBHEHUEM?

2. Kakoe quddepeniiranbHoe ypaBHeHHe Ha3biBaeTCsi 0OLIKHOBEHHBIM?

3. UTo Ha3bIBaeTcs NMOpAAKOM JudpepeHLIMaTbHOTO ypaBHEHUS ?

4. TloHATHe UHTerpaJbHOM KPUBOM AU((depeHMaTbHOr0 YpaBHEHHS.

5. [ToHsiTE CcemelrCTBa MHTErPabHbIX KPUBbIX.

6. Kakoe pelieHde HasblBaeTcss 00ILUM pellleHreM Au@depeHLHaTbHOTO
ypaBHeHUA?

7. Kakoe pemieHue Ha3bIBaeTCsi UaCTHBIM pelleHWeM JudQepeHLMasibHOro
ypaBHeHUs?

8. Kakas 3ajjaua Ha3biBaeTCs 3aauert Komm?

9. Teopema cyl11ieCTBOBaHUS ¥ eAMHCTBEHHOCTU pellieHus 3a/jauu Koru.

10. O611ee pertierne quddepeHIMATLHOTO YPAaBHEHUS TIEPBOTO MOPSiIKa.

Tema 43. [uddepennuanbHble ypaBHEHUsA MePBOro MmopsijKa: C
pas/je/SIIOIUMHUCA MepeMeHHbIMH, 0/JHOPO/AHbIe, J1HeliHble, BepHy//IH, ypaBHeHUA
B NOJIHBIX AuddepeHpanax.

1. Kakoe pmuddepeHmanbHOe ypaBHEHWE  HAa3bIBAa€TCSl yYpaBHEHHUEM  C
pa3feSoLMMUCS TTepEMEHHBIMU?

2. Pelienue 3amauuv Kol /151 ypaBHeHUs C pa3fe/stollUMUCS TlepeMeHHbIMU.

3. Kakoe  guddepeHimanbHOoe  ypaBHEHMEe — Has3blBaeTCsd  JIMHEUHBIM
muddepeHLIMaTbHBIM YpaBHEHUEM MepBOr0 MopsifKa?

4. Kakoe puddepeHipanbHOe ypaBHeHMe Ha3biBaeTCsl ypaBHeHWeM bepHyin?

5. Meto[ pelieHust ypaBHeHus1 bepHyium.

6. Kakoe guddepeHiiMasibHOe  ypaBHeHWe  Ha3bIBaeTCsi  OJIHOPOJHBLIM
auddepeHLIMaTbHBIM ypaBHEHHEM TIepBOro mopsijKa?

7. Kakoe pud@depeHLranbHOe ypaBHeHME Ha3blBaeTCsd YpaBHEHHEM B IOJHBIX
mudpdepenanax?

8. Pemenue 3agaun Ko fj1s1 ypaBHeHUs B MOHbIX AuddepeHLiranax.

Tema 44. MuddepeHipaibHble ypaBHeHHsl BBICIIMX TOPAAKOB, NOHATHUSA
peleHusi o0mero 1 yacrHoro. 3asaua Komiu, reoMerpuuecKui CMbIC/I. Y paBHeHHUS,
AonycKarlyue MOHIWKeHne nopsaka. 3ajauM, npuBojasaiue K anddepenuaibHbIM
yPaBHEeHMS.

1. Kakoe guddepeHimasibHoe ypaBHeHHWe Ha3biBaeTcs AuddepeHHaTbHbIM
yPaBHEHUEM N -T'0 MOPsAJKaA.

2. Kakue pelieHusi Ha3bBalOTCS  OOLIMM W YacTHBIM  pellleHueM
M depeHLIaTbHOTO ypaBHEHUs N -I'o NopsiKa?

3. 3apauva Koum asist auddepeHLanbHbIX ypaBHEHHUM N -T'O MOPS/Ka.

4. Teopema Cy1LeCTBOBaHHUS U eJMHCTBEHHOCTH 3a7auu Kowu.

5. MeTo noHMWKeHWs MOpsAKa.

6. Tunel qud@epeHLIMaTBbHBIX YPABHEHWH, N0y CKAIOLIUX TOHW)KEHKEe MTOPsiAKa.

Tema 45. JIuHeliHO-3aBUCHMMbIe U JIMHEMHO-He3aBHCUMBbIe (YHKI[UM.
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Omnpegenurens BpoHckoro. Yc/ioBHsA /JUHEWHONW 3aBHMCUMOCTH M He3aBHCHUMOCTH
cucremMbl QyHKIUI Ha OTpe3Ke.

1. Kakue (pyHKIMM HA3bIBAIOTCS JIMHEMHO-3aBUCUMBIMU?

2. Kakue hyHKIMU Ha3bIBAKOTCS TMHEIHO-He3aBUCUMbIMU ?

3. Onpepenvitenns BpOHCKOro U ero CBOUCTBA.

4. Teopembl Ajsi oripefie/ieHUs] JIMHEMHO-3aBUCUMBIX Y JIMHEMHO-HEe3aBUCHUMBbIX

(YHKLWH.

Tema 46. JIuHeliHble ogHOpoAHBbIe MH((epeHHUAIbHbIE ypPaBHEHHs N-T'0
nopsajgka. CTpyKrypa o011iero peiieHus.

1. TloHATHMe NMHEWHOTrO OJHOPOAHOIO W HEOJHOPOAHOro Aud@depeHIMaTbHOro
ypaBHEeHHs N-To MopsiJKa.

2. O6wwuit BUJ, NMMHENWHBIX OJHOPOJHBIX AuddepeHLIMaNbHBIX YpaBHEeHUIT BTOPOTO
nopsijka

3. Uro omnpegenser ¢yHJaMeHTaJbHY0O CHUCTeMYy pelleHUd JIMHeMHOro
0JTHOPOAHOTO0 Au(depeHIMaIbHOT0 YpaBHEHNsI BTOPOTO MOpsiika?

4. Teopema o0 CcTpyKType 0OIero pelleHus JIMHEHMHOTO OJHOPOJHOTO
A depeHLIMaTEHOTO YpaBHEHUs] BTOPOTO TTOPSAIKa.

5. CtpykTypa oO0Iero pelieHUsl JIMHEMHbIX OJHOPOAHBLIX AuddepeHIMaTbHBIX
ypaBHeHHH N-To MopsiJKa.

Tema 47. PemieHue JTUHeMHBIX 0JHOPOJHBIX A depeHIaTLHBIX YPABHEHHH C
NMOCTOAHHBIMHU K03((PuiiueHTaMM.

1. OOmmii BWA /NWHEMHBIX OJHOPOJHBIX AuddepeHINaNTbHBIX YpaBHEHUM C
MOCTOSIHHBIMU KO3 QULIeHTaMu.

2. Kakoe ypaBHeHHe Ha3bIBaeTCs XapaKTepUCTUUeCKUM ypaBHEHUEM?

3. HaxoxxeHue o0111ero pelieHusi XapaKTepUCTUUECKOTO YPaBHEeHMS.

4. 3aBUCMMOCTb BHJa O0OILero pelleHus 3afjaHHOTO AW depeHuaIbHOTO
ypaBHeHUsI OT 3HaueHU KOpHel XapaKTepuCTUUeCKOro ypaBHeHUs.

5. lHTerprpoBaHue JIMHeWHbIX OAHOPOAHbIX AuddepeHIaTbHBIX YpaBHEHUM N-TO
Topsi/iKa C MOCTOSTHHBIMU KO3 dUI[ieHTaMHU.

Tema 48. J/IuHeliHble HeoJHOpPOAHBbIe AM((epeHLAIbHbIE YPAaBHEHUSI N-T0
NMOPsiAKa C MOCTOSHHBIMHU Ko3(puiuenTamu. CTPyKTypa 00111ero pemeHus.

1. OO6wuiéi BUA JMHENMHOTO HEOAHOPOJHOTO AuddepeHHaTbHOTO YpaBHEHUS
BTOPOTrO MOPSsi/IKa.

2. Kakoe ypaBHeHMe Ha3bIBaeTCs COOTBETCTBYIOLIIUM OZHOPOJHBIM ypaBHeHUEM?

3. Teopema 0 CTpyKType O0OI[ero pellieHHsI JUHEMHOTO HeOJHOPOAHOTO
nuddepeHIIMaTILHOTO YpaBHEHUsI BTOPOT'O TIOPsi/IKa.

Tema 49. MeTto/; Bapuanuy Npou3BO/IbHBIX IOCTOSAHHBIX (MeToj JIarpanika).

1. B uem cocrout metoy Jlarpanxa?

2. OO61iee ¥ yacTHOe pellleHHe JTMHEHHOTO HeOAHOPOAHOTO AuddepeHIHabHOTO
ypaBHEeHUs BTOPOTO IMOps/Ka.

3. TeopeMa 0 Ha/IOXKEHUU PEeLLeHHUH.

Tema 50. Metoa Heompeje/leHHbIX K03()(HUIHEHTOB HAXO0XXJE€HUS UYaCTHOTO
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pellieHUsi JIMHEMHBIX HeOJAHOPOAHbIX aAudepeHUANBHBIX YpPaBHeHHMH CO
crerMajIbHOM NMPaBoH YacCThH0.

1. OO6uuit BUJ JUHEMHOTO HeOAHOPOAHOTrO AuddepeHIHaTbHOTO YpaBHEHUS
BTOPOTO MOPSsi/IKa C MOCTOSIHHBIMU KO3((HULIMeHTaMH CO CrieliiaTbHOM ITPaBoM YacThlO.

2. CriocoObl HaXOXKJeHWsl UYaCTHOTO pellleHUs 10 'CrieljiaJbHOMYy BUAY' TMpaBoi
YacTH.

3. CyTb MeTOZia Heonpe/ieJieHHbIX KO3(D(HULIMEeHTOB.

4. TlpaBria HaxOXX[eHHs YaCTHOIO peLleHHs B 3aBUCUMOCTA OT BHJA KOpHeu
XapaKTePUCTUUECKOr0 YPaBHEHUSI.

Tema 51. Cucremsl auddepeHMaIbHBIX ypaBHeHHHA. OOIHe NMOHATHA.
Metojbl peLieHus.

1. Uto Ha3biBaeTcs cuctemMon AuddepeHLMaTbHbIX ypaBHEHU?

2. Kakvie cucteMbl Ha3bIBalOTCS KAHOHUUECKUMU?

3. Kakas cucreMa Ha3bIBaeTCsi HOpPManbHOU cucTeMou AuddepeHUaTbHbBIX
ypaBHEHUM?

4. UTo siBNIsieTCA pelleHneM CUCTeMbI JudepeHIMalbHbIX YPaBHEHUI?

5. Uto Ha3bIBaeTcst OOIIUM pellieHreM CUCTeMbI AuddepeHIanbHbIX ypaBHEeHUA?

6. 3amaua Ko 151 cucreMsl AudgepeHManbHbIX YPaBHEHUN.

7. Teopema 0 Cy11eCTBOBaHMH Y €JUHCTBEHHOCTH pelleHus 3ajaun Korm.

8. PemeHue HOpManbHBIX CUCTEM JAU(QepeHUaNbHbIX YpPaBHEHHWH MeEeTOA0M
WMHTErpupyeMbix KOMOWHAI[MA.

9. Pelenve HOpMasbHBIX cucTeM AUQGdepeHanbHbIX YpaBHEHUM MeTO[0M
VICKJTFOUEHUH.

10. PeiieHvie cuctem vHeUHbIX AuddepeHanbHbIX YPaBHEHUN C MMOCTOSTHHBIMU
K03 duLimeHTamu.

Omnpoc TeopeTHyecKoro Mmarepuasna (TpeTuii ceMecTp)

Tema 52. O6miasi cxeMa MOCTPOeHHsI MHTerpa/ia mo oosactu. I'eomerpuueckui
U MeXaHu4eCcKHd cMbIc/1. OCHOBHBIE CBOMCTBA.

1. YTo Ha3bIBaeTCs1 UHTErpaabHOM CyMMOM?

2. YTo Ha3bIBaeTCd KpaTHbIM UHTErpajiom?

3. Teopema cylieCTBOBaHUS KpaTHOI'O UHTeTpasia.

4. TlepeuriciTe OCHOBHBIE CBOMCTBA KPAaTHBIX MHTErPAJIOB.

Tema 53. /IBoviHOM uHTerpas. CBoNCTBa JBOMHOr0 MHTerpasjia. Berumcienue
ABOMHOT0 WHTerpajia B [eKapTOBBIX KOOpAMHATax BbluucieHue [BOWHOIrO
HHTerpa/ia B NO/JIIPHbIX KOOpAUHATAX.

1. Onpenenenue ABOWMHOIO UHTErpasa

2. Uto Ha3bIBaeTCs JUaMeTpoM 00/1acTu?

3. Teopema cyl11jeCTBOBaHUA.

4. TlepeuncuTe CBOKCTBA JBOMHOIO MHTErpaJa.

5. Kak BbIUMCIUTH [BOWHOW WHTerpajl B TPSIMOYTOJIbHBIX [IeKapTOBBIX
KOOpAuHaTax?

6. Kak BBIUMC/IUTEL ABOWHOU UHTErpasl B MOJIIPHBIX KOOpAWHATAX?
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Tema 54. 3ameHa nepeMeHHbIX B IBOMHOM MHTerpase. [Ipuioxkenusi JBOMHOr0
UHTerpasa.

1. Uto Ha3biBaeTCd U3MeHeHreM MOopsAKa UHTerpupoOBaHUs?

2. Kak BbIIOJIHUTH 3aMeHy I[epeMeHHbIX B TIPSAMOYTOJIbHBIX [€KapTOBbIX
KOOpAUHaTax?

3. [IpunoxkeHus1 ABOMHOTO UHTerpasa K 3aZjladyaM reOMeTpUH.

4. TIpynoskeHrs JBOMHOIO MHTErpasa K 3a/jayaM MeXaHUKHU.

Tema 55. TpoiiHoW wuHTerpas. Bbluuc/ieHHWe TPOWHOr0 UHTErpajsa B
AeKapTOBbIX KOOPANHATaxX. 3aMeHa NnepeMeHHbIX B TPOMHOM MHTerpasie.

1. TToHATHE TPOMHOI'O UHTErpaJa.

2. [lepeunciiiTe OCHOBHBIE CBOKWCTBA TPOUHOT'O MHTErpasa.

3. K uemy cBOAUTCS BEIUMC/IEHME TPOUHOTO UHTErpasa?

4. 'eoMeTprUUeCKUIM CMBIC/ IBOMHOTO UHTerpasna?

5. UTo Ha3bIBaeTCs MIPABHUIBHOM ITPOCTPAHCTBEHHOM 00/1aCThI0?

Tema 56. TpoiiHOW wuUHTerpan B LHWIMHAPHUECKHUX U c(epUYeCcKUux
KoopuHarax. IIpu/io)keHus TPOMHOr0 MHTErpasia.

1. Kak BbIYMCIUTH TPOUHOU UHTETPaJl B [eKapTOBBIX KOOPAUHATaX?

2. Kak BbIUMC/IUTb TPOMHOM MHTEerpa B [IUIMHAPUUECKUX KOOPAUHATaXx?

3. Kak BbIUMC/IUTb TPOMHOM MHTerpaa B cheprueCcKrux KOopiMHaTax?

4. YTO BBIUUCJISIIOT C TIOMOLbIO TPOMHOI'O UHTerpasa?

Tema 57. KpuBo/sMHelHBbINI HMHTerpaji mepBoro poja. BeiuncieHue
KPHUBOJIMHEHMHOr 0 UHTerpa/ia mepBoro poja.

1. OnpeneneHye KPUBOJIMHEUHBIX UHTErPasioB MEPBOTO POJaA.

2. CBoMCTBa KPpHMBOJIMHEMHOTO MHTerpaJsia MepBoro poja.

3. OT uero 3aBUCUT KPUBOJIMHEWHBIM UHTErpajl MepBoro poaa?

4. Kak BbIUMC/IUTh KPUBOJIMHEMHBIM UHTETPasl MepBOro poja /sl TUHUM, 3a[JaHHOU
rapaMeTpUYeCKUMH YPaBHEHUSIMU?

5. Kak BbIUMC/IUTE KPUBOJIMHEWMHBIM MHTErpasl MepBOro pojia eC/iv JMHUS T10CKast U
3a/laHa B ZIEKapTOBOM CHCTeMe KOOp/AUHAT?

Tema 58. KpusoiuHeWHbIM WHTerpajl BTOporo poja. BeruncieHue
KPUBO/IMHEMHOT0 HHTerpaja BToporo poja. He3aBHCHUMOCTbL KPHUBOJIMHENHOTrO
HHTerpasia BTOPOro poja OT NyTH UHTerprupOBaHUS.

1. OnipeneneHne KpUBOJIMHEWHBIX MHTErPAJIOB BTOPOTO POAA.

2. CBOMCTBa KPUBOJIMHEWHOTO UHTErPaia BTOPOro poja.

3. Kak BBIYMCIUTH KPHUBOJIMHEUHBIM UHTErpajl BTOPOTO poja AJis JIMHWUY, 3aJaHHOU
rapaMeTpUUeCKUMH YPaBHEHUSIMU?

4. Kak BbIUMC/IUTh KPUBOJIMHEWHBIA UHTETPal BTOPOr0 pPo/ia eC/iv JIMHUS TIJI0CKas U
3a/laHa B [1eKapTOBOU CHCTeMe KOOPAUHAT?

Tema 59. @opmyna I'puna. IIpuiokeHnsi KpUBO/IMHEMHbIX HHTErPaJioB.
1. Kakyto cBsi3b ycTaHaB/IMBaeT opmyJia ['puHa?
2. He3zaBUCUMMOCTh KpPUBOJIMHEWHOrO HHTerpana 2 pojga oOT (opMbl MOyTH
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VMHTEerpUpPOBaHUs
3. [Ipuno>keHusi KpUBOJIMHEMHBIX UHTETPasioB.

Tema 60. IToBepxHOCTHBIE HHTErpa/ibl MEPBOro poja.

1. UTo Ha3biBaeTCs MOBEPXHOCTHBLIM MHTErpajioM IepBoro poja?
2. Kak BBIUMC/IMTH MOBEPXHOCTHBIM MHTErpaj NepBoro poja?

3. CBolCTBa MOBEPXHOCTHOI'O UHTETpasia NepBoro poza.

Tema 61. IloBepxHocTHBIe WHTerpaibl BTOporo poja. IIpuioxenus
MOBEPXHOCTHBIX MHTErPaJIoB.

1. YUTto Ha3biBaeTCs MOBEPXHOCTHBIM MHTErPajioM BTOPOTO poja?

2. Kak BbIUHMC/IUTH TTOBEPXHOCTHBIM MHTErpajl BTOPOro poja?

3. CBOMCTBa MNOBEPXHOCTHOI'O UHTErPasia BTOPOro poja.

4. ®opmyna CToKCa.

5. ®opmyJia OcTtporpazckoro-Iaycca.

6. [IprioykeHus: TIOBepXHOCTHBIX UHTEIPaJIoB.

Tema 62. IloHATHe KOMIUIEKCHOr0 uucaa. KommiekcHble 4yucia B
a/sredpanyecKo, TPUrOHOMETPHUUECKOIN M MOKa3are/jbHOU (opmax. /lelicTBUsS Ha/
KOMIL/IEKCHBIMM YHC/IAMHU.

1. YUTo Ha3biBaeTCsA KOMIJIEKCHBIM YHCJIOM?

2. UTo Ha3bIBaeTcs JelCTBUTENbHON YaCThi0 KOMIT/IEKCHOTO UKrc/ia?

3. Uro Ha3bIBaeTcs anredbpanveckoi popMoit KOMIIZIEKCHOTO YKc/ia’?

4. Yto Ha3bIBaeTCSI KOMIUIEKCHOM TIJTIOCKOCTBEO?

5. UTo Ha3bIBaeTCs MOAyJieM KOMILJIEKCHOIO Yucia?

6. UTo Ha3bIBaeTCsl TPUTOHOMETPUUeCKOW (POPMOM KOMIIIEKCHOTO Uuc/ia’?

7. [encTBUS HaJ, KOMIIEKCHBIMY YMC/IaMHU.

8. Kakme (hopmbl 3anu1cu UMeeT KOMIIEKCHOe UKC/I0?

Tema 63. UncoBbie pajgbl. CxoaguMocTs U cymMMa psiia. Heo0xoaumoe yciioBue
cxoquvoct. Ilpusnaku cpaBHenus. Ilpusnaku [lanambepa, kopHeBoit Koru,
uHTerpanbHbiv Komm.

1. YUTo Ha3bIiBaeTCss YUCI0BbIM PSOM?

. UTo Ha3bIBaeTCsi CyMMOi psifia?

. UTo Ha3bIBaeTCs OCTaTKOM psifa’?

. Kakow psi Ha3pIBaeTCsi rapMOHUYECKUM?
. IIpu3Haku cpaBHeHus.

. [Ipusnak lamambepa.

. PapukanbHbiv ripusHak Komm.

. laTerpanbubiv ripu3Hak Komm.

OO UT A, WN

Tema 64. 3Hakouepegyromuecst pajabl. IIpu3Hak Jleii0HUIa. AOCOTIOTHAsA H
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yCI0BHasi €X0AUMOCTb. OlleHKa TMOTrpelniHOCTH, AONYLIeHHOM NpH 3aMeHe psAAa
YacTUYHON CyMMOHM. JjieMeHTbl (yHKIMOHA/IBHOr0 aHa/iu3a. PyHKIMOHA/TbHbIE
pagpl. 00/1aCTh CXOAMMOCTH, MeTOABI ee omnpejeieHus. TeopeMbl 0 HempPepPbIBHOCTH
cymMmbl, 0 AuddepeHIMPYeMOCTH W HUHTErPUPYEMOCTH PAaBHOMEPHO CXOJSILMXCH
(QyHKIMOHATBLHBIX PS/J0B.

1. Kakou psifi Ha3bIBaeTCsl 3HAKONIepeMEeHHbBIM ?
. Kakoi1 psAz Ha3bIBaeTCs 3HaKOUYepeayOLUMCS?
. Teopema JletibHuIIa.
. Kakoii psii Ha3biBaeTcst abCOMIOTHO CXOASIIIUMCS?
. Kakoli psifi Ha3bIBaeTCsl YCJIOBHO CXO/SILIAMCS ?
. CBoticTBa abCOMIOTHO U YCIOBHO CXO/SIIUECS PSJIOB.
. Kakoii psiji Ha3bIBaeTCss GyHKIIMOHA/IbHBIM?
. Uro Ha3biBaeTcst 00/1aCTbIO CXOAUMOCTU (DYHKIIMOHA/IBHOTO psifia?

OO UThA, WN

Tema 65. CreneHHble psAabl. UHTEepBa/ M 00/1aCTh CXOJUMOCTH CTeNeHHBIX
PAAOB.

1. Kakou psifi Ha3bIBaeTCsl CTEeNEeHHbIM?

2. UTo Ha3bIBaeTCs CyMMOM CTENeHHOr0 psija?

3. Uto Ha3biBaeTcss 06/1aCTbI0 CXOAUMOCTH CTEIeHHOT0 psifia?

4. Chopmyupyiite Teopemy Abers.

5. UTo Ha3bIBaeTCs pajuyCoOM CXOAUMOCTH?

6. UTO Ha3bIBaeTCd MHTEPBAJIOM CXOJAUMOCTU?

Tema 66. Pajg Teinopa u MakiopeHa. Paznoxenre (yHKIUN B CTelleHHbIE
paabl. [IpuMeHeHNsI CTeTIeHHBIX PA/J0B B MPHO/IMKeHHBIX BBIYHUC/IeHUSIX.

1. Kakow psp Ha3biBaeTcs psimoM Teinopa?

2. HeobOxoaumoe 1 I0CTaTOYHOE YCJI0BHe CXOUMOCTH psifia Teiinopa?

3. Kakoi psif Ha3biBaeTcs psiioM MakopeHa?

4. Kakve npuembl UCIOMb3YIOT [Ji Pa3/loKeHus1 (PYHKUUU B CTENeHHOM psif
MaknopeHa?

5. Kakuwe mnpuemMbl WCIIONB3YIOT [/ TIPUOMMKEHHOTO BBIUMC/IEHUST 3HAUeHHUS
(YHKLMY B HEKOTOPOW TOYKe?

Tema 67. Psagbl ®dypwe. IlocraHoBka 3ajauu. Paabl dypbe A/I UeETHBIX,
HeueTHbIX (QyHKuuM, aA ¢yHkuun ¢ nepuogom 21,  IIpumeHeHue
TPUTOHOMETPUUYECKUM PAI0B Pypbe B NPUO/IMKEeHHBIX BbIUHC/IeHUSAX.

1. Kakow psp Ha3biBaeTcs psifoM psag dypee?

2. UTo Ha3bIBaeTCs ujeHaMu psija’?

3. Kak onpegensitoTcst KO3 PUiieHThI psifia?

4. Kak pa3/io>KUTh Mepruoiueckyto pyHKI1Io B psiJ Pypre?

Tema 68. Pasnoxenue Henepuoauueckux GyHKumu B psj @ypoe. [lonsarus o
npeo6pa3oBaHuM u uHTerpaie dypee.

1. Ilpu kakoM ycioBUM (DyHKLIMS pa3fioxkuma B psf Pypbe?

2. Chopmynupyiite TeopemMy lupuxiie.

3. Kak pa3noxuTb Herlepuoiuueckyro GyHKIMI0 B psif, Dypbe?
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Omnpoc TeopeTHUecKoro Marepua/ia (4eTBepThbiil CeMecTp)

Tema 69. Cnyuaiiabie coObITHsA. Aredpa coObITHH, KIacCuPUKALUA COOBITHH
B TePpMHMHAX TeOPUM BePOATHOCTed W TEOPHMU MHOXeCTB. JJIeMeHTbI
KOMOHMHATOPHOr0 aHa/IM3a.
1. Uto Ha3bIBaeTcs COOLITHEM?
. Kakoe coObITHe Ha3bIBaeTCs C/TyYaliHbIM COObITHEM?
. [IpocTpaHCTBO 3/1eMeHTapHbIX COOBITHI. OTiepaly Hafi COOBITHSIMH.
. Kakoe coObITHe Ha3bIBaeTCs IOCTOBEPHBIM COOBITUEM?
. Kakoe coObITHe Ha3bIBaeTCsi HEBO3MOKHBIM COOBITUEM?
. Kakoe coObITHe Ha3bIBaeTCsi PABHOBO3MO>KHBIM?
. Kakuie coObITHST HAa3bIBAIOTCS TIOTIAPHO HECOBMECTUMbIE?
. Kakue coObITHSI HAa3bIBAIOTCS C/IOKHBIMU?
. CymmMma, mpousBefieHe, Pa3HOCTb COOBITHM.
10. IMosiHas rpytina coObITHiA. [IpOTUBOIIOMOKHBIE COOBITHSI.
11. OcHoBHbIe OpMYJIbI KOMOMHATOPUKH.

OO UT KA WN

Tema 70. D1eMeHTapHas Teopusi BEPOATHOCTEN U ee MaTeMaTUUeCKHe OCHOBBI:
pa3/IMUYHbIE MOAXO0/bI K ONpe/ie/IeHHI0 BePOSATHOCTH COObITHA. YUacToTa COOBITHS.

1. Uto Ha3bIBaeTCs BEPOSITHOCTBIO CTyYaliHOTO COOBITHS?

2. Uro Ha3bIBaeTCsi OTHOCHUTETBbHOM CTaTUCTUUYECKOW YaCTOTOM HACTYILIEHUS
coObITHSA?

3. UTo Ha3bIBaeTCsI BEPOSITHOCTBIO COOBITHS?

4. Uto sB/ISIeTCS MEpOi BO3MOXXHOCTH TTOSIBJIEHHUST COOBITHS?

5. Uto ompefiesisieT CpeJHUM MPOLIEHT TIOSIB/IeHHsT COOBITUS?

6. CTaTUCTAUECKUU MOAXO0/] K MOHSATUIO BEPOSITHOCTU

Tema 71. Kiaccuueckoe, CcTaTHCTHUYeCKOe oOIpeje/ieHHUs] BepPOATHOCTH.
I'eomeTpuyeckasi BepOSATHOCTb. AKCHOMbI BEPOSITHOCTH.

1. Knaccuueckoe onpejesieHre BepOATHOCTU

2. CtaTUCTHUECKOe OTpe/ie/ieHre BePOSITHOCTH C/TyuaifHOTO COOBITHS.

3. AKcuomMaTuuecKkoe oripejiejieHue BEPOSITHOCTH.

4. OCHOBHBIE CBOMCTBA BEPOSITHOCTH

5. B uem cocrour pasznvuve MeXAy K/IacCUUeCKUM U CTaTUCTAYECKUM
orpejie/IeHUSIMU BepPOSITHOCTH?

6. KakoBBI yC/I0BHS CYI[@CTBOBAHUS CTaTUCTAYECKON BePOSITHOCTH COOBITHST A?

7. [loueMy CylIeCTByeT HECKOJIbKO OTpe/ie/ieHu BepOSITHOCTH?

Tema 72. TeopeMbl C/10)KeHHSI U YMHOXXEHHSI BepPOSATHOCTeH. Y C/IOBHbIe
BepoATHOCTH. PopmyJia moTHOH BepositHOCcTU. Popmysisl Balieca.

1. CoBMecCTHbIe U HECOBMECTHBIE C/TyuaiiHbie COOBITHS.

2. Ycyi0BHast BepOSITHOCTb.

3. He3aBucrMble COOBITHS.

4. BeposATHOCTh HACTYIIEHHS] XOTs Obl OZIHOTO M3 N COOBITHM, HE3aBUCHMBIX B
COBOKYITHOCTH.

5. ChopmynupyiiTe TeOpeMy YMHOXKEHHST COOBITHM.

6. ChopMymmpyiiTe TeOpemMy C/IOKEHHS] COOBITHM.
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7. [anTe onpesiesieHUe YCJIOBHOW BEPOSITHOCTH.
8. ®opmysia MOJHOM BEPOSITHOCTH.
9. Kakue BepoSITHOCTU BBIUMC/ISIOTCS TI0 popMmyie baiieca?

Tema 73. IlociefoBaTe/bHOCTh He3aBHCUMbBIX HcNbITaHui bepHysm.
®opmyna bepuysnu. IlpesensHblie TeopemMsl B cxeMe bepHyiiu.

1. B yem cocrout ¢popmyna beprym? Uto Ha3biBaeTCsd cCOUeTaHUEM?

2. UeM coueTaHue OT/IMYaeTCsa OT pasmeleHus?

3. UeM oT/IMYarOTCA J0Ka/JbHAasg Y MHTerpajsbHasg TeopeMbl Jlaryaca? B kakux
C/ly4asix OHU IIPUMEHSIIOTCS?

4. YTo Ha3bIBaeTCsA HAMBEPOSITHEULIIUM YHC/IOM?

5. Kakurie BepOSITHOCTH BBIUUC/ISIFOTCS 10 (popmyJie bepHymm?

Tema 74. CiyuyaiiHble BeJIMUnHbI. @OpPMBI 3aK0HA pacnpeje/ieHus AUCKPeTHON
C/Iy4aliHOM Be/IMYMHBI U HeNPepPbIBHOM C/Ty4YaWHO! Be/IMUHMHBI.

1. Onpegenenue c1ydalHOW BEJTMUUHBI.

2. Kjaccrueckoe M CTaTUCTUUECKOe OIpefiesieHre BepOSITHOCTA C/Iy4yalHOIo
COOBITHSL.

3. CBoiicTBa BEPOSITHOCTU CTyUaliHbIX COOBITHM.

4. dyHKLMA pacripefie/ieHds C/TydyaiiHOM BeJTMYUHBI U ee CBOMCTBA.

5. Kakyto cjlyyaiiHy10 Be/TMUMHY Ha3bIBalOT JUCKPETHOM?

6. Kakyro ciyualiHyto BeJTMUMHY Ha3bIBalOT HeTpepPhIBHOM ?

Tema 75. OCHOBHbIe YHC/IOBbI€ XapaKTePUCTHKHU C/IydallHbIX BeJIMUMH: MOJa,
Me/JHMaHa, MaTeMaTU4YecKoe 0)KUJaHue, JUCIepCcHs, UX CBOMCTBA.

1. YTo Ha3bIBatOT MOAOU?

2. UTo Ha3bIBalOT MeIUaHOM?

3. UTo Ha3bIBalOT MaTeMaTUUYeCKUM OXKUJaHueM?

4. TlepeunciuTe CBOMCTBA MaTEMaTUUECKOTO OXKUAHUSI.

3. UTo Ha3bIBalOT MaTeMaTUYeCKUM OXXUJAaHWEM [AUCKPEeTHOW CaydYalHOU
Be/IMYUHbI?

5. Urto Ha3bIBalOT MaTeMaTUUEeCKMM OKU/IaHWEM HeNpepbiBHOW C/TyyaliHOU
Be/IMYUHBI?

6. UTo Ha3bIBaeTCd CpeJHUM KBaJpaTUYeCKUM OTKJIOHEHUEeM?

7. UTo Ha3bIBaeTCs AUCIepCuen?

8. IlepeuncivTe CBOMCTBA JUCIIEPCUHU.

Tema 76. Teopernueckue Haua/IbHble U LieHTpa/ibHble MOMeHTHI. IloHsATHE
KBAHTW/IU U KPUTUYECKOM TOUYKH. DYHKIUA 0JHOT0 C/Iy4aUHOr0 apryMeHTa.

1. Uto Ha3bIBatOT Haya/IbHbIM MOMEHTOM?

2. UTo Ha3bIBaKOT LIeHTPa/IbHBIM MOMEHTOM?

3. UTo XxapakTepusyrT MOMEHTHbI?

4. Kakyro (DyHKI[MIO Ha3bIBalOT (DYHKI[MeH Halé)KHOCTH?

5. XapakTepucTuyeckoe CBOMCTBO MOKa3aTe/IbHOTO 3aKOHA Ha/le)KHOCTH.

Tema 77. HauajbHble M IeHTpa/ibHble MOMEHTbI BBICHIUX HOPAAKOB.
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DYHKINH C/TyYalHbIX Be/IMYUH.

1. Kakyro @yHKIMIO Ha3biBalOT (DyHKLMEN pacipeie/ieHus1?

2. CpoiicTBa (yHKI[MY pacrpejeneHus..

3. UTto Ha3bIBalOT IJIOTHOCTBIO pacripefie/ieHusi BEepOSTHOCTEN HerpepbIBHOU
CTy4yaliHOW BeJIMUUHBI?

4. YTo Ha3bIBalOT Haya/IbHbIM TEOPETUUECKUM MOMEHTOM mnopsijika k?

5. UTo Ha3bIBalOT LIeHTPa/IbHBIM TEOPeTUUeCKUM MOMEHTOM mnopsijka k?

6. CBs3b Me>X/ly Haua/lbHbIM U 1[@eHTPa/TbHbIM TeOPeTUYeCKUM MOMEHTOM.

Tema 78. buHommanbHoe pacnpepaenenue. Pacnpepgesnenue Ilyaccona.
Pacnipepenenue JpJiaHra.

1. Kakyro CjlyyaliHyHO BEe/IMUMHY Ha3bIBAOT JUCKPETHOW?

2. UTO Ha3bIBarOT 3aKOHOM pacripejie/ieHHs JUCKPEeTHOM CITyYalHOW BeJIMUKHbI?

3. Uro Ha3bpBalOT OWHOMHUAMLHBIM 3aKOHOM pacIipefiesieHusi JUCKPeTHOMN
CJIy4YallHOW BeJINYMHBI?

4. Kakast ¢purypa Ha3bIBaeTCsi MHOIOYTOJIbHUKOM pacrpeziesieHus?

5. Korza roBopst, 4to ciyvaiiHasi BeJIMUMHA pacripefiesieHa 1o 3akoHy Ilyaccona?

Tema 79. Iloka3zarenbHoe pacnpepaeneHue. PaBHoOMepHoe pacmpejeeHue.
HopmasibHoOe pacripejeieHue.

Kakoe pacnpegeneHre BepoOSITHOCTEM HENPEPLIBHOM CIy4yallHOU BeJTWYUHBI
Ha3bIBaeTCsA paBHOMEPHbBIM?

Kakoe pacnpezeneHve BepOSTHOCTEM HETpPEPLIBHOW C/Iy4YalHOU BeTWYMHBI
Ha3bIBAeTCS HOPMAJIbHBIM?

Tema 80. 3akoH Oo/IBIIMX 4YHCE/I: HEPAaBeHCTBO M Teopema UYeObIieBa,
TeopeMbl bepHy/iu u JIanyHoBa. IlenTpanbHas npejesbHasa Teopema.

1. Kakue ycioBus ipuMeHeHUs 3aKOHA OOJTBITINX YKCes?

2. CchopmynupoBaTh HepaBeHCTBO UebbIiiieBa.

3. CchopmynupoBaTk TeopeMmy UeObIIieBa.

4. CpopmynupoBaTh Teopemy bepHyiu.

5. ChopmynvpoBath TeopeMy JIsimyHOBa.

6. CdhopMynupoBaTh 1jeHTPaIbHYIO Mpe/ie/TbHY0 TeOpeMy.

Tema 81. MaremaTuueckash CTaTUCTHUKA. Mojend C/ydyalHbIX IMPOLIECCOB.
CTaTucTHYeCKHEe MeTOo/Ibl 00paboTKH 3KCIIePpUMEHTA/TbHbBIX JaHHBIX.

1. Yto Ha3bIBaeTCsl MaTeMaTU4eCKOWM CTaTUCTUKOM?

2. UTO OTHOCATCA K OCHOBHBIM 33/lauaM MaTeMaTUUeCKOM CTaTUCTUKU?

3. UTto Ha3bIBaeTCs CTaTUCTUUECKUM pacripe/ie/ieHreM BIOOPKU?

4. YTo Ha3bIBaeTCsl BAPUALIMOHHBIM PsIIOM?

5. UTo Ha3bIBaeTCsi BLIDOPKO#A?

6. Kakve MeTO/bl Ha3bIBalOTCSA CTATUCTUUECKUMU?

Tema 82. T'eHepasibHasi COBOKYNHOCTh. BpiOopka. Cmnocodsl oTOopa,
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o0ecrieunBaKOIIHe pPenpe3eHTaTUHBHOCTH BHIOOPKH.

1. Urto Takoe reHepasibHast ¥ BEIOOpPOYHAst COBOKYITHOCTH?

2. UncnoBble XapaKTepUCTUKY TeHepaibHOM U BLIDOPOYHOW COBOKYITHOCTEH.

3. CymHOCTh BBIOOPOUHOTO MeTO/Ia.

4. CylHOCTb TeOpud OLeHUBaHUS. ToueuHble W MHTepBajbHbIe OL[€HKU
riapameTpOoB.

5. CBOMCTBa TOYEYHBIX OL[€HOK.

6. UTo Takoe cTaTuCTUYeCKas ruroresa?

7. HyneBasi v afibTepHaTUBHAsA TATIOTE3bI.

8. Cratuctuueckuii kpurepuid. Kputnueckas 06/1aCTb.

Tema 83. Crarucrtuueckuil psij. OMnupuuyeckoe pacnpepaeneHue. ITosurox.
I'ucrorpamma. CpejjHee 3HaueHHe, pa3dpoc.

1. Uto Ha3bIBaeTCs CTaTUCTUUECKHAM PacIipefiesieHueM BbIOOPKU?

2. UTo Ha3bIBaeTCs IOJIMIOHOM YacTOT?

3. UTo Ha3bIBaeTCs rUCTOrpaMMOM 4acTOT?

4. Kakyro (DyHKLMIO Ha3bIBalOT SMIIMPUUECKOW (DYHKLIEeU pacripefie/ieHust?

5. [I71s yero Cy>KUT sMIiMpuueckasi QyHKIUs pacripefiesieHust BIOOpKU?

UTo Ha3bIBaIOT OLleHKaMU?

Tema 84. IBymMepHble cC/y4daliHble Be/JWYdHbl. VIHTerpanbHbIi H
auddepeHIaIbHBIN 3aKOHbI. YucnoBbie XapaKTepPHCTUKH. YcnoBus
HEe3aBHCHUMOCTH C/y4yaWHbIX BequunH. HopmanbHbIM 3aKOH pacnpeje/ieHHs Ha
miockoctu . HopmanbHas kKoppesinus.

1. Kakyro QyHKIMIO Ha3bIBalOT DyHKLIMEN ABYX C/yUyaHbIX apIyMeHTOB?

2. Uemy paBHa BepOSITHOCTH TIOTaJaHUsI CTy4aliHOW TOUKM B HEKOTOPYIO 00/1acCTh
J/151 He3aBUCUMBIX C/TyYalHbIX BeJIMUrH X U Y?

3. Kakyto dhyHKIIMIO Ha3bIBaOT (PYHKIMEN C/lydaliHOrO apryMeHTa?

4. YeM OT/IMYAIOTCS AUCKPETHBIE U CTyYaliHble BeJIMUUHbI?

5. UTo Ha3bIBatOT HOPMaJ/IbHOW KOppesiiien?

6. HazoBuTe yC/10BUSI HE3aBUCUMOCTH C/TyUYalHbIX BEJIAUKH.

Tema 85. OJsieMeHTBI TeopuH KOpPpe/JAIUM: KOPPE/JIALMOHHBIM MOMEHT,
Ko03(¢dunmenT Koppensinuu, perpeccusi. KoppensinioHHoe oTHoLIeHMe.

1. YTo Ha3bIBaeTCsA CTaTUCTUUECKOM 3aBUCHMOCTBIO?

2. UTo Ha3bIBaeTCsl KOPPEJIALMOHHON 3aBUCMMOCTBIO?

3. Uro Ha3biBaeTCs BHIOOPOUHBIM ypaBHEHHEM JIMHEMHOW perpeccuu CiaydariHoN
BEJIMUMHBI?

4. Yrto Ha3bIBaeTCs1 BLIDOPOUHBIM KO3 HUI[MEHTOM pPerpeccun?

5. Kakyto Tab/yiIly Ha3bIBalOT KOPPEISIIMOHHOMU?

6. UTo Ha3bIBalOT BEIOOPOUYHBIM KOI(PHHUIIMEHTOM KOPPEJISLIAN?

7. B ueM coCcTOUT OCHOBHas 3a/laua KOPPeSI[UOHHOTO aHa/in3a?
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KpuTepum u 1kana oLeHUBAHUSA 10 OLIeHOYHOMY CPe/ICTBY

cobeceoBaHue (YCTHBIN/IMCbMEHHBIH 0MPOC)

IIIkana
OLleHMBaHHUA

KpuTepuii onjeHMBaHUA

OTJIMYHO

(5)

OTBeT NO/HBIN U MPaBU/IbHBIA Ha OCHOBAaHUM U3yUeHHOT0 MaTepuasa. BelgBUHYTbIE
MOJIOKEHHsI apryMeHTHMPOBaHbl M W/UIIOCTPUPOBaHbl MpuMepaMu. Marepuan
W3J/I0’KeH B Orpe/ile/leHHON JIOrMUecKol Moc/ieZioBaTe/TbHOCTH, C MCIO0/Ib30BaHUEM
Hay4yHbIX TEPMHHOB; OTBET CaMOCTOsTe/IbHbIA. OOyuaromnuiics yBepeHHO OTBedaeT
Ha /IOTIOJIHUTE/IbHbIe BOTIPOCHIL.

XOpOILII0

(4)

OTBeT MMOJIHBIN 1 NMpaBU/IbHBIN, TOATBEP)KJEH NIpUMepaMy; HO X 000CHOBaHMe He
apryMeHTHpOBaHO. Marepuan UW3/0)keH B OINpe/le/leHHOW  JIOTUYeCKOM
T0C/1eloBaTeIbHOCTH, TIPY 3TOM JIOMYlLleHbl 2-3 HecCylleCTBeHHble IOTPeIIHOCTH,
WCTIpaB/ieHHbIe TI0 TpeOOBaHUIO 3K3aMeHaTopa. Marepuan H370’KeH OCO3HaHHO,
CaMOCTOSITE/IbHO, C MWCIO/b30BaHWEM Hay4HbIX TepMUHOB. OOyuaromuiics
VCMBIThIBAET He3HAUYUTe/IbHbIe TPYAHOCTH B OTBETAaX Ha JOMOJHUTEe/IbHbIE BOIPOCHI.

y10BJIETBOPU-
TeJIbHO

3)

OTBeT Hef0CTaTOYHO JIOTMYECKU BBICTPOEH, caMoCTosiTesieH. OCHOBHbIE TOHSITUS
yrnoTpeb/ieHbl  TPaBW/IbHO, HO OOHApY>KWBAaeTCs HEJOCTaTOUYHOe pacKpbITHe
TEOPeTUUeCKOro  MaTepvarna.  BbliBUraeMble — TOJIOKEHHSI ~ HEJOCTaTOYHO
apryMeHTHMpPOBaHbl W He  TMOJTBEPXKAEHbl  TpUMepamMH; OTBET  HOCUT
MperMyLeCTBEHHO  OMNMcaTe/bHbIM  XapakTep.  HayuHasg  TepMuHOJOrHsi
UCTONb3yeTcss  HefgocTaTouHo.  OOyuaromuiicsi  WCTIBITBIBAET — I0CTaTOUHbBIE
TPYAHOCTHU B OTBeTax Ha BOMPOCHI.

Hey/I0B/IeTBOPH-
TeJIbHO

)

OTBeT HelOCTaTOUHO JIOTUYECKU BBICTPOEH, caMoCTosiTesieH. OCHOBHbIE MOHSATUS
yrnoTpebieHbl  HeNpaBWIbHO, OOHapy)XKMBaeTCsi HeJOCTaTOYHOe  paCKphITHe
TeOpeTUUeCKOro  maTepuana.  BblgBUraemMble  TMOJIOKEHUS — HEJAOCTaTOYHO
apryMeHTHPOBaHbl M He TOATBEpP)KJeHbl IMpuMepaMy; HayuyHasi TepMHUHOJIOTUS
UCToNb3yeTcss  HefgocTaTouHo.  OOyuaromuiicss  WCTBITBIBAET — IOCTaTOUHbBIE
TPYAHOCTH B OTBeTax Ha BOMPOCHL.
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IIpakTHueckue padoThI (IEPBBIM CEMECTP)

Tema 1: Onepauyu Ha/i MaTPULIAMMU.
1. HaiiTu 3HaueHWe MHOTOY/IeHa

52 -3
f(A):A3—7'A2+13'A-5'E,1"'[[e A=l1 3 -1|,
2 2 -1
2. TpaHcrioHHpOBaTh MaTPULIbL:
1 0
a=|2 A=|-3 2
a) 12 -5 > 6) =~ .
5 -1

3. BbIUUCIUTH TIPOM3BEeHUS MaTPHLI;:
) P 5 8 -4)(3 2 5
a o
a) . 6) |6 9 -5(4 -1 3[;
c djly o)’ ’
4 7 -3J/l9 6 5
0 2 -1)(70 34 -107)(-18 10
B)[-2 -1 2|52 26 -68}| 31 -17

3 -2 -1Jl101 50 -140/| 2 1
4. Haiiti MmaTpuiyy A=QB- 3C)-D, ecrn
2 3
2 -1 3 4 -2 0 0 1 -
B=[2 -5 0 6[:C=|1 -3 D=
b b _1 0'
3 1 4 2 2 -3 45
0 2

5. Martpuipl A ¥ B HasbIBaltOTCsl MepecTaHOBOYHbIMHU, ecii AB =BA. HauTu Bce
MaTpHULibl, [TlepecTaBHble C MaTpULIAMU:

a)[; j] 6)[; :i]; B)

o O w
o w F
w = O

Tema 2: OnpesieuTeN I BTOPOro, TPETHETO U N -T'0 MOPSiAKA U UX BbIUMCIEHUE.
1. BeIuMCIUTE onpejenuTe/ib BTOPOTO MOPsiAiKa

2 -3 ) 6 a 3o
)5 g4/ ) |5 3p|-
2. Peuuth ypaBHeHUe
2x + 3 4 x - 2 + 3
a) =0 6) 4 =-4.
- X -3 1 -y x - 2
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3. BbluMcauTh oOrpejieUTeNd pa3iokKeHWeM 110 KakKoh-HUOyAb CTpoKe WU
cronbuy:

1 2 3 X y z
a) 4 5 6}; 6) 0O vy z|
7 8 0 X 0 z
4. BBIYKC/INTH OMpee/IUTe/IM YeTBePTOro TOpPsIKa:
6 3 4 5 4 3 4 5
2 2 2 3 3 1 2 3
Alz 3 3 2 6) 3 1 o
2 2 3 3 1 2 3 1

Tema 3: Panr matpuiipl. O6paTHasi MaTpHUIia.

1. HaiiTu paHr MaTpUlibl METO/IOM 3JIeMeHTapHbIX Ipeobpa30BaHUiA:
25 31 17 43

12 3 0 1 2 -1 1 -3
01 1 1 6 3 -1 1 6 1 75 94 53 132
a) ;6 ' B) s 94 54 134"
13 4 1 1 -1 -1 4 -3

25 32 20 48
2. Haiitu paHr MaTpui| MeTo1oM 00BOJHBIX MUHOPOB

1 3 5 -1 3 -1 3 2 5
2 -1 -3 4 5 -3 2 3 4
a) ; 6)
5 1 -1 7 1 -3 -50 -7
7 7 9 1 7 -5 1 4 1
3. MccnenoBaTh 3aBUCUMOCTU OT 3HaUE€HUS PaHT MaTpPULI:
3 1 1 4
1 A -1 2
A 4 10 1 alz -1 4 s
1 7 17 3 ) :
1 10 -6 1
2 2 4 3
4. Haiiti o6paTHy10 MaTpHIly K 3aZlaHHON MaTpHIie:
1 00 1 2 -3 5 3 1
a) 0 1 0f; 6) 3 2 -4 B) 1 -3 -2
0 0 1 2 -1 0 -5 2 1

Tema 4: MaTtpuuHble ypaBHeHUs.
7. PelliInTb MaTpUUHbIe YpaBHEHUS:

a)[l 2X:[3 5) 6)[3 —1]X[5 6] :[14 16]'
3 4 5 9)° 5 -2)7|7 8 9 10)°
1 2 -3 1 -3 0 5 3 1 -8 3 0
B)[3 2 -4[Xx=|10 2 7|; r) X[ 1 -3 -2/=[-5 9 0],
2 -1 0 10 7 8 -5 2 1 -2 15 0

Tema 5: Teopema Kponekepa - Kanesiii. Metop IMaycca.

1. WccrieoBath CUCTeMbI JIMHENHBIX arebpanuecKuX ypaBHeHWH, [jisi COBMECTHBIX
CUCTeM HaliTu o0lllee ¥ OZJHO YaCTHOe pellleHue:

a) (oI 6) {31, 2.0 o

X1 + Xz + x3 =3, { —_—— — _ = = = __ - =
B) 2x1 +2x5 +2x3 =6. F) = = — — ==

p=—_ — — ——= _

2. PeliTh CHUCTeMbI JIMHENWHBIX anrebpandyeckux ypaBHeHH MeTogoMm ["aycca:
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X1+ 3X2 + 5X3 + 7X4 :12,
3Xl - Xy + 2X3 + 2X4 :18,
3xq +5xy +7x3 + x4 =0,
6) - X1t Xy +2X4 =0,
5X1 + 7X2 + X3+ 3X4 =4,
Xy +Xp +Xx3- 2X4 =1.
7x1 + Xy +3x3 +5x4 =16.

Tema 6: PeleHue cucTeM JMHEMHBIX ypaBHeHWW T0 (opmysnam Kpamepa u
MaTpUYHBIM METOZOM.

Permmth cHUCTeMbI JIMHEWHBIX anrebpandyeckux ypaBHeHUU MeTonoM Kpamepa u

MeTO/I0M 00paTHOM MaTpHLIbI:

X1 + 3xyp - X3 = 2, X3 + 2xp + x3 = 5
1) 12x; - 3xp + 2x3 = 0, 2) 13X - O5xp + 3x3 = -7,
3x1 - 2xp - x3 = 4 2x1 + 7xp - x3 = 13.
2x1 + 3xp + X3 = 1, xy + 4xp + 3x3 = 5,
3) 13xy - 5xp + 2x3 = -1, 4) 13x1 - 2xp + 3x3 = 9,
5x1 + 2xp - 2x3 = - 3. 2x; + 4xp - 3x3 = 1.
Xy + 5xp + Xx3 = -8, Xy + 3xp + 2x3 = -5
5) 121 - 3xp + 5x3 = 16, 6) 12x1 - 2xp + 3x3 = -8
5x1 + 2xp - x3 = -6. 3xy + 4xp - 4x3 = 5.

Tema 7: PelleHre OJHOPOAHBIX W  HEOJHOPOJHBIX CUCTeM JIMHEUHBIX
airebpanueckux ypaBHeHUH.

1. Haiitu o0miee pemieHve W ¢GyHJaMeHTaJbHYI0 CUCTEMY peLleHui /s
OJTHOPOJHOM CUCTeMbI TMHEMHBIX anreOpanuecKux ypaBHeHUH:

xq + x> =O, 6 x1 + x2 =0,
a) xXq - X —O. ) - X9 - x> —O.

2. I/ICCHGAOBaTb CUCTEeMbI JTMHEeMHbIX aJII"E6paI/I‘—IECKI/IX ypaBHEHHﬁ, AJ1d COBMECTHBIX
CHUCTeM HalTHh 06Luee M OJHO 4daCTHOE€ pelieHue:

) IS I — 6) 3150

) R P i n { == —-=- ——-—

3. Havitu ¢)yH,aneHTaanbIe CHUCTEMbI PellieHni 1 OJHOPO/IHBIX CUCTEM:

a) { == = === = == = == 6)

= e = e e e S e o e TR e g — >
= o —_ S o > . =B S s e == > _g —_—— <> _
B g — FTEI o> —— A 7 = —a— A A > _5 —_— > _

Tema 8: JIuHelHbIe onepaLiM HaJ, BeKTOpaMu. Pa3o)keHre BEKTOPOB.

1. Manbl Hauano A(- 1;2;3) y konery B(2;6;-2) pekTopa AB. HaiiTw KoOopJuHAThI
BEKTOpa AB U €r0 [IJIUHY.

2. Hanbl BekTopbl a(2,3,-1) u b(1,- 1,2). HaliTu KOOpP/AWHATHI U [JIMHY BEKTOpPA
c =2a- 3b.

3. Hammcath pasio)keHuWe BeKTOpa x{-2.4,7} 10 BeKTopaM p{0;1;2}, q{1;0:1},
r{- 1;2;4%}.

4. KonHeapHBI 1 BEKTOPBl ¢ =2a+4b 1 ¢, =3b- a, pa3/no)keHHbIE MO BEKTOpPaM
a{1;- 2;3} 1 b{3;0;- 1}?

5. Ha ocu abcijycc HaliTH TOUKY, paBHOYJaneHHY10 oT Touek A(2;3) u B(5;6).

6. Hanbl Touku A(2;4), B(6;-2) u C(-5; 0). Haiitu koopauHathl TOuku D, fnensiieit
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| AB|
otpe3ok BC B oTHOLIeHWH [AC|> TAe |AB| - paccTosiHue Mexzay Toukamu A u B, a

AC]| - paccrosinve Mexxay Toukamu A u C.

Tema 9: CkansgpHoe nipousBejeHre BeKTOPOB.
1. HaiiTu BHYTpPeHHHe yIJbl TpeyroibHWKa C BepmuHamu AL 7;2)
B(5;- 3;3), C(12;- 1;-5).

2. Hatitu (5a +3b) <(2a- b), eciim |a |=2,|b|=3,alb,

3. HaiiTH cKasisipHOe MMPOU3BeeHHe BEKTOPOB a =3i +4j +7k U b =2i - 5j +2k,

4. TaHbl BEKTOpPbI a =mi +3j+4k W b=4i +mj- 7k, [Ipu KakoM 3HaueHud M 3TH
BEKTOPBI TIePIIeH/IUKYISPHBI?

5. Hanbl BepimHel A(0;1;2) - B(3;- ;1) y C(50;3) TpeyronbHuka. HaiiTk yron
TIpY BepiunHe A.

6. BbIUMC/IUTB, Kakyr pa60Ty coBepillaeTr cuila F {2;- 1;- 4} , KOrza TOUKa ee
MIPWIOKEHUsI, IBUTASCh TIPSMOJIMHENHO, repeMerraercss w3 monoxkenus M (1-1;,3) B
nojioxkenue NV (5:-6;1)

7. Cuna Fl4:- 3;- 7} mpunoxeHa K Touke A(1;6;5). HaliTu MOMEHT 3TOil CHIBI
OTHOCHTE/ILHO Hauasla KOOp/MHaT.

Tema 10: BekTopHOe 1ipov3Be/jeHrie BeKTOPOB.

1. HaWTy BeKTOpHOE NpOou3BeleHUe BeKTOPOB a =2i +3j +5k U b =i +2j +k .

2. BbluucuTh TUIOLI@AB  TapasiieiorpaMMa, T[OCTPOEHHOTO Ha  BeKTOpax
a=6i +3j-2k U b =3i - 2j +6k .

3. BeluvcauTh 1IoLaAb TapasiiesiorpaMma, TTOCTPOEHHOTO Ha BEKTOpaxX a+3b U
3a+b, e a =b =1, 45,17 =30°,

4. BBIUMC/IUTH TUIOLA/Ib TPEYrojbHWKa ¢ BepimmHamu: A(:1:3),  B(3;- 1;6),
C(L- 3),

5. [lo 3amanHeiM KoopauHatam A(3; -1;2); B(1; 2; -1); C(-1; 1; 3) BepuuH
TPeYrO/JIbHUKA ONpPele/IUTh JIMHbI CTOPOH, YTIJIbI U TI/I0LIA/lb.

Tema 11: CmeriaHHOe pou3BeieHre BEeKTOPOB.
1. HaiiTu cMeliiaHHOe TPOM3Be/IeHHe BEeKTOPOB a =2i - j- k, b=i +3j- k, c =i + j +4k

2. TToka3ath, UTO BEKTOPLI a =2i +5j+ 7k, b=i + j- k, c =i +2j +2k KOMILJIAHAPHBL

3. Haiitu o0beM TpeyrosibHOM MUpaMufbl C BepimmHamu A(2;2;2) - B(4;3;3)
C(454) u D(556),

4. Bolumcants 00BeM TeTpasApa C BepmmHamu  A(2;31), A4 L - 2),
A3(6:37) m As(-5-4;8), u ero BBICOTY, OMYIIIEHHYIO W3 BepIIMHBI A4 Ha IpaHb
AiAr Az,

5. JlaHbl KOOpAWHATHI BepiiuH mupamuzbl: A(2:2;2),  B(4;3;3), C(4;5;4),

D(5;5;6). BprunciuTb: 1) 00bemM mupamu/el; 2) AiMHy pebpa AB; 3) molajpb
rpanu ABC.

Tema 12: Cuctembl KOOpJAYHAT Ha MJIOCKOCTU. YpaBHEHWE MPSIMOM Ha TJIOCKOCTH.
[Ipsimast Ha TIJIOCKOCTH.

1. HaliTu npsiMOyrosibHble KOOpDAMHAThl TOUKU, MOJISIPHble KOOPAWHAThI KOTOPOM
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4

2 HaliTu ypaBHeHHe TreOMeTpPUUeCKOr0 MeCTa TOYeK, pPacCTOsSIHhE KaK[OoW U3
KOTOPBIX OT MPSIMOU X =3 PaBHO PaCCTOSTHUIO OT TOYKHU (4;-2),

3. Haitu TOuKy nepeceueHusi psiMbIx 3x - 2y +10 =0 p x+y+5=0,

4. CoctaBUTb ypaBHEHHWe TIpsMOH, TIpoxozsmieii uepes T. My G- 2)
TeprieH/IUKY/ISIPHO BEKTOpy N{- 3:5/.

5. Hautu yronm Mexzay TmpsAMbIMM, 3aJaHHBIMM ypaBHeHUSMU OSX+3y+15=0,
x+4y-7=0,

{3

6. CocTaBUTb ypaBHeHHe TPsSMOM, TIPOXOJsIleld uepe3 TOUKY Mo ;- 5)
rapasiie/ibHO (MepneHguKY/IsipHO) NpsIMOU 3x +4y +12 =0,

7. [JaH TpeyroibHUK C BeplIVHAMU AQ;-1), B(;-4), cQ0;3). Haiitn IJIAHY
BBICOTHI, OMYLIEHHOM 13 TOUKH C.

8. laHbl ypaBHeHMsI ABYX CTODOH MapasienorpamMma X+2y+2=0 py x+y-4=0 y
ypaBHeHWe OAHOWM W3 auaroHased  x-2=0. HauTu KOOpAWHATBI  BepIIWH
rapasiiesiorpaMma.

Tema 13: KpuBble BTOpOro nopsifika: OKpy>KHOCTb, 3JIIUTIC.

1. YpaBHeHHe OKPYKHOCTH x> + y? - 2x +4y +1 =0 TIPUBECTH K KAHOHUUECKOMY BHUJY.

2. HaiiTu ypaBHeHHe OKDY>XHOCTH, LIEHTP KOTOPOM HaxOJWUTCS B TOUKE G-5) u
paZinyC KOTOpOH paBeH 4.

3. HaiiTu ypaBHeHHe OKDPY’>KHOCTH, IMaMeTPOM KOTODPOU SIB/ISIETCSI OTPE30K MPSIMOM
3x- 4y +12 =0 copmeprKallumcs MeXXy OCSIMH KOODAWHAT.

4. YpaBHEHUe 3/UIATICA 2x> +4x +9y? +18y =0, IPUBECTH K KAHOHUUYECKOMY BHIY.

5. HaliTu pgivHBI OCel, SKCLeHTPUCUTeT U KOOPAUHAThI (DOKYCOB 3JIMIICA
9x? +25y2 =225,

5. Haiitu ypaBHeHue 3/mrica, (OKyChbl KOTOPOro MMeloT KoopauHatel (+£4;0) a
JyHa 60/bIIoN ocH paBHa 10.

7. HaliTu ypaBHeHMWe >5/MIICa, €C/Id WM3BECTHO, UTO OH TPOXOJUT uepe3 TOUKH
M;6;4) g M, ( 83).

8. CocTaBUTb ypaBHEHWE JIMHWUM, I KaK[OM TOUKM KOTOPOW OTHOLIEHHe
paccrossHrid f10 Toukd A(3; 0) u mo npsamour x = 12 paBHo uucny ¢ = 0,5. [TonyyeHHOe
ypaBHEHHE MPUBECTH K MIPOCTEHIIEMY BUAY U TTOCTPOUTH KPUBYIO.

Tema 14: KpuBbie BTOporo rnopsizika: rurnep0oiia, mapabosna.

1. HalTH SKCLIEHTPUCHUTET, KOOpAWHAThl (DOKYCOB M ypaBHEHHS aCHUMIITOT

rurepOoJIbl oy =1.
4 25

2. HaiiTi ypaBHeHue TUriep0oJibl, y KOTOPOH (POKYChl MMeIoT KoopAauHathl (#; 0) u
JleMCTBUTEbHAsA OCh paBHa 6.

3. HaliTu ypaBHeHHWe paBHOCTODOHHeH TUIepbO/bI, MPOXOAsiiell depe3 TOUKY
-1,

4. HaiiTh KOOpAWHATHI BepIIMHBI W (OKyca U YypaBHEHHS OCU JUPEKTPHUCHI
mapaboJsibl y? +5y- 6x+7 =0,

5. HalitTu ypaBHeHue mapaboJibl, BepiIMHA KOTOPOM HaxoauTcs Touke (32) u
dokyc B Touke (5 2).

6. CocTaBUTb ypaBHEHUS JIMHUM, [J/Is1 K&KOW TOUYKM KOTOPOM ee pacCTOsTHUE 10
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TOUkU A(3;—4) paBHO pacCTOSTHUIO [10 TIpsiMoit y = 2. [To/iydeHHOe ypaBHeHHe MPUBECTU K
MPOCTeMNIIEMY BUY Y TOCTPOUTb KPUBYIO.

Tema: OOlijee ypaBHeHHe TMHUNA BTOPOTO TIOPSiZIKA.

[IpyBecT ypaBHeHMEe KpPHBOW BTOPOTO TIOpSiAKA K KAHOHWYECKOMY BUIY U
TIOCTPOUTH:

1) 9x2? +4y? - 18x +8y - 23 =0.

2) 16y? - 9x? +32y +54x - 209 =0,

3) y2 +2x-2y-7=0,.

4) 3x% - 6x+y+1=0,

5) x? - 2y2 +4y =0.

6) x? - 4y?- 16y =o0.

Tema 16: I110CKOCTE U NpsiMas B IPOCTPaHCTBe. B3auMHOe pacriosioykeHre mpsiMbIxX
Y TIJIOCKOCTEeH B TPOCTPAHCTRe.

1. CocTaBuTh ypaBHeHUE TIPSIMOU, KOTOpas MpOXOoAWT yepe3 ToukU A (3; — 4) u
B (4; 5).

2. CocCTaBUTh ypaBHeHHE TIPSIMOM, KOTOpasi MPOXOAUT uepe3 TOuky A(3; —4)
napasijiesibHO MpsIMOM 2X +5y - 7 =0 1 mepneHAUKYJISIPHO eu.

3. YpaBHeHHe TIOCKOCTH 2X +3y- 4z+24 =0 mpeobpa3oBaTb B (hOpPMY/y OTPe3KOB
Ha OCSIX.

4. OnpenenuTh pacctosiHue ot Touku M (1; 2) 1o mpsimoii 20x - 21y - 58 =0

5. Hatitu paccrosiaue ot Touku A(2,3,- 1) 10 rmiockoctu 7x - 6y - 6z +42 =0,

6. Ha'Tu oCTpBIM yroa Mexxay MIOCKOCTIMU: S5X - 3y +4z- 4 =0 i 3x- 4y - 2z+5 =0.

7. HawWtu ypaBHeHWe mTIpSIMOM, mNpOXoAsiier deped Touky M(-2;3;4) wu
x-2 y+1 z x _y+2 z-1
1 -1 29271 3

nepreHAUKY/ISIPHON NPSMbIM

Tema 17: IToBepxXHOCTU BTOPOrO TOPSAAKA.

1. CocTaBUTh YypaBHeHHe T[IOBEDXHOCTH, 0OOpa30BaHHOW BpallleHWeM 3JIUICaA
x’/a® + z°/c® = 1, z = 0 BoKpyr ocu Ox.

2. CoctaBUTb ypaBHeHHe TIOBepXHOCTH, 0Opa30BaHHOW BpallleHHeM Turiepbomy
x’/a’ — z°/c> = 1 y = 0 Bokpyr ocu Oz.

3.  YCTaHOBUTb, UTO  IUIOCKOCTb Xx—2=0  mepecekaeT  3JUIMIICOU[
X°/16 + y*/12 + z*/4 = 1 10 3JUIUIICY; HAITH €ro MoyOCH U BEPILUHEIL.

4. OnpefenuTh BUJ, U COCTaBUTh KAHOHUUECKOEe ypaBHEHNE TTIOBEPXHOCTH, 3aJaHHOU
OTHOCHTE/ILHO  TIPSMOYTOJIbHOM  CHUCTeMbl  KOODAMHAT  OOLMM  ypaBHEHUeM
X2+ 5y?+72+2xy+6xz+2yz—-2x+6y+ 2z=0.

5. CocTaBUTb ypaBHeHUs] TIPSIMOJMHENHBbIX 00pa3yloluUX OAHOIO0J/JIOCTHOTO
runepbosonga x°/4 + x*/9 — z*/16 = 1, mapajieabHbIX IIOCKOCTH 6X + 4y + 3z — 17 = 0.

6. CocTaBUTh YpaBHeHHEe KOHYyCa C BepLIMHOW B Hayasie KOOP/WHAT, HarpaB/sitoLast
KOTOPOIO JiaHa ypaBHeHUaAMU x° — 2z +1 -0,y —z+ 1 =0.

7. CocTaBUTh ypaBHeHMWE LIWIMH/PA, HalpapJisitollasi KOTOPOro JlaHa YpaBHEHUsIMU
x*—y*=1z,x+y+z=0, aobpasyolue MepreHHKY/ISIPHbI K IJIOCKOCTH HaIlpaB/IsIOLIEH.
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IIpakTHueckue padboTsl (BTOPOi ceMecTp)

Tema 18: Crioco6n1 3azianust GyHKIUHA. OCHOBHBIE 3/ileMeHTapHble (GYHKI[UH, WX
CBOMCTBA U rpaduku.
1. TTocTpouTh rpaduky hYHKIUM C TIOMOIIIBIO 3/IeMeHTapHbIX TTpeoOpa30BaHui:

a)y =x*—10x + 21; 6) y = 3cos 2x.
2. ViccnepoBath Ha YeTHOCTh (DYHKLMU:
a) y = sin 4x — 3x; 6) y = xe™; B) y = x° + 2x* - 8.
3. 3anucaTh B SIBHOM BH/ie HESIBHO 3a/JaHHbIe (PYHKLWU:
a) xz+y2 =1, 6) Xy:a;
B) 2Y =5; r) lnx+ln(y+1):4;
4. Haitt 06/acthb ompeiesieHUsT (QyHKIIAM:
a) y =5- 2x; 6)y:X21_1;
— 2x . X
B) V= 2-3x+2; r)yzarcsmz;
5. OnpesiesiuTh Nepuo/, (QyHKLIMN:
a) y =sin3x; 0) ¥ =5cos2x;

6. OrnpenenvTh MPOMEXXYTKU 3HAKOMOCTOSIHCTBA (DYHKLMM:
1) y=x2-5x+6; 2)y=2%1; 3)y=[x-1-

Tema 19: I1pegen nepemeHHOM BeMurHbL. CBOKCTBA MPe/IeOB.
1. lokasatb, UCII0/b3Y4 OmpezesieHre rpejesa, 4ro:

n 1
lim — =1- lim — =0- lim =0
1) n-owon+l ’ 2) n—oon+1 ’ 3) n—»oon +1 :
2. HaiiTu nipefie/ibl 1OC/ieloBaTeIbHOCTEH:
3. 2 G+ - G-
1) lim 100n +1; 2) + ’
n—o 100n2 +15n n—>OO(n +1D)+G- 1)
3) (Zn +1)4 (n 1)4 4) 1 31[n + 2n = ]_ .
n—>oo(2n+1)4+(n 1)4’ e n+z
5) lim 3\jn2+n ] 6) lim (\/nT \/7)
n—oow n+l ’ n— oo
1 n! " (+ 20+ + D
im ———— aresrT T
) oo(n+1)'-n" 8) n— oo (I1+3)'

Tema 20: ITpenen pyHkimu. OCHOBHbIE TEOPEMbI O Tpefiesiax.
Havitu npenesbr:

1) lim LZXH 2) lim [\/x +1- Vx% +x

2

x—o 5x% +x-1" X— +0
2x% - 3x- 2 3x
lim ——M—: im ——— .
3) -2 x> +x-6" 4) x—=0+/1- x-1°
2
5) lim SXT+2x+1, 5) lim X2 +2- X2 +3x+1
X— © X2+5 ’ X— +00
x> +2x-8 9- x?
7) lim X t2X8 8) 1im 2= V9" X",
X-*22x -3x-2’ x—0 2x
9) lim M; 10) lim (x- Vx? +2x+1)

X— 0 3X2- 5 X— +00
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b

3
11) lim 71

x—1x%-1

Tema 21: 3ameuaresibHbIe TIpe/ebl.

Havitu npepesbr:
cos2x - cos4dx

1) lim =" =

x—0 XSsin x
1- cos2x

lim ——_ =924t
) >H0(31nx+sm3x)2 ;

. sin? 3x
5) lim — o 2% .
x—0C0S2x - cosdx

xsin 2x .
—-01- cos6x’

7) lim

sm X +sin 2x
9) lim —————
xX— 0 sin3x- sinx’
COS X - COS5X
11) lim —————

x—0  sin4x?

/ 2 [
12) T 2+Xx° - 2+X;

x—0 X

Tema 22: BblumMcieHre TIPOM3BOAHBIX OCHOBHBIX 37eMeHTapHbIX (YHKIUH.
[TpaBuna auddepeniupoBanus GyHKWA. [Tpor3BoAHas C/I0XKHOW (PYHKIMU. YpaBHEHUs

KacaTe/IbHOM U HOpMaJIu.
1. BbIUMC/IUTL TIPOU3BO/IHbBIE:

1) y =V2x2 +4 sin3x,

5) y =cos> 4x + cos 4x3;

eSlIl X

4x* -1’

7) y=

2) y =(In(4x- 1) + 2x2)2;
4) y _pXarcsinx.

3 2

5x° +4x°- 3.

6) y =2 T4 -3,
arccos 5x

8) y =(ntgx - 3x)°2.

2. CocTaBUTh ypaBHEHUS HOpMa/u K MMHUU f()=x> B Touke M ;8.

3. CocTaBUTH ypaBHEHUsI KacaTe/IbHOM K JIMHUU Y T4 2 BTOUKe X =2.
X

4.  BpIUHUCIUTH
nuddepeHLIIpOBaHue:
1) y =G +17 .
3) y _ G- 2P x+1
-58 7’

IMMpoOun3BOAHLbIE

4)y=

8
byHKIMH, UCMoNb3ysd  JiorapudpMuueckoe
2) y =x3e* sin2x;

(x+1)34«/x— 2

G- 3P

Tema 23: IuddepeHiiupoBaHre HesIBHO M TlapaMeTpUUeCK 3aJaHHbIX (DYHKIIUH.

HpOI/IBBO,Z[HbIe BBICIIMUX TTOPAAKOB.

1. BIunC/IUTh IPOU3BOHBIE (DYHKLIUM, 3a,anHLIX HesIBHO:

1) 2ylny =x;

3) x3 +y3 - 3axy =0;
5 vy =cos(x +y),

1 1

2)

Xz +y2 =a2>

4) y Ccos x =a251r13x,

6); 2% +2Y =X+,

2. Beurc/iuTh Npor3BOAHbIE (PYHKLIUM, 3a[JaHHbIX TapaMeTPUYeCKU:
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=

S>> =—z — = = Sy —ef coscs 3N —m— 2 — mrctss z:
1) i 2) e, 3) 1< G 2D

~ =1 — = > —e’ sinmz .

4){ i 5) {y St 6) {yfa;az‘”’f

Pa 2 — a1~ 1+

3. Beunciaurtb IMMPpOMU3BOAHBIE BTOPOT'O ITOPAAKA 3dAdHHBIX ¢)YHKI_II/II/I

Dy —arc‘tg(:) x* ) 2DI)x+y +1 =InQ + x- y; 3){y _COS(1 )
X =sin +t

Tema 24: uddepeniman (yHkiuu. [IpubmmkeHHbIe BBIYMCIEHUS C TIOMOII[LIO
middepeniyana. IuddepeHiyanbl BbICIIUX MTOPSIKOB.

1. Havitu guddepeHimanbl GyHKIUN:
3

1) y:(x2+4x+1XX2—«/;); 2)y=x3+1;
x” -1

1
3)y:3-X72+3X3_4\/;; 4)y:(l+X‘ X2?;

1 TX
5) y =2 cosx; 6) y =Intg tl Z]
2. BeIUMC/IUTh IPUOTU3UTENBHO 3HAUEHHE:
1) arctg 1,02 2) Ig12; 3) c0s63°
4) arcsin0,4836 5) 3/68; 6) /240

3. Belunc/imth npubIu3UTeIbHO 3HaueHre PyHKUUK: fG)=31+7x% mpu X =L1.
4. Haiitu uddepeHLiianbl BTOPOro nopsjgka pyHKIUNI:
COS X

1)y :1 5. 2) y =+arcsinx + Grctg x ).
- X
3) ¥ =5 8x; 4)y =tg’x

Tema 25: [IpuMeHeHre TIPOU3BOAHBIX K UCC/IeI0BAHUIO MIOBeIeHUs (PYHKIUH.
1. Ha#itu Haubosblllee ¥ HaWMeHbIllee 3HaueHWe GYHKIMH Yy = f ()
Ha oTpe3ke [a, b]:

1) y =x- 2sinx, [0, 71; 2) y =x-3lnx, [2, 4]
3) y:x+j;, [%4} ; 4) y =v169- %, [-12, 5];
5) y =%, [2, 4]; 6) y="+a2, [;2}
7) y:XB;z, [ 2,-1; 8) y =Incosx, H ﬂ
9) y =x%"*%, [1, 3]; 10) y =x?- Inx, [1, 3].

Tema 26: ViccrnegoBanue GyHKIMM U IOCTPOeHKe rpaUKoB.
31-40. UccnenoBath GyHKIMIO y = f(x) u mocTpouTh ee rpaduK.

1)y:XZX_ 4 2)}’—%,
3)y=3x:3+1; 4)y= '2f§4;
5) y:x4;1; 6)y:4x34+1;
x i
7) y=3_xiz; 8)y= SXX§2;
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3
9)y:8+4X ; 10)y:

X x -1

Tema 27: TIlepBooOpa3Hasi. HeompegeneHHbIM WHTerpal YW €ro CBOMCTBa.
[IpocTenime MeTOAbl UHTETPUPOBaHUS. MeTo/ Mo CTaHOBKHY.
1. Havitu WHTerpassl, VICII0JIb3YA npeobpa3oBaHue

[Fx+b)dx =2 [fax +b)dx == [fax +b)dax +b);
a a

04 . X+3 .. X,
1) J(x +8)104x ; 2) fcos 3 dx; 3) fe 2 dx s
dx dx
5x+4 .
d . .
4) 2 °) J375x0 6) Joxsar -
2. HaiiTu MHTerpasbl, UCI0/Ib3Y4 MPOCTeMILe MeTOLbl MHTerPUPOBAHMSI:
X + arcsin X 4 X + ln(x 2)
DT 2 2) [—————dx;
-1+tgvx-1
3 in2 x+cosxd . 4 ‘.\/x g/ d
) fs sin x s ) J x-1 X
3. HaI/ITI/I HHTeraﬂbI, BBI,Z[EJ'H/IB ITOJ/IHBIE KBa,Z[paTbI B KBaﬂpaTHbIX TPEXLIIIEHaX:
x% +2x+5° xZ +2x°

D e D e

dx COS+/ X

1) f1+m, 2) J x dx ; 3) fe R
In xd

4) J‘%, 5) [x@x+5)0dx ; 6) ﬁmco)s‘ix

Tema 28: VIHTerprpoBaHue 110 YaCTsIM.
1. InTerpupys no 4actsm HauTH UHTErpaslbl:

X X

- . -5 . dx -
1) J-X 2 3dx’ 2) fxe 2 dx 3) farcctg xdx;
4) J'(x+1)c053xdx; 5) [(2- x)e¥dx; 6) JxIn(1- x)dx;

x3dx nx
. ——d

7) J‘sm x’ 8) J‘\/1+x2 ’ 9) Jl\/; X
2. Vcrionib3yst KOMOMHALIMIO METO/I0B, HAMTH UHTerpasibl:

2 xdx

- X 5d . 3 §/>d .

1) fe x7dx; 2) fsm xdx ; 3) J'\/7+1

Tema 29: VIHTerprvpoBaHue paliiOHaIbHBIX APO0eil.
HalitTi uHTerpasbl OT pallOHa/IbHBIX (DYHKIUH:
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2x2 +41x - 91

D e e e % )I X3-7x2- 3’
3 P B 15
) '[x4- 3i2+2; 6) f(x+;4dx
o fif 12y
11) jﬁdaﬂ), 12) f("(xﬂi‘;’x.

Tema 30: WHTerpupoBaHue TPUTOHOMETPUYECKUX nvddepeH1aoB,
yHUBepCa/ibHasi TPUTOHOMeTpUuYecKas II0[CTaHOBKa. VIHTerpvpoBaHue HEKOTOPbIX
VpPALMOHAIBHBIX BbIPa)KEHUU.

1. HaiiTu uHTerpasbl OT TPUTOHOMETPUUECKUX (DYHKILIUIA:

1) J‘sinz x cos> xdx ; 2) fsin3 x cos> xdx ; 3) J"sinS xdx ;

cos> x
4) J(l— sin2x) dx; 5) S5 dx; 6) [sin5xsin6xdx ;
sin” x
dX dx
7) Jn3+5cosx’ ) J~cosx+25.1nx+3 9) J'4\/sin3xcos5x'

2.C IMOMOIIBO TPUTOHOMETPHUUECKUX ITOACTAHOBOK HaWTU HWHTETrpaJibI:
1) fEE de 2) f_‘Vl*XZd
Vv1- x x4

3) J'XZ 4 - xzdx,

b

o ax+b o
3. W36aB/sisicb OT MPPALMOHAIBHOCTH IOJCTAHOBKOW THMA — — ] =t°, HaWTH
HWHTerpaJbl:
x+1 Jx dx
2 dx 3) i
1) fx\/xi ) J‘x+2 ) f%+\/;

4. Hatitu uHTerpasbl ot guddepeHLMaIbHbIX OMHOMOB:

1) f?)l-'-%dx, 2) J‘x53\l(1+x3de; 3) f(l-l-:%\/\/x;)de

Tema 31: ®opmyna HetoToHa-JlelibHuIla. BriunicsieHre orpesiesieHHbIX UHTErPAJIoB.
[TpubmkeHHOe BHIUKMC/IEHHE OTpe/ie/IeHHbIX MHTEeTPasioB.
1. I/Icnonbezyﬂ MeTO/, HO,Z[CTaHOBKI/I BBIYMC/IUTh UHTErpaslbl:

xdx

1) Ix«/1+lnx

3)f X

Oe +e

3
dx
5) J1+m ;

2. luTerpupys 1o 4yactsam

2) f R
4) fsinzxdx;

x2dx

G)IJ—
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JU
B e-1
2 .
1) Jxsin 2xdx > 2) Jln(x +1)dx,
1
0
€ 1
3) fxz In de; 4) J"X3e2xdx
1 0
2 I/ICHO]H:BYH paBJII/IquIe MeTOAbI I/IHTEFPI/IPOBaHI/IH, BBIUNUC/IUTD I/IHTerpaJIbI:
€2Inx + 1 4 f X dx
1 2
VI ) f o
b

- xz
3. Beurcmutes fe  dx ¢ TOUHOCTBIO 10 10°4.
0

Tema 32: HecobcTBeHHBbIE MHTeTpasbl C O€CKOHEUHBIMU TpeziesiaMu (1-To poja) u
OT HeOrpaHWYEHHBIX (DYHKLMM (2-r0 poZia), UX OCHOBHBIE CBOMCTBA.
1. Beiunc/iuth HecoOCTBEHHbIE I/IHTEFpa]IbI VI YCTaHOBUTD UX PaCXOJUMOCTb:

1) len x’ )_{o(l+x )arctg x.
3) "fx2+4x+8. )_{o(g, +1)2

dx Cx?
5.) !ﬁ; 6) 6|"xe dx
2. BbruuciauThb HWHTErpajibl U YCTAHOBUTH UX CXOAWMOCTD!:

dx dx
D e 2 Ten
3) J. dx 4) J‘sixr12x dx;

1
5) f xdx . 6) +j-z- x
\/x +1° 0

Tema 33: IlpuiokeHuss OIpefie/IeHHOTO WHTerpasa K 3ajayaM TeoMeTpuH,
MeXaHWKH, (PU3UKU.

1. BbluncuTh 1/1011a/ib (PUTYPhI, OTpaHUYeHHOM rpadyKaMu (DYHKIUMN:

y =(x- 2)3,y =4x- 8.

2. Bbrumcaute 1wiomags  GUrypel, OTpaHUUEHHOW JIMHUSIMH, 3aZlaHHBIMHU
ypaBHEHHEM B TIOJIIPHOM CUCTeMe KOOpAUHAT: I =4sin3p,r =2(r =2).

3. BeuMOIATL AMWHY [OyTA KPUBOMW, 3a/laHHOM ypaBHeHHEM B TIPSIMOYTOJIbHOMN
crCcTeMe KOOPAMHAT: y =In(x? - 1),2 <x <3

4. Belunc/iuTh AJTMHY AYTH KPUBOM, 3aZlaHHOM TTapaMeTpUUeCKUMU yPaBHEeHUSIMHU:

x =3(2cost - cos2t),
Yy = 3(2sint - sin 2t),

O =t =277.

5. Beruncmmitb 06beM Tesla, OrpaHUYeHHOT O TIOBEPXHOCTSAMU: z =x? +4y?,z =2.

6. Belunciute 00beM Tena, 00pa30BaHHOrO BpailleHHeM (Uryphl, OrpaHUYeHHOU
rpadkoM GYHKIUH: y =- x* +5x - 6,y =0.

7. Uunmangp BeicoTon H =04m y paguycom R =0,lm HamonHeH rasom 1oj
atMocdepHbpiM JaBneHneM 103,3 «kIla. CuuTasi Ta3 HealbHLIM, OIpeenuTb paboTy (B
JPKOY/SIX) TIPM M30METPUYEeCKOM CKaTWM rasa TMOpIIHeM, [epeMeCTHUBIINMCS BHYTPb
UIMHApa Ha h =0,35m,
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8. BeluncuTh cuily, ¢ KOTOPOM BOZA [1aBUT Ha MJIOTUHY, CeueHre KOTOpOW MMeeT
dbopMy paBHOOOKOM Tpamerjid CO CTOPOHAMM OCHOBaHUsA d =4,5M,b =6,6m 1 BBICOTOU

=1000K2
h =3,0m, TIlmoTtHOCTH BOABI, P =1000 A 3,yCKOpeHHe CBOOOJHOTO TiafieHUsl TOJI0XKUTh
M
PaBHBIM g=10 % 2.

Tema 34: @OyHKIMM HeCKOABKHUX mepeMeHHBIX. OO6sacTh — oripejieneHus.
'eomeTprueckoe m3obpakeHre GYHKIMM ABYX MepeMeHHBIX. [Ipesesn, HeNpepbIBHOCTh
(GyHKLMY HeCKOJIbKUX TlepeMeHHbIX.

Haiit 06/1aCTh 3HaUeHUs CeAyIONMX QyHKIU:

]_) z =41- x?- y? ; 2) z :ln(x2 +yJ;

3) Z:\/X2-4+\/y2-4; 4) Z =arccos x +arcsin y |
Haiitu npepesnbl hyHKIWI:
1 i sin(xy). 2 Timm ; -+ _)’2 ] lim ln(x +eY )
)3Te X DT T DTN ey
3 x - +y . (2 2 L- Gy
1 1 l] . lim x . lim + ¥y
4) ;lj)n;zo( <) ;5 ;:szz- xy +y2; 6) fom e
HaliTy Touku pa3pbiBa (OyHKLIMA:
1) 2= — 2) 1= 3) 2 =sin-_
=Y = z =sin—-
) (X_y)Z, ) X2+y2_1, ) ny

_ 1 X
4) z:lnm; 5) Z_l- ex)’; 6) z _X4_—

4 .
Yy

Tema 35: YacTtHble mIpOM3BOAHBIE (YHKLUMA HECKOJBKUX IlepeMEeHHBIX, MX
reoMeTpuyeckud cmbica. [lonmsbii guddepenyuan. [Ipumvenenve aud@depeHuyana B
NpUO/IKeHHBIX  BblunceHusix. [uddepeniipoBanie (GyHKIMA, 3a/laHHBIX HESIBHO.
NuddepeHLipoBaHue CI0XKHOU (PYHKLUU.

1. HaiiTu BTOpbIe YacTHble MIPOU3BO/HbIE YKa3aHHBIX (PYHKLMNA. Y0eauThCsl B TOM,

UTO0 = ><>- — = >3o¢ .
1) z:x2+y3—2axy; 2) z:x2y3—./x+y;
_ x+ty . _ .
3) 2=y e 4) 2 =Gerylx-y;

y

X

6) z :ln(Zx2 - y2).

5) Z =arcsin

2. BeIuMC/IUTh YacTHBIE MPOM3BOAHBIE (PYHKIIUI:
Y
X
2) z =x%y®+x?y B TOUKe ¢ 1D,

3. Haittu nosiHble guddepeHidanbl yKa3aHHBIX (DYHKIUAMN:

1) z =2x3y— 4xy5; 2) z :x2ysinx— 3y; 3) z :COS(X2 - y2)+ X3;

4) z =arctgx +./y; 5) z =5xy* +2x2y7; 6) z =1n(3x2 - 2y2).

4. Hatitu npub/ivkeHHO:

1) 0,97%95; 2) {5992 + (2,03) ; 3) sin29° tg46”; 4), 1nG/1,03 +4/0,98 - 1),
Hatitu puddepeHiipan BTOpOro mopsijika yKazaHHbIX (DyHKIIMA:

1) z =xy2- x2y; 2) z =In(x- y); 5) 7 =e¥;

1) z =Ilnarctg =~ B TOUKe (R 1);
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1
_ _ .
3) P72 y2) 4) 2 =xsin® y; 6) z =xIn"".

Tema 36: JkcTpeMyMbl (GYHKIMU ABYX TlepeMeHHbIX, He0OX0JUMble U [JOCTaTOUYHbIe
YCJIOBUS  CYLIECTBOBaHUSI 3KCTpeMyMa. Y CJIOBHbIM SKcTpemMyM. HavMeHblliee u
HauOoJIbIlIee 3HaUeHUsT PYHKIUU B 3aMKHYTOM 00/1aCTH.

1. HaitTi sKCcTpeMyM (pyHKLMA:

1)Z:x2+(y—1)2; 2) z=x*+y?- x*-2xy- y?;
ST e S S )
5) z =xyln&?2 + y2); 6)z =sinx +cosy +cosx- y) |{x; y|€|0; %H

2. HaliTy yCJIOBHBIM 5KCTPEMYM (PYHKLMN:
11
1)z :;’f; npu x+y =2;
2) Z=X+Y nipu iz"iz :%;
X° oy
3) Z=XY npu x+y =1;
4) z =x? +12xy +2y2 Ipu 4x? +y2 =25,
3. Haiitu Haubosblllee W HavMeHblllee 3HaueHUs GyHKUMKM B obnactu D,
OrpaHUYeHHOM 33/laHHbIMU JIMHUSIMU.
1) z=3x+y-xy, D:y=x, y=4, x=4, x=0-

b

2)z=xy—x—2y, D:x=3 y=x, y=0-

b
3)z:x2+2xy—4x+8y, D:x =0, x=1, y =0, y=2;
4)z:5x2—3xy+y2, D:x =0, x=1, y =0, y=1;
5)z:x2+2xy—y2—4x, D:x- y+1=0, x=3, y=0;

6)z =x” +y? - 2x- 2y +8, D:x =0, y =0, x+y-1=0.

Tema 37: IuddepeHiiyanbHble ypaBHEeHUs IEPBOTO TIPsiJKaA.
1. Haiitu obiee pelileHHe JUHENHBIX JUbdepeHIMaTbHBIX YPaBHEHUM IT€PBOTO

TIOpSI/IKA:
1) y'+2y =4x; 2) y'- ctgx -y =sinx;
3) xy - 2y =2x%; 4) (x2 +1)y +4xy =3;
5) y'- y =e*; 6) xy'- y =x,

2. Haiitu yactHoe peitieHue guddepeHiaibHbIX YpaBHEHUH, YI0BIeTBOPSIOIIX
Ha4a/IbHBIM YC/IOBUAM:
1) xv'=1+y?, y=0mpu x=1; 2) y =2x+2xy, y =0 ripu x =1;

Y
3) Y T yElmpu x=0; 4 W x2)y =25y, y=2 npn x=0;
X

’ T , —_
5) y'tgx =y, y =1 npu x=25 6) ¥y =2Jylnx, y =1 ipu X =e.

3. Pewmts 3amauy Kowm:
D2yVx =y, y@) =1; 2) y' =y +Dctgx, y(w/4)=1/2.

Tema 38: [IuddepenHiipanbHble ypaBHeHUs MePBOrO TMOPSAKA: C pa3esstolUMUCS
rnepeMeHHbIMM, OJIHODO/IHbIe, JIMHeWHble, bepHy/id, ypaBHeHMs] B  MOJIHBIX
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muddepeHLranax.
1. Haiitu o0iijee peliieHre Wau o0y uHTerpan AuddepeHIuanibHbIX YPaBHEHUM C

pa3/eNsitoIMMUCS TTlepeMeHHbIMU:

1) xydx +(x +1)dy =0; 2) (y? +1)dx - xydy =0;
3) (x+1)dy- (y- 2)dx =0; 4) @+ y?)dx- (1+x?)dy =0;
5) A1- yzdx-\/l- xzdy =0, 6) (1+y)dX+(1+X)dy :O;
2. Hatitu obi1jee peiienve auddepeHivaabHbIX ypaBHEHHUH MIEPBOTO MOPSiKa:

,:X+y_ ,:2_)/. ’—ﬁ_l-
1y = =Y 3) v =32

2
4) y =222 5) ¥ =2 +ig>; 6) y' =2 +sin’| 7|,
x2 X X X X
3. Hatiitu obi1jee peliieHve ypaBHeHUI bepHy/imm:
.1
1) x®y? -y +xy® =1; 2) y Y :'XYZ;
1
3) xy’ - y2 Inx+y =0; 4) y-Ey-yz 20;
4. Hauttm oO6mjee pemenve auddepeHMANbHBIX  YpaBHEHWM B TIOJIHBIX
muddepeHranax:

1) (x+y)dx+(x+2y)dy =O; 2) (x2+y2+2x)dx+2xydy =0 ;
3) (x3 - 3xy2 + 2)dx + (y2 - 3x2y)dy ; 4) (xdx +ydyXx2 +y2):xdy - ydx ;
5) 2xydx +(y2 - 3x? )dy =0 ; 6) (4x2 - yz)dx +2xydy =0.
5. Permuts 3azauy Koiu:
1) y + ycosx =e "X | y(0) =-1; 2) 3y?2y +y3 =x+1, yQQ) =-1.

Tema 39: JuddepeHiinanbHble ypaBHEHUsI BBICIIUX MOPSAKOB, MOHSATHS PeLLeHus
00I11lero ¥ YaCTHOTO. Y paBHEHUsI, JOMYyCKAOII1e TIOHKeHHUe MOopsiiKa.

1. HatiTu o6iee peiieHue aruddepeHIaibHbIX ypaBHeHUH BTOPOTO TTOPSIIKA:

1) y'tgx =y'+1; 2) 2y -y~ (y)* =0;

3) x(y"+1)+y =0; 4) xy - y =x2e*,

2. Haiitu oOijee pemieHve guddepeHIMATLHOTO ypaBHEHUs, [JOIYCKAIOIero
TIOHM)KeHMe TopsiJKa.

1) G- x2) - xy =2; 2) ¥ xInx=y';
3) y'tgx =y'+1;  3); 4)
ST e P = =C T

3. Haiitu uyactHoe pemienve auddepeHIHaTbHbIX YPaBHEHUH, Y/I0BIETBOPSIOIINX
Haua/bHbIM yC/IOBUSIM:

1) ¥ =cosx; ipu x =0, y =0, y'=0;

2) ¥y =6x; npu x =0, y =1, y'=0, y"=0;

3) vy =4e?*; y =1, y'=2 ipu x=0;

4) y- y+2y3 =0; ¥y =1, y =0 mpyu x =0.

4. Pemuts 3azsauy Kormu:
1) y” =xe*, y(0) =y'(0) =0; 2)y"=y’Iny’, y(0) =0, y'(0) =1.

Tema 40: JluHeliHble OAHOpPOAHBIE AuddepeHIManbHbIe ypaBHEHUS BTOPOrO
ropsifiKa.
1. UccnemoBaTh Ha TMHEMHYIO 3aBUCUMOCTD TPYIIIThI (DYHKLIMIA:
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1) Inx; X; 2) sinx; COSX;

3) x2 +3x; x2-1; X+3; 4) Inx%; In5x; 11.

2. Haiitu obi1jee periieHne AuddepeHIMaTbHBIX YPaBHEHUI:
1) y =x>. 2)y" =sinx

3) v +y =G 4)y =P

PemuTh nMHelHble OJHOPOJHBIE AU(QepeHLMaTbHbIe YPaBHEHUS], eC/Id U3BECTHO
OJIHO U3 YaCTHBIX peLlIeHUN:

- Y Y 1
y +—- =0; y;()==;
1) X 2 N N

2( v +Qtgx- ctgx)y +2y tgZx =0; yl(x)=COSZX;
3) x2@-Inx)y” +xy - y =0; yl(x):x;
- 2Y . 1
4)y - —5=0; y1 &) ==;
X X
5) (x2 - 2x)y"— (x2 - 2)y'+ 2(x- Dy =0; yl(x)=x2;

” , sin x
6) xy +2y +x=0; y1(x) = .

Tema 41: PelueHue IMHENMHBIX OJHOPOAHBIX AuGdepeHLaTbHbIX YpaBHEHUH C
MOCTOSTHHBIMHU KO3(hHUIeHTaMHU.
1. Haittu o6I1iee perieHre ypaBHEHUM:

1) y'- y =0; 2) y'- 4y’ +3y =0;
3) y'- y'- 2y =0; 4) y'- 4y =0,
5) y +8y’+16y =0.; 6) y'+y-y=0,

2. HaliTu uyactHoe pelieHue au@depeHIMaNbHbIX YpaBHEHWH, Y/OBIETBOPSIOIINX
Hayva/IbHbIM yCJIOBUSIM:

1) y"+y =0; y'=1, y =0 npu x =0;

2) y'-2y'+y=0; y'=1, y =0 mpu x =0.

3. Haiitu obiijee petieHue quddepeHIManbHbIX YPaBHEHUM:

1) y"+9y =0; 2) yT™2-13y"+36y =0;

3) YOV =8y"- 16y; 4) y”-13y’- 12y =0.

Tema 42: JIuHeliHble HeOJHOPOHbIe Au(depeHIMa/lbHble YpaBHEHHsS BTOPOTO
TOPSIZIKa C TMOCTOSIHHBIMU KO3 (DULTMeHTaMU.

1. Haittn ob11iee perieHre ypaBHEHUM:

1) y +4y :8x2; 2) y'-y=2x- XZ;

3) Yy +2y +2y :2x2+4x+2; 4) Yy +y =e*Qx+3);

5) ¥y +2y =2cosx ; 6) ¥'- ¥y =2cosx +2sinx

2. HaliTu yacTHOe pellieHUe JiMHeHHbIX quddepeHIanibHbIX YpaBHEHUN:
1) y+y=x3+x+3; 2) y+y'+y=2x-1;

3) y- y=2-x%-2x X 4) Yy +y =3x°-6 s

5) y-2y =-2x+2; 6) vy =x2.

3. Haiitu uyacTtHoe perieHue aud@epeHIMaTLHOTO yPaBHEHUS, Y OBIETBOPSIOIIEe
Haya/IbHbIM YCJIOBHUSIM:

1) y"+2y’- 3y =e**; ¥(0) =1; ¥ (0) =1.

2) y'+4y’- 12y =8sin2x; y(0) =- 1, y'(0) =1.

3. Haiitu oOmee perenve auddepeHI[aIbHOTO YpaBHEHUsT METOJOM BapHaldd
TTPOM3BOJIbHBIX MOCTOSTHHBIX:
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3x

1) y'+y =ctg®x 2) y'- 6y +9y =&
X

Tema 43: Cuctemsbl auddepeHIManbHbIX ypaBHeHU. MeTo/bl pelleHus.
1. HatiTu obiiiee peiiieHue cucteMsl fuddepeHIMaTbHBIX YpaBHEHHI:

xT == T x + ¥y xT = - >
(- 22T ) {T =X
T 2 4+ 3y, X' =X - v,
C) JR IV a4 N AT IR

2. HaiiTu peleHvie cuctembl AuddepeHLManbHbIX YPaBHEHUH, Y0B/IEeTBOPSIOLee
3a/lJaHHbIM HavaJIbHbIM.

x'=x- 3y, X' == 2x + 3y,
1) {y':-ﬁtx +ay; 2) {y':— 3x + 2 y:
x@) =2, y@=1. xC@OD) =1, y @D =3.
x'=3x + Yy, {x'=7x3_y,
3) y' ' =x + 3y; 4) y' ' =x + 5y;

x@) =2, y@=3. x> =1, y@I==2.
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IIpakTHueckue padoTsl (TpeTHil ceMecTp)

Tema 44. [IBoviHoM wuHTerpas. CBOMCTBa [ABOMHOIO WHTerpasjsa. BrrunciieHue
JIBOMHOI'0 UHTErpajia B IeKapTOBbIX KOOPAWHATaX.

1. I3MeHUTh MOpsAA0OK MHTETDUPOBAHWA B IIOBTOPDHOM MHTEIDAJIE€ U CAE/IATh UEPTEXK
0 -2x+6

oGmactu uTerpuposanus [dx | f G, y Xy

-1 -8x%

2
2. BeluMc/IUTh ABOMHOM UHTErpas g Fyidxdy no onactu D:y =x*, y =2x.

3. BeluncuTe ABOMHOW UHTErpasl %f‘ dxdy , ecri obsactb D orpaHWYeHa TMHUSMU

— =~ _ 2
X=0, Y= X y=2-x2,

Tema 45. BeruncieHve ABOMHOIO UHTerpasa B MOSIPHBIX KOOPAWHATAX.
2 2
1. BeluncmThb ]g §/x* +y“dxdy rne obnacte D orpaHM4eHa OKPYKHOCTBIO x” +y® =9 1

ochr0 Ox (y =0)
2. BbluMC/IUTh MHTErpasl, mepeiis OT MPSMOYTObHBIX AEKAapTOBBIX KOOPAWHAT K

1 V1-x 2 2 2 Va- x?
1- x° = .
MOMAPHBIM: &) [dx [ . |[———— y2dy; 0) J'dx | sin/x* + y’dy
0 0 1+x"+y RN e

Tema 46. 3aMeHa mepeMeHHbIX B JBOMHOM WHTerpase. [IpuioxkeHuss JABOWMHOTO
VHTerpasa.

1. B pgBoiiHOM wuHTerpane Jg f G, ydxdy pacCTaBUTh TpeJiesibl UHTerPUPOBaHUS

AByMs criocobamu, eciii o6acte D orpaHryeHa TUHUSIMU:

a) y=x*, x+y=2 x>0, 6) y=x2, y=x+2 x=0k=0).

2. BeruvciuTh mionjaZk GUrypbl, orpaHUYeHHOW MpsMoir Y =2x+1 y mapaboJioi
y =x?+1,

3. HaiiTy mtomazp (Urypbl, OrpaHHYeHHOM JTUHUSIMHU y =x* - 1, ¥ =0 x =0 x =0),

4. HaliT MacCy TJIOCKOM TJIAaCTUHKUA D € TTIOBEPXHOCTHOM IJIOTHOCTBIO A(X,Y) =2
OrpaHUYeHHOU JIMHUSIMU y =vx , X =0, y =2,

5. Bbiunciuth 06beM Tena V, OrpaHUUYeHHOIO MOBEPXHOCTSAMM z =4- x°, X+y =2
x =0, y =0, z=0.

Tema 47. BerunciieHue TPOMHOTO UHTErpasjia B [eKapTOBBIX KOOp/JWHATaX. 3aMeHa

rnepeMeHHbIX B TpOﬁHOM HUHTEerparie.
dxdy dz

1. BBIUMC/IATE TPOMHOM UHTErpal ffm T10 IIPOCTPAHCTBEHHOM 06/1aCTH
\4
V, orpaHMUeHHOIl oBepxXHOCTAMU |~ —= . _ _..

2. Boiuuciite O6'b€M TeJ/ld, OrpaHHY€HHOI'0 3da/ldHHBIMH ITOBEPXHOCTAMMU:
z=4-(x +y2), 2x+3y =1; x=>0; y=0; z=0.

F(x* +2°)dx dy dz

3. BbluuMCdTh uMHTerpa ,£ 5 , ecnmu obsacte V orpaHuueHa

TOBEPXHOCTSIMU Z =X+ Y, x+y =1, x =0, y =0,z =0,
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xdxdydz
4. BbluMCIUTb UHTErpasl .‘f/ .&fix ry+2) EOM obmacte V orpaHuueHa MI0CKOCThIO X

tytz= 1lu KOOPAWHATHBIMUA ITJIOCKOCTAMM.

Tema 48. TpolHON WHTerpaa B LMIUHADPUYECKUX U CHepUUeCcKUX KOOpJUHATax.
[Tpuno>xeHusi TPOMHOTO MHTerpa’a.

2 2
1. BLIUMCIUTL MHTErpa fv [ +y)dxdydz  ocpy onacts V. onpenensietcs

HepaBeHCTBAMU z 20, r® <x*+y’ +z" <R’

2. Beuncutb 00beM Testa, OrpaHUYeHHOT0 3a/JaHHBIMU TTOBEPXHOCTSIMHU:

=X+ y'nz=8-x-y".

3. HaliTu MOMEHT WHepIMM OJ[HOPOAHOro Opyca AnuHOW I, a U b — pa3mMepsl
MPSIMOYTOJILHOT'O TIOTIEPEUHOT0 CeueHusl.

4. HaliTu LeHTp TSPKeCTU OJHOPOJHOTO Teja, OTpaHWUYeHHOro Tapaboou oM

1,1,
z :§x +§y U TIJIOCKOCTHIO Z = 1.

Tema 49. BeruncieHve KpUBOJIMHEMHOTO UHTerpasia nepBoro poja.

1. Berunc/iM paboTy CUbl F =yzi +xzj +xyk BIO/Mb OTpe3Ka npsmoit AB, ecrm A(1,
1, 1)u B(2, 3, 4).

2. Belunc/mmTh (A!; )f el Lre (AB) —rpadmk GyHKHM y =VEZ- 2, a [(%y) =x-y.

foyzdl

(AB)
uHTerpupoBanusi (AB) — 370 TIepBbIe /iBa BUTKAa BHUHTOBOM JIMHUM X =Rcost, y =Rsint,
z =Vt.

4. Haittu Maccy yuactka napab6ossi y =0,5x* ot Touku A(0,0) 1o Touku B(4.8), ecin

3. BpUMCIMTE KPUBOJIMHEWHBbIM WHTerpan 1™ poga , TAe TIIyTh

JIMHENHas TVIOTHOCTh 3a/jaHa QyHKUHen (X, y) =k %
5. HallTu KoopAuMHAThl LieHTpa MacC OJHOPOJHOW AYTM acTpOMZbI x =acos’t,
3 b4

y =asin’t, 0 <t SE.

6. [lyra, paBHasi 4YeTBepPTU OKPY>KHOCTH paauyca R, mpurdaruBaer maccy M,
MOMEIIEHHYI0 B 1[eHTpPe OKPY)KHOCTU. JIMHeliHas TJIOTHOCTb B KaXK[OW TOUKe AYyTu
TIPOTOPIIMOHA/IbHA PACCTOSIHUIO OT TOUKM /10 XOP/bl, CTTUBAlOIeN AyTY.

7. HailTu momwags 4YacT LIAIMHAPUUYECKOH TIOBEPXHOCTU (0):x* +y* =R’
3aK/TFOUeHHOU MeXKIy JIBYyMsI TIJIOCKOCTSIMHU (07):y +Z =R u (0,):2y +z =R,

Tema 50. BerurcieHre KpMBOJIMHEMHOIO MHTErpajia BTOporo poja. HesaBucumocTb
KPVBOJIMHEMHOT'0 UHTerpasia BTOPOro pozia OT MyTU UHTEerPUPOBaHUs.

1. BBIUMC/IUTD [UPKY/IALMIO BeKTOPHOro moss aM)=( - 22)i + G +3y +2)j + Gx + y)k
M0 KOHTYPY TpEYro/JbHUKa, IIOJyYEHHOTO B pe3yJ/bTaTe TIepeceueHusi IJIOCKOCTH
(p):x+y+z=1 C KOOPAMHATHBIMM TIIOCKOCTSIMA TIPH TIONIOKUTENHHOM HAIlpaB/IeHUH
00X0/la OTHOCHTE/IbHO HOPMaJbHOTO BEKTOpa n ={1;:1;1}  9T0if mMOCKOCTH JABYyMS
criocobamu: 1) HUCIIonb3ys onpejeneHre HUPKYJ/ISALNN; 2) C TIoMoIIbio hopmysibl CToKca.

f(x—yz)dx+3xydy’ rie 0(0,0),

2. Bbrumucautb KpHBOJIHHEfIHI:IfI HWHTEeTpaJl I'= (o)

A(2,4) nnis ciiyyaes:
a) (OA) — nyra mapabossl y =x°;
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0) (OA) — nByx3BeHHast joMaHHas (OB) U (BA), B(2,0),

2 2
3. Bbumnciuth fode’L(X Y ecrm L 1) pyra mnapabosnbl y=%+1,

pacrosiokeHHast Mexxy Toukamu A(0,1) y B(2, 3); 2) oTpe3ok npsimoii AB.

4. Bpumcauth paboTy cwioBoro rmosisi  F =y®i +2xj TIpU  TiepeMelieHrun
MaTepuasibHOW TOUKM BJOJIb KOHTypa OKDPYXKHOCTH x°+y’ =4 Tmipoberaemol MpOTHUB
JacoBOM CTPEJIKH.

Beruncimrb (?:Xdy - ydx, rjae (L) — meT/st IUHUU x =t* +1, y =t(4- t*).

_ ol L3 2y
5. TIpoBepUTh HE3aBUCMMOCTb OT MyTH [y uHTerpana I = | e dx - fE dy
(AB)
BBIUMC/IUTE ero, ecyii A(L,0), B(2,3) ,
Tema 51. @opmyna ['puna. [IpunokeHrst KPUBOJMHENHBIX UHTErPaJIOB.
2
1. Bommomms 9% - yhix+x’dy , Toe L — KOHTyp TpeyrosbHuka ABC ¢

L
BepiIMHaMU B Toukax A(-1, 0), B(0, 2), C(0, 1).

2 Haittu I :j_f(- x*y +2x- Ddx+(xy’ - y+3)dy,

rae L:x*+y’ =R’

3. Bblunomrth ¢ miomolpl0  GopMysibl ['puHa KPUBOJIMHEWHBIA UWHTETrpas
[x*y dx- xy* dy

J 10 OKPY>KHOCTH L C LleHTpOM B Hauajie KOOpAUHAT pajguyca R, ripu

IMOJIOXKUTE/IbHOM HallpaBJIEHUH O6XO,£[a.

Tema 52. [ToBepXHOCTHbIe UHTErpajibl IEPBOrO poJa.

1. BBIUMCIUTL TIOBEPXHOCTHBIM MHTErpaj IIepBOrO0  poja ! fyzds 4

MTPOCTPAHCTBEHHOM  06s1acTh S ={(x,y,2)}, ornpejensieMol  yCJIOBUSIMU

x + y +z =1,
x =20, v =0, =2 =0 .

2. Nan uumuazap (R, H) c ogHOpogHOM 60KOBOM MOBepxXHOCTHI0. C KaKo# Cuiioi 3Ta
MOBEPXHOCTh MIPUTSTUBAET Maccy M, HaxXOSALyOCS B LIeHTPe OCHOBAHUSI?
3. HaliTu nosioxkeHue 1jeHTpa MacC OJJHOPO/IHOM moJtycdepsl paauyca R.

Tema 53. IToBepXHOCTHBIE MHTerpaJsibl BTOPOro poza. IIpunoxeHrs moBepXHOCTHBIX
VIHTErpasioB.

1. BBIYMC/TUTH TIOBEPXHOCTHBINA MHTErpaj BTOPOro pofa ! fdydz + ydzdx + zdxdy e

S - BHeIIHsAS CTOPOHA Ceprl x* +y’ +z° =a’,

2. Brruucivre TTOBEPXHOCTHBIN VHTerpasn II poza
! (y- 2)dydz +(z- x)dzdx + (x- y)dxdy = pne S . ke CTOPOHA YACTM KOHMUECKOR
TTOBEPXHOCTH z =X +y* , TIpu z € [0, h].

3. BeluncIuTh OBEePXHOCTHEIN uHTerpan 11 poga ,! frdydz + y*dzdx+ zdxdy ppe s

BHEIITHSIST CTOPOHA cephl x° +y* +z° =1 mipu X =0,y =0,z =0,
4. C nomombto dopmyssl OcTtporpajickoro-I'aycca BbIUMCIUTL TTOBEPXHOCTHBIM

2 2 2
unrerpan 11 poga ?f dydz + y*dzdx + z°dxdy 114 phenmeit cropone S cepbl X +y* +7° =R’

47



Tema 54. KomruiekcHble uucia B anrebpanueckoi, TPUTOHOMETPUUECKOW W
rokasarte/ibHOM opmax. JleicTBUsI HaJ KOMIJIEKCHBIMU UKC/IaMHU.

1 A3
1. /11 KOMIIJIEKCHOTO YuC/a z = - 1~,~ HaUTU MO/YJIb U apryMeHT, 3alHCaTh ero B

TPUTOHOMETPUUECKOM M SKCIIOHEHLIMa/IbHOM Buze. Ornpese/nnuTh Bce KOPHU 5-0U CTereHu
13 3TOT0 KOMIIJIEKCHOTO UMCIIa.

2. Cnepyromue KOMIUIEKCHbIE 4YMC/IAa TMPEACTaBUTb B TPUTOHOMETPUYECKOU U
MokaszatenbHOM ¢opMax W U300pasuTh TOUYKAMM U BEKTOPaMHM Ha KOMILIEKCHOU
TUIOCKOCTH: @) z, =2- ~12i, 6) 2, =-4,

3. laHbl KOMILIEKCHbIE UMC/IA: 2 =5+, z, ==2+3i 2, =2- i BbIUMC/IUTD:

z
3. 240, 2 _ >
1) zz, +z;; 2) Z3+z’ 3) z; - Z,z,.

2
4. ToK MeHsIeTCsI TI0 3aKOHY i =10sin(et +120°) A, HaliTH KOMIUIEKCHYIO aMITIATYY
TOKa ¥ M300pa3uTh ee Ha KOMILJIEKCHOM T/IOCKOCTH.
5. 3a7laHO KOMIUIEKCHOE [eMCTBYyIOIljee 3HaueHWe Toka I =10-10j A, 3amucaTb
BbIpa)keHue [I/isl er0 MTHOBEHHOTO 3HaYeHMUsl.

Tema 55. Uucnoeie psgbl. CXoAUMOCTh M cymMMa psiia. Heobxoaumoe ycioBue
CXOAUMOCTH. 3HAKOTOCTOSIHHBIE psifibl. [Ipu3Haku cpaBHeHus. [IpusHaku [lanambepa,
KopHeBou Koiu, nHterpaibHbiv Koru.

1. VccnenoBaTh CXOAUMOCTh psifia S [ ]

+o.+
2. ccnenoBaTh CXOAUMOCTD psifia Zl 2,, +n 3611 ST

3. UccnenoBath CXOJUMOCTD pﬂ,qa WCII0/Tb3Ysl MPU3HAKU CXOJUMOCTU:

< 1 n+2
a) ,12:'1\/;13+1 0) Z\/n +1 B) Z'(n+1) (2-n+1)
4. ViccnenoBaTh CXOAUMOCTD psifia, IPUMeHsisd npy3Hak [’ AJIaM6epa'
22 23 ¢ 2" & 2" 32 3 3 3"
2+ —+—+—+_,+—+ = ; —+—+—+ . +—+... = —
a) 3 4 T T ) 3y n! 2_1 '

5. I/ICCJ'IE,E[OBaTb CXOUMOCTb psAZia, IPUMeHSIs TTpu3HaK Korm:

a) f( ; 0) i;lnip PER.

n

2n+3

Tema 56. 3Hakouepegywomuyecs psigbl. [IpusHak JleliOHuila. AOCOMIOTHas U
yCJIOBHasi CXOJUMOCTb. DyHKI[MOHa/MbHBIe psAgbl. O6/acTh CXOAMMOCTH, METO/bI ee
oripe/iesieHUsI.

1 n-1
1. ccnepoBath CXOAUMOCTS psifja Z %

n =1

2. ViccnepoBath Ha aOCO/MIOTHYIO M YCJIOBHYIO CXOAUMOCTh PSI:

( 1)n -1 ( 1)n+1
a) ,12_1 6)Z(n+1)3
3. I/ICCJ'IE,E[OBaTb Ha abCO/TIOTHYIO U YCJIOBHYIO CXOAUMOCTD DS/
1 1 cosztn sina sinZ2a sin3a sinna
a)-l+—- —+..+ +...; 0) + + ot —
2 3 n 1 4 9 n
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Tema 57. CrereHHble psifibl. IHTepBan v 06/1aCTh CXOJUMOCTU CTETIEHHBIX PSIZIOB.

1. Haiitu paguyc CX0AUMOCTH psifia Son! x",

2. Haiitut 0671aCTh CXO,[[I/IMOCTI/I CTeneHHoro pana:

oo(x )1 -
a);;z} n:On" ),12:'02”’
2 (x+1)
r)ZZH, mg Q) S

Tema 58. Psig Telinopa u MaknopeHa. Pa3noxenue (QyHKIUI1 B CTerleHHbIe PsiJIbI.
[TpuMeHeHUsT CTeTIeHHBIX PSAZIOB B IPUO/IMKEHHBIX BHIUMC/IEHUSX.

1. dyHKUMIO f(x) = pa3noXUTh B psij, MakaopeHa.

2. Berurcuth In1.2 ¢ TouHocteio 6 =0,001,

3. Bururcuts 3/68 ¢ TounocThio 70 0,01.

2
4. Pa3noxuTh B psif| MO CTerneHssM X QyHKLHUO f (x)zx%in%.

5. Beruucauth TpUOIMKEHHO sinl8°, OrpaHWUMBAsCh MEPBBIMU JBYMs UjeHAMHU
psiza MaknopeHa /it QYHKLMU Sin X, ¥ OLIeHUTh MOJIyUYUBIIYIOCS TIPA 3TOM MOTPELIHOCTb.

Tema 59. Pgaapl @ypbe [/151 YeTHBIX, HEUETHBIX (PYHKLMM, /11 (DYHKLUM C IEPUOJOM
21. TlpumMeHeHre TPUTOHOMETPHUUECKUM PsiZIoB Pyphe B NMPUOIMKEHHBIX BEIUMC/IEHUSIX.
1. Pasjnoxutrh mnepuoAvueckyro C nepuogoM T = 2m  (yHKUMIO

(X)_ 0 npu -1 <x<0,
i wu 0 <x<s, BPAN ®ypoe. [TocTpouTs rpaduku GyHKLIMHU f(X) U CyMMBI psizia
S(x).

2. Paznoxuts B psg @ypee mepuoguueckyro ¢ riepuogom T = 4 pyskiuio f G)=x,
-2 =x =2,

3. Paznoxuts B psig Pypre nepruoguueckyro GyHKLIUIO f(x) =x° ¢ mepuogom T = 27
Ha oTpe3Ke [-rt;m].

4. Pa3yioxuTh JaHHY0 (QYHKLUIO B psif Dyphe:

- 2 = x

rex> ={1°, L2227 Bunrepsarne (-2, 2).

Tema 60. Pa3nokeHue Hemepuoaudeckux ¢yHKuM B psa Pypwe. [loHSATHA O
npeobpa3oBaHuy U UHTerpasne dypobe.

1. Pa3noxuts GyHKIMIO f(x) =x° B psig Pypwe B unrepsase (0, 1) B psif, CUHYCOB.

2. Pa3noxurtb ,anHy}o dbyHKLMto B psij Dypoe:

F :{z- x i ws2 = = IO CI/IHycaM Ha uHTepBase [0, 71,
3. Paznoxuts QyHKIMIO f(x) =x* B psig @ypbe B untepsase (0, 1) B psifi CUHYCOB.
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IIpakTHueckue padoThl (UeTBEPTHIM CEMeCTp)

Tema 61: CnyuaiiHbie coObiTHS. Asrebpa coObiTHit YacToTa COOBITHSI.

1. YCTpPOWCTBO COCTOUT M3 MATH 3/IEMEHTOB, U3 KOTOPBIX ABa W3HOLIEHbI. [Ipu
BK/IFOUEHWM yCTPOMCTBA BKJIIOUAIOTCS CAyuyaliHBIM oOpa3oM [iBa 3jieMeHTa. Hauitu
BEPOSITHOCTb TOT'0, UTO BK/IFOUEHHBIMU OKa)KyTCsI HEU3HOIIIEHHbIE 3/IEMEHTHI.

2. B «cekpeTHOM» 3aMKe Ha o0O0Ileli OCH UeThbIpe [UCKa, KaXKIbIH M3 KOTOPBIX
pasfle/leH Ha TMSATb CEKTOPOB, Ha KOTOPBIX HalWCaHbl pa3/duyHble L[UQPBL. 3aMOK
OTKPBIBaeTCs TOJBKO B TOM Cjyuyae, eC/M JUCKW YCTaHOBJIEHbI TakK, 4TO I[M(Pbl HA HUX
COCTaBJIAIOT OMNpejieJIeHHOe YeThIpeX3HayHOoe 4uc/io. HalTh BEepOATHOCTb TOTO, UTO TPHU
TIPOM3BO/IbHOM YCTaHOBKE AMCKOB 3aMOK Oy/leT OTKPBIT.

3. [Ipu ucnbITaHUM TIAPTUM MPUOOPOB OTHOCHUTEJIbHAsI YacTOTa TOAHBIX TTPUOOPOB
oka3asach paBHo 0,9. HaliTu urcio rogHbix IpubopoOB, eciv Bcero 6b110 rpoepeHo 200
TIprOOpOB.

4. B kopobke HaxoguTcs 10 1mapoB. 3 U3 HUX KpacHble, 2 — 3ejieHble, OCTaTbHbIE
Oesbie. HaliTi BepOSITHOCTH TOTO, UTO BBIHYTBIM Hayraj Iap OyzeT KpacHbIM, 3e/leHbIM
Wy OesTbIM.

5. B norepee u3 1000 6uneroB umerorcsi 200 BBIMTPBIMIHBIX. BHIHUMAIOT Hayraf
o/ivH 6unet. YeMy paBHa BePOSITHOCTb TOTO, UTO 3TOT OU/IET BHIUTPBIIIHbBIN?

6. B maptuu u3 18 geraneit Haxozarcs 4 OpakoBaHHBIX. Hayrajg BeIOMparoT 5
netaneil. HaliTi BeposITHOCTb TOTO, UTO W3 3TUX 5 JieTasiell jBe OKa)KyTcsl OpakOoBaHHBIMHU.

7. Ha dakynbTeTe n3yuaercs 16 npegMeroB. Ha moHee/IbHUK HY)KHO B paclvicaHue
nocTaBuTh 3 rpeameTa. CKOMBKUMU CITOCOOaMHM MOYKHO 3TO CZieJlaTh?

8. N3 15 00bekToB HyXHO 0TOOpath 10 00BbekToB. CKOJBLKMMH CIIocob6aMu 3TO
MO>KHO C/ieJiaThb?

9. CKOJBKAMH CIOCOOaMM MOXXHO COCTaBUTBH 030D U3 TpeX COiJaT U OFHOTO
oduiiepa, ecmu umeetcst 80 congaT u 3 oduiepa?

10. B uuTansHOM 3asie nMeeTcsi 6 yueOHUKOB TI0 TEOPHH BEPOSITHOCTEH, U3 KOTOPBIX
3 B meperiiete. brubmoTekaph Hayauy B3sul 2 yueOHMKA. HailTy BepOATHOCTH TOTO, UTO
o0a yueOHMKa OKaXXyTCsI B TieperiieTe.

Tema 62: Kiaccuueckoe, CTaTUCTHUYECKOe  OIpefeieHUus]  BepOSTHOCTH.
I'eomeTprueckass BepoATHOCTb. AKCUOMbI BePOSAITHOCTH.

1. B curHanu3aTop MOCTYNatoT CUrHa/bl OT ABYX YCTPOMCTB, MPUUEM TOCTYTIIeHHe
KKJOT0 W3 CHUTHAJIOB pPaBHOBO3MOKHO B /1000 MOMEHT TIPOMEKYTKa BpeMeHH
OATE/NbHOCTBIO T. MOMEHTBI TIOCTYIUVIEHWSI CUTHA/JIOB HEe3aBUCHMMbI OJWH OT JpYyroro.
CurHanmu3aTop cpabaTbIBaeT, eC/id pa3HOCTb MEXKIy MOMEHTaMH ITOCTYIIEHHS CUTHAJIOB
MeHbIle t (t < T). HaliTi BepOsSITHOCTb TOTO, UTO CUTHa/M3aTop cpabaThiBaeT 3a Bpems T,
eC/Iv KaKJj0e U3 YCTPOUCTB TMOLIET M0 OJHOMY CUTHAIY.

2. [IBa CTyzeHTa yC/I0BUIUCH BCTPETUTHCS B OIpe/ie/IeHHOM mecTe Mexzay 12 u 13

YdaCaMM [OHA. HPI/ILHE,Z[H_[I/Iﬁ MepBbIM, >X/[1eT BTOPOro B TeueHHEe % Yaca, I1ocjie yero

yxoaut. HalTu BepOATHOCTb TOrO, YTO BCTpPeYa COCTOUTCS, €CU KaKAbId CTYZEeHT
Hay/lauy BbIOMpaeT MOMEHT CBOETO Tpuxo/ia (B MpoMeKyTKe oT 12 mo 13 uacos).

3. BpoiiieHsl fiBe UrpasibHbie KOCTH. PaccMoTpyM criefytoriye COObITHS:

A= {Ha 06erx KOCTSIX BBIIa/I paBHbIe OUKH };

B= {Ha nepBOM KOCTH BbINa/M OUKU: 1, 2 umm 3};
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C = {Ha nepBoI KOCTH BbITanu OUku: 4, 5 U 6}.

OmnpeevTh SB/SIOTCS T COBMECTHBIMU 1 3aBUCUMBIMU TIOTIapHO coObITUst A U B,
BuC.

4. B 5/IeKTpUUeCKyX Lierb [0C/Ie[0BaTeJibHO BKJ/IFOUEHbl TPU 3JIeMEHTa,
paboTaroiiyie He3aBUCUMO OJIMH OT APYroro. BeposiTHOCTH OTKa30B TE€PBOT0, BTOPOTO U
TPETBEr0 3/IEMEHTOB COOTBeTCTBeHHO paBHel: p, =0,1; p, =0,15 p, =0,2. Haiitu
BEPOSATHOCTH TOTO, UTO TOKA B IIeNU He Oy7erT.

5. B ¢upme 600 pabotHMKOB, 420 U3 HUX UMeEIOT BhiCillee obpa3oBaHue, a 340 -
cpefHee crieliasibHOe obpa3oBaHue, 286 COTPYJHHKOB MMEIOT U BBICIIee U CpejiHee
crieliiasbHOe obpa3oBaHue. UeMy paBHa BepOSITHOCTb TOTO, UTO C/IyuyaliHO BbIOpaHHBIN
pabOTHUK MMeeT WM CpeJHee Criel[dajibHOe, WM BbiCilee oOpa3oBaHWe, WU U TO U
pyroe?

6. dOUHAHCOBBIM AaHANWTUK TMpeJriojaraeT, 4ro, ecjid HopMa (CTaBKa) MpOLIEHTa
yTa/ieT 3a OTpe/ie/IeHHBIN TTePU0/], TO BEPOATHOCTb TOTO, UTO PHIHOK aKIWii Oy1eT pacTy B
5TO >Ke Bpems, paBHa (,60. AHa/TUTHK Tak)Ke CUATAeT, YTO HOpPMa IPOLIeHTa MOJKeT yIiacThb
3a 9TOT Xe mepuos c BeposTHOCTBIO 0,50. Vcronb3ys mnojiydeHHYH0 HUHGOPMaLHIO,
OTpe/ie/TuTe BEPOSITHOCTb TOTO, UTO B TeueHHe O0CY)KI1aeMOro Tepuofia PhIHOK aKI[UAi
Oyzer pacTtu, a HOpMa IpoILieHTa Ta/laTh?

7. [11s1 KOMITAaHWM, 3aHUMAIOILEeNCsT CTPOUTE/IbCTBOM TEPMHUHAJIOB [i/isl a9POMOPTOB,
BEPOSTHOCTb TIOJyYUTh KOHTPAKT B CcTpaHe A, paBHa 0,8, BepOSITHOCTb BBIUTPATh €ro B
cTpaHe B, paBHa 0,3. BeposSTHOCTb TOTO, UTO KOHTPAKThI OYAYT 3aK/ItOUeHbI U B CTPaHe A,
U B crpaHe B, paBHa 0,24. Uemy paBHa BepOSITHOCTb TOTO, YTO KOMIIAQHHUS TIOJIYUUT
KOHTPAKT XOTs1 Obl B O/THOU CTpaHe?

8. I'oToBACk K 3aueTy, cTyAeHT Belyuna 20 u3 30 BonpocoB nporpaMmel. a) Kakosa
BEPOSATHOCTb TOTO, UTO CTYAEHT CAACT 3aueT, eC/ AJis 3TOr0 HeobXoUMO OTBETUTh Ha 2
CJIydaiiHO BhIOpaHHBIX Bomipoca? KakoBa BepOSITHOCTB, UTO OH He C/lacT 3a4eT?

Tema 63: TeopeMbl C/OKeHUS W YMHOXEHHUS BepOSITHOCTEWU. Y CJIOBHBIE
BepoSTHOCTU. PopMyria MOIHOU BeposiTHOCTH. DopmyJiel barieca.

1. Y3 nonHOM KoJiozbl KapT (52 IIT.) OZHOBPEMEHHO BBIHMMAIOT YEThbIpe KAapThl.
HaiiTy BEpOSITHOCTb TOTO, UTO CPeAU ITUX UeThIpeX KapT OyzeT XoTs Obl ofjHa OyOHOBas
VI O/IHA YepBOHHAs KapTa.

2. B OapabaHe peBo/sibBepa HaxoZsTcsi 4 TMaTpoHa W3 IIeCTU B TMPOM3BOJHLHOM
nopsifke. bapabaH pacKpyurBaroT, IMOC/ie Uero Ha)KMMaroT Ha CITyCKOBOW KDIOUOK [iBa
pa3a. HaliTu BeposiTHOCTH XOTsi ObI OJJHOTO BBICTpEJia, IBYX BLICTPEJIOB, ABYX OCEUeK.

3. [IBa cTpesika CTpeJiAIOT [0 MUIIEeHU. BepoATHOCTh MONaZaHus B MUILIEHb [IPU
OZHOM BBICTpesne ns TepBoro crpenka paBHa 0,7, a gma Broporo — 0,8. Haurtu
BEPOSITHOCTb TOT0, YTO MPU OJHOM 3a/ille B MULLEHb T0MNa/jaeT TOIbKO OJWH U3 CTPE/IKOB.

4. JlBa CTpesika CTpessoT M0 MUIeHU. BepoATHOCTh MorafaHus B MUILEHb IIPU
OJHOM BBICTpesie [ TepBoro crpenka paeHa 0,7, a gasa Broporo — 0,8. Hautu
BEepPOSITHOCTb TOI'0, YTO IPU OHOM 3a/ille B MULLIEHb I10I1aZjaeT TO/IbKO OJUH U3 CTPEeJIKOB.

5. BepoATHOCTb TOrO, UTO B35Tasi Hayraj JeTajb U3 HEKOTOPOM MapTHU JeTasiey,
Oyzet 6pakoBaHHOU paBHa 0,2. HaiiTh BepoSTHOCTb TOTO, UTO W3 TPeX B3STHIX JleTayei 2
OKa)KeTcsi He OpaKOBaHHBIMHU.

6. BepoaTHOCTH TOrO, UTO HY)KHasl [jeTa/lb HaXOAUTCS B [epBOM, BTOPOM, TPETbeM
WM YeTBEePTOM SIUKe, COOTBeTCTBeHHO paBHbI 0,6, 0,7, 0,8, 0,9. HaillTu BeposiTHOCTU
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TOTO, UTO 3Ta /eTalb HAXOAUTCS: a) He Oosiee, yeM B TpeXx sll[MKax; 0) He MeHee, ueM B
[IBYX fILLIUKAX.

7. BeposiTHOCTB TOTO, UTO K/MEeHT OaHKa He BepHET 3aeM B TIepro/i SKOHOMUUECKOTO
pocta, paBHa 0,04, a B mepuos skoHOMUUYeckoro kpusuca — 0,13. Ilpearosoxum, 4To
BEPOATHOCTb TOrO, UTO HAUHETCS Mepuoj 3KOHOMHUUYECKOro pocra, paBHa 0,65. Uemy
paBHa BEpPOSITHOCTb TOTO, UTO CJyuyallHO BBIOpDAHHBIM KIWMEHT OaHKa He BepHeT
TO/TyYeHHbIN KPeJIUT?

8. [Iza aBTOMaTa MPOM3BO/ISAT OJIMHAKOBBIE JIeTa/ld, KOTOpPhIe TIOCTYTAOT Ha 00U
KoHBeliep. [Ipon3BoiMTeIbHOCTD TIEPBOTO aBTOMAaTa B/iBoe OO0/bIlle TIPOU3BOAUTE/IEHOCTH
BTOpOro. [lepBbiii aBTOMAaT MPOM3BOAUT B cpeiHeM 60% [neTasield OTIMYHOTO KauecCTBa, a
BTOpOor — 84%. Haypauy B3sTasi C KOHBelepa JeTa/lb 0Ka3ajach OTJIMYHOIO KayecTBa.
Haiiti BepOSITHOCTB TOT0, YTO 3Ta JjeTaib IPOU3Be/ieHa MepPBbIM aBTOMATOM.

Tema 64: IlocnemoBaTeNbHOCTb HE3aBUCUMBIX MCIbITaHUKW bepHymm. dopmyna
bepnysnu. IIpegenbHble TeopeMbl B cxeme bepHyu.

1. BepoSTHOCTB TOT'0, UTO Pacxo/, 3JIeKTPOSHEPIryH B MPOAOJ/IKeHNe OHUX CYTOK He
MPEBLICUT yCTaHOBJEHHOM HOPMBbI, paBHa p = 0,75. HaliTh BepoOSATHOCTb TOr0, UTO B
O/voKaiiie 6 CyTOK pacxo/l 3/IeKTPOIHEPTHH B TeueHre 4 CyTOK He TIPEBBICUT HOPMBI.

2. JIBa paBHOCW/IbHBIX LIaXMaTHCTa UrPAKOT B 11axMaTbl. UTO BepOsITHEE BbIUTPATh:
[IBe TIapTUM W3 YeTbipeX WIW TPU TMAapTUU U3 1IeCcTU (HUYbM BO BHHUMaHUE He
TIPUHUMAIOTCS)?

3. HaiiTu BeposSITHOCTb TOTrO, uTO COObITHE A HacTynmuT poBHO 70 pa3 B 243
WCTIbITAaHUSIX, €C/IA BePOSITHOCTD TIOSIB/IEHHUSI 3TOTO COOBITHSI B KaXK/JOM HCITBITAaHWW paBHA
0,25.

4. BeposiTHOCTh TIOSIBIeHHsI COObITHSI B KakZioM U3 100 He3aBUCUMBIX MCIIBITaHUM
nocTositHHa ¥ paBHa P =0,8. HaliTu BepOSITHOCTh TOTO, UTO COOBITHE TTOSIBUTCSI:

a) He MeHee 75 pa3 u He OoJstee 90 pas3;

b) He meHee 75 pas3;

) He 6onee 74 pa3.

5. Ilo peny mpousBOAUTCA S5 BbICTPEOB. BeposATHOCTh MOMNajaHus [/ KaXkJoro
BbiCTpena paBHa 0,4. HallTu BepoSITHOCTh TOTO, UTO B LieJ/ib MOMa/IX He MeHee TpeX pas.

6. BeposITHOCTb TIOSIB/IEHHS TI0JIOXKUTE/IbHOTO pe3y/bTara B KaXKZOM U3 N OMNbITOB
paBHa 0,9. CKOJIbKO HY)KHO MPOM3BECTH OIbITOB, UTOOBI C BeposiTHOCThIO (0,98 MO>KHO
OBITI0 OXKKMIaTh, UTO He MeHee 150 OIMBITOB Ay T MOJIOKUTE/bHBIN pe3y/IbTarT.

7. HailTu BepoSITHOCTb TOTr0, UTO COObITHe A HacTynuT poBHO 70 pa3 B 243
WCTIBITAaHUSTX, €CJIA BePOSITHOCTD TIOSIB/IEHHSI 3TOTO COOBITHSI B KaXK/JOM HCITBITAHWY paBHA
0,25.

8. BepoaTtHoCTh poxkaeHus Manbuvka paBHa 0,51. HaWTh BepoATHOCTBH TOTO, UTO
cpeay 100 HOBOPOXXAEHHBIX OKaXkeTCs1 50 MaJIbUUKOB.

Tema 65: CnyuyaiiHble BenuuuHbl. POpPMBI 3aKOHa pacrpefie/ieHUs] JUCKPETHOM
CIyyaliHOW BeJIMUMHBI W HENpEepbIBHOM CAydyalHOW BeMu4WHbl. OCHOBHBIE UYKUCJ/IOBbIE
XapaKTepUCTUKW C/Iy4alHbIX BeJUUMH: MOJa, MeJuaHa, MaTeMaTU4YeCKoe OXXUJaHUe,
JIVCTIepCHsi, UX CBOUCTBA. HauabHbIe U 1jeHTpaTbHble MOMEHTHI BBICIIIMX MOPSIIKOB.

1. CnyuaiiHast BelMuMHA X IOJUMHEHA 3aKOHY PacIipe/ie/IeHus C TJIOTHOCThIO f(X),
rpuyemM
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0 npu x <0,
f(x) ={a =(3x- xz) npu 0 <x <3,
0 npu x> 0.

TpebyeTcs:

1) Haittu ko3 duryeHr a;

2) mocTpouTh TpaduK pacrpezieneHus mIoTHOCTH Y = (X);

3) HalTH BePOATHOCTD NOMNafaHus X B MpoMexyToK (1; 2).

2. [laHbl BepOSITHOCTH 3HAUeHWM C/yyaliHOM Be/JWuvHbl X : 3HaueHue 10 nmMeeT
BeposATHOCTh 0,3; 3HaueHue 2 — BepodaTHOCTH 0,4; 3HaueHue 8 — BepossTHOCTH 0,1;
3HaueHue 4 — BeposTHOCTH 0,2. [TocTpouTs psifi pacripeie/ieHus1 CTy4alHOW BeJTMUMHBI X .

3. YCTpOWCTBO COCTOMT W3 TpexX He3aBHUCUMMO pabOoTaloluX 3/eMeHTOB.
BeposaTHOCTE OTKasa KaXkAoro sjieMeHTa B OZHOM oribiTe paBHa 0,1. CocTraBUThH 3aKOH
pacripefie/ieHus1 YMc/ia OTKa3aBIIMX 3JIEMEHTOB B OZJHOM OTIbITe.

4. Tlocne oTBeTa CTyZeHTa Ha BOMPOCHI K3aMeHAL[MOHHOTO OwWieTa 3K3aMeHaTop
3a/laeT CTYZEeHTy [OIIOJIHUTe/bHble BoMpockl. IIpernofaBaTesb IpekpaiiaeT 3aZaBaTth
JIOTIOJTHUTE/TbHbIE BOTIPOCHI, KaK TOJBKO CTYJeHT OOHapy>KWBaeT He3HaHHe 3a/laHHOTO
BOIpoOca. BeposTHOCTL TOTO, UTO CTY/IeHT OTBETUT Ha JIF000M 3a/laHHbBIN 10TIO/THUTETbHBINA
BOMpoOC, paBHa 0,9. Tpebyercs:

a) COCTaBUTh 3aKOH pacrpejie/ieHus1 CIy4yallHOM JAWCKPETHOW BeJMYMHbI X — uuc/ia
JIOTIOJIHUTEJIbHBIX BOIIPOCOB, KOTOPbIE TperojaBaresib 3a/jacT CTyAeHTY;

0) HallTu HauBeposiTHellllee 4YKUCIO0 Ko 3aZl@HHBIX CTY[E€HTY JOTOJIHATEeIbHbBIX
BOIIPOCOB.

5. YcrpoiictBo coctout u3 1000 31emeHTOB, pabOTaOIMX HE3aBUCUMO OJUH OT
apyroro. BeposiTHOCTh OTKa3za /oboro ssemeHTa B TeueHue BpemeHW T paBHa 0,002.
Haiiti BepOSITHOCTB TOT0, UTO 3a BpeMsi T OTKaXKyT POBHO TPH 3JIeMEHTa.

6. HaliTu maTemaTHMyeckoe OXXHZJaHWE C/IydyaliHOM BeMYMHBI X, 3Has 3aKoH ee
pacnpegeneHus

X -1 0 1 2 3
p 0,2 0,1 0,25 0,15 0,3

7. Halijem maTemaThueckoe OKHJIaHUE C/TyuyaliHbIX BeTMUWH X U Y, 3Has 3aKOHbI
WX pacripe/iesieHus

1)
X -8 -4 -1 1 3 7
) 1 1 1 1 T 1
12 6 4 6 12 4
2)
Y -2 -1 0 1 2 3
; 1 1 1 1 0 1
6 6 12 3 4
8. InckpeTHas cnyyanHas BeMYUHA pacrnpefesieHa no 3aKOoHy:
X -1 0 1 2
p 0,2 0,1 0,3 0,4
Haiitu D(X),

Tema 66: buHomuanbHOe  pacnpepeneHve. Pacripegenenue  Ilyaccona.
Pacripegenenne Dpsanra. [Toka3aTesibHOe pacripesiesieHe. PaBHOMepHOe pacripe/ie/ieHue.
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HopmanbHoe pacmipefiesieHde. 3aKOH OOJIBIIIMX UWCeNT: HEpaBeHCTBO U Teopema
YeOniitieBa, TeopeMbl bepHyuiu u JIsryHoBa. LleHTpanbHas npefiesibHasi Teopema.

1. HaWtn maTeMaTuueckoe OXUJAHWE [JUCKPETHOW C/IydYalHOW BeIUYuHBI X,
3a/laHHOM 3aKOHOM pacrpe/ie/IeHusl:

a) | X | 4] 6 (10 6) | X |0,21]0,54 0,61

P 10,2/0,3][0,5 P|01]05]04

2. Haith [pucriepcuto U CpeJHEKBa/paTUUYECKOe OTKJIOHEHHWEe [UCKDPeTHOM
C/Ty4aliHOM BeJIMUMHBI X, 3a[JlaHHOM 3aKOHOM pacIipe/ie/IeHUs:

a) | X |43][5,1]10,6 6) | X | 131 | 140 | 160 | 180
P 10,2(0,3] 0,5 P 10,005)0,10]0,25] 0,60

3. HaTu gucnepcuio AUCKPETHOW C/ly4alHOW BenuyuHbl X, pacnpefesieHHon Mo
3aKoHY lNlyaccoHa:

X 0 1 K
Ple? Ae™1! | A2-e™21 | ... | Ake™/k!

4. B oCBeTUTe/IbHYIO CeThb IapasulesibHO BKJOUeHO 20 yiamn. BeposiTHOCTBH TOTO,
yTo 3a Bpems T jnamra Oy/eT BKItoueHa, paBHa 0,8. [Tonb3ysick HepaBeHCTBOM UeOkblIiieRa,
OLIeHUTh BEPOSITHOCTb TOr0, YTO abCO/MIOTHas BeJMUYMHA PA3HOCTH MEXIy UUCIOM
BK/IFOUEHHBIX JIaMI U CPeJHHMM YUCIOM (MaTeMaTUUeCKUM OKHJaHWeM) BK/IFOUeHHbBIX
JlamrI 3a BpeMs T OKakeTCs:

a) MeHbllIe TpeXx; 0) He MeHblliIe Tpex.

5. CimyualiHas BeMuMHa X 3afilaHa (QyHKLMeN pacripe/ie/leHus:

<>_ R Ew < —

— Cc = > — = e~ e Sl xxeEa — L — > —

= TR ET S — o
= = = "

HaliTi BeposITHOCTH TOTO, UTO B pe3yJ/ibTaTe MCHbITaHWS BenuuvHa X TMpUMeT
3HaueHue, 3aKarueHHoe B uHtepsae (0, 1/3).

6. CnyuvaiiHas BenuurMHa X 3a/laHa Ha Bceld ocu Ox dyHKUMeN pacrpeeneHust
F(x)=1/2+(arctgx)/m. HaiT BepOATHOCTh TOTO, YTO B pe3yJIbTaTe UCIbITaHUS BeTMUrHa X
NpyUMeT 3HaueHue, 3aKatoueHHoe B uaTepase (0,1).

7. @yHKUMS pacrpejie/ieHUs HEMpepbIBHOU C/IyyalHOM BeauuuHbl X (BpemMeHH!
Ge30TKa3sHOR pabOTEI HEKOTOPOro ycTpoictBa) paBHa F(x) = 1 — e* " (x > 0). Haiitu
BEPOSITHOCTh 0€30TKa3HOM paboThl yCTPOICTBa 3a BpeMs x > T.

8. ,D,VICerTHaFl Cﬂy‘-IthHaﬂ BeJ/IN4YNHa 3aaHa 3aKOHOM pacripeaeneHuns
X! 3141710
P|0,2{0,1]0,4]0,3
Halitu dyHKLMIO pacripefiesieHUs: U IOCTPOUTD ee rPaduK.

Tema 67: MaremaTtuueckasi CTaTUCTHKa. ['eHepanbHasi COBOKYIHOCTb. BbiOopKa.
Criocobnl oTOOpa, obecrieunBaroIIe perpe3eHTaTUBHOCTh BBIOOPKU. CTaTHCTHUECKHH
pan. Owmnvpuueckoe pacnpepenenve. [lomuron. I'mcrorpamma. CpeznHee 3HaueHue,
pa3bpoc.

1. Cpok cnyx0bI 111ecTepeH KOpoOOK mepeziau 3aBUCUT OT CJIeAYIOLIUMX (PaKTOPOB:
yCTaJOCTU MaTepyasa B OCHOBaHMM 3y0a, KOHTAKTHBIX HArpsDKeHUW U >KeCTKOCTU
KOHCTPYKL[MU. BepoSITHOCTb OTKa3a KaKZoro (pakTopa B OJJHOM UCITLITAHUU He 3aBUCUT OT
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B/IMSIHUSL OCTa/bHbIX (PakTOpoB M paBHa 0,1. CocTaBUTH 3aKOH pacrpejeseHUs urc/ia
OTKa3aBIIMX (PAKTOPOB B OJHOM HCIbITAaHUM. BBIUMCIUTL MaTeMaThuecKoe OKuZaHUe,
[JVCTIEPCHI0 U CpeJlHee KBaJpaTUYecKoe OTKJIOHEHWe CIyYalHOW BeIWYuHbI X — 4uuciia
0TKa30B (haKTOpPOB.

2. B Mara3suHe 0b1J10 TIpOZIAHO 3a ZieHb 40 KOCTIOMOB. VIMeeTcst BapUalliOHHBIN Psif
CTyuyaliHOW BeJIMUMHBI X- pa3Mepa KoCTioMa.
Xi 46 48 50 52 54 56
n; 2 5 9 13 8 3

[ToCcTpOUTH MOJIUTOH OTHOCUTENIBHBIX YaCTOT.

3. Crago kopoB B 1000 ronoB o6cienyeTcsi Ha >KUPHOCTb MoJioKa. [lis
oOcnemoBaHus CiydaiHbIM oOpa3oMm orobpaHo 50 kKopoB.  OOGbeM TreHepasibHOU

coBokymnHoctu N =1000. O6nem BriGopku n=>50.
Mpy 5TOM NONYYEHO CTAaTUCTUYECKOE pacnpeneneHme:

X; 0,
0 3,5|3,6(3,7(38[39(4 (414,243
JKUPHOCTH
n 2 |3 |7 |8 |9 |11|5 |3 |2
CoctaBuTh  psifi  pacripefie/leHUsi  OTHOCUTE/IbHBbIX  4YaCTOTW;.  3anucaThb

CTATUCTUYECKYIO (QYHKLMIO pacrpezenedus F(x).

Tema 68: /IBymMepHbIe CiydaiHble BeJTMUMHBI. Y CJIOBHSI HE3aBUCUMOCTH CJTyUYaUHbBIX
Be/IMurH. HopMasibHBIM 3aKOH pacripefiesieHus Ha TJI0CKOCTH . HopmarnbHast Koppersitus.

1. [uckpeTHble He3aBUCHMble C/yuyadiHble BenMuuMHbl X W Y  3ajaHbl
pacnpeneneHnsamu:

X1 |3 Y|2 |4
P|0,3]0,7 P 10,604
Haitu pacripesiesieHue c/iy4aliHOW BenuuuHbl Z = X +Y.

2. HeszaBucumble ciyyaiiHble BequuuMHbl X W Y  3a#aHbl  TUIOTHOCTSMM

Ul <

X
pacripesie/leHuii: f, (x) :% e 3, (0<x<+w) 1 fo(y) :% e
3. HalTu KOMITO3ULIMIO 3THX 3aKOHOB, T.e. TUIOTHOCTh pacripefiesieHusl C/lydaliHOu
BeJIMUMHBI Z=X+Y.
4. 3amaHa TJIOTHOCTb COBMECTHOTO pacripefiesieHus HelpepbIBHOM [IBYMEpHOU
cnyuyariHou BeninunHbI (X, Y):

-y e~ X YP
£ (x. 3D z{: x -y -e 5 npu x =0, y =0,

, (0<x<+)

nmpH X < Oy y < O.

HatiTu: a) MaTemMaTuueckre oXKu/jaHust; 0) AUCIiepcry cocTaBsiromx X u Y.

Tema 69: DOsieMeHTbl TeOopyUU KOPpE/SILIUU:  KOPPEJSILUOHHBIM ~ MOMEHT,
K03 QULIMeHT Koppensiiuu, perpeccus. KoppesisiMoHHOe OTHOLIEHKE.
1. HaliTi ypaBHeHHe perpecCru y Ha X U OLIeHUTb TeCHOTY KOPPEeJSILIMOHHOM CBSA3U
[JIsl CTy4aliHbIX BeJIWUMH, TIPUBE/IEHHBIX B Tab/uile:

X
Sy | 160 | 165 | 170 | 175 | 180 | 185 | n,

60 5 1 - - - - 6
65 - 6 2 - - - 8
75 - - 5) 40 5 - 50
80 - - 2 8 7 - 17
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90

4

7

19

n

X

52

19

n =100

2. [lokasatb, uTo ecid X U Y CBsI3aHbl JIMHEWHOM 3aBUCUMOCTBIO Y = a-X + b, TO
abcostoTHast BesiMurHa Ko3¢dulieHTa Koppessiliud paBHa eIMHULIE.
3. [laHa KoppensiroHHasi Tabauiia:
Y X =
5) 10 15 20 n, Xy

10 2 — — — 2 5
20 S 4 1 — 10 8
30 3 8 6 3 20 12,25
40 — 3 6 6 15 16
50 — — 2 1 3 16,67
n, 10 15 15 10 n =50
Y, 21 29,33 36 38

HatiiTi a); 0) BIOOpOUHBIE YpaBHEHMS TMIPSIMBIX PETPECCHH; B) 7 U .
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KpuTepum u 1kana oLeHUBAHUSA 10 OLIeHOYHOMY CPe/ICTBY

npaKkTHYecKas padora

IIIkana
OLleHMBaHHUA

Kpurepuii orjeHUBaHus

OTJ/IMYHO

(5)

CTyJeHT npaBU/IbHO BBITIOJHWU 3a/aHue. [1okas3an OoT/MuHbIe BiajleHus] HaBbIKaMU
NIpUMEHEeHHs1 TOMy4YeHHbIX 3HAHWM M YMEHWM TpU pelleHUHd NpogecCUOHaIbHbIX
337lady B paMKax yCBOeHHOro yuebHoro wmarepuana. OTBeTWn1 Ha Bce
JOTIOMTHUTE/IbHbIE BOMPOCHI Ha 3allUTe.

XOpOILO

(4)

CTyZeHT BBINIOJHWI 33/laHle C HeOobIIMMU HeTouHOCTsMU. [Tokaszan xopoimve
B/Ia/|leHUs] HaBblKaM{ TPUMeEHEHUs MOJIyYeHHbIX 3HaHUM U YMEeHWM IIpU pelleHUud
npodeCCHOHABHBIX 3a/1a4 B paMKaX YCBOEHHOTO yueOHOro Marepuana. OTBeTHI Ha
00JIBILIMHCTBO JONOHUTE/IbHBIX BOIIPOCOB Ha 3allluTe.

yJ,0B/I€TBOPH-
TeJIbHO

3)

CTyJeHT BBINOJHWI 33flaHMe C CYLeCTBeHHbIMU HeTOYHOCTSMU. I[lokasan
y[IOBJIETBOPUTE/IbHOE BraJleHHue HaBblKaMH IPUMEHEHUs I0JyYeHHbIX 3HaHUW U
YMEeHHIA TIpH pellleHrnH MpogeCCHOHATBHBIX 3a/lau B paMKaX YCBOEHHOr0 y4eOHOTOo
Marepuana. IIpy oTBeTax Ha /IONOJIHUTe/bHbIE BOMPOCHI Ha 3aluTe ObLIO
JOIYIIIeHO MHOT'O HETOYHOCTEH.

HeY/I0BIIeTBOPU-
TeJIbHO

)

[Tpu BLINOTHEHUU 3a[j@HUsI CTY/IeHT MPO/IeMOHCTPUPOBAs HeJJOCTaTOUHbI YPOBEHb
B/laZieHUsl YMEHUsSIMU Y HaBbIKAMU TIPDU pellleHWH TpodeccUOoHaNbHbIX 3aJjau B
paMKaxX yCBOEHHOro yuyeOHOro MaTepuasa. [IpyM oOTBeTax Ha /IOTOJHUTE/bHBIE
BOTPOCHI Ha 3a1uTe ObIIO AOMYIEHO MHOKECTBO HETOUHOCTEH.
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NuauBUAyaibHbIe 3a/jaHKs (MepBbIM ceMecTp)

Tema 1. MaTpuLibl U Oripesie/UuTe

3azanue 1. Haiitu 3HaueHne muorouneHa f(J)=2x"+3x- 2 o1 MaTpuup! A=
3 -2 2

2 -1 2|
2 -2 3
1 2 -3
3amanue 2. Beruncmte ornpefenuress 3-1o ropsijka: (4 6 5
2 -1 1
2 4 -1 2
-1 2 3 1
3asanue 3. BeIUMCIUTD ONPE/IeNIUTE b BBICIIETO TIOPSAAKA: | 5 & ;4
1 2 0 3
3azanue 4. [IpyBecTy MaTpuLly K CTYIIeHUaTOMY BUJY Y BBIYMC/IUTD PAHT MaTPULbI:
1 2 3 -2
2 -1 -2 -3
A=
3 2 -1 2
2 -3 2 1
3 1 (15 1
5. Pemuth MaTpyUyHOe ypaBHeHNe: [ 9 2] X —[_ 9 2]

Tema 2. CucTeMbI TMHEVHBIX YPaBHEHUH

3apanue 1. [IpoBepyUTH COBMECTHOCTb CUCTEMbI YPaBHEHUM U B CJlydae
COBMECTHOCTHU PELIUTh ee:

a) o ¢opmysam Kpamepa;

0) c ToMoII[bI0 00paTHOM MaTPUI(El (MAaTPUUHBEIM METO/IOM);

B) MeTozioM ['aycca.

2x; + X, +3x3 =7, 3x; - Xy + X3 =12,
1) {2x; +3x; +x3 =1, X, +2x, +4x5 =6,
3x; +2x, + X3 =6. 5x; + X, +2x3 =3.
3amanue 2. PelliuTh OHOPO/HYIO CUCTEMY JIMHEMHBIX anrebpanueckux ypaBHEHU:
5x; - 3x, +4x5 =0, 5x; - 6x, +4x5 =0,
1) §3x; +2x; - x3 =0, 2) § 3% - 3x; +x3 =0,
8x; - X, +3x3 =0. 2x; - 3x, +3x3 =0.

Tema 3. BekTopHas anreopa.

3aganve 1. Haiitu (5a +3b) (2a- b), ecnu |a|=2,|b|=3,a lb.

3aganue 2. OnpefenuTb yroa MexXAy BeKTOpaMu a =i +2j +3k U b =6i +4j- 2k ,

3amanue 3. HailTu BeKTOpHOe MPOU3Be/ieHre BEKTOPOB a =2i +3j +5k U b =i +2j +k

3aganuve 4. BeluMciuTh momMja[b rapasiie/iorpaMmma, MOCTPOEHHOI0 Ha BeKTOopax
a=6i +3j-2k u b =3i - 2j+6k ,

3amanve 5. BerumciuTh miollaAb rapasiiesiorpaMmma, MOCTPOEHHOTO Ha BeKTOpax
a+3b U 3a+b, ecnu a =b =1, Za,b =30°,

3amanve 6. HalTu cMmelllaHHOe TIPOM3BeJjeHUe BEeKTOPOB a =2i - j-k, b =i +3j- k,
c=i+j+4k,

3amanve 7. Iloka3aTb, UTO BEKTOpPbl a =2i +5j+7k, b=i+j-k, c=i+2j+2k
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KOMILJTaHapHBI.
3amanve 8. HaliTu BHYTpeHHHe yT/bl TpeyroibHUKa C BepumHamu A 7,2))
B(5,- 3,3), C(12,-1,-5).

3amanve 9. OrmpejenuTb, IPA KAaKOM 3HaueHUM ( BEKTOpbl a =i+2j+ak U

b =ai - 3j +2k TIeprieHAUKY/IIPHBIL.
3aganve 10. Bprumciuth paboTy, mpousBesieHHYH cuiaord F =(8,4,- 6) mpu

TiepeMeIIleHHH ee TOUKHM TMPUIOXKEeHHsI C Hauasa B KoHer] Bektopa S =(5,- 3,2),

Tema 4. AHasiuTUUeCKasi reOMeTpus.

3azanue 1. [TaHbl Tpy noc/iejoBaTe/IbHbIE BepILIMHBI Mapasienorpamma A(5;3),
B(2;1),C(3;-5). He Haxozst KOOpAWHATBI BepLIWHBI D, HAUTH:

1) ypaBHeHue cTopoHbI AD;

2) ypaBHeHHe BbICOTHI BK, OmnylilleHHOM 13 BepluuHbl B Ha cTopoHy AD;

3) anuHy BbICOTHI BK;

4) ypaBHeHHe AuaroHanu BD;

5) TaHreHC yrJia MeXxly AuaroHa/siMu TapasuiesiorpaMmma.

3anucaTh 0011I1e ypaBHeHUs HalIeHHBIX TIPSIMbIX. [IoCTpOUTDL uepTex.

3apanwue 2. aubl Touku A(2;-3;-2), B(-1;3;0), C(-2;0;1), D(4;-1;3). Hautu:

1) obmiee ypaBHeHHe 110cKocT ABC;

2) oblijee ypaBHeHUe IJIOCKOCTH, IPOXO/sllield uepe3 TOUKY D mapasiiesibHO
rockoctu ABC;

3) paccrosinue oT Touku D f0 miiockoctu ABC;

4) KaHOHUUYeCKue ypaBHeHuUs rpsiMon AD;

5) KaHOHWYeCKre ypaBHeHUs IPSIMOU, TTPOXO/LLer yepe3 TOUKY B napasiienibHO
nipsimout AD;

6) cuHycC yria Mexxay Tockocteio ABC u nipsimoit AD.

3asanue 3. YpaBHeHHe KPUBOH BTOPOTO TMOPsiKa 9x° - 4y? - 36x- 4y - 1 =0 MyTeM
BbI/le/IeHUsI TTI0JTHOTO KBaZjpaTa MPUBeCTU K KAHOHUUEeCKOMY BUZY. [I0oCTpOUTH KPUBYIO.

o 1
3amanuve 4. Kpusas 3a/1aHa B OJIIPHOU CHUCTeMe KOOpAWHAT ypaBHeHUeM P =57

TpebyeTcs:
1) HaliTH TOYKH, JieXKalljue Ha KpUBOM, /laBasi ¢ 3HaueHUs yepe3 TIPOMEXYTOK,

o T
paBHbIN —, HAUMHasA OT ¢ =0 no ¢ =27;

2) IOCTPOMUTE MOJIy4YeHHbIe TOUKH;

3) IOCTPOUTE KPUBYIO, COEIMHUB MOCTPOEHHbIE TOUKH (OT PYKU WX C IOMOLLbIO
JleKana);

4) COCTaBUTh ypaBHEHUE 3TOM KPHMBOM B MPSIMOYTOJIbHOM [IEKAPTOBOU CUCTEME
KOOp/IMHaT.

3aganue 5. [IocTpouTh Ha MJIOCKOCTH FreOMeTpHUUeCKoe MeCTO TOUeK, OTpeesisieMoe
HepaBeHCTBaMU

1<x<2
1){ =x= 2) 0=x=y9- (y+1)?>,

—xSySO;

NuauBuayanbHbIe 3ajaHuA (BTOPOH ceMecCTp)
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Tema 5: BBesieHMe B MaTeMaTHUeCKHUU aHa/TU3.

3aymanuve 1. BeruucauTh npesiesibl PyHKIUIA.
4 2x% +x-1
5 ; 0) im——;
X" +2 x>7 x% - 6x- 7

x-3-2. A/1- cos x? .

2
- X

a) lim

X— 0

B) lim ; r) lim———;
-7 x%-49 x=0 1- cosx
) 115},(1' cos5x) ctg*3x; e) limBx-5) .
x—3
3azanue 2. Tana gyskuus Y = [ (X) u gBa 3Hauenus aprymenTa X.
TpebyeTcs:

1)Havitu 3HaueHre (PYHKLIUY MPU CTPEMJIEHUU apTyMeHTa K KaXK[JOMy U3 JJaHHbIX
3HaUeHun X;

2) OnpenenuTh, ABASIETCS T (DYHKIMSI HEMPEePBIBHOW W/ Pa3pbIBHOM TPU JAaHHBIX
3HAUYeHUsAX X;

3) CoenaTh cXxeMaTUUeCKUM UepTEX B OKPECTHOCTH TOUEK X; U Xj.

X2

x-2

y = s X]_ :2, Xz :1.

3aganue 3. 111 KyCOUHO-3aaHHOM QyHKImu Y = o).
TpebyeTcs:

1) HaitTu TOukHM pa3pbiBa (PYHKLMH, €CJIA OHU CYLL[eCTBYIOT;
2) HaiiTu ckauok (yHKIIMM B Ka)K/I0M TOUKe pa3phbIBa;

3) Chenatb CXeMaTUYeCKUM YePTeX.

-x-1 ecau x <0,
y = (x+5)2, ecnu 0<x<3
1- x, eciu x >3.

Tema 6. IIpousBogHas u aAuddepeHia.
3apanuve 1. HaiTu npor3BoHbIE

1
1)y =3x> +¥/x - X—2+3, 2) y =sinx -arctg x,
3) y = COS X 4) v =3 1
) X - %/;s )y_ X2 +1,
5 1t 3x - tgx + 6 y—arccos2x-1
=—tg x- tgx+x =
)y 3 g g ’ ) \/g ’
1
7) y =(1+Insin x)?, 8) y —>lhx,
9) y =x arctg~/x, 10) y =e"",
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3ananue 2. Haitu _y:
dx

1) x* +arctg(e”) + y(x- 1) =0, 2) siny =x+3y

x =2t- t2,
3) 3
y=3t-t".
2
3aganue 3. Halitu d—{:
dx
y =XC0S2Xx
3apanue 4. Haiitu suddepenian GyHKLMM:
tgx
y =Iln—

3azanue 5. COCTaBUTh ypaBHeHUs KacaTe/bHOM ¥ HOPMa/u K JTMHUM Y =X° - x+1 B
TOUKe c abcupccon x =-1,

Tema 7. ViccrieoBaHue (yHKLIMMA.
3ajanue 1. Haiftu Haubosiblllee ¥ HauMeHblIIee 3HaueHre (YHKIIMU Ha OTpe3Ke:

y =x%e X +4/3; [- ;4]
3aganue 2. ViccienoBaTh GyHKLMIO U IOCTPOUTD ee Tpaduk:
x> +4
X
Tema 8. VIHTerpanbHOe ucurciaeHue QyHKIMYA OAHOU epeMeHHOM.

y:

3aganue 1: BbIUMC/IUTB UHTErpaslbl:

1
1) flVx- 2x” - -z dx; 2) [@- sin2x) cos2xdx;
sin x 3

3) [———dx; 4 X x2dx;

) f1+2cosx ) J27 xTdx

5) f(ex +1)de; 6) fe*sine”dx;

x+4

7) (sin? x +1)xdx; 08 dx;

) j(s fxg’ - 2x% +3x
9) fsin5x -cos8x dx; 10) f(ex - 3)2 dx.

3a,an1/1e 2: BblUMCIUMTE HECOOCTBEHHbIE HUHTETrpajibl WX YCTAHOBUTH HUX
PaCXO0OMOCTh!:

2 wdx *  xdx
Q) s 6
0v4- x 2 (x + )3
3aganve 3: BbIUMC/IUTS:
a) oAb (GUrypel, orpaHUYeHHON KpuBoii Y =INX u npameivu X =€ x =¢? u
y =0,

6) mIoLIaAL MOBEPXHOCTH, 06pa30BaHHON BpalleHueM BOKpYr ocu OX mapaGobl
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y2 =2x+1 ot X =1 i (o) X9 :7;

B) obbem Tesma, 06pa3oBaHHOro BpaileHueM BOKpyr ocu Oy durypsl,

o — 2
OrpaHUYE€HHOU JIMHUSAIMH Y =X H Y :\/;.

Tema 9. cj[)YHK]_[I/II/I HECKOJIBKHX IMepeMEHHDbIX.
3&,[[3HI/IE 1. Haiitu paVE€EHT U YDABHEHHA KacaTe/JbHOM IIJIOCKOCTU U HOPpMaJ/I1 K

rosepxocTu x> + 2y - 3z% +5x- 7z +18 =0, B Touke ML~ 1,2).
3aganve 2. Haiitu Haubosblilee U HauMeHblllee 3HaueHUs  (YHKLIUU
z=x>+ y2 - xy- 3x; B obnactu D, orpaHuyeHHOl 3ajjaHHBIMU "uHMAMEU: Y +2X =6,
y =0, x =0.
3aganuve 3. Haiitu nonseiv guddepeHuyan GQyHKUIAA Z =Xy %%
3amanue 4. HaillTu yacTHbIe MPOM3BO/iHbIE BTOPOI0 MOpsiiKa (yHKIUH:
a) z =In(3x* - 2y?); 6) z =arcsin(x - )
3ajanve 5. BpuuMOmMTe  3HaueHWe — MPOWM3BOJHOW — CJIOKHOW — (DyHKUMH
2
u=ulx,y) —arccos—, rge x=x®=1+Int, y=y()=-2¢""*" mpu t=t; =1 ¢
y
TOYHOCTBIO [I0 IBYX 3HAaKOB MOCJ/Ie 3arsTou.

Tema 10. O6bikHOBeHHbIe U depeHIMa/IbHbIE YPaBHEHUSI.
3ajanue 1. Haiftu oOiiiee perieHue ,E[H(i)(b@g@HL[H&HBHbIX ypaBHEHUM:
=X

a)xy'+y:5; 6)y'— y(1+x
B)y’:Z'Fi' r)x(y - y) =e”

3aganue 2. Haiitu obirjee perieHve cucteMbl AuddepeHiiiaabHbIX ypaBHEHUM:
x =2x+3y
y =4y +x
3ajanve 3. Hailitu uyacTHoe pellieHde AuddepeHUaTLHOTO — YpaBHEHUS,
V/IOB/IeTBOPSIOIIee HauambHbM yeopusm ¥ -~ 4Y +4Y =e”, y(0) =2 y'(0) =8
3aganue 4. Halitu o6mjee pemneHve  guddepeHIMANLHOTO — YpaBHEHUs
Y +2yy” =0.
3aganve 5. Haiitu obiree peieHue avddepeHIMabHOTO YPaBHEHHSI METOJ0M
BapHaLIM¥ [IPOM3BOJIBHBIX IOCTOSIHHBIX y  + y =sin® x.

NupuBuUyaibHbIe 3a/JaHNs (TPeTUuil ceMecTp

Tema 11. KoMrsieKCHBIe UHMc/Ia.
1. Cnepgytolllie KOMIIJIEKCHbIEe UHWC/IA TIpeJCTaBUTh B TPUTOHOMETPUUECKOW U
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rokasaTesibHOM (opMax ¥ u300pa3uTh TOUKaMHA U BEKTOpaMH Ha KOMILJIEKCHOU
TJIOCKOCTH: @) z; =2- V12i, 6) z; =-4,
2. [1aHbl KOMILJIEKCHBIE UUC/IA; 2y =0 +1, Zp ==2+3i 23 =2-1,
4l
Beruncmmts: 1) z,z, +123; 2) 5+ 3) z{ - 7,zs.
2
3. TOK MeHsIeTCs 110 3aKOHY i =10sin(wt +120°) A, HaliTh KOMIUIEKCHYIO aMIUTUTYy TOKa U

1300pa3uTh ee Ha KOMITJIEKCHOM TIJTIOCKOCTH.

Tema 12. KpaTHble U KpUBOJ/IMHEKHbIE U TOBEPXHOCTHBIE UHTErPaJibl.
3amanue 1. [lpeacTaBUTH ABOMHOU WHTErpas gf G, y dxdy B BH/le TIOBTOPHOTIO C

BHEIIIHMM HHTerpUpOBaHMEM [0 X W BHEILIHWM HHTerpUpOBaHUEM I10 Y, €CJId TPaHULbI
obnmactd  uHTerpupoBaHusi D orpaHuWueHbl  KPUBBIMU  C  YDaBHEHUSIMU:

y =0, x=,y, y=+8- x2 .
VREY f3”<2y dxdy 2 2
3azanue 2. BeluMc/IUTh JBOMHOU uHTerpan ) 110 006j1acT D:y =x*, x =y?,

3aganue 3. BbluMCIUTE WHTerpasa, mepeusisi OT NPSIMOYTOJIbHBIX [1eKapTOBBIX
KOOP/IMHAT K TO/ISPHbIM: ,£ §° 7V dxdy,  D: x*+y’ <l

3aganve 4. Beiuncmtb 00beM Tesia, OrpaHUUYEHHOTO 3a/JaHHBIMU TIOBEPXHOCTSIMHU
y>+4z° =4; y=2x; x=0; z=0

3ajanve 5. Vcrnonb3ys Gopmyny ['puHa, BBIYMCIUTH KPUBOJIMHEWHBINM WHTerpasl

g(xz +y2 ke b6 -y by [0 3aMKHYTOMY KOHTYpYy, rJe L — KOHTyp TpeyrojibHUKa C

BepumHamu A0,0), B4,0), 0,1

3ajanve 6. BbiuMcauTth, wucnonb3ys Gopmyny Crokca WM HeENoCpeACTBEHHO
KPHBOJIMHEMHbBIA UHTerpas 2-r0 pofia U MOsSICHUTD ero (PU3NYecKuii CMbICT:

Jydx - xdy + zdz
L

x2 + y? + z2 =4

x2 4+ 3y2 =z2, z =0

, T7ie L — nunust niepeceuenust chepsl U KOHyca |

Tema 13. Psagbi

3aganue 1. NccmenoBaTh AaHHbIe PSAbI HA CXOAUMOCTb:
2n?

e’} n' e
3) Znsmi 4) Z;
n?’ n=\n° +3n+6

- 4n+5 n
3aganue 2. Haiiti 06/1aCTh CXOJUMOCTH psijia: Z W’H) ‘(Bx-1)

3aganve 3. BeluM(INTE OrpefiesieHHbIN UHTerpast ¢ TOYHOCTho fio 0,001, pa3noxus
1
3
TO/bIHTErPAIbHYI0 (YHKLIMIO B Psiff M 3aTEM IPOUHTErPUPOBAB €0 MOUIEHHO: [COS Uxdx.
0

3ajanuve 4. HaliTy Tpu NepBbIX OT/IMUHBIX OT HYJISl WieHa pa3/ioKeHUsi B CTeleHHOU
psn  peineHusi auddepeHIMaNbHOTO YpaBHEHUs, Y/OBJIETBOPSIIOIEr0  3aJlaHHOMY
HavyaJbHOMY YCJIOBUIO:
y +2y? =e*, y(0)=0

3aganue 5. Pasnoxkuts GyHKUMI0 f(X) =7 - |x| B pag ®@ypee B unTeppane (-7, 7).
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NupuBUAyaibHbIe 3a/jaHKs (UeTBepPThIi ceMecCTp)

Tema 14. OCHOBHbIE TeOPEMBI TEOPUU BEPOSTHOCTEM.

3amanue 1. VI3 kosnogel B 36 KapT HayAady OJHA 3a APYTOU W3BJIEKAIOT [Beé KapThlL.
Ha#iTi BepoATHOCTb TOTO, UTO UMM OKa)XKYTCsI: a) /IBe laMbl; 0) Ty3 U [laMa; B) /IBe KapThbl
TpeOBOU MacTU?

3aganvie 2. BeposATHOCTb TOTO, UTO MOKyIaTe/b, COOWPAOIIUNCS TIPHOOpecTH
KOMITBIOTED W TIaKeT MPHUK/AAHBIX TPOrpaMM, MpHOOpeTeT TOJILKO KOMIIBIOTED, paBHA
0,65. BeposaTHOCTbL TOro, YTO MOKYyIaTe/]b KYIUT TOJBLKO IakeT rporpamM, pasHa 0,15.
BepositHoCTh TOTO, uTO OyZeT KyIjleH M KOMIIbIOTep, W TlakeT mporpamm, paBHa 0,35.
YeMy paBHa BepOSITHOCTh TOT'O, UTO Oy/ieT KyTJIeH WX KOMITbIOTep, UK TlaKeT Mporpamm,
V/TM KOMITBEOTEP M TTaKeT NporpaMmm BmecTe?

3ajanve 3. Ayautopckas ¢upma pa3MeljaeT pekaamy B KypHase “KommepcaHT”.
[To oueHkam ¢upmbl 55% /o€, UMTAIOIUX >KYPHas, SIBJSIOTCS MOTeHLUaTbHBIMU
K/IMeHTaMu (GupMbl. BIOOpOUHBIN OMpoc unTaTesield KypHasa rokKasan Takke, uro 70%
NtoJieli, KOTOpble UWTAlOT >KypHas, MOMHSAT O pekiame (UPMbI, TIOMeIlleHHON B KOHIle
>)KypHana. OueHuTe, yeMy paBHa J0Jis JHOJleld, KOTOpble SIB/SIIOTCS MOTeHLUaTbHbIMU
K/IMeHTamMu (DUPMbI U MOT'YT BCIIOMHHUTD €€ peKiamy?

3aganue 4. VccoienoBaHUSAMU MapKeTOJIONOB YCTAaHOBJIEHO, YTO MYXKUMHBI U
JKEHII[MHBI TI0-pa3HOMY pearvdpyroT Ha peK/jaMy Cpe/iCTB ObITOBOM XUMMH. Pe3ynbTaThbl
MCCeIOBaHUN MOKa3aau, 4To 64% >KeHIUH MO3UTHBHO pearupyroT Ha TaKyl peKiaMmy,
CUMTasl UTO OHA /iaeT TOoJe3HYI0 MH(POpPMaI1I0 0 HOBUHKAX B 3TOM cdepe, B TO BpeMs KakK
48% My>XUMH peardpyroT Ha TOJ00HYI0 peKjaMy HeraTHBHO. 12 >XKeHIIWH U 8 MY)KUuH
3arOJIHA/IM aHKeTy, B KOTODOM OLleHWIM HOBYIO peK/aMy CpeJiCTB OBITOBOM XUMHM.
CnyyallHO W3BJIeUEHHAs aHKeTa COJEP)XUT HeraTuBHYK peakiuio. Yemy paBHa
BEPOSITHOCTb TOT0, UTO €€ 3ario/Hs/Ia XKeHI[Ha?

3aganue 5. KomnbioTepHas ¢upMa pa3paborasna IporpaMMy aBTOMaTHU3aluM yueTa
B Kade U pecTopaHax. PeknamHble MaTepuasbl ObUTH pa3oc/aHbl B KpyIHele Kade u
pecTopaHbl ropo/ia, KOTopble cocTaB/stoT 70% oT 0011ero uuc/a MpeArnpUsTHN MUTaHUS
ropoza. 3akynwiu nporpammy 40% kade ¥ pecTOpaHOB, KOTOPbIE MOJYYU/IU PeKIaMHbIe
Marepuasibl U 15% He mnosydaBuIMx ee. KakoBa BepOATHOCTh TOTO, UTO CJIy4allHO
BbIOpaHHOe Kade, 3aKa3asio HOBYIO ITPOrpaMMy aBTOMaTH3aL[iu yueTa?

Tema 15. 3aK0HBI pacrpe/ie/ieHHs JUCKPETHBIX C/IyYalHbIX BeJTMUMH.

3amanue 1. Hedrepa3BejgoBaresbHasi KOMIIaHUS TOAyunia (hUHAHCUPOBaHUe /IS
npoBesieHuss 7 Hedrepa3paboTtok. BepositHocTh ycmemHoi HedTepasBegku  0,2.
[Ipeanonoxxum, 4To HedTepa3BeAKHd OCYLIECTB/ISIOT He3aBUCHMMbIe JpDyr OT Jpyra
pasBe/ibIBaTeIbHbIE MAPTUM.

a) CocraBbTe psifi pacrpejiesieHUs1 yMc/a yCrellHbiXx HedTepa3BeloOK U MOCTPOWTe
ero rpauk;

6) Haiiyre unc/ioBble XapaKTEPUCTHUKU 3TOTO pacripe/iesieHusT;

B) 3amnmimure B 0011ieM Bu/le (PYHKIIMIO pacIipesiesieH|s] BEPOSITHOCTEM U ITOCTPOMTe
ee rpaguk;

r) Uemy paBHa BepOSITHOCTb TOT'0, UTO KaK MUHUMYM TpU HedTepa3BeJKU MPUHECYT
ycnex?

3ajanve 2. B camoHe MOOWIbHOM TeXHWKHU TIpe/CcTaB/ieHbl 4 mojenu TeyedoHa
Samsung, 5 mozesnei TesieoHa Nokia u 6 mogeneit TenedoHa Motorola. B TeueHue aHst
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6110 poziaHo 3 TesedoHa.

a) CocraBbTe psifi pacrpefeseHUs 4YuC/la TPOJAHHBIX TeseOHOB Samsung U
TIOCTPOMTe ero rpaduk;

6) Haiiyre unc/ioBble XapaKTEPUCTHUKU 3TOTO pacripe/iesieHus;

B) 3anuiuTe B 0011eM BUje GYHKIMIO paCIipe/ie/ieHusi BePOSITHOCTEH U TTOCTPOiTe
ee rpaguk;

r) Uemy paBHa BEPOSTHOCTh TOTO, UTO B TeueHHe JHs ObUIO TIPOZIaHO KaK MUHUMYM
nBa TesepoHa Samsung?

3ajanve 3. HekoTopelid pecTopaH C/IaBUTCS XOpPOLIEH KyxHeWl. YTpaB/stoLyd
pecTopaHa yTBep)K/aeT, uTo B CcyOOOTHMII Beuep B TeueHWe Tiojyyaca MOAXOAUT B
cpefHeM 5 TpyMIl TOCeTUTEeN.

a) CocraBbTe psj pacrpefieieHdss BO3MOXKHOTO 4YMC/Ia Tpynn TOCeTUTesen
pecTopaHa B TeueHUe Iojyyaca; OCTpouTe ero rpaduk;

0) HaiiguTe unc/ioBble XapaKTePHUCTHKU 3TOTO pacIipe/ieIeH s

B) 3amnmiure B 0011jeM Bujle (PyHKIIMIO pacIipefiesieHUsi BePOSITHOCTEM U TTOCTPOUTe
ee rpaduk;

r) Uemy paBHa BepOSTHOCTb TOTO, UTO TPU WKW Oojiee TPyIN TOCeTUTesel
npuOyAyT B pecTopaH B TeueHre 60-MUHYTHOTO IPOMEXYTKa BpeMeHU?

3aganve 4. B KpeguTHOM OTerie OaHKa pabOTarOT 5 CIIEI[HAIMCTOB C BBICIITHAM
¢dbrHaHCOBBIM 00Opa3oBaHWeM U 3 CTelUaIuCTa C BBICIIUM HOPUANUECKUM 00pa30BaHUEM.
PykoBojicTBO 06aHKa peIlIWIO HampaBUThb 3  CIELWaIMCTOB [l TIOBBILIEHUS
KBanuduKalyy, oTbupasi ux B CIydaliHOM TOpPSIZIKe.

a) CocraBbTe psiJi pacripefiejieHysl UMc/a CreLdaIuCcTOB C BbICIIUM FOPHUAUYECKHUM
oOpa3oBaHWeM, KOTOpble MOTYT ObITh HallpaB/ieHbl Ha TIOBBIIeHWe KBaJubUKalUUd U
TIOCTPOMTe ero rpaduk;

6) Haiiyre uncioBble XapaKTePUCTHUKK 3TOTO pacTipe/ie/ieHusl.

B) 3amnmiuTe B 001jeM BUjle (PyHKIIMIO pacripefiesieHUs] BePOSITHOCTEM U TTOCTPOMTe
ee rpaduk;

r) KakoBa BepoSITHOCTb TOTO, UTO MOBHIIATh KBanuduKalyio 0yayT He Gosiee ABYX
CIeLMaIMCTOB C BBICIINM IOPUUUYeCKUM 00pa3oBaHueM?

3aganue 5. [ SKCriepTHOM OIIeHKU KaueCTBa paCTBOPUMOTO Kode 66110 0TOOpaHo
9 o6pa3loB pasHbIX Mpou3BoauTeseii: 6 obpa3uoB ¢upmer Nestle u 3 obpasiia huUpmbI
Kraft Food. B pe3ysibTaTe nMpoBepKu BbISICHWUIOCH, UTO 4 Cy4yaiiHO BbIOpaHHBIX 06pa3siia
COOTBETCTBYIOT CTaH/|JapTaM KauyecTBa.

a) CocraBbTe psij pacripefesieHHs1 unciaa obpasiioB npoaykiuu ¢upmbl Nestle,
cpeau 0TOOpPaHHBIX U TIOCTPOMTE ero rpaduk;

6) HaiiguTe unc/ioBble XapaKTePHUCTHKU 3TOTO pacIipe/ieIeH s

B) 3armuiuTe B 001IeM BU/e GYHKI[HIO pacrpe/eeHUs] BepOSITHOCTEN U TIOCTPOUTe
ee rpaduk;

r) UeMy paBHa BepOSITHOCTb TOTO, UTO Kak MUHUMYM /iBa obpa3ija ¢pupmel Nestle
COOTBETCTBYIOT KauecTBy?

Tema 16. 3aKOHBI pacripeie/ieHUs1 HelpPePbIBHBIX C/TyYalHbIX BEJUUKH.

3amanve 1. KommbroTepHas cucteMa cozepXuT 50 OJWHAKOBBIX MUKDPOUMIIOB.
BeposTHOCTH TOT0, UTO JIt060M MUKpouun OyjeT paboTaTk B 3ajjaHHOe BpeMsl, paBHa 0,9.
Ilnsi BBITIONTHEHWST HEKOTOPOW omepauuu TpebyeTcsi, uToObl, Mo KpaiiHeli wmepe, 30
MHUKPOUMIIOB ObIO B pabouemM COCTOSTHUMU.
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a) Uemy paBHa BepOSITHOCTh TOT'O, UTO Orepaiiys Oy/jeT BbIlIO/IHEeHA YCIIeITHO?

6) UeMy paBHa BEepOSITHOCTb TOTO, UYTO OyAyT paboTaTh 47 MUKPOUHIIOB?

3aganue 2. [ToutoBoe OTAeneHWe OLICTPO OIjeHWBAeT 00BEM IMepeBO/IOB B PyOIIsX,
B3BeIllMBas [IOYTOBbIE OTIPABJIEHUS, [IOJIlyUeHHble B TeUeHWe Ka)KJOro TeKyLero
pabouero /iHs. Y CTaHOB/IEHO, UTO €C/TH BeC TIOUTOBBIX OTTpaB/ieHUM cocTaBsisieT N KT, TO
00béM TIepeBOIOB B pyO/isX ecTh CiyuaiiHas BeIWUWHA, pacripejie/ieHHasi 10
HOPMaJ/IbHOMY 3aKOHY CO cpefHuM 3HadyeHueM 160N u craHgapTHbIM OTK/IOHeHUeM 20N
py0. HaliTi BeposITHOCTb TOTO, UTO B [IeHb, KOT/Ia BeC TIOUTOBBIX OTIIPAB/I€HUM COCTABUT
150 kr, 06bEM niepeBOZiOB B pyOsisix OyZieT HaXOUTHCS B Mpefiesiax:

a) ot 21000 mo 27000 py6.; 6) 6oee 28500 py6.; B) MeHee 22000 py0.

3aganue 3. MeHemKep KPYIHOTO pecTOpaHa IO OMbITy 3HaeT, 4To TObKO 80%
JIIOJIel, CAenaBLIMX 3aKa3 Ha Beuep, MPUAYT B PeCTOPaH MOY)KWHaThb. B 0vH 13 BeuepoB
MeHe/pKep perna npuHATh 60 3aka30B, XOTS B pecTopaHe ObLIO JIMIL 55 CBOOOAHBIX
cTomMKoB. Uemy paBHa BepOSITHOCTb TOTO, uTO Oosmee 55 rmoceTuTtesell MpUAYT Ha
3aKa3aHHble MecTa?

3amanue 4. OK3aMeH 0 MaTeMaTUueCKOW CTaTUCTHKe VCIelHO cAaT 75%
CTY/IeHTOB JHEeBHOro oTjeneHusi. Eciu Ha BTopoM Kypce (akynbrera obydaercst 250
CTYZI€HTOB, TO KaKOBa BEPOSITHOCTH TOT0, UTO 203 CTyJeHTa cAaAyT 9K3aMeH yCIIelHO?

3aganve 5. B oTzene mpopa)k CTpaxoBoid KOMIlaHWUM paboTaroT 45 COTpPY/HUKOB.
BeposiTHOCTB TOrO, YTO COTPYJHUK BBIMIOJIHUT TI/IaH 0 YKC/IY 3aK/IFOUEHHBIX [0rOBOPOB,
OL[eHMBAeTCs HavyaJlbHUKOM OT/eJsia Kak 0,7. KakoBa BepoSITHOCTb TOr0, YTO:

a) TJIaH BBITIOJIHAT KaK MUHUMYM 35 COTPY/JHUKOB?

6) naH BeIMOTHAT He 60/ee 30 COTPYIHUKOB?

B) IJIaH BBITIOJHAT 37 COTPYAHUKOB?

Tema 17. CraTucTrueckas rpoBepKa I'MIioTessl.

3amanue 1. Kommnanus, npou3Bojsllas CpeiCTBa /i OTEPU Beca, yTBEP)KJaeT, UTo
nprieM Tab/IeTOK B COUeTAaHWM CO CTIeIMaTbHOUM AUeTOM TI03B0JIsSIeT COPOCUThL B CpeZIHEM B
Hezesto 800 rpamMmMoB Beca. CiiyuaiiHbIiM 00pa3oM 0TOOpaHbI 25 UesioBeK, UCIOJIb3YIOLUX
3Ty Tepariiio, U 00Hapy»>KeHO, UTO B Cpe/IHEM eXKeHe/le/TbHasl TToTepsi B Bece coctaBusia 830
rPaMMOB CO CpPeJJHUM KBaJlpaTUueCKUM OTK/I0HeHueM 250 rpammoB. OTBeTbTe, TIpaB/a Jiy,
yTO noTeps B Bece coctasyisseT 800 rpammoB? YpoBeHb 3HauuMocTu o = 0,05.

3ajanve 2. KommaHusi yTBep)KJaeT, UTO HOBBIM BHZ, 3yOHOM IacThl A/ JeTei
nyudilie TIpefioxXpaHsieT 3yObl OT Kapueca, yeM 3yOHbIe TacThl, TIPOM3BOUMbIE PYTUMHU
dupmamu. [1s mpoBepku 3pdekTa B caydaitHOM Topsiike Obiia orobpana rpyra u3 500
JieTeil, KOTOpbie TO/b30Ba/IMCh HOBLIM BHOM 3yOHOU macthl. [Ipyras rpymma u3 600
JeTeld, TakKe C/IydaiiHO BBIODAHHBLIX, B 3TO K€ BpeMs I10/Ib30Bajiach APYTMMHU BUIAMH
3yOHON mactbl. Iloc/ie OKOHYaHUS SKCIIepuMeHTa ObII0 BbISICHEHO, uto y 30 geTeid,
VCTIO/TB3YIOIIUX HOBYIO MAacTy, U 35 JleTed U3 KOHTPOJIbHOW TPYIIbl MOSIBUWIUCH HOBBIE
TIpYU3HAaKU Kapueca. IMeroTcs Jid y KOMIIaHUU JOCTAaTOYHbIE OCHOBAHUS [IJ1s1 YTBEP)KAEeHUs
0 TOM, UTO HOBBIM COPT 3yOHOM macThl 3¢ deKTHBHEee MpeI0TBPAlllaeT Kaprec, ueM pyrve
BU/IbI 3yOHOI macThl? [IpyHATL ypoBeHb 3HaunMMocTu o = 0,05.

3apmanve 3. [lo oueHKam oriepatopa COTOBOW CBSI3U CpeJAHSsA JJIMTe/IbHOCTh
e>KeJHEBHbIX 3BOHKOB COCTaB/isieT 24 MHHYTBI Ha OAHOro aboHeHTa. BribopouHoe
obcnenoBanre 100 aOOHEHTOB IIOKa3aj0, UTO CpeAHeJHEBHAas IJIUTeTbHOCTh 3BOHKOB
coctasisier 30 muHyT. Ha ypoBHe 3Hauumoctd o = 0,05 oLleHUTe CTaTUCTHUYECKYO
3HAaUMMOCTb pa3/Murii BBIOOPOUHOTO OOC/Ie/[OBaHMs, €C/Id W3BECTHO, UTO CTaHZApTHOe
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OTKJIOHEHMe JJIUTeIbHOCTU 3BOHKOB B F'eHepaJibHOM COBOKYITHOCTU COCTABJISIET 3 MUHYTHI.

3aganue 4. I1o orjeHKaM (PUHAHCOBBIX aHAIUTUKOB PUCK TIOTEPH JeHEXXHBIX CPeJICTB
QJisT MHBECTOPOB apT - Ou3Heca coctaBisier 17% B Teuenue mnsatu yer. Cpegu 400
TIOCTOSTHHBIX KJ/IMEHTOB ayKI[MOHHOTO J0oMa OBl TIPOBeJeH OMpOC, B XOZe KOTOPOIO
BbISICHWJIOCh, UTO 65 U3 HUX TIOTEPsUIA CPeCTBA Ha BIOKEHUSX B MpeJMeThbl UCKYCCTBa 3a
rnocjeiHue MsTh JeT. MOXHO /M YTBepX[aTh, UTO OLIEHKA (PUHAHCOBBIX aHAJMTUKOB
COBMAJAIOT C IeUCTBUTE/ILHOCTBIO HAa YPOBHe 3HaunMmocTty o = 0,017

3ajanve 5. KpyrHbiii KoMMepueckuii OaHK 3aKa3a/ MapKeTUHI'OBOe MCC/ie[joBaHHe
10 BBIABIEHUIO 3(deKTa «IIpeMHpOBaHUsI» (KaabKyasaTop, Habop pyuek M [Jp.), Kak
CTUMy7a Jjisi OTKPbITHsSI cueTa B OaHke. [[7s1 MpoBepKM CiaydyariHbIM 00pa3oM Obio
orobpano 230 «rpeMHUpOBaHHBIX» TMocetuTene u 200 «He TIpeMHUPOBAHHBIX». B
pe3y/bTaTe BbIICHWIOCh, uTO 80% moceTuTesied, KOTOPBIM TpeAJiaraaach rnpemusi u 75%
roceTrTesiel, KOTOPbIM He TIpejjiarajaach MpemMusi, OTKPbIIM CcueT B OaHKe B TeueHHe 6
MecsiueB. HMcrionb3yss 5TU  [laHHble, T[IPOBepbTe TUIIOTe3y O TOM, UTO [0JiA
«TIPEMUPOBAHHBIX»  TOCETUTE/IeH, OTKPBIBIIMX C4YeT B 0OaHKe, CTaTUCTUUECKU
CYILLIeCTBEHHO OT/IMYaeTCsi OT Y/JelbHOrO Beca «He NPEeMUPOBAHHBIX» [MOCETUTEJIeN,
OTKPBIBIINX cueT B 6aHKe. [IpuHATH ypoBeHb 3HauuMocTH o, = 0,01.

KpuTepum u 1kana oLeHUBAHUSA 110 OLIeHOYHOMY CPe/ICTBY
HHANBUya/IbHOE 3a/JaHHe

Ilxana o
Kputepun oneHUBaHuA
OLleHUBaHMA
OT/IMYHO CTyZleHT npaBUIbHO BBINIOJHWI 3ajaHue. [lokasan oT/iMyHbIe BiaJieHusl HaBblKaMU
(5) NIpPYUMEHEeHHs1 TOMy4YeHHbIX 3HAHWM W YMEHWU TpU pelleHUHd NpogecCUOHaIbHbIX
337lady B paMKax yCBOeHHOro yuebHoro wmarepuasna. OTBeTWn1 Ha Bce
JOTIONTHUTE/IbHbIe BOMPOCHI Ha 3allUTe.
XOpOLLO CTyZeHT BBITIOJHWI 33flaHle C HeOobIIMMU HeTouHOCTsMU. [Tokaszan xopormve
4) B/Ia/ileHUs] HaBblKaM{ TPUMEHEHUs MOJIyYeHHbIX 3HaHUM M YMEeHWM IIpU peLleHuu

npodeCCHOHABHBIX 3a/1a4 B paMKaX YCBOEHHOTO yueOHOro Marepuana. OTBeTHII Ha
00JIBILIMHCTBO JONOHUTEbHBIX BOIIPOCOB Ha 3alluTe.
yaoBnerBopu- | CTyfleHT BBINOMHWI 3aJaHUe C CyLeCTBeHHbIMM HeTOUHOCTAMU. [lokasan
TeJIbHO y/IOBJIETBOPUTE/IbHOE BJlaZileHHe HaBblKaMU TPUMEHEHHUsl TOJy4YeHHBbIX 3HaHUWA U
3) YMEeHHIA TIpH pellieHrnH MpogeCCHOHATBHBIX 3a/lau B paMKaX YCBOEHHOrO y4eOHOTOo
Marepuana. IIpy oTBeTax Ha /IONOJIHUTe/bHbIE BOMPOCHI Ha 3aluTe ObLIO
JOIYIIIeHO MHOT'O HETOYHOCTEH.
Hey/l0B/1eTBOpHU- | IIpy BHINOIHEHUM 3a[jaHusl CTY/IeHT NPOZeMOHCTPUPOBa/l HeloCTaTOUHbIN YDPOBEHb
TeJbHO B/JIa/IeHUs] YMEHHUSIMU W HaBblKaMM TIpY pellleHUuM TpoQecCHoHaNbHbIX 3a/lay B
2 paMKax ycBOeHHOro yueOHoro marepuana. IIpy oTBeTax Ha [OMOJHUTE/BHbIE
BOITPOCHI Ha 3alyTe ObLIO OMYII[eHO MHOXKEeCTBO HETOUHOCTEH.
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O1jeHOYHBIE CPe/ICTBA /I/IA IPOMEKYTOUHOM aTTeCTal[uu.

Bomnpocsl K 3k3amMeHy (nepBbIii ceMecTp)

1. Marpuia, 1opsijOK MaTpPHULIBIL.

2. Bugbl maTpuil.

3. TpaHcrnioHMpOBaHUE MaTpUL].

4. Crio)keHue ¥ BbIUWTaHWEe MaTPUL.

5. YMHOKeHue MaTpHL] Ha YUCIIO.

6. [IpousBeneHve maTpul].

7. OnemeHTapHbIe TTpeoOpa30BaHusl MaTPHI].

8. OKBUBaJIeHTHbIE MaTPHLIbI.

9. Onpepenutenu MaTpull. BelurciieHue onpejenvresied 2-ro mopsijka.

10.  Beruucnienue onpegenuresnen 3-ro OPSAKa.

11. Beruncienue ornpegenurtesieit 4-ro u 6osee mopsiaka.

12.  Pa3nokeHue oripefie/iuTesis 10 37ileMeHTaM HeKOTOPOro psijia.

13. CaolicTBa onpejie/iire ien.

14. MuHOpHI onipefieiTe/sIen N-ro rnopsgka.

15.  Anrebpauueckue JOTIO/HEHUS OTIpefie/TUTe el N-ro Mmopsika.

16.  PaHr maTpulbl.

17.  CpoWcTBa paHra MaTpHyLbl.

18. BeIpoXJeHHbIe U HeBBIPOXKAEHHbIE MaTPULIbL.

19. OO6parHas Matpwuiia.

20. CaoiicTBa 0OpaTHOM MaTPHIIbI.

21. Heobxoaumoe 1 JOCTAaTOYHOE YCIOBHE CYII[eCTBOBAaHUS 00paTHOM MaTpPUIIbI.

22.  MarpuuHble ypaBHeHUs. PellieHrie MaTPUYHBIX YPaBHEHUU.

23. Cucremsl IMHeNHBIX ypaBHeHUU. Teopema KpoHnekepa-Kamenm.

24. TIpaBuWso pellieHUst TPOU3BOILHOM CUCTEMbI TMHEWHBIX YDaBHEHHUN.

25. MeTozibl peltieHUs] CUCTeM JIMHEMHBbIX airebpandecknx ypaBHeHWM. Metof
l"aycca.

26. Metoapl pellieHUs CUCTeM JIMHEWHBIX anrebpanueckKuxX ypaBHEHUIA.
MaTpUuuHbIN METO[.

27. Metoppbl pellieHHs1 CUCTeM JMHEWHbIX anrebpanueckux ypaBHeHWW. MeTo[,
Kpamepa.

28. Cucrtembl OAHOPOJAHBLIX JMHEWHBIX ypaBHeHMM. HeobGxoguMocTh W
JIOCTaTOYHOCTh CYLeCTBOBAHUSI HEHYJIEBBIX PeIleHUM CHUCTeMbl OJHOPOJAHBIX JIMHEUHBIX
yPaBHEHUM.

29. BexTopsl.

30. JIuHeMHbIe oniepaluy HaJ, BEKTOPaMHM.

31. IIpoekuus BeKTOpa Ha OCh.

32. CBouCTBa MPOEKLIUM.

33. Pa3nokeHue BeKTOpa I10 OpTaM.

34. Mogayab BeKTOpa.

35. Hampasnstoljyve KOCUHYCBI.

36. JluHelHbIe orepaljuy HaJ, BEKTOPAMH.

37. PaBeHCTBO BEKTOpPOB.

38. Ko/umHeapHOCTb BEKTOPOB.

39. KoopauHaTtbl TOUKU.
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40. KoopauHathel BEKTOpA.

41. CkasnsipHOe MpoM3Be/ieHre BeKTOPOB.

42. CBOMCTBa CKaasIpHOTO TIPOU3BEEHUSI.

43. BblpakeHue CKasIpHOrO IPOU3Be/IeHUs yepe3 KOOpAUHAThI.

44.  YTOJ MeXy BeKTOpaMHU.

45.  YcnoBue neprneHUKYISIPHOCTA BEKTOPOB.

46. Tlpoekius BeKTOpa Ha 3a/laHHOe HaripaBjieHre. PaboTa MOCTOSIHHOM CUJTBL.

47. BeKTOpHOe NMpou3Be/leHre BEKTOPOB U €r0 CBOMCTBA.

48. BrIpa)keHre BeKTOPHOI'O MPOU3BeleHrs Yepe3 KOOPAUHATHI.

49. BekTopHOe npou3BeeHre BeKTOPOB

50. YcioBUe KO/UIMHEaPHOCTU BEKTOPOB.

51. HaxoxzgeHue muiomjajy napasiejiorpaMma U TpeyrojbHUKaA.

52. (CMellaHHOe TIPOM3Be/leHHe TpPeX BEKTOPOB, €r0 reOMeTPUYeCKUM CMBIC/ U
CBOMCTBa.

53.  BrlpaxkeHue CMeLIaHHOT0 TPOM3BeleHus uepe3 KOOpAVHATEL.

54. OmnpepesieHWe B3aUMHOM OpPUEHTAL[MA BEKTOPOB B TIPOCTPAHCTRE.

55. KowmrsiaHapHOCTE BEKTOPOB.

56. OmpegeneHrie 06eMOB TlapasliesieTnure/ja U TPeyroibHOW MTUpaMU/IbI.

57.  OCHOBHBIe TIOHATHS CUCTEMbI KOOPAWHAT Ha MJIOCKOCTH.

58. PaccrosiHve MeXny [BYMs TOUKaMHU.

59. [leneHue oTpe3Ka B JaHHOM OTHOLLIEHUU U TIOTOJIaM.

60. Iliowaab TpeyroabHUKA.

61. IIpeobpa3oBaHWe CHCTeMbl KOOpZAMHAT: TMapajule/ibHbIii TepeHoC ocei
KoopauHaT. IToBOpOT 0cer KOOpAUWHaT.

62. IIpsiMast Ha MJIOCKOCTU. Y paBHEHHeE TPSIMOM C YIJIOBBIM KO3 (QULIMEHTOM.

63. TIpsmast Ha TuiockocTH. ObIilee ypaBHEHHe MPSMOIA.

64. IlpsimMasg Ha TIJIOCKOCTH. YpaBHEHUe TMpPSMOU, MPOXOASIIer yepe3 [JaHHYIO
TOYKY B JJaHHOM HarllpaB/IeHUH.

65. [IpsiMas Ha MJIOCKOCTH. Y paBHeHHe NPSIMOM, MPOXO/ALLeN uepe3 Be TOUKH.

66. [IpsiMas Ha MJIOCKOCTH. Y paBHEHHeE MPSIMOM B OTpe3Kax.

67. IlpsiMasg Ha MUIOCKOCTH. YpaBHEHWE TMPSIMOU, MPOXOZSAIIeN uepe3 [JaHHYIO
TOUKY TepIeHVKYJISIPHO JaHHOMY BeKTOpY.

68. IIpsimas Ha miockocTu. [TonsipHOe ypaBHeHHWe MPSIMOM.

69. IIpsimas Ha ruiockocTu. HopMasibHOe ypaBHeHUe MpSIMOM.

70. Ilpsmasg JMHUS HA TUIOCKOCTU. YTOJ MeXAY ABYMS MPSAMbIMA U YCI0BUSA
TapasiieJIbHOCTU U TepIieHAUKY/IIPHOCTH ABYX IPSMBIX.

71. PaccrosiHHe OT TOYKH [0 NPSIMOM.

72.  JIuHUM BTOPOTO MOpsAAKa Ha MII0CKOCTU. OKPYKHOCTb.

73. JluHUM BTOpPOro TOpsifKa Ha IJIOCKOCTU. OJUIUIC: OlpejesieHue >JIIWIICA,
(OKYCbI, BepIINHBI, OCH, TIOJIYOCH, SKCLIEeHTPUCUTET, JUPEKTPUCHI 3JIJIUICA, KAHOHUUECKOoe
ypaBHEHUe 3JITUIICA.

74. WccnepoBaHue (hOPMBI 3J/IJTMIICA [0 €r0 YPaBHEHUIO.

75. JIUHUM BTOpPOTO TIOpsiJIKA Ha TIJIOCKOCTH. ['umepbosa: ompejeseHe
ruriep6osibl, OKYChl, BEPILMHBI, LIEHTP, [JeHCTBUTebHbIe U MHUMbIE OCH U TIOTYOCH,
9KCLIEHTPUCHUTET, (POKasbHble pafUyChl, AUPEKTPUCHI, aCUMIITOThI THIepOosibl, OCHOBHOM
TIPSIMOYTOJIbHUK TUTep00/ibl KAHOHWYeCKoe ypaBHeHre TUIepoosibl.

76. YpaBHeHHe pPaBHOCTOPOHHEeW TUMep00/ibl, aCUMIITOTaMHA KOTOPOM CJTy»>Kat
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OCH KOOp/JIMHAT.

77.  ComnpsbkeHHbIe TUTIEPOOIHI.

78. WccnemoBaHue ¢hopMbl TUTIepOOJIBI TI0 ee YpaBHEHHUIO.

79. JluHuuM BTOpOTO TOPSiIKa Ha 1iockocTy. Ilapabosna: onpezeneHve napaboiisbl,
¢dokyc, [upekTpuca, mapameTp rnapabosibl, KAHOHUYeCKOe ypaBHeHue 1apaboJibl.

80. MUccnenosanue Gopm rapabosbl 10 ee ypaBHEHUIO.

81. BepiurHa napabosibl, hoKanabHbIN paJjyC TOUKU.

82. YpaBHeHMe KpPHBBIX BTOPOIrO MOpsiZiKa C OCSIMU CUMMETPHH, Tapasijie/IbHbIMU
KOOp/IMHAaTHBIM OCsM. EfnHOe ypaBHeHMWe /i1 OKPY>KHOCTH, 3JI/TUIICA, TUTepboibl U
rapabobl.

83. OOiiee ypaBHeHHe BTOPOTO MOPS/KA.

84. YpaBHeHHe MOBepXHOCTHU. TeKylilre KOOPAUHAThI TOUEK ITOBEPXHOCTH.

85.  YpaBHeHue coepbl.

86. YpaBHeHUs IMHUU B IPOCTPAHCTBe.

87. YpaBHeHHUs IJIOCKOCTHU B IIPOCTPAHCTBe.

88. YpaBHeHue TJIOCKOCTH, MpOXoAsIen yepes JaHHYO TOUKY
TIepIieHAUKYJIIPHO JaHHOMY BEKTOpY.

89. YpaBHeHus IUIOCKOCTU B IIPOCTPAHCTBeE.

90. OO0iiee ypaBHEHHE IJIOCKOCTH.

91. YpaBHeHus IUVIOCKOCTH B IIPOCTPAHCTBeE.

92. YpaBHeHMe MJI0CKOCTH, MPOXOZSIIel yepe3 TPU JaHHbIe TOUKH.

93. .YpaBHeHUe IJIOCKOCTU B OTpe3Kax.

94. HopwmanbHoe ypaBHeHUe TJIOCKOCTH.

95. ¥Yron Mexzay ABYMS IVIOCKOCTSIMMU.

96. YcnoBus napasnenbHOCTH U EePHEHAUKYJ/ISIPHOCTU ABYX MJIOCKOCTEM.

97. PaccrosiHHe OT TOUKM 0 TIJIOCKOCTH.

98. YpaBHeHusi MpSMOM B MPOCTPAHCTBE: BEKTOPHOE YpaBHEHWE TIPSIMOM,
rapaMeTpyUuyecKue ypaBHEHHUs MNpPSIMOM, KaHOHUUeCKHe ypaBHEHWsl TPSIMOM, ypaBHEHUE
TIPSIMOIi B TIPOCTPAHCTBE, MPOXO/siilel uepe3 fiBe TOUKH, 001i[1e YpaBHEHUS MPSIMOIA.

99. [Ilpsimast IMHUA B TIPOCTPAHCTBE. YTO/ MEXY TPSMbIMHU.

100. YcnoBus napasielbHOCTU U TIePIIeHAUKYJIIPHOCTU TIPSIMBIX.

101. YcnioBue, pu KOTOPOM /IBe MpsIMbIE JIe)KaT B OZHOW MJIOCKOCTH.

102. TIpsimasi ¥ TIIOCKOCTb B MPOCTPAHCTBE. YT0J MEXAY MPSIMOM U MJIOCKOCTBIO

103. . YcioBus napasiienbHOCTH U TlepreHJUKYJ/ISPHOCTH MPSIMOW U TJIOCKOCTH.

104. TIpsimasi ¥ TJIOCKOCTh B MIPOCTPaHCTBe. [lepeceueHrie NpsiMOM C MJIOCKOCTBIO.

105. YcnoBue npuHa//I€KHOCTU MPSIMOU MJIOCKOCTH.

106. LunuHapuueckue roBepxHOCTH. Hampasssitolijasi v obpa3sytoiijasi UIMHApA.

107. ONIUNITUUECKUA, KDPYTOBOM, mMapabonvueckuii U rurnepbonyecKuit
LATUH/IDBI.

108. TloBepxHoCTH BpallleHUs. KOHMUeCKUe TIOBePXHOCTH.

109. KaHoHMueckue ypaBHEHHs TOBEPXHOCTeH BTOPOTO MOPsiJKa.

110. Onnuncowun,

111. OpHOMOMOCTHBIN THIIepOOION],

112. JIByXxmosioCTHBINM rurepbosion,.

113. 3SamunTuueckuit mapaboiouns,.

114. Tunepb6osrueckuii rapaboIou.

115. KoHyc BTOpOro ropsjka.
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3a/iauu K 3K3aMeHy (mepBbId CeMecCTp)

3 -5 4
1. Beruuciute onpepenurens: 8 7 -2
2 3 -8
2. Peruth cucteMy meTozioM ['aycca, MaTpUUYHBIM CITIOCOOOM U MCIIOJIB3YS TTPaBUIIO
Kpamepa.
3x+4y+5z =22
x-3y-6z=-9
2x+4y- 4z =10
3. BbINOJHUTE 1eUCTBUS:
1 5 3)° (1 5 3)(2 3 4) (2 3 4)°
3 2 1| -2/3 2 1|1 1 5|+|1 1 5
4 0 1 4 0 1)|3 0 1) |3 0 1

4. HaliTi ypaBHeHUe MHO>XeCTBa TOU€eK, paBHOYya/eHHbIX OT ocu Oy U Touku F (4,0)

5. CoCTaBUTb ypaBHEeHUe IpSMOii, Ipoxozsieii uepes Touky AQ,3):

a) mapasnensHo ocu Ox;

6) mapamiensHO ocu Oy;

B) Y COCTaBJIAIOLIEH C OChIO yroj 45°.

6. CoCTaBUTh YpaBHEHUS TIPSIMbBIX, IIPOXOASALMUX Yepe3 TOUKH: AGD y BG,4),

7. Ctoponsl AB, BC u AC TpeyrosibHuKa ABC 3a7iaHbl COOTBETCTBEHHO
ypaBHeHUsiMU 4x +3y - 5=0_x-3y+10=0_ x- 2 =0, Onpe/ie/IMTh KOOPJWHAThI €T0 BePIIIH.

8. CocTaBUTH ypaBHEHUS TIPSIMBIX, TIPOXOJSALMX Yepe3 TOUKY IepeceyeHus MPSIMbIX
2x- 3y +1=0 y 3x- y- 2=0 gapasie/nbHO U NEePIEeHUKY/ISIPHO MPSMOMK ¥ =X +1,

9. Halitu J/iHY ¥ ypaBHeHHe BbICOThI BD B TpeyroJibHUKe C BepLIMHAMU A 3,0),
B(,5), cG,2),

10. HaiiTu ypaBHeHUe MPIMOM, TIPOXOASIIEeN yepe3 TOUKY Al4,3) y OTCEeKaroller OT
KOODJMHATHOTO yTJia TPeYTOJIbHUK II/IOWAAbI0 3 KB. e[l.

11. JlaH TpeyronsHuK c BepimHamu Ak 2,0), BQ,4) y €(4,0), Haiitu ypaBHeHus
CTOPOH TpeyroJyibHuKa, Mmeauanbl AE, BbICOTEI AD U ajnvHy MeauaHbl AE .

12. B Tpeyrobhike ABC [aHbl ypaBHEeHHST: CTOPOHBI AB 3x +2y - 12 =0 pBLICOTHI
BM x+2y-4=0_ ppicotel AM 4x+y-6=0 rne M — Touka repeceueHus BbICOT. HaiTu
ypaBHeHUsi cTopoH AC, BC u BbicOThI CM .

13. [IBe CTOpOHBI NapasuiesiorpaMMa 3a/laHbl YpaBHEHUAMM Y =X~ 2 i X- 5y +6 =0,
lnaroHanm ero nepecekaroTcs B Hauaje KoopAuHaT. HalTu ypaBHeHHs1 JByX CTOPOH
napasijiesiorpaMma U ero JuaroHaseu.

14. HaliTu paccTosiHie MeXXy Tlapa/iyie/IbHbIMU MIPSIMBIMU 3X +4y - 24 =0 y
3x+4y +6 =0

15. /laHbl ypaBHEHUSI CTOPOH TPeYToJibHUKa 3X - 4y +24 =0 (AB),4x+3y +32=0 (BC),
2x- y- 4=0 (AC). CocTaBuUTb ypaBHeHUs BbICOTHI U Me/luaHbl, IPOBEJEHHBIX U3 BEPIINHEI
B, v HaliTH MIX JJTVHEL.

16. HaiiTi y10CKOCTB, Napayie/lbHy0 [ByM 3a/laHHbIM Tapasle/lbHbIM [JIOCKOCTSIM
2x+3y-2z-1=0 y 4x+6y-2z+3=0 y nensuIyt0 pacCTOsIHWE MeXJY HUMU B OTHOLIEHUU
2:3.

17. Hancatb ypaBHeHUe IIJIOCKOCTH:
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a) MapasIe/IbHOM III0CKOCTH XOY U Tpoxogsieii uepes Touky NG:- 5:4);
6) npoxogsiweit uepes ock Oz 1 uepes Touky P(Q;- 3;2);
B) Mapa/ute/ibHO ocu Oy u mpoxogsiieil uepes Toukn Q{3;4) y RQ;5;- 6).

Bonpocs! K 3K3aMeHy (BTOPoO# ceMecTp)

1.  Mmnoxectsa. [TorsTtre pyHkimn. CriocoObl 3a/jaHUs HYHKITAH.

2. OcHOBHbIe 37eMeHTapHble  (YHKUWW, WX CBOUCTBA W  rpaduKH.
XapakTepucTHKa MoBeieHusT (PYHKIUM.

3. Tlpenen nepemeHHOM Be/vurHbI. CBOMCTBA Ipe/ie/oB.

4. bBeckoHeuHO Masble U 6eCKOHeYHO 0oJibilive BenuurHbI. X cBoiicTBa. CBs3b
TepeMeHHOM, TIpefiesia 1 0eCKOHEeUHO MaJlou.

5. [Tlpegen @yskiuu. OCHOBHBIE TeOPeMBI O Mpejenax.

6. OpHOCTOpOHHUe TIpefiesibl. MaTeMaThuecKue Heorpee/ieHHOCTH.

7. 3ameuaTeJibHble TIpe/ieibl.

8. HemnpepriBHOCT, (YHKIMM B TOUKe M Ha MHOXKecTBe. TOUKM pa3phbiBa
¢ynkumy. Kinaccrgukaiys Touek pa3phblBa.

9. ApudmeTrnyeckue AeUCTBUS HaJ, HEPePbIBHBIMU (PYHKLUSMHU.

10. HenpepbIBHOCTH CJI0)KHOM (DYHKIUU.

11. HemnpepbiBHOCTb 0OpaTHOM (HYHKIIWH.

12. CpoiictBa (QyHKLMI, HeNMpepbIBHbIX Ha OTpe3ke (Teopembl Komm u
Beiiepirpacca).

13. TlpousBogHasi PyHKIMU, ee TeOMeTPUUECKUM U MeXaHUUeCKUM CMBICI.

14. YpaBHeHHUs KacaTe/JbHOU U HOPMaJIH.

15. Huddepenuupyemocts PpyHkiuu. CBS3b Mexay AudQepeHIIMpPyeMOCTbIO0 U
HeTIPepbIBHOCTHIO.

16. TlpaBuna auddepeHIIMPOBaHUS QYHKIMIA.

17. TIpow3sBozaHast 0OpaTHOU HYHKIUH.

18. IIpousBopaHast CJI0XKHOU (PYHKLMU.

19. BbluncneHre TPOU3BOJHBIX OCHOBHBIX 37eMeHTapHbIX (yHKIui. Tabmuiia
MIPOU3BO/IHBIX.

20. uddepeHipoBaHrie HESIBHO 3alaHHBIX (DYHKIWM.

21. [uddepeHLpoBaHre MapaMeTPUUeCKH 3aJaHHbIX (DYHKLIUM.

22. Ilpou3BoAHbIE BBICLLIUX MOPSAIKOB.

23. Nuddepeniyan byHkiuu. ['eomeTprueckuii cMbica auddepeHiyana.

24. OcHoBHbIe CBOMCTBa JuddepeH1aioB.

25. VHBapuaHTHOCTb (popMbI AuddepeHiiraia repBoro mopsjaka.

26. [IpubsmkeHHbIE BBIUKC/IEHHS C TTOMOIIbI0 guddepeHimana.

27. [uddepenHianbl BbICIIUX MOPSIKOB.

28. OcHoBHble Teopembl AuddepeHipaabHoro ucuucnenus (depma, Pomng,
Jlarpanxa, Komm).

29. IlpaBuina Jlonurass.

30. TIpvMeHeHKe MPOU3BOJHBIX K UCC/IE0BAHUIO TTOBEZEHUS (QyHKLIMM.

31. Yc/0BUs TIOCTOSTHCTBA, BO3pacTaHusi U yObIiBaHUsT QYHKIMI Ha IPOMEIKYTKe.

32. HeobOxogumble W [0OCTaTOYHbIe YCAOBUSI CYILeCTBOBaHUSI SKCTpeMyMa.
Hauborbliiee 1 HavMeHbllee 3HaueHUs1 QYHKI[MK Ha OTpe3Ke.

33. BBIMyK/JIOCTH - BOTHYTOCTb, TOUKM Tiepernba rpaduka (YHKIMH.
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JocTtaTouHble yCI0BUSA BBITYKJIOCTH - BOTHYTOCTH.

34. YcioBus Cyl[eCTBOBaHHS TOUKM repervba rpaduka GyHKIUH.

35. OO6muii T1aH uccieoBaHus PYHKIWNA 1 TIOCTPOeHHsI TpadrKoB.

36. IlepBooOpa3Has.

37. HeonpezeneHHbIN1 UWHTerpal ¥ ero cBodcTBa. Tabmuila WHTErpasos.
[TpocTetime MeTOAbI UHTETPUPOBaHUS. MeTo 1 MOJCTaHOBKHU.

38. HWHTerpupoBaHue 10 YacCTsM.

39. WHTerpupoBaHue paliOHa/bHBIX Apobeii

40. HHTerpyvpoBaHue TPUTOHOMETPUUYECKUX AuddepeHLManoB, yHUBepcaabHast
TPUIOHOMeTpUUeCKas 0/ CTaHOBKa.

41. WHTerpvpoBaHHe HEKOTOPBIX UPPALIMOHAIbHBIX BbIPAXKEHHUN.

42. OrnpepgenieHHbIM WHTerpas OCHOBHbIE CBOMCTBA OMpeEeJeHHOr0 WMHTerpasia.
TeopeMma o0 cpeHeM.

43. BrumcieHre orpefiesieHHBIX UHTerpaaoB. @opmysa HetoToHa-JIeiibHuIIa.

44. TlpubnvkeHHOE BLIUKCIEHHE OTpefie/IeHHbIX MHTErPasioB.

45. HecobGcTBeHHble WHTerpaibl ¢ GeckoHeuHbIMH Tipefenamu (1-ro poga), ux
OCHOBHBbIE CBOKMCTBA.

46. HecobcTBeHHbIe MHTeTpasibl OT HeorpaHUUeHHbIX (YHKLWM (2-ro poja), ux
OCHOBHBIE CBOKMCTBA.

47. TlpunokeHusl OTpeJieIeHHOIO MHTerpasja K 3aZjlayaM reoMeTpUd, MeXaHWKH,
(bU3MKHU.

48. IlonsATMe  KOMIUIEKCHOTO  UMCJIA. ['eoMeTprueckoe  u300pakeHHe
KOMIIJIEKCHBIX UKCeJI.

49. JlevicTBUS HaJl, KOMIUIEKCHBIMH UMC/TaMH.

50. KomriekcHble uncia B anrebpandeckoil, TPUTOHOMETPUUYECKOW U
roKas3arte/ibHOM hopmax.

51. @yHKIMM HeCKONBKUX repeMeHHbIX. O6macTh onpefesnenus.['eomeTprueckoe
n300pakeHre HYHKIMN ABYX MlepeMeHHbBIX.

52. Tlpepnen, HempepbIBHOCTb (PYHKLIMU HECKOJBKUX MEePEMEHHBIX.

53. YacTtHble MNpOM3BOAHbIE  (PYHKLIMM  HECKOJbKUX  MEPeMEeHHbIX, WX
reoMeTpUYeCKUi CMBICII.

54. Tlonnseii quddepeHLUar.

55. TIpumeHenue quddepeHiana B IpUO/IMKeHHBIX BHIUMC/IEHUSIX.

56. IuddepeniupoBanyve QyHKIMH, 3aJlaHHBIX HESIBHO.

57. IuddepeHiiupoBaHre CI0KHOW (PYHKIIUU.

58. JkcTpeMyMmbl (YHKIMM ABYX TMepeMeHHbIX, HeoOXOoJuMble W [JOCTAaTOUHBIE
YCI0BUSA CYLIeCTBOBAHUS IKCTPEMYyMa. Y CJIOBHBIU SKCTPEMYM.

59. Haumenbiniee 1 Hanboiblliee 3HaUeHHs QYHKI[UH B 3aMKHYTOM 00/1aCTH.

60. 3agauu, npuBoAsive K AuddepeHLMaTbHBIM ypaBHeHUsIM. (OCHOBHBIE
MOHATUS Teopuu AuddepeHIManbHBIX YPaBHEHU.

61. 3azmaua Koum, Teopema CylleCTBOBaHWS U eJUHCTBEHHOCTH PelleHus 3a/auu
Kotu. Ocobble peliieHusl.

62. [uddepeHpanbHble yYpaBHEeHHs II€PBOT0 MOpsiiKa C  pasfe/stolMUCS
repeMeHHbIMH.

63. OpHopogHble nuddepeHaNIbHbIe yPaBHEHUS IEPBOTO MOPSAKA.

64. Jlunelinble AuddepeHIMaIbHbIe YPaBHeHYS [IePBOro TOPSAKa.

65. JuddepeHipanbHble ypaBHeHUs bepHyiiu.
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66. [uddepeHiyanbHble  ypaBHeHUsi  [epBOro  TMOpsiiKa B TIOJIHBIX
nuddepeHLanax.

67. [uddepeHiiyanbHble ypaBHEHUS BBICIIHUX TIOPSAKOB, TOHSTUS pelleHuUs
ob1riero ¥ yactHoro. 3azaua Ko, reomeTpruueCcKrii CMBIC/T.

68. YpaBHeHUs1, JOIyCKaroL1e TIOHWXKEeHWe MopsAKa.

69. JIMHelWHO-3aBUCUMBbIE U TMHENHO-He3aBUCHUMbIe (QyHKLIWU.

70. JluHeuiHble OAHOpPOAHBIE Aud@epeHIMaTbHbIe ypaBHEHUS N-TO TOpPsJKa.
CTpyKTypa 0011[ero pelieHwus.

71. PelieHve JMHEWHBIX OJHOPOAHBLIX JU(depeHIUa/NbHBIX YypaBHEHUU C
TOCTOSTHHBIMHU KO3(phHUIIeHTaMHU.

72. JluHeliHble HeoJHOPOHbIe AuddepeHIManbHbIe YpaBHEHUSI N-TO TMOpsiKa C
MOCTOSTHHBIMU K03 duiimeHTaMu. CTpyKTypa 0011]ero peliieHusl.

73. Meton Bapualyy NMpOU3BOJIbHBIX TTOCTOSTHHBIX (MeTo/ Jlarpanka).

74. MeTtop, Heorpefie/ieHHbIX KO3(P(ULMeHTOB HaXO0KJeHUsI YaCTHOTO pelleHust
JUHeWHBIX HeOAHOPOAHBIX MuddepeHIMa/TbHBIX ypaBHEHUM CO CrieljuajbHOM TpaBOi
YacTbIO.

75. Cucrembl auddepeHiHanbHbIX ypaBHeHHM. OOiye TMOHATHS. MeTofpl
peleHusl.

3ajauu K 3K3aMeHy (BTOPOH ceMecTp)

1. BeiuncuTh nipefienibl (PYHKIUMN:

3
+x- .
a) ]ij; 6) lim (\/X2+5-\/X2+X);
x=o 3x? + x? X7 ke
. ANb4-x-2 C 3x%+x-4
B) lim ———; r) lim———;
x—0 2X x—>1X2 +5x -6
. C0Ss2x- cos4dx =
vq) lim . > e) lim| X+ 2%,
x—0 xsin x x—0( 2- x

2. YKasaTb XapakTep TOUeK pa3pbiBa (QyHKLIUU
1) y =e-?
- X, ecnu x <0,

2)y=-(x-1)2, ecnu 0<x<2,

x- 3, eciu x=>2.

3. HaiiTu mpou3Bo/jHble hyHKIUHI:
a) y =3x>+3x - iz+3,
X

6) y =sinx -arctg x,

y = 08X

B) X'3'\/;’
1

ry= x> +1’
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)y :%tgg’x- tgx + X,

e) y =(1+Insinx)’.
o 2

4. CocTaBUTb ypaBHEHUS KacaTe/JbHON M HOPMAaJIM K JIMHUK Y =X - X +1 B TOuke C
abcuuccont X, =-1,

5. Haiitu npor3BogHble (QyHKLMH, 3aJaHHBIX HESIBHO:

a) y2 +2x2y— x2 =0,

0) cosy =4y? +e*,

6. Havitu TIPOU3BO/HbIE (GyHKLWH, TIpUMeHsIs norapupMuyeckoe
auddepeHLIIpOBaHYeE:

1
a) y=(arcctgdr)y

-, (6x - 3)x3
Oy = (oY

7. Haiitu npour3BoiHYy10 (DYHKI[MH, 3alaHHOM MapaMeTpPUYeCcKu:

x =2 + 3t + 1

3y =3t° + 52 +1
8. Haiitu HamuOosiblliee ¥ HauMeHbIlee 3HaueHre QYHKIMU y = X° —6x° + 9x — 3 Ha
uHrtepBase [0, 5].
9. BeIUMC/IUTE UHTErpasibl:

3 X’
1) (15x° - 2x + — |dx; 2) [——dx
: f[ W Gaey
2x-1
3) (x*Inxdx; 4) [————dx;
) ) fxz- 3x+2
x* +2 dx
5 6) [—.
) fx +3x )I1+3cosx

10. BeIuHMC/IUTE HECOOCTBEHHBIE HWHTEerpajibl WJIM YCTAHOBUTL UX PACXOIUMOCTD!:

o dx . 1 dX
a) érxln3 X 6) 11/1 x2

2
. X
11. BeruucuTh mioIiaib GUrypel, orpaHUYeHHOM rapaboiamMu: y :? -x+1lmn

2

X
=- —+3x+6.
Y 2

12. Havitu nonHble auddepeHLyanbl yKa3aHHbIX (QYHKLIAN:

a) z:7x3y— Xy; 6) z:xy4— 3x2y+1.

13. HaiiTu BTOpBIE YaCTHBIE POU3BO/HbIE YKa3aHHBIX (DYHKLIIA:
a) Z:exz'y2 6) z =ctg(x+y)

14. Haiitu oO1iiee pemienue quddepeHIMaNIbHbIX YPaBHEeHU:
)2 - y2 )y =2xy;

6)xy - ¥y =x?;

B)2xyy =(F - 1;

)Xy +y =3.r)xy +y =3.
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15. Haiitu o0iijee peltieHre crucTeMbl AuddepeHIanbHbIX YPaBHEHWI:

x =ax + 5y

>

—=—-4a4x - a4y

Bomnpochsl K 3k3amMeHy (TpeTuil ceMecTp)

1. [IBOWHOM MHTerpa.

2. CBoucTBa JBOMHOI0 UHTETpaia.

3. ['eomeTpHUUeCcKrii CMBICJT IBOMHOTO UHTErpasa.

4. MexaHWueCKu CMBIC/T IBOMHOTO UHTerpasia.

5. BeiuriciieHre IBOMHOTO UHTErpasia B 1eKapTOBbIX KOOPAMHATAX

6. BeIuriciieHre BOMHOTO UHTETpasia B MOJISIPHBIX KOOpVHATAX.

7. 3ameHa repeMeHHbIX B IBOMHOM UHTeTpa’ie.

8. [Ipuno>keHusi ABOMHOIO UHTerpasa.

9. TporHOM UHTerparn.

10. BrlunciieHHe TPOMHOIO UHTErpasia B [leKapTOBbIX KOOPAWHATaX.

11. 3amMeHa nmepemMeHHbIX B TPDOMHOM UHTeTpa’ie.

12.  TpouHOM UHTerpas B LIUIWHAPUUECKUX KOOPJAUHATAX.

13. TpoiiHoM uHTerpasl B chepuuecKux KOOpAuHaTax.

14.  Ilpuno>keHus TPOMHOTO UHTErpasa.

15. KpuBoiMHeNHbIM UHTerpasl epBoro poja.

16.  CoucTBa KPUBOJIMHEMHOI0 UHTETPasia TepBoro poza.

17.  KpuBonmHeWHbIV UHTerpaa BTOPOro poja.

18. CBoliCTBa KPpHMBOJIMHEWMHOTO UHTErpasia BTOPOTrO Poja.

19. Brlunc/ieHUe KPYBOJMHEUHOTO UHTErpasia MepBoro po/ja.

20. BbluncieHve KpUBOJIMHEMHOTO UHTerpasia BTOPOro poja.

21. He3aBUCUMOCTh KPUBOJIMHEMHOIO WHTerpajia BTOpPOTO poja OT MOYyTH
WHTETrPUPOBaHUS.

22.  TlpunokeHUsi KpUBOJMHEWHBIX UHTErPa/ioB.

23. TloBepxHOCTHBIVM UHTErpaj MepBOro poja.

24.  CBoNCTBa MOBEPXHOCTHOI'O MHTErpasia rnepBoro poja.

25. BpluucieHve nNoBepXHOCTHOI'O MHTerpasia IepBoro poja.

26. TloBepXHOCTHBIM UHTETPa BTOPOTO POJa.

27. CBoUCTBa NMOBEPXHOCTHOTO MHTErpasa BTOPOro poja.

28. Bblunc/ieHve MOBEPXHOCTHOI'O UHTEerpajia BTOPOro poja.

29. IIpunokeHusi IOBEPXHOCTHOI'O UHTErpasia IepBoro poza.

30. IIpunokeHusi MIOBEPXHOCTHOI'O UHTErpajia BTOPOro poja.

31. Cpsi3b MeXx/y TMOBEPXHOCTHBIM HHTErpajoM BTOPOrO0 poO/ila U TPOWHBIM.
®opwmyna Octporpazackoro — I'aycca.

32. CBsi3b MeX/ly TTIOBEPXHOCTHBIMU U KPHUBOJIMHEUHBIMU HWHTerpajiaMyd BTOPOIO
popa. ®opmyna CTokca.

33. IloHaTHe KOMIUIEKCHOI'O YMCIIa.

34. T'eomeTprueckoe M300pakeHre KOMILJIEKCHBIX UHCe/T.

35. ®opMblI 3a1IiCU KOMIJIEKCHBIX YUCe.

36. Cno)xeHve U BblUMTaHUE KOMILJIEKCHBIX YUCe.

37. IlpowusBeneHre KOMIUIEKCHBIX UHCEJI.

38. [leneHue KOMIUIEKCHBIX UHCEJI.
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39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

N3BneueHre KOpHeH U3 KOMIIEKCHBIX UHCeJI.

UucsioBele psjbl.

CxoauMOCTb psija.

CyMmmMma psiza

Ps1 reoMeTprueCcKou MpoOrpeccum.

HeobxorMoe ycioBre CXOAUMOCTH.

["apMoHMYeCcKUi ps.

[Ipr3HaKu cpaBHEHUs Psi/IOB.

[TpusHak /lamambepa.

PagvikanbHbIM TTpu3HaK Koiu.

NuTerpanbHbiv ripu3Hak Koim.

OO000ITIeHHBIN TAPMOHUYECKHUM PSII.
3HakouepeayrLecs psjbl.

[TpusHak JleliOHUIIA.

OO011uit 1O0CTaTOYHBIM MPH3HAK 3HAKOTIepeMEeHHBIX PsI/IOB.
AGcooTHas ¥ YCIOBHAsI CXOAUMOCTb.

CBoiicTBa abCOJIOTHO CXOASIIUXCS PSJOB.

OLleHKa MOrpelHOCTH, AONYILEHHOW MPU 3aMeHe psifla YaCTUYHOM CyMMOHM.
@YHKIIMOHA/IbHBIE PSI/IBI.

O6/1acTh CXOIUMOCTH, METO/IBI €€ OTIpeZiesIeHusl.
CrerneHHbIe psfbl.

WHTepBan 1 paguyc CXOAUMOCTU CTENIEHHBIX PSAZIOB.

Psp Teliopa 1 MakopeHa.

PaznoxxeHue QyHKIMI B CTeTI€HHBIE PSJIbI.

[TpuMeHeHHs CTeTIeHHBIX PSZIOB B MPUO/IMKEHHBIX BHIUUCIEHUSIX.
Paner @ypee. [locTaHOBKA 3a7jauu.

Psiib1 @yphbe /171 YeTHBIX, HeUeTHBIX (PYHKIIUIA.

Psanb1 @yphbe A GyHKIMM ¢ iepyuosaoM 2 1.

Pa3noxeHne Hemepuoanueckux (QyHKIUM B psifi Pypebe.
Pa3znosxenue B psify @ypbe PyHKLIUN NPOU3BOIBHOTO MEPHUO/A.
NuTterpane @ypre.

KommnniekcHas ¢popma psina @ypre.

3ajauM K 3K3aMeHYy (TpeTuil ceMecTp)

1. B gBoiliHOM wuHTerpane ]J; f G, ydxdy pacCTaBUTh TpeJiesibl UHTerPUPOBaHUS

nByMsi criocobamu, eciv 06/1acTh D orpaHUYeHa IMHUAMM y =x*, ¥ =X+2 x =0 & 20),
2. Haiityi nomiaze GUrypsl, OrpaHMUeHHON TMHUAMA y =x* -1, ¥ =0 x =0 (x>0),

3. HaiiT Maccy TIOCKOM TTaCTUHKUA D € TTOBEPXHOCTHOM TIOTHOCTBIO (X, Y) =Xy |

OrpPaHUYEeHHOM JIMHUAMU Y =X, ¥ =2x x =2

4. Haiitu 06beM Tesia V, orpaHMYEHHOTrO TMapaboIMUYecKUM IWIMHAPOM y =x W

TVIOCKOCTSIMM Y +2 =4 z =0.

5. Hautu wMaccy mIOCKOM TUIaCTUHKUA D

p(x,y) =/x* +y* | OTpaHUUEHHOMN IUHUAMH x> +y* =9, x* +y? =4 x =0, y =0 (=0, y =0),

2

2
o + o X
6. Haiitu pry IX+X'dY ey L,, — nyra KpUBOH y =", 3aK/TOUeHHAT MEXIy

4
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toukamu 00,0 iy AQ; 1,

7. Bblumcimth paboTy, TPOM3BOAMMYIO CHIONW F =xy’i +x®yj BAOMb OTpe3Ka
TMPSIMOM OT TOUKH B, 0) 10 Touku CC; D,

2
8. Haiitu [O - D+ x° ydy , rae L.z - pyra smmanca X =cost, y =2sint QT TOUKM

AB

AQ, 0) 10 TOUKHU B(; 2),
9. JlaHbl KOMILJIEKCHble uYMCiaa 2 =3+5i, 2z, =3-4i  z;=1-2i, HallTu 4YMUCJIO

_ (ZI+Z3) 'z,

Zy

10. TlpeacTaBUTL B TPUTOHOMETPUUYECKOW U TOKa3aTe/lbHOU opMax U M300pasuTh
Ha KOMIUIEKCHOM TIJIOCKOCTH CJIeZIyIOIIe KOMIIeKCHbIe UHC/Ia:

a) z, =2- 2i; 6) Z, :-1‘; B) Zy =3 +i,

11. Peuth ypaBHeHust: a) x” +4x+5=0; 0) x*+9 =0.

; . Y4 o
12. Tok MeHsieTcs 110 3aKOHY i =90sin(wt - F) A. HavTu KOMIIJIEKCHYIO aMIUTUTYAY

I TOKa ¥ u300pa3suTh ee Ha KOMIUIEKCHOH T/IOCKOCTH.
13.UccnenoBaTh CXOAMMOCTD psifia.

D 2)§W ) St S5

n

5) 22n+1, 6)2 1l 7. 2_1(n+1)1n3(n+1)'

14. BbISICHUTB, CXOUTCS JIA IAHHBIM psifi abCOJIIOTHO, YCIOBHO W/ PACXOAUTCS.
(- 1" (- D"

1),12;3n+1 2),,21'n +1°

15. Haiiti 06/1aCTh CXOIUMOCTH ,Z[aHHOFO pﬂ,qa.

n=1 N 5n
16. Pa3znoxutb [JaHHYIO GYHKIOMIO B psf MakjopeHa U yKa3aTb 00/acThb
CXOJVIMOCTHU nonytleHHoro psja.

1) f(x)——8, 2) fG)=InQ- 2x),

17. HaWtu Tpu MNepBbIX, OTJIMYHBIX OT HYJIS Y/eHa pa3/iO)KeHWs B CTeNeHHOW DS
pemrenns y =y&) auddepeHIMaNbHOTO ypaBHeHHMsT y =2¢*- y°, Y/I0BIETBOPSIOLIErO
HavaapHOMY ycaosuto y0)=0.

18. PaznoxuTs B psif Pypbe nepuoAnueckyto ¢ nepuozioM T=4 QpyHKI1IO

f(X)Z«{_ Jr, npu -2<X<O,

a, npu 0=<x <2.

Bonpocel K 3k3aMeHy (4eTBepTbIM CEMeCTP)

1. IlpeameT ¥ OCHOBHBIE OTIpe/ie/ieHUs] TEOPUU BEPOSITHOCTEM.

2. CoBMecTHble U HeCOBMeCTHble COOBbITUS, TIOJHasi Tpymnmna COOBITHH,
TIPOTUBOTIO/IOXHbBIE COOBITHSI.

3. KombuHaropuvka: pa3MellieHre, COUeTaHUs, IMepeCcTaHOBKU U Te€PecTaHOBKU C
TIOBTOPEHUSAMM.

4. Knaccuueckoe — oripefeneHde  BepoATHOCTH. (CBOWCTBA  BEpPOSITHOCTH,
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BBITEKAOLLIMEe U3 KJIaCCUUeCKOro onpepesneHus. [l pumepsl.

5. CraTtucThueckoe oOTpejie/ieHHe BEPOSITHOCTH, ero OCOOeHHOCTH W CBSi3b C
K/IaCCUUECKHM OTpe/ie/IeHUEeM.

6. TeopeMbl C/1I0)KeHHSI BEPOSITHOCTEM.

7. 3aBUCHMbIe U He3aBUCUMbIe COOBbITHS. Y C/IOBHbIe U 6e3yC/IOBHbIe BEPOSITHOCTH.

8. TeopeMbl YMHO>KeHUSI BEPOSITHOCTEM.

9. ®opmyna nosHou BepositHoCcTH. DopmyJiel batieca.

10. [JuckpeTHble W HelpepbIBHbIE C/lyyaliHble BeTMUMHBLI. 3aKOH pacripefiesieHust
C/Ty4aliHOM BEeJIMUMHBI U CITOCOOBI ero 3a/jaHusl.

11. ®yHKLMA pacrpe/ie/ieHds C/ly4yaliHOM BeJIMUMHBI U ee CBOWCTBA 1Sl AUCKPeTHOMU
Y HeMPepPbIBHOM CJIyYalHbIX BEJIMUMH.

12. MaTemaTHueCcKoe 0XKHJJaHWe CTy4auHOW Be/TMUMHbL. Ero CMBIC/T ¥ TIPUMEDBI.

13. CBoiicTBa MaTeMaTUUeCKOr0 O>KUaHHS.

14. Iucniepcys v cpefiHee KBaJpaTUYeCKOe OTKJIOHEHHEe CyYalHOW BeJIWUrHBL. X
CMBIC/T U IPUMEDBI BBIUMC/IEHHS.

15. CBoMCTBa AWCIEPCUU U CpeIHET0 KBaZipaTUUeCKOT0 OTK/IOHEHUS.

16. HauasibHbIe U LieHTpa/ibHble MOMEHThI. ACUMMeTpPUS U 3KCLieCC.

17. ®opmyna bepHynnu. bBuHomuaneHoe pacripesienieHre. HavBeposiTHelee 4nc/io
HaCTYTIZIEHUs] COOBITHH.

18. ®opmyiia ITyaccoHa. 3aKOH pacrpe/ie/ieHusI PeJKUX COOBITHH.

19. I'unepreomeTpuueckoe pacripeziesieHue.

20. MaremaTdueckoe OXKWJAHWe, [JUCIIepCUA U CpefHee KBaJpaTHUueCcKoe
OTK/IOHEHWe YaCTOTbI U YaCTOCTH.

21. HemnpepbiBHble ciaydaiiHble BenuuuHbl. [luddepeHiianbHasi ¥ HUHTerpaabHas
(GyHKLMU UX pacripefie/ieHus], UX CMbIC/I U CBSI3b MeXAY HUMHU.

22. BeposATHOCTb MOMaAaHUSI CAyYalHOW BeJWYWHBI B 3aJJaHHbIA HHTepBasl.
BeposATHOCTE TOTO UTO HemnpepbiBHAs C/lyyaliHas Be/IMUMHA TMPUMET TOYHOEe Hamepes
3a/laHHOe 3HaueHue.

23. HopmasnbsHoe pacripefiesieHye. [I10THOCT, HOpMa/IbHOIO pacripefie/ieHuss U ee
CBOMCTBa.

24. HopmupoBaHHOe (CTaHJAapTHOe) HOpMajbHOe pacrpejeneHve. DOyHKIUS
Jlariaca: rpaduK, CBOMCTBA, TabJTHITBL.

25. @yHKIMSI HOPpMa/IbHOTO pacrpeiesieHusi CTyuyaiHOW BeJIMUMHBI.

26. BeposiTHOCTb MonaZiaHWs HOpMa/bHO pacripe/ie/leHHOM C/Iy4yaliHOM BeJTMUMHbBI B
3a/laHHbIA UHTEPBAJL.

27. BeposSTHOCTb 3a[JaHHOT0 OTK/JIOHEHWS HOPMAa/JbHOM C/TyYalHOM BeTWYHHBI OT
CBOEro MaTeMaThueCcKoro oxuaanus. [IpaBuio tpex curm.

28. PaBHOMEpHBIM 3aKOH pacrpe/ie/ieHus..

29. Iloka3are/ibHbIM 3aKOH pacripefieIeHusl.

30. 3akoH Gombivx uuncen. [ToHsTre o Teopeme UebbiieBa. 3HaueHHEe TeOPeMbl
YeOpiieBa.

31. 3akoH 6osbimx urcen. Teopema BepHyu.

32. BeposiTHOCTb OTK/JIOHEeHUsI YaCTOCTM OT BepOATHOCTH, YaCTOTbl OT
HaVBEpPOSITHEMILIErO YHCJIa.

33. IloHsTHe O LeHTpa/lbHOM TIpefiesibHOM TeopeMe. Teopema JIsmyHoBa.

34. IlpegMeT ¥ OCHOBHBIE 3a/laul MaTeMaTUUeCKOW CTaTUCTHKM.

35. IlonsiTue BapualLMOHHOIO psAfa. [JUCKpeTHbie ¥ UHTepBa/ibHbie BapyalluOHHbIE
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psAbl. HakorieHHbIe 4acTOThI U YaCTOCTH.

36. I'paduueckoe n300pakeHHe BapUAL[MOHHOTO psifia. OMMUpUYecKas (yHKIUS
pacripe/ie/ieHUsI.

37. YucioBble XapaKTepUCTUKU BapyalldoOHHOTO psifia. CpeaHsisi apudmMeTrueckas U
ee CBOMCTBA, MO/la U MeiuaHa. KBaHTu/M.

38. TlokaszaTemu Kojeb1eMOCTU: BapUalMOHHBIM pa3Max, CpejHee JIMHeWHOe
OTK/IOHeHUe, Aucrepcus, Ko3gduimeHT Bapyuayu. CBOKWCTBA AUCIIEPCHUH.

39. MomeHTHI (Haua/lbHbIE U LleHTpa/bHbIe). [ToKa3aTenn acUMMeTpUH U 3KCIiecca.

40. I'eHepasibHasi COBOKYITHOCTb U BbIOOpKa. CyIIIHOCTh BLIOOPOUHOTO METO/a.

41. TloBTopHas u OecrioBTOpHasi BbiOOpKa. OmMOKKW  pervucTpaiuu "
pernpe3eHTaTUBHOCTH, TIpefieibHasi OITMOKa BIOOPKH.

42. CraTACTHUYECKHEe OLIeHKM I1apaMeTpoB pacripejesneHus (CyLUHOCTb TeOpUHr
OLIeHWBaHUs1): HECMEI|eHHOCTb, COCTOSTE/IbHOCTh, 3()()eKTUBHOCTh OLI€HOK.

43. ToueuHasi olleHKa reHepabHON CpeiHel 110 BEIDOPOUYHOM CpeHei.

44. ToueuHass oOIleHKa TeHepanbHOU mucriepcud. “VicripaBieHHble” BbIOOpOYHast
[NUCTIePCUS U CpefiHee KBaJipaTUyecKoe OTK/IOHeHUe.

45. VlnTepBanbHble OL[eHKU. TOYHOCTE OLleHKU. [loBepuTe/ibHast BePOSITHOCTb.

46. CpenHsist omvbKa BEIOOPKY /151 CpefiHel U IS [IOJH.

47. Heobxoaumast uMcC/ieHHOCTb 06bemMa BEIOOPKH.

48. [loBepuTe/ibHble WHTEPBa/bl [Jis OLIEHKM MaTeMaTUUeCKOro OKUAAHUS
HOPMAaJILHOTO pacripefiesieHust [IPU U3BECTHOM CpeJJHEM KBaJJpaTUUe€CKOM OTK/JIOHEHHUU.

49. [loBepuTe/ibHble WHTEpBajbl [Jj OLIEHKM MaTeMaTUUeCKOro OKUJaHUs
HOPMaJIbHOTO pacripe/ie/ieHus TPy Hen3BeCTHOM CpeJlHeM KBaZpaTUUeCKOM OTK/IOHEHUHU.

50. OuieHKa BepOSITHOCTH T10 YaCTOCTU: TOUeUHas U UHTepBaJlbHasl.

51. 3akoHnsl pacrnipesienenvs CrerogenTa, [Iupcona, ®uiiiepa.

52. Cratuctrueckas IpoBepkKa ruroresbl. CTaTUCTUYecKas TUIioTes3a: HyJjeBas U
a/lbTepHATHBHasl, TTapaMeTpuueckasi U Herapamerpuueckas. Ommbku [ u I pofa.

53. CTaTuCTUYeCcKuil KPUTEpHi TIPOBEPKH Hy/aeBou rumore3bl. Habmromaemoe
3HaueHWe Kputepus. Kputuueckas o6mactb. Ob6acTh MPUHSTUS TUMOTe3bl. KpuTHueckue
TOYKA. OTbICKaHHWE MPAaBOCTOPOHHEW, JIeBOCTOPDOHHEHM, JBYCTOPOHHEM KpPUTUUECKUX
obmnacreii. [ToHATHE MOII[HOCTHA KPUTEPHSI.

54. IlpoBepka rumoTe3bl 0 HOPMaJbLHOM pacrpejie/ieHdd. KpuTepui cornacus
ITupcona.

55. [IIpoBepka ruIOTe3bl O YHCAOBOM 3HAau€HHWU [JUCIIePCHMH TeHepaibHOU
COBOKYITHOCTH. IIpoBepka rurore3bl O paBeHCTBe [JBYX [JUCIEPCHMM HOPMaJbHO
pacripe/ie/ieHHbIX FreHepaabHbIX COBOKYITHOCTEM.

56. IIpoBepka ruroressl 0 paBeHCTBe [BYX CPeJHUX HOPMa/IbHO paclipefie/ieHHbIX
reHepabHbIX COBOKYMHOCTEMN C U3BECTHBIMU JUCIIePCUSMM.

57. IlpoBepKa rurnoTresbl O UACJIOBOM 3HAaUEHWH FeHepaJbHOM CpefjHed HOPMabHO
pacripefie/ieHHOM TeHepaJibHOM COBOKYIMHOCTU TpPUA HW3BECTHOW W HEU3BECTHOU
reHepasibHbIX JUCTIePCUSX.

58. TIpoBepka ruriotessl 0 paBeHCTBE [BYX CPeJHUX HOPMa/IbHO pacripe/ie/ieHHbIX
reHepabHbIX COBOKYIMHOCTEN NMPU HEM3BECTHBIX PAaBHBIX JUCIIEPCHUSIX.

59. TlpoBepka rumoTe3sl 0 UKWC/JIOBOM 3HAaUeHUM reHepajibHOW A0/d (0 TapaMmeTpe
OMHOMMA/ILHOTO 3aKOHA pacripe/ie/ieHus).

60. IIpoBepka rumoTe3bl O paBeHCTBe [IBYX J[0Jield HOpPMa/bHO pacripefie/leHHbIX
reHepasibHbIX COBOKYITHOCTEM.
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3a/iaui K 3K3aMeHy (UeTBepThbIid CeMeCcTp)

1. V3gaTe/ibCTBO T/IAaHUPYET BBIMTYCTUTh B TEKYI[eM rofly 6 pa3muuHbIX yueOHHUKOB
M0 CTAaTHUCTHKe. KakuM KOIM4ecTBOM Criocob60B MO>KHO BbIOpaTh 30 3K3eM/ISIpOB, ec/iid B
6ubmoTeKe YHUBEPCUTETA JO/DKHBI OBITh TIPe/[CTaB/IeHbl BCe BU/bI M3AHHBIX YueOHUKOB
T10 CTaTUCTHKE?

2. CKOJIBKO pa3/IMUHBIX «CJIOB» MOKHO COCTaBUTh U3 OYKB C/IOBA «KOJIOKOJ»?

3. Kopg 6ankoBckoro ceiida cocrout u3 8 mudp. CKOMBKO MOXHO COCTaBUTh
pa3MUHbIX KOJOBbIX KOMOWHAIMi, ecnu: a) LUdpbl He TMOBTOPSIOTCA? 0) LUdpbI
TIOBTOPAOTCA?

4. B MopeniaBaHUM TMPUHATO [laBaTh CHUTHasbl, UCMOJb3ysl Pa3HOLBETHBIE (Pyiary.
CKOJIBKO CUTHaJIOB MOXKHO COCTaBUTb, UCIIO/b3Ysl OJHOBpeEMeHHO 8 (hjiaroB, U3 KOTOPhIX 1
KpacCHBIM, 2 CUHUX, 3 3e/IEHBIX U 2 Oe/bIX?

5. B mara3uH ObITOBOM TeXHUKU TIOCTYIIW/IA TIapTHs TesieBU30poB: 20 TeseBU30pOB
«Sony», 10 TteneBusopoB «Panasonic» u 30 TeneBu30poB «Samsung». M3 mnaptuu
CJlydaiiHbIM 0Opa3oM BbIOpaHBI [Ba TejieBU30pa /Il CTEUa/JbHOTO TeCTHPOBAHUS.
KakoBa BeposSITHOCTh TOTO, UTO a) OAWH W3 HUX — TeleBU30p «Samsung»? 0) oba
Te/IeBU30pa U3r0TOBJIEHbI OAHOM (hUPMO?

6. B ropozie Tpu KoMmMepuecKrix 0OaHKa, OI[eHKa Ha/le)KHOCTH, KOTopbiX - 0,9, 0,7 u
0,6 cooTBeTcTBeHHO. B CBSI3U C oripefiesieHMeM XO3SUCTBEHHBIX TMEPCIEeKTUB pa3BUTHS
ropofia aJIMMHUCTpAl[MI0 UHTEPeCylOT OTBEThl Ha CJie[yrolljde BOIPOCHI: a) KaKOBa
BEpPOSITHOCTb TOT'O, UTO B TeUeHHe rofia 00aHKPOTSTCS Bce Tpu OaHKa? 0) He 00aHKPOTUTCS
X0Tsl ObI 0uH 0aHK? B) 00QHKPOTHUTCS TOJBLKO OAWH OAHK? T') 00aHKPOTATCS TOMBKO /IBa
6aHKa?

7. Ilpu MOKyIlKe TOBapOB Ha CyMMYy, mpeBbimaroifyo 500 pybsielt, moKyraTeto
nipe/jjiaratoT OuieT GeCpOUTpHIITHON JoTepen. B jloTepee pa3bIrphIBAtOTCS TIPU3BI ABYX
BUz0B: 70 mipu3oB repBoro Buza v 30 mpu30B BTOPOro BHja. KakoBa BepOSATHOCTb TOTO,
YTO MEpPBBIM TOKYyIaTe/b, Ce/aBIIMM COOTBETCTBYIOIIYIO TIOKYIIKY W TIOYUYMBIIUU 3
noTepelHbIX Ouera, craHeT objazlaTesieM: a) OJWHAKOBBIX TPU30B? 0) x0T ObI ABYX
TIPU30B MEepBOro BY/ia? B) TpeX MPU30B BTOPOTo BUAA?

8. B KOMaH/JHOM 3aueTe aBTOrOHOK JIUJWPYIOT TPU KOMaHAbl. B ciyyae eciu
TOHOYHBIM 0O0/MW/ CONIeT C TpacChl KOMaH/a He TOJNYUUT 3aueTHhIX OUKOB. ODKCIEepPThI
OLIeHMBAIOT BepOSITHOCTh cxofia 6o/m/ia repBoit KoMaH/b! Kak 0,1, BTopoii — 0,15, TpeTheit
— 0,2. OmpefienniTe BepPOSITHOCTh TOTO, UTO a) K UHUIITY TIPUYT BCe 00/UbI? 6) XOTS Obl
oJvH 60/uA? B) ABa OoMMga COMAYT C TPACcChl?

9. B ypHe 12 Genbix, 5 KpacHBIX W 3 UepHBIX Iapa. Haygauy BbIHUMAaeTCs TpU
miapa. Haliziute BepOsSITHOCTB TOTO, UTO a) BCe IIapbl OyyT KpacHbIMU? 0) XOTs ObI 0IUH
map 6yzet yepHBIM? B) ZiBa 11apa OyayT GenbiMu?

10. UrpanbHast KOcTb OpocaeTcst Tprkabl. Onpefie/iiTh BePOATHOCTh TOTO, UTO: a)
X0Ts1 OBl OZTMH pa3 BBITIAZIET 5 OUKOB; 0) TpU pa3a BhIMa/eT 6 OUKOB; B) [iBa pa3a BhIMazieT 3
OuKa.

11. CtpoutenibHasi pupMa MILET KPacKy orpejeneHHOro 1jseta. Kypbep 3BOHUT B 4
CTPOUTE/IbHBIX MarasvHa. BeposSTHOCTb Haiuuus HeoOXOAWMOW KpackKu B II€PBOM
MarasvHe paBHa 0,9, Bo Bropom — 0,92, B Tpetbem — 0,8, B uetBepTOoM — 0,7. KakoBa
BEpPOSITHOCTb TOTO, UTO a) XOTsI ObI B OJJHOM Mara3uHe OKa)KeTCsl Kpacka HY>KHOTO I[BeTa?
6) Bo Bcex MarasvHax OKakKeTCsl Kpacka HY)KHOTO 1iBeTa? B) HM B OJHOM MarasuHe He
OKa)KeTCs1 KpaCKU HY>KHOTO LiBeTa?
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12. BeposiTHOCTb TOT'O, UTO HOBBIM TOBap OyZieT 10Jib30BaThCsl CIIPOCOM Ha PhIHKeE,
eC/IM KOHKYDEeHT He BBITYyCTUT B TPOAAXKY AaHaJOTMYHbIM TIPOAYKT, paBHa 0,58.
BeposiTHOCTH TOTO, UTO TOBap OyZeT MOIb30BaThCS CIIPOCOM TIPU HA/JIMUMK Ha PBIHKE
KOHKypupytoiiero ToBapa 0,32. BeposiTHOCTb TOro, 4TOo KOHKypupytoliasi dupMa
BBIMTYCTUT aHAJIOTUUHbBIA TOBAP Ha PLIHOK B TeUeHHe WHTepecyrlero Hac nepuoga 0,24.
YeMy paBHa BePOSATHOCTb TOTO, UTO TOBAp OyJeT UMeTh yCIiex?

13. BeposTHOCTb TOro, 4YTO K/JIMeHT 0aHKa He BepHET 3aeM B TIepUO/,
9KOHOMHYecKoro pocra, paBHa 0,06, a B mepuop 3KOHOMHYecKOro kpusuca - 0,23.
[IpennosioKumM, BepOSATHOCTb TOTO, UTO HAUHETCS Mepuoj, 5SKOHOMUYECKOr0 POCTa, paBHa
0,79. UemMy paBHa BepOSITHOCTb TOT'0, UTO Cy4YaiiHO BbIOpaHHBIM K/IMEHT OaHKa He BepHET
TOTyYeHHbIW KpeauT?

14. DKOHOMUCT-aHA/IMUTUK YCJIOBHO TIOApa3zesisieT 3KOHOMUUEeCKYH CUTyalui0 B
CTpaHe Ha “XOpOLIYyH”, “IIOCPeCTBEHHYI0” U “TIJIOXYH0” U OL[eHUBAeT WX BEPOSATHOCTU
I1s1 ;aHHOrO0 MoMeHTa BpeMmeHu B 0,25, 0,60 u 0,15 cooTtBeTcTBeHHO. HeKOTOPBIN UHIEKC
SKOHOMMYECKOTO COCTOSIHUSI BO3pacTaeT C BeposaTHOCThIO 0,7, Korjga curyanus
“xopolias”; ¢ BeposiTHOCTBIO 0,2, Korjga curyanusi “rocpefCcTBeHHast”, U C BePOSITHOCTBIO
0,1, korga cutyauus “mioxas”. [lycTb B HaCTOSIIMM MOMEHT UHAEKC SKOHOMHYECKOTO
COCTOSIHUS BO3POC. UeMy paBHa BEPOSITHOCTh TOT'O, UTO SKOHOMMKA CTPaHbl Ha Moagbeme?

15. Kepamuueckasi Ti/IMTKa OJHOW MapKW, 1[BeTa W pa3Mepa BBIMyCKAeTCsl [IBYMSI
1[lexaMH1 3aBo/ia: NepBbi 1jeX BbilmyckaeT 60% mauTku, a BTopor 40%. [IprueM u3BecTHO,
yTo 8% TpOAYKIMY TepBOro 1jexa UMelT JedeKThl, TOrJa KakK 3TOT Ke MoKa3aTesb s
BTOpPOro Iiexa paBeH 5%. CnyualiHO B3dTas IIJIMTKa uMeeT JedekT. UeMy paBHa
BEPOATHOCTb TOr'0, YTO OHA BBIMYILeHa [1epPBLIM LIeXOM?

16. Ompoc mokasan, uto u3 26 CTYJeHTOB, 0Oyd4arol[uxcsi B TepBoM rpymrme 18
POCTOBYAH, a OCTa/IbHbIe >XUBYT B JPYTrHX rOpoOJax, BO BTOPOW rpymre 17 CTyJeHTOB-
POCTOBUAH, a ocTajbHbie 10 >KUBYT B [PyruX ropojax. M3 BTopoii rpynmbl B MepBYIO ObLT
riepeBejieH OIVH CTyZeHT. [loc/e TiepeBofia OJIWH CTY/IeHT TepPBOU TPYMITbl ObLT BHI3BAH B
JleKaHaT U 0Kas3aj0Ch, YTO 3TO CTYZEHT POCTOBUaHMH. KakoBa BepOSTHOCTb TOr'O, UTO U3
BTOPOMU T'PYTITILI B TIEPBYIO ObUT TIepeBe/ieH CTYAeHT-POCTOBYAHUH?

17. CtpaxoBasi KOMIIaHUS JIeJIUT , BOJWUTE/Ier, 3aK/IFOUUBIINX JOTOBOP aBTOKACKO Ha
cleiyroIIue TPymIbl pUcKa: 1 rpyrina — HU3KWAW pUCK; 2 Tpynna - CpeJHUW; 3 rpyrina —
BBICOKUM pUCK. Cpelid KJIMEHTOB CTPaxOBOW KommaHuM 25% - mepBou rpynmbl; 65% -
BTOpOM rpymmbl; 10% - TpeTheli rpynmbl. BeposTHOCTH TOTrO, YTO CTpaxoBoe COOBITHe
MpOM30iiIeT W CTpaxoBass KoMmMaHWs OyjeT BbIHY)XKAeHa BBIIVIATUTh CTPaxXOBOe
BO3MellleHre /IJIs TIepBOM FPYMIibl pUCKa oljeHrnBaeTcs Kak 0,1; g Bropou rpymrsl — 0,2;
nnst Tpetbeli — 0,3. KakoBa BepOSITHOCTb TOTO, UYTO CAy4YaliHO BBIOPAHHBIM KIIMEHT,
TOJTYUMBIIUM CTPaX0BOe BO3Mell|eHHe, OTHOCUTCS K TPYIIe CpeHero pyucka?

18. PaboTa COTPYZHWKOB TOPrOBOTO 3ajia CyrepMapkeTa OpraHHW30BaHa B [iBe
cMeHbl. B mepBoii cMeHe paboTarOT 5 MY>KUMH U 7 >KEHIIWH, BO BTOPOW CMeHe — 9 My>KUWH
1 10 xeHmyH. V3 BTOpOi CMeHbI B MepBYyI0 ObUT TiepeBe/ieH OAMH COTPYAHUK. Bo BpeMms
paboThI TIepBO CMeHBbI K/IMEHT CyrepMapKeTa MPUIJIACH/I COTPYAHWKA TOPTOBOTO 3aja
I8 KOHCyJ/bTauud. KOHCy/bTUpOBas K/IMEHTa COTPYJHUK — MyXuuHa. KakoBa
BEPOSATHOCTb TOTO, UTO M3 BTOPOI CMeHBI B TIepBYIO Obl/ia IepeBe/ieHa JKeHII[Ha?

19. Tlpu mnpousBozacTBe 0€3aJKOTOMBHBIX HAIUTKOB CIeI[HaJbHBIN  armrmapaT
pas/ivBaeT orpejiesieHHOe uncio yHUMM (1 yHums = 28,3 r) HanuTKa B CTaHIapTHYO
éMKOCTb. UHC/I0 pa3/MThIX YHLUM MTOJAUMHSETCS HOPMaJbHOMY 3aKOHY C MaTeMaTHUYeCKUM
O’KUJIaHUEM, 3aBUCALLMM OT HaCTPOMKHU anmnapaTa. KommyecTBo YHIIMM HalWTKa, Pa3/IuThIX
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OTZeJIbHBIM arirapaToM, UMeeT CTaHZapTHoe OTK/IoHeHue O = 0,4 yHumu. [lycts éMKOCTH
00bEMOM B 8 YHIMM HaroJIHSIOTCA KOKa-Komoi. CKOMBbKO YHIMM HaIlluTKa JO/DKEeH B
cpefHeM pa3/nuBaTh  amnmapaTr, urobel He Oosee 3% éMKoOcTelt  OKa3alMCh
TrieperoIHeHHbIMU ?

20. HanoroBass uWHCHEKUUSI yTBEPXAAeT, YTO HApPYLIeHUsi HaJOroBOro
3aKOHOJaTebCTBa XapakTepHbl 4151 35% mnpeAanpusTuii ropoga. TijaTenbHOW MPOBEPKe
Obun moABeprHyThl 59 mipearnpusTuil. Uemy paBHa BepOSITHOCTb TOTO, UTO [10Jis
TIPeNIPUATHN — HapyIUTesield Oy1eT OT/InYaThCsl OT UCTUHHOM A0/u 6oee uem Ha 0,127

21. Omnpoc 20 ropoxkaH TIOKasaj, 4YTO CpeJHeMeCsuHble pacXO[bl Ha TMOKYIIKY
JKYPHAJIOB M Ta3eT COCTaB/siOT 125 pybsieli ¢ McripaB/ieHHBIM CPeIHUM KBaJ[paTHUeCKHUM
oTk/iioHeHreM 60 py6neit. IToctpoiite 99% [oBepuTenbHBI WHTEPBaa [AJisi OLEHKA
CpeHeMeCsUHbIX PacX0/0B Ha MPecCy rOPO’KaH B TeHepaJlbHOU COBOKYITHOCTH.

22. lns onpefesieHUs CpelHEr0 pa3Mepa JHEBHOU BBIDYUYKU MapILIPYTHBIX TaKCH
ropoga Obima mpousBefeHa 10%-Hasi ciyuvaiiHass OecrioBTopHasi Bbibopka u3 1200
MapIIPyTHBIX TakCH. B pe3ynabTare ObIIM TI0/ydeHbl JaHHbIE O CpeAHer JHEeBHOU
BbIpyuKe, KoTopas coctaBwia 5000 pyOseii. B kakux mnpezenax C [JOBepUTeTbHOMN
BepOATHOCTBIO 0,95 MOXKeT HaxOAUThCA CpefHssl JHEeBHas BbIPydyKa BCEX MapILUIPYTHBIX
TaKCH TOpo/ia, eC/Iu CpefiHee KBajipaTUUeCKoe OTK/IOHeHHe cocTaBuiio 650 pybsieii?

23. I'naBHBIM OyxranTep 060JIBIIION KOPIIOpALMM MPoBea 00c/iefoBaHKe TI0 JaHHbIM
TpOLLe/IIero roja C LeJibl0 BbISICHEHUS [0JM HeKOppeKTHbIXx cyetoB. M3 2000
BbIOpaHHBIX CUETOB B 25 OKa3aiMCh HEKOPPEKTHble MPOBOJKU. il yMeHblleHUs [0/d
olIMOOK OH BHeJpU/I HOBYIO cucTemy. ['0f CITyCTs OH pelius TTpOBepuTh, Kak paboTaeT
HOBasi CHCTeMa, 1M BbIOpas i MPOBEPKU B MOpsigKe ciydaiiHoro otoopa 3000 cueToB
KomriaHuu. Cpeii HUX OKa3anoch 30 HeKOPPeKTHbIX. MOXKHO /I YTBepKJaTb, UTO HOBast
CUCTeMa I103BOJIW/IA YMEHBIIUTh [0JIH0 HEKOPPEKTHBIX MPOBOAOK B cuerax? I[IpUHATH
ypoBeHb 3HauumocTH o = 0,05.

24. Ha nipeArnipyUsaTAU UCC/IeS0Ba/IOCh U3MEeHeHue pacxoa CbIpbs Ha MPOU3BOACTBO
MPOJAYKIIMM B YC/JIOBUSIX TIPUMEHEHUs] HOBOM U CTapOd TEeXHOJIOTMM W3TrOTOB/IEHUS
n3genuid. BribopouHasi [ucriepcysi pacxofia ChIpbsi Ha M3/ie/ivie 10 HOBOW TeXHOJIOTHUH
coctaBuna 124 kB.ep., a no crapou — 189 kB.eq. CunTasi, UTO pacXoZ, CbIpbsi HA U3/eJre M0
CTapoOy Y HOBOM TEXHOJIOTMM MMeeT HOPMaJlbHbIM 3aKOH pacripeiesieHust C OAUHAKOBbIMU
[VCTIEPCHSIMY, BBISICHUTB, CYILECTBEHHBI JIM pa3/WuMs B Bapualdd pacxofia ChIpbsl Ha
W3Je/ve TIPU UCTO0JIb30BAaHUM CTapOM M HOBOU TexHosoruu. OTBer faTh Ha 1% ypoBHe

3HAYMMOCTH, TIPIMEHHB /IBYXCTOPOHHIOK albTePHATUBHYIO THIIOTe3bl, ec ™ =% =10,

KpuTepum u mkasna oneHUBaHUSA 110 OL{eHOYHOMY CpPe/ICTBY
NMPOMe)XyTOUHbIN KOHTPOJIb (3K3aMeH)

IlIkana

XapaKTepl/ICTI/IKa 3HAHMU4 [IpeaMeTa 1 0TBETOB
OlléHBAHUA

CrygeHT T/y00KO M B TIOTHOM oObeMe BjiafieeT TPOrpaMMHBIM MaTepHasioM.
['paMOTHO, WCUEpIIbIBAKOIE U JIOTMUHO €ro M3/laraeT B YCTHOW WM TTUCbMEHHOU
oTuHo (5) dopme. TIpu 3TOM 3HaeT peKOMeHJOBAaHHYIO JIUTepaTypy, IPOSB/seT TBOPUECKUM
MOJX0/l B OTBETaX Ha BOIPOCHI W MPABWILHO OOOCHOBBIBAET MPHUHSTHIE PeEIIeHWS,
XOPOILIO B/iafieeT YMeHUsIMUA M HaBbIKaMU TTPU BBITMOJIHEHUU MTPAKTUYeCKUX 3a/1ay.
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xopotio (4)

CTyJeHT 3HaeT NpOrpaMMHBI MaTepuas, I'PaMOTHO M IO CyTU H3/araeT ero B
YCTHOM WM TIMCbMEHHOW (hopMe, [OMycKasi He3HauuTe/bHble HETOYHOCTH B
YTBEPXK/J€HUSX, TPAKTOBKAax, OIpe/e/leHUsIX U KaTeropusx WM He3HauWuTesbHOe
KOJIM4eCcTBO OIIMOOK. [Ipu 3TOM BrajeeT HeOOXOJUMBbIMU YMEHUSMH U HaBbIKaMU
TIpY BBINIOJIHEHUY TIPaKTUYeCKUX 3a/iay.

yZIOBJIETBOPH-
TeJIbHO

3)

CTyJeHT 3HaeT TOJIbKO OCHOBHOM IPOrpaMMHbIN MaTepuall, [0IyCKaeT HeTOUYHOCTH,
HEe/I0CTaTOYHO ueTKue (OPMY/IMPOBKH, HeNoC/efloBaTe/IbHOCTL B OTBeTaXx,
y3jaraeMbIX B YCTHOM WM NMUCbMeHHOMW (opme. IIpu 3TOM HeJOCTaTOYHO BiiajeeT
YMEHUsIMU Y HaBbIKAMU IIPU BBINIOJIHEHUM TNpakThueckux 3ajad. [omyckaer fo 30%
o1IMOOK B M3/1araeMbIX OTBeTax.

HeY/10BJIeTBOPU-
TeIbHO

)

CTyZeHT He 3HaeT 3HAUWTE/NbHOM 4YaCTW MNPOrpaMMHOr0 Martepuasna. Ilpu sTtom
JIOTyCKaeT TIPUHLUMHA/IbHBIE OIIMOKY B /l0Ka3aTe/lbCTBaX, B TPAKTOBKE TIOHSATHU U
KaTeropuui, TMpOSIB/IsieT HU3KYK KY/AbTYpy 3HaHWUW, He BJ/aJeeT OCHOBHBbIMU
YMEHUSSMU M HaBblKaM{ TIPU  BbINIOJIHEHUM TpaKTHUeCcKuX 3azau. CryeHT
OTKa3bIBaeTCs OT OTBETOB Ha /IOMOJIHUTE/IbHbIE BONPOCHI.
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BKCHEPTHOQ 3aK/II0YeHHue

[IpencraByieHHbd (DOHJ OLleHOUHBIX cpeAcTB (manee — POC) 10 AUCIUTIIMHE
«BbIcias MateMaTHKa» cootBeTcTBYeT TpeboBanusam ®I'OC BO.

[Tpepnaraembie (OpMBI U CpeJCTBAa TEKYIIErO W IPOMEXYTOUHOTO KOHTPOJIS
aZilekBaTHbI  1le/IiM W 3ajlauaM  peasM3alldd  OCHOBHOUM  TipodeccroHabHOM
obpa3oBare/ibHOM TIporpaMMbel Mo Harpab/eHut0 moArotoBku 20.03.01 TexHocdepHas
0e30MacHOCTb.

OLileHOUHbIE Cpe/iCTBa [Jisl TEKYIEro KOHTPOJISi yCMeBaeMOCTH, MPOMEXYTOUYHOU
aTTeCcTally TI0 UTOTaM OCBOEHHSI IUCIIUTIIMHBI Pe/ICTaB/IeHbI B TIOJIHOM 00beMe.

Buzibl OL1eHOUHBIX CpPE/ICTB, BK/IFOUEHHbIE B IIpe/[CTaBJeHHBLIM (POHJ, OTBeuaroT
OCHOBHBIM TIpuHLMNaM dhopmrpoBanus ®OC.

Pa3paboTaHHBIM U TpeZCTaB/IeHHBIA /151 YKCIIepTU3bl (OHJ OIleHOYHBIX CpPeJCTB
PEeKOMEeH/IyeTCsl K HCI0/Ib30BaHUIO B TIpPOL[ecce TO/ATOTOBKY OakaiaBpOB M0 yKa3aHHOMY
HaripaB/IEHUIO TTOATOTOBKHU.

[Ipexncenarens yueOHO-MeTOAUYECKOM
KOMMCCUWA AHTPaLIUTOBCKOTO0 UHCTUTYTa
Te0CHUCTeM U TeXHOJIOTHUH N.B. CaBueHKO
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JIMCT U3MeHeHUH U 0N/ THeHUM

Ne Bujnbi fononHeHu U JlaTa ¥ HoMep NpPOTOKOJ/Ia IMoamucsk (c
n/n H3MeHeHUuM 3acejanus kKadeapsol (Kadeap), pacmngpoBKoi)
Ha KOTOPOM ObUIM PacCMOTPEHbI | 3aBejyloiero Kadeapoi
H 0100peHbI H3MeHeHHsI U (3aBeayrOLIMX
JAOTIO/THEHUS kadeapammu)
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