MUHUCTEPCTBO HAYKH Y BBICILIETO OBPA3OBAHMS
POCCHUICKON OEIEPALIUNA

DenepanbHOE rocy1apcTBeHHOE OI0/DKETHOE 00pa3oBaTeIbHOE YUPEKIAeHHE
BbICLIIEr0 00pa3oBaHus!
«MarHuToropcKHi rocyaapcTBeHHbIN TeXHuueckuit ynusepenret um. .M. Hocosay
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PABOYAS ITPOI'PAMMA JJUCHUIIIMHBI (MO/Y JI5T)

MATEMATHKA

Hanpasiienue noAroToBKH (CreuanbHOCTh)
22.03.02 METAJUUIYPT A

HanpagieHHOCTB (MpoduIIb/Criennain3aius) IporpaMmbl
Mertautyprist YepHbIX METaJLJIOB

YpoBeHb Bbiciiero 06pazoBanus - GakagaBpuar
[IporpamMma noAroToBKH - akaJeMHYeckuit OakanaBpuat

dopma 00yueHust
3a04Hast

Wuctutyr/ pakynbrer  MHCTUTYT ecTeCTBO3HAHMS U CTaHIAPTH3ALMN

Kadenpa [Ipukiaanoi MaTeMaTHKH 1 HHGOPMATHKH

Kype 152

MaruuToropek
2020 roa



PaGouas nporpamma coctasiena Ha ocHoe @I'OC BO no HampasieHHIO 10ArOTOBKH
22.03.02 METAJUIYPIUS (yposeub OaxanaBpuara) (mpuka3 MunoGprayku Poccun or
04.12.2015 r. Ne 1427)

PaGouasi mporpamMma paccMOTpeHa W 04o0peHa Ha 3acenanuu kadenpbl [IprKmaano#
MaTeMaTHKH U HHPOPMATHKH

11.02.2020, npoToko:n Ne 6 M
3as. Kacbezxpoﬁ/ § 7 C.M. Karuenko

[~

PaGouas nporpamma o106pena metoaudeckoit komuccneit MEnC
17.02.2020 r. npotokosn Ne 6

[pencenatens ) A"7 N.10. Me3un

CornacoBaHo:
3aB. kadenpoit MeTa/ulypruu 1 XMMHYECKHX TEXHOJIOT

A.C. Xap4eHKo

PaGoyasi mporpaMma CocTaBleHa: W
nouent kadeapst [IMuM, kana. Texs. Hayk 10.A. U3BekoB
/

PeliensenT: %
3aB. kadeapoit Pu3uky, KaHA. e/l HAyK ———— M.B. ApkyiHuc




JIner akryanuzanuu paéodeil mporpaMMsl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2021 - 2022
y4eOHOM rofy Ha 3acenanunu kadeapel [IpukiaaHoit MaTeMaTUKy U HHOOPMATHKH

[Ipotokom ot 20 r. Ne
3aB. kadeapoii 1O.A. N3BekoB

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2022 - 2023
yueOHOM roy Ha 3acefaHuu kageapel [IpukiagHoi MaTeMaTHKu U HHPOPMATHKU

[Iporokom ot 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzanuu B 2023 - 2024
yaeOHOM o1y Ha 3acefanuu kadenper [lpukinagHoi MaTreMaTuku U THGOPMATUKU

[Iporokom ot 20 1. Ne

3aB. kadenpoii 10.A. U3Bekos

PaGouas mporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanuszanuu B 2024 - 2025
yaeOHOM ToTy Ha 3acefanuu kadenper [lpukinagHol MaTeMaTuku U HTHHOPMATHKN

IIporokomor 20 1. Ne

3aB. kadempoii I0.A. U3Bekos

Pabouast mporpamMmma repecMoTpeHa, 00CykaeHa u o1o0pena s peanuzanuu B 2025 - 2026
yuyeOHOM roay Ha 3acenanuu kadeapsl [IpukinaaHoil MaTeMaTuKy U UHQOPMATUKH

IIporokom ot 20 1. Ne

3aB. kadempoii I0.A. U3Bekos




1 Iles1u ocBOECHUS TN CHUNIMHBI (MOYJIfS)

Lenstmu ocBOeHUS AUCUMILTUHBI «MaTteMaTuka» sSBISIOTCA: O3HAKOMUTH 00y4aeMbIX ¢
OCHOBHBIMHM TOHSITHUSIMA M METOJAMH BBICIIEM MaTEMaTHUKH, CO3JaTh TEOPETHUUECKYI0 U
MPAKTUYECKYI0 0a3y MOJITOTOBKU CIIELUATNCTOB K JI€ATEIbHOCTH, CBA3aHHOM C UCCIIEIOBAHUEM,
pa3pabOTKON M TEXHOJOTHUAMH MPOLECCOB IMOIMYUYEHHUSI METAJJIOB U CIUIABOB, METAUIMYECKHUX
u3Jlenuii TpedyeMoro KayecTBa, 1 OCHOBAHHBIX Ha MPUMEHEHUH MaTEeMaTHYeCKOTO aHaiu3a U
MOJCIIUPOBAHUS.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

Jucuuumaa MaremaTtuka BXOAUT B 0a30BYIO YacTh Y4e€OHOTO IuiaHa o0pa3oBaTeIbHON
HPOTrpaMMBl.

Jns  u3ydeHWss  JUCUHUIUIMHBI  HEOOXOIuMMBbI  3HaHUS  (YMEHMs,  BJIAJCHUS),
chOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUILIUH/ IPAKTUK:

W3yuenue 1ucIUIUIMHBL 0a3UpyeTcs Ha IKOJIBHOM Kypce MaTeMaTHKH.

3HaHus (YMEHMsI, BJIQJCHUS), [TOJIyY€HHBIE [IPU U3YYEHUU JAHHON JAUCLUUIUIMHBI OyAyT
HEO0XO0AUMBI JUIsl U3yUSHUS IUCHUILINH/TIPAKTHK:

MaremaTHueckasi CTaTUCTUKA B METAJITypruu

AHanus yucioBoil HHPopMauu

dusuka

dusnueckas XuMus

[InanupoBaHue dKCIIEpUMEHTA

YuciaeHHbIe METO/IbI

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yueHust

B pesynbrare ocBoeHMs AUCUMILIUHBI (MOayIs) «MaTemaTukay o0yJaromuiicst J0IKeH
001aaTh CIeAyIOIUMU KOMIETEHIMSMMU:

CrpyKTypHBII [Tnanupyemsble pe3yabTaThl 00yUeHUsS
JJIEMEHT
KOMIIETEHIIUH
OIIK-4 TOTOBHOCTBIO COUETATh TEOPUIO U MPAKTUKY I PELICHUs] NHKEHEPHBIX 3a1a4
3HaTh - OCHOBHBIE I10JIOKEHUSI TEOPHH NPEAEIOB U HEMIPEPHIBHBIX (QYHKIIWH,

rpauKu OCHOBHBIX 3JIEMEHTAPHBIX (YHKIUI U X CBOMCTBA, OCHOBBI
YHUCJICHHOTO PEIeHHsI TPAHCIICHICHTHBIX YpaBHEHUH,

- OCHOBHBIE T€OpEeMbI TU(PPepeHInanbHOr0 U HHTETPAIbHOTO HCUUCIICHUS
(GyHKUIUH OHON M HECKOJIBKUX MEPEMEHHBIX, METOIbI
nudepeHIaATIBHOTO UCUYNCICHUS NCCIIeT0BaHMS (YHKIIUA, OCHOBBI
YHUCICHHBIX METO/IOB BBIYHUCIICHHUS ONIPEIEIEHHBIX HHTETPAJIOB,

- OCHOBHBIE TUIIbI OOBIKHOBEHHBIX JU(depeHINaIbHbIX YPABHEHUH U
METO/bI UX peIIeHus,

- OCHOBHBIE MOHSATHUS TEOPHH BEPOSITHOCTEN 1 MaTeMaTHUYECKON
CTaTUCTHKH

Ymertb pelaTh 3aJauu M0 U3y4aeMbIM TEOPETUYECKH pa3ieiaM;

o0cyxaaTh criocoObl 3hPexTUBHOrO perieHus JuddepeHInaaIbHbIX
YPaBHEHHI U X CUCTEM; ONPEAETATh 3 (HEKTUBHOCTh PEIICHUS 3a/1a4H,
HOJIYYEHHOTO C TIOMOIIBIO YUCICHHBIX METO/IOB; PacIiO3HABATh

3 PeKTUBHBIE Pe3yabTaThl 00PaOOTKH SIKCIIEPUMEHTATBHBIX JAHHBIX OT
Hed((PEKTUBHBIX




Bnanets

- IPaKTHYECKMMHU HABBIKAMH HCIOJIb30BAaHNS MATEMATHUECKHUX ITOHATHH 1
METOJIOB (M3y4aeMbIX pa3J/Ie]IOB MaTEMATUKM) IIPU PELIEHUH TPUKIAIHbBIX
3ajay;

- HaBBIKAMU 00OOIIEHUS Pe3yJIbTaTOB PEIICHUs, PE3yIbTaTOB 00paObOTKH
CTaTHCTHUYECKOTO SKCIIEPUMEHTA

I1K-1 crtocoOHOCTBIO K aHAJIU3Y U CUHTE3Y

3HaTh

- OCHOBHBIE TIOHSTHUS M METOJII MATEMAaTHYECKOTO aHAIN3a: TEOPUH
MIPEIeSIOB U HeMPePbIBHBIX (QyHKIMA, 11 HepeHInanIbHOro U
MHTErpaIbHOTO NCUUCIICHHS (QYHKIIUH OHOI U HECKOJIBKUX MIEPEMEHHBIX,
TeOpHH OOBIKHOBEHHBIX AU (PepeHINATbHBIX YPABHEHUH U CUCTEM
mudepeHIaTbHBIX YPaBHEHUIH;

- OCHOBHBIC TIOHSITHS U METO/IbI TEOPUH BEPOATHOCTEH U CTATUCTHYECKOTO
aHaJIM3a Pe3yJbTaTOB IKCIIEPUMEHTA

VYmMmern

- KOPPCKTHO BbIPpAKaTb U apryMCHTUPOBAHHO 00OCHOBBIBAThH I10JI0KCHUS
Hpe,ﬂMeTHOﬁ 001acTH 3HAHUSI U MCTOAOB MaTCMAaTU4YCCKOI'O aHaJIn3a JJIA
IMOCTAHOBKHW U PCIICHHWA KOHKPCTHBIX MPHUKIAAHBIX 3a1a4

Bnanetrs

- HaBBIKAMU UCIIOJIb30BaHUs JIOTUYECKH BEPHO, apI'yMEHTUPOBAHO U ICHO
CTPOUTH YCTHYIO U IMCbMEHHYIO P€4b Ha PYCCKOM SI3BIKE, TOTOBUTH U
penaKTUPOBATh TEXHUYECKUE TEKCTHI C MATEMAaTUYECKON CUMBOJIMKON UIIH
(bopmynaMu, MyOIUYHO MPECTABISATH COOCTBEHHBIE M N3BECTHBIC
Hay4HbIE PE3YJIbTATHI, BECTU JUCKYCCUU;

- HaBbIKAaMHU U METOJMKaMU 000OLIEHNS pe3yJIbTaTOB PELICHMS,

3KCHCpHMCHT8.J'IBHOfI ACATCIIBHOCTHU

[1K-3 roTOBHOCTBIO

HCIIOJBb30BaTh (1)H3HKO-M&T€M&TH‘~IGCKHI>1 arrmapar il pCCHud 3a1a4,

BO3HHKAKOIIKUX B XOJ€ HpO(beCCHOHaHLHOﬁ ACATCIIBHOCTHU

3HaTh

- OCHOBHBbIE MOJIOKEHUS TEOPUH NPEAETIOB U HENPEPBIBHBIX (PYHKLINH,

- OCHOBHBIE TeopeMbl AU (] PepeHInanbHOr0 U HHTETPAIbHOTO HCUUCICHUS
(GyHKIUI OJJHOW U HECKOJIBKUX MEPEMEHHBIX, METObI

Qg QepeHInanbHOr0 UCUUCICHNS UCCeI0BaHUs (DYHKIIMH,

- OCHOBHBIE THUIIbI OOBIKHOBEHHBIX TU((HEpEHIMATBHBIX YpaBHEHUHN U
METOJIbl UX PELICHMS,

- OCHOBHBbIE MIOHATHUS TEOPUH BEPOSTHOCTEN U MaTeMaTH4YECKON
CTaTUCTUKH

VYmMmern

MPUMEHSTh METOIbI (D hepeHIINaTBHOTO NCYHUCIICHUS ISl HCCIIeIOBAHUS
(GyHKIMN OJTHOM M IBYX NMEPEMEHHBIX (B TOM YHCIIE Ha SKCTPEMYM,
MOBEJICHNE Ha TPpaHuUIle 00IacTH 3a1aHUs | T.11.);

BBISIBIISATh, CTPOUTD U PEIIaTh MaTeMaTHYECKHE MOJIEIN MPUKIIAIHBIX
3ajady;

o0cykaaTh croco0bl 3(h(HEeKTUBHOTO PENICHUS 3324, PacllO3HABATh
s¢deKTUBHBIE pe3yIbTaThl OT HEAPPEKTUBHBIX

Bnaners

HaBBIKAMH NIOCTPOCHUS U PELIEHUS] MATEMATUYECKUX MOJIEIIEH
MPUKIaAHBIX 3a/a4;

crioco6aMu OIICHUBAHHS 3HAUMMOCTH U TTPAKTHUECKON MPUTOTHOCTH
MOJYYEHHBIX PE3YJIbTaTOB




4. CTpyKTypa, 00bEéM U coaep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyA0eMKOCTh AUCIUIUIMHBI cocTaBiseT 12 3aueTHbIX enuHull 432 akal. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas pabora — 36,8 akaj. 4acos:
— aynuropHas — 30 akaj. 4acos;

— BHeayuTopHas — 6,8 aka. yacoB

— caMocTosiTenbHas pabora — 373,9 akaj. 4acos;
— MOJTOTOBKA K dK3ameny — 17,4 akaj. yaca
— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yaca
dopma aTTeCTalNH - 9K3aMeH, 3a4eT

AynuropHas 3 =
KOHTaKTHas paboTa E 3 dopma TEKyIEero
=
B aKaj. yacax o Bu KOHTPOJIS
Pazzen/ Tema 2, (B axaz. yacax) = A . P Kon
> 3 © | camocTosTenbHOI | ycrieBaeMOCTH U
JUCLIATUINHBI R £ . | kommeTeHIUH
o & padoThI MIPOMEKYTOUHOM
n1a6. | mpakr. | € &
Jlex. - | TPAKT. | =9 aTTecTaLHu
3aH. 3aH. QO &
1. BBenenue B MaTeMaTHYECKUH
aHanu3
- MOJITOTOBKA K
MPAKTHIECKOM
p y IIpoBepka
SARATHIO, WH/IMBUTYAJIbHBIX
1.1 Tlpemen  dyHKIMHK - permonHeHue PI'P 3a;(al}{,1/1171
OJTHOM MePEMEHHOM. Nel «IIpenen. >
HemnpepblBHOCTh  (DYHKIUH HemnpepbiBHOCTD KOHCYIBTAIAH 11O
N . ’ pewenuto PT'P. OIIK-4, TIK-1,
O/IHOM nepeMeHHoOu.| 1 1 1/11 15 Kommnexcusie
AynutopHas IK-3
KomrmrexcHere qHCIIa. YHCIay,
KOHTPOJIbHAS
Pemenne anredpandeckux - COCTaBJICHHE
N N padora (AKP) Nel
ypaBHeHHH Hax noieM C. y4eOHOI KapThI 10 pesien
Teme (KpaTkas ;
(kp 3amra PI'P Ne 1.
CHCTEMaTH3AIHS
U3Y4EHHOTO).
HWroro no pazneny 1 111 15
2. JuddepenuuansHoe
ucyucieHne (QYHKIHHA —OJTHOM
MepEeMEeHHON




2.1 3apauu, npUBOIAIIUE K
MOHSTHIO  TPOU3BOIHOM.
Omnpenenenue

MPOU3BOJHOW (QYHKIUH B
touke. Juddepeniman, ero

TEOMETPUUYECKHIA  CMBICT
I'eomeTpuyeckuit u
MeXaHHYECKUH CMBICIT
MIPOU3BOIHOM. [IpaBmta - IIOATOTOBKA K
U QepeHInpoBaHUs U MIPAKTUYECKOM Korcyneraupn o
TaGJII/IHI:; E OW3BOJHBIX b 3aHSTHUIO g pemennio PI'P No3.
P ’ ’ IIposepka PI'P Ne 3
JuddepennupoBanue - BeInosiHeHue PI'P
«IIponsBonHas
HESIBHO 3aJJaHHBIX, Ne 3,
BbIcIX nopsakos. | OITK-4, TTK-1,
napaMeTPUYECKH 3aJaHHBIX /11 | 20 - COCTaBJIEHHE
. . IMpunoxenus ITK-3
(dhyHKUUH. y4eOHOM KapThl .
TIPOU3BOTHOM»,
Jlorapudmuueckoe «I[IpousBoHas»,
yueOHas KapTa
muddepeHIupoBaHue. -TIO/IFOTOBKA K
N (mpoexT) 1o Teme —
TIpousBoHbIE u KOHTPOJIBHOM pa- B
MU depeHInanbl  BBICHIMX 6ote
MOPSIKOB. OcHOBHBIE
TEOpEMBI
JudhepeHIaIbHOro
WCYHCTICHHSI. dopmyna
Teiinopa. IIpumenenne
MIPOU3BOTHBIX pu
BBIYHCIICHUT TIPEJIeIIOB.
IIpasuno Jlonuras.
MOATOTOBKA K
MPaKTHIECKOM
2.2 HccnenoBanue p y
. 3aHSTHIO,
¢yHKIMH ¢ IOMOIIBIO
i hepeHIaIbHOTO 7 BRITIOTHCHHE
P N3 Nel IIposepra U3 Nel
HCYHCIICHHSL. [Ipusnakn
«IIpumeHnenue «IIpumenenue
3HAKOIIOCTOSIHCTBA, N .
MIPOHM3BOTHOM AJIs | TIPOU3BOIAHON JIIS
BO3ACTAHIA M yOLIBaHIA, UCCIIE0BAHUS UCCIIeI0BaHUS
BEIMTYKJIOCTA W BOTHYTOCTH - . OIIK-4, TIK-1,
/11 | 20 (byHKUIMH 1 T0- (dyHKIHMH U 10-
(yHKIMU Ha IIPOMEXYTKE. IK-3
N CTPOCHHUS CTpOCHHUS
OKCTpeMyMBl  (DYHKIHH.
rpaduKoBY, rpauKoBy,
Haxoxnenne .
- coctaBnenue | IIpoBepka yueOHOI
HaMMEHBILIETO u N
N y4eOHO KapThl KapThI
HauOONBIIETO  3HAYCHUH
«IIpousBonHas
(GyHKIIMH Ha 3aMKHYTOM
TP TOCTPOCHHUU
MPOMEXKYTKE.
rpaduka
(QyHKIHU»
HWroro no pazaeny 221 | 40
3. HHrerpaibHOE HCYUCIICHHE
(hyHKIIMYU OJTHOH NepEeMEHHOM
MOJITOTOBKA K
31 IlepBooOpaznas A
MPaKTHIECKOMY
GbyHKIMS.
. 3aHATHIO,
Heonpenenennsrit
MHTErpaJl U €r0 OCHOBHBIC " BRIMOMHCHHC KOHCYJIbTAILIUH 110
. N3 Ne2 «Heon-
CBOICTBA. Tabmuma A o pemrenuto U3 Ne2, | OIIK-4, T1K-1,
22 peleICHHBIH
HEOTpeIeICHHbIX - mposepka N/13 [K-3
UHTETpam»,
HUHTETPAJIOB OT OCHOBHBIX Ne2
N - COCTaBJICHHE
9NIEMEHTapHBIX  (DyHKIH. o
yueOHOM KapThl
OcHOBHbIE METObI
«MeTobl

HUHTErPUPOBAHUS.

HUHTErPUPOBAHUS




3.2 OnpeneneHHbIN

UHTErpall. 3anaua - IOATOTOBKA K
BBIYHCIICHUS TUTOLIAIH MPaKTUYECKOMY
KPHMBOJIMHEMHOHN Tpaneuuu 3aHATHIO,
u apyrue 3a7a4H, - BBIIIOJIHEHHE
HNPUBOJAIINE K TIOHATHIO N3 Ne3 «Omnpe-
OIIPEAEIEHHOTO HHTEerpaja JIeJICHHBIH - KOTICYJILTALIIH 11O
’ pewennro U3 Ne3, | OITK-4, TIK-1,
Dopmyna Herotona- 26 UHTETpal 1 €ro
. . - nposepka U/13 ITK-3
Jletibnuma. CaoiicTBa MIPU-JIOKEHHS, No3
OTIpeJIeNIEHHOTO MHTErpajia. - COCTaBJICHHE B
CymecTBoBaHue y4eOHOI KapThl
nepBooOpa3Hoil «[Ipunoxenus
HENpepbIBHOH  (QYHKIHH. OIIPEAEIEHHOTO
3aMeHa TEepeMEHHOW W HHTETpana
MHTETPUPOBaHNE 1o
- MOJITOTOBKA K
MPAKTHIECKOMY
3aHATHIO,
- BRITIOTHCHHC KOHCYJIBTALlH T10
N3 Ne3 «Omnpe-
I[/:[eﬂeHHLH?Ip pewenuro M3 Ne3,
3.3 O6o061eHHAs - mpoBepka UJI3
UHTETPAN U €T0
nepBooOpa3zHasi. Ne3,
NPU-JIOKESHUSD),
HHTerpansl oT pa3pBIBHBIX - MpoBepKa
. - OIIK-4, TIK-1,
¢yukiuit. HecoOcTBeHHBIE 26,5 KOHCIIEKTa
CaMOCTOSITENILHOE . [K-3
UHTErpasibl.  AOCONIOTHAS «CnoiicTBa
n3ydeHue
CXOJIUMOCTb. [Mpuznaku HECOOCTBEHHBIX
JIUTEPATypPHI:
CXOJUMOCTH HHTETPANoB.
KOHCIIEKT
N [Ipusnaku
«CaoticTBa
CXOZMMOCTH
HECOOCTBEHHBIX
UHTETPAaNOoB.
IIpusnaku
CXOJUMOCTH
Hroro no pasaeny 74,5
4. Dx3ameH
IToxroroBka OIIK-4, TIK-1
4.1 Dx3ameH A DKk3aMeH ; '
9K3aMEHY IK-3
HWroro no pazgeny
5. JuddepenuansHoe
UCUHUCIICHHE byHKIMH
HECKOJIbKHX TepEeMEHHBIX
CaMOCTOSITENBEHOE
n3y4YeHUe
JIUTEPATYPHI 110
51 Omnpenenenue Paryp
. TeMe: HallCaHue
OCHOBHBIX MTOHATHIA.
Ilpexen u HeNMpepHIBHOCTH Komcrexra MpoBepKa
P pepaIBH «OcHOBHBIE POBEP
®HII. OcHoBHBIE CBOMCTBA . KOHCTIEKTa, -
(GyHKIMH, HEPEPHIBHBIX B eBorcTsa KOHCYJIbTHPOBAHUE
y » HeTpep dynKwi, Y. p
3aMKHYTOHN obmnactu. HemDeDbBHEX B | 1O PEHICHHIO PI'P
YacTHple TPOU3BOAHBIE U pep N Ned, OIIK-4, TIK-1,
25,3 3aMKHYTOM
MPOU3BOIHAS o - MpoBepKa IK-3
obmactm». -
HampapieHuro.  YacTHble BbinosHeHus PI'P
MOJITOTOBKA K
MTPOU3BOIHBIE Hu N4,
MPAKTHIECKOMY .
muddepeHnuansl  BRICIINX SAHSITHIO - IpOBEpKa yIeOHOM
nopsaakos. Ilonstue 006 ’ kapThl «OHII»
AKCTPOMYMAX byHumi - BernonHeHue PI'P
pemy Y Ned «YactHbie
MHOTHX IT€PEMEHHBIX.
IIPOU3BOIHEICY,
- COCTaBJICHUE
yueOHOM KapThl
«®HII».
Hroro no pazzpery 253




6. UHrerpanbHOE HCUUCIICHHE

(dhyHKUNT HECKOJIBKHX
nepeMeHHbIX (PHIT)
- MOJITOTOBKA K
MIPaKTUYECKOMY
3aHATHIO, -
CaMOCTOSTEIbHOE
H3yuYeHHe
JIUTEPATYpPBHI:
6.1 JlBoiiHOH W TpOWHOM KOHCIIEKT -IIpOBEpPKA
UHTETpabl, OCHOBHbIE «CsoiicTBa KOHCIIEKTa
CBOIICTBa. Caenenue JBOMHBIX 1 «CsoiicTBa
KpaTHBIX HHTETPAIIOB K TPOUHBIX JIBOMHBIX U
MIOBTOPHBIM. [onspHas, HUHTErPaJIOB» TPOHHBIX
HUIMHIpUYEeCKas u - BBIIIOJIHEHHE HHTErpajioB»

P batosy. ' |ork-4, MK-1,
chepudeckas CUCTEMBI 25 W13 Ned - mposepka U/13 K-3
KOOpIMHAT - BBEIYHCIICHUE «Kpartusie Ned,
KpaTHBIX HUHTETPAJIOB. UHTETpaNbl», |- mpoBepka yueOHOi
T'eomerpuueckue u - COCTaBJICHHE KapThl
MEXaHUYECKHE yueOHOW KapThl «IIpunoxenus
MIPUIIOKEHHS KpaTHBIX «IIpunoxenus KpaTHBIX
HHTETPaJIOB. KpaTHBIX UHTETPaJIOB)»

HHTETPaJoBy, -
COCTaBJICHUE
yueOHOM KapThl
«IIpunoxenus
KpaTHBIX
HUHTETPAJIOB»
Wroro no pazneny 25
7. OOBIKHOBEHHBIE
muddepeHInaIbHbIE YPABHEHHUS
oay)
- MOJITOTOBKA K
MIPaKTUYECKOMY
KOHCYJIbTHPOBaHHE
3aHATHIO,
1o pe-menuto PI'P
- BeinonHeHue PI'P
7.1 OOBIKHOBEHHBIC NG Neé6,
nuddepeHnnanbHbIC - - IpOBEpKa
s ep «OOBIKHOBEHHBIE POBEP
YpaBHEHHUS TIEpPBOTO 20 TV niepBoro Beinosenus PP | OTIK-4, T1K-1,
mopsinka. OJ[Y  BeicImx P Neb, I1K-3
MOPSZIKOB, JIOIYCKAaIOIINe HopALkay, - 3ammuta PI'P Ne6
’ - COCTaBJICHUE e
MIOHM)KEHHE MOPSAAKA. . - MpoBepKa yIeOHOM
yueOHOW KapThl
kapThl «J{Y nepBoro
«/1Y nepBoro
MOpS/AKA: TUIIBI U
TIOpS/AKA: THITBI U
METObI PEIICHHSD
METO/IbI PELICHUS
- MOJITOTOBKA K
MIPaKTUYECKOMY
3aHATHIO, -
- BeinonHenue PI'P| koHcynpTHpOBaHMe
7.2 Jluneiinsie Ne7 «JIHAY no pewenuto PI'P
g dhepeHnuaIbHbIe BBICILIUX MTOPSIKOB Ne7,
ypaBHEHHsT N-TO TOpSIKA. C TIOCTOSTH-HBIMHU - IpoOBeEpKa
JIuneitnoe OJHOPOIHOE ko3 ¢unuenTamu | BoimonHenus PI'P
OIIK-4, TIK-1,
ypaBHEHHE. OCP. 20 | . Cucre-mb1 JY», Ne7, IK-3
Onpenenurens Bponckoro. - COCTaBJICHHE |- MpoBepKa yueOHOM
HeonHo-ponHoe nuHeiHOE y4eOHOIl KapThl kapThl «JIHAY
ypaBHECHHUE (JIHZOY), «JIHJY BhICHIMX |BBICHIMX MOPSIKOB C
METO/bI pelIeHHs MIOPSAKOB C I10- ITOCTOSIHHBIMH
CTOSTHHBIMH KO3 PHUIIMCHTAMH:
KO3 PUIMEHTAMH | METO/Ibl PEILICHUS
: METOJbI

peLeHUs




- IIOATOTOBKA K

MPaKTUYECKOMY
3aHSTHIO, - nposepka
- BeinonHeHue PI'P
7.3 Cucremsl 1Y mepBoro seinosinenus PI'P | OTIK-4, T1K-1,
5 Ne7 «JIHAY
fropAta BBICIINX [TOPSAKOB N7, k-3
P - 3amuTta PI'P Ne7.
C MOCTOSTHHBIMH
k03¢ huLueHTaMU
. Cucremsr 1Y »
HUroro no pazaeny 1 45
8. UnceHHBIE METOABI
- IOJITOTOBKA K
MPAKTHIECKOMY
3aHATHIO,
- BBINIOJTHEHUE
N3 Ne5 - KOHCYJIbTAIlUH 110
8.1 YwucnenHoe perieHue «Metoap! xopa u | pemenunto NJI3 Ne5
N OIIK-4, TIK-1,
YpaBHCHHUH. YucieHHoE 4/31 22 KacaTeJIbHBIX u b, K3
HUHTErpUPOBaHUE. peleHus - npoBepka 13 Ne
ypaBHECHUI», 5ub
- BBIIIOJIHEHHE
N3 Ne6
«HucnenHoe
HMHTETPUPOBAHUE)
HWroro no pazneny 431 | 22
9. Dk3ameH
ITogroroBka k OIIK-4, TIK-1,
9.1 Dx3ameH A DK3aMeH
9K3aMEHY I1K-3
Hroro mo pazneny
Hroro 3a cemectp 10/61 |246,8 SK3aMeH
10. DneMeHThI TEOPUH
BEpPOSITHOCTEN
10.1 DNeMeHThI
KOMOMHATOPHKH. .
Cayuaiinbie COOBITHSL.
OCHOBHbIE TOHSATHUSA.
Anrebpa COOBITHIA. - IIOATOTOBKA K _
Knaccnueckoe, MIPaKTUYECKOMY
KOHCYJIbTHPOBAHUE
TEOMETPUUECKOE u 3aHATHIO,
o pe-menuto PI'P
CTaTUCTUYECKOE - BeinosiHenue PI'P Ne§
ONpPEEIIEHUS BEPOSITHOCTH. Ne8 «Teopus - OIIK-4, TIK-1,
221 | 37 o - IpOBEpKa
Axcuomaruka TEOpUn BEPOATHOCTEN, IK-3
o BbITIOJIHEHUsT PI'P
BeposaTHocTeil.  Teopembl -IOJITOTOBKA K Neg
CIOXKCHHUS W YMHOXKCHHS. AKP Ne3 -
o - npoBepka AKP
VYciioBHass ~ BEpOSITHOCTb. «Crnyyaiinble No3
Dopmyna TIOJIHOM COOBITHS -

BEpOATHOCTH U (opmyrna
Baiieca. Cxema bepnymiu,
npubmwkenus Jlanmaca wu
Ilyaccona




10.2 Crny4aiiHbie
BEJIMYUHBL. J[UCKpETHBIC U
HEIPEPBIBHBIC CIIydaiiHbIe

BEIIMYUHEL. Pan
pacripeneneHus, QYHKIUSI
pacripesiesieHus "
IJIOTHOCTb.
Maremarudeckoe

OXHUIaHUEC HW JUCIICPCUA,
HavdaJIbHBIC U HEHTPAJIbHbIC

- IOJITOTOBKA K | KOHCYJIbTHPOBaHKE
MOMEHTBI. WzBecTHbIC
pacTpesieeHus M HX npaktudeckoMy | mo pemenuro PI'P
3aHATHIO, No§, OIIK-4, TIK-1,
YKCIIOBBIE 2 2 441
- einonuenue PI'P - IpOBEPKA ITK-3
XapaKTepUCTUKU.
Ne8 «Teopus BeinonHerust PI'P
HopwmansHoe pacmpe- o
BEPOSITHOCTEH Neg
JieNieHre. 3aKOHbI OOJIBIINX
3amura PT'P Ne8
gucen. HepaBeHcTBO H
TeopeMa YeObi11éBa.
IlenTpanpHas mpenenbpHAS
Teopema.  MHoOromepHble
ciryyaiiHbIe BEJIMYHHBL.
OyHKIMH pacIpeneeHus,
CBOIICTBa. Uucnossle
XapaKTepUCTUKH.
DneMeHTbI Teopuu
Wroro no pazaery 4 421 | 81,1
11. DneMeHTHl MaTeMaTHIeCKOH
CTaTUCTHKU
11.1 OcHOBHBIE TOHSTHS,
TeHepajbHas - MOJITOTOBKA K
COBOKYITHOCTh M BBIOOpKA. MIPaKTUYECKOMY
CTaTI/ICTI/I‘iCCKI/IC OLICHKHU 3aHATHIO,
rapamMeTpoB - BBIIIOJIHEHHE
pacnpenenenus. Touednsle N3 Ne§
U UHTEPBAJIbHbIC OLECHKH. «Yucnossie
JloBepurenpHbie XapaKTEPUCTUKH
UHTEpBaJbl  JUIA  mapa- TeHepaIbHBIX
METPOB HOPMaJIbHOTO napamMeTpoBy,
pacripenenenus. [lonstue o - BBIIIOJIHEHHE
KpUTEPUIX TIPOBEPKHU N3 Ne9
pHTeP poOBep A - KOHCYJIbTAIUX 1O
CTaTUCTHYECKUX THIIOTE3. «IIpoBepka
Kpurnueckas o0acTh cratuctiaecknx | IO VI3 NeJe
’ 2 221 | 46 8,9, 10,
YpOBEHb 3HaYMMOCTH, TUIIOTE3Y,
- npoBepka UJ13
MOIITHOCTH KpUTECpUs. - IIOATOTOBKA K NoNo§ 9 10
Kpurepwii coriacus MIPAKTHYECKOMY T
IIupcona nist rumnoressl o 3aHATHIO,
HOPMaJIb-HOM - BBIIIOJIHEHHE
pacmhpeneneHun. N3 NelO
DyHKIMOHAIBHAS «BplsicHeHHnE
3aBHCUMOCTb U perpeccusi. KOPPEISAIMOHHOM
Kpussie perpeccuy. 3aBUCHUMOCTHU
Br160pounsbIif MU3MEPHUMBIX
koo duruent TIPU3HAKOB
koppessinuu. Onpenenexue TeHepaIbHOM
rapamMeTpoB JMHEHHON COBOKYITHOCTH
perpeccun METOAOM
Uroro no pazaeny 2 221 | 46
12. 3auer
IloaroroBka k
12.1 3ager 3auer
3a4yery
Uroro mo pazneny
Hrtoro 3a cemectp 6 6/41 1127,1 3a4éT
OIIK-4,I1K-
Hroro no nuciuminHe 14 16/10M1 | 373,9 JK3aMeH, 3a4eT ’

1,ITK-3




5 O0pa3oBare/ibHbIE TEXHOJIOTUHN

1. TpaguuuoHHsle oOpa3oBaresbHble TexHOJOrMH. OpraHuzanus 00pa3oBaTEIBLHOTO
npouecca, MNpeanojaraeT MNpsSMYK TPaHCIALMIO 3HAHUM OT IMpPEernojaBareiss K CTYIEHTY
(MpeuMyILECTBEHHO Ha OCHOBE O0BbSICHUTEIbHO-UITIOCTPATUBHBIX METOJI0B 00y4eHus1). YueOHas
JESITENIbHOCTD CTYJI€HTa HO-CUT B TAKUX YCJIOBUSIX, KaK PAaBUJIO, pEPOAYKTUBHBIN XapaKTep.

®opMbI yUeOHBIX 3aHATHH:

-  WHPOpPMALMOHHAS JIEKIUS — I[OCJIENOBATEIbHOE W3JO0XKEHHE MaTepuaia B
JUCLUIUITMHAPHOM JIOTHKE, OCYILECTBIIIEMOE IPEUMYILIECTBEHHO BepOaIbHBIMU CPEICTBAMH.

- IPAKTUYECKOE 3aHSTHE, IOCBALIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUM U HAaBBIKOB I10
IPEIOKEHHOMY aJITOPUTMY.

2. Texuomoruu mpoekTHOro oOydeHus. OOpa3oBaTENbHBIA MPOIECC TOCTPOCH B
COOTBETCTBUHM C QJITOPUTMOM IIO3TAIIHOTO peIIeHUs MpOOJIEeMHON 3ajjaud WM BBIIOJHEHUS
yuebHoro 3ananus. [IpoekT npeanonaracT COBMECTHYIO yueOHO-I103HABATENIbHYIO AESTEIbHOCTD
IPYyMIIbI CTYJCHTOB, HAIIPABJICHHYIO Ha BBIPAOOTKY KOHLEMIMK, YCTAHOBJIEHHUE LieJel u 3aaad,
(GOpMyJIUPOBKY O0XXKMJAEMBIX DPE3YyJIbTaTOB, ONPEAEIECHUE NPUHLUIOB M METOAMK pPELICHUS
IIOCTaBJIEHHBIX 33/1a4, IJJAHUPOBAHUE XO-7a paboThl, MOUCK JOCTYHHBIX M ONTHMalbHbIX
pPECYPCOB, MO3TANHYIO PEATH3ALMI0 TUTaHA PAOOTHI, MPE3CHTALUIO PEe3yabTaToOB pabOTHI, HX
ocMbIcieHue U peduiekcuto. [Ipumensiercss B OCHOBHOM ISl IIepexo/ia KOMIIETCHIIMY Ha YPOBEHb
BJIQ/ICHUS.

OcCHOBHbIE TUIIBI IPUMEHAEMBIX HAMH B 00pa30BaTE/IbHON 1€ATEIILHOCTH IIPOCKTOB:

HccnenoBaTenbCKUil TPOEKT — CTPYKTypa MNpUOMIKeHa K QopMary HaydHOTO
UCCIIeIOBaHMs  (JJOKA3aTeNbCTBO AaKTYaJIbHOCTH TEMbI, OIpeJeJIeHHe Hay4HOM mpoOiIeMsl,
npeaMera U 00bEKTa HCCeloBaHus, LieJded M 3ajgad, METOJI0B, MCTOYHUKOB, BBIABU)KECHHE
TUIOTE3bl, 0000IIEHNE PEe3yIbTaToB, BBIBOJIBI, 0003HAUEHUE HOBBIX NpobiieM). PesynbraTom
ABIIseTCs yueOHas KapTa 110 MOAYIIO Hallei o0pa3oBaTeIbHOM IPOrpaMMBI.

TBOpYeCKHil IPOEKT, NPEANOIAraoUi B OTIINYHME OT IPEABITYIIET0, KOHEUHBIN POTYKT
B CJIEIYIOIIMX BapHaHTaX — ra3era K UCTOPUYECKH 3HAUMMOMY «MAaT€MaTHYECKOMY» COOBITHIO
(mpazgHuk umcna «[Iu» u T.1.); «MaTemMaTHYecKas» OTKpbITKa (CBOero poja ydeOHas Kapra,
TOJIbKO HEPOPMATIBLHO, KpacoOuHO 0(hopMIIEHHAs; BUJICOPOJIHK «S1 Haydy Bac pemaTh ...» U T.I1.

NupopmanonHslii  1mpoekT — ydeOHO-IIO3HaBaTeNbHAsl JEATENbHOCTh C  SIPKO
BBIP)KEHHON 3BPUCTUYECKOM HAlpaBIeHHOCTHIO (IIOUCK, 0TOOP M cUcTeMaTHu3anus HHpopMauu
0 KakoM-TO 0OBbEKTEe, O3HAKOMJIEHHE YYAaCTHHKOB IPOEKTa ¢ 3TOH MH(pOpMaluel, ee aHaau3 u
00o011eH1Ee U, HAKOHEL], IPe3eHTAlUs 110 IPAKTUYECKOMY MPUIIOKEHHIO).

4. NnpopMalilnoOHHO-KOMMYHHKAIIMOHHBIE 00pa3oBaTelibHbIe TeXHOJI0ruU. Opranuzanus
00pa3oBaTeNLHOTO Mpoliecca C NMPUMEHEHHEM CIEIHATU3UPOBAHHBIX MPOTPAMMHBIX Cped U
TEXHUYECKUX CPEJCTB paboThl ¢ wuHpopManuen (MHGPOPMAITMOHHYIO CpEAy YHHBEPCHTETA
MOOAYC MOODLE).

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImMXcst
[Ipencrasneno B mpuioxxkenuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHH s POMEKYTOUHOI aTTecTAMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe U HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIUHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. llIunaues B. C. Beicmas matemaTuka: yueOnuk / B.C. [llunaueB. — Mocksa: UTHOPA-
M, 2019. — 479 c. — (Bpwicmee obpa3zoBanue). — WwWw.dx.doi.org/10.12737/5394. - ISBN 978-
5-16-101787-6. - Tekct: snexkTpoHHbIH. - URL:



https://new.znanium.com/catalog/product/990716 . — Pexum poctyma: [uis aBTOPH3.
MOJIb30BaTENEH.

2. Maremaruka: yue6. nocobue / FO.M. [lanunos, JI.H. XKypo6enko, I'.A. Hukonosa, H.B.
Huko-noBa, C.H. Hypuesa ; nox pea. JI.H. Xyp6enko, I'.A. Hukonosoii. — Mocksa: UH®PA-
M, 2019. — 496 c. — (Bricmiee oOpazoBanue: bakanaBpuar). - ISBN 978-5-16-102130-9. - Tekcr:
anekTponubid. - URL: https://new.znanium.com/catalog/product/989799 . — Pexum gocryma:
JUIs1 aBTOPU3. MOJIb30BATEIICH.

0) lomotHuTe/ILHASI JTUTEPaTypa:

1. Teopus BepOsATHOCTEH U MaTeMaTHUYeCKasi CTaTHCTHKA: Y4eOHoe nmocooue / buprokosa
JL.T., bobopuk I'.11., MatBeeB B.U., - 2-e u3 . - Mocksa: HUL] UHDPA-M, 2017. - 289 c. (Breicmiee
obpaszoBanue: bakamaBpumar) ISBN 978-5-16-011793-5. - Tekcr: amektponHbii. - URL:
https://new.znanium.com/catalog/product/370899 .— Pexum jgocTyma: Juis  aBTOPHS3.
M0JIb30BaTENEH.

2. Matemartuka B mprMepax u 3aiadax: yueo. mocooue / O.M. lerrsipesa, JI.H. XKypOenko,
I'.A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — MockBa: UH®PA-M, 2019. — 372 c. —
(Bricee 06-pasoBanue: bakamaspuart). - ISBN 978-5-16-102288-7. — TekcT: 371€KTPOHHBINA. —
URL: https://new.znanium.com/catalog/product/989802 .— Pexum pocTyma: Juisi aBTOpPH3.
II0JIB30BAaTEIEH.

3 . ®uxtenrosbll, [.M. OCHOBbI MATEMaTHYECKOTO aHaIK3a: yueOHHK: B 2 yacTsx / .M.
Ouxrtenronsll. — 11-e u3a., crep. — Cankr-IlerepOypr: Jlans, [6.1.]. — Yacts 1 — 2019. — 444
c.— ISBN 978-5-8114-0190-1. — TekcT : 211eKTpOHHBI# // DIIeKTpOHHO-ONOIHOTEYHAs CHCTEMA
«Jlanpy : [caiit]. — URL: https://e.lanbook.com/book/112051 . — Pexwum moctyma: s
aBTOPH3. TIOJIb30BATEIIEH.

4. ®uxrtenronsll, .M. OCHOBBI MAaTEMaTHYECKOTO aHaIM3a: yueOHHK: B 2 yacTsax / .M.
®uxtenromnsl. — 10-e u3a., crep. — Cankr-IletepOypr: Jlans, [6. r.]. — Yacts 2— 2019. — 464
c.— ISBN 978-5-8114-0191-8. — TekcT: 31eKTPOHHBI# // DeKTPOHHO-OUOIHOTEYHAs cUCTEMa
«Jlanwy : [caiit]. — URL: https://e.lanbook.com/book/115730 (mara obpamenus: 06.10.2019).
— Pexxum foctyna: 171 aBTOpHU3. MOJIb30BATENEH.

5. lTumaues B. C. 3agauHuk 1o BeICIIEH MaTemaTrke: yued. mocobue / B.C. [llunaues. —
10-e m3x., crepeotri. — MockBa: THOPA-M, 2020. — 304 c. — (Bsicmiee oopazoBanue). - ISBN
978-5-16-101831-6. — Texkcr: AIIEKTPOHHBIN. — URL:
https://new.znanium.com/catalog/product/1042456

B) MeToanyeckne yKazaHus:

1. I'pauena, JI.A. OnpeneneHHbI HHTETPAT: METOANYECKUE YKa3aHUS JIJIST CTYJECHTOB —
Marnutoropck: 'OY BITIO «MI'TY um. .. HocoBay, 2010 - 12 c.

2. I'paueBa, JI.A. DieMeHTHI JIMHEHHOH anreOpbl, BEKTOPHOU anreOphl U aHATUTHIECKON
reomerpun: YdyeOHoe nocodue. - Maruurtoropck: I'OY BIIO «MI'TY um. I'.1. HocoBay, 2010 —
63 c.

3. Makcumenko, .A. CoObITus 1 BepoATHOCTh. YacTh 2: MeTtoa. ykas. - MarHUTOropck:
I'OY BITIO «<MI'TY um. I'.1. Hocosa», 2010. — 25 c.

4. Masuenko, E.II. IlpousBomnas u auddepenuman ¢yakuuu. IIpakTukym.-
Marnautoropck: 'OY BITO «MI'TY um. I'.'11. Hocosay, 2010. — 38 c.

5. Capymkuna H.®. KombOunaropuka. CoObsitue u BeposTHOCTb. Yacte |
KomOunaropuka. Anrebpa coObiThii: MeTon. ykazaHus mo aucuuiuinHe «MartemaTukay s
ctyneHToB | kypca Bcex cnienuanbHocTeit. — MI'TY, 2007. — 17 c.


https://new.znanium.com/catalog/product/990716
https://new.znanium.com/catalog/product/989799
https://new.znanium.com/catalog/product/370899
https://new.znanium.com/catalog/product/989802
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730
https://new.znanium.com/catalog/product/1042456

r) [IporpammHuoe obecnieuenue u UHTEepHET-pecypceh:

IIporpammHoe o0ecnieuenmne

HaumenoBanue N
10 Ne norosopa Cpok aeicTBus JIULIEH3UN

MS Windows 7
Professional(mis  |/-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (mst [A-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
7Zip CBOOOJTHO 0EeCCPOYHO
LibreOffice CcBOOOIHO 0eccpoUuHO
Bpaysep Yandex |cBoGoaHO 0OECCPOUHO
MS Off_lce 2003 Ne 135 ot 17.09.2007 6eccpodHo
Professional
FAR Manager CBOOOIHO 0OECCPOUHO

IIpodeccnonanbubie 0a3bl JAHHBIX U UH(

DOPMAIIMOHHBIC CIIPABOYHbBIC CUCTCMbI

HazBanue xkypca

CchUika

OnexkTpoHHass 0a3a NEPUOTUYECKUX H3TAHUH
East View Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

IMTouckosas cucrema Akaaemust Google (Google
Scholar)

URL.: https://scholar.google.ru/

Wnpopmannonnas cucrema - EnnHoe okHO
J0CTyna K MH(QOpMaIlMOHHBIM pecypcam

URL: http://window.edu.ru/

denepalibHOE  TOCYIAPCTBEHHOE  OIOHKETHOE
yUpexKIeHUE «DenepanbHBIN WHCTUTYT
MTPOMBIIIJICHHONW COOCTBEHHOCTHY

URL: http://www1.fips.ru/

OnekTpoHHBIE pecypchl Oudanorexku MI'TY um.
I'.1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

Poccuiickas  T'ocynapcTsennas  dubmiorexa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru
MexnyHaponHas HayKOMeTpHUYecKast

pedepaTHBHAS U MOJHOTEKCTOBAst 0a3a JaHHBIX
HayunbIx n3gaauii «Web of sciencey

http://webofscience.com

VYHuBepcuTeTCKass WH(POPMALMOHHAs CHUCTEMA
POCCHA

https://uisrussia.msu.ru

MexnyHaponHas pedepatuBHas u
MIOJTHOTEKCTOBAasl _ cIpaBoyHas 0aza  JTaHHBIX

http://scopus.com

MexnyHaponHas 0a3a HaydHBIX MaTe€pHallOB B
obmacty  (HU3MYECKUX HAYK W HWHXUHUPHUHTA

http://materials.springer.com/

Mexnynapoanas pedeparuBHas 0aza TaHHBIX 11O
YHCTOM M MpuKIaaHoN MaTemaTrke ZOMATH

http://zbmath.org/

9 MaTepHaJlbLHO-TEXHHYECKOE 00ecreueH

He TUCHUILIMHBI (MOayJIs1)

MaTCpI/IaJIBHO-TeXHI/I‘-IGCKOG obecrnieucHUe JUCIUIIIIMHBI BKJIIFOYACT:




Y4eOHble ayauTOpUM [N TPOBEICHUS 3aHITHA JeKuuoHHoro tuma. Jlocka,
MYJIBTUMEAUMHBIE CPEICTBA XPAHEHHUSI, TIepeau U MPeCTaBICHUs HHPOPMAIIHH.

VYyebHble ayauTOpuu IS TMPOBEACHUS MPAKTUUECKUX 3aHATUN, TPYNIOBBIX U
WHJUBUIYaJIbHBIX KOHCYJIBTALMM, TEKYIIEro KOHTPOJIA U MPOMEKYTOUHOM aTTectanuu. Jlocka,
MYJIbTUMEAUUHBIA TPOEKTOpP, 3KpaH, Komrmiekc MeToamueckux pa3paboTok (pa3mgaToyHOro
Marepualia i METOIUYECKUX YKa3aHUMN) M\MJIM KOMIUICKC TECTOBBIX 3aJaHUi JIJIsl TIOATOTOBKU U
MIPOBEJICHUS TPOMEKYTOYHBIX M PYOCIKHBIX KOHTPOJICH.

[Tomemienust st caMoCTOSATENbHOM paboThl yyammuxcs. [lepconanbHble KOMIBIOTEPHI €
naketom MSOffice, BrixogoM B MHTEpHET M C JOCTYIOM B 3JICKTPOHHYIO HH(POPMAIUOHHO-
00pa3oBaTeNbHYIO CPey YHUBEPCUTETA.

[lomemenne Ui XpaHeHHS H  NPO(PUIAKTHYECKOTO OOCTYKMBAaHUS Y4eOHOTO
obopynoBanus. llkadsl g XpaHeHUs y4eOHO-METOIUYECKOW JOKYMEHTaluu, y4eOHOro
000pyIoBaHus 1 y4eOHO-HATIISITHBIX TIOCOOHH.

Ipunooicenue 1.
6 YueOHO-MeTOAMYECKOE 00ecrieyeHre CAMOCTOATEIbHOI padoThl 00y4aK0IIHXCH
[lo mucnuniomHe «MaTtemaTukay MpPeAyCMOTpPEHA ayAuTOpHAs ¢ BHEAyAUTOpHAas
camocTosTelbHas paboTa 00yJaromIMnXCs.
AynuTopHas caMOCTOsTEIbHAs padoTa CTYACHTOB MPEIIOJIaracT PEIICHHEe KOHTPOJIbHBIX
3a/1a4y Ha TMPAKTUYCCKUX 3aHATHIX.

Ilpumepnuie eapuanmul Konmpoawvuvix pavom (KP):
KP Nel «/Iuddepenuuanbaoe u uHTerpagbHoe ucunciaenne ®OII»
1. Bsruncnute npeaens:

. 1+4x-x* . 3x-arcsin 2x _ J2x-1-+5
x—o X +3X° + 2X x=0 COS X —CO0S™~ X x—3 x—3
2. Haiinure nepByro NpOU3BOIHYIO OT (DYHKIIMIA:

a) X =+1-25t%, 6) y:x-co33x, B) y:w—s-logzx+3
y = arccos 5t + 7, X“+2x+1

y =5 _2arctg (4x2 + 3x).

r)
. . 2x -1
3. CocraBpTe ypaBHEHHE KacaTeIbHOM K KpPHUBOM: y=— B TOouke Xx, = -1.
X* =4

Hapucyiite kacaTeiabHy0 U KPUBYIO.

4. Bpluucnmre HCOMPCACIICHHLIC NHTCTPAJIbI

1) j(1+t923x)dx; 2) Iﬂdx; 3).[arcsin5xdx; 4) J'In X

VBX + X2

5. Berunciure ONPCACIICHHBIC NHTCI'PAJIbI
T
1 2

1) _T(l—sian)zdx; 2) IXde;

3 I ki
5 e RE 2X
6. Haliqure tuomaau ¢uryp, orpaHu4eHHBIX JTUHUSAMU. B 3amaue (0) mpu mocTpoeHUH JTMHUU
BOCITIOJIB3YUTECHh TAOMUIIEH BaKHEUIIMX KPUBBIX B TOJSAPHON CUCTEME KOOPIUHAT:
a) Xy=6, x+y—-7=0; 6) p°=2c0s2¢.

7. BBIYMCIUTh HECOOCTBEHHBIM MHTETPANl WIIM YCTAHOBUTH €T0 PACXOJUMOCTD:

i dx
1) .([x3e dx - 2) ‘!W



KP Ne2 «IuddepennuanbHoe n unrerpaiabuoe ucuncienue ®HIL. Juddepenunanbubie
YPABHEHH»
1. Haiitu u IIOCTPOUTH o0nacTb ONpeaeIICHUS byHKIIT

z=In(4—x* — y*) —arcsin(2 - y).

2. Halinute dYacTHBIE TPOM3BOAHBIC TIEPBOTO MOPSAKA (YHKIUH:

z=3xy* —sin(x® +y) + X+y

3. Hamwucare YpaBHCHHUE KacaTeJIbHOM IIJIIOCKOCTH n HOpMaJIn K IOBEPXHOCTHU

Z2=49-%°— y2 B TOYKE M(l; 2; 2).

2y
4. BpIYMCIUTH OBTOPHBINA HHTETPAN IdyI(ZX + y)dx .
20

2

2
4 3

yis
3

5. VI3MeHUTH MOPsIIOK HHTETPUPOBAHUS B IBOWHOM MHTETpaje: '[ dy I f
1

y

(x; y)dx.

1

o x?
6. BpryuciIuTh TBOWHON MHTErPa J.I —-dxdy , rae D — o6nacTh, orpaHuyeHHas TMHUAMU
D

1
y=—,y=X Xx=4.
X
7. BbuCIATH TUIOHIAAL (UIYPHI, OTPAaHHYCHHOW OKpYXKHOCTAMH I =1 T =2C0S¢ (BHE
OKpyxkHOcTH I =1).

8. Bbruucnute miomaab GUrypsl, OrpaHH4eHHON JIUHUSAMHE Y = % u X+y-7=0.

9. Bpraucnute 006EM TENA, OTPAHUYCHHOTO MMOBEPXHOCTSIMHA

z=8-x-y, x=0, y=x* vy=4, z=0.

10. Haiftu  cTaTW4yeckre MOMEHTHI OTHOCHTEIBHO KOOPIMHATHBIX OCEH  TUIACTHHKH,
OTpaHMYEHHOW mapabonoit Yy = x? (y = 0) , TpAMOM x=9, eciM IUIOTHOCTh
pacrpeneneHns MacChl B KaKI0M TOUKE paBHA OPAMHATE 3TOM TOUYKH.

11. Haitmure momentsl unepuun |, |, 1, omgHOpoaHO# nmacTuHKM (5 :1), OTpaHHYCHHOM

xr 'y
OCSAMH  KOOpJHMHAT U mpsimoit Y =2 —0,5X.

12. Peute quddepennnanbaple ypaBHEHUS IEPBO CTENEHN

A) xy'—4y—x2 [y =0.
B) y’sinx =y Iny, y(g)ze
B) x(y? —1)dx + y(x* —=1)dy = 0.

13. PemmuTh JIMHEHHBIC HEOTHOPOAHBIE MU (QepeHITHATEHOS YPABHEHHE C TIOCTOSTHHBIMU
KodddurmeHTaMu
a)y" =3y +2y=(>4x+9e”, 6) y"+4y +8y=(x+2)cos3x
14. Pemith OTHOPOHYIO CUCTEMY T PepeHITNANTBHBIX YPAaBHCHHI:
x'=6x—y,
{ Y =x+4y.

KP Ne3 «Teopust BeposiTHOCTEI



1. TlpousBoautTcs 5 BBICTPENIOB IO pe3epByapy € FOPIOYUM, NPUYEM pE3EpByap IoOcCie
MEPBOro MOMNaJaHUs B HETO BOCIUIAMEHSETCS, a IMOCJI€ BTOPOro MOMaJaHusl B HEro —
B3pbIBacTCs. BeposTHOCTh Nonasanus B pe3epByap IpH KaxaoM BeicTpeie paBHa 0,3.
HaiiTu BeposiTHOCTB TOTO, YTO pe3epByap OyIeT MOJ0KKEH, HO HE B3OPBETCSI.

2. B cembe Tpoe neTeii: 2 MalbuuKa U JeBOYKa. J[eTH urparoT Ha KyxHe. BeposTHOCTh
TOT0, YTO MaJIbUMKH Pa300bIOT OCYAY cooTBeTCTBEHHO paBHa 0,7 u 0,8, a /1 1eBOUKHU
— 0,4. HaiiTi BepoATHOCTB TOTO, YTO TIOCy/a OyaeT pa3oura.

3. Cama monagaer B MHIICHb NMPU OJHOM BBICTpesie ¢ BeposTHocThio 0,8, Mamra — ¢
BepositHOCThIO 0,7, a Tlama — ¢ BepositHocThO 0,75. Carra BeicTpenui 2 pa3za, Marma —
3 pa3a, Ilama — 1 pa3, mociie yero B MUIIEHU ObUIO OOHAPYKEHO OJHO OTBEPCTHE.
KaxoBa BeposSITHOCTB TOTO, UTO B MMILIEHb NIonajna Mama?

4. Pa3zppiB CBSI3U NPOUCXOAUT B OJHOM U3 3BEHbEB TeNe(OHHOrO Kales.
MoHTép mnocinenoBaTeabHO MPOBEPSET 3BEHbs,, OOHApYXHUBasi MECTO pa3phlBa.
CocTtaBuUTh psAo  paclpeneiieHHs uuciaa  OOCIIeJOBaHHBIX  3BEHBEB,  €CIU
BEPOATHOCTb pa3pblBa JJIS KaXJOro 3BEHAa IIOCTOSHHA W paBHA P.

5. 3agan psan pacrpenereHs JHUCKPETHOW Ciay4yailHOW BeauuuHbl X.

X |1 2 3 4 5 6

P 1003]015|0,20 |0,35 | 0,15 |?

[Toctpouth MHOTOYTONBHHUK pachpenenenus. OmnpenaenuTs (QYHKIHUIO pacmpelneieHus |

.. m
IIOCTPOUTL €€ Fpa(I)I/IK. BeluucnuTh MaTeMaTHUecKOe — OXKHMJAHUC X, JHUCHEPCHIO

o
D[ X ] , cpeanee KBaaApaTU4€CKOC OTKJIIOHCHHC X

P(m,—o, <X<m +0o,).
6. Bamana QyHKOMSA pacnpeneneHus Ciy4aifHOW BemM4MHBI X
0, X <3,

u BCPOATHOCTH

F(X) = %(—x3 +12x* —45x +54), 3<x<5,

1 X >b.

Haiitu mnotHocts  pacnpenenenus. Iloctpouts rpaguku QyHKIMM U IUIOTHOCTH
pacupeneneHus. BplUMCIUTE MaTEMaTHYECKOE OXKHMAAHWE, MAUCIEPCHI0 U BEPOATHOCTH
P(X (0, 4)).

7. B Tabmuue  mnpuBeAEH ~ 3aKOH  pacCHpeleieHHs]  BEPOATHOCTEM  CHCTEMBI

cinyvaifHpix BenuuuH (X, V)

X
v L -2 -1 0 1 2
1 0,01 0,03 0,04 0,14 0,08
2 0,07 0,06 0,04 0,10 0,05
3 0,05 0,03 0,16 0,06 a
Haiitu: xosdduiment «a»; MaremMaTHdecKue OXKUJaHUS Mo Ty ;  JTUCIIEpCUU

2 2
., O v
¥ 7r: xoopdunment koppemspm

Ilpumepnuvie 3a0anusn 0na no02omoeKu K mecmupoganuio no « Hucinennvim memooamy»
«Memoo xopo u KacamenbHbIX peuteHus ypagHeH Ul
O3HAaKOMBTECH C MCTOAaMHU IIOJIOBUHHOI'O ACJICHUA W XOPA W KaCAaTCIIbHBIX PCUHICHUA
TPaHCIEHAEHTHBIX YpaBHEHUU. PemuTe ypaBHeHHE 3TUMU MEeTOIaMu ¢ TTorpemHocTbio €=0,001.

—X 2
e =2—X",
« unJleHHO(Z unmezpupoeanue)

Boraucnute mo ¢opmyne npsmMoyroiabHuKoB, CUMIICOHA M Tpameuuil uHterpan. Haiitu
3HAYEHHE MTOTPEIIHOCTH MMOIYYEHHOIO PEe3yJsIbTaTa:



4
A) J'xzdx, n=10;
0

9
b) j,/Gx—S dx, n=8.
1

Ipunoowcenue 2

OueHoYHBIE CpPeICTBA Js NPOBe/IeHUsI IPOMEKYTOUHOI aTTecTauuu
a) [lnanupyemble pe3yJibTaThbl 00y4eHHs] U OLIEHOYHBbIE CPeACTBA /sl NMPOBeAEHUS
MPOMEKYTOYHOM aTTEeCTAMU:

CrpykrypH
BII
3JICMCHT
KOMIICTCHIL
nn

[Inanupyemsblie
pe3yiabTaThl 00yUYeHus

O1eHOYHEIE Cpe€acTBa

OIIK-4 — roTOBHOCTH CO4Y€TATH TEO

P10 U MPAKTHKY /JIs1 pellleH!s] HHKeHEePHBIX 3a1a4

3HaTh

- OCHOBHBIE TI0JIOKEHUS TEO-
pHUM IIPEIENIOB U HEeNpephIB-
HBIX (QYHKOMH, Trpaduku
OCHOBHBIX  3JIEMEHTapHBIX
(GyHKOMH W WX CBOCTBa,
OCHOBBI YHCIIEHHOTO
PELICHUS TPAHCIIEHICHTHBIX
YpaBHEHUH,

- OCHOBHBIE TEOpEMBbI au(-
(epeHIManbHOTO W MHTE-
TpaJIbHOTO UCYHCIICHUS
(hyHKIIMH OTHON U HECKOJIb-
KHX TIEPEMEHHBIX, METOMbI
JuddepeHnraIbHOro
WCUUCJIEHUS] HCCIEOBAaHUS
hyHKIHIA, OCHOBBI
YHCIIEHHBIX METOJIOB
BBIYHCIICHHS OTIPEAEIeHHBIX
MHTETPAJIOB,

- OCHOBHBIE
OOBIKHOBEHHBIX
muddepeHIraTbHBIX
YpaBHEHUM M METOJbl HUX
pemeHus,

- OCHOBHBIE TIOHATHS T€O-
pHUH BEPOSITHOCTEN U
MaTeMaTHUYECKON
CTaTHCTHKH

THIIbI

Teoperuueckune BONpoCHI 4151 IK3aMeHA

1. Oyukmusa. Cnocobsl  3amaHus. OOnacTh  ONpeAercHHUS.
OCHOBHBIE 3JIeMeHTapHble (DYHKIUH, UX CBOWCTBA, IPaHKH.

2. Ilpenen ¢pynkuuu B Touke. [Ipeaen ¢pyHKIMKM B OECKOHEYHOCTH.
OnIHOCTOPOHHHE TIPEJIEIHI.

3. BeckoneuHo manbie U OeckOHEYHO Oonbime (YHKIHH, CBS3b
Mexry HuMH. CBocTBa OECKOHEYHO MAJIBIX ()yHKITHA.

4. Teopewmsl o pezenax. PackpeITre HeonpeaeIeHHOCTEH.

5. 3ameuarenbHBIC ITPEACTHL.

6. CpaBHeHne OECKOHEYHO MajbIX (YHKUMH. DKBUBAJCHTHBIC
0ecKOHEeYHO Majble (YHKIUH U OCHOBHBIE TEOPEMBI O HHUX.
[TpumeHeHne K BEIYMCICHUIO MTPEIEIIOB.

7. HempepsIBHOCTH (YHKIMHM B Touke. TOYKH paspblBa U HUX
KITacCU(UKaIusl.

8. OcHoOBHBIE TeopeMbl O HemnpepbiBHbIX (yHkuusx. CBoiicTBa
(GYHKIMI HENPEphIBHBIX Ha OTPE3Ke.

9. IlpomsBoxmHas (YHKIUH, €€ T'€OMETPUYECKHH U (PU3MIECKHUi
CMBICIL.

10. YpaBHeHHMs ~ KacaTenbHOM M HOpMalM K
HduddepeHnnpyeMocTh QYHKIH B TOUKE.

11.TIpon3BogHasi CyMMBI, pPa3HOCTH, HPOM3BEACHHS, YacTHOTO
¢bynkuuid. [Ipon3BoaHas cioxHOM 1 00paTHON QyHKIHIL.

12. luddepenuppoBanre HESIBHBIX U ITapaMeTPUYECKH 3aJaHHBIX
¢byukuuii. Jlorapupmudeckoe audphepeHpoBaHue.

13. TIpon3BOJHbIE BBICIINX MOPSIIKOB.

14. Iuddepenmnan ¢GyHKIHN. I'eomerpuueckuit CMBICII
mudpepennmrana. OCHOBHBIE TeopeMbl 0 nuddepeHIranax.

15. TlpumeHenune muddepennnana K MPUOIMKEHHBIM
BBIYHCIICHUSIM.

16. OcHoBHBIe TeopeMbl quddepeHnnanrsHoro neuncieHus: Pos,
Jlarpanxa u Komu.

17. TlpaBuio Jlonurans.

18. YcnoBuss MOHOTOHHOCTH (QYHKIMH. DKCTpeMyMbl (QYHKIHMIL.
Heo0xonnmoe U 10cTaTOYHOE YCIOBHSA IKCTpEMyMa (PYHKITHH.

19. HauboJibIliee ¥ HAMMEHBIIIEE 3HAUYCHHS (DYHKIIMK Ha OTPE3KE.

20.Bemmyknocts  rpaduka  ¢yHkimum.  Touku — meperuoa.
HeobxomuMoe 1 JocTaTOYHOE YCIOBUS TOYEK Teperuoa.

21. AcumnroTsl rpaduka GyHKINH.

KpHBOH.

22. TlepBooOpasnas. HeonpeneneHHbI HHTETpal U €ro CBOWCTBA.
Tabnuia OCHOBHBIX HHTETPAJIOB.

23. OCHOBHBIE METOJbI MHTETPUPOBAHUS: 3aMEHa NEPEMEHHON U
HMHTETPUPOBAHHUE 10 YACTSIM.

24. VHrerpupoBaHUE pallMOHAIBHBIX (QYHKIMI.

25. MHrerpupoBaHue TPUTOHOMETPUYECKHUX (DYHKIIUH.

26. VHTerpupoBaHue HPPAMOHAIBHBIX () YHKIIHMH.

27. OnpeneneHHbIH HHTETpaJl KaK Ipelesl HHTeTPaJbHONH CYMMEI,

€ro CBOMCTBA.




CtpykTypH
bl
3JI€MEHT
KOMIIETEHI]
uu

[Inanupyemsblie
pe3yabTaThl 00yueHUs

O1eHOYHEIE cpe€acTBa

28.

29.

30.
31.

32.

33.

34.
35.
36.

37.
38.
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.

®opmyna Hertorona — JleitOuuma. OCHOBHBIC CBOWCTBA
OIIPEAEICHHOTO NHTETPaIa.

Brrunciienue onpeneneHHOro HHTerpaia (3aMeHa nepeMeHHOH,
MHTETPUPOBAaHME [0 dYacTAM). IHTErpHpoBaHWE UYCTHBIX H
HEUYCTHBIX (DYHKIMH B CHMMETPUYHBIX MIPE/eax.
HecoOcTBeHHBIE HHTETPATIHL.

I'eomeTprueckre u GpU3NIECKUE NMPUIOKEHHS ONPEACICHHOTO
HHTEerpana.

Obnacte ompenenenust OHII. Ilpenen, HenpepbIBHOCTS.
CpoiicTBa  (YHKUUI, HENPEephIBHBIX B  OrPaHUYEHHOI
3aMKHYTOH 00J1acTH.

YacTHble POU3BOHBIC MIEPBOTO MOPSIKA, UX T€OMETPUIECKOoe
HCTOJIKOBaHHE.

YacTHbIE TPOU3BOJHBIC BHICIIUX ITOPSAAKOB.
HuddeperunpyemMocTs 1 ONHEIH auddepernnan GpyHKInu.
[Tpumenenne momHoro muddepeHnnana K MPUOIIKCHHBIM
BeIYHCIEHISIM. JluddepeHnnans! BRICIINX MOPSIIKOB.
[TpousBonHas cioxHo# ¢yHkIuy. [TomHas mpon3BogHAS.
WuBapuaHTHOCTH (hOpMBI MTOJTHOTO AU hepeHIrana.
JuddepennnpoBanre HessBHON (GyHKINU.

KacaTenpHas IMI0CKOCTh U HOPMaJIb K IIOBEPXHOCTH.
OkerpeMyM (QYHKIHM [BYX MepeMeHHbIX. HeoOxomumoe u
JIOCTaTOYHOE yCIOBHE SKCTPEMyMa.

YcnoBHbIN 3KCcTpeMyM. MeTon MHOkUTeNel Jlarpanxka.
HanGomnbiree n HanMeHblIee 3Ha9eHNUs (QYHKINU B 3aMKHYTOMH
obmacTu.

JIBOitHOM MHTETpaJI: OCHOBHBIE MOHITHS U ONPE/ICIICHHS.
I'eomerpraeckuii ¥ GU3NIECKUI CMBICT TBOWHOTO WHTETpaia.
OcHOBHBIE CBOMCTBA JBOMHOI'O HHTErpaIa.

Brruncienue qBOHOTO MHTETpaJla B IEKAPTOBBIX KOOPAWHATAX.
Brruncnenue qBOWHOIO HHTErpaia B MOJIIPHBIX KOOPIAUHATAX.
IIpuioxxeHus JBOMHOIO UHTErpaa.

TpoliHOi HHTErpal: OCHOBHBIE IIOHATUS, CBOUCTBA.
Brrunciienue TpoHHOro UHTErpalla B AEKapTOBBIX KOOPIUHATAX.
3aMeHa IepeMeHHbIX B TPOHHOM uHTerpane. Brruncienne
TPOWHOTO MHTErpaja B LWIMHIAPHYECKHX M CHEPUUSCKUX
KOOpAMHATAX.

leomerpuuecknii ¥ (QU3MYECKUIT  CMBICH, IPHIIOKECHUS
TPOIHOT0 MHTErpana.

Juddepennmanbaple ypaBHEHHUS: OCHOBHBIE TOHSTHS. 3a/1a4H,
MIPUBOSIIIHE K 1M PepeHIINaTbHBIM YPaBHEHUSIM.

Teopema cymiecTBOBaHMS H  €JUHCTBEHHOCTH  pEIICHUS
muddepeHnranbHOTO ypaBHEHHUS.

YpaBHEHUS ¢ pa3AeNSIONIIMUCS TIEPEMEHHBIMU.

OpHoposHble TuddepeHIaIbHble ypaBHeHH | mopsiaka.
JIuneiinble ypaBHeHUs. Y paBHeHUs bepHymnu.

YpaBHeHHE B NOJHBIX Au(depeHImanax.

HuddepennmanbHble ypaBHEHUS! BBICIIUX TTOPSIKOB: OCHOBHBIE
TIOHATHSL.

YpaBHeHUs], AOMYCKAIOIINE NOHIKEHUE MOpsAKa.

Jlunedinple  nuddepeHUMaNbHBIE  ypaBHEHHMS — BBICIIHNX
nopsinkoB.  JlunelHble oxHOpoaHBIE —JIUddepeHHanbHbIe
ypaBHEHHUS 2, N-TO MOPSIKOB.

Hurerpuposanne JIOY ¢ mocTosHHBIME K03 PUIIIEHTaMU.
Jluneitapie HeomgnopoaHsie JIY. CTpykTypa 0o0Imero pemeHus
JIHAY.

Mertoz BapHaIyuy MPOU3BOIBHBIX TOCTOSHHBIX.
Wuarerpuposanne JIHAY ¢ nocrosHHbIMU KO PUIIEHTaMU 1




CtpykTypH
bl

[Inanupyemsblie
JJICMCHT OI_[CHO‘IHBIG cpe€acTBa
pe3yabTaThl 00y4YeHUs
KOMIICTCHIL
nn
MIPaBOi YacThIO CIIENHUAIBLHOTO BHAA.
67. Cucremsr  muddepeHnnansHeIXx  ypaBHeHHWil.  Teopema
CYIIECTBOBAaHMS ¥  E€AMHCTBCHHOCTH pemeHus. Merox
UCKJIFOYEHUS AN PEHIeHHs  HOPMAIbHBIX  CHCTEM
muddepeHIraNbHBIX YpaBHEHHUI.
68. UnmcienHele  METOABI  pEUICHHS  anreOpandecKux U
TPaHCUEHICHTHBIX yPABHEHHUH.
69. YucneHHBIC METO/IBI PEIICHHS OIIPEAEICHHOTO HHTErpajla.
70. DnemeHTHl KOMOMHATOPWUKH: IIEPECTAHOBKH, pa3MeEILEHHUS,
COYETaHUs.
71. OcHOBHbIE TIOHATHS TEOPUH BEPOSTHOCTEH: HCIBITAHHE,
COOBITHE, BEPOSITHOCTh COOBITHS.
72. [leiictBus Hax cOOBITHAMU. AreOpa cOOBITHI.
73. TeopeMsbl CIIOKEHUS H YMHOXKEHHS BEPOSTHOCTEH.
74. ®opwmyna momHOH BepositHocTH. Popmyna betieca.
75. IlocnenoBaTenbHOCTh HE3aBHUCHMBIX HCHBITaHUH. Popmyina
bepuymiu.
76. CiryuaiiHple BeTMYUHBI, HX BHIBL.
77. Pan pacnpenenenus. OyHKIMS paclpenesieHus, ee CBOICTBa.
IInoTHOCTH pacnpeneseHus, CBOUCTBA.
78. Yucnossle XapaKTEPUCTUKHU CIIy4aiHbIX BEJINYMH:
MaTeMaTHYecKoe OKHJIaHueE, JHCTIepCHs, cpenHee
KBaJ[PaTHYECKOE OTKIJIOHEHHE.
79. HopmanbHblil 3aKOH pacrpeesieHns Cly4ailHOi BETUMUUHBL.
80. Cuctembl ciIyyalHBIX BEIMYMH. 3aKOH pacIpelesieHus.
UnciioBble XapaKTEPUCTUKH CUCTEMBI CIYYaidHbBIX BEJIHYHH.
3aBHCHUMOCTH CITy4aiHbIX BEJIMYHH.
81. Ilpeamer  MaTeMaTH4YeCKOW  CTaTUCTUKH. [ eHepanbHas
COBOKYIHOCTb M BbIOOpKa. Bapmanmonustit psin. Ilomuron.
I'mcrorpamma. OMnupuueckas GyHKIMS pacTpeeIeHusl.
82. Craructuyeckue  OLEHKM  [apaMeTpOB  paclpeAesieHHs
reHepanbHON COBOKYITHOCTH.
83. Crarucruueckas mnpoBepka rumore3. Kpurepuit cormacus.
Kpurepuii [Tupcona.
84. KoppensuoHHBIA aHamu3. OMIUPUYECKUH KOIPPHUIIHEHT
Koppesauun. Haxoxaenue ypaBHEHMs JIMHEWHOH perpeccuu
METOJ/IOM HAMMEHBIINX KBaJIPATOB.
Ymerhb — pemars 3amaun 10 | IIpumepnobie npakmuueckue 3a0anus 011a IKIAMEHA U 3auema:
u3ydaeMbIM  Teoperndecku | 1. Beruncnure npenenst:
pazzenam; o 1+4x—x* . 3x-arcsin 2x
— o0cykaaTh  CHOCOOBI 2) lmw > ) le_rgis > B)
3(GQEeKTUBHOTO  pelIeHHs Xhoxt o+ ex COSX—COS™ X
muddepeHnnanbHBIX lim Y 2x _1_\/5,
yYpaBHEHMH M HUX CHCTeM; [ X3 x—3
onpenenats 3h(HEeKTHBHOCTh dy Axs?
pemeHus 3amaud, | 2. Haiinure —— st QyHKOMR: a) Yy =e . 0)
MOJyYEHHOTO C TIOMOIIBIO
YHCIIEHHBIX MeTosloB; | [ X =ctg2t,
pacno3HaBaTh y = In(sin 2t).
3¢ dexTrBHBIE pE3yNBTATHI
00paboTku
SKCMEPUMEHTAIIBHBIX 3. B : 3—J3+i (1_ ')28
. Beraucnute:  a) +1, 0) ).

JIaHHBIX OT Hed(PPEKTHBHBIX

4. HaiiTi HeonpeJenEHHBIA MHTErpa:

6)J

a)jsin 3x-cos 5xdx ,

1-cosx ., B) I(2x+5)-exdx.
(x—sinx)*
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O1eHOYHEIE cpe€acTBa

V20 xdx

'! Vx* +5

1

6. BEIUuCIUTh onpeneeHHbIN HHTETpa I 4x -arcsin xdx -
0

5. BEUUCTUTE onpeeieHHbIN HHTEeTpal

7.Haittm  momans — GuUrypbl, OTpaHMYCHHOH  JIMHUSAMHU:
2

X=4, y° =4x.

8. 3meHuTh HOPSIIOK WHTETPUPOBAHUS

0

Jo |

0 0
folx + j dy j falx.

—2+y 4y
dxdy
9. Borumenuts || ———2 __ D:x<y<a1-x%, x>0.
J]J77_7,D.x_y_ 1-x%, x=0
DA/X +Y
10. Haiitu wu mocrpouth oOnacte ompeneneHus (QyHKUUH
U=+49-XxX*—y® +(x-Y)°
11. Haittu TIOJTHBIH nmudepeHman hyHKIHAN:
z=x>Iny —sin2xy.
12. Haiitu YaCTHBIC NPOU3BOIHBIC HEepBOro  mopsiaKa
GbyHKIHU:

z =5x°y% +In(x +4y).

13. HanmcaTh ypaBHEHHE KacaTEAbHON IJIOCKOCTH M HOPMAJU K

MOBEPXHOCTH Z = 4/ x* + y2 B Touke (3,4, 5).

14. VccnenoBath Ha IKCTPEMYM
z=x%-2xy +4y°
15. Pemmte 3anauy Koum:  ycos? xdy = (y2 +1)dX, y(O) =0

GyHKIHIO

16. Haiinute oOmee peuienue audQepeHHaibHOI0 YpaBHEHHs
y' +y' = e
17. Pemuth
YPaBHEHHI:

OZHOPOIHYO CUCTEMY nuddepeHIraTbHBIX

x'=6x—y,

Vi =x+4y.
18. IIpu mocraBke ¢ 3aBoaa Ha 0a3y 1000 pagnoONpHUEMHHUKOB, Y 55
BBIIUIM U3 CTPOs JaMibl. HallTu BEpOSATHOCTH TOro, YTO B3ATHII
HayJa4dy MPUEMHHUK OyIeT HCIPaBHBIM.
19. [IaTHaOUAaTh SK3aMEHAIMOHHBIX OWIETOB colepkar 1o 2
BOIIPOCA, KOTOpbIE HE TMOBTOPSIOTCS, 3K3aMEHYIOIIUNCS 3HAEeT
TOJIBKO 25 BompocoB. HaliTk BEpOSATHOCTH TOTO, YTO 3K3aMEH OyaeT
CIaH, €CJIU AJIs 3TOr0 JOCTATOYHO OTBETUTH HA JIBa BOIPOCA OJJHOTO
ounera.
20. IpuHnMaeM BEPOSITHOCTH POXKICHUS MajbuUKa M JICBOYKH
paBHBIMH. HaliTi BeposSTHOCTB TOTO, 4TO cpeau 10 HOBOPOXKICHHBIX
6 OKaXXyTCs MaTbUNKaMH.
21. Jla 3aKOH paclpeae/ICHUs TUCKPETHON CIIyJaiHOM BEJTMYMHBIL:

110 120 130 140

150

0.1 0.2 0.3 0.2 0.2

BBIYHCIINTE €€ MATCMATUYCCKOC OXMWIAHNUE, TUCIICPCUIO U CPEIHEC
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KBaJpaTUUECKOE OTKJIOHEHHE.
22. Nana ¢QyHKIHA pacupenercHus
BEJIMYMHBI X

HEIPEPBIBHON  CIIy4alHOMI

0 npu x<0
0,25x%(x +3)

1 npu

npu 0O<=x<=1

F(x)= x>1

Haiitn mnotHocTh pacnpenenenust f(x), moctpouts ee rpaduk,
BEpOSITHOCTh MOMaJaHus B 3aJaHHblii untepsain [0,5; 2], Mx, Dx,

o

X

24. 3amaHo pacrmpeesicHHe BEPOSTHOCTEH MTUCKPETHOU JABYMEPHOU
Cly4yaliHOM BEJTMYUHBI:

Y\X 2 5

04 0,15 0,30

0,35

08 0,05 0,12

0,03

Haiitn 3aKkoHBI pacnpesieNieHHs COCTaBISIOMNX, KOI(P(GHUIUEHT
KOppesLuu

25. To BEIGOpKe mpu 3amamHOM yposHe 3Haummoctu O = 0,05
NPOBEPUTh 110 KpuTepHio [IMpcOHa THUIOTE3y O HOPMalbHOM
pacrpeneseHHH TeHepalbHOW COBOKYIHOCTU. B ciyuae mpuHATHS
THIOTE3bl O HOPMAaJbHOM paclpeleieHHHd HalTH IOBEpHTEIbHBIC
UHTEPBAJIBl JJISI MATEMaTH4eCKOro OXUAAHUS d U CPEJHEro
KBaJIpaTUYECKOTO OTKJIOHEHHsT G TP YypPOBHE HaJEKHOCTH

y=1-a

X 4 7 10 13

16

n 6 11 14 22

20

26. U3

BhiGopka oobema N =15
143, 121, 135, 132, 120, 116,
120, 138, 133, 148, 133, 134.

Tpebyercs mnpu ypoBHE 3HAYUMOCTH

HOPMaJbHOM TIEHEPAIbHOW COBOKYIIHOCTH M3BJIEUEHA

115, 143, 115,

a=0,05

HYIIEBYIO TUIOTE3y H 1ol :o-s =55 , HpUHIB B Ka4eCTBE

MIPOBEPUTH

KoHKypupylomeii runoresst: a) H, 1o’ #55, 6) H, : o> >55
. 2
HIIN Hl .O < 55 B 3aBHUCUMOCTH OT HOJYYEHHOI'O 3HAYCHHUA

2
O .

Bnanets

- IPAKTUYECKUMU HaBBIKAMU
HCIIOJIb30BAHUS
MaTeMaTU4YeCKUX MOHITUH U
METOZI0B (M3y4aeMBbIxX
pa3fenoB MaTeMaTUKH) MpU
peuicHun ITPUKIIATHBIX
3ajay;

- HaBbIKaMH 0000IIEHUS
pe3yabTaToOB pelieHus,
pe3yJIbTaToOB 00paboTku
CTaTUCTHYECKOTO
JKCIICPUMCHTA;

- crtoco0amMu OIICHUBAHUS
3HAYNMOCTH U
MPaKTHYECKON
MPUTOAHOCTH TOITYIEHHBIX

Ilpumepnule npuxnaonvie 3a0a4u u 300aHUA
3agaya 1. 3aBHCHMOCTH IyTH OT BPEMEHH IPHU NPSMOIHMHEHHOM

3 2
JBMXKEHUM TOUKHM 3ajaercs ypaBHenuem S =—1° + 2t° -3, rue

S — oy B M, a I — Bpems B c. BeluucomuTe ee cKopocTh H
yCKOpEHHE B MOMEHT Bpemenn t =4C.

3aganme 2. CocTaBbTe aJTrOpPUTM  PpEHICHHS  JIMHEHHOTO
OIHOPOIHOTO UG PEPEHIINATHLHOTO YPaBHEHUS C IMOCTOSHHBIMU
ko3¢ punrmeHTaMu.

3ananme 3. IlogroroBpre OTBETH Ha Bompockl k MJI3 Ne 8: Uro
3HAYUT OIICHUTh TICHEpPAIbHBIC MapaMeTpsl MO  BBIOOpPKE?
ChopmynupyiiTe ompenencHue TOdYedHOW oueHKH. Omnpexpenure
CMELICHHbIE M HECMEIIeHHbIE, d(pQeKTUBHbIE U Hed(dEeKTHBHEIE,
COCTOSITENIbHBIE U HECOCTOSITEJbHBIC OLEHKH TI'eHEPaJbHBIX
napameTpoB. [IpowmutiocTpupyiTe OIpeAeIeHUsT TeOMETPUUYESCKH.
Sanuiure pacdyeTtHble  (GOPMYyNBl  JUIS  CTPYNNUPOBAHHBIX W
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pe3yNbTaToB

HECTPYIIIUPOBAHHBIX  JAHHBIX: BBIOOPOYHOTO cpemHero X
(YKaKuTe ero BeposSTHOCTHBIN CMBICH); BEIOOpOUHOH auctepcuu Dg.
Kak oneHUTh MaTeMaTHYECKOE 0XKUIaHHE [0 BEBIOOPOYHOMN cpetHen?
OueHuTe IUCHEPCHIO IO WCHpaBIEHHOW nucnepcud. Kakumu
SIBJISIFOTCSL  TOYEYHBIE OLEHKM MaTeMaTHYecKOro  OXKUAaHHS,
JMCHIEPCHU M CPEHEro KBaJIPaTHYHOTO OTKJIOHEHHUS: CMEIIEHHBIMU
WM HeT, 3PEKTUBHBIMU WK HEAPPEKTUBHBIMHU, COCTOSATEIBHBIMU
W HECOCTOATEIbHBIMHU?

3apaua 4. [{ng u3yyeHUs] KOJIMYECTBEHHOI'O IpPU3HAKA X wm

reHepalbHOM COBOKYIHOCTH H3BJICY€Ha BBIOOPKA X, -+, X,

oovema [, nmerommas 1aHHOE CTATHCTHYECKOE PACTIPEIETEHHE.
1). ITocTpoiiTe MOIUTOH YacTOT.
2). IocTpoiiTe SMIUPUIECKYIO PYHKITUIO paclpeIeIeHusI.
3). [ocTpoiiTe TMCTOrpaMMy OTHOCHTENBHBIX 9acTOT.
4). Haiinute BbIOOpOYHOE cpemHee X , BBHIOOPOUHYIO

AUCTICPCUIO DB . BLI60pO‘IHO€ cpeaHee  KBaApaTU4CeCKOC

2
OTKJIOHCHHEC GS , AICIPABJICHHYIO JUCTICPCUIO S mu HCIIPABJICHHOC

CpeIHee KBaApaTHIeCKOe OTKIOHCHHE S .

5). Ilpu naHHOM YpOBHE 3HAYUMOCTH OL TIPOBEPHTE IO
kputepruio [lupcoHa THIIOTE3y O HOPMAIBHOM pacHpeAelICHUN
TeHEPaJIbHOH COBOKYITHOCTH.

6). B ciywyae TmpUHITHS THUNOTE3Bl O HOPMaJIbHOM
pacmpesieiieHud  HalAWTe  JOBCPUTEIbHBIC  HWHTCPBAIBI IS
MATeMaTHYECKOr0 OXHIAHUS ( ¥ CPEIHEro KBaJpaTHYCCKOro

OTKIIOHEHHs G TIpH JaHHOM ypoBHe HajexHoctH Y =1—o. (
Hpunats o = 0,01).

X. 9 13 17 21
I
n, 5 10 19 23
IT1K-1 - cnoco0HOCTh K aHAIN3Y H CHHTE3Y
3HaTb - ocHoBHble TOHATHS W |1. @OpMyIMPOBKM OCHOBHBIX TeopeM (CBOMCTB, IPH3HAKOB
METOJbl MaTeMaTH4eCKOTO | M3y4aeMbIX MOHSATHH, HEOOXOIUMBIE W JOCTaTOYHBIE YCIIOBHUS) B
aHaJIM3a: TEOPHH IIPEJEIIOB | M3yYaeMbIX pas3zienax Kypca.
W HENpephBHBIX (QYHKIUH, | 2.  MeTonbl  pacKkpbITHs  HEONpEIAeNeHHOCTeH,  BBIICHEHUS
muddepeHIMaIbHOTO W MH- | HEIPEPBIBHOCTH (DYHKIINH OZHOW MEPEMEHHOM.
TETpajIbHOTO HUCYHNCIICHUA 3 AJ'[FOpI/ITM HpI/IGHI/DKeHHOFO BBIYUCJICHUS (l)yHK[H/H/I C IMOMOIIIBIO
(hyHKIMH OHOW W HECKONb- | nuddepeHpana; HaNUCaHWS YPaBHEHHUS KacaTelIbHON MpsSIMO
KAX TIEPEMEHHBIX, TEOpUH | (TUIOCKOCTH).
OOBIKHOBEHHBIX an¢depeH- | 4. AATOPUTM MOTHOTO HCCIEAOBAHUS (PYHKITHH.
IaJbHBIX  YpaBHEHWH W | 5. MeTo/ bl BEISICHEHNS KJIACCOB MHTETPUPYEMBIX (DYHKIIUH, a TaKxKe
cucreM  aud¢epeHnranb- | METObl HEIMOCPEICTBEHHOTO MHTETPUPOBAHUS U MHTETPUPOBAHUS
HBIX YpaBHEHHH; OCHOBHBIX KJIacCOB (pyHKIHMH.
- OCHOBHBIC TTOHATHS 6. CriocoOBI BBISICHEHHSI CXOJUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
METOJIbl TEOPHHU 7. O0m1yt0 cXeMy MOCTPOCHHUS KPaTHBIX MHTETPAJIOB U CBEICHUS UX
BEPOSITHOCTEH 1 K HOBTOPHBIM.
CTaTUCTHYECKOTO aHAIH3a 8. CmocoObl HaXOXXOCHHWA TMOTPEUIHOCTH B  IMPHOIMKCHHBIX
Pe3yIbTaTOB SKCICPUMEHTA | BBIYMCICHUAX KOPHSA yPaBHEHUS M ONPEACTICHHBIX HHTETPAJIOB.
9. OcHOBHBIE CIOCOOBI CTATHUCTUYECKOW TPOBEPKH THITOTE3,
BELICHEHHUS  JTOBEPUTCIBHBIX HMHTEPBAJOB I  I1apaMETpPOB
pacripeieieHus.
10. MeTo/p! ITPOBEPKH AOMYIICHUS OIIMOOK IEPBOI0 WJIM BTOPOTO
poJia IpH NPOBEPKE CTATHCTHYECKHUX THIIOTES.
YMmeTh - KOPPCKTHO BBIPAXKATH 1 IIpumepnsvle npakmuueckue 3a0anus u 3a0a4u
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bIN
[Inanupyemsblie
JJICMCHT OI_[CHO‘IHBIC cpe€acTBa
pe3yabTaThl 00y4YeHUs
KOMIICTCHIL
nn
apryMeHTHPOBaHHO 3aganne 1. CocTaBbTe aTOPUTM PEILCHHUS . .... 3aJJaUl.
000CHOBBIBAThH MOJIOKECHHS 5{/_2
Npe/IMeTHOI 061acTH 3amaunue 2. Boruuciute npubmmkendo Y = VX mpu X = 1,03.
3HAHMS M METOI0B MaTeMa- | 3agava 3. Beruucnure npesen no npasuty Jonurans lim
THYECKOTO aHAJIM3a IS T10- ] X2
CTaHOBKHM U PEIICHHUs KOH- arCSIn(ZX - 4) .
KPETHBIX MPUKIATHBIX 3a- x* -4
Jau 3ananue 4. Chopmynupyiite HEOOXOIUMOE YCIOBHE IKCTPEMyMa
GyHKOMH OJHOH IepeMeHHOH.
3agaua 5. HccnemoBath (YHKOHIO W TOCTPOHUTH €€ rpaduk:
y=2+ 0.
X* -4
3agaya 6. KakoB reoMeTpUdYecKMH CMBICI OIpPENeIeHHOTO
HHTErpaja oT JaHHOH (QYHKIMH B JaHHOM UHTEpPBAJIE B JEKapTOBOM
CUCTEME KOOpIuHAT?
3aganue 7. YKaxuTe BEpHOE YTBEpXKICHHE O (QYHKIHMU JBYX
MIePEMEHHBIX:
a). TPaJMEHT IEePIEHINKYIISIPEH KacaTeIbHON IIIOCKOCTH;
0). rpaiueHT SIBISIETCS TPOM3BOAHOMN 110 HANPAaBIICHUIO;
B). TPaJMIEHT SBJIACTCS KacaTeIbHON K JINHUN YPOBHS;
T). TPaJUEHT OIpeeIsIeT HallpaBIeHHEe MaKCUMAIIbHON CKOPOCTH
N3MEHEHMs QYHKIHUH.
3aganmne 8. Ykaxure JIOXKHOE yrBepxkaeHne o GyHKIHH IBYX
HepEeMEHHBIX!
a). HenpepbiBHast GyHKIWs Beeraa auddepeHuupyema;
0). hyHKIHS, UMEIOIIAs MIPEe/e B TOUKe M, MOXKET OBbITh pa3phIBHA
B OTOM TOUKE;
B). y 1auddepeHuupyemoid QyHKIMM CYIIECTBYIOT YacTHbIE
TIPOMU3BO/IHBIE;
T). U3 HENPEPhIBHOCTH YAaCTHBIX NPOM3BOAHBIX B TOuke M ciemyer
muddepeHIupyeMOCTh (PYHKITNH B 3TOH TOUKE.
3anaua 9. J[BymMs MeTO1aMU [IPOBEIEHBI U3MEPEHUS OJJHOU U TOH %Ke
¢usnyeckoi BesmunHbl. [lomydeHs! cieayronye pe3yabTaThl:
a) B mepBoMm cimydae 145, 133, 143, 121, 135, 132, 133,
148, 133, 134,
06) Bo BTOpOoM cirydae 128, 120, 116, 115, 143, 115, 120,
138, 115, 120.
MOJHO 1M cYHTaTh, 4TO 00a MeToAa 00ECIeUNBAIOT OAMHAKOBYIO
TOYHOCTh H3MEPECHHH, €CIM NPUHATH YPOBEHb 3HAYMMOCTHU
a=005 [Ipennonaraercs, 4To pe3yabTaThl H3MEPEHUil
pacnpeieneHsl HOpMaJbHO M BRIOOPKH HE3aBUCHMBL.
Bnaners - HaBBIKAMU HCIONb30BaHus | Ilpumepnsle npakmuueckue 3a0anus

JIOTUYECKHU BEPHO, apIyMEH-
TUPOBAHO U SICHO CTPOUTh
YCTHYIO ¥  IIHMCBbMEHHYIO
pedb Ha PyCCKOM SI3bIKE, I'O-
TOBUTb M PEAAKTUPOBATH

TEXHHUYECKHE  TEKCThl ¢
MaTeMaTHYecKoi

CHUMBOJIMKOI 1581070
¢dopmynamuy, my0JIM4HO

NPEJICTABISTh COOCTBEHHBIC
M HM3BECTHBIC HAay4YHbIE pe-
3yJIbTaThl, BECTH JAUCKYC-
CHH;

- HaBBIKAMH ¥ METOJUKAMU
00001IeHNs pe3yIbTATOB

3ananme 1. [Topa3mprisiite:

1) BepHo 11, 4yTO cymMMa, pa3HOCTb U IIPOU3BE/ICHHE JIBYX YETHBIX
¢byHKUMH ecTh yeTHas QyHKIHA?

2) Kako#, B cwmpIcie dYeTHOCTH, OyaeT GyHKIHA,
MIPOM3BEICHUIO (CyMMeE) IBYX HEUETHBIX (DYHKIHN?

3) CymecTtByloT U (QYHKIMH, OOpaTHble camMuM cebe (mpu
JIOKa3aTeIbCTBE BCIIOMHUTE NPEIUIOKEHHE O rpadukax oOpaTHBIX
byHKIMI)?

4) Mosxet i yeTHas QyHKIUS OBITH CTPOTO MOHOTOHHOM?
3aganme 2. CucreMaTm3upyite uW 0000LIMNTE BCE KIFOUCBBIC
MOHATHA W TPUEMBl PEIICHWS THIOBBIX 3adad II0 TeMe
«IIpousBognas» u «lIpumeHeHrne NMPOU3BOIHON NPU UCCIICTOBAHUN
¢byHKIIMHY. Pe3ynbraT oopmMuTe B BUIIE TaOIHUIIHL.
3aganne 3. CHUMHUTE BHICOPOJIMK Ha TeMy «SI Haydy Bac pemarb
3a7la4 110 Teme...». [IpuMepHbIN CIIUCOK TeM:

paBHast
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peleHus,
SKCIIEPUMEHTAIILHOM
JESATEIBHOCTH

1) JleiicTBHs HaJ KOMILIEKCHBIMH YHCJIaMH B pa3Hoii hopme.

2) Breranciienne npeznenoB GyHKIMA OJHOH TepeMEeHHOH.

3) Pemrenne 3amay Ha MCCIIEAOBaHHE HENPEPHIBHOCTH (QYHKIMH H
XapaKTePUCTHKE TOYEK e€ pa3phiBa M T.JI.

IIK-3 - roTOBHOCTH HCHO0JIb30BATh PU3HKO-MATEMATHYECKHIT anmapar IJis peleHust
3a/1a4, BOSHUKAKIIMX B X0/1e MPpodeccHoHAIbHOM 1eATeIbHOCTH

3HaTh

- OCHOBHEIE TTOJIOKEHUS TEO-
pHH TIPEJENIOB ¥ HETPEPHIB-
HBIX QYHKI[HIA,

- OCHOBHBIE TEOpEMbI aU(D-
(epeHIMaTbHOTO W HHTE-
TPaJILHOTO NCUYHUCIICHUS
(hyHKIHUH OJTHOW W HECKOJb-
KHX TEPEeMEHHBIX, METOJbI
I QepeHInaTbHOTO
WCYKCJICHUS] HUCCJIEeOBaHMS
hyHKIMIH,

- OCHOBHbIE
OOBIKHOBEHHBIX
nuddepeHnnanbHbIX
YpaBHEHUM M METOJbl HUX
penieHus,

- OCHOBHBIE TTOHATHS TEO-
pHH BEpOSTHOCTEH 1
MaTeMaTHYecKOi
CTaTHCTHKH

THUIIBI

Ipunoosicenue 3

Ymers

— TIPUMEHATh METO/IBI
T epeHInaTbHOTO
WCUYHCIICHUS JUIs
HCCIIEIOBaHUS byHKIMH
OJTHOI M JBYX IEpEMEHHBIX
(B TOM 9HCIIE Ha HKCTPEMYM,
MOBE/ICHWEe Ha  TpaHule
00acTH 3aJaHuA U T.I1.);

— BBUIBIISITh, CTPOUTH |
pewiath  MaTeMaTH4ecKue
MOJIEII TIPUKJIIHBIX 33/1a4;
- 00CyKIaTh CIIOCOOBI
3(h(HEeKTUBHOTO pelIeHUs
3aj1a4, pacrio3HaBaTh

3¢ peKTUBHBIE PE3YJILTATHI
oT Hed3(h(peKTUBHBIX

IIpumepnvie npakmuueckue 3a0anusn u 3a0auu

3ananue 1. Ilokaxure, 4To mpemen [j, X=%°SX He moxer ObITh
x> X + C0S X

BEIUKCIICH 10 mpaBwity Jlomurans. Haiimure 3TOT mpenen npyrum

CII0COOOM.

2
3agaua 2. K rpaduky dyskimu f [x)—S Y B ero Touke ¢
abcmmecoit Y0 =1 npoBeseHa KacarenbHas. Halitm mnomanb
TpPEeYrojbHUKa, OOPa30BAaHHOTO KacaTeJbHOW H  OTpe3KaMmw,

OTCEKA€MBIMH €10 Ha OCAX KOOPJUHAT.

3agauya 2. HaliTu neHTp Macc OJHOPOJHOTO Tena (7/=1) ,

2, 52
orpaHuyeHHoOro nosepxuoctsamu Y +2° <X <2,
3agaua 3. Haiitu HanOospliee 1 HaUMEHbIIee 3HAUYCHUS (QYHKITH
z=5x*+8y—2x+1 B 3amkHyTOii oGnactu [I, orpaHMYEeHHOIi

muansMu X = 4, y2 =4x.

3ananme 4. [lomymaiite, ¢ MOMOUIBIO CPEACTB KaKOro pasjena
MaTEeMAaTHUKH MOYKHO PEIIUTh CICAYIOUIYIO 3a1a4y.

«dns yOopkm cHera Ha yaHWIAX TOpoJa HCHOJB3YIOTCS
cHeroyoopouHbsle MamuHbl. OHH pabOTalOT B TEUCHHE CBETIIOTO
BPEMEHHU CYTOK ¢ 6 10 18 4acoB ¢ MOCTOSHHOW CKOPOCTBIO YOOpPKH
cuera 400 (m%4). M3meHeHnue oObeMa CHera, BBHIIAJAIONIETO Ha
VMBI TOpOoAa B TOPOAEC B TEUEHHE CYTOK, MOXKHO OITUCATh

ds
& 120 -5, S(0)
ypaBHeHI/IeM ¢ rae

3 4
BBITIABIIIETO 3a Bpems 1 (B "acax), 021224, B qoment BpeMEHHU
3

— obbeMm cuera (B M°),

1=0 pa ymmmax ropoma mexur 1000 M® cHera. YcraHOBHTE
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COOTBETCTBHE MEXAY BpeMeHeM t u 00beMOM CHera, JIeXallero Ha
S(t)
yIHLax ropoja o
CocTaBbTe MaTEMATHYECKYIO MOJIENb 3TOH 3aJa4l U permmTe e€.
Bnaners - HAaBBIKAMHU IOCTpOeHUs U | Ilpumepusle npakmuueckue 3a0anus u 3a0a4u
pemeHus MaTeMaTuueckux | 3amava 1. [lnis perieHus 3a1auu cienaiTe CXeMaTHUECKUI uepTex
MoJiesIel IPHUKJIIaTHBIX U 1oy4nTe (PyHKIUOHAJIBHYIO 3aBUCHMOCTb I10 YKa3aHHIO K
3a/1a4; 3amade. Hafinure ob6macTp onpeneeHust 3ToH GYHKIIUH 1T0 CMBICITY
- crIoco0aMy OLIEHUBAHUA 3a7a4d. Beraucnure 3HaYCHUS 3TOH QYHKIINH IPH TPEX Pa3InIHBIX
3HAYUMOCTH H 3HAYEHMAX aprymeHTa. Mccnenyiite yHKIMIO Ha HanOoIbIIEE U
MPaKTHIECKON HanMeHblIee 3Ha4eHusE. OTBETHTE Ha BOMPOC 3aauH.
MPUTOJHOCTH MONy4YeHHbIX | «CeueHne ToHHENs uMeeT GopMy IPSMOYTOJIBHHUKA, 3aBEPIICHHOTO
pe3ysbTaToB noxykpyrom. Ilepumerp ceuenus 18 m. Ilpu kakoM paanyce

MOJIyKpYyTa IJIONIAh CEUCHHUS OyIeT HAUOOIBIIICH?

OGo3HaubTe paaHyC MONYKpyra depes | u BEIpasuTe miomamms S

ceyenns Kak GyHkimo ot | S =3(r) .

3agaua 2. Ha xakoii BeICOTE I' Haj| LIEHTPOM KPYTJIOTO CTONA
paauyca a ciefyeT HOMECTUTH JIaMILy, YTOObI OCBEILIEHHOCTD Kpast
croiia 6bputa HanbonpuIel? (CaMOCTOSITENIFHO IPOAHATN3UPOBATh
CpeZcTBa (3HaHUS, METOJIBI) KaKOT'0 pa3jiesia MaTeMaTUKU
MOTPEOYIOTCS JUIsl PEIICHNS TAHHON 3a/1a4un).

3anaua 3. Ilo BeIOOpKE OOBEMA n=35 HaliieH CpelHud Bec

x=190

r 1/13)1em/11?1, H3roTOBJICHHBIX Ha MNEPBOM CTaHKE; II0

m =40 y y y =180
BLI60pKe o0bemMa HauJAC€H CpCcIHUU BEC r
PI3}1€J'IPIIZ, H3IrOTOBJICHHBIX Ha BTOPOM CTaHKE. TeHepanLHme

D(X)=702" D(Y)=802"
=001

IIpY yPOBHE 3HAYUMOCTHU IIPOBEPUTH HYJIEBYIO THIIOTE3Y

Hy :M (X): M (Y) TIpM KOHKYPHUpYIOIIEil THIoTe3e
a) MM (X)=M(Y)
5) H, :M(X)>M(Y)

JUCTIEPCUU U3BECTHBI: . Tpebyetcst

0) Ilopsaoxk mnpoBedeHHs] TPOMEKYTOUYHOH AaTTeCTAMHU, MOKA3ATeJM MW KPUTEPUH
OIlCHUBaAHUA:

[TpomexxyTouHasi aTTecTalus MO AUCHUIUIMHE «MaTeMaThuka) BKIIOYAeT TEOPEeTUUYECKUE
BOITPOCHI, IMO3BOJIAOIINE OLUCHUTE YPOBECHDb YCBOCHUA O6y‘—IaIOHII/IMI/ICSI 3HaHPII>i, H MMPAKTHYCCKUEC
3a/laHusl, BBISBISIFOIINE CTENIEHh CHOPMUPOBAHHOCTH YMEHHH U BIIaJICHU, MPOBOIUTCS B hopMe
sk3amena (1 u 2 cemecTpsl) u B hopme 3auera (3 cemecTp).

DK3aMeH 0 JaHHOW TUCIUIUIMHE TMPOBOAUTCS B YCTHOU (hopMe MO 3K3aMEHAIMOHHBIM
6I/IJ'IeTaM, Ka)I(HBIﬁ M3 KOTOPBIX BKIIIOYACT 2 TECOPECTUYCCKHUX BOIPOCa M JBa IHNPAKTHYCCKHX
3a/1aHusl.

IMoka3aTeu U KPUTEPUH OLIEHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» — OOYYaloUIMiCcS JIEMOHCTPUPYET BBICOKHI YPOBEHb
c(OpPMUPOBAHHOCTH KOMITIETEHINI, BCECTOPOHHEE, CHUCTEMATHYeCKOe M TIyOOKOEe 3HaHWe
ydeOHOro Marepuana, CBOOOJHO BBITIONHIET MPAKTHYECKUE 3aJaHUs, CBOOOIHO OIEPUPYET
3HAHUSAMU, YMCHUSAMHU, IIPUMCHACT UX B CUTYyallUAgX HOBBIIICHHOM CII0KHOCTH.

— Ha OICHKY «XOpOmIo» — OOyJaroIIUHCs JEMOHCTPUPYET CpPEIHUN YPOBEHb
C(I)OpMI/IpOBaHHOCTI/I KOMHGTCHHHﬁI OCHOBHBIC 3HaHHA, YMCHUSA OCBOCHLI, HO HOOITYCKArOTCA
HE3HAYNTENIbHBIC ONIMOKU, HETOYHOCTH, 3aTPYJHCHUS TIPH aHATUTUIECKUX OTIEPAIHsX, IepeHoce



3HAaHUU U YMEHHI HA HOBbIE, HECTAHAAPTHHIE CUTYaALIUH.

— Ha OICHKY «YAOBJIETBOPUTEJIbHO» — OOYYalOIIUWCA JEMOHCTPUPYET MOPOTOBBIN
ypOBeHb CHOPMUPOBAHHOCTH KOMITETEHITUI: B X0JI¢ KOHTPOJIBHBIX MEPOIPHSITHHA JOMYCKAIOTCS
OIIMOKH, TPOSABISAETCS OTCYTCTBUE OTHENbHBIX 3HAHUM, YMEHUN, HABBIKOB, OOYy4YarolIUICs
WCIIBITHIBACT 3HAUYUTEINIbHBIC 3aTPYAHEHUS IIPU ONEPUPOBAHUM 3HAHUSMU U YMEHHUSAMH IPU HX
IIEPEHOCE HA HOBBIE CUTYALIHH.

— HA OILICHKY «HEeYI0BJeTBOPUTEILHO»— 00YJaIOIINUNCS TEMOHCTPUPYET 3HAHUS He Ooliee
20% TeopeTHYeCKOro MaTepuaia, JONMYCKaeT CYIIECTBEHHbIE OIIMOKHU, HE MOXKET IO0Ka3aTh
MHTEJUICKTYaJIbHbIE HAaBBIKM PEIICHUS MPOCTHIX 33/1a4 MJIM HE MOXKET MOKa3aTh 3HAHUS Ja)Xe Ha
YPOBHE BOCTIPOU3BEACHUS U 00BICHEHUSI MH(POPMAIUH.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

- 171 cAa4M 3a4eTa oOydaroluiics mokassiBaeT cpopmupoBaHHocTh komnereHui OITK-
1, TIK-1 u IIK-3 nmo pazmenam 3-ro cemecTpa, T.€. MOKA3bIBAET COOTBETCTBYIOLIUE 3HAHUS (I10
KpaifHell Mepe, Ha YPOBHE BOCTIPOU3BEICHUS B OOBSICHEHUSI MH(POPMALIMN) U WHTEIUICKTyaJIbHbIE
HABBIKU PELICHH MPEAJIOKEHHBIX B TaOIuUIE 11.7a) 3a/1a4;

- 3a4eT He CJaH, €CIIU pe3yJbTaT OOYYEHHUS HE JOCTUTHYT, OOYYaIOUIMICS HE MOXKET
MOKAa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEACHHS U 00bSICHEHU HH(OPMALIUY, HE MOXKET MOKa3aTh
MHTEJJICKTYaJIbHbIE HABBIKW PELIEHUS MPOCTHIX 3a/1ad.

Ipunoocenue 3

BOl'lpOCbI AJIA CAMOIIPOBEPKH U CAMOIIOATOTOBKH K YCTHOMY OIIPOCY M 3allIUTE PI'P

Pazpean 1.

1. Copmynupyiite onpenenenue npeaena GQyHKIUU B TOUYKE IPU  x — x, 110 ['eiiHe (Ha «13bIKe
MOCJIeIOBATEILHOCTEM ), T0 Kot (Ha «sI3bIke & —0»), IPH X —> +o0, OJTHOCTOPOHHETO Tpeena,
B YEM 3aKJIFOYAETCS €r0 T€OMETPUUYECKUI CMbICH?

2. Kaxkas (yHKIMS Ha3pIBAaeTCsl OECKOHEUHO MaJION MIPU X —>+0 M OPH x — x, 7 Chopmynupyiite
OCHOBHBIE T€OPEMBbI 0 OECKOHEYHO MaJIbIX (PYHKIUSAX.

3. Kakas ¢yHKIMs Ha3bIBaeTCss OECKOHEUHO OOJBLION IPH X —>+0 U IIPU x —> x,?

4. KakoBa cBsi3b MKy OECKOHEUHO OOJBITUMHU U OECKOHEYHO MaJIbIMU ()YHKIIUSIMH?

5. ChopmynupyiiTe OCHOBHBIE TEOPEMBI O Mpeaeax.

6. ITycTb naHbl 1B€ QYHKLIUH o(x) U f(x) OECKOHEYHO MAJIbIE P x — X, - SamuIATe B BULIE

IPCACIbHBIX  PABCHCTB MPCAIOKCHUS:
a) QyHKIUH ¢(x) U f(x) OJHOIO MOPSJIKA MAlIOCTU M SKBUBAJICHTHBIE;

0) ¢(x) - 6eckoneuno manas GyHkuMsA O0JEe BHICOKOTO MOPAAKA MAIOCTH, 9eM  f(x);

B) ¢(x) - GeckoHedHO Maias pyHKIHs Goiee HU3KOro MOpsaKa ManocTy, ueM  f(x). [IpuBenurte Ha
BCE CJIy4aH IPUMEPBHI.

7. 3anuiuTe NMEpBbIM 3aMeuaTeNbHbIN Mpees, BTOPON 3aMeyaTeNbHbIH npeaer.
8. CohopmynupyiiTe onpezeneHle HEMPepbIBHON (GYHKIIMU B TOUKE, HA OTPE3KE.
9. Toukwu pa3pbiBa QYHKIINH U X KITACCUPUKAIIHSL.

10. OCHOBHBIE TEOPEMBI O HEMTPEPBIBHBIX (PYHKIUSX.
11. CgoiicTBa GyHKIINHA, HETIPEPHIBHBIX HA OTPE3KE.
Paznea 2.

1. CdopmynupyiiTe ompenencHue Mnpou3BoAHON GyHKIMH. KakoB ee MeXaHWYeCKUil W
reOMETPUYECKUN CMBbICTT?
2. 3anummMre ypaBHEHUS KacaTelbHOM U HOpMaJH K rpaduky QyHKIUH.



Haiite onpenenenue Gpynkuuu, ruddepeHunpyemoil B Touke; Ha UHTEpBaje?

Kakoii knacc ¢yHKIMI mupe: HEMPEephIBHBIX B TOUKe WK TuddepeHIMpyeMbIX B TOH ke
touke? [IpuBenure yrBepxaeHue, 000CHOBBIBAIOIIEE BAIl OTBET, a TAKXKE MPUMEPHI () YHKITHIHA,
HENPEPBIBHBIX, HO HE AU(PHEPEHIIUPYEMBIX B TOUKE .

BriBenuTe popMyIibl TPOM3BOAHBIX CYMMBI, IPOU3BEIECHHS, YACTHOTO ABYX () YHKITHIA.
BreiBenute hopmyny nuddepenimpoBanus cioxuoi dyakuun. [IpuBenure mpumepsl.
Chopmynupyiite TeOpeMy 0 MPOU3BOIHON 0OpaTHOM PYHKITUH.

Onumure mnpaBwio Jorapudmudeckoro nuddepennupoBanus. HuddepenuupoBanue

CTETIEHHO-TIOKA3aTeIbHON (DYHKITHH.

9. Kak muddepennupyrorcs HesiBHbIe GyHKIMKU? [IpuBenure npumMepsi.

10. B yem coCTOMT CIoco0 MapamMeTpuveckoro 3amaHus (QyHKUMA W ypaBHEHUN IWHUI?
[TpuBenuTe NpUMEpHL.

11. Kax Haxoautcs nepBasi Npou3BoAHAs (PyHKLUM, 3aJaHHBIX TAPAMETPUUECKU?

12. Yro wnaszwmiBaerca auddepenumnanom ¢ynkuuu? 3anumute Qopmyay Ui NPUMEHEHHS
g depeHimana K NpuOIMKEHHBIM BEIYHCICHUSM.

13. Kak Beipaxkaercs auddepennnan GyHKIMN yepe3 ee MPOU3BOIHYI0?

14. KakoB reoMeTpu4ecKuii cMbICI AuddepeHnnana GyHKumn?

15. [lepeuncnure ocHOBHBbIE cBoiicTBa muddepeHnuana GyHkuuu. B yeM cOCTOUT CBOICTBO
UHBapuaHTHOCTU (opmbl nuddepennnana GpyHkuuu?

16. Yro Ha3pIBaeTCsA MPOU3BOJHOM N-T0 mopsiaka GpyHKIun?

17. Kak HaxoasaTcsi MPOU3BOAHBIE BBHICIIUX MOPSAKOB OT (DYHKIMM, 331aHHBIX sBHO? HesBHO?

18. KakoB MEXaHMUYECKHI CMBICT BTOPOH TPOU3BOAHON?

19. Kak HaxonuTcs BTopast Ipou3BoIHas (PYHKIMI, 3aJaHHBIX TApaMETPUUYECKH?

20. Cpopmynupyiite npasuia Jlonutans.

How

NGO

Pasznea 3.

Cdopmynupyiite TeopeMsl 0 auddepenunpyeMbix Gpynkuusax (Poms, Komu, Jlarpanxa).
Omnpenenenue GyHKIMU, HEYOBIBaIOIIEH (HEBO3pACTAOIICH) HA TPOMEKYTKE.

Cdopmynupyiite HeOOXOIUMBIE U TOCTATOUYHbBIE YCIOBUS BO3pacTaHUs U YObIBaHUS (DYHKIUU.

OnpezneneHre MUHUIMyMa U MAKCUMyMa () yHKIIMH.

ChopmynupyiiTe HEOOXOAMUMBIE U JOCTATOYHBIE YCIOBHS CYIIECTBOBAHHS YKCTPEMYyMaA.

HauOonpiiee 1 HauMeHbllee 3HaYeHUs GYHKLIUU HAa OTPE3KE.

Omnpenenenue BbIMYKIIOHN (BOrHYTOM) (YHKIIMU Ha UHTEpBaJle, TOUKU Ieperuoa.

8. ChopmynupylTe IOCTAaTOYHBIE YCIOBUS BBIMYKJIOCTH (BOTHYTOCTH) Trpaduka (yHKUIHH,

JIOCTaTOYHOE YCJIOBUE CYLIECTBOBAHHE TOUYEK MEeperuoa.

9. Ompenenenne acCHMITOTHI Tpaduka GyHKITHH

10. HaxosxaeHue BEpTUKAIbHBIX, HAKIIOHHBIX, TOPU30HTAIBHBIX aCUMIITOT.

11. Moxer nu Touka meperuda ABaxabl nuddepeHnrpyeMolt GyHKIMN OJHOBPEMEHHO OBIThH

TOYKOM 3KCcTpeMyma?

12. Moxer U TpH Tepexojae dYepe3 TOYKY MakCHMMyMa (YHKIMM BBITYKJIOCTh Tpaduka

CMEHHUTHCS BOTHYTOCTBIO?

13. TlpuBeaute npumep GYHKIMN, IMEIOICH JBa MUHUMYMa W HU OJJHOTO MaKCHUMyMa.

14. TlpuBeaurte npumep GyHKIMU, UIMEIOLIEH OIMH MUHUMYM M OJIMH MaKCHUMYM.

15. Moxer 7M €IWHCTBEHHBIM MaKCUMyM (YHKUMU OBITh MEHBIIE €€ EIUHCTBEHHOTrO

MUHUMYyMa?

16. IlpuBeaute mpumep GYHKIINH, UMEIOIIECH ABE TOPHU3OHTAIBHBIC ACHMITTOTHI.

17. Moxer nmu rpaduk GyHKIUU UMETh JIB€ TOPU3OHTAIBHBIC U OJTHY HAKIIOHHYIO aCHMOTOTY?

NoakowhE

Pazpea 4.

1. laiiTe onpenenenue nepBooOpa3HON PyHKITUH.



2.YKa)XuTe reOMeTPUYECKUN CMBICII COBOKYITHOCTH MepBo0oOpa3HbIX (yHKUMU. UTO Has3bIBaeTcs
HEONpPEIeTICHHBIM UHTErpaioM?
3.IToBTOpUTE TAOIUIly OCHOBHBIX HHTETPAJTIOB, 3AIUIIUTE €.
4.]JloxakuTe MpOCTEHIINe CBOMCTBA HEONPEIEIEHHOTO HHTErpaa.
5.Kakue MeToapl OTHOCATCS K METOJIaM HEMOCPEACTBEHHOTO UHTETPUPOBAHUSL.
6.3anumure popMyy 3aMeHbl IEPEMEHHOM B HEONPEAeIEHHOM UHTErpase.
7.BpiBenuTe (QOpMylly HMHTEIpUPOBAaHMSA IO 4YacTsAM, HCIONB3YS TIPABWIO HAXOXKACHUS
mubdepeHnrana npou3BeaeHUs AByX (QyHKUMNA. YKaxuTe TUNBl (QYHKIUN, UHTETPUPOBAHUE
KOTOPBIX 11eJ1IeCO00pa3HO MPOBOAUTH ITUM METO/IOM.
8.M310kHUTEe METOJbl MHTETPUPOBAHUS MPOCTEHUINNX paIlMOHAIBHBIX Apobei: 1-ro, 2-ro u 3-ro
THUIIOB.
9.ChopmynupyiiTe TeopeMy O pa3ioKEHUH MHOTOUIEHA Ha MPOCTEUIIINE MHOKUTENH (JTMHEHHbIE U
HENPUBOJUMBIE KBajJpaTuuHble). 310%kuTe mpaBmiio pa3ioKeHusl NMpaBUIbHON palMOHaIbHOU
IpoOu Ha mpocTeire ApodU B CIydae MPOCThIX AEHCTBUTEIbHBIX KOpHEH 3HaMeHaTels.
10.M310UTE TIPABHIIO PA3IOKECHHUS TPABHIBLHOW PallMOHAILHON ApoOHM Ha MpOCTeHine Ipodou B
ClIy4ae JeMCTBUTEIbHBIX KPaTHBIX KOPHEW 3HAMEHATES.
11.M3noxuTe mpaBuiIo pas3sioKEHUs MPABUWIBHON pallMOHAIBHONW ApoOU Ha pOCTeHIne Ipoou Jst
ciyyasi, Korja Cpeiy KOpHeil 3HaMeHaTelsi UMEIOTCS Tapbl MPOCTHIX UM KPATHBIX KOMILJIEKCHO-
CONPSKEHHBIX KOPHEH.
12 .VI310UTE€ METOAbI HHTETPUPOBAHMS TPUTOHOMETPHUECKUX BBIPAKCHHIA.
13.Kakue cnocoObl panuOHATM3AIMH MPEIaraloTcs NpU HHTETPUPOBAHUM HPPAIMOHATBHBIX
BBIPAKCHUI?
14.Jlaifite omnpeneneHue ONPEAEIEHHOTO HWHTErpajla M YKaXUTE €ro TIE€OMETPUYECKUN U
MEXAHUYECKUN CMBICI.

15.1Tyctp f: f(x)dx =0, f(x) # 0. Kak 3T0 UCTOJIKOBAaTh FT€OMETPUUECKU?
16.BcnioMHHTE OCHOBHBIE CBOMCTBA OIPEICICHHOTO HHTETpaIa;
a) MOCTOSIHHBIA MHOXHTEJb MOKHO BEIHOCUTD 32 3HAK OIPEJIeIEHHOT0 HHTErpaa;
b) OTIpeNIeIEHHBIA HHTETPAl OT CYMMBI HECKOJBKUX (PYHKIIUH PaBEH CyMMeE OIpeesICeHHBIX
MHTETPAJIOB CJIaraeMblX;
C) TeopeMy 00 OIIEHKE ONpEICIICHHOTO HHTETpajla,
d) TEOpEMY O CPEIHEM JUIsl OINpEeNIelIEHHOTO0 HMHTEerpaja M OTMEThTe €€ IeOMETpPUUYECKHi
CMBICIT;
e) OTIpe/IeIeHHBI UHTETpal B CHMMETPUYHBIX (OTHOCUTEIBHO HYIIS) Ipeeaax OT YETHOH U

HEYETHON QYHKIMA.

17.BeiBenute Gpopmyny Herotona-JleiiOHMIA A1t BBIYMCICHUS OTIPEIEIEHHOT0 HHTErpaa.

18.3amumte GpopMyITBI BRIYHCICHUS ONPEACTEHHOTO HHTETpaia ¢ MOMOIIBIO 3aMEHBI TIEPEMEHHOM
U TI0 YacCTSIM.

19. TaiiTe onpeeneHne HECOOCTBEHHOTO HHTETpaJla IEPBOTO poia (MHTErpaa, y KOTOPOTO OJFH HITH
o0a mpeziena UHTErpUpoBaHus OeckoHeuHbl). Kakue MHTErpanbl Ha3bIBAlOTCS CXOAALIMMHUCS, A
Kakue - pacxomsauumucs? [Ipusennre npumepsl
20. [laiiTe onpeneneHne HeCOOCTBEHHOTO0 HHTErpajia BTOPOro poaa (MHTerpal ot
HeorpaHnyeHHo! (pyHkiun). Kakue Bl 3HaeTe MpU3HAKHU 10Ka3aTEIbCTBA CXOAUMOCTH
HecoOCcTBEeHHBIX HTerpanos? [IpuBenure npumepsl.

20. 3anmmmre GopmyiTy JUIS BEIYHCICHUS TDIONMAA KPHBOJUHEHHON Tpaneun it ocu OX U IS

ocu Oy.

21. Kak m3menutcs sta ¢popmyna, ecau ¢urypa OyaeT orpaHUYeHA CBEpXYy U CHU3Y — TpadukaMu

byHKIII
y=f1 (x) u y=f,(x),ano6okaM — OpsAMBIMH X = a, X = b,

22. 3anumure GopMyily A BBIUUCIEHHS IUIOMAAN KPUBOJIMHEHHOIO CEKTOpa, OrPaHMYEHHOTO
KPUBOM, 3aIaHHOU B ITOJIIPHOM CUCTEME KOOPIMHAT.

23. 3anumure GOpMyIly Ul BBIYMCIEHUS JUIMHBI TyI'¥ KPUBOW, 3aJaHHON ypaBHEHHUEM:
d) B JICKapTOBOM CHCTEME KOOD/IHHAT;
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b) B monsipHOU cucTeMme;
C) eciu KpHBasi 3a]jaHa [apaMETPHYCCKHU.
3anummre GopMyIy JUIS BEIUMCICHUS 00beMa Tena BpameHust BOKpyr ocu Ox  (wm OY)

Pazpea 5.

1.

&

9

Yro HaspIBaeTcs OOJNACThIO oOmnpeneneHus (QyHKIUM n repeMeHHbIXx? UTo HaspBaeTcs
rpadukoM QyHKIMH ABYX MepeMeHHbIX Z = f(x,y)?

. Jlalite onpenenenue JIMHUM ypoBHs. Kakasi TOBEpXHOCTh HA3bIBACTCS TOBEPXHOCTHIO YPOBHS
CKAJIIPHOTO TOJIS?

Haiite omnpeneneHue mnpeznena (GpyHKIUM HECKOJIBKUX TepeMeHHbIX. Kakas QyHKIus IBYX
NIEPEMEHHBIX Ha3bIBAETCSI OECKOHEYHO MAaJIOi?

Yro Ha3biBaeTCs 001acThIO (OTKPBITON 001acThi0)? Kakast 001acTh Ha3bIBa€TCSI OJTHOCBSI3HOM?
JaiiTe onpeencHre HEIPEPHIBHOM B TOUKe Py (QyHKIMU HECKOJIBKUX TIEPEMEHHBIX W JIalTe
OIpeIeIICHUE TOYKH Pa3pbiBa (YHKIIMH HECKOJIBKUX NIEPEMCHHBIX.

Cdopmynupyiite cBOHCTBA QYHKINH, HSIIPEPHIBHOW B OTPAaHMYECHHOM 3aMKHYTOUW 00JIaCTH.

. JlaliTe ompeneneHre 4acTHOW MPOU3BOJHON (PYHKIUHU JABYX TMEPEMEHHBIX MO OJHOMY H3 €€
apryMEHTOB W YacTHOTO NpHUpamieHuss QyHKIHH. B 4eM COCTOMT TeOMETPHYECKUIl CMBICI
YaCTHBIX MMPOU3BOIHBIX (YHKIIUU JIBYX TIEPEMECHHBIX ?

Ilpu xakom ycioBuu ¢yHkims 2z = f(x,y) HasbBaercss aupdepeHIupyeMoil B TOUYKE
P(x,y)? Yro naswiBaercs monHbIM auddepentmanrom dyukipn z = f(x,y)? 3anummre
BhIpakeHUe quddepenipana GyHKIUN IBYX MEPEMECHHBIX.

. B gem coctout reomerpudeckuii cMpicn auddepennnana GpyHKIUN ABYX NEPEMEHHBIX ?

10. Mlaiite ompeneneHne MakCUMyMa W MHHUMyMa (QYHKIOUH JABYX TIEPEMEHHBIX Z =

1

f(x,y),3aganHoil B o6yactu G.
1. Chopmynupyiite MpaBUIO HAXOXKJACHHS HANOOJNBIIET0 U HAMMEHBIIETO 3HAYCHUS (DYHKIIUH
JBYX NepeMeHHbIX Z = f(x,y) B OrpaHUYEHHON 3aMKHYTOH 00actu G.

Pazpgea 6.

BOoo~No Ok wWN

1. Yro Ha3bIBae€TCSI HMHTETPAIBLHOW CYMMOM, cocraBieHHOW it (ynkumun z = f(x,y),
3amaHHol B obmactu D?

Yto Ha3bIBACTCS JBOMHBIM HHTErpajioM oT pyukiuu f(x,y) mo obmactu?

Ha3zoBuTe cBoOlicTBa ABOMHOIO MHTErpAJIA.

Kakast o0macTs Ha3bIBaeTCS MPaBUIHHOM B HampaBinernu ocu OX, ocu0Y?

Brrunciienre ABOMHOTO HHTErpaia.

I'eomeTpuyeckuil CMBICI ABOMHOIO UHTErpAJIA.

Beruncienre 1BOWHOIO NHTETpaia B MOJSIPHBIX KOOPAUHATAX.

. Beruncnenue miomaam miockoi (pUrypsl ¢ MOMOIIbIO IBOHHOIO HHTETpaa.

[aiite onpenenenre TpOMHOTO UHTETpaa.

0. Brluucnenne TpOfIHOl"O HHTCrpajia B ICKAPTOBLIX KOOPAHWHATAX.

11. BeruucieHue TpOHHOTO MHTErpasia B IMIJIUHIPHYECKUX KOOPINHATAX.

12. Beruucnenue 00beMOB Tell C TOMOIIBIO TPOIHHOIO MHTErpaa.

13. [aiiTe onpenenenne KpuBoJimHeHOTO HHTErpaia | poxa, Il pona.

14. Beruucnenue kpuBoduHeHoro nuterpaia | pona, |l pona.

15. Beruucnenue JiH IyT.

16. MaiiTe onpeneneHue NOBEpXHOCTHOrO HHTErpana | poza.

17. Brraucnenue nmoBepxHoCcTHOTO uHTErpana | poxa.

18. Beruucnenue miomaziei moBepxXHOCTeH.

19. IlpumeHeHne WHTErPaJoOB JJIs pEIICHHWs 3aja4 MEXaHWKU (BBIYMCICHHE Macc,

CTaTUCTUYCCKUX MOMCHTOB, MOMCHTOB MHCPUHU, HCHTPOB TAXKCCTU PA3JTMUYHBIX (1)I/Il“yp)



Paznea 7.

1. Kakoe ypaBHeHHEe Ha3bIBaeTCs quddepeHInanbHbIM? 3alUIIUTE €ro B 00I1eM BU/IE.
2. Kak onpenenuts nopsiok auphepeHnanibHoro ypaBHeH s ?

3.Kakoe ypaBHeHHE Ha3bIBaeTCs AU (hepeHInaNIbHBIM YPaBHEHUEM IEPBOTO TOpsaKa?

4 Kak 3amucarp o0Iiee ¥ 4acTHOE perieHue (0O0Iuil U YacTHIN uHTEerpan) nuddepeHnaibHOro
YpaBHEHHUS [IEPBOTo nopsaka?

5.ChopmynupoBaTh TEOpPEMYy CYIIECTBOBAaHUS W EAWHCTBEHHOCTH 3amaun Komm it
muddepeHIanTbHOT0 YpaBHEHHsI IEPBOTO MOPSIIKA.

6.Kakoe pelienue Ha3pIBaeTCs 0COOBIM pelieHueM?

7.'eomeTpuyecKuii CMBICT pemieHus AuQQepeHInaTbHOT0 ypaBHEHHs (00IIEero M 4acTHOTO)
HEepBOTro nopsiaKa?

8.Ilepeuncnure n3BeCTHBIE BaM TUIIBI UG (HepeHIMATBHBIX YPaBHEHHH IEPBOTO MOPSIIKA.

9.Kakas ¢pynkius  f(x,y) Ha3bIBaeTCs OMHOPOJHOH HYJICBOTO H3MEPEHHUSI OTHOCHTEIIHHO X U
y? Meron pelieHust 0THOPOAHBIX TU( hepeHIIaTbHBIX YpaBHEHUH.

10. Meronpl pemieHuss JIUHEHHBIX AU(QepeHnnanbHbIX ypaBHEHMH IEpBOro MOpsAiKa U
ypaBHeHul bepHyim.

11. Jduddepennuansupie ypaBHEHHS B TOJHBIX TuddepeHiuanax; MeToJ HaXOXKICHUS ero
o011ero UHTErpana.

12. Kakoe nu¢depeHnanibHoe ypaBHEHHE HA3bIBA€TCsl ypaBHEHHEM BTOPOTro mopsaka? N-ro
nopsaka? 3anumuTe oOMUi BU Takux ypaBHeHuUl. [IpuBeaure npumepsl.

13. Kak onpenensiercs o0iee U 4acTHOE pelieHus: (HHTEerpalibl) ypaBHEHUSI BTOPOTO MOpsiaKa?
3arumunre ero.

14. B uem 3axmrouaercs 3amaya Komm? Cdhopmynupyiite teopemy Komm cyiectBoBaHus U
€IMHCTBEHHOCTH pelleHus Au(QepeHnanbHOoro ypaBHeHHs: BTOPOro Mopsijika.

15. Bunel npocredmux auddepeHuaIbHbIX YpaBHEHHH BBICIIETO MOPSJIKA, JOMYCKAIOLINX
MOHM)KEHUE MOPSAKA; METOAbI UX PEIICHUSI.

16. Kakue nuddepenuunanbupie ypaBHEHUS Ha3bIBAIOT JIMHEHHBIMU N-T0 mopsiaka?

17. CtpykTrypa oOmiero peueHus JIMHEHHOrO OAHOPOAHOrO IU(QepeHIHaTbHOTO YpaBHEHHS
BTOPOTO TopsiKa (N-TO MopsIKa).

18. Buapl 4YacTHBIX pEIICHUH JUHEWHBIX OJHOPOAHBIX IH(QepeHINaTbHbIX YpaBHECHHN
BTOPOTO TMOpSAKAa C IOCTOSHHBIMH KO3()(UIIMEHTaMH B 3aBUCUMOCTH OT KOpHEH
XapaKTepUCTHUECKOr0 ypaBHEHHUS; 00l1ee pelIeHue.

19. Jluneitnple HeomHOponHBIE auddepeHnnanbHbIe ypaBHEHHS BTOpPOTO TMOpsiaka. Meton
BapHallK IOCTOSHHBIX.

Pa3pea 8.

1. KakoBBl TPHYMHBI TOTO, YTO PE3yIbTaThl U3MEPEHHH SIBISIOTCS TMPUOTNKCHHBIMU
yuciaamu?

2. B yem otnnume aOCOMIOTHOW (OTHOCHTEIHHOW) TMOTPEIIHOCTH YHCIA OT OIECHKH
a0COJIIOTHON (OTHOCHUTEIHLHOM ) MOTPEITHOCTH ?



How

UYewm omnpenensieTcsi TOUHOCTh BBIUUCIECHUN?
B kakux ciyuasx mudpa 0 sBisercs 3Havamiein? Hesnaganieit?

5. Uro MOXHO OmpeaAciIuTL METOAOM Hp06, MCTOAOM XOpA, MCTOAOM KaCaTCIbHBIX H
KOM6I/IHI/Ip0BaHHBIM MCTOJOM XOpa U KacaTeJIbHBIX ?

6. Kakumu cmocobamMu MOXKHO OLCHUTHL TMOrpCIIHOCTb YHUCJICHHOI'O BBIYMCICHUA
OnpeaACICHHOI'O I/IHTel"paJ'Ia?

Pasznen 9.

o

O No O

10.

11.
12.

13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

30.

OmnbIT 1 coOpiThe. Knaccudukanus ciydaifHbIx coObITHi. JledcTBUS HaZ COOBITHAMMU.
BepostHOCT cOOBITHA. CTAaTUCTUYECKOE U KIACCUYECKOE ONpPEIEICHNE BEPOSITHOCTH.
['eomeTprueckas BEpOATHOCTb. AKCHOMaTHYECKOE OIIPEIETICHUE BEPOSITHOCTH.
VYciioBHBIE BEpOSATHOCTU. 3aBUCHMbIE U He3aBUCHMbIe coObITUsA. Teopema yMHOXKEHHUs
BEpPOSITHOCTEN

Teopema ciokeHust BEpOSATHOCTEH.

dopmyna noaHOM BepoaTHOCTH U baiieca.

[ToBTOpHBIE HE3aBUCHUMBIE UcbITaHu. Popmyna bepHymu.

JlokanbHas teopema MyaBpa-Jlamnaca u ycinoBus ee npumeHuMocTtd. CBoiicTBa u
rpaduk pyHkuun @(X).

Acumnrornueckas popmyna [Tyaccona u ycinoBust €€ mpuMEHUMOCTH.

WNurerpanbHas teopema Myapa-Jlamiaca u ycnoBust e€ npumeHumoctu. CBoiicTBa
¢ynkuuu Jlamnaca u e€ rpaduk.

CnencrBue n3 uHTErpanbHoi Teopemsl Myaspa-Jlamnaca.

[TonsTue cnyyaiiHOW BenuuuHbL. JIMCKpeTHas ciydaiiHas BeJIWYMHA. 3aKOH €€
pacupenenenus. [Ipusectu npumMepsl.

MareMaTtnueckoe 0KMIaHUE TUCKPETHON CIIy4YallHOM BEJIMYMHBI U €r0 CBOMCTBA.
Jucnepcuss AMCKpeTHOM ciy4ailHOW BenuumHbl M €€ cBoictBa. CpenHee
KBaJIPaTUYECKOE OTKIOHEHHE TUCKPETHON CIIy4YallHON BEIMYHHBI.

Maremarnueckue onepanMM  HajJ ~ JUCKPETHBIMU  CIy4YallHBIMM  BEIMYHMHAMHU.
[ocTpoerne 3akoHOB pachpenenenns ams (at+cX),X?X + Y, XY mno 3akoHam
pacripeie/IeHUs] He3aBUCUMBIX CIIy4alHbIX BeIMYUH X U Y.

OYHKIMS pacpeesIeHNs CIIy4aiiHON BEJIMYUHBIL, €€ CBONCTBA U rpaduK.
HenpepeiBHble  ciy4ailHble  BenW4MHbL.  [[IOTHOCTE  BeposTHOCTEH,  KpuBas
pacnpenenenus. CBs3b MEXKY IUIOTHOCTBIO BEPOATHOCTEH U PYHKIIMEN paclipeieIeHHs
UuciioBble XapaKTEpPUCTUKU HENPEPBIBHOM CIIy4aliHOW Beln4yuHbl HadaneHble U
LEHTPAJIbHbIE MOMEHTHI CIIy4allHOW BEJINYUHBI.

buHOMMaNBbHBIE W TEOMETPUYECKUN 3aKOHBI  pACIPENENICHUS, WX YHUCIOBBIC
XapaKTEPUCTUKH.

PaBHOMEpHBIE M IOKa3aTEIbHBIA 3aKOHBI  pACHpENCNIeHHs M UX YHUCIOBBIE
XapaKTEPUCTHUKHU.

HopMmanbHblil 3aK0H pacnpeieieHns: mapaMeTpbl, CBOWCTBA, (DYHKLUS pacipeesieHus,
BEPOATHOCTb MONIAJAHNA B 3aJaHHBIM HHTEPBAJI, IPABUJIO TPEX CUTM.

[IpenenbHbIe TEOpEMBbI TeOpUH BeposiTHOcTel. HepaBencTBo YeOnieBa, Mapkosa.
Teopema UeOrbImena.

Teopema bepnyiu.

IleHTpanbHas npeneabHas TeopeMa.

Cucrema ciiyyallHbIX BEJIMYMH, 3aKOH €€ paclpeiesICHUSI.

DyHKIHUA paclpenesIeHNs IBYMEPHOU CIIy4aiiHOW BEJIMYUHBI U €€ CBONCTBA.
[ImoTHOCTE pacmpenesneHus BEPOATHOCTEH IBYMEPHOM CIydailHOW BEIWYUHBI U €€
CBOMCTBA.

UucnoBble XapaKTEPUCTUKU JIBYMEPHOW CIydyailHOM BeJIMYMHBI. MaremaTuyeckoe
0’KMJIAHHUE U TUCIIEPCUSL.

KoppensuronHpiit MOMEHT, KO3(PGUIIMEHT KOPPEIISIIIH.



Pazpgea 10.

1.

2.

o

®

10.

11.

12.
13.
14.
15.
16.

17.

I'enepanbHas ¥ BbIOOpOYHAs] COBOKYIHOCTH, CIIOCOOBI OpPraHM3alUU BBIOOPKH, 0O0BEM
COBOKYIIHOCTH, BApUAHTA, YACTOTA BAPUAHThI, OTHOCUTEIbHAS YaCTOTAa BAPUAHTHI;
CraTtucTudeckuil psJi, BApUallMOHHBIN psiji, MHTEPBAJIbHBII BapUaALlMOHHBIA psJl, METOIMKA
€ro MoJIy4yeHHs TPyNIupOBaHUEM JaHHBIX;

Omnupuyeckas (YHKIHS paclpeneieHus, CrocoObl e€ 3amaHusi, IOJUTOH YacToT,
rHUCTOrpaMMma, BEIOOpOUYHas OL[EHKA MJIOTHOCTH BEPOSTHOCTH.

I'enepanbHble TapamMeTpsl (YUCIOBBIE XapaKTEPUCTHKHU) PACTIPEICICHHUS - XapaKTEPUCTHKU
MIOJIOKEHMSI U PacCesTHUs: MaTeMaTUYeCKoe OKUIaHue, TUCTIEPCHsl, CPEHEE KBAaIPAaTUYHOE
OTKJIOHEHHE.

Toueunble U UHTEPBAJIbHBIE OLIEHKU ITapaMETPOB PACIIPEICIICHUSL.

TpebGoBanusi, mpeabsBIsIeMble K OICHKAM T'€HEPAJbHBIX IapaMeTpoB (HECMEIIEHHOCTD,
COCTOSATEILHOCTD, 23P(HEKTUBHOCTS ).

Cratuctudeckasi mpoBepka rumote3. HyneBas u KOHKypHpYIOIIas, MpoCTas U CIOXKHAs
TUIIOTE3bI.

OmmbKy epBOro U BTOPOTO Po/jia.

Kpurepun 3Ha4MMOCTH, KPUTEPUU COTJIACHS.

OCHOBHBIE METO/IBI TPOBEPKH HOPMAIBHOCTH PaCIIpeICICHHUS.

Korna BozHMKaeT HEOOXOAMMOCTh CTaTUCTHYECKOW MPOBEPKU CTATUCTUYECKUX THUIOTE3?
Kakyto rumore3y Ha3bIBalOT CTATUCTUYECKOH (IIPUBEIUTE MPHUMEPHl HECTATHCTUYECKOM
TUTIOTE3bl U CTATUCTUYECKOMN)?

[TosicHuTe TepMUHBL: HYyJIeBas U aJIbTEpPHATUBHAS THIIOTE3BI.

B kakux ciaydasx roBopsT 06 omuOkax ABYX poioB?

Cratuctudeckuil Kputepuil. Buabl kpurepue: KpUTepHil 3HAUUMOCTH, KPUTEPUI COTIacusl.
Jaiite onpenenenus KpUTHUIECKON o01acTu, 001acT NPUHSITHS, KpUTHUECKON TOUYKH.
3anummre (HopMyay HOPMAIbHOTO 3aKOHA pacHpelesieHHs CIydalHON BENWYMHBI X C
napameTpaMM a U O .

Pacckaxxute KOPOTKO 0 crocobax MpoOBEpKU THIIOTE3bl HOPMAJILHOCTH PaCcIpeIeICHNU:

- 110 cpenHemy abcomoTHoMy oTkioHeHuio (CAO);

- 110 pa3Maxy BapbUPOBaHUs (MIPUKHIOYHAS POBEPKA);

- 110 TIOKA3aTeNIsIM UCTIPABJIEHHBIX acummerpun A° u okciecca E;

- 1o kpureputo [Inpcona.

18. Kak npumeHstoT kputepuii [lupcona: onuimTe mociae10BaTeIbHOCTh ACHCTBUIA, ONTUPAsCh
Ha CBOIO padoTy.

19. Kakue oneHKH Ha3bpIBatOT MHTEPBAIBHBIMUA? UTO 3HAYUT «IOBEPUTEIBHBIN HHTEPBAID) IS
[IapaMeTpOB ¢ U O HOPMAJIBHOTO PACIIPEACICHUS.

20. q)yHKIII/IOHaJ'II)HaSI U CTaTUCTHYECKad 3aBHCHUMOCTH MCXKAY J[JABYMA HWU3MCPHUMBIMU

IIpU3HAKaMHU. KOppCHHHI/IOHHaH 3aBUCUMOCTbD.

21. JIuauM perpeccum.
22. ]Ie 3a1a4u TEOPUU KOPPEIISALIUU.
23. HaxoxaeHue mapaMeTpoB BHIOOPOYHOTO YPABHEHHS PETPECCUU 10 METOTY HAaUMEHBIIIUX

KBaJ[paTOB.

24. BnusiHue BBIOOPOYHOTO KO3 DHUIIHEHTA KOPPEIAINH Ha TECHOTY JUHEHHOMN 3aBUCHUMOCTH.
25. CtaTUCTHYECKOE OLIEHUBAaHME pPe3yJbTaTOB pPacueToB KOI(P(UIMEHTOB JIMHEHHOM

perpeccum.






