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PaGouas mporpamma cocrasnesa Ha ocHoBe ®I'OC BO no HampasieHHIO IOATOTOBKH
22.03.02 Meramwtyprus (ypoBeHb GakanaBpuarta) (mpuka3 Muno6paayku Poccun ot 04.12.2015
r. Ne 1427)

Pabouas mporpamma paccMoTpeHa H omoOpeHa Ha 3acefanud kabenps! IIpukmamHoi
MaTeMaTHKH H HHOPMATHKH
10.03.2020, mpotokoi Ne 7 £
3as. kadenpoii ___ C.M. Kaguerko

Pa6ouas nporpamma oo6pena Meroauydeckoit komuccueit UEuC
16.03.2020 r. nmpotokos Ne 8

Ipencenarens /'/7 N.IO. Me3un

CornacoBaHo:
3aB. kadenpoit MeTaluryprus 1 XHMHYECKHX TEXHOJIOTHIA

A.C. XapueHko

Pa6ouast mporpaMma CoCTaB/IeHa: %
nouent kapeaps: [IMul, kana. Texs. Hayx/v 10.A. H3BekoB
e

‘

Peniensenr:
3aB. Kadenpoit PH3uKH, KAH. e, HayK

M.B. Apkynuc




JIner akryanau3auuu paboyeil nporpamMMbl

PaGouasi porpaMma fepecMoTpeHa, obcyskeHa i 0100peHa Ul peanusalui B 2020 - 2021
y4eGHOM rojy Ha 3acelaHuH Kaheapsl IIpukiaaHoi MaTeMaTHKK U HHOOPMATHKH

IIporokon or 01.09.2020.%. 1
3as. kadenpoit ,@j’ 10.A.M3BekoB

PaGouasi mporpaMma fepecMoTpena, 06cyxaeHa i 0100peHa JUis peali3aliiy B 2021 - 2022
y4eGHOM rojy Ha 3acelaHuH Kapeaps! [IpuKIaaHON MaTEMAaTHKH ¥ HHPOPMATHKH

[TpoTtokoa oT ___ 200 5rsNe.
3aB. kahenpoi 10.A M3BekoB

PaGouas mporpamMma IepecMoTpeHa, 00CcyxkIeHa 1 ono6pena s peanmsauuu B 2022 - 2023
y4eGHOM rojy Ha 3aceaHuH Kaheapsr ITpuKiagHON MaTeMaTHKH U HHPOPMATHKH

[TpoTtokon oT __ 20 . No .
3aB. Kadenpoi 10.A.3BexoB

Pa6oyast porpaMma epecMoTpera, 06cyKaeHa i 0100peHa Uls peau3aliy B 2023 - 2024
yueGHOM rofy Ha 3acefanuu Kapeapsl [IpHKIanHON MaTeMATHKH 1 HHPOPMATHKU

ITpoTokonm oT ___ 20 r. Ne
3aB. xadeapoii 10.A H3BexoB




1 Ilesin ocBOEHMSI IMCUMILTUHBI (MOIYJIS)

Lensimu OcBOEHUSI TUCHUILIMHBI «MaTeMaTHKa» SBJSIOTCS: 03HAKOMUTH 00Yy4aeMbIX C
OCHOBHBIMHM TOHSITUSIMU W METOJAaMHU BBICIIEH MaTEMaTUKH, CO3JaTh TEOPETHYECKYI0 H
MPAKTUYECKYI0 0a3y MOATOTOBKH CHEIHAIMCTOB K JI€ATEIbHOCTH, CBA3aHHOMN C UCCIIEeI0BAaHUEM,
pa3paboOTKON M TEXHOJIOTUSMH TPOIECCOB IMOJYYCHUS METaNIOB W CIUIABOB, METAJUIMYECKUX
u3zenuii TpeOyeMoro KauecTBa, U OCHOBAaHHBIX Ha MPUMEHEHUM MaTEeMaTHYeCKOro aHalu3a |
MO/IETTUPOBAHUSI.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOrpaMmbl

Juctummaa MatemaTrka BXOJUT B 0a30BYIO YacTh Y4eOHOTO IJIaHa 00pa3oBaTeNbHOM
IIPOrpaMMBl.

Jns  u3ydeHUs  JUCHMIUIMHBI ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIJIAJCHUSA),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUCHUSI AUCLUUIUINH/ IPAKTUK:

W3yueHue TuCHUILIMHBI 0a3UpyeTCcsl Ha IKOJBHOM KypCe MaTeMaTHUKH.

3HaHus (YMEHUs, BIaJIeHUs), MOJTYYEHHbIE IPU U3YyYEHUU JAaHHOM JUCLMILIMHBI OyIyT
HEO0XOAUMBI 1715l U3YYSHMSI AUCHUIUINH/TIPAKTHK:

MaremaTnueckasi CTaTUCTHKA B METAJLITypTrUu

AHanm3 9ncIoBor HH(pOpMAUU

dusuka

dusnueckas XUMus

IInanupoBaHue dKCIEpUMEHTA

YucneHHble METOIbI

3 Komnerenuun ody4arouerocsi, popMupyemMbie B pe3ybTaTe 0CBOCHHUS

AUCHUILIMHBI (MOAYJISA) M IIJIAHUPYEMbIe Pe3yJabTAThl 00yUeHHu s

B pesynbTaTte ocBoeHuUs AUCHUILIMHBI (Moayiist) «MaTemaTtukay o0ydyarouiuiicss JOIKeH
o0ajaTh CIeAyIOIUMU KOMIETEHIUSIMMU:

CrpyKkTypHBII [Tnanupyemsble pe3yabTaThl 00yUeHUs
DJIEMEHT
KOMIIETEHIIMH
OIIK-4 TOTOBHOCTBIO COUYETATh TEOPUIO U MPAKTUKY IS PELICHUS] HHKEHEPHBIX 3a/1a4
3HaTh - OCHOBHBIE 10JIOKEHUS TEOPHH IPEEIOB U HEMIPEPHIBHBIX (QYHKIIWH,

rpauKu OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUI U UX CBONCTBA, OCHOBBI
YHCJICHHOTO PEeleHHs TPAHCICHIEHTHBIX YPaBHEHNUH,

- OCHOBHBIE T€OPEMBbI TH(PPepeHInanbHOr0 U HHTErPaIbHOTO UCUUCIICHUS
(GyHKUIUH OJHON M HECKOJIBKUX MEPEMEHHBIX, METO/IbI
nudepeHIaTbHOTO HCYUCICHUS UCCIIeTOBaHNS () YHKIIUM, OCHOBBI
YHUCICHHBIX METO/IOB BHIYHUCIICHHUS ONIPEICIEHHBIX HHTETPAJIOB,

- OCHOBHBIE TUIIbI OOBIKHOBEHHBIX JU(depeHIINaIbHbIX YPAaBHEHUN 1
METO/bI UX peIIeHus,

- OCHOBHBIE MOHSATHUS TEOPUH BEPOSTHOCTEN 1 MaTeMaTHYECKON
CTaTUCTHKH

Ymetb [] peratk 3a7auu 10 U3y4aeMbIM TEOPETUUECKU pa3/ienaM;

[J o6cyxaaTh criocoObl 3pPexkTuBHOrO perteHus quddepeHInaaIbHbIX
YPaBHEHMH U X CUCTEM; ONPeAeTATh 3 (HEKTUBHOCTh PEIICHH 3a/1auH,
MOJTYYEHHOTO C TIOMOIIBIO YNCIIEHHBIX METOJIOB; PacliO3HABATh

3 PeKTUBHBIE PE3yIbTAThl 00PA0OTKH IKCIIEPUMEHTATIBHBIX JAHHBIX OT
Hed (D (PEKTUBHBIX




Bnanets

- IPAaKTHYECKUMHU HaBBIKAMH HCIIOJIb30BaHNS MAaTEMaTHYECKUX TTOHATHH U
METOJI0B (M3y4aeMbIX pa3/eJI0B MaTEMATUKH) IIPU PELIEHUH ITPUKIIAIHBIX
3a1ad;

- HaBBIKAMHU 00O0OIIEHUS Pe3yIbTaTOB PEIICHUS, PE3yIbTaTOB 00PabOTKH
CTaTHCTUYECKOTO 3KCIIEPUMEHTA

ITK-1 crtocoOHOCTBIO K aHAJIM3Y U CUHTE3Y

3HaTh

- OCHOBHBIE TTOHATHUS X METO/Ibl MATEMAaTHUECKOT0 aHAIN3a: TEOPHH
IPEZIeNIOB U HeNPEPHIBHBIX (DYHKIMH, MU (HepeHIHaTEHOTO U
UHTETrPAIbHOTO NCUUCICHUS (QYHKIMNA OJHOM U HECKOJIBKHUX ITEPEMEHHBIX,
TEOpHH OOBIKHOBEHHBIX JU(PepeHIINaTbHBIX YPABHEHUH H CUCTEM
nuddepeHIaIbHBIX YPaBHCHHH;

- OCHOBHBIE TMOHATHS U METOJIbI TCOPHH BEPOSTHOCTEH U CTATUCTHUYECKOTO
aHaJIM3a Pe3yJbTAaTOB IKCIIEPUMEHTA

YMmers

- KOPpPCKTHO BLIPpAKAaTh U apTYMCHTUPOBAHHO 00OCHOBBIBATH ITOJI0KCHHS
HpeHMeTHOﬁ 00acTH 3HaHUA U MCTOAOB MAaTCMATHNYCCKOI'O aHaJIn3a IJisd
IMOCTAHOBKHU U PCIICHHA KOHKPETHLIX MMPUKIAAHBIX 3aaa4

Bnaners

- HaBBIKaAMU UCIIOJIb30BAaHUS JIOTUYECKU BEPHO, apTYMEHTUPOBAHO U SICHO
CTPOUTH YCTHYIO M IMCBMEHHYIO P€4b Ha PYCCKOM S3BIKE, TOTOBUTH U
pEeAaKTUPOBATh TEXHUUYECKUE TEKCThI C MAaTEMAaTUYECKON CUMBOJIMKON WIIH
dopMynaMu, MyOJIUYHO MIPEACTABIATH COOCTBEHHBIE M U3BECTHBIE HAyUHbIE
pe3yJIbTaThl, BECTU JUCKYCCHUU;

- HAaBBIKAMU ¥ METOJMKAMH 0000IICHHS PE3y/IbTaTOB PEIICHHS,

BKCHepHMCHTaﬂbHOﬁ JACATCIIBHOCTH

T1K-3 roToBHOCTBIO

HCII0JBb30BaTh q)HSHKO-MaTeMaTI/I‘-ICCKI/Iﬁ arrmapar ajd peiucHuAd 3a1a4,

BO3HHKAKOIKUX B XOJ€C HpO(I)eCCHOHaHBHOﬁ ACATCIIBHOCTHU

3HaTe

- OCHOBHBIE MOJIOXKEHUS TEOPUH MPEAETIOB U HENMPEPBIBHBIX (PYHKIINM,

- OCHOBHBIE TeopeMbl AU PepeHIInanbHOro0 U HHTErPAIbHOTO HCYHUCIICHUS
(GyHKIMI OJHON U HECKOJIBKUX NEPEMEHHBIX, METObI

T pepeHIMaIbHOr0 HCYUCICHNS UCCIe0BaHMs (DYHKITHIA,

- OCHOBHBIE TUIIbI OOBIKHOBEHHBIX JU((depeHIINaIbHbIX YPABHEHUN 1
METO/Ibl X PELICHMUS,

- OCHOBHBIE MOHSATHUS TEOPUH BEPOSTHOCTEN U MaTeMaTHYECKON
CTaTUCTUKH

Ymers

NPUMEHATHh METOIbI (D (HEePEHIINATBHOTO UCUYHCIICHUS ISl HCCIIEIOBAHUS
(GyHKLIUH OHON U BYX MEPEMEHHBIX (B TOM YHCIIE Ha SKCTPEMYM,
MIOBEJICHHE Ha rpaHuIle 001aCTH 3a/1aHUs H T.IL.);

BBISBIISITh, CTPOUTD U PeIIaTh MaTeMaTUYeCKHe MOJIENIN PUKIIaIHBIX
3ajady;

o0cyxaaTh ciocoObl 3(pPEeKTUBHOTO peIIeHUs 3a/1a4, PacClO3HABATh

3¢ pexTrBHBIE pe3yIbTATHl OT HEIPPEKTUBHBIX

Bnanets

HaBbIKaMU IMOCTPOCHUA U PCIICHUA MATCMATHYCCKUX Mozeaen
IMPUKJIAAHBIX 3aaa4;

criocooamMu OICHHUBAHHWA 3HAYUMOCTH U HpaKTI/I‘-IeCKOf/'I MMPUTroJAHOCTH
MOJIYYCHHBIX PE3YJIbTAaTOB




4. CTpyKTypa, 00b€éM H coepkaHNe TUCHHUIINHBI (MOLYJI5)
OO0mas TpyA0eMKOCTh AUCIUIUIMHBI COCTaBsAeT 12 3adyeTHBIX eauHuIll 432 akajl. 4acoB, B TOM

HUCIIC:

— KOHTakTHas padora — 230,8 aka. yacos:
— aynutopHas — 221 akaj. 4acos;

— BHeaynuTopHas — 9,8 akas. yacoB

— caMocTosiTenbHas pabora — 129,8 akan. 4acos;
— MOJTOTOBKA K k3ameny — 71,4 akaz. yaca

d)opMa arTeCTaluu - SK3aMCH, 3a4CT

HCYHCIICHUE
TIepeMEeHHON

GyHKIMU  OJTHOM

AynutopHas = =
o | xomraxrHas pabota E 3 ®dopma TeKyIero
=
N B aKaj. yacax 2] Bun KOHTPOJIS
Pasnen/ Tema 3 (B akaj. vacax) S . P Kon
S 3 © | camocTosTenbHOI | ycneBaeMocTH U
JIUCHUTUTAHBI 5 [ . | xomneTeHMH
O g £ paboThI TIPOMEKYTOUHOM
mab. | mpakt. | &
Jlek. = aTTecTaluu
3aH. 3aH. | O &
1. BBenenue B MaTeMaTHYECKHI
aHanu3
- MOITOTOBKA K
MIPaKTHIECKOM
P Y [IpoBepka
SAHATHIO, WHIUBHUYAJIbHBIX
1.1 Tlpemen  QyHKIMH - BemmontHeHue PI'P 3a/:1azm71
OJTHOM MIePEMEHHOM. Nel «IIpenen. ’
HemnpepeiBHOCTS  hyHKIIMH HenpepsiBHocTs, | <o oy IPTAIMN TO
pvp YH . pep ’ pemrennto PI'P. OIIK-4, TIK-1,
O/IHOM nepemennoi.| 1 | 10 1021 | 15 Kommekcubie
AynutopHas IK-3
KomrurekcHbre qHCIIa. qucia,
KOHTpOJIbHAs paboTa
Pemienne anreOpanueckux - COCTaBJICHUE (AKP) Nel
ypaBHeHHH Hax noneM C. y4eOHOI KapThI 10 «Hpe/:[en_»
Teme (KpaTkas ;
(kp 3amura PT'P Ne 1.
CHCTeMaTH3aIHs
U3y4EHHOTO).
HWroro no pazaeny 10 1021 | 15
2. JuddepenunansHoe




2.1 3aymauu, MpUBOASAIINE K
MOHSTHIO  MPOHM3BOIHOM.
Omnpenenenne

MPOU3BOJHON (YHKIUU B
touke. Juddepenuuarn, ero

TEOMETPUUECKUIl  CMBICI
T'eomerpuueckuit u
MeXaHHYECKHH CMBICI
TIPOU3BOIHOM. [IpaBua - IOATOTOBKA K
muddepeHInpoBaHNs U NIPaKTUIECKOM Koncynerauun no
Ta6JII/ILIIE)l ﬁ OW3BOJHBIX b 3aHATHUIO ! pemermuio PI'P Ne3.
P ) ’ ITposepka PI'P Ne 3
JuddepennupoBanue - BeInosinenue PI'P
«IIpousBonHas
HESIBHO 3aJJaHHBIX, Ne 3,
BhIcIIKX mopsakos. | OITK-4, TIK-1,
napaMeTPUYECKH 3aJaHHBIX 8 821 12 - COCTaBJICHUE
. . ITpunoxenus IK-3
(hyHKIUH. y4eOHOM KapThl N
IIPOHU3BOTHOM»,
Jlorapugmuueckoe «[IpousBoaHas»,
yueOHas KapTa
muddepeHupoBaHue. -TIOAATOTOBKA K
N (IpoekT) 1o Teme —
IIpousBoHbIe u KOHTPOJIbHOH pa- samuTa
muddepeHInanbl  BHICIIHX 6ote
HOPSIKOB. OcHOBHBIE
TEOPEMBI
JudhepeHIaIbHOro
HUCUYUCIICHUSI. dopmyna
Teiinopa. IIpumenenne
TIPOM3BOTHBIX pu
BBIYHCIICHUT TIPEJIeIIOB.
IIpasuno Jlonurais.
MIOJTOTOBKA K
IIPaKTUIECKOM
2.2 HUccnenoBanue P y
. 3aHATHIO,
¢GyHKIMH ¢ [DOMOMIBIO
1 depeHIaIbHOro 7 BRITIOHICHHE
N3 Nel [IpoBepka U3 Nel
UCYHCIICHHS. [Ipusnaku
«IIpumenenue «IIpumeHenue
3HAKOTIOCTOSIHCTBA, N .
MIPOM3BOTHOM IS | TIPOM3BOAHOM LIS
BO3PACTAHIA M YOLIBaHNA, HCCIIEOBAHUS UCCIIEOBAHUS
BBIMTYKJIOCTA ¥ BOTHYTOCTH . - OIIK-4, TIK-1,
2 221 3 ¢byHKUIMH 1 TI0- (byHKIUH ¥ 110-
(YyHKIIMU Ha NPOMEXYTKe. IK-3
N CTPOCHHUS CTPOCHUS
OKCTpeMyMBl  (DYHKIUH.
rpaduKoBY, rpaduKoBY,
Haxoxnenne .
- coctaBnenue | IIposepka yueOHOM
HAUMEHBILIETO u .
N y4eOHO KapThl KapThl
HauOOJIBIIETO  3HAYCHHH
«IIpousBonHas
(GyHKIIMH Ha 3aMKHYTOM
IIPU TTOCTPOCHUU
MIPOMEKYTKE.
rpaduka
hyHKIHN»
HWroro no pazaeny 10 10/41 | 15
3. HHrerpaipHOE HCYHCICHUE
(YHKIMU OHOU NepeMEeHHOI
MIOJTOTOBKA K
31 ITepBooOpazHas A
MIPaKTHYECKOMY
(dyHKLMS.
. 3aHATHIO,
Heonpenenenusrit
UHTETPal U €ro OCHOBHBIE ~ BRITIOJHCHIC
orp N3 Ne2 «Heomn- | - koHCyabTaLIUU 11O
CBOMCTBA. Tabmuma o OIIK-4, TIK-1,
8 8/41 14 pelesIeHHbIH pemennto M3 Ne2,
HEONPEIETICHHBIX IK-3
HMHTETpa, - nposepka M3 Ne2
HMHTETPAJIOB OT OCHOBHBIX
o - COCTaBJICHUE
9JIEMEHTApHBIX  (YHKIHUIL. o
y4eOHOM KapThl
OcHOBHbIE METOJIBI
«MeTombl
MHTETPUPOBAHHUS.

HMHTETPUPOBAHMUSD




3.2 OnpeneneHHblit

HWHTETpal. 3anaua - IOJTOTOBKA K
BBIYHMCIICHUS IUIOINAAN MIPaKTUYECKOMY
KPMBOJIMHEMHON Tpanenuu 3aHATHIO,
u Ipyrue 3a]a4uy, - BBITIOJIHEHHE
NPUBOJAIINE K HOHATHIO N3 Ne3 «Omnpe-
OIIpeJICNIEHHOTO MHTErpaa. JIeJICHHBIH - KOHCYJIbTAllUU 10
OIIK-4, TIK-1,
dopmyna Herorona- 4 421 6 uHTerpani u ero | pemenuto MJI3 Ne3, TK-3
JletiOnuna. CaoticTBa IpU-I0XKeHUs», |- nposepka /13 Ne3
OIIPEENIEHHOT0 HHTErpaa. - COCTaBJICHHE
CyuecTBoBaHue y4eOHOI KapThl
nepBooOpa3Hoit «[Ipunoxenus
HENpepbIBHOH  (DYHKIUH. OIIPEIEIEHHOTO
3aMeHa TNEpeMEeHHOW U HHTETpana
HUHTErpUPOBAHUE 110
- MOITOTOBKA K
IIPAKTHYECKOMY
3aHATHIO,
~ BBITIOHCHHC KOHCYJIBTallUU TI0
N3 Ne3 «Omnpe-
A P pemenuto M3 Ne3,
JeTIeHHbIH
3.3 O6o061eHHas - mpoBepka NJI3
HHTErpaJl ¥ ero
nepBooOpa3zHasi. Ne3,
TIPU-JIOKEHHSD»,
WHTerpansl oT paspbIBHBIX - IpOBEpKa
o - OIIK-4, TIK-1,
¢yukiuil. HecoOcTBeHHBIE 2 221 | 4,3 KOHCIIEKTa
CaMOCTOSITENILHOE . TK-3
uHTErpanbl. AOCONIOTHAS «CoiicTBa
U3y4yeHHe
CXOJIUMOCTb. [puznaku HECOOCTBEHHBIX
JIUTEpaTyphl:
CXOIUMOCTH UHTErPaJIOB.
KOHCIIEKT
N IIpu3nakn
«CsoiicTBa
CXOIUMOCTH»
HECOOCTBEHHBIX
HHTETPaoB.
[Ipuznaku
CXOJUMOCTH
Wroro no pazneny 14 14/81 | 24,3
4. Dx3ameH
IToxroroBka OIIK-4, TIK-1
4.1 Dx3ameH A OK3aMeH ; '
9K3aMEHY I1K-3
Wroro no pazneny
Hroro 3a cemectp 34 34/141 | 54,3 9K3aMeH
5. JuddepenunansHoe
HCYHCIICHUE GbyHKIMT
HECKOJIbKHX MIEPEMEHHBIX
CaMOCTOSITEIbHOE
U3yUYCHHE
JIUTEPATYpPHI 110
51 Omnpenenenue patyp
o TeMe: HalUCaHue
OCHOBHBIX MTOHATHIA.
IIpenen u HempepbIBHOCTH Komcriexta IIpOBEpKa
P pepriad «OCHOBHBIE POBep
®HII. OcHoBHBIE CBOMCTBA . KOHCIIEKTa, -
(hyHKUUH, HENPEPHIBHBIX B eBorcTBa KOHCYJIbTHPOBaHUE
YH » HeTpep bynKmiL, Yy p
3aMKHYTOMN obmactu. HembeosBHEx B | 1O PELLCHAIO PI'P
YacTHble NPOU3BOJHBIE U pep N No4, OIIK-4, TIK-1,
8 8/61 4,3 3aMKHYTOM
MIPOM3BOHAS e - IpOBEpKa IK-3
obmactuy. -
HampaBlieHu0.  YacTHble BbINONHEHH PI'P
MIOJITOTOBKA K
MPOM3BO/IHBIC u Ned,
NPaKTUYECKOMY N
muddepeHnruansl  BRICIIAX - MpoBepKa yuaeOHOH
3aHATHIO,
nopsnkoB. Ilonstne 00 kapThl «OHII»
. - BeinosiHeHue PI'P
3KCTpEeMyMax GyHKIMT

MHOT'HMX IEPEMCHHBIX.

N4 «YactHble
MIPOM3BOIHEICY,
- COCTaBJICHHE
yueOHOMW KapThl
«®DHII».




HWroro no pazneny 8 | | 8/611 | 4,3 |
6. HMHTerpanbHOE WCYUCICHUE
GbyHKIMT HECKOJIbKHX
nepemMeHHbIx (OHIT)
- IOATOTOBKA K
MIPAaKTHIECKOMY
3aHATHIO, -
CaMOCTOSITENEHOE
U3y4yeHHe
JIUTEPaTypHL:
6.1 JIBoiiHO# u TpoitHON KOHCIIEKT
. -IIpoBepKa
MHTETPAIBI, OCHOBHEIE «CBoiicTBa
o N KOHCIIEKTa
CBOWCTBa. Caenenue JBOWHBIX U N .
. «CBoiicTBa ABOMHBIX
KpPaTHbIX HMHTETPAIOB K TPOMHBIX .
U TPOMHBIX
MIOBTOPHBIM. [onsphas, HUHTErPaJIOB»
[WIHHAPHIECKast u BBITIOJTHEHNE HHTCTPAToB,

P - mposepka /13 | OIIK-4, ITK-1,
cdepudeckas CHCTEMBI 10 1021 | 5 W13 Ned Nod MK-3
KOOpIMHAT - BBIYUCIICHUE «Kpatnsie — .

- IpoBepKa yueOHOH
KpaTHBIX HUHTETPAJIOB. HHTETPaJIb», <ADTEL
T'eomerpuyeckue u - COCTaBJICHHE P
N «IIpunoxenus
MEXaHHYECKHE yueOHOW KapThl KDATHEIX
TIPUIIOKEHUS KPaTHBIX «[Ipunoxenus P
HHTETPAIOBY»
HUHTETPaJIOB. KpaTHBIX
HHTETPAJIOBY, -
COCTaBJICHHE
y4eOHO# KapThl
«IIpunoxenus
KPaTHBIX
HHTETPAJIOB)
Hroro no pazgeny 10 1021 | 5
7. OOBIKHOBEHHBIC
i depeHnraIbHble ypaBHEHHUS
OLY)
- IOATOTOBKA K
NPaKTUYECKOMY |- KOHCYJIBbTHPOBaHHE
3aHATHIO, 1o pe-menuto PI'P
- BeinoaHeHue PI'P Ne6
7.1 OOBIKHOBEHHBIC ’
Ne6 - IpoBepKa
muddepeHInaIbHbIC
«O0bIkHOBEHHBIE | BbINOIHEHUS PT'P
ypaBHEHHUS IIEPBOTO OIIK-4, TIK-1,
5 5 3 Y nepsoro Ne6,
mopsinka. OJlY  Beicmmx TIK-3
MOPSAKaY, - 3ammuTa PT'P Ne6,
MOPSZIKOB,  JIOMYCKAKOIUE "
- COCTaBJIEHHE |- MpoBepKa y4eOHOI
TTOHIDKEHUE MOPSIIKA. .
y4eOHOM KapThl | KapThl «[1Y mepBoro
«1Y nepBoro MOPSAKA: TUIIBI U
MOPS/IKA: THITBI U | METOJIbI PELICHUS
METOJIBI PEILICHUS
- MOJITOTOBKA K
MIPaKTHYECKOMY
SAVITHIO, KOHCYJIbTHPOBAHUE
- BeinosiHeHue PI'P o eymeHHr:o PLP
7.2 JInHeiiHbe Ne7 JTHITY p N7
g hepeHnuaIbHbIe BBICIIIX MOPSIIKOB . O'Be’ <a
ypaBHEHUSI N-TO MOpPSJKA. C TMIOCTOSTH-HBIMHU POBCP
o BbINONHEHH PI'P
Jluneitnoe OJIHOPOJHOE K03 pHIHeHTaMU
Ne7, OI1K-4, TIK-1,
ypaBHEHHE. OCP. 5 5 2 | .Cucre-mo1 AY», N
- MpoBepKa yuaeOHOH TIK-3
Onpenenurens BpoHckoro. - COCTaBJICHUE
o o Kaptsl «JIHIAY
HeonHo-ponHoe nuHeliHOE y4eOHOM KapThl
BBICILIUX ITOPSIIKOB C
YpaBHEHHE (JIHAY), «JIHAY BBICIINX
METO/bI PEIICHUS TIOPSIIKOB C TI0- TTOCTOSHHBIMH
ko3 durmeHTamMu:
CTOAMHBIMI METO/Ibl pPeIIeHHS»
ko3 uIIeHTAMH p
: METOJIbI
peLeHus»




- IOATrOTOBKA K

MIPAKTHYECKOMY
3aHATHIO, - npoBepka
- BeinoaHeHue PI'P
7.3 Cucremsl JIY nepBoro peinosinenus PI'P | OIIK-4, I1K-1,
2 2 2 Ne7 «JIHOAY
fopazika BBICIIIUX TTOPSIIKOB N7, TK-3
P - 3amqura PI'P Ne7.
C MOCTOSTHHBIMU
k03¢ huLueHTaMU
. Cucremsr 1Y »
HWroro no pazaeny 12 12 7
8. UucneHHbIe METOIbI
- TIOJTOTOBKA K
MIPAKTHYECKOMY
3aHSTHIO,
- BBITIOJIHCHHE
N3 Ne5 - KOHCYJIbTAINH 110
8.1 UwucieHnHoe peuieHue «Metoapl xopa u | pemennro U3 NoS
N OIlK-4, TIK-1,
YpaBHCHHUH. YucieHHoe 4 4/41 2 KacaTelbHBIX ub, K-3
HHTErpUPOBaHUE. peleHus - npoBepka UJI3 Ne
YpaBHEHHI», 5u6
- BBITIOJTHEHUE
N3 Ne6
«HucnenHoe
HWHTETPUPOBAHUEY
HWroro no pazaeny 4 4/41 2
9. Dk3ameH
ITogroroBka k OIIK-4, TIK-1,
9.1 Dx3ameH ® DKk3amMeH
9K3aMEHY TIK-3
HWroro no pazaeny
Hroro 3a cemectp 34 34/121 | 18,3 SK3aMeH
10. DNeMEHTSI Teopuu
BEpPOSITHOCTEMN
10.1 DIEeMEHTHI
KOMOWHATOPHKH. .
Crnyuaiinbie COOBITHSL.
OCHOBHbIE TOHSTHS.
Anrebpa COOBITHH. - IOATOTOBKA K
Knaccnueckoe, HNPaKTUYECKOMY
- KOHCYJIbTUPOBaHHE
TEOMETPHUECKOE u 3aHATHIO,
o pe-menuto PI'P
CTaTUCTUYECKOE - BeinoaHeHue PI'P No§
OIpeeNICHUsI BEPOSITHOCTH. No8 «Teopus - OIIK-4, TIK-1,
10 16 17 . - IpOBepKa
Axcuomaruka TEOpHUH BEPOSATHOCTENY, IK-3
o BblnosiHeHus1 PI'P
BeposiTHOCTeH.  Teopembl -TIOJITOTOBKA K Nog
CIOXKCHHS M YMHOXEHHUS. AKP Ne3 -
N - mpoBepka AKP Ne3
VYciaoBHasT ~— BEpOSITHOCTE. «CnyuaifHpie
dopmyna MOJTHOM COOBITHS»

BEPOSTHOCTH U (opmyina
baiteca. Cxema bepnynim,
npubmmkenus Jlamaca u
Ilyaccona




10.2 CrnyvaiiHbie
BENIMYUHBL. JIUCKPETHBIE U
HEIPEPBIBHBIC CITyYaifHbIC

BEIIMYUHEL. Pan
pactipeneneHus, (QyHKIUS
pacripesiesieHus "
IJIOTHOCTb.
Maremaruueckoe

OXHUIaHWE W JOUCTIEPCHsd,

HayaJbHbIC U LEHTPAJIbHbIE - KOHCYJIbTHPOBaHHE
- IOATOTOBKA K
MOMEHTHEI. U3BectHbIE o pemennto PT'P
aclipefieNieHuss U HX TPAKTITICCKOMY Ne8
pactip 3aHATHIO, °% OIIK-4, TTK-1,
YHUCIIOBBIC 16 22/91 | 24,2 - IpoBepKa
- BoinosiHenue PI'P IK-3
XapaKTEPUCTHUKH. BbInosHeHus PI'P
No8 «Teopus
HopmansHoe pacmpe- . Ne8 |
BEPOSTHOCTEH»
nejieHre. 3aKOHBI OOJIBIINX Sammra PI'P Ne®
gucen. HepaBencTtBo u
TeopeMa YeObim1éBa.
lenTpanpHas mnpenenpHAs
Teopema.  MHoromepHsle
ciyyaitHbIe BEJIMYHHBL.
OyHKIMK pacrpeneeHus,
CBOIiCTBa. Uucnossle
XapaKTepUCTUKH.
OneMeHTb Teopuu
HWroro no pazneny 26 38/91 | 41,2
11. DneMeHTHl MaTeMaTHYeCKOM
CTaTUCTHKU
11.1 OcHOBHBIE TOHSTHS,
TeHepajbHas - MOJITOTOBKA K
COBOKYITHOCTh M BBIOOpKa. IIPAKTHYECKOMY
CraTucTuyecKue OLICHKH 3aHATHIO,
rapameTpoB - BBHITIOJTHEHNE
pacmpenenenus. ToueuHsle N3 Ne§
W WHTEpBAJIbHBIC OIICHKH. «Yucnossle
JloBepurenpHble XapaKTEPUCTUKH
WHTEpBaJIBI  JJI  Tapa- TeHEePATbHBIX
METPOB HOPMaJIbHOTO napamMeTpoB»,
pacripenenenus. [lonstue o - BBHITIOJTHEHNE
KpUTEPUIX TIPOBEPKHU N3 Ne9
pHTep poBep A - KOHCYJIBTAIMH 110
CTaTUCTHYECKUX THUIOTE3. «IIpoBepka
Kpurnueckas o0iacTh cratuctnueckux |Po o O VA3 NeNe
pOBeHL 3Ha‘II/IMOCTI/I’ 8 13/1311) 16 THITOTE3» 89,10,
P ’ ’ - mposepka UJ13
MOIITHOCTb KpUTCpUs. - IOArOTOBKA K NoNe§ 9 10
Kpurepnii coruacus MPaKTHYECKOMY -
Ilupcona anst rumnoressl o 3aHATHIO,
HOpMaJlb-HOM - BBITIOJIHEHHE
pacrpeeneHuu. A3 NelO
DyHKIHOHATbHAS «BblsicHeHHne
3aBHCUMOCTh M PETPECCHSI. KOpPPEISAIMOHHON
Kpussie perpeccuu. 3aBUCUMOCTH
Br16opounsbIii HU3MEPUMBIX
K03 GUIUECHT MIPU3HAKOB
koppessinuu. OnpeneneHue reHepanbHOU
rnapameTpoB JMHEHHON COBOKYITHOCTH
perpeccun METOAOM
HWroro no pazneny 8 13/131] 16
12. 3ayer
IToaroroBka k
12.1 3ager 3ager
3a4eTy
HWroro no pazmeny
Hroro 3a cemectp 34 51/221 | 57,2 3a4ET




Hroro no aucrumianHe

102

119/48
)48

129,8

OK3aMCH, 3a4€T

OIIK-4,IIK-
1,ITK-3




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

1. TpagunuonHsle oOpa3oBaTenbHble TeXHOJOTrMH. OpraHuszanus o0pa30BaTEIbLHOIO
mpouecca, IpeanoyiaracT MNpsSAMYK TPaHCIALMIO 3HAHUW OT IpernojaBaTenss K CTYAEHTY
(mIperMyILEeCTBEHHO Ha OCHOBE 00BACHUTENbHO-WIIFOCTPATUBHBIX METOIOB 00ydeHus ). YueOHas
JESTENIbHOCTD CTYJIEHTa HO-CUT B TAKUX YCJIOBMSIX, KaK IPaBUJIO, pEIPOAYKTUBHBIN XapakTep.

®DopMbl YICOHBIX 3aHATHH:

-  uHpOpPMALMOHHAS JIEKIUS — I[IOCIENOBAaTeIbHOE M3JIOKEHHE Marephaja B
JUCLUIUIMHAPHOM JIOTHKE, OCYILECTBIIIEMOE IPEUMYILIECTBEHHO BepOaJIbHBIMU CPEJICTBAMH.

- IPAKTUYECKOE 3aHATHE, IIOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HaBBIKOB I10
IIPEUIOKEHHOMY aJITOPUTMY.

2. Texuomoruu mnpoekTHoro oOydeHus. OOpa3oBaTENbHBIN MPOLECC IOCTPOSH B
COOTBETCTBUM C AJITOPUTMOM IIO3TAIIHOIO PELICHUs NPOOJEeMHOM 3ajaud WM BBIIOJIHEHUS
yuebHoro 3ananus. [IpoekT npennongaract COBMECTHYIO yueOHO-IT03HABATEIbHYIO IEATEILHOCTh
IpYIIIBl CTYJCHTOB, HAIIPABJICHHYIO Ha BBIPAOOTKY KOHLEMNIMM, YCTAaHOBJIECHHUE 1ieNeil U 3aaad,
(OpPMYIHPOBKY OKHJAEMBIX PE3YJIbTAaTOB, OINpEIeNICHHE IMPHUHIUWIOB W METOAMK pEIICHUS
IIOCTaBJIEHHBIX 3aJay, IUIAHUPOBAHHWE XO-7la pPAa0OOThI, MOMCK JOCTYNHBIX MU ONTUMAJbHBIX
pecypcoB, MO3TANHYIO pPEAIU3aLUI0 IJJaHa padOThl, MPE3EHTALMIO PEe3yJIbTaTOB pabOThI, UX
ocMbIcieHue U peduiekcuto. [Ipumensiercss B OCHOBHOM JUIsl ITepexo/ia KOMIETEHIIMH Ha YPOBEHb
BJIAJICHUS.

OCHOBHBIE TUIIBI IPUMEHSAEMBIX HAMH B 00pa30BaTEIIbHOM A€ATEIbHOCTH ITPOSKTOB:

HccnenoBaTenbCKuii TMPOEKT — CTPYKTypa TNpUOMKeHa K ¢GopMmary HAay4IHOTO
UCCIIeIOBaHMsl  (JI0Ka3aTeIbCTBO AKTYaJbHOCTH TEMBbl, ONpEIENCHHE HAay4YHOW MHpoOsIeMBl,
npeaMera U OObeKTa HMCCIEeNOBaHMS, LENed M 3a]ad, METOJOB, MCTOYHHKOB, BBIIBUKCHHE
TUIOTE3bl, 0000IIEHNEe PEe3yIbTaToB, BBIBOJBI, 0003HAaYeHHE HOBBIX IpoOiem). PeszympraTom
ABIISICTCS yueOHast KapTa 110 MOIYJTIO Haleil 00pa30BaTeIbHOM POTrPAMMBI.

TBopYeCcKuil IPOEKT, MPEANOIATAIOIINN B OTIIMYUE OT MPEABIAYIIEr0, KOHEUHBIN IPOYKT
B CJIEYIOIIMX BapHaHTax — ra3eTa K UCTOPUYECKU 3HAYUMOMY «MaTE€MaTHYECKOMY» COOBITHIO
(mpaznuuk uyucna «[Iu» ¥ T.1.); «MareMaTuyeckas» OTKpBITKa (CBOEro poja ydyeOHas Kapra,
TOJILKO He(OpMaIbHO, KPaCOUHO O(hOPMIIEHHAs; BUICOPONIHK «1 Haydy Bac pemarb ...» U T.I1.

WupopmaninoHHbIN IPOEKT — yueOHO-T03HABATENbHAS IEATEIBHOCTH C SIPKO BBIPA)KEHHOMN
IBPUCTHUYUECKON HANpaBIeHHOCTHIO (IIOUCK, OTOOP U CHCTeMAaTU3alus HHPOPMALUU O KAKOM-TO
00BEKTE, 03HAKOMJIEHUE YYaCTHUKOB IPOEKTa ¢ 3TOW MH(popMaluel, ee aHanu3 1 00001IeHHeE U,
HaKOHeLl, IPE3EHTALHNs 110 IPAKTUYECKOMY ITPUIIOKEHHIO).

4. NndopmaninoHHO-KOMMYHHUKAIIMOHHBIE 00pa3oBaTelibHbIE TeXHOJIOTUN. Opranu3anus
00pa3oBaTeNBHOrO Mpolecca ¢ MPUMEHEHHEM CIEeLUAIN3UPOBAHHBIX MPOrPAMMHBIX Cpell U

TEXHUYECKUX CpeNCTB pPaboThl ¢ wuHpopmaiuel (MHPOPMAIMOHHYIO CpEly YHUBEpPCHUTETa
MOOYC MOODLE).

6 YuedHO-MeToUYECKOE 00ecTeueHe CAMOCTOSTEeILHO PadoThl 00yYaOIMXCst
[Tpencraieno B npuiioxxkeHuu 1.

7 OueHoYHbIE cpecTBA IS IPOBeAeHUsI MPOMEKYTOYHOM aTTecTAluM
[IpencraBieHbl B IPHIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOe H HH(POPMAIMOHHOE 00ecTieYeHre THCITUTITHHBI (MOTYJIs1)

a) OcHoBHas JIMTEpaTypa:

1. llIunaues B. C. Boicmast maTemaTuka: yueOnuk / B.C. [llunaueB. — Mocksa: UHDPA-
M, 2019. — 479 c. — (Bericmiee obpazoBaHue). —



- ISBN 978-5-16-101787-6. - TekcT: anekrponHslit. - URL:
https://new.znanium.com/catalog/product/990716. (nata oopamierus: 06.10.2020). —
Pexxum nocTyna: it aBTOpHU3. TOJIb30BaTENEH.

Marematuka: yue6. mocooue / FO.M. Jlanunos, JI.H. XKyp6enko, I'.A. Hukonosa, H.B.
Hukonosa, C.H. Hypuesa ; nox pex. JI.H. XKypOenko, I'.A. Hukonosoii. — Mocksa: THOPA -
M, 2019. — 496 c.— (Bricmiee obpa3oBanue: bakamaBpuar). - ISBN 978-5-16-102130-9. -
Tekcr: oamextponnsid. - URL: https://new.znanium.com/catalog/product/989799. (nmata
obpamienus: 06.10.2020). — Pexxum gocTyma: 1uis aBTOPH3. MOJIb30BaTECH.

0) lonoTHUTEILHAS JIUTEepaTypa:

1. Teopwust BeposITHOCTEH W MaTeMaTHUeCcKas CTaTUCTUKA: YueOHoe mocodue / buprokosa
JL.T'., bo6puk I'.1., MarseeB B.I., - 2-¢ uza. - Mocksa: HUL] UHOPA-M, 2017. - 289 c.
(Bricmiee o6pazoBanue: bakanaspuar) ISBN 978-5-16-011793-5. - TekcT: 37€KTPOHHBIA.
- URL: https://new.znanium.com/catalog/product/37089

(mata oopamienus: 06.10.2020). — PeskuM gocTyma: ist aBTOPHU3. MOJIb30BATEIICH.

2. Maremartuka B mpuMepax 1 3ajaadax: yue6. mocoobue / O.M. lertsapesa, JI.H. XKypbenko,
I'.A. Hukonosa, H.B. Hukonona, C.H. Hypuea. — MockBa: UH®PA-M, 2019. — 372 ¢c. —
(Beicmiee obpazoBanue: bakamaBpuar). - ISBN 978-5-16-102288-7. — TekcT: 3IeKTPOHHBIN. —
URL: https://new.znanium.com/catalog/product/989802

(mara ooparenus: 06.10.2020). — Pexwum gocTyma: s aBTOPH3. TOJIb30BaTENICH.

3. ®uxrtenroibil, .M. OCHOBBI MaTEMAaTHYECKOTO aHaIN3a: yueOHHK: B 2 yacTsax / .M.
@uxTtenronsi. — 11-e 3., crep. — Cankr-IlerepOypr: Jlans, [6.1.]. — Yacte 1 — 2019. — 444
c.— ISBN 978-5-8114-0190-1. — TeKcT : 31eKTpOHHbIH // DIeKTPOHHO-OMOIMOTEYHAs CHCTEMA
«Jlanby : [caitt]. — URL.: https://e.lanbook.com/book/112051

(mara obparenust: 06.10.2020). — Pexum qocTyma: st aBTOPH3. MOJIb30BATEIICH.

4. ®uxterrosil, I.M. OCHOBbI MaTEeMaTHYECKOT0 aHalu3a: yuyeOHuk: B 2 yactsx / [.M.
@uxtenronsl. — 10-e u3a., crep. — Canxr-IlerepOypr: Jlans, [6. r.]. — Yacts 2 —2019. — 464
c.— ISBN 978-5-8114-0191-8. — TekcT: 35eKTpoHHbIH // DIeKTpOHHO-0MOINOTe Has cUcTeMa
«Jlanby : [caiit]. — URL: https://e.lanbook.com/book/115730

(mata ooparenus: 06.10.2020). — Pexum moctyma: 1jIst aBTOPH3. TOJIb30BaTEIICH.

5. [lTumayes B. C. 3agaunuk 1o Beiciieil Maremaruke: y4ueo. mocooue / B.C. IlIumnaue. —
10-e 3., crepeotun. — Mocksa: UHOPA-M, 2020. — 304 c. — (Bricmee oopa3oBanue). - ISBN
978-5-16-101831-6. — Texcrt: IJIEKTPOHHBIN. — URL:
https://new.znanium.com/catalog/product/1042456

- (mata o6pamenus: 06.10.2020). — Pexxum ocTyma: st aBTOPU3. TOJIb30BaTeNei

B) Meroanyeckue yKazaHus:

1. I'paueBa, JI.A. OmnpenesneHHbIN HHTErpaJl: METOAMYECKHE YKa3aHUs I CTYIECHTOB —
Marnutoropck: 'OY BITO «MI'TVY um. I'.1. Hocoay, 2010 — 12 c.

2. I'paueBa, JI.A. DreMeHTHI IMHEHHOM anredpbl, BEKTOPHOI anreOphl M aHATUTUYECKON
reometpun: YdyeoHoe nocodue. - Marautoropck: 'OY BITO «MI'TY um. .. Hocosay, 2010 —
63 c.

3. Makcumenko, M.A. CoObITus U BepossTHOCTE. YacTh 2: Mertoz. ykas. -
Marnutoropck: 'OY BITIO «MI'TY um. .. Hocoay, 2010. — 25 c.

4. Masiuenxo, E.I1. [IpousBonnas u quddepenunan pynkuuu. [Tpaktuxym.-
Marnutoropck: 'OY BITIO «MI'TY um. .. Hocoay, 2010. — 38 c.

5. Masiuenko E.II. HccnenoBanue gyHkumii u mocrtpoenue rpapukon. Ilpaktukym. —
Marnutoropck: 'OY BITIO «MI'TY um. .. Hocoay, 2011. — 20 c.


https://new.znanium.com/catalog/product/990716
https://new.znanium.com/catalog/product/989799
https://new.znanium.com/catalog/product/37089
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) [Iporpammuoe o6ecnneuenue u UHTEepHET-pecypehb:

IIporpamMmmHoe o6ecnieuenne

HaumenoBanue .
o Ne norosopa CpoK IeiCTBHS JTUIICH3UH

MS Windows 7
Professional(s  [A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007y, 135 o1 17.00.2007 Gecepoutio
Professional
7Zip CBOOOJIHO  pacHpoCTpaHsIEMOE 0CCCPOUYHO
LibreOffice CBOOOJIHO  pacIpOCTPaHIEMOE 0eccpoUHO
bpaysep Yandex [cBoGomno pacmpocrpansemoe OECCPOYHO
MS Office 2003 |\, 135 o1 17.09.2007 Gecepotro
Professional
FAR Manager CBOOOIHO  PacIpOCTPaHSIEMOE OECCPOYHO

HpO(l)eCCI/IOHaJIbHI)Ie 0a3mbl JAHHBbIX U I/IH(l)OpMaIII/IOHHbIe CIIPaBOYHLIC CUCTEMbBI

HazBanwue kypca

CcrlIKa

HaHI/IOHaHBHaH I/IHQ)OpMaHI/IOHHO-aHaJII/ITI/I‘IeCKa}I
cucrema — Poccmiickuii  umnmexc  mayunoro|URL: https://elibrary.ru/project_risc.asp
uutuposanus (PMHII)

ITouckoBass cucrema Axamemust Google (Google
Scholar)

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

WNudpopmannonnas cucrema - Enunoe okHo goctyna
K MH(OpMaIIMOHHBIM pecypcam

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

OI0KETHOE
I/IHCTI/ITYT

QenepanbHOE  TOCYIApCTBEHHOE
YUPEKICHUE «DenepabHbIN
IPOMBINIICHHON COOCTBEHHOCTH

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

OneKkTpoHHbIe pecypchl Oubmuorexku MITY wum.
I'.1. HocoBa

http://magtu.ru:8085/marcweb?2/Default.asp

YHuBepcurerckas
POCCHUA

I/IH(I)OpMaLII/IOHHaH cucrema

https://uisrussia.msu.ru

MexnyHapoaHas pedepaTUBHAS U MOJIHOTEKCTOBAS
crpaBouyHasi 0a3a JIaHHBIX _HAy4yHBIX _M3JIAHHUH

http://scopus.com

MesxayHapoaHas HayKOMETpUYeCKas
pedeparrBHas W IOJHOTEKCTOBas 0Oa3a JAHHBIX
Hay4yHbIx n3ganui «Web of sciencey

http://webofscience.com

MexnyHapoaHas pedepaTtuBHas 0a3a JaHHBIX IO
YUCTOM M npuKiagHoi maremarnke ZbMATH

http://zbmath.org/




9 MaTepua/ibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIHHBI (MOTYJIs1)

MartepuanbHO-TEXHUYECKOE O0ecieueHne TUCIUIUINHBI BKIIIOYALT:

Y4eOHble ayAUTOPHUH IJIs POBEACHUS 3aHATUH JICKIIMOHHOT'O TUTIA.

Jlocka, MyJIbTUMEIUIUHBIN IIPOEKTOP, SKPaH.

VY4eOHble ayIuTOpUU MJisi TPOBENCHHS JIA0OPATOPHBIX 3aHITHM, TPYMIOBBIX U
MHIUBUAYAIBHBIX KOHCYJIbTALMM, TEKYLIETO KOHTPOJIS U IPOMEKYTOUHOM aTTECTaLUHU.

[Tepconanbubie KoMiboTephI ¢ maketoM MS Office, Beixomom B IHTEpHET ¥ € JOCTYIIOM
B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIIbHYIO CPENY YHUBEPCUTETA.

Kommuiekc TecToBBIX 3alaHUN [AJisi MPOBEACHUA PYOSKHOTO M MPOMEKYTOUYHOTO
KOHTPOJISL.

[TomerieHus 7151 CaMOCTOSITEILHON PabOThl 00yYarOIINXCS.

[Tepconanbubie KoMmbroTepsl ¢ nakerom MS Office, Berxomom B IHTEpHET ¥ ¢ JOCTYIIOM
B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENIbHYIO CPENY YHUBEPCUTETA.

[Tomemienuss It  XpaHeHUs M NPODUIAKTUYECKOTO OOCIY)XMBaHHUS y4eOHOTro
000pyIOBaHUSI.

HIxader 11 XpaHeHUs1 y4e0HO-METOINIECKOI TOKYMEHTALNH, YIeOHOTO 000py10BaHHS
1 y4eOHO-Har I THBIX TOCOOUH.



IMPUJIO)KEHHUE 1
YueOHO-MeTOANYECKOE 00ecTieYeHre CAMOCTOSITeILHOI padoThl 00y4yaromuxcs
ITo nucuunnmne «MaremaTuKa» IpeayCMOTpEHA ayAUTOPHAs U BHEAYIUTOPHAsI CAaMOCTOSITENIbHAS
paboTa o0yJarommxcs.
AyIuTOpHas caMOCTOsITeNIbHAS paboTa CTYJCHTOB MPEAIOJIaraeT pelieHne KOHTPOJIBHBIX 3a/1a4 Ha
MPAKTUYECKHUX 3aHATHUSAX.
Ilpumepnuie ayoumopnuvie konmpovhule pavomul (AKP):
AKP Nel «Ilpeoenwvry
Boruncnuth mpenenst:

3 2 _ _ _
lim X j:3x + 2X 5 lim (x 7)4(x f)(x 4)
x>2 X°—X-6 noe o BXT X" +11
3 2
3. fim| > X tgmx

— 4. lim —/——
x>0\ 2x% =1 2X+1 x>-2 (X + 2)

1
5. lim (1 4%)* ' 6. lim xctg5x 7. lim 31

x—1-0

8. MccnenoBars Ha HEPEPBIBHOCTh

f(x)=
) 5% ecnu x>0
AKP No2 «Ilpou3eoonany»
HaiinuTe nmepByio Npou3BOIHYIO OT (DYHKIIHIA:
_ 2 2 _
a) X =+1-25t", 6) Y= X'COSBX, B) y= X2 3X+2_5'|ngx+3
y = arccos 5t + 7, X®+2x+1

n Y= 5rx 2arctg(4x2 + 3x).

X—3ecmu x <0

2. CocraBbTe ypaBHEHHs KacaTenbHOi K kpuoii XY =4 B Touke Xy =1.
3. Beruucnute npubiamwxkeHso Y = x* +8 npu X = 1,09.

. cos4x -1
4.  Beruucnure npeen no npapuiy Jormutans  lim VARV
x—0 (e4x _1)

AKP No3 «Cnyuaitnote coovtmus
[To mumieHn npousBOAUTCS TpH BbicTpena. PaccmarpuBarotcs cobObitust A, B, C — nomnaganue npu

MIEPBOM, BTOPOM U TPEThEM BhICTpeax. UTo 03HaYarOT COOBITUS A+B+C,AB+C,y

B ypue 12 maposB. Cpenu 3tux mapoB 3 Oenbix 1 9 uepHbix. KakoBa BEpOSITHOCT TOTO, YTO HayJady
BBIHYTBIH 11ap OKaXkeTcs 6enbiM?

B panuoctyauu Tpu mukpodona. Jis Kaxa0ro U3 nepBbiX IByX MUKPO(OHOB BEPOSITHOCTh TOTO, UTO
OH BKIIIOU€H B JaHHBIA MOMEHT, paBHa 0,45, a mist Tpetbero — 0,9. Haiitu BeposTHOCTH TOTO, UTO B
JAaHHBII MOMEHT BKJIFOUEHBI 2 MUKPO(dOHa.

B npopaxe nmerorcst Gesible 1 KOPUUHEBBIE SiI[a B COOTHOIIEHUH 2:3, mpuyeM npousBoacTBo 60%
6enbix 1 71% KOPUYHEBBIX ULl AATUPYETCS JTHEM, MPEIIIECTBYIOUINMM JTHIO MPOJAXXKH, a OCTaJIbHbIE
qiila JaTupyroTcs Oosjee paHHMMM uuciamu. lIlokynarenb 3akas3blBaeT sila, JaTUPyEMbIE ITHEM,
MPEAIIECTBYIOIIUM JTHIO MPOJAXKH, HE3aBUCUMO OT HMX IBeTa. KakoBa BEpOSATHOCTH TOrO, 4YTO €My
MPOAATYT PEIIETKY OeJbIX SUll?

Tenedponnas cerb yupexaeHus obcmyxuaeT 200 aboHeHTOB. BeposTHOCTH TOTO, 4TO B TEUCHUE
MUHYTBI BHYTPH 3TOM CETU KTO-TO KOMY-TO MO3BOHHUT, paBHa (,7. KakoBa BEpOsSTHOCTH TOTO, YTO B
Te4eHHe MUHYTHI OyzeT 5 3B0HKOB? KakoBa BEpOSITHOCTh TOTO, UTO B TEYEHHE MUHYTHI Oy/IeT He Ooliee
5 3BoHKOB? HaliTn HauBeposTHEIIEE YUCIIO 3BOHKOB B TEUEHUE MUHYTHI.



Ilpumepnvie unousudyanvusie oomauinue 3aoanus (M/13):
HJ[3 Nel «Ilpumenenue npou3eo00HoIl 015 UCC1€008AHUA PYHKYUID)

Haiinyure mpoMexyTK MOHOTOHHOCTH U SKCTPEMYMbI (PyHKITUN y= 23X .
X°+9
[TocTpotite rpadguk GyHKIIMU C TOMOIIIBIO TPOU3BOIHOM ITEPBOTO MOPSAKA y=—x%-3x* +9x+11.

Haiinute mpoMexXyTKH BBITYKIIOCTH, BOTHYTOCTH M TOYKH Iepernda GyHKIuu y =2x—33/x? .

X3

Halinure acMMITOTBI M MOCTPOHTE CXEMATUYHO rpapuK QYHKIUH vy = W .
X+1

2
[IpoBenuTe MOJIHOE KCCIIEI0BaHUE (byHKuHI/I U IIOCTPOUTE rpa(l)I/IK y= X‘iw.
x—=1
[IpoBenuTe MOIHOE HCCIIEI0BaHUE (byHKuHI/I Y MOCTpOMTE rpaq)I/IK
In x

X
o 4 1
Haiigure HauOoIIbIIIee ¥ HANMEHbIIIee 3HAUEHHUS (1)YHKI_II/II/I y =8Xx +— _15 Ha OTPE3KC {7; 2:| .
X

HJ[3 No2 «Heonpedenenutii unmezpan
BreranrcnuTh Heonpe1eJICHHbIC HHTETPAITBI

1 x¥x 2 1
1.I YR +1jdx 2..[[3“(2_2 x2—3JdX

> Jziﬁ_ . 24x X 4JCtsglnxx6
5
5. [ x(3x*+1)" d 6.f #;110
7. Iﬁexdx 8. J%dx,
9. jxe*dx, 10. J‘ﬁ
t '[\/;+i/d;)(+24\/7 2 J.Cos;jﬁ

13 J' dx
(X +D)Vx* +2x-1.

HJ[3 Ne3 «Onpedenennslit unmezpa u €20 RPULOHCEHU)
2 Vi

1. _[(xz +i4)dx. 2. Jln sin xdx
1 X 2

2. BerancanTh mwiomaas GUryphl, OrpaHHYeHHOMN JINHUAMA
3x—y=4, y> =6x

r =cos2@, OS(pS%

x =2cost,

{ . y=3y=3).
y=6smt;

3. BBIUMCIUTh JUIMHY IYTH KPUBOM, 331aHHON ypaBHEHUEM



y=hx, V3 <x <415,

p=3e", —-r/2<5@p<rx/2
x=e'(cost+sint), T/2<t<r
x=¢'(cost—sin t),

4. Boruncnuth 00beM Tena, 00pa3oBaHHOrO BpalieHneM BOKpyr ocu Oy Gurypsl, orpaHuueHHOM

rpaduxamu GyHkimi X =3-y? | x=y? +1

HJ[3 Ned «Kpammnovie unmezpaivt)

2

2
1. BbIuuCInuTh MOBTOPHBIH HHTETPAIT J. dyj(Zx + y)dx

-2 0
2 1
s 3773
2. I3MeHUTb NOPAI0OK UHTETPUPOBAHUS B IBOMHOM MHTErpae: J. dy J- f
1
y

. x°
3. BbruncauTs 1BOMHONM HHTErpa J. I —dxdy, rne D — obmacth, orpaHMueHHas JTMHUAMU
y

yzl,y:x,x:4.
X

4. BeraucnuTh miomans GUrypsl, OrpaHUueHHON OKpYXHOCTsIME I =1, I =2C0S¢ (BHE
oKpyxHocTH I =1).

5. Beruucauts miomazsb GUrypsl, orpaHUYeHHON TUHUAMU Y = % u X+y-7=0.

6. Borauciuts TpoitHoit uuterpan [[[(x* +3y?)dxdydz; R:0<z<3x, x+y <1, y>0 no ¢urype R,
R

OTPaHUYEHHOU ITOBEPXHOCTAMM.
7. Berancautb 00bEM Tena, OrpaHMYEHHOTO MTOBEPXHOCTIIMU

7=8-x-y, x=0, y=x° y=4, z=0.
8. Haiftu craTuueckrie MOMEHTBI OTHOCUTENIbHO KOOPIMHATHBIX OCEH MIIACTUHKHU, OTPaHUYEHHON
o 2 . _ .
napabonoit y =X (y > 0), IpsMON  X=9, ecll IIIOTHOCTb paclpeesIEeHUsI MacChl B KaX10M TOUKE
paBHA OpPIMHATE 3TON TOYKH.

9. Hatinure momentsl unepunn 1, I, 1, onnoponnoii nuactuaku (5 = 1), OTpaHUYEHHOM OCSIMU

KoopauHaT u npsimoir Y =2 —0,5X.

HJ[3 Ne5 «Memoo xop0 u kacamenbHbIX peuieHus ypasHeHuin»

O3HaKOMBTECh C METO/IAMHU MTOJIOBUHHOTO JIENCHUS U XOP/I ¥ KacaTelbHbIX PEUICHUS

TPaHCLICHJCHTHBIX YpaBHEHH. Pemmte ypaBHeHHEe 3TUMH MeTOo1aMu ¢ orpenrHocTtrsio e=0,001.
=2-x’

HJ[3 Neb6 «Hucnennoe unmezpuposanue»

Beruncnuts o opmMyiie mpsiMmoyroibHuKoB, CHMIICOHA M Tpanenuii naTerpai. Haiitu 3HaueHue

MOTPEIIHOCTH MOJYYEHHOTO pe3yibTara:

4 9
A) Ixzdx, n=10; B) H6x—5 dx, n=8.
0 1



HJ[3 Ne7 «1lepBuuHasi 00padoTKa pe3yjbTATOB IKCIIEPUMEHTA»
Jan craTucTuueckuil psija (MCXOAHbIEC 3HAUEHUSI BETUYHH)

X 4 X v X v X v X v
38,4 18,7 40,7 24 30,3 18 27,3 25,1 22 21
40,2 11,7 50,8 9 28,4 15,7 38 20,6 32 28,6

24,1 20,9 38,2 22,8 47,6 11,3 52,8 15,2 19,5 19,7

32,5 22,4 36 19,8 30,3 21,3 48 24,5 46 20,3

25 29,5 35,7 15,3 30,5 27,8 26 28,7 27,8 15,5

38,1 19,6 34,3 20,7 48,7 11,5 32,5 28 35,2 30,7

16,8 32,2 43,8 13 16,8 18,3 57,1 2,9 41,6 18,2

28,8 29,7 35,5 24 23,9 20,2 40 23,8 42,5 15,3

47,1 14,7 45,9 24 54,3 14,2 50,7 15,9 32,9 22,5

50,1 15,9 29,3 21,9 60,8 27,2 58,6 9,3 35,6 22,7

30,2 25 54,2 14,2 21,4 19,8 40,1 17,4 47 17,3

36,9 23,2 59,8 6,1 38,4 23 34,4 23,4 31,4 30,2

36,6 79 32,2 22,3 46,8 20,5 53,7 12,4 28,2 30

38 15,4 52 6,1 23,8 18,3 42,1 28,5 33,7 19,8

55 11 31,2 24,2 37,9 32,6 43 20,2 27,6 18,5

16,2 25,2 51,2 14,2 30,6 21,5 23,5 14,6 36,8 10,7

49,7 15,9 32,2 20,4 37 24,5 32,9 25,8 45,5 14,8

49,7 19,5 30,9 20,7 57,6 20,3 54 14,4 18,6 15,3

42,3 19,7 41,5 10,8 41,9 14,6 42,3 23,5 25,8 27,4

35,7 11,9 41,2 9,8 34,1 26,3 58,8 9,2 39,2 17,5

Haiitu BeIpakeHue 1ByMEpHOIo 3MIupUyeckoro pacnpeaenenus (X, V), sMnupuueckue
pacripeieleHus: COCTAaBIAOMMX X U Y, HOCTPOUTH I'paduueckoe 0TOOpakeHue pacrpeieeHu.

J1J1 3TOTO - COCTaBUTh KOPPENIALIMOHHOE M0JIE, KOPPENALNOHHYIO TabIUIly aOCOTIOTHBIX 4acToT,
BapHaIMOHHbIE PsAbl, Ta0uIy «CTaTucTudeckasi COBOKYIMHOCTh U3MEPUMOTO MIPU3HAKAY.

HJ[3 Vo8 «UncnoBble XapaKTePUCTHKH IreHepaJIbHbIX IApaMeTPOB»

[To nanabIM, TOTydeHHBIM B I3 Nel, orieHuTe reHepanbHble mapaMeTphl: HAAUTE CpeaHee,
JUCHepcusi, CpeHee KBaJpaTUYHOE OTKIIOHEHNE, aCHMMETPHSI, dKCIIecC, MOJa, MEIMaHa,
koa¢dunreHT Bapuanuu ais npusHakoB X U Y. OLieHuTe CTeNneHb OTKIOHEHUS IMITUPUUIECKOTO
pacnpeeseHus: ’TOr0 U3MEPUMOTo MPU3HAKA OT HOPMAJIBHOTO PacpeesICHNUS.

Jnist aToro 3anosnHuTe Tabauiy «PacueT BHIOOPOYHBIX OLEHOK MIPU3HAKOBY» U MPOBEIUTE PacyeThl
HCTPABJICHHBIX OLIEHOK I'eHepalbHbIX apameTpoB. Chenaiite BBIBOJ 0 KO3 (UIIMEHTE BapUaLHH.

HJ[3 Ne9 «I1poBepka CTATUCTHYECKUX THIIOTE3)

[To nanubiM, monydeHHbIM B /13 Nel 1 2, mpoBeCTH CTaTUCTUYECKYIO MPOBEPKY CTATUCTHYECKON
THUIIOTE3bl O HOPMAJILHOM PACTIpe/IeTICHUU U3MEPSEMOTo MPU3HAKa MO CICTYIOITUM KPUTEPHUSIM: a)
CpeHeMY KBaJpaTUYHOMY OTKJIOHEHHIO0, 0) pa3Maxy BapbHpPOBAHUs, B) TTOKA3aTEJISIM HCTIPABIICHHBIX
acHMMETpPHH U JKcIiecca, T) Kpurepuio ITnpcona y? (ypoBeHb 3HAYMMOCTH NMPUHATH paBHEIM 0.05). B
cily4yae NPUHSTHUS TUIOTE3bl 0 HOPMAJIBbHOCTH PACIIPECIICHHS HATH 10BEPUTEIbHbBIE HHTEPBAJIbI

AT MAaTEMATHYCCKOI'0 OXKUAaHUA U CPEAHETO KBAAPATHYHOI'O OTKJIIOHCHUA ITPHU YPOBHE HaJIEKHOCTHU
0.95.



HJ[3 Nel0 «BbisicHeHHe KOPPeJISIIHOHHON 3aBUCUMOCTH U3MEPHUMBbIX PU3HAKOBY»

[To nannbiM 3amauu, uccieayemoit B UJ13 NoNe 1-3,  HaifTu 1 3anmucaTh B KOPPEISALIMOHHYIO
TaOJIMILy YCIIOBHBIE cpeiHue. Ha KoppesimMoHHOM 10J1e TIOCTPOUTD JIMHUU perpeccuu. Haittu
WCTPABJICHHBINA KOPPETSIIMOHHBIA MOMEHT U KO3 (UIIMEHT Koppemsuu. [[poBepuTh rumoTesy o
HE3aBHUCUMOCTH npu3HakoB X ¥ Y (ypoBeHb 3HaUMMOCTU NpUHATH paBHbIM 0.05). PaccunrtaTth
kod(durmentsl muHeliHon perpeccun (X Ha Y wmimu Y Ha X).IIpoBepuTh 3HAUMMOCTH
ypaBHEHHUs perpeccun. HaliTu noBeputenbHble HHTEPBaJbl 11 KO (OUIIMEHTOB KOPPEILUuU U
JTUHEWHOH perpeccuu (mpu ypoBHE Hané&xHoCcTH 0.95).

Ilpumepnuie sapuanmeul pacuemno-zpaguueckux pavom (PI'P):
PI'P Nel «KommuiekcHble unciaa. Ilpenes. HempepbsiBHOCTBEY»

BBINOIHUTE IEWCTBUS B areOpandeckoil hopme.
. . 4-3i (2+3i)-i*°
1). 6-3)-2-7),2). ——,3). ————.
) 63021, 2) 353 T3
BBINOIHUTE AEWCTBUS B TPUTOHOMETPHUECKOH (hopMe.
(3(cos12° +isin12°))*.

I/I306paSI/ITI> KOMIIJICKCHBIC YK CJIa HA IIJIOCKOCTH U 3allMCaTh UX B TpHFOHOMeTqueCKOﬁ Q)opMe.
1). 6i,2). —=7,3). 1—i,4). —\/3—i,5). 7+4i.

4. Haiiti Bce 3HaueHHs 3 — J3-i 1300pa3uTh X Ha KOMIUIEKCHON IJIOCKOCTH.
5. Pemnts ypaBHeHUs

a) 32°+7z+2=0, 6) z°+62+25=0, B). 22°-62+15=0.
6. Haiimute ipenensl QyHKIHIA:

X(XP +2x -1 (X=2)(X* +2X+2 —5-
1) 1&% 2) leTz( xz(—5x+6 )’ 3 IXiTli—\/\/;::;
. 5 . 5x —1 8+15x
q) s In(1+4x). 5) jm(_3 1 - 6 Im[ ) :
) |Im27X’ ) fim, Xx—4 x2-16) ) tios 5x+6
x-arctgg

Hccnenyiite GyHKIMIO HAa HETIPEPBIBHOCTD, BBIICHUTE XapaKkTep TOUEK pa3pbiBa, CAETAlTe YepTexK
rpaduka QyHKIUN

_L, X <1,

s X—1
f(x)=8%5 , 2) f(x)={(x-1?, 1<x<3,
4, X>3.

PI'P No2 «Ilpou3eoonasn. Bviuucnenue»
1. Haiitu npousBoHbIe U JU(depeHnraIs IepBoro Nopsijaka
1) y= 7COS X ’

ox+1

2) y=(2+5x)" —3cos 7x,

3) y:%—4x-arcsinx,

tox

4) y=(cosx)™.



2. HaiiTu npou3BoaHyI0 (GyHKLHUH, 3aJaHHON HESBHO e’ —5xe* —2xy +11=0.
. . X =3cost -5,
3.Haiitu npou3BoaHYI0 (YHKIINH, 331aHHON TapaMETPUYECKH
y=4t> +5.
4. HaifT mpou3BOIHBIE TIEPBOTO MOPsAKA (QYHKIHH y=X¢€

PI'P No3 «Ilpou3eoonasn evicuiux nopaokoe. Ilpunosxcenus npouszeoonoin)
x=3t-t°,
y =3t%;

2

d-y
dx?

byHKIM: a) { 0) y =5%

Haiinure ﬂ Hu
dx

- 2 v
2. a) Hanmmre ypaBHeHue KacaTenbHOM K napabone y =X —4X + 2 B Touke ¢ abcuuccoi
X, = 0. Ioctpoiite rpaduk 1 KacaTenbHYIO.

6) Hanmiure ypaBHeHHe KacaTelnbHO K KpuBoit X’ + Yy —4x+2y —164=0 B ee Touke ¢

koopaunatami (7; 11). IlocTpoiiTe KpUBYIO U €€ KacaTeabHYIO.
3. Haligure HanOosblliee ¥ HAMMEHbIIee 3HAYCHUS (DYHKIIUU Ha 3aIaHHOM OTPE3Ke

f(x)=2x*-6x> -18x+7 xel[-2;2].
1
4. Uccnenyiite pyHkuuoo Yy = 5 x* —2x* Ha AKCTPEMYM U MOCTPONTE €€ CXeMaTUYeCKuil rpaduk.
. (x-1)°
5. [IpoBenuTe MoHOE UCCIEAOBAHNUE U OCTPONTE rpaduk QyHKIUU Y = -
X

6. Beruucnure MpEaCIIbl, UCIIOJIB3Yd ITPABUIIO Jlonurans:
. 2x%-8x? +13x-10
a) lim—; 5
-2 X°—2X° +3x—6
. .
0) |Im0X In(e 1).

X—>H

7. 3aBUCUMOCTb IYTH OT BPEMEHU NPH NMPSMOIMHEHHOM JABHKEHUH TOUYKH 33/1a€TCsl ypaBHEHHEM
_ 1 3 2 2
S= gt +2t° -3, rme S — oyt BM,a t — BpeMs B ¢. BerauciuTe ee CKOPOCTh U YCKOPEHHUE B

MOMEHT BpeMeHu t =4c.

PI'P Ned «Hacmmuwie npou3eoonvie»
In(1—x2 - y?)
1-\y
2. HaifTu 3Ha4eHus YaCTHBIX POU3BOIHBIX (DYHKIIMI B 3a7JaHHOM TOUKe:
1

A) z=x' (1) B) z=h(Vx+.y) ().

2
3. Haiitn Z—l: ecmu U= Xy+sin(x+Yy).
X

1. Haiftu o6macth onpeenenust QyHKIUA ~Z =

4. BbIYUCIUTH NPUOIMKEHHO \/ 5.%% +2,03% .

PI'P Ne5 «9xcmpemym @HII»
1. Haiftu skctpemyMbl GyHKIHE Z = X° +2y° —4X -6y + 2.



2. Haiitu npon3BoHYyIO0 QYHKIMUA Z = hx_hy B HanpasiyieHuu Bekropa (1;1).

y X
3. Ilpu xkakux K>0 rpaaueHT QyHKIUH Z = (2X + ky)2 MEPICHIUKYIIPEH MPIMON X+ Y = 2.7
4. HaiiTi SKCTpeMalbHoe 3HaueHne GyHKIun Z = 2X+ Y — Y —X° mpu ycaosun X +2y =1.

5. Haiitu HauOospiiee 3Ha4eHUE (PYHKITUU:

x>0 X+2y<1
A) 2=X-2y+5 y>0 B) z=|n(x2+y2) x>0
X+y<1 y>0.

PI'P No6 «Oovbiknosennvle oughghepenyuanvhoie ypasHeHus nepeo2o nopAOKa»
Haiitn oO0mmii unHTerpan unm oOimiee pemieHue aud@epeHnanIbHOr0 YpaBHEHHUS MEPBOTO
nopsjka (B mpuMepax ), 1) pemuTs 3aaauy Komm):

2 2
1) V4-x2y'+xy?* +x=0, 2) 20xdx—3ydy =3x*ydy —5xy’dx, 3) y'=> ;fXVB‘W
X —6xy

r =sin 2 ! = 2
" y'—ycosx =sin 2x. 5 Y HY=XY g lde_XyJ“ldy:o,
y(0) = -1 y() =1 X X

PI'P No7 «JIH/Y evicuiux nopsaokoe ¢ nocmoannvimu kod3gppuuyuenmamnu. Cucmemot /[Y»
1. Haiitu o61ee pemenue nuddepeHnanibHoro ypaBHeHUS:
1) y"xInx=y",2) L+x°)y"+2xy’ =12x°.

y" =2sin® ycosy

=" y0=1"

3. Haiitu o61ee pemenue qudQepeHnaibHoro ypaBHeHus (B mpuMepe 1) pemuTh 3aaauy Komm):
1) y'-2y'+y=xe" 9 y'+4y'+5y= X

2. Haittu pemenue 3anaun Kormu:

3) y"' —4y" +5y =6x* +2x-5, 4) y""+2y" -3y =(8x+6)e",
5) y"'—4y'+4y =e”*(cosx+3sin x), 6) y'"'—64y’ =128c0os8x — 64e®*,
7 y"+y=1/sin x
y(r!2)=1,y(x/2)=nl2

4. Pemute cucremy /1Y mepBoro nmopsijaka AByMsi CIOCOOaMH - TIOJCTAaHOBKH M METOJIOM Diiiepa

y' =2x-5y+e'

X'=y—6x+e*
PI'P Ne8 «Teopus eeposaimnocmeii»
Mpoun3BoamTca 5 BbICTPENOB MO pe3epByapy C FOPHOYMM, MpUYem pesepeyap noc/ie NepBoro nonagaHusa B
Hero Bocn/iamMeHaeTcs, a Noc/ae BTOPOro NonagaHua B HEro — B3pblBaeTca. BepoATHOCTb NonagaHus B
pesepByap Npu Kaxaom ebicTpene pasHa 0,3. HaliTM BEpOATHOCTb TOTO, YTO pe3epByap ByAeT NOAOXKKEH, HO
He B30pBeTCA.
B cembe Tpoe geTeit: 2 manbymMKa 1 AeBoYKa. JeTn UrpatoT Ha KyxHe. BepoAaTHOCTb TOro, YTo ManbuynKu
pa3obbioT nocyay cooTBeTcTBeHHO pasHa 0,7 1 0,8, a ana aesoykn — 0,4, HaliTM BEPOATHOCTb TOTO, YTO
nocyaa byaet pasbuta.
Cawa nonagaeT B MULLIEHb NPU OAHOM BbICTpese ¢ BepoaTHocTbio 0,8, Malua — ¢ BepoaTHocTbto 0,7, a Mawa —
¢ BeposTHocTbto 0,75. Cawa BbicTpenun 2 pasa, Mawa — 3 pasa, Mawa — 1 pas, nocne yero B MuleHn 66110
0b6Hapy»KeHo ogHO oTBepcTMe. KakoBa BEPOATHOCTL TOTO, YTO B MULLEHb Nonana Mawa?

Pa3pelB CBSI3M NPOMCXOAUT B OJHOM U3 3BEHbEB TenedoHHOro kabdens. MoHTEp
MOCTIeIOBATEIbHO MPOBEPSIET 3BEHbs, OOHApyX HBask MeCTO pa3pbeiBa. COCTaBUTH pAL



pacnpeaciicCHud 4Yuciia OGCHeﬂOBaHHBIX 3BCHBCB, C€CJIM BCPOATHOCTL pa3pbiBa IS KaKAOTO
3BE€Ha IIOCTOSIHHA W paBHa P.

3ajgad psa  pacnpesiesieHus] JUCKPETHOM CIy4allHOW BEJIMYMHBI  X.
X1 2 3 4 5 6
p (0,03|015|0,20 0,35 |0,15 |?

[TocTpouth MHOrOYroibHUK pacnpenenenus. Onpenenutb QYHKIHUIO pacHpelesieHus u

.. m
noctpouth €€ rpaduk. BpluMCINTE MaTemMaTHuYecKOe OXHAAHUE X,
D[X]
3

JTUCTICPCUIO

o
CpCAHCC KBaAPaTUUICCKOC OTKJIOHCHUC U BCPOATHOCTDH

P(m, —o, <X <m, +0,).

3amana QYHKOUS paclpeicsieHus] CIIyJaiHOW BETWYMHBI X
0, X <3,

F(x) = %(—x3 +12x? —45x+54), 3<x<5,

1, X>b.

Haiitu mutotHOCTE pactpenencaus. [locTpouTh rpaguku GyHKIIMH U TIIOTHOCTH

pacripenienieHusi. BbluMcanTh MaTeMaTHUECKOE OKUAAHUE, TUCIIEPCHIO U BEPOSITHOCTh
P(X €(0,4)).
B Tabauie npuBeéH 3aKOH pacnpeieeHus BEpOsITHOCTEH CUCTEMbI CllydaiiHbIX BelnH4yuH (X, V)
X
vy -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
2 2
Haiitu: kooQpuiment «a»; MaTeMaTH4eCKUE  OXKUAAHUS Mo My JUCIIEPCUHN ¥’ Gy;

KOA(QQUIHUEHT KOppensuuu

I”xy




NPUJIOXEHMUE 2
OueHouyHbIE CpeCTBA AJIA POBeIeHHsI IPOMEKYTOYHOI aTTeCTaAlNU

a) Ilnanupyemble pe3yJbTaThbl 00y4eHHMs U OLCHOYHBIE CPeICTBA AJIsl IPOBEACHHUS POMeKYTOYHOM
aTTecTanuu:
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OIIK-4

— TF'OTOBHOCTDb COYETATDb TCOPHUIO U IPAKTUKY JJISl PCIICHUS MHIKCHCPHBIX 3a1a4

3HaTh

- OCHOBHBIE MOJIO-
KEHUSI TEOPUH TIpe-
JIETIOB U HETIPephIB-
HBIX (YHKIIWH,
rpad¥uKu OCHOBHBIX
3IeMEHTapHBIX
(GYHKIMH 1 uX
CBOMCTBA, OCHOBEI
YHCIIEHHOTO
peleHus
TPaHCLEHCHTHBIX
YpaBHEHUH,

- OCHOBHBIE Teope-
MbI U hepeHIu-
QIBHOTO U MHTE-
TPaILHOT'O UCYHC-
TIeHust PYHKIUHA O1-
HOHM U HECKOJIBKHX
HEPEMEHHBIX,
METO/IBI

nmud dhepeHranbHO
T'O HCUUCIICHUS
UCCIIeTIOBAHUS
(byHKIIU, OCHOBBI
YHCIIEHHBIX
METO/IOB
BBIYUCIICHHS
orpeieIeHHBIX
MHTETPaJIOB,

- OCHOBHBIE THITBI
OOBIKHOBEHHBIX
IuQQepeHInaNbHBI
X YPaBHEHUHU U
METOMBI HX
peleHus,

- OCHOBHBIC
TIOHSITHSI TEOPHH
BEPOSITHOCTEN U
MaTeMaTHYEeCKON
CTaTUCTHUKU

Teopernyeckne BONPOCHI JIs1 IK3aMEHA

1. @ynknusa. Crnocobsl 3amanus. O0macte onpeneneans. OCHOBHBIE
dIIeMEeHTapHbIe (PYHKIIUH, UX CBOHCTBA, rpaduKu.

2. Ilpenen dbyakmun B Touke. [lpenen ¢pyHKIM B 0ECKOHEYHOCTH.

OnHOCTOPOHHHE MPEAEIbI.

Beckoneyno manblie n OeCKOHEUHO OObIINE (PYHKIIUH, CBSI3b MEXKILY

HumH. CBolicTBa 0ECKOHEYHO MajblX (DYHKITUH.

Teopemsl 0 ipeaenax. PackpbiTue HeonpeaeIeHHOCTE.

3ameuaTenbHbIE IPEeNbl.

6. CpaBHeHHE OECKOHEYHO MaNbIX QYHKIMA. DKBUBAICHTHbIE OECKOHEYHO

Mauible ()YHKLMH 1 OCHOBHBIE TeopeMbl 0 HUX. [Ipumenenue k

BBIYUCIICHUIO IIPEETIOB.

HenpepsiBHOCTH QyHKIINH B TOUKe. TOYKH pa3pbiBa U UX

KJIAaCCU(UKAIHSL.

OcHOBHBIE TeOpEMbI 0 HenpepbIBHBIX GyHKIUAX. CBONCTBA (QyHKUIMI

HENpPEePBIBHBIX Ha OTpPE3Ke.

9. IlpomsBoaHas GYHKIUH, €€ TEOMETPHUECKHN 1 (PU3NIESCKUN CMBICI.

10. YpaBHeHUsI KacaTeJIbHON 1 HOpMaJIn K KpuBoi. JuddepeHunpyemoctsb
(YHKIIH B TOUYKE.

11. TTpon3BoiHas CyMMBI, pa3HOCTH, TPOU3BENEHHSI, YACTHOTO (DYHKIIHH.
[IponsBoaHast ca0xKHON M 0OpaTHON (YHKITHIA.

o

12. lnddepenurpoBanre HEABHBIX U apaMEeTPUUIECKU 3a1aHHBIX (QYHKLUI.

Jlorapudmuyeckoe auddepeHiupopanme.

13. TIpon3BoIHBIE BBHICIINX HOPSIKOB.

14. Tucddepennman pynkuuu. I'eomerpuueckuii cMpicn auddeperimana.
OCHOBHBIE TEOPEMEBI 0 TU(PepeHIInaax.

15. [Tpumenenne auddepeHimana K puOIKEHHBIM BEIYHCICHUSIM.

16. OcHOBHBIE TeOpeMbl An(PepeHInaIbHOro ncuncaeHus: Poss,
Jlarpana u Komm.

17. IIpaBuno Jlonurans.

18. Y crioBUS MOHOTOHHOCTH (DYHKITHI. DKCTPEMYMBI (PYHKITUH.
Heo0xonumoe 1 10CTaTOYHOE YCIOBUS SKCTpeMyMa (QYHKIHH.

19. HanGomnbIiee 1 HAaMMEHbBIIIEe 3HAYCHUS (PYHKINH Ha OTPE3Ke.

20. Bemykiocts rpaduka Gynkimn. Toukn neperuda. Heooxomumoe u
JIOCTAaTOYHOE YCJIOBHSI TOUYEK meperuoa.

21. AcumnToThl rpaduka QyHKIIH.

22,

OCHOBHBIX HHTETPAJIOB.

OCHOBHBIE ~ METOJBl ~ MHTETPUPOBAHMSL:

WHTETPUPOBAHNUE 110 YaCTSIM.

WHTerpupoBanne panMoOHATHHBIX (QYHKITHH.

WHTerpupoBanre TPUTOHOMETPUIECKUX (QYHKLIUH.

WHTerpupoBanue UpparuoHaTbHBIX (DYHKITHA.

23. 3aME€Ha  NEPEMEHHOU
24,
25.
26.
27.

CBOIiCcTBa.

IlepBooOpaznas. HeompenenenHslii HHTErpan u ero cBoicTBa. Tabmnwia

)54

OnpeneneHHblid WHTETpal Kak MpeAed WHTETPAIbHOM CyMMBI, €ro
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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.

®opmyna Heriotona — JleiiOnumna. OcHOBHBIE CBOMCTBA ONpeENEIEHHOTO
MHTETpaa.

Brranciaenue  ompeneneHHOTo  MHTErpayia  (3aMeHa  TIEPEeMEHHOM,
WHTETPUPOBAHUE MO YacTsAM). MHTerpupoBaHHE YETHBIX M HEUETHBIX
(GyHKUIUI B CAMMETPUYHBIX Mpeeiax.

HecoOcTBeHHBIC HHTETPAIEL.

I'eomerpuyeckre n GpU3NUIECKUE TPUIIOKEHHS ONPEACTICHHOTO HHTErpaa.
Obnacte ompenenennss @OHII. Ilpenen, nempepeBHOCT. CBoiicTBa
(YHKIIHIA, HETPEPHIBHBIX B OTPAaHUYEHHONW 3aMKHYTOH 00JIacTH.

YacTHple MNPOWU3BOAHBIE MEPBOTO MOPANKA, HX TIEOMETPHUYECKOE
HCTOJIKOBaHHE.

YacTHbIE TPON3BOAHBIE BBICIINX MOPSIKOB.

HuddeperunpyemMocTs U MONHBIN quddepeHnnan GyHKII.
[lpumenenne  monmHOro  AuddepeHnMAa K NPUOIMKEHHBIM
BhUUCIeHUsAM. [JuddepeHuans BEICHINX MOPSAKOB.

[IpousBoanas cinoxHo ¢yHkmd. [loaHAs TpOU3BOIHAS.
WuBapuantHOCTh popMbl oHOTO Auddepenuana.
Jduddepennupopanne HeSBHON QYHKIIH.

KacarenbHas INIOCKOCTh U HOPMAJIb K IOBEPXHOCTH.

OkcTpeMyM (QYHKIMH ABYX HepeMeHHbIX. HeoOxoanMoe u mocratounoe
YCIIOBHE 3KCTpEMyMa.

VYcnoBHEIH skcTpeMyM. Metoa MHOkHTenen Jlarpanxka.

HauOonbiee n HanMeHblIee 3HaUeHUsI (PYHKIMHU B 3aMKHYTOH 001acTH.
JBOIHOI MHTETpaJ: OCHOBHBIE IOHATHA U ONPEJEIEHUSI.
I'eomerpuyecknii u HU3NIECKUI CMBICIT JBOWHOTO HHTETpaJa.
OCHOBHBIE CBONMCTBA JIBOHOTO HHTErpaa.

Brruncnenne ABOHHOr0 MHTETpaia B IEKapTOBBIX KOOPAMHATAX.
Brruncienne ABOWHOTO HHTETpalia B MOJSPHBIX KOOPIUHATAX.
[IpunoxeHust ABOMHOIO UHTErpana.

TpoiiHOi UHTErpal: OCHOBHBIC MTOHSITHS, CBOMCTBA.

Brruncienne TpoitHOro uHTErpajga B JeKapTOBBIX KOOPIUHATAX.

3aMeHa TepeMEeHHbIX B TPOWHOM HHTerpajie. BrrumcieHue TpoitHOTO
MHTETrpasa B HWIMHAPUYECKUX U CPEepUIECKUX KOOpIMHATAX.
leomerpuyecknii u (QU3HYECKHH CMBICH, TPHIOKEHUS TPOHHOTO
WHTerpasa.

Juddepenunansaple  ypaBHEHHWs: OCHOBHBIE  IOHATHS.  3ajaud,
npUBOJAIIKE K TU(PepeHINAIBHBIM YPaBHEHHSM.

Teopema CYIIIECTBOBAHUS u €TMHCTBEHHOCTH pemieHus
I pepeHInATBEHOTO YPaBHEHHS.

VYpaBHEHNUS C pa3eNAIOIUMUCS TIEPEMEHHBIMMU.

OnHopoHbIe MU depeHnnanbHble ypaBHeHHs | IOpsiIKa.

JIunelinple ypaBHeHus. Y paBHeHUs bepHyin.

VYpaBHeHue B OJHBIX AuddepeHnmnanax.

Jduddepennmansapie ypaBHEHHUS BBICIIHX MOPSIKOB: OCHOBHBIE TIOHSTHSI.
YpaBHeHH, AOMYCKAIOIINE TTOHIKEHNE TIOPsIIKa.

Jluneiinple  mudQepeHUNANBEHBIE  YPaBHEHHS  BBICIIMX — MOPSAKOB.
Jluneiinple opHOponHble auddepeHInaIbHble ypaBHEHUS 2, N-TO
MOPSIIKOB.

Wnrterpuposanue JIOY ¢ noctosHHbBIME K03 UIIHEHTaMU.

Jluneitnbie HeomHopoausie J1Y. Ctpykrypa obmiero pemenus JIHJTY.
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65. MeTtoz Bapuanyy MpOU3BOJIBHBIX TOCTOSIHHBIX.
66. Unrerpuposanue JIHY ¢ mocTossHEHBIMH KOd(h(PUITMEHTaMH W IPaBOi
YaCThIO CIIEUAIIBHOTO BHJIA.
67. Cucremsl nuddepenumanbabix ypaBHeHnH. Teopema cymecTBOBaHUS U
€MHCTBEHHOCTH pelIeHus. MeToa HCKIIOYeHHMs M pelleHus
HOPMAJIBHBIX CUCTEM AU(PepeHITNATbHBIX YPaBHEHHN.
68. UncieHHble METOABl PEUICHUS aireOpamyecKux W TPaHCIEHACHTHBIX
YPaBHEHUI.
69. UuncneHHbIe METOABI PEIICHNS OIPEAEIIEHHOTO HHTETPaIa.
70. DneMeHThl KOMOMHATOPHKH: IEPECTAHOBKH, Pa3MEILEHHs, COUECTaHMUS.
71. OCHOBHbBIE TIOHSATHS TEOPHHM BEPOSTHOCTEH: HCHBITaHHE, COOBITHE,
BEPOSATHOCTH COOBITHSI.
72. JleticTBus Hax COOBITUAMU. ANTeOpa COOBITHH.
73. TeopeMsl CIIOKEHUS U YMHOKEHUS BEPOSATHOCTEM.
74. ®opmyna noiaHou BepositHocTu. PopMmyiia beiieca.
75. IlocnenoBarenbHOCTh HE3aBUCUMBIX UcHBITaHUN. DopMyna bepHymu.
76. Ciyd4aifHble BETUYHHBI, UX BU]IBI.
77. Psan pacnpenenenus. @yHKUUs pacupenencHus, ee ceoictea. [limoTHocTh
pacrpeneneHus, CBOICTBa.
78. UucnoBele XapaKTEpUCTHKH CIydalHbIX BEJIWYMH: MaT€MaTH4EeCKOE
OKHJaHHe, TUCIIEPCHs, CpeAHEe KBaIpaTHIeCKOe OTKIIOHEHHE.
79. HopmanbHbI{ 3aKOH pacipeeeH s CIIy4ailHON BEJIUYHHBI.
80. Cucremsl cioy4allHBIX BEIMYMH. 3aKOH pacrmpeneseHus. Yuciosble
XapaKTePUCTUKA  CUCTEMbI  CIy4YailHBIX  BEIWYMH. 3aBHCHMOCTH
CITyYailHBIX BEJIMYUH.
81. IlpenMer mMareMaTM4eCKOM CTATUCTHKHU. ['eHepanbHas COBOKYIHOCTb U
BbIOOpKa. Bapuanuonusiii pan. [loauron. ['mctorpamma. OMnupudeckast
(GyHKIUS pacrpeeieHus.
82. CraTucTHUYECKHE OLIEHKH IapaMeTpOB pacHpelesIeHUus] TEeHEpaIbHON
COBOKYITHOCTH.
83. Craructnueckas mnpoBepka rumnore3. Kputepuit cormacus. Kpurepuii
ITupcona.
84. KoppensaunoHHBIH aHaIW3. DMIUPUIECKUN KOA(PPHUIUEHT KOPPEISILUH.
Haxoxenue ypaBHEHHUS JMHEHHOM pErpeccud METOIOM HaWMEHBIINX
KBaJIpaToB.
YMeTh |- pemars 3amauu

o U3y4aeMbIM
TEOPETUYECKU
paszenam;

— obcyxnaTs
Croco0b1

3¢ PeKTUBHOTO
pereHus
nuddepeHInanbHbI
X YpPaBHEHHH U MX
CHCTEM;
OTIpeIeTISATh

3¢ peKTUBHOCTH
pelieHust  3ajavd,
MOJTY4E€HHOTO c

Ilpumepnoie npakmuueckue 3a0anus 014 IK3ameHa u 3auema:
1. Beraucnure npeaesnsr:

1+4x—x*

a) lim —— X Sxarsinx gy L V2x-1-+5
xo® X +3X” + 2X x>0 COS X —COS™ X >3 x_3
d 2 _
2. Haligurte 9y 1 QYHKUMIA: a) ) =M 6) X =ctg2t,
dx y = In(sin 2t)

3. Bermcnnts: a) 3/—+3+i, 6) (L—i)”.

4. HaiiTu HeonpeenéHHbli MHTETpa:

]

a) j sin 3x-cos 5xdx, 6)

1-cosx . ) I(2x+5)~exdx.
(x-sinx)?
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IIOMOILIBIO _ V20 ydx
YHMCIIEHHBIX 5. Beruncnauts onpeeneHHbIi HHTETpat I — .
METO/I0B; 2 Vx* +5
bacliosfasath 6. Beruncanuts onpeaescHHbIH HHTETpall j4x-arcsin xdx -
3¢ deKTHUBHBIE )
PESYALTATHI 7. Haittu 1iomans Gurypbl, OTpaHWYEHHOW JIMHUSMHU:
00paboTKu ’
SKcHepuMeHTanbHbl | X = 4, y2 =4X.
X  JaHHBIX  OT
HeAPPEKTUBHBIX 0 0o 0

j fdx + j dy j fax.

—J2ry R
9. Beruncnurts J' .f dxdy

——2— D:x<y<+y1-%*, x>0.
D X+ Y

10. HaiiTi 1 mocTpouTh 00JIACTh OTpeaesieHus] GyHKIUN
U=49-x"—y? +(x-y)°

11. Haiitn momHBIN xmcpq;epeHuHan ¢byHKUINY:
z=x3Iny—sin2xy.

12. HaliTh 4acTHbIE TNPOU3BOJHBIC IIEPBOTO MOPSIKA (YHKIIVH:
z =5x°y® +In(x+4y).

13. Hamucath ypaBHEHHUE KacaTeIbHOMN MJIOCKOCTH M HOPMAJIH K

MMOBEPXHOCTH Z = X2+ y2 B Touke (3, 4, 5).

14. ViccnenoBath Ha 3kcTpeMyM QyHKIm0 Z = X2 — 2XYy + 4y3
15. Pemmre 3anayy Komm: ycos® xdy = (y2 +1)dx, y(O) =0.

-1
8. 3MeHnTh MOpsIIOK UHTETPUPOBAHUS J‘ dy
-2

16. Haiiaute obmiee pemierne auddepeHnnansHoro ypasaenus Y +
y' = e?*.
17. Pemuth 0THOPOHYIO cucTeMy auddepeHaIbHbIX YPaBHEHHN:
x'=6x—y,
Y =x+4y.

18. Ilpu nocraske c 3aBoxa Ha 6a3y 1000 paxnonpueMHHUKOB, Y 55 BBIIUIA U3
cTpost jammbl. HaliTh BEpOATHOCTH TOTO, YTO B3ATHIM HayJady NpPHUEMHUK
OyIeT UCIpaBHBIM.
19. [IaTHaALATE 3K3aMEHAIIMOHHBIX OUJIETOB COAEPIKAT 110 2 BOIpoca,
KOTOpBIE HE TIOBTOPSIOTCS, 9K3aMEHYIOIIMKCS 3HAET TOJIBKO 25 BOIIPOCOB.
HaiiTi BeposSITHOCTH TOTO, UTO 3K3aMeH OyJIeT CJIaH, €CITH JUIS 3TOTO
JIOCTaTOYHO OTBETUTH HA J[BA BOIIPOCA OJJHOTO OHIIeTa.
20. IlpuHrMaeM BepOSTHOCTH POXKICHUS MaJIbuMKa U A€BOYKH PABHBIMHU.
Haiit BeposiTHOCTB TOTr0, 4TO cpein 10 HOBOPOXKIEHHBIX 6 OKaXKyTCA
MaJIbUYUKaMHU.
21. JlaH 3aKOH pacupeieeHus JUCKPETHOH CIy4aiiHOH BeJTMYUHBL:

X: 110 120 130 140 150
p: 0.1 0.2 0.3 0.2 0.2
BBIYHUCIIUTD €€ MAaTEeMaTHUECKOe OXKUJAHUE, TUCIIEPCUIO U CPEHEe
KBaJpaTHUECKOE OTKJIIOHEHHE.
22. lana GyHKIMS pacrpeneNeHns HeIPEePhIBHON CIy4aiiHON BETUUMHBI X
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0 npu x<0
0,25x3(x+3) mpu O<=x<=1
1 npu x>1
F(X)= P
Haiiti mutotHOCTH pactpenenenus f(X), mocTpouts ee rpaduk, BepOSTHOCTH
o o)
noraaHus B 3ananubiid uaTepBai [0,5; 2], MX, DX, X,
24. 3anaHo pacripeesieHHe BEPOSITHOCTEH JUCKPETHOM ABYMEPHOH
CITy4ailHON BEJTUYUHBIL:
Y\ X 2 5 8
0,4 0,15 0,30 0,35
0,8 0,05 0,12 0,03
HaiiTu 3aKoHBI pacnpeaeneHus! COCTaBIISIFOIINX, KOAPPHUIUEHT KOPPesIun
25. Tlo BBIGOpKE TpH 3a1aHHOM ypoBHe 3Haunmoctd O = 0,05 nposeputs
no kpurepuio [lupcoHa rumorezy 0 HOpMaITbLHOM paclpe/eicHAN
TeHepaTbHON COBOKYITHOCTH. B cilydae mpuHSATHS TUTIOTE3EI 0 HOPMAITEHOM
pacrpeneneH HAlTH JOBEPUTEILHBIE HHTEPBANIBI JJIS1 MATEMAaTHIECKOTO
OKUJIaHUS a W CPEJHETO KBAJAPAaTHYECKOTO OTKIOHEHUS G TIPH YPOBHE
Hagexnoctn Y =1—a
X, 4 7 10 13 16 19
n, 6 11 14 22 20 13
26. V3 HOpMaIbHOU TeHepaIbHOW COBOKYITHOCTH M3BJICYCHA BHIOOpKA
o6rema N=15:
143, 121, 135, 132, 120, 116, 115, 143, 115, 120, 138,
133, 148, 133, 134.
Tpebyercs npu yposne 3naunmoctd & = 0,05 mposeputs HyseByI0O
runoresy H, :o? =0, =55, IPUHSB B KA4YECTBE KOHKYPHPYOLICH
. 2
runotessl: a) H, 1 o” #55,6) H, :06” >55 um H, :0° <55 B
2
3aBUCHUMOCTH OT ITOJIyYCHHOTO 3HAYCHUSI O .
Bnane |- npaktuueckumu | IIpumepnsie npuknaonvie 3a0auu u 3a0anus
Th HaBBIKAMHU 3agaya 1. 3aBUCUMOCTD IYTH OT BPEMEHH IIPH NPSIMOIHMHEHHOM JIBHYKEHUH
VICIIOJIb30BAHUS 1 4217 -3 i
MATEMATHICCKIX TOYKH 3a/1a€TCS ypaBHEHUEM S = § + —3,T0e S —NyThbBM, a
TOHATHH ¥ METONOB | __ pheng B ¢. BEIMHCINTE €€ CKOPOCT M YCKOPEHHE B MOMEHT BPEMEHH
(M3y4aeMbIx
t=4c.
pas3nenoB N
3ananne 2. CocTaBbTE AJITOPUTM PEIICHUS JTHHEHHOTO OTHOPOIHOTO
MaTeMaTHUKH) TpU
TG PepeHIINATLHOTO YPaBHEHHS C IIOCTOSIHHBIMU KOA(MQUIIMEHTAMH.
peleHnn
. | 3ananme 3. [loaroroBbre 0TBeTHI Ha Bompockl K /I3 Ne 8: Uto 3HaunT
MIPHUKJIATHBIX 33]1a4; .
OLIEHUTD T'eHepabHbIC TTapaMeTpsl 1o BeIOopke? ChopmynupyiiTe
- HaBBIKAMU .
6506 orpeJiesieHre TOYeUHOH orleHku. OnpeeniTe CMeIeHHbIe H HeCMEIICHHbIE,
00001IeHNS
B a¢exTrBHBIC 1 HeAPPEKTUBHBIE, COCTOATEILHBIE U HECOCTOSITENbHBIC
€3yJbTaTOB N
pesy OLIGHKHM TeHepalbHbIX apameTpoB. [IpommocTpupyiiTe onpeneneHus
CIICHUS
P ’ reoMEeTpHUYECKH. 3aIHIINTE pacueTHbIe (JOPMYIIBI IS CTPYIIUPOBAHHBIX U
pe3yabTaToOB —=
06paoTKH HECTPYMIHUPOBAHHBIX JIAHHBIX: BEIOOPOYHOTO cpeqHero X (yKakuTe ero

BEPOSITHOCTHBIN CMBICH); BEIOOpOUYHOU Aucnepcnun Dg. Kak oreHuTH
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CTaTUCTHYECKOIO | MATEMATUYECKOE OKUIAHME 10 BHIOOPOYHOM cpenneii? OLeHNTe JUCTIEPCUIO
SKCHEPUMEHTA,; IO MCIIPABICHHOM Aucnepcuy. Kakumu sBISIOTCS TOYEUHBIE OLEHKH
- cioco6aMu MaTeMaTUYECKOTO OKUIAHNS, IUCIIEPCHH M CPEIHETO KBAaJAPATHIHOTO
OLICHUBaHHUS OTKJIOHEHHUS: CMEIIEHHBIMH WU HET, YQPEKTUBHBIMU UITH
3HAYMMOCTH U He>()(PEKTHBHBIMH, COCTOSTEILHBIMHI WM HECOCTOSATENBHBIMU?
HPaKTUIECKON 3anaua 4. [ u3yveHus KOJIMYECTBEHHOTO Npu3Haka X W3 reHepaIbHOM
HPUTOIHOCTH COBOKYITHOCTH W3BJICUeHa BBIOOpKa X, -+, X, o6bema N, nMeromas
HoﬂyquHbIX
JIaHHOE CTAaTUCTHYECKOE PACpeEIEEHHE.
pe3yNIbTaTOB

1). IlocTpoiiTe MOJUTOH YacTOT.
2). [Toctpoiite SMIUpPUYECKYIO PYHKIUIO pacipeie/iCHuUsI.
3). IlocTpoiiTe THCTOrpaMMy OTHOCHUTEIBHBIX YacTOT.

4). Haitmure BeIOOpOUHOE cpenHee X , BBIOOpOuHYyIO aucrepcuo D,

BI)I60pO‘IHO€ CpeaHEEC KBAaIpaTUICCKOE OTKIIOHCHUE O ., UCIIPABJICHHYIO

JUCTIEPCUIO S " HCHPaBJICEHHOE cpeHee KBaApaTHIeCKOe OTKIIOHEHHE S .
5). Ilpu naHHOM YpOBHE 3HAYHMOCTH O IPOBEPHTE IO KPUTEPHUIO
[Mupcona runore3y 0 HOpMaIbHOM PacHpeieICHUN r'eHepaIbHON
COBOKYITHOCTH.
6). B cimyuae npuHATHS TUIOTE3bl 0 HOPMAJIBHOM Pacpe e IeHuU
HalUTe NOBEPHUTENIBHBIE HHTEPBAIIBI U1 MAaTEMATHYECKOTO OKUAAHAA a U
CPEJHEro KBaJipaTH4ecKoro OTKJIOHEHUs G IPpH JaHHOM YPOBHE

nagexnoctn Y =1— o . (Hpunsars o = 0,01).

X: 9 13 17 21 25

DY

1
n 5 10 19

23 25

IIK-1 - cnoco0HOCTH K aHAJN3Y U CUHTE3Y

3HaTH

- OCHOBHEIE
TTOHATHSI 1 METOIBI
MaTeMaTHYECKOTrO
aHaln3a: TCOPUH
npezieTioB U Herpe-
PBIBHBIX (DYHKIIHH,
muddepeHunans-
HOT'O U UHTErPajib-
HOT'O UCUHCIICHUS
(GYHKIMIA OTHOM 1
HECKOJIbKHX Iepe-
MEHHBIX, TEOPHH
OOBIKHOBEHHBIX
muddepeHunans-
HBIX YpPaBHEHUN U
cucteM auddepeH-
HAJTBHBIX YpaBHE-
1307070

- OCHOBHBIC
TIOHATHS U METOIBI
TEOpHUH
BEPOATHOCTEN U

1. ®opMyIHPOBKH OCHOBHBIX TeOpeM (CBOHCTB, MPU3HAKOB U3y4aeMbIX
MOHATHH, HEOOXOAMMBIE M JOCTATOUHBIE YCIIOBHSA) B U3y4aeMbIX pa3Jiesiax
Kypca.

2. MeTtoJipl pacKphITHS HEOTIPEICICHHOCTEH, BBIICHEHUS! HENPEPBIBHOCTH
(YHKUIMH OHOW IEpEMEHHOH.

3. ANropuTM NpHOIMKEHHOTO BBIYUCICHUS (PYHKIIMU C TOMOILBIO
JuddepeHnrana; HamuCaHus YpaBHEHUs KacaTelbHOW MPsSMOH (IIIOCKOCTH).
4. ANTOPUTM IOITHOTO MCCIE0BaHNS (DYHKIIHH.

5. MeTozp! BBISICHEHUS KJIACCOB MHTETPUPYEMBIX (DYHKLNH, 8 TAK:KE METObI
HETIOCPEACTBEHHOTO NHTETPUPOBAHUS 1 MHTETPUPOBAHUSI OCHOBHBIX KJIACCOB
byHKIUH.

6. CnocoObl BBISICHEHUS! CXOAMMOCTH HECOOCTBEHHBIX HHTEIPAJIOB.

7. O011yI0 cxeMy IOCTPOSHHUS KPaTHBIX MHTEIPAJIOB U CBEJCHHUS HX K
TTOBTOPHBIM.

8. CriocoOb! HaXOXKICHHS MOTPEITHOCTH B IPUOIMKEHHBIX BEIYUCIICHUIX
KOPHS YpaBHEHHS U OIPEAEICHHBIX HHTETPAJIOB.

9. OcHOBHBIE CITOCOOBI CTATUCTHYECKOHN MMPOBEPKHU TUIIOTE3, BBISCHEHUS
JIOBEPUTEJIbHBIX HHTEPBAJIOB AJIS IAPAMETPOB PACIIPECTICHHUS.

10. MeToap! MpoBepKH AOMYIIECHHUS OIIHMOOK MEPBOTO WK BTOPOTO pofa Mpu
MPOBEPKE CTATUCTUYECKUX TUIIOTES.
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CTaTUCTUYECKOTO
aHanm3a
pe3yIbTaToOB
JKCIEpPUMEHTA
YMeTh | - KOppEeKTHO Ilpumepnule npakmuuecKkue 3a0aHuA U 3a0a4u
BBIpaXaTh U 3apanne 1. CocTaBbTE AITOPUTM PEIICHHUS .. ... 3aJIa4H.
ApryMEHTHPOBAHHO 3aganue 2. Berunicnure npuOIMKeHHO Y = ‘r{/? npu X = 1,03.
000CHOBBIBATH ]
TIOJIOKEHUS 3amaua 3. Berurciure npenen no npasuiay Jlomurans lim w.
IPEIMETHON R
obmacty saanng u | 3ananue 4. Chopmynnpyiite HE06X0AMMOE YCIOBHE IKCTPEMyMa (ByHKIIUH
METOIOB MATEMATH- OJIHOU NEPEMEHHOM.
YECKOro aHanu3a 3apaua 5. Uccnenosars GyHKIMIO U IOCTPOUTH €€ TPAQUK: y =2 4 212 .
JUISL IOCTAHOBKHU M X“—4
pelleHus KOHKpeT- 3apaua 6. KakoB reoMeTpruecKuil CMBICI OMPEAEICHHOT0 UHTErpaia OT
HBIX IPUKIAJHBIX | JAHHOW (YHKIIMM B JAHHOM MHTEPBAJIC B ICKAPTOBOM cHCTEME KOOpIuHaT?
3amay 3aganue 7. YKaxuTe BEpHOE YTBEpKACHNE O (DYHKITUH JBYX TIEpEMEHHBIX:
a). TPaJNeHT NepIeHANKYISIPEH KacaTeIbHON TUIOCKOCTH;
0). rpaJleHT SIBISIETCSl IPOU3BOIHON IO HANIPABIICHHIO;
B). TPAJIMEHT SIBJISIETCS KacaTEeIbHOM K JIMHUHU YPOBHS;
T). TPQJAMEHT OIpeieNsieT HalpaBIeHHe MaKCUMAIIBHON CKOPOCTH
W3MEHEHUS PYHKIHH.
3ananue 8. Ykaxure JIOXXHOE yrBepxaenne o GyHKIUH ABYX
MePEeMEHHBIX:
a). HempepbIBHAs (QYHKIHS Beeraa AuddepeHupyema;
0). GhyHKIMsI, UMEIOIIast IIPeJieN B Touke M, MOXKeT OBITh pa3phiBHA B 3TOMH
TOUYKE;
B). y nuddepeHnmpyeMoii pyHKIINU CYIIeCTBYIOT YaCTHBIE IIPOU3BOTHBIE;
T'). U3 HENPEPHIBHOCTH YACTHBIX MMPOU3BOJIHBIX B TOUKE M clieayer
TG pepeHInpyeMocTh GYHKIIUH B 3TOH TOUKE.
3apaua 9. JIBymMs MeTOJaMu IPOBEJICHBI U3MEPEHUS OJHOM U TOH ke
¢duznueckoii BenuunHbI. [lonydeHsl cieayonme pe3yabTaThl:
a) B mepBoMm ciydae 145, 133, 143, 121, 135, 132, 133, 148, 133,
134;
0) Bo BTOpOM citydae 128, 120, 116, 115, 143, 115, 120, 138, 115,
120.
MOHO JTH CYHTaTh, 4TO 002 METO/[a 00ECIIEYHBAIOT OJMHAKOBYIO TOYHOCTh
M3MEPEHUI, €CIIN IIPHHATH YPOBEHb 3HAUUMOCTH & = 0,057
[IpeamosnaraeTcs, 4To pe3ysIbTaThl U3MEPEHUH pacipeaeseHbl HOPMaJIbHO U
BBIOOPKH HE3aBHCHUMBI.
Bnane |- maBbIkamMm mc-
. S — Ilpumepnule npakmuuecKkue 3a0aHus

YECKHU BEPHO, apry-
MEHTHPOBAHO U fC-
HO CTPOUTH YCTHYIO
Y TIMCbMEHHYIO
peYb Ha pyCCKOM
A3BIKE, TOTOBUTH U
peaakTHpOBaTh
TEXHUYECKUE

3ananmne 1. [Topasmeimuisiire:

1) BepHo 1, 4TO CyMMa, pa3HOCTh M IPOHU3BEJICHHUE JIBYX YETHBIX
¢byHKUuMil ecTh yeTHas QyHKIMA?

2) Kakoii, B cMbIciIe YeTHOCTH, OyAeT QPyHKIHS, paBHas IPOU3BEICHHUIO
(cymMe) OBYX HEUETHBIX (DYHKIHIA?

3) CymecTBYIOT 1 (PYHKIIUH, 0OpaTHBIE caMuM cebe (TIpU T0Ka3aTeNbCTBE
BCIIOMHHTE TIPEAJIOKEHUE O rpaduKax 0OpaTHBIX QYHKIIHUIT)?

4) MoxeT 1 9eTHast QYHKITISA OBITH CTPOTO MOHOTOHHOM?
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TEKCTBI C 3apganue 2. Cucrematuzupyiite 1 0600HMTE BCe KIIOUYEBBIE MTOHITHUS H
MaTeMaTHYECKOU MIPUEMBI PEIICHUS TUIIOBBIX 3a1a4 1o TeMe «IIponsBognas» u «IIpumenenue

CUMBOJINKOH HJIN
dopmynamu, myo-
JIUYHO TIPEJ/ICTaB-
JISITH COOCTBEHHbBIE
Y U3BECTHBIC HAYY-
HBIC PE3YJIbTATHI,
BECTH JTUCKYCCHU;
- HaBBIKAMU U
METOAUKAMU
0000111eHHS
pe3ynbTaToOB
pelieHus,
JKCIICPUMEHTAIBHO
H NeATCIbHOCTH

MPOM3BOAHON MPH HcchenoBaHnu (GpyHKIHi». Pe3ympTaT odopmute B B
TaOJINLBL.

3aganue 3. CHUMUTE BUICOPOIUK Ha TeMy «S] Haydy Bac pemars 3ajauu Mo
TeMe...». [IpuMepHbIil CIIUCOK TeM:

1) JleticTBus HaJl KOMIUIESKCHBIMU YHCIIAMH B pa3Hoii (hopMe.

2) Beruncnenue npeaenos GyHKIUU OAHON MEPEMEHHOM.

3) Pemenue 3a1a4 Ha MCCIIeJOBaHNE HETIPEPHIBHOCTH (DYHKIIUU U
XapaKTepPUCTHUKE TOUeK €€ pa3phiBa U T.1.

ITK-3 - roTOBHOCTH HCIT0JIb3

0BaTh (PU3MKO-MATEMATHUYECKHUI anmapar JJisl pelieHus 3a/1a4,

BO3HHKAIOIIINUX B X0/J€ HpO(beCCHOHaJIB]—[Oﬁ JACATCJIbHOCTH

3HaThL

- OCHOBHBIE T0JI0-
YKEHUS TEOPUH TIpe-
JIeJIOB U HENIPEPhIB-
HBIX ()YHKIIHH,

- OCHOBHEIE TEOpe-
MbI uddepeHnmn-
QJIBHOTO M HHTE-
TpaJBHOTO UCUHC-
neHust yHKIUHN 0J1-
HOW M HECKOJIBKHX
MEPEMEHHBIX,
METOBI

¢ hepeHInaTbHOT
0 UCUHUCIICHUS
WCCIIEIOBaHHUS
dhyHKIHH,

- OCHOBHBIE THUITBI
O0OBIKHOBEHHBIX
g depeHInaTbHbL
X YpaBHEHUH U
METOMBI X
peleHus,

- OCHOBHBIE
MOHATHSI TEOPUU
BEPOATHOCTEHN U
MaTEeMaTHYECKON
CTaTUCTUKU

Cwmotpu ¢aitn — «Criucok Borpocos k ITK-3-3»

VYMeTh

— TIPUMEHSTh
METO/TBI
mudpepeHnraTLHOT
0 HCYHCIICHHUS st
WCCJICIOBaHUS

Ilpumepnule npakmuueckue 3a0anus u 3a0auu

3ananue 1. ITokaxxuTte, 9To npeen | X=C0SX He MOKET OBITh BHIYHCIIEH
x> X+ C0S X

no npasuity Jlonurans. Haliaure 3TOT peaen ApyruM CocoOoM.
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O1eHOYHBIC CPeICTBa

¢byHKIMI OgHOH U
IBYX TIEPEMEHHBIX
(B ToM umciie Ha

_ 3,2 _
3anaua 2. K rpaduxy pyHkimu f(x)=3-%" 5 ero touke ¢ abcrmccoii o =1

MpoBeJieHa KacaTenbHas. HailTu turomas TpeyroiapHKa, 00pa3oBaHHOTO
KacaTeJIbHON M OTpe3KaMu, OTCEKaeMbBIMH €10 Ha OCSIX KOOpIUHAT.

3KCTPEMYM, .
TOBEICHHE ua | 33Aa4a 2. Haiiti eHTp Mace OQHOPOIHOrO Tela ( Y= 1) , OTPaHUYEHHOT0
rpaHuie  00naCTH | popepxmoctamu Y + 22 < X< 2.
3aJlaHus U T.11.); 3 3. Haii 6

agaya 3. Haiitu HanGomnbliee 1 HauMeHbIIee 3HaYCHUS PYHKIMN
— BBISBIIAITH, 2 . .
z =5x’ +8y—2x+1 B 3aMKHyTOH 00OnacTu [, orpaHMYEeHHON TUHUAMU
CTpPOUTh M pelaTh
MaTeMaTHIECKHE x=4, y*=4x,
MOZEIIH 3ananme 4. [lonymaiite, c MIOMOILBIO CPEACTB KAKOTO pa3jieia MAaTEMaTHKU
NPUKIIATHBIX 3a1a9; | MOKHO PEIIUTE CICAYIOIIYIO 3a4a4y.
- 00Cy®K1aTh «/1mst yOopku cHera Ha yImUIax TOpoja UCTIOIB3YIOTCS CHETOYOOpOUYHBIS
CHOCOObI MarmmHbl. OHU paboOTaIOT B TEUSHHE CBETIIOTO BPEMEHH CYTOK ¢ 6 10 18
3¢ dexTuBHOrO YaCOB ¢ MOCTOSHHOMN CKOPOCTHIO Yoopku cHera 400 (M%/4). Vi3meHenue
pemicHuA 3anag, o0beMa CHera, BBINAJIAI0IIero Ha YIIMIIBI TOPOoJia B TOPOJIC B TCUCHUE CYTOK,
pacrno3HaBaTh ds 2
3¢ heKTHBHBIC I 120r =5t S(t)
PE3YIBTATHI OT Mg)KHO ONHCaTh ypaBHEHHEM R ‘rne — o0beMm cHera (B
Hed(hDEKTHBHBIX M%), BbImaBInero 3a Bpems t (B wacax), 0 €7 < 24. B moment Bpemenu! = 0 na
yiunax ropoza jexut 1000 M cHera. YCTaHOBHTE COOTBETCTBUE MEXKILY
BpeMeHeM t 1 00beMOM CHera, JIeXKAIIEro Ha YIIUIax ropoja S(I) o
CocTaBbTe MaTEMAaTHYECKYIO MOZIEIIb 3TOH 3a/1a4X M PeLInTe eé.

Bnane |- HaBbikamu Ilpumepnwle npaxmuueckue 3a0anus u 3a0a4u

Tb IIOCTPOEHUSI U 3anaua 1. [lyis permeHust 3a1a9u CACIANTe CXeMaTHISCKUN YepTexX U
peureHus nmosryduTe (PyHKIIMOHATBHYIO 3aBHCUMOCTH I10 YKa3aHHUIO K 3ajave. Haiinnure
MaTeMaTHYECKUX o0nacTp omnpeneneHus 3Toi (yHKIMH IO CMBICTY 3a1a4n. Berauciure
Mojenei 3HAYEHUS STOH QYHKIMH NPU TPEX Pa3IMYHbIX 3HAUCHHSX apTyMEHTa.
MpUKIaaHBIX 331a4; | Mccnenylite Gynkimio Ha Hanbombllee 1 HauMeHbIlee 3HaueHus. OTBEThTE
- crmocobamu Ha BOIIPOC 33J]a4H.

OLIEHWBaHUS «CeueHne TOHHENSI UMeeT (GOopMY MPSMOYTOIBHUKA, 3aBEPIICHHOTO
3HaYUMOCTH U nonykpyrom. [lepumerp ceuenns 18 m. [Ipu kakom paanyce mosykpyra
MPaKTHYECKOM TUIOIA/b CeueHUs OyIeT HaubobIICeH 7>

HPHUTOTHOCTH OG6o3HaYbTe pajHyc TOMyKpyra Yepe3 | BLIpasuTe MWomans © cedeHus
MOJTy4YeHHBIX Z

pe3§]J'IBTaTOB KaK pyHKumo ot I : $=35(r) .

3agaya 2. Ha xakoii BeIcOTE I' Ha/I IEHTPOM KpPYTJIIOro CTOJIa pajnyca a
CJIeTyeT OMECTUTH JIaMITy, YTOOBI OCBEIIEHHOCTh Kpas CcToja Oblia
HaunOombmeit? (CaMoCcTOsATENbHO TPOaHAIM3UPOBATEH CPEACTBA (3HAHUS,
METO/BI) KaKOro pa3Jiesia MaTeMaTUKU TTOTPeOyIOTCS A1l PeLICHUs TaHHON
3a/1a4n).

3agaua 3. Io BrIGOpKe 06bemMa M= 35 naiinen cpenHuil Bec Xx=130

I/I3)1€.]'II/II\/'I, H3TOTOBJICHHBIX Ha IICPBOM CTAHKE; 11O BI)I60pKe o0BeMa m =40

y =180

r PI3)1€HI/II>'I, H3TrOTOBJICHHBIX HA BTOPOM

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

HailJIeH cpeJIHUI Bec

CTaHKC€. FeHepaﬂbHBIe AUCTICPCUUN U3BCCTHDI:

TpeGyeTcs pH YpOBHE 3HAYNMOCTH & 001

Hy :M(X)=M(Y)

MIPOBEPHUTH HYJEBYIO TUTIOTE3Y

IIpY KOHKYPUPYIOLIEH TUIOTE3e
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2) H, :M(X)=M(Y)
6) H, :M(X)>M(Y)

0) Ilopsaok mpoBeaeHUsI MPOMEKYTOUYHON ATTECTAUM, IOKA3aTeJIN U KPUTEPHH OLleHUBAHUS:

[TpomexxyTouHasi arTecTaius Mo JUCHUIUIMHE «MaTeMaThka» BKIOYAaeT TEOPETHUECKUE BOIPOCHI,
MO3BOJISIIONINAE OIICHUTh YPOBEHb YCBOCHHS OOYYAIONIMMHUCS 3HAHUH, W TMPAKTHUYECKUE 3aJIaHus,
BBISIBJISIFOLIME CTETIEHb CHOPMUPOBAHHOCTH YMEHUH U BIIaJICHUH, POBOAUTCS B hopme dKk3ameHa (1 u
2 cemecTpbl) U B popme 3auera (3 cemecTp).

DK3aMeH 1o JAHHOM JMCILIUIIINHE IMPOBOAUTCA B YCTHOﬁ (bopMe 110 5K3aMCHAIIMOHHBIM 6I/IJ'IeTaM,
KaXXJbIM U3 KOTOPBIX BKIIHOYACT 2 TCOPCTUYCCKHX BOIIPOCA 1 IBA IMPAKTUUCCKUX 3aJaHUs].

Iloxa3zatenu u KPUTECPHUHA OLCHUBAHUS IK3aM€EHaA:

— Ha OIICHKY «OTJIMYHO» — OOYyYalolUICs JEMOHCTPUPYET BBICOKUN YpPOBEHb C(OPMHUPOBAHHOCTU
KOMITIETEeHIINH, BCECTOPOHHEE, CHCTEMAaTHYECKOE U IITy0OOKOe 3HaHWE y4eOHOro MaTtepuaia, CBOOOTHO
BBIITOJHACT IMPAKTUYCCKUC 3aaHUA, CB06OZ[HO OINCPpHUPYET 3HAHUAMU, YMCHUAMH, IIPUMCHACT UX B
CUTyalusax MOBBIIIEHHON CIIOKHOCTHU.

— Ha OLEHKY «XOpOIIo» — OOyYarolUiCs JAEMOHCTPUPYET CPEIHUN ypOBEHb C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMI: OCHOBHBIE 3HaHMS, YMEHHUS OCBOEHBI, HO JOIYCKAIOTCS HE3HAUWTEIbHbIE OLINOKH,
HETOYHOCTH, 3aTPYAHEHHUS IIPU aHATUTUUYECKUX ONEPALUAX, IEPEHOCE 3HAHUN U YMEHHUI Ha HOBBIE,
HECTaHJAPTHHIE CUTYAIUH.

— Ha OIEHKY «YHOBJIETBOPUTEIbHO» — OOYyYaroOIIMiiCs IE€MOHCTPUPYET IOPOTrOBbIl YPOBEHBb
Cc(OPMHPOBAHHOCTH KOMIIETEHIIMHA: B XOJ€ KOHTPOJBHBIX MEPONPUATHI JOMYCKAIOTCS OLIMOKH,
NPOSIBIISIETCS. OTCYTCTBHE OT/AEIbHBIX 3HAHWHA, YMEHUH, HABBIKOB, OOYYarOIIMICS HCIBITHIBAET
3HAYUTEIIBHBIE 3aTPYAHECHUS IIPU ONIEPUPOBAHUU 3HAHUSMU U YMEHUSAMHU IIPU UX IIEPEHOCE HAa HOBbIE
CUTYaLUH.

— Ha OIICHKY «HEeYJAOBJIETBOPUTEJIbHO»— OOY4YaIOLIHiica JeMOHCTpUpYeT 3HaHUS He Ooinee 20%
TEOPETUYECKOT0  MaTepuaia, JIOIMyCKaeT CYIIECTBEHHbIE OMIMOKM, HE MOXET I[OoKa3aTh
MHTEJUIEKTYaJIbHbIE HABBIKH PELICHMSI IIPOCTHIX 337a4 WM HE MOYKET IIOKa3aTh 3HAHUS J1aXKe Ha YPOBHE
BOCIPOU3BE/IEHUS U O0BSICHEHUS HH(OPMALINH.

Ilokazamenu u Kpumepuu ouenuearnus sauema:



- JUTs ¢IaYM 3a4yeTa oOyuaromuiics mokassiBaeT copmupoBanHocTh kommerennuii OITK-1, T1IK-1 u
I1K-3 no pa3aenam 3-ro cemecTpa, T.€. IOKa3bIBa€T COOTBETCTBYIOLINE 3HAHUS (110 KpaliHEN Mepe, Ha
YPOBHE BOCIIPOM3BEJCHUSA M OOBSCHEHUsS HH(DOpPMAIMHM) M WHTEIUICKTYyaJbHbIE HABBIKM PEIICHHS
MPEUIOKEHHBIX B TabuIe 1.7a) 3a1a4;

- 3a4eT He ¢/IaH, eCIIA Pe3yIbTaT 00y4eHHUs HE TOCTUTHYT, 00YJArOIIUNCS HE MOXKET TTOKa3aTh 3HAHHS
Ha YpOBHE BOCIIPOU3BEACHUS U OOBICHEHUS WH(POPMAIUU, HE MOXKET MOKA3aTh WHTEUICKTYyalIbHBIC
HABBIKU PELICHHS IPOCTHIX 3a]ad.



