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JIuer aktyaau3zanuu padodeii nporpaMmsl

PaGouast mporpamMma nepecMoTpeHa, 00Cy keHa U 0100peHa 11 peanuzaruu B 2024 - 2025
yueOHOM rofy Ha 3acenanuu kadeapsl [lpuknaaHoit MaTeMaTuku U HHPOPMATUKH

IIporokomor 20 . Ne

3aB. xadenpoit I0.A. U3Bekos

PaGouas mporpamma nepecMoTpeHa, 0ocyxkaeHa u ogoopena s peanuszanuu B 2025 - 2026
y4eOHOM roJly Ha 3aceqaHuu Kapeapsl [IpukiaaHON MaTeMAaTHKH U WH()OPMATHKH

[Iporokom ot 20 . Ne

3aB. kadenpoii I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, o0CcyxaeHa u ogodpena st peanmmsarmu B 2026 - 2027
y4eOHOM ToIy Ha 3acenaHuu kadeapsl [IpUKIaaHON MaTeMaTHKU U HHOOPMATUKH

[Ipotokomor 20 . Ne

3aB. kadeapoii 10.A. U3Bexos

Pabouas mporpamma niepecMoTpeHa, 00CyxeHa u ogoopena it peaymsanuu B 2027 - 2028
y4eOHOM rojy Ha 3acenaHuu kadeapel [IpukinagaHoit MaTeMaTUKU U UHOOPMATHKH

[Ipotokom ot 20 . Ne
3aB. kadeapoii 10.A. N3BekoB




1 Ilesiu ocBOEHMS ANCUMILIMHBI (MOIYJIsT)

[lenbt0 OCBOGHHWST ITUCHUIUIMHBI «MareMaTHKay SBISICTCS BOCIHUTAHUE IOCTATOYHO
BBICOKOH  MaTeMaTH4eCKOW  KyJIbTYpbl; TMPUBUTHE HABBIKOB COBPEMEHHBIX  BHUJIOB
MaTeMaTHYECKOTO MBIIUICHHUS; IPUBUTHE HABBIKOB UCTIOIB30BAHUS MATEMAaTHUECKUX METOOB U
OCHOB MaT€MaTHYECKOTO MOJCITUPOBAHUS B IPAKTUIECKOHN AEATEITHHOCTH.

Bocnuranue y CTyIeHTOB MaTeMaTH4eCKOH KyJbTYyphl BKJIIOYaeT B ceOs SICHOE
MOHMMaHHE HEOOXOIMMOCTH MaTEMaTUYECKON COCTABIISAIONICH B 00IIeH OArOTOBKY OakaaBpa,
BBIPAOOTKY TPEJCTABICHUNA POJIM U MECTE MAaTEMaTHKH B COBPEMCHHON NMBHUJIM3AIMA U B
MHUPOBOH KYJIbTYpE, YMEHHUE JIOTUYECKU MBICIIUTh, ONIEPUPOBATH C a0CTPAKTHBIMU OOBEKTAMU H
OBITh KOPPEKTHBIM B YMOTPEOJICHNH MAaTEeMaTHYECKUX MOHATHUH W CHMBOJIOB JUISI BBIPAXKCHUS
KOJIMYECTBEHHBIX M KA4eCTBEHHBIX OTHOIICHHWH. Maremarndeckoe oOpazoBaHue OakalaBpOB
JIOJDKHO OBITh IIUPOKUM, OOIIKM, TO €CTh JOCTATOYHO (yHJAMEHTAIBHBIM.

Hacrosmas nporpamMmma no MareMaTiKe OTpa)xaeT HOBbIE TPEOOBAHMUS, TPEIBSIBIIIEMBIC K
MaTeMaTHYEeCKOMY OOpa30BaHUIO COBpEeMEHHbIX OakanaBpoB. Ee xapakrepusyeT mpukiamHas
HAMpaBJICHHOCTh M OPHUEHTAalMs Ha OOy4YeHHE CTYACHTOB HCIOJIb30BAHUIO MATEMAaTHYECKHUX
METOJIOB IIPH PEIICHUH MPUKJIIAIHBIX 33/1a4.

OOmmii Kypc MaTeMaTHUKU SABISETCS (YHIAMEHTOM MAaTeMaTHYecKoro oOpa3oBaHHUs
OakasnaBpa.

2 MecTo IUCHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/ibHO POorpaMmMsbl

Huctunnmaa MaremaTika BXOIUT B O0s3aTENBHYI0 YacTh Y4eOHOTO TIUIaHa
00pa30BaTeNbHOM IPOrpaMMBI.

Jnst  u3ydeHuss  TUCHUIUIMHBI ~ HEOOXOAUMBI  3HaHUs  (YMEHHs,  BIIAJICHUSA),
c(hOpMUPOBAHHBIE B PE3yIbTaTe U3YUEHUS TUCIUILTNH/ IPAKTUK:



JucnummHaa «MaTtemaTtnkay BXOJUT B 0a30ByH 4acTh Onoka 1 oOpa3zoBaTesbHOM
nporpamMmbl. Yuebnass aucuuruimHa b1.6.09. «Marematuka» sgBIseTCs IUCIUILIMHON
MaTEeMaTUYeCKOT0 U €CTECTBEHHOHAYYHOTO IIMKJIa 00pa30BaTeIbHOTO CTaHAapTa OakanaBpa.

W3ydyenne nuCHUIUIMHBI Oa3upyeTcsl Ha IIKOJBHBIX Kypcax MaTeMaTWKH: anreopa,
Hayajia MaTeMaTUYECKOT0 aHAJIN3a, TEOMETPHUS.

OcBoeHue JaHHON AUCIUIUIMHBI IPEIO0JIAaraeT, 4YTO B pe3yIbTaTe U3YUYEHUs LIKOJIbHOTO
Kypca MaTeMaTUKH O0ydaromuics uMeeT chopMUpoBaHHOE MPEACTABICHUE O MAaTEMAaTHKE KakK
YHUBEPCATBHOM SI3bIKE HAayKd, 00 MAESIX U METOAAaX MaTeMaTHKH, BIAJeeT MaTeMaTUYECKUMU
3HAHUSIMA U YMEHUSIMH, COOTBETCTBYIOUMHU DeneparbHOMY KOMIIOHEHTY TOCYJapCTBEHHOTO
cTaHaapTa obiiero oopa3oBaHus, UMEET Pa3BUTOE JIOTUYECKOE MBINUICHHE, TPOCTPAHCTBEHHOE
BoOOpakeHue, 00J1a/1aeT BHICOKUM YPOBHEM aJITOPUTMUYECKOUN KYJIbTYPBI.

3HaHus (YMEHHMs, BIaJIeHHs), OJTy4YECHHbIE IPU W3YUYEHUH JAHHON JAUCLUILIUHBI OyAyT
HEOOXOUMBI JIJIs1 U3YUEHUSI AUCIUILINH/TPAKTUK:

WNupopmarrka n nuHGOpMalMOHHbIE TEXHOIOTHH

HaueprarenbHas reoMeTpus U KOMIbIOTEpHAs Tpaduka

®dusuka

Xumus

OCHOBBI IEKTPOHUKHU

®du3uKa TBEpIOro Tea

ITpoekTHas 1eATENBHOCTD

ITonroroBka Kk caue ¥ caada rocyJapCTBEHHOT0 DK3aMEHa



3 Komnerenuun ody4yaromerocs, popMupyembie B pe3yJbTaTe 0CBOCHHS

AMCHUTIIHHBI (MOIYJISl) ¥ IVIAHUPYEMbIe Pe3yJIbTaThl 00y4eHHsI

B pesynbraTe ocBOeHMs TUCHMITIMHBI (MOAysl) «MaremaTHkay 00ydaroLuiics 10JKeH
00Janath caeayoIUMU KOMIIETEHIUSIMHU:

Kon nnaukatopa

I/IH,Z[I/IKaTOp JOCTHIXKCHHUA KOMIICTCHIINH

VYK-1 CnocobeH ocymecTBIsATh TOUCK, KPUTHUECKUI aHAIIN3 ¥ CUHTE3 HHPOPMALIUH, TPUMEHSTH

CUCTEMHDIN MOJIXO0I

JJIA peHICHU S ITIOCTABJICHHBIX 3aJ1a4

YK-1.1

AHaJ'II/I3I/IpyeT 3aavy, BbIACIIAA €C 0a30BbIC COCTaBJIAKOIIUEC, paCCMATPUBACT
U nOpcajiara€T BO3MOXXHBIC BapUaHThl PCUHICHUA IIOCTaBJICHHOM 3aJa4u,
OLCHUBAA NX JOCTOMHCTBA U HCJOCTATKH1

YK-1.2 Onpenensier, UHTEPIPETUPYET U PAHKHUPYET UH(DOPMALIHIO, TPEOYEMYIO JUIs
pelIeHusI TOCTaBJICHHOW 3a/1a4M; OCYIIECTBIISICT MOWCK WH(POPMAIMU TI0
Pa3IMYHBIM THIIaM 3alIPOCOB

YK-1.3 IIpu  oOpabotke wuHPOpManuu omIM4aeT GakThl OT  MHEHHH,

MHTEPIIpEeTaluid, OLEHOK, (POPMUPYET COOCTBEHHbIE MHEHHUS U CYKJIEHUS,

APryMCHTUPYCT CBOM BbIBOAbI M TOYKY 3pCHUSA

OIIK-1 Cnocoben

MNPUMCHATb €CTCCTBCHHOHAYYHBIC U OGLL[CI/IH)KeHepHLIG 3HaHHUuA, MCTOAbI

MAaTEMAaTUYCCKOTO aHalln3a U MOJACIIMPOBAHUA B HH)I(GHCpHOﬁ JCATCIIbHOCTH, CBS3aHHOM C

IMPOCKTUPOBAHHUEM

U KOHCTPYHPOBAaHHEM, TEXHOJIOTUSIMH MPOU3BOJICTBA MNPUOOPOB H

KOMIIJICKCOB IIIMPOKOI'O HA3HAYCHUA

OIlK-1.1 [IpumeHser 3HAaHMS MaTeMaTUKH B HWHXXCHEPHOW IIPaKTUKE IIpU
MOJEITMPOBAHUH

OIlK-1.2 IIpuMeHsieT 3HaHMSI €CTECTBEHHBIX HAYK B MH)KEHEPHOM MPAKTUKE

OIlK-1.3 ITpumensieT oOmenHXeHEePHbIC 3HAHMS, B MH)KCHEPHOU NCATSITbHOCTH




4. CTpykTypa, 00bEM U coepkaHue AUCHUILINHBI (MOLYJ151)
OO6mias Tpy10€MKOCTh JUCIUIUTHHBI cocTaBiisgeT 15 3aueTHpix equnun 540 akaa. 4acoB, B TOM YHUCIIE:
— KOHTaKTHas pabora — 281,1 akaz. yacos:
—ayautopHas — 270 akaj. 4acos;
—BHeayautopHas — 11,1 akaz. yacos;

— camocTosTenapHas padborta — 187,5 akan. yacos;
— B opMe npakTudeckoit moarorosku — 0 akay. gac;
— IMOJATOTOBKA K K3amMeHy — 71,4 akas. dac

dopma aTTeCTaluy - 3a4€ET C OLIEHKOM, 9K3aMEH, 3a4€T

AynutopHas 3 s
o KOHTaKTHas paboTa E 3 ®opma TeKyLiero
Pasnen/ Tema 5 (B akaz. 4acax) ) E, Bun KOHTPOJISI Kon
S & © | caMoCTOATEeNbHOM YCIEBAEMOCTH U
JHUCHUIIIINHBI 5] H < o KOMIICTCHIIU N
3 o & paboTHI IPOMEXXYTOYHOM
na6. | mpakr. | €3
Tlex. : | 2g aTTeCTAINH
3aH. 3aH. | O &
1. DnemeHTHl TUHEHHON anredpsl U
AQHAIUTHYECKOH TeOMETPUU
- U3y4YEeHUE
TEOPETHIECKOTO
Marepuara.
11 Martpurst u BB £1 HeHI:Ie - KOHCYJIbTUPOBAHUE,
OTIpeIeTTUTENN. - IpOBEpKa
)IeI‘;'IcIT[BI/Iﬂ HaJ, MaTpHUIaMH HHANBHAYATLHOT O BLIHI:)HHEHHZ OIK-1.1,
Brrancnenue onpeaé)nmenﬂ' 1 10 20 20 AOMAILHETO MHIABUIYAILHOTO OIIK-1.2,
’ 3a7aHusl, Y OIIK-1.3
OO6parHas MaTpHIa. rectrpoBamme | AOMALIHErO 3a1aHus,
MartpudHble ypaBHEHHS P - TECTHPOBAHHUE
JUISL CAMOKOHTPOJIS,
- HHTEPaKTHBHOE
TECTUPOBaHUE
Hroro no paszeny 10 20 20




AHaJIN3

2. BBezenne B MareMaTHYeCKHH

anue OOIT"

- U3y4eHHe
TEOPETHYECKOTO
MaTepuaa,
- TECTUpOBaHUE
2.1 MmuoxecTBo. DYHKIHUH. JUIsL CAMOKOHTPOJIS,
N - KOHCYJIbTUPOBAHUE,
TIpenen YHCIIOBOM - BBINIOJIHEHHUE OIIK-1.1,
- 3aIMTa BBITOJHCHUS
nocueaoBaTeNbHOCTH. [lpenen HWHJUBUIYaIbHOT O OIIK-1.2,
10 10 20 HH/IUBUAYaILHOTO
(hyHKIUU. Berunciienue JIOMAIITHETO OIIK-1.3,
JIOMAIIIHETO 3aJlaHus,
npenenoB.  HempepbsiBHOCTH 3ananus U3 Ne 3 VK-1.1
M - TECTUPOBaHHE
GbyHKIMN Beenenue B
MaTeMaTHYeCKU
aHaJN3: penen
(yHKIHU.
HemnpepsiBHOCTS"
Htoro mo paszeny 10 10 20
3. uddepennumanbHoe HCUUCTICHUE
(hyHKIMU OJJHOH MepeMeHHO#
- U3y4eHHe
TEOPETUYECKOTO
MaTepHaa,
- TECTHPOBAHUE,
3.1 Juddepenuupyemoctsb - BBITIIOJIHEHHE TECTHPOBAHHE,
OOIl. MIPAKTUYECKUX - ayAMTOpHAas OIK-1.1
IIpousBonHas ¢dyHKIHN. JIOMAITHUX KOHTpOJIbHAs paboTa .
10 8 16 . OIIK-1.2,
Juddepenuunan GpyHKIUU. 3a/1aHuH, AKP 2 OIK-1.3
TexHnka BBIUHCIICHHS - moarotoBka k  |"IuddepenuupoBanne '
MIPOU3BOJHOM. ayIUTOPHOU oOoI1"
KOHTPOJIBHON
pabore AKP 2
" Tuddeperunpon




U3yueHue

TEOPETUYECKOT0
MaTepHana,
- TECTUPOBAHUE TECTUPOBAHUE
3.2 OcHOBHBIE  TEOpEMbI BBIH(?HHGHI/IG’ a ,I[ﬁTO HaH,
T QepeHInaIEHOTO Y P OIlK-1.1,
S 8 10 MPAKTHICCKUX KOHTpOJIbHAs paboTa OIK-1.2
' . JIOMAIITHUX AKP 2 P
IIpunoxxennss mpou3BOIHON K " " VK-1.1
N — 3aJaHHH, Jluddepennupopanue
Y ’ - IOATOTOBKA K DOIT"
AKP 2
Juddepennupona
Hue OOIT"
Hroro no paszeny 18 8 26
Htoro 3a cemectp 38 38 66 320
4.  HuTerpanbHOEC  HCYUCIICHHE
(hYHKIMU OJIHOI TEepeMEHHOM
- U3y4eHHe
TEOPETHIECKOTO OIIK-1.1
4.1 [TepBooOpa3zHas. nfaTepMana - cobecenoBanue, OIK-1 2’
Heomnpenenennsiii nHTErpal. 7 8 10 - IPOBEpPKa s
MCTOEL?I/IHTCF i1 OBaHl/II;)[/ * BOIIOIHCHHC IlOMaIHI-II)CFO Ea}laHI/lﬂ OIIK-1.3,
PHp JIOMAIITHETO VK-1.1
3a1aHus
- U3y4CHHE
TEOPETUYECKOTO
MaTepHaa, DOBEDKA
~ BBITIOMHCHHC BLIHIE)JIHEHI/I;I
HHHBHyaIbHOT O HHIUBUIYaIEHOTO
4.2 OrnipeneneHHbIi HHTETpal. JIOMAIIHEr O ﬂOMaHIHeI‘}(I) sananms OIK-1.1
MeTtoapt BBIUKCIICHUS. 3aganus 13 4 o
HpI/IJ'IIOI)KCHHSI OIpeIeNIEHHOTO ! 8 10 "inCJICHCPII[HBIﬁ A3 4 OIK-1.2,
" .
WHTerpana WHTerpall ¥ ero OnpeneneHHbINH OIIK-1.3
S — HHTErpal U ero
9 n
- TECTUPOBaHUE Hf;izmsgfiﬂé
JUIS CAMOKOHTPOJIS, p
- HIHTEPaKTHBHOE

TECTUPOBaHUE




- U3y4eHHe

TEOPETHYECKOIO OIIK-1.1,
4.3 HecobcrBennsie P - MpoBepKa KOHCIEKTa OIlK-1.2,
4 4 6 MaTepHana,
HHTETpaIbl COCTABIICHIC JIEKIIUN OIIK-1.3,
VK-1.1
KOHCIEKTA JIEKIIUI
HWroro no pazaeny 18 20 26
5. Juddepennuansaoe u
HHTETPaIbHOE HCUHCIICHUE
(hyHKIMU HECKOJIBKUX MEPEMEHHBIX
- U3y4YeHHue
TEOPETHIECKOTO
Marepuaia,
- TECTUPOBaHUE,
- TECTHPOBAHUE,
- 3aIIuTa
- BBIIIOJTHEHHE
51 IlonsaTue ¢dyHKIIMK HUHIMBUAYalIbHOTO
WHIUBHIYAIBHOT O
HECKOIBKUX MEPEMECHHBIX. IOMALLIHETO JIOMAIIHETO 3aJaHus OIIK-1.1,
Ilpenen u HenmpepbIBHOCTH. Ua3s5 OIIK-1.2,
9 8 3,2 samanus U35 |,
Juddepenuupoanue "TTudpbepentars JuddepennmansHoe OIIK-1.3,
byHKIMN HECKOJIBKUX HOI; u Y MHTETPAIBHOE VK-1.1
HepeMeHHBIX. [IpuiIokeHns UcyHCcIeHne QyHKINU
HHTETpanbHOe
HECKOJIbKHX
HCUHCIIECHUE "
MepeMEHHBIX
(yHKIMN
HECKOJIBKUX
MepeMeHHbIX"
- U3y4YeHHUe
TEOPETHIECKOTO
Marepuaa,
- TECTUPOBAHUE - 3aIIUTa
5.2 TloustTe o0 KpaTHBIX p ’ -
- BBHIITOJTHEHHE WHIUBHIYJTBHOTO
HHTErpaiax. Borancnenne MHIVBHUIYAJIBHOT O | JOMAIIHETo 3aJlaHus
JIBOMHBIX u TPOUHBIX Y OIIK-1.1,
JIOMAIIIHETO na3s
HHTErpasios. 9 8 3 samanusg UJI3 5 | "duddepennpansaoe OIK-1.2,
IIpunoxenus KpaTHBIX " OIIK-1.3,
Juddepennuans U MHTETPAIbHOE
HMHTETPaoB. YK-1.1
o HOE U ncuucienne QyHKIUN
KpuBonuneiinsle naTerpans: 1
UHTETpanbHOE HECKOJIBKUX
1 2 poja. "
HCUHCIICHHUE NIepeMEHHBIX
(hyHKIMN
HECKOJIBKUX
HEepEeMEHHBIX"
HWroro no pazaeny 18 16 6,2




| 32,2 |

HWroro 3a cemectp 36 9K3aMeH
6. TuddepeHunanbupie ypaBHEHUs
- H3y4YeHHue
TEOPETUYECKOTO
Marepuaa,
6.1 OOBIKHOBEHHBIE - BBITIOJIHEHUE - TECTUpOBaHUE,
muddepeHInaTbHbIC HHUBUAYAIBHOT O - 3amura UJI3 6
YpaBHEHHUS [IEPBOTO MOPSIKA. 8 6 1 JIOMAIITHETO "OOBIKHOBEHHbIE OIIK-1.1,
VYpaBHeHus BBICIITHX samanusg UJI3 6 | nuddepennuanbubie OIlK-1.3
MOPSAKOB, JIOIy CKaroIue "OOBIKHOBEHHBIE | ypaBHEHHS IIEPBOTO
MTOHIDKEHUE MOPsIIKa mudhepeHnnaIbH nopsaka”
bIC YPaBHEHHS
TepBOro mopsaka",
- TECTHpOBaHHE
- U3y4eHHe
TEOPETHIECKOTO
Marepuana, TECTHPOBaHHE,
6.2 Jluneiinbie - TECTHPOBAHHE, - 3aIMTa
muddepeHInaIbHbIe - BBIITOJIHCHHE WHIUBHYJTBHOTO
ypaBHEHHS BBICIINX WHIUBHIYAJIBHOT O | JOMAIIHETro 3aJlaHus
MOPSIIKOB. 4 6 8 JIOMAIIIHETO a3 7 "JHAY
Cucremsl JTUHEHHBIX 3amanus U3 7 BBICIINX TOPSIIKOB C
JuddepeHuanbHbIX "JIHJTY BbICIIUX HOCTOSIHHBIMH
ypaBHEHUIH MOPSI/IKOB C ko3 urmenTamu.
TOCTOSTHHBIMH Cucremsr IY"
KO3 PHUIIUCHTAMH .
Cucremsr 1Y
HWroro no pazaeny 12 12 9
7. YucnoBble U (YHKIHOHAIBHBIC
psasl. Psnbl @ypee
u3y4yeHue
TEOPETHYECKOTO
Marepuaa,
7.1 Yucnossie pspl. - BBINIOJIHEHHUE TECTHPOBAHHUE, OIIK-1.1,
IlonsiTe cxoguMocTH psiza. 6 6 14 |uHOMBHIYaTIBHOT O - 3amuTa /13 8 OIIK-1.2,
TIpu3Haku CXOIUMOCTH JTOMAIITHETO "Psapr" YK-1.1
3amganus U3 8
"Psipr"
- TECTHpOBaHHE




- U3Yy4YCHHC

TEOPETUYECKOTO
7.2 OyHKINOHANBHBIC PAJIBL.
Marepuana,
Tlonsatne (yHKIIMOHAIBHOTO
413, OGIACTH CXOHMOCTH - BBITIOJIHEHHE - TECTHPOBaHUE,
pana, ) 8 15 |uHOMBHIYyadIBHOT O - 3amura M]3 8
CreneHHbie PSBL. " M
JIOMAITHETO Psinpr
IIpunoxenus CTETICHHBIX
- 3aganus M3 8
p "P;IIII)I"
- TECTHPOBaHHE
- U3yYCHUE
TEOPETHYIECKOTO
Marepuana,
- BBITIOJIHEHHE TECTHPOBaHHE,
OIIK-1.2,
7.3 Paaer Dypoe 10 15 |uHIUBMIYaIBHOT O - 3amura /13 8 OIMK-1.3
JIOMAITHEeTo "Psipr" '
3aganus U3 8
"PSIIH)I"
- TECTHPOBaHHE
Hroro no paszgeny 6 24 44
Hroro 3a cemecTp 18 36 53 3a4éT
8. Teopus QyHKIMI KOMIUIEKCHOTO
TIEPEMEHHOTO
U3ydeHHe
TEOPETHYIECKOTO
8.1 MHoxecTBO P
Marepuana, - 3aIUTa
KOMIUIEKCHBIX YHCEIL.
- BBINIOJIHEHHUE WH/IMBUIYaIbHOTO OIIK-1.1,
Dopmsl 3aMKCH
4 4 6 |uHAMBUIYyanbHOT O| MOMAIIHETO 33JaHusI OIIK-1.2,
KOMILIEKCHOTO YHCTa. "
JIOMAIITHETO W3 9 "KomiutekcHbie OIIK-1.3
Onepaunu HaJ "
3amganus U3 9 qyucia
KOMIUIEKCHBIMH YHCIIaMU "
Kommtekcurie
yrcna"
U3ydeHHE
8.2 IousTHE dyHKIMN TEOPETUIECKOTO
KOMIIJIEKCHOTO TTEPEMEHHOTO0. MaTepHaa,
Onementapubie Gynkimn KIT - BBITIOJIHEHHE OIlK-1.2,
TECTHPOBAHHE,
IIpenen, HEIPEPBIBHOCTH 4 6 10 |uHOMBHIYaTIBHOT O samta WJT3 OIlK-1.1,
OKII. JTOMAIITHETO YK-1.1
Juddepennpopanue u 3aganus M]3 9
nnTerpupoBanne OKII "KommekcHbie

gucma"




H3YyUCHUC

8.3 Psampl B KOMIUIEKCHOU TEOPETUYECKOTO
IUTOCKOCTH. Marepuana,
YucioBele PSABL. Psan - Beinondenue PI'P TeCTHDOBANME OIIK-1.1,
Teiinopa. Pan Jlopana. 4 6 4 3 "BrIsicHEHHE P ’ OIIK-1.2,
. - 3ammra U3
Knaccudukarus 0CO0BIX KOpPPEISIMOHHOM YK-1.1
TOYCK. 3aBUCHMOCTH
Beruer QpyHkImn HU3MEPUMBIX
IIPU3HAKOB"
HWroro no paszaeny 12 16 20
9. Teopus  BeposATHOCTEH
MaTeMaTHYeCcKasi CTATUCTHKA
9.1 DIEeMEHTHI
KOMOWHATOPHKH.
Pasmemenus. IlepecTaHoBkH.
CoueTanus
N Wzyuenue
CrnyvaiiHble COOBITHSI. LCODETHYCCKONO Becena o ocHOBHBIM
Anrebpa coObiTuii. TeopeMsr P TOHITHSM U OIIK-1.1,
MaTepuaia
CIIOKEHUS, YMHOXKEHHS 10 6 2 onpeaeNeHUsIM OIIK-1.2,
. BBIIIOJTHCHUE .
BEPOSTHOCTEH. 3armura JoMalrHen OIIK-1.3
JIOMAIITHETO
VYcnosHas BEPOSITHOCTb. paboThI
3a1aHus
TTonmHast BEpOSTHOCTb.
dopmyna Bbepnymnu,
TIPUOJTHIKESHUS ITyaccoHna,
Jlamnaca.
9.2 CiyuaiiHple BeTMYNHEL.
JIMCKpETHbIE U HENpEPHIBHBIC
CB. Ps acIpeieJIeHus
L pactper ’ Wzyuenne
GdyHKUMSA pacripeneneHus, Becena mo ocHOBHEIM
TEOPETUYECKOTO
IUIOTHOCTh  pAacIpeesICHHUS. MOHSATHUSM 1 OIIK-1.1,
MaTepuaia
Maremarnueckoe OXHIAHHE, 4 4 2,3 OTIpEICIICHUSIM OIIK-1.2,
BBITIOJTHEHHE .
IUCIEepCUsi, HayalbHbIE U 3amura JoMalHei OIIK-1.3
JIOMAIITHETO
LIEHTpAJIbHBIC MOMEHTEI. paboThI
3aJ1aHus

H3BecTHBIC pacpeeCHUS.
3aKkoHEI  OONBINMX  YHCEIL
Msuoromephsie CB.




9.3 I'enepanbHas

COBOKYITHOCTb U
CTraTHCTHYECKHUE

napaMeTpoB pacnpecICHUs.
Todeunbie wu HWHTCPBAJIBHBIC

BbIOOpKA.
OLICHKH

OLICHKH.
JloBepHUTEeNbHbIE  WHTEPBAIBI
TSI rapaMeTpoB
8 p p u3ydeHue
HOPMAaJILHOTO PacIpeeIeHHs.
TEOPETUYECKOTO
Tlonsarue 0 KPUTEPHIX
Marepuana, Becena mo 0CHOBHBIM
MPOBEPKU CTaTUCTHYECKHUX OIIK-1.1,
- BeinosiHenue PI'P MOHATUSIM U
TUIIOTES. Kpurnueckas " OIIK-1.2,
4 4 6 3 "BrisicHeHne oTIpeAeTICHISIM
o0nacTb, YPOBEHb N . OIIK-1.3,
KOppeJALMOHHON | 3ammra gJoMarHen
3HAYMMOCTH, MOITHOCTH VK-1.1
o 3aBUCHMOCTH paboTHI
KpUTEpUS. Kpurepnit
U3MEPUMBIX
cornacus [lupcona. "
MIPU3HAKOB
DyHKIHOHATbHAS
3aBHCUMOCTb W PETpecCHsl.
Kpussie pErpeccu .
Bri6opounslii  ko3ddurment
koppemsiuu.  OmpeneneHue
rapaMeTpoB JTUHEeHON
perpeccun METOJIOM
HaMMEHBIINX KBaJ[PaTOB
HWroro no pazneny 18 14 10,3
10. DiemeHTH  OIEPAIMOHHOTO
HCUUCIICHUS
Wzyuenne
Becena mo ocHoBHBIM
TEOPETUYECKOTO HOHSITHAM 1
10.1 DJIEMEHTHI MaTepuaia OIIK-1.1,
4 4 4 6 oTpeAeIeHUsIM
ONEPAIMOHHOT0 UCUUCIICHUS BBITIOJTHEHHE . OIlK-1.2
3amuTa JoMalrHen
JIOMAIITHETO
paboThI
3aJaHus
HWroro no pazaeny 4 4 6
Hroro 3a cemecTp 34 34 36,3 SK3aMeH
3a4eT C OLICHKOM
Uroro no gucruminae 126 144 | 187,5 & ’

OK3aMC€H, 3a4CT




5 O6pa3oBaTeiibHbIE TEXHOJIOTHH

1. TpaguunoHHble 0Opa3oBaTENbHbIE TEXHOJIOIMH, OPUEHTUPOBAHHBIE HA OpPTraHU3aLUIO
0o0pa3oBaTeNbHOTO TMpoIllecca W MNPEANOJATAoIIyI0 MPSIMYI0 TPaHCIALMIO 3HAHUA OT
Mperno/iaBaTelis kK 6akaiaBpy.

@®opmbl y4eOHBIX 3aHATHI C UCMIOIb30BAHUEM TPAJAUIIMOHHBIX TEXHOIOTHIA:

WndopmanvonHass Jiekuuss — MOCIHEAOBAaTEIbHOE W3JIOKEHHWE MaTepuaiga B
JUCLUIUIMHAPHOM JIOTHKE, OCYLIECTBISIEMOE INPEUMYIIECTBEHHO BepOaJbHBIMU CpEACTBaMU
(MOHOJIOT TpernoaaBaTesl).

[IpakTnueckoe 3aHsTHE, OCBAILICHHOE OCBOCHUIO KOHKPETHBIX YMEHHMM M HABBIKOB I10
IPEJIOKEHHOMY aIrOPUTMY.

2. TexHonoruu npob6IeMHOro oOydeHUs: — opraHu3anus 0o0pa3oBaTeILHOIO Mpolecca,
KOTOpasi IPEIoaraeT moCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTyalUH TSl CTAMYJIUPOBAHUS aKTUBHOW IMO3HABATEIBHON IeATEIHHOCTH OaKaIaBpoOB.

®opMbl y4eOHBIX 3aHATHUI C UCIIOJIB30BAHUEM TEXHOJIOTUHN MPOOIEMHOI0 00YUYEHUS:

[IpakTuyeckoe 3aHsATHE B (popMe NpakTUKymMa — OpraHuzanus ydeOHOH paloTsl,
HaIpaB-JICHHAas Ha PEIICHHE KOMIUIEKCHOW Y4eOHO-TI03HABAaTEIBHOM 3a/lauu, TPEOYIOIIeH OT
CTY/ICHTAa IPUMEHEHUS KaK HAy4YHO-TEOPETUYECKUX 3HAHUH, TaK U MPAKTUYECKUX HABBIKOB.

3. HTepakTHBHBIE TEXHOJIOTUN — OpraHMU3anus 00pa30BaTELHOTO IMpoIecca, KOTopas
IIPEII0JIaracT akTUBHOE Y HEJIMHEHMHOE B3aUMOJICHICTBUE BCEX YUACTHUKOB, TOCTHKEHUE HA dTOU
OCHOBE JINYHOCTHO 3HAYMMOT'0 JIJIsl HUX 00pa30BaTeNbHOr0 pe3yJibTaTa.

@opmbl yUeOHBIX 3aHATHH C UCHOIB30BAHUEM CIECIMATU3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTHIA:

Jlexust «0OpaTHOM CBA3M» — JIEKIUSA—TIPOBOKAIMS (M3JI0KEHUE MaTepualia ¢ 3apaHee
3aIJIaHUPOBAHHBIMU ommoOKamu), JIEKIMs-Oecena, JIEKIUA-TUCKYCCHS,
JeKIUs-TIpecc-KoH(epeHusl.

4.  HndpopManmoHHO-KOMMYHUKAIIMOHHBIE  OOpa3oBaTeibHbIE  TEXHOJOTHUM  —
opranu3zaiysi 00pa3oBaTeIbHOTO MPOIIecca, OCHOBAHHAS HA MPUMEHEHHH MPOTPAMMHBIX Cpell U
TEXHUUYECKUX CPEJICTB paboThI ¢ MHPOpMaLneH.

6 YueOHO-MeTOoAuYeCKOe 00ecTieueHne CaMOCTOATEIbHOI patoThI 00yYalomuxcsi
[IpencrasieHo B mpunoxxenuu 1.

7 OneHo4Hble cpeacrea IJid MpOBEACHUSA l'lpOMe)KYTO‘lHOﬁ arrecranmumn



[IpencraBneHsbl B MPUIIOKEHUH 2.

8 YueOHo-MeTONMYecKOe H HH(POPMALIMOHHOE 00ecneyeHre TUCIUIITHHBI (MOTYJIs1)
a) OcHoBHas TMTEpPaTypa:

1. [unaues B. C. Boicuias marematuka: yueOnuk / B.C. IllumaueB. — Mocksa:
NH®PA-M, 2019. — 479 c. — (Bsiciiee odpazoBanue). — Www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Texkcr: IIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/990716.—  Pexxum  jmoctyma:  Uii  aBTOPHS.
10JI30BATEINIEH.

2. Matemaruka: yue6. mocooue / FO.M. Jlanwunos, JI.H. XXypoenko, I'.A. Hukonora, H.B.
HukonoBa, C.H. HypueBa ; moxn pen. JL.LH. XKypb6enko, I''A. HukxonoBoii. — Mockaa:
NHOPA-M, 2019. — 496 c¢. — (Beicmiee oOpa3oBanue: bakamaBpuat). - ISBN
978-5-16-102130-9. - Texkcr: JIEKTPOHHBIN. - URL:

https://new.znanium.com/catalog/product/989799.
— PexxuM nocrtvna: g aBTopu3. II0JIb30BaTeIICH.

0) JlonoJiHUTE/IbHASA JIUTEPATypa:
1. Teopust BepOSITHOCTEH U MaTEMaTHYECKast CTAaTHCTHKA: Y yeOHOe mocooue /



buprokosa JL.I'., boopuk I'.U., MaTtsees B.I., - 2-¢ uzn. - Mocksa: HUL] UHD®PA-M, 2017. - 289 c. (Bricmiee oOpazoBanue:
bakxanaBpuar) ISBN 978-5-16-011793-5. - TexcrT: AIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/370899.— Pexxum gocTyna:ijist aBTOPH3. MOJIb30BaTENICH.

2. Matemaruka B mpuMmepax u 3agaa4ax: yue0. mocodue / O.M. [lertsapesa, JI.H. XKyp6enko, I'.A. Hukonosa, H.B.
Hukonora, C.H. HypueBa. — Mocksa: UH®PA-M, 2019. — 372 c. — (Bsicmee obpa3oBanue: bakamaspuar). - ISBN
978-5-16-102288-7. — Tekct: anekrponnsiid. — URL: https://new.znanium.com/catalog/product/989802.— Pexwum noctymna:
JUIS1 aBTOPU3. MOJIB30BATEIIEH.

3. Hauko, I1.E. Beicias maremaTrika B ynpakHeHHsX W 3amaudax. (B 2-x wactax) [Tekcr] / I1. E. [danko, A. T.
ITomos, T. 5. KoxxeBuukosa. - M.: Beicmias mikosa, 1986-2009. ISBN: 978-5-488-02201-0. - 6oee 1000 .

4. ®Ouxtenronbll, .M. OcHOBBI MaTeMaTHYECKOro aHaiu3a: yuyeOHuk: B 2 yactax / [.M. ®duxrtenronpu. — 10-e
u3l., crep. — Cankr-IlerepOypr: Jlans, [6. r.]. — Yacts 2 — 2019. — 464 c. — ISBN 978-5-8114-0191-8. — Tekcr:
AJIEKTPOHHBIHN // DnekTpoHHOo-0ubMoTeuHast cuctema «Jlauby : [cait]. — URL: https://e.lanbook.com/book/115730 (nata
obpamienus: 06.10.2019). — Pexxum gocTyma: a1 aBTOPHU3. MOJIb30BATEIICH.

5. lunayes B. C. 3anaunuk mo Beicuieii Mmaremaruke: yued. mocodue / B.C. Illunaues. — 10-e u3n., crepeotun. —
Mocksa: UTHOPA-M, 2020. — 304 c. — (Bsicmiee oopazoBanme). - ISBN 978-5-16-101831-6. — TekcT: 31eKTpOHHBIH. —
URL.: https://new.znanium.com/catalog/product/1042456

B) MeToanyeckue ykazaHus:



DNEeKTPOHHBIE PECYPCHI:

1. Akmanoga 3. C. Heomnpe/ieneHHbII HHTErpaj: OT TEOPHH K IPaKThKe [ DICKTPOHHBII pecypc]: yueOHOe ocodue /
3. C. AxkmanoBa ; MITY. - Maruuroropck: MI'TY, 2015. — 1 saekrpon. ont. muck (CD-ROM). — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true.
— Makpoo0bekt. — CBenenus noctynssl Takxke Ha CD-ROM.

2. AnanuTHyeckas reoMeTpust [DnekTpoHHbI pecypc]: npaktukyMm / T. I'. Kysuna, O. C. Anxgpocenko, T. B.
Mopo3zoBa, O. B. Ilerpoa; MITY. - Marauroropck, 2010. — 114 ¢ : wn, Tabm. — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/313.pdf&view=true. -
MakpooOBEKT.

3. AnucumoB A. JI. Marpunpl. Onpeaenuteny. CUCTeMbl TMHEHHBIX alreOpandeckux ypaBHEHHH [DIeKTpOHHbBIN
pecypc] yuebnoe mocodue / A. JI. Auncumos, T. A. Bougapenko, I'. A. Kamenesa ; MI'TVY. - Maraurtoropck: MI'TY, 2017.

1 JMEKTPOH. OIIT. JTICK (CD-ROM). - URL.:
https.//magtu.mformsystema ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139107/3361.pdf&view=true.
- Makpoo6nsexr. - ISBN 978-5-9967-1000-3.

4. bonpapenko T. A. HaTerpansHoe UcUKCIIeHne PYHKIIUNA OJHOW MEPEeMEHHON [ DIIEKTPOHHBIN pecypc] : yaeOHoe
nocobue / T. A. Bounapenko ; MI'TVY. - Marauroropck: MI'TY, 2017. - 1 snekrpon. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/3342.pdf&view=true.
- Makpoo6nsexT. - ISBN 978-5-59967-1001-0.

5. bynpiuea C. B. MaremaTuka: mpeneiasl W HENPEephIBHOCTh (YHKUIUMU OIHOM mnepemeHHOW. [IpakTukym
[DnekTpoHHbIii pecype]: yueoHoe nocobue / C. B. BynbrueBa; MI'TY. - MaFHI/ITOFOpCK' MI'TY, 2017. - 1 31€eKTpOH. OIT.
TICK (CD-ROM). URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338. pdf&show-dcatalogues/l/l138500/3338 pdf&view=true.
- Makpooonexr. - ISBN 978-5-59967-1002-7.

6. beikoBa M. B. [luddepennuansubie ypaBHEHUS [ DIEKTPOHHBIN pecypc] : yueOHoe



nocobue / M. B. BrikoBa, H. A. KBacosa, H. 1. Kumaiikuna. - Marautoropck: MI'TVY, 2012. - 1 anekrpos. ont. auck (CD-ROM).
- URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119343/1045.pdf&view=true. -
MakpooOBeKT.

7. UsocoBa JI. A. OcCHOBBI MaTeMaTHYECKOTO aHaldu3a [DIEKTpOHHBIM pecypc] @ ydeOHoe mocobume. Y. 1.
Huddepenumanproe ucuncinenue GyHkuu oganoi nepemenHou / JI. A. M3ocosa, JI. A. I'paueBa ; MI'TY. - MarauToropck :

MI'TY, 2015. - 1 AIIEKTPOH. OIIT. JICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123913/1400.pdf&view=true. -
MakpooOBEKT.

8. Koporenkas B. A. ®yHKIUM HECKOJBKUX MEPEMEHHBIX [DJICKTPOHHBIH pecypc] : yueOHoe mocodme / B. A.
Koporenkas, 0. A. U3sekoB ; MI'TY. - Maruuroropck : MI'TY, 2015. - 1 asnekrpon. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/1164.pdf&view=true. -
MakpooOBEKT.

9. Teopus BepoATHOCTEHl M MareMaTH4yecKass CTAaTUCTHUKA: O3JEKTPOHHOE ydeOHoe mocoOue U TMPaKTUKYM C
nabopaTopubiMu paboTamu [Dnexkrponnsiii pecype] / A. B. Hsocos, JI. A. UMszocosa, JI. A. I'paueBa, E. M. I'yruna. -
Maruauroropck : MITY, 2013. - 1 JJIEKTPOH. OIIT. JICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/931.pdf&view=true. -
MaxkpooOBEeKT.

r) [Iporpammuoe o6ecneuenue u Untepuer-pecypcebi:

IIporpammHuoe o6ecneyenune

Haumenosanue I10O Ne noroBopa Cpok neiicTBUS JTUIICH3UU
7Zip ¢B0001HO pacmpocrpausemoe 110 0ecCpOUHO

MS Of‘f_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

IIpodeccuonanabHble 6a3bl JAHHBIX M HH(POPMAIMOHHBIE CIPABOYHBbIE CHCTEMbI
| Hassauue xypca | CcChLIKa




— Poccuiickuit nanexkc Hay4dHoro rutupoanus (PYHIY)

IMouckosas cucrema Akanemust Google (Google Scholar)  |[URL: https://scholar.google.ru/

denepanbHOe TOCYIapCTBEHHOE OFOJKETHOE YUPEIKICHHE

«DenepabHbIit HUHCTHUTYT npombitennoi|URL: http://www1.fips.ru/
COOCTBEHHOCTI
Poccuiickas ['ocynapcrBennas 6ubnmoreka. Karanoru https://www.rsl.ru/ru/4readers/catalogues/

DnekTpoHHbIe pecypcbl Oubnmoreku MITY wum. T.H.

https://magtu.informsystema.ru/Marc.html?locale=ru
Hocosa

9 MaTepHaJIbHO-TeXHHYECKOE 00ecneYeHne TN CIUILINHBI (MOTYJIs)

MaTepI/IaJ'II)HO-TGXHI/I'-IeCKOG obecreucHue JUCHUIIIIMHBI BKJIIFOYACT:



MaTtepuraabHO-TEXHUUYECKOE 00ECIICUeHNE TUCIUIUINHBI BKIIIOUYAET:

VY4eOHble ayIUTOPUM AJIS MPOBEICHUS 3aHATUH JIEKLMOHHOro Tumna: IlepcoHanbHBbIHM
kommbpioTep (Wi HOyTOYK) ¢ maketom MS Office, ¢ Beixogom B MHTEpHET U ¢ JAOCTYNOM B
3JIEKTPOHHYIO UH(POPMALIMOHHO-00pa30BaTENbHY IO cpelly  yHHMBEpCHTETA. Jocka,
MyJIbTUMEAUMHBIA ~ IIPOEKTOpP, JKpaH. MynbTUMEAUIHBIE MPE3CHTAMM K  JICKIMM,
yueOHO-HarJIsJHbIE TOCOOus

Y4eOHble ayAMTOpUM [UIS MPOBEJIEHUS J1abOpaTOPHBIX (MPAKTUYECKUX) 3aHATHUH,
IPYNIOBBIX U WHIMBUAYAIBHBIX KOHCYJbTAlMH, TEKYILEro KOHTPOJIA M IPOMEXKYTOYHOH
arrectranuu: [lepcoHanbHbie KommbloTepsl ¢ naketom MS Office, ¢ Beixogom B MHTEpHET U ¢
JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYyI0 cpeay yHuBepcuTera. Kommiekc
1a00paTOPHBIX (IPAKTHUECKHUX) pabOT, TECTOBBIX 3a/laHUM I IPOBEIECHUS IPOMEKYTOUHOTO U
pyOEKHOTO KOHTPOJIS.

[lomemenuss 11st  camocTosITeNIbHOM  paboThl  oOyuaromuxcs:  IlepconanbHbie
xommstoTepsl ¢ maketom MS Office, ¢ Beixogom B MHTEpHET M C JAOCTYNIOM B 3JIEKTPOHHYIO
nH()OPMAITMOHHO-00Pa30BATENBHYIO CPEAY YHUBEPCHUTETA.

[Tomemenne Ui XpaHeHHsT M OPOPHIAKTHYECKOTO OOCIY)KUBaHUS  y4yeOHOTro
obopynoBanus: CTeIiaxu s XpaHeHUs y4eOHO-HATIIAIHBIX TOCOOUN U Y4eOHO-METOUIECKOM
JIOKYMEHTAIUH.

IIpunoxenne 1
Y4eOHO-MeTOANYECKOE O0ecTIeYeHne CAMOCTOAITEILHOMH padoThl 00y4arommuxcst

[To nucunumnune «MareMaTuka» NpeayCMOTpeHa ay JMTOpHAsl U BHEAYAUTOPHAs CaMOCTOsTENbHAs paboTa 00yyaronuxcs.

AyauTopHas caMOCTOsATelIbHas paldoTa CTYACHTOB MpPEIIoNiaraeT peIIeHHe KOHTPOJBHBIX 3a7ad Ha TMPAKTUYECKUX 3aHSITHSIX.
CamocrosiTenpHas JOMaIrHss paboTa CTYIEHTOB MPEANOoJaraeT BHIOTHEHHE WHANBUIYATBHBIX TOMAITHUX 3aJaHUi U TecTupoBaHue. Hampumep,
npemioxkeHo 14 VHAuBUAyanbHBIX JOMAIIHUX 3a/laHus, JBE AayJAUTOPHBIE KOHTPOJbHBIE pabOThI, TPU pacueTHO-rpauueckue padoTHI,
MHOTOYHUCJICHHBIC TECTHI.



NunusuayansHoe nomantaee 3ananue MJ13 Ne 1 «JIuHeliHas anreOpa: MaTpPHUIIbI, OTIPEICITUTEIH, METO bl PEIICHUS CUCTEM JIMHEHHBIX YPaBHCHHID)
AKP 1 «MccnenoBanue cucTeM JTMHENHBIX ypaBHEHUIN
N3 Ne 2 «BekTtopHas anreOpa. AHaATUTHYECKAst TEOMETPHUS
N3 Ne 3 «BBenenue B MaTeMaTHYECKUN aHAU3: Tpeaes PyHKIUHN, HEIPEPbIBHOCTH
AKP 2 «/luddepennmanbHoe ucuucieHue
(GYHKLIMU OJJHOH epeMeHHON
N3 Ne 4 «OnpeneneHHbIN HHTETPA U €T0 MPUII0KEHUSD)
N3 Ne 5 «/IuddepennpanbHoe 1 HHTETpaIbHOE HCUUCICHHE (DYHKIIMA HECKOJIBKUX MEPEMEHHbIX)
N3 Ne 6 «O6bikHOBEHHBIE U PepeHIInalIbHbIE YPaBHEHHSI IEPBOTO MOPSIIKa
NJ3» Ne 7 «JIH/I BbICIINX NOPSAKOB C MOCTOSSHHBIMU Kodddurientamu. Cuctemsl TuddepeHnaabHbIX YPaBHEHUI
N3 No 8 «Psimpi»
M3 Ne 9 «KoMIIeKCHBIC YK CIa»
N3 Ne 10 «DnemeHnTapHbie PYHKIIMN KOMITJIEKCHOTO MIEPEMEHHOT0»
N3 Ne 11 « duddepenuupoanue u uarerpuponanue OKID»
N3 Ne 12 «Psipl B KOMITIEKCHOM TIJIOCKOCTH
N3 Ne 13 «Cayyaiinbie COOBITHS
N3 Ne 14 «CiyuyaliHble BETUYHHBD)

PacuetHo-rpaduueckas pabora PI'P Ne 1 «"IlepBuunas oOpaboTka pe3ysbTaTOB 3KCIEpUMEHTa. UHUCIIOBBbIE XapaKTEPUCTHUKU T'eHEPabHBIX
napameTpoB"

PT'P Ne 2 "ITpoBepka cTaTUCTUYECKUX rUNOTE3"

PI'P Ne 3 "BpIsicHEeHHE KOPPEISITUOHHON 3aBUCUMOCTH U3MEPUMBIX PU3HAKOB"

IIpuMepHbIe BADHAHTHI YKA3aHHBIX padoT

Jluneitnas aareopa



. Pemuts matpuunoe ypaBHenue X+3(A-B)=4C, rae

ol 2o e )

-1 56 7 2 3 -1 4)\(2
. Bemomnunts nevicteuga | 3 4 2 1| 3 +/5 2 33|
0 7 8 2 1 -2 3)\4
1
1 2 3
. Boruncnuts onpenenurens |2 0 4.
5 6 7
1 1 2
. Haiitu o6patayio matpunry A, eciu A=|2 -1 2],
4 1 4
. PemuTh cucteMbl IMHEHHBIX anreOpandeckux ypaBHeHuil no ¢popmynam Kpamepa, maTpuyHbIM METOJIOM, MeTo10M ["aycca:
3X; +4X, +2X; =3 X, + X, —X; =36
A) 12X, =X, =3X; =3 B) X, =X, +X; =13.
X, +5%X, +X; =2 2X, + X, + Xy =7

. Pemmts cucremy metonom ["aycca
X, + X, +3X; —2X, +3X%; =1
2X; +2X, +4X; — X, +3X, =2
3%, +3X, +5%; —2X, +3x; =1
2%, +2X, +8X; —3X, +9%X; =2

. PemmuTs cucreMy OJHOPOJIHBIX YpaBHEHUI



=

NN

2X, +X, +X;, =0
SX; =X, =X; =0
X; —3X, =3X; =0

BexTopnas anreopa
JlaHbl KOOPAMHATHI BEPIIMH IUpaMuabl AAAA, @ A (1; 3 6), A, (2; 2;1), A (—1;0;1), A, (—4; 6; —3). Haritu:

1) nnuny pebpa AA, ;

2) yron mexay pebpamu AA, U AA,;

3) yron mexay peOpom AA, UTpaHbio AAA;
4) muomanb rpaHn AAA,;

5) o0beM MUpaMHIBbL.

AnasuTH4eckas reomerpusi. Kpusblie 2-ro nopsiaka

B tpeyronsauke c¢ BepmmmHamu A(2,1), B(5,3), C(-6,5) HaiiTu anuHy OMCCEKTpHUCH yria A, ecid U3BECTHO, YTO OMCCEKTpHUCa JENUT
MIPOTUBOJIEKAIILYIO CTOPOHY Ha YaCTH, MPOMOPLHUOHANIbHBIE UTMHAM MPHUJIEKAIIUX CTOPOH.

B kakoii Touke nmpsimast, mpoxojsimas uepe3 Touku A(3,-2) u B(-1,2), nepecekaet och Oy.

Haiitu paccrosiaue mexay npssMeimu 4x-3y-7=0 u 4x-3y+3=0.

Hammcarp kaHOHMYECKHE M TapaMeTPUIECKUE YpaBHEHUS MPSIMOM, Tpoxoasmie yepe3 Touku M(2,1,-1) n K(3,3,-1).

[TpoBectn npsimyto uepe3 Touky A(2,0,-1) mepneHauKyIIpHO mockocTr 3x+4y-z+4=0.

[IpoBecTu mockocth uepe3 Touky A(2,0,-1) mapamiensHo miockoctu 3x+4y-z+4=0.

[TpoBecTn miockocth uepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).

Jloka3aTp, 4TO MpsIMbIE B3aUMHO NEPIIEHIUKYISIPHBL:



X y-2 z 3X+y-5z+1=0
—=——=—1
1 3 2X+3y—-8z+3=0.

9. I[OKaSaTB, 4TO IPAMBIC MMapaJlJICIIbHBI:
X+2—y_1—£1/1 X+y—-z=0
1 X—y-52-8=0

3 -2
10. Haiitu yron mexny npsiMoi, npoxozsueit uepes Touky A(-1,0,-5) u Touxy B(1,2,0), 1 miaockoctsro x-3y+z+5=0.
11. OnpenenuTs TUIT ¥ HOCTPOUTH JIMHUIO:
x? —9y? +2x+18y+73=0
2x* +3y* —4x+6y-7=0
y? —4x-2y-3=0

_3x-3
2X+5

y = —6++/4(x—3)° —100

y

BBenenue B MaTeMaTHYeCKHUHA aHAJIN3

1. Haiiti npenensr GpyHKIHI:

o 2x3+x%+5 . x3-3x-2 . AIX+1-2 . 1—cos4x
lim———; lim—————; lim—"—: lim———=:
x>0 3x° _x4+1 x>-1 x5 —x—2 x=3 x—2 -1 x—0 2x.tgx

X 1
lim x- (Vx* +1-x); lim 271 ima—an> ljm N+ 2X).
X—> 400 x—o\ 2X +1 x—0 Xx—0 e3x -1



2. HccrnenoBaTh Ha HENIPEPHIBHOCTD, HAMTH TOUYKH pa3pbiBa, CACIATh YSPTEK:

) X+4, x<-1,

a)y=4%%; 6) y=4x2+2, -1<x<1,
2X, x>1.

JAnddepennuanbuoe ucunciaenne GyHKIUN OTHOH MepeMeHHOM

1. Haiiti npousBoaHbIE (HYHKIIHA:

y =e¥9¥ 4 /x .sin? 3x; y = /ZX:1+3mgg; y = (4x+5)% y? —x®+10yx=0.
X

2. Haiitu nuddepenunan GpyHxmm:

y = Intg%+arcsin4 5X.

3. Haiiti mpou3BOHbIE IEPBOTO M BTOPOTO MOPSIKOB!
{x =arcsint,

y =In(l-t?).’

4. Haiit ypaBHEHHS KacaTeIbHEIX K mapabone Y =X* —4X+6 B TOUKaX, OpJMHATH KOTOPHIX PAaBHHI 3.

5. HaiiTi HanGonbliee ¥ HaNMeHblee 3HadeHns GpyHkimn Y = 2X+6—33/(x+3)* Ha orpeske [— 4, — 2]
6. Haiitu uHTEpBaNIBI BO3pacTaHusl, yObIBaHUS, SKCTPEMYM (QYHKITHH

2x°
X2 +3°

y:

7. Haiitu acumnToTsl rpaduka QyHKIMU
y= X
x?+1




8. HaiiTi mHTEpBANBI BBITYKIOCTH, TOYKHU Tiepernda rpaduka GyHKINU

y=x-e"

9. IIpoBectu momHOE HccaenoBaHue GYHKINUU U TOCTPOUTH rpaduk

HNHuTerpanbHoe ucuncieHue PyHKUM: HeonpeaeJJeHHbIH HHTerpaJl

1. Haiitn HeonpeneIEHHBIE UHTETPAJIbI:

X2 +5X—~/X +2 : L eosx oX —2
a) J' = dx, 6) _[sm(3x+1)dx, B) jsmxe dx, r) jmdx
) I?’X—_A'dx e) jxsin(Zx)dx, x) .[xarcsinxdx, 3) j

VXx® —6x+13 a1

1) J.Z(;gzdx K) J' _ cosx+1 dx, M) jsin42xcos32xdx, H) Icoszxsin4 xdx
(x*—4) SinX+Ccosx —2

Jx 2, JIx? -1
0) '[\/__:—1 ) J-X44dx, P) f

X e +1

OmnpenesieHHbIN HHTErPaJ U ero NPUJIOKeHUs

2. Haiitu onpenenéHHbIe HHTETPaJIbL:

ml2

e 1 3 5
a) I\/sinxcosxdx , 0) J'L , B) J'X:r—xdx , r) jx“lnxdx ,
0 1

1 X(Inx +1) o X +5



) i dx 0 i x*dx
¢ COSX(1+C0sX) ’ 2 /(8- x?)°

3. Haiitu HecoOCTBEHHBIEC HHTETPAJIBI:

2 Td_): ’ 5 T dx 2 j’~ dx

x2 +4x+10° X2 —3x+2

—00 —00

4. Haiitu momaaps 00J1acTH, 3aJJaHHOM JIMHUAMHA: Y = x? -1, y=2X+2.

5. Haiitu anuny KpuBOH, 3aJaHHON YpaBHEHUSIMMU:

4(2cost —cos2t
a) y=Inx,/3<x<4/15, 6) y= (2cost ~cos2t)
4(2sint —sin2t)

6. Haiiti 06bEM Tena, 06pa30BaHHOrO BpaleHneM obnactn Y = X, Y = Jx BOKpyT ocu OX .

*

. o . 3
7 . HaiiTu KpUBOJIMHEWHBIC HHTETPAJIBI IO KPUBBIM L, 3a/1aHHBIM B IEKAPTOBBIX WX MOJIIPHBIX KOOpAMHATAX: Q) .[ ydl,L:y=x",0<x<1,
L

6) [zdl, L:x=tcost,y=tsint,z=t,0<t<2,
L

B) J‘w/x2+y2dl,L:r:aCOS(p,OSXSL
L

JuddepennnaibHOe H HHTEIPAJbHOE HCYHCICHHE (PYHKIMU HECKOJBKHUX NePeMEeHHBbIX

In(x?
1. Haiitu u nocTpouTh 06J1aCTh OTpeeNeHUs] PYHKIMU Z = M .
y—X
y

2. Haiitu yacTHbIE Tpon3BoHbIE QYHKIMK Z = X-arctg 1
+ X

5 -



3. HaiiTi npon3BoAHYIO CIIOKHOIN GyHKIHH Z =X’y —Yy°X,roe X=UCOSV; y=usinv.
. 0z 0z . z 2\ qi
4. Haiitu npous3BOHbIE x u Py HEesBHOUM QyHKIMH €° — X ysinxyz=0.
X y
5. Haiiti 5kcTpeMyM QYHKIMH ABYX IMepeMeHHBIX Z =4(X—Yy)—x* —y?.
6. Haiitu aBoiiHol uHTerpan no obnactu D, orpaHndeHHON JINHUAMMU:

_”(X—Zy)dxdy, D:x=0,y=2x*x+y=3,
D
4 X

7. VI3MECHHTH MOPSIOK UHTCTPUPOBAHUS: I dXI f(x, y)dy.
2 1/x

1 y
8. IlepeiiTu K MONAPHBIM KOOPJUHATAM M BBIUYUCIIUTH: j ydy J. dx.

0 1-1-y?

Oo0bikHOBeHHbIE TU( epeHIATbHbIE YPABHEHHUS
1. Haiitu o6mmii uaTerpan uinu odiiee pemenne qudPpepeHInaIbHOT0 YpaBHEHUS IEPBOT0 MOpsiAKa (B MpUMeEpax T), 1) pemuTh 3agady Kommn):

2 2
a) VA-x?y'+xy? +x=0, 6) 20xdx—3ydy=3x*ydy-5xy’dx, B) y'=" +§xy—5y
2X° —bxy
r — ci 2 1 — 2
Py TycoSK=sin2x Iy =Xyt oy g xyely o
y(0) =—-1 y@) =1 X X

2. Haittu o6miee pemenue auddepeHnaisHor0 ypaBHEHUS:

a) y"xInx=y",6) (1+x?)y"+2xy =12x>.

y" =2sin® ycosy
T, :

yh==.y@®=1

3. Haiitu pemenue 3agaumn Kommu:



4. Haiitu obmiee penienne nuddepeHansHoro ypaBHeHHs (B IPUMeEpe 1) PemuTh 3a1aqy Komm):
a) Y —4y"+5y' =6x* +2x-5, 6) y'"+2y" -3y = (8x+6)e”,

B) Y —4y'+4y=e**(cosx+3sinx), r) y"' —64y’ =128c0s8x —64e™,

) y"+y=1/sinx
YV \yri2) =1, y(ri2) =212

Paab1

1. Jloka3aTb CXOIMMOCTb U HAUTH CyMMY psiaa 2—2 .
= n°+n-

2. HccnegoBaTh HA CXOAUMOCTh psAABI:

DENRT o T o 2 o 2

n=1 n=1

I I —
=~ (3n+1)/In(n+5)

3. UccnenoBaTh psiibl Ha aOCOTIOTHYIO U YCIOBHYIO CXOAUMOCTD:

= sinnv/n = (-1)" )"(2n+1
) nZSI:n -0) nz_llnl(n(n)Jrl) Z_ll( )Bn(+nZJr : '

—1)"
4. Haiitu cymmy psina Z 1) ¢ TouHocThio A0 0.001.

~4"(2n+1)



5. Haiitu 065acTh CXOIUMOCTH CTEMIEHHOTO psijia:

= (=D"2"(x+1)" = 4" (x—3)% = (=D (x + 2)>"
2 nzzll 3n+2 ’ 2 nzzll yon+1r 2 Zﬂ: n’ '

6. Paznoxuts Qynkuuio B psig Teitnopa mo creneHsm X :

a) 3+e ), 6) 7/(12+x—-x)?, B) In(l—x—20x?).

. 0.2
7. BBIYHCIUTH HHTETPA] ¢ TOYHOCTHIO 10 0.001: a) I 0) Isin(25X2)dX .
0 0

9J1eMeHTHI FapMOHMYE€CKOIo aHaJ/Jin3a. Paanl (I)ypbe

1. Pa3noxuts B psig Pypre GyHKIUIO, IEPHOAUIESCKYIO C IEPHOAOM 277 , 3aJaHHYI0 Ha oTpe3ke [—7,7] dopmyoit

X , —7T<X<0
f(X)={ +7,-7 |
7, 0<x<r&

2
X“,—-2<x<0
2. Pasznoxuts B psag Dypbe PyHKIUIO, TIEPUOJMIECKYIO C TIEpHOAoM 4, 3amaHHyro Ha otpeske [—2,2] dopmymoii f(X) = { <)
X, 0<x<1
3. Pa3nokuth a) B psAJ 110 KOCHHYCaM | 0) B psJI 110 cuHycaM (yHKIHIO, 3a1annyo Ha otpeske [0,3] dopmymoit f(X) =9 3—x 1<x<3

2



DJIeMeHTBI TeOpHH (PYHKIMII KOMILIEKCHOI0 TEPEeMEHHOI0

1. HaiitTu Bce KOMIIJIEKCHBIE qucia, YAOBJICTBOPAIOMIUC 3aJlaHHBIM  YCJIOBUAM 22 —23 = 72 . Halinennsle uywncnaa 3ammcath B

TPUTOHOMETPHUYECKON U MOKa3aTeNbHON (popmax.

LT

- - 1_I7 - -
2. Beruncnuts 3Hauenus Gpyukuii: cosi, In(3+4i),e 2, arcsini.
3. Haiitu kopau ypaBHeHuss SINZ = 3i u n300pa3uTh MX Ha KOMIUIEKCHOM MIIOCKOCTH.

. z
4. Haiitu o6pa3 nuauu | npu oroOpaxkennn W= ——.
z—1i

CayuaiiHbie coObITHS
3anaunmue 1.
OnbIT — U3BJICYCHHE JICTAIN U3 SIIHUKA, B KOTOPOM HaXOMIATCS u3/eius Tpex coptoB. CoObITHSA: A — «M3BJICUEHA JIETallb TIEPBOTO COpTa»; B —
«HM3BJICUCHA JIeTalb BTOPOro copray; C — «M3BJICUEHA JIeTalb TPEThero copTay. Uto npencraisroT codoit coosrtuss A+ B, A+C, AC, AB+C?

3aganue 2.
lapaepobmuia BeIaa OJHOBPEMEHHO HOMEPKHU YE€THIPEM JIMIaM, CAABIIUM B Tapiepod cBou nuismel. [locne 3Toro ona nepemyTaia Bce IUISIIbL U
noBecuya uX Hayraja. HailTu BeposSTHOCTH CIICTYIONTUX COOBITHIA:

A — «kaxx10My U3 YEThIPEX JUI] rapIepoOIIHIIa BEIIACT €T0 COOCTBEHHYIO LIUISITYY;
B — «poBHO TpH JMIIa MTOTyYaT CBOM IILJISTIBD;

C- «POBHO JBa JIMIA MOJYYaT CBOW HIJIAIIBD).

3ananme 3.
BeposiTHOCTE nOnaanus B 11eb Ipu oHOM BeicTpene pasHa 0,001. Haiitu BeposiTHOCT monagaHust B LI€Jb IBYX U 0oJiee MmyJib, €CIH YUCIIO
BbICTpEoB paBHO 5000.

3aganue 4.
BeposiTHOCTh M3rOTOBIICHUS U3/I€NIHs, OTBEYAIOIIETO CTaHIapTy IpH AaHHOM TexHosioruu paBHa 0,8. Haiitu BeposiTHOCTh TOro, uTo M3 200 u3znenui
CTaHJapTHBIMU OyAyT: a) poBHO 150, 6) ot 140 1o 155, B) HE MeHbLIe 165.

3ananue 5.



Tpu aBTOMOOWMIISL HAaIIpaBJIEHbI HAa IEPEBO3KY Ipy3a. BeposSTHOCTH ncrpaBHOro cOCTOAHUSA NepBoro u3 HUx pasHa 0,7, Broporo — 0,8, TpeTbero —
0,5. Haiitu BeposSTHOCTb TOT'O, UTO POBHO JIBA aBTOMOOMJISI IPUTOAHBI K SKCILUTyaTalllH.

CayyaiiHble BeJIJHYHHbI
3ananme 1.

He3aBucumbie onbIThI MPOJOIHKAKOTCS IO MIEPBOrO MOJOKUTEIBHOTO UCX0/1a, MOCIIE Yero npekpamatorcs. Haitu psaa pacnpenesieHus yucia
OTIBITOB, €CJTH BEPOSITHOCTH TIOJIOKUTEIIBHOTO UCXO0/1a ITPH KaXk1oM ombiTe paBHa 0.6.
3aganue 2

3amaH psa pacnpeneneHus ciaydaidHod BenuuunHbl X. Haiitm maTeMatnyeckoe OXHUIaHUE, JUCIEPCHI0 U CPEHEe KBaJIpaTHYECKOE
otkioHeHue. [TocTponth PyHKIMIO pacnpeeIeHus.

X 4 6 10 12
P 0.3 0.2 0.2 0.3
3aganue 3.

Jlyis HenpepbIBHOM ciydyailHOM BeJNWYMHBI 3a/laHa (YHKLHS pacrlpesesieHus F(X). TpeOyercs HalTU TUIOTHOCTH pacmpesesieHus f(X),

MAaTEMAaTUUYCCKOC OXUAAaHUEC, NUCIICPCUIO, CPECAHEC KBAAPATUYCCKOC OTKJIOHCHHUC. Breruancants BCPOATHOCTb TOI'O, YTO OTKJIIOHCHHUC cnyqaﬁHoﬁ
BEJIUYMHBI OT €€ MAaTEMAaTHUYECKOI'0 OXKHUAAHMS 6y,HeT He Oosee CpCAHCTO KBAAPATUICCKOTO OTKIIOHCHHU. HOCTpOI/ITL Iy pa(l)I/IK (I)yHKI.[PIfI

0 ,  x<0
F(X) = %-(1—0052x) , OSXS%
1 ' /4
X>=
2
3aganue 4.

Jlnsg HempepbhIBHOW CIIy4ailHONW BeNMYMHBI 3a/laHa IUIOTHOCTH pacIpeieieHus f(X) . TpeOyercs HaiiTu mapamerp a , (QyHKIHIO

pacupCaciaCHuA F(X), MATCMAaTHYCCKOC OKUAAHUC, TUCIICPCHIO, CPCAHCKBAAPATUICCKOC OTKIIOHCHHUC.

0 , Xx<0
ax? ,0<x<2
f(x)= 2
a-(4-x) ,2<x<4
0 , X>4

3aganue 5.



CryJaiiHOEe OTKJIOHCHHE pa3Mepa JIETajlil OT HOMHUHAJA PacIpeie]iCHO TI0 HOPMaJIbHOMY 3aKOHY ¢ mapameTpamu & u o . CTaHIapTHBIMU
SIBIITFOTCS T€ JICTAJIH, JUISI KOTOPBIX OTKJIOHEHHUS OT HOMHHAJIA JIeXKaT B HHTEPBAJIe (a —a,a+ a). 3anucatb GOpPMyITy ITIOTHOCTH PACTIPEICICHHS U
MOCTPOUTH Tpa(UK IIOTHOCTH PACTIPE/ICIICHUS.

CKOJIBKO HEOOXO0IMMO U3TOTOBHTH JIeTaJIel, 9TOOBI C BEPOSTHOCTHIO HE MeHee [ cpeau HUX ObLta XOTs Obl OJIHA CTaHIapTHAs?

a=0; 0=0.05 «a=0.06, #=0.97

3aganue 6.

Cpennee 9uciio BBI30BOB, TIOCTYMAIOIIMX HA CTAHITUIO CKOPOH TTOMOIIX 33 OJIMH Yac, paBHO 9. HaliTu BeposTHOCTH TOTO, 4TO 32 20 MUHYT MOCTYITUT
a) Tpu BbI30Ba; 0) He OoJiee ABYX BHI30OBOB.

CucreMbl CIy4YalHBIX BeJIHYHH

3aganue 6.
3aKOH pacrpefeneHusl CUCTEMbl TUCKPETHBIX CIy4YallHbIX BEJIMYHH (X,Y) 3ajaH tabmuued. Haitn xoadduiment koppemsunu r, u

BEPOATHOCTb MMONAIaHUs CITyYaiiHON BEITMYUHBI (X ,Y) B oosacte D .

X 0 2 4 6
0 0.05 0.03 0.06 0.05
> 0.07 0.10 0.20 0.06
4 0.08 0.07 0.09 014
D={0<x<4; 1<y<4}

3aganue 7.

3ajaHa MIIOTHOCTh PaCIpeae/ICHHs] CHCTEMBI JBYX CIIyJalHbIX BeHduH | (X, y).
Haiitn kooduument A, kosdpuumeHt koppessuuu .

A-(x+y)-e*¥ 606D 0<x<ow

f s =
(Xy) 0 sve 061.D 0<Ly<ow



3ananmue 8.
CyTouHasi TOTPeOHOCTh JJICKTPOIHEPTHUH B HACEICHHOM ITyHKTE SIBJSICTCS CIy4YalHOW BEJIMYMHOM, MaTeMaTUYEeCKOe OKHIaHHE KOTOpPOM
paBao 3000xBm/u, a mucnepcus paBHa 2500. OIICHUTH BEPOSTHOCTH TOTO, YTO B OJIMKAKMIINE CYyTKU PACXOJ] AICKTPOIHEPTHH B ITOM HACEIICHHOM

nynkre Oyaer ¢ 250010 3500«xBm/u .

3aganue 9.
Hano: X,Y — cmydaiineie Benmuumabl, Y =3X +2, M (X) =2, D(X) =4.

Haiitu: M(Y), D(Y), k,,, I, -

3aganue 10.
CrnyudaitHas BenmuunHa X HMEET HOPMAJIbHOE PACTIPEICIICHUE C HEU3BECTHBIM MaTEMAaTHYECKUM OKMIaHUEM & W HEM3BECTHOM qucrepcueit

_ 1 Q&
o, . Ilo BbIOOpKE (Xl, ) ST Xn) o0bemMa N BBIUKCIEHO BBIOOpOYHOE cpeanee X :—-in . OnpenenuTs JOBEPUTENbHBIN UHTEpBAN AJIs
n

HEU3BECTHOTO MApaMeTpa paclpeiesieHUs] a , OTBEYAIOIINI 3aIaHHON JOBEPUTEIBLHOM BEPOATHOCTH (I .
X =110; n=90; o* =100; a=0.92.

PT'P1 — PI'P 3. MatemaTH4eckasi CTATHCTHKA
Jlanbl BEIOOpOYHBIE COBOKYITHOCTH JJISl ABYX CIIy4alHBIX BEIMYUH (U3MEPSEMbIX IPU3HAKOB) X U Y !

X Y X Y X Y X Y X Y

23.1 54.2 22.5 52.1 31.8 56.0 18.6 48.1 27.5 60.1

25.2 57.5 27.8 54.1 34.7 59.0 20.3 49.9 24.0 57.0

18.3 49.9 23.3 54.0 34.5 59.9 26.5 54.9 29.1 61.9

35.9 67.9 22.9 51.9 27.5 54.2 27.1 55.6 31.2 62.6

26.2 55.8 26.1 58.8 25.7 53.8 29.0 56.9 34.2 64.2

26.9 54.7 21.2 53.2 24.6 4.7 26.0 54.2 32.8 63.9

30.4 60.4 27.2 58.6 29.8 57.9 25.0 53.1 26.0 59.9

25.9 53.2 23.4 55.9 29.7 54.9 28.9 56.4 34.1 66.2

32.8 60.9 29.8 60.1 27.1 53.7 28.6 55.3 27.0 54.1

26.7 51.0 34.1 63.1 28.2 56.8 27.6 53.0 25.7 53.2

19.7 47.2 32.6 60.8 24.6 01.7 26.5 54.1 25.8 51.7

24.6 54.9 33.9 62.1 25.8 52.0 26.6 53.8 24.6 51.0




31.7

59.0 31.6 56.2 33.4 59.3 28.1 56.9 26.7 52.8

29.7 54.1 26.5 52.6 24.3 52.8 28.2 56.8 25.0 54.1
28.5 53.0 24.6 51.8 29.9 58.2 29.3 58.4 34.1 66.1
25.3 54.7 24.7 54.1 34.1 66.3 28.0 57.8 27.9 54.2
28.7 55.9 26.8 55.6 35.1 66.7 27.1 55.3 26.8 53.1
27.6 58.1 28.9 57.8 30.9 61.0 29.0 58.9 26.0 53.8
27.4 59.2 18.9 49.0 30.7 62.0 26.1 56.3 24.1 51.8
20.6 51.0 19.7 50.2 31.2 61.9 25.5 53.8 23.1 50.0

1. TIlpoectn rpynnupoBaHue HaHHBIX. lIOCTPOWTH KOPPENSLMOHHOE IOJIE W KOppeIsUUOHHYI0 Tabmuiyy. I[locTpouTh smmupuyeckue
pacripenenenus cocrapisitoux X WY . HaiiTu aOCOMIOTHBIC U OTHOCUTENIbHBIC YaCTOThI M HAKOIUICHHBIC YaCTOThI. HauepTUTh MOJIUToH
U TUCTOIpaMMy 4aCTOT U HAKOIIJICHHBIX 4aCTOT.

2. Haiitn BEIOOpOYHBIC W HMCIIPABICHHBIC OLICHKU MapaMETPOB pacIpelesieHus (CpeiHee, TUCIEepCus, CpeHee KBaApaTHIYHOE OTKJIOHCHHE,
ACUMMETPHUS, IKCIECC, MO/, MeANaHa, KOA(PPHUITUEHT BapHUAIUN).

3. TlpoBecTu CTaTUCTHYECKYIO MPOBEPKY CTATUCTUYCCKOW THIIOTE3bI O HOPMAIBHOM PACIpEACICHUN U3MEPSIEMOT0 TIPU3HAKA 10 CJISIYFOIIUM
KPUTEpHSIM: a) CpeIHEMYy KBaJpaTUYHOMY OTKIIOHEHHWIO, 0) pa3mMaxy BapbHpPOBAaHHWS, B) NOKA3aTeIsIM HCHPABICHHBIX ACUMMETPUH WU
sKcIecca, T) Kputeprio Ilnpcona y? (YpoBEeHb 3HAYMMOCTH HPHHATH paBHbIM 0.05). B cilydyae NPUHATHS THIOTE3bI O HOPMAIBHOCTH
pacnpesielieHusl HAalTH T0BEPUTEIbHBIC HHTEPBAIBI I MATEMATHUECKOTO 0XKUIAHUSI U CPETHETO KBaIPATHUYHOTO OTKIOHEHHS IPU YPOBHE
Hanéxuoctu 0.95.

4,

Haiitu u 3amucath B KOppENSALMOHHYIO TaOJUIly YCIOBHBIE cpeqHHe. Ha KoppeisiMoHHOM IoJjie MOCTPOUTh JMHUU perpeccuu. Haiitu
UCTIPABJIICHHBIA KOPPEISIIHOHHBIA MOMEHT W Kod(duumeHT koppemsuuu. [IpoBepuTh THIoTe3y 0 HE3aBUCUMOCTH mpu3HakoB X u Y
(ypoBeHb 3HaunMocTH NpuHATh paBHbIM 0.05). Paccuntats k03puuments! nuneitHoi perpeccun (X Ha Y wmmm Y Ha X).IIpoBeputsb
3HaYMMOCTh YpaBHEHUS perpeccun. HaliTu moBepuTenbHBIE WHTEPBAIBI s KO3()PHUIIMEHTOB KOPpENAIUN U JTMHEHHON perpeccuu (IpH
ypoBHe HaaéxHocTu 0.95).

IIpuioxenne 2

7 OueHo4HbIE CPeCTBA J1JIsl MPOBeIeHHUs POMEKYTOYHOM aTTeCTAlMHU

a) l'[.na}mpyeMble pe3yJbTaThbl Oﬁy‘{el-[l/lﬂ U OICHOYHBIC CpeaACTBA AJIS IIPOBCACHUA HpOMC)KyTO‘lHOﬁ arrecranum:



Kon
WHIUKATOpa

NuaukaTop HOCTHKEHUS
KOMIIETEHIINHU

OrneHoYHBIE Cpe/icTBA

OIIK-1: CnocoGeH HcToIb30BaTh MOJI0KEHHUS, 3aKOHBI U METO/Ibl €CTECTBEHHBIX HAYK M MATEMATHKH ISl PELICHHS 3a/1a4 HH)KEHEPHOU eI TeTbHOCTH

OIIK-1.1

[Mpumensier Gpusndeckue 3aK0OHBI U
MaTeMaTUYECKUE METOBI IS
pELIeHHS 3a/1a4 TEOPETUYECKOTO U
IIPUKJIAAHOTO Xapakrepa

Ilepeuens npumepnvix KOHMPOILHBHIX 6ONPOCOE K IKIAMEHY:
1 cemecmp

1. Jlaiite ompenesneHue NOHATHAM MaTpHIA, ONpPEAEIUTENb MAaTpPHIlbl, OOpaTHas MaTpulia,

MaTpUYHOE YPABHEHHE

Onumre criocoObl BEIUUCIIEHUS ONPEAETIUTENs, osicHuTe TeopeMy Jlariaca

HccnenyiiTe cucteMy TUHEHHBIX anreOpanvyeckux ypaBHEHUH

Jaiite onpezeneHe NOHATUSAM BEKTOP, KOJUIMHEAPHOCTh, KOMIUIAHAPHOCTh BEKTOPOB

OnummTe reoMeTprUUecKuil 1 GU3NIECKUN CMBICIT CKAJIIPHOTO, BEKTOPHOTO U CMEIIAHHOTO

IPOU3BEIECHUS BEKTOPOB

Maiite onpenenenne NOHATUAM IIpsiMasi, IJIOCKOCTh, IOBEPXHOCTh, YPABHEHHUE JTMHUU

JlaliTe onpeneneHne MOHIATHS JIMHEHHBIN OTIepaTop, Mpeodpa3oBaHUE TNIOCKOCTH

8. [aiire omnpeneneHue NOHATHAM — mpeaen (yHKIUH, NPOU3BOAHAA, IuddepeHuan,
HEOIpe/IeNICHHbIH, ONpe/ereHHbld uHTerpai, AuddepeHunanbHoe ypaBHEHHE, YUCIOBOM
psa, GyHKIMOHATIBHBIN PS. ..

9. Ilepeuncnure npaBuia auddepeHIupoBaHus GyHKIIHH.

10. B ueM cocTOUT reomMeTpuuecKuii, (Pu3NYecKuii, SKOHOMUYECKUN CMBICI TMPOU3BOJHON U
muddepennmana GyHKIIN

11. [IpoaemMoHCcTpUpyITE CBOMCTBA OIIPENEICHHOIO HHTETpaJla

12. Onuimre Metoab! pemeHus 1uddepeHIaTbHbIX YpaBHEHHH EPBOT0 MOPsIKa

arwm

~No

Ilpumepnsie npakmuyuecKkue 3a0anus K IK3ameHy '
3apanme 1. CocTaBbTe aJITOPUTM PEIICHHUS ..... 3a]aUU.
3agaua 2. CocTaBbTe 0 YCIOBUIO 33[]a4M CUCTEMY JTMHEHHBIX YPaBHEHUN U pPELIUTE ee

MaTPUYHBIM CIOCOOOM.
3ananme 3. Boruucnure npeaen no npasuiy Jlonurans lim w.
x—2 X° =4
3ananme 3. ChopmynupyiiTe HEOOXOAUMOE yCIOBUE IKCTpeMyMa (PYHKIIUN OJHOM
IIEPEMEHHOM.
3anaua 4. KakoB reomMeTpruecKuii CMbICI ONPEeIEHHOI0 HHTErpasia OT JaHHON (YHKIIUH B

JaHHOM MHTCPBAJIC B JleKapTOBOI\/II CUCTEMEC KOOpAWHAT
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2 cemecmp
Jaiite ompeneneHue NOHATUNH «QYHKIUS HECKOJNBKUX TMEPEMEHHBIX», BONHOU
HHTETpal.
Chopmynupyiite HeoOX0IMMOE U JOCTaTOYHBIE YCJIOBUS TOYKH CYIECTBOBAHUS
sKCcTpeMyMa (DYyHKIUU IBYX IE€PEMEHHbIX.
[IpuBenute mnpUMepbl UCIONB30BAaHUS (PYHKLUMU HECKOJIBKMX IEPEMEHHBIX B
OKpPY’KaroIlleM HaC MHUpE
Kak cBecTu BbIYMCIIEHUE KPATHBIX UHTETPAJIOB K ONPEICIIEHHOMY
ChopmynupyiiTe reoMeTpuuecKuii u (PU3MUECKHUH CMBICH JIBOMHOTO, TPOWHOTO
HHTETpajoB
Haiite onpenenenue nud@epeHnuanbHOro ypaBHEHHUS, OObIKHOBEHHOIO YpPaBHEHMS,
obmiero pemenus 1Y
[Iepeuncnure ocHoBHBIE TUIBI /1Y 1 mOpsiaKa U aNrOpUTMBI UX PEIIECHUS
[IpuBenure mnpuMepbl KIIOYEBBIX 3aJay, IO KOTOpbIM crposrcs MY  kak
MaTeMaTHYECKUE MOJIEIIN
HazoBure criocoOb! perieHus cucteM JTMHEHHbBIX Y

Ilepeuens npumepuvix KOHMPOIbHBIX 60NPOCOE K 3aUeny .

3 cemecmp
Uucnoseie psiapl. CxonuMocTh U cymma psiga. CBoOMCTBa pSIOB.
Psin reomerpuueckoil mporpeccun. HeoOXoauMblil NpU3HAK CXOAUMOCTH YHUCIOBOTO
psana. 'apmMoHMYECKUH psia.
JlocTaTouHble MPU3HAKK CXOAUMOCTH 3HAKOIIOJIOKUTENbHBIX psAnoB. lIpusHaku
cpaBuenus. [Ipusnak J[amamGepa.
JloctaTouHble NMPU3HAKM CXOAMMOCTH 3HAKOIOJOKUTENIBHBIX pANOB. PannkanbHbIN
npu3Hak Komm. MHTerpansusii npuzHak Komm.
3HakouepeyroImuecs 1 3HaKornepeMeHHbie psaasl. [Ipusnak JleitOnuma. AbconoTHas u
YCJIOBHAsl CXOJUMOCTB PsIIa.
@yukiuoHanbhele psaabl. O0nacte cxoaumoctu. CtenenHsle psabl. Teopema AGens.
Pagnyc cxoqumoctr. CBOWMCTBA CTENIEHHBIX PAJIOB.
Psnst Telinopa u Makinopena. Paznoxxenue QpyHKIUI B CTENIEHHBIE PSIJIBL.
[IpuMmeHeHne CTENEeHHbIX PSAAO0B B MPUOIMKEHHBIX BHIUUCICHUSIX.
Tpuronomerpuueckue psapl. Omnpenenenue K03(hPUINEHTOB TPUTOHOMETPUIECKOTO
psana. YcioBue paznoxxkuMmoct GyHkiuit B psig Oypoe.

10. KpuBble BTOpOro TMOpsIKAa: OKPYXHOCTb, DJJUIMIIC, rumepbosa, mapalona, uX




11.
12.
13.

14.
15.

16.

17.
18.
19.

20

r€OMETPUUYECKHUE CBOMCTBA U YPABHEHMUS.

Panet ®Dypbe 11s1 4eTHBIX W HeE4eTHbIX (yHkuuid. Psamer Dypbe mist GyHKIUH
MIPOM3BOJIBLHOTO TIeproa. Pa3noxenue B psag Oypbe HENEeprOAMISCKAX QYHKITHIA.
[ToHsiTHE KOMITTIEKCHOTO YnciIa. MHOKECTBO KOMIIJIEKCHBIX YHcel. MOAyb U apryMEHT
KOMIIJIEKCHOT'O YHCJIa.

@opMBI IpeICTaBICHNSI KOMIIJIEKCHOTO yucia. J[elcTBUs HaJl KOMIUIEKCHBIMU YU CIIAMHU.
[TonsiTue GpyHKIMN KOMIUIEKCHOT'O IEPEMEHHOTO.

OneMeHTapHble (YHKLIMM KOMIUIEKCHOTO apryMeHTa: JIMHeWHas, palMoHajbHasl,
HOKa3aTesbHas, norapudmuyeckas, CTEIeHHas, TPUTOHOMETPHUUECKUE,
runepOoimyeckue, OOpaTHbIE TPUTOHOMETPHUECKUE.

Huddepenunponanue byHKIUU KOMIIJIEKCHOTO apryMeHTa. [TonsaTne

muddepeniupyemoctd  QyHKuuM.  AHanuThdeckue — QyHKuMu. ['apMoHMuYeckue
¢yukuun. BocctaHoBiieHue GyHKIMH 110 €€ YaCTH.
WuterpupoBanue QyHKIMU KOMIUIEKCHOTO apryMEHTA.
Psaap1 Ha KOMINIEKCHOM INTOCKOCTH.
Pan Jlopana.
. Beruersr.
4 cemecmp
1. DneMeHTh KOMOMHATOPUKU: IEPECTAHOBKH, pa3MELIECHUS, COUETaHUSI.
OCHOBHBIC TOHATUS TEOPUU BEPOSTHOCTEW: HCHBITAaHHE, COOBITHE, BEPOSTHOCTh
COOBITHSL.
JeiicTBus Hasl cOOBITHSMU. AlreOpa COOBITHIA.
TeopeMsl CIOKEHNS U YMHOKEHHS BEPOATHOCTEN.
®opmyna nonaHou BepossTHocTU. PopMmyina bereca.
[TocnenoBarenbHOCTH HE3aBUCUMBIX HclbITaHUN. Dopmyna bepHysum.
CrnyualiHble BEJTMYNHBI, UX BUJBIL.
Psan pacnpenenenns.
@DyHKIMS pacpeesIeHus, €€ CBONCTBA.
0. [TnoTHOCTE pacnpeesieH s, CBONCTRA.
1. UncnoBble XapaKTEPUCTUKU CIIy4alHBIX BEJIMYMH: MaTEeMaTUYECKOE OXKHUJIaHUe,
JICIIepCusl, CPEeIHEE KBAAPATHUECKOE OTKIOHEHHE.
12. HopmanbHbIi 3aKOH pacIpeesieHus CIy4aiiHOi BeTMYUHBI.
13. Cuctembl cirydaifHBIX BEJTHUYWH. 3aKOH pacrpeneneHus. UncaoBble XapaKTepUCTHKH
CUCTEMBI CJIy4YalHbIX BEJIMYMH. 3aBUCHUMOCTb CIyYalHbIX BEJIMYHH.

no
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14. 3akoH OosbIINX YHCEN

15. Ilpeaqmer MaTeMaTH4eCKOH CTAaTHUCTUKU. |'eHepanbHas COBOKYNHOCTb U BBIOOpKA.
Bapuanmonnsnii  psa. Ilomuron. ['mcrorpamma. Owmnmpudeckas — (QyHKIuS
pacnpeneseHusl.

16. CraTucTdeckne OLEHKH IMapaMeTpoOB pacipeiesieH s TeHePaIbHONH COBOKYITHOCTH.

17. Cratuctuueckas npoBepka runotes. Kpurepuii cornacus. Kputepuii [lupcona.

18. KoppensuoHHbIi aHaIu3. DMIMPHYECKUI KOAPPUIHMESHT KOPPEISIINH.

19. HaxoxneHue ypaBHEHHUs JIMHEHHON perpeccuu METO10M HaUMEHbIINX KBaJpaToB.

OIIK-1.2

Wcnonb3yer 3HaHus GUMKU U
MaTeMaTUKH NP PEeILICHUH
MIPAKTUYECKUX 3a]a4

Ilpakmuueckue 3a0anusn
3ananme 1. Cucremaruzupyiite 1 0000IIKUTE BCE KIFOUEBbIC MOHATUS U IPHUEMBbI PEILICHHS
TUNOBBIX 3a7a4 1o Teme «lIpousBonHas» u «IIprumeHenre npou3BOIHON MPU UCCIICIOBAHUN
¢byHkumii». Pesynprat oopmute B BUIE TAOIULIBL.
3agaua 2. /[ penienus 3a1auu caesaiTe CXeMaTHYeCKUil UepTexK U MOoTyduTe
(YHKIMOHAJILHYIO 3aBUCUMOCTb 110 YKa3aHUIO K 3aaaye. Halinute o6nacts onpeneneHus 3Toi
(yHKIMYU IO CMBICTTY 3a/1a4i. BerurcnuTe 3HaueHus 3ToH QyHKIUU MPU TPEX Pa3IudHbIX
3Ha4YeHHUsAX aprymenta. Mccnenyiite GyHkIuo Ha HauOobIlee 1 HaUMEHbLIee 3HAYCHUS.
OTBeThTE HAa BOIPOC 33JJaUH.
«CeueHnue TOHHEINA UMeeT (opMy IPSIMOYTOJIbHUKA, 3aBEPLICHHOr0 MoayKkpyrom. Ilepumerp
ceuenus 18 m. Ilpu kakoM pajanyce noykpyra Iiomaas ceueHus: OyJeT HanOoIbIIeH?»
O0o03Ha4bTe pasnyc MONyKpyra 4Yepe3 I W BBIpA3UTE IUIOMAIb S CEYCHUS KakK (QyHKIUIO OT
r. S=S(r)
3aganue 3. Ha xakoii BEICOTE r HaJ LIEHTPOM KPYTJIOrO CTOJIa paguyca a cleAyeT IOMECTUTh
JamIy, 4ToObI OCBEHIEHHOCTh Kpasi cTosa Oblia Hanbompieit? (CaMocToATeNbHO
MIPOaHAIU3UPOBATh - 3HAHHSI, METOJIbI KAKOT'O pa3Jielia MaTeMaTUKH MOTPeOYIOTCS IS peIIeHUs
JTAHHOM 3a71a4M ).

IIpumepHble NPUKJIAIHBbIE 32124 U 3a1aHUS

3angaua 1. [IpoBepuTs, NexKaT TU TOUKU A(l; 0; 1), B(4; 4 6), C(Z; 2; 3) u D(lO; 14;17) B

OJHOU MJIOCKOCTH.
3angaua 2. [Ipy mocTpoeHNU BUCSIYETO MOCTa Yepe3 peuky « Tuxas» 1 BBISICHCHUH HaJIeKHOCTH
COOPY>KE€HHSI, CTYJICHTHI CTPOMOTPSIa CTOJKHYJIUCH C PEIICHUEM CIIEAYIONIeH 3a1auu:




Tpoc, moABEIICHHBIH 32 1Ba KOHIIA HA OJIMHAKOBOH BBICOTE, UMeeT (hOpMY JTyTH TapadoIIb.
PaccrostHre Mex 1y Toukamu KperuieHust paBHo 24 M. ['myOuHa mporuba Tpoca Ha paccTOsSHUU 3
M OT TOUYKHU KperuieHus paBHa 40 cM. Onpenenuts riyOuHy nporuda Tpoca nocepeinHe MexXy
KpEIUJICHUSIMH.

3anaua 3. Haiitu paGoty cuibl F= (l' 2, 5) ANEKTPOCTATUYECKOTO OIS, 110 MEPEMEIIECHUIO

M, =(0; 4; 2) M, =(4,7;4)

QJICKTPHUYICCKOI'0 3apsaa U3 TOUKU B TOYKY 2 .

. X—COSX

lim———

3ananme 4. [lokaxxute, 4TO Mpenen >~ X +C0SX He MOXKET ObITh BBIUUCIICH 110 MPaBUITY
Jlonurans. Haligure 3TOT mipenen IpyruM crmocoOoM.

3aganmne S. 3aBUCUMOCTD IIyTH OT BpEMCHHU IIpHU HpHMOJ’IHHCfIHOM JABHXXCHHHN TOYKH 3a1aCTCA

1is o0
YpaBHEHUEM S = §t +2t° -3, e S-nyTh BM, a t BpeMms B ¢. Beruuciaure ee ckopocTs u

YCKOpEHHE B MOMEHT BpeMeHH t =4C.

3agaua 6. K rpaduxy ¢pysxumn 7 ()= 3-%"5 ero Touke ¢ abcumccoi ™ = 'nposenena
KacatenpHas. HaiiTu rutomaap TpeyrojibHuKa, 00pa30BaHHOTO KacaTEIbHOW U OTPE3KaMH,
OTCEKAaeMBbIMU €10 Ha OCSAX KOOPAMHAT.

3agaya 7. B napke arTpakuoHoB roposia N 0JIuH U3 OTPE3KOB TPAEKTOPHH JIBUKEHUS 110€3/1a B

S(t) = Asin(@t+ @) e 4 pou

«AMEPHKAHCKHUX FOPKaxX» MPEJICTaBIsAET COO0 CHHYCOUTY:
@ — U3BECTHBIC YHCTIA.

Onpenenuth yroi HaKJIOHA K TOPHU30HTY TIOCETHTENSI aTTpaKIMoHa /[. B MOMEHT BpeMeHH 1j ero
JBUKCHHSI TI0 3TOMY OTPE3KY.

3ananme 8. [loxymaiite, ¢ TOMOIIBIO CPEICTB KAKOTO pa3zeiia MATEMATUKHA MOYKHO PEIIHTh
CJICYIONIYIO 3aauy.

«/1lns yOopku cHera Ha yJIHIIaX ropojia UCIOIb3YKTCS CHETOyOOpOUHbIe MauHbl. OHA
paboTaroT B TEUEHHUE CBETIIOTO BPEMEHH CYTOK € 6 /10 18 4acoB ¢ MOCTOSTHHOM CKOPOCTHIO

y6opku cHera 400 (M*/4). Vi3MeHeHIe 06beMa CHEra, BHIIAJAIOIIET0 Ha YIIHIBI TOPOJIA B TOPOJE

ds
& 120 -5,

dt S (Ij 06 3
B T€UEHUE CYTOK, MOXKHO OIHCATh YpaBHEHHUEM rmue 0o0beM cHera (B M°),
¥ —_
BHIMABINETO 3a Bpems t (B wacax), ! $7£24. B moment Bpemenn! =0 Ha ymumax roposa nexut
3
1000 M~ cHera. YCTaHOBHTE COOTBETCTBHE MEXKIy BpeMEeHeM t 1 00bEMOM CHeTa, JIS)KAIEero Ha

St . ..
yinhiax ropoaa ( ) . COCTaBBTe MATCMAaTHYCCKY0 MOJCJIb OTOU 3aaa4 U pCIOIUTE €C.




3amanue 9.

BeposSTHOCTh M3rOTOBIICHUS U3IENHSI, OTBEYAIOIIEr0 CTAaHIAPTY PU JAaHHOW TEXHOJIOTUU
paBna 0,8. HaiiTu BeposiTHOCTB TOTO, uTO M3 200 u3aenuii crangapTHeIMUA OyayT: a) poBHO 150,
0) ot 140 no 155, B) He MeHbIIIe 165.

3aganue 10.

Tpu aBTOMOOWIIS HAITPABIICHBI HA TIEPEBO3KY Ipy3a. BeposSTHOCTH HCTIPAaBHOTO COCTOSIHUS
nepBoro u3 Hux pasua 0,7, sroporo — 0,8, Tpetbero — 0,5. HaliTu BEpOATHOCTH TOTO, YTO
POBHO JIBa aBTOMOOWJISI MPUTOIHBI K SKCILTyaTal1u.

3aganue 11.
3amaH psn  pacmpeseneHus ciydaiHoW BenwuumHbl X. Halitu MaremaTtuueckoe
OXHMJIaHWEe, IUCIEPCUI0 M CpeaHee KBaapaTthuyeckoe oOTkiIoHeHue. [locTtpouth (QyHKIHIO

pacnpeesieHus.
X 4 6 10 12
P 0.3 0.2 0.2 0.3
3ananue 12.

CpenHee 4uCiI0 BBI30BOB, IOCTYIAIOIIMX HA CTAHIMIO CKOPOH IMOMOIIM 32 OJIUH Yac, PaBHO 9.
Haiitu BeposiTHOCTH TOTO, uTO 32 20 MHHYT ITOCTYIHT @) TPU BBI30BA; 0) HE Oojee ABYX
BBI30BOB.

3aganue 13.
CyTouHast TOTpEOHOCTD JECKTPOIHEPTUU B HACEIICHHOM ITYHKTE SIBJISETCS CITy4aiHOM
BEJIMUMHOM, MaTeMaTH4ecKoe oxkuaanue kotopoit paBHo 3000 «xBm/u , a nucniepcus paBHa

2500. OIIeHUTh BEPOSITHOCTD TOTO, YTO B OJIMKANIINE CYTKHA PACXO]] SJIEKTPOIHEPTHH B 3TOM
HacenieHHOM myHKTe Oyner ¢ 250010 3500 xBm /u

o 2 52
13. HaiiTn Bce KOMIUIEKCHBIE YHUCIIA, YIOBIETBOPSIONINE 3aJaHHBIM yCIIOBUSAM Z° — 78 =172,
HaiineHHple urciia 3anmucaTh B TPUHTOHOMETPUUSCKON U TTOKa3aTeIbHOU (popmax.

T

- - 17I7 - -
14. Beraucnuth 3HaveHus ¢pynkumii: cosi, In(3+4i),e 2, arcsini .

15. Haitru kopHu ypasHenus SINZ = 3i u ©300pasuTh X Ha KOMIUIEKCHOMN TUIOCKOCTH.
16. HccnenoBath Ha CXOAMMOCTD PSIIIBI:




n=1

0.2
X . )
17. Boruncauth uHTErpai ¢ To4HoCcThio 10 0.001:  a) 0) |sin(25x°)dx
‘('; Vi+x* ‘([

18. Pa3noxuth a) B psiji IO KOCHHYCaM U 0) B psiJl 10 CUHYcaM (DyHKIUIO, 3aJaHHYIO Ha OTPE3Ke

I/\
I/\

X, 0
[0,3] dopmymoii f(x) =9 3—X 1

1
— 3
2

I/\
I/\




0) Ilopsaxoxk mpoBeJeHUs] NMPOMEKYTOYHOH ATTECTALMH, MOKA3aTeJIH M KPUTEPHHU
OllCHUBAHMS:

[TpomexxyTouHasi arTecTamusi MO IUCHHUIUIMHE «MareMaThkay TNpOBOAMUTCS B (opme
sk3amena (2 u 4 cemectpsl), B hopme 3aueta ¢ omenkoi (1 cemectp) u B dopme 3auera ( 3
ceMecTp). DK3aMeH M 3a4eT MOTYT ObITh MPOBECHBI KaK B TPATUIIMOHHON (hopMme (TI0 OmteTam,
COJepXalllUM TEOpPEeTUYEeCKUEe M TpaKTUUECKue 3aJaHusi), Tak M B (opMe HTOroBOro
TecTupoBaHUs. K HTOrOBOMY TECTHPOBAHHWIO JOIYCKAIOTCS TOJIBKO TE€ CTYICHTHI, KOTOpHIC
OTYUTAIMCh 10 BCeM (OpMaM TEKYyIero KOHTPOJs (YCTHBIM OmpocC, TEKyllee TeCTUPOBaHHE,
3alIUTa WHIMBUIYAJTbHBIX JOMAITHUX 3a/laHUi, HAIMCAaHWE ayJAUTOPHBIX KOHTPOJBHBIX padoT,
BBINOJIHEHHE PACYETHO-TpauiecKux pador).

Ilokazamenu u Kpumepuu OUeHUEAHUA IK3AMEHA:

— Ha OLEHKY «OMIUYHO» — CTYACHT IEMOHCTPUPYET BBICOKUI YPOBEHb C(HOPMUPOBAHHOCTU
KOMITETEHIIHIA, TIOKa3bIBAET BHICOKHI YPOBEHb 3HaHUI HE TOJIBKO HA YPOBHE BOCIIPOU3BEICHHS U
OOBSICHEHUS! TEOPETHUECKOM HH(pOpMalMK, HO M HHTEIUIEKTyaJbHble HaBBIKM PabOTHI ¢
HAXOXKJCHUS YHUKAJIBHBIX OTBETOB K MPOOIeMaM, CBOOOIHO BBHITIOIHSIET MPAKTUICCKHE 33 JaHHS,
CBOOOJTHO ONEpPUPYET 3HAHUSAMH, YMEHUSMH, NPUMEHAET HMX B CUTyalUsX MOBBIIIEHHON
CIIO’KHOCTH;

— Ha OLIEHKY «XOpOouio» — CTyJIEHT AEMOHCTPUPYET CPEIHHUN YpOBEHb CHOPMHUPOBAHHOCTH
KOMIIETEHIIN, TIOKA3bIBACT 3HAHWS HE TOJIBKO HAa YPOBHE BOCIIPOM3BEACHUS M OOBSCHEHUS
UHPOPMALIMU, HO U XOPOLIME HAaBBIKM PabOTHI C  : OCHOBHBIC 3HAHUS, YMEHHUsS OCBOCHBI, HO
JIOITyCKAIOTCS HE3HAYUTENbHBIE OINMOKH, HETOYHOCTH, 3aTPYJHECHUS TPH aHATUTHYECKUX
olepanusx, NepeHoce 3HaHUH U YMEHHUI Ha HOBBIE, HECTaHJapTHBIE CUTYallUU;

— Ha OLEHKY «V00671emeopumenbHo» — CTyIEHT IEMOHCTPUPYET IOPOTOBBIH ypOBEHBb
c(OPMHPOBAHHOCTH KOMIIETEHLIMH, MOKa3blBae€T 3HAHUS HAa YPOBHE BOCIPOM3BEIEHUS U
00BsicHeHUs] WH(GOPMAIMY, HABBIKM BBIMOJIHEHHUS] MPOCTEUIINX 3aJaHuii mpu pabote ¢ Oazamu
JaHHBIX, TPOSBISECTCS OTCYTCTBHE OTICIBHBIX 3HAHWW, YMEHHH, HaBBIKOB, OOYYarOLIHHCS
UCTIBITHIBACT 3HAUMTENIbHBIC 3aTPYTHEHUS TPHU ONEPHUPOBAHUN 3HAHUSAMHU U YMEHHUSMHU TIPH UX
HepeHoce Ha HOBBIE CHTYaIlH;

— Ha OILIGHKY «Hey0061emeopumenbHo» — CTyJeHT He MOXKET M0Ka3aTh 3HAHUS Ha yPOBHE
BOCIIPOM3BECHUS M OOBSICHEHHS MH(OPMAIMY, HE MOXKET IOKa3aTh HaBBIKM pabOTHI ¢ Oazamu
JTAHHBIX.

Kpurtepuun oueHku (B COOTBETCTBUH C (OPMHPYEMBIMH KOMIETEHIMSMU U
IUTAHUPYEMBIMH pe3yiibTaTaMu oOy4eHus):

- A4 Cdadyr 3a4cTa 06yqammnﬁ0ﬁ JOJDKCH IIOKa3aTb 3HAHUA Ha YPOBHC
BOCIIPOU3BCACHUSA U 00BSICHEHHS I/IH(I)OpMaI_II/II/I, HHTCJUICKTYAJIbHBIC HABBIKW PCIICHUSA 3a/1a4,

- 3a4CT HC CHaH, €CJIM PE3YJIbTAaT 06quHH${ HC JOCTUTHYT, o6yqa}0mm7lc51 HE MOXCT
IMMOKAa3aTb 3HAHUA HAa YPOBHC BOCIIPOU3BCACHUA U 0OBSICHEHHS HH(bOpMaHHH, HC MOXCT IIOKa3aThb
HWHTCJIJICKTYAJIbHBIC HABBIKH PCIICHUA MPOCTHIX 3aa4.






