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JIucT aktyanusanuu padoyeil nporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roy Ha 3acefanuu kapeapel [IpuknaaHoi MaTeMaTuku U HUHPOPMATHKH

IIporokomor 20 1. Ne

3aB. kadempoii 10.A. U3BekoB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peanusanuu B 2026 - 2027
y4eOHOM roy Ha 3acemanuu kaeapel [IpUKIaaHON MaTeMaTHKU U HHOOPMATUKH

[Iporokom ot 20 1. Ne

3aB. kadempoii I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peamsanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu kaeapsl [IpUKIaAHON MaTeMAaTHKU U HHOOPMATHKH

[Ipotokom ot 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos

PaGouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanusanuu B 2028 - 2029
yaeOHOM roy Ha 3acefaHuu kageapel [IpukinaaHoil MaTeMaTUKu U HHPOPMATHKH

IIporokomor _ 20 r. Ne
3aB. kadenpoii 10.A. N3BekoB




1 Iles11 ocBOEHUSI TMCHUTILTHHBI (MOLYJIs1)

Lenbto ocBoeHMs] IUCHMIUIMHBL «MaTeMaTHKa» SBJSETCS BOCIHUTAHUE JOCTATOUYHO
BBICOKOM  MaTeMaTH4eCKOW  KyJIbTYpbl; IPUBUTHE  HAaBBIKOB  COBPEMEHHBIX  BHUJOB
MaTeMaTHYECKOr0 MBIIUIEHUS; IPUBUTHE HABBIKOB UCIIOJIb30BAaHUS MAaTEMAaTUYECKUX METO/IOB U
OCHOB MaT€MaTU4YE€CKOr0 MOJIEIMPOBAHUS B IPAKTUUECKOM JEATENBHOCTH.

Bocnuranue y cTy1IeHTOB MaTeMaTHYECKON KyJIbTYphI BKIIFOYAET B €051 SICHOE TOHUMaHHe
HE0O0XOIMMOCTH MaTeMaTHUECKOM COCTABISIONIEH B O0IIEH MOArOTOBKY OakanaBpa, BEIPAOOTKY
IpEeACTaBICHUI POJIM U MECTE MATEMAaTHKHU B COBPEMEHHOM LIMBHIIN3ALMH U B MUPOBOH KYJIBTYpE,
YMEHUE JIOTUYECKH MBICIUTh, ONIEPUPOBATH C A0CTPAKTHBIMU OOBEKTaMU U OBITH KOPPEKTHBIM B
yHoTpeOJeHUH MaTeMaTHYECKUX HOHATHH M CHUMBOJIOB I BBIPAKCHMS KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX OTHOIIEHUH. MaTemMaTinieckoe oOpazoBaHue OaKalaBpOB JODKHO OBITh IIMPOKUM,
OO0IIMM, TO €CTh JOCTATOYHO (PyHJaMEHTAJIbHBIM.

Hacrosmas nporpamma 1o MaTeMaTHKe OTPa)kaeT HOBbIE TPEOOBAHNUS, IPEABSBIIIEMBIE K
MaTeMaTHYeCKOMY OOpa30BaHUIO COBpPEMEHHBIX OakanaBpoB. Ee XxapakTepusyer NpuKiIagHast
HAIpaBJIEHHOCTh M OPHEHTAllMs Ha OOY4YEHHE CTYAECHTOB HCIOJb30BAHUIO MAaTEMaTHYECKUX
METO/I0B IIPH PELICHUH IPUKIIAJAHBIX 3a]1a4.

OOwmuit Kypc MareMaTuku sBiseTCs (yHIAMEHTOM MaTeMaTHYeCKOTro OO0pa30BaHUs
Oakasaspa.

2 MecTo TMCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa30oBaTe/IbHON MPorpaMmMbl

Hucuunnuaa MaremaTika BXOAMT B 00S3aTENIbHYI0 4YacTh Y4eOHOro IjiaHa
00pa30BaTesIbHOI IPOrpPaMMBI.

Juisa  u3ydeHus  AMCUUIUIMHBL  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJIAJCHUSA),
c(OpMHUPOBAHHEIE B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TIPAKTHK:

Huctunnuna «Marematuka» BXOIUT B 0a3oByr0 yacTh Oyioka 1 oOpaszoBarenbHOM
nporpamMMmel. Yuebnas aucuumiauHa b1.5.09. «Marematuka» sBIsSeTCS  AUCIHUILIAHON
MaTEMaTUYECKOT0 U €CTECTBEHHOHAYYHOTO IIMKJIa 00pa30BaTeIbHOTO CTaHAapTa OaKkanaBpa.

N3ydenne nucuUIUIMHB 0a3UpyeTcs Ha MKOJIBHBIX Kypcax MaTeMaTHKU: anredpa, Hauana
MaTEeMaTUYECKOT0 aHAIN3a, TEOMETPHUSL.

OcBoeHue TaHHOM JUCHUIIMHBI IPEIIOoiaraet, YTo B pe3yJbTaTe U3y4eHUs IIKOJIbHOTO
Kypca MaTeMaTUKH O0yJaroImuiicss uMeeT chOpMHUPOBAHHOE TIPEACTABICHHE O MAaTEMAaTHUKE Kak
YHHUBEPCATHHOM SI3bIKE HAyKH, 00 MAESIX M METOJaX MaTeMaTHUKH, BIaJeeT MaTeMaTHUYeCKHUMHU
3HAHUSIMA U YMEHMSIMHU, COOTBETCTBYIOIMMU DefeparbHOMY KOMIIOHEHTY TOCYAapCTBEHHOTO
CTaHaapTa o0Iero oopa3oBaHus, UMEET PAa3BUTOE JIOTHUECKOE MBIIUICHHE, TPOCTPAHCTBEHHOE
BoOOpakeHue, 00J1a/1aeT BHICOKUM YPOBHEM aJITOPUTMUUYECKOM KYIbTYpBHI.

3 Komnerenuun odyuaruierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILVINHBI (MOAYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4eHHu s

B pesynbrate ocBOeHUST TUCIUIUIMHBI (MOIYJIs) «MartemaTnkay 00yJaromuics JOJDKEH
001aaTh CIEAYIOIUMHU KOMIETEHIHSIMHU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTop JOCTHIXKXCHHUA KOMIICTCHIIMH

OIIK-1 Cnoco0OeH HCMONb30BaTh IOJIOKEHUS, 3aKOHbl M METOJbl €CTECTBEHHBIX HayK H
MaTEMATHUKH JUIsl PELIEHUs 33/1a4 MH)KCHEPHOU JI€ATENbHOCTH

OIIK-1.1 [Tpumensier ¢pu3nueckue 3aKOHbl U MaTEMAaTUYECKHE METO/IbI [T peIIeHUs
3aJ1a4 TEOPETHUECKOT0 U MPUKJIATHOTO XapaKTepa
OIIK-1.2 Hcnonb3yer 3HaHUS (PU3MKM M MAaTeMaTHKH MPHU PEIICHUN MPAKTUYECKUX

3agaq




4, CTpyKTYpa, 00bEM H cojiep:KaHue TUCHHUIINHBI (MOTYJIs)
OO01mast TpyJ0eMKOCTh JUCIUILIMHBI cocTaBsieT 14 3adeTHbix equanil 504 akaj. 4acoB, B TOM YHCIIE:
— KOHTaKTHas pabdora — 291,8 akan. yacos:
—aynurtopHas — 280 akaj. 4acos;

— BHeayautopHas — 11,8 akan. gacos;
— camocrosTenpHas padota — 140,8 aka. yacos;

— B (popMe npakTHuecKoi moarotoBku — 0 akaz. 4yac;

— MOJTOTOBKA K DKk3ameHny — 71,4 akaj. dac

d)opMa aTTeCcTaluu - 3K3aMCH, 3a4€T, 3a4CT C OHeHKOfI

AynuropHas s s
o | womrakTHAs pabora E z ®dopma TeKyIero
=
B B aKaj. yacax 3] Bun KOHTPOJISt
Pazzen/ Tema 3 (B axaz. yacax) £ . p Kon
S & © | camocrosarensHON YCIIEBaEMOCTH U
JUCLUTUTAHBI P £ . KOMITETCHIIUU
O 25 paboThI MIPOMEKYTOYHOM
7mab. | mpakT. | 3@
Jlex. Z 3 aTTecTaluu
3aH. 3aH. | U &
1. DnemeHTsI TUHENHHOI anreOps!
¥ aHAJTUTUIECKON FeOMETPHH
- U3yuYeHHE
TEOPETUIECKOTO
MarepHaia.
1.1 Martpunst Hu P >
- BBIMIOJIHEHHE | - KOHCYJIBTHPOBAHKE,
OTIPEICITUTEIIH.
. WHIMBUIYAJIBHOT O - IpOBEpKa
JlelicTBUsL HaJ MaTpUIIAMU.
JIOMAIIHETO BBIIIOJIHEHUS OIIK-1.1,
Brruncienue 6 6 5
3a/laHus, UHJIUBUlyaJIbHOTO OIIK-1.2
ompenenutens.  OOparHas
- TECTHPOBAHKME | JOMAIIHEro 3ajaHus,
MaTpHIa. MarpuuHbie
YISt - TECTHPOBaHHE
YpaBHECHUS
CaMOKOHTPOJIS,
- HUHTEPAKTHBHOE
TECTHPOBaHKE
1 - U3yUYCHHE
TEOPETUYECKOTO
MaTepHana,
N - BBITIOJIHEHHE
1.2 CucreMbl JHHEHHBIX
WHIUBUIYAIBHOT O - KOHCYJIbTHPOBAHUE,
anreOpanvaecKux
N JIOMAIIIHETO - IpOBEpKa
YPaBHCHHH. samanus  MJI3 Ne BBITIOJTHEHHUS
Croco6sr pemrenust CJIAY. 4 4 4 A " o h OIIK-1.1
1 "JIunetinas WH/MBUAYAJILHOTO
Uccnenosanune CJIAY. "
anrebpa", JTIOMAIIIHETO 3aJIaHHMs,
dyHIaMeHTaNIbHAs CHCTeMa
N - TECTHPOBAHHE - TECTHPOBaHHE
pewenuii CJIOY.
TUTst
CaMOKOHTPOJIS,
- HHTEPaKTHBHOE
TECTHPOBAHUE




- U3y4YCHHE

TEOPETHIECKOTO
MaTepHaia,
1.3 BekropHas anrebpa. - BBIMIOJIHEHHE | - KOHCYJIBTHPOBaHKE,
Tlonsarue BEKTOpa. WH/IMBUIYAJIBHOT O - IpOBEpKa
Omnepanyu Haj BEKTOpaMHu. 6 6 5 JIOMAIITHETO BBITIOTHEHUS OIK-1.1
BexropHoe mpocTpaHCTBO. 3ajaHus, WH/IMBUAYJILHOTO '
Jluneitnsrit omneparop. - TECTUPOBAaHUE | JOMAIIHEro 3aJaHusl,
Ksanpatuunsie popmel JUIsL - TECTHPOBaHHE
CaMOKOHTPOJIS,
- HHTEPaKTHBHOE
TECTUPOBAHHE
- U3y4YeHHe
TEOPETHIECKOTO
MaTepHaa,
1.4 VYpaBHeHHE IUHHU B - BBITIOJIHCHHE
JIEKapTOBOM cucreme WHIUBUIYAJIBHOT O
KOOpOMHAT ¥ B TOJSIPHOI JIOMAIITHETO - KOHCYJIbTHPOBAHUE,
cucTeMe KOOpAMHAT. 3aganus MJ13 Ne 2 - IpOBEpKa
IIpssmast Ha T™IIOCKOCTH W 6 6 7 "BekTopHas BBITIOJTHEHHSI OIK-1.1
MIPOCTPAHCTBE. anreOpa. UHJIUBULyaJIbHOTO '
ITnockocTsh. AmnanuTryeckas | JOMaIIHEro 3aJaHMs,
Hunuuapuueckue reomerpus”, - TECTHPOBaHHE
TTOBEPXHOCTH. - TECTUPOBAHUE
Kpussie BTOpOro nopsiaxa JUIsL
CaMOKOHTPOJIS,
- HHTEPaKTHBHOE
TECTUPOBAHHE
HWroro no pazneny 22 22 21
2. BBenenne B MaTeMaTHYECKHI
aHaNu3
- N3y4eHue
TEOPETUYECKOTO
Mmarepuana,
- TECTHPOBaHHE
2.1 MuoxecTBo. DyHKIUH. A
Tpesen TCIIOBOI CaMOKOHTpOJIS, | - KOHCYJIETUPOBAHUE,
OCIEIOBATENBHOCTIL - BEIMIOJIHEHHE | - 3AIUTa BBITOJTHEHUS
6 6 6 |MHOMBHMIYyaNbHOT O| WHAWBUAYAIHHOTO OIlK-1.1
TIpenen (dhyHKIUU.
JIOMAITHETO JIOMAITHETo 3a1aHus,
Brruncnenne MIPEACIIOB.
HenpepsiBHOCTS (yHKIHH 38.25;’:1HI/I$I NA3 Ne 3 - TECTUPOBaHUE
Bsenenue B
MaTeMaTHYECKUI
aHaNm3: penen
¢byHKIMN.
HenpepriBHOCTH"
HWroro no pazneny 6 6 6

3. Juddepennmansaoe
ucuucieHne (QYHKUUH  OJHOM

TIEPEMEHHOI




- U3y4eHHe

TEOPETUIECKOr0
Mmarepuana,
- TECTHPOBaHUE,
3.1 Juddeperuupyemoctb - BBITIOJIHCHHE - TECTHPOBaHUE,
OOIL. NPAKTUYECKUX - ayAMTOpHas
TIpousBoHast (dhyHKIHH. JIOMAIITHUX KOHTpPOJIbHAs paboTa
4 4 4 N OIIK-1.1
Juddepenuuan GyHKIUH. 3a/laHul, AKP 2
Texnunka BBIYHCIICHHSI - moarotoBka kK |"duddepenuupopanue
MIPOU3BOAHOM. ayIUTOPHOU oOoI1"
KOHTPOJIBHOK
pabore AKP 2
"Muddepeniupon
1 anue OOIT"
- U3y4eHue
TEOPETHIECKOTO
Mmarepuaa,
32 OcHoBHBIC TeopeMs! - TECTHPOBAHUE, - TECTUPOBAHUE,
- BBITIOJIHEHHE - ayIUTOpHAas
JudhepeHIaIbHOro
N 4 4 12 MPaKTHYECKUX | KOHTpoJIbHAs padoTta OIK-1.1
. JOMaIIHUX AKP 2
TIpunoxeHus: NpoU3BOAHOM . "
K HOCTIEIOBAHMIO chyHKITHIL. 3aJJaHHH, Z[I/ICI)(I)epeHL[I/vIVPOBaHI/Ie
- IOATOTOBKA K OOl
AKP 2
Juddepenuupona
Hue OOIT"
HWroro no pazneny 8 8 5,2
Hroro 3a cemectp 36 36 32,2 DK3aMeH
4. VHrerpanbHOe WCUUCIECHUE
(YHKIIUHU OJIHO TEpEeMEHHO
- U3y4eHue
4.1 ITepBooOpa3zHast. TEOPETUYECKOTO
Heonpenenennslit Marepuana - cobecenosare,
6 6 10,1 - IPOBEpKa OIlK-1.1
HUHTCTpal. - BBIIIOJIHCHHEC
JIOMAIITHETO 3aaHus
MeTob51 HHTETPUPOBAHUS JIOMAITHETO
3a7aHus
- N3y4eHue
TEOPETUIECKOr0
Mmarepuarna,
- BBIIIOJIHEHUE - IIpOBEpKa
WHIUBUAYaJIBHOT O BBITIOJTHEHHUS
4.2 OnpeneneHHbII JIOMAIIHEr 0 WHAUBUIYaJIEHOTO
HHTETpal 3aganus /I3 4 | nmomaniHero 3amaHus
Mertoast BBIYUCIICHUS.| 2 6 4 5,2 | "OmnpeneneHHbIi "3 4 OIIK-1.1
IIpunoxenns HWHTETPAI ¥ €TO "OnpeneneHHbII
ONPEEIEHHOI0 HHTETPAIa. MpUI0oKEeHUs", UHTETPAIl U €TO
- TECTUPOBaHUE TIPIIIOKEHUS ",
JJIA - TECTUPOBAHUC
CaMOKOHTPOJIS,
- HHTCPAKTUBHOC
TECTUPOBaHHE
- U3y4eHue
43 HecoGcTBeHHbIe TEOPETHICCKOTO | _ MPOBEpPKa KOHCIIEKTA
2 2 2 MaTepHaa, OIlK-1.1
HHTETPaJIbI JeKIUH
- COCTaBJICHHE
KOHCIIEKTa JICKIIUH
HWroro no pazneny 14 12 17,3
5. JuddepennansHoe u
HUHTErpaJIbHOE UCUHCIICHHE
GbyHKIMN HECKOJIBKUX

[IEPEMEHHBIX




- U3y4eHHe

TEOPETUYECKOTO
Mmarepuana,
- TECTHPOBaHUE,
- TECTHPOBaHUE,
- 3aIuTa
- BBITIOJTHEHNE
51 TIlonarue  QyHKIUA HWHIUBUAYaJIbHOTO
WHIMBUAYaJIBHOT O
HECKOJIbKUX II€PEMEHHBIX. JIOMAIITHETO 3aIaHus
IIpenen u HempepbIBHOCTH JIOMAIIHETO na3 s
P pep ' 8 8 6 | samammsnmzs |, OTIK-1.1
Huddepenuupoanue " HuddepenuunansHoe
Huddepenipans
GbyHKIMN HECKOJIbKHX Hoe 1 Y MHTETpajbHOe
nepemMeHHbIX. [Tpunoxenus ucyucieHne QyHKIuu
HHTETpanbHOe
HECKOJIbKHX
UCUHUCIICHHE "
MEPEMEHHBIX
GbyHKIMHU
HECKOJIbKUX
MepeMeHHBIX"
- U3y4YeHHE
TEOPETHIECKOTO
MaTepHania,
- TECTUPOBAHUE,
- 3aIUTa
5.2 IloHaTHe KpaTHOTO - BBITIOJIHEHHE
UHMBUTYaTBHOTO
uHTerpara.  Haxoxnenue WMHIUBUAYaJIBHOT O
JIOMAITHETO 3aTaHus
UHTErpaJIoB 2 U 3 MOps/IKa. JIOMAIITHETO VI35
TIpunoxenus KpaTHBIX 6 6 5 samanus U35 |, OIlK-1.1
" HuddepennuansHoe
UHTETPaNoB. Juddepennuans
. Y HHTETpajbHOE
KpuBonunueiinsie HOE H
ucuucieHne QyHKINU
uHTerpaisl 1 u 2 pona UHTErpallbHOE
HECKOJIbKHX
WCUHCIICHHE "
MEPEMEHHBIX
GbyHKIMH
HECKOJIBKHX
HepeMeHHBIX"
HWroro no pazneny 14 14 11
Hroro 3a cemectp 34 34 36,3 DK3aMeH
6. JuddepennmansHbie
ypaBHEHHS
- U3yuYeHHE
TEOPETHIECKOTO
Marepuaia.
6.1 OOBIKHOBEHHBIE P ’
- BBITIOJTHEHNE - TECTUPOBAHUE,
nuddepeHInaIbHbIC
UHIUBUAYaJbHOT O - 3ammTa UJI3 6
YpaBHECHUS MEpBOro "
JIOMAITHETO OOBIKHOBEHHBIE
TopsIKa. 6 8 8 OIIK-1.1
3amganus M]3 6 muddepeHnaibHbIe
YpaBHeHUs BBICHIMX "
OOBIKHOBEHHBIE | ypaBHEHUS NEPBOTO
MOPSIIKOB,  JTOMYCKAIOUIHe o
muddepeHunansH nopsiaKa
MOHM)KEHHE MOPs/IKa
bl YpaBHEHUS
TepBOro mopsaka',
- TECTHPOBaHHE
- U3y4eHue
TEOPETUYECKOTO
Mmarepuara, - TECTUPOBAHUE,
6.2 Jluneitasie - TECTUPOBAHHUE, - 3aIMTa
i bepeHraIbHbIe - BBITIOJTHEHUE AHIUBHIYATHLHOTO
ypaBHEHHUS BBICIITHX WHIMBUIYAJIBHOT O JOMAIIHEro 3aJaHus
TOPSAKOB. 8 6 8 JIOMAIITHETO U3 7 "JIHAY OIlK-1.1
CucreMsl JIMHEMHBIX 3amanus UJ13 7 BBICHIMX MOPSAIKOB C
muddepeHInaIbHBIX "JIHAY BeICIINX MOCTOSIHHBIMU
ypaBHEHUI MOPSIZIKOB C K03 QUITEHTaMH.
TOCTOSTHHBIMH Cucremsr V"
K03 dUIIEHTaMH
. Cucremsr JIV"
HWroro no pazpeny 14 14 16

psapl. Paasl Dypee

7. Yucnossle ¥ QYHKINOHATHHEIE




- U3y4eHHe

TEOPETUYECKOTO
MaTepHana,
7.1 Yucnosblie psibl. - BBITIOJTHEHUE - TECTHPOBaHUE,
TToHsATHE CXOAMMOCTH psizia. 6 6 1 |MHAMBUAYAIBHOT O - 3amura M]3 8 OIlK-1.1
IIpu3naku cxogumocTu JIOMAIIHEr 0 "Psanpr"
3amarusa M]3 8
"P}I,I[BI"
- TECTHPOBaHHE
- U3yuYCHHE
7.2 @OyHKIHOHAIBHBIE e
TEOPETUYECKOTO
DAL MaTepHaia
Ilonsitne P >
(bYHKIHOHATHHOTO ana - BBITIOJTHEHUE - TECTHPOBaHUE,
y pana, 6 6 0,5 |vHIMBHIYATBHOT O - 3amura U3 8 OIlK-1.1
001aCTH CXOJUMOCTH. " M
JTOMAITHETO Psipt
CrerneHHbIe PSIBL
3amaausg M]3 8
TIpunoxeHuss  CTEMEHHBIX " "
Paner
psnoB
- TECTHPOBaHHE
- U3yuYCHHE
TEOPETUYECKOTO
MaTepHana,
- BBITIOJIHEHUE - TECTHPOBaHUE,
7.3 Psner @ypre 4 2 0,5 |vHIUBHIYATBHOT O - 3amura M]3 8 OIIK-1.1
JIOMAIIHEr 0 "Panpr"
3amaausg M]3 8
"PXZ[LI"
- TECTHPOBaHHE
HWroro no pazneny 16 14 2
Hroro 3a cemectp 36 36 34,1 3a4ET
8. Teopus GbyHKIHH
KOMILUIEKCHOTO TIEPEMEHHOTO
- U3yUYCHHE
TEOPETHIECKOTO
8.1 MHoX)ecTBO P
MaTepHana, - 3ammra
KOMIUIEKCHBIX YHCEI.
- BBITIOJIHEHUE WHJIUBULyaJIbHOTO
Dopmbl 3aIUCU
4 4 8 |MHOMBHIYaNBHOT O| IOMAIIHETO 3aJaHus OIIK-1.1
KOMILIEKCHOTO YHCoa. "
JIOMAIITHETO N3 9 "KomriekcHbie
Onepauun Hax "
3amaausa M]3 9 qyciaa
KOMIUIEKCHBIMH YHCATIMU "
KommrekcHbie
yucna"
- U3yuYeHHE
TEOPETUIECKOTO
- 3aIuTa
MaTepuania,
WH/IBUAYAILHOTO
8.2 Tlonsartue  QyHKIMH - BBITIOJIHCHHE
JIOMAIITHETO 3aaHUs
KOMIUIEKCHOTO WHIMBUIYAJIBHOT O
nas3 10
TIEPEMEHHOTO. 4 6 8 JIOMAIIHETO " OIIK-1.1
DOneMeHTapHbIe
OneMeHTapHble  QYHKIHUA 3ananus MJ13 10
" (yHnxunn
KII OrneMeHTapHbIe
KOMILTIEKCHOT'O
GbyHKIMU "
MEPEMEHHOTO
KOMILJICKCHOTO
nepeMeHHoro"
- U3yUYCHHE
TEOPETUYECKOTO
MaTepHana, - 3amMra
- BBITTOJIHEHHE WHIUBHIYaJIbHOTO
8.3 Mpexex, HHIUBUIYAIBHOT O ILOMJEIiHIHélF}(]) 3aaHus
HernpepbiBHOCTH DKIT.
T qﬁ’d)gpeHquOBaHm . 4 6 | 81 JIOMALIIHEro W3 11 OIK-1.1
samaaus UJI3 11 |"duddepenmupopanne
unrerpuposanue OKII " A A Jludeperup
JuddepeHiypoB | 1 uHTErpUpOBaHHEe
aHWe u OKIT"
HMHTETPUPOBAHUE

OKII"




- U3y4YCHHE

. TEOPETHIECKOTO
8.4 Psampl B KOMILICKCHO#
MaTepHaia, - 3ammra
TUIOCKOCTH.
- BBITIOJTHEHNE MHIUBHAYAJIHHOTO
Yucnosele PpAIBL Pan
Teiiopa.  Pan  Jlopana 4 6 4 |MHAMBHAYaIBHOT O JOMALIHETO 3a/IaHHs OMK-1.1
’ ’ JTOMAIITHETO W3 12 "Pager B '
Knaccupukanus  ocoObIx .
ToueK 3amanus M]3 12 KOMILIEKCHOM
) "Psnpl B II0CKOCTH"
Beruer ¢yHxuuu N
KOMILIEKCHOH
I10CcKOCTH"
HWroro no pazneny 16 22 28,1
9. Teopus BeposiTHOCTEH
- U3y4YeHHe
TEOPETHIECKOTO
MarepHaia.
9.1 DneMeHThI P ’
KOMOUHATOPHKH - HHTEPaKTHBHOE
PaSMGIHeHI/IIzI ’ 2 2 8 TECTUPOBAHUE, - TECTUPOBaHUE OIlK-1.1
) BEITIOJTHEHHE
ITepecranoBku. Coueranus
MPaKTHYECKOTO
JIOMAITHETO
3aJlaHus
. - U3yuYeHHE
9.2 CityyaiiHbie COOBITHSL. y
. TEOPETUYECKOTO
Aure6pa COOBITHIA.
MaTepHania,
Teopemsl CIIOXKEHHS,
. - TECTUPOBaHUE, - TECTUPOBAHUE,
YMHOXCHHA BEPOATHOCTCH. BBINOJIHEHNE 3ammra M/13 13
YcnoBHas BEPOSATHOCTb. 6 6 10 " . OIlIK-1.1
MHIUBUAYaJIBHOT O Cryuaiinsie
IlonHas BepoATHOCT. "
Dopmyia P JIOMAIIHEr 0 COOBITHS
PMY. PHYJUIH, samanms VI3 13
npubmmkenns  [lyaccona, " N
Crnyyaiinbie
Jlamnaca. "
COOBITHSA
9.3 CiiyyaiiHble BEIUMYHUHBI.
JuckpeTHble u
menpepeiBEble CB.  Psn - U3y4YCHHE
pacnpeneneHus, (QyHKIUSL TEOPETHIECKOTO
pacnpeneneHusi, IOTHOCTh MaTepHania,
pacnpeneneHus. - BBITIOJTHEHNE - 3ammra U3 14
MaremaTnueckoe 6 6 10 |uBHAMBHAYAIBHOT O "Ciy4aiinble OIIK-1.1
OXHJaHue, JcTepens, JIOMAITHETO BEJNYNHBI"
HayaJIbHbIC U LEHTPAJIbHbIC 3amanus U3 14 "
MOMEHTHI. N3BecTHbIE Cryqaitasie
pacnpeneneHus. BEJIMYMHBI"
3akoHBI OONBIIUX YHUCEI.
Msuoromepusie CB.
HWroro no pazaeny 14 14 28
10. DyeMeHTBI MaTEeMaTHUCCKOU
CTaTUCTHKU
- U3yuYeHHE
TEOPETHYECKOTO
MaTepuana,
- 3aIUTa PacueTHO-
- BBITIOJIHEHHE .
ACUCTHO rpaduueckoit paboTsI
10.1 I'enepanbHas - pa (udeckoii PT'P 1 "IlepBuunas
COBOKYITHOCTh M BBIOOpKA. §6OTBI PIP 1 00paboTka
CraTHCTHYECKHE  OLICHKH 4 4 2 p"HepBHlIHaﬂ pe3yNbTaTOB OMK-1.1
rapameTpoB 06paGoTKa JKCIIEpUMEHTA. '
pacnpenenenus. TodedHble p Yucnossie
pe3yibTaToB
Y UHTEPBaJIbHBIC OLICHKU XapaKTePUCTUKU
IKCIEPUMEHTA.
hcioBLIE TeHEpaJIbHBIX
@ napameTpoB"
PaKTEPUCTUKU
reHepaTbHBIX

napameTpoB"




10.2 JloBepuTenbHbIC
HHTEPBAJIBI IS TAPaMeTPOB

HOPMAaJIbHOTO - H3y4eHue
acnpenenenus. [lonsarue o TEOPETUYECKOTO
pactipelt P - 3amura PI'P 2
KPHUTEPHSX MPOBEPKH Mmarepuana, "MpoBepKa
CTaTUCTUYECKUX  THUIOTE3. 4 4 2 |- Bommosnnenue PTP POBEP OIlK-1.1
" CTaTHCTHYECKUX
Kputnueckas 001acTh, 2 "TIpoBepka ;
THITOTE3
YpOBEHb 3HaYMMOCTH, CTaTUCTHYECKUX
MOIIIHOCTh KpUTEPHSL. runores"
Kputepnii cornacus
IIupcona
10.3 DyHKIMOHANBHAS - U3y4eHHe
3aBUCHMOCTb U PErpeccHsl. TEOPETHIECKOTO
perp P - 3ammura PI'P 3
Kpussie perpeccu. MaTepHaa, "

. Brlsicuenne
Bri6opounbIit - BeimoniHeHue PI'P KOPDESLHOHHOH
K03 pUIIMEHT KOppessuu. 4 4 2 3 "BrlsicHeHUE pp OIlK-1.1

N 3aBHCUMOCTH
Ompenenenue mapaMeTpoB KOPPEISIIHOHHOMN
- HU3MEPHUMBIX
JMHEHHON perpeccun 3aBUCUMOCTH "
NPU3HAKOB
METOIOM HaMMEHBIINX HU3MEPHUMBIX
KBaJ|paToB IIPU3HAKOB"
HWroro no pazapery 12 12 6
11. DneMeHTHI ONEpPanuOHHOTO
WCUUCIICHHSI
Wzyuenue
Becena no ocHOBHBIM
TEOPETHIECKOTO
111 DneMeHTHI MATeDHANA MOHATHSM U
OTIEePaIMOHHOTO 4 2 0,2 P OTpeIeIICHHUSIM OIlK-1.1
BBITIOJTHEHNE N
WCUUCIICHHS 3amura goMalHen
JIOMAIIHETrO
padoThI
3agaHus
Wroro no pazneny 4 2 0,2
Hroro 3a cemectp 34 34 38,2 320
9K3aMeH, 3a4eT, 3a4eT
Wroro no nucuumnune 140 140 ]140,8 ’ .

C OILICHKOM




5 O0pa3oBarTejibHbIE TEXHOJIOTHH

1. TpaguiroHHble 00pa30BaTEIbHbIE TEXHOJIOTHH, OPUEHTUPOBAHHbBIC HA OPraHU3alHIo
00pa30BaTeNIbHOTO IIpOLECCa U IPEANOJAraloulyl0 MpsMYyI0 TPAHCIALMIO 3HAHUM OT
npernojiaBaTess K 6akanaBpy.

@®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TPAAULIMOHHBIX TEXHOJIOTHIA:

WudopmannonHas Jekuus — IOCIeloBaTelbHOE H3JIOKEHHE MaTrepuaja B
JUCHUTUTMHAPHON JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT MpernoaaBaTesl).

IIpakTHueckoe 3aHATHE, ITOCBSIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHMM M HABBIKOB I10
IIPEUI0KEHHOMY aITOPUTMY.

2. TexHosnoruu nmpoOIEMHOTO OOyUeHHs] — OpraHu3aIs 00pa30BaTENLHOTO IpoIlecca,
KOTOpas MpeIoaracT MoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3AaHUE YUEOHBIX MPOOIEMHBIX
CUTYalUH JUIsl CTAMYJIMPOBAaHUS aKTUBHOW MI03HABATEIbHOU AEATEIbHOCTU OaKaIaBpoOB.

@®opmbl y4eOHBIX 3aHATHUH C UCIIOIB30BAaHUEM TEXHOJIOIMHA POOIEMHOT0 00yUEHUS:

[IpakTryeckoe 3aHsATHE B (hOpME MPAKTUKyMa — OpraHu3anus yaeOHo! paboThl, HAIpaB-
JICHHasl Ha pelleHue KOMIUIEKCHON y4eOHO-II03HaBaTeIbHOM 3a/1auu, TpeOyrolel oT CTyaeHTa
IIPUMEHEHN KaK Hay4HO-TEOPETUYECKUX 3HAHNN, TAK ¥ IPAKTUYECKUX HABBIKOB.

3. HTepakTHBHBIE TEXHOJIOIMU — OpraHu3anus oOpa3oBaTebHOrO Mpolecca, KOTopast
IIPEANOJIAracT akTUBHOE U HEJIMHEMHOE B3aMMOJICHCTBUE BCEX YYACTHUKOB, JJOCTHKEHHE HA 3TON
OCHOBE JINYHOCTHO 3HAYMMOT'0 JJIsl HUX 00pa30BaTeIbHOIO pe3yibTaTa.

@opMbI yueOHBIX 3aHSATHH C HMCIIOJIB30BAaHUEM CIICHUAIN3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTH:

Jlexuusi «0OpaTHON CBSA3M» — JIEKLMS-TIPOBOKALMs (M3JI0’KEHUE MaTepHualia ¢ 3apaHee
3aIlJJaHUPOBAaHHBIMU  OIIMOKaMM),  JIeKIus-Oecena,  JIGKUMSA-AUCKYCCHs,  JIEKLUA-TIpecc-
KOH(EepEHIIHS.

4. UnpopMalimoHHO-KOMMYHHKaIIMOHHbIE 00pa30BaTeIbHbIE TEXHOJIOTHH — OpraHU3aIUs
00pa30BaTeNbHOTO MPOLIECCa, OCHOBAaHHAS HAa MPUMEHEHUH MPOrPaMMHBIX Cpell U TEXHUUYECKUX
CpeACTB paboTHI ¢ HH(OPMAITHEH.

6 YueOHO-MeTOAMYeCcKOe o0ecriedeHUe CAMOCTOSITeJIbHOI PadoThI 00y4aKoIHXCs
[Ipencrasneno B mpunoxxenuu 1.

7 OneHoYHbIe cpeIcTBA A5 POBeeHUsI IPOMEKYTOYHOM aTTecTAluH
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIMOHHOE 0OfecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas UTEpaTYypa:

1. [lunayes, B. C. Beicuias maremaruka : yaeOnuk / B. C. IllunaueB. — Mocksa :
NH®PA-M, 2024. — 479 c. — (Boicuiee oopaszosanue). — DOI 10.12737/5394. - ISBN 978-5-
16-010072-2. - Texkct : anextponnbiii. - URL: https://znanium.com/catalog/product/2085943
(mata ooparmenus: 02.04.2024). — Pexxum 1ocTyIa: Mo MOIMHCKE.

2. Maremaruka : yue6Hoe nocobue / FO. M. [lanunos, JI. H. XKXyp6enxo, I'. A. Hukonosa
[u ap.] ; mox pen. JI. H. XKypGenko, I'. A. Hukonooii. — Mocksa : UH®PA-M, 2022. — 496 c.
— (Bsicmiee oopazoBanue: bakanaspuar). - ISBN 978-5-16-010118-7. - Tekct : 3JeKTPOHHBIH. -
URL: https://znanium.com/catalog/product/1818645 (mara obparmienus: 02.04.2024). — Pexxum
JIOCTYTIA: IO TIOJIITHCKE.



https://znanium.com/catalog/product/2085943
https://znanium.com/catalog/product/1818645




0) lonoJiHMTE ILHASA JIATEpaTypa:

1. Marematuka B mpumepax H 3agadax . yue0. mocobue / O.M. [ertspesa, JI.H.
Kypbenko, I'.A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — Mocksa : UTH®PA-M, 2019. —
372 ¢. — (Bwicmiee obOpaszoBanue: bakamaBpumar). - ISBN 978-5-16-011256-5. - Tekcr :
snektponnsii. - URL: https://znanium.com/catalog/product/989802 (mata oOpareHus:
02.04.2024). — Pexxum gocTyma: 1o MoAN1cKe.

2. ®uxrtenroinsil, I'. M. OCHOBBI MAaTEMAaTHYECKOT0 aHAIN3a | Y4eOHHMK : B 2 yacTsax / I'. M.
@uxtenronbil. — 11-e uzn., crep. — Cankr-IlerepOypr : Jlans, [6.1.]. — Yacts 1 — 2019. — 444
c. — ISBN 978-5-8114-0190-1. — Texkcr : snekTpoHHbiii // JIaHb : 3J€KTPOHHO-OUOIHOTCUHAS
cucrema. — URL: https://e.lanbook.com/book/112051 (mara obpamenus: 02.04.2024). —
Pexum fnocrtymna: asis aBTOpH3. MOJIb30BaTENCH.

3. @uxtenroisil, I'. M. OCHOBBI MATEMAaTHUECKOTO aHaJIM3a | y4eOHuUK : B 2 yacTsx / I'. M.
Ouxrtenronsll. — 10-e uzn., crep. — Cankrt-IlerepOypr : JIans, [6. r.]. — Yacts 2 — 2019. — 464
c. — ISBN 978-5-8114-0191-8. — Tekcr : anekTpoHHbI# // JIaHb © 371€KTPOHHO-OMOIMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/115730 (mara oGpamenus: 02.04.2024). —
Pexwum moctyma: s aBTOpH3. OJIB30BATENICH.

4. 1lunaues, B. C. Bamaunuk 1o BbIciield MaTemaTtuke . ydeOnoe mocodbue / B. C.
HlunaueB. — 10-e u3g., crep. — MockBa : UHOPA-M, 2024. — 304 c. — (Boicuee
obpaszoBanme). - ISBN 978-5-16-010071-5. - Tekcr : onekrponnweii. - URL:
https://znanium.com/catalog/product/2124772  (mata oOpamenus: 02.04.2024). — Pexum

TOCTVUTTIA® TIN TINTITTIACK A

B) MeToan4eckue yKa3aHusi:


https://znanium.com/catalog/product/989802
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730
https://znanium.com/catalog/product/2124772

1. AbpamoBa, .M. DnemeHTh BEKTOPHOH anreOphl M aHAIUTUYECKOW T€OMETPHH:
Metoaunueckue yka3anus st CTyieHToB | kypca Bcex crenansHocTeir. — MI'TY, 2008. — 16 c.

2. AkmanoBa, 3.C. Heonpenenennsiii unterpai: Terpanb-koncnekt — MI'TY, 2008. — 23
c.

3. Baxpymesa, .A. KpuBbie 1 moBepxHoCTH 2 opsiaka. [lonspHas cuctema Koop-IuHar.
[Ipaktukym — Marauroropck: I'OY BITIO «MI'TY um. I'.1. Hocosay, 2009. —19 c.

4. Topsiuea, H.A. Teopust QpyHKIIUH KOMIUIEKCHOTO TEPEMEHHOro: MeToaudecKue
YKa3aHUsS W BAapUAHThl MHIUBUIYaTbHBIX 3aJIaHUN IS CTYJECHTOB BCEX CIEIUAIBHOCTEH —
Marnautoropck: 'OY BITIO «MI'TY um. I'.'1. HocoBay, 2011. — 28 c.

5. I'paueBa, JI.A. OnpeneneHHbIN UHTETPANL: METOIMYECKUE YKA3aHUS JUIsl CTY/IEH-TOB —
Marnautoropck: 'OY BITIO «MI'TY um. I'.'11. HocoBay, 2010 —12 c.

6. ['pauesa, JI.A. DnemMeHThI TMHEHHOW anreOpbl, BEKTOPHOH anreOpbl U aHAIUTHYECKOM
reoMerpun: YuebHnoe nocobue. - Marauroropck: 'OY BITIO «MI'TY um. I'.'11. HocoBay, 2010 —
63 c.

7. I'yruna E.M. JlabopaTtopHblii pakTUKyM MO cTtatucTuke ¢ npumenennem EXCEL:
Merton. ykas. [uist 1Tab0paTopHBIX pabOT MO MATEMAaTHYECKON CTaTUCTHKE.- MarauToropck: 'OY
BIIO «MI'TY um. I'.1. HocoBay, 2009 — 40 c.

8. N3ocoB A.B. 'apmonmnueckuii ananms: Metoandeckne yKa3aHus U BApUAHTHI 3a1aHIH
JUTSL CAMOCTOSITENILHOM pabOThI M KOHTPOJIsS 3HaHMi cTyaeHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, . A. CoObITus ¥ BeposSITHOCTE. YacTh 2: MeTo. yka3. - MarHuToropek:
'OV BIIO «MI'TY um. I''M. Hocosay, 2010. — 25 c.

10. Masiuenko, E.I1. IlponsBoanas u quddepennman pynkuuu. [Ipaktukym.- Marauro-
ropck: ['OY BIIO «MI'TY um. I''1. Hocoay, 2010. — 38 c.

11. Masiuenko E.Il. MccnenoBanue ¢yHkiuid u nocrpoeHue rpadpukon. [IpakTukym. —
Maruutoropck: ['OY BITO «MI'TY um. I'.1. HocoBay, 2011. — 20 c.

12. CaBymixuna H.®. Kombunatopuka. CoObITHE 1 BepOSTHOCTH. YacTs |



KomOunatopuka. Anrebpa coObiTuii: MeTon. yka3aHus NO JUCHUILIMHE «MaTeMaTuka» s
cTyaeH-ToB | kypca Bcex cnenuanbHocTein. — MI'TY, 2007. — 17 c.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnneuenmne

HaumenoBanue N
o Ne noroBopa Cpok IeHCTBHS JTUIICH3UH
MS Office 2007 |y, 135 1 17.09.2007 Gecepoaro
Professional
7Zip CBOOOIHO pacIpOCTpaHsIEMOe OECCPOYHO
FAR Manager CBOOOJIHO  PacHpoCTpaHsIEeMOe OECCPOYHO

IIpodeccnonanbubie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HasBanue xypca CchliKa
OnekTpoHHas 0a3a mepuoIUYecKuX m3gaHuil East
View Information Services, OO0 «IBUC»

HaIII/IOHaJH)Haﬂ I/IH(i)OpMaIII/IOHHO-aHaJII/ITI/I‘-IeCKaSI

https://dlib.eastview.com/

cucreMa — Poccuiickuii  unHaexkc uayunoro|URL: https://elibrary.ru/project_risc.asp
mutuposanus (PUHIL)
ITouckoBas cuctema Axanemuss Google (Google

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

DOnexTpoHHbIE pecypchl Oubmuoreku MITY um. https://host.megaprolib.net/MP0O109/Web
I".1. HocoBa ' ' '

9 MaTepuaJibHO-TeXHHYeCKOe 00ecredeHue TUCIIUITIUHBI (MOTYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecIieueHNe JUCIUTUINHBI BKITFOUAET:

MarepuanbHO-TEXHHUECKOE 0OeclieueHue AUCHUIUINHBI BKITIOUAET:

VYyebHble ayauTOpUU IJIs MPOBEACHUS 3aHATUN JIEKIMOHHOTO Tuma: llepcoHanbHBII
xoMnbroTep (Wnu HOyTOyK) ¢ maketom MS Office, ¢ Beixomom B MHTEpHET M ¢ AOCTYNOM B
AJIEKTPOHHYIO UH(POPMALMOHHO-00Pa30BaATEIBHYIO cpeny YHHUBEPCHUTETA. Jlocka,
MYJIbTUMEAMUHBIA TPOEKTOpP, 3KpaH. MynbTUMeNUiHbIE TNpEe3eHTAUN K JIEKIUsAM, ydeOHO-
HarJsAHbIe TOCOOus

VY4yeOHble ayAMTOpUU M TPOBENEHUS J1a0OpPAaTOPHBIX (MPAKTHUYECKUX) 3aHATHM,
TPYNIIOBBIX M WHIUBUAYAJbHBIX KOHCYJIbTAIMH, TEKYIIET0 KOHTPOJII W TMPOMEXKYTOUHOM
arrecrauun: [lepconanbHbie kommbroTepbl ¢ maketom MS Office, ¢ Beixogom B MHTEpHET U ¢
JIOCTYTIOM B 3JIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTeNIbHYIO cpely YHUBepcuTeTa. Komriekce
71a00paTOPHBIX (IPAKTUYECKUX) pabOT, TECTOBBIX 3a/laHUM /IS IPOBEIECHUS TPOMEKYTOUHOTO U
PYOEKHOTO KOHTPOJIS.

[Tomerenus 1y caMocTOSITENbHOM paboThl o0ydatronuxcs: [lepcoHanbHbIe KOMIBIOTEPHI
¢ maketom MS Office, ¢ BerxooM B IHTEpHET 1 ¢ JOCTYIIOM B 3JIEKTPOHHYIO WH()OPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCUTETA.

[Momemienne st XpaHeHWss W TPOPHUIAKTHUECKOTO OOCIY)KHBaHUS — Y4eOHOTO
obopynoBanus: CTensaxku A XpaHeHUs] y4eOHO-HArJISIIHBIX TTOCOOM U yueOHO-MEeTOAMYECKON
JOKYMEHTAITUH.



Hpnioxenne 1
YueOHO-MeTOANYeCKOE o0ecTieYeHrne CAMOCTOSITeILHOI padoThl 00y4yaromuxcs

[To ngucuummbae «MaTeMaTHKay MOPEIyCMOTpPEHAa ayaUTOpHAas W BHEAyAUTOpHAas
CaMOCTOsATeNbHAs pPab0Ta 00YJAIOIIUXCA.

AynuTopHas caMOCTOATeNbHas padoTa CTYISHTOB MPEINOiaraeT pemeHre KOHTPOJIBHBIX
3a7a4 Ha MPAKTHYECKHUX 3aHATHAX. CaMOCTOsATEeNbHAs TOMAIIHAS padoTa CTYIEHTOB MPEAIoaraet
BBINIOJIHEHUE WHAWBUIYAIbHBIX JOMAIIHUX 33/aHuil U TectupoBanue. Hampumep, npemioxkeno 14
WMHnuBUlyanbHBIX TOMAIIHUX 33JaHUs, JBE ayIUTOPHBIE KOHTPOJIbHBbIE pabOTHI, TPU PaCUETHO-
rpadudeckue paboThl, MHOTOUHCIIEHHBIE TECTHI.

NunuBunyanpHoe nomarnHee 3amanue MJI3 No 1 «JIuHeiHas anreOpa: MaTpuIlbl, ONPEaeIUTENH,
METO/IbI PEIICHUS CUCTEM JIMHEUHBIX YPABHEHUIN»

AKP 1 «MccnenoBaHue CUCTEM JIMHEUHBIX YPaBHEHUI»
N3 Ne 2 «BekTopHas ainredpa. AHaIUTHUECKAsi TEOMETPUSI»
N3 Ne 3 «BBenenue B MaTeMaTUUECKUi aHaIM3: peen (PyHKIMH, HENPEPbIBHOCTHY
AKP 2 «/luddepenumanbHoe ncuncieHne
(GYHKIIUU OJTHOU MTEPEMEHHOI
N3 Ne 4 «OnpeneneHHbI HHTETPal U €T0 MPUIIOKEHUSI»
N3 Ne 5 «IuddepenunanbHoe U HHTErpaibHOE UCUUCIIEHUE QYHKIIUN HECKOJIBKUX ITEPEMEHHBIX)»
N3 Ne 6 «O0bIkHOBEHHBIE O] QepeHIInaTbHbIE YPABHEHHS IEPBOTO TTOPSIKA»

UA3» Ne 7 «JIH]/ BeicHIMX TOPAOKOB C TOCTOSHHBIMU Kod(duimentamu. Cucremsl
¢ depeHINaTbHBIX YPaBHEHUI

W3 Ne 8 «Psaap1»

M]3 Ne 9 «KomrmekCHBIE Yrciay

N3 Ne 10 «DnemeHTapHbIe QYHKIIMU KOMITJIEKCHOTO IIEPEMEHHOTO»
N3 Ne 11 « uddepennupoBanue u unrerpupoanre OKII»

N3 No 12 «Psanbl B KOMITJIEKCHON TIIIOCKOCTH

N3 Ne 13 «CrydaiiHblie COOBITHSI»

N3 Ne 14 «CnyqaifHble BETUYUHBI

PacuerHo-Tpaduueckas padora PI'P Ne 1 «"IlepBuunas o6paboTka pe3ysbTaTOB IKCHEPUMEHTA.
UucnoBble XapaKTEPUCTUKN T'€HEPAIBHBIX TAPaMETPOB"

PI'P Ne 2 "IIpoBepka cTaTUCTUYECKUX rUNOTE3"

PT'P Ne 3 "BpIsicHeHHE KOPPEISILITUOHHON 3aBUCUMOCTH U3MEPUMBIX IPHU3HAKOB"

IIpuMepHBbIe BADHAHTHI YKA3aHHBIX padoT

Jluneiinas aaredpa

1. Pemuts MaTpuuHoe ypaBHeHue X+3(A-B)=4C, rae

1 3 3 8 8 ©
A: y B: 1C: .
i 7 5 39



-1 5 6 7 2 3 -1 4)(2
2. Bromonnuts aeiictBus | 3 4 2 1| 3 +5 2 3|3}
0 7 8 2 1 1 -2 3)\4
1 2 3
3. Beraucauts onpenenurens |2 0 4
56 7
1 1 2
4, Haiitu obpatHyto Matpuiy A, ecmm A=[2 -1 2],
4 1 4

5. Pemmth cucreMbl JMHEHHBIX anredpanueckux ypaBHeHMH 1o ¢opmyinam Kpamepa,
MaTpU4YHBIM METOA0M, MeTofoM ["aycca:

3X, +4X, +2X; =3 X, +X, —X; =36
A) 2X1_X2 _3X3 =-3 B) X; — X5 + X5 =13,
X, +5X, +X; =2 2%, + X, + X, =7

6. Pemmth cucremy meromom ["aycca
X, + X, +3X; —2X, +3X; =1
2%, +2X, +4X; — X, +3X; =2
3X, +3X, +5X; —2X, +3x; =1 °
2%, +2X, +8X; —3X, +9X; =2

7. Pemmth cucTeMy OJTHOPOJHBIX YpaBHEHUH
2X; + X, + X, =0
SX; =X, =X; =0
X; —3X, —3X; =0

BexTophas anredpa

Janbl KOOpJAUHATEI BEPIINH IMAPaAMU/JIBI AAAA,
A(336), A(221), A(-10;1), A,(—46;-3). Haiirn:

1) nmmy pebpa AA, ;

2) yrom Mexky pebpami AA, 1 AA,;

3) yron Mexny pedpom AA, ¥ rpaHbio AAA;

4) momanb rpaHu AAA;;

5) 06beM MUpaMH/IbL.



AHaauTH4eckas reomerpusi. Kpussble 2-ro nopsiika

1. B tpeyronpauke ¢ BepmuHamu A(2,1), B(5,3), C(-6,5) HaliTh yiMHY OUCCEKTPHCHI yTia A,
€ClIi M3BECTHO, 4YTO OHCCEKTpHca JAETUT MPOTUBOJICKAIIYI0O CTOPOHY Ha YacTH,
MIPOIMOPIIMOHANIBHBIC UTMHAM TIPHJICKAIIUX CTOPOH.
B kakoii Touke npsimasi, mpoxosmas uyepe3 Touku A(3,-2) u B(-1,2), nepecekaet och Oy.
Haiitu paccrosanue mexny npsmeimu 4x-3y-7=0 n 4x-3y+3=0.
HanucaTs kaHOHMYECKHE U TapaMeTPpUIECKUE YPaBHEHUS MIPSMO, TPOXOIAIICH uepe3 TOUKH
M(2,1,-1) u K(3,3,-1).
ITpoBectu npssmyro yepe3 Touky A(2,0,-1) meprneHIUKyYIAPHO MIOCKOCTH 3X+4y-2+4=0.
[TpoBectu TIOCKOCTH Yepe3 Touky A(2,0,-1) mapamnenbHo iockoctu 3x+4y-z+4=0.
[TpoBecTu mockocth uepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).
JlokazaTh, 4TO MPSAMBIC B3AMMHO TIEPIICHINKYIISPHBIL:
X y-2 z 3X+y—-5z+1=0,

2X+3y—-8z+3=0.

o

NGO

=— u
1 -2 3

9. Jloxa3zaTb, 4TO MpsIMbIE TTApAJUICTIHHBI:
x+2_y—1_£H X+y-z=0
3 -2 1 X—y—-57-8=0

10. Haiitn yrom mexay mpsiMoi, mpoxonsmieii depe3 Touky A(-1,0,-5) m Touky B(1,2,0), u

IJI0CKOCTHIO X-3y+Z+5=0.
11. OnpenenuTs TUII Y NOCTPOUTH JIMHHUIO:

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 MaTeMaTH4YecKU aHAJIN3

1. Haiitu npenenb! GyHKIIHIA:

lim 2x° +x* +5 lim x*—-3x-2 i YX+1-2
x>0 3x3_x+1 x>1 x2 _x-2 ' =3 Jx-2-1"
. 1-cos4x
lim =222 *X.
x—0 2)(.th

X 1
X—>+00 x>0\ 2X +1 x—0 x—>0 @ _1



2. HCCJ’IGHOB&TB Ha HECMIPEPBIBHOCTD, HaWTH TOYKH pa3psiBa, CACIATh YEPTEK:

L X+4, x<-1,

a)y =43, 6) y=4<x>+2, -1<x<1,
2%, x>1.

JAnddepennuanbuoe ucuncjieHne GQyHKIUN OTHOM MepeMeHHOM

1. Haiitu npousBoaHbIC (QYHKIIHIA:
X
tg— 5[ 2
y=e2"%% 4+ {x-sin?3x ; y= /2§j1+3095 ; y=(4x+5)"" ;

y? —x*+10yx =0.

2. Haiitu nuddepenunan QyHKINN:

y=|ntg§+arcsin45x.

3. HaiiTu mpou3BOgHBIEC IEPBOTO U BTOPOTO MOPSIKOB:
X =arcsin t,

y =Inl—t?).

4. Haiitu ypaBHeHHS KacaTelbHBIX K mapabone Y =X’ —4X+6 B TOYKax, OpAUHATHI KOTOPBIX
paBHHI 3.
5. Haiiti HanGonbluee i HanMeHbIIee 3HaueHns QyHkn Y = 2X+6—3/(X+3)* na otpeske
-4 -2]
6. HaiiTu nHTEpBaANBI BO3pacTaHusl, yOBIBaHUS, SKCTPEMYM () YHKITHH
2x°

x2+3°

7. Haittu acumntotsl rpaduka GyHKIUN

8. HaiiTi nHTEpBANBI BBRITYKIIOCTH, TOUKU Tiepernda rpaduka GyHKINN
2
y=x-e"

9. IIpoBectu nmosHOE Hccae0BaHuEe GYHKIUU U TOCTPOUTH rpaduk

HNHuTerpajibHoe ucuncieHue GyHKuUMii: HeonpeaeaeHHbIH HHTErpaJl

1. Haiitn Heonpenen€HHbIe HHTErPAJIb:



2 J—
a) 'fx +5XX2\/;+2dx, 0) Isin(3x+1)dx, B) _[sin xe“*dx, r)
J' 5x—-2
x? +4x+5
1) —dx e) | xsin(2x)dx, k) | xarcsin xdx , 3)
J-\/x —6x+13 I I
j Xg_ldx,
X" +1
X—3 cosX+1 -4 3
———dx, dx, sin” 2xcos” 2xdx ,
") j x* —4)? <) J.sinx+cosx—2 M) J %)

fcosz xsin® xdx

Vx+2, X2 -1 x
O [ v [ P e

OmnpenesieHHbIN HHTETPAJ U €ro NPUJIOKEHUSs

2. Haiitn onpenenéHHble UHTETPAIbL:

7l2 e 1 3 e
- dx X+ X
/sin x cos xdx 6) | —— " dx x* In xdx |
) -([ ’ ) -lfx(lnx+1) ’ B) -l-x4+5 ’ r) -!.
¢ cosx(L+cosx)’ . (8 X2
3. Haiiti HecOOCTBEHHBIC UHTETPAITHI:
T dx Todx © dx
-, o) | ———, —— .
) -[xz ) _-[ox2+4x+10 ®) _-[Ox2—3x+2

4, Haiitu momasas 00JacTy, 3aJaHHOMN JIMHUSAMH: Y = x? -1, y=2x+2.

5. Haiitu anuHy KpuBOH, 3aJaHHON ypaBHEHUSMHU:

4(2cost —cos 2t
a) y:Inx,\/§£x£\/15, 0) y= ( C(_)S 098 ),OStSﬂ'
4(2sint —sin 2t)

6. Haiitn 00BEM Tena, 00pa30BaHHOTO BpAIICHUEM 00JIaCTH Y = X%, y= N BOKpyT ocu OX .



* w [
7. HaiiTu KpBOJMHEIHBIE HHTETPAJIBI 110 KPUBBIM L, 3a/JaHHBIM B AEKapTOBBIX WM MOJIIPHBIX

KOOp/AMHATAX: a) jydl ,Liy=x%0<x<1, 6)
L

jzdl,L:x:tcost,y=tsint,z=t,0£t£2,
L

B) J. x> +y%dl,L:r=acosp, 0<x<1.
L

JuddepenunanbHoe U HHTErPaJIbHOE HCYHUCIEHHE (PYHKIMH HECKOJIbKHMX IepeMeHHbIX

In(x?y)
y—x

1. Haiitu 1 mocTpouTh 001aCTh ONpeAeIeHUs] QYHKIIUA Z =

y
1+x%°
3. Haiitu mpou3BOIHYIO CIIOKHON QYyHKIMH Z = X2y— y2X ,Tme X=UCOSV; y=usinv.

2. Haiitn yacTHBIC IpOU3BOHBIE GyHKIMU Z = X-arcty

A .
4. Haiitu npou3BOIHBIC % u 2— HesIBHOM (pyHKIMH €° —x2y5|n xyz =0.
X Yy

5. Haiftu skcTpeMyM (yHKIMH ABYX TepeMeHHBIX Z = 4(X—Y)—X* —y?.
6. Haiitu nBoiinoii mHTErpan mo obmactu D, orpaHWYeHHON THHUSMU:

ﬂ(x—Zy)dxdy,D:x=O, y=2x*x+y=3.
D

4 X
7. V3MeHUTH MOPSAOK HHTETPUPOBAHHMSL: Idx I f(x,y)dy .
2 1/x

L y
8. IlepeliTu K MONAPHBIM KOOPJMHATAM M BEIYUCIIUTH: j ydy J. dx.
0

1-/1-y?

OO0bikHOBeHHbIE T PepeHIMANTbHbIE YPABHEHHSA
1. Haiitu oGmuit uHTErpan uim obuee pemeHue AudQepeHnanbHOro ypaBHeHHs IePBOro
nopska (B mpuMepax ), 1) pemuTsb 3aaagy Kormm):

a) VA—Xx’y' +xy’ +x=0, 6) 20xdx —3ydy = 3x’ydy —5xy’dx, B)
, X +2xy-5y°
2x% —6xy

" — yCOS X = Sin 2X ' = xv?
r{y Y , {XW Yo YNty o
X

y(0) =-1 y(®) =1 x*
2. Haiitu oGrmee pemenue auddepeHnnanbHOr0 ypaBHEHUS:

a) y"xInx=y",6) A+x>)y"+2xy’ =12x>.



y' —25|n ycosy
(1)— y@®=1"

4. Haiitu o01iee pemieHue ﬂH(l)(bepeHuHanLHoro ypaBHEHUs (B IpUMEPE 1) PEIIUThH 3a7a9y
Komm):

a) yH!_

3. Haiitu pemenue 3agaun Komm:

4y" +5y' =6x* +2x -5, 6) Yy +2y" -3y =(8x+6)e*,
B) Y'—4y' +4y=e"*(cosx+3sinx), r) y" —64y’ =128cos8x —64e®*,

) y"+y=1/sinx
y(z12)=1,y(xl2)=nl2

Panni

1
1. HOKa?»aTB CXOAUMOCTDb U HaUTH CYMMY psia E —2 .
n-+n
=2

2. MHccnenoBarh Ha CXOAMMOCTD PSIJIbI:

= sin? ny/n = = ni(2n +1)! = (3n-2)"
a); nn Z ( J’B); @Gn) Z_;‘n(4n+lj'

Y Z; (3n +1)1/In(n +5)

3. UccnenoBats psizibl Ha a0COTIOTHYIO M YCIOBHYIO CXOAUMOCTB!

2) Zsmn\/_ i (-D" Z( D" (2n+1) .

~ nJn “nin(n+1) ~ ~ 4% 3n+2
4. Haiitu cymmy psiia Z D" ¢ TouHocThro 110 0.001.
= 4"(2n+1)

5. Haiitu 0651acTh CXOUMOCTH CTENIEHHOTO Psijia:

2n+l

(-D"2"(x+1)" 4" (x—3)*" -D" (x+2)
"X Tz 9%t VT o

6. Paznoxute ¢pynkuuio B psag Teitiopa no creneHsm X :

a) 3+e™)*, 6) 7/(12+x—-x)?, B) In(1—x—20x?%).



0.5
7. Berancauts uHTErpan ¢ TouHoctsio 10 0.001: a) I
0

dx
Y1+ x*

0.2
6) J‘sin(25x2)dx.
0

9J1eMeHTBI rapMmoHMNY€CKOIo aHaJjJin3a. Panbl (I)ypbe

1. Paznoxwuts B psag Pypre QyHKIHUIO, IEPHOAUIECKYIO C IEPUOIOM 277 , 3aJaHHYIO Ha

orpeske [—, 7] dopmynoit f(X)=

2. Paznoxuts B psag Oypbe GyHKIUIO, TIEPUOAUUECKYIO C IEPUOIOM 4, 3aJaHHYIO Ha

x?,-2<x<0
orpeske [-2,2] dopmymnoir f(X) = '
p [-2,2] dopmy. (X) . 0<x<2

3. Paznoxutsk a) B psijl 10 KOCHHYCaM | 0) B psl IO cuHycaM (YHKIUIO, 3aJJaHHYIO Ha

1
3

0<x

, 1

IN

X,
orpe3ke [0,3] dbopmynoinr f(x) =49 3—x
2

IN
IN

X

DJIeMeHThI Teopuu (PyHKIMH KOMILJIEKCHOIO ITEPEMEHHOI0

1. HaiiTn Bce KOMILJICKCHBIE qucia, yAOBJICTBOPAIOINHEC 3aJaHHBIM YCIOBHAM 22 —23

Haiinennsle uyncia 3anucath B TPUrOHOMETPUUECKOM U MOKa3aTeabHOU (hopMax.

LT

- - l_li - -
2. Beoruncnuts 3navenus Gynkuit: cosi, In(3+4i),e 2, arcsini.

3. Haiitu xopau ypaBHenus SiN Z = 3i ¥ n306pa3uTh UX HAa KOMILIEKCHOM TIIOCKOCTH.

y Z
4. Haiitu 06pa3 nuauu | 1pu otoGpaskennn w=——.
Z—i

CayuaiiHble coObITHUS
3ananmue 1.

Il
NI

OnEIT — U3BJICUCHHE ACTAIN U3 AIIHUKA, B KOTOPOM HaXOAATCA U3ACTIUA TPEX COPTOB. CoOniTus: A —
«U3BJICUCHA ACTAJIb IICPBOI'0 COPTaA», B — «u3BnedeHa ACTaJIb BTOPOI'o COpTa», C — «u3BICUYCHA

JeTanb TpeThero copray. Uto npeacrapisor coboii coosituss A+B, A+C, AC, AB+C?

3aganue 2.

I"apnepoOmuiia BeIasia OTHOBPEMEHHO HOMEPKHU YETHIPEM JIMIIAM, CJIaBIIIMM B TapAepoO CBOU

nuranel. Ilocne aToro ona nepenyrajia BCC IUIAINBI U ITOBECUJIA UX HAYTal. Haiitu BCPOATHOCTHU

CJIETYIOIIUX COOBITHI:
A — «kaxXa0My U3 YeThIpEX JUI] rapAepoOIIHIIa BEIACT €T0 COOCTBEHHYIO MUISITY»;
B — ((pOBHO TpI/I Jmana nonyan CBOMU HIIAIIBI),

C- «POBHO ABa JIMIA TOJYYaT CBOU IUJIAIIBD.



3aganmue 3.
BepositTHOCTh noOnaganus B Liesb npu oxHoM BbicTpene paBHa 0,001. Haiitu BeposTHOCTD
rmonazaHus B 1eJb JABYX U 00Jiee MyJib, €CJIM YKCiI0 BeICTpesioB paBHO 5000.

3ananue 4.

BeposTHOCTh M3rOTOBJIEHUS U3/EHsI, OTBEYAIOLIEr0 CTaHAAPTY NIPH JaHHON TEXHOJIOTUU paBHA
0,8. Haiftu BeposiTHOCTB TOTO, uTO M3 200 M3aenuii cranaapTHeiMu OyayT: a) posao 150, 6) ot 140
1o 155, B) He mensbie 165.

3ananmue 5.

Tpu aBTOMOOWMIIS HAIIPABJICHBI HA TIEPEBO3KY I'py3a. BeposATHOCTh UCITPAaBHOTO COCTOSIHHS TIEPBOTO
u3 Hux pasHa 0,7, Broporo — 0,8, Tperbero — 0,5. HaiiTu BeposITHOCTH TOT0, YTO POBHO JIBa
aBTOMOOWJISL TPUTO/IHBI K SKCILTyaTalllu.

Cay4aiinble BeJIHYMHbI
3ananue 1.

HeszaBucuMbIe OMBITHI MIPOMOJDKAIOTCS 0 MEPBOrO IMOJOXKHTEIBHOIO HCXO0Ja, IMOCIE Yero
npekpainatorcs. Haittu psin pacrpenenieHnss Yyuciia OnbITOB, €CJIU BEPOSATHOCTD MOJIOKUTEILHOTO
MCXO0/1a TPy KakioM orbite paBHa 0.6.
3aganue 2

3anmaH psja pacnpenelieHus ciydaiHoi BenuunHbl X. HaliTh Martematnyeckoe OXHIAHHE,
JMCIIEPCUIO U CPE/IHEE KBAIPATHIECKOE OTKIOHEHHE. [I0CTpOUTh QYHKIIUIO PACIIPEICICHHS.

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

J151st HenpephIBHOW CITy4aiiHOM BETMYMHBI 3a/1aHa GYHKIUS pactipeneneHus F (X) Tpebyercs
HalWTH IUIOTHOCTb PAaCHpEACIICHUs f(X) , MaTEMAaTH4YECKOE OKHUIAHUE, OHMCIIEPCUI0, CpEIHEe

KBaJIpaTUYECKOE OTKJIOHEHHE. BBIUMCINTE BEPOATHOCTH TOTO, YTO OTKJIOHEHHE CIy4daiHON
BEJIMYMHBI OT €€ MaTeMaTHMYecKoro oXujaaHus Oyzner He Oosee CpeqHEero KBaJpaTUYeCcKOro
oTkJoHeHus. [TocTpouTs rpaduk GyHKIMH.

0 ,
F(x) = l'(1—c052x) , 0<x<Z
2 2
1 )
X > =
2
3amanmne 4.

s HenpepbIBHOM CllydaliHOM BEJIMYMHBI 3aJlaHa IUIOTHOCTb paclpeiesieHUs f(x) .
TpeOyercsa HailTu mapamerp @, GYHKIHUIO pacmpeleeHus F(X), MaTeMaTHYeCKOoe O0)KHJIaHue,
JUCIIEPCUI0, CPEHEKBAPATUYECKOE OTKIIOHEHHUE.

0 , Xx<0
ax’? , 0<x<?2
f(x)= 2
a-(4-x) L 2<x<4
0 , X>4
3aganue 5.

CﬂyqaﬁHoe OTKJIOHCHHC pa3Mepa ACTAJIM OT HOMHHAJIA PaCIpCACIICHO MO0 HOPMAJIbHOMY



3aKOHY ¢ mapamMeTpaMu @ U o . CTaHIapPTHBIMU SIBIISIFOTCSI T€ €T, 1151 KOTOPHIX OTKJIOHEHMSI OT
HOMMHAJIA JIEKAT B MHTEpBaje (a —a;a+ a) . 3anucatps GopMyny IUIOTHOCTH pacrpelesieHus]
MIOCTPOUTD I'paUK MIIOTHOCTH PaCHpPEICIICHUS.

CkonbKO HEOOX0IMMO U3TOTOBUTH AETajIei, YTOOBI C BEPOSATHOCTHIO HE MEHEE [ Cpeau HUX

ObLIa XOTs OBbI O7IHA CTaHAapTHas?
a=0; 0=0.05 «=0.06; =097

3ananmue 6.
CpenHee 4KciI0 BbI30BOB, IOCTYNAIOMUX HA CTAHIIMIO CKOPOM MOMOLIM 33 OJIMH Yac, paBHO 9.
Haiitu BepossTHOCTB TOT0, 4TO 32 20 MUHYT ITOCTYIHT &) TPH BbI30Ba; 0) HE OoJiee TBYX BHI30BOB.

Cucrembl CIy4alHbIX BeJIHYHH

3aganme 6.
3aKOH pacnpesieseHUsl CUCTEMbI IUCKPETHBIX CIyYalHbIX BEJIMYHUH (X ,Y) 3a1aH TaOIHIEM.

Haiitu koaddunmeHT koppesiun I, 1 BEPOSTHOCTH IONAJAHMUsI CIIy4aiHOH BEINIHMHEI (X ,Y) B

obmacte D.
X
y 0 2 4 6
0 0.05 0.03 0.06 0.05
2 0.07 0.10 0.20 0.06
4 0.08 0.07 0.09 0.14
D={0<x<4;1<y<4}

3ananue 7.
3aj1aHa TIOTHOCTh PACIPEICTICHUS CHCTEMBI IBYX CITyYailHbIX BeananH f (X, y).

Haiitu kooppuument A, koodpuumeHt koppessuuu .

f(x,y)= A-(x+y)-e* 606D 0<x<w
Y= 0 ene0on. D 0<y<oo

3ananme 8.

CyrouHass MOTPEOHOCTh 3JEKTPOIHEPTrHM B HACENIEHHOM ITyHKTE SIBJISETCS CllydailHOU
BEJIMYMHOM, MaTeMaTniyeckoe oxunanue koropoir paBHo 3000 kBm/u, a nqucnepcusi paBHa 2500.
OLIEHUTh BEPOATHOCTh TOTO, YTO B OJMDKANIINE CYTKH PacXo]l JIEKTPOIHEPTUU B 3TOM HACEIIEHHOM
nyHkTe Oyzner ¢ 2500 no 3500 kBm/u .
3ananme 9.

Hano: X,Y —cnydaiinsle Benuuunbl, Y =3X +2, M(X) =2, D(X) =4.

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

3aganue 10.
Crnygaiinas BeauumHa X  WUMEET HOPMAJIBHOE pacHpesielieHue C  HEHU3BECTHBIM
MaTeMaTHYeCKUM OXKUJaHUEM a W HEM3BECTHOH nucnepcuei o, . [lo BeIOOpKE (Xl, Xyyeues Xn)

1 y
o6beMa N BBIMKCIEHO BHIGOpOUHOE cpeaHee X =—-» X, . ONpeNeNuTh JOBEPHTEILHbIN
n o

MHTEpBAJI JUIsl HEMU3BECTHOTO MIapaMeTpa pacipeielieHusl a , OTBeUarolui 3a1aHHOM JOBEPUTENbHOM



BCPOSTHOCTH .
X =110: n=90: &2 =100: a=0.92.

PI'P1 — PI'P 3. Martemaru4uecKasi CTATHCTHKA

JlaHbl BEIOOPOYHBIE COBOKYITHOCTH JIJIS IBYX CIy4allHBIX BEJTHUUH (M3MEPSEMBIX MPU3HAKOB) X H
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 54.0 345 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 54.7 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 56.4 341 66.2
32.8 60.9 29.8 60.1 27.1 53.7 28.6 55.3 27.0 54.1
26.7 51.0 341 63.1 28.2 56.8 27.6 53.0 25.7 53.2
19.7 47.2 32.6 60.8 24.6 51.7 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 56.2 334 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 58.4 341 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 61.9 255 53.8 23.1 50.0

1. IIpoBectu rpynnupoBaHue JaHHbIX. [l0CTpOUTE KOPPEISAIIMOHHOE TOJIE U KOPPETISIUOHHYIO
tabmuiy. [loctpouts smnupuyeckue pacrnpeaeneHus coctapmsitonmx X u Y . Haiftu
a0COJIIOTHBIE U OTHOCUTEIbHBIE YACTOTHI M HAKOIJIEHHbIE YacTOThl. HauepTuTh NOJUTOH U
TUCTOrpaMMy YacCTOT ¥ HAKOIJIEHHBIX YaCTOT.

2. Haiitn BBIOOpPOYHBIC W HCIpPaBICHHBIE OIICHKW TApaMeTpPOB paclpeleicHus (CpemHee,
JUCIIepCusi, CpelHee KBAJPAaTUYHOE OTKJIOHEHHE, aCUMMETPHs, JKCIECC, MOJa, MEAUAHa,
K03 (HULIMEHT BapUalun).

3. IlpoBecT CTAaTUCTHYECKYIO TPOBEPKY CTATHCTUYECKOHM THUIIOTE€3bl O HOPMAIbHOM
pacrpeielieHud HU3MEpPSIEeMOro IMpHU3HaKa IO CIEAYIOUIUM KpPUTEpHUSIM: a) CpeIHEMY
KBaJpaTUYHOMY OTKJIOHEHUIO, 0) pa3Maxy BapbHpOBaHUs, B) MTOKA3aTEISIM UCIPABICHHBIX
aCHMMETpPHH 1 KCIlecca, T) KpuTepuio [lupcona x? (ypoBeHb 3HAUMMOCTH MPUHSTH PABHBIM
0.05). B cnyyae mnpUHATHS TUNOTE3bl O HOPMAJIBHOCTH paclpeieieHuss HaWTu
JIOBEPUTENIBHBIE NHTEPBAJIBI AJI1 MATEMAaTUYECKOTO OKUIAHMS U CPEHErO KBAJPaTUIHOIO
OTKJIOHEHHMS IpH ypoBHE Ha&xHOCTH 0.95.

4. Haiitu u 3anmucarh B KOPPEJIALMOHHYIO Ta0JIHUIly YCIOBHBIE cpeanue. Ha koppensiinnoHHOM
II0JI€ TOCTPOUTH JIMHUU perpeccur. HalTu ucnpaBieHHBIM KOPPEISIIUOHHBI MOMEHT U
KodppuureHT Koppensuu. [IpoBepuTh rUnoTe3y O HE3aBUCUMOCTH HpU3HAKOB X u Y
(ypoBeHb 3HaumMocTu NpHHATH paBHbIM 0.05). Paccuurats xo3dduumentsl nuHeiHON
perpeccunt (X Ha Y wmmum Y Ha X).JIpoBepuTh 3HaYMMOCTb ypaBHEHMS PETPECCHH.
Haiitu noBeputenbHble HHTEpPBaibl Uil KOAX(PGUIUEHTOB KOPPENALUU U JUHEHHOU



perpeccun (ripu ypoBHe Haa&xHocTh 0.95).

IIpunoxenne 2

7 OueHoYHbIE CPeICTBA JIJIsl IPOBeeHNsI IPOMEKYTOYHOM aTTeCTAlMHU

a) [lnanupyemble pe3yiabTarbl O00y4eHHMsl U OLIEHOYHBIE CPeACTBA J/Jisi NPOBeJIeHUsA
MPOMEKYTOYHOM aTTEeCTALMHU:

Kon
WHJUKAaTOpa

Nunuxarop
OCTHIKEHUSI
KOMIIETEHI[NHA

O1eHOYHEIE cpe€acTBa

OIIK-1: Cnoco0OeH HCHOIB30BATH IOJIOKEHUS, 3aKOHBI M METOJbl ECTECTBEHHBIX HAyK H
MaTEeMaTUKU JUIsl PeHICHUs 33]1a4 MHKEHEPHOH JIeSITeIIbHOCTH

OIIK-1.1

[Ipumensier
(hu3nyeckue 3aKOHbBI U
MaTeMaTUYeCKue
METO/bI JUISI pEIICHUs
3a7a4 TEOPETUYECKOTO
Y TIPUKJIIATHOTO
Xapaktepa

Hepeueub RPUMEPHBIX KOHMPOJIbHbBIX 60RPOCO6 K
IK3aMeHny:.

1.

10.

11.

12.

1 cemecmp
[Haiite olpezeiieHue HOHSTHUIM MaTpHULa,
ONnpeAenuTeNb  MaTpullbl, oOpaTHas  MarTpula,
MaTpUYHOE ypPaBHEHHUE
Onumure CcrnocoObl BBIUUCICHUS OMpPEACIUTENS,
nosicuure teopemy Jlamnaca
Uccnenyiite cucteMy JHMHEWHBIX anreOpandecKux
ypaBHEHUU
[aiite onpeaeeHue MOHATHUSM BEKTOD,
KOJUJIMHEapHOCTh, KOMIIJIJAHAPHOCTH BEKTOPOB
Onumure reoMeTpuueckuii M (U3NUecKuid CMBICI
CKaJIIPHOTO, BEKTOPHOI'O " CMEIIIaHHOT O
IIPOU3BENIEHUS] BEKTOPOB
[aiite onpenencHue MOHATUAM IpsiMasi, IUIOCKOCTb,
MIOBEPXHOCTh, ypaBHEHHE JTUHUU
[aiite onpeneneHue NOHATHS JIMHEUMHBIM OIepaTop,
npeoOpa3oBaHue IIOCKOCTH
Jaiite ompeneneHue MOHATUAM Mpenen (QpyHKIUH,
npou3BoaHas, auddepeHnnan, HeonpeaeTIeHHbIN,
ONpeNeNIeHHbI  uHTerpai,  auddepeHIaIbHoe
ypaBHEHHUE, YUCIOBOH psiJl, PYHKIIMOHATIBHBIN PALI. . .
Ilepeunciure IpaBuJIa muddepeHIpoBaHUSL
(GyHKIIH.
B uem cocrour reomeTpuueckuid, (HUIMUYECKHIA,
SKOHOMUYECKHUN CMBICIT IIPOU3BOIHOM u
muddepennmana GyHKIUNA
IIponeMOHCTpUPYHTE  CBOMCTBA  ONPEAEIEHHOTO
UHTETpaa
Onummre MeToAsl pemieHus auddepeHnuanbHbIX
YPaBHEHUI NIEPBOTO MOPSAIKA

Ilpumepnvle npakmuyeckue 3a0anHus K IK3AMEHY:
3ananue 1. CocTaBbTe arTOPUTM PEIICHUS .. ... 3a7a4H.
3anaua 2. CocTaBbTe MO YCIOBHIO 33/1a4U CUCTEMY
JIMHENHBIX YPABHEHUH U PEIINTE €€ MaTPUYHBIM
Croco6oM.




3apanme 3. Beraucnure npezaen no npaBuiy Jlonurans
lim &csin(2x—4)
X2 X2 -4
3ananue 3. ChopmynupyiTe HEOOXOIUMOE YCIOBHE
KcTpeMyMa QYHKIIUU  OJTHOU MEPEMEHHOM.
3anaua 4. KakoB reoOMeTpUYECKHUI CMBICIT
OTIPEICIIEHHOTO MHTETpaja OT IaHHOW (YHKIINU B
JAHHOM MHTEpBaJie B I€KapTOBOM CUCTEME KOOPAUHAT
2 cemecmp
1. JlalitTe ompeneneHue TOHATHH  «pyHKIUSA
HECKOJIBKMX IIEPEMEHHBIX», IBOMHONU HUHTErPall.
2. CdopmymupyiiTe HEOOXOAMMOE M JOCTATOYHBIC
YCIIOBUSL TOYKU CYIIECTBOBAHUS HKCTpEMyMa
(GYHKIIMY IBYX MTEPEMEHHBIX.
3. IlpuBemute mpuMepsl MCIONB30BaHUS (HYHKIUU
HECKOJIbKUX TEePEMEHHBIX B OKPYKAIOIIEM Hac

MUpE

4. Kak cBecTU BBIYMCIIEHUE KPATHBIX HHTETPAIOB K
OTIpeIeIICHHOMY

5. Cdopmynupyiite reOMETPUYCCKHI u
¢u3nyeckuif  CMBICA  JIBOMHOIO,  TPOMHOTO
HUHTETPAJIOB

6. [aiite ompemencHue  auddepeHInaATHHOTO
ypaBHEHHMsI, 0OOBIKHOBEHHOI'O YpaBHEHHs, 00ILEro
pemenus Y

7. Tlepeuncnure ocHoBHbIE THNBI Y 1 mopsaka u
AJITOPUTMBI X PEIICHUS

8. IlpuBemure mnpHUMEpbl KIIOYEBBIX 3ajad, IO
KOTOpBIM cTpostcs Y Kak Maremarndeckue

MOJIeNn
9. HazoBwure crOCOOBI PENICHUS CUCTEM JIMHEWHBIX
ay
Ilepeuens npumepnvix KORMPOIALHBIX 60NPOCOE K
3auemy:
3 cemecmp

1. Yucnossle psnpl. CXOAUMOCTh M CyMMa psja.
CoiicTBa psJ10B.

2. Pan r€OMETPUYECKON IIPOIPECCHUM.
Heo6xoauMbrit mpru3HaK CXOIUMOCTH YUCIOBOTO
psna. 'apmoHMYeCKun psia.

3. Hocrarounbie NpU3HAKU CXOQUMOCTH
3HAKOTMOJIOKHUTEIBHBIX  PSJIOB. [Tpuznaku
cpaBuenus. [Ipusnak lamambepa.

4. JlocTaTo4HbIe MpU3HAKU CXOAMMOCTH

3HAKOMOJIOKUTEIbHBIX  PANOB. PaauKanbHbINA
npusHak Komm. MHTEerpansHenii npusHak Komm.
5. 3Hakoyepenyromuecss W 3HaKOIEpPEeMEHHbIE
psanbl. Ilpusnak Jleitbnuma. AOcomtoTHas u
YCJIOBHAsI CXOAUMOCTb PsAJIa.
6. ®yHkumoHambHbBIE Psibl. OONIACTH CXOAMMOCTH.
Crenennble psabl. Teopema Abens. Panmyc




10.

11.

12.

13.

14.
15.

16.

17.

18.
19.
20.

cxonuMocTu. CBONCTBA CTENEHHBIX PAJIOB.
Paner Teilinmopa u Makiopena. Pasnoxenue
(GYHKLIMH B CTENICHHBIE PSI/IbI.
[Ipumenenue CTETIEHHbIX psaoB B
NPUOJINKEHHBIX BBIYUCICHHUSAX.
Tpuronomerpuueckue psaasl. OnpexneneHue
KO3(Q(QHUIHUEHTOB TPUTOHOMETPUUYECKOIO psiza.
Ycnosue paznoxxumoct GpyHKImii B psin Oypre.
KpuBble BTOpPOro nopsjaka: OKpyxHOCTb, JIIMIIC,
runepbonia, mapabosa, UX TEOMETPUYECKHE
CBOWCTBA U ypaBHEHMSL.
Psaner @ypbe i YETHBIX ¥ HEYETHBIX (DYHKITHIA.
Panslt @ypbe Uit  (QYHKUMH IPOM3BOJIBHOIO
Mepuoa. Pazmoxenne B pag Dypse
HEMepUOJHUECKUX (QYHKIHH.
[TonsiTue KOMIUIEKCHOTO 4Mciaa. MHOXECTBO
KOMIUIEKCHBIX ~4Hucel. MoJyab M apryMeHT
KOMILJIEKCHOTO YHUCIIA.
@®opMbl TNpencTaBIEHUs] KOMILJIEKCHOIO YHCIA.
JlelicTBUA Ha/l KOMIIEKCHBIMU YUCIIAMH.
[TonsATHEe QYHKIIMH KOMIUIEKCHOTO IEPEMEHHOTO.
DJIleMeHTapHbIC byHKIMH KOMIUJIEKCHOTO
apryMeHTa: JMHEeWHas, paLroHaIbHas,
nokaszarejbHas, JiorapuMuieckas, CTENeHHas,
TPUTOHOMETPUYECKHE, runepOoInvecKue,
oOpaTHbIE TPUTOHOMETPUUECKHE.
Juddepenunpoanue ¢GyHKIUU KOMIUIEKCHOTO
aprymenrta. llonstue nuddepenuupyemoctu
byHKINN. AHanutnyeckue GyHKIHU.
['apmonnueckue  ¢yHkuuu. BoccraHoBieHue
(GyHKLNU 1O ee 4acTH.

WNurterpupoBanue byHKIIMH KOMIIJIEKCHOTO
apryMeHTa.

Psaap1 Ha KOMIUIEKCHOM IIITOCKOCTH.

Psn Jlopana.

Brraersr.

4 cemecmp
1. DnemeHThl KOMOWHATOPUKU: THEPECTAHOBKH,
pa3MelIeHUs], COUETaHUs.
2. OCHOBHBIC TIOHATHS TEOPUH BEPOATHOCTEH:
UCTIBITAaHUE, COOBITHE, BEPOSITHOCTD COOBITHS.

3. MeiicTBus Ha1 COOBITHIMH. ANTeOpa COOBITHIA.

4. Teopembl CIIOKEHUS U YMHOXEHHMS
BEPOSITHOCTEM.

5. @opmymna momHOW BeposTHocTH. Dopmyna
beiieca.

6. IlocmemoBarenbHOCTH HE3aBUCUMBIX
ucneitanui. @opmyia bepuysmm.

7. CnydaiiHple BETUYUHBI, UX BUIBI.

8. Pan pacnpenenenus.

9. ®yHKIMA pacupeeneHus, ee CBOICTBA.




10. IinoTHOCTH pacmpeneneHus, CBOMCTRa.
11. YucnoBble  XapakTEpUCTUKU CIIy4alHBIX

BEJINYHH: MaTeMaTHYECKOe OKUJaHUE,
Jqucrepcus, cpenHee KBAJIpaTHIECKOE
OTKJIOHEHHE.

12. HopmamnbHbIi 3aKOH pacipeneneHus

CIIy4aifHOM BEJMYUHBI.

13. Cuctembl  chnyyaiHBIX ~ BEJIMYMH.  3aKOH
pacnpeneneHus. YuCIOBBIE XapaKTEPUCTUKHU
CUCTEMBI CIy4YailHbIX BEIMYMH. 3aBUCUMOCTH
CIIy4allHbIX BEJINYUH.

14. 3akoH OONBIINX YHCET

15. [IpenmMeT  MaTeMaTU4YecKOW  CTATHCTUKH.
['enepanbHas COBOKYHHOCTb M BbIOOpKa.
Bapuanuounnsiii psaa. Ilomuron. I'mctorpamma.
OMnupuueckas QyHKIUS pacipeaesieHus.

16. Cratuctuyeckue OILICHKH apameTpoB
pacnpe/esieHus reHepalbHONH COBOKYITHOCTH.

17. Cratuctudeckas mpoBepka rumnores. Kpurepuii
cornacusi. Kpurepuit Ilupcona.

18. KoppensiuoHHblii  aHanmu3. ODMIUPUYECKUIA
KOX(QPHUIHMEHT KOPPEIALUH.

19. HaxoxaeHue ypaBHEHUs JIMHEWHOUN perpeccuu
METOJIOM HaUMEHBIIUX KBaIpaTOB.

OIIK-1.2

Hcnone3yeT 3HaHUSA
(hbU3UKHA U MAaTEeMAaTUKHU
MIPH pEeIIeHUN
MPaKTUYECKUX 3a/1a4

Ilpakmuueckue 3a0anus

3ananue 1. Cucrematusupyiite u 06001IUTE BCE
KJIIOYEBbIE MTOHATHUS U IPUEMBI PEILICHUS TUIIOBBIX 33124
o teme «IIpousBogHas» u «lIpuMeHeHne Npon3BOIHON
Ipu UccienoBaHuy GyHKIU». PeaynbTat opopmute B
BU/JIE TaOJIHIIBI.

3anaua 2. /{nsg peuienus 3a1auu cAenanrte
CXEMaTHUYECKHUI YePTEeXK U MOIydnTe (PYHKIIMOHATEHYIO
3aBHCUMOCTb 110 YKa3aHUIO K 3aaa4e. Haiinute obnacts
onpezeneHus ’ToN QyHKIUH 110 CMBICITY 3aJauH.
Beruucnure 3HaueHUs STON QYHKIIUHU PH TPEX
pa3IMYHBIX 3HAYECHUSX apryMeHTa. Mccnenylite
¢byHKIMIO HAa HanOOoJIbIIIee U HAUMEHbIIIee 3HAUCHHUSL.
OTBeTHTE HA BONPOC 3aJa4H.

«CeueHne TOHHeNA uMeeT GopMy IPSIMOYTOJIBHUKA,
3aBEPIICHHOrO NMonykpyrom. Ilepumerp ceuenns 18 m.
[Tpu kakoM paanyce MOIyKpyra II0IIa b CEYeHUs
OyneT HauOObIIEH?»

O0603HaubTe paanyC MOJYKpyra uepe3 I U BbIpa3UTe
wiomaas S cedeHus kak GpyHkuio ot i S =S(r)
3ananme 3. Ha xakoif BbICOTE I HaJ| LIEGHTPOM KPYTJIOTO
CTOJIa pajuyca a clieAyeT MOMECTUTh JIaMITy, YTOObI
OCBEIICHHOCTh Kpast cToJa Obli1a HauOoJIbIIen?




(CaMoCTOSITEIPHO TPOAHAIU3UPOBATH - 3HAHUS, METOIbI
KaKoTo pa3jiesia MaTeMaTHKHU MOTPEOYIOTCS IS
pelIeHUs JaHHOM 3a1a4H).

IIpumepHbIe NPUKJIAAHBIE 3124 U 3aaHUSI

3anaua 1. IIpoBepurts, Jiexar Jiu TOYKU A(l; 0; 1),

B(4; 4; 6)’ C(2;2;3) ,, D(10;14;17)
MJIOCKOCTH.

3anaua 2. [Ipu nocTpoeHH BUCSYETro MOCTa Yepes
peuky «Tuxas» 1 BbISCHEHUH HaJISKHOCTU COOPYKEHUS,
CTYJEHTBI CTPOHOTPSAa CTOJIKHYIHUCH C PELLICHUEM
CIEAYIOLIEH 3a0auu:

Tpoc, moaBenIeHHbIN 3a IBa KOHIA HA OJMHAKOBOM
BbICOTE, UMeeT popMy 1yru napadoiiel. Paccrosiaue
MEXy TOUKaMU KperieHus: paBHo 24 m. ['mybuna
nporuda Tpoca Ha PacCTOSHUU 3 M OT TOYKH KPETUICHUS
paBHa 40 cMm. Onpenenuts r1youHy nporuda Tpoca
MOCEPEIMHE MEKY KPETUICHUSIMHU.

B OJTHOH

3anauva 3. Haiitu paGoTy cuisl F=@25)
3IIEKTPOCTATUYECKOTO OIS, IO MEPEMEIICHUIO

AIIEKTPUYECKOTO 3apsia U3 TOUKU M, = (0’ 4 2) B

M, =(4;7;4)

TOYKYy 2 .

lim X —CO0S X
3aganue 4. [lokaxuTte, 4TO IIpeaesn = X+Co0SX He
MOJKET OBbITh BBIYUCIIEH 1O MpaBuity Jlonurans.
Haiiaure sTOT mipenen apyrum crocoOoM.
3aganue 5. 3aBUCUMOCTD ITYTHU OT BPEMEHU MpHU

TIPAMONMHEHHOM IBHKEHHH TOUYKH 331a€TCS
1
ypaBHEHHEM S = §t3 +2t° -3, rme S-nytbBM, a t

BpeMs B ¢. Berancinre ee CKOpoCcTh M YCKOPEHHE B
MOMEHT BpeMeHn t =4cC.

3agaua 6. K rpaduky GpyHKmm f(x)=3-x" 5 ero Touke
¢ abcuuccoit™ = 'nposenena kacarenpHas. Haiitu
IUIOIIAb TPEYTrOJbHUKA, 00Pa30BAHHOTO KacaTeIbHOU U
OTPE3KaMHM, OTCEKAEMBIMH €10 Ha OCAX KOOPJMHAT.
3agauya 7. B nmapke aTTpakiuoHoB ropoaa N oMH U3
OTPE3KOB TPACKTOPHH JIBHKECHHS MI0€3/1a B
«AMEPHUKAHCKHUX TOpKax» MpeCTaBiIseT co00i

cuHyCOmy: s(t) = Asin(wt + ¢,)

M3BECTHBIE YUCIIA.
OnpenenuTs yroyl HakJIOHa K TOPU30HTY ITOCETUTEIS
aTTpakiuoHa /[. B MOMEHT BpeMeHH {1 ero IBHKeHHUs 10
TOMY OTpPE3KY.

3aganue 8. [logymaiiTe, ¢ TOMOIIBIO CPEACTB KAKOTO
paszziesia MaTeMaTUKU MOYKHO PEIIUTh CIIETYIOIIYIO
3ajgady.

«Jlns ybopku cHera Ha yJiHIax Topoja UCIOJIb3yI0TCs
cHeroyoopouHble MamHbl. OHU pabOTaIOT B TEUEHUE

,TNe A, po 1 @ —




CBETJIOTO BPEMEHM CYTOK C 6 10 18 4acoB ¢ MOCTOSTHHOM
CKOpOCTHIO Yoopku cHera 400 (m>/u). 3MeHeHne
o0bema cHera, BBIIAJAI0NIero Ha YIUIbI FOpoJia B
ropojie B TEUEHUE CYTOK, MOKHO OMKCAaTh YpaBHEHUEM

S 0 -5t
d

t rae S@)_ 00beM cHera (B M),
BBINABIIEro 3a BpeMs t (B uacax), 9 £7%£24. B moment
Bpemenn! = 0 Ha ymunax roposna nexut 1000 M3 cHera.
YcTaHOBHTE COOTBETCTBUE MEKIY BpeMeHeM t u

St
00BEMOM CHEra, JIEKAIIEero Ha yJIuLax ropojia () .
CocraBbTe MaTEMaTHUYECKYIO MOJEIIb 3TOM 3a/1a4 1
pemuTe e€.

3amanme 9.

BeposTHOCTh U3rOTOBIIEHUS U3ENNSL, OTBEUYAIOLIETO
CTaHJapTy IpH JaHHOU TexHoJioruu paBHa 0,8. Haiitu
BEPOATHOCTH TOT0, uTO U3 200 u3aenuii craHAapTHHIMU
Oyayt: a) poHo 150, 6) ot 140 no 155, B) He MeHbIIIE
165.

3amanmne 10.

Tpu aBTOMOOWIISI HAIIPABJICHBI HA IIEPEBO3KY Ipy3a.
BeposTHOCTh UCIIPABHOTO COCTOSIHUS IIEPBOTO U3 HUX
paBHa 0,7, Broporo — 0,8, Tperbero — 0,5. Haiitu
BEPOSATHOCTH TOT'O, YTO POBHO JIBA aBTOMOOMIIS
HpI/IFO)IHBI K BKCHJ'IyaTaIII/H/I.

3ananme 11.

3amaH psij pacupeneneHus CaydalHONW BEJIMYNHBI
X. Haiitu mareMatudeckoe OXHJIaHUE, AUCIEPCHIO U
cpeaHee KBaApatudeckoe OTkIoHeHue. lloctpouth
GYHKIUIO pacripeieneHusl.

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

Cpennee 4KCII0 BBI30BOB, IIOCTYNAIOIINX HA CTAHIIUIO
CKOpPOM IOMOIIIM 3a O/IMH Yac, paBHO 9. Haiitu
BEPOATHOCTH TOTO, YTO 3a 20 MUHYT MOCTYIIUT a) TPH
BbI30Ba; 0) HEe OoJiee IBYX BBI3OBOB.

3aganue 13.

CyTtouHast IOTPeOHOCTH NEKTPOIHEPTUU B HACETIEHHOM
IIYHKTE SIBJIAETCS CIY4allHOW BEJIMYMHOM,
MaTEMaTHYECKOE OKHUAAHUE KOTOPOU paBHO

3000 xBm /vy, a nucnepcus paBHa 2500. oLeHUTD
BEPOSITHOCTH TOT'O, YTO B OJIMKAMIIINE CYyTKH PACXO]]

SIIEKTPOYHEPTUH B TOM HACEJIEHHOM ITyHKTE OYIET C
2500 no 3500 xBm/u

13. HaiiTu Bce KOMIUJIEKCHBIE YHCTIa, YIOBIETBOPSIOIIIE

3aJaHHBIM YCIIOBUSAM z2 — 7% =7? . Haiineunsie

yyciaa 3anMcarb B TPUTOHOMETPUYECKOM W




MoKa3aTenbHON hopMax.
14. Beruucnuthb 3HAYEHUSA GbyHKIU:

- - 17|£ - -
cosi, In(3+4i),e 2, arcsini.
15. Haiitu xopHu ypasHeHus SiNZ =3 u n3o0pasuts
UX Ha KOMIUIEKCHOM IJIOCKOCTH.
16. HccnenoBarh Ha CXOAMMOCTD PSIIBL:

n=1
17 Borauciute uHTerpan ¢ touHocteio o 0.001: a)

I“\/1+x

18. Pa3noxuTh a) B psiji 10 KOCHHYCaM U 0) B psij O

0.2
6) [sin(25x*)dx
0

cuHycaM (QyHKIUIO, 3aaHHyI0 Ha oTpe3ke [0,3]

I/\
I/\

X,
dopmymnont f(X) =< 3—X

0
—, 1
2

I/\
I/\
00 =




0) Ilopsinox mpoBeJeHUs] TPOMEKYTOUHOH AaTTECTALMM, MOKA3ATEJH M KPHUTEPUH
OlleHUBAHUSL:

[TpomexxyTouHasi aTTecTalysi MO IUCHMIUIMHE «MaremaTuka» MpoBOAUTCS B (opme
sk3ameHa (1 u 2 cemectpsl), B popme 3aueta (3 cemectp) U B hopme 3a4ueTa ¢ OLICHKOH. IK3aMeH
U 3adeT MOryT OBITh NMPOBEACHHI KaK B TPAAULMOHHOW (opme (mo Ouieram, coiep aiium
TEOPETUYECCKHE U MTPAKTHYCCKHE 3a/IaHMS ), TAK U B (HOpME UTOTOBOr0 TecTHpoBaHusi. K utoropomy
TECTUPOBAHUIO JIOMYCKAIOTCS TOJIBKO T€ CTYACHTBI, KOTOPbIE OTYUTAIKMCH MO BCEM (Gopmam
TEKYIIEr0 KOHTPOJIS (YCTHBIM ONpOC, TEKYIIee TECTUPOBAaHUE, 3alUTa WHIWBHIYaTbHBIX
JOMAIIHUX 3a/IaHUi, HalMCaHUE AayAUTOPHBIX KOHTPOJBHBIX pabOT, BBHIMOJHEHHE PacyeTHO-
rpadudeckux pador).

Ilokazamenu u kpumepuu oueHUBAHUA IK3AMEHA:

— Ha OLCHKY «OMIUYHO» — CTYIEHT JEMOHCTPUPYET BBICOKHI ypOBEHb CPOPMHUPOBAHHOCTH
KOMIIETEHIINM, I0Ka3bIBAET BHICOKUN YPOBEHb 3HAHHUM HE TOJIBKO HA YPOBHE BOCIIPOU3BEIACHUS U
OOBSICHEHUSI TEOPETHYECKOW MH(POpPMALUU, HO U HMHTEJIEKTyalbHble HABBIKM pabOThl ¢
HaXO0X/ICHUS YHUKAJIbHBIX OTBETOB K IpobieMam, CBOOOIHO BBIIIOJIHAET IPAKTUUECKUE 3a/1aHus,
CBOOOJTHO ONEpPUPYET 3HAHUSAMH, YMEHUSAMH, NPUMEHSET UX B CUTYalUsX MOBBILICHHOM
CJI0XKHOCTH;

— Ha OLIEHKY «X0pouio» — CTyJIEHT AEMOHCTPUPYET CPEAHUN YpPOBEHb COPMHUPOBAHHOCTH
KOMIIETEHIIM, TIOKa3bIBAeT 3HAHWS HE TOJBKO HAa YPOBHE BOCIPOW3BEICHHS U OOBSICHEHUS
UHGOPMAaLIMY, HO U XOPOIIME HAaBBIKK PabOThl ¢  : OCHOBHBIC 3HAHUS, YMEHHsI OCBOCHBI, HO
JIOMTYCKAIOTCS HE3HAYUTEIbHBIE OINMOKH, HETOYHOCTH, 3aTPYAHEHUS TMPH aHATUTHYECKUX
orepanusx, IEPEeHOCe 3HaHUM U YMEHUH Ha HOBbIE, HECTAHAAPTHBIE CUTYaLlUN;

— Ha OUEHKY «)0061emeopumenbHoy — CTYIAEHT JEMOHCTPUPYET IOPOrOBBIM YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIMH, MOKa3blBa€T 3HAHUSA HAa YPOBHE BOCIPOM3BEACHUS U
00BsicHeHus1 WH(GOPMAIMY, HABBIKM BBIMOJHEHHS MPOCTEHIINX 33aJaHuid mpu padore ¢ Oazamu
JTAHHBIX, MPOSBISIETCS OTCYTCTBUE OTIENIBHBIX 3HAaHUI, YMEHMH, HaBBIKOB, OOydarouuiics
VCIIBITBIBACT 3HAYMUTEINIBHBIE 3aTPYAHEHUS IIPU ONEPUPOBAHWM 3HAHUSMH M YMEHHUSAMH IIPU HX
[IEPEHOCE HAa HOBBIE CUTYALIUH;

— Ha OLIEHKY «Hey0061emeopumenbHoy — CTyIeHT He MOXKET II0Ka3aTb 3HaHMs Ha YPOBHE
BOCIIPOU3BECHUS U OOBSICHEHUS MH(OPMAIIUK, HE MOXET MOKa3aTh HAaBBIKM paboThl ¢ 0azaMu
JTAHHBIX.

Kpurepun oumeHkH (B COOTBETCTBUUM C (QOPMHUPYEMBIMH KOMIIETEHLIUSMU U
IUTAHUPYEMBIMH pe3yJIbTaTaMu 00yueHus):

- A CcJdadyu 3a4fTa O6y‘IaIOHIPII>'IC$I JOJDKCH IIOKa3aTb 3HAaHUMA Ha YPOBHC
BOCITPOMU3BCACHUA U 00BACHEHHS I/IH(bOpMaIII/II/I, HHTCIICKTYAJIbHBIC HABBIKH PCHICHUS 3a/1a4,

- 3a4eT HEe CJaH, €CIU pe3ylbTaT O0ydeHUs He NOCTUTHYT, 0Oy4aroluiics HE MOXKET
MOKa3aTh 3HAHKS HA YPOBHE BOCIIPOM3BENCHUS M O0BsICHEHHs] HHGOPMAIINH, HE MOXKET IMOKa3aTh
WHTEJUICKTyaJIbHbIE HABBIKU PEIICHUS TTPOCTHIX 3a/1a4.






