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PaGouas nporpamma cocrasnena Ha ocrose PI'OC BO - 6akamaspuar mo
Hanpasiennio noarotoskyu 08.03.01 CTpoutenseTso (npuka3 Muno6prayxu Poccuu ot
31.05.2017 r. Ne 481)

PaGouas nporpamma paccmotpena i 0N00pena Ha 3aceNannH Kadeapsl IMpuxnanuoii

MaTeMaTHKH M HHPOPMATHKH
14.01.2025, nporokon Ne 5 /
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Pabouas nporpamma onobpena MeTonHYECKOl KoMmuccHell UE
03.02.2025 r. mpotokon Ne 3
IIpencenarens IO.B. Comosa
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JIMcT akTyajam3anuu padoueil mporpamMmbl

Pabouas mporpamMma nepecMoTpeHa, 00CykaeHa u 0100peHa s peanusaruu B 2026 - 2027
y4eOHOM rojly Ha 3acefnanuu Kadeapsl [IpukiaaHoil MaTeMaTHKU U HHPOPMATUKH

[Iporokonm ot 20 . Ne
3aB. kadenpoii 10.A. U3BekoB

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM roj1y Ha 3aceqanuu Kadeapsl [IpukiaaHoi MaTeMaTHKU U HHPOPMATHKH

IIporokom or 20 . Ne
3aB. kadeapoii [O.A. 13BekoB

PaGouas nmporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM roj1y Ha 3acenanuu Kadeapsl [IpukianHoil MaTeMaTHKU U HHPOPMATUKA

IIporokon ot 20 . Ne

3aB. xadenpoit 10.A. U3Bexos

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peamsanun B 2029 - 2030
y4ueOHOM Toly Ha 3acefanuu kadeapel [IpuknagHoil MaTeMaTuKu U HHHOPMATHKU

IIporokomor 20 . Ne
3aB. kadeapoii [O.A. 13BekoB




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[{enbto ocBOEHUS NUCHUIUTHHBI «MaTemaThkay sBisercss GopMUpPOBaHUE
KOMITIETEHIINH, KOTOpasi BKJIFOYAeT B ceOsl:

* BOCIIUTAHHUE JIOCTATOYHO BHICOKOM MaTeMaTU4eCKOW KyJIbTYpBbI;

* IPUBUTHUE HABBIKOB COBPEMEHHBIX BUJIOB MATEMaTHYECKOT'O MBIIIJICHHUS,;

* IPUBUTHUE HABBIKOB HCIOJIB30BAHUS MAaTEMAaTHUECKUX METOZOB U OCHOB
MaTEeMaTHYeCKOro MOJICTUPOBAHUS B IPAKTUYECKOH J1eATEIbHOCTH.

Bocnuranue y cTy1€HTOB MaTeMaTUYECKOM KyJIbTYphl BKIIIOUAET B ce0s1 SICHOE
MMOHMMAaHUE He0OXOJUMOCTH MAaTEMAaTHYECKOI COCTaBIISIONICH B 0011el TOArOTOBKU
OaxanaBpa, BBIpaOOTKY MPEACTABICHUIN POJIM U MECTE MaTEMaTHUKU B COBPEMEHHOM
UMBUJIM3ALUU U B MUPOBOM KYJIbTYpEe, YMEHHUE JIOTHUECKHU MBICIUTh, ONIEPUPOBATH C
abCcTpakTHBIMU O0BEKTaMU U ObITh KOPPEKTHBIM B YIIOTPEOJICHUN MaTEeMaTHYECKUX OHATUN
Y CUMBOJIOB JIJISl BRIPQKEHHSI KOTMYECTBEHHBIX M KAU€CTBEHHBIX OTHOIICHUH.
Matematuueckoe 00pa3oBaHre 6aKalaBpOB JIOJDKHO OBITh HIUPOKUM, OOIIUM, TO €CTh
JOCTaTOYHO (pyHAaMEHTaIbHBIM.

HacTtosmas nporpamma no MmaTeMaTuke OTpa)kaeT HOBbIe TpeOOBaHUS,
MpeIbsBIsieMble K MATEMAaTHYECKOMY 00pa30BaHUIO COBPEMEHHBIX OakanaBpoB. Ee
XapaKTepu3yeT MpHUKJIaiHas HAPaBIEHHOCTh U OPUEHTALUS HAa O0yUYeHHUE CTYICHTOB
WCIOJIb30BAHUIO MaTEMaTHUYECKUX METOJIOB NP PEHICHUH MPUKJIAIHBIX 3a/1a4.

OO0muii Kypc MaTeMaTHKH SBJsieTcs PyHIaMEHTOM MaTeMaTUYECKOT0 00pa30BaHUs
OakayiaBpa.

3ajaun n3yyeHus: TUCHUTIITUHBI:

- Pa3BUTHE JIOTHYECKOTO U AJITOPUTMHUYECKOTO MBIIIJICHUS;

- OBJIaJICHUE OCHOBHBIMU METOJaMH MCCJICIOBAHUS M PEIICHUSI MAaTEMaTUYECKUX
3ajay;

- OBJIaJICHUE OCHOBHBIMU YUCJIICHHBIMH METOJJAMU MAaTEMATHUKH U X MTPOCTEHIITMMHU
peanuzanusimu Ha OBM;

- BBIpAaOOTKY YMEHHUS CaMOCTOSITEIFHO PACHIUPSITH MaTeMaTHYECKHE 3HAHUS U
MPOBOJIUTHh MATEMATHUECKUI aHAIN3 IPUKJIAIHBIX (MH)KEHEPHBIX ) 3a/1a4.

2 MecTo qucHuIInHbl (MOAYJisi) B CTPYKType 00pa3oBaTeIbHOM NPOrpaMMbl

Hucnunnuna MaTemaTrka BXOJIUT B 00s13aTENBHYIO YacTh Y4€OHOTO IJ1aHa
o0pa30BaTeNbHON MPOrpaMMBl.

J1s u3ydeHust TMCHUIUIMHBI HEOOXOAUMBI 3HaHUS (YMEHHUS, BIAJCHHUS ),
c(OpMUPOBAHHBIE B pE3yNIbTAaTe U3YUEHUS AUCIUILIINH/ MPAKTUK:

OcBoeHre JaHHOM NUCIMILIMHBI IPEAIOIaraeT, YTo B pe3ybTaTe U3y4eHUs
LIKOJIBHOTO Kypca MaTeMaTUKH 00yJaroImuiics nuMeeT cOopMUPOBAHHOE MTPEICTABICHUE O
MaTeMaTHKe KaKk YHUBEPCaIbHOM SI3bIKE HayKH, 00 UJIeSX U METO/IaX MaTeMaTUKH, BIa/ieeT
MaTeMaTHYeCKUMHU 3HAHUSMH U YMEHUSMHU, COOTBETCTBYOIUMHU DesiepaibHOMY
KOMITOHEHTY rOCYJapCTBEHHOTO CTaHapTa 001Iero o0pa3oBaHus, UMEET pa3BUTOE
JIOTUYECKOE MBILUIEHHE, TPOCTPAHCTBEHHOE BOOOpakeHne, 001a/1aeT BBICOKUM YPOBHEM
ITOPUTMHUYECKON KYJIbTYpPHI.

3HaHUS U YMEHHUS, YCBOEHHBIE B IIPOLIECCE U3YUEHHUSI MaTEMAaTUKN HEOOXOAUMBI JIJIs
OCBOCHHUS APYTUX AUCLUUIUINH €CTECTBEHHOHAYYHOT0 U MPO(ECCHOHATBHOTO LIUKIIOB.

3HaHus (YMEHUs, BIaIeHNUs), IOTYYEHHBIE IPY U3yYEHUU JaHHOMN IUCIUIUINHBI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIUTUTMH/TIPAKTUK:

®dusuka

ConpoTuBieHNE MAaTEPUATIOB

HNuxeHnepHoe o0ecrieyeHre CTPOUTENBCTBA (F€0Ae3Hsl, T€0JIOTH)

WHxeHepHbIe CHCTEMBI M 000PYAOBaHHE 3TaHHHA



OCHOBBI apXUTEKTYPBI U CTPOUTENIBHBIX KOHCTPYKLIUI
CrpoutenbHas puszuxa

CrpouresnbHble MaTepUabl

[TonroroBka k cade u cada rocyJapCTBEHHOIO dK3aMeHa
Teopetnueckas MexaHUKa

3 Komnerenuun ody4darouierocsi, opmupyembie B pe3yJibTaTe 0CBOCHUS

AUCUUIIMHBI (MOAYJIs) U IVIAHUPYeEMbIe Pe3yJibTaThl 00y4eHus

B pe3ynbraTe 0cBOeHMS TUCHUIUIMHEI (MOayns) «MareMaTuka» o0yJarouiuiics
JOJKEeH 00J1a1aTh CIeIyIOIMMH KOMITETEHIUSIMHU:

Konx nnaukaropa

Nupukatop JOCTHKEHNSI KOMIIETEHIUA

OIIK-1 CnocobeH pemiats 3aa4u mpohecCuOHaNbHOM e TEIbHOCTH Ha OCHOBE
UCIOJIb30BAaHUS TEOPETUUECKUX U MPAKTUIECKUX OCHOB €CTECTBEHHBIX U TEXHUYECKUX HAYK,
a TaKke MaTEMaTHYeCKOro anmnapara

OIIK-1.1

Onpenensier XapakKTEepUCTUKU PU3NUECKOT0 U XUMUYECKOI0 IIpoLecca
(sIBIIEHMST), XapaKTEPHOTO ISl 0OBEKTOB MPO(HECCHOHATTEHON
JIeSITEJIBHOCTH, HA OCHOBE TEOPETUUYECKUX U IKCIIEPUMEHTAIbHBIX
HCCIIEOBAHUI

OIIK-1.2

I/ICHOJII)3yeT TCOpeTHqGCKHe OCHOBBI TCXHHNYCCKHUX HaYK JJIA
HpI/IMeHeHI/Iﬂ HNHHOBAIIMOHHBIX TGXHOJIOI‘I/Iﬁ Ha pCaJII)HLIX CTpOI/ITeJH)HI)IX
00BEKTOB

OIIK-1.3

Pemaer nnkeHepHbIE 3a/1a4 C IOMOIIBIO MATEMAaTUYECKOTO arnmnapara
BEKTOPHOH aJIreOphl, aHAIUTUYECKON F€OMETPUH U MAaTEMaTUYECKOTO
aHaJIn3a

OIIK-1.4

Pemraer TCOPCTUUCCKHUC 3a/1aUN B o0actu TCINIOTCXHUKU, TUAPABIIUKH,
TCHHOMaCCOO6MeHa, HCIIOJIb3Y (bYHI[aMeHTaHBHBIC 3HaHHUA




4. CTpyKTYypa, 00bEM U COJEpKaAHNE TUCUUIIIMHBI (MOXYJIs)
OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 9  3a4eTHBIX eauHuI] 324 aKkaj. 4acoB, B TOM

HHUCJIIC:

— KOHTaKTHas pabora — 181 akaz. yacos:

— aynurtopHas — 172 akaj. 4acos;

— BHeayAuTOpHas — 9 akaj. 4yacos;

— caMmocTosITenbHas pabora — 71,6 akaj. 4acos;
— B (popMe npakTuieckoil moarotoBku — 0 akaj. vac;
— MOATOTOBKA K 3k3aMmeHy — 71,4 akaj. yac

d)opMa aTTCCTalluH - DK3aMCH, 3a4CT

AynutopHast 5 o
o KOHTakTHas paboTa E = dopma TeKyIero
. S8 By KOHTPOJISt
Pasnen/ Tema § (B axaz. yacax) E [ A . P Kon
3 © | camocrosTenpHOM | ycmeBaeMOCTH U
JTACIUTUTAHBI 2 e = . | xommeTeHIUH
O o & paboThI TIPOMEKYTOYHOM
0 mpakr. | €3
Tex. | 8% PaKt. | =@ aTTeCTaluu
3aH. 3aH. | O &
1. Beenenue B MaTeMaTHUECKUN
aHau3
- KOHCYJIbTalluH 0
1.1 Tpexen u pemrenuto I3 Nel, OIIK-1.1,
H.en ep LLI[BHOCTL byHKum 1 8 6 - BBIIOJIHEHHE - IpOBEpKa OIIK-1.2,
o Hf) ﬁpne eMeHHOﬁﬂ AKP Nel ,J13 1 | pemenns AKP Nel | OIIK-1.3,
A P (gactpb — npezersl, OIIK-1.4
HeTpep.)
HWroro no pazaeny 8 6
2. Tuddepenimanpaoe
ucuuciieHne GyHKIUU OJTHOU
NepeMEeHHON
2.1 Onmnpenenenue CAMOCTOATENBHAS [\ W Wl IO
MPOM3BOJHOM QYHKIMHU B pabora ¢ eme}{zm HEB N2
touke. Juddepennuarn, ero JUTEPATypOi — p - npoBepKa o OIK-1.1
TEOMETPUUYECKUIT CMBICIL. KOHCIIEKT e
. ele AKP No2 OIIK-1.2,
T'eomerpuueckuii u 8 2 6,2 «3anaun, pert PEZZCTL B OIK-1.3
MEXaHUIECKHIA CMBICIT MPUBOISIINE K -
. I1K-1.4
npousBogHo#. [IpaBuna MOHATUIO Hp_0:32§§H;;e)’ o
muddepeHIUpOoBaHUS 1 MIPOU3BOIHONY, KOECHGET&
Ta6HI/IHa MIPOU3BOJHBIX - BBIIIOJTHCHHUEC
1 WJ13 Ne 2
KOHCYJIbTalluU 11O
emenuto NJ13 No2
2.2 luddepenunpoBanne pemonsenue AKP | P ’
- IpoBEpKa OIIK-1.1,
HESIBHO U MapaMeTPUYESCKU Ne2 emeHrg)ﬂ ZI?F N2 OIK-1.2
3aJJaHHBIX ()YHKIHH. 6 4 «Inddepenunans p (acTh — h OHK-1.3’
Jlorapudmuueckoe HOE€ WCYHCIICHHE nocTpocHEE OHK-l. 4’
epe OBaHHE OOII '
i bepeHIpoBaHN » rpaduKos
GbyHKLMiT)
Hroro no paszaeny 14 6 6,2

3. JIuneiinas anre6pa




- IIOATOTOBKA K

MPAKTHIECKOMY [Iposepka OIK-1.1
3.1 Ompenenureny u SAHATHIO, HHHBHAY AL HBIX OIIK-1.2,
8 2 8 - BBITIOJIHEHHE 3aJIaHHH,
MaTpHIIBI OIIK-1.3,
WHJIUBUAYaIbHBIX | KOHCYIBTAIMHU IO OIK-1.4
JIOMAIITHUX pemenuto /13 3 ’
3aJjaHui
- IOATOTOBKA K
MPaKTUYECKOMY [IpoBepka i
. 3aHATHIO, WHJIMBUYaJIbHBIX OMK-1.1,
3.2 CucTeMbl TUHEHHBIX N OIIK-1.2,
. 6 4 - BBIIIOJIHEHHE 3aJIaHuH,
anreOpanvecKux ypaBHEHHUI OIIK-1.3,
WHJUBUAYaIbHBIX | KOHCYIBTAIMHU IO OTK-1.4
JTIOMAaITHUX pemennto U133 '
3amaanit UJ13 3
Hroro no pazneny 14 6 8
Hrtoro 3a cemecTp 36 18 14,2 9K3aMeH
4. DneMeHThI BEKTOPHOI ajreopsl
U aHAIUTHYECKON TreOMETPUH
- IOATOTOBKA K
4.1 BekTopHas anredpa: MPAKTHICCKOMY | _ KOHCYJIbTALlUH T10 OIlK-1.1,
N o 3aHSTHIO,
JIMHEWHBIC ¥ HEJIMHEHHBIC pemennto NJI3 Ne4, OIIK-1.2,
4 4 - BBITIOJIHEHHE
orepanuy Hajl BEKTOPaMHU 1 N - IPOBEpKa OIIK-1.3,
WX CBOWCTBA. JUBHILY pemenus AKP  Ned OIlK-1.4
JIOMaIIHUX
3aganuii UJ13 4
- BBITIOJIHEHHE
AKP Ne4 - KOHCYJIbTAI[MH 110 OIIK-1.1,
4.2 Ananutudeckas
«BekropHas pemenuro /13 Ned, OIlK-1.2,
TEOMETPHSI Ha MJIOCKOCTH H 6 4 14,2
B IDOCTDAHCTRE anrebpa u - IpOBEpKa OIIK-1.3,
poctp aHanutuaeckast | pemenust AKP  Nod OIIK-1.4
TEOMETPHSL»
HWroro no pazaeny 10 8 14,2
5. HTerpansHOe HCUUCTICHUE
(hYHKIMHU OJHOM NIEpEeMEHHON
5.1 IlepBooGpa3Hast BelnosHenue AKP - KOHCYJIBT. IO
¢ynkus. HeonpeneneHHbIi Ne5 pewr. /I3 Ne5, OIIK-1.1,
UHTErpall U €ro OCHOBHbBIE 2 4 «HeomnpeneneHust - IpOBEpKa OIIK-1.2,
cBolicrBa. Tabmauma Hu pemrerust AKP No5 OIIK-1.3,
HEOTpeaeIeHHBIX OTpeeICHHBIN (gactp — Hemocp. OIIK-1.4
HHTETPAJIOB. HHTETPa) HHTETD.)
- BBITIOJTHEHUE - KOHCYJIBT. IO
AKP Neb6 pemr. MJI3 Ne5, OIIK-1.1,
5.2 OcHOBHBIE METO]IbI 6 6 «HeonpeneneHusl - IpOBEpKa OIIK-1.2,
HUHTErpUPOBAHUS u pewenus AKP Ne6 OIIK-1.3,
onpeeneHHBIN (uacTp - METOABI OIlK-1.4
UHTErpan UHTETPUPOBAHMS)
5.3 OmnpeneneHHbIN
pTerpan. 3azaun - BBITIOJIHEHHE
DHBOS ) e K HO’HHTI/IIO AKP Ne6 - KOHCYJIbTAI[MH 110 OIlK-1.1,
PHBOIL «Heonpenenenns! | pemenuto U3 Ne5, OIIK-1.2,
OIIPEACIIEHHOTO MHTETpaa. 4 4 N
Doonvia HboToHa- Hu - IpOBEpKa OIIK-1.3,
DMy . OIpeIe/IEHHbINA peutenus AKP Neo6 OIIK-1.4
Jletibnuna. CBolcTBa.
WHTETPAL. »
Mertonb1 HHTETPUPOBAHUS
Hroro no pazaeny 12 14
6. Juddepennuansuoe
HucyucieHue QyHKIuu
HECKOJIbKHUX MEPEMEHHBIX
6.1 OmnpeneneHue OCHOBHBIX - HDOBEPKa OIIK-1.1,
nousatuil. [lpenen n 2 2 15 | camocrosTenpHOE POBEp OIIK-1.2,
KOHCTIEKTa
HEIIPEPBIBHOCTh HU3y4YECHHE OIIK-1.3,




JIUTEPATYPBHIL:

HalMcaHue
OHII. OcHoBHBIE CBOMCTBA KOHCIIEKTa
(yHKIMH, HETIPEPHIBHBIX B «CpoiicTBa OIIK-1.4
3aMKHYTOH o0sacTy. (dyHKIM,
HETPEPhIBHBIX B
3aMKHYTOM
6.2 YacTHble IPOU3BOAHBIE
U TIPOU3BOJIHAS 110 -
HamnpasiieHuto. KacarenbHas KOHCYJIETUPOBaHUE OIIK-1.1,
TUIOCKOCTh U HOPMAaJIb K 4 4 g | BbIMOJHEHNE AKP | mo pemennto U/13 OIlK-1.2,
MTOBEPXHOCTH. Ne7 «DHII» N6, OIIK-1.3,
T'eomeTpuueckuii CMBICIT - IpOBEpKa OIlK-1.4
mupdepennuana. [Ipuznax peurenus AKP Ne7
T hepeHIpPyeMOCTH.
6.3 Ilpon3BoaHAas CIIOKHOM )
Kuuy. YacTHele
E)ny;BO HbIC T KOHCYJIbTUPOBaHHE OIlK-1.1,
E e eHH A — 4 4 6o | BRUIOIHEHHE AKP | mno pemenuto N3 OIIK-1.2,
Treb e ’ Ne7 «DHIT» Ne6, OIIK-1.3,
)Inlzl)(ge el.{ HDOBAHME - IpoBEpKa OIIK-1.4
PCHIHP . pemrenust AKP Ne7
HESIBHO 3a/IaHHBIX (YHKIUI.
HWroro no pazaeny 10 10 26,2
Hroro 3a cemectp 32 32 40,4 SK3aMeH
7. IHTETpaIbHOE NCUHCIIEHHE
(YHKIMH HECKOJIBKUX
MIEPEMEHHBIX
- MOJITOTOBKA K
MPAaKTUYECKOMY
3aHATHIO,
7.1 Jlsoiisoii urrerpar i - BBITIOJIHEHHE - KOHCYJIbTAIIUH 110
) vp N3 N7 pemennto U3 Ne7,
€ro OCHOBHBIE CBOICTBaA.
Chejienue TBOHHOTO «Kpartusie - mpoepka UJI3
HHTCIDANA K HOBTODHOM HWHTETPAIIBD, Ne7, OIIK-1.1,
I/IHTeraJI Teo ehfa 0 ! 2 4 i “HPOBEpKa OIK-1.2,
cpe HI;M Zﬁaqe }?pm Jamena CaMOCTOSITEIbHOE KOHCIIEKTa OIIK-1.3,
ped ) U3y4YECHHE «CBolicTBa OIIK-1.4
MepEeMEHHBIX, TIEPEX0/1 B . .
N JIUTEpPaTyphl: JBOMHBIX U
JIBOITHOM MHTETpalie K .
KOHCIIEKT TPOHHBIX
MOJISIPHBIM KOOPAMHATAM. .
«CpoiicTBa HHTETPAIOBY»
JIBOMHBIX U
TPOMHBIX
UHTETPAJIOB)»
Hroro no pazzaery 2 4
8. OOBIKHOBEHHBIC
T depeHaIbHble YPaBHEHNS
8.1 OOBIKHOBEHHBIC
g dhepeHnuaIbHbIe
YPABHEHIA TEpBOTO . BoinonHenne AKP )
nopsiaka. I'eomeTpudeckuii KOHCYJIbTUPOBaHHE OIIK-1.1,
Ne8 «1Y. Teopus
cMbIci i depeHIaIbHOTO - o peuenuto 113 OIIK-1.2,
4 6 7 BEPOSITHOCTEA.
YpaBHEHHUS TIEPBOTO Neg, OI1K-1.3,
Maremarnyeckas
nopsika. MeTo/ipl peleHus - IPOBEpKa OIlK-1.4
CTATHCTHKA
muddepeHInaTbHBIX peueHus AKP No8
YpaBHEHHUH TIEPBOTO
ropsiaKa.
- COCTaBJICHUE - OIIK-1.1,
8.2 1Y BBICHIUX HOPSIJIKOB,
CBOIITHECS K TIEPBOMY 2 2 KoHcnekTa «IY | KOHCylIbTHpOBaHHE OIIK-1.2,
HODSLIK BBICIIIAX o peuenuto 113 OIIK-1.3,
PARKY TIOPSIIKOB, No§, OIIK-1.4




CBOJAIINUECA K

TIEPBOMY», - IpOBepKa
- BBINIOJTHEHNE KOHCIIEKTa
AKP Ne8
8.3 Jluneiinsie
muddepeHInaIbHbIC
ypaBHEHHMS N-TO TOPSIKA.
Jluneitnoe ogHOpOIHOE
aBHEHHE.
ngI{aMeHTaﬂLHaH cucrema  BRITOMHEHHC i
N AKP Ne8 «J1V. KOHCYJIbTHPOBaHHE OIIK-1.1,
DICHHH. Heonnopoatoe Teopus o pemennro U3 OIIK-1.2,
JUTHCHHOE YPABHCHUC 4 BEPOSITHOCTEH. No§, OIIK-1.3,
;Eﬁgle)fi.Bl\P/IlﬂeT%iHﬁlF;Haunn MaremaTtnyeckas - IPOBEPKa OIIK-1.4
CTaTUCTHUKAY KOHCIIEKTa
MIPOHU3BOJIBLHBIX
MTOCTOSTHHBIX.
JIuneiiHOe ypaBHEHUE C
MOCTOSIHHBIMH
K03 hUIIeHTaMU
HWroro no pazaeny 12 7
9. DNeMEeHTHI TeOpHUn
BEPOATHOCTEH U MaTeMaTHIECKOH
CTaTUCTHUKU
KOHCYJIbTHPOBAHNE
o pemennto U3
Ne9,
- BBINIOJIHEHHE - IpOBEpKa OIIK-1.1,
9.1 DaeMeHTHI 2 AKP N9 pemenns AKP Ne9 OIIK-1.2,
KOMOMHATOPHKH «Teopus - OIIK-1.3,
BEpOSITHOCTEH.» | KOHCYIbTHPOBAHHE OIIK-1.4
o pemennto U3
Ne9,
- IpOBEpKa
pemenus AKP Ne9
9.2 Anrebpa coObITHIA. )
f;ﬁgf;;gzg;’)e " - BBINIOJIHEHHE KOHCYJIbTUPOBaHHE OIIK-1.1,
CTAaTUCTUYECKOE 2 A,}f P N9 fop emﬁ.ﬂgﬂ 10 M]3 82&&;’
«Teopust 9, -1.5,
OTPCACTICHHA BEPOATHOCTH. BEPOSITHOCTEN. » - IPOBEpKa OIIK-1.4
AKCHOMaTHKil TEOPUH pemenns AKP No9
BEPOSTHOCTEH.
9.3 TeopeMsl ClIOKEHHS U i
YMHOMCHI. yq(;HOBHaﬂ - BBINIOJTHEHHE KOHCYJIbTHPOBaHHE OIlK-1.1,
BEPOATHOCTD. "20pMyIa AKP Ne9 o pemenuto NJ13 OIIK-1.2,
MOJTHOI BEPOATHOCTH M 4 «Teopus NoO, OIK-1.3,
popmyna Baiieca. Cxema BEPOSATHOCTEW» - IPOBEpKa OIIK-1.4
bepHymum, npuOImKeHus
Jlamutaca u [lyaccona. pemenni AKP N9
9.4 JTuckpeTHbie 1
HeTIpephIBHBIE CIydJaifHbIe -
BeNWYMHBL Psn u Gpynxums - BBINIOJITHEHHE KOHCYJIbTUPOBAaHUE OIIK-1.1,
pacrpeaeneHus u 2 10 AKP Ne9 1o pewmenuto U3 OIIK-1.2,
[JIOTHOCTb. «Teopus Ne9, OIIK-1.3,
MaremaTHueckoe 0XKHUIaHue BEPOSTHOCTEH. » - IpOBEpKa OIlK-1.4
U AHUCTIEpCHs, HadaJIbHBIE 1 pemenns AKP Ne9
[EHTPaIbHBIE MOMEHTHI.
9.5 H3BecTHbIE - OIIK-1.1,
- BeinosiHeHue KP
pacIpesieNieHus ¥ uX 1 NoO «Teopus KOHCYJIBTHPOBAHHUE OIIK-1.2,
YHCIIOBbIE XapaKTEPUCTHKH. BeposTHOCTEH, » no pemenuro UJ13 OIIK-1.3,
HopmanbsHoe ’ Ne9, OIlK-1.4




- IpOBEpKa

pactpencIerHe. pemerus AKP Ne9
9.6 MHOTOMEpPHEIE -
CIIy4aiHble BeTUIHHEI. - BBITIOJTHEHHE KOHCYJIbTHPOBAHHE OIIK-1.1,
OyHKIMK pactpeesIeHusl, 1 4 AKP Ne9 no peurenuto N/13 OIlK-1.2,
cBoricTBa. Unca0oBBIE «Teopus Ne9, OIIK-1.3,
XapaKTEPUCTUKU. DIIEMEHTBI BEPOATHOCTEIN - IPOBEPKa OIIK-1.4
TEOPHH KOPPEIALNU pemenus AKP Ne9
9.7 OCHOBHEIEC TIOHSTHS, i
reHepalibHasi COBOKYITHOCTh - BBITIOJTHCHUE KOHCVIILTHDOBAHIE OIIK-1.2,
u BeIOOpKa. CTaTuCTHYECKHE U3 « Y P OIIK-1.3,
2 2 no peuenuto /13
OIICHKH MapaMeTpPOB MaremaTtuyeckas OIIK-1.4,
Nel0, Nell, Nel2,
pactipenenenus. TouedHbie CTaTHUCTHKAY Nol3 OIlK-1.1
Y HHTEPBAJIbHbBIC OLCHKU. -
9.8 Kpurnyeckas o6nacTsp,
YPOBCHD SHATHMOCTH, - BBINIOJTHEHNE i OIIK-1.1,
MOIIHOCTb KPUTEPHSL. VI3 « KOHCYJIbTHPOBAHHUE OINK-1.2
Kpurepuii cornacus 2 3 no pemenuto /13 Y
Maremarnueckas OIIK-1.3,
IIupcona amst TumoTe3s O NelO, Nell, Nel2,
CTaTUCTUKa» OIlK-1.4
HOPMaJIbHOM Nel3
pacnpeneneHun
OIIK-1.1,
OIIK-1.2,
9.9 3auer OIK-1.3,
OIIK-1.4
Hroro no pazaeny 8 20 10
HWroro 3a cemectp 18 36 17 3auéT
Uroro no aucuuruinae 86 86 71,6 JK3aMeH, 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Peanuzanus KOMIIETEHTHOCTHOTO MOJIX0AA MPEyCMaTPUBAET UCTIOIb30BAHNUE B
y4eOHOM IpoIecce aKTUBHBIX U MHTEPAKTUBHBIX (JOPM MPOBEACHHUS 3aHATHI B COUYCTAHUH C
BHEAYJAUTOPHOM pabOTOM ¢ 1eTbI0 (OPMHUPOBAHUS U PA3BUTHS MPO(PECCHOHATLHBIX HAaBBIKOB
obyuatomuxcs. CornactHo 1. 34 Tlopsiaka opraHU3aluy U OCYIIECTBICHUS ICATETHHOCTH TI0
o0pa3zoBaTeNbHBIM MporpaMMam OakanaBpHara BeIcIIero 00pa3oBaHus (YTB. IPUKAa30M
MOwuH P® ot 05.04.2017 r. Ne 301), mpu npoBeieHNH y4eOHBIX 3aHATHIA 00ECTIEYMBACTCS
pa3BuTHE y 00yUYaIOMIMXCsl HABBIKOB KOMAaHIHOW paOOThI, MEXINYHOCTHON KOMMYHUKAIUH,
MPUHATHUS PEIICHUM, TUJEPCKUX KaYeCTB, B TOM YHUCIIE C YUETOM PEerHOHAIbHBIX
oco0eHHOCTeH PO ecCUOHATLHOMN IEATENIbHOCTH BHIITYCKHUKOB U MOTpEOHOCTEH
paboToaTenei.

Bribupas Ty nim uHyI0 TEXHOJIOTHIO paboThI ¢ 00y4JaroIUMHUCs, HEOOX0AUMO UMETh
B BUJLY, YTO HanOoJbIero 3¢dexra ot ee MpuMEHEHHUSI MOKHO JOCTHYb, €CITH YYUTHIBATh
e 00-pa3oBaHus, Ha PeaTM3alnio KOTOPHIX JOJDKHA OBITH HAallpaBlieHa n30upaemas
TEXHOJIOT s, CO-AepKaHKue, KOTOPOE MPEACTOUT NepeaTh 00yJaroIIMMCs ¢ €€ TOMOUIBIO, a
TaK)XKe YCIIOBHSA, B KOTOPBIX OHa OY/IET MCIOIb30BaThCs.

B namreii pabote MbI HCTIONB3YeM CIIEYIOLIEE.

1. TpaguunonHble 0Opa3oBaTenbHble TeXHOIOrHU. OpraHu3amnus 00pa3oBaTeIbHOIO
npo-1ecca, MpeArnoaraeT IpsMyI0 TPAHCISIUIO 3HAHUH OT TPETo1aBaTes K CTyIeHTY
(TpenMyIIeCTBEHHO Ha OCHOBE OOBSICHUTENFHO-HJUTIOCTPATUBHBIX METOJIOB O0YYEHUS).
VYueOHas qesTeNb-HOCTh CTYICHTa HOCUT B TAKUX YCIIOBHAX, KaK IPaBHJIO, PETIPOAYKTHBHBIN
XapakTep.

®opMmbl y4eOHBIX 3aHATHI:

- nH(GOpMAaLMOHHAs JIEKIIUS — [TOCIIeI0BaTeIbHOE U3JI0KEHHE MaTepHraa B
JUCLUIUIMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE MPEUMYIIECTBEHHO BepOabHBIMU CPEICTBAMM.

- IPAKTUYECKOE 3aHATHE, MTOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH U HaBBIKOB
0 MIPEIOKEHHOMY aITOPUTMY.

2. TexHonoruu npoekTHOro ooydenusi. OOpazoBaTeIbHBIN MPOLIECC TOCTPOEH B
COOTBETCTBHUH C AJITOPUTMOM MO3TAIMHOTO peIIeHHs! TPOOIEMHON 3a/1a4K WM BBITOTHEHUS
yueOHoro 3ananus. [IpoekT npenmnonaraeT COBMECTHYIO yueOHO-TI03HABATENbHYIO
JeSITeIbHOCTD IPYIIIBI CTYACHTOB, HAIIPABJICHHYIO Ha BEIPAOOTKY KOHIICTILUH, YCTAHOBIICHHUE
Hesel u 3a1a4, GOpMyYIHPOBKY OXKHIAEMBIX PE3YIbTATOB, ONPEIEICHNE IPUHIIUIIOB U
METOMK peIlIeH!s TOCTAaBICHHBIX 33/1a4, IUTAHUPOBaHHUE X0a PadOThl, MOUCK AOCTYIHBIX U
ONTUMAJIBHBIX PECYPCOB, MOITAMHYIO pealln3alluIo 1aHa paboThl, MPE3EHTALUI0
pe3yabTaToB paboThl, UX OCMbICIEHHE U peduiekcuto. [IpumensieTcss B OCHOBHOM ISt
nepexoja KOMIETEHIMHY Ha YPOBEHb BIIa/ICHUSI.

OCHOBHBIE THIIbI IPUMEHSEMBIX HAMU B 00pa30BaTeIbHOMN JEATETbHOCTH IPOSKTOB:

HccnenoBaTenbCKuil MPOEKT — CTPYKTYpa NpuOIMKeHa K GopMaTy HayqyHOTO
HCCIIeIOBaHMs (J0Ka3aTeNIbCTBO aKTyaIbHOCTH TEMBI, ONPEeTICHHE HayYHO! MPOOIIeMBl,
npeaMera 1 00beKTa UCCIeJOBaHus, 1IeJel U 3a/1a4, METO10B, HICTOYHHKOB, BBIJIBUKECHUE
TUIIOTE3bl, 0000IIEHNE PE3yIbTaTOB, BBIBO/IbI, 0003HaUEHHE HOBBIX MPpobieM). Pesynbratom
ABIIsiEeTCA yuyeOHas KapTa Mo MOIYIIO Hallel 00pa3oBaTeIbHON MPOTrPaMMBI.

TBoOpuecKkuii NPoeKT, MPEANONATaloINi B OTIMYUE OT MPEIbIIYIIeTr0, KOHSUHBIN
IPOAYKT B CIEIYIOIIUX BapHaHTaX — razeTa K HCTOPUUYECKH 3HAYNMOMY
«MaTeMaTH4eCKOMY» COOBbITHIO (TIpa3aHUK yucna «[1u» u T.11.); «MaTeMaTudecKas»
OTKpBITKa (CBOET0 poja yueOHas KapTa, TOIbKO HeOpMaIbHO, KpaCOYHO 0popMIICHHAS;
BUICOPOJIHK «S1 Haydy Bac pemarsb ...» H T.II.

NudopmannoHHBIN POEKT — y4eOHO-TI03HABATEIbHAS IS TEINBHOCT C SIPKO
BBIPaKEHHOW 3BPUCTUYECKON HAMPABIEHHOCTHIO (TTOUCK, OTOOP U CHCTEMaTU3AIHS
UHPOPMAIMU 0 KAaKOM-TO 00BEKTE, 03HAKOMIICHHE YYACTHUKOB ITPOEKTA C 3TON
nH(popManuei, ee aHau3 U 0000IICHHE U, HAKOHEII, TPE3CHTAINS 10 TPAKTUYECKOMY
MIPUIIOKEHUIO).



4. udopManlnoHHO-KOMMYHHKALIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH.
Opranusanust 00pa3oBaTeIbHOTO MPOLIECCa C MPUMEHEHHEM CIICIHAaTH3UPOBAHHBIX
MPOTPaMMHBIX CPeJl U TEXHHUECKUX CPEACTB padoThl ¢ MHPOpManuei (MHPOPMAIMOHHYIO
cpeny yauepcutera MOOJIYC MOODLE).

6 YueOHO-MeTOoAHUYECKOe o0eceyeHne caMoCTOATEIbHOI padoThl 00y4aloIHUXCs

[IpencraBneno B npuiioxeHuu 1.

7 OueHO4YHbIE CPEICTBA ISl IPOBEeHUs POMEKYTOYHOM aTTecTAllun
[IpencraBieHbl B TPUIOKEHUH 2.

8 YueOHo-MeTOAM4YEeCKOEe M HH(pOPMALIMOHHOE 00ecTieYeHHe U CHMILTUHBI

a) OcHoBHas JUTEpaTypa:

1. Hlunayes, B. C. Briciias matemaruka : yueonuk / B. C. lllunayeB. — Mocksa :
HNH®PA-M, 2024. — 479 ¢. — (Beicuiee obpazosanue). — DOI 10.12737/5394. - ISBN 978
-5-16-010072-2. - Tekcer : anexkTponnsiid. - URL:
https://znanium.com/catalog/product/2085943 (mata obpamenus: 21.03.2025). — Pexxum
JOCTYIIA: 110 TOJAIHKCKE.

2. Maremaruka : yuebHnoe nocooue / 0. M. /lanunos, JI. H. XXypOenko, I'. A.
Hukonosa [u ap.] ; mox pexn. JI. H. XKyp6Genko, I'. A. Hukonooii. — Mocksa : UHOPA-M,
2022. — 496 c¢. — (Bricmiee oopa3oBanue: bakanaspuar). - ISBN 978-5-16-010118-7. -
Texkct : anexTponnsiid. - URL: https://znanium.com/catalog/product/1818645 (mata
obpamenusi: 21.03.2025). — Pexxum qoctyma: mo momucke.

0) /lomoJiHUTE IbHAS JIUTEpaTypa:

1. MaremaTuka B mpumMepax u 3agaudax : yueOHoe mocoodbue / O.M. Jlertsipesa, JI.H.
XKypb6enko, I'.A. Hukonona [u ap.]. — Mocksa : UTHOPA-M, 2021. — 372 c. — (Bsiciuee
obOpazoBanue: bakamaBpuar). - ISBN 978-5-16-011256-5. - Tekcr : anmekrponHsii. - URL:
https://znanium.ru/catalog/product/1588756  (mata ooOpamenus: 10.04.2025). — Pexum
JOCTYTIA: TI0 TIOATIHCKE.

2. ®uxtenronspll, . M. OCHOBBI MATEMAaTHYECKOTO aHAIM3a : YUeOHUK : B 2 4acTsx /

I'. M. ®uxtenronsi. — 11-e uzn., crep. — Canxr-IletepOypr : Jlans, [0. 1.]. — Yacts 1 —
2019. — 444 c. — ISBN 978-5-8114-0190-1. — TekcT : 37eKTpOoHHbII // JIaHb : 3JEKTPOHHO
-oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/112051 (mata obpareHus:
10.04.2025). — Pexxum gocTyrma: s aBTOPHU3. TOIb30BaTEIIEH.

3. ®uxtenronsll, I'. M. OCHOBBI MaTeMaTHYECKOTO aHAJIN3a : yYEOHUK : B 2 4acTsIX /

I'. M. ®uxtenronbi. — 10-e u3n., crep. — Cankr-IlerepOypr : Jlans, [0. 1.]. — Yacth 2 —
2019. — 464 c. — ISBN 978-5-8114-0191-8. — TekcT : 31eKTpOoHHBII // JIaHb : AJIEKTPOHHO
-oubmmoreunas cucrema. — URL:  https://e.lanbook.com/book/115730 (mata obpareHus:
10.04.2025). — Pexxum gocTyrma: s aBTOPHU3. MOIb30BaTEIEH.

4. llunaues, B. C. 3agaunnk 1o BeIcIIel MaTeMaTuke : yueOHoe mocooue / B. C.
HIumnaves. — 10-e u3x., ctep. — Mocksa : UTHOPA-M, 2024. — 304 ¢. — (Bsicmee
obpasoanue). - ISBN 978-5-16-010071-5. - Tekcr : anekrponnsiid. - URL:

https://znanium.com/catalog/product/2124772 (nata obpamenus: 10.04.2025). — Pexxum
JOCTYTMA: 10 MOIUCKE.

B) MeTtoanueckue yKazaHusi:

1. AbpamoBa, .M. DneMeHThI BEKTOPHOH alreOpbl U aHATMTHYECKOW T€OMETPHHU:
MeTtoauueckue yka3aHus Juist cTyieHToB | kypca Bcex cnenuansHocteid. — MI'TY, 2008. —
16 c.

2. Akmanoga, 3.C. Heonpenenennslii unterpai: Tetpags-koHcnekT — MI'TY, 2008. —
23 c.

3. Baxpymesa, 1. A. Kpussle u noBepxHocTH 2 nopsiaka. [lonspHas cuctema koop-


https://znanium.com/catalog/product/2085943
https://znanium.com/catalog/product/1818645
https://znanium.ru/catalog/product/1588756
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730
https://znanium.com/catalog/product/2124772

nuHart. Ilpaktukym — Marauroropek: 'OV BITO «MI'TY um. I'"'1. Hocosa», 2009. — 19 c.

4. T'opsueBa, H.A. Teopus GyHKIMIA KOMIUIEKCHOTO IEPEMEHHOT0: MeToJuecKue
yKa3aHUs U BapUAHTbl MHAUBUYalIbHBIX 3aJaHUN Ui CTYI€HTOB BCEX CHELMATIbHOCTEH —
Marnuroropck: 'OV BIIO «MI'TY um. I''1. Hocoa», 2011. — 28 c.

5. I'pauesa, JI.A. OnpeneneHHbIN HHTETpal: METOJUYECKUE YKa3aHUs Il CTYJACH-TOB
— Marnutoropck: 'OY BIIO «MI'TY um. I'.'1. HocoBay», 2010 — 12 c.

6. I'paueBa, JI.A. DneMeHTHI TUHEWHOW anreOpbl, BEKTOPHOU aiareOpsl U
aHAJIMTUYECKOU reoMeTpun: YueOHoe nocodue. - Marauroropek: I'OY BIIO «MI'TVY um.
I".'11. HocoBa», 2010 — 63 c.

7. I'yruna E.M. JlabopaTopHbIii mpakTHKyM 10 cTatucTuke ¢ npumeHenneM EXCEL:
Mertopa. ykas. uis 1a00opaToOpHBIX paboT 110 MaTEMAaTUYECKOI cTaTHCTUKE.- MarHUTOTOPCK:
I'OVY BIIO «MI'TY um. I''M1. Hocosa», 2009 — 40 c.

8. U3ocoB A.B. I'apmonnueckuil aHanu3: Meroanyeckue ykazaHusl U BapUaHThI
3aJJaHuN JJIs1 CAMOCTOSITETIbHON paOOThI M KOHTPOJIS 3HaHM cTyaeHToB. — MI'TY, 2009. — 24
C.

9. Makcumenko, M.A. Co0ObiTus 1 BeposiTHOCTE. Yacts 2: Merto. ykas. -
Maruurtoropck: 'OY BIIO «MI'TY um. I''1. Hocosa», 2010. — 25 c.

10. Masiuenko, E.I1. IlpousBonnas u quddepennnan pyaxmun. [paktukym. -
Maruuro-ropck: 'OV BITO «MI'TY um. I'"'1. Hocosa», 2010. — 38 c.

11. Masiuenko E.I1. MccnenoBanue GpyHKIMH U TocTpoeHUe rpadgukoB. [Ipaktukym. —
Maruurtoropck: 'OV BIIO «MI'TY um. I''1. Hocoa», 2011. — 20 c.

12. CaBymikuna H.®@. Kombunaropuka. CoObiTHE U BeposTHOCTh. YacTs |:
KombOunaropuka. Anredpa codbITuii: Mero. ykazanus 1o quciuiuinae «MaTemaTtukay s
ctyneHToB | kypca Bcex crnenuanbHocteit. — MI'TY, 2007. — 17 c.

r) [lporpammuoe odecnieuenue u UnTepHeT-pecypcehi:



r) DIEKTPOHHBIE PECYPCHI:

. AxmanoBa 3. C. DneMeHTHl KOMOMHATOPHKH, CTAaTHCTHKA M TEOPUH BEPOSITHOCTEH :
yaeOHo-MeToanueckoe nocodue / 3. C. Akmanosa ; MI'TY. - Marautoropck : MI'TY, 2016. -
1 3JICKTPOH. OTIT. JTUCK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20316 (mata obpalieHus:
04.04.2025). - TekcT : 37€KTPOHHBIA.

. Axmanoa 3. C. JIuneitnas anreOpa: marpuiibl, onpeaenurenu, CJIAY : yuebHoe mocodue / 3.
C. AkmanoBa ; MI'TY. - Maraurtoropck : MI'TVY, 2016. - 1 snekrpon. onr. auck (CD-ROM).
- URL.: https://host.megaprolib.net/MP0109/Download/ToView/20314?idb=db0109 (xara
obpamienus: 04.04.2025) . - TekcT : 3JEKTPOHHBIIA.

. AnucumoB A. JI. Marpuusl. Onpenenurenu. CHCTeMbl JTHMHEWHBIX ajreOpanydecKux
ypaBHEeHUH : yueOHOe mocobue / A. JI. Aaucumos, T. A. Bonmapenko, I'. A. Kamenesa ;
MI'TY. - Maruutoropck : MI'TY, 2017. - 1 anekrpon. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1898 (mara oOpalleHus:
04.04.2025). - ISBN 978-5-9967-1000-3. - TekcT : 371eKTPOHHBII.

. I'maronesa U. B. Unterpan no ¢urype : yaedbHoe nocodbue [ By3os] / U. B. I'maronesa, E.
A. KonoBanpuuk ; Marauroropckuii roc. texuuueckuit yH-t um. I'. WM. Hocoma. -
Marautoropck : MI'TY um. I'. U. Hocoga, 2020. - 1 CD-ROM. - 3arn. ¢ TuTyl. 3KpaHa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/2924 (mara oOparieHus:
04.04.2025). - ISBN 978-5-9967-1976-1. - TekcT : 3J€KTPOHHBIIA.

. I'pauesa JI. A. luddepenunanpaoe ucuucieHne GyHKIUN oaHON nepeMenHoi. Yactp 2 :
yuebHoe mocobue [ans By3oB] / JI. A. I'paueBa, E. M. I'yruna ; Marauroropckuii roc.
texHnueckut yH-T uM. I'. UI. HocoBa. - Marauroropck : MI'TY um. I'. 1. Hocoga, 2019. - 1
CD-ROM. - 3arum. c TUTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2614 (mata oOpalieHus:
04.04.2025). - ISBN 978-5-9967-1623-4. - TekcT : 31€KTPOHHBIIA.

. I'yruna E. M. MlHTerpanbHoe ucurcieHne GyHKIU MHOTHX ITEPEMEHHBIX : ydeOHoe nmocodue
[ans By3oB] / E. M. I'yruna ; Marauroropckuit roc. Texuuueckuit yu-T um. I'. 1. Hocoga. -
Marnutoropck : MI'TY um. I'. U. Hocoga, 2022. - 1 CD-ROM. - 3arn. ¢ TuTy:n. 3KkpaHa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/3197 (mara oOpamuieHus:
04.04.2025). - ISBN 978-5-9967-2371-3. - TekcCT : 31€KTPOHHBIIA.

. Ily3zankoBa E. A. ®yHKIIMM HECKOJIBKMX IIEPEMEHHBIX : yueOHoe rnocobue [11st By30B] / E. A.
Ily3ankoBa, I'. I'. BanseBa ; Marautoropckuii roc. TexHudeckuii yu-T um. I'. 1. Hocoga. -
Maruurtoropck : MI'TY mm. I'. Y. Hocosa, 2022. - 1 CD-ROM. - 3arn. ¢ TUTys. 9KpaHa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/20083 (mata oOparieHus:
04.04.2025). - ISBN 978-5-9967-2528-1. - TekcT : 371eKTPOHHBIA.

. Ily3zankosa E. A. [ludpdepenumansusie ypaBHeHus : yauedHoe nocobue / E. A. Ily3ankona, A.
I'. TepeutbeB. - Marautoropek : MI'TY, 2013. - 1 anektpon. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3853 (mara oOpalleHus:
04.04.2025). - TekcT : 37eKTPOHHBIA.



https://host.megaprolib.net/MP0109/Download/MObject/20316
https://host.megaprolib.net/MP0109/Download/ToView/20314?idb=db0109
https://host.megaprolib.net/MP0109/Download/MObject/1898
https://host.megaprolib.net/MP0109/Download/MObject/2924
https://host.megaprolib.net/MP0109/Download/MObject/2614
https://host.megaprolib.net/MP0109/Download/MObject/3197
https://host.megaprolib.net/MP0109/Download/MObject/20083
https://host.megaprolib.net/MP0109/Download/MObject/3853

IIporpamMmmHoe o0ecnieueHune

HanmeHnoBanue .

10 Ne moroBopa CpoK neiicTBUS JIMIICH3UH
7Zip CBOOOJTHO OeccpouHo
Bpaysep Yandex |cBoOoaHO 0eccpovHO
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IMpunoxenne 1

6 YueOHO-MeTOAMYeCKOe o00ecleyeHre CaMOCTOSITeIbHOMH padoThl 00y4aroMXCcst

OueHoYHbIE CpeACTBA Ui TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH IO HTOTaM OCBOCHHS
JTUCLUMIUIMHBL: TUNOBOM pacuer (paGora mpeamojaraeT 3aliuTy), KOHTpoOJbHas pabota
(aymuTopHas WIM  BHEAyAWTOpHAas, BO3MOXXHO MpUMeHeHHe VIHTepHeT-TpeHakepoB),
WHIUBUAYAJIBHOC AOMAIIHEC 3aaHHUC. HpOMe)KYTO‘-IHaﬂ arrecrauysa IPOBOAUTCA B (1)0pMe
CEMECTPOBOTO IK3aMEHa.

OueHoYHbIE CpEACTBA TEKYIIErO KOHTPOJS YCIEBAEMOCTH IO pasfenaM, IMOPSI0K
BBITIOJTHEHUS, TPYJOEMKOCTh CAMOCTOSITEIbHON pabOThI IO OATOTOBKE K KOHTPOIIIO IIPHBOASTCS
HUXKCE.

Ilpumepnuie ayoumopnuvie konmpoJvhote pavomot (AKP):
AKP Nel «Mampuuypwt, onpedenrumenu, CJ1Y»
3agava 1. HalinuTe npousBeeHre MaTpHil

2 4 -1)(1 1 -1 3
2 -1 1
0 3 71|12 -2 0 | =2
00 -2)1 1 -2 > 0 Y
1) B e 2) !
5
3/-4 2 0)
3 L
3agaya 2. Beruncinure onpenenuTens
2 -4 3
5 10 -

0 4 7

3anaua 3. Haiiaure oOpaTHbIe UIst MATPUI
1 0 O

( 1 — 4) 2 5 -1
1) 3 2 1) 4 7 1 .
3anaua 4. Pemute cucreMy a) MaTpUYHBIM CIIOCOOOM U
0) mo hopmynam Kpamepa; B) meromom ["aycca:
X + 3y + 2z = -1,
3X + 2y + 5z 6,

4x + 3y + 1z
AKP Ne2 «Bexkmopuv»

1. TlocTpoiiTe HA IUIOCKOCTH BEKTOPBI & (4:-1) , b=(-2:5) , = (1;2). Haiigure ux

muHeitnyio kombuHammo 28 +D+3C ) reomerpuueckn, 6) anamuaeck.



. Hatinure:

a) IJIMHY BEKTOpa a, €ro HaNnpaBIAOIINE KOCUHYCHI, OPT BEKTOPA a,
5 ab ac boc [(a+2)(a-5).
p axb  axc  bxc (a+2c)x(za-so)
y abc, (a+2cfsa—sb)fe-2b),

3 a=@4-3) b=(3-25 c=(3-42)

Haitgure mmomaas mnapasmienorpamma,

IMOCTPOCHHOI'O Ha BEKTOpax a+2b n c—3p , 1 IJIMHBI €TI0 CTOPOH.

4. TIpoBepbTe, SBISIOTCS JIH  BEKTOPHI a=(113) , b=(3;0;-2) , c=(-11;3)

KOMILJIAHAPHBIMHU.
5. Haiinure (Sa + bXC B ZaXb - SC), ecn abc=5
AKP Ne3 «Ananumuueckasn zeomempus

1. Hansl koopaunats! BepnH A(3;0); B(-5;6); C(-4;1) Tpeyronbauka. Haiinure:
1) nmuHy cTopoHb! AB;
2) ypaBHEHUE BBICOTHI, IPOBeIeHHOH uepe3 Bepiuny C.

2. JlaHbl KOOpJAUHATHI BEPIIMH TUupaMuibl Ay A, Az A, . Haittu:
1) ypaBHeHue mpsiMoit AjAsz;
2) ypaBHEHHUE TIIOCKOCTH Ay A; Ag;
3) UIMHY BBICOTHI, OMYIIIEHHON U3 BEpUIUHBI Ay Ha rpaHb A A; A

3. TlpuBectr ypaBHeHHe KpuBOil X° —2X+3y” +12y—5=0 K KaHOHHYECKOMY BHIYy H

HIOCTPOUTS €€.

AKP Ned «Ilpeodenwvr»
BpruncnuTe npenens:
X3 2 . (x=T7)(x-3)(x—4
T s P T C ) Gk [C)
x>2 X°—X-6 oo BHXT — X7 +11

3 2
3 lim| -~ X 4. lim 9™
xool 2X° -1 2X+1 x>-2 (X +2)

1
— 47 -
5. IirT(}(1—4x)3X 6. Iirrgxcthx 7. lim 3*%

x—1-0

8. MccnenoBars Ha HENPEPHIBHOCTD

f(x):{X—BeCJzu Xx<0
5%  ecmu x>0

AKP Ne5 «Ilpoussoonan»
1. HaiinuTe nepBylo NpOU3BOIHYIO OT (DYHKIIHIA:

2_
2) X =~1-25t%, 6) y = X-C0S3X, B) y:w_5.|ogzx+3
y = arccos 5t + r, XT+2x+l

n Y= 5+ _2arctg (4x2 + 3x).

2. CocraBbTe ypaBHeHHs KacatenbHoii k kpuBoii XY =4 Brouke Xy =1.



3. Beruucnute npubmmkeHHo Y =V x> +8 npu X = 1,09

. cos4x -1
4. Berancaure npegen o npasuty Jlomurans M ———-.
x—0 <e4x —l)

AKP Ne6 «Heonpeoenennwiit unmezpany

. Haiitu HeonpenenéHHble MHTETpabl:

5x -2
X? +4x+5

X2 45X — /X +2
a) j

X2

dx, 0) jsin(3x+1)dx,B) _[sin xe“**dx , r) J.

) J‘&dX,e) Ixsin(Zx)dx,m) jxarcsin xdx , 3) f;—;lldX,H) Jﬁdx.

Vx? —6x+13

AKP No7 «@HII: oughghepenuuposanuern
In(x"y)

1. Haiitu 1 mocTpouTh 00JaCTh OnpeneneHuss GyHKIun Z = .

y—X

y
1+x

2. Haiitu yacTHbIe Mpon3BOAHBIE PYHKIIMK Z = X-arctg >

3. Haiitu npou3BOIHYIO COKHON QyHKIMH Z = x? y— y2x ,TIe X=UCosV; y=usinv,

. 674 z . 1 U2
4. HaiiTu Npou3BOJHbIE x u Y HesBHOM QyHkuuu €° —X“ysinXxyz =0,
X y

5. Haiitu s5kcTpeMyM QYHKIMH ABYX TepeMeHHbIX Z=4(X—Y)— X2 — y2 .

AKP No8 «Ooviknosennvle oughghepenyuaivmvle ypagHenusn»

1. Haiitu o6muit naTErpan uiam oduiee pemeHue AudQepeHnnanbHOro ypaBHeHs IEPBOro

nopsijika (B npumepe 0) pemuTs 3anauy Komm):
a) 20xdx —3ydy = 3x*ydy —5xy*dx

'—yCos X =Sin2x
6){y y .
y(0)=-1

2. Haittu o6miee pemenue auddepeHnaaisHoT0 ypaBHEHMS:
a) ¥ +2y" -3y =(8x+6)e",
6) V' -4y +4y =e”(cosx+3sinx) .

AKP No9 «Cnyuaiinvie coovimusny



1.

2.

3.

[To Mumienu npous3BoaUTCs TpU BeIcTpena. PaccmarpuBarores coobitus A, B, C — nonaganue

IIPH TIEPBOM, BTOPOM M TPEThEM BBICTpeaxX. UTO 03HAYAIOT COOBITHUS A+B+C,AB+Cy

B ypue 12 mapos. Cpeau 3tux mapoB 3 Genbix u 9 uepnbix. KakoBa BepoSTHOCTH TOTO, UTO
Hay/1auy BBIHYTBIH I1ap OKaXeTCsl OenpiM?

B panuoctynuu tpu MukpodoHna. J[s KaxkI0ro 13 MepBbIX JIBYX MUKPO(POHOB BEPOSTHOCTH
TOr0, 4TO OH BKJIKYEH B JaHHbIA MoMeHT, paBHa 0,45, a mus Tperbero — 0,9. Haiitu
BEPOSATHOCTH TOTO, UTO B JAHHBI MOMEHT BKIIFOUEHBI 2 MHKPO(DOHA.

B npomaxke nMeroTcst Oelible 1 KOPUYHEBBIC SHIIa B COOTHOIIEHUH 2:3, TPUYEM MPOU3BOICTBO
60% OGenbix u 71% KOPUYHEBBIX UL JATHPYETCS THEM, IPEIIICCTBYIOIINM JHIO IPOAAXKH, a
OCTAJIbHBIC SHIAa JATHPYIOTCA Oojiee paHHMMH 4YuciiamMH. [lokymarens 3aka3bIBacT SUIIA,
JaTUpyeMbIe JTHEM, MPEAIIECTBYIOIIUM JIHIO MPOJIaXKu, HE3aBUCUMO OT uX IBera. Kakosa
BEPOSTHOCTH TOTO, YTO MY IPOJAAYT PEIICTKY OCIbIX SHIl?

Tenedonnas cerb yupexaeHus obcmyxkuBaeT 200 aboHEHTOB. BeposTHOCTH TOTO, YTO B
TEYEHHE MHHYTHl BHYTPU OTOM CETH KTO-TO KOMY-TO MO03BOHHT, paBHa (,7. Kakosa
BEPOSITHOCTH TOTO, YTO B TEUCHHE MUHYTHI OyieT 5 3B0HKOB? KakoBa BeposITHOCTh TOTO, UTO B
TeYeHHe MUHYTHI OyneT He Oonee 5 3BoHKOB? HaliTu HauBeposTHeMIIee YUCIO 3BOHKOB B
TEYECHUE MUHYTBHI.

Ilpumepnuie unousudyanvnvie oomauwinue 3aoanusn (U/3):
HJ13 Nel «/luneiinaa anceopa»
1. Pewmuts matpuunoe ypaBHenue X+3(A-B)=4C, rae

ol o 5 )

-1 56 7 2 3 -1 4)(2
2. Bemomauts neficteug | 3 4 2 11| 3 +5 2 3|13}
0 7 8 2 1 -2 3)(4
1
1 2 3
3. Boruncnurs onpenenurens 2 0 4
5 6 7
1 1 2
4. Haiitu obpatnyio Mmatpurry A, ectn A=|2 -1 2
4 1 4

5. PemuTh cuctempl JIMHEWHBIX anreOpanueckux ypaBHeHUH 1o Qopmynam Kpamepa,
MAaTpUYHBIM METOJI0M, MeToIoM ["aycca:

3X, +4X, +2X; =3 X, + X, —X; =36
A) 12X, =X, —3X; =-3 B) X, =X, +X; =13 |
X, +5X, +X; =2 2% + X, + X, =7

6. Pemmuth cuctemy merogom ['aycca
X, + X, +3X; —2X, +3X; =1
2%, +2X, +4X; — X, +3X; =2
3X, +3X, +5%; —2x, +3%; =1
2X, +2X, +8%X; —3X, +9x; =2



2X; +X, +X; =0
7. Peminth cucteMy OJTHOPOJHBIX YPABHEHUI 5X, =X, =X, =0
X, —3X, =3%X, =0

HJ[3 N2 «Ananumuueckas ceomempusiy

1. B xakoii Touke npsiMas, mpoxozsias uepes Touku A(3,-2) u B(-1,2), nepecekaer ock Oy.
Haiitu paccrosiaue Mexny npsMbimu 4x-3y-7=0 u 4x-3y+3=0.
Hanucarh kaHOHUYECKHE U MapaMeTpUUecKhe ypaBHEHHUS NPSIMOM, MPOXOJslIei depes
touku M(2,1,-1) u K(3,3,-1).
[TpoBecTu npsimyro depes Touky A(2,0,-1) nepnerauxynsapHo miockoctu 3x+4y-z+4=0.
[TpoBecTu TIIOCKOCTH Yepe3 Touky A(2,0,-1) mapamienbHo iockocT 3x+4y-2+4=0.
[TpoBectu miockocth uepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).
Jlokazarp, 4TO MPSIMbIE B3aMMHO MEPIICHAUKYISPHBI:
X y-2 z 3X+y-5z+1=0,
=——=—-u
1 -2 3 2X+3y—-8z+3=0.
8. Jlokasarb, 4TO psIMbIE MapajlIeIbHbIL:
X+2 y-1 z X+y—-z=0
——=——=-1 .
3 -2 1 X—y—-5z-8=0

9. Haiitu yron mexnay npsimoi, npoxomsmiei yepe3 Touky A(-1,0,-5) u Touky B(1,2,0), u

IJIOCKOCTHIO X-3y+Z+5=0.
10. OnpenenuTh TUN ¥ TOCTPOUTD JIMHUIO:

a) x> -9y’ +2x+18y+73=0;

6) 2x* +3y’ —4x+6y—7=0;

B) y°—4x-2y—-3=0.

wn

No ok

H/[3 Ne3 «Ilpeoen. Henpepvignocmbo
1. Haiitu npenensl QyHKINA:

23+ x*+5 . x*=3x—2 . W/x+1-2 . 1-cos4x

lim — ; lim — : lim  lim :

x> 3x° _x4+1 x=>-1 X< —_x—2 x—3 /X_2_1 x—0 2X.tgx
-1\" S In(1+2x

lim x-(Vx*+1-x); lim 2x-1 clim(l-4x)%* Iim%.

X—>+0 x—o| 2X +1 x—0 x->0 @ _1

2. HWccnemoBaTh Ha HEMIPEPHIBHOCTD, HAWTH TOYKH pa3pbiBa, CIETIaTh YUSPTEK:

X+4, x<-1,

y=43%: y=4x*+2, -1<x<1,
2%, x=1.

HJ[3 Ned «Ilpou3soonany»
Haxocoenue npouzeoonoi

1. Haiitu mpousBoHbIie U nuddepeHInanpl IepBOro mopsaKa
7C0S X

l) y = y
ox+1

2) y=(2+5x)* —3cos7x,

3) y=%—4x-arcsinx,

4) y = (cosx)"%.



2. Haiiti mpousBoiHyI0 (QYHKIIMH, 3aJaHHOW HESIBHO

e’ —5xe* —2xy+11=0.

3.Haiitu nmpon3Boanyto GYyHKIIMH, 3aJAHHON TapaMeTPUIECKU

X =3cost -5,
y=4t° +5.
4. HaiiTi mpou3BOIHBIC TIEPBOTO MOPsIKA PYHKIIUH y= x’e™.
Ilpouszeoonas evicuiux nopsaokos. llpunoxcenus npouszeoonoi
3
y y d? Lo |x=3t-t 5
1. Haiigute —— u —- dyHKUUM: a 0) y=5".
Mg )y ot )

. 2 .
2. a) Hanmmmte ypaBHEeHHe KacaTelnbHON K mapaGome V=X —4X+ 2 B TOUKE C aGCIUICCOil
X, = 0. ocTpoiite rpauk u KacaTenpHYIO.

6) Hanmmmre ypaBHeHHWe KacaTelbHOW K KpuBoi X° + Yy’ —4X+2y—164=0 B ee Touke C
koopauHaTtamu (7; 11). TlocTpoliTe KpUBYIO U €€ KacaTeIbHYO.

3. HaﬁHHTC HauOoJIbIIIEe M HANMEHbIIIEE 3HAYEHUS (bYHKI_II/II/I Ha 3a/lTaHHOM OTPEC3KE

f(x)=2x>—-6x*-18x+7 xel[-2;2].

4. Beruncnute mpenesnsl, UCTOIB3Ys paBuiio Jlonuras:
_2x® —8x* +13x-10
) lim—; 5 ;
x>2 X7 —2X° +3Xx—6
H X
0) XILnjox In(e 1).

5. 3aBUCUMOCTb MYTH OT BPEMEHHU MPHU NPSIMOIMHEWHOM JIBH)KEHUU TOUYKHU 33Ja€TCsl ypaBHEHHEM

1
S= §t3 +2t°-3,rme S —myrbBM,a t — BpeMs B C. BeIUmCINTE € CKOPOCTh M YCKOPEHHE B

MoMmeHT Bpemenn t=4cC .

Ilpumenenue npou3zeo0Hoil 013 UCC1E006AHUA PYyHKUUIL

1. [Toctpoiite rpaduk QyHKIMH C TIOMOIIBIO MPOU3BOJHOM TEPBOTO  MOPSIKA
y=—x>—3x* +9x +11.
2. Haiinute mnpoMEeXyTKHM BBIMYKIOCTH, BOTHYTOCTH UM TOYKH Tmeperuda (yHKIUU
y=2x-3/x* .
3
3. Haligute acHMITOTBI M OCTPONTE CXEMATUYHO rpa@uk QyHKIUHN y = Xiz .
(x+1)
2
4, IIpoBenuTe MONHOE HCCNEIOBAHNE (HYHKIMH U MOCTPOHTE rpaduk y— X ~°X+ 3X+3,
x—-1
5. [IpoBeauTe moaHOE HccienoBaHue (YHKIIMH U IOCTPOUTE Tpaduk
_Inx
X
HJ/[3 Ne5 «Heonpeodenennwviit unmezpan. Onpeodenennvlii unmezpan u e20
RPUTLONHCEHUA)

1. HaliTn Heonpe1eleHHbIE HHTErPaibl



1 X3/ x 2 1
(O ) 1 2. — d
lam s P I[sm szx
3 —_—
3'I 3 4 y 4..[%)(
2 _7x . (2)( ) SIn® X
sin| — -1
5
2x -1
5. | x(3x? 14d 6.| ———
IX(X+) X J.x2+2x+10
7 J.\/l—exexdx 8 _f ax+3 dx
' ' (x—2)°
9. [xed 0, [
X(X* +1)
dx dx
11. , 12. _—
I\/§+3x+2‘{/; J‘cosxsm3x

dx

13
'[(x +D)VX® +2x-1.

2. Beruucnurts OMPCACIICHHBIC MHTCIPAJIbI

2 b d
1. f(x2 +i4)dx. 2. J.Insin xdx
1 X 2

3. BBIYMCIIUTS TIOMAb QUIYPhl, OTPAaHMYEHHON THHUAMH
1) 3x—y=4, y’=6x

2) r=cos2¢, OS(DS%
x =2cost,

3) ) y=3(y=3).
y =6sint;

4. BeluMcnuTh AUHY AYTH KPUBOMU, 3aJJaHHON ypaBHEHUEM

1) y=Inx, J3<x<A1s.

2) p=3e"", —/2<p<x/2

3) x =e'(cost +sint), T/2<t<T.
x=e'(cost—sint),

5. Berauciants 006eM Tena, 00pa3zoBaHHOTO BparieHueM BoKpyr ocu Oy GUrypsl, orpaHU4eHHON

rpadukamu pyHKImii X =3-y?> , x=y’ +1

HJ[3 Neb6 « DHII: wacmubvie npou3sooHbvle, IKCMPEMYM»

. In(l— X% — yz)
1. Haiitu o6nacTts onpeaeneHus QyHKUMu Z=———.
1-\y

2. Haift 3Ha4eHUST YaCTHBIX MPOU3BOIHBIX (PYHKIIUH B 3aJaHHOM TOYKE:
1

A) z=x" (1) B) z:ln(\/;+\/§) (1).

2
3. Haiitu Z—l:, ecmn U =Xy +sin(x+Yy).
X

4. BprauciuTh NpuoOIMKEHHO \/ 5.e%% 42,03 .



5. Haiitn skcTpeMyMbl yHKIHH  Z = X° 4+ 2y* —4X — 6y + 2.

6. Haiitu mpou3BOHYIO QyHKIMH Z = In_x - In_y
Yy X

7. Haiitn sKcTpeMalbHOe 3HaueHne QYHKIMH Z = 2X+ Y — y° —X° mpu ycinoun X+ 2y =1.

B HamnpasiieHuu Bektopa (1;1).

8. Haiitu HanGonplee 3Ha4YeHUE PYHKIUU:

x>0
A) z=X-2y+5 y>0 B) z=sz+yﬂ
X+y<1
X+2y<1
x>0
y > 0.

HJ[3 Ne7 «Kpamnuvie unmezpanoy)

2

2y
1. BeruncnuTh HOBTOPHBIH HHTErpal Idyj(ZX +y)dx .
-2 0

<

2.1
3’73
dy | f(x;y)dx.

2. I3meHuTh MOpAAOK UHTCTPUPOBAHUS B JBOMHOM HHTErpaic:

P — N

< |+~

2
N X
3. Beruncnuth JABOUHOU UHTETPATL II — dXdy , THC D- O6HaCTB, OrpaHU4YCHHAasI JIMHUAIMU
D

1
y=—,y=x,Xx=4
X
4. BbIUMCIUTD TUIOMAAs QUTYPBI, OTPaHUYEHHON OKpyKHOCTsMu I =1, I'=2C0S¢ (BHE

OKPY>KHOCTH
r=1).

5. Berancauts miuomaab GUrypel, OorpaHUuYE€HHON TUHUSAMH Y = % u X+y-7=0.

6. Beruncaute TpolHON MHTErpa m(x2 +3y° )dxdydz; R:0<z<3x x+y<1y>0 mo ¢urype
R

R, OFpaHI/I‘{CHHOﬁ TOBCPXHOCTAMMU.

7. BeruuciuTs 0066M TCJIa, OrPAHUYCHHOTO ITOBEPXHOCTAMU
z=8-x-y, x=0, y=x*, y=4, z=0.

8. Haiitu craruueckre MOMEHTBI OTHOCHTEIIBHO KOOPJAMHATHBIX OCEW IJIACTUHKH,
OTpaHMYEHHON mapaGonoi Y = X? (yZO), npAMOM  X=9, eciau MJIOTHOCTh pachpencsieHus
MacChl B KayKJI0M TOUKE paBHA OPJMHATE 3TOU TOUKH.

9. Haiinure Mmomentsl uneptmn |, 1, 1, omHOpomHOi miactuHku (5 =1), OTPaHUYECHHOMN

OCAMH KOOpIHMHAT M mpsimoit Y =2—0,5X.

HJ[3 Ne8 «Oobviknosennvle oughghepenyuanvrvie ypagHeHusn»



1. Haiitu o6muii naTerpan win oduiee perenue 1uddepeHInaaIsHOro ypaBHEHUs IIEPBOTO

nopsizika (B mpumepe 3)pemuTs 3aaady Komm):

2 2
1) VaA-x?y +xy? +x=0, 2) y'=2 +§xy—5y ,
2X° —6xy

Xy'+y = xy? y Xy +1
3 oy Lax-Y gy -0
){ v =1 ) N v

2. Haiitu o6miee pemenue auddepeHnaaIsHoT0 ypaBHEHMS:
1) y"'xInx=y",2) (L+x3)y" +2xy’ =12x>.
y" = 2sin® ycosy

y(1)=§, yQ=1"

4. Haiitu obmiee pemrenue nuddepeHuaibHOro ypaBHeHUs (B IPUMEpE 1) PELIUTh 33a1a9y
Komm):

1) y'-2y'+y=xe" 2) y"+4y' +5y = x?

3. Haiitu pemenue 3agauun Komu:

3) ¥ -4y +5y =6x"+2x-5, 4) y"'+2y"-3y'=(8x+6)e”,
5) y'—4y'+4y=e"(cosx+3sinx), 6) y"' —64y’ =128cos8x —64e™,

7 y"+y=1/sinx
y(z/2)=1,y(x12)=nl2

5. Pemute cucremy /1Y nepBoro nopsjaka AByMs crioco6aMu - MoJICTAHOBKU U METOJIOM Diiepa

y' =2x—-5y+e'
X'=y-6x+e®

H/[3 Ne9 «Teopusn eepoamnocmeity

[Tpon3BoauTCs 5 BEICTPENIOB IO PE3EPBYapy ¢ FOPIOYUM, IPUUEM PE3EPBYaAp IOCIE NEPBOIO
MOMaJIaHUsl B HEro BOCIIAMEHSIETCSI, a IMOCJIe BTOPOTO IOMaJaHusl B HEr0 — B3pPbIBACTCS.
BeposTHOCTB ONIaanus B pe3epByap Ipu KakJ oM BbicTpese paBHa 0,3. HaliTu BeposTHOCTb
TOT0, YTO pe3epByap OyleT NOJ0KKEH, HO HE B30PBETCSI.

B cembe Tpoe aereil: 2 manbunKa U J€BOYKA. J[eTn urparoT Ha KyxHe. BeposTHOCTB TOrOo, 4TO
MaJIbYMKH pa3o0bIoT Mocyay cooTBeTcTBeHHO paBHa 0,7 u 0,8, a ans neBouku — 0,4. Haiitu
BEPOSITHOCTH TOTO, YTO MOCy1a OyneT pazoura.

Cama mnomnazaer B MHUIIEHb IPU OJHOM BbICTpene ¢ BeposTHocThio 0,8, Mama — ¢
BeposATHOCTHIO 0,7, a [Tama — ¢ BepositTHOCThIO 0,75. Cama BeicTpenui 2 paza, Mama — 3 pa3sa,
[Tama — 1 pa3, mocie 4yero B MHIIEHH OBUIO OOHApYy»XeHO OJHO oTBepcThe. Kakopa
BEPOATHOCTH TOTO, UTO B MULIEHB Nonana Mara?

Pa3peiB CcBSI3M MPOMCXOAUT B OJAHOM M3 3BeHbEB TenedoHHOro Kadens. MOHTED
MOCJIEIOBATEIbHO TIPOBEPSICT 3BEHbs, OOHApy>KuBas MecTo paspbiBa. CoCTaBUTH psA
pacripefieieHusi 4Huclia OOCIeOBAHHBIX 3BEHBEB, €CIM BEPOSATHOCTb pas3phiBa s
KQKIOro 3B€Ha IIOCTOSIHHA M paBHa .

3agaH psAO  pacnpelnesieHus JTUCKPETHOM CIy4yalHOM BEJIMYMHBI X.

X |1 2 3 4 5 6
P 1003/015/0,20 /0,35 |0,15 |?
ITocTpouts MHOI'OYT OJIbHUK pacpeneneHus. Onpenenutsb byHKLHIO

pacripefieieHuss M TMOCTpouTh €€ Tpaduk. BpUKMCINTE MaTeMaTHYeCKOe OXHUAaHUe



m
X, JIUCHEpPCHUI0 DIX] , CpemHee  KBaipaTHYeCKOe  OTKIOHGHHE  OX 1
—o, <X<
BCPOATHOCTD P(m —o, <X <m +0,).
6. 3amana QyHKIUA pacupeneNeHus CIy4alHOW BEJIMYMHBI X
0, X <3,
1
F(x) = Z(_X3+12X2 —45x+54), 3<x<5,
1 X >5.
Haiitu mnotHocts  pacnpenenenus. [loctpouts rpaduku (yHKIUU U
IUIOTHOCTHA PAcCHpeeNiCcHus. BBIYUCINT, MaTeMaTHYeCKoe OXXHIaHWE, IUCIEPCUI0 U
BEPOSATHOCTH P(X (0, 4)).
7. B Tabmuue mnpuBenéH 3aKOH paclpeleieHHs BEpOATHOCTEH CHCTEMbI CIIyYailHbBIX
BennuuH (X, V)
X
Y L -2 -1 0 1 2
1 0,01 0,03 0,04 0,14 0,08
2 0,07 0,06 0,04 0,10 0,05
3 0,05 0,03 0,16 0,06 a
I . my, my .
Haiiti: xoadduiment «a»; MareMaTuyecKkue  OKHUJAHUS ;  TUCTIepCUU
2 2
o, O r
77 koaddunment koppemsuun  * Y.
HJ[3 NelO «Ilepsuunasn oopadomxa pe3yibmanos IKCHEPUMEHmMay
JlaH cTaTucTHYeCcKUH psit (MCXOAHBIC 3HAUCHHUS BEJIMYHH)
X v X v X v X v X v
384 | 187 | 407 24 303 18 273 | 251 22 21
40,2 11,7 50,8 9 284 | 157 38 20,6 2 28,6
24,1 20,9 38,2 228 | 4716 113 52,8 15,2 195 19,7
325 | 224 36 198 | 303 | 213 48 245 46 20,3
25 295 | 357 153 | 305 | 278 26 28,7 278 15,5
38,1 19,6 343 20,7 | 487 115 325 28 352 | 307
168 | 322 | 438 13 16,8 183 57,1 29 416 18,2
288 | 297 35,5 24 239 | 202 40 238 | 425 153
471 14,7 | 459 24 54,3 14,2 50,7 15,9 329 | 225
50,1 15,9 293 21,9 | 608 | 272 58,6 93 356 | 227
30,2 25 54,2 14,2 21,4 | 198 | 401 174 47 17,3
36,9 232 59,8 6.1 384 23 344 | 234 | 314 | 302
36,6 79 2.2 223 | 468 | 205 53,7 124 | 282 30
38 15,4 52 6.1 238 183 | 421 | 285 33,7 19,8
55 1 312 24,2 37,9 | 326 43 20,2 27,6 185
16,2 25,2 51,2 14,2 30,6 | 215 235 14,6 36,8 10,7
49,7 15,9 32,2 20,4 37 245 329 | 258 | 455 14,8
49,7 195 | 309 20,7 57,6 | 203 54 14,4 18,6 153
423 197 | 415 108 | 419 146 | 423 | 235 258 | 274
35,7 11,9 | 412 938 341 | 263 58,8 9,2 39,2 17,5

Haiitu BbIpakeHne IBYMEpPHOro sMmHpuyeckoro pacmnpeneneHus (X, Y), sMnupuyeckue
pacmpeneneHus COCTaBIMIOMUX X U Y, MOCTPOUTH rpaduuecKoe 0TOOpaKEHHE pacipeeICHUM.
JUJ1s 3TOTO - COCTaBUTH KOPPEIALHMOHHOE T0JI€, KOPPEISIMOHHYIO Ta0JINIly aOCOIIOTHBIX YacToT,
BapHallMOHHBIE PsAAbl, Tabnuy «CTaTucTU4ecKasi COBOKYMHOCTh U3MEPUMOIO MTPU3HAKAY.

H/3 Nell «Hucnosvle xapakmepucmuKu 2eHepaiIbHblX RAPAMEMpPoe»

[lo nannbM, momydyeHHbiM B MJI3 Nell, omenure reHepanbHble IapaMeTpbl: HalauTe
cpeaHee, OUCIEPCUs, CpelHEee KBaJApaTUUYHOE OTKJIOHEHHME, acCUMMETpPHs, SKCLeCC, MOAA,
MenuaHa, Kod(pQUIHMEHT Bapuanuu Uit npusHakoB X W Y. OLeHHUTe CTeNneHb OTKIOHEHUS
SMIMPUYECKOT0 paclpeieIeHUs 3TOr0 N3MEPUMOro MpU3HaKa OT HOPMAJIBHOTO paclpeleIeHusl.
s sToro 3amosnHuTe Tabnuiy «Pacuer BHIOOPOYHBIX OIEHOK MPHU3HAKOB» M IPOBEIUTE




pacyeTbl UCIPABICHHBIX OI[CHOK I'eHepallbHBIX mapaMeTpoB. Caenaiite BbIBOA 0 KO3 duumeHte
BapUaLlUH.

H/[3 Nel2 «IIpoBepKa CTATUCTHYECKUX TMIIOTE3»

ITo nansbivM, nomyueHHeIM B WM/I3 Nell um 12, mpoBecTH CTaTUCTUYECKYIO IPOBEPKY
CTaTHUCTUYECKOM THIOTE3bl O HOPMAJIbHOM pACHpPENEICHUH HM3MEpsieMOro IMpU3HaKa [0
CJIEIYIOIIMM KPUTEPHUSAM: a) CPEAHEMY KBAJPATUUHOMY OTKJIOHEHHUIO, 0) pa3Maxy BapbUpPOBAHUA,
B) MOKA3aTe/sIM HCIPABICHHBIX aCHMMETPUH M dKclecca, ) Kputeputo ITupcona x° (ypoBeHb
3HaYUMOCTU NpuHATH paBHbIM 0.05). B ciayyae mnpuHATHS TrUNOTE3bl O HOPMAIbHOCTH
pacnpezesneHus: HallTh JOBEPUTEIIbHBIE UHTEPBAJIBI JIJIs1 MATEMaTUYECKOTO 0)KMJIAHUS U CPETHETO
KBaJIpAaTUYHOTO OTKJIOHEHUS IIpH ypoBHE Han&xHocTu 0.95.

H/[3 Nel3 «Boviachenue KoppenayuoHHOU 3a6UCUMOCIU USMEPUMBIX RPUSHAKO6)

[lo nmanupiM 3amaum, uccienyemod B M3 NeNe 11-13, HaWiTH M 3aIMcaTh B
KOPPEJALMOHHYIO TabJMIly YCIOBHBIE cpeaHue. Ha KoppensiiuoHHOM MOJjie MOCTPOUTHh JTUHUU
perpeccun. HailiTu ucnpaBieHHBIH KOPPEISIHOHHBI MOMEHT U KOA(h(UIHEHT KOPPENALUU.
[IpoBepuTh rUoOTE3y O HE3aBUCUMOCTU TpU3HAKOB X © Y (ypOBEHb 3HAYMMOCTU TMPHUHATH
paBHbIM 0.05). Paccuurare ko3dduimentsl nuHeHord perpeccun (X Ha Y wmm Y Ha
X).IlpoBepuTh 3HAUMMOCTH YypaBHEHHUs perpeccur. Hailt noBepuTENbHBIE WHTEPBAIBI IS
K02 (UIIMEHTOB KOPPETSAIUHN U TMHEHHOH perpeccuu (mpu ypoBHe HaaéxHoctu 0.95).

IIpunoxenne 2

7 OneHouHble cpeacrea AJid MpoBEeACHUSA HpOMe)KyTOqHOﬁ aTrrecranmumn

a) Ilnanupyemsblie pe3yJbTaTbl 00y4YeHHS] H OLCHOYHBIC CPeACTBAa s NPOBEIACHUS
NPOMEKYTOYHOH ATTeCTALUM:

Kox WNunukarop
JOCTUKECHUS OneHouHble CpeacTBa
WHIUKATOpa
KOMIIETCHIINHU

OIIK-1 - Cnoco0en pemaTs 3a1a4u NPo¢ecCHOHAIbHOM AesITeJIbHOCTH HA OCHOBE
HCIIOJIB30BAHUA TCOPETUYCCKUX U NIPAKTUICCKHUX OCHOB €CTCCTBCHHBIX U TEXHUYECCKHUX
HAaYK, 2 TaK:Ke MAaTeMaTH4YeCKOro annapara

OIK-1.1 Omnpenensier 1. ®opMyIUPOBKH OCHOBHBIX TeOpeM (CBOICTB, MPU3HAKOB
XapaKkTCpUCTHKH U3y4aeMbIX [OHATHHA, HEOOXOAUMBIE M JOCTATOYHBIC
f;;ﬁzee?;g;g npoueccz YCIJIOBHSI) B MI3y4aeMbIX pa3jeliax Kypca.

(sBeHHs), 2. MeTopl PacKpBITHS HEOIPEACICHHOCTEH, BbIACHEHHS
XapakTepHOTO juts | HETPEPBIBHOCTH (DYHKIIMH OJTHOM MEPEMEHHOM.

00BeKTOB 3. AlropuT™ TPUOJIMKEHHOTO BBIYMCIEHUS (YHKIHUU C
mpofeccronanLHoi noMoteio  auddepeHnrana; HamMCaHWUS — YpaBHEHUS

JACATCIBbHOCTH, Ha « o
KacaTeIbHON PSIMOH (TTOCKOCTH).
OCHOBEC TeOpeTI/I‘{CCKI/IX

u  oxcnepumentanbisx | 4+ AJTOPUTM IIOJIHOTO UCCIIE0BAHNUS (YHKIIHL.

HcCIIeI0BaHui 5. MeTo/ib! BBISICHEHHS KJIIACCOB UHTETPUPYEMBIX (DYHKIIUH,
a TaKKe METOAbl HMHTETPUPOBAHUS OCHOBHBIX KJIACCOB
(bYHKIHH.

TeopeTuueckue BONPOCHI U1 3a4eTa M IK3AMEHOB

1 Kypc 3uMHSAA ceccusi

1. CkansgpHOe pOU3BECHUE IBYX BEKTOPOB H €r0 CBOMCTBA.

2. BekTopHOE MPOU3BEACHUE IBYX BEKTOPOB M €r0 CBOMCTBA.

3. CwmemaHHOE MPOU3BENEHNE TPEX BEKTOPOB M €r0 CBOMCTBA.

4, OcHOBHas wWHes AaHAUINTHYCCKOW TEOMETPHH, NPHUMEHEHHUE
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BEKTOPHBIX IPON3BEACHHUH.
5. Tlpsmas Ha mwiockocTH. Pa3nmmdHbie BUOBI ypaBHEHUH IPSMON Ha
TUIOCKOCTH.
6. VYroa Mexnay MpsAMBIMH Ha IUIOCKOCTH. PaccTosiHMe OT TOYKH 10
IIPSIMOU Ha IIOCKOCTH.
DJUTUIIC U eT0 CBOMCTBA.
I'nnepOona u e€ cBoiicTBa.
ITapa6ona u e€ cBoCTBa.
0. IImockocTs B mpoCTpaHCTBE. Pa3nudHble BHIBI  YpaBHEHHN
IUIOCKOCTH B IPOCTPAHCTBE.
11. Yron Mexny riockocTsMH. PaccTosiHIE OT TOUKH 10 INIOCKOCTH.
12. Tpsimast B mpocTpaHcTBe. Pa3miuHble BUABI ypaBHEHUH MPSIMOH B
MPOCTPAHCTBE.
13. B3zamMHOe pacnosokeHHe IIOCKOCTH U MPSIMON B IPOCTPAHCTBE.
14. TIoBepXHOCTH BTOPOIO MOPSAIKA.
15. Kpwunas B mpocTpaHCTBE.
16. dynkuus. CriocoObl 3ananus. Obnacts onpeneneHus. OCHOBHbBIE
3JIeMEHTapHbIe QYHKIMHU, UX CBOMCTBA, rpaduky.
17.TIpenen ¢ynkumu B Touke. IIpenen GyHKuMM B OECKOHEUHOCTH.
ORHOCTOPOHHHE TPEIEIBI.
18. beckoHeyHO Maylble W OCCKOHEYHO OonbImne (YHKIHH, CBS3b
Mexay HuMH. CBoicTBa OECKOHETHO MaJIBbIX () YHKITHHA.
19. Teopemsr 0 npenenax. PackpeiTie HEOIPEAEICHHOCTEH.
20. 3ameyaTteapHbBIC IPEICIHL.
21.CpaBHeHHE OCECKOHEYHO MalbIX (QYHKOUH. OKBHUBAJICHTHBIC
OeckoHeuHO Majible (YHKIUH ¥ OCHOBHBIE TEOPEMbl O HHX.
[TpumeHeHne K BEIYUCICHHIO MPEJIENIOB.
22.HempepbIBHOCT (QYHKIMHM B TOuke. TOYKM pa3pblBa M UX
KiaccuduKarys.
23.TlpousBoaHast (PYHKIMH, €€ TCOMETPUYCCKUNA U (PU3HUSCKHU
CMBICII.
24. YpaBHeHUS KacaTeabHOU u HOpMaJu K KpUBO.
JuddepeHnnpyeMocTs pYHKINH B TOUKE.
25.Tlpon3BojHass CyMMBI, pa3HOCTH, IPOM3BEAEHUs, YACTHOTO
¢yukuunit. [Ipon3BomHas c0OXHON 1 00paTHON (PYHKIIUH.
26. ludpdepeHnrpoBaHre HESIBHBIX W TapaMETPHUSCKH 3aTaHHBIX
¢yskuuit. Jlorapudgmudeckoe nuddepeHIpoBaHuE.
27. IIpon3BO/IHBIC BBICIIUX TTOPSIKOB.
28. Inddepenipan (hyHKIHH. I'eomeTrprueckmii CMBICIT
nuddepenimana. OcCHOBHbIE TeopeMbl 0 nuddepeninanax.
29. ITpumenenune nuddepeHnmana K mpuOIHMKEHHBIM BEIYHCICHHSIM.
30. OcHoBHbIe TeopeMbl AuddepeHIHATLHOTO HCUUCICHHS: Posuis,
Jlarpanxa u Komm.
31. [IpaBusno Jlonurans.
32.YcnoBust MOHOTOHHOCTH (YHKIHMH. OKCTpeMyMBbl (DYHKIHIL.
Heobxoanmoe 1 1ocTaToyHOE YCIOBUSI 9KCTpEMyMa (pyHKINH.
33. HaunbOosnpniee v HanMeHblllee 3HaUCHNS PYHKIIMU HA OTPE3KE.
34. Beimykiocts rpaduka ¢pyHkiun. Toukn neperuda. Heooxonumoe u
JIOCTATOYHOE YCJIOBHSI TOUEK Mepernoa.
35. AcuMnTOTHI rpaduka GyHKIHH.
1 Kypc JieTHsisl ceccHst
36. IlepBooOpasHas. HeompenencHHBI HHTErpal W €ro CBOMCTBA.
Tabnuma OCHOBHBIX HHTETPAJIOB.
37. OcHOBHBIE METOJIBI HWHTETPUPOBAHHS: 3aMEHA IEPEMEHHOH |
MHTETPUPOBAHHUE 110 YACTSIM.
38. OmnpeneseHHBIH MHTErpall KaK Mpeies HHTETPAIbHONH CyMMBI, €ro
CBONCTBA.
39. ®opmyna Herorona — JleliGnuna. OcHOBHBIE — CBOICTBa
OIIpEe/IeTICHHOT0 HHTErpaja.
40. BelunCaCHHE ONPEACICHHOTO HHTErpaja (3aMeHa MEepPeMEHHOM,
WHTETPUPOBAHNWE TO 4YacTsAM). VIHTerpumpoBaHWe HYETHBIX U

S©o®N
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41.
42,

43.

44,

45,
46.

47,
48.
49.
50.
51.

52.

53.
54,
55.
56.
57.
58.
59.

60.
61.

62.

63.
64.
65.
66.
67.
68.
69.

70.
71.

72.

73.

74.

75.

76.

HEUYCTHBIX (DYHKIMH B CHMMETPUYHBIX IIpeJieiax.

HecoOcTBeHHbBIE HHTETPAIBL.

I'eomeTprueckne u (U3NUECKHE TNPHUIOKEHHS OMNPEIEICHHOTO
UHTErpana.

O6nacte onpenenenust ®HIIL. IIpenen, HenpepsiBHOCTH. CBOMCTBA
(byHKIMH, HEIPEPBIBHBIX B OTPaHMYEHHON 3aMKHYTOW 00JI1acTH.
YacTHble NPOU3BOJAHBIE NEPBOrO MOpPsAKA, UX FeOMETPHUECKOoe
UCTOJIKOBaHHE.

YacTHbIE TPOU3BOIHBIC BBICIINX MOPSIIKOB.
Juddepenunpyemocts u momHBIN auddepeHman  QyHKINH.
WuBapnantHOCTH (hOpMBI TOTHOTO A depeHnnaa.

[Tpumenenne momHOro aAnGdepeHnuana K NPHONMKEHHBIM
BeIMHCIEHIAM. [luddepeHnnansl BHICIINX MOPSIIKOB.
[TpousBonHas cioxHOH ¢yHKIMH. [TomHAs Mpon3BOHAS.
JuddepenunpoBanue HesIBHOW QYHKINH.

KacaTenpHas MI0CKOCTh U HOPMAJIb K IIOBEPXHOCTH.

OkcrpeMyMm  (yHKIMM JABYX IepeMeHHbIX. HeoOxomumoe u
JIOCTaTOYHOE YCJIOBHE IKCTPEMYMaA.

HawuGonbiiee n HauMmeHbllee 3HaueHUs (QYHKIMM B 3aMKHYTOW
obnactu.

2 Kypc 3UMHSIS ceccust

Juddepennnanbaple ypaBHEHHSA: OCHOBHBIE MOHATHA. 3alad,
MPUBOISIINE K TU(Q(epeHINATEHBIM YPaBHEHHSIM.

Teopema  cymiecTBOBaHHMS W CAWHCTBEHHOCTH  PEIICHHUSA
T PepeHINaTHPHOTO YPaBHEHHS.

YpaBHEHHS ¢ pa3AeNAIOIINMUCS IEPEMEHHBIMHU.

OnHopoanble quddepeHimanbHble ypaBHeHHs | opska.
JIuneiinble ypaBHeHUs. YpaBHeHus bepHysin.

YpaBHeHHE B MOJHBIX TU(depeHpanax.

JuddepeHunanbable ypaBHEHHS! BBICHIMX HOPSIKOB: OCHOBHBIC
MOHATHS.

YpaBHEHUS, TOITyCKAIOIINE TOHIKEHHE TTOPSI/IKa.

Jluneiinsle nudepeHnnaNbHble YpaBHEHUS! BBICIINX IOPSAKOB.
Wnterpuposanue JIOAY c moctosHHEBIME KO3 PHIIICHTaAMU.
Jlunetinple HeomHopomueie Y. Crpykrypa oOmero pemieHus
JIHAY.

OneMeHTsl  KOMOWHATOPWKH:  TEPeCTaHOBKH,  pa3MeIIeHHs,
COYETaHUS.

OCHOBHBIE ITOHATHS TEOPUH BEPOATHOCTEH: UCIIBITAHHE, COOBITHE,
BEPOSITHOCTH COOBITHS.

JleticTBus Hax coObITHAMU. Anredpa COOBITHI.

TeopeMbl CH0KEHUS U YMHOKEHHSI BEPOSTHOCTEH.

BeposiTHOCTD TOsIBIICHHS XOTSI OBI OZTHOTO COOBITHSL.

®dopmyia nosHOH BeposiTHOCTH U popmyia Baifeca.

Cxema bepnyim, ¢hopmyna bepHymim, HauBeposiTHelIIee YUCIO
NosIBJIeHHUH coOBITHS 4 B cxeme bepHymm.

[Mpubmmxennsle hopmyiisl B cxeme bepryium.

JluckpeTHas ciydaifHas BeTMYMHA W CHOCOOBI €€ 3amgaHus.
DyHKIUS pacipeeIeHUs.

Maremarrueckoe OKHUJIaHUe AUCKPETHOU CIIy4ailHOW BEJTUYMHBI 1
€ro CBOMCTBA.

Jlucriepcusa MHUCKPETHOW CIy4allHOW BEJMYMHBI W €€ CBOMCTBA.
Cpennee KBagpaTHIECKOE OTKJIOHEHHE.

HemnpepbiBHast  ciydaiinass BenuuuHa. CBoWcTBa  (yHKIMH
pacnpeneneHusl.

I110THOCTH BEpOATHOCTH HEMIPEPBIBHOI CITy4yailHOM BETMUMHEL U €€
CBOMCTBA.

UYucnoBble XapaKTePUCTUKU HEIIPEPBIBHBIX CYYalHBIX BEITHUUH.

OIIK-1.2

Hcnoub3yer

Ilpumepnvie 3adanusn u 3a0auu
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TEOPETUYECKHUE OCHOBBI
TEXHUYECKUX HAYK IS
MIPUMEHEHUS
MHHOBAIIMOHHBIX
TEXHOJIOTUH Ha
peanbHbIX
CTPOUTENBHBIX
00BEKTOB

3aganmne 1. CocTaBpTe aNTOPUTM PEIICHHUS . . ... 3aJa49H.

3agauva 2. Beraucnure npenen mo npaswiry Jlomurans
lim arcsin(Zx - 4)
X—2 x2 _ 4

3aganne 3. CoopmynmupyiiTe HEOOXOOUMOE YCIOBHE SKCTpEeMyMa
(yHKIMH OIHOM IepeMeHHOM.

3agaya 4. KakoB reoMeTpHUYeCKHi CMBICI ONPEIEICHHOTO HHTErpaia
OT JaHHOW (YHKIMM B JAaHHOM HHTEpBajJe B JACKAPTOBOH CHUCTEMeE
KoopanHat?

IIpumepnsie npakmuueckue 3a0anus 011 IK3AMEHOG U 3auema:
1. lanel ~ KOOPAMHATHI ~ BEpINHH  [HPAMUJIBI ARAN
A(L36), A(221), A(-L01), A(-46-3).
1) nmHy pebpa Ah, ; 2) yrox Mmexnay pedpamu Ak, " Al ;

3) yron Mexay pebpom Al U TPaHbIO AlA, ; 4)

Haiitu:

TUTOIIAAb TPaHH Al ;5) o0beM nupaMuHL.

2. 2. B tpeyrompuauke ¢ BepmuHamu A(2,1), B(5,3), C(-6,5)
HAWTH IJTHUHY BBICOTHI U3 BEPIIMHBL A.

3. 3. HanwmcaTh KaHOHHWYECKHE M MapaMETPUUYECKUE ypaBHEHHs
NpsAMOH, poxosiieit yepes Touku M(2,1,-1) u K(3,3,-1).

4. 4. CocraBuTh ypaBHEHHE IUIOCKOCTH, MPOXOJSIICH uepe3
touku A(1,0,2), B(-1,2,0), C(3,3,2).

5. 5. Jlokasatk, 9TO IpsAMBIC TapaUICIBHEL:

X+y—-z=0
X+2 y-1 z
32 1, X—y—-52-8=0
6. Beiuucnure npeaensl:
— 4 . i
) lim 1+4>2( X o 6) lim 3x-arcsin fx B)
x>0 X + 3X° 4+ 2X x=0 COS X — COS” X
im \/2)(—1_\/5.
x—3 x_3
o y .. _ 4x—x?
7. Haiinure d— i GyHKOMA: a) Yy =e . 0)
X
x=ctg2t,
y = In(sin 2t).

8. Haiit HeompeIeIEHHBI  MHTErpa: a) I sin 3x - cos 5xdx , 6)

I1—cosx dx B J.(2x+5)-exdx.

(x —sin x)?
J20
. xdx
9. BeIYHCIIUTD ONpe/IeICHHbI HHTETpa J. —_—
[ 2
2 Vx°+5
10. Haiitu IO Ib ¢burypsr, OTpaHUYCHHOM JIUHUSMU:

x=4, y®=4x.

11. Hafitu w  mocrtpouth  oOJacTh  ONpedeieHUs  (QYHKUHUU
U=+9-x"—y? +(x-Y)°

12. Haiitu TIOJTHBIH I g depeHman dyHKIINN:
z=x3Iny —sin2xy.

13. Haiith 49acTHbIE TPOW3BOJHBIE TMEPBOrO TOPsAKA (DYHKIIHUU:




Nupuxarop

KOH JOCTHIKXCHUA OI_[CHO‘IHBIG cpe€acTBa
HHAWKATOpa
KOMIICTCHIIUHN
2 =5x"y* +In(x +4y).
14. Harmucath ypaBHEHHE KacaTeNIbHOM IUIOCKOCTH M HOpPMalu K
HOBEPXHOCTH Z = 4/ X% + y2 B Touke (3,4, 5).
15. Pemnire 3aziauy Komm: Y c0os® Xxdy = (y2 +1)dX, y(O) =0.
16. Hafinute oOmee pemeHne mudQepeHINaTbHOTO YpaBHEHUS
y' +y' =e*
17. Ilpu mocraBke ¢ 3aBonma Ha 6a3zy 1000 pammompueMHHUKOB, y 55
BBIIIM M3 CTposi Jammbl. HallTu BEpOSITHOCTH TOTrO, YTO B3STHIN
HayJady MPUEeMHHK OyJeT HCIPaBHBIM.
18. [IlpyHnMaeM BEpPOSTHOCTH POXKACHHS MallbuuKa M JICBOYKH
paBHbIMH. HaiiTu BeposiTHOCTB TOTO, 4TO cpeau 10 HOBOPOXKAECHHBIX 6
OKa)XyTCS MaJIbUUKaMU.
19. Jlan 3aKkoH pacnpe/eleHus TUCKPETHON CiIydailHOHW BETMUUHBIL:
X: 10 | 20 | 30 | 40 | 50
p: 101]02]03]02]0.2
BBIUHCIINTh €€ MAaTeMaTHYECKOE OXKHIaHWE, IHCIICPCHIO U CpenHee
KBaJIpaTHYECKOE OTKJIOHECHHE.
OIIK-1.3 Pemaer IIpumepuvie npakmuueckue 3a0anus
WHKCHEPHBIE 3ananue 1. CucremarusupyiiTe 1 0000LIUTE BCE KIFOUEBBIC TOHATHS U
3aJ1a4M C IOMOIIBIO | IPHEMBl pEIIeHns] THUIOBBIX 3agady mno Tteme «llpomsBomHas» u
Mmaremaruueckoro | «I[IpumeHeHne nmpon3BoIHOM NpH UccIe0BaHNN (QyHKIMH». Pesymbprar
anrnapara odopmuTe B Busie TAOIHIIBL.
BEKTOPHOU 3agaua 2. [{ns penieHus 3aiauyu cenaiite cXeMaTHUYEeCKU YyepTex U
anreOpsl, nojay4yuTe (YHKIMOHAJIBHYIO 3aBUCHMOCTh IO YKa3aHHIO K 3ajade.
AQHAJIMTUYECKON Haiinute obmacth ompenencHus 3TOH (YHKIHUU MO CMBICIY 3aqadu.
Te€OMETPHUH U BrrancnuTe 3HaUeHUS 3TOH QYHKIMU MIPU TPEX Pa3IHYHBIX 3HAYCHHUAX
Maremaruueckoro | aprymenra. Vccnenyiite ¢GyHKIMIO Ha HamOoJiplliee W HaMMEHbIIEE
aHanmm3a 3HayeHHsa. OTBEThTE Ha BOIIPOC 3a/1a4H.
«CeueHne TOHHeN HUMeeT (GOpMYy NPSMOYTOJbHHKA, 3aBEPIICHHOTO
OIlK-1.4 Pemaer nosnykpyrom. Ilepumerp ceuenus 18 m. [lpu kakom paauyce nonykpyra
TEOPETHYECKHE IUIOIAIb CeUeHHUs OyIeT HanOoIIbIIei?»
3aauu B 007IacTH OGo3HaubTe pagMyc TOJYKpyra uyepes I M BHIPA3HTE IUIOMAMb O
TEIVIOTCXHHKH, ceuenns kak pynkmmo ot Vi S =S(r).
FHIDABIIHIH, 3apanme 3. Ha xaxoii BEICOTE I HaJy IEHTPOM KpYTJIOTO CTOJIA paauyca a
TerIoMaccooOMeHa,
CJIe/lyeT TIOMECTHTh JIaMITy, YTOObI OCBEIEHHOCTh Kpasi cTosia Oblia
HCTOL3YA HanOomnpei? (CaMocTOATENIHHO MPOAHATU3UPOBATD - 3HAHUS, METO/IBI
g)g;zfiaemanbﬁme Kakoro pasjiela MaTeMaTHKH MNOTpeOyroTCs Ul peIleHHs JaHHOW

3a/1a4M).
Ilpumepnuie npuknaonsie 3a0auu U 3a0aHUSA

AL 0;1) B(44;6)

3apgaua 1. IIpoBeputs, nexaT AU TOYKHU
C(Z; 2] 3) u D(lO; 14; 17) B OJHOMU MJIOCKOCTH.

3agava 2. [Ipu moctpoeHHH BHCSYEro MocTa depe3 peuky «Tuxas» u
BBISICHEHHMM HAAEKHOCTH COOPYXKEHMs, CTYAEHTBl CTpoHoTpsia
CTOJIKHYJIMCh C PEIIEHUEM CIEAYIOIIEH 3a1aut:

Tpoc, moxaBelIeHHBIN 3a ABa KOHIA Ha OJUHAKOBOH BBICOTE, UMEET
(opmy nyru napabosbl. PaccrosiHne Mexy TOUKaMH KpEIICHUS! PaBHO
24 M. 'nmybuna nporuda Tpoca Ha pacCTOSIHUM 3 M OT TOYKH KPETUICHHS
paBHa 40 cM. Onpenenuts riyOuHy rmporuda Tpoca MoceperHe MeKIy
KPEIUICHUAMH.

3agaua 3. Haiitu paboty cuibl F= (1’ 2, 5) 3JIEKTPOCTATUYECKOTO
MoJisl, MO TEPEMENICHUIO DJJIEKTPUUECKOro 3apsia U3 TOYKH
Mlz(O; 4; 2) M2:(4; 7: 4)

B TOUKY .




Nupuxarop
IOCTHIKEHHUS OueHoYHbIE CPEACTBA
KOMIIETEHIINU

Kon
HHIKATOpa

lim X = COs X
3aganmne 4. [loxkaxwmre, uto mpemen ***X+COSX ge moxer OBITH
BbIUUCICH Mo mpaBwiy Jlomurans. Haiigure 3TOT mpeaen Apyrum
CIoco0oM.

3aganme 5. 3aBHCHMOCTb MyTH OT BPEMEHH TIPH HPAMOIMHEHHOM
1., 2
IBIKEHUM TOUKM 3a1aeTcs ypaBHenuem S =—1°+2t° —3,rne S-

ImyTb B M, a t BpEMd B C. Brruncnute ee CKOpPOCTb U YCKOPCHHUEC B

momenT Bpemenn { =4C.

f(x):3—x2

1 MpoBeJieHa KacaTenbHas. HalTu TuIiomags TpeyroibHHKA,
00pa30BaHHOTO KacaTeNFHOU M OTPEe3KaMH, OTCEKAeMBIMH €10 Ha OCSX
KOOpJAWHAT.

3agaya 7. B mapke arrtpakmuoHoB Tropoma N OIMH M3 OTpPE3KOB
TPaeKTOpPUU  JBIDKEHUS Toe3la B  «AMEPHKAaHCKHX  TOpKax»

S(t) = Asin(wt +¢,)

3agaua 6. K rpaduky pyHKIIIH B €T0 TOYKe C abcuuccoit

Xg =

MPEeJCTaBIISIET CO00I CHHYCOUTY: , e A, g,
U (0 — I3BECTHBIC YUCIIA.

OmnpenenuTs yroia HaKJIOHAa K TOPH30HTY IIOCETHUTEIIS aTTpaKkInoHa /. B
MOMEHT BPEMEHH t; ero ABIKCHHS IO ITOMY OTPE3KY.

3aganue 8. IlogymaiiTe, ¢ MOMOIIBIO CPEACTB KAaKOro paszzaeina
MaTEeMaTHKH MOJKHO PEIINTh CICAYIONIYIO 3a1a9y.

«dns  yOopkm cHera Ha VyIHIAX TOpOJa  HCIOIB3YIOTCA
cHeroybopounble MamwuHbl. OHU pPabOTalOT B TEYEHHE CBETIIOTO
BpPEMEHH CYTOK ¢ 6 10 18 4YacoB ¢ MOCTOSHHONH CKOpPOCTBIO yOOpKH
cuera 400 (M3/‘I). N3menenne oobeMa CHera, BBIAAAIOIIET0 Ha YIIHIIBI
ropojia B ropojie¢ B TE€YEHHE CYTOK, MOXXHO OINHCATh YpaBHEHHEM

ds 2

— =120 - 5t . S(I)

dt rie — oGbeM cHera (B M°), BBINABLIETO 3a
3 4 —

Bpems t (B wacax), 0£1£24. B yomenr BpeMCHI/Ir_O Ha yIIUIax

ropoga nmexut 1000 m® cHera. YCTaHOBHTE COOTBETCTBHE MEXIY

S(t
BpeMeHeM { 1 00beMOoM CHera, JIeXKAIIEero Ha YIUIaX ropoaa ) »
CocTaBbTe MaTEeMaTUYECKYIO MOJIENb OTOW 3aJ]Ja4M U PEIuTe e€.

0) Ilopsinok npoBedeHHS] TPOMEKYTOUHOH AaTTeCTALMH, MNOKA3aTeJH M KpPUTepHH
OlleHUBAHUSL:

[TpomexxyTouHas arrecTanus MO AUCHUILUIUHE «MaTeMaTuka» BKIIIOYAeT TEOPETUYECKHe
BOTIPOCHI, TTO3BOJISIONIHE OIEHUTh YPOBEHb YCBOCHHUSI OOYUYAIOIIMMUCS 3HAHUH, M TIPAaKTHIECKUE
3aJ]aHMsl, BBISBIIAIONINE CTENEHb C(hOPMUPOBAHHOCTH YMEHUH U BIIaIeHUH, TPOBOAUTCS B (popMe
2 ’K3aMeHOB H B ¢popme 1 3aueTa.

DK3aMeH MO JaHHOM TUCHMIUIMHE MPOBOJUTCA B YCTHOU (opMe MO 3K3aMEHAIIMOHHBIM
OmeTaM, Ka)Iblif 13 KOTOPBIX BKIIFOYAET | TEOPETUYECKHIA BOIIPOC U TPU MPAKTUICCKHUX 33 JaHHS.

IMoxa3aTeu U KPUTEPUHU OLleHUBAHUS 3a4eTAa:

- JUId cAa4YM 3a4yera OOYy4aloUIUiics TOKa3blBaeT CPOPMHUPOBAHHOCTH KOMIETEHIMH
OIIK-1; T.e. CTyOeHT JOJDKEH NOKa3aTh 3HAHUS Ha YpPOBHE BOCHPOM3BEACHUS U OOBSICHEHUS
uH(OpMaLIUY, UHTEIUIEKTYalbHbIE HABBIKU PEICHHUS 3a7ay;

- 3a4eT He C/AaH, €ClIU pe3yibTaT OOydyeHUs HE JOCTUTHYT, OOy4YalOUIUICS HE MOXKET
N0Ka3aTh 3HaHUS HAa YPOBHE BOCIIPOM3BENEHUS U 00BsICHEHN HHPOPMALIUU, HE MOXKET I0Ka3aTh
MHTEJJICKTYyaJIbHbIE HABBIKM PELIEHUS MPOCTHIX 3a/1ad.

IMoka3aTeu U KPUTEPUHU OLIeHUBAHUS IK3aMeHA:

— Ha OILICHKY «OTJUYHO» (5 0amioB) — oOyJaronuuics JEMOHCTPUPYET BHICOKHA YPOBEHB




c(OPMHPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe U TIIIyOOKOe 3HaHue
yueOHOro Marepuaja, CBOOOJHO BBIMOJHSET MPAKTUYECKHE 3a/laHus, CBOOOJIHO OIEepUpyeT
3HAHUSIMH, YMCHHUSIMH, TIPUMEHSET UX B CUTYAIlUSIX TOBBIIIICHHON CII0KHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamra) — oOyJarouuics IEMOHCTPUPYET CPEIHUM YPOBEHB
c(OPMHPOBAHHOCTH KOMIICTCHLIMU: OCHOBHBIC 3HAHMSA, YMEHHS OCBOCHBI, HO JOIMYCKAIOTCS
HE3HAYUTENIbHbIE OIIMOKN, HETOUHOCTH, 3aTPYAHECHHUS [IPH aHAJTUTUYECKUX OIEpallusiX, IEPeHOoce
3HaHUH U yMEHUI Ha HOBbIE, HECTAH/IAPTHBIC CUTYaI[HH.

— Ha OIEHKY «YAOBJETBOPUTEILHO» (3 Oamia)- oOydJaroImMics IeMOHCTPUPYET
MIOPOTOBBI YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIMU: B XOA€ KOHTPOJBHBIX MEPOIPHITUI
JOIYCKAlOTCA OIIMOKM, MPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHHI, HAaBBIKOB,
0OyJarOIIMICSA HCIBITHIBAET 3HAYUTEIBHBIC 3aTPYAHCHHS TPU ONEPUPOBAHWH 3HAHUSMHU U
YMEHHSIMH NIPU X NIEPEHOCE Ha HOBBIE CUTYaLIUU.

— Ha OLIEHKY «HEey0BJIeTBOPHUTEJbHO» (2 0asuia)— 00y4aromuics AeMOHCTPUPYET 3HAHUS
He Ooznee 20% TeOpeTHUECKOTO MaTepuana, JOMYCKaeT CYIIECTBEHHbIC OIIMOKU, HE MOKET
M0Ka3aTh MHTEIUICKTYaJIbHBIC HABBIKHM PEIICHUS MPOCTHIX 33]a4 WIM HE MOXKET TI0Ka3aTh 3HAHUS
JakKe Ha YPOBHE BOCIPOU3BEACHUS U O0BSICHEHHSI UHPOPMAIIHH.

— Ha OIICHKY «HEeYJOBJIETBOPUTEJAbHO» (1 Oamn) — oOydaromuiicss He MOXKET IMOKa3aTh
3HaHUSA Ha YPOBHE BOCIPOU3BEACHUS U OOBSICHEHHS HWHGOpMAllMU, HE MOXET I[0Ka3aTh
MHTEIJICKTYaIbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1ad.



