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JIner akTyanusanuu padoyeil nporpaMmsl

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
yueOHOM ToJ1y Ha 3acenannu kagenpsl [IpukianHoil MaTeMaTHKU U HHPOPMATHKU

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

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM rojy Ha 3acefqanuu Kadeapnl [IpukiaaHoi MaTeMaTHKU U HHPOPMATHKA

IIporokom ot 20 . Ne

3aB. xadenpoit 10.A. U3Bexos

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena i peanusanuu B 2028 - 2029
y4eOHOM rojly Ha 3acenanuu Kadeapsl [IpukiaaHoil MaTeMaTHKU U HHPOPMATUKH

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

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peamsanuu B 2029 - 2030
ydaeOHOM roly Ha 3aceqaHuu kadeapsl [IpukiaaHON MaTeMaTuku U HHPOPMATUKA

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




1 Henau ocBOeHMS AUCHUNTIHMHBI (MOXYJIA)

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

* BOCIIUTAHHUE JIOCTATOYHO BHICOKOM MaTeMaTH4eCKOU KYyIbTYpbI;

* IPUBUTHUE HABBIKOB COBPEMEHHBIX BUJIOB MATEMaTHUYECKOT'O MBIIICHHUS,

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

Bocnuranue y cTyI€HTOB MaTeMaTUYeCKOM KYJIbTYphl BKIIFOUAET B ce0s ICHOE
MMOHMMAaHKUE He0OXOJUMOCTH MaTeMaTUYECKOI COCTaBIISIIONIEH B 001ei MOATOTOBKU
OaxanaBpa, BBIpaOOTKY MPEACTABICHUIN POJIM U MECTE MaTEMaTHUKU B COBPEMEHHOM
UMBUJIM3ALUU U B MUPOBOM KYJIbTYpEe, YMEHHUE JIOTHUECKHU MBICIUTh, ONIEPUPOBATH C
abCcTpakTHBIMU 00BEKTaMU U ObITh KOPPEKTHBIM B YIIOTPEOICHUN MaTEMAaTHUECKUX TTOHSATUI
Y CUMBOJIOB JIJISl BRIPQKEHHSI KOTMYECTBEHHBIX M KAU€CTBEHHBIX OTHOIICHUH.
Matematuueckoe 00pa3oBaHre 6aKalaBpOB JIOJDKHO OBITh HIUPOKUM, OOIIUM, TO €CTh
JOCTaTOYHO (pyHAaMEHTaIbHBIM.

HacTosmas nporpamma no MaTeMaTuke OTpaskaeT HOBbIE TPEOOBaHUS,
MpeIbsBIsieMble K MATEMAaTHYECKOMY 00pa30BaHUIO0 COBPEMEHHBIX OakanaBpoB. Ee
XapaKTepu3yeT MpHUKJIaiHas HAPaBIEHHOCTh U OPUEHTALUS HAa O0yUYeHHUE CTYICHTOB
WCIOJIb30BAHUIO MaTEMaTHUYECKUX METOJIOB NP PEHICHUH MPUKJIAIHBIX 3a/1a4.

OO6muii Kypc MaTeMaTHKU SABJIsETCS (PYyHAAMEHTOM MaTeMaTUYeCKOro 00pa3oBaHUs
OakayiaBpa.

3ajaun n3yyeHus: TUCHUTIITUHBI:

- Pa3BUTHE JIOTHYECKOTO U AJITOPUTMHUYECKOTO MBIIIJICHUS;

- OBJIaJICHUE OCHOBHBIMU METOJaMH MCCJICIOBAHUS M PEIICHUSI MAaTEMaTUYECKUX
3ajay;

- OBJIaJICHUE OCHOBHBIMU YHCJIICHHBIMH METOJIAMU MaTEeMATUKH U UX MPOCTEHIIIMMHU
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

Hucnurnnuna MaTemaTruka BXOJUT B 0053aTEIBHYIO YaCTh Y4€OHOTO TIJIaHa
o0pa30BaTeNbHON MPOrpaMMBl.

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

OcBoeHre JaHHOM NUCLIMILIMHBI 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 o0IIero 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 JUCLUUIUINH €CTECTBEHHOHAYYHOT0 U MPO(PECCHOHATBHOTO IIUKIIOB.

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

®dusuka

ConpoTuBieHNE MAaTEPUATIOB

WNuxeHnepHoe o0ecrieyeHre CTPOUTENbCTBA (TE0Ie3Usl, TCOIOTHs)

WHxeHepHbIe CHCTEMBI M 000PYAOBaHHE 3TaHHHA



OCHOBBI apXUTEKTYPBI U CTPOUTENIBHBIX KOHCTPYKLIUI
CrpoutenbHas puszuxa

CrpouresnbHble MaTepUabl

[TonroroBka k cade u cada rocyJapCTBEHHOIO dK3aMeHa
Teopetnueckas MexaHUKa

3 Komnerenuuu ody4yarierocsi, popMmupyemMbie B pe3yabTaTe 0CBOCHUSI

AUCUUIIMHBI (MOAYJIs) U IVIAHUPYeEMbIe Pe3yJibTaThl 00y4eHus

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

Konx nnaukaropa

Nupukatop JOCTHKEHUSI KOMIIETEHIUN

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, HCIIOJIb3Ys (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. NudopmanmoHHO-KOMMYHHUKAITMOHHBIE 00pa30BaTeIbHBIC 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 (nmata 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. -
Texct : anexTponnsiii. - 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 oOpamenus: 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 oopamenus: 10.04.2025). — Pexum
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
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https://znanium.ru/catalog/product/1588756
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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
cTyneH-ToB | kypca Bcex cnernuanbaocteir. — 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
ypaBHeHHUl : yueOHOoe mocobue / A. JI. Aaucumos, T. A. bormapenko, I'. A. Kamenena ;
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.
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IIporpammHoe o0ecnieueHune

HaumenoBanue .

10 Ne noroBopa Cpox neicTBUS JTUIICH3UN
7Zip cBOOOHO 0OecCpovYHO
Bbpaysep Yandex |cB0oOoaHO 0OecCpovYHO
Bbpaysep Mozilla |cBobGoaHO

paysep A OeccpouHo
Firefox pacnpoctpansgemoe 110
FAR Manager CBOOOTHO 0eccpouHo
IIpodeccuonanbHbie 6a3bI JAHHBIX U HH(OPMALMOHHbIE CIPABOYHbIE CHCTEMBI
Ha3paHue kypca Cchlnka
Harmwmonanbuasa URL:
HH(GOPMAIMOHHO-aHAIUTHYECKAs PR . .
(popman N https://elibrary.ru/project_risc.asp
cucteMa — Pocculickuii HMHAEKC HAy4yHOTO
DnekTpoHHas 0a3a IMEPUOAMYECCKUX HW3JIaHHIMA . .
P proa . https://dlib.eastview.com/
East View
denepalibHOE TOCYIAPCTBEHHOE OIOIKETHOE
yupexaenue «DenepaabHbIii HHCTUTYT URL: http://www1.fips.ru/

MTPOMBIIIIJICHHOW COOCTBEHHOCTH)
Poccuiickass T'ocymapcTBeHHass OuOnuoTexa.
Karanoru

DnekTpoHHbIe pecypchl Onbanoreku MI'TY um.
..

https://www.rsl.ru/ru/4readers/catalogues/

https://host.meqgaprolib.net/MP0109/Web

9 MaTepuajabHO-TeXHHYECKOE o0ecnedeHue TUCHUIIMHBI (MOTYJIsl)

MaTepI/IaJ'[BHO-TCXHI/IqGCKOG obecreyeHme JUCIHHUIIIIMHBI BKIIIOYACT:

VYyeOHble ayAUTOPUH [T IPOBEICHUS 3aHATUH JIeKInoHHOro Tuna Jlocka,
MYJIbTUMEMIHbIE CPEJCTBA XPAaHEHUS, TIepelaul U MpeAcTaBIeHus HHpopMaIu

VY4eOHble ayAUTOPUH [UI IPOBEIECHUS NPAKTHUECKUX 3aHATHHA, TPYIIIOBBIX U
VMHUBUIYAJIbHBIX KOHCYJIBTALNM, TEKYIIErO0 KOHTPOJIS U IIPOMEKYTOYHOU aTTECTALUU
Jlocka, MyJIbTUMEIUUHBINA ITPOEKTOP, IKPaH

Kommekc Meronnueckux pa3paboTok (pa3gaToyHOro MaTepuasia i MEeTOANYECKUX
yKa3aHuil) N\MJIM KOMIUIEKC TECTOBBIX 3aJJaHUH JUIsl TIOATOTOBKU M ITPOBEICHHUS
MIPOMEKYTOUHBIX M PYOEKHBIX KOHTpOJIEH

[Tomerienus 17151 caMOCTOSTENbHOM paboTh! ydamuxcsi [lepcoHanbHble
KomIbloTepsl ¢ make-roM MSOffice, Beixogom B IHTEpHET U ¢ AOCTYIIOM B 3JIEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTENbHYIO Cpelly YHUBEPCUTETA

[Tomerenue s XpaHeHUS ¥ TPOGUIAKTHIECKOTO OOCTYKUBAHHS Y4eOHOTO
obopynoBanus Illkadsr st XxpaHeHns yaeOHO-METOAMYECKON TOKYMEHTAIIUN, y4eOHOTO
000pyI0BaHUS U y4eOHO-HATIISTHBIX TOCOOUIA

IIpunoxenne 1

6 YueOHO-MeTOAMUYECKOE 0OOecTIeYeHHe CAMOCTOSITEIbHOMH PadoThI 00yYaKOIIUXCSI

OLIGHO‘-IHBIG CpeacTtBa Ijid TCKYLICTO KOHTPOJA YCIICBACMOCTH IO HUTOTaM OCBOCHUA
JTUCHUIIIMHBI: TUIIOBOM pacder (paboTa mpeAmojaraeT 3amluTy), KOHTpOJbHas pabota
(ayauTtopHass WJIM  BHEay[UTOpHAas, BO3MOXXHO IIpUMEHEHHE VIHTEepHET-TpeHaKepoB),
WHIMBUIYaIbHOE JIOMAaIllHee 3amaHue. [IpoMmexkyTouHas aTTecTanus MPOBOAMTCS B Qopme
CEeMECTPOBOTO HK3aMEHa.


https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web

OneHouHBIE CpencTBAa TEKYIIETO KOHTPOJS YCIIEBAEMOCTH IO pa3feniaM, IOpsAIoK
BBINOJIHEHUS, TPYLOEMKOCTh CAMOCTOSITEIbHOM pabOThI 110 MOATOTOBKE K KOHTPOJIIO IPUBOAATCS
HUXKE.

Ilpumepnvie ayoumopnuvie konmpovhote pavomot (AKP):
AKP Nel «Mampuuywt, onpedenumenu, CJ1Y»
3agaua 1. Halinute npousBeaeHre MaTpHil

2 4 -1y(1 1 -1 3
2 -1 1
0 3 7 2 -2 0 -2
00 -2)l1 1 -2 > 0 =6/
1) - s 2) ,
5
31-(4 2 0
3) -1
3amaya 2. Berunciute onpenenuTesb
2 -4 3
5 10 -

0 4 7

3anaua 3. Haiiaure oOpaTHbIe UIst MAaTPUIL
1 0 O

(1_4j 2 5 -1
1)321)471.

3anaua 4. Pemute cucteMy a) MaTpUYHBIM CIIOCOOOM U
0) mo hopmynam Kpamepa; B) meronom ["aycca:

X + 3y + 2z = -1,
3X + 2y + 52 = 6
4x + 3y + z = 1.
AKP Ne2 «Bexkmopuv»
1. TlocTpoiiTe HA IUIOCKOCTH BEKTOPBI & (4:- ) b=(-2:5) ¢ :(1;2). Haiigure ux

JIMHEWHYI0 KOMOUHALIUIO 2a+b+3c a) TEOMETPHUYECKH, 0) aHATUTUYECKH.
, a= (21,-3) b = (- 4;0;2) | c=@LL-2) Haitre:
a) JUTMHY BEKTOpa a , €70 HATIPABJIAIONINE KOCHHYCHI, OPT BEKTOPA a ;
5 ab ac bc [(a+2)(a-s)
p axb, axc, bxc (a+2c)x(za-sb)

y abc  (a+2cfsa-sb)e-2b),
5 a=(04-3) ’ b =(3;-2;5) ’ c=(3-4;

2) . Haiinure momans mnapasuienorpaMma,

noctpoernoro Ha sekropax @+ 20y €30y ruymer ero cropon.
a=(113) b =(3;0;-2) c=(-11;3)

4. IlpoBepbTe, SBISAIOTCS JIM  BEKTOPBI : :
KOMILIAHAPHBIMHU.



5. Haitnure (3a + bXC - Zaxb - SC)’ eciu @abc=5
AKP No3 «Ananumuueckasn ceomempus»

1. Jlausl koopaunathl BepmuH A(3;0); B(-5;6); C(-4;1) Tpeyronpauka. Haliaure:
1) nmnuny cropons AB;
2) ypaBHEHHUE BBICOTHI, IPOBEICHHON Yepe3 BepinHy C.

2. JlaHbl KOOpJMHATHI BEPILIUH NMUpaMuasl Ay A, Az A, . Haittu:
1) ypaBHeHue mpsMoit AjAz;
2) ypaBHEHHUE TJIOCKOCTH Ay A; Ag;
3) AnuHY BBICOTHI, ONMYIIEHHOW U3 BEPIIUHBI As Ha rpaHb A; A; Aj.

3. IIpuBectn ypaBHeHHe KpuBOil X° —2X+3y”? +12y —5=0 K KaHOHMYECKOMY BUIY U
MIOCTPOUTB €€.

AKP No4 «Ilpedenvry
Berunciautb npeaciibl:
X%+ 3% 7 4
1 Ilrnx +3X° +2x 5 (x )(X— 3)(x )
x>2 X2 _X—6 Hw 5x* —x* +11
x® x?
3. lim 4. lim g
oo 2% -1 2x+1 x>2 (X +2)
N S
5. Iirr(!(1—4x)3X 6. Iingxcthx 7. IlranB -

8. HccnenoBath Ha HCMIPEPBIBHOCTD

f(x):{x—3ec1m X <0
5 eciu x>0

AKP Ne5 «Ilpouseéoonasn»
1. HaiiguTe nepByio NpoU3BOAHYI0 OT (DYHKIIMNA:
/ 2 2_
a) {x: 1-25t°, 6) y:XCOS?)X, B) X 3X+2

y=———-5-l0og, Xx+3
y = arccos 5t + 7, X +2x+1 ?

n Y= 5~ _ 2arctg(4x? + 3x).

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

3. Boiuncnure npubnmxeHHo Y = x> +8 npu X = 1,09 .

. cosdx-1
4.  BeraucnuTe npenen no npasmiry Jomurans lim

x—0 (e4x _1)2 '
AKP Ne6 «Heonpeoenennwiit unmezpany

. Haiitu HeonpenenéHHble MHTETPabl:

5x -2
dx, 6) |sin(3x+1)dx sin xe“**dx , ———dXx,
) J. ( Jdx. 8) j r) J-x +4Xx+5

X2 +5X — /X +2
a) I

X2

) j—dx e) Ixsm(Zx)dx XK) _[xarcsm xdx, 3) J'—d n) J' x=3 ———aX.

VX2 —6x+13 (x* - 4)®



AKP Ne7 «@HII: oughgpepenyuposanuen

In(x*y)
y-x

1. HaiiTu 1 mocTpouTh 001acTh OnpeAesieHust PyHKIUU Z =

y

2. Haiitu yacTHble pou3BOHbIE PYHKIHUU Z = X-arctg 1
+ X

2"

3. Haiitu npou3BoHYIO CIIOXKHON QYHKIIUU Z = x? y— sz ,rme X=UCOoSV; y=usinv.

0z z .
4. Haiitu npou3BOAHBIC x u > HesBHOM (pyHKIHN €° —x%ysinxyz =0.
X y

5. Haiitu skcTpeMyM GYHKIIUU IBYX IEPEMEHHBIX Z = 4(x—-y) - x? — y2 .

AKP No8 «Ooviknosennble oughghepenyuaivHvle ypasgHeHusn»

1. HaiiTi o6muii uaTerpan wiu odiiee perienne quddepeHIansHOoro ypaBHeHHsI IEPBOTO

nopsiaka (B mpumepe 0) pemuts 3anady Komm):
a) 20xdx —3ydy = 3x*ydy —5xy*dx

6){y’ — Y €OS X = Sin 2X
yo=-1

2. Haittu o6miee pemenue auddepeHnaaisHOT0 ypaBHEHHS:
a) y'"'+2y" -3y =(8x+6)e",
6) V' -4y +4y=e(cosx+3sinx) .
AKP No9 «Cnyuaitnvie coovimusn

1. Tlo MumieHu npousBoOaUTCS TpHU BeIcTpena. PaccmarpuBatotes coobitus A, B, C — nonaganue

IpY TIEPBOM, BTOPOM U TPEThEM BBICTpenax. UTo 03HAYAIOT COOBITHS A+B+C,4B+Cy

2. B ypue 12 mapos. Cpenu 3tux mapoB 3 6enbix 1 9 yepHbIX. KakoBa BEpOSTHOCTH TOTO, YTO
HayJauy BbIHYTBIN IIap OKaXkeTcs Oesbm?

3. B pammoctymun tpu MukpodoHa. s KaxKI0ro U3 nepBbiX ABYX MHUKPO(GOHOB BEPOSTHOCTh
TOTO, YTO OH BKJIIOYEH B JaHHbIM MOMeHT, paBHa 0,45, a mia tperbero — 0,9. Haiitn
BEPOSTHOCTH TOT'O, YTO B JAHHBI MOMEHT BKJIIOUEHBI 2 MHUKPO(OHA.

4. B npopaxxe UMEIOTCs O€NIble 1 KOPUYHEBBIC SiIla B COOTHOIIEHUH 2:3, TPUYEM MPOU3BOICTBO
60% 6enbix 1 71% KOPUYHEBBIX SIMLl JATUPYETCS THEM, MPEIIIECTBYIOIUM JHIO MPOJaKH, a
OCTAJIbHBIC WA JATHPYIOTCA Oojiee paHHUMH 4YuciiamMu. [loKymarens 3aka3bIBacT SUIIA,
JaTUpyeMble JHEM, NMPEALISCTBYIOIIMM JHIO MPOJAXXH, HE3aBUCUMO OT uX LBera. Kakosa
BEPOSITHOCTh TOT'O, YTO MY IIPOAATYT PELIETKY OeNbIX AuL?

5. Tenedonnas cerb yupexnaeHus obcmyxkuBaeT 200 aOoHEHTOB. BeposTHOCTH TOTO, YTO B
TEUEHHE MHHYTbl BHYTPHU O3TOM CETH KTO-TO KOMY-TO TO3BOHMT, paBHa 0,7. Kakoa
BEPOSITHOCTH TOTO, YTO B T€UEHUE MUHYTHI OyAeT 5 3B0HKOB? KakoBa BEepOATHOCTB TOTO, UTO B



Te4eHHe MUHYTHI Oyzner He Oonee 5 3BoHKOB? HaiiTh HauBeposTHEHIee YHCIO 3BOHKOB B
TE€YCHHE MUHYTHI.

Ilpumepnuie unousudyanvnuvie oomawnue 3aoanusn (H/13):
HJ[3 Nel «/luneninaa anceopa»

1. Pemmth maTpuuHoe ypaBHeHHe X+3(A-B)=4C, rae

o 5 )

-1 5 6 7 2 3 -1 4)\(2
2. Broimonsuts neiictBus | 3 4 2 1- 3 +/5 2 33|
0 7 8 2 1 -2 3)4
1
1 2 3
3. Bemuuciuts onpenenutens |2 0 4,
5 6 7
1 1 2
4. Haiitu obparryio Matpuy A, ecrm A=|2 -1 2],
4 1 4

5. Pemmuth cucTeMbl JTUHEHHBIX alreOpanyeckux ypaBHeHu mo dopmymnam Kpamepa,
MaTpUYHBIM METOAOM, MeToJ0M [ aycca:

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

6. Pemmuts cucremy meronom ["aycca
X, + X, +3X; —2X, +3X; =1
2%, +2X, +4X; =X, +3X; =2
3%, +3X, +5X, —2X, +3%; =1~
2%, +2X, +8X; —3X, +9%X; =2
2X, + X, +X; =0
7. Pemmmthb cucTteMy OTHOPOAHBIX YPaBHEHUN S5X, =X, =X =0
X, —3X, —3%X, =0

HJ[3 N2 «Ananumuueckan ceomempusy»

1. B xakoii Touke npsimas, mpoxopsiias uepe3 Touku A(3,-2) u B(-1,2), nmepecekaer ock Oy.
Haiitu paccrosiaue Mexny npssMbiMu 4x-3y-7=0 n 4x-3y+3=0.

Hanucate kaHOHWYECKHE M MapamMeTPUUYECKUE YpaBHEHUS MPSIMOM, MPOXOASIIEH depe3
touku M(2,1,-1) u K(3,3,-1).

[TpoBecTu npsimyto gepes Touky A(2,0,-1) nepneraukynsapHo miockoctu 3x+4y-z+4=0.
[TpoBectu mtockocTh uepes Touky A(2,0,-1) mapamaensHo iockoctd 3x+4y-z+4=0.
[TpoBecTun mockocthb uepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).

Jloka3aTp, 4TO MpSIMbIE B3aUMHO MEPIICHIUKYIISIPHBI:

wn

No ok



1 -2 3 |2x+3y-8z+3=0.
8. Jlokasarb, 94TO pSIMbIE MTAPAIUICITHHBIL:
x+2_y-1_z  [x+y-2=0
3 2 1" {x—y—52—8:0'
9. Haiitu yron Mexnay npsmoi, npoxonsmen dyepe3 Touky A(-1,0,-5) u Touky B(1,2,0), u
MIOCKOCTRIO X-3y+Z+5=0.
10. OnpenenuTh THN ¥ TOCTPOUTD JIMHUIO:

a) x*—9y? +2x+18y+73=0;
6) 2x* +3y® —4x+6y—-7=0;
B) y°—4x—-2y—-3=0.

X y-2 1 I/I{3x+y—52+1:0,

HJ[3 N3 «Ilpeoden. Henpepvienocmuy

1. Haiitu npenensl QyHKINIA:
22X +x%2+5 . x®-3x-2 .. Jx+1-2 . 1-cos4x
lim 5 ; lim — : lim : lim :
x—o 3% _x4+1 x>-1 ¥ _x—2 x—3 /X_Z_l x—0 2X'th
. 1\ . Lo In(l+2x
lim x-(vx* +1-x); Iim@x—ﬂ : Ilrrg)(1—4x)3X , Ilmﬁ.
X—>+00 X—0 X+ X—>

x—0 e3x -1

2. HccnenoBath Ha HCIIPCPBIBHOCTD, HaWUTH TOYKH pa3pbiBa, CACIATD YCPTCK:

X+4, x<-1,

y=4%; y=4x?+2, -1<x<],
2X, Xx=>1.

H/[3 Ned «Ilpouseoonany
Haxootcoenue npouszeoonoit

1. Haiitu npousBoHble U AudQepeHnnansl nepBoro nopsaka
1 7C0S X
) = ’
5x+1
2) y=(2+5x)" —3cos7x,

3) Yy :%—4x-arcsinx,
4) y=(cosx)".

2. Haiitu npou3BoHYIO (DYHKIINH, 33/1aHHON HESIBHO

e’ —5xe* —2xy+11=0.

3.Haiiti mpon3BoaHyIO (YHKIIMH, 3aJaHHOU IMapaMeTPUIECKU
X =3cost -5,
y=4t® +5.
o 242
4. HaiiTi mpou3BOIHBIC TIEPBOTO TOPSAKA (QYHKITUH y=Xxe",
Ilpouszeoonasa evicuiux nopsaokos. llpunoxcenus npouszeoonoi
2 x=3t-t°,

dy ~d°
1. Haii — 78
anauTe i u e byHKIHHA: a) {y:3t2;

6) y=5".



. 2 .
2. a) Hanmmmte ypaBHeHHe KacatenbHON K mapabome V=X —4X+2 B Touke ¢ abemuccoit
X, = 0. ocTpoiite rpaduk u KacaTenbHyIO.

6) HamummTe ypaBHEHHE KacaTeldbHOH K KpHBOH X° + Y2 —4Xx+2y—164=0 B ee Touke C
koopaunatami (7; 11). IlocTpoiiTe KpUBYIO U €€ KacaTeabHYIO.

3. Haiinute nanbosnbliiee 1 HAaMMEHblIee 3HaueHUsl (YHKIIUU Ha 3aIaHHOM OTpe3Ke

f(x)=2x>-6x*-18x+7 xe[-2;2].

4. Beruucnute mpeaesnsl, UCOoab3ys mpaBuiio Jlonurans:
2x°® —8x* +13x-10

a) lim
)x—>2 X2 —2x%+3x-6

0) XILrpox-In(ex —1).

5. 3aBUCUMOCTb IIyTH OT BPEMEHHU NPU NPSIMOIMHEWHOM JIBH)KEHUU TOUKHU 33J]a€TCSl ypaBHEHUEM

1
S = §t3 +2t* -3,rme S — IyTb BM, a t — Bpems B ¢. Berunciure ee CKOpoCTh U YCKOPEHHE B

MomeHT Bpemenn t=4cC .

Ilpumenenue npou3z800Hnoii 014 uCc1e006aHUA PYHKYUIL

1. [Toctpoiite rpaduk QyHKOMM C TOMOUIBIO TPOW3BOJHONW MEPBOTO  MOPSIKA
y=—x>—-3x* +9x +11.
2. Haiinute TpOMEXYTKM BBITYKJIOCTH, BOTHYTOCTH W TOYKH Tepernda (GyHKIUU
y=2x-3/x*.
3
3. Haiinnte acHMIOTOTHI M TOCTPOMTE CXEMATUYHO rpa@uK QYHKIUHU y = Xiz .
(x+1)
2
4. [IpoBeaute mojHoe MccneoBanue GYHKIMH U IOCTpoiiTe rpaduk _ X =3x+3,
x-1
S. [TpoBenuTe nosnHoOe HccneaoBaHue QYHKIMH U TIOCTpoiTe rpaduk
_Inx
X
HJ/[3 Ne5 «Heonpeodenennwviit unmezpan. Onpedenennviii  unmezpanr u e2o
RPUTIOIHCEHU)

1. HaliTu Heonpe1eNeHHbIE HHTErPaIbl

L—Xi/§+1 X 2-] 2 1 |
3\/; 5 -?)-G—X2 21’X2—3

3 —
CH | S T 4. [ S X5
2 _7x _(2)( j SIN” X
sin ?_1

1.

—

5.]x(3x2+1)4dx 6!%
7. Hl—exexdx 8. I%dx,

9. Ixe‘3dx, 10. Iﬁ



11.

dx
12. _—,
J-cosxsirf’x

J' dx

X +¥x+24x
dx

J‘(x+1)\/x2 +2x-1.

2. Berancnuth OIPECACIICHHBIC HHTCI'PAJIbI

13

‘ 1 T
1. !(x2+7)dx. 2. Jz'lnsmxdx

3. BeIaucauTh miomnaas GUrypsl, OrpaHHuEeHHON JTHHUSIMH
1) 3x—y=4, y’=6x

2) r=coLg, OSgoS%
x=2co¢¥,
3) { . y=3(y=3).
y=06si1r;
4. BBIYUCIIUTD JUTHHY JyTH KPUBOM, 3a]JaHHOW YpaBHCHHEM
1) y=Inx, V3 <x<A15.
2) p=3e"", —m/2<p<7/2
3) x=e'(cost +sint), r/2<t<.
x=e'(cost —sint),

5. Berancnuts 00beM Tena, 00pa3oBaHHOTO BparieHreM Bokpyr ocu Oy Gurypsl, orpaHuueHHON

rpadukamu GyHKmHit X =3-y% , x=y’+1

HJ[3 Ne6 « DHII: wacmmnovie npou3eoonvie, IKCmMpemym»

In(l—x* —y?
1. Haiitu o6nactb onpeaeneHus GyHkuun Z = (—y)
1-\y

2. HaiiTu 3Ha4€HUs YaCTHBIX MPOU3BOJHBIX (DYHKIIMH B 33JaHHON TOUKE:
1

A) z=x' (11) B) z=I({Vx+y) @1).

2
3. Haiitu Z—l:,ecnn U=Xxy+sink+y).
X

4. BpraucimTh mpuOIKEHHO \/ 5-e%92+2,03% .
5. Haiftn skcTpeMyMbl QYHKIHH  Z = X° +2y° —4X—6Y + 2.

Inx In
6. HaiiTu npou3BOHYI0 GYHKIUH Z =—— — ny B HanpasiieHuu Bekropa (1;1).
X

7. Haiftn skcTpemManbHoe 3HaueHne GyHKImn Z = 2X+ Yy —y° —X° 1pu ycnosun X +2y =1

8. HaiiTn HanbGosnpiee 3HaYeHNnEe QYHKIUU:
x>0

A) Z=Xx-2y+5 y>0 B) z=1In(x?+y?)
X+y<l,



X+2y<1
x>0
y > 0.

H/[3 Ne7 «Kpamnvle unmezpanot)

2

2y
1. BeryucnuTh NOBTOPHBIH HHTErpall Idyj(ZX +y)dx .
-2 0

+

<

2 1
3’73
dy | f(x;y)dx.

2. I3MeHUTb MOpsAI0K HHTETPUPOBAHUS B IBOMHOM WHTErpase:

P — N
< | C—

2
N X
3. Beuucauth 1BOIHON HHTETpal H — dxdy , rne D — o6nacth, orpaHuyeHHas TMHAAMH
oY

yzl,yzx,x=4.
X

4. BpIUuCIuTh IWI0IMAas QUTYphI, OTpaHUYCHHON OKpyXHOCTsMu I =1, I'=2C0S¢ (BHE
OKPY>KHOCTH
r=1).

5. BeraucnuTh miomaas GUrypsl, OrpaHUYeHHON TUHUAMU Y = % u X+y-7=0.

6. Boraucnts Tpoitnoit uaterpan [[[(x* +3y*)dxdydz; R:0<z<3x, x+y<1 y>0 mo ¢urype
R

R, OrpaHH‘leHHOﬁ IMOBCPXHOCTAMU.

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

8. Haiitm craTudyeckMe MOMEHTBI OTHOCHTEIBHO KOOPAMHATHBIX OCEH IUIACTUHKH,
OTpaHMYEHHOH mapabomoil Y = X° (yZO), opsAMoil  X=9, eciu IUIOTHOCTh PACHpeesIeHUs
MaccChl B K&KJ0M TOYKE paBHA OpJAMHATE ITOU TOYKHU.

9. Haiinure momentsl naeptmu |, 1, 1, omHOpomHO# mmacTuHKH (5 =1), orpannueHHoii

OCSIMH  KOOpAWHAT U nipsimoit Y =2—0,5X .

HJ[3 Ne8 «Oobviknosennvle oughghepenyuanvrvie ypagHenus»

1. Haiitu o6uuit naTerpan uwin oduiee perienue 1uddepeHnaaTbHOro ypaBHEHUs IEPBOTo
nopsiaka (B npuMepe 3)pemuts 3anavdy Komm):

2 2
D) VA xPy +xy?+x=0, 2) y'=2 +§xy—5y ,
2X° —6xy
Xy'+y=xy* Y g X +1
3 g LYo
){ v =1 ) L2 v

2. Haiitu o6miee pemenue auddepeHnnaaisHOT0 ypaBHEHMS:
1) y'"'xInx=y" 2) (L+x?)y" +2xy’ =12x>.



y" =2sin® ycosy
y(1)=§, y(=1"

4. Haiitu obmiee perrenue nugdepeHuansHOro ypaBHeHus (B IPUMEpe 1) PELIUTb 33a1aqy
Komm):

1) y”—2y'+y=xex1 2) y"+4y' +5y = x°

3. Haiitu pemenue 3agaumn Kou:

3) y''—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(z12) =1,y (x12) = 712
5. Pemmute cucremy 1Y mepBoro mopsijika AByMs CliocO0aMu - IMOJICTAHOBKH U METOJIOM Diijiepa
y'=2x-5y+e'
X' =y-6x+e™”

HJ[3 Ne9 «Teopusa eepoamuocmeity

1. TIpousBoauTCs 5 BHICTPENOB MO Pe3epBYyapy ¢ rOPIOUUM, IIPHYEM pe3epByap IMOcCIe MepBOro
NOMAJJaHUsI B HEro BOCILIAMEHSETCS, @ MOCEe BTOPOrO MOMNAJaHMsl B HETO — B3pPbIBACTCS.
BepostHocTh onaianus B pe3epByap mpu KaxaoM BeicTpene paBHa 0,3. Haiitu BeposTHOCTD
TOT0, YTO pe3epByap OyJeT NOJ0KKEH, HO HE B30PBETCSI.

2. B cembe Tpoe neteii: 2 MapuMKa U IeBoYKa. JleTr urparoT Ha KyXHe. BeposTHOCTB TOTO, 4TO
MaJbUMKH Pa300bIOT MOCYAy cooTBeTcTBeHHO paBHa 0,7 u 0,8, a nns neouku — 0,4. Haittu
BEPOSITHOCTH TOTO, YTO MOCy1a OyneT pazoura.

3. Cama momagaer B MHIICHb IMPH OJHOM BBICTpelle ¢ BeposTHOCcThio 0,8, Mama — ¢
BeposATHOCTHIO 0,7, a [Tama — ¢ BepositTHOCTBIO 0,75. Cama BeicTpenui 2 paza, Mama — 3 pa3sa,
[Tama — 1 pa3, mocie yero B MHIIIEHH OBUIO OOHApYy»XeHO OJHO oTBepcThe. Kakopa
BEPOSITHOCTH TOT'0, YTO B MUIIIEHb Nonayia Marma?

4. Pa3pplB CBfA3M IPOUCXOJUT B OJHOM U3 3BEHbEB TeleQoHHOro Kabens. MoHTEp
II0CJIEI0BATEIbHO POBEPSIET 3BEHbs, OOHapykuBas MecTo pas3pbiBa. COCTaBUTH Pl
pacripefieieHusi 4uclia OOCIEOBAHHBIX 3BEHBEB, €CIM BEPOSATHOCTb pa3pbiBa s
KQKIOro 3B€Ha IIOCTOSIHHA W paBHa p.

5. 3amaH psa pacnpeneneHus JIUCKPETHOW CIydyalHOW BETWYWHBI X.

X1 2 3 4 5 6
P 1003/015]0,20 0,35 | 0,15 |?
ITocTpouts MHOI'OYT OJIbHUK pacrpeneineHus. Onpenenursb (byHKLHIO
pacripefieieHuss M TMOCTpouTh €€ Tpaduk. BpUMCINTE MaTeMaTHYeCKOe OXHUIaHUE
My ,  JHUCIIEPCHUIO DIX] , CpelHee  KBaJpaTU4YECKOE  OTKIOHCHHE % u
-0, <X<
BEPOSTHOCTh P(m, —o, <X <m, +0,).
6. 3amana ¢GyHKIMSA pacnpeneneHus CIy4alHON BETHMYMHBI X

0, X <3,
F(x) = %(—x?’ +12x* —45x +54), 3<x<5,
1, X > 5.

Haiitu mmotHocts  pacmpenenenus. Iloctpouts rpaduku QyHKIUM U

IIJIOTHOCTHU pacClpCaciICHUs. Beraunciauts MaTemaTrmueckoe OXHIAHUC, OUCICPCHUIO U

BE€POSITHOCTD P(X (0, 4)).



7. B rtabmuue mnpuBenéH 3aKOH pACHpENCTCHUS BEPOATHOCTEH CHCTEMBI CIIy4alHBIX
BenuuuH (X, V)

X
4 L -2 -1 0 1 2
1 0,01 0,03 0,04 0,14 0,08
2 0,07 0,06 0,04 0,10 0,05
3 0,05 0,03 0,16 0,06 a
Haiitu: xo3ppuimenT «a»; MareMaTHudecKue  OXKHIAHUS s My ;  JIUCTIEpCUU
O_Z 2

X

o} r
7, koa(pduIMeHT kKoppemsuuun  *Y.

HJ[3 NelO «Ilepsuunaa oopadomrka pe3yibmanmod IKCHEPUMEHM )
I[aH CTATHUCTHYECCKUH pAA (MCXOAHBIC 3HAYCHUSA BeJ'II/I‘H/IH)

X v X v X v X v X v
38,4 18,7 40,7 24 30,3 18 27,3 25,1 22 21
40,2 11,7 50,8 9 28,4 15,7 38 20,6 32 28,6
24,1 20,9 38,2 22,8 47,6 11,3 52,8 15,2 19,5 19,7
32,5 22,4 36 19,8 30,3 21,3 48 24,5 46 20,3

25 29,5 35,7 15,3 30,5 27,8 26 28,7 27,8 15,5
38,1 19,6 34,3 20,7 48,7 11,5 32,5 28 35,2 30,7
16,8 32,2 43,8 13 16,8 18,3 57,1 2,9 41,6 18,2
28,8 29,7 35,5 24 23,9 20,2 40 23,8 42,5 15,3
47,1 14,7 45,9 24 54,3 14,2 50,7 15,9 32,9 22,5
50,1 15,9 29,3 21,9 60,8 27,2 58,6 9,3 35,6 22,7
30,2 25 54,2 14,2 21,4 19,8 40,1 17,4 47 17,3
36,9 23,2 59,8 6,1 38,4 23 344 23,4 31,4 30,2
36,6 7.9 32,2 22,3 46,8 20,5 53,7 12,4 28,2 30

38 154 52 6,1 23,8 18,3 42,1 28,5 33,7 19,8

55 11 31,2 24,2 37,9 32,6 43 20,2 27,6 18,5
16,2 25,2 51,2 14,2 30,6 215 23,5 14,6 36,8 10,7
49,7 15,9 32,2 20,4 37 24,5 32,9 25,8 45,5 14,8
49,7 19,5 30,9 20,7 57,6 20,3 54 14,4 18,6 15,3
42,3 19,7 41,5 10,8 41,9 14,6 42,3 23,5 25,8 27,4
35,7 11,9 41,2 9,8 34,1 26,3 58,8 9,2 39,2 17,5

HaiiTu BbIpaskeHne IBYMEpHOIO 3MIMpHYecKoro pacmpenenenus (X, V), smnupuyeckue
pacripesiesIeHus! COCTAaBIAOMMX X U Y, TIOCTPOUTh Ipadrueckoe 0ToOpaskeHHe pacipeiesIeHui.
JIJ1s1 3TOT0 - COCTAaBUTH KOPPEIALMOHHOE 10J1€, KOPPEISLMOHHYIO TaJINIly aOCOIIOTHBIX YacToT,
BapHallMOHHBIE PAJIbl, TA0IUIy «CTaTUCTHYECKasi COBOKYITHOCTh U3MEPUMOTI0 MPU3HAKAY.

HJ[3 Nell «Hucnoewvle xapakmepucmuku 2eHEPAIbHBIX RAPAMEMPOE»

[To manabiM, monydeHHbIM B M/I3 Nell, onenuTe reHepaiabHble MapaMmeTpbl: HaWIUTE
CpelHee, AMCIEepPCHUs, CPENHEE KBaJApaTUYHOE OTKIOHEHHWE, AaCHUMMETpPHs, JKCLECC, MOJa,
MeauaHa, kodhduuueHT Bapuauuu a8 npusHakoB X U Y. OIeHUTe CTeneHb OTKIOHEHUS
AMIMPUUYECKOTO PACIPEAEIEHNS TOTO U3MEPUMOTO NPU3HAKA OT HOPMAJIBHOTO PACIIPEIEICHHUS.

s storo 3anonHute Tabnuny «Pacuer BHIOOPOUYHBIX OLIEHOK NMPU3HAKOB» U MPOBEIUTE
pacyeTbl UCIPABJICHHBIX OIIEHOK I'eHepalIbHBIX mapaMeTpoB. Caenaiite BbIBOA 0 KOA(pPHUIIMEHTE
BapHaluH.

H/[3 Nel2 «I1IpoBepKa CTAaTUCTHYECKHX TMIIOTE3)

[lo nannbiM, nonydyeHHbIM B MJ/I3 Nell m 12, mpoBecTH CTaTUCTUYECKYIO IPOBEPKY
CTaTHUCTUYECKOM THIOTE3bl O HOPMAJIbHOM pACHpPElNeICHUH HM3MEpsieMOoro IMpu3HaKa 0
CJICAYIOIIMM KPUTEPHSIM: a) CpelHEMY KBaJpaTHUHOMY OTKJIOHEHHIO, 0) pa3Maxy BapbUPOBAHHUS,
B) TOKa3aTelsiM MCIPaBICHHBIX aCUMMETPHH U JKclecca, T) kputepuro [Iupcona XZ (ypoBeHB
3HAUUMOCTH TpUHATH paBHBIM 0.05). B ciaydae mnpUHATHS TUNOTE3bI O HOPMAJIBHOCTH
pacnpezeneHuss HaiTh JOBEPUTEIIbHBIE UHTEPBAJIBI JIJIs1 MATEMaTUYECKOTO 0)KMJIAaHUSA U CPETHETO
KBaJ[paTUYHOT'O OTKJIOHEHUS MpU ypoBHE Haa&xkHOCTH 0.95.




HJ[3 Nel3 «Bovisaicnenue KoppenayuoHHOU 3a6UCUMOCHIU USMEPUMBIX RPUIHAKOB)

Ilo nauabiM 3amaun, wucciaeayemorr B MJI3  NeNe

HaliTH W 3amnucaTh B

11-13,

KOPPEJALMOHHYIO TabJMIly YCIOBHBIE cpeaHue. Ha KoppensiiiuoHHOM MOJje MOCTPOUTHh JTUHUU
perpeccun. HaliTu ucnpaBieHHBI KOPPEISIHOHHBI MOMEHT U KO3(h(UIMEHT KOPPENALUU.
[IpoBepuTth runoTe’y o He3aBUCUMOCTU TMpu3HakoB X ©u Y (ypOBEHb 3HAUMMOCTU MPUHSATH
paBHbIM 0.05). Paccuurtare ko3dduinmentsl nuneHord perpeccun (X Ha Y wmm Y Ha
X).IlpoBepuTh 3HAUMMOCTb YypaBHEHHUs perpeccun. Hailtu noBepuTeNbHBIE WHTEPBAIBI IS
KO3 PHUITMEHTOB KOPPEIAIUU U JTMHEHHOU perpeccun (pu ypoBHe HaaéxHOocTH 0.95).

IIpunoxenue 2

7 OneHo4Hble cpeacrea AJid MpoBEACHUSA l'lpOMC)KyTO'lHOﬁ aTrrecranmum

a) [lnanupyemblie pe3yJbTaThbl 00yYeHHs] U OLEHOYHbIE CPeACTBA /Js NPOBeIEHUs!
NMPOMEKYTOYHOM aTTeCTallum:

Kox Nnuaukarop
JOCTHKECHHUS OneHoyHble CpeaCTBA
WHJIMKaTOpa
KOMIIETCHIUHU
OIIK-1 - Cnoco0eHn pemaTts 331241 NPo¢ecCHOHAIbHOM 1esATeJIbHOCTH HA OCHOBE

HCHOJB30BAHUSA TCOPECTHIYCCKUX U MPAKTHYECCKHUX OCHOB €CTECCTBCHHbBIX H TEXHUYCCKHUX
HAYK, a TAK/KE¢ MATCMATHIECCKOI'0O allmapara

OIIK-1.1

Onpenensier
XapaKTePUCTUKU
(huzngeckoro u
XHMHYECKOr0 Ipoliecca
(sByIEHUS),
XapaKTepHOTO
00BEKTOB
npogecCHOHANTBHOM
JIeSITeTbHOCTH, Ha
OCHOBE TEOPETUYCCKHUX
U DKCHEPUMEHTAIbHBIX
UCCIIEIOBaHUI

IS

1. ®opMyTUPOBKU OCHOBHBIX TEOpPEM (CBOMCTB, PU3HAKOB
U3Y4aeMbIX TOHATUH, HEOOXOAUMBIE U JOCTATOYHBIE
YCIIOBHS) B M3y4aeMbIX pazjiesiax Kypca.

2. Metoasl pacKpbITHSI HEOMPENETECHHOCTEH, BBISICHCHUS
HEMPEepbIBHOCTH (PYHKIIMM OJTHON EPEMEHHOII.

3. Anroput™M TIpUOIMKEHHOTO BBIYUCIEHUS (YHKIHUU C
noMomelo  auddepeHnnana; HamucaHUS — YpPaBHEHUS
KacaTelbHON MPSIMOH (TITIOCKOCTH).

4. ATOpUTM HOJHOTO MCCIIEOBaHUS (DYHKLIUH.

5. Metoapl BBISICHEHUS KIAaCCOB MHTETPUPYEMbIX (DYHKIIUH,

a TaKXC MCTOAbl HHTCIPUPOBAHUA OCHOBHBIX KJIACCOB

GyHKIHIA.

TeopeTuueckue BONPOCHI IS 3a4eTa M IK3AMEHOB

1 Kkypc 3umMHsS ceccust

1. CkansgpHOE MPOM3BEACHUE IBYX BEKTOPOB U €r0 CBOICTBA.

2. BexTopHOE npou3BeleHNE IBYX BEKTOPOB U €T0 CBOICTBA.

3. CMemaHHOe Npou3BeIeHHE TPEX BEKTOPOB U €TO CBOICTBA.

4. OcHOBHass wujaes AHAJINTHYECKOM TI'EOMETpHUH, IpUMEHEHHE
BEKTOPHBIX PONU3BEACHHH.

5. Ilpsmas Ha miuockocTH. PasnuuHble BUABI ypaBHEHUH MpsSMOW Ha
TUIOCKOCTH.

6. VYroa Mexnay NmpsAMBIMH Ha IUIOCKOCTH. PaccTosiHMe OT TOYKH 10
IIPSIMON Ha IJIOCKOCTH.

7. DnawuIic u ero cBoicTaa.

8. Tmmepbona u e€ cBolicTaa.

9. TIlapaboma u e€ cBO¥CTBA.

10. IImockocTs B  MPOCTPAHCTBE.
IUIOCKOCTH B IIPOCTPAHCTBE.

11. Yron Mexay IockocTsIMH. PaccTosiHue OT TOUKHM /10 TUIOCKOCTH.

12. Tlpsimas B mpocTpaHcTBe. PazinuuHble BUIBI YpaBHEHHH NPSIMOH B
IPOCTPAHCTBE.

13. B3zauMHOe pacrojioKeHHe IIIOCKOCTH U MPSIMOU B IPOCTPAHCTBE.

14. TIoBepXHOCTH BTOPOT'O IOPS/IKA.

15. KpwuBas B mpocTpaHCTBeE.

Paznuunble BUIBI ypaBHEHUU




Kon
HHIKATOpa
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IOCTHIKEHHUS
KOMIIETEHIINU

O1eHOYHEIE cpe€acTBa

16. @ynkus. CrnocoOsr 3amanus. Ob6macts onpexneneHus. OCHOBHBIC
AIIeMEeHTapHbIe (YHKINH, UX CBOHCTBA, IrpauKH.

17.Tlpenen ¢ynkumu B Touke. IIpenen gyHKuMM B OECKOHEUHOCTH.
OOHOCTOPOHHHKE MPEAEIbL.

18. beckoneuHo Manple UM OeckOHeYHO OoiblIMe (YHKIHUH, CBS3b
Mexay HUMH. CBoiicTBa OECKOHEUHO MaJIbIX (DYHKIIHMH.

19. Teopemsl 0 npenenax. PackpeiTie HEONPeeICHHOCTEH.

20. 3ameyatesbHbIC PSS

21.CpaBHeHHE OECKOHEYHO MaJbIX (QYHKIUH. OKBHUBAJICHTHHIC
OeckoHEUHO Manble (YHKIUM ¥ OCHOBHBIE TEOPEMBI O HHX.
[TpuMmeHeHNE K BBIYHCICHHUIO MPE/IEIIOB.

22.HempepbIBHOCT (PYHKIMH B TOYKe. TOYKH pa3pblBa H HX
KIIaccu(UKaIis.

23.TIpom3BomHast (QYHKIUH, €€ TEOMETPUYeCKHH U (PH3HUSCKUA
CMBICIT.

24. YpaBHeHUs KacaTenbHOU 51 HOpMaJIn K KpHBOM.
JuddepeHnrpyeMocTh GYHKIUH B TOYKE.

25.Tlpon3BojHasi CyMMBI, pa3HOCTH, HPOM3BEACHUs, YACTHOTO
¢bynkimid. [IponsBoaHast cinoxHOI U 00paTHOM (QyHKLMIL.

26. luddepeHnrpoBaHrie HESIBHBIX W TapaMETPHUSCKH 3aTaHHBIX
¢yskuuit. Jlorapudmudeckoe nuddepeHIpoBaHue.

27. I1pon3BOTHBIC BBICIIUX TTOPSAAKOB.

28. Iuddepernnan (hyHKIHH. I'eomerpraeckmii CMBICIT
muddepennmana. OCHOBHBIE TeopeMbl 0 auhepeHuanax.

29. [Ipumenenne nuddhepeHnuana K NpuOIMKECHHBIM BEIYUCIICHISIM.

30. OcHoBHbIe TeopeMbl AuddepeHInaIbHOTO HUCUUCICHUs: Posuis,
Jlarpamxa n Komn.

31. IpaBusno Jlonurass.

32.YcnoBusi MOHOTOHHOCTH (YHKIMH. OKCTpeMyMbl (DYHKILHIL.
Heo0xoanmoe 1 1ocTaTouyHOe YCIOBUsI OKCTpeMyMa (pyHKIIKH.

33. Haubosbliiee 1 HANMEHbIIICE 3HAYCHUS (PYHKIIUH HA OTPE3KeE.

34. Bemykiocts rpaduka Gynknum. Touku meperubda. Heooxomumoe u
JIOCTaTOYHOE YCJIOBHS TOUEK Iepernoa.

35. AcumnToTs! rpaduka QyHKIHH.

1 kypc JeTHsIsA ceccust

36. IlepBooOpasHas. HeompeneneHHBI# WHTETpal W €ro CBOICTBA.
Tabnuia OCHOBHBIX HHTETPAJIOB.

37. OcHOBHbIE METOJbl HMHTEIPUPOBAHHS: 3aMEHa IEPEMEHHOH H
MHTETPUPOBAHUE I10 YACTSIM.

38. OmnpeneneHHbId MHTErpal KaK Mpeiel HHTErPaIbHONH CYMMBI, €ro
CBOWCTBA.

39. ®opmyna Herotona — Jle#Ouuma. OCHOBHBIE CBOMCTBa
OTIpe/IeTIEHHOTO HHTErpaja.

40. BpluncieHue ONpeNeNICHHOTO HHTEerpaja (3aMeHa NMepeMEHHOM,
WHTETPUpOBaHNWE IO 4YacTiAM). VIHTerpupoBaHWe YETHBIX U
HEYETHBIX (DYHKIMI B CHMMETPUYHBIX TIpejieliax.

41. HecoOcTBeHHbBIE HHTETPAJIbI.

42. T'eomerpuueckne u (PU3NYECKHE TPHIIOKEHHUS ONPEIEICHHOTO
MHTErpaJa.

43. Oo6nacts onpenenennst ®HIL. [penen, HenpepbiBHOCTH. CBOMCTBA
(YHKITUH, HEMTPEPHIBHBIX B OTPaHUYCHHON 3aMKHYTOH 00JIaCcTH.

44, YacTHble TPOU3BOJHBIE IMEPBOTO MOPAAKA, UX T€OMETPHUECKOE
HCTOJIKOBaHME.

45. YacTHbIe MPOU3BOIHBIC BBICIIUX TTOPSIIKOB.

46. [uddepeHumpyeMocTb W MOJMHBIH anddepeHnran (QyHKIUH.
WuBapuaHTHOCTH (POPMBI NOJTHOTO AU PepeHuaa.

47. Tlpumenenne mnonHoro auddepeHnmana K NPUONMKEHHBIM
BbIYHCIEeHUAM. [luddepeHnnansl BHICIINX MTOPSIIKOB.

48. TIpousBoaHas cnoxxHO# pyHkuuu. [TosHas nponsBoaHas.

49. TuddepeHupoBanne HEIBHOM () yHKIIHH.

50. KacaresipHasi INIOCKOCTH ¥ HOPMaJIb K HOBEPXHOCTH.
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51. OxctpemyM ¢yHKOMM [BYX TNepeMeHHBIX. HeoOxommmoe u
JIOCTaTOYHOE YCJIOBHE SKCTPEMyMaA.

52. HauGonpluee ¥ HauMeHbllee 3HaueHUS (QYHKIMH B 3aMKHYTOW
obnacTH.
2 Kypc 3UMHSISI ceccHst

53. uddepenumanbuple ypaBHEHUS: OCHOBHBIE HOHSTHS. 3ajayH,
NpUBOASIIHE K TUQPepeHIHaNEHBIM YPaBHEHHUSIM.

54. Teopema  CymIecTBOBaHHMS M  €JUHCTBEHHOCTH  pEIICHHSA
mudpepeHINaIbHOTO YPaBHEHHS.

55. VpaBHeHHUs ¢ pa3messromuMICs epeMeHHBIMH.

56. Onmuoponusie quddepeHraIbHbIe ypaBHEHH | TOpsiaKa.

57. Jluneiineie ypaBHeHUs. Y paBHeHUs beprymmm.

58. VYpaBHeHune B MoMHBIX qu(QepeHIrarax.

59. IuddepeHnmanpaple ypaBHCHHS BBICIINX ITOPSIKOB: OCHOBHBIC
TIOHSATHSI.

60. YpaBHeHUs, JOMyCKAOIINE TOHMKECHUE MOPSIKA.

61. Jlunelinble nuddepeHInanbHble YPAaBHEHHUs BBICIIUX IOPSIKOB.
Wnrerpuposanue JIOAY ¢ nocTossHHBIME KO3 (DUIIMEHTAMH.

62. Jluneiinble HeomHoponubie JIY. CrpykTypa oOliero peuieHus
JIHAY.

63. DOneMeHTH! KOMOWHATOPHKH:  IIEPECTAHOBKH,  pa3MELICHHS,
COYeTaHus.

64. OcHOBHBIE MOHSTHS TEOPUH BEPOSTHOCTEN: UCTIBITAaHHUE, COOBITHE,
BEPOSITHOCTH COOBITHSL.

65. JleiicTBust Has cOOBITUSIMU. AnreOpa cCOOBITHH.

66. TeopeMbl CIIOKEHUSI U YMHOKEHHS BEPOSTHOCTEH.

67. BeposiTHOCTP NOSIBIICHHSI XOTSI ObI OZIHOTO COOBITHSL.

68. ®opmyia nosiHO# BeposiTHOCTH U hopmyia Baiieca.

69. Cxema bepnymu, ¢popmyna BepHyiun, HauBeposITHeHIIee YUCIIO
mosiBiicHU coObITHsI A B cxeme bepHyim.

70. TIpubmmxennsie hopMyisl B cxeme bepHym.

71. JluckperHas ciydaiiHass BeIMYMHA M CIIOCOOBI €€ 3aJaHMs.
OyHKIMS pacrpenencHus.

72. MatemaTHueckoe 0KAJaHre AUCKPETHOW CIyYallHOW BEITHMYUHBI U
€ro CBOMCTBA.

73. Jlucriepcusi AMCKPETHOW CIIy4allHOW BENWYHMHBI U €€ CBOWCTBA.
CpenHee KBaIpaTHIeCKOEe OTKIIOHEHHE.

74. HempepsiBHast ciyd4aiiHas BennuuHa. CBOWCTBA  (QYHKITUH
pacrpezeneHus.

75. TIIOTHOCTH BEPOSITHOCTH HEMPEPHIBHOM CITydaifHON BETMIMHEI U €€
CBOWCTBA.

76. UucnoBble XapaKTEPUCTHKN HENPEPHIBHBIX CIIyYalHBIX BETUUHH.

OIlK-1.2

Ucnonsiyer
TEOPETUIECKHE OCHOBBI
TEXHUYECKHUX HAYK JUIS
MIPUMEHEHUS
MHHOBAIIMOHHBIX
TEXHOJIOTUH Ha
peanbHbIX
CTPOUTENHHBIX
00BEKTOB

Ilpumepnule 3a0anus u 3a0auu
3ananue 1. CocTaBpTe ITOPUTM PEIICHUS .. ... 33]a4H.
3apaua 2. Beraucnure npenen no npasuiy Jlonurans

lim &csin(2x-4)

x—2 x2 —4
3aganue 3. ChopmynupyiiTe HE0OXOIUMOE YCIOBHE 3JKCTpeMyMma
(GYHKIIMM  OJTHOM IMepeMEHHOM.
3agaya 4. KakoB reoMeTpHUECKUI CMBICI OIIPEIEIEHHOTO HHTETpaia
OT JaHHOW (YHKIMM B NAHHOM HHTEpBaje B JEKAPTOBOHM cCHCTEME
KoopauHat?

Ilpumepnoie npakmuyeckue 3a0anus 0714 IKIAMEHOG U 3a4ema:
1. lanpl  KOOpOMHATHl  BEPIUMH  MUPAMHIBI AAAA,

A(L36), A (22), A(-LOD), A(46-3)

Haiitu:




Kon
HHIKATOpa

Nupuxarop
IOCTHIKEHHUS
KOMIIETEHIINU

O1eHOYHEIE cpe€acTBa

1) nmHy pebpa AlAz; 2) yroa Mexny pedpaMu Ak, " A1A4;
3) yron Mexay pedpom AA, U TPaHbIO AA2A3; 4)

TUTIOIIAAb TPaHH ARA ; 5) o0beM UpaMuAbL.

2. 2. B tpeyrombuuke ¢ BepmmHamu A(2,1), B(5,3), C(-6,5)
HaWTH JJTUHY BBICOTHI U3 BEPILHHBI A.

3. 3. HanmcaTp KaHOHHWYECKHE M MapaMETPUUYECKUE ypaBHEHHS
TPSIMOiA, Tipoxosmieit yepes Touku M(2,1,-1) u K(3,3,-1).

4. 4. CocraBUTh ypaBHEHHE IUIOCKOCTH, MPOXOIAIICH uepes
touku A(1,0,2), B(-1,2,0), C(3,3,2).

5. 5. Jloka3atb, 4TO NpsMBIE NapaUICIbHBL:

X+y—-z=0
Xx+2 y-1 z
3 2 1, X-y—-52-8=0
6. Briuncnute npeaensl:
. 1+4x-x* ) . arcsi
o lim LX)y Bearesinax
x> X 4+ 3X° + 2X x>0 COS X — COS” X
im Y2135
x—3 x_3
o y .. _ 4x—x?
7. Haiigure d_ i GyHKOMHA: a) Yy =e . 0
X
X =Cctg2t,
y = In(sin 2t).

8. HaiiT HeOnpeenEéHHBIH MHTETPA: a) J. sin 3x-cos 5xdx , 6)

j1—cosx ) j(2x+5)-exdx.

(x —sin x)?
V20
. xdx
9. BeI4MCIIUTh Onpe/ieieHHbI HHTeTpa I —_—
[ 2
2 Vx°+5
10. Haiitn IUIOIAAb ¢burypsl, OTpaHUYEHHON JTUHUAMU:

x=4, y*>=4x.

11. Hatitu w  mocrtpouth  oOJacTh  ONpeAeieHus  (QYHKIHUU

U=4,9-x*—-y? +(x—y)3l

12. Haiitu TIOJTHBIN nuddepeHman yHKIINN:
z=x>Iny—sin2xy.

13. HaiiTu uacTHble NPOM3BOJHBIE IEPBOTO MOPsAKA (QYHKIUH:
7 =5x"y® +In(x +4y).

14. HanimcaTp ypaBHEHHE KacaTeNFHOW IUIOCKOCTH W HOPMald K

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

15. Pemnre 3anaqy Komm: yCOS2 xdy = (y2 +1)dX, y(O) =0.
16. Haiinure oOmee pemenne auddepeHnranbHOro  ypaBHEHUS
y' +y' =e?*

17. lpu noctaBke ¢ 3aBoga Ha 6a3y 1000 pamuonpUEeMHHKOB, y 55
BBILUIM W3 CTPOsl jamnbl. HaliTH BepOATHOCTH TOTO, 4YTO B3SATHIH
Hay/la4y [IPUEMHUK OyJeT UCIIPaBHBIM.

18. [IpyHUMaeM BEpOSITHOCTH POXICHUS MajbuMKa W JICBOYKH
paBHbIMH. HaiiTi BeposiTHOCTB TOro, uTO cpeau 10 HOBOPOXKAECHHBIX 6
OKXYTCS MaTbYMKaAMHU.

19. JTan 3aK0H pacrpeacieHust JUCKPETHOMN CIyIaliHOW BEIMIMHBI:




Nupuxarop

KOH JOCTHIKXCHUA OI_[CHO‘IHBIC cpe€acTBa
HHAWKATOpa
KOMIICTCHIIUHN
X: 10 | 20 | 30 | 40 | 50
p: 101]702]03]02]0.2
BBIUHCIINTh €€ MAaTeMaTHYECKOE OXKHIAHHE, IUCICPCHIO U CpENHEe
KBaIpaTHYECKOE OTKJIOHECHHE.
OIIK-1.3 Pemraer Ilpumepnsie npaxmuyeckue 3a0anus
WH)KEHEPHBIC 3aganmue 1. Cucremarusupyiite 1 0000mHTE BCe KIFOUEBBIC TOHATHS U
3aJjauyl ¢ MOMOIBIO | IpUEMBl peIleHHs THUMOBBIX 3amad 1o TeMe «lIpousBomHas» u
maremaruueckoro | «l[IpumeHeHne npou3BoOIHOM NpH UCCIe0BaHUU (QyHKIMI». Pesynbrar
amnmapara odopmuTe B BUsie TaOIHIIBL
BEKTOPHOM 3agaua 2. [[ns perieHus 3aiauu cieaiiTe cXeMaTHUeCKU YepTex U
anreopsl, NoJTyyuTe (YHKIHOHAIBHYIO 3aBUCHMOCTh IO yKa3aHWIO K 3ajadye.
AQHAJIMTUYECKON Haiinute obmacth ompenencHus 3TOH (YHKIMU MO CMBICIY 3aadu.
T€OMETPUH U Brraucnure 3HaYeHUS 3TOH QYHKIMU TPH TPEX Pa3IUIHBIX 3HAUCHHUAX
MaremMaTtuueckoro | aprymenra. Vccnenyiite ¢QyHKOHMIO Ha HanOoJplliee M HaMMEHbIIEE
aHaIM3a 3HaueHHs1. OTBETHTE Ha BOIIPOC 3aadH.
«Ceuenne TOHHeN MMeeT (OpPMY IPSAMOYTONBHUKA, 3aBEPIICHHOTO
OIIK-1.4 Pemaer nonykpyrom. Ilepumerp ceuenus 18 m. Ilpu kakom paauyce nomykpyra
TEOPETUYECKUE mIoniaab CCUCHUA 6yz[eT HanOOJIbIICH?»
337241 B 0071aCTH OG6o3HaYbTe pajgMyc TOJNYKpyra depes I M BHIPasHTE IUIOMAMb O
TCILIOTCXHHUKH, ceuenns kak pynkmmio ot Vi S =S(r).
PHIPABITIKH, 3ananme 3. Ha xaxoii BeICOTe I' HaJ] IEHTPOM KpYTJIOTO CTOJIa pajnyca a
TEMmIOMaccooOMeHa,
CleyeT MOMECTUTh JIaMIly, YTOOBI OCBEIEHHOCTh Kpas cToyia Oblia
HCTIOB3YA HanOombmei? (CaMOCTOSITENBHO TPOAHATTN3UPOBATE - 3HAHUS, METO/IBI
?g;{ﬂ;lremanwme KaKoTro pasfesia MaTeMaTHKH MOTpeOyIoTCsA AN peIIeHUs JaHHOH

3a/1a4M).
Ilpumepnsle npuknaonsle 3a0a4u U 3a0aHus

AL;0;1) B(4;4;6)

3agaua 1. IIpoBeputh, JexaT JU TOUYKH , ,
C(Z; 2 3) u D(lO; 14; 17) B OJIHOM TUIOCKOCTH.

3agaua 2. [Ipu noctpoeHuu BUCSUEro MocTa yepe3 peuky «Tuxas» u
BEUSICHCHUH HAJCKHOCTH COOPYKCHHS, CTYACHTHl CTpOHOTpsma
CTOJIKHYJIHCH C PEIICHHEM CIICAYIOIICH 3a/1a4H:

Tpoc, noaBemeHHbIA 32 JBa KOHI@ Ha OJAMHAKOBOW BBICOTE, MMEET
dhopmy myru mapabossl. PaccTosiHrEe MEX Ty TOUKAaMH KPETUICHHUST paBHO
24 m. I'mybuna mporuba Tpoca Ha PacCTOSHUH 3 M OT TOYKH KPETUICHUS
paBHa 40 cm. OnpenenuTs TIyOuHY poruda Tpoca MocepenHe MEx Iy
KpETJICHUAMH.

N F=(L25
3angaua 3. Haiitu paboTy cruibt ( 1 ) AIEKTPOCTATUYECKOTO
MoJs, 1O TMEepPEeMEIIEHHI0 OJJIEKTPUYECKOro 3apsyjia M3  TOYKH
M, =(0; 4; 2) — hAZ::(4;7;4)_

. X—COSX

lim——

3ananue 4. [lokaxute, yto mpemen ***X+C0SX He MOXeT OBITH
BeIYMCIeH 1o mpaswiy Jlomurana. Haligure sToT mpenen npyrum
CIIOCOOOM.

3apanmne S. 3aBUCUMOCTh MYyTH OT BPEMEHM MNpH MNPSIMOIMHEHHOM

1
JBIKEHNH TOUKM 3aiaetcs ypasHernem S =—t° + 2t —3, e S-

nyTb B M, a t BpEmMd B C. Brruuciaure ee CKOpOCTb U YCKOpPCHHUC B

MomenT Bpemern t =4C.

f[x)ZS—x2

MpoBe/icHa KacarenbHas. HalTu T1uiomane TpeyrojbHHKA,
00pa30BaHHOTO KacaTelbHOW M OTPEe3KaMH, OTCEKAeMbIMHU €0 Ha OCSX
KOOp/IMHAT.

3agaya 7. B mapke arrpakimoHoB ropojga N OmuH W3 OTpE3KOB

3anaua 6. K rpaduxy Gynkmmnn B €ro Touke ¢ abcruccoi

x0=]




Nupuxarop
IOCTHIKEHHUS OueHoYHbIE CPEACTBA
KOMIIETEHIINU

Kon
HHIKATOpa

TPaeKTOpUH  JABW)KEHHWA Toe3Ja B  «AMEPHKAHCKHX TOpKax»
y _S(t) = 4sin(wt + @,)

MPECTABISIET COO0H CHHYCOHTY: 0

U  — U3BECTHBIC YUCIIA.

OmnpenenuTs yrojl HaKJIOHA K TOPU30HTY IOCETUTENS aTTpakuoHa /1. B

MOMEHT BPEMEHH {; €ro IBIKCHHUS 110 3TOMY OTPE3KY.

3aganmne 8. Ilogymaiite, ¢ TOMOINBIO CPEICTB KaKOTO pasiena

MaTEMaTHKH MOXHO PELINTh CICAYIONIYIO 3a/1ady.

«dns  yOopkm cHera Ha  yIMIAX TOPOAA  HCIIONB3YIOTCS

cHeroyOopodHsle MamuHBL. OHH paboTalOT B TEYEHHE CBETIOTO

BpPEMEHU CYTOK C 6 10 18 4acoB ¢ NMOCTOSIHHOW CKOPOCTBIO yOOpKH

cuera 400 (M3/‘l). M3menenue oobeMa CHera, BBIAAAIOIIET0 Ha YIIHIIBI

ropoja B Topojie B TECYCHHUE CYTOK, MOXKHO OIIMCaTh ypaBHEHHEM

, e 4, ¢,

ds 2

— =120 - 5¢ . S(I)

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

Bpems t (B wacax), 0£r£24. B yomenr BpeMeHI/Ir_O Ha yIUIax

ropoga mexut 1000 m° cHera. YCTaHOBHTE COOTBETCTBHE MEXIY

S(t
BpeMeHeM [ 1 00beMOoM CHera, JIeXkKAIIero Ha YIUIax ropoaa ) »
CocTaBbTe MaTEeMaTUYECKYIO MOJIENb STOU 3aJ]JauM U PEIIuTe e€.

0) Ilopsanox mnpoBegeHMs TNPOMEKYTOYHOM AaTTECTAMH, IOKA3aTeJM H KPHTEPHH
OlLICHUBAHMSA:

[TpoMexyTouHass aTTecTanys MO AUCHUIUIMHE «MaTreMaTuka» BKIOYAEeT TEOPETUYECKHE
BOIPOCHI, TO3BOJISIIOIINE OLIEHUTh YPOBEHb YCBOCHMSI O0YUYaAIOUIMMUCS 3HAHUN, U MPAKTUYECKUE
3aJ]aHMsl, BBISBIIAIONINE CTENEHb C(OOPMUPOBAHHOCTH YMEHUH U BlIaJIeHUil, TPOBOAUTCS B opme
2 sK3aMeHOB H B ¢popme 1 3auera.

DK3aMeH MO JaHHOM TUCHMIUIMHE MPOBOJUTCA B YCTHOH (opMe MO 3K3aMEHAIMOHHBIM
Ouieram, KaXabli U3 KOTOPBIX BKJIIOUAET | TeOpeTUUeCKUuid BOIIPOC U TP MPAKTUUECKUX 3a/1aHHUS.

IToxa3aTenn U KpUTEepPHUH OLCHNBAHUS 3a4eTa:

- JUId cAauM 3a4yera OOy4yaroUUiics TOKa3blBaeT CPOPMHUPOBAHHOCTH KOMIETEHIMH
OIIK-1; T.e. CTyOeHT JOJDKEH IOKas3aTh 3HAHUS Ha YPOBHE BOCHPOM3BEACHUS U OOBSICHEHUS
uH(pOpMallii, HHTEJUIEKTyaJIbHbIE HABBIKY PEIlIeHUs 3a/1aY;

- 3a4eT He CJIaH, €CIM pe3yabTaT OOY4YEeHUs HE JOCTUTHYT, OOydaloIIMiics HE MOXKET
MO0Ka3aTh 3HAHUS Ha YPOBHE BOCTIPOU3BEACHUS U 00bSICHEHUS NH(OPMALIUU, HE MOXKET MOKa3aTh
MHTEJJIEKTYaJIbHbIE HABBIKM PELIEHUS IPOCTBIX 3a/ad.

IToxa3aTeu U KPpUTEPUHU OLIECHHBAHUS IK3aMeHa:

— Ha OLEHKY «O0TJIMYHO» (5 6annoB) — oOyyaronuiics 1eMOHCTPUPYET BBHICOKUN YPOBEHB
c(OpMUPOBAHHOCTH KOMIIETEHIIMHM, BCECTOPOHHEE, CHUCTEMAaTHMYecKoe U TIyOOKoe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBIMOJHAET MPAKTHUECKUE 3aJaHMsl, CBOOOIHO ONEpUpYyeT
3HAHUSAMHU, YMEHUSIMHU, IPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CII0KHOCTH.

— Ha OILIGHKY «Xopowmo» (4 Oamna) — oOydaromuiics AEMOHCTPUPYET CpPeIHUN YpOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHI[MN: OCHOBHBIE 3HAHMS, YMEHHSI OCBOEHbBI, HO JIOMYCKAIOTCS
HE3HAYUTENIbHbIC OIIMOKU, HETOYHOCTH, 3aTPYJHECHUS IPU AaHATUTHYECKUX OTIEepalusiX, IepeHoce
3HaHUU U YMEHUH Ha HOBbIE, HECTAHJAPTHBIE CUTYAIUH.

— Ha OIEHKY «YyIOBJETBOPUTEIbHO» (3 Oamma)- oO0ydarouuiicss JEeMOHCTPHPYET
MOPOTOBBIM YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMH: B XO0Ji€ KOHTPOJIbHBIX MEpONPHUATUI
JIOMYCKAIOTCS OLIMOKM, TPOSIBISICTCS OTCYTCTBHE OTACIbHBIX 3HAHUM, yMEHUI, HaBBIKOB,
0o0y4aroluics HCIBITHIBAET 3HAYUTENbHBIC 3aTPYAHEHHs] IpPU ONEPUPOBAHUM 3HAHUSMHU U
YMEHHSIMH NIPU X NIEPEHOCE HA HOBBIE CUTYaLIUU.

— Ha OLICHKY «HeyA0BJIEeTBOPUTEIbHO» (2 6aruia)— 00yJyaromuiicsl IeMOHCTPUPYET 3HAHUS
He Oonee 20% TeEOpeTHUYECKOTO MaTepuana, JOMYCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOKET




MOKAa3aTh UHTEJUIEKTYabHbIC HABBIKM PEIICHUS MPOCTHIX 33a7a4 WM HE MOXKET IMOKa3aTh 3HAHUS
Ja)kKe Ha YPOBHE BOCIIPOU3BEACHUS U O0BSICHEHHS] UHPOPMAIIHH.

— Ha OLICHKY «HeY/JAOBJIETBOPUTENbHO» (1 Oamn) — oOyuaromuiicss He MOXKET MOKa3aTh
3HaHWSA Ha YPOBHE BOCIPOU3BEACHUS U OOBSICHEHHS HHGOpMalMu, HE MOXET I[10Ka3aTh
WHTEJUICKTYaJIbHbIE HABBIKU PEIICHUS IPOCTHIX 3a/1a4.



