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1 Lean ocBOeHMS TUCHUNIMHBI (MOTYJISA)

[{enbto OcBOEHUS TUCHUIUTMHBI «MaTemaThKay sBiseTcs: GOpMUPOBaHUE
KOMITIETEHIIMH, KOTOpasi BKJIFOYAeT B ceOsl:

* BOCIIUTAHUE JIOCTATOYHO BBICOKOI MaTeMaTH4YEeCKOU KYIbTYpbI;

* IPUBUTHUE HABBIKOB COBPEMEHHBIX BUJIOB MATEMaTHUYE€CKOT'O MBIIIICHHUS,

* IPUBUTHUE HABBIKOB HCIOJIB30BAHUS MAaTEMAaTHUYECKUX METOJOB U OCHOB
MaTEeMaTHYECKOr0 MOJICTUPOBAHUS B IPAKTUUYECKO J1eATEIbHOCTH.

Bocnuranue y cTy1€HTOB MaTeMaTUYECKOM KyJIbTYphl BKIIIOUAET B ce0sl SICHOE
MMOHMMAaHUE He0OXOJUMOCTH MaTEeMaTUYECKOI COCTaBIISIIONICH B 0011ei MOATOTOBKU
OaxanaBpa, BBIpaOOTKY MpEACTAaBICHUIN POJIM U MECT€ MaTEMaTHUKU B COBPEMEHHOM
UMBUJIIM3ALMU U B MUPOBOM KYJIbTYp€, YMEHHUE JIOTHUECKHU MBICIUTh, ONIEPUPOBATH C
abCcTpakTHBIMU 00BEKTaMU U ObITh KOPPEKTHBIM B YIIOTPEOICHUN MAaTeMaTHUECKUX MOHSATUI
Y CUMBOJIOB JIJISl BRIPQKEHHSI KOTMYECTBEHHBIX M KAU€CTBEHHBIX OTHOIICHUH.
Matemaruueckoe 06pa3oBaHre OaKalIaBpOB IOJDKHO OBITh MIMPOKUM, OOIIUM, TO €CTh
JOCTaTOYHO (PyHAaMEHTaIbHBIM.

HacTtosmas nporpamma no MaTeMaTuke OTpa)kaeT HOBbIE TPEOOBaHU,
MpeIbsBIsieMble K MATEMAaTHYECKOMY 00pa30BaHUIO COBPEMEHHBIX OakanaBpoB. Ee
XapaKTepu3yeT MpHUKJIaHas HAIPaBIEHHOCTb U OpUEHTAIMs Ha 00ydYeHHe CTYJICHTOB
MCIOJIb30BAHUI0 MaTEMaTHUYECKUX METOOB MPHU PEIICHUU MPUKIAIHBIX 3aa4.

OO0muii Kypc MaTeMaTHKH SBJIsieTcs (PyHIaMEHTOM MaTeMaTH4ecKoro 0opa3oBaHus
OakayiaBpa.

3ajaun n3yyeHus: TUCHUTIITUHBI:

- pa3BUTHE JIOTHYECKOTO U AITOPUTMUYECKOTO MBIILJICHUS;

- OBJIaJICHUE OCHOBHBIMU METOJaMH MCCJICIOBAHUS M PEIICHUSI MAaTEMaTUYECKUX
3ajay;

- OBJIaJICHUE OCHOBHBIMU YHCJIICHHBIMH METOJJaMH MAaTEMAaTUKHU U UX MPOCTEUIIIMMHU
peanuzanusimu Ha OBM;

- BBIPAOOTKY YMEHHUS CAMOCTOSITEIFHO PACIIUPITh MaTEMAaTHUECKUE 3HAHUSA U
MPOBOJIUTHh MATEMATUUECKUI aHAIN3 IPUKJIAIHBIX (MHKEHEPHBIX ) 3a/1a4.

2 MecTo qucHuIInHbl (MOAYJisi) B CTPYKType 00pa3oBaTeIbHOM NPOrpaMMbl

Hucnurnnuna MaTemaTiuka BXOJUT B 00s3aTEIBHYIO YaCTh Y4€OHOTO TIaHa
o0pa30BaTeNbHON MPOrpaMMBl.

Jlns u3ydeHust TUCHUIUIMHBI HEOOXO0AUMBI 3HaHUS (YMEHUS, BIAJACHHUS),
c(OpMUPOBAHHBIE B pE3yJIbTaTe U3YUEHUS AUCIUILINH/ MPAKTUK:

OcBoeHre JaHHOM TUCIMILIMHBI IPEAIOIaraeT, 4YTo B pe3ynbTaTe N3y4EeHHs
LIKOJIBHOTO Kypca MaTeMaTUKH 00yJaroImuiics nMeeT cOpMUPOBAHHOE MIPEICTABICHUE O
MaTeMaTHKe KaKk YHUBEPCAJIbHOM SI3bIKE HayKH, 00 HJIeIX U METO/IaX MaTeMaTUKH, BIa/IeeT
MaTeMaTHYeCKUMHU 3HAHUSIMU U YMEHUSIMH, COOTBETCTBYIOIMMU DesiepaibHOMY
KOMITOHEHTY r'OCYJapCTBEHHOTO CTaHapTa 001Iero o0pa3oBaHusl, UMEET pa3BUTOE
JIOTUYECKOE MBIIUIEHHE, TPOCTPAHCTBEHHOE BOOOpakeHue, 00J1a1aeT BBICOKUM YPOBHEM
ITOPUTMHUYECKON KYJIBTYpPHI.

3HaHUS U YMEHUS, YCBOEHHBIE B MIPOLIECCE U3YUEHUSI MaTEMAaTUKH HEOOXOAUMBI JIJIs
OCBOCHHUS APYTUX JUCUUILUINH €CTECTBEHHOHAYYHOTO U MPO(PECCHOHATBHOTO 1IUKJIIOB.

3HaHus (YMEHUs, BIaI€HNUs), TOIYUEHHbIE IPU U3yUYEHUU JAHHON AUCLUIIIMHBI
OyayT HeOOXOAUMBI [T U3YUEHHSI TUCIUIUTMH/TIPAKTUK:

®dusuka

ConpoTuBieHNE MaTEPUATIOB

HNuxenepHoe o0ecrieyeHre CTPOUTENBCTBA (T€0Ae3Hsl, T€0JIOTH)

WHxeHepHbIe CHCTEMBI U 000pYAOBaHHE 3IaHHHA



OCHOBBI apXUTEKTYPBl U CTPOUTENIBHBIX KOHCTPYKIIMH
CrpoutenpHas pusnxa

CrpourenbHble MaTepUaIbl

[TonroroBka k cgade u cada rocyJapCTBEHHOTO dK3aMeHa
Teopetnueckas MexaHUKa

3 Komnerennun ody4yarouierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCUUIIMHBI (MOAYJIs) U IVIAHUPYeEMbIe Pe3yJibTaThl 00y4eHUs

B pe3ynbraTe 0cBOCHMS TUCHUIUIMHEI (MOaynst) «MareMmaTuka» o0yJarouuiics
JOJKEeH 00J1a1aTh CIeIyIOIMMH KOMITETCHIUSIMHU:

Kon nnaukaropa

Nupukatop JOCTHKEHUS KOMITETEHIIUN

OIIK-1 CnocobeH pemiath 3aa4u mpohecCuOHANbHOM NeSTEIbHOCTH Ha OCHOBE
WCIOJIb30BAaHUS TEOPETUUYECKHUX U MPAKTUYECKUX OCHOB €CTECTBEHHBIX M TEXHHUECKUX HAYK,
a TaKke MaTEMaTHYeCKOro anmnapara

OIIK-1.1

Omnpeznenser XapaKTEPUCTHKH (PU3MUECKOTO U XUMHUYECKOTO TIpoIiecca
(sIBIIEHMST), XapaKTEPHOTO ISl 0OBEKTOB MPO(HECCHOHATEHON
JIeSITEIbHOCTH, Ha OCHOBE TEOPETUUECKUX U IKCIIEPUMEHTAIIbHBIX
HCCIIEOBAHUI

OIIK-1.2

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

OIIK-1.3

Pemaer nHkeHepHbIE 3a/1a4 C IOMOIIBIO MATEMAaTUYECKOT0 anmnapara
BEKTOPHOM aredpbl, aHAIUTUYECKON Fr€OMETPUH U MaTEMaTHYECKOT 0
aHaJIn3a




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABISIET 9 3aueTHBIX eAuHUI] 324 aKkaj. yacoB, B TOM

HHUCJIIC:

— KOHTaKkTHas pabora — 181 akaj. yacos:
—aynutopHas — 172 akaj. 4yacos;

— BHeayAuTOpHas — 9 akaj. 4yacos;

— camocTosTenpHas pabora — 71,6 akaj. 4acos;
— B (popme npakTuieckoil moarotoBku — 0 akai. yac;
— MOATOTOBKA K 3k3aMmeny — 71,4 akaj. yac

d)opMa aTTCCTalluH - DK3aMCH, 3a4CT

AynutopHast % o
o KOHTakTHas paboTa E z dopma TeKyIero
¢
Pasnen/ Tema 5 (B akaj. yacax) g5 Bug 3 KOHTPOJISt Kox
g 3 © | camocrosTeNnbHON |  yCIIEBAEMOCTH U
JTACIUTUTAHBI ] g = . | xommeTeHIUH
3 g g paboThI TIPOMEKYTOYHOM
Tek. na6. MpaKT. e aTTecTaluu
3aH. 3aH. | O &
1. BBenenue B MaTeMaTHYECKHU I
aHau3
- KOHCYJIbTalluH 10
emennto 13 Nel
1.1 Mpenen n - BBIIIOJTHEHHE b - nposeﬁca ’ OIK-1.1,
HETPEPHIBHOCTh KIUU 1 8 6 OIlK-1.2
Pep Py AKP Nel , U131 | pemennss AKP  Nel ’
OJTHOM TIepeMeHHOM OIIK-1.3
(vactp — npezersl,
HeTpep.)
HWroro no pazaeny 8 6
2. Nuddepenmanpaoe
ucuuciieHne GyHKIUU OJTHOU
NepeMEeHHON
2.1 Onmnpenenenue caMOCTOsITeNTbHas
MPOU3BOTHOM (HYHKIINH B paborta ¢ - KOTICYJILTALIH 10
P . pemrenuto M]3 No2,
touke. Juddepennuarn, ero JUTEPATypOi — - IPoBEDKa
T€OMETPUUECKUI CMBICIL. KOHCIIEKT ememfﬂ AI?P Ne2 OIIK-1.1,
T'eomerpuueckuit u 8 2 6,2 «3agaum, p N OIIK-1.2,
N (vactp —
MEXaHUYECKUI CMBICII MPUBOASAIINE K OIIK-1.3
N MIPOU3BOHBIE),
npousBogHoil. [IpaBuna MTOHATHIO
nddepeHnnpoBaHus 1 HPOU3BOJHOI» - Mposepia
A ’ KOHCIIEKTa
TabJIHIIa TPOU3BOIHBIX - BBITIOJIHEHHE
1 WJ13 Ne 2
KOHCYJIbTAIIUH 110
emexuro M3 Ne2
2.2 TucddepennupoBanme sinonuenne AKP | P A ’
- IpOBEpKa
HESBHO M NTapaMeTPUUECKU Ne2 OIIK-1.1,
. peutenus AKP  Ne2
3aJJaHHBIX ()YHKIHH. 6 4 «Inddepenunans OIlK-1.2,
(vactp —
Jlorapudmuueckoe HOE UCUYHCIICHUE OIIK-1.3
i depeHpoBaHne OOIT» fOCTpOCHHE
rpadukos
(yHKIHMI)
Hroro no paszaeny 14 6 6,2

3. JIuneiinas anre6pa




- IIOATOTOBKA K

MPAKTHIECKOMY [IpoBepka
3.1 OmnbeteHTeIn 1 3aHATHIO, WH/IMBUAYAILHBIX OIIK-1.1,
) pex 8 2 8 - BBITIOJIHEHHE 3aJ[aHHH, OIIK-1.2,
MaTpHULBI
WHJUBUAYaIbHBIX | KOHCYJIBTAIMU IO OIIK-1.3
JIOMAIITHUX pemenunto /13 3
3aJjaHui
- IOATOTOBKA K
MPaKTUYECKOMY [TpoBepka
. IK-1.1,
3.2 CuCTEeMBI TUHEHHBIX 3aHATHIO, HHHHBHHW{LHHX 0
o 6 4 - BBIIIOJIHCHHUE 3aJIaHUH, OIIK-1.2,
anreOpanvecKux ypaBHEHHUI
WHJMBUAYaIbHBIX | KOHCYJIBTAIMH IO OIIK-1.3
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: TPAKTHICCKOMY | _ KOHCYJIbTALIUH T10
JINHENHBIE U HEJIMHEIHbIE SaHATHIO, pewenuto 13 Ned OIK-1.1,
OTepaluy Hajl BEKTOPAMHU | 4 4 * BEITIOJTHCHHE - IPOBEpKa o OIIK-1.2,
N ITK-1.
HUX CBOMCTBA. HHAMBHAYATBHBIX pemenns AKP  Ne4 0 3
JIOMaIIHUX
3aganuii UJ13 4
- BBITIOJIHEHHE
AKP Ned -
4.2 Ananurnyeckas <<BCKTONCI'-IaH eﬁ:ﬁﬁﬁgﬁg?ﬁi OIIK-1.1,
TEOMETPHSI Ha MJIOCKOCTH U 6 4 14,2 p P - OIIK-1.2,
B IIPOCTPAHCTBE anrebpa u - 1poBepia OIIK-1.3
aHanutudeckast | pemenns AKP  Ne4 '
TEOMETPHSL»
HWroro no pazaeny 10 8 14,2
5. HTerpansHoe HCUUCIICHUE
(hYHKIMHU OJHOM NIEpEeMEHHON
5.1 TlepBooOpazHas BbinosHeHne AKP - KOHCYJIBT. 110
¢yskuus. HeorpeneneHHsbli Ne5 peur. U3 Ne5, OMK-1.1
HHTETpal U €T0 OCHOBHBIE «HeomnpeneneHHsl - IpOBEpKa -
N 2 4 . OIIK-1.2,
cBoiicta. Tabmuma nu pemernss AKP Ne5 OITK-1.3
HEOTpeeNICHHBIX OIIpE/ICIICHHBIN (gacth — Hemocp. '
HHTETPAJIOB. HHTETPa) HHTETD.)
- BBITIOJTHEHUE - KOHCYJIBT. TI0
AKP Ne6 pemr. UJI3 Ne5, OITK-1.1,
5.2 OcHOBHBIE METO]IbI «HeonpeneneHusl - IPOBEPKaA
6 6 . OIIK-1.2,
MHTEIPUPOBaHUSL Hu pemenus AKP Ne6 OITK-1.3
onpeeneHHBIN (4acTpb - METOBI '
UHTErpan UHTETPUPOBAHMS)
5.3 OmnpeneneHHbIN
pTerpan. 3azaun - BBITIOJIHEHHE
) i AKP Ne6 - KOHCYJIbTalluHU 10
MPUBOJSAUINE K TOHATHIO OIIK-1.1,
«Heonpenenenns! | pemenuto UJI3 Ne5,
ONpEeEeICHHOTO UHTErpaJa. 4 4 . OIIK-1.2,
1781 - IpoBEpKa
®opmyna HeroToHa- . OIIK-1.3
o . OIpeIe/IEHHbINA peuenus AKP Ne6
Jletibnuna. CBolcTBa.
HHTETpalL »
Mertonb1 HHTETPUPOBAHUS
Hroro no pazaeny 12 14
6. Juddepennuansuoe
HucyucieHue QyHKIuu
HECKOJIbKHUX MEPEMEHHBIX
6.1 OmnpeneneHue OCHOBHBIX - OIIK-1.1,
N IpOBEpKa
nousatuil. [lpenen n 2 2 15 | camocrosTenpHOE OIIK-1.2,
KOHCIIEKTa
HEIIPEPBIBHOCTh HU3y4YECHHE OIIK-1.3




®HII. OcHOBHBIE CBOMCTBA
(hyHKUUH, HEPEPBIBHBIX B
3aMKHYTO# 001aCcTH.

JIUTEPaTypHL:
HalMcaHue
KOHCIIEKTa
«CaoticTBa

(hyHKUUH,
HeNpEpPbIBHBIX B
3aMKHYTOM

6.2 YacTHble IPOU3BOAHBIE
U [IPOU3BOJHAS 110
HamnpasieHuto. KacarenpHas

KOHCYJIBTUPOBAaHUEC

OIlK-1.1,
TUIOCKOCTh X HOPMAaJIb K Bemonaeane AKP | mo pemennro U3
4 4 5 OIIK-1.2,
MTOBEPXHOCTH. No7 «DHII» Neé6, OIK-1.3
T'eomerpuueckuit cMbICT - IpOBEpKa '
mupdepennuana. [Ipuznax pemenust AKP Ne7
T hepeHIpPyeMOCTH.
6.3 Ilpon3BoaHAas CIIOKHOM )
Kuuy. YacTHele
ymxn KOHCYJIETHPOBaHUE
TIPOU3BOJTHBIC U OIIK-1.1,
BeinosiHenne AKP | mo pemenunto /13
TudQepeHInabl BRICIIHX 4 4 6,2 OIlK-1.2,
Neo7 «DHII» Neb,
HOPSIIKOB. OIIK-1.3
Juddepenuuponanue - Mposepka
. pemerns 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 - KOHCYJIbTALIUH 110
) vp N3 N7 pemennto U3 Ne7,
€ro OCHOBHBIE CBOWCTBA.
N «Kpatnbie - mpoepka UJI3
Caenenue 1BOMHOTO
HHTETPaIbD», Ne7,
HHTerpaja K HOBTOPHOMY ; DOBEDKA OIlK-1.1,
uHTerpany. Teopema o 2 4 POBEp OIlK-1.2,
CaMOCTOSITEIIbHOE KOHCIIEKTa
CcpenHeM 3HaUYCeHUH. 3aMeHa . OIIK-1.3
U3y4YECHHE «CBolicTBa
MepEeMEHHBIX, TIEPEX0/1 B . .
N JIUTEPATypPHI: JIBOHBIX U
JIBOITHOM MHTETpalie K N
KOHCIIEKT TPOHHBIX
MOJISIPHBIM KOOPAMHATAM. .
«CpoiicTBa MHTETPAIOBY»
JIBOMHBIX U
TPOMHBIX
HUHTETPAJIOBY
Hroro no pazzaery 2 4
8. OOBIKHOBEHHBIC
T depeHaIbHble YPaBHEHNS
8.1 OOBIKHOBEHHbBIE
g dhepeHnuaIbHbIe
ABHEHHS TIEPBOTO -
i?) SITKA. Feo1\r4)eT NYECKHI BemoHenne AKP KOHCYJIbTHPOBaHHUE
CMEICJ?I ﬁ@@e er HaJIbHOTO Ne8 «J1V. Teopus o }CIHICHI/II)}O nas OIK-1.1,
aBHeﬁI/I}I nepBofo 4 6 7 BEPOSTHOCTEH. p No8 OIIK-1.2,
yp p Maremarnueckas - OIIK-1.3
nopsaka. MeTonsl pemeHus - IpOBepKa
CTaTUCTHKA
muddepeHInaTbHBIX peueHus AKP Ne8
YpaBHEHHUH TIEPBOTO
ropsiaKa.
- COCTaBJICHHE -
8.2 1Y BBICHIUX HOPSIJIKOB, OIIK-1.1,
KoHcriekTa «J1Y | KoHcynbTHpOBaHUE
CBOJISIIIIMECS K IEPBOMY 2 2 OIlK-1.2,
BBICIIIAX o peutenuto 1/13
MOPSZIKY OIlK-1.3
TIOPSIIKOB, No§,




CBOJAIINUECA K

TIEPBOMY», - IpoBepKa
- BBINIOJTHEHNE KOHCIIEKTa
AKP Ne8
8.3 Jluneiinsie
muddepeHInaIbHbIC
ypaBHEHHMS N-TO TOPSIKA.
Jluneitnoe ogHOpOIHOE
aBHEHHE.
g HIaMEeHTaJIbHAsl CUCTEMA  BHITIOTHCHIE i
Y N AKP Ne8 «/1Y. KOHCYJTBTUPOBAaHHE
pemenuii. HeogaopoaHnoe OIIK-1.1,
. 4 Teopus o pemenuto NJ13 OIK-1.2
emeHm; MﬂeTo H;a — MaremaTtuueckas - IpOBEpKa '
p ) /L Bapuan CTaTUCTHKa KOHCIIEKTa
MIPOHU3BOJIBLHBIX
MTOCTOSTHHBIX.
JIuneiiHOe ypaBHEHUE C
MOCTOSIHHBIMH
K03 hUIIeHTaMU
HWroro no pazaeny 12 7
9. DNeMEeHTHI TeOpHUn
BEPOATHOCTEN U MaTeMaTU4ECKON
CTaTUCTHUKU
KOHCYJIbTHPOBAHNE
o permenunto U3
Ne9,
- BBIIIOJTHCHHUEC - IIPOBEpPKa
POBEP OIIK-1.1,
9.1 DnemeHTHI 2 AKP Ne9 pemennst AKP Ne9 OIK-1.2
KOMOUHATOPHKH «Teopus - )
p pui OIlK-1.3
BEPOSITHOCTEH.» | KOHCYJIBTHpOBaHKE
o pemennto U3
Ne9,
- IpoBepKa
pemennss AKP Ne9
9.2 Anrebpa coObITHIA. )
Kiaccuaeckoe
i - BBIIIOJTHEHUE KOHCYJIbTUPOBaHHUE
TEOMETPUIECKOE H OIIK-1.1,
AKP Ne9 o pemenuto MJ13
CTAaTUCTUYECKOE 2 OIIK-1.2,
«Teopus Ne9,
OTIpeIeNICHHS] BEPOSITHOCTH. R S boBenka OIIK-1.3
Akcromaruka Teopun ’ emerms AKP No9
BEPOSTHOCTEH. p -
9.3 TeopeMsl ClIOKEHHS U i
HOXKEHHS. Y CIIOBHAS
YMHO v - BBIIIOJTHCHUEC KOHCYJIbTUPOBAHUEC
BEPOATHOCTb. Dopmyna OIIK-1.1,
N AKP Ne9 o pemenuto NJ13
MOJIHOM BEPOSATHOCTH U 4 «Teopus NeO OIlK-1.2,
opMmyia baiieca. Cxema Ny " OIIK-1.3
bopmy, BEPOSTHOCTEIN - IpOBepKa
Bepnymnu, npubnmxeHus ermems AKP Ne9
Jlamutaca u [lyaccona. p -
9.4 JTuckpeTHbie 1
HeTIpephIBHBIE CIydJaifHbIe -
BENMYUHBL P u yHKIuS - BBITIOJTHEHUE KOHCYJIbTHPOBAHUE OIK-1.1
pacrpeaeneHus u 2 10 AKP Ne9 o pewenuto U3 OHK-l.Z‘
TUIOTHOCTb. «Teopus Ne9, OIIK- 1' 3‘
MaremaTtrueckoe 0KHIaHIE BEpOSITHOCTEH. » - MPOBEpKa '
U AHUCTIEpCHs, HadaJIbHBIE 1 pemennst AKP Ne9
[EHTPaIbHBIE MOMEHTHI.
9.5 UzBecTHbIe -

- BeinonnHenne KP OIIK-1.1,
pacIpesieNieHus ¥ uX 1 NoO «Teopus KOHCYJIbTHPOBAHNE OIK-1.2
YHCIIOBBIE XapaKTEPUCTUKH. Be _OﬂTHOCTeﬁ , | 1o pemeniio na3 OHK-l. 3’
Hopmansnoe P ’ Ne9, '




- IpOBEpKa

pactpeAeacHue. pemenus AKP Ne9
9.6 MHOTOMEpPHEIE -
CITyJaifHbIe BETMYHHBL. - BBINIOJTHEHNE KOHCYJIbTHPOBAHNE OTK-1.1
DyHKIMU pacrpeneIeHus, 1 4 AKP Ne9 o pemenunto U3 OHK-1.21
cBoiicTBa. UnciioBbie «Teopus Ne9, o
. OIIK-1.3
XapaKTePUCTHKH. DICMEHTBI BEPOSITHOCTEI - IpoBepKa
TEOPHH KOPPEIALNU pemenus AKP Ne9
9.7 OCHOBHEIEC TIOHSTHS, i
e oo S| sossuspomme | o112
pKa. 2 2 no pemenuto UJ13 OIIK-1.3,
OLICHKH TTapaMeTpOB MaremaTtHdeckas NolO. Nell. Nel2 OTIK-1.1
pacupeneneHus. Touednpie CTaTHUCTHKA» o Njo 1 3’ - '
Y UHTEPBAJILHBIE OL[CHKH. -
9.8 Kpurnyeckas o6nacTsp,
YPOBEHb 3HAYUMOCTH, -
- BBINIOJTHEHNE
MOIIHOCTb KPUTEPHUS. W3 « KOHCYJIbTUPOBaHHE OIlK-1.1,
Kpurepuii cornacus 2 3 no pemenuto UJ13 OIIK-1.2,
MaremaTtuyeckas
TTupcona aj1st THIIOTE3HI O Nel0, Nell1, Nel2, OIIK-1.3
CTaTUCTHKa
HOPMaJEHOM Nel3
pacnpeneneHun
OIIK-1.1,
9.9 3auer OIIK-1.2,
OIIK-1.3
Hroro no paszpeny 8 20 10
HWroro 3a cemectp 18 36 17 3au€r
HWroro no aucumruinHe 86 86 71,6 9K3aMeH, 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Peanuzanus KOMIIETEHTHOCTHOTO MOJIX0/A MPEyCMaTPUBAET UCTIOIb30BAHNUE B
y4eOHOM IpoIecce aKTUBHBIX U MHTEPAKTUBHBIX (JOPM MPOBEACHHUS 3aHATHIA B COUYETAHUU C
BHEAYJAUTOPHOU pabOTOM ¢ 1eTbI0 (OPMHUPOBAHUS U PA3BUTHS MPO(PECCHOHATHLHBIX HABBIKOB
obyuatomtuxcs. CornacHo 1. 34 Tlopsiaka OpraHU3aluy U OCYIIECTBICHUS ICATEIHHOCTH TI0
o0pa3zoBaTenbHBIM IporpaMMamM OakaiaBpuara BeIcIIero 00pa3oBaHus (yTB. IPUKAa30M
MOwuH P® ot 05.04.2017 r. Ne 301), mpu npoBeieHNH y4eOHBIX 3aHATHI 00ECTIEYMBACTCS
pa3BuTHE y 00yUYaIOMIMXCsl HABBIKOB KOMAaHIHOW PaOOThI, MEXINYHOCTHON KOMMYHUKAIUH,
MPUHATHUS PEIICHUM, TUJEPCKUX KAaYeCTB, B TOM YHUCIIE C YUETOM PErHOHAIBHBIX
oco0eHHOCTeH MpohecCHOHATLHON AEATEIbHOCTH BHIITYCKHUKOB U MMOTpEOHOCTEH
paboToaTene.

Bribupas Ty uim uHyI0 TEXHOJIOTHIO paboThI ¢ 00y4JaroIUMHUCs, HEOOX0AUMO UMETh
B BUJLY, YTO HanOoJbIero 3¢dexra ot ee mpruMEeHEHHUSI MOKHO JOCTHYb, €CTH YUUTHIBATh
e 00-pa3oBaHus, Ha PeaTM3alnio KOTOPHIX JOJDKHA OBITH HAallpaBlieHa n30upaemast
TEXHOJIOT s, CO-AepKaHKe, KOTOPOE MPEACTOUT NepeiaTh 00yJaroIIMMCs ¢ €€ TOMOLIBIO, a
TaK)Ke YCIIOBHS, B KOTOPBIX OHa OY/IE€T MCIOIb30BaThCS.

B namreii pabote MbI HCTIONB3YeM CIIEYIOLIEE.

1. TpaguunonHble 0Opa3oBaTenbHble TeXHOMOrHU. OpraHu3amys 00pa3oBaTeIbHOIO
npo-1ecca, NpeArnoaraeT IpsMyI0 TPAHCISLUIO 3HAHUH OT TPETo1aBaTeis K CTyICHTY
(TpenMyIIeCTBEHHO Ha OCHOBE OOBSCHUTEILHO-HJUTIOCTPATUBHBIX METOJIOB O0YYEHUS).
VYueOHas qesTeNnb-HOCTh CTYICHTa HOCUT B TAKUX YCIIOBHAX, KaK IPaBHJIO, PETIPOAYKTHBHBIN
XapakTep.

®opMmbl y4eOHBIX 3aHATHI:

- nH(GOpPMAaLMOHHAs JIEKLIUS — [TOCIIeI0BaTeIbHOE U3JI0KEHHE MaTepHraa B
JTUCLUIUIMHAPHOM JIOTHKE, OCYLIECTBIsIEMOE NMPEUMYIIIECTBEHHO BepOaTbHBIMU CPEJICTBAMH.

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

2. TexHonoruu NpoekTHOro ooydenusi. OOpazoBaTeIbHBIN MPOLIECC TOCTPOEH B
COOTBETCTBHUH C AJITOPUTMOM MOITAITHOT'O peIIeHUs TPOOIEMHON 3a1a4K UM BBITOTHEHUS
yueOHoro 3ananus. [IpoekT npenmnonaraeT COBMECTHYIO yueOHO-TI03HABATENbHYIO
JeSITeIbHOCTD IPYIIIIBI CTYACHTOB, HAIIPABJICHHYIO Ha BEIPAOOTKY KOHIICTILIMY, YCTAHOBIICHHE
1esel u 3a1ad, GopMyJIHPOBKY OXKHJIAEMbIX PE3YJIbTATOB, ONPE/IEIeHNE IPUHIIUIIOB U
METOJAMK peIlIeHUs TOCTAaBICHHBIX 33/1a4, IUTAHUPOBaHHUE X0a PaboThl, MOUCK JOCTYIHBIX U
ONTUMAJIBHBIX PECYPCOB, MOITAMHYIO pealIn3allUIo TJIaHa padoThl, MPE3EHTAILUI0
pe3yabTaToB paboThl, UX OCMbICIeHHEe U pedaekcuto. [IpumensieTcs B OCHOBHOM Jis
nepexoja KOMIETEHIMH Ha YPOBEHb BIIa/ICHUSI.

OCHOBHBIE THIIbI IPUMEHSEMBIX HAMU B 00pa30BaTeIbHON ESTETbHOCTH TPOEKTOB:

HccnenoBaTenbCKuil MPOEKT — CTPYKTYpa NpUOIMKeHa K GopMaTy HayqyHOTO
HCCIIeIOBaHMs (J0Ka3aTeIbCTBO aKTyaJIbHOCTH TEMBI, ONPEeNICHHE HAyYHO!H MPOOIeMBl,
npeaMera 1 00beKTa UCCIIeJOBaHus, LIl U 3a/1a4, METO/10B, UICTOYHUKOB, BBIIBI)KEHUE
TUIIOTE3bl, 00001IEHNE PE3yIbTaTOB, BBIBO/IbI, 0003HaUE€HHE HOBBIX MTpobiem). Pesyiasratom
ABIIsIETCA yuyeOHas KapTa Mo MOIYIIIO Hallel 00pa3oBaTeIbHON MPOTrPaMMBI.

TBoOpuecKkuil MPoeKT, MPEANONATAIONINHI B OTIMYUE OT MPEIbIIyIIero, KOHSUHBIN
IPOAYKT B CIEIYIOIIUX BapHaHTaX — ra3zeTa K HCTOPUUYECKH 3HAUNMOMY
«MaTeMaTH4eCKOMY» COOBITHIO (TIpa3aHUK yucna «[1u» u T.11.); «MaTemaTudeckasn»
OTKpPBITKa (CBOET0 poja yueOHas KapTa, TOIbKO HeOpMaIbHO, KpaCOYHO 0(popMIICHHAS;
BUICOPOJIHK «S1 Haydy Bac pemars ...» H T.II.

NudopmannoHHBIN POEKT — y4eOHO-TIO3HABATENbHAS JICSITEIBHOCT C SIPKO
BBIPaKEHHOW 3BPHCTUYECKON HANPABIEHHOCTHIO (TTIOUCK, OTOOP M CHCTEMaTH3AINs
HHPOPMAIMU 0 KAaKOM-TO 00BEKTE, 03HAKOMIICHHE YYACTHUKOB IPOEKTA C 3TON
nHpopManuei, ee aHau3 U 0000IICHUE W, HAKOHEII, TPE3CHTAIHS TI0 TPAKTUYECKOMY
MIPUIIOKEHUIO).



4. ndpopmManlnoHHO-KOMMYHHKALIMOHHBIE 00pa30BaTEeIbHBIE TEXHOIOTHH.
Opranuzanust 00pa3oBaTeIbHOTO MPOLIECCa C MPUMEHEHHEM CIICIHAaTH3UPOBAHHBIX
MPOTPaAaMMHBIX CPeJl U TEXHHUECKUX CPEACTB padoThl ¢ MHPOpManueil (MHPOPMALMOHHYIO
cpeny yauepcutera MOOJIYC MOODLE).

6 YueOHO-MeTOoAHUYeCKOe o0ecneyeHne caMoCTOATEIbHOI padoThl 00y4aloIuXCs

[IpencraBneno B npuiioxeHuu 1.

7 OueHO4YHbIE CPEICTBA ISl IPOBEeHUs POMEKYTOYHOM aTTecTAllun
[IpencraBieHsl B IPUIOKEHUU 2.

8 YueOHO-MeTOAMUEeCKOEe M HH(POPMALIMOHHOE 00ecTieYeHHe TUCHMILTNHBI

a) OcHoBHas JUTEpaTypa:

1. Hlunayes, B. C. Briciiasg matemaruka : yueoHuk / B. C. llunayeB. — Mocksa :
HNH®PA-M, 2024. — 479 ¢. — (Beicuiee obpazosanue). — DOI 10.12737/5394. - ISBN 978
-5-16-010072-2. - Texkcer : anexkTponnsid. - URL:
https://znanium.com/catalog/product/2085943 (nmata oopamenus: 21.03.2025). — Pexxum
JOCTYIIA: 110 TOJAIHKCKE.

2. Maremaruka : yuebHnoe nocooue / 0. M. /lanunos, JI. H. XXypOenko, I'. A.
Hukonosa [u ap.] ; mox pen. JI. H. XKyp6Genko, I'. A. Hukonooii. — Mocksa : UTHOPA-M,
2022. — 496 c¢. — (Briciee oopazoBanue: 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) JlomoJiHUTE IbHAA JIUTEpaTypa:

1. MaTtemartuka B npuMmepax M 3aaa4ax : yued. nocobue / O.M. Jlertspesa, JI.H.
XKypb6enko, I'.A. Hukonona, H.B. Hukxonosa, C.H. Hypuesa. — Mocksa : UH®PA-M, 2019.
— 372 c. — (Beicmee oopazosanue: bakamaBpuar). - ISBN 978-5-16-011256-5. - TekcrT :
anektpouHbii. - URL: https://znanium.com/catalog/product/989802 (mata oOpareHus:
02.04.2024). — Pexxum 1oCcTyMa: MO TOATHUCKE.

2. ®uxtenronsbll, . M. OCHOBBI MAaTEMAaTHYECKOTO aHAIN3a : YUEOHUK : B 2 4acTsIX /
I'. M. ®uxtenromnsi. — 11-e uzn., crep. — Canxr-IletepOypr : Jlans, [0. 1.]. — Yacts 1 —
2019. — 444 c. — ISBN 978-5-8114-0190-1. — TekcT : 31eKTpOHHBIH // JIaHb : 3JIEKTPOHHO
-oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/112051 (mata oOpareHus:
02.04.2024). — Pesxum ocTyma: i aBTOPU3. MOIb30BATEIEH.

3. ®uxtenronsll, I'. M. OCHOBBI MaTeMaTHYECKOTO aHAJIN3a : YUeOHUK : B 2 9acTsIX /
I'. M. ®uxtenronbi. — 10-e u3n., crep. — Cankr-IlerepOypr : Jlans, [0. r.]. — Yacts 2 —
2019. — 464 c. — ISBN 978-5-8114-0191-8. — TekcT : 31eKTpoHHbII // JIaHb : 3JIEKTPOHHO
-oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/115730 (mata oOpareHus:
02.04.2024). — Pexum 10CTyma: A1 aBTOPH3. MOJIB30BATENCH.

4. lunaues, B. C. 3agaunnk 1o BeICcIIel MaTeMaTuke : yueoHoe mocooue / B. C.
HIunaves. — 10-e u3x., ctep. — Mocksa : UTHOPA-M, 2024. — 304 ¢. — (Bsicmee
obpaszoanue). - ISBN 978-5-16-010071-5. - Tekcr : anekrponnbiid. - URL:
https://znanium.com/catalog/product/2124772 (mata oopamierus: 02.04.2024). — Pesxxum
JOCTYTMA: 10 MOIUCKE.

B) MeTtoanueckue yKazaHusi:

1. AbpamoBa, .M. DneMeHThI BEKTOPHOU aJireOpbl U aHATMTHYECKOM T€OMETPHH:
Metoauueckue ykasanus Juisl cTyieHToB | kypca Bcex cnenuanbHocteid. — MI'TY, 2008. —
16 c.

2. Akmanoga, 3.C. Heonpenenennslii unterpain: Tetpaas-koHcnekt — MI'TY, 2008. —
23 c.

3. Baxpymesa, M. A. Kpussle u noBepxHocTH 2 niopsiaka. [lonspHas cuctema koop-


https://znanium.com/catalog/product/2085943
https://znanium.com/catalog/product/1818645
https://znanium.com/catalog/product/989802
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730
https://znanium.com/catalog/product/2124772

nuHart. IIpaktukym — Marautoropck: 'OV BITO «MI'TY um. I''1. Hocosa», 2009. — 19 c.

4. T'opsueBa, H.A. Teopus GyHKIMIA KOMIUIEKCHOTO IEPEMEHHOT0: MeToqruecKue
yKa3aHUs U BapUAHTbl MHAUBUYalIbHBIX 3aJaHUN U1 CTYJI€HTOB BCEX CHELIMATIBHOCTEH —
Maruuroropck: 'OV BIIO «MI'TY um. I''1. Hocoa», 2011. — 28 c.

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

6. I'paueBa, JI.A. DneMeHTHI TUHEHHON anreOpbl, BEKTOPHOI aareOpsl U
aHAJIMTUYECKON reoMeTpun: YuebHoe nocodue. - Maruuroropek: I'OY BIIO «MI'TVY um.
I".'11. HocoBa», 2010 — 63 c.

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

8. 3ocoB A.B. I'apmonnueckuii aHanu3: Meroanyeckue yka3aHusl U BApUaHTbI
3aJJaHu JJIs1 CAMOCTOSITETIbHON paOOThl M KOHTPOJIS 3HaHM cTyaeHToB. — MI'TY, 2009. — 24
C.

9. Makcumenko, M.A. CobbiTus u BeposiTHOCT. YacTh 2: Mertoa. ykas. -
Maruuroropck: 'OV BIIO «MI'TY um. I''1. Hocosa», 2010. — 25 c.

10. Mastuenxo, E.I1. ITpousBoanas u nuddepennuman pynkuuu. [IpakTukym. -
Maruuro-ropck: 'OV BITO «MI'TY um. I'"'1. Hocosa», 2010. — 38 c.

11. Masiuenko E.I1. UccnenoBanue ¢pyHKIMH U mocTpoeHue rpadukos. [Ipaktukym. —
Marnutoropek: 'OY BITO «MI'TY um. I'.'1. HocoBay, 2011. — 20 c.

12. CaBymikuna H.®. Kombunatopuka. CoObiTrEe U BeposiTHOCTb. YacTs |:
KombOunaropuka. Anredpa codbITuii: Metoa. yka3zaHus 1o quciuiuinae «MaTemaTukay s
cTyneH-ToB | kypca Bcex cnenuanbaocteil. — MI'TY, 2007. — 17 c.

r) [lporpammuoe odecnieuenne u UnTepHeT-pecypcehi:



r) DJIEKTPOHHbBIE PECYPCHI:

. AxmanoBa 3. C. DneMeHTbHl KOMOWHATOPHKH, CTATHCTHKA M TEOPHH BEPOSTHOCTEH :
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 obparieHus:
04.04.2025). - TekcT : 37€KTPOHHBIA.

. Axmanoa 3. C. JIuneitnas anreOpa: Mmatpuiibl, onpeaenurenu, CJIAY : yuebHOoe mocodue / 3.
C. AkmanoBa ; MI'TY. - Marauroropck : 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 : 3JCKTPOHHBIIA.

. AnumcumoB A. JI. Marpuusl. Onpenenurenu. CuHCTeMbl JTUHEWHBIX aireOpanydecKux
ypaBHeHUl : yueOHOe mocobue / A. JI. Aaucumos, T. A. boumapenko, I'. A. Kamenesa ;
MI'TY. - Maruuroropck : 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 : 371€KTPOHHBIIA.

. I'maronesa U. B. UnTerpan no ¢urype : yuebnoe nocodue [ By3os] / M. B. I'maronesa, E.
A. KonoBanpuuk ; Marauroropckuii roc. Texuumdeckuil yH-t um. I'. WM. Hocoma. -
Marawurtoropck : MI'TY um. I'. U. Hocoga, 2020. - 1 CD-ROM. - 3arn. ¢ TuTyI. 3KpaHa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/2924 (mara oOparieHus:
04.04.2025). - ISBN 978-5-9967-1976-1. - TekcT : 371€KTPOHHBIIA.

. I'pauesa JI. A. Iuddepenunanpaoe ucuucieHne GyHKIUN oAHON nepeMenHoi. Yactp 2 :
yuebHoe mocobue [ans By3oB] / JI. A. I'paueBa, E. M. I'yruna ; Marautoropckuii roc.
texHnyeckut yH-T uM. I'. . 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 (ata oOpalieHus:
04.04.2025). - ISBN 978-5-9967-1623-4. - TekcT : 371€KTPOHHBIIA.

. I'yruna E. M. HTerpanbHoe ucuncieHre GyHKIUIH MHOTHX [TIEPEMEHHBIX : yueOHoe nocobue
[ans By3oB] / E. M. I'yruna ; Marauroropckuit roc. Texuuueckuit yu-T um. I'. 1. Hocoga. -
Marnurtoropek : MI'TY um. I'. . Hocosa, 2022. - 1 CD-ROM. - 3arn. ¢ TuTyn. SKpaHa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/3197 (mara oOpamieHus:
04.04.2025). - ISBN 978-5-9967-2371-3. - TekcCT : 371€KTPOHHBIIA.

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

. Ilyzankosa E. A. [ludpdepenunansusie ypaBHeHus : yaueOHoe nocodue / E. A. I1y3zankosa, A.
I'. TepeutbeB. - Marautoropek : MI'TY, 2013. - 1 anektpon. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3853 (mara oOparlieHus:
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 obecnieueHue

HanmeHnoBanue .

10 Ne moroBopa CpoKk neiicTBUS JIMIICH3UH
7Zip CBOOOJTHO OeccpouHo
Bpaysep Yandex |cBoOoaHO 0eccpovHO
bpaysep Mozilla |cB0o601HO
Firefox pacrpoctpansiemoe I10 Occepotino
FAR Manager CBOOOTHO 0eccpouHO

HpO(l)e(!CHOHaJILHLIe 0a3bl JaHHbIX U ]/IH(])OpMaIII/IOHHLIe CIIPaBOYHbLIC CUCTEMbI

Hassanue Kypca Cchuika
Hamnonanshas URL:
UH(GOPMALMOHHO-aHATUTHYECKAS - ) .
(popman N N https://elibrary.ru/project risc.asp

cucreMa — Poccuiickuii MHIEKC HAyYHOTO
DnekTpoHHAs 0a3za INEPUOIUYECKUX W3IMaHUN . .

P proa A https://dlib.eastview.com/
East View

®denepanbHOE roCy1apCTBEHHOE OI0KETHOE
yupexaeHue «denepaibHblii HHCTUTYT
IIPOMBIIITIEHHONH COOCTBEHHOCTH»

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

Poccuiickass ['ocymapctBenHass OuOnmoTexa.

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

DnekTpoHHbIe pecypchl oubmoreku MI'TY um.

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

9 MaTepuajabHO-TeXHHYECKOE o0ecnedeHue TUCHUIIMHBI (MOTYJIsl)

MaTepI/IaJ'IBHO-TGXHI/I'-IGCKOG obOecreyeHne JUCITUIIIIMHBI BKIIIOYACT:
MaTepI/IaJILHO'TCXHI/I‘leCKOC obecrneucHue JUCHUIIIIMHBI BKIIIOYACT:

VY4eOHble ayAUTOpUHN IS TPOBEICHUS 3aHATUHN JIEKIIMOHHOTO Tuna Jlocka,
MYJIbTUMEANIHBIE CPEACTBA XPAaHEHUS], IEpeJjaul U IpeJICTaBlIeHUs HH(OpMaun

Y4eOHble ayAUTOPUH I TPOBEICHUS PAKTUUECKUX 3aHATHH, TPYNIOBbIX U
VHJIMBUIYQJIbHBIX KOHCYJIBTALMMI, TEKYILErO KOHTPOJISI ¥ IPOMEKYTOYHON aTTECTAllUH
Jlocka, MyJIbTUMEIUHHBINA TPOEKTOP, IKPaH

Kommneke metoanueckux pa3paboTok (pa3laTouHOro Marepraia i METOAMYECKUX
yKa3aHu# ) U\IIH KOMILIEKC TECTOBBIX 3aJlaHHi JIJIs TOJITOTOBKH U TIPOBEICHHS
MIPOMEXYTOUHBIX U pyOEKHBIX KOHTpOJIEH

[TomereHus 4711 cCaMOCTOSATENBHOM paboThl yuanuxcsi I[lepconanbHbie
KOoMITbIOTEpHI ¢ make-ToM MSOffice, Beixomom B IHTEpHET U ¢ JOCTYIIOM B 3JICKTPOHHYIO
nH(POPMAITMOHHO-00Pa30BATENHHYIO CPEly YHUBEPCUTETA

[Tomemenue ans XpaHeHUs ¥ MPOPHUIAKTUYECKOTO 0OCTYKUBaHUS Y4eOHOTO
obopynoBanusi Illkadwl A5 XpaHeHUs: y4eOHO-METOUUECKON JOKYMEHTAINH, Y4eOHOTO
000pynoBaHus U y4eOHO-HATJISTHBIX TOCOOU


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

IIpunoxenne 1

6 YueOHO-MeTOAMUYECKOE 0OOecTIeYeHHe CAMOCTOSITEIbHOMH PadoThI 00yYalIIUXCsl

OneHouHble CcpelncTBa Ui TEKYIIEro KOHTPOJS YCIEBAEMOCTH I10 UTOIaM OCBOCHMS
TUCIUIUIMHBL: THUIIOBOM pacyer (paboTa mpenmnoyiaraeT 3alluTy), KOHTpOJbHas pabota
(ayouropHas WJIM  BHEAyAMTOpHas, BO3MOXKHO NpUMEHeHHE VHTepHEeT-TpeHaXepoB),
WHAMBUAYyalIbHOE JoMalHee 3agaHue. [IpomexyTrouHasi aTTectanus MHpOBOAUTCA B (opme
CEMECTPOBOIO FK3aMEHa.

OuLeHOYHBIE CpEACTBAa TEKYIIEro KOHTPOJS YCIEBAEMOCTHM II0 pasjenaMm, HOpsAIoK
BBITIOJIHEHUS, TPYIOEMKOCTh CAMOCTOSITEIIbHON paObOTHI IO OATOTOBKE K KOHTPOJIIO MIPHUBOSATCS
HUXKE.

Ilpumepnvie ayoumopnuie konmpovhsie pavomot (AKP):
AKP Nol «Mampuuyuwt, onpedenrumenu, CJ1Y»
3amauya 1. Haiiaure npousBeeHne MaTpHUI]

2 4 -1)(1 1 -1 3
2 -1 1
0 3 7 2 -2 0 -2
00 -2)J{1 1 -2 > 0 "Y1
1) B g 2) !
5
314 2 0)
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3agaya 2. Berunicnure onpeneanTens
2 -4 3
5 10 -

0 4 7

3agaua 3. Haiinqute oOpaTHbIe 1)1 MaTpHIL
1 0 O

(1_4] 2 5 -1
1)321)471.

3agaua 4. Pemute cucreMy a) MaTpUYHBIM CIIOCOOOM U
0) mo ¢opmynam Kpamepa; B) metonom ['aycca:

X + 3y + 2z = -1,
3X + 2y + 52 = ,
4x + 3y + z = 1.
AKP No2 «Bexmopuo»
1. TlocTpoiiTe Ha IIOCKOCTH BEKTOPHI a=(4;—1)’ b=(-2;5) o= (1;2). Haiinure wux

nuHeiinyIo komGuHanmio 28+0+3C ) reomerpuuecku, 6) anamutnuecku.

2 a= (2;1;—3)' b =(-4;0;2) , c= (1;1;_2), HaiiuTe:

a) ITMHY BeKTOpa &, ero HampapIAIONIME KOCHHYCHI, OPT BeKTOpa & |
5 ab, ac, b, (a+2c)-(3a-50)



p axb, axc  bxc [(ar2c)x(za-s0).

;) abe (a+2c)3a—sb)c-2b)

3. a:(1;4;—3) , b:(3;_2;5), C:(3;_4; 2) . Halimure muomane mnapauienorpamma,

IMOCTPOCHHOI'O Ha BEKTOpax a+ 2b u C— 3b , 1 IJIMHBI €TI0 CTOPOH.
a=(11;3) b =(3;0;-2) c=(-113)

4. IlpoBepbTe, SBISAIOTCS JIM  BEKTOPBI
KOMILIAHAPHBIMHU.

5. Haiigure (3a + ch - ZaXb - 5c), com @bc=5
AKP Ne3 «Ananumuueckasn zeomempus

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

2. JlaHbl KOOpJAMHATHI BEPIIUH upaMuibl A, A; Az A, . Haittu:
1) ypaBHeHue mpsiMoit AjAz;
2) ypaBHEHHUE TJIOCKOCTH Ay A Aj;

3) JUTMHY BBICOTHI, OMYIIIEHHON U3 BEpIIUHBI Ay Ha rpanp Ay A; As.

3. TlpuBectr ypaBHeHHe KpuBoii X° —2X+3y”° +12y—5=0 K KaHOHHYECKOMY BHIYy H
TIOCTPOUTS €e.

AKP Ne4 «Ilpeodenwvr»
BpruncnuTe npenens:
X8 2 . (x=T)(x=-3)(x—4
Lom X2 (KD (X 4)
x>-2 X°=—X—0 n—® 5x" —x“+11
3 2
. X X .
3. lim ——— 4. lim 9%
xoo| 2x° -1 2x+1 x>-2 (X + 2)
i+7 1
5. Iirr(1)(1—4x)3X 6. Iirrgxcthx 7. IiranC%X-l

8. MccnenoBars Ha HENPEPHIBHOCTH

X—3eciu x<0
f(x)=
5 ecau x>0

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

2_
2 {x= /1—25t2, 6) y:X-COSBX, B) y:w_5.|092x+3

y = arccosst + 7, X?+2x+1

oY= 5/ _ 2arctg(4x® + 3X).

2. CocraBbTe ypaBHeHHs KacatenbHoii k kpuBoii XY =4 BroukeXg =1,
3. Beruucnute npuOImKeHHO Y = V x* +8 npu X = 1,09 .

. cos4x-1
4. Beraucnute npeaen no npapuny Jlonurans  lim —
x—0 (e4x _l)

AKP Ne6 «Heonpeoenennulit unmezpai»



. Haiitu Heomnpeiesi€HHbIE NHTErPAJIbI:

X2 +5X — /X +2 5X —2
dx, 6) |sin(3x +1)dx sin xe“**dx, r ,
a)j x? )I ( ) B)I )Ix+4x+5
X—3
X, m) [——5— .
VX® —6x+13 (x* —4)
AKP Ne7 «@HII: oughgpepenyuposanuen
y In(x*y)
1. Haiitu 1 nocTpouTh 00J1aCTh OnpeaencHus GyHKIUN Z = .
JY—X
2. Haiitu yactHble npous3BoiHbIe PyHKIMU Z = X-arctg 1 y 5
+ X

3. Haiitu npou3BOIHYIO CIOKHON QyHKIMH Z = Xzy— yZX ,TIe X=UCosV; y=usinv,

oz oz
4. Haiit mpou3BOIHBIC x u 5 HesBHON (QyHKIMK €° —x?ysin xyz =

5. Haiitu skcTpeMyM GYHKIIUU IBYX IEPEMEHHBIX Z = 4(X - y) - y2 .

AKP No8 «Obviknosennvle oughghepenyuanvmsie ypagrnenun

1. Haiitu o61mmii naTerpast uinu oodiee pemenue mudepeHnaibHOr0 ypaBHEHUS IEPBOTO

nopsiaka (B mpumepe 0) pemnts 3anauy Kommn):
a) 20xdx—3ydy = 3x*ydy —5xy*dx,

6){y’— yCOS X = Sin 2x.
y(0) =-

2. Haittu o6miee permenue auddepeHnnanbHOT0 ypaBHEHUS:
a) y'"'+2y" -3y =(8x+6)e",
6) y'—4y'+4y=e(cosx+3sinX).

AKP Ne9 «Cnyuaiinvle coovimusy

1. Ilo MumieHu npou3BOIUTCS TpHU BeIcTpena. PaccmarpuBatotes codbitust A, B, C — nonaganue

IpY IEPBOM, BTOPOM U TPETHEM BBICTpenax. UTo 03HAYAIOT COOBITHS A+B+C, 4B+ C?

2. B ypue 12 mapos. Cpeau 3tux mapoB 3 0enbix 1 9 yepHbiX. KakoBa BepOsSTHOCTh TOTO, YTO
HayJa4yy BBIHYTHIH IIap OKa)KeTcst OenbiM?

3. B pagmocrynuu Tpu Mukpodona. [l kaxaoro U3 nepBbIX IBYX MHUKPO(OHOB BEPOSITHOCTh



TOTO, YTO OH BKJIIOYEH B JaHHbIA MOMeHT, paBHa 0,45, a qus Tpetbero — 0,9. Haiitu
BEPOATHOCTH TOTO, UTO B JAHHBI MOMEHT BKJIFOUEHBI 2 MUKpO(]OHa.

4. B npogaxxe uMeroTcs Oenble 1 KOPUYHEBbIE SiIa B COOTHOIICHUH 2:3, IpU4eM MPOU3BOJCTBO
60% Oenbix 1 71% KOpUYHEBBIX UL TaTUPYETCS JHEM, IPEAIISCTBYIONIUM JTHIO TIPOJIAaXH, a
OCTaJIbHBIE sHIIA NaTUpPYyIOTCa Oojee paHHUMHU uuciamu. [lokymartens 3akas3bIBaeT siila,
JaTUPyEeMbIE€ THEM, MPEALIECTBYIOIIUM JHIO MPOJAXKU, HE3aBUCHMO OT uX IBera. KakoBa
BEPOSTHOCTH TOTO, YTO MY MPOAATYT PEHIETKY OeNbIX SuI(?

5. Tenedonnas cerb yupexaeHus oociyxuBaer 200 aboHeHTOB. BeposTHOCTH TOro, uro B
T€YEHHE MMHYTbl BHYTPU O3TOM CETH KTO-TO KOMY-TO I03BOHMT, paBHa 0,7. KakoBa
BEPOATHOCTH TOTO, YTO B T€YEHHE MUHYTHI OyzeT 5 3BoHKOB? KakoBa BepOATHOCTH TOTO, YTO B
Te4eHUe MUHYTHI OyzneT He Oosiee 5 3BoHKOB? HaiiTm HamBeposTHeEHIEe YMCIO 3BOHKOB B
TEYEHUE MUHYTBHI.

Ilpumepnvie unousudyanvnvie domauwinue 3aoanusn (U/]3):
HJ[3 Nel «/luneiinasa anzeopar

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

SPORCHEY

3 9
-1 5 6 7 > 3 -1 4)(2
2. Broimonsuts neiictBus | 3 4 2 1- 2 +5 2 33|
0 7 8 2 1 -2 3)\4
1
1 2 3
3. Beumcnuts onpenenurens 2 0 4f,
5 6 7
1 1 2
4. Haittu obparryio Matpuy A, ecm A=|2 -1 2
4 1 4

5. PemmuTh cucTeMbl JTUHEHHBIX alreOpanyeckux ypaBHeHuHd mo dopmymnam Kpamepa,
MaTpUYHBIM METOAOM, MeToZI0M ["aycca:

3X, +4X, +2X; =3 X, + X, =Xy =36
A) 12X, =X, =3X; =—3 B) 1% —X, +X; =13,
X, +5X, + X3 =2 2X, + X, + Xy =7

6. Pemmuts cucremy merogom ["aycca
X, + X, +3X; —2X, +3X; =1
2%, +2X, +4X; — X, +3X; =2
3X, +3X, +5%; —2X, +3%x; =1
2%, +2X, +8%X; —3X, +9%x, =2
2X, + X, +X; =0
7. Pemnth cucTeMy OJTHOPOJHBIX YPABHEHUN 5%, =X, =X, =0
X, —3X, =3X, =0

H/I3 Ne2 «Ananumuueckasn zeomempus



1. B kakoii Touke npsmMas, npoxozsimas yepe3 Touku A(3,-2) u B(-1,2), nepecekaer ocb Oy.
Haiitu paccrosinue mexay npambeiMu 4x-3y-7=0 u 4x-3y+3=0.
Hanmcars kaHOHMYECKHE U NTapaMETPUYECKUE YPAaBHEHMs INPSAMOM, MPOXOIALIEH 4depes
touku M(2,1,-1) u K(3,3,-1).
[TpoBectu npsmyro yepes Touky A(2,0,-1) nepneHnukynsipHo miockoctu 3x+4y-z+4=0.
[TpoBecTu mtockocTh yepe3 Touky A(2,0,-1) nmapamiensHo miockoctu 3x+4y-z+4=0.
[IpoBecTtu minockocthb uepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).
Jloka3aTp, 4TO MPSIMbIE B3aUMHO MEPIICHIUKYISAPHBI:
X y-2 12 3X+y—-5z+1=0,
1 -2 3" {2x+3y—82+3:0.
8. Jlokazatb, 4TO MpsIMBIE MAapaJUICIbHbIL:
x+2 y-1 z X+y-z=0
3 -2 1" {x-y—sz—szo'
9. Haiitu yron mexnay mpsmMoi, npoxozsmen yepe3 Touky A(-1,0,-5) u touxy B(1,2,0), u
TIOCKOCTRIO X-3y+Z+5=0.
10. OmpenenuTh TUI Y TOCTPOUTH JIMHUIO:
a) x> —9y? +2x+18y+73=0;
6) 2x* +3y* —4x+6y—7=0;
B) y>—4x-2y—-3=0.

LN

No ok

HJ[3 N3 «Ilpeoden. Henpepvienocmuy

1. Haiitu npenens! QyHKIIMIA:

22X +x*+5 . x*=3x-2 . NXx+1-2 . 1-cos4x
lim — ; lim — : lim - lim :
x—wo Y% —x+1 x=>-1 ¥ —_x—2 x—3 /X_2_1 x—0 2X'th

X 1
lim x-(Vx? +1-x) Iim@x_ﬂ lim@-4x) " fim IN(-+2%)
X—00 X+ X—>

X—>+00 x—0 e3x -1

2. HccnenoBath Ha HCMIPEPBIBHOCTD, HaAWTH TOYKU pa3pbiBa, CACIATb YCPTECK:

X+4, x<-1,

y=4%x; y=4x*+2, -1<x<],
2%, x=>1.

HJ[3 Ned «Ilpouzeoonasn»
Haxoocoenue npouszeoonoit

1. Haiitu npousBoaHbIe U JU(epeHraisl epBoro nopsjaka
1 7C0S X
) y= :
5x+1
2) y=(2+5x)* —3c0s7x,

3) y:%—4x-arcsinx,
tgx

4) y=(cosx)™.

2. Haiitu npou3BOHYIO (YHKIINH, 33/1aHHON HESIBHO

e’ —5xe* —2xy+11=0.

3.Haiitu mpou3BoaHyI0 QYHKIIMH, 3aJaHHOU IMapaMeTPUIECKH



X =3cost -5,
y=4t° +5.

4. Haiitu mpou3BOIHBIC TIEPBOTO MOPsAKA PYHKIUH y=X¢
IIpouseoonasn evicuiux nopaokos. Ilpunoscenus npouzeoonoi

2 x =3t —t°,
1. Haiigure ﬂ u M byHKIHU: a) { 3t
y=oal",

6) y=5"
dx dx? )Y

. 2 .
2. a) Harmmute ypaBHeHue KacateinbHoil k mapaGone ¥ =X~ —4X+ 2 B touke ¢ aGeuuccoit
» = 0. ITocTpoiiTe rpaduk 1 KacaTenbHYO.

6) Hamummre ypaBHeHHe KacaTenbHOH K KpuBOH X° +Yy° —4X+2y—164=0 B ee Touke
koopaunarami (7; 11). IloctpoiiTe KpuBYIO U €€ KacaTeabHYIO.

3. Haiiiure Hanbospilee M HAaMMEHbIIee 3HAYCHUS (DYHKIIUU Ha 3aIaHHOM OTpPE3Ke

f(x)=2x°-6x*-18x+7 xel[-2;2].

4. BBI‘II/ICJ'II/ITG Hpe,Z[CJ'IbI, I/ICHOJIBSYH HpaBI/IJ'IO HOHI/ITaHHZ
. 2x3 —8x2% +13x-10
a) lim—; 5 ;
x=2  X® —2X° +3X-6
lim x-Inle* -1
6) X—+0 ( )

5. 3aBuUcUMOCTh IIyTU OT BPECMCHU IIPU HpHMOHHHeﬁHOM ABWIKCHUU TOYKHU 3aJaCTCA YPABHCHHUEM

1
S = 5'[3 +2t* -3, rme S — nyTh BM, a t — BpeMs B ¢. Beiunciure ee CKOpoCTh U YCKOPEHHE B

MoMeHT Bpemenu t=4cC .

Ilpumenenue npou3e00H0Il 0151 UCCIE008AHUA PYHKUUT

1. [Toctpoiite rpaguk (QYHKIMM C TIOMOIIbIO IPOU3BOJHOM MEPBOrO  MOpsIKa
y=—x>—3x* +9x +11.
2. Haiinure mnpOMEXyTKHM BBIMYKJIOCTH, BOTHYTOCTH M TOYKH Tiepernda QyHKIUU
y=2x-3R/x* .
3
3. HailinnTe acuMITOTHI M IOCTPONTE CXEMAaTUYHO TpadHK QyHKIMU y = Xiz .
(x+1)
2
4. [IposeaunTe nosHOE Mccnea0BaHke QYHKIMH U OCTPONTE TpaduK y — X -3x+3,
x-1
5. [TpoBenuTe nosnHOE MccieaoBaHNe (PYHKIIMH U TIOCTpOTe rpaduk
Inx
X
HJ/[3 Ne5 «Heonpeoenennwtii unmezpan. Onpeodenennvlii  unmezpan u e2o
RPUNOICEHUA)

1. HaiiTu HeonpeieIeHHbIE HHTETPaJIbl
3
1 xdx +1 dx 2. _[ 2 - 1 Jux
3Wx 5 3+X° 2x?2-3

3'] 3 4 N 4J-ctg X— 6
5 7v sin’ x
2-7x sin[zsx—lj

1.

—




5.J.x(3x2+1)4dx 6. 2x -1

x? +2x+10
7. Hl—exexdx 8. J'de,
(x-2)°
dx
9. xe *dx, 10. _—
J. J‘x(xz +1)
dx dx
11. , 12. —_—
J.\/;+%/§+2‘{/§ Jcosxsmsx
13 J' dx

(X+D)VX* +2x-1.

2. Beruncnurth OIIPCACIICHHBIC MHTCI'PAJIbI
2 1 Fiq

1L [(+2pdx 2. [Insinxdx
1 X 2

3. BoruuciuTh miomans GUrypbl, OrpaHUYeHHON JTMHUASIMH
1) 3x—y=4, y’=6x

2) r=cos2¢, OS(/)S%
x =2cost,

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

4. BBIUUCIIUTG JUTMHY JyTH KPUBOM, 3a]JaAHHOW YpaBHCHHEM

1) y=Inx, J3<x <15,

2) p=3e"", —7/2<p<x/2

3) x=e'(cost +sint), 1/2<t<T.
x=e'(cost—sint),

5. Berancnuts 006beM Tena, 00pa3oBaHHOTO BpalieHrueM BOKpyT ocu Oy QUTypbl, OTrpaHHUYEHHOM

rpadukamu pyHkumit X =3-y* , x=y’+1

HJ[3 Neb6 « DHII: wacmubie npouszeoonsvle, IKCMPEMym»

. In(l— X% — y2)
1. Haiitu oGnacte onpeaeneHust GyHKIUN Z=——=—".
1~y

2. HaiiTu 3HaueHUs YaCTHBIX MMPOU3BOIHBIX (DYHKIIUI B 3a/1aHHOM TOYKE:
1

A) z=x' (12) B) z= In(\/;+\/§) (11).
2
3. Haiitu Z—l: ,eca U=Xy+sin(x+y).
X

4. Bpruuciuth NpuoOIMKEHHO \/ 5-e%% 42,037

5. Haittn skcTpeMyMbl QYHKIMH  Z = X° +2y% —4Xx— 6y + 2.

Inx In
6. Haiitu mpou3BoaHyI0 GYHKIUU Z = —— — ny B HanpasyieHuu Bekropa (1;1).

y X
7. HaiiTi sKkcTpeManbHOe 3HaueHne QYHKIuH Z = 2X + Y — Yy — X 1pu yenosun X +2y =1.



8. HaliTn HanOouspiee 3HaueHne (QyHKIIMH:

x>0
A) z=X-2y+5 y>0 B) z=In(x?+y?)
X+y<1
X+2y<1
x>0
y > 0.

HJ[3 Ne7 «Kpammuvie unmezpanot)

2

2y
1. BeraucinuTh MOBTOPHBINA HHTETpas J. dy J. (2X + y)dX .
-2 0

(x; y)dx.

y

2. I3MeHUTb NOpAI0K UHTETPUPOBAHUS B IBOMHOM HHTErpase: Idy I
1

y

2
ooy X
3. Beuncauth 1BOMHON MHTETpall ”—2 dxdy , rne D — oGnactb, orpaHn4eHHasH IUHUSIMHA
D

1
y=—,y=X,X=4.
X
4. BpruuciuTh II0Iaas GUrypbl, OrpaHHYeHHOI OKpy)HOCTsMu I =1, I'=2C0S¢p (BHe

OKPYXHOCTH
r=1).

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

6. BIUMCIUTL TPOMHON MHTErpa ﬂj(xz +3y2)dxdydz; R:0<z<3x x+y<ly>0 mo ¢urype
R

R, Ol"paHI/ILIeHHOI\/'I ITOBCPXHOCTAMM.

7. Brancautb 00bEM Tesa, OrpaHUYEHHOTO MOBEPXHOCTSIMU

z=8-x-y, x=0, y=x* y=4, z=0.

8. HaiiTu craTuyeckue MOMEHThI OTHOCHTEIBHO KOOPJIWHATHBIX OCEW IUIACTUHKH,
o o 2 o
OTpaHHYEHHOUW Tapabonoi Yy = X (y > 0), npsMoll  x=9, eciiid IJIOTHOCTh paclpeeneHus
MacChl B KaKJI0M TOUKE paBHA OPAMHATE 3TOU TOUKH.

9. Haiinure moments! nuepuuu |,, 1, |, omHoponHoit miactunku (5 =1), OrpaHU4YCHHOU

OCAMH KOOpJIHHAT U mpsimoii Y =2—0,5X.

HJ[3 Ne8 «ObvikHOBenHbIE OUughghepenyuanbHble ypasHeHUusn)

1. Haiitu oOmmii uHTErpas wuiaum olmiee pemeHue audPepeHIHaTbHOTO YpaBHEHUS
NepBOro nopsiaka (B mpumepe 3)pemnts 3agauy Komm):

2 B2
1) VA-x*y' +xy’+x=0, 2) Y:X +?W 5y’
2X° —6Xxy




' _ 2
) Xy +y—xy1 2) lzdx—xyﬂdy:o.
y@ =1 X

2. Haiitu o6miee pemenue auddepeHnaaIsHOoT0 ypaBHEHUS:
1) y"xInx=y",2) (L+x?)y"+2xy’ =12x>.
y" =2sin® ycosy
T
yh=-.y®=1
4. Haiitu oOmiee pemrenue nugdepeHnuaibHoro ypaBHeHus (B IpUMepe )  PEeIIuTh 3a/1auy
Komm):

1) y'-2y'+y=xe* 5 y"+4y +5y = x*
y""—4y" +5y'=6x"+2x-5, 4) y" +2y" -3y =(8x+6)e*,
5) y" -4y +4y=e*(cosx+3sinx),6) Yy —64y’ =128cos8x —64e®*,
"+y=1/sin x
7 { y'+y

3. Haiitu pemenue 3agaun Komu:

y(z12)=1,y'(x12)=nl2
5. Pemnre cuctemy 1Y mepBoro mnopsjka IByMmsi Cioco0amu - MOACTaHOBKU U METOJIOM Diinepa
y'=2x—-5y+e'

X'=y-6x+e”

HJI3 NeQ «Teopua eepoamnocmeii»

1. TIpou3BoauTCst 5 BBICTPENIOB MO pe3epByapy ¢ FOPIOYHUM, IPUUYEM pe3epByap Mocie NepBoro
MOMaJIJaHUsl B HEr0 BOCIUIAMEHSIETCSI, a MOoCe BTOPOrO MOMNAaJaHMsl B HETO — B3pPbIBACTCS.
BepoatHocTs mOmagaHus B pe3epByap Npu KaxaoMm BeicTpene paBHa 0,3. Haiitu
BEPOSATHOCTH TOTO, UTO pe3epByap Oy/leT NOJI0KKEH, HO HE B30PBETCSI.

2. B cembe Tpoe mereit: 2 ManpuMKa M JIeBOYKa. JleTw urparor Ha KyxHe. BeposTHOCTH TOTO,
YTO MaJb4YMKH Pa3o0bl0T Mocyay cooTBeTcTBeHHO paBHa 0,7 u 0,8, a mis aesouku — 0,4,
Haiitu BepossiTHOCTB TOTO, UTO MOCcyAa OyAeT pa3oura.

3. Cama momagaer B MHIICHb INPH OJHOM BBICTpelle ¢ BeposTHOcThiO 0,8, Mama — ¢
BeposiTHOCTHIO 0,7, a Ilama — ¢ BepostHOCThIO 0,75. Cama BeicTpenut 2 pasza, Mama — 3
pa3a, [lama — 1 pa3, mocne yero B MuIlIeHH ObUIO OOHapy»keHO oJHO oTBepcTHe. KakoBa
BEPOATHOCTH TOTO, UTO B MULIEHB Nonana Mama?

4. Pa3pplB CBS3M IPOUCXOJUT B OJHOM U3 3BEHbEB TeleQoHHOro kabens. MoHTEP
M0CJIEIOBATEIbHO IPOBEPSICT 3BEHbs, OOHApykuBas MecTo paspbiBa. COCTaBUTH Pl
pacripefieieHusi 4Huclia OOCIEOBAHHBIX 3BEHBEB, €CIM BEPOATHOCTh pa3pbiBa Ui
KQKIOro 3B€Ha IIOCTOSIHHA W paBHa p.

5. 3amaH psn pacnpeneneHus JIUCKPETHOW CIydyalHOW BETWYWHBI X.

X |1 2 3 4 5 6
P 1003|015|0,20 [{0,35 | 0,15 |?
[TocTpouTh MHOTOYTOJIbHUK pacrpesienenus. Onpenenurs GyHKIHIO
pacnpenieieHds ¥ HOCTPOMTh €& TIpaduK. BBIUMCIMTL MAaTeMaTHUECKOE OKHMIaHUE

X,  JIMCHEPCHUIO CpeHEEe  KBaJpaTHYECKOE  OTKIOHCHHE
P(m,-o, <X <m +0,).

n

BEPOATHOCTD
6. 3amana QyHKIUA pacnpeneNeHdus CIy4alHOW BEIMYMHBI X



0, X <3,
F(x) = %(—xe’ +12x* —45x +54), 3<x<5,

1, X >b.
Haiitu muotHocts  pacnpenenenus. Iloctpouts  rpaduxu QyHKIMM U
IUIOTHOCTU pacHpeesIeHus. BBIYMCINTD MaTeMaTH4ecKoe OKUJAHUE, IUCIEPCUI0 U
BEPOSITHOCTD P(X (0.4)).
7. B Tabmuue mnpuBenéH 3aKOH pACHPENETICHUS BEPOATHOCTEM CHCTEMBI CllydalHBIX
BenuuuH (X, V)

X
y - -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

. my, m,
Haiitn: koaduuueHT «a»; MaTreMaTH4ecKHe  OXHMIaHUs ;  UCIEepCUu
2 2

r

Ta> Ty ; Kod(dument koppemsun Y.

HJ[3 Nel0 «llepeuunasn odpadbomxka pe3ynbmanoe IKCREPUMEHM )
I[aH CTATHCTHYECKUH pAA (MCXOAHBIC 3HAYCHU A BeJ'II/I‘H/IH)

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 | 416 113 52,8 15,2 195 19,7
325 | 224 36 198 | 303 | 213 48 245 46 203

25 295 | 357 153 | 305 | 27,8 26 28,7 27,8 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
471 147 | 459 24 54,3 14,2 50,7 15,9 329 | 225
50,1 15,9 293 21,9 | 608 | 272 58,6 93 35,6 | 22,7
30,2 25 54,2 14,2 214 | 198 | 401 17,4 47 17,3
36,9 23,2 59,8 6.1 384 23 344 | 234 | 314 | 302
36,6 79 2.2 223 | 468 | 205 53,7 124 | 282 30

38 154 52 6,1 238 183 | 421 | 285 33,7 198

55 1 312 24,2 37,9 | 326 43 20,2 27,6 185
16,2 25,2 51,2 14,2 30,6 | 215 235 146 | 368 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 39,2 175

Haiitu BBIpaskeHHe NBYMEPHOTO 3MIUPUYECKOro pachpenencnus (X, Y), sMoupuyeckue
pacmpeneneHus COCTaBISIOMUX X U Y, MOCTPOUTH rpaduuecKoe 0TOOpaKEHHE pacpeeICHUM.
J1J1st 5TOTO - COCTAaBUTH KOPPENISIIHOHHOE T0JIe, KOPPEIALUOHHYIO TaOIUIly a0COMIOTHBIX 4acToT,
BapHallMOHHBIE b, Tabnuiy «CTaTucTu4ecKasi COBOKYMHOCTh U3MEPUMOIO MTPU3HAKAY.

HJ[3 Nell «Hucnoevle xapakmepucmuKu 2eHepaibHblX HApAMempos)

[lo nannbvM, momydeHHbiM B MJI3 Nell, oumeHure reHepanbHble IapaMeTpbl: Hailaurte
cpenHee, AMCIEPCHUs, CpelHee KBaJpaTUYHOE OTKIOHEHHWE, AaCHUMMETpPHs, JKCIECC, MOJa,
MenuaHa, Kod(pQUIMEHT Bapuanuu Uit npusHakoB X W Y. OLeHHUTE CTeNeHb OTKIOHEHUS
SMIIUPHUYECKOTO PaCIpeieIeHHs 3TOr0 U3MEPUMOT0 MPU3HAKA OT HOPMAIBHOTO PacpeleeHHUS.

s sToro 3amosHuTe Tabnuiy «Pacuer BBRIOOPOYHBIX OICHOK MPHU3HAKOB» M IPOBEIUTE
pacueThl UCIPABIEHHBIX OLEHOK IeHepajbHBIX MapamerpoB. Crenaiite BbIBOJ 0 KO3 PHUIEHTE
BapHUallUU.

H/[3 Nel2 «ITpoBepKka CTATHCTHYECKUX THIIOTE3)




[lo nannsiM, nosnydyeHHbIM B MJI3 Nell m 12, mpoBecTH CTaTUCTUYECKYIO IPOBEPKY
CTaTUCTUYECKOW THUIOTE3bl O HOPMAJIBHOM pACHpEAEiICHUN H3MEpSIeMOro IpU3HaKa [0
CJICAYIOUIMM KPUTEPHSIM: a) CpeIHEMY KBaJpaTHUYHOMY OTKJIOHEHHIO, 0) pa3Maxy BapbUPOBAHMS,
B) MOKa3aTeJsAM HCIPABICHHBIX acMMMETPHH M JKcliecca, T) kputepuio Iupcona x? (ypoBeHb
3HaYMMOCTU MNpuUHATH paBHeIM 0.05). B ciayyae npuHATHS THUIIOTE3bI O HOPMAJIBHOCTH
pacnpezesneHusl HaiTh JOBEPUTEIIbHBIE UHTEPBAJIBI JIJIs1 MATEMAaTUYECKOTO 0XKMJIAHUS U CPEAHETO
KBaJPaTUYHOI0 OTKJIOHEHUs Ipu ypoBHE HaaExHocTH 0.95.

HJ[3 Nel3 «Boisacnenue KoppeaauyuoHHOl 3a6UCUMOCHU USMEPUMBIX RPUZHAKOB)

[lo pmannsiM 3agauu, uccneayemod B MJ[3 NeNe 11-13, HATH W 3amucarb B
KOPPEJSILIMOHHYIO TabNUIly yCIOBHBIE cpefHue. Ha KOppessiMmoHHOM I0Jie MOCTPOUThH JIMHUU
perpeccun. HaiiTu ucnpaBieHHBI KOPPENSIMOHHBIA MOMEHT U KO3(p(PUIMEHT KOppensiun.
[IpoBepuTh rUMOTE3y O HE3aBHUCHUMOCTH Mpu3HakoB X U Y (ypoBeHb 3HAYMMOCTH HPUHATH
paBubiM 0.05). Paccumrare kodd¢uimenTsl nuHEWHON perpeccuu (X Ha Y wm Y Ha
X).IlpoBepuTh 3HAYMMOCTh ypaBHEHUS perpeccud. HailTu noBepuTEeNbHbIE MHTEPBAIBI IS
KO3 (UITMEHTOB KOPPEISAIUU U TUHEHHOH perpeccuu (mpu ypoBHe HaaékHocTH 0.95).

punioxenne 2

7 OueHo4YHbIe CpeACcTBA 1JIsl IPOBeAeHHUs IPOMEeKYTOUHOM aTTecTaluu

a) [lnanupyemble pe3yJibTaThbl 00y4YeHHs] U OLEHOYHBbIE CPeACTBA /Jisi NMPOBeAeHUS
NMPOMEKYTOYHOM aTTeCTAllUM:

Kox Wuaukarop
JOCTHKECHHUS OneHouyHbIE CPECTBA
MHIMKATOpa
KOMIIETEHIINH

OIIK-1 - CnocobeH pemiath 3aaaun npogeccHoHAIbLHOM 1eATeIbHOCTH HA OCHOBE
HCMOJIb30BAHNSI TEOPETHYECKUX M MPAKTHYECKHX OCHOB €CTECTBEHHBIX H TEXHHYECKHX
HAYK, a TaK/Ke MaTeMaTH4YeCKOro annapara

OINK-1.1 Omnpenenser 1. ®opMyTUPOBKU OCHOBHBIX TEOpPEM (CBOMCTB, IPU3HAKOB
XapaKTCpUCTHKH WU3y9aeMbIX TIOHATHH, HEOOXOIWMBIE U JIOCTATOYHBIC
(huznaeckoro u

YCIIOBHS) B M3y4aeMbIX pasJiesiaXx Kypca.

XUMHUYECKOI'0 Iponecca o
- 2. MeToabl pacKpbITHS HEOMPEACICHHOCTEH, BBIICHEHUS
XapaKTEpHOro s | HCOPCPBIBHOCTU (byHKI_[I/II/I OZHOM HepeMeHHOﬁ.
00BEKTOB 3. Aroput™ TpUOJHKEHHOTO BBIYUCICHUST (QYHKIUHA C
npodeccnoHambHOM

noMomelo  auddepeHnnana; HamMcaHUS — YpPaBHEHUS
JACATCIBbHOCTH, Ha o o

KacaTeJIbHON MPsIMOH (TITIOCKOCTH).
OCHOBE€ TCOPETHYCCKUX
u  sxcnepumentampusx | 4+ AJTOPUTM TIOJIHOTO UCCIIEA0BAHNUS (yHKIIHH.

MICCIIEI0BAHNUH 5. Metopl BBISICHEHUS KIAaCCOB MHTETPUPYEMbIX QYHKIIUH,
a TaKKe METOJbl MHTETPUPOBAHUS OCHOBHBIX KJIACCOB
GyHKIUH.

TeopeTnuueckue BONPOCHI LISl 3a4eTa U IK3aMEHOB

1 kypc 3uMHsIs ceccust

1. CkanspHOE MPOM3BEACHUC IBYX BEKTOPOB M €r0 CBOICTBA.

2. BexkTopHOE MPOU3BEACHUE IBYX BEKTOPOB U €r0 CBOMCTBA.

3. CwmemanHOe NMPOU3BEACHUE TPEX BEKTOPOB U €r0 CBOUCTBA.

4. OcHOBHasg wuIes AaHAIUTUYCCKOW TICOMETPUH, MPUMCHECHHUE
BEKTOPHBIX MTPOU3BEICHUH.

5. Tlpsmas Ha TuiockocTH. Pa3nmuuHble BHIBI YpaBHEHUH TPSIMON Ha
TUTOCKOCTH.

6. VYroa Mexmay NMpsSMbIMH Ha IUIOCKOCTH. PaccTosiHWE OT TOYKH 10
MPSIMOM Ha TUIOCKOCTH.

7. DIUHIIC U eTo CBOICTRA.




Kon
HHIMKATOpa

HNuaukarop
IOCTHIKEHUS
KOMIIETEHIINU

O1eHOYHEIE cpe€acTBa

®

I'mmep6ona u eé cBoicTBa.

9. TIlapabomna u e€ cBoO¥CTBA.

10. IInockocts B mpocTpaHcTBe. PaznuuHble BHUIBI  ypaBHEHHH
TUIOCKOCTH B IPOCTPAHCTBE.

11. Yron Mexay IIocKocTsIMH. PaccTosiHe OT TOUKHM /10 TUIOCKOCTH.

12. Tlpsimas B mpocTpaHcTBe. PasnuuHbple BUIBI ypaBHEHUH NPsAMOil B
MPOCTPAHCTBE.

13. B3zauMHOe pacrojokeHHe MIIOCKOCTH U MPSIMOU B TPOCTPAHCTBE.

14. TloBepXHOCTH BTOPOTO MOPSIKA.

15. Kpwusas B mpocTpaHCTBe.

16. @ynkmus. CrnocoOwr 3amanus. Ob6macts onpenencHus. OCHOBHBIC
3JIeMeHTapHbIe GYHKIUH, UX CBOHCTBA, rpaduky.

17.Mlpenen ¢pynkuuu B Touke. IIpemen pyHKINHM B OECKOHEUHOCTH.
OnHOCTOPOHHHE IPENIEIBI.

18. beckoneuHo Maible M OeckOHEYHO OoJblIMe (YHKIHH, CBS3b
Mexay HuMH. CBOMCTBA OCCKOHEYHO MaJIbIX ()YHKIIHH.

19. Teopemsl 0 npenenax. PackpeiTie HEONpeaeICHHOCTEH.

20. 3ameyatesbHbIC IPEICIIHI.

21.CpaBHeHHEe OECKOHEYHO MaiblX (QYHKIMHA. OKBHBaJCHTHBIC
OeckoHEUHO Maible (YHKIMH ¥ OCHOBHBIC TEOPEMBI O HHX.
[TpuMeHeHne K BBIYHUCICHHIO MPE/IENIOB.

22.HempepbiBHOCT (PYHKIMH B TOYKe. TOYKHM pa3pblBa H HX
KI1accu(UKAIHSL.

23.[Ipom3BomHast (QYHKIUH, €€ TeOMETpUYeCKHHd U (PH3HUSCKUA
CMBICIT.

24. YpaBHeHUs KacaTeJbHOU 51 HOpMaJIn K KpHBOM.
JuddepenunpyeMocTb GYHKIUH B TOUKE.

25.Tlpon3BojHass CyMMBbl, pa3HOCTH, MPOM3BEACHUs, YACTHOTO
¢yaxuuit. [IponsBoaHas coXHOM 1 00paTHON QYHKINI.

26. uddepeHnnpoBaHHEe HEABHBIX W MNapAMETPHUYCCKH 3aJaHHBIX
¢dynaxuuit. Jlorapupmmaeckoe auddhepeHmpoBanme.

27. I1pon3BoTHBIE BBICIIUX ITOPSIAKOB.

28. Iuddepenunan GhyHKIHH. I'eomerpraeckmii CMBICIT
muddepennmana. OCHOBHBIE TeopeMbl 0 A dhepeHuanax.

29. [Ipumenenne nuddepeHnuana K npuOIMKECHHBIM BEIYUCICHISIM.

30. OcHoBHEIE TeopeMbl AuddepeHInanbHOT0 UCYUCICHUS: Pors,
Jlarpanxa u Komn.

31. Ipasusno Jlonurass.

32.YcnoBusi MOHOTOHHOCTH ~(QYHKIHMH. OKCTpeMyMbl (DYHKILHIL.
Heo6xonnmoe 1 10CcTaTOuHOE YCIOBHS SKCTpeMyMa (D yHKITHH.

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

34. Beinykioctb rpaduka pyHkiuuu. Touku neperuda. Heobxomumoe u
JIOCTaTOYHOE YCJIOBHS TOUEK IIepernoa.

35. AcuMnToTHl rpaduka GyHKINH.

1 kypc JeTHAA ceccus

36. IlepBooOpasnas. HeompeneneHHBbI WHTErpajl W €ro CBOMCTBa.
Tabnuia OCHOBHBIX HHTETPAJIOB.

37. OCHOBHBIE METOJbI HMHTETPUPOBAHMS: 3aMEHA IEPEMEHHOH H
MHTETPUPOBAHUE 10 YACTSIM.

38. OmnpeneneHHbI MHTErpall Kak Mpejiesl HHTerPaIbHOM CYMMBI, €ro
CBOWCTBA.

39. ®opmyna Herotroma — Jle#Onuma. OCHOBHBIE CBOMCTBa
OTIPEZIETIEHHOTO NHTETpaa.

40. BelunciacHHE OMPEACICHHOTO HHTErpaja (3aMeHa IMEepPeMEHHOM,
MHTETPUPOBaHUWE IO 4YacTsM). VIHTerpupoBaHHE YETHBIX W
HEYETHBIX (DYHKIHMI B CHMMETPUYHBIX TIpeJieliax.

41. HecoOcTBeHHbBIC HHTETPAJIbI.

42. T'eomerpuueckne U (U3NYECKHE TPHUIOKEHHUS ONPEICICHHOTO
MHTErpaja.

43. Oo6macts onpenenenuss OHII. Tpenen, HenpepriBHOCTL. CBOKCTBA

(yHKIINH, HETIPEPHIBHBIX B OTPAHMYEHHON 3aMKHYTOM 00JIaCTH.
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44,

45.
46.

47,
48.
49,
50.
51.

52.

53.
54.
55.
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57.
58.
59.

60.
61.

62.

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

70.
71.

72.

73.

74,

75.

76.

YacTHbIC TPOW3BOJHBIE MEPBOTO TOPAAKA, MX T€OMETPHIECKOE
HCTOJIKOBaHME.

YacTHbIE ITPOU3BOIHBIE BBICIIMX MOPSIIKOB.
Juddepenunpyemocts u mosHb  auddepeHnnan  GyHKINU.
WuBapuaHTHOCTH ()OPMBI OJTHOTO AU PepeHmaa.

[Tpumenenne mosnHOro auddepeHnuana K NPHONMKEHHBIM
BeIYHCIEeHIAM. [luddepeHnnansl BHICIINX MTOPSIIKOB.
[TpousBonHas cioxHoi ¢pyHkimy. [lonHas npousBogHas.
JuddepenunpoBanme HeIBHON (YHKIINH.

KacarenpHast IIIOCKOCTh M HOPMalb K IOBEPXHOCTH.

OkcrpeMyMm (yHKOHHM JABYX IepeMeHHBIX. HeoOxommmoe wu
JIOCTaTOYHOE YCJIOBHE SKCTPEMyMa.

HanGonpiree n HamMeHbllee 3Ha4YeHUS (QYHKIUM B 3aMKHYTOH
obnacru.

2 Kypc 3UMHSISI ceccust

Juddepennnanbapie ypaBHEHHs: OCHOBHBIC MOHSTHA. 3alauu,
npUBOASIIME K TU((epeHIHaNTEHBIM YPaBHEHHSIM.

Teopema  cymiecTBOBaHHMS M €AMHCTBEHHOCTH  PELICHHS
i depeHInansHOr0 ypaBHEHHMS.

YpaBHEHUS ¢ pa3ACIAIOIIAMUCS TIEPEMEHHBIMH.

Onuopoansle nuddepeHnnansHple ypaBHeHHS | opsaka.
JIuneitnble ypaBHeHUs. YpaBHeHus bepHymu.

YpaBHeHHUE B ONHBIX AR depeHInanax.

Juddepennnanbable ypaBHEHUS! BBICHIMX HOPSAIKOB: OCHOBHBIC
TIOHSTHS.

YpaBHeHUsI, I0MyCKAIOIINE TOHMKEHHE TTOPSIIKA.

Jluneiinple nuddepeHnnaNbHbIe YPaBHEHUS! BBICIINX TOPSIKOB.
Nuterpuposanue JIOAY ¢ mocTossHHBIME KO3 (HULIIEHTAMHU.
Jluneiinpie HeomHoponHble J[Y. Crpykrypa o0mIero peuieHus
JIHAY.

OneMeHTHl  KOMOWHATOPWKH:  TEPECTaHOBKH,  pa3MeIIeHUs,
COYETaHMUS.

OCHOBHBIE TTOHATHUS TEOPHH BEPOATHOCTEH: HCIBITAHUE, COOBITHE,
BEPOSTHOCTH COOBITHSI.

JeiictBus Hag cOOBITUAMU. AnreOpa COOBITHIA.

TeopeMbl CII0KEHUSI U1 YMHOKEHUS BEPOSTHOCTEH.

BeposiTHOCT TIOSIBIIEHHST XOTST OBI OJTHOTO COOBITHS.

®Dopmyra HOIHOH BeposAsTHOCTH U popmyia baifeca.

Cxema bepnymn, dopmyna bepHynmu, HanBeposTHEIIee YHCIO
nosiBiieHnii coObiThst 4 B cxeme bepHyim.

[Tpubmmxenusie GopMynsl B cxeme bepHymm.

JluckpeTHas ciydaliHas BENWMYMHA H CHOCOOBI e 3amaHus.
OyHKIUS pacpeeIeHUs.

MaremaTiueckoe 0KUJaHUe AUCKPETHOW Cy4yallHOW BETMYHHBI U
€ro CBOMCTBA.

Jucnepcus AUCKPETHOM Cily4allHOW BENIMYMHBI U €€ CBOICTBA.
Cpeanee KBaipaTUuECKOE OTKJIOHEHHUE.

HempepwiBHast  ciydvaitHas BenmuuuHa. CBolicTBa  (QyHKIUU
pacnpeneneHusl.

[InoTHOCTH BEpOSITHOCTH HEMPEPHIBHOM CITyHaifHOM BETMYUHBI U €€
CBOICTBA.

HucnoBble XapaKTEPUCTUKHN HENIPEPHIBHBIX CYYalHbBIX BEIUYUH.

OIIK-1.2

Ucnonsiyer
TEOPETUYECKHUE OCHOBBI
TEXHUYECKUX HAYK JIJIS
MIPUMEHEHUS
WHHOBALIMOHHBIX
TEXHOJIOTUH Ha
peanbHbIX

Ilpumepnwie 3a0anusa u 3a0auu
3aganue 1. CocTaBbTe QITOPUTM PELICHHUS .. ... 3a]Ja4H.
3apaua 2. Beraucnure npenen no npasuiy Jlonurans
lim arcsin(2x—4)
X—2 x2—4

3aganue 3. ChopmynupyiiTe HE0OXOIUMOE YCIOBHE 3JKCTpeMyMa




Nunuxarop

Kon
JOCTHIXKCHUA OI_[CHO‘IHBIC cpe€acTBa
HHAWKATOpa
KOMIIETEHIIUU
CTPOUTENIBHBIX (yHKIMH OIHOM IepeMeHHOM.
00BEKTOB 3agauya 4. KakoB reoMeTprUeCKUil CMBICI OIIPEIEIEHHOTO HHTETpaia

OT JaHHOW ()YHKIMU B JAHHOM WHTEpBaje B JCKAPTOBOW CUCTEME
KoopauHat?

Hpumepnbte npakmudueckue 3A0aHUA 015 IK3IAMEHO8 U 3auema:

1. lanel ~ KOOpAMHATHI ~ BEpIIHH  MHPAMHUJIBI ARAA
A(536), A(2:21), A(-10;1), A, (—46;-3).
1) amHy pebpa AlAZ; 2) yroa Mexmy pedpaMu Ak, u AlA“;

3) yron mexay pedpom Al U TPaHbIO AlAZ’L\3; 4)

Haiitu:

UTONIA/b TPaHU ARA ;5) 00beM nupamubl.

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

3. 3. Hammcath KaHOHHYECKHE M MApaMETPHUUCCKUC ypPaBHCHUS
npsMOH, ipoxosiieit yepe3 Touku M(2,1,-1) u K(3,3,-1).

4. 4. CocraBuTh ypaBHEHHE I[UIOCKOCTH, MPOXOJSIIel depes
toukn A(1,0,2), B(-1,2,0), C(3,3,2).

5. 5. Jloka3atk, 9TO MpsIMbIE MapalICIbHbI:

X+y—-z=0
X+2 y-1 z
3 2 1, X-y-52-8=0
6. Beiuucnure npeaensl:
. 1+4x—x* . . i
a) ||m% ; 6) ||mw ; B)
x> X + 3X° + 2X x>0 COS X — COS” X
Iimx/Zx—l—\/gl
x—3 x_3
o y .. _ 4x—x?
7. Haiigure d_ sl QyHKOWA: a) Yy =e . 0)
X
X =ctg2t,
y = In(sin 2t).

8. HaiiTu HeonpeaeNéHHbBIA  UHTETPal: a)jsin 3X-cos 5xdx , 6)

I1—cosx dx ®) I(2x+5)-exdx.

(x—sinx)?
V20
o xdx
9. BeIYMCIUTD ONpe/IeICHHbI HHTETPaT I _—.
[.2
2 Vx°+5
10. Haiitu miomanb ¢burypsr, OTpaHUYEHHOU JIMHUSIMU:

x=4, y?=4x.

11. Hatitu w  mocrtpouth  oOJacTh  ONpeAeieHus  (QYHKIHUH
U=+49-x*-y? +(x-y)*

12. Haiitu TTOJTHBII I g depeHman byHKIININ:
z=x3Iny —sin2xy.

13. HaiiTh 49acTHbIE TIPOM3BOJHBIE TMEPBOrO TOPsAKa (DYHKIIUU:
7 =5x"y® +In(x +4y).

14. Harucath ypaBHEHWE KacaTelIbHOW IIOCKOCTH W HOPMalld K

MOBEPXHOCTH Z = 4/ x? + y2 B Touke (3,4, 5).

15. Pemnre 3anaqy Komm: yCOS2 xdy = (y2 +1)dX, y(O) =0.




HNuaukarop

KOH JOCTHIXKCHUA OI_[CHO‘IHBIG cpe€acTBa
HHAWKATOpa
KOMIICTCHII N
16. Haiimure oOmee pemenne auddepeHInaIsHOTO YpaBHEHHS
y'+y' =e**
17. lpu nocraBke ¢ 3aBoga Ha 0a3y 1000 pamuonmpreMHHKOB, y 55
BBIIIM M3 CTpos Jammbl. HaliTh BEpPOSATHOCTH TOTrO, YTO B3SITHIM
Hay/ady IIPUEMHHUK OyJeT UCIIPaBHBIM.
18. [IpuHUMaeM BEpOSITHOCTH POXJICHUS MajbyMKa W JICBOYKH
paBHbIMH. HaiiTu BeposiTHOCTB TOro, uTo cpeau 10 HOBOPOXKAECHHBIX 6
OKa)XyTCsl MaJIbUUKaMU.
19. Jlan 3akoH pacrpezieseHus JUCKPETHOH CllyqaiiHON BeTHYHHBI:
X: 10 | 20 | 30 | 40 | 50
p: | 01]02]03]02]02
BBIUHCIUTh €€ MaTeMaTH4ecKoe OXHIaHWe, AUCIEPCHI0 U CpeaHee
KBaJIpaTHYECKOE OTKJIOHEHHE.
OIlIK-1.3 Pemraer Ilpumepnsle npakmuueckue 3a0anus
HWH)XCHEPHBIE 3aganue 1. CucremMatuzupyiire u 0000IIUTE BCE KITIOUEBbIC TOHATUS U
3aJa4M C IOMOIIBIO | IPHEMBI pEIIeHUs] THIOBBIX 3agad mo Tteme «llpomsBomHas» u
Mmaremaruueckoro | «I[IpumeHeHne Mpou3BOIHOM NMpH UCCIeOBaHUN (QYHKIHMH». Pesymbprar
anmnapaTa odopmuTe B BuE TAOIHIIBL.
BEKTOPHOU 3agaua 2. [{ns perieHus 3aiauyu caenaiiTe cXeMaTHUYECKUM YyepTex U
anreOpHl, MOTyduTe (YHKIHMOHATHHYIO 3aBUCHMOCTH II0 YKAa3aHHIO K 3ajade.
AQHAJIMTUYECKON Haiinute obmacth ompenencHus 3TOH (YHKIHMH MO CMBICIY 3aJadu.
TeOMETPHH U Beruncnute 3HaueHus 3Toi QyHKINY MPH TpeX Pa3IMYHbIX 3HAYCHUSIX
Maremaruueckoro | aprymenra. VMccnenyiite ¢QyHKIMIO Ha HauOoJiblliee M HaMMeEHbLIEE
aHanmm3a 3HayeHHsa. OTBEThTE Ha BOIIPOC 3a/1a4H.
«CeueHne TOHHeN HUMeeT (GOpMYy NPSMOYTOJbHHKA, 3aBEPIICHHOTO
OIlK-1.4 Pewaer nonykpyrom. Ilepumerp ceuenus 18 m. [Ipu kakom paguyce moxykpyra
TEOPETHUECKHE IUIOIAIb CeUeHHMs OyIeT HanOoIIbIIei?»
3a/1a4n B 00IacTH OGo3HaubTe pajgMyc MOJYKpyra uyepes I M BBIPasHTE IUIOMAMb O
TEMIOTeXHUKH, ceuenns kak pynkimo ot 2 S =S(r).
THAPABITHK, 3aganue 3. Ha kako# BeICOTE I HAJl IEGHTPOM KpPYIJIOro CTOJIa pajnyca a
TeroMaccooOMeHa,
CJIelyeT TIOMECTHTH JIaMILy, YTOOBI OCBEIIEHHOCTh Kpasi cTosia Oblia
HCTOIB3YA HanOomnpei? (CaMocTOATENIHHO MPOAHATM3UPOBATD - 3HAHWS, METO/BI
(yHnaMeHTaIbHbIE .
A Kakoro pasfiel]a MaTeMaTHKH MOTpeOyroTCS Ul peIIeHHs JaHHOW

3aJ1aun).
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 OJIHOM TIOCKOCTH.

3agava 2. [Ipu moctpoeHHH BHCSYEro MocTa depes peuky «Tuxas» u
BBISICHEHHHM HAJEKHOCTH COOPYKEHHs, CTYAEHTHl CTpoHoTpsaa
CTOJIKHYJIMCh C PEIIEHUEM CIEAYIOIIEH 3a1a4t:

Tpoc, mojABelIeHHBIN 3a ABa KOHIA Ha OJUHAKOBOHM BBICOTE, UMEET
(hopmy nyru napabossl. PaccTosiHne Mex 1y TOUKaMH KpEIUIEHHs PaBHO
24 M. 'mybuna nporuda Tpoca Ha PacCTOSIHUM 3 M OT TOYKH KPETUICHHS
paBHa 40 cM. OnpenenuTs rTyOHHY nporuba Tpoca nocepenHe Mex 1y
KPETUICHUSMH.

3agaua 3. Haiitu paboty cuibl F= (1’ 2, 5) 3JIEKTPOCTATUUECKOT O
MoJisl, MO TEPEMENICHUIO DJJIEKTPUUECKOro 3apsja U3 TOYKH
M, =(0; 4; 2) I M, =(47;4)

. X—COSX

lim———

3apanne 4. [lokaxute, urto npemen *°°X+COSX ne moxer OBITH
BBIYUCIIEH 1o mpaBuiy Jlonurans. Haitgure 3TOT Tmpenen Apyrum
croco0oM.

3aganmne S. 3aBUCUMOCTh MYyTH OT BPEMEHM MNpH NPSIMOIMHEHHOM




Nunuxarop
IOCTHIKEHUS OueHOYHbIE CPEeACTBA
KOMIIETEHIINU

Kon
HHIMKATOpa

1
JBUKEHWH TOUKHM 3a7aeTCS ypaBHEHHEM S = t2+2t2 -3, e S-

nyTh B M, a { Bpems B c. Borumcnure ee CKOPOCTh U YCKOPEHHE B
momenT Bpemenn { =4C.

f(x)=3—x2

Tp =1 MpoBeeHa KacaTenbHas. HaliTm T1ulomanp TpeyrojbHHKA,
00pa30BaHHOrO KacaTeJIbHON U OTPE3KaMH, OTCEKaeMbIMH €10 Ha OCSX
KOOp/IMHAT.

3agaua 7. B mapke arrpakumoHoB ropoxa N oaMH K3 OTpe3KOB
TPAaeKTOPUU  JBW)KEHHMs TIoe3Ja B «AMEPHKaHCKHX  TOpKax»

s(t) = Asin(ot + ¢,)

3agaua 6. K rpaduxy dpyHKImm B €T0 TOYKE C abcuuccoit

MPe/ICTaBIsIeT COOOH CUHYCOHTY:
U ( — U3BECTHBIC YUCTIA.
OmnpenenuTs yroia HaKJIOHAa K TOPH30HTY IIOCETHUTEIIS aTTpakIuoHa /. B
MOMEHT BPEMEHH 11 ero ABIKCHHS IO ITOMY OTPE3KY.

3ananue 8. IlogymaiiTe, C MOMOIIBIO CPEACTB KAaKOTo paszzena
MaTeMaTUKH MOXKHO PEUINTh CICAYIONIYIO 3a/1a4y.

«dns  yOopkum cHera Ha  yiIMIaXx Tropoja  HCIOJb3YIOTCS
cHeroyoopouHbsie MamuHbl. OHH pabOTalOT B TEYEHHE CBETIIOrO
BPEMEHU CYTOK € 6 10 18 4acoB ¢ NMOCTOSHHOW CKOPOCTBIO YOOpKH
cuera 400 (M%/4). UsMmenenue o6beMa CHeEra, BHINAJAI0NIEr0 Ha YIUIIbI
ropoja B TOpoJe B TEYCHHE CYTOK, MOXKHO OIHCaTh ypaBHCHHEM

ds 2
— =120 - 51,
dt ' meS(Ij

,Tne A, po

— obbeM cHera (B M°), BBINABIIErO 3a
24 =
BpeMs t (B wacax), 022224, B vioment BpEMeHI/Ir 0 ha yJIanax

ropoaa nexut 1000 Mm% cHera. YCTaHOBHTE COOTBETCTBHE MEXAY

S(t
BpeMeHeM t 1 06beMOM CHera, JIeKaIero Ha yIIMax ropoia j »
CocraBbTe MAaTEeMaTU4CCKYy0 MOJCIIb 3TOH 3a/1a4u U peuinTe eé.

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

[TpoMexyTouHass aTTecTanys MO AUCHUIUIMHE «MaTreMaTuka» BKIIIOYAeT TEOPETUYECKUE
BOIPOCHI, TO3BOJISIIOIINE OLIEHUTh YPOBEHb YCBOCHHS OOYUYAIOUIUMUCS 3HAHUN, U TIPAKTHYECKUE
3aJJaHMsl, BBISBIIAIONINE CTENEHb C(hOPMUPOBAHHOCTH YMEHUH U BIIaICHUH, IPOBOAUTCS B popMe
2 ’K3aMeHOB H B opme 1 3auera.

DK3aMeH MO JaHHOM TUCHMIUIMHE MPOBOJUTCA B YCTHOW (hopMe MO 3K3aMEHAMOHHBIM
Ouieram, Kaxabli U3 KOTOPBIX BKIIOUaeT | TeOpeTUyeCcKuid BONPOC U TPU MPAKTUUECKUX 3a/1aHHUS.

IToxa3aTenn U KPpUTEepPHH OLCHNBAHUS 3a4eTa:

- JUId cAa4YM 3a4yera OOYy4aroUIUiics TOKa3blBaeT CPOPMHUPOBAHHOCTH KOMIIETEHIMH
OIIK-1; T.e. CTyOeHT JOJDKEH IOKa3aTh 3HAHUS HAa YPOBHE BOCHPOM3BEACHUS U OOBSICHEHUS
uH(pOpMallii, UHTEJUIEKTyalIbHbIE HABBIKY PEIICHUS 3a/1a4;

- 3a4eT He CaH, €CIM pe3yabTaT OOY4YEeHHs HE JOCTUTHYT, OOydaloUIMiics HE MOXKET
M0Ka3aTh 3HAHUS Ha YPOBHE BOCTIPOM3BEACHUS U 00bSICHEHUS HH(OPMALIUY, HE MOXKET TIOKa3aTh
MHTEJJIEKTYaJIbHbIE HABBIKM PELIEHUS IPOCTHIX 3a/ad.

IToxa3aTen 1 KPUTEPHHU OLICHUBAHUS IK3aMEHA:

— Ha OIICHKY «OTJHYHO» (5 0ayyIoB) — 00yYarOUIUiics IEMOHCTPUPYET BHICOKUN YPOBEHB
Cc(OPMHPOBAHHOCTU KOMIIETEHIIMHM, BCECTOPOHHEE, CHCTEMATHYEeCKOe WU INIyOOKOe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINOJHAET NPAKTHUECKUE 3aJaHMsi, CBOOOIHO ONEpUpYyeT
3HAaHUSIMM, YMEHUSIMH, IPUMEHSET UX B CUTYyallUAX MOBBIIIECHHOMN CI0XKHOCTH.

— Ha OILIGHKY «Xopomo» (4 Oamna) — oOyuaromuiics AEMOHCTPUPYET CpPeIHUH YPOBEHb
C(OPMHPOBAHHOCTU KOMIIETEHLIUU: OCHOBHBIE 3HAHUS, YMEHHS OCBOEHBI, HO JOIYCKAIOTCS




HE3HAYUTENIbHbIC OIIMOKM, HETOYHOCTH, 3aTPYIHEHHS IPU aHATUTUYECKUX OIepalHsX, IepeHoce
3HAHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIE CUTYAIHH.

— Ha OLEHKY <«YIOBJeTBOpPUTEIbHO» (3 Oamna)- oOyyaromuics IeMOHCTPHPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMH: B XOJi¢ KOHTPOJIbHBIX MEpPONPHUATUI
JIOMTYCKAIOTCS OIIMOKH, TPOSIBISETCS OTCYTCTBHE OTACIbHBIX 3HAHWM, YMEHUH, HaBBIKOB,
0oOy4arolMicsl HCIBITHIBACT 3HAYUTENbHbIE 3aTPYAHEHUS TNPU ONEPUPOBAHUU 3HAHUSAMH U
YMEHUSIMH TP UX TIEPEHOCE Ha HOBBIC CUTYALIUH.

— Ha OLICHKY «HEeYy/10BJIeTBOPUTEIbHO» (2 Oauia)— 00yJaromuics JeMOHCTPUPYET 3HAHUS
He Ooisiee 20% TeopeTHUEeCKOro maTrepualia, JOMYCKAaeT CYIIECTBEHHbIC OLIMOKH, HE MOXET
MOKAa3aTh UHTEJUIEKTyalbHbIE HABBIKM PEIIECHUS MPOCTHIX 3a]a4 WJIM HE MOXKET I0Ka3aTh 3HAHUS
Jla’ke Ha YPOBHE BOCIIPOU3BEICHHS U OOBSICHEHHS HH(OPMAITUH.

— Ha OIICHKY «HEeY/OBJIETBOPHTEIbHO» (1 0am1) — oOydaromuiics HE MOXKET IOKa3aTh
3HaHUSI HAa YPOBHE BOCIPOM3BEICHHS W OOBACHEHHS WHPOpMAIMHM, HE MOXET IOKa3aTh
MHTEJJICKTyaJIbHbIe HABBIKU PELICHUS MPOCTHIX 33/a4.



