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1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

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

* BOCIIUTAHHUE JIOCTATOYHO BHICOKOM MaTeMaTU4eCKOW KyJIbTYpBbI;

* IPUBUTHUE HABBIKOB COBPEMEHHBIX BUJIOB MATEMaTHYECKOT'O MBIIIJICHHUS,;

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

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

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

OO0muii Kypc MaTeMaTHKH SBJsieTcs PyHIaMEHTOM MaTeMaTUYECKOT0 00pa30BaHUs
OakayiaBpa.

3ajaun n3yyeHus: TUCHUTIITUHBI:

- Pa3BUTHE JIOTHYECKOTO U AJITOPUTMHUYECKOTO MBIIIJICHUS;

- OBJIaJICHUE OCHOBHBIMU METOJaMH MCCJICIOBAHUS M PEIICHUSI MAaTEMaTUYECKUX
3ajay;

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

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

2 MecTo qucHuIInHbl (MOAYJisi) B CTPYKType 00pa3oBaTeIbHOM NPOrpaMMbl

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

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

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

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

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

®dusuka

ConpoTuBieHNE MAaTEPUATIOB

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

WHxeHepHbIe CHCTEMBI M 000PYAOBaHHE 3TaHHHA



OCHOBBI apXUTEKTYPBI U CTPOUTENIBHBIX KOHCTPYKLIUI
CrpoutenbHas puszuxa

CrpouresnbHble MaTepUabl

[TonroroBka k cade u cada rocyJapCTBEHHOIO dK3aMeHa
Teopetnueckas MexaHUKa

3 Komnerenuun ody4darouierocsi, opmupyembie B pe3yJibTaTe 0CBOCHUS

AUCUUIIMHBI (MOAYJIs) U IVIAHUPYeEMbIe Pe3yJibTaThl 00y4eHus

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

Konx nnaukaropa

Nupukatop JOCTHKEHNSI KOMIIETEHIUA

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

OIIK-1.1

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

OIIK-1.2

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

OIIK-1.3

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

OIIK-1.4

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




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

HHUCJIIC:

— KOHTaKTHas pabora — 181 akaz. yacos:

— aynurtopHas — 172 akaj. 4acos;

— BHeayAuTOpHas — 9 akaj. 4yacos;

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

d)opMa aTTCCTalluH - DK3aMCH, 3a4CT

AynutopHast 5 o
o KOHTakTHas paboTa E = dopma TeKyIero
. S8 By KOHTPOJISt
Pasnen/ Tema § (B axaz. yacax) E [ A . P Kon
3 © | camocrosTenpHOM | ycmeBaeMOCTH U
JTACIUTUTAHBI 2 e = . | xommeTeHIUH
O o & paboThI TIPOMEKYTOYHOM
0 mpakr. | €3
Tex. | 8% PaKt. | =@ aTTeCTaluu
3aH. 3aH. | O &
1. Beenenue B MaTeMaTHUECKUN
aHau3
- KOHCYJIbTalluH 0
1.1 Tpexen u pemrenuto I3 Nel, OIIK-1.1,
H.en ep LLI[BHOCTL byHKum 1 8 6 - BBIIOJIHEHHE - IpOBEpKa OIIK-1.2,
o Hf) ﬁpne eMeHHOﬁﬂ AKP Nel ,J13 1 | pemenns AKP Nel | OIIK-1.3,
A P (gactpb — npezersl, OIIK-1.4
HeTpep.)
HWroro no pazaeny 8 6
2. Tuddepenimanpaoe
ucuuciieHne GyHKIUU OJTHOU
NepeMEeHHON
2.1 Onmnpenenenue CAMOCTOATENBHAS [\ W Wl IO
MPOM3BOJHOM QYHKIMHU B pabora ¢ eme}{zm HEB N2
touke. Juddepennuarn, ero JUTEPATypOi — p - npoBepKa o OIK-1.1
TEOMETPUUYECKUIT CMBICIL. KOHCIIEKT e
. ele AKP No2 OIIK-1.2,
T'eomerpuueckuii u 8 2 6,2 «3anaun, pert PEZZCTL B OIK-1.3
MEXaHUIECKHIA CMBICIT MPUBOISIINE K -
. I1K-1.4
npousBoAHoH. [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. UncIoBEIE «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 00pa3oBaHusl, Ha peaTu3aliio KOTOPBIX T0JDKHA OBITh HalpaBJeHa n30oupaeMast
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
ABIIsiETCA yuyeOHas KapTa 10 MOJYJIO Hallel 00pa3oBaTeIbHON MPOTrPaMMBI.

TBoOpuecKkuii NPoeKT, MPEANONATaloINi B OTIMYUE OT MPEIbIIYIIeTr0, KOHSUHBIN
IPOAYKT B CIEIYIOIIUX BapHaHTaX — razeTa K HCTOPUUYECKH 3HAYNMOMY
«MaTeMaTU4eCKOMY» COOBITHIO (TIpa3aHUK yucna «[1u» u T.11.); «MaTemaTudeckasn»
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 3BPHCTUYECKON HAMPABIEHHOCTHIO (TTOUCK, OTOOP M CHCTEMaTH3AINS
UHPOPMAIMU 0 KAaKOM-TO 00BEKTE, 03HAKOMIICHHE YYACTHUKOB ITPOEKTA C 3TON
nH(popManuei, ee aHau3 U 0000IICHHE U, HAKOHEII, TPE3CHTAINS 10 TPAKTUYECKOMY
MIPUIIOKEHUIO).



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

6 YueOHO-MeTOoAHUYECKOe o0eceyeHne caMoCTOATEIbHOI padoThl 00y4aloIHUXCs

[IpencraBneno B npuiioxeHuu 1.

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

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

a) OcHoBHas JUTEpaTypa:

1. Hlunayes, B. C. Briciiasg matemartuka: yueOnuk / B. C. llunaueB. — Mocksa :
HNH®PA-M, 2024. — 479 ¢. — (Beicuiee obpazosanue). — DOI 10.12737/5394. - ISBN 978
-5-16-010072-2. - Tekcr : anekrponnbii. - URL: https://znanium.ru/catalog/product/2085943
(mata obpamenus: 05.03.2026). — Pexxum goctymna: 1o moJmiucke.

2. Maremaruka : yuebnoe 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¢. — (Bricmiee oopazoBanue: bakanaspuar). - ISBN 978-5-16-010118-7. -
Texkct : anextponnsiii. - URL: https://znanium.ru/catalog/product/1818645 (mata
obpamenusi: 05.03.2026). — Pexxum qoctyma: mo nomucke.

0) /lomoJiHUTE IbHAS JIUTEpaTypa:

1. Marematuka B mpumepax M 3ajgadax: yuyeOHoe mocobue / O.M. [lertspesa, JI.H.
XKypb6enko, I''A. Hukonosa [u ap.]. — Mocksa: UTHOPA-M, 2021. — 372 c. — (Bsiciuuee
obOpazoBanue: bakamaBpuar). - ISBN 978-5-16-011256-5. - Tekct: amekrponHsid. - URL:
https://znanium.ru/catalog/product/1588756  (mata oo0pamenus: 05.03.2026). — Pexum
JOCTYTIA: TI0 TIOATIHCKE.

2. ©uxrtenronbll, I. M. OcHOBBI MaTeMaTHdeckoro aHanmu3a. Yacte 1: ydeOHUK Jist
By30B / I'. M. ®uxtenronbi. — 18-e usn., crep. — Cankr-IletepOypr: Jlanb, 2026. — 448 c. —
ISBN 978-5-507-55976-3. — Texkcr: smekTpoHHbIN / JlaHb: 3IeKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/512293 (mata oGpamienus: 05.03.2026). —
Pesxxum nocTyna: st aBTOpHU3. TOJIb30BaTENEH.

3. ®@uxrtenromnsil, I. M. OcHOBBI MaTeMaTHYeCKOro aHayim3a. Yacte 2: y4eOHHK s
By30B / I'. M. ®uxtenronbi. — 16-e usg., crep. — Cankr-IletepOypr: Jlanb, 2025. — 464 c. —
ISBN 978-5-507-50836-5. — Texkct: »amekTpoHHBIA // JlaHb: 3IIeKTPOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/473315 (mata obpamenus: 05.03.2026). —
Pexxum nocTyna: 1uist aBTOpHU3. TOIB30BaTEIEH.

4. lllunayes, B. C. 3agaunuk 1o BBICIIEH MaTeMaTUKe: yaeOHOe mocooue /

B. C. llumayeB. — 10-e u3x., crep. — MockBa: UHOPA-M, 2024. — 304 c. — (Bsicmiee
obpazoBanme). - ISBN 978-5-16-010071-5. - Tekcr: oamekrponnsii. - URL:
https://znanium.ru/catalog/product/2124772 (nara oopamenus: 05.03.2026). — Pexxum gocTyma:
IO TIOJTITHCKE.

B) MeTtoanueckue yKazaHusi:

1. AbpamoBa, .M. DneMeHThI BEKTOPHOU aJireOpbl U aHATUTHYECKOW 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, M. A. Kpussle u noBepxHocTH 2 nopsiaka. [lonspHas cuctema koop-


https://znanium.ru/catalog/product/2085943
https://znanium.ru/catalog/product/1818645
https://znanium.ru/catalog/product/1588756
https://e.lanbook.com/book/512293
https://e.lanbook.com/book/473315
https://znanium.ru/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. Hocosa», 2010 — 12 c.

6. I'paueBa, JI.A. DneMeHTHI TUHEHHOM anreOpbl, BEKTOPHOI anreOpsl U
aHAJIMTUYECKOU reoMeTpun: YueOHoe 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:
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. CobObiTus u BepossiTHOCTh. YacTb 2: Meroa. 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. UccnenoBanue GyHKIMH U mocTpoeHue rpadukos. [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 cnenuanbaocteit. — MI'TY, 2007. — 17 c.



r) DIEKTPOHHBIE PECYPCHI:

. Axmanoa 3. C. Jluneiinas anre6pa: matpuiibl, onpeaenurenu, CJIAY: yue6Hoe mocodue
/3. C. AkmanoBa; MI'TY. - Marautoropck: MI'TY, 2016. - 1 371€KTpOH. ONT. TUCK
(CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/ToView/20314?idb=db0109 (mara
obpamienns: 11.03.2026) . - TekcT: 2IeKTPOHHBII.

. AxmanoBa 3. C. BekropHas anrebpa: yueOHoe nmocobue / 3. C. AxkmanoBa; MI'TY. -
Marunutoropck: MI'TY, 2016. - 1 omekrpon. onr. guck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/ToView/20313?idb=db0109 (mata
obpamienns: 11.03.2026). - TeKCT: 271€KTPOHHBIIA.

. Axmanosa 3. C. AHanuTudeckas reometpusi: yaueoHoe nocodue / 3. C. Axkmanosa; MI'TV.
- Maruutoropck: MI'TY, 2016. - 1 snekrpon. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/ToView/20312?idb=db0109 (mata
obpaienus: 11.03.2026). - TekcT: 31€KTpOHHBII.

. Axmanosa 3. C. Heonpe/ieieHHBII HHTETpal: OT TEOPHH K IMPAKTUKE: yaeOHOe mocooue /
3. C. AxmanoBa; MI'TY. - Maruutoropck: MI'TY, 2015. - 1 a1exTpoH. OoNOT. AUCK
(CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/325 (nara
obpaienus: 11.03.2026). - Tekct: 371€KTpOHHBII.

. I'maronesa U1. B. UnTerpan o ¢urype: yuebroe nocodue [ By3os] / U. B. ['maronesa,
E. A. KonoBasibunk; MarHutoropckuii roc. texuudeckud yH-T um. I'. 1. Hocosa. -
Marautoropck: MI'TY um. I'. 1. Hocoga, 2020. - 1 CD-ROM. - 3arm. ¢ Tutyi. 3kpaHa. -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/2924 (mara obpamieHus:
11.03.2026). - ISBN 978-5-9967-1976-1. - TekcT: 21€KTPOHHBIIA.

. I'pauesa JI. A. [ludpdepenunansuoe ncuncienne GyHKIUU OJHON nepeMeHHon. YacTp 2:
yuebHoe nocobue [mg By3oB] / JI. A. I'paueBa, E. M. I'yruna; Marauroropckuii roc.
texHuueckuid yH-T uM. I'. 1. HocoBa. - Marautoropck: MI'TY um. I'. K. Hocosa, 2019. -
1 CD-ROM. - 3arum. c TUTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2614  (mara oOpaleHus:
11.03.2026). - ISBN 978-5-9967-1623-4. - TekcT: 21€KTPOHHBIA.

. I'paueBa JI. A. Panpl: kypc nekuuit u nmpakTukyM: yuebHoe nocobue / JI. A. I'pauesa, E.
M. I'yruna; MI'TVY. - Marautoropck: MI'TY, 2015. - 1 anektpoH. ont. auck (CD-ROM).
- URL.: https://host.megaprolib.net/MP0109/Download/MObject/174. (nata obparieHus:
11.03.2026). - TekcT: 3JEKTPOHHBIIA.

. TI'yruna E. M. HuterpanbHoe ucuuciieHne (yHKIUA MHOTUX IMEPEMEHHBIX: yueOHOe
nocobue [ By30B] / E. M. I'yrura; MarHuToropckuii roc. TeXxHudeckuii yH-T um. I, .
Hocoga. - Marautoropck: MI'TY um. I'. 1. HocoBa, 2022. - 1 CD-ROM. - 3ari. ¢ TuTyn.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3197 (mata
obpamienus: 25.04.2024). - ISBN 978-5-9967-2371-3. - TeKCT: 3JIeKTPOHHBI.

. I'yruna E. M. nTerpupoBanue pyHKINUN OJHOM MEPEMEHHOMN: ONpeeIeHHbI HHTErpaj
u ero mpwioxenus. Y. 2: yuednoe mocodbue [ By3oB| / E. M. I'yruna; Marautoropckuit
roc. texuudyecknid yH-T uM. ['. M. HocoBa. - Maruuroropck: MI'TY um. I'. 1. Hocoga,
2020 - 1 CD-ROM. - 3arm. ¢  TUTYlL  DKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2958  (mata  oOpauieHus:
25.04.2024). - ISBN 978-5-9967-1527-5. - TekcT: 37€KTPOHHBIH.



https://host.megaprolib.net/MP0109/Download/ToView/20314?idb=db0109
https://host.megaprolib.net/MP0109/Download/ToView/20313?idb=db0109
https://host.megaprolib.net/MP0109/Download/ToView/20312?idb=db0109
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https://host.megaprolib.net/MP0109/Download/MObject/2924
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https://host.megaprolib.net/MP0109/Download/MObject/2958

r) [IporpammHuoe obecneuenue u UHTepHeT-pecypcebi:

HanmeHnoBanue .

1o Ne norosopa Cpok nefcTBUS JTULIEH3UH
Bpayszep Yandex [cBoOonHO 0OecCpovYHO
bpaysep Mozilla |cB0o60ogHO
Firefox pacmpoctpansemoe 110 Oeccpotno
FAR Manager CBOOOTHO 6eccpodHo
7Zip CBOOOTHO 0eccpodHo

IIpodeccnonanbubie 6a3b1 JAHHBIX U UH

OPMAaIlUOHHBIC CIIPABOYHbLIC CHCTEMbI

Haspanue Kypca

CcpUika

HammmonansHas
HH(}pOpMaIMOHHO-aHATUTHYECKAS

cucrema — Pocculickuii WHJACKC Hay4YHOI'O

URL:
https://elibrary.ru/project risc.asp

000

OnekTpoHHas 0a3za MEPUOIUYECKUX W3AAHUN

https://eivis.ru/

Karanoru

Poccuiickas ['ocynapcrtBeHHas OuOinoTexa.

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

um. I'.1.

DneKTpoHHBIE pecypchl Oubnmmoreku MITY

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

9 MaTepuajibHO-TEXHHYECKO€E o0ecreuyeHne JUCIUILINHbI (MOIYJIA)

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

YueOHbIe AyJUTOPpUHN IUIA TPOBCACHUSA 3aHATHH JIEKIIMOHHOI'O THIIA. I[oc1<a,
My.]'ILTI/IMe)II/II\/’IHBIe CpeacCTBa XpaHCHUS, IICpeAaun W NPCACTABICHUA I/IH(I)OpMaI_II/II/I.

YueOHbIe AyJUTOPpUHN IUIA IPOBCACHUSA TPAKTUUCCKUX 33.H5{TI/II>’I, IpYIIIIOBBIX U
HHAUBUAYAJIBbHBIX KOHCYJILTaL[I/Iﬁ, TCKYHICTIO KOHTPOJIA U HpOMe)KYTOQHOﬁ
aTTeCTal . I[ocxa, My.]'IBTHMeI[HfIHHfI ITPOCKTOP, IKpPAH.

Kommekc MCTOANYCCKHUX pa3pa60TOK (pa3,Z[aTO‘lHOl"O MaTtepuajia U MCTOAUYCCKUX
y1(a3aHPII>i) U\MJIM KOMIIJIEKC TECTOBBIX 3aJIaHUM JOJ19 HOATOTOBKHU U IMPOBCACHUA

MIPOMEKYTOUHBIX U PYOEKHBIX KOHTpOJIEH

[Tomerienus 17151 caMocToSTENbHOM paboTh! ydamuxcs. [lepcoHanbHbIe
KOMIIBIOTEPHI C BBIXOJI0M B MIHTEpHET U ¢ AOCTYIIOM B 3JIEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[Tomerenune 11t XpaHeHHs 1 TPOPHUIAKTHYECKOT0 00CTy)KUBaHUS Y4eOHOTO
obopynoBanus. Lllkadsl 17151 XpaHeHHs: yueOHO-METOIMYECKOI TOKYMEHTAluH, Y4eOHOTro

00opynoBaHus U y4eOHO-HATIISITHBIX TTOCOOHIA.
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IMPUJIO)KEHUE 1

6 YueOHO-MeTOAHYECKOE o0eclieyeHrne CaMOCTOATEIbHOI padoThl 00y4a0IIMXCS

OneHouHble cpencTBa Uil TEKYIIEro KOHTPOJS YCIEBAEMOCTH II0 MTOIaM OCBOCHHUS
TUCIUIUIMHBL: THUIIOBOM pacyer (paboTa mpenroyiaraeT 3alluTy), KOHTpOJbHas pabota
(ayautopHas WJIM  BHEAayIUTOpHAas, BO3MOXXHO IIpUMEHEHHE VIHTepHeT-TpeHaKepoB),
WHAMBHUAyalIbHOE JoMalHee 3agaHue. [IpomexyTrodHasi aTTectauus MHpOBOAUTCA B (opme
CEMECTPOBOIO dK3aMEHa.

OuLeHOYHBIE CpEACTBAa TEKYIIEro KOHTPOJS YCIEBAeMOCTHM II0 pasjenaMm, HOpsAIoK
BBITIOJIHEHUS, TPYIOEMKOCTh CaMOCTOSITEIBHOM pabOTHI 110 MOATOTOBKE K KOHTPOJIIO MIPUBOISTCS
HUXKE.

Ilpumepnuie ayoumopnuie konmpovhoie pavomot (AKP):
AKP Nol «Mampuuyuwt, onpedenrumenu, CJ1Y»
3amauya 1. Haiiaure npousBeeHne MaTpUIL

2 4 -1)(1 1 -1 3
2 -1 1
0 3 71|12 -2 0 | -2
00 -2)J{1 1 -2 R
1) B e 2) !
5
3/-4 2 0)
3 1
3agauya 2. Beruncnure onpeneauTens
2 -4 3
5 10 -
0 4 7
3anaua 3. Haiiaure oOpaTHbIe UIst MAaTPUI
1 0 O
[1 _4j 2 5 -1
1) 3 2 1) 4 7 1 .
3agaua 4. Pemute cucreMy a) MaTpUYHBIM CIIOCOOOM U
0) mo gopmynam Kpamepa; B) meronom ['aycca:
X + 3y + 2z = -1,
3X + 2y + 5z = 6,
4 + 3y + z = 1l
AKP No2 «Bexmopuot»
1. TlocTpoiiTe Ha IIOCKOCTH BEKTOPHI a=(4- ), b:(_2;5), c=(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), Haitnure:



a) ANMHY BEKTOpa &, ero HampapJIAIoIIie KOCHHYCHI, OPT BeKTopa & ;
5 ab ac, boc [(a+2)(a-5).

waxb  axc, bxc (a+2c)<(za-sh).

y abc, (a+2cfsa-sb)e-2b),

3 a= (1'4'_3) b= (3'_2'5) c= ( HaiiauTe miomaas Iapajienorpamma,

4;2)
IOCTPOCHHOI'O Ha BEKTOpax a + 2b n C— b , 1 IJIMHBI €TI0 CTOPOH.
a- 12;3)  b=(30;-2) c=(-113)

4. TlpoBepbTe, SBISIOTCS JIM  BEKTOPBI
KOMILJIAHAPHBIMHU.

5. Haiinure (3a + bXC B ZaXb - SC), ecn abc=5
AKP Ne3 «Ananumuueckasn zeomempus

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

2. JlaHbl KOOpJAUHATHI BEPIIMH UpaMuibl Ay A; Az A, . Haittu:
1) ypaBHeHue mpsimoit AjAj;
2) ypaBHEHHUE TJIOCKOCTH Aj As Aj;

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

3. TlpuBectr ypaBHeHHe KpuBoil X° —2X+3y” +12y—5=0 K KaHOHHYECKOMY BHIy H
HOCTPOUTH €€.

AKP Ne4 «Ilpeodenwvr»
BpruncnuTe npenens:
X3 2 X-7)(x-3)(x—4
1. fim 2T X ergx *2x 2. ( Jx=3)( )
x>2 X°_X—-6 rHoo 5x* —x? +11
. X3 X :
3. lim ——— 4. lim 9%
xon( 2x° =1 2x+1 x>-2 (X + 2)
i+7 1
5. Iirr(1)(1—4x)3X 6. Iirrg xctg 5x 7. Iirlr]03x-1
8. MccnenoBars Ha HENPEPHIBHOCTH
X—=3 ecmu x<0
f(x) = { <
5% eciu x>0
AKP Ne5 «Ilpoussoonan»
1. HaiinuTe nepBylo NpOU3BOJHYIO OT (DYHKIIMIA:
_ 2 2 _
a) (XY= Gy y=x-0083X, ) y=X"F"2 5 0g, x+3
y = arccos 5t + 7, X“+2x+1

n Y= 5+ _2arctg (4x2 + 3x)
2. CocraBbTe ypaBHEHHUS KacaTelbHOM K KpuBoi XY = 4 B rouke Xo =1.

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



. cos4x—-1
4.  Beruucnure npeaen no npasmiy Jomurans lim

x—0 <e4x _1)2 .
AKP Ne6 «Heonpeoenennwiit unmezpany

. Haiitu HeonpenenéHHble MHTETpabl:

. . CcoSX 5X -2
dx, 6) jsm(3x+1)dX,B) _[sm xe™"dx , 1) J'mdx,

X2 45X — /X +2
a) j

X2

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

Vx? —6x+13

AKP Ne7 «@HII: oughghepenyupoeanuern
In(x"y)

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

y—X

y

2. Haiitn yactHBIC Tpou3BOIHBIC PYHKIMKA Z = X-arctg Tix?
+X

3. Haiitu npou3BOIHYIO CIOKHON QyHKIMH Z = x? y— y2x ,Tme X=UCOoSV; y=usinv,

oz 01 :
4. HaiiTu Npou3BOJHbIE x u 5 HesIBHOM GyHKIMH €° —x%ysinxyz =0.

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

AKP No8 «Ooviknosennvle oughghepenyuaivmvle ypagHenusn»

1. Haiitu o6muit naTErpan uiam oduiee pemeHue AudQepeHnnanbHOro ypaBHeHs IePBOro

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

){y’ — Y COS X = Sin 2X
y(0)=-1

2. Haittu o6miee permenue auddepeHnaaisHoT0 ypaBHEHMS:
a) y'"'+2y" -3y =(8x+6)e",
6) V' -4y +4y =e”(cosx+3sinx) .
AKP No9 «Cnyuaiinvie coovimusny

1. Tlo mummeHn mpou3BOAUTCS TPH BhICTpena. PaccmarpuBarores coobitus A, B, C — monaganue



2.

3.

IIpU NIEPBOM, BTOPOM H TPEThEM BbICTpeax. UTo 03Ha4aroT COOBITUS A+B+C,AB+Cy

B ypue 12 mapoB. Cpenu 3tux mapoB 3 0enbix u 9 yepHbix. KakoBa BEpOsITHOCTh TOTO, UTO
HayJla4y BBIHYTBIN IIAp OKAXKETCs OeIbIM?

B paguoctyauu tpu MukpodoHa. [[is Kaxkaoro u3 nepBbIX JIBYX MUKPO(POHOB BEPOSTHOCTH
TOTO, YTO OH BKJIIOYEH B JIaHHBIK MOMeHT, paBHa 0,45, a qis Tperbero — 0,9. Haiitu
BEPOATHOCTH TOTO, YTO B JAHHBI MOMEHT BKIIIOUEHBI 2 MUKPO(dOHA.

B nponaxe nmerotcs Oeble 1 KOPUYHEBBIE SIIa B COOTHOIIECHUH 2:3, MPUYEeM MTPOU3BOJICTBO
60% 6enbix 1 71% KOpUYHEBBIX SUIl TaTUPYETCS JHEM, IPEIIISCTBYIONIUM JTHIO TIPOJIAXKH, a
ocTajJbHbIE fllla JaTUpYIOTCs Oosiee paHHMMM uuciamu. [lokynmarens 3akasbpiBaeT siina,
JaTUPyEMbI€ JTHEM, MPEALIECTBYIOIIUM JIHIO MPOJAa)XKH, HEe3aBUCUMO OT ux 1Bera. Kakosa
BEPOSITHOCTH TOT'O, YTO €MY IPOJAAYT PEIICTKY OCNbIX SAUIl?

Tenedonnas cetp yupexacHuss oocmyxuBaeT 200 aGoHEHTOB. BeposTHOCTH TOTO, YTO B
TEUYECHUE MHHYTHI BHYTPH JTOW CETH KTO-TO KOMY-TO TMO03BOHHT, paBHa (,7. Kakosa
BEPOATHOCTH TOTO, YTO B T€UEHHE MUHYTHI OyzeT 5 3BoHKOB? KakoBa BepOATHOCTH TOTO, YTO B
TE€YeHHEe MUHYTHI OyneT He Oosee 5 3BoHKOB? HaliTu HauBeposiTHEMHIIEe YMCIO 3BOHKOB B
TEYEHUE MUHYTBHI.

Ilpumepnvie unousudyanvnvie oomauwinue 3aoanusn (U/]3):
HJ[3 Nel «/luneninaa anceopa»

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

(2 o5 o5 )

-1 56 7 2 3 -1 4)(2
2. Bromomnnuts gevictBust | 3 4 2 1 3 +/5 2 3|]3]|
0 7 8 2 1 -2 3)4
1
1 2 3
3. Beoruucnuts onpenenurens 2 0 4
56 7
1 1 2
4. Haiitn obparayio Matpuy A, ecm A=|2 -1 2
4 1 4

5. PemmuTh cucTeMbl JTUHEHHBIX alreOpanyeckux ypaBHeHuid mo dopmymnam Kpamepa,
MaTpUYHBIM METOAOM, MeToJI0M ["aycca:

3X, +4X, +2X; =3 X, + X, = X3 =36
A) 2X1_X2 _3X3 =_3 B) Xl—XZ +X3 =l3 .
X, +5X, + X3 =2 2X, + X, + X, =7

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



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

HJ[3 N2 «Ananumuueckas ceomempusiy

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

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

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

a) x> -9y’ +2x+18y+73=0;

6) 2x* +3y’ —4x+6y—7=0;

B) y°—4x-2y—-3=0.

wn

No ok

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

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

lim — ; lim — : lim  lim :

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

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

X—>+0 x—o| 2X +1 x—0 x->0 @ _1

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

X+4, x<-1,

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

HJ[3 Ned «Ilpou3soonany»
Haxocoenue npouzeoonoi

1. Haiitu mpousBoHbIie U nuddepeHInanpl IepBOro mopsaKa
7C0S X

l) y = y
ox+1

2) y=(2+5x)* —3cos7x,

3) y=%—4x-arcsinx,

4) y = (cosx)"%.



2. Haiiti mpousBoiHyI0 (QYHKIIMH, 3aJaHHOW HESIBHO

e’ —5xe* —2xy+11=0.

3.Haiitu nmpon3Boanyto GYyHKIIMH, 3aJAHHON TapaMeTPUIECKU

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

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

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

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

f(x)=2x>—-6x*-18x+7 xel[-2;2].

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

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

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

MoMmeHT Bpemenn t=4cC .

Ilpumenenue npou3zeo0Hoil 013 UCC1E006AHUA PYyHKUUIL

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

1. HaliTn Heonpe1eleHHbIE HHTErPaibl



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

dx

13
'[(x +D)VX® +2x-1.

2. Beruucnurts OMPCACIICHHBIC MHTCIPAJIbI

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

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

2) r=cos2¢, OS(DS%
x =2cost,

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

4. BeluMcnuTh AUHY AYTH KPUBOMU, 3aJJaHHON ypaBHEHUEM

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

2) p=3e"", —/2<p<x/2

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

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

rpadukamu pyHKImii X =3-y?> , x=y’ +1

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

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

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

A) z=x" (1) B) z:ln(\/;+\/§) (1).

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

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



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

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

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

B HamnpasiieHuu Bektopa (1;1).

8. Haiitu HanGonplee 3Ha4YeHUE PYHKIUU:

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

HJ[3 Ne7 «Kpamnuvie unmezpanoy)

2

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

<

2.1
3’73
dy | f(x;y)dx.

2. I3meHuTh MOpAAOK UHTCTPUPOBAHUS B JBOMHOM HHTErpaic:

P — N

< |+~

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

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

OKPY>KHOCTH
r=1).

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

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

R, OFpaHI/I‘{CHHOﬁ TOBCPXHOCTAMMU.

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

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

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

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

HJ[3 Ne8 «Oobviknosennvle oughghepenyuanvrvie ypagHeHusn»



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

nopsizika (B mpumepe 3)pemuTs 3amauy Korm):

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

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

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

y(1)=§, yQ=1"

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

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

3. Haiitu pemenue 3agauun Komu:

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

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

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

y' =2x—-5y+e'
X'=y-6x+e®

H/[3 Ne9 «Teopusn eepoamnocmeity

[Tpon3BoauTCs 5 BEICTPENIOB IO PE3EPBYapy ¢ FOPIOYUM, IPUUEM PE3EPBYaAp IOCIE NEPBOIO
MIOMaJIaHUsl B HEro BOCIUIAMEHSIETCSI, a MOCe BTOPOrO IOMAaJaHUsl B HErO — B3pPbIBACTCS.
BeposTHOCTB ONIaanus B pe3epByap Ipu KakJ oM BbicTpese paBHa 0,3. HaliTu BeposTHOCTb
TOT0, YTO pe3epByap OyleT NOJ0KKEH, HO HE B30PBETCSI.

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

Cama mnomnazaer B MHUIIEHb IPU OJHOM BbICTpene ¢ BeposTHocThio 0,8, Mama — ¢
BeposATHOCTHIO 0,7, a [Tama — ¢ BepositTHOCThIO 0,75. Cama BeicTpenui 2 paza, Mama — 3 pa3sa,
[Tama — 1 pa3, mocie 4yero B MHWIIEHH ObUIO OOHApykeHO oaHO oTBepcthe. Kakosa
BEPOATHOCTH TOTO, UTO B MULIEHB Nonana Mara?

Pa3peiB CcBSI3M MPOMCXOAUT B OJAHOM M3 3BeHbEB TenedoHHOro Kadens. MOHTED
MOCJIEIOBATEIbHO TIPOBEPSICT 3BEHbs, OOHApy>KuBas MecTo paspbiBa. CoCTaBUTH psA
pacripefieieHusi 4Huclia OOCIeOBAHHBIX 3BEHBEB, €CIM BEPOSATHOCTb pas3phiBa s
KQKIO0ro 3BEHa IIOCTOSHHA W paBHa p.

3agaH psAO  pacnpelnesieHus JTUCKPETHOM CIy4yalHOM BEJIMYMHBI X.

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

pacripefieieHuss M TMOCTpouTh €€ Tpaduk. BpUKMCINTE MaTeMaTHYeCKOe OXHUAaHUe



m
X, JIUCHEpPCHUI0 DIX] , CpemHee  KBaipaTHYeCKOe  OTKIOHGHHE  OX 1
—o, <X<
BCPOATHOCTD P(m —o, <X <m +0,).
6. 3amana QyHKIUA pacnpeneNeHus CIy4alHOW BEIMYMHBI X
0, X <3,
1
F(x) = Z(_X3+12X2 —45x+54), 3<x<5,
1 X >5.
Haiitu mnotHocts  pacmpenenenus. [loctpouts rpaduku GyHKIMH U
IUIOTHOCTHA PAcCHpeeNiCcHus. BBIYUCINT, MaTeMaTHYeCKoe OXXHIaHWE, IUCIEPCUI0 U
BEPOSATHOCTH P(X (0, 4)).
7. B Tabmuue mnpuBenEH 3aKOH pacIlpenesieHHsl BEPOATHOCTEM CHCTEMBbI CIydalHBIX
BennuuH (X, V)
X
Y L -2 -1 0 1 2
1 0,01 0,03 0,04 0,14 0,08
2 0,07 0,06 0,04 0,10 0,05
3 0,05 0,03 0,16 0,06 a
I . my, my .
Haiiti: xoadduiment «a»; MareMaTuyecKkue  OKHUJAHUS ;  TUCTIepCUU
2 2
o, O r
77 koaddunment koppemsuun  * Y.
HJ[3 Nel0 «Ilepsuunasn oopadbomka pe3yibmamos IKCHEPUMEHmMa)
JlaH cTaTucTHYeCcKUH psit (MCXOAHBIC 3HAUCHHUS BEJIMYHH)
X v X v X v X v X v
384 | 187 | 407 24 303 18 273 | 251 22 21
40,2 11,7 50,8 9 284 | 157 38 20,6 2 28,6
24,1 20,9 38,2 228 | 4716 113 52,8 15,2 195 19,7
325 | 224 36 198 | 303 | 213 48 245 46 20,3
25 295 | 357 153 | 305 | 278 26 28,7 278 15,5
38,1 19,6 343 20,7 | 487 115 325 28 352 | 307
168 | 322 | 438 13 16,8 183 57,1 29 416 18,2
288 | 297 35,5 24 239 | 202 40 238 | 425 153
471 14,7 | 459 24 54,3 14,2 50,7 15,9 329 | 225
50,1 15,9 293 21,9 | 608 | 272 58,6 93 356 | 227
30,2 25 54,2 14,2 21,4 | 198 | 401 174 47 17,3
36,9 232 59,8 6.1 384 23 344 | 234 | 314 | 302
36,6 79 2.2 223 | 468 | 205 53,7 124 | 282 30
38 15,4 52 6.1 238 183 | 421 | 285 33,7 19,8
55 1 312 24,2 37,9 | 326 43 20,2 27,6 185
16,2 25,2 51,2 14,2 30,6 | 215 235 14,6 36,8 10,7
49,7 15,9 32,2 20,4 37 245 329 | 258 | 455 14,8
49,7 195 | 309 20,7 57,6 | 203 54 14,4 18,6 153
423 197 | 415 108 | 419 146 | 423 | 235 258 | 274
35,7 11,9 | 412 938 341 | 263 58,8 9,2 39,2 17,5

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

H/3 Nell «Hucnosvle xapakmepucmuKu 2eHepaiIbHblX RAPAMEMpPoe»

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




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

H/[3 Nel2 «IIpoBepKa CTATUCTHYECKUX TMIIOTE3»

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

HJ[3 Nel3 «Bovisaicnenue KoppeaayuoHHOU 3a8UCUMOCHIU USMEPUMBIX RPUZHAKO8)

[lo manabiM 3amauu, uccnegyemor B MJI[3 NeNe 11-13, HATH W 3amnucarb B
KOPPEJSILIHOHHYIO TabNUIly yCIOBHBIE cpefHue. Ha KOppessiMoHHOM I0Jie MOCTPOUTh JTUHUU
perpeccuu. HaiiTi ucnpaBiIeHHBI KOPPENALMOHHBIA MOMEHT M KOX(QQHIMEHT KOPPENLuu.
[IpoBepuTh rUMOTE3y O HE3aBHUCUMOCTH Mpu3HakoB X ©u Y (ypoBeHb 3HAYMMOCTH HPUHATH
paBubiM 0.05). Paccumrare kodd¢uimenTsl nuHeWHON perpeccuu (X Ha Y wm Y Ha
X).IIpoBepuTh 3HAYMMOCTh ypaBHEHUS perpeccud. HailTu noBeputTenbHbIE HHTEPBAIbI IS
KOX((HUITMEHTOB KOPPETSAIUN U TUHSHHOH perpeccuu (mpu ypoBHe HaaéxkHocth 0.95).



IMPUJIO)KEHUE 2

7 OueHo4YHbIE CpeCTBA JJIA POBeIeHNsI IPOMEKYTOYHOM aTTecTAlNU

a) [lnanupyemble pe3yJibTaThbl 00y4eHHs] U OLIEHOYHBbIE CPeACTBA /Jisl NMPOBEAECHUS
MPOMEKYTOYHOM aTTECTALMU:

Kox WNupukarop
JOCTUKCHUS OneHouHsble CpeacTBa
MHIMKATOpa
KOMIICTCHIIUHN
OIIK-1 - CnocobeH pemath 321244 NPogecCHOHATBLHOM /1esITeJIbHOCTH HA OCHOBE

HUCIIOJIB30BAHHUA TCOPETUYCCKUX U NIPAKTUYICCKHUX OCHOB €CTCCTBCHHBIX U TCXHUYECCKUX
HAYK, a TaK/kK€ MAaTEMATUIECCKOI'O allliapaTta

OIIK-1.1

Onpenensier
XapaKTePUCTHKH
(buzmueckoro u
XIMHYECKOTO TIpoIiecca
(sBICHMS),

XapaKTepHOro TS
00BEKTOB
npoQeCCUOHATBHOM
JACATCIBbHOCTU, Ha

OCHOBE TEOPETUYECKUX
U DKCIICPUMCHTAJIbHBIX
HCCIIEJOBAHUN

1. @opMyIUPOBKH OCHOBHBIX TEOPEM (CBOICTB, IPU3HAKOB
U3Y4aeMbIX TOHATUH, HEOOXOAMMBIE U JOCTATOYHBIE
YCJIOBHSI) B M3y4aeMbIX pa3jeliax Kypca.

2. MeToabpl pacKpbITUSI HEOMPEIEICHHOCTEH, BBIICHEHUS
HEMPEPHIBHOCTH (DYHKIMH OJTHOW IEPEMEHHOIA.

3. AIroput™M NPUOTUKEHHOTO BBIYMCICHUS (DYHKUIUU C
noMmoniplo  auddepeHnrana; HaNUCAaHHWS  ypaBHEHHS
KacaTeJIbHOU MPsAMOH (TUIOCKOCTH).

4. ANTOPUTM TIOJTHOTO HCCIICIOBAaHUS () YHKITUH.

5. Metoabl BBISICHEHUS KI1aCCOB HHTETPUPYEMBIX (DYHKITUH,
a TaKXKe METOAbl WHTETPUPOBAHUS OCHOBHBIX KJIIACCOB

GbyHKLINH.

TeopeTnueckue BONPOCHI IJ151 32a4eTa U IK3aMEHOB

1 xypc 3uMHSAA ceccusi

1. CkanspHOE IPOM3BE/ICHHE JIBYX BEKTOPOB M €TO CBOMCTBA.

2. BexTopHOe npou3sBeieHNE IBYX BEKTOPOB U €TO CBOICTBA.

3. CwmemaHHoe NMpou3BeACHHUE TPEX BEKTOPOB U €r0 CBOUCTBA.

4. OcHOBHasg wuues aHAIUTHYECKOW TEOMETpUH, MpPUMEHEHHE
BEKTOPHBIX IIPOU3BEICHUM.

5. Tlpsmas Ha miockocTu. PasnudHbele BUIBI ypaBHEHUH IpsSMON Ha
ITOCKOCTH.

6. VYroa MexIy NMpsMbIMH Ha IUIOCKOCTH. PaccTosiHMEe OT TOYKH 10

MPSIMOH Ha IJIOCKOCTH.

OIuIC U ero CBOUCTBA.

I'mnepOona u eé cBoiicTBa.

[Tapabona u e€ cBoiicTBa.

10. IlmockocTh B  IIPOCTPAHCTBE.
IUIOCKOCTH B IPOCTPAHCTBE.

11. VYron Mexay TIOCKOCTSIMHU. PaccTosiHEE OT TOYKH JI0 TMIIOCKOCTH.

12. Tlpsimas B npocTpaHcTBe. Pa3niuHble BUIbI YpPaBHEHHI NPSIMOM B
MIPOCTPAHCTBE.

13. BzaumHOe pacroyio)eHHe IIOCKOCTH U MPSIMOW B IPOCTPAHCTBE.

14. TToBepXHOCTH BTOPOTO MOPSJIKA.

15. KpuBas B mpocTpaHCTBE.

16. ®ynknus. CrocoOsl 3aganusa. O6macte onpeneneHus. OCHOBHEIC
3JIeMEHTapHbIe QYHKIMHU, UX CBOHCTBA, Tpaduky.

17.Tlpenen ¢yHkimu B Touke. Ilpenen QpyHKIMM B OECKOHEYHOCTH.
OOHOCTOPOHHNKE MPEAEbL.

18. beckoHeyHO Manble M OCCKOHEYHO OOoibIIue (YHKIUH, CBSI3b
Mexay HuMH. CBOMCTBa OECKOHEUHO MaJIbIX (YHKITHA.

19. Teopemsl 0 npenenax. PacKpbITHE HEOIPEACICHHOCTEH.

20. 3ameuaresbHbIC IPEICIIBL.

21.CpaBHeHrne OCCKOHCYHO MabIX (QYHKIUH. ODKBHUBAJICHTHBIC
O6eckoHEUHO Manble (YHKIUM ¥ OCHOBHBIE TEOPEMBI O HHX.
[TpumeHeHNE K BBIYHCICHUIO MIPEACTIOB.

22.HempepblBHOCTh (PYHKIHMH B TOYKE.
KaccupuKarys.

© N

Pasnuunble BHABI ypaBHEHHUN

Touku paspsiBa M UX
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IOCTHIKEHHUS
KOMIIETEHIINU

O1eHOYHEIE cpe€acTBa

23.[Ipom3BomHas (QYHKIUH, €€ TeOMETpUYeCKHd M (PU3HUSCKUA
CMBICIT.

24. YpaBHeHHs KacaTeJIbHOU u HOpMaJu K KpPUBOM.
JuddepeHumpyeMocTh QYHKIUH B TOYKE.

25.1lpon3BosHass CyMMBI, pa3HOCTH, IPOM3BEICHHUS, YaCTHOTO
¢bynkmid. [IponsBoaHast cioxHOI U 00paTHOH QyHKIMIL.

26. luddepeHnrpoBanrie HESBHBIX W MapaMETPUUYCCKH 3aTaHHBIX
¢bynkimi. Jlorapupmudeckoe audhepeHIpoBaHue.

27. [Ipon3BOIHBIC BBICIIUX MTOPSIKOB.

28. Iuddepernnan GhyHKIHH. I'eomeTtpraeckmii CMBICIT
muddepennmana. OCHOBHBIE TeopeMBbl 0 auddepeHnanax.

29. [Ipumenenne nuddepeHnrana K npruOIMKECHHBIM BEIYUCIICHISIM.

30. OcHoBHEIE TeopeMbl auddepeHInaTsHOT0 HCYUCTeHH: Porus,
Jlarpanxa u Komn.

31. [IpaBusno Jlonuras.

32.YcnoBust MOHOTOHHOCTH ~(YHKIMH. OKCTpeMyMBbl (DYHKLHIL.
Heo0xoanmoe 1 10cTaToyHOE YCIOBUSI SKCTpeMyMa (pyHKINH.

33. Haubosnbliiee 1 HANMEHBIIICE 3HAYCHUS (PYHKITUH HA OTPE3KE.

34. Beimykiocts rpaduka ¢pyskiuu. Toukn neperuda. Heooxonumoe u
JIOCTATOYHOE YCJIOBHS TOUEK Iepernoa.

35. AcumnToTs! rpaduka GyHKIHH.

1 kypc JeTHsAsA ceccust

36. IlepBooOpas3Has. HeompeneneHHBI WHTETpal W €Tr0 CBOMCTBA.
Tabnuia OCHOBHBIX HHTETPAJIOB.

37. OCHOBHBIE METOJbl HMHTETPUPOBAHMS: 3aMEHA IIEPEMEHHOH H
MHTETPUPOBAHUE I10 YACTSIM.

38. OmnpeneneHHbId MHTErpall KaK NpeJiesl MHTerPaIbHON CYMMBI, €ro
CBOWCTBA.

39. ®opmyna Herotona — JleitOuuma. OCHOBHBIE CBOICTBa
OIIpEIeTICHHOT'0 MHTEerpaa.

40. BplucieHue ONpeNeNICHHOTO HHTerpaja (3aMeHa MepeMEHHOH,
WHTETPUPOBaHWE IO YacTiAM). VIHTerpupoBaHWe 4YETHBIX U
HEYETHBIX (DYHKIMH B CHMMETPUYHBIX TIpeJieliax.

41. HecoOCTBEHHBIC HHTETPAIEI.

42. T'eomerpuueckne n (PU3NYECKHE TIPHUIOKEHHUS ONPEIEICHHOTO
MHTETpaJa.

43. O6nacte ompenenenus OHII. [Ipenern, HenpepsiBHOCTE. CBOMCTBA
(GyHKINH, HEIPEPHIBHBIX B OTPaHUYEHHOH 3aMKHYTOH 00JIaCTH.

44. YacTHble TPOM3BOAHBIE NEPBOTO IOPAIKA, WX TEOMETPHYECKOE
HCTOJIKOBaHHE.

45. YacTHBIC TPOU3BOHBIEC BBICIINX HOPSIIKOB.

46. [IuddepenuupyeMocT W monHblid aupdepenunan QyHKIMM.
HuBapuaHTHOCTH ()OPMBI MOJTHOTO AU PepeHmaia.

47. Tlpumenenne mnonHoro auddepeHnmana K NPUONIMKEHHBIM
BeIYHCIEHIAM. [IuddepeHnnansl BHICIINX MOPSIIKOB.

48. TIpousBoaHas cnoxxHO# ¢pyHkuuu. [TosHas npon3BoIHas.

49. [ucddepeHunpoBanue HEIBHONW QYHKIINH.

50. KacarenpHast INIOCKOCTh U HOPMaJIb K TOBEPXHOCTH.

51. DkctpeMyMm (GYyHKIIUM JBYX TMepeMeHHBbIX. HeoOxommmoe u
JIOCTATOYHOE YCJIOBHE IKCTPEMYMaA.

52. Hawubospiice W HauMEHbICe 3HAYCHHUS (YHKIHH B 3aMKHYTOH
obnactu.

2 Kypc 3UMHSIS ceccHs

53. IuddepennnanpHple ypaBHEHUS: OCHOBHBIE TOHSTHA. 3aJadw,
NPUBOASIIIHE K TU(Q(epeHIIaNbHBIM YPaBHEHUSIM.

54. Teopema  CymecTBOBaHMS M  €JUHCTBEHHOCTH  pPEIICHHSA
muddepeHnantsHOTO ypaBHEHHS.

55. YpaBHeHUs ¢ pa3eNsIOMIUMUCS IEPEMEHHBIMHU.

56. Opnnopoassle nuddepeHmanbuble ypaBHeHUs | nopsaka.

57. Jluneiinble ypaBHeHUs. Y paBHeHus bepHymm.

58. VYpaBHenwue B moyHbIX AuddepeHnmaiax.
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59. Iuddepennmanpaple ypaBHEHHS BBICHINX ITOPSIKOB: OCHOBHBIE
MOHSTHS.

60. YpaBHeHUs1, IOITyCKAIOIIUE MOHIKEHUE MTOPSIIKA.

61. Jlunelinble nuddepeHnraIbHbIe YPaBHEHHS BBICIINX MOPSIKOB.
Wnrerpuposanne JIOAY ¢ nocTossHHBIME K03 (DUIIMEHTAMH.

62. Jluneiinble HeomHoponubie JIY. CrpykTypa o0OLIEro perieHus
JIHAY.

63. DmeMeHTBI ~KOMOWHATOPHKH:  IIEPECTAHOBKH, pa3MeIICHHS,
COYETaHus.

64. OcCHOBHBIC TIOHSTHS TEOPHH BEPOATHOCTEH: HCITBITAHIE, COOBITHE,
BEPOSITHOCTH COOBITHSL.

65. [eitctBus Hag cOOBITHAMU. AnreOpa COOBITHIA.

66. TeopeMbl CIIOKCHNS U YMHO)KEHHS BEPOATHOCTEH.

67. BeposTHOCTH MOSIBIICHHS XOTS OBl OZJTHOTO COOBITHSL.

68. dopmyna nonHO# BeposiTHOCTH U hopmyia Baiieca.

69. Cxema bepnymu, ¢popmyna bepHyiuin, HauBeposITHeHIIee YUCIIO
MosIBIICHU cOObITHS A B cxeme bepHym.

70. Ilpubnmxenusie popmyisl B cxeme bepHysmm.

71. JluckpeTHas ciydaiiHas BENMYMHA M CIIOCOOBI €€ 3aJaHusl.
OyHKIMSA pacripenencHus.

72. MatemaTnueckoe OKAIaHre AUCKPETHOW CIyYallHOW BEIMYUHBI U
€ro CBOICTBa.

73. Jluctiepcuss AMCKPETHOW CIIy4alHOW BENWYHMHBI U €€ CBOWCTBA.
Cpennee KBaJpaTHIECKOE OTKJIOHEHHE.

74. HempepsiBHast cioydaiiHas BennuuHa. CBOWCTBA  (QYHKITUH
pacnpeneneHusl.

75. TIIOTHOCTH BEPOSITHOCTH HEMPEPHIBHOM CITydaifHON BETMIUHBI U €€
CBONCTBA.

76. UucioBble XapaKTEPUCTHKN HENPEPHIBHBIX CIIyYallHbIX BETUYHUH.

OIlK-1.2

Ucnonszyer
TEOPETUIECKUE OCHOBBI
TEXHUYECKUX HAYK IS
IPUMEHEHUS
MHHOBAIIMOHHBIX
TEXHOJIOTHH Ha
peabHBIX
CTPOHTEIBHBIX
00BEKTOB

Ilpumepnule 3a0anus u 3a0ayu
3ananue 1. CocTaBpTe ITOPUTM PEUICHUS .. ... 3]]a4H.
3apaua 2. Beraucnure npenen mo npasuiry JlonuTans

lim &csin(2x-4)

x—2 x2 —4
3ananne 3. ChopmynupyiiTe HEOOXOIUMOE YCIOBHE BSKCTpEeMyMa
(hyHKOMK OJTHOHM IepeMEHHOH.
3agauya 4. KakoB reoMeTpHUECKUI CMBICH ONIPEEIEHHOTO HHTErpaia
OT JaHHOW (YHKIMM B JAHHOM HHTEpBaje B JEKAPTOBOM cHcTeMe
KoopauHatT?

Hpumepnble npakmuiueckue 3a0aHUsA 015 IK3AMEHO8 U 3auema:

1. lanpl  KOOpAMHATHI  BEPIIMH  MHUPAMHIBI ARAA,
A(L36), A(221), A(-L01), A(-46-3).

1) nmuny pebdpa A&AZ; 2) yrox Mexay pedpamu Ah, u AiA“;

Haiitn:

3) yron Mexny pebpom AA U TpaHbIo AiAZAi 4)

TIOIAb TPaHu AMA ; 5) o0bem nmupamMuabL.

2. 2. B tpeyrombhauke ¢ BepmmHamu A(2,1), B(5,3), C(-6,5)
HAWTH IITUHY BBICOTHI U3 BEPIIMHBL A.

3. 3. HammcaTh KaHOHHYECKHE M MApaMETPUUCCKUC ypPaBHCHHUS
npsMOH, poxosiieit yepe3 Touku M(2,1,-1) u K(3,3,-1).

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

5. 5. Jloka3aTp, 4TO NMpsIMbIC TIApaJUICITHHBI:




Nupuxarop

Kon
JOCTHIKXCHUA OI_[CHO‘IHBIC cpe€acTBa
HHAWKATOpa
KOMIICTCHIIUHN
X+y—-z=0
X+2 y-1 z
3 2 1, X-y-52-8=0
6. Beraucnure npenens:
- 1+4x-x* . 3x-arcsin 2x
a) lim———— : 0 Ilm—————— : B
xom X+ 3X” + 2X x=0 COS X — CO0S "~ X
. J2x-1-+5
lim ————-
x—3 x— 3
2
7. Haiigure & s GyHKOWA:  a) Y = e 0)
dx
X =ctg2t,
y = In(sin 2t).
8. Haiit HeonpeenéHHbIH HHTETPA: a) J. sin 3x-cos 5xdx , 6)
i 1-cosx . B) j(2x+5)-exdx.
(x—sin x)*
V20
9. Ber4ucnuTh onpeeneHHbli HHTeTrpat ﬂ
2 VX 2 +5
10. Haiitn IUIOIAAb ¢burypsl, OTpaHUYEHHON JTUHUAMU:
x=4, y®>=4x.
11. Haifittu w®  mocTpouTh  00JAacCTh  ONpeneieHus  (QyHKIHH
U=+49-x*-y? +(x-y)®
12. Haiitu TIOJTHBIN nuddepeHnuan yHKINY:
3 -
z=x"Iny—sin2xy.
13. HaiiTu uacTHble NPOM3BOJHBIE IEPBOTO MOPsAKA (QYHKIUU:
24,3
Z=5x"y’ +In(x+4y).
14. HaniucaTp ypaBHEHHE KacaTeNbHOW IUIOCKOCTH M HOPMaId K
2 2
noBepxHoct Z =4/ X" +Y~ B Touke (3,4, 95).
2 2 —
15. Pewnte 3amaqy Kowm: Y COS® xdy = (y +1)dX, y(O) =0.
16. Haiinure o6mee pemenne audQepeHuanbHoro  ypaBHEHUS
y'+y =e**
17. Ilpn nocraBke c 3aBosja Ha 6azy 1000 paanorpueMHHUKOB, y 55
BBIIM W3 CTPOsl Jamnbl. HalTH BepOATHOCTH TOTO, 4YTO B3SATHIHA
Hay/ia4y IIPUEMHUK OyJeT HCIIPaBHBIM.
18. [IpuHUMaeM BEpOSITHOCTH POXJICHUS MajbuMKa W JICBOYKH
paBHbIMH. HaliTi BeposiTHOCTB TOro, uTo cpeau 10 HOBOPOXKIEHHBIX 6
OKaXyTCSl MAJIbYMKAMHU.
19. Jlan 3akoH pacrpe/ieseHusl JUCKPETHO Clly4ailHON BeTHYHHBI:
X: 10 | 20 | 30 | 40 | 50
p: 101]02]03]02)02
BBIYHCIINTh €€ MAaTEeMaTHYECKOE OXKHIaHME, IUCICPCHIO U CpEenHEe
KBaIpaTUYECKOE OTKJIOHECHHUE.
OIIK-1.3 Pemaer Ilpumepnsvle npakmuueckue 3a0anus
WHXCHEPHBIC 3ananue 1. CucreMatn3upyire u 0000IKUTE BCE KIIOUECBBIC TOHATUS U
3a7a4M C IOMOIIBIO | IPHEMBI PEIIEHUs] THNOBBIX 3agad mo Tteme «llpomsBomHas» u
MaTeMaTH4eCKOTO «[IpuMeHeHne MPOU3BOTHOM TIPH UCCIIeJOBaHNH QYHKITUIY. Pe3ymbTaT
arnmapara 0ohopMHUTE B BUJIC TAOIHIIBI.

BEKTOPHOM

3agaua 2. [{ns perieHus 3aiayu caeiaiiTe cXeMaTHUECKU 4yepTex U




Nupuxarop

Kon
JOCTHIKXCHUA OI_[CHO‘IHBIG cpe€acTBa
HHAWKATOpa
KOMIICTCHIIMU
anreopsl, noxydure (YHKIMOHAIBHYIO 3aBUCHMOCTh IO yKa3aHHIO K 3ajade.
AHAIIUTUYECKOU Haiinute obmacts ompexnenceHus 3TOH (YHKIHUH MO CMBICTY 3aadu.
reOMETpUH U Beruncnure 3HaueHus 3Toi QyHKINU NPH TPEX Pa3IHMYHbIX 3HAYCHUSIX
MareMaTruueckoro | aprymenta. Mccmenyiite QyHkiuio Ha HauOojbllee M HauMEHbIIIEE
aHanm3a 3HaueHMs. OTBEThTE HA BOIIPOC 33Ja4H.
«CeueHue TOHHeNs UMeeT (GOpMy IPSIMOYIOJIBHUKA, 3aBEPLICHHOTO
OIIK-1.4 Pemaer nonykpyroM. Ilepumetp ceuenns 18 m. IIpu kakoM panuyce Hoykpyra
TEOpETHUECKHE IJIOIIab ceueHus OyaeT HauOOoIbIIeH?»
3a7a4M B 0071aCTH OGo3HaubTe pajdyc MOTYKpyra depes I M BBIpasuTe IUIOMAmb O
TCIIOTCXHHKH, ceuenns kak pynkumo ot Vi S =S5(r).
THapaBJIMKU, o
3ananue 3. Ha xakoif BEICOTE I Ha[ IIEHTPOM KPYTIIOTO CTOJIa pajnyca a
TETIOMacco0OMeHa,
CJIelyeT TIOMECTHTh JIaMILy, YTOOBI OCBEIIEHHOCTh Kpas cTosa Oblia
UCTIONB3YS .
y HanOomnpei? (CaMocTOATENHHO MPOAHATM3UPOBATD - 3HAHWS, METOMBI
(byHIaMeHTaIbHbIE .
Kakoro pasfiea MaTeMaTHKH MOTpeOyroTCS Ul peIIeHHs JaHHOU
3HAHUSA

3aJ1a4m).
IIpumepnvie npuknaousle 3a0auu u 3a0anus

AL 0;1) B(44:6)

3agaua 1. IlpoBepurb, JexaT I TOUYKH
C(Z; 2; 3) u D(lO; 14, 17) B OJIHOM MJIOCKOCTH.

3apaua 2. [Ipu moctpoeHHH BHCAYEro MocTa yepe3 peduky «Tuxas» u
BBIICHEHHM HAJEKHOCTH COOpPYKEHMs, CTYAEHTHl CTpoHoTpsnia
CTOJIKHYJIMCH C PEIICHUEM CIIEAYIOLIEeH 3a/1auu:

Tpoc, noABeIIeHHBI 32 Ba KOHIIA Ha OJWHAKOBOW BBICOTE, MMEET
(hopmy nyru napabosl. PaccTosiHne Mexmy TOUKaMy KPEIUIeHHS PaBHO
24 m. I'myOuHa iporuba Tpoca Ha PacCTOSHUH 3 M OT TOYKU KPETUICHHUS
pasHa 40 cM. OnpenenuTs NIyOHHY Mporuba Tpoca nocepenHe Mex 1y
KpETUICHUSAMH.

N F=02
3angaua 3. Haiitu paboTy cribt ( T 5) AIEKTPOCTATUIECKOTO
MOoJsl, MO MEePEMEIIECHHIO JJIEKTPUYECKOro 3apsja W3  TOYKH
M, =(0; 4; 2) M, =(4;7; 4)
B TOUKY .
. X—COSX
lim———

3aganmne 4. [loxkaxure, uro mpemen **X+COSX ge moxer OBITH
BbluMCcIeH N0 mnpasuiy Jlonurana. Haiinure 3TOT mpenen Ipyrum
CIOCOOOM.

3aganmne 5. 3aBHCHMOCTH MyTH OT BPEMEHH MPH TNPSMOIMHEHHOM

1
JIBIKEHUM TOUYKU 3a7aeTcsl ypaBHEHUEM S = 24 2t2-3 ,roe S-

nyte B M, a { Bpemsa B c. BerucanTe ee CKOpocTh M YCKOPEHHE B

momenT Bpemern { =4C.

f(x):3—x2

IIpoBeJieHa KacaTesbHasd. HaliTu 1ulomane TpeyrosibHMKA,
00pa30BaHHOTO KacaTeJIbHOW M OTPE3KaMH, OTCEKaeMbIMHU €10 Ha OCsX

3amaua 6. K rpaduky ¢pynkimm B €ro TOYKe ¢ abcIuccoi

Xg =

KOOpJAMHAT.
3agauya 7. B mapke arrpakuuoHoB ropopa N oauH M3 OTpe3koB
TPAaeKTOpUU  JBIDKEHHs moe3a B  «AMEPHUKAaHCKUX  TOpKax»
, = Asin(ot +
NPE/ICTABISIET COOOH CUHYCOHTY: S(t) S (a)t %),me A, ¢,

W ( — U3BECTHBIC YUCTIA.
OnpenenuTs yroja HaKJIOHAa K TOPU30HTY TIOCETUTEIIS aTTpaKInoHa /. B
MOMEHT BPEMCHH t; €ro IBMKCHHUS M0 ITOMY OTPE3KY.

3aganme 8. IlogymaiiTe, C¢ MOMOIIBIO CPEACTB KAaKOro paszzieina
MAaTEeMAaTHKU MOXKHO PEIINTh CICAYIONIYIO 3a1a4y.

«Ins yOopkm cHera Ha  yIOWI[AX TOpOJa  HCIOJB3YIOTCS
CHeroyoopouHsie MamuHbl. OHH padOTalOT B TEYEHUE CBETIOrO
BpEMEHH CYTOK ¢ 6 70 18 YacoB C TIOCTOSHHOH CKOPOCTBIO YOOPKH
cuera 400 (m°/4). MisMeHeHne 06beMa CHETa, BHIMAIAONIET0 HA YIIHIBI




Nupuxarop

Kon
JOCTHIXKCHUA OHGHO‘IHBIC cpe€acTBa
HHAWKATOpa

KOMIICTCHIIUHN
ropoja B Topojie B TCUCHHE CYTOK, MOXHO OIIHCaTh YPaBHEHHEM
ds 2
— =120 - 51, g

t (Ij 3
rae — o0beM cHera (B M°), BBINABILETO 3a
Y 4 —

BpeMs t (B yacax), 0£:£24. B yomenr BpeMeHI/Ir_O Ha yJIunax

ropoaa nexur 1000 M° cHera. YCTaHOBHTE COOTBETCTBHE MEXAY

S(t
BPEMCHEM t u oObeMoOM CHEra, JIC)KAIICTo Ha yJIulIax ropoaa ) »
CocTaBbTe MAaTEeMaTU4CCKYy0 MOJCIIb 3TOM 3aJa4u U peuInTe e€.

0) Ilopsinoxk mnpoBedeHHs] NPOMEKYTOYHOH aTTeCTAllUM, IOKa3aTeJM M KPUTepHH
OlleHUBAHUS:

[TpomexxkyTouHas arrecTanus MO AUCHUILUIMHE «MaremMaTuka» BKIIIOYAET TEOPETUYECKHE
BOTIPOCHI, TTO3BOJISIIONINE OLEHUTh YPOBEHb YCBOCHHUSI OOYUYAIOIIMMUCS 3HAHUH, I TIPAKTHIECKUE
3aJlaHUs, BBIABIIAIONIME CTETIEHb COPMHUPOBAHHOCTH YMEHHN U BIaJIeHUH, IpoBOaUTCA B (hopme
2 sk3ameHOB U B (hopme 1 3adera.

OK3aMeH O JaHHOM TUCLMIUIMHE MPOBOJUTCA B YCTHOW (opMe IO 3K3aMEHAIMOHHBIM
OueraM, Ka)Iblif 13 KOTOPBIX BKJIIOYAET | TEOPETUYECKHIA BOIIPOC U TPU MPAKTUYESCKHUX 33 JaHHS.

IToxa3aTeu U KpUTEPUHU OLIeHUBAHUS 3a4eTAa:

- JUId cAaYM 3a4yera oOOyyarolUiics IOKa3blBaeT CPOPMHUPOBAHHOCTH KOMIIETEHIMU
OIIK-1; T.e. CTyOeHT JOJDKEH IOKa3aTh 3HAHUS Ha YPOBHE BOCHPOM3BEACHUS U OOBSICHEHUS
WH(POPMAIINHN, HHTEIUICKTYaJIbHbIC HABBIKM PEIICHHUS 3a7ay;

- 3a4eT He CIaH, €CIM pe3yabTaT OOY4YEeHUs HE JOCTUTHYT, OOydarolMiics HE MOXKeT
10Ka3aTh 3HaHUS Ha YPOBHE BOCIIPOM3BENCHUS M 00BICHEHNUS WHPOPMAIINN, HE MOKET ITOKa3aTh
MHTEJUIEKTYaJIbHbIC HAaBBIKU PEIIEHUs MPOCTHIX 3ajau.

IMoka3aTeu U KPUTEPUHU OLleHUBAHUS IK3aMeHa:

— Ha OLEHKY «0TJIMYHO» (5 6amnoB) — oOyyarouuiics 1eMOHCTPUPYET BBHICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETCHIIUH, BCECTOPOHHEE, CHCTEMAaTH4YeCKOe U TIIyOOKOe 3HaHWe
y4eOHOro MaTepuasia, CBOOOJHO BBIMOJHSAET MPaKTHUECKUE 3aJaHMsl, CBOOOIHO ONEepUpyeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUSX TTOBBIIICHHON CI0KHOCTH.

— Ha OILIEHKY «xopomo» (4 Oanna) — oOyuaromuiics AEMOHCTPUPYET CpelHUN YpOBEHb
c(OPMHPOBAHHOCTH KOMITETCHIIMU: OCHOBHBIC 3HAHMS, YMEHHS OCBOCHBI, HO JIOIMYCKAIOTCS
HE3HAYUTENbHbIE OIIMOKH, HETOYHOCTH, 3aTPYJHEHUS IPU AaHATUTHYECKUX OTlepallusiX, HepeHoce
3HAaHWI U YMEHHUI HA HOBBIC, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OLEHKY <«YIOBJeTBOpPUTEIbHO» (3 Oamna)- oOyyaromuics JIeMOHCTPHPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMITETCHIIMU: B XOAE KOHTPOJBHBIX MEPOIPHITHI
JIOMYCKAIOTCS OLIMOKM, MPOSIBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, yMEHUI, HaBBIKOB,
00yYaromuiCsl UCTIBITHIBACT 3HAYUTENFHBIC 3aTPYAHEHHUS TPU OIEPHPOBAHWUU 3HAHHUSIMH U
YMEHUSIMH NP UX NIEPEHOCE Ha HOBBIE CUTYALIUH.

— Ha OLIEHKY «Hey/10BJIeTBOPUTEJIbHO» (2 Oauia)— 00ydaromuics JeMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHYECKOro MaTepHaja, JOMYyCKaeT CYHIEeCTBEHHbIE OLIMOKH, HE MOXKET
M0Ka3aTh HHTEIUICKTYAIbHBIC HABBIKH PEIICHUS MPOCTHIX 33a]ad WIH HE MOXKET TI0Ka3aTh 3HAHUS
Jla’ke Ha YPOBHE BOCIIPOU3BEICHHS U 00BSICHEHHS HH(OpMAIIHH.

— Ha OIICHKY «HEeYJOBJIETBOPUTEJAbHO» (1 Oamr) — o0ydaromuiics He MOXKET IMOKa3aTh
3HaHUS HAa YPOBHE BOCIPOM3BEJCHHUS U OOBACHEHHMS HH(POpMAIMM, HE MOXET IOKa3aTh
MHTEJUIEKTYaIbHbIC HABBIKU PEILEHUS POCTHIX 3ajau.




