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Coneprxanue

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WK WHBIE MaTepHalIbl Ul OLIEHKHM 3HAHWUN, YMEHH, HaBBIKOB U (MJIN)
OIIbITA AEATEJILHOCTH, XapaKTEPU3YIOIIHUX YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH.

Metoanyeckre MaTepHaibl, ONPEACSIONNe IPOUeaypy U KPUTEPHH OLIEHUBAHHUS C(OPMHUPOBAHHOCTH
KOMIIETEHIIUH NPH NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. HosicHuTEALHAA 3AMHCKA

HCJIB HpOMC)KyTO‘-IHOﬁ ATTCCTAllUN— OLICHUBAHHUC IMPOMCIKYTOUHBIX U OKOHYATCIIbHBIX PE3YyJIbLTATOB

oOydeHHsI 10 IUCHHIUINHE,
00pa3zoBaTeNbHON MPOTPAMMBI.

00ecneunBaoIIUX JOCTH)KEHHE IUIAHUPYEMBIX pe3ylbTaToB

OCBOCHUA

DopMBI IPOMEKYTOUHOM aTTECTALMU: dK3aMeH (1o ouHOH (opme - 1, 4 cemecTp, 1Mo 3a049HOM Gopme -
1,2 - kypc), 3aueThl (1o o4HO# popme -2, 3 cemecTp, 1Mo 3a04uHOi Gopme - 1,2 - Kypc).

[lepeuens koMneTeHIMA, HOPMUPYEMBIX B IIPOLIECCE OCBOCHHUSI TUCIIUTUIMHBI

KOI[ 1 HAMMCHOBAHUC KOMIICTCHIINH

Kox nannkaTopa mocTKeHUS
KOMIIETEHIIHH

OITK-1 CnocoGeH peliats HHXEHEPHBIC 33124 B IPOPECCHOHAIBLHOM JIEATETBHOCTH C
HCTIOJIb30BaHUEM METOJIOB ECTECTBEHHBIX HAayK, MaTEMaTHYECKOTO aHAIN3a 1 MOJICIIUPOBAHUS

OIIK-1.1 IlpumensieT MmeToAbI
BBICIIICH MaTeMaTHKU JUIs
pemieHus 3a1a4d
npogecCuOHANBEHON
JIeSITeIbHOCTH

Pe3ynbrarel 00yueHus MO AUCHUILTUHE, COOTHECEHHBIE C MNTAHUPYEMbIMU
pe3yJibTaTaMi OCBOEHHS 00pa30BaTEIbHON TPOrPaMMBI

npoheCCHOHATBEHOM eI TeBHOCTH

aHAINTHYECKOW TEOMETpUH W  JIMHEWHOW  anreOphl,

Koz u HaumeHOBaHME HHANKATOPA Pesynbrarsl o6yqu1/1>1 0 JUCLUILUIUHE O11eHOYHEIE
JOOCTHXXECHUS KOMIICTCHIIUN MaTepHalbl
(cemectp )
OIIK-1.1 IIpumenser MeToasl Beicmel | OOyyaroIIUiCs 3HACT:
MaTE€MaTUuKN TS pemennd 3a7a4 | -OCHOBHbBIC TOHSATHUS U METOJbl MAaTEMAaTHYECKOTO aHajiu3a, | 3agaHus

1 cemectp (Nel--

i hepeHIInaTbHOTO U HHTETPATBHOTO HCYUCIICHHUS. Nel0)
-OCHOBbl ~ TCOPMM  BCPOSTHOCTEH, — MaremMatHyeckoil | 2cemectp  (Nell--
CTaTUCTUKU. N920)
3 cemectp (Ne21--
Ne30)
4cemectp  (Ne31--
Ne40)
OO0yyaronuiicst ymeeT: 3ananus
-HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI CCTECTBEHHOHay4HBIX | 1 cemectp (Nedl--
JUCHUIUIMH B MPO(ECCHOHAIBLHOM AEATEILHOCTH; Ng43)
-IPUMCHATH MaTEMaTHYCCKHUE METOJAbI IS  PCHICHMSA 2ceMeCTp (Ng44--
MPaKTHYECKHUX 3a7a4. Ne46)
3 cemectp (No47--
Ne49)
4cemectp  (Ne50--
Ne52)
OO0yJaronuiics Baaeer: 3ananus
-METOZlaMH ~ MaTeMaTH4ecKoro onmcaHus ¢usmdeckux | 1 cemectp (Ne53--
SBJIEHUI ¥ TIPOLIECCOB, Ne55)
-armapaToM MaTeMaTH4eCcKOro aHanm3a, Teopuu | 2cemectp  (Ne56--
BEPOATHOCTEH U MaTEMAaTUYECKOH CTaTUCTHKH. Nes8)
3 cemectp (Ne59--
Ne61)
4cemectp  (Ne62--

Ne64)




[TpomexyTouHas arTecTanus (3K3aMeH) MPOBOJAUTCS B OJHOM U3 CICIYIOUINX HOPM:
1) oTBeT Ha OWIIET, COCTOSIIIUI U3 TEOPETUICCKUX BOIIPOCOB U MPAKTHUCCKUX 33/aHUIl;
2) BeinonHenue 3aaanuii B DMOC.

[TpomexxyTouHast aTTecTanus (3a4eT) MPOBOAUTCS B OJHOM U3 clieayromux Gopm:
1) cobecenoBanue;
2) BoinonHenue 3ananuii B YMOC.
2. Tunosble! KOHTPOJIbHBIE 32IAHUS WM HHbIE MATEPHAJIbI 115l OEHKH 3HAHUI, yMEHUH,
HABBIKOB M (MJIM) ONBITA AeATeIbHOCTH, XaPAKTEPU3YIOIINX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEH N
2.1 TunoBble BONPOCHI (TECTOBBIE 3aJaHKs) VIS OIeHKU3HAHUEBOT0 00Pa30BaTEeIbHOI0
pe3yJabrara

Kon 1 HanmeHOBaHNE HHIUKATOpA OO0pazoBaTeNbHBIN PE3yIbTAT
JOCTHXEHHSI KOMIICTEHIINU

OIIK-1.1 Ilpumensier  metoasl | OOy4aromuiics 3HAET:
BBICIIEH MAaTEMATUKU Ul PEIIEHHs | -OCHOBHEIE IOHATHS W METOALI MATeMaTHYECKOTO aHalli3a, aHAIUTHYECKON TeOMETpUU U

3a1a4 npodeccHoHanbHOM | TuHENHHOM anreGpsl, U HEpPEHIMATBHOTO U HHTErPATLHOTO NCYUCIICHHSL.
JACATCIIbHOCTHU -OCHOBBI TCOpHHA BepO}ITHOCTeﬁ, MaTEeMAaTHYE€CKOH CTaTUCTHUKU.
1 cemectp

1. EnuHWYHON MaTpHICH Ha3bIBACTCS:

A) nuaroHagbHas MaTPHUIIA, C €AMHUI[AMA Ha [NIABHOM JMAarOHaIIH;
B) kxBaapaTHas MaTpulia ¢ €AMHUIIAMH Ha IIABHOM JHAaroHaIH,

C) kBaapaTHas MaTpHIIA, dJIEMEHTAMH KOTOPOM SIBIISIOTCS €IUHHIIBI?

2.UT0 MOKHO CKa3aTh O CHCTEME JIMHEHHBIX ypaBHEHHH C MaTpuiiei (A)H pacCIIUPEHHON MaTpHIEH,
ecmu rang(A) < rang(AB):

A) cucTeMa UMeeT eIMHCTBEHHOE PEIlICHNUE;
B) cymiecTBoBaHMe TaKkOl CHCTEMbBI HEBO3MOXKHO;
C) cucrema He UMeET PEILICHHIA.

3.IlepeMHOXaTh MOYKHO MaTPHUIIBL:

A) mroboro pasmepa;
B) TonbKko KBagpaTHBIC MATPHIIBI;
C) TONBKO eIMHUYHBIC MATPHUIIBI;
D) MaTpHIbl TaKue, YTO JIEBBI COMHOMKHTENIb UMEET CTOJBKO CTOJIOLOB, CKOJIBKO CTPOK Y MPABOrO
COMHOKHUTEJIS.
4.OnpenenuTenb BHIYUCIAETCS:

A) 115 11000 MaTPHIIBL;
B) TonbKO TS €IMHUYHOI MaTPHIIbI,
C) TonbKO A TMaroHaTBHON MaTPHIIbI,
D) TonbKO TS KBaAPaTHOW MaTpPHUIBL.
5. Metox Kpamepa npuMeHHM /sl pEIICHUS] CUCTEMBbI JINHEWHBIX YPaBHEHHIA, €CIIH:
A) Marpwuiia CUCTeMBI Jit00asi;

B) Marpua CUCTEMBI COCTOUT TOJIBKO U3 €AWHUIL,

! TlpuBoasTcst THOOBBIE BONPOCH M 3agaHus. OIEHOYHBIE CPENCTBA, MNPEAHAZHAYEHHBIE JUISL MPOBEACHHS ATTECTAIIMOHHOIO
MEpOIpHUATHS, XpaHIATCsl Ha Kadeape B TOCTATOYHOM JUIsi IPOBEACHHS OLIEHOYHBIX IPOLENYP KOJMYecTBE BapuaHToB. OIEHOYHBIE
CpEICTBa MOJUIeKAT aKTyalIW3alldd C YY4eTOM pa3BHTHS HAayKH, OOpa3oBaHUS, KYJIbTYpPbI, SKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACIIPOCTPAHEHHE COIEPKaHHS OIIEHOYHBIX CPEJCTB CPEIU 00YJAIOIINXCSl YHHBEPCUTETA
HECYT 3aBenyromuii kapeapoil 1 mpenoaaBarenb — pa3padOTINK OIIEHOYHBIX CPEJICTB.



C) maTpuIia CHCTEMBI JII00ast KBaIpaTHasi;
D) matpuia cructeMbl KBaJpaTHAasi H HEBBIPOKACHHAS.

6. Ecu dynkrust f(X) menpepriHa Ha [a;b], auddepennnpyema na (a;b) u y(a) = y(b),ro Ha (a;b)moxuo
HAWTH XOTs OBbI OIHY TOYKY, B KOTOPOH :

A) byHKIMS HE oNpe/eNeHa;

B) npousBonHas pyHKIIMU HE CYIIECTBYET;

C) Henb3s MpoBeCTH KacaTelbHYIO K TpaduKy QyHKINH;

D) npousBoanas ¢pyHkimu odpaiaercs B HOJb.

7. HaifT HHTEpBaIbl MOHOTOHHOCTH (GYHKIMH y = X?-2X

A) Ha (_ 0,1 ] -yObIBaeT Ha (] ; OO)- BO3pacTaeT
B) na (_ OO"O] -yObIBaeT Ha [0" OO)- BO3pacTaeT
C) na (_ ;1 ] - BO3pacTaeTr Ha (1 , OO)- yObIBaeT

D) na (_ OO"O] - BO3pacraeT Ha (0’. OO)- yObIBaeT

8. 'paduk kakoii pyHKIHMK HA BCEM OTpe3Ke [a,b] 0JHOBPEMEHHO yIOBIETBOPSIET TpeM ycioBusM: y>0; y'<
0; y">07?

BapuaHTsl 0TBETOB:
A) Bce rpaduku B) Tonbko II C) Tombko 11
D) Tonwko II u IIL E) Tonbko [ u 111
9. [Ipon3BOIHOI BTOPOTO MOPSIIKA HA3BIBAETCS:
A) KBajipaT MPOU3BOIHON NEPBOT0 MOPSIKA;
B) mpousBoiHas 0T MpOU3BOJHON EPBOTO MOPSIKA;
C) xopeHb KBaJIpaTHBINA OT MPOU3BOHOM MEPBOTO MOPSKa;
D) nepBooOpa3zHasi mpou3BOJHON NEPBOrO MOPSIKA
10. Ecniut pynkrust f(X) menpepsiBHa Ha [a;b], auddepennupyema Ha (a;b) u y(a) = y(b),ro Ha (a;b)moxuO
AATH XOTSI OBI OJHY TOUYKY, B KOTOPOH :
A) GYHKIHSI HE OTIpeiesieHa;
B)npousBoaHas GpyHKIIMK HE CYIIECTBYET;
C)Henb3st MPOBECTH KacaTeNbHYIO K IpapHKy (YHKIHH;
D) npowusBoaHas GpyHKIIMK 0Opaiaercs B HOJb.

11.Haiitu obnacts onpenenenust Gpyukuuu (X, y)=./3y+2

A) BCsl KOOpIUHATHAS TUIOCKOCTh, KPOME TOUEK, MPUHAISKALIUX MPsIMOit Y=-2/3
B) nonymiockoctey >-2/3;

C) monyminockoctpy <-2/3;

D) nonyminockocthy>2/3.

12. YacTHOM pou3BOJHON (DYHKIIMU HECKOJBKHUX MEPEMEHHBIX Ha3bIBACTCS:




A) Tpon3BOIHAS OT YaCTHOTO aprymMeHTa (QyHKIIHH;
B) npou3BonHas OT npou3BeeHUS apTyMEHTOB (DYHKIINU;
C) mpou3BoHAS OT YACTHOTO apTyMEHTOB () YHKIIHH;
D) npousBogHas OT GyHKIIUH MPU YCIOBHUHU, YTO BCE APTYMEHTHI KPOME OJTHOTO OCTAFOTCS IIOCTOSTHHBIMH.
13.Ecin U = ln(3x —y? +223) , To 3Hauenue U'; B Touke M(1;0;1) paBHo...
A)5 B)3 C) 1/5 D) 6/5
14. TonueiM auddepennranoM GyHKIUN HECKOIBKUX EPEMEHHBIX HA3bIBACTCS:
A) TnaBHas JIMHEWHAs 4acTh MpHUpalieHus QyHKIUN TPU U3MEHEHUU Jiorapudma
OJIHOTO apryMEHTa;
B) riiaBHas nuHeitHas yacTh nmpupameHus GyHKIMY P K3MEHEHUH BCEX apTyMEHTOB;
C) mpupamenune GyHKITUN TPH U3MEHEHUH BCEX apTyMEHTOB;
D) rnaBHas nuHelHas 9acTh MpHUpalieHus QyHKIUY TPU U3MEHEHUH JIorapru(Ma 0JTHOTO U3 apTyMEHTOB.
15.Touku, B KOTOPBIX BCE YACTHBIE MPOU3BOIHbIE paBHBI (), HA3BIBAIOTCS:
A) craimmonapusiMu;  B) makcumymowm; C) munumymom; D) meperu0a.

16. ®ynkuusa F(X) Ha3pIiBaeTcst epBOOOpa3HOi /Ui HepepbIBHON QyHKIMH y = f(X), ecnu:
A FX)=f(x)+C; B)F'(x)=f(x); C)F(x)= f'(x); D)F'(x) = f'(x).
17. HeonpenenenusiM UHTETpasioM GyHKIUH y = f(X) Ha3bIBaeTCA:
A) nepBooOpa3znas pyHkuu y = f(x);
B) kBagpat nmepBoobOpazHoii pynkumu y = f(x);
C) cymma Bcex nepBooOpa3Hbix pyHkuuu y = f(x);
D) coBokymHOCTB Bcex mepBooOpa3Hbix GpyHKINH y = f(X);
18. MeTron HHTErpupOBaHUs MO YaCTSIM MPUMEHHUM MIPU UHTETPUPOBAHUH:
A) CyMMBbI WJIM pa3HOCTU HECKOJIBKUX (QYHKIMH; B)nuneliHol koMOMHAIMK (pyHKUNT;
C) mpousBenenus GpyHKIUN; D)mro60it KoMOMHAIIMN TFOOBIX (DYHKITHI.
19. ®opmyna UHTErpPUPOBAHHUS 10 YACTSIM UMEET BU/JL

A) judv:uv+jvdu; B) judv:uv—jvdu ;

Iudv = Judx+ Jvdx; D) Iudv = Judx—jvdx
20. Kaxoe U3 ClIeyONIX CBOMCTB ONPEIeIeHHOT0 HHTETPaa SBISETCS HEBEPHBIM:

A) i(f (x) + g(x))dx = j. f (x)dx+ig(x)dx; B) jl Af (x)dx = Aj. f (x)dx;

C) if(x)dx:l; D)i f(x)dx:—i f (x)dx .

3 cemecTp.
21. YtoOsrl peminth AudpepeHnnaibHoe ypaBHEHUE Y'X + X + Yy =0 , cleayer
1) BBIMOTHATH MOACTAHOBKY y(X)=x*U(x);
2) pa3aenuTh NepeMEeHHbIE;
3) uckats peurerue B Buze y(x)=U(x)*V(x).
22. Pemuth quddepeHnnanbHOoe YypaBHEHUE Y COSX + Y = XSin X , CIeayeT
1) BBEIMOJHATH MOACTaHOBKY y(X)=x*U(x)
2) pa3aenuTh NepeMeHHbIe
3) uckats pemenue B Buae y(x)=U(x)*V(x).
23. ludpdepennmanbHbIM ypaBHEHHEM MIEPBOTO MOPSIIKA SIBISIETCS ypaBHEHUE:!
1) xy'+sinx-y=0; 2) x+sinx-y=0;
3) y"+y'sinx+y=1 4) y"+y —2=cosx;
24. ludpdepeHimanbHbpIM ypaBHEHHEM C pa3AeISIOIMIMMUCS IEPEMEHHBIMH SBIISCTCSl ypaBHEHUE BUJIA:
1) y-cosx=0; 2)y’=x2y;
3) y= 4y y+2 o
X" +Yy X
25. Pemenne ogHopoaHoro aud(hepeHIMaIbHOr0 YpaBHEHHUSI MEPBOTO MOPSIKAa MOXKET ObITh HAaWICHO B




BUJIC:
1) y = u-v, re U = u(X) u V = V(X) — HEKOTOpbIC HEU3BECTHBIC (DYHKIIHY;
2) Yy = U-X, Tae u=u(X) — HeKoTopasi Hem3BecTHast (QyHKIUS;
3)y=u+Vv, e u=u(x)uV =V(X) — HEKOTOpbIC HCH3BECTHBIE (DYHKIIVH;
4) y = U+ X, tae U = U(X) — HekoTopasi Hen3BecTHast (QYHKIIUSL.
26. JInHEHHBIM HEOTHOPOAHBIM UG GEPEHIHATLHBIM YPAaBHEHHEM TIEPBOT'0 MOPS/IKA SBJISCTCS ypaBHEHHE
BUJIA:
1)y =fx)g(y);
2)y' +p(x)y =a(x)y"
3) y' =1(x; y), rne pynkums f(X; y) — onHOpoHAS;
4)y'+p()y = g(x);

< n
27. NaH psin 210— . Ucnonb3yst HE00X0MMOE yCIOBHE CXOIUMOCTH Psijia, CACTANTE BRIBOJI

+1

1)psia pacxoaurcst

2)pszl CXOIUTCS

3)Henb3s ONpeAeIuTh CXOAUTCS WM PACXOAUTCS Pt
4)npyroi oTBeT

n
n—owo

© (1\ . 1
28. Pan z[}j HCCTIEA0BANIA HAa CXOIUMOCTS 10 npu3Haky Korm, Beraucauwm npeaen k = lim t/a. = 3
n=1 3

Torna MOHO caenath BbIBOJ, UTO ...
1) JlanHbIid pag cCXOAUTCS
2) JlaHHBIA psI pacXOIUTCS
3) JlaHHBI psig MOXKET KaK CXOJUTHCS, TAK U PACXOJAUTHCA.
4) JlaHHBIH psJ HE CYLIECTBYET

29. Haiigure cymmy psna Z (%j
n=1

1)1 2)-1 3)0,5 4)-0,5
30. Pag 1+2+3+4+5+6+... ssisgercs...
1) creneHHBIM
2) (GyHKIMOHATBHBIM
3) 3HaKoYepeaAyIINMCS
4) 3HAKOMOJIOKUTEITHHBIM
4 cemecTtp
31. Ecnu umeercst N HecoBMecTHBIX coObITU Hi, 00pa3yromux NogHyto Ipymiy, 1 U3BECTHBI BEPOATHOCTH
P(Hi), a coObITHE A MOXET HACTYIHUTb MOCIIe peanu3aiuu oquoro u3 Hi u nzsectHsl BepositHoctu P(A/Hj),
T0 P(A) BeIuncCHsieTcs 1o popmyie
A) OJIHOMBEPOSATHOCTH
B) bepnymu
C) Myaspa- Jlantaca
D) baiieca
32. BeposTHOCTb MOSIBIEHUS COOBITUS A B UCTIIBITAHUU paBHA p. YeMy paBHa JuclepcHs YUCIa NOSBICHUS
cOOBITHSI A B OTHOM HCTIBITAHUN?
A)lp
B) p(1-p)
Cp
D) 1/p
33. Ilo xakoii popmyIie BBIYUCISIETCS BEPOATHOCTH COBMECTHOTO TOSIBICHUS JIBYX HE3aBHCUMBIX COOBITHI
AuB?
A). P(AB)=P(A)+P(B)
B). P(AB)=P(A)+P(B)-P(AB)
C). P(AB)=P(A) P(B)-P(AB)
D). P(AB)=P(A) P(B)
34. Oynkumed pacmpeneneHus CiydailHOW BeduuuHbl X HasbiBaercs ¢yHkuua F(x), 3anparomnas
BEPOSTHOCTh TOT'O, UTO ciyyaiiHas BeqnynHa X MPUMET 3HAUEHUE:




A). 6onbImee x

B). meHb11€€ MM paBHOE X

C). paBHOE X

D). menbee x

35. BeposiTHOCTh TOrO, YTO JAOM MOXKET CropeTh B TeueHuu roja, pasHa 0,01. 3actpaxoBano 600 qomoB.
Kakoii ¢popmyroii cienyer BOCIOIb30BaThCs, YTOOBI HAMTH BEPOSITHOCTD TOT'O, YTO CTOPUT POBHO 6 10MOB?
A) bopmynoit bepaymim

B) unrerpansnoii hopmynoit Myaspa- Jlamiaca

C) dopmymoii [Tyaccona

D) nokanpHO# opmymnoii Jlammaca

m n!
36. KomOuHammu, 4uciio KOTOpBIX onpezensercs no gopmyie C, = — ., Ha3bIBAIOTCA:

~mi(n—m)!
A) codeTaHusIMU;
B) pasmemenusamu;
C) mepecTtaHOBKaMH;
D) pa3menieHusiMu ¢ NOBTOPEHUEM
37. ITnotHOCTRIO BeposTHOCTH f(X) HempepsIBHOM CitydaiiHOM BeMUYMHBI X Ha3bIBACTCS:
A) npousBoaHas GYHKIMK pacHpeeNeHHs CITy9ailHOW BETMYMHBI X;
B) nepBoobOpasnast pyHkumu pacupeeneHus ciiy4aiHol BeInYuHbI X;
C) npousBoHas cy4yaifHOM BETUYHHEI X;
D) nepBooOpa3znas ciy4aitHON BenUuuHbI X.
38. K BBIOOPOYHBIM XapaKTEPUCTUKAM PACCESHUS CTyJaitHOW BETMYUHBI OTHOCHTCS:
A) BBIOOpOYHASI MOJIA;
B) BeiOopouHas meamnana;
C) BeIOOpOYHAs TUCTIEPCHS,
D) BeIOOpOYHAst CpeaHsis.
39. UncnoBoe 3HaUCHUE CEPEANHBI JOBEPUTEIHLHOTO HHTEPBAJIA XapaKTEPU3YET:
A) TodeuHyI0 OIICHKY ITapaMeTpa pacipeieieHus;
B) nnTepBabHYIO OLIEHKY ITapaMeTpa pacipeeeHus;
C) Hane)KHOCTH OLIEHKH ITapaMeTpa pacipeaesieHus;
D) TOYHOCTb OLEHKM NapameTpa pacnpeaeneHus.
40. TIpennonoxkeHue o BUJE WIM apaMeTpax HEM3BECTHOIO 3aKOHA paclpe/ieeHUs] Ha3bIBAaeTCsL:
A) HyJeBOI THIIOTE30M;
B) anbrepHaTHBHON rHNOTE301;
C) omuOKoii mepBoro poua;
D) omu6xoii BToporo poja.

2.2 TunoBble 3a]aHUS I OLIEHKH HABBIKOBOI0 00pa30BaTeILHOI0 pe3yJibTaTa

Kon u HanmeHnoBaHue OO6pa3oBareibHBIN pe3yabTaT
UHAWKATOpa JOCTUKCHUA
KOMIICTCHIIN N
OIIK-1.1 IMpumeHsieT METOIbI OO0yyarommiics ymeeT:
BBICIIIEH MaTEeMaTHKH JJIsL HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI C€CTCCTBCHHOHAYYHBIX JUCHHUIUIMH B l'IpOd)eCCI/IOHaHBHOI\/’I
peueHuA 3aaa4 JACATCIbHOCTH,
HpOd)eCCHOHaHBHOfI JACATCIBHOCTHU NPUMCHATH MATEMATHICCKUEC METOABI JJI PCIICHUSA IMTPAKTUICCKUX 3a1a4.

1 cemectp

41. Tlyctb TpebyeTcs CHpOeKTHPOBATh CUCTEMY JIOPOT, KOTOPbIE OyIyT COEAMHATEH TOPO/I, KEJIE3HYIO
JIOpPOTY U 03€p0. YUYacCTOK JKEJIEe3HOM JOPOTu UMeeT BUJI IPSIMOH, a 03epo umeeT popmy kpyra. Ha Gepery
o3epa Oynet 6a3a OT/bIXa, a Ha XKEJe3HOM JJopore MperoiaaraeTcsi pa3MecTHTh CTaHLMI0. BeiOop MecTa st
0a3bl oTaBIXA (TTPH YCIIOBUH, UTO OHA Oy/IeT Ha Oepery o3epa) u MecTa ISl J)KEeIE3HOJOPOKHON CTAHITHHI
MOKET OBITh CJIeJIaH MPOU3BOJIBHO. TpedyeTcst CIpOEKTUPOBATh TAaKyl0 CUCTEMY JOPOT, YTOOBI 3aTpaThl Ha
CTPOUTETHCTBO OBLITH OBl MUHUMAJILHBIMHU.

42. Teno ABMXKETCS MPSIMOIUHENWHO 1o 3akony S(t) =1-2t+t"3. Haiinute ero yckopeHre B MOMEHT BpeMEHU
t=3c.

43.PacnpenienuTh MO KPUTEPUI0 MUHHUMYMa CYMMAapHBIX pacXxoJ0B TPaH3UTHBIA rpy30noTok 80 MIIH. T. B




IPYy30BOM HamlpaBJIEHUU MEXIY TpeMs MapaieIbHbIMU JKEJIE3HOJOPOKHBIMU JIMHUSMHU, COCIUHSIOMNMU
y31bl A U b. 3aBucsime OT ABUKEHUS pacXo/Ibl HA KaXI0M U3 JIUHUHN, HETMHEHHO 3aBUCSIT OT TPY30MOTOKA
¥ BEIPAXKAIOTCA GOPMYION: Dsgs=al +0I?,

rae I' - ro70Boii rpy30M0TOK Ipy30BOr0 HAPaBICHUS (B MITH.T.); s - TOIOBBIC PacXobl (B THIC.py0.); a U
b - ko>pduineHThI, 3aBHCAIIME OT TEXHHKO-IKCIUTyaTAIIMOHHBIX XapaKTEPUCTUK JIMHUNA. 3HAYCHHS
k03 durmenTon: s K Agh a= 500, b=6; ns muaun Aeb =400, b=10; nnst muanu 4ok a=600, b=5.
2 cemecTp

44. CxopocThb IBIKeHUs Touky V=6t2-10t m/c. HaiiTu myTh, IIpoiiieHHbII TOUKOI 32 6-10 CEKyHILY.

45.J1Ba moe3na Havajlu JBUTATbCSd OAHOBPEMEHHO W3 OJHOM TOYKH B OJIHOM HAMpAaBICHUH MO MPSIMOU.
IlepBoe Teno ABIKETCS CO CKOPOCThIO V=5t2+8t m/c, BTopoe — €O CKOpPOCThIOV=6t+9 m/c. Ha kaxom
paccTosHUU APYT OT APyra OHU OKaxyTcs yepes 5 c?

46.CKOpOCTb TIPAMOJMHEHHOTO IBHKEHHUs MOe3/1a BhIpaxkaeTcs dopmyitoit V=9t? -2t-8 (m/c). Haiitu myTs,
MPONJICHHBIN TEJIOM 3a 3 CEeKYHJ] OT HavaJla IBUKEHUS.

3 cemectp

47 Iloe3n IBUXKETCS MPAMOIHHERHO co ckopocThio V(t)=4t. HaiinuTe 3aKoH ABMKEHMS Tena, eciu mpu t=1
TEJI0 HAXOJWJIOCh B Havajae KOOPAUHAT.

48. OnpeaenuTh Maccy CocTaBa Moe3/1a, COCTOSIIETO U3 YEThIPEXOCHBIX BaroHOB Maccor 80 T KaXKIIbIi,
KOTOpPBIH TerioBo3 2TD116 MokeT IPOBECTH 1O YYACTKY C PACUETHBIM MOIBEMOM, YKJIIOH KOTOPOTO ip =
8%o, pacniosioxkeHHOMY B KpuBOil paguycoM Rkp = 1500 m. IIyTs 3B€HbEBOM.

49. Onpenenuth Maccy cocTaBa sl ICXOAHBIX JaHHBIX puUMepa | TIpH YCIOBUH, UTO COCTaB MOe3/1a
BKuItOUaeT 50% 1Mo Macce YeThIPEXOCHBIX BATOHOB HA POJIMKOBBIX MOJIIMITHUKAX Maccoi 80T Kaxablil 1
50% BOCBMHOCHBIX BaroHOB KaXk/1bIii Maccoit 140rt.

4 cemectp

50. BeposATHOCTB TOTO, YTO TPH MOE3/a ONPEACICHHBIX HANIPABICHUA TPUOYAYT Ha CTAHIIUIO CTPOTO IO
pacnucaHuio, cooTBeTCTBeHHO paBHBI: 0,9; 0,95 u 0,85. HaiiTu BeposITHOCTh TOTO, 4TO: a) BCE Toe3/a
npuOyIyT MO paciHcaHuio; 0) Ba moe3aa NpuoOyIyT MO PACIUCAHUIO; B) XOTS OBl OJIMH MOE3] He MPpUOyAeT
10 PaCHHUCAHHUIO.

ol. Kenesznonopoxublii cocTaB GopMUpPYETCsl U3 J1eCATU BaroHoB. HaliTu BEpOSITHOCTH TOTO, UTO JBa
OTIpeICTICHHBIX BaroHa OKAXKYTCS PSAOM.

52.HaiinmuTe 3aBUCHMOCTH SKCIUIyaTal[MOHHBIX PACXOJOB KEJIE3HBIX JIOPOT, MPUXOASAIMXCA Ha 1 KM
AKCILTYaTaI[MOHHOM ATUHBI, OT CPETHECYTOYHON MPOU3BOJUTEIHFHOCTH JJOKOMOTHBA B TPY30BOM JBH)KCHUH,
pacrioyiarasi ~ CIHEAYIOIIMMH  CTaTUCTUYECKUMHM  JIAHHBIMU:  MPOU3BOJUTEIBHOCTh  JOKOMOTHBA
(kM)/aKCcIuTyaTallMOHHBIE pacxonbl (MiH. pyo/xm) = {920/33,5; 740/22,2;  880/34,5; 1030/52.4;
1400/55,3; 1370/61,8; 1170/38,0; 100/49,8; 1100/51,7; 1080/85,0; 1090/56,9; 1170/58,5; 930/42,5;
440/43,1; 1340/69,3; 1240/75,6; 1230/50,7; 1210/42,7; 1080/38,1; 780/59,0; 1580/75,1; 1620/72,0;
1350/72,6; 1370/68,9; 1090/50,3}.

OIIK-1.1  IIpumenser Metonsl | OOyJarONIUiics BIaaeeT:

BBICIIICH MaTeMaTUuKu UL | METOJaMH MaTeMaTH4eCKOTO ONUCAHUS PU3MUECKHX SIBICHUN U MPOIIECCOB,

peueHus 3a7a4 | -anmmapaToM MAaTeMaTHYeCKOro aHallh3a, TEOPUHU BEPOSITHOCTEH U MATEMAaTUYECKON CTATUCTUKH.
poheCCHOHANBLHON ICATSIBHOCTH

1 cemectp.
53. Haiitu BeKTOpHOE POU3BEIECHUE BEKTOPOB

a={2;1;3} u b={1;2; 3}.

. _ 3x7+9x 46
54. Haiitu npepen lim ————
ool 2x7 =2

1
55.HaiiTn ypaBHeHHe KacaTelbHON K rpaduKy QyHKIHMU Y=— 1B touke (0;1).
X

2 cemecTp
2x3—x®+2
56. HaiimuTte HeonpeaeIeHHbII HHTErpa | = J.fdx

57. Haiitu 3nauenne U B Touke M (0;-77/2;0), ecmm U=cos (x?-y+z°).
58.Haiitu o6nacte onpenenenus Gpynkiun (X, y)=,/3y+2.
3 cemecTp




2
59.. VkasaTh BHJ[ 4acTHOrO pemrenns ypauenns Y —2Y =6+12X—24x
60. Pemuts nuddepeHnanbHoe ypaBHEHUE y' COSX + Y = XSin X .

n!
2n+1 '

o0
61. C nomombro nmpusHaka JlanamOepa onpeaenuTh CXOAUMOCTh psia Z
n=1
4 cemectp
62. I3 renepanbHON COBOKYITHOCTH M3BJIeYeHa BbIOOpKa oobema N=20.

Xi 3 4 6 9
ni 2 4 7 7

Haiitu HCCMCHICHHYIO OLICHKY MaTCMaTU4Y€CKOI'0 OXKUJaHUs.

63. Ha cknag moctymaer 40% neraneit ¢ mepBoro 3aBoja u 60% neraneit co BToporo 3aBojia. BepostTHOCTh
W3TOTOBJICHHSI Opaka JUisi TEpBOrO W BTOPOro 3aBoja cooTBeTcTBeHHO paBHBI 0,01 u 0, 04.Haiitu
BEPOATHOCTH TOTO, UTO Hay/Aauy MOCTYNUBIIAs HA CKJIA]] IeTallb OKaXKeTcsl OpaKkOBaHHOM.

64.Bo3mokHbIe 3HaUeHHs ciydaitHoi BenmmuuHbl X TakoBel:0,10,5. M3BectHsl BepositHocTh: P(0) =0,1; p(5)
=0, 7.Haiitu p(10).

2.3. Ilepeuenb BOpoCoOB Il MOATOTOBKH O0YYaOUIMXCs K IPOMEKYTOUHOM aTTecTalluu

lcemectp (9K3aMeH)
Jluneiinas anredpa u aHaJIMTUYECKasi TEOMETPUS

1.ITonsitue o matpune. OnpeaeauTesn BTOPOro U TPETHETO MOPSIIKOB.
2.OCHOBHBIE CBOWMCTBA OIPEICIUTEIICH.
3.MuHOp U anredpandeckoe JOMOJIHEHHE.
4.TeopeMbl 0 pa3iioKEHUN ONPEIEIIUTEINS 10 JIEMEHTaM CTPOKH UJIH CTOJIONA.
5.Pemenue cucrem nunennbix ypaBuenuit (CJIY) ¢ momoursio onpenenureneir. @opmyssl Kpamepa.
6.CrnoxeHrue MaTpull, yMHOXKeHUe Ha yuciio. HyneBast matpuiia.
7.YMHOK€HHE MaTpuULbl Ha MaTpully. EnMHu4YHas maTpuna.
8.00parnas matpuiia. Marpuunsiiit meton pemenus CJIIY.
9.Panr marpunel u ero Berunciienue. Teopema Kponekepa-Kanemmn.
10.IIpocteiimne cBenenus o Bekropax. CllokeHHE BEKTOPOB. Y MHOXKEHHE BEKTOpA HA YUCIIO.
11.ba3zuc u koopauHatel Bekropa. IIpoeknus BexkTopa Ha BekTop. Pa3nokeHue BEKTOpa B OPTOrOHAIBHOM
6a3uce. Hampapnsiomiye KOCUHYChI BEKTOPA.
12.CxansipHO€ MPOU3BEICHUE BEKTOPOB U €r0 CBOMCTBA. Y CIIOBHE OPTOTOHATLHOCTH BEKTOPOB.
13.BekTopHOE IPOU3BEIEHUE BEKTOPOB U €0 CBOMCTBA. Y CJIOBHE KOJUIMHEAPHOCTH BEKTOPOB.
14.CmemnianHOe IPOU3BEIEHUE BEKTOPOB U €T0 CBOMCTBA.
15.JIunelinblie npocTpancTBa. ba3uc u pa3sMepHOCTh JINHEHHOTO NIPOCTPAHCTBA.
16.AxcromaTHueckoe OIpeielIeHle CKasipHOro Mpon3BeieH . EBKINI0BbI IpocTpaHCTBa.
17.11nockocTb. YpaBHEHHs MJIOCKOCTH B HOPMaJIbHOM BHJIE B BEKTOPHOIH M KOOpAWHATHOH (popmax.
18.00miee ypaBHEHHME IUIOCKOCTH, NPUBEIEHHUE €ro K HOPMaJbHOMY BHUAY. YpaBHEHHE IUIOCKOCTH,
IIPOXOJALIEH Yepe3 TaHHYIO TOUKY.
19.YacTHble caydan pacioJIOAKEHHS TIIOCKOCTA OTHOCUTEIBHO CUCTEMBI KOOPIMHAT.
20.YcnoBus NapajuIeIbHOCTH U MEPIEHAUKYISIPHOCTH IIJIOCKOCTEN. YTOJ MEXY INIOCKOCTAMHU. PaccTosHue ot
TOYKH JI0 TJIOCKOCTH.
21.YpaBHEHHE IJIOCKOCTH, IPOXOIALIEHN UeEpE3 TP JaHHbIE TOUKH. | MIIEpIIOCKOCTD.
22 Ilpsmas nuHus. BeKTOpHOE, KAHOHWYECKHE U ITApaMETPUIECKNE YPAaBHEHUS IPSMOM JINHUH.
23.YpaBHeHHE NPsIMOH, poxoJisIIel yepes 1Be Touku. Ob1iee ypaBHeHHe MpsiMoil. B3aumHoe pacronosxeHue
MPSIMBIX B IPOCTPAHCTBE.
24.B3anMHOE pacIoyIoKEHHUE MPSIMON U TNIOCKOCTH.
25.YpaBHEHHUS U CBOICTBA KPUBBIX BTOPOI0 NOPsKa (3JUIMIICA, TUIIEPOOIIbI, apadoibl).
26.ITonsspHas cucreMa KOOpAMHAT. Y PaBHEHUS KPUBBIX B MOJIIPHBIX KOOPAWHATAX.

BBeneHne B MaTeMaTUUECKUI aHAIIN3
1. Yucnosas pynkuus oaHoit nepemenHon. Knacesl ¢pynkiuii. Coiicta rpadukoB GyHKINHA.



2.Anrebpanueckas knaccuduranus QyHKIUH.

3.IlocnenoBarenbHOCTh. YHUCIOBAs MOCIIEI0BATEILHOCTD.

4.Ilpenen uncnoBoil GyHKIIMHA OAHOU NMEPEMEHHON B TOUKE M OECKOHEUHO YIaJICHHOW TOUKE.

5. beckoneuno mamas BenuunHa (BM). Orpanwnuenusie, 6eckoneuno Oomnbinue (BB) u oTmenumelie oT Hyms
BeJIMYMHBL. Teopema

cBs13u BM ¢ BeNmMUMHOM, UMEIOIIEH IPEAEIL.

6. Teopema o cBsizu bM u bb BennuuH. Teopema 0 CBSI3U OTAEIUMOM OT HYJISI 1 OTPAHUYECHHON BEJTMYUHBI.

7. Ilpocreitmue cBorictBa bM BenuuuH.

8.Ilpocreiiiirie cBOMCTBA IPEIEIIOB.

9.CpaBuenue bM. DkBuBanentHsic bM.

10.CgoiicTBa 3xBuBaieHTHbIX BM. I'naBnas yacte bM u bb BennuuH.

11.Teopemsl 0 npeenbLHOM MEPEeX0/ie B HEPABEHCTBE U MEPBBIN NMPU3HAK CYIIECTBOBAHUS Mpeiea.

12.11epBbIit 1 BTOPOI1 3aMeYaTeNIbHbIE TIPEACIIbI.

13.®yukuus, HempepblBHAsI B TOYKE M Ha OTpe3ke. OJHOCTOPOHHHE Mpenenbl. Buiasl Todek paspbiBa Uit
YUCJIOBOW (DYHKIIMH OJTHOM TIEPEMEHHOM.

14.CpoiicTBa pyHKIIMI, HENPEPHIBHBIX B TOUKE.

15.CgoiicTBa (hyHKIIHI, HETIPEPHIBHBIX HA OTPE3KE.

HuddepeHnpraibHOE HCUUCTICHUE
1. Auddepennnan u mpou3BogHAS YUCIOBOH (PYHKIIUH OJHOM epeMeHHOH. ['eoMeTprudecKknii CMbICIT.
2.CBozKa npaBui JUIsl BBIYMCIIEHUS IPOU3BOJHBIX.
3.Teopema o cBsi3u 1uGEepeHINPYEMOCTH W CYIIECTBOBAHUS MPOU3BOAHOW. Teopema o CBs3H
I pepeHIPyEeMOCTH U HENPEPHIBHOCTH.
4.Bpraucienue nporu3BOAHBIX U MU HEPEHITNATIOB CI0XKHBIX ()YHKIIHHA.
5.Bbruucnenye npou3BOAHBIX HEABHBIX ()YHKLUH.
6.ITpon3BonHbIe U MU GEpEeHITATBI BEICIINX TOPSIKOB ISl YUCIOBON (YHKIMHU OAHOM MMepeMeHHOH.
7.CsoiictBa dhyHk1uH, tuddepenupyembix Ha untepsaie. Teopemsl Pomst, Komm u Jlarpamxka.
8.Teopema Jlonutans. PackpsiTe HeonpeaeieHHOCTEHN 10 mpaBwity JlomuTais.
9.®opmyna Teitnopa a1 MHOTOUYJIEHA.
10.®@opmyna Tetinopa mist pyakun. OcraTounslii wieH popmyisl Telinopa B popme Jlarpanxka u [Teano.
11. Bo3pacranue u yobiBaHuE (QYHKIUH.
12.. DkcTpemyMbl QYHKLINH.
13. BBIyKJI0CTh U BOTHYTOCTb KPUBOM.
14.. Touku nepernda KpUBOH.
15.AcuMITOTHI KPUBOM.
2 cemectp (3a4er)
@DYHKIIMH HECKOJIBKUX NEPEMEHHBIX
1.Ilonubt  guddepeHnranr U YacTHbIE NPOU3BOJHBIE YHUCIOBOM (YHKIUU HECKOJIBKUX MEpEMEHHBIX.
I'eomeTpuyeckuit CMbICI.
2.JIoxanbHble 3KCTpeMyMbl QYHKIIUN HECKOJIBKUX ITEPEMEHHBIX.
3.YcroBHbBIE 3KCTPEMYMBI UUCIIOBON ()YHKIIMU HECKOJIBKHUX MepeMeHHbIX. MeToa MHokuTenel Jlarpanxa.
4.I'no6anpHble SKCTPEMYMBbI YUCIOBON (YHKIIMHM HECKOJIBKUX II€PEMEHHBIX.
5.IIpousBosiHas CKaJISAPHOTO MOJIs MO HANpPaBIEHUIO. [ paueHT.
6.ATNMPOKCUMAIINS ONBITHBIX JAHHBIX [0 METOY HAMMEHBIIINX KBaJpPaTOB.
7 ITpubinKeHHbIe METOABI TOMCKA JIOKATBbHBIX IKCTPEMYMOB.

WHTerpanbHOE UCUNCIEHHE
1.IlepBooOpa3Hast u HeonpeaeNeHHbIA HHTETpaJl.
2.OCHOBHBIE CBOICTBa HEOIIPEIEIIEHHOTO UHTETpaIa.
3.MHTEerpupOBaHme MOICTAHOBKOW U IO YaCTAM.
4.VlnTerpupoBaHue HEKOTOPBIX (DYHKIIHIA, COAepIKAINX KBAaAPATHBIN TPEeXUJIeH.
5.Paunonaneubie 1po6u. [Ipocreiinme panroHanbHble IpoOU U UX UHTETPUPOBAHHUE.
6.IlonsATHE ONIPEIENIEHHOTO UHTETpalla KaK Mpeiea UHTErpalbHON CyMMBI.
7.®opmyna Herotona-JleitGuua.
8.OCHOBHBIE CBOWCTBA ONPEEIIEHHOIO UHTErpasa.
9.01eHKH ONpeAeIeHHOT0 NHTErpaa.



10.Teopema o cpeHeM 3HAUYCHUH.
11.Bbluucienue onpeaeseHHoro HHTerpaia ¢ MoMOIIbI0 MOJACTAHOBKY U 110 YacTsIM.
12.Beruucnenue miomajei miockux ooactei, o0beMa U TUIOIIaAN MTOBEPXHOCTH TeJla BPAIICHHSI C TIOMOIIIBIO
OTMPEICTICHHOTO UHTETpaa.
13.Bbluncnenue AauHbl 1yTH INIOCKON KPUBOW € MTOMOILBIO ONPEAEICHHOTO0 UHTETpaa.
14.Beraucienne o0beMa U TUIOIIA U ITOBEPXHOCTH TEJa BPAIICHHUS.
15.HecoOGcTBEeHHBIE HHTETPAJIBI ¢ OECKOHEUHBIMHU ITpe/ieJIaMi UHTETPUPOBAHHUSL.
16.HecoOGcTBeHHBIE MHTETPANIBI OT Pa3pbIBHBIX (PYHKITUI.
17.TeopeMbl 0 CXOAMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
18.0Onpenenennplii MHTErpall Kak (QyHKIHS MIPEIEIOB HHTETPUPOBAHUS.
KowmrnekcHsie yncna
1.KommuiekcHbie uncna B anredpandeckoil popme u ASHCTBHS HaJ HUMH.
2.KoMmI1eKcHbIe Ynciia B TPUTOHOMETPHUYECKOM | IoKa3aTeabHou ¢popmax. @opmyiel Myagpa.
3 cemectp (3auer)

OObIkHOBEHHBIE MU (G epeHITnaTbHbIC YPaBHEHUS
1.INonsarue o nuddepenumansuom ypasaenuu (V). 3agaua Komm mis 1Y nepBoro nopsiaxa.
2.YpaBHEHHE C pa3zensaionuMucs nepeMeHHbiMu. JIuneiinoe /1V.
3.0mHOpoHOe muddepeHInabHOe YypaBHEHHE (TIEPBOTO TTOPSIKA).
4.YpaBHeHus B NOJIHBIX nTuddepeHimanax.
5.3amaqa Komm st quddepeHnnanbHbpIX YpaBHEHHNA BBICIIIAX ITOPSIIKOB.
6.YpaBHEeHUsI, JOMYCKAIOIME TIOHUKEHHUE MOPSIIKA.
7.JIunelinbie oTHOPOIHBIE YpaBHEeHUs . OnpeneneHus: u CBONCTBA.
8.Pemienne TMHEHHBIX OHOPOIHBIX YPABHEHH C IOCTOSIHHBIMU KO3 UITUECHTAMH.
9.CTtpykTypa pelieHus TMHEHHOTO HEOJHOPOIHOTO YPaBHEHHUSI.
10.HaxoxneHne 4YacTHOrO  pelieHHs JIMHEHWHOTO  HEOJAHOPOAHOIO  ypaBHEHUS C  IMOCTOSHHBIMH
KO3 QHUIHEHTaMHU U C IPABOH YaCThIO CIEIUATBHOTO BHIA.
11.Metoz Bapuanuu IpOU3BOJIbHBIX MOCTOSHHBIX.
12.Hopmanbabie cuctembr JIY. Pemenne cumcreM JIY ¢ TOCTOSHHBIMH KOX(PQHHUIIUESHTAMH METOJIOM
UCKITIOUYCHHUSI.

Psaner
1.Psa. Cymma psna.
2.00111e CBONCTBA CXOA[IIUXCS PSAIOB.
3.CpaBHeHUE PAAOB C MOJOKUTEITLHBIMU YWICHAMH.
4 Ilpuznak cxonumoctu Jlanmambepa Asist HOMOKUTETbHBIX PSAIOB.
5.PagukanbHbIi Tpu3HaK cxoaquMocTd Komm A1t HOJIOKUTETbHBIX PSAIOB.
6.1HTerpanbHblii MPU3HAK CXOAUMOCTH KoM 17151 OJIOKUTENbHBIX PS/IOB.
7.3nakouepenyromue psaasl. Teopema JleitoHuA.
8.3HakonepeMeHHbIe psiJibl. AOCOTIOTHAS U YCIOBHAS CXOJUMOCTH.
9.®yHKIIMOHATIBHBIE PSIJIbI U UX CBOWCTBA.
10.Crenennsle paasl. Teopema Abens.
11.Psn Tewnopa.
12.Bbruncrienne 3HaueHus: GQyHKIUHU MTyTEM Pas3NioKEeHHUs B CTETICHHON PSII.
13.Beluncnenre HHTErpaioB IyTeM pa3jioKeHHs B CTENIEHHOM P
14.ITpubnwxeHHoM penieHre AuQGepeHnaibHbIX YPaBHEHUN ¢ TTOMOIIBIO PSIIOB.
15. TpuroHoMeTpUIECKHUE PSJIBI.
16.Psnp1 @ypre.

4 cemecTp (dK3aMeH)
Teopust BepossTHOCTEN

1.0OcHoBHBIEC TTOHATUA U onpeneneHus. Ciyyaiiabie coObiTusa. Kinaccuueckoe M cTaTHCTUYECKOE OMpe/IeNeHHs
BEPOSITHOCTH COOBITHSI.
2.0cHOBHBIE TeOpeMbl TeOpuH BeposTHOcTel. [lomHas rpynmna coObITHIA.
3.3aBUCHMbIE U HE3aBUCUMBIE COOBITHS. Y CIIOBHAsI BEPOATHOCTh. TeopemMa YMHOKEHHUSI BEPOATHOCTEH.
4.DopmyIia OIHOM BeposSTHOCTU. BepositHocTh TunoTes (popmyna baiteca).
5.Cnyuqaitnas BenuumnHa (CB). 3akon pacnpenenenus CB. ®ynknus pacnpeneneHus, €€ CBOMCTBA.



6.DyHKIMS TJIOTHOCTH, €€ CBOMCcTBa. Xapakrepuctuku CB.

7.buHOMuanbHbIN 3aKk0H pacupenenenus CB, ero cBolicTBa, XapaKTEPUCTUKH.

8.Pacnipenenenue [lyaccona, ero xapakTepuCTHUKH.

9.PaBHOMEpHOE M MOKa3aTenpHOE pacnpeseseHus HenpepoiBHON CB.

10.HopmanbHbiii  3akoH  pacnpenenenus CB. ®OyHkuus 1mioTHocTH. HopmupoBaHHOE HOpMalibHOE
pacupenenenue. MaTerpan BepositHocTel (Ppynkmus Jlammaca).

11.BeposiTHOCT MonaaaHus B 3aJlaHHbId HHTEpBa. [IpaBuiio Tpex curm. ACUMMETPHS U SKCIECC.
12.BepoATHOCTh HACTYIUICHUS COOBITUN TpU HE3aBUCUMBIX HCHbITaHUSIX (popmynsl beprymmm, Ilyaccona,
JoKaybHasa Teopema Jlaraca).

13.3akon Oonpimmx uncen. Teopema YeObimeBa, yacTHBIN ciydail Teopembl. Teopema bepuymu. Ilonstue o
TeopeMe JlsamyHoBa.

14.ITonsTHe 0 cayyailHBINA IPOLECC U UX XapaKTEPUCTUKAX.

15.91eMeHTbI TEOpUHU HAJIE)KHOCTH.

Maremarnueckas CTaTUCTHKA

l.I'enepanbHas COBOKYHMHOCTh M BbIOOpKa. Cratucrtudeckas (yHkius pacnpenenenus. CraTucTuueckas
IUIOTHOCTH BEPOATHOCTH. YHCII0OBBIE XapaKTEPUCTUKHN CTATUCTUYECKHUX PACIPENCICHUMN.

2.0CHOBHBIE MOHATUS O TOYEYHBIX OLIEHKAaX MapaMeTpoB pacnpeneneHus. OleHka MaTeMaTH4ecKoro
OJKUJaHUS.

3.MeTo/1bl TOCTPOEHUSI 3aKOHOB paclpeeseHUs IO ONBITHBIM JaHHBIM: METOJl MOMEHTOB.

4.IIpyHIMI MaKCUMAJIbHOTO MPaBI0NOA00US.

5./loBepuTenbHbIE  MHTEpBAJIBI W JOBEPUTEIbHAs BEPOATHOCTb. J{OBEpUTENBbHBIM  HMHTEpBAI IS
MaTEeMaTHYeCKOro 0XKUJaHUs IPpU OOJIBIIOM 00beMe BBIOOPKHU.

6.JloBepUTEIBbHBII HHTEPBAJ IJIS1 MATEMATUYECKOTO OXKUIAHUS TIPH MAJIOM 00beMe BBIOOPKH.

7.I1oHsATHE O CTATUCTUYECKUX TMIIOTE3AX.
8.Buapl runores. Kpurepuii [Tupcona X2.

9.I'unoreza 0 AucCHEepCUsX JBYX HOPMAJbHBIX Ciay4alHbIX BenuuuHax (CB) (mpu HEM3BECTHBIX CpEIHUX).
l'unores3a o qucnepcusix 1ByX HopMainbHbIX CB (IIpy M3BECTHBIX CPEIHUX ).

10.Muoromepubie CB. @yHK1MS U INIOTHOCTH pacipeaeseHus nsymepHoi CB.

11.YcnoBHble 3akoHbI pacnpenenenus. MoMmeHTsl 1BymepHoii CB.

12.HopManbHbIi 3aKOH Ha IIJIOCKOCTHU. Y CJIOBHBIE MATEMATUYECKUE OKUJAHUS.

13.JIunelinas perpeccus.

14.KoppensauMoHHO-pErpecCCUOHHBIM  aHanu3. @DYyHKIMOHANbHAsI, CTOXAaCcTUYEeCKass W KOPPEISLMOHHAs
3aBHUCHMOCTH.

15.0npenenenue Gopmbl MapHOH KOPPEISILMOHHON 3aBUCHMOCTH.

16.PerpeccroHHbII aHaIN3 NapHOU JIMHEHHOW 3aBUCUMOCTH.

17.KoppensiimoHHbIN aHATN3 MapHOU JIMHEWHON 3aBUCUMOCTH.

18.CraTuctiueckre MeTo/1bl 00pabOTKH SKCIIEPUMEHTAIBHBIX JIaHHBIX.

3. MeToauyeckne MaTepualibl, ONpeaesionue NPoueIypy U KpUTEPUH OlleHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHIMH IIPH NPOBEACHHH NIPOMEKYTOYHOH aTTECTALNHU

Kpurepun ¢popMupoBaHusi OLIEHOK 110 0TBETAM HA BONPOCHI, BHIIOJHEHHIO TECTOBBIX 3aJaHUH

- OIICHKa «OTJHYHO» BBICTABJSICTCS OOYYAIONIEMYCs, €CJIM KOJUYECTBO TMPABUIIBHBIX OTBETOB Ha
Borpockl coctaisier 100 — 90% ot obrmiero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «XOPOIIO» BBICTABISETCS OOYYaIOUIEMYCs, €CJIM KOJIMYECTBO TNPABUIIBHBIX OTBETOB Ha
Bonpockl — 89 — 76% ot 0011ero 00bEMa 33JaHHBIX BOIPOCOB;

- OIICHKA «YIOBJIETBOPHTEJIbHO» BBHICTABISICTCS OOYyYaromIeMyCsl, €CJIM KOJIMYECTBO IMPABUIIBHBIX
OTBETOB Ha TECTOBBIE BOMPOCH! —/5—60 % 0T 061Iero 00bEMa 3a1aHHBIX BOTIPOCOB,;

- OILICHKAa «HEYIO0BJIETBOPHTEJIbHO» BBICTABISCTCS OOYYArOIIEMYCs, €CIM KOJMYECTBO MPABUIBHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3aJaHHBIX BOIPOCOB.

Kpurtepun popmMupoBaHusi OLIEHOK 110 Pe3y/JIbTATaM BbINOJHECHUS 3aaHU I



«OTIAMYHO/32a4TEHO0» — CTABUTCS 32 pabOTY, BHIIIOJHEHHYIO MTOJIHOCTHIO 0€3 OIMOOK U HEJJOYETOB.

«Xopo1110/3a4TeH0» — CTABUTCS 32 padOTy, BHIMOJIHEHHYIO TTOJIHOCTHIO, HO MPY HAJIMYUU B HEW He Oosee
OJTHOH Herpy0oil OIMOKN U OJTHOTO HeloueTa, He 0oJiee TpeX HEeJJOUETOB.

«Y10BJIETBOPHUTEIbHO/3aUTEHO» — CTABUTCS 33 PadOTy, €CIIM 00YyYalOUINiiCsS PaBUIBHO BBITIOJTHHI HE
MeHee 2/3 Bceil paboThl WK JOMYCTUI HE OoJiee OAHON TpyOoil OmMMOKH U IBYX HEJOYETOB, HE OoJyiee OHOMA
rpyooii U ogHOW HerpyOoi omuOKku, He Ooyiee TpeX HETrpyObIX ONMIMOOK, OJHOW HETrpyOoOi OMMUOKH M JIBYX
HE/I0UETOB.

«HeynoBJIeTBOPUTEILHO/HE 3aYTEHO» — CTaBUTCS 3a palOTy, €CIM YHCIO OMHOOK W HEI0YECTOB
MIPEBBICUIIO HOPMY JIJIsl OLIEHKH «yJOBJICTBOPUTEIHHOY WM MPABUIIBHO BBHITIOJIHEHO MeHee 2/3 Bcell paboThl.

Buowl owuboxk:

- 2pyoOvle OwuUbKU: He3HAHUe OCHOBHbIX NOHAMULU, NPABUL, HOPM, HE3HAHUEe NPUEMO8 peuieHuUs 3a0ad;
OWUOKU, NOKA3bLEAIOWUE HENPABUTILHOE NOHUMAHUE YCL08UsL NPEOTIONCEHHO20 3A0AHUSL.

- HeepyOvie OWUOKU: HEMOYHOCU (HOPMYIUPOBOK, ONpeoeleHUll, HEePAYUOHANbHBIN 8blOOP X00d
peuerus..

- Heoouemvl. HEPAYUOHANbHbIE NpUeMbl BbINOIHEHUSA 3A0aHus; OMmOoeNbHble NOSPeUHOCU 8
hopmynuposke 8v1860008,; HeOPeI’CHOE BbINOTHEHUE 3A0AHUSL.

Kpurepuu popMupoBanus 0eHOK Mo 3a4eTy

«3auTeHo»» - oOydarouMiics  MOJy4yWJ  OLEHKY  «3a4T€HO» 10  BCeM  JIabOpaTOpPHBIM
paboTam,00yJaroIMHACS TEMOHCTPUPYET 3HAHHE OCHOBHBIX Pa3/eloB IIPOTPaMMBbl H3y4aeMOTrO Kypca: €ro
0a30BbIX MOHATUH W (yHIAMEHTAIbHBIX IMpoOJeM; HpUOOpes HEeoOXOAMMBbIE YMEHHS WU HABBIKH, OCBOMJI
BOIIPOCHI IPAKTUYECKOTO IPUMEHEHUSI TIOJYYEHHBIX 3HAHUN, HE JONYCTUI (PAKTUUECKUX OIIMOOK MPU OTBETE,
JOCTATOYHO IIOCJIENOBATEIBHO M JIOTUYHO M3J1araeT TEOPETHYECKUUM MaTepuain, JOIyCKas JIMIIb
HE3HAYUTEIIbHBIE HApYUIECHUS I10CIIEI0BAaTEIbHOCTH U3JI0KEHHS U HEKOTOPbIE HETOYHOCTH.

«He 3auyTeHo»» - 3auyTeHBl HE BcCe JaboOpaTopHbIe pabOTHI, BBICTABIACTCS B TOM Ciydae, KOraa
O0yJaromuics: TeMOHCTPUPYET pparMeHTApHBIC 3HAHUS OCHOBHBIX Pa3JeliOB MPOrpaMMbl U3y4aeMOro Kypca:
ero 0a30BBIX MOHATUH M (QYHIAMEHTAIBHBIX MPOOJIeM. Y 3K3aMEHYeMOro CJiado BBIpaKeHa CIOCOOHOCThH K
CaMOCTOATCIIBHOMY QAHAJUTUYCCKOMY MBIIUICHUIO, HMCIOTCA 3aTPpyAHCHHA B H3JIOKCHUM MaATCpHajia,
OTCYTCTBYIOT HEOOXOMMbIC YMEHUS M HAaBBIKH, JIOMYIICHBI TPyObIe OMMOKH U HE3HAHUE TCPMUHOJIOTHUHU, OTKa3
OTBEeUYaTh Ha JOIMOJIHUTENbHBIE BOMPOCHI, 3HAHHWE KOTOPHIX HEOOXOIWMO MMl TMOJIYYEHHUS MOJOKHUTEIbHOM
OLICHKHU

Kpurtepun ¢popMupoBaHusi OEHOK 110 IK3aMEeHY

- OLIEHKA «OTJHYHO)» BBICTABIIAETCS 00yUdaoIIEMyCsl, €CIH

o0yyJaroIuiicss AeMOHCTPUPYET 3HAHUE BCEX pa3eiioB M3y4aeMOM IMCLUILIMHBL: CoJepXaHHe 0a30BbIX
MOHATUM U (QyHIAMEHTaJbHBIX MPOOJIEM; YMEHHE M3/1araThb NPOrpaMMHBIA MaTepual ¢ JAEMOHCTpaluen
KOHKPETHBIX IMpuMepoB. CBOOOJHOE BIIAJEHHE MaTepHajoM JOJDKHO XapaKTepPH30BaThCS JIOTHYECKOM
SICHOCTBIO U YETKHM BHJIEHHEM IyTel MPUMEHEHHUS IOJYYEHHbIX 3HAHUN B MPAKTUYECKOW JESATENbHOCTH,
YMEHHEM CBA3aTh MaT€pHaJl C IPYTUMU OTPACIISIMU 3HAHUSA,

- OLIEHKA «XO0pOII0» - OOyYaIOLIUICS IEMOHCTPUPYET 3HAHMS BCEX Pa3fesioB M3y4yaeMOW JMCUMILIMHBL:
cofiepkaHue Oa30BBIX MOHATUH M (QYyHAAMEHTAJIbHBIX IpOOJieM; NMpHOOpen HeoOXOAWMBbIE yMEHHUS H
HAaBbIKH, OCBOMJI BOIIPOCHI MPAKTUYECKOTO NMPUMEHEHMSI MOTYYEHHBIX 3HAHUM, HE JONMYCTUI (PaKTUYECKHX
OomMOOK MPH OTBETE, JOCTATOYHO MOCIENOBATEIbHO M JIOTUYHO H3JIaraeT TEOpPEeTUUYECKUH Marepual,
JIOTTyCKasl JIMILb He3HAYNTENbHbIE HAPYIIEHUS MTOCIIEJ0BATEIbHOCTH U3JI0KEHUS U HEKOTOPhIE HETOUHOCTH.
Taxum 00pa3oM JaHHas OI[EHKA BBICTABISAETCA 33 IPABUIbHBIN, HO HEIOCTATOYHO MOJHBII OTBET.

- OLleHKAa «YyJIOBJETBOPUTEJIbHO» - OOydYalOIIMHCA JEMOHCTPUPYET 3HAHHE OCHOBHBIX pa3JeioB
pOTrpaMMbl U3y4aeMOro Kypca: ero 0a30BbIX MOHATHH M (yHAaMEHTaIbHBIX Mpobiaem. OnHaKO 3HaHHE
OCHOBHBIX ITPO0OJIEM Kypca He MOJKPEIIISIOTCS KOHKPETHBIMH MTPAKTHYECKUMHU ITPUMEPAMH, HE MOJIHOCTHIO
pacKpbITa CYIIHOCTh BOIPOCOB, OTBET HEJIOCTATOYHO JIOTHYEH W HE BCEr/a MOCIEN0BaTeNeH, JOMYyI]EeHbI
OLIMOKH U HETOYHOCTH.;

- OLIEHKA «HEeYAO0BJIETBOPUTEIbHO»-BBICTABIIAETCA B TOM cllyyae, Korja o0yJaromuiics 1eMOHCTpUPYET
(parMeHTapHble 3HAHUS OCHOBHBIX pa3feiioB MPOrpaMMbl U3y4yaeMOro Kypca: ero 0a30BBIX MOHSATHHA U
(GyHIaMEHTAJIBHBIX MpoOieM. Y SK3aMEeHyeMoro ciaa0o BBIPaK€Ha CIIOCOOHOCTh K CaMOCTOSITEIbHOMY
AQHAINTUYECKOMY MBIIIJIEHUIO, HMEIOTCA 3aTpPyAHEHHs B M3JI0KEHMM MaTepuana, OTCYTCTBYIOT



HeO6XOI[I/IMBIe YMCHUA U HABBIKH, JOMMYIIICHBI FPY6BIC OIIMOKY U HE3HAHUE TEPMHUHOJIOITMH, OTKA3 OTBCYATHh
Ha JOMOJIHUTCIIbHBIC BOIIPOCHI, 3HAHUC KOTOPLIX HGO6XOI{I/IMO JJI TIOJTyYCHU A MMOJIOKUTEILHON OLICHKU






