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Coneprxanue

IlosicHuTeIbHAS 3aITMCKA.

TumnoBbie KOHTPOJLHBIC 33JJaHUS WJIM HHBIC MaTepUaIbl IJIs1 OIEHKH 3HAaHWM, YMEHH, HABBIKOB W (MJIH)
OTIBITA JESATEIHLHOCTH, XapaKTEPU3YIOIMIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITCTCHITHH.

Metoanyeckre MaTepHaibl, ONPEACSIONNe TPOLUEAYPY U KPUTEPHH OLIEHUBAaHUA COPMHUPOBAHHOCTH
KOMHCTCHI_[I/II;'I HpI/I HpOBeIICHI/II/I HpOMeXCYTOqHOﬁ arTeCTaliuu.



1. HosicHuTEIbLHAA 3aIHCKA

Heﬂb HpOMe)KyTO‘IHOﬁ aTTeCTallud — OLCHUBAHUC MPOMCKYTOYHLIX W OKOHYATCIBHLIX PC3YJIbTATOB
oOydueHHsI TI0 JUCHUIUIMHE, OOCCICYMBAIONIMX JOCTHKCHHE IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI.

DopMBI MPOMEKYTOUHOM aTTeCTAIIMU: dK3aMeH (1o 09HOU (opme - 2, 3 cemecTp, o 3a09HOM hopme —
1,2 kypc), 3aueTsl (1o ouHoi popme -1, 4 cemectp, 1o 3a04Hoit popme — 1,2 Kypc).

[Tepeuens KoMIETeHIINA, (POPMUPYEMBIX B TIPOIECCE OCBOCHHUSI TUCITUTUTHMHEI

KOZ( 1 HAMMCHOBAHHUEC KOMIICTCHIINN

KOZ[ HHAWKATOpa JOCTHKCHUA KOMIICTCHI NN

OIIK-1 CnocoGeH peliats HHXCHEPHBIC 3312491 B
po¢eCCHOHANBHON AEATENFHOCTH C UCIIOJIb30BAHUEM METO/I0B
€CTECTBEHHBIX HayK, MATEMaTHYECKOTO aHAIIN3a U MOJECIMPOBAHUS

OIIK-1.1 IlpumensieT MeTOABI BBICIIE MAaTEMAaTUKH JUIS
pereHus 3a/1a4 MpoeCcCUHOHANBHON IeATENbHOCTH

Pe?;y.]II)TaTI)I O6y‘~I€HI/I$I N0 IUCHUIITIMHE, COOTHCCCHHBIC C INIAHUPYCMbIMU

pe3yjibTaTaMu OCBOCHUS O6pa3OBaTeHBHOI71 IIporpaMmbl

Kon u HaumeHnoBanue PesynbraThl 00y4eHuUs IO TUCIUTLIIHE OueHouHbIE
HWHIUKaTOpa MaTepHuabl
JOCTIKEHHS (cemectp )
KOMIIETSHIINH

OIIK-1.1 Ipumenser | OGyuaromuiics 3HaeT:
METOJIBI BBICIIEH | -OCHOBHBIC MOHATHS M METOIbI MAaTeMaTHYECKOTO aHaIW3a, aHAIMTHYECKOH | 3amaHus
MaTeMAaTHKH JUIS PCIICHHUS | TeOMETPHM M JIMHEHHOH anreOpel, auddepeHuHan-HOro W uHrerpambHoro | 1 cemectp  (Nel--
3aga4 npodecCHOHANBHON | MCUUCTIECHUS. Nel0)
ACATCIIBHOCTH -OCHOBBI TEOPUH BEPOSTHOCTEH, MATEMATUUECKOH CTATUCTHUKU. 2cemecTp (Nell--
Ne20)
3 cemectp (Ne21--
Ne30)
4cemectp  (Ne31--
Ne40)
OO0yuaromnuiicst ymeeT: 3ananus
-HCHOJIb30BaTh OCHOBHBIC 3aKOHbl GCTCCTBCHHOHAy4HBIX AucHMIUIMH B | 1 cemectp (Nedl--
npodecCHOHAITBLHON EATCILHOCTH; Ng43)
-IIPUMCHATH MAaTEMaTUUYCCKUEC METObI JUISI PCIICHUS NPAKTUYSCKUX 3a1a4. 2cemecTp (Ne44--
Ne46)
3 cemectp (Ned7--
Ne49)
4cemectp  (Ne50--
Ne52)
OO0y4aronuiics BIaaeeT: 3ananus
-METOaMH MaTeMaTHIEeCKOTO OMMUCaHuUs (PU3MUYECKUX SBICHUH U MPOIIECCOB, 1 cemectp (Ne53--
-anmapaToM — MaTeMaTHYecKOro  aHalnu3a, TEOpUH  BEpOsSTHOCTEH U N955)
MaTEeMaTHYECKOW CTATUCTUKH. 2cemecTp (Ne56--
Ne58)
3 cemectp (Ne59--
Ne61)
4cemectp  (Ne62--
Ne64)

[TpomexyTouHas aTTecTanus (PK3aMeH) IPOBOAUTCS B OJTHOM U3 cleAyromux Gpopm:
1) oTBeT Ha OWIIET, COCTOSIIIUI U3 TEOPETUICCKUX BOIIPOCOB U MPAKTHUCCKUX 33/aHUIl;



2) BeimoaHenue 3aaanuii B DMMOC CamI VIIC.

[TpomexyTouHast arTecTaus (3a4eT) MPOBOJAUTCS B OJTHON U3 CIACAYIOMHUX HOpM:
1) coGecenoBanue;
2) eeimonHeHue 3ananuii B OMMOC Caml YIIC.

2. Tunosble! KOHTPOJIbHBIE 32IAHUS WM HHbIE MATEPHAJIbI sl OEHKH 3HAHUI, yMEHUH,
HABBIKOB M (MJIM) ONBITA AeATeIbHOCTH, XapaAKTePU3YyIOIIUX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEH UM i
2.1 TunoBble BONPOCHI (TeCTOBBIE 3aJaHMsI) /IJIsI OIleHKH 3HAHNEBOI0 00pa30BaTEJIbHOIO
pe3yjabrarta

Kon un HanMeHOBaHNE HHIUKATOPA O0pa3oBaTeNbHBIN pe3yNbTaT
JOCTHIKCHMS KOMICTCHITNHU

OIIK-1.1 Ilpumensier  metoasl | OOydaromuiics 3HAET:

BBICIIEH MaTEMAaTHKU AJi PELIECHUS | -OCHOBHBIC IIOHSATHSI M METOABI MAaTEeMAaTHYECKOrO aHaINW3a, aHATUTHYCCKOH TCOMETPHH H

3a1a4 npodeccHOHaNbHOM | JUHEHHOM anreOpsl, Mup(HEepEeHIMATBHOTO U HHTErPATLHOTO NCYUCIICHHSL.
JACATCIIbHOCTHU -OCHOBBI TCOpHH BepO}ITHOCTeﬁ, MaTEMAaTUYECKOM CTaTUCTHUKU.
1 cemectp

1. EnuHWYHON MaTpHICH Ha3bIBACTCS:

A) nuaroHagbHas MaTPHUIIA, C €AMHUI[AMA Ha [NIABHOM AMArOHAIIH;

B) kxBaapaTHas MaTpula ¢ €AMHUIIAMH Ha TIABHOM JHAaroHaIH,

C) kBaapaTHas MaTpHIIA, dJIEMEHTAMH KOTOPOM SIBIISIOTCS €IUHHUIIBI?

2.UT0 MOXHO CKa3aTh O CUCTEME JIMHEMHBIX YPaBHEHWH ¢ MaTpuIlei (A)I/I PACIIMPEHHON MaTPHILEH,
ecrm rang(A)< rang(AB):

A) cuctema UMEeT eIUHCTBCHHOE PEIICHHE;
B) cymiecTBOBaHUE TaKOH CUCTEMBI HEBO3MOXKHO;
C) cucrema He UMEET PEIICHUH.

3.IlepeMHOXaTh MOYKHO MaTPHUIIBL:

A) mroboro pasmepa;
B) TonbKkO KBagpaTHBIC MATPHIIBL;
C) TONBKO eIMHUYHBIC MATPHUIIBI;
D) MaTpHIIbl TaKkue, YTO JIEBBII COMHOMKHTENIb UMEET CTOJBKO CTOJIOLOB, CKOJIBKO CTPOK Y IPABOTO
COMHOKHUTEJIS.
4.0OnpenenuTenb BHIYUCIAETCS:

A) 1715t 110001 MaTPHUIIBL;

B) TonbKO T € TMHUYHOI MaTpPHIIbI;

C) TONBKO 15l AMATOHATBHOW MATPHIIBL;

D) TonbKO /TS KBaAPATHOW MATPHIIBL.

5. Metox Kpamepa npuMeHHM /sl pELICHUS] CUCTEMBI JINHEWHBIX YPaBHEHHH, €CIH:

A) MaTpuIla CHCTeMBbI Jr00as;

B) maTpwuiia cucTeMbl COCTOMT TOJBKO U3 €MHHUII,

C) marpuiia cuctembl JIr00ast KBajipaTHasi;

D) matpwuiia cucTeMbl KBapaTHAasi K HEBBIPOJKICHHAS.

6. Ecnu dynkius f(X) menpepriHa Ha [a;b],iuddepennupyema Ha (a;b) u y(a) = y(b),ro Ha (a;b)moxHO

! TpuBoasTcs TUMOBBIE BONPOCH W 3amaHus. OUEHOUYHBIE CPEACTBA, NPEAHA3HAYEHHBIE IJI IPOBEJEHMS AaTTECTALMOHHOIO
MEPONPUATHS, XpaHATCA HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEIYp KOJIUYEeCTBE BapHaHTOB. OICHOYHBIC
cpencTBa MOMJIEKAT aKTyaIH3allMd C Y4€TOM pa3BUTHS HayKd, oOpa3oBaHUs, KYJbTYpbl, SKOHOMHKH, TEXHUKH, TEXHOJIOTUH W
conuanbHOM cheprl. OTBETCTBEHHOCTH 32 HEPACTIPOCTPAHSHHE COICPIKAHUS OTICHOYHBIX CPEACTB CPEIH 00YJAIOIHUXCS YHUBEPCUTETA
HECYT 3aBenyromuii kKaeapoil u mpenoaaBaTens — pa3padOTINK OIIEHOYHBIX CPEJICTB.



HaWTH XOTsI ObI OJTHY TOYKY, B KOTOPOH :
A) QyHKIHS HE onpeieNneHa;
B) mpou3BoaHas pyHKIUHU HE CYLIECTBYET;
C) Henb3s MPOBECTH KacaTeNbHYIO K rpaduky GyHKINY;
D) npousBoanas pyHKIMKU 00paniaeTcsi B HOJb.

7. HaiiTu MHTepBaJIbl MOHOTOHHOCTH QYHKIMH y = X2-2X

A) Ha (_ 0,1 ] -yObIBaeT Ha (1 ; oo)_ BO3pacraer
B) na (_ OO"O] -yObIBaeT Ha [0" OO)- BO3pacraer
C)na (_ ;1 ] - BO3pacTaeTr Ha (] ; OO)- yObIBaeT

D) Ha (_ OO"O] - BO3pacTaeT Ha (O’. oo)_ yObIBaeT

8. 'paduk kakoif pyHKIIMK HA BCEM OTpe3Ke [a,b] OTHOBPEMEHHO YIOBJICTBOPSIET TPeM ycioBusaM: y>0; y'<
0; y">07?

8l a b x

BapunanTs!l 0OTBETOB:

A) Bce rpaduku B) Tonbko II C) Tonbxo III
D) Tonbko 11 u III. E) Tonbko [ u I

9. [Ipon3BOIHOI BTOPOTO MOPSIIKA HA3BIBACTCA:

A) kBasipaT NpOU3BOIHON NEPBOTO MOPSIKA;

B) mpou3BoaHas OT MpoU3BOAHOM NMEPBOrO MOPSIIKA;

C) xKopeHb KBaJIpaTHBIN OT TPOU3BOTHOMN TIEPBOTO MOPSIKA,
D) nepBooOpa3zHasi mpou3BOJHON MEPBOIO MOPSIKA

10 . Haittu muddepenmman Gpyskunn y = arctg(e?)

2x
2e2x 262)6 Ze
dy=——dx dy=———dx dy = ——=dXx
A) 1+ e4x B) 1+ 82x C) VI+ er
er _282)(?
dy:—4dx dy=—4dx
D) 1+e™” E) 1+e™

2 ceMecTp




11.Haiitu obmacts onpenenenus pyukuuun (X, y)=,/3y+2

A) BCsl KOOpIUHATHAS TUIOCKOCTh, KPOME TOUEK, MPUHAICKALIUX MPsIMOid Y=-2/3
B) monymiockoctey > -2/3;
C) monymnockocTpy < -2/3;
D) monyrutockoctey>2/3.
12. YacTHOl mpon3BOIHON (PYHKIMU HECKOJIBKHUX MEPEMEHHBIX HAa3bIBACTCS:
A) Tpon3BOHAS OT YaCTHOTO apryMeHTa (QyHKIIUH;
B) nmpou3BoaHas OT mpou3BeaeHUS apTYMEHTOB (DyHKIIUH;
C) mpou3BoHAS OT YACTHOTO apTyMEHTOB (DYHKIIHH;
D) npousBoaHast OT GyHKIMM IPU YCIOBUH, YTO BCE apTyMEHTHI KPOME OJTHOTO OCTAIOTCS MOCTOSTHHBIMU.
13. Ecnu U = ln(3x —y? +Zz3), to 3Hauenue U'; B Touke M(1;0;1) pasHo...
A)5 B)3 C) 1/5 D) 6/5
14. IomueiM quddepennnanom GyHKIUN HECKOIBKUX TEPEMEHHBIX HAa3bIBACTCS:
A) riiaBHas JIMHEHAS YacTh MPUpPANICHUsT GYHKIIUU TP H3MEHEHUH JIorapudma
OJTHOTO apryMEHTa;
B) rnaBHast muHelHAs YacTh MpHUpaiieHus GyHKIUK TPH N3MEHEHHN BCEX apryMEHTOB;
C) nmpupamienne GyHKIUHN IPH U3MEHEHUH BCEX apTyMEHTOB;
D) riaBHas nuHeiHas YacTh NpupanieHus GyHKIMA TPU U3MEHEHUH JorapudMa OJHOTO U3 apTyMEHTOB.
15.Toukn, B KOTOPBIX BCE YaCTHBIC MPOU3BOIHBIC paBHBI (), HA3BIBAIOTCS:
A) craumonapusivi; B) makcumymowm; C) munumymonm; D) meperu0a.

16. ®ynkuusa F(x) HazpBaeTcs mepBooOpa3HO i HenpepbiBHOU pyHKkuuu y = f(x), ecnu:
A) F)=f()+C; B)F'()=1f(x); C)F(x) = f'(x); D)F'(x) = '(x).
17. HeomnpeneneHHbIM HHTETpasioM QyHKIMH y = f(X) Ha3bIBaeTC:
A) nepBoobpaszHnas ¢pyHkimu y = f(x);
B) kBaapat nepBooOpa3znoit pynkuuu y = f(x);
C) cymma Bcex nepBooOpa3HbIX GyHKIuU y = f(X);
D) coBokymHocTh Bcex nepBooOpa3Hbix GyHKIUH y = f(X);
18. MeTon HHTETpUPOBAHMS 110 YACTAM IIPUMEHUM TP UHTETPUPOBAHUU:
A) cyMMBI UM pa3HOCTH HECKOJBKUX (PYHKIMI;, B)nuneitHol komOMHAaIMN (HYHKIU;
C) nmpowusBenenust GpyHKITHIA; D)nro60i# koMmOMHaLMKU JTH0OBIX QYHKINH.
19. ®opmyrna UHTETPUPOBAHUS 10 YACTSIM UMEET BH/

A) J.udv=uv+J'vdu; B) J.udv=uv—_|.vdu ;

judv = Iudx+fvdx; D)Iudv = Iudx—jvdx
20. Kakoe U3 CIICAYIOMIHX CBOICTB OMNPEICICHHOr0 HHTErPana sSBISIeTCS HeBEPHbIM:

A) j).(f (x) + g(x))dx = j‘ f(x)dx + _T g(x)dx; B) jl Af (x)dx = A_T f (x)dx;

C) jl f(x)dx =1; D)i f(x)dx = —_T f (x)dx.

3 cemecTp.
21. YtoOs1 permuth auddepeHImaibpHoe YpaBHEHHE Y'X + X + Yy =0 , ClIeayeT

1) BBIMOTHATH MOACTAHOBKY y(X)=x*U(x);
2) pa3aenuTh NepeMeHHbIE;
3) uckats pemerue B Bune y(x)=U(x)*V(x).
22. Pemuth mudpepeHnmanbHoe ypaBHEHHE Y’ COS X + Y = XSin X , CIeAyeT
1) BEIMOJHATH MOACTaHOBKY Y(X)=x*U(x)
2) pa3aenuTh epeMeHHbIe
3) uckatp peuienue B Buae y(x)=U(x)*V(X).
23. lupdepennmanbHbIM ypaBHEHHEM MIEPBOTO MOPSIIKA SIBISIETCS ypaBHEHUE:
D xy'+sinx-y=0; 2) x+sinx-y=0;




3) y'+y'sinx+y=1 4) y"+y —2=cosx;
24. TuddepeHnnaabHbIM ypaBHEHHEM C pa3IeIsSONMMHUCS TIEPEMEHHBIMU SBJISETCS YPaBHEHUE BHIA:
2.,
1) y-cosx=0; 2)y' =X%Y;

3) y =2 4 y+Lox
X“+y X

25. Pemienue omHOPOAHOTO AUGQEPEHIMATBHOIO YPABHEHHS MEPBOTO MOPSAKA MOXKET ObITh HAWICHO B
BUJIC!

1) y = u-v, rae U = U(X) u V = V(X) — HEKOTOpbIC HEU3BECTHBIC (PYHKIIHH;

2) Y = U-X, The U =u(x) — HeKoTopasi Hen3BecTHast (PYHKIUS;

3)y=u+v, e u=Uu(x)uV =V(X) — HEKOTOpbIC HCHU3BECTHbIC (HYHKIIHH;

4)y =u+ X, rae U = u(X) — HekoTopast Heu3BecTHast (DyHKI[HSL.
26. JINHEHHBIM HEOTHOPOAHBIM U PEPEHIUATBHBIM YPAaBHEHHEM TIEPBOTO MOPSI/IKA SBISCTCS YPaBHEHHE
BUJIA:

1)y =tx)g(y);

2)y' +p(x)y =a(x)y";

3) y' =f(x; y), rae pynxuus f(x; y) — omnoponnas;

4)y'+p()y = g(x);

o0
n
27. NaH psin Z— . Ucnonp3ys He00X0auMMOe yCIOBHE CXOIUMMOCTH Psijia, CAeTaiiTe BHIBO

110n+1

1)psin pacxoauTcs
2)psia cXonuTes
3)Henb3st ONpeAeaUTh CXOAUTCS UM PACXOJUTCS P
4)npyroii oTBET
28. Psan i(ljn UCCIIC0BAIM HA CXOAMMOCTb 110 npu3HaKy Ko, Berauciuiu mnpezen k = limgja, = % .
3

n—oo
n=1

Torma MOkHO caenaTh BBIBOJI, YTO ...
1) JlauHbIid pag cCXOAUTCS
2) JlaHHBIH psAa PaCXOIUTCS
3) JlaHHBINA P MOXKET KaK CXOJIUTHCS, TaK U PACXOIUTHCS.
4) JlaHHBIH psij HE CYILECTBYET

29. Haiinure cymmy psaja Z(%j
n=1

11 2)-1 3)0,5 4)-0,5
30. Pag 1+2+3+4+5+6+... ssisercs...
1) creneHHbIM
2) (QyHKUMOHAIBHBIM
3) 3HaKOYEpeqYIOIIUMCS
4) 3HaKOIMOJIOKUTETHHBIM
4 cemecTp
31. Ecnu umeeTcst N HecoBMeCTHBIX coObITHi Hi, 00pa3yromux noyiHyoo rpynmny, 1 U3BeCTHBI BEPOSTHOCTH
P(Hi), a coObITHE A MOKET HACTYIHUTH MMOCIE peanu3anuu ogHoro u3 Hi u u3BectHbl BepostHoctu P(A/Hi),
T0 P(A) BeIunCHIsieTcs o Gpopmyne
A) MOJIHON BEPOATHOCTH
B) bepnymn
C) Myagpa- Jlannaca
D) baiieca
32. BeposSTHOCTb NOSIBIIEHUSI COOBITUS A B HCIIBITAHUM paBHA p. UeMy paBHA JUCIEPCHsI YKCTIa TOSBIECHUS
COOBITHS A B OJIHOM HCTILITAHUH?
A)1-p
B) p(1-p)
Cp
D) 1/p
33. Tlo xakoii (hopmyJie BBIUUCISETCS BEPOSITHOCTh COBMECTHOTO TOSIBJICHHS IBYX HE3aBUCHUMBIX COOBITHUI




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. @yuknmed pacmnpeielieHus CiIy4daiHOW BenwmuuMHbI X HaseBaercsa (ynkmms F(x), 3amaromas
BEPOATHOCTH TOT'O, UTO Cly4yaiiHas BeJnyuHa X MPUMET 3HAUCHUE:

A). Oosplee x

B). menbIiee unu paBHOE X

C). paBHoOE X

D). mensbIee x

35. BeposATHOCTb TOrO, 4TO JOM MOKET CropeTh B TeueHuu roza, pasHa 0,01. 3acrpaxoBano 600 momos.
Kaxoit ¢hopmyiioii ciieyeT BOCIONb30BaThCsl, 4TOOBI HAWTH BEPOSITHOCTD TOTO, YTO CTOPUT POBHO 6 TOMOB?
A) dopmymnoit bepayu

B) unrerpanbnoii popmynoit Myagpa- Jlamiaca

C) dopmymnoii [Tyaccona

D) nokanbnol popmyiioit Jlamaca

n!
36. KoMOuHaimm, 4uciio KOTopeIX onpeaensercs no gopmymne C;' = m , Ha3bIBAKOTCS:

A) couetanusmMu;

B) pazmemenusmu;

C) nepecraHOBKaMu;

D) pa3menieHusIMH C IIOBTOPEHUEM

37. IlnotHOCTHIO BeposiTHOCTH f(X) HEMIpepbIBHOI CiTydaifHOW BeMYMHBI X HA3bIBACTCS:
A) ipon3BoHas PYHKIMU paclpefesieHus CIIy4ailHON BEIUYUHBI X;

B) nepBooOpasHas ¢yHKIMN pacupeaeeHns CIydaiiHONH BETMYUHEL X

C) npousBoHas cy4yaifHOM BETUYHMHBI X;

D) nepBooOpa3zHas ciydailHON BelnUYuHbI X.

38. K BBIOOpOUYHBIM XapaKTEePUCTUKAM PACCESHUS CIyYailHON BETMUMHBI OTHOCUTCS:
A) BpIOOpOUYHas MOJ1a;

B) BeiOOpouHas MmenuaHa;

C) BeIOOpOYHAS JUCTICPCHS;

D) BeiGOpoUHas cpeaHsis.

39. YncnoBoe 3HaYEHNE CePEeIMHBI JOBEPUTEIHHOTO HHTEPBAJIA XapaKTePU3YeT:

A) ToueuHy10 OLIEHKY MapaMeTpa paclpeieieHus;

B) nnTepBasbHYIO OLIEHKY ITapaMeTpa pacipeesIeHus;

C) Hae)KHOCTh OLIEHKH MapaMeTpa pacipeaesieHus;

D) TOYHOCTb OLEHKM NapameTpa pacrnpeseneHums.

40. TIpenmonoxeHne 0 BUJE WM MTapaMeTpax HEM3BECTHOTO 3aKOHA pacIpe/Ie]ICHNs Ha3bIBACTCS:
A) HyIeBOI rUNoTE30MH;

B) anpTepHaTUBHOI runoTe3oi;

C) ommbkoii nepBoro poja;

D) ommbKkoii BTOpOTO poja.

2.2 Tunossble 3a1aHNS VIS OLCHKH HABBIKOBOI'0 00Pa30BaTeIbHOIO pe3yJibTaTa

Kon n HaumeHnoBaHue O06pazoBaTesbHBIA pe3yIbTaT
HHJIUKATOpa TOCTHKCHHUS
KOMITIETCHIIUH
OIIK-1.1 ITpumeHsieT MeTOABI OOyJaromnmiicss yMeeT:
BBICIIEH MATEMATHKH JIIst HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCHMIUIMH B NPOQecCHOHAIBHON
peuienus 3agaqy JEATENLHOCTH,
npoecCHOHANBHOMN JEATENbHOCTH MNPUMEHATh MAaTEMaTUYCCKUEC METOAbI ISl PEIICHHUS MPAKTUISCKUX 3a4a4.

1 cemectp
41. Ilycts TpeOyeTcs CIPOSKTUPOBATH CUCTEMY JIOPOT, KOTOPBIE OYAYT COSIUHATH TOPOJI, KEIE3HYIO
JIOPOTY U 03ep0. YUacTOK JKEJIEe3HOM JOPOTH MMEET BHJI IPSIMOH, a 03epo umeet popmy kpyra. Ha Gepery




o3epa OyneT 0aza OT/bIXa, a Ha )KeJIe3HOH 10pore MpearnoiaraeTcs pa3MecTUTh CTaHLuo. Beibop mecrta ans
0a3bl OT/IbIXA (TIPU YCTIOBHH, YTO OHA OYyJIeT Ha Oepery o3epa) U MecTa JJIsl KEJIe3HOAOPOIKHOM CTAHITUN
MOJKET OBITh ClIeJIaH MPOU3BOJIbHO. TpedyeTcst CIPOeKTUPOBATh TaKYI0 CUCTEMY JOPOT, YTOOBI 3aTpaThl Ha
CTPOUTENHCTBO ObLTH OBl MUHIUMAIEHBIMH.

42. Teno nBwxeTcs MPSIMOJIUHEHHO 10 3akoHy S(t) =1-2t+t"3. HaliquTe ero yckopeHue B MOMEHT BPEMEHHU
t=3c.

43.Pacnpenenurh M0 KpUTEPUIO MUHHUMYMa CyMMAapHBIX pacxXxo/0B TPaH3UTHBIA rpy30noTok 80 MIH. T. B
IpPy30BOM HAIpPaBIIEHUU MEXIY TpeMs HapauieIbHbIMU KeNEe3HOJAOPOKHBIMU JIMHUSIMH, COCIUHSIONIIMHU
y31bl A 1 5. 3aBucsIMe OT IBUKEHUS PacXo/ibl Ha KaX/10M U3 JIMHUI, HEIMHENHO 3aBUCAT OT IPy30I10TOKA
¥ BEIPAXKAIOTCS OPMYIION: Dsgs=al +0I?,

rae I' - TogoBo# Tpy30MOTOK TPy30BOTO HAPABIEHUS (B MITH.T.); Jsq¢ - TOJOBBIC PACXOBI (B THIC.pY0.); @ U
b - ko3pduineHThI, 3aBHCAIIME OT TEXHUKO-IKCIUTyaTAIIMOHHBIX XapaKTEPUCTUK JIMHUN. 3HAYCHHSI
ko3 dunrenTo: s K Agbh a= 500, b=6; nus muaun Aeb =400, b=10; nns nuanu 40b a=600, b=5.
2 cemecTp

44. CxopocThb ABMKeHUs Touky V=6t2-10t m/c. HaiiTu myTh, IpoiiieHHbIH TOUYKOI 32 6-10 CEKYHITY.

45.]1Ba moe3na Havajdu JBUTATbCSd OAHOBPEMEHHO W3 OJHOM TOYKH B OJIHOM HAMpAaBICHUH MO MPSIMOM.
IlepBoe Tenmo IBIKETCA CO CKOPOCThIO V=5t2+8t m/c, BTOpoe — €O CKOpPOCTBIOV=6t+9 m/c. Ha kaxom
paccTosHUU APYT OT Jpyra OHU OKaxyTcs yepes 5 c?

46.CKOpOCTh TIPAMOMHEHHOTO IBMKEHHUs MOe3/a BhIpakaeTcs dopmyioit V=9t? -2t-8 (m/c). Haiitu myTs,
MIPONICHHBIN TEJIOM 3a 3 CEeKYH]I OT Hayasa JBHKEHUS.

3 cemectp

47 Iloe3n IBUXKETCS MPAMOIHHENHO co cKopocThio V(t)=4t. HaiinuTe 3aKoH ABMKEHMS Tea, eciu mpu t=1
TE€JI0 HaXOAWJIOCh B HaYajle KOOpAUHAT.

48. Onpenenuth Maccy COCTaBa Moe3za, COCTOSAIIET0 U3 YeTHIPEXOCHBIX BaroHOB Maccoil 80 T KaXKIbIi,
KOTOpPBIH TerioBo3 2T 116 MokeT IPOBECTH 1O YYACTKY C PACUETHBIM MOIBEMOM, YKJIIOH KOTOPOTO ip =
8%o, pacniosioxxeHHOMY B KpuBOo#l paguycoMm Rkp = 1500 m. IIyTh 3BeHbEBOM.

49. Onpenennuth Maccy COCTaBa Jylsl UCXOJHBIX JIaHHBIX MTpUMepa 1 pH yCIIOBUH, UTO COCTAB M0€3/1a
BKiIr04YaeT 50% 1o Macce 4eThIPEXOCHBIX BATOHOB Ha POJIMKOBBIX MOJIIMITHUKAX Maccou 80T KaxaAbli U
50% BOCBMHOCHBIX BaroHOB KaXk/1bIii Maccoit 140Tt.

4 cemecTtp

50. BeposTHOCTD TOT0, YTO TPHU MOE3/a ONPEAEICHHBIX HAIIPABJIEHUH NPUOYIyT HA CTAHILIUIO CTPOTO IO
pacnucaHuio, cooTBeTCTBEHHO paBHbI: 0,9; 0,95 u 0,85. HaiiTu BeposITHOCTh TOTO, UTO: a) BCE Moe3/a
npuOyAyT MO pacnucaHuio; 0) 1Ba moesna npulyayT MO PACUCAHUIO; B) XOTs Obl OAMH 10€3]] He MpUOyAeT
10 PACIHUCAHMIO.

ol. KenesznonopoxHblii cocTaB GopMUpPYETCS U3 JECATH BaroHoB. HaliTu BEpOSITHOCTH TOTO, UTO /Ba
OTIpeICTICHHBIX BaroHa OKaXKYTCSI PSAIOM.

52. HaiimuTe 3aBUCHMOCTH SKCIUTYaTallMOHHBIX PACXOIOB JKEIE3HBIX JOPOT, MPHUXOIIMHUXCS Ha 1 KM
AKCILTYaTalMOHHOM ATUHBI, OT CPETHECYTOYHON MPONU3BOAUTEIFHOCTH JOKOMOTHBA B TPY30BOM JIBH)KECHUU,
pacrnojaras  CIEOYIOIIMMHM  CTaTUCTMYECKMMH  JAHHBIMH:  NPOU3BOAMUTEIBHOCTH  JIOKOMOTHBA
(kM)/aKCcIuTyaTalliOHHBIE pacxonbl (MIH. pyo/km) = {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 Metons! | OOyYarONUIUIiCs BIaaceT:
BI)ICIHCP‘I MaTEeMaTUKN JUIA METOAAMHU MAaTEMATUYCCKOI'O OITMCAHUA CI)I/ISI/I‘{CCKI/IX }IBJ'[CHI/Iﬁ nu l'lpOL[CCCOB,
peuieHus 3aJa4 | -amnmnapatoM MaTeMaTHYeCcKOTO aHalu3a, TCOPUU BEPOSITHOCTEH U MaTEMAaTHYECKOW CTATUCTUKU.

HpO(I)eCCHOHaJ'IBHOfI JACATCIIbHOCTH

1 cemectp

53. Haiitu BekTOpHOE POHU3BEICHUE BEKTOPOB
a={2;1;3}u b={1;2; 3}.

3x” +9x +6

54. Haii enen li
AT Tpen J'le_l;lill o

1
55.Haiitn ypaBHeHHe KacaTeabHOM K rpaguky QyHKINN y=— 1 B Touke (0;1).
X




2 cemecTp

y 5 22 —x® +2
56. HaiiguTe HeonpeaeneHHbIM HHTETPaT | = _[ fdx

57. Haiitn 35auenne U § B Touke M (0;-72/2;0), ecim U=cos (x?-y+2°).
58.Haiitu obnacts onpenenenus pyukuun  f(X,y)=,/3y+2.

3 cemectp

59.. VkazaTh BUJ 9YaCTHOTO PEIICHHUS YPAaBHCHHS y'-2y' =6+12x - 24%*
60. Pemuth muddepenimanibHOe ypaBHEHHE Y’ COS X 4+ Y = XSin X .

n!
2n+1 )

o0
61. C nomombpto nmpusHaka JlanamOepa onpeaenuTh CXOAUMOCTh psiia z
n=1
4 cemecTtp
62. VI3 renepalibHOM COBOKYITHOCTH M3BJIeueHa BbIOOpKa 00bema N=20.

Xi 3 4 6 9
ni 2 4 7 7

HaiiT HeCMEIEHHYIO OLIEHKY MaTeMaTUYECKOIO 0XKHIaHUs.

63. Ha cknax nocrymaer 40% ameraneit ¢ nepBoro 3aBona u 60% aeraneit co BToporo 3aBoja. BeposiTHOCTh
M3TOTOBJICHUST Opaka JUIsi MEepPBOrO M BTOpOro 3aBoga coorBercTBeHHO paBHbl 0,01 u 0, 04.Haiitu
BEPOATHOCTH TOTO, UTO HayAauyy MOCTYNUBIIAS HA CKIIA]] IeTalb OKaKeTcsl OpaKOBaHHOM.

64.Bo3moxHbIe 3HaUeHMs ciydaitHoi BenmunHbl X TakoBel:0,10,5. M3ectHbl BepositHocTu: P(0) =0,1; p(5)
=0, 7.Haiitu p(10).

2.3. IlepeueHb BOIIPOCOB Il HOATOTOBKU 00YYarOIIKXCs K IPOMEXKYTOUHOM aTTecTaluu

Icemectp (3auer)
JIuneitHast anrebpa U aHaJIUTUYECKasi TEOMETPUS

1.ITonsitue o matpune. OnpeaenuTenn BTOPOro U TPETHETO MOPSIIKOB.
2.OCHOBHBIE CBOMCTBA OIPENEIUTEINEH.
3.MuHop u anredpanyeckoe JOMOTHEHHUE.
4.TeopeMbl 0 pa3I0kKEeHUN ONPEEIIUTEINS MO HIEMEHTaM CTPOKH WM CTOJIONA.
5.Pemenne cucrem nunelinbix ypaBaenuii (CJIY) ¢ momonrsto onpeaenureneit. ®opmyinsr Kpamepa.
6.Ciio’)xeHne MaTpull, yMHOKEHHE Ha uncio. HyneBas marpuna.
7.YMHOK€HHE MaTpUllbl HA MaTpuLly. ENMHUYHAsA MaTpuLa.
8.00parnas marpuna. Marpuunsiii meron pernenus CJIY.
9.Panr marpuiisl u ero Beruncienue. Teopema Kponekepa-Kanemnu.
10.IIpocteiimne cBenenus o BekTopax. Cilo)keHHE BEKTOPOB. Y MHOXKEHHE BEKTOpA HA YUCIIO.
11.basuc u koopauHatel BekTopa. [Ipoekius BekTopa Ha BEKTOp. PasmoxkeHune BEKTOpa B OPTOTOHAIIBHOM
6a3uce. Hampapnsiomiye KOCUHYChI BEKTOPA.
12.CxansipHO€ MPOU3BEICHUE BEKTOPOB U €r0 CBOMCTBA. Y CJIOBHE OPTOTOHATLHOCTH BEKTOPOB.
13.BeKkTopHOE IPOU3BEIEHUE BEKTOPOB U €0 CBOMCTBA. Y CJIOBHE KOJUIMHEAPHOCTH BEKTOPOB.
14.CmemanHoe MpON3BeIEHHE BEKTOPOB U €ro CBOKCTBA.
15.JIunelinblie npocTpa”cTBa. ba3uc U pa3MepHOCTh JIMHEHHOTO NIPOCTPaHCTBA.
16.AxcromaTHueckoe OrpeieleHle CKaipHOro Mpon3BeeH . EBKINI0BbI MpoCcTpaHCTBa.
17.11nockocTh. YpaBHEHHS IIJIOCKOCTH B HOPMaJIbHOM BHJIE B BEKTOPHOM U KOOPIUHATHOM (hopmax.
18.00mee ypaBHEHHME IUIOCKOCTH, IPUBEIEHHE €ro K HOPMaJbHOMY BHAY. YpaBHEHHE IUIOCKOCTH,
MIPOXOALIEN Uepe3 TaHHYIO0 TOUKY.
19.YacTHble caydan pacioJIOKEHHS MIIOCKOCTA OTHOCUTEIIBHO CUCTEMBI KOOPIMHAT.
20.YcnoBus napajuieabHOCTH U NMEPIEHIUKYISIPHOCTH IIJIOCKOCTEN. YTOJ MEXy INIOCKOCTAMHU. PaccrosiHue ot
TOYKH J10 TJIOCKOCTH.
21.YpaBHEHHE IIIOCKOCTH, TPOXOIALIEHN UeEpE3 TP NaHHbIE TOUKH. | MIIEpIIIOCKOCTD.
22 Ilpsamas nuHus. BeKkTOpHOE, KAHOHWYECKHE U ITApAMETPUIECKUE YPABHEHUS IPSMOM JINHUH.
23.YpaBHeHue NMpsIMOH, poxoisiiel yepes 1Be Touku. ObIee ypaBHeHre npsiMoi. B3anMHoe pacrnonoxenue
IIPSIMBIX B IIPOCTPAHCTBE.



24.B3auMHO€ pacroioKeHNUe MPSIMOMN U TIIOCKOCTH.
25.YpaBHEeHHUS U CBOMCTBA KPUBBIX BTOPOTO MOpPSAKA (3IUIUIICA, TUIIEPOOIIBI, TapadoIbl).
26.1TonsipHas cucrema KOOpAWHAT. Y paBHEHUS KPUBBIX B MOJISIPHBIX KOOpIUHATAX.

BBenenue B MaTeMaTHUYECKHI aHAIIA3
1. Yucnoas ¢pyHkimst ognoit nepemenHoi. Knacesr gpynkuuii. CBoiicTBa rpadukoB (QyHKITHIA.
2.Anrebpanueckas kiaaccuduranus QyHKIIui.
3.IlocnenoBarenpHOCTh. YncnoBas NOCIEA0BATEIbHOCTD.
4.Ilpenen uncnoBoil GyHKIIMHA OTHOM MEPEMEHHON B TOUKE M OECKOHEUHO YIaJICHHOM TOYKE.
5. beckoneuno mamas BenuunHa (BM). Orpanudenusie, 6eckoneuno Oonbiue (BB) u oTmenumbie oT HyIs
BeJIMUMHBL. Teopema
cBs13u BM ¢ BeNIMUMHON, UMEIOLLEH TIPEACIL.
6. Teopema o cBsizu bM u bb Bennuun. Teopema 0 CBSI3U OTAEIUMOM OT HYJISI U OTPAHUYEHHON BEJTUYUHBI.
7. Ilpocreiimue cBorictBa bM BenuuuH.
8.Ilpocreiiiirie cBOMCTBa IPEIEIIOB.
9.CpaBuenue bM. DkBuBanentHsic bM.
10.CgoiicTBa 3xBUBaneHTHbIX BM. ['naBHas yacts BM u bb BenuuuH.
11.Teopemsl 0 peaenbHOM NEPEXO0I€ B HEPABEHCTBE U IEPBBIN NIPU3HAK CYIIECTBOBAHMS IIpEIEa.
12.11epBbIit 1 BTOPOIl 3aMeydaTesIbHbIE PEACIIbI.
13.®ynkuuMs, HeNpepbIBHAsE B TOYKE M Ha OTpe3ke. OQHOCTOpOHHHE mpenenbl. Bumbl TOYek paspbiBa Uit
YHCIIOBOM (DYyHKIIMU OJTHOM MEpEMEHHOM.
14.CpoiicTBa pyHKINH, HEMPEPHIBHBIX B TOUKE.
15.CBoiicTBa GyHKIHI, HEMTPEPHIBHBIX HA OTPE3KE.

HuddepeHnpraibHOE HCUUCTICHUE
1. Auddepennnan u mpou3BoIHAS YUCIOBON (QYHKIIUH OJHOM MepeMeHHOH. ['eomeTpruaecKkuii CMbICIT.
2.CBozKa npaBui JUIsl BBIYMCIIEHUS IPOU3BOJHBIX.
3.Teopema o cBsi3u guddGEpeHINPYEMOCTH W CYIIECTBOBAaHUS NPOM3BONHOW. Teopema o CBS3M
I pepeHIHPYEMOCTH U HEMPEPHIBHOCTH.
4.Bplunciienre Npou3BOAHBIX U JU((EPEHIINATIOB CIOKHBIX QYHKIUH.
5.Bbrunciienue nponu3BOAHBIX HEABHBIX (YHKIIMH.
6.[1pousBonHble U quQdepeHIraIbl BEICIINX MOPSIIKOB ISl YUCIOBON (QYHKIIMH OJHOM NepEeMEHHOM.
7.CoiictBa ¢pyHKIMiA, 1updepeHuupyembix Ha naTepBaie. Teopemsl Pomsd, Komu u Jlarpanxa.
8.Teopema Jlonutans. PackpeiTe HeonpeaeneHHOCTEH 1o npaBuity JlomuTas.
9.®opmyna Teinopa a1 MHOTOUYJIEHA.
10.®opmyna Telinopa nns pyaxuu. OcraTounslii wieH ¢popmyiibl Telinopa B popme Jlarpanxa u [leano.
11. Bo3pacranue u yObiBaHuE QyHKIIUH.
12.. DkcTpeMyMbl QyHKINH.
13. BBIMyKJIOCTb ¥ BOTHYTOCTb KPUBOM.
14.. Touku nepern0da KpUBOM.
15.AcuMITOTHI KPUBOM.
2 cemecTp (3K3aMeH)
@DyHKIMH HECKOJIBKUX MEPEMEHHBIX
1.ITonubiit  guddepeHnran U YacTHbIE NPOU3BOJHBIE YHUCIOBOM (YHKUUMU HECKOJBKUX TMEepEeMEHHBIX.
['eomeTpuyeckuil CMbICI.
2.JIoxanbHble 3KCTpeMyMbl GYHKIIUU HECKOJIbKUX MTEPEMEHHBIX.
3.YcroBHbBIE 3KCTPEMYMBI UUCIIOBON (DYHKIIMH HECKOJIBKUX IepeMEeHHbIX. MeTo MHOKuTenel Jlarpanxa.
4.I'nobanbHble SKCTPEMYMbI YUCIOBOIN (PYHKIIMH HECKOIBKUX IT€PEMEHHBIX.
5.IlpousBosiHas CKaJIsAPHOTO MOJIs 0 HANpaBiIeHUIo. [ paueHT.
6.ATIMPOKCUMAIINS ONBITHBIX JAHHBIX [0 METO/1y HAMMEHBIIUX KBaIPaTOB.
7 ITpubnnKeHHble METObI MOMCKA JIOKABHBIX SKCTPEMYMOB.

WHTerpanbHOE UCUNCIEHHE
1.IlepBooOpa3Hast u HeonpeAeNeHHbI HHTETpaJl.
2.OCHOBHBIE CBOICTBA HEOIIPEIEIIEHHOTO UHTETpala.
3.HTerpupoBaHue MoJICTAHOBKOW U 1O YaCTAM.



4. VIaTerpupoBaHue HEKOTOPHIX (PYHKITUH, COlepKaIUX KBAAPATHBIN TPEXWICH.
5.Panmonanesueie apo6u. [IpocTeiinme paunoHagbHbIe JpOOU U UX MHTETPHUPOBAHUE.
6.1lonsiTHE ONpEIETIEHHOr0 MHTErpaJla KaK Mpeiesia HHTErpaIbHOM CyMMBI.
7.®opmyna Hetorona-Jleitbnuia.
8.OCHOBHBIE CBOMCTBA ONPEIECIECHHOTIO UHTErpaa.
9.011eHKH OMpEeIeTICHHOTO UHTErpaa.
10.Teopema o cpeHeM 3HAUYCHUH.
11.Bpruncnenue onpeaeseHHOro MHTErpajla ¢ IOMOIIBIO [TOICTAHOBKHU U 110 YaCTSAM.
12.Bprurcienue miomajeii miockux odiacteit, o0bema M IUIOIIa 1 MOBEPXHOCTU TeJla BPAILEHUs C TIOMOILBIO
OIIpEEIIEHHOTO NHTETpaa.
13.Bpruncienue JIuHbl AYTH IJIOCKOM KPUBOM € MOMOIIBIO ONPEACICHHOTO HHTETpara.
14.Beraucnenre o0beMa U TUIOINIA U ITOBEPXHOCTH TEJa BPAIICHHUS.
15.HecoOGcTBEeHHBIE MHTETPAJIbI ¢ OECKOHEUHBIMHU MPEIeTIaMU HHTETPUPOBAHUS.
16.HecoOcTBEeHHBIE HHTETPAIIBI OT PAa3pPBIBHBIX (YHKIUH.
17.TeopeMbl 0 CXOAMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
18.0Onpenenennplii MHTErpal Kak (QyHKIHS MPEIEIOB HHTETPUPOBAHUS.

KomriekcHbie uncna
1.KommuiekcHbie uncia B anredpandeckoil popme u IeHCTBHS HAJ HUMH.
2.KomriiekcHble Yuciia B TPUTOHOMETPUUYECKOH U MokazarenbHou hopmax. @opmynsl Myaspa.

3 cemectp (3K3aMeH)

OO6bikHOBeHHBIE T hepeHIIaTbHbIe YPaBHEHUS
1.INonsarue o nuddepenumansuom ypasaennu (V). 3agaua Komm st 1Y nmepBoro mopsiika.
2.YpaBHEHHE C pa3aeiAoIUMUC nepeMeHHbIMU. JInnelinoe Y.
3.0mHOoponHOoe muddepeHmabHOe ypaBHEHHE (TIEPBOTO TTOPSIKA).
4.YpaBHeHUs B NOJIHBIX TuddepeHimanax.
5.3amaua Komm mis nquddepeHnnanbHbIX ypaBHEHUH BBICIIUX MTOPSIKOB.
6.YpaBHEeHUsI, JOMYCKAIOIIME TTOHUKEHHUE MOPSIIKA.
7.JIunelinbie oHOPOIHBIE YpaBHEeHUs. OnpeneneHus: U CBONCTBA.
8.Pemiennie TMHEHHBIX OTHOPOIHBIX YPABHEHHM C TOCTOSTHHBIMU KO3 UITUECHTAMH.
9.CTtpyKTypa pelieHus JHHEHHOTO HeOJHOPOIHOTO YpaBHEHUSI.
10.HaxoxxieHHue 4acTHOTO  pPELICHHUs] JIMHEWHOTO0  HEOJHOPOAHOTO  YPaBHEHHUS C  IMOCTOSTHHBIMHU
K03 (ULIEHTaMH U C IPaBOM YaCThIO CIIEUAIBHOIO BUA.
11.Meroa Bapuaiii IpOU3BOJIBHBIX MOCTOSHHBIX.
12.Hopmanbasie cuctembl JIY. Pemenue cucrem [IY ¢ mnocrosHHBIMEH KOAG(UIIMEHTAMH METOIOM
WCKIIFOUEHHS.

Psannr
1.Psan. Cymma psina.
2.00111e CBOHCTBA CXOASIIUXCS PSAIOB.
3.CpaBHEeHUE PSJIOB C MOJOKUTEIbHBIMU YWIEHAMHU.
4 ITpusnak cxogumoctu lanambepa A MON0XKUTENIbHBIX PSOB.
5.PapukanbHbli NpU3HAK CXOAMMOCTH KoM 11 TOIOKUTENBHBIX PSIAOB.
6.MHTerpanbHbli IpU3HaK cXoAMMOCTH Kou /17151 MOJ0XKUTENBHBIX PSIIOB.
7.3nakouepenyromue psaasl. Teopema JleiOuua.
8.3HakonepeMeHHbIe psiJibl. AOCOTIOTHAS U YCIOBHAS CXOUMOCTH.
9.DyHKIIMOHAIBHBIE PSI/IBI M UX CBOWCTBA.
10.Crenennsie paasl. Teopema Abens.
11.Psn Tewnopa.
12.Bpruricnenne 3Ha4eHus! QyHKIUH ITyTeM Pa3JI0KEHHs B CTETIEHHON PAI.
13.Bbiuncienne MHTErpaioB MyTeM Pa3ioKEeHHs B CTEIIEHHOM PAI.
14.ITpubmmxenHol perienue 1 depeHIuaTIbHbIX YPaBHEHHH ¢ TTOMOIIBIO PSAIOB.
15. TpuroHOMeTpUYECKHUE PSJIBI.
16.Psnb1 @ypoe.

4 cemectp (vauer)

Teopus BepossTHOCTEN



1.OcHoBHBIC OHATHS U omnpeneneHus. CiydaitHple coObITHsA. Kimaccuueckoe M CTaTUCTHYECKOE ONPECTICHHS
BEPOSTHOCTH COOBITHSI.

2.0OCHOBHBIE TEOpPEMBI TEOPUH BeposTHOCTEH. [TomHast rpynma coOBITHIA.

3.3aBUCHMbIC M HE3aBUCUMBIE COOBITHA. Y CIIOBHAsI BEPOSTHOCTh. TeopeMa yMHOXKEHHS BEPOSTHOCTEH.
4.dopmyiia MoTHOU BeposTHOCTH. BepostHocTs runore3 (popmyna baiieca).

5.Cnyuaiinas BennunHa (CB). 3akon pacnipenenenust CB. @yHkuus pacnpesiesieHus, €€ CBONCTBA.

6.DyHKIMSA TIIOTHOCTH, €€ CBOMCTBa. XapakTepucTtuku CB.

7.buHoMuanbHbIN 3aK0H pacupenenenus CB, ero cBoiicTBa, XapaKTEPUCTUKU.

8.Pacnipenenenue [lyaccona, ero xapakTepuCTHUKH.

9.PaBHOMEpHOE U MOKa3aTeabHOE pacnpeaeneHus HenpepbiBHoi CB.

10.Hopmanbhbiii  3akoH  pacnpeaeneHus CB. ®Oysakuus miotHoctd. HopmupoBaHHOE HOpMabHOE
pacupenenenue. MaTerpan BepositHoctel (Gpynkmwms Jlarmaca).

11.BeposiTHOCTD MonaaaHus B 3aJlaHHbId HHTEpBa. [IpaBuiio Tpex curm. ACUMMETPHS U SKCIECC.
12.BepoATHOCTh HACTYIUICHUS COOBITUH TpU HE3aBUCUMBIX HCHbITaHUSIX (popmynsl bepuynmu, [lyaccona,
JoKaybHasa Teopema Jlaraca).

13.3akon Oonpmmx uncen. Teopema YeObimeBa, yacTHbIM ciy4ail Teopembl. Teopema bepnymmum. [lonsrue o
Teopeme JlamyHoBa.

14.ITonsTre 0 cayyallHbIA MPOLECC U UX XapaKTEPUCTUKAX.

15.971eMeHTBI TEOPUHU HAJIE)KHOCTH.

Maremarnueckas CTaTUCTHKA

1.I'enepanbpHas COBOKYHMHOCTh M BbIOOpKa. Cratucrtudeckas ¢(yHKius pacrpenenenus. CraTucTuueckas
IUIOTHOCTH BEPOSTHOCTH. YHCIIOBBIE XapaKTEPUCTUKHU CTATUCTUYECKHUX PACIPENEICHUM.

2.0CHOBHBIE MOHATHSA O TOYEYHBIX OLIEHKAaxX MapaMmeTpoB pacrpeaeneHus. OleHKka MaTeMaTHYecKOro
OKUJaHUS.

3.MeTo/1bl TOCTPOEHMSI 3aKOHOB paclpeeseHUs 10 ONBITHBIM JaHHBIM: METOJl MOMEHTOB.

4.IIpyHIMI MaKCUMaJIbHOTO MPaBI0NOA00US.

5./loBepuTenbHbIE  MHTEpBAJIBI W JIOBEPUTEIbHAs BEPOATHOCTb. JlOBEpUTENBHBIM HWHTEpBAN IS
MaTeMaTHYeCKOro OXKUIaHUs IpU O0JIBIIOM 00beMe BBIOOPKH.

6./loBepuTeNbHBIN UHTEPBAI ISl MATEMaTHYECKOTO 0XKUJIaHUS IIPU MAJIoM 00bEME BHIOOPKH.

7.I1loHATHE O CTATUCTUYECKUX TMIIOTE3AX.
8.Bunel runores. Kpurepuii [Tupcona X2.

9.I'unote3za o aucnepcusix JIBYX HOPMallbHBIX ciy4yaiHbIX BenuuuHax (CB) (mpu HEW3BECTHBIX CpPEIHUX).
I'unore3a o qucnepcusix 1ByX HopMaiabHbIX CB (IIpy M3BECTHBIX CPEIHUX).

10.Muoromepnsie CB. @yHKIUA U INIOTHOCTB pacnpenesenns asymepHoi CB.

11.YcnoBHble 3akoHbI pacupenenenus. MomeHnTtsl 1symepHoi CB.

12.HopManbHbIl 3aKOH Ha IIJIOCKOCTH. Y CJIOBHBIE MATEMATUYECKUE OKUAAHUS.

13.JIunelinas perpeccus.

14 . KoppensauMoHHO-pErpecCCUOHHBI  aHanu3. @DYyHKIMOHANbHAS, CTOXAacTUYeCKas M KOPPEJSILMOHHAs
3aBHUCHMOCTH.

15.0npenenenue Gopmbl MapHOH KOPPEISILMOHHON 3aBUCUMOCTH.

16.PerpeccroHHbII aHaIN3 NapHOU JIMHEHHOW 3aBUCUMOCTH.

17.KoppensiimoHHbI aHATN3 apHOU JIMHEWHON 3aBUCUMOCTH.

18.CraTuctiueckue MeTo 1bl 00pabOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX.

3. MeToauveckne MaTepualibl, ONpeae/solue NPoueIypy 4 KpUTepUn OleHHBAHUS
c¢(hopMHPOBAHHOCTH KOMIIETCHIM IIPH NIPOBEACHUHU NPOMEKYTOYHOM aTTeCTALUH

Kpurepun (popMupoBaHusi OLIEHOK 110 0TBETaM HA BONPOCHI, BHINIOJIHEHHIO TECTOBbIX 3aaHUH

- OIECHKA «OTJIMYHO» BBICTABISECTCS OOYYArOIIEMYCs, €CIM KOJHYECTBO IPABHJIBHBIX OTBETOB Ha
Borpockl coctaisier 100 — 90% ot obmiero o0bEéMa 3aJaHHBIX BOIIPOCOB;

- OIICHKa «XOPOIIO0» BBICTABISICTCS OOYyYarolIeMycs, €CJIH KOJMYECTBO IPABHJIBHBIX OTBETOB Ha
Borpockl — 89 — 76% ot obmiero o0bEéMa 3a1aHHBIX BOIIPOCOB;

- OIICHKa «YAOBJIETBOPHUTEJIBHO» BBICTABISCTCS OOYYAIONIEMYCs, €CIH KOJWYECTBO NPaBHIBHBIX
OTBETOB Ha TECTOBBIE BOMPOCH! —/5—60 % oT 0011ero 00bEMa 3aTaHHBIX BOTIPOCOB,



- OIICHKA «HEYJIO0BJIETBOPUTEJbHO» BBICTABIIACTCS OOYYAIOIIEMYCs, €CJM KOJHYECTBO MPABHIbHBIX
0TBeTOB — MeHee 60% oT 00111ero 00bEMa 3aIaHHBIX BOTIPOCOB.

Kpurtepun ¢popMupoBaHus OLICHOK 0 pe3yJbTaTaM BbINOJHEHHUS 3aJaHUI

«OTJIMYHO/32a4TEH0» — CTABUTCS 32 pabOTY, BHIIIOJHEHHYIO ITOJIHOCTHIO 0€3 OIMOOK U HEJJOYETOB.

«Xopomio/3a4TeH0» — CTABUTCS 3a PadOTY, BBITIOJIHEHHYIO IMOJIHOCTHIO, HO IPY HAIMYKMH B HEH He Oojiee
OJHOH Herpy0oil OmMOKN U OJTHOTO HeloueTa, He 0oJiee TPEeX HEeI0UYETOB.

«Y10BJIETBOPUTEIBLHO/3aUTEHO0» — CTABUTCS 33 PabOTy, €ClIM 00y4YaroUIHiics MPaBUIBHO BBITIOJTHHUI HE
MeHee 2/3 Bceid paboThl WK JOMYyCTHI He OoJiee oaHON Tpy0Ooil ommoOKKu U IBYX HEJOUYETOB, HE OoJyiee OHOM
rpy0oil u ogHOM HerpyOoi ommOku, He Ooyiee TpeX HErpyObIX OIIMOOK, OJHON HErpyOod OmMOKH M JBYX
HE/I0YETOB.

«HeynoBJIeTBOPUTEILHO/HE 3a4YTEHO» — CTAaBHUTCS 3a palOTy, €CIU YHCIO OMHOOK W HEI0YECTOB
MIPEBBICHIIO HOPMY JUTSI OLEHKH «YJIOBJIETBOPUTEIHHOY» HIIU TPABUIIBLHO BBITIOJHEHO MeHee 2/3 Bcei paboThl.

Buowl owuboxk:

- 2pyOble OwuUbOKU: He3HaAHUe OCHOBHLIX NOHAMUU, NPABUN, HOPM, HE3HAHUe NPUeMO8 peuleHus: 3a0au,
OWUOKU, NOKA3LIBAIOWIUE HENPABUTILHOE NOHUMAHUE YCI08USL NPEOTIONCEHHO20 3A0AHUSL.

- HecpyOvle OWUOKU: HEMOUYHOCMU HOPMYIUPOBOK, ONPEOeNeHUll, HePAYUOHAIbHBIIL BblOOp X00a
peueHus.

- Heoouemvl. HEPAYUOHATbHbIE NpUeMbl BbINOIHEHUS 3A0aHUus;, OMOeNbHble NOSPEULHOCU 8
dopmynuposke 86160008, HebpedNCHOe 8bINOIHEHUE 3A0AHUS.

Kpurepuu popMupoBaHus OieHOK MO 3a4€Ty

«3auTeHo»» - OOyYaroIIMHCS NOXY4YMJ OLEHKY «3a4T€HO» II0 BCEM JIabopaTOpHBIM paloTam,
00y4YarOIUICS AEMOHCTPUPYET 3HAHHWE OCHOBHBIX Pa3AeioB IPOTrpPaMMBbl M3y4aeMOro Kypca: ero 0a30BBIX
HNOHATUI M (QYyHAAMEHTAIBHBIX MpoOieM; MpuoOpesl HeoOXOAWMBbIE YMEHHS W HaBBIKM, OCBOWJI BOIPOCHI
NPAaKTUYECKOTO TPUMEHEHHs IIOJyUYeHHBIX 3HAHWH, HE JOMyCTHI (PaKTHUECKUX OIIMOOK IPH OTBETE,
JOCTaTOYHO IOCIENOBATEIbHO M JIOTMYHO M3JIaraeT TEOPETHUYECKU MaTepuall, JOIyCKass JIHILb
HE3HAUUTEJIbHbIE HAPYIICHUS [T0CIIeI0BATEIbHOCTH U3JI0KEHNUS U HEKOTOPbIE HETOYHOCTH.

«He 3auTeHoO»» - 3a4TeHBl HE Bce JA0OpaTOpHBIC PabOTHI, BBICTABISICTCS B TOM Clydae, KOT/a
oOyyJaronuics J1eMOHCTPUPYET (pparMeHTapHbIe 3HAHWS OCHOBHBIX Pa3JielioB MPOrPpaMMbl U3Yy4aeMOTo Kypca:
ero 0a3oBbIX MOHATHH M (yHIAMEHTAIBHBIX MPOOJEM. Y 3K3aMEHYeMOro cjiado BhIpaK€Ha CIIOCOOHOCTH K
CaMOCTOATCIIBHOMY QAQHAJIUTUYCCKOMY MBIINUICHUIO, HMCIOTCA 3aTPyAHCHHA B HU3JIOKCHUKW Marcpurala,
OTCYTCTBYIOT HEOOXOIMMbIE YMEHUS U HaBBIKH, JOMYIICHBI TPyOble OMMOKKN U He3HAHUE TEPMHUHOJIOTHH, OTKa3
OTBEUYaTh Ha JOIMOJIHUTENbHBIE BOMPOCHI, 3HAHHWE KOTOPHIX HEOOXOIWMO MJisi TMOJYYEHUS TOJOKHUTEIbHOM
OLICHKH

Kpurtepun ¢popMupoBaHusi OLEHOK 110 IK3aMEeHY

- OLIEHKA «OTJHMYHO)» BBICTABIIAETCS 00yUdaroIEMyCsl, €CIH
o0yyaroIuiicss AeMOHCTPUPYET 3HAHUE BCEX pa3/ielioB M3y4aeMOM NUCIMIUIMHBL COJepXkaHHe 0a30BbIX
MOHATUM U (QyHIaMEHTAJbHBIX NPOOJIEM; YMEHHE M3/araThb MPOrpaMMHBIM MaTepuall ¢ JeMOHCTpaluen
KOHKPETHBIX MpuMepoB. CBOOOJHOE BIIAJEHHE MaTepHajoM JOJDKHO XapaKTepH30BATHCS JIOTHYECKOM
SICHOCTBIO U YETKHM BHJIEHHEM NyTel MPUMEHEHHUs IMOJIyYeHHBIX 3HAHUN B MPAKTUYECKOU JEeSATENbHOCTH,
YMEHMEM CBA3aTh MaTepHall C IPYTUMU OTpAciIsIMU 3HAHUS,
- OLIEHKA «XO0pOouI0» - OOyYaroUIUIiCs NTEMOHCTPUPYET 3HAHUS BCEX Pa3esioB M3y4yaeMOW JMCUUILIMHBIL:
cofiepkaHue Oa30BBIX MOHATHH M (PyHAaMEHTAJIbHBIX MpPoOJeM; MPHOOpeN HEeoOXOIuMble YMEHHS WU
HAaBbIKH, OCBOMJI BOIIPOCHI MPAKTUYECKOTO NMPUMEHEHHUS MOIYYEHHBIX 3HAHUN, HE TOMYCTUI (PaKTHUYECKUX
OomMOOK MPH OTBETE, JOCTATOYHO IOCIENOBATEIbHO M JIOTUYHO H3JIaraeT TEOPETUYECKHH Marepual,
JIOTIyCKasl JIMILIb HE3HAUYUTENIBHbBIE HAPYILIEHUS [TOCIEA0BATEIbHOCTH U3JI0KEHUS U HEKOTOPBIE HETOUHOCTH.
Taxum oOpa3omM JaHHas OLEHKA BBICTABIISETCS 32 MPABUIIbHBIN, HO HEJJOCTATOYHO MOJIHBIN OTBET. |

- OLEHKAa «YyJAOBJIETBOPUTEJbHO» - OOYYaloIIUIiCs JEMOHCTPUPYET 3HAHHUE OCHOBHBIX pa3/esioB
IpPOrpaMMbl U3y4aeMOro Kypca: ero 0a3oBbIX MOHATHH M (QyHIaMEHTaNbHBIX Mpobiem. OAHAKO 3HAHUE
OCHOBHBIX ITPO0OJIEM Kypca He MOJKPEIUISIOTCS KOHKPETHBIMH NMPAKTHUECKUMH NPUMEPaMHU, He TTOTHOCTHIO
pacKphITa CYIHOCTh BOIPOCOB, OTBET HEAOCTATOYHO JIOTUYEH M HE BCEr/a MOCIEeN0BATENEH, JOMYIICHbI
OLIMOKH U HETOYHOCTH.;



- OLIEHKAa «HEYJAO0BJIETBOPUTEIbHO»- BBICTABIISICTCS B TOM CIIydae, KOTr/ia OOyYaroIuics TeMOHCTPUPYET
(dparMeHTapHble 3HAHUS OCHOBHBIX Pa3AeiioB MPOrPaMMbl M3y4aeMOro Kypca: ero 0a30BbIX MOHATHH H
dbyHIaMeHTaTBHBIX MpoOJeM. Y SK3aMEHyeMOTo c¢a00 BBIpaK€HA CIIOCOOHOCTh K CaMOCTOSITEIHBHOMY
AHAIIUTUYCCKOMY  MBIINUICHUIO, HWMCIOTCA 3aTpyAHCHUA B  H3JIOKCHUH MaTcpuajlida, OTCYTCTBYIOT
HEOOXO/IMMbIC YMEHUS ¥ HaBBIKH, JIOMYIICHBI TPyOble OMIMOKY U HE3HAHWE TCPMHUHOJIOTHH, OTKa3 OTBEYaTh
Ha JOMOJIHUTCIILHBIC BOIIPOCHI, 3HAHUC KOTOPBIX HGO6XOZ[I/IMO AJI TIOJTYYCHH A MOJIOKUTEIBHOU OLCHKHU



