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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 HpOBeIIeHI/II/I HpOMe)I(YTOqHOﬁ arTeCTalnuu.



1. HosicHuTEIbLHAA 3aIHCKA

Heﬂb HpOMe)KyTO‘IHOﬁ aTTeCTallu — OLCHUBAHUC MPOMCIKYTOYHBIX W OKOHUYATCJIBHBIX PC3YyJIbTATOB
oOydueHHsI TI0 JUCHUIUIMHE, OOCCICYMBAIONIMX JOCTHKCHHE IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI.

DopMBI IPOMEKYTOUHOHN aTTECTALIUU:
ouHast (popma o0yueHus — 3auer B 1 cemecTpe, 3K3aMeH BO 2 CEMECTPE;

3a04Hast popma oOydeHHs — 3a4eT B 1 cemecTpe, IK3aMeH BO 2 ceMecTpe.

[lepeuens komneTeHINH, GOPMUPYEMBIX B IPOLECCE OCBOCHUSI TUCIUTUTHHBI

Ko v HanMeHoBaHMe KOMITETEHITUN Kon nnnukaropa 10CTHXEHUS
KOMIIETEHI[UU
OIIK-1 CnocoGeH UCTIONIb30BaTh 3HAHHUS U METO bl SKOHOMHUECKON HAYKH, IPUMEHSTh OIIK-1.1 Ucnoas3yet
CTaTUCTHKO-MaTEeMAaTUYECKUIl HHCTPYMEHTApHUH, CTPOMTh 3KOHOMHUKO-MaTeMaTHYECKHE MOJIENIH, | MaTeMaTHYeCKUN
HEOoOX0AMMBIe TS PeIIeHNs PO EeCCHOHATBHBIX 3aa4, aHAIU3UPOBATh U HHTEPIPETUPOBATH WHCTPYMEHTApHUH IS PEIICHUS
MIOJIyYEHHBIE PE3yJIbTATHI. po¢eCCHOHANBHBIX 3aa4

Pe3ynbTaTsl 00yueHus Mo AUCHUILTUHE, COOTHECEHHBIE C TNIAHUPYEMbIMU
pe3ysibTaTaMu OCBOEHUS 00pa30BaTEIbHON IPOrPaMMBI

Koz u HaumeHOBaHME HHIANKATOPA Pe3ynbTaThl 00y4eHUs 10 TUCIUITIMHE OLeHOYHBIE
JIOCTHKEHUS] KOMIIETCHLIMH MaTepuabl
OIIK-1.1 Hcnonp3yer MareMaTtuueckuit | OOydaromuiics 3HaeT:
HHCTPYMEHTapHi IS PEIICHHS | - OCHOBHBIE TIOHATHS U METOJIbl MaTEMaTHYECKOTO aHaIn3a, | 3aJaHus
npodeccuoHanbHBIX 33134 AHATUTHYECKOH TEOMETPHM M JIMHEWHOM  amre6pel, | 1 cemectp (Nel--
U PepeHInaIBEHOTO 1 HHTETPAIBHOTO HCYHCIICHHSI. Ne20)
-OCHOBBI  TCOPHHM  BEPOATHOCTEH, — MaTeMaTH4eckoi | 2 cemectp (Ne2l--
CTAaTUCTHUKH. ]\@40)
OOyyaromuiicss ymeeT: 3ananus
-HCII0JIb30BaTh OCHOBHBIC 3aKOHBI €CTeCTBEHHOHay4HbIX | 1 cemectp (Nedl--
JUCLUIUIMH B MPO(ECCHOHAIBLHON ACATEILHOCTH; Ne46)
-IPAMCHATh MAaTEeMAaTHYCCKUE METOABl [Uisi perieHust | 2 cemectp (Ned7--
MPAKTHIECKHX 3a1a4. Ne52)
OO0yuatromuiics Blajeer: 3anaHus
-anmnapaTtom MaTeMaTHYECKOTo anamusza,  Teopuu | 1 cemectp (Ne53--
BEPOSATHOCTEH U MAaTEMaTU4YECKON CTaTUCTHKHU. Ne58)
2 cemectp (Ne59--
Ne64)

[TpomexyTouHas aTTecTanus (3a4eT, SK3aMeH) MPOBOAUTCS B OAHON U3 CIEAYIOMINX (GOpM:
1) oTBeT Ha OUIIET, COCTOSIIHIA M3 TEOPETUIECKUX BOIIPOCOB U MPAKTHYCCKUX 3aJaHUIA;
2) BeinonHenue 3ananuii B OMMOC yHuBepcureTa.




2. Tunosbie! KOHTPOILHBIE 32AHUS WM HHbIE MATEPHAJIBI /151 OUEHKH 3HAHMI, yMEHMIi,
HABBIKOB M (MJIM) ONBITA AeATeIbHOCTH, XapPaKTePU3yIINX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEH M i
2.1 TunoBble BONPOCHI (TeCTOBBIE 3aJaHMsI) IJIs1 OIleHKH 3HAHNEBOr0 00Pa30BaTEJIbHOI0

pe3yabTaTa
Kox v HanMeHOBaHUE HHANKATOpA O0pa3oBaTeNbHBIN pE3yNbTaT
IOCTHOKEHUSI KOMIIETEHIIMHI
OIIK-1.1 Hcnompsyer | OOydarommuiics 3HaET:

MaTeMaTUYECKU WHCTPYMEHTAPUM | -OCHOBHBIC IOHSTHS M METOJbl MAaTeMaTHYeCKOro aHalu3a, aHAJIUTHYECKOW TI€OMETpUM U
JUIs pelieHus Npo(eCCHOHANBHBIX | NHHEHHOM anreOphl, TUdPepEHIHATEHOTO W HHTETPATBHOTO HCUHCICHHS.
3a1a4 -OCHOBBI TEOPUH BEPOSTHOCTEH, MATEMATUYECKOH CTATUCTHUKU.

1 cemectp

1. EnuHW4YHON MaTpHICH Ha3bIBACTCS:

A) nuaroHagbHas MaTPHUIIA, C CAMHUIIAMA Ha [NIABHOM AMArOHAIIH;

B) kxBaapaTHas MaTpuIla ¢ ¢AMHUIIAMH Ha TJIaBHOM JTHAroHaIH,

C) kBaapaTHas MaTpHIIA, dJIEMEHTAMH KOTOPOM SIBJISIOTCS €TUHHUIIBI?

2.UT0 MOKHO CKa3aTh O CHCTEME JIMHEHHBIX YPaBHEHHUM C MaTpuilei (A)I/I PaCIIMPEHHON MaTpUIEH,
ecn rang(A) < rang(AB):

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

3.ITepeMHOXaTh MOXXHO MaTPHIIBIL:

A) 1roboro pa3mepa;
B) TosibKO KBagpaTHBIC MATPHIIBI;
C) TONBKO €IMHUYHBIC MATPHUIIBI;
D) MaTpuLbl Takue, YTO JIEBBI COMHOMKHTENIb UMEET CTOJBKO CTOJIOIIOB, CKOJIIBKO CTPOK Yy IPaBOrO
COMHOKHUTEJIS.
4.0OnpenenuTenb BHIYUCIAETCS:

A) 1715t 110001 MaTPHUIIBI;
B) TonbKO T €TMHUYHOM MaTpPHIIbI;
C) TONBKO 15l IMATOHATBHOW MATPHIIBL;
D) TonbKO /TS KBaApaTHOW MATPHIIBL.
5. Metox Kpamepa npuMeHHM /715l pEIICHUS] CUCTEMBI IMHEHHBIX YPaBHEHHM, €CITH:
A) MaTpuIia cuCcTeMbl Jr00as;
B) maTpuiia cucTeMbl COCTOMT TOJBKO U3 €MHHUII,
C) marpuiia cuctembl JIr00ast KBajipaTHasi;
D) matpwuiia cucTeMbl KBaJpaTHAasi K HEBBIPOXKICHHAS.
6. Ecu dynkmus f(X) menpepriHa Ha [a;b],iuddepennnpyema Ha (a;b) u y(a) = y(b),ro Ha (a;b)moxHO
HAWTH XOTS OBl OJIHY TOYKY, B KOTOPOIA :
A) QyHKLMS HE OonIpeieNneHa;
B) nponsBoaHas QyHKINHU HE CYIIECTBYET;

C) Hemb3s MPOBECTH KacaTeNbHYIO K rpaduky GyHKINY;

! TpuBoasTcs TUMOBBIE BONPOCH W 3amaHus. OUEHOUYHBIE CPEACTBA, NPEAHA3HAYEHHBIE IJI NPOBENEHUS ATTECTAIIMOHHOIO
MEPONPUATHS, XpaHIATCA HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLCHOYHBIX MPOLEAYpP KONMYeCTBE BapHaHTOB. OICHOYHBIC
CpEICTBa MOJUIEKAT AKTyaIM3alldd C Y9eTOM DAa3BHTHUS HAyKH, OOpa3oBaHUS, KyJIbTYpPbI, SKOHOMHKH, TEXHHKH, TEXHOJIOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACIIPOCTPAHEHHE COIEPKaHHS OIIEHOYHBIX CPEICTB CPEIU 00YHaIONINXC Sl YHHBEPCUTETa
HECYT 3aBenyrouuii kadeapoil u mpenogaBaTens — pa3padOTINK OIIEHOYHBIX CPEJICTB.



D) npousBoaHas GyHKIMK 0OpaiiaeTcs B HOJb.

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

(_ 0,1 ] -yObIBaeT Ha (] ; OO) - BO3pacraer
B) na (_ OO"O] -yObIBaeT Ha [0’. oo) - BO3pacraer

(_ 0,1 ] - BO3pacTaeT Ha (1 ; oo) - yObIBaeT
D) na (_ oo;O] - BO3pacTaeT Ha (0" OO)- yObIBaeT

8. I'paduk kaxoii pyHKIMHU Ha BCeM OTpe3ke [a,b] 0MHOBpEMEHHO YAOBIETBOPSET TpeM ycioBusaMm: y>0; y'<
0; y">0?

BapuanTtsl 0TBETOB:
A) Bcee rpadpuku B) Tounbko I C) Tonbko 111
D) Tonbxko IT u II1. E) Tonbko I u Il
9. [Ipon3BOIHOI BTOPOTO MOPSIIKA HA3BIBACTCS:
A) kBasipaT NpOU3BOIHON NEPBOTO MOPSIKA;
B) npousBonHas oT Mpon3BOJHON NEPBOTO MOPSAIKA;
C) xopeHb KBaJIpaTHBIN OT MPOU3BOJHOM MEPBOTO MOPSIKa;
D) nepBooOpa3zHasi mpou3BOJHON NEPBOrO MOPsIKA
10. Ecnu dynxnus f(X) HenpepsiBha Ha [@;b],auddepennmpyema Ha (a;b) u y(a) = y(b),to Ha (a;b)moxto
AATH XOTS1 OBl OHY TOYKY, B KOTOPOH :
A) QyHKIUS HE OIpe/ieNieHa;
B)npousBoiHas GpyHKIMU HE CYIIECTBYET;
C)Henb3st MPOBECTH KacaTeIbHYIO K rpaduKy QyHKIHH;
D) npowusBoaHas GpyHKIIMK 0Opaiaercs B HOJb.

11.Haiitn obnacts onpenenenus pyukuun 1 (X,y) =/3y+2

A) BCsl KOOpIUHATHAS TUIOCKOCTh, KPOME TOUEK, MPUHAICKALIUX MPsIMOid Y=-2/3

B) nmonyminockocthy > -2/3;

C) monymtockocThy < -2/3;

D) nonyrutockocthy>2/3.

12. YacTtHO# pon3BOAHON (HYHKIIMU HECKOJIBKUX MEPEMEHHBIX Ha3bIBACTCS:

A) npou3BoOIHAA OT YACTHOT'O apryMeHTa (QyHKIIUH;

B) mpoun3BoaHas OT Mpon3BECHHUS apTYMEHTOB (DYHKIIHH;

C) npou3BoHAas OT YaCTHOTO apryMEHTOB (YHKIIUY;

D) nponsBoaHast OT GYHKIIMK IPU YCIOBUH, YTO BCE apTYMEHTHI KPOME OJHOTO OCTAIOTCSI TIOCTOSTHHBIMH.

13. Ecmu U = ln(3x —y? +223), 10 3HaueHne U'; B Touke M(1;0;1) pasHo...
A)5 B) 3 C) 1/5 D) 6/5
14. Tonuem auddepenimanoM GYHKIME HECKOJIBKUX EPEMEHHBIX Ha3bIBAETCS:




A) Ty1aBHas JIMHEHAS 4acTh MpUparieHus: GyHKIUHA TP U3MEHEHUH Jiorapudma

OJIHOTO apryMEHTAa;

B) rmaBHast muHEelHAs YacTh MpHUpaIieHus GyHKIUH TPH N3MEHEHHN BCEX apryMEHTOB;

C) npupamienve GyHKIIUN P U3MEHEHUH BCEX apTyMEHTOB;

D) riaBHas JiMHEHHAS YacTh MPpHUpANIeHUsT QYHKIMN TPH U3MEHEHUH JIorapudmMa 0THOTO U3 apryMEHTOB.
15.Touku, B KOTOPBIX BCE YaCTHBIE MPOU3BOAHBIC paBHEI (), HA3BIBAIOTCS:

A) crartnonapaeiMu; B) makcumymom; C) muaumymom; D) meperu0a.

16. ®ynknus F(x) Ha3zpiBaeTcs mepBooOpa3HO sl HenpepbIiBHON GyHKIMHK 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. HeonpeneneHubiM uHTETpaioM GpyHKIuu y = f(X) Ha3bIBaeTCS:
A) niepBooOpasnas pynkiuu y = f(X);
B) xBanpaT nepBooOpazHoit pyHKIMU y = f(X);
C) cymma Bcex nepBooOpa3HbIX GyHKIuU y = f(X);
D) coBokymHOCTB Becex nepBooOpa3Hbix GpyHkImu y = f(X);
18. MeToa UHTErpUPOBAHUS 10 YACTSIM MPUMEHUM MPU UHTCTPUPOBAHUH:
A) CyMMBI UJTH Pa3HOCTH HECKONIBKUX QyHKIMK; B)nuHeiHoi koMOuHamu QyHKITUT;
C) npousBenenust GyHKINI; D)nro60oii komOuHanuu JTFOOBIX (QYHKIIUH.
19. ®opmysa HHTETPUPOBAHUS 110 YACTSIM UMEET BU]]

A) Iudv:uv+jvdu; B) Iudv:uv—jvdu ;
judv:judx+jvdx; D)judv:judx—jvdx

20. Kaxoe u3 cienyromux cBOMCTB ONPENEICHHOI0 HHTErpaja ABISETCA HEBEPHBIM:

A) ])-(f (X) + g(x))dx = j- f (X)dx + _T g(x)dx; B) j. Af (X)dx = Aj). f (x)dx;

C) ]1 f(x)dx =1, D)j‘ f (x)dx = —jl f (X)dx.
2 Cel\:eCTp. ) b

21. YUroOsI pemuth 1uddepeHaabHoe ypaBHEHUE Y'X + X+ Yy =0 , cieayer
1) BBIMOHATH MOACTaHOBKY Y(X)=xU(X);
2) pa3aenuTh NepeMEeHHbIE;
3) uckats pemienue B Bune y(x)=U(x)V(x).
22. Pemmts quddepeHnnanbHoe ypaBHEHHE Y COSX + Y = XSinX , cleayer
1) BBEIMOJHATH MOACTaHOBKY Y(X)=xU(X)
2) pa3aenuTh NepeMeHHbIe
3) uckats pemenue B Bujae y(x)=U(x)V(x).
23. ludpdepenimanbHbIM ypaBHEHHEM NIEPBOTO 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. ludpdepenimanbHbIM ypaBHEHHEM C pa3AeSIOIIMMUCS IEPEMEHHBIMHU SBIISETCS ypaBHEHUE BUJIA:
1) y-cosx=0; 2)y =x%y;
Xy S
3)y:x2+yy2’ 4)y+X—x,
25. Pemenune omgHopoaHoro nud¢epeHIHaIbHOTO YPaBHEHUS! MEPBOTO TMOPSAIKAa MOXKET ObITh HAWICHO B
BUJIC:
1) y = u-v, rae U = U(X) u V = V(X) — HEKOTOpbIE HEU3BECTHBIC (DYHKITHH;
2) Y = U-X, Tae U=U(X) — HeKOTOpasi HEM3BECTHAsT (YHKIIHS;

3)y=u+yv,rae u=u(X)uV = V(X) — HEKOTOpbIC HEM3BECTHbIC (HYHKIINH;

4)y =u+ X, tae U = U(X) — HekoTopasi Heu3BecTHast QyHKITHSL.
26. JIuHeHHBIM HEOTHOPOAHBIM AU PEepeHInaTbHBIM YPaBHEHHUEM IIEPBOTO MOPSAKA SIBISIETCS ypaBHEHUE
BHJIA!




1) y'=f(x) g (y);

2)y' +p(X)y =q(x)y";

)y =1(x;y), rae byHKIUSA f(x;y) — OTHOPOAHAA;
4) y'+ p(x)y = g(x);

00
n
27. NaH psin Z—l il Hcnonb3ys He00X0IMMOE yCIIOBUE CXOJAUMOCTH Psijia, CACIAalTe BBIBO
n=1

1)psin pacxoauTtcst

2)pAll CXOUTCA

3)Henb3s ONPEETUTh CXOAUTCS UM PACXOIUTCS PST
4)npyroii oTBeT

28. Pap i(ﬁ HCCIIEIOBAJIA HA CXOJMMOCTh 10 npu3Haky Ko, Berauciaunu npeaen k = limn/a, = %
7\3

n
N—o0

Torna MOXXHO caenath BbIBOJ, UTO ...
1) Jlaunblii pag cXOAUTCS
2) JlaHHBII psI paCXOIUTCS
3) JlaHHBIN s MOKET KaK CXOJIUTHCS, TaK U PACXOJIUTHCS.
4) JlaHHBIH psiJ HE CYIIECTBYET

0 n
29. Haiinure cymmy psna Z(%)
n=1

1)1 2)-1 3)0,5 4)-0,5
30. Pag 1+2+3+4+5+6+... saBusercs...
1) creneHHbIM
2) GyHKUMOHATBHBIM
3) 3HaKOYEpeqYIOIIUMCS
4) 3HaAKOIOJIOKUTEIbHBIM
31. Ecnu umeeTcst N HecoBMECTHBIX coObITHi Hi, 00pa3yromux moiHyoo Tpymniy, 1 U3BECTHB BEPOSTHOCTH
P(Hi), a coObITHE A MOXET HACTYIHUThH MOCIE peanu3anuu oquoro u3 Hi u nzsectHsl BepositHoctu P(A/Hj),
T0 P(A) BRIUHCISIETCS TTO hOopMyIIe
A) NOJIHOM BEPOATHOCTH
B) bepnymu
C) Myaspa- Jlantaca
D) baiieca
32. BeposTHOCTb MOSIBIEHUS COOBITUS A B UCTIBITAHUU paBHA p. YeMy paBHa JuUcCIEepCHs YUCIIA TOSBICHUS
cOOBITHSI A B OJTHOM UCTIBITAHUU?
A)l-p
B) p(1-p)
C)p
D) 1/p
33. Ilo xakoii popmyIe BBIYUCISIETCS BEPOATHOCTh COBMECTHOTO TOSIBICHUS JIBYX HE3aBHCHUMBIX 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. O®yskumed pacnpeneneHus ciydailHOW BenuuuHbl X HasbBaercs ¢yHkums F(x), 3amaromias
BEPOATHOCTH TOT'O, UTO Cy4yaiiHas BeJMYnHA X MPUMET 3HAUEHUE:
A). GonbIiiee x
B). menb1iee nnm paBHOE X
C). paBHOE X
D). menbiee x
35. BeposATHOCTb TOrO, 4TO JIOM MOKET CrOopeTh B TeueHuu roza, pasHa 0,01. 3acrpaxoBano 600 nomos.
Kakoii popmyroii cienyer BOCOIb30BaThCs, YTOObI HAUTH BEPOATHOCTH TOTO, YTO CTOPUT POBHO 6 TOMOB?
A) opmynoii bepnyiu
B) unrerpansHoii hopmysnoit Myaspa- Jlamiaca




C) dopmymoii ITyaccona
D) nokanbsHO# popmyoit Jlammaca
!

n!
36. KomOuHanuu, 41cio KOTophIxX onpeaensercs no ¢popmyie C;' = ,
mi(n—m)!

Ha3BIBAIOTCS:
A) codeTaHusIMU;

B) pasmemenusimu;

C) nmepecTtaHoBKaMH;

D) pa3smenieHusiMu ¢ NOBTOPEHUEM

37. ITnotHOCTRIO BeposTHOCTH f(X) HempepsIBHOM CitydaiiHOM BeMYMHBI X Ha3bIBAETCS:
A) npousBoaHas GyHKIMU pacHpeeNCHHs CITy4aiHOM BETMYMHBI X;

B) nepBooOpa3znas GyHKIIMU pacrpeaeeHus CIIydaiiHOW BETMYUHBI X;

C) npousBoaHas cirydaitHON BETUYUHBEI X;

D) nepBooOpasHas ciry4aitHOW BeMHYHHBI X.

38. K BRIOOpOYHBIM XapaKTEPUCTUKAM PACCESHUS CITYyYaiHON BETHYUHBI OTHOCUTCS:
A) BBIOOpOYHASI MOJIA;

B) BeiOOpouHas MenuaHa;

C) BeIOOpOYHAs TUCTIEPCHS,

D) BeiOOpoUHast cpeaHsis.

39. UncnoBoe 3HaUCHUE CEPEANHBI JOBEPUTEIHLHOTO HHTEPBAJIA XapaKTePU3YET:

A) TodeuHyI0 OIIEHKY ITapaMeTpa pacipeaesieHus;

B) unTepBasbHYIO OLIEHKY MapaMeTpa pacipe/IesieHus;

C) Hane)KHOCTH OLIEHKH ITapaMeTpa pacipeaesieHus;

D) TOYHOCTb OLEHKM NapameTpa pacnpeaeneHus.

40. IIpennonoxeHue o BUJE WM apaMeTpax HEM3BECTHOTO 3aKOHA paclpeesieHUs] Ha3bIBaeTCs:
A) HyneBO rUIIOTE30M;

B) anibTepHaTHBHON TUIIOTE301;

C) ommbKoii mepBoro pona;

D) ommbkoit BTOpOTo poja.

2.2 TunoBble 3aJaHus VISl OLIEHKH HABBIKOBOI'0 00Pa30BaTeILHOIO pe3yjbTaTa

Kon u HanmeHnoBaHue OO6pa3oBarenbHBIN pe3yabTaT
NHAWKATOpa JOCTUKCHUA
KOMIICTCHIINN
OIIK-1.1 Hcnone3yer OO6yuyarommiicss ymeeT:
MaTeMaTHYSCKHMN HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI C€CTCCTBCHHOHAYYHBIX JWUCHUIUIMH B HpO(i)CCCHOHaHbHOﬁ
HUHCTPYMCHTApUU IJIs1 pCUHICHUS JACATCIbHOCTH,
HpO(I)eCCI/IOHaJILHLIX 3aga4 MPUMCHATb MaTECMAaTHYCCKUE METOAbI JJIsI PCHICHUS MPAKTUYCCKUX 3a1a4.
1 cemectp

41. 3aKkoHBbI cIipoca U NPEeJIOKEHHUs] Ha HEKOTOPBIN TOBap ONpeAessieTcss ypaBHEHUsAMHU P=-2X+12; p=x+3.
a) HaiiTu TOuKy phIHOYHOTO PaBHOBECHSI.

0) Haiitu Touky paBHOBecHs IOCie BBEICHHs Hajlora, paBHoro 3. HaiiTu yBenuueHue eHbl U yMEHBIICHNE
PaBHOBECHOT'O 00BbEMa MPOJIAK.

42 VI31epKu TPOM3BOJACTBA HEKOTOPOil Tpoaykuuu umeroT Bua C(x)=150 +10x+0,01x2, rae x- umcno
equHUI] Tponykuuu. llena Ha »TOT TOBap coctamiser 36. Haitu dynkmuio npuObu U QyHKIIUIO
npenensHod mpuObuIH. OOBSICHUTH AKOHOMHUYECKUI cMbIca BenuuuHbl P'(15). Beruuciuth 1 0OBSICHUTH
cmbich BenmnuuHbl P(16)-P(15).

43 PacripeieIuTh MO KPUTEPUI0 MUHHUMyMa CyMMAapHBIX pacxoJl0OB TPaH3UTHBIN Ipy3onoTok 80 MIH. T. B
IpPy30BOM HaIpaBIIEHUU MEXIY TpeMs MapauieIbHbIMU JKE€JIE3HOJAOPOKHBIMU JIMHUSAMH, COEIUHSIOMINMU
y31bl A 1 5. 3aBucAIME OT IBUKEHUS PACXO/Ibl HA KAXK10M U3 JIMHUI, HEIMHENHO 3aBUCAT OT IPy30II0TOKA
¥ BEIPAXKAIOTCA GOPMYIION: Dsgs=al +0I?,

rae I' - ro70Boii rpy30M0oTOK rpy30BOTr0 HAMPABICHUS (B MIIH.T.); Jsu - TOJOBBIE PACX0bI (B THIC.py0.); a U
b - ko3pduireHTh, 3aBHCAIIME OT TEXHUKO-IKCIUTyaTAIIMOHHBIX XapaKTEPUCTUK JIMHUNA. 3HAYCHHUsI
ko3 unmenTos: s uHuu Aeéb a= 500, b=6; nns muuuu Aeb a=400, b=10; ansa muauu 406 a=600, b=5.
44. Haiitn snactTuuHOCTh (yHKIUU crpoca Xp=5 B Touke p=10. Kak yBenuueHue 1eHbl MOBIHSAET Ha
BbIpyuKy? Kakoii 3T0 TUI 3J1aCTUYHOCTH?




45. V3BecTHBI 3aKOHBI CIIPOCA U TTPEITIOKCHHUS:

P=116-x?, p=5x/3+20. HaiiTu BeIMIpHII MNOTpeOUTENEHl ¥ BBHIUTPHII TIOCTABIIMKOB, €CIH OBLIO
YCTaHOBJICHO PHIHOYHOE PAaBHOBECHE.

46. Pacripesiesienne 10X0/a B HEKOTOPOH cTpaHe onpeensercs kpusoii Jlopenma: y=0,87x%+0,13x. Kakyro
yacTh Joxojaa mnony4aroT 8% Haubonee HU3KO oruiaynBaemoro HaceneHusi? Ilocuurats koddduument
HEPaBHOMEPHOCTH pacCIpe/iesieHUsi COBOKYITHOTO Joxoza 44.
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47. YucnenHocth HaceneHus y(1) HEKOTOpPOU cTpaHBI yAOBIETBOPSET AU(PEpPCHIIMATFHOMY ypPaBHEHUIO
y’(1)=0,2y(1-10%y), rme Bpems t u3Mmepsiercs B rojax. B HayanbHBIH MOMEHT BpPEMEHH HAacelICHUE
coctapisuio 1000 yen. Uepes CKONMBKO JIET HaceleHrue Bo3pacTeT B 4 paza?

48. HaliTn GyHKIMIO crpoca, ecliu 3JIaCTUYHOCTH 1) MOCTOSIHHA U 33/1aHO 3HAYEHHE LIEHBI P B HEKOTOPOM
Touke X: 1n=-2, p=10 npu x=4.

49. Ilycte yHKIMSA cnpoca W NPEIIOKEHHs] Ha HEKOTOPBIM TOBAap MMEIOT BHJ x=50-2p-4%, x=70+2p-

d . .
5d—f. HaiiTu 3aBrcHMOCTb paBHOBECHOM 1IEHBI OT BpeMEHH, eciii p=10 B MOMeHT BpeMeHH t=0.

50. Maras3us noJy4ui1 IPOAYKIHIO B SIIUKAX C YETHIPEX OMTOBBIX CKJIAJIOB: YETHIPE C MEPBOTO, MATH CO
BTOPOTO, CEMb C TPEThETO M 4eThipe ¢ 4yeTBepToro. CiaydailHbIM 00pa3oM BBIOpAH SIIHUK JJIS MPOJTAKH.
KakoBa BepOSITHOCTB TOTO, UTO 3TO OYAET SIIUK C IIEPBOTO WK C TPETHETO CKiIaaa’?

51.Ha crannusax ormpabiieHus moe3noB Haxoautes 1000 aBToMaToB JIj1s TPoIaXku OMIIeTOB. BeposTHOCTh
BBIXO/Ia U3 CTPOS OJTHOTO aBTOMaTa B TeueHuu 4aca paBHa 0,0004. KakoBa BeposiTHOCTH TOTO, YTO B
TEYEeHHE Yaca U3 CTPOS BBIMAYT /ABa, TPU T MSATh aBTOMATOB?

52. HaiimuTe 3aBHCHMOCTH JKCIUTYaTAIlHOHHBIX PACXOJIOB JKEJIE3HBIX JOPOT, MPUXOIAIMXCS HA 1 KM
9KCILTYaTallMOHHOM AJTUHBI, OT CPEIHECYTOYHON MPOU3BOAUTEILHOCTH JOKOMOTHBA B TPY30BOM JIBH)KEHUU,
pacmojnaras ~ CICAYIOIIMMH  CTAaTUCTHUYSCKMMH  JAHHBIMU:  TPOU3BOAMTEIHLHOCTh  JIOKOMOTHBA
(kM)/aKCIuTyaTalliOHHBIE 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 Hcnonesyer | OOydaromuiics BIaaeeT:

MaTeMaTU4eCKUN -anmnapaToM MaTeMaTU4eCKOro aHajinusa, TCOpun BepOﬂTHOCTeﬁ 1 MaTEMaTHYECKON CTATUCTHKH.
HHCTPYMEHTApUM JUId  pELICHHUs
po¢eCCHOHANBHBIX 3a1a4

1 cemectp.
53. Haiitu BekTOpHOE POU3BEIEHUE BEKTOPOB

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

E4 Hai . 3x? +9x +6
. Haifr npezen lim = ———

1
55. HaiiTi ypaBHeHUE KacaTelnbHOU K TpaduKy QyHKIUHN Y=— 1 BTouKe (0;1).
X

2x3 —x® +2
56. HaiinuTe HeompeaeIeHHbII HHTErpal | = J‘#dx.

57. Haittn 35auenne U § B Touke M (0;-7/2;0), ecm U=cos (x?-y+2z°).
58. Haiitu o6macts onpenenenus pynxmun (X, y) =,/3y+2.
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59. Vka3aTh BUJ 4acTHOro pemeHns ypasaerns Y —2Y =6+12X - 24%°
60. Pemnts au¢depeHnnansHOe ypaBHEHHE Y’ COSX + Y = XSiNX.
Nl

61.C IIOMOINBIO ITPpU3HaKa I[aﬂaM6epa OIPCACIIUTE CXOANMOCTD psAaa Z
n=1

62. U3 reHepanbHON COBOKYITHOCTHU M3BJIeYeHa BbIOOpKa oobema N=20.

2n+1'

| i | 3 | 4 | 6 | 9 |




| ni | 2 | 4 | ! | l |

Hatitu HECMCIICHHYIO OICHKY MAaTEMATHYCCKOTO OKHUIaHUA.

63. Ha ckiax nmoctynaer 40% neraneii ¢ mepBoro 3aBoga u 60% meraneit co BToporo 3aBoja. BepositHoCcTh
M3TOTOBJICHUST Opaka Ui TEepBOrO M BTOpOro 3aBoja coorBercTBeHHO paBHbI 0,01 m 0, 04.Haiitu
BEPOSITHOCTH TOTO, YTO HAylauy IMOCTYIHMBINAS HA CKJIAJ AETAIb OKaKeTCsl OpaKOBaHHOM.

64. Bo3MoskHbIe 3Ha4YeHHUs ciydaiiHoi Bemuumbbl X TakoBbl:0,10,5. M3Bectusr BepostHoctu: p(0) =0,1;
p(5) =0, 7. Haiitu p(10).

2.3. IlepeueHp BOIPOCOB ISl HOATOTOBKU O0YYAIOMIUXCS K MPOMEKYTOUHOM aTTeCTAIlH
1 cemecTp (3auer)
JIuneitnast anrebpa v aHATUTHYECKAsi TEOMETPUS
1 .ITonsitue o matpune. OnpeaeauTesn BTOPOro U TPETHETO MOPSIIKOB.
2.0OCHOBHBIE CBOWMCTBA OIPEACIUTEICH.
3.MuHOp u anredpandeckoe JOMOTHEHHUE.
4.TeopeMbl 0 pa3I0KEHUHU ONPEEIUTEIS MO HIEMEHTaM CTPOKH WM CTOJIOIA.
5.Pemenne cucrem nuHelHbIX ypaBHeHuid (CJIY) ¢ momonrsto onpeaenurencii. ®opmyier Kpamepa.
6.CrnoxeHre MaTpull, yMHOXKeHHE Ha yuciio. HyneBas matpuiia.
7.YMHOKE€HHE MaTpULIbl Ha MaTpully. EnquHu4Has maTpuna.
8.00patHas marpuna. Marpuunsblii meroa pemenus CJIV.
9.Panr marpunel u ero Berunciienue. Teopema Kponekepa-Kanemn.
10.IIpocTeiimne cBenenus o Bekropax. CiiokeHrne BEKTOPOB. Y MHOXKEHHE BEKTOpA HA YUCIIO.
11.basuc u koopauHatbl BekTopa. IIpoeknus BexkTopa Ha BekTOp. PasiiokeHHMe BEKTOpa B OPTOrOHAIBHOM
6a3uce. Hampapnsomnye KOCHHYCHI BEKTOPA.
12.CkainspHoe IpOU3BEIEHNE BEKTOPOB U €TI0 CBOMCTBA. Y CJIOBUE OPTOrOHAJIBHOCTH BEKTOPOB.
13.BekropHoe mpou3BeieHnEe BEKTOPOB U €TI0 CBOMCTBA. Y CJIOBHE KOJUTMHEAPHOCTH BEKTOPOB.
14.CMemanHOe IpOU3BEIEHUE BEKTOPOB U €r0 CBOMCTBA.
15.JInneliHbIe pocTpaHCTBa. ba3uc U pa3MEPHOCTh JIMHENHOTO IPOCTPAHCTBA.
16.AxcnomaTHueckoe OIpeneIeHUe CKAIIPHOro POn3BeAeHNs. EBKINI0BEI IPOCTpaHCTBA.
17.I1nockocTh. YpaBHEHUS MJIOCKOCTH B HOPMaJIbHOM BUJIE B BEKTOPHOM U KOOPJMHATHON opMax.
18.00mee ypaBHEHHE IUIOCKOCTH, IPUBEIEHUE €ro K HOPMAJIbHOMY BHJIY. YpPaBHEHHE IUIOCKOCTH,
MPOXOAIEeH uepe3 TaHHYI0 TOUKY.
19.YacTHbI€e cily4an pacroiaokeHHUs INIOCKOCTH OTHOCUTEIIBHO CUCTEMBI KOOPIMHAT.
20.YcnoBus napajuieIbHOCTU U MEPIEHIUKYIISIPHOCTH MJIOCKOCTEN. YT0J MeXy TuIocKocTsIMH. PaccrosiHue ot
TOYKH J10 TIOCKOCTH.
21.YpaBHEHHE IIOCKOCTH, IPOXOIALIEH uepe3 TP JaHHbIE TOUKH. [ MIepriocKkocTs.
22 ITpsimast muHus. BekTopHOE, KAHOHMYECKHUE U NTApaMETPUUECKHUE YPABHEHUS IPSIMOU JIMHUH.
23.YpaBHeHUe NpsAMOH, poxosiel yepes3 aBe Touku. OO1iee ypaBHeHHe NpsaMoil. B3aumHoe pacrnonoxxeHue
IPSIMBIX B IIPOCTPAHCTBE.
24.B3anMHOE pacIioyoKeHUe MPSIMON U TIOCKOCTH.
25.YpaBHEeHHUs U CBOMCTBA KPUBBIX BTOPOTO MOpsAKa (3JUIMIICA, TUIIEPOOIIbI, Tapaboibl).
26.I1onspHast cucreMa KOOpAUHAT. Y paBHEHUS KPUBBIX B MOJISIPHBIX KOOPJIMHATAX.

BBenenne B MaTeMaTHUeCKHUHM aHAIIN3
1. Yucnoas ¢pyHkimst oo nepemenHoi. Knaces! gpynkuuii. CBoiicTBa rpaduKoB (QyHKIHIA.
2.Anre0Opanueckas Kiaccupukanus QyHKINUH.
3.IlocnenoBarenpHOCTh. YncnoBas NOCAEA0BATEIBHOCTD.
4.Ilpenen uncnoBoil GyHKIIMHA OTHOM MEPEMEHHON B TOUKE M OECKOHEUHO YIaJICHHOM TOYKE.
5. beckoneuno mamas BenuunHa (BM). Orpanuuenusie, 6eckoneuno Oomnbiue (bB) u oTaenumbie oT Hyns
BeJIMYMHBI. Teopema
cBs13u bM ¢ BenmMUMHOM, UMEIOLLEN TIPEAEIL.
6. Teopema o cBsi3u BM u bb Bennuun. Teopema o CBA3M OTAEIUMON OT HyJIsSl U OTPAaHUYEHHOW BEJTUYMHBI.
7. Ilpocreitmme cBorictBa bM BenuuuH.
8.ITpocreiine cBOMCTBA PEAETIOB.
9.CpaBuenue bM. DkBuBanenTHsie M.
10.CgoiicTBa sxBUBaieHTHbIX BM. ['naBHas yacts bBM u bb BennuuH.



11.TeopemMbl 0 peAEIBLHOM MEPEXO0/I€ B HEPABEHCTBE M MEPBBIN MPU3HAK CYLIECTBOBAHUS MPEIeIa.

12.I1epBblii 1 BTOPOH 3aMeyaTeNbHbIE IPEAEIBL.

13.DyHKuMs, HENpEpbIBHAS B TOYKE M Ha oTpe3ke. OIHOCTOpOHHUE Mpenenbl. Buabl Touek pasphiBa AJIst
YHCIOBOM (PYHKIIUH OHOM MEpEeMEHHOM.

14.CgoiicTBa (h)yHKIHI, HEIPEPHIBHBIX B TOUKE.

15.CBoiicTBa pyHKINH, HENPEPHIBHBIX HA OTPE3KE.

JuddepennmanbHoe HCUUCTICHUE
1.ludpdepeniman u npon3BogHAsS YUCIOBOK (DYHKIIMH OJTHON MEepeMEeHHOU. [ eoMeTpruuecKuii CMBICIT.
2.CBojiKa npaBuil JUIsl BBIYMCIIEHUS TPOU3BOHBIX.
3.Teopema o cBs3u juddepeHIUpyeMOCTH U CYILIECTBOBaHHMS MpousBojaHOM. Teopema o cBsizu
QG epeHIPYEMOCTH U HENPEPHIBHOCTH.
4.Bpruucienre Npou3BOAHBIX U UG (HEepeHIINATIOB CIOKHBIX QYHKIUH.
5.Bbrunciienue npon3BOAHBIX HESABHBIX (DYHKIUH.
6.[IpousBonnble u quddepeHnaibl BEICINX MOPSAKOB ISl YUCIOBON (QYHKIIMHU OJHOM MepeMEHHOM.
7.CeoiictBa hyHKuuid, nuddepenimpyempix Ha uaTepBaiie. Teopemsl Pomist, Ko u Jlarpamxka.
8.Teopema Jlonurass. PackpbiTe HeonpeneaeHHocTe no npasuiy Jlomurans.
9.®opmyna Teiopa ajis MHOTOYJICHA.
10.®@opmyna Tetinopa nns dynkiun. OcraTounslii wieH ¢popmyisl Telnopa B popme Jlarpanxa u [leano.
11. Bo3pacranue u yopiBaHue (QyHKIUU.
12.. DkcTpeMyMbl GYHKLIUU.
13. BImyKJI0CTh U BOTHYTOCTb KPUBOM.
14.. Touku nmepernda KpUBOiA.
15.AcuMITOTHI KPUBOH.

OYHKIMN HECKOJIBKHUX MEPEMEHHBIX

l.Ilomupit  muddepeHnnan u YacTHbIE MPOU3BOAHBIE YHCIOBOH (YHKIMHA HECKOJIBKUX I€PEMEHHBIX.
I'eomeTpuueckuii CMBICT.
2.JlokanbpHBIE SKCTPEMYMBI (PYHKIINU HECKOJIBKHUX ITEPEMEHHBIX.
3.YcOBHBIE SKCTPEMYMBI YUCIOBON (DYHKIIMU HECKOJIBKHUX MepeMeHHBIX. MeToa MHOuTenel Jlarpamxka.
4.I'nobanpHble SKCTPEMYMBbI YUCIOBON (PYHKIIMHM HECKOIBKUX I1€PEMEHHBIX.
5.1Ipou3BoiHas CKAJISIPHOIO IMOJIS IO HallpaBieHuo. [ pagueHT.
6.ANIMPOKCUMAIINS ONBITHBIX JAHHBIX [0 METO/1y HAMMEHBIIUX KBaIPaTOB.
7 ITpuGnnxKeHHble METObI IOUCKA JIOKAIBHBIX 3KCTPEMYMOB.

WHTerpanbHOE UCUNCICHHE
1.IlepBooOpa3Hast u HeonpeaeNeHHbI HHTETpaJl.
2.OCHOBHBIE CBOMCTBA HEOIIPEIEIIEHHOTO UHTETpaIa.
3.MHTerpupoBanye noICTAHOBKOM U IO YacCTSIM.
4.VlaTerpupoBaHue HEKOTOPBIX (DYHKIIHMIA, COAEepKALINX KBaAPATHBIN TpeXuJIeH.
5.Paunonanenblie 1po6u. [Ipocreiimue panroHanbHble IpoOU U UX UHTETPUPOBAHHUE.
6.IlonsTHE ONIPENIENIEHHOTO UHTETpalla KaK Mpeiea UHTErpalbHON CyMMBI.
7.®opmyna HetoTona-JleitGuua.
8.OCHOBHBIE CBOWMCTBA ONPEEIIEHHOTO UHTErpasa.
9.011eHKH OMPEIETICHHOTO UHTETpaa.
10.Teopema o cpeaHeM 3Ha4YEHUU.
11.Bpruncienue onpeaeneHHoro MHTerpaia ¢ OMOIIbI0 MOJACTAHOBKY U IO YacTsIM.
12.Bprunicnenye miomaaei miockux odnacreil, oobemMa U IO MTOBEPXHOCTH Tejla BPAIIEHHUS C TOMOILBIO
ONPENETIEHHOT0 UHTETpaa.
13.Bpruncienye JUIMHBI 1yTH IJI0CKOM KPUBOM € IOMOIIBIO ONIPEAEIEHHOI0 HHTETpaIa.
14.Brraucnenue o0beMa 1 TII0MAu TTOBEPXHOCTH TeJla BpaIeHUsI.
15.HecoOcTBEHHBIE HHTETPAJIBI C OECKOHEUHBIMHU ITPEIeIaMi MHTETPUPOBAHHUS.
16.HecoOGcTBEeHHBIE UHTETPAJIBI OT Pa3phIBHBIX (PYHKIIHH.
17.Teopembl 0 CXOIUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
18.0npeneneHHblil MHTErpaji Kak QyHKLUS IPEIeI0OB HHTETPUPOBAHUSI.



2 cemecTp (IK3aMeH)
KommiiekcHbie uncna
1. KommiekcHbIe uncina B anreopandeckoit opme u 1eHCTBUS HA/l HUMH.
2.Kom1uiekcHbIe 4nciia B TPUTOHOMETPUYECKOH U oka3aTeabHol Gpopmax. @opmynsl Myaspa.

OO0b1kHOBEHHBIE MU PepeHnanbHbIe ypaBHEHHS
1.Ilonstue o quddepennuansuom ypaBaeruu (V). 3agaua Komm mis JIY nepBoro nopsiaka.
2.YpaBHeHUE ¢ pa3fesomuMucs nepeMeHHbIMy. JInneiinoe /Y.
3.0nHoponHoe auddepeHIuaIbHoe ypaBHeHHE (IEPBOTO TOPSIKA).
4.YpaBHEHUS B MOJHBIX U depeHanax.
5.3angava Komm myist nuddepeHImaibHbIX ypaBHEHUH BBICIIMX TTOPSIIKOB.
6.YpaBHEHMs1, JOITYCKAIOLIME TTIOHUKEHHUE MTOPSIIKA.
7.Jlunelrinble OAHOPOHBIE ypaBHEHUs. OnipeiesieHusI 1 CBOMCTBA.
8.Pemenye TMHEHHBIX OTHOPOIHBIX YPABHEHUH € TOCTOSHHBIMU KO3 (QUITEHTaMHU.
9.CtpykTypa peuieHus JUHEHHOr0 HEOTHOPOAHOTO YPaBHEHUSI.
10.HaxoxzieHue  4YacTHOrO  pEIIEHUs  JIMHEHHOrO  HEOJAHOPOAHOIO  YpPaBHEHUS C  IIOCTOSHHBIMHU
K03 dULIMEeHTaMH U C IPABOM YaCThIO CIIEUAIBHOIO BUA.
11.Metop Bapuanuy npou3BOJIbHBIX TOCTOSHHBIX.
12.Hopmanbabie cuctembl JIY. Pemenue cucrem JIY ¢ mocrosHHBIMEH KOAGOHUIMEHTAMH METO0M
UCKITIOUYECHHUS.

Psanel
1.Psan. Cymma psna.
2.001mue cBOMCTBA CXOMSIINXCS PSIOB.
3.CpaBHEeHUE PSAAOB C MOJOKUTEIbHBIMU YICHAMHU.
4.1lpuznak cxonumoctu Jlanmambepa ass IOJ0KUTEIbHBIX PSAIOB.
5.PapukanbHbli npu3HaK cXO0AMMOCTH Komm A1 MONOXKUTENbHBIX PSIAOB.
6.1HTerpanbHbIid MPU3HAK CXOAUMOCTH KOIIH 17151 TOJIOKUTENBHBIX PSIOB.
7.3nakouepenytomiue psaabl. Teopema JleiiOnuma.
8.3HakornepeMeHHbIe psAibl. AOCONIOTHAS U YCIIOBHASI CXOJAMMOCTH.
9.DyHKIMOHAJIbHBIE PsI/IBI U UX CBOMCTBA.
10.Crenennslie psiabl. Teopema Abens.
11.Psn Teiinopa.
12.Bpruncienuie 3HaueHus: GyHKIUH ITyTEM pa3Io’KEHUsI B CTEIIEHHOM PsI.
13.BpruncieHye HHTErpaioB IIyTEM Pa3JIOKEHNs B CTEIEHHOU Ps.
14.ITpubnrxeHHoM perieHre AU pepeHnaIbHbIX YPaBHEHUH ¢ TOMOIIBIO PSIOB.
15. TpuroHomeTpuyeCcKue psbl.
16.Psp1 @ypre.

Teopust BepossTHOCTEN
1.0OcHoBHBIE NOHATUA U onpeneneHus. Cinyyaiiablie coObiTus. Kinaccuueckoe M cTaTUCTUYECKOE OMpPEeNeHHs
BEPOSITHOCTH COOBITHS.
2.0cHOBHBIE TeOpeMbl TeopuH BeposTHocTel. [lomHas rpynmna coObITHi.
3.3aBUCHMbIE U HE3aBUCUMBIE COOBITHSL. Y CIIOBHAsI BEPOATHOCTh. TeopemMa YMHOKEHUS BEPOSITHOCTEH.
4.®Dopmyna mosHOM BeposTHOCTH. BepositHocTh runotes (dhopmyna baiieca).
5.Cnyuaiinas Benmnuuna (CB). 3akon pacnpenenenust CB. @yHKIus pacupeeseHus, ee CBOMCTRA.
6.DyHKIMSA TUIOTHOCTH, €€ CBOMCTBA. XapakTepuctuku CB.
7.buHOMUMANBHBIN 3aK0H pacnpenenenus CB, ero cBoiicTBa, XapaKTEepUCTHUKH.
8.Pacnipenenenue Ilyaccona, ero xapakTepuCTHKH.
9.PaBHOMEpPHOE M ITOKA3aTENBHOE pacnpeneneHus HernpepslBHOU CB.
10.Hopmanbubiii  3akoH  pacnpeaenenuss CB. ®@ynkuus motHoctu. HopmupoBaHHOE  HOpMallbHOE
pacnpenenenue. Marerpan BepositHocte (pynkius Jlarmmaca).
11.BepoarHocTs nonaaanus B 3aaHHbIi nHTEpBall. [IpaBuio Tpex curm. ACUMMETpUs U DKCIECC.
12.BepossTHOCTh HACTYIUICHHUSI COOBITMM TPH HE3aBUCUMBIX HUCHBITaHUAX (hopmynbr beprymmu, Ilyaccona,
JokanbHast Teopema Jlamaca).



13.3akon Gospmux yucen. Teopema YeObimeBa, yacTHBIN ciydail TeopeMbl. Teopema beprymnu. [Tonsitue o
Teopeme JIdmyHoBa.

14.TlonsiTe O CIy4aHBIN TPOILIECC U UX XaPAKTEPUCTHUKAX.

15.9nemMeHThI TEOPUM HAZEKHOCTH.

MaremaTnueckasi CTaTHCTUKA

1.I'enepanbHasi COBOKyHmHOCTh U BblOOpKa. Cratuctuueckas (QyHKIus pacnpenenenus. Cratuctudeckas
IJIOTHOCTH BEPOSITHOCTH. UHCII0BBIE XapaKTEPUCTUKHU CTATUCTUUECKUX PACIIPENEICHUM.

2.0CHOBHBIE TIOHATUS O TOYEYHBIX OLEHKAX IapaMeTpoB pacupeneneHus. OneHka MaTeMaTH4YeCKOIo
OKUJJaHUSI.

3.MeTtozbl NOCTPOEHHUSI 3aKOHOB PACHpEIETICHUS 110 ONBITHBIM IaHHBIM: METOJ] MOMEHTOB.

4.TIpyHIMT MaKCUMAJIBHOTO MTPABIOTIOA00NS.

5./loBepuTenbHble  MHTEpBAJIBI WU JIOBEPUTEIbHAs BEPOATHOCTb. J{OBEpUTENbHBIM HMHTEpBAI A
MaTEeMaTHYECKOTO OXKUIAHUS IPU O0JIBIIIOM 00beMe BHIOOPKH.

6./loBepuTeNbHBIN UHTEPBAI ISl MATEMAaTHUYECKOTO 0XKUJIAaHUS IIPU MAIOM 00beMe BHIOOPKHU.

7.11oHsITHE O CTATUCTUYECKHUX TUIIOTE3aX.
8.Bunpl runotes. Kpurepuii [lupcona X2.

9.'mnore3a o aucnepcusix AByX HOPMaJIbHBIX ciydaiHbIX BenuunHax (CB) (mpu HEW3BECTHBIX CPEIHMX).
l'umoTes3a o qucnepcusx 1Byx HopMaiabHbIX CB (IIpu M3BECTHBIX CPEIHUX).

10.Muoromepubie CB. @yHKIHS U INIOTHOCTH pacipeaenenus nsymepHoit CB.

11.YcnoBHbie 3ak0HBI pactipeaesenus. MoMeHTsl 1BymepHoi CB.

12.HopMmanbHbIi 3aKOH Ha MJIOCKOCTHU. Y CIOBHBIE MATEMATUYECKUE OKUAAHUSL.

13.JIluneitnas perpeccus.

14 . KoppensaimoHHO-perpecCHOHHbIM  aHanmn3. OyHKIMOHANbHAsA, CTOXaCTHYECKas M KOPPESLHUOHHAS
3aBUCHUMOCTH.

15.0npenenenne GopMbI TAPHOU KOPPEISITUOHHON 3aBUCUMOCTH.

16.PerpeccuoHHbIN aHAIK3 NapHOU JIMHEHHON 3aBUCUMOCTH.

17.KoppesimOHHbIN aHaanu3 NapHOM JIMHEHHON 3aBUCHMOCTH.

18.CraTuctideckue MeTo Ibl 00pabOTKH SKCIIEPUMEHTAIBHBIX JIaHHBIX.

3. MeToauyeckne MaTepHalibl, ONpeae/siionue NpoueIypy 4 KpUTEPUH OlleHUBAHUS
c(hopMHPOBAHHOCTH KOMIIETEHMH NIPH NIPOBEACHUU NIPOMEKYTOYHOM aTTECTALlUH

Kpurtepun ¢popMupoBaHusi OLICHOK 110 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aaHUM

- OIECHKA «OTJIMYHO» BBHICTABISETCS OOYYArOIIEMYyCs, €CIM KOJHYECTBO IPABHJIBHBIX OTBETOB Ha
Bornpockl coctaisier 100 — 90% ot obmiero o0bE€Ma 3a1aHHBIX BOIIPOCOB;

- OIIEHKa «XOPOIIO0» BBICTABISICTCS OOYyYarolmeMycs, €CIH KOJMYECTBO IPAaBHIBHBIX OTBETOB Ha
Bompockl — 89 — 76% ot obmiero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIIEHKa «yAOBJIETBOPHTEJIBHO» BBICTABISCTCS OOYYAIONIEMYCs, €CIH KOJMYECTBO MPaBHIBHBIX
OTBETOB Ha TeCTOBBIE BONPOCHI —/5—60 % oT 001ero o0bEMa 3aJaHHbIX BOIIPOCOB,;

- OIICHKAa «HEYIOBJETBOPHUTEJbHO» BBICTABIISICTCS OOYYaIOIIEMYCs, €CIH KOJHMYECTBO MPAaBHIBHBIX
oTBeTOB — MeHee 60% oT 00611ero 00BEMA 3aJaHHBIX BOIPOCOB.

Kpurtepun ¢ppopMmupoBaHus OLIEHOK 110 Pe3y/JIbTATAM BbINOJHEHUSI KOHTPOJIbHBIX padoT

«OTIMYHO/32a4TEH0» — CTABUTCS 32 pabOTY, BHIIOJHEHHYIO ITOJIHOCTHIO 0€3 OIMOOK ¥ HEJJOYETOB.

«Xopouo/3a4TeH0» — CTaBUTCS 3a PabOTY, BBIIOIHEHHYIO MOJIHOCTHIO, HO IPU HAIMYHMU B HEl He Oojiee
OJTHOM HErpy0oii OITMOKHK M OJTHOTO HeJoueTa, He OoJee TpexX HEeA0UYETOB.

«Y10BJIETBOPUTEIBHO/3aUTEHO» — CTAaBUTCS 32 PabOTy, eciau 00ydJarouuiics MpaBUiIbHO BBITIOJIHUI HE
MeHee 2/3 Bceil paboThl WM JOMYCTHII HE 0oJiee OHOM TpyOoi OMMOKHM M IBYX HEIOYETOB, HE OoJiee OJTHON
rpy0oii u ofHO# HerpyOoii ommbOku, He Oojee Tpex HerpyObIX OIIMOOK, OJHON HerpyOoil OmMOKH U JABYX
HE/I0YETOB.

«HeynoBJieTBOPUTE/ILHO/HE 3a4YTEHO» — CTAaBUTCS 3a PabOTy, €cIM YHMCIO OMIMOOK W HEJ0YEeTOB
MIPEBBICUIIO HOPMY ISl OLEHKU «YJIOBJIETBOPUTEIHHO» WIIM MPABUIILHO BHITIOJHEHO MeHee 2/3 Bcell paboThl.



Buowl owuboxk:

- 2pyOble OwuUbKU: He3HaHUue OCHOBHLIX NOHAMUU, NPABUN, HOPM, HE3HAHUEe NPUeMO8 peuleHus: 3a0au,
OWUOKU, NOKA3LIBAIOWUE HENPABUTILHOE NOHUMAHUE YCI08UsL NPEOTIONCEHHO20 3A0AHUSL.

- HezpyOvlie OWUOKU: HEMOYHOCU (HOPMYIUPOBOK, ONpedeleHUll, HePAYUOHANbHBIN 8blOOP X00a
peueHus.

- Heoouemvl. HEPAYUOHATbHbIE NpUeMbl BbINOIHEHUS 3A0aHus; OMmOeNbHble NOSPEeULHOCU 8
hopmynuposke 8v1860008,; HeOPeICHOE BbINONHEHUE 3A0AHUSL.

Kpurepun ¢popmMupoBaHusi OLIEHOK 10 3a4eTy

«3auTeHo»» - OOYYarOIIMHCS TONY4YMJ OLEHKY «3a4T€HO» II0 BCEM JIabopaTopHBIM paboTam,
o0yyaroImuiicss JeMOHCTPUPYET 3HAHUWE OCHOBHBIX Pa3[esIOB IMPOrpamMMbl HM3ydaeMoOro Kypca: ero 0a30oBbIX
NOHATUH M (QyHAAMEHTAIBHBIX TpoOieM; mproOpen HeoOXOAMMbIE YMEHHMS M HAaBBIKH, OCBOWJI BOIPOCHI
IIPAKTUYECKOIO MPHUMEHEHMs IIOJIyYEHHBIX 3HAHUN, HE JOMYyCTUI (AKTHUECKUX OIIMOOK IpH OTBETe,
JOCTaTOYHO IIOCJIEOBATEIbHO W JIOTUYHO M3J1araeT TEOPETUYECKUH MaTepuan, JOINycKas JIMIIb
HE3HAYUTEIIbHBIC HapYLIEHMS I10CIIEI0BATEIIBHOCTH U3JI0KEHHS U HEKOTOPbIE HETOYHOCTH.

«He 3auTeHO»» - 3auTeHBl HE Bce JAabOpaTopHbIE pPabOTHI, BBICTABISICTCS B TOM Cllydae, KOT/a
00y4YaroIIUICs IEMOHCTPUPYET (hparMeHTApPHbBIC 3HAHUSI OCHOBHBIX Pa3JIesIOB MPOrpaMMbl H3y4aeMOro Kypca:
ero 0a30BBIX MOHATUH M (QYHIAMEHTAIBHBIX MPOOJIeM. Y 3K3aMeHyeMoro ciabo BBIPAKEHA CIIOCOOHOCTH K
CaMOCTOSITCIbHOMY ~aHAJIMTUYECKOMY MBIIUICHUIO, WMEIOTCS 3aTPYJHCHHUS B HU3JIOKCHHM Marepuala,
OTCYTCTBYIOT HEOOXO/MMBIC YMEHUS M HaBBIKH, TOMYIIEHBI TPyObIe OMMOKHM U HE3HAHWE TEPMUHOJIOTHUH, OTKa3
OTBEYATh Ha JIOTIOJHHUTEIIbHBIC BOMPOCHI, 3HAHWE KOTOPBIX HEOOXOAUMO JUIS TOJyYCHHS ITOJIOKUTEIbHOM
OLCHKU

Kputepuu ¢popmMupoBaHus OlleHOK 0 IK3aAMEHY

- OLIEHKA «OTJMYHO0» BBICTABISETCS 00yUaIOEeMycsi, €CIIH

oOyJaromuicss 1eMOHCTPUPYET 3HAHWE BCEX Pa3JesioB M3y4yaeMOW JMCHUIUIMHBL COJIep)KaHHue 0a30BBIX
MOHATHA W (PYHIAMEHTAIBHBIX MPOOJIEM; YMEHHE H3JIaraTh NMPOrPaMMHBIA MaTepHwall ¢ JACMOHCTpAIHeH
KOHKPETHBIX TpuMepoB. CBOOOJHOE BIIAJICHHE MAaTEPUAIOM JIOJDKHO XapaKTEPU30BaThCS JIOTHYECKOM
SICHOCTBIO ¥ YETKHMM BHJICHHEM IyTeW MPUMEHEHHS MOJIyYCHHBIX 3HAHUN B MPAKTUYECKOU JEATEIbHOCTH,
YMEHHUEM CBSI3aTh MaTepuai ¢ IpyTUMHU OTPACISAMH 3HAHUSA,

- OLlEHKAa «XOPOoII0» - OOyYaronIuiicss JEMOHCTPUPYET 3HAHUS BCEX Pa3/IelIOB M3y4aeMOW IUCIUTUIHMHBI:
coliep>kaHue 0a30BBIX MOHATUN M (PYHIAMEHTANBHBIX MpoOJIeM; MpPHOOpen HEeoOXOAMMBIE YMEHHUS U
HaBBIKHM, OCBOMJI BOIIPOCHI MPAKTUYECKOTO MPUMEHEHHUS MOTYUYEHHBIX 3HAHUHN, HE JAOMYCTHUI (PaKTUUECKHUX
OMOOK MPH OTBETE, JOCTATOYHO MOCIEAOBATEIbHO W JIOTUYHO U3JaraeT TEOPETHUECKUW MaTepual,
JOTTyCKasi JTUIIh HE3HAYNTEIbHbIC HAPYIIEHUS MOCIIEI0BATEILHOCTH U3JIOKEHHUSI 1 HEKOTOPBhIE HETOYHOCTH.
Taxum oOpa3omM qaHHas OIlEHKA BBICTABIISETCS 32 MIPABHIIBHBIN, HO HEJJOCTATOYHO MOJHBIN OTBET.  ;

- OLEHKA «YyJOBJIETBOPHUTEJbHO» - OOYYAIOIIMICS IEMOHCTPUPYET 3HAHHE OCHOBHBIX Pa3feiioB
MpOrpaMMbl U3y4aeMOro Kypca: ero 0a30BBIX MOHATHH W (QyHIaMEHTANbHBIX mpobiem. OAHAKO 3HAHUE
OCHOBHBIX MPOOJIEM Kypca He MOAKPEIUISIIOTCS KOHKPETHBIMH MPAKTUYSCKUMHU NPUMEPaMH, HE TTOJTHOCThIO
packphITa CYIIHOCTh BOIIPOCOB, OTBET HEAOCTATOYHO JIOTMUEH M HE BCErJa MOCIEI0BATEIEH, AOMYIIEHBI
OIIMOKU X HETOYHOCTH. |

- OLICHKA «HeyJI0BJeTBOPUTEJIbHO»- BBICTABISETCS B TOM Cilydae, Korjaa oOydaroluiics 1eMOHCTPUPYET
(dparMeHTapHble 3HAHUS OCHOBHBIX Pa3/eioB MPOrpaMMbl U3y4yaeMOro Kypca: ero 0a30oBBIX MOHSATHHA U
(GyHIaMEeHTaJIbHBIX HpoOieM. Y 5K3aMEHYyeMOro ciabo BBIpaK€Ha CIOCOOHOCTh K CaMOCTOSTEIbHOMY
AQHAJIMTUYECKOMY MBIIUIEHUIO, HMEIOTCA 3aTPyAHEHHUs B M3JIOKEHHHM MaTepuana, OTCYTCTBYIOT
He0OXO0IUMbIE YMEHUS U HaBBIKH, TOMYIIEHBI IPyOble OIIMOKN U He3HaHNE TePMUHOJIOTUH, OTKA3 OTBEYATh
Ha JIOTIOJIHUTENIbHBIE BOIIPOCHI, 3HAHHE KOTOPHIX HEOOXOIUMO /IS TOTYUEHHS MOJI0KUTEIHON OLIEHKU



