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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 aTTeCTallu — OLCHUBAHUC MPOMCIKYTOYHBIX W OKOHUYATCJIBHBIX PC3YyJIbTATOB
oOydueHHsI TI0 JUCHUIUIMHE, OOCCICYMBAIONIMX JOCTHKCHHE IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI.

@opMbI TPOMEKYTOYHON aTTECTAlMU: K3aMeH (10 O4HOM ¢opme - 2, 3 cemecTp), 3a4eThl (II0 OYHOM
dopme -1, 4 cemectp).

[lepeuens komMneTeHINA, GOPMUPYEMBIX B IPOLIECCE OCBOCHUSI TUCIUTUIUHBI

KOH 1 HAMMCHOBAHUC KOMIICTCHIINH KO,H WHAWUKAaTOpa DTOCTUKCHUA
KOMIICTCHIITNH

OIIK-1 Cnoco6eH peliath HHXKCHEPHBIC 33/1a41 B IPO(ECCHOHAIBHOMN eATEIBHOCTH C OIIK-1.1 Ilpumensier MeToabI
UCIIOJIb30BAaHUEM METOJIOB €CTECTBEHHBIX HAyK, MATEMaTHYECKOTO aHaJIM3a U MOJICITMPOBAHUS BBICIIIEH MaTeMaTHKH IS
pemeHus 3a1a4
npodecCHOHATEHON
JeATETbHOCTH

PesynbTaTsl 00yueHus Mo AUCHUILTUHE, COOTHECEHHBIE C TNIAHUPYEMBbIMU
pe3yJibTaTaMu OCBOEHUS 00pa30BaTEIbHON IPOrPaMMBI

Kon 1 HanmeHOBaHME HHANKATOPa Pe3ynbraThl 00y4eHuUs MO AUCIUILIMHE Or1ieHOYHBIE
JIOCTHKEHUSI KOMIIETCHIIUU MaTepHabl
(cemectp )
OIIK-1.1 TIIpumenser m™eroapl Beicmel | OOydaromIUIACs 3HACT:
MaTEeMaTUuKA TS penieHusn 3a7a4 | -OCHOBHBIC IMOHATUS U METOJbl MAaTEMAaTUUCCKOTO aHAJIN3a, | 3aJaHus
npodeccuoHanbHON IeATeTbHOCTH aHAIMTUYECKOH reoMeTpud W JuHeHHoH  anreOpel, | 1 cemectp (Nel--
T hepeHINaTbHOTO U HHTETPAILHOTO HCUHUCIICHHUS. Nel0)
-OCHOBBI  TGOPHH  BCPOATHOCTCH,  MATeMaTW4eckoil | 2cemectp  (Nell--
CTaTHUCTHKH. Ne20)
3 cemectp (Ne2l--
Ne30)
4cemectp  (Ne31--
Ned0)
OO0yuaronuiicst ymeer: 3ananus
-HCIIOJIb30BaTh OCHOBHBIC 33aKOHBI €CTECTBEHHOHAay4HbIX | 1 cemectp (Nedl--
JUCHUIUIMH B MPO(PECCHOHAIBLHOM AEATEILHOCTH; Ne43)
-IPUMEHATb MaTEMAaTHYCCKUE METOAbl U PELICHUs | 2ceMecTp (Ne44--
MPaKTUYECKHUX 3a7a4. Ne46)
3 cemectp (Ned7--
Ne49)
4cemectp  (Ne50--
Ne52)
OO0y4aronuiics Biaaeer: 3ananus
-METOlaMH  MaTeMaTHuecKoro omucaHus Qusmueckux | 1 cemectp (Ne53--
SBJIEHUI ¥ TIPOLIECCOB, Ne55)
-almapaToM — MaTeMaTHYeCKOro aHanu3a, Teopun | 2cemectp  (NeS6--
BEPOATHOCTEH U MaTEMATUYECKOH CTaTUCTHKH. Nes8)

3 cemectp (Ne59--
Ne61)
4cemectp  (Ne62--
Ne64)




[TpomexyTouHas aTTecTanus (PK3aMeH) IPOBOAUTCS B OJTHOM U3 clieAyromux Gopm:
1) oTBeT Ha OWIIET, COCTOSINUI M3 TEOPETHUECKUX BOMPOCOB M MPAKTUYECKUX 3aaHUIA;
2) BinoaHeHue 3aaanuii B DMMOC YHuBepcurera.

[TpomexxyTouHast aTTecTanus (3a4eT) MPOBOAUTCS B OJHOM U3 CIIEAYIOMUX Gopm:
1) cobecenoBanue;
2) BoinonHenue 3aganuit B OMMOC YHuBepcurera.
2. Tunosble! KOHTPOJIbHBIE 32IAHNS WM HHbIE MATEPHAJIbI ISl OEHKH 3HAHUI, yMEHUH,
HABBIKOB M (MJIM) ONBITA 1eATeIbHOCTH, XapaKTePU3yOIINX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEH UM i
2.1 TunoBbie BONPOCHI (TeCTOBBIE 3a]aHKsI) /IJIsI OIleHKH 3HAHNEBOT0 00pa30BaTEJIbHOIO
pe3yiabTarta

Kon n HanmMeHOBaHNE HHANKATOPA O0pazoBaTenbHBIA Pe3yIbTaT
JOCTH)KEHHS KOMIICTCHIINI

OIIK-1.1 Ipumenser  metoxel | OOydaromuiics 3HaeT:
BBICUIEH MATEMaTHKU JUIS PEIIEHUS | -OCHOBHBIC IOHSTHS M METOABl MaTeMAaTHYECKOrO aHain3a, aHAIUTHYCCKOM TCOMETPHH H

3a1a4 npodeccHoHanbHON | nuHeiHOM anreGpsl, U HEepPEHIMATLHOTO i MHTErPAIbHOTO HCIHUCIICHHUSL.
JACATCIIbHOCTHU -~OCHOBBI TCOPpUH BepOHTHOCTefI, MaTeMaTHYEeCKOM CTaTUCTHKH.
1 cemectp

1. EnuHMYHON MaTpHIIeH Ha3bIBACTCS:

A) nuaroHaigbHas MaTpHUIla, C €IUHUIIAMA Ha TJIaBHOW JHaroHalu;
B) xBaapaTHas maTpuiia ¢ €IMHUIAMU Ha TJIABHOM JHAarOHAIIM;

C) kBaapaTHas MaTPHUIIA, SJIEMEHTAMU KOTOPOH SBIISIOTCS €IUHHIIBI?

2.YT0 MOXKHO CcKa3aTh O CUCTEME TUHEHHBIX YPaBHEHU C MaTpULIeH (A) U pacIIMpPEHHON MaTpuULeH, eciu

rang(A) < rang(AB):
A) cucreMa UMeeT €JMHCTBEHHOE PEIICHHUE;
B) cymiecTBOBaHUE TaKOW CUCTEMbI HEBO3MOXKHO;
C) cuctema He MMEeT PEUICHUH.
3.ITlepeMHOXaTh MOXXHO MATPHIIBI:

A) nroboro pasmepa;
B) TonbKo KBapaTHBIC MATPHUILHI;
C) TOJIbKO eIUHUYHBIC MATPHUIIBI,
D) MaTpuiipl Takue, 4TO JIEBbI COMHOXHTEIb UMEET CTOJILKO CTOJIOIIOB, CKOJBKO CTPOK Y MPaBOTO
COMHOKUTEJIS.
4.0OnpenenuTenb BHIYUCISETCS:

A) uis 1F000# MaTPUIIBL;
B) TonBKO 1151 @ AMHIUYHON MaTPHIIBI,
C) TonbKO IU1sl TMaroHaTbHON MaTPHIIBI;
D) TobKO TS KBaJAPATHOW MATPHUIIBI.
5. Merox Kpamepa npuMeHnM 1Sl pELLICHHs] CHCTEMBI JIMHENHBIX YPAaBHEHUH, €CIIN:
A) MaTpwuIia CHCTeMBI JTr00asi;
B) mMaTpuiia cuCTeMbI COCTOUT TOJBKO U3 AMHHUIL,

C) matpuIa CUCTEMBI JIF00ast KBaJipaTHAas;

! TIpuBondrcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [JIS HPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUATHS, XpaHATCS HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLCHOYHBIX MPOLEAYpP KONMYeCTBE BapHaHTOB. OICHOYHBIC
cpencTBa MOMJIEKAT aKTyaIH3allMd C YY€TOM pa3BUTHS HAayKd, oOpa3oBaHUS, KYJbTYpbl, SKOHOMHKH, TEXHUKH, TEXHOJIOTUH W
conuanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACTIPOCTPAHEHIE COIEPKaHH OIIEHOYHBIX CPEICTB CPEeaN 00YJaIONINXC sl YHHBEPCUTETA
HECYT 3aBenyromuii kKageapoil u mpenoaaBaTens — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



D) maTpuiia cucTeMbl KBaJpaTHas U HEBBIPOXKICHHAS.

6. Eciiu dynxrus f(X) menpepsiHa Ha [a;b],aud depennupyema Ha (a;b) u y(a) = y(b),ro Ha (a;b)moxuo
HAUTH XOTs OBI OIHY TOYKY, B KOTOPOH :

A) pyHnkuus He onpeneneHa;

B) npousBonHas GpyHKIIMU HE CyIIECTBYET;

C) Henb3s MPOBECTH KacaTelbHYI0 K TpaduKy QyHKIUH;

D) npousBoanas pyHkuuu odpaiiaercsi B HOJb.

7. HaiiTu uHTepBaIbl MOHOTOHHOCTH (QYHKIIMH Y = X2-2X

A) Ha (_ ;1 ] -yObIBaeT Ha (1 3 OO)- BO3pacTaer
B) na (_ OO"O] -yOBIBaCT Ha [0’. oo)_ BO3pacraer
C)na (_ ;1 ] - BO3pacTaeT Ha (1 ; OO)- yOBIBaET

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

8. I'paduk kakoit pyHKIIMH HA BCeM OTpe3Ke [a,b] OJHOBpEMEHHO yAOBICTBOPSET TpeM ycioBusam: y>0; y'<
0; y">07?

BapuanTe! 0TBETOB:
A) Bce rpadpuku B) Tonbko II C) Tonwko 11
D) Tonsko 11 u III. E) Tonpko [ u 111
9. IIpon3BOIHOI BTOPOTO MOPSIIKA HA3BIBACTCA:
A) kBasipaT IpOU3BOIHON NEPBOTO MOPSIKA;
B) nmpousBonHas 0T mpoM3BOJHON NEPBOIO MOPSIKA;
C) KopeHb KBaJpaTHBIN OT MPOU3BOJHOM MEPBOTO MOPSIKA;
D) nepBooOpa3Hasi mpou3BOJHON MEPBOTO MOPSAIKA
10. Ecmu ¢ynkuus f(X) HenpepriBHa Ha [a;b],auddepenmpyema na (a;b) n y(a) = y(b),ro na (a;b)moxno
AWTH XOTsI OBI OZTHY TOYKY, B KOTOPO :
A) GyHKIUS HE OTIpe/eNieHa;
B)nponsBoaHas GpyHKIMK HE CYIIECTBYET;
C)Hernb3st MPOBECTH KacaTeNbHYIO K TpaduKy QyHKIUH;
D) npowusBoaHas GpyHKIIMK 0OpaiaeTcs B HOJMb.
11.Haittu obnacts onpenenenus pyukuun  f(X,y)=/3y+2
A) BCsl KOOpIUHATHAS TIOCKOCTh, KPOME TOUYCK, MPUHAICKAIIHUX MpsIMoit Y=-2/3
B) nonyriockoctry > -2/3;
C) monymockocThy < -2/3;
D) nonymnockocthy>2/3.
12. YactHol npou3BOAHON (QYHKIIMU HECKOJIBKUX MEPEMEHHBIX HA3bIBACTCS:
A) npou3BoAHAas OT YaCTHOTO apryMeHTa (yHKIUH;




B) npousBoaHas OT IpoU3BEACHUS apTyMEHTOB (QyHKIINH,
C) nmpousBoaHast OT YaCTHOTO apryMEHTOB (DYHKIIUY;
D) npousBoaHast 0T ()yHKIIMU TIPU YCIOBUH, YTO BCE apTYMEHTHI KPOME OJHOTO OCTAIOTCSI TIOCTOSIHHBIMH.

13. Ecu U = ln(3x -y’ +2z3), To 3HaueHue U'; B Touke M(1;0;1) paBHo...
A)5 B)3 C) 1/5 D) 6/5
14. TlonusiM auddepennnanoM GyHKIUU HECKOIbKUX MEPEMEHHBIX Ha3bIBACTCS:
A) rnaBHas IMHEHHAs 9acTh MpHUpanieHuss GYHKIUN TPU U3MEHEHUU Jiorapudma
OJIHOTO apryMEHTa;
B) riiaBHas nuHeHAst 4acTh MpUpaIieHus: QYHKIUH TPU H3MEHEHUH BCEX apTyMEHTOB;
C) npupaiienue GyHKIUMH IPU U3MEHEHUH BCEX apIryMEHTOB;
D) rnaBHas JinHelHAs 9acTh MpHUpanieHus GyHKIUU TPU U3MEHEHHH JoraprudmMa 0JTHOTO U3 apTyMEHTOB.
15.Touku, B KOTOPBIX BCE YAaCTHBIE MPOU3BOAHBIC paBHbI (), HA3BIBAIOTCS:
A) cratimonapueivu; B) makcumymowm; C) murumymonm; D) meperu6a.

16. ®ynkuus F(x) HazpIBaeTcst IepBOOOpa3HOii 1 HenpephIBHOHN PpyHKIMK y = f(X), ecnu:
A) F(x)=f()+C; B)F'(x)=f(x); C)F(x)=f'(x); D) F'(x) = f'(x).
17. HeonpenenenusiM HHTErpasioM GpyHKun y = f(X) Ha3pIBaeTcs:
A) nepBooOpa3Hnas ¢pyHkiuu y = f(x);
B) xBagpar nepBoodpaznoi Gpyukimu y = f(X);
C) cymMma Bcex nepBooOpa3HbIx PyHKIMH y = f(X);
D) coBokymHOCTB Bcex mepBooOpasHbix GyHkmn y = f(x);
18. Meroa UHTErpupOBaHUS MO YACTSIM IPUMEHUM MPU UHTETPUPOBAHHH:
A) cyMMBbI WU pa3HOCTH HECKOJBKUX (QYHKIMM; B)nuneliHoi koMOMHaImMu QyHKUINIT;
C) npousBenenus GyHKIHIH; D)mro6oit koMOMHAIIMY JTHOOBIX (DYHKITHIA.
19. ®opmyna HHTErpUPOBaHUS IO YACTSIM UMEET BUJ

A) Iudv:uv+_fvdu; B) Iudv=uv—Jvdu ;

_[udv =judx+_fvdx; D)_[udv =judx—jvdx

20. Kakoe 13 ciefyromux CBOMCTB ONPENIEICHHOI0 HHTErpaja ABISETCA HEBEPHBIM:

A) _T(f (X)+ g(x))dx = _T f (x)dx + _T g(x)dx; B) _T Af (X)dx = A'T f (x)dx;

C) i f(x)dx =1, D)j‘ f (x)dx = —_T f (X)dx.

3 cemecTp.
21. Yto0s! pemnth nuddepeHiuanpbHoe ypaBHeHHe Y'X + X + Y =0 , cleayer
1) BEIMOJHATH MOACTAaHOBKY y(X)=x*U(x);
2) pa3fenuTh NepPEMEHHBIE;
3) uckats pemenue B Bujae y(x)=U(x)*V(x).
22. Pemuth quddepeHnraibHoe ypaBHEHHE Y’ COS X + Y = XSin X , CIeayeT
1) BBIMOTHATH MOACTaHOBKY Y(X)=x*U(X)
2) pa3aenuTh nepeMeHHbIe
3) uckats pemienne B Bune y(x)=U(x)*V(x).
23. lucdepennmanbHbIM ypaBHEHHEM [IEPBOTO MOPSI/IKA SBIISIETCS ypaBHEHUE!
Dxy'+sinx-y=0; 2) x+sinx-y=0;
3) y'+y'sinx+y=1 4) y"+y —2=cosx;
24. luddepeHimanbHBIM ypaBHEHHEM C pa3AeISIOIMIMMUCS IEPEMEHHBIMHE SIBJISIETCS ypaBHEHUE BUIA:
1) y-cosx=0; 2) y'=x2y;
3) y=- 4) y+2Yox;
X“+y X
25. Pemenue omHOpOAHOTO A depeHIInaILHOTO YpaBHEHHSI IEPBOTO MOPSIKa MOXKET ObITh HAlJICHO B BUJIE:
1)y = u-v, re U = U(X) u V = V(X) — HEeKOTOpBIC HEU3BECTHBIC (DYHKIIHH,




2) Y = U-X, TOe U=U(X) — HeKoTopas Heu3BecTHas (QyHKIINS;

3)y=u+v,rae u=Uu(X)u V =V(X) — HEKOTOpbIC HEU3BECTHBIC (YHKITHH;

4)y =u + X, rae U = u(X) — HeKkoTopast Heu3BeCTHast (DyHKITHSL.
26. JInHEWHBIM HEOAHOPOAHBIM TU(GEpEHIIMATBHBIM YPaBHEHHEM IIEPBOTO MOPSI/IKA SBJISICTCS YPaBHECHHE
BHUJIA:

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

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

3) y' =f(x; y), rne dynxums f(x; y) — omnopoaHas;

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

o0
n
27. Nan psan Z— . Ucnonb3yst HE00X0aMMOe YCIIOBHE CXOIUMOCTH Psijia, CACTANTE BBIBOJ

—=10n+1

1)psin pacxonures

2)psAll CXOUTCS

3)Henb3s ONpeAeIuTh CXOANUTCS WA PACXOIUTCS P
4)npyroi OTBET

n—oo

28. Pan Z(E] UCCIIEI0BAJIA Ha CXOAMMOCTH 110 Nipu3HaKy Komin, Beraucmim npezien k = lim 1/a, = % .
.3

Toraa MOXHO cienaTh BBIBO, YTO ...
1) JlaHHBIN pag CXOAUTCS
2) [laHHBIN psii pacxoauTcs
3) JlaHHBIN psJT MOXKET KaK CXOAUTHCS, TAK U PACXOIUTHCS.
4) JlaHHBIH psig HE CYLIECTBYET

o0 1 n
29. Haiinute cymmy psija Z(Ej
n=1

1)1 2)-1 3)0,5 4)-0,5
30. Pag 1+2+3+4+5+6+... sasusercs...
1) creneHHBIM
2) GyHKIMOHATIBHBIM
3) 3HaKOYepenyrIIUMCs
4) 3HAKOMOJIOKHUTEITHHBIM
4 cemectp
31. Ecnu nmeetcs N HecoBMeCTHBIX coObITHI Hi, 00pa3yronux NoiaHyro IpyIiy, 1 U3BECTHbI BEPOSATHOCTU
P(Hi), a coObITHE A MOXET HACTYIHTH MOCIe peanusanun ogHoro u3 Hi u nuzBectHsl BepositHocTr P(A/Hi),
T0 P(A) BeIUnCHsIeTCS IO hopMyIie
A) 1oJIHOM BEPOSATHOCTH
B) bepnynnu
C) Myasgpa- Jlamnaca
D) Baiieca
32. BepoaTHOCTb MOSIBIIEHUSI COOBITHSI A B MCIIBITAHUU paBHA p. YeMy paBHa Jucnepcus Yncia MOosBICHUS
COOBITHSI A B OJTHOM HCIIBITAHUU?
A) I-p
B) p(1-p)
C)p
D) 1/p
33. Tlo xakoii (hopmyJie BEIUUCISAETCS BEPOSITHOCTh COBMECTHOTO TIOSIBJICHUS IBYX HE3aBHUCHUMBIX COOBITHIA
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. ®yHkuMel pacipenenaeHus crydaiiHol BennyuHbl X Ha3biBaeTca GyHKus F(x), 3aaaromas BeposSTHOCT
TOT0, YTO CiTy4aiHas BeIW4rHa X IPUMET 3HAUECHUE:
A). Oonbliee X
B). MeHbII€E MM paBHOE X




C). paBHOE X

D). menbiee x

35. BepossTHOCTH TOrO, YTO JIOM MOXXET CropeTh B TeueHuHu roga, paBHa 0,01. 3actpaxoBano 600 1oMoB.
Kakoii popmyroii ciemyer BOCIOIb30BaThCs, YTOOBI HAUTH BEPOSTHOCTH TOTO, YTO CTOPHUT POBHO 6 JOMOB?
A) bopmynoit beprym

B) unrerpansnoii popmynoii Myaspa- Jlamaca

C) bopmymnoii ITyaccona

D) noxansHOM hopmyoit Jlamnaca

m n!
36. KomOuHaIuu, 9uciio KOTOPBIX onpenensercs mo ¢gopmyie CT = — 7, » Ha3bIBAKOTCA:

~mi(n—m)!
A) coueTaHUSIMU;
B) pasmemenusamu;
C) nepectaHOBKaMU;
D) pa3mMenieHUsIMH C IOBTOPECHUEM
37. IlnotHoCThIO BeposiTHOCTH f(X) HEMpepbIBHOM Cily4yaiiHOW BeUYMHBI X Ha3bIBACTCS:
A) ipousBoaHas GYHKIIMH pacIpeesieHUs CIyYaiiHONW BETMYMHBI X;
B) nepBooOpazHas pyHKIMN pactpeaeeHus CIly9aifHON BEIMYHHEI X;
C) npou3BoaHast cay4yailHOW BETUYUHBI X;
D) nepBooOpa3Hast ciy4aiiHOW BETHIUHBI X.
38. K BBIOOpOUYHBIM XapaKTEPUCTUKAM PACCESHUS CITy4YailHONW BETMUYHUHBI OTHOCUTCS:
A) BrIOOpOUHas MOJ1a;
B) BeiOOpouHas MeauaHa;
C) BeIOOpOYHAS AUCTICPCUST;
D) Be1OOpouHast cpeHss.
39. YucnoBoe 3Ha4€HUE CEPEIUHBI TIOBEPUTEILHOTO HHTEPBAJIAa XapaKTePHU3yeT:
A) TodyeuHyI0 OLIEHKY IapaMeTpa pacripeiesieHus;
B) unTepBaNIbHYIO OLIEHKY MTapaMeTpa paclpeaesiCHHS;
C) Ha/IeKHOCTH OLICHKH MapamMeTpa pacipeaeaeHus;
D) TOYHOCTb OLLEHKM NapameTpa pacnpeseneHus.
40. IIpenmosnoxeHre 0 BUJE WK MTapaMeTpax HEM3BECTHOTO 3aKOHA pacIpe/Ie]ICHUs Ha3bIBACTC:
A) HyneBoii TMIIOTE30H;
B) anpTepHaTHBHON rUMOTE30M;
C) omnbxoii nepBoro poja;
D) ommOKoif BTOPOTO poja.

2.2 TunoBble 3aJaHNS VISl OCHKH HABBIKOBOI'0 00Pa30BaTe/ILHOI0 pe3yJibTaTa

Kon n HanmenoBanue O0pa3oBaTeNbHBIN pE3yNbTaT
MHIMKATOpa JTOCTHKCHHUS
KOMIICTCHIIUH
OIIK-1.1 ITpumeHsIeT MeTOMBI OOyuaronuiicst ymeer:
BbICLIEH MaTeMaTUKU IS WCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IUCHHUIUIMH B MNpodeccHoHambHOM
peuIeHus 3a1a4 JIEATEIBLHOCTH;
npoecCHOHANBLHON AEATENBHOCTH OPUMEHATh MAaTEMAaTUYCCKUE METObI ISl PEIICHUS MPAKTUYSCKUX 3a1a4d.

1 cemectp

41. ITycte TpeOyeTcsi CIPOEKTUPOBATH CUCTEMY JIOPOT, KOTOPBIE OYAYT COSAMHATEH TOPO/I, JKEJIC3HYIO
JIOPOTY U 03€p0. YUacCTOK JKeJIe3HOU TOPOTH UMEET BHJI IPSIMOH, a 03epo uMeeT Gopmy kpyra. Ha Gepery
o3epa OyaeT 0aza OT/bIXa, a Ha *KeJIe3HON JA0pore MpeArnoiaraeTcs pa3MecTuTh CTaHluoo. Beibop mecra s
0a3bl OT/BIXa (TIPU YCIIOBUH, YTO OHA OyJIeT Ha Oepery o3epa) U MecTa IS KeJIe3HOJOPOKHOM CTaHIIUU
MOKET OBITh C/IeJIaH MPOU3BOJILHO. TpedyeTcs CIPOSKTUPOBATh TAKYIO CHCTEMY JIOPOT, YTOOBI 3aTpaThl Ha
CTPOUTENHCTBO ObLTH OBl MUHUMAIILHBIMH.

42. Tenmo nBKETCS MPSIMOIMHEHHO 110 3aKoHy S(t) =1-2t+t"3. Haiinure ero yckopeHHe B MOMEHT BPEMECHH
t=3c.

43 PactipeienTh MO KPUTEPHIO MUHUMYMa CYMMAapHBIX PacXOJOB TPAH3UTHBIM rpy30moTok 80 MIH. T. B
TPY30BOM HaIIPaBJICHUU MEXIY TpeMsl MapajuieTbHBIMU JKEJIE3HOIOPOKHBIMH JIMHUSMH, COCAHHSIONUIMU




y3ibl A 1 b. 3aBUCSIIME OT IBUKEHHUS PAaCXO/Ibl Ha KaXKJI0M U3 JIMHUM, HEJTMHEMHO 3aBUCAT OT TPY30IMOTOKA
¥ BBIpAXKAIOTCS (POpMyYINOit: Dses=al +bI?,

rae [' - TogoBoii rpy30MOTOK IPy30BOTO HAMPABICHUS (B MIIH.T.); Jsq¢ - TOJIOBBIE pacXoibl (B THIC.pYy0.); a 1
b - koadduimeHTsl, 3aBHCANME OT TEXHUKO-IKCIUTYyaTallMOHHBIX XapaKTEPHCTUK JIMHUHM. 3HaYCHUS
ko3 dunuentos: aus muauu Aeéb a= 500, b=6; nns munun AeF a=400, b=10; nns muauu A0b a=600, b=5.
2 cemecTp

44. CkopocTb JBIKEHHs ToukH V=6t>-10t m/c. Hai{Ti myTh, IpOiIeHHBIH TOUKOII 33 6-10 CeKyH/IY.

45.]1a moe3na Hayalld JBUTATHCS OJHOBPEMEHHO M3 OJHOW TOYKH B OJHOM HANpPAaBICHUU IO TMPSMOM.
I[lepBOe Telmo IBHXKETCS CO CKOPOCThIO V=5t?+8t m/c, BTopoe — €O CKOpOCThIOV=6t+9 m/c. Ha kakom
pacCcTOsSIHUMU APYT OT Ipyra OHU OKAXKYyTCs uepe3 5 ¢?

46.CKOpOCTh IPAMOJIMHEHHOTO JBIDKEHHS 110€3/1a BhIpaxaeTcs dopMynoi v=9t% -2t-8 (m/c). Haiiti myTs,
IPONICHHBIN TEJIOM 3a 3 CEKYHJI OT HaJyaJla JABH)KEHUS.

3 cemecTp

47 Iloe3n NBUXKETCS MPSIMOJIUHEHHO cO ckopocThio V(1)=4t. Haiinure 3aKoH ABMKEHUS Tena, eciu mpu t=1
TEJIO0 HaXOAWJIOCHh B HaYase KOOpIUHAT.

48. OnpenenuTh Maccy COCTaBa Moe3/1a, COCTOSIIEIO U3 YEThIPEXOCHBIX BaroHOB Maccoi 80 T KaXK/IbIi,
KOTOPBIX TeroBo3 2TD116 MOXET MPOBECTH IO YYaCTKY C PACYETHBIM MTOABEMOM, YKIOH KOTOPOTO ip =
8%o, pacniosioxkeHHOMY B KpuBoi paguycoMm Rkp = 1500 m. [1yTh 3BeHBEBOM.

49. Onpenenuth Maccy COCTaBa JIsl HICXOIHBIX JAHHBIX MMpUMepa | MpH yCIOBUHU, YTO COCTaB MOe3/1a
BKIItoUaeT 50% 1o Macce YeThIPEXOCHBIX BATOHOB HA POJIMKOBBIX TOIIIMITHAKAX Maccoi 80T KaXIbIil 1
50% BOCBMHOCHBIX BaroHOB KaxkabIid Maccor 140T.

4 cemecTp

50. BeposTHOCTH TOT0, YTO TPH MOE3/a ONPEACICHHBIX HAIPABIEHUH MPUOYIyT HA CTAHIIUIO CTPOTO IO
pacnucanuio, cooTBeTcTBeHHO paBHbl: 0,9; 0,95 u 0,85. HaliTu BeposiTHOCTh TOTO, YTO: a) BCE MOe3/a
npUOYIyT IO paciucaHuio; 0) JBa moe3aa MpuoyayT IO PACIIMCAHUIO; B) XOTS ObI OJIUH MOE3]] HE MPUOyIeT
10 PaCIHCAHUIO.

51.  XKene3HonopoxHBIN cocTaB (popmupyeTcs U3 JecsTH BaroHoB. HailTu BeposSTHOCTH TOTO, YTO JBa
OTIPE/ICIICHHBIX BaroHa OKAKYTCS PSIOM.

52. Haiigute 3aBUCMMOCTb JKCIUTyaTallMOHHBIX PACXOJIOB JKEJIE3HBIX JOPOT, MPUXOIAlMXci Ha 1 KM
IKCILTYaTallMOHHOH JUTUHBI, OT CPETHECYTOYHON MPOU3BOIUTEILHOCTH JJOKOMOTHBA B TPY30BOM JBM)KCHHH,
pacmonarass ~ CIEQYIOIIMMHU  CTAaTUCTUYECKUMHU  JAaHHBIMH:  NPOU3BOJUTENBHOCTH  JIOKOMOTHBA
(kM)/aKcIUTyaTallmOHHBIE pacxo sl (MITH. 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 Meronnl | OOyJarolIHiics BIaIeeT:

BBICUIEH MATEMATHKH JJI PEIIEHUS | METOJAMH MAaTeMaTHYECKOTO ONHUCAaHMs (PU3MICCKHX SBICHUN U IIPOLECCOB,

3a7a4 IPO(ECcCHOHATBHON | -ammapaToM MaTeMaTHYECKOTO aHAllM3a, TEOPHU BEPOSTHOCTENH U MATEMATUYECKON CTATUCTHKH.
JIESTENbHOCTH

1 cemectp.

53. Haiitu BekTOpHOE POU3BEIEHUE BEKTOPOB
a={2;1;3} u b={1; 2; 3}.

. . 3x7+9x +6

54. Haittu npegen lim ————
x—>-1 2x° =2
55.Haiitu ypaBHeHHE KacaTeIbHOM K rpaduky QyHKINU Y= — i1” roike (01).
X
2 cemectp
2x° —x% +2

56. HaiimuTe HeonpeIeIeHHBIN HHTETPa | = Ifdx

57. Haiitu 3nauenne U B Touke M (0;-77/2;0), ecm U=cos (x?-y+z°).
58.Haiitu o6nacts onpenenenus pynkuun (X, y)=,/3y+2.
3 cemectp




59.. YKasaTh BU 4acTHOTO pemmerns ypasuenus Y — 2y = 6+12X — 24x°
60. Pemuth muddepeHpaabHOe YpaBHEHHE Y COS X + Y = XSin X .

> n!
61. C nomomip0 IIpu3HaKa I[aﬂaM6epa OIIPEACINTh CXOAUMOCTD psilia Z on e
n=1

4 cemectp
62. 3 reHepabHOM COBOKYITHOCTH H3BJIeUeHa BhIOOpKa 00bema N=20.

Xi 3 4 6 9
ni 2 4 7 7

Haiitn HECMEIICHHYIO OLEHKY MaTEMAaTUICCKOI0 OKUAaHUA.

63. Ha cxnax mocrymaer 40% aeraneii ¢ nmepBoro 3aBoja u 60% aeraneit co BToporo 3aBojaa. BeposiTHOCTh
M3TOTOBJICHHS Opaka JyIsi IEPBOTO U BTOPOTO 3aB0j1a cooTBeTCTBeHHO paBHbI 0,01 1 0, 04.Halitu BepoATHOCTH
TOTO, YTO Hay/Aauy MOCTYIUBILIAS HA CKJIAJl JETaJIb OKAKETCS OpaKkOBaHHOM.

64.Bo3MoskHbIE 3HaYCHHS CiTydaiinoi BermuuHbl X TakoBbI:0,10,5. M3sectrsl Bepostaoctu: P(0) =0,1; p(5)
=0, 7.Haiitu p(10).

2.3. Ilepeuenb BOIpOCOB ISl MOATOTOBKH O0YYarOIIMXCs K IPOMEXYTOUYHOM aTTecTaluu

Icemectp (3auer)
Jluneiinas anredpa u aHaJIMTUYECKAsi TEOMETPUS

1.ITonsitue o matpune. OnpeaeauTesnn BTOPOro U TPETHETO MOPSIIKOB.
2.0OCHOBHBIE CBOWMCTBA OIPEICIUTEIICH.
3.MuHOp U anredpandeckoe JOMOJTHEHHE.
4.TeopeMbl 0 pa3yIoKEHUN ONPEIEIIUTEINS 110 JIEMEHTaM CTPOKH UJIH CTOJIONA.
5.Pemenue cucrem nuneinbix ypaBaenuit (CJIY) ¢ momomursio onpeaenuteneit. @opmysst Kpamepa.
6.CrnoxeHre MaTpull, yMHOXKEHHE Ha yuciio. HyneBas matpuiia.
7.YMHOKE€HHE MaTpULIbl Ha MaTpully. EnquHndHas maTpuna.
8.00patHas matpuna. Marpuunslii metoa pemenus CJIY.
9.Panr marpuuel u ero Berunciienue. Teopema Kponekepa-Kanemmn.
10.ITpocTeitmne cBenenus o BekTopax. CiiokeHrne BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha YUCIIO.
11.ba3uc u koopauHatel BekTopa. [Ipoexius BekTopa Ha BeKTop. PaznoxeHne BekTopa B OpTOrOHaJIbHOM Oa3uce.
Hanpasnstronme KOCHHYCbI BEKTOPA.
12.CkanspHoe Ipon3BEIEHNE BEKTOPOB U €70 CBOMCTBA. Y CJIOBHE OPTOrOHAJIBHOCTH BEKTOPOB.
13.BekTopHOE IPOU3BEICHUE BEKTOPOB U €0 CBOMCTBA. Y CJIOBHE KOJUIMHEAPHOCTH BEKTOPOB.
14.CMemanHOe IPOU3BEIEHUE BEKTOPOB U €I0 CBOMCTBA.
15.JInneliHbIe poCcTpaHCTBa. ba3Kuc U pa3MEPHOCTh JTMHEHHOTO IPOCTPAHCTBA.
16.AxcnomaTHueCcKO€E OIpeEICHUE CKAJIIPHOIO IPON3BEACHNA. EBKINI0BEI IPOCTPaHCTBA.
17.I1nockocTh. YpaBHEHHS MJIOCKOCTH B HOPMaJIbHOM BUJIE B BEKTOPHOM U KOOPJMHATHOM opMmax.
18.001ee ypaBHEHUE MIIOCKOCTH, IPUBEIEHUE €T0 K HOPMaJIbHOMY BUAY. Y paBHEHHE IIOCKOCTH, MPOXOASIIEH
yepes JaHHYIO TOUKY.
19.YacTHbl€e cily4an pacroiaokeHHUs INIOCKOCTH OTHOCUTENIBHO CUCTEMBI KOOPIUHAT.
20.YcnoBus mapayieIbHOCTA U EPIEHIUKYIISIPHOCTH TUIOCKOCTEN. YTOJI MEXAY TIIOCKOCTAMU. PaccTosiHue OT
TOYKH J10 TIIOCKOCTH.
21.YpaBHEHHE IUTOCKOCTH, NPOXOIAIIEH Yepe3 TPU JaHHbIE TOYKH. | MIEepIIIOCKOCTb.
22 ITpsimast muHus. BekTopHOE, KAHOHMYECKHUE U NTApaMETPUUECKHE YPABHEHUS IPSIMOM JIMHUM.
23.YpaBHeHue npsMoil, mpoxozsiel yepe3 a8e Touku. OOiee ypaBHeHUe npsiMoil. BzanMmHoe pacnonoxenue
MPSIMBIX B IPOCTPAHCTBE.
24.B3anMHOE pacnoIOKeHUE NPSIMOU U MIIOCKOCTH.
25.YpaBHEeHHUS U CBOMCTBA KPUBBIX BTOPOTO MOpsAKa (3JUIUIICA, TUIIEPOOIIbI, Tapadobl).
26.I1onspHas cuctema KOOpANHAT. Y paBHEHUS KPUBBIX B MOJISIPHBIX KOOPAMHATAX.

BBenenme B MaTeMaTHUeCKHUH aHAIIN3
1. Yucnoas ¢pyHKIwmst ogHoit nepemenHoi. Knacesl gpynkuuii. CBoiicTBa rpaduKoB (QyHKITHIA.



2.Anrebpanueckas kinaccuduranus QyHKIui.

3.IlocnenoBarenbHOCTh. YHUCIOBAs MOCIIEI0BATEILHOCTD.

4.Ilpenen uncnoBoil GyHKIIMHA OTHOM MEPEMEHHON B TOUKE M OECKOHEUHO YIaJICHHOM TOYKE.

5. beckoneuno mamas BenuunHa (BM). Orpanudenusie, 6eckoneuno Oomnbine (bB) u oTmenumbie oT Hys
BeJIMYMHBL. Teopema

cBs13u BM ¢ BeNIMUMHON, UMEIOILEH TIPEACIL.

6. Teopema o cBsizu bM u bb BennuuH. Teopema 0 CBSI3U OTAETUMOM OT HYJISI U OTPAHUYEHHOW BEJTMYUHBI.

7. Ilpocreitmue 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 npeenbHOM MEPEX0/i€ B HEPABEHCTBE U MEPBBIN MPU3HAK CYIIECTBOBAHUS Mpeiea.

12.11epBbIit 1 BTOPOI1 3aMeYaTeNIbHbIE TIPEACIIbI.

13.®ynkuus, HempepbiBHAs B TOYKE M Ha OTpe3ke. OIHOCTOpOHHHE mpenenbl. Buibl TOYeK paspbiBa JUist
YUCJIOBOW (DYHKITMHM OJTHOM TIEPEMEHHOM.

14.CpoiicTBa pyHKINH, HENIPEPHIBHBIX B TOUYKE.

15.CgoiicTBa (hyHKIHI, HETIPEPHIBHBIX HA OTPE3KE.

HuddepeHnpraibHOE HCUUCTICHUE
1. Auddepennman u npou3BoIHAS YUCIOBON (PYHKIIUHN OJHOM repeMeHHOM. [ eomeTpruaecKkuii CMbICIT.
2.CBozKa npaBui JUIsl BBIYMCIIEHUS IPOU3BOJHBIX.
3.Teopema o cBsi3u guddepeHINPYEMOCTH W CYIIECTBOBAaHUS NPOM3BONHOW. Teopema o CBS3M
I pepeHIPYEMOCTH U HEMPEPHIBHOCTH.
4.Bpruncienue npou3BOAHBIX U TU(HEPEHITNATIOB CIOXKHBIX (QYHKINH.
5.Boruncnienue npon3BOAHBIX HESIBHBIX (DYHKIIUH.
6.ITpon3BonHbIe U MU GEpEeHITATBI BEICIINX MTOPSIKOB ISl YUCIOBON (DYHKIMHU OAHOM MepeMeHHOH.
7.CsoiictBa hyHKuui, nuddepenupyempix Ha uarepBaie. Teopemsl Pomst, Ko u Jlarpamxka.
8.Teopema Jlonurans. PackpbiTiie HeonpeaeneHHocTel 1o npasuity Jlonurans.
9.®opmyna Teinopa a1 MHOTOUYJIEHA.
10.®opmyna Teitnopa mst dyukmun. Ocratounsiii wied gopmyisl Teinopa B popme Jlarpamxka u [leano.
11. Bo3pacranue u yObIBaHuE QyHKIUH.
12.. DkcTpemMyMbl QyHKINH.
13. BBIMyKJIOCTh U BOTHYTOCTb KPUBOM.
14.. Touku nepern0da KpUBOM.
15.AcuMITOTHI KPUBOM.
2 cemecTp (3K3aMeH)
@DyHKIMH HECKOJIBKUX MTEPEMEHHBIX
1.Ilonubt  guddepeHnranr U YacTHbIE NPOU3BOJHBIE YHUCIOBOM (YHKUMU HECKOJIBKUX MEpEMEHHBIX.
I'eomeTpuyeckuit CMbICI.
2.JIoxanbHble 3KCTpeMyMbl QYHKIIUU HECKOJIBKUX TEPEMEHHBIX.
3.YcroBHbBIE 3KCTPEMYMBI UUCIIOBON (DYHKIIMU HECKOJIBKHMX MepeMeHHbIX. MeToa MHouTenel Jlarpanxa.
4.I'no6anpHble SKCTPEMYMBbI UUCIOBOIN (PYHKIIMHM HECKOJIBKUX II€PEMEHHBIX.
5.IlpousBosiHas CKaJIsAPHOTO MOJIs 0 HANpaBiIeHUIo. [ paueHT.
6.ATIMPOKCUMAIINS ONBITHBIX JAHHBIX [0 METO/1y HAMMEHBIIUX KBaIPaTOB.
7 ITpubnnKeHHble METOBI TOMCKA JIOKABHBIX SKCTPEMYMOB.

WHTerpanbHOE UCUNCIEHHE
1.IlepBooOpa3Hast u HeonpeaeNeHHbIA HHTETpaJl.
2.OCHOBHBIE CBOICTBa HEOIIPEIEIIEHHOTO UHTETpaIa.
3.MHTEerpupOBaHUe NOJICTAHOBKOW U IO YaCTSAM.
4.VlnTerpupoBaHue HEKOTOPBIX (DYHKIIHIA, COAepIKALINX KBAAPATHBIN TPeXUJIeH.
5.Paunonaneubie 1po6u. [Ipocreiinme panroHanbHble IpoOU U UX UHTETPUPOBAHHUE.
6.IlonsATHE ONIPEIENIEHHOTO UHTETpaJla KaK Mpeiea UHTErpalbHON CyMMBI.
7.®opmyna HeroTona-JleitGuuna.
8.OCHOBHBIE CBOWCTBA ONPEEIIEHHOIO UHTErpasa.
9.01eHKHM onpeAesieHHOTO NHTETpara.



10.Teopema o cpeHeM 3HAUYCHUH.
11.Bbiuncnenue onpeaeneHHoro HHTerpaia ¢ MoMOIIbo MOJACTAHOBKYU U 110 YacTsIM.
12.Brruucienue miomajei miockux oomactei, oobeMa U TUIONIaAN MOBEPXHOCTH TeJla BPAIIEHUS C TTIOMOIIBIO
OTMPEICTICHHOTO UHTETpaa.
13.Bpruncienue JIuHbl AYTH IJIOCKOM KPUBOM € MOMOIIBIO ONPEACICHHOTO HHTETpara.
14.Beraucnenre o0beMa U TUIOIIAIU ITOBEPXHOCTH TEJIa BPAIICHHUS.
15.HecoOGcTBEeHHBIE HHTETPAJIBI ¢ OECKOHEUHBIMHU ITpe/ieJIaMi UHTETPUPOBAHHUSL.
16.HecoOcTBEHHBIE HHTETPAIIBI OT PAa3PBIBHBIX (YHKIUH.
17.TeopeMbl 0O CXOAMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
18.0Onpenenennplii MHTErpal Kak QyHKIHS MPEIeIOB HHTETPUPOBAHUS.
KowmrnekcHsie yncna
1.KommuiekcHble uncna B anredpandeckoi popme u IeHCTBHS HaJ HUMH.
2.KomI1eKcHbIe Yrciia B TPUTOHOMETPHUYECKOM | MoKa3aTeabHou popmax. @opmyel Myagpa.
3 cemectp (3K3aMeH)

OObIkHOBEHHBIE MU (G epeHITnaTbHbIC YPaBHEHUS
1.INonsarue o nuddepenuuansuom ypaaenuu (V). 3agaua Komm s 1Y nepBoro nopsiaka.
2.YpaBHEHHE C pa3zensaionuMucs nepeMeHHbiMu. JIuneiinoe /1V.
3.0mHOponHOoe muddepeHabHOe ypaBHEHHE (TIEPBOTO TIOPSIIKA).
4.YpaBHeHUs B NOJIHBIX nTuddepeHimanax.
5.3amaua Komm mis nquddepeHnnanbHpIX ypaBHEHUH BBICIIUX MTOPSIKOB.
6.YpaBHEeHUsI, TOMYCKAIOIIME TTOHUKEHHUE MOPSIIKA.
7.JIunelinbie oTHOPOIHBIE YpaBHEeHUs. OnpeneneHus: u CBONCTBA.
8.Periennie TMHEMHBIX OMHOPOAHBIX YPABHEHHI C TOCTOSSHHBIMU KOA(DUITUECHTAMH.
9.CTtpyKTypa pelieHus THHEHHOTO HEOJHOPOIHOTO YPaBHEHUSI.
10.Haxos/1eHne 4acTHOTO pelieHus JIMHEHHOTO HEOJTHOPOAHOTO YPAaBHEHUS C MTOCTOSSHHBIMU KOA(QUITMEHTaMH
U C PaBOHl YaCThIO CHELMAIBLHOTO BU/IA.
11.Metoz Bapuanuu Ipor3BOIbHBIX TOCTOSHHBIX.
12.Hopmanbabie cuctembl [IY. Pemenne cucrem JIY ¢ moCTOSHHBIME KO3 (UITUEHTAMI METOIOM UCKITFOUCHUSI.

Psaner
1.Psan. Cymma pspga.
2.001mue cBOMCTBA CXOMSIINXCS PSIOB.
3.CpaBHEHUE PAJIOB C MOJIOKUTEIbHBIMH WICHAMHU.
4.1lpuznak cxonumoctu Jlanmambepa asisi HOJ0KUTEIbHBIX PSAOB.
5.PagukanpHblii mpU3HaK cXOAUMOCTH Koy 11 OJI0KUTENBHBIX PSAAOB.
6.MluTerpanbHbli NpU3HaK cX0AUMOCTH Kolu 17151 MONI0XKUTENbHBIX PSIIOB.
7.3nakouepenyromue psaabl. Teopema JleitoHuna.
8.3HakornepeMeHHbIe psAibl. AOCONIOTHAS U YCIIOBHASI CXOMMOCTH.
9.®yHKIMOHATIBHBIE PSIIBI U UX CBOWCTBA.
10.Cteniennsie psiasl. Teopema Abersi.
11.Psapn Teiinopa.
12.Bpruncnenue 3HaueHus: QyHKIUHU IyTEM Pa3yIOKEeHUs B CTEIIEHHOMN PSII.
13.BpruncieHre HHTErpaioB IIyTEM Pa3JIoKEHHs B CTEIEHHON Psi.
14.ITpubnmxeHHoi pemienre AU pepeHnrnaIbHbIX YPaBHEHUH ¢ TOMOIIBIO PSIOB.
15. TpuroHomeTpuYECKUE PSBI.
16.Psap1 dypee.

4 cemectp (vauer)

Teopus BepossTHOCTEN
1.OcHoBHBIC OHATHS U onpeneneHus. Ciydaitapie coobiThsA. Kimaccmueckoe M CTaTUCTHYECKOE ONPESTICHHS
BEPOSITHOCTH COOBITHS.
2.0OcHOBHBIE TeOpeMBbI TeOpuHn BeposaTHOCTe!. [TomHas rpynna coObITH.
3.3aBUcCUMBIE U HE3aBUCUMBIE COOBITHA. Y CIIOBHAsI BEPOSTHOCTh. TeopeMa yMHOXKEHHS BEPOSTHOCTEH.
4.dopmyiia moTHOU BeposiTHOCTH. BepostHocTh runore3 (popmyna baiieca).
5.Cnyyaiinas BennunHa (CB). 3akon pacnpezaenenus CB. @yHkuus pacnpeaeneHus, ee CBOMCTBa.
6.DyHKIMS TIIOTHOCTH, €€ CBOMCTBa. Xapakrepuctuku CB.



7.buHOMMaNBHBIN 3aK0H pacnpeaeneHus CB, ero cBolCTBa, XapaKTEPUCTHKH.

8.Pacnpenenenue IlyaccoHa, ero xapakTepuCTHKU.

9.PaBHOMEpPHOE M MTOKA3aTEIbHOE pacipeaeieHus HenpeposiBHoM CB.

10.Hopmanbubiii  3akoH  pacnpeaenenuss CB. ®@ynknus miotHoctd. HopmupoBaHHOE HOpMallbHOE
pacnpenenenue. Marerpan BepositHoctel (Ppynkmus Jlammaca).

11.BepoatHocTb nonasanus B 3alaHHbI nHTEpBail. [IpaBuio Tpex curM. ACUMMETpUs U 3KCIIecC.
12.BeposATHOCTh HACTYIUICHHUsI COOBITMM INMPH HE3aBUCUMBIX HUcHbITaHUAX (hopmynbl beprymmm, Ilyaccona,
JoKajgbHas Teopema Jlamaca).

13.3akon Gosbmux yucen. Teopema YeObIimeBa, yacTHBIN ciydail TeopeMbl. Teopema bepnymnu. [Tonsitue o
Teopeme JIdmyHoBa.

14.TlonsiTe O CIy4aHBIN MPOLIECC U UX XAPAKTEPUCTUKAX.

15.9nemMeHThI TEOPUM HAZEKHOCTH.

MaremaTnueckasi CTaTUCTUKA

1.I'enepanbHasi COBOKyHmHOCTh U BblOOpKa. Cratuctuueckas (QyHKIMs pacnpenenenus. Cratuctudeckas
IJIOTHOCTH BEPOSITHOCTH. YHCII0BBIE XapaKTEPUCTUKHN CTATUCTUUECKUX PACIPENEICHHM.

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

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

4.1IpyHIMO MaKCUMAaJIbHOTO MPaBIONOA00us.

5./loBeputenbHble  MHTEpBAJIBI U JIOBEpUTEIbHAs BEPOATHOCTb. JOBEpUTENbHBIM HMHTEpBAIL A
MaTEMaTHYECKOTO OXKUIAHUS IPU OOJIBIIIOM 00beMe BEIOOPKH.

6.JloBepuTeNbHBIN HHTEPBA JUISI MATEMAaTHUYECKOTO 0XKUIAHUS TIPU MAIOM 00BbeMe BBIOOPKHU.

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

9.l'mnore3a o aucnepcusix JAByX HOPMaJIbHBIX ciydaiiHbIX 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.YcnoBHble 3ak0HBI pactipeaesenus. MoMeHTsl 1BymepHoi CB.

12.HopManbHbIH 3aKOH Ha MJIOCKOCTHU. Y CJIOBHBIE MATEMATUYECKUE OXKUIAAHUS.

13.JIunelinas perpeccus.

14 . KoppensaimoHHO-perpecCHOHHbIM  aHann3. OyHKIMOHANbHAsA, CTOXACTHYECKass M KOPPEsIUOHHAs
3aBUCHUMOCTH.

15.0npenenenre GopMbl TAPHOU KOPPENISIIMOHHON 3aBUCUMOCTH.

16.PerpeccrOHHBIN aHaIN3 NApHOH JIMHEHHONW 3aBUCUMOCTH.

17.KoppenaimoHHbIN aHaau3 NapHO JIMHEHHON 3aBUCUMOCTH.

18.Cratuctiueckue MeTo il 00pabOTKH IKCIIEPUMEHTANIBHBIX JTaHHBIX.

3. MeToauyeckne MaTepHaJibl, ONpeAesiole NPouelypPy U KPUTEePUH OLleHUBAHUS
c¢()opMHUPOBAHHOCTH KOMIIETEHIM I NP NPOBe/ICHUH NPOMEKYTOYHOM aTTecTaluu

Kpurtepun popMmupoBaHusi OLIEHOK 110 0TBETaM HA BONPOCHI, BHINOJHEHHIO TECTOBBIX 3a/IaHUI

- OIICHKA «OTJIMYHO» BBICTABISCTCA OOYYArOIIEMYyCs, €CIM KOJMYECTBO TMPABUJIBHBIX OTBETOB Ha
Bornpockl coctanisieT 100 — 90% ot obmiero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIIEHKA «XOPOII0» BBHICTABISETCS 00YJArOIIEMYCsl, €CJIA KOJIMYECTBO MPABIIILHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot obuero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKa «YyIOBJIETBOPHUTEJIbHO» BBHICTABISCTCS OOYyYArOMIEMYCs, €CJIM KOJIMYECTBO IPaBHIIBHBIX
OTBETOB Ha TeCTOBbIE BONPOCHI —7/5—60 % oT 00111ero oobEma 3a1aHHBIX BOIPOCOB,;

- OILICHKa «HEYI0BJIETBOPHUTEJIbHO» BBICTABISCTCS OOYYArOIIEMYCs, €CIIH KOJMYECTBO MPaBUIIBHBIX
0TBeTOB — MeHee 60% oT 0011ero 00bEMa 3a/1aHHBIX BOIIPOCOB.

Kpurtepun ¢popMupoBaHusi OLIEHOK N0 pe3yJibTaTaM BbINOJHEHHUS 3aJaHUI



«OTIHYHO/32UTEH0» — CTABUTCS 3a padOTY, BHIITOJHEHHYIO IMTOJTHOCTBIO O3 OMMOOK U HEJT0YETOB.

«XO0po110/3a4TeH0» — CTABUTCA 32 padOTY, BHIMOJIHEHHYIO MOJHOCTHIO, HO TIPH HATUYUH B HEW HE Ooliee
OJTHOM HEerpy0oii OITMOKHK M OJTHOTO HEJ0ueTa, He 00JIee TpeX HEAO0UYETOB.

«Y10BJIETBOPHUTEILHO/3a4TEHO» — CTABUTCS 32 PabOTy, €clu 00yUYaIONIUIiCs MPaBUIHLHO BBIMOIHIII HE
MeHee 2/3 Bcell paboThl WM TONMYCTHII HE Oojiee OHOM rpyOoi OomMOKH U JBYX HEOYETOB, HE OoJiee OHOM
rpy0oii u omgHO#N HerpyOoii ommbOku, He Oojee Tpex HerpyObIX OIMOOK, OJHON HErpyOoil OMMOKH U JABYX
HEJI0YETOB.

«HeynoBjieTBOpUTE/IbLHO/HE 3a4TE€HO» — CTAaBUTCA 3a PA0OOTy, €CIM YHUCIO OMIMOOK W HEIO0YETOB
MIPEBBICKIIO HOPMY JUISI OLIEHKH «YIOBJICTBOPUTEIBHOY» HIIU IPABHIIBLHO BBITIOJHEHO MeHee 2/3 Bcel paboThl.

Buowl ouwubok:

- epybvie OwuUOKU. He3HaHUe OCHOBHLIX NOHSMUL, NPAGUIL, HOPM, HE3HAHUE NPUEMO8 DPeuleHus 3a0ady;
OWUOKU, NOKA3bIBAIOWUE HENPABUTLHOE NOHUMAHUE YCII08USL NPEON0NHCEHHO20 3A0AHUSL.

- HeepyOble OWUOKU: HEMOYHOCMU POPMYTUPOBOK, ONpedeleHUll, HePAYUOHAIbHBIL 8b1O0P X00A pelleHUs.

- He0oYembl.: HePAYUOHAbHbIEe NPUEMbL 8bINOJIHEHUS 3A0AHUsL, OMOEbHbLE NO2PEUHOCMU 8 (POPMYIUPOBKe
8160008, HEOPEICHOE BLINOJIHEHUE 3A0AHUSL.

Kpurepun ¢popmMupoBaHusi OLIEHOK 10 3a4eTy

«3auTeHo»» - O0OydYaroLUiics MOJIy4MsT OLEHKY «3auT€HO» II0 BCEM JIabopaToOpHbIM paboTam,
00y4YarOIMUICS AEMOHCTPUPYET 3HAHWE OCHOBHBIX Pa3AeioB IPOTrPaMMBbl M3y4aeMOro Kypca: ero 0a30BBIX
HNOHATUN M (QyHAAMEHTAJIBHBIX MpoOieM; MpuoOpes HeoOXOAWMBbIE YMEHHS U HaBBIKM, OCBOWJI BOIPOCHI
MPAaKTUYECKOTO MPUMEHEHHS IIOJyUYeHHBIX 3HAHWW, HE JOMyCTHI (PAaKTHUECKUX OIIMOOK TIPH OTBETE,
JOCTaTOYHO IOCIENOBATEAbHO M JIOTMYHO M3JIaraeT TEOPETHYECKUH MaTepuas, JOIyCKas JIUUIb
HE3HAUUTEJIbHbIE HApYIICHUS [10CIIeI0BATEIbHOCTH U3JI0KEHUS U HEKOTOPbIE HETOYHOCTH.

«He 3aureHo»» - 3auTeHbl HE Bce JlabOpaTopHble pabOThl, BBICTABISIETCA B TOM Clydae, Koraa
00y4YaroIuiics: IEMOHCTPUPYET (hparMeHTapHbIE 3HAHUS OCHOBHBIX Pa3JeNIOB MPOrpaMMbl H3y4aeMoro Kypca:
ero 0a30BBIX MOHATUH M (QYHIAMEHTAIBHBIX MPoOJieM. Y 3K3aMeHyeMoro ciabo BBIpaKEHa CIIOCOOHOCTH K
CaMOCTOATCIIBHOMY QAHAJIUTUYCCKOMY MBIIUICHUIO, HMCIOTCA 3aTPpyAHCHHA B H3JIOKCHUMW MaTcpuala,
OTCYTCTBYIOT HEOOXOIMMbIE YMEHUS ¥ HABBIKH, OMYIICHBI TPyOble OMMOKHM U He3HAHUE TEPMHUHOJIOTHH, OTKa3
OTBEYaTh Ha JAOIMOJHUTEIbHBIE BOIPOCHI, 3HAHUE KOTOPHIX HEOOXOIUMO IS MOy YSHHUSI TIOJI0KUTENIbHOM OLIEHKH

Kpurepun ¢popmupoBaHus OLIEHOK 110 IK3aMEHY

- OLIEHKA «OTJIMYHO» BBICTABISETCA 00yUalOIIEeMyCsl, €CITU

oOydJaronuiicss IeMOHCTPUPYET 3HAHHUE BCEX Pa3JIeJiOB M3ydyaeMOHW IHCHHUIUIMHBL: COfepKaHue 0a30BBIX
NOHATUN M (QyHIaMEHTaJbHBIX MPOOJEeM; YMEHHE H3JlaraTh NMPOTrpaMMHBIA MaTepHuan ¢ JeMOHCTpaluen
KOHKpeTHBIX TnpuMepoB. CBOOOJHOE BIaJ€HHE MaTepUaioM JODKHO XapaKTepHU30BaThCs JIOTHYECKOM
SCHOCTBIO M YETKMM BHJICHHEM IIyTe€l NMPUMEHEHHUS NOJIyYEHHBIX 3HAHUN B NMPAKTUYECKOU JEATEIBHOCTH,
YMCHHEM CBsI3aTh MaTCpHall ¢ APYTMMH OTpacC/IsIMU 3HAHMS,

- OLIEHKA «XOpOLI0» - O0ydYarouuiicss JeMOHCTPUPYET 3HAHUS BCEX pa3/eioB M3y4yaeMOil JUCLUIUIMHBL:
coJiep;kaHue 0a30BbIX MOHATUHN U (PyHIaMEHTAJIbHBIX MPO0JIEM; MIPHUOOPeEN HEOOXOIMMbIE YMEHUSI U HABBIKH,
OCBOMJI BOTIPOCHI NMPAKTHYECKOI'0 MPUMEHEHHS MOMYyYSHHbIX 3HAaHUH, HE JOMyCTHI (aKTHUECKUX OIIMOOK
IIPU OTBETE, IOCTATOYHO MOCIEI0BATENIbHO U JIOTHYHO U3JIaraeT TEOPETUUECKU MaTepuall, JOMmycKas JHUILb
HE3HAUUTENIbHbIE HApYILIECHHs MTOCIIE10BaTEIbHOCTH U3JI0KEHHUSI U HEKOTOpble HETOYHOCTU. Takum oOpazom
JaHHasl OLIEHKa BBICTABIISIETCS 3@ MPAaBUIIbHBIN, HO HEOCTATOYHO MOJIHbBIN OTBET.

- OLEHKAa «YIO0BJETBOPHUTEIbHO» - OOyYaOUIMiics IEeMOHCTPHUPYET 3HAaHHE OCHOBHBIX pa3/elioB
IpOrpaMMbl U3y4aeMOro Kypca: ero 0a3oBbIX MOHATHH M (QyHIaMEHTaNbHBIX Mpobiem. OAHAKO 3HAHUE
OCHOBHBIX ITPO0OJIEM Kypca He MOJKPEIIISIOTCSI KOHKPETHBIMH MTPAaKTHYECKUMHU ITPUMEPAMH, HE MOJIHOCTHIO
pacKpbITa CYIIHOCTh BOIIPOCOB, OTBET HEIOCTATOYHO JIOTMYEH U HE BCET/A MOCIEN0BaTeNeH, JOMYyIIEHbI
OLIMOKH U HETOYHOCTH.;

- OLIEHKA «HeY/10BJIeTBOPHUTEJIbHO»- BBICTABJISIETCS B TOM Cllydae, Korja oOydJarouuicss JeMOHCTPUPYET
(parMeHTapHble 3HAHUS OCHOBHBIX Pa3/eioB MPOrpaMMbl U3y4yaeMOro Kypca: ero 0a30oBBIX MOHSATHHA U
(GyHIaMEHTaJIBbHBIX MHpoOieM. Y S5K3aMEHYyeMOro ciabo BBIpaK€Ha CIOCOOHOCTh K CaMOCTOSATEIbHOMY
AQHAINTUYECKOMY MBIIUIEHUIO, HMEIOTCA 3aTpPyJHEHMsT B M3JI0KEHMM MaTepuana, OTCYTCTBYIOT
He0OXOIMMbIE YMEHHS U HaBBIKH, IOMYIIEHBI IPpyOble OIIMOKN U He3HaHHE TePMUHOJIOTUH, OTKa3 OTBEYATh
Ha JIOTIOJIHUTENbHBIE BOIIPOCHI, 3HAHUE KOTOPHIX HEOOXOMMO JIJIsl TTOJTyUEHHSI ITOJIOKUTEIbHON OLIEHKU






