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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

HCJIB HpOMG)I(yTO‘IHOﬁ aTTeCTallul — OLCHUBAHUC MPOMCKYTOYHLIX W OKOHYATCIBHLIX PC3YJIbTATOB

oOydYeHHsI 10 JIUCLUIUINHE,
00pa3zoBaTeNbHON MPOTPAMMBI.

OCBOCHU

o0ecreunBaOInX JOCTHKEHNE

IUTAHUPYEMBIX  pe3yJIbTaToOB

@opMbI TPOMEKYTOYHOHN aTTecTaluu: dK3aMeH 1,2 Kypc 3aounas ¢popma o0ydeHus, 3a4etsl 1,2 Kype

3ao4yHas (hopma 00ydeHHUS.

[lepeuens komneTeHINH, GOPMUPYEMBIX B IPOLIECCE OCBOCHHUSI TUCIIUTUIUHBI

KOIL 1 HAMMCHOBAHUC KOMIICTCHIINMH

Kox nannkaTopa TOCTIKEHUS
KOMIIETEHIIHH

OITK-1 CnocoGeH peliats HHXEHEPHBIC 33124 B IPOPECCHOHAIBLHOMN JIEATETBHOCTH C
HCIIOJIb30BaHUEM METOJIOB €CTECTBEHHBIX HAayK, MAaTEMaTHYECKOT0 aHAIN3a U MOJICIIMPOBAHHUS

OIIK-1.1 ITpumensieT MmeToABI
BBICIIICH MaTeMaTHKU IS
pemieHus 3a1a4q
npodecCHOHATEHON
JIeITeNbHOCTH

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

npoheCCHOHATBEHOM eI TeBHOCTH

Koz u HaumeHOBaHME HHIANMKATOPA Pe3ynbTaThl 00y4eHUs 10 TUCIUITIMHE O11eHOYHEIE
JOCTHXKCHUSI KOMIIETCHIIUN MaTepuabl
(cemectp )
OIIK-1.1 TIpumenser MeToasl Beicmel | OOydaromIUiACs 3HACT:
MaTE€MaTUuKN TS pemennd 33784 | -OCHOBHbBIC TOHSATHUS U METOJbl MAaTEMaTHYECKOT0 aHajau3a, | 3agaHus

AHATUTHYECKOH TEOMETPHM M JIMHEHHOM  amre6pel, | 1 cemectp (Nel--
U PepeHIInaILHOTO 1 HHTETPAIBHOTO HCYHCIICHHUSI. Nel0)
-OCHOBBI  TCOPHHM  BEPOSTHOCTEH,  MATeMaTHYecKoil | 2cemectp (Nel1--
CTAaTUCTHKHU. N920)
3 cemectp (Ne21--
Ne30)
4cemectp  (Ne31--
Ne40)
OO0yuaronuiicst ymeer: 3ananus
-HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI CCTECTBEHHOHay4HBIX | 1 cemectp (Nedl--
JUCHUIUIMH B TPO(PECCHOHANTBHOM AESTEIILHOCTH; Ng43)
-IPUMCHATH MaTEMaTHYCCKUEC METOJbl i1 PCIICHUS 2ceMeCTp (Ng44--
MPaKTUYECKHUX 3a7a4. Ne46)
3 cemectp (Ned7--
Ne49)
4cemectp  (Ne50--
Ne52)
OO0y4aronuiics BiIaaeer: 3ananus
-METOZlaMH ~ MaTeMaTH4ecKoro onmcaHus ¢usudeckux | 1 cemectp (Ne53--
SBJIEHUI ¥ TIPOLIECCOB, Ne55)
-anmnapaTom MaTeMaTHYECKOTO aHasm3a, TEOpUH | 2cemecTp (Ne56--
BEPOATHOCTEH U MaTEMAaTUYECKOH CTaTUCTHKH. Nes8)
3 cemectp (Ne59--
Ne61)
4cemectp  (Ne62--

Ne64)




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

[TpomexxyTouHast aTTecTanus (3a4eT) MPOBOAUTCS B OJHOM U3 CIIeAYIOIMUX Gopm:
1) cobecenoBanue;
2) BoinonHenue 3aganuit B YMOC.
2. Tunosble! KOHTPOJIbHBIE 32IAHNS WM HHbIE MATEPHAJIbI ISl OEHKH 3HAHUI, yMEHUH,
HABBIKOB M (MJIM) ONBITA AeATeIbHOCTH, XapaKTePU3yIOIIUX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEH M i
2.1 TunoBbie BONPOCHI (TeCTOBBIE 3a]aHKsI) /IJIsI OIleHKH 3HAHNEBOT0 00pa30BaTEJIbHOIO
pe3yiabTarta

Kon 1 HanmMeHOBaHNE HHIUKATOPA OO0pazoBaTeNbHBIN Pe3yIbTaT
JOCTHXEHHSI KOMIICTEHIINU

OIIK-1.1 Ilpumensier  metoasl | OOydaromuiics 3HACT:
BBICIIEN MAaTEMATHKU AJi PEIIEHUS | -OCHOBHBIC IIOHATHSI M METOABl MAaTEeMATHYECKOTO aHaIn3a, aHAIUTHYCCKOW TCOMETPHH H

3a1a4 npodeccHoHanbHOM | nuHEHHOM anreGpsl, U HEpPEHIMATBHOTO U HHTErPATLHOTO NCYUCIICHHSL.
JACATCIIbHOCTHU -OCHOBBI TCOpHHA BepOfITHOCTeﬁ, MaTEeMaTHYECKOM CTaTUCTHUKU.
1 cemectp

1. EnuHWYHON MaTpHICH Ha3bIBACTCS:

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

B) kxBaapaTHas MaTpuIa ¢ ¢AMHUIIAMH Ha IIABHOM JHAaroHaH,

C) kBaapaTHas MaTpHIA, dJIEMEHTAMH KOTOPOM SIBJISIOTCS €IUHHUIIBI?

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

A) cucTeMa UMeeT eIMHCTBEHHOE PEIlICHNE;
B) cymiecTBoBaHMe Takol CHCTEMbBI HEBO3MOXKHO;
C) cucrema He UMeET PEIICHHIA.

3.IlepeMHOXaTh MOYKHO MaTPHUIIBL:

A) mroboro pasmepa;
B) TonbKkO KBagpaTHBIC MATPHIIBI;
C) TONBKO eIMHUYHBIC MATPHUIIBI;
D) MaTpHIbl TaKkue, YTO JIEBBI COMHOMKHTENIb UMEET CTOJBKO CTOJIOLOB, CKOJIBKO CTPOK Y IPaBOTO
COMHOKHUTEJIS.
4.0OnpenenuTenb BHIYUCIAETCS:

A) 115 11000 MaTPHIIH;
B) ToNbKO IS € IMHUYHOI MaTPHIIBI;
C) TonbKO A TMaroHaTBHON MaTPHIIbI,
D) TonbKO TS KBaAPaTHOW MaTpPHUIBL.
5. Merox Kpamepa npuMeHHM /sl pEIICHUS] CUCTEMbI JINHEWHBIX YPaBHEHHH, €CIIH:
A) MaTpuIla CHCTeMBbI Jr00as;

B) Marpua CUCTEMBI COCTOUT TOJIBKO U3 €AWHUIL,

! TpuBoasTcs TUMOBBIE BONPOCH W 3amaHus. OUEHOUYHBIE CPEACTBA, NPEAHA3HAYEHHBIE IJI NPOBENEHUS ATTECTAIIMOHHOIO
MEPONPUATHS, XpaHATCA HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLCHOYHBIX MPOLEAYP KONMYeCTBE BapHaHTOB. OICHOYHBIC
cpencTBa MOMJIEKAT aKTyaIH3allMd C Y4€TOM pa3BUTHS HayKd, oOpa3oBaHUs, KYJbTYpbl, SKOHOMHKH, TEXHUKH, TEXHOJIOTUH W
conuanbHOM cheprl. OTBETCTBEHHOCTH 32 HEPACTIPOCTPAHEHHE COACPIKAHUS OLIEHOUHBIX CPEJCTB CPEIN 00YUAIONINXCS YHUBEPCUTETA
HECYT 3aBenyromuii kKaeapoil u mpenoaaBaTens — pa3padOTINK OIIEHOYHBIX CPEJICTB.



C) maTpuIia CHCTEMBI JII00ast KBaapaTHas;
D) matpuiia cucteMbl KBaJpaTHasi K HEBBIPOKIACHHAS.

6. Ecu dynkmus f(X) menpepriHa Ha [a;b],auddepennupyema Ha (a;b) u y(a) = y(b),ro Ha (a;b)moxHO
HAWTH XOTs ObI OIHY TOYKY, B KOTOPOI :

A) dbyHKIHS HE Onpe/eNeHa;

B) npousBoaHas pyHKIIMU HE CYIIECTBYET;

C) Henb3s MpoBECTH KacaTelbHYIO K TpaduKy (yHKIUH;

D) npousBoanas ¢pyHkImu 0Opamiaercs B HOJb.

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

A) Ha (_ 0,1 ] -yObIBaeT Ha (1 ; Oo)- BO3pacraet
B) na (_ OO"O] -yObIBaeT Ha [0" OO)- BO3pacraer
C) na (_ 0,1 ] - BO3pacTaeT Ha (1 ; Oo)- yObIBaeT

D) na (_ oo;O] - BO3pacTaer Ha (0" oo)_ yOBIBaET

8. 'paduk kakoii pyHKIIHMK HA BCEM OTpe3Ke [a,b] OJHOBPEMEHHO YIOBIETBOPSIET TpeM ycioBusM: y>0; y'<
0; y">0?

BapuaHTs! 0TBETOB:
A) Bce rpaduku B) Tonbko I C) Tombko III
D) Tonwko 11 u III. E) Tonbko [ u I
9. [Ipon3BOIHOI BTOPOTO MOPSIIKA HA3BIBAETCS:
A) kBasipaT NpOU3BOIHON NEPBOTO MOPSIKA;
B) npousBonHas oT Mpon3BOJHON NEPBOTO MOPSAIKA;
C) xopeHb KBaJIpaTHBINA OT MPOU3BOIHOM MEPBOTO MOPSIKA;
D) nepBooOpa3zHasi mpou3BOJHON NEPBOrO MOPSIKA
10. Ecnu ¢pynkuus f(X) HenpepoiBHa Ha [a;b], muddepenupyema Ha (a;b) u y(a) = y(b),to Ha (a;b)moxHO
AATH XOTSI OBI OJHY TOYKY, B KOTOPOH :
A) GYHKIUS HE OTIpeiesieHa;
B)npousBoiHas GpyHKIMU HE CYIIECTBYET;
C)Henb3st MPOBECTH KacaTeNbHYIO K rpaduKy (QYHKIUH;
D) npowusBoaHas GpyHKIIMK 00paIaercsi B HOJb.

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

A) Bcs KOOpAWHATHAS TUIOCKOCTh, KPOME TOYEK, MPUHAUIECKALUX IpsIMoit Y=-2/3
B) monymiockoctey > -2/3;

C) monymtockocThy < -2/3;

D) nonyrutockocthy>2/3.

12. YacTtHOM Tpon3BOAHON (DYHKITMU HECKOJIBKHUX MEPEMEHHBIX HA3bIBACTCS:




A) Tpon3BOIHAS OT YaCTHOTO apryMeHTa (QyHKIIIH;
B) nmpou3BoaHas OT npou3BeeHUS apTYMEHTOB (DyHKIIUH;
C) mpou3BoHAS OT YACTHOTO apTyMEHTOB (DYHKIIUH;
D) npousBoaHas OT GyHKIIUH MPU YCIOBHH, YTO BCE APTYMEHTBI KPOME OJHOT'O OCTAIOTCS MTOCTOSIHHBIMH.
13. Eciu 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. TlonueiM auddepennnanoM GyHKINNA HECKOJIBKUX MEPEMEHHBIX HAa3bIBACTCS:
A) TnaBHas JIMHEWHAs 9acTh NpHUpanieHus QyHKIUY TPU U3MEHEHUH JToraprudma
OJIHOTO apryMEHTa;
B) rimaBHast nuHeitHas yacTh nmpupameHus GyHKIUN P N3MEHEHUH BCEX apTyMEHTOB;
C) npupaiuenve GyHKIUN P U3MEHEHUH BCEX apTyMEHTOB;
D) rnaBHas nuHElHAs 9acTh NpUpanieHus QYHKIMHA TPH U3MEHEHHUH Joraprudma 0THOTO U3 apTyMEHTOB.
15.Touku, B KOTOPBIX BCE YACTHBIE MPOU3BOIHbIE paBHBI (), HA3BIBAIOTCS:
A) craiimonapueiMu;  B) makcumymom; C) munumymowm; D) meperu0a.

16. ®ynkuusa F(X) Ha3pIBaeTcs mepBOOOpa3HOi Ui HenpepbIiBHON GyHKInu y = f(X), ecinu:
A) FX)=f(x)+C; B)F(x)=f(x); C)F(X) = f'(x); D)F'(x) = f'(x).
17. HeonipenenenusiM UHTETpaioM QyHKIUH y = f(X) Ha3pIBaeTCA:
A) nepBooOpa3znas ¢pyHkiuu y = f(x);
B) kBaipar nepBooOpasHoi GpyHkimu y = f(x);
C) cymma Bcex nepBooOpa3Hbix pyHkuuu y = f(x);
D) coBokymHOCTh Bcex nepBooOpa3Hbix GpyHKImn y = f(x);
18. MeTron HHTErpupOBaHUs MO YaCTSIM MPUMEHHUM MIPU UHTETPUPOBAHUH:
A) CyMMBbI WJIM pa3HOCTU HECKOJBKUX QYHKIMH; B)inHeliHol koMOMHaMK QpyHKINT;
C) mpousBenenus QpyHKIUH; D)mro60it KoMOMHAITNY JTFOOBIX (DYHKITHIA.
19. ®opmyna UHTErPUPOBAHHUS 10 YACTSIM UMEET BU/JL

A) Iudv:uv+jvdu; B) Iudv:uv—Ivdu ;

Iudv=J'udx+J.vdx; D).[udv=J'udx—J'vdx

20. Kaxoe u3 cieayromux cBOMCTB ONPENEICHHOI0 HHTErpaja ABISETCS HEBEPHBIM:

A) i(f (x) + g(x))dx = _T f (x)dx +j‘g(x)dx; B) j‘ Af (x)dx = Aj‘ f (x)dx;

C) j)'f(x)dx:li D)i f(x)dx:—jff(x)dx.

3 cemecTp.
21. YtoOs1 pemuth auddepeHimaibHoe ypaBHEHUE y'X + X + Yy =0 , ClIeayeT
1) BBIMOTHATH MOACTAaHOBKY y(X)=x*U(x);
2) pa3aenuTh NepeMEeHHbIE;
3) uckats pemierue B Bune y(x)=U(x)*V(x).
22. Pemuth mudpepeHnmranbHoe ypaBHEHHE Y’ COS X + Y = XSin X , CIAeAyeT
1) BEIMOJHATH MOACTaHOBKY Y(X)=x*U(x)
2) pa3aenuTh NepeMeHHbIe
3) uckatp peuienue B Buae y(x)=U(x)*V(X).
23. lupdepenmanbHbIM ypaBHEHHEM NIEPBOTO 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. ludpdepeHimanbHbpIM ypaBHEHHEM C pa3AeISIOIIMMUCS IEPEMEHHBIMH SBIISCTCS ypaBHEHUE BUJIA:

1) y-cosx=0; 2)y'=x%y;
3) y=Y . 4) y’+2y:x;

x2+y?’ X

25. Pemenne opHopoaHoro muddepeHIHaIbHOr0 YpaBHEHHUsI NEpBOrO MOpsiAKa MOXET OBbITh HalJeHO B




BUJIC:
1) y = u-v, re U = U(X) u V = V(X) — HEKOTOpbIC HEU3BECTHBIC (DYHKITHH;
2) Y = U-X, TOe u = u(X) — HeKOTOpasi HEM3BECTHAsT (YHKIIHS;
3)y=u+Vv, e U= u(x)uV =V(X) — HEKOTOpbIC HCHU3BECTHBIE (DYHKIIHH;
4)y =u+ X, tae U = U(X) — HekoTopasi Hen3BecTHast (YHKIIUS.
26. JInHEHHBIM HEOTHOPOAHBIM UG GEPEHIHATLHBIM YPABHEHHEM TIEPBOTO MOPSIKA SBJISCTCS YpaBHEHHE
BHUJIA:
1)y =f(x) g (y);
2)y' +p(x)y =a(x)y";
3) y' =1(x; y), rne pynkums f(X; y) — oqHOpoIHAS;
4)y'+ p()y = g(x);

o n
27. NaH psin 210— . Ucnonb3yst HE00X0aMMOe YyCIIOBHE CXOIUMOCTH Psijia, CACTANTe BBIBOJ

+1

1)psia pacxoaures
2)psAzl CXOUTCS
3)Henb3s ONpeAeNInuTh CXOAUTCS WIH PACXOAUTCS Pt
4)npyroi oTBeT
28. Psan i(éjn HCCIEA0BAIA HAa CXOAUMOCTB 110 Ipu3HaKy Koy, Beraucannm npeaen k = !.im Q/a_n = 1 .
n=1
Torna Mo>kHO czienarb BBIBOA, YTO ...
1) JlanHblii pax cxogurcs
2) JlaHHBIH psI paCXOIUTCS
3) JlaHHBIH psiJt MOXKET KaK CXOAUTHCS, TAK U PACXOIUTHCSL.
4) JlaHHBIH psJ HE CYLIECTBYET

29. Haiigure cymmy pﬂﬂaZ[%j
n=1

1)1 2)-1 3)0,5 4)-0,5
30. Pag 1+2+3+4+5+6+... sgaBmgercs...
1) creneHHBIM
2) (yHKUMOHAIBHBIM
3) 3HaKoYepenyrInuMCs
4) 3HAKOMOJIOKUTEITHHBIM
4 cemecTtp
31. Ecnu umeercst N HecoBMeCTHBIX coObITUI Hi, 00pa3yromux NojgHyo Ipymiy, U U3BECTHBI BEPOATHOCTH
P(Hi), a coObITHE A MOXET HACTYIHUThH MOCIE peanu3aiuu oqHoro u3 Hi u nzsectHsl BepositHocTu P(A/Hj),
T0 P(A) BeIuncsiercs mo ¢popmyre
A) NOJIHOM BEPOSATHOCTH
B) bepnymu
C) Myaspa- Jlantaca
D) baiieca
32. BeposTHOCTD MOSIBIEHUS COOBITUS A B UCTIBITAHUU paBHA p. YeMy paBHaA qucCIepCcHs YUCIIa TOSABICHUS
COOBITHSI A B OZTHOM HCTIBITAHUU?
A)1l-p
B) p(1-p)
Cp
D) 1/p
33. Ilo xakoii popmyIie BBIYUCISIETCS BEPOATHOCTH COBMECTHOTO TMOSIBICHUS JIBYX HE3aBUCHUMBIX COOBITHI
A uB?
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 ciydaiiHOW BenuuuHbl X HasbBaercs ¢yHkims F(x), 3anmaromias
BEPOATHOCTH TOTO, YTO ClydyaiHas BeJInynHa X MPUMET 3HAYCHUE:!




A). 6onbImee x

B). meHb11I€E MM paBHOE X

C). paBHOE X

D). menbee x

35. BeposiTHOCTH TOTO, YTO JOM MOXKET CropeTh B TedeHuu rojaa, pasHa 0,01. 3actpaxoBano 600 momos.
Kakoii ¢popmyoii cienyer BOCIONb30BaThCs, YTOOBI HANTH BEPOSTHOCTH TOTO, YTO CTOPUT POBHO 6 TOMOB?
A) bopmynoit bepayau

B) unrerpansnoit popmynoit Myaspa- Jlamnaca

C) dopmymoii ITyaccona

D) nokanpHOU opmyioit Jlammaca

m n!
36. KoMmOuHammm, 4uciio KOTOphIX onpeensercs mo gopmymne C' = — 7, » Ha3bIBAIOTCSL:

“mi(n—m)!
A) codeTaHusIMU;
B) pasmemenusimu;
C) nmepectaHOBKaMu;
D) pa3menieHusiMu ¢ NOBTOPEHUEM
37. IlnotHOCTHIO BepositHocTH f(X) HempepbIBHO# CiTydaifHOM BeTMYnHBI X Ha3bIBACTCS:
A) npousBoaHas GYHKIMK pacHpeeSICHHsI CITy9aiiHOW BETHUMHBI X;
B) nepBooOpa3zHas pyHKIMM pacnpeesieHus CIIy4aiHON BEIUYUHBI X;
C) npousBoHas CIIydaifHOM BETUYIHHEI X;
D) nepBooOpa3znas ciy4aiftHON BenUYuHBI X.
38. K BBIOOPOYHBIM XapaKTEPUCTUKAM PACCESHUS CITyYaHOW BETMYUHBI OTHOCHUTCSI:
A) BBIOOpOYHASI MOJIA;
B) BeiOOpouHas MenuaHa;
C) BeIOOpOYHAs TUCTIEPCHS,
D) BeIOOpOYHAst CpeaHsis.
39. UncnoBoe 3HaU€HUE CEPEANHBI JOBEPUTEIHLHOTO HHTEPBAJIA XapaKTePU3YeT:
A) TodeuHy10 OIIEHKY ITapaMeTpa pacipeeieHus;
B) unTepBasbHYIO OLIEHKY MapaMeTpa pacipe/IesiCHus;
C) Hane)KHOCTH OLIEHKH ITapaMeTpa pacipeaesieHus;
D) TO4HOCTb OLEHKM NapameTpa pacnpeaeneHus.
40. IIpennonoxeHue o BUJE WIN ITapaMeTpax HEU3BECTHOTO 3aKOHA PacIpeeiICHUs Ha3bIBaCTCs:
A) HyneBoi THIIOTE30M;
B) anbrepHaTHBHON rHNOTE301;
C) ommOKoii mepBoro poa;
D) omu6xoii BToporo poja.

2.2 TunoBble 32a1aHUS U1 OII€HKH HABBIKOBOI'0 00Pa30BaTeILHOIO pe3yjabTaTa

Kon u HanmeHnoBaHue OO6pa3oBareibHBIN pe3yabTaT
WHAWKATOpa JOCTUKCHUA
KOMIICTCHIIN N
OIIK-1.1 ITpumensieT MmeToab! OOyyarommiics ymeeT:
BBICIIIEH MaTEeMaTHKH JJIsL HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI C€CTCCTBCHHOHAYYHBIX JUCHHUIUIMH B Hqu)eCCHOHaHBHOﬁ
peueHuA 3aaa4 JACATCIIbHOCTH,
HpOd)eCCHOHaHBHOfI JACATCIBHOCTHU MPUMCHATh MaTCMATHYCCKUE METObI JIsI PCIICHUS MPAKTUYCCKUX 3a1a4.

1 cemectp

41. Tlyctb TpebyeTcst CIPOEKTUPOBATh CUCTEMY JIOPOT, KOTOPbIe Oy IyT COEAMHATH TOPO/I, KEJIE3HYIO
JIOpPOTY U 03€p0. YUacTOK JKEJIEe3HOM JOpOru UMeeT BUJI IPSIMOH, a 03epo umeet popmy kpyra. Ha Gepery
o3epa OyneT 6a3a OT/AbIXa, a Ha JKEJIE3HOM Jopore MpeanoaaraeTcs pa3sMecTUTh CTaHIKIo. BeiOop mecTa Juist
0a3bl oTaBIXA (TIPH YCIIOBUH, UTO OHA OyAET Ha Oepery o3epa) u MecTa ISl )KEeJIE3HOJOPOKHON CTaHITNI
MOKET OBITh CJIeJIaH MPOU3BOJIBHO. TpedyeTcs CIpOEeKTUPOBATh TAKyI0 CUCTEMY JIOPOT, YTOOBI 3aTpaThl HA
CTPOUTETHCTBO OBLITH OBl MUHUMAJILHBIMHU.

42. Teno nBUXeTcs NpAMOJIMHEHHO 1o 3akoHy S(t) =1-2t+t"3. Haiinure ero yckopeHre B MOMEHT BPEMEHH
t=3c.

43.PactipenieInTh 10 KPUTEPHUI0O MUHUMyMa CYMMapHBIX PacXoJI0B TPAH3UTHBIA rpy30moTOK 80 MJH. T. B




IpPy30BOM HAIpPaBIIEHUU MEXIY TpeMs MapaieIbHbIMU JKEJIE€3HOJAOPOKHBIMU JIMHUSAMH, COCAUHSIOMINMU
y3ibl A 1 b. 3aBucsiue OT ABUKEHUS pacXo/ibl HA KaXI0M U3 JUHUHN, HETMHEHHO 3aBUCST OT TPy30MOTOKA
¥ BEIPAXKAIOTCA GOPMYION: Dsgs=al +0I?,

rae I' - ro70Boii rpy30MoTOK rpy30BOTr0 HAMPABICHHS (B MIIH.T.); Js4 - TOJOBBIE PACXObI (B THIC.pY0.); a U
b - ko3pduineHThI, 3aBHCAIIME OT TEXHUKO-IKCIUTyaTAIIMOHHBIX XapaKTEPUCTUK JIMHUN. 3HAYCHHSI
ko3 durenTon: s uaun 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. HaiiTy myTb, IpoiiieHHbIH TOYKOI 32 6-10 CEKYHITY.

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

46.CKOpOCTb TIPAMOJMHEHHOTO IBMKEHUs MOe3/1a BhIpaxkaeTcs dopmyioit V=9t? -2t-8 (m/c). Haiitu myTs,
MPOUJICHHBIN TEJIOM 3a 3 CEeKyHJ OT Ha4yaJla IBUKEHUS.

3 cemectp

47 Iloe3n IBUXKETCS MPAMOIHHEWHO co cKopocThio V(t)=4t. HaiinuTe 3aKoH ABMKEHMS Tea, eciu mpu t=1
TEJI0 HAXOAWJIOCH B Havajie KOOpAUHAT.

48. OnpenenuTh Maccy CocTaBa Moe3/1a, COCTOSIIETO U3 YEThIPEXOCHBIX BaroHOB Maccor 80 T KaXKIIbIi,
KOTOpPBIH TerioBo3 2T 116 MokeT IPOBECTH 1O YYACTKY C PACUETHBIM MOIBEMOM, YKJIIOH KOTOPOTO ip =
8%o, pacniosioxxeHHOMY B KpuBO#l paguycoMm Rkp = 1500 m. I1yTh 3BeHbEBOM.

49. Onpenenuth Maccy cocTaBa sl ICXOAHBIX JaHHBIX IpUMepa 1 IpH yCIOBUH, UTO COCTAB MOe3/a
BKJItOUaeT 50% mo mMacce 4eThIPEXOCHBIX BarOHOB HA POJIMKOBBIX MOAIIMITHUKAX Maccor 80T KaxKIbIi 1
50% BOCBMHOCHBIX BaroHOB KaXk/1bIii Maccoit 140rt.

4 cemectp

50. BeposTHOCTB TOT0, YTO TPH MOE3/1a ONPECICHHBIX HAIPABJICHUN MPUOYAyT HA CTAHIIUIO CTPOTO 1O
pacnucaHuio, cooTBeTCTBeHHO paBHBI: 0,9; 0,95 u 0,85. HaiiTu BeposITHOCTh TOTO, 4TO: a) BCE Toe3/a
npuOyIyT MO pacHCcaHuio; 0) Ba moe3ia MpUOyAYT MO PACIIMCAHHIO; B) XOTS OBl OJIUH MOE3/1 HE MPUOYIET
10 PaCHHUCAHHUIO.

ol. Kenesznonopoxublii coctaB GopMUpyeTCs U3 JeCATU BaroHoB. HaliTu BEpOSITHOCTH TOTO, YTO JBa
OTIpEeICTICHHBIX BaroHa OKaXKYTCSI PSAIOM.

52. HaiimuTe 3aBHCHMOCTH JKCIUTYaTAIlHOHHBIX PACXOJIOB JKEJIE3HBIX JOPOT, MPHUXOIAIMXCS HA 1 KM
AKCILTYaTAlMOHHOM ATUHBI, OT CPETHECYTOYHON MPOU3BOAUTEILHOCTH JOKOMOTHBA B TPY30BOM JBH)KEHUU,
pacrioyiarasi ~ CIEAYIOIIMMH  CTaTUCTUYECKMUMM  JIAHHBIMU:  MPOU3BOJUTEIBHOCTh  JIOKOMOTHBA
(xM)/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  TIpumenser Metonsl | OOyYarOUIHIACS BIaCCT:

BBICIIICH MaTeMaTUKN UL | METOJaMH MaTeMaTH4eCKOTO ONMUCAHUS PU3MUYECKHX SIBICHUN U MPOIIECCOB,

peueHus 3a7a4 | -anmapaToM MAaTeMaTHYeCKOro aHaJn3a, TEOPUH BEPOATHOCTEH U MATEMATUYECKON CTATUCTUKH.
poheCCHOHANBLHON ICATSIBHOCTH

1 cemectp.
53. Haiitu BekTOpHOE POHU3BEICHUE BEKTOPOB

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

.  3x%49x+6
54. Haitu npenen lim ————
x—>-1 2x° =2

1
55.Haiitn ypaBHeHHe KacaTeabHOM K rpa@uKy QyHKINU Y= — 1 B Touke (0;1).
X

2 cemecTp
2% —x® +2
56. HaiimuTte HeonpeaeIeHHbII HHTErpa | = JTdX

57. Haittn 3Hauenne U § B Touxe M (0;-7/2;0), ecm U=cos (x?-y+z°).
58.Haiitu obnacts onpenenenust pyukuun  f(X,y)=,/3y+2.
3 cemecTp




59.. VkasaTh BHJ 4aCTHOTO pemenns ypasuenms Y —2Y =6+12X - 24x°
60. Pemuth muddepenimanbHOe ypaBHEHHE Y’ COS X 4+ Y = XSin X .

n!
2n+1 )

%

61. C momompto mpuszHaka Jlamambepa onpeaennTh CX0JUMOCTb psijia z
n=1

4 cemectp

62. V13 reHepalibHOI COBOKYITHOCTH M3BJIeueHa BhIOOpKa oObema N=20.

Xi 3 4 6 9
ni 2 4 7 7

Haiitu HCCMCHICHHYIO OLICHKY MaTCMaTU4Y€CKOI'0 OXKUJaHUs.

63. Ha cknag moctymaer 40% neraneit ¢ mepBoro 3aBoja u 60% neraneit co BToporo 3aBojia. BepostHOCTh
W3TOTOBJICHHSI Opaka JUisi TEpBOrO W BTOPOro 3aBoja cooTBeTcTBeHHO paBHBI 0,01 u 0, 04.Haiitu
BEPOATHOCTH TOT'O, UTO HayAauyy MOCTYNUBIIAS HA CKJIAJ] IeTalb OKaXXeTcsl OpaKkOBaHHOM.

64.Bo3moxHbIe 3HaUeHMs ciydaitHoi BenmuuHbl X TakoBsl:0,10,5. M3BectHsl BepositHocTu: 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.Ilonstue o matpune. OnpeneanTenr BTOPOTO U TPEThETO NOPSIKOB.
2.OCHOBHBIE CBOWMCTBA OIPEICIUTEIICH.
3.Munop u anrebpandeckoe J0MOTHEHUE.
4.TeopeMbl 0 pa3yIoKEHUN ONPEIEIIUTEINS 110 JIEMEHTaM CTPOKH UJTH CTOJIONA.
5.Pemenue cucrem nuneinbix ypaBaenuit (CJIY) ¢ momoursio onpeaenuteneid. @opmynst Kpamepa.
6.CrnoxeHre MaTpull, yMHOXKeHHE Ha yuciio. HyneBas matpuiia.
7.YMHOKE€HHE MaTpULIbl Ha MaTpully. EnquHndHas maTpuna.
8.00parnas matpuiia. Marpuunsiii metos pemenust CJIY.
9.Panr marpunel u ero Berunciienue. Teopema Kponekepa-Kanemmn.
10.IIpocteiimne cBenenus o Bekropax. Ciio)keHHE BEKTOPOB. Y MHOXKEHHE BEKTOpA HA YUCIIO.
11.ba3uc u koopauHatel BekTopa. [Ipoekius BekTopa Ha BEKTOp. PasmoxkeHune BEKTOpa B OPTOTOHAIIBHOM
6a3uce. Hampapnstomiye KOCUHYChI BEKTOPA.
12.CxansipHO€ MPOU3BEICHUE BEKTOPOB U €r0 CBOMCTBA. Y CIIOBHE OPTOTOHATLHOCTH BEKTOPOB.
13.BeKkTopHOE IPOU3BEIEHUE BEKTOPOB U €0 CBOMCTBA. Y CJIOBHE KOJUIMHEAPHOCTH BEKTOPOB.
14.CmMemianHOoe IpOU3BEICHUE BEKTOPOB U €r0 CBOICTBA.
15.JIunelinblie npocTpancTBa. ba3uc u pa3sMepHOCTh JINHEHHOTO NIPOCTPAHCTBA.
16.AxcromaTHueckoe OIpeielIeHle CKasipHOro Mpon3BeieH . EBKINI0BbI IpocTpaHCTBa.
17.11nockocTb. YpaBHEHHs IIJIOCKOCTH B HOPMaJIbHOM BH/JIE B BEKTOPHOM U KOOPIUHATHOM (hopmax.
18.00mee ypaBHEHHME IUIOCKOCTH, IPUBEIEHHUE €ro K HOPMaJbHOMY BHAY. YpaBHEHHE IUIOCKOCTH,
MIPOXOALIEH Uepe3 TaHHYIO TOUKY.
19.YacTHble caydan pacioJIOKEHHS IIIOCKOCTA OTHOCUTEIIBHO CUCTEMBI KOOPIMHAT.
20.YcnoBus napauieIbHOCTH U NMEPIEHIUKYISIPHOCTH IIJIOCKOCTEN. YTOJ MEXy TUIOCKOCTSIMU. PaccrosiHue ot
TOYKH JI0 TJIOCKOCTH.
21.YpaBHEHHE IJIOCKOCTH, IPOXOIALIEHN UEPE3 TP NaHHbIE TOUKH. | MIIEpIIIOCKOCTD.
22 Ilpsmas nuHus. BeKkTOpHOE, KAHOHWYECKHE U ITApAMETPUUECKUE YPAaBHEHUS IPSIMOM JINHUH.
23.YpaBHeHue NMPsIMOH, poxoisiiel yepes 1Be Touku. O01ee ypaBHeHHE NpsiMol. B3anMHoe pacrionoxxeHnue
MPSIMBIX B IIPOCTPAHCTBE.
24.B3auMHOE pacIoyIoKEHUE MPSIMON U TNIOCKOCTH.
25.YpaBHEHHUS U CBOICTBA KPUBBIX BTOPOI0 NOpPsKa (3JUINIICA, TUIIEpOOIIbI, Tapadoibl).
26.ITonsspHas cucreMa KOOpAUHAT. Y paBHEHUS KPUBBIX B MOJISIPHBIX KOOPJIMHATAX.

BBenenue B MaTeMaTUYECKUI aHAITN3
1. Yucnosas pyHkius ogHoi nepemennoi. Kiacceer pynkiuii. CBoricTBa rpadukoB (PyHKITUH.



2.Anrebpanueckas kinaccuduranus QyHKIui.

3.IlocnenoBarenbHOCTh. YHUCIOBAs MOCIIEI0BATENBHOCTD.

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 OTACTMMON OT HYJISI U OTPAHUYEHHON 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 npeenbLHOM MEPEX0/i€ B HEPABEHCTBE U MEPBBIN NMPU3HAK 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, HETPEPHIBHBIX B TOUKE.

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.Bbrunciienue nponu3BOAHBIX HEABHBIX (YHKIIUH.
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 MHOTOYJIEHA.
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.AcuMnITOTHI 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.YcrnoBHbIE 3KCTPEMYMBI UUCIIOBON ()YHKIIMH HECKOJIBKUX IepeMEeHHbIX. MeTo] MHOKuTeNel Jlarpanxka.
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 ITpubnuKeHHble METOBI TOMCKA JIOKABHBIX 9KCTPEMYMOB.

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 ONPEEIIEHHOT0 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 HHTETPAJIBI OT PAa3PBIBHBIX (PYHKIUH.
17.TeopeMbl 0O CXOAMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
18.0Onpenenennplii MHTErpal Kak QyHKIHS MPEIeIOB HHTETPUPOBAHUS.
KowmrnekcHsie yncna
1.KommuiekcHble uncia B anreOpandeckoi popme U ASHCTBUS HAJl HUMHU.
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 MOJTHBIX TuddepeHimanax.
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.HaxoxeHne 4YacTHOrO  pelIeHHs JIMHEHHOTO  HEOJAHOPOAHOIO  YpPaBHEHUS C  IMOCTOSHHBIMH
KO3 QHUIHEHTaMHU U C IPABOH YaCThIO CIEIUATBHOTO BHIA.
11.Metoz Bapuanuu Ipon3BOIbHBIX MTOCTOSHHBIX.
12.Hopmanbabie cuctembr JIY. Pemenne cumcreM JIY ¢ TOCTOSHHBIMH KOX(PQHHUIIUESHTAMH METOJIOM
UCKITIOUYCHHUSI.

Psaner
1.Psan. Cymma psina.
2.001m11e cBONCTBA CXOASIIIUXCS PSAIOB.
3.CpaBHeHUE PAAOB C MOJIOKUTEITLHBIMU YWICHAMH.
4 ITpusnak cxogumocTu lamambepa A MON0XKUTENbHBIX PSOB.
5.PapukanbHbIi NpU3HAK CXOAMMOCTH KON IS TOJIOKUTENBHBIX PSAAOB.
6.MHTerpanbHbii IpU3HaK cX0AMMOCTH Koy /7151 MOJO0XKHUTENBHBIX PSIIOB.
7.3nakouepenyromue psaasl. Teopema JleitOuua.
8.3HakonepeMeHHbIe psiJibl. AOCOIOTHAS U YCIOBHAS CXOJUMOCTH.
9.®yHKIIMOHATIBHBIE PSI/IbI U X CBOWCTBA.
10.Crenennsle paasl. Teopema Abens.
11.Psn Tewnopa.
12.Bpruricnenne 3Ha4eHus! QyHKIUH ITyTeM Pa3JI0KEHHs B CTETIEHHON PAI.
13.Bbiuncienne MHTErpaioB IMyTeM Pa3loKEeHHs B CTEIIEHHOM psI.
14 TTpubnmxeHHOH pemenne qudQepeHInaIbHbIX YPaBHEHUH C TOMOIIBIO PSIIOB.
15. TpuroHoMeTpUIECKHUE PSJIBI.
16.Psnb1 @ypoe.

4 cemectp (vauer)

Teopust BepossTHOCTEN
1.0OcHoBHBIE TTOHATUS U onpeneneHus. Cinyuaitabie coObiTusa. Kiaccuyeckoe M cTaTHCTUYECKOE OMpEeNCHHs
BEPOSITHOCTH COOBITHSI.
2.0cHOBHBIE TEOpeMbl TeOpuH BeposTHOcTel. [lomHas rpynma coObITHi.
3.3aBUCHMbIE U HE3aBUCUMBIE COOBITHS. Y CIIOBHAsI BEPOATHOCTh. TeopeMa YMHOKEHUS BEPOSITHOCTEH.
4.®opmyna noaHOU BeposTHOCTU. BepositHoCcTh rumnotes (¢popmyna baiieca).
5.Cnyuaininas BenmuuuHa (CB). 3akon pacnpenenenus CB. @yHKIus pacnupeneaeHus, ee CBOMCTRA.



6.DyHKIIMS TIIOTHOCTH, €€ CBOMCTBa. Xapakrepuctuku CB.

7.buHOoMuanbHbIN 3aK0H pacnpenenenus CB, ero cBoiicTBa, XapaKTEPUCTUKH.

8.Pacnipenenenue [lyaccona, ero xapakTepuCTUKH.

9.PaBHOMEpHOE U MOKa3aTeabHOE pacnpeseseHus HenpepsiBHON CB.

10.Hopmanbueiii  3akoH  pacnpenenenus CB. ®Oynkums mwioTHocTd. HopmupoBaHHOEe HOpMasibHOE
pacupenenenue. Materpan BepositHoctel (Ppynkmwms Jlarmaca).

11.BeposiTHOCTD MomnaaaHus B 3aJlaHHbId HHTEpBa. [IpaBuiio Tpex curm. ACUMMETpPHS U SKCIECC.
12.BeposiTHOCTh HACTYIUICHHSI COOBITHI NMPU HE3aBUCUMBIX HcHbITaHusX (popmyrnsl beprymum, Ilyaccona,
JoKaybHasa Teopema Jlaraca).

13.3akon Oonpmmx uncen. Teopema YeObimeBa, yacTHbIM ciny4ail Teopembl. Teopema bepnymmm. [lonsrue o
Teopeme JldmyHoBa.

14.ITonsTHe 0 cayyallHbINA IPOLECC U UX XapaKTEPUCTUKAX.

15.91eMeHTbI TEOpUHU HAJIE)KHOCTH.

Maremarnueckas CTaTUCTHKA

l.I'enepanbpHas COBOKYHNHOCTh M BbIOOpka. Cratucrtudeckas (yHKIus pacrpenenenus. CraTucTuueckas
IUIOTHOCTH BEPOATHOCTH. UHCIIOBBIE XapaKTEPUCTUKHU CTATUCTUYECKUX PACIPENCICHUM.

2.0CHOBHBIE MOHATUS O TOYEYHBIX OLIEHKAaX MapaMeTpoB pacmpenenaeHus. OleHKa MaTeMaTHYecKOro
OJKUJaHUS.

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

4.IIpyHLIMI MaKCHMAJIBHOTO MTPaBIONOA00HS.

5./loBepuTenbHbIE  MHTEpBAJIBI W JOBEPUTEIbHAs BEPOATHOCTb. J{OBEpUTENBbHBIM  HMHTEpBAI IS
MaTEeMaTHYeCKOro OXKUIaHUs IpU O0JIBIIOM 00beMe BBIOOPKH.

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

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

9.I'unoreza 0 AucCHEepCUsX ABYX HOPMaJbHBIX ciaydailHbIX BenuuuHax (CB) (IIpu HEHW3BECTHBIX CPEIHUX).
l'unores3a o qucnepcusix 1ByX HopMaiabHbIX CB (IIpy M3BECTHBIX CPENHUX).

10.MuoromepHbie CB. @yHKIMS ¥ INIOTHOCTH pactpeenenus asymepaon CB.

11.YcnoBHble 3akoHbI pacupenenenus. MoMmeHnTsl 1BymepHoi CB.

12.HopManbHbI 3aKOH Ha MJIOCKOCTH. Y CJIOBHBIE MATEMATUYECKUE OKUAAHUS.

13.JIunelinas perpeccus.

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

15.0npenenenue Gopmbl MapHOH KOPPEISILMOHHON 3aBUCHMOCTH.

16.PerpeccroHHbII aHaIN3 NapHOU JIMHEHHOW 3aBUCUMOCTH.

17.KoppensimoHHbI aHAIN3 NapHOU JIMHEWHOW 3aBUCUMOCTH.

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

3. MeToauyeckne MaTepHalibl, ONpeae/siionue NPoueIypy U KpUTEPUH OlleHUBAHUS
c(hopMHPOBAHHOCTH KOMIIETCHIM IIPH NIPOBEACHUHU NIPOMEKYTOYHOM aTTECTALlUH

Kpurepun (popMupoBaHusi OLIEHOK 110 0TBETAM HA BONPOCHI, BHIIIOJIHEHHIO TECTOBBIX 3a/1aHUH

- OIICHKAa «OTJHYHO» BBICTABISICTCS OOYYAIOIIEMYCs, €CJIM KOJUYECTBO TMPABUIIBHBIX OTBETOB Ha
Borpockl coctaisier 100 — 90% ot obmiero o0béMa 3a1aHHBIX BOIIPOCOB;

- OIICHKA «XOPOIIO» BBICTABISCTCS OOYYaIONIEMyCsl, €CJIM KOJIMYECTBO TMPABUIIBHBIX OTBETOB Ha
Bonpockl — 89 — 76% ot 00miero 00bEMa 3aIaHHBIX BOTIPOCOB;

- OIICHKA «YyIOBJIETBOPHTEJIbHO» BBICTABIISICTCS OOYyYaroIIEeMyCs, €CJIM KOJIMYECTBO MPaBUIIBHBIX
OTBETOB Ha TECTOBBIE BOMPOCHI —/5—60 % oT 0611ero o0bEMa 3a1aHHBIX BOTIPOCOB,

- OILICHKa «HEYI0OBJIETBOPHUTEIbHO» BBICTABISCTCS OOYYAKOIIEMYCs, €CIIH KOJMUYECTBO TPaBUIIBHBIX
oTBeTOB — MeHee 60% oT 001Iero 00BEMa 3aJaHHBIX BOIPOCOB.

Kpurepun ¢popmMupoBanusi OeHOK MO pe3yJbTaTaM BbINOJHEHUS 3aIaHU



«OTAHYHO/324TEHO0» — CTABUTCS 32 pabdOTY, BHIIIOIHEHHYIO MMOJTHOCTHIO 0€3 OMMOOK U HEJ0YETOB.

«Xopomio/3a4TeH0» — CTABUTCS 332 PadOTY, BBITIOIHEHHYIO MMOJIHOCTHIO, HO TIPY HAIMYHMH B HEH He Oolee
OJTHOH Herpy0oil OmMOKN U OJTHOTO HeloueTa, He 0oJiee TPEeX HEeA0UYETOB.

«Y10BJIETBOPUTEILHO/3aUTEH0» — CTABUTCS 33 PabOTy, €ClIM 00y4YarONIHiics MPaBUIBHO BBITIOJTHHI HE
MeHee 2/3 Bcei paboThl WK JOMYCTHI HEe OoJiee ogHON Tpy0oil ommOKH U IBYX HEJ0UYeTOB, HE Ooyiee OTHOM
rpy0oil u oxHOM HerpyOoi ommOku, He Ooyiee TpeX HErpyObIX OIIMOOK, OJHON HErpyOol OmMOKH M JBYX
HE/I0UETOB.

«HeynoBJIeTBOPUTEJILHO/HE 3aYTEHO» — CTAaBHUTCS 3a pabOTy, €CIU YHCIO OMHMOOK W HEI0YECTOB
MIPEBBICHIIO HOPMY JUTSI OLEHKH «YJIOBJIETBOPUTEIHHOY» HIIU TPABUIIBLHO BBITIOJHEHO MeHee 2/3 Bcei paboThl.

Buowr owuboxk:

- 2pyOble OwuUbOKU: He3HaAHUe OCHOBHbIX NOHAMUU, NPABUI, HOPM, He3HAHUEe NPUEeMO8 peueHus: 3a0au,
OWUOKU, NOKA3LIBAIOWUE HENPABUTILHOE NOHUMAHUE YCI08UsL NPEOTIONCEHHO20 3A0AHUSL.

- HeepyOvie OWUOKU: HEMOYHOCU (HOPMYIUPOBOK, ONpedeleHUll, HEePAYUOHANbHBIN 8blOOP X00d
peueHus.

- Heoouemvl. HEPAYUOHATbHbIE NpUeMbl BbINOIHEHUS 3A0aHus; OMmOeNbHble NOSPEeULHOCU 8
hopmynuposke 8v160008; HeOPeINCHOE BbINONHEHUE 3A0AHUSL.

Kpurepuu ¢popMupoBanus OieHOK MO 3a4€Ty

«3auTeHo»» - OOyYaroIIMHCS NOXY4YMJ OLEHKY «3a4TeHO» II0 BCEM JIabopaToOpHbIM paloTam,
00y4YarOIMIMICS AEMOHCTPUPYET 3HAHHWE OCHOBHBIX Pa3AeioOB IPOTrPaMMBbl M3y4aeMOro Kypca: ero 0a30BBIX
HNOHATUN M (QyHAAMEHTAJIbHBIX MpoOieM; MpHoOpes HeoOXOAWMBbIE YMEHHS W HaBBIKM, OCBOWJI BOIPOCHI
MPAaKTUYECKOTO MPUMEHEHHS IIOJIyYeHHBIX 3HAHWW, HE JOMyCTHI (DAaKTHUECKUX OIIMOOK TIIPH OTBETE,
JOCTaTOYHO IOCIEN0BATEAbHO M JIOTMYHO M3JIaraeT TEOPETHYECKUH MaTepuas, JOIyCKas JIUUIb
HE3HAUUTEJIbHbIE HAPYIICHUS [T0CIIeI0BATEIbHOCTH U3JI0KEHNUS U HEKOTOPbIE HETOYHOCTH.

«He 3auTeHoO»» - 3a4TeHBl HE Bce JA0OpaTOpHBIC PabOTHI, BBICTABISICTCS B TOM Clydae, KOTJa
00yJaromuics: IeMOHCTPUPYET hparMeHTapHbBIC 3HAHKSI OCHOBHBIX Pa3JelIOB MPOTpaMMBbl U3y9aeMOro Kypca:
ero 0a30BBIX MOHATUH M (QYHIAMEHTAIBHBIX MPOOJIeM. Y 3K3aMEHYyeMOro cCiiabo BBIpakeHa CIOCOOHOCThH K
CaMOCTOATCIIBHOMY QAHAJIUTUYCCKOMY MBIIUICHUIO, HMCIOTCA 3aTpyAHCHHA B H3JIOKCHUMW MaTcpuala,
OTCYTCTBYIOT HEOOXOIMMbIE YMEHUS M HABBIKH, JOMYIICHBI TPyOble OMMOKHA U He3HaHHWE TEPMUHOJIOTHH, OTKa3
OTBEeUYaTh Ha JOIMOJIHUTENbHBIE BOMPOCHI, 3HAHHWE KOTOPHIX HEOOXOIWMO MAJisl TMOJIYYEHUS TOJOKHUTEIbHOM
OLICHKH

Kpurepun ¢popMupoBaHusi OLIEHOK 110 IK3aMEeHY

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

o0yyaroImuiicss AeMOHCTPUPYET 3HAHUE BCEX pa3/eioB M3y4aeMOM NUCLMIUIMHBL COJepXkaHHe 0a30BbIX
MOHATUM U (QyHIaMEHTAJIbHBIX NPOOJIEM; YMEHHE M3JaraTb MPOrpaMMHBIA MaTepuan C JEMOHCTpauuen
KOHKPETHBIX INpuMepoB. CBOOOIHOE BIAJEHME MaTepHalioM JOJDKHO XapaKTepU30BaTbCs JIOTHYECKOH
SICHOCTBIO U YETKMM BHJICHHEM IyTel MPUMEHEHHUs IMOJIyYEHHbIX 3HAHUN B MPAKTUUYECKOW JESATENbHOCTH,
YMEHHMEM CBA3aTh MaT€pHaJl C IPYTUMHU OTPACIIIMU 3HAHUS,

- OLIEHKA «XO0pOoII0» - OOYyYaIOUIUICs TEMOHCTPUPYET 3HAHMS BCEX Pa3fesioB M3yuyaeMOM JUCIMILIUHBI:
cofiepkaHue 0a30BBIX MOHATUH M (yHAaMEHTaJIbHBIX MpPOOJeM; MPHOOpes HEeoOXOIuMble YMEHHsS WU
HAaBbIKH, OCBOMJI BOIIPOCHI MPAKTUYECKOTO NMPUMEHEHHUS MOIYYCHHbBIX 3HAHUN, HE JTOMYCTHI (PaKTHUYECKUX
OomMOOK IMpH OTBETE, JOCTATOYHO MOCJIEIOBATEIbHO W JIOTMYHO H3JIaraeT TEOPEeTHYECKHH Marepual,
JIOTTyCKasl JIUIIb HE3HAYUTENIbHbIE HAPYIIEHUS [TOCIEA0BATEILHOCTH U3JI0KEHUSI U HEKOTOPhIE HETOUYHOCTH.
Taxum 00pa3oM JaHHas OI[EHKA BBICTABISAETCA 33 IPABUIbHBIN, HO HEIOCTATOYHO MOJHBII OTBET.

- OLIEeHKA «YyJIOBJETBOPUTEJIbHO» - OOYyYAIOIIMKCA JIEMOHCTPUPYET 3HAHHUE OCHOBHBIX pa3J/eoB
porpaMMbl U3y4aeMOro Kypca: ero 0a30BbIX MOHATUH U (yHIaMEHTaJIbHBIX mpobiaem. OIHAKO 3HaHHE
OCHOBHBIX ITPO0OJIEM Kypca He MOJKPEIISIOTCSI KOHKPETHBIMH MTPAKTHYECKUMHU ITPUMEPAMH, HE MOJIHOCTHIO
pacKkphbITa CYIIHOCTh BOIPOCOB, OTBET HEJIOCTATOYHO JIOTMYEH U HE BCET/A MOCIEN0BaTeNeH, JOMYIIEHbI
OLIMOKH U HETOYHOCTH.;

- OLIECHKA «HeyJI0BJeTBOPUTEJIbHO»- BHICTABISIETCS B TOM Cilydae, Korjaa oOydaroluiicss 1eMOHCTPUPYET
(parMeHTapHble 3HAHUS OCHOBHBIX Pa3/eioB MPOrpaMMbl U3y4aeMOro Kypca: ero 0a30oBBIX MOHSATHH U
(GyHIaMEeHTaJIbHBIX NIpoOieM. Y 5K3aMEHYyeMOro ciabo BBIpak€Ha CIOCOOHOCTh K CaMOCTOSTEIbHOMY
AQHAIUTUYECKOMY MBIIUIEHUIO, HMEIOTCA 3aTPyAHEHHUs B M3JI0KEHUHM MaTepuana, OTCYTCTBYIOT



HeO6XO)II/IMBIe YMCHUA U HABBIKH, JOIMYIICHBI r‘py61>1e OIIMOKK ¥ HE3HAHUE TEPMHUHOJIOTMHU, OTKA3 OTBCYATH
Ha JOMOJIHUTCIIbHBIC BOIIPOCHI, 3HAHUC KOTOPbIX H€O6XO,Z[I/IMO AJI TIOJTYYCHU A MOJIOKUTEILHOM OLICHKH






