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Coneprxanue

IlosicHuTenpHas 3amucka.

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

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



1. HosicHuTEALHAA 3AMHCKA

Heﬂb HpOMe)I(YTOqHOﬁ aTTeCTAllUd — OLNCHUBAHUC NPOMCKYTOYHLIX W OKOHYATCIBHBIX PE3YyJIbTATOB
oOyueHHs 10 IUCHUIUIMHE, OO0ECICUYMBAONIMX JOCTIKCHHE IUIAHUPYEMBIX pe3yJIbTaToB OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI.

@opMbI MPOMEKYTOUHON aTTecTanmuu: ouHas Gopma oOyueHus: 3k3ameH (2, 3 cemectp), 3a4etsl (1, 4
ceMmecTp).

3aounas popma o0ydenus — sx3ameH (1,2 kypc), 3auer (1,2 Kypc)

[Tepeuens KoMIETeHIINA, (POPMUPYEMBIX B IIPOIIECCE OCBOCHHUS TUCITUTUTHHEI

Kox n HanmeHoBaHHE KOMIIETEHIUN Kox nannkaTopa mocTKeHUS
KOMIIETEHIIHH

OIIK-1 CnocoGeH pemats HHXEHEPHBIE 331a4H B IPO(PECCHOHAIBHOMN JIESTEIbHOCTH C OIIK-1.1 ITpumeHsieT MeTO bl
HCIIONIb30BAaHUEM METOIOB €CTECTBEHHBIX HayK, MAaTEMAaTHUECKOTO aHAIN3a U MOJICIUPOBAHHS BBICIICH MaTeMaTHKU JUTs
penieHus 3a1a4q
npogecCuOHANBEHON
JIeSITENIbHOCTH

Pe3ynbrarel 00yueHus MO AUCHUILTUHE, COOTHECEHHBIE C MNTAHUPYEMbIMU
pe3yJibTaTaMu OCBOEHHS 00pa30BaTEIbHON TPOrPaMMBI

Kon 1 HaumeHOBaHHE HHANKATOPa Pe3ynbraTbl 00y4eHUs! 10 AMCIMIUINHE O11eHOYHbIE
JIOCTHKEHUSI KOMIIETCHLIUU MaTepHabl
(cemectp )
OIIK-1.1 TIpumenser MeToasl Beicmel | OOydaroIIUiCs 3HACT:
MaTE€MaTUuKN TS pemennd 3a7a4 | -OCHOBHbBIC TOHSATHUS U METOJbl MAaTEMAaTHYECKOT0 aHaau3a, | 3agaHus
npodeccuoHanbHON AeSITeNbHOCTH AHAIUTHYECKOH TEOMETPMM M JIMHEHHOM  amre6pel, | 1 cemectp (Nel--
T hepeHINaTbHOTO U MHTETPAIbHOTO HCUHUCIICHHUSL. Nel0)
-OCHOBBI  TCOPHHM  BEPOSTHOCTCH,  MAaTeMaTH4eckoil | 2cemectp  (Nell--
CTAaTHUCTHKH. Ne20)
3 cemectp (Ne21--
Ne30)
4cemectp  (Ne31--
Ned0)
OO6yuatonuiics ymeer: 3anaHus
-HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI GCTECTBEHHOHAay4HBIX | 1 cemectp (Nedl--
JUCHUIUIMH B PO(PECCHOHAIBLHOM AEATEILHOCTH; Ne43)
-IPUMEHATh MaTEMaTHYCCKUEC METOJbl i1 PCIICHUS ZCeMeCTp (N944--
MPaKTUYECKHUX 3a7a4. N(_)46)
3 cemectp (Ne47--
Ne49)
4cemectp  (Ne50--
Ne52)
OOyuarontuiicst BiajeeT: 3amanus
-METOlaMH ~ MaTeMaTH4eckoro onucanmst ¢usudeckux | 1 cemectp (Ne53--
SIBJICHUI M MIPOLIECCOB, Ne55)
-aImapaTomM MaTeMaTHYEeCKOro aHanu3a, TeOpHH | 2cemecTp  (NeS6--
BEPOSTHOCTEH U MaTeMaTH4eCKOM CTATUCTHKH. Nes58)

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




[TpomexxyTouHast arTecTanus (3K3aMeH) MMPOBOJAUTCS B OJTHOM U3 CISAYIOMUX (HOPM:
1) oTBeT Ha OWJIET, COCTOSINUIN M3 TEOPETHUECKUX BOMPOCOB U MPAKTUYCCKUX 3a/IaHU;
2) BeinoaHenue 3aaanuii B DMMOC yHuBepcureTa.

[TpomexyTouHas aTTecTanus (3a4eT) MPOBOAUTCS B OJHOM U3 clieyromux Gopm:

1) cobecenoBaunue;

2) BeimonHeHue 3aganuii B OMMOC yHuBepcurera.

2. Tunosble! KOHTPOJIbHBIE 32IAHNUS WM HHbIE MATEPHAJIbI 1JIsl OLEHKH 3HAHUI, yMEHHH,
HABBIKOB M (MJIM) ONBITA 1eATeIbHOCTH, XaPAKTEPU3YIOIIUX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEH N
2.1 TunoBble BONpPOCHI (TeCTOBBIE 3a]aHMs1) IJIsA OLEHKH 3HAHMEBOT0 00Pa30BaTEJIbHOI0

pe3yJabrara

KOZ[ U HAUMCHOBAHUEC NWHAUKATOPA
JOCTHIKCHHA KOMIICTCHITNN

O0pa3oBaTeNbHBIN pe3yNbTaT

OIIK-1.1  Ilpumenser  MeTOIBI
BBICIICH MAaTEMaTUKU Ui PEIICHHS

OO0yJaronimiicst 3HaeT:
-OCHOBHBIE TIOHATHS M METOJAbl MATeMAaTHYECKOTO aHaln3a, aHAJINTHIECKOW T€OMETPHH H

ecrn rang(A)< rang(AB):

A) iro6oro pa3mepa;

COMHOXKHUTCIIA.

A) 115 11000 MaTPHIIH;

3a1a4 npodeccHoHanbHOM | TuHENHHOM anreGpsl, U HEepPEeHIMATBHOTO U HHTErPATLHOTO NCYUCIICHHSL.
JACATCIIbHOCTHU -OCHOBBI TCOpHHA BepO}ITHOCTeﬁ, MaTeMaTHYEeCKOM CTaTUCTHKH.
1 cemectp

1. EnuHWYHON MaTpHICH Ha3bIBACTCS:

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

C) kBaapaTHas MaTpHIIA, dJIEMEHTAMH KOTOPOM SIBIISIOTCS €IUHHIIBI?

2.UT0 MOXHO CKa3aThb O CHCT€ME€ JMHEHHBIX YpaBHEHUU C MaTpulei (A)I/I paclIMpeHHON MaTpuleH,

A) cucTeMa UMeeT eIMHCTBEHHOE PEIlICHNUE;
B) cymiecTBoBaHMe TaKkOl CHCTEMbBI HEBO3MOXKHO;
C) cucrema HEe UMEET PEIICHUH.

3.ITepeMHOXaTh MOXHO MaTPHIIBIL:

B) TobKO KBapaTHBIC MATPHIIBI;
C) TONBKO eTMHUYHBIE MATPHUIIBI;
D) marpuiisl Takue, 9TO JIEBbIi COMHOXKHTEIb UMEET CTOJILKO CTOJIOIOB, CKOJIBKO CTPOK Y MPaBOTO

4.OnpenenuTenb BHIYUCIAETCS:

B) TosbKko0 TSl € IMHUYHON MATpPHUIIBI,
C) TONIBKO /7151 THAarOHATBLHON MaTPHIIbI,
D) TonbKko IS KBagpaTHOW MaTPHIIBI.

! TlpuBoasTcst TUIOBBIE BOMPOCH U 3amaHust. OUEHOYHBIE CPENCTBA, IMPEJHA3HAYEHHBIE [ TPOBEIEHHUS ATTECTAIIMOHHOTO
MEpOIPHUATHS, XpaHIATCs Ha Kadeape B JOCTATOYHOM JUISl IIPOBEAEHHS OLIEHOYHBIX INMPOLEAYp KoJMuecTBe BapuaHTOB. OueHOYHBIE
CpeICTBa MOJUIeKAT aKTyalW3aldd C Y4EeTOM pa3BHTHUS HayKd, oOpa3oBaHWS, KyJIbTYPbI, SKOHOMHUKH, TEXHHWKH, TEXHOJOTHH M
conuanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACIPOCTPAHEHHE COJEPKAHNS OLIEHOYHBIX CPEACTB CpeaAr 00yJaromnuxcs YHUBEPCUTETA
HECYT 3aBenyromuii kapeapoil 1 mpenoaaBarenb — pa3padOTINK OIIEHOYHBIX CPEJICTB.



5. Meton Kpamepa npuMeHuM J1j1s1 pelIeHUs] CUCTEMBI JIMHEWHBIX YPABHEHUM, €CIIH:
A) Marpwiia CUCTEMBI JTF00as;
B) matpuiia cucTeMbl COCTOUT TOJBKO U3 €HHUII,
C) marpuua cuctemsl JIt00ast KBajipaTHasi;
D) matpuiia cructemMbl KBaJpaTHAasi K HEBBIPOXKIACHHAS.
6. Eciu dynxius f(X) nenpepriBua Ha [a;b],auddepennupyema na (a;b) u y(a) = y(b),ro na (a;b)moxuo
HANTH XOTsI OB OJTHY TOYKY, B KOTOPOH :
A) dbyHKIHMS HE ONpe/eNeHa;
B) npou3BonHas GyHKIIUN HE CYIIECTBYET;
C) Hemnb3s MPOBECTH KacaTeNbHYIO K rpaduKy QyHKINY;
D) npousBoanas ¢pyHkimu oOpamiaercs B HOJb.

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

A) Ha (_ ;1 ] -yObIBaeT Ha (1 ; OO)- BO3pacTaeT

B) na (_ OO"O] -yObIBaeT Ha [0" OO)- BO3pacTraeT

C) Ha (_ ;1 ] - BO3pacTacT Ha (] 3 OO)- yObIBaeT

D) Ha (_ oo;()] - BO3pacTaeT Ha (0" Oo)- yObIBaeT

8. 'paduk kakoif pyHKIIMK HA BCEM OTpe3Ke [a,b] OHOBPEMEHHO yIOBIETBOPSET TpeM ycinoBusM: y>0; y'<
0; y">07?

BapwnaHTs! 0TBETOB:

A) Bce rpaduku B) Tonbko II C) Tonbko III
D) Tonwko 11 u IIL E) Tonsko [ u I

9. IIpon3BoHON BTOPOro MOPSAKA HA3bIBACTCA:

A) kBasipaT IpOU3BOIHON NMEPBOTO MOPSIKA;

B) npon3BoHast OT IPOM3BOIHON MEPBOTO MOPSIKA;

C) xopeHb KBaJIpaTHBIN OT TPOU3BOTHOM TIEPBOTO MOPSIKA,

D) nepBooOpa3zHasi mpou3BOJHON NEPBOrO MOPSIKA

10 . Haittu nuddepennuan yakuun y = arctg(e®)




2x
2¢** 2¢** 2e

dy=——dx dy =———dx dy = ———dkx
A) 1+ e4x B) 1+ €2x C) v+ er
2x . 2x
dy:e—4dx dy=%dx
D) 1+e™* E) 1+e™*
2 cemecTp

11.Haiiti o6nacts onpeaeneaus pyukuun (X, y) =,/3y+2
A) Bcs KOOpAHWHATHAS IUIOCKOCTh, KPOME TOYEK, MPUHAUICKALIUX IpIMoii Y=-2/3
B) nonymiockoctsy >-2/3;
C) monymutockocthy < -2/3;
D) monyrutockoctby>2/3.
12. YacTHO# Tpon3BOAHON (PYHKITUH HECKOIBKHUX NIEPEMEHHBIX HAa3bIBACTCS:
A) pou3BOJHAA OT YaCTHOTO apryMeHTa (QyHKIIUH;
B) npousBomHas OT mpoU3BEACHUS apTYMEHTOB (DYHKIIHH;
C) nmpou3BoHAasE OT YaCTHOTO apryMEHTOB (DYHKIIUH;
D) npousBoaHast oT GyHKIMH PU YCIOBUHU, YTO BCE apPIYMEHThI KPOME OJHOT'O OCTAIOTCS MOCTOSHHBIMH.
13. Eciu U = 1n(3x -y’ +2z3), To 3HaueHue U'; B Touke M(1;0;1) paBHo...
A)5 B)3 C) 1/5 D) 6/5
14. TonueiM auddepennranoM GyHKIUN HECKOIBKUX EPEMEHHBIX HA3bIBACTCS:
A) riiaBHas JIMHEHAS YacTh MPUpPAICHUs GYHKINU IPH U3MEHEHUH JIorapudma
OJIHOTO apryMEHTa;
B) rnaBHast nuHelHas 4acTh MpupameHus GyHKIUH TPU N3MEHEHUH BCEX apryMEHTOB;
C) npupaiienue GyHKIIUU PU U3MEHEHUH BCEX apTyMEHTOB;
D) rnaBnas nuHeitHas yacTh NpupanieHns GyHKIUU TPU H3MEHEHUH JiorapudmMa 0THOTO U3 apTyMEHTOB.
15.Touku, B KOTOPBIX BCE YaCTHBIE MPOU3BOAHbBIC paBHbI (), HA3BIBAIOTCS:
A) crarmmonapusiMu;  B) makcumymom; C) munumymowm; D) meperu0a.

16. ®ynkuus F(X) Ha3piBaeTcst IepBOOOpa3HOI Uit HepepbIBHON QyHKINN 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. HeonpenieneHHbIM UHTETpalioM QpyHKunU y = f(X) Ha3pIBaeTcs:
A) nepBooOpasHas pyHkun y = f(x);
B) kBanpaT nepBooOpaszHoit pyHkuuu y = f(x);
C) cymma Bcex nepBooOpasHbIX pyHKuuu y = f(X);
D) coBokynHoOCTbh Becex nepBooOpa3HbIX GyHKIUH Yy = f(X);
18. MeToa HHTErpupOBaHUS 110 YACTSIM IPUMEHUM IIPU UHTETPUPOBAHUU:
A) cyMMBbI UM pa3HOCTH HECKOJBKUX QYHKIMM; B)nuHeitHol komOMHaIMU (QyHKIUI;
C) mpomsBenenus QpyHKITUH; D)nro60oit komOuHaIMuM TI0OBIX QYHKITUH.
19. ®opmyna UHTErPUPOBAHHUS 10 YACTSIM UMEET BU/L

A) Iudv:uv+jvdu; B) Iudv:uv—jvdu ,

judv:judx+jvdx; D)Iudv:judx—jvdx

20. Kakoe u3 CICAYIOMUX CBOICTB OIMPECACIICHHOI'O MHTCrpajia ABJIACTCA HCBCPHBIM:

A) T(f (X) +g(x))dx = T f (x)dx+ig(x)dx; B) i Af (x)dx = Aj‘ f (x)dx;

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

3 cemecTp.
21. YtoOsl peminth AuddepeHnnaibHoe ypaBHEHUE Y'X + X+ y =0 , cleayeT
1) BBIMOTHATH MOACTAaHOBKY y(X)=x*U(X);
2) pa3aenuTh NepeMeHHbIE;




3) uckatsp pemenue B Buae y(x)=U(x)*V(x).
22. Pemmth quddepeHnmanbHoe ypaBHEHHE Y COSX + Y = XSin X , CIeayeT
1) BBITIOJTHATH TIOJICTAHOBKY V(X )=x*U(X)
2) pa3aenuTh NepeMEHHbBIE
3) uckath pemenue B Bujae y(X)=U(x)*V(x).
23. ludpdepenimanbHbpIM YpaBHEHHEM MIEPBOTO MOPSIIKA SIBISICTCS ypaBHEHUE:
D xy' +sinx-y=0; 2) x+sinx-y=0;
3) y"+y'sinx+y=1 4) y"+y —-2=cosx;
24. lnddepeHIranbHbIM YpaBHEHHEM C pa3IeITIONUMHECS IEPEMEHHBIMH SIBIISICTCSI yPaBHCHUE BUJIA!
1) y-cosx=0; 2)y’=x2y;

2y
3y . 4) y'+=L=x;
)y NCvR )y X

25. Pemenue omgHopomHoro nud@epeHIHaIbHOTO yYpaBHEHUS MEPBOTO TMOPSIKAa MOXKET OBITh HAWICHO B
BUJIE:

1) y = u-v, rae U = Uu(X) u V = V(X) — HEKOTOpbIC HEU3BECTHBIE (DYHKIIHM;

2) Yy = U-X, Tae u=u(X) — HeKoTopasi Hem3BecTHast (QyHKITHS,

3)y=u+v,rae u=u(X)u V= V(X) — HEKOTOPbIC HEM3BECTHBIC (HYHKIINH;

4)y =u+ X, rae U = U(X) — HekoTopasi Heu3BecTHast (DYHKITHSL.
26. JIMHEHHBIM HEOMHOPOAHBIM UG GEpEHIHATLHBIM YPAaBHEHHUEM TIEPBOTO MOPSIKA SIBISIETCS YpaBHEHUE
BHUjIA:

1)y =t(x)g(y);

2)y' +p(x¥)y=q(x)y",

3) y' =1(x; y), rne dynkums f(X; y) — ogHOpOIHAS;

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

< n
27. NaH psin 210— . Ucnionp3yst He0OX0AMMOE YCIIOBUE CXOAMMOCTH Psiia, CACIIATe BHIBOJ

+1

1)psa pacxoaurcst
2)psi CXOAUTCS
3)Henb3s ONpeAeNTuTh CXOAUTCS WIH PACXOAUTCS Pt
4)npyroii oTBET
28. Pan i(ljn HCCIIEIOBAJIM HA CXOAMMOCTH 1o npu3Haky Komm, Berancnunu npenen k = limy/a, = % :
2\3

n
n—owo

Torga MOXXHO cienaTh BBIBOA, YTO ...
1) JlauHbIii pag cxogutcs
2) JlaHHBIN psii pacXoauTCs
3) JlaHHBIN psiT MOXKET KaK CXOAUTHCS, TAK U PACXOAUTHCSL.
4) JlaHHBIN psiJ HE CYLIECTBYET

29. Haiinure cymmy psna Z [%j
n=1

1)1 2)-1 3)0,5 4)-0,5
30. Pag 1+2+3+4+5+6+... sasusgercs...
1) creneHHBIM
2) (GyHKIMOHATBHBIM
3) 3HaKOYepeAYIOUTUMCS
4) 3HAKOMOJIOKHUTEIHHBIM
4 cemecTp
31. Ecnu umeercst N HecoBMecTHBIX coObITU Hi, 00pa3yromux NogHyto TPyIIly, U U3BECTHBI BEPOSITHOCTH
P(Hi), a coObITHE A MOXET HaCTYIUTH Mocie peanu3anuu ogaHoro u3 Hi u u3BectHsl BepostHocTH P(A/Hi),
T0 P(A) BeIUHCHSsIeTCs 110 hopmyie
A) NOJIHOM BEPOSATHOCTH
B) bepnymnu
C) Myaspa- Jlantaca
D) baiieca




32. BeposATHOCTB MOSBJICHUs COOBITHS A B UCTIBITAHWU paBHA p. YeMy paBHA IUCIIEPCHUS YMCTIa TTOSBICHUS
COOBITHS A B OJTHOM HCTIBITAHUH?

A)1-p

B) p(1-p)

C)p

D) 1/p

33. o kaxoii hopMysie BBIYUCIAETCS BEPOSITHOCTh COBMECTHOTO IMOSIBICHUS ABYX HE3aBHUCHUMBIX COOBITUI
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, OyHKUMEW pacnpenencHus CciaydyadHOHW BenuuuHbl X HaszbpiBaeTcs GyHkmus F(x), 3amaromas
BEPOATHOCTb TOT'O, UTO CIy4yaiiHas BeJIMYMHA X IPUMET 3HAUCHUE:!

A). 6ombImiee x

B). menb1iee nnm paBHOE X

C). paBHOE X

D). menbiee x

35. BeposATHOCTH TOTO, YTO JJOM MOET CropeTh B TeueHuu rona, pasHa 0,01. 3acrpaxoBano 600 goMoB.
Kakoit ¢popmyroii cienyer BOCIOIb30BaThCS, YTOOBI HAMTH BEPOSITHOCTH TOT'O, YTO CTOPUT POBHO 6 TOMOB?
A) dopmynoit bepuynnu

B) unrerpanbHoit popmynoit Myaspa- Jlannaca

C) dopmymnoii ITyaccona

D) nokanbnoit popmynoit Jlamnaca

m n!
36. KomOuHammu, 9nciio KOTOPBIX onpeaensercs no ¢popmyie C, = — ., Ha3bIBAIOTCA:

~mi(n—m)!
A) codeTaHHSIMU;
B) pasmenienusimu;
C) nmepecTtaHOBKaMH;
D) pa3menieHusiMu ¢ NOBTOPEHUEM
37. InotHOCTBIO BeposiTHOCTH f(X) HempephIBHOM city4yaiiHO# BennunHbI X Ha3bIBACTCS:
A) pon3BoHas QYHKIMU paclpeAesieHus ClIydaiilHON BEeIUYUHBI X;
B) nepBooOpa3Has pyHKIMN pacnpeaeaeHns CIydyaiiHoN BETUYUHBI X;
C) npousBoHas cITy4aifHOM BETUIHHEI X;
D) nepBoobpa3Has ciay4aifHO BeTUUUHBI X.
38. K BEIOOpOYHBIM XapaKTEPUCTUKAM PACCESHUSI CITYIaliHOW BETMYUHBI OTHOCUTCSI:
A) BeIOOpOUYHAs MOJIA;
B) Be1OOpouHas MenuaHa;
C) BbIOOpOUHas aucnepcus;
D) BeiOopouHas cpenHss.
39. YucnoBoe 3HaU€HUE CepeIUHBI TOBEPUTEIILHOTO HHTEPBAJIa XapaKTepHU3yeT:
A) TOYCUYHYIO OIICHKY MapaMeTpa pacrpee/iCHHs;
B) unTepBasibHYIO OIIEHKY MapaMeTpa paclpeieleHus;
C) Hane:)KHOCTH OLIEHKH ITapaMeTpa pacipeaeieHus;
D) TO4YHOCTb OLLEHKM NapameTpa pacnpeseneHuns.
40. TIpennomnoxkeHue o0 BUJE WM NTapaMeTpax HEM3BECTHOTO 3aKOHA paclpeiesieHNs Ha3bIBaeTCs:
A) HyJeBOI THIIOTE30M;
B) anbTepHaTHBHON THIOTE301;
C) omuOKoii mepBoro poja;
D) omubxoii BToporo poja.

2.2 TunoBble 3aJaHUSA VISl OLIEHKH HABBIKOBOI0 00pa30BaTe/IbHOIO0 pe3yJibTaTra

Kon n HanmeHoBaHmMe OO6pazoBarenbHBIN pe3yabTaT
MHAWKATOpa JOCTUKCHUA
KOMIICTCHIIN




OIIK-1.1 ITpumeHseT METOIbL OOyy4aromuiicst ymeer:

BBICIIEH MaTEMaTHKHU JUIs UCIIOIb30BaTh OCHOBHbIE 3aKOHBl E€CTECTBEHHOHAYUYHBIX IUCLHUILIMH B IIPO(ECCHOHAIBHOM
pelieHus 3a1a4 JeATENbHOCTH;

Hpo(eCcCHOHANBHOU AEATENPHOCTH | MPUMEHSTh MATEMaTHYECKUE METOIbI ULl PELICHHUS TPAKTHIECKUX 3a/1a4.

1 cemectp

41. Ilycts TpebyeTrcsi CHPOEKTUPOBATH CUCTEMY AOPOT, KOTOPbIE OYAYT COEAUHSITH FOPO/I, )KEIEZHYIO
JOPOTY M 03€p0. YUaCTOK XKEJIe3HOM JJOPOTH UMEET BUJ MPSIMOH, a 03epo umeet ¢opmy kpyra. Ha Gepery
o3epa Oyzer 6a3a OT/bIXa, a Ha XKeJIe3HOM J0pore MpeAnoiaracTcs pa3MecTUTh CTaHLu0. Beibop mecrta ans
0a3bl OT/IbIXa (TP YCIIOBHH, YTO OHA Oy/ET Ha Oepery o3epa) U MecTa JUisl )KeJIe3HOJOPOKHON CTaHIHH
MO3KET OBbITh ClIeJIaH MPOU3BOJIbHO. TpedyeTcs CIpOoeKTUPOBATh TAKYIO0 CUCTEMY JOPOT, YTOOBI 3aTPaThl HA
CTPOUTEILCTBO OB OBl MUHIUMAIbHBIMH.

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

43 .PacupeenuTh M0 KpUTEPUIO MUHUMYMa CYMMAapHbIX pacxXxoA0B TPaH3UTHBIA rpy30noTok 80 MIIH. T. B
IpPy30BOM HAaNpaBIIEHUU MEXIY TpeMs MNapalieIbHbIMU JKEJE3HOJAOPOKHBIMU JIMHUSAMHU, COCAUHSIOMIUMU
y31bl A 1 5. 3aBucAlME OT IBUKEHUS PacXo/ibl Ha KaX/10M U3 JIMHUI, HETMHENHO 3aBUCAT OT IPy30I10TOKA
¥ BEIPAXKAIOTCS GOPMYION: Dsus=al +0I?,

rae I' - TogoBo# Tpy30MOTOK TPY30BOTO HAMPABICHUS (B MITH.T.); Dsue - TOAOBBIE PACXObI (B THIC.pYO.); a
b - ko3pduIHeHThI, 3aBHCAIIAE OT TEXHUKO-IKCIUTyaTAIIMOHHBIX XapaKTEPUCTUK JIMHUN. 3HAYCHHSI
k03 durmenton: s muann Agbh a= 500, b=6; ns muaun Aeb =400, b=10; nnst nuanu 4ob a=600, b=5.
2 cemecTp

44. CxopocTh IBIKeHHs Touku V=6t2-10t m/c. HaiiTu myTh, TIpOiiieHHbII TOUKOI 32 6-10 CEKyHITY.

45.]1Ba moe3a Havalu JBUTATbCSd OJHOBPEMEHHO W3 OJHOM TOYKH B OJIHOM HAMPAaBICHHUH MO MPSIMOU.
IlepBoe Tenmo IBIKETCA CO CKOPOCThIO V=5t2+8t m/c, BTOpoe — €O CKOpPOCThIOV=6t+9 m/c. Ha kaxom
paccTosHUU APYT OT APyra OHH OKaxyTcs yepes 5 ¢?

46.CKOpOCTh TIPAMOTMHEHHOTO JIBMKEHHS T0e3/1a BhIpakaeTca dopmystoit V=9t? -2t-8 (m/c). Haiitu myTs,
MIPOMICHHBIN TEJIOM 3a 3 CEeKyH/]I OT Havaja JBH>KEHUSI.

3 cemectp

47 Iloe3n IBUXKETCS MPAMOIUHENHO cOo cKopocThio V(t)=4t. HaiinuTe 3akoH ABMKEHMS Tea, eciu mpu t=1
TE€JI0 HaXOJWJIOCh B HaYaJle KOOpMHAT.

48. OmpenieuTh Maccy CocTaBa IMoe3/a, COCTOSAIIETO U3 YETHIPEXOCHBIX BaroHOB Maccoil 80 T KaK/bIi,
KOTOPBIX TerioBo3 2TD116 MoxkeT mpOBECTH MO YYACTKY C PACYETHBIM IMOIBEMOM, YKIIOH KOTOPOTO 1p =
8%o, pacrosoxkeHHOMY B KpuBo# paguycoMm Rkp = 1500 m. [1yTs 3BeHBEBOI.

49. Onpenenuth Maccy COCTaBa /Uil HCXOIHBIX JaHHBIX IpUMepa 1 mpH yclIOBUH, UTO COCTAB MOe3/1a
BKIIF04YaeT 50% 1o Macce YeThIPEXOCHBIX BArOHOB HA POJIMKOBBIX MOALIMITHUKAX Maccoi 80T Kaxablil u
50% BOCHLMHOCHBIX BaroHOB KaxKAbIii Maccoit 140T.

4 cemecTtp

50. BeposiTHOCTB TOTO, YTO TPU MOE3/4a ONPEACICHHBIX HAlIPaBIeHUI NpUOYAyT HA CTAHLIHUIO CTPOTO O
pacmucanuio, cooTBeTcTBeHHO paBHbL: 0,9; 0,95 u 0,85. HaiiTi BeposTHOCTB TOTO, YTO: @) BCE MOe3/a
MpUOYIYT MO pacnucaHuto; 0) ABa moe3aa MpuOyayT MO PACIIUCAHUIO; B) XOTs ObI OJIMH TI0€3]] HE MPUOyIeT
10 PacCIHUCaHHUIO.

ol. KeneznonopoxHblii cocTaB GopMUpYeETCsl U3 J1eCATH BaroHoB. HaliTu BEpOSITHOCTH TOTO, UTO JBa
OIIPEEIICHHBIX BaroHa OKAXKYTCS PAIOM.

52. HaiimuTe 3aBUCHMOCTH OSKCIUTYaTallMOHHBIX PACXOOB JKEIE3HBIX JOPOT, MPHUXOIIMHUXCS Ha 1 KM
9KCILTyaTallMOHHOM JJIMHBI, OT CPEIHECYTOYHON POU3BOAUTEIBHOCTH JOKOMOTHBA B TPY30BOM JABH)KECHUH,
pacrojaras  CIEQyIOIIMMHM  CTaTUCTMYECKUMHU  JAHHBIMH:  NPOM3BOAUTEIBHOCTH  JIOKOMOTHBA
(kM)/aKCIuUTyaTallMOHHBIE pacxonbl (MmH. pyo/xm) = {920/33,5; 740/22,2; 880/34,5; 1030/52.4;
1400/55,3; 1370/61,8; 1170/38,0; 100/49,8; 1100/51,7; 1080/85,0; 1090/56,9; 1170/58,5; 930/42,5;
440/43,1; 1340/69,3; 1240/75,6; 1230/50,7; 1210/42,7; 1080/38,1; 780/59,0; 1580/75,1; 1620/72,0;
1350/72,6; 1370/68,9; 1090/50,3}.

OIIK-1.1 Ilpumenser Mmeronsl | OOyJarOMIUNCS BIaICET:
BBICIIICH MaTeMaTUuKu UL | METOJaMH MaTeMaTH4eCKOTO ONMUCAHUS PU3MUECKHX SIBICHUN U MPOIIECCOB,
pemeHus 3a7a4 | -anmapaToM MAaTeMaTHYeCKOro aHallh3a, TEOPUHU BEPOSITHOCTEH U MATEMAaTUYECKON CTATUCTUKH.

HpOd)eCCHOHaJ'IBHOfI JACATCIIbHOCTH




1 cemectp
53. Haiitu BekTOpHOE NPOU3BEIEHUE BEKTOPOB

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

5 . 3x7+9x +6
54. Haiitu npegen lim ——————
xo>-1 2x° =2

1
55.Haiitu ypaBHeHHe KacaTeabHOM K rpaguky QyHKIUYU Y=— 1 B Touke (0;1).
X

2 cemecTp
2x3 —x% +2
56. HaiimuTte HeonpeeIeHHbBIN HHTETpal I = J‘ fdx

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

3 cemectp

59.. VkazaTh BUJ 4aCTHOT'O PEIICHUS YPAaBHEHHS y'-2y'=6+12x-24 X’
60. Pemnth nuddepeHnnanbHoe ypaBHEHUE y' COSX + Y = XSin X .

n!
2n+1 '

o0
61. C nomompro nmpusHaka JlanamOepa onpeaeTuTh CXOAUMOCTh Psia Z
n=1
4 cemectp
62. I3 reHepanbHON COBOKYITHOCTH M3BJIeYeHa BhIOOpKa oobema N=20.

Xi 3 4 6 9
ni 2 4 7 7

HaiiTu HeCMEIEHHYIO OLICHKY MAaTEMaTU4ECKOI0 0XKHIaHU.

63. Ha cknax nocrynaer 40% aeraneii ¢ nepBoro 3aBoja u 60% aerasneit co BToporo 3aBoja. BepostTHOCTh
M3TOTOBJICHUST Opaka JUIsi MEpPBOrO M BTOpOro 3aBoga coorBercTBeHHO paBHbl 0,01 u 0, 04.Haiitu
BEPOATHOCTH TOTO, UTO Hay/Aauy MOCTYIUBIIA HA CKIIA]] IeTalb OKa)KeTCsl OpaKOBAaHHOM.

64.Bo3moxxHbIe 3HaUeHHs cinydaitHoi BenmmauHbl X TakoBbl:0,10,5. M3BectHbl BepositHocTu: P(0) =0,1; p(5)
=0, 7.Haiitu p(10).

2.3. IlepedeHp BOIPOCOB Ul HOATOTOBKU 00yYarOMIMUXCsl K TPOMEXKYTOUHOM aTTecTaluu

Icemectp (3auer)
JIuneitHast anrebpa U aHaJTUTUYECKasi TEOMETPUS

1.ITonsitue o matpune. OnpeaenuTenn BTOPOro U TPETHETO MOPSIIKOB.
2.OCHOBHBIE CBOMCTBA OIPENEIUTEINEN.
3.MuHop u anredpanyeckoe JOMOTHEHHUE.
4.TeopeMbl 0 pa3I0kKEeHUHN ONPEEIIUTEINS MO AIEMEHTaM CTPOKH WM CTOJIONA.
5.Pemenne cucrem nunernbix ypaBuenuii (CJIY) ¢ momorisio onpeaenureneii. @opmynsr Kpamepa.
6.Ciio’xeHne MaTpull, YMHOKEHHE Ha uncio. Hynesas marpuna.
7.YMHOK€HHE MaTpUllbl HA MaTpully. EqnHAYHAas MaTpuLa.
8.00parnas marpuna. Marpuunsiii meron pernenus CJIY.
9.Panr Matpuiibl 1 ero Beraucienue. Teopema Kponekepa-Kanennu.
10.IIpocteitmne cBenenus o Bekropax. Cilo)keHHE BEKTOPOB. Y MHOXEHHE BEKTOpA HA YUCIIO.
11.ba3zuc u koopauHatel BekTopa. IIpoekmus Bexktopa Ha BekTOp. PasnoxeHue BEeKTOpa B OPTOTOHAJIBHOM
6a3uce. Hampapnsiomiye KOCMHYCHI BEKTOPA.
12.CkansipHoe nIpOHU3BEICHUE BEKTOPOB U €r0 CBOMCTBA. Y CJIOBUE OPTOTOHAIBHOCTH BEKTOPOB.
13.BekTopHOE IPON3BEIEHUE BEKTOPOB U €0 CBOMCTBA. Y CJIOBHE KOJUIMHEAPHOCTH BEKTOPOB.
14.CmemanHoe Mpon3BeIEHHE BEKTOPOB U €r0 CBOKCTBA.
15.JIunelinble npocTpadcTBa. ba3uc U pa3MepHOCTh JIMHEHHOTO NIPOCTPaHCTBA.
16.AxcrnomaTHueckoe OrpeielIeHle CKaJipHOro Mpon3BeAeH . EBKINI0BbI MpocTpaHCTBa.
17.11nockocTh. YpaBHEHHS IIJIOCKOCTH B HOPMaJIbHOM BHJIE B BEKTOPHOM U KOOPIUHATHOM (hopMmax.
18.00mee ypaBHEHHME IUIOCKOCTH, IPUBEIEHHE €ro K HOPMaJbHOMY BHAY. YpPaBHEHHE IUIOCKOCTH,
IIPOXOJALIEH Yepe3 TaHHYIO TOUKY.



19.YacTHble caydan pacioJIOKEHHS TIIOCKOCTA OTHOCUTENBHO CUCTEMBI KOOPIMHAT.

20.YcnoBus napajuieIbHOCTH U NMEPIEHIUKYIIPHOCTH IIJIOCKOCTEN. YOI MEXY IIIOCKOCTAMHU. PaccrosiHue ot
TOYKH JI0 TUIOCKOCTH.

21.YpaBHEHHE IIIOCKOCTH, IPOXOIALIEH Uepe3 TPH NaHHbIE TOUKH. | UIIEPIIOCKOCTb.

22 I1psmas nuausi. BekTopHOE, KAHOHMYECKHUE U ITapaMeTPUUECKUE YPABHEHUS MTPSAMON JIMHHM.

23.YpaBHeHue NMpsIMOH, IpoXosIIel yepes n1Be Touku. Ob1ee ypaBHeHne npsiMol. B3anMuoe pacrnonoxenue
IIPSIMBIX B IIPOCTPAHCTBE.

24.B3anMHOE pacIoyIoKEHHUE MPSIMON U TIOCKOCTH.

25.YpaBHEeHHUs U CBOMCTBA KPUBBIX BTOPOT0 MOpsAKa (3JUIMIICA, TUIIEpOO0IIbl, TapadoIbl).

26.I1lonsspHas cucreMa KOOpAUHAT. Y PaBHEHUS KPUBBIX B MOJIIPHBIX KOOPIWHATAX.

BBenenue B MaTeMaTHUECKUN aHAIU3
1. Yucnosas GpyHkius ogHo nepemennoi. Kiacceel Gynkmuit. CBoricTBa rpadukoB PyHKITUH.
2.Anrebpanueckas KiaccupUKaus §yHKIHHA.
3.IlocnenoBarenbHOCTh. YHUCI0OBas TOCIIEI0BATEIBLHOCTD.
4 Ilpenen uncinoBoii GYHKIIUU OJTHOW MEPEMEHHOMN B TOUYKE ¥ OECKOHEYHO YAaJIEHHOW TOYKE.
5. beckoneuno manas BenmmunHa (BM). Orpanudennsie, 6eckoHedHo Oousbinmne (BB) u ornenumbie oT HyIs
BeJIMYKMHBI. Teopema
cBsi3u BM ¢ BenmMunHOM, UMEIOIIEeH peaeil.
6. Teopema o cBsizu BM u bb Bennunn. Teopema o CBA3M OTAECIUMOM OT HyJI U OTPAaHUYEHHOW BEJTUYUHBI.
7. Ilpocreitmue cBorictBa bBM BennuuH.
8.ITpocreiiine cBOCTBA MPEAETIOB.
9.CpaBuenue bM. DkBuBanenTHeie M.
10.CgoiicTBa sxBuBaieHTHBIX BM. ['maBnas vacts BM u bb Benuuun.
11.Teopemsl 0 npeaenbHOM NEPEX0/I€ B HEPABEHCTBE U NEPBBIN NMPU3HAK CYIIECTBOBAHUS IIpeiea.
12.I1epBblii 1 BTOPOW 3aMeyaTeNbHbIE TPEAEIbL.
13.®yukuus, HempepblBHAsE B TOUYKE M Ha OTpe3ke. OJHOCTOpOHHHME Mpenenbl. Buapl Todek paspbiBa JUist
YHCIOBOH (DYHKIIMH OTHOM MEpEeMEHHOM.
14.CpoiicTBa GyHKIIHI1, HEMIPEPHIBHBIX B TOUKE.
15.CBoiicTBa QyHKIIMI, HENPEPHIBHBIX HA OTPE3KE.

HuddepenumansHoe ncyrcaeHue
1.Iuddepenunan u npou3BoIHas YUCIOBON PYHKIIUHN OJHOM nepeMeHHol. ['eomeTpruecKuii cMbICII.
2.CBojika npaBuJI JIIsl BBIYUCIIEHUS TPOU3BOIHBIX.
3.Teopema o cBsa3u JubGEepeHIUPYEMOCTH U CYIIECTBOBAHUS MNpou3BOAHOW. Teopema o cBsA3M
I depeHIIMPYEMOCTH U HENTPEPHIBHOCTH.
4.Bbruncienue Npou3BOAHBIX U TU(PHEPEHINATIOB CI0XHBIX (GYHKLUH.
5.Bbrunicnenue npon3BOAHBIX HESABHBIX (DYHKIUH.
6.ITponsBonHbIe U U GepeHIanbl BBICIIMX TOPSIKOB s YUCIOBOM (YHKIMU OAHOM epeMeHHOM.
7.CBoticTBa pynkuii, nuddepeHupyeMbix Ha nuateppaie. Teopemsr Post, Ko u Jlarpamka.
8.Teopema Jlonurans. PackpbiTiie HeonpeneneHHOCTeN 1o NpaBuity Jlonurans.
9.®opmyna Teitnopa ajis MHOTOUJICHA.
10.®opmyna Teitnopa nis pynkiuu. Octatounslii uieH Gopmyisl Teinopa B popme Jlarpanxka u [eano.
11. Bo3pacranue u yobiBaHu€e QyHKIUY.
12.. DkcTpeMyMbl GYHKIUH.
13. BBITYKJI0CTh M BOTHYTOCTh KPUBOM.
14.. Touku nepernda KpUBOH.
15.AcuMITOTHI KPUBOH.
2 cemecTp (3K3aMeH)
@YHKIIMN HECKOJIBKHUX MTEPEMEHHBIX
I.Ilomubit muddepeHunan U YacTHbIE MPOU3BOAHBIE YHUCIOBOM (YHKIHMHU HECKOJBKUX IE€PEMEHHBIX.
I'eomeTpuyecknii CMBICI.
2.JIokanbHBIE SKCTPEMYMBI (PYHKIIMU HECKOJIBKUX ITEPEMEHHBIX.
3.Yc0oBHBIE 3KCTPEMYMBI YUCIOBON (DYHKIIMN HECKOJIBKUX MepeMEHHBIX. MeToa MHOXkuTenel Jlarpanxka.
4.I'moGanbHbIe SKCTPEMYMBI YHCIOBOH (PYHKIIUM HECKOJIBKUX ITEPEMEHHBIX.
5.IIpon3BoiHAs CKAJISIPHOTO TOJISI IO HAIpaBJIeHUIO. [ paiueHT.



6.Annpokcumanus ONbITHBIX TaHHBIX 110 METOAY HAUMEHBIINX KBAaIPaTOB.
7. I1pubnuxeHHbIe METOABI TOUCKA TOKAIBHBIX SKCTPEMYMOB.

HHTerpajbHOE UCYUCIICHUE
1.IlepBooOpa3Has u HeONpeICICHHBIN HHTETPaI.
2.0OCHOBHBIE CBOWMCTBA HEOINPECICHHOTO HHTETpaa.
3.nTerpupoBaHue MoJICTAHOBKOW U 1O YaCTAM.
4.VlaTerpupoBaHne HEKOTOPBIX (PYHKIIHMIA, COAepKALINX KBAAPATHBIN TPEXUICH.
5.Pannonaneueie npo6u. [Ipocreiinme panroHanbHble IpOOU U UX UHTETPUPOBAHHE.
6.IlonsTHE ONIPE/IENIEHHOT0 UHTETpaJla KakK IIpeiea UHTErpalbHON CyMMBI.
7.®opmyna HeroTona-JleiiOuuna.
8.OCHOBHBIE CBOMCTBA OMPEIECIECHHOTO HHTErpaa.
9.01eHKM onpeAeIeHHOTO HHTETpara.
10.Teopema o cpeiHEM 3HAYECHUHU.
11.Bbluncnenue onpeaeseHHoro MHTerpaia ¢ oMOIIbI0 MOJACTAHOBKY U IO YacTsIM.
12.BbIaucienne miomasei miockux odiacTei, 00beMa M IIIOIIAIu MOBEPXHOCTH Tela BPAIIEHUS C MTOMOIIBIO
ONPEIEIEHHOr0 UHTErpasa.
13.BpIuncienye JUIMHbBI 1yTH IUI0CKON KPUBOW € IOMOIIbIO OIIPEIEICHHOI0 HHTETpaIa.
14.Bpruncnenne o6beMa U IIIOIIAIU TOBEPXHOCTH TeJa BPAIICHHUS.
15.HecoOGcTBEHHBIE MHTETpAJIbI ¢ OECKOHEUHBIMHU ITpE/ieIaMi UHTETPUPOBAHMUSL.
16.HecoOGcTBEeHHBIE UHTETPAIIBI OT PA3PBIBHBIX (PYHKITHIA.
17.Teopembl 0 CXOAUMOCTH HECOOCTBEHHBIX UHTErPAJIOB.
18.0npeneneHHblil HHTErpai Kak QYHKIUS IPEIEIOB HHTETPUPOBAHUSL.

KommiekcHeie uncna
1. KommiekcHbIe yncia B aareopandeckoit hopme u 1eiCTBHUS HaJl HUMHU.
2.KoMIuiekCcHBIC YUCIa B TPHTOHOMETPHUYECKOH 1 MoKaszarenpHol hopmax. @opmyiiel Myaspa.
3 cemecTp (3K3aMeH)

OO0bIkHOBEHHBIE MU (D (hepeHInaNbHbIC YPaBHEHUS
1.ITonsitue o nuddepenumansaom ypasaenuu (V). 3apaua Ko ns 1Y nepBoro nopsiaka.
2.YpaBHeHueE ¢ pa3fensomuMucs nepeMeHHbiMy. JInneinoe /Y.
3.0xH0ponHOoe nuddepeHnraIbHoe ypaBHEHHE (TIEPBOro MOPsAKa).
4.YpaBHeHus B NOJIHBIX nuddepeHnuanax.
5.3anaya Ko ans quddepeHnnanbHbIX YpaBHEHH BBICIINUX MOPSIIKOB.
6.YpaBHEeHUsI, JOMMYCKAIOILME TTOHUKEHHUE MOPSIIKA.
7.JIunelinble OTHOPOHBIE YpaBHEHHUs. OnpeneneHus u CBONCTBA.
8.Pemiennie TMHEMHBIX OTHOPOAHBIX YPAaBHEHUH C OCTOSIHHBIMU KO3 PHUIIEHTAMHU.
9.CtpyKkTypa penieHus JMHEHHOTO HEOJTHOPOJAHOTO YPaBHEHHUS.
10.HaxoxneHne 4YacTHOrO  pelleHUs JIMHEHHOrO  HEOJAHOPOAHOIO  ypaBHEHUS C  IMOCTOSHHBIMH
K03 (UIMEHTaMH U C TIPABOM YaCThIO CIIEIUAIBHOTO BUA.
11.Meroa Bapranyu NpoU3BOJIBHBIX IOCTOSHHBIX.
12.Hopmanbubie cuctemsl JIY. Pemenune cucrem J[Y ¢ NOCTOSHHBIMH KO3 (UIMEHTAMH METOJIOM
UCKITIOUYECHHUSI.

Panpr
1.Psan. Cymma psna.
2.001mue cBOMCTBA CXOASIIIUXCS PSIOB.
3.CpaBHEHUE PAJIOB C MOJIOKUTEIbHBIMH YWIEHAMHU.
4 Ilpuznak cxonumoctu Jlanambepa Asisi HOJMOKUTEIbHBIX PSAIOB.
5.PapukanbHbIN npu3HaK cXoauMocTy Koy A1 monoXUTENbHBIX PSIIOB.
6.1HTerpaibHbIN TpU3HAK cXOAMMOCTH Kolm 114 MOoJI0KUTETbHBIX PSAO0B.
7.3nakouepenyromue psasl. Teopema JleliOHua.
8.3HakomnepeMeHHbIe psAibl. AOCONMIOTHAS U YCIIOBHAS CXOJUMOCTH.
9.®yHKIIMOHAIBHBIE PSJIBI U X CBOMCTBA.
10.Crenennslie psabl. Teopema Abens.
11.Psn Teiinopa.
12.Bpruncnenue 3HaueHus: GQyHKIUH IIyTEM pa3iio’KEeHUsI B CTEIIEHHOM PSII.



13.BprunciieHne NHTETpagoB MyTEM PA3JIOKEHUS B CTEIIEHHOM PS/I.
14.ITIpubmmxenHol perienue nudhepeHIualbHbIX YPaBHEHHH ¢ TTOMOIIBIO PSIOB.
15. TpuronoMeTpuyecKue pssbl.
16.Psnb1 @ypre.
4 cemectp (vauer)

Teopus BeposTHOCTEN
1.0OcHoBHBIEC MOHATHUS U omnpeneneHus. Ciydaiinble coObiTus. Kilaccuueckoe U CTaTUCTUYECKOE OIMpeIeIeHUs
BEPOSTHOCTH COOBITHSI.
2.0OCHOBHBIEC TEOPEMBI TCOPHH BeposTHOCTEH. [ToHast rpyrima coObITHIA.
3.3aBUCHMBIE U HE3aBUCUMBIE COOBITHSL. Y CIIOBHAsl BEPOATHOCTb. TeopeMa YMHOKEHUS BEPOSITHOCTEM.
4.dopmyia MoTHOM BeposATHOCTH. BepostHocTh runoTte3 (dhopmyna baiieca).
5.Cnyuaitnas BenuumnHa (CB). 3akon pacnpenenenus CB. @ynkuus pacnpeneneHus, ee CBOMCTBa.
6.DyHKIMS TIOTHOCTH, €€ CBOoMcTBa. Xapakrepuctuku CB.
7.buHoMuanbHbIN 3aKk0H pacupenenenus CB, ero cBolicTBa, XapaKTEPUCTUKH.
8.Pacnipenenenue [lyaccona, ero xapakTepuCTHKH.
9.PaBHOMEpHOE UM MOKa3aTenpHOE pacnpesesieHus HenpepboiBHON CB.
10.HopmanibHbiii  3akoH  pacnpenenenus CB. ®Oyukuus 1mwioTHocTH. HopmupoBaHHOE HOpMalibHOE
pacupenenenue. MaTerpan BepositHocTel (PpyHkmus Jlamaca).
11.BeposatHocTh nonafanus B 3a1aHHbIi nHTEpBall. [IpaBuio Tpex curm. ACUMMETpHs U dKCIIecC.
12.BeposATHOCTh HACTYIUICHUS COOBITUH TPU HE3aBUCUMBIX HCHbITaHUSAX (popmynsl beprymmm, ITyaccona,
JokanbHasg Teopema Jlaraca).
13.3akon Oonbmux uucen. Teopema YeObimieBa, yacTHbIM ciyyail Teopembl. Teopema bepnymnu. Ilonstue o
Teopeme JlamyHoBa.
14.ITonsTre 0 cayyailHBIA IPOLECC U UX XapaKTEPUCTUKAX.
15.291eMeHTBI TEOPUHU HAJIE)KHOCTH.

Maremarnueckas CTaTUCTHKA

1.'enepanbHass COBOKYHMHOCTh M BbIOOpKa. Cratucrtudeckas (yHKmus pacnpenenenus. CraTucTuueckas
IUIOTHOCTH BEPOSTHOCTH. YHCII0OBBIE XapaKTEPUCTUKHU CTATUCTUYECKHUX PACIPENEICHUM.

2.0CHOBHBIE MOHATUS O TOYEYHBIX OLIEHKAaX MapaMeTpoB pacmnpenenaeHus. OleHka MaTeMaTH4ecKoro
OKUJaHUS.

3.MeTo/1bl TOCTPOEHMSI 3aKOHOB paclpeesieHus IO ONBITHBIM JaHHBIM: METOJl MOMEHTOB.

4.IIpyHIMI MaKCUMaJIbHOTO MPaBI0NOA00US.

5./loBepuTenbHBIE  MHTEpBAJIBI W JIOBEPUTEIbHAs BEPOATHOCTb. J{OBEpUTENBbHBIM  HMHTEpBAI IS
MaTeMaTHYeCKOro 0>KUIaHUs IPU OOJIBIIOM 00beMe BBIOOPKH.

6./loBepuTeNbHBIN UHTEPBAI JUISl MATEMaTHUYECKOTO 0XKUJIaHUS IIPU MAJIoM 00beME BHIOOPKH.

7.I1loHSATHE O CTATUCTUYECKUX TMIIOTE3AX.
8.Buael runores. Kpurepuii [Tupcona X2.

9.I'unoteza 0 AucCHEepcUsX JBYX HOPMaJbHBIX ciaydaiHbIX BenuuuHax (CB) (IIpM HEM3BECTHBIX CPEIHMUX).
I'unore3a o qucnepcusix 1ByX HopMainbHbIX CB (IIpy N3BECTHBIX CPEHUX).

10.Muoromepnsie CB. @yHKIUSA ¥ INIOTHOCTH pacnpeneneHus qsymepHoil CB.

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

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

13.JInnelinas perpeccus.

14 KoppensiMOHHO-pErpeECCUOHHBIM  aHanu3. @DYHKIMOHANbHAS, CTOXACTUYECKass MW  KOPPEISILMOHHAs
3aBHCHUMOCTH.

15.0npenenenue Gopmbl MapHOH KOPPEISILMOHHON 3aBUCUMOCTH.

16.PerpeccuoHHbIl aHAIU3 MapHOM JINHEWHON 3aBUCUMOCTH.

17.KoppensunoHHbIN aHATN3 TapHON JTMHEWHOM 3aBUCUMOCTH.

18.CraTuctiueckue MeTo 1bl 00pabOTKH SKCIIEPUMEHTAIBHBIX JIaHHBIX.

3. MeToau4eckne MaTepualibl, ONpeaesionie NPoueIypy U KpUTEPUH OlleHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHIMH NP NPOBEACHHH NIPOMEKYTOYHOH aTTECTALHHU

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



- OICHKA «OTJIMYHO» BBICTABISCTCA OOYJArOMIEMYCs, €CIM KOJIMYECTBO IPABHIBHBIX OTBETOB HA
Bornpockl cocraisier 100 — 90% ot olriero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIIEHKa «XOPOII0» BBICTABISACTCA OOYyYalolmeMycs, €CIM KOJMYECTBO IPABHIBHBIX OTBETOB HAa
Bonpockl — 89 — 76% ot ob1miero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKA «YAOBJIETBOPHUTEJBHO» BBHICTABISCTCS OOYYAIOMIEMYCs, €CIM KOJIMYECTBO MPaBHIBHBIX
OTBETOB Ha T€CTOBbIE BONPOCHI —/5—60 % 0T 0011ero 00bEMa 3aJaHHbIX BOIIPOCOB,;

- OICHKA «HEYAOBJETBOPUTEJbHO» BBICTABIICTCS OOYUYArOIIEMYCsl, €CIM KOJIMYECTBO IPABHIIBHBIX
oTBeTOB — MeHee 60% ot 00111ero 00bEMa 3a1aHHBIX BOIIPOCOB.

Kpurepun ¢popMupoBaHusi OlleHOK N0 pe3yJibTaTaM BbINOJHEHHUS 3aJaHUIl

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

«X0poIo/3a4TeH0» — CTABUTCS 32 padOTYy, BHIMIOJIHEHHYIO MOJHOCTHIO, HO IIPY HAJIMYHMH B HEH He Ooree
OJHOH Herpy0oil OIMOKN U OTHOTO HeloueTa, He 0oJiee TPEeX HEJJOYETOB.

«Y10BJIETBOPHUTEIbHO/3aUTEHO» — CTABUTCS 33 PabOTy, €ClIM 00yYaloUIHiiCs MPaBUIBHO BBITIOJTHHI HE
MeHee 2/3 Bceid paboThl WK JOMYCTUI HE OoJiee OAHON TpyOoil OmMMOKH U IBYX HEJOYETOB, HE OoJyiee OHOM
rpyooii U ogHOW HerpyOoi omuOku, He 0oyiee TpeX HETrpyObIX OIMIMOOK, OJHOW HETrpyOoOi OMMUOKH M JIBYX
HE/I0YETOB.

«HeynoBJIeTBOPUTEILHO/HE 3aYTEHO» — CTAaBUTCSA 3a pabOTy, €CIM YKHCIO OMHMOOK U HEI0YETOB
MIPEBBICHIIO HOPMY JUTSI OIIEHKH «YIOBIICTBOPUTEITHHOY» HITU TPABUIBLHO BBITIOJHEHO MeHee 2/3 Bcel paboThl.

Buowt owubox:

- 2pyOvle OwuUbKU: He3HaHUe OCHOBHbIX NOHAMULU, NPABUL, HOPM, HE3HAHUEe NPUeMO8 peuleHus 3a0ad;
OWUOKU, NOKA3bLEAIOWUE HENPABUTILHOE NOHUMAHUE YCL08UsL NPEOTIONCEHHO20 3A0AHUSL.

- HeepyOvle OWUOKU: HEMOYHOCIU (HOPMYIUPOBOK, ONpeOeleHUll, HEePAYUOHALbHBIN 8blOOP X00d
peuenus..

- Heoouemvl. HEPAYUOHATbHbIe NpUeMbl BbINOIHEHUS 3d0aHUs; OMOeNbHble NOSPEeULHOCU 8
dopmynuposxe 86180008, HebOpedCHOe 8bINOIHEHUE 3A0AHUS.

Kpurepuu popMupoBanus 0eHOK M0 3a4€Ty

«3auTeHo»» - OOydYaroIIMHCS TONY4WI OLEHKY «3auT€HO» [0 BCEM JIabopaTopHbBIM paboTawm,
o0y4aroIuics AEeMOHCTPUPYET 3HAHUE OCHOBHBIX Pa3JIeJIOB MPOrpaMMbl M3y4aeMOro Kypca: ero 0a3oBbIX
NOHATUN M (QYyHAAMEHTAIBHBIX MpoOieM; MpuoOpen HEeOoOXOAWMBIE YMEHHS W HaBBIKM, OCBOWJI BOIPOCHI
MPAKTUYECKOTO TNPUMEHEHHs] MOJYYEHHBIX 3HAHUM, HE JOMYyCTHJI (aKTUYECKHMX OHIMOOK IpH OTBETE,
JOCTATOYHO IIOCJIENOBATEIBHO M JIOTUYHO M3JaraeT TEOPETHYECKUM MaTepuas, JOIyCKas JIHUIIb
HE3HAYUTENIbHBIE HapYUIEHUS M10CIIE10BAaTEIbHOCTH U3JI0KEHNS U HEKOTOPbIE HETOYHOCTH.

«He 3auTeHo»» - 3auTeHbl HE Bce JlabOpaTopHble pabOThI, BHICTABISIETCS B TOM Cllydae, KOrjaa
oOydJaronuics JeMOHCTPUPYET (PparMEeHTapHbIE 3HAHUS OCHOBHBIX Pa3JielOB MPOrpaMMbl U3y4aeMoro Kypca:
ero 0a3oBbIX MOHATHH M (YHIAMEHTAIBHBIX MPOOIeM. Y 3K3aMEHYyeMOro cjiabo BhIpa)Ke€Ha CIIOCOOHOCTh K
CaMOCTOATCIIBHOMY QAHAJUTUYCCKOMY MBIIUICHUIO, HMCIOTCA 3aTPyYAHCHHA B H3JIOKCHUM MaATCpHaja,
OTCYTCTBYIOT HCO6XOI[I/IMI)IG YMCHUA 1 HABBIKH, JOITYIICHBI r*py6me OIIMOKY U HE3HAHUE TEPMHUHOJIOITUH, OTKA3
OTBEUYaTh Ha JOIMOJIHUTENbHBIE BOMPOCHI, 3HAHHWE KOTOPHIX HEOOXOIWMO MMl TMOJIYYEHHUS MOJOKHUTEIbHOM
OLICHKH

Kpurtepun ¢ppopmMupoBaHusi OLEHOK 110 IK3aMeHY

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

o0ydJaroIuiicsi AeMOHCTPUPYET 3HAHUE BCEX pa3/eioB M3y4aeMOW IUCIMIUIMHBL: COJepkKaHue 0a30BbIX
MOHATUM U (QyHIAMEHTaJbHBIX MpPOOJIEM; YMEHHE M3J1araThb MPOrpaMMHBIA MaTepHual ¢ JAEMOHCTpaluen
KOHKPETHBIX MpuMepoB. CBOOOIHOE BiIaJCHHE MaTEpPHAJIOM JIOJDKHO XapaKTepHU30BATHCS JIOTHYECKOM
SICHOCTBIO Y YETKMM BHJIEHHEM IyTE€l NMPUMEHEHHUS IOJYYEHHBIX 3HAHUM B NMPAKTUYECKOU JEATEIBHOCTH,
YMEHHEM CBsI3aTh MaTepuall ¢ APYTUMHU OTPaciIsIMU 3HAHUSA,

- OLIEHKA «XOPOILI0» - 00yJaroluiics JeMOHCTPUPYET 3HAHUS BCEX pa3leiioB M3y4aeMO# IMCLUIUIMHBL:
coJiepkaHue 0a30BbIX MOHATUH M (QYyHIAMEHTAIBHBIX HpoOJieM; MpHOOpen HEeoOXOAMMblE YMEHHUS U
HaBBIKHM, OCBOMJI BOIIPOCHI MIPAKTUYECKOIO MPUMEHEHUS MOITY4YEeHHBIX 3HAHUH, HE JOMYCTHI (aKTHUECKUX
OmMOOK IMpH OTBETE, JOCTATOYHO IOCIEN0BATEIbHO M JIOTMYHO H3JIaraeT TEOPETUYECKHH Marepual,
JIOIIYCKasl JIMILb HE3HAYNTENIbHBIE HAPYILIEHUS MTOCIEA0BATEIbHOCTH U3JI0KEHUS U HEKOTOPBIE HETOUHOCTH.
TakuMm o0pa3oM JJaHHAs OLIEHKA BBICTABIISAETCS 32 MPABUIIbHBIN, HO HEIOCTATOYHO MOJHBIA OTBET.



- OIleHKAa «YyJIOBJETBOPUTEJIbHO» - OOydYalOIIMHCA IEMOHCTPUPYET 3HAHHE OCHOBHBIX pa3JelioB
IpOTrpaMMbl U3y4aeMOro Kypca: ero 0a30BbIX MOHATUN U (QyHAaMEHTaIbHBIX NpobieM. OgHaKO 3HAHHE
OCHOBHBIX MPO0JIEM Kypca He MOAKPEIIAIOTCS KOHKPETHBIMU MPAKTUYECKUMHU IPUMEpPaMHU, HE MOJTHOCTHIO
pacKpsbITa CyIIHOCTh BOIIPOCOB, OTBET HEIOCTATOYHO JIOTMYEH U HE BCET/A MOCIIEN0BATENEH, JOMYIEHBI

OIINOKHU U HETOYHOCTH.,

- OLIEHKAa «HEeY/JAO0BJIETBOPUTEJbHO»- BHICTABIISIETCS B TOM CIIydae, KOrja 00yJaromuiicss JeMOHCTPUPYET
(dbparMeHTapHble 3HAHUS OCHOBHBIX pa3JIeiOB MPOTrpaMMbl M3Y4aeMOro Kypca: ero 0a30BbIX MOHATUN U
byHIaMeHTaNBHBIX TpoOiIeM. Y SK3aMEeHyeMoro ciabo BBIpaKE€Ha CIOCOOHOCTh K CaMOCTOATEIbHOMY
AHAJTUTUYECKOMY  MBIIIJICHUIO, HMEIOTCS 3aTPyJHEHHs B UW3J0XKEHHHM MaTepuasia, OTCYTCTBYIOT
HE0OXO0IMMBbIE YMEHHS ¥ HaBBIKH, IOMYIICHbI IPyOble OIIMOKY U He3HaHWE TEPMUHOJIOTHH, OTKa3 OTBEYATh
Ha JIOTIOJIHUTENIFHBIE BOIIPOCHI, 3HAHUE KOTOPHIX HEOOXOIUMO /IS TTOTYYEHHSI TTOJIOKUTETEHON OLIEHKU



