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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 KOMIIETECHIIMH.

Metoanyeckre MaTepraibl, ONPEACSIONNe IPOLeaypy U KPUTEPHH OLIEHUBAHHUS C(OPMHUPOBAHHOCTH
KOMIIETEHIIUH NPH NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. HosicHuTEALHAA 3AMHCKA

HCJIB HpOMe)ICYTOqHOﬁ aTTeCTAllUd — OLNCHUBAHUC NPOMCKYTOYHLIX W OKOHYATCIBHBIX PE3YyJIbTATOB

oOydeHHsI 10 IUCHHIUINHE,
00pa3zoBaTeNbHON MPOTPAMMBI.

00ecneunBaOIIUX JOCTH)KEHHE IUIAHUPYEMBIX pe3ylbTaToOB

OCBOCHUA

@opMbI MPOMEKYTOYHON aTTECTalMU: dK3aMeH (1o o4Hoil Gopme - 1, 4 cemectp), 3a4eThl (110 OYHOMA
dbopme -2, 3 cemectp). Dk3ameH (1o 3a04HO# popme - 1, 2 Kypc), 3aueThl (1o 3a04HO# hopme -1, 2 Kypc).

[Tepeuens KoMIETCHIINIA, (POPMUPYEMBIX B TIPOIECCE OCBOCHHUSI TUCITUTUTMHBI

KOII 1 HAUMCHOBAHHUEC KOMIICTCHIITNH

Kox nannkaTopa mocTKeHUS
KOMIIETEHIIHH

OIIK-1 CnocobeH periaTh HHXEHEPHbIE 3a/1a4U B IPO(HECCUOHATIBHON NESITEILHOCTH C
HCIIONIF30BAHIEM METOIOB €CTECTBEHHBIX HAYK, MATEMaTHIECKOTO aHAIM3a M MOJICITUPOBAHUS

OIIK-1.1 ITpumeHsieT MeTO bl
BBICIIIEH MAaTEMATHKH JIJIST
peleHus 3a1a4
npogecCuOHANBEHON
IEATENLHOCTH

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

poeCCHOHANBLHON ACATEIBHOCTH

aHAINTHYECKOW TEOMETpUM W  JIMHEWHOW  anreOphl,

Koz u HaumeHOBaHME HHINKATOPA Pe3ynbTaThl 00y4eHUs M0 TUCIUITIMHE O11eHOYHEIE
JOCTHIKEHHST KOMIIETEHIIUU MaTepuabl
(cemectp )
OIIK-1.1 TIpumenser MeToasl Beicmel | OOydaroIIUiCs 3HACT:
MaTeMaTHKH IS penreHus 3a1a4 | -OCHOBHBIC MOHATHS M METOIbI MATEMaTHYCCKOIO aHaau3a, | 3amaHus

1 cemectp (Nel--

U PepeHIInaNIBEHOTO M HHTETPAIBHOTO UCUHCIICHHUSI. Nel0)
-OCHOBBI  TCOPHHM  BEPOSTHOCTCH,  MAaTeMaTH4eckoil | 2cemectp  (Nell--
CTATHCTHKH. Ne20)
3 cemectp (Ne21--
Ne30)
4cemectp  (Ne31--
Ne40)
OO0yyaroniuiicst ymeeT: 3ananus
-HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI GCTECTBEHHOHAay4HBIX | 1 cemectp (Nedl--
JUCHUIUIMH B PO(PECCHOHAIBLHOM AEATEILHOCTH; Ng43)
-IPUMEHATh MAaTEMAaTHYCCKUE METOJbl i1 PCIICHUS ZCeMeCTp (N944--
MPaKTUYECKHUX 3a7a4. Ned6)
3 cemectp (No47--
Ne49)
4cemectp  (Ne50--
Ne52)
OOyuarontuiicst BiajeeT: 3amanus
-METOlaMH ~ MaTeMaTH4eckoro onucanmst ¢usudeckux | 1 cemectp (Ne53--
SIBJICHUI M MIPOLIECCOB, Ne55)
-armapaTom MaTeMaTH4eCKOTO aHamm3a, TEOPUH | 2cemecTp (Ne56--
BEPOATHOCTEH U MAaTEMaTHUECKOH CTaTHCTHKY. No58)
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! KOHTPOILHBIE 321AHUS WM HHbIE MATEPHAJIBI /151 OLEHKH 3HAHMIA, yMeHMIi,
HABBIKOB M (WJIN) ONBITA 1eATEJILHOCTH, XaPAKTEePU3YIOIIHUX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIIM A
2.1 TunoBblie BONPOCHI (TeCTOBBIE 3aaHUs1) 1JIsl OLIEHKH 3HAHHEBOT0 00Pa30BaTEJILHOIO
pe3yJibTara

Koa u HaumeHOBaHME HHIANKATOPA OO0pa3oBaTeNbHBIN Pe3yIbTaT
JIOCTHYKEHUS] KOMIIETSHIIUU

OIIK-1.1  Ilpumenser  Metonsl | OOyJarOLIUIiCS 3HACT:
BBICIIE MaT€MAaTHKU JJI PEIIECHUS | -OCHOBHBIC IIOHSATUS M METOABI MAaTeMaTHYECKOTO aHAIM3a, AHAIUTHYECKOH TCOMETPHU H

3a1a4 npodeccHOHaNbHON | UHENHHOMN anreOpbl, UG HEPEHIUATEHOTO H HHTETPAIBHOTO HCUHUCIEHUSL.
JIeSITEIbHOCTH -OCHOBBI TEOPUH BEPOSTHOCTEH, MATEMATHIECKOI CTATHCTHKH.
1 cemectp

1. EnuHudHON MaTpHIEH Ha3bIBACTCS:

A) nuaroHagbHas MaTPHUIIA, C CAMHUIIAMA HA TJIABHOW JMArOHAIHN;
B) kBaapaTHas MaTpuIla ¢ ¢IMHUIIAMH Ha TJTABHOM JTHArOHAJIH;

C) kBagparHas MaTpHIIA, JIEMEHTAMHU KOTOPOH SIBJISIOTCS €TUHHIIBI?

2.YTO0 MOXHO CKa3aThb O CHCTEME JHMHEWHBIX YpaBHEHHH C MaTpuIeH (A)H pacUIMpPEHHOW MaTpULEH,
ecru rang(A) < rang(AB):

A) cucrema UMeeT eJIMHCTBEHHOE PEIICHHUE;
B) cymiecTBOBaHUE TaKOH CHCTEMBI HEBO3MOXKHO;
C) cucrema He UMeET PEIICHHIA.

3.IlepeMHOXAaTh MOYKHO MaTPHUILIbL:

A) mroboro pasmepa;
B) TobKO KBapaTHBIC MATPHIIBL;
C) TONIBKO eTMHUYHBIE MATPHIIbI;
D) MaTpuIsl Takue, 4TO JIEBBI COMHOXXHTEIIb UMEET CTOJBKO CTOJOIOB, CKOJIBKO CTPOK y IPABOTO
COMHOYKUTEJIS.
4.0npenenuTens BIYUCIACTCS:

A) 1151 110001 MaTPUIIB;

B) TonbK0 TSt € IMHUYHON MaTPHIIBI,

C) TONIBKO U151 THArOHaIBLHON MaTPHIIGI,
D) ToabK0 TS KBaApaTHONW MaTPHIIBIL.

5. Merox Kpamepa npuMeHHM JUIsl PELIEHHs] CUCTEMBI JIMHENHBIX YPaBHEHUH, €CIIN:

! TpuBoasTcs TUMOBBIE BONPOCH W 3amaHus. OUEHOUYHBIE CPEACTBA, NPEAHA3HAYEHHBIE IJI IPOBEJEHMS AaTTECTALMOHHOIO
MEPONPUATHS, XpaHITCA HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEAYp KOJINYEeCTBE BapHaHTOB. OICHOYHBIC
CpEICTBa MOJUIeKAT aKTyalIW3alldd C YY4eTOM pa3BHTHS HAayKH, OOpa3oBaHUS, KYJIbTYpPbI, SKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTD 32 HEPACIIPOCTPAHEHHE COEPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBaTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



A) MaTtpuIiia CHCTEMBI JIt00as;
B) marpwuiia cuCTeMbI COCTOUT TOJBKO U3 CIMHHUII,
C) MatpuIia CUCTEMBI JII00ast KBaipaTHasi;
D) marpwuiia cucTeMbl KBapaTHasi U HEBBIPOXKICHHASL.
6. Eciu dynxius f(X) nenpepriua 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) byHKIHS HE ONIpeieNieHa;
B) npousBonHas pyHKIIMU HE CYIIECTBYET;
C) Henb3s MpoBeCTH KacaTelbHYIO K TpaduKy QyHKINH;
D) npousBoanas ¢pyHkimuu oOpamaercs B HOJb.

7. HaifT HHTEpBaIbl MOHOTOHHOCTH (GYHKIINH y = X2-2X

A) Ha (_ ;1 ] -yObIBaeT Ha (] 3 OO)- BO3pacraer
B) na (_ OO"O] -yObIBaeT Ha [0" OO)- BO3pacraer
C)Ha (_ ;1 ] - BO3pacTaer Ha (1 ; OO)- yOBIBACT

D) Ha (_ OO"O] - BO3pacTaeT Ha (0" OO)- yObIBaeT

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

BapI/IaHTBI OTBCTOB!:

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

9. IIpon3BoHOM BTOPOro MOPSAAKA HA3bIBACTCA:

A) KBaJpaT NpOU3BOIHONI NEPBOTO MOPSIIKA;

B) mpou3BoHas 0T MPOM3BOJHON MEPBOTO MOPSAIKA;

C) xKopeHb KBaJIpaTHBIN OT TPOU3BOTHOMN TIEPBOTO MOPSIKA,
D) nepBooOpa3zHasi mponu3BOJHON NEPBOIO MOPSIKA.

10.Haiitu qudpdepenrman dynxiuu y = arctg(e?)




2x
2e’* 2eX 2e

dy=——dx dy=—dx dy = ——=dx
A) I+e? B) 1+e?* Q) VI+e?
2x 2x
dy = ¢ y dx dy = 264 dx
D) 1+e™ E) 1+e™”
2 ceMecTp

11.Haiitu o6nacts onpenenerus pyakuun (X, y) =,/3y+2

A) BCsl KOOpIUHATHAS TUIOCKOCTh, KPOME TOYEK, IPUHAICKALIUX MPSIMOi Y=-2/3
B) monymiockoctry > -2/3;

C) monyrutockoctry < -2/3;

D) monyrutockoctby>2/3.

12. YacTHOM pou3BOIHON (PYHKIIMU HECKOJIBKHUX TIEPEMEHHBIX HAa3bIBACTCS:

A) npou3BOHAS OT YaCTHOTO apryMeHTa QyHKIINH;

B) npou3BoiHas OT MPOU3BEICHHS apTyMEHTOB (DYHKIIUU;

C) npou3sBoHast OT YaCTHOTO apTyMEHTOB (DYHKIUU;

D) npousBoaHas oT GyHKIUH [IPU YCIOBUHU, YTO BCE aPIYMEHThI KPOME OJHOI'0 OCTAIOTCS TOCTOSIHHBIMH.

13.Ecmu U = ln(3x —y? +223), to 3nauerue U'; B Touke M(1;0;1) pasHo...
A)5 B) 3 C) 1/5 D) 6/5
14. TlonueiM auddepennranoM GyHKIUN HECKOJIBKUX EPEMEHHBIX Ha3bIBACTCS:
A) rnaBHas JMHENHas 4acTh NpHpalieHus pyHKUUY IPU U3MEHEHUH Jlorapudma
OJIHOTO apryMEHTa;
B) rnaBHas nuHelHas 4acTh NpHUpalieHus QyHKIUHN IPU W3MEHEHUH BCEX apryMEHTOB;
C) npupamienre GyHKITUH P K3MEHEHUH BCEX apTyMEHTOB;
D) rnaBHas nuHelHas 4acTh MpUpalieHust QyHKIUU IPU U3MEHEHUH Joraprudma 0IHOTO U3 apryMEHTOB.
15.Touku, B KOTOPBIX BCE YAaCTHBIE MPOU3BOIHBIE paBHEI (), HA3BIBAFOTCS:

A) cratmonapueivi; B) makcumymowm; C) munumymonm; D) meperu0a.

16. ®ynknusa F(x) Ha3zpiBaeTcst mepBOOOpa3HOM ISl HEMpephIBHOUW QyHKIMN y = f(X), eciu:
A) FxX)=f(x)+C; B)F'(x)=f(x); C)F(x)= f'(x); D)F'(x) = f'(x).

17. HeonpenenenubiM uHTETpaioM GpyHkiuu y = f(X) Ha3pIBaeTCS:




A) nepBooOpa3zHas QpyHkiuu y = f(x);
B) kBagpat nepBoobpazHoii pyHkuuu y = f(x);
C) cymma Bcex nepBooOpasHbIX pyHKIuu y = f(X);
D) coBokymHOCTb Beex niepBooOpasHbix pyHkuuu y = f(X);
18. MeTo MHTETPUPOBAHUS TIO YACTSIM IIPUMEHUM IIPH UHTETPUPOBAHUU:

A) CyMMBI UJTH Pa3HOCTH HECKONBKUX QYHKIMM, B)nmuHeiHoi koMOuHaMK (yHKITUT;

C) npousBenenust GyHKITUI; D)nro60oit komOuHaIIMY JTFOOBIX (DYHKITUH.
19. ®opmyna HHTErpUPOBAHUS 110 YACTSIM UMEET BUJL

A) Judv:uv+jvdu; B) judv:uv—_[vdu ;

_[udv = Iudx+ Ivdx ; D) _[udv: Iudx—fvdx
20. Kakoe u3 ciaeayromux CBONCTB ONPEIeTICHHOTO HHTErpaja sSBIsSETCS HEBEPHBIM:

A) i(f (x) + g(x))dx = jl f (x)dx + _T g(x)dx; B) j' Af (X)dx = Ajl f (x)dx;

C) Tf(x)dx=l; D)i f(x)dx=—i f (x)dx.

3 cemecTp.
21. YUroOs1 pemuth muddepeHraabHoe ypaBHEHHE y'X + X + Y =0 , CIIeAyeT
1) BBITIOJIHATH TOJICTAHOBKY Y(X)=x*U(X);
2) pa3aenuTh NepeMEeHHbBIE;
3) uckats peurerue B Buze y(x)=U(x)*V(x).
22. Pemmts quddepeHnnanbHoe ypaBHEHHE Yy’ COS X + Y = Xsin X , CleAyeT
1) BBITIOJTHATH TIOJICTAHOBKY Y(X)=x*U(X)
2) pa3aenuTh NepeMeHHbIe
3) uckats pemenue B Bujae y(x)=U(x)*V(x).
23. ludpdepenimanbHbpIM YpaBHEHUEM TIEPBOTO MOPSAKA SBISETCS YPaBHEHUE:
D) xy'+sinx-y=0; 2) x+sinx-y=0;
3) y'+y'sinx+y=1 4) y"+y —2=cosx;

24. ludpdepennmanbHbIM ypaBHEHHEM C pa3AesisOIUMUCS IEPEMEHHBIMHU SBIIIETCS ypaBHEHUE BUIA:

1) y-cosx=0; 2)y =xy;




2y
)y . 4) y+=2=x;
)y 1 y? )y X

25. Pemenue omgHopomHoro nud@epeHIHaIbHOTO yYpaBHEHUS MEPBOTO MOPSIKAa MOXKET OBITh HAWICHO B
BUJIC:

1) y = u-v, rae U = U(X) u V = V(X) — HEKOTOpbIC HEU3BECTHBIC (PYHKIINH;
2) Y = U-X, Tae U =u(x) — HeKOTopasi Hem3BecTHast (DyHKITHS;
3)y=u+v, e u=Uu(x)uV =V(X) — HEKOTOpbIC HCHU3BECTHbIC (HYHKIIHH;
4)y =u+ X, rae U = u(X) — HekoTopasi Heu3BecTHast (QYHKITHSL.

26. JIuHeHBIM HEOTHOPOAHBIM TU(PEpEeHIINATHHBIM YpaBHEHHEM MIEPBOTO MOPSAIKA SIBISACTCS ypaBHEHHUE
BHJIA:

1) y'=f(x) g (y);
2)y' +p(X)y=a(x)y"
3) y' = f(x; y), rne byukuus f(X; y) — oqgHopoaHas;

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

o0
n
27. NaH psin Z . Ucnonp3yst HE00X0[MMOe yCIOBHE CXOIUMOCTH Psijia, CAENIAiTe BHIBOJ

= 10n+1

1)psin pacxoautes

2)psia CXOAUTCS

3)Henb3s OMpeAeNUuTh CXOAUTCS UIH PACXOAUTCS PSiL
4)npyroii oTBET

28. Psan i(}j VICCIIE/IOBAJIM Ha CXOMMOCTH o mpu3HaKy Ko, Berancmumy npesien k = lim 1/a, = % :
] 3 n—o

Tornga MOXHO cAelIaTh BBIBOJ, UTO ...
1) JlauHbIii pax cxogutces
2) JlaHHBIN psiI pacXOAUTCS
3) JlaHHBINA P MOXKET KaK CXOJUTHCS, TaK U PACXOIUTHCS.
4) JlaHHBIH psJ HE CYLIECTBYET

29. Haiigure cymmy pﬂnaZ(%j
n=1
D1 2)-1 3)0,5 4)-0,5
30. Pag 1+2+3+4+5+6+... sBasercs...

1) creneHHBIM

2) (GyHKUMOHAIBHBIM

3) 3HaKOYepeaAyIOIINUMCS

4) 3HaKOIOJIOKUTEIbHBIM
4 cemecTtp

31. Ecnu umeetcst N HecoBMeCTHBIX cOoObITUN Hi, 00pa3yromux NoJHy0 TPYIIY, U U3BECTHBI BEPOATHOCTH
P(Hi), a coObITHE A MOKET HACTYIHTD MOCIIE peanu3anuu ogHoro u3 Hi u u3BectHbl BepositHoctu P(A/Hi),




T0 P(A) BeIuncCHsieTcs 1o popmyie

A) TIOJTHOM BEPOSTHOCTH

B) bepnymm

C) Myagpa- Jlannaca

D) baiieca

32. BepoATHOCTb NOSIBIEHUSI COOBITUS A B HCIIBITAHUM paBHA p. UeMy paBHA JUCIIEPCHSI YKCTIa TOSBICHUS
COOBITHS A B OJTHOM HCIIBITAHUH?

A)1-p

B) p(1-p)

C)p

D) 1/p

33. o kaxoii hopMysie BBIYUCIACTCS BEPOSTHOCTh COBMECTHOTO MOSBICHUS JBYX HE3aBUCHUMBIX COOBITHIA
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. @ynkuuel pacnpeneneHus ciaydaiHoM BenuuumHbl X HasbiBaercs (ynkumsa F(x), 3anaromas
BEPOATHOCTH TOTO, UTO clyyaiiHas BeMyuHa X MPUMET 3HAUCHUE:

A). 6ombIiee X

B). menb1iee nnu paBHOE X

C). paBHOE X

D). menbiee x

35. BeposATHOCTh TOTO, YTO JIOM MOET CropeTh B TeueHuu rona, pasHa 0,01. 3actpaxoBano 600 goMoB.
Kakoii ¢popmyroii cieayer BOCIOIb30BaThCs, YTOOBI HANTH BEPOSTHOCTH TOTO, YTO CTOPHUT POBHO 6 JOMOB?
A) dopmynoit bepuynnu

B) unrerpanbHoit popmynoit Myaspa- Jlannaca

C) dopmymnoii I[Tyaccona

D) nokanbsHo# dopmynoit Jlannaca

n!
36. KomOuHanmu, 4nucio KOTopbIX onpeaensercs no ¢popmyie C; = ) Ha3bIBAOTCH:

A) codeTaHHSIMU;
B) pasmenienusmu;
C) nepecraHoBKam¥;

D) pa3smemnieHusMu ¢ MOBTOpEHUEM
37. IlnotHOCTHIO BeposiTHOCTH f(X) HEMpephIBHOI CiTyyaifHOM BeTMYMHBI X HA3bIBACTCS:

A) ipon3BoHas QYHKIMU paclpeaeseHus CllydaifHON BEeIUYUHBI X;

B) nepBoobOpa3nast pyHkMH pacnpeesieHus CiIy4aiiHol BeIUYUHBI X;

C) npousBoHas ciryyailHON BEeTUYUHBI X;

D) nepBoobpa3zHas ciay4aifHOH BeTHUuHBI X.

38. K BEIOOpOYHBIM XapaKTEPUCTUKAM PACCESHUSI CITYIaifHONW BETMYUHBI OTHOCUTCSI:
A) BeIOOpOUYHAs MOJIA;

B) BeiOOpouHas MmenuaHa;




C) BBIOOpOUYHAs UCTICPCHS;

D) BeiOopouHas cpenHss.

39. YucnoBoe 3HaYCHUE CEPEIUHBI JTIOBEPUTEIILHOTO HHTEPBAJIA XapaKTEPHU3YeT:
A) ToueuHyI0 OIICHKY apaMeTpa pacipeieieHus;

B) unTepBalibHYIO OLIEHKY MapaMeTpa paclpeeICHUs;

C) HazeHOCTh OLICHKH IapamMeTpa pacipeieieHus;

D) TO4HOCTb OLeHKM NapameTpa pacnpeaeneHums.

40. IIpennonoxxeHne o0 BUJE WIHM apaMeTpax HEM3BECTHOTO 3aKOHA PACTIPE/ICICHUs Ha3bIBACTCS:
A) HyIIeBOI TUTIOTE3011;

B) anpTepHaTHBHON runoTe3oil;

C) ommOKoii mepBoro poaa;

D) ommbkoii BTOpOTO poja.

2.2 TunoBble 3a1aHMS /151 OLIEHKH HABBIKOBOI0 00pa30BaTeIbHOI0 pe3y/bTaTa

Kon u HaumeHnoBanue OO0pa3oBaTenbHBIN PEe3yIbTaT
HMHAMKATOpa TOCTI)KEHUS
KOMIIETCHIIMU
OIIK-1.1 IIpumeHseT MeTO bl OOyuaronuiics ymeeT:
BBICIIICH MaTEMaTUKN PIRIE: S HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI C€CTCCTBCHHOHAYYHBIX JIUCHUIUIMH B Hqu)CCCHOHaHbHOﬁ
peleHus 3a1a4y JeATEIFHOCTH;
HpoQecCHOHANbHON AEATENPHOCTH | MPUMEHSTh MATEMaTHIECKHE METOBI TSl PELICHHUS TPAKTHIECKUX 3a/1a4.

1 cemectp

41. Ilycts TpebyeTcsi CIPOEKTUPOBATH CUCTEMY JOPOT, KOTOPhIE OYAYT COSAUHSATH TOPOJI, KEIEC3HYIO
JIOPOTY U 03€p0. YUaCTOK KEJIEe3HOM JOPOTH UMEeT BUJI IPSIMOH, a 03epo umeeT popmy kpyra. Ha Gepery
o3epa OyzeT 6a3za OTIbIXa, a Ha )KENe3HOH I0pore MpeanoiaracTcsi pa3MecTUTh CTaHIuio. Beibop mecrta amns
0a3bl OT/IbIXa (TIPU YCIOBHH, YTO OHA OYyJeT Ha Oepery o3epa) U MecTa Ui KeJIe3HOJOPOKHOM CTaHIIUU
MOXET OBITh C/IJIaH MPOU3BOJILHO. TpedyeTcs CIpOeKTUPOBATh TAKYIO CUCTEMY JIOPOT, YTOOBI 3aTpaThl Ha
CTPOUTETHCTBO OBLITH OBl MUHUMAJIbHBIMHU.

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

43.PacnpenenuTh MO KpUTEPUIO MUHUMYMa CYMMAapHBIX pacxXxoA0B TPaH3UTHBIA rpy30noTok 80 MIH. T. B
IPY30BOM HAIIPaBICHUU MEXKIY TpeMs MapajuIeIbHBIMU KEIE3HOIOPOXKHBIMYA JIMHUSAMHU, COCIUHIIOIUMU
y31bl A u b. 3aBucsAnIve OT IBMKEHUS PACXObl HA KaXKI0M U3 JIMHUM, HETMHENHO 3aBUCAT OT IPY30I10TOKA
¥ BBIPAXKAIOTCA HOpMyIoit: Dsus=al +0I?,

rae I' - ro70Boil rpy30M0TOK Ipy30BOr0 HAaPaBICHUS (B MIH.T.); s - TOJOBBIE PacXobl (B THIC.pYyO.); a U
b - Ko>pduuMEHTH, 3aBHCAIIME OT TEXHUKO-IKCIUTyaTAIMOHHBIX XapaKTEePUCTUK JIMHUN. 3HAYCHUS
ko3 unmenTos: s uHuu Aeéb a= 500, b=6; nns munuu Aeb a=400, b=10; ans muaun 406 a=600, b=5.




2 cemecTp
44. CkopoCTb JBYKEHHS ToUKH V=6t-10t m/c. HaliTi 1yTh, IIpOiIeHHBIHA TOUKOI 32 6-10 CEKyHTY.

45.]JBa moe3lia HayaJld JBUTAThCS OJHOBPEMEHHO W3 OJHOW TOYKM B OJIHOM HAIPAaBICHUU MO MPSIMOIA.
IlepBoe Telno IBIXKETCS CO CKOPOCThIO V=5t+8t M/c, BTOpoe — €O CKOpPOCThIOV=6t+9 Mm/c. Ha kakom
pacCTOSIHUU JIPYT OT Jpyra OHU OKaXYTCs uepe3 5 ¢?

46.CKOpOCTh TIPAMOIIMHEHHOTO JBIDKEHHS 110€3/1a BhIpaxaeTcs GopMynoi V=9t -2t-8 (m/c). Haiitu myTs,
MPONJICHHBINA TEJIOM 3a 3 CEeKYHJ] OT HavaJia IBUKEHUS.

3 cemectp

47 Tloe3n IBUXKETCS MPAMOJIHHEHHO co ckopocThio V(t)=4t. HaitnuTe 3akoH aBKeHus Tena, eciu mpu t=1
TE€JI0 HaXOJWJIOCh B Hayajue KOOpAUHAT.

48. Onpenenutb Maccy cocTaBa Moe3/1a, COCTOSIIETO U3 YEThIPEXOCHBIX BaroHOB Maccor 80 T KaxKIbIi,
KOTOPBIH TerioBo3 2TD116 MoXeT IpoBECTH 1O yYacTKy C PACUETHBIM MTOIBEMOM, YKIOH KOTOPOTO ip =
8%o, pactiosioxkeHHOMY B KpuBOil paguycoM Rkp = 1500 m. I1yTh 3BeHbEBOI.

49. Onpenennuth Maccy COCTaBa /Uil HCXOIHBIX JAHHBIX IpUMepa 1 mpu yclloBUH, UTO COCTAB M0€3/a
BKII049aeT 50% 1o Macce Y4eThIPEeXOCHBIX BArOHOB HA POJIMKOBBIX MOJMIMITHUKAX Maccoil 80T KaxIblid U
50% BOCBMHOCHBIX BaroHOB Kax/1blii Maccoil 140T.

4 cemecTp

50. BeposiTHOCTB TOTO, YTO TPU MOE3/a OMPEACICHHBIX HAIPaBIEHUI MPUOYAYT HA CTAHLIUIO CTPOTO IO
pacrnucanuio, cooTBeTcTBeHHO paBHbl: 0,9; 0,95 u 0,85. HaiiTu BeposITHOCTh TOTO, 4TO: a) BCE Ioe3/a
npUOYAYT IO paclucaHuio; 0) 1Ba Moe3/1a NPUOYIYT IO PACUCAHUIO; B) XOTS OBl OJTUH O3] HE MPUOYACT
10 PaCIHUCAHMIO.

ol. KenesznonopoxHblii cocTaB GopMUpPYETCsl U3 JIeCATH BaroHoB. HaliTu BEpOSITHOCTH TOTO, UTO /Ba
ONPEIECTICHHBIX BArOHA OKAXKYTCS PSAOM.

52. HaiimuTe 3aBHCHMOCTH JKCIUTYaTAIIHOHHBIX PACXOJOB JKEIE3HBIX JOPOT, NMPHUXOMAIMXCS Ha 1 KM
IKCILTYaTaIMOHHOH JTUHBI, OT CPETHECYTOYHON IPOU3BOIUTEILHOCTH JJOKOMOTHBA B TPY30BOM JBHKCHHH,
pacmojarass ~ CJICIYIOIIMMH  CTaTUCTHYECKUMH  JAHHBIMH:  IPOW3BOJHUTEIBHOCTh  JIOKOMOTHBA
(KM)/3KCIUTyaTallMOHHbBIE pacxoabl (MiH. 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  TIpumenser Meronsl | OOyJaIONIMIACS BIaCCT:
BBICILIEH MaTeMaTHKHA JUIA | METOJaMH MaTeMaTHYeCKOTO ONMUCAHUS PU3MUCCKHX SIBIICHUN U MPOIIECCOB,
peIHeHI/IH 3a1a4 -annapaTOM MaATEMaTU4YCCKOro aHajmsa, TCOpI/II/I BCpOHTHOCTCﬁ nu MaTCMaTH‘{eCKOﬁ CTAaTUCTUKH.

HpO(I)eCCHOHaJ'IBHOfI JACATCIIbBHOCTH

1 cemectp:

53. Haiitu BekTOpHOE POHU3BEICHUE BEKTOPOB

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




5 _ 3x74+9x +6
54. Haittu npepen lim ————
x—-1 2x — 2

1
55.Haiitu ypaBHeHHe KacaTenbHOH K rpaduKky QyHKIUH Y= — 1 B Touke (0;1).
X

2 cemecTp
2x3 —x% +2
56. HaiimuTte HeonpeaeIeHHBIN HHTETPa | = '[de

57. Haiitu 3nauenne U B Touxe M (0;-77/2;0), ecmm U=cos (x*-y+2°).

58.Haiitu obnacte onpenencuus Gynkiun  f(X,y)=/3y+2.
3 cemectp

59.. Ykasarh BUJ 4acTHOTO pemerns ypasenus Y — 2y’ = 6+12X — 24x°

60. Pemuts nuddepenmanbHoe ypaBHEHHE Y’ COS X + Y = XSin X .

= nl
61. C momos0 pHU3HaKa Z[aHaM6epa ONIPENCIINTh CXOAUMOCTE psla ZW
n=1

4 cemectp

62. I3 reHepanbHON COBOKYITHOCTH M3BJIeYeHa BbIOOpKa oobpema N=20.

Xi 3 4 6 9

ni 2 4 7 7

Haiitn HECMCIICHHYIO OLICHKY MATEMATUYCCKOT'0 OKUAaHUA.

63. Ha ckiax mocrymaer 40% meraneii ¢ mepBoro 3aBoja u 60% gerasneit co BToporo 3aBoja. BeposTHOCTh
M3TOTOBJICHUST Opaka Ui MEepPBOro M BTOpOro 3aBoja coorBercTBeHHO paBHel 0,01 u 0, 04.Haiitu
BEPOSTHOCTH TOTO, YTO Hayady MMOCTYIUBIIAS HA CKIIA]] IETAb OKXKETCS OpaKOBaHHOM.

64.Bo3moxxHbIe 3HaUeHHs ciydaitHoi BenmmauHbl X TakoBel:0,10,5. M3BectHbl BepostHocTh: P(0) =0,1; p(5)
=0, 7.Haiitu p(10).

2.3. IlepeueHb BOMPOCOB ISl MOATOTOBKH O0YYaIONINXCs K MPOMEKYTOYHOM aTTeCTalluu
Icemectp (3auer)
JluneiiHas anreOpa u aHATUTUYECKAsi TEOMETPHS
1.Ilonstre o matpuie. OnpeneTuTeN I BTOPOTO U TPETHETO MOPSIKOB.
2.0OCHOBHBIE CBOMCTBA OINPEACIUTEINEH.
3.MuHoOp 1 anredpandeckoe JOMOTHEHHUE.
4.TeopeMbl 0 pa3I0kKEHUHN ONIPEEIUTEINS IO HIEMEHTaM CTPOKH MIIM CTOJIOIA.



5.Pemenne cucrem nuHelHbIX ypaBuenuii (CJIY) ¢ momorisio onpeaenurencii. @opmynsr Kpamepa.
6.Cio>xeHre MaTpull, yMHOKEHHE Ha uncio. Hynesas maTpuna.

7.YMHOXEHHUE MaTpUILlbl HA MaTpully. EquHu4YHas maTpuua.

8.00parnas marpuua. Marpuunsiii Meton pemenus CJIY.

9.Panr matpuiibl 1 ero Beruucienue. Teopema Kponekepa-Kanemnu.

10.ITpocteitmne cBeaenus o Bekropax. Ciio)KeHHE BEKTOPOB. Y MHOKEHUE BEKTOpPA Ha YUCIIO.

11.basuc u koopaunHatel BekTOpa. IIpoekuus BexkTOopa Ha BEKTOp. PasiiokeHHMe BEKTOpa B OPTOTOHAIBLHOM
6a3uce. Hampapnsiomye KOCHHYCHI BEKTOPA.

12.CkansipHoe nIpou3BeICHUE BEKTOPOB U €ro CBOMCTBA. Y CJIOBUE OPTOTrOHAIBHOCTH BEKTOPOB.

13.BekTopHOE IpON3BEIEHUE BEKTOPOB U €0 CBOMCTBA. Y CJIOBHE KOJUIMHEAPHOCTH BEKTOPOB.

14.CmemranHoe TPOU3BENCHUE BEKTOPOB U €r0 CBOMCTBA.

15.JIunelinble npoctpancTBa. ba3uc u pa3MepHOCTh JIMHEHHOTO IPOCTPaHCTBA.

16.AxcnomaTnuecKkoe OIpeeeHUe CKAISIPHOrO IPOU3BeIeHUs. EBKIMIOBEI TPOCTPAHCTBA.

17.11nockocTh. YpaBHEHHS IIJIOCKOCTHA B HOPMAJIbHOM BH/JIE B BEKTOPHOM U KOOPIAUHATHOM (hopMmax.

18.00mee ypaBHEHHE IUIOCKOCTH, IPHBEIEHHE €ro K HOPMAJIbHOMY BHUAY. YpaBHEHHE IUIOCKOCTH,
IIPOXOALIEH Yepe3 JaHHYIO TOUKY.

19.HacTHbIe cily4an pacronokeHHUs INIOCKOCTH OTHOCUTENIBHO CUCTEMbI KOOPINHAT.

20.YcrnoBus napajuleaIbHOCTU U NEPIEHIUKYJIIPHOCTHU IUIOCKOCTEH. Y0 MeX Iy MII0CKOCTAMU. PaccTosiHue ot
TOYKH J10 INIOCKOCTH.

21.YpaBHEHHE IJIOCKOCTH, IPOXOIALICH yepe3 TpH aHHbIE TOUKH. [ UIepriocKkocTs.

22 Ilpsimast muHus. BekTopHOE, KAHOHUYECKUE U NTApaMETPUUYECKUE YPABHEHUS NPSMOM JIMHUU.

23.YpaBHeHUE NpsAMOH, poxoAsiel yepe3 aBe Touku. OOlee ypaBHeHUe npsiMoil. B3anMHoe pacnonoxenue
IIPSIMBIX B IIPOCTPAHCTBE.

24.B3arMHOE pacIoyioKeHHUE MPSIMON U TJIOCKOCTH.

25.YpaBHEeHHUs U CBOMCTBA KPUBBIX BTOPOTO MOpPs/Ka (JIIUIICA, TUIIEPOOIIbI, Tapadoibl).

26.I1onsspHas cucreMa KOOpAUHAT. Y pPaBHEHUS KPUBBIX B MOJIIPHBIX KOOPIWHATAX.

BBenenune B MaTeMaTHUECKUN aHaIN3
1. Yucnosas pynkuus ogHoi nepemenHoii. Knacesl ¢pynkiuii. CBoiicTBa rpakoB (pyHKIIHIA.
2.Anre0Opanueckas kiaccupukanus QyHKINHN.
3.IlocnenoBarenpHOCTh. YncnoBas ocaea0BaTenbHOCTb.
4.Ilpenen uncnoBoil GyHKIIMU OJHOM MEPEMEHHON B TOUKE M OECKOHEUHO YJaJICHHOW TOYKE.
5. beckoneuno manas BenuunHa (BM). Orpanuuennsie, 6eckoneuyno Oonbmue (Bb) u oTaenuMeie oT HyIs
BEJIMYMHBI. Teopema
cBs13u bM ¢ BenmMUMHOM, UMEIOLLEN TIPEAEIL.
6. Teopema o cBsizu BM u bb Benuunn. Teopema o CBA3M OTAETUMON OT HYyJI U OTPAaHUYEHHOW BETUYHHBI.
7. Ilpocreiimue ceorictBa bM BenuuuH.
8.ITpocreiimue cBOCTBA MPEAETIOB.
9.CpaBuenue bM. DkBuBanenTHeie BM.
10.CgoiicTBa sxBuBaieHTHBIX BM. ['maBnas vacts BM u bb BenuuuH.
11.Teopemsl 0 IpeieIbHOM MIEPEXOJIE B HEPABEHCTBE U NEPBBIN NIPU3HAK CYIIECTBOBAHUS IIpeea.
12.I1epBblit 1 BTOPO 3aMeyaTeNbHbIE TPEIEIbI.
13.®yHkuMs, HenpepbplBHAasg B TOYKE M Ha oTpe3ke. OMHOCTOpOHHHME mpenenbl. Buael Touek paspbiBa JUis
YUCIIOBOM (PYHKLMHU OJTHOM MepeMEHHOH.
14.CBoiicTBa QyHKIMH, HENIPEPHIBHBIX B TOUKE.
15.CBoiicTBa QyHKIIHI, HEMPEPHIBHBIX HA OTPE3KE.

HuddepenunanbHoe ncyucieHue
1.Iuddepennnan u npou3BogHAsE YUCIOBON (QYHKIIUHN OJHOM nepeMeHHOM. ['eomeTpruecKuii cMbICII.
2.CBojika mpaBuiI JUIsl BBIYUCIIEHUS TPOU3BOIHBIX.
3.Teopema o cBsi3u JudEpeHIMPYEMOCTH U CYLIECTBOBAaHUS Npou3BoaHOW. Teopema o cCBs3M
G depeHIIMPYEMOCTH U HETIPEPHIBHOCTH.
4.Boruncienue Npou3BOAHBIX U TU(HEPEHINATIOB CI0XKHBIX (YHKIUH.
5.Boruncnenue npon3BOAHBIX HESABHBIX (DYHKIUH.
6.ITponsBonHbIe U UG GepeHIaTbl BEICIIMX TOPSIKOB sl YUCIOBOM (PYHKIUHU OAHOM epeMeHHOH.
7.CBoticTBa pynkmuii, nuddepeHmupyeMbix Ha uareppaie. Teopemsl Poss, Ko u Jlarpamka.



8.Teopema Jlonurasns. PackpbeiTe HeonpeneaeHHOCTeN o npaBuiy Jlonuras.
9.®opmyna Teitnopa a1 MHOTOUYJICHA.
10.®opmymna Teitnopa mist dyakuuu. Ocrarounsiii wieH gopmyisl Teitnopa B hopme Jlarpanxka u [leano.
11. Bozpacranue u yobiBaHuE QYHKIUH.
12.. DkcTpeMyMbl () YHKIIUH.
13. BeIyKJ10CTh U BOTHYTOCTh KPUBOM.
14.. Touku mepernda KpUBOiA.
15.AcuMITOTHI KPHUBOM.
2 cemectp (dK3aMEH)

@DYHKIHMU HECKOJIBKUX MIEPEMEHHBIX
1.ITonubiit  guddepeHnran U YacTHbIE NPOU3BOJHBIC YHUCIOBOM (YHKIUU HECKOJBKUX MEePEMEHHBIX.
I'eomeTpuyeCcKuii CMBICII.
2.JIoxanbHble 3KCTpeMyMbl GYHKIIUN HECKOJIbKUX TEPEMEHHbIX.
3.YcioBHBIE SKCTPEMYMBI YUCIIOBON (PYHKIIMU HECKOJIBKHX IepeMeHHBIX. MeToa MHOKuTene Jlarpamxa.
4.I'no6anpHble SKCTPEMYMBbI YUCIOBOI (PYHKIIMH HECKOJIbKUX [IEPEMEHHBIX.
5.1Ipou3BoiHasA CKAJSIPHOIO IOJIS 110 HallpaBieHuto. ['pagueHT.
6.Annpokcumanus ONbITHBIX IaHHBIX 110 METOAY HAUMEHBIINX KBAa/IPaTOB.
7.11pnbauKeHHble METOABI IIOUCKA JIOKAJIBHBIX SIKCTPEMYMOB.

HHTerpanbHOE NCYUCIIEHUE
1.IlepBooGpa3Hast 1 HEONpeIeIEeHHbIH HHTETpal.
2.OCHOBHBIE CBOWMCTBA HEOPEJACICHHOTO HHTETpaa.
3.MHTErpupoBanue NoACTaHOBKOM U 10 YaCTSM.
4.MlaTerpupoBaHre HEKOTOPBIX (DYHKIIHIA, COAEpPIKAIINX KBAAPATHBIN TPEXUJICH.
5.Panmonansneie apo6u. [IpocTteiinye paunoHagbHble JpoOU U UX UHTETPUPOBAHUE.
6.[lonsTHE ONIPE/IETIEHHOr0 UHTETpalla KaK Mpeiesa UHTErpaabHOW CyMMBI.
7.®opmyna Herorona-Jleitbnuia.
8.OCcHOBHBIE CBOWMCTBA ONPEEIIEHHOT0 UHTErpasa.
9.01eHKH ONpeNeNIEHHOr0 HHTErpasa.
10.Teopema o cpenHEM 3HAYECHUH.
11.Bpruncienne onpeaesIeHHOr0 HHTErpaja ¢ MOMOIIBIO TOICTAHOBKH U 110 YaCTSM.
12.Bpruncienne miomajei miockux oodjaactei, 00beMa U IIIoIagy NOBEPXHOCTH Tela BPALEHHUS € TOMOIIBIO
OIIPEAEIEHHOTO NHTETpaa.
13.Bpruncienye JUIMHbBI 1yTH IUI0CKON KPUBOW € IOMOIIIBIO OIIPEIEICHHOI0 HHTETpaa.
14.Brruncnenre oobeMa U IJIOLIA U IOBEPXHOCTH TeJla BPaIleHU .
15.HecoOGcTBEHHBIE MHTETpaJIbI ¢ OECKOHEUHBIMHU ITpe/ieJIaMi UHTETPUPOBAHMUSL.
16.HecoOcTBEeHHBIE HHTETPAJIBI OT Pa3pBhIBHBIX (YHKIUH.
17.Teopembl 0 CXOAUMOCTH HECOOCTBEHHBIX MHTETPAJIOB.
18.0OnpenenenHblil HHTErpal Kak QyHKIMS MPeesIOB MHTETPUPOBAHUS.

KommiekcHeie uncna
1.KommiekcHble uncna B anredpandeckoi popme u 1eHCTBHS HaJ HUMH.
2.Kom1jiekcHbIe Ynciia B TPUTOHOMETPUYECKOH | MmoKa3aTeabHoi popmax. Dopmynsl Myaspa.
3 cemectp (3K3aMeH)

OO6bikHOBeHHbIE TG depeHIIaTbHbIE YpaBHEHUS
1.Ilonsarue o nuddepenumansuom ypasaenuu (V). 3agaua Komm s 1Y nepBoro nopsijika.
2.YpaBHEHUE C pa3earomuMucs nepeMeHHbiMu. JInnerinoe /Y.
3.0xH0ponHOoe nuddepeHnnaIbHoe ypaBHEHHE (TIEPBOTO MOPSAKA).
4.YpaBHeHus B NOJIHBIX TuddepeHipanax.
5.3apaua Komm myia quddepeHnmanbHbIX ypaBHEHUH BBICIIUX MTOPSIKOB.
6.YpaBHEHMS, TONYCKAOIINE TOHUKEHUE TTOPSIKA.
7.JIunHeiiHble 0qHOpPOAHBIE ypaBHEHUA. OnpeIeNeHnsl U CBOICTBA.
8.Peniennie TMHEMHBIX OTHOPOAHBIX YPAaBHEHUM C MOCTOSIHHBIMU KO3 PUIIEHTAMHU.
9.CtpyKTypa pelieHts JMHEHHOIO0 HEOJTHOPOJAHOTO YPaBHEHMUSL.
10.HaxoxieHHMEe  4YacTHOTO  pPEIICHHs] JIMHEWHOIO  HEOJHOPOJAHOTO  YPaBHEHHS C  IOCTOSTHHBIMHU
KO3 QHUIHEHTaMHU U C IPABOM YacThIO CHEUATBHOTO BUIA.
11.MeTon Baprauuu Npor3BOJIbHBIX TOCTOSHHBIX.



12.Hopmanbasie cuctembl JIY. Pemenue cucrem JIY ¢ mocrosHHBIMEH KO3h(HUIIMEHTAMH METOI0M
HUCKIIHOYCHUA.

Psaner
1.Pan. Cymma psina.
2.001111e CBOMCTBA CXOASIIIUXCS PSIOB.
3.CpaBHeHUE PAJIOB C MOJOKUTEIbHBIMU YWICHAMHU.
4 Ilpusnak cxonumoctu JlamamoOepa st TOJIOKUTETBHBIX PSIOB.
5.PapukanbHblil mpu3HaK cxoAuMOocTH Kol as1st MoJI0KUTENbHBIX PSII0B.
6.1HTerpanbHblii MPU3HAK CXOAUMOCTH KOIIH 115 MOJIOKUTENBHBIX PSIAOB.
7.3nakouepenyromue psaasl. Teopema JleliOnua.
8.3HaKornepeMeHHbIE PsAIbl. AOCOTIOTHAS M YCIIOBHAS CXOAMMOCTH.
9.®OyHKIMOHAIBHBIC PSI/Ibl U UX CBOMCTBA.
10.Crenennsie paasl. Teopema Abens.
11.Psin Telinopa.
12.Beraucnenne 3HaueHus: QyHKIMH ITyTEM Pa3IOKEHUS B CTETICHHON PSII.
13.BprunciieHue NHTErpagoB MyTEM Pa3JIOKEHUS B CTEIICHHOM PS/I.
14.ITpubnuxeHHOM perienrne AMppepeHInanbHbIX YPaBHEHUN ¢ IOMOIIbIO PS/IOB.
15. TpuronomMeTpuyecKue psbl.
16.Psnb1 @ypre.

4 cemectp (vauer)

Teopus BeposiTHOCTEN
1.0OcHoBHBIC TTOHSATHS U onpenencHus. CiydaiiHbie coObITHs. Kilaccmueckoe U CTaTHCTUYECKOE ONPEICIICHUS
BEPOSITHOCTH COOBITHS.
2.0OcHOBHBIE TEOpEMBI Teopun BeposaTHOCTEN. [TonHas rpymnmna coObITHH.
3.3aBUCUMBIE M HE3aBUCUMBIE COOBITHS. Y CIIOBHAsI BEPOSTHOCTh. TeopeMa yMHOXKEHHS BEPOSATHOCTEH.
4.DopmyIia TOJIHOM BepOsSTHOCTH. BepositHoCTh THIIOTE3 (hopMmyna baiieca).
5.Cnyuaiinas BenuuuHa (CB). 3akon pacnpenenenust CB. @yHkuus pacnpeseneHus, ee CBONCTBa.
6.DyHKIMS TUIOTHOCTH, €€ CBOMCTBA. Xapaktepuctuku CB.
7.buHOMUMaNbHLIN 3aK0H pacnpenenenus CB, ero cBolicTBa, XapaKTEPUCTUKH.
8.Pacnpenenenue Ilyaccona, ero xapakTepuCTHKU.
9.PaBHOMEpHOE M NMOKa3aTeNpHOE pacnpezeseHus HenpepolBHON CB.
10.Hopmanbubiii  3akoH  pacnpeaenenuss CB. ®ynuknus miotHoctd. HopmupoBaHHOe HOpMalibHOE
pacripenenenue. aterpan sepostHoctelt (pynkius Jlamnaca).
11.BepoarHocTh nonasanus B 3alaHHbli nHTEpBall. [IpaBuio Tpex curm. ACUMMETpUs U dKCIIecC.
12.BeposITHOCTh HACTYIJICHUsS COOBITHI NpHM He3aBUCHUMBIX HchbITaHUIX ((hopmynsl bepuymmu, Ilyaccona,
JoKajabHas Teopema Jlammaca).
13.3akon Oonpimx uyucen. Teopema YeOblmeBa, yacTHbIN ciyyail Teopembl. Teopema bepuymnu. Ilonstue o
Teopeme JIAmyHoBa.
14.ITonaTHE O Ciy4yailHBIN MPOLECC U UX XaPAKTEPUCTUKAX.
15.9nemMeHTbI TEOpUH HAJEKHOCTH.

Maremaruueckas CTaTUCTHKA

1.I'enepanbHas COBOKYHNHOCTh M BblIOOpka. Cratuctudeckas ¢(yHkius pacnpenenenus. CraTucTHuecKkas
IJIOTHOCTH BEPOSITHOCTH. YHCTIOBBIE XapaKTEPUCTUKH CTATUCTUUECKHUX pacIpeieIeHHH.

2.0CHOBHBIE TOHATUS O TOYEYHBIX OLIEHKAX MapaMerpoB pacnpeneiacHus. OleHka MaTeMaTH4ecKOoro
OKUJJaHUSI.

3.MeTo/1bl TOCTPOEHMS 3aKOHOB PacIpeAe/ICHUs 110 ONBITHBIM JaHHBIM: METOJl MOMEHTOB.

4. ITpuHIMT MaKCUMAJIBHOTO MPaBIOTIOI00MS.

5./loBepuTenbHBIE MHTEpPBajbl U JIOBEpUTEIbHAs BEPOSATHOCTb. JIOBEpUTENBHBI HMHTEpBal A
MaTeMaTHYeCKOTo OKUAaHUsI TPU O0JIbIIOM 00beMe BEIOOPKH.

6.JloBepUTENbHBIN HHTEPBAJ 11 MATEMATUYECKOTO OKUIaHUS TIPH MaJIOM 00beMe BBIOOPKH.

7.1IoHATHE O CTATUCTUYECKUX TUIIOTE3AX.
8.Buapl runores. Kpurepuii I[Tupcona X2.



9.I'mnoTe3a o auCIEpCUSAX JIBYX HOPMaJbHBIX clydaiHbIXx BenuuuHax (CB) (mpu HEM3BECTHBIX CPEIIHUX).
I'unore3a o qucnepcusix 1ByX HopManbHbIX CB (IIpy N3BECTHBIX CPEHUX).

10.Muoromepubie CB. @yHKIIMS ¥ TUIOTHOCTH pacnpenesieHus asymepaon CB.

11.YcnoBHble 3aKk0HBI pacnpeneneHus. MoMmeHTsl 1BymepHoil CB.

12.HopmaiibHbIi 3aKOH Ha MJIOCKOCTHU. Y CJIOBHBIE MAaTEMAaTUYECKHE OXKUIAAHUS.

13.JIunelinas perpeccusl.

14.KoppensiiiuoHHO-perpecCUOHHbI  aHanu3. @DYHKIHMOHANbHAs, CTOXAacTUYeckass U KOppesIHOHHAs
3aBUCHUMOCTH.

15.0npenenenrie GopMbl TApHOU KOPPEISIIMOHHON 3aBUCUMOCTH.

16.PerpeccroHHbII aHaIM3 NapHOH JIMHENHON 3aBUCUMOCTH.

17.KoppensaimoHHbIN aHaau3 NapHOU JIMHEHHON 3aBUCUMOCTH.

18.Craructiueckue MeTo 1l 00pabOTKH IKCIIEPUMEHTAIBHBIX TaHHBIX.

3. Metoauyeckue MaTepuaJbl, onpeaessiiouye Npoueaypy U KpUTepuu oleHnBaHUs
copMHPOBAHHOCTH KOMIIETEHMIA TP MPOBEAEHNHU MPOMEKYTOYHOM ATTeCTAIUN

KpnTepIm ([)opanonaHm[ OLICHOK 110 O0TBE€TAM Ha BOINIPOCHI, BLINMMOJHEHHUIO TECTOBBIX 3agaHui

- OIICHKA «OTJIMYHO» BBICTABIIAICTCA OOYYaIOMEMYCs, €CIIM KOJHMYECTBO MPABHIIBHBIX OTBETOB Ha
Borpockl coctaBisieT 100 — 90% ot obmiero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKAa «XOPOINO0» BBICTABISICTCS OOYYarOMIEeMYCsl, €CJIM KOJUYECTBO MPABWIBHBIX OTBETOB Ha
Borpochl — 89 — 76% ot ob1ero o0bEMa 3aJaHHBIX BOITPOCOB;

- OIICHKA «YyIOBJIETBOPHUTEJIBHO» BBICTABIIACTCS OOYJAIOIIEMYCS, €CJIM KOJWYECTBO IPABUIHHBIX
OTBETOB Ha TeCTOBBIE BONPOCH —/5—60 % oT 0011ero oobéMa 3aJaHHBIX BOTIPOCOB,;

- OIICHKA «HEY/OBJIETBOPHUTEIBHO» BBICTABIISACTCS OOYYAOIIEMYCS, €CIM KOJHMYECTBO IMPaBUIIBHBIX
oTBeTOB — MeHee 60% oT 0011ero 00bEMa 3aJaHHBIX BOIPOCOB.

Kpurepun ¢popMupoBanusi o1ieHOK MO pe3y/JbTATaM BbINOJHEHUS 3aJaHUI

«OTIANMYHO/32a4TEHO0» — CTABUTCS 32 pabOTY, BHIIOJHEHHYIO MTOJIHOCTBIO 0€3 OIMOOK U HEJJOYETOB.

«Xopo1o/3a4TeH0» — CTaBUTCS 3a padOTY, BHIMOJIHEHHYIO [TOJIHOCTHIO, HO IIPH HAJIMYUM B HEll He Ooliee
OJTHOM Herpy0oil oIMOKN U OJTHOTO HesloueTa, He 0oJiee TpeX HEeJJOUETOB.

«Y10BJIETBOPHUTEJBHO/32a4TEHO» — CTAaBUTCA 32 padOTy, €ciIu 00y4yaroUIuiicsl MPaBUIbHO BBIMOJIHUI HE
MeHee 2/3 Bceil paboThl WK JAOMYCTUN HE OoJiee OAHON Tpy0oii OmMOKH U IBYX HEJOYETOB, HE Ooyiee OHOM
rpy0oil u oxgHON HerpyOoil ommOku, He Ooyee Tpex HEerpyObIX OIIMOOK, OJHON HErpyOoOM OIIMOKM M JIBYX
HE/I04ETOB.

«HeynoBJIeTBOPUTEILHO/HE 3aYTEHO» — CTAaBHUTCS 3a pabOTy, €CIM YHCIO OMHOOK W HEI0YETOB
MIPEBBICUIIO HOPMY JIJIsl OLICHKH «yJJOBJICTBOPUTEIBHO» WM MPABUIIBHO BBIIIOJIHEHO MeHee 2/3 Bceil paboThl.

Buowvr owuboxk:

- epybvie owuUbOKU. He3HAHUe OCHOBHLIX NOHAMUU, NPAGUN, HOPM, He3HAHUe NPUEeMO8 peuleHus 3a0ady,
OWUOKU, NOKA3bI8AIOWUE HENPABUILHOE NOHUMAHUE YCII0BUSL NPEONOHCEHHO20 3A0AHUSL.

- Hezpybvle OWUOKU: HEMOYHOCU (HOPMYIUPOBOK, ONpeoeleHUll, HePAYUOHANbHBIN 8blOOp X00d
peuterus.

- Heoouemvl. HEPAYUOHANbHbIE NpUEMbl BbINOIHEHUS 3A0aHUs; OmOoeNbHble NOSPEULHOCU 8
dopmynuposke 8v1860008; HeOPeI’CHOE BbINONHEHUE 3A0AHUSL.

Kpurtepuu (popMupoBaHusi 0OlIeHOK IO 3a4eTy

«3auTeHo»» - OOyYarOIIMHCS TONYYMI OLEHKY «3auT€HO» 10 BCEM JIabopaToOpHBIM paboTam,
o0yJaroIuicss AeMOHCTPUPYET 3HAHUE OCHOBHBIX Pa3J/leIOB MPOrpaMMbl M3y4aeMOIro Kypca: €ro 0a30BbIX
NOHATUN M (QyHAAMEHTAIBHBIX MpoOieM; MpHoOpes HeoOXOAMMbIE YMEHHS WM HABBIKH, OCBOWJ BOIPOCHI
MPAKTUYECKOTO MPHUMEHEHHs IIOJIyYEHHbIX 3HAHWH, HE JOMyCTUI (aKTHUECKUX OIIMOOK IpPH OTBETE,
JOCTaTOYHO IMOCIENOBATE€IbHO M JIOTMYHO M3JIaraeT TEOPETHUYECKU MaTepual, JOMycKas JIHIIb
HE3HAYUTENIbHBIE HAPYLIEHUS MOCIE10BAaTEILHOCTH U3JI0KEHHS U HEKOTOPbIE HETOYHOCTH.

«He 3auTeHo»» - 3auTeHbl HEe Bce nabopaTopHble pPabOTHI, BHICTABISIETCS B TOM Ccllydae, KOrI/a
oOyJaroluiicss 1eMOHCTPUPYET (pparMeHTapHble 3HAHUSI OCHOBHBIX Pa3/esIoB MPOrpaMMbl U3Y4aeMOro Kypca:
ero 0a3oBBIX MOHATHH M (YHIAMEHTAIBHBIX MPOoOJeM. Y 3K3aMEHYEeMOro cJia0 BhIpaK€Ha CIIOCOOHOCTH K



CaMOCTOSITEIbHOMY ~aHAJIUTUYECKOMY MBILIUICHUIO, HMMEIOTCS 3aTpyIHEHUsS B U3JIOKEHUU MaTepuana,
OTCYTCTBYIOT HEOOXOIMMbIE YMEHUS M HaBBIKH, JOIMYIIEHbI TpyOble OMMOKHU U He3HAHWE TEPMUHOJIOTHH, OTKA3
OTBEUYaTh Ha JOIMOJIHUTEIBHBIE BOMPOCHI, 3HAHWE KOTOPHIX HEOOXOIMMO MJisi TMOJIYYEHHUS IOJOKHUTEIHHOMI

OLCHKHU

Kputepuu popmMupoBaHusi OLeHOK 10 YIK3aMeHY

- OI[€HKA «OTJHUYHO» BBICTABIISICTCS 00yUaIOIIEMYCsl, €CITU
o0yJaromuicss TEMOHCTPUPYET 3HAHWE BCEX Pa3felioB M3ydaeMOW IUCIUIUIMHEL: COJIepiKaHHuEe 0a30BBIX
NOHATUH W (QyHIAMEHTaJbHBIX MPOOJIEM; YMEHHE W3JlaraTh NMPOTrPaMMHBIA MaTepHuai ¢ JeMOHCTpaIien
KOHKPETHBIX IpuMepoB. CBOOOIHOE BIIAJCHHE MaTEpPHAIOM JOJDKHO XapaKTepU30BAThCS JIOTHYECKON
SICHOCTBIO ¥ YETKHM BHJICHUEM MyTel MPUMECHECHUS MMOJYYCHHBIX 3HAHHHA B MPAKTUYCCKOU JIEATEIHHOCTH,
YMEHHUEM CBsI3aTh MaTepUaJl C IPYTUMHU OTPACIISIMUA 3HAHUS,
- OILIEHKA «XOPOIIO» - OOYUYAIOUTUICS IEMOHCTPUPYET 3HAHMS BCEX PA3CIIOB M3y4aeMOW IUCIMILTUHBI:
cojepkaHue 0a30BbIX TMOHATHH W (yHIAMEHTAJIBHBIX NPOOIeM; MpHOOpeT HEOOXOIMMBIE yMEHHS |
HABBIKH, OCBOWJI BOIIPOCKHI MPAKTUYECKOTO MPUMEHEHHSI MMOTYICHHBIX 3HAHHMA, HE JOMYCTHI (PAKTUIESCKIX
OmMOOK IMPH OTBETE, JOCTATOYHO MOCJIEIOBATEIBHO W JIOTUYHO H3JIaracT TEOPETUYECCKH Marepual,
JIOITYCKasl JIWIIb He3HAYUTEIIbHBIC HAPYIICHUS MTOCIEA0BATEIHHOCTH U3JI0KEHUS U HEKOTOPBIC HETOUYHOCTH.
Takum 00pa3oM jJaHHAs OICHKA BBICTABIISCTCS 33 IPABUIIBHBIN, HO HEIOCTATOYHO TIOJIHBIN OTBET. |

- OIleHKA «YJIOBJETBOPUTEIbHO» - OOYYaIOIIUKCA IEMOHCTPHPYET 3HAHHE OCHOBHBIX pa3JieioB
IpOrpaMMbl U3y4aeMOro Kypca: ero 0a3oBBIX MOHATHH U (QyHIAaMEHTaIbHBIX mpobiem. OpHAKO 3HaHUE
OCHOBHBIX MTPOOJIEM Kypca HE MOAKPEIUIIIOTCS KOHKPETHBIMH MPAKTUICCKUMH TIPUMEPaMH, HE TTOJIHOCTHIO
packphiTa CYIIHOCTh BOIIPOCOB, OTBET HEJIOCTATOYHO JIOTUYEH W HE BCET/Ia MOCICIOBATEIICH, AOMYIICHBI
OIINOKH ¥ HETOYHOCTH.

- OLIEHKAa «HEeY/JAOBJIETBOPHUTEJbHO»- BBICTABIIECTCS B TOM Cllydae, Korja o0yJaromuiicss JeMOHCTPUPYET
(bparMeHTapHbIC 3HAHUS OCHOBHBIX Pa3eiiOB MPOrPaMMBbl U3y4aeMoOro Kypca: ero 0a30BBIX MOHSATHHA U
(byHIaMeHTaJIbHBIX Tpo0ieM. Y 3K3aMEeHYyeMoro ciabo BBIpa)K€Ha CIOCOOHOCTh K CaMOCTOATEIbHOMY
QHAIUTUYECKOMY MBIIUICHUIO, HMEIOTCS 3aTPyJHEHHs B H3JIOKECHUM MaTepHalla, OTCYTCTBYIOT
HE00XO0/AMMbI€ YMEHUS U HABBIKH, JTOMYIIEHbI IPpyOble OIINOKY 1 HE3HAHUE TEPMHHOJIOTUH, OTKA3 OTBEYaTh
Ha JIONOJIHUTEJIbHBIE BOIIPOCHI, 3HAHUE KOTOPBIX HEOOXOAMMO AJIsl OTyYEHUS MOJI0KUTENIbHON OLEHKH



