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Conepxanue

IlosicHuTeIbHAS 3aITMCKA.

TuroBbie KOHTPOJILHBIE 3a/IaHUsI WM WHBIC MaTEpHUAJIbI 1)1 OLICHKW 3HAHUHM, yMEHUHN, HABBIKOB M (WJIH)
OTIBITA JESATEIHLHOCTH, XapaKTEPU3YIOMUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITCTCHITHH.

Metoanyeckre MaTepHalbl, ONPEESIONe IPoLeaypy U KPUTEPUH OLIEHUBAHUS C(HOPMUPOBAHHOCTU
KOMIIETCHIIUH MPU NIPOBEACHUU IIPOMEKYTOUHOHN aTTECTALIUH.



1. IlosicHuTEILHAS 3aNIMCKA

HGHB HpOMG)KyTO‘IHOﬁ aTTCCTAllU — OLCHUBAHUC MPOMCKYTOYHBIX W OKOHYATCIBHLIX PC3YJILTATOB

oOy4eHHs] TI0 JUCUUIUIMHE, OOeCIeYnBAIINX JOCTHKCHHE

00pa3zoBaTeNbHON IPOTPAMMBI.

IUTAHUPYEMBIX  pe3yJIbTaToB

OCBOCHU

@opMbI MPOMEKYTOYHON aTTECTAllMU: K3aMeH (10 O4HO# opme - 2, 3 cemecTp), 3a4eThl (IO OUHOM

dbopwme -1, 4 cemectp).

[lepeuens komneTeHIMA, HOPMUPYEMBIX B IIPOLIECCE OCBOCHUS THUCIUTUTHHBI

KOL[ 1 HAMMCHOBAHHUC KOMIICTCHIIUN

Kon nHIukaropa q0CTHKESHUS
KOMIIETEHIIHH

OIIK-1 Cnoco0eH pemiath HHXEHEPHBIC 331241 B IPOECCHOHALHOM IESTEIBHOCTH C
HCIIOJIb30BaHUEM METOJIOB ECTECTBEHHBIX HAayK, MaTEMaTHYECKOT0 aHAIN3a 1 MOJICJIMPOBAHUS

OIIK-1.1 IlpumensieT MeToabI
BBICILICH MaTEeMaTHKH IS
perenus 3aaaq
npo¢eCCHOHANBHOM
JeATeTbHOCTH

Pe3ynbTarsl 00yueHus Mo AUCUUILIUHE, COOTHECEHHBIE C MNIAHUPYEMBIMU
pe3yJbTaTaMu OCBOCHUS 00pa30BaTeIbHON MPOTrPaMMBbI

po¢eCCHOHANBHON AEATENLHOCTH

AHATUTUYECKOM TeoOMEeTpHM W JIMHEHHOW  anreOpsl,

Kon u HauMeHoBaHMe HHIUKATOPA PesynbraTsl 06y‘leHI/IH 0 AUCLMIUIAHE OreHOYHBIC
JOCTHIKEHUS KOMIIETEHIIUU MaTepHabl
(cemectp )
OIIK-1.1 TIlpumenser MeToasl Bhicmel | OOydaromuiics 3HACT:
MaTeMaTUKH JUIs penieHusn 3aJ1a4 | -OCHOBHbBIC MOHSATHUS W METOJbl MAaTEMAaTHYECKOr0 aHajiu3a, | 3agaHus

1 cemectp (Nel--

i hepeHINaTbHOTO U MHTETPATBHOTO UCYHCIICHHSI. Nel0)
-OCHOBbI ~ TCOPHM  BEPOSITHOCTEH,  MATeMaTHYeCKoil | 2cemectp (Nel1--
CTaTUCTHKHU. Ne20)
3 cemectp (Ne2l--
Ne30)
4cemectp  (Ne31--
Ne40)
OOyuarouiics ymeer: 3ananus
-HCIOIIb30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHayuHbIX | 1 cemectp (Nedl--
JUCLHUIUIMH B MPO(PECCHOHAIBLHOM ACATEILHOCTH; N943)
-IPpUMCHATh MATEMAaTHYCCKUEC MCTOJAbl Il PCIICHUS ZCeMeCTp (Ne44--
MPaKTHYECKUX 3a/1a4. Ned6)
3 cemectp (Ne47--
Ne49)
4cemectp  (Ne50--
Ne52)
OO0yuaroniuiicst BajeeT: 3amanus
-MEeTOJaMH  MaTeMaTHdeckoro omucanus ¢umsmaeckux | 1 cemectp (Ne53--
SIBIICHUI ¥ TIPOIIECCOB, Ne55)
-anmnapaToM MaTeMaTHYECKOIo aHaJIn3a, TEOpUH | 2ceMecTp (Ne56--
BEPOSATHOCTEH U MATEMaTUYECKOI CTATHCTHKH. No58)
3 cemectp (Ne59--
Ne61)
4cemectp  (Ne62--

Ne64)




[IpomexyTounas aTTecTarus (3K3aMeH) IPOBOAUTCS B OJTHON U3 CIEAYIOMIUX (OpM:
1) oTBET HaA OWIIET, COCTOSAIINN U3 TEOPETUICCKUX BOTIPOCOB U MPAKTUUYECKUX 3aJIaHUM;
2) BeinonHenue 3aganuit B OM1OC Caml YIIC.

[IpomexyTouHas aTTecTanus (3a4eT) MPOBOIUTCS B OJHON U3 CIEIYIOMHX (GOpM:
1) cobecenoBanue;
2) BoinonHenue 3aganuit B OMMOC Caml YIIC.
2. Tunosble! KOHTPOILHBIE 32JaHUS WM MHbIE MATEPHAJIBI /Il OLCHKH 3HAHUI, yMeHMIA,
HABBIKOB M (MJIM) ONBITA AeATeIbHOCTH, XapPAKTEePU3YIOIINX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIM i
2.1 TunoBbie BONPOCHI (TECTOBBIE 3aIaHKS) /IJIsl OLIEHKH 3HAHMEBOI0 00Pa30BaTeJIbHOI0
pe3yJabTara

Kon 1 HanMeHOBaHME HHIMKATOPA OO0pa3oBaTenbHBIN pe3yIbTaT
JOCTHIKCHMSA KOMICTCHIIMH

OIIK-1.1 IMpumenser  Meroxael | OOyUarONIHiics 3HACT:

BBICIIEH MATEMAaTHKU JAJis PEIIEHUS | -OCHOBHBIC MOHSTHSI M METOABI MAaTEMATHYCCKOrO aHAIN3a, aHAIUTHYCCKOW TCOMETPHH H

3a1a4 npodeccHOHANbHON | srHEiHON anreOpsl, qudHEepeHIHATEHOrO 1 HHTErPaIbHOTO HCIUCIICHHUSL.
JACATCIIbHOCTHU -OCHOBBI TCOpHH BepO}ITHOCTCﬁ, MaTEMaTUYECKOW CTAaTUCTUKU.
1 cemectp

1. EnuHW4HON MaTpuuel Ha3bIBAETCS:

A) numaroHajibHasi MaTpPUIIA, C SAMHUIIAMHU Ha TJIABHOW JTMArOHAJIH;
B) kBagparnast maTpuiia ¢ eIMHUIIAMA HA TJIABHOM TWAaroHaIIH,

C) xBaapaTHas MaTpUIIa, JIIEMEHTAMH KOTOPOH SIBIISIOTCS €TMHUIIBI?

2.YT0 MOXHO CKa3aThb O CUCTEME JIMHEHHBIX YpPaBHEHHUU C MaTpHULEH (A)H pacIIUPEHHON MaTpULEH,
eciu rang(4)< rang(A|B):

A) cucreMa uMeeT eIMHCTBEHHOE PEeIlCHUE;
B) cymecrBoBaHue Takoi CHCTEMBI HEBO3MOXKHO;
C) cucrtema HE UMEET PEIICHH.

3.IlepeMHOXaTh MOXKHO MaTPHILIbI:

A)moboro pa3mepa;
B) Tonbko KBapaTHBIE MATPUIIBL;
C) TObKO eIMHUYHBIE MATPUIIBL;
D)MaTpuiibl Takue, 4TO JIEBBI COMHOMKUTENb HMEET CTOJIBKO CTOJIOIOB, CKOJIBKO CTPOK y MPABOTO
COMHOXHTEJIS.
4.0npenenurenb BEIYUCIACTCS:

A) 1utst 000 MaTPHIIB;
B) TonpKO 111 €TMHUYHON MaTPHUIIBL;
C) TONBKO )11 TUarOHAIbHON MaTpPHIIHI,
D) TonpKo A1 KBaIpaTHOW MaTPHIBI.
5. Metoa Kpamepa npuMeHuM 7151 pEIIEHUs] CUCTEMBI JTMHEUHBIX YPaBHEHUH, €CIIU:
A) MaTpuIiia CUCTEMBI JI00as;

B) Marpuna cucteMbl COCTOUT TOJIBKO U3 €IUHUII,

! TlpuBoasTcst THUIOBBIC BOMpOChl W 3amaHus. OLEHOYHBIE CPEelNCTBA, INpPEeJHA3HAYEHHbIC Ui IPOBEICHUS ATTECTALMOHHOTO
MEpOIPUATHS, XPAHATCS Ha Kadeape B JOCTATOYHOM JUIsl IPOBEACHUS OIEHOYHBIX MPOIELYp KOIMYECTBE BapuaHTOB. OIEHOYHBIC
CpeACTBa MOJJIEKAT aKTyaJlM3allMd C YYEeTOM pa3BUTUS HAyKd, oOpa3oBaHUs, KyJbTypbl, SKOHOMHMKH, TEXHHKH, TEXHOJOIWH WU
couuaigbHON cdepbl. OTBETCTBEHHOCTH 3a HEPACIIPOCTPAHEHUE COJIEPIKAHHSI OLICHOYHBIX CPEJICTB CPeN 00YUaIOIMXCsl YHUBEPCUTETA
HecyT 3aBellylonni kadeapoi u npenoaBaress — pa3padOTYHK OLIEHOYHBIX CPEICTB.



C) matpwuIia cUCTeMBbI J100ast KBaJapaTHasi;

D) marpuiia cucteMbl KBaJpaTHas U HEBBIPOKICHHASL.

6. Eciu ¢pynkuus f(x) HenpepbiBHA Ha [a,;b], mubdepennupyema Ha (a,b) u y(a) = y(b),T0 Ha (a,b)MOKHO
HAWTH XOTsI ObI OIHY TOYKY, B KOTOPOI :

A) byHKIHS HE ONpe/ieNieHa,

B) npousBoHas GyHKIIMM HE CYIIECTBYET;

C) Henb3s MPOBECTH KacaTelbHYIO K TpaduKy GyHKIINM;
D) npousBoanHas GpyHKIIMHA 00paIaeTcs B HOMb.

7. HaiiTu MHTEpBaIbl MOHOTOHHOCTH (PYHKIIMH Y = X2-2X

A) Ha (_ OO"]] -yObIBaeT Ha (];oo)_ BO3pacTaer
B) Ha (_ OO"O] -yOBIBaeT Ha [0"00)- BO3pAcTaeT
C) na (_ OO"]] - BO3pacTaeT Ha (];oo)_ yObIBaET

D) na (_ OO"O] - BO3pAacTaeT Ha (0;00)_ yObIBaEeT

8. I'paduk kakoit GyHKIIMKU HAa BCEM OTpe3Ke [a,b] OTHOBPEMEHHO YOBIETBOPSET TPEM YCIOBUAM: 1>0); 1'<
0; y">0?

:- r/w 1:. I'/j

[
|
i | 1
el a b x gl @ b " x

BapuaHTbl OTBETOB:

A) Bcee rpadukn B) Tonbko 11 C) Tounbko 11T
D) Tonbko II u 111 E) Tonpko [ u 111

9. IIpou3BOIHOM BTOPOTO MOPSAJIKA HA3bIBACTCS:

A) KBagpaT MpPOU3BOJIHON NEPBOTO MOPSIIKA;

B) npousBogHas OT IpOU3BOAHON IEPBOIO NOPSIKA;

C) kopeHb KBaJpaTHBIN OT MPOU3BOIHOM MEPBOTO MOPSIIKA;
D) nepBooGpa3Has mpou3BOIHOM MEPBOTO MOPSIIKA

10 . Haittu muddepeniman Gpynkuun y = arctg(e?)
262X 262)( ZGZX

dy=—+—dx dy=—dx dy=——=dx
A) I+ e* B) 1+ e 0) VI + e’*




2x 92X
dy= S dy= -2 dx

D) 1+ 64X E) I+e
2 cemecTp

11.Haiitu obnacts onpenenenus GyHkuun [ (x,y) =+/3y+2

A) BCs KOOpAMHATHAS TUIOCKOCTh, KpOME TOUECK, MPUHAJISKAIINUX TPIMON y=-2/3

B) momymiiockoctpy >-2/3;

C) monymimockocTry < -2/3;

D) monymnockoctey>2/3.

12. YacTHOM Tpon3BOAHON (PYHKITMN HECKOJIBKHUX MTEPEMEHHBIX Ha3bIBACTCSI:

A) pou3BOHAA OT YACTHOTO apryMeHTa (QyHKIIUH;

B) nmpousBogHas oT mpou3BeaeHUs apryMEHTOB (DYHKIIHH;

C) npou3BoHAs OT YaCTHOTO apryMEHTOB (PYHKIINY;

D) npousBoaHast OT pyHKIHMH [P YCIOBUHU, YTO BCE apTyMEHTHI KPOME OJHOTO OCTAIOTCS MOCTOSHHBIMH.

13. Ecmm U = ln(3x— ) +2z3) , To 3HaueHue U'; B Touke M(1;0;1) paBHo...
A)S B)3 C) 1/5 D) 6/5
14. TTonmapiM qudpepennmanom GyHKIIMH HECKOJIBKUX MIEPEMEHHBIX HAa3bIBACTCS:
A) TnaBHas JIMHEWHas 9acTh NMpHpanieHus GyHKIUY TPU U3MEHEHUH Joraprudma
OJIHOTO apryMEHTAa;
B) rnaBHas nuHEHAs YacTh NMPUpPALIEHUS PYHKIUH TPU H3MEHEHUH BCEX apTyMEHTOB;
C) npupaiuenve GyHKIUN NP U3MEHEHUU BCEX apTyMEHTOB;
D) rnaBHas nuHelHas 9acTh IpUpamieHus GyHKIUN IPU U3MEHEHUH JIoTapudMa OJTHOTO U3 apTyMEHTOB.
15.Touku, B KOTOPBIX BCE YaCTHBIE TPOU3BOIHBIE paBHBI ), HA3BIBAIOTCS:
A) craimonapueivy; B) Mmakcumymowm; C) muaumymonm; D) meperu0a.

16. ®ynkuusa F(X) Ha3pIiBaeTcs nepBooOpazHoOil uis HenpepbIBHON GyHKIMH y = f(X), eciu:
A) F(x)=f(x)+C; B)F'(x)=f(x); OF(x)=f"(x); D)F'(x) = f'(x).
17. HeonpenenenHsIM UHTETpaIoM GyHKIUHU y = f(X) Ha3bIBaeTCS:
A) mepBooOpa3zHas pyHkiuu y = f(x);
B) xBagpat nepBooOpa3znoit pynkuuu y = f(x);
C) cymma Beex nepBooOpa3HbIX GyHKIUU y = f(X);
D) coBOKymHOCTB BcexX MepBooOpa3HbIX GyHKIHMH y = f(X);
18. MeTo MHTETpUPOBAHUS TI0 YACTSIM PUMEHUM TPU HHTETPUPOBAHUU:
A) cyMMBI HJTH pa3HOCTH HECKOJIBKUX (YHKUUH; B)auHelHoli koMOuHamMy GyHKINT;
C) mpousBeneHus QPyHKITUH; D)nro60ii KoMOMHAITNH JIFOOBIX (DYHKITAM.
19. ®opmyna UHTErpUPOBAHHUS 10 YACTSAM UMEET BU]L

A) Judv=uv+Jvdu; B) judv=uv—.[vdu 5

judv = Iudx+.[vdx; D)Iudv = judx—jvdx

20. Kakoe 13 cieayrommx CBOWCTB ONPEEIEHHOT0 MHTErpaja sIBISIETCS HEBEPHBIM:

A) j (f(x) + g(x))dx = j F(x)dx + j 2(x)dx; B) j Af (x)dx = A4 j F(x)dx;

C) }f (X)dx =1; D)} f(x)dx = —f f(x)dx -

3 cemecTtp.
21. YtoOsI pemuth 1uddepeHaabHoe ypaBHEHUE y'x + x + y =0 , CIIeAyeT

1) BBITIOJTHATH TOJICTAaHOBKY y(X)=x*U(X);
2) pa3aenuTh NEPEMEHHBIE;
3) uckatsp pemenue B Buae y(X)=U(x)*V(x).
22. Pemmth quddepeHnmaibHoe ypaBHEHHE ' cosx + y = xsin x , CIEAyeT
1) BBITTOJTHATH TIOJICTAHOBKY y(X)=x*U(X)
2) pa3aenuTh NEPEMEHHBIE




3) uckats pemenue B Bujae y(x)=U(x)*V(x).

23. ludpdepeniimanbHbIM YypaBHEHUEM TIEPBOTO MOPSAKA ABISETCS YPABHEHHE:

D)xy'+sinx-y=0; 2) x+sinx-y=0;

3) y"+y'sinx+y=1, 4) y"+)y —2=cosx;
24. luddepenmanbHbIM YpaBHEHHEM € Pa3AeSIOMIMMUCS IEPEMEHHBIMHU SBIIIETCS ypaBHEHUE BUA:

1) y-cosx=0; 2)y':x2y;

3) o 4) y+ 2 ox,

X" +y X

25. Pemenune omHopoaHoro auddepeHInantsHOro ypaBHEHUsI NMEpBOrO MOpsiAKa MOXKET OBITh HalJCHO B
BUJIE!

1)y =u-v, rae u =u(x) u v = v(X) — HGKOTOpbIC HEHU3BECTHbIC ()YHKIINH;

2) y =uX, Tl u = u(x) — HEKOTOpasi HeU3BeCTHAsI (PYHKIINS;

3)y=u+v,rneu=u(x)u v=v(X) — HEKOTOpbIE€ HEU3BECTHHIC (PYHKIINH;

4) y =u+Xx, rae u = u(x) — HeKoTopasi Heu3BecTHast QyHKITHSL.
26. JInneHHBIM HEOTHOPOIHBIM T ( depeHITnaTbHBIM YPAaBHEHUEM IIEPBOTO MOPSIKA SBIISIETCS YPaBHCHHE
BUJIA!

Dy =fx)g(y);

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

3)y' =1f(x;y), rne dynkuus f(x; y) — oqHOpOAHAS;

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

z n
27. laH psn ZIO— Hcnonb3ys He00X0IMMOE YCIOBUE CXOTUMOCTH Psiia, ClIEIaiTe BHIBOT

+1
1)psia pacxoaures
2)psAIl CXOUTCS
3)Henb3s ONPENETUTh CXOIUTCS UIH PACXOIUTCS P
4)npyroit oTBET
28. Pan i(

n=1

" . 1
lj HCCIICO0BATIM HA CXOAUMOCTD 110 ITPU3HAKY KOLHI/I, BBIYHUCIINIIA IIPCACIT k =limz lan =—.

3 n—>n

Torma MOKHO czienaTh BBIBOJI, YTO ...
1) JlaHHBIHA pag CXOAUTCS
2) JlaHHBIN psI paCXOAUTCS
3) JlaHHBIN P MOKET KaK CXOJIUTHCS, TaK U PACXOTUTHCA.
4) JlaHHBII psAg HE CYIIECTBYET

29. Haiijure cymmy psiza | (%)

n=1

D1 2)-1 3)0,5 4)-0,5
30. Pag 1+2+3+4+5+6+... sBugercH...

1) creneHHBIM

2) (QyHKUMOHATIBHBIM

3) 3HaKOYEpeqYIOITIMCS

4) 3HAKOMOJIOKUTEIIbHBIM
4 cemectp
31. Ecniu umeeTcst n HECOBMECTHBIX cOOBITHI Hi, 00pa3yronux MoaHy0 TPYIIY, U U3BECTHBI BEPOSATHOCTH
P(Hi), a coObITHE A MOKET HACTYMIHUTH MOCIE peanu3aruu oaHoro u3 Hi u u3BectHsl BepositHoctn P(A/H;),
T0 P(A) BeIUMCISIETCS IO hOopMyTie
A) TIOJTHOH BEPOSITHOCTH
B) bepnymnu
C) Myagpa- Jlannaca
D) baiieca
32. BepoATHOCTb MOSIBJICHHS COOBITHSI A B HCTIBITAHUM paBHA p. UeMy paBHA IUCTIEPCUS YHUCIIA TTOSBICHUS
COOBITHSI A B OJTHOM HCIIBITAHUN?
A)1-p
B) p(1-p)




Op

D) 1/p

33. Ilo kakoii (hopmyIie BEIYUCIAECTCS BEPOSITHOCTH COBMECTHOTO TTOSIBJICHUS JABYX HE3aBHUCHUMBIX 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, OyHKOMeW pacmnpenencHus CaydYalHOW BeNMWYMHBI X Ha3biBaeTcss (yHkmusa F(x), 3amarommas
BEPOSITHOCTH TOTO, YTO CIydaiiHasi BeJIMYUHA X MPUMET 3HAUCHHE:

A). 6ombImee x

B). meHbI1€E MM paBHOE X

C). paBHOE X

D). menbiee x

35. BeposTHOCTH TOTO, YTO JOM MOXET CrOpeTh B TeueHuH roja, paBHa 0,01. 3actpaxoBano 600 qomoB.
Kakoit ¢popmyoii cienyer BOCIonb30BaThes, YTOOBI HANTH BEPOSTHOCTH TOTO, YTO CTOPUT POBHO 6 JOMOB?
A) bopmynoit beprymmm

B) unrerpansnoii hopmynoit Myaspa- Jlamiaca

C) dopmymoii [Tyaccona

D) nokanbsHO# dopmyroit Jlamaca

n!
36. KomOuHammu, 9ncio KOTOpsIX onpezaensercs no gopmyne C =———., HA3BIBAIOTCA:

B m!(n - m)
A) coueTaHUsAMH;
B) pasmemenusimu;
C) mepecTaHOBKaMH;
D) pazmelieHusIMU C IOBTOPEHUEM
37. IINOTHOCTBIO BEPOATHOCTH f(X) HEMPEPHIBHOM CIIyYaHOM BEIMUYMHBI X HA3bIBACTCS:
A) npousBoaHas GYHKIMH pacnpeaesieH s Cay4daiiHON BeTHUUHBI X;
B) nepBooOpasnas ¢dyHKIMH pactpeesieHusl CIy9ailHONW BETUYUHBI X;
C) npousBoaHast ciayyailHOW BETUYUHBI X;
D) nepBooOpa3zHas cirydaifHOW BEIMYUHBI X.
38. K BbIOOpOUHBIM XapaKTEPUCTUKAM PACCESTHUS CITyYallHOW BETMYMHBI OTHOCUTCSL:
A) BEIOOpOUYHAs MOJIa;
B) BeIOOpOUHAst MeuaHa;
C) BBIOOpOYHAS TUCTIEPCHS,
D) BeiOOpOUHas CpeaHsis.
39. UucnoBoe 3HaYCHUE CEPEAUHBI JOBEPUTEILHOIO MHTEPBAJIA XapaKTEPUIYET:
A) TOYEUHYIO OLIEHKY ITapaMeTpa paclpeesICHus;
B) unTepBanpHyio OLleHKY apaMeTpa pacipeaeeHus;
C) HazieXHOCTh OLIEHKH ITapaMeTpa paclpeieIcHus;
D) TOYHOCTb OLeHKM NapameTpa pacnpeneneHums.
40. IlpeanosioxeHne 0 BUAE WIM apaMeTpax HEM3BECTHOTO 3aKOHA PaCHpeCICHUs] HA3bIBACTCS:
A) HyneBOM runoTe30M;
B) anpTepHaTHBHON THIOTE301;
C) ommbKoii mepBoro posa;
D) omm6koii BTOporo poja.

2.2 TunoBsble 3a1aHNs VIS OLCHKH HABBIKOBOI0 00pa30BaTeIbHOIO pe3yJibTaTa

Kon u HaumenoBaHue OO0pazoBartesbHbIA pe3ybTaT
UHAMKATOpa JOCTUXKEHUS
KOMIIETCHIIUU
OIIK-1.1 ITpuMeHseT METOIbL OO0yuaronuiicst ymeer:
BBICIIIEH MATEMaTHKH JUIS UCIIONB30BaTh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX IHUCIUIUIMH B IPO(ECCHOHAIBHON
pelIeHus 3axa4d JeSTeIbHOCTH;
npoecCHOHANLHOM IEATENBHOCTH | MPUMEHSTh MATEMATHICCKHE METOIBI TSl PELICHHS IPAKTHICCKHX 3a/1a4.




1 cemectp

41. Ilycth TpeOyeTcs CIPOSKTUPOBATH CUCTEMY JOPOT, KOTOPBIE OYAYT COSTUHSTH TOPOJ, KEIC3HYIO
JIOPOTY W 03€p0. YUaCTOK JKEJIE3HOW TOPOTH UMEET BUJ IPSIMOM, a 03epo umeet Gpopmy kpyra. Ha Gepery
o3epa OyzeT 6asza OTIbIXa, a Ha JKEJIE3HOH JI0pore MPeAnoiaracTcsi pa3MecTUTh CTaHIu0. BeiOop mecra ans
0a3bl OTabIXa (TIPH YCIIOBUH, UTO OHA Oy/eT Ha Oepery o3epa) U MecTa ISl )KEeJIE3HOJOPOKHON CTAHITHHI
MOJKET OBITh ClIeJIaH MPOU3BOJILHO. TpedyeTcsi CIPOSKTHPOBATH TAKYHO CUCTEMY JOPOT, YTOOHI 3aTpaThl HA
CTPOUTETHCTBO OBLITN OBl MUHUMAJIEHBIMU.

42. Teno nBWxeTcs NpAMOJIMHEHHO 1o 3akoHY S(t) =1-2t+t"3. HaiinuTte ero yckopeHre B MOMEHT BPEMEHH
t=3c.

43.PactipeienuTh 0 KPUTEPUI0O MUHUMYMa CYMMAapHBIX PacXOJ0B TPAH3UTHBIA Tpy30moTOK 80 MIH. T. B
TPY30BOM HAIIPaBJICHUU MEXIY TpeMsl MapauiebHbIMU KEJI€3HOJAOPOKHBIMU JIMHUSIMHU, COCAUHSIOIIUMHU
y35bl A 1 b. 3aBUCAIIME OT ABUKEHHS PACXO/Ibl HA KOKIOW U3 JIMHUN, HEIIMHEHHO 3aBUCAT OT IPy30MOTOKA
¥ BeIpasKatoTCsa GopMmystoit: Jses=al +bI”,

rae [ - rogoBoii rpy30MOTOK IPy30BOTO HAMPABICHUS (B MIIH.T.); Jsas - TOJOBBIE PACXOIbI (B THIC.pYO.); a
b - x03(pOUIMEHTHI, 3aBUCANIME OT TEXHUKO-DKCIUTYaTAI[MOHHBIX XapaKTePUCTHK JIMHUK. 3HAYCHUS
koaurmentoB: must muaun Aéb a= 500, b=6; nnsg muaun Aeb a=400, b=10; nna muauu Aob a=600, b=>5.
2 cemecTp

44. CxopocTh ABMKEeHUs ToUKH v=6t>-10t M/c. HaifTu myTh, IpOiiIeHHBIH TOUKOM 32 6-10 CEKyHY.

45.J1Ba moe3zna Havyajau JBUTaTbCs OJHOBPEMEHHO W3 OJHOM TOYKM B OJHOM HAIpPaBJIEHUHU IO INPSMOM.
I[lepBoe Teno JBHKETCS CO CKOPOCTBIO v=5t>+8t M/c, BTOpoe — cO CKOpOCThIOV=6t+9 m/c. Ha kakom
PAcCTOSIHUU APYT OT Apyra OHU OKaxKyTcs uepes 5 c?

46.CKkOpOCTh TIPIMOJMHENHOTO JBUKEHHMS T10€3/1a BhIpaxkaeTcst popmynoit v=9t -2t-8 (m/c). Haiitu myTs,
MPOMICHHBIN TEIOM 3a 3 CeKyH/]l OT Hauyaja JBH>KCHHUS.

3 cemectp

47 .11oe3n nBUKeTCS MPSMOIMHENHO CO CKOPOCThiO V(t)=4t. HaliquTe 3aKkoH NBHKEHHS Tela, eciu npu t=1
TEJ0 HAXOAWJIOCh B HaYasle KOOpJMHAT.

48. Onpenenutb Maccy cocTaBa Mmoe3/1a, COCTOSIIErO U3 YETHIPEXOCHBIX BaroHOB Maccoi 80 T KaXKIbIH,
KOTOPBIN Ter1oBo3 2T 116 MokeT MpOBECTH MO YYACTKY € PACYETHBIM IMOIHEMOM, YKIIOH KOTOPOTO ip =
8%o, pacrosioxkeHHOMY B KpuBo# paguycoM Rkp = 1500 m. I1yTh 3BeHbEBOI.

49. OnpeaenuTh MacCy COCTaBa JJIsl ICXOIHBIX JAHHBIX ITpUMepa | mpu yCIOBUH, YTO COCTAB MOE3/1a
BKJItO4aeT 50% 1o Macce YeThIPEXOCHBIX BArOHOB HA POJIMKOBBIX MOJIIMITHUKAX Maccoi 80T KaXablil 1
50% BOCEMHOCHBIX BaroHOB Ka)kIbIii Maccod 140T.

4 cemecTtp

50. BepossTHOCTB TOT0, YTO TPH TOE3/1a ONPECICHHBIX HAITPaBICHUH MPUOYAYT HA CTAHIIUIO CTPOTO 110
pacrnucanuio, cooTBeTcTBeHHO paBHbL: 0,9; 0,95 u 0,85. HaliTu BeposiTHOCTh TOTO, YTO: a) BCE MOE3/1a
MpUOYIyT MO pacnucaHuio; 0) ABa moe3aa NpUOYIYT MO PACTIMCAHUIO; B) XOTsI ObI OJIMH TTOE3/ HE TPUOYACT
10 PACMHUCAHMUIO.

51. Kene3HomopoxHbI cocTaB popmMupyercs U3 AecSITH BaroHoB. HalTH BEpOATHOCTH TOTO, YTO JBa
OMpEICTICHHBIX BarOHa OKaXXYTCS PSAIOM.

52. HaitauTe 3aBUCUMOCTb SKCIUTYyaTallMOHHBIX PAaCXOJIOB KEJIE3HBIX IOpPOr, MPUXOIAIIUXCA Ha 1 KM
AKCIUTyaTallMOHHOM JIJTUHBI, OT CPEIHECYTOUHON MTPOU3BOAUTEIHLHOCTH TIOKOMOTHBA B TPY30BOM JIBUIKEHUH,
pacrnonaras  CIEOyIOIIMMH  CTaTUCTHUYECKUMM  JaHHBIMU:  IPOU3BOJAUTENBHOCTh  JIOKOMOTHBA
(kM)/aKCIuTyaTaliioHHble  pacxonbl (MuH. 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 Ilpumenser Meronsl | OOyYarOMIUNACS BIAICET:

BbICLIEH MaTeMaTUKH JJIs | METOJaMH MaTeMaTH4YeCKOTO ONMCAHUs (PU3MYECKUX SBICHUH U IIPOLECCOB,

pereHus 3a/1a4 | -anmapaToM MaTeMaTHYEeCKOTO aHaIH3a, TEOPUH BEPOSTHOCTEH M MATEMAaTHIECKOH CTATHCTHKIL.
npo(heCcCHOHATEHOM AeATSIBHOCTH

1 cemectp
53. HaiiTu BeKTOpHOE MPOU3BEICHUE BEKTOPOB

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




. O 3x7+9x+6
54. Haiitu penen lim ———————

xo-1 2x% =2
1
55.Haiitu ypaBHeHUE KacaTeabHON K TpaguKky GyHKIINHA y= P B Touke (0;1).
2 cemecTp
20" =x° 42
56. HaiiguTe HeonpeaeneHHbI UHTETpal [ = I—dx .
X

57. Haiitu 3nauenue U’ B Touke M (0;-7/2;0), ecniu U=cos (x*-y+2°).
58.Haiitu obnacth onpenencaust pyHkuuu  f(x,y) =4/3y+2 .

3 cemectp

59.. YkasaTb BUJ| 4aCTHOTO peltenns ypasuerus ' —2)' = 6+12x - 24x’
60. Pemmnts nuddepeHnnanbHoe ypaBHEHHE ) cos x + ¥ = xsin x .

o0

61. C momomipto mpu3Haka J[amambepa onpeaeauTb CXOAUMOCTb psijia z

n=1

n!
2n+1 :

4 cemectp
62. U3 reHepanbHON COBOKYITHOCTH M3BJeYeHa BbIOOpKa o0bema n=20.

xi 3 4 6 9
ni 2 4 7 7

Hatitu HECMEIICHHYIO OEHKY MaTEMAaTHICCKOT0 OKHUAAHUSA.

63. Ha cxnan nocrynaer 40% neraneit ¢ nepsoro 3aBona u 60% neraneit co BToporo 3aBoaa. BepostHocTh
M3TOTOBJICHUST Opaka Il TEepPBOTO M BTOpOro 3aBoja cooTBeTcTBeHHO paBHb 0,01 u 0, 04.Haiitu
BEPOSTHOCTH TOTO, YTO HAylauy IMOCTYIHBINAS Ha CKJIAJl A€TAIb OKa)KeTCsl OpaKOBaHHOM.

64.Bo3morkHbBIE 3HaUYCHHS CirydaitHo# BenmurHbl X TakoBbl:0,10,5. U3BectHbl BepositHocTH: P(0) =0,1; p(5)
=0, 7.Haiitu p(10).

2.3. IlepeueHb BOIPOCOB Il HOATOTOBKK 00YYarOMUXCS K IPOMEKYTOUHOM aTTeCTaIlH

IcemecTp (3auer)
Jluneiinas anrebpa v aHATUTHYECKAs! TEOMETPUs

1.ITonsitue o marpuiie. OnpeaeauTen BTOPOTro U TPETHETO MOPSIAKOB.
2.OCHOBHBIE CBOICTBA OIPENEIUTENEH.
3.MuHOp u anredpandeckoe JOTMOTHEHHUE.
4.TeopeMbl 0 pa3I0KEHUHU OTIPEEIUTEINS MO JIEMEHTaM CTPOKH WM CTOJIOIA.
5.Pemienne cucrem nuHelHbIX ypaBHeHuit (CJIY) ¢ momoimsto onpeaenureneid. @opmynsl Kpamepa.
6.CiioxxeHre MaTpull, yMHOKEHHE Ha uyncio. Hynesas maTpuna.
7.YMHOXEHHE MaTpUIlbl HA MaTpully. EnuHndHas matpuua.
8.00parnas marpuna. Marpuunsiit meron peruenus CJIIY.
9.Panr Matpuiibl 1 ero Beruucienue. Teopema Kponekepa-Kanenu.
10.IIpocTeitmne cBenenus o Bekropax. Clio)keHHE BEKTOPOB. Y MHOKEHUE BEKTOPA HA YUCIIO.
11.basuc u koopauHatsl BekTopa. [Ipoekiusa BekTopa Ha BeKTOp. PasioxkeHune BEKTOpa B OPTOrOHAIBLHOM
6a3uce. Hampapnsiomniye KOCUHYCHI BEKTOPA.
12.CkansipHoe nmpou3BeICHUE BEKTOPOB U €0 CBOMCTBA. Y CJIOBUE OPTOTOHAJILHOCTH BEKTOPOB.
13.BeKkTopHOE IPOU3BEIEHUE BEKTOPOB U €0 CBOMCTBA. Y CJIOBHE KOJUIMHEAPHOCTH BEKTOPOB.
14.CMemianHoe MpOU3BEICHUE BEKTOPOB U €r0 CBOMCTBA.
15.JIunelinble npoctpaHcTBa. basuc u pa3MepHOCTh JIMHEHHOTO POCTPAHCTBA.
16.AxcromMaTH4YeCKOE ONpEIETICHUE CKAIIPHOrO Mpou3BeaeHus. EBKIIMI0BBI TPOCTPAHCTBA.
17.11nockocTh. YpaBHEHUS IIJIOCKOCTH B HOPMAJIbHOM BHJIE B BEKTOPHOM U KOOPIMHATHOH (hopmax.
18.00mmee ypaBHEHHE TIJIOCKOCTH, TPUBEIECHHWE €ro K HOPMaJbHOMY BHAY. YPpaBHEHHE TUIOCKOCTH,
MIPOXOALIEH Uuepe3 NaHHYI0 TOUKY.
19.YacTHble caydan pacnoyIOKEHHS TIIIOCKOCTA OTHOCUTENIBHO CUCTEMBI KOOPANHAT.
20.YcnoBus napajuieIbHOCTH U NEPIEHANKYIISIPHOCTH IJIOCKOCTEN. YT0JI MEXy IUIOCKOCTSIMU. PaccrosiHue oT
TOYKH JO MJIOCKOCTH.



21.YpaBHeHME TIIOCKOCTH, MTPOXOIAIICH Yepe3 TPU JaHHbIE TOUKHU. [ MIEPIIOCKOCTb.

22 Ilpsimast muHus. BekTopHOE, KAHOHUYECKUE U TApaMETPUUIECKUE YPABHEHUS NPSIMOM JINHUY.

23.YpaBHeHHe psAMOi, Tpoxosiiiei yepe3 ase Touku. O01ee ypaBHeHHE IpsiMoii. B3anMmHoOe pacronoxenue
MPSIMBIX B IPOCTPAHCTBE.

24.B3auMHO€ pacroJiOKEHUE MPSIMOM U TIJIOCKOCTH.

25.YpaBHEHHUS U CBOMCTBA KPUBBIX BTOPOTO MOPsKA (SIUIUIICA, TUTIEPOOIIBI, TapadoIIb).

26.1TonsipHas cucrema KOOpAMHAT. Y PaBHEHUS KPUBBIX B MOJISPHBIX KOOpIMHATAX.

BBenenue B MaTeMaTHUECKUN aHaIN3
1. Yucnoast pyHKIms ogHoi nepemenHoi. Kiaces! ¢pynkuuii. CBolicTBa rpaukoB GyHKIUH.
2.Anrebpanueckas kinaccuduranus QyHKITUi.
3.IlocnenoBarenbHOCTh. YK CIOBas MOCIEI0BATENBHOCTb.
4.Ilpenen uncnoBoil GyHKIIMHA OTHOM MEPEMEHHON B TOUYKE M OECKOHEYHO yIaJIeHHOMN TOUKe.
5. beckoneuno manas BenuuuHa (BM). Orpanudennsie, 6eckoneuno Oonbmue (bb) u oTaenuMeie OT Hyss
BeJIMYMHBI. Teopema
cBs13u BM ¢ BenmMUMHOM, UMEIOIIEH TPEAE.
6. Teopema o cBsizu bBM u bb BennuuH. TeopeMa o0 CBSI3U OTIETMMOM OT HYJISl U OTPAHUYEHHON BEJIMYUHBI.
7. Ilpocreiimue cBorictBa bM BenuuuH.
8.Ilpocreiiime cBOMCTBA MPEIEIOB.
9.CpaBuenue bM. DkBuBanenTHsie BM.
10.CgoiicTBa sxBuBaieHTHBIX BM. ['maBHas ywacts bM u bb BennuuH.
11.Teopemsl 0 peenbLHOM MEPEXO0/I€ B HEPABEHCTBE U NMEPBBIM MPU3HAK CYIIECTBOBAHUS MIpeea.
12.I1epBbIit 1 BTOPOIl 3aMeYaTeIbHbIE TPEACIIBI.
13.®yHkuus, HenpepbiBHas B TOYKEe W Ha oTpe3ke. OJIHOCTOpOHHUE Tpenenbl. Buabl Touek paspbiBa st
YUCJIOBOM (DYHKITUHM OJTHOM TIEPEMEHHOM.
14.CpoiicTBa pyHKINH, HETPEPHIBHBIX B TOUKE.
15.CgoiicTBa (hyHKIHI, HEIPEPHIBHBIX HA OTPE3KE.

HuddepennpraibHOE HCUUCTICHUE
1. Auddepennunan v mpou3BoIHAsI YUCIOBON (QYHKIIUN OAHOM repeMeHHoM. ['eomeTpruuecKkuii CMbICI.
2.CBojiKa mpaBuJI JIJIsl BBIYUCIIEHUS TPOU3BOIHBIX.
3.Teopema o cBsi3u JupepeHIUPYeMOCTH M CYIIECTBOBAaHUS Ipou3BoAHOH. Teopema o cBsA3M
mudGepeHIPYEMOCTH U HEMPEPHIBHOCTH.
4.Bpruncienne npou3BOAHBIX U U (HEpEeHITNATOB CIOKHBIX (YHKIUHA.
5.Beruncnenye mpou3BOAHBIX HESIBHBIX (DYHKITUH.
6.ITpon3BonHbIe U MU HepeHInaTbl BEICIINX TOPSIKOB IS YUCIOBON (DYHKIIMN OJJHOM MEPEeMEHHOM!.
7.CBoiicTBa pyHkiui, nuddepeHnupyempix Ha nHTepBaie. Teopembl Poms, Ko u Jlarpamka.
8. Teopema Jlonurans. PackpeiTie HeonpeaeneHHocTen 1o npasuity Jlonurans.
9.®opmyna Telmopa ajis MHOTOYJIEHA.
10.®opmyna Teitnopa ans pynkuuu. Octarounslii wieH Gopmyisl Teitnopa B popme Jlarpanska u [leano.
11. Bo3pacranue u yobiBaHue (yHKIIHH.
12.. DkcTpeMyMbl GYHKIUU.
13. BeINyKJIOCTh ¥ BOTHYTOCTh KPUBOM.
14.. Touku nepernda KpUBOH.
15.AcuMITOTHI KPUBOIA.
2 cemecTp (3K3aMeH)
@OYHKINMHY HECKOJIbKUX NEPEMEHHBIX
l.Ilonmubit  guddepeHnran M YacTHbIE MPOU3BOAHBIC YHUCIOBOW (YHKIMH HECKOJBKUX IEPEMEHHBIX.
['eomeTpuyeckuii CMbICI.
2.JIokanbpHBIE SKCTPEMYMbI (PYHKIIMU HECKOJIIBKUX ITEPEMEHHBIX.
3.YcnoBHBIE SKCTPEMYMBI YUCIOBOM (DYHKITUU HECKOJIBKUX NIEPEeMEHHBIX. MeTon MHOXUTENeH Jlarpanka.
4.I'mo0GanbHbIE SKCTPEMYMBI YHCIOBOH (PYHKIMU HECKOJIBKUX ITEPEMEHHBIX.
5.1Ipou3BoiHas CKJISIPHOTO TOJISI IO HApaBieHUIO. [ paiueHT.
6.AnIpPOKCUMALIUS ONBITHBIX TAHHBIX IO METOAY HAUMEHBIINX KBaJIPATOB.
7.11pubnuxeHHble METObI TOUCKA JIOKAIBHBIX SKCTPEMYMOB.



HNuTerpanbHOe HCUKCIICHUE
1.ITepBooOpa3Hast u HeoNpeACICHHBIN WHTETPAIL.
2.OCHOBHBIE CBOMCTBA HEOMPEAECICHHOTO HHTErpaJa.
3.MaTerpupoBaHue MOICTAHOBKOW U IO YaCTSAM.

4 VIaTerpupoBaHue HEKOTOPHIX (PYHKITUN, COIepKAIINX KBAAPATHBINA TPEXUICH.
5.Panmonaneueie apodu. [Ipocreiinme panunoHagbHbIe JpOOU U UX UHTETPHUPOBAHUE.
6.1TonsiTHE ONpEeIEHHOr0 MHTErpaia Kak mpeena HHTErpajibHON CyMMBI.
7.®opmyna HetoroHa-Jleitbnuna.
8.OCHOBHBIE CBOMCTBA OMPEEIECHHOIO HHTErpaa.
9.01€eHKH ONPEEIIEHHOT0 UHTErpasa.
10.Teopema o cpeHeM 3HAUYCHUU.
11.Beiuucienue onpeaeneHHoro HHTerpaia ¢ NoMOIIbo MOACTAHOBKHU U IO YaCTSIM.
12.Brraucienue miomaei miockux odnactei, oobeMa  TUIOMAAN MMOBEPXHOCTH Tella BPAIICHUSI C TIOMOIIIBIO
OTMpENICTICHHOTO UHTETpaa.
13.Bpruncienue JuHbl AYyTH MIOCKOW KPUBOM € MOMOILBIO OMPEAEIEHHOI0 HHTErpaia.
14.Beraucnenne o0beMa U TUIOIIA U TTOBEPXHOCTH TeJia BPaICHHSI.
15.HecoOcTBEeHHBIE MHTETPAJIBI ¢ OECKOHEYHBIMH TPE/IeIaMU HHTETPUPOBAHUS.
16.HecoOcTBEeHHBIE HHTETPAJIBI OT PAa3PBIBHBIX (PYHKLIUH.
17.TeopeMbl 0 CXOAMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
18.0OnpenenenHplii MHTErpal Kak (QyHKIUS MPeIeNoB HHTETPUPOBAHMUA.

KommiekcHeie uncna
1.KomrmnekcHbie yncna B anredpandeckoii Gopme u ASHCTBUS HAJl HUMH.
2.KomrjieKkcHbIe Yrciia B TPUTOHOMETPUIECKOH | MmoKa3aTeabHoi popmax. @opmynel Myaspa.

3 cemecTp (3K3aMeH)

OObikHOBeHHBIE U] depeHITnaTbHbIC YPaBHEHUS
1.INonsarue o nuddepenuunansuom ypasaeruu (V). 3agaya Komm muis 1Y nepBoro nopsiaxa.
2.YpaBHEHUE C pa3eNaiouuMucs nepeMeHHbIMu. Jluneiinoe /1Y,
3.0mHoponHoe nuddepeHmaibHOe ypaBHEHHE (IEPBOTO MOPSIKA).
4.YpaBHEeHUS B MTONHBIX nuddepeHimanax.
5.3amaga Komm st auddepeHnnanbHbIX YPaBHEHUH BBICIITHX TOPSIKOB.
6.YpaBHEHUS, JOMYCKAIONINE TOHUKEHHUE TTOPSIIKA.
7.JIuHeiHble 0OJHOPOAHBIE ypaBHEHUs. OIpeeeH s U CBONCTBA.
8.Pemenne mTuHEHHBIX OHOPOIHBIX YPABHEHHUH C TTOCTOSITHHBIMH KO3 (QUIIUCHTAMH.
9.CTpyKTypa pelieHus JMHEHHOTO0 HEOAHOPOAHOTO YPABHEHUSI.
10.HaxoxaeHre  YacTHOrO  PEIIeHUs  JIMHEHHOrO0  HEOAHOPOJHOIO  YpPaBHEHUSI C  MOCTOSHHBIMU
K03 (HUIIMEHTAMU U C TIPABON YaCThIO CIIEUATHHOTO BU/IA.
11.MeTon Baprauuu NpOU3BOJIbHBIX TOCTOSTHHBIX.
12.Hopmanbabie cuctembr JIY. Pemenune cucreM JIY ¢ TOCTOSHHBIMH KOX(PQOUIIMEHTAMH METOJIOM
HCKIIFOUYEHHS.

Panpr
1.Psan. Cymma psina.
2.001mue cBOWCTBA CXOISIINXCS PSIOB.
3.CpaBHeHUE PSAAOB C MOJOKUTEIbHBIMU YICHAMH.
4.Ilpuznak cxogumoctu [lamambepa Juisi MOJTOKHUTEIbHBIX PSIOB.
5.PapukanbHbIi npu3Hak cxoauMmocty Komm AJist monoKUTENbHbIX PSAIO0B.
6.1aTerpanbHbIi pu3HaK cxoguMocTu Komm 41t HoJI0KUTEIbHBIX PSAIOB.
7.3Hakouepenytomue psabl. Teopema JleiiOHua.
8.3HakornepeMeHHbIe psAibl. AOCONTIOTHAS U YCIOBHASI CXOAMMOCTH.
9.®yHKIIMOHATIBHBIE PSIIBI U UX CBOWCTBA.
10.Cteniennsie psaapl. Teopema Abers.
11.Psn Teiinopa.
12.Brruncienue 3HaueHus QyHKIIUU yTEM Pa3JIOKCHHS B CTEIIEHHOM PsIJL.
13.Briuncienue MHTErpaioB MyTeM Pa3ioKEeHHs B CTEIIEHHOM psI.
14 ITpubmmxenHol pemenne nuddepeHImaibHbIX YPaBHEHUH C TTIOMOIIBIO PSIOB.
15. TpuronomeTpruyeCKUE PsIBI.



16.Psiap1 dypee.
4 cemectp (7auer)

Teopust BepoaTHOCTEN
1.0OcHoBHBIC TTOHATUS U onpeneneHus. Ciyuaitaple coobiTua. Kinaccuyeckoe M CTaTUCTUYECKOE OIpeaesICHUs
BEPOSITHOCTH COOBITHS.
2.0cHOBHBIE TEOpEeMbI TeopuH BeposTHocTel. [lomHast rpynma coOBITHIA.
3.3aBUCHMBIC U HE3aBUCHUMBIE COOBITHS. Y CIIOBHASI BEPOATHOCTh. TeopeMa yMHOKEHHS BEPOSITHOCTEH.
4.Dopmya MoJIHOM BeposTHOCTH. BepostHoCTh rumnores (hopmyina baiieca).
5.Cnyuaiinas BenmnuuHa (CB). 3akon pacnpenenenus CB. @yHKIMs pacnpeneneHus, ee CBOMCTRa.
6.QyHKIMSA TUIOTHOCTH, €€ CBOMcTBa. XapakTepuctuku CB.
7.buHOMMaNBHBIN 3aK0H pacnpeneneHus CB, ero cBoiicTBa, XapaKTepUCTUKH.
8.Pacnpenenenue IlyaccoHa, ero XxapakTepUCTHKH.
9.PaBHOMEpPHOE M TTOKA3aTEIbHOE pacpeaenacHus HernpepeiBHOM CB.
10.Hopmanbubiii  3akoH  pacnpeaenenuss CB. ®@ynkuus mnotHoctd. HopMupoBaHHOE HOpMallbHOE
pacnpenenenue. aterpan BepositHocTer (pynkius Jlammaca).
11.BepoatHocTs nonaaanus B 3alaHHbI nHTEpBall. [IpaBuio Tpex curm. AcCuMMETpUs U IKCLECC.
12.BepossTHOCTh HACTYIUICHHsS] COOBITHI NMpU HE3aBUCUMBIX HcHbITaHUAX (popmynsl bepuymnu, Ilyaccona,
JOKaJIbHas TeopeMa Jlaraca).
13.3akon Gospmmx yucen. Teopema YeObimena, yacTHBIN cirydail TeopeMbl. Teopema bepuymnu. [lonstue o
Teopeme JIdmyHoBa.
14.TlonsiTe O CIy4YalHBIN TPOLIECC U UX XapaKTEPUCTHKAX.
15.9nemMeHThI TEOPUH HAZEKHOCTH.

Maremarnueckas CTaTUCTHUKA

1.I'enepanpbHas COBOKYMHOCTh W BbIOOpKa. Crarmcrmueckass (GyHkius pacmpeneneHus. CraTucTHyYecKas
IJIOTHOCTH BEPOSITHOCTH. YHCII0BBIE XapaKTEPUCTUKH CTATUCTUUECKUX PACIIPENEICHUM.

2.0CHOBHBIE TOHATUS O TOYEYHBIX OLEHKAaX MapaMeTpoB pactpeneneHus. OLeHKa MaTeMaTH4ecKoro
OKHJIaHHUSL.

3.MeTtoabl MOCTPOCHHUSI 3aKOHOB PACIPEIEICHUS 10 ONBITHBIM JAHHBIM: METOJ MOMEHTOB.

4 TIpuHIUT MaKCUMAIBHOTO TIPABIOTION00MS.

5.JloBepuTenbHbIE HMHTEpPBaIbl M JOBEpUTENIbHAsE BEPOSTHOCTh. JlOBEpUTENbHBIM HWHTEpBAT IS
MaTEeMaTHYECKOT0 OXKUIaHUS IPU OOJBIIOM 00beMe BBIOOPKH.

6.JloBepuTENbHBIN HHTEPBAI ISl MATEMAaTHUYECKOTO 0XKUIaHUS IPU MaJIoM 00beMe BHIOOPKHU.

7.11oHsATHE O CTATUCTUYECKHUX TUIIOTE3AX.
8.Bunpl runotes. Kpurepuii [lupcona X2.

9.I'unore3a 0 AMCHEPCUSX JBYX HOPMalbHBIX ciy4yaiHbiX BennuuHax (CB) (mpM HEM3BECTHBIX CpPEIHUX).
['unotesa o agucnepcusx nByx HopMainbHBIX CB (Ipu M3BECTHBIX CPEIHUX ).

10.Muoromepnsie CB. @yHKIUSA U INIOTHOCTH pacnpeeneHus asymepaoi CB.

11.YcinoBHbie 3ak0HBI pacnpenesienus. MoMeHnTsl 1symepHoii CB.

12.HopManbHbIi 3aKOH Ha IJIOCKOCTHU. Y CIOBHBIE MATEMATUYECKUE OKUIAHMSL.

13.JIuneitnas perpeccus.

14 KoppensiimoHHO-perpecCuOHHbIM  aHanu3. OyHKIMOHANIbHAS, CTOXAaCTUYECKas M KOPPENSIMOHHAS
3aBUCHMOCTH.

15.0npenenenue GopMbl MapHOH KOPPETSILUOHHON 3aBUCUMOCTH.

16.PerpeccoHHbIN aHAW3 TApHOUN JTMHEWHOW 3aBUCUMOCTH.

17.KoppensiiinoHHbINA aHaTU3 MapHOM JIMHEMHOW 3aBUCUMOCTH.

18.CtatucTiveckrue MeTo1pl 00pabOTKHU IKCIIEPUMEHTATBHBIX JaHHBIX.

3. Meroau4eckue MaTepHaJibl, ONpeaeJsoIue Npoueaypy 1 KpUTepuH Ol eHMBaHUSA
c(hopMHPOBAHHOCTH KOMIIETEHIMH NP NPOBEACHUH IIPOMEKYTOYHOM aTTeCTAlMU

Kpurtepun ¢popMupoBaHusi OLIEHOK 110 0TBETaM HA BONPOCHI, BHIIOJHEHHIO TECTOBBIX 3a1aHUH

- OLOCHKA <«OTJHUYHO» BBICTABJISICTCA 06yqa10meMyc;1, €CJIn KOJMYCCTBO NPABUIIBHBIX OTBCTOB Ha
Bonpockl coctapisieT 100 — 90% ot oluiero o6bEMa 3aJaHHBIX BOIIPOCOB;



- OIIGHKa «XOpOIIO0» BBICTABISIETCS OOydYarOIIEMyCs, €CIM KOJIMYECTBO MPABWIBHBIX OTBETOB Ha
BOMpPOChl — 89 — 76% ot o01iero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKa «YIOBJIETBOPHTEJBHO» BBHICTABISACTCA OOYYAIOUIEMYCs, €CIM KOJIWYECTBO NPABHIBHBIX
OTBETOB Ha TeCTOBbIE BONPOCH! —75—-60 % oT 0011ero oobémMa 3a1aHHBIX BOIIPOCOB;

- OLICHKA «HEeYIOBJIETBOPHUTEIBLHO» BBICTABISCTCS OOYYalOIIEMyCs, €CIM KOJHMYECTBO NPABMIBHBIX
0TBeTOB — MeHee 60% oT 0011ero 00bEMa 3a1aHHBIX BOIIPOCOB.

Kpurtepun ¢popMupoBaHus OLIEHOK IO Pe3y/JbTaTaM BBINOJHEHHS 3aJaHUI

«OTAHYHO/32YTEHO0» — CTABUTCS 32 padOTY, BHIMTOJHEHHYIO MOJTHOCTHIO 03 OMUOO0K U HEJOYETOB.

«Xopomio/3a4TeH0» — CTAaBUTCS 3a PadOTY, BBITIOIHEHHYIO IMOJIHOCTHIO, HO TP HAIMYMH B HEW He Oolee
OJIHOM Herpy0oii OmMOKN 1 OTHOTO HeoueTa, He 0oJiee TPeX HEJJOUYETOB.

«Y10BJIETBOPUTEIBLHO/3aUTEHO0» — CTABUTCS 32 PadOTy, €ClIM 00yYaIONIHIiCs TPaBUIBHO BBITIOJTHHI HE
MeHee 2/3 Bcei paboThl WK JOMYCTHI He OoJiee oJHOW Tpy0Ooit ommOKu U ABYX HEIOYETOB, HE Oojee OIHOM
rpy0oil u ogHON HerpyOoi ommOku, He Oosiee TpeX HErpyObIX OIMIMOOK, OJHON HErpyOoOW OMMOKH M JABYX
HE/I0UETOB.

«HeynoBJIeTBOPUTE/ILHO/HE 3aYTEHO» — CTAaBHUTCS 3a palOTy, €CIU YHCIO OIMHOOK M HEI0YETOB
MIPEBBICHIIO HOPMY ISl OLIEHKH «YJIOBIIETBOPUTEIHHOY» HITU MPABUIBLHO BHITIOTHEHO MeHee 2/3 Bcel paboThl.

Buowl owuboxk:

- epybOvle OwuUbKU: He3HaAHUe OCHOBHLIX NOHAMUU, NPABUN, HOPM, HEe3HAHUe NPUeMO8 peuieHus 3a0ad;
OWUOKU, NOKAZLIBAIOWUE HENPABUTILHOE NOHUMAHUE YCA08USL NPEOSIONCEHHO20 3A0AHUSL.

- HezpyOvlie OWUOKU: HEMOYHOCMU DOPMYIUPOBOK, ONpeOeleHUll, HEePAYUOHANbHBIU 6bl00p X004
peueHus.

- HeOouemvl. HEPAYUOHATbHbIE NpUeMbl BbINOIHEHUS 3A0aHUs; OMOeNbHble NOSPEULHOCU 8
opmynuposke 8v1860008; HeOPeINCHOE BbINOIHEHUE 3A0AHUSL.

Kpurepun ¢popmMupoBaHusi OLIEHOK 110 3a4eTy

«3auTeHO»» - OOyYArOMMKCS TOJIYYHJ OIEHKY «3a4TeHO» M0 BCEM JabOpaTOpHBIM padoTam,
00yyYaroImuicss JeMOHCTPUPYET 3HAHHWE OCHOBHBIX DPA3/IEOB NPOrpaMMbl M3y4aeMOro Kypca: ero 0a3oBbIX
MOHATUHA W (yHIAMEHTAIBHBIX MPOOJIeM; MPHOOpesl HEOOXOIUMbIE YMEHHsS W HaBBIKH, OCBOWJI BOIPOCHI
NPAKTUYECKOTO MPUMEHEHHs TIOJIyYeHHBIX 3HAHWW, HE JOMyCTHJ (HAaKTUUYECKUX OMIMOOK TpU OTBETE,
AJOCTAaTOYHO TIIOCICOOBATCIIPHO W  JIOTUYHO  H3JIaract TGOpeTI/I‘-IGCKI/Iﬁ Marcpuall, AOIMyCKas  JIMIIb
HE3HAYUTENIbHBIC HAPYIICHHS MTOCIIEIOBATEIIPHOCTH U3JI0KECHHS U HEKOTOPBIE HETOYHOCTH.

«He 3auyTeHO»» - 3auTeHbl HE BCe JabOpaTopHble pabOTHI, BBICTABIAETCS B TOM Cilydae, KOrja
00yyYaroImuics: TEMOHCTPUPYET (PparMeHTapHbIC 3HAHUS OCHOBHBIX PA3JIENIOB MPOrpPaMMbl H3y4yaeMOro Kypca:
ero 0a3oBBIX MOHATUH M (QyHAAMEHTAIBHBIX MPOOJEM. Y 3K3aMEHyeMOro ciiabo BbIpakeHa CIIOCOOHOCTH K
CaMOCTOSITEIbHOMY ~aHAJIMTUYECKOMY MBIIUICHUIO, WMEIOTCS 3aTpyJHEHUS B M3JIOKEHUM MaTepuana,
OTCYTCTBYIOT HEOOXOZMMBIC YMCHHUS Y HaBBIKH, IOIYIICHBI IPpyObIe OMMOKHM 1 HE3HAHNE TEPMHHOJIOTHH, OTKa3
OTBEUYaTh Ha JOTOJHHUTEIBHBIC BONPOCHL, 3HAHWE KOTOPBIX HEOOXOJMMO Ul MOJYYEHHs ITOJIOXKHUTEIbHON
OLICHKH

Kpurepun ¢popmMupoBaHNs OLIEHOK 0 IK3aMeHY

- OlleHKA «OTJIMYHO» BBICTABISETCSA 00yUalOMIEeMYyCsl, €CITU
00y4JaroImuiCs IEMOHCTPUPYET 3HAHME BCEX PA3ZEIOB M3yYaeMOW IUCHUIUIMHBL: COAEpKaHHe 0a30BBIX
NOHATUH M (QyHAaMEHTAJIbHBIX MPOOJIEM; YMEHHUE M3JIaraTh IMPOTPaMMHBIA MaTepuall ¢ JEMOHCTpauuein
KOHKPETHBIX mIpuMepoB. CBOOOAHOE BIIaJeHHE MaTepUalioM JOJDKHO XapaKTepU30BATHCS JIOTMYECKOU
SICHOCTBIO U YETKUM BHUJICHUEM IyTeH MPUMEHEHHsS IMOJyYCHHBIX 3HAHUI B NMPAKTHUECKOW JESITeIbHOCTH,
YMEHHEM CBsI3aTh MaTepuall ¢ APYTUMHU OTPACISIMU 3HAHHS,
- OLIEHKA «XOPOII0» - O0YyYaIOMINICS AEMOHCTPHPYET 3HAHMS BCEX PA3/IEeiOB M3Y4aeMOM AMCIMIUIAHBI:
coziepkanue Oa30BBIX MOHATHH M (QYHIAMEHTAIBHBIX IMpoOsieM; MpuoOpen HEeoOXOAMMbIE YMEHHUS U
HaBBIKH, OCBOMJI BOIPOCHI MPAKTHYECKOTO NMPUMEHEHUS MOMYYEHHBIX 3HAHWH, HE JTOMyCTHI (PaKTHIeCKUX
OmMOOK TMPH OTBETE, JOCTATOYHO IOCIENOBATEIBHO M JIOTUYHO H3JIAraeT TEOPETUYECKHH Marepual,
JOIyCKasl JINIIb He3HAYNTEIbHbIC HapyIICHUs TIOCIIEI0BATEIIEHOCTH N3JI0KEHHUSI U HEKOTOPBIE HETOYHOCTH.
Taxum 00pa3oM jaHHas OI[EHKA BBICTABISACTCS 33 IPABUIbHBIN, HO HEIOCTaTOYHO TOJIHBII OTBET.

- OLEeHKa «YyAOBJETBOPUTEJbHO» - OOYYaIOMIMIHCS JEMOHCTPUPYET 3HAHWE OCHOBHBIX pa3/eioB
pOTrpaMMbl U3y4aeMOro Kypca: ero 0a3oBbIX MOHATHHA M (yHIAMEHTAIbHBIX mpobsieM. OpHaKo 3HaHUE



OCHOBHBIX MPOOJIEM Kypca He TOIKPEIUISIOTCS KOHKPETHBIMHU MPAKTHYSCKUMU MTPUMEPaMH, HE TIOJTHOCTHIO
paCKpBITa CyH_IHOCTB BOHpOCOB, OTBET HCAOCTATOYHO JIOTMYCH U HC BCCraa IIOCICOOBATCIICH, ,Z[OHYH_IGHBI
OIIMOKH M HETOYHOCTH. ;

- OLIEHKA «HEYIOBJIETBOPUTEJIBLHO»- BBICTABIISCTCS B TOM CIIydae, KOrjia 00y4yaromuiicsl IEMOHCTPUPYET
(dparMeHTapHBIE 3HAHHWS OCHOBHBIX pa3/eloOB IPOTPaMMBI M3yYaeMOTo Kypca: ero 0a30BBIX MOHATHH U
(dyHIaMEeHTANbHBIX Tpo0ieM. Y 5K3aMEHyeMOro ciabo BbIpakeHa CIIOCOOHOCTh K CaMOCTOSITEIHOMY
AHAIUTUYECKOMY MBINUICHUIO, WMEIOTCS 3aTpPy[HCHHS B W3JIOKEHHH MaTepuana, OTCYTCTBYIOT
HE00XO/IMMBbIE YMEHUS U HaBBIKHU, JOMYLICHBI IPyOble OIMIMOKY U HE3HAHHE TEPMUHOJIOIHH, OTKA3 OTBEYATh
Ha JIOTIOJIHUTENIbHBIE BOIIPOCHI, 3HAHUE KOTOPHIX HEOOXOIUMO /IS TTOTYUEHHS MTOJI0KUTEIbHON OLIEHKU



