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Coneprxanue

IlosicHuTeIbHAS 3aIMMCKa.

TumnoBbie KOHTPOJLHBIC 33JJaHUS WJIM HHBIC MaTepUaIbl IJIs1 OIEHKH 3HAaHWM, YMEHH, HABBIKOB W (MJIH)
OTIBITA JESATEIHLHOCTH, XapaKTEPU3YIOIINX YPOBEHb C(HOPMUPOBAHHOCTH KOMITCTCHITHH.

Metoanyeckre MaTepHaibl, ONPEACSIONNe TPOLUEAYPY U KPUTEPHH OLIEHUBAaHUA COPMHUPOBAHHOCTH
KOMHCTCHI_[I/II;'I HpI/I HpOBeIIeHI/II/I HpOMe)I(YTOqHOﬁ arTeCTalnuu.



1. HosicHuTEIbLHAA 3aIHCKA

HCJIB HpOMG)I(yTO‘IHOﬁ aTTeCTallu — OLCHUBAHUC MPOMCIKYTOYHBIX W OKOHUYATCJIBHBIX PC3YyJIbTATOB

oOydYeHHsI 10 JIUCLUIUINHE,
00pa3zoBaTeNbHON IPOTPAMMBI.

00eCneunBaOIIUX JOCTHXKEHUE IIJIAaHUPYEMbIX PE3yJbTaTOB

OCBOCHU

@opMbI TPOMEKYTOYHON aTTeCTallMU: dK3aMeH (1Mo o4Hoil gopme - 1, 4 cemectp), 3a4eThl (11O OUHOIA
dbopme -2, 3 cemectp). Dk3ameH (1o 3a04HO# popme - 1, 2 Kypc), 3a4eThl (110 3a04HO# hopme -1, 2 Kypc).

[Tepeuens KoMIEeTeHIINA, POPMUPYEMBIX B IIPOLIECCE OCBOCHUS TUCIIUTUTHHBI

KOII 1 HAUMCHOBAHHUEC KOMIICTCHIITNH

Kox nannkaTopa mocTKeHUS
KOMIIETEHIIHH

OIIK-1 CnocobeH periaTh HHXEHEPHbIE 3a/1a4U B IPO(HECCUOHATIBHON NESITEILHOCTH C
HCIIONIF30BAHNEM METOIOB €CTECTBEHHBIX HAyK, MATEMAaTHIECKOTO aHAN3a U MOJCINPOBAHHUS

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

Pe3ynbTaTel 00yueHus Mo AUCHUILTUHE, COOTHECEHHBIE C TNIAHUPYEMbIMH
pe3ysbTaTaMu OCBOEHUS 00pa30BaTEIbHON IPOrpPaMMBI

poeCCHOHANBLHON ACATEIBHOCTH

aHAINTHYECKOW TEOMETpUM W  JIMHEWHOW  anreOphl,

Koz u HaumeHOBaHME HHIANKATOPA Pe3ynbTaThl 00y4eHUs M0 TUCIUIIMHE O11eHOYHEIE
JOCTHIKEHHST KOMIIETEHIIUU MaTepuabl
(cemectp )
OIIK-1.1 TIpumenseT MeToasl BeIcel | OOydaromIUIACs 3HACT:
MaTeMaTHKH isic: penreHus 3a1a4 | -OCHOBHBIC MOHATHS M METOIbI MATEMaTHYCCKOIO aHaau3a, | 3amaHus

1 cemectp (Nel--

U PepeHIInaNIBEHOTO M HHTETPAIBHOTO UCUHCIICHHUSI. Nel0)
-OCHOBBI  TCOPHHM  BEPOSITHOCTEH, — MAaTeMaTWieckoil | 2cemectp  (Nell--
CTATHCTHKH. Ne20)
3 cemectp (Ne21--
Ne30)
4cemectp  (Ne31--
Ne40)
OO0yuaronuiicst ymeer: 3ananus
-HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI GCTECTBEHHOHay4HbIX | 1 cemectp (Nedl--
JUCHUIUIMH B PO(PECCHOHAIBLHOM AEATEILHOCTH; Ng43)
-IPUMCHATh MAaTEMaTHYCCKUEC METOJbl i1 PCIICHUS ZCeMeCTp (N944--
MPaKTUYECKHUX 3a7a4. Ned6)
3 cemectp (Ned7--
Ne49)
4cemectp  (Ne50--
Ne52)
OOyuarontuiicst BiajeeT: 3amanus
-METOlaMH ~ MaTeMaTHdeckoro onmcanust ¢usudeckux | 1 cemectp (Ne53--
SIBJICHUI M MIPOLIECCOB, Ne55)
-armapaTom MaTeMaTHYECKOTO aHamm3a, Teopun | 2cemectp  (Ne56--
BEPOATHOCTEH U MAaTEMaTHUECKOH CTaTHCTHKY. No58)
3 cemectp (Ne59--
Ne61)
4cemectp  (Ne62--

Ne64)




[TpomexyTouHast arTecTamnus (3K3aMeH) MMPOBOJAUTCS B OJTHOM U3 CISAYIOMUX HOpM:
1) oTBeT Ha OWJIET, COCTOSINUI M3 TEOPETHUECKUX BOMPOCOB U MPAKTUYCCKUX 3a/IaHUIA;
2) BeinoaHenue 3aaanuii B DMMOC CamI VIIC.

[TpomexyTouHast aTTecTanus (3a4eT) MPOBOAUTCS B OJHOM U3 CIIEAYIOMUX GopMm:
1) cobecenoBaunue;
2) seimonHeHue 3ananuii B OMMOC Caml YIIC.
2. Tunosble! KOHTPOILHBIE 32IAHUS WM HHbIE MATEPHAJIBI /151 OLEHKH 3HAHMIA, yMeHMIi,
HABBIKOB M (WJIN) ONBITA 1eATEIbHOCTH, XaPAKTEPU3YIOIIUX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIIH i
2.1 TunoBblie BONPOCHI (TECTOBBIE 3a/1aHNs) /IJIs1 OLIEHKH 3HAHHEBOT0 00Pa30BaTEJILHOI0
pe3yJibTarTa

Koa u HaumeHOBaHME HHIANKATOPA OO0pa3oBaTeNbHBIN pPe3yybTaT
JIOCTIDKEHUS] KOMIETEHITUH

OIIK-1.1  Ilpumenser  Metonsl | OOydYarOUIUiiCcsS 3HACT:

BBICIIE MaT€MaTHKU JJIs PEIIEHUS | -OCHOBHBIC IIOHSATUS M METOABI MaTeMaTHYECKOrO aHajiH3a, aHAJIUTHYECKOH TeOMETpHU U

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

1. EnuHudHON MaTpHIEH Ha3bIBACTCS:

A) nuaroHagbHas MaTPHUIIA, C CAMHUIIAMU Ha TJIABHOM JHArOHAIIH;

B) xBaapaTHas MaTpuIla ¢ ¢IMHUIIAMH Ha TJTABHOM JTHArOHAJIH;

C) kBampaTHas MaTpHIIA, 3JICMEHTAMH KOTOPOH SIBJISFOTCS €TUHHIIBI?

2.YTO0 MOXHO CKa3aThb O CHCTEME JMHEWHBIX YPaBHEHUI C MaTpHIen (A)H pacUIMpPEHHOW MaTpULEH,
ccmu rang(A) < rang(AB):

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

3.IlepeMHOXaTh MOYKHO MaTPHIIBL:

A) mroboro pasmepa;
B) TobKO KBapaTHBIC MATPHIIBL;
C) TONbKO eTMHUYHBIE MATPHIIBI;
D) marpuiisl Takue, 9TO JIEBbIi COMHOXKHTEIb UMEET CTOJILKO CTOJIOIOB, CKOJIBKO CTPOK Y MPaBOTO
COMHOYKUTEJIS.
4.OnpenenuTenb BHIYUCIAETCS:

A) s 11000 MaTPUIIH;
B) TONBKO TS € IMHUYHON MaTPHIIGI;
C) TOJBKO IS THArOHATBLHON MaTPHIIbI,
D) TONbKO [Tt KBAAPATHON MATPHUIIBI.
5. Metox Kpamepa npuMeHHM /ISl PEIICHUS CUCTEMBI INHEWHBIX YpaBHEHHIMA, €CITH:

! TlpuBoasTcst TUIOBBIE BOMPOCH U 3ajmaHust. OUEHOYHBIE CPEICTBA, NPEAHA3HAUCHHBIE I MPOBENEHHS AaTTECTALMOHHOTO
MEpOIpHUATHS, XpaHATCs Ha Kadeape B TOCTATOYHOM JUIsi IPOBEAEHHS OLIEHOYHBIX IPOLELYp KOJMYecTBE BapuaHToB. OlIEeHOYHBIE
CpEICTBa MOJUIEKAT AKTyaIM3alldd C Y9eTOM DAa3BHTHUS HAyKH, OOpa3oBaHUS, KyJIbTYpPbI, SKOHOMHKH, TEXHHKH, TEXHOJIOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACIIPOCTPAHEHHE COIEPKaHM OIIEHOYHBIX CPEICTB CPEIU 00YJaIONINXCsl YHIBEPCUTETA
HECYT 3aBEIyIOMMNi Kaeapoil 1 MpernogaBaTelb — pa3padoTUNK OLEHOYHBIX CPEICTB.



A) MaTtpuIiia CHCTEMBI JIt00as;
B) marpwuiia cHCTEMbI COCTOUT TOJBKO U3 CIMHHUII,
C) MatpuIia CUCTEMBI JII00ast KBaipaTHasi;
D) marpwuiia cuCTeMbl KBajpaTHasi U HEBBIPOXKICHHASL.
6. Eciu dynkmus f(X) nenpepriBua Ha [a;b],auddepennupyema na (a;b) u y(a) = y(b),ro na (a;b)moxuo
HANTH XOTsI OBl OJTHY TOYKY, B KOTOPOH :
A) dbyHKIHS HE onpe/eNeHa;
B) npousBoaHas pyHKIIMU HE CYIIECTBYET;
C) Henb3s MpoBECTH KacaTelbHYIO K TpaduKy QyHKIUH;
D) npousBoanas pyHKImM oOpamiaeTcsi B HOJb.

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

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

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

8. I'paduk kakoi pyHKIMHU HAa BCEM OTpe3Ke [a,b] OMHOBpEMEHHO YAOBIETBOPSET TpeM ycioBusaMm: y>0; y'<
0; y">0?

BapI/IaHTLI OTBCTOB!:

A) Bce rpaduku B) Tonbko II C) Tonbko III
D) Tonbko 1T u I1I. E) Tonbko I u I

9. IIpon3BoHON BTOPOro MOPSAAKA HAa3bIBACTCS:

A) kBasipaT IpOU3BOIHON NEPBOTO MOPSIKA;

B) npousBoaHas 0T MpoOU3BOJHON MEPBOrO MOPSAIKA;

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

10.Haittu qudpdepenrman dyukiun y = arctg(e?)




2x
2¢ 2¢ 2e

dy=——dx dy=——dx dy = ——=dXx
A) I+e* B) 1+e”* Q) VI+e™
2x . 2x
dy:e—4dx dyzz—idx
D) I+e™ E) I+e™
2 cemecTp

11.Haiitu o6nacts onpenenenus Gpyukuun T (X,y)=,/3y+2

A) BCsl KOOpIUHATHAS TUIOCKOCTh, KPOME TOUEK, MPUHAICKALIUX MPSIMOid Y=-2/3
B) monyriockoctry > -2/3;

C) monymtockocthy < -2/3;

D) monyruiockoctby>2/3.

12. YacTHOW NpOU3BOTHON (PYHKIIMU HECKOJIBKHX IIEPEMEHHBIX Ha3bIBACTCS:

A) Ipou3BOHAS OT YaCTHOTO apryMeHTa (PYHKIIHH;

B) nmpou3BoaHas OT mpon3BeeHHUS apTYMEHTOB (DyHKIIUH;

C) npou3BOHAsI OT YaCTHOTO apIyMEHTOB (PYHKIINY;

D) IIpOU3BOJHAA OT (1)YHKI_II/II/I IIpU yCJIOBUH, YTO BCC apIryMCHTBI KPOMC OJHOI'O OCTAOTCS NOCTOSIHHBIMU.

13.Ecmu U = ln(3x —y? +2z3), to 3Hauenue U'; B Touke M(1;0;1) pasHo...
A)5 B) 3 C) 1/5 D) 6/5
14. TlonueiM auddepennranoM GyHKINN HECKOJIbKUX IIEPEMEHHBIX Ha3bIBACTCS:
A) rnaBHas JMHENHas 4acTh NpHUpalieHus pyHKIUY IPU U3MEHEHUH Jlorapudma
OJIHOTO apryMEHTa;
B) rnaBHas nuHelHas yacTh NpHUpalieHus QyHKIUH TPU N3MEHEHUH BCEX apryMEHTOB;
C) nmpupanienue GQyHKIUHN TPH U3MEHEHHH BCEX apTyMEHTOB;
D) rnaBHas nuHelHas 4acTh MpHUpalieHust QyHKIMU IPH U3MEHEHUH Joraprudma 0IHOTO U3 apryMEHTOB.
15.Toukn, B KOTOPBIX BCE YaCTHBIE MPOM3BOAHBIE paBHbI 0, HA3BIBAOTCS:

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

16. ®ynknus F(x) HazpiBaeTcst mepBOOOpa3HOM ISl HEMPEPHIBHOW QyHKINHN y = f(X), ecnu:
A) F(x)=f(xX)+C; B)F'(x)=f(x); C)F(x)=f'(x); D)F'(x) = f'(x).

17. HeonpenenenusIM UHTETpaioM GyHKIuM y = f(X) Ha3bIBaeTCA:




A) nepBooOpa3zHas QpyHkimu y = f(x);
B) kBagpat nepBoobOpazHoii pyHkuuu y = f(x);
C) cymma Bcex nepBooOpas3HbIX GyHKIuU y = f(X);
D) coBokymHOCTh Bcex nepBooOpa3Hbix GpyHKmn y = f(x);
18. MeTo MHTETPUPOBAHUS TIO YACTSIM IIPUMEHUM IIPH UHTETPUPOBAHUU:

A) CyMMBI UJTH Pa3HOCTH HECKONBKUX QyHKIMM, B)nuHeiHoi koMOuHaMK QyHKITUT;

C) npousBenenust GyHKIUI; D)nro60oii komOuHanMu JTFOOBIX (QYHKIIUH.
19. ®opmyna UHTErpUPOBAHHUS 10 YACTSIM UMEET BU]L

A) judv:uv+jvdu; B) _[udv=uv—fvdu ;

Iudv = J-udx +Ivdx; D)judv = Iudx—_[vdx
20. Kakoe u3 ciaeayromux CBONCTB ONPEIETICHHOTO HHTErpajia sSBJsSETCS HEBEPHBIM:

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

C) Tf(x)dx:l; D)T f(x)dx:—j}f(x)dx.
3 cemectp.

21. YtoOsl pemiuth auddepeHnnaibHoe ypaBHEHUE Y'X + X + Y =0 , cleayer
1) BBIMOTHATH MOACTaHOBKY y(X)=x*U(x);
2) pa3aenuTh NepeMEeHHbIE;
3) uckatsb pemenue B Buae y(x)=U(x)*V(x).
22. Pemmts quddepeHnnanbHoe ypaBHEHHE Y’ CoS X + Y = XSin X , cleayer
1) BBIMOJHATH MOACTaHOBKY Y(X)=x*U(x)
2) pa3zienuTh NepeMEeHHbIE
3) uckath pemienue B Buje y(x)=U(X)*V(X).
23. lupdepenmanbHbIM ypaBHEHHEM MIEPBOTO MOPSIIKA SIBISIETCS ypaBHEHUE:
Dxy +sinx-y=0; 2) x+sinx-y=0;
3) y"+y'sinx+y=1 4) y"+y —2=cosx;

24. ludpdepeHnmanbHbIM ypaBHEHHEM C pa3AesiaioIUMUCS IEPEMEHHBIMHU SBJIIETCS ypaBHEHUE BUIA:

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




= 4) y’+ﬂ—x;

3) y= X -
Y X +y X

25. Pemenune omHopoaHoro auddepeHIrnanIsHOro ypaBHEHUSI MEpBOrO MOpsiAKa MOXET ObITh HalJCHO B
BUJIC:

1)y = u-v, rae U = u(X) u V = V(X) — HEKOTOpbIC HEU3BECTHBIE (DYHKIIHH;
2) Y = U-X, TOae u=Uu(X) — HEKOTopasi Heu3BecTHas (PyHKINS;

3)y=u+v,rae u=u(X)u V= V(X) — HEKOTOpbIC HEH3BECTHBIC (DYHKIINH;
4)y =u+ X, rae U = u(X) — HekoTopast Heu3BecTHast (DyHKI[HSL.

26. JIuHeHHBIM HEOAHOPOAHBIM AU(PEpEeHINATbHBIM YPaBHEHHUEM IIEPBOTO MOPSAKA SIBISIETCS ypaBHEHUE
BUJIA!

1) y'=fx)g(y);
2)y' +p(x)y =a()y"
3)y' =1(x; y), roe bynkuus f(X; y) — onHOpoaHAs,

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

0
27. aH psin Z— . Ucnonb3ys HE00X0uMOe yCIIOBUE CXOIMMOCTH Psifia, CAeNaiTe BHIBOA

n
=10n+1

1)psin pacxoauTcst

2)psia CXOUTCS

3)Henb3s OMpeAeNuTh CXOAUTCS UIH PACXOAUTCS P
4)npyroii oTBeT

2 (1) . 1
28. Pan z(lj WCCIIEI0BAJIM HA CXOIUMOCTH 110 Tpu3HaKy Ko, Beraucivay npenen k = limy/a, = 3

- 3 n—o0

n=1

Torma MOXXHO cieIaTh BBIBOJ, UTO ...
1) JlauHbIii pax cxoguTcs
2) JlaHHBIH psAa PacXOIUTCS
3) JlaHHBI psia MOXKET KaK CXOJUTHCS, TaK U PACXOJAUTHCS.
4) JlaHHBIH psi HE CYILECTBYET

© "1 n
29. Haiinure cymmy psana E [Ej
n=1

11 2) -1 3)0,5 4)-0,5
30. Pag 1+2+3+4+5+6+... saBusercd...

1) creneHHBIM

2) GyHKIUMOHATBHBIM

3) 3HaKOYEpEeqYIOIIIMCS

4) 3HAKOIOJIOKUTEIBHBIM
4 cemecTtp

31. Ecniu umeetcst N HecoBMeCTHBIX coObITUI Hi, 00pa3yromux NojgHyIo IpyMily, U U3BECTHBI BEPOATHOCTH
P(Hi), a coObITHE A MOXKET HACTYIUTh Mociie peanu3amnuu ogHoro u3 Hi u u3BectHbI BepositHoctu P(A/Hi),




T0 P(A) BeIuncsiercs mo popmyie

A) TIOJTHOW BEPOSTHOCTH

B) beprymm

C) Myaspa- Jlantaca

D) baiieca

32. BepoSTHOCTb NOSIBIIEHUS COOBITHS A B HCIIBITAHUM paBHA p. UeMy paBHA IUCIEPCUS YKCia MOSABICHUS
COOBITHS A B OJTHOM HCIIBITAHUH?

A)1-p

B) p(1-p)

C)p

D) 1/p

33. o kaxoii hopMyJie BBIYUCIAETCS BEPOSTHOCTh COBMECTHOTO IMOSIBICHUS ABYX HE3aBHUCHUMBIX COOBITUN
AuB?

A). P(AB)=P(A)+P(B)

B). P(AB)=P(A)+P(B)-P(AB)

C). P(AB)=P(A) P(B)-P(AB)

D). P(AB)=P(A) P(B)

34. OyHkumen pacnpeneneHHs Ciy4aiHOW BenmuuHBl X HaspBaercs ¢yHkmms F(x), 3amaromias
BEPOATHOCTH TOTO, UTO cly4yaiiHas BelnyuHa X MPUMET 3HAUCHUE:

A). 6ombIiee X

B). menb1iee unu paBHOE X

C). paBHOE X

D). menbiee x

35. BeposATHOCTH TOTO, YTO JIOM MOET CropeTh B TeueHuu rona, pasHa 0,01. 3actpaxoBano 600 qomos.
Kakoit ¢popmyoii ciaemyer BOCIOIb30BaThCs, YTOOBI HAMTH BEPOSITHOCTD TOTO, YTO CTOPUT POBHO 6 TOMOB?
A) bopmynoit bepuymnnu

B) unrerpanbHoit popmynoit Myaspa- Jlannaca

C) dopmymnoii ITyaccona

D) nokanbHOl dopmyoit Jlamaca
|

n!
36. KomOuHanmu, 4ucio KOTopbIX onpeaensercs no ¢popmyie C; = ﬁ , Ha3bIBAOTCA:
mi(n—m)!

A) codeTaHHSIMU;
B) pasmemenusimu;
C) nepectaHOBKaMu;

D) pa3menieHusiMu ¢ NOBTOpPEHUEM
37. InotHOCTBIO BeposiTHOCTH f(X) HempephIBHOM city4yaiiHO# BennYnHbI X Ha3bIBACTCS:

A) npousBoHasg GYyHKIMU pacHpeeNeHHsl CITy4aiHOM BETMUUHBI X;

B) nepBooOpa3znas GyHKIINU pacpeaeneHus CIydailHol BeTMInUHbI X;

C) npousBoHAas CITydaiHOM BETUIHHBI X;

D) nepBoobpa3zHas ciay4aifHO BeTHUUHBI X.

38. K BEIOOpOUHBIM XapaKTEpUCTUKAM PACCESIHUS CITy4allHOW BETMYMHBI OTHOCUTCS:
A) BeIOOpOUYHAs MOJIA;

B) BeiOOpouHas MenuaHna;




C) BeIOOpOYHAs TUCTIEPCHS,

D) BeiOopouHas cpenHss.

39. UnucnoBoe 3HauU€HUE CEPEANHBI JIOBEPUTEIBHOIO UHTEPBAJIA XapaKTEPU3YET:
A) ToueuHy10 OIIEHKY ITapaMeTpa pacipeiesieHus;

B) unTepBasibHYIO OLIEHKY MMapaMeTpa paclpeeieHus;

C) HazeHOCTh OLICHKH IapamMeTpa pacipeieieHus;

D) TOYHOCTb OLEeHKM NapameTpa pacnpeaeneHus.

40. IIpennonoxeHue o BUJE WK apaMeTpax HEU3BECTHOTO 3aKOHA paclpeie/ICHUs] Ha3bIBaeTCs:
A) HyJIeBO TUTIOTE30M;

B) anpTepHaTUBHON runore3oi;

C) ommOKoii mepBoro poaa;

D) ommbkoii BTOpOTO poja.

2.2 Tunosble 3aJaHNs VISl OCHKH HABBIKOBOI'0 00Pa30BaTe/IbHOI0 pe3yJibTaTa

Kon u HaumeHnoBanue OO0pa3oBaTeNbHBIN PEe3yNnbTaT
HMHAMKATOpa TOCTI)KEHUS
KOMIIETCHIIMU
OIIK-1.1 IIpumeHseT MeTO bl OOyuJaromuiics yMmeeT:
BBICIIICH MaTEMaTUKN PIRIE: S HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI C€CTCCTBCHHOHAYYHBIX JUCHUIUIMH B HpO(i)CCCHOHaﬂbHOﬁ
peleHus 3a1a4y JeATEIFHOCTH;
HpoQecCHOHANBHON AEATENPHOCTH | MPUMEHSTh MATEMaTHIECKHE METOBI TSl PELICHHUS TPAKTHIECKUX 3a/1a4.

1 cemectp

41. Ilycts TpeOyeTcs CIPOEKTUPOBATH CUCTEMY JIOPOT, KOTOPBIE OYAYT COSIUHATH TOPOJI, KEIC3HYIO
JIOPOTY U 03€pO. YUacCTOK >KeJIEe3HOM JOPOTH UMeeT BUJI IPSIMOH, a 03epo umeeT popmy kpyra. Ha Gepery
o3epa OyneT 0aza OT/bIXa, a Ha )Kele3HOM J0pore MpeanoiaracTcsi pa3MecTUTh CTaHIu0. Beibop mecrta ans
0a3bl OT/IbIXa (TIPU YCTIOBHH, YTO OHA OyJeT Ha Oepery o3epa) U MecTa Ui KeJIe3HOJOPOKHOM CTaHIIUU
MOXET OBITh C/I€JIaH MPOU3BOJILHO. TpedyeTcs CIpOeKTUPOBATH TAKYIO CUCTEMY JOPOT, YTOOBI 3aTPaThl Ha
CTPOUTEITHCTBO OBLITH OBl MUHUMAJILHBIMHU.

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 PacxXxo/0B TPaH3UTHBIA rpy30moTok 80 MIH. T. B
IPY30BOM HAIIPaBICHUU MEXKIY TpeMs IapajuIeIbHBIMU JKEJIE3HOIOPOXKHBIMUA JIMHUSAMHU, COCIUHSIIOIUMU
y31bl A 1 5. 3aBucAIMe OT IBUKEHUS PACXO/Ibl HA KAXKI0M U3 JIMHUM, HETMHENHO 3aBUCAT OT IPy30II0TOKA
¥ BBIPAXKAIOTCA HOpMyIoit: Dsus=al +bI2,

rae I' - rof0Boii rpy30MoTOK rpy30BOr0 HAMPAaBICHHS (B MIIH.T.); Jsu - TOAOBBIE PACXObI (B THIC.py0.); a U
b - ko>pduuMEHTH, 3aBHCSAIIME OT TEXHUKO-IKCIUTyaTallMOHHBIX XapaKTEPUCTUK JIMHUN. 3HAYeHUs
ko3 dunmenTon: s K Agh a= 500, b=6; nus muann Aeb =400, b=10; qns nuanu 406 a=600, b=5.




2 cemecTp
44. CkopoCTb JBYKEHHS TOUKH V=6t2-10t M/c. HaliTH 1yTh, IpOIeHHBINA TOUYKOIT 32 6-F0 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 JIpyra OHU OKAXYTCs uepe3 S ¢?

46.CKOpOCTh TIPAMOJIMHEHHOTO JBIKEHHS 10e3/]a BhIpaxkaeTcst GopMyioit v=9t% -2t-8 (m/c). Haiitu myTs,
MPOUJICHHBINA TEJIOM 3a 3 CEeKyHJ OT Ha4yaJla IBUKEHUS.

3 cemectp

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

48. Onpenenutb Maccy cocTaBa Mmoe3/1a, COCTOSIIETO U3 YEThIPEXOCHBIX BaroHOB Maccor 80 T KaxK]IbIi,
KOTOPBIH TerioBo3 2TD116 MoXeT IpoBECTH 1O yYacTKy C PACUETHBIM MOIBEMOM, YKIOH KOTOPOTO ip =
8%o, pactiosioxxeHHOMY B KpuBOil paguycoMm Rkp = 1500 m. IlyTh 3BeHbEBOI.

49. Onpenennuth Maccy COCTaBa Jylsl HCXOJHBIX IaHHBIX IIpUMepa | mpu yCclIoBUH, UTO COCTAB 10371
BKII049aeT 50% 1o Macce 4eThIPEeXOCHBIX BarOHOB HA POJIMKOBBIX MOJMIMITHUKAX Maccoil 80T KaxIblid 1
50% BOCBMHOCHBIX BaroHOB Kax/1blii Maccoil 140T.

4 cemecTp

50. BeposiTHOCTH TOTO, YTO TPU MOE3/a OMPECICHHBIX HAIIPaBIeHUI MPUOYIyT HA CTAHIIUIO CTPOTO IO
pacrnucanuio, cooTBeTcTBeHHO paBHbl: 0,9; 0,95 u 0,85. HaiiTu BeposITHOCTh TOTO, 4TO: a) BCE Ioe3/a
npUOYAYT MO paclucaHuio; 0) 1Ba oe3aa NpUOyAyT IO PACIIUCAHUIO; B) XOTS OBl OJIMH TOE3]T HE MPUOYIET
10 PaCIHUCAHMIO.

ol. KenesznonopoxHblii cocTaB GopMUpPYETCS U3 JECATH BaroHoB. HaliTu BEpOSITHOCTH TOTO, UTO /Ba
ONPEIECTICHHBIX BarOHA OKAXXYTCS PAIOM.

52. HaiiiuTe 3aBHCUMOCTH DKCILIYATAlMOHHBIX PACXOJOB JKEIE3HBIX IOPOT, MPUXOMAMIMXCA Ha 1 KM
OKCILTYATAMOHHOM UIHHBI, OT CPEAHECYTOYHOM MPOU3BOAUTEILHOCTH JIOKOMOTHBA B TPY30BOM JIBUIKEHHH,
pacriojarass  CJIEAYIOIIMMH  CTAaTHCTHYECKMMH  JaHHBIMH:  [POM3BOAWTENLHOCTH  JIOKOMOTHBA
(KM)/3KCIUTyaTallMOHHBIE pacxoabl (MiH. pyOo/km) = {920/33,5; 740/22,2; 880/34,5; 1030/52,4;
1400/55,3; 1370/61,8; 1170/38,0; 100/49,8; 1100/51,7; 1080/85,0; 1090/56,9; 1170/58,5; 930/42,5;
440/43,1; 1340/69,3; 1240/75,6; 1230/50,7; 1210/42,7; 1080/38,1; 780/59,0; 1580/75,1; 1620/72,0;
1350/72,6; 1370/68,9; 1090/50,3}.

OIIK-1.1  TIpumenser Meroasl | OOyYarOLIMIACS BIaCCT:
BBICILIEH MaTeMaTHKHA JUIA | METOJaMH MaTeMaTHYeCKOTO ONMUCAHUS PU3HMUCCKHX SIBIICHUN U MPOIIECCOB,
peIHeHI/IH 3a1a4 -annapaTOM MaATEMaTU4YCCKOro aHajmsa, TCOpI/II/I BCpOHTHOCTCﬁ nu MaTCMaTH‘{eCKOﬁ CTAaTUCTHUKH.

HpO(I)eCCHOHaJ'IBHOfI JACATCIIbBHOCTH

1 cemectp:

53. Haiitu BekTOpHOE POHU3BEICHUE BEKTOPOB

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




.  3x?+9x 46
54. Haittu npepen lim —————
ool 2x° =2

1
55.Haiitu ypaBHeHne KacaTelabHOM K rpaduky QyHKuny y=—; 1B touke (0;1).
X

2 cemecTp
2x° = x° +2
56. Haiinure Heonpenenennpii uaterpan | = JTdX

57. Haiitn 35auenne U § B Touxe M (0;-7/2;0), ecnim U=cos (x2-y+2°).

58.Haiitu obnacts onpenenenus pyukuun (X, y)=,/3y+2.
3 cemectp

59.. VkasaTh BH/[ 4acTHOro pemenns ypapuenns Y —2Y =6+12x - 24x*

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

n!

61. C nomombro nmpusHaka JlanamOepa onpeaeTuTh CXOAUMOCTh Psiia ZW

n=1
4 cemecTp

62. U3 reHepanbHON COBOKYITHOCTHU M3BJIeUeHa BbIOOpKa oobema N=20.

Xi 3 4 6 9

ni 2 4 7 7

Haiitn HECMCUICHHYIO OLICHKY MATEMATUYCCKOT'0 OKUAaHUA.

63. Ha ckian noctynaer 40% neraneii ¢ nepsoro 3aBoaa u 60% netaneit co Broporo 3aBoja. BepostHocTs
M3roTOBJIEHUsT Opaka Juis MEpBOro M BTOPOro 3aBoja cooTBeTcTBeHHO paBHbl 0,01 u 0, 04.Haiftu
BEPOATHOCTH TOT'O, UTO HayAauyy MOCTYNUBIIAS HA CKJIAJ] IeTallb OKaXKeTcsl OpaKkOBaHHOM.

64.Bo3moxHbIe 3HaUeHHs ciyvaiiHoi BearuuHbl X TakoBbl:0,10,5. M3BectHbl BepostHocTu: P(0) =0,1; p(5)
=0, 7.Haiitu p(10).

2.3. Ilepeuenb BOMpOCOB ISl MOATOTOBKH O0YYaIOIINXCS K TPOMEXYTOUYHOM aTTecTaliui
lcemectp (3auer)
Jluneiinas anreOpa u aHaJIMTUYECKasi TEOMETPUS
1.ITonsiTue o matpune. OnpeaeauTenn BTOPOro U TPETHETO MOPSIIKOB.
2.OCHOBHBIE CBOWMCTBA OTPECITUTEIICH.
3.MuHOp 1 anredpanveckoe JOMOIHEHHE.
4.TeopeMbl 0 pa3I0kKEHUN ONPENEIIUTEINS MO AIEMEHTaM CTPOKH WM CTONONA.



5.Pemenne cucrem nunelnbIx ypaBaenuii (CJIY) ¢ momonrsto onpeaenurencii. ®opmyinsr Kpamepa.
6.Cio>xeHne MaTpull, yMHOKEHHE Ha uncio. HyneBas marpuna.

7.YMHOXEHHUE MaTpUllbl HA MaTpully. EquHudnas matpuua.

8.00parnas marpuna. Marpuunsiii meron pernenus CIIY.

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

10.IIpocTeitmne cBenenus o Bekropax. Cii0)keHHE BEKTOPOB. Y MHOKEHHE BEKTOpA HA YUCIIO.

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

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

13.BekTopHOE IPOU3BEICHUE BEKTOPOB U €0 CBOMCTBA. Y CJIOBHE KOJUIMHEAPHOCTH BEKTOPOB.

14.CmemranHoe TPOU3BENCHUE BEKTOPOB U €r0 CBOMCTBA.

15.JIunelinble npoctpancTBa. ba3uc u pa3MepHOCTh JIMHEHHOTO IPOCTPaHCTBA.

16.AxcnomaTnueckoe OnpeneIcHue CKAIPHOro MPOon3BeAeHNs. EBKINI0BEI IPOCTpaHCTBA.

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

18.00mmee ypaBHEHHE IUIOCKOCTH, IPUBEIAEHUE €ro K HOPMAJIbHOMY BHJIY. YpPaBHEHHE IUIOCKOCTH,
MPOXOALIEH Uyepe3 TaHHYIO0 TOUKY.

19.HacTHbIe cily4an pacroiaokeHHUs INIOCKOCTH OTHOCUTEIIBHO CUCTEMbI KOOPIMHAT.

20.YcnoBus napajuieIbHOCTU U MEPIEHIUKYISIPHOCTH IIJIOCKOCTEN. YT0J MEXy IUIoCKOCTsIMH. PaccrosiHue ot
TOYKH J10 INIOCKOCTH.

21.YpaBHEHHE IJIOCKOCTH, IPOXOIALIEH yepe3 TpH JaHHbIE TOUKH. [ UIepriocKkocTs.

22 ITpsimast muHus. BekTopHOE, KAHOHMYECKHUE U NTapaMETPUUECKUE YPABHEHUS IPSMOU JIMHUM.

23.YpaBHeHue NpsAMOH, npoxozsiel yepes3 aBe Touku. OO1ee ypaBHeHHEe nNpsAMoil. B3aumHoe pacrnonoxxeHnue
IIPSIMBIX B IIPOCTPAHCTBE.

24.B3anMHOE pacIioyIoKEeHHUE MPSIMON U MJIOCKOCTH.

25.YpaBHEeHHUs U CBOMCTBA KPUBBIX BTOPOTr0 MOpsAKa (3JUIMIICA, TUIIEpOO0IIbl, HapaboIbl).

26.I1onsipHast cucreMa KOOpAUHAT. Y paBHEHUS KPUBBIX B MOJISIPHBIX KOOPJIMHATAX.

BBenenune B MaTeMaTHUECKUN aHaIU3
1. Yucnosas pynkuus ogHoi nepemenHoii. Knaceol ¢pynkiuii. Coiicta rpadukoB GpyHKIUH.
2.Anre0Opanueckas Kiaccupukanus QyHKINH.
3.IlocnenoBarenpHOCTh. YncnoBas Mocaea0BaTeIbHOCTb.
4.Ilpenen uncnoBoil GyHKIIMHA OTHOM MEPEMEHHON B TOUKE M OECKOHEUHO YIaJICHHOM TOYKeE.
5. beckoneuno manas BenuunHa (BM). Orpanuuennsie, 6eckoneuyno Oomnbiine (bb) u oTaenumbie oT Hyns
BEJIMYMHBI. Teopema
cBs13u bM ¢ BenmMUMHOM, UMEIOLLEN TIPEAEIL.
6. Teopema o cBsizu BM u bb Bennunn. Teopema o CBA3HM OTAECTUMON OT HYJISI U OTPAaHUYEHHOW BEJTUYUHBI.
7. Ilpocreiimue ceorictBa bM BenuuuH.
8.ITpocreiimue cBOCTBA MPEAETIOB.
9.CpaBuenue bM. DkBuBanenTHeie M.
10.CgoiicTBa sxBuBaieHTHBIX BM. ['maBHas wacts BM u bb BenmuuuH.
11.Teopemsl 0 IpeieIbHOM MIEPEXOIE B HEPABEHCTBE U NEPBBIN NIPU3HAK CYLIECTBOBAHHUS IIpeea.
12.I1epBblit 1 BTOPO 3aMeyaTeNbHbIE TPEIEIbI.
13.®@yHKIMsI, HEnpepblBHAsg B TOYKE M Ha oTpe3ke. OIHOCTOPOHHUE Mpeaensl. Buasl Todek paspeiBa Ui
YUCIIOBOM (PYHKIIMU OJTHOM MEepeMEHHOM.
14.CpoiicTBa pyHKUNH, HEMTPEPBIBHBIX B TOUKE.
15.CBoiicTBa QyHKIMI, HEPEPHIBHBIX HA OTPE3KE.

HuddepenumanbHoe ncyrcaeHue
1.Iuddepennunan u npou3BoIHas YUCIOBOH (PYHKIIUM OJHOM epeMeHHOi. ['eoMmeTpuueckuii cCMbICI.
2.CBojika mpaBuiI JUIsl BBIYUCIIEHUS TPOU3BOIHBIX.
3.Teopema o cBsa3u JuddepeHIMPYEeMOCTH U CYIIECTBOBAaHUS NpPOM3BOAHONW. Teopema o CBS3M
g depeHIIMPYEMOCTH U HEMTPEPHIBHOCTH.
4.Bbruncienue npou3BOAHBIX U TU(HEPEHIINATIOB CI0XHBIX (YHKIUH.
5.Borunicnenue npon3BOAHBIX HEABHBIX (DYHKIIHH.
6.ITponsBonHbIe U UG GepeHIaTbl BEICIIMX MOPSIKOB sl YUCIOBON (PYHKLIMHU OHOM epeMeHHOH.
7.CBotiicTBa pyHkiui, nuddepeHupyempix Ha nHTepBaie. Teopembl Poms, Ko u Jlarpamka.



8.Teopema Jlonurains. PackpbiTe HeonpeneaeHHocTei no npasuiy Jlonurans.
9.®opmyna Teitnopa a1 MHOTOUYJIEHA.
10.®opmyna Teitnopa mist dpyakmuu. Ocratrounsiid wieH popmyisl Teinopa B popme Jlarpanxka u [leano.
11. Bo3pacranue u yObiBaHuE QyHKIIUH.
12.. DkcTpemMyMbl HyHKIIUH.
13. BIMyKJIOCTh U BOTHYTOCTb KPUBOM.
14.. Touku mepernda KpUBOiA.
15.AcuMITOTHI KPHUBOM.
2 cemectp (dK3aMEH)

@DyHKIMH HECKOJIBKUX MTEPEMEHHBIX
1.ITonubiit  guddepeHnran U YacTHbIE NIPOU3BOJHBIC YHUCIOBOM (YHKIMU HECKOJbKUX MEepEeMEHHBIX.
I'eomeTpuyeCcKuii CMBICII.
2.JloxanbHble 3KCTpeMyMbl GYHKIIUU HECKOJIBKUX MTEPEMEHHBIX.
3.YcroBHBIE S3KCTPEMYMBI YUCIOBON (DYHKIIMU HECKOJIBKHUX MepeMEeHHBIX. MeToa MHOKuTenel Jlarpanxa.
4.I'no6anbHble SKCTPEMYMBbI YUCIOBOI (PYHKIIMH HECKOIbKUX IIEPEMEHHBIX.
5.1Ipou3BoiHasA CKAJSIPHOIO IOJIS 110 HAllpaBiIeHUIO. I pagueHT.
6.AnnpokcuManus ONbITHBIX JAHHBIX 10 METO/ly HAUMEHBIINX KBAJIPaTOB.
7.11pnbnuxeHHble METOABI IOUCKA JIOKAJIBHBIX SKCTPEMYMOB.

HHTerpanbHOE NCYUCIIEHUE
1.IlepBooGpa3Has 1 HeoNpeeNeHHbIH HHTErpaJl.
2.OCHOBHBIE CBOWMCTBA HEOPEJACICHHOTO HHTETpaa.
3.MHTErpupoBanye NoACTaHOBKOM U 10 YaCTSIM.
4.MlaTerpupoBaHye HEKOTOPBIX PYHKIIU, COEpPIKALUX KBAJAPATHBIN TPEXUJICH.
5.Panmonaneneie apo6u. [Ipocteiine paunoHagbHble JpoOU U UX UHTETPUPOBAHUE.
6.[lonsTHE ONIPE/IENIEHHOT0 UHTETpaJla KaK Mpejieia UHTErpalbHON CyMMBI.
7.®opmyna Hetorona-Jleitbnua.
8.OCHOBHBIE CBOMCTBA OMPEICTICHHOTO UHTETpaa.
9.01eHKH ONpeNeNIEHHOr0 HHTErpasa.
10.Teopema o cpenHEM 3HAYECHUH.
11.Bpruncnenne onpeaeeHHOro MHTErpajla ¢ MOMOIIBIO MTOJACTAHOBKHU U 110 YaCTAM.
12.Bprancienue miomaaei miockux oodaacTeil, 00bema U IUIOIIa Iy MOBEPXHOCTH Tella BPAIIEHUs C TIOMOIIbIO
OIIPEAEIEHHOTO NHTETpaa.
13.Bpruncienye JIMHbBI 1yTH II0CKON KPUBOW € IOMOIIbIO OIIPEIETICHHOI0 HHTETpaa.
14.Bprunicnenre o0beMa U IJIOLa 11 ITOBEPXHOCTH TeJla BPALICHHUS.
15.HecoOGcTBEHHBIE MHTETpaJIbI ¢ OECKOHEUHBIMHU ITpe/ieJIaMi UHTETPUPOBAHMUSL.
16.HecoGcTBeHHBIE HHTETPaAIbI OT pa3pbIBHBIX (PYHKIUI.
17.TeopeMbl 0 CXOAMMOCTH HECOOCTBEHHBIX MHTETPAJIOB.
18.0OnpenenenHblil HHTErpall Kak QyHKIMS MPe1eIOB MHTEIPUPOBAHUS.

KommiekcHeie uncna
1.KommiekcHble uncna B anredpandeckoit popme u AeHCTBHS HaJ HUMH.
2.Kom1iekcHbIe Ynciia B TPUTOHOMETPUYECKOH | MmoKa3aTeabHoi popmax. @opmynsl Myaspa.
3 cemectp (3K3aMeH)

OO6bikHOBeHHbIE MU depeHIHaTbHbIE YpaBHEHUS
1.ITonsarue o nuddepenumansuom ypasHenuu (V). 3agaua Komm s 1Y nepBoro nopsiaka.
2.YpaBHEHHE C pa3ensaiomuMucs nepeMeHHbIMu. JIunelinoe /Y.
3.0mHoponHoe nuddepeHranTsHOoe ypaBHEHHE (TIEPBOTO MOPSIKA).
4.YpaBHeHus B NOJIHBIX TuddepeHipanax.
5.3amaua Komm mis quddepeHnmanbHbIX ypaBHEHUN BBICIIUX MTOPSIKOB.
6.YpaBHEHMS, TOITyCKAIOIINE TOHWKEHUE TTOPSIKA.
7.JIunHeiiHble 0OJHOPOIHBIE ypaBHEHNA. ONpeeeHNs] U CBOICTBA.
8.Pemiennie TMHEMHBIX OHOPOIHBIX YPAaBHEHHUM C IOCTOSIHHBIMU KO3 GUITUECHTAMH.
9.CtpykTypa penieHus JMHEHHOrO0 HEOJTHOPOAHOTO YPaBHEHUS.
10.HaxoxxJ1eHHe 4YacTHOTO  pELICHHs JIMHEWHOIO  HEOJHOPOJAHOTO  YPaBHEHHsS C  IOCTOSHHBIMHU
KO3 QHUIHEHTaMHU U ¢ IPABOM YacThIO CIEUATBHOTO BUIA.
11.MeTon Baprauuu Nporu3BOJIbHBIX TOCTOSTHHBIX.



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

Pannr
1.Pan. Cymma psina.
2.001u1e cBOMCTBA CXOASIIIMXCS PSAIOB.
3.CpaBHeHUE PSJIOB C MOJTOKUTEIbHBIMU YICHAMHU.
4 Ilpusnak cxonumoctu JlamamoOepa Jiist IOJIOKUTEIBHBIX PSIOB.
5.PapukanbHblil mpu3HaK cxoAuMOCTH Kol a51s HoJI0KUTENbHBIX PSAOB.
6.1uTerpaibHblii MPU3HAK CXOAUMOCTH KoM /17151 TOJIOKUTENBHBIX PSIIOB.
7.3nakouepenyromue psaasl. Teopema JleitOHuIA.
8.3HaKorepeMeHHbIE PsAIbl. AOCOTIOTHAS M YCIOBHAS CXOAMMOCTH.
9.DyHKIMOHAIBHBIE PSIIbI U UX CBOMCTBA.
10.Crenennsie paasl. Teopema Abens.
11.Psin Telinopa.
12.Beraucnenvie 3HaueHUsT QYHKIIUHU MyTEM Pa3JIOKEHUS B CTCTICHHON PSII.
13.BpruncieHrne UHTErpagoB MyTEM Pa3iOKEHUS B CTEIICHHOU PS/I.
14 ITpubnmxeHHoM perienrne AuppepeHInaIbHbIX YPABHEHUN ¢ TOMOIIBIO PSJIOB.
15. TpuronomMeTpuyecKue psbl.
16.Psnb1 @ypre.

4 cemectp (vauer)

Teopus BeposiTHOCTEN
1.OcHoBHbIC OHATHS U omnpeneneHus. Ciydaitapie coobiThsa. Kimaccuueckoe ¥ CTaTUCTHYECKOE ONPECICHUS
BEPOSITHOCTH COOBITHS.
2.0OCHOBHBIE TEOPEMbI TeOpUH BeposTHOCTeH. [lomHast rpynma coObITHIA.
3.3aBUCUMBIE M HE3aBUCUMBIE COOBITHS. Y CIIOBHAsI BEPOSTHOCTh. TeopeMa yMHOXKEHHS BEPOSATHOCTEH.
4.Dopmyita OJIHOM BeposSTHOCTH. BepositHOoCTh rHrmoTe3 (hopmyia baiieca).
5.Cnyuaiinas BenuuuHa (CB). 3akon pacnipenenenus CB. @yHkuus pacnpeseneHus, ee CBONCTBa.
6.OyHKIMS TUIOTHOCTH, €€ cBoicTBa. XapakTepuctuku CB.
7.buHOMUMaNbHBIN 3aK0H pacnpenenenus CB, ero cBolicTBa, XapaKTEPUCTUKH.
8.Pacnpenenenue Ilyaccona, ero xapakTepucTHKH.
9.PaBHOMEpPHOE U MOKa3aTenbHOE pacnpeaeaeHus HenpepsisHoN CB.
10.Hopmanbubiii  3akoH  pacnpeaenenuss CB. ®@ynknus miotHoctd. HopmupoBaHHOe HOpMalibHOE
pacrnipenenenue. Materpan sepostHoctelt (Gynkuus Jlamnaca).
11.BepoaTHocTh nonaaanus B 3alaHHbli nHTEpBail. [IpaBuio Tpex curmM. ACUMMETpUS U DKCIIeCC.
12.BeposITHOCTh HACTYIJICHHsST COOBITHI NpHM He3aBUCHUMBIX HcHbITaHUAX ((opmyinsl bepnymnu, Ilyaccona,
JoKajabHas Teopema Jlammaca).
13.3akon Oonpimx uyncen. Teopema YeOblmeBa, yacTHbIN ciyyail Teopemsl. Teopema bepuymnnu. [lonstue o
Teopeme JIAmyHoBa.
14.ITonaTHE O cyyallHBINA MPOLECC U UX XaPAKTEPUCTUKAX.
15.9nemMeHTbI TEOpUH HAJEKHOCTH.

Maremaruueckas CTaTUCTHKA

l.I'enepanbHas COBOKYHNHOCTh M BblOOpka. CraTucTtudeckas (yHKIus pacrpenenenus. CraTucTuueckas
IJIOTHOCTH BEPOSITHOCTH. YHCIOBBIE XapaKTEPUCTUKH CTATUCTUUECKUX pacIpeieIeHHH.

2.0CHOBHBIE TOHATUS O TOYEYHBIX OLIEHKAaX MapaMerpoB pacnpeneiacHus. OleHKka 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.

7.1loHATHE O CTATUCTUYECKUX TUIIOTE3AX.
8.Bunel runores. Kpurepuii [Tupcona X2.



9.'mnoTe3a o gucmepcusx AByX HOPMaJbHBIX clydaHbIXx BenuuuHax (CB) (mpu HEM3BECTHBIX CPEIHUX).
I'unore3a o qucnepcusx 1ByX HopMaiabHbIX CB (IIpH N3BECTHBIX CPENHUX).

10.Muoromepubie CB. @yHKIMS ¥ TUIOTHOCTH pacnpenesienus asymepaon CB.

11.YcnoBHble 3ak0HbI pacupeneneHus. MomeHTsl 1BymepHoi CB.

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

13.JIunelinas perpeccusl.

14 KoppensiimoHHO-perpecCUOHHbIN  aHanu3. @DyHKIHOHAJbHAs, CTOXAacTUYecKas 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 JTaHHBIX.

3. Metoguyeckue MaTepuaJbl, onpeaessiioniye Npoueaypy U KpUTepuu oOleHNBaHUs
copMHPOBAHHOCTH KOMIIETEHMI IPHU MPOBEAEHNHU MPOMEKYTOYHOM aTTeCTAIIUN

KpnTepIm q)OpMI/IPOBaHI/IH OLICHOK ITIO 0TBE€TAM Ha BOINIPOCHI, BLINMOJHEHUIO TECTOBBIX 3aJaHui

- OIICHKA «OTJIMYHO» BBICTABIIACTCA OOYyYaIOMEMYCs, €CIIM KOJHMYECTBO MPABWIBHBIX OTBETOB Ha
Borpockl coctaBisieT 100 — 90% ot obmiero o0béMa 3aaHHBIX BOIIPOCOB;

- OIICHKAa «XOPOILNO0» BBICTABISICTCS OOYYarOMIeMyCsl, €CJIH KOJUYECTBO IPABWIBHBIX OTBETOB Ha
Bompochkl — 89 — 76% ot obmiero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «YyIOBJIETBOPHUTEIbLHO» BBICTABISACTCS OOYYAIOMIEMYCs, €CJIH KOJWYECTBO IPABUIBHBIX
OTBETOB Ha TeCTOBBIE BONPOCH —/5—60 % oT 0011ero oobEMa 3aJaHHBIX BOIIPOCOB,

- OIICHKA «HEY/AOBJIETBOPHUTEIBLHO» BBICTABIISACTCS OOYYArOMIEMYCS, €CIM KOJUYECTBO IMPABUIBHBIX
oTBeTOB — MeHee 60% oT 0011ero 00bEMa 3aJaHHBIX BOIIPOCOB.

Kputepun ¢popmMupoBaHusi 01leHOK MO Pe3y/JbTATAM BbINOJHEHUS 3aJaHUI

«OTJIMYHO/32a4TEHO0» — CTABUTCS 32 pabOTY, BHIIOJHEHHYIO ITOJIHOCTBIO 0€3 OINOOK U HEJJOUETOB.

«Xopo1o/3a4TeH0» — CTaBUTCS 3a padOTY, BHIMOJIHEHHYIO MMOJHOCTHIO, HO IIPH HAJIMYUM B HEll He Ooiiee
OJIHOM Herpy0oil OmMOKN U OJTHOTO HejloueTa, He 0oJiee TpeX HEeJ0UYETOB.

«Y10BJIETBOPHUTEJbHO/3a4TEHO» — CTaBUTCA 32 padOTy, €ciau 00y4yaroUIUiics MPaBUIbHO BBIMOJIHUI HE
MeHee 2/3 Bceil paboThl WK AOMYCTUI He Ooliee ogHON Tpy0oil ommoOKKu U IBYX HEJ0UYEeTOB, HE Ooyiee OTHOM
rpyooit 1 oxgHoW HerpyOoil ommOku, He Oosiee Tpex HErpyObIX OLIMOOK, OJHOM HErpyOoOM OIIMOKM M JIBYX
HE/I04ETOB.

«HeynoBJjIeTBOPUTE/ILHO/HE 3aYTEHO» — CTAaBHUTCS 3a pabdOTy, €CIM YHCIO OMHMOOK W HEJ0YETOB
MIPEBBICUIIO HOPMY JJISl OLIEHKH «yJIOBJIETBOPUTEIBHO» WM NPABUIBHO BBHIIOJIHEHO MeHee 2/3 Bcell paboThl.

Buowvl owuboxk:

- 2pybvie OwWUOKU. He3HAHUe OCHOBHLIX NOHAMUU, NPAUN, HOPM, He3HAHUe NPUEeMO8 peuleHus 3a0ady,
OWUOKU, NOKA3bI8AIOWUE HENPABUILHOE NOHUMAHUE YCII0BUSL NPEONOHCEHHO20 3A0AHUSL.

- HecpyOvle OWUOKU: HEMOUYHOCIU HOPMYIUPOBOK, ONpedeNeHUll, HepayUOHAIbHbIUL 6blOOp X00a
peuienus.

- Heoouemvl. HEPAYUOHANbHbIE NpUEMbl BbINOIHEHUS 3A0aHus;, OMmOeNbHble NOSPEeULHOCU 8
opmynuposke 8v1860008; HeOPeI’CHOE BbINOIHEHUE 3A0AHUSL.

Kpurepuu (popMupoBaHusi 0lleHOK 10 3a4eTy

«3auTeHo»» - OOyYarOIIMHCSA TOJMY4YMJ OLEHKY «3a4TeHO» II0 BCEM JIabopaTOpHBIM paboTam,
o0yyJaroIuics AEeMOHCTPUPYET 3HAHUE OCHOBHBIX Pa3[elIOB MPOrpaMMbl M3y4aeMOro Kypca: ero 0a30BbIX
NOHATUN M (QyHAAMEHTAIBHBIX MpoOieM; MpuoOpesn HeoOXOAWMBbIE YMEHHS W HaBBIKM, OCBOWJI BOIPOCHI
MPAKTUYECKOTO MPHUMEHEHHs IIOJIyYeHHBIX 3HAHWW, HE JOMyCTUI (aKTHUECKUX OIIMOOK IpH OTBETE,
JOCTaTOYHO IMOCIENOBATE€IbHO M JIOTMYHO M3JIaraeT TEOPeTHUYECKUH MaTepuas, JOMycCKas JIUIIb
HE3HAYUTENIbHbIE HapYLIEHUS M0CIE10BATEIbHOCTH U3JI0KEHNS U HEKOTOPbIE HETOYHOCTH.

«He 3auTeHoO»» - 3auTeHBl HE Bce NabopaTopHble pPabOTHI, BHICTABISIETCS B TOM Cllydae, KOT/a
oOyJaroluiicss 1eMOHCTpUpPYET (parMeHTapHble 3HAHHUSI OCHOBHBIX Pa3/IesioB MpOrpaMMBbl H3ydaeMoro Kypca:
ero 0a3oBBIX MOHATHH M (yHIAMEHTAIBHBIX MPOoOJeM. Y 3K3aMEHYeMOro cjiadbo BhIpaK€Ha CIIOCOOHOCTH K



CaMOCTOSITEIbHOMY ~AHAJIUTUYECKOMY MBIIUICHUIO, HMMEIOTCS 3aTpyJHEHUsS B UW3JIOKEHWH MaTepuana,
OTCYTCTBYIOT HEOOXOIMMbIE YMEHUS ¥ HaBBIKH, JOMYIICHBI TPyOble OMMOKHU U He3HAHHWE TEPMUHOJIOTUH, OTKa3
OTBEUYaTh Ha JOIMOJIHUTEIBHBIE BOMPOCH], 3HAHWE KOTOPHIX HEOOXOIMMO ISl TMOJYYCHUS TOJOKHUTEIHHOMI

OLCHKHU

Kpurepun ¢popmMupoBanus olleHOK M0 IK3aMeHY

- OLIEHKA «OTJHYHO)» BBICTABIIAETCS 00yUYaOIIEMyCsl, €CIIH

o0ydaromuicss TEMOHCTPUPYET 3HAHWE BCEX Pa3JelioB M3y4yaeMOW JHCIUIUIMHBL: COJIEep)KaHue 0a30BBIX
MOHATHM U (QyHIAMEHTAIBHBIX MPOOJIeM; YMEHHE H3j1araTh IPOrpaMMHBIA MaTepual ¢ JAeMOHCTpauuen
KOHKpEeTHBIX mpuMepoB. CBOOOJHOE BIaJ€HHE MaTepUajoM JOJDKHO XapaKTepU30BaThCS JIOTUYECKOM
SICHOCTBIO ¥ YETKHMM BHJICHHEM NyTEeW MPUMEHEHHS MOJIyYEHHBIX 3HAHUUI B MPAKTUYECKOU JEATEIbHOCTH,
YMEHHEM CBsI3aTh MaTepual ¢ APyrUMHU OTPACIIIMU 3HAHUS,

- OLlEHKAa «XOPOIIO» - OOyYarouuics AEMOHCTPUPYET 3HAHUS BCEX Pa3JIejOB M3y4aeMOW AUCIUIUIMHBI:
coJiep>kaHue 0a30BbIX MOHATUN M (QYyHIAMEHTANBHBIX HpoOJieM; MpPHOOpen HeoOXOAMMbIE YMEHHUS U
HABBIKH, OCBOWJI BOIIPOCHI MMPAKTUYECKOTO MPUMEHEHHS MMOJYYCHHBIX 3HAHUN, HE TOMYCTUT (PaKTHISCKHX
OIMOOK MpH OTBETE, JOCTATOYHO IMOCIEAOBATEILHO W JIOTUYHO U3JaraeT TEOPETHUECKUH MaTepual,
JOTTyCKasi JIUIIb HE3HAYNTEIbHbIC HAPYIIICHUS MTOCIIeI0BATEIbHOCTH U3JI0KEHHUSI 1 HEKOTOPBIE HETOYHOCTH.
Taxum oOpa3om qaHHas OIEHKA BBICTABIISETCS 32 MPABHIIIBHBIN, HO HEJJOCTATOYHO MOJHBIN OTBET.  ;

- OLEHKA «YyJOBJIETBOPHUTEJbHO» - OOYYAIOIIMICS IEMOHCTPUPYET 3HAHHE OCHOBHBIX Pa3feiioB
IpOrpaMMbl U3y4aeMOro Kypca: ero 0a3oBBIX MOHATHI W (QyHIaMEHTANbHBIX mpobiem. OAHAKO 3HAHUE
OCHOBHBIX MPO0JIEM Kypca He MOAKPEIUISIIOTCS KOHKPETHBIMH MPAKTUYSCKUMU NPUMEPaMH, HE TTOJTHOCTHIO
packpbITa CYIIHOCTh BOIIPOCOB, OTBET HEJOCTATOYHO JIOTHYEH W HE BCET/a MOCIEN0BaTENeH, JOMYIICHBI
OIIMOKH ¥ HETOYHOCTH.

- OLIEHKAa «HEeYJAOBJIETBOPHTEJbHO»- BHICTABIIECTCS B TOM Cllydae, Korja 00y4aromuiicss J€eMOHCTPUPYET
(bparMeHTapHbIC 3HAHUS OCHOBHBIX Pa3/eOB MPOrPaMMBbl U3y4aeMOro Kypca: ero 0a30BBIX MOHSATHHA U
(byHIaMEeHTaJIbHBIX MHpo0ieM. Y 3K3aMEeHYyeMOoro ciabo BBIpaK€Ha CIOCOOHOCTh K CaMOCTOSTEIbHOMY
QHAIUTUYECKOMY MBIIUICHHIO, HMEIOTCA 3aTPyJHEHHMs B H3JIOKEHUM MaTepHalla, OTCYTCTBYIOT
HE00XO0/IMMbI€ YMEHUS U HAaBBIKHU, JIOMYIIECHbI IPyOble OINOKM U HE3HAHUE TEPMHUHOJIOTUH, OTKA3 OTBEYaTh
Ha JIONOJIHUTEJIbHBIE BOIIPOCHI, 3HAHUE KOTOPHIX HEOOXOAMMO AJIsl OJTyUEHUS TOJI0KUTEIBHON OLIEHKH



