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Coneprkanue

IlosicHuTeIbHAS 3aITMCKA.

TumnoBbie KOHTPOJIBHBIC 33JJaHUS WM UHBIC MaTEPHUAJIbI JIJIsl OLICHKW 3HAHWW, YMEHUM, HAaBBIKOB
1 (WIH) ONBITA IEATEILHOCTH, XapaKTEPU3YIOINUX YPOBEHb CDOPMUPOBAHHOCTH KOMIIETEHITUH.
Meroauueckue  Marepuaibl, ONPEACISAIOIIME  IPOLEAYpPY M KPUTEpUU  OLECHUBAHMS
c(OPMHPOBAHHOCTU KOMITETCHIIUN TIPU MPOBEICHUN TPOMEKYTOUYHON aTTECTAIIHH.



1. llosicHuTEILHAS 3aIHCKA

HCJ’IB HpOMe}KYTO‘IHOﬁ arTeéCTallii — OLCHHBAHUC IIPOMCKYTOYHBIX MW OKOHYATCIbHBIX
PE3YyIbTAaTOB O6y‘-ICHI/ISI 10 JUCHHMIIIINHE, 066CH€‘{I/IBaIOH_II/IX JOCTUIKCHUC TNNIAHUPYCMbBIX PC3YJIbTATOB

OCBOEHUS 00pa30BaTENBHOMN MPOTrPaAMMBI.

[lepeuens komMneTeHINH, GOPMUPYEMBIX B IPOLECCE OCBOCHUS TUCIUILINHBI

Kon n HanmeHnoBanue KOMIICTCHIIUH

KO,H WHAWKAaTOpa TOCTHKECHUA KOMIICTCHIINN

OIIK-1 CrnocoGen pemars, HHKEHEpPHbIE 33a/1a4M B
npodecCHOHAIBHOI eATEJBLHOCTH € MCIHO0JIb30BAHUEM
METO/I0B  €CTeCTBEHHBIX HAyK, MaTeMaTH4YeCKOro
aHAJIM3a U MO/IeJTMPOBAHUSA

OIIK-1.1

[IprmMeHsieT METOIbI BBICIIEH MATEMATUKU JJIS
penieHus 3a1a4 npodecCHOHaTbHON ACITEIBHOCTH

Pe3ynbrarel 00yueHHs MO AUCUUILTHHE, COOTHECEHHBIE C INTAHUPYEMbIMU
pe3yJibTaTaMi OCBOEHHS 00pa30BaTEIbHON IPOrpPaMMBI

Kon 1 HaumeHOBaHME HHANKATOpa Pe3ynbraThl 00y4eHuUs MO AUCIUILIMHE OreHOUHBIE
JOCTHKEHUA KOMIICTCHIINNU MaTcpuaJibl
OIIK-1.1 OO0yuaromuiicst 3HaeT: OCHOBBI BBICIICH Tecrosoe 3a/iaHue

[IpuMeHnsieT MeTObI BBICIIEN
MaTEMAaTHUKH JJIs peLICHMs 3a/1a4
poecCHOHATLHOM IeATEIIBHOCTH

MaTE€MAaTHUKU, crocoben MMpCaACTaBUTh
MaTe€MaTU4YCCKOC OIMMCAaHUEC ITPOLUCCCOB

(tect Nel - Ne4)

METOJIaMU ¥ MOJAEISIMU AJIs OMIHCAHUS U
aHaJIM3a TEXHUYECKUX CUCTEM M YCTPOUCTB, a
TaKKe 7Sl pelIeHUs] HH)KEHEPHBIX 3a/1a4 B
poheCCUOHAITBHON IEATETLHOCTH

3ananue |
OOyuaromuiicss ymMeeT: UCIOJIb30BaTh (Pu3nKo- | 3ananue 2,3
MaTeMaTUYeCKHil anmnapar Jjisi pa3paboTKu
MPOCTHIX MAaTEMATUYECKUX MOJEINEH SBICHUIA,
MIPOLIECCOB U 0OBEKTOB MPH 3a/IlaHHBIX
JIOTYIIEHUSAX W OTPAHUYCHUIX
OOyuaromuiics BlIaIeeT: MaTeMaTHYECKUMU 3ananue 4

[TpomexyTouHast aTTecTanus (IK3aMeH) NPOBOJIUTCS B OJJHON U3 CIEAYIOIINX (HOpM:
1) oTBeT Ha OUJIET, COCTOSAIINNA U3 TEOPETUUECKUX BOMPOCOB U MPAKTUYECKHUX 3a1aHUM;
2) Bemonnenue 3aaanuii B OUOC Caml VIIC.

[TpomexyTouHast aTTecTanus (3a4eT) MPOBOAUTCS B OJHOM U3 ClIEAYIOIUX GopMm:

1) coGecenoBanue;

2) Bemonnenue 3aaanuit B OUOC Caml'VIIC.




2. TI/IHOBBIel KOHTPOJIbHBIC 3aJaAHUA WX UHBIC MaTE€pPHUAJIbI IJ OCHKH 3HaHI/II71,

YMeHHIi, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XapaAKTEePU3YIOLINX YPOBEHb
chopMHUPOBAHHOCTH KOMIIETEHIHIT

2.1 TunosBblie BOIIPOCHI (TeCTOBbIe 3az[a}mﬁ) AJIs1 ONCHKH 3HAHUEBOTO 06pa30BaTeJ’le0F0

pe3yJibTara
[TpoBepsiembIii 0Opa3oBaTEILHBIN PE3yIbTAT
Kon v HaumeHoBaHMe HHAUKATOpA O0pa3oBaTeNbHBIN pe3yNbTaT
JOCTHUKCHUSA KOMIICTCHIITUN
OIIK-1.1 OOydJarommiicss 3HAET: OCHOBbl BbICWIEN MaTemMaTuku, CcrnocobeH
npeACTaBUTb MaTeMaTUYECKOE OMMUCaHUEe NPOLLECCOB

[Ipumepel 8onpocos/3adanuil

1. Panrom MaTpuibl Ha3bIBAETCA:
a) KOJIMYECTBO CTPOK MATPHIIBI;
0) KOJIMIECTBO CTOIOOB MaTPHIIHI;
B) HaWBBICIINH MOPSIIOK OTIIMYHBINA OT HYJISI MUHOPOB;
T) pPa3MEpHOCTb MATPHUIIBI.
2. Ecnu onpenenurenb CUCTEMBI JIMHEWHBIX aJire0panvyeckux ypaBHeHuit He paBeH 0, TO cuctema:
a) HUMCCT CAMHCTBCHHOC PCUICHUC,
0) He UMeeT pelIeHNH;
B) MMeeT OeCYHCICHHOE KOJIMYECTBO PELICHHI;
') UMeeT 3 peuleHus.
3. Kakue u3 3Tux 3-X TO4eK JIeKaT B OHOM INIOCKOCTH:
a) (1,1,1), (2,2,2), (0,-1,3);
0) (0,0,1), (2,-1,0), (3,3,3);
B) (0,0,0), (1,-1,1), (2, 0, 1);
1) BCE TPEIBIAYIIHIC
4. 'eomeTpHuyecKast HHTEPIPETANs BEKTOPHOTO MPOU3BEICHUS €CTh!
a) IJIOIAAb MapayyiesiorpaMmma;
0) 00bEM mapaIeenuIea;
B) paborta;
I')PacCTOSTHHE MEXAY TOUKaMHU.

3ananue 1. Pemenne 3agau.

1. lim——— pagen:

2. Kakoe u3 31ux 2-X uncen ooublie 2;=2+3i, 2,=-1-12i:

3. ®yukmun SINX 1 X npu X —> 00 Gy/1yT SKBUBAICHTHBI APYT IPYTY,

. .1
4. lim = X -Sin— pagen:
x—0 X

5. B BbIpaxkeHuu a=2i+ 3] —k, i, ects:

a) cuna Toka; 6) exMHUUHbIH opT; B) v — 1 ; T) MOMEHT MHEpIIMM PAMKM M3 N BUTKOB TOHKOH MPOBOJIOKH.

IHpI/IBO)I}ITC}I TUTIOBBIE BOIPOCH M 3amaHus. OIEHOYHBIE CPEJICTBA, NMPEeIHA3HAYCHHBIEC IS MPOBEICHUS aTTECTAI[IOHHOTO
MEpONpUATHS, XpaHATCA Ha Kadeape B JOCTaTOYHOM /ISl MPOBEICHUS OLEHOYHBIX MPOIEAYp KOJIMYECTBE BapHAHTOB.
O1eHOYHBIE CPENICTBA MOJIEKAT aKTyaTH3aIlH C yIETOM Pa3BUTHSA HAyKH, 00pa30BaHUs, KyIbTYPbl, SJKOHOMHUKH, TEXHUKH,
TEXHOJIOTHI M couuanbHOM cdepbl. OTBETCTBEHHOCTh 32 HEPACIPOCTPAHCHME COJEPIKAHHS OLEHOYHBIX CPEICTB Cpelu

o6yqalonmxcs{ YHUBEPCUTCTA HECYT 3aB€,HyIOIIII/II71 Kaq)ezlpoﬁ " npenoaaBareyib — pa3pa60TqI/H< OLICHOYHBIX CPCJCTB.




2.2 Tunosble 3a1aHNS LISl OLEHKH HABBIKOBOI'0 00pa30BaTeIbHOIO pe3yJbTara

[IpoBepsieMsblii 00pa30BaTENbHBINA PE3YNbTAT

Kon n HaumeHoBaHue O0pazoBartesbHbIA pe3ysbTaT
MHJKAaTOpa JOCTHKECHHSA
KOMITETEHIINN

OIIK-1.1 OOyJarommiicss yMEEeT: WMCno/ib30BaTh GU3MKO-MaTEMATUYECKUIA annapaT A
pa3paboTKM MPOCTbIX MaTEMATUYECKUX MoJener sBAeHUNA, MPOLEeccoB WU
06bEKTOB NPM 334aHHbIX SONYLWEHUAX U OFPAHUYEHUNAX

3aganne2. Pemenne THNOBLBIX 32124
KacatenbHas k rpaduky Gynknun Y = SINX B Touke ¢ abemuccoii x = 0 06pasyeT ¢ ocbio OX yron:

v T
1) = 2) —; 3)60% 4
)2 )4 ) ) m

2. Hanbounbiee 3Hauenue GpyHkuuu Y = X3 —3X+3 na orpeske [-1,5; 2,5]
3ananue 3. Pemnenue THNOBBIX 32124 1O TEMaM

I1. HaiiT coOcTBeHHBIE 3HAUEHHS 1 COOCTBEHHBIE BEKTOPBI MATPHIIBIL:

-1 3 -2 -6 -8 2 1 -4 3
1. |1 -4 3 2.1-5 2 8 3.1 8 2 -5
1 1 -2 -3 -4 1 -2 8 -6
OIIK-1.1 OO0yuaromuiics BIaIEET: MaTeMaTUYeCKMMU METOAAMU U MOAENAMM ANA

ONUCaHMA U aHaNN3a TEXHUYECKNX CUCTEM U yCTpOVICTB, ad TaKXe anAa peweHunAa
WH>KeHEpPHbIX 3a4a4 B NPopeccUoHaNbHOM AeATe/IbHOCTH

3apanmue 4

|. Jlana cucrema JTMHEHHBIX ypaBHeHUH. Tpedyercs:

1.0npenenuTh, COBMECTHA JIU OHA U B CITy4dae MOJOKUTEIILHOTO OTBETA, ONPENETUTh KOJTUIECTBO €€ PEIICHUH.

2.B ciydae eMUHCTBEHHOTO PEIICHUS:

1)naittu ero Mmetonom ["aycca;

2)mo ¢opmynam Kpamepa wmmm 3ammcaTh CHCTEMY B MAaTpPHYHON (opMe W pemuTh €€ CpeIcTBaMU MaTpPHIHOTO
HACYHCIIEHUS.

3X; —2X, —=5X; =3 2X, + X, + X3 =2 2X, —4X, + X, =3
142X, —3X, + X3 =—3 29X, +2X, +X; =0 34X, —5X, +3X; =-1
X, +2X, —4X, = -3 X, + X, +3X; =3 X, =X, +%X; =1
4%, —3X, +X;—=7=0 X, +3X, +5%, =12 2%, + X, +4x, =16
49% —2X, —2X; —=3=0 593X, +9X, +7X; =0 643X, +2X, + X, =10 7
3X, — X, +2X; +1=0 OX, + 17X, + X, =4 X, +3X, +3%X, =16
2%, —2X,+3=0 X, + X, +X; =15 X, +2X, +3X; =2
2%, +3X, +X; +6=0 84X, +2X, +3X; =35 942X, +3X, + 71X, =12

3X, +4X, =X, =0 X, +3X, +6X, =70 3X, +5X, +11x, =17




X+2y+3z=4
2X+y—-2z=3
3Xx+3y+2z=10

X, +2X, +3X; =5
1192X, — X, = X3 =1
X, +3X, +4X, =6

10

X, +X, =0 X, +X,+4X;+9=0

144 2X, +2X, +17x, =146
2%, +3X, +10=0

X, +2X, —3X; =0

139X, +X; =0

X, +2X, +3%X, =2 X, —X; =6
X, +2X, +3X; =5 3X, +2X, —4X, =8
2%, + X, +2X; =1 172X, — X, +4X; =5 182X, +4X, —5X, =11

3X, +2X, + X, =1

16
X+ X, =Xy =2 4x, —3X, +2%X, =1
3X; —3X, +2X; =2
4%, —5X, +2X; =1

9%, —6X, +4X; =3

20

I1. Haiftu coO6cTBeHHBIE 3HAYCHUS U COOCTBEHHBIC BEKTOPHI MAaTPHIIBL:

X, +X, —6X; =6
123X, — X, =6X; =2
2%, +3X, +9%X, =6

X +X, =X, =4
592X — X, +3%X; =1

2X, +7X, +3X, =6
1943X; +5X, +2X; =4
OX, +4X, +X; =2

-1 3 =2 -6 -8 2 1 -4 3
. |1 -4 3 2./-5 2 8 3./ 8 2 -
1 1 -2 -3 -4 1 -2 8 -
-2 -1 2 0O 1 0 4 -5 2
4. | 5 -3 3 5/—-4 4 0 6.| 5 -7 3
-1 0 -2 -2 1 2 6 -9 4
1 -3 4 -4 3 1 4 -5 7
7.14 -7 8 8|1 -2 1 91 -4 9
6 -7 7 3 -2 -1 -4 0 5
2 -8 -5 7 -12 6 1 -3 3
0. 4 1 3 11.| 10 -19 10 12.|-2 -6 13
-8 -2 -6 12 -24 13 -1 -4 8
-1 3 -1 -3 1 -2 15 -11 5
13./|-3 5 -1 4. 4 -1 3 15.] 20 -15 8
-3 3 1 -2 -1 -3 8 -7 6
1 -18 15 2 -1 -1 2 8 5
16.| -1 —-22 15 17./1-3 2 0 18.|-4 1 3
1 -25 22 4 2 4 8 -2 -6
-1 3 -2 -4 3 1
9.1 1 -4 3 2. 1 -2 1
1 1 -2 3 -2 -1

I1l. TIpuBecTn ypaBHEeHHE KPHBOW BTOPOTO IOPSIKA f(X, y)=0 K KaHOHHYECKOMY BHUJly W HaWTH TOYKH ee

nepecedenns ¢ npamoii aX + by + ¢ = 0. Cnenars uepres.

1. 4x° +4y° —-8x+4y-11=0,1-2y =0.

2. 2x* —8x+5-y=0, 2x=1.

3. 3x* +3y° +6x-4y-1=0, x—-2y+1=0. 4. X°+2y*—4y+4=0,y-1=0,

5.y —4y+x-6=0, x—y=0.
7. 2X* +y* —12x+10=0, x-1=0.

6. X +y°—3x+6y-1=0, x—y=2.

8. y=—xX—4x+3, y=%x.




9. 2x* —4x—y+3=0, 2x+y=0.
11.y+3-4x+x* =0, x+1=0.
13.2y°* +4y—x=5,2x—-3+y=0.
15. x> +y* +14x=0, x+y—-1=0. 16.2X° +8X+y+7=0, 2x-2y =1.

17.y* +8y - 2x+10=0, 2x—y =0. 18.X+2y° +4y+1=0, x—2y+4=0.
19.X° +y? —4x+2y+5=0, 3x—2y +1=0. 20.(x—9)* + y? =9((x—1)2+y2), x—y=0.

10.X° +y> -4y =0, x+y-2=0.
12.X° +2y? —2x+3y=0, 2y -1=x.
14.X* =2Xx-y+2=0, x+y=0.

IV. To koopaunaram sepumiubl mupamuas A A, Ay A, waiitu: 1) nmumer pebep A1A2 u A A, 2) yron mexmy
9THMH pebpamu, 3) IIOMmaab rpaHu AlAZA3 U JUIMHY MEIMaHbI, OIYIEHHOW U3 BEPILIUHBI A3 , 4) obbeM nupamusl, 5)
ypasuennst npaveix  AA, n A/A;, 6) ypasuenus mnockocreit AAA; u AJ/A, A, u yron mexay Humu, 7) BbicOTY
IMPaMAIbL, OIyLECHHYIO U3 BepiunHbl A, Ha rpaHb A1A2 As .

1. A(314), A,(-161), A,(-116), A,(0,4,-1).

2. A(339), A,(6,9,0), A,(L,7.3), A,(858).

3. A(354), A,(583), A,(L9,9), A,(6,48).

4. A(234) A,(7,6,3), A,(4,9,3), A,(36,7).

5. A(9,55) A,(-372), A,(578), A,(69.2).

6. A(0,7.1) A,(415), A,(4,6,3), A,(398).

7. A(55,4) A,(384), A,(3510), A,(58.2).

8. A(6,11) A,(4,6,6), A,(4,2,0), A,(1,26).

9. A(753) A,(9.4,4), A,(45,7), A,(7,9,6).
10.A(6,6,2) A,(5,4,7), A,(2,47), A,(7,30).
11.A(0,0,1) A,(213), A,(1,-15), A,(2-11).
12.A(3,0,2), A,(32,4), A,(LL2), A,(2,0,6).
13.A(2,13), A,(L-15), A (2-11), A,(0,01).
14.A(0,0,2) A,(214), A(2-12), A,(L-16).
15. A (-1-21) A,(-3-11), A, (-2,-25), A,(-103).
16. A (-11-2) A (-212), A(-32,-2), A,(-130).
17.A(112) A,(0,16), A(-1,2,2), A,(134).

18. A (1L-1,2), A,(0,-16), A,(-1,0,2), A,(114).
19.A(2:3.2), A,(136), A,(0,4,2), A,(254).

20. A (-1,2,0), A,(-2,2,4), A,(-330), A,(-14,2).

TemaTuKa KOHTPO/bHbIX paboT

B KOHTPOJIbHBIX pa60Tax COACPIKATCA 3adaHUsA, KaAXKIAOC M3 KOTOPbBIX OTBEYACT YKA3aHHOMY B 3aroJiIOBKE
OTACJIbHOMY pa3Aeily KypCa MaTeMaTUKU. HOMCp BapuaHTa KOHTpOJ’ILHOﬁ pa6OTI)I COOTBETCTBYCT ABYM IMOCICIHUM un(bpaM
HOMEpa 3a4€THOU KHWXKH, ONPEACTACTCS KaK OCTAaTOK OT ACJICHUS Ha 30.

3aﬂaHI/I${ JJIA KOHTpOJ'IBHOﬁ pa60TI>I MpeACTaBJICHbBI B MCTO,HI/I‘ICCKI/IG YKa3aHus K MPAKTUYCCKUM 3aHATHAM U
BBITTIOJTHEHHUIO KOHTPOJBHBIX pa60T II0 MaTEMAaTHUKCE.

2.3. IlepeyeHb BONPOCOB AJIsI MOATOTOBKH 00y4alOIIMXCH K NPOMEKYTOYHOM aTTeCTAlluN
1 cemecTp Bonpochl Kk 3k3amMeny:

BI/IHLI Marpu. TpaHCHOHHpOBaHI/IG, CJIOKCHHUE, BBIYUTAHUEC, YMHOKCHHUE HA YUCJIO.

OHpGﬂeJ’II/ITGHI/I BTOPOI'0 U TPETHLETO NOPAAKA. Tlonsitue 06 OIPCACIIUTEIIC IT — T'0 IOpsJaKa.

MuHop 1 anredpandecKkoe JIOMOTHEHHE ONpeIenuTeNs (KBapaTHON MaTpHIIbI).

OCHOBHBIE TEOPEMBI 00 OIPENEeTUTENIX U UX CBOMCTBAX.

Ao




5. [IpousBeaeHne KBaAPATHBIX U MPSIMOYTOIBHBIX MATPHII.

6. [Ipucoenunennas u odOpaTHast MaTpHUIBl. MeTOINKa HAXOXKIACHHsI 0OpaTHOW MaTpPHIIBI.

7. Panr wmatpunel. OmnpeneneHne paHra MaTpUOBl C [OMOIIBIO 3JEMEHTapHBIX INPEoOpa3OBAHUM.
CoOCTBEHHBIE BEKTOPHI U COOCTBEHHBIC 3HAYSHUS MATPHIIBI.

8. CucreMbl TUHEHHBIX YpaBHEHHWH. 3amuch HEOJAHOPOIHBIX CHCTEM B MAaTPHYHOW M BEKTOPHOH (opme.
Teopema Kponekepa - Kanemiu.

9. CucteMa I TMHEHHBIX HEOJAHOPOIHBIX YPAaBHEHUH C 1T HEU3BECTHBIMU U €€ pemeHne MetoaoM Kpamepa u ¢
MIOMOIIBI0 0OPaTHOW MaTpPHIIBL.

10. OnHOpOHBIE CUCTEMBI 1T TMHEHHBIX YPaBHEHUH C [T HEU3BECTHBIMU.

11. DjeMeHTapHble IpeoOpa3oBaHus CUCTEM JIMHEHHBIX ypaBHEHHH. MeTo | oce10BaTeIbHOTO HCKITIOUCHUS
HemnsBecTHbIX JKoprana - ['aycca.

12. BekTopbl Ha IIIOCKOCTH M B TPEXMEPHOM TPOCTpaHCTBE. JIMHEHBIE onepanuy HaJl BEKTOPaMH.

13. JIuHellHO 3aBUCHMBIE U JIMHEWHO HE3aBUCUMBIE BEKTOpPHl. ba3suc Ha IUIOCKOCTM U B TPEXMEPHOM
MIPOCTPAHCTBE.

14, PaznoxeHne BeKTOpa Mo KOOpAWHATHOMY Oasucy. JleneHne oTpe3ka B 33JaHHOM OTHOIICHHH.

15. CkanspHOE MPOM3BEICHHE BEKTOPOB, €0 CBOWCTBA M BBIYHMCICHHE. JlIMHA BEKTOpa. YTOI MEXIY
BEKTOpaMH. Y CJIOBHE OPTOrOHAJIBHOCTH.

16. «-MEpHBIH BEKTOp M BEKTOPHOE NMPOCTPaHCTBO RN, ero 6a3uc.

17. EBKIINI0BO IPOCTPAHCTBO U €r0 CBOMCTBA.

18. [TonsiTue 00 ypaBHEHHH MOBEPXHOCTH W JIMHUM B TPEXMEPHOM IPOCTPAHCTBE. YPAaBHEHUE ILIOCKOCTH,
MPOXOAIIEH Yepe3 TOUKY.

19. OOmiee ypaBHEHHE IUIOCKOCTH M €ro 4YacTHBIE CIy4au. YToJd MEXAY IUIOCKOCTSMH, YCIIOBHE
MEPIECHANKYIIPHOCTH M NapauIeIbHOCTH ITIOCKOCTEH.

20. [psimast B mpocTparcTBe. O0IIee U KAHOHMYECKOE YpaBHEHHE NMPSIMONA. YpaBHEHUE MPSIMOH, IPOXO et
yepe3 JBE TOUKH.

21. [Ipsmas Ha mnockoctu. PaznuuHble BHUIB YpaBHEHHHA MNOpsIMOW. YTOJN MeEXAy NpPsSMBIMH. Y CIOBHE
MEPIECHANKYIAPHOCTH M MApaJUICIbHOCTH TPSIMBIX.

22, OO1mee ypaBHEHHE JIMHHN BTOPOTO nopsiika. KaHoHHYeckoe ypaBHEHHE OKPYKHOCTH.

23. DJUIHIC U er0 KAHOHWYECKOEe YpaBHEHHE. DKCIECHTPUCUTET U AUPEKTPHUCHI SIUIHIICA.

24. I'unepOona 1 ee KAHOHUYECKOE YpaBHEHUE. ACUMIITOTHI, SKCIIEHTPUCUTET U AUPEKTPUCHI THIIEPOOIIBL.

25. [Tapabona u ee KAHOHNYECKOE YpaBHEHUE.

26. KomruiekcHblie yncia. Airedopanyeckas GopMa.

27. I'eomeTprueckoe n300pakeHHe KOMIUIEKCHOTO YUCTIA.

28. Tpuronomerpuueckas popMa KOMIDIEKCHOTO YHCTIA.

29. IMokazaTenpHas GopmMa KOMIUIEKCHOTO YHCIIA.

30. OcCHOBHBIE JICHCTBHS HaJl KOMITIEKCHBIMH YHCIIAMHU (CI0)KEHHE, BEIYUTAaHUE, YMHOXXCHHUE, JCIICHHE)

31, BosBenenne B cTeneHs KoMIuIeKCHOTo uncia. @opmyna Myaspa.

32. W3Bnedenne KOpHS M3 KOMIIJIEKCHOTO YHCTIA.

33. IMonsitne ¢ynknun. OcHOBHBIE 3JIeMEHTapHbIE (YHKIMM W uX rpadukd. OcoOEHHOCTH MOBEICHHUS
GbyHKIMHA.

34. Yucnoas nociie1oBaTeabHOCTh. [Ipeen yucioBoi nocien0BaTebHOCTH.

35. [penen ¢pynkuun. OgHocTOpOHHUE Npeaenbl GyHKIuH (ci1eBa u crpaBa). OCHOBHBIE TEOPEMBI O TIpeieliax.

36. BeckoHeuHo Maibie u 6eckoHeuHO Oombiine GyHkimu npu X XO (X £00).

37. CpaBHeHHE 0€CKOHEUHO MAaJIbIX.

38. IlepBelii 1 BTOPOI1 3aMeUaTENbHBIE IPEACIIBL.

39. Hcnonb3oBaHNe SKBUBAJICHTHBIX OECKOHEYHO MAJIBIX INPH OTHICKAaHWM mpenaena (yHKIuA. Packpbitre
MIPOCTEHIINX HEOIPENEICHHOCTEH.

40. [TpousBonHast GyHKINH, €€ TEOMETPUIECKUI 1 SKOHOMUYECKUH CMBICIL.

41. [paBuna u popmynsl quddepennuposanus. AuddepeHunpoBanne cIIoxXHONW HYHKINAH.

42. Jlorapudpmmueckoe nuddepennuporanne. JuddepeHnupoBanie HeTBHBIX () YHKIIHIA.

43. [TpousBosHBIE BEICIINX HOPSIKOB.

44, OcHoBHbIe TeopeMbl AuddepeHtmnanbHoro ucuucienus. [pasuno Jlonurans.

45, MoOHOTOHHBIE QYHKIMHU. Y CIOBUE BO3pacTaHHs M yObIBaHUS (QYHKIIMH.

46. OkcTpemMyMbl GyHKIMH. HeoOXoquMble yCloBuUs SKCTpeMyMOB. JlocTaTouHbIE YCIOBHSI IKCTPEMYMOB.

47. BeinykiiocTs U BorHyTOCTb Tpaduka pynkunu. Toukn neperunda.

48. AcuMITOTH rpaduka GyHKIUH.

49. OOmas cxema uccneoBaHus GYHKIMU U IOCTPOSHHE rpaduKa.

50. Juddepennman GyHKIUN U €0 T€OMETPUIECKUH CMBICIS

51. [Mpumenenne muddepenimana B mpuOIMKEHHBIX BEIYHCICHHS.

52. Msuorounen Telinopa n gpopmyna Teitnopa.

53. OcCHOBHBIE MOHATHS, 00JIACTH ONPEEIICHUS, CIIOCOOBI 3a1aHHsI, BUIbl SKOHOMUYECKUX (YHKIUH.

54. [Ipenen n HENMPepBHIBHOCTD (hYHKIMHU JIBYX ITEPEMEHHBIX.

55. YacTtHble TPON3BOAHBIE (YHKIINH HECKOIBKHUX ITEPEMEHHBIX.

56. [ToHOE MpUpaleHue 1 MOJHEIH TuddepeHIma.

57. [Ipou3BoHas MO HANIPABICHUIO U TPATUEHT, CBA3b MEXKTy HUMH.

58. JkerpeMyM (QYHKIMH HECKOJIBKHX NTEPEMEHHBIX. Y CIIOBHE KCTpEMyMa.

59. Haubonsiree 1 HauMeHbIIIee 3HaUeHHE (DYHKIIMH B 3aMKHYTOH 001aCTH.

60. [Tonsarue 06 smmupryeckux Gopmymnax. MeTox HAaMMEHBIINX KBAaPaTOB.



61. AcuMIITOTH TpaduKka GyHKITUH.

62. OO6mras cxema ucciaeIoBaHus GYHKIIUH U TOCTPOCHUE Tpaduka.

63. Juddepernnan QyHKIMHA U €TO TEOMETPUIECKUN CMBICI.

64. [Ipumenenne auddepeHnnana B MpruOINKEHHBIX BHITUCICHUS.

65. Mmuorounen Tetnopa u hopmyna Teinopa.

2 cemecTp Bonpocks! k 3auery:

1. [TepBoOOpa3Hast 1 HEOIPEAEIEHHbIH HHTETPal.

2. OCHOBHBIE CBOICTBa HEONPE/IEIIEHHOTO UHTErpaa.

3. HenocpencrsenHoe unterpupoBanue. MIHTErprpoBaHue MOJACTAaHOBKON M TI0 YaCTSIM.
4. HuTerpupoBaHie HEKOTOPHIX (PYHKITHIA, COACPIKAIIMX KBAIPATHBIA TPEXUIICH.

5. ParnmonansHbie npoou. [Ipocreiimme parroHanbHble JPOOH U UX MHTETPUPOBAHUE.
6. [NonsaTHe ompeneaeHHOro HHTETpala Kak mpeesia HHTerpaabHON CyMMEI.

7. ®opmyna Herorona-Jlettornia. OCHOBHBIE CBOWCTBA ONPEAEIICHHOTO HHTETpaa.

8. Brrancienue onpeneIeHHOro HHTErpaia METOIOM ITOJICTAHOBKH H IO YaCTSIM.

9. HecoGcTBeHnHBIe HHTETPABI ¢ OECKOHEYHBIMH NPEAeTIaMi HHTETPUPOBAHUS U OT Pa3pBIBHBIX () YHKITHA.

=
=

[TpunokeHne onpeaeIeHHOr0 NHTErpaia A BRIYUCICHUS IUIOMaAeH MIOCKUX (GUryp, AIHH IyT, 00beMa
TeN BpalleHHUS.

11. [TpubamxeHHOe BEIYUCICHUE ONPECTICHHBIX HHTETPAJIOB.

12. OcHoBuble noHsTHS. uddepeHunanbHple ypaBHEHHS NEpBOro mopsaka. TeopeMa O CyIecTBOBaHHE U
€IMHCTBEHHOCTH PEILEHUs.

13. JuddepeHnnanbpabie ypaBHEHHUS ¢ Pa3IesSIFOLIMMU TEPEMEHHBIMH.

14. OnHOpoHbIE U THHEHHBIC YPABHEHUS NIEPBOT0 MOPSIKA.

15. VYpaBuenue bepnynu.

16. Juddepernnanbaple ypaBHEHNS BTOPOTO MOPS/IKA, JOIMYCKAIONINE IIOHKEHUE MOPsIKa.

17. JluHelHbIe OXHOPOAHBIC YPAaBHEHHUS BTOPOT'O MOPSIIKA C TIOCTOSIHHBIME KO3 (GUIINCHTaMH.

18. JluHeliHpIe HEOJHOPOJHBIE YPAaBHEHHS BTOPOTO MOpSJAKa C IOCTOSHHBIMH KodddummeHtamu. Meton

BapUanyy MPOU3BOJIEHBIX TOCTOSHHBIX.
Bomnpocsl k 3auery B 3 cemecTpe

19. UYucnosoii psan. Cymma psaa. Heo6xoauMblii mpU3HAK CXOAUMOCTH.

20. JlocTaTouHble NPU3HAKK CXOJMMOCTH 3HAKOIOJOXHUTEJIBHOTO psAa: NPU3HAKU CPAaBHEHMS, NPU3HAK
JanamOepa, paaukanbHbIil mpu3Hak Ko, MHTErpaabHbIi NPU3HAK CXOAUMOCTH.

21. 3nakouepenytommuecs psiapl. [pusnak JleitOHuna.

22, 3HaKoNepeMeHHbIE PsIbl. AOCOIIOTHAS U YCIIOBHASI CXOIUMOCTb.

23. @dysaxunoHanbHbIE psaabl. O0IacTb CXOIUMOCTH.

24, Crenennsle psaabl. Teopema Abemnst. O6macTb CXOIUMOCTH CTEIIEHHOTO Psifia.

25. Psnp1 Telinopa u Makiopena.

26. Paznoxxenne B psag MakiiopeHa 311eMEHTapHbBIX (QyHKIHH.

27. IMpumenenne psanos Teiinopa n MakiopeHa K MpHOIKEHHBIM BBIYUCICHHUSIM.

28. Psner @ypee.

4 cemecTp Bonpocs! k 3k3aMeHy

1. IIpeamer Teopun BeposiTHOocTel. Ciy4aitHoe coOpiTne. Knaccupukarus coObITHiA.

2. Onepauun Haja coObiTHAMHU (anrebpa coObituii). Jnarpamma Benna. Kiaccudeckoe onpenenenue
BEPOATHOCTH. DINEMEHTH KOMOMHATOPHUKH.

3. OTHOCHTEIbHAS 9aCTOTa COOBITHS U CTaTHUYEeCKasi BEPOATHOCTh. ['eomeTprueckast BEpOSTHOCTb.

4. CoBMecTHBIE ¥ HECOBMECTHBIE CiTydaiHble cOOBbITHA. Teopema CII0KeHHS BEPOSITHOCTEH.

5. YcnoBHBIE BepOSITHOCTH. TeopeMa yMHOXEHHUs BEPOSITHOCTEH.

6. BeposiTHOCTD NOSIBIIEHHS XOTS OB OJJTHOTO COOBITHSL.

7. dopmyna monHOM BeposTHOCTH. DopMynsl BeposTHocTH TumoTte3 (popmyisr baiieca).

8 IToBTopHBIe He3zaBUcHMBble ucnbITaHus. Popmyna bepuymmm. JlokanbHas W WHTErpajibHas TeopeMa

Jlanmaca. ®opmyna Ilyaccona.

9. Cryugaiinple BeMWYMHBL. JIMCKpeTHBIE W HETPEpBIBHBIEC CilydailHble BeTWYMHBI. DYHKIUS pacrpeeseHus
BEPOSITHOCTE U €€ CBOKCTBA.

10. 3aKoH pacipeaeeHus BepOsITHOCTEH TUCKPETHON ciryuaifHOl BennuuHbl. BuHOMMaIbHOE pacpe/iesieHue.

Pacnpenenenue Ilyaccona. 'eomerpuueckoe pacnpeeiaeHue.

11. Omneparuy Ha/l He3aBUCUMBIMH AUCKPETHBIMU BEJIMIHHAMH.

12. [InoTHOCTE pacmpeneneHuss BEpPOATHOCTEH HENPEphIBHOM CIy4alHOW BENMYMHBI M €ro CBOICTBa.
BeposarHOoCTb NONaganus cilydyailHON BETUUUHBI B 3alaHHBII HHTEPBAIL.

13. OCHOBHBIC YHCJIOBBIE XapaKTEPUCTHKU CIyYailHbIX BEIMYMH (MaTeMaTHYeCKOe OKHJaHWE, IHUCIepCus,
cpeHee KBaJpaTHUeCKOe OTKJIOHEHHE).

14. Mopa, MeanaHa, HayaJlbHbIC M EHTPAIbHBIE MOMEHTHI CITy4alHBIX BEJIMUMH, K03 (QUIIMEHT aCHMMETPUH U
JKCIECC.

15. PaBHOMEpHBII 3aKOH paclpelelIeHHs BEPOSITHOCTEN U €ro YMCIOBbIE XapaKTEPUCTUKHU.

16. IToxa3zarenbHblil 3aKOH paclpeAeIeHUs CIy4aliHOM BEINYMHBI.

17. HopmanpHblii 3aKOH pacnpeaeneHus: BEpOSTHOCTEN U €ro apaMeTphl.

18. BeposTHOCTh nonazaHus B 3aJaHHBIM MHTEPBAjl HOPMAIbHO PACHPEIEIICHHOM CIly4aiiHOM BEIMYMHBL.

BeposTHOCTE ee OTKIOHEHHUST OT MaTEMaTHIECKOTO OXKuAaHus. [IpaBmito «Tpex curm»
19. [TonsTe o pacnpeneneHusx «xu kBaapar» [Iupcona, Cteronenta, @umepa.



20. CucteMa IByX CIIydalHBIX BEIMIHH U €€ YUCIIOBBIC XapaKTCPHUCTUKH.

21. 3akoH Oompmmx uwucend. Teopema bepHymmn o0 ycroiumBocTH 4acToT. Teopema YeObimeBa 00
YCTOMYMBOCTH cpenHux. LlenTpanbHas npenensHas Teopema JlsmyHoBa.

22. OCHOBHBIE 33/a4¥ MAaTEeMaTHIECKOM CTAaTHCTHKH. | eHepanmbHass © BBIOOpPOYHAs COBOKYHMHOCTb.
Penpe3eHTaTHBHOCTD BHIOOPKH.

23. BapuanuonHble psiabl A1 JAUCKPETHBIX M HENPEPBIBHBIX CIyYaiHBIX BEJIMYMH M HMX Tpaduyueckoe
n3o0paxeHue.

24, OMmnupuyeckast QyHKIUS pacrpeaeeH st OTHOCUTENBHBIX 4acTOT. [ mcTorpaMMa OTHOCUTENIBHBIX YacTOT.

25, YucnoBele XapaKTEPUCTUKH BapHALlMOHHBIX PSAOB: BBIOOPOYHAs, CpENHss, BHIOOPOYHAs JUCIIEPCHS,
BBIOOPOYHOE CpeHee KBapaTHIeCKOe OTKIOHEHHE, MOJIa, MEJaHa U JIp.

26. ToueuHsle OIIEHKU MTapaMeTPOB T'€HEPAIbHOW COBOKYITHOCTH: CMEIIECHHbIE, COCTOsATEIbHEIE U d(deKTHbIE.
HcnpaBneHHas BBIOOpOYHAs! AUCTIEPCHSL.

27. WHTepBasibHbIE OLEHKM MapaMeTpPOB TIE€HEPAJIbHOM COBOKYNHOCTH. JlOBEepUTENbHBIA HUHTEpBall.
JoBepurenbHasi BEpOSATHOCTH(HAIECKHOCTD).

28. JloBepHuTeNbHBIE HHTEPBANBI AT OLIEHKH MAaTeMAaTHYECKOTO OKHIAHUS HOPMAJIBHOTO PACIPEAEICHHUS IPU
HEM3BECTHOM CPEIHEKBAIPATHICCKOM OTKIOHEHHH.

29. [TonsiTre cTaTHYECKON TUIOTE3bl U OCHOBHBIE JTAIIBI €€ MTPOBEPKH.

30. [TpoBepka runoTE36I 0 HOPMAIBHOM pacIpeieIeHUH TeHepabHOM COBOKYITHOCTH 10 KpuTepHio [TupcoHa.

31. @dyHKIMOHANIBHAS, CTATUYECKAst U KOPPEIALMOHHAs 3aBUCUMOCTD. JIMHeiHas mapHast perpeccus.

32. Br160opounblit K03 HUIIMEHT KOPPEISIIN U ero CBOMCTBA.

33. Koppensimonnas tadbiauna. OTbICKaHHE TapaMeTPOB BHIOOPOYHOTO YpaBHEHHUS NPSIMOM JINHUU PETPECCHU

10 CTpyHNIMPOBaHHBIM JaHHBIM.

3. Meroanyeckue MaTepuaJibl, ONpee/siiolue npoueaypy 1 KpUTepU OLleHUBAHUSA
c¢()OpMHPOBAHHOCTH KOMIIETEHIUI PY NPOBE/ICHNU MPOMEKYTOYHON aTTecTAUH

Kpurepun ¢popmMupoBaHusi O1leHOK [0 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aJaHUI

- OIICHKA «OTJIWYHO» BBICTABISICTCS 00YUYaIONIEMYCs, €CJIM KOJIMYECTBO MPABUIBHBIX OTBETOB HA
Bonpocsl coctasisieT 100 —90% ot oOuiero 00bEMa 3aJaHHBIX BOIIPOCOB;

- OLICHKA «XOPOIII0» BBICTABIISCTCS 00yYArOIIEMYCs, €CITH KOJUYECTBO MPABWIBHBIX OTBETOB Ha
Bonpockl — 89 — 76% ot 00m1ero 00bEéMa 3aJaHHBIX BOTIPOCOB;

- OlCHKAa «YJAOBJIETBOPUTEJIbHO» BBICTABISACTCS OOYYAKOIIEMYCs, €CJIM  KOJHYECTBO
MPaBUIILHBIX OTBETOB Ha TECTOBBIEC BOMPOCH! —/5—60 % 0T 00111er0 00BEMa 3a1aHHBIX BOIPOCOB;

- OIICHKAa «HEY/AOBJIETBOPUTEIBHO» BBICTABISETCS OOyYalOIIEMyCsl, €CIH KOJHYECTBO
MPaBUIILHBIX OTBETOB — MeHee 60% oT 00111ero 00bEMa 3a1aHHBIX BOIIPOCOB.

Kpurepun ¢popMupoBaHus 011eHOK N0 Pe3yJIbTATAM BbINOJIHEHUS 3a1aHU I

«OTINYHO/32a4TE€HO» — CTaBUTCA 3a pPadOTy, BBINOJHEHHYIO TIOJHOCTBIO 0€3 omuboK U
HE/I0YETOB.

«Xopo1io/3a4TeH0» — CTaBUTCS 32 padOTY, BHIMOJIHEHHYIO TIOJTHOCTHIO, HO MTPH HAIMYHH B HEH HE
Oosiee 07JHOM HerpyOoii OIMOKHM U OJTHOTO HeJloueTa, He 0oJiee TpeX HeA0UYETOB.

«Y10BJIETBOPUTEIBHO/3aUTEHO» — CTaBUTCS 3a paboTy, eciau OOyYaroIIuics TpPaBUIBHO
BBINOJIHWI He MeHee 2/3 Bcell paboOThl WM JONMYCTWI He Oojee OnHOM rpyOoil ommOKuM U JABYX
HEJI0UETOB, HE OoJiee OJHOU TpyOOl U OIHON HerpyOoil omuOKu, HE OoJiee TpeX HErpyobIX OMIMOOK,
OJTHOI Herpy0oil OomMOKY U ABYX HEAOYETOB.

«HeynoBJj1IeTBOPUTEILHO/HE 324TEHO» — CTABUTCS 32 pabOTy, €CIIM YUCIIO OMHOOK U HEJJOYETOB
MPEBBICUIIO HOPMY JJIsl OICHKH «YJAOBIETBOPUTEILHO» WM TMPABUIBLHO BBIIOJIHEHO MeHee 2/3 Bceid
paboTHI.

Buowt owuboxk:

- 2pybvle OwWUOKU: He3HAHUEe OCHOBHBIX NOHAMUL, NPABUT, HOPM, HE3HAHUEe NPUEMO8 PeleHuUs.
3a0au, owubOKU, NOKA3bl8alOwUe HeNPasUIbHOe NOHUMAHUE VYCIL08Us NPEONOHCEHHO20 3A0AHUSL.

- HezpyOble OWUOKU: HeMOUHOCMU BOPMYIUPOBOK, ONpedesieHUll, HePAyUOHAIbHbIL 8b100p X00a
peuenus.

- Hedouemuvl. HEPAYUOHATbHbIE NPUEMbl BbINOIHEHUS 3A0aHUs; OMOeNbHblEe NOZPEUHOCU 8
Gopmynuposxe 66160008, HEOPEIHCHOE BLINOIHEHUE 3A0AHUSL.

Kpurepun ¢popMupoBaHusi OLeHOK 10 IK3aMeHY/3a4eTy



«OTIMYHO/32a4TE€HO0» — CTYyIEHT TpuoOped  HEOOXOOUMBIE  YMEHHMS M HaBBIKH,
MPOJIEMOHCTPHUPOBAJI HABBIK ITPAKTHYECKOTO MPUMEHEHHS TIIOJNyYCHHBIX 3HAHWH, HE JOIYCTHII
JIOTHYECKUX U (PaKTHUECKUX OLITHOOK

«Xopouo/3a4TeH0» —  CTYAEHT TpHoOpen  HEOoOXOIUMBIE yYMEHHS W HAaBBIKH,
MPOJAEMOHCTPUPOBAT HABBIK IMPAKTHYECKOTO IMPHUMEHEHHUS IOJyYEeHHBIX 3HAaHWH;, JOMyCTHII
HE3HAYUTEJbHBIC OIMOKN M HETOYHOCTH.

«Y10BJIETBOPHUTEIBbHO/3aUTEH0» — CTYJICHT JOMYCTUJ CYIIECTBEHHBIEC OLTHOKH.

«HeynoBiieTBOPUTEIbHO/HE 3a4TE€HO» — CTYACHT JEMOHCTpUpPYET (parMeHTapHbIE 3HAHUS
M3Yy4aeMOoro Kypca; OTCYTCTBYIOT HEOOXOUMBIE YMEHHUSI U HABBIKH, JOMYIIECHBI TPYObIE OMINOKH.



OKCNEPTHBIN JIUCT

OILICHOYHBIX MaTepI/IaJIOB JUUISA HpOBCIICHI/DI HpOMG)Ky’TO‘IHOﬁ aTrTecTanmuu 10
IUCIUIIIINHE
«MaTeMaTuKa»

Hampasnenune noaroToBku / CriennaIbHOCTh

23.05.03 NoaBUKHOM COCTaB ¥ene3HbIX gopor

(K00 u Haumenosanue)

HanpaenenHocts (rpohuiis )/crieruann3anus

INeKTPUUECKUii TPAHCMOPT }Kene3HbIX 40POr, IOKOMOTUBDI, FPYy30Bble BaroHbl
(naumenosanue)

Coenmanuct

KBaJIM(UKALNUS BBITYCKHUKA

1. ®opManbHOE OLICHUBAHKUE

KOMIIETEHILIUSAM, HHIUKATOPaM JOCTUKEHHUS
KOMIIETEHIIU A

IToka3arenn [IpucyrcrByror OTCyTCTBYIOT

Hanuuue 006s3aTenbHbIX CTPYKTYPHBIX 3JIEMEHTOB: +

—TUTYJbHBIN JIUCT +

—I0SCHUTEIIbHAS 3alIMCKa +

— TUIOBBIE OLIEHOYHBIE MaTEpUaIbl +

—METOANYECKHE MaTepHallbl, ONPEALIISIONINE +

poLenypy U KpUTEpUU OLEHUBAHUS

CopeprkarenbHOE OILICHUBAHUE
CootBercTBYET He
[Toxazarenu CootBercTBYyET
YaCTUYHO COOTBETCTBYET

CootserctBue TpedoBanusm GI'OC BO k +
pe3yJibTaTaM OCBOEHUS IIPOTrpaMMBbl
CootserctBue TpedoBanusm OITOIT BO k +
pe3yJibTaTaM OCBOEHUS IPOTpamMMBbl
OpueHranus Ha TpeOOBaHUS K TPYAOBBIM +
¢ynaxuam 11C (mpu Hanuuum
yrBepxkaeHHoro [1C)
CootBeTcTBYET (POPMHUPYEMBIM +

3akmouenue: POC pekoMeHayeTcs/ He pEKOMEHIyeTCsl K BHEIPEHUI0; 00eCTieunBaeT/ He
obecrieunBaeT 0ObEKTUBHOCTD U IOCTOBEPHOCTh PE3YIbTATOB P MPOBEJCHUN OLIEHUBAHUS
pe3yabTaTOB OOYUEHHMsI; KpUTEPHUH U ITOKA3aTeTN OLICHUBAHUS KOMITETCHIINM, Kbl OIICHUBAHUS
o0ecneunBalOT/ He 00eCIeYnBalOT IPOBEACHNE BCECTOPOHHEHN OLIEHKU PE3yIbTaTOB 00yUEHHS.

SKCHepT, AOJIDKHOCTD, YUCHAsA CTCIICHLb, YUCHOC 3BAHNC

/ ®.N.0.




