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ITACIIOPT
POHJA OHEHOYHBLIX CPEJACTB
10 TUCUUIUIMHE «DJIEeMEHTBI BbICHICH MaTeMATHKH

Ne Komrpommpyemsie Kox xoHTpOIMpyemMoit KOMIIETEHIIUH Hamvenosanne
i paznensl (TeMbl) (H ee TacTH) OLICHOYHOTO
JUCIUILIMHBI CpeacTBa

1 | Paznmen 1. Jluneitnas | OK-1, OK-5 KonTposbaas

anredpa. pabora 1,
BOTIPOCHI K
9K3aMEeHY.

2 | Pazgen 2. Cucremsr | OK-1, OK-5 Kontposnbnas
JIMHEWHBIX pabora 1,
anreOpanyecKux BOTIPOCHI K
YpaBHEHHI. JK3aMEeHY.

3 | Pazgen 3. OcHOBBI OK-1, OK-5 KontponsHas
BEKTOPHOU alreOphi. pabota 2,

BOTIPOCHI K
JK3aMEHY.

4 Pasznen 4. OK-1, OK-5 Kontponbnas
OneMEeHTHI pabora 3,
AHAJIUTUYECKON BOIIPOCHI K
TeOMETPHH Ha JK3aMEHY.
TUTOCKOCTH.

5 Pasznmen 5. OK-1, OK-5 Kontponbras
KommnekcHsie pabora 4,
YHCIa. BOTIPOCHI K

JK3aMEHY.

6 Pasnmen 6. [Ipenenu | OK-1, OK-5 KoHnTponpHas
HENPEPBIBHOCTh pabota 5,
GyHKIHIA. BOITPOCHI K

JK3aMEeHY.

7 Paznen 7. OK-1, OK-5 KonTtponbHas
Huddepennmansaoe pabora 3,
UCYHCIICHUE. BOTPOCHI K

DK3aMEHY.
8 Pasnmen 8. OK-1, OK-5
Kontponbnas
[Ipunoxenue
MIPOU3BOJIHOM K pabora 6,
UCCIIEIOBAaHHIO BOTIPOCET K
. JK3aMeHY.
GYHKIHA.

9 | Pazgen 9. ®yukumu | OK-1, OK-5 KonTponsHas
HECKOJIBKUX pabota 7,
MIEPEMCHHBIX. BOTIPOCHI K

JK3aMEHY.

10 | Pasgmen 10. OK-1, OK-5 Kontponbhas
Heomnpenenennsiii pabora 8§,
HWHTETPaJL. BOTIPOCHI K

JK3aMEHY.




11 | Pazmen 11. OK-1, OK-5 Kontponbnas
OnpeneneHHbIi pabora 8§,
WHTETpall. BOTIPOCHI K

9K3aMEeHY.

12 | Pazmen 12. OK-1, OK-5 Kontponbhas
OOBIKHOBEHHEIE pabota 9,
muddepeHIranbHbIe BOIIPOCHI K
YpaBHEHHSL. JK3aMEHY.

13 | Pa3men 13. OK-1, OK-5 KonTposbHas
Yucnosele psiablL. pabota 10,

BOTIPOCHI K
JK3aMEHY.
Kox \ HaumeHoBaHue pe3yjibTaTa 00yuYeHust
OK 1 BeiOupare  crmocoObl  pemieHHs  33Aad  OPO(GECCHOHANBHONW  JIESTEIBHOCTH
IPUMEHUTEIBHO K PA3IMYHBIM KOHTEKCTaM.
OK 5 OCyIecTBISITh YCTHYIO ¥ MUCBMEHHYI0 KOMMYHHUKAITUIO HA TOCYIapCTBEHHOM SI3BIKE C

YU4E€ETOM 0COOEHHOCTEHN COIMAJIBHOI'O M KYJIBTYPHOT'O KOHTCKCTA.

CoNoO~WNE
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17.
18.
19.

20.
21.
22.
23.
24.
25.
26.
217.

3AYETHO-3K3AMEHAIIMOHHBIE MATEPUAJIbBI

BOl'[pOCbI K 3K3aMEHY

Onpenenureny U UX CBOMCTBA.

Marpuiipl 1 1€MCTBUS HAJ HUMH.

OO6paTHas matpuna.

Panr mMatpuiel, ero cBoucTBa.

Pemenue cuctemsl IMHEHHBIX YpaBHEeHU MeTo10M ["aycca.
®opmynsl Kpamepa.

Pemenne CJIAY meTomoMm 0OpaTHOW MaTPHIIBI.

Bexkropsl. JInHeliHbIe onepanuy Hal HUMH.

JIuneiiHas 3aBUCUMOCTh ¥ HE3aBUCUMOCTh BEKTOPOB. PaHT 1 6a3uc cucTeMbl BEKTOPOB.

Jle#icTBHsI ¢ BEKTOpaMH B KOOPIWHATHOU (hopMme.
CkansipHoe IpOU3BECHNE BEKTOPOB.

BekropHoe mpon3BeieHne BEKTOPOB.

CMeriaHHOE IPOU3BEIEHUE BEKTOPOB.

[IpsiMast Ha MIIOCKOCTH.

Kpussle 2-To nopsaka: 3juaIc, runepooia, napadoa.
[Tonsarue pynkiun. CriocoOs! 3ananust GpyHKIuil. OCHOBHBIE CBOWCTBA (PYHKIIMI:
MOHOTOHHOCTb, YeTHOCTb-HEUETHOCTb, IEPUOJUUHOCTD, OTPAHUUEHHOCTb.
OcHOBHBIE dJIEMEHTapHbIE (DYHKIHH, UX TPAPHUKH.

Monaynb uncia.

OxpectHOCTH TOUKH. YucnoBas nocienoBaTeabHOCTh. [Ipenen uncioBoit

IIOCICOBATCIIBHOCTH.

[Ipenen ¢pyukuun. OTHOCTOPOHHHE MIPEACTHI.
beckoHneunbie Masible U KX CBOMCTBA.
TeopeMsl 0 npenenax.

HenpepsiBHOCT (DyHKIIUU B TOUKE, HA HHTEpBaJie. TeopeMbl 0 HeMPePHIBHBIX (PYHKIIUAX.
Touku pa3pbiBa, HX KIacCCHPUKAIHSI.
[TepBriil 3amMedaTenbHbBIN IpEaE.

Bropoii 3ameuaTenbHbIi IPEeet.
HenpepwiBHOCTH PyHKITHH, TOUKH pa3phIBa.




28. IlpoumsBoanas pyHKUMU. MeXaHUUYEeCKUN U TEOMETPUUECKUN CMBICI IPOU3BOTHOM.

29. [IlpousBoaHas CI0KHOU (HYHKITHH.

30. Tabnuna npousBoansix. [IpaBuna nuddepeHupoBanus.

31. Juddepenmuan GpyHKIUHU, €ro CBA3b C TPOU3BOTHOM.

32. TIlpousBoansie u auddepeHnnansl BHICIINX TOPSAKOB.

33. MexaHUYeCKHil CMBICI BTOPOW MTPOU3BOIHOM.

34. Bo3spacranue u yObiBaHHE QYHKIUU. DKCTPEMYMBI (DyHKIIHHA.

35. BeimykiocTs, BOrHYTOCTh Tpaduka ¢pyHknuu. Heo6xoaumMoe u 10CTaTOYHOE YCIIOBUE
BBIITYKJIOCTH (BOrHYTOCTH). TO4KM meperuda.

36. AcCUMNITOTHI INTOCKUX KPHUBBIX.

37. TlomHoe uccienoBanue QyHKIMH C TOCTPOCHUEM Tpaduka.

38. ®ynkiuu Heckonbkux nepemeHHbix (OHIT). [Ipenen, nenpepriBHOCTs OHII.

39. Yacrusie npousBogusie ®HII, nx reoMmeTpudeckuii CMBICIL.

40. T'paaveHT CKaJSIPHOTO ITOJIS.

41. TlonHoe mpupalieHue 1 MONHbIH auddepeHman

42. TlepoobOpa3nas ¢pyHkuu. HeonpeaeneHHbll HHTErpall, €ro CBOMCTBA.

43. TeoMeTpuuecKuil CMBICII HEONPEACICHHOTO HHTETpaa.

44, Tabnuia UHTETPaJIoB.

45. MHTerpupoBaHue METOJOM 3aMEHbI IEpeMEHHON. THTErpupoBaHue Mo 4acTsM.

46. HWaTerpupoBaHue APOOHO-PAITMOHAIBHBIX (PYHKITUH.

47. VIHTerpupoBaHHE TPUTOHOMETPUUECKUX (PYHKIIUIL.

48. HHTerpupoBaHUE UPPAUOHATBHBIX (DYHKIIHH.

49. 3anmauym, NPUBOMAIIME K TMOHITHIO OIpeneleHHOro uHterpana. OmpenencHue. Teopema
CYILECTBOBAHMSI OIIPEJICTICHHOTO MHTETpasia, ero CBOMNCTBRA.

50. ®opmyna HeroTona — Jleitbuuna.

51. 3amMeHa nepeMeHHBIX B ONpeAeIEHHOM UHTErpase.

52. HWHTerpupoBaHue Mo YacTsIM B ONPEAEICHHOM UHTErpaje.

53. Berruncienue miomanei miockux GUryp ¢ MOMOIIBIO ONPEIEIIEHHOTO HHTETpaa.

54. Bebluncienne 00beMOB TeJ € OMOIIBIO ONPEETICHHOI0 MHTETpaa.

55. HecoOGctBennnie unterpans | u |l pona.

56. 3anmaum, mpuBojsAmMe K TOHATHIO TuddepenimansHoro ypaBHeHus ([Y). OcHoBHblE
MOHATHUSA U onpenenenus teopun Y.

57. 1Y 1-oro nopsaka: ¢ pa3aesstolUMUCs IepeMEHHBIMU, TUHEWHBIE, OJTHOPOIHBIE.

58. J1Y n-oro nopsjaka, TOMyCKAOIINE TOHMKESHUE TOPSIIKA.

59. Jluneiinsie JIY ¢ MOCTOSTHHBIMH KO3 PHUIIMEHTAMH.

60. UYwucnoseie psaasl. Cymma psga. HeoOxomumMoe yciioBrue CXOAMMOCTH Psija.

61. [locratouHble MPU3HAKU CXOAUMOCTH 3HAKOIIOCTOSHHBIX PSIJIOB:

62. 3HakollepeMeHHbIE W 3HaKodepeayromuecs psasl. [Ipmsnak JlelOHHMIIA O CXOAMMOCTH
3HaKOYepeyIoIUXCcs PSIIOB.

63. Crenennsle psbl. Teopema Aders.

Kpumepuu oyenku:

OneHka  «OTJIMYHO»  3aciyXHBaeT oOydaromuiics, OOHApYyXHUBIIMH  BCECTOPOHHEE,
CHUCTEMaTHUYECKOe U IIyOOKoe 3HaHWE y4yeOHOro mMarepuana, MpeayCMOTPEHHOTO MPOrpaMMOi,
YCBOMBIIMM OCHOBHYIO JINTEPATYpy W 3HAKOMBIA C JIONOJHUTEIBHOW JIMTEPATYpOH,
PEKOMEHIOBAaHHOM IIPOIPAMMOM.

OleHKa «XOPOII0Y» 3aCiIy)XUBaeT 00ydJaromuics, OOHAPYKUBIIUN TOJHOE 3HAHHWE y4EOHOTO
MaTepuasa, YCBOUBLIMI OCHOBHYIO JIUTEPATYpPy, PEKOMEHJOBaHHYIO B mporpamme. OneHka
"XOpomIo" BBICTABISACTCA OOYYArOIIMMCS, MMOKA3aBITUM CHCTEMAaTHYECKUN XapakTep 3HaHUH 10
JTUCLUIUIMHE U CHOCOOHBIM K MX CAMOCTOSITEIbHOMY TIOMOJHEHHUIO U OOHOBIIGHHIO B XOJ€
JanpHEHeH yueOHOoM paboThl M PO(HECCHOHATLHOM eI TEIIBHOCTH.



OneHka «yJI0BJE€TBOPUTEIBbHO» 3aCIy)XKUBAaeT OOydYarOIIUCsA, OOHAPYKUBIIUN 3HAHUS
OCHOBHOTO Yy4YeOHOro Marepuaja B oObeMe, HEOOXOAMMOM JUIsl JajbHEHIed y4ueObl u
npezacTosiei padboTsl Mo npodeccuu, 3HaKOMBIX ¢ OCHOBHOM JIMTEPaTypoOld, peKOMEHJOBAHHOU
nporpaMmmoil. OLeHKa BBICTaBIAeTCS 00y4aromKUMCs, JOMYCTUBIINM MOTPEUIHOCTH B OTBETE HA
9K3aMEHE W TPU BBHIMOJTHCHUH YK3aMECHAIIMOHHBIX 33/IaHUl, HO 00JaJaloluM HEOOXOAUMBIMU
3HAHUSAMU ISl UX YCTPAHEHHUs 10l PYKOBOJCTBOM ITPENOIABATEI.

OrneHka «HeyI0BJIeTBOPUTEIbHO» BHICTABISIETCS 00ydaroeMycs, 0OHapyKUBIIEMY MPOOEIbI
B 3HaHUSAX OCHOBHOro yuyeOHOro marepuana. OleHKa CTaBUTCA OOydarolUMCSs, KOTOpbIE He
MOTYT TPOJOJDKUTH OOYYEHHE WM MPHUCTYNUTh K TNPO(ecCHOHAIBHOW AEATENbHOCTH IO
OKOHYAaHUU  00pa30BaTENbHOTO  ydpexaAeHus O0e3  JOMOJHUTEIbHBIX  3aHATHH  TO
paccMaTpUBaeMoON TUCUUILIMHE.

KOHTPOJIbBHO-USMEPUTEJIBHBIE MATEPUAJIbI:

IIpuMepHbIH BApUAHT KOHTPOJILHOH padoThl Mo pazaenam 1-2.

5 0 -1
1. Bsrunciuts MuHop Mi2 matpunsl | —2 3 5
3 0 -2
1 2 20
2. PacmonoxuTte B MOPSJIKE BO3pACTaHUS 3HAUCHHUS OTIPEIICITUTEIICH A=|_3 4|, B=|3 l|,
ey 2l
5 8 -4 1 4 -1
3. Haiitn matpuiy: 3A°-2B+E, ecm A=|6 9 -5|, B=[-2 5 7
4 7 -3 3 -2 -3

4. Jlana cucteMa JIMHEHHBIX YpaBHEHUI:
X, +3X,+2X;=-5
2X, —2X,+3X, =-8.
3X, +4xX, —4x,=5
Jloka3aTh €€ COBMECTHOCTh M peluTh Tpemsi crocobamu: 1) metomom [aycca; 2) mo

npaBuy Kpamepa; 3) ¢ moMorisio 00paTHON MaTPHIIBL.

IIpuMepHbIi BApMAHT KOHTPOJILHON PadoThI 1O pa3aeny 3.
1. Han terpasap ABCD, roe A(3,1,1), B(1,4,1), C(1,1,6), D(3,4,9). Haiitu o0bem TeTpasapa,
wiomab rpanu BCD u muinHy BBICOTHI, MPOBEIEHHOM K 3TOM rpaHH.

2. Tloka3ark, YTO BEKTOPEI 5(1,2,2) , 6(2,5,7) , 6(1,1,—1) KOMILIAHAPHEL
3. OO0pa3yroT I BEKTOPHI _8:(7,2,1) , 6(4,3,5) , 6(3,4,—2) 6asuc? Ecnu na, To HalTH

xoopauHats! Bektopa 0 (2,—5,—13) B 51om Gasuce.
4. Jlexat mu touku A(3; 5; -4), B(1; —1; =3), C(7; 2; -6), D(-1; 3; -2) Ha oaHO# m10cKOCTH?

5. JlaHbl BEKTOPHI 5(4,—2,—4) , 6(6,—3,2) . Berauciaute: a) a- b; 0)

25—5; 0 np;b; ¢) cos(a, b),

(2a—3b)@+2b): 5 (@a-b)%



IIpuMepHBIi BADHAHT KOHTPOJILHOMH padoThI 10 pasaenam 4-5.
1. Haiitu ypaBHEHWE NEpHEHIUKYIsIpa, ONMyLIEHHOro u3 Touku M(— 8; 12) Ha mpsamyro,
npoxosryto uepe3 Touku A(2; — 3) u B(—5; 1).
2. Haiitu yron mexay npsimbiMu 3x +2y — 1 =0 u 5x -2y +3=0.
3. [laHbl ypaBHEHHS IBYX BBICOT TPEYrojdbHUKA X + Yy =4 W y = 2X ¥ OJIHA U3 €r0 BEPIINH
(0; 2). CocTaBUTh YpaBHEHUS CTOPOH TPEYTOJIbHUKA.
4. Haiitu ocb, BeplIUHBI, (OKYCHI, SKCLEHTPUCHUTET, YPaBHEHHUS ACHUMIITOT TUIEPOOJIbI
9x*> - 25y® —225 =0.
Zl

S. Beruucmuts 7, +2,; Z,-Z,; Z_
2

,ecmn 2, =2-3i, 2, =1+1.

IpuMepHBIii BADHAHT KOHTPOJILHO PadoThl Mo pa3aenam 6-7.
y _ 3x”-5x X2 -2x
1. Beramcmuts npepensl Gynkuumi: a) lim————; 06) lim——;
x>0 —BX" 4+ x-1 x>2 X —2
1
- 2 ;
B) lim (1+4x%).
2. Haiitu npousBoaHyt0 1-10 MOpsAKA JAHHBIX (PYHKITHIL:
_1+1tgx
1-tgx
3. Haiitu mpou3BoaHyIO CIOXKHON QyHKIMK: a) Y =SiN4X; 6)y=e

a) y=2x"+4x-12; 6) y=X-COSX; B)Y
4. Ha pucynke n3zobpaxensl rpaduk Gpyukimn Y=f(X) 1 kacarenpHas k 3TomMmy rpaduky B

TouKe ¢ abcuuccoit xo. Hailtu 3HaueHne npon3BoAHOM 3TON (YHKIIMH B TOUKE X0.
'

..:.._‘ i 5
A" k

A
|

N\ |
VI

AN
| Pt AR

. T
5. CocraBuTh ypaBHEHHS KacaTelbHOU K rpaduky QYHKIMH Y = CtgX B TOUKE X, = ——

"]
o
-4

IIpuMepHBIi BADHAHT KOHTPOJILHOMH padoThI 0 pa3aey 8.

HccnegoBath (I)YHKI_II/IIO y= 1 10 IIOJIHOM CXeMe U IMOCTPOUTH rpa(bmc. HccnegoBanue
+

NG
(YHKLINN PEKOMEHIyeTCs IPOBECTH 110 CXEME:

1) wHaiiTh oOnacTh onpeaeacHus GyHKINY;

2) wuccnenoBath (QYHKIHMIO HA HENPEPBIBHOCTh, HAWTH aCHUMNTOTHI rpaduka (yHKIUH HIHA
MI0Ka3aTh, YTO UX HET;

3) HailTu TOYKH nepeceueHus rpaduka ¢ OCSIMU KOOPIMHAT;

4) mpoBepHUTh (QPYHKIMIO HA YETHOCTh M HEYETHOCTh, CAEATh BBIBOJ O CUMMETPUYHOCTH
rpaduka QyHKINH;

5) HaWTH UHTEPBAJBI BO3PACTAHUS U YOBIBAHHS (QYHKIIHH, SKCTPEMYMBI (DYHKITHH;

HaMTH MHTEpBaJIbl BBIMYKIOCTH U BOTHYTOCTH Irpaduka QyHKIMH, TOUKH reperuoa.

IIpumMepHbIii BADUAHT KOHTPOJILHOM padoThl no paszaery 9.



1. HaiiTi u H306pa3uTh 06IaCTh OnpeieneHns GyHKIME: Z = \/1— X* — 4y’ .
2. Jlna nansoi Gyskupn Z = 3X* +5xy —8y’ +10X — 7 HANTH YacTHBIE IPON3BOIHEIE.

3. I[aHa (I)yHKuI/ISI z=¢e". IToka3aTh, yTO OHA YJOBJICTBOPSCT JAHHOMY YPaBHCHHUIO
2 " 2 ”
XT 2 =Y -7 =0.

IIpuMepHBIii BApHAHT KOHTPOJILHOI padoThl mo pa3aenam 10-11.

Xdx x+1 dx
1 : 2 3—x)cos2xdx ; 3 :
)Ix+7 )j( ) )I x+4
2r
4) I‘deLz X; 5) J.sinzx-dx;
2 X 0

6) C moMoIIbI0 ONPEAENIEHHOTO UHTErpaia BBIYUCIUTD IIOMAAL (GUTYPbI, OTPAaHUYCHHON
3aJIaHHBIMH JIMHUSIMH Y = x*+3, x=0, y=X-1, x=2.Caenats puCyHOK.

IIpumepHBIH BADHAHT KOHTPOJILHOM padoThI o pasaenay 12.

1. 3x-3y-dx+(1-x*)dy=0, y(0)=0. 2. (x+y)-dx+2x-dy=0.
3. y'-CosX—Yy-sinXx=cos’X. 4. y"=sin 3x.

14 l
5 y'-5y'+6y=0, y(0)=3 y'(0)= >

IIpumepHBIH BADHAHT KOHTPOJILHOM padoThI o pasaenam 13.
1. HccnenoBatb Ha CXOIUMOCTD PSIIIBI:

1 2 3

a) 3+3—3+3—3+

1 1 (3} 1 (4Y 1 (n+1)"
0) =2+ ||t ||ttt | —
2“2 \2) T 3 2" | Tn

1 1
B) 1—54‘%— +( )

n’ + 1
2. Haiitn 061acTh CXOUMOCTH PsJIa:

1—4x+(4x) —...+ (—4x)"

Kpumepuu ouenxu:

OneHka «omauyHo» BBICTABIAETCS 32 KOHTPOJIBHYIO PabOTy, €CiaM y CTyAEHTa HpPaBUIbHO
BBITNIOJIHEHBI BCE 3ajaHus. [IpoieMOHCTpUpOBaH BBICOKHUN YPOBEHb BIIAJCHUS MaTEpUAJIOM.
IIposiBieHBl MPEBOCXO/AHBIE CHOCOOHOCTH MNPHUMEHATh 3HAHMS W YMEHHMsS K BBIIOJIHEHHUIO
KOHKPETHBIX 3aJJaHUN.

OneHka «xopouio» BBICTABISIETCS, €CIM MPaBWIBHO BBHIMOJHEHA OoJblIas 4yacThb 3aJaHHM.

[IpucyTcTBYIOT HE3HAUUTENbHBIE OIIMOKU. [IpoieMOHCTpHUpPOBAaH XOPOIINK YPOBEHD BIIaJICHUS
MmaTepuasioM. IIposiBiieHsl cpejHre CHOCOOHOCTH NMPUMEHSATh 3HAHHUS U YMEHUS! K BBITIOJIHEHUIO
KOHKPETHBIX 3aJJaHUM.

OneHka «yodoeremeopumenvHoy BbICTABISETCA, €CIAM 3aJaHMs BBINOJHEHBl Oosiee uYeM
HAIlOJIOBUHY. IIpucyrcrByror CEpbE3HBIE OLLIMOKHU. IIponemoHcTpUpOBaH
yIIOBJIETBOPUTEIBbHBIN ypOBEHb BIaJieHUs MarepuaioM. IIposBieHbl HHU3KHE CIOCOOHOCTH
IIPUMEHSATH 3HAHUS U YMEHUS K BBIITOJIHEHUIO KOHKPETHBIX 3aJaHUMN.



OneHka «Hey0osiemeopumenbHo» BBICTABISICTCA, ©CIM 3aJaHUs BBHITIOJHEHBl MEHEE YeM
HanoJoBUHY. [IpogeMOHCTpUpOBaH HEYAOBIETBOPUTENbHBIN YPOBEHb BIa/IeHUs MaTepUaIOM.
[IposiBeHBI HEJOCTATOYHBIE CITOCOOHOCTH MPUMEHSTH 3HAHUS U YMEHHS K BBHITIOTHEHHIO.



