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MunucrepctBa oOpasoBanusi M Hayku Poccuiickoit ®epepaumu 09 nexabps 2016 T.
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ITACIIOPT
POHJA OHEHOYHBIX CPEJACTB
10 TUCLUIUIMHE «JJIeMEeHThI BbICIIeH MaTeMaTHKH

Ne Konrponupyensie Koa xoHTpOImpyeMon KOMIIETEHIIUN Hamvenosanue
i paziesbl (TEMBI) (w1 e yacTi) OLICHOYHOT'O
JUCIUILTNHBI CpeJICTBa

1 Pasnen 1. JIuneiinas | OK-1, OK-5 KoHTtposbHas

anreOpa. pabora 1,
BOMPOCHI K
IK3aMCHY.

2 Pazmen 2. Cuctemsr | OK-1, OK-5 KonTtponbsHas
JMHEHHBIX pabora 1,
anredpanvdecKux BOMPOCHI K
YpaBHEHUU. JK3aMEHY.

3 Paznen 3. OcHOBEI OK-1, OK-5 KonTponbnas
BEKTOPHOU aJIreOpBHI. pabora 2,

BOMPOCHI K
JK3aMCHY.

4 Paznen 4. OK-1, OK-5 KonTponbnas
DIIeMEHTHI pabora 3,
AHATUTUYECKOM BOMPOCHI K
TCOMETPHH Ha JK3aMCHY.
MJIOCKOCTH.

5 Paznen 5. OK-1, OK-5 Kontponbhas
Kommiekcubie pabora 4,
qucha. BOTIPOCHI K

JK3aMCHY.

6 | Pazgen 6. Ilpenenu | OK-1, OK-5 KoHnTponsHas
HENpPEepPHIBHOCTh pabora 3,
GbyHKITHIA. BOTIPOCHI K

JK3aMCHY.

7 | Pazgmen 7. OK-1, OK-5 KoHnTponbHas
HuddepenunansHoe pabora 3,
UCUHCTICHHE. BOTIPOCHI K

JK3aMCHY.

8 Pazpen 8. OK-1, OK-5
TMpnoskenne KoHnTponbHas
MIPOU3BOAHOM K pabora 6,
WCCIICIOBAaHHIO BOTIPOCHI K

. JK3aMEHY.
GyHKLIUH.

9 | Pazgen 9. ®ynkuuu | OK-1, OK-5 KoHnTponbHas
HECKOJIbKUX pabora 7,
MEePEMEHHBIX. BOTIPOCHI K

JK3aMCHY.

10 | Pasgen 10. OK-1, OK-5 KontponbHas
Heonpenenennsiit pabora 8,
UHTETpall. BOTIPOCHI K

9K3aMEHY.




11 | Pasmen 11. OK-1, OK-5 KonTponbHas
OrnpeneneHHbIN pabora 8,
UHTErpal. BOIIPOCHI K

IK3aMCHY.

12 | Pa3men 12. OK-1, OK-5 KonTtponbHas
OOBIKHOBEHHBIC pabora 9,
nuddepeHnranbHbIe BOITPOCHI K
YpaBHCHHUS. IK3aMCHY.

13 | Pa3men 13. OK-1, OK-5 KonTtponbsHas
UmucnoBbIe psiib. paborta 10,

BOIIPOCHI K
IK3aMECHY.
Kon \ HaumeHoBaHue pe3yjbTaTa 00y4yeHus
OK 1 BeiOupare  crmocoObl  pemieHHss — 3ajad  OPOPECCHOHATBHONH  JCSITEIbHOCTH
MPUMECHHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM.
OK 5 OcCynIeCTBIIATh YCTHYIO M MIHCbMEHHYI0 KOMMYHHKAIIMIO Ha TOCYJIapCTBEHHOM SI3BIKE C

Y4€TOM 0COOEHHOCTEH COLUAJIBHOIO U KYJIbTYPHOTO KOHTEKCTA.

CoNoOAWNE
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ouhkhwdE O

17.
18.
19.

20.
21.
22.
23.
24,
25.
26.
27.

3AYETHO-3K3AMEHAIIMOHHBIE MATEPHUAJIBI

BOl'lpOCLI K 9K3aMEHY

OnpenenuTeny U UX CBOMCTRBA.

Marpuiipl ¥ I€MCTBUS HAJ HUMU.

OO6parHas maTpuIia.

Panr matpuuel, ero cBoucTBa.

Pemenue cucremsl IMHENHBIX YypaBHEHUN MeToioM ["aycca.
®opmynsl Kpamepa.

Pemenue CJIAY metonoM oOpaTHON MaTpHIIbI.

Bexropsl. JInHelHbIE Onepanyy Ha/l HUMH.

JluneiHas 3aBUCHMOCTh M HE3aBUCUMOCTh BEKTOPOB. PaHT 1 6a3UC cucTeMbl BEKTOPOB.

JleficTBUS ¢ BEKTOpaMU B KOOPAUHATHOU (opme.
CkansipHO€ IPOU3BEIEHUE BEKTOPOB.

BexTopHoe npousBeieHne BEKTOPOB.

CMenianHO€ IPOU3BEIEHUE BEKTOPOB.

[IpsiMast Ha MIIOCKOCTH.

Kpussle 2-ro nopsaka: 3juaIc, runepoosna, napadoa.
[Tonstue pynkunu. CriocoOs! 3aanus GyHkiuil. OCHOBHBIE CBOMCTBA (DYHKIIMIA:
MOHOTOHHOCTb, YETHOCTb-HEYETHOCTb, IEPUOAUYHOCTD, OTPAHUYEHHOCTb.
OcHoBHbIE 3NIeMEHTapHble PYHKLINHU, UX TpadUKH.

Moayib uncia.

OxkpecTHOCTh TOUKH. UncnoBas nmocineaoBaresbHOCTh. [Ipeaen uncioBoi

IIOCICI0BATCIBHOCTH.

[Ipenen pynkuunu. OJHOCTOPOHHHE MTPEAEIBI.
beckoneuHble Masble U UX CBOMCTBA.
Teopemsl 0 npeenax.

HenpepbIBHOCTh PYHKIIMH B TOUKE, Ha UHTEpBaJie. Te€opeMbl O HEITPEPBHIBHBIX (YHKIIUSAX.
Touku pa3pbiBa, UX KiIacCUPHUKAIUS.
IlepBbIil 3aMeUaTeIbHBIN IPEaE.

BTopoii 3aMeuaTenbHbIi Mpeed.
HenpepbIBHOCTH (PYHKIMI, TOUKH pa3phIBa.




28. IlpousBoaHas ¢pyHKIHMU. MeXaHUYECKUN U TEOMETPUUECKUN CMBICI TIPOU3BOIHOM.

29. [IlpousBomHas CI0KHON (HYHKIIHH.

30. Tabnuna npousBoansix. [IpaBuna nuddepeHupoBanus.

31. Juddepenuman pyHKIUHU, €ro CBA3H C IPOU3BOIHOM.

32. TlpowusBoansie u auddepeHnnanbl BHICIIUX MOPSAKOB.

33. MexaHMYeCKHil CMBICT BTOPOW MTPOU3BOIHOM.

34. Bo3spacranue u yObiBaHHE PYHKIUU. DKCTPEMYMBI ()yHKIIHA.

35. BreimykiiocTs, BOrHYTOCTH Tpaduka pyHknuu. Heo6xoaumMoe 1 10CTaTOYHOE YCIIOBUE
BBIITYKJIOCTH (BOTHYTOCTH). Touku neperuoda.

36. AcUMNOTOTHI IJIOCKUX KPHUBBIX.

37. Tlomnoe uccienoBanue GyHKIMH C TOCTPOCHUEM TpaduKa.

38. ®ynknuu Heckonbkux nepemeHHbix (OHIT). [Ipenen, nenpepsiBHOCTH DHII.

39. Yacruasie npousBoaubie @HII, ux reoMeTprudeckuii CMBICII.

40. T'paaMeHT CKaJSIPHOTO ITOJIS.

41. TlomHoe mpupanieHue U MOJHBIA Tud dhepeHIIran

42. TlepoobpasHas pyHKuuu. HeonpeneneHHbI HHTETPall, €T0 CBONCTBRA.

43. T'eoMeTpUYECKUI CMBICIT HEOTPEICIICHHOTO HHTETpaia.

44, Tabauia UHTErpajoB.

45. HuTerpupoBaHue METOJOM 3aMEHbI IepeMeHHON. THTerpupoBaHue no 4actsiM.

46. HuterpupoBanue ApoOHO-pAIIIOHATBHBIX (PYHKIIHIA.

47. VIHTerpupoBaHHE TPUTOHOMETPUIECKUX (PYHKITHIL.

48. HuTerpupoBaHue UppalMOHATBHBIX (PYHKIUH.

49. 3amauym, MpUBOASAIIME K TOHSATHIO ONpeAeseHHOro umHrerpana. Ompenenenue. Teopema
CYLIECTBOBAHMSI OIIPEICTICHHOTO UHTETpasia, ero CBOMCTBA.

50. ®opmyna Herotona — JleliOauma.

51. 3ameHa nepeMEeHHBIX B OMPEeIEHHOM UHTErpase.

52. HuTerpupoBaHue 1O YaCTSIM B ONPEIEICHHOM WHTETpaJe.

53. Brluncienue mionaaei miockux GUryp ¢ HOMOILBIO ONPeIeIeHHOT0 HHTErpaa.

54. Bpruuciaenue o0bEMOB TeJ € IOMOIIBIO OMPEIETICHHOTO HHTErpaa.

55. HecoOcTtBennsie unterpainst | u Il poxa.

56. 3amaum, mpuBomsAmME K TOHATHIO nuddepeHimansHoro ypaBaeHus (/Y). OcHoBHbIe
MOHATHUSA U onpezeneHus reopun Y.

S7. J1Y 1-oro nopsjaka: ¢ pa3aensolUMUCs TEPEMEHHBIMU, TUHEIHbIE, OJTHOPOIHBIE.

58. J1VY n-oro nopsaka, 1oMycKarolye MOHWKEHNE MopsaKa.

59. Jluneiinsie 1Y ¢ mocTostHHBIME KO3 PHIIEHTAMHU.

60. Ywucnossie psasl. Cymma paaa. Heo6xoanmoe ycioBrue CX0AUMOCTH psfa.

61. [ocrarodHble IPU3HAKHA CXOJAUMOCTH 3HAKOIIOCTOSIHHBIX PSIOB:

62. 3nHakomepeMeHHble W 3Hakodepeayromuecs psabl. Ilpusnak JleiiOHunma o cxoxumoctu
3HAKOYePEeTyIOIIUXCS PSIIOB.

63. Crenennsle psaabl. Teopema Abes.

Kpumepuu oyenku:

OneHka  «OTJMYHO»  3aciHyXuBaeT  oOydaromuiics, OOHapyXHUBIIUHA  BCECTOPOHHEE,
CHCTEMaTHUYECKOe U INIyOOKOe 3HaHME y4eOHOro Marepuana, IpeJyCMOTPEHHOIO IMpOorpamMMoii,
YCBOUBIIUN OCHOBHYIO JIMTEPATYpy M 3HAKOMBIM C JIONOJIHUTEIBHOM JIMTEPATYPOH,
PEKOMEHIOBAaHHOM IIPOTPAMMOM.

OrneHka «XOpOLIO» 3aciy’KUBaeT oOydaromuiicsi, oOHapyXUBLIMKM MOJHOE 3HAHHE Y4eOHOro
MaTepuala, yCBOMBIIMI OCHOBHYIO JINTEPAaTypy, PEKOMEHJIOBAHHYI B Iporpamme. OrleHka
"Xopo1o" BhICTABJIsIETCS 0OydYaIOIMMCs, TOKAa3aBIIUM CUCTEMAaTHUECKUH XapakTep 3HaHUH 1o
JUCIUIUINHE W CIIOCOOHBIM K HX CaMOCTOSITEIbHOMY IOTMOJHEHHIO W OOHOBJIEHHUIO B XOJI€
nanpHeimei yueoHoi paboTsl U MpohecCHOHATBHON e TEIbHOCTH.



OneHka «yJI0BJIE€TBOPUTEIBHO» 3aCIyXHBAaeT OOydJalOmUiics, OOHApYXUBIIMKA 3HAHUS
OCHOBHOTO Y4YeOHOro marepuaga B oObeMe, HEOOXOJAMMOM JUIsl JajdbHEWIed ydeObl u
MpeCTOosIIEH padoThI M0 MPOGECCHH, 3HAKOMBIX C OCHOBHOW JTUTEPATypOid, PEKOMEHIOBAaHHON
nporpaMmMoil. OLieHKa BBICTABIIAETCS O0YUYalOIIMMCS, IOMYCTUBIIUM MOTPEUTHOCTH B OTBETE HA
9K3aMEHE W TIPU BBIMOJIHCHUH YK3aMEHAIMOHHBIX 33JIaHWi, HO OO0JIaIal0NIIM HEOOXOIUMBIMU
3HAHUSAMU Ul UX YCTPAHEHHUS O]l PYKOBOJCTBOM IIPEMNOIaBATEIIS.

OreHKa «HEy/I0BJIETBOPUTEIBHOY» BBICTABIISCTCS 00YJarOMIeMycCsi, OOHAPYKUBIIIEMY MPOOEIhI
B 3HaHUSAX OCHOBHOro yueOHOro marepuana. OlLieHKa CTaBUTCS O0Yy4aromIMMCs, KOTOpbIE He
MOTYT MPOJOJIKUTh OOYYCHHE WM MPUCTYNMUTh K NPO(HECCHOHATBHOU JEATEILHOCTH TIO
OKOHYAaHUU  00pa30BaTENbHOTO  YyupexkJeHus 0e3  JONOJHUTENbHBIX  3aHATUH 10
paccMaTpuBaeMOW TUCIUILIMHE.

KOHTPOJIBHO-UBMEPUTEJIbHBIE MATEPUAJIBI:

IIpuMepHBIi BApHAHT KOHTPOJILHOI padoThl Mo pa3zaeiaam 1-2.

5 0 -1
1. Bemuucnuts MuHop My Mmatpunel | —2 3 5
3 0 -2
1 2 20
2. Pacronoxwure B MOPsIIKE BO3PACTAHUS 3HAYCHUS ONPEICIUTENeH A=|_3 4|, B=|3 l|,
ot 3
5 8 -4 1 4 -1
3. Haiitu maTpuiy: 3A°-2B+E, ecnou A=|6 9 -5 B=|-2 5 7
4 7 -3 3 -2 -3

4. Jlana cucrema JTMHEWHBIX YpaBHEHUI:
X, +3X,+2X;=-5
2X, —2X,+3X, = -8.
3X, +4x, —4x,=5
Jloka3aTb €€ COBMECTHOCTb M PELIUTh TpeMs crnocobamu: 1) meromom [aycca; 2) mo

npasuity Kpamepa; 3) c momoripto oOpaTHON MaTpUIIbIL.

IIpuMepHbIH BApMAHT KOHTPOJILHOW PadoThI 1O pa3aeny 3.
1. Jau terparap ABCD, rne A(3,1,1), B(1,4,1), C(1,1,6), D(3,4,9). Haiitu 06bem TeTpasapa,
wiomaab rpanud BCD u juinHy BBICOTHI, TPOBEACHHOM K 3TOM TpaHu.

2. Tloka3arh, YTO BEKTOPEI 5(1,2,2) , 6(2,5,7) , 6(1,1,—1) KOMILTaHAPHBI.
3. OO6pa3yroT I BEKTOPHI 5(7,2,1) , 6(4,3,5) , 6(3,4,—2) 6asuc? Ecin 1a, To HAlTH

koopauHaTh Bektopa d(2,—5,—13) B 5TOM Gazuce.
4. Jlexat mu touku A(3; 5; -4), B(1; —1; =3), C(7; 2; -6), D(-1; 3; -2) Ha 0HO# TTOCKOCTH?

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

2a-b 1) np;b; o) cos(a, b).

(2a—3b)(a+2b): & (a—h)%:

b



IIpumepHBIi BADHAHT KOHTPOJILHOH padoThI 1o pasaenam 4-5.
1. Halitn ypaBHEHHME TEpHEHAMKYJISApPA, OMYIIEHHOTO M3 Touku M(— 8; 12) Ha mpsmyro,
npoxosilyto uepes Touku A(2; — 3) u B(—5; 1).
2. Haiitu yron mexxny npsimbiMu 3x +2y — 1 =0 u 5x -2y +3=0.
3. Jlanbl ypaBHEHHS ABYX BBICOT TPEYrojbHUKA X +y =4 W y = 2X U OJIHa U3 €ro BEepIIUH
(0; 2). CocTtaBUTh ypaBHEHMSI CTOPOH TPEYTOJbHUKA.
4. Haiitu ocp, BepuuHbl, (OKYCHI, SKCIEHTPUCHUTET, YPaBHEHHS ACHMIITOT THUIEPOOIIBI
9x* —25y* - 225=0.
Zl

—,ecmn 2, =2-3i, z,=1+1.
z
2

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

IpuMepHbIii BAPHAHT KOHTPOJIbHOI paGoThI MO pa3xenam 6-7.

. . 3x*-5x . x?—-2x

1. Beraucouts npepensl pyHkumii: a) lim———; 6) lim——;
xow —BX 4+ Xx-1 x>2 X —2

1

- 2 ;

B) lim (1+4x).
2. Haiitu mpousBogHyr0 1-T0 TIOpsiKa JaHHBIX (DYHKITUI:

_1+1tgx
1-tgx

a) y=2x>+4x-12; 0) y=X-COSX; B) Yy

X—arcsin x

3. Haiitu mpou3BoaHYIO CIIOXKHON QyHKIUM: a) Y =SiN4X; 6)y=e

4. Ha pucynke n3obpaxenst rpadpuk Gpynkin Y=f(X) 1 kacateapHast K 3ToMy TpaduKy B
TouKe ¢ abcuuccoi xo. Haiitu 3HaueHue npon3BoAHOM 3TON GYHKLHHU B TOUKE Xg.

\' B

BANEE
A" J

3

-
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5. CocTaBuUTh ypaBHEHHs KacaTeJIbHOM K TpaduKy GyHKIMU Y = CtgX B TOUKE X, = ——

L]
=
Ey

IIpumepHbIii BADHAHT KOHTPOJILHOM padoThl 1o pas3aeiy 8.

2
HccnenoBath (I)YHKI_II/II-O y= 1 10 MOJIHOU CXEMC U ITOCTPOUTH Fpa(l)I/IK. HccnegoBanue
+

X2
(YHKLINU pEeKOMEHyeTCs IPOBECTH 110 CXEME:

1) wHaiiTi 00sacTh onpeeacHus PYHKIIHUH;

2) wuccnenoBaTh (QYHKIMIO Ha HEMPEPBIBHOCTh, HAUTH aCUMIITOTH Ipaduka QYHKIHU WIN
M0Ka3aTh, YTO UX HET;

3) HaiiTH TOYKH MepeceyeHus rpaduka ¢ OCIMH KOOPIUHAT;

4) mpoBepHUTh (PYHKIMIO HA YETHOCTh M HEYCTHOCTH, C/ENATh BBIBOJ O CHMMETPHYHOCTH
rpaduka QyHKINH;

5) HaWTH UHTEPBAJIBI BO3PACTAHUS U YOBIBAHUS QYHKIHH, SKCTPEMYMbI ()YHKIIHH;

HATHU MHTEpBaJIbl BBITYKJIOCTH U BOTHYTOCTH rpaduka (yHKIIMU, TOUKH Ieperuoa.

IIpuMepHbIH BApHAHT KOHTPOJIBLHON padoThl Mo pa3aeny 9.



1. Haiiti 1 n306pa3uTh 06MACTH ONpe/ieNenus GyHKIMM: Z = \J1—X° — 4y’ .
2. Jna nannoit Gynkiuu Z = 3X* +5xy —8y® +10X — 7 HalTH yacTHbIE IIPOU3BOIHBIE.

3. Mana ¢pyukuus z =e" . I[Tokaszars, 4TO OHA yJAOBJIETBOPSET JaAHHOMY YPaBHCHHUIO
" 2 "
, =Y ~zy2 =0.

IIpuMepHBIil BApHAHT KOHTPOJILHOI padoThl mo paszaenam 10-11.

xdx x+1 dx
1 : 2 3—Xx)cos2xdx ; X
) -[x +7° ) -[( ) 3 -[ x+4

4) J'xlxx+ 2dX,

2
5) j sin? xdx;
0

6) C momMouibio ONpeeIeHHOT0 MHTETpalia BBIYUCIUTD TUIOIMAAb (PUTYPhI, OTpaHUYCHHOM
3aJIaHHBIMU JIMHUSIMU Y = x}+3, x=0, y=X-1 x=2.Caenats pUCyHOK.

IIpumepHBIii BADHAHT KOHTPOJILHOM padoThl no pasaeay 12.

1. 3x-3fy-dx+(1-x")dy=0, y(0)=0. 2. (x+y)-dx+2x-dy=0.
3. y'-CcoSX—Y-SinX=Cos*X. 4. y"=sin 3x.

14 1
5. y"-5y'+6y=0, y(0)=3, y'(0)= >

IIpumepHBIii BADHAHT KOHTPOJILHOM padoThl o pa3aenam 13.
1. HccnenoBaTh Ha CXOUMOCTb PSABL:

1 2 3
a) §+3—3+3—3+

; 1.24.@]‘;;(&}2 1(_1j
)2 22 12) 22\3) 7 2" U n

1 1
B) 1—E+g— +( )

n® + 1
2. Haiitn 001aCTh CXOUMOCTH PsIJIa:

1— 4%+ (4x) —...+ (—4%)" +...

Kpumepuu oyenku:

OneHka «omauuHo» BBICTABISETCS 32 KOHTPOJIbHYIO paboTy, €Clii y CTYyAEHTa MPaBHIbHO
BBINIOJIHEHBI BCE 3afaHusd. [IpoaeMOHCTpUpPOBAH BBICOKMI YPOBEHB BIIAJICHUS MATEPUAIOM.
[IposiBeHbl NMPEBOCXOAHBIE CIIOCOOHOCTH MPHUMEHSTh 3HAHUS M YMEHHUS K BBIIOJIHEHUIO
KOHKPETHBIX 3a/IaHUMH.

OneHka «xopouto» BBICTABISETCS, €CIM MPaBWIBHO BBIMOJIHEHA OOJblIas 4acTh 3aJlaHuM.
[TpucyTcTBYIOT He3HaUUTENbHBIE OIIMOKU. [IpogeMOHCTpUPOBAaH XOPOLINK YPOBEHD BIIAJCHUS
MatepuaioM. [IposiBneHs! cpeHue criocOOHOCTH MPUMEHSTH 3HAHUS U YMEHHS K BBITIOJTHEHUIO
KOHKPETHBIX 3aIaHUH.

OueHka «yodogremeopumenvbHoy BBICTABISETCS, €CIM 3aJaHUS BBINOJHEHb Oosiee dYeM
HAIlOJIOBUHY. IIpucyrcrByror CepbE3HbIE OLIMOKH. IIponemMoHCcTpUpOBaH
YIOBJIETBOPUTENIbHBIN ypOBEHb BiaJeHUs MarepuanoMm. [IposBieHbl HU3KHE CHOCOOHOCTHU
MPUMEHSATH 3HAHUS U YMEHUS K BBIIIOJHEHUIO KOHKPETHBIX 3aIaHUM.



OueHka «Hey0081emeopumesbHo» BBICTABISAETCS, €CIM 3aJlaHUsl BBIIIOJHEHbBl MEHEE YeM
HanoJyioBUHY. [IpoieMOHCTpUpOBaH HEYIOBIETBOPUTENIbHBIN YPOBEHD BIa/IeHUs MaTepUaIOM.
[IposiBIeHBI HEOCTATOYHBIE CITOCOOHOCTH MPUMEHSTH 3HAHUS U YMEHHUS K BBHITIOJTHEHHIO.



