IIpuiokeHune K padoueii mporpaMmMe JUCIMITTHHBI
JIuHeiiHas ajiredpa ¥ MaTeMaTHYeCKHI aHA/TH3

Hanpasnenue nogrorosku — 38.03.01 9koHOMUKa
HaripaBneHHOCTS (Mpodu/ib) — DKOHOMMKA TIpeANPUSTUN U OpraHu3aliui
Yuebnbiii rian 2021 roga pa3paboTku

®OH/ OHEHOYHBIX CPE/ICTB

1. Haznauenue (oH/a oneHOUHBIX cpeAcTB (POC) no AucCIUNIHHE

@®OC mno yuyeOHOW [AWCLUIUIMHE — COBOKYIMHOCTb KOHTPOJIBHBIX MaTepuasioB,
npefiHa3HAUEHHBIX /i1  W3MepeHUsi YPOBHS /[IOCTIDKEHUsT OO0ydaromuMcsi YCTaHOBJIEHHBIX
pe3y/ibTaTOB 00yUeHUs], a TakKKe YPOBHS CHOPMHPOBAHHOCTH BCEX KOMITETEHIMM (WM UX dacTeid),
3aKperieHHbIX 3a aucuuriMHod. ®OC ucrnosb3yeTcss NMpU MPOBeeHUM TeKYLero KOHTPOJIS
yCI1IeBaeMOCTH U TIPOMEKYTOUHOM aTTeCTaluy 00yYaroIuXCsl.

3agauu ®OC:

- ympaBjieHWe TIpoljeccoM mpHobpeTeHHss 0O0ydYarOU[UMHUCST HeOOXOAUMBIX 3HAHHM,
yMeHUH, HaBbIKOB ¥ (JOPMHUPOBaHMEM KOMIeTeHLUH, orpeeneHHbix B PI'OC BO;

- OLIeHKa [JOCTV)KeHHH 00yJaroL[uXcs B TIPoLiecce U3ydeHus AUCIUIUTAHBI C Bblle/IeHHeM
M0JIOKUTE/bHBIX/OTPULIATE/IbHBIX ~ pe3y/JbTaTOB UM [JIAaHMPOBaHUe  TIpefynpexAarolux/
KODPEeKTUPYIOIIUX MepONpHUsTHH;

- obecrieyeHre  COOTBETCTBUS  pe3y/bTaToB  oOyueHus:  3ajayaM  Oyayiei
npodecCUOHabHON /leATe/IbBHOCT uepe3 COBEpLIeHCTBOBAHME TPAJWLMOHHBIX U BHeJIpeHUe B
oOpa3oBaTe/ibHbIN MPOLIeCC YHUBEPCUTeTa MHHOBALIMOHHBIX METO/IOB 00yUeHHsl.

2. Ctpykrypa ®OC u npuMeHsieMble MeTObl OLIeHKH M0/TyYeHHbIX 3HAaHUH
2.1 Oomue ceepenns 0 ®OC

@®OC 1o3BoJIsieT OLIeHUTh 0CBOEHME BCeX YKa3aHHBIX B paboueil porpaMmMe /1eCKPUIITOPOB
KomrieTeHLIUM, yctaHoB/eHHbIX OIIOII. B kauecTBe MeTO0OB OLiIeHMBAHUS TPUMEHSIIOTCS: 3a[aHus
JUIsi  CaMOTIOITOTOBKM  OOYYalOL[MXCsl, JKCIPeCC-OMpoC Ha JIeKUUSAX 10 TeKyllell TeMe,
CaMOCTOsITe/TbHOE pellieHre 3a/jau U 00bsICHEHHe UX PellleHus!.

CtpykTypHbiMH 37iemMeHTaMu POC 1o gucuuruiviHe siBiastorcs: POC s npoBeeHUs
TeKyIllero KOHTPOJISI 3KCIIPecC ONpOC Ha JIeKLUSAX IO TeKylled Teme, CaMOCTOSITe/IbHOe pelleHne
3ajau U 00BsICHeHHe WX pellieHUs, IIKaibl oueHuBaHus, ®OC 1/ TpoBeieHUs] TPOMEXKYTOUHOM
aTTecTalvy (3K3aMeH), COCTOSIIUA W3 BOIPOCOB, TPEOYIOIIMX MUCbMEHHOTO OTBETa, U JIPYTHX
KOHTPOJIbHO-U3MEpUTEe/IbHbIX MaTepuasioB, OMNMUCHIBAIOLIUX I[I0Ka3aTe/d, KPUTEePUU U LIKaly
OL|eHVBaHUSI.

[TpumeHsieMbie MeTO/ibl OLIEHKU MOTyYeHHbIX 3HAHUM 110 pa3/iesiaM JUCLUTIAHBI

Teky1rjas arrectaius (KOJIMYeCTBO
3aJjaHUM, paboT)

CamocrosTen -
TeMsbl Okcrpecc-  [bHOe peleHne|  TecToBble POMEKYTOUHAsT
0rpoc Ha 3a/]a4 U 3a/[aHKsA /1S arrecTanus

JIEKIMSIX 10 | 0OBbsICHEHHE |CaMOIOArOTOBKH
TeKyllleil TeMe | UX pelleHus | 06yuaroIuxcs

Paspen 1. JTlunelinas anredpa. Beegenue B anamm3. JugdepennmnanbHoe ucuncienne QyHKIUN
ABYX MepeMeHHbIX




Tema 1. JIuneiiHas anrebpa + + + 9K3aMeH
Tema 2. BBesieHue B aHanu3 + + + 9K3aMeH
Tema 3. [IuddepeHLasbHOE UCUUCTIEHVE

Hndbdepenny + + + 5K3aMeH
GYHKLMM [IBYX ITepeMeHHbIX

Pa3pen 2. UnTerpanbHoe ucuucaeHue. [luddepeniuaibHbie ypaBHeHUs!

Tema 4. HeoripeiesieHHbIN WHTerpasl + + + 3a4eT
Tema 5. OnpeesieHHbIM UHTETPaT + + + 334eT
Tema 6. IuddepeHiipanbHble ypaBHeHHUs + 4 n 3a4er

2.2 OI_IEHO‘—IHBIE MdTepHaJ/ibl /i IPOBeAeHHUA TEKYIEro KOHTPOJIA

JKCcIpecc onpoc Ha JIeKIUAX M0 TeKylel TemMe

KoHTponbHBbIM BOMpoC

Tema 1. J/IuneliHas anredpa

1. Uto Takoe MaTpuLa?

2. [Tepeuncivte BU/IbI MaTpHULI.

3. Hasosure onepanuu HaJy MaTpyLIAMHU.

4. YMHOXeHHe MaTPULIbI-CTPOKH Ha MaTpHILy-CToJi0el]

5. YMHOKeHHe MaTPHLIbI-CTO/IONA Ha MaTPULY-CTPOKY

6. [IpaBu/I0 YMHOXKEHUS IBYX MaTpHL

7. TIpoussezeHreM MaTpuLipl A :(al. j) Ha ckansp (uuciao K ) HasbiBaeTcs
8. CBOWCTBa oriepalyy C/0KeHHs MaTpHIL]

9. Onepanysi C/10KeHUs1 BBOJUTCS TOJTBKO JI/1s1 MaTPMIL. ..

10. Kak rpoBepuTh paBeHCTBO JBYX MaTpPHUI]

11. Ornpefiesivresii MaTpULIbL.

12. Ornpefiesiitesii MaTpULibl BTOPOrO MOPs/IKa, MeTOAbI UX BBIUUC/ICHUSL.
13.  OmnpepenvTeny MaTPULIbl TPETHETO MOPsI/IKA, METObl UX BBIUUC/ICHUS]. .
14. Onpefiesivtesii MaTpULibl N-TO MOPSAJKA, METO/bl BBIUUC/IEHUSL. .
15. [Tprmenenre metozsa Capproca.

16. MeToz, pa3/ioyKeHusl 0 37IeMeHTaM CTPOKHU W/IU CT0J1011a

17.  CpolicTBa oripefiesiuresiel

18.  MuHOpbI

19.  Asnrebpaunueckue [OTOJHEHUS

20. Teopema Jlariaca.

21. Kakast MaTpuiia Ha3bIBaeTCsi HEBLIPOXKAEHHOW?

22.  O6paTHast MaTpuIia.

23.  Teopema 06 oO6paTHOI MaTpuIie.

24. AnropuTM BbIUKC/IEHUS] 0OpaTHOM MaTPHULIBL.

25.  TloHsATWe TPaHCTIOHUPOBAHHOW MAaTPUILbI

26. Coro3Hasi MaTpuIja, Criocob HaXOKIeHHsI.

27.  CBOMCTBO TMHEMHOM KOMOWHAI[MU 3/IEMEHTOB CTPOK (CTOOIIOB).
28. KBagpatHasi MmaTpuiia A Ha3bIBaeTCsl HEBBIPOXKAEHHOU, eC/IH. ..
29. Bcskast HeBbIpOXKieHHAsi MaTpulia A UMeeT... MaTpULy

30.  Ormpejenenye paHra MaTpULIbL.

31. CBoWCTBa paHra MaTpHULIbI

32. OnieMeHTapHbIe Mpeobpa3oBaHUsi MaTPHULIbI.




33. KBazipaTHasi HeBbIpOXK/IEHHAsi MaTpULIA BCer/la MMeeT PaHT, PABHBIM ...

34. [Tpu Kakoi orepaijuy paHr MaTPUIlbl He MeHsIeTCs?

35.  U3meHsieTcs i paHr MaTpUL{bl TIPU TlePeCTaHOBKe [IBYX Tapasljie/lbHbIX Ps/JOB MaTPHULIbI
JIBYX CTPOK (WA IBYX CTOJIOLIOB)?

36.  IIpu yMHOXXeHHM BCEX 3/IEMEHTOB CTPOKH (WK CTO/0I[a) Ha UMC/IO He paBHOE HYJIIO
paHr MaTpHULHI ...

37.  YTo MOHUMAIOT M0/ 3/IeMEHTapHLIMU TTPe0Opa30BaHUSIMU MATPHI[bI?

38. YTo NMpPOU30MIET C PAHTOM MAaTpPHLIbI, €CJTH OTOPOCUTH CTPOKY, COCTOSIIITYIO U3 HYJIeH?

39.  Yto npou3oHAET C paHrOM MaTpHL{bl, eCJIM OTOPOCUTD CcTO/0eL], COCTOSIILUI U3 HyJIei?

40. Kakoii MUHOp Ha3bIBaeTCst 0a3UCHBIM?

41. Ompe/iesieHHe CUCTEMBI a/irebpanvecKrX ypaBHEHUH

42.  OcHoBHbIe NOHATHA U onipefiesieHust CJIAY.

43. [TousaTue pemenus CJIAY.

44, OrnipesiesieHe COBMeCTHOM, HecoBMecTHOM CJTAY.

45. Teopema o0 konnuectBe perteHur CJIAY.

46. Cucrema ' nvnelinbix anrebpanueckux ypasHenuii ¢ 1 neuspectHbIMu.

47.  PelnleHre cUCTeMbl JIMHEMHBIX a/ire0panyecKUX YpaBHeHUM MaTPUUYHBIM METO/IOM.

48. Uto Ha3biBaeTcs pemteHvemM CJIAY?

49, PertieHne crcTeMbl TMHEMHBIX anreOpanyeckKux ypaBHeHud MetooM Kpamepa.

50.  [ns pemenust CJIAY metogom Kpamepa KakuM /10/KeH ObITh OTIpe/ie/TUTe /b CUCTEMBbI?
S51. Buj crcTeMbl n JIMHEMHBIX a/ireOpanyecKrX YPaBHEHUH C N HEeM3BECTHBIMU/

52.  Kak 3anMcaTh CUCTeMbI M JIMHEWHBIX afreOpanyeckruxX ypaBHeHHM C N HEU3BECTHBIMU?

53. PerieHre cucTeMbl IMHEMHBIX areOpandecKux ypaBHeHUH MeTozioM ["aycca.

54. BbasucHbiii muHop. Teopema KpoHekepa-Kanesnu.

55.  Korga cucrema MHelHbIX anreOpanuecknx ypaBHEHHH COBMeCTHa.

56. KonuuecTBo pellleHUi CUCTeMbl, €C/IM PAHT MaTpULIbl COBMECTHOW CHUCTeMbI DaBeH
YUCITY TTIepeMeHHbIX.

57. Kakue pelieHust nMeeT cucTema, €CIM PaHI MaTpULIbI COBMECTHOW CUCTEMBbI MeHbIIle

yKCna epeMeHHsIx, T.e. I <17

58. ba3ucHble pelieHusi CUCTEMBI.

59. dopmysia HaX0XKAeHUs1 6a3UCHBIX PEIIeHUH CUCTEMBI.

60.  UYrto Takoe HEOCHOBHbIE NTepEMEHHbIE, KAK OHU OMPeeIsitoTCs ?
61. Mertop [Naycca.

62. Kakast cucreMa Ha3bIBaeTCsi HECOBMECTHOU?

63. dyHAameHTabHAsi CUCTeMa pelleHUH

Tema 2. BBe/jeHMe B aHA/IU3

[ToHsTHe nipesienia PyHKLMW B TOUKE

CBs13b 6eCKOHEUHO MaJIbIX BEJIMUMH C TpefieiaMy (DyHKLIWH

CBsi3b MeXX/1y 6€CKOHEUHO Ma/IbIMH ¥ OECKOHEUHO O0JIBIITMMH BeJIMYMHAMMU

ITepBbI «3ameuaTenbHbIN» Npejen

Yto HasbiBaeTcsl QyHKIMEH 0JHOW He3aBUCUMOM repeMeHHOW?

Yro HasbIBaeTcsi 00J1acThbiO onpefiesieHust QyHKLMN?

Kakue crioco6bl 3aiaHusi YHKIIMU 3HaeTe?

Ha3oBuTe 0CHOBHbIE CBOMCTBA (hYHKIIUU.

OO NN |UT|AR|WIN (-

CaoticTBa nipe/ienioB QyHKIUN?

Kakasi pyHKLMsI Ha3bIBaeTCsl HEMPePbIBHOM ?

==
el (=]

HazoBuTe cBOWCTBa HEMPEPhIBHBIX (DYHKLIMH.

—
N

YT0 Takoe 6ecKoHeuyHO 0osibIiiasg, 0eCKOHEeYHO Masiask Be/IMunHa?

—_
w

CdopMynupoBath repBbiii, BTOPOY 3aMeuaTte/ibHble Mpe/iebl.

)—\
o

UTo Ha3bIBaeTCsl TOUKOM pa3pbiBa MepBOro (BTOPOro) posa GyHKIWN?




15

[aTh ompe/iesieHrie TTPOX3BOJHON (DYHKILIWH.

16

UTo Ha3bIBaeTCs KacaTelbHOM MPsSMOM K JIMHWU B JJAaHHOW TOUKe?

17

BriBectu q)OpMy'fIbI AJI TIDOU3BOJAHBIX BCEX OCHOBHLIX 3JIEMEHTAdPHBIX CbYHKL[I/Iﬁ

18

Uto Ha3biBaeTcs auddepeHiianoM GyHKIMKU?

19

HazoBuTe cBolicTBa AuddepeHLranoB (PyHKLUH.

20

Kak 6epyTcsi pOU3BO/JHBIE BBICIINX MOPSIAKOB?

21

CdopmynupyiiTe ipaBuo Jlonuraris.

22

Kak orpe/ieIMTh TOUKU 3KCTpeMyMa QYHKLIAU?

23

Kak onpezieTh MHTEPBAJI BO3pacTaHusi ¥ yObiBaHUsl HYHKLIWY,

24

Kakasi ¢yHKLIMsI Ha3bIBaeTCsi MOHOTOHHOM?

25

YTo Takoe TOUKa reperuba?

26

[laiiTe onpeiesieHye BBIYKJ/I0W, BOTHYTOW (DYHKLMU?

27

Uto Takoe acumnToTa? Ha3oBuTe BUbl ACUMIITOT.

28

Hanmure ¢opmyiy s HaxoxgeHus guddepennuana yakopu y = f (x).

Tema 3. iluddepennuanbHoe HcunucaeHue PyHKIMHU ABYX MepeMeHHbIX

1 Yro Ha3biBaeTcsi HyHKIMEN IBYX He3aBUCUMbIX IepeMeHHbIX?

2 Yro Ha3sbIiBaeTcsi 06/1aCThIO onpefiesieHrst GYHKLMHM ABYX He3aBUCUMBIX TlepeMeHHbIX ?

3 Uro Ha3bIBaeTCs YaCTHBIM MpHpallleHneM U YaCTHbIM AuddepeHiiranoM Mo X GyHKIUU
JIBYX HE3aBUCUMBIX lepeMeHHbIX ?

4 Yro Ha3bIBAaeTCS YaCTHOU MPOU3BOJHOM N-T0 MOPsiiKa PYHKIMN ABYX HE3aBUCHUMBIX
repeMeHHbIX ?

5 Uro Ha3bIBaeTcs MoyHbIM AuddepeHIaiom?

6 Kakoe npaBu/o auddepeHLHPOBaHUS CI0KHOW QYHKLIWN?

7 YTO Takoe TOUKM SKCTpeMyma?

8 CdopmynupoBaTh [JOCTaTOUHbIE YCIOBHUS SKCTpeMyMa //isi GYHKIUMU [IBYX He3aBUCUMBbIX
riepeMeHHbIX.

9 Kakue He0OX0/IMMbIe YCIOBUS /11 HAXOXK/I€HUS SKCTpeMyMa (DYHKITHS IBYX He3aBUCHUMBIX
repeMeHHbIX ?

10 B yeMm cyTb MeTO/la HAUMEHBIIINX KBa/IpaTOB?

Pa3zgen 2. UaTerpanbHoe ucuucaeHue. {uddepeHnuaibHbie ypaBHeHUs

Tema 4. HeonipeeeHHbIM MHTErpaJl

[laiiTe omnipeiesieHye TIepBOOOPA3HOM.

YTo Takoe Heorllpe/ie/ieHHbIA UHTerpas?

["eoMeTpHUeCKU CMBIC/T HEOTIpe/ie/IeHHOTO WHTerpasia.

CBoiicTBa Heorpe/ie/IeHHOTO UHTerpaJia.

Kak npoBepuTh pe3y/bTaT NpoLiecca UHTErpUPOBAHUS ?

HasoBuTe 0CHOBHbIE MeTO/ibl HUHTETPUPOBaHUSA?

Hasosure crioco0b1 HWHTErprupOBadHUA DALIMOHA/IBHBIX ,E[pO6EI>i

HasoBuTe criocoObl MHTETPUPOBAHUS TPUTOHOMETPUYECKUX (QYHKLA.

OR[N |UT|AR[WIN (-

HazoBurte criocobbl HHTETPUPOBaHUsI UPPALIMOHAIBHBIX Apobei.

Tema 5. Onpepe/ieHHbIN HHTErpal

YTto Ha3bIBaeTCsl OMpe/ie/ieHHbIM UHTerpasioM OT AaHHOW QYHKLMU?

Kak onpefensieTcsi jioijaZib KpUBOJMHENHOM TparneLyy NPy MOMOLY UHTerpasa?

CdopmynupyiiTe U JOKa)KHUTe NPOCTeiliiie CBOWCTBA OMpe/ie/ieHHOT0 UHTerpara.

KakoB reomMeTpuyecKuii CMBICI OTIpe/ie/IeHHOr0 WHTerpasa OT AaHHOW QyHKIMHU ?

U WIN |-

Yro Ha3bIBaeTCst HeCOOCTBEHHBIM UHTErPAJIOM OT Pa3pbIBHOM (DYHKIIMHU T10 AHHOMY
KOHEYHOMY UHTEpBasy?

6

HpI/IBECTI/I TMMPpUMEPLI CXOAAIINMXCA U pACXOAAINXCAH HeCOOCTBEHHBIX HWHTErpajioB.

Tema 6. luddepeHnpaibHble ypaBHeHUS

1

[aiite onpegenenve auddepeHianbHoro ypasHeHnusi(1Y) neporo nopsigka.




2 Yro HasbIBaeTcs pelieHueM AU depeHIMaabHOro ypaBHeHus1? UTo sB/sieTCs HeM3BeCTHOM
B v depeHLIaTbHOM ypaBHeHUH? UTO Ha3blBaeTCs MOPSAAKOM AUdQepeHIIanbHOro
ypaBHeHUs?

3 Ilpu kakux ycioBusx AuddepeHLanbsHOe ypaBHeHNe [IepBOro NnopsiZika Ha3bIBaeTcsl

ypaBHEHUEeM C pa3jesIsolMMUCs ITlepeMeHHbIMU?

YTo Ha3bIBalOT 00LMM pelieHHeM /M depeHIIMaTbHOTO YpaBHEHUS?

YTo Ha3bIBAIOT YaCTHBIM pellieHreM JuddepeHIMaIbHOr0 YpaBHeHus?

Kakue nuddepeHianbHble ypaBHEHUs] Ha3bIBaOT JIMHENHBIMU?

Kak MO>XHO pelluTh JIMHeliHble 0HOpoAHble 1Y 1-ro nopsiaka?

Kak coctaBuTh ypaBHeHHe CIIpOCa, ypaBHEHHe JIOTUCTUKY, YpaBHEHHE PaBHOBECHOH 1|eHbI B

BUJle U QepeHIMaIbHOIO YpaBHeHUs ?

RO (N[ |U|~

Kpurepuu orjeHMBaHHA NMPHU TeKYIeM KOHTPoJ/ie (IKCIpecc OMpPOC Ha JIeKIUSX MO0 TeKyIel
TEeMe)
OtleHMBaHME TeKYIero SKCIpPecc Orpoca OCYILEeCTB/SeTCs TI0 IIKaje OLIeHUBAHUS —
3auTeHO/He3auTeHo.
KosmuecTBo MOMBITOK MPOXO0’KAEHHUs OTpoca U BpeMsi Ha ero MPOX0K/eHre — HeorpaHU4YeHHO.
Kputepun olleHUBaHUSI MPHU TEKYILEM KOHTpOJie (IKCIPecC OMpoC Ha JIeKIUSIX M0 TeKyleh
Teme):
— TOJTHOTA U TPaBU/IbHOCTh OTBETA;
— cTereHb 0CO3HAHHOCTH, TIOHUMaHUsI U3yYeHHOT 0;
— s13bIKOBOE O()OpMIIEHHE OTBeTa.
[Toka3aTenu 1 1IKaja OLleHWBaHUS:
IIlkana
OLIeHMBaHHSA

IToka3aTenn

- o0yyaroIumiics Moo U3/araeT MaTepuall, JaeT MPaBUILHOE OTpeZiesieHre
OCHOBHLIX TTOHATHUIA;

- oOHapy>XvBaeT IOHUMaHHe MaTeprasa, MO)KeT 000CHOBATb CBOU CY’>KZIEHUS,

3auTeHo NIPUMEHUTDb 3HaHUs Ha TIPaKTHKe, TIPUBECTH He0OX0j1Mble TIPUMepbI He
TOJTbKO U3 yueOHHMKA, HO U CAMOCTOSITE/IbHO COCTaB/IeHHBIE;

- M3/1araeT MaTepuas Moc/ieloBaTebHO U MPAaBUIbHO C TOUKHU 3peHHsI HOPM
JIUTEPaTyPHOTO SI3bIKA

- obyuaroruiicsi oOHapy>KHUBaeT He3HaHUe OOJIbIIel YacTH
COOTBETCTBYIOLIIEr0 BOIPOCa;

He 3auTeHo - [oTycCKaeT OIMOKYU B OPMYJTUPOBKE OTIpeZiesieHHi 1 TIPaBUJI, UCKaKaroLijye

WX CMBICJT;

OecropsiZI0UHO ¥ HEYBEepPeHHO M3/1araeT MaTepual

CamocTosTe/IbHOE peleHre 3a4a4 U 00bsICHeHHEe UX PellleHus

KoHTpoibHBIM BOIIPOC

Pa3pen 1. /IuneiiHas anredpa. Beegenne B ananu3. {ludgdepennuanbHoe HCUHUC/TIEHHE
(yHKIMH ABYX NepeMeHHbIX

Tema 1. /IuHeliHas aaredpa

[IpakTrueckoe 3ausTue 1-7

3 7) (1 4
2 5] lo 3

1. Pemuts MaTpruHOE ypaBHEeHHe




) 3 7 X 1 4
. P =
ILINTH MATPHYHOE yaBHeHye | c 0 3

- ——3 —3 7 —77 1 3
3. ,Z[aHbIManI/ILU;IA:(é —23 45)- B_(E 4 —2)55_{—5 -2 n)

Havitu matpuyy D=2A+B-C.

2 1 -6 3
4. Janbl maTpuipl A :[ 1 3], B Z[ 7 . Halitu cymmy, pasHOCTb U IIpov3BefieHre
MaTpHL]
2 3 4 5
- A= 1 2 5 6
. TpancnonvpoBatb MaTpuLly |7 o 3 o
4 5 6 8
6. YMHOXUTb MaTPHULIbL:
1
03 o 3 15 _
I ; 6 -2 7 ’
54 2 6)
7. Hawtu onpesienutesns 4-ro nopsifKa IyTeM IpUBe/IeHNsI MaTPULIbI K TPEYTOJIbHOMY BULY
{2 -5 1 2)
=3 7 <14
A=|
| § -9 27
4 -6 1 2)

8. Metozmom I"aycca peliuTh CUCTeMY JIMHEMHBIX YPaBHEeHUM U HAUTH Bce Oa3uCHbIe pelleHHs:
-5x, +10x, —7x; =10.

9. Haiitu onpeieiuTe/Ib MaTpULbl A =

AN F= N
U NN W
QW U A
NGO WU

1 4 7

10.  Haiitu onpegenurens |2 5 8.

3 6 9




11./Toka3aTb COBMeCTHOCTb JJAHHOM CUCTEMBbI JIMHENHBIX YPaBHEeHUMN 2x,+x,-x,=1 #

pennTh ee MeTO40M Faycca 4X1 - X, + 3X3 =11

3x, +2x, - 4x, =2

2 5 2
12.Haiiaute maTpuiy, obpatayro matpue A=|1 3 1
1 3 0
2x+y=-1
| 5x+3y=-1 |
13 PewuTh cUCTeMy JIMHEMHBIX YpaBHEeHUIN MeToz0M Kpamepa.
2 0 40
14 Haiitu panr matpuiel A=|{3 0 6 0
1 0 -30

4x +5y =7
2x+3y =3

15 Pemuth cuctemy CJIAY ¢ AByMsI HEM3BECTHBIMA MaTPUYHBIM CITIOCOO0M {

2x, +x, +3x, =7
3x, - 2x, +2x; =1

o X, +5x, + x; =12
16 Metogom 'aycca peluuTh CHCTeMy, HAITH PaHT U Bce Oa3UCHbIe pelleHMts:

17 Haiitu pyHaMeHTa/IbHY0 CUCTEeMY pellleHU CUCTeMbl YpaBHEHU:
3x;+ x,— 8x3+ 2x4+ x5=0,
2x,— 2x,— 3x3— Tx,+2x5=0,
x, +11x;, =12x; +34x, —5x5 =0,
X — 5x,+ 2x;—16x, +3x5=0.

3x, - 5x, +3x, =0
18 Haiitu pyHgamMeHTaIbHYIO CUCTEMY pellleHU CUCTeMbl YpaBHEeHUH X - 2x,+2x;, = 0
-4x, +6x,- 3x, =0




19 [lns npousBoACTBa Tpex BUA0B usfieuii P, Py, P; mpeanpusitie ucnonb3yeT TpU BUJA ChIpbs Sy,
S», S3. Heo6xoiuMble TeXHOIOTHUECKHe XapaKTePUCTUKH TMPOM3BO/ICTBA U3/e/THi
nipeZictaBsieHbl B Tabuije. CocTaBbTe IJ1aH BBITYCKa U3/e/IUH C YUeTOM 3araca ChIpbsl.

Pacxon ceipesa mo BEgam H3memim,
Bec. en./uan, Jaunacs
Bug ceipea P, P P ChIPbA
S1 1160
Sa 1160
Ss 4 1260

20 Tlo AaHHbIM I10 UCITO/THEHHUIO baaHca MEeXAy ABYyMS BUOdAMU 0Tpac11e171, IpUBEAEHHBIX B

Tabnuiie:
. Bayrpanponssoxcrsen- | Konewnsii | Bamosoi
Thacith HOe noTped/IeH e, eH, e, | TPOIYKT | MPOJAYKT
Oneprernka 8 20 52 80
MammrocTpoerne 12 16 72 100

BbIUNC/IUTE BeJTMUMHY KOHEUHOT'O TIPO/IYKTa, eC/Id BeKTOD BaJIOBOTO BBIMTyCKa Oy/ieT paBeH
(100, 140)"

Tema 2. BBeieHHe B aHa/IN3

[IpakTrueckoe 3auaTue 8-14

x> +3x

1 BbIUKCIUTE Mpefies lim —
+x-6

x—-3x

A 2 -
2 BbIUUCIATS Tpefien 1ij.

x—1 X - X

3 BbmuaucauThb npenen limﬂ
PeA = 7x> +2x*+3

. sin? 4x
4 BbruncauTh nipegien lim
x—0 3x2

X

x-5
x-2

5 Bsbluuciuts npegesn lim
X

— 00

2 _
—— 7 B TOuKe x =0,

6 Ornpeze/uTh XapakTep paspbiBa GyHKiuu [ (X) = 3257
+

7 WccnenoBaTb HENPepPbIBHOCTh PYHKLMU Y = 7. o
X -

8 MWccnenoBaTh HEMPePbIBHOCTh (PYHKLIUU
1

(x-D(x-6)
Ha OTpe3Ke:
1|2;5); 2)|4;10];

y:

3)[0;7].

9 OrmpepenuTh xapakTep TOUeK pa3pbiBa GyHKLIAU:




xX+2

y= .
x- 2
10 OnpegenuTb xapakTep TOYeK pa3pbiBa PYHKLUU:
1
Y T (x- 2(x- 3)
11 BpuMCIUTE TIPOU3BOJHBIE:
1) sin X - cos x; 4) x -arctg x;
2) .1 + ! ; 5) tg x +ctg x;
sin x  cosx
3) X -arcsin X; 6) cos x +arccos X.
12 [Monb3ysich rpaBuiom AuddepeHIPOBaHUS CI0)KHOM (DYHKLIWW, HAWTH TIPOU3BOAHbBIE (DYHKIIMIA:
1. y=cos (x2 +2x —4). 6. y=sin (x3 — 3x +5).
2. y=sin ex. 7. y=cos In x.
3. y=e 2x-3. 8. y=e- X
4. y=etgx. 9. y=esinx.
5. y=In(1+2x). 10. y= In( 2x2 +4x -1).

13 Haiitu IpOM3BOAHYIO HesIBHO 3ajaHHoi pyHkpm 2° - sin(x - y)+x° + y* =0

—_ 5 2
14 HaiiTy TpeThI0 NPOU3BOJHYIO (PYHKLIMU y =2x" - 3x +lnx-

15 Haiity nipeienbl € MOMOLBIO NTpaBuia Jlonurans:

lim Inx
im —.
1.X~>+oo X

lim E

x— 0+
. K
.o x'-6x+14x° - 30x+45
lim
3 <3 X' -7x*+15x-9 .
2x7+x-1

4. Hatitu ipezies1 pyHKIMH 5x" - 7x+12 npu X 7 ©,

.oet-e” . sinbx
im——. lim .
x=0 In(1 2x
5. 77" I +x) 7.0 - 1
I e -1 I X - sinx
ljr(} : LH% X sinx
6. * X 8. te -e

16 CocTaBUTb ypaBHeHHs KacaTe/bHbIX K rpadukaM (PyHKIUI:
1. y=x2-3x+2 B Touke (3;2).

2. yZ\/; B Touke (4;2).

3 4 2
17 WccnepoBaTh Ha HaJIMuKMe JIOKA/IbHBIX 3KCTPEMYMOB (YHKLIWIO Y :ZX - x*-9x7 +7.

o 4 3 2
18 HaiiTi Hauboiblllee ¥ HaUMeHbIllee 3HaueHUsl QyHKLUN Y :ZX - X° - 9x° + 7/ Ha uHTepBase

(-3;4,25),
19 Haiitu MdKCUMYMbI U MUHUMYMEBI U TIDOMEXYTKH BO3DACTaHUA U y6BIBaHI/If{ (byHK]_u/H‘/’I:
2 -
1) f()=x3-3x2-9x +5; 2) f(x)= 2 OX*13
X -

20 Haittu guddepenianbl GyHKLIMN:




1. y=x*-3ln x.
2. y=sin 3X.

Tema 3. luddepeniiuanbHoe ucuucienre GyHKIUM JBYX NepeMeHHbIX

[TpakTrueckoe 3ansTue 15-18

~ 3 2 2 2
1 HalTu yacTHbIe NMPOM3BOAHBIE EPBOTO X BTOPOIo MOpsAAKaz =X - Xy~ +3x" +y - 1.

HaliTy 4aCcTHYI0 IPOU3BOJHYIO Zay dyskipmy 2 =In(y + Vx)

x 2
Haiiti nonHeli guddepenupan pyHkmpm 2 =3¢

3 1
Haiitu skcTpemMyM QyHKLUU Z :E X* 4 2xy - 2 yi-5x- y+2.

ua| ~ W (N

Pe3ysibTaThl M3MepeHU BeTMYMH X U Y TIPeICTaB/IeHbl Tab/IuIei
X 2,0 25 |30 |35 [40 |45 |50 |55 |60

Y 2,0 7,5 12,5 14,5 | 16,0 | 18,5 | 20,0 | 20,5 | 22,0

CocTaBuTh ypaBHeHHe TMHENMHOM 3aBUCUMOCTH y(X), MCII0J/Ib3Ysl MeTO/, HAUMEHBIIIVX KBaJ|paToB.
[TocTpouTs 3a/laHHbIE TOUKU U TT0JIyUYEeHHYHO0 NPSMYIO.

Pa3fien 2. UnTerpanbHoe ucuncieHue. fuddepennyanbHbie ypaBHeHUS

Tema 4. Heonipe/je/ieHHbIN HHTerpas

[IpakTrueckoe 3ausaTue 19-22

X

e

—

Bbluncute uHTErpan: fcos x(2tg x+ +4)dx.

COS X

2- x cos® x+3ctg’x +5cos’ x
2 Bbluuc/iuTh UHTErpan J

dx.

cos’ x
3 BbUMCIMTL WHTErpal: J'Sin x(1+————- 4ctgx)dx.
X° sin x
4 BpUUCIUTE UHTErpasbl:
3x-7 +8
X" -5x+6 X +x-2
2x+3 d
[t [ —
(x-2) (x-1D)7(x+1
. dx
5 HauTu unTerpan: j
S1n X
sin® x

Haiity uHTerpan ﬁdx
Jcos” x

dx
XCOS X - COS® X

7 Halitu uHTerpan J[" 5 s
SIn” x + Zsin

. . 4 2
8 Haiitu unrerpan fsm xcos” xdx

Tema 5. Onipe/ie/ieHHbIN HHTErpasl

[TpakTrueckoe 3aHsTue 23-25

1 BbruucauTh:

° L dx %
1 |—— 2 i
) J\/; ) J(smx + cos x)dx.




3) }ezxdx. 4) }(\/; + x)dx.

5
xdx

2 Brouncmuth |F7/—.
JN1+3x

1
3 BbIYMCIUTB UCTIONB3YST (OPMY/Ty UHTErPUPOBAHUS 10 YaCTSIM ﬂn (x+1)dx
0

4 Haiitu rytoia gy GUrypbl, orpaHUUeHHOW TUHUSIMU:
y=x*+5x+6, x=-1, x=2, y=0.

5 I/ICCJ'IE,E[OBaTb CXOAUMOCTD M BBIYHMC/IMNTh CXOJALIeCsa HHTerpaJsbl:

T dx +]idx +j’.dx +]odx
1 — 2 —:; 3 —; 4 —, a > 0.
) il.‘VX ) i X ) 1 XZ ) 1Xa

6 3aTpatbl PUPMBI Ha CO/lepyKaHKe YIIpaBIeHUeCKOro anrapaTa 3a LeCTb MeCsLieB OIpe/ensiTCs

. o Tt .
dynkiueii f(t)=50+10sin’ e HaiiTu mo/iHbIe U CpefiHMe U3EPXKKH 3a 9TO TIEPUOJ,.

Tema 6. JuddepeHuuaibHbie ypaBHeHUSA

[IpakTrueckoe 3ansTue 26-27

1. BBISICHUTD, SIBASIETCS JIU QYHKLUS Y= T pellieHreM U QepeHLManbHOTO ypaBHeHUs
X

2y +y® =0.

2. BbIACHUTS, aBnseTcs 1 PyHKIUA y =x +Cx’ pelteHreM audQepeHIManbHOro ypaBHeHHs
xy'- 2y +x =0.

3 Haiitu obuuit unTerpan avuddepeHIHabHOTO ypaBHEHMUS:
1. cosx(1+ y*)dx =2y dy.
2. tgx -y =ctgy.
3. Vxy - (1+3x)y =0.
4. ({fsinx -y ++/sinx)y - [y cosx =0.

Yy
4 Haiitu oG1ee peiieHre AvddepeHIHaTbHOTO ypaBHeHUs xy' =2xe* +y-

x* +y?

5 Haiitu o6uee peurerve uddepeHLdanbHOro ypaBHeHUst y = 7
X

6 Haiitu pemenne ypaenus y +6x°y =0.

o o , 3
7 Haiitu ob1iiee pelieHue JTUHeHHOT0 AUQQepeHLIMaTbHOTO ypaBHeHUS Y + Xy =- X .

8 Crpoc u npe/ioXkeHre HEKOTPOro TOBapa MOTYT ObITh 3alMCaHbl B BU/IE

d d
D =60- 2p- d_}t) S =40+2p +d_lt)' Haiitu paBHoBecHy:o 1ieny p(t), ecm p(0) =15,

KpuTtepuu onjeHMBaHusA

OrieHrBaHWe TEKYILET0 KOHTPOJIS TI0 CAMOCTOSITE/TbHOMY PelIeHHIO 33/lau U O0BbSICHEHUIO WX
pellleHUs] Ha TMpaKTUYeCKMX 3aHATHSIX OCYLIeCTB/ISIETCS TI0 HOMHMHANbHOM  IIKajne —
3auTeHO/He 3auTeHO. OOIasi OlleHKAa KaXKAOTO0 OTBETAa OCYIIeCTB/ISIeTCS B OTHOLIEHWU TIO/THOTHI




00BSICHEHUS] TEOPUH, METOZA U CITOCO0Aa peleHus 3a/jauu K 00IeMy CO/IepP>KaHHI0 PellleHus 3a/jaun
(BbIpa)kaeTcsi B MPOLIEHTaX).
KosmmuecTBo MOIBITOK 1 BpeMsi Ha 00BsICHeHHS X0/1a pellieHust 33/1a4 — HeOorpaHWYeHHO.
Kputepun OLIEHUBAHUSI TP TEKYIeM KOHTpoOJsie (CaMOCTOSITe/IbHOE peIIeHWe 3ajau |
00BbsICHEHUE WX PeLIeHus)):
— TIPAaBW/IBHOCTB PEIIeHUs 3a/laud Ha OCHOBE 3aKOHOB M METOZOB TEOPUM BEPOSITHOCTEH U
MaTeMaTU4eCKOW CTaTUCTHUKH;

— 3HaeT W TIOHUMAaeT TIOHSTUS W MeTO/[bl TEOPHU BEpOSTHOCTEH M MaTeMaTHueCcKOH
CTaTHCTUKHU U yMeeT UX UCTOb30BaTh MPHY PeIleHN! 3a7iay U 00BSICHeHUH MX PellieHHs, B TOM
Yucsie CBSI3aHHBIX C IPO(GeCCHOHATBbHOM [1esTe/TbHOCThIO;

— S13bIKOBO€e O()OpPMJIEHHE OTBeTa.

TTokaszaTenu u 1IKana OLIeHMBAHMA:

lIkana oueHUBaHUA IToxkazaTen

- CcojiepkaHue OTBeTa B L[e/IOM COOTBETCTBYET PelleHUI0 3a/jauu;

- 00OHapy’KvBaeT BJafieHue MOHATUHHO-TePMUHOIOTUYeCKUM arrapaTom
JVICLIUTUTHBI, OTCYTCTBYIOT OLIMOKH B yIIOTpeO/ieHNY TEPMUHOB;

- JIeMOHCTpPUPYeT YMeHHe apryMeHTUPOBAHO U3/laraTh COOCTBEHHYIO TOUKY
3peHust;

- 00BsicHeHUe pellieHUs 3a/laud COTIPOBOXKIAETCS a/leKBaTHBIMU
WITIOCTPALUSIMH (CXeMaMH, yepTeykaMu), HeOOXOAUMBIMH [/1s1 pelleHusT;

- pabora BbITNIOJHEHA aKKypaTHO, 6e3 oMapoK M UCIIpaBJieHuH

3auTeHo

- eC/IM CO/lep>KaHKe OTBeTa He COOTBETCTBYeT TeMe 3aflaul UM COOTBETCTBYeT
eMy B OUeHb Majiol CTereHu;

- IOTyCKaeT OMMOKU B UCIOIb30BaHUM TEPMUHOJIOTHH,

He 3auTeHo - TIOSICHEeHHe M3/1araeTcst 6eCropsiiloYHO U HeyBepeHHO;

- OTCYTCTBYeT apryMeHTaLisi 3/I0)KeHHOM TOUKH 3peHusi, HeT COOCTBEHHOM
MO3ULIWY;

- paboTa BBITIOSIHEHA HEAKKYyPaTHO, C 06U/I1ieM MOMapoK U UCTIpaB/ieHN

TecToBbIe 3a/ldHUA /I CaMOIIOAroTOBKH 06yqalomuxcn

Pazgen 1. JIuneiinaa anredpa. Beegenne B aHamm3. [JuddepeHipanbHoe HCUHCIEHHE
(yHKIUH ABYX MepeMeHHbIX
Tema 1. J/IuneiiHas anredpa

Bormpoc OTtBeThI
1. MaTpuiieil Ha3bIBaeTCs a. Jlunaus
6. Ipsmas
B. Tabmmiia
r. Ornpepenuresns
1. 1aHbl MaTpULbI 13 -8 12
- - C =
:21032324 a. 7 24 -7
4 3 1 ) 5 -6 3 13 -8 -1
Hatigute matputy C =2A- 3B. 6. C = ) )
-7 24 -7
2. Haupure cymmy osnemeHTOB MaTtpuubsl C. a. -12
6. 3




C= 13 -8 -12 -64
_[- 7 24 -7 100
2 Hanel  Mar A= 213 = 0 -1 ;
' PH _[5 30 ] _[-11 -1 8]"
_['1 0 2] [10 -11]
B = . = 3 4
-3 1 4 -11 -1 8
Haiiqure matpurty C =2B- A. Haiigure Takxe
CyMMY 3/1eMeHTOB MaTpuiibl C.
-1 2 27 1 8
3. /[laHbl  MaTpMIbI A=l2 5 0f, C=|-2 10 -20|; 42.
-3 6 -9 18 9
-3 -1 0 27 1 8
B=| 2 2 4]. C=| 2 10 20|; 4.
5 -6 3 -9 18 9

Hatigute matpurty C =2B - A. B oTBer 3anwiimre
TaK)Ke CyMMY 3/IeMeHTOB MaTpuiibl C.

4. J1aHo, 4TO

x 2 3
-1 y 4

8 v -1
1 6 4

1 2 -5
2 -6 z

+2-

Haiigure 3HaueHus X, YV, z, V.

x =2,y =6,z =-4,v =10.
x=12,y=6,z=-14,v =1
x=1ly=4,z=-4,v=10.

5. Onepanyisi YMHO>KEHHS IBYX MaTpPUL] MOXKET OBITh
OCyILleCTBJIeHa TO/IBKO TOT/a, Korza

YHUCI0 CTONOLIOB TIEPBOM M3 HUX
paBHO 4YMCJIy CTPOK  BTOpOU

MaTpULbl;

. UMCJIO CTPOK MepBOM U3 HUX PaBHO

YKCTy CTOOI0B BTOPOM MaTpPHUL{bI;

. UHCJIo CTOJIGI_[OB nepBof/i N3 HHX

PaBHO UHCJy CTOJIOLIOB BTODPO#M
MaTpULIbI;
YMCJIO CTPOK NepPBOU U3 HUX PaBHO

YMCJTy CTPOK BTOPOW MaTpHULIbI.

6. B pe3ysibTaTe yMHOKeHUSI MaTPHULIbI-CTPOKU Ha
MaTpHULy-CTOJI0 L] TTo/TyYaeTcst

KBa/lpaTHas MaTpuLia

. CKassip

. BEKTOp-CTpOKa

BEKTOP-CTOJIOe]




7. B pe3ysbTaTe yMHO>KeHHSI MaTPULIBI-CTO/IOLA HA

a. KBajJparHasi MaTpulia
MaTpULy-CTPOKY MOJIy4aeTcst
6. ckansip
B. BEKTOp-CTPOKa
I. BEKTOp-CTojber]
8. B pe3y/bTaTe yMHOKeHUsI MaTpULIbl 2X3 Ha
a. TIpSIMOYToJibHasi MaTpula
MaTpuLy2x3 I0/y4YaeTcs
6. ckamsp
B. HeJb3s1 YMHOXXUTb
I. BEKTOp-CTOJI0el]
9. Onpegenuresns - 3TO a. 4uCIo
b. BekTOp
C. Marpula
d. mpsiMoyrosnbHas Tabnuiia
10. 3To popmysna a. oripefienuTess
R a, a, b. Teopema Jlarianca
021 azz all 022 a12 a21 C. MHHOD
d. matpua
9. DT0 cXeMa BbIUMC/IEHUS ONpeieuTeNst a. merogoM ["aycca
R Gy Ay A3z + 0y "Gy A3+ A3y Ay Ay - b~ Metozou Hpavepa
Gy G, ayl= S c. Metomom Cappyca
a31 (132 033 13 22 31 23 32 11 33 12 21 d MeTOAOM TpeyroanHKa
all alZ a13
a21 a22 a23
1 4 7 a. 1
10. Haiitu onpegenmurens 2 5 8|, b. 2
c. 3
3 69 d 0
e. 10
11. TIpaBWIbHO /U HaiifieH OTpe/ie/IUTe b a. Ha
a, 4, Ga; b. Her
det A=la,, a, a,| =a, a, a,+a, a, a,+a, c. Otoli hopmyol Helb3st
a, a, a, T0J1b30BaThCs
12. BenuuuHa oripefieiuTensi He MeHSeTCs TPy a. la
TPaHCIIOHUPOBAaHUM, T.e. TIPU 3aMeHe CTPOK b. Her
cTonbiiaMy ¥ Hao6opoT.
13. Onpegenurens N-1 nopsgxa, MoayYeHHbINH U3 a. MuHop
HCXO/IHOTO BbIYepKUBAaHHWEM i-0U CTPOKU U j-TO b. AnrebGpanyeckoe /JOTO/IHEHUE
cTon011a, Ha IMepeceueHruH KOTOPbIX HaXOJUTCS c. Marpuia
BbIOpaHHBIN SeMeHT J; ; , Ha3bIBAeTCS d. BasucHbIi MUHOD
14. OmnpegenuTenb paBeH CyMMe TIpOMW3Be/leHUN a. Onpepenurenb

3/IEMEHTOB KaKOW-TM00 CTPOKH (WJTH CTOJIOIA) Ha MX




asrebpanyeckuie OTIOTHEHNSI. b. Teopema Jlamniaca
Kak Ha3bIBaeTcs 3TO OHPE,E[EJIEHI/IG? q)opMyf[a HaXO0XX[eHUs pelleHNs
CJIAY

0

15. BoisicHUTe, KaKre U3 TIpUBeleHHbIX MaTpPUL]
SIBJISIFOTCS TIPOAYKTUBHBIMU

1,4
2,4
1,4

n 02 04) o 08 0,7 L34
06 03) 02 03) T

1.2 0.5 z ol 03
3 . 4 :
) [{].3 0.2] ; [ﬂ,g ﬂ,.?]

ap o

16. BeibepuTe JTIIIHEE OCHOBHOE CBOWCTBO a. BenuuuHa onpezenuresns He

oripejienuTess? MeHSIeTCs TIPY TPAHCIIOHUPOBaHUH,
T.e. TIpH 3aMeHe CTPOK CTOJI0LIaMu U
Hao0OpOT.

b. OO6mMii MHOKUTE/Tb BCEX
3/IeMEHTOB HEKOTOPOT0 CTOJI0LIA
(cTpoKM) ompeiesTUTeNsT MOYKHO
BBIHECTH 3a 3HaK Orpe/ie/IUTers.

C. DJleMeHThI
MaTpuLbl A 0603HaYar0TCs
OyKBaMU C ABYMsI MH/IeKCaMH,
MepBbIi U3 KOTOPBIX YKa3bIBaeT
HOMep CTPOKHU, B KOTOPOU
HaXO/IUTCS 37IeMEeHT, a BTOPOH -
HOMep CTOJI01Ia.

d. Tlpu mepecTaHOBKe /BYX
rapa’sijie/ibHbIX PsI0B
oTpe/ie/IiTe/b MeHsieT 3HakK.

17. KBazipaTHast MaTpHIia A Ha3bIBaeTCs a. ecm onpegenurens A =det Aue

HEBBIPOXK|EHHOM, paBeH HyJTi0

b. ecmu onpegemrens A =det A
paBeH HyJII0

c. ecmm onpegenutens A =det A
paBeH CyMMe 3/IeMEeHTOB IJIaBHOM
[IMaroHasIu

TpeyroJbHast
JivaroHasbHast
COMO3Hast
TPaHCIIOHUPOBaHHas

R SR R

18. [aliTe Ha3BaHWe 3TOW MaTpHLie

Ay Ay e Ay
o _|Ae Ay e Ay

A, Ay A,

2 1 a. [IpaBunbHO

A= 7
19. eciiu 210 3]’ TO COIO3HOM K A fB/IIeTCs b. He mpaBuibHO




. 3 10

-1 2
20. KBagparHasi MaTpuLia, OrpeJie/IMTe/lb KOTOPOH a. BBIPOXKJEHHOMN
paBeH HYJII0, Ha3bIBaeTCsl b. onpeneneHHol
C. HeBBbIPOXKJEHHOU
d. HeomnpeeneHHOM
21. BepHo /11 yTBepKJeHue, UTO BCsKast a. [Ha
HEeBBIPOXK/IeHHAst MaTpuIja A uMeeT 0OpaTHYIO b. Her
matpurly A™.
22. ba3uCHBIM MUHOP 3TO .... a. JJIeMeHThI, crosiyie Ha

repeceueHUM BbIOpaHHBIX CTPOK U
CTONOII0B

b. Jlroboit  MuHOp  TOpsiAKa T
OTJIMYHBIN OT HYJIS

c. MakcuMasnbHbIN MOPsIJI0K
OTJIMYHBIX OT HYJIsI MUHOPOB

d. Uucsmo, KoTOpoe cuMTaeTcsi [0
orpezie/IEHHBIM TIPaBUIaM U SIBJISIETCS
OIHOM M3  XapaKTepuCTUK ITOU
MaTpHULIbI

e. Het npaBuibHOTO OTBETa

23. Kak Ha3bIBaeTCsl HeHy/1eBOM MUHOP I-TO
nopsiaka?

a. basucHbIli MUHOD
b.TlonoxxuTenbHbIA MUHOP
c. HezaBucrumbIiii MUHOD
d.I"naBHbIN MUHOD

24. HaliTu paHT MaTpUI[bI a. 2

A= 123 b. 6

456 c. 3

246 d. 1

25. HaliTu paHr MaTpULbI a. 1

b.2

457 c. 3
136 d.PaHr HeBO3MO)KHO HalTH
e. Het nipaBU/ibHOrO OTBeTa

392

26. PaHr Kakoil MaTpuLibl paBeH 2

‘s "
4 8 10
07 -4
a.h. iy
(157
150
089




—
= ]
.

=1

d. TIpaBunbHbIe oTBeTHI A U b

e. IlpaBunbHble oTBeThl A 1 B

27.UYeMy paBeH paHI MaTPHL{bI

(= —
L — %
(=[N, I —}

a. 1
b. 2
c. 3
d. 4

€. MaTpulja He UMeeT paHra

28 PacivipeHHasi MaTpuLia JaHHOU CUCTeMBI OyzeT
MMeTb BUJ:

In + xp + 5 + x =1,
X3 - X3 + 2x4

EII + 2_1'; + 3.‘.(4

o
bk

= b

11
-1 2
0 3

]

[ B T O T N I N T G T S o

=

,_1
e R R N el el o e T e R T S B
H
)

n
/"'—'“\./"___“‘-\,-"'_‘“-.,,-"'_“-._f'___“-\_

=

29 PacmmpeHHas MaTpuLja CUCTeMbI 3TO

a.
K03 (ULMeHTOB [i/1s1 HEU3BECTHBIX X1, Xo,
o Xn

b.

MaTpulla, COCTOsALas U3

MaTpHIa, COCTOSIIIAs U3
anrebpanuecKux J0MOTHEHUH
MaTpHIa, COCTOSIIIAs U3
arebpanuecKkux JOTOTHEHHH, a
3aTeM TPAHCIIOPTUPOBAHHAS
MaTpulLia, COCTOSIIIAsH U3

K03 dULMeHTOB /7151 HeU3BeCTHBIX
X1, X2, ... Xn, @ 3aTEM
TPaHCTIOPTUPOBaHHAast

MaTpulia, COCTOSIIIAsH U3

K03 dULMeHTOB /7151 HeU3BeCTHBIX
X1, X2, ... Xn C J0OAB/IEHHBIM CITPaBa
CTONOII0M CBOOO/IHBIX U/IEHOB

30 Pewuts cuctemy metogoM I'aycca:

N




X + Ixn + 3x = 6, (2)
2y + 3xa = X = 4, 2
I + x - 4x = 0. b. \2
1
()
c. M
0
)
d. \M
0
2
e. \0
31 Pewmmwmts cuctemy metozom ["aycca: (U)
x + 2% + 3x = 6, 0
2y - 3x, + x = 0, a. MM
3 - 2x; + 4xy = 5, 2
N — X + 3 = 3 (3)
b. M
4
)
c. MM
1
()
d. M
1
2
e. \0
o +2x, +#3x; =1, a. Cucrema omnpejesieHHas
4x, +5x, =2, b. Cucrema HecoBMeCTHas
—x, +6x, +4x, =1 c. Cucrema HeoripeziesieHHast
5. BwuilepuTe sepHoe yTBEp# 1EHHE:
32 [JaHHYIO CcHMCTeMy pelluUTh MeToZoM Kpamepa a. x;=10, x,=-1, As=0.
x| +2x1 =-1, b. X1:1, X2:-]_, A3:7.
-3x, +xy = =2, c. x1=-3, x,=-1, As=4.
n+ x5 +x= L
B oTeeTe ykalaTh 3HAYEHHA NEPEMEHHBIX X|, X2 H ONpE]
As.
33 Pemmts cuctemy ypaBHeHur metozioM ['aycca: -1
g + I - x + ox = -3 _12
3 = x + 2xn + 4y = &
X + X + 3 - 2y = 6 a.?
=X + 2xy + 3Ixy + Sx4 = 3 1
2
b. 0




2
-1
C. 1
0
—2
1
d -1
2
3
—2
e. 1
34 DyieMeHTHI IJIaBHOM AWarOHa/u MoJTyueHHOU a. 1 0 -8 3
TPeyrosbHOM MaTpPHLbl paBHbI: b. 1 4 1 1
_ c. 1 -1 26 1
5xp = Xy +2x3 - x4 = 17, . 1 -1 1 1
35 PelieHrie cuCTeMBbI JIMHEHHBIX YPaBHEHUMN T 5 2 -1
L : 5 -1
—_— R i y=
|2x+y=-1 T &
5x+3y=-1 a 5 3 g
MeToZ10M Kpamepa MO>XHO TIpe/iCTaBUTh B BUJIE: t— i‘ ‘:‘ ;‘
5
x= 1 b 7 -1
b. ':l 3 S |
|5 3
guB A |
LAl s
1 3 5 -1
C.
2 -1
tl 1| 5 -1
= el 1.3~ ¥=5 1
o kd k2
36 MetozomMm ['aycca pemmTs cuctemy [TonyueHsl 3HaUeHUs
—5x, +10x, —7x, =3. b. cucrema HecoBMecTHa
! 2 c 1 2 3
d. 2 3 -4
e. 8 2 -1
37 Haiitut unciio 6a3uCHbIX pelleHrui CUCTeMBbI a. 1




Xy +3xy + 2%y +3x, =~1, b. 2
v ,_ c. 3
2%, +5x; +4x, +6x, = 0. d 4
38 CKoJIbKO MepeMeHHbIX B JAHHOW CHUCTeMe a. m
( b. n
a,x, +a.,x, +..+a, x =b :
1t T Yt nn ~Y1 c. m+n
| QX+ X, + .+ 0y, X, =b,, d. n-m
A X +a,,X, +..+a, X =b,
39 CKO/IBKO CTOJ/IOLOB B IaHHOM CHCTeMe a. m
( b. n
a.x, +a.,x, +..+a,_x =b :
111 1272 1In“*n 1 c. m+n
) ay X +ayX, +...+ 0, X, :bz’ d. n-m
a4, % +a,,X, +...+a, x =b
40 CucreMa JIMHEeHHBIX afreOpanyecKiX ypaBHEHHN a. [lis onpezesieHyss COBMEeCTHOCTHU
COBMeCTHa TOrZ@ U TOJILKO TOrja, KOrja paHr CUCTEMBbI
pacIIMpeHHOM MaTpULbl CHUCTeMbl paBeH paHry b. Teopema Kponekepa-Kanennu
OCHOBHOW MaTpuLibl. JTO Ompe/iesieHre c. Mertoza HaxOX/ieHUsI paHra
d. Pewenusi CJIAY
41 Ecv paHr MaTpuLipl COBMECTHOM CUCTEMBI paBeH a. beckoHeuHOe MHOXXeCTBO pelleHuI
YMCITy TlepeMeHHBbIX, T.e. I' =1 To cucrema umeer b. HecoBmectHa
c. EpunCcTBeHHOe pellieHue
42 Ecnu B cucteMe m=n, a Orpefie/iure/ib OTJINYeH a. Cucrema wuMeeT OecKoHeUHOe
OT HyJI4, TO: MHO>KECTBO peLIeHUH
b. Panr wmatpulbl K03 dULEeHTOB
NPy TIepeMEeHHbIX MeHbIlle 4uc/ia
repeMeHHbIX
c. Vmeet TO/BKO Hy/1€BOE pellleHre
d. Cucrem HecoBMecCTHasi
e. lIMeeT TO/ILKO HeHyJ/IeBOe pelleHre
43 PelluTh CUCTEMY JIMHEMHBIX a/rebpanuecKux 0
ypaBHEHHH. 1
2x1+x,—x3=0 7
a.
31+ 2x,+2x3 =0
Xy +x3=0 4

C.

Peitiennii Het




0
-1
d.
e.
0
0
0
44 Kakag cucTeMa YypaBHEHWW Ha3bIBaeTCs a. JIiobyro  cuctemMy  ypaBHEHHH
OZJHOPOJIHOM? MO>XHO Ha3BaTb OJHOPOJHOM.
b. Eciu paHr paciiMpeHHON MaTpULIbI
paBeH 0
c. Eum Bce cBoOoaHble usieHbI He
PaBHBI HYJIIO
d. Ecmum Bce cBOOO/HBIE UIeHBI PaBHBI
0
45 Haiigute paHr MaTpUL{b a. 5
o 4 10 1 b. 0
4 8 18 7 ;- g
1018 40 17 )
17 17 3
46 Haitu QyHZamMeHTaIbHYI0 CUCTeMY pellleHHr a. 4
fi 2 & 3) b. 6
0 1 7 4 c. 3
A .
g 0 0 0 d. 1
"'\.l} l D E'-_.'
CJIIAY
47 HaliTh KOJTM4eCTBO CBOOOIHBIX TIepeMEHHBIX a. 7
X1+X2-5X3-7X4:O b b
2X1+X2+4X3 +X4:0 ’
3X1 +2X2 - X3 - 6X4 =0 C. 3
d 8
48. Haiimure oOpaTHYIO MaTpUIly K MaTpuije A a. A, :(_ 1)1+1 4 =4
1 2 1+2
— _ b. A,=(-1)" 3=-3
3 4 2+1
c. A,=(-1)"2=-2




4 -2
i Al=1
21-3 1
49 Haiitu QyHJaMeHTaIbHYI0 CUCTeMY pellleHni a. (-1,1,0,1,0), (5/3, -1, 4/3,0,1)
X1 + 2.7(2 + 4'.7(,'3 = 3.X'4 =0 b. (6’_5)2’10)3 (_4’5’0;1’)
3x1 + 5x2 + 6x3 _ 4x4 =0 C. (6’8)1’0))’ (_3’5)0’1)
d. (8,-61,0), (-7,5,0,1)
4x1 + sz - 2x3 + 3x4 =] 0
3%, + 8x, + 24x5 — 19x, =0
50 Cko/bKO 6a3UCHBIX pellleHri CUCTeMbI Oy ieT, a. 12
€CJIM, PaHT MaTPUILIbl U PaCIIMPeHHOW MaTPULIbI b. 16
r(A) ZF(A) =2 c. 6
d. 4
a KOJIMYeCTBO HeU3BeCTHBIX — 47 5
e.
51 Haiitu obirjee perieHre CUCTEMbI JIMHEHHBIX a.
aireOpanyecKrx ypaBHEHUH 1
_?CZ
3x1 = 4x2 + SXS + 3.9(:4 = O 2(«‘1 ;{-‘2
3x1 - 6x2 + 4’.9(:3 + Z.X'4 - O Cl
4x; — 8xy + 17x3 + 11x, = 0 G
b.
2
2,450,
5
_5(;2
Cy
G2
1
Cl + ? CZ
6
_:;'—Cz
¢y
C2
C.
Tema 2. BBe/jeHMe B aHA/IU3
Bonpoc OTBeTBI
' X3 _ 8 ]_) -12
lim 5 N
1 Boruncmrs npegen X2 2x° - 9x +10 )
3) ©




\J2x+7-5

2 Berunciute npegen x=9  3- \/?

lim

3 BeruucuTs ripegen
. 2x% #11x+15
lim

x—-3 3x% +5x- 12

1) 13
2) 0%

3) S

NG

4)

: _qn
4 BpIACHUTB, UeMy paBeH TP—{IDL( D

1) oo;

2)-1;

3) He CylIlleCcTBYeT;
1.

5 Kakue 13 nepeuncieHHbIX GyHKLUAN
OeckoHeuHO Masble Tpy X—0 :

1
Dy=x;
2)y=x"";
3)y:sin;—c;
4)y=cois, 2X;

5) y = cos3x.

6 Kakue 13 nepeurcyieHHbIX QyHKIMMA
6eckoHeuHO 6osbliKe rpu Xx—0 :

1y=Vx;

2)y=tgx;

3) y = IOQO,SX;
L

Dy=x72;

5) y = arctg x;

7 Tlpou3sBesieHre AByX O@CKOHEUHO MasIbIX U
6eckoHeuHO OOJbIION BEJTMUUH SIBIISIETCS:

1) 6eCKOHEUHO MaJIOl BeJIMUMHON;
2) 6eckoHeUYHO OOBIIION BETMUHNHOM;
HEOTIpe/1e/IEHHOCThIO.

3)

8 BbIsICHUTB, KaKre U3 TIepeurc/IeHHbIX
(GyHKIMI HelpepbIBHBI B TOUKe X=0 :

1
x

y=x;




{1, npux =0
3)y= x, npux >0 :

—x, npux <0
{0, npux =0
4)y=

x, mpux =0

2)y=vx+1

5)y=tgx.

9 Ipou3sBeeHue AByX OECKOHEUHO MaJlbIX
BeJINYMH SIBJISI€TCS:

1) OGeckoHeuHO Masol BeJTMUHMHOM;
2) ©eckoHeYHO 0OJIBIIION BeJTMUHMHOM;
3) Heornpe/ieNIeHHOCTHIO.

lim (—1)"
10 BbIICHUTB, YeMy paBeH nl—{[c}:( ) :

1) oo5

2)-1;

3) He CyllLIeCTBYET;
1.

11 BbisiCHUTB, KaKre GYHKIUU SIBSIFOTCS
HelpepbIBHBIMY, HO He
I depeHIPyeMbIMU B TOUKE X

1) ¥y= lx + 2], x9 = 2;
2) 2)¥ = lx—=5lx = 5;
3) 3y = Vx—8,x =8,

_ i _
4)y—tgx+4,x0—7r;

5 =V3x? —4x + 1,xy =0,

12 BbisICHUTD, Kakue 13 QyHKLUN SIB/SIFOTCS

I depeHIPyeMbIMU B TOUKe Xp = 1:

1)y =tg(l +Vx),

2) y=Xx arccosx;

3)y:5\fx2—8x+3

b

4)y =x?In(1 +x?), 5yy = [3x - 2|

13 YcTaHOBUTH COOTBETCTBUE MEXIY

rpadukamu GQyHKIM Y — fO(L2,3) yux

MIPOM3BO/IHBIMU Y "= f'(x)(a6,8):




14 BpIuKC/IMTh 3HaUeHKe MPOU3BOJHON

GyHKIpn Y = X%+ 2xy? 5 rouke M (2;-1).

1) -2
2) 4
3) 0
4) -14

15 [pousBogHast hyHkpn Y — XSIn4x

paBHa:

1) 4xsin4x+cos4x;
2) - 4xsindx+cos4x
3) -4xcos4x+sindx

4) 4xcos4x+sindx

16 IlpousBoaHast BTOPOro rnopsijka

Y " 2x+s5 paBHa ...

12
(2x+5)3

1)

_ 6
(2x+5)2
2)

— i3
17 TlpousBogHas Y — S X ymeeT BUJ:

1) 3sin’x - cosx-
b

—3einly - ;
2) —3sin®x - cosx;

3) 3sin’x,

4) 3cos?x.
18 IMpou3sBozHas 1 2
_ (x — 25)?
Yy = ¥ — 25 7 X — 25
paBHa ... ) (x + 25)3
—6
) (2x+5)?
4 —2
) (x — 25)?
19 Haiiaute Npou3BOJHYO0 BTOPOTO e
nopsiika A1t GyHKLUA 1) (2x +5)3
3 6
Y= 2x+5 p @rt5)3
—6
3) (2x + 5)2
24
4) (2x+5)3
20 [IIposonoka pgmuHOO L corHyra B I
X =—
NpPSIMOYTO/IbHUK KakoBbI pa3Mepsl 3TOro 4
NpSIMOYTO/IbHYKA, €CId  ero  IIollajb y= [
Hau60/bIIas? 1) 4




[
X =—
2 >~
y = I
2) 4)
[
X =—
3 >~
y = l
3) 4
[
X =—
4 b
y = l
4) 6
[
X =—
4 >
y = [
5) 3
21 Haittu HaubOonblllee W HauMeHbliee | 1) fx)=9 f(x)=13
3HaueHusi ¢ynkuuu f(x)= 2x+1 Ha | 2) fx)=4 f(x)=13
iTepBane 46| 3)  f(x)=13 f(x) = 10
4) fx)=9 f(x)=11
5) f(x) =13 f(x)=11
22 HaiiTu wWHTepBaJbl MOHOTOHHOCTU 1 na (- oo; 1} _y6hiBaer;  mHa (1: 0)-
GyHKLMHY y = X*-2X
BO3pacTaeT
2) Ha - OO;OJ -yObIBaeT; Ha {0’. OO)-
BO3pacTaeT
3) Ha - OO;IJ - BO3pacTaeT; Ha (1; OO)—
yObIBaeT
4) Ha - OO;OJ BO3pacTaeT; Ha (O; OO)—
yObIBaeT
5) BO3pacTaeT Ha BCe UMCI0BOU MPSMOU




23 UccnienoBath Ha SKCTPeMyM (DYHKLIUIO
y=(x-1)

D
2)
3)
4)
5)

24 Haiitu guddepeHuiran GyHKLIUUA

y = arctg e

1

2)

3)

4)

5)

HeT TOUeK 5KCTpemMyMa
X = 1— Touka min
X = 1- TOuKa max
X = 0— ToukKa min
X = 3 - TOUKa max
ZeZX
dy :44dx
1+e™
ZeZX
dy = 5 dx
1+e”
262X
dy = dx
1+e°%
2x
e
dy = y dx
1+e™
_ 282X
dy :44dx
1+e™

Tema 3. JuddepeHuuanbHoe HCUUC/TeHHe (DYHKIIUH JBYX MepeMeHHbIX

Borpoc OTBeThI
1. Obnacthb onpefienenyst GyHKLINAN 1) BCs MIOCKOCTh
Z =In (X + y) 2) TOYKM mpaBee (BBbILLIE) TPSIMOU y=X
x,y)x>0,y> O}
3) MHOXXeCTBO :( y)| Y .
4) 2
=./1- 2.2 X2+ 2S1
2. OyHKIWMsS z2=Jl-x"-y uMeeT 06/1acThbio 1) kpyr Y
oTIpe/ieNIeHust 2) x>0,Y> 0
3) BCs IIJIOCKOCTD
3. @yHKLUS [[BYX MTePeMeHHbIX, KaK U QyHKLUs 1) pa3HBIMU CcTIOCOOAMM
O/JHOY TIepeMeHHOM, MOKeT ObITh 3a/laHa 2) TabJUYHBIM
3) aHa/IUTUYECKUM
4) T'paduryeckum
4, dynxaps £ = f(x,y) HASLIBAETCS 1) orpee/neHa B 3TOM TOUKe U HEKOTOPO#

o M, (x
HenpepbIBHOU 8 MouKe 0( 0>, 0) , eCJIA OHa:

2)

€€ OKpeCTHOCTH;

lim f(M)
nmeet ripegen M~ Mo ,

3TOT Tpe/iesi PaBeH 3HaueHut0 QYHKIWUN
z =f(x%Y) B TOUKE M,

5. OyHKLMA f (x,) HasbIBaeTCs

1) ecnu oHa MeeT B 3TOM TOUKe
NoJIHEIN auddepeHIal.




ougcpepeHyupyemoli 8 mouke (% ) ’

2) eciu oHa AuddepeHLipyeMa B 3ToM

TOUKe
7. CKOJIBKO YaCTHBIX [MPOM3BOAHBIX BTOPOIO 1) 2
nopsfika uMeeT (QyHKLUs z =f(xy) g% i
4) 8

8. Kak Ha3bIBaroTCs 3TU MPOU3BOHbIE?

1) TIpou3BojHbIe BTOPOro MopsifiKa
2) CwMelllaHHbIe TTPOU3BO/IHbIE

9. Haiitu skcTpemMyMbl GyHKLIUN
z=x"+y’- 3xy

1) x=1; y=1; Zmin=-1

10. TTycTb mpou3BOAUTCS ABa BH/a TOBApOB,
0603HaUYMM MX KOJIMUeCTBa uepe3 X u Y. [yctb

LIeHbI Ha 3TU TOBApPhI P, =8, p 2 :10, a
dynxuus satpar C =x° + Xy + y2 . Haiitu

MaKCUMYM MPUOBbLIH.

2) x=1;y=1; Zmax=1

3) x=0; y=0; He onpejeneHO
4) x=0; y=1; Zmin=-1

1) x=0; y=1; Pmin=-

2) x=2; y=4; Pmax=28

3) x=4; y=2; Pmax=8

Pa3fen 2. UnrerpanbHoe ucuncierue. {uddepennyansHbie ypaBHeHUs

Tema 4. Heonpe/ie/ieHHbIN HHTerpaJl

Bonpoc OTBeThI
1 Yto Ha3bIBaeTCsi MHTErpUpPOBaHUEM? 1) Ornepanysi HaXOXXAeHUsI UHTerpasa
2) [Tpeobpa3oBaHye BhIpaKEHUS C

WHTerpazaMu
3) [Tpenen npupaieHust GYHKIMU K
TIPUPALLeHUI0 apryMeHTa

2 Korpa npuMeHsieTCsl MeTOJ, WHTerpupOBaHUs
HeoIlpe/ie/IeHHbIX UHTerpajoB I10 4acTaM?

1) Korjia QyHKLMsI MMeeT KBaipaTHbIN
KOpeHb
2) KOT/ja MO/IbIHTerpalbHOe BbIpa)KeHHe

CO/Iep>KUT MHOXKUTeN (DYHKLMM arcsin(x),
arccos(x), In(x)

3) He TIPUMEHSIeTCS] HUrJje
4) Kor/ia QyHKIMsI MMeeT KBaJlpaTHbIN
KODEHb

3 [dna 4Yero WCIOJB3YIOT 3aMeHbI

riepeMeHHOM (MeTo/] TI0/ICTaHOBKHW) UHTerpasa?

MeTOoZ,

1)  uTOOBI CBECTH UCXO/HBIN UHTETPas K
Oosiee MPOCTOMY C TIOMOILBIO TTIEPEX0/A OT
CTapoi repeMeHHOM UHTerpUPOBaHUsT K
HOBOU ITepeMeHHOM;

2)  TIPOCTO HEOOXOJUMO BBITIOJTHUTL KaKue-
HUOY b Tpeobpa3oBaHus

3) /1 YC/I0>KHEeHUs O bIHTer pabHOU
byHKLMH

4)  pssi TOro, 4TOOBI MOTOM MOXKHO OBLIO
ObI HUCIOTb30BaTh MeToZ, HetoToHa -
JleiiOHUITA




4 BribepuTe TiepBO0OpasHYyO JJIst 1) F(x)=16x*-x
Gyskipu f(x)=4x-1 2) F(x)=2x"
3) F(x)=16x*-x+1
4) F(x)=2x*—x+1
5) F(x)=16x>
5 Haiigute ob1umii BUz epBooOpa3HbIX /s 1) -5x+C
byukuuu f(x)=—5 2) -5x
3) -5+C
4)  5x+C
6 HeoripejesieHHBIM UHTETPaIOM OT (QyHKLIMU 1) MHOKeCTBO BCeX €ero repBo0OpasHbIX

f (X ) Ha3bIBAETC

dbynximit F(x) +C .

2) nozipIHTerpanbHas GpyHkims [ (x) ;
7Ecum f(x) =x", nepBo06pa3sHOil 4151 Hed 1) x*/3
SIBJISIETCS 2) x3 /3-7

3) x/3+C

4  x’/3+5

5) Hert nipaBuibHOro orBera
8 dopmysia HaX0XKJeHUsI 1) OuddepeHiinana oT HeorpezieIeHHOT'O

d( [ (x)dx) =d (F(x)+ C) =F (x)dx = f (x)dx

WHTerpasa
2) [Tpou3BoAHOM OT HEONpeeneHHOro
VIHTerpasa

9 Besikast (hopMyJia MHTETPUPOBAHKUS COXpaHsieT

CBOM BH/J IIPH ITOACTaHOBKE BMeCTO He3aBUCUMOM

riepeMeHHO¥ yir060i auddepeHIpyeMoit
GyHKIMHU OT Hee. Kak Ha3bIBaeTCs JAHHOE
CBOWCTBO HeOTpe/le/IeHHOT0 UHTerpaa?

1) VHBapraHTHOCTb (hOpMYJIbI
VHTEeTrpyupOBaHuUs
2) Huuero He omnpenesnsiet

3) Merto[ 1104 CTaHOBKY, 3aMeHbI
TiepeMeHHOM MPU UHTerPUPOBaHUU

Tema 5. Onipe/e/ieHHbIN HHTErpai

Bompoc OTBeThI
1 TeoMeTpUUYeCKMH CMBICI — OMpejiesieHHoro | 1) IIolaAb  KPUBOJIMHEHHOW  Tparelyu
b aABb, orpanuuenHoii rpadukoM  (QYHKLH
uHTerpana S,y = ff (x)dx y=f (X), npameiMd X =d, X =b u oceio
a
Ox.
2) wiomiaas  npsaMoyroibHvka  dABD),

OrpaHMueHHO# rpadukoM yHkyu Y = f (x ),

npameivid X =d, x =b u ockro 0x

2 Kak HasbiBaeTcss GYyHKIUS, [ KOTOPOH
CylLlecTByeT orpe/ie/leHHbIN HHTerpasl

bff (x)dx

a

1) uHTerprpyemoli Ha TOM OTpe3Ke
2) pudgepeHLIMDYeMOi1 Ha 5TOM OTpe3Ke

3 ®opmyna HetoToHa - JlelibHUIIa.
BribepuTe npaBuIbHYIO (OPMYIHUPOBKY

1) Wnterpan ot guddepenuymana pyukuun F (X )

F(x)

paBeH  TIpUpalleHdl0  QYHKLUU Ha




TPOMe)KyTKe UHTerpUpOBaHUS

) [f Cds= F()-F (o)

) [FCds=F G =F (b)-F (o)

4 [fGx =- 7Gx

1) Ilpy mepecTaHOBKe IIpefie/IOB WHTErPUPOBaHUS
3HaK UHTerpasa MeHsieTCsl Ha POTUBOII0/IOKHBIN
2) Ilpu mepecTaHOBKe Ipefie/iOB UHTEIPUPOBaHUS

3HaK HMHTerpasa He MeHseTcd Ha
MPOTHBOIIOI0KHbIN
5 Eowm dyskuus Yy = f (X) UHTerpupyemMa Ha 3 EGT
a

oTpe3ke [Cl;b] u a<

c<b, TO MOXHO JH

OTPE30K MHTEIrprupOBaAHHA p836I/IBaTb Ha 4YaCTH:

6 FEOMETPI/I‘IQCKI/Iﬁ CMBIC/T JaHHOTI'O HMHTErDaJld

1 b
f(C) :E aff (XHX

1) WHrerpan B TOuKe X=C

2) CpegHee 3HaueHuWe (YHKIUU f(X) Ha
oTpeske [a;b].

3) Yucno

7 TIpou3BogHas OrpeeseHHOr0 WHTerpasia Mo
repeMeHHOMY BepxHeMy Mpe/ie/ly paBHa

1) nmopbHTerpasbHOM  QYHKLMKW, B  KOTOPOWU
repeMeHHasi MHTeTPUPOBAHHMSI 3aMeHeHa STHUM
rpeziesioM

2) mojbIHTerpanbHON QYHKLUN

3) TPOU3BO/HOM TO/ILIHTErPaTbHOM (YHKIUU

5
xdx

8B .
BIYUC/IUTH 6[ m

1) -10
2) 4
3) 32

9 Kak Ha3bIBaeTCst dhopmyna

b b

b
fudv = uv‘a - fvdu
a a

1) HeroTtoHa-JIelibHMIIA

2) Komwm

3) WHTerpupoBaHus M0 4acTIM

4) VIHTerprpoBaHUe 3aMeHOl repeMeHHOU

10 Tlo kakoii M3 (POPMY/ HY)KHO BBICUUTHIBATH
oAb 41 JaHHOU (DUTypbl

Vi

f(x)

S

|

b

1) S zbff (x)dx

b

) S :J'ydx

3) S =- bff (x)dx

11 HecobGcTBeHHBIN UHTErpas

1) oquH W3 KOHLIOB wWid o00a  oTpe3ka
MHTETPUPOBaHUS y/ajieHbl B 06 CKOHEUHOCTh

2) dyHKIUST He  OrpaHMYeHa Ha  OTpe3Ke
HWHTerpUpOBaHUs

3) nmlwu?2

12 WccnepmoBaTh Ha CXOAWMOCTBH HHTETpasl

1) Cxogutcs

2) Pacxoputcs




o dx 3) He cymectByer
f[ X (1+3X)'
13 Yemy paBeH HecoOcTBeHHbIM uHTerpan | 1) Pacxomutcs
Yo 240 2) He cymectsyer
ﬁn ———dx 3) 1
JooxT+1
14 BbluMCUTE HeCOOCTBEHHBIM uHTerpan | 1) m
o0 2) /2
J. dx 3) 0
1+x° 4) 2n
-
Tema 6. {uddepenunanbHbie ypaBHeHHSA
1 OuddepentanbHoe ypaBHeHUe 3TO 1) He3aBUCHMYIO IlePEMEHHYIO,
ypaBHeHHe, CBsI3bIBaoIIlee 2) UCKOMYIO (DYHKIUIO
3) eé Npou3BOJHbIE
4) opHOBpeMeHHO 1, 2, 3
2 [uddepeHianbHoe ypaBHeHHE  MOXKET He 1) pa
coJiepkaTb B SIBHOM  BH/Je  HE3aBUCUMYIO 2) Her

TepeMeHHYI0 ¥ UICKOMYI0 (OYHKIHIO

3 3ajaya HaxXOXK[eHWs pelleHWs ypaBHeHUs
y':f (x,y), Y OBJIETBOPSIIOLLee  Havya/JbHOMY

ycnosuto [ (X, ) =Y, , Ha3biBaeTcs

1) 3apmaueii Jlarpanxa

2) 3apaueii Ko

3) 3ajaueil orpezeseHUs] YaCTHOTO peLIeHUs]
M

1) BepHo
4 Besikoe pemenre Y =@( X,C, ), monyqatomeecs [2) He BepHO
3 obmero pemenus Y =@(X,C) mpu
koHkpetHoM 3Hauenun C =C,, Ha3biBaeTcs
YaCTHBIM PelIeHHEM.
)5
5y =5  y(2)=20. Haiigure C 2) 10
3) 25
4) 20
6 Kak Ha3biBaetcs Takoe [1Y? 1) ypaBHeHUEM C pa3fesoIUMUCs
repeMeHHbIMU
Y =f(x)-f,(y) wm f(x)dx=f,(y)dy |2) ypaBHeHHEM C pas/ie/leHHbIMU
repeMeHHbIMU
1) ma

7 MO)XXHO TpeACTaBUTb B BHUJle ypaBHEHUEM C

r_ 2 2
pasfessioIuMuAcT Xy =X~ +y

2) HeT

8 IuddepeHiLasbHOE ypaBHEHKe TIEPBOTO
Topsiika Ha3bIBaeTCsl OJHOPOZAHBIM, €C/TU ero
MOYKHO TIP€e/ICTaBUTh B BUJIE

1) y'=¢[§]
2) M(x,y)dx+ N(x,y)dy =0

9 F(X,Y,Y,Y e y™) =0

3) Y BbICIIUX NOPSIAKOB
4) OO6umii Bug 1Y n-ro mopsiika




1) HalTu penieHyve ar¢depeHIaTbHOTO

10 3amaua Kotiv A1 ypaBHeHUs N -TO TIOpsiZika  [YpaBHEHUs1, y/I0BIETBOPSIIOIIEr0 HayalbHbIM

yC/IOBUSIM

2) HalTH o0l1jee pellieHUe
rddepeHIMaIbHOTO YPaBHEHUsT

1) ofHOpogHOoe 1Y

dy _ 2) nuHelHoe 1Y
H dx +PO)y =Q() 3) ob1jee perenue Y
4) JIMHEVHBIM HEOJTHOPOJHBIM
ypPaBHEHHEM.

KpuTepuu onjeHUBaHHs MPH TeKyIl[eM KOHTPOJie (TecToBbIe 3aJaHus A/
CaMOMOATrO0TOBKH 00yJaroIuxcsi)

OueHuBaHMe TeKYLero TEeCTUPOBAHUS OCYLeCTB/SIETCS [0 HOMHHAAbHOW IKane — 3a
TIPaBW/IbHBIN OTBET K Ka)KIOMY 3a/IaHMI0 BBICTABJISIETCS OJWH 0asul, 3a He TPAaBU/IbHBIA — HOJb.
OO0111ast oLleHKa Ka)KJ0ro TecTa OCYILeCTBIISIeTCS] B OTHOLIEHWH KOJTMUeCTBa TPaBUIbHBIX OTBETOB K
0011[eMy UHMC/Ty BOTIPOCOB B TecTe (BbIPa)KaeTcsl B TIPOLIEHTax).

[Tpu oueHke 75 % u 0Oojiee TIPaBWIBLHBIX OTBETOB TECT CUMTAETCS TPOMJeHHBIM (OLleHKa —
3a4TeHO).
KommuecTBO MOMBITOK NPOX0KJEHKUsI TeCTa U BpeMsI Ha ero IpoXoXK/ieHre — HeOrpaHUUYeHHO.

1.3 OrneHouHBIe MaTepuasbl /ijisi IPOBefAeHUs IPOME)XXYTOYHOM aTTecTalu

Bup npomexxyTouHOH aTTecTanjuy: 3K3aMeH

YcoBueM fomnycka K MPOMeXYTOUHOM aTTeCcTalliyd — 3K3aMeHy SIBJ/ISIeTCS BBINIOJHEHHWe U
3amuTa (MoyueHre OTMEeTKHM «3auTeHO») TI0 BCeM TPAKTHUYeCKUM paboTam, MpOXOKAeHHe BCeX
TeCTOB TeKylllel aTTecTalu

OK3aMeH [MPOBOJUTCS B [IEPBOM CeMeCTpe U3yUYeHUs! JUCLUIUIVHBIL.

OK3aMeHaMOHHbII OM/IeT COCTOMT U3 /IByX TeOpPeTHUeCKUX BOMPOCOB, W3 NPUBEJEHHbIX
HIDKe, Y OJJHOM 3a/laud, TIOA0OHOW 13 TIepeyHs /sl CaMOCTOSITe/TIbHOTO pellieHNs], B paBHOM CTeTleH!
OXBaTHIBAKIIMX BeCb MaTeprasl. OTBeThl Ha BONPOCHI U pellleHre 33/lauM JarTCs MUCbMEHHO.

Bpems npoxoxkzieHrsl MMCbMEHHOT0 9K3aMeHa C oLleHKoH 90 MUHYT.

ITepeyeHb BONPOCOB K K3aMeHY

KoHTpo/ibHBIE BONPOCHI

1. Marpunpl. Bugsl matpul. Oneparuu Haj MaTpyLIaMHU.

2. OrnpegenuTeny MaTpULibl, METO/[bl UX BEIYUC/IEHUS.

3. MuHopsl U anrebpanueckue goronHeHus. Teopema Jlariaca.
4

5

CBolicTBa oripefiesiuresien.

O6partHasi matpuiia. Teopema 06 oOpaTHOM MaTpuiie. AJITOPUTM BBIUKC/IEHUS] 0OpaTHOM
MaTpHLbI.
6. PanHr marpuipl. DjieMeHTapHbIe IpeoOdpa30BaHUs MaTPHLIBL.
7. basuchsbiii muHop. Teopema Kponekepa-Kanesu.
8. Mogenb JIeoHTbEBA MHOTOOTPAC/IEBOM 3KOHOMUKHU (Oa/naHCOBLINM aHanu3). [TpoayKTHBHas
MaTpuLa.
9. JluHelHas Moje/ib 0OMeHa.
10. Ompepgenenne cuctembl anrebpanueckux ypaBHeHui (CJIAY). OcCHOBHble TOHSTHUS U
onpesenenusi. [Tonstue perenusi CJIAY. OnpesiesieHre cOBMeCTHOM, HecoBMecTHoU CJIAY.
Teopema o komuecTBe perieHnii CJIAY.
11. Cucrema || TUHEHHBIX aireOpanyecKUX YpaBHEHHUH C || HeM3BeCTHBIMU. PellleHre CCTeMbI




JTMHENHBIX anrebpanvyecKuX ypaBHEHUH MaTPUYHBIM METO/IOM.

12. CucteMa 1| TUHeMHBIX afreOpandyecKUx ypaBHEHUM C /] HeM3BeCTHBIMU. PellieHre crCTeMbl
JIMHEMHBIX anrebpanyeckux ypaBHeHu Metogom Kpamepa.

13. Cucrema || JUHEWHBIX ajnreOpauvecKWX ypaBHEHWH C || HEW3BeCTHBIMH. PellleHHe
CUCTeMbI JIMHeNHBIX anrebpanuecKux ypaBHeHHH MetooM ["aycca.

14. Cucrema m TUHeHHBIX ajqreOpanyecKUX ypaBHEHU C N rlepeMeHHBIMH.

15. CuctemMbl m JIMHENHBIX OJHOPOJHBIX YpaBHEHUM C n IepemMeHHbIMU. Teopema 0 uyucsie
penieHuii ogHopoaHou CJIAY.

16. dyHzpameHTanbHas CUCTeMa pelleHUi CUCTeMbI TMHEWHBIX OJJHOPOAHBIX YPaBHEHUH.

17. TloHsiTMe oOnpefile/IeHHOIO MWHTerpaaa, TreOMeTPUYeCKMM W 5KOHOMHYECKUM CMBbICI
orpezienieHHoro wuHTerpasa. CBolicTBa ompezeneHHOro wuHTerpasa. dPopmyna HeroToHa-
JleiiOHu1Ia

18. MeTo/ibl BEIUMC/IEHHS OTIpe/ie/IeHHOT0 MHTerpasa: MoACTaHOBKOM U 0 YacCTsIM.

19. BrlumcsieHre TUIOMIA U MIOCKOU (PUTYPHBI C TIOMOLIbIO OTIpe/ie/IeHHOT0 MHTerpaia.

20. HecobcTBeHHbIe UHTerpasbl 1-ro pojja, reoMeTpruuecKkasi MIHTepIipeTarysi.

21. HecobcTBeHHbIe HHTerpasbl 2-T0 pojia, FeoMeTpruuecKasi MIHTepIipeTarysi.

22. Tlonatue (QyHKLMY ABYX TIepEMEHHbIX, 6 TeOMEeTPUUYECKUIN CMBICI.

23. YacTHple Y TOMHOe TpUpalieHre (YHKLUM HECKOJbKUX IepeMeHHbIX. DyHKIuu
HECKOJIbKMX [IepeMEeHHbIX B 5SKOHOMUUECKOW TEOPUH.

24. YacTHble IPOM3BO/HbIE TIEPBOIO MOPSJKA.

25. YacTHble IpoM3BOHbIE U AW (epeHLrabl BbICIINX TTOPSAKOB.

26. quddepenippoBanue cyioxkHbIX QyHKIMM. dnddepeHiiipoBaHie HesIBHBIX (DYHKIMIA.

27. Tlonuelii guddepertyan GyHKIMU HECKOIbKUX MTepeMeHHBbIX.

28. DkcTpeMyM (YHKLIMH IBYX NepeMeHHBbIX.

29. Haubornblilee ¥ HaMeHbIIIee 3HauUeHue (PYHKI[UH B 3aMKHYTOM 00/1aCTH.

30. MeToz HaMMeHbIMX KBa/paToB.

31. YcnoBHbIM 3KcTpeMyM. MeTtop MHOXXUTe el Jlarpasxka.

32. uddepeHipanbHble  ypaBHeHWs 1-TO  TOpsJKa: OCHOBHble TOHATUS, (HOPMBbI
TIpe/ICTaB/IeHUsT; TIOHSATHE OOIIero W YaCTHOTO DEIIeHHd, X TeoMeTpruecKast HHTepIIpeTarys;
3aiaya Komm, Teopema Koru.

33. Onpegenenuve auddepeHMaTbHOTO YPaBHEHUs! C pa3fesisioluMU TlepeMeHHbIMU, MeTO[
€ro MHTEerPUPOBaHMSL.

34. Tlonartue ofgHOpozAHOro uddepeHMATLHOTO ypaBHeHUs 1-ro Tmopsiika, MeTOZ €ro
WHTErPUPOBAaHUS.

35. Ilonatve nuHelHOro [uddepeHMANBHOTO ypaBHeHUs 1-ro Tmopsfka. MeTtozbl
WHTErPUPOBaHUS.

36. [IpumeHeHue guddepeHIMaIbHBIX YPaBHEHUM B 9KOHOMUKE

KpuTepuu oneHMBaHUs NMPOMEXYTOYHOT0 KOHTPOJIA — IK3aMeHa
Ha »sKk3ameHe pe3y/ibTUpYHOLjasi OLleHKa BBLICTAB/SIETCS TI0 UYeThIpexOa/UIbHOM cucTeMe
(Hey10B/IETBOPUTE/BHO, YAOBIETBOPUTE/BHO, XOPOILLIO, OTJIMUHO).
Kpurtepuu olLieHUBaHUS:
- TIOJTHOTA Y TIPaBWJIbHOCTh OTBETa;
- CTeleHb OCO3HAHHOCTH, TIOHUMaHUs U3yYeHHOT0;
- s13bIKOBOE 0opMJIeHHe OTBeTa.
[TokasaTenu Y 1IKaja OLleHWBaHUS:

IIIkana oneHUBaHUA IToka3zarenun

OT1/nuHO CTaBUTC4 IMPU IMMOJIHOM OTBETE Ha [iBd BOIMPOCAd U BEDHOM peILlIeHUH
3d/id4u TIpHU 3TOM:




- 00yuaromuiics MOTHO M3/1araeT MaTepyas, AaeT MPaBUIbHOe
orpe/iesieHe OCHOBHBIX MTOHSTUM;

- oOHapy’KMBaeT MOHMMaHKe MaTepHraja, MO>KeT 000CHOBaTh CBOU
CY)K/IeHusI, IPUMEHUTh 3HaHUS Ha TIPAKTHKe, IIPUBECTU
HE0OX0IMMbIe TIPUMEpPBI He TOJILKO U3 yueOHHKa, HO U
CaMOCTOSITeJIbHO COCTaB/IEHHBIE, B TOM UHCJ/Ie U3 OyayIei
npodeCcCUOHA/ILHOM esiTeIbHOCTY;

- W3/1araeT MaTepHaJl IMoc/iefoBaTe/IbHO U MPABUILHO C TOUKH
3peHusi HOPM JIMTePaTyPHOTO si3bIKa

BBICTABJISIeTCS TIPU HETIOJIHOM OTBeTe Ha /[Ba BOMPOCa U BepHOM

pelleHUH 3alauk TPU 3TOM:

- o0yuvaromuics jaeT OTBET, YAOBIETBOPSIOIINMA TEM XKe
TpeOOBaHUSIM, UTO U /i OTMETKH «5», HO JIOTTycCKaeT 1-2 oImuOKu
1 1-2 HefjoueTa B MIOC/IeI0BAaTEILHOCTH U SI3IKOBOM 0()OPMJIEHUH
M3/1araeMoro

nosy4yaet oOyuaroluiics pu: 1) HeTOJTHOM OTBeTe Ha JjBa BOTIpoca U

HETIO/THOM peIlleHUH 3a/jauu; 2) HelloJIHOM W1 HeBepHOM OTBeTe Ha

O/IVH U3 BOTIPOCOB U HETIOJTHOM pellleHrH 3aflaui; 3) HeBePHbIX OTBETaX

Ha /[Ba BOIIPOCAa ¥ BEPHOM pellleHUH 3a/jaui; 4) BepHBIX OTBETaxX Ha /iBa

BOIIPOCAa U HEBEPHOM pellleHHH 3ajaui TIPU 3TOM:

- oOyuaromuiicss oOHapy>kKMBaeT 3HaHWEe U MIOHUMaHHe OCHOBHBIX

Y poBieTBOpHUTEIHLHO T10JI0’KeHHH JaHHOM TeMbl, HO:

- M371araeT MaTepuas HeroJHO U [JOMyCKaeT HETOYHOCTU B
omnpe/ie/ieHUH TIOHSATUM WX (POPMYTUPOBKE MPaBUJI;

- He yMeeT /JOCTaTOYHO T/TyOOKO U [J0Ka3aTe/lbHO 000CHOBATh CBOM
CY’K/IeHUS ¥ TIPUBECTH CBOM ITPUMEpHI;

- M3/1araeT MaTepHas Heroc/eJ0BaTe bHO U JI0MyCKaeT OLINOKY B
SI3bIKOBOM O()OPMJIEHUU M371araeMoro

BBICTaBJISIeTCS TIPM HEBEPHBIX OTBeTAaX Ha /jBa BOIMIPOCAa ¥ HeBepHOM

pellieHrH 3aZlauil TIPU ITOM:

- obyuaromuiicst oOHapy)KUBaeT He3HaHKe OOJIbITIeN YacTu

HeypoBieTBopuTe/IbHO COOTBETCTBYHOLL[ETO BOIPOCA, JOMYyCKaeT OIIUOKY B
(hopMynMpoBKe orpezesieHui U MpaBul,

- WCKa)KaloIlye UX CMbICJI, OeCTiopsi/IouHO ¥ HeYBEePEeHHO U3/laraet
MaTepHas

Xopouio

Bup npoMe)xyTO4YHOM aTTecTaliiu: 3aUeT

YcnoBuem [fomycka K TPOMEXYTOUHOW aTTeCTalid SIBJ/SIeTCS BbINOJHEHWE U 3alluTa
(mosiyueHre OTMETKM «3auTeHo») 10 BceM paboTaM U CaMOCTOSTeNbHO pelleHHBbIX 3ajady,
MPOXOXK/IeHWe BCeX TeCTOB TeKYLeM aTTeCTaljuu C pe3y/IbTaToM He MeHee 75% M0 KaKJoMYy.

3aueT MPOBOJUTCS B BTOPOM CEMECTPE U3yUeHUs AUCLIUTLINHBIL.

TexHosiorvs MpoBe/leHKs 3aueTa — MPOXOXKAEeHWe KOMILIEKCHOTO TeCTa MO BCeM U3yUeHHbIM
TeMaM.

TecToBbIe 3a/jaHHs KOMILUIEKTYIOTCS M3 BOIPOCOB TEKYIEro KOHTPOJIS,, B PaBHOW CTeNeHu
OXBaThIBalOIIMX BeCh MaTepuaa. Bpems npoxoxgeHus Tecta 40 MUHYT.

Kpurtepuu onieHUBaHUs:

OueHMBaHUe OCYILECTBISIeTCS T0 ABYX0a/UIbHOM CHUCTeMe.

OtrieHrBaHUe TIPOMEKYTOUHOT'O TeCTUPOBAHUS OCYIL[ECTB/ISIeTCS TI0 HOMUHAIBHOM IIIKasie — 3a
TIPaBUIBHBIN OTBET K Ka)K[JOMy 3a/IaHUI0 BBICTAB/ISIETCS OJWH Oasi, 3a He TPAaBU/IbHBIA — HOJb.



OO0r1ast olleHKa KaXKJ0ro TeCTa OCYIIIeCTBIISIeTCS B OTHOIIIEHUH KOJTMUeCTBA TIPAaBU/IbHBIX OTBETOB K
o0111eMy 4KC/Ty BOITPOCOB B TecTe (BbIpa>kaeTCs B TIPOL[€HTaX).
B mMpolLleHTHOM COOTHOIIEHWHM OLeHKH (M0 AByX0Oa/uTbHOW CHUCTeMe) BBICTAB/ISIIOTCS B
CIelyIOLMX AUara3oHax:
«He 3auTeHOo» - MeHee 75%;
«3auTeHo» - 75% - 100%.



