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1. HOACHUTEJIBHAA 3AIINCKA

Mertoanyeckie ~ pPeKOMEHJAIMM 10  BBIIOJHEHUIO  NPAKTHYECKuX  paboT 1o
o0meo0pa3oBaTeIbHOM  TUCHUIUIMHE «MareMaThkay IpeaHa3HaueHbl Uil  00yJaromuxcs
cnernranbHoCcTH 22.02.06 CBapo4YHOEe MPOM3BOJACTBO TEXHOJIOTHYECKOTO MPOPIIs, yIacCTBYIOIIEH
B peanuzanuu PenepanbHoro npoekra «IIpodeccrnonanurery.

[IpakTuueckue 3aHATHS SBJSIOTCS BaXKHBIM JIEMEHTOM 0011e00pa30BaTeIbHON TUCIUIUINHEI.
B mpornecce BBIMOTHEHHS MPAKTHUYECKUX padoT, 00ydaromuecs CUCTEMaTU3HPYIOT U 3aKPEIUISioT
MOJIyYEHHBIE TEOPETHUYECKHE 3HAHMS, PAa3BUBAIOT WHTEIUICKTyaJbHble M MPOQPECCHOHATbHbBIE
yMeHus, (OPMHUPYIOT 3JI€MEHTHI KOMIETEHINH OYAYIINX CIICIUATUCTOB.

Paboueii nmporpamMmMoii 0011e00pa3zoBaTeabHON TUCIHUILIMHBI «MaTteMaTnKay mpeaycMOTPEeHO
BbINoHeHNE 94 mpakTH4YecKux paboT, KOTOPbIE HAPABJICHBI HA JIOCTHKEHUE CIICAYIOIINX 1eeii:

— obecrieueHue CHOPMHPOBAHHOCTH TMPEICTABICHUNA O COLMAIBHBIX, KYJIbTYPHBIX H
UCTOpUYECKHNX (DaKTOpax CTAHOBJICHHS MAaTEMAaTUKH;

— obecrieyeHre cHOPMUPOBAHHOCTU JOTHYECKOTO, aTOPUTMHUYECKOTO U MaTeMaTHYeCKOTo
MBIILICHNUS;

— obecrnieueHre chOPMUPOBAHHOCTH YMEHHM MPUMEHSTh MOJyY€HHBIE 3HAHUS TP PEIICHUU
Pa3JIMYHBIX 3a/1a4;

— obecrieyeHne CHOPMHUPOBAHHOCTH TPEACTABICHWH O MaTreMaTHKe KaK YacTH
00IIIeYeTIOBEYECKON KYJIBTYpBl, YHHUBEPCAJIHHOM S3bIKE HAyKH, ITO3BOJISIOIIEM OIMCHIBATh U
M3y4yaTh PEAIbHBIC IIPOLIECCHI U SIBJICHUS.

BrinonHenue nmpakTU4eckux padoT AUCHUIUTHHBI « MaTemaTtukay o0ecreunBaeT NOCTHKEHUE
CIIEAYIOIINX Pe3yIbTaTOB O0YUEHUS:

JUYHOCHIHBIX

— JIP 24. ToOTOBHOCTb K aKTHBHOH JI€ATENIbHOCTHM TEXHOJOTMYECKOW M COLMAIBLHOM
HaNpaBJICHHOCTH, CIIOCOOHOCTh HWHHULIMUPOBATh, IUIAHUPOBAaTbH U  CaMOCTOSITENBHO
BBITIOJIHATH TAKYIO JESATEIBHOCTD;

— JIP 25 wuHTepec K pa3iIuuHbIM cdepaMm TpoecCHOHAIBHOW ACATEIHHOCTH, YMEHHE
coBeplIaTh OCO3HAHHBIM BbIOOp Oyayiied mpodeccuu M pealn3oBbIBATH COOCTBEHHBIE
KU3HEHHBIE TUIAHBI;

— JIP 26 roToBHOCTh U CIIOCOOHOCTH K OOpa3oBaHHIO U CaMOOOpa30BAaHUIO HA MPOTSKEHUU
BCEH KU3HHU.

MemanpeomMenHpix:
VHUBEPCANbHBIX Y4eOHbIX NO3HABAMENbHBIX 0eUCMBULL
— MPII 01 camocTosaTensHO GOPMYITUPOBATH M AKTyaIM3UPOBATH MPOOJIEMY, pacCMaTpUBaTh
€e BCECTOPOHHE;
— MPII 02 ycranaBiuBaTh CyIIeCTBEHHBIN MPU3HAK WIM OCHOBAHHUS JUJIsl CDABHEHUS,
Kiaccuukanuu u 0600IICHHS;
— MPII 03 onpenensTh 1enu 1eITeIbHOCTH, 33aBaTh
— TapaMeTpbl U KPUTEPUH UX JTOCTH)KEHUS;
— MPII 04 BBIABIATH 3aKOHOMEPHOCTH ¥ IPOTUBOPEYHS B
— paccMaTpUBAEMBIX SIBICHUSX;
— MPII 05 BHOCHUTH KOPPEKTUBHI B I€ATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OLICHUBATh PUCKHU MTOCJIEICTBHUM 1€ATEIbHOCTH;
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MPII 07 BnaseTs HaBBIKAMU Y4eOHO-HCCIIET0BATEIHCKOW U TPOSKTHOM JIEATEIBHOCTH,
HaBBIKAMH Pa3pelIeHUs MpooieM;

MPII 08 crnocoOHOCTH ¥ TOTOBHOCTH K CAMOCTOATEIBHOMY IIOMCKY METOAOB PELICHUS
MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3JIMYHbIX METOJI0B [MO3HAHUSI;

MPII 12 BBISBASATH NPUUUMHHO-CIEACTBEHHBIE CBS3H U aKTYaJM3UPOBATH 33/1a4y, BbIJIBUTATh
TUTIOTE3Y €€ PelIeHUs, HAXOIUTh apTyYMEHTHI JIJIsl JJOKA3aTeIbCTBA CBOUX YTBEPKICHUH,
3a/1aBaTh apaMeTPhbl U KPUTEPUH PELICHUS;

MPII 13 ananu3upoBaTh MOIYYEHHbIE B XO/€ PEILICHUS 3a1a4M PE3YJIbTaThl, KpUTUUECKU
OIICHUBATDH UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

MPII 16 ocymiecTBISITh IIEICHANPABICHHBIN MTOUCK TIEPEHOCA CPEACTB U CIIOCOOOB JACHCTBUS
B IIPO(HECCHOHATILHYIO CPEy;

MPII 17 ymeTs IEpeHOCUTH 3HAHHS B IO3HABATEIBHYIO U MIPAKTUYECKYIO 00JIaCcTH
JKU3HENCATCIbHOCTH;

MPII 18 ymeTs UHTETpUpPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTei;

MPII 19 BeIABUTATH HOBBIE UCH, MPEJIaraTb OPUTMHAIBLHBIE TTOIXO0IbI U PELICHUS;

MPII 21 BnameTs HaBBIKAMH MMOTYYCHHUS HH()OPMAIIMK U3 UCTOYHUKOB PA3HBIX TUIIOB,
CaMOCTOSATENILHO OCYIIECTBIISATH MOUCK, aHATIU3, CHCTEMATU3AIIMI0 U UHTEPITPETAIHIO
nH(OPMALIUY PA3IMIHBIX BUIOB U (OPM TPEICTABIICHUS;

VHUBEPCATIbHBIX KOMMYHUKAMUBHBIX OeUCMBULL:

MPK 08 nmpuHUMAaTh L€ COBMECTHOM J1€ATEIbHOCTH, OPIraHU30BbIBATh U KOOPIMHUPOBATH
NEUCTBUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIAH JEHUCTBUMN, pacpelesaTh POJIU C yYETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3ylIbTaThl COBMECTHOM pabOTHI;

MPK 10 npeasiaraTe HOBbIE IPOEKTHI, OLIEHUBATH UJIEU C MO3UIIMH HOBU3HBI,
OPUTHUHAJILHOCTH, MPAKTUYECKOW 3HAYMMOCTH,

MPK 11 koopauHUPOBATH U BHITIOJIHATH pa0OTY B YCIOBHIX PEaIbHOTO, BUPTYAILHOTO U
KOMOWHHMPOBAHHOTO B3aUMO/ICHUCTBUS;

VHUBEPCAILHBIX PE2YIAMUBHBIX OCliCMEULL

MPP 02 camocTOATENBHO COCTABIATH [UIaH PELICHUs POOIEMbI C y4ETOM UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U NMPEANOYTEHUH;

MPP 09 BnaseTs HaBbIKaMH 1103HABATEIbHOM pedIeKCHN KaK OCO3HAHHSI COBEPIIAEMBbIX
JEMCTBUI U MBICIUTENBHBIX ITPOLIECCOB, X PE3YJIbTATOB U OCHOBaHMIA;

MPP 10 ucnons3oBathk nprueMbl peIeKCuu s OLIEHKH CUTYalluy, BbIOOpa BEPHOTO
pelIeHus;

npeomMemHmuiIx:

I1P6 01 BnageTh mpeaCcTaBIEHUSIMHU O POJIU HH(POPMAIIMH U CBSI3aHHBIX C HEW MPOLIECCOB B
MIPUPO/IE, TEXHUKE U OOLIECTBE; MOHATUAMH «MHGOpMaLU», «MHPOPMAITTOHHBIN
MIPOLIECCH, KCUCTEMA», KKOMIIOHEHTBI CUCTEMBD) «CHCTEMHBIN 3P PeKT», « MHPpOpMaLMOHHAS
cHCTeMay, «CHCTeMa YIPaBICHU»; BIIaJ€Th METOIaMH IMOMCKA UH(OPMAIIMH B CETH
WHuTepHeT; yMeTh KpUTUYECKU OLIEHUBATh UH(OPMAIIHIO, TOJTYUSHHYIO U3 ceTh VHTepHeT;
XapakTepu30BaTh OOJIbIINE JaHHbIE, TIPUBOAUTH IPUMEPHI HCTOUHUKOB MX MOJIyUYEHHS U
HaIlpaBJICHUs HUCIIOJIb30BaHNUS;

anemenmoe OK u IIK:

OK 01. Beoibupars cnocoObl pemeHHs 3anad4  MpopecCHOHATBHOW —AEATEIbHOCTH
NPUMEHUTEIBHO K Pa3INYHBIM KOHTEKCTaM;
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— OK 02. Hcnonp3oBaTh COBpEMEHHBIE CpPEICTBAa IIOMCKA, aHalIM3a. M HHTEPIpPETALUU
uHpopManud U HUHOOPMALMOHHBIE TEXHOJOTMHM, HEOOXOIMMBIE ISl BBINOJHEHUS 3a/1ady
npodeccrnoHaNbHOI 1eATENbHOCTH;

— TIK 2.3. OcymiecTtBasaTh cOOp JaHHBIX AJS aHAIM3a WCIOJIb30BAHUS M (DYHKIIMOHHPOBAHUS

MIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.

Kaxxnas mpaktuueckas paboTa CoepKUT HOMEp, Ha3BaHUE U 11eJIb paboThl, OpMUpPYEMBIEC B
MIpOLIECCEe BBIMOJHEHUS PabOThl 3HAHUSA U YMEHHsS, NPUBOJUTCS PEIICHUE CTaHIAPTHBIX 3a/ad U
3aJJaHus JUIsl CAMOCTOSITENIbHON PaOOTHI.

Kputepun onieHnBaHusI IpaKTUYECKONW pabOTHI:

Oruenka «5» CTaBUTCS, €CJIM BEPHO U panmoHainbHO perieHo 90%-100% npennaraembix 3a/1aHui,

JONYCTUM | HEel0UeT, HEMCKaXKAIOIUI CYTH pELICHUS.

Omnenka «4» craButcs npu 6e3ommbouHoM perrenun 80% mpeiaraeMbIx 3a1aHui.

OueHka «3» cTaBUTCS, €cliv BbIONHEHO 70% mpenaraeMblx 3aJJaHuid, JOMYCTUM | Heover.

Ouenka «2» - perieHo Mene 70% npensiaraeMbIX 3aJaHUM.

Xo/1 BbINOJHEHUS] MPAKTUYECKO padoThI

[IpakTuueckre pabOThl HEOOXOAMMO BBHIMONHATH B CHEIUAIBHBIX TETPAAsSX C YKa3aHUEM

HOMeEpa, TEMBI, LIeJIeil paOoThI.
Xo0 pabompbi:

1. Tlo3HaKOMHUTBCS C TEOPETUUYECKUM MATEPUATIOM.

2. Cpenath KpaTKWH KOHCIEKT TEOPETHYECKOTO MaTepuana B paboumx TeTpaasx (OCHOBHBIE
MOHSATHSI, OTpeesieHus, GOPMYIIbI, TPUMEPHI).

3. B Terpamsx ans npakTU4eCKHX pabOT BHIOIHUTH CaMOCTOSITENbHYIO PabOTy WM PELIUTh
HOMEpa, KOTOpbIEe yKa3aHbl B paboTe.

4.  Cpatb IpernojaBaTello TeTpaau sl MPaKTHYECKUX padoT.

2. IEPEYEHb IPAKTUYECKHUX PABOT

Ne Kou-
HaumeHoBaHMe nMpaKkTH4YecKOoil paboThl BO
padoThI
4acoB

1. [Tpaktuyeckoe 3ansatue 1. JleficTBUS Ha/ MOJOKUTEIBHBIMU U OTPULIATEIILHBIMU
YHCIaMU, OOBIKHOBEHHBIMU U IECITUUHBIMU JIpO0SIMU. JIeHCTBHSI CO CTENEHAMH, 2
(GhOpMYJITBI COKpPAIIIEHHOTO YMHOKEHUS.

2. [TpakTudeckoe 3ausTue 2. JINHeWHbIe, KBaIpaTHbBIE, TPOOHO-THHCHHBIE
ypaBHEHUs 1 HepaBeHCTBA. CTIOCOOBI pEIIeHUsI CUCTEM JIMHEHHBIX YpaBHEHUH. 2
CucTembl TMHENHBIX HEPABEHCTB.

3. [TpakTtuyeckoe 3anstue 3. Haxoxaenue ob6aacTu onpeeneHus 1 o01actu
3HaYeHU! PYHKLUH, UCClIeoBaHNe (DYHKIIMH HA MOHOTOHHOCTb, YETHOCTD U 2
OTPaHUYEHHOCTb.

4. [TpaxTueckoe 3austue 4. [locrpoenne rpadukoB TMHEHHOMN, KBaAPaTUYHOM, 9
JTPOOHO-paIMOHATIFHON (PYHKITUH.

5. [TpakTrueckoe 3ansatue 5. [IpocTbie MPOLEHTHI, pa3Hble CLIOCOOBI NX
BbIuucieHus. CoxHble MPoLeHTH. [IpoieHTs! B podecCHOHaIBbHBIX 3a/1a4ax 2
TEXHOJIOTUYECKOTO MPODHUIISL.

0. [TpakTtuyeckoe 3anstue 6. Buapl miuockux ¢uryp u ux miomans. [Ipakruko- 9
OPHUEHTHPOBAHHBIE 33J]Ja4H B KypCce F€OMETPHUH HA IJIOCKOCTH.
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KoJa-

Ne HanmeHoBaHMe NpakTHYecKoil padoThl BO
padoThI
4acoB

7. [IpakTuueckoe 3ansaTue 7. Beluucienue u cpaBHEHUE KOPHE. 2

8. [TpakTuueckoe 3ansaTue 8. [IpeoOpazoBaHue BeIpaXKEHUH, COIEPIKAIINX 5
paauKabl.

0. [Tpaktuueckoe 3ansatue 9. [IpeobpazoBanue BhIpaKEHUN, COIEPKAIINX CTEIIEHU 5
C pallMOHAJIbHBIMU [10Ka3aTEISIMHU.

10. | lpakruueckoe 3ausitue 10. [IpeoOpazoBanue BeIpaKeHUM, COEPKAIINX 5
CTEMNEHU C ACHUCTBUTEIbHBIMH MOKA3ATEIISIMH.

11. | Ilpakruyeckoe 3ausitue 11. BeranciieHre U CpaBHECHHE CTEIIEHHBIX BBIPAXKCHUH. 2

12. | llpaktuueckoe 3austue 12. MccnenoBanue cBOWCTB U MOCTpOeHUE rpaduka 5
CTENeHHON (YHKITHH.

13. | IpakTryeckoe 3austue 13. Pemenne nppanvoHAIbLHBIX YPaBHEHHH.

14. | llpakTtuueckoe 3ausitue 14. Pemenue npparoHanbHbIX HEPABEHCTB.

15. | llpaktuueckoe 3ausitue 15. UccnegoBanue CBOMCTB U MOCTPOEHUE Ipaduka 5
MOKa3aTeNbHON (YHKITUH.

16. | IIpaktuueckoe 3ansitue 16. Pemienue nokasaTenbHbIX YPAaBHEHU U HEPABEHCTB. 2

17. | lpaktuueckoe 3austue 17. [IpumeHenne nmokazareabHON U CTENIEHHON PyHKINN 9
B IIPUKJIAIHBIX 33/1a49aX TEXHOJIOTUYECKOTO MPOQHIIs.

18. | IlIpaktuueckoe 3austue 18. Beruucienue u cpaBHeHHUE JIOrapu@moB. 2

19. | llpakTtuueckoe 3austue 19. [I[puMeHeHrE OCHOBHBIX MPABUII 9
norapuMUpPOBAHUS.

20. | IIpaxTuueckoe 3anstue 20. [IpeobpazoBaHue BEIpaXXeHUH, ColepKalux 5
CTETEeHH U Jorapu(mel.

21. | [Ipaktuueckoe 3austue 21. MccnenmoBanue cBOWCTB UM OCTpoeHUE Tpaduka 2
ngorapupmMuueckor GyHKIUN

22. | llpaktuyeckoe 3anarue 22. Pemenne norapuMu4ecKux ypaBHEHUMN.

23. | llpaktuyeckoe 3anarue 23. Pemenne norapuMudeckux HEpaBeHCTB.

24. | llpaktuueckoe 3anarue 24. Pemenre cucteM ypaBHEHU U HEPABEHCTB C
MIPUMEHEHUEM Pa3IMYHBIX METO/IOB.

25. | IlpakTuueckoe 3ansTe 25. VMcrnonb30BaHue CBOMCTB U rpaUKOB HYHKIUH JUIS 2
pElIeHUs] ypaBHCHHUI 1 HEPABEHCTB.

26. | [Ipaktuueckoe 3anstue 26. [IppumeHenne MaTeMaTHYECKUX METOA0B ISt 2
pellIeHus COJIepKaTeNbHbIX 3a/1a4 U3 Pa3InYHbIX 00J1acTel HAYKU U TPAaKTUKH.

27. | llpaktuyeckoe 3anarue 27. OnrcaHue Nporu3BOJACTBEHHBIX ITPOLIECCOB C 2
MOMOIIBIO TPapUKOB (HYHKIUHA.

28. | IIpakTueckoe 3ansaTue 28. PagnanHblil METOI U3MEPEHMSI YTIIOB BPALICHUS U 2
CBSI3b C TPagyCHON MEpOi.

29. | IIpaktuueckoe 3anatue 29. [I[puMeHeHNE OCHOBHBIX TPUTOHOMETPUYECKHUX 2

TOKJIECTB /ISl BBIYMCIICHUS 3HAUEHUN TPUTOHOMETPUUECKUX (QYHKIUH 110 OJTHOM
U3 HHX.




KoJa-

Ne HanmeHoBaHMe NpakTHYecKoil padoThl BO
padoThI
4acoB

30. | IIpaktuueckoe 3anstue 30. BeimomHeHne TOXIECTBEHHBIX TPeO0Opa30BaHUl ¢ 2
MOMOIUIbI0 (OPMYJT IPUBEICHUSI.

31. | IIpaktuueckoe 3ansTue 31. BeinmosHeHne TOXIECTBEHHBIX MTPE0Opa30BaAHMIM C 2
MOMOIUIbIO (OPMYIT CIIOKESHHUS.

32. | [Ipaktudeckoe 3ansatue 32. BeIMOTHEHHE TOXKISCTBEHHBIX MPE0oOpa30BaHUIA ¢ 2
MOMOIIBI0 (POPMYIT yIBOCHHOTO apryMEHTA.

33. | [Ipaktuueckoe 3ansatue 33. BeIMOTHEHHE TOXKISCTBEHHBIX MPE0OpPa30BaHUIMA C 2
MOMOIIbIO (POPMYJT IOJIOBUHHOTO apryMEHTa.

34. | [Ipaktuueckoe 3anarue 34. [IpeoOpa3zoBaHre CyMMBbI TPUTOHOMETPHUECKUX 2
GbyHKIMI B TpOU3BEICHHE.

35. | Ipaktuueckoe 3anstue 35. [IpeobpazoBanue mpou3BeICHUS 2
TPUTOHOMETPHYCCKHUX (PYHKIIHIA B CYMMY.

36. | [Ipaktuueckoe 3anstue 36. [IpeodpazoBanre TPUTOHOMETPUIECKUX 2
BBIPKEHUM.

37. | lIpaktuueckoe 3anarue 37. MccnenoBanue CBOMCTB U MOCTPOCHUE TpadUKOB 2
TPUTOHOMETPUYECKUX U OOpaTHBIX TPUTOHOMETPHUECKHUX (DYHKITUIL.

38. | [Ipaktuueckoe 3anstue 38. Mcnonb3oBaHne CBONCTB TPUTOHOMETPHUUYECKUX 2
¢GyHKIMI B IpoecCHOHANbHbBIX 3a/1a4yax.

39. | IIpaktuueckoe 3austue 39. Pemenue ypaBHeHuit Bua SIiN X=a u COS X=a.

40. | IIpaktuueckoe 3anstue 40. Pemenue ypaBHeHuit Buga tg X=a u ctg x=a.

41. | Ilpaktuueckoe 3anstue 41. OCHOBHBIE METO/IbI PEILIEHUS TPUTOHOMETPUUYECKUX
YpaBHEHUM.

42. | llpaktuueckoe 3aHsTue 42. Penenue npocTelmx TPUrOHOMETPUYECKUX 2
HEPaBEHCTB.

43. | [Ipaktuueckoe 3anstue 43. YwucimoBas TMOCIEIOBATENbHOCTh, BrIUnCiIeHNE 2
npezena nocyie10BaTeIbHOCTH.

44, | llpaktuueckoe 3aHstue 44. ['eoMeTpUUYeCKM W MEXAHUYECKUUA CMBICI 2
MIPOU3BOAHOM.

45, | IIpaktnueckoe 3aHATHE 45. IIpumeHeHue OCHOBHBIX MIpaBUII 2
nuddepeHIpoBaHms.

46. | llpaktnueckoe 3anarune 46. BpluncieHue  NPOU3BOAHBIX ~ OCHOBHBIX 2
3JIEeMEHTapHBIX (PYHKIIUH.

47. | llpaktuueckoe 3anatue 47. Boruucienne npou3BOAHBIX CIOKHBIX (PYHKITUI.

48. | llpaktuueckoe 3ansitue 48. HccnemoBanume (GYyHKIIMM Ha MOHOTOHHOCTb.
OnpezneneHne IKCTPEMYMOB (PYHKITUH.

49, | IIpaktuueckoe 3anstue 49. MccnenoBanne PyHKIIMN ¢ TOMOIIBIO MPOU3BOTHOM.

50. | Ilpaktuueckoe 3anstue S50. @DU3MYECKHI  CMBICI  MPOU3BOAHOM B
MPO)eCCHOHANIBHBIX 3a]]a4aX TEXHOJOTHUECKOTO MPOHUIIS.

51. | [Ilpaktuueckoe 3anstue S51. Mcnosp3oBaHHME NPOM3BOAHOM JUIsl HAXOXKJIEHUS 2
HaWJIY4lIEero PelIeHNs B IPUKIAJAHbIX 3aa4ax.

52. | Ilpaktuueckoe 3anatue 52. Beruncnenue nepBooOpa3Hoil Uit JaHHOH (QyHKITHH. 2
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KoJa-

Ne HanmeHoBaHMe NpakTHYecKoil padoThl BO
padoThI
4acoB

53. | IIpaktuueckoe 3anstue 53. [I[pumeHeHune nHTerpaia Ajisi BBIYUCICHUS 2
bu3nYeCKUX BEIIMYMH U TUIOHIAICH.

54, | Ilpaktuueckoe 3ansaTue 54. HaxoxaeHue ypaBHEHH OKPY>KHOCTH, C(HEpHI, 2
IJIOCKOCTH. BrIunciaeHne paccTosHUN MEKy TOUKAMH.

55. | Ipaktuueckoe 3anstue 55. CiaokeHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHUE 2
BEKTOpa Ha YKCIIO. Berunciienue yria Mexay 1ByMs BEKTOPaMH.

56. | IIpaktuueckoe 3anstue 56. Beiuncnenue cKaasspHOTO TPOU3BEICHUS BEKTOPOB.

57. | llpaktuueckoe 3ansitue S57. Koopawnatel B mpocTpaHcTBe. JleMcTBUS Haj
BEKTOpPaMH.

58. | IIpaktuueckoe 3ansatue 58. Mcnonb30BaHuE KOOPAMHAT U BEKTOPOB IIPU 2
pelIeHuN MaTeMaTUYECKUX U TPUKIIAAHBIX 3a]1a4.

59. | IIpaktuueckoe 3austue 59. OnpezaeneHre B3aMMHOTO PACIOJIOKEHUS MPSIMBIX U 2
IIJIOCKOCTEM.

060. | [Ipaktuueckoe 3anstue 60. I[IpuMeHeHuEe NMPU3HAKOB U CBOMCTB MapaslieIbHbIX 2
U NEePHEHANKYJISPHBIX INIOCKOCTEH.

61. | IIpaktuueckoe 3anarue 61. [leprieHauKyYIsp U HAKIOHHAS K TUIOCKOCTH.

62. | [Ipaktuueckoe 3ansatue 62. OmnpeneneHue pacCTOSHUM MEXAY NPSIMBIMH M
MJIOCKOCTSIMU. BhIunciieHne IByrpaHHbIX YTJIOB.

63. | [Ipaktuyeckoe 3anarue 63. [locTpoenne kyba, mapayierenunea i uX CeYeHuH.

64. | [Ipaktuueckoe 3aHaTue 64. BpluncieHHE OCHOBHBIX OJJIEMEHTOB KyOa H
napajuiejaenumnesa.

65. | IIpaktnueckoe 3ansaTue 65. [locTpoeHne MpsAMONW M HAKIOHHOM NPU3MBI U UX 2
CEYCHUN.

66. | IIpakTuyeckoe 3anarue 66. BeruncieHne OCHOBHBIX JIEMEHTOB IPU3MBI. 2

67. | llpaktuyeckoe 3anarue 67. [locTpoeHre MUpaMHIbI U €€ CEUCHUMN. 2

68. | IIpakTuyeckoe 3anarue 68. BeruncieHne OCHOBHBIX JIEMEHTOB MTUPAMU/IBI. 2

69. | IIpaktuueckoe 3anarue 69. MccienoBaHue CHUMMETPUM B MHOTOTPAaHHHUKAaX. 2
[TocTpoeHune nmpaBUIbHBIX MHOTOTPAHHUKOB.

70. | IIpaktueckoe 3anarue 70. [loctpoeHne yceueHHON MUPaMUIbl U BBIYMCIECHUE 2
€€ OCHOBHBIX DJICMEHTOB.

71. | Ipakruueckoe 3anatue 71. [TocTpoeHye UIMHPA U €0 CEUEHHIA. 2

72. | IpakTudeckoe 3ausaTHE 72. BBIYUCIEHNE OCHOBHBIX 2IEMEHTOB IIHIHHIPA. 2

73. | Mpaxtuueckoe 3anstue 73. IlocTpoeHue KOHyca U €ro cedeHHil. 2

74. | Tpaxtuueckoe 3ansTHE 74. BRIuKcIeHre OCHOBHEIX JIEMEHTOB KOHYCA. 2

75. | Ipaktuueckoe 3ansTHE 75. BRIUKCIeHNE OCHOBHEIX YIEMEHTOB KOHYCA. 2

76. | IIpaxtueckoe 3austue 76. [loctpoenue mapa u chepsl, UX CEUSHUH. 2
VYpaBHenue cepsl.

77. | llpaktudeckoe 3anatue 77. BerauciaeHue mionaay NOBEPXHOCTH U 00BbEMA 2

IMPU3MBI U TUPaMUBI.




KoJa-

Ne HanmeHoBaHMe NpakTHYecKoil padoThl BO
padoThI
4acoB

78. | IlpakTuyeckoe 3anatue 78. BeranciaeHue mionaan NOBEPXHOCTH H 00bEMa 2
HUJIMHAPA U KOHYCA.

79. | IlpakTuueckoe 3anusaTre 79. Boruucnenue miomany chepbl U 00bEMa Iapa.

80. | IIpaktuueckoe 3ansaTue 80. Beraucienue miomaay moBepXHOCTH U 00bEMa
YCEUEHHOM MUPAMHUJIBI U YCEYEHHOTO KOHYCA.

81. | [Ipaktuueckoe 3anarue 81. Pacyer o0beMa BMECTHMOCTH BEIIIECTB.

82. | llpaktuueckoe 3anstue 82. Ilpumepsl cumMeTpuii B mpodeccusix u
CHEIHAIBHOCTIX TEXHOJIOTUYECKOTO MPOUIIS.

83. | IIpakTuueckoe 3anaTHe 83. IToacuer yncna pa3MenIeHHuii. 2

84. | Ipakruueckoe 3austue 84. [Toncyer 4uciia cOUCTaHHUIA. 2

85. | [IpakTuyeckoe 3ausaTue 85. [loacyer 4ucna mepecTaHOBOK. 2

86. | [Ipaktuueckoe 3anatue 86. Penienne 3amaq Ha iepeOOp BapUaHTOB. 2

87. | llpaktuueckoe 3anstue 87. BroimonHeHue omnepanuii Haa — CIy4alHBIMU 2
COOBITHUSIMH.

88. | IIpakTtuueckoe 3ansATHe 88. BbIunciieHHE BEPOSITHOCTEM C MOMOLIBIO TEOPEMBI 2
CJIOKEHUS.

89. | [Ipaktuueckoe 3anatue 89. BrrunciieHne BEPOSITHOCTEH C MOMOIIBIO TEOPEMBI 2
YMHOKEHHSI.

90. | IIpaktuueckoe 3anarue 90. CocTtaBieHne 3aKOHA paclpeesieHUus TUCKPETHON 2
CITy4yallHOM BEJIMYHMHBI U BEIYMCIICHUE €€ YMCIIOBBIX XapaKTEPUCTHUK.

91. | [IpakTuueckoe 3austue 91. Pemenue npaktuyeckux 3a1ad Ha 00paboTKy 2
YUCJIOBBIX IaHHBIX, BBIYMCICHUE UX XapaKTEPUCTHK.

92. | IIpakTnueckoe 3ansatue 92. OnpeneneHue KOMIIEKCHOTO 4ucia. BeinonHeHne 2
OTIepallfii HaJl KOMIUIEKCHBIMH YHCIaMU B alnre0pandeckoil gopme.

03. | [lpaktuyeckoe 3anarue 93. BrimosHeHue omnepanuil HajJ KOMILUIEKCHBIMU 2
YUCJIaMHU B TPUTOHOMETPHUUECKOU opme.

94. | IIpakTueckoe 3ansaTue 94. Pemenne KkBagpaTHBIX ypaBHEHUH C 2

OTpULAaTCIIbHBIM JUCKPUMHUHAHTOM.




MNPAKTUYECKAS PABOTA Ne 1
Ha3Banue npakTuyeckoil padorbl: /[leiicmsus HAO NOIONCUMENbHLIMU U OMPUYAMENbHLIMU
yucnamu, OObIKHOBEHHbIMU U OecAmMUYHbIMU Opobsimu. [leticmeus co cmeneHamu, @Hopmyvl
COKPAWEHHO20 YMHONCEHUS.
Heas pabdoThi:
1. 3akpenuTh HABBIKY BBITOJIHEHUS OTEPAINil HAJl IIENTBIMHA U JPOOHBIMU YHCITAMH.
2. 3aKpenuTh HABBIKM BBITIOJHEHHS OMEpaliii HaJl CTENEHHBIMHU BBIPAKCHHUSIMH U TPUMEHEHUS
(bopMyI1 COKpAIEHHOTO YMHOXKEHHUS.
Pe3yabTarhi:
Dopmupyemuie Inemenmut INK (npogpeccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3 OcymiectBisaTh cOOp AAaHHBIX AJS aHAJIM3a HCIOJB30BaHUA U (DYHKIIMOHHPOBAHUS
MIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnwie. MPII 01, MPIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnsie: 11P6 02, I1PG 06, ITPy 05, TPy 09.
3HAHUSA: TTOHITHE O YUCIIOBBIX MHOXKECTBAX, (pOopMyax COKpamEHHOTO YMHOXKCHHUS;
YMEHHsI: BBHITIOJTHCHHUE OIEpalii HaJl YUCIIaMH, MPUMEHCHHE (OpPMYJT COKPAMEHHOTO
YMHOXEHHUS JIJISl YITPOIICHUS BBIPAKCHU.
Xoa pa6oTsI:
CnoxxeHue apooeii:

Jst TOoro, 4ro0bl CI0XKUTH ABE IpOoOU, HY’)KHO CHayaia MpuUBecTM X k @ ¢ a- d+c-b
00I1EMY 3HAMEHATEITIO, a 3aTEM BBIIOJIHUTD CII0KEHHE: b d b-d
Brerunranue apobeii:

Jlnst Toro, 4ToOBI W3 OMHOW APOOM BBIYECTh APYIYHO, HY)XHO cHadama @ ¢  a-d—c-b
IPUBECTU UX K 00IIEMY 3HAMEHATEIII0, a 3aTEM BBIIOJIHUThH BHIUUTAHUE: b d b-d
YMHO)eHue apooeit:

Jnst  Toro, 4TOOBI MNEPEMHOXKHUTH JBE JApPOOM, HYKHO IEPEMHOKHTH a a-c
COOTBETCTBCHHO UX YHCIUTCIU U 3HAMCHATEIIN: B d b4
[enenue

Jnst Toro, 4ToObI OJIHY APOOB pa3iesiuTb Ha IPYTyl0, HYKHO JEIHMMOE ] a d a-d
YMHOXMWTb Ha AP00b, 0OpaTHYIO AETUTEINIO: p'd b e boe

YroObl BHIOJHUTD AeIeHHE CMEIIAHHBIX YHces, UX HY)KHO IePEeBECTH B HENPAaBUIIbHBIE APOOH, a
3aTeM pa3AeNuTh MO0 MPAaBHITY JIEJIeHUsI OOBIKHOBEHHBIX ApOOEH.

1 24641 6:2+41 13 13 W 2
2 &e 2 T 6276 &
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Jlst Toro, 4TOOBI CIOKHUTH (MJIM BBIYECTH) JBAa YKCIIA, 3alMCAHHBIX B BUJE NECATUYHBIX APOOCH,
MO’KHO MCTIOJIb30BaTh MPABUJIO CIOXKEHUS (BBIYUTAHUS) B CTONOUK. [Ipu 3TOM qpodu TOIKHBI OBITH
3alMCcaHbl JPyT TOJ JAPYroM TakK, YTOOBI 3amsThle OKA3aJMCh JAPYr MOJ IPYyroM — 3T0 Oyxaer
03HAYaTh, YTO JPYT MO JIPYIOM 3alHUCaHbl COOTBETCTBYIOIIHME Pa3psiIbl.

Ecim omgna w3 gpoleit "mmHHEe" Apyrod, TO MOXKHO YPaBHATH KOJIUYECTBO ITUGP B APOOHBIX
4acTsX, JOMUCAB CIpaBa HYIH B Oosee "KOpoTKoil" n1poldu.

Boiumcnum snauernne smpamenws 13,75 — 8,2 4+ 0,115.
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YT1o0OBI YMHOXUTb ACCATUYHYHO ,I[pO6L Ha ACCATUYHYIO ,I[p06b, HY)XXHO CHa4ajla YMHOXHUTb UX KaK
HaTypaJIbHbIC YHCJIa, HC o6pa1ua;1 BHHMMAHHA Ha 3aIlIThIC, a 3aTEM OTACIMTD 3ansATon CIIpaBa
CTOJIBKO I_II/I(bp, CKOJIBKO HX CTOUT B I[pO6HLIX yacTax o0oux MHOXHTeaelh BMecte. Ecim B
IIpOU3BCACHUN MCHbLIIC I_II/I(1)p, YCM HYKHO, IIEpcH IEPpEHOCOM 3aIsITON HeO6XOI[I/IMO JOIINCAaTb
CJICBA K HATYPaJIbHOMY YUCITY HeO6XOI[I/IM06 KOJINYCCTBO Hyneﬁ.

UToObl pa3lieduTh NECATHUHYIO IpO0b HA JACCATHUYHYIO OpOOb, HY’)KHO B JICIMMOM W B JIETUTEINE
MEPEHECTH 3alAThie BIPABO Ha CTOJBKO IU(P, CKOJIBKO HMX COACPKUTCA B APOOHOM dacTH
JIEJTUTEIS, U JJAJIEE BBITTOTHUTH JICJICHUE Ha HATypaTbHOE YHUCIIO.

CBoliCTBa CTEIICHU:

Popryia: IIpuntepnbr:
a-a™m ])43,45243+S:48
= q"tm 2)4-3 45 = 473%5 = 42 = 16

= q"™m 1)510:58 - 510—8 = 52 = 25
2)52:572 = 5272 = 54 = 625

(an)m = an-m 1)(23)4 = 23-4 = 212
2) (2—3)2 = 2—3'2 = 2-6
3) (2—3)—5 = 2—3-(—5) = 215

&= 6 -2
b) " 3) ~37%
(a-b-c)" (2:-3:4)2=2%2.3".42=4-.9-16=576
=a®h" "

1 s I s W -2} 3 =
n—n:(F 1)13 =5 o 2)(-2)

= 8

O -0 OO -5
bb" a 7Y S Y A
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1) KeagpaT cyMMEI IBYX BEIpa3KeHUH paBeH KBapaTy IIePBOTO BEIPayKeHUA TITI0C

VOBOCHHOE IIPOM3BeJcHHKE IIePBOr0 BRIPAEeHHMA Hd BTOPOE ITNHOC KBAlpaT BTOpPOIro

BbIpa*ReHHH.
(a+b)? = a?+2ab+b?
a) (x +2y)? = x> + 2-x2y + (2y)? = X* + 4XY + 4V*
0) (2k + 3n)? = (2k)? + 2.2k3n + (3n)? = 4k2 + 12kn + 9n?

2) KpanpaT pa3sHOCTH OBYX BEIDaJKEHUH paBeH KBafipaTy MePBOro BEIpayKeHHUI MHHYC
VIBOEHHOE IIPOU3BeIeHMe IEPBOro BEIPaKeHMS Ha BTOPOe IUTIC KBafgpaT BTOPOIo

BBEIPaSKEHHHA.
(a-b)? = a%-2ab+b?

a) (2a— c)?=(2a)?-22ac +c?=4a%— Lac +c?

6) (3a - 5b)*=(3a)*-23a5b + (5b)* = 9a® - 30ab + 25b*

3) PasHocThs KBA4paTOoB NBYX BBIQEIJKEHHfI PpdBHA [IPOM3BeJEeHHIO PA3HOCTH CAMMX

BEIPa’KeHHM Ha UX CYMMY.
a%-b? = (a—b)(a+b)
a) ox?—16y2=(3x)% - (4v)? = (3x — 4y)(3X + 4Y)

0) (6k — 5n)( 6k + 5n) = (6k)* — (5n)* = 36k* — 25n°

3aganus 1J19 CaMOCTOAITEIbHOM PadoThI
1. BsinmosnHuTe AEHCTBUA € APOOSIMU:

D132 442 2342 g1l
22" 33 775 2 725

1) .8 1418434 5 33.1% 35)
3 6)
9l2) Js. 43 T4200)75 4’5

2. BeimosnauTe JEUCTBUSA CO CTENEHIMU:

11



a) [_5 3 - (-4)°; B) [Iagjl + [13]-2 ] ((-3,4)° - (-1)72).

7))
34.9%
6 .
) (272’
YnpocTHTe BRIpaMKeHHe:
(a?)* - (a®)?, (8a)" (. a Y
-ﬂ:'l [ﬂ-jj—l :[ﬂ-!}:-]‘ E} k_ﬁbi ,-'| '[ 25-‘:!!‘] )

3. Ympoctute BbIpa)KeHHsI, UCIIONIB3YS (OPMYJIIbI COKPAIIEHHOTO YMHOKEHUS:
64a2-36
64a2+36—96 "'

(4a+2b)(4a—2b)
16a2+4b°>—16ab '

(2a+3c)(2a—3c)
402 —9¢2

MPAKTUYECKAS PABOTA Ne 2
Ha3Banue npakTuueckoii padborsl: Jlunetinvle, Keaopamuvle, OpOOHO-TUHELIHbIE YPAGHEHUS U
Hepagencmaa. Cnocobwvi pewieHus cucmem aunelnsvix ypasueruti. Cucmemsl TUHENHbIX HePABEHCMS.
eas padoThi:
1. 3akpenuThs HaBBIKHM PEIICHUS TMHEWHBIX, KBAIPATHBIX U APOOHO-PAMOHAIBHBIX YPaBHEHUH,
HEPaBEHCTB U CHCTEM.
Pesyabrarnl:
Dopmupyemoie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3 OcymecTBasTh cOOp AaHHBIX JUIsl aHANU3a HCIOJIb30BAHUA U (PYHKIIMOHUPOBAHUS
MIPOrPaMMHO-TEXHUYECKHUX CPE/ICTB KOMITbIOTEPHBIX CETEH.
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnsie’ 11P6 02, ITPG 06, [Py 05, I1Py 09.
3HAHMS:
— TnoHsTHE 00 ypaBHEHUH, 00JIACTU TOMYCTUMBIX 3HAYCHHH, PEIICHUN YPaBHEHUS;
— TIOHATHE O JIMHEWHBIX, KBAJIPaTHBIX, JAPOOHO-IMHEWHBIX YypaBHEHUSX U
HEPaBEHCTBAX, METO/IAaX UX PEIICHUS;
YMEHHsI: pElICHNUEe JIMHEWHBIX, KBAJAPATHBIX, KBAJAPATHBIX, TPOOHO-TMHEHHBIX ypaBHEHUH,
HEPaBEHCTB U CHCTEM.
Xox pa0doThI:
[epen BBIMIOTHEHUEM MTPAKTHYECKONW PaOOTHI OTBETHTE Ha CIIEAYIOIINE BOIIPOCHL:
1. JluneitHoe ypaBHEHUE U HEPABEHCTBO — 3TO ...
2. KBampaTHeIM ypaBHEHHEM M HEPABEHCTBOM Ha3bIBACTCH ...
3. Henonnsle kBaspaTHbIE ypaBHEHUS — 3TO ...
4. JIpoOHO-panMoHaIbHOE YPaBHEHUE H HEPABEHCTBO — ATO ...
3anumumTe aaropuTM PeLIeHUS:

12



1. JIuneiHOTO ypaBHEHUS U HEPABEHCTBA;
2. KsaapaTHOro ypaBHEHHS M HEPaBEHCTBA (B TOM YHCIIE HETIOIHBIX );
3. JlpoGHo-panroHaIbHOTO YpaBHEHUS! M HEPABESHCTBA.

3agaHus 1J19 CAaMOCTOSATEIbHOI padoThI:

Bapuant Nel Bapuant No2
Pemvite ypaBHeHus: Pemite ypaBHeHus:
x-1 2 1-2x
1. —+-=—-x-2 1. 5—- =4x—1
2 3 5
2. x*-7x+12=0; 2. x*-3x-10=0
3. 2x*-9x+10=0; 3. 5x*+14x-3=0;
4, 9x*+6x+1=0; 4, 2x*+3x+1=0;
5 3 .8
5. i+—=3; 5, —+-=2;
x-2 X x=5 X
Pemure HepaBeHcTBA: Pemnre HepaBeHcTBa:
1. x*-22x-23<0; 1. x*-8x+15<0;
2. x*-3x-10>0; 2. 3x*-8x+5>0;
3. x+6>0. 3_ 2—-x >0
1-3x 2x+3
4. 2x—x2<0 4. x2—5x>0
x+3 4-x
Pewnre cucremsr: Pewnre cucremsr:
| 2x+3y=7, [4x-7y=1,
|';,-'K_3}=11 1. |_2.\'+?_}-‘=ll.
Sy i6<y {17.«:—2:;12«:—1
3-9x <1-:
{3x+12£x+1? 2 el

MPAKTHYECKAS PABOTA Ne 3
Ha3Banue mpaktuyeckoii padorbl: Haxoowoenue obnacmu onpedeienus u oonacmu 3HA4eHUll
@yHKyuu, uccredosanue GYHKYUU Ha MOHOMOHHOCMb, YEMHOCMb U OZPAHUYEHHOCTb.

Leas padoThi:

1. 3akpenuTh HaBBIKHM OMPEEICHUS 00IACTH OMpeIeeHHs U 00IacTh 3HaUeHU N (PYHKIIHH.

2. Hayuutbcs uccienoBarh (pyHKIHIO Ha YETHOCTb U MEPUOIUYHOCTbD.

Pe3yabTarsi:

Dopmupyemvie 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooeprcanue):

— TIK 2.3 OcymecTBasTh cOOp AaHHBIX JUIsl aHAlU3a MCIOJIb30BAHUA U (PYHKIIMOHUPOBAHUS

MIPOTPAMMHO-TEXHUUECKUX CPEJCTB KOMITBIOTEPHBIX CETEH.

memanpeomemnwie: MPII 01, MPIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

MPP 02.

npeomemnosie: 11P6 02, ITPG 06, ITPy 05, TPy 09.
3HAHUS: TIOHATHE O PYHKIMU, 0OJIACTH OIpeneTeHus U 00JacTh 3Ha4eHUH, MOHOTOHHOCTH,
YETHOCTU U OTPAHUYEHHOCTH;
YMEHHsI: BBIYUCIICHUE O0OJacTH ONpENeICHUs W 3HAUeHUs, MCCIeA0BaHWE HA YETHOCTh H
OTPaHUYEHHOCTh, YTeHHE Tpadrka QyHKIHIH.

13



Xox padoThI:

CaoiicTBa (yHKIMH pa3depeM Ha puMepe o rpaduka npou3BoiIbHON GyHKIMH Y = f(X):

+
|
|
-
|
!

1. Obnacmv onpedenenus @yHkyuu — 3TO MHOXKECTBO BCEX 3HAYCHHUH NEpPEeMEHHOHN X,
KOTOpbIE HMEIOT COOTBETCTBYIOIIME MM 3HadeHus ¢yHnkuuud. O6osnagaror: D(f). Ha
rpaduke 00JIaCTh ONMPEICICHUsT — 3TO MPOMEXKYTKH Ha ocu OX, HaJ KOTOPbIMH (WU TTOA
KOTOPBIMH) UMEIOTCS 4acTH rpaduka.

Jis mamero npumepa D(f) = [-8; 9,4].

2. Obnacmo 3naueHuil yHKyuu — 3TO0 MHOXKECTBO BceX ee 3HaueHuit y. O6o3naqaror: E(f). Ha
rpaduke 001acTb 3HaYeHUH QYHKIIMU — 3TO MPpOMeXyTKH Ha ocu OY,, ciieBa MM cIipaBa OT
KOTOpPBIX (B TOPU30HTAIBHOM I0JI0CE) HAXOAATCA YacTu rpaduka.

Jlst Hatero npumepa E(f) = [-4; 4,2].

3. @yukuus y=f(X) HaszpiBaeTCs 603pacmarowyeti, eciu asst TF000H mapsl 3HAUYCHUN apryMEHTOB
X1, X2 U3 HEpaBEHCTBA X1 <Xy cieayeT HepaBeHCTBO f(X1) <f(Xz). DyHKIMIO MOXHO Ha3BaTh
BO3pACTaloIIell Ha TMPOMEKYTKE, €CITH OOJbIIIEMY M3 JIIOOBIX IBYX B3ATHIX M3 HErO YHCEI
BCET/1a COOTBETCTBYET 0OJIbIlice 3HAUCHHE (DYHKITHH.

Jlnst Hamero npuMepa QyHKIHS BO3pacTaeT MpH xE [_8’_ ?] U[_4’ %= 1] U[B; ?]
Oyukius y=f(X) Ha3bIBaeTCs yowI6QIOW L, €CITH TS TIOOO0W Taphbl 3HAYCHUN apTyMEHTOB X1,
X2 W3 HepaBeHCTBa X1<Xp cieayerT HepaBeHCTBO f(X1)>f(X;).DyHKIMIO MOXXHO Ha3BaTh
yOBIBArOIEH Ha MPOMEXKYTKE, €CIU M3 JIFOOBIX ABYX B3ATBIX M3 HETO YMCENl OOJBIIEMY U3
HUX BCET/J]a COOTBETCTBYET MEHbIIICE 3HAUCHHE (DYHKITHH.

Jlig Hamiero npumepa GyHKUUS yObIBaeT Mpu 5E [_?;‘ 4 5] U[_l; 3] U [?;‘ 9’4] .

4. [Ilpomedicymku 3HAKONOCMOSHCMEA — TIPOMEKYTKH, Ha KOTOPBIX 3HAYeHHs (YHKIHH
MMEIOT TIOCTOSIHHBIM 3HAaK (MOJOXKUTEIBHBIM WM OTpUIATENbHBIN). [IpoMexyTok
MTOJIOKUTEIBHOTO 3HAaKa— 3TO MHOXECTBO 3HAYEHUH TMEPEMEHHOM X, Yy KOTOPBIX
COOTBETCTBYIOIIHE 3HAUeHUs pyHKIMKM Oonbmie Hys (Y>0). Ha rpaduke — 310 "acTu ocu
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5.

7.

abcIMce, y KOTOPBIX COOTBETCTBYIOIMME Kycouku Trpaduka Beime ocu OX. bes rpaduka mx
TOKE€ MOKHO HalTH, COCTaBUB M pemuB HepaBeHCTBO f(X)> 0.

Jliig Haniero npumepa GyHKIUS TOJIOKUTENbHA TPU 5E [_3; 2) U (5; 2 4} .

[TpoMeXyTOK OTPHIIATEILHOTO 3HAKa— 3TO MHOXECTBO TEX 3HAUCHHH MEPEeMEHHOH X, y
KOTOPBIX COOTBETCTBYIOIIME 3HaYeHUs QyHKIMU MeHblne Hyns (Y <0). Ha rpadpuke— 3rto
MIPOMEXYTKH OCH a0CIIHCC, Y KOTOPBIX COOTBETCTBYIONINE KycOuKH rpaduka Huxe ocu OX.
be3 rpaduka ux ToxKe MOKHO HAlTH, COCTaBHUB U pemuB HepaBeHCTBO f(X) <0.

xe(-8-31U(2 5)

Jnst Hamero nmpuMepa (GYHKIHS OTpUIIaTeIbHA TPU .

Hynu ¢pynkyuu— 310 3HaUEHUS EpeMEHHOM X, MpHu KoTophix y(X) = 0. be3 rpaduka nynu
GYHKIIMH TOXE MOYKHO HalTH, coctaBuB U permB ypaBHenue f(X) = 0. ITo rpaduxy Hymu
OTIPEIENIAIOT KaK a0CIMCCHI TOUEK mepecedeHus rpaduka ¢ ocsio OX.

Jnia Hamero npumepa Hylu QyHKIIUU — 3TO TOYKH X1 = -3, Xp =2, X3 = 5.

Yemnocmv u Hewemuocmsv ¢pynuxyuu. OYHKIUS Ha3bIBACTCS YETHOM, ecliu ee rpadux
cuMMeTprueH oTHocuTenbHO ocu OV u amst mob6oro x € D(f) Bepro: -x € D(f) u f(-x) = f(x).
T.e. ¢pyHKuMs Ha3bIBACTCS YETHOH, €CIM JIOOBIM JIBYM INPOTHUBOIIOJIOKHBIM 3HAYCHUSIM
apryMeHTa, u3 OO0JIaCTH OIpE/EICHHUs, COOTBETCTBYIOT paBHbIC 3HaueHus ¢yHkuuu. Ha
rpaduke yeTHas QyHKIMs umeet ocb cummerpun OY.

DyHKIMsS Ha3bIBACTCS HEYETHOH, eciu ee o0JiacTh  ONpEIeNCHUS CHMMETPHYHA
OTHOCHTENbHO Hys U i moboro x € D(f) Bepuo: -x € D(f) u f(-x) = -f(x). T.e. pynxums
Ha3bIBACTCS HEUCTHOM, €CM JIOOBIM JBYM TNPOTHUBOIOJIOXKHBIM 3HAYCHHSIM apryMeHTa
COOTBETCTBYIOT MPOTHBOMOJIOKHbBIE 3HaYeHus (QyHKiuu. Ha rpaduke HedeTHass (HyHKIHS
CHMMETPHYHA OTHOCHTEIBHO Havyaaa KoopaAuHat. [Ipon3BeeH e WK YaCTHOE JIBYX YETHBIX
byakuuit — ecth GyHKIMA dYeTHas. [IpowW3BefeHHE WM YAaCTHOE JBYX HEUYETHBIX
¢GyHKIMI— ecTh QyHKIMS 4yeTHas. [IpomsBeneHue uiam yacTHOe IBYX (YHKIMM, OJlHA U3
KOTOPBIX YeTHasI, & JIPyrasi HedeTHas— eCTh (DYHKIIUS HEeUeTHAsL.

OyHKIMS HAIIero MpUMepa— HU YeTHas, HU HEYeTHas, Takas (YHKIUS Ha3bIBaeTCs
¢byHKuMe# ob1ero Bua.

Ilepuoouunocmo ¢ynxkyuu. @ynxuus y = f(X) Ha3pIBaeTCsS nepuoauyeckoil ¢ nepuogom T>
0, eciu st mro60ro x € D(F) Bepuo: (x— T) € D(f), (x + T) € D(f) u fix— T)= f{x + T)=AX).

CDYHKI_II/ISI Hamero nmpumMepa HE ABJIACTCA HepHo,Z[H‘-ICCKOfI.
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3amaHus 1J151 CAMOCTOSITE/IbHOM padoThI:
3aganne 1. Omnummmre cBoiicTBa (pyHKIMH, TrpaduK KOTOpPOH H300pakéH Ha pucyHke (IO
QITOPUTMY IPUBEAEHHOTO BBILIE TPUMEPA):

Bapuant Nel Bapuant No2

2 . ~. 2 —~
___.r'__ i —i_.-"--.- ﬂ---"-. -"f _
=T E =6 :"I -2 o\ 3 Ji8 | |x

II| - -3 e

3ananue 2. Haiinure oOnacte onpeaencHus: GyHKIIMIMA:

Bapuant Nel Bapuant No2
2x + 3 5x -7
YT T ax Y= ox—2
y =4/5x2 =20 y =416 — x?
3ananue 3. Haitnure oOnacts 3HaYeHUN (yHKITHIA:
Bapuant Nel BapuanT Ne2
Y=1q -I—1 x? YIS
y=2+ Vx+2

y=vx—1+3

MPAKTUYECKAS PABOTA Ne 4
HasBanue npakTuueckoii padorsl: [locmpoenue epaghuxos nunelHou, K8AOpamuyHou, OpooHO-
PAYUOHANLHOU DYHKYULL.
Iesab padoThl: 3aKpenuTh HABBIKM BBHIUMCIEHUS TOCTPOEHUs IpadMKOB JIMHEHHOHN, KBapaTHUHON
U IpOOHO-pAIMOHAIBHON (DYHKIIHH.
Pe3yabTarsl:
Dopmupyemute 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymectBisaTe cOOp DaHHBIX JUIsl aHAIW3a UCIHOJIb30BaHUS M (PYHKIIMOHUPOBAHUS
MIPOTPAaMMHO-TEXHUYECKHUX CPEJICTB KOMITBIOTEPHBIX CETEH.

memanpeomemnsie:. MPII 01, MPIIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnosie: 11P6 02, ITP6 06, TPy 05, TPy 09.

3HAHMA: OHATHE O rpaduke QyHKINH;

YMEHHS: IOCTpoeHue rpapuka GyHKIUH.
Xox pa0doThI:

N 1
IIpumep 1. [Toctpouts u npountatsh rpaduk TMHEHHON QYHKIUH Y = S 2.

Pemenue.
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YroObl mOCTpOUTH TIpaduK JUHEHHOM (PYHKLIMHU, HAM HYXKHbl KOOPIMHATBl JBYX TOYEK,
NpUHAIIEKAIMX TpaduKy GyHKIUU. YTOOB UX HAMTH, HYKHO B3STh JABAa 3HAUYEHUS X, MOACTABUThH
UX B ypaBHEHUE (PYHKINHU, U IO HUM BBIYMCIUTH COOTBETCTBYIOLINE 3HAYCHHUS Y.

1
Hanpuwmep, uro0Osl moctpouts rpaduk GyHKIUU Y = Xt 2, ynobHo B3saTh X = 0 m X = 3, TOrNa

Op/AMHATHI 3TU TOYEK OYIYyT paBHBly =2 ny = 3.

[Monyuaum touku A(0;2) m B(3;3). CoenumHumM ux u iy

noy4yuM rpadux GyHKIUH Y = gx +2: o

Puc. 1 B3:3)
[IpounTtaem rpaduk, MOCTPOCHHON (HYHKIIUH:
1) D(y) = R; N
2) E(y) =R; T

3) OyHkuus 001IeTo BUIA;
4) Henepuoauueckas;
5) Touku nepeceyeHust ¢ OCIMHU KOOPIUHAT:

1
Ox: EX +2=0, X =- 6, cnegoBarenbHO (- 6; 0) — Touka epeceueHust ¢ 0OChIO0 aOCIUCC.
Oy: mpu x =0 y = 2, cnegoparenbHo (0; 2) — TOUKa epecedeHusi ¢ OCbI0 OPAMHAT;

1
6)y= X+ 2 MOJIOKHUTEIbHA IIPH X € ( - 6; +00) U oTpUIaTeabHA IIPH X € ( - 00; - 6)

nNy= §X + 2 BO3pacrtaer Ha BCEH 00JIACTH OPEICIICHHMSL.

Mpumep 2. [TocTpouTh U MPOYUTATH TPAPUK KBAAPATUYHON PYHKIUH Y = 2x% +3x — 5.

Pemenue. 1. Tak kak a =2 > 0,BeTBU napaboIIbl HAIIPABIIEHBI BBEPX.

2. HaifijieM TMCKPHMHUHAHT KBaJpaTHOroO TpexdieHa 2x° + 3x — 5
D=b*—4ac=9-4-2-(-5)=49; VD=7

JIICKpUMHUHAHT KBaJpaTHOTO TpexXwieHa OOJbIe HYJs, MOITOMY IMapaboyia WMEEeT JIBe TOYKH

nepeceveHus ¢ ocbro OX.

JUst TOro, YTOOBI HAMTH MX KOOPAMHATHI, PEIIHM ypaBHeHHe 2X° + 3x —5 =0

BT 37
0 =—p—=lux,——=-2,
3. KoopauHaTsl BEpUIMHBI TApaboJIbI:
__ b _ 3 455
Xo=75, 77T Y
__ D _ B i
Yo = 4a 8

4. Touka mepecedyeHus: mapabonsl ¢ oceto OY: (0;-5),u el cuMMeTpuyHass OTHOCHTEIBHO OCH
: CUMMETPUHU NapaboJIbI.

Hanecem »>Tm TOUkKM Ha KOOPJIWHATHYIO TUIOCKOCTH, U
COEMHUM HUX IUIABHOM KPUBOM:

Puc. 2

[Tpountaem rpaduk moCTpoeHHON QYHKIINU:

+ 1. D(y)=R

2. E(y)=[-6,125; + )

3. Hymu ¢pysaxmmm: - 2,5 u 1.

4. y<Onpux € (-2,5 1),y >0npux € (-0; - 2,5) U
(1;+0).
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5. dynkus Bo3pacraeT Ha [ -6,125; + 00) u yObiBaeT Ha ( - ; - 6,125].

6. I'papux cummeTprdeH OTHOCUTENBHO MpsMoii X = - 0,75.

7. Ymin = - 6,125 pu x = - 0,75.

IIpumep 3. [Iloctpouth W mOpouyuTaTh TrpaduKk KYCOYHO — JIMHEHHOW  (QyHKIIUH

2—xnpux <1

Y= { xupux =1

Pemenue. *

2—xnpux <1
xnpux =1

pUCYHKE TMOoKa3aH rpaduk 3Toi GyHkmuu. YToObI ero

MOJTYYUTh, OCTPOUM rpaduk QyHKIUU Y = 2 — X TIpH

X<lumy=Xxnpux=>1.

Paccmotpum  dyHkuio y ={ Ha 8

Puc. 3

[IpounTaem rpaduk nocTpoeHHOU PyHKIUU:
1. D(y)=R 1
2. E(y)=[ 1; + ) T & 5 & e 1 2 & 4 8
3. ®yHk1Ms 001Iero BUA; &
4. Henepuoauueckas;

5. Touku nepeceueHus ¢ OCIMU KOOPIUHAT:

Ox: HeT ToueK nepeceyeHust

Oy: (0; 2) — Touka repeceveHus C OCbI0 OpIUHAT;

6. OyHKIMS MOJIIOKUTENIbHA Ha BCei 001aCTH ONpe/IeNICH S,
7. @yHKIMs Bo3pacTaeT Ha [ 1; + o) u yobiBaeT Ha ( - ©; 1]/

IIpumep 4. [Toctpouts rpaduk IpoOHO-THHEHHON PYHKIINH Y = i—ti.

Pemenue.
k
[IpenacraBum npo6k B BUjIE N + P st aToro X + 8 3anuiiem B crneayromiem Buae: X — 2 + 10 (T.e.
x+8 x—2+10 (x=2)+10 10
)+ f— = = = —_
8 npeacrasuiu B Buze —2 + 10). [Tonyuum: o — — 1+ p—
Wrak, Mpl mosty4riin Bce HeoOXomuMmble 3HaueHus: k =10, m =2, n=1.

Taxum 00pa3om, Mbl HalIUTM ACUMIOTOTHI HalIei runepOoibl (MCXOAS U3 TOTO, YTO X =M, Y =N): X =
2,y=1.

To ectp onHa acuMmnToTa rUNEepOOJIBI MPOXOJUT MAapaIEIbHO OCH Y Ha PAcCTOSHUU 2 €IWHUIL
CIpaBa OT HEe, a BTOpas aCUMNTOTa MPOXOAWUT NApajuIeJIbHO OCH X HAa PacCTOSHUM | equHUIIbI
BBIILIE €€.

IToctpoum rpacduk nqanHoi GyHkmu. J{is aTOoro cuenaeM cieayronee:

1) npoBenieM B KOOPAMHATHON TIOCKOCTH IMTyHKTHPOM aCUMITOTHI — MPSIMYIO X = 2 U IIpsiMyto y =1.
2) Tak Kak rumnepOoJyia COCTOUT M3 JIBYX BETBEH, TO AJIs MOCTPOEHUS STHUX BETBEH COCTABHM JBE
TaOIUIBL: OJHY JUIS X < 2, APYTYIO IS X > 2.

Cuauana non0Gepem 3HaYeHUs X JIUIs IEPBOTO BapuaHTa (X <2 ).

Pe3ynbTaThl BCcexX MOMy4eHHBIX BHIUMCICHUN BIIMCHIBAEM B TaOJIUILY:

X -3 -2 -1 0 1

y -1 -1,5 -2,3 -4 -9
Teneps coctaBuM TaOIUITY /7151 BapuaHTa X > 2:

X 3 4 5 6 7
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y 11 6 43 35 3

3 Janee mpocTo coctapisieTe rpaduk GYHKIIUHU C MIOTYIYCHHBIMU KOOPAHMHATAMHU.

A

Y
x+8
y:
-2 x=2
1
0 2 %
Xx<2
Puc. 4
3agaHus 1J151 CAMOCTOAITEILHOM padoThI:
[TocTpouTh 1 pounTaTh TPAPUKU PYHKIIHI:
Bapuanm 1. Bapuanm 2. Bapuanm 3.
a)y =3x—2 a)y=2x+5 a)y=2x-—3
0)y =x2—7x+2 0)y=—x2+4x+6 6)y=—x%—6x+1
_(x+1mpux <1 _(x—5mpux =3 _(x—2nmpux=-1
B) f(x) _{3—xnp1/1x > 1 B) f(x) _{l—xnpnx <3 B) f(x) _{—x—4np1/1x < -1
) _4x-1 __ 2x+5 __ 3x+5
ry—x+3 r)y_x—z r)y_x—4

MNPAKTHYECKAS PABOTA Ne §

HasBanue HpaKTH‘[eCKOﬁ paﬁ()TbI: HpOCWlble npoyeHnmsol, pasnvle CNnocooObl UX BbIYUCICHUS.

Crooicrvle npoyeHmeol. HpOb;eHmbl 6 npogbeccuonaﬂbelx 3a0a4ax MexHoI02UYeCcKO20 npoqbuﬂﬂ.

Hean padoThI:

1. 3aKpCHI/ITB HAaBBIKW BBIYHUCIICHUA ITPOLUCHTOB U UX IPUMCHCHHUC JIA IIPUKJIAAHBIX 3a1a4.

Pesyabrarsl:

Dopmupyemoie 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):

— TIK 2.3. OcymectBisTh cOOp JaHHBIX U1 aHAIW3a HCIOJb30BaHUS U (PYHKIIMOHUPOBAHUS
MIPOrPaMMHO-TEXHUYECKUX CPEICTB KOMITbIOTEPHBIX CETEH.

memanpeomemnsie:. MPII 01, MPII 04, MPII 07, MPII 08, MPII 16, MPII 18, MPII 19, MPII 21,

MPK 08, MPK 11, MPP 02, MPP 09.

npeomemnosie: 11P6 01, I1P6 06, TTP6 14, I1Py 16, [1Py 19.
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3HAHHUSA: MOHATHE O MPOIEHTAX, BUAbI OCHOBHBIX 3a7lau Ha MPOLEHTHI, (OpMysia CIOKHBIX
MPOLICHTOB;
YMEHHsI: HAXO0KJI€HUE MIPOLIEHTOB O YKCJIa, ONIPEIEICHUE YK CIIA 10 €r0 IPOLEHTaM.
Xon padoThl:
1.IIpoueHT — coTast 4acTh YMcIia.
2. Ytobsl HaiiTu p% OT BCero umcia, HaJo Bc€ yuciio yMHOKUTH Ha 0.01p.
3. YtoObI HaiiTH BCE YnCIo Mo ero p% MpoleHTaM, HaJlo U3BeCTHOE Yucio paznenutsb Ha 0.01p.
4. YtoObl HAMTU CKOJBKO MPOLIEHTOB OJHO YHUCJIO COCTaBISieT OT JAPYroro, Hajgo OJHO YHUCIO
pa3zenuTh Ha Apyroe u yMHOXUTh Ha 100%.
IIpumep 1.
CKOJIBKO TIPOILIGHTOB COJIU COJIEPKHUTCS B pacTBope, eciu B 200r. pactBopa coaepxkutcs 150r.
BOJBI?
Pewenne:
1) 200 — 150 = 50 (r.) — comu
2) 50-100
200
OrtBert: 25%

IIpumep 2.
Caexwue rpudsl cogepxanu o macce 90% Bogpl, a cyxue 12%. CKOJIBKO MOIydUTCS CyXUX TpHOOB

= 25% - comu

U3 22 KT CBEXKUX?
Pemenwne:1) 22:0,1=2,2 (xkr) - rpuboB 1O Macce B  CBEXHUX  Ipudax;
2) 2,2-+0,88 =22 (xr) - CyXUX rpuboB, MOJTy4aeMBbIX u3 CBEXKUX.
OtBet: 2,5 kr.

®opmy.ia NPOCTHIX MPOIEHTOB
O6031aunM 4epe3 A° cymMMy nepBoHAuaIbHOTO BKIala. baHKk 00sA3yeTcs BBHILIAYMBATH BKIATUUKY
B KOHIIE KaX10T0 p% (To/10Basi IPOLIEHTHAs CTaBKa) OT IepBoHadanbHoii cymmbl A°. Tlo ucreuenuu

. p .
OJIHOTO TO/la BEJMYMHA BKJIaja cTaHeT pasHoii A = A° (1 + E) py6neil. Ecnu mo mpormiecTBuu
Ka)KJI0T0 TO/1a BKJIAJAUUK CHUMAET CO CYETa HAuYMCICHHBIE MPOLIEHTHI, TO YEPEe3 N JIET Ha BKJIAJE MO

(dopmyte pocroro mpoueHra oyxet: A" = A° (1 + %)

IIpumep 3.

baHk BhINIaunBaeT BKJIATUMKaM Kaxablil roa 8% oT BHecEHHOUW cymMmbl. KimeHT crienan Bkiaj B
pazmepe 200000 p. Kakast cymma Oynet Ha ero cuére uepes 5 sner, 10 met?

Pemenue:

Ucnons3yst popmymy: A" = A° (1 + %)

AS

5.8
200000 (1 + ) = 280000
( +100) ()

o 10-8
A0 = 200000 (1 + W) = 360000 (p)

Ortset: 280000 p., 360000 p.

dopmyJia CJI0KHBIX POLEHTOB
Eciu o603Haunts uepes A° cymmy mepsoHauansHOro BKmaga, A" - cymma, KoTopas OyneT Ha
BKJIaJIE K KOHIy N-rO TOAa, TO IPU HAYUCICHUH p% TONOBBIX, HE CHUMAs CO CUéTa CyMMY
HAYKMCIEHHBIX MPOIIEHTOB, MOXHO IMOJIb30BaThCs (DOPMYIIOH CIIOKHBIX MTPOLIEHTOB!
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n
A" = A° (1 + i)
100

IMpumep 4.

bank npemaraer Bknan «cryneHueckuit». [lo atomy Bkilagy cymma, umeromasica Ha 1 stHBaps,
€XKETroHO YBEIMYMBACTCA HAa OJHO U TO K€ YUCIO MpoleHToB. Bxnaguuk Bioxun 1 suaps 1000
pyOieil ¥ B TedeHHe 2 JIeT HE MPOM3BOAMI CO CBOMM BKJIAJOM HUKaKHUX ornepaunuil. B pesynbrare
BIIO)KEHHAsT UM CcymMma yBenuumwiack 10 1210 pyOneit. Ha CKOIbKO TPOIECHTOB €XKETOIHO
YBEJIMYUBAETCS] CYyMMa JICHET, [10JIOKEHHAsI Ha ATOT BKJIaa?

Pewrenue:

[Iycte Ha a% exerogHo YBEJIMYUBAETCS CyMMa JICHET, MOJOKEHHAsI Ha «CTYIEHUYECKUI» BKJIa.
Tak kak Opu10 TONIOkEeHO 1000 pybiseid, a K KOHILy BTOporo rojaa noxydwiock 1210 py6nen, To
A® =1000,4% = 1210,n = 2.

Pemmum YpaBHCHHC:
2

a
1210 = 1000 (Hﬁ) —>a=10

Otser: 10%.

IIpodeccuonaIbHO-OpMEHTHPOBAHHBIE 32/IaHUS VI CAMOCTOSITeJIbHON PadoThI

1. Ileny ToBapa MOBBIIIATIM: NMEPBBIA pa3 Ha p%, 3aTeM HOBYIO LieHY NoBbicHiIN Ha 2p%. Ilocie
3TOro 1LeHy ToBapa cHM3WIM Ha 15%. B wurore okoHuarenbHas II€Ha OKa3ajach BbIIIE
nepBoHavasibHOM Ha 12.2%. Ha ckobKo MpomeHToB ObLIa MOBBIIICHA [IEHA TOBAapa B TIEPBEIi pa3?
2. Tlpum kakoli mporeHTHOU cTaBKke Bkiaa Ha cymmy S00p. Bo3pactér 3a 6 mecsitieB 1o 650 p.

3. Kakum nomkeH ObITh HaYaIbHBIN BKIJIAJ, YTOOBI IpH CTaBKe 4% B MeCSIl OH yBEIHUYHUJIICS 32 8
MmecsieB 10 33000p.

4. PaccuuraiiTe, 4TO BRITOJIHEE I BKIaauuKka: moixyduts 20 000 pyOreit ceroaHs wiu moiydyuTh
35 000 pyGuneit uepe3 3 rona, eciu NpoleHTHas cTaBka paBHa 17%.

5. Kakoit nomxkHa ObITE CTaBKa ccyHOrO mporeHTa, utoosl 10000 pybaeit Hapactunuck 1o 30000
pyoOuteit, 3a cpok Bkiana S jger?

6. K 120 r pactBopa, comepxarmiero 80% comu, modasmm 480 T pacTBopa, comepxkariero 20 %
TOM k€ conu. CKOJIBKO MPOLEHTOB COJIU COJIEP>KUTCS B OJyYUBLIEMCS pacTBope?

7. W3 cocyna, noBepxy HamoidHEeHHOTO 94% -M pacTBOPOM KHUCJIOTHI, OTIWIH 1,5 J1 )KHAKOCTH H
nomunu 1,5 1 70% -ro pactBopa 3101 ke kucnotsl. [locne aToro B cocyne nonyuuiics 86% pactBop
KHUCIO0THI. CKOJIBKO J1 pacTBOpa BMEIAET cocya?

INPAKTHYECKAS PABOTA Ne 6
Ha3Banue mnpaxkTuuyeckoii padoTrbl: Buoer niockux @ueyp u ux niowaows. Ilpakmuxo-
OpUEHMUPOBAHHbLE 3A0a4U 8 KYypCe 2eOMempuu Ha NA0CKOCU.
eab padoThI:
1. 3akpenuTh HaBBIKM MOCTPOEHUS INIOCKUX (PUTYP U BBIYUCIICHUS UX IJIOIAICH.
2. HayunThcsi TpUMEHSTh HABBIKM BBIUMCIICHHUS TUIOIMAACH IUIOCKUX QUTYp TPH pEIICHUH
MPaKTUYECKHX 3aj1au.
Pe3yabTarsl:
— TIK 2.3. OcymecTBasaTh cOOp JaHHBIX JJIS aHaJIM3a WCIOJIB30BaHUSA M (DYHKIIMOHHUPOBAHUS
MMpOrpaMMHO-TEXHUYCCKUX CPCACTB KOMIIBIOTECPHBIX ceTeil.
memanpeomemnsnie: MPII1 01, MPII 04, MPII 07, MPII 08, MPII 16, MPII 18, MPII 19, MPII 21,
MPK 08, MPK 11, MPP 02, MPP 09.
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npeomemnoste. 11P6 01, I[TP6 06, ITP6 14, TTPy 16, ITPy 19.
3HAHUSA: TIOHITHE O IUIOCKUX (PUTYpax, UX BUJIAX;

YMeHHs: TMPUMEHEHHE OCHOBHBIX (OPMYN JJsl BBIYUCICHHS IUIOMIAJACH W DIIEMEHTOB

TUTOCKHUX (UTYP.

Xox padorsi:

[lepen BbIMOIHEHHEM MTPAKTUUYECKON pabOTHI AaiiTe ONpeaeNeHus CIEAYIOMUM IUIOCKUM (hurypam:
[Tapannenorpamm;
Tpaneuus;
[IpsiMOyTONBHUK;

PomMO;

KBanpar;

Kpyr;

TpeyrospHUK;

[llecTnyroapHUK.

Z[J'ISI KaH(HOﬁ M3 BbIIIC IMCPCUUCIICHHBIX (1)I/Il“yp 3aIIUIIHUTC (1)OpMyJ'IBI JJId BBIYMCICHUSA HX
nnomaz[eﬁ, a TaKiKEC (bOpMy'J'IBI JJIA BBIYUCICHUA UX OCHOBHBIX 3JICMCHTOB.

IIpogeccuonanbHO-OpHMEeHTHPOBAHHDbIE 3aJaHUsI 1JISl CAMOCTOSITEIbHOI PadoThI

3ananue 1. Ha nnane yka3zaHo, 4TO MpsIMOYTOJIbHAsi KOMHAaTa UMEET IUIOIIa/lb
16,3 xB. M. TouHbIe H3MEpEHUS MMOKA3AJIH, YTO IIIMPUHA KOMHATHI paBHA 3,2 M,
a mHa — S5 M. Ha CKOJIBKO KBaJpaTHBIX METPOB ILIOIIAJb KOMHATBI

OTIINYacTCA OT INIoIaau, YKaSaHHOﬁ Ha I1ane?

3amanue 2. Jlaunbelif ydacTok umeeT (opMy MpsIMOYrOJIbHHMKA, CTOPOHBI
koroporo pasHbl 40 M 1 50 M. Jlom, pacronOKEHHBIH Ha y4acTKe, MMECT Ha |40 su[ |
wiane ¢popMy KBajpara co ctopoHoi 9 M. Haiiaure momans octabueiics yactu
Y4aCTKa, HE 3aHATON JOMOM.

| aaaaas |
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3ananue 3. B mapke miaHupyercs Ha Kpyrjol kiaymoOe (BuA
KIyMOBl TIOKa3aH Ha pPHCYHKE) BBICATUTh HPHUCH W  JIHIIUH.
Bonbiias u manas OKpy’>kKHOCTb MUMEIOT OOIIUI LEHTp, a BCE YacTH
KJIyMObl BHE MaJloro Kpyra paBHbl Mexay coOoi. JlnameTpsl
Kpyros 4M u 12m.

Onpenenure oOImIyl0 IUIOMAAb, HAa KOTOPOM MOXKET OBITh
BBIC2)KCHBI HPHCHI.

CKOJbKO UpPHUCOB OyIeT BBICAKEHO HAa TakoW KiymOe, €cliM Ha KaXIbl KBaJpaTHBIM MeTp

BBICAKHBAIOT 1O 25 UPUCOB?

3aganue 4. [{ns BcTpeuu ¢ py3bsSIMHU Mbl PEIIMIIM 3aKa3aTh Nuuy. ['pynma npysei coctouT u3 6
yen. Ha caiite mumepun J{oZlo ecth cnemyromas nHGopMaIus o pa3mepe MUIl (CM. PUCYHOK):
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PASMEPBI MAALLLL

BONbBLUAS CPEOHARA CTAHIOAPTHASR

LANANETP MIVLLLLA HA 10 KYCROB JUrAME TP OWALULA MeA B KYCROB JPRAMETP TWALLLLA HA 6 KVCKOB
as cm A-5 NENOBEK 30 CMm 34 wEnoaIxa 25 Cm -2 MENOBEXA

Onpenenure, Kakue MUIILBI BBHITOJAHEE 3aKa3aTh g 6 YEIOBEK, YTOOBI y KaXIblil TOCTh CMOT
2
ChECTh HE MEHEE 2 KYCKOB B COBOKYITHOCTH npuMepHo 170 cm™?

IHNPAKTUYECKAS PABOTA Ne 7
Ha3panue npakTu4yeckoii padorbl: Buiuucienue u cpasHenue KOpHeli.
Hean padotbl: HayunThcs HAXOAUTh 3HAYEHHE KOPHEH.
PesyabTarsl:
Dopmupyemvie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymectBnsaTe cOOp MaHHBIX IS aHANW3a WCIOJB30BaHUS M (YHKIIMOHUPOBAHHUS
IIPOrpPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnusie. MPIT 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemnsie: 11P6 02, [1Py 06.
3HAHMSA:
— IlonsATHE KOpHSA N-0M CTENEHMN.
— OcHoBHbIE CBOWCTBA KOPHSI N-O CTENEHHU.
YMeHHus: BblunclIeHHe U CpaBHEHUE KOpHEH N-0M CTENEHH, YNPOLICHUE MPPALMOHAIBHBIX
BBIPAKECHUI
Xoa pa6oThl:
KopHu HaTypaibHO#M CTeNneH: U3 YMcJia, UX CBOICTBA
Kopens N — crenenn: 3/a, N - mokasarens KOpHs, a — IOJKOPEHHOE BHIPAKEHHE
Eciu N — HeveTHoe YHCJ10, TO BHIPAKEHHE \/a HMeeT CMBICT MPH JII06HIX a
Ecii N — 4eTHOE YMCII0, TO BEIPAKEHHE \/a MMEeT CMBICH TIpH a = 0
Ya=0»b
neNa=0
Kopenb HeueTHOIi cTelenn U3 0TPUIATEILHOr0 Yncia: V—a = —Va

ApudmMeTnyecKnii KOpeHb: } =b=>0

OcHosnvle ceoiicmea KopHei
1.IIpaBriio n3BIEUEHNS KOPHS U3 POU3BEACHUS:
n n
Vab = Ya- Vb
2.IIpaBuiio u3BnIeUeHUs! KOPHS U3 ApoOu:

fa Va

b %/p

3.IIpaBuiio U3BIIEUEHUS KOPHS U3 KOPHS:

Vvazﬂmkk>aazm

4.ITpaBuUJIO BHIHECEHUS MHOXKHUTENS U3-T10]1 3HAKa KOPHS:
23
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n n
Vba™ = aVvb (a=>0,b = 0)
5.BHeceHne MHOXKUTENS 110J] 3HaK KOPHSL:
V3b?,ecniub =0
bV3 = { ‘ ,
—V3bZ% eciub <0
6.Iloka3zarens KOpHS U MIOKa3aTelb IOJAKOPEHHOIO BBIPAKEHHSI MOKHO YMHOXHUTh HAa OJIHO U TOXKE
YUCIIO.
nk
Va="Va* (k> 0)
7.1IpaBWiIO BO3BEICHMS KOPHS B CTCIICHb.
n k
vak=(Ya) (@a=0,ecmk<0,t0a+0)
CpaBHeHue KopHeii. /I cpaBHeHHS KOpHEH pa3iMyHON CTENEHH HEO0OXOAUMO BOCIIOJIb30BAThCS
CBOMCTBOM 6 1 IPUBECTU KOPHU K OJJHOMY I1OKA3aTEJIIO.

MMpumep 1.

Borunciuts V125 - 64 - 27 = Y125 - V64 - Y27 = 5-4 -3 = 60.

IMpumep 2.

Brruuciuts 4\/57116 = i/% = j\/\/—?:z = % = 1,5.

Mpumep 3.

Boruncuts V24 - V9 = 24-9=38-3-9=38-27=38-127=2-3=6.
IMpumep 4.

Boruncnuts 396 : Y3 = Y96 : 3 = 332 = 5.

IIpumep S.

Borancmuts V=3 -9/ (-2)* =V-3-9-|-2| =3/-27-2=-3-2 = —6.
IIpumep 6.

Beruuciuts 1/5—\/2_6-i/5+\/2_=7\/(5—\/2_6)'(5+\/2_6)=752—\/2_62=7\/25—2 =

Vi=1.

IIpumep 7.

CpaBHHTH Uncha: V5 u V4.

Haiiném nanmmenbiee oOmiee kpatHoe umcen 4 u 3-3t0 12, Torma 5 = "5% = '{/125,V4 =

*Va* = '3/256, 1.x. '¥/125 < '3/256, 10 V5 < V4.

3aaHus 1J151 CaMOCTOATEIbHOM padoThI:
Bapmuanr 1

1. Cpasuure uncna: a)3/—5 u 3/-3;6) 1€/§ n ¥0,43

4
2. Beamcnmre: a) 6 +3/-125; 6) 9—-4/1296; B) /4 -%/8; 1) %

3. Boramcrmure: 4/0,16-0,81 —+/169 .

4. Beranciure: /160625 .
5. Ympocture: 23/250 —30%/2 +(3%/2)?.
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4/48 - \[196

6. Brluucinure: ———.
54/3

7. Beruuciure: E{/37 .5 '§/39 5
8. Bormcrnte: /(13— 2+/48)- (13+24/48) -3/148 23 .

Bapuanr 2

1. Cpasuute uncna: a) 0,4 u 15/% 0) ¥-5u -3

5
2. Beruucnure: a) 7 +3/—216 ; 6) 9—4%/2401 ; B) 4/3.4/27 " \/;2%8 |

1. Berucymre: 4/1,25-0,025 —+/361 .

2. Boruucnure: /48 -3/27 .
3. Vmpocrure: 34/80 —4/5 — (28\/5)2 .
/224 - /144

4. Bpryuciure: ————.
0,5-3/7

5. Beraucmnre: /3% - 7% -8/3-72.
MNPAKTUYECKAS PABOTA Ne 8

Ha3panue npaktu4eckoi padorsl: [Ipeobpazosanue svipasicenuii, co0epiHcaux paouxaubl.
Iean padothl: HayunThes ynpomars HppalioHaIbHbIE BRIPAKEHUSL.
Pe3yabTarsl:
Dopmupyemvie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymectBasTe cOOp JaHHBIX JUIsl aHAIW3a UCIHOJIb30BaHUS M (PYHKIIMOHUPOBAHUS

MIPOrpPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnste. MPIT 01, MPII 02, MPIT 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemnuie: 11P6 02, ITPy 06.

3HAHMSA:
— IlonsATHE KOpHSA N-0 CTENEHMN.
— OCHOBHBIE CBOMCTBA KOPHS N-O CTENEHHN.
YMeHHUsA: YTIPOIIEHNE UPPAMOHAIBHBIX BBIPAKECHUM.
Xox pa0doThI:
Kopenb N — crenenu: V/a, N - mokasaTeis KOpHs, a — HOJKOPEHHOE BHIPAKEHIE
Ecii N — HeueTHoe YMCII0, TO BRIPOKEHHE \/a HMEeT CMBICH HPH JTI00BIX a
Eciu N — 4eTHOE 4HCJI0, TO BRIPAKEHHE Va MMeeT CMBICT TipH a = 0
Na=b

neNa=0
Kopenb HeueTHOIi cTeleny U3 0TPUIATEILHOr0 Yncia: V—a = —Va

ApudmMeTnyecKnii KOpeHb: } =b=>0

OcHoBHbIE CBOIiCTBa KOPHeil
1.I1TpaBusi0 U3BICYEHUS KOPHS U3 NPOU3BEICHUS:

Vab = Ya- Vb
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2.I1IpaBuiio u3BICUCHUSI KOPHS U3 APOOH:

na_’{/a

b *i/p

3.IIpaBuiio u3BNEUYEHUS KOPHS U3 KOPHS:

"/W: "“a (k> 0,a > 0)
4.1IpaBuiio BEIHECEHUS MHOXKHUTENS U3-T10/] 3HAKA KOPHS:
Vba" = aVb (a = 0,b > 0)
5.BHeceHre MHOXKUTENA 1MO0JT 3HAK KOPHSI:
V3 b2 >
b\/—={ 3b%,eciub >0

)
—V3bZ% eciub <0
6.HOKa3aTeJII) KOpHﬂ U I10KA3aTCJIb HOIIKOpeHHOFO BI)Ipa)KeHI/Iﬂ MOXHO yMHO)KI/ITI) Ha OOHO U TOXKCE

(@=0,b>0,b+0)

YHCIIO.
Ya ="Vak (k> 0)
7 I1paBujIo BO3BEAEHUS KOPHS B CTCIIEHb.
7Va_ = (’{/E)k (a>0,ecnuk < 0,0 @ # 0)
Cnokenne H BbIYHTaHHE KOpHeiil. YTOObI MPOM3BECTH CII0KEHHME M BEIYMTAHHE KOPHEH, CHaYaia
KOpHHU IIPUBOIAT K HpOCTefIHIeMy BHUY, @ 3aTCM BBIIIOJIHAIOT MPHUBCACHUC HOI[O6HI)IX YJICHOB
IIpumep 1.
Yrpoctuts Beipaxenue: 5vV125 — V48 + 75 — 24/125 + 3v12 — /245 == 5v/25 -5 —
V16-3 +V25-3 —2V25-5+3vV4-3 —V49-5 == 25v5 — 4y/3 + 5v3 — 10V5 + 6V3 —
7V5 = 7V3 + 8V5

YMHOKeHue U JeJleHre KOPHei.
[IpousBeneHne KOpHEW C OJMHAKOBBIMHM IIOKA3aTEIsIMU PAaBHO KOPHIO TOW JK€ CTENEHU U3

o n —Hn
MMPOU3BCACHUS ITOAKOPCHHBIX BbIPAKCHUU \/; \/E =~ab
YacTHOE OT AcIeHUS KOpHeﬁ C OAVMHAKOBBIMU IIOKA3ATCIIIMHU PABHO KOPHIO TOHN K€ CTENEHU M3
YaCTHOTI'O OT ACJICHUA MMOAKOPCHHBIX BLIpa)KeHHfI.

"a la

b \b

Ecnu mokaszaTtenu KopHEH pas3nyHbl, TO CHayajga HYKHO IPUBECTU UX K OOIIEMYy IOKazareito, a

3aTeM MPOU3BECTU YMHOKEHHE U JICJICHUE.
Ecnu kopHu nMeroT KO3(p(GUUUEHTHl, TO UX MEPEMHOXKAIOT WU JAENSAT OTAENBbHO U Pe3yJabTaT
MUIIYT nepes 00IKM KOpHEM

Ipumep 2.

Haiitn 3HaueHHe BhIpaxkeHus: V24 -1/9 =3/24-9=3/8-3-9=38-27=2:-3=6

IIpumep 3.

. 4| 16 416 2
Haiitn 3HaueHMe BBIpaXEHUSA: |[—— = 3 =—=4
0,625 0625 05

IIpumep 4.
1

Haiitn 3HaueHue BLIpa)KeHI/IHZ%\/g' 3V32 = %\/4 +2:3V16-2 = S 2V2-3-442=12-2 =24
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IMpumep 5.

4[a3b* 4|cép® 4 |a3b*aSb* 4| aBbB a’b?
YHpoCTUTh BEIpaXKEHHUE: c2pe N @bt — | Ppcips — APl — s

Bo3Benenne kopHeii B creneHb. [Ipy Bo3BeaeHMM KOpHS B CTENEHb HY)KHO BO3BECTH B ITY
CTeNeHb MOJKOPEHHOE BBIPAXKEHUE, a MMOKa3aTelb CTENIEHU OCTaBUTh 0e3 u3meHeHus. Eciu kopeHb
uMeeT Kod(p(UIUEHT, TO €ro OTIAEIbHO BO3BOJAT B 3Ty CTENEHb W PE3YJIbTAaT BO3BEACHUS
3aMMChIBAIOT Kak K0 (PUIIMEHT Mpy caMOM KOpHE.

IIpumep 6:
3 5|30 6
5 — 5 — a a
YHPOCTHTH BBIpaKEHHE: (\/ al%p 15) =Vad3op=4 = [—=—=
b45 b°
HN36aBiieHne 0T MPPALMOHAJIBHOCTH B 3HAMeHaTe e Apodu. /[ 3TOro HyKHO 3HAMEHATeNb U
YUCJIUTENIb JPOOM YMHOXHUTh Ha TaKO€ BBIPAXXEHHUE, KOTOPOE B MPOU3ZBEJCHUU CO 3HAMEHATEJIeM

AAaCT pallMOHAJIBHOC BBIPAXKCHUC B 3HAMCHATCJIC.

IIpumep 7:
W36aBUThCS OT UPPAMOHATHLHOCTH B 3HAMEHATEIE

2 2-(Ve+v2)  2-(V6+v2) 2-(V6+v2) 2-(V6++v2) V6++2
o-v2 (V6-v2)-(V6+v2) &' -y  6-2 4 2

N3Bieyenne kopHsi W3 KOpHsA. [lpum m3BICYEHWM KOpPHS W3-TIOJ KOPHS IIOKa3aTeNnu KOpHEH
MEPEMHOXAIOT, a TOJKOPEHHOE BBIPAKEHUE OCTABISIIOT 0€3 W3MeHeHWs. Eciu KopeHp uMeeT
KOA(QPHUIHUEHT, TO 0OBIYHO 0 W3BIICUYEHUS U3 TAHHOTO KOPHS HOBOTO KOPHS BBOAAT KOA((UIIHEHT
I0J] 3HaK PaJMKajia JaHHOTO KOPHS.

IIpumep 8.

VIIpOCTUTH BBIPAKCHHUE: 3\/4x\/4x1°y18 = 3\/\/42x24x10y18 = /43x12y18 = \/4xy3 = 2xy°

CpaBHeHue kopHeii. [IJis cpaBHEHHs] KOPHEW pa3IMyHON CTETIEHHM HEOOXOJIMMO BOCIOJIb30BAThHCS
CBOMCTBOM 6 U NMPUBECTH KOPHU K OJJTHOMY MTOKA3aTENIO.

IIpumep 9.

CpaBHHTH UKcha: V5 u V4.

Haiiném nammensiniee oOiee kpatHoe uucen 4 u 3-3to 12, torma V5 ="*/53 = 125, V4 =

*Va* = 3/256, 1.x. ‘Y125 < '4/256, 10 V5 < V4.

3agaHusA 1J151 CAMOCTOAITEILHOM PadoThI:
Bapmuanr 1

1. YpoctuTe BhIpakeHHE (4\/5 — 4\/5)(‘{/5 + ‘{/B) (\/5 + \/B)

a
2. BHecuTe MHOXXHTEINHU MO 3HAK KOpHS, eciu a>0 u b>0: — 2a2b3\/% .

3. BeiHECHTE MHOKUTENH 11O/ 3HAK KOPHS, eciii a >0 y-32a" .
4. Beruncure: a) (/9 —3/7) (/81 +3/63 +3/49) : 6)4/3122 + 2312313+ 3137 : B)

G2

6
5. M36aBbTeCh OT HPPALMOHAIBHOCTH B 3HAMEHATEIE IPOOH: a)%; 0) \/%/_ ) ; B) W 33 71
+ +3/7 +
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Bapuanr 2

1. Yopocture BeIpakeHUe (‘{/; + 4\/§ ) (\/; + \/V )(4\/; - W ).

b
2. BHecHTe MHOXKMTEIIHN 110]] 3HAK KOPH, ecii a >0 u b > 0: 3ab*4 — .
a

8/ 2
3. BolHECHTE MHOKHUTENHN TOI 3HAK KOpHsL, eciu a > 0: v¥128a” .

_B)\/E—\/§
" 45443
3 6) 7 ) 5 |
3he' 3/7-1" 336-36+1

4. Boramenure: a) (37 +%/5)3/49 —%/35 +3/25) ;6) 4/800% — 2800 -175 +175°

5. I36aBbTeCh OT UppaAIIOHATIBLHOCTH B 3HAMEHaTele Apolu: a)

INPAKTUYECKAS PABOTA Ne 9

Ha3panue npaktuueckoil padorwl: [Ipeobpazosanue 6vipadicenuil, cooepucayux CmeneHu ¢
PAYUOHANLHBIMU NOKA3AMENAMU.
Heas pabGorbl: HayuuTbes mpeoOpa3oBbIBaTh  BBIPAKEHHUS, COJEpKAIIME€ CTENEHU C
palMoHAIBHBIMH ITOKA3aTEIISIMHU.
Pe3yabrarsl:
Dopmupyemvie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymecTBisaTh cOOp JaHHBIX JJIS aHAIM3a WCHOJIB30BAHUS M (HYHKIMOHHPOBAHUS

MIPOTPaMMHO-TEXHUUECKUX CPEICTB KOMITBIOTEPHBIX CETEH.
memanpeomemnsie. MPIT 01, MPII 02, MPIT 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnosie: 11P6 02, I1PG 04, TTP6 05, ITPy 06, ITPy 07, ITPy 08.
3HAHMSA:

— IlonsATHe HaTypanbHOH, LIEJIION U PALIMOHAIBHON CTENEHHU.

— CaoiicTBa cTeneHeH.

YMEHHUA:
— IlpeacraBnenue panoOHaIbHON CTENEHU KOPHEM.
— IlpumeHeHHE CBOMCTB CTENEHENM M KOPHEW I YNPOLIEHHUs BBIPAXKEHHUH, COIEpXKaIIUX
CTENEHU C PALIMOHAJIbHBIMH MOKA3aTEISIMH.

Xoa padoThi:

m
Crenenpto umcia a>0c¢ pauoOHAJIBHBIM MOKa3zarejleM [ =—, rae Mm-meagoe 4Yuciao, a n-
n

m

nfAm o
HaTypaibHOe (N >1), Ha3piBaeTcs yncio va . Mtak, mo onpenenenuto a" =

1 5 7
Mpumep 1. 74 =4/7; 26 =%/2° =8/32; a5 =Ya"’.
CBoiicTBa CTeNeHN ¢ PalMOHAJIBHBIM IOKa3aTeseM, I1e I,S-palMoHaibHble uucna, a >0,b > 0.
1 ar .aS — ar+s

n m

a

2.a":a°=a"

3
i
4

1 3 1 3 31 1
Mpumep 2. 04024 :5 4 =/2%.5.24 .54 =24 4 .54 4 =21 .5 =10,
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3. (ar)s —a"™
4.(a-b) =a"-b’

1 1 11 11 11 1
Mpumep 3. (ax)* +(ay)3 =a3x® +ady® =a3(x® +y3).

5_@ _a’
b b

6. ITycTs r — parmonansH oeyncsio n 0 <a < b, orma a’ <b'mpur>0wua’ >b" mpu r<0.
1 1 1 1 1 1
11)2 (,17\s (36)2 (125)s 362 125% 36 %125 6 5
Mpumep 4. |1 —| |4 | =|=| || =—F7 1= . =—-—=2
25 27 25 27 952 973 J25 327 5 3

7. JIo1st OO BIX PAIMOHANIBHBIX YHCENIT M S M3 HEpaBEHCTR I > ScieayerdyTo,a’ >a‘npua >1u

a'<a’mpu O<a<l

3ameuanue. [Ipu a < OpanuoHanbHasi CTENEHb YUCIIA @ HE OMPEEISAETCS.

2
Mpumep 5. CpaBaure uncna /8 u 28,
2 3

3 2

- . e 2 3
/8=%2"=25u2mo7 CBOMCTBY monydaeM 23 > 2°, Tak KaKg > B
3aganus 1J151 CAMOCTOATEIbHOM padoThI:

w7 7
1. TIpencrasbre ¥4° , Wb~ , A/3b B BHze cTeneHN ¢ palOHATBHBIM ITOKA3aTEIEM.

2. [IpencraBbTe B BHUJE KOPHS U3 UMCIa 32,

ooy 1Y% (7Y
3. HaiinuTe 3HaveHue YMCIOBOTO BhIpakeHus a) 82 : (8 -92), 6) (12—5) -(4 Ej .
1 1
4. Paznoxwure Ha MHOXHTEMH (3X)2 — (5X)2.
19

. CpaBuure uncna 4/3° u 38 .

ol

5
1

8 —
6. Haiiqure 3HaueHNE BBIPAKEHHS g :81°™: 3100 - (+/2)3 (%)3

1 1 1
. Paznoxure Ha MEHOXUTENN C2 +C*;4—43,

\l

N
N

-b

a

oo

. YIpocTHuTe BhIpaKeHUE T 1
a*+b*

3

1 8
9. HaiimuTe 3HaueHNE BBIPAKECHUS 823 :81%7:  3/100 -(\/5)3 (%j

IMPAKTUYECKASI PABOTA Ne 10
Ha3Banue npakTuyeckoii padorwl: [IpeoOpazosanue 6vbipadceHuu, cOOepHCayux cmeneHu ¢
OeticmeumenbHuLMU NOKA3amensamu.
Heas paGorbl: Hayuntbcs mnpeoOpa3oBBIBATh — BBIPAKEHHS, COJEpXKAIUE CTENEHH C
JeCTBUTENEHBIMU TTOKA3aTEIISIMU.
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PesyabTarsl:

Dopmupyemote 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymecTBasaTh cOOp JaHHBIX JJIS aHAIM3a WCHOJIB30BAHUS M (DYHKIMOHHPOBAHUS
MIPOTrPaMMHO-TEXHUUECKUX CPEACTB KOMITbIOTEPHBIX CETEH.
memanpeomemnsie. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnste. 11P6 02, ITP6 04, ITP6 05, TPy 06, ITPy 07, ITPy 08.
3HAHMSA:
— IlonsiTHe HaTypanbHOM, LEJION, PAMOHATILHOW U JEHCTBUTEIbHONU CTETIEHHU.
— CaoiicTBa cTeneHe.
yMeHus: [IpuMeHeHHE CBOWCTB CTENEHEM M KOPHEM Ui YIPOIICHUS BBIPAKECHUM,
COJIEpXKAIINX CTETICHH C JIEHCTBUTEIbHBIMU MTOKA3aTEeIISIMHU
Xox pabdoThI:

CBoIiCTBA CTENEHH ¢ JelCTBHTEJILHBIM IOKA3aTeJIeM

-
2
I
&1
2
(]
Q
+
S
2
%
(@]

2.
3. a’ =1,rne a # 0.Eciu a = 0, To 0° He UMeeT cMbIcaa
4, al=a
5. a’ = ar = an = Yam
6. a™-a" = am™tm"
7. a™:a" =am™™"
8. (am)n = qg™n
9. (a-b)™=a™-b"
a\" a"
0. () =&
11. [Tycth 1 netictBuTenbHOE uncio 0 < a < b, Trorma
a” < b"npu r>0 a">b" npu r<0
12.J1ns1 moOBIX JCHCTBUTEIBHBIX YMCEN I M S M3 HEPABEHCTBA I'>S CIIEAYeT
a">a’® npu a>1 a" <a‘mpul<a<l
3agaHusA 1J151 CAMOCTOAITEILHOMH PadoThI:
Bapmuanr 1

1

1
1.Beraucnuts: a) 2°° 642 —643 : 274 0) 3\/4+ 242 '?i/4— 242 .

a%3/a’p? 6)( 1 jﬁu‘aﬁﬂ
b '

2.Yupoctuts Beipaxkenue pu a > 0, b > 0: a)

a—7\/5
a—-49

3 3 J2
4. CpaBHUTD YHcCTa: @) 4 [Zj u 4 (Ej ; 0) 2 ul.
8 16 3

Bapuanm 2

aﬁ—l

3.CokpatuTth 1po0b

1 1
1.Boiumciuts: a) 83 :27 +37%.814; 6) %/17 — /46 -%/17 +/46
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4 3+
2.Yupoctuts Beipakerue npu a >0, b > 0: a) i' 0) (b*/éﬂ) i 41ﬁ .
b +

b*4b%a®
8\/B+b
b—64

4 4 z
4.CpaBHUTD yuCIa: ) 3 3 u S > ; 0) (E] u l.
7 14 4

IMPAKTUYECKAS PABOTA Ne 11
Ha3Banue npakTu4eckoi padorTbl: Buiuucienue u cpagHenue cmenenHsblx 8blpaiCeHul.

3.CoxkpaTtuth ApoOh

Heawb padotbl: HayuuThcs ympouiatsh cTeleHHbIe U UPPAMOHATIbHBIEC BEIPAKEHHUS.

Pe3yabrarsl:
Dopmupyemuie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymecTBasaTh cOOp JaHHBIX JJIS aHAIHM3a WCIOJIB30BAHUS M (DYHKIMOHHPOBAHUS
MIPOrpaMMHO-TEXHHUUECKUX CPEACTB KOMIIBIOTEPHBIX CETEM.
memanpeomemnwie: MPII 01, MPIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnsie: 11P6 02, I1P6 04, TTP6 05, ITPy 06, ITPy 07, I1Py 08.
3HAHHUSA:
— IlonsTHe KOpHS N-0OH CTEneHu.
— OcHoBHbIE CBOWCTBA KOPHSI N-O1 CTEHEHMU.
— IlonsATHe HaTypanbHOH, LEJION, PALIMOHAILHON U IEHCTBUTEIBHON CTEIICHU.
— CBoiicTBa cTeneHeN.
yMeHHsl: YTIpOIlleHUE UPPALlMOHAIBHBIX U CTETIEHHBIX BHIPAYKEHUH.
Xoa paGoTsI:
Bapuanm 1
1. 3anumuTe B BUAE CTENEHH C PallMOHAIBHBIM MOKa3aTelIeM:

a)“\/ﬁ;ﬁ)s\/@.

2. 3anuiuTe ¢ TOMOLIBIO PAIUKAIIOB:
10

a)3 5;0) (%)3 .

3. Yopocrure:
a)a’a’a’;6) a’a’a™.
4. Beruucnure:
1

4\s
Zig] :1) 243%; ) §/4° .57 .§/47 .5,

5
a) 4/0,0625 —%/—243; 6) 16“; B) (

5. Beruuciaure:
3 4

1 8144273 1)* 3\’
4°% .(81)4;6) ———— — +16%® —(0.5)° +|-=| -5.
4@ 450 3o ) [16) (©5) ( 7)
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1

6. 136aBbTECh OT MPPALMOHAIBHOCTH B 3HAMEHATEIE IPOOH: .
2+1

7.HalinuTe 3HaueHUE BBIPAXKEHUS 4012 — 4475 .

8. Pacnionoxute B mOpsiiKe YOBIBAHUS CIICIYIOIINE YUCIIA: J2 ) §/§; %

2a
9/ 6
9. Ypocrute BoIpaxenue: VN a~ +——.

Yo
JWx+af —169x 1
" HAUOUTE €0 3HAYCHUEC TP X = — .

4 81
x4
4/x

10.Yopoctute BbIpakeHue

Bapuanm 2
1. 3anummuTe B BUJE CTENEHU C PallMOHATIbHBIM MOKa3aTeIeM:

2) Y9:6) .
6(Zjll
3

2. 3anuimTe ¢ TOMOIIBI0 PAIUKAIIOB:
10

23 s
a)(gj £ 6) 2°.

3. Yopocture:

1 1 1
a) (b0%)p°;6) 222 .24 .28,

4. Bpraucaure:

38 ,F)1024 ,I[)W

5
a) 3/-0,343 +4/729 ; 6) 256*; B) (

5. Beruncnure:

3 8 1 1
1 3 2 -
1 3 2 1 \a 52 .81 84
)82 :81%7;6) 92 + 273 —(Ej ; B) T 1
93 52 .96

6.1130aBpTECH OT UPPpaliMOHAJILHOCTHU B 3HAMCHATCIIC ,I[pO6I/II

3-1
7. Halinute 3HaueHUE BRIpOKEHUS 63/75 — 2+/154/27 .

8. PacrosiokuTe B MOPSAKE BO3PACTAHKS CIIETYIOIINE YHCIIA: g&/é; \/g X 6\/6 )
3a

5/ 4 °
a

xR -2 +83x
Y—x
2

IMPAKTUYECKAS PABOTA Ne 12
Ha3Banue npakTuueckoii padorbl: Vcciedosanue ceoiicms u nocmpoeHue 2pagurxa cmenenHoul

QyHuxyuu.

10/ 4
9. Ynpocrtute BelpaxkeHue: \ Vda

10. Yopoctute BbipaxkeHue ¥ Haii/[uTe ero 3Ha4YeHue npu X = —32.

-1
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s padoThl: HAYYUTHCS CTPOUTH IPAPUKH CTETICHHBIX (YHKIIUMN.

PesyabTarsl:

Dopmupyemuie Inemenmut IK (npogpeccuonanvno opuenmuposannoe cooepicanue):

MpOrpaMMHO-TCXHUYCCKUX CPCACTB KOMIIBIOTCPHBIX ceTeit.

memanpeomemnwie: MPII 01, MPIT 02, MPII 03, MPII 05, MPII 12,

MPP 02.

npeomemmnste. 11P6 02, ITP6 04, ITP6 05, TPy 06, IT1Py 07, ITPy 08.
3HAHMSA:

[TonsiTre creneHHON (QYHKITUU.

[TonsATHE O CBONCTBAaX CTENECHHON (PYHKITUH.

ymenusi: [loctpoenne rpagukoB cTeneHHbIX ()yHKITHIA.
Xox pabdoThI:

IIK 2.3. OcymiecTBiaTh cOOp MaHHBIX JJIs aHAJIM3a HCIIOJB30BaHUS W (YHKIIMOHUPOBAHHS

MPII 13, MPII 21, MPK 11,

I'paghux cmenennoii pynkyuu u ee ceoticmea

, vT
) ="
r=1
y=x"
1 y=
O0<r<1 1
X
g 1 a1 X
Puc.1 Puc.2

Crenennou (pynknueit
Ha3bIBalOT (YHKLIMIO BHJA
y=x ', rtme r- mob6oe
IEUCTBUTEILHOE YHCIIO.
I'paduxom
byHKIUMA
HaTypaJIbHbIM

CTCIICHHOM
y=x" c
IOKa3aTelieM
SIBIISICTCSA

napaboia  n-ro

nopsajaka, nmpu 4YCTHOM n €€

rpa(l)I/IK CUMMCTPUYUCH OTHOCUTCIIBHO OCHU OpAWHAT, IPpHU HCUCTHOM 7 - OTHOCUTCIIbHO Ha4dajla

KOOpAHuHaAT.

m o m

Paccmotpum crenennyio pynkuuoo Y=X L=, . I'padukom

ee SIBJIIETCS KpUBasi - BETBb MapadoJibl

r”m

Paccmotpum rpaduk dyskmun Y~ Y

m
n

0<" <«
n

Paccmotpum rpapuk pynkuuum Y =¥
I'padux naHHOM PYHKIIMU UMEET TOPH30HTAIBHYI0 acuMOToTy = 0
U BEpTUKAIbHYIO0 acuMnToTy x= 0.

Ecnu mokasarenb cTenmeHM — I€J0€ OTPHULATENbHOE YHCIO, TO
crenenHas QyHKIus 3anaércs popmysnoi y=x " umu y=1/x"

'paduk creneHHOW QYHKIUHM y=X ', B CIydae, KOrjga n — YETHOE
YHCII0 TPUHUMAET BUJI:

Hanpumep, Takoil BH NPHHAMAIOT rpadukn GyHKImiA y=x , y=X ".

I'paduk creneHHON QYHKIUH y=X ', B Ciydae, KOrjga N — HEYETHOE R T TR

YHCII0 PUHUMAET BUJI THITEPOOITBI:

HarpyuMep, Takoi BHJI IPHHEMAIO rpaduki GyHKIHH y=x °, y=X '
3agaHus AJ15 NPAKTHYEeCKOoH padoThI:

1. M300pa3uth cxemaTruecku rpaduk QyHKINH, yKa3aTh ee 00JacTh
OTIpeJIeJIEHUs] © MHOXKECTBO 3HAUCHHIA:
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— 1
1. y = x5 3. y = X0’7 5. y = xZ

2. y =x’ 4. y=x"° 6. y =x
2. Ilocrpoiite rpaduk KBagpaTHIHON (DYHKIIMH, YKOKUTE MHOYKECTBO 3HaUCHUN JaHHOUW (yHKITUH.
y=(x—-3)"-2

1.

2 y=—(x+3)" -2

3. y=(x=4)" =7

3. IocTpoiite rpaguk GpyHKIUH, ONPENEIUTE, BO3pACTACT WM YObIBAET YKa3aHHAs (QYHKLUS.
1. y=—x-1

2 y=—(x+2)’

3 y=x"+2

4. IToctpoiite rpaduk GyHKLINHU, OTBETHTE HAa BONPOC 3a4a4H.

1. y="x+2- 1, ykaskute HauMeHbIee 3HaYeHHE (YHKIHH.
2. y=Jx-1+2 , YKQ)KUTE HaUMEHbIIIee 3HaYCHNE (PYHKIINH.
3 y=+x+3+1

, YKQKUTC HAUMCHBIICC 3HAYCHUC (1)YHKIII/II/I

HPAKTHYECKAS PABOTA Ne 13
Ha3sBanue npakTuuyeckoil padborsbl: Peuienue uppayuoHanibHbiX ypagHeHUl.

Henanb padorbl: HayunThcs pemath UppaliMoOHaIbHbIE YpaBHEHUS.

Pesyabrarsl:
Dopmupyemuie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymiecTBasTh cOOp JaHHBIX A aHAlIM3a UCIHOJb30BAHUS M (DYHKIIMOHHPOBAHUS
IIPOrPaMMHO-TEXHUYECKHUX CPEICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnsie’ 11P6 02, [TP6 04, ITP6 05, TPy 06, 1Py 07, I1Py 08.
3HaHuAA: OCHOBHbBIE METO/bI PELIEHUS] UPPAIIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.
ymenusi: [IpuMeHeHHEe OCHOBHBIX METOJOB pEIICHHUS HUPPALUOHAIBHBIX YpaBHEHUH U
HEPaBEHCTB.
Xox padoTsI:
HppanuoHajJbHBIM ypaBHEHUEM Ha3bIBacTCsS YpaBHEHHE, COAEPIKAILEE HEU3BECTHOE 0] 3HAKOM
KODHSL.
OcHOBHasi wuzesd pElICHUs MPPaAlMOHAIBHOIO YPaBHEHHA COCTOUT B CBEIEHHU €ro K
paloHaIbHOMY anre0panyeckoMy YpaBHEHHIO, KOTOpO€ JHMOO0 paBHOCHIBHO HMCXOJHOMY
MppalMOHAILHOMY YpaBHEHUIO, OO sABJsETCs ero cieactsueM. [lpu pemennn nppanmoHaaIbHBIX
YpaBHEHUH MPUMEHSIOT MeToJ BO3Be/leHHsI B cTeleHb O0OMX YacTel YpaBHEHHMS U METOJ]
BBEJICHUSI HOBOW NIEPEMEHHO (3aMEHbI IEPEMEHHOM ).
Ecnu 06e 4yacTu MppalMoHaNbHOTO YpaBHEHHs BO3BECTH B OJIHY U Ty K€ HEUETHYIO CTENEHb U
0CBOOO/IUTHCS OT PAIUKAJIOB, TO MOJIYYUTCS YpaBHEHUE, PABHOCUILHOE HCXOTHOMY.
IIpu BO3BEIEHNH ypaBHEHNUS B YETHYIO CTEIIEHb MOIY4YaceTCs ypaBHEHUE, SIBISAIOLIEECS CIEICTBUEM
UCXOJHOTro. B cBsI3M ¢ 3TMM BO3MOYKHO IOSIBJICHHE IMOCTOPOHHMX PELICHWH ypaBHEHMS, HO HE
BO3MOXXHa TMOTeps KopHeil. B 3ToM ciydyae oO0si3aTenbHa NpoBepKa HailIGHHBIX KOpHEH
MOJICTAHOBKOI B HCXO/IHOE YpaBHEHUE.
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MOIIHBIM CPENCTBOM PEIICHUS MPPALMOHAIbHBIX YPABHEHUH SIBIISICTCA METOJ BBEeICHHS HOBOM
nepeMeHHoI, win ''MeTo] 3aMeHbI". MeTo 0OBIYHO MPUMEHSETCS B CIIydae, eClid B YPaBHEHUU
HEOJIHOKPaTHO BCTPEYAETCSl HEKOTOPOE BBIPAXKEHUE, 3aBUCHIIIEE OT HEU3BECTHOM BenuunHbl. Torna
MMEeT CMBICI 0003HAYUTh 3TO BHIpAKEHUE KaKOH-HUOYIb HOBOW OYKBOW M TOIBITATHCS PEUIMTH
YpaBHEHUE CHayaja OTHOCUTEIbHO BBEIACHHOM HEU3BECTHOM, a IOTOM YX€ HAUTH HCXOAHYIO
HEU3BECTHYIO. B psne ciy4aeB yJadyHO BBEACHHBIC HOBBIC HEM3BECTHBIC WHOTJA I103BOJISIOT
IOJYyYUTh pELIeHHe ObICTpee W Ipolle; MHOra e 0e3 3aMeHbl PEelIMTh 3a7ady BooOLIe
HEBO3MOKHO.

WNHorpna ynoOHee pemiaTh HPpalMOHAIbHBIC YPABHEHUS, OIpPEENIUB 00NaCTh JOMYCTHUMBIX
3HAYEHUH U UCII0JIb3YSl PABHOCUJIbHBIE IEPEXOIBI.

PaccMoTpuM nprMeHEHUe TaHHbIX METOJI0B PELICHHS] UPPALUOHAIBHBIX YPaBHEHUI.

IIpumep 1. Pemute ypaBHeHne V7X — 6 =X

Pemenue. Bo3BeneM o0e yacTH 3TOro ypaBHEHHUs B KBaJpaT U IOJIydyuM: 7x-6= x? . Pemaem
KBaJpaTHOE ypaBHEHHUE: X2- 7x+ 6 =0

D:25, X1:6, x=1.

[IpoBepsiem nosyueHHbIE Pe3yIbTaThl, IOACTABIISAS B HAYAJIbHOE YCJIOBUE:!

V76 — 6 =6 BepHO

V71— 6 =1 BepHo

OtBer: 61 1

Ipumep 2. Penmts ypaBHenne V2x — 3 =vVX — 2

Pemenue. Bo3enem o0e yacTu B KBaJpar: (\/my: (\/ﬁ)z
2x-3=x-2

2x-x=3-2

x=1

Ipoepka: v2:-1—3 =yV1—2  He CemECTBYET, CIEIOBATENBHO X=| IIOCTOPOHHHI KOPEHb.
JlaHHO€ ypaBHEHHUE HE UMEET PEIICHUM.
OTBerT: pelieHuit HeT

Mpumep 3. Peumts ypasuenne V2x + 7 =1/3x — 3
Pemenue: (V2x + 7)°=(V3x — 3)°

2x+7=3%x-3
2x-3x=-3-7
x=10

B nmanHOoM cnmyudae mpoBepka HeoOs3aTenbHa, TaK KaK HCIOJIb30BAJICS METOJ BO3BEACHUS 00X
gacTell B HEUETHYIO CTETIeHb, TPU KOTOPOU MOCTOPOHHUE KOPHU HE TMOSBISIOTCS.
OtBet:10

Ipumep 4. Penmts ypaBaenne Vx + 6 V13 — 3x =x+3

Pemenue. Bo3eenem o0e yacTu ypaBHEHHs B KBaJIpat (\/x +6 V13— 3x) = (x + 3)%
(x+6) - (13-3x) = (x+3)%;
13x- 3x 2478 -18x = x* + 6x +9;

4x% +11x -69 =0:
23

X1= 3; Xp=-— .
Iposepka: x1=3: V3 +6V13—9=343; 6=6
_ 23 11 11 o
Xo=- ' 7 * — > IOCTOPOHHHH KOPCHb.
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OtBeT: 3

Mpumep 5. Pemuts ypasuenue +2x + 1+ V2x + 1 =12

Pemenue. Beenem HoByIo nepemennyio. Ilycts V2x + 1=y, Torna \/ZX—+1=y2.
[Tonydyaem HOBOE ypaBHEHHE: y2 +y -12=0; y1=3; y,=-4.

1) V2x +1=3;

2x +1= 34;

x=40.

2) V2x + 1= - 4. VpaBHeHue He MMeET KOPHEl, Tak Kak V2x + 1 >0, a unciio -4< 0.
Ortger: 40.

Ipumep 6. Peumts ypaBuenne vVx +3Vx -2=0.

Pemenne. ITycts Vx=y, Vx= y2.

[Tonyuum y2 +y-2=0; y1=-2; y2=1.

1) VYx=1, x=1

2) V/x = -2, He umeer KopHeii, T.K. Vx>0.

Ortser: 1.

Ipumep 7. Pemmts ypaBuenue vVx — 10 +v'1 — x =6.

Pemenne. OOnacte nmomycTuMbIX 3HaueHWi HemsBecTHoro (OJI3) ompenensiercss cucTteMoi

X—lOZO@{XZlO
1-x=>0 x< 1

MHOYKECTBE JICHCTBUTEIBHBIX YUCEIL.

OTBeT: HET peuIeHUil.

HCPABCHCTB { KOTOpas peH_IeHI/Iﬁ HEC UMCCT. YpaBHeHHe HC OIIPCACIICHO B

3agaHus 1715 NIPAKTHYEeCKOH padoThI:
Pemntes ypaBHeHMS:

1v3x—5=v9 —7x 13. /sz_x+6:5+2x.
2./6x — 11 =x-1

3. x - 5=/7x =23 14.7—x+1=2
4.2 —x%-x=1 15. V6 +x- V6 — X=X
5. X + 4/x =20 16. V1 +x - V5 —x =22
6. V4 —x+5+x=3 17.18-vx+2=12
7.45x—1-V3x—2-Vx—1=0 18. 5+vx—1=3
8. Vx+45 - Yx—16 =1 19.V3x=7-3=x
9. VZX ¥ 7-2=x 20.6 +V5x — 7 =2
3 —
10.Vx + 13 =12-Vx + 13 21 Vx—=2=-2
11. V16 — vx 1 1=4 22.(3—-vx—2)(4—+v2x—1)=0

12. /2 -x =2X+6.
IMPAKTUYECKASI PABOTA Ne 14
Ha3Banue npakTu4yeckoi padorel: Pewerue uppayuoHaibHblX HEPA8eHCMs.

Ieas padotbl: HayunThes pemaTs UppaliioHalbHble HEPAaBEHCTBA.

Pe3yabTarhi:
Dopmupyemwie 3nemenmut 11K (npogheccuonanvno opuenmuposannoe cooepricanue):
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— TIK 2.3. OcymecTBasaTh cOOp JaHHBIX JAJS aHAIM3a WCIOJIb30BAHUS M (DYHKIIMOHHPOBAHUS
IIPOrpaMMHO-TEXHUYECKHUX CPE/ICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnwie. MPI1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnosie: 11P6 02, I1PG 04, TTP6 05, ITPy 06, ITPy 07, ITPy 08.
3HaHMA: OCHOBHBIC METO/IbI PEIICHHS HPPALIMOHAILHBIX YPaBHEHHH U HEPaBEHCTB.
ymenusi: [IpyMeHeHHE OCHOBHBIX METOJOB pELICHUS HPPAUOHAIBHBIX YpaBHEHUH H
HEpPaBEHCTB.
Xox padoThI:
[lon wMppanuMoOHAJbLHBIM HEPABEHCTBOM IIOHMMAalOT HEPABEHCTBO, B KOTOPOM HEWU3BECTHBIE
BEJIMYMHBI HAXOJATCA M0J] 3HAKOM KOPHSI.
Cnoco0 pemeHMsi TakUX HEpPaBEHCTB COCTOMT B IIPeoOpa3oOBaHMM HMX K pallMOHAIBHBIM
HEpaBEHCTBAM ITyTEM BO3Be/IeHHsl 00euX YacTeil HepaBeHCTBA B CTENEHb.
Pemrenne wppanvoHaIbHBIX HEPABEHCTB OCIOXKHIETCS TEM OOCTOSTENBCTBOM, 4YTO 37ECh
WCKJIIOYE€HA BO3MOXKHOCTH TIPOBEPKH, B CBSI3M C 3TUM HEOOXOIMMO CTaparbCs JeaTh BCe
peoOpa3oBaHUS PAaBHOCHIBLHBIMH.
[Tpu pemenny nppanuoHaIbHBIX HEPABEHCTB HYKHO 3alIOMHUTH IPABHIIO:
— npu 6036e0enuu obeux dacmeli HEPAGEHCMBA 6 HEYemHylo CmeneHb 6ce20d NOoJyYaemcs
HEepPageHCcmeo0, pagHOCUNbHOE OAHHOMY HEePABEHCMEY,

— ecau obe yacmu HepaeseHcmed 6036004M 6 llél’l’lHy)‘O CnieneHsb, mo nojyvuncs HepaeerHcmaeo,
PABHOCUTIBHOE MC.X'OOHOM)/ MmMOJIbKO 6 mom ciydae, eciu 0be yacmu ucxo0H020 HepaseHcmea
HeompuyameJjlbHbl.

Ho ecnu nipu penieHny ypaBHEHHH B pe3ysIbTaTe BO3BEACHHS YETHYIO CTEIIEHb MBI MOIJIU IIOJyYUTh
MIOCTOPOHHUE KOPHH (KOTOpBIE, KaK MPAaBUJIO JIETKO MPOBEPUTH) U HE MOIJIM MOTEPSATh KOPHU, TO
KOpDHU HepaBeHCTBa NpU O€3yMHOM BO3BEJCHMHM B YETHYIO CTENEHb MOTIYT OIHOBPEMEHHO M
TEPSTHCS, U IPUOOPETATHCS.

WppaimonanbHoe HEPaBEHCTBO ./ fiy) < g(x) Wil /f < g(x) paBHOCHIBHO cHCTeMe

HEpPABEHCTB:
fx)=0 fx)=0
gx) =0 unu gx) =0

f(x) <g*(® fx) < g*(®)
HppauroHanbHOE HEPABEHCTBO \/E > (Jx HIH \/ﬁz Jx) PAaBHOCHJIBHO COBOKYITHOCTH JBYX
fx)=0 f(x)=0
cucteM HepaBeHcTB: {4 g(X) =0 {g 83 i g unu gx)=0 {g 83 i 8
f(x) > g*(x) f(x) = g*(x) B

B cBs3M ¢ 3TUM OCHOBHBIM METOJIOM PELICHUS WPPALMOHAIBLHBIX HEPABEHCTB SIBIISIETCS CBEACHUE
HCXOJHOTO HEPAaBEHCTBA K PAaBHOCHIIbHON CHCTEME WM COBOKYIHOCTH CHUCTEM PalMOHAJIBHBIX
HEPaBEHCTB.

IIpumep 1. Pemuth HepaBeHCTBO V55X — 9 < — 4.

Pemenue. 3ameTum, 4TO mpaBasi 4acTO ATOrO0 HEPABEHCTBA OTPHUIATENIbHA, B TO BpeMs Kak JeBas
9acTh HEOTPHUIIATEIbHA TPU BCEX 3HAYCHUSAX X, MPU KOTOPBIX OHA OlperesieHa. B cBsi3u ¢ 3TUM
HEPaBEHCTBO PEILICHUI HE UMEET.

Ortsert. Pewienuii Her.
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IIpumep 2. Pemnth HepaBeHCTBO V5x — 9 <4.

Pemenne. O6macTh onpeneneHus TaHHOTO HEpaBeHCTBa 5x-9>0, x > 1,8.

O0e yacTi HepaBEHCTBA HEOTPUIIATEIHHBI, BO3BEAECM UX B KBaJpar: 5x-9< 16, x < 5.

Haiinem nepeceyeHre moydeHHOTO MHOXKECTBA PEIICHH C 00JIACThIO ONPEICIICHUS] HEPABCHCTBA,

nostyunM 1,8 <x <5.

Otser : [1,8; 5)

IIpumep 3. Pemuts HepaBeHCTBO V3 — X > 7.

Pemenwne. O6nacTh onpeaeneHus JaHHOTO HepaBeHcTBa 3-x >0, x<3.

O0e JacTu HepaBEHCTBA HEOTPHUIIATEIBHBI, BO3BEJEM UX B KBajpaT: 3-x>49, -x > 46, x < -46.

Haiinem nepeceyeHre mosydeHHOTO MHOXKECTBA PEHICHHH ¢ 00JIaCThIO OMpEeIeIeHUs] HEPaBEHCTBA,
x<3

X < —46

«MEHBIIIE MEHBIIIETO», HTaK X < —46.

Otset: (—o0; —46).

IIpumep 4. Peinth HepaBeHCTBO V6X + 3 < 3X.

T.C. pCHICHUC CUCTCMBI: { HNmeem JBa HECPABCHCTBA C OAMHAKOBBIM 3HAKOM, BCIIOMHHM!

6x+ 3 =0,
Penienue. JJaHHOE HEPABEHCTBO PABHOCHIILHO CHCTEME HEPABEHCTR: 3x =0,
6x + 3 < (3x)?
HaiizieM penienus Kaxaoro 3 HEPaBEHCTE:
1) 6x+3>0, x>05.

2)3x >0, x=>0.
3) 6x+3< (3X)2, 9x*+6x+3<0,  3x°-2x-1>0, peliaeM KBaJpaTHOE ypaBHEHUE, HaXOIUM
x1=1, xp=-1/3. TlpumeHum meroa untepBayioB: X< -1/3, x>1.
x = —0,5,
x =0,

3anuiieM peuieHus! CHCTEMBL: ITonygaem x>1.

1
x < —3 UX > 1.

Otser: (1; +).

3agaHus 1715 NPAKTHYEeCKOH padoThI:

Pemnte HepaBeHCTBA.

1. x4+ 1>x-1, 7. V3 —x>x-1,

2. VJ7—-5x>3, 8. V2x+3<x,

3. V=3x—4<1, 9. 5+V/x—1<3,
4. \ax+7<5, 10. V2x+7-2>x
5. V9 +2x<4, 11. V6x — 11 <x-1
6. 6x—8<-6, 12. Vx + 2>6.

HPAKTHYECKAS PABOTA Ne 15
Ha3Banue mnpakTuyeckoid padoTwl: /Hccnedosanue ceolicmé u nocmpoenue epaguka
NoKa3amenvHol QyHKYuu.
Heab padoThl: HAYYUTHCS CTPOUTH IPaUKH MOKA3ATETBHBIX (QYHKIIHA.
Pesyabrarsl:
Dopmupyemvie 3nemenmut 11K (npogheccuonanvno opuenmuposannoe cooepiricanue):
— TIK 2.3. OcymiecTBisaTh cOOp MaHHBIX IS aHAIM3a HWCIOJIB30BAaHUA U (PYHKIIMOHUPOBAHUS
IpOrpaMMHO-TCXHUYCCKUX CPCACTB KOMIIBIOTCPHBIX ceTeit.
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memanpeomemnwie: MPII 01, MPIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,

MPK 11, MPP 02, MPP 09.
npeomemnosie: 11P6 05, [Py 06, [TPy 07, TPy 08.
3HAHMS:
— IlonsaTue nokazaTenpbHOM (PYHKITHH.
— IlonsTHe 0 CBOWMCTBaX MoOKa3aTeIbHON (PYyHKIUH.
ymenus: [loctpoenue rpagkoB moka3aTesIbHbBIX (QYHKIUI.
Xopn padoThl:

Ocnosnvle ceoiicmea nokazamenvnoil ynkyuu Y = a’* npu a >1:

1. Ob6nactp onpeneneHust GyHKIUN — BCS YUCIOBAs IpsMast

N

OGuacth 3HaueHni QyHKIMHA — MPoMekyToK (0; +00)

3. DyHKUHMA CTPOr0O MOHOTOHHO BO3PAaCTaeT HA BCEH YHCIIOBOM
MPSIMO#A, TO €CTh, €CITU X1 < Xo, TO a*l < a*2

4. Tpabuk mokazarenpbHOM (yHKIMM ¢ ocHoBaHMeM a >1

n300paxEH Ha pUCyHKE 1.

Ocnosnvle ceoiicmea nokazamensnoil ynkyuu 'y = a’  npu 0<a /
1

<1l:

Y Far a =l

] 1. O6nactp  ompenencHus
(GYHKIUU — BCS YMCIIOBast IpsSIMasi.

y=ar,0<a=1

<1 u300paxéH Ha pUCYHKE 2.

: \_ 3ananus AJs1 NPAKTUYECKOH padoThI:

I 1. OTBeTbTE HA BOIIPOCHI:

a) ITouemy GyHKIHMS y=a" HaA3BIBACTCS TMOKA3ATEIHHOM?

6) Kakue 3HaueHUst MOXKET IPUHUMATh IepeMeHHast X?

B) [Touemy npu a<0 nokasarenbHas GyHKIWS HE ompeieeHa’?
r) U3 npuBeaeHHBIX HUXKeE PYHKINN YKaXKUTE MTOKA3ATEIbHYIO:

1) y=4x-1
— (A«
)y =(3)
3) y=x'
1
4) y=—
) Y="3
1) [Tpu Kakux 3HAYEHUSX X BBIpAXKEHUU 5° MeHblie 17
1) x>0
2) x<0
3) x>1

4) x<1
e) U3 npuBeieHHBIX HIKE PYHKIMM yKaXHUTe yObIBAIOIIHUE:

0-(s)
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2. O6s1acTh 3HaYeHUH QyHKIUH — TPOMEKYTOK (0; +00)

3. @®yHKIMS CTPOr0 MOHOTOHHO YOBIBaeT Ha Bcell
YHCIIOBOM MPSIMO, TO €CTh, €CITH X1 < X5,TO a*t > a*2

4. I'padux nmoxazatensHON QyHKIMH ¢ ocHOBaHueM 0< a



3) y=(a-+7)"
o ll

1 X
2. a). 3anonHuTe TabIUIy 3HAUCHUHN U1 Kaxa0i QyHKuuu y=2", y=3", y= (—j

X -3 -2 -15 -1 -05 0 0,5 1 15 2 3

y
6) IlocTpoiiTe MO JaHHBIM TAaOJIWIl B OAHON CHUCTEME KOOpIMHAT TpadUKH YKa3aHHBIX (DYHKIHI
(paboTaiiTe pa3HBIM IIBETOM)
3.Caemnaiite BBIBOJBI 110 PE3YJIHTATAM IOCTPOCHUIA;

a) OO6mactei0 ompeneneHus IMOKa3aTedbHOW (YHKIUU SBISETCS , TIO9TOMY ee
rpaduk 001a1aeT CBONCTBOM

0) I'padux nmr060# MokazarenbHOU (PYHKIIMU PACTIOTIOKEH B , IOATOMY JTF00ast
MoKasareabHas QYHKIHS TPHHUMAET TOJIBKO 3HAYCHHUS.

B) Ilpu mobGom a rpaduk mokazarenbHON (YHKIMH MPOXOAMT YEpe3 TOUKY ,
IIOTOMY YTO

r) MOHOTOHHOCTh TOKa3aTeIbHOW (YHKIIUHM 3aBHCHT OT : QyHKIUH y=a"
SIBJISIETCS] BO3pACTAIOLIEH IIPU U yObIBaroIIel pu
n) [MokazarenpHas GyHKIMS HE 00J1aAaeT CBOMCTBAMH

e) rpa(pHKPI ABYX ITOKA3aTCJIbHBIX (I)YHKI_II/Iﬁ CUMMCTPUYHBI OTHOCUTCJIBHO OCHU OpAHUHAT, CCJIIN
OCHOBAaHUS CTEIICHEHN

4. Ha ocHOBe clieaHHBIX BBIBOJOB M300pa3uTe CXEMAaTUYHO B OJJHOM cucTeMe KOOpAUHAT rpapuKu
byukuuit  a) y=2,5 uy=4"  0)y=15u y=(2/3)".

Onuimmre CBOMCTBA KaXKI0H U3 HUX.

5. OTBeThTE HA BOIPOCHI:

(3]0 2 . (3)0 6
0,2 0,6 n n
2 Touewy 342 <34 4 4

0,2

342 1 (3j <t
6) llouemy > ~+, a 4
B) [loyemy npu penieHud ypaBHEHUS 2 -(X2 —3X+ 2) =0 J0CTaTo4yHoO pemuTh YpaBHEHHE
x* —3x+2 =0, a Ipu pelIeHNH HepaBeHCTBA 2° -(X2 —3X+ 2) < 0 MOXHO TepelTH K HEPABEHCTBY
X*—3x+2<07?
6.IToctpouTs rpaduk mokazarenbHON GyHKIIUK (0Opaserr)
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-(3) |
y 3 2

«OcHOBHOI» rpaduk N

[NapanensHbIN IepeHoc (CABUT)

B110J1b ocu OX BIpaBo Ha 2
2 eIWHUYHBIX OTpE3Ka

1 X
_[=] =2
Y [3) 2

[TapajuieabHBIN IEPEHOC (CIBUT) : : :

Bxoyb ocu OY BHU3 HA k.

2 eIUHUYHBIX OTpe3Ka

ITocTpouTh cxemMaTu4ecku rpaguky ciaeTyromux GyHKIHH.

1. y=5
2. y=51
3. y=5"-1

IMPAKTHYECKAS PABOTA Ne 16
Ha3panune npakTu4yeckoil padorel: Peuwerue nokazamenvhvlX YyPaGHeHUl U HEPABEHCMS.
Hean padoThl: 3aKkpenuTh HABBIKK PEIICHUSI TOKA3aTEIbHBIX YPAaBHEHUN U HEPABEHCTB.
Pesyabrarsl:
Dopmupyemvie 3nemenmut 11K (npogheccuonanvno opuenmuposannoe cooepiricanue):
— TIK 2.3. OcymectBnsaTh cOOp MaHHBIX JJIS aHAU3a WCIOIB30BaHUS U (PYHKIIMOHUPOBAHUS
MPOrpaMMHO-TEXHUUECKUX CPEACTB KOMITBIOTEPHBIX CETEH.
memanpeomemnsie. MPII 01, MPIT 02, MPIT 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemnosie’ 11P6 05, [Py 06, [1Py 07, TTPy 08.
3HaHusi: OCHOBHBIE METO/IbI PEIICHUS TTOKA3aTEIbHBIX YPABHEHHUI 1 HEPABEHCTB;
yMeHus: [IpuMeHeHME OCHOBHBIX METOJIOB PEIICHMS IOKa3aTeNIbHBIX YPaBHEHHU W
HEPaBEHCTB.
Xon paboThr:
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VYpaBHEeHHE, B KOTOpPOM IIEpeMEHHas COJEPKUTCS B TIOKa3areje CTENeHW, Ha3bIBaeTCs
MO0KAa3aTeJbHBIM.
IIpocreiilnee nMokasareib-HOE YpaBHEHUE — 5TO ypaBHeHHeE Bujia a* = b, rae a>0, a#1
VYpaBHenue a*=b He umeer KopHen, ecim b<0.
[Tpu 1r00BIX 1EHCTBUTENBHBIX 3HAUEHUSX X U Y CIIPaBeIMBBI PAaBEHCTBA!
a* - b* = (ab)?, a*-a¥ =a*tY, a*:a¥ =a*¥?
Cnocobul peuteHus NOKA3aMeNbHbIX YPAGHEHUIL:
1. YpaBHUBaHHE OCHOBaHUMA.
2. BriHecenune o011ero MHOKHUTENSI 3a CKOOKH.
3. BBenenue BcrioMorarenbHON IEPEMEHHOM (3aMeHa TIEPEMEHHOMN ).
4. PaznoxeHre Ha MHOXHUTEIIH.
IIpumepl. Pemuth ypaBHEHUS:
a) 3%73=27
Pemenme. Tak kak 27=3°, rtonm mepermmem ypasuenme: 3% °=3%. VpaHenme cBommMTCs K
ypaBHEHHUI0 3Xx—3=3, pelINB 3TO YpaBHEHHE, TOTYyUUM X=2.
Ortger: 2.

6) (§)2x+0,2:5\/§ .

2\2x+02 _5]2 2
Pemenue: (5) x+02 = \/;; Torna ypaBHeHHE MOXKHO ITEPETINCATh: (5)

2x+0,2=0,2; = x=0.
Ortser: 0.

1
2x+0,2 _ (g)g ;

Mpumep 2. 2:3**1 - 3¥=15 (MeToz BbIHECEHHUS OOLIETO MHOYKHUTENS 32 CKOOKH)

Pemenue: 2-3%3 - 3" = 15; = 3%(2:3-1) = 15; 23" :5=15; 2 3" =3; =x=1

Ortser: 1.

Mpumep 3. 9% —8-:3* —9=0 (meron BBeIEHHS HOBOW IIEPEMEHHOI)

Pemenne: 37 - 83 -9=0; 3*=t>0; t*-8t—-9=0; D=64 + 36 = 100; x; = 9; xp = -1; 3* = 9; x=2;
3*= -1<0; pemenwuii HET

Ortser: 2.
3agaHus 1J151 CAMOCTOATEIbHON padoThl
Padora ma «3» Pabora Ha «4» Padora Ha «5»
1. 3**=Q; 1. 2¥"242%=5; 1. 9%-203*=63;
2. 214+22=36; 2. 9%-6#3*-27=0; 2. 5 (31=4:
3. 25%+ 205%-3=0; 3. 27%-2=y; a1
4. 324 3= 30 3.2 :Z;
4. 5*-5%2= 600;
5. 9%+33%-4 = 0;

IMoka3aTebHBIM HEPABEHCTBOM HAa3bIBACTCS HEPABEHCTBO, B KOTOPOM HEHM3BECTHOEC BXOJHT B
MOKAa3aTellb CTEICHH.

1.PelueHne MOKa3aTeIbHBIX HEPABEHCTB YacTo CBOAUTCS K By a 0< a¥® (2> g9,

KOTOPBIE PEIIAOTCS C TOMOIIBIO CBOWCTB MOKA3aTeNIbHON (PyHKIINU:

ecmu  a@>1, To moka3zarenbHas QYHKUUS 6ospacmarwowas (0OodbIIEMYy 3HAYCHHIO (YHKIHUU
COOTBETCTBYET GoJIbLIIee 3HAUEHNE aprymMenta), T.e.  a > a’™ = f(x) > g(X) ;

ecmm 0<a<l, To mokazarenbHas QYHKIUA Yowvlsaowas (O0OIbIIEMY 3HAYEHUIO (YHKIIHHA
COOTBETCTBYET MEHbLICE 3HAYCHHE apryMenTa ), T.e.  a 0> a’™ = f(x) < g(x).
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Mpumep 1:  2°>2%  y=2'Bospacraromas (2>1) = 5x>3 x>3/5
OtBet: (3/5; )

2.Crioco6 nmoacTaHOBKH (BBEJICHHE HOBOM NIEPEMEHHOM ).

MMpumep 2:

16"+4*-2>0

42+ 4-2>0

0Go3HaunM 4*=1>0 = t*+t—-2>0

t*+t-2=0

tity,==2 [t;=-2

: =
o teopeme Buera { to+t, =1 t, =1

4% < =2 HEeT pelleHui
= = (T.x. 4>1, TO mDOKa3zareiLHas KLU = 4%
Bo3pacraroras )= X>0
OtgeT: (0; ).

3aganus 1J151 CAaMOCTOATEILHON padoThI
PGHII/ITB ypaBHeHI/ISI nu HepaBeHCTBaI

1. 9%243"=63; 10.  1,5% < 2,25.
2. 5x_(§)x-1:4; 11. 5% —7*—-35:-5%4+35.-7*> 0
1, 25—
3. 2l 12.  2¥ > @G)»°
4. 5X_5X-2: 600 13 7TX - 7T2X 2 O
) 1 <
5. 9%43:3%-4=0; 14 (¥ < (5)¥37S
6. 2x2—8x+18 > 8 15. (i)lox > 642%_362
7. O =27 2
. 6.  3%B < Q7.
8. (\/6_ < 36
9.  02¢<—;
25

HPAKTHYECKAS PABOTA Ne 17

Ha3panue mnpakTudeckoil padoTwl: [IpumerneHue nOKA3AMeNbHOU U CMENeHHOU QVHKYUL 8
NPUKIAOHBIX 3a0a4ax mMexXHONI02UYeCK020 NPODUIL.
Ilenv pabomer: Hayuutbcsi ucnonb3oBaTh I'padMKU M CBOWCTBA IMOKA3aTE€IbHOM M CTETIEHHOM
GyHKIMIA 7151 pelIeHnsl MPUKIIaIHBIX 3a/1a4.
Dopmupyemwie 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooeprcanue):
Pe3yabTarsl:
Dopmupyemvie 3nemenmut IIK (npogheccuonanvno opuenmuposanmoe cooepircanue):
— TIK 2.3. OcymectBnsaTe cOOp TaHHBIX IS aHATW3a UCIOJIL30BaHUS M (PYHKIIMOHUPOBAHUS

MPOTPAMMHO-TEXHUUECKUX CPECTB KOMITBIOTEPHBIX CETEH.
memanpeomemnsie:. MPII 01, MPII 04, MPII 07, MPII 08, MPII 16, MPII 18, MPII 19, MPII 21,
MPK 08, MPK 11, MPP 02, MPP 09.
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npeomemnuie: 11PG 01, ITP6 04, ITP6 05, T1IP6 06, ITP6 14, ITPy 08, ITPy 17, ITPy19.
3HanusA: [loka3arenpHas u creneHHas (yHKIMU, KX CBOWCTBA U IpaduKy;
ymeHusi: [IpuMeHeHHE OCHOBHBIX CBOWMCTB M TpPaHUKOB CTEIEHHBIX W IOKA3aTEIbHBIX
(bYHKUMHT 1715 peIIeHus IPUKIATHBIX 33/1a4.
Xopn padoThl:
1) Hcnonw3ys pasziau4HbIe WCTOYHUKU HWH(OpMauu, HaiauTe (GOpMyIbl, ONMMCHIBAIOIIKE
CJIELYIOIINE TIPOLECCHI:
— PocT pa3znuyHbIX MUKPOOPTaHU3MOB, OaKTEepHil, APOXOKEH U PEPMEHTOB ...
— JlaBneHue Bo3ayXxa U3MEHSIETCS 110 3aKOHY ...
— 3aKOH pOCTa IPEBECHUHBI ...
— Ilpouecc u3MeHeHHs TeMIIEPATYPbl YaHUKA IIPU KUIICHUH . ..
— 3aKoH MOTJIONMICHUSI CBETa CPEJION ...
2) H3BecTHO YTBEpXKICHHE, YTO KOJMYECTBO MH(pOpPMAIMH YABauBaeTcs Kaxapie 10 ner,
3anumuTe GOPMYITy COOTBETCTBYIOIIYIO 3TOMY. M300pazute 3T0 HATIISIHO.

IHPAKTHYECKAS PABOTA Ne 18
Ha3Banue npakTuyeckoi padorsl: BuiuucieHue u cpagnerue 102apugmos.

Heab padoThl: 3aKpeNUTh TOHATHE JOraprudMa, HAyUUThCS BBIYUCISATH JIOTapU(PMBI.

Pesyabrarsl:
Dopmupyemuie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymecTBasaTh cOOp JaHHBIX JJIS aHAIHM3a WCIOJIB30BAHUS M (DYHKIMOHHPOBAHUS
IIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnsie:. MPII 01, MPIIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnste’ 11P6 02, I[TP6 03, ITP6 05, TTPy 06, I[TPy 07, I[1Py 08
3HAHUA:
— Ormpenenenue gorapudma.
— Tlonstue o coiicTBax jorapudma.
yMeHusi: Berunicnenue gorapu@moB, cpaBHEHHE JIOTapu(pMOB.
Xoxa padoThI:
Omnpenesienus
Jlorapudmom yucna b mo ocHoBaHMIO a .
HA3bIBAETCS TAaKOE YHCII0, 0003HaYaeMoe Jlecamaniit norapudy: lgb = logyo b.
Hatypansusiit  jorapupm: Inb =logeb, rne

l logab = . T . X =
og, b, uto a b e. a b & e=2,71828...

x = log, b. .

Oyuknmst, 3amaHHas Gopmynoi v = log, x, TIe
a — ocHoBaHue Jorapupma, a > 0,a # "
1b>0 a> 0,a # 1,x € R, na3piBaercs Jlorapn(bMquCKOI/I

Haiitu jorapugm — 3TO 3HAUNUT HAUTH MOKA3aTelb CTENEHH, B KOTOPYIO HAJ0
BO3BECTH OCHOBaHHUe Jorapugma, ytoObl MOJYYUTH CTOsIIEe MO Jorapudgmom
4HCJI0.

log, 16 = 4nocronexy2* =16 log,81= 4nocronsry3* = 81
log, 32 = Snockonexy2* =32 log, 243 = Snocxonexy3’ = 243

3aganus AJ151 CAMOCTOATENbHOM padoThI:
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1. CpaBHUTH yncha:
a) log, 7 u log, 23; 6) logz 0,8 u logz 1; B) loge V15 u logy 13; 1) logi%H log1 %
3 3 12 12
2. Cpasuuts ¢ enuuuned uncno: a) logs 41; 6) log, 5 0,1; ) logs 2,6; r) log 7 0,4.
7

3. Pacnonoskure uncna B mopsijike Bo3pacranus: a) log, 0,7; log, 2,6; log, 0,1; log, %; log, 3,7.

1 2
0) logg 3 17; 10803 2,7; 1080 33; 1080 3 > logo 3 >
4.Bbruncnuts: log, % + log, 64 + 1g 100.

5.Boruncnuts: log, 4 - logs 27 : log, 6—14.

6.Bbranciuts: log, log 7 49.

7. Beraucants: logg 5 0,25 - logg 3 0,09.

8. Beruucnuts: 1g 1000 : 1g 100.

9. Beruncnuts: logs 81: logg s 2 - logs 125.

10. Beruucnute: log 5 3v/3: log1/49 - logs V5.
7

MNPAKTUYECKAS PABOTA Ne 19
Ha3panue npaktuyeckoii padorsl: [IpumeHenue 0CHOBHbIX NPABUIL IO2APUDMUPOBAHUS.

Heab padoThI: 3aKpenUTh MOHATHE Jorapudma, HAyYUTHCS IPUMEHATH CBOICTBA JIOrapu(hMOB MPU

YIPOILEHUH JTOrapu(PMUIECKUX BBIPAKEHUH.

Pesyabrarsl:
Dopmupyemote 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):

— TIK 2.3. OcymectBasTe cOOp JaHHBIX JUIsl aHAIW3a UCIHOJIb30BaHUS M (PYHKIIMOHUPOBAHUS

MMpOrpaMMHO-TEXHUUYCCKUX CPCACTB KOMIIBIOTCPHBIX cereil.

memanpeomemnsie:. MPII 01, MPIIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

MPP 02.
npeomemnsie: 11P6 02, ITPG 03, TIP6 05, ITPy 06, [1Py 07, TPy 08
3HAHUSL:
— Ormpenenenue gorapudma.
— IlonsTue o cBoiicTBax jJorapudma.
YMEHHUA:
— 1.Bpruaucnenue gorapupmMoB.
— Ilpumenenue cBoiicTB Jorapudpmos.

Xox pa0doThI:
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OcHoBHBIE cBOMicTBa JorapugmMon

N (a>0,a+1,b>0,c>0) IIpumepsbl
1. logoa=1 logz;3=1
2. log,1=0 logg1 =0

loge(81:9) =logy 81 + loge 9
=logg 9% +logy 9! =2+1=3

w

log,(b-c) =log, b +log,c

25
) logs 125 = logs 25
4. log, o= log, b —log, c —logs 125
=logs 5% —logg5° =2—-3=—1

100
5. logga b = gloga b,a #0 logg2 25190 = — logs 25 = 50 - logs 52 =50 -2 = 100
log. b log; 27 logz3% 3

6. log, b = ,c+1 | 27 = = =-=10,75

8% = og.a 0881 log; 81 log33% 4
7 1 b= b+1 1 5= L S 0,5

' %8 =100, " 0825° T 15525  logg52 2

8. alogax = x 910g9 3589 — 3589
9. qlogch — plogca glogz 20 — 9(logz 9 — p(logs 32 _ 202 = 400

3agaHus 1J151 CAMOCTOAITEILHOMH padoThI:
1.Boraucnuts: logg 2 + logg 3

2.Berauciuts: logs 7 — log3§
3.Bbruucnuts: logs 22 — logs 11 — logs 10

4.Berauciute: 31g2 — g4

5.Beruncnuts: 2log, 32 —log, 256 — 2log, 14

log- 25
6.BoraucInTh: