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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.

21



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
25



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:; —22=>
log; 5

1
7.BbruncnuTs: Elogm 9 + log,, 49

8.Haiitu uncno x no ganHoMy jorapudpmy:log: x = log: 19 — log: 38 + log1 3
2 2 2 2

9.Vupocruts:logg V81 + logg Y27 + logg 19
10. Haitnure 3nauenue Beipaxenus: 10g, (9b) , ecnu log,b=3.

IMPAKTUYECKAS PABOTA Ne 20
Ha3panue mnpaxkTuyeckoit padorwl: [Ipeobpazosanue GulpadzceHUll, COOEPHCAWUX CMeEeneHu u
Jno2apugmbi.

Heabp paGoThl: 3aKpenuTh MOHSATHE Jorapudma M CTENEHH, HAYYUTHhCS NPUMEHATH CBOWMCTBA
Jorapu(MOB MPHU YIPOIICHUH JTOTAPUPMUIECKUX BHIPAKCHUM.

Pe3yabTarhi:
Dopmupyemwie 3nemenmut 11K (npogheccuonanvrno opuenmuposannoe cooeprcanue):
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— TIK 2.3. OcymecTBasaTh cOOp JaHHBIX JAJS aHAIM3a WCIOJIb30BAHUS M (DYHKIIMOHHPOBAHUS
MIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnwie: MPI1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnsie: 11P6 02, ITP6 03, TIP6 05, ITPy 06, [TPy 07, ITPy 08
3HAHMSA:
— Onpenenenue norapudma.
— IlonsTue o cBoiicTBax Jorapudma.
YMEHHS:
— 1.Beruncnenue nmorapugmos.
— Ilpumenenue cBOCTB Jorapudmos.
Xoa paGoTsI:

4
Hpumep 1. Boruncnuts 1610881 3+1082 V3

Pemenne:

1 1 1
1610g81 3+10g2 4\’/§ — 1610g813 . 1610g2 4\/5 — 1610g34.3 . 1610g2 34 — 16Zlog33 . 16Zlog2 3

1 log, 3
=163-416 = =%16-21°823=2-3 =6,
log1 4-log1 3
IIpumep 2. Beruncuts 5 5 7 .

Pemienue:

log14-log13 log.-14'log13 1
5 2 =75 > 7 = = 510g54 4 =

—logs 4-log1 3 logsi-log13 1y10813 1

log, 3
IIpumep 3. Boruncouts 11108411,

Pemienue:

log, 3
11logs 11 — 1110g2 3-logi114 — (1110g114)1°g23 — 4_log23 — 2210g23 — (210g2 3)2 — 32 =9

Ipumep 4. Berauciuts logg(logs 49 - log, 9).
Pewrenne:
logg(log; 49 - log; 9) =
= logg(log; 7 - log, 3%) =

1 1 2
=log8(2-2-log37-log73)=log8(4-1)=log234=§-10g24=§-2=§.

3 1
IMpumep 5. BerauciauTe 3HaueHne Boipakenus 1og,z s Va?b, ecnu log, b = "

Pemenue. [lepeiinem k norapudmy Mo OCHOBaHUIO @ , MOJIYUUM:

2 1 2 12 1
| a7 = log, Va?b _ logga3bh3  logg a3 +log, b3 _§108aa+§108ab
OBa’pt V ~ loggza3b* log, a3 +log,b* 3log,a+ 4log, b  3-1+4log, b
_%+%logab
~ 3 +4log, b
Tak xak o ycnosuto log, b = i TO
2 1 2 11 3
zt3loged z+37 7 3
| 55 _3 '3 _3%'3'7_3_3
Bt N T3 dlog, b 5, 1 4 16
4
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3aganus AJ151 CAMOCTOATEbHOM padoThI:

Bruuciauts.
1) 710g% o8 27 11) log 2-log 18+log; 3.
| log 6-log 2
glogs %0 1 tog, 10 12) 370877087,
? (g) ' log? 6 log, 36
13) 4 £°%_62°°

3) 4Iog27~log73

logs 3 logs 3 2
g @ s, 14) (5°%° —\f3 +2)2,

g le 7 15) Berancnurs log,— % ,ecau log, a=2
5) I+logys2
9 20,5
2 2
6) (L{/E)lz*'og}/z?lg,l 16) Berunciuth 210&(\672) +310g)(ﬁ+2) .
) a
7) 49log25 5-log \E- 17) Beruncnuts log - ab” +log, \/;, eciu

8) log s (log , 25-log 5 8).
log; 2
10) 49 210g37.

1
log b=—.
g, >

IMPAKTUYECKAS PABOTA Ne 21
Ha3Banme mnpakTHueckoii padoTwul: MHccriedosanue ceolicme u nocmpoerue  epaguxa
nocapugmuyeckou hyHKyuu.

Heab padoThl: HAYYUTHCS CTPOUTDH IPaPUKH JIOTapUPMUUECKUX (DYHKIIUH.

Pesyabrarnl:
Dopmupyemvie rnemenmot IIK (npoghpeccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymiecTBasTh cOOp JaHHBIX A aHAlIM3a UCIHOJb30BAHUS M (DYHKIIMOHHPOBAHUS

MIPOrPaMMHO-TEXHUYECKHUX CPE/ICTB KOMITBIOTEPHBIX CEeTEH.
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnsie. 11P6 02, I[TP6 03, ITP6 05, TTPy 06, TPy 07, I[1Py 08

3HAHMS:
— Tlonstue norapudmudeckoit GyHKIUH.
— Tlonstue o cBoiicTBax jorapugmuyueckont GyHKINU.
ymenusi: [Toctpoenue rpadgukoB gorapupmMuueckux HyHKIMH.

Xoa padoThi:
Jlorapupmuyeckoii HaspiBarOT GyHKIMIO BUaa: Y= 100, x. Jlorapudmuueckas GpyHkims oOpaTHas
ITOKAa3aTeIbHOM.
CaoiicTBa norapupmuyeckoin pyHkuum:
1. ObnacTbio onpeaeneHus Jorapupmudeckoi GyHKIUU ABIsETCS MPOMEKYTOK (0;00).
2. MHOXeCTBO 3HaYeHUH JTIorapu(PMUIECKON PYHKIIUN — BCS YUCIIOBASI OCh.
3. Jlorapudmuyeckas GyHKIMS — HEIIPEPHIBHA.
4. Jlorapudmuueckas pyHkius npu a> 0, Bo3pacraer, pu a< 0, yObIBaer.
5. TlokazarenpHass W Jorapupmuueckas (QyHKUIUMM B3aUMHO - oOOpaTHbIe, TO HUX Trpaduku
CUMMETPUYHBI OTHOCUTEIHHO MPSMON y = X.
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3agaHus AJ15 NIPAKTHYECKOH padoThI:

1. 300pa3uth cxemarnuecku rpaduk QyHKINH, yKa3aTh €€ 00JIACTh OMPEICICHIS H MHOXKECTBO

3HAYEHUN:
1. y =logsz x
2. y = log1x
3
3. y = log, x

4. y =logix
2

5. y =logpz x

6. y = loggs x

2. I'paduk xaxo pyHKINU H300pakeH Ha pUCYHKE 1:

a)y =logzx
6)y = logix
B) y = log, x

r)y = loggs(x + 1)

._.
szﬂr

puc 1.
o 3. 'paduk xakoii GpyHKIMK N300paXKEH HA PUCYHKE 2:
¥ 1T a)y = log, x
2 f/_f"”ﬂ 6) y =logpsx
] B)y = logs x
o A2 54 — 5 X_l; r)y =log,x
/
f puc 2.
! |
4. I'padux xakoi GyHKIMU U300paKeH Ha pUCYHKeE 3: 4 |
a)y=logix—1
e —
6)y =logix +1
2
B)y = logi(x + 1) of 1] 2\3 4 5 x
2
r)y =logi(x — 1) =
2 —
puc.3

— [‘Jk{

5. I'paduk kaxoii pyHKIIMK N300pakeH Ha pUCYHKE 4:
a)y = logz(x — 2)
0) y =log;(x + 2)
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B)y =logz x — 2
r)y =logzx+2

puc. 4

6. Yiaxure rpadpuk ¢yukuuu y = log:(|x| + 2)
2

Va ¥ ¥ K}
f E \ B 4 /

-
L

HPAKTHYECKAS PABOTA Ne 22
Ha3panue npakTu4eckoii padorbl: Peuenue no2apupmuueckux ypasHeHui.

Heab padoTbl: Ha KOHKpPETHBIX MIPUMepPax HAYUYUThCA PElIaTh JIOTapupMUIecKie YpaBHEHHUS.

Pesyabrarsl:
Dopmupyemuie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymectBasTe cOOp JaHHBIX ISl aHAIW3a HCIOJb30BaHUS U (PYHKIIMOHUPOBAHUS
IIPOrPaMMHO-TEXHUYECKHUX CPEICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnsie:. MPII 01, MPII 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, [1Py 08
3HAHUSA:
— Tlonstue norapudma u ero CBOHUCTB.

— Bugsl norapudmMuyeckux ypaBHEHHH.

ymeHnusi: [IpumeHenne cBOMCTB JorapuMoB il pelIeHus JJorapupMuIeckux ypaBHEeHUH.
Xox padoTsr:
Oowue pekomenoayuu
1. Pemenue norapupmMudeckoro ypaBHEHUs clieflyeT HauumHaTh ¢ HaxoxzaeHus OJ13. s
ATOrO HEOOXOIMMO COCTaBUTh HEPABEHCTBO WJIM CHCTEMY HepaBeHCTB. Kaxmoe BbIpaKeHHE,
CTOsAIIEE MOJ 3HAKOM Jorapudma T0KHO OBITH MonoxkuTenbHO. OOIIee pelieHne HepaBeHCTBa
(cucTeMbl HEpaBeHCTB) HEOOXOMMO U300pa3UTh Ha PUCYHKE.

2. JlorapudmMudeckoe ypaBHEHHE HEOOXOJIMMO MPHBECTH K BUY: |Oga f(x)= |Ogag(X)
wm 109 a f(x)=b , IPH 3TOM OCHOBAHHMs BCEX JIOrapu(PMOB JOJDKHBI OBITH PaBHBIL.

3. Haiinennple 3HaYeHHUS] HEU3BECTHOTO X HEOOX0AMMO TIpoBepuTh 1Mo OJ13.

4. Ecru B ypaBHenmn He HaigeHo OJ[3, To HeoOXomammo caenath MPOBEPKY, IMyTeM
MOJICTAHOBKY HAalICHHOTO HEM3BECTHOTO B JIorapuhMUUECKOe YpaBHEHHE.

5. Heo6x01uMO IOMHUTb, UTO OMPUUAMENbHbLE YUCAA U HOb J102APUPMO6 He umerom.
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Pemenne mo0oro morapuMuUecKoro ypaBHEHHUS TaKKE€ CBOJIUTCS K PELIEHUIO OJHOTO WU
HECKOJIbKUX HPOCHenMUX 102apUupmMudecKux ypagHeHuil.

1) log, f(x)=1log,9(x) 2) log,, f(x)=b.

VYpaBuenus Buaa (1) cBomsarcs k pemenuto ypasuenuii f(X)= ¢g(X) (morenmuposanue). IIpu sToM
HE00XO0IMMO TIOMHUTH, YTO YPaBHEHUS Ioga f(x)= Iogag(x) u f(x)= g(x) ne paBHOCHIBHBI. [Ipn

MMOTCHIUPOBAHUHN MPOUCXOAUT PACHINPCHUC oOactu OIPCACIICHUA, 4@ 3HAYUT UMCCTCS OIIaCHOCTb
ITOAABJICHUA MTOCTOPOHHUX KOpHeﬁ. HpOBCpKa — Haujiydmee Cpe€acTBoO IIpPOTHUB TaKOH OITaCHOCTH.

VYpaBHenue (2) cBomutcs wid K ypaBHeHuto Buaa (1): Ioga f(x):logag(x)mn K BUAy

9(x)
f(X)=a " (uo onpenenennro norapudma).

Mpumep 1. log;(x% — 4) = logz(4x — 7)

Pemenue:
1 coco6: O/I3 nanHOTO YypaBHEHHUS 3a/1a€TCSl HEPABEHCTBAMU
{XZ —4>0
4x—7>0

Pemas 3Ty cucreMy HEpaBEHCTB, MOTYYaeM:

{x € (—o0; —2) U (2; )

xe(lio) o OTOMRXE (2; )

Tak kak B JJaHHOM YpPaBHEHHH PaBHBI JIOTapu(Mbl ABYX BEJIUYHH, TO PABHBI M CaMU BEITUYUHBI.
[Tonyunm KBajpaTHOE ypaBHEHHUE:
X2 —4=4x—-7>x*—4x+3=0.
OueBuHO, uto OJ13 3TOT0 YpaBHEHHS X € (—00; 0)
T.e. npouzonuio pacmupenue O/13 o cpaBHEHUIO € IEPBOHAYAIBHBIM YPABHEHUEM.
KopHu kBagpaTtHOro ypaBHEHUs:
Xxy=1 unux,=3
Opnako B OJ13 MCXOHOTO YpaBHEHHUS MTOTIAIAET TOIBKO YUCIO X=3,
Koropoe u siBiisieTcst ero pemeHueM.
(Kopens X=1 sBisieTcsi TOCTOPOHHUM M BO3HUK TpH pacmupenun OJ13).
Orser: 3.
2 cnoco6: IlpuBoauM norapudmuueckoe ypaBHEHHE K BHAY X2 — 4 = 4X — 7 ¥ HaXOJUM €ro
kopan x; =1 U x, = 3.
[Tocne penienust KBaApaTHOTO YpaBHEHUS CAEIAEM MPOBEPKY:

[ToncraBuM KOpeHb X4 = 1 B UCXOAHOE JIOTapU(PMUIECKOE ypaBHEHUE
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log;(12 — 4) =log;(4-1—7) = log3(—3)
= logs(—3) (JioXkHOE paBEHCTBO,
T.K. He CyLeCTBYIOT JIoOrapudMbl OT OTPULATENIbHbIX YHCE).

Tak kak mpu MOJCTaHOBKE KOPHS X; = 1 TOJY4YeHO JIOKHOE paBEHCTBO, TO | He SBIAETCS KOPHEM
HCXOJHOIO ypaBHEHUs. AHAJIOTUYHO IIPOBEPSIEM BTOPOU KOPEHb X, = 3.
log;(32 — 4) =log3(4-3 — 7) = logs5 = logs5 (MCTMHHOE PaBEHCTBO).
3 3 3 3

CJ'Ie,I[OBaTeJ'IBHO, KOpPE€Hb X, = 3 sBiseTCA KOpHEM HCXOJHOI'O YpaBHCHUS.

Otser: 3.

Ipumep 2. log,(4x+3) =3
Pemenne: log,(4x + 3) =3
4x +3=2°

4x = 8-3

4x =5

1
x=1-=
4

1
OtBeT: 1 "

IIpumep 3. . Pemute ypaBHeHHE log22 x-log,x—2=0

Pemenne: (1anHoe ypaBHEHUE CBOJUTCS K KBaJIpaTHOMY YPaBHEHHUIO C IOMOIIbIO MeTOAa
BBe/IeHWsI HOBOIi IepeMeHHOi)

BBenem HOByIO nepemenHyto 1, t=log, X, Torna ypaBHeHHE IPUMET BUJI

?t-2=0
D=(-1)?%-41(-2)=9
=22 o g, =2=11

2 2

Ecmt=1rtorma: log,x=-1, x=2 '1, X :%
Ecmu t=2, torma: log,x =2,x= 22, X =4
OrtBer: %; 4

IMpumep 4. Pemure ypasuenue lg(x? + 75) — lg(x — 4) = 2

Pemenne:
lg(x?+75) =2+ 1g(x —4)
lg(x? +75) = 1g100 + lg(x — 4)
lg(x? +75) = 1g100 - (x — 4)
lg(x? + 75) = lg(100x — 400)
x?+ 75 =100x — 400
x2+75+475=0
D =100 -4 1 475 = 100 000 — 1900 = 8100
i :1002+9o o5
X :1002—90 _:
IIpoBepka:
x; =95
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1g(952 + 75) — 1g(95 — 4) = 2 = 1g(9025 + 75) — Ig(91) = 2 =1g 9100 — lg91 = 2=

lg% = 2 =1g100 = 2 =2=2 (BepHO).

xz == 5
lg(52+75)—1g(5—-4)=2>1g(25+75) —lg(1) = 2 =1g 100 — 0 = 2= =2=2 (BepHO).
Ortser: 95; 5.
3aganus 1J151 CAaMOCTOATEILHON padoThI

| BapuanT Il BapuanT

1l.logzx =2 (106) 1.log,x=3 (106)
2logsx = -2 (16) 2.log,x=-2 (106)
3log,(x—4) =3 (16) 3.logs(13 —x) =2 (106)
4logg(x®-1)=1 (10) 4.log,(x*-1)=3 (26)
5l1g(2-5x)=1 (16) 5.1g(7-x) =-1 (106)
6.log,x —3logzx+2=0 (26) 6.logzx+3logzx—4=0 (20)

7. logz2 x+logix=2 (206) 7.log12 x- log;x=6 (20)

2 3

8.log;(3x —5) =logz(x—3) (26) 8.log;(2x —7) = 3log(3x—1) (26)
9. lg(x*-17)=lg (x+3) (30) 9.log,(x — 1) = log,(x? —x — 16) (36)
10.logs(x + 5) + logs(x + 1) = logsz 5 10. Ig (x+1) +lg (x-1)=Ig 3? (46)

(40)

HPAKTHYECKAS PABOTA Ne 23
Ha3panue npakTuyeckoii padorsl: Peuwenue 1ocapupmuyeckux Hepagencms.

Ilesan padoThl: Ha KOHKpETHBIX IpUMeEpax HAYYUTHCS peliaTh JorapuMUIecKue HepaBeHCTBa.

Pesyabrarsl:
Dopmupyemvie 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooepricanue):
— TIK 2.3. OcymectBasTe cOOp JaHHBIX JUIsl aHAIW3a UCIHOJIb30BaHUS M (PYHKIIMOHUPOBAHUS
MIPOrpPaMMHO-TEXHUYECKHUX CPEJICTB KOMIBIOTEPHBIX CETEH.
memanpeomemnsie:. MPII 01, MPII 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
3HAHUSA:
— Tlonstue norapudma u ero CBOHUCTB.
— Bugpl norapumMuyeckux HepaBeHCTB.
yMmenus: [IpumeHnenue cBOUCTB orapuMoB AJis pereHus JJIorapupMuIeckKux HEpaBeHCTB.
Xon paborsr:
Pemenue norapugmuuecKkux HEpaBEeHCTB OCHOBAHO Ha TOoM, dro (¢yHKumsa y = log,x mpum a>1
SIBJISIETCST MOHOTOHHO BO3pAacCTaloIiei Ha CBOE oOjacTu ompeneneHus, a mpu (0<a<lMOHOTOHHO
yObIBaroleil Ha CBOEH 00J1acTH oNpeeIeHHs.
[Ipn mnepexose OT MpPOCTEHIIEr0 HEPABEHCTBA K PABHOCHIIBHBIM CHCTEMaM HEpPaBEHCTB, HE
coJiepKallliX 3HakKa Jjorapupma cieAyeT YUUTHIBaTh O0JIACTh JOMYCTUMBIX 3HAUEHHH HCXOJHOTO
HEpaBEHCTBA.
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[Ipu pemennn morapuMUUECKIX HEPABEHCTB MOJB3YHTECh CIASAYIOIIEH CXEMOM:

log, f(x) > log, g(X) log, f(x) < logg g(x)
a>1/ >a<l a 1 O<ax<l1
{ f(x) > g(x) fO) < g(x) { f(x) <g(x) f(x) > g(x)

g(x) >0 f(4) >0 f(x)>0 g(k) >0

IMpumep 1: log;(2x — 5)< 2
Pemenne: log;(2x — 5) < 2
logz(2x — 5) < log3 9
@Oynkius y = log; t — Bo3pacTrarwias
{2x—5<9:>{2x<14 {x<7
2x—=5>0 2x >5 x> 2,5
Ortset: (2,5;7)

= x € (2,5, 7)

Ipumep 2. Pemnte HEpaBEeHCTBO: Iog 2 (2 - 5X) <2 .
3

-2
Pemenme: YunthiBas, uto —2 = |092(_j , TEpexoIuM K pPaBHOCHUJIBHOMY HEPaBEHCTBY

3

3

-2

2

log 2 (2 - 5X) <log z(gj . Tak kKaK ocHOBaHHe jorapupMudeckoin Gynkmun Y = log 2 t paBHO
3 3 3

2 2 .
— u 0< 3 <1, To oHa yObIBaeT Ha cBoei oOmactu ompenenenus (mpu t>0). Torma momyuyaem:

3

-2
log , (2 -5x) < |og2(§j < 2-5x >%<:>—5x>0,25<:> X < —0,05
3 3
OtBer: (—o0; —0,05).

Ipumep 3. Pemnre HEPaBEHCTBO: log 3 (5-4x) < log 3(X — 1) :

Pemenne: Tak kak ocHoBaHMe jorapugmuueckod ¢GyHkuuu Y = |Og3t paBHO 3>1, TO OHa

BO3pacTaeT Ha cBoei obsactu onpenenenus (pu t>0). Torma ncxoaHOe HEPABEHCTBO PAaBHOCUIHHO

5-4x > 0; 4 6 5
CUCTEMC HepaBeHCTB = S =< X< —.
5-4x<x-1 6 5 4

X >g

Orser: (1,2;1,25).

Tpumep 4. Penmute vepasenctso: 109, (X +1) <log, (3X - 5).
5 5
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Pemenne: Tak kak ocHOBaHME JIorapupMUUecKoi (QyHKIUU y= |Og 1 L paBHO % u0< % <1,
5

TO OHa YyObIBaeT Ha cBoed oOmactu ompexaeneHus (mpu t>0). Torma mcxomaHoe HEpaBEHCTBO

5
3Xx-5>0; X > g; <3
& & —<x<3.
ABHOCHJIBHO CUCTEMEC HCPABCHCTB
P P x+123x-5"" | _ 2

OTtBer: (1%; 3].

Sanaﬂnﬂ JUIS1 CAMOCTOATEIbHOM paﬁoTbl:

IBapuanT lIBapuanT
1l.logs(3—8x) >0 (106) 1.log;(2+x) >0 (16)
2.logz;(x—8) <1 (106) 2.log,(3x —2) <1 (106)
3.logi(2x — 1) > -2 (10) 3.logi(x+2) > -2 (106)
2 3
4.1g (X* +2x+2) <1 (36) 4. 1g(x® +x+4)< 1 (36)
5.Haitnute Haubosbliiee 1e0e pereHne 5. Haiinure nanbouibiiee 1einoe peneHne
HEPaBEHCTBA: HEPaBEHCTBA:
log,(3 —2x) —log, 13 <0  (26) log1(3x + 1) -log1 6 >0 (26)
3 3
6.Haiinute HanMeHblIIIee 11e0e pelieHue 6.Haiigute HauMeHbIIee 11e10e pelieHe
HEPaBEHCTBA: HEPaBEHCTBA:
log,(2x — 1) —log,(x+ 1) <0 (306) logs(3x+ 1) —logs(x —2) >0 (306)

INPAKTUYECKAS PABOTA Ne 24
Ha3Banme npakTu4yeckoii padorbl: Peuienue cucmem ypagHeHuti U HepageHcms ¢ NPUMeHeHuem
PA3UYHBIX MEMOO08.
Hean pabdotbl: HayunThcs pemarh CUCTEMBbI Pa3IMYHBIX YPABHEHHUI 1 HEPABEHCTB.
Pesyabrarsl:
Dopmupyemvie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooeprycanue):
— TIK 2.3. OcymectBnsaTe cOOp TaHHBIX IS aHATW3a UCIOJIL30BaHUS M (PYHKIIMOHUPOBAHUS
MIPOrpaMMHO-TEXHUUECKUX CPEACTB KOMITBIOTEPHBIX CETEM.
memanpeomemnste. MPIT 01, MPII 02, MPIT 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnste’. 11P6 02, [TP6 03, TTP6 05, TTPy 06, TPy 07, 1Py 08
3HaHusA: [loHsATHE CHCTEMBI ypaBHEHUI U HEPABEHCTB.
yMeHusi: PemeHue cucteM ypaBHEHUM M HEPABEHCTB (JIMHEWHBIX, KBAJpPATHBIX,
UPpaIlMOHATBHBIX, IOKA3aTEeIbHBIX U JTOTaPUPMHUUECKUX ).
Xoa padoThi:
Henuneiinple cUCTEMBI HE UMEIOT YHUBEPCAJIBHOTO CIOCO0a pEelIeHUs, MOATOMY MpPH pPElIeHUU
KOHKPETHOW CHCTEMBbl YpaBHEHHMH HY)XHO YUUTHIBAaTh OCOOCHHOCTH 3aJaHHBIX YpaBHEHHIA,
Mepexo/is K paBHOCUIILHBIM CUCTEMAM.
OcHOBHBIE METOIbI PelICHUSI CHCTEM HeJUHEHbIX YPAaBHEHUIi:
— METOJ MOJCTaHOBKH;
— METOJ BBEJECHUS HOBBIX IEPEMEHHBIX;

— TpaduvecKuil METO;
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—  MCTOA anrerqueCKoro CJIOXKCHUA
—  MCTOA NMOYWICHHOI'O YMHOKCHUA U ACIICHHUA,

— METOA MaTEeMaTU4YCCKOI'O noz[6opa.

3agaHus 1J151 CAMOCTOAATEILHOMH padoThI:
Pemnre cucreMsl ypaBHEHU U HEPABEHCTB.
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Bapuanr- | Bapuant-11
2 _ g2 _ X—y=1,
1 {X ye =2 1. { y
X+y=—1. Xy = 6.
3— x>0, 1 5 3
2. 92x+1>0, 2. {x 4’
1—x? <0. 2x —3 < x2.
27x _ gy 26x—2y — 4x+y+10
3. 81X :3y+1. 3 3X2 :311+y'
X+y—-3=1, 4 32 :5767
3x—2y +1=2. log |y — x| = 4.
Bapuanr- |11 Bapuant-1V
X—|—y:1, (X—Z)(y—3)=1,
1. o~ — D 1. X—2 1
Yy = . y_3 .
0,5x+1> 0, l < X,
2. 1x—2<0, 2. x
, 2—X 1
X —9<0. NE > L
J_ 2.y, 2X+7y=1
3 3 2 3 _

_ 2x+y :4x y+2
2X2.2Y =8. '
J7-6Xx—y> =y+5, log, x—log, y =-5,

4, 4
y=x-1. 2log, x+3log, y =0.



IMPAKTUYECKAS PABOTA Ne 25

Ha3Banue npakTudeckoi padorsl: Vcnonvsosanue ceolicma u epaguxos hynkyuu 01 peulerus
VPAasHeHUll U HepaABEeHCMS.
Ilens pabomer: Hayuntbes pemiath ypaBHEHUS M HEPABEHCTBA UCMONB3Ysl CBOWCTBA (DYHKIMI U C
MTOMOIIIBIO TpaUKOB QYHKIUH.
Pesyabrarsl:
Dopmupyemote 3nemenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymectBasaTh cOOp NaHHBIX AJS aHAIM3a WCIOJb30BaHUS M (YHKIMOHHPOBAHUS

MIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnsie: 11P6 02, I1PG 03, TIP6 05, ITPy 06, [1Py 07, I[Py 08

3HAHUSL:
— IloHatre 00 OCHOBHBIX CBOMCTBAX 3JIEMEHTAPHBIX (DYHKIUH.
— Tlonsarue o rpadukax OCHOBHBIX JIEMEHTAPHBIX (DYHKIIHH.
yMEHHs:

— Onpenenenue o0xacTu onpeeNieHus U 001acT 3HaYeHUH (PYHKIUU.

— Omnpenenenre UHTEPBAJIOB BO3pacTaHUs U YObIBaHUS (QYHKIUU.
Xox pabdoThI:
Oonacmo onpedenenus.
Ecnu gynkuus 3agana ¢hopMyioii, To ee o0nacTb ONpeneseHusl — 3TO BCe 3HAUYCHUS apryMEHTHI,
P KOTOPBIX (opMyna uMeeT cMbIci. OTCYTCTBHE CMBICIIA CBS3aHO, HAIPHUMEP, CO 3HAMEHATEIIEM,
paBHBIM HYJIIO, C OTPHUIATCIBHBIM 3HAYCHHEM IMOJAKOPEHHOTO WA IOIOTapU(PMUIECCKOTO
BBIpakeHUs. Pemenne mo00ro ypaBHEHUSI U HEPABEHCTBA MO/IPa3yMeBaeT MCIIOJIb30BaHNE 00JIacTh
oTpesieNIeHusl.
Oobnacmye 3nauenuil. OcpanuyeHHoOCMb.
MHO0ecTBO BCeX 3HaYCHHH (PYHKIIMU HA3bIBAETCS €€ 00JacThiO 3HAUCHU.
OyHKIMS Ha3bIBACTCS OTPAHUYECHHON CBEpXy (CHHU3Y), €ciH cyllecTByeT Takoe uucio C, 4To
f(X)<C (f(x)>C) mis moboro x u3 obmactu onpeneneHuss. OyHKIUS HA3bIBACTCS OTPAHUUCHHOM,
€CJIM OHA OTpaHUyYEHa CBEPXY U CHU3Y. Monomonnocme.
OYHKIMA HA3bIBAETCS CTPOTO BO3pacTaroliel (CTporo yObIBaroiei) Ha WHTEpBaje X, €CIH s
JTrOOBIX YMceN a U D w3 mHTepBasia X BBIMOJHIETCS YCIOBHE: M3 TOro, 4ro a>b cmemyer, 4ro
f(a)>f(b) (f(a)<f(b)). Ecaiu ¢yHKIMsS cTporo Bo3pacTacT WM CTPOro yObIBaeT Ha BCEH 00acTh
OTpesieNieHusl, TOBOPSAT, YTO OHA MOHOTOHHAa. B 3TOM ciy4yae Kaxkjaoe 3HaueHue (QYHKIUS
MIPUHUMAET TOJIBKO OJIMH pPa3.
Henpepuvienocme.
OyHKIMS HENPEPBhIBHA B TOUKE, €CIU Mpeaen (PYHKIMHU B TOUYKE PABEH €€ 3HAYEHUIO B ATOU TOYKE.
OyHKIHMH, H3ydaeMble B IIKOJIC, WM HEMPEPHIBHBI MM UMEIOT KOHEYHOE YHCIIO TOYEK pa3phIBa.
[TpuunHaMu pa3pbiBa OOBIYHO SIBJISFOTCS HAJMYHE 3HAMEHATENsS, KOTOPBI MOXET OBITh paBeH
HYJIIO, WJIH KYCOYHOE 3a/1aHue (DyHKITHH.
HUcnonvzosanue O/13
OdeBHIHO, YTO B OONIBIIMHCTBE CIy4yaeB MPH PEIICHUU YPAaBHEHUN M HEPABEHCTB Mbl YUUTHIBAEM
O/3. ITone3no nomuuTh O HaiaeHHoM OJI3 B mponecce pelieHus, a HE BCIOMUHATh O HEM B
nocneaHuii MoMeHT. Hampumep, B morapuMuUeckux HEpPaBEHCTBAX C MEPEMEHHBIM OCHOBAHHEM
unorqa OJI3 ompenenser Bo3pacTaHwe WM yObBaHWE Jiorapudma, UYTO TO3BOJIET HE
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paccMmaTpuBaTh JBa ciy4yas Ipu pemieHud. B 3agavax, comepkammx monayib, OJI3 mMoxker
OJIHO3HAYHO 33J1aBaTh 3HaK IIOJIMO/YJIbHOTO BBIPAXKEHMUSL.

WNnorna 3nanne O/[3 no3Bosiser 10Ka3arh, YTO ypaBHEHHUE (MM HEPABEHCTBO) HE UMEET PELICHUH,
MHOTJa TMO3BOJSET HAWTH pelleHus YypaBHEHMH (WM HEpPaBEHCTB) HENOCPEICTBEHHOU
nojicranoBkoi uncen uz OJ13.

IMpumep 1. Pemnts ypaBHEeHHE

V3 —x =logs(x — 3)

Pemenne. O[3 53TOro ypaBHEHHS COCTOMT M3 BCEX X, OJHOBPEMEHHO YIOBJIETBOPSIOLINX
ycnoBusiM 3 —x = 0ux —3 >0, 1. e. O[3 ecTp mycTo€ MHOKECTBO. DTUM PELICHUE YPABHEHUS
1 3aBEpIIAETCs, TAK KaK YCTAaHOBJICHO, UTO YPAaBHEHHE HE UMEET KOpPHEH.

OTBeT: penieHui HeT.

IMpumep 2. Peminth HEPABEHCTBO

V1I—x2 +Vx* =1 < 2% —log,(1 + x%)

Pemenne. OJ]3 HepaBeHCTBA COCTOUT U3 BCEX X, OJHOBPEMEHHO Y/AOBJIETBOPSIOLIUX YCIOBUSIM

1—x2>0, x*—1>0, r.e. O3 cocrout u3 aByx umcen x; = 1 ux, = —1. [Moacrapnsas x; = 1
B HEPaBEHCTBO, MOJydYaeM, 4TO €ro JjeBas yacTte paBHa (0, mpaBas paBHa 1, T.e. x; =1 ecTb
perienue HepaBeHcTBa. [loncraBinss x, = —1 B HEpaBEHCTBO, MOJy4aeM 4TO X, = —1 He sBJIsSETCS
ero pelIeHreM, MOCKOJIbKY JIeBasi 4aCTh HepaBeHCTBA paBHa 0, a mpaBasi 4acTh paBHa -1/2 .

OrtBer: 1.

Hcnosb3oBaHue MOHOTOHHOCTH.

Pemenne ypaBHeHMI 1 HEPAaBEHCTB C MCIIOIb30BAHUEM CBOMCTBA MOHOTOHHOCTH OCHOBBIBAETCS HA
CIIEIYIOLINX YTBEPKACHUSIX.

1. [Tycts f(X) — HempepbiBHas M CTPOrO MOHOTOHHAs (YHKLHUS HAa MPOMEXKYTKe £, TOraa
ypaBuenue f(X)=C, rme C — naHHas KOHCTaHTa, MOXKET MMETh HE 0OJiee OJHOrO PEIICHHs Ha
MIPOMEXKYTKE £.

2. [Tycte f(X) u g(X) — HempepbIBHBIC Ha MpoMexyTke £ QyHkimu, f(X) ctporo Bo3pacraer, a
g(X) crporo yObIBaeT Ha 3TOM MPOMEXYTKe, Toraa ypaBHenue f(X)=g(X) moxxer mMeTh He Oojee
OJIHOTO PEIICHUS Ha IPOMEKYTKE £.

IIpumep 3. Pemnts ypaBHEHHE

x - 2x2+2x+3 = 64.

Pemenne. OueBuano, uro x < 0 HE MOXET SBIATHCS PEUICHHEM YypaBHEHHs, TaK KakK TOrna
x - 2X°H2043 < Hna x>0 ¢yskuus y = x - 2% +2%+3 HEIpEpbIBHA U CTPOTO BO3PACTaET, Kak
MIPOU3BEICHNE JIBYX HETPEPHIBHBIX MOJOXKHUTEIBHBIX CTPOTO BO3PACTAIOMIMX IS OTHX X (YHKIHN
f=x u g = 2°°*2*3 3yaupr, B o6mactu x>0 GyHKIHES ¥ = x - 2 ¥2X+3 pppppmaer kakmoe cBOS
3HaYeHHE POBHO B OJHOW Touke. Jlerko yBuaeTh, 4To X=1 fBISETCA pEIIEHUEM YpaBHEHUS,
CJIeZIOBATENBbHO, 3TO €r0 €IMHCTBEHHOE PEIICHHE.

Orter: 1.

IMpumep 4. Pemuts HepaBeHncTBO 2% 4+ 3% 4+ 4% < 3.

Pemienue. Kaxnas u3 pynkuuit y = 2%, y = 3%, y = 4%, HenpepbIBHAs U CTPOTO BO3pACTAIONIAsI
Ha Bced ocH. 3HAYMT, TaKOW e sBiIsgeTcs W ucxoaHas ¢GyHkuus y = 2% + 3% + 4%, Jlerko
yBuaets, uro nupu x=0 ¢yskuus y = 2* + 3* +4* npunumaer 3Hayenue 3. B cuy
HETPEPHIBHOCTH U CTPOTOH MOHOTOHHOCTH 3TOM QyHKIMK npu x>0 umeem 2% + 3* + 4% > 3, nipu
X<0 umeem 2* 4+ 3* 4+ 4% < 3. CnenoBaresibHO, PEIICHUAMH HEpaBEHCTBA ABJISIOTCS Bee X<0.
Otser: (—0;0).

IIpumep S. Pemuts ypaBHEHHE
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—Vx-2+V18—-x=2.
Pemenne. O3 ypaBHenust ectb npoMexyTok 2 < x < 18. Ha O/I3 pyukuuu f(x) = —Nx—2mu
g(x) = V18 — x HempepbIBHBI M CTPOrO YOBIBAIOT, CIEIOBATEIBHO, HEIPEPHIBHA H YOBIBACT

byHKIUS
h(x) = —Vx — 2 + V18 — x. ITosToMy Kaxoe cBOE 3HaueHue GyHKiHs h(X) IPUHUMAET TOIBKO

B oHoM Touke. Tak kak h(2)=2, To X=2 sAB/IIE€TCSA €MIUHCTBEHHBIM KOPHEM MCXOIHOIO YPaBHEHHSI.
OrtBerT: 2.

Hcnoab3oBanue rpapukos.

W3 Bcex MOHATHH, CBA3aHHBIX C (YHKIMEH, MCIONB30BaHNE TPAPUKOB MPHU PEIICHUU PA3THIHBIX
3amad HambOosee Oo4eBHAHO. YacTo KOpHM ypaBHEHHUH, KOTOPBIE HENb3sl PEUIMTh C ITOMOIIBIO
JITOPUTMOB, MOKHO HalTH 1MOAOOPOM, a rpaduyecku 000CHOBATh MX KOMUYECTBO. I paduueckuii
crocod maér npuOIMKEHHOE pelleHre, MOo3TOMYy Bcerga TpeOyer mnpoBepku. I[lpu pemienun
yYpaBHEHUN WM HEPABEHCTB MHOT/A TOJE3HO PAacCMOTPETh ACKU3 TpadUMKOB MX MPaBOW M JIEBOM
gacteid. Torga 3TOT 3CKU3 TpadHUKOB MOMOXKET BBIICHHTb, Ha KaKHe MHOXECTBA HaJ0 pa3OuTh
YHCIIOBYIO OCh, UTOOBI Ha Ka)KJIOM U3 HUX pPEIICHHE YPAaBHEHUS WM HEPABEHCTBA OBLIIO OYEBHIHO.

Ipumep 6. Pemnts HepaBeHcTBO V1 — x2 < V5 —x.

Pemenne. O/I3 HepaBeHCTBa €CTh BCE X U3
npomexyrtka [-1,1]. Ocku3bl  TpaduKoB
dysxmmit f(x) =vV1i—x2u g(x) = V5 —x
npeicTaBieHbl Ha pucyHke. M3 rpaguka
ciemyer, d4ro i1 Bcex x w3  O/13

HEPAaBEHCTBO CITpaBeIuBO. Jlokaxem 9To.
Hns kaxnporo xe[—1,1] umeem 0 < f(x) <
1, a A1 KaXXJ0ro TaKOoTo X MMEEM, 4TO m = E{/Z > 1. 3naunT, s Kaxaoro xe[—1,1] umeem
f(x) <1 < g(x). CaenoBarenbHO, pellicHHEM HepaBEHCTBA OYAYT BCe X U3 MpomexyTka [-1,1].
Ortser: [—1;1].

Ipumep 7. Pemuts ypapnenue x2 + 2x + 3 = Va4 —x2.

YA
y:r2+2z+3
3
A(~-1,2)
2 y=2
>
|
|
: y = Vi-z2
]
L —
=2 =1 0 2 =

Pemenne. O/I3 ypaBHEHUs eCTh BCe X U3 MPOMEXYTKa —2 < x < 2. DCKU3bI rpaQUKOB (PYHKIHMA
f(x) =x%+2x+3u g(x) = V4 — x2 npexcrapieHsl Ha pucyHke. IIposeném npamyro y=2. U3
rpaduka cienyet, uro rpapuk Gyaxiun f(X) 1eKUT He HIDKE TON MpsMOM, a rpaduk (QyHKIHH
g(X) me BoimIe. [Ipu 3TOM 3TH TpadUKH KacarTCs MPSMON Y=2 B pa3HbIX To4kax. Clie0BaTeIIbHO,
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ypaBHEHHE He uMmeeT pemiennit. Jlokaxem st1o. st kaxaoro x € [—2,2] umeem V4 —x2 < 2, a
x2+2x+3 = (x+1)%+ 2 > 2. Ipu >tom f(X)=2 Tonsko aus x = —1, a g(X)=2 Tonbko s x=0.
DTO 03HAYACT, YTO YPABHECHHE HE UMEET PCIICHHIA.

OrtBeT: peleHuil HeT.

3ajganus 1J1si CaMOCTOSITEIbHOI PadoThI:

1. Pemre rpadguyecku ypaBHEHUE:

(6a30BBIi YPOBEHB) (TIOBBIIIEHHBIN YPOBEHB)
a) 2° =—2x+8; a) 2° —1=+/x;
o (L) s 0 1o

X oL = yr-2;
B) 3" =—x+8; 3) 3’
r) 02" =x+6; r) 3% =+/x;
n) 2° =6-—ux; n) 2" =3-2x—x7;
03 ~2rs3 o(2) -
x) 2" :—Ex;

2 1 x

1 x )K) (—) :X3+3.
3) (—) =4+x° 2

3
) 5" =6-x.

2. Pemnth rpaduuecku HEPaBEHCTBO:
(6a30BbIil YpOBEHbD)

a) 3" >4-—x; a) [x—1>25";
6) (%)xﬁ2x+5; 6) 3" ~1=—x;
. B)(\/E)x >4—x;
B) (%) <2x+1 r) 3" > x? +5x;
1 X
r) (\/E)x>4—x; ) [gJ > /x +1.
n 2" >x°-4.

(TIOBBILIIEHHBIH YPOBEHB)

ITPAKTHYECKAS PABOTA Ne 26
Ha3Banue mnpakTtudeckoid padorwl: [Ipumenenue mamemamuyeckux memooos OJis pPeuleHls]
CO()epofcameﬂbelx 3a0ay U3 PAaA3TUYHBIX obnacmei HAYKU U npAKmuKu.
eab padoThi:
Hay‘-II/ITI)CH MNPUMCEHATE PA3JIMYHBIC MATCMATHYCCKUEC MCTOABI K PCIICHHUIO IMPAKTUYCCKHX 3aaady,
MPUMEHSEMBIX B PA3IUYHBIX O0JIACTSIX HAYKH, a TAKXKE HAaBBIKOB MAaTEMaTHYECKOTO MOIETUPOBAHHUS
peanbHBIX MPOLIECCOB.
PesyabTarsl:
Dopmupyemwie 3nemenmut I1K (npogheccuonanvno opuenmuposannoe cooepricanue):
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— TIK 2.3. OcymecTBasaTh cOOp JaHHBIX JAJS aHAIM3a WCIOJIb30BAHUS M (DYHKIIMOHHPOBAHUS
IIPOrPaMMHO-TEXHUYECKHUX CPEICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnuwie. MPI1 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, ITP6 14, ITPy 08, I1Py 18, ITPy 19.
3HaHusA: [loHsATHE O MIPOLIEHTAaX, OCHOBHBIX CBOIMCTBAX IPOOH.
ymenusi: lcrnonp3oBaHME OCHOBHBIX —ajiredOpanmueckux (opMmys, a TakkKe CBOWCTB
IIPOLIEHTOB JUIsl PELICHUs TPUKJIaIHbIX 3a1au.
Xox padoThI:
3aganus AJ151 CAMOCTOATEIbHON padoThI:

Ilepesos zpy308, 2py30onodvemnocms
3aoaua 1. [{na nepesoszku 30 moun epysa mawune HA0o ObLIO COelAMb HECKOAbKO PeUcos.
Ho 2py3 npuwinocsy nepesozums na mawiune, umerowel 2py30n00beMHOCMb Ha 2 MOHHbL Ooblue,
yem NAAHUPOBaAnocy. M3-3a smoezo 05 nepegosku epy3a noHadoounocs Ha 4 petica menvuie. Haiimu
2PY30N00BbEMHOCIb MAUIUHDL, Nepese3ulell 2py3.
3aoaua 2: ]Ins nepeBo3a rpys3a aBTOMaIIMHE TPY30MOIBEMHOCTBIO 7,5 T MPHUIILIOCH CAENATh
12 peiicoB. CkoJbKO pericoB MpUIETCS caenaTh aBTOMAIIMHE IPY30MOABEMHOCTBIO 9 T 1 3TOTO
xe rpysa’?
3adauu na npoyenmul
3aoaua 1. 3apaboTHas 1aTa ciyKallero CocTaBisieT X py0, K KOTOpbIM Hauucisiercs 15% - i
kodpdunment. M3 obmeit cymmbr B3umaercs 10% B mencuonHbld (oux m 1% cocraBiser
po¢cor03HBIN B3HOC. 3apaboTHas miata obnaraetcs Takxke 10% - M 010X0IHBIM HAJIOTOB (KpoMe
¥y py0, paBHBIX MUHUMaNIbHOH 3apaboTHOM 1uiaTe). CocTaBbTe (HOPMYIy NIl BBIUMCICHUS CYMMBI,
KOTOPYIO IMOJTYYUT CITY>KaIUH.
3aoaua 2. B mancuonare B mpouuioMm roay otasixano 1100 myxuuH U skeHIIMH. B 3TOM roay
YUCJIO OTABIXAIOIIUX MYXUMH yMeHbLIUIoch Ha 20%, a uucino >KeHIIMH yBenunuyuiaoch Ha 30%.
CKOJIBKO MYXKYUH U KEHUIUH OTJBIXAJIO B MMAHCHOHATE B 3TOM TOJly, €CJIM U3BECTHO, YTO BCETO B
3TOM rogy otabixano 1130 uenosek?
3aoaua 3. Crynent kynun ase kauru 3a 1300 py6. Ecnu Ob1 mepBas kHura crousna Ha 20%
JI0po’ke, a Bropas — Ha 25% pemesie, TO UX LEHbI ObTHM Obl OAMHAKOBBI. CKOIBKO pyOsiel CTOUT
BTOpas KHUra?
3aoaua 4. Toproas 6a3a moctapuia MarasuHy kageabHyI0 IUIUTKY [0 ONTOBOH IIeHe, KOTopas
Ha 25% Ooublie TIeHBI U3TOTOBUTENSA. MarasuH mpojaBai 3Ty IUIMTKY M0 IieHe, Kotopas Ha 15%
Oompire onToBoi. Ho B koHIle Mecsna cau3m 1eHy Ha 10%. Ckonbko pyOsield 1Mo OTHOIIEHUIO K
[[eHe M3TOTOBUTEINSI TIeperIaunBaeT MOKymareilb 3a IM? mmTKY, noKymas e€ B KOHIIE Mecslla o
rene 1035 py0. 3a 1M%?
3aoaua 5. B cenbckoi mikojie Ba Kiaacca. B mepBOM MOMyroauu ycreBaeMOCTh IO KJlaccam
coctaBisuia 90% u 50%, a B miennom o mkose — 70%. Bo BropoM momyroanu u3 nepsoro kiacca 10
YEJIOBEK IMEPENuId B IPYTyIo mKoy. KakabIii kiacc moBbICKHI ycrieBaeMocTh Ha 1%, a B 11eJI0M 1o
IKOJIE ycreBaeMocCTh ynana Ha 3%. CKOJIbKO yyaluxcs CTajlo B IKoje?
Cmapunnpwie 3a0auu
3aoaua 1. Kymen umen mecTUNIPOIICHTHRIE OOIUTAIINU, C KOTOPBIX MOJTydal exkeroaHo mo 1500
p. mpoueHtHbIXx aeHer. [IponmaB obmuranuu mo kypcy 120 (t.e. 120% OT MX HOMHHAILHOM
CTOMMOCTH), YaCTh BBIPYUYEHHBIX JCHET KyIell yoTpeOnI Ha MOKYIKY AoMa, 1/3 ocTaTka MOI0XKUI
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B Oank moj 4%, a ocTaibHBIE EHBIrH B Apyroi 0aHk mo 5%. M3 oOoux OGaHKOB BMECTE KYIIell
nony4aet B rox 980 p. noxoxa. CkoybKo ObLIO 3arIauyeHo 3a 1om?
3aoaua 2. Cupocui HEKTO YUHMTENS CKaXKH, CKOJIBKO Y TeOs B KJIacCe YYEHHKOB, TaK KaK X0uy
OTJIaTh K TeOE B YUCHHE CBOCTO ChIHA. YUUTEIh OTBETHII €CIU MPUICT €Ile YYCHHUKOB CTOJILKO JKe,
CKOJIBKO MMEI0, U TIOJICTOJILKO, ¥ Y€TBEPTAask YacTh, U TBOU ChIH, TOT/1a OyaeT y MeHs yueHukoB 100.
CrpaiuBaercs, CKOJIBKO ObLIO y YUUTENS] YYCHUKOB?
3aoaua 3. Tlocnan denmoBek m3 MockBbl Ha Bomoray, m BeaeHO eMy B XOXKJICHHH CBOEM
COBepIIaTH Ha BCAKUU AeHb 10 40 BepcT; MOTOM JIPYTHil YETOBEK B JPYruil [Ha CleAyronuii| 1eHb
MOCJIaH B CJIeJ] €ro, ¥ BEJICHO eMy MATH Ha JeHb 45 BepcT, U BelaTeNbHO €CTh, B KOJUKUN JIEHb
MMOCTUTHET [IOTOHUT |BTOPOI NIEPBOTO
3aoaua 4. Mponasen npoxaetr manky. Crout 10 p. [TogxoauT mokymarenb, MEpsET U COTIACCH
B35Th, HO Yy HEro ectb ToJibko 25 p. IlponmaBelnr oTchbutaeT ManbuMkKa ¢ 3TUMH 25 p. K COCEIKe
pasmensaTe. Manpunk npuberaet u otnaer 10+10+5. [Iponaser otnaer manky u caady B 15 pyo.
Uepes kakoe TO BpeMsl MPUXOJIUT COCEIKa U TOBOPUT, uTo 25 p. danbliuBbie, TpeOyeT oTaaTh eif
nenbru. Hy uro nenats. [Ipoaaser nie3et B kaccy u Bo3BpaiaeT eif AeHpru. Ha ckonbko oOmMaHyu
npojasia?
3aoaua 5. CioH, cIOHUXa U CIOHEHOK MPUIIUM HAMUTHCA K 03€py, YTOObI HAMUTHCS BOJBIL.
C11oH MOXET BBIMUTH 03€pO 3a 34, CIIOHUXA - 33 54, a CJIOHEHOK - 3a 64. 3a CKOJIbKO BPEMEHU OHH
BCE BMECTE BBINBIOT 03€p0?
3aoaua 6. Hexto B3sn u3 cokpoBuniaunbl 1/13. M3 Toro, uyto ocramock, npyroit B3sut 1/17.
OcraBun xe B cokpoBumiHuie 192. Mbl XOTHM y3HaTh, CKOJBKO OBUIO B COKPOBHIIHHUIIC
MepBOHAYAIBHO?
Knaccuueckue 3a0auu
3aoaua 1. Tpu pblbaka BeuepoM HAJIOBWIM PBHIOBI W JIeTNIM crharh. [lepBblif, MPOCHYBIIKCH
yTpOM, peurwn He OyauTh ocTanbHbIX. OH paszgenun pei0y U3 cajika MOPOBHY, HO OJHA pbiOa
ocTtajach JUIIHEH; OH BEIOPOCHII €€ B BOJY, 3a0pall TPEThIO YacTh yJIoBa U yexal AoMoil. Uepes yac
BCTaJ BTOPOU. JlymMasi, 9TO OH MPOCHYJICS IEPBBIM, U HE jkejas OyJAUTh OCTALHBIX, TPOJIEIIAN TO Ke
camoe, 4TO U TIEPBBIA: BEIKUHYII B BOJY JIUIITHIOK PBIOY, B3SUT TPETHIO YaCTh OT OCTaBIIETOCS yJIOBa
u yexan. Eme yepe3 yac Bce 3TO MOBTOPUI TPETHM PhIOAK, TOXKE CUMTAs, YTO OH BCTaJl MEPBBIM.
Kaxkos 6511 ynoB?
3aoaua 2. Cemb OBDKHUKOB ¢ HOMepamu 1,2 ,...,7 yIIUIM CO CTapTa MO OYepead M MPOLLIH
JUCTAHIIMIO — KXl CO CBOEH MOCTOSHHOW CKOpOCThiO. OKa3ajaoch, YTO KaXKIbIM JBDKHUK
POBHO JBaX/IbI y4acTBOBal B 00roHax. (B kaxaoM 00roHe y4acTBYyIOT POBHO JBa JILDKHUKA — TOT,
KTO OOTOHSIET, U TOT, KOro o0roustot.) [lo okoHUaHuu 3abera TOJKEH OBITH COCTABIEH MPOTOKOII,
COCTOSIIIMA W3 HOMEPOB JIbDKHWKOB B TOpsAke (UHUIIHpOBaHHS. JloKakwte, 4TO B 3a0ere ¢
OIMCAHHBIMH CBOHCTBAMHU MOYKET IMOJTYIHTHCS HE OoJiee IBYX Pa3IMIHbIX TPOTOKOJIOB.
3adaua 3. Hesnaiika Bbimucan mno kpyry 11 HaTypaibHbIX uucen. J[ias KakIOpIX IBYX
COCEIHUX YHCEeJI OH MOCUYUTAJ UX Pa3HOCTh. B pe3ynbrarte cpeau HailIeHHBIX PA3HOCTEN OKa3aJloCh
YeThIpe E€IUHHUIIBI, YEeThIpe NBOWKU M TpHU Tpoiiku. [lokaxwure, yto HesHaiika Tne-TO HOMYCTHII
OLINOKY.
3aoaua 4. B kOMIaHUM U3 CEMH YEJIOBEK JIOOBIE IMECTh MOTYT CECTh 3a KPYTJIbI CTON TakK,
YTO KaXJbIE JIBA COCEAAa OKAXKYTCS 3HAKOMBIMH. J[OKa)KUTe, 4TO M BCIO KOMIIAHHIO MOXKHO YCaIUTh
3a KPYIJIBIA CTOJI TaK, YTO KaXIbIe JBA COCENa OKAKYTCS 3HAKOMBIMH.
3aoaua 5. Kynen exeronno pacxoayer 100 ¢pyHTOB CTepaMHTOB Ha COJIEpKaHUE CEMbU H
MIPUYMHOXKAET OCTAJIbHOW KamWTal Ha OJHY TpeTh. Uepes TpW roaa oH cTai BaBoe Oorade. Kak
BEJIMK CTAJI €ro Kanurai?
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banxoeckue pacuemut

3aodaua 1. busznecmen byOmukoB momyumn B 2013 romy mpubsuie B pazmepe 25000 pyo.
Kaxnpiii cienyromuii ron ero npuobuis yBenuuuBaiack Ha 300% 1Mo cpaBHEHHIO C MPEIbIIYIIHM
rogom. Ckolbko pybneit 3apaboran byonukos 3a 2016 roxa?

3a0aua 2. Kommnanus "Anbda" Hayala WHBECTHPOBATH CPENICTBA B MEPCIEKTHBHYIO OT-
pacab B 2011 roay, umes kanurain B pazmepe 5000 nomnapos. Kaxaeiii roa, Haunnas ¢ 2012 ropa,
OHa MoJty4ajna npulbLib, KoTopas coctasisiia 200% oT kanuTana npeablAyIero roga. A KOMIaHus
«betay» Hayala HHBECTUPOBATH CPEICTBA B APYryto oTpacib B 2013 roxy, umes KaruTan B pa3mepe
10000 monnmapoBs, u, HaunHas ¢ 2014 roma, exxeroIHO mory4asa mpuobLIb, cocTaBisironryro 400% ot
KanuTana mpeapIyiero roga. Ha ckoiapko 10JU1apoB KamuTall OJHOW M3 KOMOAHWH ObLT OoJbIe
KanuTana Ipyroi k konity 2016 rona, eciu npuObLIIs U3 000pOTa HE U3BIMAIACH?

3adaua 3. Knuent B3s1 B OaHke kpeauT B pasmepe 250000 py6. ma 5 mer mox 20 %
rojioBbiX. Kakyto cymMmMy KJIMEHT HOKEH BEPHYTh OaHKY B KOHIIE CpOKa?

3adaua 4. JlBa npustens nonoxunau B O6aHk mo 50000 py0. Kakaplid, IpUYEeM TEPBBIiA
MOJIOKUJT JIEHBI'M HAa BKJIAJ C €KEKBapTajibHbIM Hauucienuem 10 %, a BTOpOii- ¢ €KEroJHbIM
Hauncnenuem 45%. UYepes roa mpuATend MOMYYWIM JIEHBIM BMECTE C MPUYUTAIOIIUMUCST UM
npoueHtamu. Kto nmomyuunn 00sbiryro npuobuib?

Meouuuna

3aoaua 1. Kypc BO3AyIIHBIX BaHH HAYMHAIOT C 15 MMHYT B IEpBbII JI€Hb U YBEJIUYUBAIOT
BpeMsl ATOH MpoLenypbl B Kaxablid cienyoomuid neHb Ha 10 MuHyT. CKOJIBKO JHEH ciemayer
NPUHUMATh BO3YIIHbIE BAaHHBI B YKa3aHHOM peXHME, YTOOBl JOCTHYh HMX MaKCHUMaJbHOW
MPOAOJKUTENIBHOCTH 14 45MuH?

3aoaua 2. Otapixaroluil, cieays COBETY Bpauda, B NEpBBIM JEHb 3aropail 5 MHHYT. A B
KKl MOCIEAYIOUTNI IeHb YBEIUYUBAI BpeMs MpeObIBaHUS Ha coyHIe Ha 5 MuHyT. HA kakoi
JIeHb BpeMs IIpeObIBaHuUs Ha CoJHIe OyaeT paBHO 40 MUHYT?

3a0aua 3. BoiabHOI NpHUHMMAET JEKapCTBO MO CIEAYIOUIEH cXeMe: B MEpBbId JIeHb OH
MIPUHUMAET 5 Kamelnb, a B KaX/Abli CIeNyIOUINi JeHb — Ha 5 Kamnenb 00JbIlle, YeM B MPeabTYIIHMA.
[Ipunsas 40 kanenb, oH 3 gHs mbeT mo 40 Kamenab JEKapcTBa, a MOTOM €XEIHEBHO YMEHBINIAET
pueM Ha 5 Kamelnb, JoBens ero a0 5 kameiab. CKONbKO MY3bIPHKOB JIEKApCTBAa HY)KHO KYIUTh
OO0JILHOMY, €CITU B KXKJIOM cojiep kuTcst 20 MIT JiekapcTBa uTo coctapiser 250 kanensb?

3aoaua 4. 1lo Ha3HaueHUIO Bpaya MalMeHTy npomnucad npenapat 10 mr mo 3 TabneTku B
neHb. Y Hero B Hamuuuu mnpenapar mo 20 mr. CkoyibKo TabJIeTOK JOJDKEH BBINUTH MAlUeHT, HE
HapyIias ykazanus Bpava?

Cnopm

3adaua 1. B copeBHOBaHUU MO CTpeibOe 3a KaKIbIH IMpoMax B CEpUM U3 25 BHICTPENIOB
CTpPEJIOK MOoTy4an mrpadHbIe OUYKH: 3a MEPBBIN MMPOMAaxX - OJHO 0YKO, 33 KOKIBIN MOCIEAYIOIIHI- Ha
0,5 ouka Oosnbiie, yem 3a npeapaymuid. CKOJNBKO pa3 momnan B IeNlb CTPENIOK, MOTYYMBIIUNA 7
mTpadHbIX OYKOB?

3adaua 2. B yrnoBoM ceKTOpe CTaJloHa B IEPBOM Py 7 MECT, @ B KaXKJJOM CIIEAYIOIIEM Ha
2 MecTa 6osblie, yeM B mpeasiayiieM. CKobKo MecT B 26-oM psiay?

3adauu c IKo02UUECKUM COOEPIHCAHUEM

3aoaua 1. B 2010-2016 rr. Ha Tepputopun Boctouno-Kazaxcranckoit o61actu mpou3o0Inio
242 necHbIXx moxapoB. CKOJBKO MOXapoB ObUIO BBI3BAHO H3-32 MECTHOTO HAceJeHus, eciau 4
MPOU3OIILIO MO HEU3BECTHBIM MPUYMHAM W HU3-3a Tpo3bl Ha 118 MeHblIEe, 4eM H3-3a MECTHOIO
Hacenenus? KakoB ymiep0 npuHeceHHBIH Jiecy, €CIu AepeBo BhIpacTaeT 3a 20 JIeT U Kaxa0e IEPEBO
HACBHIIIAET BO3yX KUCIOPOIOM Ha mutomaay 10 M2,
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3aoaua 2. TlonpsauuKky €XEAHEBHO MEPEBBINONHSIN HOPMY IO OYMINECHHIO o3epa Ha 40
KyOOB >KMJIKOCTH, II03TOMY 6 JHEBHYIO HOPMY OHM BBINOJHWIN 3a 4 1HA. CKOJIBKO KyOOMETPOB
KHUJKOCTU MOJAPSAYMKHM OYMILAIM B JIeHb? 3a CKOJBKO JAHEM MOXHO OYHMCTUTH BCE O3€pPO, €CIU
00BEM BOJIBI B 03€pE COCTABIISIET 36 KM,

3adaua 3. OnHolt TpyOOH C TPOMBINUICHHBIM (PEOHOBBIM Ta3oM 3a 4,5 4 3amoaHWIN
MIOJIOBUHY LIUCTEPHBI. 3aT€M OTKPBUIM BTOPYIO TPYOyY, U 3all0JIHEHHUE HUCTEPHBI ObLIO 3aKOHYEHO 32
2,75 4. Halimute 00bEeM ITUCTEPHBI, €CIU MPOU3BOIUTEIHLHOCTh BTOPOH TPyObI 35 m3/4? Tlocne
3aMoJIHeHUs LMCTEpHBI npowusoien Beiopoc 1 % dpeonoBoro raza B armocdepy. Haitnure o0bem
BbIOpOCa raza. ONpeielnTe, ONaceH JIi Ui KHU3HH YeIOBeKa BHIOPOLICHHBIN ras, eciIi o0beM 3 M°
CMEPTEJIEH JUIsl YEJIOBEKA.

3adaua 4. Yepe3 Tpu TpyObl HEPTSIHOE MPEANPUATHE COPOCHIIO HEPTSIHON IUIaM B 03€pO.
Jnst cOpoca Bcero HepTAHOTO HIIaMa B 03€pO Yepe3 TPEThio TPyOy MOTpeOYyeTcst CTONBKO JKe
BPEMEHH, CKOJIbKO IpU CcOpoce uepe3 NEpBYI0 U BTOPYIO OJHOBpPEMEHHO. CKOJBKO BpEMEHU
norpedyercss sl cOpoca He(TAHOTO MUIaMa Yepe3 KaxIyl TpyOy, €clii uepe3 MepBYIO
cOpachIBalOT BOAY Ha 2 4daca ObICTpee, YeM 4depe3 TPEThIo, U Ha 6 4acoB MEJJICHHEE, YeM uepes3
BTOpYI0? CKOIBKO U3-32 cOpoca HEPTAHBIX OTXOJI0B MOTUOAET )KUBHOCTH B I'OJI, €CJIM B CPEIHEM 32
MecsIl morudaet 12T1. pui6?

3aoaua 5. Bcero noctynuio B Bo3ayx 1048,13 Teic.T. 3arps3Hsmonmx BeniecTB. CKOJIbKO
OBUTIO BBIOPOIIEHO TBEPABIX BELIECTB, €CJIM ra3000pa3HbIX ObUIO BbIOpomeHo Ha 771,77 ThHIC.T.
Menbie? Onpenenute ymepd, HAHOCUMBIA KUCIOPOY, €CJIM BBIOPOC ra3000pa3HbIX BEIIECTB B 4
pasa onacHee, YeM BBIOPOC TBEPABIX BEIIECTB.

/lpyeue 3a0auu

3aoaua 1. Bace Hano pemnts 490 3anau. ExxeJTHEBHO OH pelIaeT Ha OJTHO M TO e KOJIUYe-
CTBO 3ajJlau OOJIbIIE MO CPABHEHHUIO C MpeabAyIluM AHeM. V3BecTHO, 4TO 3a MepBblid 1eHb Bacs
pewmi 5 3agay. Onpenenure, CKOJIbKO 3a/1a4 pemni Bacs B mocneaHuii 1eHb, €clii co BCEMU 3aj1a-
yaMu OH crpaBwiics 3a 14 aHeil.

3aoaua 2. (3aoaua Hanoneowna.) OnHo 3 7 IPEeBHUX YyJeC CBETA — €TUIIETCKUE MUPAMU/IBI.
Camas 3HaMEeHHUTAas U3 HUX — MUpaMuJia Xeorca BeICOTOM 147 M, B OCHOBaHUU KOTOPOU KBaJpaT co
CTOpPOHOM 233. eciv U3 KaMEHHbIX OJIOKOB MUpPaMM]Ibl BO3BECTU CTEHY TOJIIMHON 20 cM BOKpYr
®paHiuy, TO KakoBa OyaeT BbIcOTa 3TOM cTeHbI? CuuTaTh, YTO O00MIAs JJIMHA MOPCKUX H
cyxonyTHbIx rpanun @pannun 5000 k.

3a0aua 3. YdeHuUK €311 Ha aBTOOYCHYIO 3KCKYPCHIO B ipyroit ropoa. Tyzaa aBroOyc mien 2
4, a oOpatHo (apyrum mytem) — 1 4 20 muH. IlIKompHHK 3aMeTHII, YTO TMOKa3aHUS CIHIOMETpa
yBesmmuminch Ha 200 km. KakoBa JyiHa nepBoro v BTOpOro mytu?

3aoaua 4. llo nerenpe, uzoOperarenb IIaxmaT MOMPOCHI y Laps B Harpaxy 1 3epHO
MIIEHUIBI 32 IEPBYIO KJIIETKY IaXMaTHOM JOCKH, 2 — 3a BTOPYIO, 4 — 3a TPETHIO U T.A., 2%. 33 64-10.
MOJKET JIM Laph BBIIIOJIHUTH ATY NPOCHOY?

3aoaua 5. ExxeromHO MPUPOCT JIPEBECHHBI HAa OMBITHOM y4acTke coctaBisieT 10%. Kakoe
KOJIMYECTBO PEBECHHBI Oy/IeT Ha yuacTke depes 10 ner, eciu ceifuac ee 10° M2

3a0aua 6. B TabauHOM JBIME OJIHOW CHUTApETHl COJACPKHUTCS MHOTO SIOBUTHIX BEIIECTB,
paspylaloMX OpraHu3M dYejoBeka. Ompenenure NPOLEHTHOE COJAEp)KaHHE CaMbIX SIOBUTHIX
BEIIECTB — Ta0ayHOIO JIErTs, OKUCHU YIJIepoJa, OJOHUS, - B OJTHOW cUrapeTe, eciii HUKOTHHA 2%;
TabayHOTO ACTTA B 7,5 pa3 Ooiiblile, 4eM HUKOTHHA; OKHCh yIJIepoaa COCTAaBIsIET 3/5 OT KonudecTBa
TabaYHOTO JIETTS; MMOJIOHUMA COCTABIISIET 2/3 OT KOJIMUECTBA OKHCH YTJIEpO/Ia.

3aoaua 7. Cpennuii Bec HoBopoxaeHHOro pebenka 3 kr 300rp. Ecnu y pebenka Kypsmui
OTeIl, TO €ro Bec OyAeT MeHbIe cpeaHero Ha 125 rp; ecnum kypsimias MaTh — MeHbie Ha 300 rp.

65



Omnpenenure, CKOJIBKO MPOLIEHTOB TEPSET B BECE HOBOPOXKACHHBIMN, €CIIM: a) KypHUT Mara; 0) KypuT
MaMa (OTBET OKPYTJIIUTE 10 €AUHULL).

3aoaua 8. llouranboH IleukWH momIeN Ha MEHCUI0O M PEUIMJI BBIPAILlMBATH LIBETHI IS
npojaxu. OH kynun 15 mykosur munwid mo 500 py6., HO B3onwio TonbKo 12 u3 Hux. [lomyuut mm
[TeykuH PUOBLIBL, €CITU 3TH JIMITUU OH TIpoaact 1mo 750 py0. 3a 1BeTOK?

3adaua 9. Ilpu cTpoUTenbCTBE CENBCKOTO AOMA MOXHO HCIOJIb30BaTh OJUH U3 IBYX THUIIOB
BapHaHTOB (PyHJaMeHTa: KaMeHHbIN Wi OeToHHBIN. [[ns kameHHOro gyHaamenta Heobxoaumo 9
TOHH npupoHoro kamus U 10 memkoB nemenTa. /s 6eronHoro GyHnaMeHTa He0OX0IUMO 8 TOHH
mebHs u 57 MemkoB 1ieMeHTa. ToHHa kamHs ctouT 1650 py6neit, mebenp ctout 610 pyoOneit 3a
TOHHY, & MEIIOK 1neMeHTa ctout 220 pybreit. Ckoilbko pyOsiell mpHUIeTCs 3alIaTUTh 32 MaTepHal
s GyHIaMEHTa, €CJIM BRIOPATh CaMblii JIeTIEBbIA BapuaHT?

3aoaua 10. Tlpu omuare yciyr yepe3 IUIATSKHBIM TepMHHAJI B3UMaeTcsi komuccus 2%.
Tepmunan npunumaer cymmsl, kpataele 100 py6. Mecsunas ruiara 3a uatepHer cocrasisier 1000
py0.. Kakylo MHUHHMaNbHYI0 CyMMY IOJIOXKHTHh B MPHUEMHOE YCTPOMCTBO TepMHUHANIa, YTOOBI Ha
cueTy QpUpPMBI, IPEIOCTABIISIIONICH HHTEPHET-YCIYTH, OKa3anack cymMma, He Menbias 1000 py6.?

3adaua 11. IlyTb TOpMOXKEHUS 1O CyXOMY ac(albTy IPU CKOPOCTH JBUKEHUS aBTOMOOUIIS
60 xM/u coctasiset npumepHo 0,039% ero ckopoctu, a Mo o0JeIeHeN0N JOPOre MyTh TOPMOKEHUS
YBEIIMYMBACTCS B 9TOM K€ ciiydae B 4 pa3a. KakoB myTh TOpMOKEHHSI aBTOMOOMIISI TIPH CKOPOCTH
60 kmM/4 mo obnexeHenoil popore? (MyTh TOPMOXEHHS - IyTh, MPOWJICHHBI aBTOMOOWIEM OT
Hayajia TOPMOXKEHHS /10 €ro MOJIHONM OCTaHOBKH)

ITPAKTUYECKAS PABOTA Ne 27
Ha3Banue npaktuyeckoil padorbl: Onucanue npouzo0CmMEEeHHbIX NPOYECco8 ¢ NOMOULIO
epaghuxos ghynxyuil.
Iesab pabdoThl: 3aKpeNUTh HABBIKU MMOCTPOEHUS IpaduKOB (HYHKIMHA, OMMCAHUS CBOMCTB (DYHKLIUU
o e€ rpaduky.
Pesyabrarsl:
@Dopmupyemvie 3nemenmot IIK (npogpeccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymiecTBasaTh cOOp JaHHBIX JAJS aHAIM3a UCHOJIb30BAHUS 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.
npeomemnste. 11P6 02, [TP6 03, TTP6 05, TTPy 06, TPy 07, I[1Py 08
3HAHHUA: onpejeseHue GyHKINU, e€ CBOUCTB U rpadukKa.
YMEHHS: IOCTpoeHue rpapuka GyHKIUH.
Xoa padorbr:
1) IIpuBenure npUMEpPHl HUCIOJIB30BAHUSA JIMHEHHOU
GyHKIMH B OKpYXamoIlleM MHpe, HaydyHOH U
IIPOM3BOJICTBEHHOI chepax.
2) Ha pucynke 1 wu3oOpaxéH rpaduk IBHKEHUS
nemexona m3 nyHkrta B B nyHkr E. Hcenmoms3ys stot
rpaduk OTBETUTH Ha BOIIPOCHI:

a) Ha xakom paccrositHum oT myHkTa E HaxoQuTcs MyHKT

B? 6) C xakoit CKOPOCTBIO JIBUTAJICS TTEIIEX01?
B) Ha xakom paccTossHuu oT nnyHkTa B oH caenan npusan?

€ NG X 63 B 1Q
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r) CKOJIBbKO BPEMEHHU JTHIICS TTPUBAJ?

1) Yepes kakoe Bpems IOCIE INpHBaja IELIEXOJ
npuObLT B MyHKT E? -

L

e¢) 3amucath Gopmynoit ¢pyukuuto S(t) Ha ydacTkax
rpaduka BC, JIE, C/I.
3) Pacxompl 1mpu nepeBo3ke rpysa JAByMs
BHJAMU HKEJIE3HOJOPOIKHOTO TpaHCIopTa
BBIUUCIIAIOT IO (OpMYyIIaMm:

y1= 10000 + 40x, y2= 20000 + 20x,
I/I€ X-pacCcTOsSIHUE NEPEBO30K B KWJIOMETPAX, a y P.- Puc. 2
TPaHCIOPTHBIE PacXolpl 10 IEPEBO3KE TIpy3a
IIEPBBIM U BTOPBIM BUAAMM TpaHcnopra. Haiitu, Ha
KaKHe PACCTOSHUS M KAKUM BHIOM TPAHCIIOPTA MEPEBO3KH Ipy3a OyayT 6osiee 5KOHOMUIHBIMH.
4) VYkaxuTe KaKue peajbHbIe IPOLECCHl OIKUCHIBACT KBaApaTUIHAasK (QYHKIIUS.
5) IlyTh, NpOiICHHBIN TEIOM 3a MEpPBbIC t CEKYH/ CBOOOHOTO MaJCHHsI, MOXKET ObITh BBIYHCIICH

t? . o
no ¢opmyne h = gT ,rae g =~ 10 m/c?. ITocrpoiite rpaduk 3aBucumoctd H ot t. Haiigure no

rpaduKy: a) paccTOsHHUE, KOTOPOE MPOJIETUT MaJarolluii B MponacTb KaMeHb 3a HepBbie 5 ¢; 0)
BpeMs, 3a KOTopoe KameHb mposietut nepebie 100 m. Haiinute rimyOuHy mpomnactu, eciu majeHue
KaMHsI [TPOJI0JIkKaIoch 15 c.

INPAKTUYECKAS PABOTA Ne 28
Ha3Banme mpakTuueckoil padoTwl: PaouaHHbvlii Memoo usmepenus yeio8 6pawjeHus U Cesa3b C
2PaodycHol Mepoul.
Lean padoTel: HayunuThes IepeBOAUTE OJIHY MEPY YIJIOB B APYTYIO.

PesyabTarsi:
Dopmupyemote 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymecTBnsaTh cOOp MaHHBIX /IS aHAIHM3a WCIOJIB30BAHUS M (DYHKIIMOHHPOBAHMUS
IPOrPaMMHO-TEXHUYECKHUX CPE/ICTB KOMITBIOTEPHBIX CETEH.
memanpeomemnsie. MPI1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnuie: 11PG 01, ITPy 06.
3HaHus: [ToHsTHE O IpayCHON M paAiaHHON Mepe yriia.
yMenus: [lepeBos rpaaycHOM MephI B paIiaHHYIO U OOpaTHO.
Xona padoThI:
Popmyia nepexosia OT rpaayCHON MephI K paJIMaHHOM!

o pao = i -af
Pa%= 180"
a =135°
Hampumep.
PHMEP a pao = ”0-1350:3—7r
180 4
Dopmyiia nepexosia OT pagluaHHON MePHBI K T'PATyCHOM:
180°
o =—— o pao
T
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Hanpuwmep,

27
o=—
3
0
a0 =180 2T _po0
r 3

[ =R

JIMHa AYTH OKPYKHOCTH

R 2
S=—-«a
Ilnomanb KpyroBoro cekropa paauyca R 2
3agaHusA 1J151 CAMOCTOAITEILHOMH padoThI:
Bapuanrt 1
1. IlepeBenuTe MaHHbBIE YKCIa U3 TPAIyCHON Mephl B paguannyo: 75°,10°, 144°, 1080°.

5t 11w

o s
2. [lepeBenuTe JaHHBIE YUCIIA U3 PAJAMAHHON MEpHI B IPayCHYIO: ST

3. Kakoit KoOp/IMHAaTHON Y€TBEPTU COOTBETCTBYET yIrOJI:

431°  -731°  5m  -531° n 13n

6 4 3

4. Paguyc okpyxxHOCTH paBeH 2 cM, & =30°. Haiitu miomanb cektopa B cm?
5. dyra nnuno#t 0,25M ctsaruBaet 1neHTpaibHbIi yroiu 0,5 pan. Halitu paguyc oKpyHOCTH

Bapmuanr 2

1. IlepeBenuTe naHHBIE YMCIA U3 TPaTyCHOM Mephl B paanannyro: 15°, 18°,108°, 720°.

o m 7m 13w
2. HepeBeL[I/ITe AAHHBIC YUCJIa U3 palUaHHOU MCPBI B I'PalyCHYIO: E B E; T

3. Kakoli KOOpJMHATHO!N YETBEPTU COOTBETCTBYET YIOJI:

531°  -631° T -431° 3n 16m

6 4 3

4. Paguyc okpyx’HOCTH paBeH 2 cM, & =150°. Haiitu muiomans cexropa.
5. Ayra nnmmuou 0,49 M crsaruBaeT neHTpanbHbii yroi 0,7 pax. Halitu paauyc oKpyKHOCTH.

MMPAKTUYECKAS PABOTA Ne 29
Ha3Banue npaktuueckoil padorwl: [lpumenenue OCHOBHbIX MPULOHOMEMPUYECKUX MONCOECTNE
O/l BbIYUCTIEHUS 3HAYEHUL MPULOHOMEMPUYECKUX QYHKYUL NO OOHOU U3 HUX.

Ilenv pabomwpri: HayuuTbcs HAXOIUTh 3HAUEHUS TPUTOHOMETPUYECKHX (YHKIMHA, HCIONb3YA
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO.

Pesyabrarsl:
Dopmupyemuie Inemenmut IK (npoghpeccuonanvno opuenmuposannoe cooepicanue):
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— TIK 2.3. OcymiecTtBasaTh cOOp JaHHBIX AJS aHAIM3a WCIOJIb30BAHUS M (DYHKIMOHHPOBAHUS
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.
npeomemnuie: 11P6 01, ITPy 06.
3HAHMSA:
— Tlonstue o cuHyce, KOCUHYCE, TAHI€HCE U KOTAHT€HCE.
— 3HaKu TPUTOHOMETPUUECKUX (PYHKLMH IO YETBEPTAM.
— Ilonarue 00 OCHOBHOM TPUTOHOMETPHUUECKOM TOXKAECTBE U €0 CIEIACTBUIX.
yMmenusi: lcronb3oBaHME OCHOBHOTO TPUTOHOMETPHUYECKOIO TOXAECTBA U CBOWCTB
TPUTOHOMETPUUYECKUX (YHKUMH JUIsl ONpENeNeHus 3HAuY€HUM TPUTOHOMETPUUYECKUX
byHKIHIA.
Xox pabdoThI:
OcHhosHoe mpuzoHomempuieckoe moicoecmeo u cie0Cmeusl U3 He2o:

) 1 Vs
cos’ o +sin‘a =1; 1+tg°a=—=—,a = —+7n,neZ;
] CoS™
Sina 1 T
tga =——,seCca=——,a #—+7znn,ne’Z; ) 1 .
cosa cosa 2 l+ctg°a =———,a#zn, neZ,
SIN" &
cosa 1
Clga = — ,coseca=——,a#xn,ne’Z; T
sina sina tga -ctga =1, a;tEn, neZz.
3agaHus 1J151 CAMOCTOAITEILHOMH padoThI:
Ne Bapuanrt 1 Ne Bapuant 2
1 Brrancnuths 3HaueHne BBIPpAXKCHUA 1 Brruncnutes 3Hauenue BBIPpaXXCHUA
12- cos o -4,5 . ecnu 3,5-sino-1,5 , ecnu
. 2v2 n 43 T
sin 0=—= MpH 0<a<; COS 00 =—— l'IpI/I0<0[<;.
2 Brrancnuth 3HaueHne BBIPpAXKCHUA 2 Brruncnutes 3Hauenue BBIPpaXXCHUA
3cos? a- 6 +3sin’ o 5sin? o +0,61 +5 cos’ a
npu cos a=-0.3. npu sin o= -0.4.
3 | BeuMCIUTh 3HAYCHHUE BBIPAXKECHUS 3 | BeruncauTh 3HaYCHUE BBIPAKCHHS
2 cos® a+ 1 26 cos® a -1
1 1
npn tg o= 3 npu tg o= S
4 | .Yopocrure: 4 | Yopocture:
cos®a - tg?a:(1-cos?a). sina-ctg?a: (1-sina)
5 | Yopocrure: 5 | Yopocrure:
(2+cosa) (2- cosa)+ (3+cosa) (3- cosa)+
+(2- sina) (2+sina). +(3- sin ) (3+sina).
6 | Yopocrure: 6 | Yopocrure:
cost—1 cost+1 sint—1 sint+1
sint sint ’ cost cost '
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7 | Yopocture: 7 | Yopocrture:
1-sinx cosx 1+cosx sinx
cosx  1+sinx’ sinx 1-cosx
8 | Yopocrure: 8 | Ymopocture:
(sina-2cos o)+ 4sin o cos o (3sin o + 2 cos a)® - 12sin o cos o

MHPAKTHYECKAS PABOTA Ne 30
Ha3BaHue npakTHuyeckoii padoTbl: BuinoineHue moicoecmseHHbIX NPeodpaz08aHuli ¢ NOMOUbIO
Gopmyn npusedeHusl.

Hear paGorsl: Hayuutbes ucnonb3oBaTh  (HOpMYNbl  NPUBEACHHUS JJI1  BBINOJHEHUS
TOXJIECTBEHHBIX IPE0Opa30BaHUM.

Pesyabrarsl:
Dopmupyemoie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymecTBasaTh cOOp JaHHBIX JJIS aHAIHM3a WCIOJIB30BAHUS M (DYHKIMOHHPOBAHUS
MIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnwie: MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnosie: 11P6 01, [1Py 06.
3HAHHUSA:
— llondartue o cuHyce, KOCUHYCE, TAHT€HCE U KOTAaHTEHCE.
— Ilonstue o popmynax npuBeaeHUS.
ymenusi: lcnonwpzoBanue ¢GopMyn TpHUBEACHHUS IS YOPOILIEHUS W BBIUMCICHUS
TPUTOHOMETPHUECKHUX BBIPAKECHUU.
Xoa padoThi:

Jnst BBIYMCIIEHUS] 3HAYEHUNW TPUTOHOMETPUYECKUX (DYHKIMI JFOOOT0 yria HYKHO YMETh
CBECTH 3Ty 3a/layy K BBIYMCIEHUIO TPUTOHOMETPUUYECKUX (PYHKIMH COOTBETCTBYIOIIETO OCTPOIO
yria.

C 37011 11eTBbI0 HEOOXOAUMO:

1. Bocmonb3oBaTbcs MEPUOJUYHOCTHIO TPUTOHOMETPUUYECKUX (YHKIUN U JA00aBUTH (WU
BBIUECTh) K apryMeHTy (YHKIHMH IIeJIo€ YHCIO MEPHOIOB, YTOOBI B pe3yiabTaTe MOJ 3HAKOM
(GYHKIIUU OKa3aycs yroJl, MEHBIIHHA M0 MOIYIIO OJTHOTO MEPUOIA.

NG

[Mpumep. sin 405°=sin (360° + 45°) = sin 45° = >

2. Bocmonb30BaThCsl CBOMCTBAMHU Y€THOCTH UM HEUETHOCTH TPUTOHOMETPUUYECKUX (DYHKIIUH.

Hanpumep: tg 863°=tg (5 - 180° - 37°) =tg(-37°) =-tg 37°
cos /313°=cos (4 - 360° - 27°) =cos (-27°) = cos 27°.
K octpomy yriy MokHO nepeiTH, nMoyib3yach (GopMyIaMu MPUBEACHUS.

Dopmynamu npusedenuss Ha3bIBAIOTCS (OPMYJbI, BBIPAXKAIOLINE TPUTOHOMETPUYECKHE
¢ynkmm yrinos 90°+ ¢, 180°+«r, 270°t &, 360° + & uepe3 TpuroHomerpudeckne GYHKIMH yriia
a.

Vsl 180°+ a u 360°+ a cunuTaroT 00pa30BaHHBIMU OTKJIOHEHUEM ¢ OT TOPU30HTAIBHOM OCH;
a yribl 90°+ a u 270°+ o — OTKIIOHEHUEM YIUIa 0 OT BEPTUKAIBHOM OCH.

IIpasuna npusedenus: B neBoii yacti GopMyIibl IPUBEIECHHUS CTOUT MPUBOIUMAsT (DYHKITHSL.
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. Ecau yeon obpaszosan omrioneHuem om 20pu30HmMaibHOU ocu, m.e., mo Ha3eaHue QyHKyuu
He U3MeHsAemcsl, d 3HaAK 6epeémcs mom, KOMopbulil UMeem UCXOOHAsl QYYHKYUs B TAHHON YETBEPTH.

Hanpuwmep, sin (180°- o) =sin a, cos (180°-a) = - cOS a.

Il.  Ecnu yeon obpazosan omkionenuem om GepmMUKAIbHOU OCU, MO HA36aHUe QYHKYUU
uzmensiemcs (SIN na COS, tg Ha Ctg), a 3nax bepémcsi mom, KOMOPLIIL UMeem UCXOOHAS PYHKYUSL 8
OaHHOU uemeepmil.

Hanpumep, sin (90°+a )=cos a, cos (270°-a) = - sin a.

IMpumepsr: CocraButh GopMynbl npuBeAcHHs IS 1) C0S(360°-Q) u 2) ctg(90°+ Q) Ha
OCHOBaHUM YKa3aHHBIX IIPABUIL.

1) Yron 360°- O mnonydeH OTKJIOHEHMEM yria (X OT TOPU3OHTAJIBHOM OCH, IO3TOMY B
paBoii YacTu (GOPMYJIbI IPUBEACHUS CTAaBUTCS ncxoaHas GyHkuus, T.e. COSA co 3HaKOM «+» Him
«» . Ecmu yron @ octpeiit, To yron 360°- & sBisercs yrioM 4eTBEPTOW YETBEPTU, B KOTOPOM
KOCHHYC MOJIOKHUTENIbHBIHN, CIIe0BaTeIbHO, COS(360°- & ) = COS X .

2) Yrom 90°+Q mnosyuyeH OTKJIaAblBaHWEM yria (& OT BEPTUKAIBHOW OCH, MOITOMY B
bopmyne npuseneHus GyHkus ctg(90°+ & ) mepeiinet B Ko-QyHKIHIO 1g & CO 3HAKOM «+» HIIH «-
». Ecnu yron & — octpbiii, TO yroa 90°+ & ectb yroia BTOpOil 4eTBEPTH, B KOTOPOH KOTaHIE€HC
OTPHIIATEIIbHBIN, ClICIOBATEIbHO, CtQ(90°+ & )= -tg & .
3aganus 1J151 CAMOCTOATEIbHON padoThI:

Bapwuanr 1.

1. Ynpoctuts BeIpaxkenue:

tg (gﬁ—aj-tg(ﬂ+a)—cos(%+a)-sin(7z+a)
a) ;

3 T . T . (37
ctg (—7[+aj-tg (——aj+cos(7z—a)sm(a——j+sm[——aj-cos(7z+a)
5) 2 2 2 2 .

2. BBIYHCIIUTD:

. 5r 1 S5r . 407 11z
a) sin—: 0)cos| —— 1. 8)tge—: 2)SINn—: O0)ctg—.
) 1 ) ( 3j ) tg 2 ) 2 )ctg ;
r sin(—225°) - cos(—120°) - tg330° - ctg240°;

Bapmuanr 2.
1. YopocTuTth BelpaxkeHue:

sin(;:—,B)-cos(3—7[—,B)+ctg (Ezmﬁj-ctg (7—p)
a) 2 2 ;

COS(gﬂ'—a) -sin(;z—a)+cos(27r—a)-sin(a—%)+tg(7z—a) -tg(gﬂ—a)
0)

2. Beruuciauts:

. 11x A 137 . 297 27
a) sih—: 6)cos| —— |; tg—: sSin—; O)ctg| —|.
) 3 ) ( 3j 6) 1g 1 2) 2 )cg( 3j
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sin315°-cos(-210° ) tg300°-ctg (~240°)
T) ;
Bapuanr 3.
1. YopocTuTs BeIpaskeHue:
sin(ﬁﬂ—a)-cos(a—Zﬂ) +tg(§7r+a) g (7 —a)
a) 2 2 ;
Sin(7[—0()-COS(%?I+0€]+COSZ(3H—0[)+IQ (37+a)-ctg(r-a)
6)

2. Bpraucaute:

15m 13m 31n 41m
a)tg —6)cos(— —) B) Sin —r)ctg — n)ctg(— —)

2 cos(—210°)-sin330° - tg120° - ctg (—3000) ;

Bapuanr 4.
1. YopocTuts BI)Ipa)KeHI/Ie'

cos(z+ f3)- S|n(—7r+ﬂ) ctg(B—r)- ctg[ ,8]
a)

Sin(gﬂ'—a)-COS(ﬂ'—d) +sin(37r—a)-cos(5—a) +tg(7—a)-tg (gﬂ'—l-a)
6) .

2. BEIUUCIUTD:

17m 197 37 61m 51
a) cos —6) tg(— —) B) ctg Tr) cos — p)sin(— —)

sin 240°-cos(-330° ) tg (~315°) - ctg420°;

r)

ITPAKTHYECKAS PABOTA Ne 31
Ha3Banue npakTu4eckoii padorbl: Boinonnenue moicoecmeeHubix npeoopazo8anuii ¢ nNoMoubio
Gopmyn crnodcenus.

Heap padoTsl: GopMUpOBaHNE HABBIKOB MCIOJIB30BaHUs (DOPMYIT CIIOKEHUS PU TPE0Opa30BaHUN
BBIPa)KCHUI.

Pesyabrarsl:
Dopmupyemvie 3n1emenmut IIK (npogheccuonanvno opuenmuposanmoe cooepircanue):
— TIK 2.3. OcymectBnsaTh cOOp TaHHBIX IS aHATW3a UCHOJIL30BaHUS M (PYHKIIMOHUPOBAHUS
MPOrpaMMHO-TEXHUUECKUX CPEACTB KOMITBIOTEPHBIX CETEH.
memanpeomemnwie: MPII 01, MPII 02, MPII 03, MPIT 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnoste. 11P6 01, TPy 06.
3Hanus: [Tonstue o popmynax cioxeHus.
ymenusi: [IpeoOpa3oBaHre TPUTOHOMETPUYECKHX BBIPAKEHUNH C TOMOIIBIO (OpMYI
CJIOKEHUS.
Xon paboThr:
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cos(x + y)=cosx-cosy —sin x-sin y
cos(X — y)=cosx-cosy +sin x-sin y
sin(x+ y)=sin x-cosy +cosx-sin y
sin(x—y)=sin x-cosy —cosx-siny .
Igx+1gy
l—tgx-tgy
Igx—1gy
1+1tgx-tgy
ctgx-ctgy—1
cigx+cigy
ctgx-ctgy+1
ctgx—ctgy

tg(x+y)=

ig(x—y)=

ctg(x+y)=

cig(x—y) =

Ipumep 1. Berancaure COS15°

Pemenue:  npencrasum  19° B mume  pasmocrn  45°—30°. Torna
cos15° = cos(45° — 30°) = cos45° - c0s30° +sin 45°-sin 30° = g : ? + ‘/25 % _V6 Z V2 _

IIpumep 2. YIpoCcTUTE BBIPAKEHHE COS(X + y) + COS(X - Y) .

Pemenue:

cos(X + )+ cos(x — y) = cosx-Ccos y —sin X-sin y +CoSX - COS Y +

+Sin X-sSin y =2C0SX-COS 'y

3agaHusA 1J1s1 CAMOCTOAITEILHOMH PadoThI:

Bapwuant 1

_ tg13° +tg47°
1. Beruucnure: a); SIN 75° 0) 1-1g13° -tg47° ;

3.3 . (7
2. 3mnas, yro COS ZE,? <a <2r , Beuuciute: SIN Z—a’ .
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Bapuant 2

1-1g28°-tg32°

0
1. Bemuuciute: a) C0S1057; 6) tg28° +tg32°

: 12 .« 4
2. 3Has, 4ro Slna’:E;E<0{<7Z,BH‘II/ICHI/ITei COS OH_E .

Bapuant 3

tg11° +tg34°

. 0
1. Bsmuuciure: a) SIN157; 6) 1—tg11° -tg34° ,

3z T
2. 3Has, uro COSa =—-0.8,7r<a < PR BBIYHCIIUTE: COS(E — aj .

Bapuant 4

1+tg76°-tg31°

1. Berumcnure: a) sin 1050; 0) tg76° —tg31° '

. S5 3w
2. 3nas, uro SINa = —E,— < @ < 27, BBIYUCIHTE:

2
. T
sin| o — = |.
( 3)

ITPAKTHYECKAS PABOTA Ne 32
Ha3Banue npakTudeckoil padorbl: Boinonnenue moicoecmeeHubix npeoopazo8anuii ¢ NOMoubio

Gopmyn yosoenrno2o apeymenma.

Heabr pabGorsl: (GopMHUpOBaHME HABBIKOB MCIONb30BaHUS (OpMYJT JBOMHOrO yria Mpu
npeoOpa3oBaHUM BBIPAKEHUH.

Pe3yabTarsi:
Dopmupyemvie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymectBnsaTh cOOp TaHHBIX IS aHATW3a UCIOJIL30BaHUS M (PYHKIIMOHUPOBAHUS
MIPOTPAMMHO-TEXHUUECKUX CPECTB KOMITBIOTEPHBIX CETEH.
memanpeomemnwie: MPII 01, MPIT 02, MPII 03, MPIT 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnoste. 11P6 01, TPy 06.
3HaHus: [lonstue o popmynax qBOMHOrO yria.
ymenusi: IIpeoOpa3oBaHne TPUTOHOMETPUYECKHX BBIPAKEHUH C TOMOIIBIO (OpMYI
JIBOMHOTO yria.
Xon paboThr:

Sin 2X = 2SIn X - COS X
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C0S2X =C0s® X —sin® X =2cos’* x—1=1-2sin? X

2tgx
tg 2X = —g2
1-tg°Xx
sin 2x
11 1LY .
Ipumep MPOCTHUTE BBIPAKEHHE COS X
sin2x  2sin X-COSX :
Pemenue: = =2sIn X
COS X COS X
COS2X
11 2.Y .
Ipumep MIPOCTHUTE BBIPAKEHHE SiN X + COS X
cos2x  cos’x—sin®x  (cosx—sin x)-(cosx +sin x) :
Pemenne: — =— = - =COSX—SInX.
SIN X+ COSX SIN X+ COSX SIN X+ COSX
3agaHus 1J151 CAMOCTOAITEILHOM padoThI:
1 BapuaHt 2 BapuaHT
1) 20 sin a cos o 2) 4 sin % cos & 1) 10 sin a cos a 2) 6 sin 7 cos =
8 8 12 12
3) sin 6a.cos 60 4) sin 220 - cos % 2a 3)sin3a.cos 3o 4) sin 250, - c0s % 5a
) 2t94a V4 2tg2
5) 1-2 sin® % 6) — 2, 5)2cos? — -1 6) 295
4 1-tg°4c ) 8 1-tg*2c
7)12sin23 230 8) sin £ cos & 2 2 . a a
acos”3a 8) sin N 7 7) 20 sin “4acos “40.  8) sin — COS —

IMPAKTUYECKAS PABOTA Ne 33
Ha3Banue npakTuueckoil padoTbl: Buinonnenue moocoecmeenHvlx npeoopasoeanuii ¢ noMOubIo
Gopmyn nonosunHo2o apeymenma.
Henabr pabGorbl: (GopMUPOBaHHWE HABBIKOB HCIOJIB30BaHUS (OPMyYNT MOJOBHUHHOIO yria Mpu
npeoOpa3oBaHUM BBIPAKEHUH.
Pe3yabTarsl:
Dopmupyemvie 3n1emenmut IIK (npogheccuonanvno opuenmuposanmoe cooepircanue):
— TIK 2.3. OcymectBnsaTe cOOp JaHHBIX JUIsl aHAIW3a UCIOJb30BaHUS M (PYHKIIMOHUPOBAHUS
MIPOrpPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnwie: MPII 01, MPIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnuie: 11P6 01, ITPy 06.
3HaHusA: [ToHsATHE O POpMyIIax MOJIOBUHHOTO yTia.
ymenusi: IIpeoOpa3oBaHue TPUTOHOMETPUYECKHX BBIPAKEHUI C TOMOLIbI0 (HopMyl
MIOJIOBUHHOTO yIJia.
Xox pa0doThI:
Dopmynsl NOI0BUHHO20 apZymenma
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,a l—cosa
1) sin"—=——
2 -
2 0 1 +Ccosa
2) cos e i
2
,a l1—cosa
3) tg"—=
2 l+cosa
o sina l1-cosa
4) rg— =—
2 l+cosa Sino
, & l1+cosa
5) ctg"—=
l-cosa
o sin o l+cosa
0) cig —= e
l-cosa sino
Ilpumep 1:]lano: Pemenue:

sina=0,6,0°<a<90°

o . a a a
Hartitu: sm;, cos;, tg;.

1) 3uas sina, M0 OCHOBHOMY TPHUIOHOMETPHYECKOMY
TOXJIECTBY, HAUJEM COS I

cos’a =1 —sin’a
cos’a=1-0,36 =
cosa =0,8

0,64, T.x. « € [ yeTBepTH, TO

2) ITo popmynam MOJTOBUHHOTO yIja:

1—cosa
2

a

1 — cosa
sin? = =—

a
<=> sm—

1—0,8

sm— 1

1+ cosa
cos— /

’1 + 0, 8
cos— 0,

a

0,

O

— cosa

1 + cosa

2

tg

_ 1—cosa
1+ cosa
_1
9 3

V0, ,cos;zv ) ;tgzgzé.

tgz

Ortser: sm; =
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IIpumep 2: Haiinure tg 5?”. Pemenne: Vcrions3ys popmyy tg% = 1cosa

sina

5 1 T
57 1—cosT 1—cos(n+z)_1+cosz

tg— = = =
8 sin% sin (n+%) —sin%
V2
1t 24z
IR
2

Otset: —V2 — 1

3aganus 1J151 CAMOCTOATEbHON PadoThI:

Bapuant 1 ‘ BapuanT 2

. a a a
1) Beruucaure sin 5,C0S—, tg 2> CCIIH:

L4 3w 1 T
sina ==, a € (1.57) cosa=—=,a € (5;m)
2) Jloka3aTh TOXIECTBO:
1+sin(T—6 l—cost __ £
a) C0523t=w 2) sint _tgz
0)2sin?2a = 1 + sin(270°— 4a) 0)2c0s?(45°+ 3a) + sinba = 1
3) Beruucauts:
a)sin 22,5° a)sin15°
3n 3
6) 5 )3

MPAKTUYECKASI PABOTA Ne 34
Ha3Banue nmpakTudeckoid padorwl: [IpeobOpazosanue cymmvl mpucoHOMempuiecKux QyHKyuil 6
npouseeoeHue.

Hear pabGorbl: Ha  KOHKpETHBIX HpUMepax  HAyyUTbcid  NPeoOpa3oBHIBATH  CyMMY
TPUTOHOMETPUUYECKHUX (PYHKIUI B IPOU3BEICHNE

Pe3yabTarsl:

@Dopmupyemvie 3nemenmot IIK (npoghpeccuonanvno opuenmuposannoe cooepiicanue):

— TIK 2.3. OcymectBnsaTe cOOp DaHHBIX JUIsl aHAIW3a UCIHOJb30BaHUS M (PYHKIIMOHUPOBAHUS

MIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.

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

MPP 02.

npeomemnuie: 11P6 01, ITPy 06.
3HaHmA: [lonsTHe o popmynax npeobpazoBaHUs CyMMBbl TPUTOHOMETPHUECKUX (QYHKIUHN B
MIPOU3BE/ICHUE.
ymenusi: [IpeoOpa3oBaHue TPUTOHOMETPUYECKHX BBIPAKEHUNH C TMOMOIIBIO (OopMyIl
peoOpa3oBaHusl CyMMbl TPUTOHOMETPUYECKUX (PYHKIMI B TPOU3BEACHNUE.

Xox padoThI:
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Jlnst mpeoOpa3oBaHusi anreOpandeckoil CyMMBbl TPUTOHOMETPHUYECKUX (YHKIHUH B MPOU3BEICHUE
MIPUMEHSIFOTCS (POPMYJIBI:

sina + sinf§ = 2sin ﬁcosTﬁ
sina —sinf§ = 2sin ﬁcosTﬁ
cosa+cospf = 2 cos = ﬂcos—ﬁ
cosa—cosf =2 smTﬂsmﬂTa;
__ sin(axp)
tga + tgh = cosacosf’
Ilpumep 1. Bbraucinuts: COSll—ﬂ- COSS—ﬂ
12 12
Pewenue:
Uz Sz Uz o7 bz bx
11z 5z

+
C0S——-cos—=-2- Sin 12 12 - Sin 12 12 =-2. Sin 12 -Sinl—
12 12 2

N Iro
"

=-2. Sln— Sin z- -2
3

Ilpumep 2. Bpraucinuth: COS (%- L) - cos (%+ £)

Pewenue:

T T T T
S-p+ B —p- P
cos(%- p) - cos(%+ L) =-2Sin 4 5 4 . Sin 4 4 =

2
=2 Sin %-Sin (-ﬂ):-Z-g-Sin B =~/2Sin B.
3agaHusA 1J151 CAMOCTOAITEILHOMH padoThI:
1 ¢éapuanm ‘ 2 eapuanm
IIpeoOpa3yiiTe B npousBeaeHne
1. sin 60° + sin 40° 1. cos 70° + sin 40°
2. cos 10° — sin 20° 2. cos 75° + cos 15°
3. cos 20° — cos 80° 3. tg25° — Ctg70°
4 5 s 4 s N 7
. COS 75 — C0S 75 . sin 17 sin 12
5 .5t 0w 5 . 3m . S5m
. sinT— — sin - . 9721971,
s s T T
6. tg(Z+x)+tg(Z—x) 6. sm(g+a)—sm(g—a)
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Beruucaure:

7. t922°30°-tg67°30° 7. tg13°30°+tg76°30°
.57 . & T 1

8. SINn ——SIn —. 8. COS—+COS—.
12 12 12 12

IIpeoOpa3oBaTh B Npou3BeeHNe:

9. 2coso+1 9. 2cosa+ /3
YupocTturs:
2 T 2 /a
COoS -—) - CO0S +—),;
10. (o 6) (o 6) 10. cos? (a-%) - cos? (o +%);
IIpeoOpa3yiite B cymmy
7. sin 459 sin 15° 11. cos 35% sin 33°
7 T
8. cos 50° cos 15° 12. cos—
coS 12 cosS 17
9. 4cos(a + B) cos(a — B) 13. 12sin(—9a) sin 4a
a 3a
10. 4 c0s— COs @ sinT 14. cos(a + B) cos(2a + B)
T T T m
11. 4 cos (E — x) cos (E + x) 15. 4 cos (E + X) sin (§ — x)

INPAKTHYECKAS PABOTA Ne 35
Ha3Banue mnpakTnueckoii padorwl: [Ipeobpazosanue npousgedenuss mpueoHOMempuiecKux
@yHKYULL 8 CYMMY.
Heas paGorbl: Ha KOHKpETHBIX MpHMEpax HAYYUThCS NpeoOpa3oBbIBaTh IPOU3BEICHHE
TPUTOHOMETPUYECKHUX (PYHKIUI B CyMMY.

Pesyabrarsl:

Dopmupyemvie 3nemenmut 11K (npogheccuonanvno opuenmuposannoe cooepiricanue):

— TIK 2.3. OcymecTBasaTh cOOp JaHHBIX JAJS aHAIM3a UCHOJIb30BAHUS M (DYHKIIMOHHPOBAHUS

IIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.

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

MPP 02.

npeomemnoste. 11P6 01, TPy 06.
3HaHus: [lonstne o Qopmynax mnpeoOpa3oBaHMsI MPOU3BENCHUS TPUTOHOMETPUUYECKUX
(GYHKIHA B CYMMY.
ymenusi: [IpeoOpa3oBaHue TPUTOHOMETPUYECKHX BBIPAKEHUH C TOMOILIBI0 (HopMyn
npeoOpa30BaHus MPOU3BEICHHS TPUTOHOMETPUYECKUX (PYHKIUN B CyMMY.
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Xox padoThI:
[Tpu BBITIOJIHEHWH 3aaHUIA 110 TAHHOW TEME HYXKHO YMETh MIPUMEHSTH CIEAYIONIe POPMYIIbI:
1. ®opmyiel mpeoOpa3zoBaHus TPOU3BEACHUS TPUTOHOMETPHUUECKUX (DYHKIHHA B CYMMY:

sina - cosf = %[Siﬂ(d + B) + sin(a — B)];
cosa-cosf = %[cos(a + B) + cos(a — B)];
sina -sinf = %[cos(a —B) —cos(a + B)].

Ilpumep 1. IIpeoOpazoBaTh NPOU3BEACHUE B CYMMY
sin(43° — 19°) +sin(43°+ 19°) 1

sin43°-cos19° = > =3 (sin 24° + sin 62°)

3aganus 1J151 CAMOCTOATEIbHOM padoThI:
1. 3ameHuTe NpoOU3BeACHNE TPUTOHOMETPUYECKHX QYHKIMI CyMMOM:

1) cos 52° cos 22°; 5) cos 50° cos 58°;
2) 2sin52° cos 8% 6) sin 31° cos 41°;
3) sin 52°sin 7°; 7) 25sin 24° sin 44°;
4) 2005~ cos ~ : 8) 23in£coss—7E _
10 4 7 14

2. YIpocTUTE BBIPAKEHUS:
1) cos 3o cos o — oS 7o €0s S5a;  3) sin 4 cos 3B —sin 5B cos 2f;
2) cos 3a cos o —sin 3a sin o 4) sin 4B cos 3 — cos 4f sin 3.
3. IlpoBepbTe paBeHCTBA:
V3 J3

1) €0s50°+2sin40°sin10°=——. 4) 2cos40°cos10°—cos50°=——.
2 2

: : 1
9y 2sin25°c0s5°—sin 20° = Ly 5) SIN20°+200s25°sIN5° = .

3) sin5a—2cos4asinoa=sin3a; 6) cos3a—2sin 2a sin 5o = cos 7a.
4. BbIYHCJIHTE:.

1) tg 15° + tg 75°; 5) sin’ 3?“ —cos” % ;
2) cos® 3+ cos® 1—cos 4 cos 2; 6) Sin43§+00543§;

3) tg41°tg43°tg45°tg 47°tg49°;  7) sin® %ﬂ +cos® %ﬂ ;

4) tg 20° tg 40° tg 50° tg 70°; g) cos® g —sinSg |

IMPAKTUYECKAS PABOTA Ne 36
Ha3Banue npakTu4yeckoii padorsl: [Ipeobpazosarue mpuesoHoMempuyecKux 8blpaddceHuil.

80



Heans padoTsi: PopMHupOBaHHE YMEHUN MPeoOpa3oBaHUs TPUTOHOMETPHYECKUX BHIPAKCHUNM HA
OCHOBE paHee U3YUYEeHHBIX TPUTOHOMETPUUYECKUX (PopMyII.

Pe3yabTarhi:
Dopmupyemuie Inemenmut IK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymecTBasaTh cOOp JaHHBIX JJIS aHAIM3a WCHOJIb30BAHUS M (HYHKIMOHHPOBAHUS
MIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnwie: MPI1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnsie. 11P6 01, TPy 06.
3HaHus: [lonarue o TpuroHoMeTprUecKux popmymax.
ymenusi: IIpeoOpa3oBanue TPUTOHOMETPHUUYECKUX BBIPAKEHUH € MOMOIIBIO PA3TUYHBIX
TPUTOHOMETPUYCCKHUX (POPMYIIL.
Xoa paGoTsI:
[lepen BbInoHEHHEM PaOOTHI TOBTOPUTE BCE NU3YUECHHBIE paHee POPMYJIbI:

Bapuanm 1.
Al. Vupocture Beipakenue  SIN 20t - SiN 3oL — COS 20t - COS 3o — COS 5ot .
2 .2 2 2
A2. Beruuciure  2C0S° oo —4SIin“ o, ecim COS o= -

A3.Y sin 2z cos”+cos 27 sin”
. HpOCTI/ITe BBIpa)KeHI/IC - ° i - ° —_ .
15 5 15 5

Ad4. Y sin id cos id cos” sin id
. IIPOCTUTEC BBIPAKCHUC - - _ = - ° - .
P P 3 12 312

AS. Brraucmre: sin(1800 —60°)+cos(27o° +3o°).

1—tg20c

AG6. YipocTuTE BRIpAXKEHHE —mM8M——
P P COS 20

A7. Beraucure: COS( 270° +60° ) + COS(:I.SOO —60° ) :

A8. YrpocTuTe BhIpakeHHE (1—!— ctg %0 )(COS 2o —1) .

A9. Haitnute 3Ha4eHUE BBIPAKEHUS
5C0S X -Sin2X —5C0s2X -Sin X, ecnn cos(g + x) = g .
A10. Haiinure 3Ha4eHNE BBIPAXKCHUS

5c0sX-Sin2X+5c0s2X-SiN X, ecnu 5cos(§+3x) =-2.

Al1. Vipoctute Beipaerue COSX - cos(g + x) +3-sin2x.

A12. Yupocrute Bolpaxkenne COSXCOS( 27— X)+ 2 —Sin 2x.

A13. Yupocture Beipaxenne  SiN 5ot - SiN 3o+ €0S 5ot - €0s 3o, — €os 8a.
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. .2 3
A1l4. Berunciure 4SIn20L—1200320L, ecmu  SIN OL=§.

S

B1. HaiiguTe 3Ha4eHHE BBIPAKEHUS ﬁCOS o — %, ecm SINoL=—,|=, a e [900; 2700:|

B2. Haiinure 3HaueHNE BbIpAXKEHUS \/6 cosa., eciu Sina = i -

I
B2

T
Sas—.
2
Bapuanm 2.

. . 2 2 .
Al. Haiinure 3Hagenue Boipaxernunst  —24Sin“ o -co0s“ o, ecom  SIN 200 = —

|

2
1

2

. . 2
A2. Boauciure  4SIN OL—5COSZOL, ecm SIN" o=

A3.V cos” coS il sin” sin id
. YIIPOCTUTEC BLIPAKCHUC - - = - - .
P P 7 42 7 42

Ad. Y cosz—”-cos‘r)—”+sin2—”-sin5—”
. YIIpocTuTe BEIpakeHUEe 7 ) 7 1
AS. Beruncnure: COS(].8Oo +60° ) — COS( 90° +60° ) .

1
CoS o

—tgzocj—ZSinzoc.

A6. YpocTuTe BhIpakeHHE (

A7. Beruucnure: COS(360o +45° ) + COS( 270° — 45° ) :

83in2a

1+tgza

A9. Haiinute 3HaueHuE BbIPAKEHUS

A8. YpocTute BeIpa)keHHE

3c0sX-Sin2x —3c0s2X-Sin X, ecm SiN(3n+X) = —%.

A10. Haiinnure 3Ha4eHNE BBIPAXKECHUS
5sin2x-sinX+5C0s2X-Cos X, ecn 5¢0s(5n— X ) =3.

A11. Ypocrure oipaxenne 2(COS4X-COS7X +SiN2X)+ 2-Sin4x-sin7x.

A12. VipocrtuTe Beipaxkenune SiN OLCOS(B—ZTc + OL) ~1-cos?a.

1
A13. Haiiqure COS 20., ecnim COS oL =— 7

2

) 2
A14. Beruncure  9SIN“o—4, ecom COSOL=— 9

B1. HaiinuTe 3HaueHue BhIpaKEHUS \/6 COS ( 2T+ o ) , €CIIN sina = i , —

Tcoo<
e 5 Sa<

Nla
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B2. Halinute 3HaueHHMEe BBIPAXKEHHS  — 26 cosa — % , eclih sina =— % ,

ae| —90°% 90° |.
[ ]

Bapuanm 3.
. 2 2
Al. Haiinure COS™ oL, ecim COS 20, = § )
.2 2 .2 2
A2. Boruuciure  4SIN“ o —5€0S” o, ecom SIN o= 3

A3.Y cos7r COoS id sin” sin id
. IIPOCTHUTC BBIPAKCHUC - - - - .
P P 5 20 5 20

A4 Y sinz.cos4—”+cos£-sin4—”
. Yrpoctute BhIpaskeHue . 1 5 1
AS. Beruncnure: COS(9OO +30° ) + COS(3600 ~60° ) .

160032a
1+ctg %

A7. Beraucnure: COS(36Oo +45° ) + COS( 270° — 45° ) .

A6. YpocTuTe BhIpakeHHE

2

A8. YpocTute BeIpakeHHE SSIH_ZOL .
1+tg°a
A9. Haiinute 3HaueHue BbIpaXKEHUS
3sin2x-sin x —3c0s2X-CoS X, ectu €OS(3m—3X) = % .

A10. Haiinure 3Ha4eHNE BBIPAKEHUS
3sin x-sin3X—3C0sX-CoS3X, ecin 3cos(4m—4x)=—1.

A11. YrpocTuTe BBIpaKeHHE COS% : COS(%( 27 — X)) _3_sin? %

A12. Vnpocrute Bolpakenune COS20L-COS(2(2m+ o)) —3—sin %2a.

A13. Beranciure 8 —:|.4COS2 o, ecim SINoL=— % .

A14. Yrpoctute Boipaskenne SN 6c- COS 4oL + Sin 4ot - €0s 60, — 25in 10c. .

B1. Haitnute  3HaueHue  BBIpAKEHUSA % COS(% — OL) , €CIIN CoOSo = \/g ,

oe |:1800; 3600] .B2. HaiiguTe 3HaueHMe BBIPAKECHUS \/ECOS( 2n+ ), ecnn SiNaL =

Sl

<a<Z
2

N|a

Bapuanm 4.
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Al. Haiigute cos’ o , ecimm COS 20 =

win

. 1
A2. Boruuciure SCOS2 o—1, ecim SIha = Z

A3. Ypocrure Bepaxenne  C0S54° -€0S9° +sin54° -sin9°.

A4V sin—”-cosl—cosz—ﬂ-sinl
. YrpocTute BhIpaskeHue c 15 c 15
AS. Beruncnure: COS(3600 —60° ) + COS( 270° +60° ) .

ctg 20 -1

A6. YIIpOCTHUTE BBIPAKEHNE
P P COoS 20l

A7. Beraucre: sin(360° —45°)+ cos(27o° +45° )

A8. YnpocTtute BblpakeHUE (COS o+ Sina ) 2 +sin2ao..

A9. Haiinute 3HaueHUE BbIpaKeHUS

2.

7C0S2X-COS X+ 7siN2X-SiNX, ecn 7sin(377t - x)
A10. Haiinure 3HaueHNE BBIPAKEHUS

1,5sin x-sin3Xx +1,5¢c0S3X-COS X , ecnu 4sin(2x+§) =-2.

All. Yopocture BblpaxeHHE sinﬁ . COS(l(E + X)) +1- coszé .

3 3\ 2
A12. Yrpocture Boipakenne COS3B-SiN(3(w+B))—2+15-sin6p.
2 .2 2 3
A13. Berunciure  10C0S”™ oo —SIN“ o, ecnom COS oL = E .
. . 3
Al4. Haiiqure COS 20, ecom SIN oL =— -

B1. Haitnure  3HaueHWe  BBIpAKEHUSA 1- A ’% sin ( o+ TE) , ecmm COSOL = \/% ,
oce[Oo; 1800].

y 3 .1 0. AnO
B2. HaiinuTe 3HaueHue BhIpaXKEHUS E COS( T — OL) ,ecam SINAL = E ,ae|0 ; 90

IMPAKTUYECKAS PABOTA Ne 37
Ha3Banue mnpakTuyeckoid padoTwl: MHccriedosanue ceolicmeé u nocmpoexue 2pagpuxos
MPUSOHOMEMPUYECKUX U OOPAMHBIX MPUSOHOMEMPUUECKUX QYHKYUIL.
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Heap padorbl: Ha KOHKpETHBIX MpUMepax HAYYUTbCS CTPOUTH TPUTOHOMETPUYECKUE (PYHKIIMH,
OTIpEIEISATh UX OCHOBHBIE CBOMCTBA.

Pesyabrarsl:

Dopmupyemote 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymiecTBisaTh cOOp MaHHBIX IS aHAJIM3a WCIOJIb30BaHUS U (DYHKIIMOHMPOBAHUS
MIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIBIOTEPHBIX CETEH.
memanpeomemnwie: MPI1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnuie: 11P6 01, ITPy 06.
memanpeomemnsie. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02
npeomemnsie: 11P6 04, I1P6 05, ITPy 08
3HAHUSL:
— Tlonstue o rpaduKax TPUTOHOMETPUIECKUX (YHKITHI.
— Tlonstue o oGnacTu onpeaeneHus U 3HAYEHUs,, MOHOTOHHOCTH, SKCTPEMyMax U HYJAX
GbyHKIHN.
ymenus: [loctpoenue rpaukoB TPUTOHOMETPUUECKUX (DYHKIUI.
Xoa pa6oTsI:
I'paduxu pynkuuii y = sinA, y = cosA, y = tg A, noctpoenHsle 15 auanasona ot 0° 1o 360°,
MOKa3aHbl Ha PUCYHKAX HIDKE.

| | y=sinA | . y=cosA
ve o oo ]
1L [ | ' I
0,5} | | | |
| 1 1 1 1 \

| i |

| ! |

I : 1 |

' | | !

210 20 330 | 0.5 lno :m.?iﬂﬁﬂ?

! |
1
|

o0 g0, 130 "~ 240 | 3001360 Y Y NET TR T AT
: |

-0,5- Y120 ,EW A _ﬂgs_anﬁﬂglu 180 :ann : A
! | | T ' | .
! I I

I'paduk pyskimn y = sinA(cunyconsa) I'padux pyHkumu y = cosA(kocunycousa)
¥ | : ! L y=tghA
| ! '
a I : ! :
2r 120 270 330 |
O d0o090 750 240 | 300~ 1360
-2r I /ﬂﬂ I : A
- | | | 1
! 1 1 |

I'padux Gynkiun y = tgA(tanrencona)

CunyconajbHbIe H KOCHHYCOHAAIbHBIE IPaQUKH
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¥ y=Sin2A ¥ y=sin{1i2)A

1_ - - ., .
x/) ",
x A
’ o ! : y !
& ad 10, 20¢°
\\\ K
-1 -1l e
—smﬂ y=smA
r .y =sinA = sin(1/2)A
I'paduk. y = sinAnuy = sin2A (cunycouisl). paguk. y = sinduy = sin(1/2)
(cuHyCcou/IBI).
f\ fi Y y=cos(1i2)A
[ia 5 o
-1 =T
I'paduk. y = cosAuy = cos2A I'padux. y = cosAuy = cos(1/2)A
(KocuHYyCOUIBI) (KOCUHYCOU/IBI).

Ilepuoanyeckue pyHKIUN U IIEPHOJ

Kaxnplii u3 rpadukoB QpyHKIMIA, TOKa3aHHBIX HAa YETHIPEX PUCYHKAX BBIIIE, IOBTOPSIETCS
IIPY YBEIMUYEHUH YIJIa A, IOATOMY UX Ha3bIBalOT MEePHOANYECKUMH PpyHKuuAMH. OyHKIUN
y = sinA uy = cosA nosropsitorcs uepes kaxsie 360° (unu 21 paguan), moatromy 360°
Ha3bIBAETCS MepPHOAOM 3TuX PyHKIMH. OyHKIMKM Y = Sin2A Uy = cos2A NOBTOPSAIOTCS Yepes3
kaxsie 180° (unmu T pajiuaH),lmodTOMY 180° - 3T0 MIePHOJ IS TaHHBIX (QYHKIUH.

B o6miem ciyuae ecnmu y = sinpA uy = cos pA (rze p - KOHCTaHTa), TO nepuoi QyHKIUU
pasen 360°%p (umu 2nt/p pamuan ). Clie0BaTeNbHO, €CIIM Y = sin 34, To HepHOJ 3TO QyHKIUH
pasen 360°/3= 120°, ecniu y = cos4A, To nepuos 31oit hyHkiuu pases 360°/4= 90°.

AMIuiaTyaa

AMIUIMTYI0H Ha3bIBAE€TCS MaKCUMaJIbHOE 3HaU€HUE cuHycouabl. Kaxapiil u3 rpaduxos 1-4
uMeeT amruiutyny +1 (T.e. onu konedmores mexay +1 u -1). OgHako, ecnu y = 4sinA, kaxnaas u3
BEJIMYUH SinA ymHOXaercs Ha 4, TakuM o0pa3oM, MaKCHUMajibHasi BEIMYMHA aMIUIUTYIbl - 4.

Amnanoruuso Uit y = 5c0s2A ammiurtyna paBHa 5,
v y=3sin2A a epuoz - 360°/2= 180°.
IIpumep 1. [TocTponuts y = 3sin2A B nnana3oHe
ot A= 0° 10 A=360°
Pemenue: Ammmuryna =3, nepuos = 360°/2

A
7 } L 1
o 27 a Ll
9;\/130 \/m =180°.
2
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= =cOs(A+45
N .} cosA ¥ (f )

I'padux. [Tocrpoenue y = 3sin2A (cunycouna).
IIpumep 2. [Toctpouts rpaduk y = 4cos2x B

y 4cos2A muanazone ot x=0° 1o x=360°
_l'f=

Fa -— Pemenne: Ammuryna = 4. nepuos = 360%/2
=180°.
I'padux. [Toctpoenue y = 4cos2x
3 v '.fel-ﬂ" PTTE S'Erl:: (kocuHycoua).
Yriibl 3ana31bIBaHUS U ONlepPesKeHH s
KpuBble cuHyca 1 KOCHHYca HE BCerja
) naunHaoTes B 0°. UToObI yuecTs 310

00CTOSITEILCTBO, MEPUOAMUYECKAS (DYHKIIHSI
npeacrasisiercs B Buae y = sin(4 + a), rae o -
caBUT (pa3bl OTHOCUTENBHO ¥ = SIiNA Uy = coSA.

CoctaBuB TabnuUIly 3HAYECHUHN, MOKHO
noctpouts rpaduk pynkuuu y = sin(4 — 600),
MOKa3aHHBIN Ha puC. cieBa. Eciu kpuBas y =

sinA naunnaetcs B 0°, To kpuBas y = sin(A4 —
60%) naunnaercs B 60° (T.e. ee Hy/IeBOe 3HAYCHHUE
Ha 60°
npasee). TakuM 06pa3oM, TOBOPAT, UTO Y =
sin(A — 60°) 3ana3abIBaeT OTHOCUTENBHO Y =

sinA na 60°. I'pauk. y=sin(A-60°) (cunycouna).

CocrtaBuB Ta0nMIly 3HAYCHUH, MOKHO

-1

noctpouTh rpaduk Gynkuuu y = cos(A + 45°),
MOKa3aHHbBII Ha puc. HIKe. Ecnu kpuBas y = cosA
HaunHaercs B 0°, To kpuBasy = cos(4 + 45°)

HaunHaeTcs Ha 45° neBee (T.e. ee HyseBas BEIMUMHA
Haxojautcs Ha 45° panbite ). Takum 06pasom,
roBopsT, 4to rpaduky = cos(A + 45°) onepexaer rpadux y = cosA na 45°. I'padux.
y=c0os(A+45°) (xocurycousa).

B o6mem Buze, rpaduk y = sin(A — ) 3ama3apiBaeT OTHOCUTENIFHO Y = SinAHa yro o.
KocuHycouna umeer Ty xe GpopMy, 4To M CHHYCOM 1A, HO HauuHaeTcs Ha 90° nieBee, T.e. onepexkaer
ee Ha 90°. CnezoBatennsHo, cosA = sin(A + 90°).
Ipumep 3. [Toctpouts rpaduk y = 5sin(4 +
30°) B quanaszone or A=0° 10 A = 360°

Pemienue: AMmuintyna = 5, nepuon =

360°/1 = 360°. 5sin(A + 30%)onepesxaer 5sinA
na 30°T.e. HaunHaercs Ha 30° paHblue.
I'paduk y=5sin(A+30°) (cunycouna).
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Ipumep 4.Iloctpouts rpaduk y =
7sin(2A — m/3) B quanasone ot A=0° 10
A=360°. Pemenue:

y=Tsin{ZA-n3)
g

Amruatyna = 7, nepuon =2n/2= 1 paauaH A
B o61em ciiyyae y = sin(pt — a) 35.:’;

3ana3biBaeT OTHOCHTEJIbHO Y =
sinpt Ha a/p, cienoBarensHO 7Sin(2A —

Y
1/3) 3ana3nbpIBaeT OTHOCUTEIBHO 7Sin2A Ha
(n/3)/2, T.e. Ha /6 paxuan uam Ha 30°,
I'paduk. y = 7sin2Any = 7sin(2A — n/3)
(cunycouppl).
3agaHus 1J151 CAMOCTOAITEILHOM padoThI:
[Toctpoiite rpadukn GyHKINII:
1 sapuanm 2 sapuanm
1. y = 3sinx 1. y = 2cosx
T _ /[
2. y=cos(x+§) 2. y=sm(x—g)
3 = tg= 3 = Ctg=
_ s _ s
4. y=251n(x—5) 4. y—3cos(x+§)
Omnpenenute cBoiicTBa PYHKIUH B 3a1aHUM 1o Ne 2.

Tect Ne 1 mo Teme: «PacriozHaBaHue rpa()MKOB TPUTOHOMETPHYECKHUX QYHKIMID)
Bapuant Nel
1.I'paduk xaxoit pyHKINU U300paKeH Ha PUCYHKE?

1) y=sinx
2) Yy=-—C0SX
3) y=-sinx
4) Y =COSX

2.I'paduxk xakoil pyHKIIMM N300paskeH Ha pUCyHKe?

1) Yy=cosx+1
2) y=sinx-1
3) y=cosx-1
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4)

y=sinx+1

3. I'paduk kakoit GpyHKIIMKM M300pakeH Ha pUCYHKE?

1)
2)
3)
4)

y=cosx—1
y=sinx—-1
y=Cc0SX+1
y=sinx+1

5.I'paduk kakoit GyHKIIUM H300pakeH HA pUCYHKE?

1)
2)

3)

4)

yzlcosx
2
y =—2sinx
y_Eﬂnx
yz—lcosx
2

5. 'paduk kakoit pyHKIIMK N300paxeH Ha pUCYHKE?

1)

2)

3)

4)

y =sinx

y =cos(x+£j
2

y:sm(x+z)
2

y =—C0S X
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Bapuant Ne2

1.I'padux xakoii pyHKIMM N300pa’keH HAa pUCyHKe?
1) y=sinx 00 O O
2) Y=CO0SX :
3) y=-sinx
4) y=—COSX

2.I'paduk xakoii GpyHKIMM U300paXKeH HA pucyHke? - :

1) y=sinx-1
2) y=cosx—1
3) y=sinx+1
4) y=cosx+1

3.I'paduk xakoil pyHKIMH H300paKeH HA PUCYHKE?

1) Yy=—2C0SX
—cos X

2) y=c0s
1

3) y=3sinx

4) y=sin2x

4. I'pacduk xakoil pyHKIIMU N300paXKeH Ha pUCYHKE?

1) y=-sinx

2) y= c:os(Z - xj
2 NG g
3) y:sin(z—x) |
2

4) Y=—COSX

5 I'paduk kakoi GyHKIIMU N300pakeH HA pUCYHKE?

_1
1) y=3c0sX
2) Yy =C0S2X
—cin X
3) y=sin3
4y y=-2sinx




ITPAKTHYECKAS PABOTA Ne 38
Ha3panue nmpakTuuyecko padoTwl: /cnonvzosanue ceoOUCE MPU2OHOMEMPUYECKUX (DYHKYUL &
npogheccuonanbHuIx 3a0auax.

Heab padoTbl: BeiICHUTE 001aCTH MPUMEHEHHS TPUTOHOMETPHYECKHX (PYHKIMH B Pa3IHYHBIX
00JIaCTSIX HAYKU U MIPAKTHKH.

Pe3yabTarhi:

Dopmupyemuie Inemenmut IK (npogpeccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymecTBasaTh cOOp JaHHBIX JJIS aHAIM3a WCIOJIb30BAHUS M (HYHKIIMOHHPOBAHUS
IPOrPAaMMHO-TEXHUYECKHX CPEJICTB KOMITBIOTEPHBIX CETEH.
memanpeomemnsie: MPI1 01, MPII 04, MPII 07, MPII 08, MPII 16, MPII 18, MPII 19, MPII 21,
MPK 08, MPK 11, MPP 02, MPP 09.
npeomemnsie: 11P6 01, I1PG 04, TTIP6 05, ITP6 06, I1P6 14, TPy 16, ITPy 18, TPy 19.
3HAHMSA: CBOWCTBA M rpa)uKy TPUTOHOMETPUIECKUX (DYHKITHIA.
YMeHHUsI: TPUMEHEHNUE TPUTOHOMETPHUECKUX (HOPMYJT IS PEIICHHUS MTPAKTUYECKHUX 3a7ad.
Xoa pa6oTsI:
Vcnonp3ys pa3nuyHble HICTOYHUKK MH()OPMAIUK, HalAUTE OTBET Ha CICIYIONIIUI Ha BOIPOC: Kak
WCTIOJNB3YIOTCS TPUTOHOMETPUYECKHE (QYHKIIUH B:
1) Acrponomuu;
2) Hasuramuu;
3) Axyctuke;
4) Ormruke;
5) buosoruu;
6) Menunune,
7) CeiicMoJIOTHH;
8) Mereoposoruu;
9) ApXHTEKType U CTPOUTEIBCTBE;
10) Kaprorpaduu;
11) Pa3paboTke KOMIBIOTEPHBIX UTP.
A Taxke MpuBeANTE 1€ CBOM MPUMEPHI HCII0JIb30BaHHsI TPUTOHOMETPUYECKUX (YHKLIUH.

MPAKTUYECKASI PABOTA Ne 39
Ha3Banue npakTu4eckoii padorbl: Pewenue ypasHenuii 6uoa sin X=a u cos x=a.

Heanb padotbl: BoipaboTaTh HaBBIKK pELICHUS POCTEHIINX TPUTOHOMETPUYECKUX YPaBHEHUH.
Pesyabrarsl:

Dopmupyemwie 3nemenmut 11K (npogheccuonanvno opuenmuposannoe cooepiricanue):
— TIK 2.3. OcymectBasaTh cOOp OaHHBIX JUIsl aHAIW3a UCIOJb30BaHUS M (PYHKIIMOHUPOBAHUS
MIPOrpPaMMHO-TEXHUYECKHUX CPEJICTB KOMIBIOTEPHBIX CETEH.
memanpeomemnsie:. MPII 01, MPIIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemnuie: 11P6 03, ITPy 07.
3HaHusi: [loHATHE O NpOCTEMIIMX TPUTOHOMETPUUECKHUX YPABHEHMSIX M METOAAX MX
peleHusl.
yMenusi: HaxoxeHre KopHel NpOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUN.
Xox padoThI:
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YpaBHeHus BHIA: cosx=a, sihx=a, Ha3bIBAIOTCS NMPOCTEeN UMM
TPUTOHOMETPHYECKMMHU YPABHEHUSAMM.
Jnist perenust mpoCcTEeHINX TPUTOHOMETPUYECKIX YPAaBHEHUH IPUMEHsIeM (POPMYJIBL:

cosx=a, [a| <1
X =+arccosa+2/m, nez npu a)0
X = +(r —arccosa+2zm,n e z npu a0.

Yacmmusie cnyuau:
npu a=1 x=2zn,Nez;

mpu a=0 X:%+7zn, nNez;
npu a=-1 X=7+2m, Nez.
sinx=a, |a <1
x =(—1) -arcsina+ 7k, k e z, npu a)0,
X = (-1)*"arcsina+ 7K,k € z, mpu a0,

Yacmuole Cﬂyqau:

mpu a=1 X:%+27zk, kez:

mpu a=-1 X:—%+27zk, kez:

npu a=0 x=7K, ke z.
Heobxodumo nomuums: arcsin (— a) =—arcsina;
arccos(—a)= 7 —arccosa ;

PaccmoTpuM nmpumeps! perieHns: ypaBHEHHM.

1 sinx——2
. >

K .
Ucnonbzyem popmyny X = (— l) .arcsina+7k, ke z.
[ToacraBum B popmyny a = g , TIonyanM X = (— 1)k -arcsin g +7K, kez.

. . N2 7
Hatinem arcsin 7 o Tabiwuite: arcsin 7 = Z .

Kk T
3anuceIBaeM OTBET: X = (— 1) Z +7K kez.

J2

2.8INX=——,
2

k+1

Henonsayewm popmyny X = (1) -arcsina+ 7k, k e z.

2 . 2
[MoxcTaBum B hopmyny a = %, nonyaum X = (— l)k *.arcsin 3 +k kez.
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V2 _x

. A2 .
Haiinem arcsin > no tabmauie: arcsin — =
k1 7T k
3anucheiBaeM OTBET: X = (— 1) A +7Kk, KeZ.

3. COSX = !
: >
Hcnons3yem popmyny X =Farccosa+2m, NeZ.

1
[Moacrasisiem B hopmyiy a = % , ToTy4qaem X = iaI’CCOSE +2m, Nez,

1
Haxoxum 3HayeHne arcCos— Mo TadiuIle.
V4
3anuceiBaeM oTBET: X = i§ +2m NezZ,

4, COSX = 1
: 5
Ucnonbzyem popmyny X =+(x —arccosa)+2zmn, N € Z.

1
[oncrasnsem B popmyiy , momydaem X = (7 — arccosz) +2mM,nez.
1
Haxoaum 3HaueHne arccosE 10 TaOJIUIIe, BBITIOIHAEM HEOOXOJMMbIC BBIYMCIICHHS.

2
3amnuchiBaeM OTBET: X = i? +2m, Nez.

3agaHusA 1J151 CAMOCTOAITEILHOM padoThI:

1 Bapuanr. 2 BapuaHT.
Pewume ypasuenus: Pewume ypasuenus:
1) 2cosx++/3=0 1) 2cosx +vV2=0
2) 2sinx—1=0
3) 2sin(—3) =2 2) 2sinx =3 =0
4) 2COS(§ - g) =43 3) 2cos(—2x) = —/3
: : V3
5) sin3xcosx —cos3xsinx = > 4) 2sin(3x — %) =2
6) sin2xcos2x = —i

.Xx b4 X . TN_
5) 2(sm§cosE — cosZsin E)_ﬁ

. X X
6) sin?=—cos?==1
4 4

HPAKTHYECKAS PABOTA Ne 40
Ha3Banue npakTuueckoii padborel: Pewenue ypasuenuti 6uda tg x= a u ctg x=a.

Heap padotbl: BoipaboTaTh HaBBIKK pPELICHUS MPOCTEUIITNX TPUTOHOMETPUUYECKUX YPaBHEHHH.
Pe3yabTarhi:

Dopmupyemuie Inemenmut IK (npogpeccuonanvno opuenmuposannoe cooepicanue):
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— TIK 2.3. OcymecTBasaTh cOOp JaHHBIX JAJS aHAIM3a WCIOJIb30BAHUS M (DYHKIIMOHHPOBAHUS
IIPOrPaMMHO-TEXHUYECKHUX CPEICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnwie: MPI1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPIT 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemnusie: 11P6 03, I1Py 07.
3HaHus: lloHATHE O NpOCTEMIIMX TPUTOHOMETPUUECKUX YPABHEHMSIX U METOAAX MX
pelIeHusl.
yMenus: HaxoxneHue KopHeH POCTENIINX TPUTOHOMETPUUECKUX YPABHEHUMN.
Xox padoThI:
VYpaBHeHHUS BHJIA! tgx=a, cigx=a Ha3bIBAIOTCS NpOCTeHIUMH

TPUTOHOMETPUYECKUMHU YpaBHeHMsIMHM. JlJis pelieHus NpOCTEUIIUX TPUTOHOMETPUUYECKUX
YpaBHEHUH MTPUMEHSIEM (POPMYIIBL:
tgx=a

X=arctga+mM, nez mpu a)0
X =-—arctga+m,n ez npu a0
ctgx=a
X =arcctga + 7K, k € z, npu a)0
X = —arcctga + 7k , K € Z, npu a(0
Heo0xonumMo NnOMHHUTB:
arctg (- a) = —arctga
arcctg (— a) = —arcctga .

Paccmorpum npumMepsbl pelieHus ypaBHEHHH.
1 tgx=1
Hcnonesyem popmyny X = arctga+m, Ne z.

TMozacrasnsem a=1, nomysaem X = arctgl+sn nez.

[To Tabmuie HaxouM 3HaueHue arctgl = Z .

T
3anuceiBaeM OTBeT: X = Z +/M, Nez.

2. tgx=-1
Hcnonb3yem popmyny X =—arctga+m 6 Ne Z,
IMoacrasmsiem a =1, monydaem X = —arctgl+m, N € Z,

Vs
[To Tabnunie HaxoauM 3HadueHue arctgl= 1

T
3anuceiBaeM OTBET: X = _Z +m, Nez,
3. ctgx=+/3.
Ucnonszyem Gopmyny X =arcctga+m, Ne Z.

IloxncrasisieM a = \/§ , momy4daem X = arcctg«@ +M nez.
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[To Tabnuie HaxoauM arcctg J3 = %

T
3anuceiBaeM OTBeT; X = E +7M nez.

4. ctgx=—/3.
Hcnons3yem popmyny X = 77 —arcctga+mn, ne z.

IloxncrasisieM a = \/§ , HoJly4aeM X = 77 — arcctg\/§ +/Mm, Nez.

T
[To Tabnuue HaxonuMm arcctg V3= B’ BBINOJIHSAEM HEOOXOIMMBIE BHIYHCIICHUSI.

T
3anuceIBaeM OTBET: X = ? +7M nez.

Bapuanum 1 Bapuaum 2
X 7 T
tg(-—--)=1 1)ctg(2x—-—-) =—/3
1)9(2 7) )ctg ( 3) 3
2gx 3 tg ” —tgx
1—thX 3 2)4—2\/5
V4
3 tg5x —tg3x 0 1+tgz-tgx
1+1tg5x-tg3x ; 2tgx __ﬁ
)l—tgzx 3

IMPAKTUYECKAS PABOTA Ne 41
Ha3zBanue npakTuyeckoili padorbl: OcHoGHble MemoOobl peueHus MpUeoHOMEempUuiecKux
VpaeHeHUll.

Iesan padoThl: BeipaGoTaTh HABBIKU PEIICHUS TPUTOHOMETPUUECKUX YPAaBHEHHH.
Pe3yabTarsl:

Dopmupyemoie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymectBnsaTe cOOp TaHHBIX IS aHATW3a UCIOJIL30BaHUS M (PYHKIIMOHUPOBAHUS
MIPOrPAMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnsie:. MPII 01, MPIIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemnoste. 11P6 03, [TPy 07.
3HaHus: [IoHATHE O TPUTOHOMETPUYECKUX YPAaBHEHHIX M METOaX UX PEIICHUS.
yMeHus: HaxoxneHne KopHed TPUrOHOMETPUYECKUX YPaBHEHUM.
Xon paborsr:

YpaBHeHue Criocob pemieHus DopMmyiisl
1. YpaBHeHHE COAEPKUT TOIBKO YpaBHEHHE CBOIUTCA K  sin’ o =1-—cos® o
CUHYChl ~ MJIM  KOCHHYCBl KBaJpaTHOMY cos’a =1-sin’a
(cuHYCBI ¥ KOCUHYCBI) BUJa (OukBagpaTHOMY) ax? +bx+c=0

asin? f (X)—i— bsin f (X)—i— c=(Q OTHOCHTENBHO CHHYCa
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acos’ f(x)+bcos f(x)+c=0 (xocunyca)

U T.1.

2. OnHOpOoIHOE
CTCIICHU BHJIA
asinx+bcosx=0
(a=#0, b=0)

3. OnmHOpoaHOE

ypaBHEHUE

ypaBHEHUE
CTEIIEHU BHU1A

asin® f(x)+bsin f(x)-
-cos f(x)+kcos® f(x)=0

4. YpaBHeHUE BUIA
atgx + bctgx +¢c =0

5. YpaBHeHue BUIa
asinx + bcosx = ¢

6. YpaBHeHus B
sina(x) + sinf(x) =0
cosa(x) + cosB(x) =0

I

II

Jlenenne obenx yacteu
Hacosx =0.
[Tonygaem:

atgx+b =0

Jlenenne oOenx yacrei
Hacos® x = 0.
[Tonygaem:

atg” f(x)+btgx+k =0

YpaBHEeHUE CBOJIUTCS K
KBaJIpaTHOMY
OTHOCHUTEIIBHO
TaHreHca 3aMeHOH
1
ctgx=—
th
YpaBHEHHE CBOJIUTCS K
BULY
sin(x + @)
c
= —,T/4¢
va? + b2
b
@ = arctg—
g a
JleBas JacThb
YpaBHEHUA
pacKJIabIBaeTCs
MHOKHATEITH c
IIOMOIIIBIO

TPUTOHOMETPUYECKUX
hopmyn

Ha

X:—biJﬁ
2a

sin

COSa

sin
ga =
cosa

1+tg’a =

cos’ a
tgx-ctgx =1

1
ctgx=—
tgx

D sina+sinﬁ:25in%ﬁ.cos%ﬁ
2) sina—sinﬂ:2005a+ﬂ.sina;ﬁ
3) cosa+cos,8:2cosa;'8.cosa;3
4) cosa—cosﬂ:_2Sina;ﬁ‘sina;ﬁ

I/ICHOJ'H:3Y$I MCTOANYCCKUC PCKOMCHAAIIUH, PCIINUTC YPABHCHUA!

1. 6sin’x—-5cosx+5=0;

2. 3sin®x—4sinxcos X + cos? x = 0;
3. sin®x—9sinxcosx+ 3 cos® x =—1.
4.

V3sin 2x = cos2x

© N o o

sin5x = sinbx
V3cos3x + sin3x = —1
7tgx—10ctgx+9=0
sinx =sin 2x

INPAKTHYECKAS PABOTA Ne 42

Ha3panune npakTu4yeckoi padorsl: Pewerue npocmenuuux mpuzoHOMEMpU4ecKux HepageHcma.

Ilesas padoThl: BeipaGoTaTh HABBIKK PEIICHUS MPOCTEHITNX TPUTOHOMETPUUECKUX HEPABEHCTB.

Pe3yabTarsi:

@opmupyemoie 3nemenmot IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
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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 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemmnosie: 11P6 03, [1Py 07.
3HaHus: [loHATHE O TPOCTEHIIMX TPUTOHOMETPHUUYECKUX HEPABEHCTBAX M METOJAX HX
peleHus.
yMenus: Haxoxnenue KopHeH POCTEUINX TPUTOHOMETPUUECKUX HEPABEHCTB.
Xoa padoThI:
TpuroHoMeTpuYecKMMHM HEPaBEHCTBAMM HA3bIBAIOTCS HEPABEHCTBA, KOTOpBIE COJEpIKaT
MEPEMEHHYIO 0] 3HAKOM TPUTOHOMETPUYECKON (PYHKIUH.
Pemienne TpUroHOMETPUYECKUX HEPABEHCTB 3a4acTyl) CBOJAUTCS K PEIIEHUI0 IPOCTEHIIMX
TPUTOHOMETPHUYECKUX HEPABEHCTB BUA:

sinae < a, cosx<a, tgr<a, ctgr<a,
sina > a, cosx >a, tgxr>=a, ctgr > a,
sine <a, cosx <aqa, ftgr<a, ctgr<a,
sinx = a, cos=a, tgr>a, ctge>a.
Pemarorcst mpocTeiinime TPUTOHOMETPUICCKIE HEPABEHCTBA IpaHUECKH WM C ITOMOIIBIO

€AMHUYHOU TPUTOHOMETPUYECKON OKPYKHOCTH.
Ilo ompeneneHuro, CHHYC yrjla O €CTb OpAHMHATa TOYKH

. A .
siner | y P (X,Y) €IMHUYHOTO Kpyra (puc. 1), a kocuHycoM — abcuucca STon
Py(x.y) .
TOYKH. DTOT (AKT HCMONb3yeTcss NP PEIIEHUH IPOCTEHIIMX
o COSE TpUroHOMETPUYECKHX HEPABEHCTB C KOCHHYCOM M CHHYCOM C
x TIOMOIIBIO €MHHYHOTO KPYTa.

Puc. 1
PaccmoTpum CXeMy  pellIeHUs TPUTOHOMETPHUYECKHIX

HEPABCHCTB C MIOMOIIbIO CAMHUYHOI'O KpYyTa.

1. HepaBeHcTBa sinx <a
-1<a<1 —m—arcsina + 2nk <X <arcsina+2nk,k eZ

a>1 R
a<-1 %)



http://ru.solverbook.com/spravochnik/trigonometriya/trigonometricheskie-funkcii/
http://ru.solverbook.com/spravochnik/trigonometriya/sinus-ugla/
http://ru.solverbook.com/spravochnik/trigonometriya/kosinus-ugla/

Puc. 2
2. Hepasencra SINX >a

1<a<1 arcsina + 2nk <x <t —arcsina + 2nk,k eZ
a>1 %)
a<-1 R

Puc. 3
3. Hepapencrea COSX <a
—1<a<1 arccosa + 2nk <x < 2m—arccosa + 2nk,k e Z
a>1 R
a<-1 %)

Puc. 4
4. HepaBeHcTBa COSX >a
-1<a<il —arccosa + 2rnk < x <arccosa + 2nk,k e Z
ax1 1%}
a<-1 R
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Puc. 5

5. HepaencrBa tgx <a

aeR

—g+nk<x<amma+nkkez

Puc. 6
6. HepaBenctBa tgx >a

aeR

amma+nk<x<g+nkkez

Puc. 7
7. HepaBeHncTBa Ctgx <a

aeR

arcctga+nk <x <m+mk,k eZ
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Puc. 8

8. HepaBenctBa Ctgx >a

aeR

nk <x <arcctga + nk,k e Z

Bapwuanr 1.
Pemnre HepaBeHcTBa:
tgx > -1
1—2cos%>0
2sinx >1
2
cos| ax + % |5 V2
{ x+4}> >
(3 m) 2
x ml_1
—__|{>=
°°S[2 6]_4
Cos3X < —2

Puc. 9
3aganus AJ51 CAMOCTOAATEJILHON padoThl

100

Bapmuanr 2.

Pemnre HepaBeHcTBa:

tgx <3
—J3-2sin3x <0
2cosx <2

sin(3x —%J > —g

1 \/2
i< -1=
COS{X+ J_ 5

. (X oom 1
sm(z+§J>§

sin2x > —/3



MMPAKTHYECKAS PABOTA Ne 43
Ha3panue npakrtuueckoii padorbl: Yucnosas nocnedosamenvrocms, Buluucnenue npedena
noc1e008amenbHOCHU.

I_[e.m, paﬁoTLI: Ha KOHKPCTHBIX IMMPUMEPAX HAYYHUTHCA 3alaBaTh YUCIIOBBIC TOCICAOBATCIBHOCTH U
HaxXOJUTb UX MPCACIIbIL.

Pe3yabTarhi:

Dopmupyemuie Inemenmut IK (npogpeccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymecTBasaTh cOOp JaHHBIX JJIS aHAIM3a WCIOJIb30BAHUS M (HYHKIIMOHHPOBAHUS
MIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnute: 11K 2.3, OK 01, OK 02, JIP 24, JIP 26, MPII1 01, MPII 02, MPII 03, MPII 05,
MPII 12, MPII 13, MPII 21, MPK 11, MPP 02.
npeomemnosie: 11P6 04, [1Py 08, ITPy 10.
3HAHUSA:
— TloHATHe 0 YUCIIOBOI MOCIIEOBATEILHOCTH.
— IloHsiTHE O YMCIOBOM TPOTPECCHUH.
yMenusi: HaxoxaeHue npeaenoB mocie10BaTeIbHOCTEH.
Xox pabdoThI:

MHooicecmso uucen, Kaxicooe u3 KOMmopuvlx CHAOHCEHO CEOUM HOMEPOM, HA3bIBAEMCSL YUCIOBOLL
noC1e008amenbHOCMbIO.

DJIEMEHTBl 3TOr0 YHCIOBOIO MHOXECTBA HA3BIBAIOTCS WICHAMH IOCIEAOBATEIHLHOCTH U
0003HAYAIOT: MEPBBIA YICH - @ 1, BTOPOA - @ 2, N- i WICH - @ , W T.1. Bcs mocnenoBaTenbHOCTh
0003HAYACTCS : A1 @2 A3y +eey @ WIH (an).

UwucmoBasi TOCIEIOBATEIBHOCTh TPEJCTABISIET COOOH HE dYTO WHOE, KaK MHOMXECTBO
HYMEpPOBaHHBIX YHUCEI, YHOPSAIOUYEHHBIX HAIMoA00HMe HATypallbHOTO psia, T.e. pacloyiaraeMoe B
MOpsAZIKEe Bo3pacTaHusi HOMepoB. [locrenoBaTenbHOCTh MOXKET COJIEpKaTh KaK KOHEYHOe, TaK U
0ECKOHEYHOE YHCIIO YJICHOB.

Ilocnedosamenvuocms, cocmosawas U3 KOHEYHO20 YUCIA YNeHO8, HA3bIBAEMC s KOHEYHOU, d
NnOCN1e008aMeNbHOCIb,  COCMOoAWas U3  0OeCKOHeYHO20  4YUCIa  UYleHOo8, - OeCKOHeyHOll
noC1e008amenbHOCMbIO.

WNuorna OECKOHEYHYIO YHCIIOBYIO TIOCIICIOBATEIIBHOCTh BBOJST, WCIONB3Ys TIOHATHE
byHKIUU:

Qynxyuro y = 1(X), xeN wuazvigarom ¢ynkyueii namypanibHo2o apeymenma uiu 4uciosou
nocnedosamenvHocmyvio u obosnavaiom: y = f(n), unu y1, y2, ys..., yn wau y(n).

[TocnenoBaTeTbHOCTH MOXKHO 33/1aBaTh Pa3IMYHBIMU CIIOCOOAMHU, HAIIPUMED, C/106€CHO, KOTIa
MPaBWIO 3a/IaBaHUs TIOCTEIOBATEIBHOCTH OMHCAHO cloBamH, 0Oe3 ykazaHus (opmynbl. Tak,
CJIOBECHO 3aJ1a€TCsl TIOCIIEI0BATENBHOCTh MPOCTHIX YHCEIT:

2,3,5,7,11,13,17,19,23,29,...

OCOOCHHO  B&XHBI  GHAIUMUYECKUIl U PeKYypPeHmHblil  CIOCOOBI  3alaHUs
MOCJIC/I0BATEILHOCTH.

[oBOpSAT, YTO TOCIIEIOBATENBHOCTD 33aJ]aHa AHAIUMUYeCKU, eClIA yKa3aHa (popmyna ee N-To
YJieHa.

Ilpueedem mpu npumepa.

1) Yn= 2. DTO aHATUTUYECKOE 3aaHKE TTOCIIEI0BATENBHOCTH: 1,4,9,16.,..., n2...
VYka3aB KOHKPETHOE 3HaYCHHE N, HETPYAHO HAHTHU WIEH MOCIEAOBATEIHPHOCTH C COOTBETCTBYIOIIUM
Homepom. Eciu. Hanmpumep, N=9, o yg = 9% =81, eciu
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2) yn = C. 3nmecy peus umer o mnocineaoBarensHoctn C, C, C, ...., C, .... . Takywo
MOCIIEI0BATEIHLHOCTh HA3BIBAIOT MOCTOSTHHOM (MM CTAIlMOHAPHON).
3) yn = 2" . DTO aHAIHTHYECKOE 3a1aHue HocIegoBaTesaocTs 2, 2%, 23, ....2", ...
PexyppenmHuutii cnocod 3a1aHvisi TIOCIECIOBATEIIBHOCTH COCTOUT B TOM, YTO YKAa3bIBAIOT MPaBUIIO,
MTO3BOJISFOIIEE BBEIYMCIUT N- i WICH MOCIEA0BATEILHOCTH, €CIIM U3BECTHBI €€ NIPEIbIIYIINE WICHBI.
Hanpumep, apupmerndeckasi mporpeccusi — 3TO YHCJIOBas MOCIeI0BATEIbLHOCTh (an),
3a/IaHHAs PeKYPPEHTHO COOTHOIIEHUSIMU:

a,=a, ap+1 = aptd

(a u d — 3a0annvie uucaa, d — pasnocme apugmemuueckoil npoepeccuu)

IeomeTpuueckasi mporpeccust — 5TO 4YHCIOBas TocienoBarenbHocTh (Dn)? 3amanHas
PEKYPPEHTHO COOTHOIICHUSIMHU:

bl, =b, bp1 = bnq

(b u q — 3adannvie uyucaa, b#0, q # 0; Q 3Hamenamenrb 2eOMEMPUUECKOU NPOSPECcCUU
npozpeccuit).

IIpumep: Boinucars nepebie MATh YWICHOB MOCIEA0BATSILHOCTH, 3aJJAHHON PEKYPPEHTHO: Y1
=L, y2= 1, ¥n = ¥Yn2 t ¥Yn1

Pemrenue. N —ii wieH MOCIEAOBAaTEIILHOCTH PaBEH CyMME JABYX MPEIUICCTBYIOIUX €EMY
YJICHOB. 3HAYHUT, ITOCIIEA0BATEIHHO OTyIaeM:

vi=l;yo=1; y3=1+1=2;y4=1+2=3; y5=2+3 =5; u 1.1

OrpannyeHHbIE MOCJIET0BATETbHOCTH
. [TocnemoBaTenbHOCTD (X;) HA3bIBACTCS OTPAHHMUEHHOM, €CIIM CYIIECTBYIOT TaKUE JIBa YKkcia M
1 M, uro st Bcex Ne N BbINOIHSAETCS HepaBeHCTBO M= X, <M.
o [TocnenoBaTenbHOCTH (X;) HA3bIBACTCS OTPAHUYCHHON CBEPXY, €CIH CYIIECTBYET TAKOE YUCIIO
M, uto st Bcex Ne N BBIMONHAETCS HEPABEHCTBO X, <M.
o [TocnenoBaTenbHOCTh (Xp) HA3BIBAETCS] OTPAHUYECHHON CHU3Y, €CIIHM CYIIECTBYET TAaKOE YUCIIO
m, uto a7s Bcex Ne N BhIMONTHIETCS HEPaBeHCTBO M X,

Hanpumep: mnocnemoBarenbHOCTh (Xn), 3aaHHas Qopmynoi oOmero wieHa X, = N,
orpaHnueHa cHu3y (Hampumep, yucio 0) ¥ He OrpaHHuYeHa CBEPXY.

MoOHOTOHHBIE MOCJIET0BATEILHOCTH

[TocnemoBaTenbHOCTD (Xn) HA3BIBACTCS 803pacmaroujeli, €Clii KaXIbli ee YjeH, HauhHas CO
BTOPOTO, OOJBINE MPEeNbIAYIIero, T.e. €CIU IS JII0OOr0 HATypaJbHOTO N BEITOJTHSACTCS
HEPaABEHCTBO Xp+1 = Xn,

[TocnenoBaTenbHOCTh (X;) HA3BIBACTCS yOwblearoujeli, €CM KaXKIbIA €€ 4IeH, HadyhHas Co
BTOPOTO, MEHBIIE MPeIbIAyIIero, T.6. €CIH JUig JIO0T0 HaTypadbHOrO N  BBHIMOJIHSIETCS
HEPABEHCTBO Xp+1 < Xp,

[TocnenoBaTenbHOCTH (Xn) HA3BIBACTCS Hegospacmarowell, €CIv KaXIbli ee 4JieH, HaulHas CO
BTOpOTO, HE OoJiee MPEeABIAYIIero, T.e. €CIU JUIsl JIF0OOTO HATypajdbHOTO N  BHIMOJTHACTCS
HEPaBEHCTBO Xp+1 < X,

[TocnemoBaTenbHOCTE (X,) Ha3bIBACTCS HeyOwvlearoujell, €Cli KaXKIblid ee 4YIeH, Ha4MHAs CO
BTOPOTO, HE MEHBIIE MPEAbIYIIEero, T.e. €CIU JUIS JIFOOOTO HATypadbHOTO N BBIMOITHICTCS
HEPaBEHCTBO Xp+1 > X,

Bo3spacrarormue, yObIBaromiue, HEBO3PACTAIONIME W HEYOBIBAIOIIME IOCIECI0OBATEILHOCTU
00pa3yIoT KJIaCC MOHOMOHHBIX TIOCTIEI0BATEIBHOCTEH.

IIpenen 4ncJI0BOI MOCIEA0BATEIbHOCTH
PaccMoTpuM /1Be 4HCIIOBBIE TTOCIEI0BATENBHOCTH — (Vn) H (Xp).
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On):1,3,5,7,9,...2n—1, ...;

N300pa3uM wiIeHbI 3TUX M1OCIE0BATEIbHOCTEN TOUKAMU HA KOOPAUHATHOM MPSAMO.

»

50779 1 y
—00—0—@ @ @ o
0 0,25 05 1

3aMevaeM, 4TO WICHBI MOCIECIOBATEIBHOCTH (Xn) KaK OBl «CTYHIAIOTCS» OKOJO TOukH 0 —
TOBOPSAT IOCIICAOBATEIILHOCTh CX00AMCA, A Y TOCIEAOBATEILHOCTH (Vn) TAKOW TOYKH CTYIICHUS
HET — M TOBOPST, YTO TIOCJIE0BATEIIEHOCTD PACXOOUHICA.

MartemMaTHKd HE HUCHONB3YIOT TEPMHUH TOYKA CrYIICHUS, a OHHU TOBOPAT npeoen
nocnedo8amenbHOCHU.

Yucno b nasvieaemcs npederom nocinedosamenvrocmu (yn), eciu 6 nobol 3apanee
gblOpanHoll okpecmuocmu mouku b codepacumes 6ce wienvt nociedo8amenbHOCmu, HA4uHdas ¢
HEeKOmopo2o Homepd.

Tuwym max: yo—b wmw ||m Y, =b umTaror Tax: mpemen MOCIeNOBATENEHOCTH yn HPU

N—o0
cmpemieHuu N x becxkoneunocmu paeen b.
Ha MMPAKTUKEC HCIIOJIB3YCTCA C€IIC OAHO HCTOJIKOBAHWEC PABCHCTBA Iim yn =b , CBA3aHHOC C

n—o0
NPUOIMKCHHBIMU BBIYMCICHUSAME: €CIIM TOCIeI0BaTeIbHOCTh yn = f(n) cxomurcs k uucny b, To
BBITIOJIHSIETCST TTpUOIKeHHOe paBeHCcTBO T(,)=b, mpuyem 3T0 mpUOMIKEHHOE PAaBEHCTBO TEM
TOYHEe, YeM OoJIbIIE N.
Heo0xonumoe ycjioBue ¢X0AMMOCTH NMPOU3BOJIbHOM YHCJI0BOI MOC/I€10BATEIbLHOCTH:

Jns  Toro 4TtoOBI MOCIEAOBAaTENBbHOCTh CXOJMJIACh, HEOOXOIUMMO, uTOOBl OHa Oblia

OTpaHUYECHHOM.
JlocTaTo4HoOe yC10BHEe CXOAMMOCTH NOCJIeJ0BATEJIbHOCTH.

Ecnun nocienoBarenbHOCT MOHOTOHHAa W OTpaHHYeHa, TO OHA CXOAUTCS. (Teopema

K.Beiiepmrpacca)
CBoiicTBa cxoasiMXcsl MocJe10BaTeJIbHOCTEN

1.  Ecnu nocnenoBaTenbHOCTh CXOAUTCS, TO TOJBKO K OJTHOMY TpE/eIy.
2.  Ecnm mocnenoBaTeiabHOCTh CXOAUTCS, TO OHA OTPaHUYCHA.
3. Ecnm mocnenoBaTenbHOCTh MOHOTOHHA W OTPaHUYEHA, TO OHA CXOJIUTCSL.

Ecnu |q| >1, mo nocnedosamenvnocms yo= (" pacxooumcs.
Teopembl 0 Ipeaeax NOCJaEA0BATEIbLHOCTEH.

.1
1. ||mﬁ=0

N—o0

2.  Ecm |q| <Imo Lim q"=0

3.  Ecm ||mX, =blimy, =c, 1o

n—o0
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4.  Jlns mo00ro HaTypalbHOTO MoKa3aTells M u moboro koddduiuenra K cripaBeyinBo

. k
coornowenue: |jm — =0

n—o0

5. Ilpenen cymmsl paBeH cymme npezenos: |jm (X, +v,) =b+c

n—o0

6.  Ilpenen mpousseneHus paBeH IpoM3BeIEHMIO Ipenenos: |jm (X,»,) = bc;
n—o
7. Ilpenen yacTHOro paBeH yacTHOMY npezienos: |jm (X, @ »v,) =b:c, rae c#0.
n—o0

8.  IlocToAHHBII MHOXHTEIH MOKHO BEIHOCUTH 32 3HaK npenena: |jm (kx,) =kb

N—oo
Haxoscoenue npedenos nocnedoeamenbHOCHu:

Haiitu npenen nocienoBaTebHOCTH:
2
1 2 5 . 2n°+3
a)Xp= — 0)Xn=——-—+3B)lim ———
n n n n-»o N +4
Pemienue: a) npuMeHNB IPABUIIO «IIPEEIT IPOU3BEICHUSY, TOIYUUM:

im < —imE-Ly—fim L.im 2 -0.0=0

n— n2 n—o n n n—o n n—oo n
0) IpUMEHUM TIPABUIIO «IIPEIEIT CYMMBD» U TIOTYIHM:

fim (2~ > 4 3)=lim = —lim > +lim3=0-0+3=3
N—o0 n n N—o0 n N—o0 n n—o

B) B MOJOOHBIX CIy4asx MPUMEHSIOT MCKYCCTBEHHBIH MpPUEM: ACJAT YUCIUTENh M 3HAMEHATEIh

poOU MOYJIEHHO Ha HAWBBICUIYIO M3 MMEIOIIMXCS CTENEHb IepeMeHHOW N. B nanHOM mpumepe
2

pa3fenMM ~ YMCIWTENIb W 3HAMEHaTeab  ApoOM  mowieHHo  Ha NS Hmeewm:
2n®> 3 3
2 — 24+ —
2n° +3 . n2 n . nz 2+0 2
I 5 =lim — = lim =——=—=2 (31ech MBI MPUMEHWIHA TPABHIIO IIPEICI
noe N? 44 noe o +4 n—>w1+4 1+0 1
) 2
n’> n? n

TPOOH»).
3agaHusA 1J1s1 CAMOCTOAITEILHOM PadoThI:
1.BerunicnuTe npeesisl YuciIoBOM MOCIEN0BATEIBHOCTH.

1)lim
n—o N
2) lim ‘137}
n—w n
3)lim| L+ %}
n—o\ N n
4) lim e—lz—ﬁ—i];
n—wo n n \/ﬁ

5) lim 5n+3
e 41
2n® -1

4 ’

6) lim

n—o0 n

7)lim (2n+1)n-3)

n—oo n
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2.Haiinure cymmy reomerpuueckoit mporpeccu (by), ecnu

1
Db, =3;,9==; N
b =3,q=2 b, = (1) >
3n
2)32,16,8,4.2,....;
3.Haiinute 3HaMenaTens reoMmeTpudeckoit mporpeccun (by),ecnm
1)S =-10;b, =-5; 2)S =2;b, =3.

4. Pemute ypaBHEHUE, €CIIM U3BECTHO, YTO |X| <1:

DX+ x>+ X3+ x +.. 4+ X" +...=4;

2)2x —4x* +8x% -16x* +...=§;

1 7
=X+ X+ X+ x X" ==
X

4)2% +1+ x* —x3+x4—x5+...:%.

MMPAKTUYECKAS PABOTA Ne 44
Ha3sBanue npakTuueckoii padborsbl: [ eomempuueckull U MexaHu4ecKuti CMoicl NPOU3B0OHOU.
Henbr padorbl: Ha KOHKpETHBIX NpUMEpax HAy4YUTbCS COCTABIIATH YpaBHEHHS KacaTelIbHOW U
peraTh 3a/1a4u, UCIIOJIb3YsI TEOMETPUIECKUIA CMBICI TPOU3BOIHOM.

Pesyabrarnl:

Dopmupyemvie 3nemenmot IIK (npogheccuonanvno opuenmuposannoe cooepiricanue):
— IIK 2.3. OcymectBasaTe cOOp OaHHBIX IS aHAJIW3a HCIOJIb30BaHUS M (YHKIIMOHHPOBAHUSA
MIPOrpaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnsie. 11K 2.3, OK 01, OK 02, JIP 24, JIP 26, MPII 01, MPII 02, MPIT 03, MPII 05,
MPII 12, MPII 13, MPII 21, MPK 11, MPP 02.
npeomemnuie: 11PG 04, ITPy 08, TTPy 10.
3HAHUSA:
— Ilondarue o npou3BoHON PYHKIIMU U €€ CBONCTBAX.
— Ilonsatue 00 ypaBHEHUU KacaTeIbHOM.
YMEHHs:
— Boluncienne npou3BoHBIX (QYHKITHHA.
— CocraBiieHne ypaBHEHUE KacaTeJIbHOM.
Xox padoTsl
eab padoThi:
Conep:xanue padoTbl:
ITpoussoanas y'(xy) or ¢yHKuuH y = y(X), BBIUUCICHHAS MPH 3HAYCHHH apryMeHTa X = X,
NpeJCTaBIsieT co00i ckopocmb usmenenus Imoil Qynkyuu OTHOCUTEIBHO HE3aBUCUMON
IIEPEMEHHON X B TOUKE X = Xg.

B YaCTHOCTH, €CJIN 3aBUCUMOCTb MCIKIY HpOﬁ,[[CHHLIM IIyTEM S U BPEMCHEM t Ipu HpHMOHHHCﬁHOM

JBWKEHHUU BhIpaxkaercst Gopmyinoit S = S(t), TO CKOpPOCTh IBIKCHUSI B 10001 MOMEHT BpemeHH t
ds d?s
€CTb —, @ yCKOPEHHE (T. €. CKOPOCTb H3MEHEHH CKOPOCTH) ECTb——
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IMpumep.

. 1
1. Touka nBHKETCS NPSIMOJMHEWHO IO 3aKOHY S = §t3 +2t2 -t (s BeIpaxkkaercs B MeTpax, t - B

cekyH1ax). HaliTu ckopocTh U ycKopeHHe IBHKEHHS uepe3 1 ¢ mocie Hayasia ABMKCHHUS.

Pemrenue:

CkopocTh NPSIMOJIMHENHOTO ABM)KEHUS paBHA POU3BOIHOM IyTH 110 BPEMEHHU:

V() =S =2 + 4t— 1, otkyna v(1) = 4 (w/c)

. o o d?s
VYcKopeHue MPSIMOJIMHEWHOTO JIBKYKCHUST PABHO BTOPOW MPOU3BOIHOM MyTH 10 BpemeHu: a(t) = iz
=2t+4.
CienoBarensHo, a(1) = 6(m/c?)
Onpedenenue kacameibHOU.
FPCIqJVIK
Kacarenpnas K rpaduxy byHKIIIN f,
muddepeHIMpyeMOll B TOYKE X0, - 93TO Mpsimas,
KacatenbHas _
K rpacuiy & Touke o TPOXOZIAIIASA Yepe3 TOUKY (x0; f(x0)) m wumeromas
(nnm Xo) yrioBoii koadduuument f'(xo).

VYrnoBoii ko3pdunrient umeer npsmas Buga y = kx + b. Kosdduuuent k u sBnsercs yrioBbim

K03 (HULIHEHTOM 3TON MPSIMOH.

VYrinoBoil k03¢ (UIMEHT paBeH TAaHI€HCY OCTPOro yria, o0pa3yeMoro 3TOH MNpsSMOH C OCBIO

abcrmcc: K =tg a=f (X,).

3/1ech yroa o — 3TO Yroi Mexay npsmoil y = kx + b U monoXuTensHbIM (TO €CTh MPOTHB YaCOBOM
CTpeJIKH1) HampaBjieHneM ocH adciucc. OH Ha3bIBAETCs YTIIOM HAKJIOHA MPSIMOM.

A el A Fucl A Fucs A Fucd
¥ ¥ ¥ ¥
Ay
RS>
\ v=h
e <3 o0
g / : \!{ ‘ 2
Ecnmu yron HakioHa mpsmMoi y = kx + b ocTpblif, TO yrioBoil ko3(d(uIUeHT sBiseTcs
MOJIOKUTETBHBIM uuciioM. I'paduk Bozpacrtaer (puc.l).
Ecnmu yronm Hakiona mpsmoit 'y = kx + b Tymo#, TO yrioBoil Ko3(pQpHUIMEHT sBIseTCS

OTpHUIIATEeNLHBIM YHCIIOM. ['paduk yosiBaeT (puc.2).



Ecnm mpsimast mapayienbHa ocu abcnmce, TO yroj HakJIOHA MPSIMOM paBeH Hymio. B aToMm ciydae
YTJI0-BOM KOA(PPHUIMEHT MPSMO TOKE PaBeH HYJIO (TaK KaK TAHT'€HC HYJS €CTh HOJIb). Y paBHEHUE
psIMOl OyZIeT UMeTh BUL Yy = b (puc.3).

Ecau yronm nakimona mpsimoit paBeH 90° (m/2), TO ecThb OHa MEPINEHIMKYISApPHA OCH aOCITUCC, TO
npsiMas 33/1a€TCsl PAaBEHCTBOM X = C, TJI€ C — HEKOTOPOE JACUCTBUTEIbHOE Yucio (puc.4).

YpaBHeHne kacarejbHOl K rpadpuky pynkuuu y = f(X) B ToOUKe X,:
y = f(x0) + f'(x0) (x - x0)
Aneopumm pewienus ypasHenusi KacamenvHou K epaguxy gyukyuu y = f(x):
1. Beraucnuts f(xg).
2. Beruncauts npoussonsie f ' (x) u f'(xy).

3. Baectu HalifeHnble yncna xg, f (xq), f '(xo) B ypaBHEHHE KacaTeabHOM.

Ipumepl. Haiinem ypaBHeHue kacatenbHoil k rpaduky ¢ynkuuu f(x) = x3 - 2x2 + 1 B Touke
¢ abcuuccoi 2.

Pewenue.
1) Touka kacanus x, paBHa 2. Beraucoum f(x,):
flxg) = f(2) =23-2-224+41=8-8+1=1
2) Haxomum f '(x). Jlnst atoro npuMensieM popmysibl udepeHImpoBanus.
fl(x)=(x3-2x% + 1)’ = 3x%- 2 2x = 3x%- 4x.
Tenepb, ucnonb3ys noiydyeHnoe 3aauenue f '(x), Berancianm f ' (xg):
fl(xo) =f'(2Q) =3-22-4-2=12-8 = 4.

3) Urak, y Hac ecTh Bce HeOOXoauMble aanubie: X, = 2, f(xy) =1 ,f '(xg) = 4. Iloacrasisem
9TH YHCJIa B YpaBHEHUE KacaTeIbHON M HAXOJIUM OKOHUYATEIILHOE PEIICHHE:

y = flxo)+ f'(xe)(x-x0)=1+4(x—-2)=1+4x—-8=4x—-7
OtBer. y=4x—17.
Ipumep 2. Ha pucynke m3oOpaxkensl rpadpuk ¢pynkiun Y=f(X) n xacarenpHas K HEMy B TOYKE C
abcruccoii Xo. Haiinnre 3Hauenne npon3BoIHON (YHKIIUHU B TOUKE Xo.
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3HaueHue Mpou3BOIHOM GyHKIMU Y=f(X) B TOUke Xo paBHO TaHIEHCY Yria MEXIy
KacaTeJbHOW M TOJIOKUTENbHbIM HampasiaeHueM ocu OX. YroObl ero HalTH, BBIICIUM
MPSIMOYTOJIbHBI  TPEYrOJbHUK, TUIIOTEHY3a KOTOPOIO JIEKUT Ha KacaTelbHOH, a KaTeTbl
napajuiesibHbl 0csiM KoopauHaT. O003HaYMM TOUYKHU € LEIbIMU KOOpaAuHaTaMu OykBaMu A u B - atu
TOYKU BBIJIEJICHbl Ha KacaTeJIbHOM:

[TpoBenem uepes Touky A npsmyro napaienbHo ocu OX, a yepe3 Touky B - mapamiensHo
ocu OY. [Monyuum npsimoyrosbHbiil TpeyroabHuk ABC. VYron A tpeyrosnbauka ABC paBen yriy
MEX/1y KacaTeJIbHOM U M0JIOKUTEIbHBIM HampasiieHuem ocu OX.

TanreHc  ocTporo  yriia MOpSAMOYTOJIbHOTO  TPEYroJIbHUKAa  PaBEH  OTHOIICHHUIO
MIPOTHUBOJICKAIIETO KaTeTa K nmpuiiexanieMy. JUIMHbI KaTE€TOB CYUTAEM TI0 KOJIMYECTBY KIIETOUEK

=11,25

.'_:I'Ll ]

Ortser. 0,25.

IIpumep 3. Haiitu yrinosoit ko3¢ duumeHT kacateabHON, IPOBEAEHHOM K rpaduKy QyHKIIUH

r
="

4 B rouke ¢ abcrmccon Xo=1.
Pemenne. Haxonum npousBoHyto_QpyHKIIMH
4 !
: T :

Ty 3

.f I-.'EI.:I - - == 'EI
4
. ffi)=1=1

Torma mpu xo=1 3Hauenue npousBoanou papuo J L/ =1 =
Ortcronia mory4aem, 4To yriioBoi Kod(pPuIMeHT KacaTeabHON B TOUKE ¢ abcuccon Xo=1 paBeH

= (1) =1

OTtser. 1.

Mpumep 4. Ipsamas y= 8x-5 mapamrenpHa KacaTenbHOW K TrpaduKy (QYHKIUH y=X2 +7X +7.
Haiinure abciuccy TOYKM KacaHUsI.
Pemenne. VYcioBueM mapajuleIbHOCTH JBYX TMPSAMBIX SBISETCS PABEHCTBO UX  YIJIOBBIX
k03 durreHToB, cienoBareabHO K=8. YTiioBoi KOI(pPHUIMEHT KacaTeIbHON — 3TO €CTh 3HAYCHUE
MIPOU3BOIHON (DYHKIIMU B TOUKE Xo.
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f ’(Xo) = 2Xo+7 =8, 2Xg = -1, Xo = -0,5.
OTtBer. -0,5.
33}]3]‘[“7[ OJIA CaMOCTOATEJILHOM paﬁOTbl:

Bapuanr 1

‘ Bapuanr 2

3aganne Nel. CocraBbTe ypaBHEHHE KacaTeabHOH K rpaduky Gyukiuu Y=f(X) B Touke Xo.

1 4
yzzx —3x,x9=1

1
—x*—3,x,=1

y:8

3anganune Ne2. Haiitu yrioBoit KO3 pHUIMEHT KacaTelbHOM, IpOBeIeHHON K TpaduKy GyHKINU B

TOUYKE Xo

y=2x+7Inx, Xo=14

y=6x+4sinx, xozg

3aganne Ne3. [Ipsimas napasienbHa KacarenbHoO# K rpaduky Gyukiun y=f(x). Haiinure abcrpccy

TOYKH KaCaHUs.

y=23x-2, y=-X -12x+5

y=5x, y = 2x*-8x-3

3aganue Ned.

Teno maccoil 25 Kr ABMXKETCS NPSIMOJIMHEWHO

no  sakony s =In(1 + t?). Haiitu

my2
KHHETUYECKYI0 dHepruto tena (E = - ) depes

2c mocJiie Havaia JBHIKCHMUA.

3aganue Ne4.
MaxoBUK, 3a/IepKUBAEMbI TOPMO30M,
MoBOpaunBaeTcs 3a t ceKyH/ Ha yroi o

= 2t — 0,04t?(pao). Onpenenute YrioByio
CKOPOCTh BpAIllGHUS MaXOBHKa B MOMEHT U =
I2¢ W BBIACHHTb, B KaKOH MOMEHT MaXOBHK

OCTaHOBHTCHI.

3ananue Nes.

Ha pucynke n3o0paxén rpadux ynxiun y=f(X) 1 kacaTenpHas K HEMY B TOYKE ¢ aOCIIUCCOM Xo.

Haiinure 3Hauenne npousBoaHoil Gynkuuu f(X) B Touke Xo.

ya
/"‘"'-u.
\ |/
\,,24""###
e |
amar
X, o 1 [x

F M

/

/

178

Y

MMPAKTUYECKAS PABOTA Ne 45
Ha3Banue npakTuyeckoii padorbl: /lpumenenue 0CHOBHBIX Npasusl Ou@epeHyuposaHus.

He.]'lb paﬁoTbI: 3aKpCHI/ITB HaBbIKU BBIYUCIICHUA NPOU3BOAHBIX, UCIIOJB3Yyd OCHOBHLIC IIpaBUJIa

Qg QepeHIMpOBaHUS.

Pe3yabTarsl:

Dopmupyemvie 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooeprcanue):

IIK 2.3. OcymecTBiiaTh cOOp AAHHBIX JUIS aHAJIM3a HMCIOJIb30BAaHUS U (YHKIMOHUPOBAHUS

MIPOrPaMMHO-TEXHHUUYECKUX CPEACTB KOMITBIOTEPHBIX CETEM.
memanpeomemnuie: 11K 2.3, OK 01, OK 02, JIP 24, JIP 26, MPI1 01, MPII 02, MPII 03, MPII 05,

MPII 12, MPII 13, MPII1 21, MPK 11, MPP 02.
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npeomemnsie. 11P6 04, [TPy 08, ITPy 10.

3HaHus: [loHaTue o mpon3BogHON QYHKIIMU U €€ CBOICTBAX.

yMeHus1: Beruricienre npon3BOIHBIX (YHKITUIH.
Xon padorhr:

Onepauys HaxXx0oXJIEHUS IPOU3BOAHOM HasbiBaeTcs Au(depenuupoBanueMm. [lpu
BBINIOJTHEHUH O3TOW  OINEepaluu 4YacTo MPUXOAUTCA paboTaTh C 4YaCTHBIMH, CYMMAaMHu,
npousBeaeHusaMUA GyHkui. Mcxons w3 omnpeneneHus NMPOU3BOAHON, MOXKHO BBIBECTH IpaBHIIa
muddepeHnmrpoBanus, odaerdaromniie 3Ty padory. Ecau C — mocrostaaoe uucio u f=f(x), g=g(x)
— HekoTopele AuddepeHurpyeMble (QYHKIHMHA, TO CHPABEUIMBBI CIEAYIOIIUE HpAGUILd
oughghepenyuposanusi:

. C =0

. r=1
(f+9)=f+d
. (fg)= f g +fg
(Cf) =

( f ) _ f g-fdg

. \Y g0

Mpumep 1. Haiinure npon3Boanyo0 QyHKIHH:

_X+2
1) y=x"+x%2) y=x®2x +x*); 3) y =
Pemenue IMosicHenus
1) y'=(x"+x3)'=(x") +(x*) =7x° +3x°. B sagamuum 1 wHamo HaiiTh
MIPOU3BOJIHYIO CYMMBI o

2) Y'=(x*(2x +x")) =(x®) - (2x+x)+x% - (2x+x*)";

[ T
Vanrsmas, 110 (¢ =8 X' dopmyre (U+V—W)' =u'+V' —W';

B 3aJaHUM 2 — MPOHU3BOJHYIO
i ' ' ' 3 3
(2x +x*)' =(2¢)"+(x*)'=2-X'+4x7 =2 +4x°, umeem npousBenenust (W) =u'v+uv’; B
y'=8x"(2x +x*)+ x® - (2+4x%)=16x® +8x" +2x* +4x™ = zamamum 3 — OPOM3BOAHYIO
8 ll (NERTYL
=18x" +12x YJaCTHOTO (E)’ 4 ZUV (v=0).
;o X+2,, (X+2)"-(5-x)—(x+2)-(5- x) v v
3) y :(5 ) T lu?2
_x (5-x)* aroke B 3amaHusaxX 1 u 2 ciaemyer
VTBIBASL. YTO UCIIOJIb30BATh bopmyy
’ n n-1
(X+2)'=x'+2'=140=1, (5-X)'=5'-x'=0—1=—1, umeem X =NX ", a B 32JlaHUK 2 y4eCT,
1 (5-%)— (~1)-(x +2) 5-X+X+2 7 9TO npu BBIYKCIICHUH
(65— X) (5— X) (5 X) MPOU3BOJHOM 2X  TMOCTOSIHHBIN

MHOXHUTEID 2
MOKHO BBIHECTH  3a  3HAaK
IIPOU3BOJHOM.

Tpumep 2. Beruncimte 3Hadenue npon3BoaHoi ¢pynkmun f (X) =X —5JX B TouKax x =4 u x =
0,01.

Pemenue IlosicHeHus
Jns HaxoKAeHusl MPOU3BOIHON B YKa3aHHBIX
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5

f/(x)= (X2 =5vx)'=(x2)' =5(v/x)' =2x—

f'(4):2-4—i:8—§=6§.

2J4 4 4
f'(001)—2-001—L—002—i—
’ o200 T 2-01

:0,02—% =0,02-25

24,98.

IIpumep 3. Haiinure 3Ha4eHust x, Ipu KOTOPBIX
Pemenue

f'(x)=(x* —=32x)'=(x*)' —(32x)'=4x> -32.
f'(xX)=0. Torma 4x3-32=0,x>=8,x=2.

OrtBer: x = 2.

3agaHusA 1J151 CAMOCTOAITEILHOM padoThI:

2x

TOYKaxX JOCTaTOYHO HAWTH TPOU3BOJIHYIO

byHKIIUN
BBIPQ)KEHUE TOJICTABUTh 33aJaHHbIC 3HAYCHUS

JTaHHOU U B  IOJIYYEHHOE
aprymenTa. lIpu BbIUMCICHUM TPOU3BOAHOU
clenyeT Y4ecTb, 4YTO 3aJaHHYI0 pPa3HOCTb

MOKHO PacCMaTpUBaTh, KaK alre0pandecKyro
L2

cymmy BeIpaxenuit x° m (—5vX), a npum

HAaXOXJICHUU Mpou3BoaHON (—5+/X) 3a 3HaK

MPOU3BOAHON  BBIHECTHU MMOCTOSIHHBIN

MHOXHUTEb ( - 5).
npoussoanas Gpyakumn f (X)=x* —32X pasHa 0.

IMosicHeHus
UT0OBI HATU COOTBETCTBYIOIINE 3HAYCHUS X,
JOCTATOYHO HAWTHU TNPOU3BOJHYIO JaHHOU
(GyHKIIUY, TPUPABHATH €€ K HYNIO U PEIIUTh
MOJIy4YEHHOE YpaBHEHUE.

1 Bapuanr.

1.
1. y=4x3+%x2+3
2. y=%x5+ix4—3x2+9
3. y=02x3-3)(2x3-1)

. HaiiiuTe npou3BoAHbIE CIAEAYIOIIMX (PYHKIMIA:

2. HaiiTn npou3BoAHYI0 QYHKIIMH B TOUYKE X, :

1) y=3x"x%, =1;
2) y=cosx,x0:£;
6
. T
3) y:—23|nx,xozz;

4) y=2+\/;,x0 =4.

3. HaiiguTe npou3Boany0 GyHKIUN, NpuBeas ee K Buay K- X" :

1

2
1) y=3x3:2)y=":3) y=—"_
)Yy )y 2 )y 235

X5

;4) y=—.
)Y 175

4. Hcnoan3ys (popmyay Npou3BOAHONH CYMMBbI, HAWIUTE MPONU3BOIAHYIO OT (PYHKIIUM:

1) y:x2—5x+£;
X

2) y= x(x2 —5x +1);

x® —5x% +1x

3y
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5. Hcnoan3ysi popMyabl NpoU3BeAeHNsI H YACTHOT0, HAWUTE MPOU3BOAHbIE PYHKIIMIA:
1) y=XcCOosX;

X2

2) y= )
)y 1+x

2 BapuaHnr.
1. HaiinnuTe NpoU3BOIHBIE CIeTYIOIMNX (PYHKIHIH:

1. y=4x3 +%X2+3
2. y=§x5+%x4—3xz+9
3. y=(02x3-3)(2x3-1)
2. HaiiTn npou3BoJHYI0 QYHKIMH B TOUYKE X, :

1) y=2x%x, =-1;

2) y=sinx,x, =

Wy

3) y=-2cosx,X, :%;

4) y=1+2x,x,=9.

3. HaiiguTe npou3BoaHy0 QyHKIUK, NpUBeas ee K Buay K- X" :
6

3 X
N y=2x-x*;2) y=—2;3) Y="—7;4) y="—.
4. HUcnoun3ys ¢opmy.y NpoU3BOJAHON CyMMbI, HAliIMTe NPOU3BOIHYIO OT (PyHKIMU:
1) y=x%+4x° —iz;
X
2) y= x(x3 +4x° —1);
x° +4x* -1

5. Hcnoan3yst popmyJibl npou3BeAeHUsI M YACTHOI0, HAli/iNTe MPOU3BOIHbIe PYyHKIIMIA:
1) y=xsinx;

X
2) y=

1+ x2

ITPAKTHYECKAS PABOTA Ne 46

Ha3Banue mnpaxkTuueckoii padoTbl: Buiyucienue HNpPou3BOOHbIX OCHOBHBIX INEMEHMAPHbIX
GyuKryuil.
Henap pabGorbl: 3akpenuTh HABBIKM BBIUMCICHHUS] TMPOU3BOAHBIX OCHOBHBIX 3JIEMEHTApPHBIX
GbyHKIUH.
Pe3yabTarsi:
Dopmupyemvie 3n1emenmut IIK (npogheccuonanvno opuenmuposanmoe cooepircanue):
— TIK 2.3. OcymectBasaTe cOOp OaHHBIX JUIsl aHATW3a UCIHOJIb30BaHUS M (PYHKIIMOHUPOBAHUS

MIPOrpPaMMHO-TEXHUYECKHUX CPEJICTB KOMIBIOTEPHBIX CETEH.
memanpeomemnwie: 11K 2.3, OK 01, OK 02, JIP 24, JIP 26, MPII 01, MPII 02, MPII 03, MPII 05,
MPII 12, MPII 13, MPII 21, MPK 11, MPP 02.
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npeomemnsie. 11P6 04, [TPy 08, ITPy 10.

SHAHUA:

[TonsiTHe 0 MPOM3BOIHON (YHKIIUU U €€ CBOHCTBAX.
Tabnuia mpou3BOJHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKIIUH.

yMeHus1: Berunciaenue npou3BOAHBIX (YHKIIHA.
Xox padoThI:

Taonuua npouszeoonvix

No Ne
Ne n/
[IpousBoana Oynkum | [IpousBoana [IpousBox
1| DyHKIUA / n | Oyuxkuus
o o a1 Has
/ vl
II
C- 1
1 0 7 e e” 13 ctg x -—
IIOCTOSIHHAS sin“ x
2 X" nx"* 8 k())g - 1 1 14 | arcsin x L
O<a=l) xIna 1-x?
1 1
3 X 1 9 In x — 15 | arccos X - -
X 1-x
4 ; L 10 sin c0S 16 arct 1
2 — in x X X
Vx = x2 24/x J 1+ x?
1 1 ] 1
5 —=x" -= 11 | cosx —sin x 17 | arcctg x -—
X X 1+x
6| a,@=>0) a‘lna 12 tg x ! 18 Ig x !
’ g cos? x g xIn10
3agaHus 1J1s1 CAMOCTOAITEILHOMH PadoThI:
Bapuant 1 Bapuanr 2

Haiinure npousBoiHyto GyHKIIMN
1)y = 4x5 — 10x? + 6x + 2

2)y =sinx
2x+1
3)y= x-3
4)y=i/F
5y =5"
6)y=2x—-1
Ny=x3—6x*+9x—11
8)y =x7"°
9) y =log, x
10)y = (x3 —4x®)(x2 = 7)
1)y ==

12) y = 2¥ —log, x

1)y ==

2

x7

12) y = 5% —log, x

Haiiaure npon3BoaHy0 QyHKIMH
1)y =3x>-20x2+8x+1

2) y = cosx
2x-3
VY =0
4)y = Vx?
5y =28*
6)y =4x —4
7)y=x3—5x%+3x—15
8)y =x7"°
9) y =logg x

10) y = (x3 + 3x%)(x%2 — 8)
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13) y =Inx+5lgx 13) y =Inx +8lgx
14)y = 6x8 — 6Inx + 3log; x 14)y = 2x8 — 7Inx + 4log, x
15)y =4 cosx-9* 15) y = 5sinx - 4%
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ITPAKTHYECKAS PABOTA Ne 47
Ha3BaHue npakTu4eckoi padorbl: Buiuucienue npou3go0HbIX CLOHNCHBIX QYHKYUILL.
Iesas padoThl: 3aKkpenuTh HABBIKKA BEIYUCICHHS TPOU3BOIHBIX CIOXKHBIX ()YHKIIUHA.
Pesyabrarnl:
Dopmupyemote 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymecTBasaTh cOOp JaHHBIX JAJIS aHAIM3a WCHOJIb30BAHUS M (HYHKIMOHHPOBAHUS
IIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnwie: [1K 2.3, OK 01, OK 02, JIP 24, JIP 26, MPII 01, MPII 02, MPII 03, MPII 05,
MPII 12, MPII 13, MPII1 21, MPK 11, MPP 02.
npeomemnsie. 11P6 04, TPy 08, ITPy 10.
3HAHUA:
— Ilondarue o npou3BoHON PyHKINHU U €€ CBONCTBAX.
— TaOnuua npou3BOHBIX OCHOBHBIX 3JIEMEHTAPHBIX ()YHKIUH.
— TlondaTtue o cI0XKHOM (PYHKIMU U TPOU3BOAHOM OT HEE.
yMeHusi: Beruucienrue npou3BOIHBIX CI0XKHBIX (PYHKIUH.
Xoa paGoThI:
[Iycts y = y(u) 1 u = u(x) — muddepenumpyemsie pyaxun. Toraa croxnas Gyskus y = y(u(x))
ecTb Takke auddeperuupyemas GyHKIHS, MprUIeM

— !
y'x_y'u'ux

OTO MpaBWIIO PACHPOCTPAHIECTCS HA LENOYKY M3 JI0O0r0o KOHEYHOro yucia AuQQepeHIrpyeMbIX
GYyHKUMI: BpOU3600HAA CNI0MHCHOU (PYHKUUU PABHA NPOU3BEOCHUIO NPOU3BOOHLIX (DYHKUUI, eé
COCMagnAIOUUX.

IIpumepsr:

1. y(x) = In(x® — 3x* + 4x)

1

! = 3 _ 2 I, 3 _ 2 I _ 2 _
y(x) = (In(x* = 3x* + 4x))" - (* = 3x° +4%)' = ————(3x* —6x+4) =
3P —6x+4
T x3 — 3x2 + 4x
2' y(X) — earccosx
! — (parccosxy’ , 1 — _arccosx . [ _ 1 . _earccosx
y'(x) = (e )" (arccosx)’ = e ( _1_X2) = ——

3. y(x) = sin(Invx)
Y(x) = GV’ - (V)" (V% )' = cos(inyx) + =+ £ = <2000

4.y(x) = InVsinx

1 — . ! . . ! . . I — 1 . 1 . _ 1 . —l
y'(X) = (Invsinx)" - (vsinx)’ - (sinx)’ = NN COSX = ——— COSX —Ztgx

5. y(x) = arctgln2x
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1
1+(In2x)?2

-(In2x)" - (2x)" = — L1 . 1.2= !

1+(In2x)?2 " x ~ x(1+In22x)

y'(x) =
6.y(x) = (6X° - +5)’

y(x) = (6x°— 2x*+5)?

y'(X) =2(6x% — 2x*+5) - (6x% — 2x*+5) ' = 2(6x? — 2x*+5) - (12x+8x™) =
= (12X - 2+5) - (12x + =)

3aganus 1J151 CAMOCTOATEIbHON padoThI:

| BapuanT
Boruuciauts npou3BOAHYIO: Il BapnaunT
X 12 BrruuciauTe npou3BOAHYIO:
1) y=|=+2 « 16
1) y= [— + 6)
2) y=sin(5-3x) 4
3) y:m 2) y=cos(5-3x)

3) y=4/42+0,5x

Bbruucinte NpoU3BOAHYIO B TOUKE X !
Bbraucnuts Ipou3BOJHYIO B TOYKE X !

4) y=sin T _2x xozi
6 12 . VA /4
4) y=sin| —+2x Xg=-—
Vs 6 12
5) y=tg6x Xo=—
24 T
5) y=ctgbx Xo=—
6) y=cos T _2x x, =2 24
3 ° 3

IHPAKTHYECKAS PABOTA Ne 48
Ha3panue npakTuyeckoii padorbl: Mccrnedosanue ¢hynkyuu Ha moHomouHocms. Onpedenenue
IKCMPEMYMO8 DYHKYUU.
Hean pabdoThi: popMupoBaHUE YMEHHUI UCCIIENOBATh (DYHKIIMIO HA MOHOTOHHOCT.
Pe3yabTarsi:
Dopmupyemvie 3nemenmut IIK (npogheccuonanvno opuenmuposanmoe cooepircanue):
— TIK 2.3. OcymectBasaTe cOOp OaHHBIX ISl aHAJIU3a HCIIOJIb30BAHUSA M (YHKIIMOHHPOBAHUS
MIPOrpPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnwpie: 11K 2.3, OK 01, OK 02, JIP 24, JIP 26, MPII 01, MPII 02, MPII 03, MPII 05,
MPII 12, MPII 13, MPII 21, MPK 11, MPP 02.
npeomemnosie: 11P6 04, I1Py 08, 1Py 10.
3HAHUSA:
— Tlonsartue o npou3BoHON QyHKINHU U €€ CBONCTBAX.
— Tabnuma npou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH.
— TloHsiTE O MOHOTOHHOCTH (DYHKIIHH.
yMeHus: OnpeneneHne HHTEPBAIOB MOHOTOHHOCTH.
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Xox padoThI:

Bo3pacmanue u yovieanue ¢pynkyuu

Oynkius y = f(x) Ha3bIBaeTcs goszpacmaroujell Ha TPOMEXYyTKe a < x < b, ecam mis
TMOOBIX X1 U X, , NPUHAAICKAMUX ITOMY HPOMEKYTKY M TaKHX, 4TO X; < Xp, MUMEET MECTO
HepaBeHCTBO f(xq) < f(x3).

Oynkius Yy = f(x) Ha3wpBaeTCs yoOwvlgawwel B TPOMEXyTke a < x < b, ecnu ais
TMOOBIX X1 U X, , NPUHAAICKAMUX ITOMY HPOMEKYTKY M TaKHX, 4TO X; < Xp, MUMEET MECTO
HepaBeHCTBO f(xq1) > f(x,).

Kak Bo3pacraromme, Tak W yObIBaioue (GYHKIUU Ha3bIBAIOTCS MOHOMOHHLIMU, A
MIPOMEXYTKH, B KOTOPBIX (DYHKIUS BO3PACTAET WU YOBIBACT, - NPOMENCYMKAMU MOHOMOHHOCHU.

Bospacranue n yosiBanue GpyHkun y = f(x) XapakTepu3yercsi 3HaKOM €€ IPOU3BOHOIM:
€CIIi B HEKOTOpOoM mpomexyTke f'(x) > 0, To QyHKIIUS BO3pACTAET B ITOM ITPOMEXKYTKE;,
ecii B HeKOoTopoM mpomexyTke f'(x) < 0, To (hyHKIUsS yOBIBAET B TOM IIPOMEXKYTKE.
Ipumep 1. HaiiTu mpoMeXyTKH MOHOTOHHOCTH CIIEAYIONIMX (PYHKIIUI:

a) f(x) =x2—8x+12

0) f(x) =x3—6x%+4

a) Haxomum npousBomnyio: f'(x) = 2x —8,umeem 2x —8 =0 <& x = 4.
[Tocnenytroiue paccykaeHus IPECTaBUM B TaOJIHIIE:

X —o<x<4 4 4<x<oo
f'(x) _ 0 +
J16) N 7

Taxum oOpa3oM, naHHast PYHKIUS B IpoMexyTke —oo < x < 4 yObIBaeT, a B IpoMexyTke 4 < x <
00 BO3pacTacT.

6) f'(x) = 3x2 — 12x, (3x% — 12x = 0) = [i = 2
CocraBuM Ta0IHUILY:

X —o<x<0 |0 0<x<4 4 4<x<oo
76 ¥ 0 : 0 +
f(x) 7 \ 7

Utak, B npoMexyTkax —oo < x < 0 m 4 < x < 0o (yHKIHUS BO3PACTAET, a B MpoMexyTke 0 < x <
4 - yObIBaeT.
3aaHus 1J151 CAMOCTOATEIbHOM padoThI:

Bapmuanr 1
1. Ha pucynke u3o0paxkeH rpaduk npousBoHoi GpyHkuuu f(x), onpeaeneHHol Ha HHTEepBaie (-
2;12). Banmuimmute MpoMeXyTKH Bo3pactanust GyHkimn f(x).
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Pucynok 1 — I'paduk npousBoanoii hpyHkmmu f(x).
2. Haiit mpoMeXyTKH MOHOTOHHOCTH ()YHKIIHU:
a) flx)=x?-2x+1

0) f(x)=x3+2x>—-7x+4
B) f(x)=x+xl?

Bapuanr 2
1. Ha pucynke u3o0paxken rpaduk npousBoaHoi GpyHkuuu f(x), OnpeaeneHHol Ha uHTepBaie (-
10;2). 3anummre mpoMeKyTKH Bo3pactanust Gpyukimu f(x).

Pucynok 2 — I'paduk npousBoaHoit GyHkun f(x).

2. HaiiTu npomMeXyTKu MOHOTOHHOCTH (DYHKIIMHU:
a) f(x) =x?—-3x+2

0) 2.f(x) =x3+x?>—-5x+8
B) f(x)=x+ﬁ

MMPAKTUYECKAS PABOTA Ne 49
Ha3Banue npakTudeckoi padorel: Mccieoosanue ghynkyuu ¢ noMoubio npou3800HO.

Heas pa6orsl: Ha KOHKPETHBIX NpHUMEpax HAYYUTbCS MCCIENOBATh (DYHKIMH C TOMOIIBIO
MIPOU3BO/IHOM M HA OCHOBE HUCCIICAOBAHUS CTPOUTH IpauKH.
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PesyabTarsl:

Dopmupyemote 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymecTBasaTh cOOp JaHHBIX JJIS aHAIM3a WCHOJIB30BAHUS M (DYHKIMOHHPOBAHUS
IIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnwie: 11K 2.3, OK 01, OK 02, JIP 24, JIP 26, MPII 01, MPII 02, MPII 03, MPII 05,
MPII 12, MPII 13, MPII 21, MPK 11, MPP 02.
npeomemnsie. 11P6 04, [TPy 08, ITPy 10.
3HAHUS:
— Tlonstue o mpon3BoaHON GYHKINU U €€ CBOWCTBAX.
— Tabnuma npou3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUH.
— Tlonsarue o0 sxcTpemymax pyHKIMHU, TOUKAX Mepernda, aCuMITOTAX.
ymeHusi: HaxoxxaeHne sKCTpeMyMOB, TOUYEK Iepernda, acUMNTOT (pyHKIIMH U MOCTPOSHHE
rpaduxka.
Xoa paGoTsI:
Obwas cxema ucciedo8anust (hyHKkyuu u nocmpoerue eé epaghuxa.
1. HaiiguTe o6sacTh onpeaencHus QyHKIIHH.
Uccnenyiite GyHKINIO HA YETHOCTD UM HEUYETHOCTb.
Haiigute Touku nepeceuenus rpaduka QyHKIUU C OCIMU KOOPAMHAT.
Haiinure nmpoMexxyTku 3HAKOIIOCTOSIHCTBA.
HaiiguTe nmpomMexxyTki MOHOTOHHOCTH (DYHKIIUH, €€ SKCTPEMYMBI.
Haiinute npoMexxyTKu BRITYKIIOCTH rpaduka QyHKIHH, €€ TOUKU Iepernoa.
[Moctpoiite rpaduk HyHKINHM, UCHOIB3YS TOIYUYECHHBIE PE3YIIbTAaThl NCCIICIOBAHMUS.

No bk wn

IIpumep:
ocrpouts rpaduk Gpynkmam y = x> — 6x2 + 9x — 3.
1 D(y) =R;

2. JanHas GyHKIMS He SBJISETCS HU YETHOM, HU HEUETHOM; KPOME TOT0, OHA HE SBIISIETCS
MIEPUOIMUYECKON;

3. Haiinem Touky nepeceuenuisi rpaduxa ¢ ocbto Oy: mosoras, uto X = 0, nomyuum y = —3. Touky
niepecedeHust rpaduka ¢ ocbto OX B JaHHOM CITy4ae 3aTpy/AHUTEIBHO.

4. Haiinem npomMexyTk MOHOTOHHOCTH (DYHKIIMH €€ SKCTPEMYMBI M IIPOMEKYTKH 3HAKOTIOCTOSHCTBA
C IIOMOILBIO IPOM3BOIHOM:

a. Haiinem npomssomayto: y/ = 3x? — 12x + 9.

0. y/ =0 -3x2—-12x+ 9 =0 - x = 1 ux = 3. OTMETUM JaHHBIE TOUKH HA YHCIIOBOIH

TIPSIMOM ¥ OTIPEIENTM TTPOMEKYTKH BO3PACTAHHS U YObIBaHHS (D YHKITHH:

e N/ \ /”'“ H\ X
] . ? P y

Touku x=1 1 x=3 nensaT obmacTs onpenenacHuss GyHKIMH HA TPU TPOMEKYTKa: —oo < x < 1,1 <
x < 3,
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13 < x < oo, Brpomexyrkax —0 < x < 1u3 < x< ooy’ >0, T. e QyHKIHUA BO3PACTAET, a B
npomexytke 1 < x < 3y/ < 0, T. e QyHKIMs YObIBACT.

[Ipu nepexoze uepe3 TOUKy X=1 Mpou3BoIHAS MEHSET 3HAK C IUI0CA HA MUHYC, a IIPH Mepexoe
4epe3 TOUKy X=3 — C MHHYCa Ha IUTIOC. 3HAYHT Vigy = Y(1) = 1, Ypin = y(3) == 3.

5. Haiinem BTopyio npoussoanyio: y// = 6x — 12;6x — 12 = 0 - x = 2. OTMeTHM JaHHYIO
TOYKY Ha YMCIIOBOU MPSMOM U HcciaeyeM (GyHKIHIO Ha BHITYKIOCTh H BOTHYTOCTD:

Touka x=2 genur Y6nacrs onpeeaeHus (1)2yHKLII/II/I Ha JBa IPOMEXKYTKa —00 < X < 2
12 < x < o B nepsoMm u3 nux y// < 0, a Bo Bropom y// > 0, T. €. B IpoMexkyTke —00 < X < 2
KpHWBas BBIMYKJIa BBEPX, a B IPOMEKYTKE 2 < X < 00 BBIITyKJIa BHU3. TakuMm o0pa3om, Touka
neperuba (2; —1).
6. Hcnonb3ys mosrydeHHbIC JaHHBIC, CTPOUM IpauK (yHKIIHH:

yﬂjh

(LY

A :

v

(0;-3)Y (3:-3)19

3agaHusA 1J1s1 CAMOCTOAITEILHOM PadoThI:
HccnenoBath GyHKIIMM U IOCTPOUTH UX IpadUKH:

1 eéapuanm 2 eéapuanm

y=x?+5x+4 y=—x*+2x+15

y=3x3—x

y=2x3+3x* —12x— 10

y=—-x>+x

y=x>—6x*+16

Ml

Al NME

y:X4—5X2+4- y:—X4+8X2+9

HNPAKTHYECKAS PABOTA Ne 50
Ha3panue mnpakTuyeckoii padoTbl: Dusuueckuii CMbICI NPOUIBOOHOU 6 NPOYECcCUOHAIbHBIX
3a0aYax MmexHoI02U4ecKko2o npopuis.

Henap padorsl: HayunThcs pemars 3a1auu Ha IPUMEHEHHUE TPOU3BOTHOM.
Pe3yabTarsi:

Dopmupyemvie 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooeprcanue):
— TIK 2.3. OcymiecTBasaTh cOOp JaHHBIX A aHAIM3a WCIOJIb30BAHUS M (DYHKIIMOHHPOBAHUS
IIPOrPaMMHO-TEXHUYECKHUX CPEICTB KOMIIBIOTEPHBIX CETEH.
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memanpeomemnwie: MPI1 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 04, TTP6 06, ITP6 14, ITPy 08, I1Py 10, [Py 16, TPy 18, TPy 19.
3HAHMS:
— IlonsTHe o mpou3BoIHON GYHKIIUU U €€ CBOHCTBAX.
— Tabnuma npou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH.
YMEHHs:
— Beluncienue npou3BOIHBIX.
— HaxoxneHue 3KCTpeMyMOB (DyHKIIHH.
Xon paboThr:
1. IlpumeHeHHe MPOU3BOIHOI B PpusuKe.

Du3zuueckuil CMbICT BPOU3BOOHOU: NPOU3BOOHASL €CIb CKOPOCHb UBMEHEHUS! (DU3ULECKOLL
BEJIUYUHDI.
IIpumep 1. HaiiTu MTHOBEHHYIO CKOPOCTh IPU CBOOOAHOM Ta/ICHUU.

gt’

Pemenne. 3aKOH CBOOOJHOTO MAJEHUS WMEET BAx X =

2

MrHoBeHHass CKOpPOCTb IIpU

CBOOOIHOM TAJIEHHUH PABHA: Vyry = X', T.€. Vyry = Ot.

Ipumep 2 . Ilycte Q=((t)- KOIMYECTBO DICKTPUYECTBA, MPOTEKAIOIIEEe Yepe3 IOMEPEuHOe
CeyeHue MpoBOJHMKA 3a Bpems {. Haiinem cumy Toka B TaHHBI MOMEHT BpeMeHH {

Pemenne. Cuna moka ecmv npouzeoonas om Koauuecmea 31eKmpuiecmed, Kax QYHKYuu om
gpemenu, m.e. | = 1@0% =q'(t),

IMpumep 3. IlycTe IaH HEOTHOPOIHBIA CTep)KeHb JIMHBI |, M =mM(X)- Macca 4acTH CTEpXKHs
JUIMHBL X (OAMH M3 KOHIIOB CTEpXKHS NPUHHMMAaeTcs 3a Hayayno orcyera). Halinem nuHelHyro
IUIOTHOCTB CTEPKHS B JAHHOM TOYKE X .

Pemenne. Jluneiinas nnommocmes cmepwcus 8 OAHHOU MOYKe eCib NPOUBOOHAS MACCHI CINEPIHCHS

. Am
Kax @yuxyuu om ezo onunvl: p = lim — =m'(x),
Ax—0 AX

IInoTHOCTB CTCPIKHA €CTh CKOPOCTb U3MCHCHU MACChI YaCTH CTCPIKHA KaK (1)YHKLII/II/I €ro I4JIMHBI.
Pewienue ¢M3MUECKux 300(1‘!, CEA3AHHBIX C HAXO0NCOCHUEM CKopocmu, YyCKOpeHusa u m.o.

Ipumep 4. JlaHO ypaBHEHHE NPSIMOJIMHEHHOro IBIKEHMS Tema: S =3t° +2, rae S- myTh,
MpOUIEHHBIN TenoMm, M; t- Bpems, ¢. Haiinute ckopocTh Telaa B MOMEHT BpeMeHu t=1 C.

Pemenne. CKOpoCTh 3TO MPOM3BOAHAS TYTH 10 BpeMeHH. 3Haunt: V =S =6t Iloxcrasus
3HaueHue Bpemenu noaydum: V (1) =6m/c

IIpumep S. Touka ABUXKETCS IO 3aKOHY S = %t"’ + %t3 + %tz + 2. Halitu cKOpOCTh U yCKOpEHHE

uepe3 2 ¢ Iocie Havyasa ABMKCHHUS (IBUKEHUE CIUTATH MTPSIMOIUHEHHBIM).
Pemenne. CKOpPOCTH 3TO MNPOM3BOAHAs IyTH MO BpeMeHH. 3Hauut: V =S =t> +t° +1t.
[MoacraBuB 3HaYeHne BpeMenu nonyunm V (2) =16 m/c
Ipumep 6. Teno aBHKeTCA NPAMOJIHHENHHO Mo 3akoHy S(t) =1+t +t*. HaiiTu ero KuHETHYECKYIO
SHEPIHIO Yepe3 5 ¢ Mmociie Havaia JBIKCHUsI, €CIIM Macca Telia 3 Kr.
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Pemenne. @opMyna HaXOXKICHUS KUHETHYECKOM »Heprum: E, = .Hailinem ckopocTh Tena.

V =S =2t +1,V(5) =11.Kunerudeckas sHeprus Teaa cOCTaBUT: E, = % =1815.
Pewienue yxonomuueckux 3a0au ¢ ROMOWbI0 RPOU3BOOHOIL.
IIpumep 1. BeibpaTts onTuManbHbIil 00beM npou3BojcTBa N dhupmoit, GyHKIMS TPUOBUTH KOTOPOI
MOJKET OBITh CMOJIEJIMPOBaHa 3aBUCHMOCTRIO: F(Q) = q2 - 8q + 10.
Pemenne: OnTumaibHbIl 00BEM MPOU3BOJCTBA €CTh MPOU3BOJAHASA OT (QYHKIUU MPUOBUIH, T.€.
N = F(q)
F'(9) = R'(q@) —C'(q@ =29 —8=0 > qexer = 4
[pu q < Qextr =4 — F'(q) < 0 u npubbuIb yOBIBAET
IIpu q > Qextr =4 — F'(q) > 0 v npuObLIb BO3pacTaeT
[Ipn ¢ = 4 npuObUIb IPUHUMAET MUHUMAJIBHOE 3HAUYECHHUE.
3aganus 1J151 CAMOCTOATEIbHOM padoThI:
1Bapuanr.
1. Jlano ypaBHEHHE MPSMOJMHEHHOTO BUKEHUS Tena:,S:2t3-8t+2, rae S- myTh, MPOUICHHBIN
TesoM, M; t- Bpemsi, ¢. Haliure ckopocTh Tella B MOMEHT BpeMeHH {=3 C.

2. Touka ABMKETCS 110 3aKOHY S = %t“ + %t3 + %tz + 2. HaiiTu ckopocTh U yCKOpEHHE uepes 3 ¢

1ocyie Havaia ABMKEHUS (IBI)KEHUE CUMTATh MPSMOIHHEHHBIM).
3. Ilycts Q=t° - 4t +8- KONMYECTBO SIEKTPHUECTBA, MPOTEKAIONIEE Yepe3 MONEPEUHOE CEUCHHE
poBOAHUKA 3a BpeMms . Halinem cuity Toka B JaHHBII MOMEHT BpeMenu [ =2c.
4. IlycTh 1aH HEOJHOPOIHBIH CTEpKEHb JIMHBEI |, Macca HEOJHOPOTHOTO CTEP)KHS MEHSETCS IO
3akoHy: M=2x° -8x +12. HaiiTi JHHEeHHYIO IIIOTHOCTh CTEPIKHS B JAHHOM TOUKe X =4
5. TlpuObuib (QuUpMBI 3afaHa 3aBUCMMOCTBIO: F(q) = 4q% — 4q + 12. Haiitu onTuMasbHbIH
00BbEM npousBoacTBa N pupMBL.
2 BapuaHT.

1. JlaHo ypaBHCHHE NPSIMOJIMHEHHOTO JIBFOKCHUS Tema:,S=3t°-5t+2, rae S- myTh,

MpoNeHHBIN TesoM, M; t- Bpemst, ¢. Haiinure ckopocTh Teiaa B MOMEHT BpeMeHu t=4 C.

1 1 1 N
2. Touka JBHIKETCS 110 3aKOHY S = Zt4 + §t3 + Etz + 2. HaiiTu ckopocTh U yCKOpeHue uepes 4 ¢

rocje Havajia JABM)KEHUS (IBM)KEHUE CUMTATh MPSMOIMHEHHBIM).
3. Tlyctes q = 3t? — 5t + 8- KOJIMYECTBO DJIEKTPMYECTBA, NPOTEKAIONIEE HYEPE3 IIOMEPEUHOE
CeYeHHUe MPOBOJHMKA 3a Bpems {. Haiinem cumy Toka B TaHHBI MOMEHT BpemeHH [ =3C.

4. IlycTe 1aH HEOAHOPOIHBIN CTEP)KEHDb JJIUHBI |, macca HEOJIHOPOJHOIO CTEP>KHSI MEHSETCS 10
3akoHy: m = 3x% — 5x + 12. HaiiTi IMHEHHYIO IIIOTHOCTh CTEPKHS B IAHHOM Touke X =4

5. TIpubbLIs hUpMBI 3a1aHa 3aBUCUMOCTBIO: F(q) = 5q% — 5q + 12. HaiiTu onTuMasibHbIiA 00bEM
npon3BoacTBa N hup™meI.

ITPAKTUYECKAS PABOTA Ne 51
Ha3panune npakrudeckoit padorsl: /cnonvsosanue npouzeooHol OJisi HAX0NCOEHUs HAULYYULe20
peuteHus: 8 NPUKIAOHbIX 3a0aUax.

Henanb padorsl: HayunThcs IpUMEHATh IPOU3BOJHYIO JUIsl PEIIEHUS TPUKIIAIHBIX 3a1ad.
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PesyabTarsl:

Dopmupyemote 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymecTBasaTh cOOp JaHHBIX JJIS aHAIM3a WCHOJIB30BAHUS M (DYHKIMOHHPOBAHUS
IIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnsie:. MPII 01, MPII 04, MPI1 07, MPII 08, MPII 16, MPII 18, MPII 19, MPII 21,
MPK 08, MPK 11, MPP 02, MPP 09
npeomemnsie. 11P6 01, ITP6 04, ITP6 06, ITP6 14, TPy 08, I1Py 10, I1Py 16, [TPy 18, I[Py 19
3HAHUA:
— TlonsTue o mpon3BoHON (GYHKINU U €€ CBOWCTBAX.
— Tabnuia mpou3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKITHIA.
YMEHHs:
— Bpluncnenue npou3BOJHBIX.
— Haxoxnenue s3kcTpeMyMoB (YHKLIUH.
Xox pabdoThI:
Ilepen BbImoONHEHUEM pabOTHI OTBETHTE Ha CIIEIYIOLIIE BOIPOCHI:
1) ®yHKuuMs HAa3bIBACTCS BO3PACTAIOIICH HA TAHHOM ITPOMEXKYTKE, SCIIH. ..
2) @yHKuMs Ha3bIBAeTCs yOBIBAIOIICH HA TAHHOM IIPOMEXKYTKE, CCIIH. .
3) Touka x¢ Ha3bIBaETCS TOYKOW MUHUMYMa, €Ciu... To4Ka Xg Ha3bIBACTCSl TOUKOH MakCUMyMa,
€CIIH...
4) CrauyoHapHBIMH TOUYKAMU (DYHKIIUH HAa3bIBAIOT TOUKH...
5) ®usuueckuii CMBICI IPOU3BOTHOM
Pemmre cnenyroniye 3axauu ¢ NpUKIAAHBIM COAEPKAHUEM:
3amanue 1. Jlan Gak Oe3 KpBILKU B BHJAE NPSIMOYTOJbHOIO Napajjesienunesa, B OCHOBAHUU
KOTOPOTO JICKHT KBagpat u 00beM paser 108 cm®. TIpu kakux pasmepax 6aka Ha €ro H3TOTOBIICHHE
MO IeT HauMeHbIllee KOJIMYECTBO MaTepuaa?
Ykaszanue:
1) OO6o3HaubTe 32 X —CTOPOHY OCHOBAHHS;
2) Beipa3sute yepe3 X BBICOTY Mapauie/enue/a;
3) Ompenenute KAKOMY MPOMEKYTKY TIPHHAICHKHUT X;
4) BanuimmTe GOpMYITy IUIOLIAAN TapaieienuIe/a;
5) Haiinure TOUKy MUHEMYMa TOJNyYeHHOH QYHKIIHH.
3ananue 2. UToObl yMEHBIINTh TPEHUE )KUKOCTH O CTEHBI U IHO KaHaja, HyKHO CMauyuBaeMYIO €I0
IIOUIalb CHeNaTh BO3MOXKHO Majol. TpeOyercs HalWTH pasMepbl OTKPBITOrO MPSIMOYTOJBHOTO
KaHaJjia ¢ IJIOIAaJAbI0 CCUCHUS 4,5M2, MIPU KOTOPBIX CMavynBaeMasi TUIoaabp OyJeT HauMEHBIIICH.
Ykaszanue:
1) OG6o3HaubTe 3a X —TIIyOUHY KaHABBI;
2) BsIpa3ure yepe3 X IUPUHY KaHABBI;
3) Ompenenure KaKOMYy IPOMEXKYTKY TIPHHAIICIKUT X;
4) 3amumute GopMyTy IEpUMETPa;
5) Haiigure Touky MUHIMYyMa MOTYYEHHON (QYHKIIHH.

IMMPAKTUYECKAS PABOTA Ne 52
Ha3Banue npakTuuyeckoii padborsl: BoiuucieHue nepsoodbpaznou 01 OaHHOU QYHKYUU.

Hean pabdoThl: HayuyuThcs BEIYUCISITE IEPBOOOPA3HYIO IS TAHHOW (hYHKITMH
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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 19, MPK 10,
MPK 11, MPP 02, MPP 09
npeomemnste. 11P6 04, TPy 10

3HaHus: [lonsTre o mepBooOpa3Hoi GyHKIIMH U €€ CBOHCTBAX.

yMeHusi: Beruucienue nepBooopaszHbIX.

Xox padoThI:

Onpenenenne. Ecmu uis moGoro X u3 MuHokecTBa X BhimomHsercs pasenctBo F'(x)= f(x), To

¢bynkuuto F (X) Ha3bIBAIOT MEPBOOOPa3HOi yist pyHKImU f (X) Ha JIAaHHOM MPOMEXYTKE.

DyHKkIus IlepBooOpa3nas DyHKIUA IlepBooOpa3nas
f(x) F(x) f(x) F(x)
k-nocmannas kx+C a“,a)0,a=1 Ia +C
na
x P (kx+b)P*
X", p#-1 +C kx+b)", -1k =0 —
P p+1 (kx+bf,p= ” k(p+1)
1 1 1
—- —— k=0 =In(kx+b)+C
Jx 2/x+C kx+b i n(loxb)
1
e* e*+C e k%0 ZeP 4 C
sin x —cosx+C sin(kx+b),k =0 —%cos(kx+b)+C
COSX sinx+C cos(kx+b)k =0 %sin(kx+ b)+C
12 tgx +C 1 In|x|+C
cos® X
1
— —ctgx +C
sin® x

OcHOBHOEe CBOWCTBO nepaooﬁpasuoiﬁ

Ecrin F(x) — ogHa 13 nepeoobpasHbix AnA
dbyHKUMN f(X) HA HEKOTOPOM MPOMEIKYTKE,
TO MHOXeCTBO Bcex nepeoobpasHbIX 3Town
byHKUMM onpenensaeTca BblpaXkeHUeM
F(x)+C,

roe C- gencTBUTENbHOE YUCO
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Tpu npaBuna HaxoXxaeHus
nepBooOpasHbIX

Ecmu ¢pyHkmuu y=7(x) u y=g(x) HMEIOT Ha
NPOMEKYTKE TEPBOOOPaA3HBIE COOTBETCTBCHHO
y=F(x) u y=G(x), T0

DyHKUUA MepBooGpa3Han

y =f(x) + g(x) y =F(x) + G(x)
y =k f(x) y =k F(x)

y = f(kx +m) y =2 F(kx +m)

Ipumepl. Haiitu ogny u3 neppoobpasubix GyHkimu | (X) =X +3C0sX.

Pemenne: Vcrnons3ys, paBuia HHTETPUPOBAHKS M TAOIHUILY TIEPBOOOPa3HBIX st GyHKIMH X P

npu P =2 u s COSX maxomamm oaHy 3 MepBOOGPA3HBIX JAHHON (YHKITH:
X3
OTBeT: F(X) = ? + 3Sin X .

1
Hpumep 2. Ins pyuxmuu | (X) = oS’ X HaiT nepBooOpa3Hyto, rpaduK KOTOPOI MPOXOAUT

yepes3 Touky M G; O).
Pemenne: O6mum BUIOM NepBooOpasHex ais f ssnsercs gpynkuus F (X) =1gX + C Pemas
ypaBHeHue: 0 = tg%+ C=0=1+C=C=-1

Taxum oOpa3om, uckomas nepsooOpazHasi €CTb (PyHKIIHS
Oteer: F (X) =tgx -1,

3agaHus 1J1s1 CAMOCTOAITEILHOMH PadoThI:

Bapuanr 1 Bapwanr 2
1. Haiitu mepBO0oOpa3HbIe ISl CIETYIOMINX (PYHKITHT;
1.f(x)=2 1 f(x)=-6
2. f(x)=x—2 2. f(x)=x+3
3. f(x) = 2x% — 3x3 3. f(x) = 7x5 + 3x?
4.f(x)=xi2—3x 4.f(x)=x—13+5x
5 f(x) =502x—4) 5 f(x)=43Bx+2)
6. f(x) =51 —2x) 6. f(x) =4(1—-x)
7. f(x) = cos(3x —4) 7. f(x) =sin(4x + 1)
8. f(x) =21« 8. f(x) =el™
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9. f(x) = = 9. f(x) = —>—

(x+2)2
-5 _ 5
10. f(X) - 052 (x+5) 10. f(.X') = m

2. lnst pynkiunm f(x) HaiiTi IEpBOOOpasHyo, rpauk KOTOPOM MPOXOIUT uepe3 TOUKy M.
fO) =1+x* M(=3;9) | f(x)=5-x3 M(2;-1)

IMPAKTUYECKAS PABOTA Ne 53
Ha3panue npaxktuyeckoil padoTbl: [/pumvenenue unmeepana Onsi 6bIYUCTIEHUA DUIUUECKUX
8eIUYUH U NIOWAOEIL.
Heas padorbl: HayuuThCsl BBIUMCIATH IUIOMIAAN IUIOCKHX (QUTYyp U (U3NYECKHE BEIUYHMHBI C
IIOMOILBIO ONPEIEICHHBIX HHTErPAJIOB.

Pe3yabrarsl:

Dopmupyemoie 3n1emenmut IIK (npogpeccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymecTBisaTh cOOp JaHHBIX JJIS aHAIHM3a WCIHOJIB30BAHUS M (HYHKIMOHHPOBAHUS
MIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnwie: MPII 01, MPII 04, MPII 07, MPII 08, MPII 16, MPII 18, MPII 19, MPII 21,
MPK 08, MPK 11, MPP 02, MPP 09
npeomemnsie: 11P6 01, I1PG 04, TTP6 06, I1P6 14, [1Py 10, [1Py 16, ITPy 18, ITPy 19
3HAHHUSA:
— Ilonsarue 00 onpeeneHHOM UHTErpae.
— IloHsATHE O KPUBOJIMHENHON TpaneLUN.
yMeHus: Briuncnenue onpeeeHHbIX HHTErPAIOB.
Xoxa pa0doThI:

Kpusonuneiinoii mpaneyueii (puc. 1) Ha3pIBatoT GUTYpY, KOTOpast OTPAaHUYEHA:

A . =
Y y=y(x) ® CBepXY - rpaduKOM HENpephIBHON (QYHKIIUU

y=y(x)
e cHu3y — ocbro OX (y=0)
e cieBa — IIPAMOM X=a
e cmpaBa — npsiMoii X=b

v

a b
Puc.1

['eomeTpruecknii CMBICI ONpPENENIEHHOTO MHTErpajga B TOM, YTO €r0 3HA4YE€HHE PABHO IUIOMIAIN
COOTBETCTBYIOIIECH KPUBOJIMHEHON TpaIleLuu:

b
S = J- y(X)dX (1)

PaccmoTpum paznnyHble METObI BEIYUCICHUS IO MI0CKUX QUryp.
Hpumep 1. BEIUHCINTS MIOMAIb IIIOCKOH (PUIYpPHI, OTPAHMYECHHOH THHIAME: Y = X° — 2X + 2, X=-

1, Xx=2 u ocbro OX.
Pemenne: nannas ¢urypa (puc. 2) npeacrasisieT co00i KpUBOJIMHENHHYIO Tpameluio, Mo3ToMy eé
IJI01A b BEIYHCisgeTcs mo popmyie (1).
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A ) 3 2
y=x —2v+2 S :j(x2—2x+2)dx:% —xz‘i+2x|f1 =

1 1
3 3

[2-)-f-ehe-2n-
3 3

=3-3+6=6.

1 2 X OTtBeT: 6 KB.ex.

Puc. 2

[Mycte y=f(X) — HenpepbiBHAs QyHKIHMS pu X € [a, D], rpaduk koTopoii pacnonoxeH Huxe ocu OX
(puc. 3). 3HaueHue ompeAcNEHHOr0 WHTErpaja OYyAeT OTPHIATEIBHBIM, MO3TOMY JUIS pacuyéra
omaan 6epém 3HaueHHe HHTETpata Mo MOIYJIIO.

A

Y
a b
X i
7 el
] a
y=f(x)
Puc. 3

IMpumvep 2. BuluucauTh MWIOMAAL IUIOCKOH (QHIYPBI, OrpaHUYEHHOM rpadukoM (yHKIMH
y = X* —=5X+ 61 ocsro OX.

Pemenue: nannas ¢urypa (puc. 4) pacrnonoxena auxe ocu OX, mosromy npumeHum dpopmyiy (2).

3 3

S—.ef(x2—5x+6)dx—x—3 5 +6x|3 =
Y a y=x"-5x+6 B ’ B , , 2
3 3 2 2
[(#_2) (53 52, 6.5 6.0
- 3 3 2 2
3 X 19 25 38-75+36 1 1
2 = 4f=— =] ==
3 2 6 6] 6
Puc. 4 Ortsert: 1/6 kB.ea.

ITpumep 3. BblYMCANTD IUIOMIAABL IUIOCKOH (UTYpHl, OTrpaHWYEeHHONW Tpadukamu GYHKIUH
y=x"+1u y=-X+3.

Pemenne: nannas gurypa (puc. 5) nmpeacraBiseT coO0H pa3HOCTh KPHBOJIMHEHHBIX TP
AGcUUCCH TOYEK MePecedeHus] HaXOIUM I10 YePTEexXY: X1=-2 1 Xo=1.

1 1
S = J(— X +3)dx — J(XZ + 1)dX . Mo’xHO 3ammcaTh MOJ] OJTMH WHTErpal:
-2 -2
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y:x“'i'] S:j‘(_x_{_s_(xz_i_l))szj‘(Z—X—XZ}jX:

1 1

1 2 3 2 2
E =2X|12_X_ _x =(2-1-2-(-2)- 1__& _
; 22, , 2 2
| , y=-X+3 3 (o)
N7 _(L_ﬂ]=6_(_§j_3=41
1 ! > 3 3 2 2
2/ 1 X
Puc. 5 OTtBerT: 4,5 KB.€x.

Ilpumep 4. Bpuuciauth IUIOMIAAL IJIOCKOW (UIyphl, OrpaHWdYeHHON rpadukamu (yHKIUR

y= x? +1u y=—-X+3 , 1 KOOPJIMHATHBIMH OCSIMHU.

Pemenue: nannas ¢urypa (puc. 6) mpeacraBisieT co0Oil CyMMy KPUBOJIMHEHHBIX Tparenuit
1

3
S=81+S,, e S, = J'(x2 +1)dx u S, = I(— X + 3)dx . [oxyanm popmyy:

0 1

A
=x2>+1 h 2 : ' 1 ’ 3
y=x S=I(x +1)dx+j(—x+3)dx=— +X[, — | +3X, =
0 1 0 1
13 03 32 13
yox+3 =[§—?J+(1—o)—(———J (3-3-3-1)=
///'/ > =l+l—4+6=3l
0 1 3 X 3 3
Puc. 6

OTtBeT: 3% KB.e/.

Hpumenenue onpedeﬂennozo unmezpaia 0131 8bIYUC/ICHUSA dms’uuecxux 6e/1U4YUNH

Ne | ®usuueckast BeIUUNHA dopmyna 2910705070003
n/n U3MEpEHUS
1 [1yTh, NpONAEHHBIN TOYKOHN C IEPEMEHHOU b t,,t,-c
S= [ u(t)dt
ckopocThio L(t) 3a orpe3ok Bpemenu [t ,t , ] : u(t) — m/c; S — M.
2 Pabota nepemenHoit cuitbl f(X) Ha yTH OT TOYKH b f(x) — H;
A= £ (x)dx o
a J10 Touku b a,b—wm;
: A — JIx.
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3 Cuiia naBieHus KUAKOCTH Ha BEPTHUKAIBHYIO b 9=9.8 m/c 2 :
TUTIaCTUH P=g I pr (X)dX 3
y p—xr/m’;
a,b—wm;
p—H.
3agaHus 1J151 CAMOCTOATEILHOM PadoThI:
Nel Ne2 Ne3
y=x"+1
1 3 3
A - o
1
=%
X -1
7 2 7o 2

1. CKOpOCTb NPSMOIMHEHHOrO ABHKCHHMSI Tena BbpaxkaerTcss GopMysto v=9t>-2t-8 (m/c).
Haiitu myTh, npoiiieHHbIi TeaoM 3a 3 ceKyHbl OT Hayajla JIBHKEHUS.

2. JIBa Tena Hayalu JBUTaTbCs OJHOBPEMEHHO M3 OAHOM TOYKH B OJHOM HAIPABJICHUHU IO
npsmoii. IlepBoe Teno ABMXKETCA CO CKOPOCTHIO V1:(2t2 +4t) m/c, BTOpoe — CO CKOPOCThIO V,
=(3t+2) m/c. Ha kakoM paccTossHUH APYT OT JAPYra OHU OKaxkyTcs uepe3 10 ¢?

3. Cuna ynpyroct F npyxunsl, pactanytoit Ha 1,= 0,02Mm, paBHa 2H. Kakyro paboty Hano

MIPOU3BECTH, YTOOBI pacTAHYTh NpykuHy Ha 1, = 0,05m?

4. BeruucnuTh paboTy, COBEPILIEHHYIO IIPU CKaTHH NpYXuHBI Ha 0,06 M, eciu 1 ee cKaThus
Ha 0,01 ny>Ha cuita 10 H.

MPAKTUYECKASI PABOTA Ne 54
Ha3panue npaxkTuyeckoil padorbl: Haxodcoenue ypasnenuii OKpy#cHOCMU, cepbl, NIOCKOCMU.
Buruucnenue paccmosinuil medxxcoy mouxkamu.

I_le.nb paﬁﬂTbI: Hay‘II/ITBCSI COCTaBJISITb YPAaBHCHHA C(bepbl H TINIOCKOCTH, BBIYUCIIATH PACCTOAHUA
MCXKAY TOYKaAMH.

Pesyabrarsl:

Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymectBnsaTh cOOp TaHHBIX IS aHATW3a UCIOIL30BaHUS M (PYHKIIMOHUPOBAHUS
MPOrpaMMHO-TEXHUUECKUX CPEACTB KOMITbIOTEPHBIX CETEH.
memanpeomemnsie:. MPII 01, MPIIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09
npeomemnuwie: 11P6 13, [1Py 17.
3nanms: [lonstue o cepe, mape, MIOCKOCTH.
YMEHHUA:
— CocraBnenue ypaBHEeHUH cepbl U MIOCKOCTH.
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— BBI‘{I/ICJIeHI/Ie paCCTOSIHI/ISI MG)K,Z[y TOYKaMU.
Xox padoThI:

Cdoepoii Ha3pIBacTCS MOBEPXHOCTD, COCTOSIIAS U3 BCEX TOYEK NMPOCTPAHCTBA,
PACIIOJIOKCHHBIX Ha JAHHOM paCCTOAHUU OT Z[aHHOfI TOYKHU.

HNannass Touka O Ha3bpIBacTCcsl HEHTPOM c¢epbl, a JaHHOE PAcCTOSHUE —
paauycom cdepbl. O603Hauaercs R. JI1000it 0Tpe30K, COSTUHSAIOMUN IIEHTP U
KaKyl-HUOY/Ib TOUKY Cepbl, TAKXKE Ha3bIBACTCS painycoM cepsbl.

OTpe30K, COCOUHSIIOMUI Be TOYKU chepbl U MPOXOIAIINN Yepe3 ee IEeHTD,
Ha3bIBaeTCs aAuamMeTpoM cdepsl. Juamerp chepsl paBeH 2R.

Teno, orpannueHHoOe cepoii, Ha3bIBACTCS IAPOM.
Ilapom paguyca R ¢ nmenrtpom B TOuke O
Ha3bIBAETCSl TEJIO, KOTOPOE COJEPKHUT BCE TOUYKHU
IIPOCTPAHCTBA, paclojoKeHHple OoT Touku O Ha
’ paccTosinuu, He npesbimaroiemM R(Bkiaouas O), u He

u COJICPKHT APYTUX TOYECK.
Chepa Moxer OBITh TOJTY4YE€HA  BpAILICHUEM \"
noryokpykaoctu (ACB) Bokpyr ee nuamerpa (AB), a o

rap — BpameHue MOJYKpyra BOKpyr €ro imamMeTpa. !

YpasHenue cdepbl paguyca R ¢ nearpom C ( xo,; yo; 2o):.

z
{ /_,-7"“\\) R? :(X_Xo)z+(y_yo)2+(z_zo)2-
/ /’_“’t“_x:y_'z M Paccrosinue ot mpou3BobHoi Touku M ( x; y; 2 ) mo C ( xo; yo;
5 ,f \f 3 Zo) BBIYHCIIAETCS IO (hOpMyJIe:
C(xys Uos 2 . ! :
MC = \J(x=%)? +(y = ¥o)* +(2-2,)*.
0 v
x

O01ee ypaBHeHH e IITIOCKOCTH UMEET BUJ
Ax + By + Cz + D = 0, rae koadpdunnents! 4, B, C 0IHOBPEMEHHO HE PaBHBI HYJIIO.

3anava 1. CoctaButh ypaBHeHHE cdephl paguyca R =5 ¢ neHTpoM B Hauaie KOOpAUHAT.
Pemenne: HermocpenctBeHHOM MOICTAHOBKOM 3HaUEHUS pauyca B ypaBHEHUE

x? +y* + 72 =R? momyunm x> +)° + 7% = 25,

3agaua 2. Hanucats ypaBHeHue cdepsl ¢ neHTpoM B Touke C (2; —3; 5) u paguycom, paBHbIM 6.
Pemenue: [loncraBuB 3HaueHne KoopauHaT ToUuku C U 3HAYEHUE paJinyca B ypaBHEHUE
(x—a)’+(y—h)’+(@z—c)> =R? TOTydHM

(x— 2)*+(y +3)*+ (z—5)*=36.

3anaua 3. Haiitu uentp u pauyc chepsr  (x + 4)? + (y — 3)% + 22 =100.

Pemenne: CpaBHuBas JaHHOE YpaBHEHHE C ypaBHEHUEM cepbl

(x—a)*+ (y—b)?+(z—c)* =R? Buaum, uto
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a=—4,b=3,¢c=0,R=10. Caenosarensno, C(—4; 3; 0), R = 10.
3agaua 4. Jlokazarb, 4TO ypaBHEHHE

X+ P+ —2x+4y—62+5=0

SIBJIICTCSL ypaBHEHUEM CEPEHI.

Pemenne: IIpeoOpazyeM JEBYIO 4YacThb JaHHOTO YypaBHEHHWsS, BBIZCIUB KBAApaThl JIBYYJICHOB,
COJIep KAIINX COOTBETCTBEHHO X, ) U Z:

X —2x+)y*+4y+7P—6z+5=

=(x— 1) — 1+(y+2°?—4+(z—3%—9+5=

=(x— '+ (y+2)°+(@—3"9.

CrenoBarenbHO, JaHHAS TIOBEPXHOCTh UMEET YpaBHEHHE

(x— 1)*+(y+2)*+(z—3)°=9.

3) u paguycom R =3

3agaHusA 1J151 CAMOCTOAITEILHOM padoThI:

Bapwuanr 1.

1. Coepa 3amana ypapuennem: (x — 1) + y2 + (z— 2)2 = 9
a) BBITUIIIATE KOOPIAMHATHI IIEHTpa chephl U HAUAUTE e paaunyc,
0) mpoBepbTE MPUHAIEKHUT JIK 5TOH chepe Touka A(1; 3; —1).
2. CocraBbTe ypaBHeHue cdepsl, eciu M (2,0; 0) — HeHTp chepsl a paguyc paeH v/ 3.
3. 3anumure ypaBHeHue chepbl ¢ neHtpoM B Touke 0(0;1; — 2) u mpoxomsiieil yepe3 TOUYKY
C(=3;1; 2).
4. [IpuBenuTe TaHHOE YpaBHEHHE K CTAHIAPTHOMY BHJy YpaBHEHHE CEpPbI H HAINTE KOOPIMHATHI
ee [IEHTpa U BeTMYUHY paJnyca:
x2+y2+z2+2x—2y=2.
Bapuanr 2.
1. Cdepa 3amana ypasuenuem: (x — 4)? + (y+ 2)? + z2 = 4.
a) BBIIUIINTE KOOPAMHATHI LIEHTpa cpepbl U HAAUTE ee paauyc,
0) mpoBepbTe MPUHAICKHUT JIK 3TOH chepe Touka A(4; 3; —1).;
2. CocraBbTe ypaBuenue cdepsl, ecm P (0;2; 0) — nentp cdepsl a paauyc papeH V5.

3. 3anmmure ypaBHeHue cepsl ¢ mneHtpoM B Touke O(0;2; — 1) M mpoxomsiueil depe3 TOUKY
K (—1; —1; 0).
4. IlpuBeauTte qaHHOE ypaBHEHUE K CTAaHAAPTHOMY BUAY ypaBHEHHE cepbl U HAWIUTE KOOPIUHATHI

€€ LIEHTpa U BEITUYHUHY pajuyca:

x4+ yt+2z2-2x+2z=17.

MMPAKTUYECKAS PABOTA Ne 55
Ha3Banue npakTuyeckoii padorbi: CrooiceHue u 8bluumarnue 6eKmopos. YMHoNceHue eKmopa Ha
yucno. Boluucnenue yena mescoy 08yms 6ekmopamiu.
Henabr paGorbi: HayuuThes BBIMONHATH OINEpallMd HAJl BEKTOPAMH, BBIUUCIATH KOOPIMHATHI
BEKTOPOB, ONPEACIATH YTroJl MEX1y HUMH.
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PesyabTarsl:

Dopmupyemote 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):

— TIK 2.3. OcymiecTtBasaTh cOOp JaHHBIX AJsl aHAIM3a WCIOJIB30BAHUS M (DYHKIMOHHPOBAHUS

MMpOrpaMMHO-TCXHUYCCKUX CPCACTB KOMIIBIOTCPHBIX ceTeit.

memanpeomemnsie. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,

MPK 11, MPP 02, MPP 09
npeomemmnsie. 11P6 13, [1Py 17

3HaHus: [loHatue o BekTOpe, €ro KOOpaMHAaTAaX.
yMmenusi: [loctpoenue cyMMbl, pa3HOCTH BEKTOPOB.

Xox padoThI:

JIroOo0ii HanpaBIEHHBIA OTPE30K MIPSIMON HA3bIBAETCSI GEKMOPOM.

_—

Bekrop, 3amaHHbIil MMapoil HecoBmagaromux Todek A u B, obGo3Hauwaetcs AB, nmpuueM B 3TOM

3anucu A-Hadalio BeKTopa, B-ero konerr.

e e

BekTopsl MOTYT OBITH 3aIMCaHbI ¢ IOMOIIBIO CTPOYHBIX OYKB: a; 6; ¢, d ...

Hyﬂe8bl.M 6€KmMoOpom HA3bIBACTCA BCKTOP, HaYaJl0 M KOHCL KOTOPOIO COBIIAAArOT. HaHpI/IMep,

AA unu 0 spnsercs HYJIEBBIM BEKTOPOM.

ZIJI”HOL? 6éKmopa HAa3bIBACTCs AJIMHA IIOpOXAAroIIECro €ro OTpcEe3Ka, 0603HaqaeTc51, |AB|,|G|,

TOBOPST «MOJYJIb BEKTOpa». J[JI1Ha HylIeBOrO BEKTOpa |AA| =0.

I[Ba BCKTOpPA HA3BIBAIOTCA KOJLIUHeapHbimu, CCIM OHU JICKAT Ha OJIHO HpﬂMOfI WJIN Ha

nmapalyiCJIbHBIX MPAMBIX.

i

vl

2

< P

A C
o B PHC
F B Q
D O W
. pnc3

2
C A
B 0
puc 4
M. (xl;y1)

|
|
—— =

[

xl

phc £

Tak, Ha puc.l KoIMHEApHBIMU

SIBIITIOTCST  CJICYIOIINE BEKTOPBI:

FD u FB; CAu DB; FO u CO.
Cpenu KOJUIMHEApPHBIX BEKTOPOB
eCTh KOTOPBIX
OTHn

TaKue, y
HalpaBJICHUs  COBMAJAIOT.
BEKTOPBI Ha3bIBAIOTCS

COoHanpasJICHHbBIMHA n

FO ™ oC (cm. puc.1).
Ecmu

MALTYT

HaIlpaBJICHU A BCKTOPOB
MMPOTHUBOIIOJIOKHO HAITPABJICHBI, TO
X H HaA3bIBAIOT NPOTHUBOIIOJOKHO

HanpaBJIeHHBIMU U MUIITYT
c4T{ FB;FON CO. (em.
puc.1)

JlBa  KONJIMHEAapHBIX  BEKTOpa

Ha3bIBAKOT PABHBIMU, CCJIM OHHU COHAIMPABJICHBI W HMCIKOT PABHBIC JIMHBI; APYIMMU CJIOBaMU,

5=6,eCﬂuETTBuM=|E|. Ha puc.2 ﬁ(zﬁ_,ﬂoﬁiL_F.

eiicmeun nao eekmopamu
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1. Cymmoii Bextopos d U D maspiBaercst Takoii BekTop C, Hauamo KOTOPOro COBMAAET C HAYATIOM

BekTopa (I , a KOHEII C - C KOHI[OM BekTopa D |, mpu ycmoBuwm, 4to Hauano Bextopa D meperecero B
KoHel[ Bektopa a (mpaBmio TpeyroiabHuka). Ha puc.3 OA+ AB = OB uau OB+ BA= OA. Ha puc

4 OA + OB = OC (npasuiio mapayenorpamma). CymecTByeT MpaBHii0 MHOTOYTOJIbHUKA.
CBolicTBa CyMMBbI BEKTOPOB:

. a+b=Db+a (nepemecrurensHoe cBOICTBO)

(a +b)+c=a+(b+c) (couerarensnoe cBoiicTBO)
° a+0=a.

2. Pasnocmuio eéexmopos 4 U D mazeaior cymmy Bekropa au —b, mea—b=a+(-h).

BekTopsl b u — b nassatores npomueononoxcuvimu. Ha puc.3 OA—OB = BAu OB—OA= AB.

3. Ilpouseedenuem BEKTOpa a Ha BEIIECTBEHHOE YMCIO K HaspiBaeTcs BekTop Ka, KOTOpbIii

UMeeT  JUIMHY,  PaBHYIO K ‘ a
Y0, mo a TTE ecauk{0, mo a ™ ka.

, WU KOJUIMHEapeH a. Ilpu osrom ecmu K

Ha pric3 OK = %@; AN = _ga

/Jlekapmoea cucmema Koopounam
Ecnam 3amana mpsimoyrosbHast cuctema koopauHaT XOV, Ha ocsix OX u OV B3sThl €IUHUYHBIE

BekTOopel | U ]  cooTBeTcTBEHHO, TO cmpaBemmBo pasenctBo OM =x1+Y] (cm.
puc.5).Jlokaxxure caMOCTOSATEIBHO.

Uncna X M Y Ha3bIBAIOTCA KoopAuHatamu Bektopa OM. Iumyr OM = {x;y} Ha puc.5 OM =
{7; 4}.06bsacHuTE IOUEMY.

Ecnu Bextop M M, He mpOXOAUT uepe3 Hadyaio KOOpAUHAT (puc.6), To

MM, = OM, — OM; = {x5; .} —{x;; v1} = {62 —x1; v, — 1},  Te. 01 HAXOMHCOCHUs.
KOOPOUHAM 6EKMOPA HYICHO U3 KOOPOUHAM €20 KOHYA 6bIYeCH1b KOOPOUHANbL HAYAA.

Ipumep 1. danst Touku A (3;2), B(-1;5), C(0;3). Haiftu koopauHatsl BekTopoB AB; BC;, AC .
Pemienmue:

AB={-1-35-2}={-43} BC={0-(-1);3-5}={1;,-2}

AC={0-3;3-2}={-3;1}

Heiicmeuna Hao eekmopamu, 3a0AHHHIMU CEOUMU KOOPOUHAMAMU
Ecnm BekTOpHI 3a/1aHBI B IEKAPTOBOM CHCTEME KOOPJAUHAT CBOMMHU KOOPIUHATAMH, TO:
1) npu choxcenuu 08yx u 0071ee uUCIA BEKMOPO8 UX OOHOUMEHHbBlIE KOOPOUHAMbL
cknadvieaiomes, 1.e. ecnu @ = {x1;y1 1, b = {x2;y,}, 10 @ + b = {3, + %55 y1 + V5.

2) npu 6blHumaHuu 6E€Kmopoe ux OOHOUMEHHbIE Koopouuambt evluumaiomcsa, T.€. €CIN C_l) =

- N -
{xyih b ={xz 1 t0d — b = {x; — x3; 51 — ¥}

3) npu ymHoyucenuu 6eKmMopa Ha HUCIO Kaxcoas KOOPOUHAMA 6eKMOPA YMHONCACMCA HA IMO
yucno,r.e.ecmmd = {x;y. L, ok-d ={k-x; k- vy}
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Ipumep 2. Jlansl BekTOpsl d = {—2; 4}, b= {3;1}. Hatru 1) a + b; 2)d — b: 3)0,4a;4) — él;
Pemenne. CoryiacHO IPUBEACHHBIM MIPABUJIAM, TIOTYUHM:
1)d+b={-2+3;4+1}={1;5}
2)d—b={-2-34—1}={-5;3}
3) 0,44 = {0,4 - (=2); 0,4 - 4} = {—0,8; 1,6}

4 15—{13- 11}—{1- 1}
)3_ 3 77 3 B ’ 3

Jnuna eekmopa, paccmoanue mexcoy 08ymMa mouyKamu Ha NIOCKOCMU
/Jlnuna eéexmopa, évixoosaueco u3 nauana Koopournam (CM. puc.S), paBHa KBapaTHOMY KOPHIO M3
CYMMBI KBaJJpaTOB €ro KOOPJIMHAT, T.C.

OM|=\x*+y*. ()
Ecnu BEKTOP 3a1aH JBYMSI TOYKaAMU
Ml(xl;Jﬁ)”Mz(xz;J’z)amo |M1M2|=\/(xz—xl)2+(y2—y1)2. (2 ITo sToit popmyrne

MOKHO HaWTH PacCTOAHNUEC MCXKAY JABYMA TOYKaMH, C 3aJaHHBIMH KOOpAWHATaAMH (O6”I)$ICHI/ITC

oYeMy).
Hpumep 3. Haiitn umny Bextopa AB; ecu A (5; 2), B (8;-2).
Pemtenue. [Ipumensis Gpopmyiy (2), moaydum AB = \/ (8-5)°+(—2—-2)* =+/9+16 =5.

OTBeT: AB=5.

Cransapnoe npouseedenue 6eKmopos
Cranapuelm npou3eedenuem JBYX HEHYIEBBIX BEKTOPOB Ha3bIBaeTCS YHCIO, pPaBHOE
MIPOU3BEACHHUIO JUTMH STHUX BEKTOPOB HA KOCHHYC YTJIa MEX1Yy HUMH, T.€.

a-b=[a-|b|-cosAa;b) g

Ecnn  BekTOphl 3aJaHBl CBOMMH KOOpPJIMHATaMH, a{xl; yl}u b{Xz; y2} TO CKaJspHOE

IMPOU3BCACHUC HAXOJAT TaK:

ab=x-%+y, Y, @)

IIpumep 4_ B paBHOCcTOpOHHEM TpeyroiabHuke ABC co cTOpOHOH, paBHOW 4, HAaTH CKAISPHOE

IIPOU3BEACHNE BEKTOPOB A_B u A_C

Pemenue: Tak kak yriibl B paBHOCTOPOHHEM TPEYTOJIbHUKE IO 60°, To, ucnons3ys Gopmyny (3),
HOJIYYHM AB-AC =4-4-¢0s60° =16-1=8.

OrtBer: 8.

Ucnonezys dopmynst (1), (3), (4), MOKHO BbIBECTH (GOpMyINy IJs HaXOXKJIEHUS KOCHHYyca yria
MEX/1y BEKTOpaMHu:

__ XXty
2 2 2 2
\/Xl Y '\/Xz +Y,
Ipumep 5 Haiitu yron A B tpeyromsuuke ABC, ecin A(6;7), B(3;3), C(1;-5).

cosz(a; 5) (5)
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Pemenue: Onpenenum KOOpAMHATHI BEKTOPOB AB{—3;—4}, AC{—5;—12}. Brruncinm kocunyc
yria MeXIy BeKTopamu 1o ¢opmyie (5):

~3.(=5) + (-4) - (-12) 63 63
Ve +(47 (5 + (12 513 65

cos Z(E;A_C)=

Z(AB; AC) = arccos 53 Omeem - arccos .
65 65
3agaHust ISt CAMOCTOATEILHOI PaGoThI
1. Haiiti KOOpIMHATHI BEKTOPOB A_B; C_B; C_A, ecmn AB = 2i + 3]; CB=-5i;CA=i- 7].
2. Haiitu KOOpAMHATHI BEKTOPOB BA; BC; AC, ecim BA=3i— 5j; BC=4j; AC =-8i+j.

3. Jlanbl TOYKH AQ3;-1); B(0;-5); C(-2;1). Haiitn:
AB; BC; CA; AB+ BC; AC— AB;m = 24B +3BC—0,5CA.
4. JlaHb1 TOYKHU A(4;0), B(-1;3), C(5:7). Haiitu:

AC; AB; BC; AB+ BC; AB—BC; m=-34AB+2BC-5A4C.

5. Mau tpeyronsuuk ¢ BepmuHamu F(7;7), D(4;3), C(3;4). Haiitu ero mepumerp.

6. Jlan Ttpeyronmpuuk ABC, A(-4;1), B(-2:4), C(0;1). Hdoka3aTh, 4YTO MAaHHBIA TPEYrOJIbHHUK
paBHOOCIPEHHBIH.

7. Huaronamu kBangpara ABCJ] mepecekatorcs B Touke O. Haiinu yrom mexay BeKTOpamu: a)

JCu Al],6)ABu AC, 6)OAu OC:
8. Huaronamu pomb6a ABC]J] mepecekatorcst B Touke O, u auaroHans BJ[ paBHa cropoHe pomoOa.

Haiizm yron mexay Bextopamut: a) AB u AC; 6) /1B u OB, 6)OC u O/].

9. Berunciute ckamsiproe mpomssencrne Bektopos a{3;9}, B{—2;7}u onpenenuts Bux yrma

MEXy TaHHBIMU BEKTOPaMHU.
10. Bpruucnaure ckanspHOe NPOU3BEICHHE BEKTOPOB W OMNPEICINUTh BUJI yria, 00pa30BaHHOIO

MEKJly BEKTOPAMU 6{0,5; 7},6{7 ;—0,5}.
11. Haiftn yron Mexay Bektopamu FD u DC, ecau F (1;6), D(L0), C(—2;3).
12. HaiiTi yron Mexay BEKTOpamMu RL u EJ, ecau R(0;3), O(6;-1), L(5;0), P(9;4).

INPAKTHYECKAS PABOTA Ne 56
HazBanue npakTudeckoi padoTbl: Buiuucienue CKalapHo20 npou3seoeHus: 6eKmopos.
Hean padorbl: HayunThcs BBIYUCIATH CKAIAPHOE MPOU3BEIECHUE BEKTOPOB.

Pe3yabTarsi:

Dopmupyemvie 3n1emenmut IIK (npogheccuonanvno opuenmuposanmoe cooepircanue):
— TIK 2.3. OcymectBnsaTe cOOp TaHHBIX IS aHATW3a UCIOJIL30BaHUS M (PYHKIIMOHUPOBAHUS

MPOTPAMMHO-TEXHUUECKUX CPECTB KOMITBIOTEPHBIX CETEH.
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 13, [1Py 17

3HAHMSA:
— Tlonsartue o BekTOpe, €ro KOOpAUHATAX.
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— IlonsATHE O CKaIAPHOM NPOU3BENCHUM BEKTOPOB, €r0 CBOUCTBAX.
YMenusi: BeruncieHue cKalsspHOro IPOU3BEACHHUS
Xox padoThI:

PaccMOTPHM [1Ba BEKTOpa 4 = {X1; y1; 21} U b = {x3; y5; 25}

CKCZJZ}ZprlM npous’eede%mem BCKTOPOB du b Ha3bIBACTCA YUCJIO0, pPaBHOC ITPOU3BCACHUIO UX

JUTMH Ha KOCUHYC yTjia MEX]ly HUMH: (a, b) = |a| -1b | * COSQ.

ITycrb BekTopsl A 1 D 3a1aHbI CBOMME KOOpIMHATAME @ = {X1; V1; 21} U b = {Xy; Vo; 25},
Torja
- CKJIIPHOE TIPOU3BEICHUE STHX BEKTOPOB HAXOAUTCS 110 hopmylie
(a»b) =X X%ty Y2
- KOCHHYC YIJIa MEKAY HUMH — 110 (hopmyIie
X1 X2+ Y1 Y2
\/X12 +y1%- \/Xz2 + y2°

cosp =

W
CsoucTtBa CKaJIApPHOTo npounssegeHunA
1. Mpwu NEPECTAHOBKE MHOXWUTE/IEM ckanapHoe npousseaeHne HE MUSMEHAETCA :
(@a.b) =(b,a) a-b=b-a
2. YNCNO MOXHO BbIHOCUTb 3a ckanapHoe npoussegeHue :
(1a,b) = A(a,b)
3. MNpu ckanApHOM YMHOXeHUN BeKTopa Ha cymmy Bektopos MOXHO PACKPbITb CKOBKU :
a-(b+c)=a-b+a-c
4. CKANAPHbIN KBALIPAT BekTopa( TO eCTb CKanapHoe NpousseaeHue BeKTopa Ha ceba)
paseH KBAZPATY ero AJ1IMHbI ( MOAYNA ) :

a’*=a-a=|al-lal-cos0= [a]-|al-1= |a|-|a] = |g|?

3AMEYAHME : noatomy ecnu Bektop a Bo3ssectn CKAJIAPHO B KBagpart 1 3aTeM U3B/eYb

KOPEHDb, To nonyynm HE nepsoHavanbHbii BEKTOP, a ero MOAY/1b :
Jaz =|a
Ipumep: Haittu (35 — 56) . (25. + 76),GCHI/I |5.| = 3,|6| = 1,5. 1 6
_ _ _ _ _2 _ _ _2 _ .2
Peme}me:(3a —sb) : <2a + 7b) —6a — 1o(a, b>+21(a, b) _35b = 6|a| -

_ _ .2
—11(a,b)—35|b =6-32-11-0—-35-1=19

136



((a, b) —0,1x,4a L b).
3aganus 1J151 CAaMOCTOATEILHON padoThI
Bapwuanr 1.
1. Manst Touku A(1; 3),B(4; 7),C(—1; —1),D(7; 5),Q(x; 3).
a) Haiinure KooparHATBI BEKTOPOB AB u CD.
6) Haiigute 1yimHBI BEKTOPOB ABuCD.
B) Haiinure ckanspHoe npou3BeeHIEe BEKTOPOB ABuCD.
r) Haiigure kocunyc yria Mexay BEKTOpamMu ABu CD.
1) JlaHHbBINA yrodl OCTPBId, MPSMOU WK TYHoi (0TBET 000CHYHTE)?
e) [Ipu kakoM 3HaYeHHH X BEKTOPHI CBu 176 MEePIEHIUKYIISPHBI?
2. B paBuoGenpennoMm TtpeyroipHuke ABC yron B mpsmoii, AC = 2v/2, BD — wmenuana
TpeyrojbHUKa. Beunucnure ckaasipHble IPOU3BEICHHS BEKTOPOB BD -AC,BD -BC,BD - BD.
Bapuanr 2.
1. Manbl Touku M (2; 3),P(—2; 0),0(0; 0),K(—=5; —12),R(4; y).
a) Haiinute koopaunatel BekropoB MP u OK.
0) HaiimguTe 1yImHBI BEKTOPOB MP u OK.
B) Haiinure ckanspHoe npou3BeeHIEe BEKTOPOB MP u OK.
r) Haligure kocunyc yria Mexxay BEKTOpamMu MP u OK.
1) JlaHHbIi yros ocTpbld, NpAMON WK TyHou (OTBET 000CHYHTE)?
e) [Ipu kakoMm 3HAYeHHH y BEKTOPBI PK u MR MEePHEHANKYIISIPHbI?
2. B paBuoctoporHem tpeyronbHuke MHP HK — Ouccektpuca, MH = 2. Beruucnure ckaispHbie
IIPOU3BENCHUS BEKTOPOB HK -MP, HK -HP, PM- PM.

ITPAKTHYECKAS PABOTA Ne 57
Ha3zBanue npakTudeckoii padorbi: Koopounamul 6 npocmpancmee. Jleiicmeus Hao 6eKmMopamu.
Ienp paGorbl: HayuuThCs BBIUKCIATH BBINOIHATH ONEpalMM HaJ BEKTOpAaMH U CKAIPHOE
IIPOU3BEICHNE BEKTOPOB B IIPOCTPAHCTBE.
Pe3yabTarsl:

Dopmupyemovie 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooeprcanue):
— TIK 2.3. OcymectBnsaTe cOOp TaHHBIX IS aHATW3a UCHOIL30BaHUS M (PYHKIIMOHUPOBAHUS
MIPOTPAMMHO-TEXHUUECKUX CPEJCTB KOMITBIOTEPHBIX CETEH.
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 13, [1Py 17
3HAHMSA:
— IlonsaTHe o0 BEKTOpE, €r0 KOOpAUHATAX.
— IlonsTHe 0 cKaIsipHOM NMPOU3BENECHUH BEKTOPOB, €M0 CBOMCTBAX.
YMEHHUA:
— DBbluucinenne KoOpAMHAT BEKTOpa W BBINOJHEHHWE OlNepaluid HaJl BEKTOpaMH B
MIPOCTPAHCTBE.
— Bbluucnenue ckanasipHOro NpoU3BEACHUS B IPOCTPAHCTRE.
Xopn paboTsr:
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[Tnockocte OXyzZ —kK0OpOUHAMHASA NIOCKOCHTDb
[Tpsimbie Ox, Oy, Oz Ha3bIBAIOTCSA

KOOpOuHamuovimu ocamu (WM 0OCIMU KOOPIUHAT)

Ocu KooparHAT 0003HAYAIOTCS TaK:

Ox- ocw abcuce

Oy- ock opauHaT

Oz- och ammmukar Touka ux nepeceueHus O —

Hayajao KoopauHaT, Iiockoctu Oxy, Oxzu Oyz —

KOOpOUHamHble niA0CKOCHU .
B npsAMoyronapHOM cucteMe KOOpAMHAT KaK101
TO4YKe M IIpOCTpaHCTBA CONOCTABIISIETCS TPOMKA

YHUCCJI, KOTOPBIC HA3BIBAKOTCA €€ KOOpAWHATAMMU.
M(X; Y; 2).

HDSIMOVTOJIBHaSI CUCTEMA KOOpJAHHAT B

IIPOCTPAHCTBC

dopmyina pa3nokKeHUs JF00ro BEKTOpa 1o
KOOPJMHATHBIM BEKTOPaM
a=x-1tyj+zp,

r7ie X,y,Z-K03((GUIIUEHTHI Pa3JIOKEHUS U OHU
SABIISIOTCS. KOOPMHATAMH BEKTOpa a{x;y; z}

3anumure KOOpAMWHAThI BCKTOpA, CCJIN
d=-5-71+3j-2F,

Koopaunars! Bektopa d {—5; 3; —2}

eiicmeus nao eekmopamu

Ilpumepuwi:

CrnosxeHue BEKTOpOB

a+b= {x14+x2; y1+V,; 21 + 25}

a{1;—4;—1} b{3;0;-2}
i+ b={L-4-1}+ {3;0,-2} =
{4; —4; -3}

Brrunranue BeKTOpOB

a-— E = {x1—x; Y1—=Y2,Z1 — Z}

{1;-4;-1} b{3;0;-2}
{1,-4;,-1}— {3;0;,-2} =
{-2;,-4;1}

a
S
a—b

YMHOKEHUE BEKTOpa Ha YUCJIIO
k-c = {kxy; kys; kz}

a{1;—4;—1} b{3;0;-2}
3a=3-{1;-4;—-1} =
{3, -12; -3}

Brruncnenue anmuHbl BeKTOpa d(x; y; z) MO ero
KOOp/ANHATAM:

ld| = yx% + y2 + 22

Brruncienue mmmHe Bekropa 71(3; —4; 0).
17l =32+ (—4)2+02=v/9+16=5

PaccrosiHne Mexy 1ByMsl TOUKaMH.
A(X1;y1;21) 1 B(X2;Y2;22).

|AB| = \/(xz —x1)2+ (Y, —y1)?+ (2, — 1)

Brruucnuts paccTossHue MEXKIY 1BYMS
TOYKaMU

C(2;-3;7) u D(-2;3;7).
ICD| = /(2 +2)2 + (=3 —3)2 + (7 — 7)?
=V16 +36 + 0 = V52 = 2v13

Beruncnenne KoopArHAT BEKTOpa AR. Eciu
A(X1Y1;21), B(X23y2;22).
AB{x; — X1;¥, — ¥1;22 — 71}

B npocTpancTBe pacnonokeHbl TpU TOUKH,
3a/1aHHble cBoMMHU KoopauHatamu: A(1; 6; 3),
B@3;—1;7)u C(—4; 3; — 2). Halitu
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KOOPJAMHATHI BEKTOPOB E, AC u BC

AB={3-1;,-1-6;7 -3} ={2;-7; 4}
AC={-4-1;3-6;—-2-3}

= {-5;-3; -5}
BC={-4-33+1,-2-7)}
={-74-9}

CxasgpHOe IIPOU3BENCHUE BEKTOPOB
af{xq; y1; 21} 1 b{xy; v,; z,} BeIpaxaercs
dbopmyIoii:

5-E=x1-x2 T Y1 Y2+ 212

BBIYHCIUTE CKATSAPHOE IPOU3BEICHUE
BeKTOpOB d{2;1;6} u 5{3; 0;—1}

G-b=2-3+1-0+(—=6)-(-1)
=6+0+6=12

[leprieHIUKYIAPHOCTH BEKTOPOB:

A(x1; y1; 20U b(x2; V25 25);
i-b=0;

X1 X2+ Y1 Y2+ 2z1°2,=0

[TeprieHAMKYIAPHBI 1 BEKTOPHI d{2; 1; 6} u
b{3;0; —1}

i-b=23+1-04+46-(-1)=6+0—6
=0

OtBeT: 1a

KonnuueapHocTh BEKTOPOB:

A(x1; y1; 20U b (%25 V25 25);

X1 _ V1 _ Z1
— = — = —, €CJIM KOOPAUHATHI BECKTOPOB HE
X2 Y2 Z2

PaBHBI HYJIIO.

3az[aqa. KOJ'IJ'II/IHeapHLI JIKM BCKTOPHLI:
a) a{-5:3;-1} u b{-10; 6:-2}:
b) &{-6:3;-1} u d{2; -9;3};

Pewrenne.
a)
_5 —_ . 3 —_ . _1 —
0" 0,5; = 0,5; = 0,5
Jla, BEKTOPBI KOJUIMHEAPHBI
b)
—6 3 1 -1 1
2 -9 33 3

Her, BEeKTOpBI HE KOJUTHHEAPHBI
Otser: @) 1a b) Her

Kocunyc yria Mexay HeHYJIeBBIMA BEKTOPAMH
N -

BEKTOPOB d{X1; Y1; Z1} 1 b{xy; Y75 25}

BBIYHCIIIETCS TI0 (hopmyIie:

X1 Xp v Y1 Y2t+ 2123

Vi +yi 2 Jxd + i + 2

cosp =

Haiiti KOCHHYC yIila MEKy BEKTOpaMH d =
{4:3; 0} u b = {0; 12; 5}.

4-0+3-12+0-5
V4?2 432 + 0% -/0% + 122 4 52

cosp =

_ 36 36
V25-4/169 65

3aganus 1J151 CAaMOCTOATEILHON padoThI
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Bapmuanr 1 Bapmuanr 2

1 | JlaHbI BEKTOpBI 1 JlaHbI BEKTOPBI
a{2;—4;3}u B{—S; 0,5; 1}. Haiinute a{2;—4;3} u E{—S; 0,5; 1}. Haiinute
KOOPJIMHATHI KOOPJIMHATHI
BekTopa a) ¢ =3+ b pekTopa d) ¢=3—b
b)¢=33-b b)¢=3+2b

2 | Manbl BekTopsl a{1; —2; 0}, 2 JlaHBI BEKTOPBI
b{3; —6;0} u &{0; —3;4}. Haitmure 3{1;—2; 0}, b{3;—6;0} u ¢&{0; —3;4}.
KOOPIHMHATBI BEKTOpa p = 2a — gl—)) - HaﬁanTe KgOPHHHaTH BCKTOpa

p= 53 +b—2¢

3 | Haiigure 3naueHuss M u N , Ipu KOTOPBIX | 3 Halinure 3Ha4eHnss M U N, TP KOTOPBIX
BEKTOpa a b KOJUTMHEAPHBI, €CIH BEKTOpa a U b KOJUIMHEAPHBI, €CITN
a{—4;m;2}u 5{2; —6;n}. a{6;n; 1} m E{m; 16; 2}.

4 | Ha xakoM paccTOsIHUH OT IJIOCKOCTH ( 4 | Ha kakoM paccTOSTHUU OT TIOCKOCTH (
xOy) Haxoaurcs Touka A ( 2; -3 ; 5)? yOz) naxomurcs Touka B (-3 ; 2 ; 4)?

5 | Ha xakom paccTossHMM OT HayaJa 5 Ha kakom paccrossHuM OT Havasa
KOOPJAWHAT HAXOAUTHCS TOUKa KOOpJIMHAT HAXOAUTHCS TOUKa
A(-3;4;0) B(3;0;-4)

6 Haiiaute koopauHaThl ceperHbl 6 Haiigute koopauHaThl cepeHbI
OTpe3Ka, eCJIM ero KOHIbI UMEIOT OTpE3Ka, €CJIU €ro KOHIbl UMEIOT
koopaunatel A (5 3;2), B (3;-1;-4) xkoopauHathl A (-3;2;-4), B (1;-4 ;2)

7 Haiinure nnny BekTopa ﬁ ,ecmn A ( 7 Haitgure nnmny Bexkropa ﬁ ,ecmu A (-3;
53:2),B(3;-1;-4) 2;-4,B(1;-4:2)

8 | anucarb KOOp/MHATHI BeKTOpa &, ecnn | 8 3anucath KOOPAUHATHI BEKTOpa b , €CIIN b
F=4i-3k =57 +37

9 | Hauwi Touku A (2;-1;0);B (-3 ;2;1) |9 | Haubi Touku A (2;-1;0);B (-3 ;2;1);
; C(1;1;4). Haliqute KoopauHaTHI C(1;1;4). Hailnure KOOpAMHATHI TOUKH
ToukH D , ecii BeKTOpBI D, ecniu BekTOpBI AC u D—B>paBHBI.
ABucCD PaBHBL.

10 | JdaHbI TOUYKH 10 | HanHo Touka
A (x?%; y3—3y; —z% —2), A (x?%; —6y +12; —12z — 40),
B(l;y*=3;11z+2)u B (4;y3 —2y;z% +z) uAB{4;0; —2}.
ﬁ{l; 0; —30}. Haittu X, y, Z Haiitu X, y, Z

11 | Mausr BekTOp 11 | Tanwr sexrop @ {2; —6;3}u b {—1;2;2}.
@{2; —6;3}ub{-1;2;2). HaitpuTe a) |d| — |B| b) |d — E|
Haiigure a) |a| + |E| b) |d + b|

ITPAKTHYECKAS PABOTA Ne 58

Ha3Banme mnpakrtudeckoil padorbl: lcrnonb3oBaHue KOOPAMHAT M BEKTOPOB MPU PEIICHUU
MaTeMaTU4eCKUX U MPUKIIAJHBIX 3a1a4.

Heas padorbl: Ha ocHOBaHWMM 3HaHWM, IMOJMYYEHHBIX NpU H3ydeHHH TeMmbl «KoopauHaTel u
BEKTOPB» HAYUYHUTHCA PEIIATh CTAHIAPTHBIE 3a7a4l HAa HAXOKIECHUE U IOCTPOCHHUE.

Pe3yabTarhi:
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Dopmupyemuie Inemenmut IK (npogpeccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymiecTBasaTh cOOp MaHHBIX IS aHAJIM3a HWCIOJIB30BaHUSA W (DYHKIIMOHHPOBAHUS

MIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnwie: MPI1 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 13, I1P614, TPy 16, TPy 18, ITPy 19

3HAHMSA:

Lean padoThi:
3Hanus:

— IlonsTHe 0 BEKTOpE, €r0 KOOpAMHATAX.

— TlonsaTue 0 ckalIpHOM MPOU3BEICHUN BEKTOPOB, €r0 CBOWCTBAX.

YMEHHUA:

— Bbluncienne paccTOSHUN MEXTy TOUKAMH.

— Bbluncnenue ckaasipHOro MPOU3BEACHHUS.
Xox pabdoThI:
3aganus AJ151 CAMOCTOATEILHON padoThI
3anauva 1.
[TapanrtoTucT omyckaercs BEpTUKAIbHO BHH3 CO CKOpOCThIO 4 M/c B Oe3BeTpeHHyro moroay. C
KaKkol CKOPOCTBbIO OH OyJeT ABUTaThCs NPH TOPU3OHTAILHOM BETpPE, CKOPOCTH KOTOPOIO
oTHOCUTENbHO 3emyn 3 M/c. Ha kakoe paccCTOSsHHE OTHECET €ro OT MecTa MaJCHHs, eCIH OH
CITYCKAETCs C BHICOTHI 2KM?
Pabora Hapn 3anayveid.

1. 3anuieM 3aKOH CII0KEHHs CKOPOCTEN B BEKTOPHOM BHIE.
2. CrnenaeM gyepTex, IPOU3BENS CI0KEHHE BEKTOPOB CKOPOCTEH.
3. VckoMBIi BEKTOp SBISETCS THUIIOTEHY30M NIPSIMOYTOJBHOTO TpeyroibHHKa. [lo Teopeme

[Mudaropa BeryucIuM €€, HalS TEM CaMbIM MOJYJb CKOPOCTH.

4. 3Has, 4YTO TMpU HOPSIMOJIMHEHMHOM paBHOMEPHOM JBUKEHUM MOJYJIb MEpeMELICHUs
MIPOITOPIIMOHANIEH CKOPOCTH, COCTABHM ITPOITOPIINIO U HANIEM MOIYJIb HCKOMOTO TTePEMEIICHUS.
3agaua 2.

-

ITycto V- CKOPOCTh MaTepHualbHOW TOukH, F — cuna, neicTByromas Ha Hee. Uemy paBHa
MOIIHOCTbh, pa3BUBaeMasi CHJION F , €CIIU m =5 H, m = 3,5 Mm/c; (/I_/)\I?") = 45°, (Hnst perenus
3aJla4M UCIOJIb3yeTcs popmyna W = |ﬁ | * |I7| * cos FV)

3anaua 3.

-
Beraucnuts paboTy, KOTOPYIO HPOM3BOAHUT cua & = (6; 2), eclu ee TOUKa TIPHIOKEHHS, JBUTaich

MPSAMOJUHEIHO, IepeMeniaeTcs u3 nonoxenus A (-1; 3), B monoxkenue B (3; 4).

([t perenust 3anaum uenonb3yercs popmyna A = |I3 | * |§ | * cos FS)

3anaua 4.

MuiieHbp HaXOAWTCS OT JIYYHHKA Ha pacctossHur SOM. Muienp umeeT GopMy KOHIIEHTPHUECKUX
OKpyKHOCTeH. Jluamerp ueHTpanbHOro kpyra 10 cm, TonmmMHa Kaxkaoro kojbla Toxe 10 cm.
Crpena Bo Bpems mojere uMmeeT ckopoctb 50 m/c. [lyer GokoBoit Berep co ckopocThio 0,8 m/c.
[Tomaner nu cTpena B nenb.? B kakoil Kpyr ITOJDKEH HETUTCS CTPENIOK, YTOOBI OMACTh B AECATKY?
CrenaiiTe 4epTex U pelInuTe 3a/1auy.

3agaua 5.
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CKOpOCTh JIOAKH OTHOCUTENThHO TeueHus 10 m/c, ckopocth TedeHus 5 m/c. I[log kakum yriom K
OeperoBoil JIMHUU JOJDKEH JIOJOYHHUK BECTH JIOJKY, YTOOBI MONAcTh HAa MPOTHUBOMIOJIOXKHBIN Oeper
CTPOro MPOTUB TOTO MECTA, OT KOTOPOro OH OTIUIbLI? CenaiTe YepTex.

HPAKTHYECKAS PABOTA Ne 59
Ha3panmue mnpakTuuyeckoii padoTbl: Onpedenenue B3aUMHO20 PACNONONCEHUS NPAMbBIX U
NJOCKOCMell.
Heab padorbi: Ha ocHOBaHMM 3HAHUM, MOMYYEHHBIX MPU U3YYEHUU TEMbI O MapaieIbHOCTH
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE HAYUUTHCS PellaTh CTaHJAPTHBIC 3a/1a4ll Ha ONpeiesieHue
MX B3aMMHOTO PACIIOI0KEHHUS.
PesyabTaTsi:
Dopmupyemoie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymectBnsaTe cOOp TaHHBIX IS aHATW3a UCIOJIb30BaHUS M (PYHKIIMOHUPOBAHUS
MIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnwie: MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09
npeomemnste: 11P6 01, I1P6 09, 1Py 14, ITPy 15, I1Py 16.
3HAHUS:
— TloHATHe 0 B3aUMHOM PACIIONIOKEHHUH MPSAMBIX H IJIOCKOCTEH B IPOCTPAHCTBE.
— OCHOBHBIE aKCMOMBI CTEPEOMETPHH.
yMmenusi: OnpezeneHue B3auMHOTO PacloIOKEHUS ABYX MPSIMBIX, IPSMON U TUIOCKOCTH.
Xox pabdoThI:

B3aumHoe PACIIOJOKCHHUE IBYX IIPAMBIX B IIPOCTPAHCTBE

Bce BO3MOXHBIE CIy4au 63aUMHO20 PACROJIONCEHUA O6YX NPAMbBIX 6 NPOCMPAHCmEe
IIPEJCTABIECHbI B CIEAYIOLIEH TabauIe.

durypa Pucynok Omnpenesenue
Be psIMbIE Ha3bIBAIOT
Be nepecexkarowuecs nepecekanuiuMuca npAMbIMU,
npamole ; €CJIM OHU UMEIOT eIMHCTBEHHYI0
v 00IIIYI0 TOUKY.

I[Be MpsAMBbIC Ha3bIBAIOT
I[ napauiejlibHbiMuU nPpAMbIMU,
BC napaijiéjibHble o
P €CJIM OHHU JeXKaT B OJHOH

npamnbslte

MJOCKOCTH U He MMEKT O00IIMX

TOYCK
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npamole

lIBe ckpewusarowmuecs

Tl

-
S,

Be MpsIMbIE HA3bIBAIOT
CKPeWUBaromuMuca npamvimu,
cylIecTByer
IUIOCKOCTH, cojep:kamieii o0e

npsiMble.

€CJIIn HE

C MNECPCUUCIICHHBIMU B Hpenbmymeﬁ Ta6J'II/II_[C CJIy4asdiMH B3aUMHOI'O PACIIOJIOKCHUA IBYX IIPSMBIX B
IIPpOCTPAHCTBC OJIM3KO CBSA3AHBI YTBCPIKACHUS, IPECACTABJICHHBIC B CHG,HYIOH_[Cﬁ Ta6J'II/II_IC.

Tun BePiKIeHUA )
durypa Pucyunok e
¢popmyauposka
AKkcuoma 0 npamou  auHUU,
3A0aHHOI 08YMA MOUKAMU
JlBe pa3IuYHbIC
. Yepe3 J1Be paszidyHble TOYKHU
TOYKHU

mpoxoauT oOJHa MW TOJbKO O/Ha
npsamast JIMHUSA.

Ilpamas nuHHS U
TOYKA, HE JIeXKalas
Ha TOU NMPSMOKN

Axcuoma 0 napannenbHvlx
npaAmMbIX

Uepe3 TOYKY, He JIeKAlIyH) Ha
NPSAMOIi, IPOXOJUT OJAHA U TOJIbKO
OJHA mpsMasi, mNapajlejlbHas

3TOM MPSIMOM.

JBe
nepeceKarmuecs
npsiMble

Teopema o niaockocmau,
onpeoenaemou osymsa
nepecekanuiuMuca nPAMbIMU

Uepez aABe  mepeceKawouuecs
NpsiMble TPOXOJUT OJHA U TOJIbKO
0JlHA IJIOCKOCTB, cojiepxamias ooe

OTH IIPAMBIC.

I[Be napajiCJIbHBIC
MpSAMBbIC

Teopema o naockocmu,
onpeoensaemoii 08yms
napanienbHbIMu RPAMbIMU

UYepes ABe napaJuiejibHbIe
NpsiMble TIPOXOJUT OJHA M TOJIBKO

0JIHA TUIOCKOCTh, COJIepIKaIias ooe
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OTHU IIPSAMBIC.

Ilpusnax ckpewjusarouguxca npameix. Ecnm oHa U3 ABYX MPSIMBIX JIEKUT HA TUIOCKOCTH, a APYras
npsiMasi TIEPeCceKaeT 3Ty IUIOCKOCTh B TOYKE, HE JIeKAIeH Ha MEPBOH MPSAMOW, TO ATH NPSMbIC
ckpenuBaroTces (puc.l).

i

.
e

Puc.1

Yenom Meofcdy CKpewjuearnoiumucsa npamobimu HA3bIBAKOT YIoJl MCEKAY HNCPECCKAOMIUMUCSH
IpAMBIMH, COOTBETCTBCHHO MAPAJJICIIbHBIMU JAHHBIM CKPCIIMBAIOIIMMCSA ITPAMbBIM (pI/IC 2)

Puc.2

Ha pucynke 2 u3o0paxkeHbl ckpemuBaronmecs npsimbie a u b. [psmas @' napauienbHa npsMon a,
npsimast b' mapayiensHa npsmoit b. Tpsmeie @' u b' mepecekarorcs. Yron ¢ u sBiIsSETCS yriiom
MEKIY CKPEIIMBAIOIIMMUCS MIPSIMBIMU @ 1 D.

3anpaua. B xkyoe ABCDA;1B1C1D; naiitu yron mexay npsmeimu AB; u BC;.

Pemenne. [Tockonpky npsimas ABjniepecekaer miockocts BB1C; B Touke By, koTopas He IeKHAT Ha
npsmoit BCy, To mo mpusHaky ckpemuBarouuxcs npsaMeix npsmeie AB; u BC;p  ckpemmBarorces

(puc. 3).
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G

Puc.3

Jnst Toro, uroObl HaiiTh yron mexnay npsimbivu AB; u BCy, mpoBenem B kyOe auaroHanb OOKOBOU
rpaau AD; u auaronans BepxHero ocHoBanus D1B1 (puc. 4).

G

Puc.4

[To ompenenenuto yriaa Mexay CKpeuuBarImMMUCT TpsMbiMu yron Di1AB; u sBhsiercs yriom
mexay npsaMmeiMu AB; u BCi. Iockonbky TpeyrombHuk ADiB; paBHOcTOpoHHuH#, yrom D;1AB;
paBen 60°.

OTBer. 60°.
3agaum 17151 CAMOCTOSITEILHOTO PellIleHHs :

1. I[aH KY6 ABCDAlBlchl
Onpeﬂenn B3aMMHOC pacCIiOJIOKECHUE JAaHHBIX IIPAMBIX

(napannenvHwvl, nepecekaruuecs, CKpewusaruuecs):
1) ABuC.D4

2) BCu A{B,
3) CDuAD, A D

2. [Mupamuna SABCD nepecedena minockoctsio KLM, mapamiensHoi
OCHOBAHUIO '
1. Kak pacnoyioxeHsl psIMbIE:

a) AS u SD?

0) AB u KL?

B) SD u LM?

2. Kak pacrnosioeHsbl INIOCKOCTH:
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a) ASD 1 DSC?
6) ABD u ASD?

3. [Tpstmbie MN 1 AB napannensssl, npsimeie MP u AB ckpemuBaromumecs. Haiitu yron mexnay
npameiMu MP u AB, ecniu ZPMN = 80°.

4. [Tpsimast EF He nexur B minockoctu
kBaapata ABCD, Ho mapasiensHa CTOpoHe

kBagpara BC. Onpexnenu yron Mexxay npsMbIMA
EF u AD.

5. Jan xy6 ABCDA;B,C1Dy. Onpenemnu yrom Mexy s s

npsimeimu DA, u DCy

6. B mutockocty @ nexxuT npaBuiibHbIN TpeyronsHuk ABC. e

[IpoBenena menuana AD. Ilpsmas a pacnonokeHa BHE TUIOCKOCTH
TpeyrojbHUKa MapauieIbHO CTOPOHE

tpeyronasauka BC. Paccuunraiite Benuunny yrina mexay a u AD Ly M,

1. B ocnoBanum npsimoro napannenenunena KLMNK, L, M; N Ky : N,
poM6, onuH U3 yriaos kotoporo 60°. HaiiiuTe BeM4UHY yria MexIy : KM
u KL,

Hcnonp3ys naHHbIN Ky0 & ¢

— 00

. OTIpEICNTUTE B3aUMHOE pacnojoxkenue miockocreid BB1C1 u AA1D1
. napaienbHbI ‘
TIepeCeKAOIINECs] A D1

[\S)

. HA30BUTE IUIOCKOCTH napasuiensHyo A1B1C1
. ABC

DD1C1
A1D1D A o

A1B1C1 c 4
BB1C1 $\<;;}’4é .///
- / A AN g /

9. Yepes Touky O, KOTOpast HAXOUTCS MEXKIY
napajuieNIbHBIMU TUIOCKOCTSIMU 0. ¥ 3, TPOBEICHBI MIPSIMbIC a 1 D, c
MepeceKaroIIne MIOCKOCTH TakK, yTo Touku A u B HaxoasTcs ¢ D B

IUIOCKOCTH «, // N
a touku C u D - B imockoctu ff. AB=17 cm, DO=27 cm u AC=3-A0. Beruncnu: BD;CD

146



Croponsl 4M nepecekaroT napasuieabHble INIOCKOCTH

pu

a B Toukax C,D u A,B. Beruucnu anmuny otpeska AB, eCcIu

MA=14 cm, MC=20 cm u CD=58 cm.
MMPAKTUYECKAS PABOTA Ne 60
Ha3zBanue mnpakTudyecko padoTwl: [Ipumenenue nNpu3HAKO8 U CEOUCME NAPALIETbHbIX U
NnepneHOUKVIAPHbIX NIOCKOCHEN.

Heab padorei: Ha ocHOBaHMU 3HAHUI, MOJyYEHHBIX NPU U3YYEHUH TEMBl O NApajUIEIbHOCTU U
IEPIECHIUKYJIAPHOCTH IJIOCKOCTEN HAYYUTHCS PEIATh CTAHIaPTHBIE 3a0a4u.

Pesyabrarsl:

Dopmupyemote 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymiecTBisaTh cOOp MaHHBIX IS aHAJIW3a HWCIOJIB30BaHUSA W (DYHKIIMOHMPOBAHUS
MIPOTPaMMHO-TEXHUUECKUX CPEICTB KOMITBIOTEPHBIX CETEH.
memanpeomemnuste. MPIT 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09
npeomemnsie: 11P6 01, I1P6 09, TPy 14, ITPy 15, I1Py 16.
3HAHUSL:
— IlonsTHe 0 B3aMMHOM pacIoJIOKEHUH TUIOCKOCTEH B MPOCTPAHCTRE.
— OCHOBHBIE aKCMOMBI CTEPEOMETPHH.
yMenus: OnpeeneHue B3aMMHOTO PACIION0KEHUS ITIOCKOCTEH.
Xoa pa6oTsI:

I[BC IINIOCKOCTH B MPOCTPAHCTBE MOT'YT 6I)ITI) napamiC/IbHbIMHU WJIM MOTYT IMEPCCCKAThbCAd, KakK
MOKa3aHO B CJICIYIONIEH TabuIie.

®durypa Pucynok Omnpenesienue

JIBe TIII0CKOCTH HA3BIBAIOT
nepecekarnuuMuca, €Cii OH1
He COBNAJAIOT, U Y HUX €CTh

JlBe
odmume TouKkHu. B cnyyae,
nepecexaioujuecs
P “ KOTJIa JIB€ MIIOCKOCTH
naockocmu

MEPECCKANOTCA, MEPECCHCHUEM
3THUX IUIOCKOCTEH SIBJISIETCS
npsaMasi JTUHUA.
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HBC IINIOCKOCTH HA3bIBAIOT
napa’uiejibHbiMu, €CJI1 OHU HE

[Be napannenvuoie

naockocmu
MMeEIOT O0IIMX TOYEK.

IIpu3Haku napa/ieJibHOCTH ABYX IJIOCKOCTeM

Ilepguuit npu3HaK napannenvbHocmu 08yx
naockocmeii. Ecay f1Be mIepecekaroluecs MpsiMBbIE,
K JeKalMe B OJHOM IUIOCKOCTH, COOTBETCTBEHHO
b napajyieNibHbl JIByM HPSMBIM, JISKallUM B JApPYrou
o a IJIOCKOCTH, TO TaKHE IJIOCKOCTHU MapajlieibHbl.
Puc.1
d K
B c b
Bmopou o a
npU3HAK napaineabHocmu 06yx naockocmeii. Ecnu nse
nepeceKaroImecs: mnpsMsble, JieKallue B OJHOW IUIOCKOCTH,
napajiesibHbl  JPYyrod IUIOCKOCTH, TO TakKue IUIOCKOCTH
napasuieIbHBL Puc.2 p
durypa Pucynox CgoiicTBO

[T;mockocTy monapHo
He MepeceKarTCs.

Tpu napa’uieilibHble njiocKkocmu
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IIpsimble, 10 KOTOPBIM
TPEThS IIJIOCKOCTh
/lee napannenvuvie niockocmu,
. . IIEPECEKACT ABE
nepeceuénnvie mpemaoeil

napajuieNbHbIC
NJIOCKOCMbIO

IJIOCKOCTH,

napauieJibHbI.

Tpemwbsa nnockocmeo IIpsimble, 1O KOTOPBIM
napannenvHa TUHUU MIEPECEKAIOTCS KaXK/ble

nepeceuenusn nepevlx Oeyx JBC IIJIOCKOCTH,

naockocmeit nmapajliie/ibHbI.

Bce Tpu miockoctu
Tpemwa nnockocme nepecexaem

Tpemwbsa nnockocms npoxooum Bce Tpu miockoctu
yepes NUHUIO nepeceyenus

nepevix 08yx niocKocmeil

HMEKT 001y 10
NpSIMY 10

S HMEIOT eIMHCTBEHHYI0
JIUHUIO nepecevenus nepewix
N 0011y 10 TOUKY (Ha
08yx niockocmeil
PHCYHKE - 3TO TOYKa S)

,

Bsaumnoepacnww:»cenue mpex naockocmeii 6 npocmpancmee

TpH MIOCKOCTH B MPOCTPAHCTBE MOTYT PAcIoJiaraThCsl TaK U TOJBKO TaK, KaK IOKa3aHO B
clenyrolien Tabmure.
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NEPHEH/UKYJISIPHOCTD
IVIOCKOCTEN

JIBEe IUIOCKOCTH HA3bIBAIOTCS IEPIICHIMKYISIPHBIMU,
€CJIH YTOJI MEXIY HUMH IPSIMOii.

Teopema. (/Ipuznak
nepneHOUKYISIPHOCIU 08yx
nnockocmeti) ECU MIOCKOCTH
MPOXOJAUT  4YEpe3  MpSAMYIO,
MEPICHAMKYJISIPHYIO  Jpyroi

IUVIOCKOCTH, TO STH IUIOCKOCTH

TIePICHIUKYIIAPHBI.

Ecnn nBe muiockocTH B3aMMHO NEPHEHAMKYISPHBI, TO IpsiMas, NPOBEIACHHAs B OJHOMU
IJIOCKOCTH TMEPIEHAUKYJSIPHO K JIMHUU IIEPECEUEHMs IUIOCKOCTEH, NMEPHEHIUKYISIPHA K

Teopema 2

JIpYroH IUIOCKOCTH.

Crnenctue 1

Ecnu w3 TOYkM OOHOM M3 JABYX B3aUMHO MEPHEHAUKYISIPHBIX IJIOCKOCTEH MpOBEACH
NEPIEeHIUKYISAP K APYTroi MIOCKOCTH, TO OH MPUHAIJICKUT MEPBON TUIOCKOCTH.

CrnencrBue 2

Ecnmu nBe TUIOCKOCTH, TEPIICHAMKYJISPHBIE K TPETheH TUIOCKOCTH, MEPECEKAIOTCs, TO UX
JIMHUS [IEPECEUYECHUS €CTh EPIEHANKYJIISP K 9TOU MNIOCKOCTH.

3anatm OJd CAMOCTOATECIIBHOI'O pememm:
IIpu3Hak napainebHOCTH MI0cKocTel. CBOHCTBA NAapa/LlIeIbHBIX IVIOCKOCTEH.,

Joxasants naparsenssocms nwckocmeit ABC u A, B, Hnockoemu a u ff napavetsis.
1 2 1 2
B, Jano: b Jano
Ay By Ay allb MPAMBIC a W
Cy Hokasarn: | & ™ iy b nepecexa-
Cy Al A8, 10TCA B
o Tovke 0.
Hoxasarn
A 8 A B /l(m A AR A B,
¢ 7/ 24
c Jlano: A4,C B n CC B8 - £l o
. " . an o
Hano: AA | BB, || CCy, AA=BB,=CC, | MpalIcaOrpaMmm alone A At AB 1A B,
3 4 1 Jlokwsar: Jl( I ACy
VIBC ~ Jlokaar:
8/ M — M\B,C, o B/ BC| B €,
'l: J / lb// . s
‘ $ S \/ c O
o\(——c A \ \'( a Ak
il e l ’[
(B~ st & D 5 Nano-anh |6 TWano: nps-
,"," S s » cKpenin- " Mueanb
A Y Y BHIOUUIECH nepecexi-

Jlano: ABCD ~ npocTpancrneninit @ S —F ;llpnm:e. 3
Jlana: ABDCDBAL - xy0 HETLIPERYTOAMINK OKuKITY: i
1

npammie AR [© ‘Z/A
5 3 /(& .A.:/n,'i,ll, g a.-}( Hafow
7/ N\

CRpennma- 7 AN ABL MBw
WOLLECH, s BA,

o 10TCR 1 TON-
" ke M. AA Y,

NABC
8 B0

Jlano: rouxa C aexnt sue K;“p:‘:i“;';""; B DO, O [ oy ; ABnOB,
nnockocTH napasacaorpassa ABCD | Z7 it - / ] N

7
b Jlano: npa- Jlano: npa-
% o Muieanb Muicainh
/4 <8 nepecexa- nepeceKi-
s 10TCH B TOM- HOTCR B T0%-
. ke O, xe M.
Jlano: ABCD - npocTpancTBeniii Habms: S
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IlepnenAHRYASAPHOCTD MIOCKROCTEH.

Touka M pexcum sne wiockocmie ABC TTrocxkocmu a u i nepnenduxysapin:
1 2 1 2
M M E F
L C i -
A D B 15
A2 ()

Jlawo: ABCD - npamoyroasimx. [1ps-
Mas MB nepnesanky aapa miockocT
ABC. Jloxasars nepncHanky pHoCTs
nnockocTed AMB w MCB

JIOKA3IATH NEPHEHANKY IIPHOCTH
ockoctTeh AMC w DMB

Jano: ABCD w BCFE — npamoyrone-

UKk, Flalirn paceTosime mexay
npamolt BC' n mockoeTio ADF.

Jlano: vorxn A w B npryaasexar
MAOCKOCTAM ¢ i cooTReTCTRE IO
AB, =9,

Haitrue AB.

,

. O
Jaro: rousu 4 u B npusaacxar
nAOCKOCTH @, 8 Toukn Cu D -
mocxocTu . AB || C,D,.

Halrru AC

Jlano: rouxn A u B npunamtexar
IIOCKOCTAM ¢ M [} COOTBETCTBEHNO.
AB=9,

Haitru A8,

Jlano: ABCD ~ xwanpar. [loxasary
NEPHCHANKY IAPHOCTD IIOCKOCTEl:
1) AMC w ABC, 2) AMC w BMD.

5 6

a 5
M
1 A.—' a
Za. ’ Sl M -
— 0 A c 13,

JIano: NPAMAR @ ~ MHHK NEPECCHICHHA - " it
NEPREHANKY ARPILIX IAockocTed o u [} Jlano: nnoexocti AMB w BMC nep-
Tipasas b nprsassexut naockocT i HEHANKYASPH B IU1oekoeTi ABC
W nEplICHANKYAAPIA npaMol a Jlokmare: npasman MA nepnenns
Jloxasars: b 1o Ky/spna nnockoetin ABC 3

JIOKEINTh EPIEHANKYINPHOCT I
ockocteh AMD w ABC.

Jlano

ABCD - npsmoyroasHmux.
MNaocxoctu AMB u DNC nep-
NERANKYANPHS IOCKOCTH
ABC.

Haftri MN.

IMPAKTUYECKAS PABOTA Ne 61
Ha3Banue npakTuyeckoii padorbl: [lepnenouxynap u HaKIOHHAsA K HIOCKOCTU.
Ienb padorel: Ha ocHOBaHMM 3HAHUM, MOJYYEHHBIX NPU U3YYEHUHM TEMBI O MEPHIEHAUKYISAPE U
HAKJIOHHOM HaY4YMThCs PEIIaTh CTAaHIAPTHBIE 3a0a4u.

Pe3yabrarbi:

Dopmupyemovie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymecTBasaTh cOOp JaHHBIX AJS aHalIM3a WCHOJIb30BAHUSA M (DYHKIIMOHUPOBAHHUS
MIPOrpaMMHO-TEXHHUUECKUX CPEACTB KOMITBIOTEPHBIX CETEH.
memanpeomemnsie. MPIT 01, MPII 02, MPIT 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09
npeomemnoste: 11P6 01, ITP6 09, TPy 14, ITPy 15, 1Py 16.
3HAHHUSA:
— TlonsiTHe 0 EpNIEHANKYIISPE U HAKIOHHOM.
— Teopema o Tpex nepneHIUKYIIpax.
yMeHus: Brruncnenue JIMHBI NEPIEHANKYIIAPA, HAKIIOHHOW U MPOEKIINH.
Xona padoThI:
Ilepnenoukynap u nakionnas
HaxkJioHHO#M, TPOBEICHHOW M3 JaHHON TOYKH K JAHHOM TIJIOCKOCTH, HA3bIBAETCS JIIO0OH OTPE30K,

COCIUHSIONIMN JTaHHYI0O TOYKYy C TOYKOH IUIOCKOCTH, HE SIBIISIOIIMICS TEPHEeHIUKYISIPOM K
IIOCKOCTH.

KOHCI_I OTpC3Ka, JIeXKaIlui B IIJIOCKOCTH, HAa3bIBACTCsA OCHOBAHHEM HAKJIOHHOIA.
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AB - HakioHHas1. B - ocHOBaHME HAaKJIOHHOM.

IlepneHAUKYJISAPOM, NPOBEACHHBIM W3 JAHHOW TOYKU K JAHHOW IIJIOCKOCTH, HAa3bIBACTCS
OTPE30K, COCOUHSAIOIIMKA JAaHHYIO TOYKY C TOYKOM IUIOCKOCTHM W JEXKAlMd Ha MPsIMOMH,
MEPIEHANKYISIPHOMN TIJIOCKOCTH.

Konen atoro orpeska, nexaiuii B JI0CKOCTH, HA3bIBAETCSI OCHOBAHHMEM IePIeHAUKYIAPA.

A
N AC -
MEPIEeHIUKYIIAP.
CL \B C - ocHOBanue

NEePIEeHIUKYJIISpa.
X

PaccTositHuem OoT TOUKM 70 MIIOCKOCTH HA3bIBACTCS JJIMHA MEPIEHIUKYJIIAPA, POBEICHHOTO U3
3TOH TOYKH K IIIOCKOCTH.

OTpe30K, COeANHSIOMINNA OCHOBAHUS NEPIEHANKYIISIPA U HAKIIOHHON, IPOBEJICHHBIX U3 OJIHOMI
U TOM K€ TOYKH, HA3bIBAECTCS NIPOECKIIMEN HAKIOHHOM.

A
CB - npoeknus

HakJIOHHOI AB Ha
E IIOCKOCTD .
c B TpeyroiabHuK

ABC npsAMOyTroJbHBIi.

X

Yriaom Mex1y HAaKJIOHHOW M IJIOCKOCTBIO HA3bIBAETCS YroJ MEXAY 3TOM HAKIOHHOW U €€
MPOEKIMEN HA INIOCKOCT.
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<CBA - yron

i MEX1y HakJIoHHOU AB
& B U IIJIOCKOCTBIO 0.

Ecnu U3 gaHHOM TOYKHM K JAHHOW TUIOCKOCTH MPOBECTH HECKOJIBKO HAKJIOHHBIX, TO OOJBIICH
HAKJIOHHON COOTBETCTBYET OOJIbIIAsT IPOCKIIHSL.

Ecmu AD > AB,
to DC > BC

<DAB - yron mexay HaxioHHbIME <DCB - yron Mexay npoekuusMu
Otpesok DB - paccrosinue Mexay OCHOBAaHUSMH HAKJIOHHBIX.

Teopema o mpex nepnenouKyaapax
Ecnu npsimasi, mpoBe/ieHHas! Ha TUIOCKOCTH 4Yepe3 OCHOBAHWE HAKIOHHOMW, TIEPICHIUKYISIPHA
ee MPOEKIIUH, TO OHA TICPIICHIUKYJISIPHA U CaMOW HAKJIOHHOM.

Cl
\\
J / a / \\
/ B A / : \\ a / g
/ B A/
,z"' (X
oL AB al ABBCLBA}=aLCA

CHpaBeI[HI/IBa TaKXC o6paTHa${ TeOpCMa:
Eciu npsaMasg Ha IIJIOCKOCTH NEPHICHAUKYIISIPHA HaKHOHHOﬁ, TO OHa MHNCPICHIAUKYJISIpHA U
IMPpOCKI NN HaAKJIOHHOM.
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/X

alAC
alLACBCLBA}=alBA
33}18‘11/1 AJIA CAMOCTOATECIBHOI'O PCIICHUSA
1. [Tpsimast @ mepecekaet miIockocTh ff B Touke C, u 00paszyeT ¢ miockocThio yron 60°. P€Ea,

touka R - mpoekrus Touku P Ha miockocts . RC=7 cm. Haitnure PC.

2. K mockoctr o mpoBeieHa HaKJIOHHAA, JUTMHA KOTOPO# paBHA 17 cM, IpoeKIus HaKJIOHHON
paBHa 8 cM. Ha kakoM pacCTOSHHMM OT ITIOCKOCTH HaXOJUTCS TOYKa, M3 KOTOPOW IPOBEICHA
HakJIoHHAaA?

3. K minockoctu o mpoBeneHa HakioHHas AB (A€aq). JlnuHa HakiIoOHHOW paBHa 24 cw,
HAKJIOHHAs C TUIOCKOCTBhIO oOpasyet yros 60°. Berauciute, Ha KaKOM PAacCTOSIHUU OT IUIOCKOCTH
HaxoJIUTCs To4Ka B.

4. Haxnonnass AD ¢ mnockocteio o oOpasyer yron 30°, a «D
HakionHas DC ¢ mockocthio a oOpasyer yron 45°. Jlnuna ‘
neprnenaukyinsipa DB paBHa 19 cMm. Bpruucnure nnuHbel o0enx

HAKJIOHHBIX.

5. Jmiaa otpeska VB pasaa 20 M. OH mepecekaer « ‘B
wiockocte B Touke . PaccTosHMe OT KOHIIOB OTpe3Ka [0
TUTOCKOCTH COOTBETCTBEHHO paBHBI 8 M u 2 M. Haiiaure ocTpbrii
YTOJ1, KOTOPBI 00pa3yeT oTpe3ok VB ¢ miockocThio.

6. PaBHoOenpennsiii TpeyronbHUK ABE Haxomutcs B IIOCKOCTH o. BOKOBBIE CTOPOHBI
tpeyronpuuka ABE paBabl mo 10 cMm, a cropona ocHoBanusi AE = 12 cm. K 3to#i mmockocTu
npoBesieHbl TiepreHuKkyisip CB, koroperii paBeH 6 cm, m HakinoHHele CA w CE. Beruucnure
paccrosinue ot Touku C 10 cTopoHsl TpeyrosnbHuka AE.

7. JByrpansbiii yron paBeH 45°. Ha opHol rpaHM JBYrpaHHOro yria JaaHa Touka B,
paccTosiHue OT KOTOpOH 10 pedpa paBHO 22 cM. UeMy paBHO pacCTOSHHE OT TOYKH B 110 BTOpOI
I'paHu ABYIPaHHOTO yria?

8. JByrpannsiii yron paBeH 120°. BHyrpm ero mana Touka A, KoTopas HaxOTUTCS Ha
paccrosHun 36 cM oT obeux rpaHed yria. Yemy paBHO paccTOsiHHME OT TOYKHM A 10 pebpa
IBYTpaHHOro yria?
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TECT .

Bapmuanr 1
1. AFla. He gepno, umo...
1)FM>AF; '
2)FK>FM; / [ A 7
3)AK<FK. m— " K
F 2.BF L (ABC). IIpsimbie CD u CF ne 6yoym nepnenouxynsprvimu, ecau ABCD 6yoem...
1) npsSIMOYTOJIEHUKOM;
2) poMOOM;
B C
3) KBazpaToOM. D
A 5 3. ADL(ABC). IIpsimbrie DM u BC 6yoym nepneHOuKkyispuvimu, eciu B
AM 6yoem...
1) GuiccekTpHCOii; c
2) MeIMaHOM; W
3) BBICOTOIA. B

4. ABCD - npsaimoyeonsnux, ACNBD=O0.
SOLAC, SOLBD. Toeoa yeon mexcody npsimou CS u nnockocmwio (ABC) - smo yeon Me:)fcdy npsmoii CS u..
1)CD 2)0C; 3)BD.

5. ABCA,u B4, C; - mpaBmibHas TpeyronbHas npusma. Z(B Cy (AA1B,))=...
1) 2B C,B;

2) £ B CiM;

3)« C{BM.

6. Touxa M pasnoyoanena om eepuiun mpeyeonvruxa ABC. Toeoa npoexyus

mouku M na nnockocmu C ecmb mouka nepeceyeHus. ..

1) BBICOT TPEYTOJIBHHUKA,;

2) OHCCEKTPHC YITIOB TPEYTOJIbHUKA;

3) Cepe/IMHHBIX TIEPIICHMKYIIIPOB K CTOPOHAM TPEYTOJIbHHUKA.

7. B mpeyeonvruxe ABC AM - meduana, AD - 6uccexkmpuca, AH- gvbicoma.
AF 1 (ABC). Tocoa paccmosmue om mouku F oo npamou BC- smo onuna

F ompesKa... B A
1)FM; 2)FD; 3)FH. M
\ 8. ABCD - napanrenozpavm, ACNBD = 0. FOL Py’
B <\—— (ABC). FO - paccmosnue om mouxu F 0o npsamoii AC. Tocoa ABCD ne mosicem
’ ' OvImb...
1) IpsSIMOYTONTEHHIKOM;
2) pomOoM;
3) KBa/IPaToOM.
9. A ABC. FKL AC, FNL BC, FK=FN. FOL (ABC), OeECM. Tozoa
CM-...
1) GuccekTpuca;
2) Mepana,;
3) BbIcOTA.
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Bapuanr 2
1. Touxa M pasnoyoanena om eepuiun mpeyzonvhuxa ABC. Toeoa npoexyust mouku M na niockocmo ABC
ecmo...
1) Touka nepeceyeHus BICOT;
2) nentp onucanHoi okojo A ABC okpykHOCTH;
3) uentp BrucanHoi B A.ABC okpyXHOCTH.
2. ABCD - napannenoepamm. BFL (ABC). CF -paccmosinue om F 0o
npsamou CD. Tocoa ABCD ne mooicem 6vime...

1) pombowm;

F
B C
A D
F
2) KBagpaToM; :
3) IpSIMOYTOJILHUKOM.
3. B mpeyzonvnuke ABC AM-meouana, AD - buccekmpuca, AH- evicoma. 8
A
D
C
H
M

Tocoa paccmosanue om mouxu F 0o npsamou BC pasno onune ompeska...
1) FM;
2) FD;

3) FN.
3) FH.

4. Touxa M pasnoyoanena om cmopou AB u AC mpeyeonvnuxa
ABC Toeoa npoexyus mouxu M na niockocmo ABC nescum
HA NPAMOU, COOepHCaAuYel. ..

1) Ouccextpucy yria A tpeyroisnuka ABC;
2) menuany, nposeaéHHyto k cropone BC tpeyronsauka ABC
3) BBICOTY, IPOBEAEHHYIO U3 BepiIuHbl A TpeyroyibsHuka ABC

5. ABCA,u B4, C; - mpaBmibHas TpeyronbHas npusma. Z(B Cy (AA1B,))=...

1) £B CyB;

2) £ B CiM;

3)2 C4BM.

6. Touxa M pasroyoanena om eepuiun mpeyeonviuxa ABC. Toeoa npoexyus mouku M na niockocmu C ecmu
MOYKA NEpecedeHls...

1) BBICOT TPEYTOJIbHUKA;

2) OUCCEKTPUC YIIIOB TPEYrOJIbHUKA;

3) CEpEeIMHHBIX MEPIEHINKYISIPOB K CTOPOHAM TPEYTOJIbHHKA.

7. B mpeyeonvruuxe ABC AM - meouana, AD - buccexmpuca, AH- evicoma.

AF L (ABC). Tocoa paccmosue om mouxu F 0o npsimoiu BC- smo oauna
ompesKd...

1)FM; 2)FD; 3)FH.

8.BFL (ABC). IIpsimwie CD u CF ne 6yoym nepnenouxynsprvimu, ecau ABCD

F
B < 2 é g ﬁA
M
D H C
F
byoem...
1) TIpSIMOYTOJIEHUKOM;
B o
2) pomoOoMm;
3) KBampaToM. 5
[‘\ C
.56
M
B

9. ADL(ABC). IIpsimbie DM u BC 6yoym nepnenouxynsipnoimu, eciu AM 6yoe
1) OuCCEeKTPHUCOIL;




2) MeauaHoi;
3) BBICOTOIA.

MPAKTUYECKAS PABOTA Ne 62
Ha3zBanme npakTuueckoii padorbl: OnpedeneHue paccmoanuil Mexicoy nPAMuIMU U NIOCKOCHAMU.
Buiyucnenue 0gyepannuix yenos.

Lenap padoTbl: HAy4YUTHCA OMPENENATh MEPY IBYTPaHHBIX YIJIOB, PACCTOSIHUM OT HPSIMON 0
IJIOCKOCTH M MEXKIY TUIOCKOCTSIMH.

PesyabTarsl:

Dopmupyemote 3nemenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymiecTBasaTh cOOp MaHHBIX Ui aHAJIM3a HWCIIONB30BaHUA U (DYHKIIMOHHPOBAHHUS

MIPOrpaMMHO-TEXHHUUECKUX CPEACTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnste. MPIT 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09
npeomemnste: 11P6 01, I1P6 09, 1Py 14, ITPy 15, I1Py 16.

3HAHHUSA:

[ToHsiTHE O PacCTOSHUU OT TOUKH JI0 IJIOCKOCTH;

— IloHsATHE 0 pacCTOSHUU MEX]y NapaJlIeIbHBIMU INIOCKOCTSMY;

— IlonsTHe 0 paccTosSsHUU MEXIY NMPSMOM U NapaJJIEIbHOM €i MIIOCKOCTHIO;

— IlonsTHe 0 paccTOSHUU MEXIY CKPELIMBAOIIMMUCS IPSIMBIMU;

— IlonsATHe 0 NBYrpaHHOM yTIIE.

YMEHHUA:

— Brluucnenue paccTosHUN MEXKTY MPSIMBIMU U TIIIOCKOCTSIMHU.

— IlocTpoeHune IMHENHOTO yIila sl COOTBETCTBYIOIIETO JBYTPAHHOTO.
Xox padoTsI:
PaccTosiHeM OT TOYKM 0 MPSMOI Ha3bIBAIOT AJUHY MEPHEHIUKYISIpa MPOBEIEHHOTO U3 JaHHON
TOYKM K JaHHOM npsMod. Beap nnuHa 3TOro mneprneHauKynspa HauMeHbIIas Ccpeau JUIMH
BCEBO3MOKHBIX OTPE3KOB, IIPOBEIEHHBIX U3 JAHHOW TOYKHU K JAHHOMU MPSIMOM.
PaccmoTpuM citydail TOYKM U INTIOCKOCTH.
[ToHATHO, YTO €CM TOYKa JISKUT B MJIOCKOCTH, TO PACCTOSIHUE MEXAY HUMHU PaBHO HYIO. YUTO ke
Ha CYEeT cllydasi, KOTJla TOUKa He JIEKUT B MJIOCKOCTH?
Wtak, TOUKy C TIUIOCKOCTBIO MOXHO COEIMHUTh pPa3nuyHbiMU crocobamu. Ho cpeam Bcex
BO3MOXXHBIX TPOBEACHHBIX OTPE3KOB MOKHO BBIIEIUTh OJUH OCOOCHHBIH. TOT, KOTOpPBIH
MEPIEeHIUKYISAPEH K JaHHON TUIOCKOCTH.
JlaBaiiTe pacCMOTPUM OTPE30K MEPIEHINKYISIPHBIN K MJIOCKOCTH U JIFOOOW M3 OCTABIIUXCSI.
Ecnu coeguHUTh TOYKM MepeceyeHusl JaHHBIX OTPE3KOB C IJIOCKOCTBIO, TO TEM CaMbIM MOJIYyYUM
TPEYTONBHUK, TPUIEM OH OYJIET SBIATHCS MPSIMOYTOIBHBIM.

OCHOBAHUE HAKIOHHOU

e e o e s o i e e R
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JleicTBUTENBHO, €CIH IpsAMas MEePIeHANKYIISIPHA K TUIOCKOCTH, TO OHA MEPHIEHAUKYISIpHA K J1I000H
IIPSIMOM U3 3TOM IIOCKOCTH.

AH Ha3bIBalOT NMEpPNEHANKYJSIPOM, NPOBEAEHHBIM U3 TOYKM A K IUIOCKOCTH O, a Touky H —
OCHOBAHHEM MePNEeHINKYJIApA.

OTtpe3ok AM Ha3pIBal0 HAKJIOHHOM K IJIOCKOCTH, @ TOUKY M — 0CHOBaHHeM HAKJIOHHOIA.
Otpe3zoxk HM Ha3bIBatOT mpoeKuMed HAKJIOHHOM Ha TIJIOCKOCTH (.

[ToHsATHO, YTO TMIOTEHY3a BCeraa AJIMHHEE JII000ro U3 KaTeToB. Torjga MoKeM ceNaTh BBIBOJI, YTO
MEPIEeHIUKYNIAP, MPOBEAEHHBIM W3 JAaHHOM TOYKM K IIJIOCKOCTH, MEHBIIE 000N HAKIOHHOM,
MPOBEIEHHON U3 TOM K€ TOYKU K ITOM MIOCKOCTH.

Tem caMbIM MOXKHO YTBEPK/JaTh, YTO PACCTOSIHUEM OT TOYKH A JI0 TJIOCKOCTHU 0O SIBJIIETCS IJIMHA
MepHeHUKYISIpa, MTPOBEAEHHOTO U3 TOUYKH A K MIJIOCKOCTH Q.

Paccmosnue mexcdy napanienbHuiMu NIOCKOCMAMU:

PaccmoTpuM mapaiienbHbIe IIOCKOCTH o M . B TUIOCKOCTH 00 OTMETHM JBE MPOU3BOJIBHBIC TOYKH
A u B. U npoBeéM nepreHuKyIaphl U3 3TUX TOYEK K IIIOCKOCTH .

Mps1 nonyunnu oTpe3ku AA; u BBi. Kaxnaplii u3 HUX nmepneHAUKYISIpeH MIOCKOCTH [3, a 3HAYMT,
AA; napamiensHo BB;j.

MoxHO cKa3aTh, YTO €CIM [JB€ IUIOCKOCTU MapajuieNibHbl, TO BCE TOYKH OJHOM TIIJIIOCKOCTH
paBHOYAJIEHBI OT JPYTOM IJIOCKOCTH.

Paccmosnue om npoussonvHoti mouku 00HOU U3 NAPALIEIbHbIX NIOCKOCME 00 Opy20ll NIOCKOCMU
HA3bI8AEMCS PACCMOSTHUEM MeXHCOY NAPALIeNbHbIMU HAOCKOCTIAMU.

XOpoIuM MPUMEPOM MOXKET CIYKUTh PACCTOSTHUE MEXKTY MJIOCKOCTSIMU T0JIa U TIOTOJIKA KOMHATHI.
Bce Touku noTosika HaXOAATCSA HAa OJIMHAKOBOM PACCTOSIHUU OT I10J1a, 3TO PACCTOSHUE U SIBIIAETCA
BBICOTOM KOMHATBHI.

Eb1COMA KOMHAN®s1

Paccmosnue meancdy npamotil u napannienvrol el niocKOCmbio
B maHHOM ciydae Ha mpsAMOW HYKHO BBIOpAaTh HEKOTOPYIO TOYKY M MPOBECTH MEPHEHAUKYISIP K
IUIOCKOCTH. Bellb MOHATHO, UTO BCE TOYKHU NPSMOK PAaBHOYIAJIEHBI OT JAHHOM MJIOCKOCTH.
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a H

Takum oOpaszoMm, paccmosnue om npou3ONLHOU MOYKU NPAMOU 00 NIAOCKOCHMU HA3bIBACMCS
paccmosnuem medxHcoy nPAMOoU U napaiienbHol el Ni10CKOCMbIO.

e ckpewusarowuecs npsamvie

T.K. 4epe3 ogHy M3 CKpEHIMBAIOUIMXCA NPAMBIX MOXHO IIPOBECTH IIOCKOCTH IAPAJIICIBHYIO
JIpyroil mOpsMONM M NPUTOM TOJIBKO OAHY. A OIpeneleHHE pacCTOSHUA MEXAY NpSIMOH U
IJIOCKOCTBIO HAM YK€ HU3BECTHO.

Torma MOXHO cKa3aTb, UYTO paccmosiHue Mmexncoy OOHOU U3 CKPewuBaroujuxcs npamvlx u
NJIOCKOCMbIO, NPOX00sujeli uepes Opy2yio NPSAMYIO NapanilelbHo Nepeotl, Ha3bl8aAemcs paccmosHuem
MedAHcOY CKpeuuBaouuMucs nPsIMbIMU.

3aaa4ga. 13 HeKOTOPOH TOYKH ILTOCKOCTH MPOBEIeHEBI JABe HAaK10HHBIE. [JoKa3ark, 4To:
a) eC.TH HaKIOHHBIE PABHBL, TO PABHBI H HX IIPOEKIIHH;

0) eC1H NPOEKIIHH HAaKTOHHBIX PABHEL, TO PAaBHBI H HAKIOHHBIE:

B) €CJIH HaK-IOHHEIE He PaBHEL, TO 001bIIasd HAKIOHHAA HMeeT O0IbIIVIO POEeKIHIO.

Jloka3arenbCTBO.

159



a) A AM, = AM,

AH — obumii karer

= AAHM,; = AAHM,
(10 KareTy M rurnoTeHyse)

a HMI = HMZ
M M/

0) A HM, = HM,
AH — obumii karer
= AAHM, = AAHM,
(o aByM Kareram)

a AMI = AMZ
M~ H M/

B) AM, > AM,

1
L

M,

I.HM, < HM,
AM, > AM, 1?

2.HM, % HM,
AM, = AM, 1?

3.HM, > HM,

Uto u TpeboBaIOCh JOKA3aTh.

3apaua. AO - neprneHauKymsip K miockoct o, AB=AC HakJIOHHBIE K TUIOCKOCTH L.
Z0AB=/BAC=60°, AO=1,5 cm. HaiiTu paccTosiHre MEeXAy OCHOBAaHUSIMU HaKJIOHHBIX.
Pewrenue.

1. AABC:
¢2A = 60°, AB = AC
AABC — pasuoGepeHHblii
¢B=sC =225 _ 00
= AABC — npasuibhbiii (BC = AB = AC)

2. AAOB(npsMoyrosbHblii):
¢A =60° = «B =30°

a A0=§AB = AB = 240
C AB=2:15=3cmMm
3.BC =AB =3 ¢cMm

160



OTtBer. 3 oM.

Jleyzpannwtii yeon
JIByrpaHHbIM yIJIOM Ha3blBaeTcsi puUrypa, oOpa3oBaHHas IPSIMON a U JIBYMSI MOJIYIUIOCKOCTSIMH C
oOmuiei rpaHuiiet a, He MPUHAJISKAITUMH OJHON TIOCKOCTH.

[Tomymmockoctr,  oOpa3yromue
JBYTPaHHBIA yroJl, Ha3bIBAIOTCS
ero rpaHsiIMH.

IIpsmass a (oOmas rpaHuIA
MOJTYTUIOCKOCTEH ) Ha3bIBACTCS
pedpoM IBYTrpaHHOTO yTJIa.

Ecnu Ha peOpe ABYrpaHHOIO yrila OTMETHTh KaKyl-HUOYIb TOUKY U B KaXJIOW I'paHU M3 3TOH
TOYKM NPOBECTU JIyd NEPHEHIUKYISIPHO K pedpy, TO 0Opa3oBaHHBIM 3THUMHU JIydaMH YroJl
Ha3bIBAETCS JIMHEHHBIM YIVIOM JIBYTPAHHOTO yTJIA.

Uro6bl 0003HAYUTH JMHEWHBIN Yyroi
JBYTPAHHOT'O yIJia:

1) HeoOxoaumo BBIOpaTh TOUKy B Ha
pebpe nByrpanHoro yria NM

2) u3 B nposectu
ABLMN u BCLMN

3) yron ABC sBusercs JIWHEWHBIM
yIJIOM JABYTPAHHOTO yTJIa.

A \Eg\c

N

JIByrpaHHBIN yroJ1 MOXKHO N300paXkaTh pa3inuyHbIME criocobamu. Hanpumep:
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Yacto B 3aJaHUAX  UCIOJB3YETCS
CXEMaTHUYECKOE n300pakeHue
JIBYTPaHHOIO yIJia:

[Tpumep, B KOTOPOM BBITOJIHO UCIIOJIL30BATh CXEMAaTHYECKOE N300pakeHHE ABYTPAHHOTO YTJIa.
Benmnunna nsyrpanHoro yria paBHa 60 rpamycam. BHyTpu B3sita Touka A, KOTOpasi HAXOAUTCS Ha
paBHOM paccTosHUM 8 cM oT oOeux rpanedd. KakoBo paccrosHme ot Toukn A 1m0 pebdpa
JBYTpaHHOro yria?

Ha sToM pucyHke Oyzer jierye yBUAETh
COOTHOILIEHUS B IPSMOYTOJIBHBIX
TPEYroJbHUKaX.

3aga4u 1719 CaMOCTOSITEILHOTO PEIICHHS:
Bapuanm 1
1. Orpesox AD mepneHauKyIspeH K MIIOCKOCTH PaBHOOEIPEHHOro Tpeyronbauka ABC.
N3BectHo, ut0 AB = AC =5 cMm, BC = 6 cm, AD = 12 cm. Haiingute pacctosHust ot
KoHII0B oTpe3ka AD no npsimoit BC.
2. Tlpsamas AK nepneHAuMKylIspHa K INIOCKOCTH HPaBHIBHOTO TpeyronbHuka ABC, a
touka M — cepenuna ctoponsl BC. Jlokaxure, uto M K1BC.

3. Konmpl oTpeska 4B jexkar Ha JABYX MapaUIEdbHBIX IIOCKOCTSAX, PACCTOSHUE MEXKILY
KoTopeiMU paBHO d, mpuuem d < AB. JlokaxuTe, YTO MPOCKIMH OTpe3ka AB Ha 3TH
I0cKOCTH paBHbl. Haliaute atu npoekiuu, ecnu AB =13 cm, d =5 cm.

4. Yepes Bepmmny A nupsmoyronmsHuka ABCD  nposemena mpsmas  AK,
MepIEHIUKYISIPHAS K TUIOCKOCTH MpsMOoyroibHuKa. M3BectHo, uyto KD - 6 cm, KB =7
cM, KC - 9 cm. Haiigute: a) paccTtosHue oT TOYKH K J0 TUIOCKOCTH MPSIMOYTOJIbHUKA
ABCD, 6) paccrosinue mexay npsmseiMu AK u CD.
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Bapuanm 2

1. Orpe3ox AD nepneHauKymisipeH K IUIOCKOCTH paBHOOenpeHHoro tpeyroibHuka ABC.
N3BectHo, uto AB = AC =5 cm, BC = 8 cm, AD = 12 cm. Haitaute paccrosinust ot
koH10B oTpe3ka AD no npsmoii BC.

2. Ilpsmas AN nepneHAMKyIsipHa K IUIOCKOCTH IpaBHJIbHOrO TpeyroidbHuka ABC, a
touka K — cepenuna croponsl BC. Jlokaxure, uto K NLBC.

3. Konmpsr orpeska 4B nexar Ha ABYX NapaUICIbHBIX IJIOCKOCTSIX, PACCTOSHHE MEXIY
KoTopsiMU paBHO O, npudem d < AB. JlokaxuTe, 4TO MPOCKIUU OTpe3ka AB Ha 3Th
IUIOCKOCTH paBHbl. Haiiaure ot npoekuuu, eciiu 4B =5 cm, d =3 cm.

4. Yepes BepummHy A mnpsmoyromeHuka ABCD  mposemena mpsmas  AK,
NepHeHANKYIISIPHAs K IUIOCKOCTU TpsimoyroibHuka. U3BectHo, uto KD - 8 cm, KB =
7 em, KC - 9 cm. Haiimure: a) paccrosHue OT TOuykd K 70 TIIJIOCKOCTH
npsimoyronbauka ABCD, 6) paccrosinue mexay npsimeimu AK u CD.

IMPAKTUYECKAS PABOTA Ne 63
Ha3panue npaktu4eckoii padorsl: [locmpoenue kyba, napanienenuneoa u ux cedeHuu.

Lean paboThl: 03HAKOMJICHHE C METOJJaMHU MTOCTPOCHUN CeYEHUH KyOa U mapasuiesienureia.
PesyabTarsl:

Dopmupyemvie 3nemenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymectBasaTh cOOp JaHHBIX JJIS aHAIHM3a WCHOJIB30BAHUS M (HYHKIMOHHPOBAHUS
IIPOrpPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnuste. MPIT 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02
npeomemnsie: 11P6 09, I1P6 10, TTP6 11, I1P6 12, 1Py 14, [1Py 15, ITPy 16.
3HAHMSA:
— Ilonsarue o kyOe, napajenenumneme;
— IlonsATHE 0 METOIaX OCTPOCHUS CEUECHU;
YMeHHs:
— Tloctpoenue ky6a u napajienenunesa.
— Tloctpoenue ceuenunit Ky0a v napasiesnenunesa.
Xonx padoTsI:
3amaya COCTOUT B MOCTPOCHMU MeEpeceueHHs ABYX (PUryp: MHOTOTPaHHHUKA U IUIOCKOCTH
(puc.1). Oto Moryt ObITh: myctast ¢urypa (a), Touka (0), oTpe3ok (B), MHOTOyroiasHUK (T). Eciu
nepeceyeHne MHOTOTPAaHHHUKA M IJIOCKOCTH €CTh MHOTOYTOJIBHMK, TO 3TOT MHOTOYTOJIbHHUK
Ha3bIBACTCS ceyeHuem MHO202PAHHUKA NIIOCKOCTbIO.
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Puc. 1
bynem paccMaTpuBath TOJIBKO CIIy4aii, KOT/Ia MIIOCKOCTh MepeceKaeT MHOTOIPAaHHUK I10 €ro
BHyTpeHHOcTU. [Ipu 3TOM mepecedeHreM JAaHHOW TUIOCKOCTH C KaXJI0H IpaHbI0 MHOTOTpaHHUKA
OyZeT HeKOTOpbId OoTpe3ok. Takum 00pazom, 3amaya CUMTAETCS PEIICHHOH, €clii HalIeHbl BCe
OTPEC3KHU, IO KOTOPBIM INIOCKOCTD MEPECCKACT I'PAaHU MHOI'OI'paHHUKA.
Uccnenyiite ceuenus ky0a (puc.2) U OTBETHTE HA CIEAYIOIINE BOIPOCHI:

atl

g L

Puc. 2

- Kakhe MHOTOYTOJIbHUKM TOJYYaloTCs B CEYEHHMH KyOa miiockocThio? (BakHo wymcio
CTOPOH MHOTOYTOJIbHUKA);

[[Ipenmonaraemblie OTBETHI: TPEYTOJIbHUK, YETBIPEXYTOJIbHUK, IATUYTOJIbHUK,
MIECTUYTOJIHHUK. |

- MOXKET JIU B CEUYEHUHU KyOa MIIOCKOCTHIO MOTYYUTHCSI CEMUYTOJbHUK? A BOCHBMHYTOJIbHHUK
u 1.1.7 [Tlouemy?

Memoo cnedosé 3aKirodaeTcs B IOCTPOCHUH CIEJOB CEKYIIeW IUIOCKOCTH Ha IJIOCKOCTb
KaX/10il rpaHl MHOrorpaHHuka. [locTpoeHue ceueHus: MHOTOIpaHHHKA METOAOM CJEJJOB OOBIYHO
HAaYUHAIOT C IIOCTPOEHHUs TaK HA3bIBAEMOI'0 OCHOBHOIO Clle[]a CEKYIIEW IUIOCKOCTH, T.C. Cleaa
CEKYIIEH TUIOCKOCTH Ha IJIOCKOCTH OCHOBAaHUsI MHOI'OTPaHHUKA.

Memoo ecnomocamenvhvix ceuenuti TOCTPOCHUS CEUEHHM MHOTOTPAHHUKOB SIBISIETCSA B
JI0OCTaTOYHOM Mepe yHHMBepcalbHBIM. B Tex ciydasx, Korja HyKHbIN ciel (WK clefbl) ceKylei
IJIOCKOCTH OKAa3bIBAETCS 3a MpeleraMu 4YepTeka, 3TOT METOJ HMMEET Jake OINpeIeICHHBIE
mpeuMyliecTsa. Bmecrte ¢ Tem cieayeT UMEThb BBUIY, YTO IIOCTPOCHHSA, BBINOJIHSAEMBIC IIPH
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HCMOJIb30BAHUH ATOTO METO/1a, 3a4acTyIO MOJy4aroTcs “‘CKydeHHbIMU . TeM HE MEHEee B HEKOTOPBIX
ClIydadax MCTOA BCIIOMOTaTCIIbHBIX CEUEHUU OKa3LIBACTCs HaH6onee paluoOHaJIbHbIM.

MCTOZ[ CJIeAOB MW MCTOJ BCIIOMOI'aTCJIbHBIX CEUEHUH SBIIIOTCS PAaSHOBUAHOCTIAMU
AKCUOMAMUYECKO20 MemoOa TTIOCTPOEHHUS CEYEHUN MHOTOIPAHHUKOB TJIOCKOCTHIO.

CyTb KOMOUHUPOBAHHO20 MemoOa TIOCTPOSHUS CEUYECHUH MHOTOTPAaHHUKOB COCTOHWT B
MPUMEHEHUH TEOPEM O MAPAIICIBHOCTH MPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE B COYETAHHH C
aKCHOMATUYECKUM METOJIOM.

A Tenepb Ha IpUMEpE PEIICHUS 3a/1a4 PACCMOTPHUM Memoo Ciedo8.

3agaua 1.

[Toctpouts ceuenune napamienenunena ABCDA;B;C1D; mnockocTteio, nmpoxonsiieit yepes
touku P, Q, R (Touku ykazansl Ha uepTexe (puc.3)).

Pewenue.
bE c
A
R
. =
ol
s, f2
Puc. 3
1. [Toctpoum cnen cexkyuiell MIOCKOCTH Ha IUIOCKOCTh HUKHETO OCHOBAHHUS MPU3MBI.
Paccmotpum rpans AA1B1B. B 310i1 rpanu nexxar Touku ceuenust P u Q. Ilposenem mpsimyro PQ.
2. [Iponomxum mnpsimyro PQ, koTopas NpHUHAUIEKUT CEUEHMIO, 10 TMEPEeCceueHHus C
npsimoid AB. [TonyunuM Touky Si, IpUHAATIEKALLYIO CIEAY.
3. AHaNoru4HoO noiy4aeM Touky S; nepeceuenneM npsimsix QR u BC.
4. ITpsimass S1S; - cien cekymied IUIOCKOCTH Ha IUIOCKOCTh HMKHETO OCHOBaHUS
IIPU3MBI.
S. ITpsmass S1S; mepecekaer cropony AD B touke U, cropony CD B Ttouke T.

CoemunauMm Touku P m U, Tak kak OHHU JiexkaT B OAHOM Tuiockoctu Tpanu AA;1D;1D. Ananornyno
nonydaem TU u RT.
6. PQRTU — nckomMoe cedeHme.
3apaua 2.
[Toctpouts ceuenue napamienenunena ABCDA;B;C1D; nmnockocteio, nmpoxonsiieil yepes
toukn M, N, P (Touku ykazansl Ha 4epTexe (puc.4)).
Pewenue.
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Puc. 4
1. Touk N u P jie)xar B IUIOCKOCTH CEYEHHS W B IUIOCKOCTH HHIKHETO OCHOBAHMUSA

napauienenunena. IloctpouM npsMyro, NpOXOASILIYIH0 YEpe3 3TU TOYKU. DTa IpsMas SBISETCS
CJIEJIOM CEKYLIEH IUIOCKOCTH Ha IJIOCKOCTh OCHOBAHMSI ApaJUICIICIIAIIE A,

2. [Ipogomxum npsiMyro, Ha KOTOpoil Jiexut cropoHa AB mapamnenenunena. Ilpsimeie
AB u NP nepecekyTcsi B HEKOTOpPOU Touke S. JTa TOUKA IPUHAJUIEKUT INIOCKOCTU CEUEHUS.

3. Tak xak Touka M Takke NPUHAUIEKUT IUIOCKOCTH CEYECHMsS U MEPECEKAET IPAMYIO
AA1 B HEKOTOpOH TOUKE X.

4, Touku X u N nexat B oaHOM minockoctu rpanu AA1D1D, coequHum ux U moiaydum
npsamyro XN.

S. Tak Kak INIOCKOCTH TpaHEd NapajulesIeNMIIea NapajulelbHbl, TO 4epe3 To4Ky M
MOJKHO TIpoBecTH Npsimyto B rpanu A1B1C1D1, mapamnensayto npsmoit NP. Orta npsMast nepeceder
ctopony B;C; B Touke Y.

6. AHaNoruuHo NpoBouM npsimyto YZ, napamiensbHo npsimoid XN. CoenunsieM Z ¢ P u
nosrydaeM uckomoe ceuenne — MYZPNX.
3aga4u 1719 CaMOCTOSITEILHOTO PEIICHHS:

A D
Bapmuanr 1
. [locTpoiite ceueHune napauiesnenuiiea MoCKoCThI0, MPOXoadllei yepe3 Touku B, D, D.
. [locTpoiite ceuenue napamienenuneaa mioCKOCThI0, Mpoxosiieil uepes Touku A, C, D,
. [locTpoiite ceueHue napaaienenuiea IoCKOCTbI0, MPOXoasIei yepes npsamyro BB u touxy D
. [locTpoiite ceuenue napamienenuneaa mioCKOCThI0, Mpoxosiieil uepes npsamyo AB u Touky C,

A W N -

Bapmuanr 2
. [TocTpoiite ceueHue napasienenuiea mioCKoCThI0, MPOXOAsIIeil uepe3 Touku A, Aj, C;
2. [TocTpoiiTe ceueHre napajuieNenuneaa mioCKOCThIO, Mpoxoasuier yepes Touku A, B, D1

—_—

3. ITocTpoiiTe ceueHne napauieenunena MIOCKOCTbIO, MPOXoAsel yepe3 npsimyto DDy u Touky
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B
4. TlocTpoiiTe ceueHHEe MapalieNenuIea MIOCKOCThIO0, MPoXoasiel yepe3 npsamMyro AD U Touky
BI1.

HPAKTHYECKAS PABOTA Ne 64
Ha3paHue npakTuuyeckoii padoTbl: BoiuucieHue 0CHOBHBIX AleMeHmMOo8 Kyoa u napaiieienuneod.

Ilesb padoThI: HAYy4YNUTHCS pellaTh CTAaHAAPTHBIE 33JJa4l HA HAXO0XKJICHUE U TIOCTPOEHHUE.
Pesyabrarsl:

Dopmupyemuie Inemenmul IIK (npogpeccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymiecTBisaTh cOOp MaHHBIX IS aHAJIM3a HWCIOJIb30BaHUS W (DYHKIIMOHMPOBAHUS
MIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnwie: MPII 01, MPIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02
npeomemnste: 11P6 09, I1P6 10, ITP6 11, I1P6 12, 1Py 14, [1Py 15, ITPy 16.
3nanms: [lonstue o kybe, napanienenunesne.
yMeHusi: BeruuciieHre 0CHOBHBIX DJIEMEHTOB Ky0a ¥ Imapaiiesienumeia.

Xox pabdoThI:
I[Mapajuienenunen - 3TO 4YETBIPEXYrojbHAs IpU3Ma, BCE TIPAaHU KOTOPOM  SBIAIOTCSA
napaesnorpammamu. [lapamnenenunensl - ocobast rpymmna npusM. Kak BHIHO Ha JaHHBIX
pHUCYHKaX, 00bEMHBIE PUCYHKH IMPSAMBIX HapaylieNenueoB NPakKTHYeCKU He OTINYAIOTCS.

Buael napasniesenunenos:

HaxnonHsrit

OcHoBaHuMe - MapajieIorpaMM.

Buabl npsiMbIX napaJuiesenuinen0B:

TIpsMoit mapasiesenumes [TpssMOyTONBbHBIN Mapasuienenunes
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OcHoBaHue - napauienorpaMmm OcHoBaHue - MPAMOYTONLHUK

]

Cneuna.m;nme ClIyvyau NpsaMOYToJIbHOI0O mapaJjuieJicnuieaa.:

HpaBI/IJ'IBHaﬂ quBIp éXerHBHaﬂ Impru3sma KY6
.\‘\'\
k‘.\
————
Boms

o —7
75
“—%x_

OcHoBaHMe - KBajpat, HO BbIcOTa Npu3Mbl Bce péOpa kyba paBHBI, BCe TpaHU -
HE paBHA CTOPOHE OCHOBAHUSI. KBa/IpaThl.

V ky6a 12 p€bep u 6 rpaneil.

[Inomane IIOBEPXHOCTHU Ky6a HaxoauTCA
YMHOKCHHUEM TUTOMIaAN OJIHOM T'paHu Ha 6.

SKy6a:6-a2, rze a - pebpo kyoa.

Y ky0a, npaBUIbHOW YETHIPEXYTOJBHOM MPHU3MBI, NPSIMOYTOJBLHOTO Iapajelenumneaa
muaroHanu paBHbl (DF = EC, T.x. DB = CA), a y napauienenunena, B OCHOBaHUU KOTOPOTO
HAXOJUTCS MapajuiesiorpaMM, THaroHalli TojbKko nonapHo pasHbl (DF£EC, 1.x. DB#CA).
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OobparTure BHUMAaHHUe! OOBEMHBIC
PUCYHKH TPSIMOYTOJIBHOTO M MPSIMOTO
napajuieNienune/ 0B He OTIIMYAIOTCA.

IIpsmas mnpusma, OCHOBaHMEM KOTOPOH SBJIAETCA INPAMOYTOJBHUK, Ha3bIBACTCS
NPAMOYI0/JbHBIM NapaJlie/enuieIoM.

JUinHbl Tpex pebep, HUMEIMMX OOIIYI0 BEpIIMHY, HA3bIBAIOTCA H3MEPEHUSIMU
IIPSIMOYTOJIBHOTO ITapAJUICIICIIUIIE A,

Hampuwmep,
TPU HM3MEPEHHUs - 3TO IJIUHBI Tpex pedep
DA, DC, DD,

KBazpar nuaroHanu NpsIMOYTOJIBHOTO IapajljIeNICNUIea PaBeH CyMMeE KBaJpaTOB TPEX €ro
U3MEPECHUN:

22 2 2
D°=a“+b“+c”, rme a, b, ¢ - uU3MepeHHUs NPAMOYTOIBHOTO Mapayuieienuneaa, T.e., €ro
AJIMHA, HIMpHUHA 1 BbICOTA.

(ITomo6HO Teopeme Iludaropa, TOIBKO 3€Ch T00ABISIETCS TPEThE U3MEPEHUE.)

Ha pucynke: DB;°=DA*+DC*+DD;*
3anomMHMTE: y IPSIMOYTOJIHHOTO Mapayiiesienumnena Bee auaronanu pasael: DB1=CA;=AC,;=BD;

Tak kak y KyOa Bce H3MepEHHUs paBHBI,
o0o3HaYaeM UX 3a a, TOraa
D’=a’+a’+a’=3a.

VYopoutaem u momydaeMm  GopMmyny
JMaroHaiau Kyb0a:

D=a\/§

VY11, 00pa3oBaHHbIE JHATOHAISAMU PU3MBI U €€ TPaHsIMHU:
[Ipu pemenun 3ama4 O4YeHb BaKHO YMETh 00O3HAYaTh YIJIbl, 0Opa30BaHHbBIC AWATOHASIMHU
pU3MBI B €€ OOKOBBIMH I'PaHIMH.
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Yron Mexay HaKJIOHHOM M TIIOCKOCTBIO - 3TO YroJI MEXy HAKJIOHHOW M €€ MPOEKIMend Ha ATy

IIJIOCKOCTH.

1)
2)
3)
4)

UToObl HAWTH YroJl MEXKAY HAKIIOHHOM U INIOCKOCTBIO, HEOOX0IUMO:

IMPOBECTHU HAKIIOHHY1O,

13 KOHIIA HAKJIOHHOM ITPOBECTHU NEPIIEHIUKYJIISAP K INIOCKOCTH;

IMPOBECTHU ITPOCKIUIO HaKHOHHOfI;

0003HAaYUTh YTOJI MEXAY HAKJIOHHOM U € MpoeKIueH.
Yeon medxrcoy ouazonanvio u niockocmsio 0CHO8AHUSL 8 NPAMOM napaiieienuneoe:

Yron BDF - yron, o0Opa3oBaHHBIN
MeHblIerd auaroHanelo DF u mutockocTsro
ocHoBanusi ABCD

(0ObIYHO Ha HU300paKCHUH
napajuiefienurnena MeHbIIas —JuaroHalb
(DB) Ta, koTOpas BBITJISIIUT MEHBIIIE).
Tpeyronsauk DBF - npsiMoyronbHbIid.

VYron ECA - yron, oOpa3oBaHHBbIH OoJbleit
quaroHanbto EC 1 mII0CKOCThIO OCHOBaHUS
ABCD

Tpeyronbauk ECA - mpsMOyTosibHbIN.

Yeon meancoy ouazonanvio u 60K0801l 2panvio NPAMOY201bHO20 NAPAelenuneod

y

Yron FDG - yron, oGpa3oBaHHBII
nuaroHaniblo  FD  u GOKOBO#  rpaHbio
DKGC.

O6parute BHUMaHHE: pebpo
MPSIMOYTOJIBHOTO
napaenenunena
NEPIEHAUKYIIIPHO  OOKOBOM
rpaHy, TO3TOMY TPEYrOJIbHHUK
DFG -npsMOyrosbHBIH.
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Yron FDE - yron, oOpa3oBaHHBIN

E nuaroHanbio FD u 60koBoit rpansio AEKD
Ob6parute BHHUMaHUE: pebpo
PSIMOYTOJIBHOTO napaienenunena
MEPIICHIUKYIISIPHO 00KOBOI rpaHy,
A MIOATOMY TPEYroJIbHUK FDE -
MPSMOYTOJIbHBIM.
3agauu AJ5 CaMOCTOSITEILHOIO PellleHusl:
1. Brraucnute nuaroHanb NpsSiMOYTOJIbHOTO MapaijieNienuiesa, eciiu ero JuinHa paBHa 16 cw,
IIUPHUHA - 8 CM U BBICOTA - 2 CM.
2. JlmaroHnanb TpsSMOYTOJIBHOTO HapajuieNienue a ¢ MIOCKOCThI0 OCHOBaHHS O0pa3yeT yroi

45°, ctopoHbl OCHOBaHUS paBHBI 12 1 16 cMm. Beruncnure BRICOTY nmapaiesienumnena.

3. B xy6e ABCDA B C1D1 touka K — cepenuna pebpa G D,
AA1, Touxa L — cepenuna pedpa A1D1, touka M — cepenuna s i §
pebpa A1B1 . Haiimure yron M LK. ~ | ii’/
4. Haiinute yrou ABD, HPSIMOYTOJIBHOTO fi,f"a
napajiIesIenuIea, 11 KOToporo AB = 5, AD = 4, AA| =3. /,::F £ ——;:?D
D, ¢, 5. B MPSMOYTONBHOM L=~ 5 —4
\ mapannenemnene  ABCDA B C1Dy ° g
) g ussecTHo, uto AB =4, AD =3, AA =
' "-I ' 5. Haiigure yroa DBD;.
5 . //ﬂl “ 6. B IPSIMOYTOJIBHOM A
P napannenenunene ABCDA[B1C1D
: 3 LH H3BECTHO, YTO BD, = 3 CD = 2

AD = 2. Haiizure 1y peGpa AA1.
1. B MIPSIMOYTOJIBHOM rapajuiesenuIese
ABCDA1B1C1D, U3BECTHO, HYTO DD, = 1, CD = 2, A

AD = 2. Haitnure nmuny auaronams CA1

8. B upsmoyromshom mapamienenunene ABCDA1B1C1D1 peepo AB =2 pe6po

AD=+/5

npoxozsimero gepes touku A1,01 1 K.

, pe6po 1 = 2. Touka K — cepenuHa pebdpa BB . Haiigure momans ceuenus,

9. B npsmoyronsroM mapamienenmnene ABCDA|B1C1D1  uspectrsl mmmHBl  pébep:
AB =24 AD = 10, AA| = 22. Hajigure mnomas ceyeHns, IPOXOAIIEro yepes BepimHsl A,
AyuC.

10. B npamoyromsrom mapameneminene ABCDA1B1C1 D1 ussecrus jmns péoep AB = 8
,AD =6 AA| = 21. Hajigure cunyc yraa mexy mpsvmeiva CD w A1C.

11. B npsmoyromsrom mapamienenunene ABCDA|B1C1D1 usectnrr jmnst péoep: AB =3,
AD =5 AA| = 12. Haiizure miomanp cedeHus napajulesenunea IIOCKOCTbI0, IIPOXOASIIEH
yepe3 Touku A, B u C;.
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IMPAKTUYECKAS PABOTA Ne 65
Ha3panue npaktu4eckoii padorsl: [locmpoenue npamou u HAKIOHHOU NPUSMbBL U UX CeYEHUIL.

Heab padoThl: 03HAKOMIJIEHHE C METOAAMHU ITOCTPOCHUM CEYEHUM MTPU3M.
Pe3yabTarhi:

Dopmupyemvte 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymecTBasaTh cOOp JaHHBIX JAJIS aHAIM3a WCHOJIb30BAHUS M (HYHKIMOHHPOBAHUS
IIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnsie:. MPII1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02
npeomemnste. 11P6 09, I1P6 10, ITP6 11, ITP6 12, TPy 14, I1Py 15, I1Py 16.
3HAHMSA:
— Ilonsarue o npusmax.
— IlonaTue o MeTO/1axX MOCTPOEHUS CEUEHUI.
YMeHHus:
— IlocTpoenue npusm.
— IlocTpoeHue ceueHui prsM.
Xox pabdoThI:
IIpusma - 3TO MHOTOIpaHHMK, JBE IPaHM KOTOPOTO SBISIOTCA PaBHBIMA MHOTOYTOJBHUKAMH,
HaXOJAIIMMHUCS B NAapaJlIeNIbHBIX IUIOCKOCTSIX, @ OCTAJIbHbIE TPaHU - apajuleJIorpaMMaMH.
I'panu, KOTOpBIE HAXOJATCS B MapajlIeNIbHBIX IJIOCKOCTSAX, Ha3bIBAIOTCSI OCHOBAHUSMHU IPU3MBL, a
OCTaJIbHBIC TPAHH - OOKOBBIMH T'PAHIMH [TPU3MBI.
B 3aBucumocTy 0T OCHOBaHMSI MPU3MBbI ObIBAIOT TPEYTOJIbHBIMU (pHUC. 1), 4eTBIpEXYTroIbHBIMU (pHC.
2 u 3), mwecTuyroiabHbIMU (pHc. 4) 1 1p.

Puc. 1. Puc. 2.

Puc. 3.
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[Tpusma ¢ OGOKOBBIMH pEOpaMu, MEPHCHAMKYISPHBIMH €€ OCHOBAHMSM, Ha3bIBACTCS IPSMOIL
npusMmoi (puc. 1 - 4).

[Ipusma, OokoBbIe péOpa KOTOpOW HE
MePIEeHIUKYIISPHBI OCHOBAHUSIM,
Ha3bIBaCTCS HAKJIOHHOM MPU3MOH (pHc. 5).

Puc. 5.

Paccrosinue Mex 1y OCHOBaHUSIMHM IIPU3MbI HA3bIBAE€TCSI BHICOTOM MPU3MBI.
BricoTa npsiMoii MpU3MBbI COBITaaET ¢ OOKOBBIM PEOPOM.
BricoTa HakJIOHHO TpU3MbI BUJHA HA pUC. 5. be3 NONOJHUTENBHBIX YCIOBHI HEBO3MOXHO
ONPEJIEINTh, B KAKYIO TOUKE MPOEKTUPYETCS BBICOTA HAKIIOHHOM MPU3MBI.
[Ipsimast mpr3Ma Ha3bIBa€TCS NPABUIBHOM, €CJIM €€ OCHOBAHUS - MPABUIIbHBIE MHOTOYTOJIbHUKH.
Jluaconanu u ouazonanvHoe ceuenue nPusmMbl:
JAmaronajb NpU3MbI - 3TO OTPE30K, KOTOPBIM COEAUHAET ABE BEPIIMHBI, HE TPUHAIJICIKAILNE
OJIHOM I'paHu.
JlnaroHasnp He CyIIECTBYET TOJIBKO Y TPEYTOJIbHON MTPU3MBI.
Ecnu nuaronanu ocHOBaHMSI MPSAMOM MPU3MbI PaBHBI, TO JUAroHajaud CaMOW MPHU3MbI TOXKE
paBHBI.
JInaroHajibHOe ceyeHHe MPU3MbI - 3TO CEUYEHUE IUIOCKOCTHIO, NMPOXOIALIEH Yepe3 IBa
OOKOBBIX pedpa, He MPUHAISKAIIUX OJTHOU TPAHU.
Kaxnoe nuaroHaibHOE CEUEHHUE COACP/KUT JIBE AUATOHAIU TPU3MBIL.

JlnaroHanbHOE CEYCHHE HAKIIOHHOW TIPU3MBI - TapajuiesIoTpaMM.

3anmomumure!

VY npaBUIBHOTO MIECTUYTONBHHUKA TUArOHAIH OBIBAIOT 2 BHUJIOB - KOPOTKHE U JITMHHBIE. B CBsI3U C
STUM CYILIECTBYET JIBAa BU/Ia TUATOHAIIbHBIX CEUEHUN MIECTUYTOJIbHOU MPU3MBI:

_

Wiy

<

(TN
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Kaxk maitu JAUaroHajiy MpaBUJIBHOI'O IIECTUYT'OJIbHUKA, €CJIIN U3BCCTHA JJIMHA €T0 CTOpOHBI?

CE - oznHa u3 KOpPOTKMX JAMaroHajeil mectuyronbHuka, BE - ogHa M3 NIMHHBIX JUaroHajiew.

VYyurteiBasg TO, YTO YIUIbI IPAaBUJIBHOIO IIECTUYrOJbHUKA paBHBI 110 120 rpagycoB, JIErKO HaWTH

IIPSIMOYTOJIBHBIN TPEYroJIbHUK, B KOTOPOM €cThb yroi 30 rpaaycoB, U UCII0JIb30BATH COOTHOILIEHUS B

3TOM TPEYTOJIbHUKE.

A

a Sk
a.3 a
60 30~
2a
a a
a

JlnaroHanbHOE Ce4eHME NPSAMOU PU3MBI SBIIAECTCS MPAMOYTOJIBHUKOM.

Yeon, 06p62306’aHHbl12 OUA2OHATBIO U NAOCKOCMbIO OCHOBAHUS l’lpdGLUleOl/vl mecmuyewzbﬂoﬁ

npuzmbl
3anau
u aas
camoc
Yron CFCl - yrom, 00pa3oBaHHBIH TtosiTeN
OosplIel  JMAroHajgbld  HPU3MBI U pLHOrO
mockocTbio ocHoBaHust ABCDEF. penieH
Tpeyronsauk CFC1 - npsMoyroiabHbI.
N
7
i
us: : P
1. IToctpoliTe ceueHue TPEyroabHON MPU3MBI, IPOXOALIEE YEPE3 TOUKH I
M, N u P. [Ins ciyyasi, korjaa Bce péOpa npu3Mbl paBHbI, ONPEAETUTE BUJ /_,/1\\
YeThIPEXYTOJIbHUKA, SBJISIOLIETOCS CEUEHUEM. - h

|
|
N
|
M 1
- - - A
- “
-~ .

P
npusmel  ABCA;B;C;
nmpu3Mbel ~ paBHa 4.

a) [TocTpotite

N

M

-

-

N
~

0) Haiinute mepumMeTp 3TOT0 CeYEHUSI.
5. Jlana npasunsHas npusma ABCA;B1Cq, y koTopoii cropons! ocHoBanust AB = 4, a 6okoBoe pedpo

M

2. IocTpoiite ceueHne TPEYTroJLHOW MPHU3MBI, MPOXOAIIee Yepe3 TOUKH
M, N u P. [l ciydas, korza Bce péOpa mpu3Mbl PaBHBI, OTIPEICTUTE BU/T
YeThIPEXYTOJIbHUKA, SBJISIOLIETOCS CEUEHUEM.

3. IMocTpoiite ceueHne TPEYTrOJBbHOW MPHU3MBI, MPOXOIAIIEe Yepe3 TOUKH

M, N u P. JIns cimyuasi, koraa Bce p€opa mpu3Mbl
paBHBI, ONPEIEIUTE BHUJ YETBIPEXYTOJIbHUKA,
ABJISIOILErOCs CEYEHHUEM.

4. B OCHOBaHMM TPAaBWIBHOW TPEYroJIbHOM
JEKUT TPEYroJbHUK CO CTOpOHOW 6. BricoTa
Touka N — cepenuna peopa A;C;.

cedeHue mpu3Mbl TiockocTthio BAN.

AA; =9. Touka M — cepenuna pedpa AC, a nHa pedbpe AA; B3siTa Touka T Tak, uro AT = 5.

a) [lokaxxure, uro miockocte BB1M nenut otpezok CiT mononam.
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0) [Tmockocts BTCy nmenut orpezok MB1 Ha nBe yacTu. Haiinute niuHy MEHbBIICH U3 HUX.
6. B nmpaBunbHO# mectuyronbaoi npusme ABCDEFA;B1C1D1E; F1 cTopons! ocHOBaHUS paBHEI 5, a
6okoBbIe péOpa paBHbI 11.

a) Hokaxwure, uto npsameie CA; u C1D1 neprneHaAuKyIsapHbI.

6) HaiiguTe rutomazas ce4eHus: Mpu3MBbl IUIOCKOCTRIO, Tpoxo el yepes Bepmuasl C, Ay u Fi.

MMPAKTUYECKAS PABOTA Ne 66
Ha3Banue npakTu4eckoii padoTbl: BuiuucieHue 0CHOBHBIX S1eMEeHM08 NPUSMDL.

Ilesab padoThI: HAYYHUTHCS BBIYUCIISITH OCHOBHBIE 3JIEMEHTHI IIPU3MBI.
PesyabTarsl:

Dopmupyemote 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymectBnsaTe cOOp TaHHBIX IS aHATW3a UCHOJIb30BaHUS M (PYHKIIMOHUPOBAHUS
IIPOrpaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.

memanpeomemnste. MPIT 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02
npeomemnste: 11P6 09, I1P6 10, ITP6 11, I1P6 12, [1Py 14, I1Py 15, ITPy 16.

3HaHus: [loHsTre o npu3Me u €€ OCHOBHBIX JIEMEHTaX.

yMmenusi: [loctpoeHue npusm U UX OCHOBHBIX 3JIEMEHTOB.
Xox pabdoThI:
Hcnonb3ys TeopeTHUecKHii MaTepual npakTuueckoil padoTel Ne 68, pemunre cieayonume 3a1aHusl.
3agaum 1J151 CAaMOCTOSITEILHOIO PellleHHs :
1. B npaBuIbHOI TPEyrojpHOM MpU3ME IUIOIIAAb CEUEHUSs, IPOXOASILEro yepe3 O0KoBoe pedpo u
BHICOTY OCHOBaHHMA paBHa 12+/3, cTopona ocuoBanus 4. Haiitu 6okoBoe peGpo.
2. B mpamoii mpuzme ABCA;B;iC; ocnoBanme ABC: AB=AC=10; BC=12; AA;=15. Haiitu
IUIOUIA/lb CEYEHMsI, NMPOXOMASILEro 4epe3 TOUYKY A1 NPOTHUBOIOJOXKHYK €l CTOPOHY HMXKHETO
OCHOBAHUS.
3. OcHoBaHWe MPSIMOYTOJBHOTO Mapajuiesenuneaa pomo ¢ guaroHansmu 10 m 24. Bricota
napawienenunena 10. Halitu 60mpinyro 1uaroHaib mapajuiesienuneia.
4. OcHOBaHUE MPSAMOI MPU3MBI — TPEYTOJBHUK CO CTOpOHaMHu 5 U 3 u yriioM 120° mMex1y HUMHU.
HauGonbmas u3 miomaaeit 0okoBeix rpaneit 35. HaiiquTe mutonaas 60KOBOW MOBEPXHOCTH.
5. B mpaBuibHOM MIECTUYTOJILHON NpU3Me ABCDEFA B|C\DE\F] pee pebpa paBHbI 1.
HaituTe paccTosiHue Mesxay Toukamu B u E.
6. B mpaBuibHOM WIECTUYTOJIBHOM NpHU3ME ABCDEFA 1B1C\DE1F pee pebpa paBHbI 1.
Haitgure yron DAB.
7. B NIpaBWIBHOW IIECTUYIOJIBHON IpU3ME ABCDEFAB\C\DE 1,
Bce pedpa KOTOPOU paBHBI 8, HAUIUTE YTOJI MEXKTY MPSIMBIMH FAyDEy., 4
8. B mpaBunwsHoOil TpeyronbHoi mpusme ABCA;B1C; cTopoHBl ocHOBaHUit
paBHBI 2, GokoBble p&€Opa paBHbl 5. Haiinute miomanb cedeHus MpU3MBbI
TJIOCKOCTRIO, TIpoXosiei yepe3 cepenunnl pédep AB, AC, A1B1 n AiC;. A

IMPAKTHYECKAS PABOTA Ne 67
Ha3zBanue npakTuueckoii padorsl: [locmpoenue nupamuovt u ee ceueHutl.

Ienab padoThI: HAYUYUTHCS CTPOUTH MUPAMUY U €€ CEUEHUS.

PesyabTarsl:
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Dopmupyemuie Inemenmut IK (npogpeccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymiecTBisaTh cOOp MaHHBIX U1 aHAIM3a HWCIIONB30BaHUA U (DYHKIIMOHHPOBAHUS
MIPOrpaMMHO-TEXHHUUECKUX CPEACTB KOMIIBIOTEPHBIX CETEM.

memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02
npeomemnsie: 11P6 09, I1P6 10, ITP6 11, I1P6 12, [1Py 14, [1Py 15, ITPy 16.

3Hanms: [loHsTue o nupamMuaax U UX OCHOBHBIX 3JIEMEHTAX, CEUCHUSIX MUPAMU/IBI.

yMenus: [loctpoenue ceueHni MMpaMuIbIL.
Xox padoThI:
IMupamuaa — MHOrOrpaHHUK, OCHOBAHME KOTOPOIO — MHOTOYT'OJIBHHMK, @ OCTaJbHbIE IPaHU —
TPEYroJbHUKU, UMEIoIIKe 001Iyto BepunHy. [1o 4yuciny yrioB OCHOBaHUS pa3iuYarOT MUPAMMIbI
TpPEYroJIbHbIE, YETHIPEXYTOJIBHBIE U T. .

HAKIOHHASA npAmas

JJ1eMeHThI NMUpaMHuabl

A A — BODUMVHE NMDBNMILL

AB AC, AD AE - poSpa
PADANMILL

ADE, AEB, ABC,  ACD
GONOENO rPasin NMADaNMILT
BCDE «~ ocnooarse nvpanmweg
AG — BsiCoTa
AF - anchemac
AEC — AnaroHaNnbHos O tHne

D C

Anoghema — BbICOTa OOKOBOI IpaHH NPABUIBHOI MUPAMHIBI, TPOBEICHHAS U3 €€ BepIIHHBI [(];
OOKO8ble 2paHu — TPEYTONILHUKH, CXO/ISIINECs B BEPIIMHE ITHPAMUIbI;

bokosvie pebpa — o01IME CTOPOHBI OOKOBBIX I'PaHEH;

gepuiuna nupamudbl — TOYKA, COSNUHAIOMAsS OOKOBbIe PEOpa M HE Jexamas B IUIOCKOCTH
OCHOBaHHSI;

8blCcOMA — OTPE30K TEPIEHIUKYIsIpa, TPOBEIEHHOTO Yepe3 BEpIINHY MHPaMUJIBI K INIOCKOCTH €&
OCHOBaHMs (KOHIIaMH 3TOTO OTpe3Ka SBJSIFOTCSA  BEPIIMHA MUPAMHJBI M  OCHOBaHHE
neprnenaukynsapa) (H);

OuazoHaIbHoe ceyenue NUpamuobl — CEUCHUE TNHPAMUIbI, MPOXOAAIlee dYepe3 BEpIIUHY H
JMaroHajb OCHOBAHUS;

OCHOBaHHE — MHOTOYTOJIbHUK, KOTOPOMY HE MTPUHA/JICKHUT BEPIINHA TUPAMH/IBI.
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I[paBuiabHasi nupamMmuaa
S

[IpaBuibHasg TpeyroybHas

TETPadAPOM.

[IpaBunbHas
TpeyroJibHasi IupaMuaa

P

[Mupamuaa Ha3bIBACTCS MPAGUILHOU, €CIA OCHOBAaHHEM €€ SIBISICTCS
MPAaBWIbHBI MHOTOYTIOJIbHUK, @ BEpIIMHA MPOCUUPYETCS B LEHTP
ocHoBaHus. Torga oHa oOjamaeT TaKMMH CBOMCTBaMH: OOKOBEIE pedpa
NpPaBWIBHON MHUpaMHIbl PaBHBI; B MPAaBUIBHON NHUpamuje Bce OOKOBHIE
TPEYrOJbHUKH, B JHOOYIO

rpaHu paBHBIE PaBHOOEIpPEHHbBIE

MMpaBUJIbHYIO MMUPpAMHUAY MOXXHO KaK BIIMCATb, TAK U OIIMCATH OKOJIO Heé

nupaMua, y KOTOpod Bce pEOpa paBHBI, Ha3bIBaeTCs

E

[IpaBunbHas
HIECTUYTOJIbHAS TUpAMHUIA

[IpaBunbHas
YEeThIPEXYTOJIbHAS TUPAMUIA
IIpsaMoyroJibHAasi TUPaMUAA
[Mupamuia Ha3bIBACTCS NPAMOY20IbHOU, €CIU OJHO U3 OOKOBBIX pEOEp
MMpaMHJIbI IEPIICHINKYISIPHO OCHOBaHHIO. B nanHOM ciiydae, 310 pedpo
U SIBJISICTCS BBICOTOW MUPaMUBI.

Ceuenust IMHpPpaMHUIbI:

JUaroHaJbHOC€ CCUCHHUC

CCUYCHUEC ITIIOCKOCTBIO,
HpOXOIIHI_I_[CI\/'I oxa yriiomMm K
OCHOBAHHIO

CCUCHUEC ITIIOCKOCTBIO,
HapaHHeHBHOﬁ OCHOBAHUIO
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3agaum 1J151 CAMOCTOSITEJILHOTO PelleHH:

1. B npaBunsHOU yeTbIpexyronsHoii mupamuge PABCD, Bce pebpa koTopoii paBHsl 4, Touka K
— cepeauHa 6okoBoro pedpa AP.

a) IToctpoiite ceueHne nupaMuabl MIOCKOCTHIO, IPOXOoAlIel yepe3 Touky K u mapaiienbHoi
npsimbiM PB u BC.

0) Haiinure momaas cedeHusl.

2. OcHoBanueM npsmoi detbipexyroiasHoit nmpusmsl ABCDA'B'C'D' sBnsiercs kBaapat ABCD

3V2 27

CO CTOPOHOM , BBICOTa ITPU3MBI paBHA " Touka K — cepeauna pedpa BB'. Uepes Touku K
u C' mpoBeieHa IIIOCKOCTh 0., MapajuielbHas npssMmoi BD'.

a) Jlokaxure, 4YTO CEYEHHE MPHU3MBl IUIOCKOCTBIO 0 SBJISIETCS PaBHOOEAPEHHBIM
TPEYTrOIBLHUKOM.

0) Haiimure nepuMeTp TpEYroibHUKA, SBISIOMETOCS CEYEHUEM MTPU3MBI TNIOCKOCTBHIO 0.

3. Hana mpaBuibHas 4eTbipéxyronbHas nupamuna MABCD, Bce pébpa koTtopoit paBHbI 12.
Touka N — cepeamna 6oxoBoro pedpa MA, Touka K nenut 6oxoBoe pedbpo MB B otHOmICHNH 2 : 1,
cuuTas OT BepiuuHbl M.

a) Jlokaxute, 4TO CEYEHHME MUPAMUABI IUIOCKOCTBbIO, Mpoxojsied udepe3 Touku N um K
napaiesbHo npsimoit AD, siBiisieTcst paBHOOEIPEHHOM Tpaneuen.

0) Haiinure miommaap 3TOro CeYeHHs.

4. B ocuoBanmu mnpaswibHOH nmpamunsl PABCD nexut xBagpar ABCD co crtoponoii 6.
Ceuenne nupaMu/ibl IPOXOAUT Yepe3 BEpIIMHY B u cepeauny pedpa PD nepneHAuKyIspHO 3TOMY
pedpy.

a) Jlokaxxure, 4TO yroy HaKJIOHAa OOKOBOTO pedpa mupamMusl K €€ OCHOBaHUIO paBeH 60°.

6) Haiigute ruomaas cedeHus TUpaMubl.

5. B ocHoBanuu npaBuibHON 4eThlpéxyroapHoi nupamuasl MABCD nexut kBagpat ABCD co
cropoHoit 6. IIpoTrBonoNOXHBIE OOKOBBIE PEOPA MUpPaMUBI MOMAPHO MEPNEHAUKYISIpHBL. Yepes
cepenunbl pédep MA u MB npoBeneHa mockocTs o, napaniensHas pedopy MC.

a) Jlokaxxure, 94TO ceueHue MIOCKOCThI0 o mupamusl MABC sBrnsieTcs mapamienorpaMMoM.

0) Haiinure momane ceuenus nmupamuabl MABC miockocThio a.

6. B mpaBumsHOM Terpadape ABCD toukm K mw M — cepenunsl pédoep AB u CD
cooTBeTcTBeHHO. [lnockocTs a conepxkut npsimyro KM u napannensHa npsimoit AD.

a) Jlokaxxure, 4TO CeUeHUE TeTpa’ipa MIOCKOCTHIO 0L — KBaparT.

AB =2V/3.

6) Haiinute muomans ceuenus terpasapa ABCD miiockocTsio o, eciu

IHPAKTHYECKAS PABOTA Ne 68
Ha3Banue npakTu4yeckoii padoTbl: BoiuucieHue 0CHOBHbIX 21eMeHmMOo8 NUPAMUODL.
esnb padoThl: HAYYUTHCS BEIYUCIIATH OCHOBHBIE DJIIEMEHTHI THPAMUJIBI.
Pe3yabTarsi:
Dopmupyemoie 3nemenmut IIK (npogheccuonanvno opuenmuposanmoe cooepircanue):
— TIK 2.3. OcymectBnsaTe cOOp TaHHBIX IS aHATW3a UCIOJIL30BaHUS M (PYHKIIMOHUPOBAHUS
MPOTPAMMHO-TEXHUUECKUX CPECTB KOMITBIOTEPHBIX CETEH.
memanpeomemnwie: MPII 01, MPIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02
npeomemnste. 11P6 09, I1P6 10, ITP6 11, ITP6 12, TPy 14, I1Py 15, I1Py 16.
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3JHAHUA:
— Ilonsrue o nmupaMugax 1 UX OCHOBHBIX DJICMCHTAX.
— IlonsTue o ceueHUIX MnUupamMubl.

yYmeHus: Brruncienne OCHOBHBIX 3JIEMEHTOB IMUupaMu/bl.

Xox padoThI:

1. Hupamuoa c pasnvimu 60K08bIMU peOPaAMU:
Ecnmu GokoBbie péOpa mHpamuIbl C TUIOCKOCTHIO OCHOBAHHS OOpa3ylOT paBHBIC YIJIbI, TO

pEOpa nmupaMuIbl paBHbI, U BEpPIIMHA TUPAMHU/IbI IPOSKTUPYETCS B IIEHTP OKPYKHOCTH, OITMCAHHON
OKOJIO MHOTOYT'OJIbHUKA OCHOBAHHA.

YroObl OBLIO Jierde 3alOMHUTH, MOYKHO
MPEJICTAaBUTh BUJ MMHAPAMHJIBI CBEPXY (CM.
puc.l).

o)

[Tpoexuuu pédep paBHBI, Yepe3 UX KOHIIBI
MO’KHO IPOBECTH OKPYKHOCTb.

puc.1

VY nupamuabsl MOryT OBITH paBHBI OOKOBbIE pEOpa TOrAa, KOI/a OKOJIO MHOIOYrOJIbHHUKA

OCHOBAHUA MOXXHO OITMCAaTh OKPYKHOCTD.

Puc. 2 Puc. 3

I'naBHbIE 32aBUCMMOCTH /1JISI MHOTOYT0JIbHMKOB, 0K0JI0 KOTOPbIX MOKHO ONMCATH
OKPY’KHOCTh

MHOroyroJibHuK, IlenTp omucanHoi

0K0JI0 KOTOPOI'0 MO>KHO Dopmy.ibl
OKPYKHOCTH
OIHUCATh OKPYKHOCTh
IIPOU3BOJILHBII abc a
TOYKA [TEPECCUECHUS R=—— ——=2R
TPEyrOJIbHUK 4S  sina

CEpEeIMHHBIX NEPIEHANKYIISIPOB

(puc.2) rze a,b,c - CTOpOHBI TPEYTOIbHUKA
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TOYKa NCPECCUCHUA

. CepeIMHHBIX abc a
paBHOOEAPEHHBIN R=— —=2R
MEePIEHIUKYIISIPOB, HAXOIUTCS 4S  sina
TPEYTrOJIbHUK .
Ha BBICOTE, MPOBEACHHOM K
OCHOBAHHIO
IIPSIMOYT OJIBHBIN
cepelMHa TUTIOTEHY3bI R - monoBuHa runoTeHy3bl

TpeyroiabHUK (puc.3)

TOYKa IIEPECCUCHUA

N R - monoBuHa gquaronanu
MaroHaneu

MPSIMOYTOJIbHUK

Ecnu ocHOBaHMeE - MPaBUIIbHBIM MHOTOYIOJIbHUK M BCE€ OOKOBBIE TPaHU paBHBI, TO MHpaMHIA
SBJIAETCS IPABUIILHOM.
2. Ilupamuoa c pasHvimu 08y2paHHbIMU YeNaMU NPU OCHOBAHUU:
Ecnu 60koBBIE TpaHu MUPaMUABI C €€ OCHOBAaHHEM 00pa3yIoT paBHbBIE IBYTPAaHHBIEC YTJIBI,
TO BCE BBICOTHI OOKOBBIX I'paHel MUpaMuIbl paBHBI (Y MPAaBUIBHON MUPAMUIBI 3TO ariopeMbl), 1
BEpLIMHA MHMPAMHUIBI NPOCKTUPYETCS B LEHTP OKPYKHOCTH, BIMCAaHHOM B MHOTOYTOJIbHUK
OCHOBAHMSI.

YroObl JIerde 3TO 3allOMHHUTb, MOKHO
MPEACTaBUTh, YTO CMOTPUTE HA MUpPAMUIY
CBEpXY

(cM. pUCYHOK).

[Ipoeknuu  BbICOT  OOKOBBIX  TpaHei

©

nmrupaMuJbl PaBHbI, YEPE3 UX KOHIBI MOXHO

BIMCATh OKPYKHOCTb.

vy nupamMubl MOTYT OBITh paBHBIC JABYI'paHHBIC YIJIBI IIpH OCHOBAHWH TOrJa, KOrJa B
MHOT'OYT'OJIbHUK OCHOBAHUA MOKHO BIIMCATh OKPYKXHOCTD.

X \C
o y ( i l"!; \." )/
A S,
Puc. 2 Puc. 3

Otmeuass paauyc r Ha pPHCYHKE, HYKHO ObITh OuyeHb BHUMaTenbHbIM! Pamumyc BmnmcanHOI
OKPYKHOCTH NEpIEeHIUKYIsApeH cTopoHe. Hampumep, B NpOU3BOJBHOM TPEYrOJbHUKE OH HE
HaXOoJUTCs Ha OuccekTpuce (puc.2) u B pombe He mapasuiesieH cTopoHe (puc.3).
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I'maBHbIE 3aBUCHMOCTH J1JIS1 MHOI'0YIroJIbHUKOB, B KOTOPbI€ MOKHO BIIUCATh OKPY’KHOCTb

enTp BIIUCAHHOM
MHOroyroJibHuK DopMyJibl

OKPYKHOCTH

y Sa
J000M TPEYTrONIbHUK TOYKa repeceyeHust r=—
(puc.2) OuCCceKTpuC p
1€ p - MOJIYIIEpUMETP
_ SpOMGa

pomO TOYKa repeceyeHust p
(puc.3) JaroHanen [ - TIOJIOBUHA BBICOTHI

pomba

3agaum 1J15 CAMOCTOSITEJILHOTO PeleHM:

1.BbicoTa MpPaBHIBHOIM TPEYroNbHON MHPAMHABI paBHA av3; pamdyc OKDYKHOCTH,
OIMMCAaHHOM OKOJIO ee ocHOBaHus, 2a. Haiiaure: a) anodemy nmupamusl; 6) yron Mexay OOKOBOM
I'paHbl0 U OCHOBAaHMEM; B) IJIOCKUHM YTroJI IPU BEPLIMHE TUPAMU/IBI.

2. Anodema mpaBWIBHOW YETHIPEXYTOJBHOM NHpamuIbl paBHa 2a. Breicota mupaMumbl
paBHa aV3. Haiigure: a) CTOPOHY OCHOBAHHS IIMPAMHIBL, 0) Yrol MeXIy GOKOBOH IPaHBIO U
OCHOBAHHEM; B) PACCTOSIHUE OT IIEHTPa OCHOBAHUS TUPAMHJIBI IO TUIOCKOCTH OOKOBOI rpaHHu.

3. OcHoBaHuE NMUpaMHIbl - MPSIMOYTOJIBHUK CO CTOpoHaMH 6 u 8 cMm. Bricora nupamuabl
paBHa 12 cM U IPOXOAMT uyepe3 TOUKY INepecedeHus auaroHaieil ocHoBaHus. Haiinute GokoBble
peOpa mupaMubl.

4. OcHoBaHue nUpaMubl - poM6 ¢ quaroHansmu 10 u 18 cM. BeicoTa nupaMusl npoxXoanT
yepe3 TOUKY MepecedyeHus TuaroHaneil pomda. Menbliee 60koBoe pedpo mupaMuabl paBHo 13 cM.
Haiinure 6ombiiee 60koBOE pedpO MUPAMUIBI.

5. B mpaBusIbHON 4YETHIPEXYroJbHOW NMUpaMHIe CTOPOHA OCHOBAHMS paBHA 6 cM, a yroia
HaKJIOHa OOKOBOM I'paHM K INIOCKOCTH OCHOBaHUA paBeH 60°. Haiinute O0okoBoe pedpo nmupamuibl.

6. OcnoBanueM nupamugasl DABC sBnsercs npsimoyronbHbiil TpeyroiasHuk ABC, y
KoToporo runoreny3a AB paBHa 29 cwm, kater AC pasen 21 cm. PeGpo DA nepneHaukyaspHo K
IUIOCKOCTU OCHOBaHUsA U paBHO 20 cM. Haiiaure miomaas 60KOBOM MOBEPXHOCTH MUPAMMU/IBL.

INPAKTUYECKAS PABOTA Ne 69
Ha3panue npaktuueckoil pa6orsi: Vccredosanue cummempuu 8 mHozoepanHukax. Ilocmpoenue
NPAUNILHBIX MHO202PAHHUKOG.
Henp pabdoThl: HayuyuThCS CTPOUTH MPABUIbHBIE MHOTOTPAaHHUKM M HCCIENI0BaTh B HHUX
CUMMETPHIO.
Pesyabrarsl:
@opmupyemvie 3nemenmut 11K (npogheccuonanvno opuenmuposannoe cooepiricanue):
— TIK 2.3. OcymectBasTe cOOp OaHHBIX JUIs aHAIW3a UCIOJb30BaHUS M (PYHKIMOHUPOBAHUS
MIPOrpPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnsie:. MPII 01, MPIIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02
npeomemnsie: 11P6 09, I1P6 10, TTP6 11, I1P6 12, [1Py 14, [1Py 15, ITPy 16.
3HAHUSA:
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— IloHsiTHE O MHOTOTPAaHHUKAX U UX OCHOBHBIX AJIEMEHTAX.
— IlonsTHe 0 cUMMETPUM.
yMeHus: OnpeerneHue CHMMETPUYHBIX JJIEMEHTOB B MHOTOTPAaHHHUKAX.
Xox padoThI:

1. 3anucarhb OIIPEACIICHUE ITPAaBUJIbHOTO MHOI'OI'PAaHHHKA.

MHOFOFpaHHI/IK Ha3bIBACTCA IIPABUJIIBHBIM, €CJIM €TI0 TPAHHM = ............ ciiiiiiiiiiiiiiiiecce e,

MHOT'OYT'OJIbHUKH 1 B KaHCROﬁ BCPIIMHE CXOAUTCA JHO U TO KC YUCIIO ........cvvnnennn.

2. IlepeuncinTh CBOKWCTBA MPABUIBHOIO MHOTOTPAHHUKA:

A) BCE pebpa IIPABUIIBHOTO MHOTOTPAHHHMKA .eeveniininninieneaninnen

b) Bce aByrpaHHbie  yriibl, CcojAepXallMe JIB€ TpaHM € OOIIUM

3. Hepe‘II/ICHI/ITb IMpaBUJIbHBIC MHOI'OI'PAHHUKHA
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VYrois npaBUIBHOTO N-YrojIbHMKA PABEH @ =

[IpaBunbHBIN N-yroJIbHUK
n=3 n=4 n=>5 n==6

I'panycnas mepa yrina
MIPaBUJILHOIO
N-yrojbHHUKa

[Tycts mpu BepmmHe cxoauTcs N pebep, Torjaa IJIOCKUX YIJIOB MpPU ITOH BEpIIMHE .....,

MPUYEM OHHM BCE .....evvennnnn... MEXy COOOH.
[TycTh OMH M3 YIJIOB U3 3THX IUIOCKHX YIJIOB PaBeH X, TOI/la CyMMa IUIOCKHX YIJIOB NPH
BEPLIUHE ......... , ¥ TI0 CBOMCTBY MHOI'OT'PaHHOI'O yrila MOJy4YuM NX..... 360°, OTKYIA X .........

KonnyecTBo MIIOCKHUX yrioB IpHU OJHOW BEPIINHE
3 4 5 6 7

I'panycnas
Mepa  OJHOrO
yrila MEHbIIIEe

3apanume 1: Jloka3zaTh, 4YTO HE CYIIECTBYET IPABUJIBHOIO MHOIOTPaHHUKA, TPAHSAMH KOTOPOIO
SIBJIIOTCSI IPABUIIbHBIE IIECTUYTOJIbHUKH, CEMUYTOJIbHUKN U N-YTOJBHUKU TP N>6.

Jloka3arenbCcTBO:

Yroa mpaBWIBHOTO N-yrojibHWKAa NpuU N>6 HE MEHBIIE ....... ° C JIPYrol CTOPOHBI, IPH
KaX/10i1 BepIIIMHE MHOTOT'PAaHHHKA JI0JKHO OBITh HE MEHEE ...... IIOCKUX yrioB. [losToMy eciu Obl
CYLIECTBOBAJI MPABUIIbHBI MHOTOTPAHHUK, Y KOTOPOTO TPAHM = ..eouvenneennennennennns N-yroJbHUKU

npu N>6, TO cyMMa IJIOCKUX YIJIOB MPH Ka)XIOW BEpIIMHE TaKOrO0 MHOTOTpaHHUKA Oblia Obl HE
MEHBIIIE ..eoveneeneanineeneenennennennn,
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ITo cBOMCTBY MHOTOTPAHHOTO yTjla: CyMMa BCEX IJIOCKHUX YIJIOB MPH Ka)KI0M BEpIINHE
BBIITYKJIOTO MHOTOTPAHHHUKA .......ooviniiiiiiiiinnn....
BBIBO: ...
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3ananme 2: J/[okazarh, 4TO CYIIECTBYET BCETO 5 MPaBUIbHBIX MHOTOIPAHHUKOB

Jloka3arenbCcTBO:
®opma rpaneit | I'panycH | Yucno | Cymma | [IporuBopeun | Uucio rpaneii | HazBanue
as mepa | pebep IUIOCKU | T JIX TEOPEME | TaKOro [IPaBUIILHOT
IUIOCKOTO | IpU X YIJIOB | O CyMME€ MHOTOTPaHHH | O
yria OHOM | Ipu IUIOCKHX Ka MHOT'OTpaHH
BEPILMH | OJHOW | yIJIOB UKa
e BEPILMH | MHOTOTPAHHO
e ro yria
[TpaBuibHBIHI 3
TPEYTrOJIbHUK 4
5
6
[TpaBuBHEBIHI 3
YETBIPEXYTOJIbH
1719 (ORI ) 4
[TpaBuIbHBII 3
ISATUYTOJILHUK
4
BBIBOI: ...

ITPAKTHYECKAS PABOTA Ne 70
Ha3Banue npakTuyeckoil padorbl: [locmpoenue yceuenHOU nupamuobl U GblYUCTEHUE ee
OCHOBHbIX 3]IeMEHMOS.
Ienb padoThI: : HAYYUTHCSA CTPOUTH YCEUEHHYIO MUPAMUY U BBIYHMCIIATE €€ OCHOBHBIE DJIEMEHTHI.

Pe3yabTarsl:

Dopmupyemvie 3n1emenmut IIK (npogheccuonanvno opuenmuposanmoe cooepircanue):
— TIK 2.3. OcymectBnsaTe cOOp TaHHBIX IS aHATW3a UCHOJIb30BaHUS M (PYHKIIMOHUPOBAHUS
MPOTPAMMHO-TEXHUUECKUX CPECTB KOMITBIOTEPHBIX CETEH.
memanpeomemnwie: MPII 01, MPIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02
npeomemnsie: 11P6 09, I1P6 10, TIP6 11, ITP6 12, [1Py 14, [1Py 15, IIPy 16.
3HaHus: [[oHsATHE O yCEUEHHBIX MUPAMHIAX U UX OCHOBHBIX JIEMEHTaX.
yMeHus: BriuncieHne OCHOBHBIX JIEMEHTOB YCEUEHHON MUPAMMU/IBI.
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Xox padoThI:

1.1306pa3um npoun3BosibHYIO TUpaMury SA; A;...
Aq.

2. IlpoBeném cekyuryro I0CKOCTh MapaiebHO
OCHOBaHHUIO, IIepeceKarollyo O60koBbie pEdpa
nupamMusl B Toukax By By... By.

3.Cekymas INIOCKOCTh pa30uiia MupaMu1y Ha JBa
MHOI'OTPaHHUKA, OJIMH U3 KOTOPBIX TaK K€
SIBJISIETCSI TUPAMUJION., @ APYTOl HA3bIBAETCS
yCe4E€HHOM MUpaMU/I0H.

Nrak, yceuéHHOM MUPAMHI0H HA3bIBACTCS
MHOT'OTPaHHUK, TPAHSIMHU KOTOPOTO SIBIISIOTCS
MHOT'OYTOJBHUKH Az Aj... Ayu By Bo...
Bh(BepxHee 1 HUKHEe OCHOBAHHA),
PaCIOJIOKEHHBIX Ha MapaUIeIbHBIX IJIOCKOCTAX U
4eThIpEXYroIbHUKOB A1 Az B1 By, Az A3 B;
Bs,...An1 Ap By, Br(00koBBIe rpanm).

OTtpe3ku, COeAUHSIONINE BEPIINHBI OCHOBaHUM
Ha3bIBAIOTCSl 0OKOBBIMM pEOpamMM yceu€HHOMN
MUpaMMJIbI.

Ha ueptexe nzobpaxena yceu€HHas mupaMuia
ABCDA; B; C; Ds.

BeicoTol nupaMupl Ha3bIBAETCS MEPIEHAUKYIIAD,
MIPOBEIEHHBIN U3 000N TOUYKU OCHOBAHUSA K
IIJIOCKOCTH APYTOTO.

ABCDA; B; C; Di-yceu€nnas nupamuma.

ABCD u A; B; C; D; —ocHOBanus
A A;B; B-60koBas rpanb

A Aj-60xoBO€ pedbpo
OO;-BBICOTA

PaccmoTtpum 6okoByto Tpanb A1 Az B B;
YCEYEHHOU MUPAMHUJIBI .

Croponsl A; Az u By By mapannenbHsbl, Tak Kak
MIPUHAJUIEKAT MapaIeIbHBIM IPSIMbIM, 110
KOTOPBIM IIJIOCKOCTh S A1 A nepecekaeTcs ¢
napajuIebHBIMH MIJIOCKOCTSIMU anb(da u Oera.

Croponsl A; B; u Ay By He mapanienbHbl, Tak Kak
WX MPOJIOJDKEHUS TIEPECEKAIOTCS B TOUKE S.

Taxum 00pa3oM MBI 10Ka3aiu, 4To OOKOBasi TpaHb
IIPAaBUJILHON YCEYEHHON ITUPAMUIbI

A1 Ay B1 B, -saBnisercst Tpanenueii.

OueBuaHO, YTO BCe OOKOBBIE I'PAaHHU YCEUEHHOMN
MMAPAMUJBI SBISIIOTCSA TPACHUSIMH.

(>kenmaTenbHO COMOCTABISATH OOBEKTHI
yepTexka co CJI0BaMU, MOKHO aHMMaluen
MO0 IPOCTO BBIAETSATH)

Ecnm yceu€nnas nupamua nojrydeHa myTém
CCUEHUS NTapAJUIEIbHO OCHOBAHMIO NTPABUIBHON
MUPaMUIbI, TO YCEUEHHAs Mupamuia OyJeT Tak ke
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NPaBUJILHOI.

OcHoBaHUsI TpaBUIILHON YCEUEHHON TUPaMUIbl —
3TO IIPaBWJIbHBIE MHOTOYTOJIbHUKH, & OOKOBBIE
IpaHK- paBHOOEAPEHHbIE TPallelHH.

BricoTa 60k0BOM I'paHK Ha3bIBACTCS amo(eMoi.

A A;B; B- paBHOOeIpeHHAS Tpamenus.

B;E-amodewma.

[IpuMeHuM cBOM 3HAHUS MPU PELICHUU 33a4:
3agaua 1.

CTOpOHBI OCHOBaHMM MPABUILHOU TPEYTOJIbHON
yceu€HHOM nupamuibl paBHbl 4 1M U 2 1M. Touku
O u O;-ieHTpHI OCHOBaHMM nupamuabl. Haittu
BBICOTY M anoeMy MupaMubl, €ciim O0KOBOE
pedpo paBHO 2 M.

JUig Havana npoBeAEM KpaTKUM aHaIu3 3aadu:
TaK KaK yced€HHas MpaMuza paBuiIbHasi, TO
OOKOBBIC pEOpa-paBHbIC paBHOOCIPCHHBIC
Tpaneuuy. B ocCHOBaHUU JIeXkKaT NpaBUIIbHBIE
TPEYrOJIbHUKHU, 3HAYUT BCE YIJIbl ITUX
TPEyroJIbHUKOB OynyT 1o 60 rpaaycos.
Pewrenne:

1. JomnonHurenbHOE nocTpoeHue: nocrpoum CM
neprneHukynsapHo AB, C1M; nepneHukynsapHo
A1B1 u coenuauM Touku M u M.

ITo TeopeMe o Tpéx nepnenaukyispax MM
neprneHaukysipen AB(ogHoBpemenno MiM
nepnenukynsapHa A1B1), 3Haunt MiM-anodema.

2. [lockonbky Touku O u O1-LIEHTPHI OCHOBAaHUI
nupamuibl, To OO1-BbIcoTa h.

JlononHUTENbHOE TIOCTpOoeHue: moctpoum CiL
nepreHaukyisippo CM u My N Tak e
nepneHauKyisipao CM.

Torma C1L= 001=- M1 N=h(kak paccTOsSHHs MEXILy
napajuIeNbHBIMU IPSMBIMH).

3.Tpeyronsauku ABC u A; B; Ci-ipaBuiibHbIE,
3HauuT OC u O1C1-painychl OMMCaHHBIX
okpyxHocTell TpeyronsHukoB ABC u A By C;.
Haiinem OC u O1Cimo dopMmyie 1715t HaXOKIESHUS
paauyca ONMCaHHON OKPYXHOCTH

[lano: ABCA; By Ci-yceu€nnas nupamuia,
AB=BC=AC=4 M, A1B1:B1C1:A1C1:2
M, AA1=2 1M

Haiitu: BeicoTy, anodemy
Pemienue:

1.1.1. CMLAB, C;M1 A1 B;— MM+
ABnu

M;M-L A1Bi( o 1.1.11.)

MiM-anodema.

2. O0;-BeIcoTa h,

JL.o. CiL+ cM, My N M.

C;L= 00;= M; N=h(kak paccTosHus
MEKTY MapajyIeIbHBIMA TPSIMBIMH).

3.A ABC u A A; B; Ci-npaBunibasie— OC
1 O;C1-paanychbl ONMUCAHHBIX

OKPY’KHOCTEH.
OC=AB =4 =4
25in60° 2%2 3
0:C1=A1B; =2 =2 1m
25in60° 2+ 3
4,
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4.Haiinem nmuny otpeska CL kak pazHocth Mexay | CL=0C-0:C1=4 - 2 =2 M
mHamu otpe3koB OC u O1Cy: V3 V3 3

5.A CCiL-npsiMOyTOJIBbHBIN, 110 TEOPEME
5.3 mpsimoyronsHoro Tpeyroibauka CCiL [Tudaropa:
HalnéM Tak kax C;L= OO1=h, cienoBarensHO
Ci1 L mo teopeme IMudaropa: BicoTa h paBra 2Y6 1

C1 L=V CCi%- CL=2%-(2)>=V8 =26 am
6. [1o onpeneneHuto cuuyca 13 MNPSMOYTrOJIHLHOTO (\/3)2 V33
tpeyronpauKa A; C; M HailnéMm JiiMHy OTpe3ka 6. C1M1=A1C1*Sin600=2*\/§ =3 1M
CiMy: 2
Jnuny otpeska O1M; Haliem kak pasHocTh aiuH | O1M1= C1M;- C101=\/3 -2=1 oM
otpe3koB C1M1 u C104: V3 V3

7.

CM=AC*sin60°=4*V3 =23 M
7.13 npsimoyronsHOro tpeyronsauka ACM no 2
OIIPEICIICHHIO CHHYCA HaiinéM amuHy otpeska CM: | OM= CM — CO=2V3-4 =2 M
N3 paznoctu orpesko CM u CO Haiinem JinHy V3 3
OM: 8.A MiNM-npsimoyrosibHbIi, 110 TEOpEME

[Tucaropa:
8. PaccMOTpUM NpsIMOYTOJIbHBIN TPEYTOJIbHUK M;M=vh*+MN?
MiNM wu naiinem nnuny orpeska MiM no Teopeme | MN= OM — ON.
[Mudaropa: ON= O; M =1 1M, Tak KaK

3
3neck Heu3BecTHa AnuHa otpeska MN. E€ moxxno | O1 My NO-npsiMoyroiabHUK.
HaWTH KaK pa3HOCTh JIMH 0Tpe3koB OM u ON: MN=OM -ON=OM-0O; M;=2 -1=1
MN= OM — ON. V3 V343
B cBoro ouepens ON= O; Mj=1 am, Tak KaKk Mle\/h2+MN2
3

MM==V(2V3)* +1  =\8 +1=\9=v3
O1 M3 NO-nipsIMOYTOJTbHUIK. (3% (V3)? 3 3 3

OTtBeT: M1M=\/3 M, 010=M M

3

3aga4u 1719 CAaMOCTOSITEILHOIO PeLIeHHSI:

1. OcHoBaHMEe THpaMHJIBI - NMPSMOYTOJIBHUK cO cTopoHamMu 6 cM u 8 cMm. Kaxmoe pebpo
nupaMuibl paBHO 13 cM. Beruncnure BHICOTY MUpaMUIbIL.

2. OcHOBaHME NUPAMHUJIBI - MPSMOYTOJBHBIN TPEYTOJbHUK ¢ KareramMu 6 ¢cM u 8 cMm. Bcee
JBYTpaHHBIE YITIbI IPU OCHOBAHUM MUpPaMKabl paBHbl 60°. HaliquTe BBICOTY MMpaMHuIbIL.

3. Y 4eThIpexyroiabHON yCEUEHHON MUpaMUbl CTOPOHBI OJTHOIO OCHOBAHUS paBHEI 6, 7, 8, 9
CM, a MEHbIIIas CTOPOHA APYroro OCHOBAaHMWS paBHa 5 cM. Halinute ocTajibHBIE CTOPOHBI ATOTO
OCHOBaHUSI.
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4. B mpaBuibHOW TpPEYroJIbHOW NHpPaMHAE C BBICOTOM h Yepe3 CTOPOHY OCHOBaHHS a
MpOBE/ieHa IUIOCKOCTh, TEepeceKaromas MpOTHBOJIEKAIAsh MPOTHBOJIEKalee OOKOBOe pedpo mon
npsAMbIM yriioMm. Haiinure mromans ceyeHusl.

5. IocTpolite ceyeHre nupaMubl IIOCKOCTBIO, IPOXOALICH Yepe3 BEPIIUHY UPAMUIBI U
JIB€ JaHHBIE TOUKH Ha €€ OCHOBAHUH.

6. B mpaBUJIbHOM YETHIPEXYTOJIBLHON YCEUEHHON MUpaMHJI€ BHICOTA paBHA 2 CM, a CTOPOHBI
ocHOBaHM# 3 cM u 5 cMm. Haliiute nuaroHanab 3TOM MUPaMUJIbL.

IMMPAKTUYECKAS PABOTA Ne 71
Ha3sBanue npakTuueckoi padornl: /locmpoenue yununopa u e2o cevyeHuil.

]_[e.m, paﬁoTbl: HAaY4YUTBCA CTPOUTH HUIMHAPBI U UX CCUCHUSA
PesyabTarsl:

Dopmupyemvie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymectBasaTh cOOp MaHHBIX JJISi aHAIHM3a WCHOJIB30BAHUS M (DYHKIIMOHHUPOBAHHUS
MIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnuste. MPIT 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemnsie: 11P6 09, I1P6 10, TTP6 11, I1P6 12, 1Py 14, [1Py 15, ITPy 16.
3HaHus: [loHATHE O HMIMHAPAX U X OCHOBHBIX AJIEMEHTAX.
yMeHHus:
— BbIunciIeHre OCHOBHBIX JICMEHTOB IIJIMHPA.
— IlocTtpoenue ceueHni HWIUHAPA.
Xoa padoTsI:
HuanuapoM HazbIBaeTCs TENO, KOTOPOE COCTOUT U3 BYX KPYroB, COBMENIAEMBIX MapajlieIbHbIM
MIEPEHOCOM U BCEX OTPE3KOB, COSAMHSIIOIIMX COOTBETCTBYIOIIUE TOYKU ITUX KPYTOB.
Kpyru Ha3pIBalOT OCHOBAHMSIMM IIWJIMHJPA, a OTPE3KU, COSAUHSIONINE COOTBETCTBYIOIINE TOYKU
OKPYKHOCTEH 3TUX KPYTOB — 00pa3yronmMu HuiuHapa (puc. 1)

A . @

puc. 2 puc. 3

puc. 4

Ceoticmea yuaunopa:
1) OcHoBaHMs IUIUHAPA PABHBI U JIEKAT B APAJUIETBHBIX TUIOCKOCTSIX.

2) O6pa3yromye MUINHIPA PAaBHBI U TTapaJijICIbHBI.
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Panmycom LMIMHIpA HA3bIBAETCS painyc €ro OCHOBAHUS.

BobicoToli uiMHIpa HAa3bIBAETCS PACCTOSHUE MEXKTY INIOCKOCTSMU €0 OCHOBAaHUH.

Ceuenne LMIMHApPA IUIOCKOCTBIO, IPOXOMSAIIEN dYepe3 OCh LWIMHJIPA, HA3bIBAETCS OCEBBIM
ceyeHHeM.

OceBoe cedyeHue IIIHMHIPA — IPSIMOYTOJIbHUK co ctopoHaMu 2R u | (B mpsmom mmmmuape | = H)
puc. 2

CeueHue UMIMH]PA, TapaJUIeIbHBIE €0 OCH, SIBJIIOTCS MPAMOYTOJIbHUKAaMU (pHcC. 3).

CedeHue IUIMHAPA IJIOCKOCTHIO, NAPAUIEIbHON OCHOBAHUSM — KpYT, PaBHBIH OCHOBaHMSM (pHC.

4)

3agaum AJ151 CAaMOCTOSITEILHOTO PellleHus :

1. Paguyc nmiunzapa paBeH 3cM, a ero BbicoTa- ScM. Halinurte muomaab oceBOro ceueHus u
TIJIOIIA]Ib TTOJTHOM MTOBEPXHOCTH IIMIMH/PA.

2. Pangnyc uunuuapa paBeH 2cM, a ero BbicoTa- 3cMm. HaiinuTe auaroHans OCEBOr0 CEYEHUS
UWIMHIIPA.

3. lmameTrp OKpYXHOCTHM OCHOBaHHWS LMJHMHApPA paBeH 26, obOpasyromias IIMHApa paBHa 21.
[TnockocTh mepecekaeT ero ocHoBaHusi Mo xopaam JUiHHBL 24 u 10. PaccrosiHre Mexay STUMU

xopaamu pasHo V730.

a) JloxkaxxuTe, 4TO LEHTPbl OCHOBAHMN LMJIMHJApA JEKaT [0 pa3Hble CTOPOHBI OT 3TOU
IIJIOCKOCTH.

6) Haiigute yroa Mexay 3TOH IIIOCKOCTBIO M IJIOCKOCTBIO OCHOBaHMSI LIMIIMH/IPA.
4. BeicoTa nuiIMHApa paBHa 3, a paJuyc OCHOBaHUS paBeH 13.

a) [ToctpoiiTe ceueHne HMIMHIPA IUIOCKOCTBIO, IPOXOIAIIECH MapaieIbHO OCH IMIMHIIPA, Tak,
YTOOBI TUIOMIA/Ib 3TOTO CEYCHUS PaBHSIACH 72.

6) Haiinure paccrositHuE OT MJIOCKOCTH CEYEHUSI IO LIEHTPAa OCHOBAHUS LUJIMHJIPA.

IMPAKTUYECKAS PABOTA Ne 72
Ha3Banue npakTuyeckoii padoTbl: Buiuucienue 0CHOBHbIX 2NeMEHMO08 YUTUHOPA.

Ienb padoOThHI: HAYUYNTHCS BBIYUCIIATH OCHOBHBIE DJIEMEHTHI LIMJIMHAPA.
Pesyabrarsl:

Dopmupyemvie 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooepricanue):
— TIK 2.3. OcymiecTBasTh cOOp JaHHBIX JAJS aHAlIM3a UCHOJIb30BAHUS M (DYHKIMOHHPOBAHUS
IIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnsie:. MPII 01, MPIIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemnsie: 11P6 09, I1P6 10, TIP6 11, ITP6 12, [1Py 14, [1Py 15, IIPy 16.
3HaHus: [loHsATHE O IMIMHAPAX U UX OCHOBHBIX JIEMEHTaX.
yMeHusi: BrlunciieHre 0CHOBHBIX AJIEMEHTOB LIMJIMH/IPA.
Xox pa0doThI:
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? Linnunap.

Otk SneMeHTbI ULUNMHApPA:

H — BbicoTa yunuHgpa

CeyeHne uunuHopa N ; ___/:/ R~ paniyc ooosey

MIocKOCTbIO, L — oBpasyiowasn LunuHapa
mapansiensHoi ocu -
MPSAMOYronbHIK

OceBoe ceyeHne —

NpPAMOYrornbHUK
CeveHune umnmHapa nnocCKocTblo,
neprneHaVKYNSpHON ocu - Kpyr
3agaum AJ1sl CAMOCTOSITEILHOTO PellleH s :
1. OceBoe ceueHue NUIMHAPA — KBaAparT, AuaroHaib Kotoporo pasHa 20 cm. Haitaure: BbicoTy
HUAJTUHIPA.
2. Boicota mununapa 6 am, paguyc ocHoBanus S 1M . Konusl otpe3ka AB, paBHoro 10 nm,

JeXaT Ha OKPYKHOCTSIX 000ux ocHoBaHMiA. Haiiute kpaTyaiiiiiee paccTosiHuEe OT HETO 0 OCH.

3. Bricota nmnmuuapa paBHa 16 cM. Ha paccrosaum 6 c¢M OT OCHM HMJIMHIpa MPOBEICHO
ceueHue, napaujienbHOe OCH HWIMH]Ipa U uMmerouiee Gpopmy kBajpara. Haiiaure paanyc nuinHapa.
4, JlnaroHanb OCEBOro Ce€YeHMs LUWIMHIApPA paBHA 48 cM. YToJl MEXAy 3TOW JHArOHAIbI U
oOpazyromield IUIWHIpA pPaBEH 60°. Haiimure: a) BBICOTY MWJIMHIpA; 0) paauyc UUIUHIPA; B)
TUIOIIA/Ib OCHOBAHUS IIUIHHIPA.

5. OceBoe ceueHne NUIMHIPA — KBaApaT, TUaroHaib KoToporo paBHa 20 cm. HaiiguTe BbICOTY
IWJIMH]IPA U TUIOUIAIb €T0 OCHOBaHUSI.

2 2 .
6. [Tnomane oceBoro ceueHus uiInHApa paBHa 10 M°, a uiomanb ocHoBanus — 5 M. Haiiaute

BBICOTY HUWJIMH/IpPA.
HJ'IOCKOCTI), mpoxoasmas 4€pe3 HCHTP HUXKHETO OCHOBAHUA HNUJIIMHAPA IIOA YITIOM O K OCHOBAHUIO,
repeceKaeT BepXxHee OCHOBaHME 10 XOp/ie, paBHOM b u cTsaruBatomeit ayry . Haiiaure Boicoty
UJIMHIPA.

INMPAKTHYECKAS PABOTA Ne 73
HasBanue npakTu4eckoi padorel: /locmpoenue KoHyca u e2o ce4yeHui.

Ilenb padoThI: HAYYUTHCS CTPOUTH KOHYC U €T0 OCHOBHBIE 2JIEMEHTHI.
Pe3yabTarsl:

Dopmupyemvie 3nemenmut IIK (npogheccuonanvno opuenmuposanmoe cooepircanue):
— TIK 2.3. OcymectBnsaTe cOOp TaHHBIX IS aHATU3a UCIOIL30BaHUS M (PYHKIIMOHUPOBAHUS
MIPOTrPaMMHO-TEXHUUECKUX CPEACTB KOMITBIOTEPHBIX CETEH.
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memanpeomemnuwie: MPI1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPIT 13, MPII 19, MPK 10,

MPK 11, MPP 02, MPP 09.

npeomemnsie: 11P6 09, I1P6 10, ITP6 11, I1P6 12, [1Py 14, [1Py 15, ITPy 16.

SHAHUA:

— Ilonsrue o KOHYCaxX 1 WX OCHOBHBLIX 3JICMCHTAaX.

— IlonsTHe 0 ceuyeHusX KoHyca.
YMEHHUA:
1. BriuuciaeHue OCHOBHBIX 3JIEMEHTOB KOHYCA.

Konyc

Bepuuna Konyca

Ocv Konyca

Obpasyroyue
Konyca

OcnoBanue

OCHOBaHHMHI.

Xon pa6oTsi:
Konycom Ha3bIBaloOT TEJ0, KOTOPOE COCTOUT U3
Kpyra (OCHOBaHHS), TOYKHM, HE JEXalleil B
IUIOCKOCTH OCHOBaHHUS (BEpLIMHBI) M BCEX
OTPE3KOB, COCUHSIOIUX BEPUIMHY C TOUKAMHU
OCHOBAHUS.

OTpe3ku, COEOUHSAIOIME BEPIIMHY KOHYCa C
TOYKaMHU OKPY>KHOCTH OCHOBaHM4,
Ha3bIBAIOTCS 00PA3yIOUUMU, KOHYCA.

Konyc Ha3bIBaeTcs mpamwim, €ciu IpsMasd,
COEJIMHSAIONIAs BEPILIMHY KOHYCa C LIEHTPOM
OCHOBaHUS,

MEPIECHANKYJISIPHA  TIOCKOCTH

Buvicomoi KOHYCa HAa3bIBACTCA IICPICHIAUKYIIAP, OHYIHCHHLIﬁ U3 €ro BCPHIMHBI Ha IINIOCKOCTb
OCHOBaHHUA. Y IMPAMOT0 KOHYCa OCHOBAaHHEC BbICOTHI COBIIAAACT C HECHTPOM OCHOBAHUA.

BBICOTY.

KaTeTa KakK OCH.

Bapmuanr 1.

Ocbio npsAMOro KpyroBoro KOHYCa HAa3bIBACTCA IIpsAMasg, coJA€pikalias cro

Harnsagno npsiMoii KpyroBoil KOHYC MOXHO THPEACTaBIATH cede Kak Telo,
MOJIYYCHHOC IIpHW BpallCHUH IMPAMOYTOJIbHOIO TPCYrOJbHUKA BOKPYI €ro

33}13‘!1/[ JIA CaAaMOCTOATEC/ILHOI'O PCIICHUA

1. Kakas ¢urypa mnosyuaeTcs B CEYEHMHM KOHYCa IUIOCKOCTBIO, MPOXOJIIEH 4Yepe3 ocCh

KoHyca?

2. Uro mpejcTaBiseT co00M ceUeHNe KOHYCAa MIIOCKOCTRIO, IPOXOIAIICH Yepe3 BepIInHY KOHyca?

3. Uemy paBHa IUIOIIA[h OCEBOrO CEUCHHs KOHYCA, €CIM €ro BBICOTa B 2 pa3a Ooublie paauyca

OCHOBaHMS U paBHaS cM?

4. OceBoe ceueHHe KOHyca MPECTABISAET COO0M MPSAMOYTOJIBHBIA TPEYTOJbHUK ¢ KaTeToM a. Uemy

paBHa BBICOTA KOHyca?

5. Bricora koHyca paBHa 8 M. Ha kakoMm paccTOsIHUH OT BEpUINHBI KOHYCa HAJ0 TPOBECTH
IJIOCKOCTh, MApaJUIEIbHYI0 OCHOBAHHUIO, YTOOBI TUIOIIA b CEUEHHUs Obla paBHA: a) MOJIOBUHE
TIJIOIA A OCHOBAHUS; 0) YETBEPTH TUIOMIAIH OCHOBAHMSI.

Bapmuanr 2.

1. Kakas ¢urypa nonydaercst B C€4€HUHN KOHYCa IUIOCKOCTBIO, IPOXOIAIIEH MEPIeHIUKYIISIPHO OCH

KOoHyca?
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2. Uto mpexacTaBisieT co0O CeUYeHHE KOHYCa IUIOCKOCTBIO, MapauIeIbHONH JBYM OOpa3yIomuM
KoHyca?

3. Uemy paBHa IUIOIIAAb OCEBOTO CEUEHHS KOHYCA, €CIIM OCEBBIM CEYCHHEM KOHYCa SBISETCS, a
paauyc OCHOBaHUA KOHYyca 3 cM?

4. OceBoe cedyeHHE KOHYyca MPEACTaBIsAeT cO00M PaBHOCTOPOHHHI TPEYTOJIBHHUK CO CTOPOHOH a.
Uemy paBHa BbICOTa KOHYyca?

5. OceBoe cedeHHEe KOHyCa — MPSMOYTOJIBHBIN TPEYTOJbHHUK CO CTOpOHOH 2r. HalimuTe mommaab
CedeHHsI, IPOBEICHHOTO Yepe3 JBe 00pasyIolie KOHYCa, yroll Mex 1y KoTopsIMi paseH: a) 30°; 6)
45°; B) 60°.

ITPAKTHYECKAS PABOTA Ne 74

Ha3Banue npakTu4eckoi padoTbl: BuiuucieHue 0CHOBHBIX 21eMeHmMO08 KOHYCA.
Heab padoThl: HAYYUTHCS BBIYUCIIATH OCHOBHBIE 3JIEMEHTHI KOHYCA.
PesyabTarsl:

Dopmupyemvie 3n1emenmut IIK (npogpeccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymectBnsaTe cOOp TaHHBIX IS aHATW3a UCHOJIb30BaHUS M (PYHKIIMOHUPOBAHUS
MIPOTPaMMHO-TEXHUUECKUX CPEICTB KOMITBIOTEPHBIX CETEH.
memanpeomemnuste. MPIT 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemnsie: 11P6 09, I1P6 10, TTP6 11, I1P6 12, [1Py 14, [1Py 15, ITPy 16.
3HaHus: [loHATHE 0 KOHYCaX M UX OCHOBHBIX JJIEMEHTAX.
yMeHus: BrluncieHne OCHOBHBIX 3JIEMEHTOB KOHYCOB.
Xoa padoThI:

1. Teno, cocrosiiee W3 TOYKHU, Kpyra M OTPE3KOB, COCAUHSIOUIMX 3Ty TOUKY C TOYKAaMHU Ha
OKPY’KHOCTH Ha3bIBaeTcs

a) [Mununapom

0) Konycom

B) [Tupamuoit

r) Her npaBuibHOrO OoTBETa

2. Teno, monydeHHOE B pe3ysibTaTe BpalleHHs IPSIMOYTOJIbHOIO TPEYTOIbHUKA, HA3bIBAETCS:
a) Humusaapom

0) Konycom

B) [Tnpamunoi

r) Her npaBunbsHOTO OTBETA

3. OceBoe ceueHne KOHyca paBHOCTOPOHHUI TpeyroyibHUK. YeMy paBHa 00pa3yrolasi, eciid pajnyc
pasen 10 cm.?

a) 10 c™m
0) 15 cm
B) 20 c™m
r) Her npaBunbsHOTO OTBETA

4. Pagnyc konyca 8 cm. UeMy paBHa ero oOpasyronasi, €Clid yroi MEXIy paJrnycoM U o0pa3yrolen
60 rpagycoB?
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a) 12 cm

0) 16 cm

B) 4 cm

r) Her npaBunbHOrO 0TBETA

5. BepHo 11, uTO €ciaM y KOHyca CEUYEHUE - PaBHOCTOPOHHHUIN TPEYrOJIbHHMK, TO JHaMETp paBeH
oOpasyromeii?

a) na

0) HET

B) HE Bcerja

r) HET IIPaBUJIILHOTO OTBETA

6. Paguyc xonyca 3 cM, oOpa3yromas 5 cMm. UeMy paBHa IUIOIIAIb OCEBOTO CEUCHUS?
a) 15 xB.cM.

0) 14 xB.cM.

B) 12 xB.cMm.

r) HET MPaBUILHOTO OTBETA

7. B KoHyce mapaiienbHO OCHOBaHHUIO MpoBelneHO cedeHue. OmpenenuTe €ro paauyc, eciu
TJIONIA M OCHOBAHMS U C€YEHUsI paBHBI 64 1 256 cM. KB?

a) 4

0) 2

B) 1

r) Her npaBunbHOrO OTBETA

8. Ceuenue KoHyca, IPOXOAIIEE YePe3 BEPIIMHY U JIBE TOUKH OCHOBAHMUS ...
a) IIpou3BOIBHBIN TPEYTOIBHUK

0) PaBHOOEIpeHHBIN TPEYyroJbHUK

B) IIpsAMOYTOJIBHBIN TPEYTOJIBHUK

r) PaBHOCTOPOHHMI TPEYTrOJIBHUK

9. Ocp BpateHust MPSIMOYTOIBHOTO TPEYTOJIbHUKA B KOHYCE SIBIISIETCS ...
a) pamuycom

0) TUaMETPOM

B) oOpasyroreit

T) BBICOTOM

10. 3. Paguyc ocHoBaHMs KOHYca paBeH 10 cm, a BeicoTa 15 cm. HaliguTe momans ceueHus: KOHyca
IJIOCKOCTBIO, TapajIeIbHOM OCHOBAHUIO U HAXOASAIIEHCS HAa paCCTOSHUU 2CM OT BEPIIMHBI KOHYCa
1611
a)
9
6) 2L e
16
1711
B)
10
r) 562511 c™m
)91 cMm

cM

cM

MMPAKTUYECKAS PABOTA Ne 75
Ha3Banune npaktu4deckoii padoreli: /locmpoenue u viuucieHue 0CHO8HbIX 1EMEHMO8E YCeUeHHO20
KoHyca.
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Leap padoThl: HAYYUTHCS CTPOUTH YCEUEHHBIN KOHYC U BBIYUCISATH €T0 OCHOBHBIE 3JIEMEHTHI
Pe3yabTarhi:

Dopmupyemuie Inemenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymiecTBasaTh cOOp MaHHBIX IS aHAJIM3a HWCIOJIB30BaHUS W (DYHKIIMOHHPOBAHUS
MIPOrpaMMHO-TEXHHUUYECKUX CPEACTB KOMIIBIOTEPHBIX CETEM.
memanpeomemnsie: MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP (9.
npeomemnsie: 11P6 09, I1P6 10, ITP6 11, I1P6 12, [1Py 14, [1Py 15, ITPy 16.
3HAHUS:
— IlonsATHE O yCEYEHHOM KOHYCE U €r0 OCHOBHBIX 3JIEMEHTaX.
— IlonsATHE 0 CEUEHUSIX YCEUEHHOTO KOHYCA.
yMeHus: BrluncieHne OCHOBHBIX 3JIEMEHTOB YCEYEHHOTO KOHYyca
Xona pabdoThI:
YceuéHHbINI KOHYC — TEJIO BpAILEHUS, KOTOPOE IOJIY4YaeTcsl NMPHU BPALIEHUU MPSMOYTOJIbHOU
Tpanenuu BOKPYT MEHbIIEeH OOKOBOM CTOPOHBI.

R, — paamyc MEHbBIIIErO0 OCHOBAHUS;
R; — paauyc Oonbliiero OCHOBaHUS;
L — o6pasyromas;

H — BrIcOTa

[Ipu pemenun 3amay yaine BCEro JAOCTATOYHO HAPHCOBATH TOJIBKO OCEBOE CEUEHHE YCEUEHHOIO
KOHYCa, KOTOPOE SIBIISIETCS] paBHOOEIPEHHOM Tparenuei.

Rz

H

R,

3anauva:

O0pa3yromasi yce4€HHOT0 KOHyca paBHa 2a M HAKJIOHEHa K OCHOBAaHHUIO 1Moj yriom 60°. Pamguyc
OJIHOTO OCHOBaHHUS B JIBa pasza OoJibllie pajnyca BTOPOro OCHOBaHWs. Haiinure Kaxnmpii u3
paanycos.

[lycts oOpasyromias yceu€éHHoro konyca AB = 2a, a yron

w HaKJIOHa 00pa3yroliei K MIOCKOCTH OCHOBaHUA KoHyca Z BAOI
- =60°.
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YuureiBas, uto AO;= 2BO, onyctum wu3 ToukM B Ha TIUIOCKOCTH HHYKHErO OCHOBAHHS
nepnenaukyisip BK L AO; torna BO = KO; = AK.

B A ABK: AK = AB cosz BAK = AK = 2a cos 60° = a.

Torga AK =KO;=BO =a, AO; = 2a.

OTtBer: a, 2a.

3agaum AJ1sl CAMOCTOSITEJILHOTO PelleHus :

1. Haiigure oOpa3ymomlyro yCe4eHHOTO KOHYCa, €CIIM PaliyChl OCHOBAaHUM PaBHBI 3 CM
u 6¢cM, a BbIcOTa paBHa 4 cMm.

2. Pannycel ocHOBaHMIA yceueHHOTO KOHYyca paBHBI 5 ¢cM 1 11 cM, a oOpasyromas paBHa
10 cm. Haiigure:

a) BrIcoTy yceueHHOro KoHyca;

0) [Tmomane oceBOro ceyeHus: yCEUeHHOT0 KOHYCa.

3. JlnaroHasib 0CEBOIr0O CeueHus: yCe4y€HHOro KoHyca pasHa 40 cM U HepreHIUKYyIsIpHa

K oOpasyromieit konyca, paBHoil 30 cm. Haiiaure mmomagp cedeHus U TOJTHON IMOBEPXHOCTH
KOHYyca.

4, O6pasyrolias yceueHHOro KOHyca paBHa 6 CM M HaKJIOHEHA K IIOCKOCTH OCHOBAHHUS
noa yriaom 60°. JlmaroHaib OCEBOrOo CEUEHHUsS IENUT ATOT yroi mnomnojam. Haiinure muiomians
OCEBOT'0 CEUCHMSI KOHYCA.

5. BricoTa yceueHHOro KoHyca paBHa 24/3 owm. Jlnaronanb OCeBOro Ce4eHHsI KOHyca
o0Opa3yeT C IUIOCKOCThIO ocHOBaHus yron 30° u mepneHAuKynsipHa oOpasyromiei. Haiinure
IJIOIIAIb OCEBOTO CEYEHUS KOHYCA.

IMPAKTUYECKAS PABOTA Ne 76
Ha3zBanue npakTuueckoii padorsl: [locmpoenue wapa u cghepwi, ux cewenuti. Ypasnenue cgepuoi.
Leabp padoThI: HAYYUTHCS CTPOUTH IMAp, CEYCHHsS IMapa U chepbl U BBIYUCIATH UX OCHOBHBIE
JJIEMEHTHI.
Pesyabrarsl:
Dopmupyemoie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymiecTBnsaTh cOOp MaHHBIX ISl aHAJIM3a HWCIOJIb30BaHUS U (DYHKIIMOHUPOBAHUS
MIPOrPAMMHO-TEXHUYECKHUX CPEJICTB KOMIBIOTEPHBIX CETEH.
memanpeomemnwie: MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemnsie: 11P6 09, I1P6 10, TTP6 11, I1P6 12, [1Py 14, [1Py 15, ITPy 16.
3HAHUSL:
— Tlonsarue o mape, chepe 1 UX OCHOBHBIX JICMEHTaX.
— Ilonstue 06 ypaBHeHUU chepsl.
yMeHMusl:
— CocraBrnenue ypaBHEHHS Cephl.
— IlocTpoeHue ceuenuii mapa.
Xon paborsr:
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Cdepa (moBepxHOCTHh mIAPA) — 3TO COBOKYIMHOCTh BCEX TOYEK B TPEXMEPHOM MPOCTPAHCTBE,
KOTOpBIE HaXOJATCS HAa OJUHAKOBOM PACCTOSHUU OT OJHON TOYKH, Ha3bIBaeMOW LEHTPOM chepsl
(0).

Cdepy MoxHO omucarh, Kak 00bEMHYIO (pUTrypy, KOoTOpasi 00pa3zyercsi BpalICHUEM OKPYXHOCTH
BOKPYT cBoero nuamerpa Ha 180° uim mosryokpy>KHOCTH BOKPYT CBOEro auamerpa Ha 360°.

Ilap — 3TO COBOKYITHOCTh BCEX TOUYEK B TPEXMEPHOM MPOCTPAHCTBE, PACCTOSHHE OT KOTOPBIX HE
NPEBBIIACT OMPEACICHHOTO PACCTOSHHS JI0 TOYKH,
HazpiBaeMoi 1eHTpoMm mapa (O) (COBOKYMHOCTH BCeEX
TOYEK TPEXMEPHOTO MPOCTPAHCTBA OrPAaHHUYCHHBIX
cdepoit).

[Ilap MOXHO ommcaTh Kak 00BbEMHYIO GUTYDPY, KOTOpas
o0OpasyeTcs BpalleHHeM Kpyra BOKPYI CBOETO AMaMeTpa

Ha 180° uam noiayoKpy’HOCTH BOKPYI CBOErO JHaMeTpa
Ha 360°.

Paguyc cdepsnl (mapa) (R) - 3T0 paccTosiHAe OT LEHTpa
coepsl (mapa) O k 060 Touke cephl (TOBEPXHOCTH
mapa).

Nuamerp cdepnr (mapa) (D) - 310 o0oTpe3ok,
COCIMHSIONINI JBE TOUKH CQephl (IOBEPXHOCTH IIapa) U

MPOXOISIIHI Yepe3 €€ LEHTP.
YpaBHenue cepbl
1. YpaBuenue chepsl ¢ paguycom R 1 ieHTpoM B Havale 1eKapTOBOW CUCTEME KOOPIMHAT:
x? + y*+ z2 = R?
2. YpaBHeHwue chepsl ¢ paanycoM R u eHTpoM B TOUKe ¢ KoopauHaTaMu (Xg, Vo, Zg) B I€KapTOBOU
crcTeMe KOOpHMHAT:
(x—x0)* + (y = y0)* + (2 —20)* = R?
JnamMeTpajbHO NMPOTHBOMOJIOKHBIMH TOYKAMH HA3bIBAIOTCA JIFOOBIE IBE TOYKH HA IMTOBEPXHOCTH
mapa (cdepe), KOTopble COETUHEHBI TUaMETPOM.
OcHognuie ceoiicmea cehepvl u wapa
1. Bce Touku chepbl 0IMHAKOBO yJAJIEHbI OT LIEHTpa.
2. JIroboe cedenune cdepbl IIOCKOCTHIO SBISIETCS OKPYKHOCTBIO.
3. JIroGoe ceueHue 1apa MmiIoCKOCTbIO €CTh KPYTOM.
4. Coepa umeer HambonbUi 00BEM Cpeau BceX NPOCTPAHCTBEHHBIX (UIYp C OJMHAKOBOMH
TUIOIIA/IbIO TIOBEPXHOCTH.
5. Yepe3 no0ble JBE AMAMETPAIBHO MPOTHUBOIMOJIOKHBIE TOUYKM MOKHO IPOBECTH MHOXECTBO
00JIBIINUX OKPYKHOCTEN /U1 chephl WIIM KPYroB s I1apa.
6. Uepe3 moOble 1BE TOYKH, KPOME TUAMETPAIHHO MPOTHUBOIOIOKHBIX TOYEK, MOXKHO IPOBECTH
TOJBKO OJIHY OOJBIIYIO0 OKPYKHOCTb 17151 C(hephl Wi OOJIBIIION KPYT JIS Iapa.
7. JIroOble 1Ba OOJBIIMX Kpyra OJHOTO Iapa MePeceKaroTcs 1Mo MPSMOH, MPOXO e Yepe3 IeHTP
11apa, a OKpYXHOCTH MEPECEKAIOTCS B IBYX JIUAMETPAIBHO IMPOTHUBOIIOIOKHBIX TOUKAX.
8. Ecnu paccTosiHUE MEXIy LIEHTPaMU JIIOOBIX JIBYX IIapOB MEHbBILIE CYMMBI UX PaUyCOB U OOJbIIIe
MOJIyJIsl Pa3HOCTH MX PaAJAWYCOB, TO TaKWE€ IIApbl MEPECEKalOTCs, a B IUIOCKOCTH IEpecedeHus
oOpa3zyercs Kpyr.
Cekymas, xopJa, CeKyIas IoCKoCTh chepbl M X CBOWCTBA
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Cekymasi cdepsbl - 5TO mpsiMasi, KOTopas nepecekaer cgepy B IByX TOUKax. TOUKH TMepeceueHus
HA3bIBAIOTCS TOYKAMH [TPOTHIKAHUS TIOBEPXHOCTH WIIM TOYKAMH BXOJIA M BBIX0J1a HA TOBEPXHOCTH.
Xopaa cepsl (apa) - 370 OTPE30K, COSTUHSIONINN ABE TOYKU CPepbl (MIOBEPXHOCTH I1apa).
Cekymasi IJI0CKOCTb - 3TO TUNIOCKOCTh, KOTOpast epecekaet chepy.
JnameTpanbHasi IVIOCKOCTh - 3TO CEKYyILas IUIOCKOCTh, MPOXOASIIAs Yepe3 LEHTP cdepbl Win
1mapa, B CEUEHUU 00pa3yeT COOTBETCTBEHHO OOJBIIYI0 OKPYKHOCTh M OoJiblIoi Kpyr. boinbiias
OKPY>KHOCTb ¥ OOJIBIIION KPYT UMEIOT LIEHTP, KOTOPBIil COBIAIAIOT C LIEHTPOM cdepsl (11apa).
JIrobas xopaa, mpoxosmias 4yepe3 HeHTp chepsl (mapa) sBiaseTcs AUaMeTPOM.
Xopaa SIBJISIETCSE OTPE3KOM CEKYIIEeH MPsIMOM.
Paccrosaue d ot nenTpa cdepsl 10 cekyleil Bceraa MEHbIIEe YeM paanyc chepsl:

d <R
Paccrosine m Mexnay cekyiled IJIOCKOCThI0O U LIEHTpOM cdepbl Bcerja MeHble paauyca R:
m < R
MectoMm cedyeHHs CeKyIled TUIOCKOCTH Ha cdepe Bcerga OyaeT manasi OKpY)KHOCTh, a Ha IIape
MECTOM cedeHusi OyneT Manblii Kpyr. Manasi OKpYKHOCTh W MaJIblii KpyT UIMEIOT CBOH LIEHTPHI, HE
COBIIAJAONMX € LEeHTpoM cdepsl (mapa). Pamuyc r Ttakoro kpyra MOXHO HaiTH 1O (opmyie:
r = VRZ —m?2,
rae R - paguyc cdepsl (apa), m - pacCTosIHEE OT LIEHTpPa MIapa J0 CEeKYIIeH MI0CKOCTH.
Ioaycdepa (moaymap) - 3To mosoBuHa cdepsl (Iapa), KOTopas oOpa3yercs MpU ee CeYCHHUH
JMaMETPAITBHOMN MIIIOCKOCTHIO.
KacartenbHas, kacarejbHasi INIOCKOCTH K cdepe 1 UX CBOlCTBa
KacareabHas k cdepe - 3T0 mpsiMasi, KOTOpasi KacaeTcsi Cpepsl TOIBKO B OJTHON TOUKE.
KacarenbHas miockocTs K cepe - 3TO MIOCKOCTh, KOTOpas CONpHUKAcaeTcs co cpepoil TOIbKO B
OJIHOH TOUYKE.
KacatenbHast npsimast (IJIOCKOCTH) BCerja MEepHeHIUKYIspHA paauycy c@epbl, IPOBEIEHHOMY K
TOUYKE COIPUKOCHOBEHUS
PaccrosiHue ot 1ieHTpa cepsl 10 KacaTesIbHOM MPSIMOil (INIOCKOCTH) PaBHO PaaAnycCy CQephl.
3aoaua 1: otpezok AB — xopna cdepsl, He mpoxonduias yepe3 HeHTp cepbl O. Brrumcnure
paccTostHuE OT IeHTpa chepsl 10 cepeanHbl Xopasl AB, ecnu panuyc chepsr pasen 10 cm, a prHa
xopasl AB paBna 16 cwm.
A Pewenue: 06031aunM cepearny xopasl AB Touxoit M.
Paccmotpum AAOB. On paBHoGenpennsiif, T.e. OA=-OB, Tak

kak OA=0OB=R. A kak Mbl 3HaeM, Bce pajnychl OAHOH chepbl

Y paBHBI Mex Iy coboit. Otcioga, OA=-OB=R=10 (cm).
— ~
2" \:\\ ~ Teneps paccmorpum AOBM. OH mpsMOYTOIbHBIA, TaKk Kak
orpe3ok OM sBiseTcs CEpeIUHHBIM TMEPHEHAUKYIIPOM

10eMm __ 7 \

0 "7

npoBeAEHHBIM K Xopae AB. Ero karer MB = %AB = 8 (cm).
Bocnonb3oBasmnck Teopemoit [lugaropa, naiiném karer OM,
KOTOPBIN Kak pa3 TaKu U €CThb PACCTOSIHUE OT LIEHTpa cepsl 10
cepeaunbl xopasl AB. Ionyuaem, uto OM = VOB? — MB? =
V10? — 82 = 6 (cm).

Omeem: 6 cm.

3aoaua 2: Bee croponsl TpeyroabHuka ABC kacatorcs cdepsl paaunyca 5. Halitu paccrosiHue ot
1eHTpa chepsl A0 TIOCKOCTH TpeyroiabHuka, ecniu AB=13, BC=14, CA=15
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Pewenue:

OKpy>XHOCTb, BIIMCAHHAs! B TPEYT'OJILHUK, SIBIISIETCSI CEYCHUEM C(EpHI.

Haiinem ee paguyc.

[Inomane TpeyroibHUKA C U3BECTHBIMH CTOPOHAMH MOKHO BBIUHUCIUTH 10 popmyiie ['epoHa:
5=+plp—a)p-b)p -0

p=0,5(AB+BC+AC) =21

§=.21(21 —13)(21 —14)(21-15)=+21-8-7-6=7-3-4

S=84.

C npyroii cTOpoHbl, S=p-T.

Orcrona r=4.

Tenepp HailneMm paccTosiHUE OT IIEHTpa Iapa 10 CeKYIIeH MI0CKOCTH.
Hcnonb3yeM COOTHOIIEHUE:
R = h? 42

hZ=RZ_,2
h2=25-16=9
h=3.

Omeem: 3.

3aoaua 3. CocraBbTe ypaBHEHHE c(epbl ¢ HEHTPOM A, mpoxosmien yepe3 Touky N, ecnu A(-2; 2;
0), N(0; 0; 0).
Pewenue: Bocnionb3yemcsi ypaBHEHHEM C(ephI:
(x—x0)* + (¥ —y0)* + (z—2)* = R?
[ToncraBum BMecTo (Xg,Yo,Zo) KOOPIMHATHI TOUKU A, a BMecTo (X,Y,Z) KoopauHaThl Touku N,
TOTA MOTYYHM:
(0+2) + (0—2)2+ (0—0)? = R?

4+4=R*’=>R*=8
OxonuarensHo, nomyunm: (x +2)? + (y —2)?> + z? = 8
3agaum 1J151 CAMOCTOSITEJILHOTO PeleHMs:
1. Hanumure ypaBHenue cdepsl paguyca R ¢ nenrpom A, ecnmm A (2;-4,7), R=3

2. Haiizure KOOpAMHATHI LEHTpa M pamuyc cepbl, 3amaHHOM ypaBHenumeM (x — 3)% + y? +
(z+1)2=25
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3. Hammmure ypaBuenue chepsl ¢ meHTpoM A, mpoxoasmiei yepe3 touky N, ecnmu A(-2;2;0),
N(0;0;0).

4, Illap pagmyca 41 nm mepeceyeH IMIOCKOCThIO, HAXOAIIEHCS Ha PACCTOSIHUU 9 M OT IIEHTpA.
Haitaure nnomans ceueHus.

5. Touka M — cepennna otpeska AB, KoHIIBI KOTOpOTroO JiexkaT Ha cepe paguyca R ¢ iearpom O.
Harigute OM, eciu R=15 cm, AB=18 cm.

6. Cekymas IUIOCKOCTh IMPOXOJUT Yepe3 KoHel auamerpa chepbl pamguyca R Tak, 4To yroia
MEXIYy TUAMETPOM M INIOCKOCTBIO paBeH «. Haiiaure NIMHY OKPY)KHOCTH, MOJYYHMBIICHCS B
cedyeHuu, eciu: a) R=2 cm, 0=30°; 6) R=5 M, a=45".

7. Pammyc cdepsl paBen 112 cm. Touka, nexaras Ha MJIOCKOCTH, KacaTelnbHOHU K cdepe, yaaneHa
OT TOYKM KacaHus Ha 15 cMm. Haiinmute paccTosiHue OT 3TOM TOUKHM 10 Onumkaifiiedl K Hel Touke

chepsl.

IMPAKTUYECKAS PABOTA Ne 77
Ha3panue nmpakTuueckoii padoTbl: Buiuucienue niowaou nogepxHocmu u o0wveéma npusmsl u
nUpamuobl.
Henp paGorbl: uCHONB3YS paHee M3YUEHHBIM MaTepual, HayuYuTbCi pellaTh 3aJadyd  Ha
BBIUHCJICHHE IO TIOBEPXHOCTU U 00BbEMA IPU3MBI U TUPAMM/IBI.
Pesyabrarsl:
Dopmupyemvie 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooeprcanue):
— TIK 2.3. OcymectBasTe cOOp JaHHBIX JUIsl aHAIW3a UCIHOJIb30BAaHUS M (PYHKIIMOHUPOBAHUS
MIPOrpPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.

memanpeomemnste. MPIT 01, MPII 02, MPIT 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnsie: 11P6 09, I1P6 10, TTP6 11, I1P6 12, 1Py 14, [1Py 15, ITPy 16.

3Hanus: [loHatue o mpu3Me, mupaMuie U UX OCHOBHBIX JIEMEHTaX.

yMeHusi: Beruuciienre miomaam NoBepXHOCTH U 00bEMa IPU3MBI U TUPAMU/IBL.
Xoa paGoTsI:
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MpouasonbHasn npuama Mpsmas npuama

h i

V= Soach = Sac: €
~ S,.c— nnowagas
=] NepneHAvKyNsipHOro CeveHus

Soox= Pocw.* )|V = Soen I

YacTtHble cnyyau

s 7 A
I c

|

/}_____(_l___ a
’ b ’

V=S5 111 = Szhz = 83/13 V =abc vV=a°
S=2(ab + bc + ac) S =6a?

\_..__._

Mpumep 1. B cocyn, nmeronuii popmy rmpaBUiIbHON TPEYrOIbHOMN MPU3MBI, HAJMIN BOY. Y POBEHb

Bozbl gocturaer 80 cM. Ha kakoii BbicoTe OyneT HaXOJUTHCS YPOBEHb
,\/\/' BO/IbI, €CJIM €€ NIEPEIUTh B IPYrOM TAKOM K€ COCYH, Y KOTOPOIO CTOPOHA
K _________ OCHOBaHU4 B 4 pa3a 6oJblie, yeM y nepBoro? OTBET BbIpa3UTe B CM.

/ Pemienue: OOBeM TpU3MBl paBEH MPOMU3BEIACHUIO IUIOIMIAINA €€

V3a? 4V
OCHOBaHUs Ha BbicoTy V = TH . llostomy H =

d 3HA4YUT, IIpU

| SR V3a?’
\/ YBEIMYEHMH CTOPOHBI @ B 4 pa3a 3HAMEHATENb yBEIUUIUTCA B 16 pas, To
€CTh BBICOTa YMEHBIIUTCS B 16 pa3 u OyeT paBHa 5 cM.

Ipumep 2. Haiinute muomaae MOBEPXHOCTH MPSIMOW MPU3MBI, B

]

]

: OCHOBaHUU KOTOPOH JIEKUT poMO C JUAroHalsIMM, paBHbIMH 6 u 8, U
I

: OO0KOBBIM pebpoMm, paBHbIM 10.

]

: Pemenue: Ilnomans pom6a Beuucisercs mno hopmysie:

1
NN o szidﬁ.lrz:z-i.

—

ﬂz—v'df } EEZS
ITo cBoiicTBY nuaronasneit pomoa: 2 -

Torma momank MOJIHOM MOBCPXHOCTHU IMMPU3MBbI BBITUCIIACTCA 110 (I)OpMy.TICZ

— — ; — ¢ 4.5, —
o § =28+ Seox = 2Sp+daH = 48 +4-5.10 = 248.
|
4 ! B
! IIpumep 3. Haiinute o00beM MHOrorpaHHUKa, BEpPUIMHAMH KOTOPOTO
' aBisA0TCA Touku A, B, C, A npaBunbHO# TpeyrosubHoi npusmsl ABCA1B1Cq,
IUIOINAAb OCHOBAHMsI KOTOPOH paBHa 2, a 60KoBoe pedpo paBHO 3.
Pemenne: Tpebyercs HaiiTu 00BEM mNHpaMUAbl, OCHOBAaHHE W BBICOTA
4 *z KOTOpPOH COBIIAJIAOT C OCHOBAHUEM M BBICOTOM JAHHOM TPEYrOJbHON IPU3MBI.
[TosTomy

1

l"'lllnﬂp = 35111-:]:3;1111{}1 = jh‘;nphnp -

1
~.2.3=2
3

201



MJIOWIAJIb OBEPXHOCTH H OFBEM INMPOU3BOJILHOM

TTHPAMM 1B
Iupamuaa YceueHHan NUpAMHaa
Bokosas no- Stox = ZS,- , Seox = ZS; ,
BEPXHOCTD =l i=1
rae S; — niaowans oaHoH rae S; — nioluank oaHol
DokoBoii rpasHy OokoBoit rpanu
Smnn = Sﬂnl + S + 5,
[Tonuas no- Snoan = 6ok T Soch rae S — naowank HHWKHEro
BEPXHOCTD OCHOBAHMHA,
§ — TUI0WAbL BEPXHEro
OCHOBAHH5
l Ly
O6Bem V:EH-"'S&'H V—SH“. [S+S+J~§}

IJIOUIA/LB TOBEPXHOCTH H OBBEM

MPABHJILHOH MUPAMHK/IbI

Mupamuna Yceuennan nupamMuia
1
Sﬁuuzip'fﬁ Sﬁouz%(f’*‘ﬂ)'h
bokosas no-
rae P — nepHMeTp HH¥KHEero
pepxHocTb | FAe P — neprmMerp ocHOBa- mﬁnnaﬁ "
HHA, )
I — anodema p — TIepHMETP BEpPXHEro
OCHOBaHHA,
! — anodema
Snnnﬂzsﬁoﬂ+5+5*
Monnas no- Snoan = Seox + Soen rae S — nowans HHKHEro
BEPXHOCTb OCHOBaHHH,
§ — NAOWAL BEPXHETO
OCHOBAHHA
Obvem V:%H_.sm V=%H...~(S+s+«f§)
Ipumep 1.

[Jano: SABC/] — nupamuna, ABCJ] —npsmoyronsuuk. AB=3cm, BC= 6¢cm, H=10cMm, £,=10,5¢cm.,

£,=10,2c™m , £- anodema. Haittu: Sgp Sy,
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Pemrenmne:

T.K. TUpamMyua HEMpaBWIbHAS, TO Sy HAXOIAT KaK CyMMY ILIOHIQJIeH ee
OOKOBBIX TpaHEd, T.e. IUIOIIAJACH TPEYroJIHbHUKOB. S1 = 12
'El'AB=1/2'10,5'3215,75(CM2) - 9TO IUIOWIAJIb OJHOM TpPaHH, a UX JBE

OAMHAaKOBbIX, T.C

A

S1,=15,75-2=31,5(cMm?)

IIpumep 2. Jlana TpeyronbHas ycedeHHas nupamuza. Ee Boicora paBHa 10 ¢M, CTOPOHBI OJTHOTO U3
OCHOBaHHUU paBHBI @ = 27 ¢cM, b =2 c¢M u € = 52 cM. mepuMeTp BTOPOTr0 OCHOBAHUS PaBHSAETCS p2 =
72 cM. HauaUTE 0O0BEM TUPAMUIBI.

Pemenue:

1
V=§-h-(51+w/51-52+52)

TTo dopmysie I'epona S = /p(p — a) - (p — b) - (p — ¢), paccunraem mwiomans Sy.

Haiizem mosyrepumeTp OCHOBaHHS:

p1= 27+29+52 =108 cwM;

p1= 108/2 = 54 cm;

S, = /54(54 — 27) - (54 — 29) - (54 — 52) = /5427 - 25 - 2 = 270 oM,

3Has, 4TO MUpPaMHUJa yCEUCHHAs, JIEJaeM BBIBOJ, YTO TPEYTOJbHHUKH, JICKAIINE B OCHOBAHHMAX —
nono6ubl.  Kosdduimenr momo0us 3THX TPEYroJbHUKOB MOKHO HaWTH M3 COOTHOLICHUS
nepuMeTpoB. OTHOIIEHHE TUIONIAeH TPEYrOILHUKOB OYIET PABHO KBaJpaTy 3TOro Koddduimenra.
S, D3

S, 108 3> 9

S, 722 22 4
45, 4-270 1080
27 9 7 9 T 9
Teneps, korga HaIKM S; U Sy, MOKHO PacCUUTaTh 0ObEM:

1
V=3 10- (270 ++/270 - 120 + 120)

=120

(U

V=--10-(270 + V3240 + 120)

_w

V=2-10-(270 + 180 + 120)

w

1
V=§-10-570=1900

3aga4u 1719 CaMOCTOSITEILHOIO PeIICHHS:

IIpusma:

1. CropoHa OCHOBaHHS NpPaBUJIBHON TpPEyrojabHOM MPHU3MBI paBHA 6 CM, a JAMaroHajlb OOKOBOM
rpanu 10 cm. Haiiaute miomiaas 60K0oBOW U MOJTHON MOBEPXHOCTH MPU3MBI.

2. BokoBoe peOpo MpaBHIBLHON TPEYroJbHOW MPHU3MBI paBHO 9 cM, a AMaroHaib OOKOBOW TpaHU
paBHa 15 cm. Haiinure momaas O0KOBOM ¥ MOTHOW MOBEPXHOCTH MTPU3MBL.

3.0OcHOBaHME MPSIMON MTPU3MBI — MPSIMOYTOJBHBIA TPEYroJbHUK ¢ Karetamu 15 u 20 cM. bonbias
OoKOBasi IpaHb M OCHOBAaHHE TNPHU3MBI paBHOBeNUKW. Haiiaure miomians OOKOBOM M TOJTHOM
IIOBEPXHOCTHU IPU3MBI.
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4. Haiinure momanas OOKOBOW TMOBEPXHOCTH NPABHIHBHOM IIECTHYTOJBHOM MPHU3MBI, CTOPOHA
OCHOBaHUs KOTOPOii paBHa 6, a BeicoTa — 8.
5. Haiiaure muomaas 60KOBOW MOBEPXHOCTH MPSMOM MPHU3MBI, B OCHOBAaHHH KOTOPOM JIS)KUT POMO

C AMAaroHANAMH, paBHBIME 4V5 1 8, i GOKOBBIM PeBPOM, PaBHBIM 5.

6. Ilnomaap MONMHOM MOBEPXHOCTH MPABWIBHOW YETHIPEXYTOJIBHOW MpU3MBI Ha 32 cm’ Gotblie
wioniaau e€ 60KoBoi nmoBepxHocTu. Haiiaure AyimHy CTOPOHBI OCHOBAHUS PU3MBI.

7. Halinure 60koBOE pedpo MpaBUIILHON YETHIPEXYTOIbHOM MPHU3MBI, €CJIM CTOPOHA €€ OCHOBaHUS
paBHa 20, a mmoniaaes nmoBepxuoctu 1760.

8. Haiimure muomaas OOKOBOM MOBEPXHOCTH IMPABHIIBHOW IIECTHYTOJBbHOW MPH3MBI, CTOpOHA
OCHOBaHUs KOTOpOU paBHa 5, a BeicoTa — 10.

9. Uepes cpeqHIOIO JIMHUIO OCHOBAHUS TPEYrOJIbHON MPU3MBL, 00bEM KOTOPOH paBeH 32, mpoBeieHa
IIJIOCKOCTh, MapajuiesibHas 00koBoMy peOpy. Halinure 00beM 0TCeYEHHOM TPEYroIbHOM MPU3MBI.
10. UYepe3 cpemHIOI0 JHHHUIO OCHOBAaHHMS TPEYroJbHOM MPHU3MBI TIPOBEIEHA IUIOCKOCTH,
napajuienibHas 0okoBomy pebpy. O0beM OTCEUEHHOW TPEeyroibHOW MpU3Mbl paBeH 5. Haiinure
00BEM HCXO/IHOM MPU3MBI.

11. OcHoBanueM IPSIMON TPEYTOIBHON MPU3MBI CITY>KUT MPSIMOYTOJIBHBIN TPEYTrOJIbHUK C KaTETaMH
6 u 8, BeicoTa nMpu3Mbl paBHa 10. Halinure miomaas €€ moBepXHOCTH.

12. B ocHoBaHMM MpPSIMOW MPHU3MBI JEKUT POMO ¢ AuaroHanssMu, paBHbIMH 6 u 8. Ilinomans eé
nmoBepxXHOCTH paBHa 248. Haiinure 60koBOE peOdpo ITON MPU3MBIL.

13. OcHoBaHWEM TIPSIMON TPEYTOIBHON MPU3MBI CITYKUT MPSIMOYTOJIBHBIN TPEYTOJIBHUK C KaTCTAMH
6 u 8. [Inouanp €€ noBepxHocTH paBHa 288. Haliaute BHICOTY IPU3MBI.

14. Haiinute 06b6M MHOTOIPaHHUKA, BEPIIMHAME KOTOPOTo siBisirorcs Touku A, B, C, D E F A,
npaBunbHON mectuyrombHoit npmmel ABCDEFAB\C\D\E\F|| nnomans ocHOBaHHS KOTOPOt
paBHa 4, a 6okoBOe pedpo paBHO 3.

15. Tlnomanp MOBEPXHOCTU MPABUIBLHON TpEyrosbHOM mpu3Mbl paBHa 6. Kakoil Oymer ruiomaib
MOBEPXHOCTH MIPU3MBI, €CITU Bce e€ pedpa yBeTU4HTh B TpH paza’?

16. ITnomaap moBepxHOCTH KyOa paBHa 18. HaiinquTe ero nuaroHanib.

17. Ecnu kaxxknoe pebpo Kyba yBenTMYHUTh Ha 1, TO €ro Iiomaas NOBEPXHOCTH YBETHYUTCSA Ha 54.
Haiigure pedpo kyda.

18. Bo ckoybKO pa3 yBeIU4IUTCSI 00beM Ky0a, eciii ero pedpa yBeIHuuTh B TPU pas3a?

19. O6bem oxHOTO KybOa B 8 pa3 Ooibine o0bEMa apyroro kyba. Bo ckoibpko pa3 Iuiomags Imo-
BEPXHOCTH NEPBOro Kyba O0JIbllie IUIOIIA i TOBEPXHOCTH BTOPOTo Kyda?

Mupamuna:

1. Haiinute 0oO6bemM ycedeHHOH NMupaMuibl, €ClIM €€ BBICOTA paBHa 6 CM, IUIOIIAIb HUXKHETrO
OCHOBAHHS 8 CM’, a ILTOIIAb BEPXHEr0 OCHOBAHUS paBHa 2 oM.

2. Haiitu 006beM yceueHHOM MupamMHIbl, €CITU €€ BBICOTa paBHA 3 CM, HI)KHEE OCHOBAaHHE — 3TO
PAaBHOCTOPOHHMII TPEYrONBHHK CO CTOPOHaMH 6V/3 CM, a BepxHee OCHOBAaHHE — 3TO

PABHOCTOPOHHHIA TPEYTONEHHUK CO CTOPOHOIT 4v/3 cM.

3. Kppima 6anau umMeer BU NPaBUIIBHOM YEThIPEXyroJbHOW MUpaMUJIbI, Y KOTOPOil cTOpoHa
OCHOBaHHUs paBHA 12 M, a BbicoTa 18 M. CKOJIBKO MOHAIO0UTCS MIIMTOK HA MOKPBITHE ATOM KPBIIIH,
€CJIN KaXKAasl INIMTKAa UMEET BUJT IPSIMOYTOJIBHUKA €O cTOpoHamu 22 cMm u 18 cm.
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4, Kpeimmra umeet hopmy nupaMuabl ¢ KBaapaTHBIM OCHOBaHUEM 4,5 M X 4,5 M U BBICOTOH 4 M.
Ckonpko 1ucToB xene3a pazmepoM 70 cm X 140 cM HYHO JUIsl HOKPBITHSI KPBIIIH, €CJIM Ha OTXO0/1bI
HYXHO 1006aBuTh 10% momanu Kpbeimu?

o. [Mupamuna CHodpy umeeT GpopMy mpaBUIBLHON YETHIPEXYTOIBHON MUPAaMUIbI, CTOPOHA OC-
HOBaHMs KoTopoi paBHa 220 M, a Beicota — 104 M. CTOpOHa OCHOBAaHMSI TOYHON MY3€HHOM KOMHUU
3TOM nupamuibl paBHa 44 cM. Haiiaute BoicOTy My3eitHO# koruu. OTBET JaiiTe B CAHTUMETpPaXx.

6. JlaHbl 1BE IpaBUIIBHBIC YETHIPEXYTOIbHBIC TUpaMuabl. O0BEM NIepBOI MUpamMuIbl paBeH 16.
VY BTOpO# mMpaMuabl BEICOTa B 2 pa3a OoJibllie, a CTOPOHA OCHOBaHus B 1,5 pa3a Oosble, yeM y
niepBoii. Haiigure 00BEM BTOPOH MUPaMU/IBI.

1. bokoBoe pedpo npaBUIIbHON YETHIPEXYTOJIbHON yCEUEHHONW NMUpaMubl paBHO 4, a yroi npu
ocHoBaHMU O0KOBO# rpanu 600. HaiiTi momane NOTHON MOBEPXHOCTH TUPAMHIBI.

8. IInomans OCHOBaHUSA NPABUIIBHOW TPEYTOJIBHOW NMHUPAMUIBI V3. Vron naxiona 60koBoii
rpaHu K 1miockoctu ocHoBanus 450. Halinure anodemy nupamuisl.

9. B ocnoBanuu nupamuasl DABC nexuT npsMoyroibHbiil TpeyroiabHuk ABC, Z£C =900, £
A= 300, BC=10. bokoBble p€Opa nmupaMupl paBHOHAKJIOHEHBI K IJIOCKOCTH OCHOBaHHUA. Bbicora
nupamMuibl paBHa 5. Haitnure miomans O0KOBOW MOBEPXHOCTH MUPAMUJIBI.

10.  OcnoBanuem nupamuasl MABCD snsercs kBanpatr ABCD, pedpo MD neprnennukynspHo K
mIockocTy ocHoBanmsi, AD = DM = a. HaliguTe mutomnaas MOBEPXHOCTH TTHUPAMHM/IBI.

INPAKTUYECKAS PABOTA Ne 78
Ha3Banue nmpakTuuyeckoii padoTbl: BuiuucieHue niowaou nogepxHocmu u odvéma YyuiuHopa u
KoHyca.
Henp paGorbl: uCHONB3YyS paHee H3YUEHHBIM MaTepuan, HayduTbCs peliarh 3ajadyd  Ha
BBIUHCJICHHE IO TOBEPXHOCTU U 00bEMA LUIUH IPA.

Pesyabrarnl:

Dopmupyemvie 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymectBasTe cOOp JaHHBIX JUIsl aHAIW3a UCIHOJIb30BaHUS M (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 09, I1P6 10, TTP6 11, ITP6 12, [1Py 14, [1Py 15, ITPy 16.
3Hanus: [loHATHE O IMIMHIIPE U KOHYCE, IX OCHOBHBIX 3JIEMEHTAX.
yMeHus1: Berarcienne iomaan moBepxXHOCTH U 00bEMa IMIMH/PA ¥ KOHYCa
Xox pa0doThI:
eab padoThi:
Coaepixanue padoThI:
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Mnowaae NOBEPXHOCTH UAANHAPA
COCTOUT U3 Nnowaawn 6okoBoR

R_‘\ MOBEPXHOCTA U NAOLLAAN
__,,_—/ OCHOBaHWIA UMAWHAPA.

Mnowaas 6oKoBOH NOBEPXHOCTH
h UMAMHApa

S(6ox.) =27RH,

rae B — paguyc unnmHapa,

- ~ H — BricoTa uMnamHapa

OcHoBaHus UunuHapa — kpyru. S(kpyea) = TR2.

Mnouwlaab NoAHOA NOBEPXHOCTY UMANHAPA paBHa

S(noan.) = 2S(ocH. ) + S(6ok. ) = 2rR? + 27RH.
O6BLEM umnmHapa V(umnuHapa) = ~R2 . H.

Mnouaas 6oKOBOI NOBEPXHOCTM KOHYCa
BLIUNC/IAGTCA M0 GOpMyne:

S(6ok.)= 7 RI,

rae R — paawyc koHyca,

[ — o6pasyloLan KoHyca.

Mnouaas OCHOBaHWMA KOHYCA BEIUNCASETCA MO
dopmyne S(kpyra) = TR2.

MnouiaAs NOMHOA MOBEPXHOCTI KOHYCa
BEIUMCIAETCA Mo GopMyne

S(nonn.) = S(60k.) + S(kpyra) =mRIL + TR2.

OB6BEM KOHyCa BEIYMCAAIOT Mo dopmyne

~R2-H
V= 1 -H - S(xpyra) = #R"-H

3agauu 1719 CaMOCTOSITEILHOIO PellleHus :
uauuap:
1. O6bem mepBOTO HHJIMHIpA paBeH 12 MY BTOPOTO IWJIMHJIpA BHICOTA B TpU pasa Oouible, a
paanyc OCHOBaHHS — B JIBa pa3a MEHbIIIE, UeM y nepBoro. Haiiaure 06beM BTOPOTo MUIUHAPA.
2. Paguyc ocHOBaHWs UWIMHIpa paBeH 2, BbicoTa paBHa 3. Haiinure mwiomans OOKOBOMH
MOBEPXHOCTU LUIUHIPA.
4. JlnuHa OKpPY>KHOCTH OCHOBaHHUsS IMJIWHApPa paBHa 3, BbICOTa paBHa 2. Haiiaute muiomans
OOKOBOI MOBEPXHOCTH LIWIMH/IPA.

SRR 5. Ilnomane oceBoro ceueHus IIMHApa paBHa 4. Halinute momanp

- ~

w OOKOBOI TIOBEPXHOCTH IHJIHH/IPA.
., 6. Haiinure 06bem vacTn unnuHapa, M300pakeHHOH Ha PUCYHKE.

T 7. JlnuHa OKPYXHOCTH OCHOBaHHUsS LwinMHApa paBHa 3. [lnomans GoxoBoit
\ 0 MOBEPXHOCTHU paBHa 6. HaliquTe BBICOTY MIMHApA.

8. Ilmomans OOKOBOW MOBEPXHOCTH LMIMHApPA pPaBHA 271', a JuaMerp
ocHOoBaHusl — 1. HaiinuTe BbICOTY LIMIIMHIpA.
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Konyc:
1. Haiigure miomaas 00KOBOW MOBEPXHOCTH TeJla, MOJYYCHHOTO TIPU BPAIICHUU IPSIMOYTOJILHOTO
TPEYroJIbHUKA C KareTaMu 4 CM U 7 CM, BOKPYT OOJIBIIIETO KaTeTa.
2. BricoTa kKoHyca paBHa 5 cM, a yroJi py BepIIMHE 0ceBOro ceueHus paBeH 120°. Haiigute o0bem
KOHYyca.
3. BricoTa xonyca paBHa 12 cm, a ero oopa3syromnias pasHa 13 cMm. HaliquTe muomaas moaHoi
MMOBEPXHOCTU KOHYCA.
4. KBazpat co cTopoHO# 3 ¢cM BpamaeTcsi BOKpYT cBoei quaronanu. Haiaure miomans
MMOBEPXHOCTHU TeJa BPAILICHUS TeJla BPAIICHHUS.

MPAKTUYECKAS PABOTA Ne 79
Ha3Banue npakTuuyeckoii padboTbl: Boiuucienue niowaou chepol u 00véma wapa.

Heap paGoTbl: uCHONB3YyS paHee H3YyUYEHHBIM MaTrepuall, HayuyuThCs peliaTh 3a7adyd  Ha
BBIUHCIICHHE II01aau chepbl U 00bEMa mapa.

PesyabTarsl:

Dopmupyemoie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymectBnsaTe cOOp TaHHBIX IS aHATWU3a UCHOJb30BaHUS M (PYHKIIMOHUPOBAHUS
MIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnwie: MPII 01, MPIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnste: 11P6 09, I1P6 10, ITP6 11, I1P6 12, [1Py 14, I1Py 15, ITPy 16.
3Hanus: [Torsitue o cepe, mape U MX OCHOBHBIX AJIEMEHTAX.
yMenusi: Berauciienue miomanu chepsl U 00bEMa mapa.
Xoa padoThi:

Duzypa Yepmésc |Beauuuna Dop.myna
Okpyasrcrnocmo M auna
OKpyJHICHOCIU C =2aR
C =aD
Kpyz Il aowade kpyza
2
S=r R
Cdpepa / TN | T aowade
{ : ]\ cgpepul S =4aR’
\ // /
\\\/_///J/
Ilap 066¢m wapa 4
\% 25.7#{’2
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Hlaposevidkcecmenm llIapomiﬁ CeKmop L ap®eviit cnoi
TEJI0, MOJTYYEHHOE BPAILEHUEM l
KPYTOBOT'O CEKTOpa C yTJIOM, 4acTh 111apa, 3aKII0YCHHAs
4acThb L1apa oTcekaemast OT
HEro Kakon-HuOy/Ib

IIJIOCKOCTBIO

MeHbIIMM 90°, BOKpYT IpsMOH, MEXIY IBYMs
napajjiebHbIMU CEKYIIUMU

IIJIOCKOCTAMHU

coJeprKalieil OquH U3
OTrPaHUYMUBAOIINX KPYTOBOU

/

>
;,,_\’
A

Oovem waposozo
cezmenma:

V= gnhz(sR — h),

rae V— 00beM mapoBoro
CETMEHTAa;
R —pannyc mapa;
h —BrIcOTa cerMeHTa.

ITnowaos c*zmenmosoﬁ

CEKTOp PaInycoB

Obvem wapogozo cekmopa:

V= gnRZh,

rae V— 006beM mapoBoro
CEKTOpa;
R —panuyc mapa;
h —BrIcoTa cekTopa

IInowaos Yionnoii

Obvem wapogozo cnos:

V =cmh® +om(R} + R)h,

noeepxnocmu: noeepxnocmu:
Ssox. = 2TRA, S.. = TR(2h + V2Rh — h?),

e S0 — MIIOMIA
CErMEHTOBOW IMOBEPXHOCTH
mapa;

R —pannyc mapa;

h —BwIcOTa cermenTa

rae S, — IJIOIAa b MOJHOK
MMOBEPXHOCTHU IIIAPOBOTO
CEeKTOpa,
R —pannyc mapa;
h —BBICOTa cerMeHTa

rae V — o0bem mapoBoro
cI101;
R4 R, —paguycsl
OCHOBAaHHUI ClIO;
h —BBICOTA CITOST

IInowaos Loxoeoﬁ
noeepxmocmu:

S60K. = ZTl'Rh,
20e Sg,,. — TII0MAIh OOKOBOM

MMOBEPXHOCTHU IIAPOBOTO CJIOS;
R —pannyc mapa;
h —BrvIcOTa cerMeHTa.
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IIpumepsl pemienns 3axa4:
1. Haiigure miomanb cdepsbl, ecjiv paanyc paBeH:

a) RZ%Z[M; B) R =2 m;
0) R=5cwm; r) R=2V/3cm
Jlano: Pewenue:
a) R=2mm; I[Tnomans cheps papHa: S = 4mR?2. Tloacrasnsem
6 b
0) R=5cm; ) L
B R=vZwm a) §=dm-(QF =dm- o= gm A’
1 R=2V3cm 6) S =4m-5%=4m-25 = 1007 cM?
2
B) S=4m-(J2) =4m-2=8rm

— 2
S r) S=4m-(2,/3) =4m-2-3 = 241 cM?

Omeem.
a) S= %n i
6) S = 1007 cm?
B) S = 8mm?
r) S = 24m cm?

2. Inomaas cdepsr paBua 324 cm?. Haiizure paanyc R cdepsl.

Jlano: Pewenue:
S = 3241 cm? Dopmyna nrowadu cepui: S = 4mR2.
R? = a
4rm
R-?
S 324m
R= == |22 _ BT =9
41 4

Omeem: R = 9 cm?
3. Haiigure 00beM mapa, ecim paguyc R paBen 3 cm.

Hano: Pewenue:
R=3cu Dopmyna obvéma wapa: V = % - R3
‘ 4 4
V-2 V=§'7T'33=§'7T'27=4'T['9=36T[CM2

Omeem: V = 36m cm?
4. HaiiguTe paamyc mapa, ecin odbeM mapa pasen 288m m3

Jlano: Pewenue:
V = 288m m° Dopmyna ob6véma wapa: V = % -+ R3
3V=4-m-R3
) R3 = 3V
R-" C4m
3-288m
R3=—=3-72=216
4
R =3216 = 6 u

Omeem: R = 6 m
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3agaum 1J151 CAaMOCTOSITEILHOTO PellleH s :

1. [Tnomane 6obiIOro Kpyra mapa paBHa 3. Haiiaure mioniaib moBepXHOCTH LIapa.

2. Jlano nBa mapa. Pagmyc mepBoro mapa B 2 pasa Oousblie paguyca BToporo. Bo ckoibko pas
IUTOIIAb TOBEPXHOCTH NEPBOTO HIapa OOJIbIIIEe TUIOIMAAN TOBEPXHOCTH BTOPOTO?

3. Bo ckonbko pa3 yBennuutcs o0beM 1apa, eciy ero pajinyc yBeJIHUUuTh B TpU pa3a?

4. Pagmychl Tpex mapoB paBHbI 6, 8 u 10. Haiinure paguyc mapa, 00beM KOTOPOTO PaBEH CyMME HX
00BEMOB.

5. Obvem mepBoro mapa B 27 pa3 Oomnpiie oObemMa BTOporo. Bo CKOJbKO pa3 IUIOMIAIbL
MMOBEPXHOCTHU MIEPBOTO M1apa OO0JIbIIE TUIOIA U TTOBEPXHOCTH BTOPOTO?

6. Pagnycel aByx mapoB paBHbl 6 u 8. Haiinute panmyc mapa, mioniajas HOBEPXHOCTH KOTOPOTO
paBHaA CyMMe IUIOIIAJIel TOBEPXHOCTEH IBYX JaHHBIX ILIAPOB.

7. B mape paaunyca 15¢cMm npoBeIeHO CEUYeHHeE, IUIOIIA/Ib KOTOPOro paBHa 817 cm 2 Haiinure 06bem
MEHBIIETO IAPOBOTO CETMEHTA, OTCEKAEMOTO MJIOCKOCTHIO CEUCHHS.

8. Ha paccrosiHuu 9cM OT 1IeHTpa mapa MpoBeIeHO CEYeHUE, ATUHA OKPYKHOCTH KOTOPOrO paBHA
24n cm. Haligute 06beM MEHBIIIETO IAPOBOTO CErMEHTA, OTCEKAeMOT0 INIOCKOCTBIO CEUCHUS.

9. Jluamerp miapa paBeH BBICOTE KOHYyca, OOpa3yollas KOTOPOTO COCTaBIsieT C IUIOCKOCTHIO
ocHoBanus yroi 60. Haiinure oTHOIIEHHE 00BEMOB KOHYCA U 11apa.

10. B koHyc, oceBoe ceueHue KOTOPOro €CTh MPaBUIIbHBIA TPEyroJibHUK, BiucaH wap. Haiinure
OTHOIICHHE TUTOIIAAN ChEPHI K IO OOKOBOM MOBEPXHOCTH KOHYCA.

11. O6vem nunuHIpa paBeH 96m oM’ IIIoImab ero oceBoro ceuenus - 48cu.” Haitaute miomans
cdepbl, OMCAaHHOW OKOJIO IMJIHHPA.

12. JluameTp mapa paBeH BbICOTE LIMIMHJIPA, OCEBOE CEYEHUE KOTOPOro ecTh KBajapar. Haiiurte
OTHOIIIEHHE 00BEMOB IIapa ¥ LWIHHAPA.

HPAKTHYECKAS PABOTA Ne 80
Ha3panue mpakTudeckoii padorwl: Bwiuucienue niowaou nosepxnocmu u 06véma yceuyeHHOU
NUPAMUObL U YCeYEeHHO20 KOHYCA.
Heas paGoThl: HCHONB3Yd paHee W3yYEHHBIM Marepuas, HayduThbCs peliath 3aJadyd  Ha
BBIYHMCIICHHE TUIONIAIN IOBEPXHOCTHU U 00bEMA YCEUEHHOTO KOHYCA U YCEUEHHOM MUPaMU/IBI.

Pesyabrarsl:

Dopmupyemvie 3nemenmot IIK (npogheccuonanvno opuenmuposannoe cooepricanue):
— TIK 2.3. OcymectBasaTe cOOp DaHHBIX JUIsl aHAIWU3a UCIOJb30BaHUS M (PYHKIIMOHUPOBAHUS
IIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.

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

MPP 02.

npeomemnsie: 11P6 09, I1P6 10, TTP6 11, I1P6 12, [1Py 14, [1Py 15, ITPy 16.
3HaHus: [loHsTHE O YyCEeUeHHOI MUpamMuie, yceYeHHOM KOHYCE U UX OCHOBHBIX 3JIEMEHTAX.
yMeHusi: Borunicienue miom@aan NoBepXHOCTH U 00bEMa yCEUEHHOTO0 KOHYCa M YCEeUEeHHOM
TUPaMUJIBI.

Xox pa0doThI:
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YceueHHass nmpamMuaa

[nockocTh, MapansenbHas 0CHOBAHMIO MUPaMUAbI, OTCEKaeT
€€ Ha NMoAo6Hy NMMpaMugy 1 yCEYEHHYH MpaMugy.

M
/{\\ MHoroyronsHukmn A,B,C,D; nABCD -
/' f’ 'u] % OCHOBaHWSA Y CEYEHHON MUPaMUAbI.
/1 \ MepneHgukynap 0,0 — BbicoTa yceUEHHON
/ ‘J | \\ MMpaMUzbl.
'

<+ [nowazab 60KoBON NOBEPXHOCTM YCEYEHHON
nupaMuabL:

1
Se = E(Pl +P; )h
rae P, P, —nepumeTpbl 0CHOBaHWN,

c /1 — anocpema yce4EHHON Nupammubl.

¥ O6BEM yceuéHHON MMpamMuab!:

\% :%H(S1 +4/S,-S, +8,)

rae Sy, S, — Nnowaan 0CHOBaHNLN,
H - BbIcOTa yCeUEHHON MUpaMnABbI.

IIpumep 1. Haiitu miomaas 60KOBOM MOBEPXHOCTH YCEYCHHON TPEYTOJBHON MTUPAMHUIBI, €CITH OHA
MoJlyueHa M3 TMpPaBWIBHON NHpaMuibl ¢ OcHOBaHMeM 6 u amnodemoit 4 myrem OTCeueHUs
MJIOCKOCTBIO, TIPOXOSINEH Yepe3 CPeTHIO TUHII0 OOKOBBIX IpaHeil.

Pewmenue. 1o Teopeme o cpeiHEN TMHUHU ITOJYYUM, YTO BEPXHEE OCHOBAHUE YCEUEHHOM MMUPAMUIBI

paBHO 6 i = 3, a ano(ema paBHa 4 - % = 2. Torxaa, o popmyie: Sgo = % (P +P,)-h,
nomyuM Sgo = 7+ (33 +3-6) -2 =27

Ortser: 27.
YcedeHHBIN KOHYC

® dopmynbl:

V=§mmhma+ﬁ)

B =7(R+R))I

nonu.noe. =”(R+R1)I+ﬂR2 +ﬂT’2

3pecb h — BbicoTa
yCeyeHHOro KoHyca, R u
R1— paguychbl ero
BEPXHEro U HUXHEro
OCHOBaHuUN; | — ero
o6pasytoLlias

Sﬁok. noe.
)

Ilpumep 2. Ilnomaar OOKOBOW MOBEPXHOCTH KOHyca paBHa 48m, a
wioniaab OOKOBOM TMOBEPXHOCTH YCEYEHHOIO KOHycCa C TaKUMHU Ke
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OCHOBAHHMEM U YIJIOM HaKJIOHA 00pa3yloliel K IMJI0CKOCTH OCHOBaHMS paBHa 36m. Haiiaute BbICcOTY
YCEUEHHOTr'0 KOHYCa, €CJIM BBICOTAa HCXOJHOTO KOHYyca paBHa 10.

Pemienue:

[Tnomanes G0KOBOI MOBEPXHOCTH MEHBIIETO KOHYCA, KOTOPBIA JTOMOJHAET YCEUCHHBIH KOHYC /O
IIOJIHOTO, PaBHA PA3HOCTH UX IUIOIIAIEH IOBEPXHOCTEH:
Sman=48n—-36m=12m.

OTHomIeHWe TUIOMAAeH OOKOBBIX MOBEPXHOCTEH OOJBIIOTO U
Majoro KOHYCOB PaBHO KBajpary KodpduiueHta mnoaoodus
MEXIy HUMHU:

S 48m
SO —f2=—— =4 k=2
Swan 12m
Torma BEICOTEI KOHYCOB OTHOCSTCS APYT K APYTY:
h 10
601 — — k=2
hMaJ'I hMaJ'I
Torna hya=5=Nycea=hoonhyan=10—-5=5

OTtBert: 5

3agauu 1719 CaMOCTOSITEILHOIO PelleHus:

1. CTopoHBl OCHOBAHUU MPABUJIBHON YCEUEHHOM YEThIPEXYrojJbHOW mUpaMuibl paBHbl 4 U 6.
Haiigure mniomanp JUaroHaJbHOTO Ce4YeHHs, eciau OokoBoe pedpo olpasyer ¢ OoJbLIUM
OCHOBAaHHMEM YTOJl, PaBHbIi 45.

2. Haiigute BBICOTY NpPAaBWIBHOM YCEYEHHOM YETBIPEXYTOJbHOM NHMpPaMUAbI, CTOPOHBI
OCHOBaHUI KoTopoi paBHsl 14 u 10, a amaronans pasHa 18.

3. B ocHOBaHMSX yCEUYEHHOH NHUpaMUbl NPaBUIIbHBIE TPEYTOJIBHUKU CO CTOpoHamu 2 u 6.
Ompenenurte BHICOTY ATOM MUPAMHUJIBI, €CIIU €€ 00bEM paBeH 52.

4. OcHOBaHMSIMH NPAaBUIBLHON YCEUEHHOW MUPaMUJbI CIyKaT KBaApaThl CO CTOPOHAMHU a U b
(a>b). BokoBbie pebpa HaKIIOHEHBI K IIOCKOCTH OCHOBAHUS MOJ yrioM o. Ompenenure BETHUUHY
JBYTPAHHBIX YTJIOB IIPY CTOPOHAX OCHOBAHUH.

S. B TtpeyronpHON ycedyeHHON mnupamuze BbicoTa paBHa 10. CTOpOHBI OJHOTO OCHOBaHMS
paBHbl 27,29 u 52, a mepumeTp Apyroro ocHoBaHHs paBeH 72. Omnpeaenute o0bEM yceueHHOU
MU paMHJIbI.

6. B ocHOBaHMAX yCEYEHHOM NHpaMUbl JIEKAT MPSMOYIOJbHBIE TPEYTOJIBHUKU C OCTPHIM
yriioMm 60. ['MIoTeHy3bl 3THX TPEYroJbHUKOB paBHbI 6 U 4. BeicoTa nanHoi nupamuael. Halinure
00BEM YUEHHON TUPaMUJIBL.

7. CTopoHBI OCHOBAHMI IPABWIIBHOMN YETBIPEXYTOJIBHON yCEUEHHOW MUpaMHIbl paBHbI 4 U 4,
O0KOBast TpaHb HAKJIOHEHA K TUIOCKOCTH OCHOBaHUs MoJl yriioMm 60. Haliaure monHyo MoBEepXHOCTb
MUpPaMHIBI.

8. CTopoHBI OCHOBAaHHUS IPABWIIBHOM YETBIPEXYTOIbHON YCEUEHHONW MUPaMMJIbl OTHOCATCS, KaK
3:2. Beicota nupamuasl paBHa 3. bokoBoe peOpo COCTaBISIET C TIOCKOCThIO OCHOBaHUS yroi 60.
Haiinure 06b6M mupaMubI.

9. BokoBoe peOpo nmpaBUILHON YETHIPEXYroJbHON yCeUeHHOW MUpPaMU/Ibl paBHO U HAKJIOHEHO
K TJIOCKOCTH OCHOBaHUs moj yriiom 60. /luaroHanb THpaMuAbl MEPICHIUKYISIpHA OOKOBOMY
peOpy. Haiiaure mimomaab MEHbIIETO OCHOBAHUS TUPAMUJIBL.
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10. Paanycsl OCHOBaHMH yCEYEHHOIO0 KOHyca paBHbI 3 ¢cM M 6 cM, a BbICOTa paBHa 4 cMm.
Haiimure oOpa3yromyro yCeueHHOro KOHYyca, IUIOm@aAh OOKOBOM U IMOJIHOM TOBEPXHOCTH
YCEUYEHHOI'0 KOHYCA.

11. Hana tpanemuss ABCD, B kotopoi £ A=909 D =309BC = 3v3¢cm, CD = 6 cm.
Boruncnute miomaas OOKOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCA, OOpa30BaHHOIO BpallleHHEM
JTAHHOW Tpareiuu BOKpYr CTOpoHbl AB.

IMPAKTHUYECKAS PABOTA Ne 81
Ha3Banue npakTu4yeckoi padorel: Pacuem o0vema emMecmumocmit 6euecms.

Hean padorsl: Hayunthcs NpUMEHATHh paHee M3yYEHHbBIM MaTe€pual, CBA3aHHBIM C BBIYUCICHUEM
00BEMOB MPOCTPAHCTBEHHBIX (DUTYP /ISl PEIICHUS MPAKTHUECKUX 3a7ad.

Pesyabrarsl:

Dopmupyemuie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymecTBasaTh cOOp JaHHBIX JJIS aHAIHM3a WCIOJIB30BAHUS M (HYHKIMOHHPOBAHUS

IIPOrpaMMHO-TEXHUYECKHUX CPE/ICTB KOMITBIOTEPHBIX CETEH.

memanpeomemnwie. MPII 01, MPIIT 04, MPII 07, MPII 08, MPII 16, MPII 18, MPII 19, MPII 21,
MPK 08, MPK 11, MPP 02, MPP 09.
npeomemnsie: 11P6 01, I1P6 06, ITP6 09, ITP6 10, ITP6 11, ITP6 12, ITP6 14, I1Py 14, I1Py 15, 1Py
16, ITPy 19.

3HAHHUA: [IOHATHUE O IPOCTPAHCTBEHHBIX (PUTypax.

YMEHHs: IpUMeHEeHNe GOpMYJI JUIsl BBIYUCIEHNS 00bEMOB POCTPAHCTBEHHBIX QUTYP.
Xoxa pa0doThI:
Vcnonb3ys MaTepuai NpeabIyIuX IPAaKTUYECKUX paboT, pEUTh MPaKTUYECKUe 3aJauu:

1. Erumerckue mnupamuel — JpeBHeWIIee M BMeCT€ C TeM
€IMHCTBEHHOE COXPAHUBIIEECS [0 HAIIUX JHEH 4YydO CBETa. / /
[Mupamuna Xeonca umeer GpopMy MpaBUIBHON YETHIPEXYTOIBHOM &
nupamMuibl. BeicoTa mupamMubl Ha CEroAHSIIHUNA I€Hb COCTABIISET

o —
138,75 M, ctopona ocHoBanus 230M. Beruncnure o0beM MupaMuIbI.

2. Bpraucnure KOMMYecTBO HEe(TH B TOHHAX, HAXOMAAUICHCS B IUCTEPHE MMJIMHIPUYECKOM
(GbopMbI, TUaMeTp KOTOpPOH paBeH 22 M, a BbIcoTa 8M, IIIOTHOCTH HepTH 800 Kr/Mm°.

3. Tpu natyHHbIX KyOa ¢ pé€opamu 3cM, 4cM U ScM nepernsiaBiieHbl B ouH Ky0. Kakyto mmny
uMeeT pedpo 3Toro Kybda?

4. Kaxoii 00beM MOJIOKa MOXET BOWTH B TeTpamak B BUJAE MHUPaMH]Ibl, OCHOBaHUE KOTOPOM
PaBHOCTOPOHHUI TPEYTOJBHUK €O CTOpOHOU 20cM, BBICOTOM 24CM.

5. Haiitu nuamerp MemHO#M TPOBOJIOKH, eciu 30M MpoBOIOKH BecaT 121,2r u MIOTHOCTh MeIH
8,9F/CM3.

6. CKOJBKO MIAPHKOB JHAMETPOM B 1CM MOXHO OTJINTH M3 KyCKa CBHHIIA BECOM B | KT, eciH
IUIOTHOCTH cBUHIA 11,4 r/em>?

7. CKOJBKO JUTPOB BOJABI BMEIIAET BOJOEM, UMEIOIINI (hOPMY MPABUIIBHOM YEThIPEXYTOJIbHOM
YCEYEeHHOM MUpaMu/Ibl, €CIIM TIIyOuHa ero paBHa 1,2 M, a CTOPOHBI 1 e

ocHoBaHu# — 10M u Sm? |
8. Haiigure oObeM peranu, HM300paKEHHOW HA PUCYHKE (BCe I —

|
JBYI'PaHHBIE YIJIbl — IIPSIMBIE). L lew

213



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

ABTOLIMCTEpHA ISl TEPEBO3KM MOJIOKa MMeeT (opMy LIMIWHApAa. BHYTpeHHHI auamertp,
Kotoporo paBeH 1,4 M, a mnuna - 3,5 M. CKOJIBKO TOHH MOJIOKAa MOXHO HAaJUTh B TaKylo
LUCTEPHY, €CIIU 3aMoJHUTh ee goBepxy? IlnoTHocTh Mosoka 1032 K/,

B LHIMHAPAYECKHIT COCY/I, B KOTOPOM HAXOXMTCS 6 AM° BOJBI, ONYCTHIIH AeTab. [Ipi 5ToM
YPOBEHB KHJIKOCTU B cocyze moausuics B 1,5 pasa. Uemy paBen o0bem aeranu?

Kyua mebnst umeer KoHHYECKyt0 Gopmy, panyc OCHOBaHHS KOTOPOW 2M U oOpasyromias
3,5M. CKOJIBKO HA/J0 BO30OB, YTOOBI MEPEBE3TU BECh I1€0EHB, YIOKEHHBIM B JECSITH TaKUX
Ky4ax, eciu 1 M° 111eGHS BECHT 3 T U Ha OJIUH BO3 rpy3st 0,5 T.

[IpsimoyronbHBIN 3010TOM JUCT HMeET pa3Mepbl 4,7cM X 6,2cm U BecuT 6,3r. Haiinute
TOJIILIMHY JIUCTA (TIOTHOCTH 30J10Ta 19,3r/em?).

bak, umerommii GopMy mpaBMIIBHONW YETHIPEXYTOJIBHOM YCEUSHHON HHpPaMHJIbI, BMEIIAET
19001 Gensuna. Haiigure riyOuHy 3TOoro 6aka, eciu CTOPOHBI
ero ocHoBaHu# paBHbl 60cM u 40cwm.

XenesHomopokHass Hachlllb JaHa B pa3pe3e (CM. 4epTéx);

pasMEpbl yKa3aHbl B MCTpax. HaﬁTI/I, CKOJIBKO KY6I/I‘ICCKI/IX

METPOB 3eMJIM MPUXOAUTCS Ha 1 KM HACBIINH. - 14
BuyTpenHuii nuamerp 4yryHHOro moJjioro mapa 8cM, a BHemHui 10cMm. Haiitu Bec mapa
(TUI0THOCTH yryHa 7,3r/cm).

CrakaH4uK JUI1 MOPOKEHOTO KOHUYECKOH GpopMbl nMeeT 12¢cM TIyOrHy B SCM 110 TuaMeTpy
BepxHel yacTh. Ha Hero cBepxy MOJIOKWIN J1BE JIOKKH MOPOXKEHHOTO B BHJIE ITOJIyLIApHUN
nuamerpa ScM. IlepenosHuT 11 MOpOKEHOE CTaKaHUUK €CJIH IT03BOJIUTh EMY PacTasiTh.
CBuHLOBas Tpy0a C TOJNIIUMHONW CTEHOK B 4 MM HUMeeT BHYTpeHHUN auamerp 13 mwm.
CkonbKo BecsT 25 M 3Toi TpyOBl, €ClIU MIIOTHOCTh CBUHIA | 1,4r/cm®?

Ha mnonke B Mara3uHe CTOST /iBe OaHKHM LMIMHIPUYECKOH (OPMBI 3eMISTHUYHOIO BapeHbs
OJTHOTO U TOTo ke copTa. OHa OaHKa B 2 pa3a BbIIIE JPYroi, HO 3aTo €€ quaMeTp B 2 pasza
MeHblle. Beicokas Oanka crout 23 neHrta, a Hu3Kas 43 neHra. Kakyio u3 0aHOK KymHTb
BeITOTHEE?

Cror cena umeer (GpopMmy LMWIMHJIpa ¢ KOHUYECKUM BepxoM. Paguyc ero ocHoBanus 2,5 M,
BbICOTa 4M, NMPUYEM IWIMHIPUYECKAs: YacTh CTOra MMeEeT BbIcOoTy 2,2 M. OmnpenenuTth Bec
crora (mmotHOCTB ceHa 0,03r/cm).

CranpHoit Ban, umeromuit 1,40 M ymunet u 0,083 M B Auamerpe, 00TaunBaeTCcsl HA TOKAPHOM
cTaHke, npuuém ero aumamerp ymeHbmaerca Ha 0,003 M. CkonbKO OH TepsieT B Bece
onarogaps 006Touke? (MIOTHOCTH CTAIH 7,4T/CM3)

INPAKTUYECKAS PABOTA Ne 82

Ha3panue npaxktuyeckoil padotbl: [/pumvepsi cummempuili 6 npogeccusx u cneyuanrbHoCmsx

MexXHo10cu4ecKoco H[?O(i)lzlflﬂ.

eab padoThI:

Pesyabrarsl:

Dopmupyemoie 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):

— TIK 2.3. OcymectBnsTh cOOp OaHHBIX JUIS aHAIW3a UCIOJb30BaHUS M (PYHKIIMOHUPOBAHUS
MIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.

memanpeomemnsie:. MPII 01, MPII 04, MPI1 07, MPII 08, MPII 16, MPII 18, MPII 19, MPII 21,

MPK 08, MPK 11, MPP 02, MPP 09.
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npeomemnsie: 11P6 01, I1PG 06, TTP6 09, ITP6 10, I1P6 11, ITP6 12, ITP6 14, I1Py 14, I1Py 15, [Py
16, [1Py 19.

3HAHMSA: TIOHITHE CUMMETPHUH U €€ BUJIAX.

YMEHHSI: TIOCTPOSHUE CHMMETPUYHBIX (huryp.
Xopn padoThl:
B naubGonee obmem Buze moja "cuMMeTpuen' B MaTeMaTHKE MOHUMAETCS TaKoe MpeoOpa3oBaHUE
MPOCTpaHCTBA (IJIOCKOCTH), NPU KOTOPOM Kakgas Touka M mepexoauT B JApYyryi Touky M'
OTHOCHUTEJILHO HEKOTOPOW TUIOCKOCTH (MW TpsMOM) a, Korga oOTpe3ok MM' sBusercs
MEPIEeHIUKYISAPHBIM IUIOCKOCTU (WM MPsAMOI) a u nenutcs ero nomonam. [lnockocts (nmpsmast) a
HA3BIBAETCS TPU ITOM IUIOCKOCTHIO (WM OChIO) cuMMeTpuu. K (QyHIaMEHTAIBHBIM MOHSTUSM
CUMMETPHUU OTHOCSITCSL IJIOCKOCTh CUMMETPUH, OCh CUMMETPHH, LEHTP cUMMETpuu. [110CcKoCThIO
cumMMeTpun P Ha3bIBaeTcs Takasi MJIOCKOCTh, KOTOpasl NenuT (pUrypy Ha JBE 3€pPKAIBHO PaBHBIE
4acTH, PACIIOJIOKEHHBIE IPYT OTHOCUTEIBHO JpYyra Tak, Kak MPEeJAMET U €ro 3epKaJlbHOE OTPAKEHUE.
Buapl cummerpun.
LenTpasbHas cuMMeTpus
CummeTpusi OTHOCHTEIIBHO TOYKH WM IIEHTpajdbHas CHUMMETPUS — OTO TaKoe CBOMCTBO
TEOMETPHUECKON (HUTyphl, KOrjna Jr000H TOYKe, pPACHONOKEHHOW 1O OJHY CTOPOHY LEHTpa
CUMMETPHUH, COOTBETCTBYET JIpyras TOUKA, PACIOJIOAKEHHAs 110 IPYryr0 CTOpPOHY LeHTpa. [Ipu stom
TOYKHU HAaXOJATCS Ha OTPE3Ke NMPAMOMN, TPOXOASILEH Yepe3 UEHTP, ASAIIMN OTPE30K MMOMOJIAM.
IIpaxmuueckoe 3a0anue.
Hanbl Touku A, B u M. IloctpoiiTe TOUKY, CUMMETPUYHYIO TOYKE M OTHOCUTEIBHO CEPEIUHBI
oTpe3ka AB.
Kaxkue u3 cnenyrommx 0ykB UuMeroT 1ieHTp cummetpun: A, O, M, X, K?
WmeroT 1 LIeHTp CUMMETPHH: a) OTPE30K; 0) JIyd; B) apa MepeceKaronxcs IpsIMbIX; T') KBaapatT?
OceBasi cummerpus
CuMMeTpHsi OTHOCHUTEIBHO TMpsIMOM (MJIM oOceBas CHUMMETpUs) — O3TO TaKoe CBOMCTBO
reoMeTpUUYECKOi (GUTYpHI, KOra Jr00i TOUKe, pacloI0KEHHOH MO OJHY CTOPOHY IPSIMOM, BCeraa
OyIeT COOTBETCTBOBATH TOYKA, PACIOJIOKEHHAas MO JPYryld CTOPOHY TMpsIMOW, a OTpPEe3KH,
COEUHSIOIIUE 3T TOYKHU, OYAYT MEeprEeHANKYIIPHBI OCH CHMMETPUHU U JAETISATCS €10 MOIOJIaM.
Ipaxmuueckoe 3a0anue.
JlaHbl 1B€ TOYKU A U B, CHMMETpPUYHBIE OTHOCUTEIIBHO HEKOTOPOU npsiMoM, 1 Touka M. [Toctporite
TOYKY, CHAMMETPHYHYIO TOUYKE M OTHOCUTEIIBHO TOM 7K€ MPSMOM.
Kaxkue n3 cnenyrommx OykB uMeroT och cummetpun: A, b, I', E, O?
CKoJbKO Ocelt CHMMETPUH UMEET: a) OTPE30K; 0) mpsmas; B) xyd?
CKonbKO Ocelt CHMMETpUU UMeeT pUCYHOK? (cM. puc. 1)

Puc. 1
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3epkajbHasi CHMMeTPHUA

Touku A u B Ha3bIBalOTCS CUMMETPUYHBIMU OTHOCUTEIBHO IIOCKOCTH 0 (INIOCKOCTh CHMMETPHH),
€CJIN IUIOCKOCTh O IPOXOJUT Uepe3 CEpeAHY OTpe3Ka AB U NepneHAUKYIsIpHA K 3TOMY OTPE3KY.
Kaxxiast ToUKa MI0CKOCTH 0L CYMTACTCSI CHMMETPUYHOM cama cebe.

IIpakmuueckoe 3adanue.

Haiinure koopauHaThl Touek, B KoTopsie nepexonar Touku A (0; 1; 2), B (3; -1; 4), C (1; 0; -2) nipu:
a) LEHTPaJIbHOM CHMMETPUM OTHOCHUTEJIBHO Hayaja KoOOpIuHaT; O) OCeBOW CHUMMETpPHUH
OTHOCUTEJIBHO KOOPAMHATHBIX OCEH; B) 3€pKAJbHOM CHUMMETPUU OTHOCUTEIBHO KOOPIMHATHBIX
IIJIOCKOCTEM.

B npaByro uiu J1eByI0 epuaTKy NEpEXOIUT MpaBas nepyaTKa Ipy 3epKaJbHON CUMMETPUN? OCEBOM
CUMMETpUN? NEHTPAIbHONH CUMMETpUN?

Ha pucynke moka3zaHo, kak nugpa 4 orpaxaercs B ABYX 3epkamax. Yto OyneT BHIHO Ha MecTe
3HaKa BOIIPOCa, €CIIU TO ke caMoe clienarhb ¢ nudpoi 57 (cm. puc. 2)

Ha pucynke nokasano, kak cinoso KEHI'VPVY orpaxaercsa B 1Byx 3epkanax. Uro momyuures, eciu
TO ke camoe TpojenaTh ¢ unciiom 20107 (cMm. puc. 3)

4|p 5|
v 17

Puc. 2

KEHTYPY VAV THIN 2010
|KRdRIHIN ?

Puc. 3

1. UnnuBuayansHoe: JOCTPOiTe, MPUMEHNUB OCEBYIO CHMMETPHIO (CM. pucC. 3).

—dqq r—2
E SR / S B
.

Puc. 3

2. [loctpoiite purypy, CHMMETpUYHYIO TaHHOW OTHOCUTENBHO: a) TOUKH; 0) MpsMoil (cM. puc. 4,
5).
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3.

4.

Puc. 4 Puc. 5

TBopueckoe 3ananue: «B Mupe )KuBOTHBIX». Hapucylite mpeacraBuTens U3 MUpa >KMBOTHBIX U
IIOKaXXUTE OCb CHMMETPHH.

OTBeThTE HA BOIIPOCHL:

1) Tlouemy ke B mpupoze uaput cummerpusi? [louemy CHMMETPUYHO BCE )KUBOE OT
MHUKPOOPIaHU3MOB 10 4eJI0BEeKa?

2) IlpuBenute npuMepbl CHMMETPUH B apXUTEKTYpPE, CKYJIBITYPE, )KUBOIIKUCH, JTUTEPATYpE,
MY3bIKE, TAHLAX.

3) TI'me mpuMmeHsieTcsi CAMMETpUS y Bac B podeccun?

HPAKTHYECKAS PABOTA Ne 83
Ha3BaHnue npakTuyeckoii padoTnl: /loocuem uucia pazmewenuil.
Henap pabdoThl: 3aKpenuTh HABBIKK BBIYHCICHHUS YWCIA KOMOWHAIMA C TOMOINBIO (DOpMyITsI
pa3MENIECHU.

PesyabTarsl:

Dopmupyemovie 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooeprcanue):
— TIK 2.3. OcymectBnsaTh cOOp TaHHBIX IS aHATW3a UCIONIL30BaHUS M (PYHKIIMOHUPOBAHUS
MPOTPaMMHO-TEXHUUECKUX CPECTB KOMITBIOTEPHBIX CETEH.
memanpeomemnste. MPIT 01, MPII 02, MPIT 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnuie: 11PG 08, I1Py 02, ITPy 03, ITPy 04, ITPy 12, ITPy13, ITPy 18.
3HAHMSA: TIOHATHE pa3MEIICHUH.
yYMeHHsI: IpUMeHeHUe POpMYJIbl pa3MEIIeHUN TPU BHIYUCICHUH YMCIa KOMOMHAITHIA.
Xox padoTsI:
Onpenenenue. Pazmewienuamu 13 N 3JIEMEHTOB MO M Ha3bIBalOTCS TaKHE COEIWHEHUS,
KOTOpBIE OTJIMYAIOTCS APYT OT Apyra MO0 CaMUMU AJIEMEHTaMH, TUO0 MOPSAAKOM UX CIIEOBAHHUS.
m n!
A oy
Ipumep. Ilpu paccrenoBaHUU XHILIEHUS YCTAHOBIEHO, UYTO y NMPECTYMHUKA CEMU3HAYHBIN
TeneoHHBI HOMEpP, B KOTOPOM HU OJAHA Iudpa He MOBTOpsieTcs W HeT Hyns. CremoBaTensb,
nojiarasi, 4yTo mepedop ITHX HOMEPOB IMOTPEOYeT OJHOTO-ABYX YacOB, JOJIOKUI O PACKPBITHU
npectyruienus. [Ipas nu oH?

Pemenne. Yncao HOMEpPOB paBHO YMCITY pa3MeEUIEHUH U3 9 31eMeHTOoB 10 7, T.€. paBHO A74 .
9 1.2-.3-4-5-6-7-8-9
(-7 1.2
Jaxe ecnu Ha MPOBEPKY OJHOTO HOMEpa TpaTuTh | MUHYTY, TO Ha Bce yhnet 3024 vaca uinu
126 cytok. Takum oOpa3om, ciieioBaTeb — HE MpaB.

=3-4-5-6-7-8-9=181440 HOMEpPOB.

Ilo hopmyne nomyqaem A =

33H3HHH AJIA CAMOCTOATEJIBHOIO PCILICHUA
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1. Cxonpkumu cioco0aMu MOKET Pa3MECTHTBCSI CEMbSl U3 TPEX YEJIOBEK B UYETHIPEXMECTHOM
KyIIe, €CITU IPYTHUX MMacCaKUPOB B KyIie HET?

2. U3 30 yuacTHMKOB coOpaHHs HaJo BBIOpaTh mpezcenatens u cekperaps. CKOIBKUMHU
CIOCO0aMM 3TO MOXKHO CJIENaTh?

3. Ha cranmmm 7 3amacHbeix myredl. CKOJIBKUMH CIIOCOOAaMHM MOXHO pacCTaBUTh Ha HUX 4
noe3na?

4. CkonpKuMHU cmocobamu 6 CTYAEHTOB, CHAIOIIUX OSK3aMEH, MOTYT 3aHSATh MecTa B
ayAUTOPUH, B KOTOPOIl CTOUT 20 OJJHOMECTHBIX CTOJIOB?

5. Ha ctpanune ampboma 6 cBoOOmHBIX MecT i (ororpadmii. CKOMbKUMH CIIOCOOaMH
MOJKHO BIIO)KHTH B CBOOOJHBIE MecTa: a) 2 dororpaduu; 6) 4 dororpaduu; B) 6
dororpaduii?

INPAKTHYECKAS PABOTA Ne 84
Ha3zBanue npakTuueckoii padorwl: /loocuem yucna covemanuii.

Heap paboTbl: 3aKpenuTh HABBIKK BBIYHCICHUS YKCIa KOMOMHAIMM C TOMOIIBIO (OpMYIIbI
COUYETaHUH.

PesyabTarsl:

Dopmupyemvie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymectBnsaTs cOOp TaHHBIX IS aHATW3a UCIOJIb30BaHUS M (PYHKIIMOHUPOBAHUS
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 08, [1Py 02, [1Py 03, TPy 04, ITPy 12, I1Py13, 1Py 18.

3HAHMS: TIOHATHE COYETAHUH.

YMEHHUS: IPUMEHEHHE (OPMYJIBI COUETAHUM MPU BHIYUCIEHUN YUCIIa KOMOMHAIUH.
Xoxa padoThI:

Omnpeneaenune. Couemanuamu U3 N 3JIEMEHTOB IO M HA3BIBAIOTCS TAKUE COCAUHEHUS,

KOTOpBIE OTIMYAIOTCS APYT OT Apyra XOTs Obl ogHuM d1emMeHToM. ([loaMHOKecTBa, OTIHUYArOIIHEeCs
JPYT OT Apyra TOJBKO MOPSIKOM CIIEOBAHUS AIIEMEHTOB, HE CYMTAIOTCS Pa3IMYHBIMHU. )

o m
Yucao coueTaHuii U3 N 3JIEMEHTOB 10 M 0003HAYACTCS CUMBOJIOM Cn U BBIYUCIIACTCA 11O

bopmyre:

m |
o A n!

" P (n—m)!m!

IIpumep. B mtaTe mpokypaTypbl 00JacTHOTO IIeHTpa uMeercs 16 cienoBareneii. CKOIbKUMU
crocob6aMyu MO>KHO BbIOpaTh 2 M3 HUX JUIsl POBEPKH ONEpPaTUBHOM MH(GOPMAIMU O TOTOBSAILIEMCS
MPECTYTUICHNN?

Pemenne. Criocob0oB CTOJIBKO, CKOJIBKO CYIIECTBYET JIBYX3JIEMEHTHBIX TOJAMHOKECTB Y
MHO’KECTBA, COCTOSIIIErO U3 16 2IEMEHTOB, T.€. UX YHCIIO PABHO

, 16/ 16-15-14.13...-1 15.16

= =120, T.e. Bcero 120 crmoco6oB BeIOOpa

ClG = =
16-2)220  14.13..-1.2-1 2

clieoBaTelIeH.

3agaHus AJ151 CAMOCTOSITEILHOIO PellleHUsI:
1. Bcrperunuch 11 ¢pyr6ommucToB 1 6 XOKKEUCTOB, M KQXKIBIA CTAJ IO OJHOMY pa3y UrpaTh C
KaXKIbIM B IIAILIKH.
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a) CkoapKko BeTped Obuto Mexay pyroomucramu?

6) CKOJIBbKO BCTpeY OBLIO MEXTY XOKKEUCTaMU?

B) CKOJIbKO BCTped ObU10 Mexy (pyTOOTMCTaMU M XOKKEHCTaMU?

r) CKOJIbKO BCTpEY OBLIO BCETo?

2. B otnene paboTaroT 5 BeAyUMX U 8 CTApIINX HAYYHBIX COTPYIHUKOB. B KOMaHIUPOBKY HA0
MOCJIaTh JIBYX BEIYIIHUX M TPEX CTAPIIUX HAYYHBIX COTPYAHUKOB. CKOJIBKUMHU CIIOCOOAMU MOKET
OBITh ClIeTIaH BBIOOP COTPYAHUKOB, KOTOPBIX HAJ0 MOCIaTh B KOMaHIUPOBKY?

3. CKOBKUMH CTIOCO0aMu Tpymmy 13 12 4emoBeK MOXKHO pa3OHUTh Ha JIBE TPYIIIHL: a) o 4 u 8
YeJIoBeK; 0) 1Mo 5 u 7 4enoBek?

4. B npaBuibHOM 17-yrojapHUKE IPOBEIN BCE JUATOHAIIH.

a) CKOJIbKO BCETO MOJYYUIIOCh OTPE3KOB?

6) CKoJIbKO BMeeTCsl CTOPOH?

B) CKOJIbKO NMPOBENIN AUaroHanei?

r) CKOJIbKO BCEro AMaroHaieil B BBITYKJIOM N-YroJbHUKE?

5. BeTpeTunnch HECKOIBKO YEIOBEK U CTaIM 310pOBaThCS APYT ¢ Apyrom. M3BecTHO, U4TO
pykomnoxatuii 661510 0T 60 10 70. CKOJIBKO Y€IOBEK BCTPETHIINCH, €CIIU U3BECTHO, UTO:

a) KKJIBIN 3I0pOBAJICS C KaXKIBIM;

0) TOJBKO OJIMH YEJIOBEK HE 3/I0POBAJICS HU C KEM;

B) TOJIBKO JIBOE HE MMO3/IOPOBAIHACH MEXKTY COOOM;

T') 4YeTBEPO MO3J0POBATHCH TOIBKO MEXYy COOOH.

ITPAKTUYECKAS PABOTA Ne 85
Ha3Banue npakTuieckoi padotwli: [loocuem yucia nepecmaHoBox.

Heap padoThl: HAYYUTHCS PelIaTh 33/1a4l Ha BBIUYMCICHHUE YMCIIa KOMOMHALIUN C HCIIONb30BAaHUEM
(hOopMyIIbI IEPECTAHOBOK.

Pe3yabTarsl:

Dopmupyemvie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepirycanue):
— TIK 2.3. OcymectBnsaTh cOOp TaHHBIX ISl aHATW3a UCIOJL30BaHUS M (PYHKIIMOHUPOBAHUS
MIPOrpaMMHO-TEXHUUECKUX CPEACTB KOMITBIOTEPHBIX CETEH.

memanpeomemnste. MPIT 01, MPII 02, MPIT 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.

npeomemnsie: 11P6 08, [1Py 02, [IPy 03, TTPy 04, ITPy 12, ITPy13, IIPy 18.

3Hanus: [loHsTHE O IEpecTaHOBKAX.

yMeHusi: Beruucienue yrcina KoMOUHANIUMN C TOMOIIBI0 (POPMYITBI TEPECTAHOBOK.
Xon paborsr:

Ilepecmanoskamu W3 N DIEMEHTOB HA3BIBAIOTCS TAKWE COEIUHEHUSI U3 N BJIEMEHTOB,

KOTOpBIE OTINYAIOTCS APYT OT APYTa JIMIIb HOPSIKOM ClieloBaHus dineMenTos. P, =n!

IIpumep 1. 3amok ceiiba OTKpBIBaeTCS, €CIM BBEACHA TMpaBWIbHAS KOMOHWHAIIMS.
[IpecTynHUK MBITaeTCsA OTKPHITH ceiid), Habupas koa Hayaady. OH 3HAET, UTO KOJI COCTOUT U3 Ludp
1,2, 3,4, 5, 6 npu yClIOBUH, UTO BCE YUCIIA HE MOBTOPSIOTCS U mocieAaHeit sisasercsa 5. CKOIbKO
MONBITOK €My IPUAETCS CAENATh.

Pemenne. Tak Kak 4uMCIO IATH JOJDKHO CTOSATH HA ITOCIEIHEM MECTE, TO OCTAJbHEIC IIATh
nudp MOTYT CTOSITH HA OCTABIIMXCSI MECTaX B JIFOOOM nopsiake. CieroBaTebHO, KOJTUYECTBO KOJOB
W3 MIECTU3HAYHBIX YHCENI, C MATEPKON Ha KOHIIE, PABHO YHCIIY TIEPECTAHOBOK M3 IISTH AJIEMEHTOB,
1.e. P, =51=5-4.3-2-1=120.
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IIpumep 2. CkoabKuMU crocoO0aMu MOXHO PAacCTaBUTH JEBSATh PA3IMYHBIX KHHUT Ha MOJIKE,
9TOOBI OTPEICIICHHBIC YSTHIPE KHUTH CTOSITU PSIOM?

Pemenne. bynem cunMtath BBIJCICHHBIC KHUTH 3a OJHY KHUTY. Torma yxe i IIECTH KHUT
cyuiectByeT Pe=6!=720 nepectanoBok. OHaKO YEThIPE ONPEAEICHHBIE KHUTY MOKHO IIEPECTaBUTh
Mexay coboit P4=4!=24 ciocobamu. 1o mpaBuily yMHOKEHUSI IMEEM

Py,-P, = 720 -24 = 17280.
3agauu AJ5 CAaMOCTOSITEILHOTO PelIeHusI:

3agaua 1: CKOJIBKO Pa3IMYHBIX YETHIPEX3HAYHBIX YHUCET MOXKHO COCTaBUTh U3 mudp 0, 1, 2, 3,
eciu Kaxaas nudpa B n300pakeHUH 9rciia BCTpeYaeTcst OUH pa3?

3agaua 2: CKOJIBKUMU CIIOCO0aMU MOXKHO OOHTH O CTYJIhEB TKaHBIO, €CIIM UMEIOTCS TKaHU 6
Pa3IMYHBIX [[BETOB M BCE CTYJIbs JOJKHBI OBITh PA3HOTO IIBETA.

3agaua 3: J[auHUK BBIIEIII Ha CBOEM Y4YacTKe CeMb I'PSAAOK JUIS BBIPAIIMBAHUS OBOIICH, T.K.
XO4YeT MMETh CBOM IMOMHJIOPBI, OTYpIbI, Mepel], JTyK, YEeCHOK, canar W Kabauku. Kaxawlii BUJ
JOJKeH UMETh OTAENbHYI0 TpsAAKy. CKOJIBKUMHU COCOOAMH OH MOXKET PACHOJIOKUTH TPSIKH IS
nocauku?

3agaua 4: Ilaccaxxupckuif 1O€3 COCTOMT U3 TpeX Oara)kHbIX BaroHOB U BOCbMH
KynmupoBaHHBIX. CKOJIBKUMH CHOCOOAMH MOKHO C(OPMHPOBATH COCTAB, €CIM OaraKHbIC BaroHbI
JOJDKHBI HAXOIUTHCS B €ro Havase?

3agaua 5: B nepBerctBe kpas mo ¢yroony ydacTByrOT 11 komann. CKOJIBKO CYIIECTBYET
Pa3IMYHBIX CIIOCOOOB paclpeesieHus MECT B TaOJIMIIe PO3BITPHIIIA, €CIH Ha MEPBOE MECTO MOTYT
MIPETEeHI0BATh TOJIBKO 4 OnpeIeIeHHbIE KOMaHIbI?

3agaua 6: YeThlpe ManpyMKa M YETHIPE JAEBOYKU PACCAKHUBAIOTCS B P Ha BOCEMb MO
PacToONIOKEHHBIX MECT, MPUYEM MalbUMKHU CAASITCS HAa YETHBIE MECTa, a JICBOYKHM — Ha HEYETHEHIE.
CKoJIbKUMU CITOCO0aMU OHU MOTYT 3TO C/eNaTh?

3agaua 7: CKOJIbKMMHU CIIOCOOAMM MOXHO IMOCAJANUThH 3@ KPYIJIBIM CTOJN TpeX MYXYHMH U Tpex
KSHIIMH TaK, YTOOBI HUKAKHE J[Ba JIMIIA OJTHOTO T0JIa HE CHJIENN PI0M?

ITPAKTHYECKAS PABOTA Ne 86
Ha3Banue npakTuyeckoii padorbl: Pewenue 3a0au na nepedop 8apuanmos.

Heab paborhl: 3akpenuTh HaBBIKM TNPUMEHEHUS KOMOMHATOPHBIX (OPMYN MpH pelIeHUH
MPUKIIAJHBIX 33/1a4.

Pe3yabTarsl:

Dopmupyemvie 3nemenmut IIK (npogheccuonanvno opuenmuposanmoe cooepircanue):
— TIK 2.3. OcymectBnsaTe cOOp TaHHBIX IS aHATW3a UCHONIL30BaHUS M (PYHKIIMOHUPOBAHUS
IIPOrPaMMHO-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 08, [1Py 02, [TPy 03, TTPy 04, ITPy 12, [1Py13, TTPy 18.

3HaHud: [loHsTHE O MEpecTaHOBKaX.

yMeHusi: Beruucienue yrcna KoMOUHAIUHN C TOMOIIBI0 (POPMYIT U TTPaBHII KOMOMHATOPHKH.
Xon paborsr:
/{Ba OCHOBHBIX NPaBHJIa KOMOMHATOPHON TEOPUH
Teopusi KOMOMHATOPUKH 3FKICTCS HA JIBYX OCHOBHBIX MPHHIIMIIAX — ATO MPABWIO CIOXKCHHS U
MpaBWJIO YMHOXKEHUA. PaccMoTpuM ux nojpooHee.
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IIpaBuno ciaoxkenusi: [Iycte 00beKT A MBI MOXEM BBIOpaTh M3 MHOXKECTBA M croco0amu, a
00beKT B MOkHO BBIOpaTh N crioco0amu, TO 00BEKT «A+B» MOXKHO BBIOpaTh M+N crioco0amu.
PaccmoTpum npumep — nycms 6 00HOM Awuke ecmv M WAPUKOS, a 80 8MOPOM AWUKe — N UAPUKOS.
CKobKUMU CNOCOOAMU MOJHCHO BbIMAWUMYL WAPUK U3 00H020 dmux Aujuxos. OUEBUIHO, UTO
OJIMH mapuk MOKHO AOCTaTh M+N cnoco0amH.

IIpaBuno ymuoxkenusi: Ilyctb 00bekT A BbIOMpaeTcss M crocobamu, 00beKT B BbIOMpaeTcs N
criocobamu, TO o0a o0BeKTa MO>KHO BBIOpaTh mn Crocobamu.
Bce ouenb npocTo — Kaxablii U3 M crioco0oB BbIOOpa 00beKkTa A KOMOMHUPYETCS ¢ KaXKABIM U3 N
croco6oB BbIOOpa 00bekTa B, TO ecTh KOJIIMYECTBO CIIOCOOOB MPOCTO YMHOKAETCS APYT HA JIpyra.
PaccmoTpuM mipocTOil mpUMeEp: CKObKO yucen modcHo cocmasums us yugp 0,1,2,3,4,5,6,7,8,9,
eciu YUCNIO OONACHO ObIMb 08YZHAUHBIM?

MoxHo coctaBuTh 90 urcen — nepByro 1udpy yucia (00beKT A) MOXKeM BeIOpaTh 9 criocobamu,
TaK Kak 4MCJI0 HE MOXET HauuHaThes ¢ HyJs. Bropyro nudpy uucna (00bexT B) Moxem BbIOpaTh
10 cnocobamu, Tak kak y Hac ecth 10 mudp. Utoro momydaercs 9+x10=90 gyucenn.

3amaun JUIsi CaMOCTOSTEIHLHOTO PEIICHUS:

3agaua 1. Y mamer 2 si610ka u 3 rpymm. Kaxaplii 1eHs B TEUCHHUE 5 THEH MOAPS OHA BBIACT 110
omHOMY (OpyKTY. CKOJIBKUMH CIIOCOOAMH 3TO MOXKET OBIThH C/IEIaHO?

3apaua 2. [Ipeanpusarue MOXET MPEAOCTABUTH PadOTy MO OAHOM CIEIHAIBHOCTU 4 KEHIIMHAMH,
o Jpyrol - 6 MyXuWHaMm, MO TpeThed - 3 paboTHHUKAM HE3aBUCUMO OT moja. CKOIbKUMH
croco6aMu MOYHO 3aMOJTHUTh BAKAHTHBIE MECTa, €CIIM UMEIOTCs 14 MpeTeHIeHTOB: 6 KeHIIUH U 8
MY>K4HH?

3agaua 3. B maccaxupckom moe3ne 9 BaroHoB. CKOJIBKHMH CIIOCOOAMH MOXHO paccaauTh B
noesJie 4 yeraoBeKa, MpHu YCIOBUH, YTO BCE OHU JIOJDKHBI €XaTh B Pa3JIMYHbIX BaroHax?

3agaua 4. B rpymnme 9 yenoek. CKoJIbKO MOXKHO 00pa30BaTh Pa3HbIX MOATPYII IPU YCIOBUH, YTO
B [TOATPYIITY BXOJUT HE MEHEE 2 YellOBeK?

3agaua 5. ['pynny u3 20 CTyJ€HTOB HYXKHO pa3fenuTh Ha 3 Opurajbl, IpuyYeM B MEPBYIO Opuraay
JIOJDKHBI BXOJUTH 3 4YelloBeKa, BO BTOPYI0O — 5 U B TpeThio — 12. CKOIBKUMH CIIOCOOaMH 3TO
MO’KHO C/IeJaTh.

3apgava 6. [lns yyacTust B KOMaHje TpeHep oToupaer 5 ManbuukoB U3 10. CKonbKUMHU criocobamu
OH MOXeT c(OpMHUPOBATh KOMaHy, €CIIH 2 ONpeeeHHbIX MAJIbYMKa JIOJDKHBI BOMTH B KOMaHTy?
3agaua 7. B maxmMaTHOM TypHUpPE MPUHUMANIH y4acThe 15 MmaxmMaTucToB, MPUYEM Kax bl U3 HUX
CBITpaJl TOJBKO OJIHY MApTUIO C KaKJIbIM U3 OCTabHBIX. CKOJIBKO BCEro MapTHi OBLIO CBHITPaHO B
3TOM TypHUpE?

3anaua 8. CKOIbKO pa3IuvHBIX APOOE MOXKHO COCTaBUTh U3 uucen 3, 5, 7, 11, 13, 17 tak, 9To0sI B
KXyI0 Ipo0b BXOAMIM 2 pa3nuyHbiX yucia? CKOJIbKO Cpeir HUX OyJeT MPaBUIIBHBIX ApOoOei?
3agaua 9. CKoIbKO CJI0B MOXKHO TIOJTyYUTh, ITepecTaBiisisd OykBol B ciaose ['opa u UHcTuTyT?
3agaya 10. Kakux umcen or 1 go 1 000 000 Gosble: TexX, B 3alUCH KOTOPBIX BCTpEYAeTCs
€/IMHUIIA, WIN T€X, B KOTOPBIX OHA HE BCTpeyaeTcs?

HPAKTHYECKAS PABOTA Ne 87
Ha3Banue npakTuuyeckoii padboTbl: Boinonnenue onepayuti Ha0 CiyyauHbiMu COOLIMUSAMU.

Heab padoThl: 3aKpenuTh HaBbIKK BHIMOJIHEHUS ONepalluii Ha/l CIIy4aliHBIMU COOBITUSIMU.
Pe3yabTarsi:

Dopmupyemuvie Inemenmut IK (npogpeccuonanvno opuenmuposannoe cooepicanue):
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— TIK 2.3. OcymecTBasaTh cOOp JaHHBIX JJISl aHaIM3a WCIOJB30BAHUSA M (DYHKIIMOHHUPOBAHHUS
IIPOrpaMMHO-TEXHUYECKHUX CPE/ICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnwie. MPI1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemnsie: 11PG 07, I1P6 08, ITPy 02, [Py 03, ITPy 04, 1Py 12, ITPy 13, 1Py 18.
3HAHMA: IOHATHE CIYYaHOTO COOBITUS M OTIepaIuii Hal CITyYailHBIMH COOBITHSIMHU.
YMeHHs1: BBIITOJTHEHHUE ONIEPaLUii HaJ| CTyYaliHbIMUA COOBITHUSIMH.
Xopn padoThr:
W3yuenne KaxIoro sIBICHHUA B MOpsAIKE HAOMIONEHUS WM IPOU3BOJCTBA OINbITA CBS3aHO C
OCYILECTBJIEHHEM HEKOTOPOro KOMIUIEKCA YCJIOBHM (MchbITaHuil). Beskuil pe3ynbTar winm MCXo[
UCIBITAaHUS Ha3bIBACTCS COObIMUEM.
Ecnu coObITHE NpH 331aHHBIX YCIOBUSAX MOXKET NPOU30UTH WIIM HE MPOU30HTH, TO OHO Ha3bIBAETCS
CAVYAUHBIM.
B tom ciydae, koraa coObITHE JOKHO HEIIPEMEHHO ITPOU30UTH, €r0 HA3bIBAIOT 00OCMOGEPHBIM, A B
TOM Clly4yae, KOrJa OHO 3aBEI0MO HE MOKET POU30NTH, HEBO3MONCHBIM.
CoObITUS Ha3bIBAIOTCS HECOBMECMHbIMU, €CIIN KaXAbIH pa3 BO3MOYKHO IOSIBJIEHHE TOJIBKO OJHOIO
n3 HuX. CoOBbITUS Ha3BIBAIOTCS COBMECMHbIMU, €CIIA B JIAHHBIX YCJIOBUSIX HOSIBIEHHUE OJIHOTO U3
3TUX COOBITUH HE UCKJIFOYAET MOSIBIEHUE IPYTOro MpH TOM e UCIBITAaHUH.
CoObITHSI HAa3BIBAIOTCS NPOMUBONONONCHBIMU, €CIU B YCIOBUAX HWCHBITAaHUS OHHU, SIBIISSACH
€IMHCTBEHHBIMU €0 UCXOJaMHU, HECOBMECTHBI.
Cymmoii nByx coObituii A 1 B (0o603nauaetcst A+B) Ha3bpiBaeTcs COOBITHE, COCTOAIIEE U3 BCEX
HCXOJI0B, BXOAAIUX b0 B A, 1ubo B B . [lpyrumu cnoBamu, noa A+B nmoHUMAIOT cleayroiee
coOBITHE: POU3OIIO UM cOObITHE A, UK cOObITHE B, 1100 OHU MPOU3OIIA OJHOBPEMEHHO, T.€.
MIPOU3OIILIIO XOTSI OBl OHO U3 COOBITHI A 1iu B.
[IpousBenenueM nByx coObiThii A u B (0obo3Hauaercs AB) Ha3biBaeTcsi cOOBITHE, COCTOSIIEE U3
TeX UCXO0JI0B, KOTOPbIE BXOJAT Kak B A, Tak U B B. InpiMu crnoBamu, AB o3Hauaet coObITHE, NpU
KOTOpOM cOObITHSI A 1 B HacTynaroT 0lHOBpEMEHHO.

A+ B AB

3agaHue /151 CAMOCTOSITEILHOTO PellleHus :

ITycts A, B, C — Tpu npou3BoibHBIX COOBITHS. HaliTu BbIpaXkeHUs Ui COOBITUH, COCTOSIINX B
ToM, 4yTO U3 A, B, C:

. IIponzonuio Tonpko A.

. IIponzonuio A u B, Ho C He nmpoun3zonuio.

. Bce Tpu coObITHS TPOU3OIILITH.

. [Ipon3onuio, mo kpakiHen Mepe, OMHO U3 COOBITHIA.
. [Ipounzonuu, mo KpaitHeit mepe, 1Ba COOBITHS.

. [Ipon3o1m1u1o 01HO ¥ TOJIBKO OTHO COOBITHE.

. Ilpousomuin 1Ba ¥ TOJIBKO /IBa COOBITHSL.

. Hu otHO coOBITHE HE TPOU3OIILIO.

. IIpousomuio He Oonee ABYX COOBITHH.

O 0 3 N L W N~
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ITPAKTHYECKAS PABOTA Ne 88
Ha3zBanue npakrudeckoili padoTbl: Buluucienue GeposmHocmel ¢ NOMOWbIo Mmeopembvl
CLOJHCEHUAL.

Hean padoThl: 3akpenuTh HABBIKK BHIYHCIICHUS BEPOSTHOCTEN C TOMOIIBIO TEOPEMBI CIIOKEHHUSL.
Pe3yabTarhi:

Dopmupyemuie Inemenmut INK (npogpeccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymecTBasaTh cOOp JaHHBIX JJS aHAIM3a WCIHOJB30BAHUS M (DYHKIIMOHHPOBAHUS
IIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnwie. MPI1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemnste. 11P6 07, ITP6 08, [TPy 02, I1Py 03, I1Py 04, I1Py 12, ITPy 13, ITPy 18.
3HAHMSA:
— TOHSTHE COBMECTHBIX U HECOBMECTHOCTH COOBITHIA;
— TeopeMa CII0KEHUS BEPOSITHOCTEH.
YMEHHSI: BBIYMCIIEHUE BEPOATHOCTEN C IIOMOIIBIO TEOPEMBI CJI0KEHUSI BEPOSATHOCTEM.
Xox pabdoThI:
Beposmnocmo necoemecmuuix cobvimuii
BeposTHOCTB MOSBIEHUS OJJHOTO M3 HECKOJIBKUX ITOIapHO HECOBMECTHBIX COOBITHI paBHA CyMMe
BEPOATHOCTEM 3THX coObITHiA: P(A+B)=P(A)+P(B).
[Ipumep 1.
B samuke B ciy4aiiHOM nopsiake pasiokenbl 20 netanei, NpuyeM MaTh U3 HUX CTaHJapTHBIE.
PaGounii 6epet Haynauy Tpu netanu. HaliTi BeposiTHOCTB TOTO, 4TO, 110 KpailHEeW Mepe, 0/1Ha U3
B3STBIX JICTAICH OKaXKETCs CTaHAApTHOM (COObITHE A).
Pewrenue:
OUYEBUIHO, YTO, 110 KpaliHEeW Mepe, OJIHA U3 B3ATHIX JeTaJlel OKa)KeTCsl CTaHAApTHOM, €CIIn
MIPOU30MUJET TH000€ U3 TPEX HECOBMECTHBIX COOBITUM: B — O/1Ha JIeTallb CTaHJapTHasl, Be
HecTaHaapTHbsle; C — 1B€ A€Talu CTaHJapTHBIE, OJIHA HECTaHAapTHAasl; /[ — TpU AeTanu
CTaHJIapTHBHIE.
T.o., coObITHE A MOKHO MPEACTABUTH B BUJIE CYMMBI 3TUX TpeX coObITHil: A=B+C+/].
Torna P(4)=P(B)+P(C)+P(/]).
Boruncnum BEposSTHOCTh KaXKA0TO COOBITHS:

P(B) = C;-C; 51514 35
Cx 1-1.2 76

Ci-Cy 5415123 5
C;, 1.2:1.20.19-18 38
C: 54-31.2-3 1

P = = =
V) Cy 1-2-3-20-19-18 114

P(C) =

Hrak,
P(A) =§+E+L=E=O,6Ol
76 38 114 228

Beposimnocmos coemecmuuix cobvimuii
BeposiTHOCTB MOSIBIIEHUS XOTS OBl OJJTHOTO M3 JIBYX COBMECTHBIX COOBITHI paBHA CyMMe
BEPOSTHOCTEH ITUX COOBITUI O€3 BEPOSATHOCTH UX COBMECTHOTO MOSIBIICHHSL:
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P(A+B)=P(A4)+P(B)-P(4B)
[Ipumep 2.
HaiiTi BEposiTHOCTH TOTO, YTO HayJaqy B3STOE JIBY3HAYHOE YHCIIO OKAXKETCS KPATHBIM JTHOO0 3,
160 5, mub0 TOMy U APYroMy OJTHOBPEMEHHO?
Pewenue:
nyctb A — yucio kpatHo 3, B —yucio kpatHo 5. Beero umeercs 90 npy3naunbix uucen: 10, 11, ...,
98, 99. 13 Hux 30 — kpaTtHbie 3, 18 — KpaTHbIE 5 U IECTh YUCET OJTHOBPEMEHHO KPAaTHBI U 3 U 5,
[03TOMY:

py=0L py-18_1 g 61
90 3 90 5 90 15
T.x. A u B cOBMECTHBIE COOBITHS, TO IO POPMYJIC HMECM:
py=til 1T o4
3 5 15 15 .

3aoanus ona camocmoamenvHo20 peuwieHuA:

Pemmre 3anaun, UCIoyib3ysl TEOPEMBI CIIOKEHHS, YMHOKEHUS BEPOSATHOCTEN:

1) B nepBoii ypHe Haxoaarcs 10 6enbix u 4 4epHBIX IIapOB, a BO BTOPOU 5 OeNbIX U 9 yepHbIX
m1apoB. M3 kax10i ypHbI BBIHYIH 110 mapy. KakoBa BEposITHOCTb TOrO, 4TO 00a I1apa OKaKyTcs
YepHbIMU?

2) Tpoe yuamuxcs Ha 3K3aMEHE HE3aBUCUMO JIPYT OT Apyra pelaroT OHY U Ty XKe 3aJady.
BepositHocTH ee pemienus aTumu ydamumucs passsl 0,8, 0,7 u 0,6 coorBercTBeHHo. Halinure
BEPOSITHOCTH TOTO, YTO XOTsI OBl OJMH yYAIUICS PEIIUT 3a/1a9y.

3) Dkcnenuuus U31aTeNIbCTBA OTIIPABUIIA Fa3€Thl B TPU MOYTOBBIX OTJENeHUs. BepoaTHOCTb
CBOCBPEMEHHOM JIOCTABKH Ta3eT B MepBoe otnenenue pasHa 0,95, Bo Bropoe — 0,9, B Tpethe — 0,8.
Haiitu BeposSTHOCTD CIEIYIONMX COOBITHIA:

a) TOJIBKO OJIHO OTJIEJIEHUE MOJIyYUT ra3eThl BOBpEMS;

0) XOTs1 OBl OJTHO OT/ENICHHE MOTYUUT T'a3€Thl C OMO3AAHUEM.

4) BeposTHOCTb XOTs ObI OIHOTO MOTNAJJaHNA B 1IeJIb P YeThIpeX BoIcTpenax paBHa 0,9984. Haiitu
BEPOSATHOCTb MOMNAJaHUS B LIEJb IPU OJJHOM BBICTpEJE.

IMPAKTUYECKAS PABOTA Ne 89
Ha3zBanue npakruyeckoii padoTbl: Buluucienue @eposimHocmeli ¢ NOMOWbBIO Meopembl
VMHOMCEHUA.
Ienb padoThl: 3aKpenUTh HABBIKM BBIUMCIIEHNS BEPOATHOCTEN C IOMOIIBIO TEOPEMBI YMHOKEHHUS.
Pesyabrarsl:
@Dopmupyemvie 3nemenmot IIK (npoghpeccuonanvno opuenmuposannoe cooepiicanue):
— TIK 2.3. OcymectBnsaTe cOOp OaHHBIX JUIsl aHAIW3a UCIOJb30BaHUS M (PYHKIIMOHUPOBAHUS
IIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnsie:. MPII 01, MPIIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemnsie: 11P6 07, I1P6 08, TPy 02, TTPy 03, ITPy 04, I1Py 12, [TPy 13, 1Py 18.
3HAHHUSA:
— TIOHATHE HE3aBUCHUMOCTHU COOBITHIA;
— TeopeMa YMHOXKEHUs BEPOSTHOCTEH.
YMEHHSI: BBIYMCIIEHUE BEPOATHOCTEN C TIOMOIIBIO TEOPEMBI YMHOKEHUSI BEPOATHOCTEM.
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Xox padoThI:
Cobvimue B Ha3bIBAIOT He3a8UCUMbBIM Om cobbimus A, €Ciii TosBICHUE COOBITUS A HEe M3MEHSET
BEPOSITHOCTH COOBITUS B, T. €. €CIIM YCIIOBHAs BEPOSITHOCTb COOBITHS B paBHa ero 0e3yCIOBHOU
BEPOSITHOCTH:
Pa(B) = P(B).
Hrtak, ecin coObiTHEe B He 3aBHUCHUT OT COOBITHA A, TO cOObITHE A HE 3aBHCHUT OT COOBITHS B; 3TO
03HAYAET, UTO CBOUCMBO HE3ABUCUMOCU COOLIMULL 83AUMHO.
J1j1s He3aBUCUMBIX COOBITHII TeopeMa YMHOXEHUSI UMEeT BU:
P (4B) =P (4)-P (B),
T. €. BEPOSITHOCTh COBMECTHOTO IMOSIBJICHUS JIByX HE3aBHUCHUMBIX COOBITHI paBHA MPOU3BEICHUIO
BEPOSTHOCTEH ITUX COOBITHIA.
J1Ba cOoOBITHS HA3BIBAIOT HE3ABUCUMBIMU, ECITU BEPOSTHOCTh UX COBMEILEHUS paBHA IIPOU3BEIECHUIO
BEPOSITHOCTEH ATHX COOBITHI; B IPOTUBHOM CITydae COOBITHS HA3bIBAIOT 3A6UCUMbBIMU.
Ha mpakTuke 0 HE3aBUCHMOCTH COOBITUH 3aKIIIOYAIOT 10 CMBICTY 337a4u. Hanpumep, BepoaTHOCTH
MOpaXKEHHUS 1EJIM KaKIbIM U3 ABYX OPYIUN HE 3aBHUCST OT TOTO, MOPA3UIIO JIH 1IeNb JPYroe opyaue,
MO3TOMY COOBITHS «IIEPBOE OpYAHME IOPa3WIO Ielb» U «BTOPOE OpYIAHE IMOPA3UIO IENb»
HE3aBHCHMBI.
Heckonbko cobbimuii Ha3bIBAIOT NONAPHO HE3ABUCUMBIMU, €CITA KaX/bI€ JIBA U3 HUX HE3aBUCHMBI.
Hamnpumep, cobbitus 4, B, C nomnapHo HE3aBUCUMBI, €CJIM HE3aBUCUMBI cOObITUsI A U B, Au C, B n
C.
[Ipumep 1.
[Iycth B ypHe umeercs 4 miapa, OKpalleHHbIE: OJUH — B KpacHbIN 1BET (A4), OIMH — B CUHUIl LIBET
(B), onun — B uepHbiii nBeT (C) U oxuH — BO Bce 3Tu TpHu 1Beta (ABC). UeMy paBHA BEPOSITHOCTh
TOTO, YTO U3BJICYCHHBIN U3 YPHBI IIAp UMEET KPACHBIH 11BeT?
Pewrenue:
T.K. U3 YEThIpEeX IIapOB JIBa UMEIOT KpacHbIil 1BeT, To P(A4)=2/4=1/2.
Paccyxxnas ananoruuno, Haiinem P(B)=1/2, P(C)=1/2.
JlonycTuM Temephb, 4TO B3SATHIA MIap MMEET CHUHHUM IIBET, T. €. COObITUE B yXe MNpOU30ILIO.
W3MeHHTCS 1 BEPOSTHOCTH TOTO, YTO W3BJICUCHHBIN IIAp UMEET KPACHBIH IBET, T. €. H3MEHUTCS JTU
BEPOSITHOCTH COOBITUS A7
W3 aByx mapoB, UMEIOLIUX CHHHM I[BET, OJIMH IIap UMEET M KPaCHBIN IBET, TOITOMY BEPOSTHOCTh
coObiTus A mo-mpexkHeMy paBHa 1/2. [Ipyrumu cioBamu, YCIOBHAasi BEPOSTHOCTh COOBITHS A,
BBIUMCIICHHAs] B TPEIINOJIOKEHUH, YTO HACTYMWIO coObiTHe B, paBHa ero 0e3ycIOBHOU
BeposTHOCTH. CrieZjoBaTeIbHO, COOBITUS 4 M B HE3aBUCHUMBI.
AHaOTUYHO TIPUAEM K BbIBOAY, 4TO coObITHS A 1 C, B u C He3zaBucumsbl. Utak, coowitust A, Bu C
MOTIaPHO HE3aBUCHMBI.
HezaBucumsl 11 3TH cOOBITHS B COBOKYMHOCTH? OKa3bIBaETCsl, HET.
JIeNCTBUTENBHO, ITYCTh M3BJICYEHHBIN IIAap MMEET JBa LIBETa, HAIlpUMEpP CHUHHUI M 4epHbId. Uemy
paBHA BEPOSATHOCTH TOTO, YTO ITOT IIAp UMEET M KpacHbIN 1BeT? JIUIb OUH IIap OKpalleH BO BCE
TPH LIBETa, TIOPTOMY B3STHIH MIap UMEET M KPACHBIH IIBET.
T.o., momyctuB, uto coObiTsi B u C TPOU3OIUIM, MPUXOAUM K BBIBOAY, YTO cOObITHE A
o0si3atenbHO HAcTynuT. CleqoBaTenbHO, 3TO COOBITHE JOCTOBEPHOE U BEPOSTHOCTH €ro paBHA
eIMHHULIE.
Jlpyrumu ciioBaMH, yciaoBHass BepOSTHOCTh Pgc (A)=1 cobbiThsi A He paBHa ero 0Oe3yCIIOBHOMH
BepositHocTH  P(A4)=1/2. Wrak, mnomapHo He3aBucuMBIe coObiTust A, B, C He SBIAIOTCA
HE3aBHCUMBIMHU B COBOKYITHOCTH.

225



B€p0ﬂmHOC7’l’lb COBMECMHO20 NOABJTEHUSA HECKOJIbKUX CO5blmu12, HE3ABUCUMBIX 6 COBOKYNHOCMU,

pasHa np0u36edeHui0 eepOﬂmyocmeﬁ IMUX COObIMUILL
P(A]_Ag An) = P(Al)‘P(Az)‘...‘P(An).

[Tpumep 2.

Haiiti BEepOsSTHOCTH COBMECTHOTO MOSIBJICHHUS repOa Mpu 0JHOM OPOCaHUH JIBYX MOHET.
Pewrenue:

BEPOSATHOCTH MOSBJICHUS repba rmepBoii MOHETHI (cobbiThe A): P(A4)=1/2.

BepositHOCTh MosiBIIeHUs repba BTOpoit MoHEThI (coObiTHe B): P(B)=1/2.

CoObiTus A 1 B HE3aBUCUMBIE, TIO3TOMY MCKOMasl BEPOSITHOCTh 110 TEOPEME YMHOKEHHUS paBHa:
P(4B)=P(A4)-P(B)=1/2-1/2=1/4.

[Tpumep 3.

Nmeercs 3 simuka, conepskamux o 10 geraneid. B mepBom simuke 8, BO BTOpoM 7 ¥ B TpeTheM 9
CTaHIAPTHBIX JeTanei. M3 kaxkaoro smuka HayAadyy BBIHMMAIOT 1O OAHOW netanu. Haiitu
BEPOATHOCTH TOTO, UTO BCE TPH BBIHYTHIE JIETATH OKAXKYTCs CTAaHAAPTHBIMHU.

Pemenue:

BEPOSATHOCTH TOTO, YTO M3 IEPBOIO SIIMKA BRIHYTA CTAHIApTHAS AeTajb (CoObITHE A):
P(A)=8/10=0,8.

BeposTHOCTB TOTO, YTO M3 BTOPOTO SIIMKA BBIHYTa CTaHAapTHAs JeTaib (coobiTre B):
P(B)=7/10=0,7.

BeposiTHOCTB TOTO, YTO M3 TPETHETO SIIUKA BEIHYTA CTaHIapTHas aeTaib (coobitue C):
P(C)=9/10=0,9.

Tax xak coOwiTus A, B u C He3aBUCUMBIE B COBOKYITHOCTH, TO UCKOMAasi BEPOSITHOCTH (110 TeopemMe
YMHOKEHHUSI) paBHa:

P(ABC)=P(A4)-P(B)-P(C)=0,8-0,7-0,9=0,504.

3aoanusa 014 camocmoamenbHo20 peuleHus:

Pemmre 3anaun:

1) BeposiTHOCTB TOTO, UTO B Mara3uHe OyneT MpojiaHa mapa My»XcKkoil o0yBu 44-ro pazMepa, paBHa
0,12; 45-ro — 0,04; 46-ro u 6omnbmiero — 0,01. Haiitu BepoATHOCTH TOTO, YTO Oy/AeT MpojaaHa mapa
MY>KCKOW 00yBHM HEe MeHblIIe 44-ro pa3mepa.

2) [Ipu ycrnoBusix 3amauu 1 HATH BEPOSITHOCTH TOTO, YTO OYEpeNHOM OyaeT mpoaaHa mapa o0yBH
MeHb1Ie 44-ro pazMepa.

3) B smmke HaxomsTcs S5 pe3loB: JBa M3HOUIEHHBIX M TpU HOBBIX. [IpomsBomutcs 1aBa
MOCIICIOBATEIBHBIX W3BJICUCHUS pe3noB. ONpeneuTh YCIOBHYIO BEPOSTHOCTh TOSIBIICHUS
M3HOIIICHHOTO Pe3Iia MPU BTOPOM H3BJICUSHUH IPH YCIOBHH, YTO U3BIICUCHHBIN B TIEPBBINA pa3 pe3ell
B SIIUK HE BO3BPAIAETCS.

4) B ypHe HaxoasaTcs 5 6enbix mapoB, 4 yepHbIX U 3 cuHuX. Kaxkq0e ucnpiTaHuE COCTOUT B TOM,
YTO Hay/Aauyy W3BIEKAIOT OJUH IIap, He BO3Bpallas ero B ypHy. HaliTu BEpOsSTHOCTh TOTO, YTO MPHU
MIEPBOM HCTIBITAHUH TOSABUTCS Oemblii map (coObITHE A), PU BTOPOM - YEpHEIH (coObITHE B) U TIpH
TpetbeM — cunuii (coobitue C).

MMPAKTUYECKAS PABOTA Ne 90
Ha3zBanue npakTuueckoii padorbi: Cocmasnenue 3akoHa pacnpeoenenuuss OUCKPemHOU CIy4atiHol
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8eNUYUHBL U BbIYUCTIEHUE ee YUCTOBbIX XAPAKMEPUCTUK.
Heas padotbi: HayuuThest cocTaBisaTh 3akoH pactpeaenenus JCB.
Pesyabrarsl:

Dopmupyemote 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymiecTBisaTh cOOp MaHHBIX IS aHAJIM3a HWCIOJIb30BaHUS W (DYHKIIMOHMPOBAHUS
MIPOTrPaMMHO-TEXHUUECKUX CPEICTB KOMITBIOTEPHBIX CETEH.
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemnste. 11P6 07, ITP6 08, [TPy 02, 1Py 03, I1Py 04, I1Py 12, ITPy 13, ITPy 18.
3HAHMSA:
— Ilonsarue ICB u e€ psana pacnpenencHus;
— UYucnosslie xapakrepuctuku JCB.
YMEHHUA:

— Cocrasnenue psga pacnpenenenus CB;

— Bbpiuucnenue uncnoBeix xapakrtepuctuk ICB.
Xox pabdoThI:
CrnyuaitHoe cOOBITHE MOXET COCTOSITh, B YACTHOCTH, B IMOSIBICHHUH HEKOTOPOTO YHCIA, 3HAUYCHUE
KOTOPOTO HE MOXKET OBbITh OJHO3HAYHO OMNpPENEICHO YCIOBHSIMH €ro BO3HHMKHOBeHHE. Takue
COOBITHS HA3BIBAIOT CIIYYAWHBIMHU BEIMYMHAMHU. B 3TO# TpaKTOBKE MBI COXpaHSEM KJIACCHYCCKUI
MOAXO0Jl K TIOHATHIO CIy4daiiHOro coObiTHs. OmHako TpeboBaHWE KOPPEKTHOCTH B TOCTPOCHUU
MaTeMaTUYeCKUX TEOPUH 3aCTaBIIIET HAC BHOBb OOPATUTHCS K aKCHOMATHYECKOMY TIOIXOIY,
COXpaHWB KJIACCMUECKHE MOJIEIM B KA4eCTBE HATJIAIHBIX 00pa3loB U3 cdepbl MPaKTUUYECKHX
MIPUIIOKEHUHN.
MatemaTuueckd KOPPEKTHO ONpEeAeNUTh CIYYaillHyl0 BEIHMYHMHY KaK YHCIOBYIO (YHKIIHUIO,
3aJJaHHYIO B MPOCTPAHCTBE dJIEMEHTAPHBIX COOBITUH.
[IpenmonoxkuM BHauane, YTO MPOCTPAHCTBO DIIEMEHTAPHBIX COOBITHI SBISIETCS KOHEYHBIM
MHOXeCTBOM. COOTBETCTBYIOIIYIO €MY CIYYaHYIO BEIHYUHY HA3bIBAIOT NUCKPETHOM: OHA MOXKET
MPUHUMATD JIMIIIb KOHEYHOE YMCIIO 3HAYCHHM, KOKIOMY U3 KOTOPBIX MOXXET OBITH COIOCTaBJIEHA
BEPOSITHOCTH €r0 MOSBJICHHS B OMbITE. [103TOMY AUCKpETHBIE CiTydailHbIE BETUYMHBI MOKHO 33/1aTh
Tabnuuen Buaa:

X X1 X2 X
P pP1 P2 D
3neck OykBoif X o003HAUYeHA CiTy4aifHas BENWYHHA, X1, X2, ..., X, — IEPEUEHBb BCEX €€ BO3MOKHBIX

3HAuYeHUH, a Py,..., P, — COOTBETCTBYIOIINE UM BEPOSITHOCTH. Takyio TaOIUIly Ha3bIBAIOT 3aKOHOM
pacrnpeneneHus: AMCKPETHOM CIIy4YalHOW BEJTMYUHBI.

CooObitus X=x;, (i=1, 2, ,3, ..., N) ABAAIOTCS HECOBMECTHBIMU M €IUHCTBEHHO BO3MOKHBIMH, T. €.
OHM 00pa3yloT TOJHYIO CHCTeMY cOObITHHA. [loaTOMy CymMma WX BEpOSTHOCTEH paBHA €IWHUIIC:

p1tpatpst...+pa=1.

IIpumep.

PaspIrpsIBatoTcst 1BE BEIlM CTOMMOCTBIO 10 5 py6. u oHa Beulh crouMocTbio 30 pyd. CoctaBuTh
3aKOH pacrpeieleHNs BRIMTPHILICH I YeJI0BeKa, KynuBiiero oauH ouier u3 50.

Pemenue:
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HCKOMasl CllyqaitHasi BeTuduHa X PEICTaBIsSIeT COOOM BBIMTPHIII U MOXKET MPUHUMATh 3HaueHus: 0,
5, 30 py0. [TepBoMy pe3ynbTaTy OiaronpusiTCTBYeT 47 CllydaeB, BTOPOMY pe3yibTary — 2 ciiydas u
TpeTbeMy — | ciayuail. Haliiem ux BepoSATHOCTHU:

P(x1)=47/50=0,94;
P(x2)=2/50=0,04:
P(x3)=1/50=0,02.

Torna 3aKOH pacnpeaciIiCHuA cnyqaﬁHoﬁ BCJIIMYHNHBI UMCCT BU/:

Xi 0

5 30

Pi 0,94

0,04 0,02

B kadecTBe npoBepku Haitaem pi+py+p3=0,94+0,04+0,02=1.

3aIIaHI/lﬂ AJIA CAMOCTOATEJIABHOI'O PCILICHUA

1 BapuanT
1) IlocTpouTh MHOTOYrOJbHUK (IIOJIUTOH)
pacupeneneHnss IUCKPETHOM  CIy4alHOM
BEJIMYNHBI X, 3aJaHHOU 3aKOHOM
pacrpeiesIeHus:

X 2 4 5 6

p 03 (01 |02 |04

2) Crpenok pgemaer IO MUIIEHU TPHU

BbICcTpena. BeposTHOCT, momagaHus B

MUIIIEHb TIPU KaXJ0M BbIcTpene paBHa 0,3.

2 BapuaHT
1) IlocTpouTh MHOTOYrOJbHUK (IIOJIUTOH)

pacupeneseHuss  IUCKPETHOM  CIy4alHOM
BEJINYHUHBI X, 3aJaHHOU 3aKOHOM
pacrpeaeieHus:

X 10 | 15 | 20

p 01 (07 |02

2) CocraBuTh TaOMUIly pacmpeneaeHus
BEPOATHOCTEH CIIy4allHOIO 4YHUCJIa OYKOB,
BBINIABIIEIO0 HAa BEPXHEM I'paHU UIPATBHOTO

2) UrpanpHyl0 KOCTb OpOCalOT JBaXKIbI.
Crnyuaiinas BenuuuHa X — CyMMa O4KOB IpU
oboux o I0pachIBaHUSIX. CocraBuThb
TaOJIUILy pacrpeiesieHNs BEPOSITHOCTEH.

[Toctpouths psn  pacrpeneneHuss 4Yucia | KyOMKa MpU OJTHOM MOAOpachIBaHUU.
nonagaHuim.
3 BapuaHT 4 BapuaHT
1) Ioctpouts MHOroyroiapHuk (mosiuron) | 1) IlocTpouTh MHOrOYrojabHUK (ITOJIUTOH)
pacmpeneneHuss  IUCKPETHOM  CIy4YalHOH | paclpeiesieHUs IUCKPETHOU  CIy4YalHOHR
BEJIMYHHBI X, 3aJJaHHOU 3aKOHOM | BEJTMYHMHBI X, 3aJlaHHOU 3aKOHOM
pacrpeneieHus: pacrpeneieHus:

X 10 | 20 | 30 | 40 X 5 104 15 | 20

p 03 (01 |02 |04 p 01 (03 |02 |04

2) B xopoOke HaxoasTcs 7 KapaHjaiiei, u3
KOTOpbIX 4 — KpacHble. Haynauy Gepyt Tpu
kapanaama. Kakoil 3akoH pacrpeneneHus
UMEET CllydaliHas BEJIMYMHA, O3Hadarouas
YKCJIO U3BJIEUEHHBIX KPACHBIX KapaHaalen?

INPAKTHYECKAS PABOTA Ne 91

Ha3panue npaxkTuyeckoil padoTbl: Peuienue npakmuueckux 3adad Ha 00paOOMKY YUCIOBbIX

()ClHHbl)C, 6blUUCIICHUE UX XapaKmepUCmuKk.

Henp padorbl: 3akpenuTh HAaBBIKM BBIYMCIEHUS 4YUCIOBBIX Xxapakrepuctuk JICB npu pemenun

MPAaKTUYCCKUX 3aa4y.
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PesyabTarsl:

Dopmupyemoie 3nemenmut 11K (npogheccuonanvno opuenmuposannoe cooeprcanue):
— TIK 2.3. OcymecTBasaTh cOOp JaHHBIX JJIS aHAIM3a WCHOJIB30BAHUS M (DYHKIMOHHPOBAHUS
IIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnsie:. MPII1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemnste. 11P6 07, ITP6 08, [TPy 02, I1Py 03, I1Py 04, I1Py 12, ITPy 13, ITPy 18.
3HaAHMA: GOPMYIbI Ul BBIYMCICHUS MaTeMaTHYECKOro OKUAAHUSA, TUCIIEPCHU, CPEIIHETO
KBaJIpaTUYHOI'O OTKJIOHEHUS JUCKPETHOH CIIyd4allHOW BEJIMYMHBI;
YMEHHs: BBIUUCIIATH MaTE€MaTHYECKOE OKMIAHHUE, NUCIEPCUIO, CPEIHEe KBaIpPaTHYHOE
OTKJIOHCHUE TUCKPETHOU CIIy4YalHON BEIUYHHBI.
Xoa paGoTsI:
CityyaiiHble BEJIMUMHBI (JUCKPETHBIE U HETIPEPBIBHBIC) XapaKTEPU3YIOTCSI CBOUM 3aKOHOM PACIIPEIETICHMSI.
3amMeTM, YTO 3TO MCYEPIIBIBAIOIIAS XAPAKTEPUCTHKA B TOM CMBICIE, YTO B 3aKOHE pacHpeeeHUs
comepkutcss  Bcs uHGOpMAaLMs O ciy4aiiHOM BenmuuuHe. HUKakoW CKOJb  YrOIHO — CIIOXHOM
MaTeMaTH4ecKoil 00pabOTKOM HaOMOJaeMbIX 3HAYEHUH CiTydaiHOM BENMMYMHBI O HEW HEBO3MOXKHO
MIOJIYYNUTh CBEACHMS, HE COZIEPIKAILECs B 3aKOHE pacnpeneseHust. OJHaKO 3TOT 3aKOH 4acTO HEU3BECTEH U
O HEeM NPUXOIUTCS CYIUTh Ha OCHOBE KaKUX-TO MPUOJIMKEHHBIX OLIEHOK. C Apyroil CTOpOHBI, IS
MHOTHX TPAKTHYECKUX 3334 Takas MH(OpMAIHs SBISETCS H30BITOYHOM: JOCTATOYHO 3HATH JIMIIb
HEKOTOpbIE€ KOJIMYECTBEHHBIE XapaKTEPUCTUKH 3aKOHA PaCIPECIICHNUS.
[Ipocreiimien, HO OYE€Hb BaKHON XAPAKTEPUCTUKOM SIBIISIETCS MATEMAaTUYECKOE OKHIaHUE.
[lyctb, HannpumMep, X - TUCKpeTHas cilyyaiiHas BEJIMUMHA PacIpe/ieIeHa [0 3aKOHY:

X X1 X2 ... X5,

P p1 P2 . Dn

Torna ee mamemamuueckoe oxcuoanue M(X) onpenensieTcsi paBeHCTBOM

M@O =x1 P1tx2 P2t...t X, pa.

OOpaTuM BHUMaHHE Ha TO, YTO XOTS KOHKPETHbIC 3HAUEHUS BEIMUMHBI X SBISIOTCS CIy4allHbIMH,
MaTemaTtuuyeckoe oxxuganue M(X) ciydaliHbIM HE SIBISETCS.

[lycth, Hampumep, UCIBITAHUE COCTOUT B OPOCAHMM UrpalibHOTO KyOuka. IlockoibKy BblmajaeHue
KaXIOW TpaHH paBHOBO3MOXHO, Pi=1/6. CremoBarenbHO, MareMaTHYeCKOe OXHIAHHE YKCIIa
BBINABIINX OYKOB PaBHO

MX)=1/6(1+2+3+4+5+6)=21/6=35.

Yucno, 6aM3Koe K 3TOMY, MOJYUHUTCS, €CIU peajbHO OpocaTh KyOMK MHOTO pa3 M MOACYUTATH
CYMMY OYKOB, JIEJICHHYIO Ha YHCIIO OPOCKOB.

MareMmatnueckoe OXHAAHUE W cpefaHee apupMETHYECKOe CIydyalHOW BEIWYUHBI - Ba)KHBIE
XapPaKTCPUCTHKU 3aKOHA paclpeaciICHus, HO, 3Had TOJbKO HX, Mbl HMECM CHIC BECbMa
OJIHOCTOPOHHEE TIpe/icTaBlieHne 0 HeM. He sicHo, HampuMep, Kak BEJTMKH MOTYT OBITh OTKJIOHEHUS
3HAQUEHWI BEJIIMYMHBI OT 3THUX XapaKTepUCTUK. Beab OAHO W TO K€ 3HAYEHUE CPEJIHErO
apudmeTnuecKkoro HabIIOJAEMBIX 3HAUEHUN MOKET MOJYYUTHCS KaK B cIydae, KOT/a BCe 3HAUCHUS
HaXOMsITCs BOMU3U CPEHEr0, TaK U B CIy4yae CKOJb YroJHO OONBIIMX OTKIOHEHHWW OT HEro B
CTOPOHY 60.HBH_II/IX U MCHbBIINWX BCIINYUH.

I[HSI TOTO I-ITO6I:.I XapaKTCpPU30oBaTh B CPCAHEM BCIMYNHBI TaKHUX OTKHOHGHHﬁ, BBOAUTCA €IIC OAUH
BA)KHBIN MTapaMeTp 3aKOHA PaclpeeIeHUs], Ha3bIBAEMbIN JUCIIEPCUEH.
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Jlucnepcueii (paccesHHEM) ITUCKPETHOM CIIy9allHOW BETWYMHBI HA3bIBAIOT MaTeMaTHYECKOE
OXXKHJAaHUC KBaJipaTa OTKIIOHCHUA CHy‘I&fIHOﬁ BCJIIMYHUHBI OT €€ MAaTEMATHUYCCKOI'O OXKHUAAaHUA:

D{X) = M[X- M(X)]’.

Tak ke Tucnepcrio MOXKHO BBIYHCIIUTE | 110 (hopmyie:

D{X) = M(X°)- [M(X)]?,

T. €. KaK pa3HOCTh MAaTEeMaTHMYECKOTO OXKUIAHWs KBajpara 3HAYCHHUM CIy4ailHOW BETUYMUHBI U
KBajipaTa €€ MaTeMaTHYeCKOTO OXKUIAHHUS.

Jlucriepcusi CyMMbl JIBYX HE3aBUCHMBIX CIyYaWHBIX BEJIWYUH paBHA CyMME€ IUCIEPCUH 3THUX
BEJIMYMH:

D(X+Y) = D(X) + D(Y).

MHorue ciaydaiiHble BEJIMYMHBI, BCTPEUAOIIMECS HA MPAKTUKE, UMEIOT pa3MepHOCTh. Hampumep,
BEJIMYMHBI, KOTOPBIE BCTPEYAIOTCS MPU PA3JIMYHBIX U3MEPEHUAX. Toraa, eciiv, CKaxeM, ciydaiHas
BEJIMYMHA U3MEpsIeTCS B METpax, TO AUCIIepcHs OyIeT UMETh pa3MepHOCTh M, [TosTomMy BBOIUTCS
ellle OJJHA XapaKTepUCTUKA, Ha3bIBAEMAas CPEOHUM K8AOPAMU4ecKumM OMKIOHeHueM, 0003HAUYAeTCs:

o =,/D(X) . ee pasmMepHOCTB COBIAAET C PA3MEPHOCTHIO CYyYalHON BETHMUNHEI.

ITpumep.

IIyctb X — 49HCIO OYKOB, BBIMAJAIOIIMX TPU OJHOM OpocaHWU WrpajlbHON KocTu. Haiitu
JUCIIEPCUIO CIIyYalHON BEIUYMHBI X.

Pemenue:

ciy4aiiHas BemM4yuHa X — YUCJIO OYKOB NMpHHUMAET 3HauyeHus 1, 2, 3, 4, 5, 6. CocraBum 3aKkoH €&

pacrpeneneHus:
X; 1 2 3 4 5 6

> L 1 1 1 1 1

' 6 6 6 6 6 6

Torma e€ MareMaTHYeCKOE OXKUIAHUE:
M(X)= 1-1+2-£+3-£+4-1+5-l+6-1=3,5.
6 6 6 6 6 6
Hatinem oTkioHeHus i X1, X, ..., Xe.
x1°=1-3,5; x,°=2-3,5; x5°=3-3,5; x,°=4-3,5; x5°=5-3,5; x5°=6-3,5.
Brrancium aucnepcuio:
1 35
D(X)= g((1—3,5)2 +(2 —3,5)2 + (3—3,5)2 + (4 —3,5)2 +(5 —3,5)2 +(6 —3,5)2) = E

3aoanus 013 camocmoamenbHo20 peuleHus:
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1 BapuanT 2 BapuaHT
1) Mosery noxbpaceiBarot 7 pas. Haiitu 1) UrpanbHyto KOCTh IOJOPOCHIIN 5 pas.
MaTEeMaTUYECKOe 0KHUJIaHHUE, TUCTIEPCHUIO Haiitu Matematuueckoe 0XuaaHue,
qrclia TOsIBIICHUN repoa. JIMCTIEPCHUIO YUCIIa HEBBIMAICHUSI €IUHHULIBIL.
2) Haiitn matemaTrdeckoe OXuaaHue u 2) Haiitn MmaTemMaTH4ecKoe OXuaHue u
JIUCTIEPCHIO CITYYailHON BEJIMYMHBI, JIMCTIEPCHIO CITyYailHON BEJIMYMHBI,
3a/IaHHOU TAOJIMIICH pacrpeaeIiCHUs 3a/IaHHOU TaOJIMIICH pacrpeaeIICHUs:

X 113|467 X 21-1)10(11] 2

p 01(01(03|04|0,1 p 01(02(03[03(0,1
3 BapuaHT 4 BapuaHT
1) Haiitu maTemaTi4eckoe oKuJaHue U 1) Haiitu matemaTi4eckoe oKuJaHue U
JUCIIEPCUIO CIIyYaliHOM BEJIUYMHBI, JUCIIEPCUIO CIYyYaHON BEJIMYMHBI,
3aJlaHHOM TabyMLEel pacipeeneHus: 3aJlaHHOM TabynLel pacipeneaeH s :

X 1|14 |7 |10]13 X 1112|3415

p 01(01(03|04|0,1 p 0,15|0,17/0,35(0,21|0,12
2) Monery nmoaopaceiBaroT 6 pas. Haiitu 2) Monery noaopaceiBaroT 5 pas. Haiitu
JUCTIEPCUIO U CPEAHEE KBAPATHIECKOE JIUCTIEPCHUIO U CPEIHEE KBAPATHUECKOE
OTKJIOHEHME CIIy4alHOW BEJIMYUHBI X — OTKJIOHEHME CIIy4aliHOW BEJIMYUHBI X —
BBINIAJICHUS «PELLKH. BbIMAaIeHUs repoa.

IMPAKTUYECKAS PABOTA Ne 92
Ha3panue npaxktuyeckoili padorbl: Onpedenenue KOMNIEKCHO20 ducid. Beinonnenue onepayui
HAO KOMNIEKCHbIMU YUCIAMU 8 aneebpaudeckou ghopme.
Hean padoTel: HayduThcs BRIMOTHATH AEUCTBUS HAJl KOMIUIEKCHBIMHU YUCJIAMH B alreOpandeckoit
dbopwme.
Pesyabrarsl:
Dopmupyemvie 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooepricanue):
— TIK 2.3. OcymectBasTe cOOp JaHHBIX JUIsl aHAIW3a UCIHOJIb30BAaHUS M (PYHKIIMOHUPOBAHUS
MIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnsie:. MPII 01, MPIIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnuie: [1Py 11.
3HAHHUSA:
— TloHATHE KOMIUIEKCHOTO YHCIIA.
— Omnepanuu HaJ KOMIUIEKCHBIMHU YHCIIaMH B alireOpandeckon popme.
yMeHusi: BeraucieHne cyMMbl, pa3HOCTH TIPOU3BEICHUSI U YACTHOTO KOMITJIEKCHBIX YHCEN B
anrebpandeckoit popme.
Xoxa paboThI:
KoMnuiekcHBIMH YMCJIaMH HA3bIBAIOTCS YMCIA BUAA a-+bi, rae a u b - gefictBuTenbHBIC YnCa, a
4YHCII0 |, OTpenesieMoe PaBEHCTBOM i = —1, HA3bIBACTCSI MHUMOM CIUHUIICH, €CITU JIJISl ATUX YUCEIT
TIOHSTHSI PABEHCTBA M ICHCTBUS CIIOKCHUSI U YMHOXKCHHSI OMIPEICTICHBI CIISAYIOIUM 00pa3oM:
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1) nBa KOMIUIEKCHBIX YUCIIA a +bji U a,+b,i HA3BIBAIOTCS PAGHbIMU, €CIIH a, =a, Y b, =b,;

2) cymmotl NBYX KOMIUICKCHBIX YHCET a +bi U a,+b,i HA3bIBACTCI KOMILUICKCHOE YHCIIO
(ay +ay)+(by +b, Ji;

3) npouseedenuem MBYX KOMIUICKCHBIX YHCEIl a +bi U a, +b,i HA3bIBACTCS KOMIUIEKCHOE YHCIIO
(alaZ —b;b, )+ (albz +ayh, )i :
3anuch KOMIUIEKCHOTO 4YWCiia B BHJE Z =a-+bi Ha3piBaeTcs anreOpawdeckoil ¢GopMoi 3amucu
KOMILJICKCHOI'O YHCIa.
JleCTBUTEIIbHOE YHCIIO 8 Ha3bIBACTCS JCHCTBUTEIBHON YacThi0 KOMIIJIEKCHOIO ynciia z=a+bi, a
EUCTBUTEIBHOE YUCIIO b - MHUMOMN 4acThIO.

KomruiekcHoe uwmcino a—bi  Ha3biBaeTCsS KOMIUIGKCHO CONPSDKEHHBIM C 4HCIOM a+bi wu

obo3Havaercs z,T.e. Z=a+bi=a—bi.
KommuiekcHele uncna Buaa a+bi 1 —a—bi Ha3bIBArOTCS IPOTUBOIIOJIOKHBIMU.
PaccmarpuBas ewiyumanue U Oenenue KOMIUIEKCHBIX YHCeNl Kak JieficTBUsA, oOOpaTHbIE
COOTBETCTBEHHO CJIOXEHUI0O W YMHOXEHMIO, IOJy4aeM TIpaBuUja BbIUUTAHUS U JCIEHUS
KOMIUIEKCHBIX UHCE:

(ag +byi)— (8 +15i) = (8, —a, )+ (b, — b, )i ;

a+bi _ aa+bb, 4 ab, —ab, i

a+bi  aZ+b? a;+bZ

Ipumep 1.

Boinonauts aeiictsust: 1) (4+2i)+(L+5i); 2) (3+5i)—(6+3i).
Pemenwue. 1) o mpaBuity c10’keHHsI KOMITIEKCHBIX YHCEI ITOIY4IUM
(4+2i)+(1+5i)=(4+1)+(2+5)i =5+7i.

2) Ilo npaBuTy BEIYUTAHUS KOMIUICKCHBIX YHCEN MOTYIUM
(3+5i)—(6+3i)=(3-6)+(5-3)i =—3+2i.

IIpumep 2.

Brinoauts aeiicteus: 1) 2i-3i;2) (2-3i)2+3i); 3) (5—4i)3+2i).
Pemrenue. 1) 2i-3i = 6i°=—6;

2) (2-3i)2+3i)=4-9i" =4+9=13;

3) Ilo mpaBmly yMHOXEHHSI KOMIUIEKCHBIX YHCEI TOTyIHM
(5-4i)3+2i)=[5-3-(-4)-2]+i[5-2+3(-4)]=23-2i .

MO>XHO TPOM3BECTH YMHOXKEHHUE T10 MTPABUITY YMHOKEHHS MHOTOWICHOB!
(5—-4i)3+2i)=15+10i —12i +8=23-2i.

IIpumep 3.

1 i Y
o e ) 212 14119 10 222

Pemenne. 1) YMHOXKHUB JeTMMOE U ISTUTENb HA | , TTOTyYHM
2 2t 2 2.

3i 3i-i -3 3
2) YMHOkaeM JeIMMOE 1 IEIUTENIb Ha MHOXHUTCIIb, COHpﬁI)KCHHBII‘;I JACIIUTCIIIO!
1 1-i 1-i 1-i 1 1.

1+i @+i)a-i) 1-i2 2 2 2

232



T+i  @Q+i)i+i) 1+2i+i®  2i
3) 2 ==
1-i (-i)i+i)  1-i 2
)2—3|_(2—3|)(4—5|)_8—10i—12i+15i2_—7—22i_ 722,
4450 (4+5i)4-5i) 16+25 4 41 41
IIpumep 4.

Borauciuts (L+ i)a.

Pemenne. Mcnionb3ys cooTHOLIEHUE (1+ i)2 =2, moryuum (1+ i)8 = [(1+ i)z]4 = (2i)4 =16i* =16.
3aganus 1J151 CAaMOCTOATEILHON padoThI

1. Bemonnure pgeiictBus: 1)  (3+i)+(-3-8i); 2) (5-4i)+(7+4i); 3) (-6+2i)+(-6-2i); 4)
(0,2+04i)+(08-11i); O) (2-3i)+(5+6i)+(~3-4i); 6) 1—i)—(7-3i)—(2+i)+(6—2i).

2. Borumciure: 1) i®+i® +i%+i% +i%; 2) i+i2+i¥+i*+i%; 3) i+i"+i%+i%+i*%; 4) i.i%.i%.i*; 5)
1 1. 1 1 1

i° i i i
3. Bemonnure peiictBust: 1) -iv5-4iv5; 2) (5-3i)-2i; 3) (3+4i)3-4i); 4) (5+3i)2-5i); 5)

(-2-i)1+i); 6) 4+2i+(1+6iX6—i); 7) (3-2i)\5+4i)-7i+1; 8) [__?j@ g J 6) (0.2-03i0,5+0,4i).

4. BBITOIHUTE IEHCTBUS: 1) 2) - :3) 1= : 4) i ;" 5) - 32IX22|+I)' 6) (4+2i)€23i—2i)’
(3+2i)f2-i) - . g) a+hi . g) a+b|)(b+a| : 10) fﬂ 11) 1- 3| LAi+l. g0y athbi a-bi
(2+3i)1+i)  ~ a-bi b- /5 - 2i e a—bi a+bi

5. Pa3oxure Ha KOMIUIEKCHBIE MHOXHUTENU: 1) m?+n?; 2) 4m?+9n?; 3) 2 _+_ : 4) m+n; D)
2++3; 6) 1+sin?a; 7) 3.
‘/— 3 ‘/_ 2
6. Bermemnre: 1) (1-if%; 2) i} 3) (—1*-2' 3} 4 (;@] L 5) wi)* 6) @i 7)

[\/5+i\/§J8

2

IMPAKTUYECKAS PABOTA Ne 93
Ha3panue mnpaxkruueckoii padoTbl: Bwinonnenue onepayuii HA0 KOMWIEKCHLIMU YUCIAMU 8
mpueoHoMempuyeckotl ghopme.
Hens pabGorbl: Hayuutbcsd  BBINOMHATH ACWCTBUS HAJ KOMIUIEKCHBIMM — YHMCIaMU B
TPUTOHOMETPUUYECKOU opMme.

Pe3yabTarsl:

Dopmupyemvie 3n1emenmut IIK (npogheccuonanvno opuenmuposanmoe cooepircanue):
— TIK 2.3. OcymectBnsaTh cOOp MaHHBIX IS aHATW3a UCIONIL30BaHUS M (PYHKIIMOHUPOBAHUS
MPOrpaMMHO-TEXHUUECKUX CPEACTB KOMITBIOTEPHBIX CETEH.
memanpeomemnsie:. MPII 01, MPIIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemmnuie: 1Py 11.
3HAHMS:
— IloHsiTHE KOMIIJIEKCHOTO YHUCIIA.

— Omnepauuu HaJ KOMIUIEKCHBIMU YHCJIAMU B TPUTOHOMETPHUECKOH (hopme.
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yMeHusi: BerunicieHre cyMMBI, pa3HOCTH TPOU3BEICHUS 1 YACTHOTO KOMIUICKCHBIX YHCEN B
TPUTOHOMETPHUYECKOU (hopMme.

Xon padoThl:
Yucno Buga z = a + if3, rae a, §- AeiicTBUTENBHBIC YHCIIa, ai- MHUMAs eIUHHUIA, OIpeerseMast

paBeHCTBOM: i2 = —1, Ha3BIBAETCA KOMNIEKCHBIM YUCIOM. (- IEHCTBUTEIbHAS YaCTh KOMILIEKCHOTO
quciJia, ﬁ' MHHUMas 94aCTh KOMIIJICKCHOT'O YHCJIA.

MoysieM KOMIUIEKCHOTO uncia z = a + if :|z| = \/a? + B2

3anuch KOMIUIEKCHOTO YHC/Ia B BUAE Z = @ + b Ha3biBaeTcs anreOpandeckoi Gpopmoii 3amucu
KOMILIEKCHOTO urcna. Yacto ObiBaeT yao6Ha apyras GopMa 3amuc KOMILIEKCHOTO yncia. Ilycts

z=a+bi,r =|z| =Va? + b?u@ = argz. Toraa no onpeaeIcHNIO apryMEHTa HMECM:
a

a
VaZ + b2 oSP =5
. b Ty b
ksmq)—m sing = -

Ortcrona nonyuaercst Z = a + bi = r(cos ¢ + ising)

Takass popma Ha3bIBa€TCS TPHUTOHOMETPUYECKOM (HOPMOI 3alMCH KOMIUIEKCHOTO umcia. Kak
BUJIHO, JUIS TOTO, YTOOBI MEPEUTH OT anreOpamdyeckoil (OPMBI 3alKMCH KOMILIEKCHOTO YHCiIa K
TPUTOHOMETPHUECKOW (hopMe, HYKHO HAMTH €ro MOAYJIb M OJIMH U3 apTyMEHTOB.

Hpumep 1 : 3amucats uncio z = 1 — +/3i B TpuronoMerpudeckoii popme.

cos @ =
rCOS @

b =rsing

U
=2
I

’ 2
Haiiném Momyib storo uncia:|z| = |12 + /3" = 2 ApryMeHT JaHHOTO YHCIa HAXOMUTCS H3

1

cosp =<

CUCTEMBI 73
sing = — >

. T
3HAYKT, OJMH U3 apryMeHToB urcna z = 1 — v/3i paBen — s

[Tonyuaem: z = 2 (cos (— g) + isin (— g))

YMHO)KCHI/IG, JCICHHUC, BO3BCACHHEC B HaTypaJ'ILHYIO CTCIICHb MW M3BJICUCHUC KOpH}I n3
KOMIIJICKCHBIX YHUCCJII B TpHFOHOMeTpH‘{eCKOﬁ (bopMe OHpC,I[CJ'ISIIOTCH CJ'ICI[YIOH_II/IM 06pa30M:

ecmu Z; =R (COSey +ising,), z, =r,(COSe, +isSing,) . 1o

1) Z;Z, = 1, (Cos(ey +@,) +isin(e, +¢,)) ;

Z, r .
2) Z—l = r—l(cos((p1 —y) +isin(p, —,)) ecm 1, % 0.
2 2

ecu Z=r(cosg+ising) , neN o
3) 2" =r"(cos(ng) +isin(ng)):

+27k . . @p+27kK
4) Uz =¥r| cos 2228 4isin 22228 | k=0,1,2,..n-1
n n '
B oTBeT 3anmchIBalOTCs TJIaBHBIC 3HAUCHUS ApPTYMCHTA MOJYUYCHHOTO pE3yJibTaTa, 3aKIIFOYCHHBIC
B mpomexytke (—7; 7],

[Tpumep 2. BoImonHUTh AEHCTBUS HAJL YUCIAMU B TPUTOHOMETPUYECKOH (opme:
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a) Z1 " Z;0) j—l; B) 2,°, eciu z; = 3(cos75° + isin75°) u z, = 2(cos15° + isin15°)
2
a)z, - z, = 3(c0s75° + isin75°) - 2(cos15° + isin15°) =
= 6 (cos(75° + 15°) + isin(75° + 15°)) = 6(c0s90° + isin90°) = 6i

z; _ 3(cos75°+isin75°) 3 o o o o oY
0) z,  2(cos15°+isin15°) 2 (COS(75 15 ) T lSln(75 15 )) -
3 o 3(1 3\ 3 3V3
_E(cos60 + isin60°) _§<§+7l> =g+

B)z,° = (2(cos15° + isin15°))6 = 2%(cos(6 - 15°) + isin(6 - 15°)) =
= 64(c0s90° + isin90°) = 64i
Hpuwmep 3. Haiitu V-16
[IpencraBum B TpUroHomMeTpuueckoit popme — 16:

Haiiném moayis sToro uncna:|z| = 1/ (—16)? + 02 = 16 ApryMeHT JaHHOTO YKCJIa HAXOIUTCS U3
16

Cosp =——= -1
CUCTEMBI o
sing=—=0
? =1
3HAYMT, OAMH U3 APTYMEHTOB 4YKCia Z = —16paBeH 1.

[Mony4aaem: z = 16(cos T + isinm).

Haiinem xopeHs: ‘{/—1621/16(cos T+ isinm) = 2 (cos%znk + isin LGk)

HaiineM paznuyHble KOpHU:

n+0 . mw+0 T T V2 2 ]
k—O:zO—Z(cos 2 + isin 2 >—2(cosZ+lst)—2<7+l7>—\/§+l\/§

n+2n | wm+2m 3m .. 3w V2 A2
k=1=~zl=2<cos + isin 2 >=2(cosr+lsm7>= —7+17

=—V2+ V2
T+ 41 , 7T+47l')=2< 51 5n)=2<_ﬁ_iﬁ>

k=2=2z,=2 (cos + isin 2 cosT+ isinT

=—V2-iV2

k=3:>Z3=2(COS + isin cosT+isin— =

T+ 61 T[+6T[):2( 7 7:)_2<\/§ \E)

=2 -2

3agaHus AJ151 CAMOCTOATEIbHOM padoThI:

Bapnanr 1 ‘ Bapwanr 2 ‘ Bapuanr 3

1. Haiitu cymMy, pa3HOCTb, IPOU3BEICHUE U YACTHOE KOMIUIEKCHBIX YU CEI

1. BIMOTHUTE ACHCTBUS HAJ YUCIIaMU B TPUTOHOMETPHIECKON GopMme:

VA
a) zy * Z3; 0) i; B) Z,"
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7z, = 2(cos5° + isin5°)
z, = 3(cos40° + isin40°)

n=3

7z, = 2(cos15° + isin15°)
z, = 10(cos105° + isin105°)
n=3

7z, = 5(cos160° + isin160°)
z, = 2(c0s20° + isin20°)

n=6

2.BBIMIONIHUATE  JIEHCTBUSL B TPUTOHOMETPUYECKOW ¢GopMe U TMPEACTaBHTH pPe3ylbTaT B

TPUTOHOMETPHUUECKOH U airedpanyeckoit popmax
. —4 3
( 1-i ) (2\/5 — 2i>
A V3 +i
3. HaiiTu 3HaueHus KOpHEH

T

((V3-i)(-1+ i))6

V81 V8i

ITPAKTUYECKAS PABOTA Ne 94
Ha3Banne mnpakTuyeckoid padoTbl: Peuwenue KAOpamHuIX YPAGHEHUU C OMPUYAMerbHbIM
0uc;<puMuHaHm0M.
Ien» pabomupr: Hayuntbes pemath KBaJpaTHbIE YPaBHEHUS C OTPULATEIbHBIM JUCKPUMUHAHTOM
PesyabTarsl:

Dopmupyemvie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymectBnsaTe cOOp TaHHBIX ISl aHATW3a UCIOJIL30BaHUS M (PYHKIIMOHUPOBAHUS
MIPOrpaMMHO-TEXHHUUECKUX CPEACTB KOMITBIOTEPHBIX CETEH.
memanpeomemnste. MPIT 01, MPII 02, MPIT 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemmnuwie: 1Py 11.
3HAHMS:
— TloHsITHE KOMITJIEKCHOTO YUCia U ONlepalyid HaJl HUMU.
—  @opMyIbl ISl HAXOXKACHUS KOPHEN KBaIpaTHOTO YPaBHEHHMSI.
yMeHus: Penienre KBaJipaTHbIX YPaBHEHUI C OTPULATENbHBIM TUCKPUMUHAHTOM
Xoa paGoTsI:
Coaep:xanue padoThbi:
KBasipaTHBIM ypaBHEHHEM Ha3bIBAeTCA ypaBHeHHMe BUAa: ax’ + bx + ¢ = 0, B 00meM ciydae s
€ro peleHys HeoOXOAUMO BBIUYHCINTS JUCKPUMHUHAHT 10 popmyne D = b? — 4ac u HAWTH KOPHU:
—b ++D
2a
Ecnm nuckpuMuHaHT OTpUTIATEIBHBIN, TO HEOOXOIUMO yUeCTh, YTO V-1=1i.

X12 =

ITpumep 1.

Ha MHOeCTBE KOMIIEKCHBIX YHCEI PEIIUTh KBAJPAaTHBIC YPABHECHUS:
a)x2+1=0;6)5x2+3x+1=0.

Pemenue: @) x2 + 1 = 0, T.K. 3TO HEMOJHOE KBAPATHOE YpaBHEHHUE, TO
x2=-12x,=t/-12x,=34V-1>x, = +i.
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0) 5x% + 3x + 1 = 0. [ly1s1 peleHns 5TOro ypaBHEHUs BHMUCIUM JUCKpUMUHAHT D = b% — 4ac =
32—-4-5-1=-11<0, Torma VD =+/-11=V11-V=-1=+V11i. A KOPHHM KBaJIpaTHOTO

ypaBHEHHUs HalaEM 1o hopmyiie X1, =

—b+VD _ —3+VI1i _ —3+V11li _ -3 n V11i
2¢ 25 10 10— 10"

AHaNIOrHYHBIM 00pa3oM, pelaroTcs KBaJApaTHbIE YPAaBHEHUS ¢ KOMIUIEKCHBIMU KO3 PHUIIEHTaMU.

[Ipumep 2.

Ha MHOYeCTBE KOMILIEKCHBIX YHCEN PEIMTh KBaJpaTHOE ypaBHeHue: z2 — 8iz — 15 = 0

Pemenue: Bemumem xkodduiuents: a = 1,b = —8i,¢ = —15, torna D = b? — 4ac = (—8i)? —
4:1-(—15)=—-64+ 60 =—4 <0, Torga VD =vV—-4=+V4-V-1=2i. A KOPHH KBaJpaTHOTO

—b+VD _ 8i+2i 8i+2i _ 10i

ypaBHEHHsI HalnéM no Qopmyine: z;, = ” 1 CnenoBatenbHO, Z; = =5 = 51,
8i—2i _ 6i .
= =—=3i.
2 2

3aganusd 1J19 CaMOCTOAITEIbHOM PadoThI
Pemnre ypaBHeHus:

~N o OB W DN

x24+16=0
x2—=2x+4=0
x2—6x+10=0
Ax? +4x+5=0
x*+16=0
.z2—iz+2=0
.z2—=(B+2)z+6i=0
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