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PaccmoTpeHa © yTBEp)KIE€Ha Ha 3acelaHMM MPEAMETHO-LIMKJIOBOM KOMHUCCUU
o0mieo0pa3oBaTebHbBIX ~ AWCHMIUIMH W PEKOMEHJOBaHa i BHYTPEHHETO
UCIIOJIb30BaHUS.

JlaHHBIE METOJMYECKHE YKa3aHWs IMpEJHA3HAYEHbI ISl CTYyJAEHTOB OYHOW (hOPMBI
oOyuenus no npodeccun 29.01.29 Macrtep cTonsipHOTO ¥ MEOEITHHOTO MTPOU3BO/ICTBA,
15.01.05 Cpapmuk (py4HOM M YaCTUYHO MEXaHU3HPOBAHHOM CBapku (HaILJIABKH)
BITOY BO «Bonoroackuii CTpOUTENBHBIN KOJUIEI) MIPU BBITIOTHEHNUN MPAKTUYECKUX
paboT.

O0beM npakTHUecKoi paboThl o AUcHUITTMHE MaTemaTuka: anredpa u Havasia
aHanu3a, reoMetpus coctasisieT 90 yacos.

[lepeueHp mpakTUYeCKUX pabOT COOTBETCTBYET COACPKAHMIO  IMPOTPAMMBI.
[IpakTnueckass paboTa CTYAEHTOB MOBBIIIAET HMHTEIUVIEKTYalbHBIH  YpPOBEHb
oOyuaromuxcsi,  (GOopMHpPYeT  yMEHHME  HaxXOAUThb  HYXHYIO  HH(OpMALHIO,
CUCTEMAaTHU3HpOBaTh, 0000LIaTh, YTO HEOOXOAMMO JJs  MpodecCrOHATBHOMI
NOJrOTOBKU Oynyiero crneuuainucta. HaBblku ncciaenoBaTenbcko pabOThl OMOTYT
CTyJIEHTaM Ha CTApUIMX Kypcax IpH BBINOJHEHUU U O(OPMIICHHH KYpPCOBBIX H
JUIUIOMHBIX ITPOEKTOB.

Metoauueckue yKazaHUsi MOTYT OBIThb PEKOMEHJIOBaHBl K  HCIOJIb30BAHUIO
cryaeHtamu u  npenojaBarensmu  BIIOY BO  «Bojoroackuit  cTpouTENIbHBIN
KOJLTEIK.

ABtopsl: MusrupeBa TartesiHa AJiekcaHIpoBHA, npenoaaBarenb Marematuku bIIOY
BO «Bosoroackuii CTpouTEIbHBIN KOJIIEIAK

[IpoBopoBa HMpuna AmnaronseBHa, mpenogasarenb Marematuku bIIOY  BO
«BoJoroCKuil CTpOUTENBHBIA KOJUIEIXK



Conep:xkanue

MeToauveckue peKOMEHAALUMH 110 BHINOJIHEHUIO
NMPAKTUYECKUX 3aAAHUM
Ilepeyenr mpakTH4ecKux pador mo gucuuiimHe «Maremaruka: ajaredpa u

HavYaJjia aHajin3a, recoMmeTpus»

IpakTnueckoe 3ansaTue Nel.(1 kypc) Llensie u paunnoHanbHbie yncia. J{eicTBys C
YU CJIAMU.

IpakTnueckoe 3ausaiTe Ne2 PanuoHanbHble ApoOu. HppauuvoHalbHBbIE YHCIA.
MHOXECTBO JEHCTBUTENbHBIX 4ucen. JIeHCTBHUA € palMOHATBHBIMU JApPOOSIMU U
MppauOHaIbHBIMU YU CIAMH.

IIpakTuyeckoe 3ansaTue Ne3. IIpubmmkEéHHbie BbhunciaeHUs. OKPYIJICHHE YHCEIL.
AOCONIOTHAs U OTHOCUTENbHAs] MOTPEIIHOCTh MNPUOIMKEHHOTO 3HAYEHUsI 4YHCTIA.
JeiicTBusl ¢ TpUOIMKEHHBIMY BETMYMHAMU.

IIpakTnueckoe  3ansaTne  Ned. Pagnannas  mepa  yrua. OcHoOBHbIE
TpuroHoMerpuueckue GyHKIuu. OCHOBHBIE TPUTOHOMETPUUECKUE TOKIECTBA

IpakTuyeckoe 3ansaTue NeS. Peuienue npumepos 1o reme «Popmyiibl IPUBEICHUS»
IIpakTHyeckoe 3ansTue Ne6. ©opMysbl CyMMBI M Pa3HOCTH TPUTOHOMETPHUYECKUX
HKILIHAM.
pakTudeckoe 3ausiTue Ne7.@opmyIibl IBOMHOIO U MOJIOBUHHOT'O apIyMEHTA.

IIpakTnyeckne 3ansituss Ne8. Pemenwe npumepoB Ha npeoOpa3zoBaHHE
TPUTOHOMETPUYECKUX BBIPAKECHUN

IMpakTuyeckue 3ausTust Ne9. Tpuronomerpuueckre QyHKIIUU U UX TPAPUKH.
IpakTuyeckue 3austusi NelQ. IlpeoOpazoBanue rpadukoB TPUTOHOMETPUUECKUX
GyHKIMA.

IpakTuyeckune 3anaTuss Nell. Uétneie m HeuérHble QyHkuuu. IlepmoanyHOCTH
TPUTOHOMETPUYECKUX PYHKIUH.

IpakTnueckue 3anaTus Nel2. Pemenue 3amau o teme «Bo3pactanue u yObIBaHUE
GyHKUMA. DKCTpEeMYMbl (DYHKIIHID.

IpakTuyeckue 3ansitust Nel3. VccnenoBanve TpUroHOMETPUUECKUX (DYHKIIHIA.
IpakTnueckue 3anaTus Nel4. [Ipocreiimme TPUroHOMETPUIECKNE YPABHEHHUS.
IIpakTnueckne 3ansaTus NelS. Pemenue npocredmmx TPUTOHOMETPUUYECKUX
YpaBHEHUM.

IpakTnueckue 3ansaTuss Nel6. TpuroHomMeTpuuecKrUe ypaBHEHUSI, NMPUBOJUMBIE K
KBaJpaTHbIM yPaBHEHUSM.

IpakTnueckue 3anaTus Nel7. OTHOpPOIHBIE TPUTOHOMETPUUECKHE YPABHEHUSI.



IpakTnueckoe 3ansaTue Nel8. Peiienre cucteM TPUrOHOMETPUUECKUX YPABHEHUM.
IIpakTuyeckue 3ansaTus Nel9. Akcruomsl ctepeoMeTpun. B3anmHoe pacnonoxeHue
MPSIMBIX B MMPOCTPAHCTBE.

IIpakTnueckoe 3ansarue Ne2(). [lapannenbHblie NpsIMbIE B TPOCTPAHCTBE.
IpakTnueckoe 3ansaTue Ne21. [Ipu3Hak nmapamieabHOCTH MPSMBIX.

IIpakTnueckoe 3ansaTue Ne22. [Ipru3Hak mapayieaIbHOCTH IPSMOUN U IJIOCKOCTH.
IpakTnueckoe 3ansaTue Ne 23. [Ipyu3Hak mapamieabHOCTH MIJIOCKOCTEN
IpakTnueckoe 3ansaTue Ne24. CBoiicTBa napaJyieIbHbIX MIOCKOCTEM.
IIpakTnueckoe 3ansitue Ne25. IIpusHak NepHneHIUKYISIPHOCTU TpAMBIX. [Ipu3Hak

NEPHEHANKYJIAPHOCTH NPSMOM U MI0CcKOoCcTH. CBOMCTBA MEPIEHIUKYJISPHBIX MPSIMOR
Y IUIOCKOCTH.

IIpakTuueckoe 3ansaTue Ne26.. [leprieHIUKysIp U HAKJIIOHHAS.

IpakTnueckoe 3ansaTue Ne 27. Teopema o TPEX NEPHEHIUKYIIAPAX. .

IIpakTnueckoe 3ansiTue Ne 28. Ilpu3Hak MNEPHEHAUKYISIPHOCTH ILJIOCKOCTEW.
Paccrosinne Mexy CKpelMBaOIIMMUCS TPSIMBIMH.

IIpakTnueckoe 3ansitue Ne29 M3o0pakeHre NTPOCTPAHCTBEHHBIX (Uryp Ha
mwiockoctu. I[IpeoOpazoBaHne CcHUMMETpUM B  OPOCTpaHCTBE. J[BW)KeHHE B
MIPOCTPAHCTBE.

IpakTnuyeckoe 3anaTue Ne30. YTibl MeXQy CKPEHNIMBAIOLIIUMUCS MPAMBIMHU, MEKIY
MPSIMOI U TTOCKOCTBIO, MEXKAY MIIOCKOCTSIMHU.

IpakTnueckoe 3ansaTue Ne31. KopeHb N — 0if CTENEHU U €ro CBOWCTBA
IpakTnueckoe 3ansaTue Ne32. [I[pumeHeHue CBOMCTB KOPHS N — Ol CTETIEHU
IMpakTuyeckoe 3ansitue Ne33- 34 Pemienue uppaimoHaIbHBIX YPAaBHEHHM
IpakTuyeckoe 3ansitue Ne35-36. Pemenue cuctem uppaimoHaIbHBIX YPAaBHEHUM.
IIpakTuyeckoe 3ansitue Ne37-38 [IpeoOpa3zoBaHue  parMOHANBHBIX U
HMppalMOHAIbHBIX BBIPAKECHUM.

IpakTnueckoe 3ansaTue Ne 39. [TokazarenbHas GyHKITHUS.

IpakTuueckoe 3ansaTue Ned(). [TokazarenbHble ypaBHEHUA

IIpakTnuyeckoe 3anaTue Ne 41. PemieHune mnokasarenbHbBIX ypaBHEHUW. Perrenne
CUCTEM NOKA3aTeNIbHbIX YPaBHEHUM.

IIpakTuueckoe 3ansaTue Ne 42. PelrieHre CUCTEM MTOKA3aTEIbHBIX YPAaBHEHUM.
IIpakTnueckoe 3ansaTue Ne 43. [lokazarenbHbIE HEPABEHCTBA.



IIpakTHyeckoe 3ansitue Ne 44. Penienne nokasaTeabHbIX HEPABEHCTB. .
IIpakTuyeckoe 3ansitue Ne 45, Jlorapudmpl 1 UX CBOWCTBA

IIpakTuyeckoe 3ansitue Ne 46 [IpumeneHue cBoiCTB Jiorapudma

IpakTnueckoe 3ansitue Ne 47. [IpeobpazoBanue iorapuMHUIECKUX BhIpAKEHUN
IpakTueckoe 3ansTue Ne 48, Jlorapudmudeckne ypaBHEHUS

IIpakTuyeckoe 3ansitue Ne 49, Penienrie norapuMuueckux ypaBHEHUN U CUCTEM.
IpakTnueckoe 3ansaTue Ne 50. Pemienne norapudMuiecKux HEPaBEHCTB.
IIpakTnueckoe 3ansitue Ne 51. Pemenue npumepoB 1no teme «lIpsimoyrosibHas
CUCTEMa KOOPJIMHAT B IPOCTPAHCTBE

IpakTuueckoe 3ansaTue Ne 52. BeKTOpbI B TPOCTPAHCTBE

IpakTuueckoe 3ausaTue Ne 53. JleiicTBus HaJ BEKTOPaMU B TPOCTPAHCTBE
IIpakTuueckoe 3ansaTue Ne 54. Pemenue 3amgau o teme « JledcTBUA HaJl BEKTOpaMu
B IPOCTPAHCTBE

IIpakTuyeckoe 3ansitue Ne 55. OCHOBHbIE TOHATUS KOMOMHATOPHUKH.
IIpakTuyeckoe 3ansitue Ne 56. [IlpaBuna komOuHatopuku. Pemenue
KOMOMHATOPHBIX 33/1a4.

IIpakTuyeckoe 3ansitue Ne 57 — 58 Penienre KOMOMHATOPHBIX 3a71a4.
IpakTueckoe 3ansaTue Ne 59. Penienne 3a1auy Ha nepedop BapUaHTOB.
IpakTnueckoe 3ansaTue Ne 60. TpeyronpHuk I[lackans

IpakTnueckoe 3anaTue Ne 1( 2 kypc). Muororpannuku. [Ipusma.

IIpakTuyeckoe 3ansitue Ne 2. [Tnomaas NTOBEPXHOCTH U 0OBEM MPU3MBI.
IIpakTuueckoe 3ansaTue Ne 3. [Tapannenenunes u ero BUIbl

IpakTnueckoe 3ansaTue Ne 4, [lnonaas noBepXHOCTH U 00BEM Mapalijieenuieia
IIpakTnueckoe 3anaTue Ne 5. Ilupamupa. Ilnomans MOBEpPXHOCTH U OOBEM
MMUPAMU/IBI.

IIpakTnuyeckoe 3ansitue Ne 6. Yceu€nHasa nupamupa. [lmomane MoBEpXHOCTH H
00BEM yCEeUEHHOW MUPaMUIbI.

IpakTnueckoe 3ansaTue Ne 7. Ceuenue B KyoOe, nmpusMe, MUpamue.

IIpakTnueckoe 3ausitue Ne 8. I[lwmaap. Ilnomans HOBEPXHOCTH U O0BEM
HUAJIMH]IPA.

IMpakTuueckoe 3ansitue Ne 9. Konyc. [Inomans moBepxHOCTH U 00BEM KOHYCA.
IMpakTuyeckoe 3ansaTue Ne 10. Yceuénnsiit konyc. [lnomaas moBepxHOCTH U 00BEM
YCEUEHHOI'O KOHYCA.

IpakTuyeckoe 3ansaTue Ne 11. Illap u cdepa. Cedenne mapa MIOCKOCTHIO.
[Tmomans MOBEPXHOCTH M OOBEM IIapa U €ro YacTeH.

IIpakTnueckoe 3ansaTue Ne 12. [lonarue npousBoaHoil. [IpaBuna BeraucineHus

IMPOU3BOAHBIX.



IpakTuyeckoe 3ansaTue Ne 13. IlpomsBogHas creneHHOM, orapuGMUUYECKOM
GbyHKIHA.

IIpakTuyeckoe 3ansaTue Ne 14. [Ipon3BogHas TPUTOHOMETPUUECKUX (DYHKITUH.
IIpakTuyeckoe 3ansitue Ne 15. [IpousBoHas ciaoxxHON GYyHKIUU.

IIpakTnueckoe 3ansaTue Ne 16. YpaBHEHHE KacaTeIbHOM.

IIpakTuyeckoe 3ansitue Ne 17. [IpusHaku Bo3pactanus U yObIBaHUS (PYHKIUU.
IpakTnueckoe 3ansitue Ne 18. Kputunueckue TOYKH (PYyHKIIMH, MAKCUMYMBbl H
MUHHUMYMBI.

IIpakTnueckoe 3ansiTue Ne 19. IlpumeHeHne nNPOU3BOJHONM K HCCIEIOBAHUIO
GbyHKIIH.

IIpakTnueckoe 3ansaTue Ne 20. Pemienue mpuMepoB Ha uccieqoBaHUE (DYHKIUU C
MOMOIIBIO MPOU3BOTHOM.

IpakTnueckoe 3ansitue Ne 21. IlepBooOpa3Has u €€ oCHOBHOE CBOMCTBO. Tabmuiia
nepBooOpa3HbIX. [IpaBuia Hax0XkAEeHUS TIEPBOOOPA3HBIX.

IpakTnueckoe 3ansaTue Ne 22.HaxoxaeHnue nepBooopa3HbIx GyHKIUH.
IMpakTuuyeckoe 3ansaTue Ne 23. BeruuciieHue onpeaeaéHHOro HHTerpana
IIpakTnueckoe 3ansaTue Ne 24, [1nomans KpUBOJIMHEWHON TparelUU
IIpakTnueckoe 3ansiTue Ne 25, HaxoxeHHe IJI0IMAAN KPUBOJIMHEINHON Tpareuuu ¢
IIOMOUIBIO OIIPEAEIEHHOTO HHTErpaa.

IIpakTuyeckoe 3ansaTue Ne 26. OOmme METOJbl pelIeHUsS YpaBHEHM. MeToj
Pa3JIOKEHUs HA MHOXKUTEIU. MeTox BBEIEHHUsI HOBOW NepeMeHHON. DyHKIIMOHAIBHO
— rpaduueckuii MeToI.

IIpakTnueckoe 3ansaTue Ne 27. PenieHre HEPaBEHCTB C OJTHOW ITIEPEMEHHOM.
IIpakTuyeckoe 3ansitue Ne 28. CoObiTHE U €ro BUuAbl. BeposTHOCTH COOBITHS.
IpakTnueckoe 3ansaTue Ne 29. CioxxeHne 1 yMHOKEHHE BEPOSITHOCTEM.
IpakTnueckoe 3ansaTue Ne 30. Pemenue 3amad 1o TeMe «IJIEMEHTHI
KOMOMHATOPUKHU U TEOPUU BEPOIATHOCTENH. MaTemaTHuecKkasi CTAaTUCTUKA»

Cnucok aureparypsl



MeToauveckue peKOMEHAALUMH 110 BHINIOJIHEHHIO
NMPAKTHYECKUX 32IaHUH

[logroroBka K MpPaKTHUYECKUM padoTam 3aKI04Yarcs B CaMOCTOATEIBHOM
W3YYCHUH TEOPUU IO PEKOMEHIYEeMOH IuTeparype, NpeayCMOTPEHHOH pabodyeit
IIPOrPaMMOM.

s apdexTuBHOrO BBITIOTHEHUS 3aaaHuii Bbl moipbkHBI 3HATH TEOpEeTHYECKHE
MaTepHalibl U yYMETh MPUMEHATh 3TH 3HAHUA I MPUOOpPETEHUs MPAKTHUYECKUX
HABBIKOB IIPU BBINIOJIHEHUU PAKTUYECKUX 3aJaHUM.

B koHIe 3aHATHS IpenoaaBaTellb BHICTABISAET OLEHKY, KOTOpPasl CKIIaJIbIBACTCS
U3 PE3yJbTaTOB HAOMIOACHUS 32 BBINOJHEHUEM IMPAKTUYECKOM YacTh padoThl,
MIPOBEPKH O0TUETa, Oece bl B X0e pabOTHI WIIH MOCTIE HEee.

Or11eHKY 32 BBITTOJTHCHUE TPAKTHYCCKUX 3aHSATHH BBICTABIISACTCS IO MATHOALTEHON
CUCTEME.
Ycnosus u nopsaook evinoanenust pabomol:

. IIpounTarh METOOWYECKHE PEKOMEHIAIMU 110 BBINOJHCHUIO TMPAKTHYECKOU
paboTHI.

2. OTBeTUTH Ha BOMPOCHI, HEOOXOUMBIE ISl BHITIOJIHEHUS 3aJaHU M.

3. N3yuuts coneprkaHue 3aJaHUl U HAYaTh BBITIOJIHEHUE.

4. PaboTy BBITIOJHUTH B TETPAJISAX, ODOPMUB HAICKAITUM 00pa3OM.

5. KoHcynbTanuio 1m0 BBITOJHEHUIO Pa0OThl MOJYYUTh Yy MPEnojaBareiis WM
00y4Jaromierocs, yCrenHo BeIMOTHUBIIETO PaboTy.

6 . PaGota oreHHBaeTCS B IIEJIOM, TI0O UTOTAM BBITIOJIHEHHSI PA0OTHI BBICTABIISICTCS
OLICHKA

3ammTa MPOBOAUTCSA IMYTEM HWHIWBUAYaJbHOW Oecelbl WJIM BBIOJIHEHUS
3a4eTHOro 3ajaHus. PaboTa cuuTaercs BBINOJHEHHOM, €CIM OHAa COOTBETCTBYET
KPUTEPUSIM, YKA3aHHBIM B MOSCHUTEIHHOM 3aMKUCKe K MPAKTUUECKOM padoTe.

[IponyiieHHbIe MpaKTUYECKUE PabOThl OTPaOATHIBAIOTCS B JOMOJHUTEIBHOE
BpEMSL.



Ilepeyenb mpakTuyeckux pador mo aucuuiviuHe «Maremaruka: ajaredopa u
HAYAJa aHAJIU3a, TeOMeTPHUs»

Tembl npakTHYECKHUX padoT KoJu-Bo
4acoB
IIpakTuyeckoe 3ansitue Nel. Llensie v paluoHAIbHBIE YHCIIA. 1

JlercTBUS C YHCIaMH.

IIpakTHuyeckoe 3aHATHE Ne2.PanmonanbsHbIe apoou. 1
HppauvoHaneHple 4uciaa. MHOXECTBO JIEUCTBUTENBHBIX YHCEIL.
JlecTBUsT C palMOHAJIbHBIMU JIpOOSIMH U HUPPALUOHAIBHBIMU
YU CJIAMU.

IpakTuyeckoe 3ansitue Ne3. IlpuOnmkEHHBIE BBIYUCICHHUS. 1
Oxpyrnenue yucen. AOCONIOTHas W OTHOCUTEJbHASI IMOTPEUTHOCTD
NpUOMMKEHHOTO 3HAYEHUs 4ucia. JlecTBua ¢ TpUOIMKEHHBIMU
BEJIMYMHAMM.

IIpakTnuyeckoe 3ansitue Ne4. Pannannas mepa yrina. OCHOBHBIE 1
TpuroHomerpuueckue (QyHKIuu. OCHOBHBIE TPUTOHOMETPUUECKUE
TOXIECTBA

IIpakTnyeckoe 3ansaTue NeS. PemieHue mnpuMepoB 1O TEME 1
«DopMyIIbl NPUBEACHUSD

IIpakTnyeckoe 3aHaTHe Ne6. DopMynbl CyMMBI U Pa3HOCTH 1
TPUTOHOMETPUUECKUX (PYHKITUH.

IIpakTnyeckoe 3anaTue Ne7.dopMysibl JBOMHOIO U IOJIOBUHHOIO 1
apryMeHTa.

IpakTtuueckne 3ansaTusi Ne8. PemieHue  mnpuMepoB  Ha 1
peoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKECHHM

IpakTuyeckue 3anaTus Ne9. Tpuronomerpudeckue QyHKIIMN U UX 1
rpaduKu.

IpakTnueckne 3anustua Nel(. IlpeoGpazoBanue rpadukoB 1
TPUTOHOMETPUYECKUX (DYHKITUH.

IpakTnueckne 3ansitua Nell. YEtubie U Hedy€THBIE (YHKIUU. 1
[lepnoIMYHOCTH TPUTOHOMETPUUECKUX (PYHKIUH.

IpakTnueckne 3ansatuss Nel2. Pemenne 3agau 1o Teme 1
«Bo3pacranue u yobiBaHue GyHKIUI. DKCTpeMyMbl QYHKLIHN.
IpakTuyeckue 3aHATHSA Nel3. UccnenoBanue 1
TPUTOHOMETPUUECKUX (PYHKITUH.

IpakTnueckue 3anatus Nel4. IIpocreiimne TpUrOHOMETPUYECKUE 1
YpaBHEHHS.

IIpakTnueckne  3anaTusa  NelS.  Pemenune — mpocrenmmx 1

TPUTOHOMETPUUECKNX YPABHEHHUM.




IlpakTuyeckue 3anaTusa Nel6. TpuUroHomeTpHYECKHE ypaBHEHMS,
IIPUBOJIMMBIE K KBAIPATHBIM YPABHEHUSIM.

IpakTnueckne 3anaTust Nel7. OqHOPOIHBIE TPUTOHOMETPUYECKUE
ypaBHEHMUSI.

IIpakTHyeckoe 3aHATHE Nel8. Pemenue CUCTEM
TPUTOHOMETPUYECKUX YPaBHEHUH.

Ipakruueckue 3ansaTus Nel9. Axcrnomsl ctepeomeTprun. BzanmHoe
PAacoJIOKEHUE MPSMBIX B TPOCTPAHCTBE.

IIpakTuueckoe 3anstue Ne2(. [TapamienbHple nOpsiMBIE B
IIPOCTPAHCTBE.

IpakTnueckoe 3ansaTue Ne21. [Ipu3Hak nmapamieabHOCTH MPSMBIX.

IpakTnuyeckoe 3austue Ne22. [Ipu3Hak napajuieIbHOCTH NPSIMOUN U

IJIOCKOCTH.
IIpakTnueckoe 3ansitue Ne 23. IlpuszHak mnapamIenbHOCTH
IIJIOCKOCTEN
IIpakTnueckoe 3ansaTe Ne24. CoiicTBa  mapasuielIbHBIX
IIJIOCKOCTEH.

IpakTuueckoe 3ansaTHe Ne25. [Ipu3Hak mNEPHEHAUKYISIPHOCTH
npsMbIX. [Ipu3HaK NEpHneHANKYISAPHOCTH IPSAMOW M IUIOCKOCTH.
CBOMCTBA NEPIIEHANKYISIPHBIX MIPSMOU U INTOCKOCTH.

IIpakTuueckoe 3ansaTue Ne26.. [leprieHauKysIp U HAKJIIOHHAS.

IIpakTuueckoe 3ansaTue Ne 27. Teopema 0 TpEX NEPIECHAUKYIAPAX..

IIpakTnueckoe 3ansitue Ne 28. I[Ipu3Hak nepneHAUKYISIPHOCTH
IJIOCKOCTEN. PaccTostHue Mexy CKpEeIMBAOIIMMHUCS TPSIMBIMU.

IIpakTuyeckoe 3ansitue Ne29.M300pakeHHe NPOCTPAHCTBEHHBIX
¢uryp Ha miiockoctu. [IpeoOpazoBanre CUMMETPHUH B POCTPAHCTBE.
JIBM>KEHUE B TPOCTPAHCTBE.

IpakTuueckoe 3ansitue Ne3(. Yriabl MexXIy CKpEIIMBAIOIUMUCS
MPSAMBIMHU, MEXAY MPSIMON U TNIOCKOCTHIO, MEXKTY IIOCKOCTSIMU.

IpakTnueckoe 3ansitue Ne31l. KopeHb N — Ol CTENEHU U €rO
CBOWCTBA

IIpakTnueckoe 3ansaTue Ne32. [IpuMeHeHre CBOMCTB KOpHS N — oM
CTETICHU

IpakTuyeckoe 3ansaTme Ne33- 34 PemieHue wuppanmoHaNbHBIX
YpPaBHECHUM

IIpakTH4eckoe 3aHATHE Ne35-36. Pemenue CUCTEM
UPPALMOHATIBHBIX YPaBHEHUI.

IMpakTuueckoe 3ansaTue Ne37-38 IlpeoOpazoBaHue parmoHAIBHBIX
Y UPPAIMOHATBHBIX BBIPAKEHUH.




IIpakTuyeckoe 3ansitue Ne 39, [lokazarenpHas QyHKITHS. 1
IIpakTuyeckoe 3ansitue Ne4(. [lokazarenbHble ypaBHEHHUS 1
IIpakTuyeckoe 3ansitue Ne 41. Pemenue mnoka3aTelbHBIX 1
ypaBHEHMH. PenieHne cucTemM nokas3aTeabHbIX YPAaBHEHUM.

IIpakTHyeckoe 3ansaTue Ne 42. PenieHue CUCTEM IMOKa3aTENIbHBIX 1
YpPaBHEHUM.

IIpakTnueckoe 3ansaTue Ne 43. [lokazaTrenbHbIC HEPABEHCTBA. 1
IIpakTuyeckoe 3ansitue Ne 44. PemeHne M0Ka3aTENbHBIX 1
HEPABEHCTB. .

IIpakTuyeckoe 3ansitue Ne 45, Jlorapudmsl U X CBOWCTBA 1
IIpakTuyeckoe 3ansitue Ne 46 [IpumeneHune cBoCTB Jiorapudma 1
IIpakTH4eckoe 3aHATHE Ne 47. [IpeoOpazoBanue 1
Jorapu(pMHUUECKUX BbIpaXKEHUN

IIpakTuyeckoe 3ansitue Ne 48. Jlorapudmuueckue ypaBHEHUS 1
IIpakTuyeckoe 3anusitue Ne 49. Pemenue sorapu@mMudecKux 1
YPaBHEHUU U CUCTEM.

IpakTuyeckoe 3ansitue Ne 50. Pemenue norapupmudeckux 1
HEpPABEHCTB.

IIpakTuueckoe 3anaTue Ne S51. PemeHwe mnpumepoB Mo Teme 1
«lIpssMoyronpHas cucteMa KOOPAUHAT B POCTPAHCTBE»

IIpakTnuyeckoe 3ansaTue Ne 52. Bektopsl B mpocTpaHcTBe 1
IIpakTnueckoe 3anaTue Ne 53. JlelicTBus Haa BEKTOpaMH B 1
IIPOCTPAHCTBE

IIpakTuueckoe 3anaTue Ne 54. Pemenune 3amau mo TeMe « 1
JIelicTBHS HAJl BEKTOPAMH B IIPOCTPAHCTBE»

IIpakTnueckoe 3ansitue Ne 55,  OCHOBHbIE  TOHSATHS 1
KOMOWHATOPUKH.

IMpakTuyeckoe 3ansatue Ne 56. [Ipasuna komOunaropuku. Permenue 1
KOMOMHATOPHBIX 33/1a4.

IpakTuyeckoe 3ansaTe Ne 57 — 58 Pemienune KOMOHWHATOPHBIX 2
3aaad.

IIpakTnueckoe 3ansaTue Ne 59. Pemenue 3amau Ha nepedop 1
BAPHUAHTOB.

IpakTnueckoe 3ansaTue Ne 60. TpeyronpHuk I[lackans 1
Hroro: 1 xkypce 60 uac
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2 Kypc 30 uac.
Ipakruueckoe 3ausaTue Ne 1. Muororpannuku. [Ipuzma. 1
IpakTnueckoe 3ansitue Ne 2. [lnomane MOBEPXHOCTH M 00BEM 1
MIPU3MBI.

Ipakruueckoe 3ansaTue Ne 3. [lapannenenunesn u ero BUIbl 1
IpakTnueckoe 3ansitue Ne 4. [lnomane MOBEPXHOCTH U 00BEM 1
MapajuieIenunea

IMpakruueckoe 3ansaTue Ne S. [Tupamuna. [Inomans moBepxHocTH 1 1
00bEM MUPAMUJIBI.

IIpakTnueckoe 3ansitue Ne 6. Yceu€énHas nupamuga. Ilmomans 1
MTOBEPXHOCTU U 00BEM yCEUEHHON TUPAMHUIBI.

IpakTnuyeckoe 3ansitue Ne 7. Ceuenue B Kyoe, mpu3Me, IUpaMuIe. 1
IIpakTnueckoe 3ansaTre Ne 8. [{unungp. [1nomans moBEpXHOCTH U 1
00BEM MUIHHAPA.

Ipakruueckoe 3ansitue Ne 9. Konyc. [lmomane moBepxHOCTH U 1
00bEM KOHYCA.

IIpakTnuyeckoe 3anstue Ne 10. VYceu€nnwii konyc. Ilmomans 1
MTOBEPXHOCTHU U 00BEM YCEUEHHOTO KOHYCA.

IIpakTuyeckoe 3ansitue Ne 11. Illap u cdepa. Ceuenne mapa 1
TJI0CKOCTHIO. [lno1aas moBepxHOCTH U 00BEM 11apa M €ro YacTeu.
IIpakTnueckoe 3ansitue Ne 12. Ilonstue npousBoaHoii. IIpaBuna 1
BBIYMCIICHUS IPOU3BOJHBIX.

IIpakTnueckoe 3anaTue Ne 13. IlpousBomHas CTEneHHOH, 1
sorapu(pMuuecKor QyHKIHIA.

IpakTnueckoe 3ansaTue Ne 14. [IponsBoaHas TPUrOHOMETPUUECKUX 1
GyHKLMH.

IpakTuyeckoe 3ansitue Ne 15. [IpousBoaHas cioxxHON GHyHKIIUU. 1
IIpakTuueckoe 3ansaTue Ne 16. YpaBHEHUE KacaTeIbHOM. 1
IIpakTuueckoe 3anstue Ne 17. IlpusHaku Bo3pactaHus U 1
yOBbIBaHUS (PYHKIIUH.

IpakTuueckoe 3ansitue Ne 18. Kpurtnueckwe touku QyHKIHMH, 1
MaKCHMYMbl U MUHUMYMBI.

IIpakTnueckoe 3ansaitue Ne 19. IlpumeHeHue nPOU3BOJHON K 1
MCCIICIOBAHHIO (DYHKIIHH.

IIpakTuueckoe 3anstue Ne 20. PemeHue nOpuMepoB Ha 1
rccieoBanne GyHKIMU C TOMOIIbIO TPOU3BOTHOM.

IIpakTnueckoe 3ansitue Ne 21. IlepBooOpazHass U €€ OCHOBHOE 1

cBoricTBOo. Tabmuina mepBooOpasHbix. [lpaBuia  HaXOXIEHUS
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epBOOOPA3HBIX.

IIpakTuyeckoe 3ansitue Ne 22.HaxoxneHue mnepBooOpa3HbIX 1
(yHKITUH.

IIpakTnueckoe 3ansaTme Ne 23. Brpruncienue onpenenéHHOTO 1
UHTErpana

IIpakTnueckoe 3ansaTue Ne 24, Ilnomaas KpUBOJUHEHHOU 1
Tpaneuuu

Ipakruueckoe 3ansarue Ne 25, HaxoxzaeHue 1uonmaau 1
KPHUBOJIMHEMHOM TPANEMHU C TIOMOUIBIO ONPEAEIEHHOTO HHTETpaa.
IIpakTnueckoe 3ansitue Ne 26. OOmMe METOABl PEIICHUS 1
ypaBHEHHI. MeTos pa3noKeHuss Ha MHOXUTEIU. MeToll BBEICHUS
HOBO nepeMeHHON. DYHKITMOHAIBHO — TpadUueCKUil METOJI.
IIpakTnueckoe 3ansaTue Ne 27. PemieHue HEpPaBEeHCTB C OJHOM 1
IIEPEMEHHOM.

IIpakTuyeckoe 3ansitue Ne 28. CoObiTue U €ro Buabl. BeposTHOCTH 1
COOBITHSI.

IIpakTnueckoe 3anaTue Ne 29. CrnoxeHne W yMHOXKEHHUE 1
BEPOSATHOCTEM.

IIpaktuueckoe 3anaTue Ne 30. Pemenue 3agady nmo Teme 1
«NEMEHTBI KOMOMHATOPUKHM U TEOPUHU BEPOATHOCTEH.
MaremaTnyeckasi CTaTUCTUKA

Hroro : 90u

Cnucok aureparypsl
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1 kypc

INPAKTHYECKOE 3AHATHE Ne 1
Tema: Llensie n paunonansxeie uncna. JeHcTBHA ¢ YHCTaMU.
Hennb:

1. CacTeMaTH3HPOBATH 3HAHUSA, YMEHHS, HABBLIKH MO TEME.

2. OmpeaenHTh YPOBEHb YCBOCHHS 3HAHHN, OLICHHTD PE3YSBTAT ACATELHOCTH CTYJEHTOB,

Hopsinox Bbino/aseHHs padoToi:
1. IloBTOpHTS:

TpaBUNa ACHCTBHH HaJ 0OBIKHOBEHHBEIMH POOAMH;
MPaBHIIO COKpALICHu Apodeii;

*  (HOpMYNBI COKPANIEHHOTO YMHOMXKEHHS,

*  crocoDBI PA3NOKEHMA BEIPDKEHHA H2 MHOKHTENH,

2. BemomHATL 331aHAs PAKTHYECKOH PaboTHI.

3. BHINOJIHATE 3a7aHHA CAMOCTOATETLHOM PaboTEL
3aganus npakruteckoi paGoTyl.

1. HafiauTe 3HAYMCHHC BHPAKCHHA:

a) (6,72:§+]1~0,8):1,21—8E :
5 8 8

0) 3,075:1,5~l —l—+3,26}—l,025;
41 25

1 (4 3 e
B) (Le—zg—[—%))-[—1§J+0,25.( 125);

r) 51-(41—6,45:3]“5-(75—3lJ;

2 20 17 6 12
a) 81—3§+4E—81 : 41—23 ;
15 4 5 60 4 4

121.33_4i.41

e —> 4 11 3+13%-1%.

112.2i
3 7

2. Bomonturte neHCTBHA:

2 _abszabc+acz_ 6) a2+b2_ at -p*
b*+2dc+c? Sh+Sc 6-6a a’-2a+1

ab? —ac

a)

3. YmpocTHTE BRIpaKEHHE:

a’ -9 va2—3a+3—y_
x2-25 xy+5y x-5’

3y-5z  6xy-9y° 4x® 257
2x+3y  4x? -10xz 4x? —9y? -

6)
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IIpakTnyeckoe 3anarue Ne3.

Hpudanxénnbie BbrayuciaeHuss. OKpyriienue uncesi. AOCOJIOTHAS U
OTHOCHUTEJIbHAS MOTPEeIIHOCTH MPUOJINKEHHOT0 3HAYEHHUA Yuciaa. [lelicTBuA ¢
NPUOIMKEHHBIMU BeJIUYUHAMM.

Heans 3auaTusi: /lposepums ymeHus blNOaHAMb OCUCMBUSL ¢ NPUOTIUNCEHHBIMU
GENUUUHAMUU OYEHUBAMb NOCPEUHOCTI.

KoHTpoJibHbIE BONIPOCHI.

1. Onpenenenne abcomoTHOM norpemHocT. opmMyna abCOIIOTHON
MOTPEITHOCTH.

2. OnpeneneHne OTHOCUTENBHOM norpemHocTi. @opMyiia OTHOCUTEIBHOM
HOTPELIHOCTH.

3. [etictBus ¢ npuOmmkeHHbIMU BenndrnHamMu. O1leHKa MOrpenrHOCTen
MPUOJIMKEHU .

IIpumepsl U OC/I€0BATEILHOCTH BbINIOJIHEHHUS 3aIaHU I
JeiicTBUA ¢ NPUOJINAKEHHBIMH BeJIMYNHAMM

Ipumep: Ilyctea=5,010,1 , 6=3,410,2 . Beruucoute a+e, a-6, as, a/é. OLiecHUTH
OTHOCHUTEJIbHBIC TIOTPEITHOCTH PE3YIbTATOB ISl A6Y a/8.

Pewenue. 3necy x=5,0 , y=3,4 , A,x=4,=0,1 , A,y=4,=0,2. Torna 4,+,=4,.
p=Aa+4,=0,1+0,2=0,3 ,otkynaa+6=8,4+0,3 u a-¢=1,610,3.

Haitnem oTHOCUTEIBHBIE TOTPENTHOCTH

Aa+b 013
Wiy =22 =22 1 0036 = 3,60
a+b |x+y| 8,4 ) ) /0

Wa-p = -2=22 ~ 0,186 = 18,6%

lx-y| 1,

Aap=yAtxAp=3,4%x 0,1+ 5,0 X 0,2 = 1,34

Aa/ _ lA+IxlA,_3/4X0,1+50x0,2 0,116
b y2 3,42
CnenosarenbHo, aé=17,0+1,34 , a/6=1,471+0,116.

OLeHNM OTHOCHUTENBHBIE MOTPEMTHOCTH MOJYYEHHBIX PE3YJIbTATOB IS A6 U a/6

A, A, 01 . 02
Wap=Wg + Wp=—+—=—+-—= 10,06 = 69
e N A o

wa; = Wap = 6%
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BbInoJHUTDH cileayrmue 3axanus.

1 BapuaHT

3adanue 1. HalinuTe OTHOCHTEIBbHYIO TOTPEIIHOCTHh M BBIPA3HTE €€ B IMPOICHTaX. B
PHOJIMKEHHOM 3HAYCHUHU X ONPEJICITUTE BEPHBIC 1 COMHUTEIIBHBIC IIU(PHI:
a=102,345 , x =102,247

3aoanue 2.

[Tyctea=7,010,2 , 6=5,4+0,3 . Beruucnute a+e, a-6, as, a/s.

O1eHNUTh OTHOCUTEIBHBIC MIOIPEITHOCTH PE3YIbTATOB JJIS A6Y a/8.

2 BApUAHT

3adanue I.Haniure OTHOCUTENBHYIO MOTPEIIHOCTh M BBIPA3UTE €€ B NPOLEHTaX. B
MPUOJIMKEHHOM 3HAYEHUU X OIPEAEIMTE BEPHBIE U COMHUTEIbHBIE IU(PHI:
a=107,532 , x =107,327

3adanue 2.

ITyctra=9,01+0,3 , 6=6,4+0,2.Beruncnuroa+e, a-6, as, a/s.

OueHUTh OTHOCUTENBHBIE MOTPEIIHOCTH PE3YIbTAaTOB JIs A6Y a/8.

IpakTuueckoe 3ansaTue Ned.

Pagnannas Mepa yriia. OcHOBHbIe TpUroHoMeTpruyeckre pyHkunu. OCHOBHbBIE
TPUTOHOMETPUYECKHUE TOXKAECTBA

eanb 3ansaTNA:

— HayyumuCcsi nepesooums 2padyCcHyto mepy yaid 8 paouauHyo u, 00pamHo,
DPAOUAHHYI0 Mepy Yela 8 2PA0YCHYIO;

— HAyyumvcs onpeoesims 3HAKU CUHYCA, KOCUHYCA U MAH2EeHCA 8 KOOPOUHAMHBIX
yemeepmsx,

— HAYYUMbCs NPUMEHAMb POPMYTIbL 3A8UCUMOCTIU MEHCOY MPULOHOMEMPULECKUMU
DYHKYUAMU 0OHO20 U MO20 Jice Veld,

— uzyuumo memy: « CuHyc, KOCUHYC U MAHSEHC Y2108 ».

OcHarenue 3aHATHs: Y4€OHUK, KOHCTIEKTHI, CIIPABOYHUK.

Iopsinok BbINOJIHEHNSI PadOThI
3aganue 1. Bonpocsl 1151 TOBTOPEHUSI.

1. Yrto Ha3bIBaeTCs paauaHoOM?

15




ok w

HazoBute dhopmyiny nepeBosa rpaayCcHOI Mephl yria B paJuaHHyIo U, 0OpaTHO,
panaHHYIO MEpY yria B IpagyCHYIO.

JlaliTe onpeneseHne CUHyCa, KOCHHYCa U TaHT'€HCa yIJIa.

Kakue 3HaKM UMEIOT CHHYC, KOCUHYC M TAHT€HC B KOOPJMHATHBIX YETBEPTAX?
Kakumu COOTHOIIEHUSIMHU CBA3aHbl TPUTOHOMETPUYECKUE (PYHKIIMM OJHOTO U TOTO XKe
aprymeHra?

3ananue 2. Beimonunute Ne 407 (ueu.), Ne 408 (ueu.), Ne 420 (ueu.), Ne 423.

3ananue 3. Paz6epute pemenue 3agaun 1 u 2 (ctp.131) u Beimoanute Ne 442 (Heu.),
Ne 447.

3ananue 4. Mcnons3yst GopMysibl 3aBUCUMOCTH MEXKY TPUTOHOMETPUUECKUMU
(GYHKIIUSIMU OJTHOTO U TOTO K€ yriia BEINOTHUTH Ne 459(1;2;3:4).

3ananue 5. 3anumInTe B KOHCIEKT (DOPMYIIBI H IPUMEPHI TEMBI:

«CuHycC, KOCUHYC U TaHTeHC yriioB» cTp. 140 u BeimomaHuTe Ne 475 (Heu.).

KoHTposb 3HaHu# CTyI€HTOB: TECTOBBIC 3aaHUs 110 2-M BapuaHTaM (3aJaHus BbIIacT
MPENo/IaBaTeb).

JIuteparypa: Konmoropos. Anredpa u Hayana ananusa c. 115, c.124, ¢.140, c.133.

IIpakTuyeckoe 3ansaTue NeS.
Pemienne npumepos 1o teme «@opmyJibl IPUBeICHU»

Heab 3aHATHSA:HAYYUMCS UCNOTB308AMb POPMYTIbL NPUBEOCHUS NPU GLINOTHEHUU
npeobpa308aHULl MPUSOHOMEMPUYECKUX BbIPANCEHUI.

IHopsinok BbINOIHEHHSI PadOTHI

3ananue 1. Pazoepure 3amauy Nel, ctp.154 (§ 31) u 3anummte popmyisr (3)-(6).
Kak HazbiBaroT popmyisr (5)-(6)?

3aganue 2. Pazdepure pemienue 3ana4d Ne2 u No3, ctp.155.

3aganue 3. 3anummute popmyisl (7)-(9). Kak ux Ha3pIBarOT?

3ananue 4. 3anuimTe MpaBuiia, KOTOPbIE MOKHO TPUMEHHUTH, YTOOBI 3aMHUCATh
m00yro popmyy npuBeneHus (cTp. 157).

3ananue 5. a) Bomonaute No525(1-4), No526(neud. ), ucnonbsiys 3amgaun NeNe2-4
Kak oOpaszell.

0) BemmomauTe No527(1), Ne528(1).

KonTposb 3HaHUI CTYI€HTOB:

— MPOBEPUTH MPAKTHUECKYIO PaOOTY CTYICHTOB;

— YCTHBIN OIIpOC.

Kax Ha3pIiBaroTCst hOpMYIIbl, KOTOPBIE BbI CETOMHS MPUMCHSUIHA TTPH BHITIOJTHEHUN
yIpaXHEHUn?

CdopmynupyiiTe npaBuiia 3aucu GOpMyI1 MPUBEICHHUS.

JIuteparypa: KonmoropoBH. A. Anre6pa u Hauana ananuza ctp. 154, ctp.159.
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IIpakTH4yeckoe 3ansitue Ne6.
@®opMyJibl CyMMBI U PA3HOCTH TPUTOHOMETPHYECKUX QyHKIUIA.

Henab 3aHATHSA: HaAYyUUMCA NpUMEHAMb YOPMYIbL NPEoOPA308aAHUS CYMMbL
(paznocmu) cuHycos (KoOCUuHycos) 8 npousgeoeHue.

OcHarnieHue 3aHaTus: Y4eOHUK, KOHCIIEKT, TaOJIHIIA.

Iopsaok BhINOJTHEHUST PAa0OTHI

3ananue 1. a) Pazoepure 3amauy Nel, crp.159(naparpad 32) u 3anummre GopMyibt
CYMMBI U Pa3HOCTH CUHYCOB (KOCHHYCOB).

0) PazoOpats 3amaum Ne2 u Ne3, ctp.160.

3ananue 2. Beimoanute Ne538-No539(neu.), Ne537(neu), No530—-Ne531(Heu.),
No541(1).

KoHTpop 3HaHUM CTYIEHTOB:

— TIPOBEPUTH MPAKTUIECKYIO PaOOTY CTYJIEHTOB,;

— YCTHBIN OIIpOC.

Kax Ha3piBaroTcst hopMyIibl, KOTOPHIE BBl CETOAHS MPUMEHSUITH ITPH BHITIOJTHEHUN
yIpaXHEeHUn?

CdopmynupyiiTe npaBuiia 3anucu GOpMyIT MPUBEICHHUS.

Kax dhopmymnsl cymMBI (pa3HOCTH) CUHYCOB (KOCHHYCOB) NMPpeoOpa3oBath B
Mpou3BeacHue?

JIuteparypa: KonmoropoBH. A. Anre6pa u Hauana ananuza ctp. 154, ctp.159.

IIpakTnuyeckoe 3ansaTue Ne7.

®opMyJIbl IBOMHOI0 U MOJOBHHHOI'0 aPIryMEHTA.
eab 3ansaTHA:
— HAy4umuvCs NPUMEHAMb QOPMYIbl CIOHCEHUS 0I5l NPeoOPA3068aHULL BbIPANHCEHULL.
— HAYYUmMvbCs NPUMEHAMb QOPMYIbl CUHYCA, KOCUHYCA U MAH2eHCa 08OUHO20 yena O/
npeoopaz08anull 8bIPaAdMCeHULL.
OcHarenue 3aHaTus: Y4eOHHK, TaOMUIla 3HAYEHUN CHHYCa, KOCUHYCA, TAHTeHCA.
IHopsinok BbINOJIHEHNSI Pa0OThI:
3amanwue 1. [lo3nakoMbTech ¢ copepxkanueM 1.28, ctp.142 u 3anumute hopMyIbl
cnoxenus. Kakue ¢hopmynsl Ha3pIBatOT GOPMYyIaMH CIOKEHUS?
3amanwue 2. a) Pazoepure 3amaun Nel u Ne2, ctp.143 u 3anummre ux B TETPaib.
0) Beimonnute (B mapax) Ne481(2;4), No482(2;4), Ned83(2), No484(2;4).
3aganue 3.a) 3anumurte B TeTpaab 3a1aun Ne4-Ne6, ctp.144.
0) Beimmosinute Ned85(uetHbie)- Ne487(uerT.)
3aganue 4. a) 3anumure GopMyy CUHyca ABOMHOTO yria 11.29, ctp.147.
0) Paz0epute pemenue 3agaun Nel.
B) Brimosaute Noe500(neuetnsnie)-Ne503 (Heu).
3anmanue 5. a) 3anumuTe GopMyy KOCHHYCa JBOMHOIO yria.
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0) Pa3bepure pemenne 3agaun Ne2.

B) Brimoanute Ne500(uetHbie)-Ne503(uer).

3amanwne 6. a) 3anummTe GopMyITy TaHTEHCA TBOWHOTO yTJIa.

0) Pa3bepure pemenne 3agaun Ne4.

B) Beimosiaute Ne500(3)-Ne501(3), Ne505.

3ananue 7. Opranusyite paboTy MapaMu U PacCKaXuTe APYT APYry, Kakue GopmMyJibl
BbI CETOAHS MPUMEHSUIN JJIsl IPeoOpa3oBaHUN TPUTOHOMETPUUYECKUX BBIPAKEHUN.
KoHTposib 3HaHU# CTYJIEHTOB: TPOBEPUTDH MPAKTUYECKYIO PaOOTy CTY/ICHTOB.
JIutepatypa: KoamoropoB. Anredpa u Havajna aHanuza ctp.142, 147.

IpakTnyeckue 3anaTus Ne§.
Pemienne npumepoB Ha npeodpa3oBaHNe TPUTOHOMETPUYECKUX
BbIPaKEHUM

Hean 3ausatus: O600wums u cucmemamu3upo8ams 3HAHUsL NO meme

«OcHosbl mpucoHomempuuy, 3aKpenums YMeHUA UCNO0Ib306ANb NOJIYYEHHblE

3HaHUs 011 NPeobpa308aHUs MPULOHOMEMPULECKUX 8bIPANCEHUL.

I

10.
11.
12.

KoHnTposbHbIe BONIPOCHI.
JaiiTe onpezaeneHne TPUroHOMETPUUECKUM (DYHKLIHSIM Yepe3 EAUHUIHYIO
OKPY’KHOCTB?
Kakoli koopauHaTe TOYKA COOTBETCTBYET 3HAUCHHE CUHYca yria’?
Kaxkoit koopauHaTe TOYKH COOTBETCTBYET 3HAUEHUE KOCUHYCa yriia?
[lepeunciinTe OCHOBHBIE TPUTOHOMETPUUYECKHE TOXKIAECTBA.
Kak onpenenstorcst 3Haku TPUTOHOMETPUYECKUX (PYHKIUN MO YeTBEPTAM?
Kaxkue Tpuronomerpruyeckre QyHKIUU SBISIOTCS YETHBIMU U KaKHUe -
HeueTHbIMU? [Touemy?
BrIpazurte TpuronomeTpuueckre PyHKIMU Yepe3 CUHYC, KOCUHYC, TAHTE€HC
1 KOTAHI'€HC COOTBETCTBEHHO.
[Ipu kakuX BBIYMCIECHUSAX HEOOXOIMMO 3HaHHE (POPMYIT IPUBEACHUS?
CdopmynupyiiTe mpaBuiio 3anucu Gopmys IpuBeICHUS.
Kak BbINonHAETCS MOHMKEHUE CTETIEHN TPUTOHOMETPUYECKUX (PyHKINN?
[Tpu kakuX BBIYUCIECHUSIX HEOOXOIUMO 3HAHKE (POPMYIT CIIOKEHUS?
[Ipu KakMX BBIYMCIEHUSIX HEOOXOAUMO 3HaHUE (POPMYIT IBOUHOTO U
MIOJIOBUHHOTO apryMeHTa?

HpHMepr H N0CJ1e10BATEJIbHOCTH BbINIOJHEHUS 3aaHNI.

Ilpumepl
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Boiuucnumo:

a)sin735° .

1). [Ipumensiss ¢hopmyny npueedenus

sin(an+a)=sino , 0 < a <« w2 Jmomyuaem:

sin 735°=sin (360 2 + 15°) =sin 15°

2). Ilpumensiss dopMyny cunyca paznocmu

sin (0.—B) = sino cos P - cosasin P meeM :

sin 15° =sin (45° —30°) = sin45% cos 30° - cos 45° sin 30° =

2 2 2 2
0) cos?’—7z = cos(4—” _E) = COS(ﬂ—Z) = —cos” = —ﬁ
4 4 4 4 4 2
00515—” = COS(47z—£) = cos(—f) =cos” = v2
6 4 4 4 4 2
1im _ ™ = Iy = ot =
2tg—- = tg(dn-) = tg(-3) = -tg; = V3
Otg 2= tg(3n + D)= tgt =1
g -1@n+)=1g; =
IIpumep 2
a )Botuucaume tQa, eciu COSa =—g,%( a ( T
Pemenmue:
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N3 dhopmyibl 1+tg%0= L

cos’ o MMOJIydacM:
tg’o= 12 1= 1 2_1:16 :
Cos” & [_sj 9
5

T.x. TaHT€HC BO BTOpOﬁ YCTBCPTHU OTPHULATCIICH, TO HMCCM! -

16 4
Jtgla =—|—==-2,
9% =79 773
OTBeTI—ﬂ.
3

0) sina=—§; 7z<a<3—7[
Hauo: 5 2

Haiitu: 1) cosa; 2) cos(%—a)

Pemenune

1) Y3 0OCHOBHOT'O TPUTOHOMETPHUYECKOTO TOXKIECTBA ITOTYUHM:
sina+cos’a =1

cosa = +vJ1-sin’ «

2
cosa ==, [|1- —§ :i\/l_i:i\/ﬁ_i:i E:iﬂ
5 25 25 25 25 5

T v
Tak Kak 7 < & < ~, CHENOBATEIBHO a € Il verBepTu. Kocunyc B TpeTheit

o 4
UCTBCPTHU UMCCT OTPHUIATCIILHBIN 3HAK. 3HAYUT cosar = ——.

% : oz 1( 4} V3( 3) 4 33  4+33
2)cos(=—a)=cos=cosa+sin=sina==| —= [+—| —= |=——— =— :
3 3 3 2\ 5 2 5 10 10 10

Ilpumep 3

Boruucaumuscosl65°-cos75°
Pewenue:

To opMmyIIe cosa +cos B = 2Cos— ; P os?=F HaXO0JIUM

. 16594759 . 1659-759 } }
c0s165%-c0s75%=-2sin —— sin—— = —25in120°sin45°,
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20e  sin120°=sin(180°60°)=sin60°=L.Iosromy

C0s165%-cos750=-2- Y3 . Y2 V6,
2 2 2
Ipumep 4

1
1+ctg?a
PemeHue.'I[OKaX(eM TOXICCTBO pa3HbIMHU croco0amu.

a) lokazamos moxcoecmeol — cos*a =

1 cnocob. TlpeobpazyeMiieByIo 1 MpaBylo YacTH TaK, YTOOBI MOTYIHIIOCH OJTHO U
TO e BeIpaxkenue:1 — cos?a = sin?a(naocnosanuumoscoecmeacos?®a +
sinfa = 1).

1 sinfa + cos?a . 9
= = sin?a.

1+ctg?ae  sin®?o + cos?a
sin? o

11 cnocob.Ilokaxkem, 4TO Pa3HOCTh MEXIY JIEBOM U MPABOM YacTSIMU paBHA

1

1+ctg?o = ——.
sin“ o

O(mpumenuB popmyiy

¥ OCHOBHOE TPHIOHOMETPUUECKOE TOKAECTBOCOS 2 + sin’a = 1):

— 1 _1-costo-—L =

1+ ctg?a 1
sin?a

=1- cos?0 - sino = 1 - (cos2a + sin2 o) = 0.

1-cos?a -

JlaHHOE TOXKIECTBO BEPHO NPH BCeX 3HaUeHUsIXa # mk,k € Z,, T. €. npu
YCJIOBHH, YTO
sin a+ 0.

sina _ 1-cosa

0) /lokazamo mosicoecmeo = —.
1+cosa sina

Pewenue.

Icnocob. IlpeobpasyeM JeByIo 4acTh TakK, YTOOBI MOJIYUHUIIOCH BBIpAKEHHE,
CTOSIIEE B MMPABOM YacTH. ¥ MHOKMM YHCIIMTEINIb M 3HAMEHATEIh APOOH Hasin a
(sina # 0,1+ cosa # 0,a # wk, k € Z —nonycTuMbic 3HAUCHUA).

sin o sino - sino sin? a 1 - cos?a

1+ cosa - (1+ cosa) sina - (1+ cosa)sino - (1+ cosa)sina -
_(1-cosa)(1+ cosa) 1- cosa

(1+ cosa)sina sino

1l cnoco6. Haiiném pa3HOCTh JIEBOM U MPABOM YaCTEH:
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sin o 1- cosa

sina - (1 - cos?a) sin?a + cos?a -1

1+ cosa sino

(1+ cosa)sina
0

(1+ cosa)sina

(1+ cosa) sina

BoinosiHuTe cieayomue 3a1aHus

1 Bapuant

1.Buruucautnb

a) cos 765°

. 19
6) sin—
6

. 33
B)Sina, ecim COSQ :5,7” <a<2m

. 13
r)cosau tga, eanSIna=-g,n <a<
3m

2

2.YNIPOCTUTH BbIPasKeHHe:
a) cos(a — f)-cos(a + f)

3
COS(TTE—O.')+COS(TL'+(X)

0)

2 sin(af—g) cos(—a)+1
3.Jloka3aTh TOKIECTBO:

sin(a + ) + sin(a — )
cos(a + f) +cos(a —B)

tga

1.Beruucaurp

2 BapuaHT

a)sin765"

19
6)0057”

. 33
B) COSQ, ecnu Sina =— 5,7” <a<2m

V5

r)sinau tga, ecaucosa= - "

a<m
2.Y1pocTUTh BbIpajKeHHe:
a) sin(a + p) + sin(a — B)

cos(3z—n+ a)+cos(n—a)

1+2sin(—a) cos(—a)
3./loxka3aThb TOKIECTBO:

sin(a + ) —sin(a — p)
cos(a + B) —cos(a —B)

NI

<

—ctg
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Bown

IIpakTH4yeckue 3ansaTuss Ne9.
Tpuronomerpuyeckue QyHKIUUM U UX rpaduku.
eanb 3ansaTNA:
— HAyYumwvCs HAX00UMsb 00AACMb ONPeOeNeHUs. U MHONCECMBO 3HAYEHU
MPUSOHOMEMPUYECKUX YHKYULL
— Hay4umuvcs onpeoenimo, A611emcs iU OAHHAsL QYHKYUS YeMHOU UIU HeYemHOU,
— Hay4umuvCsi cmpoums epagux u ¢ nOMowbio 2pagura ONUCbIBamy noGeoeHuUe
@YHKYUU npU U3MEeHeHUU apeyMeHma,
— U3Y4UMb C80UCMBA OOPAMHBIX MPULOHOMEMPULECKUX DYHKYUI.
OcHareHue 3aHATus: Y4eOHUK, KOHCIIEKT, TaOJIUIIbI.
[Topsanok BeIMONIHEHUS PaOOTHI.
Bomnpoce! 1t noBTOpeHus.
— Kakue ¢pyHKUIMM Ha3bIBAIOTCS TpUroHOMeTpuyeckumu? Kakosa ux o0iacTh
ONPEAECTICHNUS U MHOYKECTBO 3HAYCHUM?
— Kakue tpuronomerpudeckue GyHKIUH SBISIOTCS YETHBIMH, a KAKHE HEYETHBIE?
— Yro HazpiBaeTcs nepuoaom pyHkuun? Kakue nepuobl UMEIOT
TPUTOHOMETPHUUECKHE (PYHKIUU?
Pazb6epure pemenne 3agauun 1-3 ctp.198 u Beimosnnute Ne 691(neu), Ne 692(Heu).
Pazb6epure pemenne 3agaun 1 ctp.201 u BeimoaHuTe Ne 701 (ueu), Ne704(Heq).
ITo pucynky 88, ctp.205; no pucynky 91, ctp.209; no pucysky 95, crp.214 HazoBute
MIPOMEKYTKU BO3pacTaHus U yobiBanus pyHkiuid. Bemmonnure Ne709 u No710, Ne721
u Ne722.
Kax moctpouth rpaduku TPUrOHOMETPUIECKUX PYHKITAN?
Ha cTpanuiie 224 BbinoJiHUTE 3a1aHue 2 U 3.
3anuimTe B KOHCIEKT OTBEThI HA BOITPOCHI:
— Ha xaxom npomexyTke I3MEHEHHH apryMeHTa 3a1aercs QyHKIus ?
— Jlaiite onpenenenue QyHKIUH .
— VYkaxute 00JacTh 3Ha4Y€HUN QYHKLIHUH .
— Iloctpoiite rpaduk QyHKIUHU .
— OxapakTepusyiTe TaKiUM k€ 00pa3oM QPyHKITUU
KonTposb 3HaHUl CTYJIEHTOB:
— MPOBEPUTH MPAKTHUUECKYIO padoOTY;
— WHJMBUIYyaJbHbIE BOIPOCHI MO MPAaKTUYECKON padoTe.
JIuteparypa: KonmoropoB. Anre6pa u Hauana ananuza ctp.204-218.

IIpakTuyeckoe 3ansitue Ne 10
Tema « IIpeoOpa3zoBanne rpapkoB TPUTOHOMETPHUUYECKUX (PYHKIIHII»

Hean: ucnonb3ys npeodpazoBanusi rpadukoB GyHKIKU, TOCTPONTH 3aJaHHYIO
byHKIHIO.
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| BapuaHT

2 BapHaHT

3 BapuaHT

[TocTpoiite rpaduk
dhyHKIIUN

y=-2sin(x+3)-1

[TocTpoiite rpaduk
byHKIIUN

y=2sin(x+7)+1

[TocTpoiite rpaduk
dhyHKIIUN

y =2cos (x+%)-1

4 BapuaHT

SBapuaHT

6 BapuaHT

. [locTpoiite rpadux
byHKIIUN

y=-2cos (x+3)-1

[TocTpoiite rpadux
byHKIIUN

y =-2cos (x+=)-1

[TocTpoiite rpadux
dbyHKIIUN

y=-2sin(x+=)-1

'/ BApUAHT

8BapUaHT

9 BapuaHT

. [TocTpoiiTe rpadux
hyHKIIUN

y=2cos(x+2)+1

[TocTpoiiTe rpadux
byHKIUN

y=-2sin (x+2) +1

[TocTpoiite rpaduk
byHKIUN

y=2sin(x+2)-1

1 BapuanT

2 BapuaHT

3 BapuaHT

[TocTpoiite rpaduk
dbyHKIIUN

y=-2sin(x+3)-1

[TocTpoiiTe rpadux
byHKIIUN

y=2sin(x+3)+1

[TocTpoiite rpadux
dbyHKIIUN

y =2cos (x+%)-1

4 BapuaHT

SBapuaHT

6 BapuaHT
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. [Toctpoiite rpaduk
byHKIIHA

y=-2cos (x+3)-1

[Toctpoiite rpaduk
dbyHKIIUN

y =-2cos (x+%)-1

[Toctpoiite rpaduk
byHKIAHA

y=-2sin(x+=)-1

'/ BApUaHT

8BapuaHT

9 BapuaHT

. [locTpoiite rpadux
(dbyHKIIUN

y=2cos(x+§)+l

[TocTpoiiTe rpadux
byHKIIUN

y=-2sin(x+2)+1

[TocTpoiite rpadux
dbyHKIIUN

y=2sin(x+z)-1

eab 3ansaTHA:

IpakTnueckue 3anaTust Nel4.
IIpocreiiline TPUrOHOMETPUYECKHE YPABHEHHS.

— HAYy4umuvcCs 6bl4UCIIANb APKKOCUHRYC HUCIA A ,HAYHYUMbCA 6bIUYUCIIANb APKCUH)YC

yuciaa a,

— Hay4umuvCs HAX00Umb 3HAYEHUS APKKOCUHYCO8, APKCUHYCPE OMPUYATNETIbHBIX
yucen uepe3 3HAYeHUsl APKKOCUHYCO8 NOJIONCUMENbHBIX YUCE];
— HayyumuCs peuams npocmeuuiue ypagHeHus

OcHareHue 3aHATHs: Y4eOHUK, KOHCIIEKT, CIIPABOYHHUK.

IHopsinok BbINOJIHEHHSI Pa0OTHI:

Yacrol.

3ananue 1. [ToBTOpeHHE TEOPETUUECKOTO MaTepraia.
. KakoBa obnacth 3HaueHUi Kocunyca?
. IIpu xakoMm 3HAYEHUM A, ypaBHEHUE UMEET KOPHU?
. 1o xakoit popmyiie HaxoAATCsI KOPHU ypaBHEHUS ?
. CKOJIbKO KOpHEl UMEeeT ypaBHEHUE U MOoYeMy?
. Urto Ha3pIBaeTCS apKKOCHHYCOM YHCIia a?
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ok wnE

[To xakoii hopmysie MOKHO HAXOIUTh 3HAUYCHUS aPKKOCHHYCOB OTPUIIATEIHLHBIX YUCEI
gyepe3 3HaYCHUST aPKKOCUHYCOB TIOJIOKUTEIBHBIX YUCEN?

3ananue 2. Beimoanure Ne 568 (Heu.), Ne 569 (Heu.), No 571-Ne 573 (Heu.).

3amanwne 3. 3amumute GOPMYITy CIOKEHHS U BRITOTHUTE No574.

3ananue 4. Pazoepute pemenue 3anaun 4 (ctp.167) u BeinmoaHuTe Ne 576 (Hed.).
Yacrb2

3ananue 1. [loBTOpeHne TEOPETUUECKOTO MaTepHalia.

KakoBa o0acTh 3HaueHU cUHyca?

[Ipu KakoM 3HAYECHUH A, ypaBHEHUE HMEET KOPHU?

[To xakoii hopmysie HaXOAATCS KOPHU YPABHEHUS 7

CKOJIBKO KOpHEN UMEET ypaBHEHUE W MMOYEMY?

UYrto Ha3pIBaCTCS ApKCHHYCOM YHCIia a?

I[To xakoii (hopmysie MOKHO HAXOIUTh 3HAYCHUS apKCHHYCOB OTPHIIATECIIHHBIX

9HCEeN Yepe3 3HAUCHUS apKCHHYCOB TIOJIOKUTEIIBHBIX YACET?

3aganue 2. Beimonaute Ne 586 (Hed.), Ne 587 (Heu.), Ne 589-No 591 (neu.).

3aganue 3. 3anumute GopMyIy CIOKEHUS U BbITOTHUTE Ne 592,

3aganue 4. Pazoepure pemenue 3agauu 4 (ctp.173), 3agaiiTe BOMPOC MO PEIICHUIO U
BbITIOTHUTE Ne 596.

KoHTposb 3HaHM# CTYZAEHTOB: BBITIOJHUTH CAMOCTOSITENILHYIO paboTy MO 2-M
BapuaHTaM (3aJlaHus BbIJACT MPENOAaBaTENb).

Yacrs 3.

3ananue 1. [loBTOpuTe onpesenenre apKkTaHrenca 4ucia u Gopmymy st

HaXOXKICHUS

3HAYCHUS apKTAHTEHCOB OTPUIIATEIBLHBIX YUCE.

BeimomamTe: B-1.Ne607(1;2). B-2. Ne607(3;4).

3ananue 2. Kakoit ¢opMyIoil BeIpakaroTcst BCe KOPHH YpaBHEHUS ?

PemuTte ypaBHEHMS, HCTIONB3YS ATy (hopmyiy:

B-1. Ne610(1;4), Ne611(3), Ne659(1;4). B-2. Ne610(3;6), Ne611(2), Ne659(2;3).

3ananue 3. Paz6epute pemienue 3anaun No4 Ha ctpanuiie 179 u BeIogHUTE:

B-1. Ne612(1) B-2. Ne612(3)

3ananue 4. BemonauTte B mapax Ne 609, Ne 613, Ne615(1,3).

KoHTposb 3HaHMI CTYACHTOB: MPOBEPUTH TPAKTUIECKYIO PaObOTy CTYIEHTOB.
IIpakTuyeckas padora Ne 16,17

Tema: Tpuronomerpuyeckue ypaBHeHHsl, IPUBOAMMbIE K KBA/IPATHbIM.
OnHopoAHBbIE TPUTOHOMETPHYECKHE YPABHECHHUS.

Heab 3aHATHA: npOSepUmMb, 3aKpEenUums 1 NPOKOHMPOIUPOBANb 3HAHUS NO
paccmampusaemou meme; HPoOOIHCUNMb PA38umue YMeHUs peuams
MPUSOHOMEeMpPUYecKUe YpPasHeHus: ¢ NPUMEHeHUeM MPUSOHOMEMPULEeCKUX
dopmyn.
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KoHTposbHBIE BONIPOCHI.
1. OcHOBHBIE TPUTOHOMETPUUECKHUE (POPMYJIBI.
2. [Ipocreiiiive TpUroHOMETpUYECKUE YypaBHEeHUs. YacTHbIE CiTyyau.
3. [loHsiTHE OTHOPOTHOTO YPABHEHMS,CBOMCTBA OJTHOPOJHBIX YPABHEHHI.
4. ®opMyJIbl IOHUKEHUS CTETICHHU.
5. ®opMyIbl JBOMHOTO U MOJIOBUHHOTO YTJIA.
6. ®opmynsl mpeoOpa3zoBaHUs CyMM B NPOU3BEICHUE U MPOU3BEICHUS B
CYMMBL.
IIpumepsl M MOCIEA0BATEIbHOCTD BbINOJTHEHUS 3aJaHU .

OcHognble Memoovl peuienHus

JIro00€ TPUrOHOMETPUUECKOE YPAaBHEHHE B IIPOLIECCE PELICHUS C TOMOIIIBIO
HaJUIeKaluX MpeoOpa3oBaHUil TOKHO ObITh MPUBEAEHO K pocTeimuM. Hanbomnee
4acTo IIPU PEIIEHUN TPUTOHOMETPUYECKUX YPABHEHUI PUMEHSIOTCS CIEAYOIINE
METO/BL:

o pa3ioXEeHHE Ha MHOKUTEIH;

o cnoco0 3aMeHbI (CBEJIEHUE K AIreOpanyecKuM YpaBHEHUSIM);

« CBeJIcHHE K YPaBHEHMSAM, OJJHOPOIHBIM OTHOCUTEJIBHO SINX 1 cosx;

o TMpeoOpa3oBaHME CyMMBl TPUTOHOMETPUYIECKUX (DYHKIINN B TPOU3BEICHUE;
o TpeoOpa3oBaHME MPOU3BEICHUS TPUTOHOMETPUUIECKUX (PYHKIIUN B CYyMMY;
e HUCMOJIb30BaHKE (HOPMYJ TOHIKEHUS CTETICHU;

e PaBEHCTBO OJJHOMMEHHBIX TPUTOHOMETPHUECKUX (YHKITHIA;

e PaBEHCTBO OJIHOMMEHHBIX TPUTOHOMETPUUECKUX (YHKIIHI

e BBEJICHHE BCIIOMOIaTeJIbHOIO apryMeHTa.

[Tpu 3TOM, KaK MpaBUIIO, B IPOLIECCE PEIICHUSI TPUTOHOMETPUUECKOTO YPABHEHUS
MPUXOJIUTCS UCTIOJIB30BaTh HE OJIMH, & HECKOJIBKO U3 YKAa3aHHBIX BBIIIE METOJIOB.

Cnoco6 3amenni

H&HHLIM MCTOAOM PCHIAIOTCA YPAaBHCHUA BU A

i v bsinx+e=0, aes’x+ beose+e=0 (a20)
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atg”x+btgc+ ¢ =0, actg’x + betgx+c=0

OHHU CBOASTCS K MPOCTEUIIIUM TPUTOHOMETPUUECKUM YPABHEHHUSAM C OMOIIIBIO
3aMeHbI S X =1 yyp COsSX =1,

YpaBHeHus asinx+becosx+c=0, acos’ x+bsinx+¢c=0

HC ABJIIKOTCA C BUAY aHFC6paI/I‘-IeCKI/IMI/I, HO X MOXXHO CBECTH K

ANTe6PAMIECKIM: acos x—becosx—(a+c)=0, asin x—bs1nx—(a+cj=ﬂ_

[Ipu pemieHUH YypaBHEHHH OSTUM METOJOM HEOOXOJAMMO 3HATh OCHOBHbBIE
TPUTOHOMETPUYECKUE (POPMYIIBI.

Ilpumep 1. Peniuth ypaBHEHHE COS X +cosx—2=0

Pemenue. 310 YpPaBHCHHC SIBJISCTCSA KBAJAPATHBIM OTHOCHUTCIBHO €0S X, HOBTOMy

caelaeM 3aMeHy Co0sX =1, B pe3yiabTare IOJy4YHM ypaBHEeHHe [ +1—-2=0
— —_7
KOpHHU: h=1

Ero
2=7< 10 ecTb monyuaem ypaBHeHHeCOSX=1 py cosx=-2 [leppoe

= T )
ypaBHeHue gaer X~ 27k, K€Z Bropoe ypaBHeHHe He HMeET KOPHEIL.

Ipumep 2. Peunts ypapHeHne 600s” X+ 5sinx—7=0,

Pemenue. Tak kak €0s x=1-8in" X, 10 ypaBHEHHE MOXKHO IPEICTABUTH B
6(1-sin®x)+5sinx-7=0
BUJIE

6sin’ x—Ssinx+1=0,

CnenaeM 3ameHy ! =siiX  Tlomyuum KBaapaTHOe ypaBHenue 66 —5t+1=0 pemas

+ 11
D=25-6-4=1 z1_1=51j}1 h==,t==

; !
,TO €CTh = 3,

KOTOPOC, UMCCM!

SN Y =

b | =

sinx=
Takum 00pazom, MOJydrM ABa MPOCTEHIITUX YPAaBHEHUS

x=(-0'Z+nk kez
6 NJin

x=(-1) arcsin = + wk, keZ
Pemas ux, umeem 3
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(1 Z 4wk (~1) arcsin 1, Tk, keZ
OtBer: 6 3

Oonopoonvie ypasnenus
Ilpumep 1. Pemiuth ypaBHEHHUE:
3sin’x — 2sinxcosx—cos  x=0.
Pemenne. DTO ypaBHEHHE ABIAETCA OJHOPOIHBIM OTHOCUTEILHO SILX g cos X,

2 ] e Moy _1—
[To5TOMYy, pa3aeNuB ero Ha Cos™ X (cosx =0 nomyqum & ¥~ g -1=0,

fex=1

BBeneM HOBYIO IEPEMEHHYIO Y PEIINM KBaJpPATHOE

ypaBHeHue 3 —20-1=0,

1
f=1f=—o
Ero xopHn 3,
1

IToayuuay 1Ba NPOCTERIINX TPUTOHOMETPHYECKHX YPAaBHEHUS 3,

T 1

x=—+ak. keZ x=—arcig—+ 7k, keZ

Pemast ux, Haifnem: 4 WIH 3

E_Hrﬁq —ﬂmrgl+:rﬁc;fcez
Otger: 4 3

Ilpumep 2. Pemiuth ypaBHEHUE:
Gsin’ x + sin xcosx—cos x =2
Pemenue. 310 ypaBHEeHUE, CBOASAIIEECS K OMHOPpOAHOMY. MeeM

6sin® x + sinxcos x —cos” x = 2(sin’ x + cos” x),

. 32 » 2
dsim” x+smxcosx—3cos x=0,

TO €CTh IIOJIYYHUJIM OJHOPOAHOE YpaBHCHHE. Pasnenns 00e yactu YpPaBHCHHS HaA Cos™ X

(cosx=0) g’ +1gr—3=0

, TIOJy4YuM Pemas 9310 ypaBHEHHME, KBaJpaTHOE
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3
_ FX=—
OTHOCHUTENBHO &* HaiaeM, gro €=-1 1460 4, Takum
I=E+,‘-‘I’FC;R'EZ x:ﬂrcrg§+:rﬁc;ﬁcez'
obpaszom, 4 WIH 4 :

£+m’c; m'm.‘g§+ Tk ke Z
OTtger: 4 4 :

Pa3znoscenue na muodxcumenu

[Ipu perieHnn ypaBHEHUIN 3TUM METOJIOM HY>KHO TOJIb30BaThCSl U3BECTHBIMU
crnoco0aMu pa3ioKEeHUs Ha MHOKUTENN anreOpandeckux BeipaxxeHuid. Heodxonumo
3HATh OCHOBHBIE TPUTOHOMETPUYECKUE (DOPMYJIIBI U JOTIOJHUTENBHO:

et igy
15 1gxtgy”
cos3x=4cos x—3cosx.

te(xty)= sin3x = 3sin x —4sin’ x;
IIpumep 1. Pemuts ypaBHeHue Sift 2x— cosx =0

Pewmenue. [Ipumensia popmyity cuHyca JBOMHOTO yria, MOJy4YuM
sin 2x = 2sinxcosx  COsX(2sinx—1)=0

[TomyyeHHO€E ypaBHEHHE PAaBHOCHIBHO COBOKYITHOCTH
ypasrennii; €0sx¥=0. Isinx~1=0

T
x=—+7ak, keZ
Perrenune 1-ro ypaBHeHusI: 2

. sin x=
Vpasuenue 251nx—1=0 ppeobpasyem k Bumy :

ra| =

x=(-1)Z sk kez
MMEIOIIEMY pellleHnE 6

§+?fk; 0 sk, kez
Otser: - 6 _

Ilpumep 2. Pemiuth ypaBHEHUE

sin X+ cosx=sinxcosx+1
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Pemenue. [lepeHeceM Bce ujieHbl ypaBHEHHS B JIEBYIO YacTh U PA3JIOKUM €€ Ha
MHOXHUTEIIU:

sinx+cosx—sinxcosx—1=0,
sinx(l—cosx)—(l—cosx) =0,
(smx—1)1—cosx)=0.

Otcrona cieayer, urto Sinx—1=0 ygy 1-cosx=0, 1o ecth UMeeM
ypaBHeHue S X =1 yyy cosx=1

=24 2ak, ke Z

Pemas ux, momyunm 2 wan X = 27Tk ke Z

T
—+2xk, 27k keZ
OtBer: 2

Ilpeoopaszosanue cymmol mpuzoHomempuueckux QyHKuuil 6 npouseeoenue

[Ipu pemienne ypaBHEHHM TaHHBIM CITIOCOOOM HEOOXOUMO 3HATh
bopMybInpeobpazoeanus CyMmvl MpUSOHOMEMPUYECKUX QYHKYUL 8 NpOU3BeOeHUe.

|'r-' T \'
cos| ——3x |-sin2x=0
Ilpumep . Pemiuts ypaBHeHue -~ /
& Y
(T .. )
COs, ——3X =sm3x
| = ]
Pewenue. [1lo popmynam npuBenenust < A

[onyuaem ypaBHeHue Sin3x—sin2x=0,

[IpeoOpazyeM pa3HOCTh CHHYCOB B IIPOU3BE/ICHUE:

: o A 3x—2x  3x+2x
sin3x—sm2x=2sn co

o

. X 5x . X 5x
25111:::057::] 5111::(] costﬂ
B pesynbprare umMeeM ypaBHEHHE ~ ~ , OTKyIa = 15001 ~

T 2
_ 9 x=—+—k keZ
Pemas 3tn ypaBHeHuUs, moayuum = - itk, ke Z. 5 5

31



T 2x
2ok, —+—k. keZ
OTBeT:

Ilpeoopaszosanue npouzeedenus mpuzoHOMempuecKux PYHKYUii 6 cymmy

[Ipu pelieHre ypaBHEeHHUI TaHHBIM CITIOCOOOM HEOOXOIMMO 3HAThH

bopMyIbInpeobpazosans npousseoeHUs MpUeOHOMempUYecKUx QyHKYuil 8 cymmy.

Hpumep . Pemnts ypaBHeHUe Sifl 2X 5in 6X = C0SX COS3X

Pemenue. [IpeoOpazyem 10 Bblllle TPUBEACHHBIM (OPMYJIaM JIEBYIO U MPaBYIO
4acTH ypaBHEHHUs. B pe3ynbpTare noaydum:

%[cms( 2x - 6x)— cos(2x + 6x)] = %[cms(_&c— 3x) + cos(x + 3x)]

nHaye Cos4x—cosBx=coslx+cosdx 1o ecrp COSBx+cosix=0, [IpeoOpaszoBbiBas
Terephb B MIPOU3BEJICHUE CYMMY KOCUHYCOB, OyZleM UMETh

cos5x=0, I=£+ﬁ:kez T, mk

cos3x=0 x=—+—_.keZ
2cos5xcos3x=0 OTKyJa

W
T Tk T #ak

— S+ keZ
OrBer: 10 5 6 3 .

Hcnonvzosanue ghopmyn nonusicenus cmeneHu

[Ipupeniennn ypaBHEHUN JaHHBIM CIIOCOOOM HEOOXOAMMO 3HATH
(bOPMYIIBINOHUMCEHUSI CMENEeHU:

Ilpumep . Pemints ypaBHEHUE:

(7 3 37
cos 3x+sin’| —+5x |=cos” Tx+cos” 9x+ cos—
b - J -
¢ ™
(T \
052" = 0 sin| = +5x |= cos5x
Pemenune. Cpazy 3aMeTuM, 4YTO N /

, U ypaBHCHHE
NpUHUMAET BHJ COS 3x+cosSx=cos” 7Tx+cos 9%, Hcmomb3yst, (OPMYIBINOHUNCEHUS.
cmenenu, TIEPEIUILIEM €0 B BUIC
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l{1+|::n::|5|!5_3r5]+1{1+ colex‘]=1{1+ c0514x‘]+£{1+c0518x‘]
2 . K 2 . K 2 b K 2 " K

TO ecTh COS6X+coslOx=cosl4x+cosl8x  [IpeoOpasyeM CyMMBI KOCHHYCOB B
IPOU3BEEHNS, TOTA MOIyIHM

2eosExcoslx= 2cosléreoslx,

cos2x(cosléx —cos8x)=0.

Hakonel,  mpeoOpa3oBbiBas ~ PasHOCTh  KOCHHYCOB B IPOU3BEICHHUE,
nonyunm —<sm4xsmllcosix=0  3apgaya cBenach K pELICHHIO COBOKYIIHOCTH TPEX
ypaBHenuii: SN4xX=0 pyyy sinlix =0 gy cosZx=0 y3 koropoil HAXOOUM TpU

Tk bua T .
X=—, x=—.x=—+"—_knleZ
ceMeiicTBa pelIeHUH 3aJaHHOTO YpPaBHEHMS: 4 12 4 1

bl
X=_—. Nng Z

OpxHako OTBET MOKHO 3amlucaTh B BUJIE 12 , IOCKOJIBKY OH COJIEPKUT B ce0e
IBa JIPYTHX ceMelcTBa (Y4TOoObI yOEIUThCS B OTOM, JOCTATOYHO MOIOKHTE /1= 3K
wm 1= 6l + 3)

T
—.HEZ
OrBer: 12

Pasencmeo 00HOUMEHHBIX MPULOHOMEMPUYECKUX PYHKYUIL

JIaHHBIM METOIOM PELLAIOTCS ypaBHeHHs Buja SN =siff. cosa=cosf. fga=1gff.

. — . =2 ; r ; ;
1) sina = sinf o+ fB=2nt la=@n+ D, B=2n+1)Z
o—fF=2nt, neZ y 2 2
a+ F=02n+1)T ' \o—fF=nm, neZ
o—f=2nt, neZ

3) tga=tgp
2) cosa = cosfB ‘
Hpumep . Pemuts ypapHeHue Sit3x=sin5x,
Pemrenne. Ha ocHOBaHMM yCIIOBUI paBEHCTBA JIByX CUHYCOB UMEEM:

x=KkT

{5):—3):: 2km (2 + 1)
X=—

3x+5x=2k+ 1) ke Z " . keZ

JIN
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x=kt

’?f,i'c 1
=—( +1:|'T; keZ
OTBert:

Beeoenue ecnomozamenvnozo apymenma

MeTon OCHOBaH Ha NPEOOPa3OBAHUM BBHIPAXKEHHs ASillX+Dbcosx

rneaub—
MOCTOSIHHBIE, HE 00paIllaloNIuecs B HyJIb OJHOBPEMEHHO.
Beenem yroa ¢, monoxus
sin @ b cos@ 1
Torna:
.
. [ ¢
asinx+bcosx=+a’ +E:l‘ ————sinx+ 17005'{ = + b’ (sinxcos @+ cosxsin @) =+ja + b sin(x+ @)
a +b a+b
]
b
EQ=—
rae ¢ Haxomurces U3 ypaBHEHHS a
B
—sinx+—cosx=1
Ilpumep . Pents ypaBHEHUE 2 2
r '\I
£ | l I = + —= ]_ 1 \JE
2 ) " 2) 5. 5
Pemenue. Tax Kak ~ =/ T , TO « U 2 yXe SIBJISTFOTCS
T

COOTBETCTBEHHO KOCHHYCOM M CHHYCOM OIPEENEHHOr0 YIIia; ICHO, YTO ATOT yron
. Takum o06pa3om, moaydaem

. T . N A
51nxcos§+cosxsm—=1 < smyx+— =1

.3

T
x=—+2ak ke Z
Pewras 5T0 ypaBHEeHHE, nMeeM

Zy 2ak. keZ
OTBeT:
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YpaBHEHHE, PACCMOTPEHHOE B MIOCICIHEM IPUMEPE, UMEET BUJ HSULE + beosx=c,
Memoo payuonanuzayuu 011 ypasHeHus euoa

asinx + bcosx =c¢

a=(2n+1)1, neZ sina, cosa, g
b

I/ISBCCTHO, qTo CCJIN TO BBIPAKAIOTCA

X
g —
parioHa bHO 4yepe3 < .[Ipu perreHue ypaBHEHHH JaHHBIM CITOCOOOM HEOOXOIUMO
3HaTh (YOPMYIIBINOLI0BUHHO2O Veld.

BBOI[I/IM BCIIOMOI'aTCJIbHOC HCH3BCCTHOC Tak, yTOOBI TIOCJIE IIOACTAaHOBKH
IMOJIYYHIIOCh pannoOHaJIbHOC YPaBHCHHUC OTHOCHUTCIIBHO BCIIOMOIraTCJIbHOI'O
HEU3BCCTHOIO.

JlaHHO€ ypaBHEHUE MOKHO IEPENUCATh B BUJE

o )
o - — -
g — 1-12 =

a = +b ==
1+ L 14828
g 5 g 3

=
, TOrAa MOJIy4YruM

cr
tg —
IMonoxum 2
2t 1-1
a —+b _ =
1+ 144

Pemum JaHHOC YPABHCHHC U ITIOJIYUHUM CJICAYIOIIHNC OTBCTHI

. ¥

1. ecin @ + &7 <¢” | T0 y ypaBHEHHUS HET KOPHEH;

atja +b" -c’
x=2larctg 2 +2ntT. neZ
+c

2 ecm @ tb Zc ;(.‘#—EJ’TO

[((2n+ D

}::JI "} E:I o
—darctg—+InT, NEZ
3.ecmu €=—b 0 L a

Hpumep . Pemuts ypapHeHue 3SiNx+4cosx=3

Pemrenne, @=3: b=4, ¢=3. a +b">¢ _ ypapuenne umeer peenue.
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2 -1 o 314
-+ 4 -=3 = Trr-6-1=0,1,=——
1+1° 1+1° - 7
X T T
L=l —=—+n1, x=—+1InT, NEZ
1) 2 4 2 :
1 x 1 1
L=——. —=—arclg—+ni1, x=-2arcig—+2nr, neZ
2) 7 2 7 7
T 5 ) 1 2
X=—+2nT, x=—larcig_ + Inr, neZ
Otser: - /

Bbinosnurte CJICAYIOIIMNE 3aJaHUA:

Pewume ypasnenus
Bapuanr 1 3. 3sin’x + 14sin x cos X + 8cos® X =
1. 2sin? — 5sinx —7 =0 0
2. 12sin? x + 20c0s x — 19 =0 4.7tgx—10ctgx+9=0
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5. 5sin 2X — 14c0s’ X + 2 =0
6. 9c0s 2X — 4cos? x = 11sin 2x + 9

Bapuant 2

1. 10cos*x — 17cosx + 6 = 0

2.2c0s* X +5sin X +5=0

3. 6sin® x + 13sin X €Os X + 2€0s? X =

4.5t1gx—4ctgx+8=0
5. 6c0s” X + 13sin 2x = -10
6. 2sin® x + 6sin 2x = 7(1 + cos 2X)

Bapuant 3

1. 3sin®x — 7sinx + 4 =0

2. 6sin x —11cos x —10=0

3. sin’x + 5sin X cos X + 6¢0s” X = 0
4.41gx—12ctgx+13=0

5.5 —8c0s®X = sin 2x

6. 7sin 2x + 9cos 2x = -7

Bapuant 4

1. 10cos®x + 17cosx + 6 = 0

2.3c0s? x + 10sin x —10=0

3. 2sin® X + 9sin X cos X + 10cos® X =

4.3tgx—-12ctgx+5=0
5. 10sin® X — 3sin 2x = 8
6. 11sin 2x — 6c0s® X + 8c0s 2X = 8

Bapuanr 5

1. 10sin? X + 11sinx —8 =0

2. 4sin’ x —11cos X — 11 =0

3. 4sin? x + 9sin x cos X + 2c0s’ x = 0

4.3t1gx—-8ctgx+10=0
5. 3sin 2X + 8sin’x = 7
6. 10sin® x + 11sin 2x + 6c0s 2X = —6

Bapuanr 6

1.3c0s’ X — 10cos x +7=0
2.6c0s° X+ 7sinx—1=0

3. 3sin? x + 10sin X €OS X + 3c0s? X =

4.6tgx—14ctgx+5=0

5.6sin>X + 7sin2x + 4 =0
6. 7 =7sin 2x —9cos 2x

37



e

N B W

L

IIpakTH4yeckoe 3ansitue Ne22.
IIpu3Hak napajajieJIbHOCTH NMPSAMOI M NJIOCKOCTH.
eab 3ansaTHA:
— HAy4umuCsl bINOJHAMb YePmedHC K 3a0a4am;
— HAy4umuvCs nPUMeHamb 3HaAHUsL N0 OAHHOU meme npu peuleHuu u
dokazamenvbcmeae 3a0au.
OcHarieHue 3aHATUs: Y4eOHUK, KOHCIIEKThI, CXEMBbI, KAPTOUKH.

IHopsoK BbINOJIHEHHUS PadOThI:
3ananue 1. IloBTOpuTE TEOpETUUECKUI MaTEpHAIL.

Bompocs! ajig noBTopenust | rpynmibl.

Yro uzyuaer crepeomerpusi?

KakoBbl ocHOBHBIE (TTpocTeiiire) GUrypsl B poOCTpaHCTBE?

ChopmynupyiiTe akCHOMBI CTEPEOMETPHUHU.

Jokaxxute TeopeMy O MIIOCKOCTH, MPOXOASIIEH yepe3 NpsIMyI0 U HE JIEKAITYIO Ha
HEHW TOUKY.

Borpocs! s noBropenus |l rpynmsl.

KakxoBo MOkKeT ObITh B3aUMHOE PACIIOIOKEHUE ABYX MPSMBIX B IPOCTPAHCTBE?
Kakue npsimbie B TPOCTPAHCTBE HA3BIBAIOTCS MAPaJLICIIbHBIMU?
CKPEIIMBAIOIINMUCS ?

ChopmynupyiiTe jeMMy O MEPECEUCHUH TUIOCKOCTH NapaieIbHbIMUA MPSIMBIMHU.
Jlokaxxute TeopeMy O mapajuieIbHOCTU TPEX MPSIMBIX.

Bonpocs! ais noptopenus || rpyniibi.

KakoBo MOXxeT OBITh B3aMMHOE PACIOJIOKEHUE MPSIMOU U TIIOCKOCTH B
IIPOCTPAHCTBE?

B kakom ciy4ae npsiMasi ¥ TJIOCKOCTh Ha3bIBAIOTCS NapaJIeIbHbBIMU?
JlokaxxuTe npu3HaK MapajuieIbHOCTH NPSAMOM U TIOCKOCTH.

3aganue 2. BeimomanTe Ne 17, Ne 20, Ne 23, Ne 30.

KoHTpoOJIb 3HAHUY CTYJEHTOB:

CamocrosiTenbHas paboTa 1Mo 2- M BapuaHTaM (3a/IaHUe BBIJACT MPETOAaBaTeNb).
[IpoBepuTh NPaBUIBHOCTh BHITIOJIHEHUS 3a1aHUs 2.

Jlutepatypa: [ToropenoB I'eomerpust ctp.9-11.

IIpakTnueckas padora Ne23.

IIpu3Hak napaiieJbHOCTH MJIOCKOCTEN.
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Ieab 3ansaTHA:

— HAYYUMbCsL CMPOUMb YePMeNCU K 3a0a4am,

— HAYYUMbCSL NPUMEHSAMb 3HAHUSL N0 OAHHOU meme Npu peueHuu u
ookazamenbcmee 3a0ad.

OcHailieHue 3aHITHS: YICOHUK, KOHCIIEKTBI, CXeMa, MOJIEIH, KapTOUKH.

IHopsinok BbINOJIHEHNSI Pa0OTHI:
3aganue 1. [loBTOpUTH TEOpETUUECKUI MaTepHAll 110 JaHHOUN TEME.

Bormpocs! i nopropenus | rpymre:

KakoBO MOKeT ObITh B3aMMHOE PACIIOIOKEHUE ABYX MJIOCKOCTEHN B MPOCTPAHCTBE?
B kakoM ciy4ae Be IIIOCKOCTH Ha3bIBAIOTCS NapaiuienbHbiMu? [IpuBenure
pumep.

Cdhopmynupyiite npu3HaK napaiebHOCTH MIIOCKOCTEH.

Cdhopmynupyiite cBOICTBa MapaieAbHbIX IJIOCKOCTEH.

Bonpocs! juis nosropenus |l rpynme:

UYro HasbIBaeTcs TETpa’ApoM?

[lepeuncnure OCHOBHBIE 3IEMEHTHI TETpadipa (II0Ka3aTh Ha MOJEINHN).

Kakue pebpa TeTpasrapa Ha3bIBatOTCsl MPOTUBOIIOJIOKHBIMU?

HazoBute BuabI TETpadIpa.

Bompocs! mist nosropenud |l rpymne:

Yro Ha3bIBaeTCA Mapauieaenuneom?

[lepeunciuTe OCHOBHBIE AIEMEHTHI Mapauienenuneaa (rmoka3aTb Ha MOJIETN).
Yro Ha3bIBaeTCS IMAroHANIbIO Napajuienenumnena’?

CdopmynupyiiTe cBoiCTBa NapasjiesIeNUIe a.

3aganue 2. BeimomauTe Ne 50, Ne 60, Ne 58, Ne 65, Ne 70, Ne 79.

KoHTpoOJIb 3HAHUY CTYJEHTOB:

— CamocrosiTenbHas padoTa 1mo 2-M BapraHTaM (3a1aHusl BbIIAET MPETO/1aBaTeNb)
— IIpoBepuTh NPaBUIBHOCTH BHINIOJIHEHUS 3a1aHUs 2.

Jlutepatypa: IToropenos. I'eomerpus ctp.9, cTp.24.

IIpakTnuyeckas padora Ne 26,27
IHepnenaukyasp u HakJI0HHasA. Teopema 0 Tpex nepneHIUKyJIApax.

Henn:

HAY4UmsCsi Cmpoums PUCYHOK K 3a0aue;

HAYYUMbCsl NPUMEHSIMb 3HAHUSL N0 OAHHOU meme Npu peuleHuu U 00KaA3ameibCmee
3a0ad.

OcHaieHue 3aHATUS: Y4eOHHUK, KOHCITEKThI, MHOTOI'paHHUKH, KAPTOUYKH.
IMopsa0K BLINOJTHEHHUSI Pa0OThI:

39



=

w

ok whE

W

3ananue 1. IloBTOpUTE BONPOCHI:

Kakue npsiMmbie B MPOCTPAHCTBE HA3bIBAIOTCS MEPIICHIUKYISPHBIMU?
Chopmynupyiite ornpeesieHre U MPU3HAK MEPIEHIUKYIIPHOCTH MPSMOH U
MJIOCKOCTH B MPOCTPAHCTBE.

UTo Ha3bIBaeTCS pacCTOSSHUEM OT TOYKHU JIO IIIOCKOCTH?

Chopmynupyiite Teopemy 0 Tpex NepreHauKysipax (MpsMyro U 00paTHYIO).
3aganue 2. BemomauTe Ne 116(a), No 117, Ne 149, Ne 155, Ne 151.
KoHTpOIb 3HAHUN CTYIEHTOB:

— caMoCTosITeNIbHAs paboTa Mo 2-M BapuaHTaM (3alaHus BBIAET MPEnoaaBaTesb)
— NPOBEPUTH NPABUIBHOCTD BBIITOJIHEHUS 3aJaHUs 2.

Jluteparypa: Aranacsu JI. C. I'eometpus ctp.36, ctp.40.

IIpakTuyeckas padora Ne 28
IIpu3Hak neprneHANKYJISAPHOCTH IIOCKOCTEH.

Henanb: nayuumobcsa npumenams 3HaHUsL NO OAGHHOU MeMme NPU peulenuu u
doxkaszamenvcmeae 3a0au.

OcHailieHue 3aHITHS: Y4eOHUK, KOHCTIEKThI, MOJICIIH.

IHopsinok BbINOJIHEHHSI Pa0OTHI:

3aganue 1. Bonpocsl 111 TOBTOPEHUSI.

Kakas ¢urypa HazpiBaetcst nByrpanasiM yriom? [IpuBeaute npumMepsl.
Kak u3mepsiercst AByrpaHHblii yromu?

Ha3Batb BubI IBYTpaHHBIX YIJIOB.

Brimonaute Ne 167.

Pemuts 3anauy:

B terpasape PABCyron ABC pasen 90°, mpsimast PBreprieHanKysipHa
miockoctu ABC. JlokaxuTe, uro yroia PCB — nuHelHbIN yroa AByrpaHHOro yria
¢ pedbpom AC.
3aganue 2. Borpockl AJisi TOBTOPEHMUS.

Kakue nBe miockoCcTH Ha3bIBalOTCs nepneHaAuKyIsipabiMu? [IpuBeaure nmpumep.

ChopmynupyiiTe mpuU3HAK MEPICHIUKYISIPHOCTH JIBYX MIJIOCKOCTEH.
Brimonnute Ne 178.

Pemure 3anauy:

N3 Touek A u B, nexamux B 1ByX NEPHIEHIUKYISAPHBIX TIOCKOCTSIX, OMYIIEHbI
neprenaukyspsl AC u B/ Ha npsmyro nepeceyenus miockocreit. Haitgure
nnuny otpeska AB, ecnu CJI=AC=6cMm, BJI=7cMm.
3aganue 3. Bonpocsl 1151 TOBTOPEHUSI.

Kakoli napanienenunes; Ha3pIBa€TCs MPSAMOYTOJIbHBIM?
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Cdhopmynupyiite cBOICTBA MPSIMOYTOJIBLHOTO MapaieenuIiesa.

UT0 Ha3bIBAIOT U3MEPEHUSIMHU MPSMOYTOJIBHOTO Mapaienenumneaa?
CdopmynupyiiTe CBOMCTBO Mapaielenumnesa, CBI3aHHOe C €ro U3MEPEHUSIMH.
Boimonaute No 187(B), Ne 188, No 189.

KoHTposb 3HaHM# CTYAEHTOB:

MpOBEpKa MPAKTUUYECKON pabOTHI CTYICHTOB.

Bomnpocsl ctynentam: ctp.57, Bonpoc 7, 8, 9, 10.

Jluteparypa: [Toropenos. ['eomerpus ctp.49-53.

IIpakTnuyeckoe 3ansaTue Ne32.
IIpuMeHeHHe CBOMCTB KOPHA N — Ol CTeNeHU
Heasn 3ansarus: O600wums u cucmemMamu3uposams 3HAHUL NO meMe
«Ceoticmea KopHell u cmeneHeuy, 3aKpenums YMeHUs UCNOAb308AMb
noJyyeHHvle 3HaHus OJisl Npeodpa308anus aneedpaudecKux 8blpaiCeHul.

KoHTpoJsbHBIE BONIPOCHI.
Omnpenenenue KOpHS HATYpaJIbHOU CTEIICHU U3 YUCIIA.
OCHOBHBIE CBOWCTBA KOPHS HATYPAJIbHOM CTEIIEHU U3 YUCJIA.
OnpenenexHue CTENEHU C pallMOHATIBHBIM I1I0KA3aTEIEM.
OCHOBHBIE CBOMCTBA CTENEHU C PAMOHAIBHBIM ITOKA3aTEIIEM.
IloHATHE CTENEHN ¢ AEHCTBUTEIBHBIM II0KA3aTEIIEM.
OCHOBHBIE CBOWCTBA CTENEHU C JEHCTBUTEIBHBIM MIOKA3aTEIIEM.

No ke

Kak n30aBUTHCS OT UPPALMOHATBHOCTH B 3HAMEHATENE.
IIpumepsl ¥ MOC/IEA0BATENBHOCTD BbINOJIHEHUS 3aJaHU I

Ilpumep 1. BbIYUCIUTDH

3 2 - 3 2 _3
a) 92 + 273 —[%} P32 4+(3%)7 —(27%) 4 =37 +32-2°=27+9-8=28

6) V12 + 4v5 V12 — 4y/5 = 3\/(12 +44/5) * (12 — 4V5) = Y144 — 80
V64 =4

(9 +T3) « (9=vT3) = (9 +vT3) (O —VT))' = (9 —73)°)
g5 = 2% = 2

41



*[(\/E)Z—\/E*\E+

z)(<@+\/€)3>;<ﬁ+\/§>=

132:3+13=3-1+13=213
0-4y5 9+4V5 _[0-4y5f+ 9¢+4\/_)2 81-72V5+80+81+72\5+80
Q)9+mf 9_4v5  (9+4v5)9-45) ’1—80 B

Ilpumep 2. YIPOCTUTH BbIPasKeHUE U HAWTH €ro 3HAYEHHUE
4

9a®
a) 9 1
a®*+2a° mpu a =35
Pemenne
4 4
Oai O3 Oa _ 9g 9.5 3
- —=— =——. llpna=5 — e Y
2 - 2 @ +2 ac+2 5+2 3
a*+2a% a’la+2a™)
51 15
b4c* +b4c*
5 5 npu b=2,c=5
b4c*
Pemenue
51 1 s LR
bict +hict bict(cT'+b) 1 1 1 1 7
_ - = _ e =—+—=—.
2 22 c b 5 2 10
bh4cs

3 3
b4

Ilpumep 3. N30aBUTHCS OT HPPALMOHAJBLHOCTH B 3HAMEHATeEJIe
av/c

a  a-yJe
— b by/c- /e be
a)b\/z Pemenne VY
8 8.2 8/2 42
6}——Pmnenne3» S 3v2.v2 3.2 3
2Ja-(Va-+b) _ 2vala-+b)
a-b

B)_2V2 Pemenne 2/a
Ja++b (\E+\EX\/E—\6)

Ja ++/b
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o5 (3-48)

3-V3
r) ——=Pemenne:

3+ (3+45)(3-45)

_9-6v3+3 12—6J§=2_\/§.

9-3 6

3+V3
| ] i
2T U3
H)—PCHICHI/IC var o V3
a’ a’ -
5 '_'.-'"_4 == I—.III.J—4 7 T
a / / /

e) —Pemenne: V% viass

TTat

IIpakTHYyeckas 4acThb:
BeinosiHuTe ciaenywomme 3axaHus

1 BapuaHT
3aoanue 1.BbIaucJIuThL
)16 - [1)2 L 275,
9
6) V12 + 4V5 x /12 — 4V/5:

6)(6+\/ﬁ%><(6—\/2_7)%:
IOF+ 5+ (5 + [

7—4\/§+ 74443
)7+4\/§ 7—44/3 '

3adanue 2. YNIPOCTUTH BbIPpasKeHHE U
HAWTH ero 3HaYeHue

7 1
ad+at
)

a npua = 2

5/
VO 9
”3_"' 3
s T
i’ - ya T
= I!'J.'4 \-‘fﬂ—‘ﬂ.
!
52 25
3p3 3p3
a’c®+asc
0) 5 5
adc? 7 =
npua=7, c=3

Badanue 3.130aBUTHCSI OT
HPPANMOHAJIBHOCTH B 3HAMEHATeJIe

NE 5—/3
2) 5255 6) or=B) T2 |
6 a®
" %
2 BapMaHT

3aoanue 1.BbIuucJIuThL

3
2 3 -
a)8: +362 —[ij ‘
81

6) V10 + 2v17 x /10 — 2V17:

—J1_9)§><(12+J1_9)§;

7= b

6)(12

z)(\/% —
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8—4v3 = 8+4V3
9) 8+4v3 T 8—4+3 "'

3adanue 2. YNIPOCTUTH BbIpasKeHHE U
HAWTH ero 3HaYeHue

b2 +b?2
a) 3
b?  mpm b=3
72 27
a®c® +asc®
0) T
a°c’ npu a=9, c=2

3aoanue 3.130aBUTHCHA OT
HPPAIMOHAIBHOCTH B 3HAMEHATeJIe

7 5Vc 3—5 |
)35 0) =75 B) sive

iz a
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IpakTueckoe 3ansaTue Ne33- 34
Pemenune uppaumoHaJbHbIX YPAaBHEHUM
Heas 3ansatus: Ooobwume u cucmemamuzuposams 3HAHUSL N0 meme
«UPPAYUOHATbHBLE YPAGHEHU) .

1. UPPAIIUOHA/IBHBIE YPABHEHUA
HppanroHambHbIM ~ HAa3bIBA€TCA ypaBHEHUWE, B KOTOPOM HEU3BECTHOE

(mepeMeHHas) COAEPKUTCA IOJ 3HAKOM KOpPHA WM TOJ 3HAKOM ONEpALMH
BO3BE/ICHUSI B PAIllMOHAIBHYIO (ApOOHYIO) CTETICHb.

Jl71s1 pettieHrs: UppaLMOHATIBHBIX YPaBHEHUN OOBIYHO UCIIOJIb3YIOTCS
CJIETYIOIIUE TP UEMBI !
1) «yenuHeHue» KOpHS B OJTHOM U3 YyacTell ypaBHEHUS U BO3BEJICHUE B
COOTBETCTBYIOILYIO CTEIICHb;
2) BBEJICHHE HOBOW MEPEMEHHOM;
3) cBelleHUE K CUCTEME YPABHEHUM;
4) npuMeHeHne CBOMCTB (PYHKIMH, BXOJAIIUX B YpaBHEHUE.

CnenyeT NOMHUTH, YTO MpPU PELICHUH HPPALMOHAIBHBIX YpaBHEHUU
HeoOXoJMMa MpOBEpKa BCEX HAWJIEHHBIX KOPHEW MyTeM HX IOJACTaHOBKU B
UCXOAHOE ypaBHeHHE WM HaxoxjaeHue OJ[3 u crnenyrommii aHanu3 KopHeEH
(mpu pemieHnu METOAOM TMPHUBEICHUS K PaBHOCHUIBHOW CMEIIAHHOW CHUCTEME
YpaBHEHUH U HEPABEHCTB HEOOXOIUMOCTb B 3TOM OTIIAJAET).

[TpocreiimmM nppanmoHaTbHBIM YPaBHEHUEM SIBIISICTCS YpaBHEHHUE BHIA:
VI (x) =g(x), (*)
IPU PELIEHUH, KOTOPOTO BaXHYIO POJIb UTPAET YETHOCTh MJIM HEUYETHOCTH N.
Ecnu n - HeueTHOE, TO ypaBHeHHUE (*) paBHOCHIBHO YPaBHEHUIO
f(x) =(9(x))".
Ecnu n - yeTHoe, TO, Tak Kak KOPEHb CUUTACTCS
apupmeTnyeckuM, HeoO0xoaumMo yuuThiBaTh O/13 (001aCcTh JOMYCTUMBIX
snaueHui): f(X) = 0. YpaBuenue (*) B 3ToM ciiydae paBHOCHIIBHO CHCTEME:

n
f)=(9()
g(x) = 0.
IIpumep 1. Pemuth ypaBHEHME
Vxd—2x+1=1
Pemenne. Tak kak B JaHHOM IpuMepe N=3 - HEYETHOE, TO TOCJE BO3BEIACHUS

o0enx yacTen YpaBHEHHS B TPETHIO CTEIEHb
MOJTyYMMPAaBHOCUJIBHOE TAHHOMY YpaBHEHHUE:

x3—2x+1=13(:>x3—2x=0<=>[x2x:0 (:){ x_

0
~2=0 +/2'
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OtBer:x; = 0,x, = —V2, x3 =V2.
IIpumep 2. Pemiuth ypaBHEHHUE
Vx+1=2—x.

Pemienue. Tak kak N=2 - 4eTHOE, TO UCXOJIHOE YPABHCHHE PABHOCUIILHO CHCTEME:

_ 2 _ 2 2 _
x+1=02—-x) (:){x+1—4—4x+x (:){x —5x+3=0 _,
2—x2=0 x <2 x <2

5++13 5 _ V13

S S x = 5
x <2

5—v13

OtBeT: X =

MHorna BeTpewarotes ypasHenus Bunas/f(x) = 1/g(x) , koTopsie pemarorcs
CIIELYIOLIUM 00pa3oM:
N - HeuetHoe = f(x) = g(x)
F0) =96, (FC) = 900
f(x)=0 gx)=0
Ipumep 3. Petuts ypasaennevV2x + 6 —vVx +1 =0

N - 9YCTHOC = {

Pemienne. 3anunieM JaHHOE ypaBHEHHUE B Buje: V2x + 6 = vx + 1. Bo3soas obe
YacTH B KBaJApaT M y4uThIBasg, 4yTo X+1> 0 mnomyuum ypaBHeHHE 2x+6=x+1,
pellleHne KOTOPOro ecTh X=-5— He YJOBJETBOPSAET BHITHCAHHOMY YCJIOBHIO.
3HAYuT, JAHHOE YPABHEHHE HE UMEET PEIIEHUIA.

OTBeT: HET penIeHui

WNHorna upparmoHaibHOE YpaBHEHHUE COJICPIKUT HECKOJBKO paJnKaaoB. B aTom
ciydae njisi W30aBIICHUS OT PaauKaliOB ypaBHCHHE TMPUXOIUTCS BO3BOJWUTH B
COOTBETCTBYIOIIYIO CTEMEHb HECKOJbKO pa3. Ilpm s3ToM mpemBapuTeInHO
YeIWHSIOT OJWH W3 pAauKalioB TaK, 4YTOOBI 00€¢ 4YacTH YypaBHCHHUS CTalld
HeoTpunareabHbiMu. Oco0oe BHUMaHHME CJEAyeT OOpaTUTh Ha IPaBUIBLHOC
Haxoxaeunue O/13.

IIpumep 4. Peuth ypaBHeHHEV2X — 9 —Vx —3 =1

Pemenme. 3anumeM ypaBHeHue B Bujse: V2x —9 =1 +vVx — 3,
Tak kak Teneps 00€ YacTH MOTYYEHHOTO YPAaBHEHUSI HEOTPUIIATEIIBHBI, TO
BO3BEJIEM UX B KBaJIparT:

2x—9=14+x—-34+2Vx—3 = x—7Vx — 3.
[TomyyeHHOE ypaBHEHNE PABHOCHILHO UCXOHOMY. IIst ero pereHus
PacCCMOTPUM CHUCTEMY:
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x—720
{(x—7)2 =4(x —3)
(:){ x=7 (:){ x =7 -
x? —14x +49 = 4x — 12 x2—18x+61=0

x =7
{ngim@x_9+vzo.

Oteet: x = 9 + v 20.
BBeneHune HOBOM MEPEMEHHOM B PSE CIIyYaeB IMO3BOJISIET IEPEUTH OT
VMPPalMOHAIBHOIO YPABHEHUS K PAllMOHAIIBHOMY YPABHEHUIO.

Ipumep 5. Peruts ypasuenune x2 + 3x + 4Vx2 + 3x — 5 = 10.
Pemienne. Bo3peneHue JaHHOTO YPaBHEHUS B KBAIPaT IIPUBEIIO ObI K yPABHEHHIO
YETBEPTOM CTENEHH, YTO HEPALMOHAILHO. [I03TOMY 3alUIeEM ypaBHEHUE B

Bumex? +3x —5+4Vx2+3x—-5=5

H BBCJICM «HOBYIO» IICPCMCHHYIO!:

y=+x2+3x—57y=>0

=1
[onyunmy? + 4y — 5 =0 < [yy= g -

BepHeMcs K «CTapsIM» epeMeHHBIMVx2 + 3x — 5 = 1 unuvVx2 + 3x — 5= =5,
BTopoe u3 noaydyeHHbIX ypaBHEHHI PEIICHU HE UMEET,
—34+/33

a PEIeHHs MePBOTO eCTh YACTaX = ——— .

—3-+/33 —3++/33
OtBeT: X1 = , Xy = :
—_— 2 2

IIpakTnyeckasi 4yacTb
Peminre ypaBHeHnust
1. Vx+3=+V5—x

Vx+1l=x-1
Vx2+x+4=4

w N

H

x4+ 4=+2x—-1
Vx+10=x -2
3. Vx2—x—-3=3

N
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IIpakTnueckoe 3ansarue Ne 40.
IToka3zare/ibHbIC YPABHEHUS
Heasn 3ansatusi: Paccmompems 0CHOGHblE NpUEMbl peuleHUs NOKA3amelbHblX
ypaeHeHuu, 0600WUms U CUCMEMAMU3UPOBAMb 3HAHUSL NO meme
«lloxkazamenvhvle ypasHeHus:, U MemMoObl UX PEULeHULY, 3AKPEnUms YMeHUs.
UCNONb3064Mb NOJYUEHHbLE 3HAHUA NPU PeuleHUU NOKA3AMeNbHbIX YPAGHEeHUU
DPA3HBIMU MEMOOAMU.

KoHTpoJibHBIE BONIPOCHI.
1. Kakue ypaBHEeHUs HAa3bIBAIOTCS MMOKA3aTEIbHBIMU.
2. OCHOBHBIC CBOMCTBA CTEMEHU C PAIIMOHATLHBIM ITOKA3aTEIIEM.
3. OCHOBHBIE CBOWCTBA CTEIEHH C JEHCTBUTEIBHBIM [TOKA3ATEIEM.

IIpuMepsbl M MOCIEI0BATEILHOCTh BHINOJTHEHNUS 32 JaHUI

Memoowl pewienuss nokazamenbHbiX YPAGHEeHU

1. IlpocTreiimue nmokazarejbHble YypABHEHUS

IIpumepsl.
Ilpumep 1. Pewuume ypasnenue:.
Pewenue.

34x-5 — 3x+4

4X -5 = xX+4

3x=9

X=3.

Omeem:3

2. MeToabl npeodpa3oBaHus MOKA3aTEJIbHbIX YPABHEHH K NMPOCTEHINM.
A. Memoo ypagnuseanusn ocHo8aHuil.

Ipumepsl.

IIpumep 1. Pewume ypasuenue: 27 * 3%~° — 9*t1 = 0,

Pewenue.

34X-5 - 3X+4 .

27 % 349 _gxtl —
3334X-9_ (32)x+1 =0
33+ (4X-9)_ 32(x+1) — 0
34X-6_32X+2 - O
34X-6 — 32x+2
4X-6=2X+2
2X =8
X=4.0Omeem: 4.
Ipumep 2. Pewwume ypasnenue: > "3 "5° — 60% 1 =0
Pewenue.
(22)x_3x_5x _ 604x—15 =0
(22)X.3X_5x — g0 15
4X.3X.5X — 6O4x—15
(4-3-5)*= 6015
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60x=604x-15

X=4x-15

3x=15

X=5.0meem. 5.
B. Ypasnenus, pewaemole paznoxcenuem Ha MHOMNCUMEU.
Ipumepot.
Ilpumep 1. Pewume ypasuenue: X-2* = 2:2° + 8x-16.

Pewenue.

X-2" = 2:2" + 8x-16

X:2% - 2:2" = 8:(x-2)

2% (x-2) - 8:(x-2)

[ —-2=10 x=2 [x=23 E=2

(X-Z)'(ZX-8)=O<:> X8 =0c=>2¥=08c=>12*=2" c=>lx =3
Omeem: &3

Ilpumep 2 . Pewuume ypasnenue:.
Pewenue.

52 . 7% - 5735 +7%-35= 0

(5% - 7-(5%35 +7*-35)= 0
(5*-7%)-35(5**-7%)=0

(5*-7%)- (1-35)=0
(5**-7%)+(-34)=0 , 1. -34%# 0, mo
(5>-7%)=0

(52)x:7x

251

§¥ _ 7 4L 5% .35 1L 7%.35 =0

75
S=1

(2)*=(2)°x=00msem: 0.

f
C. Ypaenenusa, komopuie c nHOMOUWbIO NOOCMAHOBKU ®) =t t>0
npeoopaszyomca K K6aOpamHvlm ypasHeHuam (Uiu K ypasHeHuam oonee

6bICOKUX CHIeneHell).

A o2fix) +B. oef 0 +Cc=0

[Tycthb ,rne A, B, C - nekotopslie uncna. Cremnaem

3aMeHy: o’ =t >0, Torga At + Bt+ C=0

Pewaem nonyuennoe ypasnenie, HaxoOumM 3HadeHus t, yuumoléaem yciosue t >0,
8036DAWAEMCA K NPOCIETIUIEMY NOKA3AMENbHOMY YPasHeHuio A = t, pewaem
€20 U 3anucbléaem omeen.

Ilpumepot.

Ipumep 1 . Pewiume ypasnenue: 2° - 2°* = 15.

Pewenue.
2™ -2%%=15

2% 2 =15
4 (2% - 4 = 15-2%
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Henaem sameny t = 2%, t > 0. Honyuaem ypasnenue 4t - 4 = 15t <=> 4t* - 15t -
4=0

t=4
F = 1
<=> ¢+, t= + He ymoBieTrBOpsieT yciaoBuio t > 0.
BepHemcs kK nepeMEHHOH X:
2*=4
2X — 22

X=2.0meem: 2

HpaKTH‘leCKaﬂ 4acTb

1 BapuaHt
Peuuume YPABHEHUA:
1) 9* = 32V2 2 BapHaHT
2) 22¥+1 = 32 Pewume ypaenenus:
3) 3-9"* =81
4) 22 4 2 = 5 1) 793 =47
5) 321 4 32v = 108 2) 22 =4
6) 3*"1-3* + 3v*1 = 63 3) 224" =64
7) 3x2+x—12 =1 4) 3¥4+4-3"*1 =13
8) 4 -14.2' ~32=0 5) 2°72 — 2572 =30
6) 2"t + 27142 = 28
7) 2x2=7x+10 — 1
8) 221 +7-2"=4

IpakTnueckoe 3ansaTue Ne 43.
IToka3aTe/ibHBbIC HEPABEHCTBA.

Hean 3anaTus: Ob6o6wenue ceoticme cmenenetl, npUMeHeHUue Ux K peueHuro
NOKA3aMeNIbHbIX YPABHEHUlL, PACCMOMPemb 0COOEHHOCMU PeuleHUs NOKA3amelbHbIX
HepasHecmas, 3aKpenums YMeHUs UCNOIb308amb NOJIYYeHHble 3HAHUS NPU PeuleHUU
npuUMepos8 pPasHbIMU MemoOamu.

1 IHokazamenvHobie Hepaeencmea



[Ipu pereHny MoKa3aTesIbHbIX HEPABEHCTB MCIOJB3YIOTCS CIEIYIOIINE
YTBEPKICHHUS:
A.l. Ecnu a> 1, HEpaBeHCTBO

2100 5 4900

PaBHOCHIILHO HEPABCHCTBY
| 0 > 900
Ananornuno, a'™ < a% of(x) < g(x).

A.2. Eciu 0 <a <1, HepaBeHCTBO
a0 5 590

PaBHOCHJIBHO HEPABEHCTBY
f(x) <g(x).
Ananornuso, a'™® < a %% <f(x) > g(x).
A.3. HepaBeHCTBO
[h()1™ > [h()] % 1)

PABHOCHJIBHO COBOKYITHOCTH CUCTEM HEPABEHCTB
'{M@>L

f(x) > g(x),

{ 0<h(x) <1,

| LX) <9(x).
3ameuanmue. Eciu 3Hak HepaBeHcTBa (1) HECTpOTHUiA, TOMOJIHUTEIIBHO
paccMaTpUBaeTCs U Clyvyau

{ h(x) = 1,
x € D(f)n D(9),
rae D(f) (D(g)) o3nauaet obmacth onpeaencuus ¢pyakimu f (g).
A.4. Eciu b > 0, HepaBeHCTBO

2™ < b
HE UMEET PelIeHUi (CleayeT U3 CBOMCTB MOKA3aTENbHOU (DYHKIIMH).
A.5. Eciu b < 0, MHOXeCTBOM peluenuii HepaseHcTsa @ > b seistercst X €D(F).
A.6. Ectma > 1, b > 0, HepaBeHCTBO

9™ s b
PaBHOCHIILHO HEPABEHCTBY

f(x) >log,b.

Amnanornaso, a'™ <b < f(x) <log,b.
A.7.Ecim 0 <a<1, b>0, nHepaBencrtno

a™® s p
PaBHOCUJILHO HEPABEHCTBY
f(x) <logab.
AnanoruuHo, a'® < b & f(x) >log,b.
9105 L

IIpumep 12. Pemmre HEpaBEHCTBO 16 .

Pewenue:

2103 z% 27507 o 10x2-4 & x2-04
Omeem: *<l=04+),
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| l I }i'l ]
Ipumep 13. Pemure vepasenctso ~// L7/
Pewenue:
- 1 \.,IZTII—]. - 1 1\'4-
21 22 &s5x-124 @525 x21
I"‘-II'JII I'\.?.f'l
Omeem: xz1,

x2—5%x+10

2 16

Ipumep 14. Pemnte HepaBeHCTBO 3 =5

Pewenue:HepaBeHCTBO IEPENUCHIBAECTCS B BUJIE:
2x2—5x+10

3 = @4

2\ % 2\% 2\b
OyHKIUL Y = (E) MOHOTOHHO YOBIBAET, II0OITOMY HepaBeHCTBO(E) > (5)

SKBUBAJICHTHO HEpaBeHCTBY a < b. OCHOBaHHE CTEIIEHU OTOPACKIBAETCS C
uzMeHenuem 3HaKa HEPaBEHCTBA:

x2—5x+10<4 ©x*-5x+6<0 & 2<x<3
Omeem. [2; 3].

Ilpumep 15. Peture nepasencrsod” — 10« 2°+ 16 >0
Pewenue:JIenas 3ameny t = 2*, IpuxoauM K KBaIPaTHOMY HEPABEHCTBY
OTHOCHUTEJIBHO t:
t*- 10t + 16 > 0.
Ero pemenus: t > 8 unu t < 2. OOpaTHas 3aMeHa:
2% > 8, x > 3,
27 22T

Omeem.(—xo; 1) U (3; +x).

Ipumep 16. Penmre nepaBenctBo5%¥t! < 5% + 4
Pewenue:1lepenumeM HepaBEeHCTBO B BUJE:
5-52*—5% -4 <0

u crenaeM 3ameny t = 5%
5t%-t-4< 0

Ut |
IA
~
IA
—_

Pemenus IMMOJIYYCHHOT'O KBaApaTHOT'O HCPABCHCTBA: —

4
5% > -y

O6patHas 3aMeHa:{
5* < 1.
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ITepBoe HEpaBEHCTBO CUCTEMBI BBIMIOJIHEHO MPU BCEX 3HAYEHUAX X (TOCKOIBKY
(Gynkums Y = 5° IPUHUMAET TOJIBKO MOJI0KHUTEILHEIE 3HAUCHN). Perenus BToporo
HEPABEHCTBA CUCTEMbI — MHOKECTBOX < 0.

Omeem:(—ox; 0].
IpakTnueckas 4acThb:
BoinosiHuTe cieayromue 3aJaHus:
1 BapuanT 2 BapuMaHT
x* —14x-15 S
1. 10-4x 1 5 +4x-1
1) 7—2x
2_ 49X+1 < (—j 1 2—x
7 2. 9X S (_j
3. 9+8:-3*>9 27
4, 2-3*t1 _3%¥ <15 3. 4 -3.2">4

4, 2% +3-2%¥3 <22

IIpakTnueckoe 3ansaTue Ne 44,

Pemienune nokasare/ibHbIX HEPABEHCTB
eanb 3ansaTHA:
— HAY4YUThCA pellaTh MoKa3aTeIbHble HEPABEHCTBA;
— HAY4YUThCA pelIaTh MOKa3aTeIbHbIe HEPABEHCTBA rpauUECKU.
OcHailleHHe 3aHITHUS: KOHCIEKTHI, yueOHHK anreOpbl-10 kimacc
IHopsinok BbINOJIHEHHSI Pa0OTHI:
3ananue 1.
[ToBTOpUTE TEOPETUUECKUM JICKIIMOHHBIN MaTepuai mo teMe «CBoiicTBa
noKasaTesibHON (GyHKIMU U ee Tpaduky, «[lokasaTenbHbIe HEPABEHCTBAY.
3aganue 2.
Opranusyiite paboTy napamMu U Ha OCHOBaHHH TEOPETUUECKOT0 MaTepHaa
3a/1aiiTe APYT IPYTY BOMPOCHI, HAUUHAIOIIKECS CO CIOB: — «UT0?»; «Kak?»;
«Kaxkumu?»; «ITouemy?»
Heckonbko BOIIPOCOB M OTBETOB MO OKOHYaHUU pabOTHI B Mapax OyayT
3aCIIylIaHbl TIepe] TPYIIIOHN.
3ananue 3. HazoBuTe CBOMCTBO MOKA3aTENbHON (PYHKIIMU, KOTOPOE MPUMEHSIETCS
IPU pEeUICHUU TTOKA3aTeNbHbIX HEPABEHCTB.
3ananue 4. Pemuth HepaBeHCTBO No228(1), Ne229(1,3), Ne232(3),
3aganue 5. BemonauTh Ne233(2), Ne236(1,3).
KoHTposib 3HaHU# CTYAEHTOB:
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3aganue 6. PemuTh HEpaBEHCTBO CAMOCTOSITENBHO.

BapuanTt-1. No 228(5), No231(1) , Ne232(1).

Bapuant-2. Ne 228(3), No231(3), Ne232(2).

3ananue 7. Pemuth rpaduyecku HEPAaBEHCTBO CAMOCTOSITEINIBHO.
Bapuant-1. Ne200(1,4). Bapuant-2. No200(2,3).

KoHTpoIbHBIE BOITPOCHI:

Uto Ha3bIBaeTCS MOKa3aTeIbHON (hyHKITUEH?

Kakumu cBolicTBamu oHa o0nagaer?

Kak pacmnomnosxen rpaduk mokazaTebHON GyHKIIAHA?

Kakue HepaBeHCTBA HAa3bIBAKOTCS MTOKA3aTEIbHBIMU ?

Kak pemntp nokas3aTesibHblE HEPABEHCTBA I'paUUeCcKu?
Jlutepatypa: Konmoropos .Anrebpa u Hauana ananusa ctp. 98, ctp.107.

IpakTnueckoe 3ansaTue Ne 46

IIpumenenue cBoOMCTB Jorapupma
eanb 3ansaTHA:
Obecneuumn 3axpenyieHue NOHAMUS 102ApUPM Yucia, opmuposarue
NPAKMUYEeCKUX HABbIKO8 NPeoOpa308anus 102apUudOMUiecKux 8vulpadcenu Ha
OCHO8€ U3YYEeHHO020 MeopemuiecKko2o mamepuaia (onpeoeieHus u ceolcmea
102apuhmos).
KoHTpoJibHBIE BONIPOCHI.
[Tonsitue norapudma yncna.
OcHoBHOE JTIOTapU(PMUIECKOE TOKIECTBO.
[TonsaTHe necaTUYHOro jorapudma vucia.
[TonsiTHe HaTYpaapHOTO JIoTaprdma duca.
OCHOBHBIE CBOMCTBA JIOTapU(PMOB.

o Ok wWwh R

dopmyiia nepexoja ot Jorapudma 1mo 0JHOMY OCHOBAHUIO K JIorapudmy 1o
JPYroMy OCHOBAHHUIO.

HpI/IMepr H nocjieaA0BaTe/JIbHOCTD BbIIIOJITHCHUSA 3anaﬂm‘71.

0,5log; 9
Mpumep 1. Beruncants, 497
PemeHHe 490,5Iog79 — (72)0,5log79 — 72-0,5Iog79 — 7Iog79 :9

IIpumep 2. Bo1uucjaurs.
a) log,15-log,5+3"°

Pemennue. |og315—|og35+3'°935=|og3135+5=|og33+5=1+5=6

0) I09336—2Iog32+logzi
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Pemenmne.

Ioga36—2I0932+I092%:Iog336—log322+logzej :Iog3%+logzz2 =log,9-2=2-2=0

lo 2£+Io 35
ITpumep 3. YIPOCTHTHL BhIpaskeHue. 3 BRI log, 3/16

1

1
Pemrenme. 3+ | |g3/100 =392 .3%9:5 +%Ig 100-37 5+ -2- 25+18 _ 43

45 45

£.5+E:
9 5

Ipumep 4. Boruncanrs. log, 216 log, 24

log,3 log,3
Pewmenue.
log,216 log,24 log,216 log,24 log,216 log,24 —log, 216 -log, 8 log, 24 -log, 72 =
log, 3 log,, 3 log, 3 log,3 1 1

log,8 log,72 log,8 log,72
=log,(72-3)-log,8—log,(8-3)-log, 72 = (log, 72 + log , 3)log , 8 — (log , 8 + log , 3)log , 72 =
=(log, 72 +1)log,,8—(log,8+1)log, 72 =log, 72-log,8+log,8—log, 72-log,8—log, 72 =

8 1 -
:I0938—Iog:_,72:Iogaizlogsgzlog&2 =-2

IIpakTHyeckast 4acThb:
BeinosiHuTe ciaeaywoimme 3agaHus
1 BapuanT 2 BapuaHT
Bourunciaurs:

1) 32—10g3 9

7) 2log:1 10 —log:28 +§log3 V49
2) log, log, 256 5 5 5

1
log; 14 —510g7 56 p

logs 27
logs 9 logg 30—Elog6 150

*)

logs 36—logs 12

4)

logs 9 1) 43-10g, 64

log, 24  log, 192

logge 2 logq, 2 2) 10g3 10g4 64
6) log, 0,8 —log, 1 E +log, 22,5 3) logs 8
8 logs 16
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4) — o878 7)2log ¥/8 — 3log2 3 + - log: 36
3 3 3

log; 15 —log; 30

5) log,192 log, 24 8) logz 24 —3log; 72/*)
log,,2  logg, 2 logs 18—1log; 72

6) log; 3,6 —logs 1,4 +logs 1%

IIpakTnueckoe 3ansaTue Ne 47.

IIpeoOpa3zoBanue JorapupmMuuecKuX BbIPAKCHUIN.
eab 3ansaTNA:
— HAYYUTHCA BBIYUCIISITH JIOTapU(PMBbI YUCEIT;
— HAYYUTHCA MPUMEHSATH CBOMCTBA JIOTapu(MOB TP BBIMOJHEHUU TPeoOpa3oBaHui
BBIPKEHUM, COCPIKAIINX JIOTapU(PMBI;
— U3YYHUTh TeMy «JlecsITHUHbIE U HATYpaJIbHbIC JOTapU(PMBbD».
OcHailleHue 3aHsTHS: Y4€OHUK, KOHCTIEKTbI, CIIPABOYHUK.
Iopsinok BbINOJIHEHUS PadOThI
3aganue 1. Bonpocs! 11 TOBTOPEHUSI.
B dem 3aknrouaercs onpezeneHue Jjorapudma JaHHOTO YUCia M0 TaHHOMY
OCHOBAHUIO?
Kakue orpannyenus HaKIaApIBalOTCS HA OCHOBAHUE U HA JIorapupMUpyeMoe 4ucio?
UYto MOXKHO cKa3aTh 0 JiorapudmMe yucia, paBHOrO OCHOBaHHUIO?
Yemy paBeH jorapudm eJUHUIIBI 110 JTFOOOMY OCHOBaHHUIO?
[Tepeuncnure cBOMCTBA JTOrapu(MOB.
3ananue 2. [IpoBeputh: a) 6) ;B) ;T)
n) ;e) .
3ananue 3. Haittu N, ecnu: a) ;0) ;B) ;T) .
3ananue 4. Haiitu a, ecnu: a) ; 0) ;B) ;T) .
3aganue 5. cnonb3ys cBoiicTBa Jorapu@moB BeITTOTHUTE Ne 290- Ne 293 (1;3).
3ananue 6. Pazbepure pemenue 3a1a4 S u 6 Ha ¢1p.89-90 u BeimosHuTe Ne 277(1,3,5),
No 278(H e u.).
3ananue 7. [IpounTtaiite n.17, ctp. 94 u naiiTe OTBET MUCHbMEHHO Ha BOMPOCHI:
Kaxkue norapudmbl Ha3bIBatoTCs AecaTUUHbIMU? Kak ux 3anuceiBaroT?
Kaxkue norapudmel Ha3piBatoTCa HaTypaibHbIMU? Kak UX 3anuchIBatoT?
3anummre Gopmyy mepexoaa ot Jorapudma mo oJHOMY OCHOBAHHIO K JJorapupmy
10 APYroMy OCHOBAHHUIO.
3anummre GopMyIibl IEPeXo/aa K ACCITHUHBIM U HATYpaTbHBIM JIoTapupMam.
Pazb6epure pemenue 3amauun 2 Ha cTpaHuile 96.
3ananue 8. Beimomanute Ne 307 (5;6).
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KoHTpoap 3HaHUM CTYyIEHTOB:

1. IIpoBepUTh NPAKTHUECKYIO padOTy CTY/IE€HTOB.

2. BBIIOTHUTH TECTOBOE 3aJIlaHUE MO 2-M BapHaHTaM (3aJaHUe BBIJACT MPENOJaBaTENb).
JIutepatypa: Koamoropon. AnreOpa 1 Hauana aHanuza cTp.88, crp.92, ctp.94.

IIpakTuyeckoe 3ansitue Ne 48,49
Jlorapugmuyeckue ypaBHeHUA
Pemenue jjorapugMudecKux ypaBHeHHH M CUCTEM.

Hean 3anaTus: O60011eHE CBOWCTB JIOTapu()MOB, IPUMEHEHUE UX K PEIICHUIO

ypaBHEHUI;3aKPETUICHHE OCHOBHBIX METO/IOB PEIICHHUS JIOTApU(PMUUECKUX YpaBHEHUN
KoHTpoabHbIE BONPOCHI.

1.

SIS

1.

YT0o moHUMAIOT MO Jorapu(pMUIECKUM YpaBHEHUEM?
UYto Ha3pIBAETCS KOPHEM YPABHEHHUS?
UTO 3HAYUT «PELINTH YPAaBHEHUE» ?
Kakwne ypaBHeHUsI Ha3bIBAIOTCS PABHOCUIIBHBIMHA?
Uto Takoe MOTEHIIMPOBAHUE?
O0s13aTenbHOM JIU ABISETCS B OOIIEM Cilydae MpOoBepKa HalWIEHHBIX 3HAUYCHUN
HEU3BECTHOTO 10 YCIOBUIO YPaBHEHUSA?
Kaxkwue cBoiicTBa jorapupmMoB BaM U3BECTHBI?
IIpuMepsbI M MOC/IEI0BATEIbHOCTh BHINIOJTHEHHUS 3aaHUH.
Ilpocmeiiwee nozapughmuueckoe ypasnenue:

Iagaf X) = b;

fl)=>0

OJ13: {a}{],a;t 1

Penienue:

1) FOI = a’.
2) Ot0Oop KopHeit, ynosiaerBopsitonmx OJ13.

Ipumep:

log,(2x—1) =1

log,(2x—1) =log, 7
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2x-1=7 & 2x=8 & x=4
ITposepka:log,(2-8 — 1) = log, 7=1
1=1

Omeem: x=4.

2. Ilo ceoiicmey nozapughmos u onpeoenenue nozapughma
log.f(x) = log.g(x);
fx) >0
gx) >0
OJI3: \a > 0,a+1
1)Pemmuts f(X)=g(X)
2)O160p KopHEH, yaosieTBopstomux OJ13.

Ilpumep:
lg(Bx—17) —lgx+1) =0

O/J13:

3x—17>0

x41>0 ’{3x>>i'i ;{3x>>_117 ;{x>17/13x>5§.
a>0az%1 % x X ==

lg(3x—17) =lg(x+ 1)
3x-17=x+1

3X-x=17+1

2x=18

X=9 -yo. O/3

Omeem: x=9

3ameuanue: Mooicrno pewumo 6e3 O/13, no mozoa obszamenvia nposepka!
3.Ecnu 6 ypasenenuu nozapughmul ¢ pazHvlmMu 0CHOBAHUAMU

log.f(x) =log z9(x);
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flx) >0
gx)>0
OJ13: \@ >0,a¥*1
1)CBeaute norapupMbl K OJHOMY OCHOBAHHUIO
2)O160p KOpHEH, yaosieTBopstomux O/13.

Ilpumep 1:

logzx+4logyx+loggx =13

1 1
Zlog2x+4*zlog2x+§log2x= 13
1
2log, x + 210g2x+§log2x =13

1
4§log2x =13

13—310g2x =13 , log, x = 13:?
log, x=3 x=22x=8

Omeem: x=8.
4.Memoo eé6ederHus HO80I nepemeHHOll
a(log,,x)* + blog,,x +c = 0;
{ x>0
OJI3; 'm =0m=+#1

Iycts ¢ = 09nYat*+bt+c=0
PemuMm kBagpatHoEe ypaBHEHUE
D =b? —4dac;
g b Vd

2a

—b—Vd

2a '
log,,x = tl;x = m';
log,,x = t2x =m'?;

t2 =

Ipumep 1:
log,x=t,t>0

log?x+2l0g,x-3=0
t2+2t-3=0t1=1 , 1,=-3 —nocmoponnuii
O/[3: x>0 Kopenv,m.k. 1> 0
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log3 9

log,x =1 ,log, x =log, 2, x=2 logs x + o
3X

=3 [*logsx

O sx=2.
meem. x log °x+10gs9=3logzx

log 5°x+2=3logsx
logs*x -3logsx+2=0

logax=t ,t?>-3t+2=0 , t,=2, t,=1

IlIpumep 2: (pasnvie ocnosarus u

1) logsx=t; , logsx=2, logsx=l
8600 HOBOI NEPEeMEHHOIL) ) 109x=ty , logsx=2, logsx=logs9,

Xx=9
2) logsx=t,, logsx=1, logsx= logs3,
logsx +log,9 =3 )ng 2, 10g5x=1, logsx= logs
Omeem. 9,3.

MpaKkTuyeckana yacrb:

BbinonHute cnepylowime 3agaHumsA
1 BapuaHT 2 BapuaHT

PewwuTe ypaBHeHUA:

, logi(2x +3)=3. o 2 — 1) = 2
0g5 X — - .

5 log;(x — 8) + loggx = 2.
) 2) log,(x — 2) + log,x = 3.

3) log‘/gx+10ggx=10. ) 10g8x+10g\f2_x=14'

logz x = 3log; 2 + 4 logy 5.

4) a) log, x = 6 logg 9 — 2 log, 3.

5) log, x + logg x = 5. logg x — logy; x = 2,
5) 3

5 log5x—4log,x=3. . log2 x — 2 = 3 log,,; *.

7) logy x + log, 2 = 2,5. ) log, x — 2log, 2 =-1.
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IIpakTu4yeckoe 3ansitue Ne 50.
Pemienue jjorapupMuyecKux HepaBeHCTB.

Hean 3anaTus: O6o6wenue ceoticms 102apu@mos, npumeHeHue ux K peuleHuro
HepaseHCcme, 3aKpenieHue OCHOBHbIX MemOo008 PeuleHUs 102apUupMuiecKux
VPABHEHUU U HePABEHCME, 3AKPENUNb YMEHUSL UCNOIb308AMb NOYYEHHbIEe 3HAHUSL NPU
peueHUuy npuUMepo8 pPAasHbIMU MemoOaMU.

Jlozapugmuuecxkue nepasencmea

HepaBeHcTBO, comepixaliee HEM3BECTHOE MO 3HAKOM Jioraprdma uiu (1) B €ro
OCHOBAHUHU HA3bIBACTCS JIOrapu(PpMuIecKNM HEPABEHCTBOM.

B mporecce pemenus gsorapuMUUeCcKX HEPABEHCTB YaCTO UCIIOIB3YIOTCS
CIEAYIONINE YTBEPKACHUS OTHOCUTEIHLHO PABHOCUILHOCTH HEPABEHCTB U
YYUTBHIBAIOTCSI CBOMCTBA MOHOTOHHOCTH JIorapuMUUEeCKON (QyHKIUU.
YrBepxnenue 1. Eciim a > 1, o HepaBeHcTBO log, f(X) >10g, g(X) paBHOCHIBHO
CUCTEME HEPABEHCTB

{ f(x) > 9(x),
g(x) > 0.

Yr1Bepxaenue 2. Ecim 0 <a < 1, To HepaBeHcTBO log, f(X) >l0g, g(X) paBHOCHIBHO
CHCTEME HEPaBEHCTB

{ f(x) <g(x),
f(x) > 0.

Yr1Bepxaenue 3. HepaBenctBo logyy f(X) >100hx 9(X) paBHOCHIBHO COBOKYITHOCTH
CHCTEM HEPaBCHCTB

{ h(x) > 1,
f(x) > g(x) >0,
{ 0 <h(x) <1,
0 <f(x) <g(x).
[TomuepkHem, uTo B HepaBeHCTBE log, f(X) >l0g, g(X) BMecTO 3HaKa > MoXkeT

¢urypupoBats J1t000H U3 3HAKOB > ,<, <.
B sTom cnyuae ymeepacoenusn 1-3 COOTBETCTBEHHO MPEOOPa3yIOTCH.

IIpumep 17. Pemnre HEpaBEeHCTBO: log, Ge—1)+log, (x+5) <log, (5x +1)

Pewenue. Victionb3yst cBoMCTBa Jiorapu(MoB, mpeodpazyeM JeBYIO
log, (x— 1+ log, (xx+5) = log, ((x— Dix+ 50 = log, (x +4dx— 5

4acCTh: 1 pelum
x—1=0
x+5=0 x =x1 x =]
) =1 <x <3,
Sx+1=0 X —x—-6<0 —2 <y a3
X +dx—5<5x+1

CUCTCMY HCPABCHCTB!
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Obparmaro Balle BHUMaHUE Ha TO, YTO MOJIOKUTEIBHBIM JOKHO
OBITh KaK/10€ JIOTapu(PMUPYEMOE BHIPAKEHUE, a HE TOJIBKO UX MPOU3BEICHHE.

<1

s

Omesem: (1; 3).
1+2x
log;
IIpumep 18. Pennre HEpaBEeHCTBO l+x
Pewenue:
1+2; 1+2; 1+2;
log 5 r-::lﬁlcrgg T-:logSS{:}D-::
l+x 1+ x l+x
149 ;5 X =2,
1_ =3 ';__ >0, x> -1 x<=2,
=X - X
1+ 2x 122 [x<-L < _
=0; 1
l+x 1+ x :c::-—;;

log
Ipumep 19. Pemmre HEpaBEeHCTBO
Pewenue:

[0 e

log (2x° +5x+ 1)< 0 S log (2x° + Sx+1)<log 1 &

S2E+ 54121028 +5x>0 S x-(2x+5)= 0| F=7

2:2 +5x+1)<0

= ha | s

x>

BoinmoJsinure cjleayrmue 3aJaHus:

Omesem: = ®:=2.5)w (0 T )
1 BAPUAHT
1. log,(1-2x)<0,
2. log,(2x+5)>-3,
2
3. logz(x* —x+3)>2

. In(4x = 5) <In(5x — 8)
logi(x + 8) > log:(x — 3) +log1(3x)

SN

Pemure cucrteMy ypaBHEeHU™

{ xX+y=86,
) log, x +log, y = 3.

e -5

22 4 (%)Zy = 13.

b)

2 BAPHAHT

=

log,(2x+1)> 4
. log,(2x+3)>-3
5
. log,(x2+x+2)>3
. 1g(2x—3) <l1g(3x—5)
log1(2x + 15) > log:1(5x) +log:(x — 4)

N

oa W

2*4+6-27% <7,
*
C) { 2x%—6x < x

x—4

{ x+y=38,
log,, x +log, vy = 1.
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x x .2—X
1) +3Y =7, *{3 +10-37* < 11,
C) 2x%-5x
< X.

x—3

IIpakTnueckasi padora Ne 53-54
Tema: [leficTBusi HaJl BEKTOPAMHU B IPOCTPAHCTBE.

Hean 3ansaTus: O606wums u cucmemamuzuposams 3HAHUsA N0 meme «/leticmeust
HAO 8eKMOPAMU», 3aKpenums YMeHUs UCNOIb3068aAMb NOLYUeHHble 3HAHUSA OJIs
peuleHus 2eoMempuyeckux 3a0ay.

KoHnTposbHbIe BONIPOCHI.

1. TlonsTHE NPAMOYTOIBHOM CHCTEMBI KOOPJMHAT B TpOCTpaHCTBE. Ee
DJIEMEHTBL.
[TonsTue BekTopa. JlelcTBUS HAJl BEKTOpaMHU B KOOPAMHATHOM (hopMme.
CxkansipHOE IPOU3BENCHUE BEKTOPOB.
Yroa Mex1y BEKTOpaMH.
Jlnuna BekTopa. Pazmoxkenue BeKTopa o KOOpANHATHBIM BEKTOPAM.
®opmyna PaccrosHus Mexnay 1Bymst ToukaMu. KoopanHaThl cepeIluHbI
OTpe3Ka

ok ow

IIpuMepsbI M MOC/I€I0BATEIBLHOCTH BbINOJIHEHNS 3aIaHUIA.
IIpumep 1

JlaHbl BEKTOpHI a{5;3;0}; 5{%;—2;—4}; c {-3110d {111
Boranciuts |(2a + k)| - 4(2b- ¢)d

Pemenne.

24 {5-23-2,0-2} = 24 {10;6;0}

k {0;0;1}

2a+ k {10+0,6+0,0+1}=2a+ k {10;6;1}

[2a+k|=/x* +y* +2° =10 + 67 +1* = /100 + 36 +1 = v137

2 5{2 : % 2-(-2);2- (—4)} = 2b{l;—4;-8}

2b- ¢ {1-(-3);4-1-8-1}=2b- ¢ {4-5-9]
42b- ¢) {4-44-(-5);4-(-9)} =>4(2b- ¢){16,-20;-36}
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Tak kak 4(2b- ¢)d - 310 cKasIPHOE IPOU3BEICHIE BEKTOPOB, TO 110 GOPMYIIe
CKaJISIPHOTO TIPOM3BEICHUS a-b = XX, +Y,Y, + 2,Z, TIOJYIHM:

4(2b- ¢)d=16+(-1) + (-20)-1 + (-36):(-1)=-16 — 20 + 36 = 0

Torma |(2a+ k)| —4(@2b- ¢)d = V137 + 0= 137

OtBer: |(2a+ k)|—4(2b- ¢)d = V137

Ipumep 2. BBISICHUTB NPU KAaKUX 3HAYCHUAX M U N TaHHBIE BEKTOPHI
KOJUITMHEApHbIC: a{m;2;5} U b{l;-1;n}.

Pemennue.

VY KOJIJTMHEApHBIX BEKTOPOB COOTBETCTBYIOMINE KOAPDUITUEHTHI

MIPOMOPIMOHAIIBHBI. 3aMMIIEM COOTBETCTBYIOIILYIO TPONOPLUIO, U3 KOTOPOW Hal1eM
mmun:

mzizﬁ’OTKynamzﬂz_z; n=5-(_1)=_§=—2.5
1 -1 n -1 2 2

OrBer:M =-2,n =-2.5.

IIpumep 3.

Bepumnsl TpeyronasHuka nmerot koopauHatel A(1; 2; 0), B(5; -1; 3), C(6; 5; 4).
Haiigute mumHbI CTOpOH TpeyroiapHUKa U yroi A tpeyronbHuka ABC.

Pemennue.

B(5;-1; 3) 1. Haitnem xoopauHaATBI BEKTOPOB E,
BC, CD

AB {5-1-1-2;3-0}= AB {4,-3,3}

BC {6-555—(~1);4-3} = BC {L6;1}

AC {6-15-2);4-0} = AC {5;3,4}

2. Haiimem mivHBI KaXI0TO BEKTOpA.

A(1; 2; 0) C(6; 5; 4) OT0 U OyJET IIIMHBI CTOPOH TPEYTOJIbHUKA
ABC.

AB — \/42 + (—3)2 + 32 — \/16 + 9 + 9 = \/3_4 - I[J_H/IHa CTOpOHI)I AB
BC|=v1? +6°+1* =1+ 36 +1=+/38 - yuua croponsl BC
A_C‘ =52 +32+4% = /25+9+16 =+/50 =5+/2. nauHa cTopoHbl AC

3. Haiinem yron BAC — 310 yron mexy Bektopamu AB u AC.
4.5+(-3)-3+3-4 20-9+12 23

COSBAC = = = .
V34 .52 5./68 10417
A= ar000323 17

23,17

OTtBer: AB =/34,BC =+/38, AC =52, ZA=arccos
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BoinosiHuTe cieayronue 3aaHus

1 BapuanT

3anumure KOOpAUHAThI BEKTOpA:

d = 31+2]-5k b = -21-3]+4k, ¢ = 1], m=

- — o
2k, 1i=- J+k u HaligUTE CKANAPHOE
[POM3BEIEHHE BEKTOPOB d U b.

Hansl Bextopeia{-3;-1;2},6{0;3;4},
¢{0;-1;0}, 3anMImuTe pasIokKEHHE ITUX
BEKTOPOB [0 KOOPIHMHATHBIM BEKTOPAM

L7 k.

Haiinure cepenuny otpeska AC:
A6;7;:8), C(43;2)

[Tpu kakux 3HaYCHUAX K U C 1aHHBIC
BEKTOPBI KOJUTHHEAPHBIE:

a{2;c;3}, b{3;2;k}

Han A ABC naiinure:
a) UX KOOPAMHATHI.
0) IJTMHBI BEKTOPOB E, ﬁ, AC.
B) YIJIbI MKy BEKTOPAMH ABu
AC.
Eciu u3BeCTHBI KOOPAMHATHI BEPIIUH
tpeyronbuuka:  A(-5;2;-2), B(-4;3;0),
C(-5;2;0).

Haiinnre ckanmsspHoe npousBeacHUE
BEKTOPOB, UCTIOIB3Ys (HOpMyIy:

a- ¢ =|al|s|" cos(ag) (*)

Ecmu a{1;2;2} , ¢{-2;-1;-2}.

Hns sToro:

1) HaiiiuTe JUIMHY d 1 6.

2) cos(as).

3)moacTaBbTE HalICHHBIC 3HAYCHUS B
dopmyny  (*)

3anuiure KOOpJAWHATBI BEKTOpA:

4 = 21+47-3k b = -31-2]+2k, & = j-k,

2 BapuaHT

— Ao > 7 )
m = 3],n=- 1-ku HaiiguTe CKAISIPHOE
IPOU3BEICHHE BEKTOPOB d U b.

Jansr Bexropeia{-4;2;1},6{3;4;0},
¢{0;0;-1}, 3anummTe pasaoKeHHEe dTHX
BEKTOPOB IO KOOPAUHATHBIM BEKTOPAM

LK.

Haiinure cepenuny orpeska BD:
B(8;2,6) ,D(2;8;4)

. HpI/I Kakux 3HaueHusx K u ¢ JaHHBIC

BCKTOPBI KOJJIMHCAPHBIC!
alk;c;2}, b{6;9;3}

Jan A KNM wnaiigure:
a) UX KOOPJIMHATHI.

0) IUTMHBI BEKTOPOB W, W, KM.

B) YIUIBI M€Ky BEKTOpaMH KNuKM.

Eciu n3BecTHBI KOOPAMHATHI BEPIIHH
tpeyronbuuka: K(4;-3;0), N(5;-3;1),
M(5;-5;-1).

Haiinure ckasipHOe nMpou3BeIeHHE
BEKTOPOB, UCTIONB3YS HOPMYIY:

a- ¢ =lal'ls| cos(aé) (*)

Ecmu a{2;1;2} , é{-1;-2;-2}.

Jlu1st aTOTO:

1) HaliiuTe JUIMHY d 1 6.

2) cos(as).

3)noacTaBbTe HAWIEHHBIC 3HAUCHUS B

(opmyy(*)
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2 kypc¢

IIpakTuueckoe 3ansaTue Ne 1,3,5
MHuororpannuxu. IlIpuszma.
IHapasuienenunen u ero BUAbI
Iupamuna. Iliiomaab NOBEpXHOCTH M 00BEM NMPAMU/BI.

He.]'lb 3aHATHA: 361Kp€l’l1ﬂ’l’lb u 06061/141/{7’}1b SHAHUA O 8bINYKIILIX MHO2OZPAHHUKAX,

coeeputeHcmeosams YMEeHUA U HABbIKU peUleHUsl 3a0a4 HA HAXO0XMCOeHUue INeMEHMO8 U

niaowaoeti NO8epXHOCMmel MHO202PAHHUKOS.
KoHTposbHbIE BOIPOCHI.

[ToHsiTHE MHOTOTPAaHHHUKA, BHIITYKIIOTO MHOTOT'PaHHHUKA.
[Tpusma. DnemeHThl mpu3Mbl. CBOMCTBA MTPU3MBI.
[Tapannenenunesn. CroiicTBa napauenenunena. Kyo6.
[Mupamuga. SnemeHTs upamMusl. CBOMCTBA MUPAMUIBIL.

~wn e

HpI/IMepr H 10CJIeA0BATEIbHOCTh BbINOJTHEHHUS 3aaHUM.

3aoaua 1
G

4 D
Jlano: ABCDAB,C1D;-tipssMOyTONBbHBIN MTapasieIeTune/;

AB=6cm, AD=4cMm, AA1=12¢cM.

Havumu:AC,.

Pewenue: AC1=\/AB2+AA12+AD2=\/62+42+122 =196 = 14(m)

Omeem: 14m.

3aoaua 2
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1
L

1

! “

i ~

J1:; S L =y C

4 b Jlano:ABCDA1B,C1D;-ipsaMoyToNIbHBIN MapaiieaenuIiet;
AB=4yM,  AD=3M, Spcp,a,=20 M°.
Haumu:Seo,

Pewenue:Spy,p,c = A1D -DC; AD = %; DC=AB=4(m), A\D=20:4=5(m),

o Teopeme IMudaropad4,=+/A, D% — AD?;

AA;=V52 — 32=4(cm);Seox. =Pocn'AA1: Poe,=(AD+DC)-2=(3+4)- 2=14cm;
Seox =14-4=56 (cMm)

Omeem: 56cMm°.

3adaua 3
8 c
4 E D,
= Hano: ABCDA,1B,C1D1-xy0; B;D-nuaronans xyoa; ZBDB; = a.
Haumu:tga.

Pewenue: 1.13BecTHO, uTO BCe pedpa Kyda paBHbl. [lyctTbAB=AD=AA;=a.
2.AABD —upsmoyronssii. BD°=a’+a’=2a’; BD=a/2.

3.BD- mpoekmusnB;DnaABCD=yronMex 1y  THMUTIPSIMBIMUECT A .

4.BAB,BD :tga="22 tga = - tga = Z
Omeem: \/2—5
3aoaua 4

B ocuoBanuu npsimoii nipusMbl ABCA1B;Cinexut npsMoyroiabHBIMAABC (£C=
90°). Yepes cropony BC u BepmmHy AipoBejeHa miockocTs, £BA;C= 30°, 4,8
= 10; AC = 5.HaliguTe mioniajb O0KOBOM MOBEPXHOCTH MPU3MBI.

A -

=g

c Pewenue:
A,;CL1BC (o Teopeme o0 Tpex NMEePHEHAUKYIIIPaAX )

BC= §A1|3:5.

AB=5+/2.

AA;=V100 — 50=5V/2.

S =AA(AB+BC+AC); S;,=5v2(5v2+10)=50+50v2=50(1 + /2)

A A
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Omeem:50(1 +/2).
3aoaua 5

OcunoBanuem nupamunabl DABC sBnsercst tpeyroasuuk ABC, y

koToporo AB = AC = 13 cwm,
BC = 10 cm, pebpo AD neprieHIuKyIspHO K TUIOCKOCTA OCHOBAHUS U PaBHO 9 cM.
Haitnute miomniaas 60KOBOM MOBEPXHOCTH.

Jano: DABC - mupamuga; AABC - paBHOOeapenHsid, AB=AC= 13cm; BC = 9
cMm; ADLADC, AD =9 cm.

Haumu: Seoy,

Pewenue:

[Mposenem AKLBC, torma BCLDK (o Teopeme o Tpex mepneHIuKyspax),
1.e.DK-BbIcOTAa ADBC.

U3 AABK nonyuaem: K=VAB2—BK? = V169 — 25=v144=12 (cm).
U3 ADAK nonyuaem: DK=VDA2+AK? = /81 + 144=+225=15 (cm).

N3 AADB = AADC (1o aByM KateTaM):Seox=2Saapp + Saspc)
Soox= 13:9+5:15=117+75=192(cr?).

1.

w

Omeem:192 cm”.

2

BoinosiHuTe ciaeaywomme 3a{aHus:

Bapuant I

1.

CropoHa OCHOBaHHs TNPABUIBHOM TPEYroJbHOM NpHU3MBI paBHa 6 cM, a
nuaro”anb 0okoBoi rpanu 10 cm. Haiinute miomanbs OOKOBOM U MOTHOM
NOBEPXHOCTH IPU3MBI.

OcHoBaHue OpSIMON TIPU3MBI - POMO CO CTOPOHOW 5 CM U TYIBIM YIJIOM
120°. BokoBasi OBEPXHOCTh HPU3MbI HMeeT Iuromans 240 cm”. Haiimure
IUIOIMIAAh CCUYCHHUS IIPU3MBI, TMPOXOJSAIIETO dYepe3 OOKoBoe pedpo u
MEHBIIYIO AUarOHajab OCHOBAHHS.

OcHoBaHue NMUpaMUIbI - MPIMOYTOJIBHUK CO CTOpoHamu 6 u 8 cM. BeicoTa
nupaMybl paBHa 12 CM W IPOXOAUT YEPE3 TOUYKY IEPECECUEHUs
nuaroHasneil ocnoBanus. Haiinnre 60koBbie peOpa mupamMubl.

B npaBunbHON Y4ETHIPEXYTOJBbHOW MUPAMHUAE CTOPOHA OCHOBAHMS paBHA 6
CM, a YroJl HakjloHa OOKOBOW I'paHU K TUIOCKOCTH OCHOBaHHUA paBeH 60°.
Haitnute 60koBOE peOpo MUpamMuIbI.

Bapuanr 11
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bokoBoe peOpo mpaBUIBHOW TPEYroNbHONM MPU3MBI paBHO 9 cMm, a
TuaroHajgh OOKOBOM rpaHu paBHa 15 cm. Hailinurte momans GOKOBOW H
ITOJIHOM TOBEPXHOCTHU MPU3MBI.

OcHoBaHue npsiMOil PU3MBI - poMO ¢ ocTpsiM yriioM 60°, BokoBoe pedpo
npu3Mbl paBHO 10 cMm, a momaas OOKOBOM MOBEpXHOCTH - 240 M.
Halinute muiomanb ceueHus MpU3Mbl, MPOXOSIIET0 yepe3 60KoBoe pedpo
U MEHBUIYIO IMaroHajlb OCHOBAHUSI.

OcHoBanue nupamMuabl - poM0 ¢ guaroHaimssmu 10 m 18 cm. Bricota
nupamMuibl TPOXOJUT Yepe3 TOUKYy IepeceueHus auaroHaiei, pomoa.
Memnbiiee 60koBoe pebpo mupamunbl paBHo 13 cm. Haiiaure Oosbiiee
OOKOBOE PEOPO MUPAMHIBI.

OcHoBanueM nupamugsl DABC sBisieTcs NpsSMOYTOJBHBIN TPEyTrOJbHUK
ABC, y koroporo runoreny3a AB paBHa 29 cm, karer AC pasen 21 cwm.
Pebpo DA nepneHIuKyIsIpHO K IJIOCKOCTH OCHOBAaHHWS W paBHO 20 cM.
Haitnute mioniaas 60KOBOM MOBEPXHOCTH MTUPAMU/IBI.

IIpakTuueckoe 3ansaTue Ne 2,4
Iomaas MOBEPXHOCTH ¥ 00BEM MPU3MBI.

Iomanab NOBEPXHOCTH M 00BEM MapaJijiesienumnena

Hean 3anaTus: 3axkpenums u 0600uWums 3HAHUSL O BbINYKIbIX
MHO202DAHHUKAX, COBEPUIEHCMBOBAMb YMEHUS U HABLIKU PelleHUs 3a0ay Ha
Haxoxcoenue 31eMeHmos, niowaoeiunogepxHocmeli U 00bemMo8MHOC02PAHHUKOS.

KoHTpoJsbHBIE BONIPOCHI.

IToHATHE MHOTOTpaHHUKA, BBIITYKJIOTO MHOTOTPAHHHUKA.
[Ipu3ma. DnemeHThl pu3Mbl. CBOMCTBA MTPU3MBI.

[Tnomans nosHON 1 OOKOBOM MOBEPXHOCTEHN, 00BEM IPU3MBI.
[Tapannenenunen. CoiicTBa napamienenunena. Kyo.
[Tmomaak MOJIHOM MMOBEPXHOCTH U 00bEM MapalieeIuIe/a.

HpI/IMepLI H N10CJIeA0BATEIbHOCTh BbINOJTHEHHUS 3aaHUM.

3aoaua 1.06neM kyOa paBeH 8. Haiinurte miomaas ero moBepXHOCTH.

Pewenue:

ITnomaap MOBEpXHOCTH Kyba BEIpakaeTcs depes ero pedpo a kak & = 647 g
00beM — Kkak ¥ = @, Orcrona BUJIHO, YTO IUIONIAJh TOBEPXHOCTH Ky0Oa

BBIpa)KaeTCA Yepe3 ero 00beM Kak

5=6V

*. OTcro/1a Haxo0IUM, 4TO
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Omeem:24.

3adaua 2. OCHOBaHHUEM MPSMOU MPU3MBI CIIYKHUT MPSMOYTOJIbHBIA TPEYTOJIbHUK
¢ yriaom 300. ['unoreny3a 3TOro TpeyrojibHUKa paBHa O0KOBOMY peOpy U paBHA
6. Haiitu o0beM npusmel.

Pewenue
B, 1. V=S, H.
2. V=56
3. Seer 2.Soen =2 AB - BC
. 4. BC=1»AC=3;
’ AB = JAC? ~BC? =+/36-9=+27=3/3
A
/900\
/3(;J \\ SQCH:1/23\/§3=%
\ c
5. V= % 6= 273
Omeem: 27~/3
3aoaua  3./lnaroHanb  MeHbIIEH  OOKOBOW  TIpaHW  MPSAMOYTOJIBHOIO
napajjiesienurnena  paBHa  OonbplieMy — peOpy — OcHOBaHus.  Beicorta

napajuiesienuneaa paBHa 2 cM, JuaroHaib OCHOBaHMsS paBHa 14 cm. Haiinure
00beM mapaieenuIea.

Jlano:ABCDAB;,C,D;-nipssMoyroipHbIi Tapauieseumne,

AD>DC, AB,=AD, BB;=2 cm, BD=14cm.

Haumu:\V

CI'

-
* T ,

- .,
-
LI

i B'D=+BB"+ BD* =
! b Pewenue:
V22 £147 =1042 (ewm).

UYmoobwi Haumu O0ILULYI0 OUAZOHAIL RAPATNEN0ZPAMMA, MOIICHO
B0CNONIL30BAMBCS  0OWEU3BECMHOU  (QOPMYIOL ~ COOMHOWEHUS — CYMMbl
K8aopamog 08yx Oua2ouanell u YOBOEHHOU CYMMbl K8AOpAmos ONUH CMOPOH.
OHa s615emcs npsSMbIM Cle0CmeuemM U3 C8oUCma8 OUa2oHaNell.

di? + dy? = 2¢(a® + b?).

B Halel 3agadeOoinpinasg qnarodains BiD  T.e. 2AD2:BlD2
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. |
AD=,|-B'D* =10 (¢ .
2 ©) g+ ap*=BD?

AB = BD* — AD% AB=+14> =10 =46 (cw).
Vigpan, = AB -AD -h = 4:J6-10-2=80/6 (cn?).
V6 = 2,45V pan=196cH’.

Omeem:\ ., ~1 96em°.

3adaua 4.06beM MPIMOYTOIBHOTO MapaUIeelueaa paBeH 24 cM°, oAb
ocrHoBaumsi 12 cm’. OxHa CTOpPOHAa OCHOBaHUSA B TpU pa3a OOJblIe JPYTOu.
Haigure miiomanb noJiHOM NOBEPXHOCTH HapajuiesieuIeaa.
Jlano:ABCDA;B,C;D;-tipstMOyTONMBHBIN MapasiesIeuIie]T, V=24cn®,
AD=3AB,S,,=12cm*
Haiumu:S;;

C,

D

N -

P42

/
/
/

A D

Pewenue:S;-S;,,.+S,.,

SHZZ(AB +AD) 'AA1+ZSOCH

V=S,,;h = h=-,

SOCH

AA;=h=24:12=2
S,.,=AB-3AB=3AB°> = 12=3AB?
AB*=4, AB=2, AD=6
Seox=2" (6+2)-2=32 , S;=32+2:12=56 (cm®)
Omeem:56 cy’.

BoinosiHuTE ciaeayromue 3aJaHus:
1 BAPUAHT

1. Tlnomaas MOBEPXHOCTH KyOa cO CTOpOHOM a paBHa 24. Haiigute ero o0nem.

2. OcHOBaHME TIPSIMON TIPU3MBI - IPSIMOYTOJIHBIN TPEYTOIBHUK C KaTeTaMu 6 U §
cMm. Haitaure miomans OOKOBOM MOBEPXHOCTH MPU3MBI, €CIIU €€ HauOOJbIIas
OOKOBas TpaHb - KBaJipar.

3. OcHoBaHue mpsiMOro mapawienenunena - poM0o ¢ auaroHamsmu 10 u 24 cwm.
MenbIias AuaroHallb mnapajjiesenumena oopa3yeT ¢ IJIOCKOCThIO OCHOBAHUS
yroJ 45°. Haliiure miomaap MOJIHON MOBEPXHOCTH MapalIeIenunea.

2 BAPUAHT
1. Inomaas NOBEPXHOCTH KyDa co CTOpOoHOM a paBHa 96. Haliaute ero o0bem.
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2. OcHoBaHME MPSMON MPU3MBI - IPSIMOYTOJIbHBIN TPEYTrOJbHUK C TUIIOTEHY30i1 13
CM U KaTETOM
12 cm. Haiinute mnomaab OOKOBOM MOBEPXHOCTH NPU3MBI, €CIH €€
HavMeHbIlIasg OOKOBask IPaHb - KBAAPAT.

3. OcHoBaHME NPSIMOTO MapajlielenuIesa - poMo ¢ MEHbLIEH AMaroHanpo 12 cM.
bosbas

IMaroHab MapaluIesIenunena pasHa 16v2 cM u o6pasyer ¢ GOKOBBIM pedpoM
yroJi 45°. Haliiure mioiaab MOoIHON MMOBEPXHOCTH Mapajljieaenunea.

IIpakTuyeckas padora 8,9,10,11

Huaunaap. Iomaas NoBepXHOCTH U 00bEM NMJIHHAPA.
Konyec. Iliiomaas noBepxXHoCTH U 00bEM KOHYCA.
Yceuénnblii KoHyc. [L1omaas NOBepXHOCTH U 00bEM YCEUEHHOT0 KOHYCA.

HIap u cpepa. Ceuenune mapa miockocTo0. Il1omans mnoBepxHocTH M 00HEM
IApPa U ero Yyacreii.

Heas 3ansaTus: 3akpenumv u 0000wume 3HAHUA O MeNAX BPAWEHUS,
COBEPULEHCBOBAMb YMEHUSL U HABBIKU PeUleHUsl 3a0ay HA HAXO0HCOeHUe IJIeMeHmOs,
00beM08 u niowaoel no8epxXHocmell mejl 8paujeHusl.

KoHTpoJbHBIE BONIPOCHI.

1. Konyec. Ilnomanb noixHoOM 1 60KOBOM MOBepXHOCTU. OOBEM.
2. Humuaap. [Tmomans moyiHON 1 00KOBOM MOBEpXHOCTH. O0BEM.
3. lllap. [Tnomans mOBEpXHOCTH U OOBEM IIIapa.

Kpatkue TeopeTrudeckue cBeieHUsI
O003HaYeHHUA:

V — o0bewm; R — panuyc;
Sioms — TUIOIIAb MOJTHOM oBepxHOCTH; D, d — nuamerp;
Séox — ILIOMIAAL OOKOBOM MOBEPXHOCTH; N — BBICOTA.

| — oOpasyrorias KoHyca;

uaunap

Soe = 2HR -
s =2mR 28R
vV =nR'h
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Bbinmosinure CJIeAYIOIINE 3aJaHUA:

Bapuanm 1

1.

Halinute nmomans G0KOBOM MOBEPXHOCTH Teja, MOJYYEHHOIO MpPU BpallleHUU
OPsIMOYTOJILHOTO TPEYroJibHUKa C KareramMu 4 cM M 7 ¢M, BOKPYT OOJIBILIETO

kateta.Omsem : 4651 cm?

[1;1oCKOCTh MPOXOANT HA PACCTOSAHUM 8 CM OT LIEHTpa mapa. Paguyc ceuenus
paBeH 15 cM. Haitnute miiomans noBepxHocTH mapa. Omeem: 361 em®

BricoTa koHyca paBHa 5 c¢M, a yroi Mpu BEPILIMHE OCEBOro ceueHus paBeH 120°.
Haiimute 00beM koryca. Omeem:125mwem’

Haiinute o60beM Tena, KOTOpoe MOJy4YeHO MPU BPAIllCHUH KBajpaTa cO CTOPOHOU
7 CM BOKPYT MPSMOM, COSTUHSIONIEH CepeuHbI POTUBOMOI0KHBIX CTOPOH.

3
Omeem: 85,751 cm

KBagpar co cropoHoii 3 cM Bpamjaercsi BOKpYr CBO€W auaroHanu. Haiinure

92 3
00beM TeJa BpallleHUs. Omeem:T mem

Bapuanm 2

1.

O6beM mapa paBeH 367 oM. Haiingute miioiaab NTOBEpXHOCTH 11apa.
Omesem: 11561 cm®

Bricota koHyca paBHa 12 cMm, a ero oOpasyrwmas paBHa 13 cMm. Haiigure
. _ 2
IO MOJHOM MOBEPXHOCTH KoHYyca. Omeem : 90mem

Haitnute o00bemM Tena, TMOJYYEHHOTO TMpU BpalleHUW pPaBHOOEAPEHHOTO
NPSAMOYTOJBHOTO TPEYTOJbHUKA C KaT€TOM 6 CM BOKPYT €r0 OCH CUMMETPHHU.

Omeem:18V2m cv®

KBazmpar co ctopoHoil 3 ¢cM BpaiiaeTcs BOKPYr CBO€W auaroHanu. Haiiaure
2
ILIOIA/b TTOBEPXHOCTH TeJla BPaIleH s Tena BpaiueHus. Omeem.:IN2m cu

Haitnure o0BbeM Tena, MOJYYEHHOTO TIPU BpaIICHUU TMPSMOYTOJBHHUKA CO
. 3
ctopoHamu 6 ¢cM 1 10 cM BOKpyT OoJibiiiei cTopoHbl. Omeem.: 3601 cm

IIpakTuyeckas padora Nel-6, 8-11(nonoJiHeHne)

Tema:BbruuciieHne niomaau NnOBEPXHOCTel U 00beMOB Tell.

]_IeJII) 3aHATHA: 3a1<penumb u 0606Ll41/lmb SHAHUA O 8bINYKIILIX MHOCOCPAHRHUKAX,
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coseputeHcmeosamsb YMERUA U HABbIKU pEeULCHUA 3a0a4 HA HAXO0HCOEHUe I/IEMEHRNO0E,
00beMo8 u mzou;a()u noeeprocmed MHOCO0SPAHRUKOB U meJl 6pAUEHUAL.

wp e

N Ok

KOHTpOJIBHLIe BOIIPOCHI.

[TonsiTHe MHOTOTpAaHHUKA.

[ToHsiTe Tena BpalleHusl.

[Napannenenunes. [Inomane moHONH TOBEPXHOCTH U 00BEM
napajuiejaenunesaa.

[Tpusma. [Tnomane moHON 1 OOKOBOM MMOBEPXHOCTEH, 00BEM TIPU3MBI.
[MTupamupaa. [lnomans moaHOM 1 GOKOBOM MOBEPXHOCTEH, 00bEM MUPAMU/IBI.
Humuaap. [Tnomans momHo#M 1 60KOBOW MOBEPXHOCTEH, 00BEM ITUITUHAPA.
Konyc. [Tnomaar noiHou u O0KOBOM MOBEPXHOCTEN, 00bEM KOHYCA.

[Iap. [Tnomanp moaHOM 1 OOKOBOM MOBEPXHOCTEH, 00BEM Iapa.

IIpuMepsbI U MOC/IEI0BATEIbHOCTh BHINIOJTHEHHUS 3a1aHUH.
3aodaua 1.Ocnosarnue npsamou npuzmsvl — NPAMOY2OJIbHbIL MPEY2ONbHUK C

3
Kkamemom 6 cm u ocmpuoim yenom 45°. Obwvem npuzmsi pager 108 cm
Haiioume nnowaow nonnou nogepxnocmu npuzmol. Peuenue:

B ocHOBaHUU J€XUT paBHOOEAPEHHBIN TPEYTOIbHUKC

I 5 2V
£=90% V=8uu-H= -a"-H=>H=—
s a
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7.
H== 08 =6 cM.  Spon = 28000 T Seox =

36

= a’ +2aH ++Ja’ +a’ -H=a" +2aH +x/§aH=

=36+2:6-6++2-6-6=36(3+~/2) cm2

Omeem: 36(3 +V2)ci.

3aodaua 2.Ocnosanue nupamudvt — pomb ¢ ouazonansimu 6 cm u 8 cm. Bvicoma
NUPAMUObL ONYUeHA 8 MOUK)Y nepecedenuss e2o ouazouanei. Menvuiue 60oxogvle pebpa

nupamuovl pasuol 5 cm. Hatioume o6vem nupamuovl.

Pewenue:

SO=-+/SB* —0B* =
, (BDY
=,|8B" - — | =/25-9=4 (cm);

L2
1

V:%so-smé 1 24-4=32(e)

Omeem:32cm°.

3aoaua 3.Ocesvim ceueHuem YUIUHOPA A618emcs Keaopan, OUdA2OHAIb KOMOPO2O
pasna 8N2 cu. Haiidume o6vem yununopa.

Pewenue:
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d =+v2a=2V2R = R = 4cu = h = 8cu
S, = TR? = 16mem?
V =168 = 128mcmd.
Omeem: 128mcm®

3 . .
3aodaua 4.Bvicoma xonyca pasna 8 cm, oo6vem 241 cm” . Haiioume naowaos noarotl
HOBEPXHOCU KOHYCA.

Pewenue:
| ) 8 .\
V= EER‘H =§:IR‘ =247 ==>R=3

!
Soon. = AR(I + R) =
=aR(NH*+R* +R)=7-3(\64+9+3)=
=3;r{-\/ﬁ+3} oM’

Omeem:3mw(\73 + 3)cr.

3adaua 5.11n01manp ceyeHus mapa mIoCKOCThIO, MPOXOIAIIECH Yepe3 ero UEHTP, paBHA
2 o
4  cMm” . Haitnure o0beM 1mapa.

Pewenue:

S=aR’=4x=>R=2 (cM);

BeinosiHuTe caeayromme 3a1aHus:
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Bapuant Nel

1.

CTOopoHBI OCHOBaHMS MHPSAMOro mapasienenunena 6cM U 4cMm, yroia Mexay
HUMH 45°. Jlnaronans Oombiieir 0okoBod rpanu 10cMm. Haiinute miomans
OOKOBOM W TUIONIA/Ib MOJHOW MOBEPXHOCTH MapasuielienuIie/a.

OcHoBaHuEe MpsSMOM MPU3MBI — TPEYTOJIBHUK €O CTOpoHaMU 8cM U 15¢cMm u
yIJIOM MeXAy HuMH 60°. Beicota mpusmbl 1lcm. Haiinure mmomans GOKOBOM
Y IUIOIIA]Ib MOJIHOM MOBEPXHOCTH TPHU3MBI.

Haiipure nmomaap MNONMHOM — MOBEPXHOCTH  MPABWIBHOM — TPEYTOJBHOU
MUPAMUJIBI, €CJIM JBYTPAHHBIM YroJ MOpPU CTOPOHE OCHOBAHMUS paBeH 30°, a
pagnyc OKPY>KHOCTH, OMMCAHHOM OKOJIO OCHOBAHMS, PABEH 2CM.

Haitnure o00BEM MNpaBUIBLHON TPEYroJIbHOM MHpPaMUIbI, BHICOTA KOTOPOM
paBHa 12cM U cocTaBieT ¢ OOKOBBIM peOpOM yros 45°.

OcHoBaHue mpsiMON TpU3Mbl — poMO co cTopoHOoM 13cM ©  ogHOM W3
nuaroHane paBHodt  24cMm. Haliqute 00bEM  mpU3MBI, €CIU  JUArOHAJIb
O00koBOI Tpanu 14cm.

Pa3BépTka OOKOBOW MOBEPXHOCTH MMIIMHIpA SBISIETCS KBAIpaTOM, JHArOHAb
koToporo paBHa 10cMm. HaliguTe miiomiaab 00KOBOM MOBEPXHOCTH IIMJIMHIPA.
[IimockocTh, mapaienbHas OCH IUJIMH]IPA, OTCEKAET OT OKPYKHOCTH OCHOBAHUS

Iyry B120°. BricoTa muimHapa paBHa SCM, paanyC HWJIMHIPA - 243 cMm. Haiinute
IUIONMIAAb CCUCHHU.

Bapuant Ne2

1.

B ocHoBaHuuM mpsMoro mnapawienenunena JexXUT poMO co cTopoHoi 12cMm u
yriioM 60°. Menpmass auaroHanb napamienenunena l13cm. Hanaure mmomans
OOKOBOM M IUIOLIAJb TMOJHOW MOBEPXHOCTH Tapajuiesienurneaa.

OcHoOBaHue mpPSAMOW MPU3MBI — TPEYTOJIBHUK CO CTOPOHaAaMU 8CM U 3CM H
yIJIOM MeXJay HuMH 60°. Beicora mpusmbl 15cM. Haiinute miomans 60okoBOM
Y TUIOIIA/Ib [MOJIHOW TMOBEPXHOCTU ITPU3MBL.

Havimurte 1uomanas MOMHOW — MOBEPXHOCTH — MPABWIBHOW — TPEYTOJIBHOM
nupamubl, ecan e€ anodema 4cm, a yroa Mexay anodeMoil U BBICOTOM
nupamMuibl paBeH 30°.

Haiimute 00bEM TpaBUIBLHONM YETHIPEXYTONBHOM MHUPAMHJIBI, O0KOBOE pedpo
KOTOpO# paBHO 12cM u oOpa3yeT ¢ BBICOTOM yros 30°.

OcHoBanue npsmoit nmpusmel ABCDA;B;C;D; — mapannenorpamm ABCD. AB
= 12cm, AD = 15¢cM, £« BAD = 45°. Haitaute 00BEM NPU3MBL, €CJIM JUATOHAIID
DC; 6okoBoil rpanu paBHa 13cwm.

Pa3BépTka OOKOBOM TOBEPXHOCTH IWJUHIpA SBISIETCA MPSIMOYTOJIBHUKOM,
JIMaroHallb KOTOPOTO paBHA 8CM, a yrojl MEXAy AuaroHaissMu - 30°. Haitgure
TJI0111a]1b OOKOBOM MOBEPXHOCTU LIWJIMHIPA.

Cedenne MUIMHAPA IUIOCKOCTBIO, MApaUIEIbHOW €ro OCH, €CTh KBajpaT. JTa
ITIOCKOCTh OTCEKAET OT OKPYKHOCTHM OCHOBaHHUs Ayry B 90°. Pagmyc nunuHapa
paBeH 4cm. HaiiquTe niomanb cedeHusl.
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IIpakTuueckoe 3ansitue Ne 12,13,14,15,16
IHousitue npousBoaHoi. IIpaBuiia BbI4ucIeHUsS IPOU3BOAHBIX.
IIpousBoaHas cTeneHHOU, Jorapupmuyeckon GyHKumi.
IIpou3BoaHAS TPUTOHOMETPHUUYECKUX (PYHKIIMH.
IIpousBoaHas cin0xHON PyHKUMH.
YpaBHeHMe KacaTeIbLHOM.

Heasn 3ansarus: O600wums u cucmemMamu3uposanms 3HAHUS NO memMe
«IIpouzsoonasy; 3akpenums yMeHus UCNOIb308AMb NOJIYYEeHHblE 3HAHUS OJI5
PeueHUSYNPaANCHEeHUI.

KOHTpOJIbHLIe BOIIPOCHI.

CdopmynupyiiTe onpeaeneHne Npou3BOIHON PYHKIIUU B TOUKE.
B yeM cOCTOUT reOMEeTPUYECKHUI CMBICI IIPOU3BOIHOM?
B ueMm cocTout pusnveckuii CMbICI MPOU3BOIHOM?
[IpaBuna nudpepeHpoBaHus.
®opMmyibl AU dHepeHIupOBaHUS.
VYpaBHEeHUE KacaTeIbHON KrpapuKy QyHKINH.
[IpousBoaHbBIE CIOKHON U 0OpaTHON (DYHKITUH.

O N bk wh e

HpI/IMepr H noCcjieaA0BaTeJIbHOCTD BbIIIOJIHCHUA 3auaHm71.

Ipumep 1 i
Haiimu npouszeoonyio ¢pynxyuu ¥ = In (z° — 4z + 4)
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[To cBOMCTBY Ouggepenyuposanus ciodxicHol GyHKyuu BHaYaIE HAXOIUM TIPOU3BOIHYIO
HATypaJIbHOTO JiorapumMa ¥ JIOMHOXKaeM Ha MPOU3BOTHYIO TOIOTapru(PMUISCKOM
byHKIMY:

y' = {111 {:]‘.’2 —dr + -IJJH = L

2
e —dr+ 4
HpOI/IBBOILHaH CYMMEI paBHAa CYMMC ITPOU3BOJHBIX 1 KOHCTAHTY MOKHO BBIHOCHUTD 3a

3HAK TIPOU3BOIHOM, TOITOMY HMEEM:
J. Iyt ! !
y = ——— - (") — (dz) + (4 ]
Y re — -ll:]‘.’ + 4 [{ J (1z) ()
Yy = —— 2e—4(x)' +0
y SRS [ (x)" + 0]
= ———— (20—4
e — da 44 ( )
2r — 4
a2 —Ar + 4
3HameHaTeNb JApoOU MOXKHO CBEPHYTH 110 hopmyne Keaopam pasHoCmu, a B
YHUCJIUTENE IBOMKY BHIHECEM KaK OOIINI MHOXKHUTEINb 32 CKOOKHU:

- {:]‘.>2 — dr + -l)f

(]

[B]

Ry
I
]

2z —2)
YT e —2p
COKpaIllaeM:
5 2
y = y =
T — 20meem. r—2
Ipumep 2
Haiioume 3nauenue npouzeoomnoti hynkyuuy = x+L16 mouxke Xq=-2
Pewenue:
Haiinem npousBoauyto QyKImu:
X +1—x 1
Y= (x+1)?%  (x+1)2
Haiinem 3nagenue y! (xo) pH Xo=-2
R —
Y = 2+ )2
Omeem:1
Ilpumep 3

Hanucamv ypasnenue rkacamenvnou x epaguxy @yuxkyuu Y=F(X) 6 mouke c
abcyuccotl Xg -

a) f(X)=x*+x+1,%,=1

Pewenue:

a) f(x)=1*+1+1=3
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f'(x)=2x+1
f ’(X0)=2-1+1=3
T.x. y=f(xo)+ f '(Xo)(X-Xo) ypasnenue xacamenvroii,mo noayuum:
y=3+3(x-1), y=3+3x-3, y=3X
Omeem:y=3X

6)f(x)=sin x , xozg
V2

f(xo):sin%:—
f(x)=cosx
V2

’ - E:_
f (xo)—cos4 .

T.x. y=f(xo)+ f '(Xo)(X-Xo) ypasnenue xacamenvroil,mo noayuum:

R YO S

8
Omeem: y—£x + £ — %

Ipumep 4
— f -3 f -ht+3
Mamepuanvhas mouxka 08udicemcs: NPIMOIUHEUHO NO 3AKOHY ,

x(t)
20e T paccmosnie om mouKu omcyema 8 Mempax, '— epems & cexynoax,
usMepenHoe ¢ Hadana 0sudxcenus. B xaxou momenm epemeHu (8 cexynoax) ee
ckopocmb Ovlia pagHa 2 m/c?

Pewienue.
l—t:i-.‘Hz-.':t F3
Haiinem HpOI/ISBOI[HYIO GyHknun :
'[?‘ —i|l —EJ t-5
[To ycnoButo, CKOPOCTh TOYKHU paBHA 2 M/C, 3HAUUT, 3HAUYCHHUE MPOU3BOJHON B

t
MOMEHT BpemeHHn " paBHO 2.

[TomyyaeM ypaBHEHHE:

b
7' — I A —._ =|3
X (ﬁ”) ?‘.” B #” )

Pemmnm ero:
2 . x a2, o 3
a‘.” -En‘.”-.:_u t” -ht”-.:-“_[] t” -EH‘.”-r =)

t =7 t_=-1
: 2 — HC MMOAXOAUT II0 CMBICIIY 3aJaduu: BpPEMsA HC MOKCT OBITH

)

OTPHULATCIIbHBIM.

Omeem: 7
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Bbinoanurte CJIeayromme 3ajanus:

IBAPUAHT
3ananue 1. Haiioume npou3eo0nyro ¢pynkyuu ; )
1) y=12x2- x 6)y=xgx +ix-1)
2)y=3sinx-|-4x3 7) y= x*+4x" -1

3 x?
3)y=;-4COSX 8) y = xsinx 6

= (x2 -

4) y=32° 8" Dy=@@+ax-ly
5)}’=xe’+4xz-i 10) y=COS(2X+§)

2
X

3ananmue 2. Haitoume 3nauenue npou3eoonou hynkyuu
: 7T z B)y=e>! B Touke Xo=-
a)y=sin(4x- 5 )B TOUKE Xo= 7 073

r)y=v2x + 5B Touke Xg=2

0)y=In(2-x) B Touke Xp=-1

3ananue 3. Hanucamo ypagnenue KacamenbvHoll K 2paguky yukyuu ¢ mouke ¢ adocyuccou Xo:

. Vs
a)y=X>-2X , Xo=3 6)y=sinx , Xo= s

3ananmue 4.

a)Teno NBWKETCS MO MPSMOW TaK, YTO PACCTOSTHME S O HETr0 OT HEKOTOPOH TOYKHA 3TOW MPSIMOM
U3MEHSIETCA MO0 3aKOHy S = O,5t2 + 3t+ 4(m), rne t — BpeMs IBWXKEHUS B cekyHaax. Haiigute

CKOPOCTB TeJa 4epe3 2 ¢ TOCIie Havaa JIBUKCHUSL.

g)MarepualbHas TOYKA JBWKETCS MPSAMONMHEHHO 1o 3akoHy X(£)= X*+2x%-3x+7, rme X(t)—
pacCTOsTHME OT TOYKH OTCYETa B METpax, t— BpeMsi B CEKyHIax, H3MEPEHHOE C Havaja JBIKEHUSA. B
KaKoil MOMEHT BpeMeHH (B CEKyH/axX) €€ CKOPOCTh ObLia paBHa 4 m/c?

2BAPHAHT
3ananue 1. Haiioume npou3eo0nyro ¢pynkyuu )
1) y=2x*- 4Vx 6) y=x(x'=5x+1)
2) y=2sinx +3x° 7) y= x” —5x" +1
5 x?
3 y= ;-7005x 8) y = XCOSX
(3. 5
4) y=3x"-5¢' Ny=@-=
5)y=x4-6x+% 10) y=sm(4x-z)
X

3ananue 2. Haiioume 3nauenue npou3eo0Houl )ynKyuu
a) y=cos(4x- z )B TOUKE Xo= i
6 12

0)y=In(3-x) B Touke Xo=-2
B)y=e>" B Touxe Xo:§

r)y=v3x + 10B Touke Xp=2
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3ananue 3. Hanucamo ypagnenue kacameavHoul K cpaguxky pynkyuu ¢ mouke c
aocyuccoil Xo:

a)y:x3+3x , Xo=3 0)y=C0SX , Xo= %

3ananue 4.

a)Teno NBWXETCs MO MPSMOM TaK, YTO PACCTOSIHHUE S JI0 HETO OT HEKOTOPOU TOYKUA ITOU
MPSIMON U3MEHSIETCS TI0 3aKOHY S = 0,5t%-5t+ 1(m), roe t — BpeMs JBUXKEHUSI B CEKYHAaX.
Haiiaure ckopocTh Tena uepes 4 ¢ mocie Hayana JBUKEHUS.

#)Matepuanbhas TOYKA IBIKETCS MPSAMOIMHENHO 1o  3akoHy X(£)=2x°-3x%-10x+1,
rae X(t)— paccrosiHEe OT TOYKH OTCYeTa B METpax, — BpeMs B CEKyHIaX, H3MEPEHHOE C

HaJasa JBUKEHUS. B Kakoii MOMEHT BpeMeHH (B CEKyHIax) ee CKOpoCTh Obla paBHA 2
m/c?

IIpakTnueckoe 3ansaTue Ne 17, 18, 19
IIpu3Haku Bo3pacTaHusi M yObIBaHUA (PYHKIIMH.
Kpurnyeckue T04KH QPYHKIUN, MAKCUMYMbI 1 MUHUMYMBI
IIpyMeHeHHe IPOM3BOIHOM K HCCIAECA0BAHUIO (PYHKIIUH

Heas 3anaTus: 3axkpenums u 0600uwums yMeHUs U HABLIKUUCCIEO08AHUS

@YHKYULI U NOCMPOEHUs 2PAPUKOE C NOMOUBIO NPOU3BOOHOUL.

KounrtposabHbie Bonpockl.OnpeeneHie TOYKd MUHUMYyMa U TOYKH
MaKCUMYyMa.

. OnpezienieHne KpUTHIECKOW TOUKH.
. Heobxoaumoe ycioBue, 4ToObI TOUKA Xo ObLIa TOYKOM SKCTpeMyMa.
. AITOPUTM HaXOXJACHUS KPUTHUECKUX TOUCK (DYHKIIHH.
. OnpesienieHne CTalluOHAPHBIX TOYEK.
. Teopema ®depma (HEOOXOIUMOE YCIOBUE IKCTpeMyMa (QyHKIIHH).
. JlocTaTo4yHbIC YCIOBHSI CYIIIECTBOBAHUS dKCTpeMyMa (HYHKIIHH .
. JlocTaTO4HBIN MPU3HAK BO3pACTaHUs, YObIBAaHUS (DYHKIIHH.
. AITOPUTM HaXOXICHUS IKCTPEMYMOB (DYHKITHH.
. AITOPUTM HaXOXJACHHUS HAaUOOJBIIIETO M HAMMEHBITIETO 3HaYCHUS (DYHKITHH
Ha OTpEe3Ke.
10. Beimyknocts pynkiuu. Touku neperuoa.
IIpumepsl M MOC/IEA0BATETbHOCTH BLINOJTHEHHUS 3aJaHUT.
CXEMA ITPUMEHEHUS TTPOM3BOJIHOM 11 HAXOXIEHU S
NMHTEPBAJIOB MOHOTOHHOCTU 1 SKCTPEMYMOB

O©OoOoO~NO OIS~ WN -

JTanbl Mpumepans GyHkum

y=2x>-3*-36x+5

Haiitu oGnacth onpeaeneHus: GyHKIIUN O6:1. onpenenenus:R



¥ MHTEPBaJbl, HA KOTOPHIX QYyHKIIUS
HEIIpEpPhIBHA.

Haiit npousBoaayto f'(X).

Haittu kpuTnueckne TO4KH, T.€. TOUKH,
B KOTOPBIX MPOU3BOAHAS (DYHKIIUU
paBHa HYJIIO WU HE CYIIECTBYET.

B kakmoM u3 UHTEpBAJIOB, HA KOTOPHIC
o0acThb onpezeneHus pa3douBaercs
KPUTHYECKHUMH TOYKAMH, OTIPEACITUTh
3HAK TIPOM3BOJIHOM U XapaKTep
u3MeHeHUs! GYHKIHUU (C TTOMOIIBIO

JIOCTATOYHBIX YCJIOBUH MOHOTOHHOCTH).

OTHOCUTENBHO KaXXI0W KPUTUUECKOU
TOYKH ONPEHECIUTD, SIBISAETCS JIU OHA
TOYKOW MakCMMyMa, MUHUMYMa WU HE
ABJISICTCS TOYKOUM SKCTPEMYyMa.

3anucaTh pe3yJbTaT UCCIIEI0BAHUS
(GyHKUIMA: TPOMEXYTKH MOHOTOHHOCTHU
Y DKCTPEMYMBL.

OyHKIMS HETIpepbIBHA BO BCe 00.
OTpeeTICHUS

f'(X)=6x*-6x-36
f'(x)=0, 6x>-6x-36=0,

X1=-2, Xo=3
3Hax f' + -_ +
;8
xapaxmep -
U3MeHenuA / \ /
dynryuu

X=-2 -mouka MaKxcumyma (Xmax=-2)

X=3-mouka MuHUMyMa (Xmin=3)

f(Xx)Bo3pactaer npu x €(—o0; -2) u

pu x€ (3;0);
f(X)yobiBaer nipu X€ (-2; 3);

Xmax:'zsymax: f(' 2) = 49,
Xmin=3,ymin= f(3): -76

Haubonvwee u naumenvuiee 3naueHus ¢yHKl(llll, Henpepbwnoﬁ Ha ompe3Ke
CDyHKZ/ﬁ/l}Z, HenpepvleHas Ha onmpeskKe, docmuzaem c80e20 Haubovule2o u
HAUMeHbUIe20 3HAYEHUU HA >MOM ompeskKe aubo 8 Kpumu4eckKkux nmouKax,
npuﬁadﬂeofcau;ux ompesKy, aubo Ha e2o KOHUAx.



[Ipumepsr:

yl\ A

A

min f(x) = f(x,,,)
[a: ]

(X nad 1 : f(xmai’) ; f(z) i
o (% o)
f(a)}4 o | (% ua)
ﬂx"“")_ o)l . fo)-
HE RE bx a I b 4
max f(x) = fXng) max f(x) = f(¥ nas) max f(x) = f(a)

min f(x) = f(b)
[a: b]

min f(x) = f(b)
[a. B}

Cxema Haxo0xcOeHus HaubdoIbULe20 U HAUMEHbULE20 3HAUEeHUT (hyHKYuU,
HenpepvleHOIl HA Ompe3Ke

ITanbl

Haiitu npoussoanyio f'(x).

Haiitn Ha manHOM OTpe3ke
KPUTUYECKUE TOYKHU, T.€. TOUKH, B

koTopbixf' (X)= 0 wim He cymecTByeT.

Boruncnuth 3HaueHUs] QPyHKIUU B
KPUTHYECKUX TOYKAX ¥ Ha KOHLIAX
OTpe3Ka.

W3 BRIYMCIICHHBIX 3HAYEHUHN BHIOpATH
HaWMEHbIIIee U HAauOOJIbIIIEe.

IHpumep
st yHKIMH y = 2x°- 3x° — 36X + 5
Ha otpeske [0; 4]
f'(x)=6x%-6x-36
f'(x) = 0 mpux=-2 u npu x=3.

Otpesky [0; 4] mpUHAIICKUT TOJIBKO
OJIHAa KpUTHUYECKAs TOUKa: X = 3.

f(0)=5
f(3)=-76
f(4)=-59

maxga F(x) = £(0)=5
min[0;4] f(X): f(3) =-76

4 3

3A/TAHHUE. UcciienoBatb GQyHKIHUIO Yy = XZ — % — x> ¥ IOCTPOUTH ee rpaduk.

Pemenue.

1) O6nacTb onpeaeeHUsi — MHOXKECTBO JCHCTBUTEILHBIX YUCEI.
2) Touku nepecevyeHusi ¢ OCAMH KOOPIAHHAT:

ecmu X =0, To Yy = 0 —Toukad (0,0);



_ XX,
ecnu Y = 0, To pemum ypaBHf:HI/IeI 3 x> =0.

4 3 2 2
22 _xw=o=x| X Xgloo=x =0 2212012
4 3 4 3 4 3

x, =03x* -4x-12=0
_ 4+ /16-4-3-(-12) _4%4V10 _ 242410
6

X2,3

6 3
- 2+23JE <28 M x - 2—23\/5 14
[Tomyuunu eme nBe Touku B (2+é‘/ﬁ; 0O)uC (2—2@ ; 0).
4 3 4 3
3) YUeTHOCTh, HEYETHOCTD: y(—X) = (=x) - (=x) —(=x) = XX e
4 3 4 3
(GYHKIUS HE SBJIACTCS HU YETHOM, HU HEUETHOM.
4) Haxoaum NpoU3BOJAHYIO.
x* x* x° x?
"=l x| =4 -3 = 2x =X =X =2 = X(X =X —2) = X(X + 1) (X -2
y ( 7 3 j 2 3 ( ) =X(x+1)(x-2)

5) CranuoHapubie Touku. [IpupaBHsieM MPOU3BOIHYIO K HYIIIO:
X(X+1)(x—2) =0, monyunmX = -1, X = 0, X= 2 — cTaniuoHapHbIEC TOUKH.
6) IlpomexyTku Bo3pacTanus u yobiBanus. HaliieHHbIC TOUKH pa30UBaIOT

O O) O)
1\ \ % \ %
-1 0 2

v

YHUCJIOBYIO MPSMYIO Ha YEThIPE TPOMEKYTKA, OTPESITNM 3HAK MPOU3BOIHON HA
ATUX MPOMEXKYTKAX.

7) Touku 3xcTpemyMma.X = -1, X = 2 — Touku MUHUMYyMa; X = 0 — TouKa
MaKCUMyMa.

8) BbINYKJI0CTH H TOUYKH Nepernda.

!

HalineM BTOpYIO IPOU3BOIHYIO: y” = (x3 —x*— 2x) =3x* —2x—2.
Haiinem Touku neperuba: y"=0;

A —2X-2=0=>y _L1E7
1,2 3
x1:1+3ﬁz1,2 . XZ:l—sﬁ

OnpenenuM 3HaK BTOPOM MPOU3BOJIHOM HAa MHTEpBAIax:

+ - 4

) O)
N 1\

k-o,5:1,2 ‘\ k

~—0,5 - TOUKH neperuda




9) CocraBuMm TadauIy.

X | Xx<-1 -1 | —1<x< 0 0<x< 2 2 X >2 3
0
f'x) - 0 + 0 - 0 +
f(x) - 0 - 9/4
szl T max N es|
min min

BeinosinuTe ciaeayromue 3alaHus:

1 BAPUAHT

1. HaiiTu MHTEepBaJIbl MOHOTOHHOCTH H
sxcrpemymbl pyrxuun f(x)=x*—3x* —9x—4

2. HaiiTn HauMeHb1Iee H HanOoJIbIIEee
3HaYeHue PyHKIUM HA YKA3aHHOM
NPOMEXYTKe

f(x)=2x> —9x* —3 ma oTpeske [-1; 4].
3.UccaenoBath GyHKIMIo Y= -X +4x°-4X 1
NOCTPOUTH ee rpauxk.

2 BAPUAHT

1.HajiiTu mHTEpBaIbl MOHOTOHHOCTH M IKCTPEeMYMbI PyHKIMH

f(X)zx3 +7x° —5X+2

Q

2. HaiiTu HauMeHbIIee U HANO0OJIb1IIee 3HAUYeHHe QYHKIMU HA YKAa3aHHOM
NMPOMEKYTKe

f(x)=2x%+3x% +2 Ha orpe3ke [-2; 1].

3. MccnenoBath GyHKIMIO Y= X°+6X°+9X M MOCTPOHTH ee rpaduk.

IMpakTuyeckoe 3ausitue Ne 21,22 23,24,25

IlepBooOpa3Hasi u eé 0cCHOBHOe cBOIicTBO. Taduna nepBoodpa3HbIX.
IIpaBuia Haxoxk/AeHNUsI IEPBOOOPA3HBIX.

Haxo:xneHue nepBoo0pasHbIX (PyHKIMH.



BeruucieHue onpeaeJéHHOro HHTErpaJja
ILli1omans KPUBOJIUHEHON TPpaneuu

HaxoxeHue nJomaan KpUBOJMHEHONH Tpaneuy ¢ NOMOLIbIO
omnpeaeI¢éHHOI0 HHTerpaJja.

Heab 3ansatusi: O6obwenue u cucmemamu3ayus 3HAHUL, NOJAYYEHHbIX NpPU

usyuenuu memvol: «llepeoobpasnasn. Onpedenénnvi unmezpany.Pacuupums

npedcmaeﬂeHuﬂ O NPaKmMu4eCKom 3Ha4veruu OAHHOU MmeMbl.

w N

© oo N oA

KoHTpoJsbHBIE BONIPOCHI.

JlatiTe ompeeneHue epBooOpa3HO.

Cdhopmynupyiite OCHOBHOE CBOMCTBO EPBOOOPA3HBIX.

B 4em 3akirouaeTcsi reOMETpUYECKHAN CMBICTT OCHOBHOTO CBOMCTBA
nepBooOpa3zHOi?

ChopmynupyiiTe Tpu npaBuiia HAXOXKICHHUS IEPBOOOPA3HBIX.

Kakyto ¢purypy Ha3pIBalOT KpUBOJMHEWHOHN Tpaneunen?

3anummre GopmMyITy A BHIYMCICHUS TUIONIAIA KPUBOJIUHEHHOM Tparieluu.
OOBsiCHUTE, UTO TaKOE UHTErpas?

B uem 3akiroyaeTcs reoMeTpuil CMbICT UHTErpaia?

. 3anummre Gopmyny Herotona- JleiiOuuma.

lO Ha3oBuTe HECKONIBKO MTPUMEPOB IMTPUMEHEHUS ONIPEACIIEHHOTO UHTErpaJIa B

reOMETPUU U (PUBHKE.

11.Kakas cBs3b CyIIECTBYET MEXAY onepanusmMu AuddepeHunpoBaHus u

WHTETPUPOBAHUsA?

HpI/IMepLI H N0CJIe0BATEJIbHOCTh BbINOJHEHUS 3aJaHHI.

3aoanue Nel




JOE: B x3 .
HdokasaTs, 4yT0 QYHKOHUA Ry +1, ?——4 ABJSIOT-
ca nepBoobGpasHBEIMEM GyHKDUM [ (x) = x2.

3 2
P 1) O6osHauum Fl(x)=£3~, Torga F| (x)=3.%=

=x? = f (x).

2) Fz(x)=x—:~+1, Fy (x)=( °

x_
3
P

+1)'=x2=f(x).

3) Fa(x)zi::——4, Fé(x)z( —»4)’:x2=f(x). <

3

3aoanue Ne2

i IOna ¢yurnuu f (x) = x HAATH TaKyio IIepBoobpa3s-
HYIO, TpaUK KOTOPO#M IPOXOAUT Yepes TOUKY (2; 5).

P Bce nepBoobpasubie GyHKIuHE [ (X) = X HAXOQATCA IO

2
thopmyae F (x) = —xz— +C, Tak xak F' (x) = x. Haiigem

2
yucao C, Taxkoe, 4To0bl rpaduk QYHKIHH Yy :x?+C

opoxoxua depes Touky (2; 5). IloacraBasas x = 2,

2
y = 5, moaydaem 5= 2? +C, orryna C = 3. Cunegosa-

2
tensHO, F (x) = 52— +3. <

3adanue Ne 3Bb4ucINTE ONPEIETIEHHBIA NHTETPa:

4

f(3\/§+13— 4)dx
X

1

Pewenue:

4
3

4 ) 4 4 4 3 4
I[3\/;+—3—4]dx=3I\de+jx_3dx—4 dx=3% M —4x‘?=
1 X 1 1 1 - _21
2
L[ 7o) (L1
N ] R =2(ﬁ—ﬁ)—[ 2——2}4(4—1):
ro2x7, 2.4 2.1
=2(8—1)—(i—1j—4-3=14+1—5—12=21—5.
32 2 32 32



3adanue Ne4Haiinmre momass GUrypsl OrpaHHUEHHON NapabonaMu Y=x-
2X+21y=-x"+6

Pewenue:

\ 6 y:xz— 2x+2 /

2
/ \
-2 -1 0 1 2

X

S=S,-S,= j(x2+6)dx- j(x2—2x+2)dx: j((—x2+6)—(x2—2x+2))dx:
j-((—x2+2)—(x2—2x—2))dx :j.(—2x2+2x+4)dX:(-§x3+x2+4x)|fl=

- %+4+8_(§+1—4)=9(KB. el.)

Omeem: 9 (xB.eq.)
BoinosiHuTe cieaywomme 3a{aHus:
Bapuanr 1

1. Hokaxwure, uto F(X) — nmepBooOpasznas ais ¢pyakiuu f(X) Ha
yKa3aHHOM TIPOMEXKYTKE, SCITH:

DF)=2,  f0)=x, XE (~o0; +o0);

6) F()=x"2 — =, f(x)=-2x"X€ (0; +0);

BF()=3Vx% + V2, f()=_z=, X€ (0; +o0);

2. Jlns dyskupn f(X)=x’HaiianTe nepBoo6pasHyro,rpaduk KOTOPOii

IPOXOJUT MPOXOJNT Yepe3 Touky M (-1;2)



3. Brruncnute onpeeneHHbli HHTErpa:

) f, (x +1)%dx;6) ;" cos > dx:p) [ ——dair) [~ (2x — 3)dx;

+2
Il)f_ogn cos 3xdx;e) f13 3sin(3x — 6) dx;x) flz(x2 — 6x + 8) dx.

4. Beraucnute miomiaab GUrypbl, OrpaHi4eHHON THHUASIMHU:
a)y=x", x=1, x=3, y=0;
6)mapaGooity= (x+1)% mpsimoity=1-Xu ocbio Ox;
B)apabooity= X°+1umpsmoity=3-X
Bapuanr 2

1.  JHokaxwure, uro F(X) — mepBooOpasHas mis f(X) Ha ykazaHHOM
HPOMEXKYTKE, CCITH:

DFR)=2,  F0)=xC, XE (—o0; +o0);
6) F()=2x"* ++/5, f(x)=-2x7x€ (0; +o0);
BF()=3Vx — 2, f(0=—g= XE (0;+o);

3
2. s oysxkumn  f(X)=x’Haiizute mepBooGpasHyio,rpaduK  KOTOPOId
IPOXOJUT MPOXOIUT yepe3 Touky M (1;-1).

3.BrruncnuTe onpeaeneHHbId HHTErpat:

a) [, (1 — x)*dx;6) fg” sin(Z - Ddxp) [} ——dxir) [, (5 — 4x)dx;
;:[)f_nm sin 2xdx;e) f03 8cos(4x — 12) dx;x) le(x2 + 2x + 3) dx.
4 .Bbrauciute mwiomiaas GUrypbl, OrpaHHYCHHON JTMHUSIMU:

a)y=x", x=1, x=3, y=0;

6)mapa6omoity= 4-X° ,mpsmMoity=x+2 u ocbto Ox;

B)Iapabomoity= (X+2) urpsMoity=x+2
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IIpakTnueckoe 3ansaTue Ne 28.
CoObiTHE U €10 BUAbI. BeposATHOCTH COOBITHA.

Hean: nayuumovcs pewams 3a0auu Ha onpeoenenue 8eposimHOCMU COObIMUSL.
OcHateHue 3aHATUS: Y4eOHHUK, KOHCIIEKT, CIIPAaBOYHHK.

[Tops 10K BBITOJIHEHHS PAOOTHI:

3amanue 1. 3akonunte dpasy:

OmnBIT, 3KCTICPUMEHT, HAOJTFOICHNE SIBJICHHS Ha3bIBACTCS

PesynbraT, HCXO UCIIBITAHNUS,

Ha3bIBACTCSA _

Ecnu coObITHE NPU 3aJaHHBIX YCIOBUSX MOKET MPOU30MTH WIIA HE TPOU30UTH, TO
OHO

Ha3bIBACTCA

CoObITHE, KOTOPOE TOJIKHO HEIPEMEHHO MPOU30UTH

Ha3bIBACTCA :

CoObITHE, KOTOPOE 3aBEIOMO HE MOKET MPOU30UTH

Ha3bIBACTCA :

B kaxznoMm ciayyae npuBeAUTE PUMED.

3ananue 2.

3anumure GopmMyiTy KJIACCUUECKOTO ONMPEIEICHHS BEPOATHOCTH U YKAXKUTE CMBICT
BXOJISIIMX B HEE OYKB.

HazoBute cBoiicTBa BEpOATHOCTH COOBITHSI.

Paccmotpure pemenne 3ana4 29 u 30 ctp.260 (H. B. Boromo:os).
Bremomaute Ne 33, Ne 34,

3aganue 3.

Kaxkue coObITHSI HA3bIBAIOTCSI HECOBMECTHBIMH? COBMECTHBIMU ?
MPOTUBOMOJIOKHBIMU?

Paccmotpure pemienne 3a1au 31 u 32 crp. 261.

BoimonauTte Ne 35, Ne 37 c1p.262.

KoHTpoOJIb 3HAHUY CTYJEHTOB:

— TPOBEPUTH MPAKTUYECKYIO PadoTy;

— WHJIWBUAYyaJbHBIC BOMPOCHI MO paboTe.

Jluteparypa: boromonos H. B. [IpakTryeckue 3aHsATHS 110 MAaTEMATHKE.

IIpakTnueckoe 3ansaTue Ne 29.
CioxeHne 1 yMHOKeHHe BEPOSTHOCTEH.

Henn:
— HAYYUMbCSL NPUMEHMb MeopeMy CLONHCEHUS BEPOSIMHOCMEN NPU PeuleHuU
3a0ay;
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— HAY4YUMbCs NPUMEHANb MeOPeMy YMHONCEHUS 8ePOAMHOCMEl NPU PeuleHUU

3a0au;

— Haydumucs npumenamo opmyny beprynnu.

OcHarieHue 3aHATUs: Y4eOHUK, KOHCIIEKT, CIPAaBOYHHUK.

[Topsinok BBINOTHEHUS paOOThI

3amanue 1.

3anuimTe TeopeMy CIO0KEHUS BEPOSITHOCTEH HECOBMECTHBIX COOBITHH.
Kak 0603Hauat0T cCOObITHE, TPOTUBOMOJIOKHOE COOBITHIO A?
PaccmoTpute pemenue 3agaun 38 ctp.263.

Beimonuute Ne 40 ctp. 263.

3ananue 2.

3anuumMTe TEOPEMY CIIOKEHHUSI BEPOSITHOCTEN COBMECTHBIX COOBITUM.
Paccmotpure pemenune 3anauu 39 crp.263.

Beimonnute Ne 42 ctp.264.

3aganue 3.

3anumuTe TEOPEMbl YMHOKEHHS BEPOSITHOCTEN HE3aBUCUMBIX U 3aBUCUMBIX
COOBITUH.

Paccmotpure penienne 3anau 43 u 44 ctp. 264.

Boeimonuute Ne 46.

3ananue 4.

Kakue ucnbiTaHusi Ha3bIBAIOTCS HE3ABUCUMBIMU OTHOCUTEIIBHO COOBITHUS A?
3anumute popmyny bepnynnu. ['ne ona npumensiercs?

Paccmotpure pemenne 3anauu 54 crp.267.

BrimonauTe Ne 55, Ne 56 ctp.267.

KoHTpoib 3HaHUH CTYIEHTOB:

— MPOBEPUTH MPAKTUUYECKYIO PadoTYy.

— WHAUBUAYaJbHBIE BOMPOCHI IO paboTe.



1.

CnucoK peKoOMeH1yeMOoil JIUTepaTypbl

A.H.KonmoropoB. «Anrebpa u Hadana ananusa 10-11 kmacc. YueOHuk st
00111e00pa30BaTEIbHBIX OPraHU3aIMA C MPHIIOKEHHEM Ha 3JICKTPOHHOM HOCHUTEIIE.
Mocksa «IIpocsemenue» 2016

[Toropenos A.B. «I"'eomeTpus: yueOHUK AJis 0011e00pa30BaT. OpraHu3aImii: 0a30BbIA U
npoGUIBHBIA YPOBHIUY, - 13 u3a.- M., « [Ipocsemienuey, 2014.- 175 ctp.

NuTepHeT-pecypcenl:

How

ht

http://www.math.ru

lazera "Maremaruka" uzgarensckoro goma "[lepBoe ceHTsOps" -
http://mat.1september.ru

Maremaruka B OTKpbITOM KoJutemke — http://www.mathematics.ru

Marematuka: KoHCyNIbTallMOHHBIN LEHTP MPENoAaBaTeNIe U BbITYCKHUKOB MI'Y

tp://school.msu.ru

5.

15.

Marepuasbl 1o MaremaTuke B EMHOM KOJIEKIMH TUPPOBBIX 00pa30BaTEIbHBIX
pecypcos
http://school_collection.edu.ru/collection/matematika/
MockoBCKUH LIEHTP HENPEPBIBHOTO MareMarnyeckoro oopasosanus (MLIHMO) -
http://www.mccme.ru
O0pa3oBarenbHbI MaTeMaTHueckuid cadT Exponenta.ru - http://www.exponenta.ru
Oo6miepoccuiickuii Mmaremarudeckuit mopran Math Net.Ru - http://www.mathnet.ru
[Mopran Allmath.ru — Bcs Mmaremaruka B oHOM MecTe - http://math.ournet.md

. Bca QJICMCHTAapHas MaTCMAaTHUKaA: Cpez[H;m MaTCMaTUYCCKass HHTCPHET — HIKOJIa

http://www.bymath.net

. eomerpuueckuit mopran - http://www.neive.by.ru

. I'paduku pyukunii - http://comp_science.narod.ru

. MaremaTuueckue oJIMMITHAABI U OJIMMITHAIHBIE 3a1a4u - http://www.zaba.ru
. Marepwuans! caiitos: http://www.mgimo.ru; http://www.new.referat.ru;

http://www.uroki.net, http://www. school27.admsurgut.ru
http://www.iprbookshop.ru/ (3nekTporHO-0MOIHOTEUHas cuctema [PRboOKS).
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