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DoH/1 OLIEHOYHBbIX CPECTB

Ilacnopm kKomniekma KOHMPOAbHO-OUEHOUHBIX CPEOCHE
1 Ods1acTp NnpuMeHeHHUs

Kommiekt ¢ponaoB omenounnix cpeactB (POC) mpenHasHaueH [Ji ITPOBEPKHU
pe3yabTaTOB OCBOCHUS y4eOHOW IUCHUIUIMHBI (U3MKa BXOSIIETO B COCTaB,
npodeccruonansHOi 00pa3oBaTenbHON MporpaMMbl. OOBEM YacOB Ha ayIUTOPHYIO
Harpy3ky 232 yaca.

2 O0beKTHI OLlCHUBAHMS — Pe3yJbTaThbl 0cBOeHHs Y /|

B pesynbTaTe ocBOeHHs y4eOHOro mpeamera « Maremarnka» o0ecrnedruBaeTCs
JOCTHKEHHE CTYyIEHTaMU CIEAYIOIUX PE3YJIbTaTOB:

yMeTh:

3Hamb.

YMEHHE CaMOCTOSTEIBHO OMPEACIIATh e JEATSIBHOCTH U COCTABIIATH
TUTAHBI JESTEIBHOCTH; CAMOCTOSITEIBHO OCYIIECTBIATh, KOHTPOJIUPOBATh
U KOPpPEKTUPOBATh JIEATEIBHOCTh; HCIOIB30BaTh BCE BO3MOXHBIC
pecypchl ISl TOCTHKEHUS TOCTABJICHHBIX IIEeJIEH U peanu3alvd MJIaHOB
NESTENIbHOCTH, BBIOMpaTh  YCIEIIHBIE CTPAaTeTHH B  Pa3IUYHBIX
CUTYalUsX;

YMEHHE NPOAYKTUBHO OOILATHCA U B3aUMOJEHCTBOBaTH B IpOIECCE
COBMECTHOM JAESTENbHOCTH, YYHUTHIBATh MO3ULUHU APYTUX YYACTHUKOB
NEeSATENIbHOCTH, 3 (HEKTUBHO pa3peniaTb KOH(IUKTHI;

BJIAJICHUE HABBIKAMM IO3HABATEIbHOM, Y4EOHO-HCCIEIOBATENbCKON |
NPOEKTHON  JEATENbHOCTH, HAaBBIKAMH  paspelieHHus  mpoosieM;
CIIOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIbBHOMY IIOWICKY METOJIOB
pellieHus] TPAKTHUECKUX 3a7ad, NPUMEHEHHUIO pAa3IUYHBIX METO0B
NO3HaHMS,

TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEIBHOW WH(POPMAIIMOHHO-
NO3HABATEJIbHON JEATENbHOCTH, BKIIIOUash YMEHUE OPHUEHTUPOBATHCS B
pa3MYHBIX HCTOYHUKAX HWH(POpMaLMU, KPUTHUYECKH OLIEHUBAaTh U
UHTEPIPETUPOBaTh  MHPOPMAIMIO, TONyYaeMyl0 W3  Pa3jMYHBIX
HUCTOYHHUKOB,;

BJIQJICHUE S3BIKOBBIMU CPEJICTBAMHU: YMEHHUE SICHO, JIOTUYHO M TOYHO
U3Jarath CBOIO TOYKY 3PEHHs, WCIOJB30BaTh Aa/ICKBATHBIC S3BIKOBBIC
CpEICTBa;

BJa/ICHUE HaBbIKaMHU [103HABATEIbHOW pEQIIEKCMM KaK OCO3HaHUs
COBEpIIAEMbIX JIEUCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB
U OCHOBaHMM, TpaHUI] CBOETO 3HAHUS W HE3HAHHUS, HOBBIX
MO3HABATENBHBIX 3371a4 U CPEJICTB JJIS UX JOCTHIKCHHUS,;
[EJICYCTPEMJICHHOCTh B TIOMCKaX W TPUHATHAM  PEUICHHH,
COOOpa3UTENbHOCTh W HMHTYHUIUS, PAa3BUTOCTh TMPOCTPAHCTBEHHBIX
MPEJICTaBICHNUI; CIHOCOOHOCTh BOCIPHUHUMATHh KpPacoTy M TapMOHHIO
MUDa;



— cOpMHUPOBAHHOCTH MPEACTABICHUI O MaTEeMaTUKE KAaK 4YacThd MHUPOBOU
KyJbTYpPhl M MECTE MAaTEMaTUKH B COBPEMEHHOW IMBUIIM3ALIUU, CIIOCO0aX
ONMCAHUSA SIBJICHUN PEATbHOTO MUPA HA MAaTEMATUYECKOM SI3bIKE;

— c(pOpMUPOBAHHOCTh NPEACTABICHUA O MAaTEeMaTHYECKUX TMOHATHUIX Kak
BAKHEUIIINX MATEMAaTUYECKUX MOJEIAX, IIO3BOJSIONIMX ONUCHIBATh U
M3y4yaThb pa3HbIE TMPOLUECCHl W SBJEHUS; MOHUMAHUE BO3MOXKHOCTH
AKCMOMATHUYECKOT 0 IMTOCTPOCHUSI MATEMATHUYECKUX TEOPHIL;

— BJIAJICHUE METOJIaMH JI0KA3aTEJIbCTB U AJITOPUTMOB PELICHUS, YMEHHE HX
MIPUMEHSTh, MPOBOAUTH JOKA3aTEIbHBIE PACCYXKICHUS B XOJE PEIICHUS
3ajady;

— BJAQJCHUE CTAaHAAPTHBIMM IPUEMAaMHM PENICHUS PAUUOHAIBHBIX U
MPPAlMOHANBHBIX, ITOKA3aTEIbHBIX, CTEINEHHBIX, TPUTOHOMETPUUECKHUX
YPaBHEHUM W HEPABEHCTB, MX CHUCTEM; HCIIOJIb30BAHHE T'OTOBBIX
KOMIIBIOTEPHBIX MNPOTpaMM, B TOM YHCJE JJIsI MOUCKA IYTH PELUICHUS U
WJUTIOCTPALAN PEIICHUS YPAaBHEHUN U HEPABEHCTB;

— c(pOpMHUPOBAHHOCTh MPEICTABICHUMN 00 OCHOBHBIX MTOHSATHUAX
MaTE€MaTU4YEeCKOr0 aHajin3a U HUX CBOWCTBAX, BIIAJICHUE YMEHHUEM
XapaKTepu3oBaTh TOBeACHUE (YHKIUNA, UCMOJIb30BAHUE MOJYYCHHBIX
3HAaHMUU JJIs1 ONIMCAHUS U aHAJIM3a PEAJIbHBIX 3aBUCUMOCTEM;

— BJIAJICHUEC OCHOBHBIMU IOHATUSAMHU O IUIOCKUX U IPOCTPAHCTBEHHBIX
reoMeTpudeckux (urypax, uX OCHOBHBIX CBOMCTBaX; C(POPMHPOBAHHOCTH
YMEHHUSI paclio3HaBaTh TeOMeTpUUecKre GUTypbl Ha YepTexKax, MOACISIX U B
pealbHOM MHpPE; MPUMEHEHNE N3YUYECHHBIX CBOMCTB r€OMETPUUECKUX (UTYD
u GopMyJ IJig pPEHIeHUsT TEOMETPUUECKUX 3a7ad U 3ajlady C MPaKTUYECKUM
COJIEp/KAHUEM;

— c(OpMUPOBAHHOCTH MPEJICTABICHUN O TMPOIIECCaX U SBJICHUSIX, UMEIOIINX
BEPOSITHOCTHBIA XapaKTeEP, CTATUCTUUYECKUX 3aKOHOMEPHOCTAX B PEAJIbHOM
MHPE, OCHOBHBIX IOHATHUSAX JIEMEHTAPHOM TEOPUMU BEPOSITHOCTEU; YMEHUU
HAXOJIUTh W OIICHUBATh BEPOSTHOCTH HACTYTUICHHS] COOBITUN B MPOCTEUIIINX
MPAKTUYECKUX CHUTYyallUsIX W OCHOBHBIE XapaKTEPUCTUKHU CIIyYaWHBIX
BEJINYMH;

— BJIAJICHUE HABBIKAMHU HCMOJIb30BaHUSI TOTOBBIX KOMIBIOTEPHBIX MPOrpaMm
MIpY PELICHUU 3a7a4.

dopMoii aTTecTallUM 110 Y4eOHOMY NPeAMeTY SIBJISIeTCS IK3aMeH.
3. @opMBbI KOHTPOJISI M OLIEHKHU Pe3yJabTATOB OCBOEHUA

KOHTposib ¥ OlLleHKa pe3yJbTaTOB OCBOECHHMS — 3TO BBIABICHHE, W3MEpPEHHUE,
OLICHMBAaHUE 3HAHWM, YMEHUU (POPMUPYIOMIUXCA OOIMMX U MPOQPECCHOHATBHBIX
KOMIIETEHIIMI B paMKaX OCBOCHHS y4€OHOM TUCIUTUINHBI

B cooTBercTBHM C y4eOHBIM TUITAHOM CICIIMAILHOCTSM U paboueld mporpaMMoit
MPEyCMATPUBAECTCA TEKYIIMA U UTOTOBBIN KOHTPOJIb PE3YJIbTATOB OCBOCHHS.

3.1 ®opMbI TEKyIEro KOHTPOJIS



Texkymuil KOHTPOJIb YCHEBAEMOCTU IMPEACTABISET COOOW IMPOBEPKY YCBOCHUS
y4e0HOro Marepuana, peryjsipHO OCYLIECTBISIEMYIO Ha MPOTSHKEHHH Kypca
oOy4JeHwUs.

Tekymuii KOHTPOJb PE3YyIbTATOB OCBOCHHS IHUCLMUIUIMHBI B COOTBETCTBHH C
paboueil mporpaMMoil M KaJeHIapHO-TEMATHYECKUM IIJJAHOM HIPOUCXOJIUT MpHU
UCIIOJIb30BAaHUU CIICAYIOIIUX 00s13aTENIbHBIX (DOPM KOHTPOJIS:

— BBIIIOJIHCHUC U 3alllTa IIPAKTUICCKUX pa60T,
- IIPOBCPKA BLIITOJIHCHUA CaMOCTOSITCJIbHOM pa6OTBI CTYACHTOB,
- IIPOBCPKaA BLIIIOJHCHUA KOHTPOJIbHBIX pa60T.

Bo BpeMmss mnpoBeleHHs YYEOHBIX 3aHATHA JIOMOJHUTEIHHO HCIOJIB3YIOTCS
cienytoue (HOopMbl TEKYIIEr0 KOHTPOJS — YCTHBIA OINpOC, pelIeHue 3ajad,
TECTUPOBAHUE IO TEMaM OT/ICIIbHBIX 3aHSATUH.

IIpoBepka BbINOJHEHHS] KOHTPOJBHBIX PadoT

KOHTpOJIBHaﬂ pa60Ta IIPOBOAUTCA C HOCIIbIO KOHTPOJII YCBOCHHBIX YMGHI/Iﬁ )51
3HAaHUU U IMOCJICAYIOMICTO aHaJIn3a TUIINYHBIX (01115 (s10) ' Sany,Z[HeHI/Iﬁ CTYACHTOB
B KOHOC HM3Y4YCHHA TCMbI HJIM pa3aciia. CormnacHo KaJICHIaAPpHO-TCMATHYCCKOMY
IIany IpCcayCMOTPCHO IPOBCACHUC CIICAYIOIINX KOHTPOJIbHBIX pa60T:

Kontponbshas pabora Ne 1 o reme «Pa3BuTue moHATHI O YuCiIey.

KontponbsHas padora Ne 2 o teme «llepneHauKyisip 1 HaKJIOHHAS.

KonTtponbsHas padota Ne3 mo Teme « OCHOBHBIC TPUTOHOMETPHUECKHIE (POPMYITBD.

KoHnTtposbHas padora Ne 4 o teme «DyHKIHH, UX CBOMCTBA U IpaduKN».

Kontponbshas padora Ne 5 o teme « TpuronomeTpuueckue ypaBHEHUS,
HEPABEHCTBA U CUCTEMbI YDABHEHUIN».

Kontponbshas padota Ne 6 o teme «JlekapToBbl KOOPAUHATHDY.

KoHnTtposbHas padota Ne7 no teme «KoopAarHaThl U BEKTOPBI.

KonTtposnbHas padora Ne 8o Teme «IIponsBogHas.

KontponbsHas padota Ne 9 o teme «IIpuMeHeHne MpON3BOTHOM.

Kontponbshas padora Ne 10 o teme «IIpumeHeHue npon3BoIHOMN K
UCCJIEIOBAHUIO (PYHKIIUN.

KonTtposbHas padora Ne 11 o treme «IIpu3ma u napamuienenunen.

KontposnbHas padora Ne 12 o reme «ITupamugar.

Kontponbshas padota Ne 13 o teme «Tena v MOBEpXHOCTH BPAIICHUS.
Kontponbsnas pabora Ne 14 o reme «O0bEM MHOTOYTOJIEHUKAY.

KontponsHas padora Ne 15 1o reme «O0BEM T BpaIieHUSD.

KonTtposnbsHas padora Ne 16 o reme «KopHH 1 cTeneHn»

Kontponbsnas pabota Ne 17 o teme «IlokazarenbHble ypaBHEHHS] U1 HEPABEHCTBA»

Koutponbhas padora Ne 18 o teme «Jlorapupmuyeckrue ypaBHeHUs U
HEPaBEHCTBA»




3.2 ®opMa UTOrOBOM aTTECTAIUU

HtoroBas arrectanus no yueOHOM TUCIUIUIMHE MaTeMaTHKa — YK3aMeH,
cenu@uKaIus KoToporo cojnepxxurcs B komruiekre GOC.

CryzneHTbI JOIMyCKAOTCS K c/laye 3K3aMeHa MPY BBIITOJIHEHUH BCEX BHJIOB
CaMOCTOSITENIbHOM pabOThl, MPAKTUUECKUX U KOHTPOJIHHON padoT,
peTyCMOTPEHHBIX padouel mporpaMMoil U KaJleHAapHO-TEMaTHYECKUM
IIJIAHOM.

[Ipu ycioBUU CBOEBPEMEHHOTO U KAUECTBEHHOT'O BBITIOJIHEHUS CTYICHTOM
BCEX BUJOB paldOT, MPEAYCMOTPEHHBIX paboyeil mporpaMMoi.

4 Cucrema oueHuBaHusi KoMmiuiekta @OC Tekymero KOHTpPOJIst U
UTOrOBOW aTTeCTAMU

Cucrema OLICHUBAHUA KaXX10T'0 BHUAA pa60T orrcaHa B COOTBCTCTBYIOIINX
MCTOJUYCCKHUX PCKOMCHAAIMAX U B CHCHI/I(l)I/IKaI_[I/II/I K KOHTPOJIbHBIM pa60TaM u
UTOrOBOM aTTeCTaluu.

HpI/I OLCHUBAaHNU HpaKTH‘{CCKOﬁ 1 CAMOCTOSITCIbHOU pa6OTBI CTyACHTa
YUUTBIBACTCA CICAYIOMICC:

- KQY€CTBO BBINOJHEHUS MPAKTUYECKON YacTh pabOoThI;
- KauecTBO 0(hOpMIICHHSI OTYETA 1O paboTe;
- KAYeCTBO YCTHBIX OTBETOB HAa KOHTPOJIbHBIE BOMPOCHI MTPH 3aIIUTE PAOOTHI.

Kaxapiii Bua pabOThI OLIEHUBAETCS MO MSITH OAILHOM IIKaJIE.

«5» (0TIIMYHO) — 3a TIIyOOKOE U TIOJIHOE OBJIAJICHUE COJEpKaHUEM YUeOHOTO
MaTepuaia, B KOTOPOM CTYIEHT CBOOOJHO U YBEPEHHO OPUEHTUPYETCS; 3
yYMEHUE MPAKTUIECKU TPUMEHSATh TEOPETUUECKHUE 3HAHUS, BHICKA3bIBATH U
000CHOBBIBaThH CBOM CcyxaeHUs. O1ieHKa «5» (OTIUYHO) MIpeanoIaraet
TPaMOTHOE M JIOTUYHOE U3JI0KEHUE OTBETA.

«4» (XOpOIIO) — €CcIM CTYJEHT MOJIHO OCBOMJI y4€OHBIN MaTepual, BIaJeeT
HAYYHO-TIOHATHIHBIM amapaToM, OPUEHTHPYETCSA B M3YYCHHOM MaTepuae,
OCO3HAaHHO NMPUMEHSET TEOPETUUECKUE 3HAHUS HA MTPAKTUKE, TPAMOTHO
u3Jaraet OTBET, HO COJIepKaHne U (popMa OTBETA UMEIOT OTAENIbHbIE
HETOYHOCTH.

«3» (yIOBIETBOPHUTEIHHO) — €CIIM CTYICHT OOHAPYKUBAECT 3HAHHE U
MTOHMMaHUE OCHOBHBIX TOJIOKCHUIH YIeOHOT0 MaTepraia, HO U3JlaracT ero
HEIOJIHO, HETIOCIIEIOBATEIBHO, JOITYCKAaeT HETOYHOCTH, B IPUMCHEHUHT
TEOPETUUECKHUX 3HAHHM MPU OTBETE HA MPAKTHUKO-OPUEHTUPOBAHHBIC
BOIIPOCHKI; HE YMEET J0Ka3aTeIbHO 000CHOBATh COOCTBEHHBIC CYKICHMUS.

«2» (HEYyIOBJIETBOPUTEIIBHO) — €CJIU CTYICHT UMEET pa3pO3HEHHBIE,
OeccucTeMHbIC 3HAHUS, IOMYCKAET OIMMUOKHU B OMIPEACIICHUN 0a30BbIX



HOH)ITHﬁ, HCKAKACT UX CMbBICJI; HC MOKCT IIPAKTUICCKU TPUMCHATD
TCOPCTUICCKUC 3HAHUS.

5.2 UtoroBas o1ieHKa 3a KOHTPOJIbHYIO pabOTy onpeessieTcsl Kak CpeIHuN Oat
MO0 BCEM 3aJIaHUSM.

6. Bpemsi BbINOJIHEHHsI MUCbMEHHOH KOHTPOJIbHOI padoThl

Ha BbInosiHeHHE MMCbMEHHON KOHTPOJBbHON pabOThl OTBOAUTCS 45MUHYT.
Cpennee Bpemsi BBITIOIHEHUS OJTHOTO 3aaHusl — 7MUHYT.

PexoMeHIanuu no nmoAroToBKe K KOHTPOJIbHOI padoTe

HpI/I IIOAT'OTOBKC K KOHTpOJ’IBHOﬁ pa60Te PCKOMCHAYCTCA UCIIOJIb30BATh
KOHCIICKTbI HGKHHﬁ, MMPAKTHUYCCKUC TCTpaau

YYCOHUKHU:

e bammakoB M.U. «Marematnka» HIIO n CIIO «Axagemusty» MockBa
2012r.

e ['yceB B. A. «Marematuka» HIIO u CIIO «Axkagemusi» Mocksa 2012r

e Kommoropos A.W. «Anrebpa u Hauasna ananuza» 10-11xkd.
«IIpocsemenue» Mocksa 2006r.

e bammakoB M.U. «Marematnka» HIIO n CIIO «Axanemusty» MockBa
2012r.

e (33JaYHUK).

e bammakoB M.U. «Marematuka» HIIO u CI1O «Axanemus» MockBa
2012r.

e (yueOHOeE mocobue).

e Jloropenos A.B. «I'eomerpusi» 10-11xkn. «IIpoceemenne» Mocksa 2006r.
IV UToroBas arrecranus
Cnenuduxkanus 3K3aMeHa

mo OIIIL.01 Maremaruka

Ha3zna4yeHue 3k3aMeHa — OLICHUTh YPOBEHb OATOTOBKH CTYAECHTOB I10
y4eOHOM TUCIUIUIMHE MaTeMaTHKa C 1IeJIbI0 YCTAaHOBJICHUSI UX TOTOBHOCTHU K
JAJIbHENIIIEMY YCBOEHHUIO CIIENUAIBHOCTEN

1 Conep:xanue 3x3amena omnpezensercs B coorserctBun ¢ ®I'OC CIIO pabdoueit
MIPOTPaMMON TUCIIUTIIIMHBI MaTeMaTHKa

2 IlpuHIUnbI 0TOOPA COEPKAHMUS IK3AMEHA:

OpueHTanus Ha TpeOOBaHUS K pe3ybTaTaM ocBoeHus Y [ mpencTaBieHHbIM B
cootBeTrcTBUM ¢ PI'OC CIIO cnenuaibHOCTH MO CHEUATBLHOCTIM U pabouei
nporpammon Y /1

KommuiekT 3aganuii 1Jisi KOHTPOJIBHBIX padoT
no OIIIL.01 « MaremaTuka»
Koumpononas paboma Ne 1 no meme «Pazeumue nonamuii o yucie.



6.

7.

. IIpespamumyo 6 decamuynyro Opoosb: =

BAPUAHT Ne 1

2 1 4
. Boruuciumes: 3 + A + 5

25

IIpespamumu 6 0bvikHOBeHHYI0 Opobb: 0,24
Buvinonnumu denenue ¢ ocmamkom: 924:25
Haiimu npoyenmnuoe cooepocanue uucna 12 ot uucia 72

Haumu HOK u HO3 wucen: 96 u 124

Boruuciumo ons komnnexcuvix uucen zi=2+iu z;=3-1. a) 21+ 2.

zZ
0) 21-Z2. B)Z1.-Z2. r)i;

w

3 2
. Bviuuciums: — + — — =

. Ilpespamumo 6 decamuunyro Opoos: -

BAPHUAHT Ne 2
1

10 15 5

14

IIpespamumu 6 0bvikKHOBeHHYI0 Opobb: 0,36
Buvinoanums denenue ¢ ocmamrom. 842:24

Haiimu npoyenmuoe cooepocanue uucna 11 ot uucia 88

Haumu HOK u HO3 wucen: 8301 72

. Boruucnumo onsi komnaexcnolx uucen zi=4-1u z;=2+i: a) 21+ 2».

VA
0) 21-Z. B)Z1.Z». r)i;

Koumponvnaa paooma Ne 2 no meme «llepnenouxkynap u HaKnoHHan»
BapuanTt Ne 1

N3 ToYkM K MIIOCKOCTY MPOBEAECHA HAKIIOHHAS MO YIIIoM 45° K IJIOCKOCTH.
Havitu mpoekunto HaKJIOHHOW Ha IUIOCKOCTh, €CJIM MEPIEHIUKYJIISIP PAaBEH

4 2¢m.

N3 Toukn A k miockoctu npoBeaeHbl epneHauKyisp AC=40cMm u
HakJIoHHass AB-50cm. Haiith 1MHy NpoeKIHK HAaKJIOHHOM.

N3 TOUKM K IJIOCKOCTH MPOBEJICHBI IBE HAKJIOHHBIE, paBHbIE 12cM 1 20cMm.




Pa3zHoCTh npoeKkInii 3TUX HAKJIIOHHBIX paBHa 6¢M. Halimute nmpoekuuu 3Tux
HAKJIOHHBIX.

N3 TOUKH K MIIOCKOCTH MPOBEICHBI IBE HAKIOHHBIC, paBHBIC 12¢M 1 22¢M.
Haitnute paccTosiHue OT 3TOM TOYKHU JI0 TUIOCKOCTH, €CJTU MIPOCKIIUH
HAKJIOHHBIX OTHOCATCA Kak 3:4.

Bapuant Ne 2

W3 TOYKH K IITOCKOCTH MPOBEAEHA HAKJIOHHAS MO yriaoM 60° K MIOCKOCTH.
Haittn npoekunio HakKJIOHHOM HA TJIOCKOCTh, €CJIM NEPICHAUKYJIISP PaBEH

2+/3cm.

N3 Toukn A K IIIOCKOCTH MpOBeAeHbI nepneHaukyisip AC=15cm u
HakioHHass AB=17cM. HaliTu jyinHy npOeKIMY HAKJIOHHOM.

N3 TOUKM K IJIOCKOCTH NMPOBENEHBI IBE HAKJIOHHBIE, paBHbIE 15¢M U 25¢M.
Pa3HocTh npoekuuii 3TUX HaKIOHHBIX paBHa 10cM. Halimure npoekuuu 3tux
HAKJIOHHBIX.

N3 ToOYKM K IMJIOCKOCTH MPOBEACHBI ABE HAKJIOHHBIE, paBHbIC 16CcM 1 26CM.
Haiinqute paccTosiHUE OT 3TOM TOUKH JI0 TIJIOCKOCTH, €CIU MPOSKIIUN
HAKJIOHHBIX OTHOCATCA KakK 2:3.

Koumponsnasa paboma Ne3 no meme «Ocnosnvle mpuzoHomempuyeckue

dopmynvry.
Bapuant Ne 1
1 |cosa-1
2 | sin%0+(1- cos?a)
3 | (sina-1)( sina+1)
4 | Haiitu sino, eciu cosa=0,8; O<a<§
5 _ 1
sina
6 | (sino-cosa)*+2sinocosa
7 | -tga -ctgot sin’a
8 | (sinat cosa)?+( cosa- sina)?=2
Bapuant Ne 2
1 |1-sin%a
2 | cos?at2 sin*a-1
3 | (1- cosa )( cosatl)
4 | Haifru sina, ecnn cosa=—; 0<a<=
’ 13’ 2

5 L

cos*a
6 | cos’a-tga-1
7 | -tga -ctgot+ COS%a
8 | (sina- cosa)*+( cosa- sina)?=-2 sino.coso.




agbshwD

agbwn

Koumponvnaa paooma Ne 4no meme « Dynkuyuu, ux ceoiicmea u 2paguxu.
Bapuanr 1

x -1
y =
Haiinure oOnacts onpenenenus GpyHKIUn X"
6 6
—+ <5
Pemmre HepaBeHcTBO X X +1
2x% - 8x+3,1

HatimuTe HaumMeHbIee 3HaueHUEe QyHKIUA ¥ ~
Hanumure ypaBHeHHE NPsMOH, npoxoasaueit uepes Touku A(-2;1) u B(6;3)
3aKkpachTe MHOKECTBO TOYEK, KOOPIUHATHI KOTOPBIX YIOBICTBOPSIOT

(y = 3x)(2y +x) =0

HEPaBEHCTBY
IToctpoiite rpaduk GyHKIAH > RIACRERES
Bapuanr 2
y= x’ +1
Haiinute ob6nacte onpeaeneHus: GyHKIUU x?
5 4

+— =<3
Pemmre HepaBeHcTBO X +3 X

Haiinure HanGonbinee 3HadeHne GyHkmun ¥ = 2% +8x- 3

Hanumure ypaBHeHHe NpsMOH, npoxoasauieit uepes Touku A(4;1) u B(6;3)

3aKkpacbTe MHOKECTBO TOYEK, KOOPIUHATBHI KOTOPBIX YAOBJIETBOPSIOT

2
y- X

<0

HepaBeHCTBY Y~ %

[TocTpoiiTe rpaduk GyHKIHH Y :‘x' - 6 ] +8‘

Koumponvnaa paooma Ne 5 no meme «Tpuzonomempuueckue ypagHeHus,
HepaseHcmea u Cucmemul ypagHeHuil».
BapuaHTt Ne1

1.Pemmre ypaBHeHue

V2
a) Cos X=-1; 6) SinX= 2 ; B) Ctgx=-v3,
2. a) sin®x+sinx-2=0; 6) 3sin®x-cosx+1=0.

3. a) sinx- cosx=0; 6) 3sin®x+2 V3 sinx cosx+cos 2x=0.
1

4. a) sin X =- 0,5; 6) cos x= 3 ; B) tgx=-3.

5 a) sinx+ cosx=1; 6) 2cos®x+sin4x=1.

6 Pemme HEpaBEHCTBO :
a) Sin x<0,5; 6)cos x>0,5; B) tgx <-3.



r) 2082 X+ 2 sin X >2

X X
7) sin 2x=cos 4 2 -sin* 2

8) /10 —18cos x =[S X-2

9) cos 9x-cos 7x+cos 3x-cos x=0

2sin 2x

10) <tgx  +3c0s? x=1-2C0S X

Bapuant Ne2
1.Pemmre ypaBHeHue
V2
a) sinx=-1; 6) COSX= 2 ; B) tgx=-v3.
2. a) c0s2X-C0s X-2=0; 6) 3cos2X-2sinx+2=0.

3. a) sinx+ cosx=0; 6) 3sin®x-2V3 sinx cosx +cos 2x=0.
1

4. a) €os X =- 0,5; 6) Sin X= 4 ; B) tg X=2
5 a) sinx- cosx=1; 6) 2cos?x-sin4x=1.

6 Pemrre HepaBEeHCTBO
a) Sin x>0,5; 0)cos x<0,5; tg x >-3.

r) 2sin?X- cos X >2
x
7) ctg x-sinx=2sin? 2
8) v5—2sinx =@sinx-1
9) 8-4sin®x=sin2x ctgx - 9cosx
10) sin x sin3x+sin4x sin8x=0
Kontponbnas pabotaNe6 1o teme

«JlexapTOBbI KOOPAUHATHD
BapuanTt Ne 1

1 | dansl Touku A(0;1;0), B(1;2;0), C(6,0,4), D(0;5;-7), E(0;0;-4), F(-1,0,0).
Kakue u3 3Tux Toyek jgexar 1) Ha ocsx X; Y; Z; 2)B IIIOCKOCTAX XY; XZ; yz?

N

Haiinure paccrosaue mexay Toukamu A u B, eciiu A(2; -4; 6); B(-2;0;4).

3 | Hokaxwute, uto uyeTbipéxyronpbHuk ABCD sBisieTcs napannenorpaMmmom,




ec A(2;1;3), B(1;0;7), C(-2;1;5), D(-1;2;1).

4 | lanbl Hauasio otpe3ka A(4;5;2), ero xonen B(-1;3;-2). Haiinure
KOOPJIMHATHI CEPEIMHBI OTPe3Ka.

5 | Haiiqure koopauHaTel BepiuHbl D napamienorpamma ABCD, eciu
W3BECTHBI KOOPIUHATHI TPEX aApyrux ero BepumH: A(4;2;-1), B(1;-3;2), C(-
4;2;1).

Bapuant Ne 2

1 | Hans Touku A(-3;5;0), B(0;7;0), C(8,0,0), D(0;0;-1), E(0;5;-3), F(-4,0,2).
Kaxkue u3 aTux Touek jgexar 1) Ha ocsx X; Y; Z; 2)B INIOCKOCTAX XY; XZ; yz?

2 | Haitnure paccrosaue mexxay Toukamu A u B, eciiu A(3; -4; 6); B(-3;1,0).

3 | Hoxaxwure, uro ueThipéxyroapHuk ABCD sBisercs pombom, eciiu A(0;2;0),
B(1,0;0), C(2;0;2), D(1;2;2).

4 | Nanbl cepenuna otpeska C(-1;3;2), ero konen B(2;-2;1). Halinure
KOOpJIMHATHI Hauajga OTpe3Ka.

5 | Haitnure koopaunats! BepmuHbl D napamienorpamma ABCD, ecniu
M3BECTHBI KOOpAUHATHI TPEX npyrux ero BepmuH: A(1;-1;0), B(0;1;-1), C(-
1;0;1).

KonTpoabnasi paboraNe7 mo Teme
«KoopauHaThI 1 BEKTOPa»
Bapuant Ne 1
1 [Ipy KaKkuX 3HAYEHUSAX N JaHHBIE BEKTOPBI IIEPIICHANKYIISIPHBL, €CIIN 5(6;—3;12);
b (-2;6;3n)?
2 | Nausl BexTops! a(5;n;4) u b (2;3;m). IIpy kakux 3HAYEHHUAX N 1 M 3TH
BEKTOPbI KOJIJTMHEAPHBI?
3 | CocTaBbTe ypaBHEHHE MJIOCKOCTH, KOTOPask MPOXOIUT uepe3 TOUKy B u
nepreHauKyssipHa npsimoit AB, eciim A(2;-1;3);B(3;4;-2).
4 | Halinute TOUKY nepecedeHus TpEX MIOCKOCTEMN, 3aIaHHBIX YPABHEHUSIMU: X-
y=4, y+z=2; X-z=3.
5 | Jlansl Touku A(1;2;3);B(2;3;1); C(3;1;2). Haitqure cos <BAC.
Bapuant Ne 2
1 [Ipy KaKuX 3HAYEHHUSIX N JTaHHBIE BEKTOPBI NEPIICHAUKYJIISPHBI, €CIIN 5(5;—4;10);
b (2:-8;2n)?
2 | Naust Bektops! a(1;n;3) u b (-1;2;m). ITpu Kakux 3HAYCHHUSIX N ¥ M 3TH
BEKTOPBI KOJJTUHEAPHBI?

3 | CocTaBbTe YpaBHEHHE MIJIOCKOCTH, KOTOPAsi MPOXOIUT Yepe3 TOUKY A H

nepreHankysapHa npsimoit AB, eciim A(-3;-2;1);B(1;-2;2).

4 | HaiinuTe TOUKY nepecedeHus TpEX MIOCKOCTEMN, 3aIaHHBIX YPABHEHUSIMU: X-

y=6; y+z=3; X-z=4,

5 | Jansl Touku: A(2;7;-3); B(1;0;3); C(-3;-4;5). Haitnure cos <ABC.




Konmponwvnuaa paooma Ne 8 no meme «llIpouszeoonany.

Bapuanr 1
1 | y=15x*2x%+3x-2 6 | y=(2x-x*Nx
2 y=6x- 5 +4Vx Ty
3 _x° . X 8 _3x° —2x
=7~ Y x4
4 y:(ZX-S)(4X+3) 0] _ x? +3
Jx
5 | y=(4x>-3)(2x*+1) 10 | _4-2Jx
X
Bapuant 2
1 | y=2,5x2+5x*7x-4 6 |y=(4x—x2Rx
2 y=3x3-xi4+6\/; ! y= 6))((3_1
3 'S i X 8 _ 4x% +5x
=3+ 3 Y= 6 3
4 | y=(5x-4)(3x+2) 9 _ x? -4
Jx
5 | y=(3x*+4)(3x3-2) 10 y= 2 —4x
X

KontpoabHas padora Ne9 no reme «IIlpumeHeHue npou3BoIHON»

Ne 1

1. Haiigute ypaBHeHHE KacaTeabHOH K rpaduky dyHkmuu f(X)= 2x3-4X B TOUKe

Xo:-z

ook wn

Brruncnuth 3HaueHne BolpaxkeHus B crenenu 0,98
BbIUnCIATE 3HAYEHUE TPUTOHOMETPHYECKOTO BBIpaXeHHUs SIN X= 64°
Touka aBwxkercs 1o 3akoHy X(t)=3t>-2t>+4t. Onpenenuts v(t), a(t) mpu t=2

Ne 2

Boruncnuts 3Hadenne Gynxuun f(X)=x5-3x°+2x*-5x+2 B Touke X=2,02
BprunciauTh 3HaYeHUE BBIPAXKEHUS 1101 KOpHEM ,/9,0018

116

1. Haiigure ypaBHeHHE KacateabHOU K rpaduky ¢pyHkmuu f(X)= 3x3-2X B TOUKE

Xo=-1

1. Boruucnuts 3aauenne pynxmun f(X)=2x5-4x°+3x3-x+4 B Touke Xx=2,03
2. BwruuciauTh 3HaUeHUE BBIPAKEHUS MO KOPHEM +/9,0036

3. BbIMMCINTE 3HAYEHHE BIpaXkeHUs B crenenu 0,99118




4.
S.

BbIUnCINTE 3HAUEHHE TPUTOHOMETPHUYECKOTO BhIPAXKEHHUs COS X= 64°
Touka aBmwxkercs 1o 3akonHy X(t)=5t>-4t2+3t. Onpenenuts v(t), a(t) mpu t=1

KonmponbHasi paboma N210 no meme «lIpumeHeHue npou3eodHOl K

5.

uccniedoeaHuro hyHKUUU».
BapuaHT Ne1.

Haiitu craumonapHsle Touku Gynkimu f(x) = 2x3 + 3x2 — 1.

Haiitu sxcTpeMyMbl QyHKITUN

a) f(x) = x3 + 3x2 - 2x + 2; 0) f(x) = 2e> — 3e**.

2

Haiitu uHTEpBabl BO3pacTaHus U yobiBanus Gynkuun f(x) = x* — 18x

Haiiti HanGoJbIee U HauMeHblIee 3HaueHre GyHkmuu f(x) = 2x° + 3x? — 1
Ha oTpe3ke [-1; 2].

Uccnenosats Gpyrkimio f(x) = x3 — 3x u moctpouTts ee rpadux.
BapuaHT Ne2.
Haiitu cTranmonapusle Touky Qpynkuun f(x) = x3 — x2+ 1.
Haiitu skcTpeMymbl PyHKIIUU
a) f(x) =x3 - 3x% + 2x + 4; 6) f(x) = 3e* - 2¢**.

Haiitu uHTEpBabl Bo3pacTanus U yobBanus Gynknun f(x) = x3 + 3x% — 24x

+1

Haiiti HanOoJIbIIee U HaUMEHbIIee 3HaueHne QyHKmuu f(x) = x°~ x2+ 1 Ha
OTpe3Ke [-2; 1].

HUccnenosars Qpynkiuio f(x) = x* — 2x% 1 noctpouts ee rpaduk.

Koumpononas paboma Ne 11 no meme «Ilpuzma u napannenenuneor.

Bapuant Ne 1

B npsimoii TpeyroyibHOM npr3Me CTOPOHBI OCHOBaHUS PaBHbI 12¢M,
16¢m, 24cm, a BeicoTa pusmbl 20cM. HaiiauTe miomnaas ceueHus,
MPOBEIEHHOTO Yepe3 OOKOBOE PeOPO M MEHBIITYIO BBICOTY OCHOBAHUSI.




bokoBast TOBEPXHOCTh MTPABUIIBHOM YETHIPEXYTOJIbHOM IMPU3MbI PABHA
36¢cm?, a moJiHasi MOBEPXHOCTh S4cm?. HaliiuTe BBICOTY.

Haiinure nuaronaay mpsMOYTOJBHOTO MapajijiesienuIieia mo TpéM ero
M3MepeHusiM: 2; 3; 6.

B npsiMoM napaiienenunene CTOpoHbl OCHOBaHUS 8cM U 12¢cMm
obpasytot yroxa B 30°, 6okoBoe pedbpo 6¢cM. Haiinure mosHyto
MOBEPXHOCTh ATOTO MapajuIeIenuIea.

Bapuant Ne 2

B npaBuiibHOM YETHIPEXYTOIBHON MPU3ME IIONIAIb OCHOBAaHUS 64CM?,
a BbICOTa paBHa +41cMm. Haliiute nuaroHaiab NPU3MBL.

B npsimoit TpeyrosibHOM npu3Me Bce péOpa paBHBL. bokoBas
MMOBEPXHOCTH paBHa 48m2. HalinuTe BBICOTY.

Haiinure nruaroHany npsMOYTOJBHOIO MApAIIIENEIUIIENA 10 TPEM €TI0
M3MEpPEHUsIM: 6; 6; 7.

B npsimom napauienenumnene cTopoHsl OCHOBaHUA 6¢M 1 10cm
o0OpazyroT yroia B 60°, 6okoBas nosepxHoctsb 180cm?. Haitnute
MOJIHYIO MOBEPXHOCTh ATOr0 NapaijiesIeuIe 1a.

Koumponwvnas paooma Ne 12 no meme «llupamuoay.

Bapuanr 1

1

OCHOBaHHE MHPAMH/IBI — IPSIMOYTOIBHIK CO CTOPOHAMHE 8 1 4V5¢M.
Kax10e 60koBoe pedbpo paBHO 10cM. BeluuciauTe BHICOTY MUPaAMUIBI.

BoxoBoe pebpo nmupamMuibl pa3aenaeHo Ha S paBHBIX yacTel. Yepes ToOUuku
JETICHUS TIPOBEICHBI TIIOCKOCTH, MapasuiebHble OCHOBaHuIO. [Lnomanb
ocHoBaHuA paBHa S00cm?. Haiinure monaaym CeHeHUM.

BricoTa npaBuiIbHOM YETHIPEXYTOIBHON YCEUEHHON MUpaMUIbl paBHa 8CM.
CropoHbl ocHOBaHuUii paBHbI 16 u 4 cM. Halimute 60koBOe pedpo
APaMU/IBI.

BricoTa nmpaBuiIbHON YETHIPEXYTOJIBHON YCEYEHHOW TUPAMU/Ibl paBHA
V17cm. Croponbl ocHOBaHui 4 u 8cm. Haiinure muomans JuaroHaIbHOTO
CEYEHUsI.

Bapuanr 2

OcHoBaHue nupamuabl — poM6 ¢ quaronansiMu 12 u 16cm. Beicota
MAPAMHUJIBI TPOXOAUT YEPE3 TOUKY MEPECEUCHUS AUAaroHaIen U paBHa 12¢cMm.
Haiit 60KOBYIO MOBEPXHOCTH MUPAMHU/IBI.

Bricora nupamuast 15cm. [Tnomans ocnoBanust paBaa 450cm?. Ha kakom
pPacCTOSIHUM OT OCHOBaHMSI HAXOJIUTCSI CEUCHUE, TapaJUIeIbHOE EMY, €CITU
iomaab ceueHus: S0cm?.

B npaBriIbHOM YETBIPEXYTOJIBHON YCEUEHHON TUPAMU/JIE BBICOTA PaBHA
4cMm, a ctopoHbsl ocHOBaHus 6 1 10cm. Haiiaure quaroHainb 3Toi
MAPAMHJIBL.

B npaBrIbHOM YETHIPEXYTOJIBHON YCEUEHHON MUPAMHUJIE CTOPOHBI




‘ ocHoBaHud 4 u 10cM. Beicota paBHa 6¢M. Halinyte noJiHyr0 TOBEPXHOCT.

Koumponovnas paboma Ne 13 no meme «Tena u nosepxnocmu epawienus.
Bapmanr 1.

1. BricoTa xoHyca paBHa 96, a quameTp ocHoBaHUs — 56. Halimute oOpa3zyronryro
KOHYCa.

2. [Tmomaae 6OKOBOM MOBEPXHOCTH NUIMHAPA paBHa 807, a BeIcOTa — 8 .
Haninure nuamerp ocHOBaHUs.

3. InameTp ocHOBaHMS KOHYyca paBeH 60, a niuHa oopasyromeit — 50. Haiigure
IJIOIIAh OCEBOTO CEUEHHUS TOTO KOHYcCA.

4. BricoTa KOHyca paBHa 6 CM, yToJI IIPH BEPIITMHE OCEBOI'O CEUCHHS PaBEH 120°.
Hannure:

a) IIIOIIa/lb CEYEHUs KOHYCa IIIOCKOCTBIO, POXOIAIIEN Yepe3 IBe 00pasyolue,
yroJ Mexay koropsivu 30°;

0) mioniaasr OOKOBOM MOBEPXHOCTH KOHYCA.

5. OceBoe ceyeHne HWIMHpA — KBaApar, VIO (b OCHOBAHUS LIWIMH/PA PaBHA
16 cvm?. HaiiauTe momans MoHON MOBEPXHOCTH IUIMHIPA.

Bapmuanr 2.

1. BeicoTa koHyca paBHa 64, a nuameTp ocHoBaHusl — 96. Haiinure
o0pa3yrIyr KOHyca.

2. Ilnmomramb GOKOBOW MOBEPXHOCTH MUJIMHAPA paBHA 56T, a BBICOTAa — 7 .
Havinure nnamerp ocHOBaHUS.

3. HumameTrp ocHOBaHHUS KOHYyca paBeH 54, a nimuHa oOpasytoiein — 45.
Haiinure romans 0CeBOro CEYeHUs 3TOTO KOHYycA.

4. Pagnyc ocHOBaHMSI KOHYCa paBeH 6 cM, a 00pa3yrolias HAaKJIOHEHA K TUIOCKOCTH
OCHOBAHUS TMOJT YIJIOM 300, Haiigure:

a) IJIoIIAAb CEYeHHs KOHYCa IJIOCKOCTBIO, MPOXOIALICH uepes 1Be 00pa3yromiue,
yroJ Mexay koropeivu 60°;

0) mionaasr OOKOBOM MOBEPXHOCTH KOHYCA.



5. OceBoe ceueHue UUIMHIpa — KBaIpat, JuaroHayib kotoporo 4 cM. Haiinure
IJIOIIA/b MMOJHOW MOBEPXHOCTH LIWJIMHAPA.

Koumponovnas paboma Ne 14 no meme «Q0bém MHO20Y20/16HUKQ).
Bapuanr 1

1. — npsAMOyronbHBIN Mapaieaenunes ¢ usmeperusmu 4 cm, 6 cm u 10 cm.
Ero o6BmeM paBeH:

240 ;
80;

124 ;
4. 248.

2. 3anummmTe Teopemy (¢ hopmynamu):

w N e

1) 06 oObeMe npsiMOTO TIapajuIe/IeHIea;
2) 06 0ObemMe N-yroabHOM MUPAMU/IBI.

3. B npaBuIbHON YETHIPEXYTOJIBLHOM MUPAMUJIE TUATOHAIbL OCHOBAHUSA PaBHA § CM,
0oxoBoe pedbpo — 5 cM. Haiinure o0beM nmupaMuibl.

4. Haitnute 00beM MPaBUIILHOTO TETpa3jipa ¢ pedpoM 1 cMm.

5. B ocHoBaHuu napaiienenuneaa JeKUT KBaJIpaT co CTOPOHOM 4 cM, OOKOBOE
pedpo paBHO cM U 00pa3zyeT ¢ ABYMsI CMEXHBIMHU pedpamu yriibl 1o . Haliourte
0o0beM mapasesnenumea.

Bapuant 2

1. — mpsAMOYTOJIBHBIN TIapaJIeenunea ¢ u3mMepeHusiMu 9 cm, 9 cm u 10 cm.
Ero o6bem paBeH:

252 ;
270;
810 ;
4. 504 .

2. 3anumute TeopeMy (¢ hopmysiamu):

W N

1) 06 00beMe HAKJIOHHOTO MapalijieenuIena;
2) 06 0OBeMe TPEYTOIBHOM MUPAMU/IBI.

3. B npaBuIbHOM YETHIPEXYTOJIbHOM MUPAMUJIEC TUATOHAIbL OCHOBAHUS paBHa 12
cM, OokoBoe pedbpo — 10 cM. Haiinure o0beM nmupamMubl.

4. Haiimure 00beM IPaBUIBHOTO TETPadipa ¢ peOpoM CM.



5. B ocHOBaHuu nmapaienenuneaa JeKUT KBaIpaT Co CTOPOHOM 3¢cM, OOKOBOE
pebpo paBHO 5 cM U 00pa3yeT ¢ ABYMs CMEXHBIMU pebpamu yriisl 1o 45. Haitaure
o0BeM mapayuieenuneaa.

Koumponovnas paboma Ne 15 no meme «Qovém men epauienusny.

Bapuanm Ne 1

1 |20 MeTpoB aTrOMUHHEBOM MPOBOJIOKU UMeeT Maccy 96,8r. Halinure
JIMaMeTp MPOBOJIOKH, €CJIHM €€ TJIOTHOCTh paBHa 2,7 - 10°kr/m>.

2 | Kyua 3epHa umeeT KOHUYECKYIO (POpMY, pailyCc OCHOBaHUS KOTOPOil 3M, a
oOpasytromas 10m. Haiinure 06bEM 3epHa.

3 | Boicora yceuénnoro koHyca paBHa 5. Paguyc oHOro ocHOBaHHS B 2 pa3a
OoJIbllIe IPYToro, a 00pa3yrolas HaKJIoOHeHa o yriioM B 60° k
ocHoBaHM10. Haiinure 00bEM.

4 | YyryHHbI€ MIaphl BECAT KX Al 6Kr. HailTu nuametp KaXkaoro mapa, eciiu
ero IIOTHOCTE 7,2 + 103kr/m3.

5 | CBuHIIOBBIH mIap, AuamMeTp KoToporo 30cM, MeperiaBisioT B MAPUKU,
JIMaMETPbl KOTOPBIX B 5 pa3 MeHbIe. CKOJIBKO TAaKUX MIAPUKOB MOJTYYHUTCS ?

Bapuanm Ne 2

1 | [loroussiii MeTp Bep€Bku quamerpom 18mm Becut 0,52kr. Haitaure ero
IJIOTHOCT.

2 | CTor ceHa uMeeT KOHUYECKYI0 (opMy, palyC OCHOBAaHHUS KOTOPOro 4Mm, a
obpasyromas 10m. Halinure 006EM ceHa.

3 | Beicora yceuénHoro konyca paBHa 10. Paguyc ogHoro ocHoBanus B 2 pasza
OoJbIIIe IPYTOTo, a 00pa3yrolias HakKJIOHEHa Mol yrioM B 45° k
ocHoBaHMi0. Haliute 00BEM.

4 | TpeOyeTcs neperiaBuTh B OJUH I1ap ABa 1apa guamerpamu 20cm u 30cwm.
Haiitn nmameTtp HOBOrO mapa.

5 | Umeercs kycok cBuHIIAa Maccor 3kr. CKOJBKO IIAPUKOB TUaMeTpoM 1,5¢cm

MOYKHO OTJIUTh U3 CBUHIA. [[10THOCTH cBUHIIA paBHa 11,4 kr/cm?.

Konmponvuaa paooma Ne 16 no meme «Kopru u cmenenuy

Bapuant Ne 1

1 1

Bemaucnurs: 492; 10003

5%.4973
Boeruucanrs:

7—7 .253
-1

Boeruncinure: 325

1 1
CpaBnute: 52 u 53

2 -1 -5 1
YropocTuTe: az -as ; ye6 lys

VIIPOCTHTE: (6_71)4

N O O B W N

7
YTpocTuth: y3 -3/ y2




8 | Haiinure 3nauenue Beipaxkenus: 213- 2707 . 407
-1 1
o — = .3
9 HaiijmTe 3HaueHne BEIpaxkenns: 83 163 :3/2
. 1 -1
10 Hatimute 3Hauenue Beipakenus: (— - 0,04) 2
36
-1 -1
T 1.7t
11 Berancnuts: 216 3 '(g) 2.5-1. (E 2
5 1
12 o x6 +x3
Haiinure 3HaueHue BBIpOKCHUS: —— npu X=1,44
x6 —x3
Bapuant Ne 2
1 1 z
Berunciure: 273; 6254
8112.1077
2 Boruncianth: ————
10 5 2717
3 -1
Brerunciurte: 16 4
4 1z
CpaBuure: 73 u 76
5 z -1 T2
Ymupoctute: ds -ds | ms :ms
-3
6 Vupoctuts: (p+ )*
1
4 -
! Yapoctuts: V3 -cs
8 | Haitmute 3nadenue Bepaxkenus: 25%3- 514 - 25025
9 1 5 31
Haitgure 3HaueHne BoIpakeHus: 43 23 : n
10 o ) 3 1 -1
Haiinute 3HaueHue BoipaskeHus: (57° - a) 3
1.7t i O
11 Berancnuts: (Z) 2 -162 -271- (E) 283
12 2

o m3 —2,25
Haiinure 3Hauenne BBIpAXKCHUSI——— [IpHU m=8

m3 +1,5

«Pewenue n0Ka3ameﬂbetxypaeHeHuﬁ, HepaeeHncme u cucmem ypaeuenuﬁ»

Koumponwvnas paoomaNel 7 no meme

Bapuanm No |
1 3\3x+1  ,7\5x—-3
Peminthb ypaBHeHUe: (;) =(§)
2 | PeminTh ypaBHeHue:  22¥-8¥t1=(Q
3 | Peminth ypaBHenue: 4T 4+ 4%=320
4 | PemiuTh ypaBHeHHe: 36%-4-6%-12=0
5 | Pemmth ypaBHeHHe:  5-9*+9%2=406
6 | PemiuTh HepaBeHCTBO: 1,6%<2,56
7 | Pemunth HepaBeHcTBO:  0,42%11>0,16
8

1 X
PeliuTh HEpaBEeHCTBO: (g) -5:67%-6<0




2y—x —
PelmuTh cUCcTEMYy ypaBHEHUH: { 81
3*¥7y+2 = 27
10 1\*
PeminTh rpaduyecku: (Z) >2x+1
Bapuanm Ne 2
1 | PemuTh ypaBHeHue: \/3%-4/2%=36
2 | PemuTh ypaBHEHHe: X +3x-05=4,/7
3 | Pemmts ypaBHEHHE: 3-5¥*342.5x+1=77
4 | PelunTh ypaBHEHUE: 49*-8-7*+7=0
5 . NnN*¥-3 /1 x+1_
Pemuts ypaBHeHHeE: 5-(5) +(E) =162
6 | PeminTh HepaBeHcTBO:  1,4*>1,96
7 | PewnTh HepaBeHCTBO:  347%<27
8 | PemuTh HepaBeHCTBO:  4%-2%11.8>0
9 Xty = —
Pemuth cucreMy ypaBHEHUH: 16
2x+2y—1 =1
10 | Peminth rpaduyecku: 2* >3 —x

Koumponvnas paooma Ne 18 no meme «/lozapugpmuueckue ypasnenus u
Hepagencmeay.

Bapuant Nel

1

Haiiti yucino X:

a)loq s X=2; 6)00q x %:-2; B)L0( 2 X= £0q 2 6+ £0( 2 %

2 | YOpoCTUTh BBIpQXKEHHE C MIOMOIIIHI0 OCHOBHOTO TPUTOHOMETPUYECKOTO

TOX]IECTBA:

3)1,2 ,«agms; 6)3 1+00g32
3 | BeIUUCIUTE:

/0g,64
toq ,40- Loq 2 5; 6 .

a)toq 2 q25; )60934
4 | Pemiuth ypaBHEHHE:

2)00q 6 (L1X+3)=2: 6)tq x= Lq12+ %Eq4
5 | Pemnth HepaBEHCTBO:

a)loq, x>-2; 0)toq 7 (4x+1)<2

2

6 | PemuTh cucTeMy ypaBHCHHIA:

X+y=34
f0g,Xx+ /09,y =6

Bapuant Ne2




1 | Haiitu yncio X:

a)loq 3 x=4; 6)0oq %=—3; B)L0( 3 X= £0Q 32- £0q 3 %

2 YHPOCTI/ITL BBIPAKCHUC C ITIOMOIIBIO OCHOBHOI'O TPUI'OHOMCTPHUYICCKOTO
TOXACCTBA:
a)l ,4 Logy 47 , 6)4 1+009,3

3 | Beruucnurs:
a)00q 3 36- £0q 5 4: 6)-29281

/09,3

4 | Pemuth ypaBHEHHUE:
2)00q 5 (10x+5)=3; 6)tq x= g4+ %qu

5 | PemuTh HEpaBEeHCTBO:
a)loq, x<-3; 6)loq s (2x+6)>2

3

6 | PemnTh cuctemy ypaBHEHHIA:
X+y=17
(0g,;Xx — {09,y = /09,33

[IpakTHueckne 3aHATHS 1O MATEMATHKE MPEIHA3HAYEHBI JJISI CTYJCHTOB
CIIO no cnenuansHocTH: 23.01.17 « MacTep mo peMOHTY U 00CJIYKUBAHUIO
aBromoOmieii». Ha kypc orBeneno 52 uvaca. Ilpennmaraemsiii Kypc OCHOBaH Ha
3HAHUSAX U YMEHUAX, IOJYYEHHBIX CTYACHTAMU IIPU M3YYEHUU MATEMATUKU Ha
TEOPETUYECKUX 3aHATHUSX.
esu v 321244 NPAKTHYECKUX 3aHATHH!
® pa3BUTHME TIO3HABATEJIBHBIX HMHTEPECOB, HWHTEIUICKTYaAJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEM B TMpollecce pelIeHus 3aJady U
CaMOCTOSITEILHOT'O MMPUOOPETEHUSI HOBBIX 3HAHUM;

® BOCIIUTaHUE JyXa COTPYJIHUYECTBA B TMPOLECCE COBMECTHOTO
BBITIOJTHEHUS 3a/1a4, BBITIOJIHEHUSI CAMOCTOSITENIbHBIX PadoT;

" JCMOJIb30BAaHUE TMPUOOPETEHHBIX 3HAHUN M YMEHHUH ISl pelieHUs
MPAKTUYECKUX, KU3HCHHBIX 3a]1a4.

Kypc mnpakThueckux 3aHATHM  OPEXAE BCErO OPHUEHTHUPOBAH  HA
pPa3BUTHE y CTYACHTOB HMHTEpECA K 3aHATUSAM, HA OPTaHU3ALMI0 CAMOCTOSITEIBHOTO
[I03HABATEJIBHOIO MPOLECCAa U CAMOCTOSITEIBHOW MPAKTUYECKON JeITENbHOCTH. B
cOOpHUKE TPEICTAaBIICHA CUCTEMa 3aJad MOCTENEHHO BO3PACTAIONICH CIOKHOCTH
3a KypC MaTE€MaTUKW CpPEIHEN IIKOJbl. 3aHSATUA 1O PEMIEHUI0 TEOPETHYECKUX
3alad  JTal0T BO3MOXXHOCTh  00€CTEUWTh CTYJACHTOB MaTepuajiamMu s
camocToATeNbHON paboThl. C 3TOH 1ebI0 Mmocie pa3dopa MBYX- TPEX KITFOYEBBIX
3a/lay Ha 3aHSATUU  11€JecO00pa3Ho 1aTh KOMIUIEKT 3aJad MO JaHHOW TeMe st
CaMOCTOSITESIbHOM PabOoThI ¢ 00513aTEIbHBIM MOJIHBIM MUCbMEHHBIM 0()OPMIICHUEM.

[IpakTrueckue 3aHATHS ~ TPOBOJATCA B KabuHere maTeMaTuku. [Ipaktuueckue
3aHATHS BKIIOYAIOT CIIEAYIOUIME CTPYKTYPHBIE SJIEMEHTHI:




v’ MHCTPYKTaX, IPOBOJIMMBIN MPEIO/1aBaTeseM,
v/ caMOCTOSITebHAs IS TEILHOCTD CTYICHTOB,
v/ aHaJM3 M OLIEHKA BBIIIOJTHEHHBIX Pa0oT.

BBINTONIHEHUIO MPAKTUYECKUX pPadbOT MNpPEeIUIECTBYET IOOMAIIHSS IOArOTOBKA C
UCIIOJIb30BAHUEM  COOTBETCTBYIOIIEH  JiATepaTypbl  (Y4EOHHKH,  JIEKLUH,
METOJMYECKHE MOCOOMS M yKa3aHUs W Jp.) U MPOBEPKA 3HAHUI CTYJEHTOB Kak
KpUTEPUIN UX TEOPETUUECKON TOTOBHOCTH K BBIIIOJIHEHHUIO 3a/1aHUS.

KoHTponp 1 o1ieHKa pe3ynbTaTOB BBIMNOJHEHUS CTYAEHTAMH MPAKTHYECKUX
paboT HampaBlieHbl Ha MPOBEPKY YCBOEHHUS BCEX 3JIEMEHTOB COJIEPKaHUsS Kypca
MaTE€MaTUKH, OCBOCHHE yMEHHUH, HABBIKOB, PAa3BUTHsS OOIIMX KOMIIETEHIUH,
ONpeIeIEHHBIX TPOTPAMMON YUEOHOM TUCITUTIIINHBI.

dopma KOHTPOJISI BHITIOJIHEHHUS PAKTHYECKUX PadoT

OT4yeThl MO MpPaKTHYECKUM pabotaM O(OPMIISIOTCS B IHCHMEHHOM BHJIE
aKKypaTHO (B TETpaau s IPAKTHYECKUX paboT) U JOJDKHBI BKIOYATh B CEOS
CIIEIYIOIIHE TyHKTHI:

v/ Ha3BaHWE NPAKTUYECKOM paboTHI;

v’ 1eb IPAKTHYECKOM pabOoThI;

v/ BBINOJHEHHBIE 3a[aHKsl CBOETO BapUaHTa C YKA3aHUEM OTBETOB.

OreHKH 3a BBITIOJIHCHHE 33JIaHUH Ha MPAKTHYCCKUX 3aHATHSIX BBICTABJISIOTCS 110
MATHOAJUTPHON CHCTEME M YUYHMTBIBAIOTCS KaK IMOKa3aTelu TeKYIICH yCIeBaeMOCTH
CTYICHTOB.

TemaTuka NPaKTHYECKUX 3AHATHH:

[Ipaktuueckoe 3anstue Nel «/lefictBurensHble uncna. [lpubnmkeHHbie
BBIYMCIIEHUSD)

[Tpaktuueckoe 3ansTre No2 «I'eomeTpuueckue npeodpa3oBaHus MPOCTPAHCTBRA!
napajuieNIbHbIA EPEHOC, CAMMETPHUSI OTHOCUTENBHO TIOCKOCTHY. «[lapannensHoe
npoekTupoBanuey. «M300paxxeHus: MPOCTPAHCTBEHHBIX PUTYDPY.

[TpakTueckoe 3ansitue No3 «PanuanHast mepa yria. BpamarenbHoe TBHKEHHUE)

ITpaktrueckoe 3anstue Nod «@opMyibl CyMMBI U Pa3HOCTH

[Ipaktuueckoe 3anstre NeS«lIpoMexxyTku Bo3pacTaHusi, yObIBaHUs, HAUOOJIbIIEE,
HauMeHbllee 3HaueHus PyHKIMU. Toukn 3KCTpeMymay

[Tpaktrueckoe 3ansaTue Nob6 «PenieHne TpuroHOMETPUYECKUX YPABHCHUI.

[Ipaktrueckoe 3anatue No7 «Mcnosb30BaHre BEKTOPOB IPU PELIEHUU
MAaTEMATHYECKUX U NPUKIAJHBIX 3a]a4

ITpaktuueckoe 3ansatue No§ «Permienue 3a1a4 KOOpAUHATHBIM METO0M

[IpakTueckoe 3anstue No9 «lIpaBuia BEIYMCIEHUS IPOU3BOIHBIX)»

ITpaktrnueckoe 3anstre Nel() «Boruncienrie npon3BOJHBIX CI0KHON (QYHKIIUN

[Ipaktuueckoe 3anstre Nel 1 «HaxoxieHre HauMeHbIero, HauOOJIbILIETO
3HaYeHUs (PYHKIIMU HA OTPE3KEN




[Tpaktuueckoe 3anstre Nol2 «Iloctpoenue rpaduxoB hyHKIMIE»

[Ipaktruueckoe 3anstre Nel3 «Boluucienue onpeaesieHHbIX HHTETPaJIOB
Pa3IMYHBIMU CTIOCOOAMI)

[Tpaktuueckoe 3anstre Nol4 «Bepiunsl, pedbpa, rpaHd MHOTOTPAHHHUKA)

[Tpaktrueckoe 3anstre NolS «Ilapammenenunen. Ky6».

ITpaktrnueckoe 3anstre Nel6 «Ceuenunst Ky0a, IpU3Mbl, TUPAMHUJIBD)

[IpakTnueckoe 3ansatue Nel7 «IIpencraBnenue o npaBUIbHBIX MHOTOIPAHHUKAX
(TeTpanzp, Ky0, OKTa’aAp, JOACKAIP, HKOCAIIP)»

[Tpaktruueckoe 3anstre Nel8 «lllap u cdepa, ux ceyeHus»

[Tpaktruueckoe 3anstre Nel9 «Boruucienue o0bEMOB Tell U TOBEPXHOCTEN
BpaIICHUS

[Tpaktrueckoe 3anstre No20 «[logobue Ten. OTHOMEHHS 00HEMOB TIOTIOOHBIX
TEI

[TpakTuueckoe 3ansitue No21 «Ilomo6ue Ten. OTHOIIEHUS TIIOIA e
MOBEPXHOCTEH MOJOOHBIX TEID»

[Tpaktuueckoe 3ansaTue No22«CteneHu ¢ AeHCTBUTEIbHBIMU MTOKA3aTEIAMU, UX
CBOICTBa»

[Tpaktuueckoe 3anstue No23«I[IpeoOpazoBaHne MoKa3aTEIbHBIX BRIPAKECHUN)

[TpakTuueckoe 3anstue Ne24«Jlorapubmudeckas pyHkuus, e€ rpaduk u
CBOMCTBa»

ITpaktrnueckoe 3ansatue No25«IIpeoOpazoBanue norapu()MUYECKUX BBIPAKEHHID)

IIpaktnueckoe 3ansaTre No26 «Pemenue 3a1a4 Ha nepedop BapuaHTOBY

IpakTnueckoe 3ansaTue Ne 1
JeiictBuTe/IbHBIC YKc/ia. [IpubianKxeHHbIEC BHIYUCICHHS

Ilenv pabomur:

CMYOeHm OO0JIHCEH.

3HAMb:
- (opmynbl [Jis BBIUMCIEHUS TpaHUI] aOCOJIOTHOW W OTHOCHTEIIbHOMN
MOTPENTHOCTH ~ CyMMBI,  Pa3HOCTH,  TPOU3BEACHUS M  YaCTHOTO
MPUOIMKEHHBIX 3HAYCHUN YHUCEIT;

ymemy:

- BBIUHCIATH CYMMY, Pa3HOCTh, NMPOU3BEACHNE M YACTHOE MPUOIHUKESHHBIX
3HAYEHUU YUCEIL.

Ceéedenus u3z meopuu:

CnooiceHue npubIUNCeHHbIX 3HAYeHUL Yuce

['panuiia abCOMOTHON MOTPEITHOCTA CYMMBI PUOJIMIKEHHBIX 3HAUSHUI Yncen

paBHa CyMMe I'paHHUll a0COJIFOTHBIX MOTPEIIHOCTEN ITUX YUCEN:
A(a+b)=Aa+Ab,

rae a u b — npubamkeHHbIe 3HaUeHus dncelt; Aa u Ab — rpanutipr a0COMIOTHBIX

MOTPEIIHOCTENW COOTBETCTBYIOIIUX MPUOIHKEHUI.

['panuIia OTHOCHUTENBHOM MOTPEUTHOCTH CYMbI BBIYUCIISAETCS 1O (hopmyie:




Ilpumep 1.

Haiitu cymmy S npubmmkeHHbIX 3Ha4eHui ancen 6,8+0,05; 4,3+0,05 u

3,575+0,0005.

Pemienue:

BBIYHCIIUM CYMMY 3aJJaHHBIX YUCEJ U CYMMY UX MOTPEITHOCTEM:

S=6,8+4,3+3,575=14,675;

AS=0,05+0,05+0,0005=0,1005.

['panuIia aGCOMIOTHOM MOTPENTHOCTH 3aKatoueHa B npenaenax 0,05<0,1005<0,5. B

MPUOJIMKEHHOM 3HAYCHUU CYMMbI BEPHBIMU SIBJISIOTCS JTUIIB IBE LIUQPHI (B

paspsiaax JecATKOB U eauHul). [lomydeHHbIN pe3yabTaT OKPYTriauM 0 €OUHULL
S=14,675=15.

Bviuumanue npubaudicennvbix 3uaueHuil yucen
['panuiia abCOMIOTHON MOTPENTHOCTH PA3HOCTH ABYX NPUOIMKEHHBIX 3HAUCHUI
YyuCell paBHA CyMME T'PaHHUILl UX aOCOTIOTHBIX MTOTPENTHOCTEM:
A(a-b)=Aa+Ab.
['panu1ia OTHOCHUTENBHOM OTPEUIHOCTH PA3HOCTH BBIYUCIISIETCA 1O PopMyJIe:
Aa+ Ab

€a-b— a—b
Ipumep 2.

Boerauciuth pa3HOCTh ABYX MPUOIMKEHHBIX 3HaUeHUM uncen a=5,863+0,0005 u
b=2,746+0,0005. Haittu A(a-b) u €.

Pewenue:

BBIUHUCIIIEM TPAHHUILY a0COTFOTHOM MOTPENTHOCTH pa3HoCTH a-Db:
A(a-b)=0,0005+0,0005=0,001.

B npubmmkeHHOM 3HaYE€HUN Pa3HOCTH MEUQPa B pa3psie THICIIHBIX HE MOXKET
ObITh BepHOH, Tak Kak A(a-b)>0,0005. Urak, a-b=3,117=3,12. AGcooTHas
norpemHocTh pazHoctu 0,001. B npubnnxkennom unciie 3,12 Bce U@ pbl BEpHBIE.
HaxomuM OTHOCHTENbHYIO TOTPEITHOCTh PA3HOCTH:

0,001

€a-b= S,T =0,00032~0,03%.

Ymnoorcenue npubnudicennvix 3Hayenull yuces

DopMyJIbl 171 OLIEHKH TPaHUI] aOCOJIFOTHON MOTPEITHOCTH MTPOU3BEACHUS
(4acTHOTO0) CJIOXKHBI, TO3TOMY Ha MPAKTUKE CHavaJla HAXOAT OTHOCUTEIbHYIO
MOTPENTHOCTD MPOU3BEIeHNUS (JACTHOTO), & 3aTeM IPAHUILY a0OCOFOTHOU
MOTPEIIHOCTH MPOU3BEAEHUS (YACTHOTO).

dopMyIibl 171 TpaHUI] A0COTFOTHOM U OTHOCUTEIbHOM MOTPEIIHOCTH HEKOTOPHIX
byHKIMIA TpuBeeHbI B Tabmuie 1.



Tabnuna 1. ®opmynsl ass rpaHul] a0COIIOTHON M OTHOCUTEIBHON MOTPEUTHOCTEH.

No | Ddynkuga I'panua abcoroTHOM ['pannuia OTHOCUTENBHOU
n/n NOTPEIIHOCTH MOTPEIIHOCTH
1 y=ab Ay=|b|-Aa+|a|-Ab . _Aa Ab

" a b
2 y=abc Ay=|bc|-Aa+|ac|-Ab+|ab|-Ac o _ha_ Ab Ac
 a b ¢
3 y=a" Ay=n a"!-Aa __Aa
gy = n?
4 y=a? Ay=2a-Aa Y.
, =
a
5 y=a’ Ay=3a%-Aa . _gha
, =
a
6 y= \/; Av= Aa g = &
) 2
7 -3/a Aa _Aa
’ N et i
8 -a bl-Aa+|a|-Ab :ﬁ A_b
y b Ay:H bZH &=+
Ilpumep 3.

Haiiti BepHbie nudpsl mponsBeneHns NpuOImKeHHbIX 3HaueHnii yncen a=0,3862
u b=0,8.

Pewenue:

umeem 0,3862-0,8=0,30896. I'panu1isl aOCOTIOTHON IMOTPEITHOCTH COMHOKHUTECH

pasubl 0,00005 u 0,05. ITo dopmyne ¢, = %+%b HaXOJVM OTHOCUTEJIbHYIO

IIOrPEMIHOCTD MPOU3BEACHUS:
0,00005 0,05
Eap = +
0,3862 0,8
Haxonum rpanuily abCoFOTHON MOTPEITHOCTU MPOU3BEICHUS
A(ab)=0,30896-0,063=0,0195;
0,005<0,0195< 0,05.
[TonyueHHBIN pe3ysbTaT 03HAYAET, UTO B MPOU3BEACHUHU OHA BepHas nudpa (B
paspsne necatsix): 0,30896=0,3.

=0,063 .

Ilpumep 4.
Brrunciauts 06beM mummHapa V= nR?H, ecim R=45,8 cm, H=78,6 cMm.
Pemenue:
1o opmysie oObeMa IUITHHIPA, UMEEM
V= 1-45,8%-78,6=517000 (cMm>).



Aa Ab Ac

Hcnonesysa popmyny &, = Y + B + S v nojaras n~=3,14, Haxoaum
OTHOCUTEJIBHYIO IOTPEIIHOCTD:

Ar 2AR AH 0,006 2-0,05 0,05
=—+ + = + +

T R H 314 458 78,6
HaxonuMm rpanuily abCoIOTHON MOTPEIIHOCTH:

AV=V-gy=517 000-0,0044 = 2270 (cm3).

BepubimMu miudpamu sBisitores S u 1.

=0,0044 .

&y

,ZZ@]Z@HM@ npu5JZu9fC’eHHblx 3HAYEeHUU yucen

Ilpumep 3.

Haiitu rpannity abCcoMIOTHON MOTPENTHOCTH YaCTHOTO MPUOIMKEHHBIX 3HAYCHHM
yucei a=8,36+0,005 u b=3,72+0,004.

Pemenue:

numeeM 8,36:3,72=2,25.

Aa Ab
[To bopmyie &, =—+—— HaXOJUM OTHOCUTEILHYIO IIOrPEUIHOCTH YACTHOTO:
a b

Aa Ab 0,005 0,004
E,=—+—= +
- a b 836 372

b
Haxoaum rpanuity abCoa0THOM MOTPENIHOCTH YaCTHOTO:
A(a/b)=2,25-0,002=0,0045.
[TonyuyeHHBIN pe3yJbTaT 03HAYAET, UYTO B YACTHOM BCE TpU LIUGPHI BEPHBIE.

- 0,002 =0,2%

Ilpumep 6.
Breraucnurts X:b;ic’ ecJIy U3BeCcTHO, yTo a=7,2+0,05, b=3,46+0,03, ¢=5,09+0,04.

Pemenue:

_a 7,2 B

" b+c 346+500

_AX _Aa_Ab+Ac_005 0,03+0,04
X a b+c 7,2 8,55

AX=X-ex=0,844-0,015=0,0127; X=0,844+0,0127 nimu X~0,84+0,01.

HaxomuMm X 844 -

£, =0,015 :

3aoanus 01 cCAmMoOCMOAMENbHO20 PEULEHUA:
Brraucnure cymMMmy, pa3HOCTb, POM3BEICHNE U YaCTHOE MPUOIMKEHHBIX
3HAYCHUI YUCEJI:

1 BapuaHT 2 BapuaHT 3 BapuaHT

V1345 ¢ ueThippMs 0,456:0,0005 n V3,4/5,47 ¢ 4eThIppMs
3HAYAIMMU IT(ppamu. 3,35+0,005. 3HaYAIMMU Iudpamu.
4 BapuaHT S Bapuaur 6 BapuaHT

8,72 u 2,6532, rpannnsl | 6,54+0,005; J5, 7 B3sB
a0COTIOTHOMH 16,022+0,0005 n HpI/I6J'H/I)KeHHBIe




norpemHocTy kotopeix | 1,9646+0,00005. 3HA4YEHUSI KOPHEM C
COOTBETCTBEHHO PaBHBI ToyHOCTRIO J10 0,001.
0,005 u 0,00005.

7/ BapuaHT 8 BapuanT 9 BapuaHT
V2,4/3,411 ¢ yereippMst | @a=19,8+0,05 a=68,4+0,02 u
3Ha4YalIMnu HI/ICI)paMI/I. b:48,4i0,03. b:72,8i0,4.

Konumponwvnsie gonpocwi:

1. Tlepeuncnure AEHCTBUS HAJ TPUOTMHKCHHBIME 3HAYCHUSIMHU YHCEIL.

2. llepeuucnure ¢GoOpMyabl sl BBIUMUCICHUS TpaHUIl a0OCOIIOTHOW U
OTHOCHUTEJIbHOM MOTPENTHOCTENH HEKOTOPBIX (PYHKIIHMA.

Jumepamypa: [4, c. 14-18]
IIpakTuyeckoe 3ansitue Ne 2

I'eomeTpuyeckue npeodpa3oBaHus MPOCTPAHCTBA: MapaLIeJIbLHBII MepeHoc,
CHUMMETPHSI OTHOCUTEJIBHO MJIOCKOCTH
Lenv pabomuwr:

CMYOeHm OO0JIHCEH.
3HAMb:
- OIIpeieNieHre TapaJlJIeIbHOTO MEPEeHOCca U €ro CBOMCTBRA,;
- (hopMyJIBI AJ1 TapaJUIEILHOTO TIEPEHOCA;
ymemb:

- BBITIOJIHSATH reOMETPUYECKUE npeoOpa3zoBaHus IPOCTPaHCTBA!
napajieIbHbINA MePEHOC, CHMMETPHUS OTHOCUTENLHO TUIOCKOCTH.

Ceéedenusn u3z meopuu:

llapannenvusiu nepenoc u e2o ceolcmesa

Harnsinno napannensmusiii nepenoc onpenensieTcs: Kak npeoOpa3oBaHue, IpH
KOTOPOM TOYKHM CMEIAIOTCS B OJTHOM U TOM K€ HANpaBJIECHUU HA OJTHO U TO K€
paccrosinre. Takoe omnpenesieHue He SIBISETCS MaTeMaTUYECKH CTPOTUM, TTOTOMY
YTO B HEM YNOTPEOISETCS BBIPAXKEHUE «B OJHOM M TOM € HaIpPaBICHUMN,
KOTOPOE€ CaMO HYyXJaeTcsd B TOYHOM OIpeAcsiieHMu. B cBsI3u c  3TuM
napajieIbHOMY TIEPEHOCY MBI IaJIUM APYroe, OTBEUAIOIIee TOMY K€ HArJIsTHOMY
MPEACTABICHUIO, HO YK€ CTPOTO€ ONPEICIICHHE.

BBegem Ha miockocTH JAeKapTOBBI KoopAuHATHl X, V. I[IpeobpazoBanme
dburypsl F, npu KOTOpoM MPOU3BOJIBHAS €€ TOYKA (X; )) IEPEXOAUT B TOUKY (Xx+a;
y+b), tae a u b oxHM U Te ke A Bcex Touek (X; y), Ha3bIBACTCS MapaslieIbHBIM
nepenocoMm. [apastenbHblil epeHoc 3agaercs hopmyaamu X'=X+a, y=y+b.

Otr HopMyJTbl BRIpAXKAIOT KOOPJIWHATHI X', ' TOUYKH, B KOTOPYIO TIEPEXOIUT
ToukKa (X; ) IpU MapaJiIeIbHOM TIEPEeHOCE.
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Pucynok 38. [TapaiuienbHbIil IepeHocC

Tapannenshvlii nepenoc ecms 08udiceHe
JlefiCTBUTEIILHO, JIBE NMPOM3BOJIBbHBIE TOUKH A(X1; y1) K B(x2; V2) mepexomsiT
IpH apaiebHoM nepeHoce B Touku A'(x1t+a; y1+b), B'(xata; yo+hb).
IToaTomy
AB?=(x2-x1)’+(y2y1)’,
A'B?=(x-x1)*+(y2p1)*.
Otcrona AB=A'B'. T. 0., napajuiebHbIil IEPEHOC COXPAHSIET PACCTOSHUSA, a
3HAYUT, ABJISCTCS JBIKEHHEM, YTO U TPEOOBAJIOCH 10KA3aTh.
HasBanue «napannenvuviii nepenoc» ONPaBObIBACTCS TEM, 4YTO TPH
napajuieJlbHOM —IEPEeHOCe TOYKM CMEHIAI0TCA 10  HapauleidbHbIM (WK
COBIIQIAIOIINM ) IPSIMBIM Ha OJTHO H TO )K€ PACCTOSIHHUE.

A 4

8 8
Pucynoxk 39. [lapannenbHblil IEpEHOC

Cummempust OmHOCUMENbHO NIOCKOCHU

CumMeTpuss  OTHOCUTENIBHO  IUIOCKOCTM — 3TO TaKO€  CBOMCTBO
reOMETPUYECKON (DUTYpBI, KOTIa TI000i TOUKE, PACIIOIOKEHHOU 1O OHY CTOPOHY
IJIOCKOCTH, BCerma OyJeT COOTBETCTBOBATH TOYKA, PACIOJIOKEHHAS MO JIPYTYIO
CTOPOHY TIUIOCKOCTH, a OTPE3KH, COCIUHAIONIME JTH TOYKH, OYyIyT
MEPHEHIUKYJIAPHBI JIOCKOCTA CUMMETPHUU U ACJISITCS €10 MOIMOJIaM.

CrnenyeT OTMETUTb, 4YTO [JIB€ CHUMMETpPUYHBIE (UTYpbl WM  JIBE
CUMMETPUYHBIC YaCTH OJHOU (PUTYPHI MPU BCEM MX CXOJICTBE, pABEHCTBE 00HEMOB
¥ TUIOMIAJIe MOBEpXHOCTEW, B O0OIIEM cilydyae, HEpaBHbI, T.€. UX HENb3d
COBMECTUThL APYr C APYroM. DTO pas3Hbie (UTYpHI, UX HEIb3sl 3aMEHUTH JPYT
JpyroM, Harpumep, rnpapasi nepyatka, OOTUHOK U T.J. HE TOASTCS IS JIEBOU PYKH,
Horu. [IpenmeTsl MOTYT UMETH OAHY, JIBE, TPU U T.J. TUIOCKOCTEH CUMMETPUH.

Hanpumep, mpsimas mupamuga (puc. 40a, 4la), ocHOBaHHWEM KOTOPOW
SBJIIETCSI PABHOOCAPECHHBINH TPEYTOJbHUK, CHUMMETPUYHA OTHOCUTEIHHO OJHOU
miockocti P. Ilpu3ma ¢ takum ke ocHoBanmeMm (puc. 4006, 4106) mmeeTr nBe
IUTOCKOCTH CUMMETPHH. Y TPaBUIBHOMN IIeCTHYTroiabHON mpu3Mbl (puc. 406, 416)
UX ceMb. Tena BpallleHus: map, TOp, IMIIHHIP, KOHYC U T.J. IMEIOT OECKOHEYHOE
KOJIMYECTBO IJIOCKOCTEW CUMMETPUHU.
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Pucynok 41. M3o00pakeHne IOCKOCTEH CUMMETPUH

Ha wuyeprexax  IUIOCKOCTM  CHUMMETPUM  H300pa)xaroTCsi  TOHKUMH
IMITPUXITYHKTUPHBIMU ~ JIMHUSIMHU, SABJIIOIIMMUCA Kak Obl  cledaMM  3THX
IJIOCKOCTEN. Ecim Tako# ciez coBIIaaeT ¢ Apyrou JIMHUER depTexka, HallpuMep, ¢
KOHTYpPHOM, TO OHa IPOBOJUTCS B BUAE TOHKUX IITPUXOB, BHIBOAUMBIX 32 KOHTYP
n3o0paxkeHus Ha 5 — 8 MM. Ha deprexxe HaHOCATCS clebl TOIBKO TEX TIOCKOCTEN
CUMMETPUH, KOTOpbIE NEPINEHAUKYJISAPHBl IUIOCKOCTH MPOECKUUH JaHHOTO
U300paKEHHUS.

[Ipy HanuuuM HECKOJBKUX MOJOOHO PACIHOJIOKEHHBIX IIJIOCKOCTEH
CUMMETpHUH, Kak y npusmbl (puc. 406), Ha depTeke M300pakaeTcsi TOIBKO OJIHA
B3aMMHO NEPNEHAMKYJISIpHAs Iapa CIeJoB, IO BO3MOXHOCTH TEX, KOTOpbIE
napajyIebHbI IFIOCKOCTSIM MPOEKIIHM.

JUIs1 reOMETPUYECKUX TEJl C TUIOCKOCTSAMHM CUMMETPHH, MMapajuIeIbHbIMU UX
OCHOBAHMSIM, HAIPUMEP IS IPU3M, CJIEJbI IUIOCKOCTEH CUMMETPHUM HA YEPTEkKaxX
IIOKa3bIBaTh HE MPUHSATO.

3aoanusn 014 cAamMoOCmMOAMENbHO20 PEUIEHUA:

Pemnre 3agaun:

1) lokaxuTe, 9TO MPHU ABMKECHUHU TTapAIIJICIIbHBIC TTPSMbIC 0TOOpaKaroTcs Ha
napasuieTbHbIC TIPSIMBIE.

2) JokaxuTe, 4TO NpU JBUKEHUU: a) MapajuiesIorpaMM O0TOOpa)xaeTcst Ha
napasuiesiorpamm; 0) Tpanerus oToOpaykaeTcsi Ha Tpamneuio; B) poMo
oToOpaxaeTcs Ha poMO; T') MPSIMOYTOJIbHUK OTOOpakaeTcsl Ha MPSIMOYTOJBHUK, a
KBaJIpaT — Ha KBaJpar.

3) Ha croponax AB u CD mapannenorpamma ABCD mocTpoeHb! KBaipaThl
(TJTOCKOCTH KBAaIPATOB MEPIICHIUKYIISPHBI INTIOCKOCTH MapajijIeiorpaMma).
Hcrnonb3ys mapaiienbHbIi IEPEHOC, JOKAKHUTE, YTO OTPE30K, COCTUHSFOIIHIMA
LHEHTPBI 3TUX KBAJIPAaTOB, PaBEH U napaseneH cropone AD.



Koumponwnwie gonpocwi:

1. JlaiiTe ompenelieHHE MNapaJlJIeILHOIO IEPEeHOCAa W TEPEUYUCIUTE €ro
CBOMCTBA.

2. 3anumute GopMyIIbl IS MapajieIbHOTO TIepeHoca.

Jumepamypa: [16]

IIpakTuyeckoe 3ansitue Ne 2
IMapasJiesbHOE MPOEKTHPOBAHHUE

Ilenv pabomor:
CMYOeHm OO0JIHCEH.
3HaMb!
- CBOMCTBA MapaJuyIeIbHOTO MMPOCKTUPOBAHMS;
ymemb:
- CTPOHTH (PUTYPHI C TOMOIIBIO MAPATUICITLHOTO TPOCKTUPOBAHHMSI.

Ceéedenus u3z meopuu:

Ilapannenvnoe npoekmuposanue

[TycTh JaHBI IUIOCKOCTH O ¥ TipsiMas |, mepecekaroinas miockocTh a. BozpMeM
POM3BOJILHYIO TOUKY IMPOCTPAHCTBA A1 M TIPOBEIEM Yepe3 3Ty TOUKY Mpsamyto |y,
napauienbuyo |. IIpsMas |; mepeceder mIOCKOCTh 0L B HEKOTOPO# Touke A.
[Tonmy4yenHnast Takum 00pa3oM Touka A Ha3bIBAETCs MPOEKIMEH TOukH A Ha
IUTOCKOCTB 0L ITPH MIPOSKTUPOBAHUHU TapaieibHO MpsiMoit |. OOBIYHO KpaTKO
TOBOPST, 4TO TOYKA A eCTh apajijieibHas IPOSKIHs TOUKA Aj.

i 1
/ 7/ /
“—

Pucynok 42. [1apamienbHoe MPOEKTUPOBAHUE

Ilapannenvrou npoexyueil MpOCTPAHCTBEHHOU (UTYpbl @1 HA3BIBAETCS MHOKECTBO
® napayenbHbIX NPOEKIMM BCEX TOUEK JaHHOU (DUTYpPBI.

Cesoticmea napainenrbHo20 npoeKmupoearus

1) I[Ipoekuus npsiMoii ecTh npsiMasi.

2) IIpoexuuu napawieabHbIX TPSIMBIX TAPAIEIbHBIL.

3) OTHolIeHKE TPOEKUUNA JBYX MapaIeTbHbIX OTPE3KOB PABHO OTHOIICHHUIO
IIPOEKTUPYEMBIX OTPE3KOB.

OpmozoHanvHoe npoekmuposaHue
YacTHBIM cIydyaeM napajuieIbHOrO MPOEKTUPOBAHUS SABIISIETCS OPMO2OHAILHOE
NPOEeKmMuposaHue



[TycTh qaHBI TUIOCKOCTH O ¥ TipsimMast |, meprieHukysspHas o. BozbMmem
IPOM3BOJILHYIO TOUKY ITPOCTPAHCTBA A1 M TIPOBEIEM Uepe3 Hee MpsaMyro |q
napauiesibHyo | (1, cienoBarenbHO, MEPIEHANKYISIPHYIO IIOCKOCTH o). [Tpsimast
I mepeceueT MI0CKOCTh 0 B HEKOTOPOH TOYKe A.

i
4,

Pucynok 43. OpToroHajabHOE IPOEKTUPOBAHUE

HonyquHaﬂ TOYKa A Ha3bkIBacTCs OpTOFOHaHBHOﬁ HpOCKHHGI?I TOYKH A]_ Ha
IINTTIOCKOCTBH Q..

Opmoeonanvrou npoexyuei gueypvl @1 Ha TIIOCKOCTH 0, HA3IBAETCS MHOXKECTBO
@ opTOroHaNBHBIX MPOEKIMI BCceX TOUEK AaHHOU Qurypsl @1. Kak yacTHbIN
Clly4ail mapajjieIbHOr0 MPOEKTUPOBAHMS, OPTOTOHAIIBHOE MPOEKTUPOBAHUE
o0JazaeT BCEMU CBOMCTBAMHU MAPaILIEIbHOIO MPOEKTHPOBAHUS.
Ceoucmeo opmo2oHabHOU NPOEKYUU NIIOCKO20 MHO20Y20/IbHUKA
[1nomane S OpTOroHaIbHOM MPOEKLIUH MIJIOCKOTO MHOTOYT'OJIbHUKA Ha TUIOCKOCTH O
paBHa IIOMIAAN S IPOEKTUPYEMOTO MHOTOYTOJIbHUKA, YMHOKEHHON HA KOCHHYC
yIia Y MEX/y IUIOCKOCTbEO MHOTOYT'OJIBHHKA U TUIOCKOCTBIO O

s=S-cos(y).

Ilpumep 112.
Uepes cTopoHY OCHOBAaHMS TTPAaBUIIBHOM TPEYTOJIBLHON MPHU3MBI MPOBEICHA
mockocTk o yriaoM y=30° k miockocTn ee ocHoBanus. Halitu mromans
00pa3yroIIerocs CEUeHus, eCjIu CTOPOHA OCHOBAHUS paBHA 6 CM.
Pemenue:
T.K. TIPU3Ma MpaBUJIbHAS, TO €€ OOKOBBIC pedpa MepreHIUKYISIPHBI TIIOCKOCTH
ocHoBauwms. ClenoBaTeabHO, INTIOCKOCTh OCHOBAHMSI €CTh MPOCSKIIHSI TNTOCKOCTH
CeueHus.
T.x. B OCHOBaHMH MPABWIBHBIN TPEYTOJBHUK, TO €0 IJIOMAh paBHA:
a3
R
Hcnonb3ys CBOMCTBO OPTOTOHAJIIBHOM ITPOEKIUN, UMEEM:
_a%3
4cosy
3Has1, 4TO CTOPOHA OCHOBAHMA paBHa 6 cM U yroin y=30°, BEIUMCIIMM IIOMIAIb:

63 36V3 36
4c0s30 J3 2

4>
2

S

18



3aoanus 011 cAamMoOCmMOAMENbHO20 PEUIEHUA:

Pemute 3agaun:

1) KakoBbI mpoeK1uu JBYX MPSIMBIX HA MJIOCKOCTh, €CIIU: a) MpsSIMbIe
nepeceKaroTcsi; 0) mpsiMble CKPEIIMBAIOTCS; B) MPSMbIE MapalijiesIbHBbI.

2) Ha monenu ky6a ABCDA;1B:C1D; ykaxkute npoekIuy Ha MII0CKOCTh TpaHu
AA1B1B otpeskoB C1D;, AD, C1D u DB1, TpeyroasuukoB C1CD u ACD, kBaaparta
BB.C,C.

3) I'unorenysa IPIMOYTOIBHOTO TPEYTOIbHUKA paBHa 10 cM, a ocTpsiit yrox 60°,
HailiguTe muioniaab NpOEKIUHA 3TOTO TPEYTOJIbHUKA HA MIIOCKOCTh, COCTABIISAOILYIO
C IJIOCKOCTBIO Tpeyronbauka yroa 30°,

4) CtopoHbl TpeyrojabHUKa paBHbl 3,9 cMm, 4,1 cm u 2,8 cM. Haiinure miomaas ero
IPOEKIUK Ha MIIOCKOCTh, COCTABISIOILYIO C INIOCKOCTBIO TPEYTobHuKa yroa 60°,

Koumponwvnwie éonpocui:
1. Yto Ha3bpIBaeTCS MapayjICIbHOM MPOCKIIUEH?
2. llepeuncnure CBOMCTBA MAPAIICIHHOTO MPOSKTUPOBAHUS.
3. Uto Ha3bIBaeTCsA OPTOrOHAIBLHOMN MPOEKINEeH PUTyphI?

Jumepamypa: [16]

IIpakTHyeckoe 3ansitue Ne 2
MN300pakenus NpoCTPaHCTBEHHBIX GUryp

Ilenv pabomuwr:
CMYOeHm OO0JIHCEH.:
3HAMb:
- CBOICTBA MapauIeIbHOTO MTPOCKTUPOBAHMUS,
ymemy:
- u300pakaThb MPOCTPAHCTBEHHBbIE (UTYpHl HA IJIOCKOCTH C TOMOIIBIO
napaieIbHOTO MPOEKTUPOBAHUS.

Ceedenus u3z meopuu:
H306padsicenue npocmpancmeenHbIX puyp Ha niocKocmu
Jist n300pakeHHs] TMPOCTPAHCTBEHHBIX (QUIYp HA IUIOCKOCTH OOBIYHO
MOJIB3YIOTCS TapaJIEIbHBIM POEKTUPOBAHUEM.
A

Pucynox 44. N300paxkeHne NpoCTPaHCTBEHHBIX (PUTYP Ha MIOCKOCTH

[IpsiMmonuHeHble OTPE3KH (PUTypbl H300paxaroTcs Ha IUIOCKOCTH YepTexa
OTpE3KaMH.


http://school.xvatit.com/index.php?title=%D0%9F%D1%80%D0%B5%D0%B7%D0%B5%D0%BD%D1%82%D0%B0%D1%86%D1%96%D1%8F_%D0%B4%D0%BE_%D1%82%D0%B5%D0%BC%D0%B8_%D0%92%D0%BB%D0%B0%D1%81%D1%82%D0%B8%D0%B2%D0%BE%D1%81%D1%82%D1%96_%D0%BF%D1%80%D1%8F%D0%BC%D0%BE%D1%97_%D1%82%D0%B0_%D0%BF%D0%BB%D0%BE%D1%89%D0%B8%D0%BD%D0%B8,_%D0%BF%D0%B5%D1%80%D0%BF%D0%B5%D0%BD%D0%B4%D0%B8%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%B8%D1%85_%D0%BC%D1%96%D0%B6_%D1%81%D0%BE%D0%B1%D0%BE%D1%8E
http://school.xvatit.com/index.php?title=%D0%A4%D0%B0%D0%B9%D0%BB:30-06-11.jpg

Pucynok 45. N3o0pakeHne oTpes3ka Ha IJI0CKOCTH

JIelCTBUTENBHO, BCE MPIMBIE, TPOCKTUPYIOLINE TOUKU 0Tpe3ka AC, nexar B
OJIHOW IUIOCKOCTH, MEPECEKANIEN MIOCKOCTh a 1o npsmond A1Ci. IIponsBonbHas
Touka B oTpeska AC n3obpaxaetcs Toukoit By orpeska A1C.

OTHOIIEHHE OTPE3KOB OJHOM MpsAMOM WM NapajUIeNIbHBIX MPSMBIX
COXpaHseTCs IPH MapauIeIbHOM POECKTUPOBAHHH:

AB _AB,
BC BC,'

Ilpumep 113.

Jlana mapasuiesnibHasi TPOEKLUsl TpeyrojibHuKa. Kak mocTpouTh MpOeKIuu
MeJIMaH 3TOr0 TPEyroJibHUKa?

Pemenne:

NPy MapaJIJIEIbHOM TMPOEKTUPOBAHUU COXPAHSAETCS OTHOIICHHE OTPE3KOB
npsiMmoid. [ToaToMy cepeauHa CTOPOHBI TPEYTOJbHUKA MPOEKTUPYETCS B CEPEUHY
MPOEKIUU 3TON CTOpoHbl. (CienoBaTeNnbHO, MPOCKIMU MEAHaH TPEYroJbHUKA
OyIyT MeJlMaHaMU €T0 MPOEKIIUU.

3aoanus 0na camocmoameibH020 PeuleHua:
Pemmre 3anauu:

1) Tloctpouts wu300paxkeHne mpaBwiIbHOTO TpeyroibHuka ABC |
n3oopaxkenue BoicoThl BH 1 6uccextpucer AK.

2) Tpamenus ABCD — nmapaiienpHast TPOSKIUs paBHOOCAPEHHOMN TPAICIIHH.
[TocTpoUTh OCH CHMMETPHH U BBICOTY JAHHOM TPAaNELHUU.

3) HauepTture mapamienbHyr0 Tpoekiuio pomda ABCD, MMEIONEro yroi
A=60°. TlocrtpoiiTe H300pa)keHHE BBICOTHI 3TOr0 poMOa, IPOBEICHHONW W3
BEPUIMHBI OCTPOTO yTia.

Konumponwvnwie gonpocwi:

1. Yto Ha3bpIBaeTCS MapaICIbHOU MPOCKITUEH?

2. llepeuncnure CBOICTBA MAPAIIICIHHOTO MPOSKTUPOBAHUSI.

3. Uro sBiseTcs mMmapajuIeIbHOM TMPOEKIMEeW OTpe3Ka, TPEyrojabHUKa,
NPSIMOYTOJIbHHUKA, KBaJpaTa, OKPY>KHOCTH?

4. Kakue BeTWYUHBI HE U3MEHSIOTCS MPH MapaJIeIbHOM IPOCIUPOBAHUU?
(nMHA OTpe3Ka, TpalyCHasl Mepa YrjioB, OTHOILCHHS JJIUH OTPE3KOB, OTHOIIICHUE
TIoIaaeu nByx uryp)?

5. Moxer nM mnpu mnapajuieIbHOM NPOEUUMPOBAHUHU MapajuiesiorpaMMa
MOJIYYUThCS Tpareuust 1 Ha0oopoT?
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Jumepamypa: [10, c. 170-175]
IpakTHuyeckoe 3ansaTue Ne 3
Pagunannas mepa yria. BpamarejabHoe JBHKeHUE

Ilens pabomor:
CMYOeHm OO0JIHCEH.
3Hamb:

- OmpejeNeHus pajuaHa, CHHycCa, KOCHHyCa, TaHTeHCa M KOTaHTeHCa
YHUCJIOBOTO apTyYMEHTA;

- 3HAYCHMS TPUTOHOMETPUIECKUX (PYHKITUH HEKOTOPHIX apTYMEHTOB;

- 3HAaKM 3HAYCHWH TPUTOHOMETPUYECKUX (YHKIUNA IO KOOPIAWHATHBIM
YETBEPTIM;
ymemb:

- TEpPEeBOANTH 3HAYCHUS YIJIOB M3 PAJMAHHOW MEphl yIila B TPaJyCHYIO
Mepy U Ha00opoT;

- BBIYUCIISITH NPOCTEHIIINE TPUTOHOMETPUUYECKUE BBHIPAKECHHUS .

Ceedenus u3z meopuu:

Paouannas mepa

VYroin B 1 pagnan — 3TO TakOM LHEHTPAIBHBIN YrOJI, JJIMHA JyTH KOTOPOTO PaBHA
paanycy OKpYX HOCTH.

PannanHas ¥ rpagycHasi MEphI CBA3aHbI MEXKITY OO0 3aBHCHMOCTEIO 1 80%=n

m
180° pajuaH.

3HaueHus TPUTOHOMETPHUECKUX (DYHKIMI MOTYT OBITh Haii/IeHbI TaK, KaK 3TO
JeNanoch B Kypce reOMETpUHM, U3 IPSIMOYTOJILHOTO TPEYTOJdLHUKA C TUIIOTEHY30M
paBHO# 1 1 o ouepeny 3amasaeMsIx yrios: 30°, 45°, 60°.

pamuan; yroiu B N°=

3HaKW TPUTOHOMETPUUYECKUX (PYHKIIMIA MO KOOPAUHATHBIM YETBEPTSIM:
Howmep xoopaunatHOM | " m IV
YETBEPTHU
sina. + — —
cosal
tga
ctga

+ I+ |+ ]|+

EnuncTBeHHas yeTHas GyHKUIUS — KOCUHYC
cos(-a)=cosa.
Bce ocTanbHbIE OCHOBHBIE TPUTOHOMETPHUECKUE (QYHKIIUA HEUETHBIC:
sin(-a)= -sina;
tg(-a)= -tga;
ctg(-a)= -ctga.



Tabnuna 2. 3HayeHnss OCHOBHBIX TPUTOHOMETPUUYECKUX (PYHKIIHIA
Pagnannas 0 /4 V4 T T 27 3z Y/4
eps yrra 6|4 |3 |2 |3 |4 |6
Ppamycnast | g0 | 550 | 450 | 600 | 900 | 120° | 135° | 1500 | 1809
Mepa yriia
sina 0 1 Q ﬁ 1 ﬁ Q 0
2 2 2 2 2
cosa. 1 ﬁ Q E 0 — E _ Q _ -1
2 2 2 2 2
tgo. 0 ? 1 | 3] - | =3 1 |- 0
ctgo - | J3 1 ﬁ 0o |_ ﬁ 1 |- _
3 3
Paguannasa | 77 57 4r 3z 5z i 117 5
Mepa yria ? T ? 7 ? 4 5 T
Ppamycnast | 5100 | 9050 | 2400 | 270° | 300° | 315° | 330° | 360°
Mepa yriia
1 1
sina. -= | _ ﬁ _ ﬁ -1 _ ﬁ _ Q = 0
2 2 2 2 2 2
CcoSsa, _ ﬁ _ ﬁ — 1 0 l Q ﬁ -1
2 2 2 2 2 2
tgol ﬁ 1 J3 | - | =3 1 |- ﬁ 0
3 3
ctga J3 1 ﬁ 0o |- ﬁ 1 -J3| -
3 3
Ipumep 30.
Boeruuciure: Sin405°,
Pemenue:
noIHbIA Kpyr — 360° MOKHO «OTOPOCUTE:
sin405%=sin(405°-360°)=sin45°= -

Ilpumep 31.

BripasuTe B paguaHHON Mepe 3HaueHue yria 36°.

Penienue:




YTOOBI «IIEPEBECTU» IPATYCHYIO MEPY YIJIa B pailaHHyI0, HEOOXOAUMO 33JaHHOE

3HAYCHUE YMHOXUTH Ha 18760 , T.0. IOJIyYUM
360= 36° 7 _7
180° 5
Ilpumep 32.
Bripazurte B rpagyCHOM Mepe 3HAYECHUE yTIJia 2?7[ :
Pemienue:

YTOOBI «IIEPEBECTU» PATUAHHYIO MEPY yTiia B IPAIyCHYI0, HEOOXOIMMO 3aJJaHHOE

180°
3HAYCHUC yMHO}KI/ITI) Ha , T. O. HOJ'IyLII/IM
2_7z_1800 _ 360° _ 790
5 T 5

3aoanus 011 camoCmoAmMenbHO20 PeuleHUA:

1 Bapuant 2 BapuaHT
Nel. Beipazure B Nel. Beipazure B
paJiraHHOU paanaHHoM (TpaLyCHOMN)
(rpanycHolt) Mmepe Mepe 3HaUCHUE yria:

T 3
3Hauenue yrina: 60°; r 180°; =

No2. Beruuciure:

V2 5sin (— %) 6 cos(— ZZTHJ +

+2tg——\/_t 23”

No2. Beruuciure:
sin 2010° + 4tg (-855°) +

++/3c0s(—1590°).

3 BapuaHT

Nel. Beipasute B
palaHHON
(rpamycHoit) Mepe
3HaueHue yria: 270°;
Y4

36

No2. Brrumciure:

sin (—390° )+ 4tg (~405°) +
++/3¢0s%(~420°).

4 BapuaHT 5 BapuanT
Nel. Beipazure B Nel. Beipazure B
pagIraHHOU paauaHHOU (rpagyCHOM)

(rpamycHoitl) mepe Mepe 3HaueHue yria:

6 BapuaHT

Nel. Beipasute B
paaHHOMN
(rpamycHoil) Mmepe

(rpagycHoil) mepe MEpe€ 3HAUYCHUE yIJIa!

3Hauenue yraa: 120°; o 3HaueHue yrina: 360°;
37 310% 3 51

4 Ne2. Beraucnure: 4
Ne2. Beruucnure: s ( 37 j ( 117:) Ne2. Brruucure:

. 0 0 2sin| ——— |-6cos| ——— |+ 0 0
sin1500° +tg(—7657) + 4 3 c0s 2160 " + g (8557) +
+ §c05(1845 9. + 2t9 = _3 ctg( 23”} +/3sin(~1590°).

7 BapuaHT 8 BapuanT 9 BapuaHT
Nel. Beipazure B Nel. Beipazure B Nel. Beipasute B
pagIraHHOU paauaHHOu (TpagyCHOM) pagiuaHHOU

(rpamycHoit) Mepe




3Hayenue yria: 15000
3

18

Ne2. Breruucnure:

sin 2190° +%tg2(—405°) +

i

E .
No2. Beruucnure:

216°;

3Hauenue yriaa: 90°;
o

? .

Ne2. Beruncnure:
c0s405° ++/3tg(750°) +

J3

++/3c0s(—420°). = cos?(—1590°).

Konmponwsuuie eonpocwi:
1. Yro HazpiBaercs yraom B 1 paguan?
2. B kakux eIuHHUIIAX U3MEPSIOTCS YIIIbI?
3. Ilepeuncnure 3HaYECHUS] HEKOTOPHIX TPUTOHOMETPUUYECKUX (PYHKIIUHA.

Jdumepamypa: [5, c. 5-7]

IIpakTuyeckoe 3ansitue Ne 4

®OPMY.JIbl CYMMBbI 1 PASHOCTH TPUTOHOMETPUUYECKHUX ®YHKIIUM
[ens: hopMupoBaHUE HABBIKOB HCIIOIL30BaHUS (POPMYIT CYMMEBI M1 pa3HOCTH TIPU
npeoOpa3oBaHUM BBIPAKECHUH.

Teopernuecknii MaTepuaJl
CyMMa CMHYCOB ABYX YIJIOB paBHA yABOEHHOMY IIPOU3BEICHUIO CHHYCA
ITOJIyCYMMBI 3THX YTJIOB HA KOCUHYC UX MOJYyPa3HOCTH
a+f a-
/ -COS /J)
2
Pa3HOCTB CHHYCOB BYX YIJIOB PaBHA YABOCHHOMY IIPOM3BEACHUIO CUHYCA
IIOJIyCYMMBI 3THX YTJIOB HA KOCUHYC UX IOJYyPa3HOCTH
a - a+
ﬂ COS /)j
2
CyMMa KOCHHYCOB JIBYX YIJIOB paBHa YBOEHHOMY ITPOU3BEIECHNIO KOCUHYCA
ITOJIyCYMMBI 3THX YTJIOB HA KOCUHYC UX MOJYyPa3HOCTH
a+ a-
/3 ‘COS ﬂ
2
Pa3HOCTh KOCMHYCOB IBYX YIJIOB paBHa B35TOMY CO 3HAKOM «MHHYC» YABOEHHOMY
IIPOU3BEACHUIO CHHYCA MOJIyCYMMBI 3TUX YIJIOB HA CHHYC UX NOJIyPa3HOCTH
o+ . a-
ﬂ -S1n '8

sin ¢ +sin £ =2sin

sin - sin £ =2sin

cosa +cos ff =2cos

cosS@ - cos ff =-2sin

2
sin(x + y)
tgx +1gy =——
CyMMa TaHT€HCOB JIBYX YTJIOB: cosx -cosy
sin(x - y)
1gx-1gy =———————
COsSx COS Yy

Pa3HOCTh TAHT€HCOB ABYX YTJIOB:

Ipumep 1. Berancmute sinl0° +sin50°



Penienue:

sin10” +sin 50 =2sin 10 ;50 -cos10 -250 =2sin30° -cos(- 20°) =2 % 0s20" =cos20°
Ipumep 2. Berancmure ©0s90" - cos307
Pemienue:
c0s90” - cos30” =-2sin 20 +30 sin %0 - 30 =-2sin60" sin30" =- ﬁ 1 ﬁ
2 2 2 2 2
15
YupaxHeHus
1. TlpexncraBbTe B BUJE IPOU3BEACHUS:
1. sin40” +sinl6’
2 sin20° - sin40°
3. cos46’ - cos74°
4. cosl5” +cosd5’
. 2T .o
Sin — +Sin —
5. 5 5
117z RY/4
COS—— +CcOS—
6. 12 4
H H +cosa
7. 03
SlIlH H = SIHH E H
8. b6
9 18 25 + tg35
el -1g L
10. 5 10
2. JlokakuTe TOXKIECTBO:
sin 2x +sin 6x
— =tgdx
1. cos2x+cosbx
2 sin87° - sin59” - sin93° +sin61° =sin1”
3. cos115” - cos35" +cos65" +cos25° =sin5’
KoHTpoJibHBIE BONIPOCHI
1. Yemy paBHa CyMMa CHHYCOB?
2. YeMy paBHa CyMMa KOCHHYCOB?
3. UeMy paBHa pa3HOCTb CHHYCOB?
4. Yemy paBHA pa3HOCTb KOCUHYCOB?
5. Uemy paBHa cymMa TaHT'€HCOB?
6. Uemy paBHa pa3HOCTh TAHT€HCOB?

IIpakTuyeckoe 3ansaTue Ne 5
IIpome:kyTkH Bo3pacTaHus, yObIBaHUS, HaM0OJIbLICE, HAUMEHbIIEE 3HAYCHUS
¢pyskuuu. Touku IKCTpEeMyma



I]env pabomor:
CMYOeHm OO0JIHCEH.
3HaMb!
- ompejeseHus Bo3pacTaromiek (yobIBaroiiei) pyHKINH;
- ompejeNeHus] TOUYKM MaKcuMyMma (MUHUMYMa) QYHKITUY;

- HAXOAHUTh MPOMEKYTKH MOHOTOHHOCTU (DYHKIIUY;
- BBIUUCIATH TOUYKHU SKCTPEMyMa (PYHKIIHH.

Ceedenus u3z meopuu:

Bospacmanue u yovieanue ¢hynxyuii

dyuknws f Bo3pactaer Ha MHOXKeCTBE P, eciiu JiIst JTF0OBIX X1 U X2 U3 MHOXeCTBa P,
TaKHX, YTO X2>X1, BBIIOJHEHO HepaBeHCTBO f(X2)>f(X1).

®ynkius f yObIBaeT Ha MHOXKECTBE P, ecltu ISl JIIOOBIX X1 U X2 U3 MHOXecTBa P,
TaKWX, 4TO X2>X1, BBITOJHEHO HepaBeHCTBO f(X2)<f(Xy).

WubiMu crioBamu, GpyHKIus f Ha3pIBaeTCs Bo3pacTaroiield Ha MHOKECTBE P, eciu
OOoJIbIIIEMY 3HAUCHHUIO apI'YMEHTA U3 3TOI0 MHOXKECTBA COOTBETCTBYET OOJIbIIICE
3HavyeHue Gpynkuuu. OyHknus f HazpIBaeTcs yObIBaIOIICH HA MHOKECTBE P, eciu
OOJIBIIIEMY 3HAUCHUIO apI'YMEHTA U3 3TOI'0 MHOXKECTBA COOTBETCTBYET MEHBIIICE
3HaYeHUE (DYHKIIHH.

Ilpumep 52.

Hoxkaxmwure, uro pyHkius f(X)=1/X sBisiercss yObIBatomIeH.

Pewmenue:

obacth onpeneneHus Gynkuu: (-0; 0) u (0; +oo). PaccMoTpum moBeieHue
GyHKIUM Ha KaKIOM UHTEpBaJIE:

(-o0; 0): x1=-8, x2=-4, T.e. x2>x1, Torna f(-8)=-0,125, f(-4)=-0,25, T.e f(x2)<f(x1), a
sHaunT GyHkuus f(X)=1/X siBisercs yobIBaroliei Ha uHTepBaje (-oo; 0).

(0; +o0): x1=4, x2=8, T.e. x2>x1, Toraa f(4)=0, 25, 1(8)=0,125, 1.e. T.¢ f(X2)<f(x1), a
sHaunT ¢ynkmus f(X)=1/X sBisercs yobiBaroriel Ha uatepaie (0; +o0).
Opnnako 3Ta PyHKIIMS HE SBJIsETCS YObIBArOIIEH Ha 00bETMHECHUN dTUX
npomexyTkoB. Hampumep, 1>-1, wo f(1)<f(-1).

[Ipu uccnenoBanuu GyHKIMA Ha BO3pacTaHue U yObIBaHUE MTPUHATO YKA3bIBaTh
IPOMEKYTKU BO3pACTaHUA U YOBIBAHUSI MAKCUMAJIbHOM JTMHBI, BKIIOYAsk KOHIIBI
(ecyii, KOHEYHO, OHU BXOJSAT B 3TU IPOMEKYTKH). Tak, MOKHO ObLIO CKa3aTh, YTO
dynknus f(X)=1/X sBnsercs yopiBatormie Ha otpeske [2; 500]. DTo BepHO, HO
TaKOM OTBET HEIOJIOH.

[Tpu uccnenoBanuy nmoBeaeHUsT GYHKIIMKA BOJIU3H HEKOTOPOU TOUKH yIO0OHO
I0JIb30BATHCS TTOHSITHEM OKPECTHOCTH.

OxpecmHocmuvio mouku a Ha3bIBaeTCs JIIO00W MHTEPBAJI, COACPIKAIIHNNA ATY TOUKY.
Hampumep, unrepsan (2; 6) — ojiHa U3 OKpecTHOCTEH Touku 3, uHTepBai (-3,3; -
2,7) — OKPECTHOCTh TOYKH -3.



IKcmpemymbl

Touka xo Ha3bIBaeTCS moukou munumyma GyHkimu f, ecu s Bcex x u3
HEKOTOPOU OKPECTHOCTH Xo BBIMOIHEHO HepaBeHCTBO f(X)>f(Xo).

Touka xo Ha3bIBaCTCS Moukou makcumyma GyHkuuu f, ecnm s Bcex x U3
HEKOTOPOU OKPECTHOCTH Xo BBIMOIHEHO HepaBeHCTBO f(X)<f(Xo).

I[To onpeneneHusM 3HaueHUe GYHKIMH f B TOUKe MaKCMyMa Xo SBJIICTCS
HanOOJIBIITUM CPEIN 3HAYCHUH (PYHKITUU U3 HEKOTOPOH OKPECTHOCTH dTOM TOYKH,
mo3ToMy rpaduk GyHKIIUNA B OKPECTHOCTH Xo, KaK MPABUIIO, IMEET BU]I TTIAJKOTO
«XO0JIMay WJIH 3a0CTPEHHOTO «ITHKa». B OKpeCTHOCTH TOUYKM MUHUMYyMa TpaduKH,
KaK TIPaBUIIO, U300paXKAIOTCS B BUJEC «BHAJAWHBD», TOXKE WIIH TJIAIKONU UITH
3a0CTPEHHOM.

JI1st Toyek MakcuMyMa 1 MUHUMYMa (YHKIIMU TIPUHSATO 0011iee Ha3BaHUE — UX
HA3BIBAIOT MOYKAMU IKCMPEMYMA.

3HadeHne PYHKIIMU B ITHUX TOUYKAX HAa3bIBAIOT COOTBETCTBEHHO MAKCUMyMaMU U
MUHUMyMaMu (pyHKIMH (00I11ee Ha3BaHUE — SKCTpeMyM (PyHKIMH). Touku
MaKCUMyMa 0003HAYaIOT Xmax, @ TOUKM MUHUMYMA Xmin. 3HaUYEHUST QYHKIIMHU B 3TUX
TOYKaX 0003HAYAIOTCS COOTBETCTBEHHO Ymax, Ymin-

Ilpumep 53.

Haueptute 3cku3 rpaduka ¢pynkuuu f, ecnu u3BectHo, uro f Bozpacraer Ha
npoMeKyTKe (-c0; 2] 1 yObIBaeT Ha MpoMexyTke [2; +o0). Kakoit Oyner Touka x=27
Pemenue:

CXEMaTH4YHO I'padUK MOKHO U300pa3UTh B BUJE:

VAN
[\

Pucynox 10. Dcku3 rpaduka
['padux umeeT BUJ TTAAKOTO «XOJIMay, a 3HAYUT TOYKA X=2 — TOYKA MAKCUMYyMa.

3aoanusn 014 cAamMoCmMOAMENbHO20 PEUIEHUA:
Haueprtute 3cku3 rpaduka GyHkuuu f, onpegennuTe BU TOUCK, SCITH:

1 Bapuant 2 BapuaHT 3 BapuaHT

f Bo3pacraer Ha f Bo3pacraer Ha f Bo3pacraer Ha

npoMexyTke (-o0; 2] m | mpomexkyTkax (-o0; -2] u | mpomexytke [1; 4] u

yObIBacT Ha [0; 3], yObIBaeT Ha yObIBaeT Ha

IPOMEKYTKE [2; +00). npomexytke [2; 0]. npoMexyTkax (-oo; 1] u
[4; +00).

4 BapuaHT S BapMaHT 6 BapuaHT

f Bo3pacraer Ha f Bo3pacTaer Ha f Bo3pacraer Ha

npoMexyTKax (-o0; -5] u | mpomexytke (-0; 5S]u | mpomexytke (-o0; 0] u

[1; 5], yObiBaeT Ha yObIBaeT Ha yObIBaeT Ha




npomexytkax [-5; 1] [5; | npomexkyTke [5; +00). npomexyTke [0; +o0).
+00).

7/ BapuaHT 8 BapuanT 9 BapuaHT

f Bo3pacraer Ha f Bo3pacraer Ha f Bo3pacraer Ha
npomexytke [-1; 2] u npoMexyTKax (-00; -4] v | mpoMexyTkax (-o0; -3] u
yObIBacT Ha [2; 4], yObiBaeT Ha [2; 5], yObIBaeT Ha
npomexyTkax (-oo; -1] u | npomexkyTkax [-4; 2] [4; | npomexyTkax [-3; 2] [5;
[2; +o0). +00). +00).

Konmponsnwie sonpocwi:

1. Kakas ¢Qynkums Ha3piBaeTcs Bo3pacraromiedi (yObiBaromieil) Ha
HEKOTOPOM MPOMEKYTKE?

2. JlaiiTe onpeneneHre TOUYKe MaKCUMyMa (MUHUMYMa) (PyHKITUH.

JIumepamypa: [5, c. 42-46]
IIpakTu4yeckoe 3ansitue Ne 6
Pemienue TpuroHoMeTpu4eCKMX ypaBHEHUMN

ILlenv padomuwi:
CMYOeHm OO0JIHCEH.:
3Hamo:
- (bopmyITBI TSl peICHHs] TPUTOHOMETPUUYECKUX YPaBHEHUN B 00IIEM BUIE
Y YaCTHBIC CITy4Yau PeIICHNUS;
ymemby:
- pemaTh MPOCTEHIHE TPUTOHOMETPUIECCKUE YPAaBHCHHSI.

Ceedenusn u3z meopuu:
Pewenue npocmeriwiux mpueonomempuueckux ypagHerul

Ypasuenue C0s t=a
OueBuaHO, YTO eciu |al>1, To ypaBHeHHe COS t=a He uMeeT perieHui, T.K. |cos t|<1
Juist mo0oro t.
[Tycts |a|<1. Hago Haiitu Bce Takue uncna t, uro c0S t=a. Ha otpeske [0; 7]
CYIIECTBYET TOJBKO OJTHO pPEIlIeHUE ypaBHEHUs COS t=a — 3To 4mcio arccos a.
Kocunyc — yeTHast pyHKIHs, U, 3HAaYHUT Ha oTpe3ke [-m; 0] ypaBHeHHe Takxke UMeeT
CIIMHCTBCHHOE PEIICHUE — 3TO YHCIIO —arcCoS a.
Wrak, ypaBHeHHE COS t=a Ha oTpe3ke [-7; ] AIuHOM 27T UMEET J1Ba PEIICHUs
t=tarccos a (coBnaaaromue npu a=1).
BenenctBrue nepruoquaHOCTH (DYHKIIMA KOCHHYC BCE OCTAIbHBIC PEIICHUS
OTJIMYAIOTCS OT HaiiieHHbIX Ha 27N, (NE€Z), T.e. hopmysia KOpHEH ypaBHEHHUs COS
t=a numeer BUA:

t=tarccos a+2xan, (n € Z).

Ilpumep 40.



Pemmre ypaBaenue: COS t=1/2.

Pemenue:

no opmyie t=tarccos (1/2)+2zn, (n € Z).

[Mockonbky arccos (1/2)=n/3 npuxoaum k otBety t=+ w/3+27n, (n € Z).

Ilpumep 41.

Pemmre ypaBaenue: cos t=-0,2756.

Pemenue:

o popmyse t=tarccos (-0,2756)+2zn, (n € Z).

3nauenue arccos (-0,2756) Haxo UM C IMOMOIIBIO0 KAJTBKYJISITOPA HITH TI0 TaOJTUIIe
B.M. bpanuca, ono npumepHo pasho 1,85.

Wrak, mpuxoaum K otBeTy t=£1,85+27n, (n € Z).

Ilpumep 42.

Pemmre ypaBHenue: €0S (2x-m/4)=1/2.

Pemenue:

o gopmyiie

2x-m/4=%arccos (1/2)+2xnn, (n € Z).

[Tockonbky arccos (1/2)=n/3 nony4yaem

2x-t/4==+ 1/3+27an, (n € 2Z)

2x=n/4+ w/3+2xn, (n € 2).

PasnenuB 00¢ yacTh ypaBHEHHs Ha 2 MOJYYHM OTBET: X=n/8+m/6+nn, (n€Z).

Vpasuenue sin t=a
OudeBuIHO, YTO eCiH |a|>1, To ypaBHeHHE SiN t=a He uMeeT pemeHui, T.K. [Sin t|<1
Juist mo0oro t.
I[Mpu |a|<1 Ha oTpe3ke [-/2; ©/2] ypaBHEHHUE SIN t=a ©UMeET OJHO pPEIICHUE
t;=arcsin a. Ha otpeske [n/2; 37/2] dyHKIUsA cuHYC yObIBACT U MPUHUMAET BCE
3HaveHus ot -1 1o 1. [To Teopeme 0 KOpHE ypaBHEHHE U Ha TOM OTPE3KE UMEET
OJTHO pelICHHUE.
DTO pelieHne ecTh Yo t=m-arcsin a, T.k. sin t,=sin (nt-t1)=sin t1=a.
Kpowme Toro, mockomnbky -m/2< t1<n/2,
umeeM -1t/2<-t;<m/2
U T-1t/2<n-t1<n+m/2,
T.¢. m/2< t,<31/2, t,E€[n/2; 3n/2].
Hrak, ypaBHeHue Sin t=a Ha otpeske [1/2; 3n/2] umeer nBa peuienus t=arcsin a u
t,=m-arcsin a ( coBmagaromye npu a=1). YUuTeIBas, 4To MeproJl CHHYCa PaBeH 2T,
noay4daeM (GopMyay Ui pelieHns ypaBHeHHs Sin t=a:

t=(-1)Xarcsin a+nk, kEZ.

Ilpumep 43.
J2

Pemmre ypaBHeHue: Sin t=7 :

Pemmenue:



no popmye t=(-1)karcsin (%)Jrnk, k€ 2).

[TockombKy arcsin (§)=n/4 npuxoauM k oteety t=(-1)X n/4+nk, (k € 2).

Ilpumep 44.

Pemmre ypaBaenue: Sin t=0,3714.

Pewenue:

o gpopmyne t=(-1)*arcsin (0,3714)+nk, (k € 2).

3nauenue arcsin (0,3714) HaxoauM ¢ TOMOIIIBIO KATBKYJISATOPA WM IO TaOJIHIIS
B.M. bpanuca, oo npumepno pastao 0,3805.

Urak, npuxoaum t= (-1)X0,3805+nk, (k € 2).

Ilpumep 45.
Pemmre ypasHenue: Sin | = - zﬁ.
10 2 2
Pewenue:
- T X - X V4 \/E
HKIIMSI CHHYC HEYeTHas, Mo3ToMy Sin| ——= |=-sin| = -~ |=- ==,
PyHKi 4 v [10 2) [2 10] 2

Toraa no gopmyie: (E—Ej =(- 1)"arcS|n( \/fjﬂtk, k € 2).

T.x. arcsin (— g] = —% , IMEEM

[E‘E) =(-DH(-Z ytk, (k€2)

NJiIn
DY -= |+ (k€ Z
L) ( j (k€ED).
VMHOKUB 00€ 4acTU ypaBHEHUS Ha 2, OJTyYHM OTBET:

T k+1 7T
x=€+(—1) (Ej+2ﬂk’ k€ 2).

Ypasnenue tg x=a
[Ipu mo000M a Ha unTepBate (-n/2; m/2) cymecTByeT oaHo uucho t, uro tgt=a, —
sTo arctg a. [loatomy ypaBHeHue tg X=a umeet Ha uHTEepBajie (-m/2; n/2) IJIMHOMN Tt
€IMHCTBEHHBIN KOPEHb.
OyHKIMS TaHTeHC uMeeT nepuo . CiaegoBaTeIbHO, OCTAIbHBIE KOPHU
ypaBHeHus tg t=a oTamuaroTcs oT HaiaeHHoro Ha 7N, (N € Z), T.e.

t=arctg a+zn, (n € 2).

Ilpumep 46.
Pemnre ypaBHenue: tg t= V3.



Pemenue:
o popmysie t=arctg(\/§ )+xnn, (n € Z).

T T
[Tockombky arctg( J3 )= 5 PUXOJIUM K OTBETY 1= g +7n, (n € Z).
Ilpumep 47.
Pemure ypaBHenue: tg t=5,177.
Pewenue:

o popmyine t=arctg(5,177)+nn, (n € 2).

3nauenue arctg(5,177) HaxoUM C TOMOIIBIO KAIBKYJIATOpA WK 1o Tabwie B.M.
bpanuca, ono npumepso passo 1,38.

Wraxk, npuxoaum t=1,38+xn, (n € 2).

Ceoonas mabauya pewieHus npocmenuux mpueoHOMempuiecKux ypagHeHutl

YpaBHeHUE Pemenue

sinx=a | x=(-1)"arcsina+zk,k eZ

cosx=a X =ztarccosa+ 27K,k € Z
tgx=a X =arctga+ 7K,k € Z
ctgx=a X = arcctga+ 7K,k e Z

Yacmuule cnyyau pewienus npocmeuux mpu2oHoMempu4eckux ypasHeHuu
YacTHble ciyyan

a=-1 a=0 a=1

YpaBHeHHne

sinx=a X:—%+2ﬂk,kez X=7K.keZ X:%+27zk,keZ

cosx=a X=rx+2K keZ X=%+7zk,keZ X=2/K,keZ

tgx=a X:—%+7zk,keZ X=7mK,keZ X:%+7zk,keZ

3z

ctgx=a x=" +rkkez X=%+7Zk,kez X=%+7zk,keZ
3aoanusn 014 cAamMoCmMoOAMENbHO20 PEUIEHUA:
Pemnre ypaBHeHUs:
1 Bapuant 2 BAPHAHT 3 BapuaHT
. (X 7T _ ) 2 : 1
1) S|n(§—zj:0, 1) Slnng; 1) S|n2x—§,
2) 2cosX =~/2




4 J3 ) 3
cos X+— |=1- _ VY, tgl 3x+ = | = X2
2) ( +3J ; 2) C0S3X X 3) g[ X+6j 3
3) tg2x = /3. 3) tg2x = /3.
4 BapuaHT S BapuanT 6 BapuanT
(x J3 : 3 ( ﬁj
sin| — |=——: Sin X =—- 1) sin| 2x+— [=1;
1 (2) 2’ 2 5’ ) 3
X 4 RN =1
2) COSZZE; 2) cos(1—-x) = X 2) COS(ZX 4j_ 1:
A R
10 . 3 2 .
7 BapuaHT 8 BapuanT 9 BapuaHT
in ¥ — : 2sin 2x = —1;
1) 2sIn X——\/E, 1) ’ 1) 23m(§j:\/§
X 7 1 2 ’
J3 2) COS§ ——— |=—=:
2) COS3X =——=; 2 4) 2 A
X A 2) COSX = ——-
V4 _
Tlo_ 3) Clg—~=~3,
3) 3tg(3x+ 6} ¥3. 19 €97 3) ctg(2x+45°) =1,

Konmponwsnwvie sonpocwi:

1. Ilepeuncnute bopmybl JUISL peLeHns IPOCTENIINX
TPUTOHOMETPUUYECKUX YPaBHEHUH B OOLIEM BUJIE.

2. llepeuncnute (HOpMyJIbI YAaCTHBIX CIy4yaeB pEUICHUs MPOCTEUIINX
TPUTOHOMETPUYECKUX YPABHEHUM.

Jumepamypa: [4, c. 181-187], [5, c. 69-74]

IIpakTnueckoe 3ansTue Ne 7
Hcnonb30BaHue BEKTOPOB NMPHU pPelIeHUH MATEMATHYECKUX U MPUKJIATHBIX
3agaq

Ilenv pabomur:
CIMYOeHm OO0JIHCEH.
3HAMb:
- BEKTOPBI U IPOCTEUIINE ACUCTBUS HAJl HUMU;
ymems.
- OPUMEHATH TNpaBWiIa JCHCTBHMA HAJ BEKTOpAaMU TMPU  PEHICHUU
MaTEeMaTHYECKUX M MPUKIIAJHBIX 3a/a4.
Ceéedenus u3z meopuu:
PaccmoTpum 3amaum TpEX THIOB, KOTOPBIE 1I€JIECOOOpPA3HO pEIaTh C
MTOMOIIIbIO BEKTOPOB.
llepsoviti mun: 3adauu, cesa3aHHvle ¢ 00KA3AMENbCMBOM NAPAJLIENIbHOCHU



NPAMbBIX U OMPE3KOE, NPAMDBIX U NIIOCKOCMU

Ilpumep 149.

Jloka3aTh 94TO BEKTOpP, KOHIIAMUA KOTOPOTO SIBJITFOTCSI CEPEIUHBI IBYX
MIPOTUBOJICKAIIUX CTOPOH YETHIPEXYTOJbHUKA, PABECH MOJIOBUHE BEKTOPHOM
CYMMBI JIBYX IPYTHX MTPOTUBOJICKAIIUX CTOPOH.

Pemenue:
nyctb ABCD — uetsipexyronsauk, M — cepeauna AB, N— cepenuna CD.

Torna HEOOXOIMMO T0Ka3aTh, 4T0 MN = %(ﬁ' + AD).

[Iyctes O — npou3BoJbHAs TOYKA MIIOCKOCTH, COEIMHUM €€ C BEPIIMHAMH U
CepeIMHaMHU JIByX CTOPOH YETBHIPEXYTOJbHUKA, BHIIOJIHUM PUCYHOK (puc. 86):

Pucynok 86.

1o npaBuity AesieHus OTpe3Ka B 3aJJaHHOM OTHOILIEHHH, UMEEM:
RN l _ —

OM =~ (OA+0B).

_ 1 — —

ON =—(0C+0D).

I1o mpaBuIly TpEYroNIbHUKA, UMEEM:

MN =ON — OM :%(oc +0D)—%@&+O_B') -
l— —= 1= —= 1-—= —
=—(0C-0B)+—=(0OD-0A)==(BC + AD).
2 2 2
3aoaua ona camocmoamenvhoz2o peutenusn Nel. JlokazaTb, 4TO CpeaHAS

JIMHUA TPpallCOUU IMapalICIibHa OCHOBAHWAM M PaBHA UX IIOJIYCYMMC.

Bmopod mun: 3a0atm, 6 Komopbvlx C)OKal)’blBaemc}Z, umo Hekomopa: moudka
oenum ompe30K 6 3A0AHHOM OMHOWEHUU

Ilpumep 150.



Ha ctopone AC tpeyronbuuka ABC B3sita Touka M Tak, 4To ‘m‘ - %‘E‘ , @ Ha

npoaomkennn ctoponbl BC takas Touka N uro ‘W‘ _ ‘B—C" B xakxom oTHOIIEHUH

touka P nepeceuenuss AB u MN nenut kaxablii U3 3TUX OTPE3KOB.
Pewenue:
BBITIOJTHUM PUCYHOK (pHUC. 87), COOTBETCTBYIOIIHNI YCIOBUIO 3a/1a4H:

Pucynoxk 87.
HyCTBI/I@—X E— y
PN ' PB

Bri6epem 6a3ncHbIe BEKTOPH CB = a, CA=h.

Paznoxum BCKTOp AP IO 0a3MCHBIM ABYM: pa3JIMYHbIMU crocodamu.

B — R —

AP AP y —
a) — =Y, TOrjd — = , T.K. BEKTOPbl AP U AB COHAampaBJIEHbI, TO
PB AB Yy+1
ﬁ:iﬁ:i(@_a&)zi(a_ﬁ)_
y+1 y+1 y+1
T.e.
ap=Y 3 Y p.
y+1 y+1
) MP _y torma, AP =1 AM +—_ AN
PN X+1 X+1
Ho, o ycoButo 3a1a4u ‘m‘ _ E‘A—C‘ - 1‘5‘ , AN =CN —CA=2a—b» T0O3TOMY
4 4
Ap=— [ _15)+ X (2a-b).
Xx+1\ 4 X+1

B nonyueHHOM BhIpaKEHUU PACKPOEM CKOOKH, YITPOCTUM, TOT/IA TIOJTYHIHM:
— 2X - 144X ¢
AP = a— :
Xx+1  4(x+1)
Yuureisasg CINHCTBCHHOCTH pa3J'IO)K€HI/I$I BCKTOpa 110 ABYM
HEKOJUIMHCAPHBIM BCKTOpPaM, IMOJIy4YUM CUCTEMY.




y 2X

y+1 x+1'
y  l+4x
y+1 4(x+1)

Pemas  cuctemy  J100BIM  HW3BECTHBIM  CIOCOOOM  (CIIOXKEHHEM,
MOJCTAaHOBKOW ), MOTYYUM:

CrnenoBatenbHO, Touka P menut otpe3ok AB B oTHommeHuu 2:3 U 0Tpe30K
MN B otHOIIEHUH 1:4.

3aoaua ona camocmosmenvrozo pewenus Ne2. Ha muaronansix AB1 u BCy

rpaneii AA1B1B u BB1C1C napannenenunena ABCDA1B1C1D1 B34TbI TOukH

cootBeTcTBeHHO H 1 M Tak, uto orpe3ku MH u A1C napannensusl. Haligure

OTHOIIEHUE JIJIUH ATUX OTPE3KOB (BODCHOHBBYﬁTGCB PEIIOKEHHBIM pHC. 88).
h Cy

/

met

B/ |

Pucynok 88.

Tpemuii mun: 3a0ayu Ha OOKA3AMENbCMBO NPUHAONEHCHOCIU mpex U bojee
mouex 0OHOU NPSMOIL

Ilpumep 151.

Touku M u N nexxar coorBeTcTBeHHO Ha cTopoHax AD u BC detsipexyroibHUKa
ABCD, npuuem AM:MD=BN:NC=3:4. JIokaxwuTe, 4T0 cepearnHbl 0Tpe3KkoB AB,
MN u CD nexat Ha 0JTHO# TIPSIMOM.

Pewenue:

BBINIOJIHUM PUCYHOK (puc. 89), COOTBCTC];ByIOH_II/Iﬁ YCJIOBHIO 3aJa41

N
K1

Pucynox 89.

[Tycts K1 — cepenuna AB, K, — cepequna MN, K; — cepenuna CD. Vcnonbs3ys
dbopMyIIBI IeTIeHUS OTPE3Ka B 3a]JaHHOM OTHOIIICHUH, UMEEM:



1

KiK, = (AM +BN).

- 1 — —

KiKy =~ (AD +BC).

U3 ycnoBust AM:MD=BN:NC=3:4 cnenyer, uro

AV = >AD, BN =>EC.
7 7

CnenmoBarteibpHO,
KK, =>.2(AD+BC)= KK,
1" %2 7 2 7 1" %3
T.o., BekTOpBl K K, ¥ K K, KOIIMHCAPHBI, U, 3HAYUT, TOUKH Ki, K2 1 K3 nesxar

Ha OJTHOU MPSIMOM.

3a0aua 0na camocmosmensnozo pewenus Ne3. B TIPOCTPAHCTBE PacTIONOKEHEI
orpe3ku AB n A1B1. Touka M ectp cepenuna otpe3ka 4B, Touka M) — cepenuHa
A1B1. Jlokaxute, 4yTO cepenuHbl OTpe3KoB AA1, BB1, u MM; pacnosoKeHbl Ha
OJTHOU NPSMOM.

Konmponwvnwvie séonpocwi:
1. IlpuBegure npuMepsl 3amad, KOTOpPHIE LEIECOOOpPa3HO peIaTh C
MIOMOILIBIO BEKTOPOB.

Jumepamypa: [10, c. 228, c. 237]

IIpakTuyeckoe 3ansitue Ne 8
Pemienue 3a1a4y KOOPAUHATHBIM METOI0M

Ilenv pabomur:
CMYOeHm OO0JIHCEH.
3HAMb!
- (hopMyIIBI 1T BEIYUCIICHHS PACCTOSHUS MEXIY JBYMS TOUKAMU;
- (hopMyIIBI 111 BBIYUCIICHHSI KOOPAMHAT CEPEIUHBI OTPE3Ka,
ymemn:
- HKCIOJB30BaTh (HOPMYJIBI PACCTOSIHHUS MEX]Y IBYMS TOUYKaAaMU U (POPMYITy
JUISL  BBIYMCIICHUS KOOPAMHAT CEPEIMHbI OTpe3Ka TMpU PEIICHUH 3aj]ad
KOOPJIMHATHBIM METOJIOM.

Ceéedenus u3z meopuu:
Buvluucnenue koopounam mouku, pagnoyoaneHHou om 3a0aHHbIX MOYEeK

paccmompum Ha npumepe 137

Ilpumep 137.



Hatit koopauHatel Touku O, KOTOpasi paBHOyIajaeHa ot TpeX Touek A(7; -
1) u B(-2; 2) u C(-1; -5).
Pemienue:

13 GOPMYJIHUPOBKH YCIOBHS 3ajauu ciaeayet, uto 014A=018=0;C.

[Tycth nckoMast Touka O; mMeet koopauHathl (a; b). Tlo hopmyire:

d :\/(XA_XB)2 +(yA_yB)2 J

HaWJIEM:

OA=(a-7f +(b+1f

0B =+/(a+2) +(b—2) |

0C=y(a+1f +(b+5)
CocraBUM cHCTEMY U3 IBYX YPAaBHEHHIA:
{J@—?ﬁ+®+QZ_J@+2Y+®—2Y'
J@-77 +(0+17 =J(a+1} + (0 +5Y

[Tocne BO3BeneHNs B KBaAPAT JIEBOW U NPABOU YaCTEW YPAaBHEHUM 3AIUIIEM:
(a-7¢+(b+1’=(a+2)] +(b-2y
{(a— 7P +(+1 =(a+1f +(b+5f
YrpocTus, 3anMIeM:

-3a+b+7=0
-2a-b+3=0

PemmB cuctemy, momyuum: a=2; b=-1.

Touka O1(2; -1) paBHOynalieHa OT TpeX 3aJaHHBIX B YCJIOBHUU TOYCK,
KOTOpBIE HE JIEKAT HAa OJHOM MpsAMOM. DTa TOYKAa — €CTh LIEHTP OKPYKHOCTH,
IIPOXOAILEH Yepe3 TPU 3a1aHHbIE TOYKH.

Buviuucnenue abcyuccol (opounamvl) mouku, KOMOPAs JNeHCUM HA OCU
abcyucc (opounam) u HAXOOUMCS HA 3A0AHHOM PACCMOSHUU OM OAHHOU MOYKU,
paccmompum Ha npumepe 138

Ilpumep 138.

Paccrostare ot Touku B(-5; 6) mo Touku A, nexarniei Ha ocu Ox pasho 10.
Haiitu koopiuHaThl TOUKHU A.

Pemenue:

13 OpMYITHPOBKH YCIIOBHS 3a7aud CJIEIYyeT, YTO OpJAWHATA TOYKH A paBHA
nymo u AB = 10.

O0o03HaunB abcuuccy ToUku A yepes a, 3anuieM A(a; 0).

ITo dbopmyne

d :\/(XA_XB)Z +(yA_yB)2

HaxXoauM:



AB=1/(a+5) +(0-6F =+/(a+5F +36

[Tomyyaem ypaBHEHHE
J(@+5) +36=10.

a*+10a-39=0.
KopHuu storo ypaBaenus a;=-13; a,=3.
[Tonyuaem ase Touku A1(-13; 0) u 42(3; 0) — puc. 79.
Y.

YIpocTus ero, umeem

B(-5; 6)

| X
As(as,0) 0| Az(az0)

Pucynok 79.

Buiuucnenue abcyuccol (opounamvl) mouku, KOMOPAs JNeHCUM HA OCU
abcyucc (opounam) u Haxo0OUmMcs Ha 0OUHAKOBOM PACCMOSIHUU OM 08YX 3A0AHHbIX

mouex, paccmompum Ha npumepe 139

Ipumep 139.

Haititn Ha ocu Oy TOYKY, KOTOpasa HaAXOAUTCA Ha OJHMHAKOBOM PACCTOAHHU

ot Touek 4(6; 12) u B(-8; 10).
Pemenue:

MyCTh KOOPAMHATHI HY)KHOHM 10 YCIIOBHIO 33Ja4d TOYKH, JICKAIIeH Ha OCH
Oy, oyayr O1(0; b) (y Toukn, nexameii Ha ocu Oy, abcuucca paBHa HyIo). U3

ycaoBus caeayet, yto 014=01B.
ITo dhopmymne

d :\/(XA_XB)2 +(yA_yB)2

HaXOIUM:

0,A=(0-6) +(b—12) =+/36+(b-12) |

O,B=+/+8" +(b—10f =64+ (b—10)

Nmeem ypaBHEHHE

J36+(b—12f =/64+(b-10f

Brimomnnss AJIEMEHTAPHBIE npeoOpa3zoBaHus pu
UppaIMOHAIILHBIX YPaBHEHUM, Ioay4dnm h=4.

Heob6xomumas o ycnosuto 3anaun Touka O1(0; 4) — puc. 80.
Y1 AE:12)
B(-8100 !

pelIeHun



Pucynok 80.

enenue ompesxa 6 0anHOM OMHOWLEHUU
Koopaunatsl X, Y, Z Touku M, koTopast A€IUT 0Tpe30K M1M>, orpaHUUYEHHBIN
toukamu M1(X1, Y1, Z1) 1 M(X2, Y2, Z2), B OTHOIICHUH A, ONIPEACIISIETCS 10
dbopmynam:

X:ler/’tx2 :yl+ﬁy2 Z:zl+/’tzzl

1+ 2 1+4 1+ 2

Ilpumep 140.

Jlaubl koHIeI oTpe3ka AB. A(-2; 5) m B(4; 17). Ha stom orpeske
pacnionoxkeHa Touka C, pacCcTOSHHE OT KOTOPOH 10 TOYKH A B JBa pa3a OoJbIle
paccTosiHUs OT TOUKH B. Beranuciauth koopauHaTel Touku C.

Pemenue:
o ycioswuto 3anauu AC=2BC, Torma A=2.
[To hopmynam:
. X, + AX, y= y, + Ay, ’
1+2 1+2

BBIYUCIUM KOOPAHWHATHEI TOYKHU C.

-2+2-4 -2+48
X= = :2!
1+2 3
:5+2-17:5+3413.
1+2 3
T.o., C(2; 13).
Ilpumep 141.
Jlokazate, uro tpeyronbhuk ABC: A(-3; -3), B(-1; 3), C(11; -1) -
MPSAMOYTOJIbHBIN.
Pemenue:

BBIYMCIIMM JUTHHBI CTOPOH TPEYTOJILHUKA IO (POPMYJIE:
d= \/(XA - XB)2 +(yA - yB)2

AB:\/(—1+3)2 +(3+3f =/40
BC = /(11+2) +(~1-3) =+/160
AC=A1+3 +(-1+3] =200

T.k. AB?>=40, BC*=160, AC*=200, To AB*+BC?*=AC?.

T.0., cyMMa KBaJpaToB JIJIMH JBYX CTOPOH TPEYTOJIbHUKA paBHA KBAAPATy JIUHBI
TpeTbel cTopoHsbl. M3 aTOrO cineayer, yTo TpeyrobHUK 4B C nMpsSAMOYTOJIbHBIN U
ctopoHa AC SIBIIETCS €ro TUIIOTEHY30H.

o

3aoanus 014 cAamMoCmoAMenNbHO20 PEUIEHUA:
1) dokazatp, uro Tpeyroabuuk ¢ Bepimnaamu A(3; -1; 2), B(0; -2; 2), C(-3; 2; 1)
paBHOOEIPEHHBI.



2) Ha ocu abcycc HaATH TOYKY, pACCTOSIHHE OT KOTOpOo# 10 Touku A(-3; 4; 8)
paBHoO 12.

3) Ha ocu opauHAT HaiiTH TOUKY, paBHOYajdeHHYI0 oT Touek A(1; -3; 7) u B(5; 7; -
5).

4) Nansl Bepmunsl A(2; -1; 4), B(3; 2; -6), C(-5; 0; 2) TpeyronbHuka. BeraucanTs
JUIMHY €r0 MEIUaHbl, IPOBEJCHHOMN U3 BEPIIUHBI 4.

5) dausl nBe Bepimnbl A(2; -3; -5), B(-1; 3; 2) napamienorpamma ABCD u Touka
nepecedeHus ero auaronaneit E(4; -1; 7). OnpeaenuTs qBe Ipyrue BEPIIUHBI
3TOTO MapauiesorpaMmma.

6) BeIaucIuTh KOOpIMHATEI KOHIIOB OTpe3Ka, KOTOpbIi pasnencH Toukamu C(2; 0;
2) u D(5; -2; 0) Ha TpHu paBHBIC YaCTH.

Konmponwvuwvie éonpocwi:

1. 3anumure QopMynbl A8 BBIUUCICHUS PACCTOSHUA MEXAY ABYMs
TOYKaMHU.

2. 3anumurte GOPMYIIBI ISl BEIYUCIECHUS KOOPAUHAT CePeMHBI OTPE3Ka.

3. 3anummre GopmMyIibl IeJIeHUs OTPe3Ka B TAHHOM OTHOIICHUH.

Jumepamypa: [10, c. 189]
IIpakTuyeckoe 3ansitue Ne9
IIpaBuia BbIYKMCIEHUS] IPOU3BOIHBIX

Ilenv pabomuwr:
CMYOeHm OO0JIHCEH.:
3HAMb:

- CHCTEMY U OTPECIICHHIE MPON3BOTHOM;

- Ta0JWYHBIE PEIICHUS] TPOU3BOJHBIX AJIEMEHTAPHBIX (PYHKIUHA, B TOM
YHCJIe 00pAaTHBIX TPUTOHOMETPUUECKUX (PYHKITUI;

- mpaBuia auddepeHIupoBaHus GyHKIINN;
ymemy:

- HAXOJUTb MPOU3BOJAHYIO (PYHKITUY;

- HaxoauTh Auddepeniman GyHKINNT;

- nuddepeHnpoBaTh JIEMEHTApHBIE (PYHKITUH.

Ceéedenusn u3z meopuu:
Tabauunvie 3HaueHUsI NPOU3BOOHBIX IJIEMEHMAPHBIX DYHKYULL,
MPUSOHOMEMPUYECKUX U OOPAMHBIX MPUSOHOMEMPULECKUX YHKYULL



- (Sin )’ = cos x (arcsin x)' = !
(Xn)’ = an71 (COS X)/ — —Sin X 1_X2

= . 1
(kX+ b) - k (tgx)! — . (arCCOS X) - _ — X2
() =¢’ cos’ X 1
(ax)r _a‘ha (Cth)' — 1 (arctgx)’' = Ty

1 sin % x ’ .
(Inx)" = < (arcetgy)’ = ——
(log, x)' =
xIna

Hpa@uﬂa 6blYUCTICHUA np0u3600Hblx.'
1. (xxy)=x=zVY,

2. (xy)' =x'y+xy',

3 (ﬁj Xy
y y

Ilpumep 68.
Brruncnure npousBoaayio Gynkiun f (x) =-2x> —%x3 +5X.

Penienue:
BOCIIOJIb3yeMcs (hOpMYJIaMHu U TIPAaBUJIOM | BBIYHMCIICHUS TTPOU3BOIHBIX:
!

f'(X):(—ZX2 —%X3+5Xj =—2-2xz1—§‘39631+5-lxll =—4x—x" +5.

Ilpumep 69.
Brraucnure npousBoanyo GyHkiuu f(x) = Ix(x-3).
Pemenue:
BOCIIOJIb3yeMcs (hOpMYJIaMH U TIPABUIIOM 2 BBIYHCIICHHUS TTPOU3BO/THBIX:

£(x) = (Vx(x=3)) = (V) (x—3) + VX (x -3y = %(X—B)ﬂ/;-l.
[TpuBenem apobdu k o0IIEMY 3HAMEHATEINIO:

1 x—3+2x 3x-3
f'(X)=——=(X-3)++x = =
() 2\/x( )

2Jdx  2Jx
3aoanus 014 cAamMoCmoAMenNbHO20 PEUIEHUA:
Breruncnure npon3BoaHy0 GYHKINU:
1 Bapuant 2 BapuaHT

1) f(x)=x>-3x*+4x-5;

1) f(x):3x3—£x2 +4X;
2) f(x)=(x+DVx; 2

2) f(x)=(x-2)/3x;




1) f(x)=2x>-4x>-5x+3;
2) f(x)=(X-Dvx+1;

4) f(x) = (x* -D(x* +1).

3) 1= 3) f =52
2) f(X)z(xz—l)(x+3) 4) f(x) = (x* +3)(x—4).
15 '
3 BapuaHT 4 papuaHT
1) f(x):2x2\/§—4x+11+1; 1) f(x):3xi/;—2x+5+i;
X Jx

2) f(x)=(x-2¥x; 2) f(X)=Vx+1(¢ =5);
3) f(x _e +1 3) f(x _9x+1
) f(%) ) f(%) e
4) f(x) =1In X(X+3)- 4) f(x) = (x> =DJx+3.
5 BapuaHT 6 BapuaHT
1) f(x):3x3\/;—2x+2+ﬁ; 1) f(x )—f/x_ i/x_
2) f(x)=05(x+1)?; 2) f(x)=(C+)Vx;

6Xx .
3 f(x):x2+1’ 3) 100 = +2X
4)f(x):w. 4) f(x)=(x*-1)(x+3).
7/ BapuaHT 8 BapuaHT

—2x° 3x , 2x 1.4

1) f(x)=—= i f ~1; 1) f()—\/_+4x 0,5x*> -5;
2) F(x)=(x* —2)Vx+1; 2) () =Vx@Fx-x);

1x3—2 3) f(x):M;
3) f(Y=3—; Vx

4x 4)  (x) In x

4) £(x) = In x(e* ~1) . )00 =17
9 BapuaHT 3) f(x )_—:2%

KOHmPOJle ble eonpocol:

1. [lepeunicnure 3HAYCHUS MPOU3BOTHBIX HEKOTOPHIX TAOJUYHBIX (QYHKITUH.

2. ChopmynupyiTe paBuia BEIYUCICHUS TTPOU3BOIHBIX.

Jumepamypa: [8, §29-30, c. 286-297]

IIpakTuyeckoe 3ansitue NelO

BoruucieHue Npou3BOAHBIX CJI0KHON PyHKIMH

Ilenv pabomer:




CMYyOeHm OOJIHCEH:
3HAMb:

- CHUCTEeMY U ONpEIeICHHE TPOU3BOAHON, BTOPOW TIPOU3BOAHON W
MIPOM3BOIHBIX BBICIINX MOPSIKOB;

- TaONWYHBIE pEMICHUS TPOU3BOIHBIX JJIEMEHTApHBIX (DYHKIUHA, B TOM
qrcIie OOPAaTHBIX TPUTOHOMETPUUYECKUX (PYHKIIHIA;

- TIpaBUJIa BBIYMCIICHHSI POU3BOIHON CIIOKHON (PYHKIINH;
ymMemb:

- HAXOJUTh MIPOU3BOJIHYIO CIIOKHOU (DYHKIIHH,

- HAXOJUTh BTOPYIO MPOU3BOIHYIO ¥ TIPOU3BOIHYIO BBICIITUX MTOPSIKOB.

Ceedenus u3z meopuu:
IIpoussoonas crnoxcrnou yukyuu

ITycts ynkuus y = f(X), xe(a;b), umeer npoussoanyio B Touke xoe (a;b), a
¢ynkmus Z = f (X) umeer npoussoanyro B Touke ¥, = §(X,) . Torma cnoxnas
dyuxnus z(X) = f(g9(X)) umeer mpou3BOIHYIO B TOUKE X, KOTOPAsk BEIYUCIIICTCS
o ¢popmyie:

Z'(%) = (F(30%)) = T'(¥o) - 9'(%o).

Ilpumep 70.
Berauciure npousBoanyo GpyHkiuu Y = (x* +3x+10)°.
Pewmennue:

IPEICTaBUM 33JaHHYI0 QYHKIIMIO KaK KOMITO3UIIUIO KBaAPAaTUYHOM
(GYHKIUY U CTETIEHHOMN

y = (x*+3x+10)?;
g(x) = x* +3x+10;
f(x)=(9(x)*;
/00 = ((9(x))*) =29 (x) - (9(x))’;
y' = 2(x* +3x+10) - (x* +3x +10)’ = 2(x* + 3x +10)(2x + 3).

IIpouzsoonsie gvicuiux nopsaokos

Bropas mpou3BoHast 9TO IPOM3BOIHAS OT IIEPBOM pousBoaHoi, T.e. Y =(Y)', u
T.JI.

[Tpou3BOJHEIE BLICIIUX MTOPAIKOB 0003HAYAOTCS PUMCKUMHU IHU(PaMH.

Ilpumep 71.

HaliTu 4eTBEpTYIO POU3BOAHYIO ¥ = x° +4x +12.,
Pewenue:

BBIYHMCIISIEM 1OCIIE0BATEIBHO TPOU3BOIHBIE:



y' =6x"+4;

yn — 30)(4;
y" =120 x%;
y" =360 %2

3aoanus 0na camocmoamenIbHo20 peuleHus:
Boruncnure 3HaueHHE «CI0XKHOIY MPOU3BOJHON B YKa3aHHOW TOUKE:

1 BapuanT

1) f(x)=sin’x; f'(z/4);

2) f(x)=Incosx; f'(-z/3);
3) f(x)=sin2x—cos’x; f'(0);
4) f(x)=Intgx; f'(x/4);

5) f(x)=e""; f'(0).

2 BapuaHT

1) f(x)=cos’x; f'(-z/4),

2) f(x)=Insinx; f'(x/6);

3) f(x)=sin®*x+cos2x; f'(0);
4) f(x)=Inctgx; f'(-z/4);
5) f(x)=e“; f'(z/4).

3 BapuaHT

1) f(x)=Insin®x; f'(z/4),
2) f(x)=cos?x?;, f'(Nrxl2);
3) f(x)=2sin?xcosx; f'(x/2);
4) f(x)=tg°3x; f'(0);

5) f(x)=e"* —3e%%; £ (0).

4 BapuaHT
1) f(x)=-2sin’x; f'(-xz/4);
2) f(x)=Incosx; f'(z/3);

4) f(x)=Intgx; f'(x/4);
5) f(x)=e>"™; f'(0).

3) f(x)=2sin2x+3cos3x; f'(0);

S BapuauT

1) f(x)=Incos®2x; f'(z/8);
2) f(x)=sin*x+cos*x; f'(z/4),
3) f(x)=In+cos2x; f'(x/8);

4) f(x)=Intg2x; f'(x/8);

5) f (X) — ecost _2esin2x; .I: !(7[/4)

6 BapuaHT

1) f(x)=Intg?2x; f'(x/24);
2) f(x)=cos’x; f'(z/4);

3) f(x)=sin*x—cos*x; f'(x/4);
4) f(x)=e "™ —e ;' (x/2);
5) f(x)=In+sinx; f'(z/4).

7 BapuaHT

1) f(x)=Incos®4x; f'(z/16);
2) f(x)=4cos’x; f'(z14);

3) f(x)=4sin°2x; f'(x/8);
4) f(x)=Intg3x; f'(z/12);

5) f(x)=e"" +e“; f'(x/2).

8 Bapuanr

1) f(x)=In+sinx; f'(x/8);
2) f(x)=cos*3x; f'(z/6);

3) f(x)=hftg3x; f'(z/12);
4) f(x)=arcsin4x+e>; f'(0);
5) f(x)= 5arccos/x; f'(1/2).

9 BapuaHT

3) f(x)=In,fctg3x; f'(-7/12);

1) f(x)=Incos2x; f'(-x/8);

5) f(x)=5arccosvi-x; f'(1/2).

2) f(x)=sin*6x; f'(z/3);
4) f(x)=arctgy/x; f'(1/4);

KOHmPOJleble eonpocuolt.

1. ChopmynupyiiTe TpaBWia BBIYUCICHUS  IPOU3BOJIHBIX

byHKIUH.

CJIOKHOU



2. Yto Ha3bIBA€TCS BTOPOIl MPOU3BOIHOM NaHHOW (pyHKINN?
Jumepamypa: [4, c. 236-237], [8, §31, c. 297-301]

IpakTuyeckoe 3ansiTue Nell
Haxo:kneHne HAaMMEHbIIIEr0, HAU0O0IbIIEro 3HaYeHHs (PYHKI[UN HA OTPe3Ke

Ienv padomuwr:
CMYOeHm OO0JIHCEH:
3Hamb:

- ompezesieHUue TOYeK MaKcCuMyMma (MUHUMYMa) QYHKIUH,

- 3aBHCHMOCTbH MOBEJCHUS (PYHKIIMH OT 3HaKa MEepBOI MPOU3BOIHOM;
ymemy:

- IPUMEHATh NEPBYIO MPOU3BOAHYIO [UIsl HAXOXKJIEHUS IPOMEKYTKOB
MOHOTOHHOCTH (DYHKIINU;

- HAXOJIUTh HAMMEHbIIEe, HAUOOJIbIIIee 3HAaUeHUE (PYHKIIMHM Ha OTPE3KE.

Ceedenusn u3z meopuu:

s HaxooicOeHus Haumerbule20 U HauboabULe20 3Ha4eHul QYHKYU,
HEeNnpepvl8HOU 8 HEKOMOPOM NPOMENCYMKe, He0OX0OUMO:

1) HATH KpUTUYECKUE TOUKH, TPUHAJJICKAIINE 3aJTAHHOMY ITPOMEKYTKY, U
BBIYUCIIUTD 3HAUCHUSI (PYHKIIUU B ATUX TOUKAX;

2) HaWTH 3HaYCHUS (PYHKIIMH HA KOHIIAX IPOMEXKYTKA;

3) CpaBHHTH MOJTyUYCHHBIC 3HAYCHUS; TOTJ[a HANMEHBIIIEE U HanOOJIbIIIee 13
HUX SIBJISSFOTCSI COOTBETCTBEHHO HAMMEHBIIIUM Y HauOOJIBIITUM 3HAYCHUSIMU
(GyHKIIUU B pacCMaTpUBAEMOM MPOMEKYTKE.

Ilpumep 72.
o 2 l 3
Haiinute HanOosbIliee 1 HAaMMEHbIIee 3HaYCHUS QYHKIUN Y = 3x +2x° + gx Ha

npomexytke [-2; 0].
Pewenue:
BBIYUCIIUM KPUTUYCCKHUE TOYKU PYHKIIUH, TPUHAJICKAIIIC 33 JaHHOMY
IPOMEXKYTKY, C TOMOIIBIO TIEPBOI MPOU3BOIHOM:
V' =3+4x+x?%;

x*+4x+3=0;

D=16-12 =4,
—-4+2
x, =-1 x,=-3

T.k. -3¢ [-2; 0], x=-1 — kpuTHUYECKas TOUKA.

D=3 21 + L= 3oL q1 _ 41
P =30+ 2+ (D) =-3+2-2 =17, y(-D=-13.



Boruncnum 3HaueHns QyHKIMK HA KOHIIAX MPOMEXKYTKa!
8 2 2

1 2
—2)=3(-2)+2(-2)2 +=(-2)} =—6+8--=2-25=-Z ,(2)=_Z%,
y()()()3() 3 3~ 30 V(D=3
0)=0.
CpaBHHM IMOJTYy4YCHHBIC 3HAUCHM . HAUMCHBIIICC 3HAUCHUEC q)YHKIII/II/I PaBHO —1% n

JOCTUIaeTCs €10 BO BHYTPEHHEN TOUKE MPOMEXKYTKA, & HANOOJIbIIEE 3HAYEHUE
paBHO 0 1 JOCTUTAETCS HA IPABOM KOHIIE IPOMEXKYTKA.

3aoanus 0na camocmoamenabHo20 peuleHus:
Haiinute nHaumenslee U HanOouibliee 3HaUeHUsT (QYHKIIUH B 3aJaHHBIX
POMEKYTKAX:

1) y =—6x+x* +13 Ha npomexytke [0; 6];
2) y=8-0,5x Ha npomexyTke [-2; 2];

2
4) y=6x" —x° na npomexytke [-1; 6];

1 1
3) y=—-x —§x3 Ha pomexytke [1; 3];

5) y=x®—3x*—~9x+35 Ha npomexyTke [-4; 4];
6) y=-24x+9x*—x°+10 na npomexytke [0; 3];

1
7) y=x-2x"+ gxs Ha poMexyTKe [-4; -1];

2 1
8) y= gx—gxz —§x3 Ha mpoMexyTke [-3; 1];

1 1
9) y=-3x— Exz + §x3 Ha npoMexyTke [-5; 0].

Konmponwsnwvie sonpocwi:
1. ChpopmynupyiiTe mpaBuiia BBIYUCICHUS HAUMEHBLIETO0 M HAMOOJBLIErO
3Ha4YeHUs (PYHKIMH HA IPOMEXKYTKE.

Jumepamypa: [4, c. 111]

IIpakTu4yeckoe 3ansitue Nel?
IHocTpoenue rpaduxoB pyHKUMM

Ilenv pabomur:

CMYy0eHm OOJIHCEH:

3HaAmMb.
- 001IyI0 CXeMy MOCTPOeHUs rpaduKoB (PYHKITHIA,

yMemy:
- HcchenoBaTh QYHKIUIO C TIOMOIIBIO TIEPBOIA, BTOPOW MTPOU3BOIHONM;
- cTpouth rpaduku QPyHKITUH.



Ceéedenus u3z meopuu:
Obwas cxema nocmpoeHnust 2papuxkos QyHKYutL:
1) HaiiTu 00MacTh onpeaeacHus GyHKIIHIH,
2) HaWTH TOYKHU HepeceueHus rpaduka QyHKIMH C OCIMHU KOOP/IMHAT;
3) HaWTH MPOMEXYTKH MOHOTOHHOCTH (D)YHKIIMU U SKCTPEMYMbI (DYHKIIHH;
4) HaWTU MPOMEKYTKHU BBITYKJIOCTH U TOYKH IEpPeruoa;
5) moctpouth TpaduK (YHKIMH, HCHOJB3YsS IOJyUYCHHBIC PE3YJIbTAThI
UCCIICTOBAHMS.

Ilpumep 73.

Uccnenosars Gyskuumo ¥ =(x+1)-(x—2)° u nocrpouts ee rpadux.

Pemienue:

1) Jaunast GyHKIUS SBISETCS MHOTOWICHOM (MOKHO PaCKPBITh CKOOKH,
MOJTyYUM MHOTOUJICH TPEThEH CTENEHM ), TOITOMY OHA OTpe/IeieHa, HEPEPhIBHA U
mupdepenuupyema npu ao0biX x. [ToaToMy o0nacTe onpenenenus GyHKIUN — BCS
YHUCIIOBas TpsIMast.

2) Briuuciaum Touku nepecedeHus rpaduka GyHKIHUNA ¢ OCSIMU KOOPJUHAT:
rpaduk Qpynkiuu y=(x+1)-(x—2)? nepecexaer ocs Ox mpu y=0, T. €.

(x+1)-(x—2)*=0;
x+1=0 nmm (x—2)%=0;
x=-1 nnmm x=2.
I'padux Gpynkuun y=(x+1)-(x—2)? nepecexaer ocs Oy npu x=0, T. €.
y=(0+1)-(0-2)>=1-4=4.
T.o. Mbl monyuwmii Tpu Touku: (—1; 0), (2; 0), (0; 4).

3) HaiineM nmpoMeKyTKhd MOHOTOHHOCTH (D)YHKIIUU U €€ IKCTPEMYMBI C

ITIOMOILBIO IIEPBOM TPOU3BOJHOM:
y'=((e+1) (x-2)%) '=3x- (x-2).

N3 ypaBHeHus y =0 HaiiieM KpUTHYECKUE TOUKHU:

3x-(x—2)=0;
x1:0, x2:2.
Pe3ynbTaThl perieHus 3aHeceM B TaOJIHILy:
X (—o0, 0) 0 (0; 2) 2 (2; +o0)
vy’ + 0 — 0 +
) / 4 \ 0 /
BO3pacTaeT max yOBIBaeT min BO3pacTaeT

@OyHKIUS BO3pacTaeT Ha uHTepBaiax (—oo, 0) u (2, +0), yObIBaeT Ha UHTEpBAJIE
(0; 2), umeet MakcuMyM Tipu X=0 1 MUHUMYM TIPU X=2: Ymax=)(0)=4; ymin=y(2)=0.
4) HaiiieM MpoOMeXyTKH BBIITYKJIOCTH M TOUYKHU NIeperuda ¢ moMOIIbI0 BTOPOid
MTPOU3BOJHOM:
y7=(3x:(x-2)) '=6-(x-1).
KpuBas Beinmykiia tTam, rae y < 0, T. e.



6-(x-1) <0,
x < 1.
Kpusas Boruyra tam, rae y >0, 1. e. x > 1.
Ha unTtepBane (—oo, 1) kpuBas Bbillykja; Ha uHTEpBae (1, +oo) — Boruyra.
Touky neperuda HaiigeM u3 ypaBuenus y “=0. T. o., x=1 — aGcuucca Touku
neperuda, T.K. 3Ta TOYKa pa3zesisieT HHTEPBaJbl BBIMYKIOCTH U BOTHYTOCTH
kpuBoi. OpanHaTa Touku neperuda: y(1)=2.
Pe3ynbpTaThl penieHust 3aHeceM B TaOIUILY:

X (—OO’ 1) 1 (1a +OO)

y V24 _ O +

, /\ 2 \\/
BBIITYKJIA neperud BOTHYTA

5) I1o noy4eHHBIM TOYKAM CTPOUM TpaduK;
A

A%

»
L

1,

Y

Pucynok 23. I'paduk Gpynkuum y=(x+1)-(x—2)?

3aoanus 01 cCAamMoOCMOAMENbHO20 PEUIEHUA:

Wccnenyiite cienyromue GyHKIMU U IOCTPOUTE UX IpadUKU:

1 Bapuant 2 BapuaHT 3 BapuaHT
y=—x*+8x*+9, y = x° —3x. y=x>+6x>+9x+8.
4 BapuaHT S BapuaHT 6 BapuaHrt
y=x"-5x"+4, y=x>—6x*+9x-3, y=x°>-12x+4.

7 BapuaHT 8 Bapuanr 9 BapuaHT
y=-x"+X. y:lx"—%xz. y=£x3—2x2.

4 2 3

Konmponwvuwvie éonpocoi:

1. Yro HazbiBaeTCs 00JIACTBIO ONpEACICHUs] W 00JacThlO 3HAYCHUH
byHKIIANA?

2. llpuBeaute mnpuMepbl NPUMEHEHUS  NEpPBOM  MPOM3BOAHOW K
UCCIIeNOBaHNIO (DYHKIIUU.

3. IlpuBeaute mnpuMepbl MPUMEHEHHS  BTOPOM  TPOUZBOJAHONM K
UCCIIeNOBaHNIO (DYHKIIUU.

4. PacckaxuTe OOIIyI0 CXEMy HCCJIEJIOBaHMS W TOCTpOeHUs rpaduka
byHKIINN.

Jumepamypa: [1, §31, c. 297-301], [1, §38-39, c. 342-353, ¢. 360]



IIpakTHyeckoe 3ansaTue Nel3
Bolunciienne onpeaeaeHHbIX HHTETPAJIOB Pa3IHYHBIMH CIOCO0AMU

Ilenv pabomor:
CMYOeHm OO0JIHCEH.
3HaMb!
- (popmyny Hrrotona-JIeitOnua,
- CyTh METOJIOB BBIYHCIICHHSI OTIPEICIICHHBIX HHTETPAJIOB;
ymemb:
- BBIYUCIITH ONpENEICHHBIC WHTETPAIbl METOIAMH: 3aMEHBI MIEPEMEHHOM,
IO YaCTSIM.

Ceedenus u3z meopuu:

J1J1s BBIYKMCIICHHS OIpeiejIeHHOro naTerpana ot pysakiuu f(X) B Tom cioyugae,
KOTJIa MO’KHO HalWTH COOTBETCTBYIOIINN HEONpeaeIeHHbIN HHTerpat F(x), ciy)uT
dbopmyna Herotona — JleliOHuma:

T f(x)dx=F(x)[. = F(b)- F(a),

T.€. OTPE/ICIICHHBIM UHTETPAJl PaBEH PA3HOCTH 3HAYCHUM MEpBOOOPA3HON MpU
BEPXHEM U HIDKHEM TIpejiesiaX UHTETPUPOBAHUSI.

Ilpumep 78.

10

Boraucnuth onpeneneHHbIi HHTerpal I(3t2 +2t +1)dt,
0

Pemenue:
o ¢popmyinie Herorona — Jleitonuna:

10 3t3 2t2 10 10
Jerratendt=| T+ +t) =(E+t+t) =
) 3 2 ) 2
= (10° +10? +10)— (2° + 2 + 2)=1110 —14 = 1096 .

Buiuucnenue onpedenennozo unmezpana Memooom 3aMeHbl NepeMenHOU
[Ipu BBIYMCIIEHNH ONIPEAEIEHHOTO NHTETPpaia METOAOM 3aMEHbBI IEPEMEHHON

b
(crtocoOOM TIOICTAHOBKH) OTPEIEIICHHbBIN HHTErpat I f (x)dx mpeobpasyercs ¢
a

TIOMOIIBIO MOJICTAHOBKH U=((X) B OMpeIeIeHHbII HHTETPal OTHOCUTEIBHO HOBOM
nepemMenHoi U. [Ipu 3TOM cTapsie mpe/iesibl HHTETPUPOBAHUS & U D 3aMeHsFoTCs
COOTBETCTBEHHO HOBBIMH ITPE/ICIaMi HHTETPUPOBAHHUS 0L U f§ , KOTOPBIE
BBIYUCIISAIOTCS 110 hopmynam: o=g(a) u f=g(b).

Ilpumep 79.



3
Brruncnuth onpenene bl UHTErpal I(Zx ~1)°dx.

2
Pewenue:
npeodpasys 4acTH MOJABIHTETPATLHOTO BHIPAYKEHUS, PUBEJEM 33/ 1aHHBIIH
WHTErpajl K TAOJIMYHOMY BHTY, J1ajiee BOCoyib3yeMcs hopmyroir HeroToHa —
JleliOHuna:

u=2x-1
T(Z 1 du=(x=1ydx 5.3 15 ju31du 1 ¢l
X — X = — = —_ = —.—| =
) du = 2dx u,=2.2-1=3 3 2 2 4|
dx:ldu
2
4 4 _
5 3 _65-81_54

8 8 8 8

Hnmezpuposanue no uacmsm 6 onpeoeieHHoM uHmezpaie
Ecnu gyukiuu U(X) u V(X) 1 uX IpOM3BOIHBIC HETIPEPHIBHBI B MPOMEXyTKe [a; D],

TO (hOPMyJIa MHTETPUPOBAHMS 10 YACTSIM JJIS OIPENEIEHHOI0 MHTErPaia UMEET
BUJI:
b b p
Iudv =uv| — jvdu.
a a

a

Ilpumep 80.

4
BBIaucuTh OnpeiesICHHBIN HHTETPal _[X In xcbx .

e
Penienue:

npeoOpa3ys 4acTH MOABIHTETPATILHOTO BHIPAKEHMUS, IPUBEIEM 3a/IaHHbBIN

WHTETpaji K TaOJTMIHOMY BHIY, JAajee BocmonbzyeMcs dhopmynnoi HeroroHna —
JleitOHuUIA:

. u=1Inx dv = xdx , § o4, ]
/ - X il (XX
!xlnxdxzdu=gnx)dx jdv—jde—2 Inxe '!2 =
du= v:X—2
X 2
2 4 2 2\* 2 2 2
B0 e (XX g & [ X | e &[]
22 e 2 4 2 |4 4
2 2 2
—8n4-S _4+5 —gna- 4
2 4 4

3aoanusn 014 cAamMoCmMoOAMENbHO20 PEUIEHUA:
Brluncnure crneayronme HHTerpaibl:



1 BapuanT
1) MeToaoM 3aMeHbI
IIEPEMEHHOM:

2
j (X% +3)° xdXx.
1

2) Metoaom

HHTCIPUPOBAHUA 110
7l2

2 BapuMaHT
1) MeToaoM 3aMeHbI
IIEPEMEHHOM:

3
j A(x* 1) x%dx.
2

2) Metoaom

HHTCIPUPOBAHHA 110
7l2

3 BapuaHT

1) MeTtooM 3aMeHbI

. ¢ 6x%dx

IepeMEHHOM: _[—34 .
s (1-2x7)

2) MetonoMm

UHTETPUPOBAHUS T10

¢ In xdx
YacTsIM: _[ 3
X

e
2
YacTsIM;: _f In“ xdx,
1

HHTCTPUPOBAHUA 110
4

HaCTAM: j In xdx

e

JaCTSM: I X C0s Xdx YaCTSM: I(l— X)sin xdx
0 713

4 BapuaHT S BAapMaHT 6 BapuanT
1) MeTo10M 3aMEHBI 1) MeTo10M 3aMEHBI 1) MeTo10M 3aMEHBI
TIEPEMCHHOM: T—dx 4 NEpOMEHHOH:

: 3 ' | IEpEeMEHHOM: _[ > X, |3

% (x+1) ;X -1 _[(xS +1)x%dx.

2) Metonom 2) MeToziom 1
UHTETPUPOBAHUS T10 2) Metoaom

HHTCTPUPOBAHUA 110

1
YaCTsIM: _[ xe “dx |
0

/ BapHaHT
1) MeTo10M 3aMEeHBI

_ ¢ X%dx
IIEPEMEHHOI: I—
HV1-x3

2) Metonom
WHTETPUPOBAHUS 110

1
qacTAM: _[ arccosxadx
0

8 Bapuanr
1) MeToaoM 3aMeHBI
IIEPEMEHHOM

3
J‘xz\/x3 +5dx
0

2) Metonom
HHTCTPUPOBAHUS 110

1
HaCTSIM: jarcsinxdx_
0

9 BapuaHT
1) MeTo10M 3aMEHBI
IIEPEMEHHOM:

3
jxxllo—xzdx_
1

2) Meronom

HHTCTPUPOBAHMA 110
72

YacTsIM: IXZ sin xdx
0

KOHmPOJle ble eonpocol:

1. Kakas ¢yHKumsi Ha3biBaeTcs rnepBooOpasHon mist pyakiuu f(X), mpu Xe

(a; b)?

2. UTo Ha3bIBAETCS HEOMPEACIECHHBIM HHTETPAIOM?

3. [lepeuncante OCHOBHBIE (POPMYITBI HHTETPUPOBAHUS.

4. ChopMynupyiTe CyTh METO/Ia HEMOCPEACTBEHHOTO HHTETPUPOBAHHSL.
5. Chopmynupyiite CyTh METO/Ia 3aMEHBI IEPEMEHHOM.

6. ChopmynupyiTe CyTh METOJ]a MHTETPUPOBAHUS TI0 YACTSIM.

7. I[IpuBenuTe mpuMephl MPUIIOKEHUS OTIPEACTICHHBIX HHTETPAJIOB.

Jumepamypa: [4, c. 310, c. 316], [5, ¢. 219-222].
IIpakTnueckoe 3ansaTue Ne 14
BepuimnHbl, pedpa, rpaHd MHOTOTPAHHUKA




I]env pabomor:
CMYOeHm OO0JIHCEH.
3HaMb!
- CBOMCTBO, CBSI3BIBAIOIIIEE YHCIIO BEPIIIHH, peOep U rpaHeii MHOTOTPAHHUKA,;
ymemb:

- yCTaHaBIUBATh CBS3b MEKAY YHCIOM IIJIOCKUX yIJI0B /] MHOTOTpaHHHUKA
YuCIoM ero peodep P.

Ceedenus u3z meopuu:

JI71s1 BBITTYKJIBIX MHOTOTPAHHUKOB UMEET MECTO CBOMCTBO, CBA3BIBAIOIIECE YU CIIO
€ro BEpINH, pedep U rpaneit, nokazanHoe B 1752 roay Jleonapaom Ditnepom, u
MOJIy4YHMBIIIEE HA3BaHUE TEOPEMBI Jepa.

[Ipexne uem ero chopmMyaupoBaTh paCCMOTPUM HU3BECTHBIE HAM MHOTOTPaHHUKHU
Y 3aM0JTHUM CJIETYIONTYIO TabuIly, B KOTOPOU B — uuciio BepiiuH, P — pedep u I’
— I'paHell JAaHHOTO MHOTOTPaHHHUKA!

Ha3zBanue mHOrOrpanHuka B P I
TpeyronsHas nupamuaa 4 4
YeTtblpexyroipHas nupamuaa 5 3)
TpeyronpHas npuzma 6 9 5
YeTbIpexyroiapHas mpu3mMa 8 12 6
N-yroyibHasi TUPAMHIA n+1 2n +1
N-yroyibHas Npu3Ma 2n 3n n+2
N-yroyibHas yceyeHHas 2n 3n n+2

nupamMuaa

N3 31011 TaOIUIIBI HEMOCPEACTBEHHO BUIHO, YTO JIJIsi BCEX BHIOPAHHBIX
MHOTOTPaHHUKOB UMEET MECTO PABEHCTBO B-P+/=2. OKa3bIBaeTCA, YTO 3TO
PABEHCTBO CIIPaBEIJIMBO HE TOJBKO JIsl STUX MHOTOTPAHHUKOB, HO U ISl TIPO-
M3BOJILHOTO BBIMTYKJIOTO MHOTOTPAHHMKA.
3aMeTHUM, YTO MHOTOYTOJIbHUKUA MOKHO Je(OpMUPOBATh, YBEIUUNBATh,
YMEHBIIIATh WIH AK€ UCKPUBIISTH UX CTOPOHBI, JIUIIb ObI IIPU STOM HE
MIPOMCXOJIAIIO Pa3pPBIBOB CTOPOH. UKCIIO BepInuH, pedep U rpaHeid Mpu 3TOM He
W3MEHUTCH.
JI71st moy4eHHOTO pa30MeHust MHOTOYTOJIbHIKA Ha 00Jiee METKHe
MHOT'OYTOJIbHUKH UMEET MECTO PABEHCTBO:

B-P+I'=1,
rje B — obiiee unciio BepiuH, P — ob1iee 9ucio pedep u /° — 9ucio
MHOTOYTOJIFHUKOB, BXOJAIIUX B pazouenue. SAcuo, uto I'=/-1, rae I'— aucmno
rpaHeil JaHHOTO MHOTOTPaHHHUKA.



B n1060M 6blnyK10M MHO202PAHHUKE HAUOEMCS 2PAHb C YUCTIOM pebep MeHbUUM
UU PABHBIM NAMU
s 1106020 mHo202panHuka umeem mecmo nepasencmeo 3B < 2P .

3aoanus 0na camocmoamenbHo20 peuteHuA:

1) Mo>KeT JI1 YUCII0 BEPIIMNH MHOTOTPAHHUKA PABHATHCS YUCITY €ro TpaHeit?
2) YcTaHOBUTE CBSI3b MEXKY YMCIIOM IUIOCKUX YTJI0B /] MHOTOTpaHHHMKA U
4HCIIOM ero pebdep P.

3) I'paHssMH BBITYKJIOT'O MHOTOTPAHHHKA SBJISIOTCS TOJBKO TPEYTOJbHUKH.
CKoOJIbKO y HETO BepIIHMH B 1 rpaneii [, ecnu oH uMeert: a) 12 pebep; 6) 15
pebep? [IpuBenure npuMepbl TAKUX MHOTOIPAaHHUKOB.

4) VI3 ka)x01 BEPIIMHBI BHITYKJIOTO0 MHOTOTPaHHHUKA BBIXOIUT TPHU pedpa.
CKOJIBKO OH MMEET BepIIUH B u rpaneit [, eciu y Hero: a) 12 pebep; 6) 15
pebep? Hapucyiite 3TM MHOTOTrpaHHUKH.

5) B kax01 BepIlIMHE BHITYKIOT0O MHOTOIPAaHHUKA CXOIUTCS IO YeThIpe pedpa.
CKOJIBKO OH UMEET BEpIIUH B u rpaneit [, ecau yucio pedep paBHo 127
Hapucyitte 3T MHOTOTpaHHUKH.

Konmponwvuwvie éonpocoi:
1. 3Banumute Gopmyiy, CBA3BIBAIOIIYI0 YUCIIO BEPIIWH, pebep U rpaHei
MHOTOIPaHHHKA.

Jumepamypa: [10, c. 175]

IIpakTnueckoe 3ansaTue Ne 15
Hapanuenenunen. Kyo

Ilenv pabomur:
CMYOeHm OO0JIHCEH.
3HaAMb:
- OMpeIeNieHre apajiesienunena, Kyoa;
- CBOMCTBA MPSAMOYTOJIBHOTO MapaJiyIesIeuIe/1a;
- (opMmyIibl 0OBEMa IPSMOYTOJILHOTO Mapajieenuneaa, Kyoa;
ymemy:
- CTPOUTH Mapajuieenumnes, Kyo;
- BBIYUCIITH 00BEM IPSIMOYTOJILHOTO TTapaljiesienuineaa, Kyoa.

Ceéedenusn uz meopuu:

Ilapannenenunedom Ha3pIBaeTCs MPU3Ma, OCHOBAHUSIMHU KOTOPOH CITyKaT
napayiesorpaMmbl. Bee mecth rpaHei mapauienenumnesa — mapamuieorpaMMBl.
OTpe3ku, COSTMHSIONTNE BEPIIMHBI TapaJICIICIUIICIa, He TPHHAIICKAIINE OJHOM
Y TOM K€ TPaHU, HA3bIBAIOTCS OUALOHANAMU Napaiiiesienuneod.

Ceoticmea napannenenuneda

1) Cepenuna nuaroHajiy mapajieienunea SBIsSeTCs ero HCHTPOM CHMMETPHH.



2) IIpoTuBoIICKAIIE TPAHU TapaJUICIICITHITC A TIOTIAPHO PABHBI M ITAPaJUICIIbHEI.
3) Bce ueThipe AuaroHaiy napajiesienine/a nepecekarTcs B OJHON TOUKE U
JETATCA €10 TOTOJIAM.

Pucynok 46. [lapannenenunen

[Tapannenenunen, 60KOBBIE pedpa KOTOPOTO MEPIEHIUKYISPHBI ITIOCKOCTH
OCHOBAHUS TapaslIeIeIHIe/[a, Ha3bIBACTCS NPAMbIM NAPALLEIeNUNe0oM
(ABCDA;B;C;1D; — npsimoii mapasenenumesn).

D, G

4/ B,

A D

Pucynok 47. [IpAMOYTOJIbHBIN Mapajieenune

[IpsiMoii mapasnienenumel, OCHOBAHUEM KOTOPOTO CIIYKUT MPSMOYTOJIbHUK,
HA3BIBACTCS NPAMOY20/IbHbIM napaieienunedom. Bee rpanu NpsMoyroibHOTo
napajiesienuneaa — NpsiMOyroJibHUKH. JITMHBI Tpex pedep MpsSiMOYroJIbHOTO
napajuielenuneaa, BHIXOIAIUX U3 OJTHON BEPIIUHBI, HA3bIBAIOTCS H3MEPEHUSIMU
IPSIMOYTOJIBHOTO Mapalieenuneaa.

Cesoticmea npsmoy201bH020 napaiienenuneoa
1) KBanpat quaroHaiu npsiMoyrojibHOTO Napajuiesienunesia paBeH CyMMe
KBAJIPaTOB TPEX €T0 U3MEPECHUMU:
d?=a+b2+c?,
2) Bce nquaronanu npsiMOyrobHOTO Mapajuielienunea paBHbI.
3) Jlst kyoa popmyna ynpormaercs: 4d°=12a2.

Ilpumep 114.
Haiitu qyiHy cTOpoHBI Ky0a, €CJii €ro TMaroHalib paBHa 5 CM.
Pewenue:
13 (GOpMyJIbI 1JIsl AUAroHaau Ky0a BhIpa3uM €ro CTOPOHY:
b =40
12

a:/ﬂz:i:i
12 J3 3’

T. k. mapasuiesnenurie; €CTh YaCTHBIN CIIy4ail IPU3MBI, TO IUIOIIAb IOBEPXHOCTH U
00BEM MapaiesienuIea BBIYUCIAI0TCA 10 popMysiam I IIIOIA U TOBEPXHOCTH

Torna,



u o0bema npusMbl. Kpome Toro, 00beM npsiMoyrobHOro napaiesenune MOXHO
BBIYUCIISATH 110 hopMyIie:

V=abc,
rae a, b, C— TPHU U3MCPCHUA IIPAMOYTOJIBHOI'O ITapaJuICIICIIUIICaA.

Kyo
[IpsMOyYTOIBbHBIN Mapasuieenunes ¢ paBHBIMUA H3MEPEHUSIMH Ha3bIBaeTCs KyOoM.
Bce rpanu ky0a — paBHbIE KBaApaThl.
O6beM kyba BerUHcCIsieTCs Mo hopMyIie:
V=as,
r7ie a8 — u3MEepeHue Kyoa.

Kaxk naiimu cymmy onun eécex pébep napainenenuneoa

Jlnst ynoOctBa BBezieM 0003HaueHus: A U B CTOPOHBI OCHOBaHUS
napayuienenunena; C — ero O0KoBasi TpaHb.

T. 0., B OCHOBaHMU NapajuIeICIUNEAA JISKUT MApaAIIIEIOrpaMM CO CTOPOHAMU A 1
B. ITapannenorpaMm — 3TO YETBIPEXYTOJIBHUK, IPOTUBOIIOJI0KHBIE CTOPOHBI
KOTOPOT'O PaBHBI U MapajuieabHbl. M3 3TOro onpeneneHus ciaenayer, 4To IpOTUB
CTOpPOHBI A JIEKUT paBHas ei ctopoHa A. [lockonbky mpoTUBOIEKAIIUE TPAHU
napajuiesienueaa paBHbl (BBITEKAET U3 OMPEIEICHUS ), TO BEPXHSIS €r0 TPaHb TOXE
uMeeT 2 CTOpOHbI paBHbIE 4. TakuM 00pa3oM, cymma BCEX YEThIPEX ITUX CTOPOH
paBHa 44.

To ke, MOXKHO CKa3aTh, U 0 cTopoHe B. [IpoTrBononoxHas €l CTopoHa B
OCHOBAHMH IMapajuiesienumena papHa B. Bepxuss (mpoTuBosexaiias) rpaHb
napajulelIeNMIea TOKE UMEET 2 CTOPOHBI, paBHbIE B. CymMMa BCEX YETBIPEX ITUX
CTOPOH paBHa 4B5.

BokoBbIe TpaHy mapajienenuIie/ia TOXKe SBIAI0TCA MapajieaorpaMMamMu
(BBITEKAET U3 CBOMCTB mapamenenumnesa). Peopo C 0THOBPEMEHHO SIBISETCS
CTOPOHOM JABYX COCEIHUX IrpaHeu napaenenunena. [1ockonbky
IPOTUBOIOJIOXKHBIE TPAaHU NapajuleenuIea oNapHo PaBHbI, TO BCE €ro OOKOBBIE
pebpa paBHbI Mex Ty co0oit 1 paBHbI C. Cymma 00k0BbIX pedep — 4C.

Takum 06pazom, cymma Beex pedep napaivenenunena: 44+4B+4C unu
4(A+B+C).

YacTHblil ciiyuaii npsiMoro napauienenumnena — kyo. Cymma Bcex ero pedep paBHa
124.

Ilpumep 115.
Haiigure IUPUHY M BEICOTY MPSIMOYTOJILHOIO TapajuIe/IenuIena, €Cau muprHa b
OoJIbIIIE €r0 JIMHEI @ Ha 1 cM, BeIcoTa C B 2 pa3a 6oJblle [UIMHEI ¢, a AMaroHais d
B 3 pa3a OoJIbIIlIe IJTUHEI d.
Pemenue:
3aIMIIEM OCHOBHYIO (DOpMYJTy KBajapara JUaroHa n IpsSMOYTOIbHOTO
Hapasuiesenuresa:

d?=a+b%+c?.
BripazuM Bce u3MepeHus depes 3afannyro unny a: b=a+1; c=2a; d=3a.



[ToacraBum B hopmyay:
9a? =a*+(a+1)*+4a>.
PemmB kBagpaTHOE YpaBHEHHE, HAllIEM JUTMHBI BCeX pedep:
3a*-2a-1=0.
a=1; b=2; c=2.

Ilpumep 116.
JIBa pebpa npsiMOYTroJIbHOTO MapalIeIenUIeaa, BBIXOIAIINE U3 OAHOW BEPUINHBL,
paBHbl 3 u 4. [1nomaae MOBEpXHOCTH 3TOrO napamienenunena pasHa 94. Haiinure
TpeThbe peOpo, BBIXOAAIIEE U3 TOU K€ BEPIIHHBI.
Pewenue:
0003HAaYMM HU3BECTHBIC pebpa 3a a u b, a Hem3BecTHOE 3a C. [Inomam
MOBEPXHOCTHU NapaAJIJICIICIIUIIEIa BEIPAKAETCS KaK

S =2(ab+bc +ac).

Bripazum c:
S
——ab
c=2 .
a+b
[Toxcrasiss 3a1aHHBIE 3HAUEHUSI, UMEEM:
%4
—-12
c=-2 =5.
7
Otser: 5.

3aoanus 011 cAamMoCmMOAMENbHO20 PEUIEHUA:

Pemmre 3anauu:

1) Hago mokpacuts mosa B komHare. Pacxon kpacku Ha 1 m? — 120 2, koMHara
uMeeT pazMepsl S m U 4 m. CKOJIBKO MOTPeOyeTCst KpacKu?

2) Hamo okyienTh KOMHATY C OJHUM OKHOM M JIBEPbIO 000SIMH OT I10J1a 10 MOTOJIKA.
JInrHa KOMHATHI 5 v, ImupuHa — 4 m, BeicoTa — 3 v. Ilnomans okHa 3 M2, miomans
nBepu 2 m?. O6ou MpoaroTcs UeabMU pyIoHaMu, 1 pynon Ha 10 2. CKobKo
noTpedyercst pyJioHOB 000eB?

3) JIBa peOpa npsMOYyTroJIbHOTO Mapalie/IeuIe/a, BRIXOASAIINE U3 OTHOM
BEPILUMHEI, paBHHI 1, 2. [Inomane nosepxHocTy napasuienenunena pasHa 16.
Haiignte ero nuarosass.

4) IInoimaae rpaHu IPsIMOYTOJILHOTO Mapajuienenumneaa pasua 12. Pedpo,
NEePHEeHANKYJIAPHOE 3TOM TpaHu, paBHO 4. Haiinure o0beM mapasienenumnena.

Konumponwvnwie gonpocwi:

1. Haiite OIpELICIICHUE rnapaJsuiejaenuIieia, KyOa, BBIIIOJIHUTE
COOTBETCTBYIOIIME YEPTEKHU.

2. llepeuncnure CBOMCTBA MPSIMOYTOJBHOTO MapalieJenunea.

3. 3anummrte GopMyIIbI I BEIYUCICHHUS 00beMa mapajiieNenuresia, Kyoa.



Jumepamypa: [10, c. 143]

IIpakTnueckoe 3ansaTue Ne 16
Ceuennst Ky0a, NpU3Mbl, MAPAMU/bI

Ilens pabomor:
CMYOeHm OO0JIHCEH.
3Hamb:
- METOJ «CTIETOBY;
- MpaBWJIa TOCTPOCHUS CEYCHUI MHOTOTPAaHHUKOB;
ymemy:
- CTPOWTH CEUCHUS Ky0a, IPU3MbI, TUPAMU/IBI.

Csedenun uz meopuu:

Ceuenus Kyba niockocmuio

Ecnu nockocTs nepecekaeT Tpu pedpa KyOa, BRIXOASAIINUX U3 OJHOW BEPIIUHBI, TO
B CEUEHUH NOJTy4aeTCsl TPEyroyibHUK (puc. 48 ciesa). [Ipu sTom ecnu oTcexkaemble
IUIOCKOCTBIO OTPE3KU pedep paBHbI, TO B CEUYEHUH MOITYYaeTCs PAaBHOCTOPOHHUIM
TPEYTOJbHUK, €CJIM PAaBHBI JIBa OTPE3Ka U3 TPEX, TO MOIY4aeTCs paBHOOEAPEHHBIN
TPEYTOJIBbHUK, HAKOHELL, €CIIA BCE TPU OTPE3Ka Pa3jInyHbl, TO B CECUCHUU
ITOJTYy4YaeTCsl Pa3HOCTOPOHHHUM TPEYTOJIbHUK.
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Pucynok 48. Ceuenus kyba MI0CKOCTBIO

B cedenuu ky0a MI0CKOCThIO HE MOTYT IMOIY4YaThCsl MPSMOYTOIbHBIN UIH
TYNOYTOJIBHBIN TPEYTOJIBHUKH.

BrisicHuM, Kakue 4eThIpeXyroJIbHUKH MOTYT MOJIy4aThCs B CEYEHUHU KyOa
MJIOCKOCTBIO.

ScHo, 4TO ecnu TIOCKOCTH MapaiesibHa OJIHOM U3 TpaHel Ky0a, TO B CEUCHUU
noyyaercs kBaapar (puc. 48 nmocepeaune). Ecnu miockocTs napaiebHa
OJIHOMY U3 pedep KyOa, TO B CEUEHHH MOTY4YaeTCsl MPSMOYTOJIbHUK (puc. 48
cnpara). Eciu miiockocTs nepecekaeTr 4eThlipe mapajuiesibHbIX pedpa Ky0a, To B
CEUCHHH MOJIydaeTcs napasienorpamm (puc. 49 ciesa).

Pucynok 49. Ceuenus ky0a mI10CKOCTbIO



Ha puc. 49 nmocepennne nmoka3zaHo cedeHne Ky0a IIOCKOCThIO B (hopme
naruyronbHuka ABCDE. IIpsameie AB u DE, CD u AE napasienbHbl, Kak JUHUKA
TIepeCceUCHHMs IBYX MapalIeIbHBIX TIIOCKOCTEH TPEThEeH MI0CKOCTHIO.

Ha puc. 49 cnipaBa moka3aHo ceueHre Ky0a ITOCKOCThIO B popme
mectuyroiparka ABCDEF. TTpsmeie AB u DE, BC u EF, CD u AF napanienbHsl,
KaK JIMHUY TIEPECCUCHHUS ABYX MapalIeIbHBIX INIOCKOCTEH TPEThEel MIIOCKOCTHIO.
[TockonbKy y KyOa UMeeTCsl TOJBKO IIECTh TPaHe, TO B CEYCHUH KyOa
MJIOCKOCTHIO HE MOKET TTOJIYIHTHCS MHOTOYTOJIBHHK C YHCIIOM CTOPOH, OOJTBIITUM
IIECTH.

Ilocmpoenue ceuenuti MHO202PAHHUKOB

JIns1 MOCTpOECHUST CEUEHUN HCTIONIB3YIOT METO/T «CIIEJIOBY, 3aKIHOYAIOIIUNCS B
HaXO0>XJICHUU TOYKHU NEPECeUEHUs MPSIMOUN U MIIOCKOCTH MO 33JaHHBIM JBYM
TOYKaM HTOU MPSMOM U UX MPOCKIHUSIM Ha MIOCKOCTb.

Ilpumep 117.

[TycTh npsimast K mpoxoaut yepe3 Touku A, B 11 n3BeCTHBI napasienbHbIe
npoekiuu A’, B’ 3THX Todek Ha TIIOCKOCTh 7. Tpedyercss HATH TOUKY
nepecedeHus npsimort AB ¢ miockocTbio .

Pewenue:

gyepes Touku A’, B’ mpoBenem mpsimyto K. Torna nepeceuenue npsimoit K ¢ mpsimoid
K’ 1 OymeT HCKOMBIM TiepeceueHreM IpsiMoii K ¢ mmockocThio 7 (cM. puc. 50).
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Pucynoxk 50.

Ilpumep 118.

Hanbl Touku A, B, C u ux napamiensusie mpoekuuu A’, B’, C’ Ha MII0CKOCTS Tt.
Tpebyercs moCTpOUTh JTUHMIO TIepeceueHust iockocTu ABC u mmockocTtH 1.
Pemenue:

UCIIOJIb3YsI pellieHre PeabLAyeH 3aauu, MOCTPOUM TOUKU X U Y TIepeceueHus
npsambeix AB 1 AC ¢ iockoctsio 7. [Ipsimast XY Oynet uckoMou JIMHHUEH
nepeceyeHus mockoctu ABC u TIOCKOCTH T (cM. puc. 51).

Pucynok 51.

Ilpumep 119.

Yepes nannyro Touky C (C’) mpoBecTH NpsaMylo, mapaiebHY0 JaHHOM MPsIMO
AB (A’B’), u HaliTH ee TOUKY IepeCeUeHHsI C TUIOCKOCTBIO T.

Pemienue:



yepe3 Touky C nmpoBoaum npsimyto, napamiensayio AB. Uepes Touky C’ nmpoBoaum
npsMyto, mapamieabayto A’'B’. Touka X mepecedeHus 3TUX MPsSMbIX U OyJIeT
UCKOMOM (cM. puc. 52).

Pucynok 52.

Hcnonv3ys memoo, paccmompennsiii 6 npumepe 119, pewium 3a0avu na
nocmpoeHue ceveHull Kyoa, nupamuobvl U npusmul

Ilpumep 120.

[TocTpouTh ceuenre Ky0a IIOCKOCThIO MTPOXOsiel uepes Tpu Touku A, B, C,

MIpUHAJJISKAIIIE TTOTIApHO CKPEITUBAIOIIMMCS pedpaM Toro kyba (cM. puc. 53).
A

’
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Pucynok 53.

Pewmenue:
HaliJieM niepeceueHue npsamoil AB, nexarield B I0CKOCTH CEUEHHUs, € MII0CKOCThIO
OCHOBaHMs KyOa. JlJist 3Toro noctpoum napasienbabie npoekuuA’, B’ Touek A, B
Ha OCHOBaHHE Ky0a B HampaBJeHHH O0KOBOTO pedpa Kyba (cm. puc. 54).
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Pucynok 54.

[lepeceuenue npsimbix AB u A’B’ Oyner uckomoit Toukoit P. OHa mpuHATIEKUT
TUTOCKOCTH CEYEHHS | MJIOCKOCTH OCHOBaHUS KyOa. CienoBaTelbHO, MIIOCKOCTh
CeueHus niepecekaeT ocHoBaHue Kyba mo mpsimoit CP. Touka nepeceueHus 3Toi
psIMOi ¢ peOpoM OCHOBaHMS Ky0Oa J1acT enie oy Touky D ceuenus kyoa.
Coenaunum Touku C u D, B u D orpeskamu. Yepes Touky A npoBeiemM npsmyio,
napayensHyo BD, u Touky ee nepecedenus ¢ pedbpom kyba o6o3nauum E.
Coenunum Touku E u C otpeskom. Uepes Touky A mpoBeaem npsmylo,
napaensHyro CD, 1 Touky ee mepecedenus ¢ pedpom kyba o6o3Hauum F.
CoenunuM Touku A u F, B u F orpeskamu. Muoroyronsauk AECDBF u 6yzaer
MCKOMBIM U300paKEHUEM CeUeHHUs Ky0a TI0CKOCTHIO.

Ilpumep 121.



[TocTpouTs ceyeHnne TpeyroabHOM MUPAaMHUIBI IIIIOCKOCTHIO, MPOXOASIIEH Yepes
Tpu Touku A, B, C, mpunagiexanire ee pedbpam (cM. puc. 55).
E

Pucynoxk 53.

Pewenue:

nposeneM npsmyro AB u ee TOuKy nepecedeHrs ¢ OOKOBBIM peOpOM MUpPaMUbI
o6o3naunm yepes E. [Iposeaem npsmyio EC u ee Touky nepeceuenus ¢ peopom
OCHOBaHUs nupaMubl 00o3HaunM yepe3 D. Coequanm otpeskamu Touku B u C, A
u D. Yetsipexyronsuuk ABCD OyaeT HCKOMBIM CEYE€HUEM MUPAMUIBI.

3aoanus 01 cAamMoOCMOAMENbHO20 PEUIEHUA:
Pemire 3agaun:
1) Kakoii ¢urypoii siBasiercs cedenue kyoa A...D; MI0CKOCThIO, TPOXOSIICH
yepe3 Bepiunbl B1, D u cepenuny pedpa CC1?
2) Kaxoii urypoii siisiercst cedenue Kyoa A...D; TIIOCKOCTBIO, MPOXO ISk
yepe3 cepenunnl pedep AB, BC u DD,?
3) Uepes cepeauny pedpa KyOa, IepleHAUKYIIPHO CKPEIMBAIOIICHCS ¢ 3THM
pebpoM JauaroHaiu, npoBeaeHo ceueHue. Onpenennure ero BU/l.
4) Kakoii purypoit sBisieTcsi ceueHrne Ky0a IIOCKOCThIO, KOTOpasi POXOIUT Yepes
JIBE TIPOTUBOIIOJIOKHBIE BEPIIUHBI HIYKHETO OCHOBAHMSI M CEPEUHY OHOTO W3
pebep BepxHero ocHoBaHus? Haliiute ero nepuMeTp, €Ciiu AjinHa pedpa Kyoa
paBHa 1.
5) Uepes Bepuunsl A, C, D; ky0a A...D; npoBeneHo ceuenue. B kakom
OTHOILIEHUH OHO JeiuT auaroHanb DB1, u kakoi o0pa3yeT yron ¢ aToi
JTUArOHAJIBIO?
6) Kakum siBisiercs ceuenue terpadapa ABCD miockocThio, mpoxoasiei yepes
cepenunsl pedep AB, BC u CD?
7) Kaxkoii hurypoit siByisieTcsi ceueHue npaBuiibHOro rerpasapa ABCD
MJI0CKOCTHIO, MPOXOsiieit uepes Bepinny B u Touku M, N — cepenunbt
cooTBeTcTBeHHO pebep AD, CD?
8) INoctpoiite ceueHue kyoda A...D1 MIIOCKOCTBIO, IPOXOIAIICH Yepe3 BepIIrHbI By,
D u Touky H, mpunamiexantyro pedpy CCi.

9) [TIloctpoiiTe ceueHHE TPABUIBHONH YETHIPEXYTOJIbHON  IMHPAMHUIBI
MIJIOCKOCTBIO, MPOXOJISIICH Yepe3 TOUKH, YKa3aHHbIE Ha PUCYHKE D6.

A

Pucynok 56.



10) IMocTpoiite ceueHme MPaBUIBLHON IIECTHYTOJIBHOM MPU3MBI TIOCKOCTBIO,
IPOXOJSIIEH Yepe3 TOUKH, YKa3aHHbIE Ha PUCYHKE S7.
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Pucynoxk 57.

Konmponwvnwvie séonpocwi:

1. Moxer 11 B ceueHUH KyDOa TIOCKOCTBIO MOMYYUTHCS: a) Tpamenws; 0)
paBHOOEApeHHasl Tpamelys; B) HEpaBHOOEIPEHHAs] TPANeUus; T') IpSIMOYToJIbHas
Tpaneuus; 1) TyIoyrojibHas Tpaneuus?

2. Kakve MHOTOYTOJBbHUKH MOKHO MOJTYYUTh B CEUEHUHU YEThIPEXYTOJIbHOM
MIAPAMHUJIBI TITIOCKOCTHIO?

3. Kakue MoryT ObITh Ce4eHMsI MPABUIIBHOIO TETPa3Apa INIOCKOCTHIO?

Jumepamypa: [10, c. 144-151]

IIpakTnueckoe 3ansiTue Nel/
IIpeacraBiieHue 0 NPaBUJILHBIX MHOTOTPAHHUKAX (TeTpajdap, Ky0, OKTas’ap,
A0AEKA3AP, HKOCAIAP)

Llenv padomuwi:
CMYOeHm OO0JIHCEH.
3HaAMb.
- OTpeieNieHre MPaBUIILHBIX MHOTOTPAaHHUKOB,;
- BUJIBI, DJICMEHTHI, CBOMCTBA MPABMIIBHBIX MHOTOTPAHHUKOB;
yMemy:
- CTPOWTH MPABUILHBIC MHOTOTPAaHHUKH.

Ceéedenusn u3z meopuu:

BrInykJiiblii MHOTOTpaHHUK HA3bIBACTCS HPABUILHBIM, €CIIU €0 TPAHSIMU SIBIISIFOTCS
paBHBIE TPABUJILHBIE MHOTOYTOJIbHUKH, U BCE MHOTOI'PaHHBIC YIJIbl PABHBI.
PaccMoTpruM BO3MOXKHBIE ITPaBUIIbHBIE MHOTOTPAHHUKU U IIPEXK/E BCETO TE U3
HUX, TPAHSIMHU KOTOPBIX SBIISIFOTCS TPaBUIIbHBIE TpEyroibHUKU. Hanbomnee
MPOCTHIM TAKUM MPABUIBHBIM MHOTOTPAHHUKOM SIBIIIETCS] TPEYTOJIbHAs
UpaMUIa, TPAHSIMU KOTOPO# SIBIIIOTCS MPaBUIIbHBIC TPEYTOJbHUKH (PHC. CIIEBA).
B xaxxnmoii ee BepIIMHE CXOAUTCA 110 TpU rpaHu. FiMest BCero yeTsipe rpaHu, 3TOT
MHOTOTPaHHHUK HA3bIBACTCS TAKKE NPAGUILHLIM MEmpa’0poM, WIH MPOCTO
mempa’opom, 4To B EPEBO/JIE C TPEUECKOTO S3bIKa 03HAYAET YEThIPEXTPAHHUK.
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Pucynok 58. [IpaBuibHbIE MHOTOTPAHHUKH

MHororpaHHUK, TPaHIMHA KOTOPOTO SIBJITFOTCS MTPaBUIIbHBIE TPEYTOJLHUKH, U B
Ka)XI0W BEpIIMHE CXOAUTCS YEThIPE IpaHu, H300pakeH Ha PUCYHKE TIOCEepEInHE.
Ero moBepXHOCTh COCTOUT U3 BOCKMU MPABUIIBHBIX TPEYTOJIBHUKOB, TO3TOMY OH
Ha3BbIBAETCS OKMAI0POM.

MHororpaHHHK, B K&KJI0W BEPIIMHE KOTOPOTO CXOIUTCS TSITh MPaBUIBHBIX
TPEYTOJILHUKOB, N300payKeH HA PUCYHKE crpaBa. Ero moBepXHOCTh COCTOUT W3
JIBAJIIIATH TIPABUIIBHBIX TPEYTOJIBLHUKOB, IOATOMY OH HA3BIBACTCS UKOCAIOPOM.
3aMeTHM, 9TO TIOCKOJIBKY B BEPITMHAX BBIMTYKJIOTO MHOTOTPAHHHKA, HE MOXKET
CXOIUTKCS 00JIee TATH MPABUIBHBIX TPEYTOJBHUKOB, TO APYTHUX MPaBUIBHBIX
MHOTOTPaHHHUKOB, TPAHSIMHU KOTOPBIX SIBJISIIOTCS MPaBUIIBLHBIC TPEYTOIBHUKHY, HE
CYIIECTBYET.

AHaJIOTUYHO, MIOCKOJIBKY B BEPIITMHAX BBHITYKJIOTO MHOTOTPAaHHUKA MOXKET
CXOJUTHCS TOJILKO TPH KBajipaTa, TO, KpoMme kyOa (puc. cieBa), Apyrux
MPaBUJILHBIX MHOTOTPAHHUKOB, Y KOTOPBIX TPAHSIMU SIBIISIIOTCS] KBaJIpaThl, HE
cymectByeT. Kyd uMeeT 1mecTb rpaHeil U o3TOMY Ha3bIBAETCA TAKIKE 2eKCAIOPOM.

5
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Pucynok 59. [IpaBuiibHbIE MHOTOTPAHHUKH

MHororpasHuk, rpaHsiMi KOTOPOTO SIBIISIFOTCS TIPABWIIbHBIC TIATUYTOJIBHUKY, U B
KQKJI0M BEPIIUHE CXOJIUTCA TP TpaHu, n300pakeH Ha pucyHKke crpasa. Ero
MTOBEPXHOCTh COCTOUT U3 JIBCHAIIATH TTPABUIIHHBIX MSATHYTOJIHHUKOB, TTIO3TOMY OH
Ha3bIBAETCS 000eKaAIOPOM.

3aoanus 01 cAamMoCmMOAMENbHO20 PEULEHUA:

1) Uemy paBHBI IUTOCKHE YIJIBI J0CKadapa’?

2) IlpencraBbTe MHOTOTPAHHUK — OUITUPAMHMTY, CJIOKEHHYIO U3 JIBYX MPaBUIIBHBIX
TETPad’IpOB COBMEIICHNEM UX OCHOBAaHUH. byeT 11 OH npaBUIIbHBIM
MHOTOTPaHHUKOM?

3) SBisieTcs v IPOCTPAHCTBEHHBIN KpecT (purypa, CocTaBjIeHHAs U3 CEMU
paBHBIX Ky0OB — puc. 60) mpaBMIBHBIM MHOTOTPaHHUKOM? CKOJIBKO KBaJIPaTOB
OTPaHUYMBAET €T0 MOBEpXHOCTH? CKOJBKO y HETO BepiiuH B u pedep P?



N
md)

Pucynok 60.

4) Pebpo oktasapa paBHO 1. OnpeneanTe pacCTOSHUAE MEKIY €ro
MIPOTUBOIOJIOKHBIMU BEPIIMHAMMU.

5) CKOJIbKO KPacoK MOTPEOyeTCs IJIs paCKpaCKH IpaHei MpaBUIbHBIX
MHOTOTPAHHHUKOB, TaK, YTOOBI COCETHUE TPaHU ObLIU OKPAILICHBI B Pa3HbIC 1IBETA?

Konmponsnwie sonpocwi:

1. JlaiiTe onpeneneHue MPaBMIBHOTO MHOTOTPAHHHKA.

2. CKOIBKO BepIIuH, pedep U rpaHell UMEIOT: a) TeTpadap; 6) OKTa’aAp; B)
KyO; T) HKOCadp; 1) JOJAEKadIP?

Jumepamypa: [10, c. 176]
IIpakTuyeckoe 3ansitue Nel8
Hlap u cpepa, ux ceuenus

Ilenv padomuwi:
CIMYOeHm OO0JIHCEH.
3Hamb:
- OTIpe/IeNIeHrE T1apa, c(heprl, X FTEMEHTOB,;
yMemb:
- CTPOWTH CEUSHUS IIapa.

Ceéedenusn u3z meopuu:

lllapom npUHATO HA3BIBATh TEJO, OrPaHUYEHHOE cdepoil, T.e. map u chepa
— 3TO pa3HbIE TEOMETPUUECKHUE Tea.
Cghepa — 710 durypa, cocrosias U3 BceX TOUCK MPOCTPAHCTBA, YAAUIEHHBIX OT
JAHHOW TOYKH Ha JIAHHOM PaCCTOSTHUH.

Cdepa nonyuaerca npu

BpallleHHH OKPYAHOCTH
g BOKPYT JHaMeTpa HJIH

HOJIYOKPYKHOCTH.

Pucynok 65. Cdepa

llosepxnocmo wapa naswvigarom cgepoui. Eciiu pacceub cepy MmI0CKOCTHIO,
MOJyYUM B CEUCHUHU OKPYKHOCThb. Takue OKPYKHOCTHM MUMEIOT Pa3HbI€ PaJIAYCHI:
4eM Jajbllle MIIOCKOCTh OT IIeHTpa cdephl, TeEM MeHbIIe paauyc ceueHus. Camblie
OOJIbIIIME OKPY)KHOCTH TOJYyYarOTCS TIPU CEYEHUU Cepbl IIOCKOCTIMHU,



OPOXOIAIIMMU 4yepe3 e€ MeHTp. Takumu OONbIIMMHU OKPYKHOCTSMU Ha 3€MHOMN
MOBEPXHOCTU SIBJISIIOTCS SKBATOp M MEpPHAMAHBL. A Mapauledd — 3TO CEUeHHs
3eMHOW TOBEPXHOCTH IUIOCKOCTSIMH, KOTOpBIE MapauleidbHbl HKBATOPUAILHON
TUIOCKOCTH.

Cepepori HazbiBaeTcst ¢Gurypa, cocrosimiasi U3 BCEX TOYEK IMPOCTPAHCTBA,
PaBHOYJQJIEHHBIX OT JAHHOM TOYKU. DJTa TOYKA HA3bIBACTCS YEeHmMpom cepbl u
0oviuno obo3nauyaemcs O.

Paccrostnre ot Touek cdepsl 10 €€ IeHTpa Ha3bIBACTCS paoduycom cghepvl u
o0viuno obosnauaemcsi R. Paouycom TakXe Ha3bIBA€TCA JIIOOOW OTPE30K,
coeuHSIONMI Touky cdepsl ¢ e€ neHTpoM. Cghepa — 310 TpaHuia mapa. LieHtp,
panuyc U AuaMmeTp cepbl SBIAIOTCS TAaKKE IEHTPOM, PAJAMYCOM M JUAMETPOM
nrapa.

Illapom Ha3bIBaeTCs TEJO, KOTOPOE COCTOUT M3 BCEX TOUYEK MPOCTPAHCTBA,
HAXOJALIMXCS HA PAacCTOSHUM He Ooyiee 4yeM Ha JaHHOEe paccTosHue. Jpyrumu
CJIOBaMH, wap — 3To 00beANHEHNE cepbl U BCEX €€ BHYTPEHHUX TOYEK.

Bcesikoe ceuenue wapa nnockocTeio ecTh Kpyr. LIeHTp 3TOro kpyra ecte OCHOBaHUE
NEPIEHIUKYJIIAPa, ONYLUIEHHOTO U3 LIEHTPA LIapa Ha CEKYIYIO MIIOCKOCTb.

Ocnognbie ceomempuieckue opmyivl
[Tnomans chepsr:

S=4nr’=nd?.
O0beMm mapa, OrpaHUYEHHOTO c(hepoil:

Pucynoxk 66. Bzanmuoe pacnomnoxkenue cepbl ¥ MIOCKOCTH

Kacamenvnas nnockocmu k cghepe

[TnockocTh, nMeromas co chepoil TOJILKO OJIHY O0IIYI0 TOUKY, Ha3bIBAETCS
KacaTeIbHOM IIOCKOCTBIO K cepe, a uX o0I1ast TouKa Ha3bIBAE€TCs TOUKON
KACaHMSI MIIOCKOCTH U CEPBHI.

Panuyc cdepbl, npoBeIEHHBIN B TOUKY KacaHUs cepbl U MIIOCKOCTH,
NEPHEHANKYJIAPEH K KacaTeJIbHON MIOCKOCTH.

Pucynok 67. KacaTenpHas MI0CKOCTh K chepe



Ecnu paguyc cdepbl neprneHIuKyasipeH K MI0CKOCTH, TPOXOASIIEN Yepe3 ero
KOHEIL, JIeKalui Ha cdepe, TO 3Ta MIOCKOCTh SBISIETCA KacaTebHOU K cdepe.

Ceuenue wapa

Bcesikoe cedenune mapa miocKoCThio ecTh KpyT. LleHTp 3Toro kpyra ectb
OCHOBAHME MEPIEHIUKYIISIPA, OMYIIEHHOTO U3 LIEHTPa IIapa Ha CEKYIIYIO
IJIOCKOCTb.

Pucynok 68. Ceuenue mapa

Ilpumep 122.

JIBa ceuenus mapa paauyca 10 cM napaieIbHbIMU INIOCKOCTAMU UMEIOT
panuycel, paBHbie 6 cM 1 8 cM. HailTu paccTostHue Mexay CeKyluMHU
MJIOCKOCTSIMM.

Pemenue:

HaxO0JHUM PACCTOSTHUE KaKJI0W U3 NapalIeNIbHbIX IJIOCKOCTEN 0 LIEHTpA 1Iapa U3
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB 10 Teopeme [Iudaropa:

d, =+100-36 =8 cm
nIIn

d, =+100—64 =6 cwm.

B 3aBUCHUMOCTHU OT TOI'O, JICKUT JIN I_[eHTp Hlapa Me)KI[y IIJIOCKOCTSMMH HUJIN HET,
HOJy4YaeM JBa pa3IMyHbIX OTBETA K 3a1aue:
d=14 cwm.

Ilpumep 123.
Yepes cepeauHy paanyca mapa mpoBeieHa NepueHANKYIIIpHAs eMY IIIOCKOCTb.

Kak oTHOCHTCS TUTOIIA b TOJYYESHHOTO CEYCHHMS K TUTOIAAN OOJBIIOro Kpyra
(puc. 69)?

Pucynox 69.

Penienue:
OTHOUIEHHE TUIOLIAJAN KPyra K IUIOMIAN NTOJIYYEHHOTO CEYEHUS PABHO:



3aoanus 0na camocmoamenbHo20 peuteHuA:

Pemute 3agaun:

1) Lllap, paguyc koToporo paseH 41 1M, epecedeH MIOCKOCThI0 Ha pacCTOSTHUU 9
M OT LEHTpa. BeIuyucanTe miomaab noJy4rBIIErOCs CEUEHUS.

2) Uepes cepenuny paauyca miapa npoBeieHa MEePIeHANKYISIpHAs K HEMY
IUIOCKOCTh. Kak OTHOCHUTCS MJI01aAb MOIYY€HHOTO CEUEHUS K TUIOIaan OOJIBIIOTO
Kpyra?

3) Paguyc mapa paBen 63cm. Touka HaxoIUTCA HAa KacaTeJIbHOW IJIOCKOCTH Ha
paccTostHUM 16 cM OT ToukM KacaHus. HaliTu ee kpaTyaiiliee pacCTOSIHUE OT
IIOBEPXHOCTH 111apa.

4) Paguyc mapa R. Uepes KoHell paauyca IpoBeIeHa IIIOCKOCTh 0 yriioM B 60°
K HeMy. HaiTu miomans ceueHus.

5) Ha moBepxHoCTH 111apa gaHbl TpU TOUKU. [IpsMonrHETHbIE PACCTOSIHUS MEXKITY
HuMH: 6 cM, 8 cM u 10 cm. Paguyc mapa paBen 13cm. Paauyc mapa pasen 13cwm.
Haiitn paccTossHHE OT LIEHTpa mapa 10 INIOCKOCTH, MPOXOALIEN Yepes 3TU TpH
TOYKH.

Konmponwvuwvie éonpocoi:
1. Jlaiite onpenesienue mapa, chepsi.
2. 3anummre GOpMyIIBI TUIOIMIAIU cepbl, 00beMa mIapa.
3. TlpuBenuTe mpuMepHl B3aMMHOTO PACIONIOKEHUs Chephl U MITOCKOCTH.

Jumepamypa: [10, c. 282, 285]

IIpakTuyeckoe 3ansaTue Nel9
BoruucieHue 00beMOB TeJI M IOBEPXHOCTEH BpPallleHUsA

Ilenv pabomur:
CMYOeHm OO0JIHCEH.
3HAMb!
- opMyJIbl 0OBEMOB TEIN U IIOBEPXHOCTEH BPAIIICHMUS,
ymemy:
- BBIYHCIATH OOBEMBI TEJ U TIOBEPXHOCTEH BpaIleHHUs.

Ceéedenus u3z meopuu:
Obvem npsamoy201bHo20 napaiieienuneod

V=abc,
rie a, b, ¢ — cropoHsl napasienenumne/a.

Obvem Kyba



V=a3,
rjie a — JJIMHA rpaHu Kyoa.

Obvem npuzmol

\ A

Pucynok 70. I[Ipuzma

OOBeM MPU3MBI PABEH MPOU3BEICHUIO TUIOMIAAH OCHOBAHHMSI IPU3MBbI, HAa BBICOTY:
V=Seh,
rie Sy — oA b OCHOBAHHS MPHU3MBI, N — BBICOTA MTPHU3MBI.

Obvem napannenrenuneoa

i

Pucynok 71. [lapannenenunes

O0beM napajuieenureia PaBeH MPOU3BEACHHIO IIOMAX OCHOBAHHS Ha BBICOTY:
V= SO : h y
rae So — mIomnaas OCHOBaHUs, h — IMHA BBEICOTEL.

Ob6vem npsamoy20abH020 napaieienuneod

I
I IS
+
#

4 a

Pucynok 72. [IpAMOYTOJIbHBIN MapajuIeeTUIe ]

O0BeM IPSIMOYTOJIBHOTO TIapajUIC/ICIIMIICIa PABCH MPOU3BEACHHIO €T0 JITHHEI,
IIMPUHBI U BHICOTBI:

V=a-b-h,
rjie a — auHa, b — mmpuHa, h — BeIcOTA.

Obvem nupamuosl

Pucynoxk 73. [lupamuna



O6nem MMUpaMUJbl paBCH TPETU OT IMMPOU3BCACHM: TJIOIA/ I €€ OCHOBAHUA HaA
BBICOTY:

v-1sn
3

rae Sy — oAb OCHOBAHUS MTUPAMHU/ILI, N — MJIMHA BBICOTHI ITUPAMU/IBI.

Obvem npasuibHO20 mempal’opa

rzie & — JuInHa pedpa MpaBMIILHOTO TETPAdIPA.

Obvem yununopa

Pucynoxk 75. Humuaap

O0BeM MIIMHIPA PaBEH MPOU3BEICHUIO TUIOIIAA €T0 OCHOBAHUS HA BBICOTY:
V=nR’h
13R85
V=S.h,
rae S, — II0Maab OCHOBAHUS WIMHIPA, R — pagunyc numuaapa, h — Beicota
nuiauHapa, 1=3,141592.

Obvem KoHyca

Pucynok 76. Konyc

OO0BeM KOHYCa paBCH TPCTH OT IPOU3IBCACHU IIJIOHIAIN €TO OCHOBAHUS HaA

BBICOTY:

V:Eﬂth
3

0)0%1



V=ish,
3

e So — IIoMAa b OCHOBaHHS KOHYyca, R — pagnyc ocHoBaHMs KOHYyca, h — BbIcOTa
KoHyca, 1=3,141592.

Obvem wapa

rae R — paguyc mapa, n=3,141592.

Ilpumep 124.
Ecnu xaxaoe pedpo kyda yBeIMIUTh Ha 2 CM, TO €r0 00beM yBETUIUTCS Ha 98
cm®. Ompeenure pedpo Kyoa.
Pewmenue:
0003HaYnM pedpo KyOa 3a X U COCTaBUM ypaBHEHHUE:

(x+2)3=x3+98,

x3+6x2+12x+8=x%+98,
6x2+12x-90=0,

x%+2x-15=0,
X1:-5, )C2:3.
X1=-5 — HE yJIOBJICTBOPSIET YCIOBUIO 33/J1aUH.
OrtBer: 3.
Ilpumep 125.

[IpsAMOYTONBHBIN JUCT KECTH, UMeronn 1,6 M 1nvHbl 1 0,8 M IUPUHBL, MOKHO
COTHYTh B TPYOKY JBOSIKUM 00pa3oM: B IEPBOM ciyyae JAJinHa TpyOku Oyxer 1,6
M, Bo BTopoMm 0,8 M. HaiiTu oTHOIIEHHE 00BEMOB TPYOOK.
Pewenue:
TpyOKH 00pa3yroOT IMWIMHIPKI, 00bEM, KOTOPOTO BBIYUCIISIETCS IO (popmyIe:
V=nRh.

VY nepBoro mwimHapa Beicota Oynet 1,6 M, Toraa paguyc 0,4 M. Bo BTopom
nuiauHape Boicota Oyaert 0,8 M, Toraa paauyc 0,8 M. Berarncnum oTHOIIIEHHE
00BEMOB JIBYX HUITUHIPOB:

V, 70416 1
V, 70808 2
Otser: 1:2.

3aoanus 01 CAmMOCMOAMENbHO20 PEULEHUA:

Pemute 3agaun:

1) U3mepenus npsiMmoyrosibHOTO napasuienenunena: 15 v, 50 m u 36 m. Halitu
peOpo paBHOBEIMKOTO eMy KyOa.

2) Uzmepenus npsmMoyroiasHoro opyca: 3 em, 4 cu u 5 cm. Eciin yBeIMuuTh
KaXJI0€ ero peépo Ha X cM, TO TIOBEPXHOCTh yBenuauTcs Ha 54 cm?. Kak
YBEIMYUTCS €70 00BeM?



3) OceBoe ceyeHue MWIMHIpA — KBAaApaT, JUaroHaiab KOToporo pasHa 4. Halitu
00beM HIWIUHJPA.

4) OcHOBaHHEM MUPAMUJIBI CITYKUT MPAMOYTOIBHUK CO CTOPOHAMH 9 m u 12 u,
KaxJ10€e U3 O0KOBBIX pedep paBHO 12,5 m. HailTn 00beM nupamuibl.

5) OcHoBaHHEM MUPAMUBI CITY>KUT PAaBHOOEAPEHHBIN TPEYTOJIbHUK, Y KOTOPOTO
paBHbIE CTOPOHBI 10 6 cm, a ocHOBaHME 8 cm. bokoBbIe pedpa paBHBI MEXAY COOOM
U paBHbI 9 cu. Halitu 00beM upaMu/ibl.

6) B npsiMoM napaiienenunese CTOpOHbl OCHOBaHUS PaBHbI 8 cm U 15 cv u
o6pasyror yroa B 60°. MeHbIas AMaroHasb NapajuIelenuIena COCTABIISEM C
IJI0CKOCTBIO ocHOBauus yroi 30°. Halitu 06beM mapauienenumnea.

7) BricoTta u oOpasyroiasi KOHyca OTHOCSTCS Kak 4:5, a 00beM KoHyca paBeH 96m
cm®. HaliTv IOJIHYI0 HOBEPXHOCTH KOHYCA.

Koumponvnsie éonpocut:
1. 3anummre GopMysbl 00BEMOB TEJ U TOBEPXHOCTEH BpaIlleHuUs.

Jumepamypa: [10, c. 267-282]

IIpakTuyeckoe 3ansaTue Ne20
ITono0ue Tea. OTHOMIEHUsSI 00bEMOB NMOJ00HBIX TeJI

ILlenv padomuwi:
CIMYOeHm OO0JIHCEH.
3HAMb:
- (hOpMYJIBI IS BBIYUCIICHHUS 00bEMOB MOI00HBIX TEIT;
ymemn:
- BBIYUCIIATH 00BEMBI TOJOOHBIX TEII.

Ceedenus u3z meopuu:

Obvembl paghvix meil pagHbl
Ecnu Teno pa30buTo Ha HECKOJIBKO TeJl, HE UMEIOITUX OOIINX BHYTPEHHHUX TOYEK,
TO €r0 00BEM paBEH CyMME 00BEMOB IMuX TEIL.
OmHoweHue 06vemos OJJOOHBIX TEIl PaBHO K0y KodpduimeHTa moaooms.

‘ ’
Obvem npuzmsl paBeH @
IIPOU3BEACHUIO TIJIOMIAIU €¢ OCHOBAHHMS Ha H
BbICOTY: V=S,H '
WIn V,=S,H,
IIPOU3BEICHHUIO IIJIOIIAIN €€ V,=S,h,
HEPIICHIUKYJIIPHOTO CEYCHHS Ha OOKOBOE V. H
peopo: V=S,l. V_l S




Obvem nupamuosl paBeH OJIHOU TPETU
IIPOM3BEICHUS TUIOIIA I €€ OCHOBAHHMSI Ha 1
BBICOTY Vi= 3 SH,
1
V=3SH. V2=%32H,
Vi_s
VZ S2

Ob6vemvbl npuzm (MUPAMUL), UMEIOUWUX PABHOBETUKUE OCHOBAHUSL, OTHOCATCS KAK
UX 8bICOMbL.
Obvembl npuszm (MUPAMU), UMEIOWUX PABHBLE BbICOMbI, OTHOCATCS KAK
naOWAOU UX OCHOBAHUIIL.

D
b B
Ob6vembl mempa’opos, UMEIOITUX 00wl a
MpexepaHublil Y201, OTHOCSATCS KaK “ e
npoussederus pebep, COAEPKAIIUX 3TOT YTroJl. Vasco  AB-AC-AD

Vieeo, AB;-AC,-AD,

Obvem mempas’odpa MOXKET ObITh HaWJIEH O

bopmyie: D
1 : :
V= EabCSIH @, e au b — mHeI .
CKpEIIUBAIOIINXCS pedep, ¢ — paCCTOSHHE '

MEXKIY HUMU, () — YTOJI MEXK]1y HUMMU.

Obvem yceueHHOU NUPaAmMuovl

\Y :%H(Sl+82+1/8182).

Obvem MHO202paAHHUKA MOYKHO TTOJTYYUTh, pa30UB €ro Ha HE UMEIOUINE OOLIUX
BHYTPEHHHUX TOYEK TETPASPbI (mpuarneynayus) i CyMMUPOBAB UX 0ObEMBI.
Eciiv B MHOTOTpaHHUK MOJHCHO @nucams wiap, mo o6vem MHOTOTpaHHHUKA

paBeH:

1
V = 5 SI’ZOﬂH R ]
rae R — paguyc BimcaHHOro 1mapa, Sy, — IUIOMAb MOJTHON MOBEPXHOCTH

MHOT'OI'paHHHKaA.

Ilpumep 126.

Yamka nuametpom 8 cm 1 Beicotor 10 cm BMentaet 0.5 nutpa Boabl. Kakux

pa3MepoB J0JKHA ObITh T0100HAs Yallika, BMelaronias 4 JutTpa BoJbI?
Pemenue:



MOCKOJIBKY YaIlKK — IOJ00HbIE UIUHAPLI, TO OTHOIIEHHE UX 00BEMOB PaBHO
OTHOLIEHHIO KyOOB COOTBETCTBYIOLINX OTPE3KOB (B HAILIIEM CIIyYae — BBICOT U
nuameTpos daniek). Cle0BaTeNbHO, BBICOTa N HOBOI YalllKu HAXOAUTCS U3
OTHOLIEHHS:
(h/10)® =4/0,5, 1.e. h®=8-103, oTkyna h=20 cm;
AHanoruyso, s auamerpa d mosyuum:
(d/8)* =4/0,5 , T.e. d*=8-83, orkyma d=16 cm.

Ilpumep 127.

Bo ckonbko, mpuMepHO, pa3 BEIMKAaH POCTOM B 2 M TsDKelee KapiuKa
poctoM B 1 m?
Pewenue:
T.K. KaK (DUTYpBI YETTOBEYECKOTO TeJIa MPUOIU3UTEIIBHO TTOT00HBI, TO TIPH BIIBOE
OOJIBIIIEM POCTE YEJIOBEK UMEET 00bEM HE BJIBOE, a B § pa3 O0bIINiA. 3HAUUT, HAIIT
BEJIMKAH BeCUT OoJibllie Kapiuka B 8 pa3. CaMmblil BHICOKUHM BETUKAH, O KOTOPOM
COXPaHWINCh CBECHUS, ObUT OJMH JKUTEIb DJib3aca pOCTOM B 275 cm — Ha LEebIi
METp BBIIIE YeJIOBeKa cpeHero pocta. Camblil MaleHbKUIN KapJIMK UMEN BBICOTY
Menblie 40 cm, T.e. ObUT HUXKE 3JIb3aciia KpyriibiM cueToM B 7 pa3. [loatomy ecnu
OBl HA OJIHY YaIlIKy BECOB ITOCTaBUTh BEJMKAHA — AJIb3aCIa, TO Ha JPYTYIO HAa/l0 Obl
JUTsl paBHOBECHS IOMECTUTh /-7 7=343 kapiuka, T.e. UeIyl0 TOMIIMY.

Ilpumep 128.
[Iponatorcst nBa apOy3a pa3HbIX pazMepoB. OUH Ha YETBEPTYIO JIOJIO HIHUPE
JIPYroro, a CTOMT OH B ITOJITOpa pa3a fopoxke. Kakol n3 HuX BeITOJHEE KYIIUTh?
Pemenue:
00BbeM OoutbIoro apOy3a npeBbliiaeT 00beM MeHbInero B 1,25-1,25-1,25=125/64
pasza, T.€. MOYTH BABOE. BhIrogHee 3HAUUT KYyNMUTHh KPYITHBIN apOy3, OH I0POKE
TOJIBKO B TIOJITOpA pa3a, a ChbeI0OHOT0 BelIecTBa B HEM OOJIbIIIE pasa B JIBa.

Ilpumep 129.
HmeroTcs iBe MeIHBIEC KACTPIOJIA OJIMHAKOBOUM (POPMBI M CO CTEHKAMH OJTHOM
tonmuHkel. [lepBas B 8 pa3 BMecTuTenbHee BTOpoi. Bo ckoJibko pa3 oHa Tsxesee?
Pewenue:
00e KacTproJjid — Teja, reoMeTpuuecku moao0HbIe. Eciu Oomblas KacTprodis B 8
pa3 BMECTHUTEJIbHEE, TO BCE €€ JIMHEHHbIE pa3Mepbl B J1Ba pa3a OOJIbIIE: OHA BIBOE
BbIIIIE U BABOE mupe. [loaToMy ee moBepxHOCTH Oonbinie B 2:2 =4 pa3za
(MOBEPXHOCTH MOJJOOHBIX TEJT OTHOCSITCS, KaK KBaJpaThl IMHEHHBIX Pa3MEPOB).
[Ipu oMHAKOBOM TOJIIMHE CTEHOK BEC KACTPIOJIU 3aBUCUT OT BEJIMYHMHBI €€
MOBEPXHOCTH.
OTBer: OoJbIast KaCTPIOJI BUETBEPO TsHKEJIEe MEHbIIIEH KaCTPIOJIH.

3aoanusn 014 cAamMoCmMOAMENbHO20 PEUIEHUA:

Pewmmre cnenyromue 3anaun

1) CrpoutenbHblii Kuprud BecHT 4 ke. CKOJBKO BECHUT HIPYIICUHBIH
KUPIHUYKK W3 TOTO )K€ MaTepuaia, BCe pa3Mepbl KOTOPOro B 4 pa3za MEHbIIE?



2) Ilpomarotrcst nBe AbIHU OAHOTO copra. OqHAa OKPYKHOCTBIO 60, Apyras —
50 cm. IlepBas B montopa pasa 10poxe BTopoi. Kakyro JIbIHIO BBITOJIHEE KYITUTh?

3) MSKOTh BUIIIHH OKPY)Kae€T KOCTOYKY CJIOEM TaKOH K€ TOJIIMHBI, KaK U
camMa KOCTOYKa. bynem cuuTaTh, YTO M BHIIHA U KOCTOYKAa HMEIOT (GopMy
mapukoB. MoskeTe Ji1 Bbl COOOpa3uTh B yMe, BO CKOJIBKO pa3 00beM COYHON YacTU
BUIIIHU 0OJIbIIIE 00BEMa KOCTOUKH?

4) Bamns Diidens B [Taprmxke, 300 v BBICOTHI, CACTaHA IETUKOM M3 XKeJe3a,
KoTtoporo nonuio Ha Hee okos1o 8000000 xe. A xenaro 3aKa3aTh TOUHYIO KEJIEC3HYIO
MOJIeIb 3HAMEHUTOH OalrHu, BUCSILYO Bcero 1 xe. Kakoit ona Oyaer BbICOTHI?

5) Uto Tsokenee: cTakaH CaxapHOTO MECKY WM TaKOW )K€ CTaKaH KOJOTOTO
caxapa?

6) Iloyemy JiydnHa 3aropaercsi CKOpee, 4eM TOJICTOE ITOJIEHO, OT KOTOPOTO
OHa OTKOJ0Ta?

Konmponsnuie sonpocwi:
1. Yemy paBHBI 00bEMBI PABHBIX TEJ?
2. YeMy paBHO OTHOIIIEHHE 0OBEMOB MOJOOHBIX TEI?
3. Uemy paBHO OTHOIIIEHHE 0OHEMOB MPU3M, TUPAMHU]T?

Jumepamypa: [10, c. 267-282]

IIpakTuyeckoe 3ansitue Ne21
IHoxoOue Tesa. OTHOMIEHNS MJIOLIA/Iei OBEPXHOCTEN MOJO0HBIX TeJl

ILlenv paoomuwi:
CIMYOeHm OO0JIHCEH.
3HaMb:
- (hopMyIIBI 1J1 BBIYMCIICHHUS TUIONIA/ICH MOBEPXHOCTEN IIUIIMH/Ipa, KOHYyca, cephl,
no00HBIX (UTYD;
ymemby:
- YMETh BBIYUCHATH IJIOMIAIU MOBEPXHOCTEW IWIMHJIpA, KOHyca, cepsl,
noJ00HBIX (Uryp.

Ceéedenusn u3z meopuu:
IInowaou men epawerus

Inowaow 6oxo601l nosepxHocmu YUIUHOPA
S=27RH
IInowaow nonnoil nosepxHocmu YuauHopa
S=2Socn.+Seox=2nR(R+H)




IInowaos 60K0601l NOBEPXHOCU KOHYCA
S=nRI

ITnowaow nonotl nosepxHocmu Konyca !

S=Socn. +Ssox=R(R+I)

IInowaows 60x060U NOGEPXHOCMU YCEUEHHO20 KOHYCA
Seox=m(R+1)I
IInowaowv noanoii nogepxHocmu yceueHHo20 KOHYCa

Spoun=m(R?+r?+(R+r)l)

IInowaow nogepxnocmu cghepul
S=4rnR?
Inowaow cghepuueckoii nosepxnocmu cghepuyeckoco

cezmenma @ H

— 1
SﬁOK_ZﬂRH "l o R
« % i
Inowaow nonnoil nosepxHocmu cghepuueckozo Ve o’
cezamernma

SnOﬂH.:S60K.+7rr2:27TRH+7TVZ

llogepxnocmo epawjenus ompeska AB, He UMEIOIIETO
¢ ochio | 001X BHYTPEHHUX TOYEK, paBHA
IIPOM3BEICHUIO IIPOCKIIUU 3TOI0 OTPE3Ka Ha OCh U
JUTMHBI OKPYXKHOCTH, PAAMyCOM KOTOPOU CITYKUT
OTPE30K CEPEANHHOTO MEPIIEHAUKYJIISIpA OTPE3Ka C
KOHIIaMH Ha OCH U Ha OTPE3KE

Omuowenue nogepxnocmeu NOOOOHLIX meJl
paBHO KBajJipaTy KoddpuiiuenTa nogoous

Ipumep 130.
B "llyremectun [ 'ynnuBepa" pacckaspiBaeTcs O JUIMIYTAaX, POCT KOTOPHIX B 12
pa3 MEHbLIE HOPMAIBHOTO. ECIM HAa KOCTIOM 4E€I0BEKA HOPMAJIBHOTO pOCTa uaeT 4
Mm% MaTepuana, To, CKOJIBKO MaTepHaa MAET Ha KOCTIOM JIMJIUITYTa?
Pemenue:

ko> puuuent nmoxodus =122, T. e. Ha KOCTIOM JIMIIUITYTa UAET B 144 pa3a MeHbIIeE.
T.o0., 40 000 cv?: 144=280 cm?.

Ipumep 131.
Opnun yenoBek Ha 1/4 Hike apyroro. KakoBo OTHOIIEHNE TOBEPXHOCTEH UX TEI,
cuMTasl, YTo 00a Tejaa reoMeTpUISCKHU MO00HbI?
Pemenue:

2
3 9
MOBCPXHOCTL YCJIOBEKAa MCHBIICTO POCTa COCTABIISACT (Z = E IMOBEPXHOCTHU

0oJiee BBICOKOTO.



Ipumep 132.
[Tnomaas 60KOBOM MOBEPXHOCTH HIIMH/APA paBHa 217, a AuaMeTp OCHOBAHUSI
paBeH 7. Haiigure BBICOTY LIUJIIMHAPA.
Pemenue:
BBICOTA IIUJIMH/IpA PaBHA!
2R Tr
OrtBer: 3.

Ilpumep 133.
Oxo10 KOHYCa onucaHa cdepa (chepa CoIepKUT OKPY>KHOCTh OCHOBaHMsI KOHycCa
U ero BepunHy — puc. 77). LleHTp cdepbl HaXOAUTCS B UEHTPE OCHOBAHUS KOHYCA.

Panuyc cepsl paBeH 28\/5 . Haitute oOpasyroniyro KoHyca.

Penienue:

Pucynox 77.

BBLICOTA KOHYCA MEPIEHMKYIIIPHA OCHOBAHUIO U PaBHa paauycy cdepsl. Toraa mo
teopeMme [Tudaropa noaygaem:

12=r2+r?,

1? =2r?,

| = r/2.

Panyc chepsl paBeH 282 mosToMy 06pasyroras paBHa;

28\2+/2 =56.
Ortser: 56.

3aoanusn 014 cAamMoCmMOAMENbHO20 PEUIEHUA:

Pemmre 3anauu:

1) Cropona mepBoro kBajpara 00JbIlie CTOPOHBI BTOPOTo KBajpaTa B 2 pa3a (B 5
pa3). Bo ckosbKo pa3 miomniaib nepBoro KBajapara 0oJIblie TUIOaan BTOPOTo
KBajgpara?

2) Ctopona mepBoro kBaapara coctapisieT 1/3 (0,1) cTOpoHBI BTOPOTo KBajpaTta.
Kakyto yacth miomaas nepBoro KBajapara COCTaBJISIET OT IUIOIAAN BTOPOTO
KBajipara?

3) KoaddurmeHt mogodust B moA00HBIX MHOTOyTOIbHUKaX paBeH 4 (1/5; 0,4; 2,5).
Yemy paBHO OTHOIIICHHUE UX TLIOMIAACH?

4) OTHOIIIEHHUE IIOMIAACH MOJOOHBIX MHOTOYTOJIbHUKOB paBHO 36 (100; 0,09).
Yemy paBHO OTHOIIIEHHUE CXOJCTBEHHBIX CTOPOH 3TUX MHOTOYT'OJIbHUKORB?



5) I[Inomanb 6OKOBOI MOBEPXHOCTH IIJIMHIPA paBHA 187, a quaMeTp OCHOBaHUS
paBeH 9. HailauTe BbICOTY HMJIMHIpA.

Konmponwvuwvie éonpocoi:
1. 3anummre Gopmyibl MIIONIAAeH MOBEPXHOCTH LIUIMHIPA, KOHYCA, I1apa.
2. Yemy paBHO OTHOIIIEHHE MOBEPXHOCTEH MOJOOHBIX TEI?

Jumepamypa: [10, c. 295-302]
IIpakTuyeckoe 3ansaTue Ne 22
Crenenmu ¢ 1eiicTBUTENbHBIMHU MIOKA3aTEJIAMM, X CBOICTBA

Ilenv padomuwr:
CMYy0eHm OO0JIHCEH:
3HaAMb:
- OCHOBHBIE [TOKa3aTEIbHBIC TOXKIECTBA,
- CBOWCTBA CTENEHEH C JEeHCTBUTEILHBIMH MOKA3aTEISIMU;
ymemy:
- BBIYUCIISITH CTETICHU C JIEHCTBUTEILHBIMU MOKA3aTEIISIMHU.

Ceedenus u3z meopuu:
[ToBTOpUM OTIpENETICHUS NOHAMUS cmeneHy C HaTYpPaJIbHbIM, HYJIEBBIM, LIEJIbIM
OTPULIATEILHBIM U PAIIMOHAIBHBIM TTOKA3aTEISIMU:
a'= aw'”:ll(a”); a’=1, a#0; a""=Ya" ,
n pas
meEZ, nEN, n>2.
[ToBTOpUM CBOMCTBA CTENEHEN C PALIMOHAIBLHBIM MOKA3aTEIIEM:
MIpU JTIIOOBIX X U Y CTIpaBe /MBI pABEHCTBA!
a‘a¥=a*",
a‘lay=a*",;
(2)'=a”,
(ab)*=a*b*;
(a/b)*=a*/b*.

Cmenenw ¢ oeticmeumenbHbiM NOKA3amesiem

CBoJCTBa CTEIEHEN C IEHCTBUTEIILHBIM ITIOKA3aTCIIEM:

.=l a>0, y, KEN, xEZ.

. a*>0, a>0, XE€R (mr06as cTeneHp MOJOKUTEIHHOTO YHCIa MOJ0KUTEIHHA).
. a*>1 npu a>1, x>0.

. a<1 mpu a>1, x<0.

. 1*=1 (nmrobas cTeneHb eIMHULIBI PaBHA CIUHUIIC).

. a’<1 npu 0<a<1, x>0.

. a>1 mpu 0<a<1, x<0.

. Ecniu @>1, a#1, 1o 1y 1100010 MoJI0KUTEIbHOTO uncia b cymecTByer
€IMHCTBEHHOE JCHCTBUTEILHOE YUCIIO X Takoe, uto a'=b mpu b>0.

coNO Ol WN -



9. JIro6ast monoXuTenabHasi CTETEeHb HYJISl paBHA HYJIO.

Kpome mepeunciaeHHbIX CBOMCTB Ba)KHO OTMETUTh TPU CBOMCTBA, HA KOTOPHIX
OCHOBAHO PEIIeHUE TPOCTEHUIIINX MOKa3aTeIbHBIX YPABHCHUH U HEPABCHCTB:
10. Ecu a*=a’, To X=y nipu a>0, X, y#1.

11. Ecim a*<a?, To x<y npu a>0.

12. Ecin a*<a?, To x>y npu 0<a<l.

[paBuiia eiicTBUS HAJl CTETICHSIMH C JICHCTBUTEIBHBIM MOKA3aTEIIEM BBIPAKAIOTCSI
dbopMynamu (TOXKIAECTBAMU):

13. a"aP=a**P,

14. a*:aP=a" P,

15. (a%)P=a*,

16. (ab)*=a"h® nmpu a>0, b>0.

17. |abl*=|a]*|b]|* mpu ab>0.

18. (a/b)*=a®/b® npu a>0, b>0.

19. |a/b|*=|a]*/|b]* mpu ab>0.

®dopmyiibl, oOpaTHbIe hopmysam 1-7, Tak ke BEPHBI.

Ilpumep 11.

Beruucnure:

Penienue:
YIIPOCTUM 33IaHHOE BBIPAXKEHHE, UCTIOJIB3YI0 CBOMCTBA CTEIICHEM:

1 1 1 L 2
71.(1J ? _e42.372 1.492 _(1]2.(1j 1\/@_ /il 1 11
49 _7 64 3) _ 1 64 9_7 8 9 _

T—
1 1
L (1): 1 g - =
5 — 9 5 > °
1o 11
_ T n_12 12_ 1 :ﬂ.[_i]z—eﬁ-
4T 1 Ty 72\ o
5 5 5
Ipumep 12.
2 2
B . 83.252-2"
BIHCIHTE! — 5o e —
Pemenue:

YIPOCTUM 3a/IaHHOE BBIPAKEHHE, UCITOJIb3YI0 CBOMCTBA CTENEHEN:



2 1
- (3)3.(1J2_1 zz,F_l [1)2.1_1 11
83.252-2" ) 2_ 25 2 _\2) 5 2_2 2
640,25 . 20,5 (26 )0,25 . 20,5 - 21,5 X 20,5 - 22 4
_9
_“2n_ 9
4 80
3aoanus 011 camoCmoAmeabHO20 PeUleHus:
1 BapuanT 2 BapuMaHT 3 BapuaHT
Nel. Beruucnure: Nel. Beruucnure: Nel. Beruucnure:
1) 2.27%; 1) 57%.5; 1) 1\?
N &) 1 5
3 2> 2) 3327 +0J4/81 1.
Ne2. Ynopocrure: Ne2. Ynopocrure: Ne2. Yrpocrure:
11 B 3 1
b®-b ®. a 2a4, X Ay2
4 BapuaHT 5 BapuaunT 6 BapuaHT
Nel. Beruucnure: Nel. Beruucnure: Nel. Beruucnure:
-8 1 1
1) (V8)°; 1) 5-8°; 1) 367 -2;
-3 12
2) (Ej | 2) W)™, 0y Y324
2 Ne2. Ynopocrure: Y4

No2. Vnpocrure:

2 1

No2. Ympocrure:

No2. Ynpocrure:
7
a*a .

No2. Vmpocrure:

5
v iy

AN cic? 1?2

[y 4j yZE. 1 x3 | xd.
CE
7 BapMaHT 8 BapuanT 9 BapuaHT
Nel. Brruuciure: Nel. Beruuciure: Nel. Beruuciure:
1 1 4 T
1) 162 1) 27 1) 4/0,0001-16 ;
2) 5416 —0,23/~0,027 +31. | 2) §/32.0,00001. 2) jﬂ3 |
4
3

No2. Ynpocrure:
Zg\/ﬁ — % : % .

Koumprbeze eonpocaol:

1. HepechnI/ITe OCHOBHBIC ITOKAa3aTCIIBHBIC TOXIACCTBA.

2. Ilepeuncnure cBOMCTBA CTENEHEN C ACHCTBUTEIBHBIMU MTOKA3ATEISIMU.
Jumepamypa: [15, c. 186-188]

IMpakTuyeckoe 3ansitue Ne 23
IIpeodpa3oBanne MOKa3aTeIbHBIX BbIPAKEHUI

Ilenv padomuwi:



CMYyOeHm OOJIHCEH:
3HAMb.
- CBOMMCTBAa CTCIICHEH;
- CcMocoOBI pelIeHHS TTOKa3aTeIbHBIX YPAaBHCHUM;
ymemn.
- peuaTh ypaBHEHUs, COJIEpKaIue MEPEMEHHYIO B IOKA3aTeJIe CTEIICHM.

Ceedenus u3z meopuu:

VpaBHeH#Me, cofepKanlee IIEPEMEHHYIO B IOKA3aTeNE, Ha3bIBAETCS
noKazamenbHbiM.

[Ipu pelIeHU MOKa3aTelbHBIX ypaBHeHuii Bua a'®=ak¥ (rxe a>0, a£0)
HCIOJB3yeTcs cieaytomee cBoiictso: (a®=ak®)—(f(x)=k(x)).
[Tpeobpa3oBaHue NOKA3aTeNLHOrO ypaBHeHH K BUAy aW=a¥ primonunsercs
MHOTMMH CIOCO0aMH. PaccMOTpUM HEKOTOPBIE CIOCOOEL.

Ilpumep 20.

2 Tx+12
Pemre ypasuenne: 2° 7 =1,

Pemenue:
110 ONpEe/EICHHIO HYJIEBOTO MoKasartens crenenu: 1=2°, momyuunm:

2x2—7x+12 _ 20
ITo ceoiicTy (a™®=a®)—(f(x)=k(X)), momy4aem 0ObIYHOE KBaAPATHOE ypaBHEHHE,
KOPHH KOTOPOTO BBIYHCIISIEM YepPe3 TUCKPUMHHAHT:

x> —Tx+12=0,

X1:3, x2=4.

OtBer: 3, 4.

Ilpumep 21.

2x
1
P |l ——| =128
CHINTC ypaBHeHI/Ie [0’125j

Penienue:
npuBeieM 00€ YaCTH ypaBHEHUS K OCHOBAHMIO 2:

2x
1) s,
0125

(1000}“ o
125 ’

82x — 27
(23)2x — 27’
2%% =27,

ITo coiictBy (a™=ak®)—(f(x)=k(X)), momyuaem 6x=7 u x=7/6.
Otger: 7/6.

Ilpumep 22.



Pemute ypasenue: 2> =57,

Pemenue:
paszienuB 00€e YaCTU ypaBHEHHS HA OJHO U TO %K€ YUCII0 52, momydnm:
2x—2 5x—2
5x—2 = 5x—2 !
2x—2
=1,
5
2 x—2
(E ( j
-2=0,
= 2.
OtBer: 2.
Ilpumep 23.

Pemmmre ypaBHenue: 2*° —2° =112,

Pemenne:

BbIHECEM OOIIMUI MHOKUTEIb 2* 32 CKOOKY, MOJTYUUM:
2 2" =112,
2°(2° -1 =112,
2" -7=112,

2" =1121/7,
2" =16,
2*=2",
x=4.

Otser: 4.

3aoanus 014 cAamMoCmMOAMENbHO20 PEUIEHUA:
Pemure ypaBHeHus:

1 BapuaHT 2 BapuaHT 3 BapuaHT
1) 1)" 1) 23x:5x- 1) 3x:7x/2;

1 — = — : X+ X _

)(:J (LJ : 2 35 _or_ 2) 3" +3" =108.
2) 27 . 32(x+1) _3x+2 — 2 . 1 1

_ 4x 2 _ 3x+2

4 BapuaHT S BapuaHT 6 BapuaHT
1) 5x-3:23-x; x23 L 1) 3x-5=81;
2) 15 =77 2) 0,011/01=10".

7 . 3x+1 _ 5x+2 — 16 R 3x+1 _ 5x+3 2) 52x+1 =5"+4.




7 BapuaHT 8 Bapuanr 9 BapuaHT

)97 —277 ( j T (Zj 1) 18751 =583,
’ 3
2) 42 -17.24 4+1=0. 2) 10004/0,1 =100+,

2) 057 =

Konmponwvuwvie 6onpocoi:

1. Yo Ha3bIBaeTCs MOKA3aTEIbHBIM YpaBHEHUEM?

2. 3anuimTe CBOMCTBO, KOTOPOE UCIIOJIB3YIOT MIPU PEIICHUN NTOKA3aTENbHbBIX
YPaBHEHUM.

Jumepamypa: [4, c.62-63]

IIpakTnueckoe 3ansaTue Ne 24
Jlorapupmuueckas pyHkums, ee rpaguk U CBOMCTBA

Llenv padomuwi:
CIMYOeHm OO0JIHCEH.:
3HamMb!
- OCHOBHBIE CBOWCTBa JIOTapU(MOB;
ymemb:
- cTpouth rpaduk JorapupmMuueckor GyHKIMHU C pa3HBIMA OCHOBAHUSIMHU.

Ceedenusn u3z meopuu:

[IycTh @ — MOJIOKUTEIBHOE YUCTIO, a#1.

DOyHKIMI0, 3a1aHHYI0 GopMyIol Y=l0gaX HA3BIBAIOT J02apu@dmuueckoi yHKyuel
C OCHOBaHUEM a.

[lepeunciiiM OCHOBHBIE CBOMCTBA JIOTapU(hMHUUECKON (PYHKITUU:

1. O6nacTh ornpeaeaeHnss — MHOXKECTBO BCEX MOJIOKUTEIBHBIX uncel Ry, T.e.
D(l0ga)=(0; +o0).

2. O0nacTh 3HaYEHUN — MHOXKECTBO BCEX JICUCTBUTENBHBIX uncen R, T.e.
E(loga)=(-00; +0).

3. Jlorapudmuueckasi QyHKIMs HA Bcel 00JIaCTH OMpeIeIeHUsT BO3pacTaeT Mpu
a>1 unu yosiBaet npu 0<a<l.

Jns noctpoenust rpaduka 3aMeTuM, 4to 3HaueHue 0 morapudmuueckas GyHKUUS
npunuMaeT B Touke 1; 10921=0 npu mo6om a>1, T.k. a°=1.

BcenenctBue Bo3pactanusa GpyHkiuu npu a>1 nostydaem, yto npu x>1
aorapudmMuyeckast yHKIUs MPUHUMAET MOJ0XKUTENbHbIE 3HaueHus, a npu 0<x<1
— OTpULIATEIIbHBIE.

Ecnu 0<a<1 ,t0 norapupmuyeckast pyHkuus yobiBaet Ha R+, mosTomy QyHKIMS
MPUHUMAET NOJIOKUTEIbHBIE 3HaUeHus Tpu 0<x<1, a mpu x>1 — oTpuULIaTEeIIbHBIE.
Onupasice Ha BCE BBINIECKA3aHHOE CTPOUM Tpaduku JorapupMudeckon QyHKIHH
y=logax mpu a>1 u npu 0<a<l.
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Pucynok 17. I'paduk morapudmudeckoit GyHKIIUN

CrnpaBeIMBO clieyroliee yTBepkAeHe: rpaduK MoKa3aTeIbHON U
norapudmMuyeckor GyHKIHNM, UIMEIOIINX OJIMHAKOBOE OCHOBAHUE, CUMMETPUYHbI
OTHOCHUTEJIBHO MPSMOH y=X.

Ilpumep 58.

Pemuts rpaduuecku ypaBuenue logox=-x+1.

Pewmenne:

noctpouM rpaduku QyHkuui y=logox m y=-x+1 B 0OIHON KOOpAMHATHOM

IIJIOCKOCTH.
y

Pucynok 18. I'paduku dpynkuunit y=logox u y=-x+1

I'paduku >THX PyHKIMMI IEpeceKaroTcs B TOUKe ¢ abciuccoi x=1.
[TpoBepka mokaspIBaeT, 4To x=1 — KOPEHb JAHHOTO YPaBHCHMUS.

3aoanus 01 cCAmMoOCMOAMENbHO20 PEULEHUA:
Pemute rpaduuecku ypaBHEeHUE:!

1 BapuaHT 2 BapuaHT 3 BapHaHT
— _ — — 2 —_

log,(x+3)=x-1. lg(1-x) = x* -1. %Iogz(x+l):x.
4 BapuaHT S BapuanT 6 BapuanT
1+log,(x+2)=2-x. log, x=x-3. log, x =27,

2
7 BapuaHT 8 BapuanT 9 BapuaHT

log, x=2x-7. lg(1-x) =5-x.
log , x|=1-x. 3
2

Konmponsnwie sonpocwi:
1. Yro HazbiBaeTcs jJorapudmMudeckor GyHKIHUEH?
2. Ilepeuncnure cBoiicTBa MorapuMuueckon QyHKIIUH.



Jumepamypa: [4, c. 111-119]

IIpakTueckoe 3ansiTue Ne 25
IIpeoOpa3oBanue JiorapupMuuecKuX BbIPpaKeHNH

Ilenv pabomor:
CMYOeHm OO0JIHCEH:
3Hamb:
- onpejaeneHue jJorapudma;
- CBOIICTBa JIOTapU(pMOB;
ymMemb:
- pemIath ypaBHEHUs, COJIeprKallie MepeMEeHHYIO M0J1 3HaKOM Jorapudma.

Ceedenusn u3z meopuu:

VYpaBHeHue, cosieprkaliee NepeMEeHHYO M0/l 3HAKOM Jiorapudma niv B OCHOBaHUU
jorapudMa, Ha3bIBACTCA 102APUDMULECKUM.

PaccMmotpuM nipocreiiiee siorapupmuueckoe ypaBHeHue: 10g.X=D.
Jlorapudmuueckas pyHKIMs Bo3pacTaeT (1w yobiBaet) Ha mpoMexkyTke (0; +oo) u
IPUHUMAET Ha 3TOM IIPOMEKYTKE BCE IEUCTBUTEIbHBIC 3HAUCHHUS.

Teopema o xopHae: mycth pyHknus f Bo3pacraer (yObIBaeT) Ha mpoMexyTke |,
YHCIIO @ — I000e U3 3HaUeHUH, npuHuMaeMbIx f Ha 3ToM npomexyTtke. Tornma
ypaBHeHue f(X)=a nMeeT eMHCTBEHHBIN KOPEHB B IPOMEXKYTKE |.

[To BhIIECKA3aHHOW TEOpEME CIIEAYET, UTO JUIsl IF0Ooro b manHoe ypaBHEHHE
UMEET, U IPUTOM TOJBKO OJHO, PEIICHHE.

U3 onpesenenus gorapudMa umucia cieayeT, 9To TAKMM 4iCIIoM aBisercs ab.

Ilpumep 24.

Pemure ypasuenue: 10gy(x?+4x+3)=3.

Pewenue:

JTAHHOMY YPaBHEHUIO YAOBJIETBOPSIOT T€ 3HAUCHUS X, JUISI KOTOPBIX BBHITIOIHEHO
paBeHCTBO: x*+4x+3=23,

[Tonyuaem 0OBIMHOE KBAAPAaTHOE ypaBHEHHE x°+4x+3=8 umu x*+4x-5=0, KopHH
KOTOPOTO BBIYHCIISIEM C TIOMOIIBIO JUCKPUMHUHAHTA: X1=1; Xp=-5.

Ilpumep 25.

Pemmre ypaBaenue: 10gs(2x+3)=logs(x+1).

Pemenue:

JAHHOE YpaBHEHHUE OTPEICTICHO VIS TEX 3HAYCHUHU X, TIPH KOTOPBIX BHITIOJTHCHBI
HepaBeHcTBa: 2x+3>0 u x+1>0 (310 cnenyeT u3 onpeaeaeHus Jorapudma).

JIy1st 5TUX X TaHHOE ypaBHEHHE PAaBHOCUIILHO YpaBHEHUIO: 2x+3=x+1, U3 KOTOpOro
HAXOJIUM x=-2.

Brimonssis mpoBepKy, yoexaaemcsi, 9To x=-2 He YJOBJIETBOPSET HEPABEHCTBY
x+1>0. CnenoBaTenbHO, TaHHOE YPaBHEHUE KOPHEN HE UMEET.



Ilpumep 26.

Pemmure ypasaenue: logZsx-logsx?-3=0.

Pemienue:

JTAHHOE YpaBHEHHUE, BOCIIOJIb30BABIIUCH CBOMCTBOM CTEINEHH Jiorapudma, MOKHO
nepenucats B Buje: (10gsx)?-2logsx-3=0.

Cnaenaem 3aMeHy nepeMeHHou: t=l0gsx, Tora Haile ypaBHEHUE MEPEIUIICTCS B
Buje: t2-2t-3=0, KOPHM KOTOPOTO BBIYMCIIMM Yepe3 TUCKPUMHUHAHT: t1=3, th=-1.
BepHemcs k ucxoanoi nepemennoii: 10gsx=3 wm logsx=-1.

Hcnone3ys onpeaeneHue gorapudma mnoaydaeM KOPHU UCXOJIHOTO YPaBHEHUS:
x1=5%=125, x,=5"=1/5=0,2.

3aoanusn 0na camocmoameIbHo20 peuleHus:
Pemnre ypaBHeHue:!

1 BapuaunTt 2 BapuaHT 3 BapuaHT
1) log,(5x+6)=0; 1 ng_—5:2_ 1) log, x+log, 3=25;
2) lg(x-9)+ X — ’ 2) 4lg®x—-2=1Ig x>,
+2lgv2x-1=2. 2) 1g(2x) +1g(x +3) =

=lg(12x —4).
4 BapuaHT S BapuanT 6 BapuanT

1) log
5

1Y ., 1) log,(5-log,x)=-2; |1)logs(2x-1)=4;
(7x+—j_2, % 3
2) 4lg*x+lgx*2=0. 2)|09;(X—VX2—16)=—1.

2) 1+log,(3x+1) =

=log,(x* -5).
7 BapMaHT 8 BapuaHT 9 BapuaHT
1) logs(x-12)=2; 1) log«16-log,2=1/2; 1) logs(x+8)=-2;
2) log,(4—-x)+ 2) Elg(x2+2x): 2) lg(x—3)+
2

+log,(1-2x) =2log , 3. +lg(x-2)=1-1g5.

=lgVx+2.

Konmponsnwie sonpocwi:

1. Yrto HazbIBaeTcs JorapuMUIECKUM ypaBHEHUEM?

2. Tlepeuncnute ciocoObl pelieHus] ypaBHEHUH, COIEPKAIINX TEPEMEHHYIO
MO/ 3HAKOM Jiorapudma Wiid B OCHOBAaHUU Jiorapudma.

Jumepamypa: [4, c. 66-68]
IIpakTueckoe 3ansiTue Ne 26
Pemenne 3a1a4 Ha nepedGoOp BApUAHTOB

Ilenv pabomer:

CMYOeHm OO0JIHCEH.

3HaAmMb!
- ONPECIICHNE COEAUHEHN I, NX BUJIOB;
- OIIpEJICIICHUE BEPOSTHOCTH;



- TEOPEMBI CII0KEHUS, YMHOKEHHUSI BEPOATHOCTEN;
ymems:

- [0 YCJIOBMIO 33J1a4M pa3jInyaTh BUJbl COCIUHEHUN;

- BBIYUCITH Pa3HbIE BUJIbI COCINHEHUN;

- BBIYHUCJIATH BEPOSTHOCTH COOBITHIA.

Ceéedenusn uz meopuu:
Coeounenus, ux euobl
['pynmbl, cOCTaBICHHBIC U3 KAKUX — JINOO 3JIEMEHTOB, HA3BIBAIOTCS COCOUHEHUSIMU.
Paznmnuato Tpu OCHOBHBIX BUA COSTUHEHUN: paszmeuyeHus, nepecmaHosKu u
couemanus.
Pasmewenusivu 13 N 3JIEMESHTOB IO M B KA)KJIOM Ha3BIBAIOTCS TAKHUE COCIUMHCHHS,
KOTOPBIE OTIUYAIOTCS APYT OT APyTa TUOO0 CAaMUMH JIEMEHTAMU, JIMOO TIOPSIKOM
WX PACITOJIOKEHUS.
Yuco pa3mernieHuit U3 N 3JIeMEHTOB IO M 0003HAYACTCS U BBIYUCTISETCS 110
bopmyie:

A" =n(n-)(n-2)..[n—(m-1)]

Ilepecmanoexkamu 13 N JIIEMEHTOB HA3bIBAKOTCS TAKUE COCAVMHEHUS U3 BCEX N
AIIEMEHTOB, KOTOPBIE OTINYAIOTCS APYT OT IPYyTra IMOPSIAKOM PACIION0KEHUS
JJIEMEHTOB.

[lepecTaHOBKH NMPEACTABISIIOT YACTHBIM CIydald pasMEEHUd W3 N 3JIEMEHTOB IO
N B KQXIOM.

Yuciio Bcex MepecTaHOBOK U3 N DIIEMEHTOB PABHO IIPOU3BEACHUIO
MTOCJIEA0BATENBHBIX YMCEI OT 1 10 N BKIIFOUHUTENIBHO:

P,=nl=1.2.3-...-(n=1n,

nl-unraercs «nN-pakropuan», npuyem 0!=1 u 1!=1.
Hcnonb3ys npuBeIeHHBIE BbIIIE ONPEAEICHUS UMeeM (POPMYJIbL:

P n!

Anm:Pn :(n—m)!’

n-m

HpI/I peHIeHI/II/I 3a1a4 4aCcTo HCHOJ’IBByeTCH paBeHCTBOI
1
Al =(n-m)A7
Couemanwuwu U3 N AJIEMEHTOB ITO M B KaX0M Ha3bIBAOTCA TaAKNEC COCIUHCHUA,

KOTOPBIE OTIUYAIOTCS APYT OT APYyra XOTs ObI OJHUM DJIEMEHTOM.
Yucio coueTanuii 13 N 3JIEMEHTOB 10 M 0003HAYAETCA U BBIYUCIIAETCS 110

dbopmyie:
m
cp=ox
n
KOTOPYIO MOKXHO 3aIllMCaTb TaAKKC B BUJIC
m n!
" mi(n-m)!

500041



_n(n=1)...[n—(m-1)]

- m! '

Kpome Toro, npu perieHnu 3aaa4 UCTIOJIb3YIOTCS CIIeIYIOMNUe (GOpMYJIbI,
BBIPAKAIOIIUE OCHOBHBIE CBOMCTBA COYCTAHUN:

C"=C™" (0<m<n), C"=1 C°=1 C"+C™ =C™

n+1

Cm

n

Ilpumep 94.
Haiittu uucino pasmenienuii u3 10 snemeHToB no 4.
Pemenue:

no popmyne Ay = n(n-1H(n-2)...[n—(m-1).
A% =10-9-8-7 = 5040

Ilpumep 95.
Pemutek ypaBHEHuUE: Ar? =30 A:_z .

Penienue:

UCIIOIB3YS (POPMYITy IS BRIYUCIICHHS YHCIIa pa3MeleHU UMEeM:
n(n—H(n—-2)(n—3)(n—4) =30(n—2)(n—3)(n—4)(n—-5)

Pa3nenum 06e yacTu Ha OJIMHAKOBBIE BHIPAKECHHUSI, TOTYUUM:
n(n—-1) =30(n-5),

M PELINM MOJy4nBIIeecs KBaJpaTHOE ypaBHeHHe: N, =6, N, =25

Ilpumep 96.
Cl=C"

Pemure cucremy: {CZ 66

Pemenue:
pEIIUM BTOPOE YPABHEHUE:
x(x-1)

C? =66 = = 66;
1-2
x> —x-132 =0;
x=-11, x, =12

T. k. x>2, 10 —11 He ynoBneTrBopseT yciaoButo 3a1auu. [logcrtaBus x=12 B niepBoe
YpaBHEHHUE CUCTEMBI, TOJIyYUM
vy y+2
C, =05 .
Hcrnonb3yss OCHOBHOE CBOMCTBO COUYETAHUM, UMEEM:
y — 12y
C12 - C12 ’
TOoraa
Cy’ =Ch?=12-y=y+2=y=5,
OtBert: x=12, y=5.



Ilpumep 97.
CKoNbKUMH clIOCOOaMH M3 BOCBbMH KaHIUIATOB MOYKHO BBIOpATh TPH JIUIA HA TPU
JOJDKHOCTH?
Pemenue:
YCJIOBHIO 3aJ]Ja4M COOTBETCTBYIOT pa3MeIleHus 3 u3 8, uMeeMm:
AS =8-7-6=336

Cnyuatinsie cobbimusi
N3ydeHne Kaxaoro siBICHUS B TOPSAKE HAOIIOACHHS WU MIPOU3BOJICTBA OTIBITA
CBSI3aHO C OCYILIECTBICHUEM HEKOTOPOTO KOMILJIEKCA YCIOBUN (MCTIBITAHU ).
Beskuil pe3ynbTat Win UCXO UCTIBITAHUS HAa3bIBACTCS COObIMUEM.
Ecnu coObiTHe NpH 3a1aHHBIX YCTOBHUIX MOKET IPOU30MTH UM HE IPOU30UTH, TO
OHO Ha3bIBACTCA CIVUAUHBIM.
B Tom ciyuae, koraa coObITHE JOIKHO HEMPEMEHHO NPOU30UTH, €70 Ha3bIBAIOT
00CMOBEPHbIM, a B TOM ClTydae, KOrja OHO 3aBEI0MO HE MOKET MPOU30UTH,
HEeBO3MOJICHBIM.
CoOBbITHS Ha3BIBAOTCSI HECOBMECTHBIMU, €CITU KaX/IbII pa3 BOZMOXHO MOSIBICHUE
TOJIBKO OJTHOTO U3 HUX. COOBITHSI HAa3bIBAIOTCSA COBMECHHbIMU, €CIIA B JAHHBIX
YCIOBUSIX MOSIBJICHUE OJHOTO U3 ATUX COOBITUN HE UCKIIIOYAET MOSBICHUE APYTOTO
IIPU TOM K€ UCIIBITAHHH.
CoObITHA Ha3BIBAIOTCS NPOMUBONOLONCHLIMU, €CITA B YCIIOBHSIX UCTIBITAHUS OHH,
ABJISIICH €IMHCTBEHHBIMM €T0 MCXOAMH, HECOBMECTHBI.

BeposTHOCTH COOBITHS paccMaTpUBAETCS Kak Mepa 0O bEKTHBHOM
BO3MOKHOCTH MOSBJICHHSI CITy4aillHOT'O COOBITHS.

Knaccuueckoe onpedenenue eeposmnocmu.
BeposiTHOCTBIO COOBITHSI A HA3bIBAETCS OTHOIIIEHUE YHCIIa O1aronpHusITHBIX
MCXOJ0B M, K YUCITY BCEX BO3MOKHBIX UCXOJIOB N:

P(A)=%.

BeposTHOCTB J11000T0 COOBITHSL HE MOKET ObITh MEHBIIIE HYJS U O0JbIIE €AUHULBI,
e 0<P(A)<1.

HeB03MOXKHOMY COOBITHIO COOTBETCTBYET BepOSATHOCTH P(A)=0, a 1T0CTOBEpHOMY —
BeposATHOCTE P(A)=1.

Ilpumep 98.

B notepee nu3 1000 6usieroB 200 BBIMTPHIIIHBIX. BRIHUMAIOT Hayraj OJMH OWJIET.
KakoBa BepOSITHOCTb, YTO ATOT OUJIET BHIUTPHILITHBIN?

Pemenue:

KOJIMYECTBO OJTArOMPUSATHBIX COOBITHH, YAOBIETBOPSIONIINX YCIOBUIO 3a/1a4H
m=200.

Uwucno Bcex Bo3MoxkHBIX BapuanToB N=1000.

Mo onpenenenuto BepositHocTH: P(A4)=200/1000=0,2.



Ilpumep 99.

W3 ypHbI, B KOTOpOH HAXOATCsA 5 OeNbIX U 3 YepHBIX 11apa, BBIHUMAIOT OJIMH 11ap.
Haiitu BEpOoSITHOCTh TOTO, YTO 3TOT LIAP YECPHBIN?

Pemienue:

06mee YUCJIO IIapoB m:8, N3 HUX YCPHBIX n:3, I10 OIIPCACIICHHUIO!
P(4)=3/8=0,375.

Ipumep 100.

U3 ypHBbI, B KOTOpOil HaxoaaTcst 12 O6enbix U § UepHBIX MIapa, BHIHUMAIOT HayAauy
nBa mapa. Halitu BeposiTHOCTB TOTO, 4TO 00a mIapa OKaKyTCsl YEPHBIMU?
Pewenue:

o0111ee 9rciio BO3MOXKHBIX CIIydaeB N paBHO 4yucity couetanuit u3 20 (12+8)
AJIEMEHTOB I10 JBA:

ey -2 iy

YUCJI0 6HaI‘OHpI/I}ITHLIX HCXOJ0B M PaBHO YHUCITY COUYETaHUU U3 8 DJIEMEHTOB 110
IBa:
8.7
Nn=C2=——=28
1.2

Mo onpenenenuto: P(4)=28/190=0,147.

Ilpumep 101.

B maptuu u3 18 neraneit Haxoastcs 4 OpakoBaHHbIX. Hayran BEIOMparoOT 5
neranei. KakoBa BEpOSITHOCTh TOTO, UTO U3 3TUX 5 JE€TaJNEH IBE OKaXKyTCs
OpaKOBaHHBIMU?

Pewenue:

YHCJIO BCEX PAaBHOBO3MOKHBIX HE3aBUCUMBIX UCXOJ0B N PABHO YHCITY COYECTAHUMN
u3 18 mo 5:

s 18-17-16-15-14
10 1.2-3-4.5
[Topcuntaem yucio GaronpusTHHIX UCX0A0B M. Cpenu 5 B3SITHIX Hayraj AeTanei
JOJKHO OBITh 3 Ka4eCTBEHHBIX U 2 OpakoBaHHBIX. YHCIIO cTOCOOOB BHIOOPKH IBYX
OpakoBaHHBIX AeTaliel U3 4 UMEIOIIUXCSl OpaKOBAaHHBIX PABHO YUCITY COUYETAHUM
u3 4 no 2:

= 8568

— 4 ) 3 —
=1,
Yucno cnocoOoB BEIOOPKHU TPEX KAYECTBEHHBIX JieTajel u3 14 uMeronuxcsi paBHO
YuCIy couyeTanui u3 14 no 3:

C? 6

14
1-2-3
JIro0ast rpynmna KaueCTBEHHBIX JIeTaIe MOKET KOMOMHUPOBATHCS C JIFOOOM
IpyIInon OpakoBaHHBIX, MOATOMY OO0IIEee YUCIO0 KOMOMHAIIUM M paBHO:

, _ 141312,



m=C?;-C’, =6-364 = 2184
o onpenaenenunto: P(A4)=2184/8568=0,255.

3aoanus 0na camocmoamenIbHo20 peuleHus:
PemuTh cnenyrommue 3aj1a4u, UCHOJb3Ysl ONPeIeIEHUE COYETaHUM, UX BUJIOB:

1 Bapuant

1) CkolbKO  JBY3HAYHBIX  YHCEIN
MOHO COCTaBUTH U3 1udp 1, 3, 5, 8§,
9 Tak, 4yTOOBI B K&XJIOM YHUCIIE HE
OBLIO OJIMHAKOBBIX ITUDP?

2) U3 6 OTKpBHITOK Hag0 BHIOpAThH 3.
CKOJIbKUMHU CcHoco0aMu 3TO MOKHO
caenarn?

2 BapuaHT
1) CxompkuMu  croco0aMH  MOTYT
pPa3MECTUTBCST 5 YEJIOBEK BOKPYT

KpYTJIOro cToja?

2) CKONBKMMH CIIOCOOAMH  MOYKHO
COCTaBUTH (Iar, COCTOSIINN W3 TPEex
TOPU30HTAIBHBIX TOJIOC PA3THYHBIX
I[BETOB, €CITH UMEETCSI MaTeprall CEMHU

1 Pa3JINYHBIX [IBETOB?
3) Pemmrte ypaBHenue: 4° =— A’
) P -2 3) Pemmre ypaBuenue: 30x = A4’
3 BapuaHT 4 BapuaHT
1) I3 10 xkamgumatoB  HyxkHO | 1) bpuragup nomkeH OTHpaBUTH Ha
BBIOpaTh 3 YyesoBeKa Ha | paboTty Opuragy u3 3 UEIOBEK.
KOH(EpEHIIHUIO. Cronbkumu | CKOJIBKO ~ Takux  Opuraag  MOXKHO

Pa3IUYHBIMKE CTIOCOOAMHU 3TO MOIKHO
clenarthb?

2) CKOJIIbKO Pa3IMYHBIX
A TH3HAYHBIX yucen MOJKHO
coctaButh u3 1mudp 0, 1, 3, 5, 7 Tax,
yTOOBI B KaXKJIOM 4HCJIE He OBLIO
OJIMHAKOBBIX ITUGP?

3) Pemute ypaBHEHHE: 304, , = Ai_

COCTaBUTH U3 § YEIOBEK?

2) Ha coOpanuu J0KHBI BBICTYITUTH
5 wenosek (4, b, B, I', /[). Ckonbkumu
croco0aMu UX MOXHO Pa3MECTUTh B
CIUCKE  BBICTYMAWOIMUX, eciau A
JTOJKEH BBICTYTATh MEPBHIM?

3) Pemute ypaBHEHHUE: 204}, =4’ .

5 BapuanT

1) CKOJIBKHMH CIOCOOaMH  MOKHO
paccTaBUTh Ha MOJKE 6 KHUT?

2) CKOJNBKMMH CITIOCOOAMH  MOKHO

6 BapuaHT

1) CxonbKUMH CcHOCO0AMH  MOXHO
COCTaBUTh CIIMCOK U3 6 4eTOBEK?

2) CKONBbKMMH CIIocO0aMu COOpaHHe,

BbIOpaTh TJACHYI0 U COTJIACHYIO | cocTofmiee u3 18 demoBek, MOXKET 3

OYKBBI 13 CJIOBA OKypHaI»? CBOETO cocTaBa BBIOpaTh
x 1 npejacenaresns coOpaHusi u cekperapsi?

3) Pemmute ypaBHeHME: —3 — 1, x-1 3
A 12. 3) Peumre ypasuenne: 4C;,, = A;

7 BapuaHT 8 BapuaHT

1) Cpenu nepecranoBok u3 mudp 1, 1) B 1aXMaTHOM TypHUPE

2, 3,4, 5 CKOJIbKO TaKUX, KOTOpPbIEC HE | IPUHUMAIIH y4yacTue 15

HaunHatoTcs uudpamu 3 v 5?

2) U3 ropoga A B ropoxa B Beayt 6
nopor, a u3 ropojga B B ropog C —3
noporu.  CKOJIBKMMH  CcriocoOamMu

IaXMAaTUCTOB, IIPUYEM KaXIbIA U3
HUX CBhIIPAJI TOJBKO OJHY MApTUIO C
KOKIBIM W3 OCTAIBHBIX. (CKOJIBKO
BCEr0 IAPTUM CHIIPAHO B OTOM




MOJKHO IIOIIaCTh U3 TOpoJa A B IOpoa
C?
y _ r-1
AP =94’

3) Pemure cucremy: 20 — 30

TypHUpe?

2) UmeeTrcs 8 map  mepyaTox
pa3nuYHBIX pa3mMepoB. CKOJbKUMU
criocobamMu MOXHO BBIOpaTh U3 HHUX
OJIHy TIepyaTKy Ha JIEBYIO PYKYy U
OJIHY TEepuYaTKy Ha IMPaBYylO PYKYy Tak,
9TOOBI ATH TEpYaTKU OBLIU Pa3HBIX
pa3mepoB?

Cr=C*

3) Pemwnre cucremy:
) y C? =153

9 BapuaHT

paz?
5 6
Ay + Ay
4
A

3) BeruucauTs:

1) I'pynma ygamuxcs u3y4aeT ceMb YIeOHBIX JUCIUTIINH. CKOJTBKUMHU
croco0aMy MOYKHO COCTaBUTh PAcTMCaHUE 3aHATUN HA TTOHEACIbHUK, €CITN B
9TOT y4eOHBIN ACHB JTOJDKHO OBITh YETHIPE PA3TMUHBIX YpOKa?

2) CxoJIbKO MaT4eii OyeT ChIrpaHo B (yTOOIHHOM YEMITHOHATE C Y4aCTHEM
16 koMaH/1, eciii KaXKIbIe IBE€ KOMaHbl BCTPEYAIOTCS MEXKIY COO0N OMH

KOHmPOJleble eonpocwsl:

1. laiiTe onpeaeieHne COSAMHEHUS, X BHJIBI?
2. [IpuBenuTe OPMYITBI 17151 BEIYUCIICHUS Pa3HBIX BUIOB COCAMHCHUH.

3. [lafiTe ompenencHWe CIy4alHOTO COOBITHA,

IIPUMEDPBI.

X BHIBI.

4. JlaiiTe KJIacCUYECKOEe OMpe/IeTICHUE BEPOSITHOCTH.

Jumepamypa: (5, c. 234-238]

IIpuBenute



[Ipunoxenus
[Tpunoxenue 1
OO6pa3zer TUTYJIBHOTO JINCTA TETPAAM JIJISl IPAKTUYECKUX 3aHATUN
KpaeBoe rocygapctBeHHOE O10KETHOE

npodeccruoHanbHOe 00pa30BaTENBHOE YUPEKICHUE
"JIa30BCKUM KOJUIEIXK TEXHOJIOTUM U TypU3May

[IpakTUKyM 10 MaTeMaTUKE

[Ipodeccus
BapuaHnt paboTsl
CTyneHT rpynbl

014(0)
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