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1. TACITOPT KOMIIVIEKTA KOHTPOJIBHO - ONEHOYHbIX CPEJICTB

MO YYEBHOW JUCHUILIMHE

0/1.03 MATEMATHKA

1.1. O01IHe mMoJI0KeHUus

KoHTposbHO-01IEHOYHBIE Cpe/ICTBAa pa3paboTaHbl B COOTBETCTBUM C TPEOOBAHHSIMHU
09.02.06 CereBoe W CHUCTEMHOE

00pa3oBaTeNbHON MPOTrpaMMBbl IO CIEIHATIBHOCTH
aMUHUCTpHUpOBaHue U padoyeil mporpammbl gucturuimasl O1.03 MaTtemaTuka.

KouTtponbsHo-onieHouHbIe cpecTBa (qanee - KOC) npennasHadeHsl 1t KOHTPOJIS U
OLICHKM 00pa30BaTENbHBIX JOCTHXKEHHM 0Oydaroniuxcs,
yueOnoi mucrurinabl O/1.03 Marematuka. KOC BKITI0OUalOT KOHTPOJIBHBIE MaTepUaIbl
JUISL TIPOBEACHHUS TEKYIEro KOHTPOJs M MPOMEXKYTOYHOW aTTecTanuu B (Qopme

OK3aMCHa.

2. PE3YJBbTATHI YCBOEHUS YYEBHOM JUCIHUILJINMHBI

B PE3YJIbTATC OICHKH OCYHICCTBJIACTCS IIPOBCPKA CICAYIOIMINX O0OBEKTOB.

[Ipenmer crepeomerpuu. OCHOBHBIC TTOHATHS
(Touka, mpsimMasi, TNIOCKOCTh, POCTPAHCTBO).
OCHOBHBIE aKCHOMBI CTEPEOMETPHH.
Ilepecekatommecs, napayuieibHbIE U
CKpeluBatomuecs npsmseie. [Ipuznak u
CBOMCTBO CKPEIIMBAIOIINXCS MPSIMBIX.
OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPHI.

[lapannenbHble psiMasi ¥ IIIOCKOCTb.
Omnpenenenne. [Ipusnak. CBoiicTBa (¢
JoKazaTenabcTBoM). [lapaenbHble MII0CKOCTH.
Omnpenenenne. [Ipu3nak. CBoiicTBa (¢
JI0Ka3aTeIbCTBOM). TeTpas/ip U ero 3JeMeHTHI.
[Tapannenenunen u ero 3;eMeHTsl. CBOMCTBA
MIPOTHUBOIOJIOKHBIX TPAHEN U IHArOHaIen
napauienenunena. [locrpoenue ceuenuii.

[lepnenukynsapusle npsamsele. [lapamiensusie
MPsIMBIE, MIEPIIEHIUKYISIPHBIE K TUIOCKOCTH.

Kon IIK,

3HaHus Ymenus

OK

OK 01-08, ba30BbIe 3HaHUA U YMEHUS 110 MAaTEMATHUKE B Bunel nnockux ¢uryp u ux
IIK 1.1 npodeccCHOHaIbHOM U B TOBCETHEBHOM IJIOLIA/b.
IK 2.1 JIEATEIbHOCTH. IIpocTeie POLIEHTHI,
I1K 3.1-3.2 | [leiicTBUs Ha/l NOJOKHUTEIbHBIMU U pa3Hble CocoObl UX
IIK 4.1-4.2 | oTpuIaTeTbHBIMH YHCIIAMHU, OOBIKHOBEHHBIMH H BerunciieHusa. Ci0KHbIe
IIK 5.1-5.3 | necaTuyHbBIMU APOOSIMHU. MpoLEHTHL. JInHelHbIe,
IIK 6.1-6.3 | [leiicTBus co cTeneHsMu, GopMyItbl KBaJpaTHbIE, JPOOHO-
IIK 7.1-7.2 | COKpalIeHHOr0 YMHOKEHHUSL. JIMHEIHBIC YPaBHEHUS U

HepaBeHcTBa. CriocoObl
pELIEHNSI CUCTEM JIMHENHBIX
ypaBHeHuid. [TonsaTus:
Matpuna 2x2 u 3x3,
OTIpE/IeIUTENb MaTPUIIBL.
Merton 'aycca. Cucrembl
HEJIMHEWHBIX YPaBHEHUI.
CucreMbl HEpaBEHCTB.

AKCHOMBI CTEPEOMETPHH.
IlepnieH TUKYIAPHOCTD
IIPSIMOU Y TUIOCKOCTH,
[apaJUIeIIBHOCTD IBYX
IPAMBIX, IEPIICHIUKYIISPHBIX
IIJIOCKOCTH,
NEPIECHIUKYIAPHOCTD

OCBOMBIIMX MPOTPAMMy




[Ipu3Hak nepneHIuKyJISpPHOCTH IPSIMOK 1
miockocTy. JJokazarenscTBo. Ilepnenauxynsp u
HakKJIOHHad. [lepneHuKynsapHbIe MIIOCKOCTH.
[Ipu3Hak nepneHMKyJISpHOCTH IIJIOCKOCTEH.
JlokazaTenbCcTBO.

Paccrostnus B mpocTpaHCTBeE.

TeopeMa o0 Tpex neprneHIuKysIpax.
JlokazaTenbeTBO. Yol MexXy NPsIMOM U
IUIOCKOCTBIO. YTOJI MEXY IJIOCKOCTSMH.

JlexapToBbI KOOPAUHATHI B IPOCTPAHCTBE.
[Ipocreitmure 3agaun B KOOpAUHATAX.
Paccrosinue Mexny 1ByMst TOUKaMH,
KOOPJIMHATBI CEPEeIMHBI OTpe3Ka. BekTops! B
npoctpancTBe. CI0KEeHUE U BHIYUTAHUE
BEKTOPOB. Y MHO)KEHUE BEKTOPA Ha YHUCJIO.
Kommanapasie BekTopbl. CKansgpHOoe
IIPOM3BEACHUE BEKTOPOB. Pa3iioskenue BekTopa
10 TPEM HEKOMIUIaHAPHBIM BEKTOpPaM.
Koopaunats! BeKTOpa, CKaISIpHOE
IIPOU3BEACHUE BEKTOPOB B KOOPIMHATAX, YTOJI
MEXy BEKTOpaMH, YO MEXIY MPSIMON U
IUIOCKOCTBIO, YTOJI MEXY IUIOCKOCTSIMHU.
VYpaBHeHMe MI0cKOCTU. ['eomeTprudeckuil
CMBICIT OIIpeAETUTENs 2X2.

Panuannas mepa yria. [loBopoT Touku BOKpyr
Hayasa koopauHat. OnpeneseHue CUHyca,
KOCHHYCa, TAHT€HCAa U KOTaHT'€HCa. 3HAKU
CHUHYCa, KOCUHYCA, TAHI'€HCA U KOTaHT€HCa I10
YeTBEpPTAM. 3aBUCUMOCTb MEKy CHHYCOM,
KOCHHYCOM, TAHT€HCOM ¥ KOTAHT€HCOM OJIHOTO U
TOTO k€ yria. TpuroHomerpuyeckue
ToxecTBa. CHHyC, KOCUHYC, TAHTEHC U
KOTaHT€HC YIJIOB 0. U - .. DOpMyIIBI
npusegeHnsa . CyMMa M pa3HOCTb CHHYCOB.
Cymma 1 pazHOCTb KOcHHYCcOB. CHHYC U
KOCHHYC JBOMHOrO yria. @opmysl
MOJIOBUHHOTO yria. [IpeoGpa3oBaHus CyMMBbI
TPUTOHOMETPUYECKHUX (YHKIIHI B IPOU3BEACHHE
U IPOM3BEJICHUS B CyMMYy. BrlpakeHune
TPUTOHOMETPUYECKUX (YHKIIUI yepe3 TaHTeHC
MOJIOBUHHOTO aprymenTa. [IpeoOpa3oBanus
MPOCTEHIINX TPUTOHOMETPUUECKHIX
BbIpakeHuii . OO1acTh onpeneneHus u
MHO>K€CTBO 3HaueHU! QyHKUMN. YETHOCTB,
HEYETHOCTb, MEPUOJTUIHOCTD (PYHKIIUH.
Crnioco0wl 3amanus ¢ynknuii . OO6IacTh
OIIpEAEIICHUSI U MHOXKECTBO 3HAYCHUIN
TPUTOHOMETPUYECKHUX PYHKIUI. YETHOCTD,

IUIOCKOCTEH.

PacnionosxeHnue npsMeIx U
IUIOCKOCTEN B IIPOCTPAHCTBE.
[lepnieHIUKYIAPHOCTD U
[1apaJuIEIbHOCTD MPSIMBIX U
mockocteil. CKpeluBaromuecs
npsimble. KoopanHatHas
IIJIOCKOCTh. Beruncnenue
paccTosHUM U TJIoNaAei Ha
mIockocT. KosnmmuectseHHbIe
pacuerTsl.

JlexapToBBI KOOPAMHATHI B
IIPOCTpaHCTBE. BeKkTOph! B
npoctpancTBe. ClioKeHHe U
BBIUNTAHUE BEKTOPOB.
YMHOKEHUE BEKTOPa Ha YUCIIO.
Kom1nanapHble BEKTOPBI.
CkansipHO€E ITpOU3BEIEHUE
BEKTOpOB. PaziioxxeHue Bekropa
110 TPEM HEKOMILJIaHAPHBIM
BekTopaM. I[Ipocreiimue 3axaun
B KoopauHarax. Koopaunats!
BEKTOpa, PACCTOSTHUE MEXKTY
TOYKAMH, KOOPIAMHATHI
CepenHbI OTpe3Ka, CKaJIIPHOE
IIPOU3BENIEHUE BEKTOPOB B
KOOpJUHATAaxX, Yroi MEeXIy
BEKTOPAMH, YTOJI MEXY NPIMON
U TUIOCKOCTBIO, YTOJI MEXKIY
IUIOCKOCTSIMHU.

Hcnons3oBaHne CBOWCTB
TPUTOHOMETPUUYECKUX (PYHKIUH
B Ipo(eccHoHaNbHBIX 3aJa4ax.
OOpatrHble TPUTOHOMETPUYECKHE
¢bysakuu. Mx cBoiicTtBa u
rpaduku. YpaBHEHHE COS X = a.
VYpaBHeHue sin X = a. YpaBHEHUE
tg X = a, ctg X = a. Pemienue
TPUTOHOMETPHUUECKUX
YPaBHEHUII OCHOBHBIX THIIOB:
MpoCTeNIne
TPUTOHOMETPHUUECKHE
yYpaBHEHUS, CBOJSIIUECS K
KBaJIpaTHBIM, pelIacMble
Pa3I0KEHUEM Ha MHOXKHUTEIIH,
OJITHOPOJHBIE.

[Ipocreiimue
TPUTOHOMETPHUECKHE




HEYETHOCTh, NEPUOANYHOCTD
TpUrOHOMETpUYecKHuX QyHKIuil. CBOHCTBA U
rpaduku QyHKIUN y = cOS X, y =sin X, y = tg X,
y = ctg x. Cxarue u pacTsHKeHHE TpapHUKOB
TPUTOHOMETPUUYECKUX (QYHKLUH.

[TpeoGpazoBanue rpaguxkoB
TpuroHomerpudeckux ¢pyHkuuil. Cucrembl
IPOCTENIINX TPUTOHOMETPHUUECKUX
YpaBHEHUM.

IloHsATHE KOMIIJIEKCHOT'O YUCIIA.
ConpsikeHHbIE KOMIUIEKCHBIE YHCIa, MOAYJIb U
apryMeHT KOMIUIEKCHOTro uucia. @opma
3aIMCU KOMIUIEKCHOT'O YKcia
(reomeTpuyeckas, TPUTOHOMETPUYECKAs,
anreOpandeckas). ApupMeTHISCKHE TESHCTBUS
C KOMIUIEKCHBIMH YHCIIaMH.

OnpeneneHre 4UCIIOBOI OCIEN0BATEIbHOCTH
U c11ocoOb! ee 3aanus. CBOMCTBA UHUCIOBBIX
nocienoBarenbHocTel. Onpenenenue npeaena
II0CJIeI0BATENbHOCTH. BrIuncienue npeienon
nociefoBarensHocTel. [Ipenen pyHkmm Ha
6eckoneunocty. Ilpenen ¢pyHKIuM B TOUKE.
IIpupamenue aprymenta. [Ipupamenue
byHKIMH. 3a1a4u, TPUBOIAIINE K MTOHATHIO
npou3BoiHON. OnpeeneHne Npou3BOIHOM.
ANTOPUTM OTBICKaHUsI TPOU3BOHOM.
®opmynsl tuddepenumpoanus. [IpaBuna
muddepenposanust. OnpeeneHne CI0KHOM
¢yukuuu. [IponsBogHas TPUTOHOMETPUYECKIX
¢bynkimii. [IponsBoaHas crnoxHoi GyHKIMU.
[Tonsatue HenpepsiBHOU (yHKIMK. CBOMCTBA
HenpepbIBHON QyHKIMU. CBsI3b MEXITY
HENPEPHIBHOCTHIO U JUPPEPEeHIIMPYEMOCTHIO
(GYHKIIMH B TOUKE. AJTOPUTM pELICHUS
HEPaBEHCTB METOJIOM UHTEPBAJIOB.

Bospacranue u yobiBanue pyHKINH,
COOTBETCTBHUE BO3pAcTaHUs U yObIBaHUS
¢byHKIMM 3HaKy Tpon3BoaHON. [loHsaTHe
MIPOM3BOJIHON BBICHIETO MOPSAKA, COOTBETCTBUE
3HaKa BTOPOU MPOU3BOIHON BBITYKIOCTH
(BOrHyTOCTH) (PYHKIIMU HA OTpe3Ke. 3a/1auu Ha
MaKCHUMyM U MUHUMYM. [IOHSTHE aCUMIITOTHI,
CHOCOOBI UX ONpeNeieHus. AITOPUTM
uccie0BaHus (YHKIUH U TIOCTPOCHUS €€
rpaduka ¢ oMol MPOru3BoIHON. JIpoOHO-
JIUHEeHHas QyHKIHSA.

[Tonsitue MHOTOrpaHHuKa. Ero anemMeHThI:
BEpIIMHBIL, peOpa, rpanu. Juaronans. CeueHue.
Beinykiible 1 HEBBIYKJIbIE MHOIOTPDAHHHUKH.

HEpPaBEHCTBA.

[IpeobpazoBanue
TPUTOHOMETPHUUYECKUX
BbIpaXKeHUH. Pemenue
TPUTOHOMETPHUUYECKUX
YPaBHEHUI U HEPABEHCTB B TOM
qucIie ¢ UCI0JIb30BaHUEM
CBOWCTB (pyHKLHUH.
BeinonHenue pacueToB ¢
IIOMOLIbI0 KOMIUIEKCHBIX YUCEIL.
[TpumMeps! HCIIOIB30BAHMS
KOMIJIEKCHBIX YHCE.
I'eomeTpuueckunii CMbICIT
IPOM3BOTHON (DYHKIINU —
yra0BOM KO3 GUIUEHT
KacaTeJbHOM K rpaduKy
(GyHKIMHU B TOUKE. YpaBHEHHE
KacaTeJbHOM K rpaduKy
GbyHKIUU. AITOPUTM
COCTaBJICHUS YPABHEHUS
KacaTeJbHOM K rpaduKy
¢byaxun y=f(x). ®uznueckuii
(MexaHUYeCcKuil) CMbICIT
IIPOU3BOJHON — MTHOBEHHAs
CKOPOCTh B MOMEHT BPEMEHH t: Vv
=S'(v).

Uccnenoanue ¢pyHKIINM HA
MOHOTOHHOCTB Y ITIOCTPOECHHE
rpadukoB. Haxoxnenue
HanOOJIbIIEr0 U HAUMEHBIIETO
3HauYeHUHN QYHKIMA, TOCTPOEHNE
rpaMKOB MHOTOUJIEHOB C
HCIOJIb30BaHUEM armmapara
MaTEMaTHYECKOI0 aHaJIN3a.
@opMyIbl 1 IpaBUiIa

Qg depeHIpoBaHus.
Uccnenoanue GyHKINMA ¢
IIOMOILIBIO TPOU3BOIHOM.
Haubonbiiee u HanmeHblIee
3Ha4YeHHUs1 QYHKLUU.
CummeTpus B Ipupoze,
apXUTEKType, TEXHUKE, B OBITY.
[TonsATHE TPaBUIBHOTO
MHororpansuka. Coiicrsa
IIPABUIIbHBIX MHOIOI'PAHHHUKOB.
Konyc u ero snemMeHTsbl.
CeueHue KoHyca (TapaienbHOe
OCHOBAHUIO U IIPOXOAIIEe
4yepe3 BEPIINHY), KOHUYECKUE




[Tonsitre mpusmel. Ee ocHOBaHUS 1 OOKOBBIE
rpaHu. Beicora npusmsl. [Ipsmast 1 HakIOHHAsA
npusma. [IpaBubHas npusma. Ee ceuenue.
[Tapamienenunen, CBOMCTBA NPSMOYTOJIBHOTO
napauienenunena, kyo. Ceuenue Kyoa,
napaenenunena. [lupamuna u ee 2eMeHTHI.
Ceuenne nupamuel. [IpaBunbHas nupamuaa.
Yceuennas nupamuia. [lnomans 60koBo 1
IIOJIHOM TIOBEPXHOCTH IIPU3MBI, INPAMHUBL.
CuMMeTpusi OTHOCUTENBHO TOUKH, IIPSIMOIA,
wiockoctu. CuMmeTpus B Kyoe,
napajiesienunee, pusMe, mupamuIe.

[Munuuap u ero anemenTsl. CeyeHue
LWIMHApPA (IapajielIbHOE OCHOBAHUIO U OCH).
PasBeprka nmununapa. [lap u chepa. Bzaumuoe
pacnonoxxenue cdepsl U miockoctu. CeyeHne
mapa, cepsl.

[TonsTHe 06 00BeMe Tena. O0beM Kyda 1
IpsSIMOYTOJIBHOTO Napasuienenunena. Oobem
npu3Msbl ¥ MHApa. OTHOIIEHHE 00bEMOB
NOJ00HBIX Tel. ['eoMeTprYecKuii CMBICIT
ornpenenurens 3-ro nopsika. O6bemMbl
nupamMuibl ¥ Konyca. O6beM mapa. [lnomanu
MIOBEPXHOCTEN TEIL.

[TepooOpa3nas ¢pynkuuu. [IpaBuna
HaxoxX/1eHus nepBooOpasHeIx. [nomans
KPUBOJIMHEWHOM Tpanenuu. Popmyiia
Herotona — JleitOnuua. Heonpenenenuslit u
orpeneneHHblid uaTerpansl. [lonsrue 06
OIIPENIENIEHHOM MHTErpase KaK IIOoIaan
KpUBOJMHENHHON Tpanenuu. [lepBoobpazHas
¢bynkun. [IpaBuina Hax oK AEHUS
nepBooOpa3HbIX. Ee npumenenue.

CrenenHas (pyHKIH, €€ CBOMCTBA.
[TpeoOpa3oBaHue BbIpaKEHHI ¢ KOPHIMH N-0if
creneHu. CBOMCTBA CTENEHU C pallMOHAIIbHBIM
Y JICUCTBUTENBHBIM ITOKa3aTesiMu. Pemenue
MppalMOHAIIbHBIX YPAaBHEHUI U HEPABEHCTB.

[Toka3zarenbHast QyHKIMS, €€ CBOICTBA.
Pemenne nokazarenbHbIX YpaBHEHUH U
HepaBeHCTB. CHCTeMBbI MTOKa3aTeIbHbIX
YPaBHECHHUIA.

Jlorapudm yucna. Jlecarnunsiii u
HaTypaJbHbIHN Jorapudmel, yncio e. CBolcTBa
norapudmoB. Onepanys JorapuGMupoBaHUs.
Jlorapugpmuueckas GyHKIUS, €e CBOUCTBA.
[TonsiTHE TOrapuPMUIECKOTO ypaBHEHHUSL.
Oneparyst noTeHuUpoBaHus. Tpu OCHOBHBIX
METOJ1a peLIeHNUs JIOrapuPMUIECKUX

ceueHus. Pa3BepTka koHyca.
VYceuennslii konyc. Ero
oOpa3yromas u Beicota. CeueHue
YCE4YEHHOI'0 KOHYCA.
KomM6unanuu reoMmeTpruueckux
ten. Mcnons3oBanue
KOMOHMHAIUK{ MHOTOTPAaHHUKOB U
TEJI BpallleHUs B IPAKTUKO-
OPUEHTHPOBAHHBIX 337a4aXx.
OO0BEMBI U IUIOIAIU
MIOBEPXHOCTU MHOT'OTPAHHUKOB
Y TEJ BPAILICHHUS.
I'eomeTpuueckunii CMbICIT
OINPEIIETICHHOT O UHTETpasa.
®opmyna HeroTona - JleitOHua.
OrnpezenieHne CTeeHHON
¢bynakun. Mcnonb3oBanue ee
CBOMCTB IIpU PELICHUH
YpaBHEHUH U HEPABEHCTB.
Pemienue nokasaTenbHbIX
YpaBHEHUH METOJIOM
YpaBHUBAHHUS MOKa3aTenaen u
METOJIOM BBEJICHUSA HOBOU
IepeMeHHoM. Pemenne
MOKa3aTeIbHBIX HEPABEHCTB.
[Ipumenenune norapudma.
Jlorapudmuueckasi cnupaiib B
npupoze. Ee maremarnueckue
CBOMCTBA.

Jlorapudgmuueckast pyHKIuUS.
Pemenne npocreimmx
Jorapu(pMHUUECKUX ypaBHEHHIA.
Omneparuu ¢ MHOKECTBaMH.
Pemienue npukiagHbIx 3a1a4.
Onepanuu ¢ MHOKECTBAMU.
Onucanue peanbHbIX CUTYALHH C
TTOMOTIIHIO MHOKECTB.
[Ipumenenue rpadoB
pEeLIeHuIo 3a/1a4.
OTHOoCUTENbHAs YacToTa
COOBITHSI, CBOMCTBO €€
ycToiunBocTU. CTaTUCTHUECKOE
ONpEJIETIEHUE BEPOATHOCTH.
OreHka BEpOSATHOCTH COOBITHSL.
[TepBuunas obpaboTka
CTATUCTUYECKUX JAHHBIX.
I'paduueckoe nx
npencrasieHue. Haxoxnenue
CPETHUX XapAKTEPUCTHK,




ypaBHEHH: (DyHKIIMOHAITBHO-TPapUIECCKHIA,
METOJ TOTEHLUPOBAHMS, METO/I BBEJICHUS
HOBOM nepeMeHHou. Jlorapudmudeckue
HepaBeHCTBa. CHCTEMBI JT0Tapru(pMUIECKIX
YpaBHEHU.

ITonsitne MHOXkecTBa. [TogMHOXKECTBO.
Ornepanuu ¢ MHOKECTBAMU.

[Tonstue rpada. Cs3HBIHM Tpad, 1epeBo, UK
rpa¢ Ha IIOCKOCTH.

OcCHOBHBIE IOHATUSI KOMOMHATOPUKH.
CoOsbITHE, BEpoATHOCTH COOBITHS. Cl0XKEHHE 1
YMHOKEHUE BEPOSTHOCTEH.

Bunel cinyyaiineix BennuuH. OnpeneneHue
JMCKPETHOM CITyyailHOM BETMYMHBL. 3aKOH
pacnpezesieHus: AMCKPETHOMN cirydyaiHOM
BeIMYMHBI. Ee unciioBble XapaKTepUCTUKH.
Bapuanuonnsiii psia. [Tomuron yactoTt u
rucrorpaMma. CTaTUCTUYECKHUE
XapaKTEPUCTUKH psijia HAOII0AaeMBbIX TaHHBIX.

PaBHOCWIIBHOCTh YpaBHEHHI1 U HEPABEHCTB.
Oo6mme metozp! pemenus. [ papuueckuit
METO/]I peLIEHUS] YpPaBHEHU I, HEPABEHCTB.
YpaBHEHUS U HEPABEHCTBA C MOYJIEM.
YpaBHEHMs 1 HEPaBEHCTBA C MTapaMeTpaMHu.

HaOJII0AaEMBIX JTaHHBIX.
OneMeHTbl KOMOMHATOPUKH.
CoObITHE, BEpOATHOCTD
coObITus. CroskeHue u
YMHOKE€HHE BEPOSTHOCTEH.
CocraBieHue u penieHue
npogeccuoHaIbHbIX 3ajay C
IMOMOILIBIO YPABHEHHUI.
OO01w11e MeTobI pelIeHus
YpaBHEHUH. YpaBHEHUS U
HEpaBEHCTBA C MOAYJIEM U C
napaMmeTpamH.

3. KOMILIVIEKT KOHTPOJIBHO - OHEHOYHbIX CPEJICTB

3.1. 3agauug I oeHKH ocBoeHuss pasnesa 1 «IloBTopenue Kypca
MATEMATHKH OCHOBHOW HIKOJIbID)

IIpakTnueckoe 3ausaTue Nel
Tema: «I'eoMeTpus HA MJIOCKOCTH)

Hean: orpaboTrarh MpakKTHUECKHE YMEHHS M HABBIKM HCIOJIb30BAaHUS CBOWCTB
IUIAHUMETPUUECKUX PUryp, GopMHUpPOBATH YMEHUE CAMOCTOSITEIbHOTO MPUMEHECHUS
CTYJI€HTaMU OCHOBHBIX TIPABWII U (POPMYJT TIITAHUMETPHH.

TeopeTnyeckye cCBeIeHHUs K MPaKTHIECKOH padoTe




CyMMa yTJIOB BBIIYKIIOTO 71 -yTOJbHIKA paBHa 180°(n—2).

CpeaHss THHISA TPEYTOIbLHIKA I TPAMeI
MN — cp. muH. BC||AD

AﬂVllAC MN — cp. mH.
M, N MN = AIN“ABI; AD
say=2044D

A c

OmcanHas 1 BOIICAHHAA OKPVZKHOCTII IIPAaBINIBHOI'O TPEYT OIBHIIKA

R_af g
6

BN h:aﬁ
2

Hns 1peyromsHnka ABC co cropoHamn AB=c,
A=l B =t

a_ _ b __¢
smA smB sinC

Py

=2R,

A b C THae R — paanyc OMHCAHHOII OKPYKHOCTIL

Hna tpeyromsHnka ABC co cropoHamn AB=c,
AC=b,BC=a:

9 2 o)
c =a +b —2abcosC.

Jmna okpyxaocTn C =27

IInomans kpyra S = m

ITnowaou guzyp
[TapamnemorpamMm TpeyromsHIK
—
b h, S=ah, b S“Eaha
Y S=absiny AT =—absiny
a a 2



Tpanennsa Pomb

A d,, d, — mmaronam
h S:a+b-h é,

2 Nd, S :—i‘dld2

-
a

IIpAMOYTOIBHEIT TPEYTOIBHIIK

sing =

coso =

o
S
N o DR

b tgazi
b

2 2 bl
Teopewma ITudaropa: a~ +b~ =c~
g 2
OCHOBHOE TPHTOHOMETPHIECKOe TOXKISCTBO: sin o +cos a=1
HexoTopsie 3HaYeHIIA TPUTOHOMETPIMECKIX (PVHKIIIII

a | rpagycer | 0° 30° 45° 60° 90° 180° | 270° | 360°
sino 0 2 ﬁ ﬂ I 0 -1 0
2 2 2
coso 1 ﬁ ﬂ . 0 -1 0 1
2 2 2
tga 0 % 1 3 s 0 - 0

Coaep:xkanue NPaAaKTHYeCKO padoThI:

1 BapuaHT
1. Hadaute naowane napaJsiesorpamma, 8 13
H300pa>KEHHOro Ha PHCYHKeE.
—
24
2. Hadante nJowane npsMOYroJibHHKA,
H306pa- 5
XXEHHOIO Ha PHCYHKe.
9
34

3. HaiiauTe naowans TpeyrosbHHKa, H3obpa-

JKEHHOIO Ha PHCYHKeE. %
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4. Haifinyre nuowanb TpaneuvH, H300pa)éH-
HOH Ha PHCYHKe.

=
5 8 4

5. Haﬁﬂm‘e naowianb Tpeyro.anHKa, BepUJHHbl KOTOpOFO HMEIKT KOOpﬂHHaTbl
(—1;2), (-1;5), (4;0).

6. Haiiaure naowanb pom6a, cTopoHa KOTOpOro paBHa 58, a 01Ha H3 AMaroHalei
paBHa 84.

7. Halinute MeHblUee OCHOBaHHe NPAMOYToJibHOH TpaneLHH, y KOTOPOH NJotajb
paBHa 31501/3, BbicoTa paBHa 30/3, a ocTpbiii yron paseH 30°.
8. Haiigute naowaap S kpyroBoro cekropa, ecJii paadyc Kpyra paseH 21, a yroa

cekTopa paseH 120°. B oTBeTe 3anuiuuTe ﬁ.
i1

2 BapMaHT

1. Hafiaute naowans napannenorpamma, u3obpa- 10
XKEHHOrO Ha PHCYHKe.

/
-
11

2. Haifigure naowaar pomba, H306pa)k€HHOrO /k

\ /

Ha PHCYHKe.

3. Haiigute nsiowaze TpeyrosbHUKa, H306pa)KeHHO- J\

O Ha PHCYHKe. 16
18
2 15 3
4. Halaure nsowane TpaneudH, H3o6paxKéHHOH =
Ha PHCYHKe. 8 8
15
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5. Hailigure nuowanb TpeyroybHHKa, H300pakéH-

1
HOr0O Ha KJeTyaToH Oymare C pa3mMepoM KJETKH //
1 cm x1 cm. OTBeT aaiiTe B KBapaTHbIX CAHTHMET-
-_____-
pax. —

6. HaiiauTe niowwaab npsiMoyro/ibHOH TpaneLuH, y KOTOPOH MeHbLiiee OCHOBaHHE

paBHo 20, BbicoTa paBHa 24, a 60KOBasi CTOpPOHA paBHa 1.

7. Haiiaute cTopony pom6a, y KOTOPOro nJioiajs pasna 450/2, a 0HH K3 YriioB

paBeH 45°.

8. Paauyc kpyra pasen 13. Haitaute ero niowab, 1eN€HHYIO Ha 7.

Bb100p BEepHBIX VTBEPKICHUM

1 BapuaHT

1. YKaxkute HoMepa BePHbIX YTBEPXKACHHH.

1) B TpeyroJibHHKe NPOTHB GOJIbLLIENH CTOPOHbI JIEXHT MEHbLUHH YroJL.

2) CyMMa OJHOCTOPOHHHX YIJIOB MpPH NepeceyeHHH AByX MapaJijie/IbHbIX nps-
MbIX CeKyluel MeHblue 180°.

3) Ecau yrabl npH OCHOBAaHHH TPeYroJIbHHKA PaBHbl, TO TPEYroJlbHHK paBHOGE -
peHHbIH.

2. YKaxkxute HoMepa HeBePHbIX yTBePXKeHHH.

1) Ecau nBe npoTHBOMOJIOXKHbBIE CTOPOHb! YeThIPEXYTONbHHKA PaBHbl, TO 3TOT
YeTbIPEXYTOJIbHHK — NapaJliesiorpaMM.

2) Iuaronanu pom6a aes1at yribl pom6a nonoJsam.

3) Tpaneuus paBHoGenpeHHas1, eC/iH €€ GOKOBble CTOPOHbI NMapaJJiebHbl.

2 BApMAHT

1. ¥KaxuTe HOMepa Be PHbIX YTBEPXKIEHHI.
1) Ecai npu nepeceueruu AByX NpsiMbix TpeTbeil 00pasyloTCs paBHble COOTBET-

CTBEHHble YIJIbl, TO NPSAMbIE NAPAJLIE/bHBI.
2) Ecaim runoTeny3a 0JIHOr0 NpsiMOYToJbHOTO TPEYrOJIbHUKA PABHA THIIOTEHY3€e

Jpyroro npsiMoyroJibHOro TpeyroJbHHKa, TO TAKHe TPeyroJlbHHKH PaBHbI.
3) Touka nepecedeHHs MeAHaH TPEYroJbHHKA — LIEHTP OMHCAHHOM OKPYXKHO-
CTH.
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2. YKauTe HoMepa Be PHBIX YTBEPKIEHHH.
1) lnaroHamu poM6a TOUYKOI NepecedeHHs IesATCs NonoJaM.
2) B tpanewun cymma yriioB npu 60KoBO# cTOpoHe paBHa 90°.

3) UeTbIpéxyroJibHHK, ¥ KOTOPOro NMPOTHBOMOJOXHbIE CTOPOHBI MOMAPHO mNa-
paJliesibHbl, SIBJISIETCS MAPaJIeNorPaMMOM.

IIpakTHyeckoe 3ausaTue No2
Tema: «IIponeHTHBIE BHIYHCIEHHU
Heab: paccMOTpETh aNTOPUTMBI PEIEHUs 0a30BBIX 3a/1a4 HA MPOIEHTHI:
a) HaXOXKJICHUE MPOILEHTOB OT 3aIaHHOTO YKCIia (BEIUYHUHBI);
0) HaXOXJEHNE HEU3BECTHOTO YKCJIa MO €r0 MPOILICHTaM;
B) HaXx0JICHUE MPOILICHTOB OJIHOTO YKCJIa OT APYIoro;
3aKpENUTh YMEHUS W HABBIKM DPEIICHUS 3a7ad C MPOIEHTAMU, OINPEIACIUB U
OIICHUB YPOBEHb CPOPMHUPOBAHHOCTH KOMITCTCHITUI 110 TEME 3aHSATHS.

TeopeTrnyeckne CBeJeHUs
C110BO « TIPOLIEHT » MPOUCXOJUT OT JATHHCKHUX CJIOB pro centum, 4To OYKBaJIbHO O3HAYAET « CO
cta ». [IpolieHT = 0/1Ha coTasi YacTh YMCJa.
[ToHMMaHWe TPOIIEHTOB U YMEHHUE BBIMOJIHATH MPOILICHTHBIE BBIYMCICHUS B HACTOSIIEE BpEeMs
HCOGXOI[I/IMBI Ka)KI[OMy t{e.]'IOBCI(y. O‘ICHB BCIINKO HpI/IKHaI[HOG 3HAYCHUC 3TOI>1 TCMBEI. OHa
3aTparuBaeT (PUHAHCOBYIO, JeMOrpadUuecKyro, SKOJOTMYECKYI0, COIIMOJOTHYECKYI0 U APYTrUe

chepsl.

Tpu 0CHOBHBIX mMuna 3a0a4 HA NPOUEHMbL:
1)HaxokaeHue nNpoueHTa oT 4yucjia
YToOBbl HANTH MPOLEHTHI OT YKCIIA, MOXKHO MPOIEHTHI MPECTABUThL B BUAE NECITUYHOU qpoOuU
Y YUCJIO YMHOXHUTb HA MOJYYCHHYIO JECATUYHYIO IPOOb.
3agaua: [Tpeanpusitue nsroroBuiio 3a keaprai 500 HacocoB, U3 KOTOpbIX 60 % HUMETN BBICITYIO
KaTeroputo kauecta. CKOJIbKO HACOCOB BBICIIEH KAaTETOPUHU KaueCTBA U3TOTOBUIIO
npeanpusitue?
Pemenue: Hatinem 60 % ot 500 (0b111ee KOTUIECTBO HACOCOB).
60 % =0,6
500 ¢ 0,6 = 300 HacOCOB BBICIIIEH KaTETOPUHN KauyeCTBa.
OtBeT: 300 HACOCOB BBICHIEH KaTETOPUU KaueCTBA.

2)Haxoosrcoenue yucia no e2o npoyeHmy

Umobwl Hatimu 4ucio no e2o0 NPOYEHMaAM, MONCHO NPOYEHMbl NPeOCMAaAsUMb 8 8UOe
0ecamuyHoU Opoou u OAHHOE YUCTO PA30eIUumb Ha NOJYYEHHYIO 0eCAMUYHYI0 OpoOb.

3agava: Yuenuk npouutan 138 ctpanui, uro coctaBisieT 23 % uunciia BCeX CTpaHUI] B KHUTE.
CKOJIBKO cTpaHUL B KHUTE?

Pewienue:

WTak, HaM HEU3BECTHO CKOJIBKO BCETro CTpaHuil B KHUTre. Ho MbI 3HaeM, 4To 4acTh, KOTOPYIO
npountan yueHuk (138 crpanuir) cocrasisier 23 % oT 00111ero KOJMYECTBA CTPAHUI] B KHUTE.
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Tak kak 138 cTp. - 3TO BCEro JTUIIIL YaCTh, CAMO KOJIMYECTBO CTPAHHMII, €CTECTBEHHO, OyIEeT

oompiie 138. DTo mOMOKET HaM IIPU MPOBEPKE.
138 - 100

138:23% =138:0,23 = = = 600 (cTp.)
[TpoBepka: 600 > 138 (310 03HavaeT, uto 138 sBisercs yacTbio 600).
Otset: 600 (cTp.) - 0OIIEE KOJUYECTBO CTPAHULL B KHUTE.

3)CKObKO NPOUEHmo8 00HO YUCIO0 COCMAasnnem om 0py2o2o.

UToOBI HATU CKOJBKO MPOLEHTOB OJIHO YHUCIO COCTABISIET OT JAPYroro MOXHO OJHO YHCIIO
pa3lienuTh Ha APYroe U MoJydeHHOe pou3BeaeHrne YMHOKUTE Ha 100.
3amaua: U3 200 apOy3oB 16 okazamuck He3peiabiMu. CKOJBKO TMPOIEHTOB BCeX apOy30B
COCTaBHWJIM HE3pelibie apOy3bI?

Pewenue:

16 nenum Ha o61Iee KOTUYECTBO apOy30B U yMHOkaeM Ha 100 %.

(16 : 200)- 100% = —> - 100 % = — - 100 % = 22 % _ g %
200 25

OtBeT: 8 % - cOCTaBIAIOT He3pesbie apOy3bl OT BCEX
apOy30B.
IIpumepsl penieHus 3a1a4
3apaua 1: J{na npurotoBiieHus (apuia B3sIM TOBAJWHY W CBUHHUHY B OTHOIIEHMH 7:13.
Kaxoii npoueHT B (hapiie cocTaBisieT CBUHUHA?
Pemenwue: [lycth Bs3mm 7x T TOBSIIMHBI, TOTAa CBUHUHBI B3sutH 13x 1. CregoBarenbHO, CBUHU-

13x
2 100% = 65%.
Ha cocTasisieT B (papre 7x+ 13x OTBeT: 65% .

3agaua 2: KakoBa BeIM4YMHA MOJOXOJHOTO HAJIOTa, KOTOPBIM cocTaBisieT 13% OT BEIWYMHBI
3apaboTHoM maTel B 25000 pyOieii?
Pemenwe: 25000 0,13 = 3250 pyOiei. OTtBeT: 3250 pyOneii.
3apaya 3: S6noku mpu cymke TepstoT 84% cBoelt Macchbl. CKOJIBKO CYIICHBIX SIOJIOK
nosryuutcst u3 300 kr cBexux?
Pemenune: U3 ycioBus ciienyer, 4yTo Ipu CyLIKe TepseTcs 300-0,84 = 252 K.
300-252=48xkr OTBeT: 48kr.

3anaua 4: B cnopTuBHOM Mara3uHe BEJIOCHIIE poaaeTcs co ckuakoi 15% 3a 4500 pyOneii.
KakoBa nepBoHavayibHasi 1ieHa Bejocuneaa?
Peurenue:
U3 ycnosus cnenyet, uto 4500510 85% OT nepBOHAYaILHOM LICHBI.

4500 pyo6neii — 85%

X py6ueii— 100%, X~5294,12 pyOnei. OTBeT: 5294,12p.
3agaua S: [lena ToBapa nonusunacek Ha 40%, 3ateM emie Ha 25%. Ha CKOIbKO MPOLIEHTOB
MOHM3MWJIACh 1I€HA TOBapa M0 CPAaBHEHUIO C IEPBOHAYATILHON 1IEHOW?

Pemenue:
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O06o3HaYnM TIEPBOHAUYATLHYIO IIEHY TOBapa depe3 X. llocime mepBOro MOHWKEHUS II€HA
CTAHET PABHOU
x — 0, 4x = 0,6x.
Btopoe nonmkenue 1eHsl coctaBisieT 25% oT HOBOM 1eHbl 0,6X, MO3TOMY IOCHE BTOPOTO
MOHIKEHUSI Oy/IEM UMETh LICHY
0,6x - 0,25 - 0,6x = 0,45x;.
[Tocne AByX MOHMKEHUN CyMMapHOE U3MEHEHHUE LIEHBI COCTABIISIET:
x - 0,45x = 0,55x.
Tak kak BenuuuHa 0,55x; coctaBusier 55% OT BEJIMYUHBI X, TO 1I€HA TOBapa MOHU3WIACH HA
55%.
Otser:
55%.
3amauya 6: B xomiemxke 260 oOyuarommxcs, u3 kotopsix 10% neycneBatomux. I[locne
OTYHCIICHUSI HEKOTOPOT'O YKCIIAa HEYCIEBAOIIUX, UX MPOLEHT cHu3uicA 10 6,4%. CKOJIbKO
y4YaIIuXCcsl OTYUCIECHO?
Pemenue:
J10 OTUMCIIEHHS KOJIMYECTBO HEYCIIEBAOLINX 1O OTYUCIIEHUSI COCTABIISLIO
0,1 - 260 = 26.
[TycTh oTuMciumM X yenaoBek. Torma Bcero B Jimiiee octanoch (260 — X) ydamuxcsi, U3 HUX
HEeyCIeBarolux crajo 26 - x. UmeeM nponopuuto
260 — X - 100%,
26 - X - 6,4%.
(260 — x)0,064=(26 - x)100,
Pemas nonyuenHoe ypaBHenue, Haxoaum X = 10.
Otser:
10.
3anaua 7: [lepBoHayanbHasi CTOMMOCTD €IMHUIIBI TPOIYKIIMK paBHsIIACh 75 py0. B Teuenue
IIEPBOTO rojia MPOM3BOICTBA OHA MOBBICHIIACH HA HEKOTOPOE, YUCIIO MPOLIEHTOB, & B TCUCHUE
BTOPOTO I'0JIa CHU3WIACH (10 OTHOIIEHUIO K MOBBIIIEHHOW CTOMMOCTH) HA TaKOE K€ YUCIIO
MPOIICHTOB, B pe3yJibTaTeé 4Yero oHa cTaja paBHa 72 py0. Omnpenenure MPOIEHTHI
MOBBIIIEHUS U TIOHWKEHUSI CTOUMOCTH €IUHULIBI TPOTYKIIUH.

Pemenne:
[Tycth X% - TO MPOIEHTHI MOBBIIICHUS (M MTOHMKEHUS) CTOUMOCTH €UHUIIBI TPOTYKITUH.
ITo ompenenenuto x% ot 75 a3to — 757 0,01x. Torma mociie MEpPBOTrO MOBBIMICHUS II€HA

cTaHeT paBHATheA 75 + 0,75x%.

B Tedyenne BTOporo roja 1eHa CHU3UTCS Ha BETUYHHY

0,01x(75+0,75x) = 0,75x + 0,0075x>.

Teneps MOKHO 3amucaTh ypaBHEHUE I OKOHYATEIBHOM IIEHBI
(75 + 0,75x) (0,75x + 0,0075x%) = 72;

x*= 400; otcrona x; = - 20, X, = 20.

[TonxoauT TOABKO OAMH KOPEHb 3TOTO ypaBHEHHS: X, = 20.
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Ortger:
20%.
3amaya 8: Ha GankoBckuii cyer ObL10 mosioxkeHo 10 Teic. py6. Ilocie Toro, kak JeHBIH
poJieKalld OJIMH ToJl ,co cyeTa cHsui 1 Thic. py0. Emnie uepes ron Ha cuety crano 11 Teic.
py0. Onpenenutp, Kakoi MPOIEHT rOJ0BBIX HAUUCISAET OaHK.
Pemenue:
[TycTh 6ank HauucngeT p% roJ0BbIX.
1) Cymma B 10000 pyOiieid, mosioxeHHasi HA OAHKOBCKUM cueT NoJ p% TOJO0BBIX, YEPE3 IO
BO3PACTET 10 BEJIMUUHBI
10000 + 0,01 p* 10000 = 10000 + 100p pyo.
Korna co cuera caumyt 1000 py6., Tam octanetcs 9000 + 100p pyO.
2) Eme yepe3 roja mocieAHsis BEJIMYMHA 3a CYET HAYMCIICHUS MPOILICHTOB BO3PACTET 0
Besmranabr 9000 + 100p + 0,01p(9000 + 100p) = p + 190p + 9000 py6.
[To ycnoButo sta BenuunHa paBaa 11000 py0, mo3ToMy nMeeM KBaJipaTHOE YpaBHEHUE.
p® + 190p + 9000 = 11000;
p® +190p-2000=0 , perrm 3T0 KBagpaTHOE ypaBHeHue, p1 = 10, p, = -200.
OtpunarenbHblii KOPEHb HE TOJAXOIUT. Otget: 10%.

3apaua 9: B ropoae B Hactosmiee Bpems: 48400 xureneid. I3BeCTHO, UTO HACEIIEHUE ATOTO
ropoaa yBenuuuBaeTcs exerogHo Ha 10%. CkoibKo JXKHTENIed ObLIO B ropojie JBa roia
Haszan?

Pemenue:

[Ipenmnonoxxkum, 4ToO ABa ToJa Hazaj] KOJIMYECTBO JKUTEJIEH ropol ObUIO X YEIOBEK, TOrAa
KOJIMYECTBO >KUTEJICH B HACTOSIIEE BpeMs BBIpAXKAETCS 4Yepe3 X Mo (opMyse CIOKHBIX
MPOIIEHTOB:

x(1+0,1)* = 1,21x.

N3 ycnosus 3anaun:

1,21x = 48400;
x = 40000.
Otsert: 40000 yesoBEK.
Conaep:kaHue NPaAKTHYICCKOH PadOThHI:
Bapuanr 1

3a aKTUBHYIO OOILIECTBEHHYIO IEATEIBHOCTh CTYACHTY YBEJIMUWIW CTUINEHAMIO Ha «a»%.
Benuuuna crunenaun-1050 py6unei. Kakyio cTuneHauio Tenepb MOMYYUT AKTUBHBIN
cTyleHT? (3HaueHUe «a» BHIOEPUTE CAMH).

3a IpOMyCKH 3aHATUN CTYAEHTY YMEHBIIWIN CTUIICHANIO HA 12%.CKOJIBKO €My JOCTaHeTCH,
eciu ctunienaust 800 pyoseit?

Ha ckonpko pyOsed moBBICUTCS KBapTiuiata, cocTaBisitomas 3500 pyoneit, eciu ¢ 1
CEHTSIOps OHA JOJKHA YBENUYUTHCS HA 7 %0?

B wmarazune wmynbpTHMBapka mnpogaercsi co ckugkod 20% 3a 4500 pyOsneit. Kakosa
NEepBOHAYAJIbHAS LIEHA MYJIbTUBAPKU?
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['pu6s ipu cymike TepsaroT 78% cBoeit macchl. CKONIBKO CYIIEHBIX TPUOOB monyuntces u3z 100
KI' CBEXKHX?

KakoBa BenmuMHa TMOJOXOJHOTO HAajora, KOTOpBIM cocTtaBiasieT 13% OT BeNIUYUHBI
3apaboTtHo# maTel B 21000 py6ieit?

Ckolbko py0Oseil cocTaBisieT CKUAKAa Ha TOBap OT ero ueHbl B 1250 pyOnelt, ecnu pasmep
ckunaku 30%?

B nekabpe nry6a ctousna 38 Thic. pyOiiel, B ce30H 1ieHy noBbicuian  Ha 20%, a B Mae CHU3UIIU
Ha 15%, B urone ObuTa pactpogaxa co ckuakoit 30%. CKOIbKO Teneph CTOUT Try0a’?

Bapuanr 2
3a aKTUBHYIO OOIIECTBEHHYIO JEATEIIbHOCTh CTYICHTY YBEIUUWIM CTUNCHAWI0 Ha «a»%.

Benmnuuna crunenguu-1000 pyOnei. Kakyro CTUOEHAWIO TeNeph MOJYYUT AKTUBHBIN

CTyneHT? (3HaUCHHE «a» BBIOEPUTE CaMH).

3a MpOIyCKH 3aHATHI CTYJEHTY YMEHBIIWIN CTUIIEHINUIO Ha 16%.CKOJIIBKO eMy JOCTaHeTcs,

eciu cruneniug 900 pyoseit?

Ha ckonpko py0sieit moBbicuTCs KBapTILiaTa, coctasistomas 3500 pyoneit, ecinu ¢ 1 ceHTa0ps

OHAa JIOJDKHA yBEJIUUUTHCA Ha 7 %7

B marasune npopaercs 6inenaep co ckunkoit 10% 3a 2500 py6neit. KakoBa nepBoHavasibHast

1eHa oienepa?

VYkpon npu cyuike tepseT 86% cBoeir macchl. CKOIBKO CYHIEHOTO YKpOIia MOJIyYuTcsa U3 1 Kr

CBEXKET0?

. KakoBa BennunHa MoJ0X0IHOTO HAJIora, KOTOpbIH cocTaBiseT 13% oT BenrunHbI 3apaboTHOM
matel B 30000 py6sieit?

Ckonbko pyOsed cocTaBiisieT CKUIKA HAa TOBap OT ero IieHbl B 1280 pyOuseit, eciu pazmep

ckunku 15%?

B nexabpe mryba crouna 35 Thic. pyOJIeid, B C€30H 1eHy MoBeIcHun  Ha 15%, a B Mae CHU3WIIU
Ha 10%, B urone Obu1a pacnpogaxa co ckuakoit 20%. CKOIbKO Tenephb CTOUT Iry6a?

IpakTnueckoe 3ausaTue Ne3
TeMma: «YpaBHEHHUS U HEPABCHCTBA)»

Ieab: 3aKkpenuTh YMEHHUE PELIATh PALMOHAIBLHBIE YPABHEHHS U HEPABEHCTBA, a
TaKK€ HaBBIK CAMOCTOSITEILHON MPaKTUUECKOM paboThI MO POPMHUPOBAHUIO
KOMIIETEHIIUN B COOTBETCTBUU C TEMOU 3aHSITHSI.

Teopernueckue cBe1eHUs
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YpaBuenue Buga ax+b=0, rae a u b — HekoTOpHIE MOCTOSH-
Hble, Ha3bIBaeTCHd JUHEHHBIM ypaBHEHHEM.
Ecan as=0, To nHHeliHOe ypaBHeHHe HMeeT eJHHCTBEHHHH KO-
b .

€Hb.: X=~— — .
P a

Ecan a=0; b0, To nHHellHOe ypaBHeHHE DEllecHHH HEe HMeeT.

Ecnu a=0 u b=0, T0, mepenucap HCXOAHOE ypaBHEHHE B BHIE
ax=—>b, nerko BHIEThb, 4TO Ji06Oe x fBJs€TCA pelleHHeM JIHHEH-
HOT'O YpaBHEeHHS.

YpaBuenne BHaa ax’+bx+c¢=0, rae a, b, c — HeKoTOpHIE HHC-
na (as=0); x — nepeMeHnasi, Ha3bIBaeTCsd KBaAPaTHbIM ypaBHEHH-
eM. Jlng peuwieHus KBaJpaTHOrO YpaBHEHHS CJeAyeT BBbIYHCJHTH
aHckpuMuHaut D=b?—4ac.

Ecnu D=0, To kBaapaTHoe ypaBHeHHE HMeeT eAHHCTBEHHOe

pelLieHue: X = — i
2
Ecau D>0, 70 KkBaapaTHOe ypaBHEHHE HMeeT JBa KOPHS:
X = —-b+VD; Xy= —b6—V' D

2a 2a

Ecan D<<0, To KkBagpaTHOe ypaBHEHHE HE HMeeT KopHei.

JInHefiHbIM Ha3HIBaeTCsi HepaBEeHCTBO BHAa ax>>b (uau cooT-
BeTCTBEHHO ax<b; ax>=b; ax<b), rae a5*=0 u b — uncaa.

PelnenneM HepapeHCTBa C OJHOH NepeMeHHOM Ha3biBaeTCs MHO-
XRECTBO TAKHX 3HaueHHH NepeMeHHO#, KoTopble oOpamialoT ero B
BepHOe YHCJIOBOE HEepaBeHCTBO.

I. Ecin @>0, T0 pelnenne HepaBeHCTBA ax>>b uMeeT BHI

x> —b—(mm xE( LA N e ) )),
a \ a

2. Ecan a<<0, To peuleHHe HepaBeHCTBA ax>=b HMeeT BHI

<< LA ('H.HH xE(—oo : iD .
a - a

3. Ecau a=0, to nepaBenctBo ax>b npuHumaer Bua 0-x>b,
T. €. OHO He uMeeT peuweHusi npyu b>=0 u BepHO NpH NOOHIX X,
ecan b<<0.

HepaBenctsa Buaa  Pa(x) >0 (Pa(x)<0), ((x)) >0

(_g"((")) <0), rne Pn(x); Qm(X) — MHOTOYNEHE COOTBETCTBEHHO
m (X

cTeneHe# n u m, T. e.
Puo(x)=apxn+anxn14 ... +a;x+0o;
Qm (%) =bmxm+bm_yxm=14+ ... +b,x+b,,
o6blgyHO peliatoTess MetToaoM HHTepBasoB. OH
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Couepmanne NPAKTHYECKOM DﬂﬁOTbl:

BAPHAHT 1 | BAPUAHT 2
1. PemuTh ypaBHEHHE:

1. = y+2=— =y+5 1. =y-3=- 2y-7

3 & 2 &
2. (x+2)(x-1)=0 2. —3x(0,6x—12)=0
3. x*—bx+6=0 3. 81-x*=0
4. 2x—(5x-6)=7 + (9x-1) 4. Tx-1=2x
5. (5-2x)(7+3x)=0 5. (x-5)(2x+8)=0
6. 2y*—2=0 6. z2—9=0
7. 3x-1=2x (4-x) 7. 2(x-3)=-3(x+2)
8. (y-3)(y+4) By-5) =0 8. 5x(x+1)(3x-17)=0
9. 16-4y* =0 9. x* —4x=10
10.2(x-5) —7(xt+2)=1 10.5x—(2x-9)=6(x+ 3)
11.6x(4x—6)(7—x)=0 11.(3x+ 2)*=0
12t —t* =0 12x* +4x+4 =0

2. Pemuuth HEpaBeHCTBO:

1. xt+6 >2-3x 1. 6x-7 >3+4x
2. 2x*-7x+3<0 2. 4x*+x-3>0
3. 2x2-7x+3<0 3. 3x-6>4-9x
4. 32— 6x+13>0 4, x*-2x+2<0
5. 3x+7 >7x-9 5. x3=-3x+1
6. x?+7x—18<0 6. x*+2x-35<0
7. 6x—7=> bx-1 7. 3x+6>8x—4
8. x?-6x+8<0 8. x(x-3)(x-6)<0
9. 3x >4x+1 9. 4x+3=2x+1
10.x%2-3x+2<0 10. x%+x-6=<0

KontpoJsnHast padora Nel (BX0JIHON KOHTPOJIb)
[lean: ycraHoBieHUE GAKTHUECKOTO YPOBHS TEOPETUUCCKUX 3HAHUN O0YJArOIITIXCS
10 MaTeMaTHKe 0053aTeIbHOTO KOMIIOHEHTa Y4e€OHOTO IIJIaHa, UX TPaAKTUUYECKUX
YMEHUM ¥ HaBBIKOB; YCTAHOBJICHUE COOTBETCTBUS ypoBHs 3YH oOygarommxcs
TpeOOBAHUSIM TOCYAAPCTBEHHOTO 00pa30BaTEILHOTO CTaH1apTa OOIIETO
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oOpa3oBaHMs.

KoHTtponbsHas paboTa mo MaTeMaTUKe COCTOUT U3 2 BapuaHTOB. Kaxaplif BapuaHT
BKJIIOYaeT 15 3aanHuii Mo MatepualiaMm, B3SIThIM U3 OaHKa 3aJlaHui JJIs
MOJATOTOBKM ydamuxcs k caaue OI'D.

OTBeTOM Ha Ka)/10€ 3aJJaHie CIYXKUT LIeJI0€ YUCIIO WU AeCATUYHAs IpOOb.
Ha BbInoJIHEHHE KOHTPOJIBHOM pabOThl OTBOAMUTCS 45 MUHYT.
[To pe3ynbraTam paboThI KaXKIOMY CTYJEHTY BBICTABIAECTCA OTMETKA 110 MaTeMaTHKe.

Kaxmoe BepHO BBITIOJIHEHHOE 3a/laHne OTIeHUBaeTcs 1 6amiom.
14-15 6amoB - «5»
10 - 13 GayuioB - «4»
7-9 0amIoB - «3»
Menee 7 0a110B - «2»
ITAJOHBI OTBETOB K 3aJaHUIM KOHTPOJbHOMH padooThl Nel

Bapuanr 1 Bapuanrt 2
1 -1 1 64
2 P 2 3

3 2 3 4

4 28 4 0,64
5 ABB 5 ABB
413 421

6 7,046 62

7 8 7 45
8 x<4 8 1
9 391 9 50
10 30 10 12
11 15 11 5,5
12 13 12 24
13 2 13 3
14 12 14 16
15 170 15 3
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@%W 7
3apaHua no matematuke ( 1 Kypc)

5.6

3apaHue 1. Haiiaute 3HaueHUe BbipaXKeHUA 1.9-75

V37

3aganne 2. OHa U3 TOYEK, OTMEYEHHBIX Ha KOOPAHHATHOM NPSIMOH, COOTBETCTBYET YHCITY . Kakas sto

TOUKa?

M N P Q
g tprr)

5 6 7

3aganne 3. B kakoM cifyyae 4ucIA pacronoKEHbl B IIOPAAKE BO3pacTaHHA?
B omeeme yxaswcume nomep npagunbHozo eapuanma.

1) 6:2v5;5v2
2 2V5:6:5V2
3)5V2:6:2V5
4) 2V5:5v2:6

3ananue 4. MocTynueLIKiA B Npoaasy B aHBape MobunbHbiM TenedoH croun 3000 pybneit. B anpene oH ctan
cTouTb 2160 pybneit. Ha CKONLKO MPOLLEHTOB CHU3UNACH LieHa Ha MOBUNbHLIN TenedoH B Nepuoa ¢ AHBApPA o
anpenb?

3ananue 5. YcTaHOBHTE COOTBETCTBHE MY rpaduxamu GpyHKImME 1 GpopMyIaMu, KOTOPBIE HX 3a[aI0T.

A) | B) B)
e g 71 "4
/
1 1 1
o] 1 X o] 1 x o 1 X
7
Hy=2
2)y=-2x
3)y=x~§~2
4y=2

Omegem yxadicume 6 8ude nocied008amenbHocmu yugp 6e3 npobenos u 3anAmvix 6 yKasanHom nopaoxe.

AlB|B
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(@a—3)—a(5a—6)

3apanne 7. YIpocTHTE BhIpa)XXEHHE ¥ HaHaWTe ero 3HaueHHe NpH 2 B otsere

3aMUIIMTe HAHIEHHOE 3HAYEHHE.

3apaHue 8. Pewmre HepaBeHCTBO 19-7x>20-3(x-5 ).

3apanue 9. CKonbKo noTpebyeTca KadenbHbIX NAUTOK KBaAPaTHOW GOPMbI CO CTOPOHOI 20 cM, 4To6bl 061MLe-
BaTb UMK CTEHY, UMeloLyI0 GOpMy NPAMOYrONbHUKA CO CTOpoHamu 3,4 m u 4,6 m?

3apaHue 10. B OKPY)XXHOCTM C LLEHTPOM B Touke O nposegeHbl AnameTpbl AD v BC, yron OCD paseH 30°. Haii-
aute BennuuHy yrna OAB.

3apanme 11. Haiigure Tanrencyrna A TpeyronbHuka ABC 1306paXKEHHOTO Ha PUCYHKe.
I B
y
Lty

4 an] C

3aganne 12. YkaxuTe HOMepa HEBEPHBIX YTBEPXKICHHH.

1) Tlpu nmepeceyeHHH ABYX MapajUlelIbHBIX NpPAMBIX TPEThEH MPAMOH CyMMa HaKpECT JIEKAIMX YIJIOB paBHA
180°.

2) inaronanu pom6a NneprneHAuKyISpHEL.

3) LIeHTPOM OKpY’KHOCTH, OIHCAHHON OKOJIO TPEYTObHHKA, ABJAETCA TOUKA MEpeceyeHus ero GHCCeKTpHC.

Bananne 13. B Tabnuue npecrasieHs HOPMATHBEI 110 TEXHHUKE UTEHHs B 3 Kiiacce.

KoanyecTBo NPOYHTAHHBLIX CJIOB

Ormer- MHHYTY
- IlepBoe noayroaune B'ropo;:eonyro-
«2» 59 u MeHee 69 u MeHee
«3» 60 — 69 70 —179
«4» 70-179 80 —89
«5» 89 u Gonee 99 u Gonee

Kakyio OTMETKy MOTy4HT TPeTheKIACCHHK, IPOYMTABLIM B anpesie 68 CIoB 32 MUHYTY?
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3apanue 14. MoXapHYIO NECTHULY A/IMHON 13 M NPUCTaBUAU K OKHY NATOrO 3TaXa Aoma. HUKHMM KOHet,
NeCTHULBI OTCTOUT OT CTEHbI Ha 5 M. Ha KaKoii BbICOTE pacnosioeHo OKHO?

rd

13 m

| I
S5m

3apanue 15. Ha quarpaMme npecTaBieHs! HEKOTOPBIE H3 KPYNMHEHIINX 10 YHCIEHHOCTH HACE/ICHHS CTpaH
MHpa.

YUHCIEHHOCTb HaceIeH s KaKoro roCy1apcTBa NIPUMEPHO B 6 pa3s MEHbIIE YHCIEHHOCTH HaceneHus MHmun?
B oTBeTe HaNMIIKTE YHCIEHHOCTb HACEIICHHUS 3TOM CTPAHbI B MJTH YeJT.

1400 ¢ 1275
B 4
§ 1% 1010
g 1000 1

B % 8001

L%

: ?; 600 {

B 400 1 280
e . 25 170 1 s
E]

s 01 00 B M B W o e
& & &S & &S
W - SN

& E
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5@4‘«4 & &

3apaHua no matematuke ( 1 Kypc)

3apanue 1. Haiinure snauenue oipaxerns: 400 - 0.004 - 40.
3ananune 2. Ha koopauHaTHOM NpAMO#i OTMEYEHO YKCIIO a.

a
ettt
0 I 2 3 4 5 6 7 8
Kakoe 3 yTBepaeHHi OTHOCHTEIEHO 3TOTO YHCNA SBJIACTCA BepHBIM?

B omeeme yxaoicume nomep npasunenozo eapuanma.

H—-a>-6
2)9-a<0
1

3)a
4a-8>0
11

3ananue 3. [IpexcrasbTe BRIpaxkenne X° X B Buge cTenenn ¢ OCHOBAaHHEM X.
B omseme yxaocume nomep npasunvrozo eapuanma.

1y <4
2y &
3y
oY

3anannue 4. [1na sk3ameHa NoAroToBUAN GuaeTbI C HOMepamm oT 1 g0 25. Kakosa BEPOATHOCTb TOTO, YTO Hay-
raj, B3ATblit y4eHUKOM GUNET UMEeT HoMep, ABAAIOLLMIICA ABY3HaYHbIM YUCIOM?

3ananne S. Ykaxure cooTBeTCTBUE MEXIy rpadHKamMu QyHkumit u popmynamu, KoTOpBIE HX 337aIOT.
A 7 5) b7 B 7§
X ]
N

\ | \ /

¥

yy=1-2

Omeem yxasicume 6 ude nocnedosamensnocmu yugp 6e3 npobenos u 3anamuvix 6 YKA3aHHOM nopsoke.

A(B|B




3apanHue 6. [laHbl NATHaAUATL YKCEN, NEPBOE U3 KOTOPbIX PaBHO 6, a Kaxaoe cnegyiowee 6onblue npeabiay-
wiero Ha 4. HaiiTn naTHaguatoe U3 AaHHbIX yucen.

4a ab+ B

3apanue 7. Ynpoctute Bbipaxkenue & +b 16a HalguTe ero 3HaueHue npu & = 9.2; &= 18. B orsere
3anuwmTe HaieHHoe 3HaYeHue.

2 4
- 22y 9
3apanue 8. Ha kakoM pHCyHKe H306paKEHO MHOXKECTBO PEIIEHHI HEPaBEHCTBA 30

B omseme yxaoicume Homep npasunbHoz0 6apuarma.

1) L LU L Y . 3) gy -
) ~1 3 ’ 3
2) Wity 4 s
) 4% gma. )Wmlbl(_

D1

22

3)3

4)4

3ananue 9. [Ipy pe3koM TOPMOXKEHHH PACCTOSHHE, IPOHIEHHOE ABTOMOGHIEM 110 MOJHOM OCTAHOBKH (TOPMO3-
HOH MyTb), 34BHCHT OT CKOPOCTH, C KOTOPO# aBTOMOGHB ABHrancs. Ha pucyHke nokasan rpaduk 3Toif 3aBucH-
MocTH. T1o ropu3oHTANIBHOH OCH OTKJIABIBAETCA CKOPOCTS (B KM/4), 110 BEPTHKANBHOM ~ TOPMO3HOM MyTh (B
meTpax). Onpenenute no rpaduky, kakum GyeT TOPMO3HO#H MyTh ABTOMOGHIISL, KOTOPBIi JABUraeTCs CO CKOPO-
cteio 70 xM/4. OTBeT Haiite B MeTpax.

S, Ml 7

10

-a"’

0 10 v, iM/'-I

3apanue 10. KacaTenbHble B TOUKax A U B K OKPYXXHOCTHM € ueHTpom O nepeceKaroTca nog, yriom 24°, Haligute
yron ABO. Otsert paiite B rpagycax.




3apanue 11. OcHoBaHuAa Tpaneyuu paBHbl 10 1 11. Haiiaute 66nbwMin U3 OTPE3KOB, HA KOTOPbLIE AENUT Cpes-
HIOIO IMHMIO 3TOM TPaneLun ogHa us eé guaroHane.

3ananne 12. Kakue 13 cieqyromux yrBep>KaeHHi BEpHBI?

1) JlroGbie nBa NpAMOYTrOBHBIX TPEYrONbHUKA MOAOCHSI.

2) Ecnu kateT U runoTeHysa MpAMOYTOJILHOO TPEYroJibHHKA PaBHBI COOTBETCTBEHHO 6 U 10, TO BTOpOi
KaTeT 3TOrO TPeyrobHHKA paBeH 8.

3) CTopoHBI TpEyroNbHHKA NPONOPLUOHATBHBI KOCHHYCaM MPOTHBOJIEXKAUIHMX YIJIOB.

4) Ksagpar mo60# CTOPOHEI TPEyroNbHHKA PaBEH CyMMe KBAJPaTOB JBYX APYTHX CTOPOH 6€3 yBOEHHOro
MPOU3BEEHHUS STHX CTOPOH Ha KOCHHYC YIJla MEXIY HUMH.

3ananue 13. Jlna kBapTHpEI IIOMAABIO 75 KB. M 3aKa3aH HATsDKHOM noTook Genoro usera. CTouMocTs paGot
TI0 YCTaHOBKE HATSDKHBIX NMOTONKOB MPUBEEHA B TabmuLe.

IIBer notoJika | lena B py6asix 3a 1 m’ (B 3aBHCMOCTH OT ILVIOLIAJIH NOMEIEHH)

10 10 M or 11 o 30 m? ot 31 1o 60 m? cBbiLIe 60 M

6enbiit 1200 1000 800 600

LBETHOM 1350 1150 950 750

KakoBa cTronMocTsb 3aka3a, eciiu AeiCTBYeT Ce30HHas CKUAKa B 5%?
B omeeme yxadicume Homep npasunvHoz0 eapuarnma.

1) 4275 py6neii

2) 45 000 pyGneii
3) 42 750 py6neit
4) 44 995 py6neit

3apaHue 14. locypapcTy npuHaanexut 60% akuuii npeANpUATUA, OCTaNIbHbIE aKLUN NPUHAANEKAT YaCTHBIM
nmuyam. O6wan npubeinb NpeanNpUATUA NOCAE YNaTbl HANOMOB 3a rog cocTasuna 40 MnH. p. Kakaa cymma us
aToi NpUBLINK JOMKHA MOUTU HA BLINNATY YaCTHLIM aKUMOHEpam?

3apanwue 15. Ha nuarpamMme npecTaBiieHO pacnpe/e/ieHHe KOJMYECTRa M0Nb30BaTeNeii HeKOTOPOH coLuab-
HO¥ CeTH No cTpaHaM Mupa. Beero B 3To#i counanbHO# ceTH 9 MiTH nons3oBaTenei.

Kakoe 13 ceyiomux yTepxaeHuH HeBepHo?

1) INone30Bareneti u3 benapycu MeHblle, YeM NOJIb30BATENCH U3 Y KPaHHBIL.

2) IMons3oBareneii u3 Poccuy Gonbie 4 MHITHOHOB.

3) Mons3oBateneii u3 YkpauHs! 60j1bLIE YETBEPTH OOLIEro YHCIA MOIL30BATENEH.
4) INons3osareneit u3 benapycu 6onblue, yeM nonb3oBarenci u3 CUIIAHIMY.

B oTBete 3anuiIMTe HOMEP BHIGPaHHOTO YTBEPXKACHHS.
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3.2. 3agaHusa Ui OlleHKH 0CcBOeHHus pa3aesa 2 «lIpsiMble M IJIOCKOCTH B
HPOCTPAHCTBE»

IpakTnueckoe 3agsaiTue Ned
Tema: «TeopemMa 0 Tpex NepHeHANKYJISAPAX

Iesp: noka3aTe TEOpEMY O TpeX IEPIEHAMKYISIpaxX, ITOKAa3aB €€ NPUMEHECHHE B
CTaHJIAPTHBIX TCOMETPUUECKUX CUTYalUsAX, POPMUPOBATH YMEHHUE CAMOCTOSATEIHHOTO
NPUMEHEHUS CTYACHTAMH IIPSIMO M 00paTHOM TEOpEM O TpeX MEPIECHIUKYISIpax Npu
peneHnuy 3aaad.

Teopernueckue cBeIeHUs

Teopema o mpex nepneHouKyIapax

4 B Teopema:
IipsimMasi, npoBeAeHHAan B ILIOCKOCTH Yepe3
~ Ep— OCHOBaHHe HAKJIOHHOH MepNeHANKYIAPHO K e
/ s 7/ Dpoexumm ma 3Ty NIOCKOCTH, NepHeHAUKY-
= /M / ASpHE U K cavoll nakTonnoi. :
a Bonpoc: Uto xe naHo B 3T0# TeopeMe?

Hano: AH 1 o, AM — HaKNOHHAA K IIOCKOCTH
Puc. 7 a (puc. 7).

HM — npoekuus HaKJIOHHOH, @ € o, a L. HM.

Hoxazams: a 1 AM.

Hoxazamenecmeo: AH 1 a, Tak kak AH | o = —>a 1 B no npusHaKy nep-
NEHMKYJISPHOCTH NIPAMOH M NIIOCKOCTH, = a | AM 1o onpeneneHU0 HEPHEH-
JUKYJIAPHOCTH NPAMOi K NLIOCKOCTH.

Bonpoc: O kaxux xe Tpex nepHeHIUKyIapax HAeT peds B TeopeMe?

Tpu nepnenaukynspa: a, HM, AM.

Obpamnan meopema:

IIpsimasi, NpoBeaeHHas B ILIOCKOCTH Yepe3 0CHOBAHHE HAKJIOHHOH mep-
HEHAHKYJIAPHO K Hell, HepnenJHKYAAPHA H K ee IPDOEeKIHH.

Cojep:xxanue NpakTHYecKoil padoThI:

3aoaua 1
N3 HexoTOpO# TOYKH MPOBEACHEI ABE HAKIIOHHKIE.

Lokadicume, 4TO: a) €CIM HAKJIOHHBIE PaBHBI, TO PAaBHBEI M MX NMpoekuuy; 6)
€CJIM [IPOEKLMH HAKJIOHHKIX PaBHBI, TO PABHbI HAKIIOHHEIE; B) €CINH HAKIOHHbLIE
HE paBHKl, T0O 60JIbIIas HAKJIOHHAS HMeeT OONbIIYHO MPOEKITHIO.
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3aoaua 2
H3 Touku A, He IpHHAAIEKAMENR MIOCKOCTH o, IPOBEACHBI ABE HAKJIOH-
Heie AB m AC paBueie M nepneHaukymap AQO. UssectHo, uro LAOB =
= /ZBAC = 60°, AO = 1,5 cMm. Haiigute paccrosHHe MeXXy OCHOBaHHAMHM
HAKJIOHHEIX.
3aoaua 3
lano: A ¢ o, AB — nakionsas, ABnNa=B,B e a,

Cea,BC= -!-AB

! /
o
Haiimu: yron mexny AB n a. / {?
B C

Pewenue: AC 1 o, AABC, ZC = 90°, cosdBC =

=£; cosABC=—l-AB : AB=1; Q= COSABC=1;
AB 2 2 2

A

Yroa ABC =... Omeem:...
3aoaua 4

Harno: AABC, BD 1 (ABC), BD =9 cMm, AC = 10cM, BC= B4 = 13 cMm|
Hailmu: a) paccrosnue oT Toukd D no AC;
0) SAACD.

D

IIpakTnuyeckoe 3ausitue NeS
Tema: «AkcuoMbI cTrepeoMerpui. [lepneHINKYJIAPHOCTL NPAMOM U IJIOCKOCTH

Iesb: 3aKkpenuTh aKCUOMBI O B3AMMHOM PACHOJIOKEHUU TOYEK, IPSIMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE, TEOPETUUECKUN MAaTEPUAIT O IIEPIEHUKYIISIPHOCTH
MPSIMBIX U TUIOCKOCTEN, (hOPMHUPOBATH HABBIK MPUMEHEHHS aKCUOM, HX CJICICTBHM,
ONPEAECIECHUN U TEOPEM O MEPIEHAUKYIJISIPHOCTHU MPAMBIX U TIIIOCKOCTEN IIPU
pELICHUY 3a1a4.

Teopernueckue cBeI1eHUA:
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AKCHOMBI CTEpEOMETPHH

a) 6)

Axcuoma 1

Yepes m00bIe TPH TOUKH, He JeKal(He HA OXHOM NPAMOM,
NPOXOJAMUT IJIOCKOCTh, M IIPHTOM TOJBKO OHA.

Akcuoma 2
Ecau 1Be ToukHM nmpsamoii eskaTt B IIOCKOCTH, TO BCe TOY-
KH NPAMOM JIeKAT B 9TOM IUIOCKOCTH .

Axcuoma 3

Ecau nBe IMJIOCKOCTH HMEIOT o0myo TOYKY, TO OHM HMEIOT
o0IyI0 NpAMYI0, HA KOTOPOM JiexkaT BcCe obfmue TOYKH
ATHX IJIOCKOCTEH.

Coaep:kaHue NPpakKTHYeCKO padoThl:

3aoaua 1

Jan Terpasnp MABC, kaxnoe peGpo KoTOporo
paBHo 6 cM. J € MB, Ee€ MC, F € AB, AF=FB,
Pe MA.

1) Hasosure npamyio, e KOTOpoil nepeceka- :0r-

ca miocKocTH: a) MAB u MFC;, 6) MCF u ABC.

2) Haiigure mymny CF u Sgpc .

3) Kak noctpouTh TOUYKY nepece4eHus npa- Mo

JE ¢ nnockocteio ABC?

3aoaua 2
Hano: ABCD — napamnenorpamm (puc. 10). ACNnBD=10,0 € @,
Aea,Bea.
Hoxazame: D € a, C € a.
3aoaua 3
Hlano: a) Aea, bna=0, Aeb

A N

Hokazame: b C a.
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/ /
3adaua 4

1. Hone3ysch NaHHRIM DPHCYHKOM, HAa30BHTE. a) HETHIPE TOYKH, JeXalue B IUIOCKOCTH SAB,
6) mockocTs, B KOTOpO# nexuT mpaman MN,; B) npaMyio, 10 KOTOPO#H nepeceKkaloTcs MNoCKoCTH
SAC u SBC.

2. Touxa C - obuas Touka wiockoctd a u B. [Ipamas npoxo-
XUt yepes Toaky C. BepHo s, 4To IWIOCKOCTH @ U [3 nepece-
KaioTes no mpamoii ¢? Oreet obbacuuTe.

3. UYepes npamy10 a 1 Touky A MOXHO NPOBECTH ABE Pa3iHy-
HEle I0CKOCTH. KaKoBO B3aHMHOE pacnosoxenue npaMoii a
H Touk# A? OTBET OOBACHMTE.

4,

[Mons3yach NaHHKEIM PHCYHKOM, Ha30BHTE: a) YETHIPE TOYKH,
nexamHe B wiockoct ABC; ) wiockocTs, B KOTOpO#H Jie-
HUT mpsmas KN, B) mpaMylo, m0o KOTOpOil nepecekaiorcs
m1ockoCcTH SAC u CAB.

IIpakTnyeckoe 3ausgaTue Ne6
Tema: «IlapajaieabHOCTDh IBYX NPAMBIX, NePHEHIAUKYJIAPHBIX IJIOCKOCTH,
NEePHEeHIUKYJISAPHOCTH IJIOCKOCTEH)

Ieab: 3aKkpenuTh 3HaHKUS O B3aUMHOM PACIIOJI0KEHNUHU IBYX HNPSIMBIX B IPOCTPAHCTBE,
0 MapaJuIeJIbHOCTH JIBYX MPSIMBIX, IEPIICHAUKYIISPHOW OJTHOU U TOM K€ MIJIOCKOCTH,
ITOBTOPUTH ONPEAEIICHUE U CBOWCTBA MEPIEHIUKYIISIPHBIX IIJIOCKOCTEMN,

dbopMHpOBaTh HABBIK MPUMEHEHHUS TEOPETUUECKOTO MaTeprasa Mpy PEIICHUH 3a/1a4.

TeopeTrnyecKkue CBeIEHUS:
Kak u B NNaH¥METpHH, JBC Pa3IM9HLIC NPAMBIC B NIPOCTPAHCTBE JHOO Iepece-
KAKOTCS B OAHOH TOUKe, MO0 He mepeceKkaloTcea (He uMeloT obmux Touek). On-
HAaKO BTOPO# CIIydai IOITyCKaeT JBE€ BO3MOXKHOCTH: NpPAMBIE EKAT B ONHOI
IUIOCKOCTH (DapaUlenbHbl) HAHM NpsMbIC He JIexkaT B ofHoM rwiockoctd. B nep-
BOM Clydae OHHM NapaUleNibHbl, 3 BO BTOPOM — TaKHE MNpAMble Ha3BIBAIOTCA

CKDEUIMBAIONIMMHCA.
TTAOCKOCTH
—_— e
| neeecekaorca | | - mapawmmun |

30



Teopema
Ecnn onna u3 ABYX HJIOCKOCTelH HPOXOAHT B

Yepe3 NPAMYI0, HePHEHAMKYJAPHYIO K Apyroi -~ -1--. .
/B

IVIOCKOCTH, TO TAKHe ILIOCKOCTH HEpPHEeHIn-
KyJsipHEI.

Hano: o, B, AB nexur B rockoctu o, AB L B, .
AB N o= A (puc. 3). o
Joxazams: o. 1 P. Puc. 3

Hoxazamenvcmeo: o. N = AC, AB | AC, 1ak kak AB | B o ycnosuo. [Ipo-
BesieM B wockoctd B AD L AC. ZBAD — mmueiinriii yron nsyrpansoro yrina. Ho
£BAD =90° Tak xak BA 1 B. 3uaumr, o. L p.

CoaepskaHue NPaAaKTHYIECKON PadoThI:

3adaua 1
Yepes ocHoBanue AD tpaneuuu ABCD mnposeaeHa mIoCkocTh . BC ¢ a.
Jokaxure, 9TO IpAMas, MPOXOAAIas depe3 cepeaunbl cTOpoH AB u CD, na-
pajUleNbHa IVIOCKOCTH .
Hano: ABCD — tpaneums; AD € a, CB ¢ «o;
AK=KB, CN = ND (puc. 3).
Hoxazams: KN || a.

Hoxkazamenvcmeo:
I. KN — cpeaHsas NMHHHA TpallellMH, 3HAYMUT
KN|| AD.
KN || AD Puc. 3
. = KN || (mo Teopeme o na-
ADea
PALICALHOCTH IIPAMO B TUIOCKOCTH).

3aoaua 2
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B Hano: AB, 0; A € a; BB, || CCy; By € a;
Ciea, AC:CB=3:2; BB,=20 cMm
C 20 (puc. 6).
3 Haumu: CC,.

Pewenue:
I. JlokaxeM, uto Touku A, C;, B, nexar
Ha ofHOH npsaMoii. Touka 4 u BB, on-
Puc. 6 peaensior maockocte B. B € a=A4B,.
JlokaxeM, uro C) € AB,. Ilycts C| ¢, Torna

cc, | 8B,
CC,nB=C. = BB, N3, uro nporuBopeuur BB, €p.
CC, NP
CC) N B. CnenoBatensHo, C; € AB,.
2. Tax kak BB, || CC,, To AACC; ~ AABB,, torna AC: AB=CC, : BBy;
3:5=CC,:20; CC,= 3—'52-(-)-=12.
(Omegem: 12 cM.)
Pemuth 3axauy 2 npu veaosun: AC:CB =2:6 BB =34 cm

3adaua 3
Hano: M — cepenuna BD;, N - cepenuna CD;
Q — cepenuna AC; P — cepenuna AB; AD = 12 cM;
BC =14 cM (puc. 5).
Hatimu: PWQP_ ?
Pewenue:
1. MN|| BC no cocraBy cpeaHeil NMHMH —=>
=MN || PQ; PQ || BC.
2. PM||AD 1po coctaBy cpemHeil JHHHH =>
=>PM|| ON, NQ || DA.
3. Ilo onpenenenmo MNQP — napaienorpaMmm. :
4. PO="T, PM=6 = Pyyop=2 (7 +6)=26.
(Omegem: 26 cm.)
Pemmnthb 3a1auy 3 npu ycaosuu: AD =9,5 ecm, BC=13,5cm

3adaua 4 Aaro: AMBC, £C =90,
AC neXuT B IUIOCKOCTH O, YTOJI MEX-
oy mnockoctamu o ¥ ABC pasen 60°,
AC=5cm, AB= 13 cM (puc. 4).
Haiimu: paccrognue oT TOoukM B
JI0 TUTOCKOCTH O

Pewenue: lloctpouMm BK 1 «. To-
rna KC — npoexius BC Ha 3Ty nnoc- Puc. 4
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kocTh. BC L AC no ycnoBuio, 3HaUHT, HO TEOpEME O TPEX MEPICHANKYNAPAX,
KC L AC. Orciona cneayer, yr0 ZBCK — maneiissiil yron aByrpaHHOro yria
MEXAY IUIOCKOCTBIO QL H IUIOCKOCTBIO TpeyronbHika £/BCK = 60°. U3 ABCA no Te-

opeme Tuaropa: BC =y AB> — AC? =4132 =57 = (16925 =144 =12 (cm).

N3 ABKC: BK=BC -sm 60°—__
Omeem: BK = ...

KonTpoanHas padoora Ne2 o teme: «IIpsgaMble 1 IJIOCKOCTH B IIPOCTPAHCTBE»

Bapuanm I

Npsamuie @ u b nepecexatorca. IIpsman ¢ aB-

JMEeTC cKpelnBalomesica ¢ npamMoi a. Mo-

TYT JIM OpsMbie b H ¢ 65ITL NapajUienbHL-

MH?

IDiockocTe @ MPOXOAMT 4YEpe3 CepefHHB

6oxoBux ctropou AB u CD tpaneuuu ABCD

—Touxmu Mu N.

a) foxaxcume, aro AD | a.

6) Hatidume BC, ecrma AD=10 cm, MN=8
cM

Ipamas MA npoXomdT depe3 BEPIIMHY

ksagpara ABCD ¥ He JeXHT B ILIOCKOCTH

KBagpara.

a) [MHoxaxcume, 9o MA u BC — cxpeummn-
BaIOLHECA NPAMBIE.

6) Haiioume yron Mexny npaMeiMu MA n
BC, eciin ZMAD = 45°

Bapuanm I

Ipsmuie a u b nepecexalorca. [lpsMule a 5 ¢

napamiensEbl. MoryT i npamMoie b u ¢ G5ITh

CKpeIMBaIOIIHMHCA?

IInockoCTs @ NPOXOAMT Yepes ocHoranHHe AD

Tpaneuuu ABCD. M u N — cepermHu Goko-

BbIX CTOPOH TPAllCLIMH.

a) [owraxcume, aro MN || a.

6) Haiidume AD, ecom BC=4 cm, MN=6

cM.

lpamas CD npoXoAKT 4Yepe3 BEPHIMHY Tpe-

yronbunka ABC H He RCXKHT B ILIOCKOCTH

ABC. E u F — cepeannm otpeakor AB u BC.

a) [Moxaxcume, uro CD u EF — ckpemy-
BalONIHECA NpAMbIE.

6) Haiidume yron mexxy npaqemu CD u
EF, ecnu ZDCA = 60°.

3.3. 3aganusa 1Jis olleHKH ocBoeHusi pa3aena 3 «KoopauHaThl M BEKTOPbI»

IlpakTnueckoe 3auarue Ne7

Tema: «BeKTOpPHI B IPOCTPAHCTBE. YT0J MKV BekTopamu. CKaJsipHoe

IIPOMN3BCIACHUEC BEKTOPOB»

Heanb: 3akpenuTh NOHATHE BEKTOPA B IPOCTPAHCTBE, 3HAHUS (POPMYIT: KOOPAUHAT
BEKTOpPA U IJIMHBI BEKTOPA, KOOPAUHAT CEPENHBI OTPE3KA, CKAISIPHOTO
MIPOU3BEJCHUS U KOCUHYCA yIJla MKy IBYMsI BEKTOPaMHU B MPOCTPAHCTBE,
(dbopMHpOBaTh HABBIK MPUMEHEHHUS TEOPETUUECKOT0 MaTepurasa Npy PelieHnH 3a/1au.

Teopernueckue CBeICHUA:
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Paccrosnue Mmexay Ttouxamu upocrpanctBa A (x5 yi; 21) u
B (x3; y2; 22) onpepensercs nmo ¢popmyJe

AB=Y (x3—x1)2+ (Y2—y1)2+ (22— 2)) 2% (11.4)

ITo sroii ke dopmyse ompezensiorces AaMHa otpeska AB wam Mo-
—

Ayab BekTopa AB.
Koopaunatsl (Xcp; Yep, 2cp) CEpPEAMHBI OTpPe3Ka ONpeaensioTcs
no gopmyaam

+ 21+2
Xep= D Yeop= T 2= T (11.5)

ock aniaukam N

0Ck opounam y

KoopanHaTsl BekTOpa AB. (x; y; 2) naxonsarca no opmynam
X=Xg—X|, Y=Yy—Y;; 2=23—2. (11.6)

—_—
Tor ¢daxTt, yto BekTop AB uMeeT KOOpAMHATBHI (X; Y; Z), MOXeET
6LiTb 3amHCaH Tak:
— - - -
AB=x.i+y-j+zk,

- =

rae i, j, k— epuHUUHbIE BEKTOPLI, HalpasJelnibie BA0ab oceli Ox,
Oy u Oz cOOTBETCTBEHHO.

Ecau mouxa rexcum

& HeXOMOopor KOOPOURANROT NTOCKOCMI
1A HA HEKOMOPOT KOOPOUHAMNOT OCH,
Mo €€ COOMBEMCMEVIOUNE KOOPOUHAMB
ovoym pagn 0.

Oxy:z=10 Ox:y=0,z=0
Oxz: y=0 Oy:x=0,z=0
Oyz:x=0 0z2x=0,y=0
Monyab BekTopa a (&;; as; @3), 3alaHHOrO CBOHMH KOOpAHHa-
TaMi, HaxoAUTCs 1m0 dopmyJe
|a| =Ya*+a?+as (11.7)
[lyctb ecThb ABa BekTOpa a (@ ap; as) u b (by; bs; b3), Toraa

a+b=C(a1+by; a2+by; as+bs); (11.8)

a—b=d(a,—by; ay—by; az—bs); (11.9)
Aa=Fk (M), Ads; Ads). (11.10)



A(Xy;Y1:21)

Y

0 »
X B(x2:y2: 23)

CKanapHLIM NPOH3BENCHHEM a-b BEKTOPOB a H b HasbiBaercs
YHCJI0

—

a.b=[a]-|b|cosq, (11.11)

TA€e @ — YroJl Mexay BekTopamu a u b.
CkanapHoe 1poH3BeleHHe BEKTOPOB, 3alaHHbIX CBOHMH KOOpIH-
HaTaMH, Bbipaxaercs HOopMyJsoi

a-b=aby+asby+ asbs. (11.12)

KocHuyc yriia mexay BeKTOpaMHu a (@; az; G3) u b (by; by b3)
onpejeasieTcs no gopmynae

a-b a,by+azhy+ ash,

V- a2+ a’+ag?. Vb12+ b2+ by?

cOs =

(11.13)

Conep:kaHue NPAKTHYECKOM Pa0OThI:
3adanue 1: 1o koopauHatam Touek A u B HaiiTu qyimHy Bektopa AB.

a)ﬂ(—l;{];Z] B(1;-2;3). 6)ﬂ(—35;—1?;20) B(—34;-5:8)

daf{x;y; z}

Pewenue: @l = x* +y* +z*



a) A(—1;0;2).B(1;,-2;3)
AB{1—-(-1);-2-0;3-2)

AB {2;-2;1)
|AB| = 22 + (-2)% + 12
|AB| = V4 + 4 + 1
|AB| = V9
|[AB| = 3
3adanue 2: BbIUUCINUTD JJIMHBI BEKTOPOB a’b’ ¢ d '
{5 —1;7} b {2V/3;—6;1} E=T+j+k d =2k
m=1—2j
Pewenue:
a{5 —-1;7}
d=52+(-1)2472=V25+1+49 =75 =53
3adanue 3: 110 xoopauHaTaM TOYEK A,B u ¢ ONPENECTUTD BU/T AAB C.

2 A(9;3;-5) B(2;10;-5) C(2;3;2), 6 A(3;7:—4) B(5,-3;2) C(1;3;-10)

Pewenue:
3Has KOOPAUHATHI BEPIIUH TPEYTOJIbHUKA, Mbl MOKEM BBIUYUCIIUTH JJIMHBI BCEX €TO

a) A(9;3; =5). B(2;10; -5), €(2;3;2)

AB = \[(2 = 9)24+(10 = 3)2+(=5 — (=5))2= [(=7)2+47% + 02 = 7\/2

BC = /(2—=2)2+(3 = 10)24+(2 — (=5))%= /02 + (=7)24+72 = 7\/2

AC =(2-9)2+(3 = 3)*+(2 — (=5)?=(-7)2+02 + 72 = 72

= AABC — npaBuibHBIi
CTOPOH.

3aoanue 4:

—
Haiitn ckansipHoe mpouaBefeHHe BeKTOpoB a (2; 4; 1) u
B

b (3; 5, 7).
Pewenue:
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Ha#iTH ckaJsapHOe NpoH3BeneHHEe BEKTOPOB _ >
a=914+3] —4k u =127 +F. a(2; 3 —4), b(1; =2, 1).
ab=2.143-(-2)+(-4)-1=-8.
IIpakTHyeckoe 3aHsaTHe Ne§
Tema: «KoopauHaTHAs NJI0CKOCTL»

LeJb: 3aKkpenuTh NOHATHE BEKTOPA B IPOCTPAHCTBE, AEKAPTOBON CUCTEMBI
KOOpAMHAT Ha TUIOCKOCTH U B IPOCTPAHCTBE, 3HAHUS (GOpMYJI: KOOPAUHAT BEKTOpa U
JUTMHBI BEKTOPA, KOOPAUHAT CEPEANHBI OTPE3KA, CKAISIPHOTO IPOU3BEICHUS U
KOCHHYCa yIJia MEX1y ABYMs BEKTOpaMH B MPOCTPAHCTBE, POPMHUPOBATH HABBIK
IIPUMEHEHUS TEOPETUIECKOTO MaTeEpHUaa pyu pEICHNH 3a1a4.

Teopernueckue ceeaeHus (cM m3 Ne 7)
CoaepkaHue NPAKTHICCKON PadOThHI:

3aoanue 1:
Haser Toukm A (3;-1;0), B (0; 0; -7), C (2;0; 0), D (-4; 0; 3),
E (0; -1; 0), F (1; 2; 3), G (0; 5; -7), H(~/5;4/3; 0). Kakue m3 srux
TOYEeK JiexXaT Ha: a) ocu abcmucce; 6) ocu OpAMHAT; B) OCH aNIJIMKAT,
r) maockoctu Oxy; n) miaockocru Oyz; e) miaockoctu Oxz?

3adanue 2: -
3anuIIuTe KOOPAMHATH BEKTOpPOB: @ =3i +2j — bk, b=-5i+3j -k,

S

c=i-j d=j+k m=k-i, i=0,k.
3adanue 3:
Ilarsl BeKTOpHI a@ {5; —1; 2}, 5{—3; -1; 0}, ¢ {0; —1; 0}, d {0; O; 0}. Banu-

- - -

IIUTE Pas3j0KeHNA 3TUX BEKTOPOB 0 KOOPAWHATHBIM BeKTOpam i, j, K.
3aoanue 4:

KosummHeapHs! 1 BeKTOpHI: a) a {3; 6; 8} u b {6; 12; 16}; 6) ¢ {1; —1; 3}
uwd{2;3;15) 8) i {1;0;0} u j{0; 1; 0}; ) m {0; 0; O} u 7 {5; T; -8};
1) ﬁ{ %; -1;5}14 d {-1; -3; -15)?

3aoanue 5:

—

HaiiauTe KOOpAMHATEI BEKTOpAa ATB: ecau: a) A (3; -1; 2), B (2; -1; 4);

6) A (-2; 6; —2), B (3; -1; 0); B) A(l;g;%), B(%;%;%].

3adanue 6: .
Hauigure anuey BexTopa AB, ecau: a) A(-1; 0; 2), B(1; -2; 3);
6) A (-35; -17; 20), B (-34; —5; 8).

3aoanue 7:

_— - - —
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Haiiagure anmabl BeKTOpOB: a {5; —1; T}, b {2\/3; -6; 1}, ¢= i+ f+ E,
d=-2k, m=i-2j.

IIpakTndyeckoe 3ausarue No9
Tema: « BbIlUMCJIeHHE PACCTOAHUN M IIONIAAEH HA IJIOCKOCTH. KoJIMYecTBeHHBIE

pacu€TbD

]_le.]'[b: 3aKpPCIIUB ITIOHATHUC BCKTOPA B ITPOCTPAHCTBC, I[CK&pTOBOﬁ CUCTEMBI KOOpAXHAT
Ha IINTOCKOCTH U B IIPOCTPAHCTBC, 4 TAKIKC 3HAHNC OCHOBHBIX q)OpMYJ'I TCMBI
«KOOpI[I/IHaTBI " BCKTOPLI», (bOpMI/IpOBaTB HaBBIK ITPUMCHCHHUA TCOPCTHUICCKOI'O
MaTcpuaia Ipu OCYmCCTBIICHUN KOJIUYCCTBCHHBIX PACUCTOB.

Teopernueckue ceeaeHus (cm nm3 Ne7)
CoaepskaHue NPaAKTHYIECKON PadoThI:

3aoanue 1: ) _

- -
ITpu Kakom 3Hauenuu x BeKTOpH a (x; 3; 4) u b (5; 6; 3)
neprneHAUKYJIAPHBI?
3adanue 2:
Hafitu koopauHaty 2z cepeauHn otpeska AB, rie
A (3;5;7), B (3;1; —1).

3adanue 3:

— =

—

Hafitu yron B rpaaycax MexXay BeKropamMun a=2i+
+5fi—k v b=1i—j—3k.
3aoanue 4:
Beruucaure yron Mexay BekTopamu: a) a {2;-2;0} wu 5{3; 0; -3};
6) d{v2;v2;2) wm b{-3;-3;0); B) a{0;5 0 wu b{0;—3; 1)
3a0auye 5:
Haiigure yrisl, nepuMeTp u mJIOMaAh TPEYroJabHUKA, BepUIMHAMHU KO-
TOPOro ABAAKTCA TOYKHA A (1; -1; 3), B(3; -1; 1) u C (-1: 1: 3).

KonTpoJjabHas padora Ne3 no teme: «KKoopJuHATHI H BEKTOPbI»
Bapuanm 1
1. Touka A — cepenuna otpe3ka MK. Hailinure koopauHaThl TOUYKH A W JIJIUHY
orpeska MK, ecmu M (5; —2; 1), K (3; 4; —3).
2. Haitgure xoopaunatel u aiauny Bektopa AC, eciu A (—3; 5; —7), C (6; 2; —1).

3. Hausr Bextops a(3; —2; —1) u b(1; 2; 4). HaiimuTe KOCHHYC yriaa MEXIy
BekTopamu @ u b.

4. Tausl BekTOpHI A(2; —6; 8) 1 g (—1; k; —4). IIpu kakoMm 3HaueHHH k BEKTOpHI AH f_; )
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1) KoITMHEApHBI;

2) NepIeHANKYISIPHBI?

5. Onpenenurte NPUHAIICKHOCTh TOUEK KOOPAMHATHBIM OCSIM U TiockocTsm: A (1;-
20;0), B(0;0;8), C(0;-4,0), D(6;0;-40)

Bapuanm 2
1. Touka M — cepenuna orpeska AB. Halinqute xoopauHatel TOYku M U JUIMHY

orpe3ka AB, ecniu A (6; —5; 2), B (—4; 3; 10).
2. HatimuTe xoopauHaThl 1 JyIMHY BekTopa MD, ectu M (4; —6; 3), D (=2; 1; 5).
3. Hausr Bextops! M(2; —1; 3) u 7(—1; 2; 5). Haiiaute KOCHHYC yria MeExIy

—

BEKTOpaMu 11 u 1.
4. Nausl BekTOpb! TM(5; —4; 6) 1 11(15; —12; p). IIput KakOM 3HAYCHHH P BEKTOPHI T U

—

Tn.

1) KOJUTMHEAapHBI;

2) nepneHaNuKYJISIPHbI?

5. Omnpenenurte NPUHAIICKHOCTh TOUEK KOOPAUHATHBIM OCSIM U TiockocTsim: A (0;-
50;0), B(0;0;3), C(7;-4;0), D(1,0;4)

3.4. 3amanus 11 OeHKH 0cBOeHus1 pas3aenaa 4 «OCHOBBLI TPUTOHOMETPHH.
Tpuronomerpnueckue (hyHKIMN)

IIpakTnueckoe 3ausaiTue Nel()
Tema: «OCHOBHBIC TPHTOHOMETPHYECKHE TOXKIACCTBA. DOPMYJILI NPUBEIACHUT)

eab: 3aKkpenuTh YMEHUE UCIIOJIb30BaTh OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA
P YIPOIIEHUHU BBIPAKECHUH, IOKA3aTEILCTBE TPUTOHOMETPUUYECKHUX TOXKIECTB,
YYUTBCS UCTIOJIb30BAHUIO (DOPMYJI MPUBEACHHUS B TOJIYYCHUN TPUTOHOMETPUUECKUX
GbyHKIUH OCTpOro yria, GopMUPOBATh HaBBIK IPUMEHECHHS TCOPETUUECKOTO
MaTepuasa B pEeIICHUN MPAKTUYECKUX 3a]1a4.

TeopeTnueckue cBeJ1eHNs

1. sin2a+4cos?a=1, a€R. (1)

2. sin @ = =4=/1—cos® a. (2)

3. cos a= ++/1—sin® a. (3)
sin &

4. tg a=——, cos a 0. (4)

5. ctg a=§?:: , sin a==0. (5)
1

6. sec o =——, cos a 0. - (6)

1 .
7. cosec @ =——, sin a 0. o (7)
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8. U3 dopmyan (4) u (5) caenyer, uro
tg a-ctga=1, sin a5£0, cos a 0.
9. U3 ¢popmyan (8) caenyer, uto
1 .
tg 0=y Sin a0, cos a%0.
ctg az-——Tg-l-&—-, sin a5£0, cos a%0.

10. Pasnenus o6e yactu paBeHctBa (1) Ha cos? a, nomyunm:

tg?a41= —;—--—sec a (cos a=0).

11. PasgenuB o6e uactu paseHctBa (1) Ha sin® «, moayunm:

ctg® o+ 1 =-S-h—1%7-—-—-cosec2 o (sin a5=0).

OOPMYJIbI IIPUBEJTEHUA

(8

©)
(10)

(11)

(12)

1. ®opmynaMu nNpHBeleHHsS] HA3BIBAIOTCS COOTHOMIEHHA, C TO-

MOIIbI0 KOTOPHIX 3HAYEHHS TPHUTOHOMETpHUecKHX (pyHKuUHA apryMeH-
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TOB —;—ia na, Sota, 2n-ba, BHPAKAOTCA uepes SHAUEHUs

sina, cos «, tga H ctg «.

2. Bee dopmyanl npHBeneHHs] MOXKHO CBEeCTH B clefyiollyio tab-

JHLY:
Apryment o
Pymenus o -g——a —3——}—& n—a| nta 2}(_“ 3%‘»}—& n—a | 2nta
sina cose | cosa | sina }—sinal—cosa|—cosa|—sina| sina
cos a sine | —sinagj—cosa]—cosaj—sina| sinae | cosa | cosa
tga ciga |—citge| —tga| tga ctga | —clga|—tgal tga
cig o tga {~—tga|—clgal ciga | tga |—iga|-—cigal ciga

3. Ilns oGrerueHusi 3amOMHHAHUS NPHBEAEHHLIX GOPMYJ HYXKHO

HCIIOJIb30BaTh CAeNYIOUlHe NpaBHJa:
3n

a) npu nepexone oT GbyHKUHH YIJIOB 2— +a, koK dynKuHaAM

yrjia o HasBaH#e (QYHKUMH H3MEHSIIOT: CHHYC Ha KOCHHYC, TaHreHe

Ha KOTaHreHC H uaoﬁopcn";

npH nepexoje ot GyHKUHH YIJIOB N+, 21 4o K GYyHKUHAM yria

o0 Ha3BalHe ('IEYHKHHH COXPaHAKT,

6) cuutasi o OCTPLIM yriaoMm (T. e. 0<a<-§) , nepel GyHKuMeR
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yriia & CTaBAT TAKOH 3HaK, KaKoil HMeeT NpHBOAHMas GYHKIUHS YIJIOB
F ] 3n
-+t nta, Fta.

4. Hcxons U3 H3BeCTHBIX 3HAaueHHH TPHrOHOMETPHUECKHX (DYHKIHA
HekoTopHX yryoB (cM. raasy XIV), cooTBeTcTBHS MeKay rpaLycHOR
H paauaHHOH Mepofl BeJHYHHH yria H (GopMys NpHBeNeHHs, MOXKHO
COCTaBHTb TalJHLy 3HayeHHA TPHIOHOMETPHYECKHX (YHKUHH AiIs
HaHn6oJlee 4acTO BCTPEYAIOIIMXCH 3HAYEHHWH apryMeHra (cM. HHXe).

YA YA YA
sina . COSa —_tga

\\ - ™

i- + - + 0\ - +
§ ; | ‘; J‘ L—
0 x 0 x | 0 x

- - f \ 4 s

.
—

Coaep:xkaHue NpakTH4YecKoil padoThI:

3aoanue 1:

HaiiTi pagmanHyio Mepy yria, BhIDa)k€HHOT'O B rpajycax:

1) 40° 2) 120° 8):150° 4) 75°% b5) 82°% 6) 140°.
3adanue 2:

HaiiTu rpagycryio Mepy yriia, BeIDaK€HHOTO B pajHaHax:

D% 2% 3 %n; 4) 2; 5) 3; 6) 0,36.
3adanue 3:

BorunesauTs sin o, ecim cos o, = ——?— nn<o <3t
5
gin o = —4/1-cos?o = - 1—593 =—§.
3]
BrruucanTs:
1) sin o, tg o u ctg o, ecan cosa=—-§ " g <o <m;
2) cos , tg o u ctg o, ecan sina=—§ um <a<%
3aoanue 4:
JloxasaTs TOMXecTBO:
1) (1 —cos o) (1 + cos «) = sin? o
2) (1 - sin ) (1 + sin o) = cos? o;
... 2 2
s o cos™ (¢ .
3) ———=tg?; 4) ——— =ctg?a;
1-sin“a 1-cosa

3adanue 5: Ynpocmumo ¢ nomouivio (popmyn npugeoeHus
1) cos 150%; 2) sin 135°% 3) ctg 135°%; 4) cos 120°;
5) cos 2259 6) sin 210°; 7) ctg 240° 8) sin 315°.

ctg(ﬂ—(x)—tg’(n+a)+ sin(ﬁ-—a)
1) 2 2

cos (m+ o)

9)*
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IIpakTnuyeckoe 3ausarue Nell
Tema: «OyHKIAU, X CBOHCTBA. CIIOCO0OLI 3aaHus GVHKIHI

eab: 3akpenuTth onpeaeneHue GyHKIUN, OCHOBHBIC CBOMCTBA (DYHKITUN U CITIOCOOBI
3aanus QyHKIUN, GOPMUPOBATh HABBIK MPUMEHEHUS TEOPETUUCCKOT0 MaTepHraia B
pEIICHUY MPAKTUYECKUX 3a]1a4.

TeopeTnyeckne CBeJIeHMA:

IIOHATHE ®YHKITUH

1. 3aBHCHMOCTH OZIHOH MepeMeHHOH OT JPyroil Ha3uBaTCH QYHK-
ILHOHAJIbHEIMH 3aBHCHMOCTSIMH.

2. 3aBHCHMOCTDb IEPEMEHHOH ¥ OT IepeMeHHOH X Ha3bBaeTcst PyHK-
IHed, €eCJIH KaXKAOMy 3HAUeHHI0O X COOTBETCTBYET €IMHCTBEHHOE
sHaueHde y. Ilpu 3Tom Hcnonb3yloT 3anuch y=/f (x).

3. IlepeMeHHyIO X Ha3bLIBAIOT HE3aBHCHMOM MepeMeHHON HJIH apry-
MEHTOM, a IePeMEeHHYIO y — 3aBHCHMOH NnepemeHHo#i. 'oBopsar, uto
Yy ABAAETCH (QyHKLHEH OT X.

4. 3HayeHHe Yy, COOTBETCTBYyIOLUee 3aNaHHOMY 3HAUEHHIO X,
Ha3bIBAIOT 3HaYe€HHEM (PYHKLHU.

5. Bce 3naueHms1, KOTOpble NIPUHHMAET HEe3aBHCHMas NepeMeHHas,
o6pasyior obsacTb onpeneseHdss GYHKUHH; BCe 3HAUeHHs, KOTOpbIe
NpHHHMaeT 3aBHCUMas MepeMeHHasi, 66pa3yloT MHOXKECTBO 3Haue-
HUH yHKUHHU.

6. Insa dyHkuuH f npuusaTtel o6o3nadenus: D (f) — obGaacte om-
penenenus  ¢yHkuud, £ (f) — MHOXecTBO 3HauyeHHH YHKUHH,
f (xo) — 3HayeHHe (YHKIHH B TOUKe Xo.

CITOCOFBBI 3AJJAHUS ®YHKIIUH

1. dyukuua Moxer GbITh 3aJlaHa aHAJHTHUECKH B BHAE HOPMYJIHI
y=f(x), rae nmepemeHHas X — 5JIeMEHT MHOXKeCTBa 3HaueHHH ap-
ryMedra, a NnepeMeHHasl y — COOTBeTCTBYIOLlee 3HaueHHe (PYHKLHH.

Hanpumep, ¢opmysna y=x® onpenensier HEKOTOPYIO (YHKIHIO,
rie KaxZ0My 3HaueHHIo epeMeHHOH x, B3ATOMY H3 06J1aCTH onpejelie-
HHUSA g)yHKU,HH, COOTBETCTBYET eJHHCTBEHHOE 3HaueHHe MepeMeHHOH
y=x-.

2. Oynxkuya f NMOMHOCTBIO OnpenesieTcsl 3ajaHHEM MHOXKeCTBa
nap (x;f(x)), rme x npunumaer Bce 3HaueHus u3s D (f), a [(x) —
COOTBETCTBYIOLIIHE 3HAYEHHS (PYHKIHH.

3. ®yskuusa Moxer ObiTh 3ajaHa rpaduueckd. I'padukom PyHK-
uud y=/{ (x) Ha3biBaeTca H300paikeHHe HAa KOOPAHHATHOH MJIOCKOCTH
mHoxectBa nap {(x; yYly=f (x), rne x€D (f)}.

CBOHCTBA ®YHKIIUHU
1. Monomonnocme.

42



1. ®yuxuua f(x) naspiBaercss Bo3pacTawollell Ha TaHHOM YHCJIO-
BOM MpoMexyTKe X, ec/ii 60JbllieMy 3HAUEHHIO aprymenra x € X coor-
BeTCTBYeT GoJiblee 3HaUeHHe PyHKUHH [ (x), T. €. Aa5 JI0OBIX X| H X2 U3
npomMexytka X, TaKHX, 4YTO Xp>>X;, BBLICJHEHO HEPaBEHCTBO
F (o) > ] ().

2. ®yukuua f (x) HasbviBaeTcss yOblBalolieil HA JaHHOM YHCJIOBOM
npoMexyTke X, ecau GosbLieMy 3HauyeHHIO aprymeHta x€X coor-
BETCTBYET MeHblilee 3HauyeHHe (GYHKUUH [ (X), T. €. JJs JOOLIX X H X2
u3 MpoMexyTka X, TaKHX, YTO X >X), BLINOJHEHO HEPaBEHCTBO
f(x2) <<F (21).

3. ®yHKUHSA, TONbKO Bo3pacralomias WiH TOJNBKO yOblRalollasi Ha
LAHHOM 4YHCJIOBOM IpPOMEXKYTKe, HAa3blBaeTcsl MOHOTOHHOH Ha 3TOM
TIDOMEKVTKE.

2. Yemnocmo (HeuemHocmin)

3aoanue 1:

1. ®ynkunsa y={f(x) HasHBaeTcsi 4eTHOH, eciH OHa obOnajpaer
CeAYIOLUIUMH JIByMsl CBOHCTBAaMH:

1) o6aacte onpexesnenusi 3TOH (YHKIHH CHMMETPHYHA OTHOCH-
TeJqbHO TOouKH O (T. e. ecJIH TOYKA a MpHHaAAeXHUT 00sacTH onpene-
JieHMs, TO TOUKa — @ TaKXe NPHHALJIeXKHT 06JACTH omnpeiesieHus);

2) pas mo6Goro 3HaYeHHA X, NPHHaAJexaunlero o6JaacTH onpeje-
JIeHHS 3TOH (PYHKIMH, BHIIOJHSAETCA paBeHCTBO [ (x)=f(—x).

2. dyHkuua y=/{ (x) Ha3bIBaeTCcsl HEUETHOH, eCJH:

1) obaacte onpeneneHHss 3TOH (PYHKIHH CHMMETPHYHA OTHOCH-
TeJIbHO TOukH O;

2) nas no6oro 3HaueHHs X, NMPHHAAJNexallero o6JacTH ompe-
JleJIeHust 3TOH (YHKIHH, BHINOJHAETCS paBeHCTBO [ (—x)= —f(x).

Coaep:xkanue NPaAaKTHYeCKO pPadoThI:

1. Oyukuua sagzana dopmynoi f(x)=-4x%+13. Haiigure:

B TI R e e i o R Rt

B) T il s s A e

3adanue 2:

2, OysKknua s3anaHa opmyson g(x)=2x*-3x+ 1. Hadiaure:

g(-3)+g(1)=2-(-3)?-3(-3)+1+2-3+1=28

a) g(0)+g(2)= ... . Y
6) g()+g(-1)= . e e e e

3aoanue 3:

YcTaHoBHTE YETHOCTh WJIH HEYETHOCTb (PYHKIHH:

1) y=x

3aoanue 4:

2) y=x% 3) y=—2x% 4) y=x"42+>
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Ha pumcyHke mz3obpakéH rpadux 77

dbyaxnuu f(x), onpenesésHoOl Ha \

orpe3ke [—6; 7]. Ucnonssysa rpa-

(UK, 3aKOHYHUTE 3aluCh: =l N

8) T2)= cmcinin e \\\
o A [ ] | \\,
13)= ... R | 3 1 v
TROVES i s s

0) X)) =2 HPA = ciicinmiiaisiivi _
f(x)=6 upn x=
TR = TP RS emnrsmunsss

3adanue 5:
KaxoBa obnacTe ompezeneHusi QyHKIOWU, 3aJaHHOU (OPMYJION:

3x+620, |83x=>—-6, |x=>-2,
y=—————"33‘:+64+ ,8—x; 8-x20 {x<8 x<8,
A x#0; x#0; x%0.

Oteet: [-2; 0) U(O; 8].

a) y=,/16—2x—,/x—7‘ 6) y___./17+x—,/5—2x?

2x -15 ’ 3x—6

IIpakTnuyeckoe 3ansitue Nel?2
Tema: «IIpeoopaszoBanue rpadpuKoB TPUTOHOMETPHYECCKHUX DYVHKIIHI)

Hean: bopMupoBaTh YMEHHE NPHUMEHSIThH TCOMETPUUYECKHE TPEOOpa3oBaHUS MPH
MIOCTPOCHUU TPaPUKOB TPUTOHOMETPUUICCKUX (DYHKITHH, PaCIIMPUTD MPEICTABIICHUE
O TMpueMax TMOCTpoeHus rpaduKkoB, OOOOIUTH BCE HMEIONMUECS 3HAHUSA 00
AJIEMEHTApHBIX (PYHKIMAX, WX Tpadukax, crmocobax 3amaHusi, GyHKIUUA, 0OJIACTH
OTIpEJICIICHHS ¥ 00JIACTH 3HAYCHHI.

Teopernyeckue cBeACHNUA:

C moMOIIBI0 TeOMETPUYECKHX TpeoOpa3oBanuii rpaduka ¢yHkmuu f(X) MokeT OBITH

+k, (x+a))+b k =0k, >0 _

. k-
nocTpoeH rpaduk oooi QyHKIMM BUAa k- fl , TIe

ko3 dunreHTs! cxxatus (mpu 0<k <0<k < 1) WJIU pacTsDKeHus (Tpu ki >1k > 1)
BJIOJTb oceii 0y 1 0X COOTBETCTBEHHO, 3HaKH «MHHYC» nepen
ko3 unreHTamu ki y k, YKa3bIBAIOT Ha CHUMMETPUYHOE OTOoOpakeHue rpaduka
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OTHOCHUTEIILHO KOOPAMHATHBIX OCEH, a U D ompenensioT cIBUT OTHOCUTENBHO Ocei
abcryce M OpIMHAT COOTBETCTBEHHO.
T'eomempuueckue npeodpazosanusn cpadpuka ynkuuu:
[lepBolli BUI - MacwmabuposaHnue (C)KaTUE WU PACTSDKEHHE) BJOJb OCEH
abcrucc 1 OpIvHAT.
Ha HEOOXOAMMOCTh MacCIITaOMpOBaHUS YKa3bIBAIOT

KOO (P PULHMEHTBI k oy ke opmamee or equEnpl,  ecn © <k <1,0<k <1 1o

OPOMCXOTUT cCKaThe TpaduKka OTHOCUTENFHOOY M paCTSDKEHHE OTHOCHTEIBHO OX ,
com fa =Lk >1

ocu abciucce.

Bropoii BuI - cummempuunoe (3epkaibHoe) omodpadcenue OmHoCUmenbHo
KOOPOUHAMHbBIX OCEU.
Ha HeoO0XO0AMMOCTh 3TOro MpeoOpa3oBaHHs YKA3bIBAIOT 3HAKH «MHHYC» IEpel

, TO IIPOU3BOIUM PACTAKCHUC BOOJb OCHU OPAHWHAT U CKATHC BIOJIb

ko3 pureHTaMu kl(B ATOM  ClIy4ya€ CHMMETPUYHO OToOpaxkaeM rpaduk

OTHOCUTEJIBHO OCH OX ) U ey (B 3TOM clydyae CUMMETPUYHO OTOOpaxaem rpaduk

OTHOCHUTEJIBHO OcH 0Y). Eciii 3HaKOB «MUHYC)» HET, TO 3TOT AT MPOIMYCKAETCS.
Tperuii Bua - napannenvusiii neperoc (CIBUT) BIOJb OCEH 0X H OY.

Oto npeodpazoBanue npousBoautcs B IIOCIEAHIOKO OYEPE/b npu Haauuuu

ko3pdunmenToB au b, orauuneix ot Hyma. Ilpu  momoxuTenbHOM a rpaduk

CIBUTACTCS BJIEBO HA |a| €UMHUI], TIPU OTPUIIATEIBHBIX @ — BIIPAaBO Ha |a| eAWHMUII.

[Ipu  monoxutenbHOM b rpadmk  GyHKIMU — mapauIebHO  TEPEHOCHM  BBEPX

Ha |b| enuHMI, pU oTpHLaTeIbHOM b — BHU3 Ha |D| equHwMII.

Coaep:xkaHue NPaKTHYeCKOd padoThI:

3aoanue 1.

BreinonHuTh noctpoeHue rpakoB CIEAYIOINIUX TPUTOHOMETPUIECKUX (DYHKITHIA:

a) y =sin3x; 6)y =0,5sin X; B) y =-1,5 €0S X; r) y = sin 2x; 1) y = -3 sin(-2x)
IIpuMepnl npeodpa3oBaHnii rpadUuKOB TPUTOHOMETPHYECKHX (DVHKIIMII:

]
X
\
/
Ted = A /P B 7]
N\ 7 o T &
=Tt \N /10 b1 73% /fw x
\IS =L 2 T INSE L F/
\ \ y=sinx{
/
a) T
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0)

NOIR

=

Y
y=0,6cosx
1 /
~ E /‘P b\
afg 21705 T
: (o) 2_|N — ?
- _1 ~ II
y=cosx
El g
% A TN
F 4
zl 1O\l | = /{ 3n *
2 Kl 214 2
y=-1,6 sin x
| ) |
Yy =cos 2x
7
3 £
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et
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\
\

—3 cos (—2x)
) . |

-3 yl=

hiy)

IIpakTndyeckoe 3ausaTue Nol3

Tema: «AcnoJL30BaHHE CBOWCTB TPUTOHOMETPHYECKHUX QVHKIINH B
npohecCHOHAILHBIX 322YaX)

Heab: monyuynts HHGOPMALIMIO O POJIM TPUTOHOMETPUHU B MaTeMaTHKE M pealbHOMN
dKU3HH, OO0 OCHOBHBIX KOHIIEMIUSAX TPUTOHOMETPUH, OO0 HCIHOJIb30BAaHUU
TPUTOHOMETPUUECKUX (QYHKUMA B MpodecCHOHANBbHBIX 3aJadax pa3IuyHbIX
o0nacTeil HayKd W >KM3HU YEJIOBEKA, COBEPILIEHCTBOBATH HABBIK CAMOCTOSTEIBHOTO
NOJIy4eHUs] U1 00paboTKH HHPOPMALIUH.

Coaep:xaHue NPaAKTHYeCKOUd Pad0ThI:
OdopMHUTH O0TYET MO CJCAVIOIIEMY IJIAHY:
1. Poib TpUroHOMETpUM B MaTEMATHKE U €€ IPUMEHEHHE B pPeaJIbHOM KU3HHU.

2. OCHOBHbIE KOHUEMIHUNA TPUTOHOMETPHH.

3. Tpuronomerpuueckue GyHKIUU B PU3MKE: pelICHUE 3a]1a4 U OIpe/iesieHre
HEU3BECTHBIX BETUYMH.

4. TpuroHOMeTpusl U TEOMETPUS: B3aUMOCBSI3b U IPUMEHEHHE.

o

Tpuronomerpudeckue QyHKIMH B apXUTEKType: PacueThl U IOCTPOCHUSI.

6. TpuronomeTrpuyeckue GyHKIIMH B METUIIUHE: MPUMEHEHNE B PEHTT€HOJIOTUN U
HaBUTALUH.

/. 3HAUUMOCTb TPUTOHOMETPHUU B MHKEHEPHBIX U TEXHUYECKUX pacyeTax.
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Kaswcovii nynkm naana packpuvieaemcs ne memnee uem 7-10 npeonoxcenuamu,
HA OCHOBAHUU KOMOPBIX 0eN1aemcs 661600 NO KAMCOOMY pazoeiy omuema.

1o scenanuro cmyoenmoe gpopmupyemcsa omuemnas 31eKmMpPOHHA
npe3eHmayua no Mamepuanam npaKmuydeckoi padomaor Nel3.

B 3aBepmienne [13 Nel3 HeoOX0aMMO IPOCMOTPETH I€MOHCTPAL[UOHHBIN
Marepual 1o TeMe NPAKTUYECKON padoThI (CChUIKA
https://www.youtube.com/watch?v=2QQrAbHreL Y &t=403s)

IIpakTnueckoe 3ausaTue Neld

Tema: « AcnoJL30BaHHE CBOWCTB TPHUTOHOMETPHYECKHX GVHKIMH B 3a1a4ax
NMPAKTHYECKOH HANNPABJECHHOCTH)

Heab: nonyunts nHGOpMALMIO 00 UCIOJb30BAaHUN TPUTOHOMETPUUECKUX (DYHKIIHIA

B NpoeCCHOHANBHBIX 3a/ladyax pPa3jIMYHbIX OOJACTEd HayKH M KU3HU YEJIOBEKa,

COBEPILIEHCTBOBATh HABBIKM MPUMEHEHUS MOJTYYEHHBIX TEOPETHUYECKUX 3HAHUU O

CBOMCTBaX TPUTOHOMETPUUECKUX (PYHKIMU MTPU PELICHUU TPUKIAJIHBIX 3aa4.
IIpuMepHbIe 3a1aHusA:

Nel

- | am
HafimoaTe toq, 6CIH cosn= —H a S | —: 27 |.
= /10 2

Pemerne.
[MToCKONBEY YTOT ankda Te#HT B 9eTEEPTOH YeTREPTH, 870 TAHTeHC OTPHIaTeneH. [TosToMy

tea = —y/ —1=—v10—-1=-3.
= I".' cos2o
OTeeT: -3
Ne2
. 242 3m
Hamgmre 3coso, eclIH SN = 3 H ol T;?:: B
Pemerne.

HDEKB.‘.EEI{}' YOOI O JIICEHT B ‘IE‘TEE‘IJIGﬁ GETBCPTH, €I'0 FOCHHVC IIOJICEHTEJICH. ITo ITOMY

5 -' b
Jcosa =31 —sin"a = ”111‘ 1 — 3 = 1.

OTteEeT: 1.
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https://www.youtube.com/watch?v=2QQrAbHreLY&t=403s

Ne3
Mag OpOCHTH MOT YIIOM ¢ K IVIOCKOH TOPH3OHTATEHOH TIOBSPXHOCTH 3eMTH. Bpeys mometa MA4a (B CEKVHIAX) OMpeenieTcs 1o

dopye £ = 2psina

3 w - ¥
cropocTei0 vy = 3 w'c? Comraiite, 10 VekopeRHe cBOO0THOTO materEd ¢ = |0w'c”

. TIpH KaKOM 3HUEHHEH VT2 ¢ (B TPAIVCax) EpeMd MOTeTa COCTABHT 3 CeKVEIEL, eCTH MTT 0pOCaioT ¢ EavalbHof

Pemenme.
3agaua CEOOHICA K PEINeHHIO VPAaBHeHHT (o) = 3 Ha uuTepEane ((°: 90°) npH 3aI3HHLX 3HITeHRIX HITATEHOH CHODOCTH H VCHOpE
HHA CEOOOTHOTO NATeHHE:

2-30 sina | i
= 3 i1 = = b.
10 = sina 201@90-“ 30

OTteet: 30.

Neq

[TpH HOpMATEHOM TATEHHH CEETA C JTHHOR BOMHEL ), = 4(() HM Ha THODAKUHORHYH0 PEMETEY C MEPHOTOM d BM HAOMHOIAT CEpHI0
THQPAKIHOHHEIX MakCEMYMOE. [IpH 3T0M YTo7 ( (OTCIHTEEAEMELH OT MepMEHTHKYTRPA K PEIIETEe), TI0] KOTOPBDM EaOTHOTARTCA MAKCH-
MY, H EOMe] MAKCHMYMA £ CEA3ZHE COOTHOIRRHEM d $ing = kA T10 K2 MIEIMATRHED YII0M @ (B TRRTVCax) MOsHE0 HadmoTars
BTOPOH MAKCHMYM Ha PRMETKS ¢ NepHojoM, He npepocxomamy 1600 au?

Pemenne.

3amava CEQIHICH K PEINSHHK HepabeHCTEZ d < 1600 my Ha mmrepeane (07, 90°) npH 3aIaHHEIX 3HAYCHEAX ITHHEl EOTHEL CESTA
ko= 400 =4 B HoMepa MakcEMyMa k= 2:
kb

1 :
— = 1600 < 1600sing 2800 =sinp = - < 30" =@l
sing (F ity 2 gty

SHAUNT, MHHIMATEHELE V01 pagHgeTcs 30°.

Oteet: 30.
Coaep:xanue NpaKTHYIecKo padoThI:

3aoaua 1

. 3 i
Hafizure tgo, €CIH sing = ——— H A € (n; _)
; V26 7

aoaya 2. YTOI HAKTOHA BCEX 3CKATATOPOR MOCKOBCKOTO MeTpo paseH 30 rpazycan. 3Hag 310, KOMHYECTRO
TTAMIT HA 3CKATATOPE H MPHMEPHOE PACCTOAHHE MEATY TAMIAMH, MOKHO BEMHCTHTE IPHMEPHVIO [TVOHHY
3AN0KeHH] CTAHIMH, Ha sckatatope cTaHmuH “IBeTHOH Gvibeap” 15 1aMiL. a Ha cTaHmHH “TIpakckat” 2
TTAMIIEL PaccuHTaTe, Kakopa [TYOHHA 3aT0KeHHA HTHX CTAHITHH, C/TH PACCTOAHHRT MeKIV JaMIaMH, oT
BXO0JI4 3CKATATOPA 10 MePBOH JAMIBI H 0T MOCTeIHeH TAMIIBI 10 BRIXOZA ¢ 3CKATATOPA PABHEL 6 M
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Fﬂjl‘ﬁ MHa 3aNOXMeHMA

M GPOCHTH 1mOT VITOM ¢ K IUTOCKOH TOPH30HTANEHOMH TOBEPXHOCTH 3eMITH. Bpes moneTa Mg4a (B CEKYHIAX) OMpeIentercs mo
J}L'( i
2upsina

topyyne ¢ = . TIpH KaKOM 3HTEHHH VT2 (o (B TPATyCax) Bpens MONeTa COCTAEHT 2.6 CEKVHIBL eCTH MAY OPOCAKT ¢ Ha9aTbHOH
CEOPOCTER 1y = 1320/c? Camradite, wr0 yexopeHHe cBofoTHOro mazerms g = 10:/c”,
M

[IpH HOPMATEEC)M TATEHHE CEETA ¢ ATHHOH BOMEHL J, = 710 1y Ha ZHQPAKIHORHYR) PEETEY C MEPHOTOM 4 HM HAOMOIAKT CEpHi0
THOPKIEORHEX MaKCEMYMOE. TIpH 310M VIO ¢ (OTCHHTREAMEI 0T NEpNEHTHEYIADA E PEMETKE), TIOT KOTOPEIM HaOTIOTa8TCA MaKCH-
MY, E EOMeD MAKCHMYM2 £ CEAZ3HE COOTHOWEHHEM ( sing = ki [107 Kasany MHHMATEEED! VIIOM (@ (B IPRTyCax) MOAHO Ha0TOIaTs
ETOPOH MRKCHMYM Ha PEMETEE C MepHoToM, He Mperocxomammy 2840 mu?

KonTpoanHas padora Ne4 no reme: «OCHOBBI TPUTOHOMETPHH.
Tpuronomerpuiyeckue GyHKIMN
Bapuanr 1
Nel
N306pa3ute cxematnuHo rpaduk GyHKIMU Yy = 3COSX

Ne2

Beramcnuts Sina, tga, ctga, ecium COS a = -

| ka

T
,Eﬁifxﬂiﬁ

Ne3
HVcrons3yst (hopMyIibl IPUBEICHNUS, HANINTE 3HAYEHHE BBIPAKCHHS:
. 87 Fi:
1) sin240°  2)cos—  3)tg—

Ned4

1) aresin 1 — arcsin (-1); 2) arcsin % + aresin —%_ :
\/E v2



3) 5mtg(-—~f§)—3mm&[—%).

4) 4 arccos [uﬂ?] + 6 arccos [ — 3“23 )
Ne§
Pemmire ypaBHeHue:
Dcosx=1;
2)sinx = 1;
2

3)tg(x— E) =—1;
4)sin’x—9sinx+8 =10

Bapuant 2
Nel

1 .
N300pa3ure cxeMaTu4Ho rpaduk pyHKnum y = S Sinx
Ne2
. 3 m
Beruuciuts Sina, tga, ctga, ecau COS a = - -3 <a<T

Ne3

Hcnons3ys GopMyIibl IPUBEIEHUS, HAWIWTE 3HAUECHHUE BBHIPAKEHHUS:
. 47 71
2) sin 300°  2) cos ?T 3) ctyg f
Ned

1) aresin 1 — arcsin (-1); 2) arcsin L arcsin (——\;: ];
2

V2

3) 5mtg(—~f§}—3mcﬂs[—%}

4) 4 arccos [ul;g] + 6 arccos {—”;—3)

NeS

Pemnre ypaBHeHue:
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1)cosx =

i V3
2)sinx = Y

3)tg(.1'+ E) =1;
A)tgx—9tgx+8=10

3.5. 3aganusa 1Jis OlleHKH 0CBOeHHUsi pa3jaea 5 «KoMmiuiekcHble 4HCIay

IIpakTueckoe 3ausaTue Nels
Tema: «IIpuMeHeHNe KOMIIJICEKCHBIX YHCEJD)

Iles1b: 3aKpenUTh NOHATHE KOMIUIEKCHOTO YHCIIa, alredpandeckoit popmel
KOMIIJICKCHOI'O 4YHCJia, YYUTBHCS BBIIIOJHATD apI/I(l)MeTI/I‘-I€CKI/Ie HeﬁCTBHH C
KOMIUIEKCHBIMU YHCIIAMHU, TIPEICTABICHHBIMU B ajredpandeckoit hopme, a Takxke
pemaTtb KBaAPATHBIC YPABHCHMA HA MHOXKXCCTBC KOMIIJICKCHBIX YHUCCII, (I)OpMI/IpOBaTB
NpCACTaBJICHUC O IPUMCHCHNH KOMIIJICKCHBIX YHCCII B HpO(I)CCCI/IOHaHBHOfI
JESATEITbHOCTH.
Teopernyeckne CBeAeHHA:
Tepmun «xoMmmnekcHbIe UHCIa» MoABHICA B 19 Bexe Omaro-

napa K. Taycey. B mepeBoze ¢ natnrckoro complexus obo3Haqa-

€T CBA3b, COUCTAHHE, COBOKYIHOCTh IOHATHI, MPEAMETOB, ABIE-

HHH. PaHee cymecTBoBal TepMHH «MHHMBIE UHCIA», HpeAto-

#&eHHBIH B 17 Beke (paHIY3CKHM MaTeMaTHKOM H dmaocodoM P,

Iexaprom. Ilosgmee B 18 Beke m14 obo3HaueHmA umeda —1
(MEEMax equrnna) JI. Dinep mpeaToXHI HCMOIB30BATh HEPBYIO
OVEBY (paHIIy3CKOro CI0Ba imaginaire.

VYHuUKaTbHbIE CBOWCTBA KOMIUICKCHBIX YUCEI U (DYHKIIUNA HAIILINA HTUPOKOE
MNPUMCHCHUC I PCIHICHUA MHOTHX ITPAKTUYCCKHX 3aaa4 B Pa3JINIHBIX o0JIacTax
MaTeMaTUKH, PU3NKU U TEXHUKHU: B 00pabOTKE CUTHAJIOB, TEOPUH YIIpaBJICHUS,
AIIEKTPOMArHETU3Me, TEOPUH KOJIEOAaHUMN, TEOPUU YIIPYTOCTH U MHOTHUX APYTHX.

KomMiniekcHbIe YrciIa TaK)KE UMEIOT MHOT'O HpI/IMCHeHI/Iﬁ B pa3JIMYHBIX o0JacTax
HAyKH M TEXHHUKH, TAKKX KaK (PHU3UKa, SJIEKTPOHNKA, aCTPOHOMHS, KpunTorpadus u
JAaKEC UCKYCCTBO. HaHpI/IMep, KOMIUICKCHBIC YUCJIa UCIIOJIB3YOTCS AJIA OITMCAHUS
IEKTPUUECKUX CUTHAJIOB, BOJHOBBIX (DYHKIIHI aTOMOB, ()paKTaIOB M MY3bIKATBHBIX

TapMOHHUM.
Komnnekcnoe yucno — 510 BbIpOKEHUE BUIA
Z=X+1y, (1.1)
rae X, Y — JAeUcCTBUTENbHBIE Yncia, a |1=+—1 — muumas eounuya. TlepBoe wu3
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JICUCTBUTENBHBIX YHCEJI, X, Ha3bIBACTCSI GeuieCmeeHHoll (OelicmeumenbHoil)
Yacmoplo KOMILUIEKCHOTO 4Hcia (Mcmoiib3yercs obo3HaueHue X =Rez); BTopoe, Y, -
MHUMOU 4aCMbIO
(y=Imz). Beipaxenue (1.1) Ha3pIBalOT arcedpauyeckoii  gopmou 3anucu
KOMNJEKCHO20 YUCdA.

YuciaoMm, conpsadcennvim K Z=X+I1y, Ha3plBalOT YHCIO BHAa Z=X—IY.

Ucnonb3ys ¢hopmyny pa3sHOCTH KBaJapaToOB, MOJIy4aeM, YTO 27=x°+ y2. MosxHO

J0Ka3aThb, qTo KOPpHAMU KBaaApaTHOTO YPaBHCHUA C OTpHUIAaTCIbHBIM
AUCKPUMUHAHTOM ABJIAIOTCA ABA COIPAKCHHBIX KOMIUICKCHBIX YK CJIA.

Hpumep 1. Pemntsb ypaBHenue X> —6x+18=0.
Pewienue. JINCKpUMHHAHT JAHHOTO ypaBHEHUSA: D= (—6)°—-4-1.18=36—-72=-36
MEHBIIIE HYJISA, HO TENEPh MBI MOXEM BOCIIOJIb30BAThCS MHUMOM €TUHUIICH
_6+-36 6+/36-J/-1 6+6i
22 2 )
CrpaBesIUBbl  CIEAYIOIINE HpAGUIA apupmemuueckux Oeucmeuil Hao
KOMNJIEKCHbIMU YUCAamu Zy =X + 1Yy U Zy =Xy +1Y5:

, T.€. X, =3+3i; x,=3-3i.

1) Zl * 22 = (Xl + |y1) T (X2 + |y2) = (Xl * X2) + |(y1 T y2) (OcyHIeCTBJDIeTCH
CJIO’KEHHUE MJIM BBIUMTAHHUE aJIreOPandeCcKUX JBYUJICHOB U MPUBEICHUE MMOT00HBIX);
2) 7125 =(Xg +iy) - (Xo +1y2) = (XXo — YrY2) +1(X Y, + Xp Y1) (ocymecTBusercs
IICPCMHOKCHUC aJIre6paI/IquKI/IX ABYYJICHOB W IIPUBCACHHC HOI[O6HI)IX C yucToOM
TOrO0, 4TO i2 = -1);

3) 4 _ Zlé _ (g 4y ) (X —lyp) (X Xp + Y1Y2) +1(XpY,

N i ; 2 2
Zy 27, (Xp +iy2)(Xp —1Yy) X5 +Y5
BO3MOJKHA TOJIBKO B ciiydae, koraa Z, #0+10=0).

— X
1Y2) (3Ta omepanus
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IIpamep. Hafith cymMMy, pa3sHOCTE, MPOH3BEISHHE H dacT-

HOE ABYX KOMIUIEKCHBIX uWHCed Z; = —9 —7i mw Z, = —1+1i B
anredopandeckoi hopme.
Pemenne.
Cymma: zy +2, = —9-7i + —1+i =
= —94+ —1 +i-—-7+1 =-—-10—6i.
PasHocth: 2y — 2, = —9—-7i — —1+4+i =
= —9— -1 +i-—-7—1 =-—-8-—8Ii.
IIpoussenenue: z;2, = —9—7i —14+i =
=9—-9{+7i—7i“ =16 — 2i.
q JEy L T977 L —9-7E —A—i 949 TiNTIE
ACTHOE: , : . :
) Zy —1+i —1+i —1—i -1 2—i2
== = 1+8i
OTtBeT: 2y + 25, = —10 — 6i, 2, — 2, = —8 — 8i.
mﬁ:ﬂ6—2L2=1+ﬂL

Coaep:xkaHue NpakTH4YecKoi padoThI:

1. Haiftu cymMy, pa3HOCTb, MPOM3BEICHNE, YACTHOE JBYX KOMIUICKCHBIX YHCEIT B
anreOpanyeckou popme:

1 BapuaHT
z, =371, Z; = 2—1L
Z; = 2 + 61, Zy = —2+ 1.
7y = 4 4+ 2i. Zy = —2 — 1.
2 BApHAHT
7y = 5+ 31, Z, =3+ 1.
7z, = 6 — 21. Z, =3 —1.
zy =7+ 9i. Z, =—3+1
2. Pemmth ypaBHEHUS Ha MHOKECTBE KOMIUICKCHBIX YHCE:
1 BapuaHT
a)x*+8=0. ) x* —2x+2=0
2 BapHaHT
a)x2+9=0. 6)3x?—x+1=0

3. BuIMogHUTH IEHCTBUS HAJl KOMIUICKCHBIMH YHCIIAMH B aareOpandecKoit
dbopme:
7461 —1-7I 1-2i
—4—51 1-8i

54



3.6. 3agaHus 11 OEeHKH OCBOeHust pasaenaa 6 «[IpousBoaHass pyHKIMHU, €€

IIPUMCHCHHEC>

IIpakTnueckoe 3ausatue Nel6
Tema: «IIpou3BoaHBIE CYMMBI, PA3HOCTH, IPOW3BEICHUA, YACTHOT0)

Henanb: 3akpenuTh 3HaHUE POPMYI POU3BOIHBIX OCHOBHBIX JIEMEHTAPHBIX
(yHKUHN, a TAK)KE TPABUIIA HAXO0XKICHUS POU3BOJHBIX CYMMBbI, Pa3HOCTH,
MPOM3BENICHUS U YaCTHOTO ABYX (DYHKIUH, POPMUPOBATH HABBIK PEIICHUS
IIPAKTUYECKUX 3a/1a4 10 TEME.

TeopeTnyecKkue CBeICHHS:
IIparuno 1. Ecau dysxouu u 1 v guddepernupye-
MBI B TOUKE X3, TO MX cymma auddepeHnupyema B 31T0#H
TOYKE H

(u+v)y =u+v'.
KopoTKO roBOPAT: Npou3eodHas CYmMmMb., PA8HA CyYmMme
npous3eodnuvix.

ITpaBsuno 2. Ecam dbyHKODHN u ¥ v audpdepernupye-
MBI B TOUKE X3, TO HX IIpousBeseHne nudrdepeHIINpyeMoO
B 3TOH TOYKe Hu

(uv) =u'v +uv'.
CaneacrBue. Ecaun dyHKOua u agudpdepeHnupyeMa

B X3, a C — mocTossHHaaA, To pyHKrnusa Cu aguddepen-
nUupyeMa B 3TOH TOUKe H
(Cu) =Cu’.

KOpPOTKO rOBOPAT: NOCMOAHHBLI MHONCUINEAb MONCHO 6bl-
HOocumb 3a 3HAK NPou36oOHO.

IIpasuago 3. Ecan dyHKIHE uwu 1 v guddepeHIIAPYE-

MBIl B TOUKE Xg M PYHKIIHMA U HEe PaBHa HYJI B 3TOM TOU-

Ke, To uacTHoe © Taxyxe AuddepeHIHIpPpYeMo B Xg H

v
r r
(E] _u'v —uv’
v vz

dDopmyabl TuddepeHINPOBAHNT OCHOBHBIX YDJIEMEHTAPHBLIX (PYHKIIUN
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y=0C y' =0 10. y = sinx Y =cosx
2y==x y =1 11.y = cosx y' = —sinx
1
= x" ‘=t 12,y = tgx y = —
3.y=x ¥ =nx y=1iga i cos’r
4 I ' : 13 ' !
LY== - o, =Clgx = " q
Y0 y x? y=cte Y7 sinx
- \Ir_ ¥ 1 1{] = ¥ I'
Yy =Vx y = = LY = arcsinx =
i AL S R T
1
Y= e =g 11. y = arccosx |Y = F7——
6.y=e Y Y V-2
1
Ty=a' y' =a'lna 12, y = arctgx |y = 1+ 2
~Inx - 3.y = arcetax |y =——1
8.y=Inx ¥y = 13. y = arcetgx | Y {4 12
9.y=log,x y' = !
' “ “ xlna
IHpumep 1.

Halith npoussoanyo ¢yuxuun f(x) =5x7.

IIpumep 2.

BHIUHCAHTL 3HAUeHHe TPOH3BOAHONH (QYHKUMH

2x

flr)= —=.

BoiuHcaHM oTHenbHO npousBoaHble QYHKUMH # H U:

+5
Pemenne.

1) Tlonaras

U=3xt—x+47, a v=2x+5, umeem

F/(x) =5(x7)"=5.7x"1=235x8,

W= (3x2—x+7) =3-2x—1=6x—1;

v'= (2x+5)

"=2.

IMoacraBnaa HakgeHHble BblpaKeHHUsl B MOCJAeNHION Apobb, HMeeM
f(x) = (6x—1) (2x+5) — (3x2—x+7)-2 __
(2x+5)*

12x2—2x4+30x—5—6x242x— 14 6x3+30x—19
I —1 — 3

(2x+5)2

(2x+5)

2) Haifinem 3HaueHHe npou3BoAHO#H mpH x=1:

Fn=

17

OTrBeT. —.

49

(2-1+5)2

6-1430-1-19 _ 17

49 °
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ConepxkaHue NPaKTHYECKO padoThI:

HajiiTu npou3BoaHbIe PYHKIMM:

Nel.
a) f(x)=x2+ 2% 6) f(x)z%+5x—2;
B) f(x)=x2+ 8x — 1; r) F(x)=x+x.
Ne2.
8) f(x)=x(4+2x-x®);  6) f(x)=+x (2x%-x);
B) f (x) = x% (3x + x®); r) f(x)=(2x-3) (1 - x5).
Ne3.
_1+2x . x2 _3x-2 _3-4x
B V=35 OVEgi BVTgae DYT o

IIpakTndyeckoe 3ausaTue Nol7
Tema: «IIpou3BoaHas CJI0KHONU (DYHKIIMN)

Hean: 3akpenuts 3HaHUE HOPMYI MPOU3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX
GyHKIHN, a TAaK)Ke TTPaBUiIa HAXOXKICHUS POU3BOIHBIX CYMMBbI, PA3HOCTH,
MPOU3BEJCHUS U YACTHOTO JBYX (PYHKINH, (POpMUPOBATH HABBIK HAXOXKICHUS
MPOU3BOIHON KOMITO3UIIMK (PYHKITUH (CIIOKHON (DYHKIIHH )

TeopeTrnueckue CBeIeHUA:

IIpasuno 1. Ecaun doyaxknuu u u1 v aguddepernnpye-
MB B TOUKE X3, TO MX cymmMma auddepeHnupyema B 3TOH
TOYKE H

(u+v)Y =u"+v.
KopoTKX0O TrOBOPAT: Npou3sodHas cymmv. paA6HA Ccymme
npous3eodnvix.

IIpasuno 2. Ecam pyHKOHM U ¥ v AudpepeHLHDYEe-
MBI B TOYKE€ X,;, TO HX IpousBeaeHNe audrdepeHIINDYEeMO
B 3TOH TOUKe H

(uv) =u'v +uv'.
CaneacrBue. Ecan dyHKDUua u aunddepeHpupyeMa

B X3, a C — mocrossiHHaA, To (pyEKnusa Cu anddepen-
nupyemMa B 9TOl TOUKe H
(Cu) =Cu’.

KopoTKO roBOpAT: ROCMOAHHBLU MHONCUMENL MOIHCHO 6bl-
Hocumb 3a 3HAK NPOuU3BOOHOI.
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IIpasuao 3. Ecain dyHKnuu u u v auddepeHIupye-

Mbl B TOUKE X H byHKIUA v He pPaBHa HYJIO B 9TOM TOU-

Ke, TO WacTHoe * Takyxe AuddepeHIUPYeMO B X, U
v

[u J' u'v—uv'
v 02

dDopmyiabl nuddepeHINPOBAHNST OCHOBHLIX )JIEMEHTAPHLIX (PYHKIIUN

l.y=C y =0 10. y = sinx y' = cosx
2.y=x y =1 1.y = cosx y' = —sinx
1
y=x" y = nx"" 12,y =1gx y' .
COS™X
i ) 1 , , 1
4.y= y - 5 13. y=ctgy Y=
x x- ' SNy
5 [x ' : 10 i e
D=V iy = — LY = Arcsiny iy = =
v YO y VN
, 1
6.y =¢' Yy =e 1. y = arccosx |¥ =~ ——
' V1 -—af
' ' v 12 . " . 4 ]
T.y=a y' =a'lna Ly =arctgy Y =T
8 I =] 13 y' :
] . e = arretd 4 = - - -
LY =1Inx Uy . J.y = arcctgx |Y { + 42
9.y=log,x y' :
' ‘ xlna

ITpoussodnan ca0xcHOU PpyrKyuu

Ecau y ectb GyHKuusa or u: y=f(u), rae u B CBOIO ouepelb
€CTb (YHKUHS OT aprymeHTa x: u=¢q (x), T. €. €ClH Yy 3aBHCHT OT X
yepe3 IMPOMEXKYTOUHBLIH aprymMeHT 4, TO Y Ha3hIBAeTCAd CJIOXKHOMH

¢yukuredt ot x (pyukuued or GyHKuUH): y=F (¢ (x)).
= TlpousBoaHas cJIOXKHOH PYHKUHH PaBHa NPOH3BEJEHHIO ee Mpo-
H3ouudOH 110 NMPOMEXYTOUHOMY apryMeHTy Ha HNpPOH3BOAHYIO 3TOrO
apryMeHra no He3aBHCHMOH NepeMeHHOH:
Y=Y+ u;. (4

I1p u M e p. Halitu npoussoanyo dyHKiu y = (3 —5x 4 x?)!%.

menHue y =100B—5x+x*)?.(3—5x+4+x) =
=100 (3 —5x4x%)%.(—542x).
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Coaepxanyue NPAKTHYECKOH PA0OTHI:

Haiit mpousBoaHbIC YHKITHA:

a) f(x)=(2x - 7)5

B) f(x)=(9x + 5)%
-9
_ _x .
) f(x)~(3 2) ;
B) f(x) = (4 - 1,5x)1%
Ne3.

a) f{(x)=(x®- 2x%+ 3)'7;

B) f (x) =+/4x2% + 5;

__ 1

O T = 1y
o1

r) f(x) G2_1p

6) f(x) =(ix—7)8~—(1-2x)4;

r) f(x)=(5x - 2)!13 — (4x + 7)™

6) f(x)=v1-xt + 1

]
x2+3

r) f(x)=(8-x*)% +v2x-17.

IIpakTnueckoe 3ausitue Nel8

Tema: «IlousgTie 0 HenpepLIBHOCTH PYHKIINN. MeTOoa HHTEPBAJIOB)

Heab: 3akpenuTh NOHATHE U CBOMCTBA HEMPEPHIBHOCTH (YHKLIMU B TOUKE U HA
POMEKYTKE, (POPMUPOBATH YMEHUE UCIIOJIB30BATh METOJI MHTEPBAJIOB JIJISl PELLICHUS
pPalMOHAJIBHBIX HEPABEHCTB PA3JIMYHOTO YPOBHS CIOKHOCTH.

TeopeTrnueckue cCBeIeHUA:

« Ecrin 111}1 f(x)=£(x)  To oyHkyuto f (x)
Ha3bIBaKOT HENPEPLIBHOW B TOYKE Xo.

» Ecnu dyHKUMA HenpepbiBHA B KXX40M TOYKE
HEeKOTOPOro NPOMEXYTKa, TO €€ Ha3bIBalT
HEeNpPepbIBHOW Ha 3TOM MPOMEXYTKE.

= [pacuk pyHKUUKM Ha aTOM

NPOMEXyTKe

npeacTaensieT cobor HeNpPepbIBHYH NMUHUIO, O
KOTOPOW rOBOPAT, YTO €€ MOXHO «HapucoBaThb, He
OTpbIBas KapaHgaila ot Bymaruy.
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I

|0

[~

CBOWCTBO HernpepbiBHbIX QYHKLWNA.

= Ecnu Ha nHTtepBane (a ; b) dyHKUunsA
HenpepbiBHaA n He obpawjaeTcs B Hyfb, TO
OHa Ha 3TOM UHTepBare CoxpaHseT
NOCTOSHHbIN 3HaK.

= Ha 3TOM CcBOWCTBE OCHOBaH METOA peLUeHNs
HEepaBEeHCTB C O4HO NepeMeHHON — MeToA
WHTEpBanos.

Memood unmepeanog — 310 CIEHUAIBHBIN AIITOPUTM, IPEAHA3HAYCHHBIN JJIS
perreHus cioxHbIX HepaBeHCTB Buaa f (X) > 0 u f (X) < 0. Anroputm cocTouT u3 4

1aroB:

Pemmute ypaBaenue f (X) = 0. Takum 00pazom, BMECTO HEpPABEHCTBA IOJydaeM
ypaBHEHUE, KOTOPOE PEUIAETCS HAMHOTO IPOLIE;

OTMeTUTh BCE MOIyUEHHBIE KOPHU Ha KOOPIAMHATHOM npsMoi. Takum oOpaszom,
npsiMasi pa3JeNuTCs Ha HECKOJIBKO HHTEPBAJIOB;

BeisicHUTS 3HaK (TUTFOC MM MUHYC) GyHKIuu f (X) Ha camoM ipaBoM WHTEpBae.
Ji1s aTOrO T0CTaTOYHO MOACTaBHTH B f (X) mo6oe urciio, koTopoe OyieT mpaBee Bcex
OTMEYEHHBIX KOPHEM;

OTMETUTh 3HAKU Ha OCTaJbHBIX HHTEpBajiax. JJis 3T0ro A0CTaTOYHO 3alIOMHHUTb,
YTO MPHU NEPEXOE Yepe3 KAK/bIi KOPEHb 3HAK MEHSETCS.

x(x—3)x+5)x—-7)=0 (x=3)x+5)
(x+ 2)(x— 1)~
Hynu dyHKUmM
x=0" x=3* x=-5: x=7 Hynu dyHkumm ®DyHKUMS He CyLecTByeT
: ' ' x=3; x=-5 x=-2; x=1

- "0 7 \N/z/\i\/f

X X

OTBeT: X € (— oo;—S] U [0;3]U [7; OO) OTBeT: X € [— 5;—2)U(l;3]
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(2x—8)3x+15) -

(4-x)x+5) _ (Bx+12)2x-1)
—== <0

2+x)x+7)

(x - 4Xx + 5) 20
(x=4)x+5) o (x+4)x—-0.5)
(x+2)x+7)
Hynn dyHkumm DYHKUMA He CylecTByeT

Hynu dyHkumm DyHKUMSA He CyllecTByeT x=4: x=-5 x=-4: x=05
x=4; x=-5 x=-2; X=-7 . < :
oreer: x e (—o0;—7)U[-5:-2)U[4;0) Otser: xXe (— 5;—4)U (0,5;4)

xs’()c—6)3(x+2)4(x—3)2 =1

Hynu dyHkumm
x=0; x=6; x=-2; x=3

OTBeT: X € (— OO;—2)U (— 2;O)U (6; OO)
x(x - 2)2 (x + 3)3
(x+4)'(x-5)

<0

Hynu dyHkumm ®yHKUMA HE CylecTByeT
x=0; x=2; x=-3 x=-4; x=5

omser:  xe(—oo—4)U(- 4;3]U [();5)

Coaep:xanue NpaKTH4IecKo padoThI:

Peumnts panirioHalibHbIE HEPABEHCTBA METOI0M UHTEpBaIoB NeNe 1-7:

X <0.

x—3
i’i:””*’l)sgo' 2(x—1) (x+2)<<0. 3x2-Tx+2<0.
~— <0. —x2—5x+6=0. x2(3=x) (x+1)>0.
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IIpakTuyeckoe 3ausaTue Nel9

Tema: «I'eomMerpuueckKui M Gu3zHUYeCKHH CMBICJ IPONU3BOIHON)

I.[e.m;: 3aKpPCIIUTh 3HAHUC I'COMCTPUICCKOI'O U (1)I/IBI/IIIGCKOI“O CMBICJIOB HpOHSBOIIHOﬁ

byHKIMH, 0TPabOTaB AITOPUTM HAXOKJICHUS KacaTeJbHOU K rpaduKy (yHKIUU B

TOYKC, a TAKIKC YMCHHC BbIYHUCIIATH MTHOBCHHYIO CKOPOCTH MaTepHaJIBHOﬁ TOYKHU B

OHpeHeHeHHBIfI MOMCHT BPCMCHH KaK ITPOHU3BOJHYIO 3aKOHA JIBUKCHUA ATOM TOYKH.

Teopernueckue CBeICHUA:

dDopmyiabl TuhdhepeHIINPOBAHNA OCHOBHBIX Y)JIEMEHTAPHBLIX (PYHKIIUN

y=C y' =0 10. y = sinx Y =cosx
2.y==x y =1 11.y = cosx y' = —sinx
1
Jy=x" y = nx"" 12. y =tgx Yy - —
COS™X
i , 1 , 1
4.y=— y - 5 13. y = ctgx y - -
1 x* sin“x
5 x = 10 i ' !
2 =NY ¥y = —= LY =arcsiny |y < =
4 AR Y 1 — a2
) , 1
6.y =¢e' Yy =e 1.y = arccosx (¥ =~ I =
— X4
. . . ; [
7.y=a' y' =a'lna 12,y =arctgx |y = { + 22
8 I =] 13 y' :
= a | e— =::.,.,., j_' = _..IJ.
LYy =Inx Uy . J.y = arcctgy |y { + 42
9.y=log,x y' = :
' ! ’ xlna
y=10) T'eomempuueckuii cmovlcii nPOU3BOOHOU.
B T
Ecau kpuBasi 3a1ana ypasuenuem Yy = f(X),
1o || f'(X,) =1tdo. | — yriioBoii ko3dduunenT kacarenbHoii
o(X0,Yo) K rpaduky dynxunu B 310ii Touke (K =tgo = f'(x,)).

Vpasuenue kacamenvnotui k kpusou Yy = f(X)

6 mouxe xq (npsamas MyT) umeem 6uo:

y = (%) + F'(%)(X=%),
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Duzuueckuit cmMovicst RPOU3EOOHOU

Ecnu monosxenue Touku npu € ABMKEHUU 3a1aércs GyHknuen mytu S(t), rae t —
BpEMs JBIKEHUS, TO MPOU3BOIHAS (DYHKIIMHM S €CTh MTHOBEHHASI CKOPOCTh JIBHKCHUS
B MOMEHT BpeMeHH t: v(t)=S'(t). Takum oOpazom, CKOPOCTh — €CTh MPOU3BOAHASL OT

IyTH 10 BPEMEHU.
AHaJIOTHYHOE MOJOXKEeHHE U ¢ YCKOpeHHeM ABMiKeHHsA. CKOPOCTH
OBMMKEHHS TOYKH e€CTh (PYHKIHMA OT BpPeMeHH t. A mpoM3BoAHAS 2TOM
(PYHKHENM HA3HIBAETCH YCKOPEHWEM JIBHYKEHU:

a= v (t\.
IlpuMepsl 3aaHNH:

. IIpumep 1. Halizem ypaBHeHHe KacareldbHOH K rpadpHKy
byernun f (x) = x3 - 2x2 + 1 B TouKe ¢ abcmuccolt 2.

B arom mpumepe x,=2, f(x,)=7(2)=2%-2.22+1=1,
f'(x)=3x-4x, f'(x))=f"(2)=3-22-4.2=4. Tlogcrapnas sTH
yucia B ypaBHenue (1), monyuyaem ypaBHeHue y=1+4 (x — 2), T. €.
y=4x- 1.

IIpumep

2.

N 1
MartepuanbHasi Touka ABUXKETCA NPAMONUHEHO MO 3aKoHy x(t) = 3t — 3t* — 5t 4 3 (rAe x — paccTosHue

OT TOYKM OTCYETa B MeTpax, { — BPEMA B CeKyH/aX, U3MePEHHOe C Hayana ABWXEeHUA). B Kakoi MOMEHT
BpemeHM (B CekyH[ax) ee CKOPOCTb 6blna paBHa 2 M/c?

Pemenmne:

Hailiem 3aKOH U3MeHeHUs CKOPOCTU: u(t) = z'(t) = t2 — 6t — 5 M/C. YTO6bl HaWTW, B KaKoM 1
BpeMeHuU t CKOpOCTb 6blina paBHa 2 M/C, pellunM ypaBHeHHUe:

t, = —1- HE NOAXOAUT, T.K. ¢ > 0
2 —6t—-5=2 4, —7
t2—6t—7=0 OTBeT: 7 CeKyHg

Conepxkanue NpaKTHYECKO padoThI:

Nel

Hanumurte ypaBHeHMe RacaTedbHoit ¥ rpadumry ¢QpyErmum [
B TouKe ¢ abcumccoit x,

a) (=2, x=-1, %=1

6) f(x)=2x—-x% x,=0, x,=2;
B) f(x)=x2+1, x,=0, x,=1;
r) f(x)=x%-1, x,=-1, x,=2.
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Ne2

a)

MarepraabHasg TOUYKA JBHIRETCA NPAMOJHUHEWHO IO 3aKOHY
x (1) = t3 — 41, HaliguTe CKOPOCTL M YCKODEHHE B MOMEHT
t =5 c. (Ilepemeurenre M3MepseTCsas B MeTpax.)

0)

BpamueHune Tesa BOKDPYr OCH coBepuiaerTcsa II0 3AKOHY
¢ (t) = 8t2 - 4t + 2. Haiiaure yriosymwo cKopocTs o (f) B Ipous-
BOJIBHBbI# MOMEHT BpemeHu t H npu ¢t = 4 c. (¢ (¢) — yrosa B pa-

AuaHax, © () — CKOPOCTE B PajMaHaX B CeKVHZAY, [ — BpeMs
B CEeKYHJIaXx.)

IIpakTndyeckoe 3ausaTue No2()

Tema: «Pu3HUYeCKHN CMBICJ NPOU3BOJIHOW B NP0 ecCHOHAILHBLIX 321a4aX)»

Heanb: monydnTs HHOOPMAITUIO O PU3UIESCKOM CMBICIIE TPOU3BOAHON B MaTEMAaTHKE
U pealbHOM J>KM3HH, OO0 OCHOBHBIX KOHIENUUIX auddepeHiiupoBanus, o0
HCIIOJB30BAaHUN  (PU3MYECKOTO  (MEXaHHWYECKOr0) CMbICIa IPOM3BOJHOW B
poeCCHOHANIBHBIX 3aJjayax pa3IMYHbIX OO0JacTeld HayKH M JKM3HHU 4YEJIOBEKa,
COBEPIIICHCTBOBATh  HABBIK  CaAMOCTOSITEJILHOTO  TIOJYYCHHUS W 00paboTKH
uH(popManuu.
Conep:kaHne NpaKTU4ecKoi padoThI:
OdopMuUTH 0TYET 10 CJHAEAYIONIEMY ILUIAHY:

8. Ponb mpou3BOAHON B MaTeMaTHKE U €€ MPUMEHEHHE B PEeabHOM KU3HU.

9. OcHoBHbIE KOHIIENIUU TUh)EepeHITUPOBAHUS.

10.ITpumepst 3amay EI'D Ha npuMeHeHne (pU3NIECKOTO CMBICIIa TPOU3BOAHOM.

11. ®uznyeckuil (MEXaHUYECKHI1) CMBICI POU3BOJIHON B PEIICHUHN MPAKTUUECKUX
npodecCHOHATBHBIX 3a1a4 (ccbuika https://xn--24-6kcaa2awgnc8dd.xn--
plai/fizicheskij-smysl-proizvodnoj.html)

Kaosicowtii nynkm nnana packpwieaemcs He menee, uem 7-10 npeonorcenuamu,

HA OCHOBAHUU KOMOPBIX 0e/1aemcs 661800 NO KAXHCOOMY pazoesly omuema.

1o scenanuro cmyoenmoes gpopmupyemcsa omuemnas 3J1eKmMpPoOHHAA

npe3eHmayun no mamepuanam npaxkmudeckoii pavomaor Ne20.

B 3aBepmienne TP No2() HE00X01uMO MPOCMOTPETh IEMOHCTPAIIMOHHBIN

MaTepHal Mo TeMe MPaKTUYECKON padoThl (CCHUIKU

https://www.youtube.com/watch?v=2ksqlsVVEQc ,

https://www.youtube.com/watch?v=usifg6Ds3x4)
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IIpakTudyeckoe 3ansaTue Ne2l
Tema: «HanMmenbiee 1 Han0oJAb1ICe 3HAYCHUA DYHKIIUW)

eb: 3aKkpenuTh AITOPUTM OTHICKAHUSI HAMOOJIBIIIETO M HAUMEHBIIIETO 3HAUCHU
GbyHKIIUU Ha OTpe3Ke, (GOPMUPOBATH HABBIK PEIICHUS MPAKTHUYCCKUX 3aJaHUH 110
TEME 3aHSITHS.

TeopeTnyecKkye CBeJIeHUS:

ILJ'IFI HAaXOHIAEHHA HdHUMEHBINEera 1 HElHﬁD.J'[b].L[E‘l"D JHAYCHUH El)}-’H[{].lHP[,
HEMPePLIBHOH B HEKOTOPOM NPOMEKYTKE, He0BX0AUMO:

1) HallTH KPUTHYECKHE TOYKH, MPHHALIEKALIHE 3a][aHHOMY TIpOMe-
KYTKY, M BHIYHCTHTE 3HAYEHHA QYHKLIHMK B 3THX TOYKAX;

2) HAUTH 3HAYEHHA QYHKIMHM HA KOHIAX MPOMEKYTKA;

?) CPABHHUTE MOJYUEHHEIE 3HAYEHHA] TOTIA HAMMEHBIIEE H HEHﬁDﬂbLUEE
H3 HHX ABTAKTCH COOTBETCTBEHHO HAMMEHBIIHM H HEIHBDJ'IBHJHM JHAYCHH-
AMH QYHKIHMH B pacCMaTpPHBAEMOM IIPOMEKYTKE.

HDI/IMCDLI VIIDa)KHCHI/Iﬁ C PCIICHUSIMMU :
Nel
HalTH HaMMeHbIIee ¥ Hauboibllee 3HaYeHUA GYHKIMH f(x) = x? -
—4x + 3 B mpomexyTke 0 <x < 3.

o Umeem f'(x) =2x - 4; 2x - 4 =0, T. e. x = 2 — kpuTHYecKkas Touka. Haxoaum f(2) =-1;
Janee BEMHCAAeM 3HaYeHHa GYHKIHHE Ha KoHIax npomexyTra: f(0) =3, f(3) =0.

HTak, HauMeHbBIIe: 3HAYEHHe ll)}"IIICLIHH pABHO =1 W AGCTHIASTCT el BO BII}'TI:IEIIIIEH
TOYKE MMPOMEXYTKA, a Haubonkllee 3HAYEHHE PABHO 3 M JOCTHrASTCA Ha JIEBOM KOHIIE
npoMexyTea (pu

B(0; 3)
flx) =x2—4x+3

Y

0 \/m;m x

A(2;-1)

Ne2
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1. HafiTh HauMeHblIee H HaHGoJblIee 3HaueHHA GYHKIHH Y (x)=
= —2x%>—3x*44 Ha npomexytke: a) [—2; —0,5} 6) [1; 3).
PewmeHue. Haxonum KpHTHUeCKHE TOUKH ¢byakuun. Tak Kak

Y’ (x)= —6x>—6x= —6x (x4 1), To HMeIOTCAA [ABE KPUTHYECKHE TOY-
KH: X=0 H Xx= —

a) B npomexytke [—2; —0,5] JMeXXHT oJHA H3 KPHTHUECKHX
Touek: x= —1. Tak kak y(—-2)—8 y(—1)=3, y(—O 5)=3,5,
TO HaHMeHbluee 3HaueHHe PyHKuuH y (x)=— —2x°2 —3x2 +4 poctura-
ercsl B Touke x= — | u paBHo 3, a HauGoJibllee — B TOUKE x= —2
H paBHO 8. KpaTKo 3TO MOXXHO 3amHcaThb Tak:

[2 os]y(x) y(—=1)=3, ﬂ:lfl_%,S]y(X)=y(—2)=8_

6) B npomexyrtke -[1; 3) ILaHHaH ¢yHkuusa yobniBaer. Ilostomy

rrlllagy(x) y (1)= — 1. Haumenbiuero sHaueHusi B npomexyrke [1; 3)

(yHKHHSA He JOCTHraeT, TaK KaK TOYKA x=3 He TMpHHALJEXHT
3TOMY NPOMEXYTKY.

Cojaep:xanue NpakTH4ecKoi padoThl:

Nel

1. Haiigute HauMeHbllee H HauGosbllee 3HaueHHSA QYHKUHH:
1) f(x)=x*—8x*—9 na orpe3ke: a) [—1; 1], 6) [0; 3%,

Ne2
Dflx)=x2-6x+13,0<x<6;2)f(x)=8-0,5x%, -2<x<2
Ne3

f) =x3 - 3x2 - 9x + 35, -4 <x <45 2) f(x) =-x3 + 9x2 - 24x + 10,

D=<x<3.

IIpakTuyeckoe 3ausaTue Ne2?2
Tema: «HaxoxaeHHe ONTUMAJLHOIO PE3VJLTATA B 32(249aX HA HAU0O0JbIIIee U
HAWMMeEHbIIee 3 HAYCHUS (PYHKIMN)

Heab: 3akpenuTh anrOpUTM OTHICKAHMS HAMOOIBIIEr0 U HAMMEHBIIIETO 3HAYCHU N
(GyHKUIMU Ha OTpe3Ke, TO3HAKOMUTD C IPUMEPaMHU 3a7ja4 Ha ONTUMYM, (POpMUPOBATH
HAaBBIK PEIICHUS TPAKTHYECKUX 3aIaHUM 10 TEME 3aHSITHSL.

Teopernueckue cCBeIeHUA:
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Jlns HaXosKIeHHA HAMMEHbIero W HauboabIIero sHaYeHUH QYHKIMH,
HEMPePLIBHOH B HEKOTOPOM NPOMEKYTKE, He0BX0AUMO:

1) HallTH KPUTHYECKHE TOYKH, MPHHALIEKALIHE 3a][aHHOMY TIpOMe-
KYTKY, M BHIYHCTHTE 3HAYEHHA QYHKLIHMK B 3THX TOYKAX;

2) HAHTH 3HAYEHMA QYHKIMHM HA KOHIIAX MPOMEXKYTKA;

3) CpaBHMTH MOJYYEHHBIE 3HAYEHWA; TOTJa HAUMeHbIIee W Hanboneiee
W3 HUX ABIAIOTCA COOTBETCTBEHHO HAMMEHBIIMM M HAMOONBIIMM 3HAYEHH-
AMH QYHKIHMH B pacCMaTpPHBAEMOM IIPOMEKYTKE.

Cojep:xxanue NpakTHYECKOi padoThI:
Nel
Hafiti HauGosbliee H HauMeHbliee 3HAUEHHA

byukuun f(x)= —xgi —2x+ —g—na orpeske [—1; 2].

Pemwenue. DyHRuHs JoCTHraeT CBoero HaHGOJbLIETO WJH
HaHMEHbIIETO 3HAUEHHs Ha oTpe3ke JHOO B TOYKAX IKCTPEMyMa,
J160 Ha KOHIAX 3TOro OTpeska.

1) Hafinem 3HayeHne QyHKUMM Ha KOHuax oTpeska [—1; 2]:

=D ey 2oL 3 =g
(=D =" =2(= )+ = 42+ — =4
11

24 3 3 _ 11
f(2)—-—2—- 22-{-? 8—-4+ 5 5

2) Hanee, HafineM NpoOH3BOAHYIO NaHHOH (QYHKLUMH M NPHPABHSI-
eM ee HYJIO:

x4 3\ 4
"K)=|——-2x+ —| = — —2=2x3-2,
Py =% -2t 5 ) =1
2x3—-2=0, x3—1=0, x=1.
3) BerumcauM sHaueHue 3agaHHON QYHKUHH B 3TOH Touke x=1:

14 3 I 3
()= o =2:14 = =— -2+ = =0.

11
HanGoabllee 3HayeHHe (PYHKLHH paBHO > upd x=2, a Hau-

Menbliee paBHo 0 mpu x=1 (va [—1; 2]).

1
OrBeT fnax= ?1 : fmn=0.

Pemuth JAHHYIO 327124y HA OTpeE3Ke [— 2; 3]
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Ne2
Uucao 86 npeacraBieHO B BHAe CYMMbl ABYX cCJa-
raeMblX TakK, YTO WX NPOH3BeleHHe MakcHMaJbHO. Hafitu 3T caa-
raemMbie,
Pewenune. Ilycthb 3a7laHHOE YHCJIO NMPEACTABJ/€HO B BHAE CYM-

MBI nByx cjgaraemMnolx x H y, T. €.
86=x+y. (%)

[To ycnoBuio 3agauum NpOH3BeJEHHE 3THX cCJlaraeMblX Xy HAOJIKHO
6biTe MakcumaabHo. O603HauuM g (x; y) =xy u 6yaeM HCKaTb Mak-
CHMYM OyHKUMH g (X; y). Dra GYHKUHA 3aBUCHT OT ABYX MEepeMECH-
HbIX X ¥ Yy, OAHaKO, HCMOJb3ysl COOTHOUIEHHe (%), ee MOXKHO IMpen-
CTaBHTb B BUAe (YHKUHH JHIIL OT OAHOH NEPEeMCHHOH X:

g(x, y)=x-y=x(86—x) =86x—x2=[(x).

Tenepb Jnerko wailT 3HaueHHe x, NpH KOTopoM GYHKUHSA [(x) no-
cturaer MakcuMyma. Hafigem npoussoaHywo f/(X) H npHpaBHfieM
ee HyJIO:
f (%) = (86x—x2)" =86—2x=2(43—x),
2(43—x)=0, x=43.
Onpeaenum BTOpOe caaraeMoe: y=86—x=86—43=43.

OTtBeT. x=43; y=43.

Pemiuth TAHHVIO 32124V AJIA 32JJAHHOT0 Yucaa 64.

IIpakTuyeckoe 3ausaTue Ne23

Tema: «PelieHHe 32124 HA HAXO0K/IeHHE Han00J1blIero i HAMMEHbIIEero

3HAYEHUN (PYHKIIUW

I.[e.m;: 3aKpPCIIUTL aJITOPUTM OTBICKAHHA HauOOJIBIIIETO U HAMMEHBIIIETO 3HAYEHHU I

GbyHKUIMU Ha OTpe3Ke, GOPMHUPOBATH YCTOMUYMBBIA HABBIK CAMOCTOSITEIBHOTO

PCUICHUA pa3/IMYHBIX 3a1a4 Ha OIITUMYM.

Teopernueckue cCBeIeHHUA:
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CaMbIMK BaXHBIMI B MPAKTUUECKON JeATEeNLHOCTI YeN0oBeKa ABNAKTCA 334341 O PALMOHANBHOM NCMONL30BAHMN
CPEACTB W NoNyYeHun HanbonsLwen nprbesini.

3TV 332UM UMeHT 0BLLee HA3BaHWe — 3aJ,a4M Ha ONTUMU3ALMIO (OT NATUHCKOTO CNOBa OPtiMUM — «HaWUAYYLLNA»).
Mpy peLleHn 3TIX 3aa4 NCMNoMb3YeTCA MaTeMaT4eckoe MoAenpoBaHie, CHauana cTpoMTCA MaTeMaTyeckasn
MOZENb 334341, 3aTeM BEINOAHAETCA paboTa ¢ 3ToM MOAENLI0, B 3aKNHUEHUN 1aETCA OTBET HA BOMPOC 3334,

PaccMOTpUM Kaxablil 3Tan pelleHus 3aaa4u Ha oNTUMK3aLWio NoApobHee.
[Nepesin 37an. CocTaeneHne MaTemMatUyeckon MoLenu.

1. Ha3oB&M BeNMYWHY B YCIOBUW 334341, HanbonbLuee WM HanMeHbLLee 3Ha4YeHWe KOTOPOI HYXHO HaiTw,
ONTUMW3KPYEMOI BEANUMHOR (B JankHeliwem ByaeM UCNoNk30BaTs cokpalleHune: 0. B.). 06o3Hauaem eé Bykeoii y
nnu uHoi Bykeon (S, V, R, — cvmoTpum no ycnosuio).

2. Buibypaem B ycnoBuM 3aa4m He3aBUCUMYHO NepeMEHHYH), Yepes KOTOPYH MOXHO BbipasuTe 0. B. 3Ty He3aBnCUMYHO
nepemenHyk 0bo3Hayaem Bykeoi x (unw apyroi Bykeoi). B cOOTBETCTBIM C YCNOBUAMM 334341 ONpeaeniem
rpaHuLl ANA 3HaYEHMA HE3aBUCMMON NepemMeHHOM. 310 OyaeT 00nacTLH onpegeneHra ana uckomoin 0. B.

3. Bolpaxaem y uepes v nonyyaem dyHkunio y = f(z) ¢ HaigeHHOI B Ware 2 060acTbio ONpeseneHns
X. NonydyeHa MatemaTuyeckas MOAEb 3a4aqn.

BTopoii 3tan. PaboTa ¢ MaTeMaTnyeckoii MoAensH.
Ans dyrkum y = f(z), z € X, Haxogum Yy WM Y6 VICXOAA U3 YCNOBUA 334241 [1pK STOM MCNONb3YIOTCA
TeopeTnyeckan 6a3a, 3ajaHHan B NepBOM NyHKTe. —

Ana dyrkunn y = f(z), = € X, Haxoamm y,,_, WM Y, - NCXOAA U3 YCNOBMA 3324 [PU 3TOM UCNONL3YIOTCA

TeopeTuyeckas Ba3a, 233aHHanA B NepBOM MyHKTe.
Tpetwnid 37an. OTBET Ha BOMPOC 33434M.

[aétca YETKWIA OTBET Ha BOMPOC 334341, OCHOBLIBAACH Ha pe3ynbTartkl, NoMyYeHHkIe Ha 3Tane paﬁom CMOAeNnkBH.
[Tpumep:

HeoOxodumo ycmaHosume 3abop dna dayHo2o yyacmka npamoyzoneHold gopmer daunoli 120 v, Halddume pazmeper
JaHHO20 y4acmKg, eciu U38ecmHo, Ymo e2o nAowade Aeaaemca Haubossiued.

Pewerue. Mepasili 3man. CocmasneHue Mamemamudeckol modenu.

1. Maowade dauHozo yyacmka Aeagemca onmumusupyemoll eeauqurod (0. B.), m. k. e 3adave Heobxodumo Halimu pazmepsi
yyacmka npu e2o Hauboaswel niowjadu. Beedém obozHaverue: 0. B. 6ydem S.

2. Maoujade yyacmea NpAMOy20A6HOMT GopMsl 23a8UCUM 0M OAUHS! U WUPUHB! NPAMOY20a6HUKA. [Tycme Hesaeucumoll
nepeimeHHol (H. [1) 6ydem dauxa banku, obozHayum eé yepes a.

3. Wupuna b npamoyzonsHuka ceszaHa ¢ e2o daurod u nepumempom: 2 - (a + b) = P (popmyna nepumempa

1
npAMoy20asHUKa). 3Havum, b = 5 P —a.
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el

Maowads npaMoy20aLHUKA S esluucAgemca no popmyae: S = ab.
1
S=a(—-P—a)
(5 P—a)

Mamemamuyeckad Modens 3adayu cocmasaeHa.

Bmopod aman. Paboma ¢ Mamemamuyeckold MOJesH.

Ha 3mom 3mane dna gyHkyuu S = a(— - P — a), Hado Halimu S, .

5

Monayyunu:
S = a(%P— a);
S = %Pa — a?;
1 _ 1p =
S5 = 2_F' 2a.
Kpumuveckux moyek Hem. Halidém cmayuorapHsie moyku. [IpupaeHAe NPoU3e00HYI0 K HYAK), NOAYYUM:
%P —2a = 0;
o _1p. 1
2a = 2P, a= 4P.

1
a= IP — MOYKa MOKCUMYMa @YHKYUU. 3HaYUM, no meopeme u3z nyHkma 1.

Tpemud aman. Omeem Ha eonpoc 300a4u.
B 300aye cnpawugaemcs, Kakue pasmepsl 00AX¥EeH uMems yyacmok npu Haubonswweld naowjadu. Mer onpedeaunu, ym:

0/UHa @ yyacmka, paeHa ZP =1 120 = 30 m. Halidém wupury y4acmka:

b= =-P—a;

b= 5-120—30 = 30.

Bl = b=

Omeem: pasmep yyacmka npu Haubonewed e2o naowadu cocmasaaem 30x30 m.

Coaep:kaHue NPpaKTHYecCKOoH padoThI:
Nol
KakoBbl DOJKHEL ObITh CTOPOHBI NPSIMOYTOJNILHOTO Y4YacTKa,
nepuMetp Kotoporo 120 M, yro6bl nJollaab 3TOro y4acrka
Obls1a HauboJsbiueh?

Ne2
IIpsiMOYro/ibHbI# y4acTOK 3eMJH MJOILaAbIo 4 Ta oropaxH-
Baercsi 3ab6opoM. KakoBu m0/XHB! ObITb pa3Mepn ydact-

Ka, 4TobB nepuMeTp OblJ1 HAUMEHBLUHM?
No3
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Yucio 48 npeacraBieHO B BHAE CyMMbl [ABYX CJaraeMsbix,
TaK, YTO HX NPOH3BeJeHHE MaxkcuMajabHo. HafitTu 3TH cha-
raeMble.

Ne4(*)
HaiiTu 4HC/IO, KOTOpOe RpeBHIIANO Gb CBOHA YTPOEHHLIH
KBaJpaT Ha MaKCHMaJbHOE 3HAYeHHeE,

KourpoabHas padora No5 mo teme: «IIpousBoaHas GyHKIMHU, €€ MPUMEHEHHE»

Bapuant 1.
1. Hailinute npou3BOAHYIO (DYHKIUU:

a)y=§x3+f; 6)y=—%x3+6v’1; B) ¥ =4x” + cosx

2. Boruncmuref (—2), ecnu f(x) = —x3 + ixz

3. Haitaure yrioBo# ko3 pUIMEHT KacaTeabHOU K rpaduky GyHKIWH :
y =2 + ctg x B TOuKeXy =;—r

4. Touka ABUKETCS] IOKOOPAUHATHON MPSIMOIl 110 3aKOHY

x(t) =363 — 2t* — 7, rne x(t) - xoopauHaTa TOUKH (B METpPax) B MOMEHT BPEMEHH
t (B cexynaax). Haitgure ckopocTh TOUKH yepe3 3 ¢ Tociie

Hayvasa JABIKCHUS.

5. Ha pucynke n3obpaxen rpaguk Gpynkuun ¥ = f(x)u xacarensHas K HEMy B
Touke ¢ abermecoit Xg = 1. Haiimure f (xg).

6. CocTaBbTe ypaBHEHHE KacaTeIbHON K rpaduKy QyHKIIUU
f(x) = x* — 4x — 1,8 Touxke ¢ abcrumccoii Xg = —3.

7. Haitnute mpou3BoAHYI0 (pyHKIUU:

y = —3 cos(8 — 2x).
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8. Hanumure npaBuiio Hax0XACHUSI TPOU3BOIHOM YaCTHOTO, UCTIOB3Ys (PYHKIIHH
m(q)u p(n).

Bapuanr 2.
1. Haligute npou3BOAHYIO GYHKIIUU:

a)y=%xﬁ—£; 6) ¥ =5x3 +2+/x; B) y=—3x3—2cosx

2. Boruuciuref (—2), ecmu f(x) = 2x% — %xz +x

3. Haitagure yrioBoit koauiiueHT kacateabHON K rpaduKy GyHKIUH:
y =3 — 2 tg XB TOUKE Xy =73—F

4. Touka ABUKETCS TOKOOPAUHATHON MPSIMOM 110 3aKOHY

x(t) = -2t +t— 41, rae x(t) - KOOpJIMHATa TOYKH (B METPax) B MOMEHT
BpeMeHu I (B cexyHaax). Haitnure ckopocTh TOUKH Yepe3 2 € Mocie

HayaJia JIBUKEHUS.

5. Ha pucynke n3obpaxen rpapuk pynkuun ¥ = f(x)u xacarensHas K HeMy B
TouKe ¢ abcumccoit Xg = 2. Haitmuref (xq).

y4

P14 : - XN
—4 | -2 | 2 X
S

R

6. CocTaBbTe ypaBHEHHE KacaTeJIbHON K rpauKy GyHKIUN

f(x) = 3x% + 2x — 3,8 Touke ¢ abcuuccoii Xg = —4.

7. Haiinure npousBoanyto pynxuuu:y = 4 sin(2 — 3x).

8. Hanuwre mpaBuiio HaXOXKAEHUS IIPOU3BOIHON IPOM3BEACHUS, HCIIOIb3YSI
bynkuu W(p)u g(m).

Cpe3oBasi KOHTPOJILHAsE padora 3a 1 nmoayroaue 2024-2025 v4. roga

Cpe3oBas KOHTpoJIbHAs padoTa 3a 1 momyroaue 1 Kypca cooTBETCTBYET paboueii
nporpamme o01mieo0pazoBareabHON TpoduiabHON yueoHoi aucuurinasl - OJ1.3
«MaremaTuKay, peiHa3HaYeHHON U1 U3YYEeHHSI MATEMaTUKU TIPU peasn3alun
IpOrpaMMbl CpeIHero o01ero oopazoBaHus B Ipeziesax 0CBOEHHs 00pa30BaTeIbHOM
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nporpammsel CITO no cnenuansrocty 09.02.06 CeTeBoe U CHCTEMHOE
aIMUHUCTPHPOBAHUE.
Kontponupyembie pa3aensl 1 TEMbI IPUBEICHBI B TAOJIUIE U BKIIOYAIOT YUeOHBIi
MaTepHall, u3ydaemblii B 1 momyronuu 1 xypca.

Ne n/m| HaumeHoBaHMe pa3aesioB, TeM, H3y4YaeMbIX B ITo dakTHye
TeyeHue 1 moayroamus 2024 — 2025 yu.roga NporpamMMe | CKM J1aHO
1 |Pa3ges 1. IloBTOpeHne Kypca MaTeMaTUKHU 14
OCHOBHOM IIKOJIBI =
2 |Paznen 2. I[IpsiMble U IJIOCKOCTH B MPOCTPAHCTBE 14
3 |Pa3gexa 3. KoopauHaTsl U BEKTOPHI 10
4  |Pa3nen 4. OCHOBBI TPUTOHOMETPHH. 26
Tpuronomerpuyeckue GyHKUNH
5 |Pazmeu 5. 4
KomiuiekcHbIe yuciia
6 |Pa3men 6. [IpousBogHas pyHKIHH, €€ 28
NpPUMEHEHHUe
6.1 |Tema 6.1 2
[TonsTre nponsBoaHOU. @OpMyIIBI U PABUJIIA
b depeHurpoBanus
6.2 |Tema 6.2 2
[IponsBoaHbBIE CYMMBI, PA3HOCTH NPOU3BEIACHNUS,
YaCTHOT'O
6.3 |Tema 6.3 4
[Tpou3BogHBIE TPUTOHOMETPUUECKHUX (DYHKITHIA.
[TpousBogHas CIOXKHON PYHKITUU
6.4 |Tema 6.4 2
[TonsiTue o HenpepbIBHOCTU (PyHKIIMU. MeTon
WHTEPBAJIOB
6.5 |Tema 6.5 2
['eomerpuyeckuii n pU3NUECKUN CMBICIT
IIPOU3BOJHOM
6.6 |[Tema 6.6 2
DOU3NYECKUN CMBICJI TPOU3BOIHOM B
po(eCCHOHANTBHBIX 3a/1auax
6.7 |Tema 6.7 2
MoHOTOHHOCTH QYyHKIMU. TOUKH SKCTpeMyMa
6.8 |Tema 6.8 2
WccnepoBanne GpyHKIui U nocrpoeHue rpadukos
6.9 |Tema 6.9 HauGonpiiee 1 HauMeHbIIIee 3HAYCHUS 2

byHKIIMN
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6.10 [Tema 6.10 6
HaxoxaeHrne onTuMaibHOTO pe3yibTaTa ¢
TIOMOIIIHIO TIPOM3BOHON B MPAKTHUECKUX 3a1a4axX
Haunmenbiiee u Hanbobiee 3HaueHUE QYHKITUN 2
HaxoxaeHrne onTuMaabHOTO pe3ysibTaTa B 3a7a9ax 2
Ha HanOOJIbIIIee U HAUMEHbBIIIEe 3HAYCHUS PYHKITUH

Cpezoeas KonmpoJabHas padoma paccuumana Ha 45 munym.

1 BapuaHT
Yacro 1

Nel
Touku M u N saBisitorcst cepenunamu pedep AB u AD nupamuast DABC. I1o kakoi
npsiMoit iepecekarotcs miaockoctu BCM u CDN?

[)
N
A B
C
1) AD 2)AC 3)AB 4) MN
N2

Haiitu koopauuatel u amuHy Bektopa AB, ecmu A (-1; 0; 2), B (1, -2; 3)
Ne3

Beruucnuts sin @ , eciau COS & = -% 51 g <a<T
Ne4

Haiitn cymmy, pa3HOCTb, IPOU3BEICHUE, YACTHOE IBYX KOMIUIEKCHBIX YHCEI B
anreOpanveckoi popme: Z;=3-71,2Z; =2 —1i

Neb
MarepuasbHas TOUKA JIBMKETCS IPAMOJIMHERHO 1o 3aKoHy S (t) = t* — 4t%. Haiimure
CKOpOCTb U yckopeHue B MoMeHT t = 3 c. (IlepeMelienne nu3zmepsercst B METPaXx)

Yacrp 2
Ne6
Pemure ypaBHenue 2cos”x—3cosx+1=0
Ne7

2

X
HccnenoBath GyHKITHIO HA YETHOCTD ) =
x —
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Ne8
Haiiti HauMeHbInee u HaubonblIee 3Hauenus Gynkmuu f(x) = x* — 8x% — 9 ma
orpeske [—1;1]

2 BApUAHT
Yacrp 1

Nel
Touku M u N sBistorcs cepeaunamu pedep AB u CD mupamuasl DABC. Tlo kakoit
npsiMoi repecekarotcs miiockoctd BDM u BCN?

D
A B
: C
1) AB 2)BD 3) MN 4) CD
N2

Haiitu koopaunatel u anuny Bekropa AB, eciu A (-35; -17; 20), B (-34; -5; 8)
Ne3

Beraucauts COS & , eciu Sin & = -% U< @< ?'2—1
Ned

Haiitu cymmy, pa3HOCTh, IPOU3BE/ICHUE, YACTHOE JIBYX KOMILUIEKCHBIX YHCEII B
anrebpandeckoi popme: Z;=2 + 61,2, =-2 + i

Ne5
MarepuasnbHasi TOUKA JBHKETCS IPAMOJIMHEHHO 1o 3aKkoHy S (t) = t? — 4t2. Haiigure
CKOpOCTh U yckopeHue B MoMeHT t = 5 c. (Ilepemenienue nusmepsiercst B METpax)

Yactb 2
Ne6
Pemre ypasHeHue 28inx—5sinx +2 =10
Ne7
WccnenoBath GyHKIUIO HA 9€THOCTD y = Ll
x —
Ne8

Haiiti HauMeHbInee U Haubonbliee 3HaueHus Gynkuuu f(x) = x* — 8x% — 9 ma
otpeske [0;3]

Oo0I11ee KOJNYECTBO 0AJJI0B 32 CPE30BYVI0O KOHTPOJILHYIO padoty — 20
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Kpum epuu OueHKu.

«5S»-pabota BrimtostHeHa Ha 90-100% (18-20 6amioB)
«4»-pabota BoImoHeHa Ha 75-85% (15 — 17 GaioB)
«3»-pabota BeITToTHEHA Ha 55-70% (11 — 14 GatoB)
«2»-pabota BeinoiHeHa Ha 50 u menee % (0 — 10 GamioB)

3.7. 3aganusa 1Jis OlleHKH 0CBOeHHUsi pa3jaena 7 «VMHOrorpaHHMKH M Teja
BPAlllCHUNA»

IIpakTuyeckoe 3ausaTue Ne2d4
Tema: «CuMMeTpHUA B IPUPOIC, APXUTEKTYPE, TEXHUKE, HCKYCCTBE»

Heab: nonyuntes uHpoOpMauioo 00 UCHOJb30BAaHUM CHUMMETPUHM B TPHUPOJE,
apXUTEKTypEe, TEXHUKE, UCKYCCTBE, HA TPUMEpax HAWUTH U MOKa3aTh CUMMETPHIO KaK
OCHOBY KpPacoThl B IIPUPOJI€, TEXHUKE, APXUTEKTYpPE U UCKYCCTBE, COBEPIIICHCTBOBATh
HaBBIK CAMOCTOSITEIILHOIO MOJy4YeHUsI U 00paboTKu UHGOPMAIUH.

Conep:kaHue NPAKTHYECKOM PadOThI:
OdopMuTth oT4eT (¢ MCNOJH30BAHNEM WILJIIOCTPATHBHOIO MATEPHUAJIA) 1O
CJAeVIOIIEMY ILIAHY:

1) CummeTrpust B IPUPO/IE.

2) CUMMeETpHS B apXUTEKTYpeE.

3) CummeTpusi B TEXHHKE.

4) CuMMmeTpusi B HCKYCCTBE.

5) 3aki04eHHe 0 TeMe MPaKTUYeCKOi padboThl Ne 24,

Kaosicowtii nynkm nnana packpwieaemcs He menee uem 7-10 npeonoscenuamu,
Ha OCHOGAHUU KOMOPBIX 0e1aemcs 861800 NO KAHCOOMY pa3odely omuemad.

1o >cenanuro cmyoenmoe gpopmupyemcesa omuemuas I1eKmMpoOHHAA
npe3eHmayus no Mamepuaiam npaKxmudeckoil pavomaot Ne24.

B 3aBepmienne [TP No24 (st packpbITust TyHKTA S IJIaHA) HEOOXOIUMO
MIPOCMOTPETh JAEMOHCTPAITMOHHBIN MaTepHa M0 TEME IPAKTUIESCKON paboThI
(ceputkm https://www.youtube.com/watch?v=9dH1eECAB20
https://www.youtube.com/shorts/NylEnuMf8Rs
https://www.youtube.com/watch?v=MF173HIVscA)

IIpakTuyeckoe 3ausaTue Ne25
Tema: «CuMMeTpHus B OBITY»
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https://www.youtube.com/watch?v=9dH1eECAB2o
https://www.youtube.com/shorts/NylEnuMf8Rs
https://www.youtube.com/watch?v=MF173HIVscA

Heab: nonyuuts uHGOpPMAIMIO 00 HCIOJIL30BAaHUM CUMMETPUU B OBITY, B
11€JI0M, B TIOBCETHEBHOM >KM3HM JIFOJIeH, Ha IPUMEpax HAWUTH U TTOKa3aTh CUMMETPHIO
KaK OCHOBY KpacOThl MU COPa3MEPHOCTH BO BCEX acCMEKTaX YeJIOBEYECKOM KH3HH,
COBEPIIICHCTBOBaTh  HABBIK  CAMOCTOSITEIBHOTO  TOJYyYCHUS U OOpabOTKH
nHpopMaruu.

Cojep:xxanue NpakTHYEeCKOi padoThI:
OdopMHUTL 0TUYET (C MCIOJb30BAHHEM MJLJIIOCTPATHBHOIO MaTepHaJja) 1o
CJEAVIOLEeMY IIAHY:

1) OmnpenencHre CHMMETPHH.
2) llenTpanbHas CHMMETpHSI.
3) OceBasi cuMMeETpHSL.
4) CuMMeTpusi OTHOCHTEIIFHO TUIOCKOCTH.
5) CummeTpus BpalieHusl.
6) UenoBek — CyIIECTBO CHMMETPUYHOE?
7) TlpuMepbl HCIIOB30BAHHUS CUMMETPHH B OBITY U MIOBCETHEBHOM KU3HH JIFO/ICH.
8) 3akio4yeHHE 0 TeMe MPAKTUYECKON padboThl Ne 25.

Kaswcowii nynkm naana packpuvieaemcs ne mernee uem 7-10 npeonosrcenuamu,
HA OCHOBAHUU KOMOPBIX 0€/1aemCs 6b1600 NO KAXHCOOMY pazoely omuema.

1o scenanuto cmyoenmos gpopmupyemcsa omuemHasn INeKmpoHHAA
npe3enmayusn no Mamepuanam nPaAKmudeckoi paoomaot Ne25.

B 3aBepmienne [TP No25 (myist packpbITHst TyHKTA 8 MJIaHA) HEOOXOIUMO
IPOCMOTPETH IEMOHCTPAIIMOHHBIA MaTepHall IO TEME MPAKTHIECKON pabOThI
(cchukH

https://www.youtube.com/watch?v=HVIqyKcfgls
https://www.youtube.com/watch?v=4nk5Cb2uC8s)

IIpakTueckoe 3ausaiTue Ne26
Tema: «IIpaBHJILHBbIE MHOTOTPAHHUKH, X CBOUCTBAa»

Iesb: 3aKpenuTh, CHCTEMAaTU3UPOBATh U KOPPEKTHUPOBATh 3HAHMS IO TEME
«[IpaBrsIbHBIC MHOTOTPAaHHUKH U X CBOWCTBAY, OMPEIEIIUTh YPOBEHb YCBOCHUS
3HAHW, COBEPIICHCTBOBATH HABBIKMA CAMOCTOSTEIBHOW PabOTHI 110 MOMCKY U
o0paboTke yueOHOIl nHpopMaruy.
Teopernueckne cBeIeHUs M MPUMEPBI 32124
MHOrorpaHHuk.
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https://www.youtube.com/watch?v=HVlqyKcfq1s
https://www.youtube.com/watch?v=4nk5Cb2uC8s

MHo2oepannuk — TeOMETPUUECKOE TEJI0, OTPAHUYEHHOE TIOCKUMU
MHOTOYTOJIbHUKaMHU. MHOTOYTOJIbHUKH, OTPAHUYUBAIOIIME MHOTOIPAHHHUK |,
HA3bIBAIOTCS 2PAHAMU, UX CTOPOHBI - péOpamu, a BEPUIUHBI - 6epUUUHAMU
MHOTOrpaHHuKa. OTpe3Ku, COeTUHSIONINE IBE KaKhue-HUOYAb BEPILIUHBI, HE
JeXalllke Ha OJHOW IPaHU, Ha3bIBAKOTCS OUA2OHAIAMYU MHOTOTPAHHUKA.

Mpg1 Oyzem paccMaTpuBaTh TOJBKO BBIMTYKJIBIE MHOTOIPAHHUKH, T.€. TAKHE,
KOTOPBIE PACIIONOKEHBI IO OJHY CTOPOHY OT Ka) 0 CBOEH T'paHH.

Hpusma.

IIpuzmoti Ha3bIBa€TCA MHOTOTPAHHUK, Y KOTOPOTO JIBE
I'PaHU - paBHbIE MHOTOYTOJIBHUKHA C COOTBETCTBEHHO
napajuieIbHBIMA CTOPOHAMHU, & BCE OCTAJIbHBIC TPAHU -
napajijieIorpaMMabl.

MHOTOYTOTBHUKH, JISKAIIHE B TTapaJLICTbHBIX
TJIOCKOCTSIX, HA3BIBAIOTCS OCHOBAHUAMU TIPU3MBIL;
MIEPTICHANKYJISAP, OMYIIICHHBIA U3 KaKOW-HUOYIb TOYKH
OJTHOTO OCHOBAHWMS Ha IPYTO€, HA3bIBACTCS 8b1COMOLL
npu3Mel. [laparnienorpaMMbpl Ha3BIBAIOTCS OOKOBLIMU
2paHsAMu TIPU3MBI, & UX CTOPOHBI, COSTUHSIONINE
COOTBETCTBEHHBIC BEPIITMHBI OCHOBAHUH, - HOKOBbLIMU
pébpamu. Y nipu3Mbl Bce O0OKOBBIE pEOpa paBHbI, Kak
OTPE3KH MapaAJJICIbHBIX MPIMBIX, 3aKJIIOUEHHBIE MEXKTY
napaieIbHbIMH TUIOCKOCTSIMHU.

[T1ockocTh, MpoBeAEHHAS Yepe3 Kakue-HuOy b 1Ba
OOKOBBIX peOpa, He IPUHAIIICIKAITUX OJHONU IPAHH
MIPU3MBI, HA3bIBAETCS OUACOHANbHOU NIIOCKOCbIO.

[Tpu3ma, 60koBBIE peOpa KOTOPOUH MEPHEHANKYIISPHBI OCHOBAHUSIM, HA3bIBAETCS
IIPsIMOM, B IPOTUBHOM Clly4ae — HakJIOHHOU. [Ipsimas nmpusma, y KOTopoil B
OCHOBAHUSAX JIEXKAT MPaBUIIbHBIEC N-YTOJIbHUKH, HA3bIBAETCS NPABUTLHOU.
HHapaanenenumnen.

Ilapannenenunedom Ha3bIBAIOT IPU3MY, Y KOTOPOIl OCHOBAHMSIMH CITy’KaT
NapaJlJIeIOrpaMMBl.

[Ipsimoii mapasnenenuIe Ha3bIBaeTCs NPAMOY20IbHbIM, ECIIA €70 OCHOBAHUS -
IPSAMOYTOJIbHUKHU.

Tpu peOpa npsMOYTroabHOTO Mapaijiesienuneaa, CXOIIIIMUecs B OTHOM BepIInHE,
Ha3bIBAKOTCS €r0 UIMEPEHUAMU.

[IpsAMOYTOJIBHBIN MapaJIIENENUIIE], UMEIOIIUN PABHBIE U3MEPEHUS, Ha3bIBACTCS
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KyooM.

CroiicTBa rpaHeil M [uaroHaJjieil napaJiejenumnena.

1. Teopema: B nmapaJiesienumneae NpOTUBONOJIOKHbIE TPAHU PABHbI U
napaJjuieJibHbl.

2. Teopema: B napasienenunejae Bce YeTbIipe IMArOHAJIM NepPeceKkaloTcs B
OIHOM TOYKE M JeJsATCH B Hell MoIoJiaM.

3. Teopema: B npsimoyroibHOM napaJujiejenumneae KBaapar J1000ii JUaroHaIu
pPaBeH CymMMe KBaJApaToB TPEX ero u3MepeHmil.

IHupammuaa.

Ilupamuooti Ha3bIBaE€TCSI MHOTOTPAHHUK, Y KOTOPOT'O
OJlHA I'paHb, Ha3bIBacMasi OCHOBAHHUEM, €CTh KaKOM-
HUOYZb MHOTOYTOJIBHUK, & BCE OCTaJIbHbIC TPaHH,
Ha3bIBacMble OOKOBBIMHU, - TPEYTOJIbHUKH, UMEIOILINE
OOIIyIO BEPIIHHY.

OO01ast BepirMHa OOKOBBIX TPEYTOJIBHUKOB
Ha3bIBAETCS epUIUHOL TUPAMUJIb, @ IEPIICHIUKYJISD,
ONYILCHHBIA U3 BEPIIMHBI HA OCHOBAHHUE, - €€
8b1COMOU .

[110ckoCTh, MpOBEAEHHAS Yepe3 BEPIIMHY MUPAMUJIBI U KaKyIO-HUOYAb THMAroHab
OCHOBAHMSI, HA3bIBAETCS OUACOHANbHOU NIIOCKOCbIO.
[Tupamuabl OBIBAIOT TPEYTOJBHBIE, YETHIPEXYTONbHBIE U T.J., CMOTPSA [0 TOMY, JIEKUT
JI1 B OCHOBAHUM TPEYT'OJIbHUK, YETBIPEXYTOJIBHUK U T.1. TpeyroibpHas nupamMmuaa
HA3bIBACTCS mempa’0pom; y TAKOW MUPAMUJIbI BCE YETHIPE IPAaHU - TPEYTOJIbHUKH.
[Tupamuaa Ha3bIBAETCS NPABUILHOU, ECIIU, BO-TIEPBBIX, €€ OCHOBAHUE €CTh
IIPAaBWJIBHBIM MHOTOYTOJIHUK M, BO-BTOPBIX, BEICOTA IIPOXOAUT YEPE3 LEHTP ITOTO
MHOTOYTOJIbHUKA. B nipaBuiibHOM nupamuie Bce O0KOBbIe pEOpa paBHBI MEXKITY
co0oii. [loaTomy Bce OOKOBBIE TpPaHU IPABMIIHHOM MUPAMUIBI - PABHBIC
paBHOOEIpEHHBIC TPEYTOIBHUKHU. BhIcOTa OOKOBOM IpaHU MPABUILHON MTUPAMUJIBI
Ha3bIBAETCS anogemol.
YacTs nupaMuibl, 3aKJIF0YEHHAS MEXAY OCHOBAHUEM U CEKYLLIEH INIOCKOCTHIO,
napasuieIbHOM OCHOBAaHUIO, Ha3bIBACTCS yceuénHou nupamuooil. IlapannensHbie
MHOT'OYT'OJIbHUKH Ha3bIBAKOTCA OCHOBAHUAMU, & PACCTOSTHUE MEXKY HUMH - 8bICOMOU.
VYceu€HHas nupaMuia Ha3bIBA€TCs NPABUILHOL, ECIIM OHA COCTABIISIET YACTh
MIPAaBWJIBHOW MUPAMUIBI.
boxoBasi NOBepXHOCTH NPU3MbI M IMPAMHU/BbI.
1. Teopema: bokoBasi MIOBepXHOCTb NPU3MbI PABHA NPOU3BeICHUI0
NepHeHINKYJISIPHOI0 cedeHusi Ha 00KOoBOe pedpo.
Caeacreue: bokoBasi HOBEPXHOCTH NPSIMOi PU3MBbI PABHA NPOM3BeIeHUI0
NepuMeTpa OCHOBAHMS HA BBICOTY.
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2. Teopema: bokoBasi NOBePXHOCTh NPABUJILHON NMHPaAMH/IbI pABHA
NPOM3BEACHUIO IEPUMETPAa OCHOBAHUS HA MOJIOBHHY anogeMbl.

3. Teopema: BokoBasi HOBEPXHOCTh NMPABU/IbLHON YCeUEHHOM NMMPaAMU/IbI PaBHA
MPOM3BEACHHUIO N0JIyCYMMBI IEPUMETPOB 000MX OCHOBAHMI Ha anogemy.

2. Ilpumepsbl

1. Inowaows 60Kk060I1l nOBEPXHOCMU NPABUILHOI MPEY20TIbHOU NPUMbL PABHA
niaowiaou ocHoganus. Boluucaume onuny 60K06020 peopa, eciu cmopona
OCHO8aHUA 7CM

Pemenne.

[1nomaas NpaBUIBHOTO TPEYTOJIBHUKA B OCHOBAHUY ITPU3MbI HAXOAUTCS 110
bopmyie:

ITo ycnoBuro 3anaum a =7 cM

Tak kak MIoIaas TPaHU IPU3MBI B JAaHHOM ciydae Oyner paBHa 7h, rae h - BeicoTa
OOKOBOT0 pedpa, KOJIUYECTBO rpaHell - TpH, TO

49\3 /4 =3 *7h

49V3 /4 =21h
OTKyJ1a
h=7v3/12

OTBeT: [MHa GOKOBOTO peGpa MPaBUIBHOI TPEYTOIBHOM IPH3MBI paBHa 7V3 / 12
2. Haiioume ninouwyadb npasuinbHoil mpeyzonbHoil RPU3Mbl, CHOPOHA
OCHOBAHUA KOMOPOi 6 cm, a evicoma - 10 cm.
Pemrenue.
[T1o1maas TpaBUIILHOTO TPEYTOJIbHIUKA B OCHOBAHUY TIPU3MbI HAXOAUTCS TI0
bopmyie:
ITo ycnoBHIo 3amaun a = 6 cM otkyma S = V3 /4 * 36 = 93
[TockoJIbKY y IPaBUILHOU TPEYTOJIBHOM IPU3Mbl OCHOBAHHM J1BA, TO ITUIOIIAb
OCHOBaHMI Oy/IeT paBHa
ON3*2= 18V3
[Tnomaae Kaxxao# u3 rpaneit oyner papHa 6 * 10 = 60, a TOCKOIBKY I'paHelt TpH, TO
60 * 3 =180
Takum 00pa3om, TIOHIAb MOJTHON MOBEPXHOCTH MPU3MBI OyeT paBHa 180 + 18V3 ~
211, 18 cMm KkB.
Otser: 180 + 18V3= 211,18
3. B npasunvnoii uemuipéxyzonvnoii npuzme niouiads ocnosanusn 144 cm’, a
eévicoma 14 cm. Haiimu ouazonans npuzmsl u njiouwyadsv noJIHOuU
noeepxHocmu.

Pemenne.

80



[IpaBWIBbHBIN YETHIPEXYTOJNIBHUK - 3TO KBaAPAT.
CoOTBETCTBEHHO, CTOPOHA OCHOBaHUs OYyJIeT paBHA V144 = 12 em.
OTkyzaa nuaroHaib OCHOBAHUS MPaBUIILHON MPSAMOYTOIBHOM MPU3MBI Oy 1T

paBHa
V(122 + 122 ) =288 = 1242

Jlnaronasib IpaBUJIbHOM NMPU3MBI 00pa3yeT C TUaroHaablo OCHOBaHUS U
BBICOTOM MTPU3MBI IPSIMOYTOJIbHBIN TpeyroiabHUK. COOTBETCTBEHHO, T10
Teopeme [ludaropa quaronans 3aJaHHON MPABUIBHON YETHIPEXYTOJIBHON
pU3MBbI OYJET paBHa:

V((12V2 )2 +14%) =22 cm

OtBer: 22 c™m

4. boxosasa zpans npasunvnoit mpey2oibHoil nupamuodsl npeocmaesniem
C00011 nPAGUNLHBLIL MPEY20IbHUK, N0UA0b KOmopozo 1 6N3cem?.
Buvtuucaume nepumemp ocrnosanua nupamuowl.

Pemenne.

[IpaBUIBHBIN TPEYTONBHUK - ITO PABHOCTOPOHHUI TPEYTOJIbHUK.
CooTBeTCTBEHHO, OOKOBas TpaHb MUPAMHUJIBI IPEJICTABIISIET COOOM
PAaBHOCTOPOHHUM TPEYTOJIbHUK.

[Tnomanb paBHOCTOPOHHETO TPEYTOJbHUKA PaBHA:

S = ?az = iR‘ = 3/372
COOTBeTCTBeHHo:
16V3=2a’3/4

16=a%/4

a’ =64

a=8cMm

OcHoBaHMEM MPABUWIBHOW TPEYTOJbHOW MUPAMUJIBI ABJISIETCS MPABUIBHBII
(paBHOCTOPOHHUI) TPEYTOIBHUK. TakuM 00pa3oM, MEpUMETP OCHOBAHMUSI
MUPAMUJIBI PABEH

8*3=24cwm

OtBer: 24 cMm.
Coaep:xkanue NPaAKTHYIEeCKOd pad0ThI:

3apanme Nel.Beimonnute kpoccBop «IIpaBriIbHbIE MHOTOTPaHHUKI
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‘ 2

M

‘ 7

i

10

L]

13

Ilo ropu3onrasnm:
2. [IpaBHIIbHBINM
mecturpanHuk. 4. Iliockue
MHOTOYT'OJIbHUKH, U3 KOTOPBIX
COCTOHUT MTOBEPXHOCTh
MHOTOTPaHHHKA. 6.
[IpaBuIBHBIM
JIBaAATUTPAHHUK. 1.
[IpaBunbHbIN

NBeHaauaTurpanHuk. 9. M3 kakoro MHOroyrojibHMKa cocTouT KyO. 11. Beimykmnas
TOYKa, COEAMHSIONIAs MHOTOYTrOJIbHUKKA MHoOrorpaHHuka. 12. JlpeBHerpeueckuit
¢dunocod, nmoapoOHO oOmMUCaBIIMKA TMpaBUibHbIE MHOrorpaHHuku. 13. [lpaBuibHBIM
BOCbMUTPaHHUK.
ITo BepTHKaAIN:
1.TpeyronbHas nupamuaa. 3. CTopoHa rpaHd MHOTOTpaHHUKA. 5. Teso, HOBEpXHOCTh
KOTOPOTO COCTOUT K3 KOHEYHOTO YHCJa IUIOCKUX MHOTOYTOJBHUKOB. 8. ABTOp
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Teopembl (popmyinbl) B+I'=P+2, moKa3pIBAIOIICH 3aBUCUMOCTh MEXKIy BEpIITHHAMH,
rpaHsMu ¥ pé€Opamu BbITyKiIoro mMHororpanHuka. 10. M3 kakoro MHOroyrojbHUKa
COCTOUT TETPAdP, OKTAIIP.

3aganune Ne2. Pemure 3amaun:
Bapuanr 1

1. B npaBuibHO# TPEyroiabHOM MUpaMUJe€ CTOPOHA OCHOBAHUS paBHA 8
cM, aniopema paBra 13 cm. Haiinure miomaas moJHON MOBEPXHOCTH.

2. B npaBmibHON 4eTHIPEXYTOIBHON TIPU3ME TUIOMAAsL OCHOBaHMs 144
cM?, a BeicoTa 14 oM. Haiiti amaronans MIPU3MBI U IUIONIAAb TTOJHOU
MIOBEPXHOCTH.

Bapuanr 2

1. B npaBuibHOM 4eTHIPEXYTOIBHON MUpaMKie CTOPOHA OCHOBAaHUS paBHA
8cM, armodeMa paBHa 12 cM. HaliiuTe miionaab mogHOM MOBEPXHOCTH.

2. Ilnomanb 60KOBOM MOBEPXHOCTU MPABUIILHOMN TPEYTOIHHOM MPU3MBI
paBHa IJIOLIAM OCHOBaHUs. Brrunciaute nnuHy O0KOBOro pedpa, eciu
CTOpPOHA OCHOBAaHUA 7CM

IIpakTnueckoe 3ausaitue Ne27
Tema: «KoHYC H ero 3JieMeHThD»

eab: 3aKpenuTh, CACTEMATU3UPOBATh U KOPPEKTUPOBATh 3HAHMUS 10 TeMe «KoHyc u
€r0 DJIIEMEHTBI», YIYUTHCSI UCTIOJIb30BAaHUIO (DOPMYJIT BEIYHMCIICHUSI OOKOBOM M MOJTHOM
MOBEPXHOCTEN KOHYC M YCEYEHHOT0 KOHYCa, COBEPILICHCTBOBATh HABBIKU
CaMOCTOATEILHOM pabOTHI B PEIICHUH MPAKTUYECKHUX 3a]1a4.
Teoperuyeckue CBeJeHMA:
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Konycom HasbIBaeTcs Teji0, OrpaHUYEHHOE KO-
HHAYECKOl MOBEPXHOCTHIO U KPYroM c¢ rpasunei L

KoHuuyeckasa NOBEPXHOCTh HA3BIBAETCA OOKOBOM
IIOBEePXHOCTHIO KOHYCa, & KPYr — OCHOBaHHEM KO-
HyCa.

Touka C — BepmmMHA KOHYCa, a 00pa3yionue Ko-
HUYECKO# IOBEPXHOCTH — o0pasyioiye KOHyca.

IIpamaa OC HasblBaeTCA OCHI0O KOHYCa, a OTpe-
30K OC HasLIBaeTCA BHICOTOM KOHYCA.

3aMeTHM, UYTO KOHYC MOXKeT ORITh HOJIY4YeH Bpa-
MeHHeM IPAMOYTOJbHOTO TPEeyroJbHUKa BOKPYT L
aoboro xkarera, Ipu 3ToM 60KOoBaA IOBEPXHOCTH
KOHYyca o0pasayeTca BpallleHHEeM I'HIOTEeHY3kl, 4 OCHOBaHMe — BpallleHHeM
KaTeTa.

CeueHne KoHYyCa IIJIOCKOCTBIO, IIPOXOAAIEN yepe3 0OCh KOHYCa, Ha3bIBAeT-
CHA OCeBBIM.

Sﬁox. = nRI; Snonn. = Sﬁox. + Socn.;
1
Spomn. =TR(R+1); V= gnRzH )

Eciu KoHyc nepecedb HNJIOCKOCTBLIO, IIEPIEHAHN-
KyJ/IAPHOM K ero oCH, TO Ta 4YacTh KOHYycCa, KOTopasa
3aKJUYeHa MeX Iy ceKylleH IIJIO0CKOCThIO ¥ OCHOBA-
HUCM, Ha3biBaeTCA YyCedeHHBIM KOHYCOM

OTpes3ok, coefUHAIMNNA IIEHTPHl OCHOBAHHI,
Ha3bIBaeTCsA BBICOTOM YCEUEHHOT0 KOHYcA.

YacTh KOHMYECKOX MOBEPXHOCTH, OTPAHUYHBAIO-
1iad yceyeHHBIH KOHYC, Ha3hlBaeTcsd ero 60KoBOM
NMOBEPXHOCTHIO, & OTPE3KH 00pa3yHIIUX KOHUYE-
CKOH NMOBEPXHOCTH, 3aKJIIOUEHHbIE MEXXJYy OCHOBa-
Hi{#MU, HA3bIBAIOTCA 00pPa3ylOIMMH YCEUYEHHOTO
KOHYCA.

YcedyeHHBIN KOHYC MOeT OBITh TMOJYUYEH BpallleHUueM IPAMOYIoJibHOMH
Tpaneiiu BOKpPYTr ee 0OKLBOLII CTOPOHBI, IEPIEHAUKYJIAPHON OCHOBAHUAM.

Seox. = TR +1); Snuona. = Seox. T S1 + S5 S1 = nR?%;

H
S, =uré;, V= %“(Rz + Rr + r?).
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Ipumep 1
2
. BricoTa koHyca cocraBaser - OT AMaMeTpa ero

OCHOBaHHA. HalTh OTHOWEHHe NJOWAaAH OCHOBAHHS KOHyCa K NJO-
maan ero 60KOBUH NOBEPXHOCTH.

Pemenne. [Tuowanr ocHoBaHuA KOHYCa Sacy=nR2 [lnowanp
60KOBOH MOBEDXHOCTH KOWYCA Seoxnop=nRL, rie L — gauna obpa-

syloumen [fo Teopeme Iludaropa LZ=H?+R?% H=
2 4 - 5
=—:2R=—R. Orciona .= % R2+4R?2=— R. Caenosatens-
. 5 5

HO, KOHYC HMEeT Spsor.mos=7R " 5 R= % nR? Hckomoe OTHOLLEHHe
_R 3 _o6
S 5
3 It

OrserT. 0,6.

ConepskaHue NPAKTHYECKOM PadOThI:
Nel
Bricota koHyca paBHa 8, a tuameTp ocHoBanus — 30. Halinute oO6pa3yroliyto

KOHYyca.
No2
JluameTp ocHOBaHUs KOHYyca paBeH 56, a ymnHa oopasyrorieit — 53. Halinurte
BBICOTY KOHYcCA.
Ne3
Haitnute mioniaas 60KOBOM MOBEPXHOCTH MPSIMOTO KPYTrOBOTO KOHYCa, €Cln
oOpa3yrolas ero paBHa 7, a miomajgsr OCHOBaHMs paBHa 36/m.
Neq

[Tomaas 60KOBOI MOBEPXHOCTH KOHYCa paBHa 13, nimuHa oOpa3yromiei —
1

V3m, HaiiauTe mioniaab OCHOBaHUS KOHYcA.

IIpakTuyeckoe 3ausaTue Ne28
Tema: « Kounueckue ceuenus. PazBpepTka KoHyca»

Henb: 3aKkpennuTh, CUCTEMAaTU3UPOBATH U KOPPEKTUPOBATH 3HAHUS 1O TeMe «KoHyc u
ero aneMeHTbl. KoHndyeckre ceueHus», yauThCsl UCIOJIb30BaHUIO (popMyI
BBIYHCIICHUSI OOKOBOI M MOJHOM MOBEPXHOCTEN KOHYCa M YCEYEHHOTO KOHYCa,
Hay4YUTHCA BBINOJIHATh NIPOCTPAHCTBEHHYIO MOJIENb KOHYCA, UCIIOJb3Ys Pa3BEPTKY,
COBEPILIEHCTBOBATh HABBIKM CAMOCTOSATEIBLHON pabOThl B PEIIEHUH MPAKTUYECKHUX
3a1ad.
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Teopernueckue CBeIeHUA:

KomycoM Ha3bIBaeTCA TeJO, OTPaHUUYEHHOE KO-
HHUYECKOH IMOBEPXHOCTHIO ¥ KPYroM c rpaHuieit L

KoHHn4yeckas HOBepXHOCTh Ha3bIBaeTCsa OOKOBOM
IIOBEPXHOCTHIO KOHYyCa, & KPYIr — OCHOBaHHEM KO-
HyCa.

Touka C — BepmmHA KOHYCa, a 00pa3ylonue Ko-
HUYEeCKO# II0OBEPXHOCTH — o0pasyroime KOHyca.

IIpamaa OC HaspIBaeTCA OChI0O KOHYCa, & OTpe-
30K OC Ha3bIBaeTCsA BRICOTOM KOHYCA.

3aMeTHM, UTO KOHYC MOXKeT ObITh MOJIYYEH Bpa-
mieHHEeM OPAMOYTOJIbHOIO TPeyrojibHUKa BOKPYT L
aboro Karera, Ipu 3ToM GOKOBaA NOBEPXHOCTH
KOHYyca of0pa3yeTca BpallleHHEeM IHIOTeHY3hl, a OCHOBaHMe — BpAaIlleHHEeM
KaTeTa.

CeueHne KOHYcCA IJIOCKOCTHIO, POXOAAIIEH yepes och KOHYCa, Ha3bIBaeT-
CcA OCEeBBIM.

Seox. = TRI; Snonn. = Seox. T Socn.;
1
Spons. = TR(R+1); V= -gnRzH .

Eciu KoHyc nepecedb HNJIOCKOCTBLIO, IIEPIEHAHN-
KyJIAPHOH K ero ocH, TO Ta 4acTh KOHyca, KOTopas
3aKJIUYeHa MeXIY CeKYyLleH IIJIOCKOCThIO ¥ OCHOBA-
HMECM, Ha3bIBaeTCA yCeUeHHbBIM KOHYCOM

OTpes3ok, coefUHAIMNNA IIEHTPHl OCHOBAHHI,
Ha3bIBaeTcsA BBICOTOM yCEeUeHHOro KOHyca.

YacTh KOHMYECKOX MOBEPXHOCTH, OTPAHUYHBAIO-
1iasd yceyeHHBIH KOHYC, Ha3hlBaeTcsd ero 60KoBOM
NOBEePXHOCTHIO, 2 OTPE3KH 00pa3ylIUX KOHHUYE-
CKOI NOBEPXHOCTH, 3aKJIIOUEHHbIE MEXXJYy OCHOBA-
HUsMH, Ha3bIBAlOTCA 00pPa3ylOIIMMH YCEUEHHOT0
KROHYVCA,

YcedeHHBIN KOHYC MO<eT OBITh TMOJYUYeH BpallleHueM IpPpAMOYIoJibHOMH
Tpaneiiu BOKpPYTr ee 0OKLBOLII CTOPOHBI, IEPIEHAUKYJIAPHON OCHOBAHUAM.

Sl’)ox. =1l(R + r); Sno.!m. = Sﬁol-:. + S1 + S2; Sl = T[Rz;

H
S, =uré;, V= %“(Rz + Rr + r?).
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Ilpumep 1
B KOHYC, OceBOe ceyeHHe KOTOPOI"O ecTh pPaBHO-
CTOPOHHHH TPEYrOJIbHHK, BNHCaH WIap. Haiitn o6bneM koHyca, ecau

o6beM llapa paBeH =5
Pemenne. HM3o006pasum oceBoe ceueHHe Ko-
Hyca CeueHue 1Iapa HA 3TOM PHCYHKe
ay 3
AIBASIETCS BIHCAHHLIM KPYIoM, r= —-— Fle a —

CTOpPOHA TPEyro/ibiuKa. Paauyc OCHOBaHHA KOHY-
ay'3

ca R= % . Bricota konyca H= 5+ ObnemM
KOHYCa
1 1 aQ |/3- a?
= — -H- 2 — e —,
Ve= 3 W= g

O6bem mapa Vy= —;— nrd. Tak xak a=2y3r, 10

V== V/3:8:3. y3.r =3nrs,

24
OTcrona
Ve 397 _995 Ve=2,25.Vu=225. 32 —o4
Vio A qurd
3
OTBerT. 24,
OKpYXXHOCTb
Mapabona
)m‘)?‘ﬁ?‘?‘mw
—

---------- & ) | s 4\‘?/\/'
S

—

Coaep:xkaHue NPaAKTHYEeCKOH Pad0ThI:
Nel

Yron nps ocHOBaHHH OCeBOro ceueHHsa Kouyca 60°, Bbico-
tTa KoHyca 3. Halith 60kOBYyI0 MOBEPXHOCTh KOHYCA C TOY-

Hoctbio mo O,1.
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OceBoe ceyeHHe KOHyca — PaBHOCTOPOHHHH TPEyroJbHHK.
[Tnowanb GoKoBOH MOBEPXHOCTH 3TOr0 KOHycCa paBHa 5.
Hairn nyowians MoJHOH MOBEPXHOCTH KOHYca.

Ne3

OceBbiM ceueHHEM KOHyca SBAAETCH PaBHOCTOPOHHHII
Tpeyroabiiik. HaliTH n1HameTp OCHOBauHSA, ec/H MIOWIAfb
noJIHOM NOBEPXHOCTH KOHYca paBHa 363m.

IIpakTnuyeckoe 3ausarue No29
Tema: « KoMOMHAIIMY MHOTOTPAHHUKOB U TeJ BPANICHUS.

Heab: noBTOpUTH (HOPMYIIBI U TOHATHUS IUTAHUMETPHH: TUIOIIA/Ib KpyTa, JUIMHA
OKPYXHOCTH, (POPMYJIbI TUIOLIAAEH TPEYroabHUKA, TPIMOYTOJIbHUKA, TPAIIELIUH,
pomOa; HOBTOPUTH U 3aKPEMUTh OCHOBHBIE JIEMEHTHI 11apa IPU PEILICHUN
reOMETPUYECKUX 3a/1a4 C UCIIOJIb30BAHUEM KOMOMHAIIMKA MHOTOTPAaHHUKOB U TEJ
BpallleHus1, BBIpaOOTaTh YMEHUS JI€NaTh K 3aJjauaM HarJIsiJHbIe YEPTEXKH.

Teopernueckue CBeIeHNA:
IMlap — urypa, noTydeHHaA IPH BPaIleHHH IOIYKPYTa BOKPYT CBOETO JHAMETPA.

Cdepa — 370 moBepxHOCTh mapa. Cepa cOCTORT U3 MHOXECTBA TOUSK IPOCTPAHCT-
BA, PABHOYIATECHHEIX OT OIHOH TOUKH, HA3EIBAEMOI [IEHTPOM CEpEL

Paamyc mapa (cdepbl) — 3T0 0Tpe30K, COSIHHARIINHA ISHTP Mapa ¢ J000H TOUK0H
HA IOBEPXHOCTH IIapa.

Xopaa — 3To OTPE30K, KOTOPBIH COSIHHAST MH00OBIE IBE TOUKH chepal

JdaaMeTp — 3To Xopaa, KOTopad IPOXOIHT Uepes UEHTP mapa

4

1) O6mém mapalV = :ERji .
3

_
2) Ilzomans mosepxHocTH: |5 =47R~
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Kom6uHayuu MHO202paHHUKOS U men epalieHus.

Omnp. MHororpaHHHK, Bee BEPIIHHBI KOTOPOTO NPHHALIEKAT c(epe, HA3bIBASTCA BIHCAHHBIM B INap. 4
Imap Ha3BIBASTCA OMHCAHHBIM OKOIO MHOTOTPAaHHHKA.
Ilap Bcerada MoKHO OOHCATh:
1) oxo10 mupaMuIsL, OOKOBBIC PEOpa KoTopoll paBHEL Toraa meHTp O mapa IeKHT Ha BRICOTE ITHPAMHE-
IIBI;
2) oxom10 MpaBHIBHON YeeuEHHOM MEPaMHIBI Beeraa. Toraa neHTp O mapa TeKHT HA BBICOTE YCedEHHOM
IIHPaMHIBL, IPOX0IANIEH Uepe3 HEHTPhl OCHOBAHHIT,
3) oxo10 nmpAMOil IPH3MBL, €CIIH OKOI0 ¢ OCHOBAHHA MOXKHO OIHCATh OKPY:#HOCTb. Toraa uentp O ma-

pa ISKHT B CEPEIHHE OTPE3KA, COSTHHAINETO IEHTPHI OIMHCAHHBIX OKOT0 OCHOBAHHH OKpPYXHOCTEH,

4) oxo010 UHIHHIpPA Beeraa. Toraa MEHTPOM MApa CIYKHT LUEHTP CHMMETPHH OCSBOr0 CeUeHHA LHTHHI-
pa.

5) oxomo KoHyea Beeraa. LleHTpoM mIapa CIYAHT HEHTP OKPYAKHOCTH, OMHCAHHON OKOTO OCEBOIO Cede-
HHA KOHYCA,

6) 0KOT0 yceuEHHOro KOHyca Beerda. LIeHTpoM mapa CIyEHT LEHTP OKPYAKHOCTH, ONHCAHHOH OKOIO
OCEBOI0 CEUCHHA KOHYCA.

Omnp. M=OrorpassiK, Bee IPaHH KOTOPOTO KACaTCA c(epsl, HA3BIBASTCA ONHCAHHBIM OKOIO INapa, a
Imap Ha3blBASTCA BOHCAHHBIM B MHOTOTPAHHHK.
IMTap Bceraa MokHO BOACATH'

1) B xonryc. Toraa meHTpoOM Imapa CIVAHT HEHTP OKPYXHOCTH, BIHCAHHOM B OCEBOE CeUeHHe KOHYCA;
2) B paBHOCTOPOHHHH UHTHHIP( 0CEBOE CeUeHHE- KBAAPAT);
3) B npAMYH0 IpPH3MY, KOTAa B OCHOBAHHE MPH3MEI MOMKHO BIHCATH OKPYKHOCTB, THAMETP 3TOH OKPYX-

1

HOCTH PABESH BBICOTE IPH3MBI Ty, = anxc.aocn.unp. = 3 Hmmmnpmm.

4) B IIHPaMHIY, OOKOBEIE I'paHd EDTDpOf‘I PABHOHAKTIOHCHEI K IINTOCKOCTH OCHOBAHHA. HEHTP mapa JeHEIT
Ha BBICOTC MHPAMHIBI- 3TO TOYEA IICPCCCHUCHHA BBICOTEL © 6HCCEKTPHCOﬁ VIUIa MEEIY Ell'IDdr‘lE}-IOIUI H
HpOﬁKHHEfI 3TOH RHOE]_]E:‘-IBI Ha IINIOCKOCTE OCHOBAHHA.

Conep:kaHue NPAKTHYECKOM Pa0oOThI:
3anaua 1. OceBoe ceyeHne KOHyca — paBHOOEIPEHHBIN TPEYTOJIBHUK CO CTOPOHAMU
17, 17 u 30. Haittn

V u SoB. BIUCAHHOTO II1apa.
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Tano: SAB — oceBoe ceuenue konyca; AS=SB=17; AB=30
Hafitu: V 2 Snos mapa

Pemnenne.

I3 Teopuu 3HASM, UTO IMIap BCETIa MOMKHO BIHCATh B KOHyC. Toraa
OEHTPOM INapa CIYAHT HSHTP OKPYAHOCTH, BIIHCAHHOH B OCEBOE Ce-
qYeHHE KOHYCa

3HAYHT pagHyc MIapa PaBeH PaIHyCy OKPYAHOCTH, BIHCAHHOH B OCe

Boe ceucHHe KoHyca, B A SAB

Sa
30 anpa = Tasap = F
Hatinem nnomans TpeyroapHuKa mo gopmyae I'epoHa:
17+17+30
p= - = 32
2
Si=rp—a)p—-b0)(p—c)=32-(32—-17)-(32—-17)- (32— 30) =
=+32-15-15-2=64-152 =815 = 120
Sy 120 15
Rulapu == oA T Ta
p 32 4
. 4 p3 4 (1 )-’* 4 3375 1125
—3™ T30 \%) T3 Ter T 16
. 15,2 225 225
S =4nR? = f}rr(—) =47 —=—
- 4 16 4
Otger: V = “brr; 5= Mai‘r
16 4

3anaua 2. B chepy panuyca 12,5 cM BrmMcad KOHYC, BBICOTa KOTOPOTo paBHa 16 cwm.
Haiitu S oceBoro
CEYCHHS KOHYCa, €ro 00hEM B S TTOBEPXHOCTH.

Haro: SAB — konye; R=50=12.5
SO=16

Haitru: 'S'.i'..r‘i.‘:'B:- H{()Ii}'til; ‘Sl'llil.".II[.I-:UI[}-'C:I
Pemenne

o - ! ;
1) Hatizem o0nem koryea: Viguyea = ;]‘TH‘{H

R=0A; H=S50:=16
001=50,-8S0=16-125=35
Haitnem paanyc KoHyca H3 IpAMOYTOIBHOTO TPEYTOIBHHKA
00} A no teopeme [MTudaropa:
AO* = 0,0* + 0,A°
0,A* = A0* — 0,0% = 12,5* —3,5* =
=(125-35)(125+35)=9-16 = 144
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0,A=~V144 = 12

3
2) Ilmomans oceBoro cedeHHA KoHyca — 370 mnomansk ASAB. Ona paBra nomoBHHe NpOH3BEICHHS
CTOPOHBI HA BBICOTY, MPOBEACHHYIO K 3TOMH CTOpPOHE!

1 1 _ 1
R=12= Vuyeo = 3nR*H =37+ 12* 16 = S+ 144 16 = 7687

1 1 1
S5p=7w-ah=—--AB-50, ==-24-16 =192
472772 173 _
3) Hafigem noBepXHOCTE KOHYCA 0 QOPMYyTIE: Sy, mxonyea = MRL + TR*?

Oopasyromyro L=SA maiizem n3 SO A no teopeme ITudaropa:
AS? = 0,5 + 0,4% = 16° + 12% = 256 + 144 = 400
AS = /2400 = 20
Snommxonyca = TRL + mR* = w12 - 20 + m - 12% = 2407 + 144m = 384n
Otset: V = 7681 Saasp = 192; Spoansonyca = 3847

3anaua 3. B cdepy Bucan KOHyC, 0CEBOE CEYEHUE KOTOPOTO MPEICTABIIAET COOOM
IPSAMOYTOJIBHBIN TPEYTOJIBHUK C TUIIOTEHY30M, pABHON 1272 . Beraucauts 06bem
cthepbl 1 00bEM KOHYCA.

S
{J

Tamo: ASAB — npavoyromssedi; AB = 122 AB
Hatitu: S cdepsr

Pemenmne:

Tap mMo®HO OIHCATE OKOTO KOHYCA Beerda. LIeHTpoM mapa cTIyEHT IeHTD
OKPY:KHOCTH, OMHCAHHONI OKOI0 OCEBOr0 CeUeHHA KOHYCA.

Tax rax oceBBIM cedeHHEM KOHYCA IO YCIOBHEO 3aIAYH CIVIEHT IPAMO-

}TOJBHBIﬁ TPEYTOJIBHHE, TO LICHTP OMMCAHHOH OKOJI0 HETO OKPVEHOCTH HAXOIHTCA HAa CSPEIHHC THIIOTE-
HY3BI. T.e. THIOOTCHV3A ABIACTCA THAMETDOM OIMHCAHHOM OEDVAHHOCTH.

1 —
R =-AB = 6V2
4 . 4 3 4 : 3 4 —
Vepepn = 3TR? = 5}?(6\;‘5] =367 V2© = 3T 216-2V2 = 576V2n

Kpone 3TOro oceBBIM CeucHHEM KOHYCA CIYEHT PaBHOOEIpPeHHEIN TpeyroasHHuK. etacm seBoa: AASB
. - y 0
— IPAMOYTOIBHBIN U PABHOOSIPEHHEII, 3HAYHT VIJIEI [IPH OCHOBAaHHH paBHBI LA=/B=45".

SB — W2
¥ 0 — B = - g 0 — 9242 .— = 1°
5in45 _AB: SB = AB - 5in45 12+ 2 2 12
-

50 V2
sin45° = == S0 = AS - sin45” = 12 o= 6v2

3

1 _ 1 z — 1 —
Vieonyea = En—RﬁH =3 (6v2) -6V2 = 3T 72 6V2 = 144V 2n
Ot1BeT: Vigepu = 5?’6\;"3?[:_ Vionyea = 14421

3anaua 4. B munmunap, o6pem koToporo paBed 250 w, Briucan map. Haltu ero oobem.
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Pemenne:
IITap Beeroa MOKHO BIHCATE B PABHOCTOPOHHEHA NHIHHEID (OceBOe cede-
HI& KOTOPOIro KBAIPAaT)

ABCD — xBagpat = AB=BC (8plcoTa nnIHHIpa paBHA IHAMEIPY KPyTa,
Aealmero B ocHopaHnn ) = H=2R
ABCD — xBagpat = paauye mapa paBeH paInycy OCHOBAHHA IHIHHIPA

H3BecTeH 00BEM HHIHHIPA, TOSTOMY BEIPA3HM H3 (QOPMYIE 00BbeMAa Pa-
auve R u HafineMm ero uncIeHHOS 3HAUSHHE!

Vismiapa = TRH = mR?* - 2R = 2n R’

' Viwmapa 2907
H_.; — HHJIHHAPEA — _ 125

21T 21T
. I B
R=Vv125=5
4 " 4 X 500
H:J.‘apazgnﬁ" :Eﬁ 5 :E?T 1 :T]‘T

500
Ot1eeT: TH

3anaua S. B map paguyca 12 cm Brimcas WIMH/AP, B KOTOPOM JAHArOHAIB OCEBOTO
CEUEHHs COCTABIISIET C €ro OCHOBaHWEM yroi 60°. Berauciuts 00bEM muIuHApa.

Hano: Ruap:=12: ABCD — ocepoe ceuenne nnmapa;
ZBDA=60’
Hafttu: 1';[15{.'::{”,1,]3;1
Pemenne:
I"’[LHJ‘IHE[,‘[F};[ = '-IT'!!?AH
Pacemotpum npamoyroasnsiit ABAD. Lentp mapa, Touka O AB1deTca
CepeIHHOI THIIOTEHY3HI 3Toro Tpeyroasauka = BD= 2R=24
_ AB _ 1. V3_ o=
sin60" = E:}AS = BD -sin60” = 24 - — = 12+/3

H =123

AD _ 1
cosb0? = — = AD = BD - cos60? = 24 - —=12
BD 7

R = %AD =6
Vwnsmapa = TRZH = - 6% - 12V3 =136 -12V3 = 43’21«’?
Otset: 432V 3
Coep:xaHue NpakTH4YecKoil padoThl:

3amaua 1. B tpeyronbHyto nupamuay co cropoHamu ocHoBanus 20 cm, 12 cm u 16
cM BrMcaH map. Haiitu ero paauyc, eciu IByrpaHHbIC YTkl TPH OCHOBAHUU
nUpaMuIbl paBHbI o 60°.

3agaua 2. B tpeyronpnyio nupamuay co cropoHamu ocHoBanus 10 cm, 17 cm u 21
cM Brucad map. Haiitu ero panuyc, eciau BpicoTa nupamMubl paBHa 12 cm, a
JBYTpaHHbIE YTJIbI IPU OCHOBAHUH PABHBI MEXKIY COOOI.
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KourpoanHas padora Ne6 nmo teme: « MHOTOrpaHHUKH M TEJIA BPAICHUS

Bapuant 1
Ne Conep:xanue 3a1aHUs
3aaHU
A
1 Huaunapuyeckasi NIOBEPXHOCTh HA3BIBAETCA. ..
2 Iomanb MoJIHON MOBEPXHOCTH NMPSIMO MPU3MBbI PaBHA...
3 N300pa3ure npaBUIbHYI0O TPEYIOJbHYI0 IPU3MY H IPABWIbLHYIO
YeThIPEeXyroJbHYI NUPAMHAY.
4 MN300pa3ure oceBoe ceueHHe KOHYCA.
5 Bricora xonyca 4 cm, a oopasywimas 9 cm. Haiinure paanyc
OCHOBAHMUSI.
6 Paaunyc uniamnaapa 3 cM, Bbicota 5 cm. HaliTu miiomaab mosaHou
NMOBEPXHOCTH M 00beM HMJIMH/PA.
7 : B NpaEEIEHOH HeTHpexyToMeHOH mEpaMuIe 54500 To4dx|
IEHTR
OCHOEaHHA, 5 — BepmHHa, SD=30, 5D=36. Haligute 11HE
orpeska SO,
Hajigure miolmaner NOBEPXHOCTH MOJYIIAPA C PAZHYCOM 5 on
B ocHOBaHHHM MpsIMOYTOJibHOrO mapaJielenuineng JeXHT
KBajipaT CO CTOpPOHOH, paBHo# 1. [lmaroxans mapasnene-
nuneaa ¥6. Hafity o6bem.

10(*) | Paauycn ocuoBaHui yceueHHoro KoHyca 3 u 1. Haiitu
60KOBYI MOBEpPXHOCTbL 3TOr0 KOHYyca, ec/H ero obpasylo-
masi HakJloHeHa K MJIOCKOCTH OCHOBaHHA moa yriom 60°
n = 3,1415 OtBer 3anucatsh ¢ 3 uudpamu nocie 3ansiTou.

Bapuanr 2
Ne Conep:xanue 3a1aHusl
3aJaHNUs
1 OTpe3oK, COeAMHAIOUIUI IEHTPbI OCHOBAHUI YCEYEHHOI'0 KOHYCA,
HA3bIBAETCH. ..
2 IL1omaas MOJIHOM MOBEPXHOCTH C(hepbl paBHA...
3 MN300pa3uTte NpaBUIbHYI0 YeTHIPEXYTOJbHYIO IPU3MY M PABUJIbHYIO

IIEeCTUYT0JbHYI0 MHPAMMIY.
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4 N300pa3ure 1uaroHajabHOe ceYeHue MPSIMOYroJbLHOT0

napaJuiejienuiena.

5 BbicoTa konyca 7 cm, a oopasyromas 10 cm. Haiigure paguyc
OCHOBAHMSI.

6 Pagnyc uniaunapa 4 cm, Bbicora 6 cm. HaiiTu miiomaab nojHou

IMOBCPXHOCTU N 00beM MUWJInHApAa.
]

7 B mpaeHIBRHOH 9eTEIpexy TOMEHOR nHpayuge SA5CD O — ueETp
OCHOEAHHEA, 5 — BepluHEa, SD=17, 5D=16. Hafiaute 1masy
oTpezra SO.
4
Hai»’l,n;n're Iomank IOBEPXHOCTH IIOJyHIapa C PagHyCOM g cn.
9 BokoBasi MOBEpXHOCTb NMPAaBHABHOH YeThlPeXyroJbHOH IH-

paMmuibl pasna 60, cropona ocHoBauus 6. Haiith of6bem
3TOH NHPaMHABI.

10(*) | Paanycw ocnosauuit yceuewHoro KoHyca 3 u 1. Haiitu
60KOBYIO NMOBEePXHOCTb 3TOr0 KOHYyca, ecJH ero obpasyio-
I{asi HakJoHeHa K MJIOCKOCTH OCHOBaHHA noa yriom 60°

n = 3,14159 Otser 3anucats ¢ 4 nudpamu nociie 3amnsTou.

3.8. 3amanus s oneHKH ocBoeHus1 pasiaena 8 «IlepBoodopasuass dyHKIMM, ¢
NPUMEHEHHNE))

IIpakTuueckoe 3ausaTue Ne3()
Tema: «Ilaomana, KpuBoJanHenHon rpanenuu. Dopmyaa Herortoua —
JleOHMIIA.»

Heanb: 3akpenuTh onpeneaeHue KpUBOIMHEHOM Tpanenuu, popmyny HeroToHa-
JleiOHuia nyist pacuéra onpenesIEHHOr0 MHTErpalia, HaBbIK BHIYMCIICHUS TIOIIAIH
KPUBOJMHENHON Tpareluu,
dbopMUpOBATH YMEHHE 110 TOTOBOMY UEPTEXKY COCTABIATH (POpMyITy IIOIIAgU U
HaxXxoJIUTh €€ 3HaUCHHUE.

Teopernyeckue cBeACHNUA:
Onpenenenue. KpusBoJsinHeitnoi Tpanennei (puc. 1) Ha3piBaoT Gurypy, koropast
OrpaHuyYeHa:
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e CBepxy - rpa@MKOM HenpepbIBHOM
(ynxumn y=y(x)

e cHm3y — ochio OX (y=0)

e cCjeBa — NPAMOM X=a

R b X e cmpaBa — npsiMoii X=b

v

Puc.

VYr1BepxkacHue. 'eoMmeTprudecKuil CMbIC]I ONPeIeJIéHHOT0 HHTErPaJjia B TOM, YTO
€ro 3Ha4YeHUe PABHO IVIOLIAAM COOTBETCTBYIOLIEH KPUBOJIMHEHHOM TPaNleMu:

S = j y(x)dx
1)

PaccMoTpuM pazinuyuHbie METO/IbI BBIYMCIICHUS TUIOIIAAeH MIIOCKUX GuUryp.
Coaep:kanue NPaKTHYECKO# PadOThI:

IIpumep 1. BoraucnuTh miomaas miockoi GUrypsl, orpaHU4eHHON JTUHUSMU:

y=x*-2x+2, X=-1, Xx=2 u ocsro OX.

Pemenune: nannas ¢urypa (puc. 2) npeacTanisieT coO00il KpUBOJIMHEWHYIO Tpaneuuto,

nosToMy €€ IIoaas Beraucisercs no gopmysne (1).

Y
A
y=x—2x+2 ,
2 3
S:J(x2—2x+2)dx:x— —xz‘z +2x|i:
e} 31, N
3 3
=(2__ﬂ]_(22_(_1)2)+(2.2_2.(_1)):
3 3
> ~=3-3+6=6.
2 X
Puc. OTtger: 6 kB.ex.

[Tycts y=f(X) — HenpepwiBHAs GyHKIHMS IpK X e [a, D], rpaduk KoTopoii pacmookeH
ke ocu OX (puc. 3). 3HaueHue onpeAeIEHHOT0 HHTerpaia OyIeT OTPUIIATEIbHBIM,
M03TOMY JJTS pacuéTa rromaay 0epém 3HadeHrne HHTETrpalia o MOJIYIIIO.
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v

S =

_T f (x)dx

y=£ (x)
Puc.

IIpumep 2. BEIYUCIUTH TI0IIA/b INIOCKOW (PUTYPBI, OTpaHUYEHHON IpaduKOM

GyHkIMU y = x> —5x+6u ochro OX.

Pemenue: nannas ¢urypa (puc. 4) pacnonoxera Hrke ocu OX, mo3ToMy MpUMEHUM

hopmyny (2).

3 313 3
. ) S:j(x2—5x+6)dx:x— L
4 y=X"-5Xx+6 > ) )

3 3 2 2

B R I R A +(6-3-6-2
. 3 3 2 2
< 3 x _[to_25 | |38-75+36 | 1 _1
3 2 6 6
Puc. OTteet: 1/6 kB.ex.

IIpumep 3. BoraucauTh m0maas Iiockoi GUrypsl, orpaHUM4eHHON TpadrkaMu

GyHKIUA y= X" +1H y=—X+3.

Pemenne: nannas gurypa (puc. S)npeacrapiseT cOO0H pa3HOCTh KPUBOJIMHEHHBIX

Tparneuni
AOcuucchl TOYEK MepecedeHuss HaXO UM 10 YepTexy: X;=-2 u Xp=1.

S= j'(— X +3)dx — j‘(xz +1)dx . MOKHO 3aIHCATH 0] OHH HHTErPA:

- v A - 2
= 1 1

y=xd S:_[(—x+3—(x2+1))dx=I(Z—x—xz)dx=
_2 -2

1 1

3

i :2X|1_2_X_ -
: 2 s 3 > 2
| \ y=- 3 (o)
: ! -1 _ J.__(_Z) —6— _3 _3=4l
! ! > 3 3 2 2
_ 1 X
Puc

:(2.1_2.(_2))_(2_%}
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OTtBeT: 4,5 xkB.€j.

IIpumep 4. BEr4ucauTh 110131 IIOCKOW (GUTYpHI, OTpaHUYeHHON rpaduKaMu

GyHKIUN y = X" +1H y =—X+3, 1 KOOPAUHATHBIMH OCSIMH.

Pemenne: nannas gurypa (puc. 6) nmpeactaBiser co00il CcyMMy KpUBOJIHMHEHHBIX

1 3

Tpanenuii S=S;+S,, rae S, = J.(x2 +1)dx us,= j(— x +3)dx . [Toyunm hopmyty:

0 1

1
y=x*+1 S=I(x2+1)dx+_|'(—x+3)dx=
0 1
3 3 2 3
:(1__0_}+(1_0)_(3__1_
y=- 3 3
/ > =%+1—4+6=3%
X
0 1 3 1
Puc. OTBert: 3§ KB.e/l.

Coaep:xanue NPpaKTHYIecKo padoThI:
Neol

HaiiTu ninomans KpUBOJAMHEHHON Tpanenuu, OrpaHH4YeHHON nps-
MbIMH X = @, ¥ = b, ocsio Ox u rpabhukom GpyHrnuu y = f (x)

1) a=2, b=4, f(x)=2x%
2) a=3, b=4, f(x)=x%
3) a=-2, b=1, f(x)=x%+1;
4) a=0, b=2, f(x)=x*+1;
D) az%, bz%’f, f (x) = sin x;

6) a=-=, b=0, f(x)=cosx.

Ne2

i
6

Ha#ru nmnomans hurypsl, orpasnueEHoR ochbio Ox u nmapaboJioi
1) y=4 - x% 2) y=1-x% 3) y=-x*+4x-3.

IIpakTnueckoe 3ausaTue Ne31l

Tema: «I'eoMeTpHUYeCKHH CMBICJI ONIPEeAeJeHHOro HurerpaJja. @opmy.ia

Huiotona — Jleiiouumna.
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Heab: npogomKUTh paboTy MO 3aKPETIICHUI0 YMEHUS BBIYUCIISITH IUIOIIA b
KPUBOJIMHENHOM Tpaneuuu Kak F€OMETPUUYECKOTO CMBICIIA ONPEIEIEHHOTO
HWHTEeTrpaa, 3akpenuth hopmyny HeroTona-JleliOnuma 1y pacuéra onpeneIéHHOro
uHTEerpaina, GopMUPOBATH YMEHHUE COCTABIISATh U BHIYUCIIATH OMPE/ICIICHHBIC
UHTETpajbl 10 TOTOBOMY YEPTEKY.

Teopernuyeckne CBeICHUA:
I'eomeTpuyecKuii CMbICJI ONPEACJIEHHOT0 HHTEIPAJIAa B TOM, YTO €ro 3Ha4YeHue
PAaBHO IJIOWIAJAU COOTBETCTBYIOUICH KPUBOJMHECHHON TPpanelum:

S = j‘ y(x)dx

1. KpuBosnHefiHOH Tpaneuned HasbiBaeTcss (Hrypa, orpaHHYeH-
Hasl rpa¢HKOM HEeOTpHIaTeJbHOM H HeNpephiBHOH Ha oTpe3ke [a; b]
¢yukuun f, ocbio Ox M NPAMBIMH x=a u x=0>.

2. Teopema. Ilycrs f — HenpepuBHAsA U HeOTpPHUATebHasi Ha
otpeske [a; b] ¢pyHKuHs, a S — maoOWAAb COOTBETCTBYIOLIEH KPHBO-
JIHHEHHOH TpaneuuH . Eciin F ectb nepBooGpa3uas ais f
Ha HHTepBaJe, coiepxalleM oTpe3ok [a; b], To S=F (b)— F (a)

vA
y y
A y=f(x) f B

yA

y=COoSX

/ of m
2

37
2

CoepxkaHue NPaAKTHYECKOH Pad0ThI:

IIpumep 1.
BolunceauTe niowans GHrvpbl, orpaHHYeHHOR JHHHSAMH:
1) y=2x—xu y=0 2) y=x*u y=2x

1 3
3) y“c{}s!x* yzor x:(}, x:‘;l; 4) y=cCo0s Xx, y=0, %éx&;%
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Pemenune. 1) Jdaa pyHkuun y=2x— x> neppoobpasnas ecTb
F(x):-.xz—-la—xs. Hafinem TOYKH nepeceueHHs KPHBOiH 2x — x> ¢ OCbIO

abcunce: 2x—x*=0, x=0, x=2, 7. e. (0;0) u (2;0). 3uauur,
a=0, b=2.
HckoMyio nnowaas Haxoaum no dopmyae (1):

S=F (b)—F (a)=F (2)—F (0)=4—2—0+0=--

2) Has dynkuuu y=x> neppoobpasnas F (x)= a nnsa QyHk-

3 bl
uHH y=2x nepsoobpasuas P (x)=x>.
Hafinem KoopaHHATHl TOUEK MepeceyeHHs: 3aaHHBIX JHHHMH:

y=x°, x2=2x,{x(x—2)=0, {x=0, x=2,
{y=2x; {y=2x; y=2x, y=20 H'"H{y:-fl.

Hckomasn niowaas paBHa pasHOCTH mJolaned tpeyroibiuka OAB
H KpuBoJiHHe#HOA Tpaneuuu OnBA, 1. e. S=S8,,5— So.s4- TaK Kaxk
Soap=P (2)—P(0)=4—0=4, Sp,5y=F (2)—F (0)=
4

23 8 8
_T_O_T' TO 3—4—‘3——T.

3) Ha npomexyTtke [0; %—] 3HaueHHs [ (x) nosoxHuTenbHel. OfHa

u3 nepBooGpas3HuX AJs QYHKUHH f (x)= le ectb F (x)=tg x, cue-

JAOBaTEJIbHO,

S=F({-) —F (0)=tg 2—tg 0=1.

4) KpusosuHeHiHasi Tpaneuusi usob6paxeHa Ha PHCYHKe
BoluncsuM  nuiomlafb KPHBOJIMHEHHOH TpamnenHH, orpaHH4YeHHOH

JHHHAMH y= —co0s X, y=0, —;‘—gxg%’l.
OpHa u3 mnepBoo6pa3HbiX (YHKIHH Y= —cCOsx etTb F (x)=
= —sin x.
3n n . 3n N
S—F(—2—) —F(—2—) = —(sm 5 —sin —2-) =2.
5) Kpupoaunefinasi Tpaneuusi u3obpakeHa Ha PHCYHKe Oxn-

Ha H3 nepBooOpasHBIX LIS (YHKIHH y:-}c— ectb F (x)=In x.

S=F(©2—F(), S=In2—In1=1n2~0,7.

3agaHus I CAMOCTOATEILHON Pad0OThHI:

[TocTpofiTe KpHBONHHEHHYIO TpaneuHio, OTpaHHYEHHYIO JIHHHSMH,
H BLIYHCJHMTE ee MUIOLaNb:

1) y=x* y= -0, x=2; 2) y , Y= O x=2; 3) y=x?%, y=0,
x=3;4) y=x%y=0,x=3; ) =x% y=0,x=—2; 6) y= —x2,
y=0, x=2.

IIpakTuyeckoe 3ausaTue Ne32
Tema: «Pernenue 3a1a4 Ha NPUMEHEHNE HHTErpaJaa 1 BLIYUCICHUS




buznYecKNX BeJUYNH U IJIOIIAACH))

He.]'[b: OTpa6OTaTB YMCHUC BBIYUCIIATD OIIPCACIICHHBIC MHTCTPAJIbI U IIPUMCHATDH
MOJYYCHHBIC KOMIICTCHIWH IIPKU PCHICHUH 3a1a4 IIPUKIIATHOI'O XapaKTepa.

Teopernueckue cBeIeHUA:

Ne | dusndeckast BeTuInHa dopmyna EnuHuIb n3mepenus
1/
1 | IlyTp, NpOHAEHHBIN TOYKOI C IEPEMEHHOMN t,,t,-c
CKOpPOCTBIO U(t) 32 OTPE30K BPEMCHU S:T 0 (t) dt o(t) — M/c;
[tl t 2 ] | S—wm.
2 | Pabota nepemenHol cuibl f(X) Ha yTH OT ¢ f(x) — H;
TOYKH a 10 TOYKH b A:.[ F(x)dx a,b—wm;
) A — JIx.
3 Cuiia maBiaeHUs KUIKOCTH HA ® 0=9,8 m/c?;
BEePTUKAIBHYIO TUTACTUHY P=gj pxf (x)dx p —Kr/m*;
: a,b—wm;
p—H.

L=

1. 3a1a4a 0 BLIYNCICHUH IYTH
Ilpumep 1. CxopocTh IPSIMOJIMHEWHOTO JBMKEHHUS TeJla BbIpaxkaeTcs (Gpopmyioit

2t+3t* (m/c). Haiitu myTh, IpOMICHHBIN TEJIOM 32 5 CEKYH]T OT Hayaa JABHIKCHHS.
[2

S=| v(t)dt, (1)

'

Pewenue:
1. t,=0c;t, =5c.
2. Ilo dopmyne (1) Haiinem myTh, TPOUIEHHBIN TEJIOM 3a 5 CEK.
5 5
S=[(2t+3t*)dt = (t*+*)| =150(m).
0

0

OtBer. S=150 m.
Ilpumep 2. JIBa TeN1a Ha4aIM JBUTATHCS OJHOBPEMEHHO M3 OJHON TOYKH B OJTHOM

HampasjieHud 1o mpsmoi. IlepBoe Temo aBmXKeTcs co ckopocThio V,=(6t* +2t)m/c,
BTOPOE — CO CKOpPOCThIO V,=(4t+5)M/c. Ha KakoM pacCTOSHHH APYr OT Apyra OHH
OKaxyTcs uepes S c?

Pemenue. MckoMasi BenMumHa €CTh Pa3HOCTh PACCTOSIHUM, MTPOMJICHHBIX TEIaMHU

3a5c.

S,=[(6t*+2t)dt = (2¢° +¢%)| =275(m)
0

0
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S,=[(4 t+5)dt = (2t+5t )| =75(m)

Taxum obpazom, S=S,- S, =275-75=200(m).
2.3a1a4ya 0 BLIYMCJIEHUN PAOOTHI IepeMEHHOM CIJIbL.
Pabota A atoit cuisl F Beraucisiercs o gopmyiie:
A=F*s, (2)
['ne S — nepemerenue, M.
Ecnu F — cuna ynpyroctu, To 1o 3akony ['yka
F=kx, (2%)
r/ie X- BEJINYMHA PACTSHKCHUS UJIU CKATHUA,
K — ko3 pummeHT MpormopIMOHaATBHOCTH.
Pabora nepeMeHHOM cuiibl BeIUUCsieTcs o popmye (4)

A=j. f (x)dx (3)

Ilpumep 3. Cuna ynpyroctu F npyxunsl, pactsnytoid Ha 1, =0,05M, paBaa 3H.
Kakyto pa®oTy Has10 mpou3BecTH, YTOObI pacTAHYTh pYykuHy Ha 1, = 0,1M?
Pewenue:
1. Ompenenum K03 PHUIUEHT MPOMTOPIIHOHATEHOCTH K.
[ToncraBum B hopmyny (2*) F=3 H, x = 0,05 m:
3=k*0,0,5, 1.e. k=60, ctemoBareapHo, F=60Xx=f(X).
2. IloncraBuB F=60X B hopmymy (3), Halimem 3HaUeHHE PAOOTHI IEPEMEHHON
cuibl, moaaras, uro a=0; b=0,1:

0,1 01
A= _[ 60xdx = 30x*| =0,3Ix
0 0

OtBet. A = 0,3 ]1x.
3. 3amaua o cuiie JABJICHHUS JKHIKOCTH.
Cornacno 3akony [lackansa BennunHa P aBneHus ;)KUIKOCTH HA TOPU30HTAIBHYIO
TUIOMIAKY BBIUUCIISIETCS IO opMyIie
P=gphsS, (4)

I'me g — yckopeHre cBOOOAHOTO MaJCHHs B M/C? ;

P — IJIOTHOCTh JKUIKOCTH B KI/M°

h— riryOnHa morpy»KeHwus IJIOIIAIKU B M;

S — oAb MIOMAAKA B M2 ;
Cuna naBieHUs )KUJIKOCTH Ha BEPTUKAIBHYIO TJIACTUHY BBIYUCIISIETCS TI0

dbopmyne (5)

b
P=gj pxf (x)dx. (5)
Ilpumep 4.

AxBapuyMm nmeet popMmy NpsAMOYTroJIbHOTo napamienenunena. Halinem cuy
JaBlieHUs BOJbI (TUIOTHOCTH BOJbI 1000 Kr/M® ), HANMOJHSIOMICH aKBApUYM, HA OJHY U3
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€ro BEPTUKAIBHBIX CTEHOK, pa3Mepnl KoTopoit 0,4mMX0,7M.

Pemenue:
1.  Crenka umeet hopmy npsMoyroibuuka, moaromy f(X)=0.7x, rae x€[0;0,4],
03TOMY Tpeaesbl uHTerpupoBanus a=0 u b=0,4.
2. Jlusg HaXOKICHHS CHITbI JABJICHHUS BOJBI HA CTEHY BOCIIOJIB3YEMCSI

dbopmynoii (5).
0,4 2
P=g j 1000*0,7* xdx = 700 X? v =560~549H
0 0

9=9,8 M/c? yckopeHue CBOOOIHOTO MaICHHSI.

CoaepxkaHue NPAKTHYECKOH PAa0OThI
Bapuanr 1 (2).

1. CKOpOCTH TIPSIMOIIMHEHHOTO IBIKEHHMS TelIa BeIpaskaeTcst hopMyitoit v=9t%-2t-
8 (m/c). Haiitu myTh, mpoieHHBIN TesioM 3a 3 (4) CeKyH/IbI OT HavaJia JBUKEHUS.

2. JIBa Tena HayajIu IBUTaThCsl OJJHOBPEMEHHO M3 OJTHOM TOYKU B OJTHOM
HaIpaBJICHUH 110 TpsMoii. [lepBoe Teno ABMKETCS co CKOpocThio V,=(2t% +4t) m/c,
BTOPOE — CO CKOPOCThIO V, =(3t+2) M/c. Ha kakoM paccTOSsHUM APYT OT Apyra OHH
okaxytcst uepes 10 (12) c?

3. Cuna ynpyroctu F npyxunsl, pactsaytoii Ha 1, =0,02 (0,05)m, paBHa 2H.
Kakyro paboTy Hasio mpousBecTH, 4TOObI pacTIHyTh pykuny Ha 1, = 0,05 (0,1)m?

KonTpoJsbHas padora Ne7 o teme: «IlepBooOpasHas GyHKIMHU, €€
NPUMEHEHUE)
Bapuanr 1
Nel. Jinst ¢ymkmum  f(X) = 2X°+XHaiigure mepBoo6pasHyro, rpaduk KOTODPON
npoxoaut yepe3 ToukyA(1;1)
Ne2.Brrancnure HHTErpat:

a) [ (2% +3) dx

6) [__sin2xdx

Ne3. Beraucnuth miomapb miockor Gurypsl, orpaHUYCHHON JTUHUSMU:
y=x>-2x+2, X=-1, Xx=2 u ocsro OX.
Ned. CKOpOCTB MPSIMOJIMHEHHOTO ABIDKCHHS TeIa BBIpakaeTcs GpopMyioit v=9t>-2t-8
(m/c). Haiitu myTh, mMpONACHHBIN TEJIOM 3a 3 CEKYH/IbI OT HaJaJia JBMKEHUS.
Bapuant 2
Nel. JTns dyskumm  f(X) = 3x°-5 Haiigure mepBooOpasHyio, rpaduk KOTOPOit
mpoxoaut yepe3 Touky A(1;3)
Ne2.Beraucianre MHTErpat:

a) fﬂl(sz —x) dx
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0) f;cos 2xdx

Ne3. Haiigute miiomanb GUrypsl, orpaHU4eHHON JTUHUSIMU:
napabonoit Y= x* — 4x + 4, npsameiMu x=0 1 x= 3 u ocbio OX.
. L o2
Ne4. CKopoCTh IPSIMOJTMHEHHOTO ABMKEHUS TeJla BeIpakaeTcst popmynon b=9t"-2t-8 (m/c).
Haiitu myTh, NpoiiIcHHBIN TEJIOM 3a 4 CEKyHbI OT Hayaja JBH>KCHUS.

3.9. 3agauus 1s oeHKH ocBoeHus paszaesa 9 «Crenenu u KopHu. CreneHHass GyHKIAI)

IpakTnuyeckoe 3ausarTue No33
Tema: «PenieHre uppanuoHaAJILHLIX YPABHEHUI

IIe.m;: O606HII/ITB N CUCTCMATU3UPOBATH 3HAHUS I10 TEMC «praHI/IOHaJ]BHI)IC YPaBHCHHA,
OTpa6OTaTI) YMCHHUC ITPUMCHATDH ITOJIYUYCHHBIC KOMIICTCHIUHU IIPpU PCIHICHUH NPPAINOHAJIbHBIX
ypaBHeHHﬁ C UCII0JIb30BAHUCM PA3JIMIHBIX IIPUCMOB.

Teoperuuyeckue cBeICHUA:

I. HPPAITHOHAJ/IBHBIE YPABHEHHA
HppaunonaneHslM  Ha3bIBaeTCs ypPaBHEHHWE, B KOTOPOM HEH3BECTHOE

(mepeMeHHas) COAEPHUTCA MO 3HAKOM KOPHA WM [0J 3HAKOM Olepaluu
BO3BE/IEHUA B PALHOHAIILHYIO (APOOHYH)) CTEIEHb.

Jlns perenus HppaUHOHAIBHBIX YpaBHEHHH 00BIMHO HCIIONIB3YIOTCH
CIEAYIOIHE MPHEMBI !
1) «yenuHeHHe» KOPHA B OAHOI M3 HacTeil ypaBHEHHS U BO3BEIEHHE B
COOTBETCTBYHOLLYH) CTENEHb,
2) BBE/IEHHE HOBOIi MepeMeHHOIT;
3) cBejleHue K CHCTEME YPaBHEHMI;
4) npuMeHeHue CBOMCTB (PYHKLMI, BXOAAIUX B YPABHEHHE,

Cnenver NOMHHUTB, 4TO [pPH PELIEHHH MPPALHOHANBHBIX YPABHEHWI
HeoOX0AHMa MPOBEPKAa BCEX HAiJIEHHBIX KOpHEH myTeM HX MOJCTAHOBKH B
MCXOAHOE ypaBHeHHe WM Haxoxaenue OJ/13 u cnenyrommii aHanuz kopHeil
(MpH pElICEHHH METOAOM MPHBEACHHA K PaBHOCHJIBHOH CMEIIAHHOH CHCTEME
YpaBHEHUI H HEpaBeHCTB HeOOX0UMOCTh B 3TOM OTIIAJAET).

[IpocTeiinmm uppauMoOHANEHBIM YPABHEHHEM AB/AETCH YpaBHEHHE BUJIA:

VF(x) =g(x), (*)
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NPH PelieHHH, KOTOPOTO BAKHYIO POJIb UTPAET HETHOCTh MJIH HEHETHOCTD M.
Ecnu n - HeveTHOe, TO ypaBHeHHe (*) pABHOCHIILHO YPaBHEHHIO
Jx) =(g()".
Ecnu n - yetHoe, T0, TaK Kak KOpeHb CYHTACTCS
apuMeTH4ecKuM, Heo0XxoauMo yuuTeiBaTe OJ13 (00nacTe JOMYCTHMBIX
3HaveHuil): fix) = 0. Ypasuenue (*) B 3TOM cl1y4ae paBHOCHILHO CHCTEME!

Fm=@@ﬁ
g(x) = 0.
Ilpumep 1. Perunte ypasHeHHE

yrd-2x+1=1
Pewenne. Tak kak B JaHHOM TpHMepe n=3 - HEYETHOEe, TO MOCIE BO3BEICHUS
obeux qacreil ypaBHEeHUs B TPETBH CTEeNeHb MOJTYYHM
PaBHOCHJIBHOE JAHHOMY YPABHEHHE:

173—2x+1=134:>x3—2:x=[I'{:}L2x_:20_0{:}{xx_:+?ﬁ_

Oteer:x; =0,x, = —V2, x; =2
Ilpumep 2. Periute ypaBHeHuHe
Vx+1=2-x.

Pemenne. Tak kak n=2 - HYETHOE, TO HCXOOHOE YPAaBHEHHE PDABHOCHIIBHO CHCTEME!

— 2 — 2 2 —
x+1=(2-x) ‘:}{x+1-4—4x+x {:}{x —5x+3=0

2—-x20 x <2 x<2

5113 513
— X = > .

& X = 2
x<2

5=4/13
OrtBeT: X = )

MHorza BeTpevaroTes ypasHeHus Buay/ f(x) = 1/ g(x) , koTopble pelatTcs
cneayromuM odpasoM:
n - HedetHoe = f(x) = g(x)

f)=gk)  (f(x)=g(x)
n-HeTHc}e:{ Fx) >0 HJ‘IH{ 9(x) >0

104



IIpumep 3. Pemnts ypaBHeHneV2x + 6 —Vx+1=0

Pewenne. 3anuuieM JadHoe ypasHerue B e V2x + 6 = vx + 1. Bossons oGe
4aCTH B KBAaApaT M y4uThBadg, 410 X+1=>0 mnonyuum ypaeHeHue 2x+6=x+/,
pellieHHe KOTOpPOro ecTb X=-5 — He YAOBIETBOPACT BHIMHCAHHOMY YCJIOBHI).
3HA4HT, JAHHOE YPaBHEHHE HE HMEET PELIEHHIA.

OTBer: HeT peLeHHil

HHorma uppanMoHaIbHOE YPaBHEHHE COEPKHT HECKOIBKO paaukanos. B atom
cmydae Ans u30aBlieHHs OT pajJHKalOB ypaBHEHHE MPHXOAUTCA BO3BOAHTHL B
COOTBETCTBYIOLIVI) CTeNeHb Heckonbko pa3. Ilpu 3TOoM npeasapuTensHO
VeIUHSAKOT OIWH M3 paauKalioB Tak, 4To0bl o0e YacTH YpaBHEHUS CTAIH
HeoTpuuatenbHbiMH. Oco0oe BHHMaHHME cliefyeT 00paTHTh Ha TPABUILHOE
Haxoxknerue OJ13.

[pumep 4. Peunts ypasnenneyV2x —9 —vVx —3 =1

Pemenue. 3anumem ypasHenue B Buae: V2x —9 =1 +vVx =3

Tak kak Teneps 00e 4acTH MONYYEHHOrO YPABHEHHS HEOTPHIATENbHBI, TO

BO3BEJIEM UX B KBaJIPaT:
2x-9=1+4+x-3+2Vx-3ex-Wx-3.

[TonyueHHOE ypaBHEHHE PABHOCHILHO HCXOIHOMY. JIIst ero penieHus

PaccMOTPUM CHCTEMY:
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x—=7=20
{(x -7 =4(x-3)

ﬁ[ x=>7 ﬁ[ x=>7 -
x2—14x + 49 = 4x - 12 x2—=18x+61=0
x=>7
{ngim{:}x-9+\f2{1_

Oreer: x =9+ v20.
Beenenue HoBOII nepeMeHHOIl B pajie ClTy4aes Mo3BONSET NepeiTH oT
HPPALHOHAIEHOTO YPaBHEHHS K PAllHOHATEHOMY YPABHEHHH.

[pumep 5. Peurs ypasuenue x° + 3x + 4Vx2 + 3x — 5 = 10.
Pewenne. Bo3seenne 1aHHOTO ypaBHEHUS B KBAJIpaT NPHBENO Obl K YPaBHEHUIO
4eTBEPTOIl CTeneHH, 4To HepauuoHansHo. [loaToMy 3anuimemM ypaBHeHue B

ugex’ +3x -5+ 4Vx2+3x—-5=5

H BBEICM «HOBYHO» [IEPEMCHHYHO)!

y=4x?+3x-5y=0

[onyuumy® + 4y -5 =0 & lyy—:—15 :
BepHeMcs k «ctapeiM» nepeMeHHEIMVXZ + 3x =5 = luwmVx? +3x—-5=-5.

Bropoe U3 nonyueHHLIX ypaBHeHHIT pelieHHil He HMeeT,
Bropoe u3 nony4eHHsIX ypaBHEHHIT pellleH il He UMeeT,

—3+/33
a pellieHHs TIePBOro eCTh YHCNaX = ——
=3=433 —-344/33
Otger: x; = T =

CoaepxaHue NPaAKTHYeCKOH PadoThI:

Bapmuanr 1.
Pemmnts uppaliioHalIbHbIE YPAaBHEHUS:
1. Vx+3=+vV5—x
2 Vx+11=x-1
I Vxi+x+4=4
Bapuanr 2.

. Vx+4=+2x—-1
2. Vx+10=x-2
3. Vx2—-x-3=3
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KourpoabHas padora Ne8 o teme: «CteneHu i KOpHU. CteneHHass GQyHKIHAT
Bapuanr 1

Nel. Beraucnure:
a) ¥/-100000; ©) 41296; B) —§/0,000064+3/-1331

Ne2.Pacronoxure yuciia B Mopsijike yObIBaHUS: 3\/3_1; \/E; §/666.

Ne3. YnpocTture BbIpaK€HHE U HAMAUTE €r0 3HAaUCHUE: Job? —¥/8b* —4/256b* ,pu b=-3.
1 1
2 273 : 1) -
Ne4.Beruucnure: a)812; 0) o1 ;  B)0,00032°; 1) SE ; 116 4.

2
1 S 1 133 1
NeS.VmpocTute BelpakeHue: a)c?-c3;  0)x ®:x3; B) [bZJ ;T (a°'4)2 -a%8.

Ne6. Pemure ypaBHenue: a)i/x? —9x-19=-3; 0)¥x* +7x+13=-1.

Bapuanr 2
Nel. Beruncnure:

a) 3/-343; 0) §/0,000064, B) V/-128+1/625.

Ne2.Pacnosio’kuTe 4ucia B MOPSIAKE BO3paCTaHUS: \/1_1; i/%; 7T7.

Ne3. YipocTute BHIpasKeHHE U HaliuTe ero 3HaueHne: +25a° +3/64a° —4/16a*, mpu a = 5.

1 1 1 1 1
3 25)2 = 3)\3 =
Ne4. Boruncnure: 2)64°;  0) (4—9j ; B)0,0081*; T) (3§j ; 1)32°,

Wl

B 11 3 1
No5. YrpocTute BbIpakeHue: a)b 3-b?;  0)x2:x3;  B) (aZ] ; T) (a°'2)5 -,
Ne6. Pemure ypaBuenne:  a)ix® —10x+25=-2; 6)V2x* +6x-57 =-1.

3.10. 3amanus aiaa oueHku ocBoenus pasaea 10 «IllokaszareanHas GQyHKIus)

IpakTnueckoe 3ausarue Ne34

Tema: «Pelmenue noka3arejgbHbIX HEPABECHCTB»

Henanb: oTpaboTaTh HEKOTOPHIE TPUEMBI PEIICHHS OKA3aTEIbHBIX HEPABEHCTB, HAYUYUTHCS
MPUBOIUTH MOKa3aTeIbHbIE HEPABEHCTBA K U3BECTHBIM aJre0panyecKuM HEepaBEHCTBAM,
HCIIOJIB3YS CBOMCTBA CTENEHEH, CBOMCTBA MOKa3aTeIbHON (PyHKIIMU U anredpandeckue
npeoOpa3oBaHus.

Teopernueckue
CBE/JCHUS:
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IlogazaTeABHEIM HepaBe€HCTBOM HA3BIBACTCHA HEPABEHCTBO, COOEP-
FKAalee IIEPEMEHHYIO B IOKaA3aTEeAdX CTEeNeHeH IIPH HEKOTOPBIX IMOCTOAHHBIX

OCHOBaHHHX.

HPH PELIEHHH IIOKA3AaTCABHBIX HEPDABECHCTE IIOAE3HO IIOMHHTB, YTO IIOKa3a-
TeAbBHAI q)}’HK_T_[H_H ABAdIETCd MOHOTOHHOH H

1) ecam ocHoBaHHe a>l, To dyEHEmHa YV =a” Bospacrammasa (60ABIIEMY X
COOTBETCTBYET OOABIIHH Y);

2) ecam 0<a<l, To dyEEnHa Yy =a” ybeBaromas (G0ABIIEMY X COOTBETCTBY-

€T MEHBIIIHH ).

1 cmoco6. Cmocod npaBeeHAs 00eHX YacTell HePABEHCTBA K 0JJHOMY OCHOBAHHIO.

a] IIPHBECTH obe YJacTH HEpaBCHCTBa K OJHOMY OCHOBaHHIO, T. €. IIPDHBCCTH

HEPABEHCTEO K BHIOY:

AF00 < 8]

TOTAAa

b) ecan a>1, To f(x)<g(x) (3HAK HEpABEHCTBA COXPAHAETCH);
ecan 0<a<l, To f(x)>g(x) (3HAK HEpaBE€HCTBA MEHIETCI HA IPOTHBOIIOAOKHBIH).

[IpH pelleHHH HEPABEHCTB MOXKHO IIOAB30BAThCH (DOPMYyAAMH:

1
1)a*-a’=a"" 4)a=— 7)a* -b* = (a- b)*
a
2)a_v:ax—}’ 5) 80:1 S)a_x:[k)
a’ b a

3) (@¥)? = a*¥

m

6) @:a?

Mpumep 1.

4% > %1

PeweHune. lNpueeaém HepaBeHCTBO K HyXXHOMY BuAay. [Qns aToro y crteneHel OOTKHO
ObITb 0OHO OCHOBaHUe 2.

22:; ~ 2:-:—1

T. K. ocHOBaHue cTenenn a=2>1, To 2x>x-1

x>-1

OTtBeT: x € (—1; +0)
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1 x2—2

x —
Mpumep 2. (E) > (0,25)
Pewenune. MpuBeaém cteneHn K 0ogHOMY OCHOBaHMIO.

x°-2

o
)"

1 1
T. K. OCHOBaHue a=E, 0‘45‘:1 , TO NpU CpaBHEHUW MokasaTenei 3TuX

cTeneHei HeobXoOMMO NMOMEHNATH 3HAK HepaBeHCTBaA [:M3 OBYX cTeneHen ¢ oa-

HAM ocHoBaHWeMm 'z Bonblen cuynTaeTcs Ta CTENneHb, Y KOTOPOW NnokasaTenb
MEeHbLUMWIA):

X<:X2—2; x—x2+2<0;
2 .
X" =x-2>0;

X, =—1x, =2; :\\/—\//;__ .

(x=2)(x+1)>0 -1 2 X

OTBeT: x € (—o0; —1) U (2; +0)

109



6x-+3 W
Mpumep 3. 3 >\27 =

PeweHue. MNpneegém cTeneHn K oQHOMY OCHOBaHUIO 3.

3

&S [y

a=3>1 (3HaK HepaBeHCTBa COXpaHAeTcs)

6x+3 S 6x+3
);2 - 4x
MNepeHecéM cnaraemoe U3 NpaBoi YacTu B NeBylo, NnpuBeaém apobu K obwemy
3HaMeHaTent:
4.(6x+3)- x(6x+3) >0
4x? B

(6x +3)(4—Xx) -0

4x’
Pelwunm HepaBeHCTBO METOAOM MHTepBanoB. [INs 3Toro Ha YWCNOBYK MPAMYK
HaHeCc&M TOYKM, B KOTOPbIX Apobb paBHa HYMO UMW HE CYLLECTBYET:

1

X=-—;
5 )
X =4; - . - —>
xz0 05 ’ 4 "
OtseT: [-0,5;0) U (0;4]
Mpumep 4. 47 -3.477 <122

Pewenune. Mpumernnm cpopmyny 1 a* ¥ =a*-a’, Toraa HepaBeHCTBO NpUMET BUA:

A% .47 _3.4%. 471 <122;

41‘+16—%'4Fi <122
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BeiHecem HEW3IBECTHYHK CTENEHb 4*3a ckobkn wu pasgennmMm HepaBeHCTBO Ha
4yucno, nony4vymeLueecAa B ckobkax.

4% -(16 - %} <122;

61 4
4% . —<122; 4% <122-—;
4 61

4% <8 2% <23
3
2X<3; X<—
2

OTBeT: x € (—; 1,5)
2 ciocod. Croco0 BBeleHHS HOBOH MepeMeHHOH.
Mpumep. 9°—8-3"-9<0

PeweHue. 3°* —8-3* —9 < 0; (3*)2—-8-3*—9 < 0. 3amenum 3" = t, TOrga HepaBeH-
CTBO NPUMET BUA:

t* - 8t-9<0:
tp=-L t,=9; NN .
(t+1)-(t-9)<0 -1 9 t
te(—1;9)umm —1<t<9
-1<3*<9
{3“” >—1
3*<9
[x € (o0 +c0)
x<2
x € (—o0;2)
OTtBeT: x € (—x; 2)
O0pa3upl penieHUs HEPABEHCTB:
3" <81 3>1, Fr>1 3>1,
3 <3 y =3*B03p. >3 y =3*B03p.
X<4 6-x>0
OtBeT: (-} 4). -x>-6
X< —
x<6
OtBeT: (—;6).
3x<5x 0<§<1’ §x—3< i2x+5 0< § <1’
> 4) 3 4
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3" 3" 3)
=<1 yz(j yOBIB. 3 2es y=(j yOBIB.
T g
(3] <(3) 4 4 Ortser:
5 5 2,
_cnl
x—3>-2x-5 { 3’ }
x>0 x+2x>-5+3
OtBeT: (0;) 3x>-2
x> ——
3
14" 1\* 1 2>1
- =(-) yO&BIB. X~
(2) <4 d (22 Y 2 < 4 y=2% Bo3p.
VY /M2 0<=<1 2% < 27
z) <G) : X< -2
X>—2 Orger: X < —2
Orger: X = —2

Cojaep:xaHne NpakTHYecKoil padoThI:

PemmTek nmokaszaTenbHble HEPABEHCTBA!

B-1 B-2 B-3 B-4

4* =16 5* = 25 6* = 216 2* =16
53 = 25 63* = 216 42% = 16 43% = 64

2% = 3 4* < B 3* < 4* 6% << 7%
3+l < g 2%l < 16 K+l = 125 2%t = 4
<% |G)<s |0 |6-s

6 36 3 9 2 8 5 125
6" =1 8 =1 4* =1 0% =1

1 2x—1 1 2¥x—1 1 2x—1 1 2x—1

(5) < 27 (3) < 125 ({—J < 64 (E) < 81

KourpoanHas padora No9 o teme: «IlokazareabHass GyHKIIAST)
Bapuanr 1

1. PemuTh noka3ateyibHblE HEPABEHCTBA:

a)2*>16 )43 >64 B) 65<T7* )21 >4
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2. Pemure ypaBHEHHA:

2 ()" =)
6) 36" —4-6% — 12 = 0:
B) 7% + 5 - 7¥"2 = 378,

. - 1
3. HaiiauTe HanOOIbIIEE ETOE X, VIOBISTBOPAOIMEE HepaBeHCTRY: 8%+ < —

g
x+2 1
4. PemnTe HepaBeHCTBO: (E) < .
5 P . (10%7Y = 1000,
5. Pemure cHeTeMY YpABHEHHH: Q¥-15y _ 4
Bapuanr 2
1. PemuTh nokasatenbHble HEPAaBEHCTBA:
a)2*>16 6)4**>64 B) 6*<7* )2 >4
2, Pemurte ypapHEHHA:
1631 338
) (5) =()
0)4* +2*—-2=0;
B)4**1 +15-21—-1=0.
1 —3x
3. HafinnTe HanOONBIIEE IleN0e X, YAOBICTBOPAIOIICE HEPABEHCTBY: (E) < 2.

1

2x+x” lo—x
4. Pemute HEpaBeHCTBO: (E) < (;) :

15x+2y = 225,
4x — 2y = 4.
3.11. 3apanus aasa oueHku ocBoenus pasaea 11 «Jlorapudmebl. Jlorapudpmudeckas

!l!YHK!!I/Iﬂ»

L

Pemurte cHCcTeMy ypaBHEHHH: [

IpakTnueckoe 3ausarTue Ne3s5

Tema: «CBoiicTBa Jorapudmos. Onepanus jJorapudmMupoBaHus
ean: 3akpenuTh NOHATHE Joraprudma, yMEeHUE UCIIOIb30BaTh OCHOBHBIE CBOMCTBA
J0rapu(MOB B MPOIECCE BHIMOJHECHUS PA3IUYHBIX ONEepaIIUii.
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TegpeaneCKne CBelCHUA:
CBOUCTBA JIOTAPUPMOB
log,a=11pu a>0,a=1,

log,1=0 ipu a >0, a =1,
log, (bc) =log,b+log,c mpu a>0,a=1 b>0,c>0,

Iogagzlogab—logac npu a>0,a=1b>0,¢c>0,
c

log, b? = plog,b pn a>0,a=#1 b>0;

log. b
Iogabzlog—°a npu a>0,a=#1b>0¢>0fA=0.

c

o ok~ wWwbhE

IToJ1e3H0 TakKe 3HATH U APyrue CBOMCTBA JOrapug)mMoB:
7. log, b=

npu a>0,a=1 b>0b=1,
log, a

8. log,, b" :%Iogab npu a>0,a=1 b>0;

9. Ioganb:%logab npu a>0,a=1 b>0.

Ilone3no maksce 3Hamo U «XUMPOCMUY) CEOUCME 102APUPMO8B:
log, b? = 2log,|b| mpu a>0,a=1 b=0;

log, (bc) = log, (—b)+log,(-c) mpu a>0,a=#1 b<0,¢c<0;
Ioga%: log,(~b)—log,(-c) mpu a>0,a=1b<0,c<0.

log, €

a'%° =¢"**mpu a>0, b>0,b=0, ¢>0.
Jlorapu¢gm no ocnoBanuio 10 HazbIBaeTcs AeCATHYHBIM JIorapupmomMm: log,,a=Iga

Jecamuunvim no2apughmom naspiBactcs nozapugm no ocrnosanuio 10. On odo3nayaercs Ig ,
T.¢. log 10N = 1g N . Jlorapudmsr uucen 10, 100, 1000, ... paBHbI cOOTBeTCTBEHHO 1, 2, 3, ...,
T.€. IMEIOT CTOJIBKO TOJIOKUTETBHBIX
€IMHMII, CKOJIEKO HYJICH CTOUT B JIOTapH(PMUPYEMOM YHUCIIC IOCie eUHUIBL. Jlorapudmer yucen
0.1, 0.01, 0.001, ... paBHBI COOTBETCTBEHHO —1, —2, —3, ..., T.€. UMEIOT CTOJIbKO OTPHUIIATEIIbHBIX
SIMHMI], CKOJIEKO HYJICH CTOUT B JIOTapH(PMUPYEMOM YHUCIIC Iepe]] CAMHAIICH (CUnTas U HyJIb
1enbix). Jlorapudmel OCTaTBHBIX YUCET UMEIOT IPOOHYIO YacTh, HA3BIBAEMYIO MAHMUCCOU.
[enas gacTh Toraprdma Ha3bIBACTCS Xapakmepucmuxou. JI7s mpakTHIeCKOro MPUMEHEHUS
JecATUYHBIE JorapupMbl Hanbosee y100HbI.
Hamypanbusim nozapugpmom Haspisaetcs nocapu@m no ocnosanuio e. OH odbo3navaetrcs In,
T.¢. log ¢N = In N. Hucro e sBisieTcss uppannoHaaIbHbIM, €ro TpUOIMKEHHOE 3HAYCHHE
2.718281828.0H0sBIg€TCA NPEETIOM, K KOTOpoMy cTpemuTces uncio (1 +1/n)" npu
HEOTPAaHWYECHHOM BO3pacTaHUM N

Jlorapu¢m 1no oCHOBaHHIO € Ha3bIBAETCH HATYPAJILHBIM Jorapupmom: log, a=1Ina
IlpuMepsl ¢ pellieHUuAMM

114



1. Haitgure 3Hauenue BeipaxkeHus log, 6+ log, 10%.

Pewenue.log, 6 +log, 10% =log, 6+ log, 3—32 =log, % =log, 64 =6.

2. Haninure 3Hauenue BoIpakeHus log,, 75—-log,, 3.

-2

Pewenue.log,, 75-log,, 3=log,,(75:3) = log, , 25 = log, (%) =-2.
5

3. Beruucnure log, 27.

log,27 _log,3° 3log,3 3
log,9 log,3° 2log,3 2
4. N3BecTHO, 4TO log, 2 = a. Haiinure log, 80.

Pewenue. log, 27 =

log. 5
Pewenue. log,80=1log,(16-5)=log,16+log,5=4+ 09:° 4, L :4+1:4a+1.
log; 2 log. 2 a a
5. HaiiuTe 3Hauenue Beipaxxenus —log, log, §/4/4 .
L log,16 4
Pewenue. —log,log, 4a =—log, |0923\2/§=—|098 log, 21° :—IogB%:—logsm‘1 ==1o0gy16 = I0992 g = 3
2

6. Halinure 1g45, ecnu Ig3=a, Ig2=>b.
Pewenue. Ig45=|g(9-5)=I99+Ig5=Ig32+Ig%=2Ig3+|glO—Ig2=2a+1—b.

CoaepxkaHue NPaAKTHYeCKOH Pad0ThI:

Bapuanm 1
Ne 1. Beruuciaure 3Hauenue X:
|Og 1 =X 3
Lg log,. x=—
y 8 . g 10g,0125=-3. 5 iy

1
log, —= = x
o l0gx=-2 5 "3

Ne 2. Haiinute 3HaueHUE BbIPAKEHUS:

(2'092 %)—4

a)
6) log,, 81-log,, 9
Ig150-1g15
log, 7 + Iogzl76
B)

Ne 3. CpaBHuTe uncna:

2 1093, 109,4 .
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log,5 log, 6
0) 7 owu 7o
B) Iong’>+logz4H Iogz(3+4);
log, 3,8 . Iogz4,7;

r)
log -3
1) G u o1
ash4c
Ne 4, [IponorapudmMupoBaTh BbIpaKeHHE — — 110 OCHOBAHHIO 3.
3x§y

IpakTnueckoe 3ausaTue Ne36

Tema: «Jlorapubvudyeckas pyHKIHA, €€ CBOMCTBA)
Ieab: 3akpenuTh NOHATHE JorapupmMudeckoi PyHKIIMH, YMEHHE UCII0JIH30BaTh OCHOBHBIC
CBOMCTBA JIorapu(MUIEeCKON (DYHKITUU B MPOIECCE BHIMOJHCHHS PAKTUUECKUX 3a]1a4.

Teoperuueckue cCBeICHUSA:
Onpenenenue. Jlocapugmom yucia b>0 no ocnosanuro a>0, a # 1 nazvisaemcs noxazamenn
cmenenu, 8 KOmopyro Ha0o 8036eCmu HUCIO &, Ymodbl noy4ums 4ucio b

OcHOBHBIE CBOMCTBA JIOrapu(pmMoB:

12, 10g.1=0, a>0, a # I;

2°. log.a=1, a>0, a # 1.

3°, |Ogaxy = Iogax + logyy.

4°. log, x. g = log,x - log.y.

5° logx " =p -log.x, ons noboeo oeticmeumenvrozo P.

logab _
Ocnoenoe nozapupmuueckoe moxcoecmeo: a *°°° =b

Onpenenenne: Dyuxyuio, 3a0annyio popmynou y=Ilog,x nazvlearom 102apu@dmuieckoil ¢
ocnosanuem a (a>0, a = 1)
OcHOBHBIE CBOMCTBA JIOTaPUPMUIECKONA (PYHKUIMH:

1. OGnactpio onpeeneHus SBISETCS] BCe MHOYKECTBO MOJIOKUTEIbHBIX JEHCTBUTENBHBIX
YHUCEl.

2. O65acThIO 3HAYCHHUS SIBISIETCS BCE MHOKECTBO JIEHCTBUTEIBHBIX YHCEIL.

3. I'paduik norapudmuyeckoit GpyHKIMUU BCeraa MpOXoauT yepe3 Touky (1;0).

4. Jlorapudmuueckas GyHKUIHS Bo3pacTaet rnpu a>1, u yosiBaeT npu 0<a<l.

5. OyHKIUA HE ABJISETCS YETHON WIJIM HEYETHOM.

6. OyHKIMSA HE UMEET TOYEK MaKCHMyMmMa M MHUHUMYMa, B OOJIaCTU ONPEIEIICHUS
HEIPEPHIBHA.

CoaepxaHue NPaAKTHYeCKOH PadoThI:
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Bapuanm 1

1) IMoctpouts rpaduku pynkuuu y=10g,x, y=l0g 1 x
2
2) IlpuBectn 3npumepa BO3pACTAIOMIECH JJOTapu(PMUUECKON (DYHKIIMH

3) [IpuBectu 3npumepa yobIBaroliei TorapupmMuieckon GyHKINU

4) CxemaTtndecku n300pa3uth rpaduku QyHKun Y = log, X,

y= IO90,4 X
5) Haiitu o6macts onpenencuus Gpyakiun Y = log.(x? + 4x — 5)

Bapuanm 2
1) IMoctpouts rpaduku pynkuuu y=l0g,x, y=log 1 x
2
2) IlpuBectu 3npumepa Bo3pacTarolei orapupMudeckoit GpyHKIUHN

3) [IpuBectu 3npumepa yobIBaroIIeH TorapudMudeckoin PyHKITUU

4) Cxemarnecky m306pasuth rpaduxn dpyaxumit Y =100y ¢ X |
y =log, X
5) Haiitu obnacts onpenencaust QyHkiun Y = logg(x® —7x +12)

IpakTnueckoe 3ausaTue Ne37

Tema: «Tpu 0CHOBHBIX MeTOA PeHICHUH JOrapuMuIecKuX YpaBHEeHH I
Ieab: 3akpenuTh NOHATHE JOTAPUPMUUECKOTO YpaBHEHHUSI, YMEHHE UCII0JIb30BaTh OCHOBHBIC
METO/IbI PEIICHHUS JIOTapU(MUUECKUX YPaBHEHUM.

Teoperuyeckue cBeICHUA:
Omnpenenenue. Jlocapugdmom uyucna b>0 no ocnosanuro a>0, a # 1 naszvisaemcs nokazamensb
cmenetu, 6 KOmopyio Haoo 6036eCmiL YUCIO0 @, Ymobdbl NOAYYUmMsb Yucio b.

logab _
Ochoenoe nozapupmuueckoe modcoecmeo: a °°° =D

3 OCHOBHBIX METO01A pelICHUA J]OFaDI/Id)MI/I‘IeCKI/IX VDaBHeHI/Iﬁ
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IIpumep 1. Pemuts norapudmudeckoe ypaBHEHUE:




log,(4 —x)=7

Pemenue: 4-x=27 4-x=128 -x=128-4 -x =124
IIpoBepka: log,(4 — (—124))=7 log,128 =7 27=128
OTtBer: - 124.

IIpumep 2. Peruth JorapudmMuyeckoe ypaBHEHHE:
log-(x+1) +logs(x—1) =3log: 2
Pemwenne. IlpencraBuM seByio uacThb ypaBHEHHS B BHIE JIO-
rapudma npou3BeneHHd, a MPaByl CBEAEM K Jorapudmy no ocHo-
BAHHIO 5.
logs(x+1) (x—1) =logs 22
IMoayyeHHoe ypaBHeHHe HAa MHOXECTBe AOMYCTHMbIX 3HAUEHHH X,
3a71aBaeMbLIX CHCTEMOH HepaBRHCTB
[x+1>0 ( >-1 )
= »o=x>1
1x—=1>0 x>1 ’
3KBHBA/NCHTHO ypaBHeHuio (x+1)(x—1)=23% 310 ypaBHenue jer-
KO pewuTh: x’—1=8, x*=9, x;=3; x,=—3. O6/1aCTH JONMYCTHMBIX
3HaYeHHH yNOBJETBOpPSAET JHIUIb NepBulii KOPEHb.
OTser. 3.

IIpumep 3. Pemuts orapudmudeckoe ypaBHEHUE:

log? x—logs x—2=0. |
Pewenne. YpaBuenus nomo6HOro BHAA, TAe HEH3BeCTHas
GyHKUHA (B naHHOM cJaydae |ogy X) BXOAHT B Pas3jIHUHBIX CTENEHSX,
pewaroTcs MeTOoAOM 3aMeHb nepeMeHroi. (O6osnaunm loge x=y.
BMeCTO HCXOMHOro ypaBHEHHS NONYYHM
y?—y—2=0.
D70 KBajpaTHOE ypaBHEHHE JIerKo pellaeTcs:
12V 1+4-1.2 113
2

Y, 2= s Y1=2; yo=—1.

HajineM Temepb HCKOMBE 3HAUEHUA X!
yi=logax=2, x=4

y2=log2x=—l‘ Xog= —;-'

O6a 3TH 3Ha9eHHA X YJAOBJETBOPAIOT HCXOLBOMY YPaBHEHHIO,
TaK KakK oﬁ.nacn ero AONYCTHMHX 3HaueHHH ecTb MHOXecTBO x>0,

OTBeT. 4 —

CoaepxaHue NPAKTHYECKOH PA00ThI:

1 eapuanm
Pemre ypaBHeHue:

1) log,(2x—11)=2; 5)
2) log,(2x-7)=0;

x = 124: (-1)

=-124
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3) log, (3x+12)=-1;  4) o824 x) +logs(1—2x) =2 logz3 ¢, 2logs ¥—7logsx+

6

2 eapuanm
1) log,(3x-2)=3;

2) log,(4x—10)=2;
3) log, (2x+16)=-2;
2
4) logs(x+3) +1logs(x+2) =log, 6.
5) log’ x—3logs x+2=0.
IIpakTnyeckoe 3ausaTue No38

Tema: «CucreMbl JorapupmMuyeckux vpaBHEHUN))
ean: 3akpenuTh NOHATHE JOTapU(PMUUYECKOTO YPAaBHEHHUS, YMEHHUE UCTI0JIb30BaTh OCHOBHBIC
METO/IbI PEIICHHUS JIOrapu(PMUIECKUX YPABHEHHUI U CUCTEM JIOTApUPMUUYECKUX YPABHEHUH.

Teoperuueckue cBeICHUSA:
Omnpenenaenue. Jlocapugdmom uyucia b>0 no ocnosanuro a>0, a # 1 naszvieaemcs nokazamensb
cmenetu, 8 KOmopyio Haoo 6036eCmiu YUCI0 @, Ymobdbl ROAYYUms yucio b.

logab _
Ocnoenoe nozapugpmuueckoe moscoecmeo: a °°° =D

3 OCHOBHBIX METO1a PeHIeHUS JorapudMudecKuX YypaBHeHHUN

1 meTog. icnone3oBaHue onpegeneHna norapuema:

log, f(x)=b & f(z)=d", a>0,a#1

2 meTop. MicnonezoBaHue cBOMCTE Norapmnéma:

1
log,.b = —log, b
09, ¢ %Y

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

log,b — log,c = log, (g)

kY

1
lognb = — -log,b
084 n 084

log.b™ = — -log,b

log,1=0,a>0,a #1
log,a=1(a >0,a #1)

3|3
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3 meTog. BBegeHne HOBOW NepemMeHHOW (3amMeHa):

3amena log,z = tnossonaetcBecTn norapupmMuueckoe ypaBHeHue K bonee
NpocToMy anrebpanuyeckoMy ypaBHeHUI0 OTHOCUTENbHO t.
IIpumep 1. Pelinth CUCTEMBI YpABHEHU:
9%.3¥ =81 log, (x+2y)—2log,4=1-log, (x—2y)
{ 2-{ log , (x-2y) = -1

4

log, x+log,y=1

3x+)’:34 X+y:4 X=4—y X=4_y
Pemenue 1 cucremsr: = = =19, =
log ;(x-y)=1"|x-y=3 " |(4-y)-y=3 " |y*-4y+3=0

od3: x>0 u y>0
Vi=1; y,=3 Ttorma x; =3 u x=1,T.e. x3=3,¥Y=1;x~=1, y,=3
OrBer: (3,1) eO/13; (1;3) € O3

Pemenue 2 cuCTEMEL:
log, (x+2y)—2log;4=1-1log, (x—2y) x+2y= 3 {x2_4y2:48

2. log , (x—2y) =-1 =y 16 x-2y=

x>=—2
{ y:>x>2y

x> 2y
O/J13:
2 _4y% = 16y +16 = 48 =2
(2y+4) —4y* =48 _ [16y+ = 1Y =% Orser. x=8; y=2¢ O3 (8>2*2)
x=2y+4 x=2y+4 xX=
Cojep:xaHue NPaKTHYIECKON PadOThI:
1 sapuanm
Pemmuth cucTteMsl ypaBHEHHUIM:
{Iog3 x* =log, 125-1log, 5 » {Iog , (X* +3x-2)-log, y =1
1) log, (y-1)=0 (3x-Y) = 2

IpakTnueckoe 3ausarue Ne39

Tema: «IIlpumenenue Jorapupma

Heab: u3y4yuTh HCTOPUIO BO3HUKHOBEHUS W NPUPOJHYIO CYIIHOCThH JIOrapu(pMoB,
paccMOTpeTh MPAKTUYECKOE MPUMEHEHHUE Jorapu(MOB 4eJIOBEKOM, COBEPIIICHCTBOBATh HABBIK
CaMOCTOSITEIILHOTO MOJy4eHUsI 1 00pabOoTKH MH(MOPMALIUH.

Coep:xxanue NpakTHYeCcKOi padoThI:

OdbopMuTh 0TUET (C HCIOJIH30BAHUEM WIIIOCTPATHBHOIO MATEPHAJIA) IO CJACAYVIOIIEMY
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ILJIaHy:

1) HcTopusi BOBHUKHOBECHHUS JIOTapH(pMOB.
2) IlpuponaHas CyHnHOCTb Jorapudmos.
3) Jlorapudmsl B mpupoe.
4) Jlorapudmbl B pa3aruHbIX chepax KU3HEACITSIbHOCTH YCIIOBEKa.
5) 3akirodeHHe 10 TeMe MPaKTHIeCKOM padoThr Ne 39.

Kaowcovtit nynkm nnana packpovleaemcs He MeHee uem 5-7 npeonoyceHuamu, Ha
OCHOGAHUU KOMOPBIX 0€11Aem s 661800 NO KAHCOOMY pazoesly omuema.

1o scenanuro cmyoenmoe popmupyemcsa omuemnasn 3J1eKmMpPOHHAA NPE3EHMAUUA NO
Mamepuanam npaKkmuyeckoi pavomaot Ne39.

B 3aBepiienne TP Ne39 (st packpbITHs TyHKTA 5 MJ1laHa) HEOOXOIUMO MTPOCMOTPETh
JIEMOHCTPAIIMOHHBIA MaTepUall IO TEME MPAKTUUYECKON pabOThI (CChLIKA
https://infourok.ru/proektnaya-rabota-logarifmi-i-ih-primenenie-v-zhihni-1791752.html)

IpakTnueckoe 3ausarTue Ned4()

Tema: «Jlorapupmudeckasa cnupajb B npupoae. E€é maremMmarnyeckue CBOMCTBA))

Henab: W3y4yuTh KMCTOPUIO BO3HUKHOBEHHS W NPUPOAHYIO CYIIHOCTh JIOTapu(MOB,
pPaccMOTpPETh JOrapu(pMHUUECKYIO CIUpajb, €€ MaTeMaTUYECKUE CBOICTBA, COBEPILIEHCTBOBATH
HaBBIK CAMOCTOSITEIBHOTO MOJTYYeHUsI U 00padOTKN MH(POPMALIHH.

CoaepkaHue NPAKTHYECKOM PadOThI:

OdopMuUTh 0TUYET (C MCI0Jb30BAHMEM HJLIIOCTPATHBHOIO MaTEepHaJia) Mo cJaeayioueMy
ILIAHY:

1) IMpakTryeckast 3HAUUMOCTD MTOHITHS JTOTapU(pM.
2) JlorapudmMudeckas ciupaib.
3) Ilpumepbl 1 MaTEMaTHYECKHUE CBOMCTBA JIorapu(PMUIECKON CIIHPAIIH.
4) 3akir04YeHHe M0 TeMe MpaKTHIecKor padoThl Ne 40.

Kaorcovtit nynkm nnana packpovléaemcs He MeHee uem 5-7 npeonoryceHuamu, Ha
OCHOBGAHUU KOMOPBIX 0€11AeN s 661600 NO KAMHCOOMY PaA30esy omuema.

1o »ncenanurw cmyoenmoes popmupyemcsa omyemnasn 31eKMpPOHHAA RPE3EHMAayus no
Mmamepuanam npaxkmuyeckoii pavomaut Ne4().

B 3aBepmienne I[TP No4( (muist packpbITUst MyHKTA 4 MJ1aHA) HEOOXO0IUMO MPOCMOTPETh
JEMOHCTPALIMOHHBIN MaTepual o TeMe MPaKTUYeCKOW paboThl (CChUIKa
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https://nsportal.ru/ap/library/drugoe/2018/02/11/issledovatelskaya-rabota-primenenie-
logarifmov-v-zhiznedeyatelnosti)

KourpoanHas padora Nel() o teme: «Jlorapudgmel. Jlorapubmvuyeckas dyvHKIHID)

Bapuanr 1
1. U300pa3ute cxematudHo rpaduk pyHkimu y= logg ;1 X.

CpaBuurte 3Hauenus Gpyukiuii log, ; 2,7 1 logg ; 10 .OTBer 0bocHyiiTe.

2. Borunciure logi 24 - log: 120 — log: 5.

3. Pemmre ypaBuenne lg(x—9) +1g(2x—1)=2
4. Pemnte HEpaBeHCTBO l0gg,(x— 3) = 0.
5. Pemure ypaBuenue 521085 =1,

Bapuanr 2
1. N300pasute cxematudHo rpaduk GyHknuu y= log,sX

CpaBuure 3Hauenus pynkiuii log, 0,6 ¥ log, 7,2 .01BeT 000CHYMTE.
2. Beruucioure log, 12 +log; 4,5 — log, 6.
3. Pemmure ypaBuenue logg - X+ 4 logy-x-5=0

4. Pemmte HepaBeHCTBO In(x — 3) = In(2x — 8).

44 10 gz *'.'I'E

5. Beraucaure «.@

3.12. 3agjanusa 19 oeHKH ocBoeHus pasaea 12 «MHokecTBa. DJIeMEHTHI TEOPUH

rgaggm;»

IIpakTnyeckoe 3ansaTue Nedl
Tema: «Onepanuu ¢ MHOKECTBAMMY.
Ieab: 3aKkpenuTh MOHITHE MHOXKECTBA, HA KOHKPETHBIX IPUMEPAX HAYUYUTHCS IPUMEHSTh
MpaBuJia onepanuii HaJ MHOXKECTBAMH, MTPOJIOJDKUATE (POPMUPOBAHUE YMEHHUM CAMOCTOSITETHHO
BBIMIOJIHSTH ONEPAMU ¢ MHOKECTBAMH.
Teopernueckne cBeeHUs K NPAKTHYECKOI padoTe:

MHO0€eCTBO — OJTHO U3 OCHOBHBIX MOHSATHI MaTEMaTUKH.

Mmuoscecmeom nazvieaemcs cO80KyRHOCHb HEKOMOPBIX IJ1EMEHM 08, 00beOUHEHHbIX
Kakum-nubo oouwum npusHaKom. JIeMEeHTaMU MHOXKECTBA MOTYT OBITh Uncia, (GUrypsi,
MpeIMEeThI, TOHATUSA U T.II.
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MHoxecTBa 0003HaYAIOTCS MPOMUCHBIME OYKBaMu, a 3JIEMEHTHI MHOYKECTBA CTPOYHBIMU
OykBaMH. DJIEMEHTHI MHOXKECTB 3aK/IIOYAIOTCS B (PUTYpPHBIEC CKOOKH.

Ecnu anemMeHT X npuHaAJISKUT MHOKECTBY X, TO 3alIMCHIBAIOT X € X (€ —
MPUHAJIEKNUT).

Ecnu MHOXeCTBO A sBJIsieTCA 4acThi0 MHOXeECTBa B, To 3anuceiBaior A C B (C —
COJICPIKUTCS).

MHuoscecmeo moycen_0bihb 3a0aH0 0OHUM U3 08YX CHOCO008: NepeducieHuem u C
HOMOULbI) ONPEDEIANULE20 CBOUCHIBA.

JIBa mHOXecTBa A U B pasnst (A=B), eciiu 0HU COCTOST U3 OJHUX U TEX JKE DJIEMEHTOB.

Hanpuwmep, ecnu A={1,2,3,4}, B={3,1,4,2} To A=B.

Oobveounenuem (cymmoit) muoxectB A u B HazpiBaeTca MHOKeCTBO A U B, asieMeHTHI
KOTOPOTO MPUHAIEKAT XOTS ObI OJTHOMY U3 3TUX MHOKECTB.

Hanpumep, ecrn A={1,2,4}, B={3,4,5,6}, 7o AU B ={1,2,3,4,5,6}

Ilepeceuenuem (npouszeedenuem) MHOXeCTB A 1 B Ha3biBaeTcss MHOKECTBO A N B,
3JIEMEHTHI KOTOPOTO MPUHAJJIEKAT KaK MHOXKECTBY A, TaKk 1 MHOXXECTBY B.

Hanpumep, ecmn A={1,2,4}, B={3,4,5,2}, To AN B={2,4}

Paznocmuio MHOXeCTB A 1 B HazpiBaeTCst MHOXKeCTBO A/B, 371eMEHTBI KOTOPOTO
MPUHAJJICKAT MHOXKECTBY A, HO HE IPUHAJJICKAT MHOKECTBY B.

Hanpumep, ecmn A={1,2,3,4}, B={3,4,5}, 0 A/B = {1,2}

Cummempuunoil paznocmupio MHOKECTB A 1 B Ha3biBaeTcsi MHOKECTBO A A B,
sBIIsitoleecs: oobeIMHeHueM pazHoctet MHOkecTB A/B 1 B/A, To ecth A A B = (A/B) U (B/A).

Hanpumep, eciu A={1,2,3,4}, B={3,4,5,6},To AAB={1,2} U {5,6} ={1,2,56}

CBoiicTBa:
CBoOJCTBA IEPECTAHOBOYHOCTH:
AUB=BUA
ANB=BNA

CoueraTenbHOE CBOHCTBO:
(AuB)uC=Au(BUCQC)
(ANB)NC=ANMBNC)
Kpyzu Junepa (Jiinepa-Benna) — reomerpruyueckasi CXeMa, ¢ MOMOIIBIO KOTOPO MOXKHO
1300pa3uTh OTHOIICHUS MEXKY MOJIMHOXKECTBAMH, JIJIsl HATJISIAHOTO TIPEACTaBICHUS.
Cojep:xaHue NPaKTHYECKON PadOThI:

3aganus:
1. Bribepute yTBEpKIEHHUE O YNCIOBBIX MHOXKECTBAX, KOTOPOE SIBISIETCS NCTUHHBIM:

a) Muarepsai (-12;13) sBiseTcss HOAMHOKECTBOM oTpe3ka [-13;15]

0) MHOXECTBO JICHCTBUTEIBHBIX YHCE SIBISETCS TTOJIMHOXKECTBOM MHOXKECTBA
UPPALMOHATBLHBIX YHCEIT

B) [IpomexxyTok (-14;3] sBiisseTcst moAMHOXKECTBOM oTpe3ka [-15;0]

2. Yxkaxwure napy (X;y), HaXOAsIIyIOCS B OTHOIICHUN Y=X-2
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a) (5;3)
0) (-3;5)
B) (3;-5)
3. Jlanel muoxectBa: A={5,10,15,20}, B={3,6,9,12,15}.

YCcTaHOBUTE COOTBETCTBUE MCKOAY CICAYIOIINMU MHOKECTBAMU AuB

1. {15} ? oObenMHEeHnEe MHOKECTB A 1 B
2. {3,5,6,9,10,12,15,20} ? pa3HOCTh MHOXECTB A 1 B
3. {5,10,20} ? mepecedeHre MHOXeCTB A u B

4, Jlansl MHOXKECTBA: a) A={e, o, p, X}, B={x,y}.
0) A={12, 13, 14, 15} B={12, 14, 16}

Haiitu maoxectBa ANB, AUB, A/B, B/A

5. B tpéx BochMbIxX Kiaccax 70 pedsaT. M3 Hux 27 3aHUMArOTCS B IIAXMATHOM KPYKKe, 32 MOI0T
B XOpe, 22 yBIIeKatoTCsa TeHHHUCOM. B maxmatHoM kpysxke 10 pedsT u3 xopa, B xope 6
TEHHUCUCTOB, B IIIAXMAaTHOM KPYKKE 8 TEHHHCHUCTOB; 3 TEHHUCHUCTA MOCEAI0T U IaXMaTHBIN
KPYXKOK, 1 X0p. CKOJIbKO peOsT He MOI0T B XOpE, HE YBIEKAIOTCSI TCHHUCOM U HE 3aHUMAIOTCS B
maxMaTHOM Kpyskke? CKOJIbKO peOsT 3aHATHI TOJIBLKO TEHHUCOM?

IpakTnueckoe 3ausaTue Ned4?2

Tema: «I'padb».
Henan: 3akpenuth 0a30BbIe TOHATHS TeOpuH TpadoB, POPMBI U METOBI TIPEACTABICHUS TPadOB,
YUHUTHCS MPEJICTABIATH Ipad rpaduyecku, NpeACTaBIATh C IOMOIIbIO TpadoB OMHApHBIE
OTHOIIICHHSI, COBEPIIICHCTBOBATH HABBIKU MPUMEHEHHS MPOCTEUIITNX METOIOB aHaIn3a rpados.
IIpumeps! 3a1a4:
Nel
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CmeneHs 8EPLUUHLI — 3TO KONWYeCTBO péﬁl’:“p, KOHLUOM KOTOPBIX ABNAETCA 3T4d BEPLUWMHAE.

[MocumTaem cTeneHn BepLn l.

—_ B

C

Y gepwiHel A cteneds 1, y sepwmndel B — 3, y sepwunnsl C — 2, y sepwndel D — 3, y sepwnHsl B — 1.

Baca

AHnPER
EBreHum
®

Cawa DOyma

Y BeplUWHBLl « AHAped» cTeneHb 3, y BeplUnHLl «Bacar» cTeneds 1, y BeplunHbl «EBreHniis ctenexs (0, y BeplunHel «/uma»
CTeneHs 2, y BeplulHel «Calla» cTeneHs 2.

M3201UpOBAHHOA BEPLULHT — 3TO BepPLUVHA rPada, CTeneHs KOTOPOM PAaBHA HYNH.

Ne2

Ha 370l Hegene B Knacce WecTepo AexypHolx: AHA, Bepa, Eerenuvin, fanuna, Cepreit n ©&gop. Paccmotpum ciegyrowmin rpad:
LeXypHble — 3T0 BeplwWHLl rpada, ABe BepLUMHLI COeAWHEeHb pebpom, eci COOTBETCTBYWWE pebaTa ApyxaT Mexay CoboN.
[MoAy4nBLWINKACA rpad N306paxEH HMxe,

Bepa EBreHni
dénop
Hanwna
AHg .
Ceprei CkonbKo pébep B 3ToM rpade? C KaKMMU JEXYPHBIMI APYXAT EBreHuit?

OtBet: 7; ®enop, Cepreii.
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Ne3
YmeepxcdeHue. Konnyecteo pédep B rpade paBHO NONOBUHE CYMMbI CTEMEHEN BCEX 70 BEPLLMH.

B rpade 7 eeplumH, cTenexn kotopelx paeHsl 1, 1, 2, 2, 2, 3, 3. Ckonkko pébep B 370M rpade?
OtBet: 7.

JagaHus 1JIs CAMOCTOATEILHON PAa00THI K 113 Ne42:

Nel
Mexnay 9 miianeramu CoJTHEYHOM CHUCTEMBI BBEJIEHO KOCMUYECKOe cooOIeHue. PakeTsl eTator
0 CEeAYIMMUM Mapuipytam: 3emist — Mepkypuil, [lmyron — Benepa, 3emist — [lmyton, [limyTon
— Mepkypuii, Mepkypuii — Benepa, Ypan — Hentyn, Hentyn — Catyps, Catyps — FOnurep,
KOnutep — Mapce, Mapc — Ypan. MoxHo 5 1o6patbces ¢ 3emiu 10 Mapca?
[IpousmtocTpupyiTe OTBET, MIOCTPOUB COOTBETCTBYIONTUM Tpad (bI).

Ne2

Haiitu Ha pucyHke 1 rpadsl, 130MOppHBIE JTAHHOMY:

Pucynok 1

o) 3) B)
Yka3zaHue: npaBUJIbLHO 3aHYMepYyiiTe BepIInHbI rpa¢goB Ha pucyHke 1 1 oTBeTa Ha
BOIIpOC.

Ne3
Onpenenure CTENEHU BEPIIMH JaHHOTO Tpada:
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B

Neq
B cene MansimikoBo 13 tenedonoB. MOXXHO JI UX COSTUHUTD MTPOBOJAAMH TaK, YTOOBI KaXKIBIH
TenedoH ObLII COEIMHEH POBHO C MATHIO IpyruMu? PemuTe 3a1a4y, 1aB MOSCHEHUE C IIOMOIIBIO
0a30BbIX MOHATUHN TeOpUHU TpadoB.

KourpoabHas padora Nell o Teme: «MHOKecTBA. DJIeMEHTHLI TEOPHUH rpadoB)»
Bapuanr 1 (2)
1. Bribepute yTBEpKJIEHHE O YUCIOBBIX MHOKECTBAX, KOTOPOE SBJISIETCS UCTUHHBIM:

a) MuTepsan (-12;13) sBisercs MOAMHOXKECTBOM oTpe3ka [-13;15]
0) MHOXECTBO JIEUCTBUTEIbHBIX YHCE SIBISIETCS TTOJIMHOKECTBOM MHOKECTBA
UPPAIlMOHATIEHBIX YHCE
B) [IpomexyToxk (-14;3] siBisieTcst mogMHOXKeCTBOM oTpe3ka [-15;0]
2. Yxkaxwure napy (X;y), HaXoAsIIyrocs B oTHomeHnn y=X-4  (y =X — 8)

a) (5;1)
0) (-3;5)
B) (3;-5)
3. Hansr muoxectBa: A={5,10,15,20}, B={3,6,9,12,15}.

VY CcTaHOBUTE COOTBETCTBHUE MEXKAY CIAEAYIOIIMMH MHOKECTBaMHu A u B

4. {15} ? oObemMHEHUE MHOXKECTB A 1 B
5. {3,5,6,9,10,12,15,20} ? pa3HOCTh MHOXKECTB A 1 B
6. {5,10,20} ? mepeceueHre MHOKECTB A u B

4. OnpenenuTe CTETICHU BEPIUH JaHHOTO rpada:

A

C

B

5. B cene MansimikoBo 17 (11) tenedoHoB. MOXKHO JTH HX CO€AMHUTH MPOBOIAMH TaK, YTOOBI
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KaXIbIi TenedoH ObIT COETMHEH POBHO C MATHIO ApyruMu? Pemmre 3amady, 1aB MOsSICHEHUE C
MOMOIIIbIO 0a30BBIX OHATHI TeOpuu rpadoB.

3.13. 3aganus 119 OLeHKH ocBOeHus pasaea 13 «DjaeMeHTHI KOMOMHATOPHUKH,

CTATUCTHKH M TEOPHUH BEePOSATHOCTEI)

IpakTuueckoe 3ausaTue Ne43

Tema: «OCHOBHbIE IOHATHS KOMﬁI/IHaTODI/IKI/I»

Heab: oTpaboTath ymMeHHE pemiaTh 3a7aud Ha pacueT BHIOOPOK (IIEPECTaHOBOK, pa3MEIlECHUH,

coueTaHui)

C

OPUMEHEHHEM DJJIeMEHTOB U GopMyl KOMOMHATOPUKH,

pa3BUBATH

CaMOCTOATCIBbHYIO MBICIIUTCIIBHYIO JACATCIIBHOCTb, a TaAKKC BBIYHUCIIUTCIBHBIC HABBIKH H
TBOPUYCCKOC MBIIIJICHUC CTYACHTOB.

TeopeTnueckne CBeICHUS K MPAKTHYECKON padoTe

HEPECTAHOBKH

[IpousBegeHne mnepBLIX N HATYPAJNBHBIX uucesa o6o-
3HauawT n! (unraercs «3H (axkTopHaas), T.e.

nl=1-2-83-...-(n-1)-n, opuuéM no onpeneie-
Hu0 1! = 1. Takum obGpasom,
P, =n!

Onpenenenune. ITepecmanoskamu u3 n anemen-
MmoEé HAa3bLIBAIOTCHA COEJMHEHWH, KOTODPHIE COCTOMAT
U3 OJHMX M TeX Je N 9YJIEMEHTOB W OTJHMYAKTCH
OAHO OT JAPYroro TOJALKO NOPAAKOM MX pacnoJo-
YKEeHUd.

PASMEIIIEHUA

Onpeanenenue. PazmeweHuUIMU U3 M IACMCHMOB
no n aaemenmos (n < m) Ha3bIBAKTCHA TaKWe CoequHe-
HHUSA, KaXZ0e M3 KOTOPBIX COUAEPXHUT 7 2JeMeHTOB,
B3ATHIX U3 ZAaHHLIX /7 PA3HbIX 2JIEMEeHTOB, M KOTOpPHLIE
OTJAHMYAIOTCS OAHO OT APYroro aubo caMmuMM 3JIeMeH-
TaMM, JHOGO DOPAAKOM HUX PAaACHOJIOXXeHWns.

'
AY = B
" (m-n)!

COYETAHUA
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Onpeanenenue. CovemaHuimu U3 m 3AEMEHINOS8
70 n B KayxXaoMm (nn < m) HA3BIBAITCH COEJAMHEHUHA,
KayI0€ M3 KOTOPBIX COJEPKHT 77 3JEeMEeHTOB, B3:-
THIX H3 MOAaHHBIX /7 pPasHLBIX 3JJIEMEHTOB, M KOTO-
phle OTAMYAIOTCH OAHO OT APYroro Io KpaiiHeil mepe
OJHUM BJIEMEHTOM.

3agaHus IS NPAKTHYIECKON PadoThI

1 Bapuanr.

1. Pemute ypaBHEeHHUE: Ai- P..=42 -P.,

2. CKOJIbBKUMH CIOCO0aMU MOTYT Pa3MECTUThCSL TATh YEJIOBEK BOKPYT KPYTJIOTo cToia?

3. CKOJIBKO JBY3HAYHBIX YHCENI MOXKHO cocTaBUTh M3 1mudp 1;2;5;8;9 Tak 4ToOBI B KaxKJa0M
qucye He ObLUIO OJIMHAKOBBIX ITUpp?

4. B Opurame w3 JBaallaTH MSATH YEJIOBEK HY)XHO BBIICIUTH YEThIpEX i paOOThl Ha
onpenesieHHOM y4dacTke. CKOJIBKUMH CTIOCOOaMH 3TO MOXHO C/IENIaTh?

5. B Baze ¢ ppykramu sexxut 12 nepcukoB u 9 ciauB. CKOJBKUMHU CIOCO0aMU MOKHO BbIOpaTh 4
NepcuKa v 3 CJIUBBI?

2 BapuaHT.

n-1

1. Pemnre ypaBuenue: 12 -C,..=55 - Ail

2. CKOJIBKUMH CTIOCOOAMH MOYXHO PACCTABUTh HA MOJIKE CEMb KHUI?

3. CKOJIBKO CYILIECTBYET BAPUAHTOB PACIpPEEICHUS TPEX MPU30BBIX MECT, €CJIM B PO3BITPHIILIEC
Y4acCTBYIOT CEMb KOMaH?

4. W3 15 uyjeHOB TYpUCTHUECKOW TPYNIbI HAAO BBIOpaTh TpeX AekKYpHBIX. CKOJIBKUMHU
croco6amMu MOXKHO CJIeNIaTh 3TOT BEIOOP?

5. Ha nmonke crout 4 suuuknoneauu v 11 getektuBoB. CKOIBKUMHU CIIOCOOAMU MOKHO BBIOpATH
IISITh JETCKTUBOB U JIBE YHITUKJIONCINH ?

IpakTnueckoe 3ausaTue Ne4d4
Tema: «OTHOCHUTEJIBLHAS YACTOTA COOLITHS, CBOMCTBO €€ VCTOMYHUBOCTH)
Heab: 3akpenuThb MOHATHE OTHOCHUTEJILHOM YacTOTHI COOBITHS, IMOHMMAHHE CBOICTBa
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YCTOMYMBOCTA OTHOCHUTEIHLHOW YacCTOTHI COOBITHS, OTpadOTaTh yMEHHE peIliaTh 3aJadyd Ha
pacyeT OTHOCUTEJIbHOW YacCTOThl COOBITHS, pa3BUBaTh CAMOCTOSITEIBHYIO MBICIUTEIbHYIO
JEATEIBbHOCTD, 4 TAK)KE BBIYMCIIUTEIIBHBIE HABBIKK U TBOPYECKOE MBILIJIEHUE CTYIECHTOB.

Teoperuyeckue cBeICHUA:

OmmuocumenvHoll yacmomoi COObBITHS  HA3BIBAIOT OTHOIICHUE YHCJIa UCIIBITAHUN 2 , B
KOTOPBIX TAHHOE COOBITHE MOSBIIOCH, K 001IeMy Ynciy # (pakTHIecKu MPOBEAEHHBIX
HCIIBITAHUM

FH FH
Wil =2 @=
% | IIIM KOpoYe: #
Omuocumenvnan yacmoma HapsAy C 6€POAMHOCHIbIO SIBISETCA OJJHUM U3 KIIFOUEBbIX
noustuii TB u MC, Ho eciu KJIaccuueckoe JInO0 reoMeTpHYeCKoe onpe/ieieHne
BEPOSITHOCTH HE TPEOYIOT MPOBEJICHUS UCTIBITAHUM, TO OTHOCUTENIbHAS YacTOTa
paccuntbiBaeTcs uckItounTeNbHO [IOCJIIE onbITOB Ha OCHOBE (haKTHUECKHU MOJTyUYEeHHBIX

JTAHHBIX.

B Tom ClIy4dac, €CJin CCprun HCIIBITAHUIN MMPOBOAATCA B HCM3SMCHHBIX YCJIOBUAX, TO
OTHOCHUTCIIbHAA 4aCTOTa O6H3py>KI/IBaeT CBOMCTBO ycmoﬁlmeocmu, TO €CTh KojIeOJIeTCs
OKOJIO OHpGI[GJ'IéHHOFO 3HA4YCHHMI.

[TycTh HEKHMIi TpodecCHOoHANbHBIN CTpesioK mpou3BEN 100 BRICTPEIOB MO MUIIIEHHU U MOTIAJ
83 paza.
“3

@=—=033
100

Torz[a OTHOCHUTCJIbHAA 9aCTOTa MMOPAXKCHUSA LCJIN COCTABUT:

[TpeAnonoxum, 4To TOT K€ CaMbIil CTPEJIOK B TOUHO TaKOH e «(hopme» U B MPUOITU3UTENHHO
TaKuX K€ YCIOBUAX CHOBA NpoBeEin cepuro u3 100 BeicTpenoB. BeposATHO i, 4TO OH CHOBA
nonanér 83 paza? He ouenn. Ho konmdecTBo nmonaganuii Bpsia i1 OyJET CHIIBHO OTJIMYAThCS
OT mpenabIayiero pesynbrata. [lycts, Hanmpumep, ctpenok nonan 79 pa3. Torna

73

OTHOCHUTCIIbHAA 9aCTOTa MMOPAXKCHUA LICJIN COCTABHUT!

B tpetreit cepun u3 100 BeicTpenoB, NPOBEAEHHOM MPU MOX0XKHUX 00CTOATEIBCTBAX, TAHHBIN

m—ﬂzﬂﬁl

cTpenok nonan 81 pas, 100 U T.1.

HNuoraa moryT cimyudatbces onectsiue cepuu 6osiee 90 momagaHuii, MHOTIa «ITPOBAJIBDY, HO
cpeaHee KOJIUYECTBO Monajganuii OyaeT BapbupoBathes okoso 80. M korma koJmdecTBo
(hakTHYECKH MPOBEAEHHBIX UCIIBITAHUN CTAHET JOCTATOUYHO OOJIBIIIUM, TO PEYb 3aUIET

0 cmamucmu4eckoil eeposmuocmu. Eciy B 01MHAKOBBIX (TPUMEPHO OJIMHAKOBBIX )
YCJIOBUSIX MTPOBEJIEHO JTOCTATOYHO MHOT'O UCTIBITAHHH, TO 32 CHIAMUCHMUYECKYIO
6€POSAMHOCMb COOBbIMUA TIPUHUMAIOT OTHOCUTEIIBHYIO YaCTOTY JAHHOT'O COOBITHS JTMOO0
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OJIM3KOE YUCIIO.

[Ipeanonoxum, 4To Ha MPOTKEHUHU HECKOJBKUX JIET HAlll CIIOPTCMEH, COXPaHSsI
CTaOMJIBLHBIN ypoBEeHBb TOATOTOBKH, coBepIt 10000 BeicTpenoB u nonan 8037 pas.

anzy
at=———= 038037
OTHOCHTENbHAS YaCTOTA IIOPAKEHHs Lean coctapur: 10000 ¥ 3 CTATMCTUYECKYIO
BEPOATHOCTD €T0 Pe3y/IbTaTUBHOCTH LENECO0OPa3HO NPUHATh p=5 , KOTOpasi CTAHOBHTCS

TEOPETUYECKON OLIEHKOM, HAIPUMED, NEPEN IPSAAYIIUMU COPEBHOBAHUSIMU.
HmenHo Tak coOupaercst Ooratasi CHOPTUBHAs CTATUCTUKA B PA3JIMYHBIX BUAAX CIIOPTA.

AHanoruyHasi UCTOpUS C YTBEPXKICHUEM « BeposamHocms u32omosieHus OpaKo8anHo
demanu Ha 0anHom cmanke pasHa (,05». DTy OlIECHKY HEBO3MOKHO MOJIYYHUThH C
MTOMOIIBIO KJIACCHYECKOI0 OIpe/ieIeHUs1 BEPOATHOCTH — OHA CJIEAYET TOJIBKO U3
npaktuku! Ecinu Ha cTaHKe TPOU3BENCHBI IECATKU THICAY AETANECH U HA KAKIIYI0, CKAXKEM,
TBHICSIYY BBINYIICHHBIX JIeTajleH, MPUXOIUTCs B cpeaHeM S0 OpakoBaHHBIX, TO B KQUeCTBE

CTaTUCTUYECKOU BCPOATHOCTH 6pa1<a IMPUHUMACTCA 3HAUCHUA p =005 .

Bort, HarmpuMep, BO MHOTHX 3aja4ax (GUIYPHPYET BEPOSTHOCTh POKIACHUS Malburka ¥ = 0.52
OTtkyaa B3s10Ch JaHHOE yucio? 3 MHOroseTHero noacuéra GakTHYeCKu POKIAEHHBIX JAeTeH
B OTIPEJIETIEHHOM PErHOHEe. DTO BOBCE HE 3HAUUT, 4TO cpenu 100 HOBOPOKIEHHBIX OyIeT

poBHO 52 ManburKa. B cienyroiieil COTHE poKAEHHBIX KX MOXKET 0Ka3aThCsl, HaIIpumep, 45,

o= _ 045

1 OTHOCHUTEIbHAsA 4acTOTa 100 Oynet naneka ot uctuHbl. Ho eciu paccMoTpeTh
BBIOOPKY B THICSYH M JECSITKH THICSY MJIaJEHIEB, TO ¥ OTKIOHUTCS OT ¥ = 0.2 copcem-
COBCEM He3HauuTelbHO. U 3TO yiKe He ciaydyaiHOCTh. Kak M3BECTHO, TAKOE€ COOTHOLICHUE
HOBOPOJXKJICHHBIX CJIOKHIJIOCH SBOJIIOIMOHHO — IO TTpuurHe 0OJbIell CMEPTHOCTH MYKUYHH.

B yue6HoM nocobuu B.E. I mypmara ecTh BeCbMa yJlauHbIN IpUMEP, B KOTOPOM

POJEMOHCTPUPOBAHO, KaK MPHU MOJ0PACBIBAHUA MOHETHI OTHOCUTEJIbHAS 4aCTOTa
1

p=s
MOSIBJICHUS OpJia IPUOJIMXKAETCSl K CBOEH BEPOSTHOCTU 2 (nonyuennoi
nO K1accuueckomy onpeoeyieHui).
z 5 OTHOCHTEMEHAL
Komruecteo Opockor | "rerno noAeneHInt -
MOHETEL, 7 opna. m yacTora, @ = —
7"
4040 2048 0.5069
12000 6019 0.5016
24000 12012 0.5005

Kakoit moxHo crenath BbiBoA? C yBelIMUEHUEM KOJIUYECTBA HE3aBUCUMBIX
UCIIBITAaHUH CJIy4aiiHOCTh MpeBpalIaeTcsl B 3aKOHOMEPHOCTb.

Coaepkanue NPaAKTHYEeCKOH Pad0ThI:
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Nel OTnen TeXHUYECKOTO KOHTPOJIS OOHAPYKU 3 HECTaHJAPTHBIX A€Taau B mapTuu u3 80
CIIy4aiiHO OTOOpaHHBIX JAeTaieil. BEBIYMCINTH OTHOCUTEIBHYIO YACTOTY MOSBICHUS
HECTaHIapTHBIX JICTAJICH.

Ne2 Tlo nenu npousBenu 24 BeICTpesa, IpUYeM ObLIO 3aperucTpupoBaHo 19 nmonagaHui.
BbIUunucIuTh OTHOCHUTENBHYIO YaCTOTY MOPAKEHUS 11ETIH.

3ameuanue. /[numenvrvie HAONIOOEHUA NOKA3AIU, UM O €C/IU 8 0OUHAKOBBIX YC/106UAX
HPOU3800AM ONBIMBL, 8 KAHCOOM U3 KOMOPBIX YUCI0 UCHBIMAHUIL 00CHAMOYHO 6€/ITUKO, N0
OMHOCUMENIbHAA YACMOMA 00HAPYHCUBAEH CEOIICI B0 YCHOUYUBOCMU. DM O CBOIICH B0
COCHOUM 8 MOM, UMO 6 PA3IUUHBIX ONLIMAX OMHOCUMEIbHAA YACHOMA USMEHACMCA MAL0
(mem menvuie, uem 001bULE NPOU3BEOCHO UCNBIMAHULL), KOJ1€0IACh 0KOJI0 HEKOMOPO20 NO-
CmMoAHH020 uucaa. OKazanocev, Ymo Mo NOCMOAHHOE YUCO0 eCHlb 6EPOAMHOCHIb NOABICHUA
coovimus. Takum obpazom, eciu OnbIMHLIM HymMeM YCHAHO06/1EHA OMHOCUMENbHAA
uacmoma, mo nOJYUEeHHOE YUCI0 MOHCHO NPUHAMD 3d NPUOIUICEHHOE 3HAUCHUE
6EepOosAmMHOCHU.

Ne3 [1o JaHHBIM IIBEJICKOM CTAaTUCTUKH, OTHOCUTEIbHAS YaCTOTa POXKICHUS JeBouek 3a 1935 .
10 MecsIaM XapaKTePU3yeTCsl CICAYIOMMMHI YUcIaMu (YUCiIa PacTIOIOKEHBI B TTOPSIIKE
cienoBaHus MecsleB, HaunHas ¢ ssuBaps): 0,486; 0,489; 0,490; 0.471; 0,478, 0,482; 0,462;
0,484; 0,485; 0,491; 0.482; 0,473.

Haiitu npubnmkeHHOe 3HaUeHHEe OTHOCUTEILHONM YacTOThI POXKJICHHS AeBoYeK 3a 1935 rog,
OKPYIJIMB OTBET J0 THICSYHBIX.

IIpakTnueckoe 3ausarTue Ne45
Tema: «CTaTucTHYECKOE onpeneieHue BepoaTHOCTH., QOIeHKAa BEPOSATHOCTH COOBITHSD)

Hean: orpaboTaTh yMEHHE peniaTh 3aJa4d Ha BBIYMCIICHUE BEPOATHOCTEW C MCMOJb30BAHUEM
CTaTUCTUYECKOTO OIPEACICHUS BEPOSATHOCTH, YUYHWTh BBIMNOJHEHUIO OLEHKH BEPOSTHOCTH
COOBITHS, pPa3BUBATh CAMOCTOSTEIBHYID  MBICIMTCIBHYIO  JICSITEIBHOCTh, a  TaKXKe
BBIYMCIIUTEIbHBIE HABBIKK U TBOPUYECKOE MBIIIJICHUE CTYICHTOB.

TeopeTHuecKkne CBeIeHHUS K MPAKTHYECKOI padoTe:

HEPECTAHOBKH

[IponsBeenue mnepBLIX N HATYPANBLHBIX uucesa o060-
dHavyawoT n! (unraercs «3H (axTOpHAaNs), T. e.

nl=1-2-3-...-(n-1)-n, npuyéM no onpeneiue-
Huio 1! = 1. Takum obGpasom,
P, =n!
PASMEIIIEHUA
A" — ]’ﬂ!
m (m-mn)!
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COYETAHUA

A“
Cp =3=

n

Onpenenenamne. Bepoamuocmuw P (A) cobuitua A
B MCHOBITAHHMHM C PABHOBO3MOKHBIMH 2JIEMCHTAPDHBIMM
MCXO0/JaMHY HA3BIBAETCH OTHOLUIEHHMEe 4HCcJa MCXOIMO0oB m,
OJAaronpHATCTBYIOIIHUX COOBITHIO A, K YHCAY 71 BCex
HMCXOA0B MCHOBITAHMA.

TaxuMm oGpasom,

P(A)=%. rae m<n

U3 dbopmyansr (1) caeayer, 4TO

oOosPAAE=<],
a raxike
PWV)=0, P(U)=1,

rae V — HeBO3MO>KHO€e cobmiTme; U — mocroBepHOe
cobrITHE.

Teopema 1. BepoATHOCTH CYMME! ABYX HECOBMECT-
HbIX cOOBITHIT paBHA CyMMe BepPOATHOCTEeH 3THX COoOBI-
THH, T. €.

P(A+B)=P(A)+ P (B).

Onpenenenne. Cobuirua A u B Ha3LIBAIOT He3a-
BUCUMbBIMU, €CTIH BBIOJMHAETCH PABEHCTBO

P (AB)=P (A) - P (B).

3agaHusd IS NPAKTHYIECKON PadoThI

Nel(1,3 -1 BapuanT,2,4 — 2

BAPHUAHT)
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BriscHUTE, ABAAKOTCS 1 COOBITHA A 1 B HE3aBUCMMBIMHU, €CJIH:
2 10 4
P A = - = — = e—
1) P(A)=¢, P(B)=13, P(AB)=;
2) PA=0,75, P(B)=0,2, P(AB)=0,15;
3) PA)=0,3, P(B)=0,2, P(AB)=0,6;

4) P(A)=23, P(B)=-L, P(AB)=:1-.

14 12 Ne2

(1 Bapuanr)

B nepsoit mapruu u3 20 geraseit 6 HeCTaHAAPTHHIX, & BO BTOPOMH
naptuu u3 30 mneraneit 5 HecranaapTHmX. Hayraj m3 Ka)xaon
apTUM H3BIMAIOT 1O OAHON maeranu. HaiiTu BEpoATHOCTH TOrO,
yto: 1) obe geranu oKasaJuch HeCcTanjapTHeIMH; 2) obe aera-
JIA OKAa3aJINCh CTAHAAPTHLBIMH; 3) XO0TA OBl OHA AeTajb OKa3a-
nach cTagjapTHoil; 4) xors 6Ll ogHA AEeTANL OKA3AJACh HECcTal-
AapTHOM. Ne2

(2 Bapuanr)

B nepso#i kopobxke HaxoaaTcs 7 Oeablx M 3 4€pHBIX IIapa,
a BO BTOpou# — D Oenwix m 9 uépubix. He rasaa us kammou
KOpPOOKHM BHIHMMAIOT TO ogHOMY mapy. HalTH BepoaATHOCTH
roro, uro: 1) o6a BuiHYTHIX mapa Oesbie; 2) 00a BhIHYTLHIX Luapa
yépHbeie; 3) xors Obl oguH map Oenwiit; 4) xora Obl OAWH ImAap
YEpPHBIH.

Ne3(1 — 1 BapuaHnT, 2 — 2 BApHAHT)

BepoaTHOCTE HONAZAHWSA 110 MUNIEHH 1LIPH OAHOM BBICTpeJie He-
KoTopeiMm crpenxom pasaa 0,8. HaliTy BeposTHOCTL monajaHus
MO MUIIEHH 9THUM CTpeJKOM: 1) B KaMJ0M M3 TPEX BhICTPEJIOR;
2) xora OBl OJJHUM U3 TPEX BLICTPEIOR.

Ne 4(1 BapuaHnT)

B ypne naxogutcs 10 3enensix, 6 cuanx u 4 u€pHbIx mapa. Hayran n3piekaercs 3 mapa.
Haiitu BeposiTHOCTH TOTO, YTO OHU OYAYT:
a) BCe 3eJIeHBIMU, 0) BCE OJIHOTO IIBETA, B) POBHO JIBA YEPHBIX.

Ne 4(2 BapuaHT)

B ypne naxogutcs 12 sxentoix, 8 kpacHbix u 10 opamkeBbix mapoB. Hayran u3snekaercs 3
mapa. HaliTu BEposSTHOCTh TOT0, UTO OHH OYIyT:
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a) BCE KEJIThIMH, 0) BCE OTHOTO 1[BETa, B) POBHO JIBa OPAHIKEBBIX.
Ilpumeuanue: 6 3a0aue Ned ¢pinonHums OKpy2ieHue omeemnos 00 MmolCAYHbHIX.
IIpakTuyeckoe 3ansitue Ne46

Tema: «3agaun MaTEeMAaTHYECKON CTATHCTHKHA
Heab: B Xo1e pelIeHNs NPAKTUYECKUX 3a4ad 3aKpElHTh MOHATUS pa3Maxa, MOJAbI, MEIHUAHBI,
CPEIHETO BBIOOPKHU, MOHATUE JTUCKPETHON CIIydyallHOM BETMYMHBI, MATEMATHUECKOTO OXKUJAAHUSA
(cpeaHero 3Ha4YeHMs) OUCKPETHOM ClIy4yallHOW BEJIMYMHBI, JMCIIEPCHM, A TAKXKE CPEIAHETO
KBaJPaTUYHOTO OTKJIOHEHUs TUCKPETHOM CIIy4YalHOW BEJIMYHHBI.

7 Teopernyeckue cBeleHNs K PAKTHYECKOH pabore:

Moda (obosrauaior Mo) — 3TO 3HAYEHUE CIYy4YailHON
BEJIMYMHEI, HMeloliee HauOOJLLIYIO 4YacTOTy B pac-
cMarpuBaemMoi BuiOOpKe.
Hanpumep, moza suibopku 7, 6, 2, 5, 6, 1 pasna 6;
suibopka 2, 3, 8, 2, 8, 5 umeer ase moasi: Mo, = 2,
1\402 =8
Meduana (oboznavaor Me) — 310 4ucao (3HadeHHE
CcAYYalHOM BeJMYMHBI), pasfendAloliee yHnopAAOUYeH-
HYI0 BEIOODKY Ha JiBeé paBHbIE N0 KOJUYECTBY JaHHBIX
yactu. Ecau B ynopsi04eHHOU BoIDOPKe HEUETHOe KO-
JIAYeCTBO JaHHBIX, TO ME/JHAHA PABHA CEPeUHHOMY M3
Hux. Ecau B ynmopaioueHHOH BEIOOPKE YETHOE KOoJInve-
CTBO JAHHBIX, TO MEJIHAHA PaBHA CPeJlHeMY apudMeTH-
YEeCKOMY ABYX CEpPeJMHHBIX YHCeJ.

Cpednee (mnu cpednee apugpmemuneckoe) BLIGOPKH —

9TO YHCJO0, PABHOE OTHOIIEHWIO CYMMBI BCeX YHCce

BhIOODKH K MX KoauyecTBy. Ecium paccmarpupaercs

COBOKYIIHOCTh 3HAYEHUI CaydalHON BesununHbl X, TO

eé cpennee oboszHavaor X.

Onpeneneraue 1. PazggocTh HauboOABIIEro U HaM-
MEHBIIIero 3Ha4YeHu CJAYyYalHON BeJludYuHBbI BeIOOpKH
Has3bIBAETCHA €€ pasmaxom w obosHagaerca R.

Ciy4aiiHble BETMYMHBI, UMEIOIINE CUETHBIE MHOKECTBA BO3MOKHBIX 3HAUCHUM,
HA3bIBAIOTCS OucCKpemuvimu. Mamemamuueckum oxcuoanuem (cpeoHum 3Hauenuem)
JVCKPETHOM CIIy4allHOM BEJIMYMHBI X HA3bIBAIOT CYMMY IIPOU3BEICHUN BCEX €€ BO3MOKHBIX
3HAQ4YEHUHM Ha COOTBETCTBYIOIIUE UM BEPOATHOCTH M (X) = z X P,

i=1

Hucnepcuen TUCKPETHOU CIIy4alHOU BEJIMYMHBI X HA3bIBAIOT MATEMAaTUYECKOE
0’KMJIaHUE KBaApaTa OTKIOHEHUS CIy4YallHOW BEJIMYHMHBI OT €€ MATEMAaTUYECKOTO OKHUIAHUS
D(X) = M (X—M (X))*. Jlucrepcusi TUCKPETHOM CIyYaHON BETMYNHBI BBIYHCIISCTCS 110
dbopmymnam:

D)= (% -m)'p

D(X) =M (X*) = (M (X))’
Cpeonum Keaopamuunvim OmMKI0HEHUEM TUCKPETHOMN CIly4ailHOW BEJIMYMHBI Ha3bIBAIOT
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KOPEHb KBAJIPATHBIA U3 IUCIIEpCUU o (X) = 1/D(X) .

Ipumep 1: Cnyuaiinag BenuurHa X 3ajaHa TaOJMIEH pacrnpeneneHus BEpOSTHOCTEH.
Haittu M(X), D(X), o(X).

Xj 2 5 8 9
pi 0,1 0,4 0,3 0,2
Pewenue:

M(X)=2-0,1+5-0,4+8-0,3+9-0,2=0,2+2+2,4+1,8=6,4
M (X?)=4-0,1+25.0,4+64-0,3+81.0,2 = 45,8
D(X) =45,8-6,4° = 4,84

o(X) =/D(X) = /4,84 = 2,2

3agaHus 1 NPAKTHYECKONH PA00ThHI
No 1

Hajitn aucnepcuio BuIOOpKH:

1) 10cem, 12 em, Tem, 11 em; 2) 161, 141, 131, 17 15

3) 11¢,14¢,11¢,12¢,12¢; 4)5M,13 M,8mMm,12 M, 12 M,
Noe 2

Haiitn aucnepcnio COBOKYNHOCTH 3HAYEHHIT cayyainoit Beuan-
Hbl X, 3alaHHON 4YaCTOTHBIM pacrpejieleHueM:

1 X 2 3 1 6 2) | X | -1 2 3 4 5

M | 3 2 2 3 M| 3 1 2 3 1

Ne 3

HaiiTn cpeanee xBajpaTuyHOe OTKJIOHEHHME OT CPe/lHero 3Have-
HUSA 3JeMeHTOB BEIOOpDKM:

1) 3kr, 5 kr, 5 kr, 8 kr, 4 kr; 2) 12m, 10 M, 7M™, 12 M, O M.
Ne 4

CpaBeEuTh aucnepcum ABYX BLIGOPOK, MMEIOLIMX OJAMHAKOBBIE
Cpe/lHMe 3HAYEHUSA:

1) 6, 10, 7, 8, 9u 8, 9, 5, 10;
2) 5,12, 7,8, 18 n 17, 6, 11, 7, 9, 10.

Ne S
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Haiitu pazmax, Moy, MeIaHy U CpeIHee BRIOOPKH:
1) -5, -15, 12, -7, 8, 138, -1, -7;
2) 16, -2, -8, 10, 14, -6, -2, 11.

Ne

=)

HAByx yrbosncros, y4acTBYIOIMUX B MI'paX NATH Ce30HOB M 3a-
GUBIIMX OAMHAKOBOE KOJHYECTBO roJios (cM. Tabaumny), cpas-
HUTH MO CTAaOMIBHOCTH Pe3yJILTATOB.

YcnoBHBIH HOMED ceaoHa 1 2 3 4 5

Ywuceno roaos, sabureix l-m dyr- 18 23 19 17 23
6onmerom

Yncno ronos, sabureix 2-m Qyr- 19 16 22 23 20
bosmcToMm

IpakTnueckoe 3ausaTue Ned47

Tema: «HaxokaeHne cCpeIHUX XapaKTEePUCTHK HA0JI0AaeMbIX JAHHBIX»

]_Ie.]'ll:.: 3aKPCIIUTL MOHATHA YaCTOTBI ITOABJICHUA 4YHCJIA B pAOY, Ta6J'II/II_[BI qacTOT U Ta6J'II/II_[BI
OTHOCHUTCIIbHBIX 4aCTOT, (bOpMHpOBaTB YMCHHA COCTABJIATH Ta6JII/IHBI HacCTOT, a TAK)XKC HAXOAUTb

Cp€aAHNC CTATUCTUUCCKUC XaPAKTCPUCTHUKHU.

Teopernyeckne cBeleHNs K NPAKTHYECKO# padore:

Moda (obosrauator Mo) — 3TO 3HAYEHUE CIYUalHON
BeJUYMHEI, HMeouee HaubOJbLIYI0 4acToTy B pac-
cMmaTpuBaemoit Boibopke.
Hanpumep, mozna suibopkm 7, 6, 2, 5, 6, 1 pasna 6;
suibopka 2, 3, 8, 2, 8, 5 umeer gBe moxasi: Mo, = 2,
Mo, = 8.
Meduana (oboznauator Me) — 310 uucao (3HadeHue
CAYYAMHOM BeJMUYMHBI), pasfendiollee yHoOpAAOYeH-
Hyi0 BeIOODKY Ha JiB€ paBHbIE N0 KOJHWYECTBY JaHHBIX
yactu. Ecau B ynopsaj0ueHHON BoIDOPKe HEUETHOe KO-
JINYECTBO JaHHBIX, TO MEJIHAHA PABHA CEPeINHHOMY M3
Hux. Ecau B ynopsaioueHHO#H BEIOOPKEe Y6THOE KOJIHUUe-
CTBO JIaHHBIX, TO MEJIHAHA PaBHA CPeJlHeMY apu@MeTH-
YEeCKOMY ABYX CEpPeJAMHHBIX YHCeJ.
Cpednee (unu cpediee apupmemuueckoe) BEIGOPKH —
9TO YHWCJO0, PABHOE OTHOMIEHWIO CYMMBI BCeX uHces
BhIDODKM K MX KoauvecTBy. Ecaum pacemarpusaercs
COBOKYIHOCTh 3HAYEHMI CaydyaliHON BeJuuuHbl X, TO

eé cpennee obosuauaior X.

Onpenenenue 1. PazgocTh HaubOJABIIEIro ¥ HaM-
MEHBIIero 3Ha4YeHui CAy4YallHON BeJaudYuHBbI BIOOPDKH
HaseIBaeTcHd eé pasmaxom wu oboznagaerca R.

CJ'Iy‘-IElfIHLIC BCINYMHBI, HMCIOINIHNEC CYCTHBIC MHOXKXCCTBA BO3MOXXHBIX 3Ha‘—IeHI/If/'I,

Ha3bIBAaOTCsA ouCermelMll .
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3aiaHus Ui IPAKTHYECKOIl PA00ThI
Nel
B xoxe ompoca 40 crynentoB I'BIIOY «TIIT» Obu10 BBISICHEHO, CKOJIBKO BPEMEHH (C
TOYHOCTBIO J10 0,5 1) B HEJIEII0 OHM 3aTPAYMBAIOT HA 3aHATHUS B KPYKKaX U CHOPTUBHBIX
cekusx. [lomydyeHsl cienyromuye JaHHbIE:
3, 1, 0, 0, 2, 2,5, 8,5,
5, l], 1,5, 4,5, 3, 38, 5,
0, 3, 3,',;{, ; 2 2, 4.5,
4, 3,6, 2, 5, 4, 2, 0, 0, 3.
[IpencraBbTe 3TOT Psii JAHHBIX B BUJI€ TAOJIHIIBI YACTOT.
Ne 2
ITpu npoBepke 70 counHeHUM NpenogaBaresib pycckoro sizbika U tuteparypbl I BIIOY «TITT»
Tepennna H.B. ¢pukcupoBana uncio opdorpadudeckux ommndoK, JONyIMIEHHbIX CTYJACHTaMU.
[ToydeHHBIH sl JAaHHBIX MPEICTABIICH NMPENojaBaTeIeM B BUJIC TaOJIUIIBI YaCTOT.

-
&

Yucno 0 1 2 3 4 5 6

ouub0oK

Yacmoma 4 6 15 26 12 4 3
1) KakoBo Hanbosbliee pa3inyne B Ynciie JOMYIICHHBIX CTYJACHTaMU OITHOOK?
2) Kakoe unciio onmoOoK sIBISCTCS THTUYHBIM JUTS TAHHOK BEIOOPKH CTYICHTOB?
3) Kakue cTaTuCTHYECKHE XapaKTEPUCTUKHU OBLIM MCIIOIb30BaHbBI IIPH OTBETE Ha

MOCTaBJICHHBIE BOITPOCHI?

Ne 3

Jliist o3enenenus tepputopun, npuieratomeit k kopnycam [I'BIIOY «TIIT», mpuoOpenu 100
MAKEeTOB LIBETOYHBIX ceMsH. Omnpeaenssi CTeneHb 3aCOPEHHOCTH CEMSIH, BBISICHUIIM, CKOJIBKO
CEMSIH COPHBIX PACTEHHH COEPKaoch B KaykA0oM nakere. Ilomyunnace ciaenyromas rabnuua:

Yucjo 0 1 2 3 4 5 6 7 8 9
ceMsH
COPHBIX
pacreHui

Yucio 3 16 26 17 18 10 3 3) 1 1

IaKeToB

J1J1st TOTy4eHHOTO psiia TAHHBIX HAWTU CpelHee, MOAY, pa3Max U MeIUaHy.

Ne 4

Crynentam CCY3o0B ropoaa TpyOueBcka Obliia mpe/iiokKeHa KOHTPOIbHast paboTa 1o
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MaTeMaTHKe, coAepxaias 6 3ananuil. [Ipu nmoaBeneHNN UTOTOB COCTABUIIN Ta0IHILy, B KOTOPOU
YKa3aHO YHUCJIO CTYIECHTOB, BEPHO BBIITOJIHUBUIMX OJHO, ABA, TPU U T.J. 3aJIaHHUS.

YucJ10 BLINOJHEHHBIX 3aJaHUH YucJ10 CTyICHTOB

0 R

1 27
2 53
3 87
4 223
5 146
6 89

[Tonw3ysck 3TOM TabnuUIIEeH, COCTaBbTE TAOIUILY OTHOCUTEIIBHBIX YacTOT (C TOYHOCTHIO 110 1%)

Yka3zanue: OTHOCHUTETbHBIE YAaCTOTHl BBIUUCISIFOTCS JIEJICHUEM Ka)XXIOro 4YHClia M3 MPaBOTO
CTOJIOIA Ha 00Illee YMCIO CTYJEHTOB C YMHOXXEHHEM MOJydeHHOro pesynbrara Ha 100 % (c
okpyriaeHuem 1o 1 %).

KoutpoanHas padora Nel2 nmo reme: «DJIeMeHThl KOMOMHATOPHUKH, CTATUCTHUKH U TEOPHUU
BEePOATHOCTEN»

Bapuanr 1
1. CkonbKUMH CIOCOOAMH MOTYT Pa3MECTUTHCS IISTh YEIOBEK BOKPYT KPYIJIOro cTojia?

2. B Baze ¢ ¢pykramu nexur 12 nepcukoB U 9 cnuB. CKOJIBKMMH CIIOCOOAMH MOKHO

BBIOpAThH 4 TIEpCcHKa U 3 CIUBBI?

3. OTnmen TeXHMYECKOTO KOHTPOJS OOHApYKWJ 2 HEeCTaHAAPTHBIX JeTaiu B mapTuu u3 S50
CllydaiilHO OTOOpPaHHBIX JeTajed. BBUUCIUTD OTHOCUTENBHYI0 4YacTOTy IOSIBICHUS

HECTAHIapTHBIX JCTAJICH.

4. BuISICHUTB, IBJISIOTCS I cOOBITHSA A 1 B He3aBHCUMBIMHU, €CITU:

P(A)—_]’i., P(B)=%. I’(AB)=L—11-.
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AByx (yrbosncros, y4acTBYIOIMMX B MI'PAX MNATH Ce30HOB M 3a-
OMBIINX OAMHAKOBOE KOJHYecTBO rosios (cm. tabammy), cpas-
HUTh MO CTAaOMIBLHOCTH Pe3yJabLTATOB.

YcnoBHEBIH HOMED ceaoHa 1 2 3 4 5

Ywueno roaos, sabureix 1l-m dyr- 18 23 19 17 23
fonmeTom

Yucno ronos, sabureix 2-m ¢yr- | 19 16 22 23 20
boamcToMm

Bapuanr 2
1. CxonpKkuMH crioco0aMu MOKHO pacCTaBUTh Ha MOJKE CEMb KHUT?

2. Ha monke crout 4 suHmuxiaoneand U 11 gerektuBoB. CKOJIBKUMH CIOCOOAMH MOYKHO

BLI6paTB IITh ACTCKTHUBOB MU IBC BHI_[I/IKJIOl'Ie,I[I/II/I?

3. Otnmen TEXHUYECKOTO KOHTPOJST OOHApYX M § HECTaHIAPTHBIX JeTalel B MapTUH U3 25
CllydailHO OTOOpPaHHBIX JeTajed. BBUUCIUTD OTHOCUTENBHYIO 4YacTOTy IOSIBICHUS

HECTaHJIaPTHBIX JCTAJICH.
4. BBISICHUTD, ABJIAIOTCS 11 cOObITHS A 1 B He3aBHCUMBIMU, €CIIN:

P (A)=0,75, P(B)=0,2, P (AB)=0,15;

AByx dyrbosncros, y4acTBYIOIMX B UIpax NATH Ce30HOB M 3a-
OMBIINX OAMHAKOBOE KOJHYecTBO rosios (cm. tabammy), cpas-
HUTH 110 CTAaOMIBHOCTH Pe3yJILTATOB.

YcnosHEBIH HOMED ceaoHa 1 2 3 4 5
Ywueno roaos, sabureix 1l-m dyr- 18 23 19 17 23
fonmeToMm

Yucno ronos, sabureix 2-m dyr- 19 16 22 23 20
boamcToM

5.

3.14. 3aganus 1Jisl OlleHKH ocBoeHusl pa3jaena 14 «YpaBHeHHsI M HEPABEHCTBAY

IpakTnueckoe 3ausaTue Ne48
Tema: «O01IMEe MeTOABI PEIICHUS VPABHEHUI
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Heab: cucremMatu3upoBaTh U 00OOUIUTH 3HAHUSA M YMEHHUS 10 MPUMEHEHUIO Pa3INYHBIX
METOOB PELICHUS YPABHEHU.

TeopeTnyecKkye cBeJeHHUs K MPAKTHYECKOM DﬂﬁOTeZ
I memod
3ameHa ypaBHeHHA 11 vemod
h(f(x)) = h(g(x)) ypaBuennem f(x) = g(x) MeTo pajiomeHHs HA MHOKHTETH
f(x) g(x) h(x)=0

[NPUMEP. Pemiuth ypaBHEHNE |
f(x)=0; g(x)=0; h(x) =0.

Sx:— 33X — 53.1'—8
I[TPUMEP. Pemute ypaBHeHHE

(Vx+2-3)(2**5 — 1) In(x - 8) = 0

PeweHue:
cx'—3x _ g3x—8

PeweHne:
L e b OO3: [x+220
T =3x=3x+8 e
x*—6x+8=0 VIFZ-3=0: 295120 iln(x-8) =0
X.=2 X.=4 X,=7 X,=-1:| Xi=_5 X,=9
Lk 11 MpoBepka HaWAeHHbIX KOPHER.
OTBeT: 2; 4. Otger: 9.
HI nemoo 1V nemoo

MeTo1 BBeIeHNA HOBOII NepeMenHoii
f(x)=0 — p(g(x)) =0 — p(u) =0, (e u=g(x)) —
— gX)=u ; gX)=u,; ... gX)=u,

DyHKIHOHATLHO-TPaPHYIeCKHIi METO]X
ITPIIMEP 1. Peminthb ypaBHeHIe VX = |x = 2|

= PelueHue. i R AN
1) y=x O e s D4
[TPUMEP. Pemuts ypaBHCHHE ) y=|x—2| N AT
VX=X +24+x2—x+7 =22 -2x+21 2) A(1:1), B(4:2)
3)x=1 ; x,=4.
PeweHnue. MNycTb x?—x= U Toraa 2 2 OtBeT: 1; 4. e
Yu+2+Vu+7=+v2u-21 IPHMEP 2. Pemnts ypaguenne X° + 5x — 42 = 0
et — PeleHue.
=2 u=-11 1) MopGopom HaxoAWM KOpeHb X = 2 .
MpoBepuTE KOPHW MOACTaBKON. U= 2 — KOPEHb 2) x> =5x—42
U, = -11 — NOCTOPOHHWI KOpeHb. 3 Y= x5 - Bo3pacTaloLas (yHKums
X2—X=2 X =2 X =-1. y = 5x — 42 -yGuiBatouias dyHKums
OTBeT: 2; 1. 3HauuT, X = 2 — €IMHCTBEHHbI KOPEHb. OTBerT: 2.

3agaHus IS NPAKTHYIECKON PadO0ThI:
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Pemnre ypaBHeHust
l. 5* =6 —x
2. logyg(9x — 4x%) =log,g(x® + 4x?)

5x+1 x |3
3. \/m”'\/mzﬁ
4 3**1_29=-18.3"*
5. (x%2 —6x)° = (2x—7)°
6. (72-1) _50.7%1149.Y17-8x=0
7.Jx2—3x+3+/x2—-3x+6=3
8. 2x%.cosx+9 =18cosx + x*
9. —cos7mx =x*—6x+ 10
10. cos?(m—x) +sin2x=0
1. logex—14+(x-53=0
12. Va2 +2x—8=2x—4

IIpakTnuyeckoe 3ansatue Ne49
Tema: «I'paduyecknii METO PeLICHUS YPABHEHUI M HEPABEHCTB)
Heas: orpaboraTh npuMeHeHue rpapuieckoro (pyHkiuoHanibHo — rpaduueckoro (PI)

METO0/1a), OCHOBAHHOTO HAa NPUMEHEHUH CBOMCTB (QYHKUMA M (WiM) UX rpaduyecKux
WJUTKOCTPALUN B PEIICHUN YPABHEHUN U HEPABEHCTB.

Teopernueckue CBeIeHUs K NIPAKTHYECKOU padoTe:
DYyHKYUOHAbHO — ZpaduyecKuil Memoo peuteHus ypaeHenuil u nepasencme (@I
Memo0) — 3TO METOJI, OCHOBaHHbIM HAa MPUMEHEHUU CBOMCTB (QDYHKIMIA U (MIH) UX TpadUuecKux
WJUTIOCTPALIHM.
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B pe3synbrare aHanu3a Hay4YHBIX H METOJNYECKHX MOCOOHH ObLIIH BBISBIICHbI
CUTyallHH, B KOTOpPbIX HCHONb3YIOTCS CBOHCTBA (YyHKIMH INpH pelieHHuH
YpaBHEHHII U HEPaBEHCTB:

. Vuer obGnacreii onpeseneHus (yHKUUNA NPUMEHSJICS NMPH peleHHH
ypaBHenuit Buzia f(x) = g(x)

. Hcnonb3oBanue cBOiCTBa OrpaHHYEHHOCTH (YHKIUI, OCHOBAaHHOE Ha

ToM, uto ecau f(x) <c, g(x) > c Ha MHOokecTBe X, TOo ypaBHeHHe f(Xx) =
fx)=c
gix)=c

Y MHOT'HX aBTOpPOB, aKaJICMHKOB H JIp.

g(X) PaBHOCHJIBHO CHCTEME! { . Takas ujes JOBOJIBLHO 4acTo BCTpEHacTcs

. [IpuMeHeHHe cBOHCTBA MOHOTOHHOCTH (DYHKIIHIA.

. CBOMCTBO 4eTHOCTH H HEYETHOCTH (DYHKIIHH.

. Hcnonbs3oBanue cBOHCTBA NEPHOAHYHOCTH (QYHKIIHH.

. Ucnons3oBanne cBolcTBa  HenpepbiBHOCTH  (GyHKIMH  yA00HO

HCIIOJIB30BATh IIPH JI0Ka3aTeJIbCTBE CYIIECTBOBaHHUS PCUHICHUSA YpPAaBHCHMUSA. Takxe
OHO JICKHUT B OCHOBC pCHICHHUS HEPABCHCTB METOJAOM HHTEPBAJIOB.
L Pemienne 3amau ¢ napaMeTpoM 4Hame BCEro OCHOBaHO Ha

HCIOJIb30BaHHH CBOHCTB (DYHKIHI, yYaCTBYIOIIUX B YCIIOBHSX 3a/a4

DO YyHKIHOHAIbHO-TPadHUIeCKHIl MeTOX
IIPIIMEP 1. Pemunrs YpaBHeHI€ Vx = |x — 2

1) ¥y = NE PeweHue. [+ J} *,,J“'\Z

y=lx—2| S AT
2) A(1;1), B(4;2) - el - V=
3) x4=1 ; X,=4. | io;??% FT s

OtBer:1;4. -
IIPIIMEP 2. Petunts ypaBuenne X° + 5x — 42 = 0

PeweHune.
1) NonBopom HaxoaUM KopeHb X = 2 .

2) x> =5x — 42
Sy Vi x5 - Bo3pacTatwujasa pyHKuus
y = 5x — 42 -y6biBawowas pyHKUMA

3HauUT, X = 2 — €ANHCTBEHHbIN KOPEHb. OTBeT: 2.
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yHKUMK ¥ = F{x) W NOCMOTPETL, rAe OH nepecekaet ock abcyuce. Tam U HAXOOATCA KOPHU.
Ecnu Touex nepeceueuuﬂ HET, TO YpPaBHEHWe He UMeeT NeHCTBUTENLHLIX pememqm

: : Tak, Npy pelleHW KBaAPAaTHOTO YPAaBHEHUA z* —x—2 =0
Yepes AUCKPUMWUHAHT Mbl NOMYYHNW KOPHU x =—1,x, = 2, HO

30eCk MOXHO NPOCTO NOCTPOWTE Napabony, v BCE NOHATHO De3
KOMMEHTAPUWER.

Pewenunem HepaeeHcTea f(x) » 0 ABNAKTCA Te NPOMEKYTEM, Ha
KOTOPGIX TpadMK 7 (x) Belwe ocH OX
W, Haobopot, f(x) <0 —T1am, rae rpaduk 7 (x) HMKe OCK.

Takum obpa3omM, BMeCTO TOro, YTOOL! BLIMYYNBATL HEPABEHCTBO
x2 —x—7 >0 METOOOM MHTEpPBanoB, NPOCTO CMOTPUM Ha
rpacuK U OTBET TOTOB. x € (—o3, — 1) U (2, +00) |

COOTBETCTBEHHO, pELLEHWEM HEPABEHCTEA % — x — 2 < () ABNAETCA WHTepean xe(-1 2).

B criyuae Hecmpoaux HepaseHCms x* — x— 2= 0, x° — x—2=0 K PELLEeHUAM HyKHO A0BaBuTE
NOrpaHnyHbie ToukN: x & f—oo; —1]u[2 +o0) U x €[-1, 2] cooTBETCTBEHHO.

A ecnu Bam He XO4eTCA BO3UTLCA C HAXOoKOeHWeM ONOPHLIX TOUEK, «TeIKaA B HUX Hayrad» (Bedb
napabonkl bDelBaoT DONbLUNE, pa3MallMCcTsIe), TO eCTk 0BLWIWA cny4Yan:

UToDbl pelunTe YpaBHeHWe f(x) = g(x) , HYHHO NOCTPOWUTE rpadomkn y = F(x). y =g(x) U HaWTK
WX TOYKM NepecedeHna. «MKCOBLIE» KOORAWHATEI 3TUX TOYEK W OYAyT pelleHnamn. Ecnu rpadukmn
HE NepecekalTCA. TO AeNCTBUTENLHLIX DEeLIeHWIA HET.
Takum oDpazom, BMECTO DELIJEHHH YPaBHEHWA x* — x — 2 =0 C Bbl4epuynMBaHWEM Napabonsi,
npeﬂnasmm ero B BUAE x* = x+2 W U30Dpa3nM 3neMeHTapHbIE rpadpuKkiA;

[NoguépknBalo ewé pas, YTo pelleHemM ABNAKTCA KMKCOBbIE®
KOOPOWHAETEl TONEK NepeCeqYeHnA.

PelweHnem HepaBeHcTBa f(x) » g(x) ABNAKTCA Te
NPOMEXYTKMA, HA KOTOPLIX rpaduk f(x) Bblwe rpaduka g(x),
W, HaobopoT: f(x) < g(x) —Tam, roe rpaduk 7 (x) HUKe
rpadwmka gix) .

Tak, pelweHnem HepaBeHCTEa x* » x+2 ABNAKTCA
NPOMERYTEM x € {—om — 1) (2, +00) — NOCKOMLKY Ha HUX
napabona pacnonoxeHa Belwe npaMoi. W, HaobopoT,
peLUEHWEM HEPABEHCTBA x* « x +2 ABIMAETCA NPOMEXYTOK x (-1, 2) TaK Kak 3geck napabona
pacnonoxeHa HwKe NpAMoOA. AHANOMMYHO ANA HECMPO2UX HEPABEHCTE.

3agaHus IS NPAKTHYIECKON padoThI

Nel
Peuuth ypaBHeHUs PyHKIIMOHAIBHO — rpaUueCKUM METOIOM:
a)x® =3 —2x 0)5*=6—x
No2
Pemmte HepaBeHCTBA (QYHKIIMOHAIBHO — rpapudecKuM METOIOM:
a) x° >3 —2x 6) x* =3 —2x B) x > 2x—1 r)x® < x
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IpakTnueckoe 3ausatTue NesS()
TeMma: «YpaBHEeHHUS U HEPABEHCTBA ¢ MOJIYJIEM)
Ieab: 3aKkpenuTh B XOJAE BBINOJHEHUS MPAKTUYECKUX 3aJaHUA aJTOPUTM PEIICHUS

ypaBHEHUN W HEPABEHCTB, COJEPXKAIIUX MOMAYJIb, OTPa0OTATh OINPEACICHUE MOJIYJI,

IMOHATUC MOAYJIBHOT'O KOPH:.

TeopeTnueckne cCBeIeHUS K MPAKTHYECKOH padoTe:

YPABHEHHUS C MOAYJIEM
LY

HYro6ul pewntb ypabnenue, cofepiKallee MepeMEHHYIO MOA 3Ha-
KOM MOAyJifi, Ha/l0 OCBOGOAHTECA OT 3HaKa MOAYJA, HCNOJABL3YA €ro
onpeneNeHHe:

x| = x, ecan x>=0,
—x, ecan x<<0.

Ha npakruke sto nenaercs tak:

1) Haxo;AT KpPHTHYECKHE TOYKH, T. €. 3HAYEHHS MepPEeMEHHOH,
IPH KOTOPHIX BBIpaieHHs, CTOSILLHE MOJ 3HAKOM MOAyJs, obpala-
I0TCA B HYJb;

2) pasbuBailoT 06JacTb AOMYCTHMLIX 3HaYeHHH NepeMeNHON Ha
MPOMEXYTKH, Ha KaXAOM H3 KOTOPhIX Bbipd)KeHHS, CTOALIHE NOA
3HAaKOM MOJAYJIfl, COXPAHAT 3HAK;

3) Ha KaXj0M H3 HaHJeHHHIX NPOMEXYTKOB pelualoT ypaBhe-
Hue Ge3 3HaKa MOAyJs.

CoBokynHocTb (0GbeaHHeHHe) pelueHHH yKa3aHHBIX NMPOMexyT-
KOB H COCTaBJ/IAeT BCEe pelUeHHAs pacCMaTpHB4EMOro ypaBHEHHH.

IIpumep 1. Peuiumo vpaeuenue:Jm | =2x—-1

Peumienue. KpHTHqECKaH TOYKA HaAXOAHTCHA Mnocnae pellieHHA
ypaBHEHHS
x+3;0, x=-=3.

1) Ilpn x<<—3 noayuaem ypaBHeHHe —X—3=2x—1, oOTKyaa
2 ’ -
X=——. Ho HalizeHHoe 3HayeHHe HE BXOAHT B pacCMaTpHBaeMbli

NMPOMENKYTOK.
2) Ilpun x>=3 nonyuaem ypaBHerHe x+3=2x—1, oTkyna x=4.
HaligeHHoe 3HayeHHe BXOAHT B paccMaTpPHBAEMbiHl MPOMEXYTOK.

OTser. 4.

Ilpumep 2. Pewiums ypasnenue: |x +5 | - |X -3 |= 8
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PeweHnune HalineM KpHTHYeCKHe TOYKH:
X+H=0 wunau x—3=0;
X=-—5 Ham x=3.

PeuraeM aajgayy Ha KaXXAOM NpPOMEXKYyTKe:

1) x<-5, —x—-5—(—x+3)=8, —x—5+x—-3=8; —8=38
noxuo. Ha paccMatpuBaemoM npomen{yrxe pellleHHA HeT.

2) —bh<<x<3, x+b5—(—x+3)=8, x+5+x—3=8, 2x=6,
x=3 (He BXOAHT B pacCcMaTpHBaeMHIf NPOMEKYTOK).

3) x=3, x+5—(x—3)=8, x+5—x+3=8; 8=8 BepHo. ¥Ypas-
HEHHEe BBIMOJHAETCS MPH BceX X H3 paccMaTpHBaeMoro mnpome-
KyTKa.

OTBer. [3; +00).
HEPABEHCTBA C MOIYJIEM

Pewenne HepaBeHCTB, coJepXalliHX MepeMeHHYI0 MOA 3HaKOM
MOAyJfl, HaXOZHTCH aHAJIOTHYHO peuIeHH!O ypaBHeHHH noao0HOro

poaa

Ilpumep 3. Pewums nepasencmeo: |x +4 |3” 1

Pewenue KpHTHyeckas Touka HAXOLHMTCS pelieHHeM ypaBHe-
HHA x+4=0, oTKyna x= —4.

1) Paccmo*rpum npoMexyTok ¥x<<—4. Ha Hem ucxopHoe Hepa-
BEHCTBO NpPHHKHMaeT BUug —X—4>=1. Pemas 3T0 HepaBeHCTBO, Hai-
aeM x<<—5 Tak xak x<<—4 H x<{—D5, TO pellcHHEM
HCXOJHOr0 HepaBeHCTBa OyleT NPOMEXYTOK x<< —3J.

2) Paccmotpum npomexyTok x> —4. Ha HeMm Hcxoanoe Hepa-
BEHCTBO MMeeT BUA X+4=1, oTkyaa x= —3.

Tak Kak x>—4 0 x=—3, TO DelleHHEM HCXOAHOrO HepaBeH-
cTBa 6yaeT NPOMEXYTOK x== —3

3) YuuteiBas cayyan 1) H 2), OKOHYATE/bHO HMEEM X< —O
H X=-—3

OtrBer. x<<—5 u x=-3.

IIpumep 4. Pewumo HepageHCcmeo: |2x -1 | - |X -2 | =4
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'l
Pewmenne KpHTHUECKHMH TOYKAMH HBJSIOTCHA X=-—H x=2.

1) PaccmoTpuM NpPOMEXYTOK x<%. Ha HeM ucxoasoe Hepa-

BEHCTBO HMMeeT BHA —2x+1—(—x+2)>=4, otkyna x<<—5. Cue-
N0OBAaTeNbHO, HAa 3TOM NPOMEKYTKE peuleHHeM HepaBeHCTBa Oyner
MPOMEKYTOK X<< —5

2) PaccMOTpHM NpPOMEXYTOK % <x<<2. Ha HeM HcxoaHoe
HepaBeHCTBO HMeeT BHA (2x—1)—(—x+2)>=4, oTkyaa x_,,:?,'—;.

Takum ofpa3oM, HCXOQHOEe HEepaBEHCTBO HA 3TOM IIPOMEXYTKe He
HMEeT pelIeHHs

3) PaccmoTrpum mpomexyTok x>2. Ha HeM HcxoaHOe HEpaBeH-
CTBO HMeeT BHA (2x—1)— (x—2) >4, oTkyaa x=3.

4) O6benuHeHHe MOJY4YeHHBIX peweHnlt x<<—5 H x=3 Gyner
pemeHHEM HCXOAHOrO HepaBeHCTBaA.

OTBeT, —o0o<x<<—5 u 3<<x< oo,
3agaHus IS NPAKTHYECKON padoThI:

Pemuth ypaBHEHNS 1 HEPABEHCTBA C MOYJIEM:

1. lx=3|<2.

2 |x]+|x+3| <5

3. [x—5]=3

4. [2x+1]=x

5. lx+3l+[2x—1[{=8

IIpakTnueckoe 3ausatue NeS1
Tema: «KYpaBHeHHUS 1 HEPABEHCTBA ¢ MapaMeTPaMm»)

Henanb: yrnyOuTh U paclivpuTh 3HaHUS O CIOCO0AX U METOAAaX PEIICHHs] YPaBHEHUN U
HEPaBEHCTB C MapaMeTpaMH.

Teopernueckue cBeICHUs K IPAKTHYECKON padoTe:

[TapameTp - mepeMeHHast UM NOCTOSIHHAS BEJIMYMHA B YPAaBHEHNH, HEPABEHCTBE, CUCTEME
YpaBHEHUH U JIp., KOTOpasi HE pacCMaTPUBAETCS KaK UCKOMasi, a HA00OpOT, pEIIeHUS
OTBICKMBAIOTCS B 3aBUCUMOCTH OT STOU BEIUYHUHBI,

- IOCTOSIHHAS BEJIMYMHA, XapaKTEpU3YIolasi HEKOTOPbI MaTeMaTUueCKuil OOBEKT;

- BCIIOMOTaTeNIbHAs IEPEMEHHAs BEJINYMHA, OT KOTOPOU 3aBUCST APYIUE BEJINYNHBI,
OTIPEEISIONTUN MAaTEMAaTUICCKUN OO BEKT.

PemnTe ypaBHEHHE (HEPABEHCTBO) C NAPAMETPOM — 3HAUMT, JUIsl BCEX TOIYCTHUMBIX
3HAYEHU MapaMeTpa HATH MHOKECTBO BCEX PELIEHUN ypaBHEHUS (HEPABEHCTBA).
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[TapameTpbl BCTpeyaroTCsl IPU BBEACHUU HEKOTOPBIX MOHSTHIA:
- pyHKIMS, psiMast TPOTIOPIIMOHANIBHOCTB: Y = KX, (X U Y - IEPEMEHHbIe, K — TTapaMeTp);
- TMHeWHas QYHKIUA: Y = KX + B, (X U Y — IEpEMEHHbIEC, K M B — ITapaMeTPhI)
- ypaBHEHHE TIepBOH cTerneHu: ax + B = 0, (X- mepeMeHHas, a ¥ B — mapaMeTphl);
- KBaJIpaTHOE ypaBHEHUE; ax2+Bx+c=O, (x - mepeMeHHas, a, B, C - mapameTpsl, az0).
BakapIM 3Tamom pelieHus 3aj1au ¢ mapaMeTpaMH sIBIsieTCs 3alluch OTBeTa. B perenun
YpaBHEHHM C MapaMeTPOM COCTABJICHHE OTBETA — ATO 3aIUCh BCEX MOJYYEHHBIX pe3ysbTaToB. 1
3/16Ch OUYE€Hb BaXKHO HE 3a0bITh OTPA3UTh B OTBETE BCE ATAMbI PEUICHUS.
OcHogHble (hopmyibl 01 padonivl ¢ K8AOPAMHBIMU YPAGHEHUAMU.

YpasHenue Buna ax> + BX + ¢ =0, e X€ R — HeH3BeCTHBIE, 4, B, C — BBIPAKCHHS, 3aBUCAIIIE
TOIBKO OT TapaMeTPOB, IpHUeM a # 0, Ha3bIBACTCS KBAAPATHBIM ypaBHeHHeM, a D = b” — 4ac
HAa3bIBACTCS TUCKPUMUHAHTOM KBAJIPATHOTO TPEXUJICHA.

Ecnmu D< 0, To ypaBHEHHE HE UMEET KOPHEM.

Ecimu D > 0, To ypaBHEHHE HMMEET JIBa Pa3IMYHBIX KOPHS

bD I, = _b:’:D ,HTOrIa ax’ +BX +c=a (X — X1) (X — Xp).

X1 =

2a
OTU KOpHU Yepe3 K03PPUIMEHTHI ypaBHEHHUS CBsi3aHbl (opmynamu Buera

X, X, = cfa

_b 2
Ecou D =0, To ypaBHEHHE MMEET J[Ba COBMAAAIONMINX KOPHS X1 = Xp = o> uTorma ax” +

2
BX + ¢ =a (X —X;)" . B 3TOM ciy4ae roBopsT, 4TO ypaBHCHHE UMEET OJTHO PEIICHHUE.
Korga b = sethoe uucno, T.e. b = 2K, KOpHH KBaJpPATHOTO YPABHEHHUS OMPEAEIAIOTCS MO

—k+VE " —ac

dopmyne X3, = ——,

i)

JIJ1s1 pelleHns IPHBEICHHOTO KBAAPATHOTO ypaBHEHHS X + Px + (=0

I
Wcnons3yercs popmyna Xi, = -2+ & — g a Take GpopMynsl Buera

27Ty 4
{ p= —(x +xy
qQ = X%
JonycTuMbiMU OyJieM CUMTATh TOJIBKO T€ 3HAUCHUS MapaMeTpoB, IPU KOTOPHIX a, B, C —
JIEUCTBUTEIIbHBL.
[Ipumep 1. Pemuth ypaBHeHHE ax = 1.
Pemennue.
l)ecnrma #0, x=1/a.
2) ecin a =0, To JaHHOE ypaBHEHHE HE UMEET KOpPHEH.

OtBeT: eciu a = 0, TO HET KOPHEH.
eciim a # 0, To X = 1/a.

Ipumep 2. Permnts ypaBuenue: (a°— 1)x =a+ 1.

Pewmenue. PaccMoTpuM crieyromye cirydan:
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1. Eciin a =1, T0 ypaBHeHue npuHUMaeT BUA 0X = 2 U HE UMEET KOPHEW;

2.Ecnua=-1, To ypaBHenue npuHumMaet Buj 0x = 0, 1 Toraa x - 1o0oe AeCTBUTEIBHOE
YU CJIO;

3. Ecnu a # | u ypaBHEHHUE UMEET €AMHCTBEHHBIN KOPEHb.

OtBert: eciin a = -1, TO X — II000E JICMCTBUTEIIHLHOE YHCIIO;
eciau a = 1, To ypaBHEHHE HE UMEET KOPHEH;

ecnu a# 1, To ypaBHEHUE UMEET €IMHCTBEHHBIA KOPEHb.
x 2x Ja—4

Ilpumep 3. w1 T2 arDee2)

Pemenue:
[Ipm a # - 1, X # 2 nonyyaem x2+2ax—3B+4=OHKopHH
X1=-a-Va? +3a—4, Xp=-a+Va?+3a—4, CylUIECTBYIOIIHE IPU
a’+2a-4>0, e npnu [*7}
Teneps mpoBepuM, HET JIM TakuX a, MNpU KOTOPBIX OO X3, 1100 X, paBeH 2. IloactaBum B

KBaJpaTHOE YPAaBHEHUE X = 2, [IPU ITOM MOJIyYUM a = - 8.
- Jata

BTopoii kKopeHb B TaKOM clTydae paBeH (mo Teopeme Bueta) u ripu a = - 8 pasen 14.

s

Omeem: npu a = - 8§ eOuncmeennoe peuienue x = 14;
Ecim ae (-o0;-8) U (-8;-4) U (15 + o0) — 1Ba KOPHA X1 M X> ;
Eciu a ={—4;1} - eIuHCTBEHHOE penieHne X = { 4;— 1} COOTBETCTBEHHO;
Eciu ae (-4;1), 10 X€ &
WNuorna ypaBHeHUS C IPOOHBIMU WICHAMH MPUBOJISATCS K KBAPATHBIM.
Ipumep 4. Pewiums nepasencmeo x° + 2x + a > 0.
Iycts D — nuckpuMuHAHT Tpexdiena X~ + 2x +a > 0. IIpu D = 0, mpu a = 1, HepaBeHCTBO
MIPUMET BU/I;
x+1)?%>0
OHO BepHO IpH JIFOOBIX JEUCTBUTEILHBIX 3HAYEHUSX X, Kpome X = - 1.
Ipu D > 0, T.e. ipu X < 1, TpexwieH X° + 2X + a MMeeT ABa KOpHs: - 1 —vV1—a u
-1+ v1—au pelmeHreM HEPABEHCTBA CITYXKHUT IIPOMEIKYTOK
(-00;- 1-Vi—a) U(-1+ v1i—a;+x)
DT0 HEPaBEHCTBO JIETKO PEIIUTh rpaduuecku. [jis 3Toro nmpeacTaBuM €ro B BUe
X2+2x>-a
¥ TOCTPOUM rpad¥K GYHKIHH y = X + 2X

AOcuucchl TOUYEK MepPecedyeHusl ITOro rpaguka ¢ mpsiMoll y = - a U SIBISIOTCS KOPHSIMU
2
ypaBHEHHS X~ + 2X = - a.
Omegem:

npu—a>-1,me npua<1, x € (-0 x,) U (X;+ 00);
npu—a=-1, m.e. npu a= 1, x —noboe oeiicmeumesibHoe 4ucio, kpome - 1;
npu—a < — 1, m.e npu a > 1, x — 11000e deiicmeumenvHoe 4Uco.
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3agaHus IS NPAKTHYECKON padoThI:

Pemmth ypaBHEHHS U HEPABEHCTBA C TTApaMETPOM:
2
1. (a™-9)x =at3;

2. (a-3a+2)x=a-1.
3 x _ i _ 3—412

" a(x+1) ¥+2 a(xti)ixt)
4,

cx’—2(c—-Dx+(c+2)<0

IlpakTnuyeckoe 3ausarue NoS2
Tema: «PenieHne TeKCTOBBIX 32124 NPOMECCHOHAJIBLHOI0 COMECPKAHU

Heab: popMupoBaTh yMEHHUE peliaTh 3a1a49u ¢ MPo(ecCHOHATLHON HAIIPaBICHHOCTBIO,
MOKa3bIBask MPUMEHEHUE MAaTEMAaTUICCKUX 3HAHUHA U METOJIOB B BRIOPAHHOM
CHCIMATbHOCTH.

Teopernueckue cBeIeHUs K NIPAKTHYECKOU padoTe:

CoBpeMeHHBIN YPOBEHb COIIMATBHO-I)KOHOMUYECKOTO Pa3BUTHS CTPaHbI TpeOyeT OT
cUCTeMbI MPOHEeCCHOHAIBHOTO 00pa30BaHUs CTABUTh CBOEH IJIaBHOM 11€JIbIO TOATOTOBKY JIJIsI
oO1ecTBa KBAIU(UIIMPOBAHHBIX CIIEIIUATUCTOB, CIOCOOHBIX PAabOTATh B OMEPEIKAIOIIEM,
MHHOBAIMOHHOM PEXXUME, MBICIIUTh U AEHCTBOBATh HECTAHIAPTHO, MPUHUMATH ONTUMAJIbHBIC
pEIICHUS B CUTYaIIMIX, BBIXOSIIUX 32 Tpe/ebl MMeroleiicss nuapopmanuu. [ maBHOM 3a1aueit
poQeCCHOHATIEHOTO 00pa30BaHMs CTAHOBUTCS ()OPMHUPOBAHUE Y BBITYCKHUKA OOIIUX U
PO eCCUOHATIBHBIX KOMIIETEHITHNH, MTO3BOJISIONINX €My OBJIAJIETh BUAMU JESTEIHHOCTH,
ykazanHeiMu B @I'OC no n3bpanHoil cienuaibHOCTH WK npodeccuu 3agadaMu
poQeCCUOHATIEHO-OPUEHTUPOBAHHOTO MOX0/Ia B TIpoliecce 00yYeHUs MaTEMAaTHKE SIBIISTFOTCS:

- I0KAa3aTh CBA3b MATEMATUKH C PEAIbHOU NEHCTBUTEIIBHOCTHIO;
- YCUJIUTD MPAKTUYECKYIO HAITPABJICHHOCTD JIJIs KAUECTBEHHOM MOATOTOBKHU CTYACHTOB;

- opMHUPOBATH YMEHHE OPTAHU30BBIBATH COOCTBEHHYIO JI€SITEIbHOCTD, BHIOUPATh TUTIOBHIC
METO/IbI M CTIOCOOBI BHITIOJIHEHUS MTPO(HECCUOHAIBHBIX 3a/1a4, OIEHUBATh UX 3 (DEKTUBHOCTH U
Ka4ecTBO.

Mamemamuueckue 3a0auu ¢ npogheccuoHaIbHOl HANPABIEHHOCbIO 00JIHCHbBL:

1. UmeTh peanbHOE, MPAKTUYECKOE COJep KaHue, PACKPHIBAIOIIEE TPAKTUUECKYIO IIEHHOCTh
Y 3HAYUMOCTH IPUOOPETCHHBIX MATEMATUICCKUX 3HAHU;

2. OTpaxxaTh MEXIPEIMETHBIC CBSI3HM PA3IUNYHBIX JUCIUILUIUH 001IeTTpodEeCCHOHAITBHOTO U
Po(eCCUOHATIBHOTO ITUKJIOB Ha KOHKPETHBIX MTPUMEPaX ¢ MPAKTUIECKUM COCPKaHUEM;

3. OTpaxaTh MPOU3BOJICTBEHHYIO CUTYAIIMIO, IOKA3bIBAsI IPUMEHEHUE MATEMATHICCKUX
3HAHUW U METOJIOB B BRIOPAHHOM CIICITUATIBLHOCTH;

4. ConepkaTh YUCJICHHBIE TaHHBIE, KOTOPHIE COOTBETCTBYIOT CYIIECTBYIOIIUM Ha MPAKTHUKE;

5. [Ipeanonarats npoBeaeHUE TPUOTUKEHHBIX BEIYMCICHUN, a TAKKE TPUMEHEHUE
BBIYMCIUTEIBLHON TEXHUKH.

Anzopumm pewtenusn 3a0au ¢ npogheccuonaIbHOU HANPABIEHHOCMbIO:
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1. Ananu3 ycioBus 3a1a4u.

dopMyIUpOBKa 33/1a4M OCYIIECTBISETCS Ha OMUCATEIbHOM s3bIke. OT MpaBUIIbHON
MIOCTAHOBKH 3aJ1a4M, YKa3aHUsl PECYpPCOB, KOTOPBIMH MbI pacrojiaraeM, 3aBUCUT PE3YJIbTAT €€
penieHusl.

2. [locTpoenne MaTeMaTUYECKON MOJIETH 3a]auH.

3. [lepeBoa UCXOAHOM 3a/1a4u HA MATEMATUYECKUH S3bIK: BBOISATCS NIEPEMEHHbBIC, UIITYTCS
CBSI3U MEXK/y HUMHU U YCTaHABJIMBAIOTCA OIPAHUYEHUS HA HUX, KOTOPbHIE 3aMUCHIBAIOTCS B BUJIE
ypaBHEHUI, HEPABEHCTB WIH UX cucTeM. JIro0asi MaTremaTudeckas 3ajiaya — MOJIeNIb KAKUX-TO
MPUKIATHBIX 3371a4 (SKOHOMUYECKUX, (U3HUCCKUX, TEXHUYECKUX U T.II.).

4. PelieHre MaTeMaTH4eCcKOM MOJENN 3a1auu. M3ydaercs mosrydeHHast MOJENb.
CocrapisieTcs IJ1aH peleHus, €CM €CTh HEOOXOUMOCTb, TO IEIECO00PA3HO CAENATh PUCYHOK.
Ecnu 3amaya sBisieTcs TUIOBOM, U €€ PEIlIEHUE ONPEEseTCsS B paMKax MPOrpaMMbl y4eOHOM
JUCLUIUIMHBI, TO OHA PEIIAeTCs [0 COOTBETCTBYIOLIEMY €1l anroputMy. Eciu 3a1aua HUKorna
HE pellanach, TO UIIETCS HEOOXOIUMBIN alTOPUTM.

5. UntepnpeTatius pemeHus.

OTO0 NepeBo/l PelIeHUs 3aJa41 Ha UCXOIHBIN MpodhecCUOHATBHBIN S3bIK M KOHKPETU3AILIHS
MIPUKIIAIHOTO CMbICIIa OTBETA 33Ja4H.
IIpumepsl 32124 NpodeccHoHANbHON HANIPABJIECHHOCTH JUIS CHIENHMATBLHOCTH

09.02.06 CeTeBoe ¥ CHCTEMHOE A/AIMUHUCTPUPOBAHKE

IIpumep 1. Ctatbs, HaOpaHHas HA KOMIBIOTEPE, COJEPKUT 32 CTPAHUIIbI, HA KOXKI0W CTPaHUIIE
40 cTpok, B Kax101 cTpoke 64 cumBonia. Onpenennre pa3mMep CTaTbU, €CIIN KKl CUMBOJI
Koaupyercsa 8 OuTamu.
Pewienue:
1. 32 * 40 = 1280 - Bcero cTpoK B KHUTE;
2.1280 * 64 = 81920 - o01iee KOJIMYECTBO CUMBOJIOB B KHHUTE;
3. 81920 * 8 = 655360 OuT - nHPOPMAITMOHHBIN 00HEM KHHTH;
4. 655360 / 8 = 81920 Gaiir;
5. 81920/ 1024 = 80 KunobaiiT — pa3mep CTaThH.
Otget: 80 Kunobaiir.
IIpumep 2. Pedepat, HaOpaHHBIN HA KOMITBIOTEPE, COACPKUT 12 CTpaHUII, HA KaXKION CTPAHUIIE
48 cTpoK, B KaxKJ10i1 cTpoke 64 cumBouia. [{s KOJIUPOBaHKS CUMBOJIOB UCTIOJIB3YETCSl KOJIUPOB-
Ka, PU KOTOPOH Ka)XAblii CUMBOJ KoaupyeTcst 16 6utamu. Onpenennte HHPOPMAITMOHHBIHI
00BEM pedepara.
Pemenue:
Pa3mep ogHoro cumBosna paBeH 2 Oaiita. Halinem, ckoibko HHPOpPMALIUK B CTPOKE, €CIIU MbI
3HAEM, 4TO B KOXKI0U CTpoke 64 cuMmBoOa:
2 * 64 =128 (6air).
Haiinem, ckoinbko nHGOpMALMK B OJJHOM CTpaHHULIE, €CIIM Mbl 3HAEM, YTO HAa OAHOU cTpaHuIle 48
CTpPOK:
128 * 48 = 6144 (Oaiir).
Haiinem, ckonbpko nHoOpManuy coepKUTcs Ha Bcex 12-TH cTpaHHIax, 4To U 0yJaeT o0beMoM
Bcero pedepara:
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6144 * 12 = 73 728 (6aiit) — uHpOpMaIMOHHBIN 00beM pedepara.
Otsert: 73 728 Gaiit.
IIpumep 3. Daitn pazmepom 64 KoalT nepega€rcs yepe3 HEKOTOPOE COSAUHEHNUE CO CKOPOCTHIO
1024 6uTt B cekynay. Onpenenure pasmep ¢aiina (B KOaiT), KOTOpBI MOXHO MepeaaTh 3a TO
e BpeMsi uepe3 JIPYyroe COeJMHEHNE CO CKOPOCThIO 256 OUT B cekyHy. B oTBeTe ykaxkure
OJIHO 4MCII0 — pa3mep ¢aitna B K6aitT. Enqunuiibl uamMepeHus nucath He HYKHO.
Pemenue:
Hatiném Bpems, koTopoe ObIJI0 3aTpadeHo Ha mepeaady nepBoro ¢aiina:
64 xunobaiita = 65536 Gaiir.
65536/ 1024 = 64 cexyHBbI.
UtoOb! HaliTU pazmep ¢aiisia, KOTOPbI Mbl yCIIEEM MEPEIaTh CO CKOPOCThIO 256 OUT B CEKYHY
3a 64 ceKyH/bl, HaJJ0 HAUTU IIPOU3BENCHUE ITUX BEIUYHUH:
256 * 64 = 16384 6uta = 2048 GaiiT = 2 kuyo0aiTa.
OtBer: 2 xuno0Oaira.
IIpumep 4. ITepepeaute nornvyHoe yuciao 1100110 B necATUUHYIO CUCTEMY CUMCIICHMUS.
Pemenue:
1100110, =1-2°+1-2°+1-2°+1-2' = 64+32+4+2 = 102.
Otgert: 102.

3amaHus Ui IPAKTHYECKON PadoThI:

Nel

Cratbsi, HaOpaHHasi Ha KOMIIBIOTEPE, COJEPKUT 58 CTpaHull, Ha KaX 0 cTpaHule 35 CTpOK, B
Kaxnou ctpoke 44 cumpoda. Onpenenure pa3Mep CTaTbH, €CJIM KaXIblii CUMBOJI KOOUPYETCS 8
ouTamu.

Ne2
Pedepat, HaOpaHHBIN Ha KOMITBIOTEPE, COACPKUT 18 CTpaHUIl, HA KaKI0M cTpaHule 46 CTPOK, B
Ka)XJI0U cTpoke 62 cuMBoJia. st KoQUpOBaHUs CUMBOJIOB UCIIOJIB3YETCSI KOAUPOBKA, MPU
KOTOPOM KKl CUMBOJI Kogupyercs 16 outamu. Onpenenure nHOOPMAITMOHHBIA 00BEM
pedepara.

Ne3
daiin pazmepoM 63 KoaiiT mepenaéres yepe3 HEKOTOPOE COSTUHECHHE CO CKOpocThio 1024 6uT B
cexkyuay. Onpenenure pasmep ¢aiina (B K6aiT), KOTOpbIA MOKHO TIepeaaTh 3a TO Ke BpeMs
4yepe3 Apyroe COCTMHEHUE CO CKOPOCThIO 256 OUT B cekyHy. B oTBeTe yKakute 0HO YUCIIO —
pa3smep (aiina B KOaiit. EquHUIEI M3MEpeHus mrcaTh HE HYKHO.

Neq
[TepeBenute nBonuHoe ynciio 1110110 B gecATHUHYyI0 CUCTEMY CUMCIIECHUS.

Ipumevanue: marepuan s npakTuaeckux padot NeNe 53-55 ananoruuen marepuany
npakTuyeckor padotel NeS2, 3amanus 6epyTcsi U3 OTKPHITOro OaHKa IaHHBIX 00pa30BaTeIbHON
maTdopmel FOpair.

3.15. 3aganuda 111 OLeHKH OCBOCHUS Kypca vueoHoi nucuunauibl O/1.03 MATEMATHKA

(09.02.06)
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e dopMa/BuJ IPOMEKYTOYHOM ATTECTALNH

dopMoit MPOMEKYTOYHOM aTTeCTallUd B COOTBETCTBUMU C yUEOHBIM IJIAHOM SIBJISIETCS:
AK3aMEH

e @opma npoBeACHHUS MPOMEKYTOYHOU ATTECTALMM
[TuceMeHHast KOHTpOJIbHAS padoTa.

e Cpok nposeneHust

JlucruiuiiHa B COOTBETCTBUM € YU€OHBIM TUTAHOM IO CHEIMATbHOCTH U3y4YaeTcs Ha
NPOTSHKEHUU JBYX ceMecTpoB. [IpoMekyTouHast aTTecTalusi IpOBOJUTCS B KOHIIE 2 CEMECTpa.
IIpoBepsieMble 3HAHMSI M1 YMECHUA:

B pesynbTaTe ocBOoeHUs Y4eOHOU JUCITUTUIMHBI 00YYArOITUICS JOJIKEH Y Memby:
V1.Pemarh npukiiagnble 3aa4u B 00J1aCTU MPOPECCUOHATBHON JESTEIHbHOCTH.

B pesynbTaTe ocBoeHMS y4EeOHOU JUCIUTUIMHBI 00YYaIOUUNCS JTOJIKEH 3HAMb.
31.3HaueHne MaTeMaTUKU B MPO(HECCUOHAIBHOM ESITEILHOCTH U TP OCBOCHUU
obOpazoBatensHol porpaMmbl CIIO;
32.0OCHOBHBIE MAaTEMaTHYECKHE METO/Ibl PEIICHUS MPUKIAJAHBIX 3a/1a4 B 00JaCTH
po¢heCCUOHATIBHOU JIEATEIbHOCTH;
33.OCHOBHBIE TTOHATHUSA U METOAbI MATEMAaTUYECKOTO aHAJIN3a;
34.0OCHOBBI TEOPUU BEPOSITHOCTEN U MATEMATUYECKON CTATUCTUKHY;
35.0cHOBHBIE OHATHS K METOJIbI TUCKPETHON MaTEMaTUKU, TUHEHHOM anreOphl.

3aganusa xiaga BI'D nmo maremaruke

Bapuanr 1

4x—9x2

1. Pemnth HEpABEHCTBO 5
—X

2. Pemmuts ypaBHeHue logs(6 + 5x) =logs(2 — x)+1

3. Pewnts ypaBHenne 2cos’x -sinx+1 =0

8x —y = —15

4. Pemmuts CJIAY, ucnonesys meron Kpamepa {—x +8y= —6

5. JIBe ¢abpuKu BBIMYCKAIOT OJAMHAKOBBIE CTEKIIA JIJIsl aBTOMOOUIBHBIX (ap. [lepBas
(dabpuka BeimyckaeT 45% 3tux crekou, a Bropas 55%. [lepsas dhadpuka Boimyckaetr 3%
OpakoBaHHBIX CTEKOJ, a Bropas 1%. Haiinure BeposiTHOCTb TOTO, YTO CIYyYalHO

KYIIIICHHOC B Mara3nHe CTCKJIO OKaXKCTC 6paKOBaHHLIM.

6. OceBoe ceueHUEe KOHyCa — MPaBUIIbHBIN TPEYTOJIBLHUK CO CTOpOHOM 6 cM. Haliute 06béM
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Y IUIOIIA]Ib MOJIHOW HOBEPXHOCTH KOHYCA.

/. Haiitu cymMy, pa3HOCTb, IPOU3BEACHHE, YACTHOE JIBYX KOMIUJIEKCHBIX YHCEN B
anreOpanyeckot popme: z,=3 - 71,2, =2 —1
8. CkopocTh MaTepuaabHON TOYKH, ABIKYILEHCS MPSIMOJIMHEHHO, 3aJjaHa YpaBHEHUEM

V (t) = 3t2-2t-1. BBIYMCINTE IIyTh TOUKH 34 HATYIO CEKYH]LY.
9. PemmTh ypaBHenue 2°**1-5-2%-88=0

10. Haiitn HanGonpuiee 3HaueHue QyHKIuH y = (3x%+ 42X — 42) -e* 48 xe[-57; -7]

Bapuant 2

2x + 8x°

1. Pemmth HEpaBEHCTBO w1
v —

2. Pemmts ypaBHeHHe log,(4 + 7x) = log,(1 + 5x)+1

3. Pewmts ypaBHenne 2sin“x-cosx-1=0

10x + 27y = 10

4. Pemuts CJIAY, ucnons3ys meton Kpamepa {_ 25% + 12y = —25

5. JIBe ¢habpuKu BHIMYCKAIOT OJMHAKOBBIE CTEKJIA /Il aBTOMOOUIBHBIX (pap. [lepBas
(habpuka Beimyckaet 25% stux crekol, a Bropas 75%. IlepBas ¢padbpuka Beimyckaet 4%
OpakoBaHHBIX CTEKOJ, a BTopas 2%. Haiinure BeposiTHOCTh TOTO, YTO CIy4YaiHO

KYIUICHHOC B MAara3dmHC CTCKJIO OKaXKXCTCA 6paKOBaHHI)IM.

= o
6. O6pa3y}0maﬂ KOHYCa paBHa 4/6 U COCTaBJISIET C INIOCKOCTHIO OCHOBAHUS yroua 45°,

Hatinute 00bEM 1 TUIOIIAAH TOTHOM MTOBEPXHOCTH KOHYCA.

7. Haiiti cymMy, pa3HOCTb, IPOU3BEICHHE, YACTHOE JIBYX KOMIUIEKCHBIX YUCEIT B
anredpanyeckoit popme: z,=2 + 61,2z, =-2 +1i

8. CkopocTh MaTepHaIbHON TOYKH, IBIXKYIIIEHCS NPIMOIMHENHO, 3a/1aHa YpAaBHEHUEM

V (t) = 6£2- 4t -10. BbIYUCIMTE IIyTh TOUKH 32 YETBEPTYIO CEKYHILY.
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9.

Pemnth ypaBHenue 5°**1-26-5*+5=0

10. Haiiti Haumenbliee 3HaueHue Gynkuun y = (3x%- 36x +36) -e*71?  xe [8; 11]

8.

Bapuanr 3
x%4x

<0

Pemmte HEpaBEeHCTBO

Pemuts ypaBHenue logs(x + 1) + logs(x — 1) = 3logs 2

Pemnth ypaBaenue 2cos’x +5sinx -4 =0

11x — by = 37

Pemute CJIAY, ucnionssys meron Kpamepa { 4y —x = 25

JIBe (haOpuKy BBITYCKAIOT OJUHAKOBBIE CTEKJIA 1J11 aBTOMOOMIIbHBIX (pap. [lepBas
dabpuka BeimyckaeT 47% 3tux ctekoi, a Bropas 53%. [lepsas dhadpuka Boimyckaetr 3%
OpakoBaHHBIX CTEKOJ, a Bropas 1%. Haiinure BeposiTHOCTh TOTO, YTO CIyYalHO

KYIUICHHOC B Mara3smHe CTCKJIO OKaXXCTCA 6paKOBaHHBIM.

OceBoe ceueHne KoHyca — MPaBUJIbHBINA TPEYTrOIbHUK CO CTOpoHOM 8 cM. Haiiagute 00béM

H 1Jiomanab MOJITHOM IMOBCPXHOCTHU KOHYCaA.

Haiit cymMMy, pa3sHOCTbh, IPOU3BEACHNE, YACTHOE IBYX KOMILICKCHBIX YMCET B
anredpanyeckoit popme: z,=3 - 71,2z, =21

CKopoCTh MaTEpHAIBHON TOUYKH, JBHKYILIEHUCS NPAMOIMHENHO, 3a/1aHa YPABHEHUEM

V(t) = 3t>-5t+4. BEIUMCINTE ITyTh TOYKH 32 TPETIO CEKYHLY.

9. Pewmmts ypaBHenne 2°*+3-15-2%-2=0
10.Haiitu HauGonbinee 3Hauenne Gynkuuu y = (3x2+ 42X — 42) -**48 Xe[-57; -7]
Bapuanr 4
1x—9x°
1. PemmTh HEPaBCHCTBO — ——
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. Pemmuts ypaBHeHue log,(4 + 7x) = logy(1 + 5x)+1

. Pemmts ypaBuenne 2cos’x -sinx+1 =0

10x + 27y = 10

. Pemmuts CJIAY, ucnons3ysa meton Kpamepa {_ 25% + 12y = —25

. JIBe habpuku BBITyCKAIOT OJIMHAKOBBIE CTEKJIA 7l aBTOMOOMIBHBIX (ap. [lepsas
(dabpuka BeimyckaeT 25% 3Tux ctekou, a Bropas 75%. Ilepsas dabpuka Boimyckaet 4%
OpakoBaHHBIX CTEKOJ, a Bropas 2%. Haiinure BeposSTHOCTb TOTO, YTO CIYyYalHO

KYIIICHHOC B MAara3uHC CTCKJIO OKaXCTCA 6paKOBaHHBIM.

. OceBoe ceueHne KOHyCa — MPaBUJIbHBINA TPEYTOJIBHUK CO CTOPOHOI 6 cM. Haiiagute 00béM

H 1jiomanab MOJTHOM IMOBCPXHOCTHU KOHYCaA.

. Haittu cymmy, pa3HOCTb, IPOU3BEACHHUE, YACTHOE JIBYX KOMILICKCHBIX YHCEN B
anreOpanyeckoit popme: z,=2 + 61,2z, =-2 +1i
. CkopocTh MaTepuaIbHON TOUKH, IBUKYIIEICS MPSIMOJIUHEWHO, 3a/1aHa YPABHEHUEM

V (t) = 3t2-2t-1. BBIYMCIUTE ITyTh TOUKH 34 HATYIO CEKYH]LY.
. Pemmuts ypaBaenne 2**%1-5-2%-88 =0

10.Haiitu HauMeHbInee 3Hauenne Gyukuuu y = (3x2- 36X +36) -e* 1% xe [8; 11]

157



4. KOHTPOJIb 1 OIEHKA PE3YJIBbTATOB OCBOEHUS YUEBHOM

JUCLHUTIJIMHBI

Kputepuu onieHku
AK3aMEHAMOHHOW paOdOThI

OHCHKa YPOBHA TOATOTOBKH

oain
(oTmeTKa)

BepOAJIbHBIN aHAJIOT

OtcyTtcTBHE OIIMOOK B paboTe, KOPPEKTHOCTH
odopMieHus 1 BhraucieHnid. Pabota
BBIIIOJIHEHA B ITOJTHOM 00BEME.

be3 nonoHUTENBHBIX MOsCHEHUH (YKa3aHU)
UCIIOJIb3YIOTCSl HABBIKU U YMEHHUS.

Bce matepuansl ohopMIIeHBI aKKypaTHO U
COTJIACHO YKa3aHHBIM TPEOOBAHUSIM.

5

OTJIMYHO

PaboTa BbINONHEHA B IOJHOM O0BEME.
HaBbIkM 1 yMeHUs, TOIyYeHHBIE TPU
M3YYEHUU JHUCLUUIUTMHBI, HE MOTYT OBITh
HCIIO0JIb30BaHbI 0€3 TOMOJHUTENbHBIX
MTOSICHEHU .

[Ipu opopmiennn paboTbl

JOMYIIEHbI HECYIIIECTBEHHBIE OLIMOKHU B
pacyerax (OIIMOKU MPU OKPYTIICHUH YHCEN U
T.IL.).

XOpOIIIO

PaOorta BhIIIOJIHEHA B ITOJIHOM 00BEME,

HO COJICP)KUT IPyObIe OMHMOKH, YTO IMOBJICKIIO
HEBEPHBIC BBIUYMCIICHUS BCEX JAPYTHX
rmapaMeTpoOB.

HaBbiku 11 yMeHUs, TTOTyYCHHBIC TTPU
W3YYCHUW NHUCIMIUINHBI, HE MOTYT OBITH
HCIIOJIL30BaHbI 0€3 JUINTEIbHBIX
JTOITOJIHUTEIILHBIX ITOSCHEHUH.

[Toxa3aHbl OrpaHUYEHHBIC 3HAHUS MTPEAMETA.

YAOBIIETBOPUTEIILHO

PaboTa conepxut npuHIUNIHATBHBIC
omuOKu (TepenyTanbl GOpMyJIbl, HApyIIeHa
MOCJIE0BATEIHLHOCTD BHIMOIHEHUS
BBIYHCIICHUN U T.11.). OTCYTCTBYIOT 6a30BBIC
3HAHUSI.

Pabota opopmiena kpaitHe HEOPEKHO.
[Toka3pIBaeTCsl MOJHOE HE3HAHUE MPEAMETA.

HCYIOBJICTBOPUTCIIEHO
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NudopmManuoHHble MCTOYHMKN JLJIS1 pa3padoTku kKoMiuiekta KOC
10 YUeOHO# JUCHUILINHE
01.03 KMATEMATHUKA»

(crrermanibHOCTH 09.02.06 CeTeBOE M CHCTEMHOE 3 IMHUHUCTPUPOBAHUE)

OcHOBHBIE HCTOYHUKH:

1. bammakoB M.M. MaTtemaruka: airedpa 1 Hadajla MaTeMaTHYECKOTO

aHanu3a. ['eomerpus. 3agayHuK, n3aaTeabckui neHTp "Akagemus', 2021

2. bammakoB M.W. MaremaTuka: anredpa u Ha4ajao MaTeMaTHYECKOTO

aHanuza. ['eomerpus. YueOHUK, u3naTenbckuid ieHTp "Akagemus", 2021

3. baBpun N.U. «Marematuueckuii ananus. YueOHuk u npaxktukyM st CIIO.
M. - FOpaiit, 2021.

4. boromonos H.B. IlpakTuueckue 3aHATHs 10 MaTeMaTrKe; yueOHoe nmocodue
[0 MaTeMaTHKe JIJIsi CPEAHUX CIEIUANIbHBIX YUeOHbIX 3aBeicHUi.- M. Boicias
mkoia, 2021.

5. NBames-MycaroB O.C. «Teopus BEpOSITHOCTEN U MaTEMATHIECKAS
cTaTucTuka. YueOHuk u npaktukym g CI1O. M. - FOpaiit, 2021.

6. Kauenosckuit M.U. u ap. (nox pen.I'.H. SIkoBneBa) Anredpa (B 2 4acTsx).
M.- Hayka, 2021

7. Kauenosckuit M.U. u ap. (mox pen.I'.H. fAkosnesa) ['eometpus. M.- Hayka,
2021

8. TarapuukoB O.B. DineMeHTHI THMHEWHON anreOphl. YYEOHUK U MPAKTUKYM
st CITO. M. - FOpaiir, 2021.

9. Ilono A.M. Teopust BEpoSITHOCTEN U MaTeMaTUYECKAsl CTATUCTHUKA.
Vyeonuk qiig CI1O. M. - FOpaiir, 2021.

I[OHOJIHI/ITGJILHLIG HCTOYHHUKHU:

1. Amumos II.A. u ap. MaTemaTtuka: anreOpa U Hadajla MATeMaTUYECKOTO
aHaju3a, reoMeTpus. Ainredpa U Hayaa MaTeMaTUYeCKOTO aHajn3a (6a30BbIN U
yrayOneHHbli ypoBHH).10—11 kmaccsl. M., 2022.

2. bammvakoB M.M. Maremaruka: KH. /ISl PEMOIaBaTeNs : METOI, TOCOOHE.
M., 2022.
3. bammakoB M.I., I{piranos 111.1. MeToauueckoe mocooue s
nmoaroToBku Kk EI'D. M., 2021
4. PaznaTounsiii  Marepuai 11 paboOTHI HA ypOKE 1O BCEM TeMaM Kypca

5. Mynbrumenuniinoe o0ecrieueHre TEOPETUIECKOro MaTepraia; Mpe3eHTalluH,
AJIEKTPOHHBIE IIJIAKAThI
6. KoHTponupyronie Matepyaisl 10 JUCHUAIIIMHE

159
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