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BBenenue

Meroanueckue ykazanuss no aucummuinae OJ1.07 Marematuka: Il BBIIOJHEHHS
NpaKkTUYEeCKUX paboT co3maHbl Bam B momomib uis paboThl Ha 3aHATHAX, MOATOTOBKU K
NPaKTUYECKUM padoTam, MPaBUIBLHOTO COCTABICHHUS OTYETOB.

[Ipuctynasi, K BBIIOJHEHUIO NPAKTHUYECKONM paboTel Bbl [OMKHBI BHHUMATENbHO
OpOYHTaTh IENb W 3aJauyd 3aHATHS, O3HAKOMHUTHCA C TpeOOBaHMSAMH K YpoOBHIO Barmei
MOJITOTOBKA B COOTBETCTBHM C (eAepalbHbIMU TOCYJAapCTBEHHBIMH CTaHAAPTaMH TPETHETO
nokosieHust (PI'OC-3), KpaTKUMHU TEOPETHUESCKUMHU B YUeOHO-METOUICCKUMU MaTepHuajiaMu 110
TeME MPAKTUYECKOM paboOThl, OTBETUTh HAa BONPOCHl Ui 3aKPEIUIEHHS TEOPETUUYECKOIrO
MaTrepHuaa.

Bce 3amanus k mpakTuueckod pabore Bbl OMKHBI BBINOJIHATE B COOTBETCTBHU C
WHCTPYKIMEH, aHAIM3UPOBaTh IOJYYECHHBIE B XOJI€ 3aHATHS PE3yJbTAaThl MO INPUBEICHHOU
METOJIMKE.

OTuer 0 mpakTUYecKoi padoTe BbI JOIKHBI BRIOIHUTH MO NPUBEACHHOMY aJTOPUTMY,
onupasch Ha oOpaserl.

Hannyue nON0XKHUTENbHOM OLIGHKM IO NPAaKTUYECKUM paboTamM HEoO0XO0AUMO JUis
MOJIyYEHHS 3a4eTa MO JUCUUIUIMHE M JI0OIYyCKa K 9K3aMEHY, II0TOMY B Clydae OTCYTCTBHS Ha
ypoKe Mo 000N MpUUMHE WM MOJYYEHHs] HEYTOBIETBOPUTEIHHON OIEHKHU 3a MPAKTUYECKYIO
paboty Bbl 10KHBI HAWTH BpeMs JUIsl €€ BBIIIOJHEHUS WK TIepECIauH.



Pazgean 1«Aaredpay.
Tema 1.1«Pa3BuTHe NOHATHSA 0 YHUCTIE»

Ha3Banune npakTuyeckoii padornr Nel:
«ApudmMeTnyecKkue aeiicTBUS HAJ YNCIAMH, HAXOKAEHNE TPUOJIUKEHHBIX 3HAYEeHU I
BeJIMYMH U MOTPelIHOCTel BbIYMCIeHNH (20COIIOTHOH M OTHOCUTEJILHOI), CpABHEHHUE
YHMCJIOBBIX BbIPAKEHUIN».

YueOHasi neJib: IPHOOPECTH YMEHUS ONPEEATh A0COTIOTHYIO M OTHOCUTEIBHYIO
NOTPEIIHOCTH YHUCIIA.
Oo0pa3oBaTe/ibHbIE Pe3yJbTATHI
c(OPMHPOBAHHOCTH MPEACTABICHUH O MATEMAaTHYECKUX TOHATHIX KaK BaKHEHUIITHX
MaTeMaTHYECKUX MOJIEJIAX, MO3BOJISIONINX ONKMCHIBATh U U3y4YaTh pa3HbIe MPOLECCHI U SABICHMUS.
3agaum npakTH4YecKoil padoThI:
23 UN3yuuTh TEOpETUYECKUI MaTepHall.
24  BBINIOJHUTH MPAKTUUYECKYIO padoTy.
25 Cpatp OTUET MO MPAKTUYECKOH padoTe.
O0ecnieueHHOCTH 3aHATHS (CPeACTBA 00y4YeHH):
1.YuebHo-MeTOIMuECKas INTepaTypa:

23 AmumoB HI.A. m np. Marematuka: anreOpa M Hayaja MaTeMaTHYECKOrO aHajM3a,
reomerpus. AureOpa M Hayajla MaTeMaTH4YeCKOro aHaiuu3a (0a30BbIi M yriryOJeHHBIH
ypoBHH).10—11
Knaccel. — M., 2014.
24 Aranacsn JI.C., byry3oB B. @., Kagomues C.b. u ap. Maremaruka: anrebpa u Havana
MaTeMaTHuecKoro aHanuza. I 'eometpus. ['eomeTpus (6a30Bblil v yrinyonaeHHbIi ypoBan). 10—11
Knaccel. — M., 2014.
25 bammakoB M.M. MaremaTuka: yueOHHK 7S CTY[. YUpPEXKIEHUHN cpell. npod. oOpazoBaHusl.
M., 2014.
23 bammakoB M.U. Maremaruka. COOopHUK 3a7a4 MpodUILHON HAMPABIEHHOCTH: y4eO.
nocoowue ISt CTy . yUpeKaeHui cpea. mpod. oopasosanus. — M., 2014.
5888 Mopnakxosuu A.I'. Anrebpa u Hauana ananu3a. Yacte I, Yacts 1. — M.,

«Muemo3zuHa»,2011. 2.Pabouas TeTpaap B KIETKY

3.Pa3znarounble MaTepHaibl: KAPTOUKU-3aaHUs, HHCTPYKIIMOHHBIE KapThl — 20 MITYK.

4.KanbKynsaTop IpoCTOM.

5.Pyuxka.

KpaTkue TeopeTnyeckue 1 yuedHO-MeTOANYECKHE MATEPHAJIBI 0 TeMe MPAKTHYeCKOH
padoThI

PazHoCTh TOYHOTO ¥ IPUOIMKEHHOTO 3HAYEHUH BETHUMHBI HA3BIBAETCS HOSPEULHOCBIO
npubnudxicenus (0603HavaeTcs A X),
T.€. A X=X-d - IOTPEeIIHOCTh NPHUOJINKEHUA
OTKyJa X=a+ A X,
T.€. ICTUHHOE 3HaY€HHE PABHO CyMMeE MPUOIMIKEHHOTO 3HAUYEHUS U MOTPEITHOCTH
npUOIHKEHUSI.
Monynb pa3HOCTH TOYHOTO U MPHUOIMKEHHOTO 3HAYCHUN BETTMUMHBI Ha3bIBACTCS
abCoNOMHOU NO2CPEeuHOCH b0 TIPUOTMKEHHOTO 3HAYCHHST YHCTIa X.
AAAAFA A ; A I‘.sAs:‘] A ::A-:"I ':A-::'j ‘:Afﬁ:sAAArAf i"sA.: ; A I'.sAs:‘I :
|a | A::j:. -:::ﬁ::A-.:Z,.A-::ZZ:AAArAe:ZZ’:AsiZZ::-A-i::-A::j:::-A::j::-A-::I::A-.:i::- Ax -a0coJsroTHas MOrpemHoOCTb
|nﬂn6.l1mlceﬂml.

re. x - 256AcA-A-ACA-AAC

3anuchk X=a + h o3nauaem, ymo UCMUHHOE 3HAYEHUE BETUUUHbL X 3AKTI0UEHO MeHCOY
epanuyamu, m.e.a-h <x <a+h

OTtHoleHne a0COMOTHOM MOTPEIIHOCTH MPUOINKEHHS K MOYJIIO TPUOIMKEHHOTO 3HAYCHUS
BEJIMYMHBI HA3bIBACTCS OMHOCUMENbHOU NOZPEeUWHOCMbI0 TIPUOIKEHUS U 0003HaYaeTCs






T.e.

‘Ax‘ :‘0"":6 SIBJISIETCSI  OTHOCUTEJbHOM  NMOIPEHIHOCTHI  NMPHUOJIHKEHUS.

o ld
0 OONBIIMHCTBE CIy4yaeB HEBO3MOXKHO Yy3HaTh TOYHOE 3HAYCHHE NPUOIMKEHHOro 4Mcia, a

3HAQUUT, U TOYHYIO BEJIMYUHY NOrpemHocTd. OJHAKO MOYTH BCErAa MOKHO YCTaHOBUTH, YTO
MOTPEIIHOCTD (A0COMIOTHASI UJTM OTHOCUTEJIbHAS) HE IPEBOCXOUT HEKOTOPOTO YKCIa.

Bomnpocs! 1151 3aKpenJieHHsl TeOPeTHYECKOr0 MaTepHaJia K MPaKTHYeCKOMY 3aHATHIO:

0 UYro Ha3bpIBaeTCs MOTPEIIHOCTHIO TPUOIKEHUS ?
1 Yto Ha3bIBaeTCsI aOCOMOTHOM MOTPEITHOCTHIO IPHOTKEHUS ?
2 Yto Ha3bIBAETCSI OTHOCUTEIHHON MOTPEUTHOCTHIO MPUOTMKEHUS?

3aganusa njas NPAKTHYECCKOIo 3aHATHUA

Bapwuanr 1.
0 Haiinure aOCOMIOTHYIO MOTPEIIHOCTH OKPYTIICHUS 10 €MHHUL CIICAYIOIINX YUCET:
A) 0,8b) 7,6
I T'panuna abcoyIIOTHON NOrPEeIHOCTH IpUOIMKeHHOTo 3HaueHus 386 yucna x = 0,5.
VKa)XuTe rpaHullbl, B KOTOPBIX 3aKJIFOYEHO YUCIIO X.
2 Awmmnepmerp naet TouHOCTh + 0,02 A. ITpu u3amepenun cuiibl Toka noayuwin 10,63
A. YKaXuTe rpaHullbl 3TOTO YUCIIA.
3 Illokomagka ctout 40 pyOneii. B BockpeceHbe B CylmepMapkeTre JIEHCTBYET
CHeLMaNbHOE MPEeJIOKEHHE: 3aIlUIaTUB 3a J[BE HIOKOJIQAKH, MOKyHaTeidb MOJy4yaeT TpHU
(omny B monapok). CKOJIBKO HIOKOJIAZ0K MOKHO MOTy4YHuTh Ha 320 pyOieli B BockpeceHbe?
4 TI'panuria abCONIOTHON MOTPEIIHOCTH MPUOJIMKEHHOTO 3HAaYCHUS @ paBHA A.
Haiinure rpanuiibl, B KOTOPBIX 3aKIFOUEHO YHUCIIO X, eciu: a=23, h=0,5.
Bapuanr 2.
23 Haiigute abCONIIOTHYIO MOTPELUTHOCTh OKPYTJICHUS JI0 €AUHUIL CIeTYIOIUX YHCEI:
A) 193 b) 563,58
5888 Haiigure rpanuiry aOCOMOTHOM MOTPEITHOCTH U3MEPEHUH, TIOTYUYEHHBIX B BHJIE
HEPaBEHCTBA
37<x <38
5889 Atomuas macca Bogopoza 1,0082 + 0,0005, a menu 63,44 + 0,15.
VYkaxure rpaHuLbl MPUOINKEHHBIX 3HAUEHUH ITUX YUCell.
5890 B yHuBepcureTckyro OMOIMOTEKY MPUBE3IN HOBbIE YUEOHUKHU IO T€OMETPUN
151 2— 3 KypcoB, 1o 280 mTyk 11 Kaxaoro Kypca. Bce kKHUTM olMHAKOBBI 110 pa3mepy. B
KHIDKHOM 1IKady 7 MOJIOK, Ha Kaxoi nojke nomemaercs 30 yueOH1KoB. CKOIbKO 1KadoB
MOYKHO TIOJTHOCTBIO 3aI0JIHUTh HOBBIMU Y4eOHUKaMH?
5891 ['pannira aGCoMOTHOM MOTPEIIHOCTH TPUOTMKEHHOTO 3HAYEHUS a PaBHA /.
Haiinure rpanuiibl, B KOTOPHIX 3aKJIFOUYEHO YHUCIO X, ecnu: a=1,5, h=0,01.

NHcTpyknusi 10 BBINOJTHEHUIO PAKTHYECKO padoThI

[Tpu BBINOJIHEHUH EPBOTO 3aJJaHUsI pACCMOTPUTE IIPUMED:

Ipumep:

Ha mnpennpusitun 1284pabounx u cayxkamux. llpu oxpyrienun storo uymcna go 1300
abcomoTHas nmorpemHocTs coctaBisieT 1300 -1284 = 16. IIpu okpyriienun 1o 1280 abcomoTHas
MOTpelIHOCTh cocTaBisieT 1284 - 1280 = 4.

[Tpu BBINOJIHEHUH BTOPOTO-IISATOTO 3a/1aHUsl PACCMOTPUTE IPUMED:

[pumep: Jnuna neranu x (cm) 3akmoueHa B rpanunax 33 < x < 34, Haiitu rpanumy
a0COIIOTHON TOTPEIIHOCTH U3MEPEHHSI ICTAIIH.



Pemenne: Ilpumem 3a mpuOnMkeHHOE 3HAYEHHE JUIMHBI JETAlld CpefHee aphu(pMeTHUecKoe
rpanuil: a=(33+34)/2 = 33,5 (cm).

Toraa rpanuiia aOCOMOTHON MOTPEITHOCTH MPHUOIMKEHHOTO 3HAYCHHUSI IITUHBI JIETANI HEe
npes3oraer 0,5 (cM). BenwunmHy A« MOXKHO HAWTH W KaK IMOJYpPa3HOCTb BEPXHEH W HIDKHEH
rpaHull, T.e. a« = (34-33)/2 = 0,5 (cm). JnuHa netanu x, HaiiIeHHas C TOYHOCTBIO 110 A« =0,5
(cMm), 3aKiTI0YeHa MEXKIY MPHUOIMKEHHBIMH 3HAUEHUSIMU YHCTIa X!
33,5-0,5 <x < 33,5+0,5;
x=33,5 + 0,5 (cm).

IMopsinok BBINMOJHEHHUS 0TYETA M0 MPAKTHYECKOiIl padoTe

23 BemonauTs 3amannsa 1 — 5.
24 OTBETUTH HA BOIPOCHI JUIsl 3aKPEIJICHUSI TEOPETUYECKOr0 MaTepuara.
25 OdopMuTh OTYET IO MPAKTUYECKON padoTe.

Oo0pa3sen oT4yeTa MO NPAKTUHYECKOI padoTe

Paznen.

Tema.

Hazpanue mpakTuueckoit paboThI.

VYuyeOHas Lenb.

Pemenus 3ananuii npakTUuecKoil paboThI.

OTBeThl Ha BONPOCHI AJIS 3aKPEIUIEHNS TEOPETUUECKOI0 MaTepraia.

Pa3nes 1«Aaredpa».



Tema 1.2«KopHu, crenenu u jorapupmobn)

Ha3Banue npakTudeckoii padornl Ne2:
«Bblunc/ieHUue U CPaBHeHUE KOPHeil. BbinosiHeHHe pacyeToB ¢ paJinKaJaMm»

YueOHasi neJib: IPHOOPECTH YMEHUS BBIIIOIHATH PACUEThl C paluKaIaMu.
Oopa3oBaTte/ibHbIE Pe3YJbTATHI
23 chopMHpPOBAaHHOCTh TPEJICTABICHUA O MaTeMAaTHYECKUX TOHATUSAX KakK BaKHEHIIHX
MaTeMaTHUYECKUX MOJENSAX, O3BOJISIONIMX ONMUCHIBATh U U3y4YaTh pa3Hble MPOLECCH U SBICHMUS;
MOHUMaHHE BO3MOKHOCTH aKCHOMATHYE€CKOT'0 MOCTPOCHUS MaTEMaTHUECKUX TEOPHIA.
3ajauu NpaKkTUYeCKoil padoThbl:
1.3yunth TeopeTndeckuili Mmarepuail.
2.BBINOTHUTE TPAKTUYECKYIO padoTy.
3.Cnath OTYET MO MpaKTUYECKOU padoTe.
O0ecneyeHHOCTD 3aHATHSA (CpeacTBa 00y4YeHHUs1):
1.YuebHo-MeTOAMYECKas TUTEPATYpa:

23 Amumos II.A. u ap. Maremartuka: anredpa u Hadajga MaTeMaTHYECKOTO aHaIN3a, TeOMETPHSI.
Anrebpa 1 Havaja MaTeMaTH4ecKoro aHanusa (0a3oBbIi U yriayOneHHslit ypoau).10—11
Knaccel. — M., 2014.
24 Aranacan JI.C., byry3os B. ®., Kagomues C.b. u ap. Matemaruka: anrebpa u Havajia
MaTeMaTHuecKoro aHanu3za. I 'eomerpusi. ['eomerpus (6a30Bblil u yrimyoneHnslit yposan). 10—11
Knaccel. — M., 2014.
25 bammakoB M.M. MaremaTuka: y4eOHHK JUIS CTY. YUpEKACHUH cpea. mpod. oOpa3oBaHUsl.
— M., 2014.
26 bammakoB M.M. Maremaruka. COOpHHK 3a71a4 Tpo)HIbHON HAIIPABICHHOCTH: Y4eO.
nocoOue ISt CTy. YUpeKIeHun cpea. mpod. odpazoBanus. — M., 2014.
27 Mopnkosuu A.I'. Anrebpa u nHagana ananusa. Yacts [, Yacts 1I. — M.,

«Muemosuna»,2011. 2.Paboyas TeTpaap B KIETKY

3.Pa3naTouHble MaTepHaibl: KAPTOUKHU-3a1aHUS, MHCTPYKIIMOHHBIE KapThl — 20 IITYK.

4 KanbKyasiTOp IPOCTOM.

5.Pyuxa.

Kpatkue TeopeTtudeckue u yuedOHO-MeTOAMYECKHE MATEPHAJbI 110 TeMe
NMPaKTHYECKOH padoThI

CreneHb ¢ HATYPAJIbHBIM NOKa3aTejJeM
[IycThp - mEHCTBUTENTHHOE YHCIIO, @ - HATypaJbHOE YHCIIO, OOBINE €MUHULIBI. - U
cmenensio yucia < Ha3pIBaIOT MPOU3BEACHHUE ! MHOKHUTENCH, KKl U3 KOTOPBIX paBeH & :

a'=a-a ._.-a.
LSS
H MENEHTETEHR

Ecmu 1= 1, TO IIOJIAraroT " a,
CrpaBenyiuBbl ClEeIYIONIME CBOMCTBA CTENIEHU C HATyPAJIbHBIM MTOKA3aTelIeM:

Ecrm @0



Io onpezenennto: ecm 2 =0 1o

ApudMeTnyecKuil KOPpeHb

>
Ecim @ 2 0- 77 yarypansmoe quciio, GobINe eIMHHIBL, TO CYIIECTBYET, H TONHKO OJIHO,

HEOTPHUIIATEILHOE YUCIIO  TAKOE, YTO BBIMOIHSETCS PAaBEHCTBO X = @, JTO YKCIIO HA3BIBACTCS

o n{
apugpmemuueckum koprem ' - i cTeneHH U3 HEOTPHIATEILHOTO yncaa @ u o6o3Havaercs Y& .

Ecmu ¢ 20.5620 , TO CIIPAaBEJIMBBI CICAYIOIINE CBOMCTBA!

ab = 3aih,
e JE b=0,

b b
(a) =",

> 9,
ITonararoT o onpeseneHuio: eciam < = 0. m.m_ HaTypalbHbIE YKciIa, =2 , TO

Henenas crenens OTpULATCIIBHOI'O Y1CJia HC UMCCT CMBICJIA.
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ITone3Ho 3HaTH CBOMCTBA

(Vaf -a

(Ve )=lal

I[J'IH palruOHAJIbHBIX ToKa3aTejieii CBOMCTBa CTEIIEHEH OCTAIOTCS TEMU KeE.

Bonpocsl 1151 3aKpenJieHHs] TEOPEeTHYECKOr0 MAaTEPHAJIa K MPAKTHYECKOMY 3aHSITHIO:

1.Ilepeuncnure cBOICTBa CTETIEHH C HATYPAJIbHBIM MOKa3aTeaeM?
2. Ilepeuncnute CBOWCTBA apU(PMETUIECKOTO KOPHS?

3aIlaHI/ISI AJISI MPAKTHYE€CKOIo 3aHATUA:

Bapuant I

Bapuant 11

Nel. BeraucianTs: ﬁ "\.IE

Nel. Beruncenurs: s ,1'25 05

Ne2. Berauciute: -2
416

Neo2. Beruncnuthb \% \E

Ne3. Beraucnutsb: m

Ne3. Beruncnurs: -6
L]

Ne4. Pemruts ypaBHEHHE:! x°=64

No4. Pemnth ypaBHEHHE: x'=32

Ne5. BeMuciIuTs:

o340 07

No5. Beruncnurs:

Ne6. [IpeoOpazoBath BeIpaKeHHUE:

oz

Ne6. TIpeoOpa3oBaTh BEIpaKEeHHE:

Ne7. Haiitn 3Ha4ueHUE BBIPAKEHUS:

38 - 37 4z +. 37

Ne7. HaiiTn 3HaUeHNE BBIpaKECHUS:

e +2.45 4f6-2.5

No8BbI4MCIUTh 3HaYEHUS BBIPAKEHUH:
26"

13% -8
A

)
((64/3 ;3;2 + (0,25)4 )-(—0,5)3

No8BBI4MCIUTh 3HaYEHUS BBIPAKEHUH:
12”7
215 . 3
N
(2-2 )-3 1

87 1
5) ||L G) -3 ||J-(46)

-1
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Ne9 Berumciuthb 0€3 moMoIu Ne9 Brruuciauts 0€3 moMoLu
MUKPOKAIBKYJIATOPA: MUKPOKAIIbKYJIATOPA!
A)lS — \/1:14 /3 4 /:3
) v AT a6 4
5 ,
T2
B) 2|23 + 2_52 B) +|— | ————
64 \ 482 -32 1 29

I/IHCprKIII/Iﬂ IO BBIIMOJTHCHHUIO HpaKTH‘{eCKOﬁ paﬁoTbl

HpI/I BBITIOJIHEHHMH 3aJaHUi PaCCMOTPUTEC IIPUMCPBI:

[Tpumep 1. ::“@ = -:‘yg_: = 'E\'I{a

23  Benuwuna KOPHA He USMEHUMCSA, eCllu nokaszameib CmenerHu YMeHbuums 6 n
pasu OOHOGPQMGHHO useniedb KOpeHov n-i cmenenu u3 nodxopeimozo Koaudyecmea.

F=FE=\1

3ameuanue. ITO CBONCTBO OCTAHETCS B CHJIE U B TOM ClIy4ae, KOI/ia YUCJIo m/n He OyieT
IeJIBIM; TOYHO TaK K€ 00a BbIINICYKAa3aHHBIX CBOMCTBA COXPAHAT CHIIY M JUIS N IPOOHOTO.
Ho JJId OTOT'O HYKHO CHa4dajla PAaCIIUPHUTD ITOHATHUEC CTCIICHU U KOPHs, BBCIA I[pO6HBIe
IIOKA3aTelH.

[Ipumep 2.

5888 Kopenv uz npoussedenus HecKOIbKUX COMHONCUMeNell paseH NPOU38e0eHUo
KOpHell mou J#ce CmeneHuy U3z dMux COMHONCUMENE:

~nabc... ={E{u‘€{u"c—

ITocnenHee mpeoOpa3oBaHe OCHOBBIBACTCS HAa CBOWCTBE 2.

HpHMep4,m=“J15-3=\h_ﬁ \E=_1.ﬁ

OO6patHo, Ipou3BeIeHNne KOPHEH OJIHOW U TOM Ke CTeNEHN PABHO KOPHIO TOH YK€ CTEIICHHU U3

OPOU3BEACHHNA ITOAKOPEHHBIX KOJIMYCCTB:

-

[Ipumep 5,’4'{-'1’35 -\(c;rb': =J,_.1454 — 25

0 Kopenb om yacmnozo pasen 4acmuomy om OeieHust KOpHA U3 0eIuUmMo20 Ha KOPEeHb U3
Odenumerst (nokazamenu KOpHeu pazymeromcs 00UHAKOBbIMU).
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http://maths.yfa1.ru/arifmetica.php?id=2
http://maths.yfa1.ru/algebra.php?id=25
http://maths.yfa1.ru/algebra.php?id=25
http://maths.yfa1.ru/arifmetica.php?id=15

a-b="a-b
OﬁpaTHO:'“V:';E: ﬁE::}HZ b
HpHMep6.32T:4=ﬁI{H=3:{E

0 Ymobwl 6o36ecmu KOpDEHb 6 CMENeHb, 00CmMamo4Ho 6036eCcmil 6 oamy Ccmenensb I’lOOKOp@HHO@
Koaudyecmeo.

(¥a) ="

O6paTHO, 4yTOOBI U3BJICYD KOpPCHb U3 CTCIICHU, 1O0CTATOYHA, BO3BCCTU B 9Ty CTCIICHb KOPCHb U3
OCHOBAHUs CTCIICHU!

Yo" =(fa)
(Yo% | =¥a'® = {eab® = aifad”

[Tpumep 7.

77 =A% =(B)

IMopsiiok BBINOJHEHHUS 0TYETA M0 MPAKTHYECKOi padoTe

0 Brmoaauts 3aganusa 1 — 9.
1 OtBeTuth HA BOMPOCHI JJIs 3aKPEIUICHUS TEOPETUUECKOTO MaTepuaa.
2 OdopmMuTh OTUET TTO MPAKTHIECKOUN padoTe.

O0pa3en oT4yeTa Mo MpaKkTH4ecKoii padore
Pazned.
Tema.
Ha3Banue npaktuueckoi paOoTHI.
VYueOHas 1ens.
Pemenus 3aganuii mpakTHYECKON pabOTHI.
OTBeThI HAa BOIPOCHI JIJIs1 3aKPETUICHUS] TEOPETUUYECKOT0 MaTepHara.
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Paznen 1 «Auredopay.
Tema 1.2 «KopHnu, crenenu u jorapupmsn

Ha3Banune npakTu4yeckoii padornr Ne3:
«Pemrenne MppanuoHAIbHBIX YPABHEHH .

YueOHas 1eib: IPUOOPECTH HABBIKU PEIICHUS UPPALMOHATIBHBIX YPaBHEHUI.
O0pa3oBaTe/ibHbIE Pe3yJIbTAThI
23 BrajeHHE CTaHAAPTHBIMU TpUEMaMHU PpELICHHs] pAlUOHAIBHBIX W HUPPALUOHATIBHBIX
YPaBHEHUI M HEPABEHCTB, UX CHCTEM; MCIOJIb30BAHHE I'OTOBBIX KOMIIBIOTEPHBIX NPOTPAMM, B
TOM YHCIIE JUIsl TIOMCKA IYTH PELICHUs U WUTIOCTPALMK PEICHNs YPaBHEHUH U HEPABEHCTB.
3agauyu npakTH4ecKoil padoThl:
1.3yuuTh TEOpETUUECKUI MaTepHal.
2.BBINOTHUATE MPAKTUYECKYIO padoTy.
3.CnaTh OTUeT IO MPAKTUYECKOU padoTe.
O6ecnieyeHHOCTD 3aHATHS (CPeACTBA 00yYeHHU):
1.Y4yeOHO-MeTOAMYECKAS JTUTEpaTypa:
5888 AmumoB IILA. u ap. MaremaTuka: anrebpa U Hadajga MaTeMaTHYECKOrO aHAIM3a,
reomerpus. AusreOpa M Hayajla MaTeMaTH4YeCcKoro aHainu3a (0a30BbI M yriIyOJeHHBIH
ypoBHH).10—11
Knaccel. — M., 2014.
5889 AranacsH JI.C., byry3oB B. ®@., Kagomues C.b. u np. Maremaruka: anredbpa u
Havaja MaTeMaTHYecKoro aHanmsa. ['eomerpus. ['eomeTpus (0a30BbIi U yrITyOJIICHHBI YPOBHH).
10—11
Knaccel. — M., 2014.

5890 BbammvakoB M.M. Matematuka: yueOHUK 7S CTYA. YUPEXKIEHUN cpell. mpod.
obOpa3zoBaHus. —

M., 2014.

5891 bammakoB M.M. Maremaruka. COOpHUK 3aa4 IpOQHILHON HANIPaBIEHHOCTH:

y4e0. mocobue sl CTy. YUpeKIeHui cpel. npod. oopazoBanus. — M., 2014.

5892 Mopaxoud A.I'. Anre6pa u Hauana anaimza. Yacts I, Yacts I1. — M.,

«Muemo3uHa»,2011.
2.Pabouas TeTpazb B KIETKY
3.Pa3naTouHble MaTepHaibl: KAPTOUKH-3a1aHUS, MHCTPYKIIMOHHBIE KapThl — 20 IITYK.
4 KanbKyasiTOp IPOCTOM.
5.Pyuxa.

Kparkue TeopeTtnueckue u yueOHO-MeTOAUYECKHE MATEPHAJIbI 10 TeMe NPAKTHYeCKOI
padoThI

flx)= i x)
OmnpenesieHue. YpaBHEHHUE C OJHON IEPEMEHHOM Ha3bIBAIOT

UppaMOHAIbHBIM, €CIIM XOTS ObI 0JJHA U3 (PYHKIIHA f1z) WIH ) COJIEPKUT
MEePEMEHHYIO TI0/1 3HAKOM pajiuKaa.

[Tpu pemieHnn uppauoHaIbHBIX YpaBHEHHH HEOOX0IMMO YCTaHOBUTH 00JIACTh
JIOTTYCTUMBIX 3HAYEHUH TIEPEMEHHBIX, UCXO/IS U3 YCIIOBUS, UTO BCE PAJMKAIIBI, BXOJISIINE B
ypaBHEHUE, TOJDKHBI OBITh apU(PMETHUECKUMHU.

0 MeTo NpUCTAIBHOTO B3TJIs1A

DTOT METOJ1 OCHOBAH Ha CJICJIYIOIEM TeOPETUYECKOM Mnonoxkenuu: “Eciau

= X
q)YHKI_[I/ISI Y f( :I BO3pacTacT B obnactu OmpeaciIiCHUd U Y1CJI0 o BXOAHUT B MHOXKCCTBO

3HAUEHUH, TO ypaBHEHHE SE=a pyeer €AMHCTBEHHOE pelIeHue.”
Jlnis peanu3anuy MEeTo/1a, OCHOBAaHHOTO Ha 3TOM YTBEPXKAECHUH TpeOyeTcs:
a) Beinenuts ¢yHKIMIO, KOTOpast UTypUpyeT B ypaBHEHUH.



0 3ammcaTh 00JaCTh ONMpeEaEICHUS TAHHOW (PYHKITHH.
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23 [loxa3aTh €€ MOHOTOHHOCTb B 00JaCTH ONpEeNICHUSI.

24 VYranaTh KOpEHb ypaBHEHHUS.

23 OOGocHOBaTh, UTO IPYTHUX KOPHEW HET.

23 3anucatb OTBET.

2. Meton Bo3BeZieHHs 00enX YacTell ypaBHEHUH B OJTHY U TY € CTEIEHb.
Teopema.

Ecnn Bo3BecTr 00€ 4acTH ypaBHEHHS J) = #7) (1) 8 HATYPaIbHYIO CTENEHb # | TO

ypaBHEHHE FE = # ) (2) sBnstercs cnencreueM ypaBHeHus (1).

= u (V)
I[OKaSaTeJ'IBCTBO. Ecau BBINOIHSAETCS YHCIIOBOE PaBCHCTBO f (ﬂ:} ﬁ{a:l , TO I10 CBOUCTBaM

S a) = ¥ (a) i
CTCIICHU BBINIOJHACTCA PAaBCHCTBO , T.€. K&KIbIM KOPEHb YPABHCHUA (1) SABIISICTCS U
KOpHEM ypaBHEHHUs (2), 3TO 3HAUUT, YTO ypaBHeHHE (2) siBisieTcs ciencTBueM ypaBHeHus (1).
Eciu #=2k+1 1o CIpaBeUIMBO U 0OpaTHas Teopema. B atom ciydae ypaBuenus (1) u
(2) paBHOCHIIBHBI.

W o _ 2k
Ecnu # = 2& | paBeHcTBO J7ia) = " a) CIPaBEIMBO, €CJIA BHITIOTHAETCS XOTS OBbI OJTHO W3
paBeHCTBf (@)= wla) y Sa)=~ula) . 3naunT ypaBHeHus (1) u (2) B aToM ciiydae

HE paBHOCWIBHEL. [Io3TOMY, €ciu B X0/1e pelIeHHs] HPPAIIHOHAIBHOTO

=
YpaBHCHUA f(?f:' ﬁ{x) NpUXoAnIoCh BO3BOAUTDH 00€e ero 4acTH B CTENEHD C YETHBIM
MMOKa3aTecJjieM, TO MOTJIA MMOAABUTHCS MOCTOPOHHUC KOPHH. Yto0BI OTACIIMTL UX, IPOBCPKU MOXKHO

o x>
n30eXaTh, BBEIIS JOMOJIHUTEIIEHOE TPEOOBaHHE #7520 B yrom cilydae
_ 2k
Fxy = (x)

X 20

B (x) = mix)
YpPaBHCHHUC PaBHOCHUJIIBHO CUCTEMC . B cucteme OTCYTCTBYCT

2
Tpe60BaHI/Ie f(xj 20 , O6€CH€‘H/IB3.IOIJ_ICC CYHICCTBOBAHUC KOPHA CTCIICHU 2k , T.K. OHO OBLIO OBI

M3JIMIIHUM B CBSI3U C PaBEHCTBOM f @ =) .

23 Pemienue ypaBHEHHI C UCIIOJIb30BAaHUEM 3aMEHbBI IEPEMEHHOM.

BBenenue BcrioMorateabHOM NEPEMEHHON B pAJIE CIIy4aeB MIPUBOAUT K YIPOIICHUIO YPABHEHUSI.
Yamie Bcero B Ka4eCTBE HOBOM IMEPEMEHHOM HCMOJb3YIOT BXOISIIMI B YpaBHEHUE pPAJMKaI.
[Ipu 5TOM ypaBHEHUE CTAHOBUTCS PALIMOHAIBHBIM OTHOCUTEIBHO HOBOU IEPEMEHHOM.

23 Meron pa3noKeHus Ha MHOKUTEIN BhIPAXKEHUM, BXOJIAIINX B YPaBHEHUE.

Teopema.

y F (R sx) =0 . "
PaBHCHHC , OIIpCACIICHHOC Ha BCCU YHUCIIOBOU OCH, paBHOCHUJIIBHO COBOKYITHOCTH

Fix=0

ypaBHEHUH gl =0

23 Meron BblEIEHMS TOIHBIX KBAAPATOB IIPU PELIEHUH UPPALMOHAIIBHBIX YPAaBHEHUI.
" Ja® =la|
[Tpu perieHnu HEKOTOPBIX UPPALMOHAIBHBIX YPaBHEHUH moie3Ha Gpopmyia
23 MeTo/ OLIEeHKH.

3TOT cOCO0 MPUMEHUM B TOM ciIydae, KOTAa MOJKOPEHHBIE BBIPAKEHUS MTPEICTABIISIOT
co0o0i1 KBaJpaTHBIN TPEXWIEH, HE PACKIa IbIBAIOIIMIICA Ha TUHEWHbIe MHOXUTEH. [ToaToOMy
1[EJIeCO00Pa3HO OIICHUTH JICBYIO U MPAaBYIO YAaCTH YPaBHEHHSI.

23 HppauuoHalbHbIe YpaBHEHHS, COIEPKAIIUE CTETICHHU BBIIIE BTOPOIA.

..?"||| Xl =gix
Ecimm YpaBHCHHUE UMEET B f ( g{ )’ TO €r0 MOXXHO PEIIUTh , BO3BOIA 00€ Jactu 3Toro

e ]
ypaBHeHUs B cTeneHb * . [TomyueHHoe ypaBHEHHE J(x) = (glx) npu
HeueTHOM * paBHOCHIIBHO JTaHHOMY YpaBHEHHIO, a IPH YETHOM ™ SBIISI€TCS HTO CIIEICTBUEM,
AHAJIOTUYHO PACCMOTPEHHOMY BBIIIE CIIY4Yaro npu# = .
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Bonpocs! 1151 3aKpenJieHusi TeOPEeTHYECKOr0 MaTepuasia K MPaKTHYEeCKOMY 3aHATHIO:

1.Kakoe ypaBHEeHHE Ha3bIBAETCSI UPPALIUOHAIIBHBIM?
2.Kakue meTozpl peleHus: uppaloHalbHbIX YpaBHEHUN BbI 3HaeTe? B uem ux cyts?

3agaHns ons npakTM4ecKoro 3aHATUs:

Bapuant I

Bapuant 11

PemnTe ypaBHeHUs!

Pemnre ypaBHeHUs

X +
Hn 1 =3 1) 3x -1 =12
=X -
2x +
2) 3 2) 6 -x=x
+
2x + -
3) -4 -16 =2 3) 3 3=0
4)
x +1 = 8 -4x 4) 4 -9x +2 =x -2
-3y -xr =
5 2x+ x-3 = -1 5) 9
Vx +1 x + Vi 4l ox o+
6)./7 -1 =2 6) /3 -1 =2
, , +
N 13 + x + Vix + J B
7) 1-2x/- x = 4 7) A x-4=2x
v ‘/x+ B \E+ T B
V3 -x- 4 =6 8) VX §-x=22
v N v V=2
X
9)‘/lS+‘x\/-1 3 9)‘/}7-'#F v
NV = =

,\/ ?‘= —_—
x +1
10)VV3 =73

10) V17 +x =4202 Jx

HNHcTpyKIus o BHINOJTHEHHIO NIPAKTHYECKOH padoThl

[Ipu BRINOJIHEHUY 3aJaHUN PACCMOTPUTE MMPUMEPHI:

Pemure ypaBHeHus.

O‘\in '24:5.

Pemenne:

(’\; X2 = 24 )2 = 52 5
x. -24 =25,
x. =25 +24,
X2 = 49

x = 7.
IIpoBepka:

X = 7,

N7, 24 =5,
\/49-24 =5,

) f:i

5=5.




X2 = '7,

(D). 24 =5,

V4924 =5,

\25=5,

5=5.

Orser: *+ 7
Ox -2 = Jx
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Pemenue:

0 x-2) = (Wx ),

> =4x +4 =x,

x: -4x +4 -x =0,

x. =-5x +4 =0,

0 =25-4-1-4 =25-16 =9,
5 3 8

IIpoBepka:

X1 == 4,

4-2= /4,

2=2.

X, =1- ue spnsercs KOpHEM,

1-2# V1
01+#1.
OrtsBer: 4. -
1 Vx -6 =4 -x.
Pemienue:
('\}x-6 )2 = ('\/4 -X ),z
x-6 =4 -x,
X +x =6 +4,
2x =10,

x =35.

IIposepka:
0 =5 — He sBiIeTCA KOPHEM, T.K. JIeBasl 4YacThb ypaBHEHUS HE OIpe/ieieHa Mpu X=5.
OTBET: HET KOPHEl.

Ilopsinok BHINOJHEHHUA 0TYETA MO NPAKTHYECKON padore

0 Bemonuuts 3aaanus 1 — 10.
1 OtBeTuTh Ha BONPOCHI JUISl 3aKPEIUIEHHUS] TEOPETUYECKOI0 MaTepHaa.
2 OdopMUTH OTUET MO MPAKTUYECKON paboTe.

O0pasen oT4yeTa 10 NPaKTHYeCKOi padoTe
Pazpnen.
Tema.
HasBanue nmpakTuaeckoil paboTHI.
YueOHas 1enb.
Pemenns 3apanuii mpakTHYECKOM pabOTHI.
OTBeTHI Ha BONIPOCHI IS 3aKPETICHUS TEOPETUIECKOTO MaTepraa

Pa3znen 1 «Aucaredopar».
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Tema 1.2 «KopHu, cTeneHu u JJorapupmbny

Ha3Banue npakTudeckoii padornl Ned:
«Haxo:x1eHue 3HaAYEeHUI cTeneHell ¢ pAMOHATbHBIMHU MOKA3aTEJIIMMI».

Y4yebHas ueib: MPUOOPECTH HABBIKHM BBIYMCIICHHUS CTENIEHHBIX BHIPAKCHHH C
palOHATIbHBIM [TOKA3aTEIEM.
O0pa3soBaTe/bHbIE Pe3yJIbTAThI
0 chopMHUPOBAHHOCTh TPEACTABICHUH O MaTeMaTUYECKUX TMOHATHSAX KaK BayKHEHIINX
MaTEMaTUYECKUX MOJEIAX, O3BOJISIOIIMX ONUCHIBATh U U3y4yaTh pa3HbIe IPOLECCHI U SBICHUS;
MOHUMAaHHE BO3MOKHOCTH aKCHOMAaTHYECKOI'0 TOCTPOECHUS MaTEMaTUUECKUX TEOPHid
3agauyu npakTHYecKoil padoThI:
1.M3yunth TeOpeTUUECKU MaTepHal.
2.BBINOIHUTE NPAKTUYECKYIO padoTy.
3.Cnatpb oTUeT IO MPAaKTUYECKOH padoTe.
Obecnie4yeHHOCTb 3aHATHSA (CPpeaCcTBA 00y4YeHMsI):
1.YuebHo-MeToquuecKas TuTeparypa:
0 Anmumos II.A. u np. Maremaruka: anredpa 1 Hadajaa MaTeMaTHYECKOTO aHAU3a, [EOMETPHSL.
Anrebpa 1 Hauana MaTeMaTHYECKOro aHaiu3a (0a30BbIN U yriayOsieHHbIH ypoBHH). 1 0—11
Knaccel. — M., 2014.
1 Atanacsn JI.C., byryzoB B. ®., Kagomues C.b. u ap. MartemaTtuka: anre6pa u Hayama
MaTemMaTuyeckoro aHanusa. ['eometpus. 'eomerpus (0a30Bblil 1 yriayOnennsiil yposau). 10—11
Knaccel. — M., 2014.
1.0 bammmakoB M.M. MaremaTtuka: yaeOHUK AJIs CTY. YUPEKACHUN cpell. pod.
obpazoBanus. — M., 2014.
1.1 bammakoB M.M. Marematuka. COOpHHK 3a/1a4 MPpO(MIbHOM HANpaBIEHHOCTH: Y4eO.
nocooOwe TSl CTy/I. YUpEeKIeHHH cpea. mpod. oopasosanus. — M., 2014,
1.2 Mopakosuu A.I'. AnreOpa u Havana ananuza. Yacts I, Yacts II. — M.,
«MueMo3uHa»,2011
2.Pabouas TeTpaapb B KIETKY
3.Pa3naTounble MaTepuaibl: KAPTOUKU-3a/IaHUS, HHCTPYKIIMOHHBIE KapThl — 20
LITYK.
4.KanbKyasTop IpOoCTOM.
5.Pyuxka.
KpaTtkue Teopernyeckue u yueOHO-MeTOANYECKHE MATEPHAJIbI 10 TeMe IPAKTHYeCKOM
padoThI
Ecau n — HatypasibHOE YHUCIIO, TO
n — . . . .
a —&a a -a -da... g
T
n

3 _ —
Hanpumep: 2° = 2-2-2 =8
Jlst mo0OBIX Yncen a U B, JIFOOBIX LENbIX YUCE N U M CIPaBEJIMBbl PABEHCTBA:
0n * qgm = Qn+tm

ar ~ qm = qnm

(Ca,

0 qn-m
"
Ll
“H
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1 0
a =a a =1 » 1
a = m
r=m
Cmenenvio yucaa a>0 ¢ palliOHAJIBHBIM [10Ka3aTEIEM 71 > Tl M — LeJI0e YUCII0, a N —
n —
m n / m
HaTypaibHoe (n>0), Ha3pIBaeTcs ynucino = a .
n —
— 7’1_/ m
am —3y'd

Bonpocs! 17151 3aKpenieHusi TeOPeTHYEeCKOro MaTepuaia K NPaKTHYeCKOMY 3aHSITHIO:
1.Ilepeuncnure CBOMCTBA CTENEHEN C PAllMOHATIBHBIM MIOKA3aTEIIEM.

33[{3111/151 AJISI MPAKTHYE€CKOI'0 3aHATUA

Bapuanr Nel.
115
3 2 3 122 32.7%
5 = 3 1\4 .
- 357 : —% 92 4273 —(—J 7; 311 -3
1. YopocTute BblpaKeHHe: a) a*b aé 0) 16 ; B) ’ 8
/B —6x— =x+6
0 Pemmre ypaBHEHue:
ﬂ.."l'; — ¥ = 5
1 Pemmte cuctemy ypaBHEHU: “f_ 'J;
1 e?iet ;
Tl [l 2
4
3 T T e* +1
2 21
2 YnpocTurte BeIpaXKeHUE:
3 Pemmre ypaBHEHueE: (TI+ 2)' VA= 3’ -1=0
Bapuant Ne2.
& %
5 7 3 7 5T _glZ ] g4

a
1. Yopocture BeipakeHHE: a) ;

1+4x—-15 =x-1

i«f; +.Jy =8
24 PemmTe CUCTEMY ypaBHEHU :'\E- JJ.T =15

23 Pemmre ypaBHEHHE:
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oAcAcAcAcAcAc0  YIpocTHTe BBIpaKEHHE:

>
2>
>
>
>
>
2>
2>
>
2>
2>

:..ji:sAe:.j.:sA:: IZIEA:: Ij:sAi' ::A»:. :'A'::jj .:A::ij ::AAAFA:..Zi:sAe:.}A:: IZIEA:: Ij:sAi' ::A»:. :'A'::jj .:A::ij -1  Pemure YpaBHCHHE:

(4x-<* -3) 5x-8=0

HNucTpykiusi 1o BbINOJTHEHUIO MPAKTHYECKOI PadoThI
[Tpu BBITIOTHEHUH 33IaHUN PACCMOTPUTE IPUMEPBI:

74 :A :A 7 (‘—3: T (— 3 =27
5 _4 43 4 3

2_6 =6 25 =632 2

7 i pgi=_1l =1 = L =11
415 =pe =15 128 128 (1280 27 4
JT G -
5 \/ = —

1 \/_ J 243%4 3504 =3?
8y =81 = 852
Hpe()cmaéumb 8blzaofceuue [/ 3u()e cmeneHu. \/ ‘/

_3 1 301 6+5 11

5 x3"\$€ x5'\/X2 Xs¢2 X 10 X 10
0.5 2 | |

X = = _ 05"
— _ 05 . _ 05 . - —
\/ \/ =x ~=x - X 2 =X
0
@x ) X4 X2 =1
\/ 3 11 3 1 31 10+15+1 26 13
X = — —

3 _ 1+ —
x}/-s X x-x 2'()65)2—)6')62)6 0 X ,+10 X 10 X 10=X5
BoYuucitumo:

2 3 ) 2 1
- = - — 3 = 2 [ ) 21
3 4 3 4 30 P S —_ 34— 4
3 .81 :3<J81) 33 LY = =3 =
o 1 _ =1 =33 22 3 1
3 3 33 33
YNpocTuTb BblipaxkeHue: (
|f 'ﬂ_“ i (1 _
[61+ 4aJL 4| 6:2 [y +
l -0 |+‘/a L0 6‘/:
J L)
- 1 L
:a2-6_+ 6 =a*6 ,+6, a°
o 22 1 22
Vv |
3 _3 a -0 |a 6 | 3 |a -6 ‘ 2 2
a . — — —
6oraoo_ o 7
3 3 3

Ilopsinok BHINOJHEHHUS 0TYETA MO NPAKTHYECKON padore
1. Beimonauts 3agadus 1 — 5.
23 OTBETUTH HA BONPOCHI AJIs 3aKPEIIEHHUs TEOPETUUECKOTO MaTepHala.
24 OdopMuUTh OTYET IO MPAKTUYECKON padoTe.



OO0pa3zen oT4eTa MO NPAKTHYECKOiT padoTe
Pazned.
Tema.
Ha3Banue npaktuueckoii paOoTBHI.
YyeOnas 1Eeb.
Pemenus 3aganuii mpakTH4eCKol pabOoTBHI.
OTBeTHI HAa BOIPOCHI JIs1 3AKPETICHUS] TEOPETUUECKOT0 MaTepHalia
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Paznen 1 «Auredopay.
Tema 1.2 «KopHnu, crenenu u jorapupmsn

Ha3Banune npakTu4yeckoii padotnl NeS:
«PemieHue Moka3aTeJbHbIX YPABHEHU»

YueOHas neib: IPUOOPECTH HABBIKH PEIICHUS MTOKA3aTEIbHBIX YPABHEHUH.
O0pa3oBaTe/ibHbIE Pe3yJIbTAThI
5888 BJIQJICHUE CTAHJAPTHBIMM IpUEMaMH pELIeHHUs I10Ka3aTeIbHbIX YpaBHEHHH U
HEPABEHCTB, UX CUCTEM; UCIOJIb30BAaHUE FOTOBBIX KOMIIBIOTEPHBIX MPOTrpamMM, B TOM YHCIE IS
MOMCKA IyTH PELICHNs U WILTIOCTPALUY PEIIEHUS] YPaBHEHUI 1 HEPaBEHCTB.
3agauyu npakTH4ecKoil padoThl:
1.3yuuTh TEOpETUUECKUI MaTepHal.
2.BBINOTHUATE MPAKTUYECKYIO padoTy.
3.CnaTh OTUeT IO MPAKTUYECKOU padoTe.
O6ecnieyeHHOCTD 3aHATHS (CPeACTBA 00yYeHHU):
1.YuebHO-MeToIMUecKast IUTepaTypa:
0 Ammmos III.A. u np. Maremaruka: anreOpa 1 HauaJia MaTeMaTHYECKOTO aHAIIN3a, TEOMETPHSI.
Anrebpa 1 Hauana MaTeMaTHYECKOro aHanu3a (0a30BbId U yriayOsneHHbIH ypoBHH).10—11
Knaccel. — M., 2014.
1 Aranacsu JI.C., byty3oB B. ®., Kagomue C.b. u ngp. Maremaruka: airebpa u Haudaia
MareMaTtudeckoro ananusa. ['eomerpus. ['eomerpus (6a30Bbiii U yriayOaeHHbIH ypoBHH). 10—11
Knaccel. — M., 2014.
2 bammakoB M.M. MaTtemaTuka: y4eOHHUK JUIsl CTY. YUPEKICHUN cpel. mpod. oOpa3oBaHUs. —
M., 2014.
3 bammakoB M.1. Matematuka. COOpHUK 33124 Npo(UIBHON HalIpaBIEeHHOCTHU: yueb. mocodue
JUTSL CTYI. YUpeXIeHui cpea. mpod. oopazosanus. — M., 2014.
4 Mopakxosuu A.I'. Anrebpa u Hauana ananusa. Yacts I, Hacts II. — M., «Muemo3una»,2011.
2.Paboyvas TeTpazapb B KIETKY
3.Pa3naTounbie MaTepHanbl: KAPTOUKHU-3a/IaHUS, HHCTPYKIIMOHHBIE KapThl — 20 MITYK.
4.KanbKynsTop IpoCTOH.
5.Pyuxka.

Kparkue TeopeTtnueckue u yueOHO-MeTOAUYECKHE MATEPHAJIbI 10 TeMe NPAKTHYeCKOI
padoThI

Omnpenesienue YpaBHeHHE, B KOTOPOM IEPEMEHHAs COJIEPKUTCS B ITOKa3aTelie
CTETEeHH, HAa3bIBACTCS MOKA3aTeIbHBIM.

Cnoco0bl pelieHHusI MOKA3aTeJIbHbIX YPABHEHUH

Brigenstor qee rpymnibl crioco0oB: TpadUYecKUil 1 aHATUTUYECKHUE.

Cyms epaghuueckozo cnocoba peutenus ypagHeHui:

-ITocTpouTts rpaduku ABYX QYyHKIHIA (JIeBas U paBasi 4acTU

ypaBHeHus); -Haiitu abciucebl Touek nepecedeHus rpadukos; -

3anucaTh OTBET.

['padmyeckuii cnocod MOKHO MPUMEHUTH HE BCET/Ia, TOITOMY PacCMOTpUM OoJiee
YHUBEpPCATbHBIC OCHOBHBIC aHATMTHYECKUE CIIOCOOBI PEIICHHS ITOKA3aTeIbHBIX
ypaBHEHUH. AHanumuyeckue cnocoouwl.

1.IlpupaBHHUBaHME NIOKa3aTENEH;

2.BriHeceHue 00I1Iero MHOKUTEIS 32 CKOOKH;

3.BBeeHuEe HOBOW NMEPEMEHHOM;

4.Vcnonb30BaHUE OJTHOPOJIHOCTH.

5.PaccmotpuM kax bl crioco6 mopoOHee U pazdepem Ha mpuMepe.
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llpupasnueanue noxkazameneti.

CyTb MeToAa:

0 Yenunuts cmaraeMoe, cofepikaiiee NepeMeHHYIO;

1 IlpuBectu cTeneHu K OJHOMY OCHOBaHUIO;

2 IlpupaBHATH MOKAa3aTENH;

3 PewmuTh nonyyeHHOE YpaBHEHUE;

4 3anucaTh OTBET.

Buinecenue obwezo mmosrcumens 3a ckooku

[Ipumeyanue: BEIHOCUM 3a CKOOKM MHOXKHTEH C MEHBIIIM TIOKa3aTeJIeM.
Beseoenue nosoii nepemenHol

Kaxk mpaBuio, ypaBHeHUS, peliaeMbIe 3THM CIIOCOOOM, CBOJISATCS K KBaIPATHBIM.

HUcnonvzosanue oOHopooHocmu

flxd _ g fin
Onpenesnenne [loka3arensHble ypaBHEeHHs Buia @ =b Ha3bIBatOTCS ONHOPOIHBIMU. CyTh

METoda. Taxk xak moka3zarenbHas (1)}IHKIH/IH HC MOXCT IPUHUMATh 3HAYCHUEC, paBHOC HYJIIO,

0 o0e yacTu ypaBHEHUSI MOKHO JIEIUTh HA OJHO U TO K€ HE PAaBHOE HYJIIO YHCIIO, pa3AeauM o0e

J_z:,.f"(?f}
YacTU ypaBHEHUs, HAIIpUMEpP, HA .

Bomnpocel 1J151 3aKpenJieHusi TEOPEeTHYECKOr0 MATEPHAJIa K NPAKTHYECKOMY 3aHATHIO:
1.Kakoe ypaBHeHHE Ha3bIBAETCS MMOKA3ATEIbHBIM?

2.Kakue MeToibl penieHus MoKa3aTebHbIX YPaBHEHUH BbI 3HaeTe? B ueM ux cyTts?
3agaHus 1J1s1 MPAKTHYECKOr0 3aHATHS:

Bapuanr 1 Bapuanr 2
1. Pewumo ypasnenusi:
8" = 64, Do =01
37 =
52 =32, 2) 81;
1 —
r=_L 2
3 33 ) :
(41 25

4)&5J 16 ; 4) ;

] 81

4x -7

:6x-3

6
k
;) - e
\
|

—3} . 5)—1 ;
6
L)

63 -6 -3 -27=0; |62 -6 -2"+8 =0.

I/IHCprKIII/Iﬂ IO BBIIMOJTHCHHUIO HpaKTH‘{eCKOﬁ paﬁoTLI

[Ipu BBIMOJHEHUH 33IAHUI PACCMOTPUTE MPUMEPBHI:
Pemure ypaBHeHUs.

2

23 52 =25

JIeByt0 U MpaByro YaCTH YPaBHEHUS MPUBOIUM K OJTHOMY OCHOBAHHUIO.
2 2

5% =5 (x-2=2 sx =4

Ortsert: 4.



23 3 g4 30 =a5

Jlnis perieHust ’TOro ypaBHEHUs, BBIHOCUM 3a CKOOKH OOINN MHOKUTEIIb:
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31 (32 -4)=45.3" 1 (9 -4)=45. 3.4 5 = 45
3 =9

Pa3/ieuM mpaByIo U JIEBYIO YaCTH YpaBHEHHUS HA 5; ! .

1

X A2
[TpuBOIUM K OTHOMY OCHOBaHUIO: 3 =3";x-1=2;x=3.

OrtBerT: 3.

23 9" -6 -3 -27 =0

[IpeoGpasyem 3TO ypaBHEHUE: 3% -_’62, 31 -27 =0
y = X

Cnenaem 3aMeHy IEPEMEHHOM
v, -6y -27 =0

IToaTOMYy JaHHOE ypaBHEHHE IPUHUMAET BUJL:

Haiinem pemenne 3Toro KBagpaTHOrO ypaBHEHUS:

23 = p-dae:D = ¢6) -4 -1.(-27)=36 +108 =144
6 +1 — = -
V_-b+D- 2 _18-9, ==b- D_6-127 63
Lo2ad 21 20 s 28/ 21 2
=9 .3 =3 ..
=9
Ecmu , T03 )
_ 3 3 =3 3, >0
Ecnu , TO — 3TO ypaBHEHHE HE NMEET PEUICHUS, T. K. pH JIF000M
3HAUYCHUHU
Otser: 2.

23 725 -5 .7 14 =0

2 x 2
O6osmauum?° =y , torma’l = =) |
HAulM TOT [ sy 4 =0

2

JaHHO€E ypaBHEHHUE PUBOJUTCS K BULY:

23 =b* -dac =25 -4 -1-(-14)=25 +56 =81,
n="7;y =-1,
[TomrydaeM COBOKYITHOCTh YPaBHEHHIA:
a)7' =T7;x=1
7 X e _1 7 X > 0 X
0) — HET pemnieHws, T. K. IpH JII000M
Otger: 1.

Iopsiok BBINMOJHEHHUS 0TYETA N0 MPAKTHYECKOIl padoTe

23 Bremmonnurs 3aganus 1 — 6.
24 OTBeTUTH HA BOIMPOCHI JUIsl 3aKPEIJICHUSI TEOPETUYECKOI0 MaTepurara.
25 OdopMuTh OTYET IO MPAKTUYECKON padoTe.

Oo0pa3sen oT4yeTa MO NPAKTUHYECKOI padoTe
Pa3nen.

Tema.

Hazpanue mpakTudeckoit paboTEhI.

VYuyeOHas Lenb.

Pemenus 3ananuii npakTUuecKoil paboThI.

OTBeThl Ha BONPOCHI AJIs 3aKPEIUIEHNS TEOPETUUECKOI0 MaTepraia.
Pa3nen 1 «Aaredpa».
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Tema 1.2 «KopHu, cTeneHu u JJorapupmbny

Ha3Banue npakTudeckoii padornl Ne6:
«Penienne NpUKJIAAHBIX 32124 »

YueOHasi neJib: IPHOOPECTH HABBIKK PELICHUS MTPUKIIAJIHBIX 33/1a4.

Oopa3oBaTte/ibHbIE Pe3YJbTATHI
5888 BJIQJICHUE METOJIaMH JI0KA3aTeJIbCTB U AJITOPUTMOB PEIICHMSI, YMEHHE UX
IPUMEHATh, IPOBOJUTH JOKA3aTeIbHbIE PACCYXACHUS B X0/ pELICHMS 3a/1a4

3agauyu npakTH4ecKoil padoThI:
1.3yunTh TEeOpETUUECKUI MaTepHall.
2.BBINOIHATE IPAKTHYECKYIO PadoTy.
3.Caath OTYET MO MPaKTUYECKOU padoTe.

O6ecneueHHOCTH 3aHATHS (CPeACTBA 00yYeHH):
1.YuebHo-MeTOAuYECKas TUTEpaTypa:

23 Anumos IIILA. u np. Maremartuka: anrebpa U Hayalla MaTEMaTHYE€CKOTO aHalu3a, TEOMETPHS.
Anrebpa 1 Hauana MaTeMaTHYECKOro aHanu3a (0a30BbId M yriayOsieHHbIH ypoBHH).10—11
Kiaccel. — M., 2014.
24  Aranacsu JI.C., byryzoB B. ®@., Kagomuer C.b. u ap. Maremaruka: anrebpa u Hadana
MaTeMaTHuecKoro aHanusa. I eometpusi. ['eomeTpus (6a30BbIil 1 yrimyoneHHbli ypoBan). 10—11
Knaccel. — M., 2014.
25 bammakoB M.M. Maremartuka: yaeOHUK 7151 CTYI. YUIPEXKACHUN cpell. pod. oOpa3oBaHUs.

M., 2014.

26 bammMakoB M.U. Marematrka. COOpHHK 33724 MPO(UILHON HATIPABIEHHOCTH: y4ue0.

nocoOue ISt CTy. YUpeKIeHun cpea. mpod. odpazoBanus. — M., 2014.

27 MopakoBuu A.I'. AnreOpa u Havana ananuza. Yacte I, Yacts II. — M., «Muemo3una»,2011.
2.Pabouas TeTpaap B KIETKY

3.Pa3naTouHble MaTepHaibl: KAPTOUKHU-3a/1aHUS, MHCTPYKIIMOHHBIE KapThl — 20 MITYK.
4. KanpKynsiTop MpOCTOM.
5.Pyuxka.

Kparkue TeopeTnyeckne U y4eOHO-MeTOAMYECKHE MATEPHUAJIBI M0 TeMe MPAKTHYEeCKO
padoThI

CBolicTBa CTEIICHEH:

23a? - af =aPf*;
23a? 1a? =a??;

24 (a”)! =a’;
25(ab)? =a’b?,
(a 1” a”

51— |

b)) b

Bonpocs! 1151 3aKkpenjieHus TeOPeTHYeCKOro MaTepuaia K NPpaKTHYeCKOMY 3aHATHIO:

1.IlepeuncnuTe CBOMCTBA CTETICHEH.
3ananus AJsl NPAKTUYECKOTr0 3aHSITHS:
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Bapuant 1 Bapuamnr 2

16z z
) = 1. Bpraucaure: .
1. Beruncnure: . I
- — B
iy B & )
\"3 \" 4 2 CpaBHHUTE : v 3 1/1\l 7
2. Cpasuwure : u ) : p : : .
as ba a: DE
3.  PaznoxuTe Ha MHOXXUTEIIH - . 3.  PazjoxuTe Ha MHOXKHUTEIIN -
Bxnagunk Biioxwr B 6ank 8 000 pyOieit 4.  Brmamuwk Broxkmi B 6ank 12 000 pyoneit
o 3% roaoBeIx. CKOIBKO IEHET TMOTYYUT o 3% roaoBeix. CKOIBKO ICHET TOTYYUT
BKJIQJYUK yepe3 2 roga? BKJIQJUUK depe3 2 roga?
E L T Aef—gr
as« aya auz.faya

9,

5. YnpocTure BbIpaxkeHUE Yipocture BbIpaKeHUE

HNHCcTpyKIHS M0 BHINOJHEHUIO MPAKTUYECKOH padoThl
[Ipu BRINOJIHEHUY 3aJaHUN PACCMOTPUTE MMPUMEPHI:
Nel Bxnamuuk Broxkui B 6ank 5 000 pyOGueit oz 2% ronoBsix. CKONBKO JeHET
MOJIYYUT BKJIQQUMK yepe3 3 rona?
— Ipu momoru kakoit GopMyJbl MBI MOKEM JaTh OTBET HA MOCTABJICHHBIN BOIIPOC?
(popmyna cIoKHBIX HpoueHTpB)

§ il -3
_a(l+ mul} :500{}(1+ mcs}

S = 5000 x 192% —5 306,04 (py6.)

Ne2 B name HecTaOmiibHOE BpeMst HE BCETAa KIIaAyT JCHbIH B OaHK Ha IeJ10€ KOJIWYECTBO JIET, B
HEKOTOPBIX CUTyalMsIX JHOAU BbIHYKJIEHBI CHUMATh JIEHBI'M PaHbILIE IUIAHUPYEMOI'O BPEMEHU
WIN KJIACTh IEHBI'M B OaHK Jja’ke Ha HECKOJIbKO MecsieB. Kak xke pemaTs 11o100HbIe 331a4H B
ITUX CIIydasix?

— Kakas ¢popmyia ucronbs3yercs Juist peienus 3toit 3anaun’? (Ta sxe popmyna
CJIO’KHBIX TIPOIICHTOB.)
— [TonnpoGyem penuTh MO00HYIO 33129y

bank BbitutaunBaeT exxeroHo 3% ot cyMMbl BKJaJa. CKOJIBKO JEHET MOJIYYUT BKIIATUUK Yepe3
2 roma 7 Mecs1eB, eciii IepBOHaYaibHas cyMMa Bkiaaa coctasisiia 2 000 pyGueit?
- B F 3 :i _
al(l + —} 2000014+ —) “a= 2L
S= 100 © - 100 =2 000 x 1037 5 158 7 (py6.)

IHopsioK BHINOJHEHHUS 0TYETA 10 NPAKTHYECKOH padoTe
0 BrimomauTts 3amadus 1 — 6.
1 OTBeTnTH Ha BONIPOCHI IS 3aKPEIUICHUS TEOPETUUECKOI0 MaTepraa.
2 OhopMUTH OTUET IO MPAKTUYECKON padoTe.
O0pasen oT4yeTa Mo MpaKkTH4ecKoii padore
Pazpnen.
Tema.
Ha3Banwue npaktudeckoi paboTHI.
VueOHas 1eib.
Pemenus 3aganuii mpakTH4eCKON pabOTHI.
OTBeThl Ha BONPOCHI AJIs1 3aKPEIUICHNS TEOPETHUYECKOr0 MaTepuraia.
Pazgen 1 «Anredpa».
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Tema 1.2 «KopHu, cTeneHu u JJorapupmbny

Ha3Banue npakTudeckoii padornl Ne7:
«HaxoxkaeHue 3HAYeHUH JJorapu@Ma no nNpousBoJIbLHOMY OCHOBAHHIO.
Jlorapu¢gmupoBanue U NOTEHUUPOBAHUE BbIPAKEHUID).

YueOHas 1eJib: BHIMOIHUTH IPE0Opa30BaHus JorapuMUIECKUX BbIPAKEHUH.
O0pa3oBaTe/ibHbIE Pe3yJIbTAThI
0 chopMHUPOBAHHOCTb TPEACTABIEHUNH O MaTeMaTUYECKUX TMOHATHSAX KaK BayKHEHIINX
MaTEMaTUYECKUX MOJEIAX, NO3BOJISIOIIMX ONUCHIBATh U U3y4yaTh pa3HbIE NPOLECCH] U SBICHUS;
MNOHMMaHHE BO3MO>KHOCTH aKCHOMaTHYECKOI0 MOCTPOCHUS MaTEMaTHUYECKUX TEOPHIA.
3agauyu npakTH4ecKoil padoThl:
1.3yuuTh TEOpETUUECKUI MaTepHal.
2.BBINOTHUATE MPAKTUYECKYIO padoTy.
3.CnaTh OTUeT IO MPAKTUYECKOU padoTe.
O6ecnieyeHHOCTD 3aHATHS (CPeACTBA 00yYeHHU):
1.Y4yeOHO-MeTOAMYECKAs TUTEpaTypa:
0 Ammmos III.A. u np. Maremaruka: anreOpa 1 HauaJia MaTeMaTHYECKOTO aHAIIN3a, TEOMETPHSI.
Anrebpa 1 Hauana MaTeMaTHYECKOro aHanu3a (0a30BbId U yriayOsneHHbIH ypoBHH).10—11
Knaccel. — M., 2014.
1 Aranacsu JI.C., byty3oB B. ®., Kagomue C.b. u ngp. Maremaruka: airebpa u Haudaia
MareMaTtudeckoro ananusa. ['eomerpus. ['eomerpus (6a30Bbiii U yriayOaeHHbIH ypoBHH). 10—11
Knaccel. — M., 2014.
2 bammakoB M.M. MaTtemaTuka: y4eOHHUK JUIsl CTY. YUPEKICHUN cpel. mpod. oOpa3oBaHUs. —
M., 2014.
3 bammakoB M.1. Matematuka. COOpHUK 33124 Npo(UIBHON HalIpaBIEeHHOCTHU: yueb. mocodue
JUTSL CTYI. YUpeXIeHui cpea. mpod. oopazosanus. — M., 2014.
4 Mopakxosuu A.I'. Anrebpa u Hauana ananusa. Yacts I, Hacts II. — M., «Muemo3una»,2011.
2.Paboyvas TeTpazapb B KIETKY
3.Pa3znaTounble MaTepuanbl: KAPTOUKHU-3aJaHUs, MHCTPYKIIMOHHBIE KapThl — 20 ITYK.
4.KanbKynsaTop IpoCTOM.
5.Pyuxka.

Kparkue TeopeTtnueckue u yueOHO-MeTOAUYECKHE MATEPHAJIbI 10 TeMe NPAKTHYeCKOI
padoThI

Onpenesienne. Anredpandeckoe BEIPAKEHHE - 9TO BRIPAXKEHHE, COICPIKAIIee YUCIIa,
6YKBGHHBIC IEPEMECHHBLIC, CKO6KI/I, a TaKK€ 3HAKN MaTEMAaTHYCCKUX HeﬁCTBHﬁZ CJIOXKCHMUA,
BBIYHUTAHUS, JICTICHUS, U3BJICUCHHS KOPHS, BO3BE/ICHHS B CTCIICHb, JIOTapU(PMUPOBAHUSL.

Onpenenenue. ToXIeCTBOM HA3BIBAIOT PABEHCTBO, BEPHOE MPHU BCEX JOMYCTHMBIX
3HAYEHUSIX BXOJSIIUX B HETO MEPEMEHHBIX.

Ecnu cooTBeTCTBEHHBIC 3HAYCHHSI IBYX BBIPAKEHUH, COACPKAIINX OTHH U TE JIe

NIEPEMEHHBIE, COBIAIAIOT MIPU BCEX JOMYCTHUMBIX 3HAYCHUSIX MEPEMEHHBIX, TO BBIPKEHHS
HA3bIBAIOT MONCOECHEEHHO PAGHBIMU.

3aMeHy OJTHOTO BBIPAXKEHUS IPYTHM, TOXKIECTBEHHO PABHBIM €MY, Ha3bIBAIOT MONCOECMEEHHbIM
npeobpazoeanuem 8blpadceHUsl.

Onpenesienue. Jlorapudm uncna b mo ocHoBanmio a (loga b) onpenensercs kax
MOKa3aTeNib CTENEeHU, B KOTOPYIO HA/I0 BO3BECTH YUCIIO a, YTOOBI MOJTYYHUTh YHUCIO b
(JIorapudm cymecTByeT TONBKO Y TMOTOKUTEIBHBIX YHCET).

logab = x o3Hauaer uto a* = b
Jlorapudm B miepeBojie ¢ rpedeckoro OyKBajIbHO O3HAYAET "IHCII0, H3MEHSIOIIEEe OTHOIICHHE" .
CrnenuajbHble 0003HAYEHUS:
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1.HarypansHslii norapudm 111 a- gorapudm no ocHoBanuo £, re €- ynciao Diiepa.
2.Jlecatuunslii torapudm lga. norapudmM 1o ocHoBanwuio 10.
CaoiicTBa Jjorapupmos:
log, b
1° @+ " = h- ocHoBHOE JOTApPHBMIYECKOE TOKIECTRO.
rolog,a=1,a>0.a#1
30
Jlorapudm eauHuULBI IO J1IOOOMY MOJIOKUTEILHOMY, OTIIMYHOMY OT 1, OCHOBaHMIO paBeH HYJIIO.
DTO0 BO3MOXHO TOTOMY, YTO U3 JIFOOOTO JIEHCTBUTEIHLHOTO YUCIIA MOXKHO TOJYYUTH | TOIBKO
BO3B€I[5[ €ro B HyJ‘IeByIO CTETICHb.
olog,(be) = log, b+ log, ¢_ porapudm npoussenenus.
Horapnng MIPOU3BENICHUS PABCH CyMME JIOTApU(PMOB COMHOKHUTEIICH.

log, — =log, b—log, ¢
= B ©
50 T 2 " - gorapudm 4acTHOTO.

Jlorapudm yactHoro (apoOu) paBeH pazHOCTHU JOrapu(hMOB COMHOKHUTEICH.
oo :
o log, b =p-log, b JorapudM CTeneHu.,
Jlorapudm creneHn paBeH MPOU3BEICHUIO MTOKA3aTeNsl CTENEHN Ha Jorapudm ee OCHOBaHUSI.

L Jog b= = log, b

log, b

]_{;-:r —
o TEY log  a
9 Ee ®- mepexo K HOBOMY OCHOBAHMIO.
Bonpocs! 1151 3aKpenJieHHsl TEOPEeTHYECKOr0 MaTepHaJia K NPaKTHYeCKOMY 3aHATHIO:
1.Kakoe BbIpaxeHHE Ha3bIBACTCS aIreOpandecKum?
2.Yro Takoe norapupm?
3.Ilepeuncnure cBoiicTBa orapudma?

33)13HI/IH JJIA MPAKTUIECKOro 3aHATUA:

Bapuanr 1.
Haiaute 3HaYeHUe BblpaXKeHUs
6 ° 7log72 _
D ; 1) log e 13 ;
2) Qlogs 4 ; 12) 10%148
3) log 0252 ; 13) 10g_35+ log7 0,2;
logs7
4) log48; 14) 5=
sy (og 2 16 )(log ¢ 36); 15)8210gg :
6) log 6270 -logs7,5; 16) 64 logs 3;
7) log 50,2 +logos4; 17)log 4log 525 -
8) log 0,2 10 - log 0,2 2 ; 24
18) 3"
log ;8,1 +log
9) log 5 25 : 19)3 10;
logs5
10) 104log 3 20) log o M3
oo log ¢ 13

Bapuanr 2.


http://www.webmath.ru/poleznoe/formules_3_5.php
http://www.webmath.ru/poleznoe/formules_3_4.php
http://www.webmath.ru/poleznoe/formules_3_3.php
http://www.webmath.ru/poleznoe/formules_3_2.php
http://www.webmath.ru/poleznoe/formules_3_7.php
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Haﬁp,me 3Ha4eHUe BblparKeHn

6
9 . 1010g103 i :
1) ; 11)log 4
log2 6 log 7 98
2 +’~]f6g7
2) 4 : 12) 2 ;
3) logoas &: 13) logs 5 +1log.0,2;
logs7
4) log s 5; 14) logs33 ;
5) log 4 )log 81 ; 2 logs 14
( 2 30) 15) 0 ;
6) logi2 252 -logix 1,75; 16) 64"% 12
7) log 10 -log 12; 17)log 3 log 9 729 .
1,2 1,2 5
8) log36,75 +logs4; 65
18) 9"%°
6,4 +log
9) logs 512 ; 19)log 44 10;
log 68
10) 10410g4£; 20) log 4\/7
log 47

HNHcTpyKuus 1m0 BHINOJTHEHHIO PAKTHYECKON padoThl

[Ipu BBINIOSTHEHUH 3aIaHUI BOCTIOIB3YHTECh CBOMCTBAMM JIoTapudma U pacCMOTPHUTE

MIPUMEPBI
Haiigure 3nauenue Beipakenus loge 4 + loge 9

[TockonbKy OCHOBaHUS Y Jorapu(MoB OJIMHAKOBBIE, UCIIOIB3YEM (POPMYITY CYMMBI:
loge 4 +loge 9 = loge (4 - 9) = loge 36 = 2.

Haiinute 3Hauenne BeipaskeHus logn 48 — logz 3 OcHoBaHus

OJIMHAKOBBIC, UCTIONIBL3yeM GopMyiry pasHocTH: logr 48 — log)

3=1logr (48 :3)=1logx 16 =4.

Haiigure 3nauenue Boipakenus logz 135 —logs 5

CHoBa OCHOBaHUS OJIMHAKOBBIE, TOATOMY UMeeM: logs

135 —logz 5 =log3 (135 : 5) =log3 27 = 3.

Brruncnurs:

(3log72 — log724): (log73 — log79).

Pemenwue: Vcronb3yst cCBOHCTBA JIOTapU(PMOB, ITOTYIHM

(3log72 — log724 : (log73 + log79)=(log72” — log724) : log727 = log73 ': log73” = — log73 :
3log73 =-(1/3).

Ilopsinok BHINOJHEHHUA 0TYETA MO NPAKTHYECKON padore
Brmmonauts 3aganus 1 — 20.
OTBeTUTH Ha BONPOCHI IS 3aKPEIIJIEHHS] TEOPETUYECKOTO MaTepHalla.
OdopMHTB OTYET IO IPAKTUIECKOH padoTe.

O0pasen oT4yeTa 10 NpaKTHYeCKoil padoTe

Paszpnen.
Tema.
Ha3zBanue npakTuueckoi paboThl.
VYyeOHas 1enb.
Pemenus 3aganuii mpakTH4eCKON pabOTHI.
OTBeThl Ha BOMPOCHI JIs1 3aKPEIUICHNS TEOPETHUECKOI0 MaTepuaia.



Pasznen 1 «Aaredpa».
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Tema 1.2 «KopHu, cTeneHu u JJorapupmbny

Ha3Banue npakTudeckoii padornl Ne8:
«I[IpudanxeHHble BHIYUCICHUS U PellIeHUs] MPUKJIATHBIX 32/1aD)

YueOHas 1eJib: BBINOIHUTH NPUOIMKEHHbIE BBIYMCIEHUS U TPUOOPECTH HABBIKU
pelIeHns PUKIAIHBIX 3ajad.
O0pa3soBaTe/bHbIE Pe3yJIbTAThI
cOPMUPOBAHHOCTh ~ MPEJACTABICHUN O MaTeMaTHYEeCKMX TMOHATHUAX KaK BayKHEHIINX
MaTEMaTUYECKUX MOJEIAX, O3BOJISIOIIMX ONUCHIBATh U U3y4yaTh pa3HbIe IPOLECCHI U SBICHUS;
MOHMMaHHE BO3MOKHOCTH aKCHOMAaTHYECKOI'0 MOCTPOCHUS MaTEMaTHUECKUX TEOPHIA.
3agauyu npakTHYecKoil padoThI:
1. M3yunth TeopeTH4eCcKuii MaTepuall.
2.BBINONHUTE IPAKTUYECKYIO PaldOTy.
3.Cnatb OTUeT 10 MPAKTUYECKOH padoTe.
Obecnie4yeHHOCTb 3aHATHSA (CPpeaCcTBA 00y4YeHMsI):
1.YuebHo-MeToquuecKas TuTeparypa:
AmumoB LILA. u np. MartemaTuka: anreOpa ¥ Hadajaa MaTeMaTHMYeCKOrO aHalIM3a, FeOMEeTpusl.
Anrebpa 1 Hauana MaTeMaTHYECKOro aHaiu3a (0a30BbIN U yriayOsieHHbIH ypoBHH). 1 0—11
Knaccel. — M., 2014.
Atanacsa JI.C., byryzoB B. ®., Kagommer C.b. m np. Marematuka: anreOpa W Hadaja
MaTemMaTuyeckoro aHanusa. ['eometpus. 'eomerpus (0a30Bblil 1 yriayOnennsiil yposau). 10—11
Knaccel. — M., 2014.
bamvakoB M.M. MaTtemartuka: y4eOHUK TSI CTY. yUpEeKISHHUH cpea. mpod. oOpa3oBaHHs.
— M., 2014.
bammvakoB M.U. Marematuka. COOpHUK 3aa4 IpOpHILHON HAaNpaBJIeHHOCTH: y4e0. mocodue
JUIS CTYA. yupexaeHui cpen. npod. odpazoBanus. — M., 2014.
Mopakouu A.I'. Anrebpa u Hauana ananuza. Yacts I, Yacts I1. — M., «Muemo3una»,2011.
2.Paboyas TeTpazapb B KIETKY
3.PazmatouHble MaTepHualibl: KAPTOUKHU-3aIaHUS, MTHCTPYKIIMOHHBIE KapThl — 20 MTYK.
4.KanbKyasaTop IpOoCTOH.
5.Pyuka.

Kpartkue Teopernyeckne u yaeOHO-MeTOAMYECKHE MATEPHAJBI IO TeMe MPAKTHYECKOI
padoThI
Onpenesenue. Jlorapudm uncna b mo ocHoBanmio a (loga b) onpenensercs kak
MOKa3aTeNb CTENEeHU, B KOTOPYIO HA/I0 BO3BECTH YMCIIO a, YTOOBI MOJTYUYHUTh YHUCIO b
(JIorapudm cymecTByeT TOJIBKO Y HOJIOKHUTEIbHBIX YHCEN).
logab = x 03Hauaer uto a* = b
Jlorapudm B nepeBojie ¢ rpedeckoro OykBajibHO O3Ha4aeT "dMcio, U3MEHSIoIee OTHOIIEeHE" .
CnennaabHbie 0003HAYCHUS:
1.HatypanbHblii torapudm 11 a- norapudm no ocHosanuro €, rae €- uucio Diinepa.
2.Jlecatuunslii torapudm lga. norapudmM 1o ocHoBanwuio 10.
CaoiicTBa Jorapu¢gmoB:
log, b
1°a =" = h- ocHOBHOE MOTapHBMITIECKOE TOXITIECTRO.
rolog,a=1,a>0.a#1
30
Jlorapugm eauHUIBI MO JIFOOOMY TOJI0KHUTEIBHOMY, OTIIMYHOMY OT 1, OCHOBaHHIO PaBEH HYIIIO.
OTO BO3MOXHO MOTOMY, YTO M3 JOOOr0 AEWCTBUTEIBHOIO YUCIA MOXKHO HMOJIYYHTh 1 TOJIBKO
BO3BE/IS €r0 B HYJIEBYIO CTEIICHb.

go log,(be) = log, b+ log, ¢_ gorapudm mporssexers,
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Jlorapudm npousBeseHus paBeH CyMMe JIorapu(MoOB COMHOKHUTEIEH.
log, — = log, b—log, c
5° c - JorapudM 4acTHOTO.
Jlorapudm yactHoro (apoOu) paBeH pa3HOCTH JOrapuhMOB COMHOKHUTEIEH.

. | L .
60 log, b" = p-log, b_ gorapudm crenenn.
Jlorapugm cTeneHy paBeH NPOU3BEICHHUIO MIOKA3aTelNsl CTETIEHH Ha JIorapu(M ee OCHOBaHUSL.

2o log . b= e log, b

log,. b

log, b = ——

9° log,.a. Mepexo/i K HOBOMY OCHOBAHMIO.
Bomnpocel 1J151 3aKpen/ieHusi TeOPeTHYECKOr0 MAaTEPHaJIa K NPAKTHYECKOMY 3aHATHIO:
1.Yrto Takoe norapupm?
2.Ilepeuncnute cBOMCTBA Jorapudma?
3agaHus 119 NPAKTUYECKOT0 3aHATHSA:
Bapuanr 1.
Nel

EMKOCTE BRICOKOBOMBTHOTO KOHfIHCATOpAa B TemeBusope £ =12- 107" &
IlapamnenebHo ¢ KOHOSHCATOPOM [OOKIEOUEH PESHCTOP C  CONpOTHBIEHHEM
R =05-10" Onm Bo Bpema paboThl TeNeBM30pa HAMpAMeHHe HAa KOHISHCATOpe
Uy = 16 x5 Ilocne BREIFOUSHMA TeNeBM30pA HANOpI:weHHe HA KOHOEHCATOpE

yhrEaeT 00 sHauernt D (KB) 33 Bpend, ONpeleldenos BRIDEKSHMEN
. Uy
t = aRC log:{—f lc) roea =0,7 — OocTodHHAA
Crpegermire (B IIUIOBOIBTAY), HaMDOJEIIEe EBO3MONHOE HAIpAHeHMe Ha

KoHOCHCaTOpe, eCJi [IoCfle BERIOUCHIIT TeNCcEU30pa [IpOIINC He MeHes 21 ¢

Ne2 B HauanbHBI MOMEHT BpeMeHH ObL1o 8 6akTepuii. Uepes 2 yaca mocse noMemeHus
OakTepuil B MUTATEIBHYIO Cpeay, UX yncio Bozpocio 10 100. Uepes ckoabKo BpeMEHHU C

MOMEHTa Pa3MEIleHUs B MUTATEIbHYIO CPEy CeayeT 0kuaaTh nospienus S00 caxrepuii?
Ne3

Ona oborpeba MoMelleHHd, TenMIlepalypa B KOTOpoM paBHa T, = 20°¢C, yepes
PANHATOD OTOMNESHKA, [NPONYCKAKT TOpAYyHe BOOY TeMIepaTyvpol T, = 60% C.
Pacxop mpoxopameii depes 1pyby BOomel m = 0,3 kr/c. Ipoxoga mo 1pybe

AcCcTogHME X (M), BOOA OXIANIaeTCd 0o TeMIep aTypel 110 ), IIPH 4én
1 . k)

cm ,.—T

x = a—log, ——— (M)
g T—1, "

roe ¢ = 4200 J#/kr- C — TemNoeMEoCTE BOOE]
v = 21 Br/m- "C — kosddunmuerT Termoobmena,
o = 0,7 — IoCcTOogHHAA.

Oo xaxoff Temmeparypbl (B rpagyeax Ilenbcda) oXnaguTcs BoOa, ecii JUTHA
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Bapuanr 2.
Nel
BomonasHEId KOMOKON, COOEpHanMi B HAYANBHEIR MOMEHT BpeMeHH = 3

Mond BosgyEa obbemom UV, = 81, MeONeHHO ONYCKAHOT Ha OHO Bojoéma. IIpH
5TOM NpOHCKOOHT M30TepMHYecKOe CHKATHe BOsOyEa Oo KOHedHoro obbéma 1.

Pabora, cobBepliaemat Bofol NpH cCkaTMd BO3OyXa, olpefeldeTcd BblpakeHHe
A =adT logy - (%),

rge a = 5,75 NocTodHHad

T = 300K — Temneparypa BOSOVEA.

Faxof obbém V.(B nuUTpax) cTaHeT 3aHMMaTb BOSOYE, ecliM IIpH CHATHH Tasa

beima coBeplieHa paboTa B 10350 T

Ne2

Hazopamuficd B Bolle BOOOMASHEIR KOJIOKOI, cogep#anii ¢ = 2 M09 BO3nyXa
OpH OaBIeHHH P, = 1,5 aTMocdepel, MeOneHHO CNVCKaroT Ha OHO BOOCEMA
TIpy »TOM MPOMCKOOHT M30TepMUYEcKOe CRKATHe BO3OyXa PaboTa, CoBepllachad

EQnoi [MPH CHEATHH BO3OVER, OIpeNelldeTCA BRIDAHeHIIENM

U’!
A =abdT log,— (%), rae

E

o =5,75 — nocTodHHAR

T = 300K — TeMneparypaBOsOVEA

py (ATM) — HAYANEHOS OaBIeHHE

p- (aTh) — KoHedHoOe JaBNeHHe BO3OyXa B KONoKoe.

Mo Kaxoro HaMboIbIIero OaBMeHHT P, MOKHO CHATh BOSOVE B KOMOKOTe, eClH
OpH CKATHM BOSOYEA COBepliaeTcd paboTa He Domee gem 6900 Tx? Oteer

NpHEEHTE B aTMochepax.

Ne3

_~n0
st oborpeBa momeneHus, TeMieparypa B koropom paBHa Ty = 20 C, uepe3 paauatop

OTOIUICHUS, IPOIMYCKAIOT TOPAYYIO BOLy TeMieparypoit Tp = 100°C. Pacxon npoxopstieit uepes

TpyOy Boasl m = 0,2 kr/c. [Ipoxozs mo TpyOe paccTosHue x (M), BOJA OXJIAXKIACTCS 10

TEeMIIepaTypbl TOC, IIpU 4E€M

cm i ==t
x=a—Ilog, ——
y T,
roec = 4200);[61(/1(1“*(: — TEIJIOEMKOCTH BOJIBI
T=42Bt/Mm C— koo dunueHt reruiooodMeHa
a = 1,4 — mocTosiHHAS.

Mo kaxoii Temnepatypsl (B rpagycax Llenbcus) oxsaguTcest Boja, €ciau IiauHa TpyOsl 28 M?
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HNHCTPYKIUSA 10 BHINOJHEHNIO MPAKTHYECKOH padoThI

[Ipu BBIMONIHEHUH 3aJ]aHUI BOCIIONB3YHTECH CBOWCTBAMU JIorapu(Ma U paCCMOTPUTE MIPUMEDHI :
Nel

EMKOCTB BBICOKOBOJIBTHOTO KOHJIEHCaTopa B TeeBusope C = 5- 10, [TapannensHo c
KOHJIEHCATOPOM MOJAKIIOYEH pe3ucTop ¢ conpoTtuBieHueM R =2-10 Om. Bo Bpems

paboThI TeNeBU30pa HanpspkeHue Ha konaeHncarope Ug = 25 kB. [loce BeIKTFOUeHUS

TEJIEBU30pa HANpsHKEHUE Ha KOHAeHcaTope yObiBaet o 3HaueHus U (kB) 3a Bpems,
ONpeJIEesieMOE BbIPAKEHUEM:

U
t = aRC log, E_fﬂ (c) rmea = 2,3 — nocToAHHadA

Omnpenenure (B KWIOBOJIBTAX ), HANOOJIBIIIEE BO3MOXKHOE HANPSKCHHUE HA KOHICHCATOPE, €CITU
MOCJIE€ BBIKJIFOUEHHSI TEJIEBU30pa MPOILIO HE MeHee 46 c.

Ham neoOxoaumo HaiiTu HamOombiiee Bo3MOxkHOe U Ha KOHJIEHCATOpE, MPU YCIOBHH, YTO
MPOIIIO HE MeHee 46 CeKyH/I, TO eCTh t > 46.

Ug

— =46
u

Pemaem HepaBeHcTtBo «RC log,

I

. , 25
23-2-10°-5- 10_{’10g2[—}r = 46

25 _
23-log, — =46
U

| B 2
0g- _—

JIBOliKy mpescTaBUM B BUJIE Jorapudma ¢ OCHOBaHUEM 2:
5

log,
Dgu U

= lﬂg:‘:l'

3Haky J10orapuMoB Mbl MOKEM CHSATH, TAK KaK OCHOBAHHUS JOrapu(MOB B 00EUX UACTAX PaBHBI.
3HaK HEPaBEHCTBA HE MU3MEHAETCA, TaK KaK OCHOBaHHE Jiorapudma Oomblle eAuHHLBL. Takum
oOpa3zoM, nanee OyJeM HEPABEHCTBO:

25

F =4 |-U

HanpsokeHne Beln4MHA TOJNOXKHUTENBHAs, 3HAK HEPABEHCTBA HE MeEHseTcs (MpH yMHOXEHUU
yacTell HEpaBEHCTBA HA OTPHLIATENILHOE YHUCIIO 3HAK U3MEHSETCS Ha IPOTUBOIOIOKHBIN):

25 = 40 1
L 1

I

U < 6,25

HaunGouspiiee BO3MOKHOE HaNpsDKEHUE Ha KOHAeHcaTope 6,25 kB.

OTBerT: 6,25
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Ne2
Haxonsmuiics B BoJie BOJIOJIA3HBIN KOJIOKOI, COAep AU V = 6 MOJISt BO3AyXa MPU TaBICHUN
p1 = 2,5 atMocdepsl, MeIJIEHHO OITYCKArOT Ha JHO Bojoema. [Ipu aTom mpoucxoaut
M30TEPMUYECKOE CKaTHe Bo3ayxa. Pabora, coBepiraemasi BOAOW MPH CHKATHH BO3yXa,
OTIPEICTISAETCS BHIPAKCHUEM:

s S,
S (Hx), rme
= 5,75— mocTosTHHAsT — MOCTOSTHHAS
T = 300K — remneparypa Bo3ryxa
p1 (aT™M) — HauanbHOE AaBIICHUE
p2 (aTM) — KOHEYHOE JIaBJIEHHE BO3/lyXa B KOJIOKOJIE.

A= adT log,

Jlo kakoro HauOOJIBIIETO JABICHUS P2 MOKHO CKaTh BO3AYX B KOJIOKOJIE, €CITU TMPHU CHKATUU
BO3/yXa coBepiaercs padora He 6oiee yem 10350 I>x? OTBeT npuBeauTe B aTMOC(epax.
CkazaHo, 4T0 «coBepiaercs pabora He 6osee, uem 10350 J[>x», To ecTh MaKkCUMabHast paboTa,
KOTOpasi CoBepIIaeTcs pH cxkatuu Bo3ayxa 31o 10350 /[x. Hanbonwinee naBnenue Oyner
JIOCTUTHYTO UMEHHO MPU MaKCUMaJIBHOW paboTe, T03TOMY TOJICTABUB BCE U3BECTHBIC BEIMUUHBI

B BBIp@KEHHE, PELIMM ypaBHEHUE U HAWAEM P2:
P2

Fa

10350 = 5,75- 6- 300 log,

25
o P2 10350
08255~ 575.6-300
P
082557

Hcnonp3yem MOHATHE OCHOBHOTO JIOTapU(MHUECKOTO TOXKIECTRA!

pz:;gl
2,5
p, =5

%]

[Tpu 3agaHHBIX YCIOBUSIX BO3AYyX MOXKHO CXKaTh 10 5 atmMocdep.
OrtBeTt: 5

Ne3

Boionaszueliil K0J10K0J, coaepKaluid B Ha4YaIbHbIM MOMEHT BPEMEHH U = 4 MOJIsl BO3/lyXa
obbemMoM V1 = 1511, MeIJIEHHO OITyCKarOT Ha THO Bogoéma. [Ipu aToM mpoucxoaut
M30TEPMUYECKOE CXKATHE BO3/IyXa 0 KOHEYHOTO 00BhEMa V7. PaboTa, coBepiiaemast BO10M
MIPU CXKATHH BO3IyXa, ONPEAETAETCS BHIPAKEHUEM:

i

v,

A= adT log, (fTc)

rae o= 9,15— nmocrostHHAs
T = 300K— Temneparypa Bo3ayxa.
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Kakoit 00béM V7 (B IUTpax) cTaHET 3aHUMATh BO3/1yX, €CJIM IIPU CXKATHH ra3za Oblia coBeplleHa
pabota B 10980 JIx.

B nannoit 3amaue HeoOX01MMO HAWTH V3, OACTAaBUB BCE M3BECTHHIC 3HAUCHUS B OPMYITY:
. i
A=adT loggﬁ
15 1

10980 = 9,15 - 4- 300+ log, S
i %82y 1'9,15-4-300

10980 15
9,15-4-300 527,

(&2

1=1 !

OTJIMYKE OT y>K€ PEIIEHHBIX 3a/a4, TAK MOYKHO HCII0JIb30BaTh ONPEEIEHUE OCHOBHOIO
JOTapu(PMHYECKOTO TOKIECTBA:

.
E =
v,
V, =75
Bosayx craner 3aHumMars 7,5 nutpa.
OTser: 7,5
Neq

Jlns oborpeBa momeneHus1, TeMIeparypa B KOTopom paBHa Ty = 200C, yepes paauarop

OTOILJIEHUS, TIPOITYCKAIOT Topsiuyto Boay Temneparypoit Ty = 100°C. Pacxoa npoxossiieit uepes
TpyOy Boasl m = 0,2 kr/c. [Ipoxomst mo Tpybe paccrosiaue x (M), BOoAa OXJIAKIAETCs 10

temnepatypbl T C, ipu 4ém
le To—L,
X =0 —I10Fy ————
P o =
rae ¢ = 4200/x/kr-C — TEmI0eMKOCTh BOIBI

= 42 Brim’C— k02 unmeHT TermmoooMeHa

o = 1,4 — mocTossHHAas.

Jlo xakoii remnepartypsl (B rpaaycax Llenbcus) oxiaaurcst Boja, eciiv JIuHa TpyOsr 28
M? B manHOM citydae HEOOXOAMMO PEIINTh YPaBHECHHUE:

fmmGE—ﬂ
].-" D:T_T';!

Haiiném T, mojcTaBuB BCE M3BECTHBIE 3HAUCHUS

X=d
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4200-0,2 100-20

70— 1. )
28=14 12 log, T—20
28 = 28- log,
%827 90
og, 20 _ 4
%527 90~

Enunnny npeacraBum B BHJIE JorapupmMa ¢ OCHOBaHUEM 1:
80

il
g T

= log, 2

Tak xak ocCHOBaHMS JJOTapU(PMOB paBHBL, TO PABHBI UX MOAJIOTapU(PMHUUECKHE BBIPAKEHHUS:

80

T—-20=40

T=060

Bona oxnagutcs no temnepatypsl 60 rpagycos Llenbcus.
Otgert: 60

Iopsiiok BBINOJHEHHUS 0TYETA M0 MPAKTHYECKOIl padoTe
Brimoaauts 3amagust 1 — 3.
OTBETUTH Ha BONPOCHI I 3aKPEIJICHHS] TEOPETUYECKOTO MaTepHara.
OdopMHTB OTYET IO PAKTUYECKOH padoTe.

O0pasen oT4eTa Mo MpakTH4ecKoii padore

Pazned.
Tema.
Ha3Banue mpaktuyeckoi paboThl.
VYueOHas 1ens.
Pemenus 3aganuii mpakTHYECKON pabOTHI.
OTBeTHI HAa BONPOCHI JIs1 3aKPETICHUSI TEOPETUUECKOTO MaTepHasia
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Paznen 1 «Auredopay.
Tema 1.2 «KopHnu, crenenu u jorapupmsn

Ha3Banune npakTu4yeckoii padotnsr Ne9:
«Pemenne JjorapupmMuyecKux ypaBHeHHD».

YueOHas neJib: MPHOOPECTH HABBIKK PEUICHHUS JIOTapH(PMUIECKIX YPAaBHEHUI 1 HEPAaBEHCTB.
OO0pa3zoBaTebHbIE Pe3yIbTATHI
BJIaICHUE METOJJaMH J10Ka3aTEIbCTB U AJITOPUTMOB PELIEHUS], YMEHUE UX IIPUMEHSATD,
IIPOBOAMTD JOKA3aTeJIbHbIE PACCYKICHHS B XO/1€ PELLIEHUS 3ajau.
3agauyu npakTH4ecKoil padoThl:
1.3yunth TeopeTHdecKuii MaTepuar.
2.BBINONHUATE IPAKTUYECKYIO PalOTY.
3.CaaTh OTUYET 1O MPAKTHYECKOH padore.
Obecne4yeHHOCTb 3aHATUA (CPpeaCcTBA 00y4YeHMsl):
1.YuebHo-MeTOquYECKas TUTEPATYpa:
AnumoB HI.A. u np. Maremaruka: anrebpa ¥ Hadajga MaTeMaTHYECKOTO aHAIN3a, TEOMETPHSL.
Anrebpa 1 Hauana MaTeMaTHYECKOro aHanu3a (0a30BbId U yriayOneHHbIH ypoBHH). 10—11
Kiaccel. — M., 2014.
Atanacsa JI.C., byryzoB B. ®., Kagommer C.b. m np. Marematuka: anreOpa W Hadaja
MaTemMaThyeckoro aHanuza. ['eometpus. 'eomerpus (0a30Bblil 1 yriayOnenHsiil yposau). 10—11
Knaccel. — M., 2014.
bamvakoB M.M. MaTtemaruka: y4eOHUK JUIS CTYA. YUpeKIeHUH cpea. mpod. oOpazoBaHus. —
M., 2014.
bamvakoB M.M. Matemaruka. COOpHUK 33124 IpodUIHLHON HaNpaBICHHOCTH: yueb. mocodue
JUTSL CTYI. YUpeKIeHuH cpea. mpod. oopasosanus. — M., 2014.
Mopakosuu A.I'. Anrebpa u Hauana ananusa. Yacts I, Hacts II. — M., «Muemo3una»,2011.
2.Pabouas TeTpazpb B KIETKY
3.Pa3naTounble MaTepHuaibl: KAPTOUKHU-3a/IaHUS, THCTPYKIIMOHHBIE KapThl — 20 MITYK.
4.KanpKyasaTop IpOoCTOH.
5.Pyuka.

Kparkue TeopeTnyeckne U y4eOHO-MeTOAMYECKHE MATEPHUAJIBI 110 TeMe MPAKTHYECKO
padoThI

Onpenesienue YpaBHEHUS, COJIEpKAIINE TIEPEMEHHYIO 110]] 3HAKOM Jiorapudma
(B 4aCTHOCTH, B OCHOBAHHH JIOrapr(pma), Ha3bIBAIOTCS JorapupmMuuecKumMu. Paccmotpum
Jorapu(pMuyecKre ypaBHEHUS BUJA:

log 4 flx]=log 4 glx) la>0,a=1) (1)
Pewienne 3TUX ypaBHEHMI OCHOBAHO Ha CIIEIYIOLIEN TEOpEME.

Teopema 1. YpaBHenue log 4 f(x)=log , g(x)

g Iix:I =0,
glx) =0,
7 (x) = g(x] (2)
Jnis perenust ypaBHeHus (1) 10CTaTOUHO peIINTh YpaBHEHHE
flx)=glx] (3)
" ero peHIeHI/ISI IIOACTAaBUTH B CI/ICTeMy HepaBeHCTB
Flx) =0,
glx) 20 a,

PaBHOCHUJIBHO CUCTEME
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3aJIaoIIIy 0 00IacTh onpeaesieHus ypaBueHus (1).

Kopusimu ypaBaenus (1) 6yayT ToJbKO Te pelieHus ypaBHeHus (3), KoTopbie
YAOBJICTBOPSIIOT cUCcTEME (4), T.€. IpUHAIJIEKAT 00IaCTH onpeesieHus ypasHenus (1).
[pu perenus norapupMUUECKUX YPABHEHUI MOKET MMPOU30UTH paciIMpeHre 00IacTu
ompeneneHus (MPUOOpETEHNE MOCTOPOHHUX KOPHEH) MK Cy)eHue (otepst KopHeit). [loatomy
M0JICTAaHOBKA KOpHEH ypaBHeHus (3) B cucteMy (4), T.€. IpOBEpKa pEIICHHUs, 00s3aTeNIbHA.

BonpocsI 1151 3aKkpenjieHls TEOPEeTHYECKOT0 MaTepPuasia K NPaAKTHYECKOMY 3aHIATHIO:
1. Jaiite onpenenenue gorapudma.
2.Kakoe ypaBHeHUE Ha3bIBACTCA JIOTapU(DMHUIESCKIM ?

2.Kakue meToap! pemeHus JorapupMUUEcKuX ypaBHEHH Bbl 3HaeTe? B yem ux cyTp?

33}13HI/IH IJIA MPAKTUIECKOIro 3aHATHUA:

Bapmuanr 1 Bapuan 2
Pewumpo ypasuenue:

log> G -x):2; logs t_x +1)):1 ;
log 1 € -3)=-1; log; 3 26(-5 = _1),
10g24(xz -3x -10): 3, log 1” e +x -5)= -1;
logo3 (- x> +5x + 7)= logo 3 (1ox -7); 10go7,2 (-x2 +4x + 5): logo. (- _31);
togr x = logs 30 -loga 10 logs (2 +1)=logs 13 +logs2;
log22x—4log2x +3 =0; logs x -Slogax +4 =0}
10g22x-710g2x +12 =0; 10g22x-610g2x+8 —0.

I/IHCprKIII/Iﬂ IO BBIIMOJTHCHHUIO HpaKTH‘{eCKOﬁ paﬁoTbl

IIpy BBINOJHEHUH 33IaHUI PACCMOTPUTE MPUMEPHI:
Pemure ypaBHeHUs.

Hlog x =2 2)log , . x = -1 3)lgx =3
x=37 x=0,5"" x=10°

(11,

x=9 | 1x=2 x=1000

OTtBeT: 9 OTtBerT: 2 Otset: 1000
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log. (B3x -5) =1log, (x -3), 06macteio onpenenenns norapudmieckoit

q)yHKI_II/II/I SABJIAOTCA ITIOJTOXUTCIIBHBIC

3x -5 =x -3 qucia, 3Ha4YuT,
3x -5 >0, x-3>0
3x =x =5 -3 3x >5 x >3
2x =2 > 2
3
x> 2
x =1 1
3
NN\l
X
1g (3; ) = (3; )

Ortser: pCUICHUA HECT.

IMopsiToK BHINOJTHEHHUS 0TYETA MO MPAKTHYeCKO# padoTe
BrimoaauTs 3amadgus 1 — 7.

OTBeTUTH Ha BOIIPOCHI AJId 3aKPCTINICHUS TCOPETHUYCCKOI'O MaTepuraia.
OdopmMuTh OTUET TIO MPAKTHUECKOU padoTe.

OO0pa3zen oT4eTa N0 NPAKTUYECKOIT padoTe
Paznen.

Tewma.

Ha3Banue npaktuueckoii paOoTBHI.
YyeOHas 1Eeb.

Pemenus 3aganuii mpakTH4ecKoi paboTHI.
OTBeThI Ha BONPOCHI AJIS 3aKPEIUICHNS TEOPETUUECKOr0 MaTepraia
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Paznen 2 «lIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE).
Tema 2.1 «IIpsiMble H IVIOCKOCTH B IPOCTPAHCTBE)

Ha3Banne npaktuyeckoii padorsr Nel0:
«Pemenne 3a1a4 no teme: «IIpsiMble M IVIOCKOCTH B MPOCTPAHCTBEM»

YueOHasi neJib: IPUOOPECTH YMEHUS M HAaBBIKH IPUMEHEHHS N3YYEHHBIX TEOPETUYECKHX
(bakTOB B X0/1€ pelIeHus 3a1a4.
O0pa3oBaTesibHbIE Pe3yJIbTAThI
BJIaJICHHE OCHOBHBIMH MOHATHAMHM O IUIOCKMX M MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax,
UX OCHOBHBIX CBOMCTBax; c(hOPMUPOBAHHOCTh YMEHHUS PACIO3HABATH I'€OMETpUUYECKHE (PUTYpbI
Ha YepTexax, MOJCNIAX U B PealbHOM MUPE; IPUMEHEHHE U3YYEHHBIX CBOMCTB Ir€OMETPUUYECKUX
buryp u popmyi s pemieHusi TeOMETPUIECKUX 3a/1a4 U 33124 C IPAKTUIECKUM COJICPKAHUEM.
3agauu NpaKkTHYeCcKoil padoThI:
1.13yunTh TEOpETUYECKUI MaTepHUall.
2.BBINOIHUTE MPAKTUUECKYIO paboTy.
3.Cnath OTYET 1O NPaKTUYECKOM padoTe.
ObecneuyeHHOCTH 3aHATHSA (CpeaCcTBAa 00y4YeHMsI):
1.YuebHo-MeToquueCKas TuTeparypa:
Atanacsa JI.C., byryzoB B. ®., Kagommer C.b. m np. Marematuka: anreOpa W Hadaja
MaTemMaThyeckoro aHanuza. ['eometpus. 'eomerpus (0a30Bblil 1 yriayOnenHsiil yposau). 10—11
Knaccel. — M., 2014.
bammvakoB M.M. Maremartuka: yueOHUK U1 CTY. YUpeXIeHHH cpell. mpod. 0OpazoBaHuUs.
— M., 2014.
bammvakoB M.U. Marematuka. CO0OpHUK 3aa4 IO HIEHON HAaNpaBJIeHHOCTH: y4e0. mocodue
JUTSL CTYI. YUpeKIeHuH cpea. mpod. oopasosanus. — M., 2014.
2.Pabouas TeTpaab B KIETKY
3.Pa3znaTrounble MaTepHaibl: KAPTOUKU-33aHUs, HHCTPYKIIMOHHBIE KapThl — 20 MITYK.
4 KanpKynsaTop MpOoCTOM.
5.Pyuxa.

Kpartkue Teopernueckue u yaeOHO-MeTOAMYECKHE MATEPHAJBI IO TeMe MPAKTHYECKO
padoThbI

Ipsimble
Ilapannenvnuvle npsimvie - NpSAMbIE B IPOCTPAHCTBE, KOTOPBIE JIEXKAT B OHOM INIOCKOCTH U HE
IIEPECEKAIOTCSL.
Teopema o mapajieabHbIX NPAMBIX. Yepes mo0yro TOUKY MPOCTPAHCTBA, HE JISKAIIYIO Ha
JTAHHOM IPSIMOM, ITPOXOAMT INpsIMasi, IapajuleibHas JaHHOM, ¥ IIPUTOM TOJBKO O1HA. JleMma
0 nepecevYeHUH MJIOCKOCTH NapauieJIbHbIMU NPAMBbIMHU. Eciiu o1Ha U3 1BYX
NapaJuIeIbHBIX NPAMBIX MIEPECEKAET JaHHYIO IIJIOCKOCTh, TO U Ipyras mpsMas lepeceKkacT
3Ty IUIOCKOCTb.
IIpsimasi ¥ MIOCKOCTH
Tpu cryuas 63auMHO20 pacnonoAHCeHUs NPAMOU U NIOCKOCMU 8 NPOCMPAHCMEE:
IIpsimast JIeXKUT B IIIOCKOCTH.
[IpsiMast ¥ MIIOCKOCTh UMEIOT TOJIBKO OJTHY OOIIYIO TOUKY (T.€. IePECeKar0TCs).
[IpsiMasi ¥ MJIOCKOCTh HE UMEIOT HU OJTHOW OOIIeH TOUKH.
IIpamas u niockocms Ha3bIBAIOTCS MAPAIIICIIBHBIMU, €CJIM OHU HE UMEIOT OOIIUX TOYEK.
Ilpusnak napannenvHocmu RPAMOI U NIOCKOCU:
Ecnu npsimast, He npuHaiexaas IoCKOCTH, apajljiesibHa KakonH-1100 NpsSMoi, jexalieil B
3TOH MIIOCKOCTH, TO OHA NapaJljIeIbHO JaHHOH uiockoctu. Cm.Puc. 1.
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Puc.1
Ceoiicmeo npamoii, napanieabHoil RA0CKOCHU:

Ecnu B 01HOH U3 nepeceKarouxcs MI0CKOCTEN JIEKUT NpsAMasi, mapajuienbHast
JIpYroM INIOCKOCTH, TO OHA NapaJljiesIbHa JIMHUN [IEPECEUEHMS] INIOCKOCTEN.

IlnockocTH
Hapaﬂ/ze/szbze niockocmu — IJIOCKOCTH, HE UMECroue O6H_[I/IX TOYCK.

Hpu3nal<u napajiejibHocmu naockocmeii:
Ecnu nBe MNEPECCKAOIINUCCA IIPAMBIC OHHOI;'I IIJIOCKOCTH

<A ==~ COOTBETCTBEHHO MapasuieIbHbI JBYM MEPECEKAIOIINUMCS MPSIMbIM
"z O / JIPYrO# IJIOCKOCTH, TO 9TH IIOCKOCTH Napaslie/IbHBbL.
et Ecnu nBe mimockocTy nepneHIuKyIsspHbl OTHON U
(I e " TOM € NPSIMOH, TO 9T TJI0CKOCTH
napauieNbHBL.
Ceoticmea napanienbHulx NI0CKOCmel.
Ecnu nBe napasuieNbHble IIOCKOCTH MEePECEKAIOTCs TPEeThel

INJIOCKOCTBIO, TO JIMHUYW IEPECCUCHUSA IUTIOCKOCTEH napaaijiC/IbHBI.

OTPGSKI/I HnapaJiyICJIbHBIX MMPAMBIX, 3aKIIFOYCHHBIC MCKAY JABYMS
napauiCIbHBIMU IIJIOCKOCTAMU, PpaBHBI.

BOHPOCBI AJIA 3aKPCIVICHUS TEOPETUIECCKOIo MaTeépHuaJia K IPAKTUICCKOMY 3aHATHIO:

Kakwue npsimbie Ha3bIBalOTCA MapajieIbHBIMU?

Kaxkue nmiuockocT Ha3bIBarOTCS NapaieibHbIMUA?

Kak moryT pacronaratbcst IpsiMbl€ U INIOCKOCTH B IPOCTPAHCTBE?
HazoBure cBoiicTBa napajuiebHbIX MIIIOCKOCTEH.

3agaHus A1 NIPAKTHYECKOT0 3aHATHSA:
Bapuanr 1
1. IInockocth a nepecekaet cropoHsl AB u BC tpeyronbHuka ABC B Toukax D u E
COOTBETCTBEHHO, npuyeM AC || o. Haitogure AC, eciu BD : AD=3 :4uDE=10cMm .
2. OTpe3ok AB nepecekaeT IIOCKOCTH d, Touka C — cepennna AB. Yepe3 Touku A, B u C
NpoBe/ieHbI NapaJulesibHbIe IPSIMbIe, NepeceKae IVI0CKOCTh o B TOUKax A, B; u C;.
Hatimute CCj, ecnu 44 = 6 oMU BB = \2 JIM.
'V 2
3. Cropony CD tpeyronbHuka CDE miepecekaroT IIOCKOCTH & U ff, mapajuienbHble cTopoHe CE
COOTBETCTBEHHO B Toukax K u P, a cropony DE — B Toukax M u N, npuyem DK BABOE MEHbIIIE
PK, a CP BaBoe 6onbiie PK. Haiinute CE, ecnmu KM = 6 cM.
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4. ABCDA B C1D; — npsmoyronibHbii napamienenunen, AB = AD = 8 nm, AA; = 2 nm. Haiinure
wiowmanas ceuenuss BMKD, tne M — cepenuna B;Cj u K — cepenuna C;D;.

5. ABCDAB;C1D; —xy6. Touku E u F — cepenunst pedep 44; u CC; COOTBETCTBEHHO.
Onpenenure 4UCI0 CTOPOH CEUEHUS IIOCKOCTBIO, KOTOpas onpezaensercs Toukamu B, Eu F.

6. MCDN — pom06, nymriHa CTOpOHBI KOTOporo 4 cm; MNKP — napannenorpamm. Haiinure
nepuMeTp uerbipexyroiabauka CDKP, eciu NK =8 cmu « CMP = 60°.

7. B tpeyronbHoii mupamune MABC Bce pebOpa paBHbl 6 cMm. Haiinure mepumerp cedeHwus,
MPOBEJICHHOTO TapajuiesbHO cTopoHe BC u mpoxojsiuero yepe3 Touku A u K, rae K — cepenuna
BM.

8. ABCDAB;CD] — xy0. K — cepenuna AD, M — cepenuna CD. B kakOM OTHOIIIEHUH, CUUTAS
OT TOYKHU A, AenuT pedbpo AA TUIOCKOCTh, TpoxXoasias uepe3 Touku By, Ku M?

Bapuant 2

1. [Inmockocts B nepecekaeT ctopoubl MP u KP tpeyroibarka MPK COOTBETCTBEHHO B TOUKAX
Nu E, npuaem MK || p. Haiinure NE, ecniu MK =12 cmu MN : NP =3 : 5.

2. OTpe3ok CD nepecekaer IIOCKOCTh f, Touka E — cepenuna CD. Yepe3 touku C, D u E

NpoBeJleHbl MapaJjliesibHble NpsiMble, IepeceKallnie IJIOCKOCTh [ COOTBETCTBEHHO B
Toukax Cj,

Dy u E;. Haiinure EE;, ecu ¢c¢c =_6 cMu DD = \/3 CM.

1

3. [Inockoctu @ u f, napajienbHble cTOpoHe AB TpeyronbHuka ABC, nepecekaioT ctopony AC
COOTBETCTBEHHO B Toukax N u M, a cropony BC — B Toukax £ u K. Otpe3ok MN B Tpu pasza
6ombie orpeska CN, a otpe3ok AM BaBoe kopoue MN. Haiinute AB, ecnu NE = 12 cwm.
4. ABCDA B C1D| — npsaMoyronbHblil mapamienenunen, AB =AD =12 cm, AA; =3 cm.
Haiinure momans ceuenuss AKEC, rne K — cepenuna A;B; u E — cepenuna B;Cj.
5. ABCDAB;C1D| —ky0, E — cepenura CC;. OnpenenuTe 4uciio CTOPOH CEUCHUS IIOCKOCTHIO,
KOTOpasi MPOXOJIUT uepe3 TOUku A, By u E.
6. CDEK — poM0, ctopona kotoporo pasHa 8 cm; CKMN — napannenoropaMM. Haiinure
nepuMeTp uerbipexyroinbuuka DEMN, eciu KM =6 cmu « DCN = 60",
7. B tpeyronpHOi mupamune SMEF Bce peOpa paBHbl 4 cMm. Halimute mepumerp cedeHwus,
MIPOBEICHHOTO MapajuiesibHO pedpy MF u mpoxossiero yepe3 Touku £ u P, tie P — cepeauna
SF.
8. ABCDAB;CiD; — xy06, Touka E — cepenuna CD, F nenut pedpo AD B otHOmenuu [ : 3,
cuuTas OT Touku D. B kakoM oTHOIIEHHH ACIUT pedpo AA; (cuuTas OT TOYKH A) MIOCKOCTD,
IIPOXOJAIIas uepe3 Touku B, £ u F?

HNHCTpYyKIUSA 110 BHINOJHEHUIO PAKTHYECKOH padoThI
[Ipu pemiennn 3aga4 paccCMOTPUTE TPUMEPDI
1))

[NaHo:

A ABC,
ABeq,Ceaq,
AM = MC,
CN = NB.

Jokaaats: MN || a.

Jloka3aTenbeTBO
MN - cpennss nunust TpeyroiasHuka ABC, 3Hauutr MN || AB, AB €a.
Takum o6pazom, MN || a (Mo npu3HaKy NapaieNbHOCTH MPSIMON U TNIOCKOCTH).
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[awno:
D / & ABCD - Tpaneuus,
N ABe a,CD e a,
‘/}{l 'f AM=MD, CN=NB,
A B [oxasars: MN | a.
ey
HOKa3aTeHBCTBO

MN - cpemusist iunus Tpaneiun ABCD, 3naunt MN || AB; AB £ a (1o ycinoBuio),

Taxum o6pazom, MN || a (o mpu3HAKY MapaUIETLHOCTH MPSIMOM U TUIOCKOCTH).

3)

Cropona AC tpeyronsauka ABC napasnienbHa miIockocTu a , a croponsl AB u BC
NIEPECEKAIOTCSI C 3TOM MIIOCKOCThIO B Toukax M u N. Jlokaxwure, 4ro TpeyronbHukn ABC
1 MBN noo0HbL.

[lepen pemieHreM AaHHOMW 33a7a4d HEOOXOMMO BCIIOMHHTD MPU3HAKU TIOJO0HS TPEYTOJILHUKOB.
L]

A Aano:
) AABC,AC Il g,
Sowbn / AB~a=M,
—“’——\f BCAa=N.
s— ﬂc;xaza'rb: A ABC nogober A MBN
ﬂOKaE}aTeJIBCTBO

ITo yrBepxxaenuto : MN || AC. Torna yroa A = yrimy BMN (kak 0JHOCTOpOHHME TIpU
napauieTbHbIX IPSIMBIX).

yroia B - o0rmuii.

3. Takum obOpa3om, 1o 1ByM yriiam TpeyroiabHuK ABC mogo6en tpeyronsauky MBN.

4)Ha croponax AB u AC tpeyroabanka ABC B3sTbl cooTBeTcTBeHHO TOUKU D 1 E Tak, yto OE
5 cm u BD = 2/3. TlinockocTth a mpoxoaut uepe3 Touku B u C u mapainensHa orpesky OE.
Haitnure nmmny otpeska BC.

Oawo:
-y A ABC,
: DeAB, EcAC,
BCea, all DE,
DE = 5cm, BD /DA =2/3.

HaimTn: BC

Pewienue:
N3 ycnosus 3agaun Ne 26: tpeyronsHuk ABC nono6en tpeyronsHuky ADE.
Torza AB/AD = BC/DE, 5/3 = x/5, x =25/3, x =8'/3.
OTBeT: 81/3.

IMopsinok BBINMOJHEHHUS 0TYETA MO MPAKTHYECKOI padoTe
Boinonnuts 3aganus 1-8.
OTBeTUTH Ha BONPOCHI I 3aKPEIJIEHHSI TEOPETUYECKOTO MaTepHaa.
OdopmMuTh OTUET TIO MPAKTHUECKOU padoTe.

OO0pa3sen oT4yeTa MO NPaKTU4eCKO padoTe

Pazpnen.
Tema.
HazBanue npakTuueckoi paboTHI.
YyeOHas 1Eb.
Pemenus 3aganuii npakTHUECKON PabOTHI.
OTBeThI Ha BOMPOCHI AJIsl 3aKPEIUICHHUS TEOPETHUECKOr0 MaTepuraa.
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Pa3znea 2. [IpsiMble U MJIOCKOCTH B MPOCTPAHCTBE
Tema 2.1 IIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE

IIpakTHyeckas padora Nell
Pemenne 3aga4 no teme: «lleprneHauKy/aIsip 1 HAKJIOHHAA K IJIOCKOCTHD

YueOHasi neJib: IPHOOPECTH YMEHUS M HABBIKH MIPUMEHEHHS N3YYEHHBIX TEOPETUYECKIX
(bakTOB B X0/1€ pELICHUs 3a1a4

O0pa3oBaTesibHbIE Pe3yJIbTAThI
BJIa/ICHHE OCHOBHBIMU MOHATUSMU O ITUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpaX,
UX OCHOBHBIX CBOMCTBax; c(hOPMHUPOBAHHOCTh YMEHHUSI PACIO3HABATH T€OMETpHUYECKHE (PUTYPBHI
Ha YepTexax, MOJENSAX U B pealbHOM MUpPE; IPUMEHEHNE U3YUYEHHBIX CBOMCTB F€OMETPUUYECKUX
buryp u hopmyn Uit pelIeHrs TeOMETPUYECKUX 3a/1a4 U 33/1a4 C MPAKTUYECKUM COJEPKAHUEM.
3ajaum npakTU4ecKoil padoThbl:
1.3yunth TeopeTnueckuili Mmarepuail.
2.BBINIOTHUTE TPAKTUYECKYIO padoTy.
3.0¢dopMHTh OTHYET MO MPAKTHUECKOH padorTe.
O6ecnieyeHHOCTH 3aHATHS (CPeACTBA 00yYeHH):
1.YuebHo-MeToIMuecKas IUTepaTypa:
Aranacsn JI.C., byry3oB B. ®., Kagomues C.b. m ap. Maremaruka: anrebpa u Havana
MaTeMaTHuecKoro aHanuza. I 'eometpus. ['eomerpus (6a30Bblil 1 yrinyonaeHHbIH ypoBan). 10—11
Knaccel. — M., 2014.
bammvakos M.U. MatemaTuka: y4eOHHK I CTYA. YIPEKICHUHN cpe. mpod. oOpa3oBaHus. —
M., 2014.
bammvakos M.U. Marematuka. COOpHHK 3a/1a4 TpO(HIIBHON HAMIPaBICHHOCTH: yuel. mocoone
JUTSL CTYI. YYpEeXKIeHU cpell. mpod. oOpazoBanms. — M., 2014,
2.Paboyas TeTpazapb B KIETKY
3.Pa3naTounbie MaTepHabl: KAPTOUKHU-3a/IaHUS, HHCTPYKIIMOHHBIE KapThl — 20 MITYK.
4.KanbKyasTop IpOoCTOH.
5.Pyuxka.

Kparkue TeopeTtnueckue u y4eOHO-MeTOAUYECKHE MATEPHAJIbI 10 TeMe NPAKTHYeCKOI
padoThI

IleprieHAUKYJISIp U HAKJIOHHAS

IlepnieHAUKYISIPOM, OITYIICHHBIM U3 TAHHOW TOYKH JAHHYIO IJIOCKOCTh, HA3bIBAETCS OTPE3OK,
COEMHAIONIMN TaHHYI0 TOYKY C TOUYKOM TJIOCKOCTH U JIEXKAIIUMK HA MPSIMOiA,
MEePIECHIUKYISIPHON TI0cKOCTH. KOHEI[ 3TOro oTpeska, JieKaliuil B II0CKOCTH, HA3bIBACTCS
OCHOBAHHEM INepPIEeHIUKYJIAPA.

HaxkJjionHoii, TpoBEeICHHON M3 TaHHOW TOYKH K JAHHOM IUTOCKOCTH, HA3bIBAETCS JTHO00M
OTPE30K, COCIUHSIOIINN JaHHYIO TOUKY C TOYKOM IJTIOCKOCTH, HE SIBJITFOLIUNCS
MEPIICHIUKYJISIPOM K IUIOCKOCTH. KOHel oTpe3ka, Jexanui B INIOCKOCTH, HAa3bIBACTCA
OCHOBAaHHMEM HAKJOHHOM. OTpe30K, COeNHIIOUMNA OCHOBaHUS IEPIEHINKYIIIpa

HAaKJIOHHOW, MPOBEACHHBIX U3 OJHOM U TOM K€ TOUKH, HA3bIBAETCS MPOEKU el HAKJIOHHOM.
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AB — neprieHAUKYJISp K MIIOCKOCTH .
AC — naxnonnas, CB — npoeknus.
C — OCHOBaHME HAaKJIOHHOW, B - ocCHOBaHMe NMepHeHauKyJIpa.

Teopema o Tpex nepneHaAUKYy.JIsIpax
DopMyJIMPOBKA TEOPEeMBbI

Ecnu npsimas, mpoBeieHHas Ha MJIOCKOCTH Y€pe3 OCHOBAHUE HAKJIOHHOM, EPIEHIUKYIIIpHA €€
IIPOEKLINHU, TO OHA MEPIEHIUKYJIIPHA K HAKJIOHHOM.

A

OOpaTHas TeopeMe 0 Tpex MepHeHIUKYIsIpax
Ecnu npsimast, npoBeieHHast Ha INIOCKOCTH Yepe3 OCHOBaHKE HAKJIOHHOM, epIEHIUKYIIIpHA

HaKJIOHHOM, TO OHA MEPIECHANKYISIPHA U €€ MPOEKIUU.
A

BOHpOCbI AJIA 3aKPCIVICHUSA TEOPETUIECCKOIo MaTepuaia K IPAKTHYICCKOMY 3aHATHIO:

Jaiite onpeeneHue NeprieHANKYIspa, OCHOBAHUS NIEPIICHIUKYIISIPA, PACCTOSHUS OT TOYKH 10
TUTIOCKOCTH, HAKJIOHHOM, OCHOBAHHSI HAKIIOHHOM, TIPOEKIIUU HAKIIOHHOM1?

Chopmynupyiite TeopeMy 0 Tpex MepHeHAUKYIIpax.

4.Chopmynupyiite 0OpaTHYIO TEOPEMY O TPEX MEPICHIUKYISIPax
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3agaHus 118 NPAKTHYECKOI0 3aHATHA:
Bapuanr 1

1. ABCD — xBanpar, BM 1 (ABC). Haiinute otpe3ok DM, ecnu AB = W2 cM, a BM =5 cm.

2. KO — nepneHauKyIsp K MWIOCKOCTH a, KM u KP — HakJIOHHbIE K TJIOCKOCTH @, OM n OP —
IIPOEKLIMN HAKIOHHBIX, IPUUEM CyMMa UX JJIuH paBHa 15 cMm. Haiinurte paccrosinue ot Touku K
JI0 TIocKoCTH a, eciii KM =15 cm u KP = jp-/yCM.

3. Tpeyronpauk ABC — npsimoyroyibHbid, « C = 90" , AC =8 cm, BC = 6 cm. Otpesok CD —
neprneHauKyIsp K miockoctu 4A8C. Haligure CD, ecnu paccTosiHuE OT TOYKU D 10 CTOpOHBI 4B
PaBHO 5 CM.

4. TpeyronsaHuk MKN paBHOCTOPOHHUI CO CTOPOHOM, paBHOH 18 cM. Touka C ynaneHa ot
BepIrH TpeyronbHuka MKN Ha 12 cm. Haiinute pacctosiHue ot Touku C 1o miaockoctu MKN.
5. ABCD — kBagpar. Touka M ynaneHa oT CTOPOH KBajJpara Ha 3/> cM. Haiiaure nepumerp
KBaJpaTa, eciiv Touka M yznaneHa ot iockoctd ABC Ha /ycMm.

6. ABCDAB;C1D| — xy0. Halimute paccrosinue Mexay npsmbeiMu AB; u BC, ecniu pedpo Kyda
PaBHO 2/2 CM. /—

Bapmuanr 2
1. CDEK — kBagpar co cTopoHOM, paBHOM 2 cM. BD 1 (CDE). HalinuTte paccTosiHME OT TOYKH B
1o miockoctu CDE, ecniu BK = _\/jQ_CM.

2. BO — nepneHAuKyIsip K MI0CKOCTH d, BA n BC — nHakinonnbie, O4A u OC — ux NpoeKIuUu Ha
IUIOCKOCTh @, NMPUYEM CyMMa MX JiauH paBHa 24 cMm. Haiinure pacctosHue oT Touku B 10
IJIOCKOCTH @, eclii AB = 4/¢cMm 11 BC = 12 /, oM.

3. TpeyronbHuk ABC — OpsIMOYTOJbHBIN, / A = 600, 2 C=90". CH - Bhicora TPEyroJibHUKA
ABC, npuueM CH = 8 cMm. Otpe3ok BK NepneHAUKYISp K IUIOCKOCTH TpeyroibHuka ABC.
Haiinure otpe3ok BK, eciu paccrosiHue oT Toukd K 10 ctoponbl AC paBHO 20 cM.

4. Tpeyronbauk ACD - paBHocTopoHHUI. Touka S ynaneHa ot BepiiuH tpeyroibauka ACD Ha 6
CM, a OT T1ockocTu TpeyrojibHuka ACD Ha 3 cMm. Halinute cropony tpeyroyibHuka ACD.

5. ABCD — KBazipaT ¢ IIepUMETPOM, PaBHbIM 16 +/3 ew/Touxa E yAaJieHa OT BCEX CTOPOH
kBazapara Ha 4 cMm. Haitnure paccrostaue Touku E ot tuiockoctu ABC.

Ne 6. ABCDAB,CD] — Ky0, pebpo KOTOPOro paBHO /3 cM, Haiiure paccTosHue MeK 1y
npsimeiMu CCy u DBj.

NHCTpYKIUSA 110 BHINOJHEHUIO PAKTHYECKOH padoThI
[Ipu pelreHuu 3a1a4 paccCMOTPUTE TPUMEPDI

Hano: ABCD kBanpat; AM - npsimasi; AM L (ABCD); AC N BD = O (puc. 1).

Hoxkazate: a) BD L (AMO); 6) MO L BD.
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Jloka3aTenbCTBO:

Tak xaxk MA L1 (ABCD), o MA L BD (o ompeneneHuio NpsAMOH, NEpHEHIUKYISIPHON
mwiockoctr). BD L AC (mo cBoiicTBy muaronaie kBagpara). MA < (MAO) u AC € (MAO),
MA N AC = A. CnenoBarenpHo, BD L (MAO) (1o npu3Haky NepreHIuKyIIpHOCTH IPSIMOU 1

IJIOCKOCTH).

Tak xak BD 1L (MAO), o BD 1 MO, MO < (MAO) (110 onpeie/ieHro MPsIMOH,
NEePIEHINKYISIPHOH TIOCKOCTH).

Hano: AB - otpesok; a; AB L a; O - cepenuna AB, O € a; XA = XB. (puc. 2).

Joxkazate: X € a.

/ T
1“" . a
v i
i ‘h-‘ [
Puc. 2 \

JlokazarenbCcTBO:

B

Ecmu X € AB, 10 X =0, u nostomy X € a.
Eciu X & AB, 1o XO - menuana AAXB. AAXB - paBHOOeIpeHHBIH (10 ONpeeneHuio),
3Ha4uT, XO - BbICOTA (110 CBOWCTBY MEJMAaHbl PABHOOCIPSHHOTO TPEYTObHUKA), TO ecTh XO L

AB. Takum o6pazom, O € XO, O € AB u XO L AB, cnegoBarensHo, XO C a (mmo 3amade No
134)u X € a.

Hano: AABC; AB=AC=BC; CD L (ABC); AM =MB, DM = 15, CD = 12 (puc. 3).

Haiiti: SAADB.
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Pentenue:

CD 1L (ABC)=CD L ACuCD L BC, toects LZACD = £LBCD =90°u AADC, ABDC -
IPSIMOYTOJIBHBIE.

AADC = ABDC (mmo aBym karetam): DC - o6muii, AC = BC (mo ycnosuto). 3uauut, AD = BD
(kaK COOTBETCTBYIOIIME B paBHBIX TpeyroibHUKax), Toraa AADB - paBHOOenpeHHbil (10
onpeneneHuto) 1 DM - meamana. CnenoBatenbHo, DM - BbicoTa (10 CBOWCTBY MEAHAHbI
PaBHOOEIPEHHOTO TPEYTOJILHHUKA).

3) DC L MC = LDCM =90° u AMCD - nnsmovronkipiii. [To Teopeme Iudaropa: MD2 =
DC2 + MC2. Torna MC=y{DM* ~DC* =4/15* -12* =9,

AMCB - npsimoyrosbHbIii (LZCMB = 90°, tak kak CM - Meauana u Beicota B AABC -

ZB = 60° sin .{B:EE-,
PaBHOCTOPOHHEM), BC  1orma
po=-2¢ _..2 18 =EJ_§=5J3,.43=BC

3 A3 3

sin 607

|

(o ycnoBwio),

1 l
Saupg =—DM -AB, 5,08 =—-15-643 =453 .
5) “MPE T <A (OtBer: 45V3.)

4) Jlan Terpasap MABC, yromnensii, rie D € AC, MB L AB. Haiinure MD u Svpp, ecin MB
=BD =a.

Hano: MABC - terpasap; MB L AB, MB L BC; D € AC, MB =BD =a (puc. 4).

Hoxazars: AMBD - npsiMOyToibHBIM.

Hatitu: MD; SmBD.
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A Puc. &

Pemenne:

Tak xax M8 L AB, MB L BCu AB N BC=B: AB c (ABC), BC c (ABC), 1o MB L (ABC)

(1Mo mpU3HAKY MEPIEeHIUKYISIPHOCTH MPSIMON U TIOCKOCTH).

3uaunt, MB L 8D, BD < (4BC) (Mo onpeAeneHuIo MpsIMOH, MEePIEeHANKYIIPHOM MIIOCKOCTH),
to ectb £LMBD = 90°, a 3Hauut, AMBD - npsiMOyroJibHbIi.

= 3. 2 -
AMBD, no teopeme IMudaropa: MD' = BM' + BD', MD” =4’ + o' = 20", MD = ay2.

2

&
aﬁ:i;—.j

Susp = MB-BD, smﬂ:%a*w

-
3) 2 2 " (Otser: )

IMopsinok BHIMOJTHEHUS 0TYETA MO MPaKTHYeCKO# padoTe
Brmonuuts 3amanus 1-7.
OTBETUTH HAa BONPOCHI IS 3aKPETICHHSI TEOPETUICCKOTO MaTepHara.
O opMHUTB OTYET IO MPAKTUYCCKOMN padoTe.

O0pasen oT4yeTa Mo MpaKkTH4ecKoii padore
Paznen.
Tema.
YueOHas 1enb.
Ha3zBanue nmpakTudyeckoi paboTsl.
Pemenus 3agannii mpakTH4eCcKon pabOTHI.
OTBeTBI Ha BONPOCHI AJIS 3aKPEIUICHNS TEOPETHIECKOr0 MaTepHaa.
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Paznen 2 IlpaMble ¥ IIOCKOCTH B MPOCTPAHCTBE
Tema 2.1 IIpsiMble U MJI0CKOCTH B IPOCTPAHCTBE

IIpakTyeckas padora Ne 12
Pemenne 3a1a4 no remMe: «YroJa Mexay npsiMoi M miockoctbio. TeopeMa o Tpex
nepneHauKyJsipax»

YueOHasi neJib: IPHOOPECTH YMEHUS M HAaBBIKH MPUMEHEHHS N3YYEHHBIX TEOPETUYECKHX
(bakToOB B XO/I€ pelIeHus 3a/1a4
O0pa3soBaTe/bHbIE Pe3yJIbTAThI
BJIaJICHHE OCHOBHBIMH MOHSATHAMHU O IJIOCKUX U MPOCTPAHCTBEHHBIX F€OMETPHUUECKUX (UTypax,
UX OCHOBHBIX CBOMCTBaX; C)OPMHPOBAHHOCTh YMEHUs paclo3HaBaTh F€OMETpHUUECKUEe (QUTyphl
Ha 4epTekKax, MOJEIAX U B PEAIbBHOM MHUPE; IPUMEHEHHE U3yUEHHBIX CBOMCTB F€OMETPUUECKUX
buryp u popMyt s pemeHusl TeOMETPUIECKUX 3a/1a4 U 33124 C MIPAKTUIECKUM COJIEPKAHUEM.
3agayu npakTH4ecKoil padoThl:
1.M3yunTth TEOpETUUECKUI MaTEpHal.
2.BBINOTHUTH MPaKTHUECKYIO paboTy.
3.CnaTp OTYeT Mo NpaKTUYECKOM padoTe.
O0ecnieueHHOCTD 3aHATHS (CPeACTBA 00y4YeHHs):
1.YuebHo-MeTOqMUECKast TUTEpATypa:
Atanacsa JI.C., byryzoB B. ®., Kagommer C.b. m np. Marematuka: anreOpa W Hadaja
MaTeMaTuueckoro ananusa. ['eometpusi. ['eometpus (06a30Bblil u yrioyOnennslit yposau). 10—11
Knaccel. — M., 2014.
bamvakoB M.M. MaTtemartuka: y4eOHUK IS CTYA. yUpEeKIeHUH cped. mpod. oOpa3zoBaHHs. —
M., 2014.
bammvakoB M.M. Matemaruka. COOpHHK 33124 IPOUITHHON HAPABICHHOCTH: y4uel. Mocooue
JUIS CTYA. yupexaeHui cpen. npod. odpazoBanus. — M., 2014.
2.Pabouas TeTpazpb B KIETKY
3.Pa3naTounble MaTepHasbl: KAPTOUKHU-3a/IaHUS, MHCTPYKIIMOHHBIE KapThl — 20 MITYK.
4.KanbKyasaTop IpOoCTOH.
5.Pyuka.

Kparkue TeopeTnyeckne U y4eOHO-MeTOAMYECKHE MATEPHUAJIBI 110 TeMe MPAKTHYECKO
padoThI

VYoM MexIy HakJIOHHOH K Iu1ockocTH (mpsimast PO) 1 IIIOCKOCTBIO Ha3bIBAOT YIOJ MEKIY
ATON HaKJIOHHOM M ee mpoeKiuel Ha miaockocTs (npsmas P'O.)
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Ecau IpsAMasd napajji€jibHa IIJIOCKOCTHU, TO YIroJ MEXIY HpHMOﬁ " IJIIOCKOCTBIO
CUMTACTCA PAaBHBIM HYJIIO.

a

Ecnu npsimMast JIeXKUT B IJIOCKOCTH, TO YTOJ MEX]y NPSIMOU U IJIOCKOCTHIO CHNUTAETCS
PaBHBIM HYJIIO.

a
.

(&)

Ecaun npsAaMas NCPpHIECHIAUKYJIAPpHA IMIJIIOCKOCTHU, TO YIOJ MEXKIY HpHMOﬁ " IJIOCKOCTBIO
i

cuntaercsi paBHeIM 90° ( 2 panman).

Teopema o Tpex nepneHaAuKy.aIspax

Teopema o Tpex nepneHaAuKysgpax. Eciiv HakJIOHHAs a K IJIOCKOCTH 0, HEPIECHIUKYJIIpHA
K MIPSMOU b, JiexkaIie Ha MITOCKOCTH ¢, TO M IPOESKIIHs HAKJIOHHOW a' Ha TJIOCKOCTh O
NEPIeHIUKYISIpHA K IPSIMOH b.

Hoxka3zarenbcTBO. PaccMOTpUM Clie Ny pUCyHOK:

Ha pucynke 3 O0ykxBoit O 0003HaueHa ToUKa IepeceueHuss HaKJIOHHOM a ¢ TUNIOCKOCThIO o.. Touka
P — npousBosbHas TOuka Ha NpsIMOM a, a Touka P' — 370 mpoeknus Touku P Ha NIOCKOCTD 0.
[IpoBenem uepe3 Touky O mpsimyto b', napaniaensHyto npsaMoit b. Eciu npsimas b mpoxoaut
yepes Touky O, To npsiMas b', coBnaaer ¢ npsaMoit b.

ITockonbky PP' — nepnenaukysap K miockocTu o, To npsimas PP' nepnenaukynsapsa k
npsmoii b'. [Ipsmas a nepnenauKyssipHa K npsiMmoid b' o ycnosuto. Takum o0paszom, npsimast b’
NEePIEeHINKYJIApHA K ABYM nepecekaromumces rnpsmbeiM PO u PP', nexamum B miockoctu POP'. B

CUITYy IIpU3HAKA MCPICHANKYJIAPHOCTHU H[)HMOP’I U IJIOCKOCTH I10JIYyHaeM, 4TO IIpsaMas b'
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nepreHIuKyJIIspHa K miockoctd POP', oTkyaa BeITekaeT, 4yTo npsmas b' nepneHuKkyssipHa 1
K IpsiMoi a', nexatielt Ha mockoctu POP'. Teopema noka3zana.

Bomnpocs! 1151 3aKpenJieHHsl TeOPeTHYECKOr0 MaTepHasia K NPaKTHYeCKOMY 3aHATHIO:

VYron Mexay npsiMod U IJIOCKOCThIO (IIEPEUYUCIIUTE BCE BO3MOKHBIE CTyYaH)
Cohopmynupyiite TeopeMy 0 Tpex NepHeHIUKYIsApax?

3aua}mﬂ AJISI IPAKTHYE€CKOI'0 3aHATUA

Bapuanr 1.
1. ITnockocts a nepecekaet cropoHsl AB u BC tpeyronsauka ABC B Toukax D u £
COOTBETCTBEHHO, TpudyemM AC || o. Haitmure AC, ecmu BD : AD=3:4uDE=10cMm.

2. Otpe3ok AB mepecekaeT IIOCKOCTh a, Touka C — cepeauHa AB. Yepe3 touku 4, B u C
MIPOBE/ICHBI MAapaJIeIbHBIE MPSMbIE, IEPECEKAIOIINE IIIOCKOCTh o B TOUKax A;, B, u C;.

Hatiqure CCj, ecnmu 44 = oM u BB = \2 JIM.
rd 2

3. Cropony CD tpeyronbauka CDE nepeceKkaroT IJIOCKOCTH o U f, mapajuienbHble ctopoHe CE
COOTBETCTBEHHO B Toukax K u P, a cropony DE — B Toukax M u N, npudyem DK BJIBO€ MEHbIIIE
PK, a CP BaBoe 6onbiie PK. Haiigute CE, ecniu KM = 6 cwm.

4. Tpeyronbuuk MKN paBHOCTOPOHHUH cO CTOpOHOM, paBHOU 18 cM. Touka C ynayieHa ot
BepiuH TpeyroyibHuka MKN na 12 cm. Haiigute paccrosinue ot Touku C 10 miockoctu MKN.

5. ABCD — kBanpat. Touka M ynaneHa oT CTOPOH KBaJpaTa Ha 332 oM. Haiinure nepumetp
KBaJ[paTa, eciy Touka M ynaneHa ot miockoctd ABC Ha b om.

6. IlmockocTh a mepneHAuKYJIIpHa TIOCKOCTH f. Touka 4 MpUHAIIEKHUT TUIOCKOCTH a. OTpe3ok
AA| — neprneHAuKYIISIp K TUIOCKOCTH f3, TOUKa B MPUHAIICKUT TUIOCKOCTH f U BB -

NEepHeHANKYIISIp K miockocTu o. Haiaure AB, ecmu AA; =8 cm, BB =12 cm, A|1B] = 4\\5 CM.

7. ABCDAB;C1D| — xy0. Halimute paccrosinue Mexay npsmbeiMu AB; u BC, ecniu pebpo Kyda
paBHO 22 emd

Bapuanr 2.
1. ITnockocts f nepecekaet ctopoHsl MP u KP tpeyronbHuka MPK cOOTBETCTBEHHO B TOUKax N
u E, npuuem MK |F,B Haiigure NE, eciu MK =12 cmu MN : NP =3 : 5.

2. Otpesok CD mepecekaer 1iockocTh f, Touka E — cepeauna CD. Yepe3 Touku C, D u E
NPOBE/ICHBI apajielibHbIE MPsAMBIE, IEPECEKAOIIHE IIIOCKOCTh f COOTBETCTBEHHO B Toukax C,

Dj u E;. Haiimure EE;, ecu ¢¢ =_0 cMmu DD = V3 em.

1

3. IInockoctu a u f, napaniensHble cropone AB Tpeyronbauka ABC, nepecekator cropony AC
COOTBETCTBEHHO B Toukax N u M, a ctopony BC — B toukax £ u K. Otpe3ok MN B Tpu paza
oombiie orpeska CN, a otpe3ok AM BaBoe kopoue MN. Halinute AB, ecnmu NE = 12 cm.

4. Tpeyronbuuk ACD - paBHocTOpoHHMI. Touka S ynaneHa ot BepiiuH TpeyrojibHuka ACD Ha 6
CM, a OT IIockocTu TpeyrosnbHuka ACD Ha 3 cMm. Halinure ctopony tpeyroinsHuka ACD.
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5. ABCD — xBazipaT ¢ IepUMETPOM, PaBHBIM 16 +/3 cm/Touxa E yAaJIeHa OT BCEX CTOPOH
KkBajgpaTa Ha 4 cM. Haiinute paccrositnue Touku E ot miockocti ABC.

6. IlmockocTe o mepneHAUKYIspHAa K IuiockocTH f. Touka C NPUHAANEKHUT IUIOCKOCTH .
Otpesok CC; — nepneHauKyIsp K IIOCKOCTH f, Touka D MpUHAMIEKUT TUIockocTd ff u DD -

NEPNEHIUKYIIAP K Mmockoctu o. Halinure uymmny otpeska C;D;, KOTOPBINA NPUHAAIEKUT JIUHAN
nepeceueHus miockocreit a u B, ecnmu CC; =8 cm, DD =12 cm, CD = 15 cm.

7. ABCDAB;C1D| — ky0, peOpo KOTOPOTO paBHO N32 cm. Haiinute paccrosinue Mexmy
npsimeiMu CCy u DB;.

HNHceTpyKuus o BHINOJTHEHHIO PAKTHYECKON padoThl

[Tpu perieHny 3a1a4 pacCMOTPUTE IPUMEPHI
Hano: ABCD kBagpar; AM - mpsimasi; AM L (ABCD); AC N BD = O (puc. 1).
Hoxkazats: a) BD L (AMO); 6) MO _L BD.

JlokazarenbCcTBO:

Tak xaxk MA L1 (ABCD), o MA L BD (o ompeneieHuio NpsIMOH, NMEpHEHIUKYISIPHON
miockoctr). BD L AC (o cBoiicTBy nuaronaiei kBaapara). MA < (MAO) u AC € (MAO),
MA N AC = A. CnenoBatenpHo, BD L (MAO) (1o npu3Haky NepreHIuKyIIpHOCTH IPSIMON 1
IJIOCKOCTH).

Tak kak BD L (MAO), o BD L MO, MO c© (MAO) (110 onpeaeneHuto mpsiMoii,
NEePIEHIUKYJIIPHON MJIOCKOCTH).

Jano: AB - otpesok; a; AB L a; O - cepenuna AB, O € a; XA = XB. (puc. 2).

Joxkazate: X € a.

/ x<:"
o \

B
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JlokazarenbCcTBO:

Ecmu X € AB, 10 X =0, u nostomy X € a.

Eciu X & AB, 1o XO - menuana AAXB. AAXB - paBHOOGeIpeHHBIH (10 ONpeeneHuio),
3HauuT, XO - BbICOTA (110 CBOMCTBY MEAMAaHbI pABHOOEAPEHHOIO TPEYrojbHUKa), TO ecTh XO L
AB. Takum o6pazom, O € XO, O € AB u XO L AB, cnenosarensho, XO C a (1o 3agaue Ne
134)u X € a.

Hano: AABC; AB=AC=BC; CD L (ABC); AM =MB, DM =15, CD = 12 (puc. 3).

Haiitu: SAADB.

Pemenue:
CD L (ABC)=CD L ACuCD L BC,toectb LZACD= £LBCD =90° u AADC, ABDC -
HPSIMOYTOJIBHBIE.

AADC = ABDC (no nBym kareram): DC - o0uwmii, AC = BC (no ycnosuto). 3uauut, AD = BD
(KaKk COOTBETCTBYIOIIME B PABHBIX TpeyroibHukax), toraa AADB - paBHOOenpeHHBIH (110
onpenenenuto) 1 DM - meamana. CnemoBatenbHo, DM - BbicOTa (10 CBOWCTBY MEIHAHBI
PaBHOOEAPEHHOTO TPEYTOJIBHUKA).

3) DC L MC = LDCM =90° u AMCD - nnsmovronkHpiii. [To Teopeme udaropa: MD2 =
DC2 + MC2. Tornma MC__‘JDMZ -DC* ——.-J[j! -12%2 =9,

AMCB - npsimoyroinbHblit (£LCMB = 90°, Tak kak CM - meauana u Beicota B AABC -

ZB = 60° sin .:'B:Eg-,
paBHOCTOpOHHeM), BC TOraa
pc=-2¢ _..92 I8 =M=ﬁﬁ,AE=EC

sin60® 43 3 3
2 (o ycnowuio),

1 1
Saupg =—DM -AB, 5,00 =—-15-643 =453 .
5 HRTY =T (Otret: 453.)

4) au tetpasap MABC, yroneusiid, rie D € AC, MB L AB. Haitnute MD u SmBDp, eciiu MB
=BD =a.
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Jano: MABC - tetpasnp; MB L AB, MB L BC; D € AC, MB = BD = a (puc. 4).
Hokazats: AMBD - npsiMOyroiabHBbIH.

Haiitu: MD; SMBD.

A Puic. 4

Pemrenue: Tak
cax MB L AB, MB L BC w AB N BC = B: AB c (ABC), BC c (ABO), to MB L (ABC)

MPU3HAKY MEPIEHIUKYIIPHOCTH NPSAMOH U IIIOCKOCTH).

(mo

3HauwT, MB L BD, BD — (4BC) (Mo ompeneneHuo NPSIMOH, MePIEHAUKYISIPHON MIIOCKOCTH),
to ectb LMBD = 90°, a 3Hauut, AMBD - npsiMOyTOJIbHBIHA.

AMBD, no teopeme Iludaropa: MD* = BM' + BD', MD* = o’ +a" = 22°, MD =ay2.

2 2
sm=lm-sﬂ.smﬂ:%a*a="— a7 %

3) 2 2’ (OtsBer: )

ITopsinok BBINMOJHEHHUS 0TYETA MO MPAKTHYECKOIl padoTe

Brimoaauts 3amanus 1-7.
OTBETUTH HA BOIIPOCHI ISl 3aKPEIJICHUSI TEOPETUUECKOT0 MaTepuara.
OdopmMuTh OTUET TIO MPAKTHYECKOUH padoTe.

Oo0pa3zen oT4yeTa MO NPaKTUYECKOM padoTe
Paszpnen.
Tema.
YyeOHas 11€J1b.
Ha3Banue npakTuueckoi paboThlI.
Pemenus 3aganuii mpakTH4ecKoi padoThI.
OTBeThl Ha BONPOCHI AJIs 3aKPEIUIEHUS] TEOPETUUECKOI0 MaTepraa.
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Paznen 2 [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
Tema 2.1 [IpsaAMble U JIOCKOCTH B MPOCTPAHCTBE

IIpakTHyeckas padora Ne 13:
Pemienne 3aga4 no teme: «IIpu3Haku M cBOiiCTBa NapauleJIbHBIX H MePHeHIHKYJISAPHBIX
IIOCKOCTEH

YueOHas 1eib: HAYYUTHCS IPUMEHSITH MPU3HAKH U CBOMCTBA MapalJIebHbBIX U
NEPHEHANKYIJISIPHBIX INIOCKOCTEN NP PELICHUU 3a]1a4.
O0pa3oBaTesibHbIE Pe3yJIbTAThI
BJIa/ICHHE OCHOBHBIMU MOHATUSMU O ITUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPHUUECKUX (PUTYpaX,
UX OCHOBHBIX CBOMCTBax; c(hOPMHUPOBAHHOCTh YMEHHUSI PACIO3HABATH T€OMETpUUYECKHE (PUTYPBHI
Ha 4yepTexax, MOJENAX U B pealbHOM MUpE; IPUMEHEHNE U3YUYEHHBIX CBONCTB F€OMETPUUYECKUX
buryp u hopmyn Uit pelIeHrs TeOMETPUYECKUX 3a/1a4 U 33/1a4 C MMPAKTUYECKUM COJEPIKAHUEM.
3agaum npakTH4YecKoil padoThI:
N3y4uTh TEOpEeTUUECKUl MaTepHall.
BoInonHuTh NpakTuyecKyo padory.
Craatp oT4eT 1o mpaKkTU4ecKoil padore.
ObecneyeHHOCTH 3aHATHSA (CpeaCcTBA 00y4YeHMsI):
1.Y4yeOHO-MeTOAMYECKas TUTEpaTypa:
Anumos II.A. u np. Anre6pa u Hayana ananuza. 10 (11) k1. — M., 2012.
Kommoropos A.H. u np. Anrebpa n Havdana ananuza. 10 (11) k1. — M., 2012.
bamvakoB M.M. Anrebpa u Hauana MareMaTH4eCcKOro aHaim3a (6a30Bblid ypoBeHb). 10
k1. — M., 2009.
2.Paboyas TeTpazapb B KIETKY
3.PazmarouHbie MaTepHualibl: KAPTOUKHU-3a1aHUS, MTHCTPYKIIMOHHBIE KapThl — 20 MTYK.
4.KanbKyasTop IpoCTOH.
5.Pyuka.

KpaTkue TeopeTnyeckue u yuedHO-MeTOANYECKHE MATEPHAJIBI 10 TeMe MPAKTHYeCKOH
padoThI

Ilapannensvnvle niockocmu — NIIOCKOCTH, He MMeIOLMe 00IIUX TOYeK.
IIlpusnaku napannervnocmu nI0CKOCmell.:
Ecnu nBe nepecekaiommuecs npsiMmbie 0JHOM MJI0CKOCTH COOTBETCTBEHHO MapaJliieIbHbI
JABYM NepeceKkaomuMcs NPAMBIM JIPYyTroi

i IJIOCKOCTH, TO 3THA IVIOCKOCTHU IMAPAJ/LJIC/IbHBI.
4 g, ™
T/t
3 5 bz —~

Ecnu aBe miaockocTn NEPHEHANRYJJIAPHBI OJHOH H TOH XKe
l'lpﬂMOﬁ, TO 3TH IVIOCKOCTH Mapa/uieJIbHBI.

Ceoticmea napannenvbHbix nI0CKOCMELL:
Ecnu nBe mapansesibHbIe IJIOCKOCTH MEPECEKAIOTCHA TPeTheil MJI0CKOCTHIO, TO
JIMHUHU TNepecevyeHus MIOCKOCTel mapajiejbHbl.
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OTpe3KI/I nmapauieJIbHBIX IPAMBIX, 3AK/IIOYECHHBIEC MEKAY ABYMS IMapa/lji€e/IbHbIMHU
IVIOCKOCTAMMU, PABHBI.

JIBe nepecekaromuecs INIOCKOCTH Ha3bIBAIOTCA NMEPHEeHAUKYJIAPHBIMH, €CIIH YIOJ MEKIY
HHMMU paBeH JE€BIHOCTA Ipaaycam.

ITepecekaromuecsi III0CKOCTH HA3BIBAIOTCH NEPIEHIUKYJIAPHBIMH, €CIIU TPEThS IUNIOCKOCTD,
NEPIEHANKYJISIPHAS PAMOU MIEPECEYEHUS ITUX IIJIOCKOCTEM, IEpeceKaeT ux Mo
MEPIIEHIUKYISIPHBIM IIPSIMBIM

Eciu miockoct @ ¥ f nepreHauKyIsSpHbL, TO MOKHO TaKKe CKa3aTh, YTO MIOCKOCTh &
HEPICHANKYIISPHA K IUIOCKOCTH £ MM IUIOCKOCTh 5 TepHeHIuKySIpHA K IIIOCKOCTH &
[ToaToMy neprneHauKyIJIpHBIE FIOCKOCTH YaCTO Ha3bIBAIOT B3aMMHO NEPIIECHINKYJIIPHBIMU.
Ka4eCTBE MPUMEPA NMEPIEHIUKYIISIPHBIX INIOCKOCTEW MOXKHO IIPUBECTHU INIOCKOCTH CTEHBI U
I1oj1a B KOMHare.

IIpu3HaK nepneHIUKYJISAPHOCTH ABYX IIOCKOCTEH

Ecnu ogHa u3 AByX IUIOCKOCTEN IIPOXOJUT YEPE3 NPAMYIO, IEPIICHIUKYIIIPHYIO K

JIPYTroi INIOCKOCTH, TO 3aaHHbIE IIJIOCKOCTH MEPIIECHIUKYIISIPHBL.

| ica
L g = als

i /

CaoiicTBO NEPHECHIAUKYJIAPHBIX IJIOCKOCTel

Ecnu npsimast JIeKUT B OAHOU U3 IBYX B3aMMHO NEPIEHIUKYIISIPHBIX IUIOCKOCTEN U
NEPIIEHAUKYJIAPHA JINHUU UX NIEPECEUEHMS], TO 3Ta IpsAMas EPIECHINKYIISIPHA
BTOPOM IIJIOCKOCTH.

B fIJ_B
oNP=n |= [L1Lp
n Iln

Bonpocs! 1151 3aKkpenjieHus TEOPeTHYECKOro MaTepruaia K NPaKTHYeCKOMY 3aHATHIO:

Kakue ninockocTy Ha3bIBatOTCS NapasieIbHbIMU?
Ha3zoBuTe npu3Haky napaiieabHOCTH MI0CKOCTEN?
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Kaxkne miockocT B IpOCTPaHCTBE HA3BIBAKOTCS NEPIEHANKYJIIPHBIMU?
CohopmynupyiiTe npu3HaK NEepHEHIUKYIIPHOCTH TIOCKOCTEH.
[IpuBeauTe npuMepsl NEPIEHIUKYISIPHBIX TIOCKOCTEH.

3agaHus 119 NPAKTHYECKOI0 3aHATHA:
Bapuanr 1

1. ABCDAB;C;D; — xy6. Touku E u F — cepenunsi pedep AA4; u CC; coorBeTcTBeHHO. Omipenennre
YHUCJIO CTOPOH CEYEHUS IIOCKOCTBIO, KOTOpasl onpeaenserca ToukamMmu B, E u F.

2. MCDN — poM0, niiHa CTOPOHBI KOTOporo 4 cM; MNKP — napamienorpamM. Haitinure mepumetp
yetbipexyronsHuka CDKP, ecmu NK =8 cmu « CMP = 60°.

3. B tpeyronbHoit nupamune MABC Bce pedpa paBHbl 6 cM. Haliiure nepumerp ceueHusl, MPOBEIACHHOTO
napayuenbHo ctopoHe BC u mpoxopsmiero yepe3 Touku 4 u K, rne K — cepenuna BM.

4. ABCDA B;C;D; — xy6. K — cepennna AD, M — cepequaa CD. B kakoM OTHOIIIEHHH, CUNUTAs OT TOUKH
A, nemut pedbpo AA; MIOCKOCTh, MPOXOAsIIas uepe3 Touku B, K u M?

5. KO — nepnieHaukynsp K miockoctu a, KM u KP — HaklIOHHBIE K IIockocTH o, OM n OP — npoekuuu
HaKJIOHHBIX, IPUYEM CyMMa X JUIHH paBHa 15 cMm. Haliaure pacctosnue ot Touku K 10

INIOCKOCTH o, eciii KM =15 cmu KP = 103/5 CM.

6. Tpeyronbuuk ABC — mpsimoyronpHeil, £ C = 90° , AC = 8 cm, BC = 6 oM. Otpezox CD —
nepHeHanKyIsip kK mwiockoctu ABC. Hatimute CD, ecii pacCTOSHHE OT TOYKH D 10 CTOPOHBI AB paBHO 5
cM.

Bapuant 2
1. ABCDAB;C;D; — xy6, E — cepenuna CC;. OnpeaenuTe YUCIo CTOPOH CEUCHUS TIOCKOCThIO, KOTOpast
MPOXOJUT Yepe3 Touku 4, By u E.

2. CDEK — pom0, cTopona kotoporo paBHa 8§ cM; CKMN — napamnenorpamm. Haliaure nepumerp
yeTelpexyrojabauka DEMN, eciru KM =6 cmu « DCN = 60°.

3. B tpeyronbHoii upamuae SMEF Bce pedpa paBabl 4 cM. Halinnre nmepumeTp cedeHus, MPOBEISHHOTO
napajiensHo pedpy MF u npoxopsiuero uepes Touku £ u P, rne P — cepenuna SF.

4. ABCDAB;C;D; — xy0, Touka E — cepeauna CD, F nenut pebpo AD B orHomieHn# [ : 3, cunTas OT
toukn D. B xakoMm oTHOIIEHHUH AeTUT peOpo AA; (cumTas OT TOYKH A) TIOCKOCTb, MPOXOASINAs Yepes3
Touku B, Eu F?

5. BO — nepnenaukymsip K miockoctu a, BA u BC — naknonnsle, O4 u OC — uxX OpOeKLHH HA MIIOCKOCTh
0, IpUYeM cyMMa X AJIuH paBHa 24 cMm. Halinute paccrosHue OT TOYKM B 10 MIOCKOCTH 0,

ccnuAB= 4/ ebmuBC=12 /2 cnl

6. Tpeyroasauk ABC — npsMOyronbHbld, £ 4 = 60°, ~ C =90° . CH — BbIcOTa TpeyronbpHuka ABC,
npuueM CH = 8 cm. Otpe3ok BK mepneHauKyysp K IIOCKOCTH TpeyroisHuka ABC. Halioure oTpe3ok
BK, ecnu paccrosnue ot Touku K 10 cropons! AC pasHo 20 cm.

HNHcTpyknusi 1o BBITOJTHEHUIO MPAKTHYECKO padoThI

[Tpu pemiennu 3a7a4 pacCMOTPUTE IPUMEPHI
3amaua 1.
Hano: ABCD xBaapat; AM - npsimasi; AM L (ABCD); AC N BD =0 (puc. 1).
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Hoxkazate: a) BD L (AMO); 6) MO L BD.

Jloka3aTenbCTBO:

Tak xak MA L (ABCD), to MA 1 BD (nmo ompeneneHuto NpsiMoOid, MEPIEHIUKYISIPHOM
wiockoctr). BD L AC (mo cBoiicTBy nuaronaiei kBagpara). MA < (MAO) u AC € (MAO),
MA N AC = A. CnenoBarensao, BD L (MAO) (o npu3HaKy NeprneHIuKyIIPHOCTH MPSIMON 1
MJIOCKOCTH).

Tak xaxk BD L (MAO), To BD L MO, MO < (MAO) (1o ompeaeneH o mpsiMoH,
MEPIICHIUKYISPHON MJIOCKOCTH).

3amaua 2.

Hano: AB - orpesok; a; AB L a; O - cepenuna AB, O € a; XA = XB. (puc. 2).

Jokazath: X € a.

Vs
e \

JlokazaTenbCcTBO:
Ecmu X € AB, To X = O, n moatomy X € a.

Eciu X & AB, 1o XO - menuana AAXB. AAXB - paBHOOGeIpeHHBIH (1O ONpeeneHuIo),
3HauuT, XO - BbICOTA (110 CBOMCTBY MEAMAaHbI pABHOOEAPEHHOI'O TPEYrojbHUKa), TO ecTh XO L
AB. Takum o6pazom, O € XO, O € AB u XO L AB, cienosarensho, XO C a (1o 3agaue Ne
134)u X € a.

3amaua 3.
[TapannenbHble MJIOCKOCTU m U R TepeceKkaroT CTopony AB yrina BAC, COOTBETCTBEHHO,

B

B TouKax A; u A2, a cropony AC 3TOro yria, COOTBETCTBEHHO, B Toukax B; u B (Puc. 1)
Haiinure:

a) AA; n ABy, ecnu AjA;=241A=12 cMm, AB =5 cm.,

0) A2Bo> v AAp, eciiu AjB =18 cM, AA =24 cwm,
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Puc. 1.

Pewenue:

a) [lyctb 4 A = k, Torna o ycnoButo nnuHa A ;4,=2k =12 cM., cinenoBarenbHo, kK =6 cM.

Torna orpe3ok A4,=3k=3-6=18, T.e. A4,=18 cm.

JIBe napanienbHble IVIOCKOCTH M # paccedeHbl IN0CKOCThIo yria BAC. 13 nepBoro
CBOMCTBA CIEAYET, UTO NpsiMblie A ;B u A2B mapamnenbHpl. 3HaYUT, TPEYroabHUKN AA2B) 1
AA B nono6ns! o 18yM yriam (yroia BAC obuwuit, yriuel 4487 u AA2B2 paBubl). U3
IOA00US UMEEM:

OtBet: AA>=18 cM, AB> =15 cm.

0) Ilyctb A;A2 = k, Torma nnuHa otpeska, A mo yciosuro. JlinHa oTpe3ka 442 COCTOUT U3 JUTHH
IBYX OTpe3KoB: AA2=AA+ A1A2, T.€. I0Jly4aeM ypaBHEHHUE OTHOCUTEIBHO K:

=24+ k k—24
2" 2 K

Ady = A4, =248 =72

3HauwT, CM.

U3 nmonobust TpeyronbHUKOB AA2B2 u AA 1B cienyet, 4to

4,B, A,A
A,B, 4,4
4,B, 72
18 24
A;B, =54

OtBet: A2B2 =54 cm, AA2 =72 cMm.

ITopsioKk BHINMOJHEHHUS 0TYETA MO MPAKTHYECKOil padoTe
Brmonauts 3aganus 1 — 6.
OTBETUTH HAa BONPOCHI I 3aKPEIJICHHS TEOPETUIECKOTO MaTepHana.
OdopMUTh OTYET 1O NPAKTUYECKON padoTe.

OO0pa3zen oT4yeTa N0 NPaKTUYECKOIl padoTe
Paszpnen.
Tema.
YyeOHas 11€J1b.
HazBanue npakTuueckoi paboTHlI.
Pemenus 3ananuii npakTHuecKoil paboThI.
OTBeThl Ha BONPOCHI AJIS 3aKPEIUIEHNS TEOPETUUECKOI0 MaTepraia.
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Pa3znea 2. [IpsiMble U MJIOCKOCTH B MPOCTPAHCTBE
Tema 2.1 IIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE

IIpakTHyeckas padora Nel4
Pemenue 3axa4 no reme: «PaccrosHue 0T TOYKH 10 IJIOCKOCTH, OT PSIMOM /10 IJIOCKOCTH,
paccTosiHue MeKAY MJIOCKOCTAMM, MeKAY CKPeIUBAIOIMIUMUCH NPAMBIMH, MEAKILY
NMPOU3BOJIbHBIMH (PUTI'YpPaMH B POCTPAHCTBE)

YueOHasi neJib: MPHOOPECTH HABBIKM OTIPENICIICHUE W BEIYUCIICHHE PACCTOSTHUN MEXKIY
NPOM3BOJIBHBIMU (PUTYpaMH B IPOCTPAHCTBE.
O0pa3soBaTesbHbIC Pe3yJbTAThI
BJIaJICHHE OCHOBHBIMH MOHSATHSIMH O TUIOCKHX M TMPOCTPAHCTBEHHBIX T€OMETPHUYECKUX (UTypax,
UX OCHOBHBIX CBOMCTBax; c(hOPMUPOBAHHOCTh YMEHHUsSI PACIO3HABATH T€OMETpUUYECKHE (PUTYpBI
Ha YepTexax, MOJIENIAX U B PealbHOM MHUPE; MPUMEHEHHE H3YYCHHBIX CBOMCTB r€OMETPUIECKUX
buryp u popMyIt s penreHus TeOMETPUIECKUX 3a/1a4 U 33124 C TPAKTUICCKUM COJICPIKAHUEM.
3agauyu npakTH4ecKoil padoThl:
N3y4nTh TEOpETUUECKUIT MaTepuall.
BEINOTHUTE pakTHYECKYIO padoTy.
Caatp oT4eT 1o IpakTU4ecKoil padore.
O0ecneyeHHOCTD 3aHATHSA (CpeacTBa 00y4YeHHUs1):
1.YuebHo-MeTOquIECKas TUTEPATYpa:
Anumos LILA. u np. Anre6pa u Hadana ananusza. 10 (11) k1. — M., 2012.
Konmoropos A.H. u np. Anre6pa u Havana ananu3za. 10 (11) k. — M., 2012.
bamvakoB M.M. Anrebpa u Hauana MareMaTH4eCKOro aHanu3a (6a3oBblil ypoBeHb). 10
k1. — M., 2009.
2.Pabouas TeTpajb B KIETKY
3.Pa3znarounsle MaTepHaibl: KAPTOUKU-33aHUs, HHCTPYKIIMOHHBIE KapThl — 20 MITYK.
4.KanbKynsaTop IpoCTOM.
5.Pyuxa.

KpaTkue TeopeTnyeckue u yuedHO-MeTOANYECKHE MATEPHAJIBI 10 TeMe MPAKTHYeCKOH
padoThI

Paccrosinus B npocrpaHcrse

Paccmosnue om mouku 0o npamou

A

PaccrosiHue OT TOYKH 10 NPAMOM — 3TO JUIMHA [IEPIIEHIUKYJISPA, IPOBEIECHHOTO U3 TaHHON
TOYKH K JAHHOMU MPSMOM.

Me:xay napa/uieiIbHbIMH HPSIMBIMU OT TOYKHM 10 IJIOCKOCTH
A
A
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Or l'[pﬂMOﬁ A0 IIJIOCKOCTH Me)lc)]y mapauieJIbHbIMU IVIOCKOCTAMHU

L ]
P
M o

Paccmoanue Mlecoy CKpeuiuearouumuca npambvimMu

OnpenesieHue: pacCTOSTHUEM MEXKAY CKPEIIUBAIOIIUMUCS MPSIMBIMU HA3bIBACTCS JTMHA UX
o011ero nepneHauKyspa

Onpeodenenue. O6NM TIEPIICHANKYISIPOM JIBYX CKPEIIUBAIONINXCS MPAMBIX HA3bIBACTCS
OTPE30K MPSIMOH, MEPIEHAUKYIIPHONH 00EHM STUM IPSAMBIM, KOHIIBI KOTOPOI'O JIeXkAaT Ha JJaHHBIX
CKPELIMBAIOIUXCS TPSIMBIX.

Teopema 3. Jns m00BIX IBYX CKPEIIMBAIOLIMXCS MPSAMBIX CYIIECTBYET OOLIHIA NEPIICHANKYIIAD,
IPUTOM TOJIBKO OJ1MH. [lJInHa 0011ero neprneHauKyIsapa He IPEeBOCXOIUT JUIMHBI JTI000T0
OTpe3Ka, KOHIbl KOTOPOTO MPUHAJJIEKAT ITUM HPSIMBIM.

Omnpeaesienue. PacctossHreM Mexay AByMs CKPELIMBAIOIIUMHUCS IPSIMbIMH IIPUHAMAETCS
PaBHBIM JUIMHE UX OOILEro NeprneHauKyJspa.

Teopema 4. PaccTosiHue MeX 1y IBYMsl CKPEIIHMBAIOINUMUCS IPSIMBIMU PABHO PACCTOSIHUIO OT
OJIHOM M3 3TUX MPAMBIX A0 IUNIOCKOCTH, IPOXOSAIIEH Yepe3 APYTyI0 U3 HUX MapaJlIEIbHO
IEPBOM.

TeopeMa 5. PaccTosiHue MCKAY ABYMs CKPCIIUBAOMIUMUCS IPAMBIMU PABHO PACCTOSIHHUIO
MCXKAY ABYMS IapalJICIbHBIMU IINIOCKOCTAMM, IPOXOIAIIMMHA YCPE3 OTU IIPAMBIC.

Teopema 6. PaccTosiHue Mex 1y IBYyMs CKPEIIMBAIOIIUMHUCA MIPSIMBIMU PaBHO PACCTOSTHUIO
MEXY OPTOrOHAJIBHBIMU IIPOCKUUSAMHU dTUX MPAMBIX Ha IUIOCKOCTD MEPIEHIUKYIISIPHYIO
OJIHOM U3 3TUX MPSAMBIX.

Boobme, paccTosHEeM oT Toukd 4 110 Gurypsl @ Ha3bIBaETCA HAUMEHBIIEE U3 PACCTOSHHI OT
3TOM TOYKH 710 Touek purypsl @. MHOr1a HCIIONB3YIOT aHATOTUYHOE ONpEeieTICHUE
paccTosiHUS MEXy ABYMs HEeTlepeceKatomMMHuCcs (PUTypaMu; B YaCTHOCTH, PACCTOSTHHEM

MCXKOY ABYMS TapaJlJICJIbHBIMU HWJIM CKPCIIUBAOMIUMMUCS MMPAMBIMHA.

Bonpocs! 1151 3aKkpenjieHus TeOPeTHYeCKOro MaTepuaia K NPaKTHYeCKOMY 3aHATHIO:

Kak omnpenensiercst pacCTossHUE OT TOYKHU JI0 IPSIMON Ha IIIOCKOCTH?
YTo NpUHUMAIOT 3a PACCTOSIHUE MEKIY CKPELIUBAIOIIUMUCS MPSIMBIMU?
CdhopmynupyiiTe TeOpEeMbI O pACCTOSIHUHA MEXIY CKPEIINBAIOIIUMUCS PSIMBIMHU.
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3apanus AJsl NPAKTHYECKOT0 3aHSITHSI:

Bapuanr 1.

N3 touek A u B, nexxamux B ABYX NEpHEHAUKYISPHBIX IIJIOCKOCTSIX, IPOBEIEHBI
neprnenaukyapel AC u BD k nunum nepecedenus miockocteil. Haliqure niuny otpeska AB ,
ecimt AC=12cm, BD=15cm, CD =16 cm.

Touka M nexur B ninockocty kBagpara ABCD, ninHa ctopoHs! koToporo pasHa 2. Haiinure
paccTostHue oT M 110 KBajpara, eciiv paccTOssHHUs OT M 70 MPSAMBIX, COAEPKALIUX
NEPIIECHIUKYJIAPHBIE CTOPOHBI, PaBHBI 3 U 5.

Han xy6 ABCDABCD, anuna pe6pa kotoporo pasHa a; K — cepenuna [CD]; F — uentp rpanu
CDDC. Haiinute pacctosinus 1) a) |A; (CDD)| 0) |A; (BBD)| B) |A; (BCD)| 1) |A; (ABD)| 1) |A;
(CDB)

Mano: AABC - paBHOcTOpOoHHMH, O - cepennna AB, OD 1 ABC. AB=6¢cm, OD=3cm.
Haitnute paccrosinug ot T. D 1o miockoctu ABC, ot C 1o ADB, ot A 1o DOC.

Bapuanr 2.

1.13 touexk M u K, nexanux B I1ByX NEPHNEHIUKYISIPHBIX ITOCKOCTSIX, MPOBEICHBI
neprnenukyapel MC u KD k nuaun nepeceuenus miockocreid. Haiinure nnuny otpeska CD,
ectu MC =8 cm, KD=9 cm, MK =17 cMm.

2.Ha nnockoctu nexut tpeyroiibHuk ABC, MoxXeT JIn pacCTOsSHHE PaBHATHCS PACCTOSHUIO: a)
r) paccrosinuto oT X 10 (AB) u (AC)? 6) B) paccrosiHuio oT X 110 (AB)

Jlan xy6 ABCDABCD, mymna pebpa kotoporo paBHa a; K — cepenuna [CD]; F — nentp rpanu
CDDC. Haiinute pacctosinus 1) a) |[A; (CDD)| 0) |A; (BBD)| B) |A; (BCD)| 1) |A; (ABD)| 1) |A;
(CDB)|

Hano: AABC - paBHOocTOpoHHUH, O - cepenuna AB, OD L ABC. AB=6cm, OD=3cm.
Haiinute paccrosiaus ot T. D no miockoctu ABC, ot C no ADB, ot A 1o DOC. . Haitnute
paccrosnus oT Touku D o mpsimeix AB, BC, AC

62



HNHCTpYKIUA 110 BHINOJHEHHIO PAKTHYECKOH padoThI

[Tpu pemieHnu 3aa4 pacCMOTPUTE IPUMEPBI

D

-
HMano: AABC - paBHocTtoponHuid, O - cepenuna AB, OD L ABC. AB=6cm, OD=3cm.
Haiitn mapel neprneHIuKyIspHBIX IPSIMBIX.
Pewenne.
a) DO-AB, DOLAC, DOB (o ompeneneHuto MPSMOM, IEPIICHIUKYJIIPHOHN TIIOCKOCTH).
6) DCLAB (110 1emMMe, Teopeme 0 Tpex MepreHIHKyIAPax).
2. HaiiTi napel nepneHuKyJISIpHBIX IPSIMON U
miockocTu. Pemienue.
a) DOLABC(110 ycioBuo).
6)AB-LCOD, CO-LADB (110 npusHaky nepreHIuKyISpHOCTH IPSMOM i IIOCKOCTH).
3. Haiiti napbl JBYX IJIOCKOCTEH.
Pewenue.
DAB-LABC, DOCLABC, DOCLADB (Mo TIpU3HAKY MEPIEHIUKYISIPHOCTH TUIOCKOCTEN ).
Ilopsiaok BHINOJIHEHHS 0TYETA MO0 NPAKTHYeCKOl padore
Boinonuuts 3ananus 1 — 4.
OTBeTUTH Ha BONPOCHI I 3aKPEIJIEHHS TEOPETUYECKOTO MaTepHala.
OdopmMuTh OTUET IO MPAKTHYECKOUN padoTe.
OO0pa3zen oT4eTa MO NPAKTHYECKOiIT padoTe
Pazpnen.
Tema.
VYueOHas 1enb.
Ha3Banue mpaktuyeckoi paboThl.
Pemenus 3aganuii mpakTH4ecKoi paboTBHI.
OTBeTHI HAa BOIPOCHI JIs1 3aAKPETUICHUS] TEOPETUUECKOT0 MaTepHalia

63



Pa3znea 2. [IpsiMble U MJIOCKOCTH B MPOCTPAHCTBE
Tema 2.1 IIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE

IIpakTHyeckas padora NelS
«IIpuMeHeHHUe CBOWCTB NAPAJIIeJILHOTO MPOEKTUPOBAHUS /ISl IOCTPOCHMI U BHIYHMCIEHHE
nJjaomaaun OpTOFOHaJ’leOﬁ MNPOCKIHHU MHOT'OYI'OJIbHUKA»

YueOHas neib: IPUOOPECTH HABBIKU PEILIEHUS 33a]a4 Ha BHIUMCIICHHE TUIONIA N
OpPTOTOHAJILHOM MPOEKIIMH MHOTOYTOJIbHUKA.
O0pa3oBaTesibHbIE Pe3yJIbTAThI
BJIa/ICHHE OCHOBHBIMU MOHATUSMU O ITUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpaX,
X OCHOBHBIX CBOWCTBaxX; COPMHUPOBAHHOCTh YMEHHS Paclo3HaBaTh T€OMETPUICCKUE (PUTYPHI
Ha YepTexax, MOJENSAX U B pealbHOM MUpPE; IPUMEHEHNE U3YUYEHHBIX CBOMCTB F€OMETPUUYECKUX
buryp u hopmyn Uit pelIeHrs TeOMETPUYECKUX 3a/1a4 U 33/1a4 C MPAKTUYECKUM COJEPKAHUEM.
3ajauu NpaKkTU4ecKoili padoThbl:
N3yuuTh TEOpETUYECKUI MaTepUall.
BoInonHuTh NpakTuyecKyo padory.
CrnaTh OTYeT Mo MpaKTUIECKoU paboTe.
O6ecnieyeHHOCTH 3aHATHS (CPeACTBA 00yYeHH):
1.Y4yeOHO-MeTOAMYECKAs TUTEpaTypa:
Amumos 1. A. u ap. AnreOpa u Havana ananuza. 10 (11) k1. — M., 2012.
Konmoropos A.H. u np. Anrebpa u nHavana ananuza. 10 (11) k1. — M., 2012.
bamvakoB M.M. Anrebpa u Hauana MaTeMaTH4eCKOro aHanu3a (6a30Bblii ypoBeHb). 10
Ki1. — M., 2009.
2.Pabouas TeTpaap B KIETKY
3.Pa3znarounbic MaTepualbl: KAPTOUKHU-3a/IaHuUs, MHCTPYKITHOHHBIE KapThl — 20 IITYK.
4 KanbKynsTop NpoCTOH.
5.Pyuxka.

Kparkue Teopernueckne U y4eOHO-MeTOAMYECKHE MATEPHUAJIBI 10 TeMe NPAKTHYECKO
padoTbI

Ilapannenvnoe npoekmuposanye, Npu KOTOPOM NIPOEKTUPYIOIINE MIPSIMbIE
NEPIEHIUKYJISIPHBI K INIOCKOCTU NPOEKLUH, Ha3bIBAETCS OPTOTOHAIBHBIM.
OpmoeoHanvbholl npoexyuel ¢ueypsl Ha JTAHHYO THIOCKOCTh HA3bIBAIOT MHOYKECTBO TOYEK
HepeceyeHmit ¢ 3TOH MIOCKOCThIO NePIEHANKYIISIPHBIX K HEH MPsIMBIX, TPOXOIAIINX Yepe3 Bce
TOUYKH 3TOU (pUTypsI
LInowadv opmo2onanbHOU NPoeKUUYU MHO20V20IbHUKA HA NIOCKOCHb PABHA IIJIOIIAAN
IIPOEKTUPYEMOT0 MHOT'OYTOJIbHUKA, YMHOKEHHOW Ha KOCHUHYC yTJla MEXAY
IUIOCKOCTBK0 MHOTOYT'OJIbHUKA U TNIOCKOCTBIO MPOEKIUH.

Ay B,
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Bonpocs! 1151 3aKpenJieHHsi TeOPeTHYECKOr0 MaTepHasia K NPaKTHIeCKOMY 3aHITHIO:

UTo Ha3bIBAIOT OPTOTOHAIBHOMN IpOoeKIned Qurypoi?
Uemy paBHa IJI0IIa/1b OPTOTOHAILHON MPOEKITUH MHOTOYTOJIbHIKA Ha TJIOCKOCTH?

3agaHus 119 NIPAKTHYECKOr0 3aHATHS.
Bapmuanr 1.

3anaua 1

CTopoHBI OCHOBAHHUS MPSIMOTO NMapauleenuIe a paBHbl 4 U 5, yro MeXay HUIMHU paBeH
30°. Haiitu miionaap Ce4eHMs apajuiesienune/ia MiIoCKOCThIO, MTEPECeKarolleil Bce ero
60KoBBIE pE&Opa 1 00pa3yroLIel ¢ MIOCKOCTbIO OCHOBAHUS yroul B 45°

3apauva 2.

CTopoHBI OCHOBaHUS TPEYToIbHOM UpaMubl paBHbl 6¢M, 10cMm u 14cm. Kaxpiii
JBYTpaHHbIN yroi npu e€ ocHoBaHuu paBeH 30°. HaliTu miomaabs O60KOBOW MOBEPXHOCTH.
3amaua 3.

B npaBwibHON yCE4EHHON YETBIPEXYTOIBHON MUPAMUJIE CTOPOHBI HUIKHETO U

BEPXHET0 OCHOBAHWH PaBHBI COOTBETCTBEHHO a u b (a> b). Haiitu ruromniaas mosaHoOM
HOBEPXHOCTH YCEUEHHOM MUpaMU/IbI, €CIU €€ OOKOBBIE I'PaHM HAKIOHEHBI K INIOCKOCTH
OCHOBAHUS MO YIJIOM L.

3angaya 4.

OcHoBaHMEM NUPaMUIBI SBISETCS IPSIMOYTOJIBHBIN TPEYTOJIBHUK, KATEThl KOTOPOTO PaBHBI 3 U
Kaxxnast 60xoBast rpaHb MUpaMuIbl HAKIIOHEHA K TUIOCKOCTH OCHOBAHUSI 1OJT yIiioM B 60°.
Haiiti muomaab NoJHOW MOBEPXHOCTH MUPAMUIBI.

Bapmuanr 2.

3apgaua 1.

MPaBUIILHOM YETHIPEXYTOIBHON MPU3ME CTOPOHA OCHOBAaHMS paBHA 4cM. Uepes muaronaib
OCHOBaHHS MO YII0M 45°K IIOCKOCTU OCHOBAHMS IIPOBEAEHA INIOCKOCTD, IIEPECEKAIONIAst
0okoBoe pebpo. Haiith turommaae cedeHusl.

3anaua 2.

BokoBbIe rpaHu MUpaMuibl, B OCHOBAHUN KOTOPOM JIC)KHUT POMO, HAKIIOHEHBI K TUIOCKOCTH
ocHoBaHus nof yrioMm 30°. Jluaronanu pom6a paBusl 10 cm u 24 cM. Haiitu momaap
OOKOBOI TOBEPXHOCTH MUPAMUJIBI.

3agaya 3

NpPaBUJILHON YETBIPEXYTONLHOM NPU3ME Yepes3 TUaroHaib OCHOBaHMs 1o yriaoMm 30°k
TUTOCKOCTH OCHOBAHMSI MPOBEJICHA TUIOCKOCTh, Mepecekarorias 6okoBoe pedpo. Halitu
JMaroHallb OCHOBaHUs, €CIIM IUIOMIA b CEUeHUs paBHa 38cM2

3anaua 4.

OcHoBaHMEM NUpaMUIbI SIBIIsSIETCS poMO ¢ TuaroHansMu 6 u 8. BeicoTa nupamuibl paBHa
1. HaiiTu nmomaapr mMoJTHOM MOBEPXHOCTH 3TOW MUPaMU/IbI, €CJIM BCE IBYTPAHHBIE YTJIbI IPU
€€ OCHOBAHUU PAaBHBI.

HNHCTpYyKIUA 110 BHINOJHEHNIO PAKTHYECKOH padoThI
[Tpu pemieHnu 3aga4 paccCMOTPUTE TIPUMEDP
3apauva 1.

Pebpo xyba paBHo 2 cM. Uepes nuaroHalib OCHOBAHUS MO/ YIJIOM K IJTIOCKOCTH OCHOBAHUS
MpOBeJICHA IIOCKOCTh, Tiepecekaromnas 0okoBoe pedpo. Haiitu miomans ceueHus.
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Pewenue:

[TycTh MI0CKOCTH ceueHus mpoBeieHa uepe3 nuaronanb B/l u nepecekaer 6okoBoe pedpo CCy

SBLI
COB@

BTOuYKe T. 5 ..=

rae tpeyroiabHuk BC/I- npoekuust TpeyroiasHuka BT/l Ha miockocTh OCHOBaHMS, & —
yros Mexay iockoctsmu BCI , BT[{

Serz i V2

==

=
Otser: 2V2
ITopsinok BHINOJHEHHA 0TYETA MO MPAKTHYECKOl padoTe

Brimonnuts 3aganms 1 — 6.
OTBETUTH HAa BOIPOCHI JUIS 3aKPEIICHHS TEOPETUICCKOr0 MaTepHala.
OdopMHT OTYET IO IPAKTUIECKOi padoTe.

O0pasen oT4eTa Mo MpaKkTH4ecKoii padore

Paznen.

Tema.

YueOHas 1enb.

Ha3zBanue npakTudyeckoi paboTsl.

Pemenus 3agannii mpakTH4eCcKon pabOTHI.

OTBeThl Ha BONPOCHI AJIS 3aKPEIUICHNS TEOPETUUECKOr0 MaTeprania
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Paznen 3 KomOunaropuka
Tema 3.1 KomOnHnaTopuka

IIpakTHyeckas padora Ne 16
«Pemrenne KOMOMHATOPHBIX 3212

YueOHasi meab: MNPUOOPECTH HABBIKM PEIICHUS MPAKTHYCCKUX 3a/Ja4 C HCIOJIb30BAHUEM
MOHATUN U TPaBUJ KOMOWHATOPUKHU.

O0pa3oBaTe/ibHbIE Pe3yJIbTAThI
c(OPMHPOBAHHOCTh TPEACTABICHUI O TpoIeccaXx W SBICHUSAX, WMEIOIIUX BEPOSATHOCTHBIN
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEAJIBHOM MHpE, OCHOBHBIX IIOHATHSAX
AJIEMEHTAPHOW TEOPUM BEPOATHOCTEH; YMEHUN HAaXOJWThb MW OLECHHBAaTh BEPOSATHOCTH
HACTYIUICHHSI COOBITHI B MPOCTENUIINX MPAKTHUECKUX CUTYAIMsIX U OCHOBHBIE XapaKTEPUCTUKH
CIIy4alHBIX BEJIMYNH
3agaum npakTHYecKoil padoThI:
1.3yunth TeopeTnuecKuil MaTepHuall.
2.BBIMOTHUTE TTPAKTUYECKYIO padoTy.
3.Cnatp OTUeT MO MPAaKTUYECKOH padoTe.

Obecne4yeHHOCTh 3aHATHSA (CPpeaCTBA 00y4YeHMsI):

1.YuebHo-MeToIMuecKas IUTepaTypa:
Anumos II.A. u np. Anre6pa u Hayana ananuza. 10 (11) k1. — M., 2012.
Kommoropos A.H. u np. Anrebpa n nHavgana ananuza. 10 (11) k1. — M., 2012.
bammvakos M.U. Anre6pa u Hauana MaTeMaTHYECKOTO aHainn3a (6a30BbIM YPOBEHB).

10 k1. — M., 2009.

2.Pabouas TeTpaapb B KIETKY

3.PazmatouHble MaTepHualibl: KAPTOUKHU-3aIaHUS, UTHCTPYKIIMOHHBIE KapThl — 20 MTYK.

4.KanbKyasTop IpOoCTOM.

5.Pyuka.

Kpartkue Teopernyeckne u yaeOHO-MeTOAMYECKHE MATEPHAJBI IO TeMe MPAKTHYECKOI
padoThI

['pymmbl, COCTaBIEHHbBIE U3 KAKUX-JINOO 3JIEMEHTOB, HAa3bIBAIOTCS COSAMHEHHUSIMH.
Pa3nuyaroT Tpu OCHOBHBIX BHJIa COCAVMHEHUM: Pa3MELICHUH, IIEPECTAHOBKU U COUYETAHUN.
Pasmemenus.

Pa3merienus U3 n 3IEMEHTOB 110 M B Ka)KJJOM Ha3bIBAIOTCS TAKHE COEMHEHUS, KOTOPbIE
OTJIMYAIOTCS IPYT OT JIpyra JMO0 CAaMUMH dJIEMEHTaMH (XOTsI ObI OHUM), TUOO MOPSIAKOM

HX PACIIOJIOKCHHUA.
Yucno pa3Meu1eH1/H71 U3 N JIEMEHTOB 110 M 0003HAYAOTCS CUMBOJIOM A, U BBIYUCIISAETCS 110

dopmyne
n!

An’" =n(n-1)(n-2)...[n-(m-1)]= n(n-1)(n-2)...(n-m~+1)= m (1)

IlepecTanoBKM.
[TepecTaHOBKaMH U3 N 3JIEMEHTOB HA3bIBAIOTCS TAKHE COCUHEHUS U3 BCEX N JIIEMEHTOB,

KOTOpbIE OTJINYAIOTCA JIPYT OT IpyTra MOPSIKOM PACIIOJIOKEHUS HIIEMEHTOB.
YKCI0 NepecTaHOBOK M3 N JIEMEHTOB 0003HAYAIOTCSA cuMBOJIOM P

n

HepeCTaHOBKI/I OpeaACTaBJIAOT YaCTHBIN cnyqaﬁ pasMCIICHUA U3 N 3JICMCHTOB 110 N B KAXKIO0M,
T.C.
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P = A" =n@-1)(n-2)...3.2.1 wm 2)

P, = 1%2*3.. (n-1)n=n!

Coueranusa.

CO‘ICTaHI/IHMI/I M3 N 3JIEMCHTOB I10 M B Ka>XI0M HAa3bIBAIOTCA TAKUEC COCAUHCHMUS, KOTOpBIe
OTJIMYAIOTCs APYT OT ApyTra XOT:A OBl OJHUM JJIEMCHTOM. Yucno coueTaHuH U3 N DJIIEMEHTOB 110 M

o6osnauaercs (", . OHO HAXOMUTCS TI0 POpMYIIe

Cbm = Cbm / P m » KOTOPYIO MOXHO 3aITCcaTh B BHJIC (3)
b n!

Cm = m!(n - (4)
m)!

Kpome Toro, mpu pemeHnn 3aa4 UCIOb3yIOTCS Ceayonue (GopMyIibl, BEIpaKaroIme

OCHOBHBIE CBOMCTBA COYETAHMIA:
m m-n Cnm Co

C:= Cr» (0 <m <n) (1o ompeneneHuto nojararr , =In  , =1);
m m +1 _ m 4+ 1
C n + C n - n+ 1
BOHPOCLI AJIA 3aKPCIVICHUSA TEOPETUIECCKOIo MaTeépHuaJia K IPAKTUICCKOMY 3aHATHIO.

Yro HaA3BIBaCTCS pasMEIICHUAMHU M3 N 3JICMCHTOB I10 M B Ka)K,Z[OM?
Yto Ha3bIBACTCS COYSTAHUSIMM M3 N 3JIEMEHTOB II0 M B Ka)KILOM?
Yto HaA3BIBaCTCS NEPECTAaHOBKAMHU U3 1N sneMeHToB? Kak BEIYHCIISIOTCS HGpGCTaHOBKI/I?

3apanus AJ8 NPAKTHYECKOT0 3aHATHS:
Bapuant 1

Haiitu snauenue: C13'°  + Ci3'!,Coi® - Coo?

CkonbKkMMHU crioco0amH Ui yyacTusi B KOH(epeHLnH 13 8 UJIeHOB Hay4HOro o0lIecTBa
MO>KHO BBIOPATh TPOUX CTYIAEHTOB?

CKOJIBKO pa3IMYHBIX aKKOPJIOB, COJIEPKAIINX S5 3BYKOB MOXKHO 00pa3oBaTh U3 12 KiaBuIll
OJIHOM OKTaBbI?

Ha mutockoctu oTMeueHo 15 Touek, IpuueM HUKaKHhe 3 U3 HUX HE JIe)KaT Ha OJTHOM MpsAMOM.
CKOJIBbKO pa3InYHbIX OTPE3KOB MOYXKHO MMOCTPOUTD, COETUHSS ITH TOUKH MTOIApHO?

Ha oxpy>xHocTH 0T™MeueHOo 9 Touek. CKOJIbKO pa3IudHbIX TPEYTOJIbHUKOB C BEPIIMHAMU,
BBIOPAHHBIMU M3 3TUX TOYEK, MOKHO MTOCTPOUTH

. 2
Haiitu 3nauenme: Ps , Py , As™, Alo3

CKOJBKAMU CIIOCOO0AMH MOYKHO PACCaJUTh MATEPHIX JIETCH HA MATH CTYJBSIX B CTOJIOBOU B
JIETCKOM cajy?

CKOJIBKUMH CITOCOOAMH MOXHO YCTaHOBHUTH JIEKYPCTBO IO OJJHOMY YEJIOBEKY B JICHb CPEIU
BOCHMH yYAIIUMUCA KJIacca B TCUCHUE 8 THEN?

B knacce u3y4aroT 7 npeaMeToB €CTECTBEHHO-MaTeMaTHUEeCKOTO IuKJIa. CKOJIbKUMU
crocob6aMu MO>KHO COCTaBUTh PaclMCaHUE HA YETBEPT, €CIU B 3TOT J€Hb JOJDKHBI OBITh 5
YPOKOB U3 TISITH Pa3HBIX MPEIMETOB 3TOTO IHKIIA.

CkompKo cymiecTByeT cioco0oB aiist o00o3HaueHus ¢ nomoiipio 6yks A,B,C,J[,E,F Bepmmn
JAHHOTO YEeTHIPEXyroIbHUKA?

Bapuant 2
Haiitu 3uauenve: Cis'>  + Cia" ,C713 - Cro”

CkonbkuMHU crioco0amH Ui yyacTusi B KOH(pEepeHInU 13 8 UIeHOB Hay4HOro 00lIecTBa
MO’KHO BBIOPATh YETHIPEX CTYACHTOB?
68



CKOJIBKO pa3iIMyYHBIX aKKOPJIOB, COJlEepKaIiuX 6 3ByKOB MOXKHO 00pa3oBaTh U3 12 KiIaBHII
OJIHOM OKTaBbI?

Ha mutockoctu otMeueHo 14 Touek, IpuueM HUKaKHe 3 U3 HUX HE Jie)KaT Ha OJJTHOM MpsAMO.
CKOJIBKO pa3InYHbIX OTPE3KOB MOYXKHO MOCTPOUTD, COETUHSSA ATH TOUKH MTOIapHO?

Ha oxpy>xHocTH oT™MeueHOo 6 Touek. CKOJIbKO pa3Iu4HbIX TPEYTOJIbHUKOB C BEPIIMHAMH,
BBIOPAHHBIMHU U3 3TUX TOYEK, MOKHO ITOCTPOUTH?

o 3 4
Haiiti 3nHauenue: P7, Py , As” , Ao

CKOJIBKUMU CITOCOOAMU MOXHO PACCaIUTh TPOUX JCTEH HA TPEX CTYJBSIX B CTOJOBOM B
JIETCKOM cajy?

CKOJBKAMU CTIOCOO0AMH MOKHO YCTAaHOBHTD JIS)KYPCTBO IO OJTHOMY YEJIOBEKY B JICHb CpPEIIn
MATH YYalllMMHKCS KJIacca B T€UEHUE 5 THEn?

B knacce u3y4aroT 7 npeaAMETOB €CTECTBEHHO-MaTeMaTHUECKOT0 KA. CKOJIbKUMU
crmoco0aMu MOXHO COCTaBUTh PACIMCaHUE Ha YETBEPT, €CIU B ATOT JCHb JOJIKHBI OBITH 6
YPOKOB U3 IIECTH Pa3HBIX MPEAMETOB ITOTO IIUKJIA.

CkompKo cymiecTByeT crioco0oB aiist 0003HaueHus ¢ nomonipio 6yks A,B,C,J[,E,F Bepma
JTAHHOTO TPEYTroJibHUKA?

I/IHCTPYKIII/IH IO BBINMOJTHCHHUIO HpaKTH‘leCKOﬁ paﬁoTbI

[Tpu pemieHuu 3aa4 pacCMOTPUTE IPUMEPHI
Haiiti uncno pasmemenuii u3 10 anemenTos 1o 4.
m

10! 10!
Cormacro ¢opmye (1) momyqmm: An = (10 -4)! = 6! =10 *9*8*7 =5040 ;
B cenpmom kitacce uzyuaercs 14 npeameroB. CKOIBKUME CIIOCOOAMU MOKHO COCTaBUTH
pacnucaHue 3aHATUI Ha cyO0OOTY, €Clii B 3TOT JICHb HEAENH JOKHO OBbITh
5 pa3nUYHBIX YPOKOB?
Pewenue.
PasauuHbIX c110CO00B COCTaBUTH pacmucanus, O4€BUAHO, CTOJIBKO, CKOJIBKO CYIIECTBYCT

IMATUIJIEMCHTHBIX YIIOPAAOYCHHBIX ITOAMHOKCCTB Y UCTBIpHAAIATU 3JICMCHTHOI'O MHOXKCCTBA.
5

CrnenoBarenbHO, YHUCIO CIIOCOOOB PAaBHO A 14 . ITo ¢hopmye (1), mostoras B Heit n=14, m=5
5

14!
A= " Ciasi3s2#1 %10 = 240240 ;
14 (14 -5)!
CocTaBUTh BCEBO3MOXKHBIC MIEPECTAHOBKU U3 AJIEMEHTOB &, b, c.

Pewenue.

[To popmyne (2) nmeem: P3 T 1¥2*3=6; (a,B,c);(a,c,B);(B,a,c);(c,a,B);(c,a,B);(B,C,a).

CKOJIbKO IIECTU3HAYHBIX YUCEII, KPAaTHBIX MATH, MOXKHO cOCTaBUTh U3 uudp 1,2,3,4,5,6 npu
YCJIOBHH, YTO B YUCIIE ITUGPHI HE TIOBTOPSIFOTCS.

Pewenue.

Jyist TOTO 94TOOBI YUCIIO, COCTABJIICHHOE M3 33JaHHBIX NU(Dp AETUIOCH HA 5, HEOOXOIUMO H
JIOCTATOYHO, YTOOBI ITu(pa 5 cTosina Ha nocneaneM Mecte. OctanbHble 5 UGP MOTYT CTOATH Ha
OCTaBIIUXCS MATH MECTax B JIF0O0M nopsiake. CieoBaTebHO, KCKOMOE YUCIIO IECTU3HAYHBIX
YHUCe, KPaTHBIX MSTH, PABHO YUCITY TIEPECTAHOBOK U3 IMATU JIEMEHTOB, T.€.

Ps T 51=5%4%3%2%1=120;
Brrauciure: C64 + Cso
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Pewenue.
Cornacno (opmyie (4) nomyuum
C4+CO= 6! +_ 6*5*4!+_@+1=15 +1=1
6 TS T g6 -4 T oamaxp 1= 26
B uwemmmonare ctpaHsl mo ¢yTOony (BBICIIAS JHra) y4acTBYIOT 18 KoMmaHI, mpU4éM
KKJbIE JIB€ KOMAHIBl BCTpPEYAIOTCS Mexay coboi 2 pasza. CKoOJIBKO Maryei

HUrpacTcd B TCUHCHUC ce3oHa?

Pewenue.
B mepBoM Kpyre cOCTOMTCS CTOJILKO MaT4yei, CKOJIBKO CYIIECTBYET ABYXAJIEMEHTHBIX
2

HIOJIMHOKECTB Y MHOKECTBa, cojiepikaiero 18 anemeHToB, T.e. ux uncio pasao (ig .ITo popmyre (4),
MoJy4aeM

O 138! 18! 18 *17*16! 306 =153
182118 - = = = .
2)! 21%16! 2 *1*16 2

Bo BTOpOM Kpyre urpaercsi CTOJIbKO K€ MaT4eld, IO3TOMY B TEUEHUH ce30Ha coctouTcs 306
BCTpEU.

IlopsiioK BHINOJIHEHHUS OTYETA 110 NPAKTHYECKOH padoTe

Bemonaurts 3aganus 1 — 10.
OTBETUTH HAa BOIPOCHI JUIS 3aKPEIICHHUS TEOPETUICCKOr0 MaTepHala.
OdopMHT OTYET IO PAKTUIECKOi padoTe.

Oo0pa3sen oT4yeTa MO NPAKTUHYECKON padoTe
Paszpnen.
Tema.
VYyeOHas 1enb.
Ha3Banue npakTuueckoi paboThlI.
Pemenus 3ananuii npakTUyecKoil paboThI.
OTBeThl Ha BONPOCHI AJIs 3aKPEIUIEHUs] TEOPETUUECKOI0 MaTepraia
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Paznen 3 KomOunaropuka
Tema 3.1 KomOnHnaTopuka

IIpakTHyeckas padora Ne 17

Pemienne 3agau mo teme: «Pemenue 3axad no reme: «buaom He0TOHA M TPEyroJibHIUK

nmackKaJs. HpI/IKJIaZ[HI)Ie 3agadam»»

YueOHas neJib: IpUOOPECTH HABBIKU pellieHus 3a1a4 1o reMe «bunom HploToHa TpeyronpHuk

[Tackas»
O0pa3soBaTe/bHbIE Pe3yJIbTAThI

c(hOpMHUPOBAHHOCTh TPEJCTABICHUN O TpOIecCax M SBJICHUSAX, HUMEIONMIUX BEPOSTHOCTHHIN
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B PpPEAIBHOM MHPE, OCHOBHBIX IOHATHUSIX
AJIEMEHTAPHOW TEOPUH BEPOATHOCTEH; YMEHMH HAaXOJWTh MW OLEHHBAaTh BEPOSATHOCTU
HACTYIUICHHUSI COOBITHI B MPOCTEHIIMX MPAKTUYECKUX CUTYAIMsIX U OCHOBHBIE XapaKTEPUCTUKH

CIIy4alHbIX BEJIUYHH
3ajauu NpakTUYeCcKoil padoThbl:

1.3yunth TeopeTndeckuili Mmarepuail.

2.BBINONHUTE NPaKTHYECKYIO paboTy.

3.Charp OTYeT MO MPAKTUYECKOH padoTe.

Obecne4yeHHOCTb 3aHATHA (CPpeaCcTBA 00y4YeHMsl):

1.YuebHo-MeToIMuecKas JIUTepaTypa:
Anumos LI A. u np. Anre6pa u Hadana ananu3za. 10 (11) k1. — M., 2012.
Konmoropos A.H. u np. Anrebpa u navana ananuza. 10 (11) k1. — M., 2012.
bamvakoB M.U. Anrebpa u Hadana MaTremMaTHuecKoro aHanuza (0a3oBbIit

ypoBess). 10 k1. — M., 2009.

2.Pabouas TeTpasipb B KIETKY

3.Pa3naTouHble MaTepHaibl: KAPTOUKHU-3a/IaHUS, THCTPYKIIMOHHBIE KapThl — 20 MITYK.

4 KanpKynsiTop MpOCTOM.

5.Pyuxka.

Kparkue Teopernyeckne U y4eOHO-MeTOAMYECKHE MATEPHUAJIBI IO TeMe MPAKTHYECKO

padoThI

Onpenenenue: IlycTh JaHO MHOKECTBO, COCTOsIIIEE U3 N 31eMeHTOB. CoyeTaHUEM U3 n
3JIEMEHTOB I10 M 3JIEMEHTOB Ha3bIBAETCS JII000€ MOAMHOXKECTBO, KOTOPOE COJAEPKUT M
Pa3IMYHBIX JIEMEHTOB JIAaHHOTO MHOECTBA.

Omnpenenenue: Ynucao Bcex BO3MOXKHBIX COYETAHUN M3 N 3JIEMEHTOB 10 M 3JIEMEHTOB
obo3nauvaercs C," , untaercst C U3 n M0 M, BBIYHUCIIAETCS 10 PopMyJIe: n!

Go = m!(n - m)!

bunom Herotona.
Bbunomom HrtoToHa Ha3pIBalOT (hOpMYITY IPEACTABISIONIYIO BEIPAXKEHNE TIPH 1IETIOM
TIOJIOKUTEILHOM 71 B BHJIE MHOTOWIEHA:

(@+b)"=C%a"+C!-a""-b' +..+C"-a"*-b" +...+C'b".
Omnpenenenne: Tpeyronsauk [lackans - 3T0 TpeyroabHUK, COCTaBICHHBIN U3
qucen, SBisironmxcs kodgdunuenramu B hopmyse 6maom HproToHa.

TpeyroabHUK MOKHO TTPOJIOJDKATH JJO OECKOHEYHOCTH, HO HA IPAKTUKE Yallle COCTABIISIOT
Tabnuity s mepBbix 10 cTeneHei.
Tpeyronbuuk Ilackans quist n ot 1 o 10.
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k1k2k3 k4 k5 k6 k7 k8 k9kl0kll
11

121

133 1

146 4 1

151010 5 1

16 1520 15 6 1

172135 35 21 7 1
182870 70 56 28 8 1

19 3612612612684 36 9 1
101 1045210210252 21012045 10

O 0NN DWW —D

Bomnpocsl 1151 3aKpenJieHusi TEOPETHYECKOI0 MAaTEPHAJIa K NPAKTHYECKOMY 3aHATHIO:
3Hath ¢Gopmyny bunom-Herorona
TpeyronbHuk Iackains

33I[aHI/Iﬂ AJIAA MPAKTHYIECKOIro 3aHATHA:

1. 3anucaTh pa3noxkeHne OMHOMA

a) (a -9)° a) (a -8)°
6) 3a +
6) 2a +3) 2)°

HalTn 4YeTBepTLIN YNeH passioXKeHns GuHoMa

(x -Jx )i (x -1y
X
C nomouipro CBOMCTBA 3IEMEHTOB CTPOKH TpeyroyibHuKa [lackansa HailTu cymmy

a)C' +C* +C +C* +C° ) C® +C+C+CP+C*+ (!
I B A sl 132 O 2]
6)C° +C*+CP+C?+C + 6) C' +C' +C* +C° +C*
11 11 11 11 11 11 9 9 9 9 9

Ilopsinok BHINOJIHEHHUA 0TYETA MO MPAaKTHYecKoii padoTe

Brimonaute 3amagust 1 — 5.
OTBETUTH HAa BONPOCHI IS 3aKPEIJICHHSI TEOPETUIECKOTO MaTepHaa.
OdopmMuTh OTUET IO MPAKTHIECKOUN padoTe.

O0pa3sen oTyeTa MO NPAKTHYECKOii padoTe

Paznen.

Tema.

VYyeOHas 1eb.

HazBanue npakTuueckoir paboTHI.

Pemenus 3aganuii mpakTHYECKON pabOTHI.

OTBeThI HAa BONPOCHI IJIs1 3aKPETUICHUsI TEOPETUUYECKOT0 MaTepHara.

Pa3nesa 4 OcHOBBI TPUTOHOMETPHHU
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Tema 4.1 OcHOBHBIE NOHSATHS

IpakTnueckas padora Ne 18

«3y4yeHue paIMaHHOT0 MeTO1a M3MePeHHs YIJIOB BPallleHUsI M UX CBSI3H € IPagyCHOIl
Mepoii»

YueOHas nesb: copMUpOBaTh YMEHUS YCTAHOBJICHUS CBSA3U PAJMAHHOTO METOJIAa U3MEPEHNUS
YTJIOB BPALEHMs C IPaJyCHON MEpOA.
Oo0pa3oBaTe/ibHbIE Pe3yJbTATHI
C(OPMHUPOBAHHOCTh  IPEJCTABICHUM O MaTeMaTHMYeCKUMX MOHATHUAX KAaK  BaXKHEHIIMX
MaTE€MaTUYECKUX MOJIEIAX, MO3BOJSIOIIMX ONUCHIBATh U U3y4aTh PA3HBIE MTPOLIECCHI U SBJICHMUS;
IIOHMMAaHHE BO3MOKHOCTH aKCHOMAaTHYECKOI0 OCTPOCHUSI MaTEMaTUIECKUX TEOPHUI
3agaum npakTH4YecKoil padoThI:
1.3yunth TeopeTnduecKkuili MaTepuall.
2.BBIMOTHUTE TTPAKTUYECKYIO padoTy.
3.Cnatp oTUeT MO MPaKTUYECKOH padoTe.

Olecne4yeHHOCTb 3aHATHSA (CPpeaCcTBA 00y4YeHMsI):
1.YuebHo-MeToIuuecKas IUTepaTypa:
Anumos II.A. u np. Anre6pa u Hayana a"Hanuza. 10 (11) k1. — M., 2012.
Konmoropos A.H. u np. Anrebpa u nHagana ananuza. 10 (11) k1. — M., 2012.
bammvakos M.U. Anre6pa u Hauana MaTeMaTHYECKOTO aHainn3a (6a30BbI YPOBEHB).
10 k1. — M., 2009.
2.Paboyast TeTpaapb B KIETKY
3.PazmatoyHble MaTepHualibl: KAPTOUKHU-3aJaHUS, UTHCTPYKIIMOHHBIE KapThl — 20 MTYK.
4.KanbKyasaTop IpoCTOM.
5.Pyuka.

Kpartkue Teopernyeckue u yaeOHO-MeTOAMYECKHE MATEPHAJBI IO TeMe MPAKTHYECKOI
padoThI

VYTi1B1, OJTy4aromuecs: Ipyu HENPEPbIBHOM BpallleHUH, YA00HO N3MEPSATh HE B rpalycax,
C IIOMOIIBIO TAKUX YUCET, KOTOPBIE OTpakayiu Obl caM IPOLECC MOCTPOEHHS yIIIa, T.€.
BpalICHUE.
Jl1g onvcanus HENMPEPBIBHOTO BpAIlleHUs IPaJyCHas Mepa yrila II0BOPOTa CTAHOBUTCS
HEYJI0OHOI — ¢ Hell TPYHO CBA3BIBATH APYTUE XapaKTEPUCTUKH JIBUXKEHUS, HATIPUMED,
CKOPOCTb WJIM COCIUHATH BPAIATEILHOE IBHKEHUE C NHBIMU JBIKEHUAMU. [lo3TOMY BBOIAT
JIpYTyH Mepy yrIjla IOBOPOTa, TAK Ha3bIBAEMYIO PAaJIUaHHYIO MEPY.
YrioMm B 1 paguan Ha3pIBaeTcsl HEHTPAJIbHBIN YroJl, KOTOPbIH ONMUPaeTcsi Ha YTy,
PaBHYIO paauycy:

1 rad=(180/m)°=57°
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CooTHollIeHHE MEXY paJuaHHON U rpajyCHON MEpOil U3MEPEHUS yTila BhIPaXKaeTcs
PaBEHCTBOM:

B3°][=180°x,
rae B° - rpamycHas Mepa u3MepeHus yria, X- paauanHas mepa. Hanpumep, 4To0s
OTIPECIUTh, CKOJIBKO TPaaycoB coaepkuT yroiu [[/10 paguan, Hy>)KHO B paBEHCTBO BMECTO X
noactaButs [ [/10. [omyumnm:

B°TI=180°T1/10 (1)

3°=18°. YtoOBI onpenenuTh, CKOIBKO pajuaH coaepKuT yroa 60°, Hago B paBeHCTBO (1)
BMecTo 3° moctaButh 60°:

60°T[=180°x

x=[]/3.

BOl'[pOCbI AJIA 3aAKPECIVICHUA TEOPETUIECCKOIO MaTepuajia K NPAKTUIECCKOMY 3aHATUIO.

Uemy paBeH ofuH paauan?
Kak nepeBectu rpaaycHyro Mepy yria B paJuaHHyo?
Kak mepeBecTr pagnaHHyIo Mepy yria B IpaayCHYI0?

3aganust AJ1s1 MPAKTHYECKOT0 3aHITHS:

Bapuanr 1.

3amanue 1.

BeIpasure B paguanax yrisl, paBabie 225°, 45°, 60°, 90°, 180°, 320°, 140°,
3amanue 2.

I[lepeBemuTe U3 TPaLyCHOM MEPHI B PaIHAHHYIO:

120% 220% 300°%; 765°;

3anganue 3.

Beipaszute B rpagycax: 2,5mw; 4m; 1,25mw; 7m;

3aganue 4.

OKpy>KHOCTPH pa3JielieHa Ha IIeCTh PaBHBIX YacTel. BbIpa3uTh B rpaaycax v pajnaHax CyMMY:
2-x gayr; 7 nyr; 4-X IyT.

3amanue 5.

Vron A tpaneunu ABCD (AD || BC) na 70° menbiue yriua B u na 10° 6onbine yria D. Halinure
paluaHHy 0 MEpy Ka)JIOTO U3 yIJIOB TPAICIHH.

Bapuanr 2.

3ananue 1.

BrIpasure B paguanax yrisl, pasasie 240°, 45°, 60°, 18°, 330°, 30°, 120°.

3ananue 2.

IlepeBenuTe U3 rpalyCHON MEPHI B PAJIMAHHYIO:

210% 150°%; 315%; 675"

3amauue 3.

Bripasure B rpagycax: 1,5mw; 3w; 0,257;  m;

3amaunue 4.

OKpy>KHOCTPH pa3/ielieHa Ha IBEHAIaTh PaBHBIX YacTell. BbIpa3uTh B rpagycax v paanaHax
CyMMY: 2-X nyr; 7 myr; 4-X IyrT.

3ananue 5.

Vron A tpaneuuu ABCD (AD || BC) na 60° Menbiue yriaa B v Ha 200° 6onbine yriaa D. Haiinure
pamuaHHyI0 MEpy KaXKJ0T0 U3 YTIJIOB TpaIeluu.
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HNucTpykius o BbINOJTHEHUIO MPAKTHYECKO# PadoThI
[Ipu BBITIONIHEHUH 33JaHUN paCCMOTpUTE TAOIUIY U (OPMYIIBI:

Tadauua coOTBETCTBUA MEKAY PAAMAHHOM M IPAJyCHO Mepoil u3MepeHNs yIJI0B
BBITJIAAUT TAK:

VYron B pannanax VYrou B rpagycax
0 0
T1/6 30°
[1/4 45°
T1/3 60°
12 90
I 180°
210 360°
[1/180 1°
P =% 20,017 pad.
1pad=2.a0° = 180" & 57 ooge
T T

ITopsinok BHINOJHEHHMA 0TYETA MO MPAKTHYecKoii padore

Brimonaurs 3amanust 1 — 5.

OTBeTUTH Ha BOIPOCHI I 3aKPEIJICHHUS] TEOPETUYECKOT0 MaTepHara.
OdopMHTB OTYET IO MPAKTUUECKOI padoTe.

OO0pa3zen oT4eTa N0 NPaAKTUYECKOIl padoTe

Pazgen.

Tewma.

YueOHas 11€7b.

Hazpanue mpakTuueckoit paboThI.

Pemenus 3aganuii mpakTHUIECKON pabOTEHI.

OTBETHI Ha BOMPOCHI IJI 3aKPEIUICHUSI TEOPETUYECKOTO MaTepurana
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Paznen 4 OcHOBBI TPUTOHOMETPHUH
Tema 4.2 OcHOBHbIE€ TPUTOHOMETPUUYECKHE TOXKAECTBA

IIpakTnyeckas padora Nel9
Pemenue 3aga4 mo reme: «OCHOBHbIE TPUTOHOMETPHYECKHE TOKAECTBA, (POPMYJIbI
CJI0KeHHUs1, YABOCHHS»

YueOHas nesb: choOpMUPOBATH YMEHUS IPUMEHITh OCHOBHbBIE (POPMYJIbI TPUTOHOMETPHH TSI
BBIUHCJICHHS] 3HAUEHUH U YIIPOLIEHHS] TPUTOHOMETPUUECKHUX BBIPAKEHUH.
O0pa3soBaTe/bHbIE Pe3yJIbTAThI
cOpPMUPOBAHHOCTh ~ MPEACTABICHUN O MaTeMaTH4YEeCKMX TMOHATHUAX KakK BayKHEHIINX
MaTEMaTUYECKUX MOJEIAX, O3BOJIIOIIMX ONUCHIBATh U U3y4yaTh pa3HbIe NPOLECCH! U SBICHUS;
MOHUMaHHE BO3MO>KHOCTH aKCHOMAaTHYECKOI'0 TOCTPOECHUS MaTEMaTUUECKUX TEOPHid
3agauyu npakTHYecKoil padoThl:
1.M3yunts TeOpeTUUECKUI MaTepHal.
2.BBINOIHUTE NPAKTUYECKYIO padoTy.
3.Cnatpb oTUeT IO MPaKTUYECKOH padoTe.
O0ecneyeHHOCTD 3aHATHS (CpeacTBa 00y4YeHHUs1):
1.YuebHo-MeToquuecKas TuTeparypa:
Anumos LI A. u np. Anre6pa u Havana ananusza. 10 (11) k1. — M., 2012.
Konmoropos A.H. u a1p. Anrebpa u Hauana ananusza. 10 (11) k1. — M., 2012.
bammakoB M.U. Anre6pa u Hayana MaTeMaTH4eCKOro aHainu3a (6a30Bbli ypOBEHb).
10 xi1. — M., 2009.
2.Pabouast TeTpaap B KICTKY
3.Pa3naTouHble MaTepHalbl: KAPTOUKH-3a1aHUS, MHCTPYKIIMOHHBIE KapThl — 20 IITYK.
4 KasnbKyasTOp IPOCTOM.

5.Pyuxka.
Kpartkue TeopeTruueckue u yaedOHO-MeTOAMYECKHE MATEPHAJBI IO TeMe NMPAKTHYECKO
padoTbI
Onpenesenue. Tpuronomerpusi (OT rped. trigdnon — TPEyroabHUKH Mmetréo — U3MEpSIo),

paszen MaTeMaTHKH, B KOTOPOM HU3YYar0TCS TPUTOHOMETpUYeckre QYHKIIMK U WX MPHIOKECHUS K
TEOMETPHH.

TpUroHOMETPUYECKUE TOKAECTBA — MATEMATUUECKUE BBIPAKEHUS IS
TPUTOHOMETPUYECKUX (YHKIUN, KOTOPBIE BBIOIHSIIOTCS MIPU BCEX 3HAYECHUSAX apryMEHTa.
OcHoBHbBIE (hopMYyIBI TPDHTOHOMETPHH

[TepeBon rpasycHOl Mepbl yIila B paJiuaHHYIO U OOpaTHO.

[Tycts 0. — rpaaycHas Mepa yria,  — paauaHHasi, TOTJa CIpaBeIUBbI (POPMYIIBIL:

T . 180°.
A= o208
180° big
®opMy.IbI 3aBHCMMOCTH MeKIY (pyHKIMSIMH OHOTO H TOTO %€ APryMeHTa.
L sinfa+cos® B=1 4. tga-cdga=1
2. sifl 5. 1
tga = l+tg* = ——
COS & cos” &
3. cos & 6. 1
ctgar = — l+ctg? o= ——
sin & sin’ &
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https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B8%D0%B3%D0%BE%D0%BD%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B8%D0%B3%D0%BE%D0%BD%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D0%B6%D0%B4%D0%B5%D1%81%D1%82%D0%B2%D0%BE_(%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
http://slovari.yandex.ru/~%D0%BA%D0%BD%D0%B8%D0%B3%D0%B8/%D0%91%D0%A1%D0%AD/%D0%A2%D1%80%D0%B8%D0%B3%D0%BE%D0%BD%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B8/
http://slovari.yandex.ru/~%D0%BA%D0%BD%D0%B8%D0%B3%D0%B8/%D0%91%D0%A1%D0%AD/%D0%9C%D0%B5%D1%82%D1%80%D0%B8%D1%8F/

DopMyJIbl CJIOKEHUS.

sin(a+ 8)=sina. cos S+ cosa-sin 8
cos(a+ 8)=cosa- cos SFsina-sin 8

B teattg 8
ﬁ)_ 1Ftga-tg 8

@®opMyJbl ABOMHBIX U IOJTOBUHHBIX YIJI0B.

1. sin2a = 251N COSY 5. @ 1- cosa
sm—==%, (———

2 Z
2. cosfa=cosfa-sin‘a 6. o 1+ coser
COSE: + g

3. o 2as E-tg;:f 7. th: sin ey :1—.co5<:r
1-tg" o 2 1+4+cose Sit e
4. _ 2 to o 8. laidp?
smzﬁrzig cosza:#
1+tg” @ I+tg" @

®opmyJibl IPe0dPa30BaAHUA CYMMBbI B IPOM3BE/ACHHUE:

: : . a+ - 1 +
s1na+smﬁ:2-sma ﬁ-cos& i tgaitgﬁzm

2 2 cosa- cos 8
: : @+ . a-
sina-sin 8=2.cos ﬁ-sm p

2 2

+ - .
cosa+cosﬁ:2-cosa ﬁ-cr::us‘:r A 1—(:(:1saf:2-smEE

2 2 2

. a+ . a- o1

cos@—cos 8=-2-s1n Zﬁ-sm Zﬁ 1+0052a:2-00525

®opmyJibl IPeodPa3oBaHNUA IPON3BEICHHUA B CYMMY:

sine-sin 8 = é[cos(cx— B)— cos(a + ﬁ)]
sine-cos 8= %[sin(a:— B)+sin(a + ﬁ)]

cosa-cos 8= %[cos(cz— 8)+ cos(a + ﬁ)]
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DopMyJbl IPUBEACHUSA:

& - T T T-a& mT+a 3 3T 2n-a 2n+a
——a —+a ——a —+a
2 2 2 2
sin @ -sina  cosa cos o sin o -sina  -cosa -cosa -sina  sina
cos @ cos o sin a -sina  -cosa -cosa -sina sin o cos o cos o
tg o -tga ctg a -ctgo -tga tga ctg a -ctgo -tga tga
ctg ¢ -ctga tga -tga -ctga ctg a tga -tga -ctga ctg a

BOl'[pOCbI AJIA 3AKPCIVICHUA TEOPETUIECCKOIoO MaTepUuajia K NPAKTUIECCKOMY 3aHATUIO.

1.Yro Takoe TpuronomeTpus?
2.Ilepeuncaute GopMyJsIbl 3aBUCUMOCTH MEXKIY QYHKIUSAMU OJTHOTO U TOTO )K€  apryMeHTa.

3amanus AJ151 NPAKTHYECKOT0 3aHATHS:
Bapuanr 1.
Brrmaucinure:
e IR n_
a) 2sin gl ==
Brrauciure:

sin 2x, cos2x, 1g2x, ctg2x

eciu
5 T
cosyx=—_ D= x<—
13 2
(351 L ) V2
COS | — &)= —. o :
3. U3BecTHO, 4TO 2 2 ° Haiigure Sin 2
4. YIpocTuTh BBIpAXKEHHUS:
1
tgzrx+ sin” a ———g =
cCoOS° @
Cos 2o
1—tgla =220
5. Jlokazath TOXJIECTBO: cos< o
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Bapuanr 2.

Brraucnutb, uenoab3ys (popMyIibl IpUBEACHHS, CIIOKCHUS:
ST 4
a) 2cos— - =
)] . +tg =

Brrmaucinure:

sin 2x, cos2x, tg2x, ctglx

eciu
5 T
cosx=—_ 0O=x<—
13 2
in ) V2
SINLT — &) = —. v
3. U3BecTHO, uTO ~ 2 " Haiimure €082
4. YIpocTuTh BBIpAXKEHHUS:
1
ctgzrx—!—coszrx— i
sin® a
7 cos2a
ctgax—1= o —
5. JIokazaTh TOXAECTBO: gin® & .

HNHcTpyK1us 10 BHINOJHEHHUIO PAKTHYECKO# padoThI

[Ipu BBINOHEHNH 3aIaHU PACCMOTPHUTE CIICAYIOITUE TIPUMEPHI:
[Tpumep 1.
Ccos 2o

) )
YHpocTuTh BEIpaXKEHHE: g a-igia
Tak Kak 4uCIUTENb 3aJaHHOU IPOOU MMEET JJOCTaTOYHO MPOCTOH BUJI, HAYHEM C YIIPOILCHUS

COS

ST &
T LOEg O = —
3HaMmeHareJs. JJist TOro NpUMEHUM IIPEACTaBICHHE LS R
2 , cosfa sinfa
crgia-lgtas ——-—
sint e cost
[IpuBeneM mosydeHHYI0 pa3HOCTh ApoOei K 001eMy 3HaMEHATENO:

: o2 2 2 A
costa—sint & 4(5111 &+ cos a:)(cos & — sl -51:') Aeos 2o

2 2

e —fr = — = : =—
& & sin® @cos’ @ Asin® acos® a sin® Jex

Ciie1oBaTeIbHO:

cos 2er cos2asin®2a 1 . 4

: — = =_—zsin” 2
gietm et dcosZa 4
[Tpumep 2.

Haiitu 3HaueHne cnenayromux TPUrOHOMETPUYECKIX BRIPaKEHHIA: sin 20, cos 2a, tg 20, eciu



: 4
Slﬂ&=§;ﬂl{a'=i??

Pemenue: Boimuiiem GopMyIIsl Uit BEIYMCIEHHS KCKOMBIX (DYHKIIMIA:
sin 2& = 251N & - COS &,

cos2a=1-2sina,

sin® @
cos® &

c952:1_2.E:1—32 :_l_ cosa=tf1-sina@ = 1—E 3.

25 25 25 25 5
Janee Haiinem 3HaUYE€HNE UCKOMBIX (DYHKIIMI:

tgla =

[Tpumep 3:
JlokazaTh TOXAECTBO:

1 .
1+-::tg2<:::+—2 sinf e cost @ =1
ctg” @
Pemenue:
Ihele” @t ——— |sSiif @ 008 @ = s —h—=— Il @ weos” &=
ctg” a s e costa

=1

ToxnecTBO JOKa3aHO.

Iopsiok BBINMOJHEHHUS 0TYETA N0 MPAKTHYECKOIl padoTe

Brimonauts 3amagust 1 — 5.
OTBeTUTH HA BOMIPOCHI JUIsI 3aKPEIJICHUSI TEOPETUYECKOT0 MaTepurara.
OdopMUTE OTYET MO MPAKTUYECKOH padoTe.

Oo0pa3sen oT4eTa MO NPAKTHYECKON padoTe

Pazned.

Tema.

YyeOHas 1elb.

Ha3Banue npaktuueckoi paOoThI.

Permenus 3ananuii mpakTUUECKOi pabOTHI.

OTBeThl Ha BONPOCHI AJIs1 3aKPEIUICHNS TEOPETHUECKOI0 MaTepuraia.
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Paznen 4 OcHOBBI TPUTOHOMETPHUH
Tema 4.3 [IpeoOpa3oBanusi NPOCTEHIINX TPUTOHOMETPUYECKUX BbIPAaKeHU

IIpakTnyeckas padora Ne2(
«IIpeodpa3oBanne CyMMbI TPUTOHOMeTPUYeCKUX (PyHKIMI1 B IpOU3BeAeHHe, Ipeodpa3oBaHue
NMPOU3BECHUSA TPUTOHOMETPUIECKUX PYHKINH B CyMMY»

YueOHas nesb: chopMUPOBATH YMEHUS IPUMEHITh OCHOBHbBIE ()OPMYJIbI TPUTOHOMETPHH TSI

BBIYMCIICHUS 3HAYCHUIN U YHOPOICHUA TPUTOHOMETPUYCCKUX BLIpa)KeHHfI.

O0pa3oBaTe/ibHbIE Pe3yJIbTAThI
cOPMUPOBAHHOCTh ~ IPEJACTABICHUM O MAaTeMaTHYeCKUX TOHATHAX KaK BaKHEHIINX
MaTEeMaTHYECKUX MOJEISAX, TTO3BOJISIONIUNX OMUCHIBATh U M3y4YaTh Pa3HbIE MPOIECCH U SBICHHUS;
MOHUMaHHE BO3MO>KHOCTH aKCHOMAaTHYECKOI'0 TOCTPOECHUSI MaTEMaTUUECKUX TEOPU
3agauyu npakTH4ecKoil padoThl:
1.3yunTh TE€OpETUUECKUI MaTepHall.
2.BBIMOIHUTE TPAKTHUYECKYIO padoTy.
3.Cnath OTYET MO MpaKTUYECKOU padoTe.
O6ecneyeHHOCTH 3aHATHS (CPeACTBA 00yYeHH):
1.YuebHo-MeTOAMYECKas TUTEpATYpa:
Amumos 1. A. u ap. AnreOpa u Havana ananuza. 10 (11) k1. — M., 2012.
Konmoropos A.H. u np. Anrebpa u nHavana ananuza. 10 (11) k1. — M., 2012.
bamvakoB M.M. Anre6pa u Hauanga MaTeMaTH4ecKoro aHanusa (0a30BbIi ypOBEHB).
10 xn. — M., 2009.
2.Pabouas TeTpaap B KIETKY
3.Pa3naTounbie MmaTepuanbl: KapTOUKHU-3aJaHuUs, MHCTPYKIIMOHHBIC KapThl — 20 MTYK.
4.KanbKyJasaTop IpoCTOH.
5.Pyuka.

Kparkue Teopernyeckue U y4eOHO-MeTOAMYECKHE MATEPHUAJIBI 110 TeMe MPAKTHYECKOI
padoThbI

Omnpenenenue. Tpuronomerpusi (0T rped. trigdnon — TpPeyrolbHUKUA metréo — H3MEpsIo),

pa3aci MaTEMATHUKHU, B KOTOPOM U3Y4YarOTCA TPUTOHOMETPUUCCKHUE {l!YHK!!I/II/I " UX IMPUITOKCHUA K
TCOMCETpHUHU.

TpI/IFOHOMeTpI/I‘-IeCKI/IC TOXIACCTBA — MATEMATUYCCKHEC BBIPAKCHUA IJIA
TPUTOHOMETPUYECKUX (DYHKIUI, KOTOPbIE BBHITOJIHAIOTCS MIPH BCEX 3HAYEHMSIX apryMeHTa.
OcHoBHBbIE GOPMYJIbI TPUTOHOMETPHH

[lepeBo rpaaycHOM Mepbl yIiia B paiMaHHyI0 U 00paTHO.

[Tycts 0. — rpagycHas Mepa yria, f — paauaHHasi, TOTJa CIpaBeUIUBbI (POPMYIIBL:

T & g“:lgﬂ - B
1807 bia

A=

®opMyJIbI 3aBUCMMOCTH MeKAY (PYHKIMSAMH OJHOTO U TOI'O 7K€ ApryMeHTA.
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https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B8%D0%B3%D0%BE%D0%BD%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B8%D0%B3%D0%BE%D0%BD%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D0%B6%D0%B4%D0%B5%D1%81%D1%82%D0%B2%D0%BE_(%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
http://slovari.yandex.ru/~%D0%BA%D0%BD%D0%B8%D0%B3%D0%B8/%D0%91%D0%A1%D0%AD/%D0%A2%D1%80%D0%B8%D0%B3%D0%BE%D0%BD%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B8/
http://slovari.yandex.ru/~%D0%BA%D0%BD%D0%B8%D0%B3%D0%B8/%D0%91%D0%A1%D0%AD/%D0%9C%D0%B5%D1%82%D1%80%D0%B8%D1%8F/

L. 4. tga cdga=1

2. 5 y
I+tg" a=—
cos” &
3 6. 1
1+ctg3a:: —
sin’ o

DopMyJIbl CJIOKEHUS.
sin(a+ 8)=sina- cos S+ cosa-sin 8
cos(@+ 8)=cosa- cos SFsina- sin 8

tg(aiﬁ =M
1Ftga-tg 8

®opMyJIbl ABOMHBIX U MOJOBUHHBIX YIJIOB.

. sm2a=2 sin@ cosa 5. Cw 1- cosax
st — =+ {—8—

2 2
2. cosla=cosfa-sinta 6. ¥ 1+ cose
- - cosE:i T

3. 2.t 7. & i ¢ 1-cosa
1:g2.::t::;g:g tg—= =—
1-tg" « 2 l+cosa Sin
4 & 8. 1-tg?
SN = tgz cosla = gz &
I+tg" @ I+tg” «

®opmyJibl IPeodPa3OBaAHUA CYMMBbI B IIPOM3Be/eHUE:

. . . &+ & - | -+
sina+sin 8= 2-sin /S-cos B tectte 8= sin{at 8)
2 2 cosa - cos 8
. : + ) —
smcr—sm,é?:Z-t:l::us‘:r ’S-sma £
2 2
+ - .
cosa:+cos,3:2-::305&2/8--:03&2/8 1—(305{1':2-51ﬂ2%
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. a+ . a- o
cos@—cos 8=-2-s1n zﬁ-sm Zﬁ 1+0052a:2-00525

®opMyJIbl IPeodpa30BaHUs MPOH3BEAECHNUS B CYMMY:
: : 1
sing-sin 8= E[cos(a— B)— cos(a+ ﬁ)]
. 1. :
sina-cos 8 = E[sm(cx - B)+sin(a + ﬁ)]
1
cos@-cos 8= E[cos(a’— B)+ cos(a + ,8)]

DopMyJibl IPUBEICHUSA:

@ - T T T-a& n+a& 3 T 2m—-a 2n+«
——a —+ ——a —+tu
2 2 2 2
sin ¢ -sina  cosa cos a sin o -sina  -cosa -cosa -sina  sina
cos @ coSs o sin o -sino  -coso -coso -sina  sina cos o coSs o
tgo -tga ctg a -ctgo -tga tga ctg a -ctgo -tga tga
ctg ¢ -ctga tga -tga -ctga ctg a tga -tga -ctga ctg a

Bomnpocs! 1/ 3aKpenJieHusi TEOPETHYECKOTr0 MaTepHaia K NPAKTHYeCKOMY 3aHATHIO:

1.Yro Takoe Tpuronometpus’?
2 Ilepeuncnure popMysbl 3aBUCUMOCTH MEXY (PYHKIMSAMHU OJHOTO M TOTO K€  apryMeHTa.

3agaHus 1718 NPAKTHYECKOr0 3aHATHSA:
Bapuanr 1.

Boruncnuts, ucnoinb3ys GopMyIibl IpUBEIEHUS, CIOKEHUS:
2sin 2t — ctgs =
a) 2si - B
6) sin 56" cos 34" + cos 56%sin 347 =

(3?: b ) vz
cos|l—4a)=—. . ;
H3BecTHO, UTO 2 2 ° Haiigure sin2a

YHOpoCTUTh BBIpaKEHUS:

1
tgzrx—!-sinzrx— 5=
a) COS- o
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cos3a +cosa

+ 2sin*a =
0) 2cosa i

2 cos 2a
l1=-tg*a=——
Jloka3aTk TOXIECTBO:

Haiigure 3Hauenue x (B paznaHax), €Clid X HaXOJUTCS B IEPBOIl UETBEPTU U
5in32? 4+ sin28% = 2sinx cos2?

Beraucnure 0e3 momMouu TadIuLL;
sin10” cos20° + cos10° sin 20°
cos19” cos11” —sin19%sin11°

Bapuanr 2.
Boraucnuts, ucnosb3ys GopMyIibl IPUBEACHNUS, CIOKEHHS:
5 4
a) 2 wsT+ tg; =
6) cos111°cos69° -sin111%sin 697 =

V2

Sy "2 " Haiigure C0S2a

H3BecTHO, UTO

prOCTI/ITL BBIPAXKCHUA:

1
ctgzrx—i-ccrszcx— Ta
a) sin® o
sinda — sina 1
fa e P, P T Y o — —
0) 2cos3a s
2 i cos2a
ctgra—1=—"-—
JlokaszaTh TOXKIECTBO: = gin® o .

Haiigure 3nauenue * (B paguaHax), €Clid X HAXOAUTCS B IIEPBOM YETBEPTH U
cos 74 4+ cos 16" = 2cosx cos 209,

Brrunciture 6e3 momMory Tadui;
sin10” cos20” + cos10° sin 20°
cos19” cos11” —sin19%sin11°

HNHcTpyK1us 10 BHINOJIHEHHUIO PAKTHYECKO# padoThI

HpI/I BBIIIOJIHCHHUH Ba,Z[aHI/Iﬁ pPacCMOTPUTE CICAYIOIINUEC TPUMCEPHI:



[Tpumep 1.
cos 2o
T
YIIpOCTUTH BBIpAXKEHUE:! aga-1g
Tak kKak YUCIIUTENh 3aIaHHOM IPOOU UMEET JJOCTATOYHO MPOCTOM BHJI, HAYHEM C YIIPOIICHHSI

Sif1 & 0O gy
LelZa =

tea = :
COS& SIN &

3HaMeHarens. J{Jis 3Toro mpuMeHNM IMPEICTaBIICHHIE
2 , cosfer sinta
Crgta—tgie= ——— —
SHITck  COSi
[TpuBenem moay4eHHyI0 pa3HOCTh Apo0eii K 00IeMy 3HaMEeHATEIo:
il 2 2 socib
cost o — sint @ 4(5111 &+ cos a:)(cos & — 510 ::r) deos o

2 2
it -t o= — = - =
& & sin® acos® a 4sin”® acos® & sin® 2a
CnenoBaTrepHO:
cos e cos2asin®2a 1 .,
- — = = —s1n" 2.
et re iy 4eos e 4
[Tpumep 2.

HaiiTu 3HaYeHue ClIeIyOMUX TPUTOHOMETPHYECKUX BBIPAKEHUI: sin 20, cos 2a, tg 20, eciu

. 4
sinag=—,0<a<m

5

Pemenue: Boinmiem GpopMyJisl Uit BHIUKCIEHHS HCKOMBIX (DYHKIIHIA:

sin 2& = 251N & - COS &,

cos2a=1-2sin’a,

: 2
sin® @

COSE &

cosz=1—21E=1—E=—l,cos.::r:ix."l—smzcr: }I—E:E.
25 25 25 25 5
Jlaniee HaiijieM 3HaUYCHUE HCKOMBIX (DYHKIIU:

tgla =

[Tpumep 3:
Jloka3aTb TOXIIECTBO:

1 :
1+ctg? @+ —— |-sin @ cos® @ =1
cte” a
Pemenue:

1 : 1 1 :
1+ ctg® @+ = sinf@ cos’ @=| — e csin’ @-cos’a =
ctg® o st e costa

=1
ToxxnecTBO JOKa3aHO.
[Tpumep 4:
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Boerauciuts sinl0° sin30° sin50° sin70°

Hcnons3yem dhopmyny nmpeodpa3oBaHus TPOU3BEACHUS TPUTOHOMETPHUCCKUX (PYHKITUN
B cymmy: sinl10° sin50° = 1/2 (cos40° - cos60° ) = 1/2 cos 40° - 1/4.

[ToacTaBuM B nepBOHAYAILHOE MTPOM3BEICHUE ATO BBIPAXKEHUE U yuTeM, 4To sin30° = 1/2,
MOJTy4aeM:

: 1 T | 1 . 1
Lol 51n[18D°—?D°:|+— = |sin 70"+ ——=3n 707 [= —.
2 2 2 2 16

IMopsiiok BBINOJHEHHUS 0TYETA MO0 MPAKTHYECKOi padoTe
Brimonauts 3amanust 1 — 6.

OTBeTHTH Ha BOIIPOCHI JUIS 3aKPEIUICHHUS TEOPETHYECKOTO MaTepHania.
OdopMHTE OTYET IO IPAKTUIECKOi padoTe.

O0pasen oT4yeTa 10 NpPaKTHYeCKoil padoTe
Pasnen.

Tema.

YuebHas 11€7b.

Hazpanue npakTuueckoit paboThI.

Pemenus 3aganuii mpakTHYEeCKON pabOTHI.

OTBeTHI HAa BONPOCHI JIJIs1 3aKPETUICHUS] TEOPETHYECKOTO MaTepHara.

Paznen 4. «OCHOBBI TPUTOHOMETPHUM»
Tema 4.4 «TpuronHomerpuyeckue ypaBHeHUs] 1 HEPABEHCTBA»

IIpakTHyeckas padora Ne 21
Pemenue 3aga4 no reme: «OfpaTHbie TPUTrOHOMETPpHYECKHE (PYHKIHI»
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YuebHas uesib: chopMUpOBaTH YMEHHE HCTIOIB30BAHMS ONPEICICHUN 00paTHBIX
TPUTOHOMETPUYECKUX (DYHKLUHI s peIeHHs 3a/1a4 [0 TEME.
O0pa3oBaTe/ibHbIE Pe3yJIbTAThI
cOpPMUPOBAHHOCTh  MPEACTABICHUN O MaTeMaTH4YECKUMX TMOHATHUAX KaK BaKHEHIINX
MaTEMaTUYECKUX MOJEIAX, O3BOJISIOIMX ONUCHIBATh U U3y4yaTh pa3HbIe NPOLECCHI U SBICHUS;
MOHUMAaHHE BO3MO>KHOCTH aKCHOMAaTHYECKOI'0 TOCTPOECHUS MaTEMaTUUECKUX TEOPHid
3agauu npakTH4ecKkoii padoTbI:
N3y4nTh TEOpETUUECKHIT MaTepHral.
BoInonHuTh NpakTuyecKyo padory.
Cnatb OTCUET.
O0ecnieueHHOCTH 3aHATHS (CPeACTBA 00y4YeHH):
VY4ebHO-MeToInuecKas IUTepaTypa:
Amumos II.A. u n1p. Maremaruka: anreOpa u Hayajlia MaTeMaTHYeCKOro aHanu3a ( 6a30BbIi 1
yriy6neHssiit yposuu ) 10 — 11 kmace — M., 2014.
bamvakoB M.M. Matemartuka ( 6a3oBbiit ypoBens ) 10, 11 kmacesr — M., 2014.
I'yceB B.A. Matematuka. M., 2012.
Paznatounble MaTepuasl: 3aJaHNs, METOANYECKHE YKa3aHU K Ip/p.
Kanskysrop.
Terpanp, pyuka.

Kparkue TeopeTtnueckue u yueOHO-MeTOAUYECKHE MATEPHAJIbI 10 TeMe NPAKTHYeCKOI
padoThI

OO6paTtHble TPUrOHOMETpUYECKHE (PYHKIUH:

arcsin a, arcos a, arctg a, arcctg a.
T

ApkcunycoM uncna a € [-1; 1] Ha3biBaercs Takoe uucio o € [ 221, cunyc koToporo pasen
a:

T T
. . ——=20 ==
arcsina=,eciusmo=au 2 2.
arcsins =2 sine =1 Latal
n-=— n—=- —-——=_—=_
Hanpuwmep, 2 6, Tak Kak 6 2u 2 6 2;
. (V3 T oy T V3w T T
arcsm(——)= -— Sl?’l(——)= A — = ——=—
2 3 , TaK KakK 3 2 2 3 E,

ApkkocunycoM uucia a € [-1 ; 1] nazeiBaercs takoe uncio o € [0;x],
KOCHHYC KOTOPOTO PaBeH d :
arcos a=o. , eciu coso=au 0= & =TT

V2 7

bl =T
Hanpuwmep , arccos 2~ 4

L
2 4

¥l
TdK KdK CUSI = 10
3T V2 37T

9

C0s— =-5- =__<7[.
arcos (-V2/2) = 3T/(4), rak kax 4 2 u0~ %
ApkraHreHcoM yrcia a € R Ha3pIBaeTCs Takoe YKMCIIO0 0. € TAHT€HC KOTOPOTO PABEH a:
(_ E g E) T << T

¥ —_—— ety
2 ,arctga=o,ecmutga=au 2 Z:

T 1T T T

e Eg—=1H——=:—{—
Hanpuwmep, arctg 1 = 4 , Tak kak 4 2 4 2,
T F[A 1A m T
_'3 2 tg(——)z—ﬁn——{——q—
arctg ( )= 3, TaK KakK 3 2 3 2
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4.Apkkotanrencom uncia a € R HazpiBaercs Takoe uncio o € (0 ; ), KoTaHTeHC
KOTOPOT'O PaBEH a :
arcctg a = a, ecnu ctga = a, 0 < o <.
vi_ W T _ 3 /8
Hanpumep, arcctg 3 3, Tak Kak ctg3 a0 s a =l

arcctg( -1 ) =, Tak Kak ctg .

5

BOHpOCbI AJIA 3aKPENJICHUSA TCOPETUHYECCKOI'O MaTepHuaJja K NIPAKTHICCKOMY 3aHATHIO!

Cdhopmynupyiite onpeneneHie apKCHHyca Yrcia a.
Cdhopmynupyiite onpeeieHine apkKOCHHYCca YHCIa a.
Cdhopmynupyiite onpeenieHie apKTaHTeHca YHCa a.
Cdhopmynupyiite onpeaeieHiue apKKOTaHTeH A YUCIIa a.
Jonumute GopMyIsl :

arccos(-a)= arcsin(-a)=

arctg(-a)=
arcctg(-a)=
3apanus AJ1sl NPAKTUYECKOT0 3aHSITHSI.
I Bapuant I1 Bapuant

1. Beraucaute

a) arcsinl — arctg 0; a) arcos 0 —arctg 1;
2 )

6)arcos 2 +arctg\ ¥3/ ; 0) ;
B) ctg . B)

CpaBHuTe uncna

V3 V3

arcsin— arccos — .
2 2
Omnpenenure, UMEET JIH CMBICI BBIPAXKCHHUE
arcsin(x-1) mpu x=¥5 ; arcos(x+1) mpu x= -3,
(_ E) X= COS
x=0,9; x=sin\ &/ XE__ 1
3°% = 73 Orser o6wsacanTe.

HNHcTpyKuus o BHINOJIHEHHIO IPAKTHYECKO padoThl.

Jlnis pewienus 1 3aaHust IpOYUTANTE TEOPETUYECKYIO YaCTh U pa30epuTe MPUMEpPHI, UCIOb3YS
TabnuIy «3Ha4yeHUs] TPUTOHOMETPUUECKUX (QYHKIUI U OpeesieHus sin o, cos o, tg

o, ctg a.

Jlns pemienus 2 3agaHusi pacCCMOTPUM TIPUMED.

CpaBHUTH uncha:
V2 E

arcsin 2 > arccos 2
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T T
e > i
4 6
31 27
—_ > —_—
12 12

Paccmotrpum npumep.

OHpeI[eJ'II/ITB, HNMECT JIN CMBICJT BRIPAXKCHHC.
arcsin (x-1) mpu x Zx/g

1= x-1= 1

05X =2 6.¢[0;2]

Otger: npu x=¥6 BbIpayK€HHeE arcsin (X-1) He UMeeT cMbIca.
Ilopsinok BbINOJHEeHHA 0TYETA MO MPaKTHYecKoii padoTe.

BrinmoaHUTE 3amaHus.
2.0TBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI.
3.0¢gopMuUTh OTUET.

Oo0pa3sen oT4éTa MO NPaKTUYECKOM padoTe.
Pazned.
Tewma.
Y4eOHast 1eb.
Hazpanue mpakTudeckoi paboThI.
OTBeThl Ha BONPOCHI.

Pa3nea 4. «OCHOBBI TPHTOHOMETPHID)
Tema 4.4 «Tpuronomerpuyeckue ypaBHeHUs] H HEPABEHCTBA)

IIpakTHyeckas padora Ne 22
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Peumrenne npocreidmmx TPUMrOHOMETPHYECKHUX YPABHEHUH U HEPABEHCTB »

YueOHasi nesib: copMUpOBaTH YMEHHUS IO PELICHUIO MPOCTEHIINE TPUTOHOMETPUIECKUE
YpaBHEHUS U HEPABEHCTBA.
O0pa3soBaTesbHbIC Pe3yJIbTAThI
c(OPMHPOBAHHOCTh  MPEJCTABICHUH O MaTeMaTHMYeCKMX TMOHATHUAX KaK  BaXHEUIIMX
MaTeMaTHUYECKUX MOJEISAX, O3BOJISIOIUX ONMUCHIBATh U MU3y4YaTh pa3HbIe MPOLECCH U SBICHMUS;
IIOHMMAaHHE BO3MO>KHOCTH aKCHOMAaTHYECKOI'0 IOCTPOCHUSI MaTEMaTUUECKUX TEOPUI
3ajauyu NpaKkTU4ecKoil padoThbIi:
N3yuuTh TEOpETUYECKUI MaTepUall.
BEINONMHUTE pakTHYECKYIO padoTy.
Crnatp OTCUET.
O0ecneyeHHOCTD 3aHATHSA (CpeacTBa 00y4YeHHUs1):
Y4eOHOo-MeToInYecKas JIuTeparypa:
Anumos II.A. u 1p. Maremartuka: anreOpa u Hayajla MaTeMaTHYecKoro aHanu3a ( 6a3o0BbIi 1
yray6nennsiit ypoau ) 10 — 11 kmace — M., 2014.
bammvakos M.M. Marematuka ( 6a30Bsiii ypoens ) 10, 11 knaccsr — M., 2014,
I'yceB B.A. Matematuka. M., 2012.
Pa3znaTounsie MaTepuasbl: 3aJaHUs, METOAMYECKUE YKa3aHuUs K mp/p.
3. Kanbkynsarop.
Terpans, pydka.

Kpartkue Teoperndyeckue u y4eOHO-MeTOANYECKHE MATEPHAJIBI 10 TeMe IPAKTHYECKOM
padoThI

N3 onpenenenunst KocuHyca CiaeayeT, 4To cosa € [-1;1]. [TosTomy, ecnu a >1, TO ypaBHEHHE
cosx=a He uMmeerT pemieHusa. Hanpumep, ypaBHeHHe cosx=-1,5 He UMeeT KOpHEH.

i1
Ecnmu cosx=0, x = "2 + mm,n € Z.

Ecmu cosx=-1, To x =7t+27n, n € z.

Ecmu cosx=1, To x=271tn, n € z.

Ecmu cosx=a, te 181 = 1 1o x=% arccos a+ 27n, n € z
2.3 onpenieneHusi CUHyca ClIeAayeT, 4To

sino € [ -1; 1] . [TosTtomy ypaBHEeHHE

sin X = 3 He UMeeT KOpHEH.
ECJ‘II/ISil’lXZO,TOXZﬁn,nez.

I8

Ecmusinx=-1,tox = - 2 +2m,n € Z

sinx=a,ldl= 1

X = (1)k arcsina+nk ,k € z

W3 onpenenenuns TaHT@HCA CIEAYET , UTO tg X MOKET MPUHUMATH JIF000E IeHCTBUTEIBHOE
3HayeHue. [loaTomy ypaBHeHHe tg X = a UIMEeT KOPHHU IMPH JII0OOM 3HAUYEHUH d.
x=arctga+mn,n€ z

tgx=0,x=nn,n€z
fI4

tgx=1,x=4 +mn,n€z

tgx=-1,x=- +nn,n€z
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W3 onpenieneHust KOTaHTE€HCa CIeIyeT, UTO CtgX MOXKET MIPUHUMATh JIF000€ 3HAUEHHE.
[TosToMy ypaBHEHHE CtgX = a UMEeT KOPHHU MPH JIF0OOM 3HAUCHUH .

X =arcctg a+ nn, n € z.

Pemennst mpocTedmmx TPUTOHOMETPUIECKUX HEPABEHCTB BBITTOIHIEM C TOMOIIBIO
€IMHUYHOM OKPY>KHOCTH.

Bonpocs! 1151 3aKkpenjieHus TeOPeTHYECKOr0 MaTepruaia K NPaKTHYeCKOMY 3aHITHIO:

Coopmynupyiite onpeneneHne KOCUHYCa.

3armummTe 001IyI0 (OpMYITy pelICHHs YPAaBHEHHSI COSX = a.

CoopmynupyiitTe onpeneneHne CHHyca.

3anummTe 001y GpopMyIy pemeHus ypaBHEHHS SinxX = a.

3anummure GopMyITy pelIeHHus ypaBHEHHS tgx = a.

[Tepeuncnute anropuT™ pelIeHHs MPOCTSHIIIETO0 TPUTOHOMETPUUECKOTO YPaBHEHUSI.

3anaHus I NPAKTHYECKO padoThl.

I Bapuanr II Bapuant
1.Pemuth ypaBHEHMSI:
3 a) cos _3
a)sinx = x =
3 2
Ju N
] [ )
6) cosl x + — =1 6) sin| x - — =1
3
k ) | 4]
B) 1g3x =_1_ B)ctg = -3
B3 2
2.Haiitu Hynu GyHKIUH:
. (T T
g zsm(—+x]—l—1 y = +Jz2cos 1+x)+1.
6
3. Pemuth ypaBHEHUE M HAlTH
€ro HaNMEHBIIHNHA NOJOKUTEIHHBIH KOPCHb | €ro HauOOJIBIINI OTPULIATEIILHBIH KOPEHb
7T
tgdx = ct, x ( |
ctgdx ctg 6 ghr =1gl- — |
Pemuts HepaBeHcTBA:! L 3 |
sinx <
a) 21 a)
( 1 - \2cosx <1
0) cos ) 2 T
o< T |( 1| I
x + - sinf x - — |< - —
PR ? 6
S L] 2
X JU
B) 1g2x <1tg B)ig3 <tg 6
3
HaiiTi 3HaueHune X pu KOTOpbIX rpaduk PyHKIMU
, (x ”) V2 y = cos (31:—EJ+ﬁ
V=8l |l =—— |4 —
: 2 4)'5 67 2
JICKUT HUKE OCH X JIC’)KUT BBIIIIC OCHU X

HNHcTpyKuus no BHINOJTHEHUIO IPAKTHYECKOil padoThl.
Jlns pemienus 1 3a1anust pacCMOTPUM ITPUMEPBHI.




91



|
sinx = 29
ayx =( -1)*arcsin = + 7k, k €Z
2

T

x=(-D* ¢+ ak,k e’
6)
T
COS(X+E)—1
= 2MN.NE z
X+—= -
*6

JU
=- 6 +2m,n €Z

JT
Omer:x = - ~§ +2mm,n €7

/3
E=— .

6 —HAMMEHBIITNI TTOJIOKUTEIIbHBI KOPEHBb
OrtBerT:

Z[J'IH peliCHuA 2 3aJlaHus paCCMOTPUM IIPUMCEPBLI.
T

yzzcas( ——)—1
Haiitn nynu pyskumm 3
2 cos | x 'EF -1=0
3)
200s|{x 'ZD =1
L 3]
|( 1 1_1
3
L) 2
7 = * 1+2ann €
x - arccos  Z
3 2
X -iT; £+2ﬂn,n e’/
3 3
= J_r3 + ]—r3 +2xn,n €7
JT JT
OtBeT: X = 3 =+ 3 +2mn,n €7

Jlnst petienust 3 3ajaHusl paCCMOTPUM TIPUMED.



T

tgzx =tg—
3
tg2x =3
n T
E=—y—mnz
6 2
T
X=— . .
6 —HaMMEHBIINHN NOJIOKUTENIbHBIA KOPEHb
OtBer:
Jiis pemieHust 4 3a1aHust, MPOYUTANTE TEOPETUICCKYIO YACTh M pa30epuTe MpUMEpHI.
a) 2cosx > 1;
COSX >
[ ’ v oamn+2 ]
——+ 2mn:; -+ 2mn
x€L 3 3 ,h€z
0) 2cosx <-\/§ ;
V3 17
—= = 0,65

cosx < 2 2

T 11w
——4+2mn,—+2mnjnc€z
x € 6

]
B) sinx >
(ﬁ+2 ?ﬁ+2 ) £
x € E Trﬂ..? Tnj.nG =
r) tgx > 1
F+7m-ﬁ+irn]nﬂz
x € 14 "2 *

HOpﬂ)IOK BBINOJIHEHHS OTYETA 1O I[paKTI/I'{e(:K()ﬁ paﬁoTe.

BrinmoHUTE 3aMaHus.
2.0TBEeTUTHh Ha KOHTPOJLHBIC BOTIPOCHI.
3.0dopMuts OTUET.

Oopasen oT4éTa Mo nMpakTH4Yeckoii padore.

Paszpeun.

Tema.

YueOHast 1eTb.

HazBanune nmpakTtudeckoii paboThI.
OTBeTHI Ha BOIIPOCHI.

Paspnen 5. «KoopanHaTel M BEKTOPHD)



Tema 5.1 «KoopauHaTbl 1 BEKTOPbD)

IMpakTnyeckas padora Ne 23
Pemenue 3a1a4 no teMe: «YpaBHeHHe OKPYKHOCTH, cepbl, IiI0cKkocTUH. PaccTosinue
MEKIY TOUKAMID)

YueOHas uesib: chopMUPOBATH YMEHUS UCIIOIB30BAHUS TEOPETHUECKUX CBEACHUN IS
COCTaBIICHUS YpaBHEHUI OKPYKHOCTH, C(hepbl, MIIOCKOCTH.
O0pa3oBaTesibHbIE Pe3yJIbTAThI
BIIa/ICHHE OCHOBHBIMH TOHATHUSIMU O TUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTYpAX,
UX OCHOBHBIX CBOWCTBaxX; COPMHUPOBAHHOCTh YMEHHs pacro3HaBaTh T€OMETPUUECKUE (PUTYPbI
Ha YepTekax, MOJEISAX U B PEAIbHOM MUPE; IPUMEHEHUE U3YUYEHHBIX CBOWCTB F'€OMETPUUYECKUX
buryp u hopmyI sl pEeIICHUs TEOMETPUUSCKUX 3a7a4 U 33/1a4 C MPAKTUICCKUM COJIEP:KaHUEM
3aauyu NpaKkTU4ecKoil padoThbI:
N3yuuTh TEOpEeTUYECKUI MaTepUall.
BBIIOTHUTE MPaKTUYECKYIO padoTy.
CnaTtn OTCUET.
O0ecneyeHHOCTD 3aHATHSA (CpeacTBa 00y4YeHHUs1):

Y4eOHO-MeToIHYeCKas JTUTepaTypa:
Atanacsn JI.C. u np. Marematuka: anredpa 1 Hayajla MaTeMaTHYeCKOro aHanuza. ['eometpus
(6a3oBswie u yriyonennbsie ypoBuu) 10-11 kmaccer — M., 2014r.
-boromosnioB H.B. IlpakTudeckue 3anstus mo MaremMatuke (6a30BbI ypoBEeHB): YueO.
nmocoOue I CpeaHuX crerl yueo. 3aBeneHuii. —M., 2014 r.
I'yceB B.A. u 1p. MaTemaTuka: y4eOHHK TSl CTYJCHTOB YUPEXKICHUN cpel. mpod.
oOpazoBanus. M., 2014 r.

Paznarounbiec MaTepualsl: 3a1aHUs, METOUYECKHIE YKa3aHUS K Tp/p.

Kanbkynsarop.

Terpanp, pyuka.

Kparkue TeopeTtnueckue u yueOHO-MeTOAUYECKHE MATEPHAJIbI 10 TeMe NPAKTHYeCKOI
padoThI
1.Paccrosinie Mexay TOUKaMu.

A@xr;y1521), B2 y2522)

AB = AB = J/(Xz - X1 )2 + (yz -V )2 + (Zz -Z1 )2

YPaBHCHI/Ie IIJIOCKOCTH.

YPaBHeHI/IC IIJIOCKOCTH, HpOXOI[SIIIIGfI 4YCpe3 JaHHYIO TOYKY U H@pHGHIIPIKy.]ISIpHOﬁ JaHHOMY
BCKTOpPY.

HenyneBoii BEKTOp N, NEPIEHAUKYJISPHBIN INIOCKOCTH, HA3bIBAIOT €€ HOPMAJIBHBIM BEKTOPOM.

Ecnu nana Touka M(X0;y0;20) 1 HOpMalIbHBIH BEeKTOp N = (A4, B, C) mI0CKOCTH, TO €€ ypaBHEHUE
umeet BuI A(x-x9 ) +B( y-yo) +C( z-z0)

PaBeHCTBO BhIpaxkaeT HEOOXOIUMOE U JOCTATOYHOE YCIOBHE MEPIICHIUKYISIPHOCTH

JIBYX BEKTOpOB n © MoM.

3.YpaBHEHHE OKPY>KHOCTH.

2 2 2
X~ +y " =7r -ypaBHEHHE OKPY>KHOCTH C LICHTPOM B Ha4aje KOOPAHUHAT U PAAHyCOM 7.

(x -a) 2 4 (y - b)2 = 77 - ypaBHeHUe OKPYKHOCTH C LIEHTPOM B Touke O (a; b)upamuycom r.
4.YpaBHenue cdepel.
(x -a)? +(y -b)? +(z -¢)* = R*- ypasuenue cdepsl B Touke ¢ nerrpom O (
a ; b; ¢) u paguycom R.
Bomnpocel 11 3aKpenieHHs TEOPETHYECKOr0 MaTEPHaJa K IPAKTHYECKOMY 3aHATHIO:
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3anucaTth GOpPMYITy pACCTOSTHUS MEXKIY TOYKAMHU.
YpaBHEHHE IIOCKOCTH.

YpaBHEHHE OKPYKHOCTH.

VYpaBHeHue chepsbl.

33[{3HI/IH IJIs HpaKTquCKOﬁ paﬁoTI)I.

I Bapuanr I1 Bapuant
1. lan AABC c BepiuiMHaMH B TOYKax Han AABC c BepimimHaMu B TOYKax
A (7;3;-2) A (2;0;5)
B (1; 3; 6) B (3;4;0)
C (05 0; -1). C(2;4;0).
Haittu nnmuny cpenneit nuHuu, Haittu qnuny cpenseit TMHNUH,
napajuienbHon AB. napajuiensHeil BC.
2. CocTaBuTh YpaBHEHHE IIJIOCKOCTH, CocTaBuUTh ypaBHEHHE INIOCKOCTH,
MIPOXOJSIIEH Yyepe3 TOUKY A U POXOJsIel yepe3 TouKy B u
NEPIEHIUKYJISPHBINA BEKTOpY AB, NEepIEHIUKYJISIPHBINA BeKTOpy AB,
ecmn A(2; 3; -4), B(-1; 2; 2). ecau A(-2; 1; 3), B(1; -2; 4).
3. Cepa 3amana ypaBHEHHEM
(x-1)2 +y2+(z-2)2=9 x2+(y+3)2+(z-2)2 = 25

a) HazoBuTte KOOpAMHATHI IICHTPA U paARyC CHEpHI.

0) OnpenenuTe, MPUHAIIICKHAT JIA JAaHHOU cepe TOUKH:

A(l; 3;-1) A(4;-3;-1)
B(2;2; 4) B(0; 1; 3).

HNHCcTpyKIUS M0 BHINOJHEHUIO PAKTHYECKOH padoThlI.
Jlns pemienus 1 3ajanust pacCMOTPUM IIPUMED.
Han AABC c Bepmmmnamu B Toukax A(3; -4; 2), B(-5; 6; 7), C(5; -6; 3).
Haiitn iy cpenneit tuauu, napauieabHo AC.
MN - cpenHsisi TMHUS
MN- AC

AC=(E—3)2+ (6+4)7+ (3-2)2=.22+ (22 +12=

~A+4+1=+9=3.

Otser: 3.

Jns pemienus 2 3aaaHusi pacCCMOTPUM IIPUMED.

CocTaBuTh ypaBHEHHE IIJIOCKOCTH, MPOXoAdAIIel uepe3 Touky M(1; -2; 4) u nepneHIuKyIsIpHbIHI
BekTopy MN, N(3; 4; 5).

A(x-x0) + b(y-yo) + C (z-z0)=0

x0=1; yo=-2; zo=4.

MN=(3-1; 4+2; 5-4); MN=(2; 6; 1); a=2; b=06; c=1.

2(x-1)+6(y+2)+1(z-4)=0

2x-2+6y+12+z-4=0

2x+6y+z+6=0

OtBert: 2x+6y+z+6=0.

Jlnst petienust 3 3ajaHusl paCCMOTPUM TIPUMED.

Cdepa 3anana ypaBHEHHEM

(x+2)*H(y-5)*+7°=16.

a) HazoBuTe KoOpIMHATHI IEHTPA U pagnuyc chepsl.

6) Onpenenure npuHaIIekaT U JaHHOH cepe Touku: A(-2; 9; 0) u B(1; 3; 2)
Pemenue

95



a) (-2; 5; 0) — KOOpAMHATHI TIEHTPA.

R=v16 =4,

A(-2;9; 0);
(-242)*+(9-5)*+0°=16
0%+4%4+0°=16

16=16 (BepHO)
MPUHAIIICKUT chepe.
B(1; 3; 2);

2 2.~72_
(142)“+(3-5)+2"=16
324H(-2)*+4=16
9+4+4=16
B ne npunannexur 17=16 (HeBepHO).

Ilopsinok BbINOJHEeHHA 0TYETA MO MPaKTHYecKoii padoTe.

BrinonHuts 3ananusi.
2.0TBETUTH HA KOHTPOJIBHBIE BOTIPOCHI.
3.0¢popMHUTB OTUET.
Oo0pa3zen oT4éTa MO NpPaKTUYECKOM padoTe.
Paznen.
Tema.
VYueOHas 1enb.
Hazpanue mpakTudeckoit paboThI.
OTBeThI Ha BOMPOCHI.

Pasnen 5. «KoopanHatel M BeKTOPbD)
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Tema 5.1 «KoopauHaTbl 1 BEKTOPbD)

IMpakTnueckas padora Ne 24
Pemenne 3ana4 no reme: «Bekropsl. [deiictBus ¢ Bekropamu. /lekaproBa cucrema
KOOPAMHAT B IPOCTPAHCTBE)

YueOHas nesib: copMUPOBATH YMEHHUS BBIIIOJIHATH JICHCTBUS C BEKTOPAMH,
UCTIONB3YS TEOPETUYECKUE CBEACHUS.
O0pa3oBaTesibHbIE Pe3yJIbTAThI

BJIaJICHUE OCHOBHBIMU MOHATHSAMU O TJIOCKUX M MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (pHurypax,
UX OCHOBHBIX CBOMCTBax; c(hOPMHUPOBAHHOCTh YMEHHUSI PACIO3HABATH T€OMETpUUYECKHE (PUTYpBI
Ha YepTexax, MOJEIAX U B peajbHOM MUpPE; IPUMEHEHNUE U3YUEHHBIX CBONCTB F€OMETPUUYECKUX
buryp u hopmy Uil pelIeHrs FreOMEeTPUUYECKUX 3a7a4 U 33/1a4 C MPAKTUYECKUM COJIEP>KaHUEM
3agauu npakTH4eckoii padoTbI:
N3y4nTh TEOpETUYECKUIT MaTepurall.
BoInonHuTh NpakTuyecKyo padory.
Cnatb OT4ET.
O6ecnieyeHHOCTH 3aHATHS (CPeACTBA 00yYeHH):

Y4eOHO-MeTOAUYECKAs TUTEpaTypa:
Aranacsa JI.C. u 1p. MaremaTuka: anreOpa U Hadajza MaTeMaTH4ecKoro aHanmsa. ['eomerpus
(6a3oBble 1 yriyoneHusie ypoBHu) 10-11 kmacest — M., 2014r.
-boromonos H.B. [IpakTrueckue 3anstus no mareMatuke (6a30Bblii ypoBeHb): YueO.
nocoowue I CpeTHUX criell yuel. 3aBeaenuid. —M., 2014 .
I'yceB B.A. u ip. MaTtemarnka: y4eOHUK JIJISl CTYACHTOB YUPEKICHHUMA cpe. mpod.
obpazoBanus. M., 2014 r.

Paznarounbie MaTepuansl: 3a1aHusl, METOJUYECKHE YKa3aHUS K Mp/p.

Kanskysrop.

Terpanp, pyuka.

Kparkue TeopeTnyeckne U y4eOHO-MeTOAMYECKHE MATEPHUAJIBI 10 TeMe MPAKTHYEeCKO
padoThI
Haubl Toukn A(x13y1;21) 1 B(x2; y2; 22)

AB =(X2-X1; ¥2-Y1; Z2-Z1) — KOOPJUHATHI BEKTOPA

IABI = J(xZ — xl)z + (y2 —yl): + (22 — zl)=

0) - MOJIyJIb BEKTOpa

JlaHbl BEKTOphl @ = (X1;y1;z1) U = (X2 y2; 22)
+ b = (x1tx2; yi+y2; z1t22)

b = (X1-X2; Y1-Y2; Z1-22)
k — no60oe uncio, To k a = (kx1; ky1; kz1).
r) Ecmu a= ,1ox1=x2,y1=y2; 21 = 22.
1) KonnnHeapHbIMU Ha3bIBAIOT BEKTOPA PACIIOIOKEHHBIE Ha OTHOM WM Ha MapaijieNIbHbIX
MPSIMBIX.
CoOOTBETCTBEHHBIE KOOPIMHATHI KOJUTMHEAPHBIX BEKTOPOB MPOIOPITMOHAIIBHEI.
Bonpocsl 1151 3aKpenjieHusi TEOPETHYECKOT0 MAaTePHaia K NPAKTHYECKOMY 3aHATHIO:
[IpaBuna HaXOXKICHUST KOOPIMHAT BEKTOPA U €r0 MOIYJIS.
[IpaBuna cioxxeHus, BHIYUTAHHS, YMHOKEHUS HA YHCIIO BEKTOPOB.
VYcnoBust paBeHCTBA BEKTOPOB.
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CBOMCTBO KOJIITMHEAPHBIX BEKTOPOB.
3aganus 1019 NIPAKTHYECKOH padoThI.
Bapuant Bapuant
Hanst Touku A(3; -1; 2) u B(5; 15 1). a)
Haiinure koopauHaThl U MOTYJIb

BEKTOpa AB BeKTopaBJﬂt .
0) HaiimuTe KoopauHathl Touku C, eciu
— e
Ac(-4;0;2). Bo2:—2:3)
B) Touka D nexur

Ha OCH Y. Ha OCH X.
Haitnute ee koopauHaThl, ecin

IBDI = 2. IADI = +5.
2. Nan xky6 ABCDA1BiCiD1

Hazosure:

a) BEKTOp C Ha4yaJloM B TOYKE a) BEKTOP C HA4aJIOM B TOYKE

A1, paBHBII BeKTOpyAB ; D, paBHBIi1 BEKTOPY D,C, .

0) cyMMy BEKTOPOB ; 0) cyMMy BEKTOpOB;

Hanbl Bextopsl (-2;3; 1) u b (4;-1;2)
a) Haiimute BexTop

— = — T
2(1 S b. ﬂ. +3b.
0) [Ipu kaKoM 3HAUYEHUU Y U Z BEKTOP
-
€ @®y;2)
=
Y BEKTOp KOJUIMHEAPHBI? U BEKTOP b KOJUTHHEAPHBI?
B) Onpenenure, COBNAAIOT JIU B TOM CIIy4au
— = B —
HanpasiieHus: BeKTopoB & » €. HarpasyieHust BeKTopoB & u €.
—
r) Haiigure koopauHaTsl BekTopa d , €CIIH
- — - =2
BEKTOPbI b,d COHAIPABJICHBI BexTopel & 4 d HPOTUBOIOI0KHO

= 2|B| . HamnpaBJICHBI U ﬁl% El

e
HNHcTpyKkuus o BHINOJTHEHHIO IPAKTHYECKO# padoThl.
Jlnia BeImonHeHus 1 3aaHust pacCMOTPUM TMpUMED.

Tlans: Touku A u B. ACL —3;2), B(5" =l _1)
a) HaiiTu KoOpAMHATEI ¥ MOJYJIb BEKTOPA E

AB - (5+2; -143; -1-2)

AB- (652;-3)

PB| ot + 22+ (-3)" _y36 787549

6)Haiitu koopauHatel Touku C, eciau AC = (5;-2;3)

(x5y:2), AC =(x+1; y+3; z-2),
cleAoBaTeNnbHO; X+1=5, y+3=-2; z-2=3
x=4; y=-5; z=5

C(4;-5;5).
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B) Touka /I € X.

Haiitn e€ xoopauHaThl, €Ciiu | DI = \/1_3
Ax;0; 0)x 1€ X

Ap = (x+1; 3; -2); EI =J{X )2+ 3%+ c2p =J{X ¥ l}z:J{X + 1}2 s, @I
_J13

CocTaBUM ypaBHEHHS : J (x+ 1}2 +13 - 13
G o+1)? +13 =13
x+1=0
x=-1
CnenosatensHo, [1 (-1;0;0)
Otger: (-1;0;0)
Jns BBITIOTHEHUS 2 3ajaHUs pACCMOTPHUM ITPUMED.
Jan xy6 ABCDA1B;C1D;

HazoBure:

a) BEKTOp ¢ HavanoM B Touke B u paBubIit Bektopy B(1
———

Otser: BC.

0) cyMMy BEKTOPOB .

Ortser:
Jliig BeIIOSIHEHMS 3 3a7JaHUsI pACCMOTPUM IPUMED.
JlaHbI BEKTOPBI

a) Haiitu BekTOp q. 2 =(3-2(-4); -2-2-3; 5-21)

-2=(11;-8; 3)
0) [Ipu kaKoMm 3HaUYEHUU Yy U Z BEKTOD (8; y; Z) U BEKTOp a KOJUTMHEApHBI, 3HAUUT,
3 -2 5
8 y =z
7 =3 8(—2) -16 1
8 y 3 3 3
3_5_ _8-5_40_131
8z 3 3 3
OtBeT: y = -55; Z:13§
B) auc COHAIIPABJICHBI.

Ilopsinok BHINOJHEHHA 0TYETA O MPAKTHYECKOM padoTe.
BrinosuTh 3a1aHUS.
2.0TBETUTH HA KOHTPOJIBHBIE BOTPOCHI.
3.0¢popMHUTB OTUET.
Oo0pa3zen oT4éTa MO NPaKTUYECKO padoTe.
Paznen.
Tema.
VYueOHas 1enb.
Hazpanue mpakTiudeckoit paboThI.
OTBeThI Ha BONPOCHI
Pa3znen 5. «KoopanHaThl 4 BEKTOPbI»
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Tema 5.1 «KoopauHaTbl 1 BEKTOPbD)

IMpakTnyeckas padora Ne 25
JlelicTBMSI ¢ BEKTOPaMHU, 3aJaHHBIMH KoopanHaTtamu. CkajsipHoe Npou3BeaeHne
BEKTOPOB»

YueOHas nesib: chopMUPOBATH YMEHHE BHITIOTHATH IEHCTBUS C BEKTOPAMU U HAXOJIUTh
CKaJISIpHOE MPOM3BEJCHHE, UCIIONB3YSl TEOPETUUECKUE CBEICHMS.

O0pa3oBaTesibHbIE Pe3yJIbTAThI
BIIa/ICHHE OCHOBHBIMH TOHATHUSIMU O TUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTYpAX,
UX OCHOBHBIX CBOWCTBaxX; COPMHUPOBAHHOCTh YMEHHs pacro3HaBaTh T€OMETPUUECKUE (PUTYPbI
Ha YepTekax, MOJEISAX U B PEAIbHOM MUPE; IPUMEHEHUE U3YUYEHHBIX CBOWCTB F'€OMETPUUYECKUX
buryp u hopmyI sl pEeIICHUs TEOMETPUUSCKUX 3a7a4 U 33/1a4 C MPAKTUICCKUM COJIEP:KaHUEM

3aauyu NpaKkTU4ecKoil padoThbI:
N3yuuTh TEOpETUUECKUI MaTEpHAIL.
BBIIOTHUTE MPaKTUYECKYIO padoTy.
Cnatp OTUéT.

O0ecneyeHHOCTD 3aHATHSA (CpeacTBa 00y4YeHHUs1):

YyebHO-MeTOANYECKas TUTEpATypa:
Atanacsn JI.C. u np. Marematuka: anredpa 1 Hayajla MaTeMaTHYeCKOro aHanuza. ['eometpus
(6a3oBswie u yriyonennbsie ypoBuu) 10-11 kmaccer — M., 2014r.
-boromosnioB H.B. IlpakTudeckue 3anstus mo MaremMatuke (6a30BbI ypoBEeHB): YueO.
nmocoOue I CpeaHuX crerl yueo. 3aBeneHuii. —M., 2014 r.
I'yceB B.A. u 1p. MaTemaTuka: y4eOHHK TSl CTYJCHTOB YUPEXKICHUN cpel. mpod.
oOpazoBanus. M., 2014 r.
2. Pa3naTounbie MaTepHalbl: 3a1aHUs, METOUYECKHIE YKa3aHUS K Tp/p.
3. Kanbkynarop.
4. Tetpanp, pyuka.

Kparkue TeopeTnyeckne U y4eOHO-MeTOAMYECKHE MATEPHUAJIBI 10 TeMe MPAKTHYEeCKO
padoThI
Haubl Toukn A(x13y1;21) 1 B(x2; y2; 22)

AB =(X2-X1; ¥2-Y1; Z2-Z1) — KOOPJUHATHI BEKTOPA

IABI = J(xZ — xl)z + (y2 —yl): + (22 — zl)=

0) - MOJyJIb BEKTOpa

JlaHbl BEKTOPBL d = (X13y13Z1) U b = (xp; y2; 22)

+D = (x1+x2; y11y2; z1422)

“b = (x1-x2; y1-y2; 21-22)

— mo0boe yucino, 1o k a = (kxi; kyi; kzp).
r) CkansipHOe pOoU3BEACHUE BEKTOPOB.
—y — iy — — =
a.b_[3.|b| .cos£(F b,

=X1X2Tyry2+tzrz;

Ecnn/ (_H.,ﬁ}: g{]ﬂfﬁ’ﬁ L.._E;:O

Ecmm - b =0,10

Bomnpocs! /151 3aKpenieHHsi TEOPeTHYECKOT0 MaTepruaia K NPaKTHYeCKOMY 3aHATHIO:
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[IpaBuna HaXOXKAEHUS KOOPIAUHAT BEKTOPA U €r0 MOAYJIS.

IIpaBuna cioxxeHus, BBIYUTAHUSA U YMHOXKEHUS HAa YUCIJIO BEKTOPOB.
[IpaBua HaXOXKIAEHUSA CKAIIPHOTO IPOU3BEINECHUS BEKTOPOB.
YcnoBue nepneHauKyJIspHOCTH BEKTOPOB.

3ananus 1J151 NPAKTHYECKOH padoThI.

Bapuanr apuaHT
Haiinure ckamsspHOE POU3BENCHUE BEKTOPOB a u _E?}, eCclu :
93 @-L4Hh (:2-D); 9E (23,5 (1:-1:4);
6) 3l =3[B| =agos(;) =. 6) 13 =2|b| = sgos (zs) =0,1.
d, b

HaI/II[I/ITe SHa'eHHE M, PY KOTOPOM BEKTOPEI

3(2 4;m), b@3;-1;5). 3(3 2; -1), b(z m; -2).
3.Jans Touku A(3; -2; 1), B(-2; 1; 3), C(1; 3; -2).

Haiigure yrosn Mex 1y BEKTOpamH.

NEPIEHINKYJISPHBI, €CIIU

BA . BC
Han tpeyronsuuk ABC ¢ BepmmHaMu
A (2;2;2), B(2;2;0), C(2; 0; 2). A (6;-4; 1), B(3;2; 3), C(3; - 5; -1).

I[OK&)KI/ITC, YTO JaHHBIN TPCYTOJbHUK — IPAMOYT OHLHBIﬁ, 1 HAa30BUTC €I'0 HpHMOﬁ YTOJI.

HNHCTPYKIUSA N0 BHINOJHEHNIO MPAKTHYECKOH padoThl.

Z[J'IH BBIIOJIHEHHS 1 3alaHud paCCMOTPUM IIPUMCED.

2)A(1;2; -3), B(- 4; -1; 5)

Haiigure CKaJIIpHOC IPOU3BECACHHUE BEKTOPOB.
- —

a. D =1-(-4)+2-(-1)+(-3)-5=-4-2-15=-21.
- =3 s 1 1
6) 3|4, |blp, cos£@ b3
Haiitu ckansgpHoe npou3BeeHUE BEKTOP
= — T = 1
a.b_J3]. |b| .€0S £ @ by_yg9.5 =4,
Jns BBITIOTHEHUS 2 3aaHUs paCCMOTPHUM anMep
Haiitu 3Haqu1/1e m, IpH KOTOPOM BekTop & b MePIEHINKYIISIPHBI , €CIIH
Ell(3 0; m), b(4 7:2);
L b 3HAYUT, a f? 0
D=3 4+0-7+2m = 12+2m

1242m =0
2m=-12

5
a

=

da.

OtBer: - 6.

Jns BeimoHeHUs 3 3a1aHus

paccMOTpUM TIPUMED.

Hanst Touku A(0; 1;- 1), B(1;- 1; 2), C(3; 1; 0).
Haitnute yron Mexay BeKTOpamMu

BA »BC
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BA =(-12:-3), BC =(2:2:-2)
|BA| =\/(—1)?+ 22+ (-3)?-V1+4+9-414

|BC|-va+2+2-12-2V3

BA - BC =-12422+(-3) - (-2) =-2+4+6 =38

_ BA-BC 8

( > )_ |E¢1.] y l?fl_ .\‘-"14.2-\,-'5_
CrnenosatenbHo, Z( —_——— = arccos 4 -
BA BC ==
Vaz

IHopsioK BHINOJHEHHS OTYETA MO MPAKTHYECKOH padoTe.

BrimmoaHuTE 3a1adusl.
2.0TBETUTH Ha KOHTPOJBHBIEC BOMPOCHI.
3.0dbopMuTh OTUET.

O0pasen oT4éTa MO NpaKkTHYeCKoil padore.

Paznen.

Tewma.

YueOHas 11eb.

Hazpanue nmpakTuueckoit paboThI.
OTBeTHI HAa BOIPOCHI.

Paznen 5. «KoopanHaThl 1 BEKTOPbI»
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Tema 5.1 «KoopauHaTbl 1 BEKTOPbD)

IpakTnueckas padora Ne 26
«Pemenne 3a1a4 no reme «BekTopHoe ypaBHeHHe MPSIMON U MJIOCKOCTH »

YueOHas nesb: chopMUPOBATH YMEHUS COCTABIIATh YPABHEHUS NPSIMOM U IJIOCKOCTH,
UCIIOJIb3YSl TEOPETUUYECKUE CBEACHHUS.
O0pa3soBaTe/bHbIE Pe3yJIbTAThI
BJIa/ICHHE OCHOBHBIMU MOHATUSMU O ITUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpAX,
UX OCHOBHBIX CBOMCTBax; c(hOPMUPOBAHHOCTh YMEHHUSI PACIO3HABATH T€OMETpUUYECKHE (PUTYypBHI
Ha 4YepTexax, MOJEIAX U B peabHOM MUpPE; IPUMEHEHHUE U3YUEHHBIX CBOMCTB F€OMETPUUYECKUX
buryp u hopmy Uil pelieHrs reOMEeTPUYECKUX 3a7a4 U 33/1a4 ¢ MPAKTUYECKUM COJIEp>KaHUEM
3agauu npakTH4eckoii padoTbI:
N3y4nTh TEOpETUYECKHIT MaTepural.
BoInonHuTh NpakTuyecKyro padory.
Cnatb OT4ET.
O6ecnieyeHHOCTH 3aHATHS (CPeACTBA 00yYeHU):

Y4eOHO-MeTOAUYECKAs TUTEpaTypa:
Aranacsa JI.C. u 1p. MaremaTuka: anreOpa U Hauajaa MareMaTH4ecKoro aHanmsa. ['eomerpus
(6a3oBble 1 yriyoneHusie ypoBHu) 10-11 kmacest — M., 2014r.
-boromonos H.B. [IpakTrueckue 3anatus mo mareMatuke (6a30Bbiil ypoBeHb): Yuel. mocobue
JUTSL CPeTHUX crien] y4ue0. 3aBeaenuid. —M., 2014 r.
I'yceB B.A. u ip. MaTtemaruka: y4eOHUK [Tl CTYICHTOB YUPEKACHHA cpea.mpod.
obpazoBanus. M., 2014 r.

Paznarounbie MaTepuansl: 3a1aHus, METOJUYECKHIE YKa3aHUS K Mp/p.

Kanskysrop.

Terpanp, pyuka.

KpaTkue TeopeTuyeckue U yuedOHO-MeTOANYECKHE MATEPHAJIBI 10 TeMe MPAKTHYECKOH
padoThI

1.BextopHOe ypaBHEHHUE ITPSAMOIA.

L- npsimas Ha MI0CKOCTH,

Mo(x0;y0)- TOUKa Ha 5TOH NPAMOA ,

[ SETRS—— |

M(X;y)-TIpon3BOIbHAS TOYKA Ha MPAMOIL.

MoM=(x-X0;y-y0) Heprenaukyisped sekropy I (a;b).

3HAUUT CKAJISIPHOE NTPOU3BEAECHNE ITUX BEKTOPOB PABHO HYJIIO:

gy Loy
n .MM -0 10ects

a(x-xo) +b* (y-yo)=0

DTO U €CTh BEKTOPHOE YPABHEHHE IPIMOI
BekTopHoe ypaBHeHHE IIOCKOCTH L

— MJIOCKOCTb

Mo(X0; Y0; Z0) — TOYKa Ha IIOCKOCTH,

Il = (a; b; ¢c) — HEHyNIEBOM BEKTOD,

roe I o I AT ML T M A
a'(x-x0) + b* (y-yo) + C (z—z0) =0
OTO U €CTh BEKTOPHOE YpaBHEHHE MJIOCKOCTH.
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BOHPOCBI AJIA 3aKPCIVICHUS TEOPETUIECCKOIo MaTepHuaJia K IPAKTUYICCKOMY 3aHATHIO:

[IpaBuiI0 HAXO0XKIEHUS KOOPAUHAT BEKTOPA.
[IpaBuiI0 HAXOXKACHMS CKAISAPHOIO IPOU3BEACHMUS.
YcnoBue nepneHIuKyJIspHOCTH BEKTOPOB.
BekropHoe ypaBHEHUE IIPSIMOM.

BexTopHOE ypaBHEHUE TUIOCKOCTH.

3aganus 119 NIPAKTHYECKOH padoThbI.
Bapuant Bapuant 1IToctpoiite npsimyto

2x-5y+10 = 0.4x + 6y — 3 =0.
CocTaBbTe ypaBHEHHE NIPAMOH, IPOXOAIIECH Yepe3 JaHHYI0 TOUKY Mou IeprneHauKyIspHOI
JaHHOMY BEKTOPY n
Mo (-2; -3)Mo (1; -1)
. -
n =(4;-5). =34
3.CocTaBuTh ypaBHEHHE MIIOCKOCTH, IPOXOASALIEH depe3 TOUkd Mo 1 mepneH UKy IsIpHON

BEKTOPY fl, eciu
Mo (-3; 0; 2) Mo (1;-2; 3)
n=(2-3-5) =47
4.CocraBTe ypaBHEHUE IUIOCKOCTH, KOTOpasi NpoXoAUT yepe3 TOKMA(B) u nepnenaukyispHa
npumoii AB, eciiu
AL 152) A5 -455)
B(2;0; 1) B(2; 1, 2)

HNHCcTpyKIUS 10 BBINOJTHEHUIO PAKTHYECKO padoThlI.

Jlnia BeImosHeHUs 1 3ajaHust pacCCMOTPUM IPUMED.

[Toctpouts mpsimyro 3x +4y — 12 =0.

Haiiném koopirHATHI TOYEK IepecedeHus ¢ ocsiMu oxu oy . [lomaras y = 0,

nonyuum 3x — 12 =0, 3x =12, x =4,

A(4; 0). IIpu x = 0 momyuum 4y — 12

=0, 3y =12; y=3, B (0;3).

Uepes Au B nnpoBeiéM NCKOMYIO TIPSIMYIO.

Jli1g BBIOSTHEHMS 2 3aJaHKsl pACCMOTPUM IPUMED.

CocTraBuTh YpaBHEHHE MPSAMOU, IpoXoisiei yepe3 Touky Mo (3;-5) u nepneHauKyIspHOi
Bekropy 1 =(4; 2).

[Tycts, M(X;y) — IPON3BOJIbHA TOUKA UCKOMOM MPSIMOH.
sotor M M 300 M M T,

[RO—,

smaanr - MM =,

4-(x=3)+2-(yt5)=0

4x —12 2y +10=0

4x+2y+2=0

2x+ty—1=0

OtBer: 2x+ty—1=0

Jlnst perienus 3 3aaHusi pacCCMOTPUM TIpUMep.

CocraBuTh ypaBHEHHUE IJIOCKOCTH Mpoxo e yepe3 Touky Mo(3; 4; 5)
U TIePIEeHIUKYISIpHOM BekTopy 11 = (- 15— 3; 2).
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[Tycts M(X; y; z) Npon3BOAHAs TOYKA IJIOCKOCTH (L.
Bektop M M(x—}.yfﬁﬁl:zfs). M Mm,

CJIeIOBATEIIbHO, n.M,M=o
-1-(x-3)-3-(y-49)*2(z-5)=0

-X +3 - 3y+12+2z-10=0

x-3y+2z+5=0

x+3y—-2z-5=0

OtBet: x+3y —-2z—-5=0

Jns pemienus 4 3aaaHus UCMOJIb3yHTE TEOPETUUECKUE CBEICHUSI.

IlopsioK BHINOJHEHUS OTYETA MO MPAKTHYECKOH padoTe.

BrimoaHuTh 3a1aHusl.
2.0TBETUTH HA KOHTPOJBHBIEC BOMPOCHI.
3.0dbopMuTh OTUET.

Oo0pa3zen oT4éTa MO NPAKTHYECKOii padoTe.

Paznen.

Tewma.

YueOHas 1eb.

Hazpanue nmpakTuueckoit paboThI.
OTBeTHI HAa BOIPOCHI.

Paznen 6. « ®yHKUMU, MX CBOHCTBA M TPAPUKI»
Tema 6.1 «DyHKIIUM, UX CBOIICTBA U rpaduKm»
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IIpakTHyeckas padora Ne 27
«IlocTpoenne u yrenne rpapukoB PyHKUMID

YuebHast nesib: copMupoBaTH YMEHHUSI COCTABUTh I'padUKU PYHKLIUI U YUTATh 110 rpaduKy
CBOMCTBA.

O0pa3soBaTe/bHbIC Pe3yJIbTATHI
c(OPMHPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATUSAX MAaTEMAaTHUYECKOTO aHAIN3a U UX
CBOWCTBAX, BJIaJICHUE YMEHUEM XapaKTepu30BaTh MOBeIeHHE (DYHKIMH, UCIIOJIb30BaHHE
IIOJIyYEHHBIX 3HAHUH /71 ONIMCAHUS U aHAJIN3a PEAJbHBIX 3aBUCUMOCTEN

3aauyu NpaKkTU4ecKoil padoThbIi:
N3yuuTh TEOpETUYECKUI MaTepUall.
BBINONMHUTE pakTHYECKYIO paboTy.
CrmaTtb OTUET.

O0ecneyeHHOCTD 3aHATHSA (CpeacTBa 00y4YeHHUs1):
Y4eOHO-MeToInuecKas TUTepaTypa:
Amumos L. A. u ap. MaremaTtuka: areOpa ¥ Hadaiga MaTeMaTHIecKoro aHanu3a ( 0a30BbIA U
yrayOnenssiit yposau ) 10 — 11 knace — M., 2014.
bammvakos M.U. Maremaruka ( 6a30Bsiif yposens ) 10, 11 knacest — M., 2014.
I'yceB B.A. MatemaTtuka. M., 2012.
PaznmaTounbie MaTepuaibl: 3aJaHNs, METOAWYECKHIE YKa3aHH K Ip/p.
Kanbkynsarop.
Terpanp, pyuka.

Kparkue TeopeTnyeckne U y4eOHO-MeTOAMYECKHE MATEPHUAJIBI IO TeMe MPAKTHYECKO
padoThI

OyHKIMEH y ¢ 061acThio onpeaeneHus D(y)Ha3pIBaeTCs COOTBETCTBUE, IPU KOTOPOM
Ka)XJIOMY 3HaUYEHHIO X U3 MHOXKecTBa D(y) cormocTraBisieTcsi eIMHCTBEHHOE 3HAYCHHUE Y U3
MHOkecTBa E(y).

X — aprymeHT

—(yHKIUS

D(y) — ob6nacTh onpeneneHus GyHKIIUH.

E(y) — obnactp 3HaueHus QyHKIUH.

CymectByeT 3 crioco6a 3aganus GyHKIUN: aHATATHYECKUH, TpaPUIeCKUi, TAOJIMIHBIH.
Ob6nacteto onpenenenus GpyHkuuu D(y) Ha3pIBaeTCsl MHOXKECTBO 3HAYEHUH apryMeHTa X, Ipu
KOTOPBIX OHA orpeiesieHa ( UMEeT CMBbICI).

O6nactpio 3HaueHn QpyHKIMU E(y) Ha3bIBaeTCs MHOXKECTBO BCEX 3HAYCHUHN (DYHKIIMH

y, KOTOpbI€ OHA MOXET MPUHUMATb.

Ol. ®yukmus y = f(x) Bo3pacTaeT Ha MHOKecTBe P, eciu 17151 J100BIX X 1>X2U3 MHOKECTBA

P, Takux, 9TO X2>X], BBIIIOJIHEHO HepaBeHCTBO f(Xx2)>1(X1).

02.Dynkius f yobiBaeT Ha MHOKecTBe P, eciu 11 T100BIX X1 U X2 U3 MHOXKeCTBa P, Takux, 4uto
X2>X1, BBIIOJIHEHO HepaBeHCTBO f(x2)<f(x1).

03.Touku XoHa3bIBaETCS TOUYKOM MUHUMYMa (QYHKIHH f, ecin 171 BCeX X U3 HEKOTOPOi

OKPY’KHOCTH X0BBIIOJHEHO HepaBeHcTBO f(x) = f(x0)

04.Touku xgHa3bIBaeTCs TOUKON MakcuMyMa (GyHKUuY f, eciu i Beex X

BBITIOJIHEHO HepaBeHCTBO f(X)= f(x0)

To4kM MakCcHMyMa ¥ TOYKH MUHHUMYMa Ha3bIBAIOTCS TOYKAMH SKCTPEMyMa.

3HavyeHus: QYHKIMU B TOUKaX MAKCUMyMa U TOYKaX MHHUMYMa Ha3bIBAIOTCS SKCTPEMyMaMH.
Bonpocs! 1151 3aKkpenjieHls TEOPEeTHYECKOr0 MaTepuasia K NPaKTHYeCKOMY 3aHATHIO:
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Omnpenenenust GyHKINU.

Urto Ha3wiBaeTCs 001acThio onpeneneHus Gynkuun. O603HaUYeHHE.
Urto Ha3piBaeTCs 001acThio 3HaUeHU (PyHKIMu. OO003HAUYCHHE.
[Tpu3Haku Bo3pacTaHus U yObIBaHUS (PYHKIIUH.

To4ykn MakcUMyMa U MUHUMYMa.

DKCTpEeMyMbI PYHKITUH.

3ajanus 1J151 NIPAKTUYeCKOoil padoThbl.

Bapunant Bapunant
Nel. SIBnsiercst u rpadukom GyHKIUN QUrypa, n300pakéHHAs HAa PUCYHKE:

Y
a = g X
&1
a) a A
b)

Ne2. Hauepture rpaduk xkakoi—HuOy s (yHkimu f(X), 171 KOTOpOii:
D(f) = [-5:6] p(f) = [-6;4]
B =1-3;4]. E(f) =[-1;5].
f(x) Bo3pacTér Ha f(x) yObIBaeT Ha MPOMEKYTKAX
MPOMEKYTKAX [_5; _2] u (-6;-4]u[-1;4), Bo3pacraeT
[3; 6] ;yOBIBAET Ha MPOMEKYTKE Ha TIPOMEXYTKE [-4; —1]
[-2;3]

Ne3 Jlns pynkuuu, rpaduk KOTOPHIH H300paxEH HAa pUCYHKE, HallauTe:
a) 00JIacTh OTpe/ICTICHHS ¥ 00JIACTh 3HAYCHUI;
0) MPOMEXYTKH BO3pACTaHUsI U yObIBAaHUS;
B) TOYKM MaKCUMyMa U MUHUMYyMa
T') 9KCTPEMYMBI.

HNHcTpyKuus 0 BHINOJTHEHHIO IPAKTHYECKON padoThl.
1)/1nst BBITIONTHEHUS | 3aaHKUST PACCMOTPHM MTPUMED.
Asnsercs nu rpadukoM GyHKIMU HUTYpa, H300paKEHHAS

74 Ha pUCyHKe?
il A 107
a 2 5 x




a

O)TBeT: a) SIBIISIETCS; b) HE SBISETCS.
2.J151s1 BBINIOJIHEHUS 2 3aJJaHHsI pACCMOTPHUM IIPUMED.

Hauepture rpaduk kakoi—HuOyap ¢yHkmmm y = f(X), 47151 KOTOPOIA:

D(y) = [-3,5; 6]

E(y) —[-3,5;4,5]

[-3,5:—0,5]u [3,5; 6

y=f(X) Bo3pacTaeT Ha MPOMEXYTKaxX

[-0.5;3,5].

Jl1s1 BBITIONTHEHUS 3 3aJaHUS PACCMOTPHUM TIPUMED.
[To rpaduky n300pak€HHOMY Ha PUCYHKE, HATUTe:
a) 00JIacTh OTpeIeNeHHs U 00JIacTh 3HAYCHUI;
0) MPOMEXYTKH BO3pACTaHUS U yOBIBAHUS;
B) TOYKM MakCUMyMa U MUHUMYMa )
IKCTPEMYMBI.
S @AM s
. L SO
29 i & _'_\ﬁ
|-664a2V0 Ji2 345 6x
& B Wi HRN W

IMopsinok BHINMOJHEHHUS 0TYETA MO MPAKTHYECKO# padoTe.
BoinonuuTh 3a1anus.
2.0TBETUTH HA KOHTPOJIbHBIE BOPOCHI.
3.0¢gopMuUTh OTUET.

Oo0pa3en oT4éTa MO NPaKTHYECKOii padoTe.

Paznen.
Tema.
YyeOHas 11€J1b.
HazBanue npakTuueckoi paboTHlI.
OTBeTHI HAa BOIPOCHI.
Pa3znen 6. « ®yHKIIUM, UX CBOICTBA U rPaPUKN»

Y6BIB8.CT Ha IMPOMCIKYTKEC
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Tema 6.1 «DyHKIIUN, UX CBOICTBA U rPAPUKID)

IMpakTnyeckas padora Ne 28
«HUccnenoBanne pyHkuum»

YueOHast nesib: copMupoOBaTH YMEHHUS UCCIEI0BATh (DYHKIIHIO IO CXEME.
Oopa3oBaTte/ibHbIE Pe3YJbTATHI
c(hOpMHUPOBAHHOCTDH MPEACTABIECHUI 00 OCHOBHBIX MOHATHSIX MaTEMaTHUYECKOTO aHAIIU3a U UX
CBOICTBaXx, BJaJICHUE YMEHUEM XapaKTepHU30BaTh MOBeACHNE (QYHKIIUH, UCIIOIb30BaHNE
MOJIYYEHHBIX 3HAHWUM /1711 OMMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN
3agaum npakTH4YecKoil padoThbI:
N3yuuTh TEOpETUYECKUI MaTEpHAIL.
BrInomHUTE MpakTUYECKyIo padoTy.
Croartb OTUET.
Obecne4yeHHOCTH 3aHATHSA (CpeaCcTBAa 00y4YeHMsl):
VY4eOHO-MeToInUecKas IUTepaTypa:
Anumos L. A. u ap. Maremartuka: aredpa u Hadajga MaTeMaTHIeCcKoro aHanu3a ( 0a30BbIi U
yrayoneHssii yposau ) 10 — 11 kmace — M., 2014.
bammakoB M.M. Matemaruka ( 6a3oBblii ypoBens ) 10, 11 knacest — M., 2014.
I'yceB B.A. Marematuka. M., 2012.
PaznaTounbie MaTepuanbl: 3aJaHNs, METOAWYECKHE YKa3aHUA K Ip/p.
Kanbkynsrop.
Terpanp, pyuka.

Kpartkue Teopernyeckne u yaeOHO-MeTOAMYECKHE MATEPHAJBI IO TeMe MPAKTHYECKOI
padoTsI

Cxema uccnenoBanus (QyHKIUU.

Haiitu obGnacTb onpezaeneHus U 3HaueHUs JaHHOM pyHKImH f.

BrrsicauTs, 061a1aeT 11 GpyHKIUS 0COOCHHOCTSAMH, 00JIErYaroliiMH HCCIIEJOBAHUE, T.€.
apnsercs i GyHKuus f: a)4€THON WK He YETHOI; 0) mepuoANYECKOH.
3)BbruucauTh KOOpAMHATHI TOUEK MepeceueHus rpaguka ¢ OCIMU KOOpPAUHAT.

Haiitu npomexyTkH 3HaKOMOCTOSHCTBA (PyHKIMH f.

5)BbIsicHUTB, Ha KaKUX MPOMEXYTKax QyHKIMS f Bo3pacTaer , a Ha Kakux yObIBaerT.
6)HaiiTu TOUKM 3KCTpeMyMa , BUJI SKCTpeMyMa (MaKCUMyM HJIM MUHUMYM ) U
BBIYUCIIUTH 3HaYeHUS f B 3THX TOUKaX.

HccnenoBaTh noBeneHne GpyHKIMK fB OKPECTHOCTH XapaKTEPHBIX TOUYEK , HE BXOJAIINX B
oOmacTh onpeneneHus ( Harpumep , Touka x=0 1 pynkuuu f(x) =,

¥ Tipu 00X (TI0 MOYJTI0) 3HAUCHUSX apTyMEHTA.

Bonpocs! 1151 3aKkpenjieHus TeOPeTHYeCKOro MaTepuaia K NPpaKTHYeCKOMY 3aHATHIO:

Omnpenenenust GyHKITUH.

Urto Ha3biBaeTCs 001acThio onpeneneHus Gynkmuun. Ob6o3HauYeHHE.
UYro HazbiBaeTcsa 001acThio 3HadeHU PpyHkuun. Ob6o3HayeHHe.
[Ipu3naku Bo3pacTtanus U yObIBaHUS (PYHKIIUH.

Touku MakcuMyma 1 MUHUMYMa.

DKCTpeMyMbl QYHKITHH.

3aganud 1Is IpaKTH4YecKol padoThl.
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Bapuantr Bapuant Nelllpoeaute uccrnenoBanue GyHKIHH,
3aJJaHHO! rpadukom
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Ne2[Toctpotite rpaduk pynkuuu f(x), ecinu n3BecTHBI €€ CBOICTBA:
1. O6nacTh onpeencHus:
[ -4; 4] [-5;3]
OO6acTp 3HaYEHU:
[-3; 6] [0; 5]
2. Touku mepeceueHus rpaduka:
a) ¢ ocero Ox

A (-4; 0), A (3;0),
B (-1;0),
C (2,5; 0)
0) c ocbto Oy
D (0; 2,5) B (0;4,5)
3.HpOMe)Ky'TKI/I 3HAKOIIOCTOAHCTBA.

a) f(x) >0
(-4; -1), [-5; 3]
(2,5;4)

6) f(x) <0

(-152,5) —

4. IlpomexyTKu:
a) BOo3pacTaHus

[-4; -2] [-3; 1]
[1;4
0) yObIBaHUS
[-2; 1] [-5; -3]
[1;3]
5.Toukn MakcUMyMa, MAKCUMyM (YHKIHU
2,f(-2)=2 L f(1)=5
Toukn MUHUMYMa, MUHUMYM (YHKITHH
1, f(1)=-3 -3,f(-3)=2
6.JlomomHUTENBEHBIE TOYKH TrpaduKa
f(4)=6 f(-5)=3
Ne3 [IpoBenuTte uccnenoBaHue GYHKIMU U TOCTPOUTE rpauK
f(x)= -2 f(x) =-3

HNHcTpyKuus o BHINOJTHEHHIO IPAKTHYECKOH padoThl.
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1.[lns1 BeImonHeHus 1 3amaHust pacCMOTPUM TIPUMED.

[TpoBenuTe uccnenoBanue GyHKINH, 3aJaHHON TpadUKOM.
DD () = [-8; 5]
E () =[-2;5]
2)C ochbro Ox: (1; 0)u (5; 0).
ocbto Oy: (0;5).
f(x)>0, npux €[ -8; 1)
f(x)<0, mpu x € (1; 5)
4. [-5; -1]; [3; 5]- npoMexxyTKM Bo3pacTaHus. [-8; -5];
[-1; 3]- npoMeXxyTKM y6bIBaHUA .
5. Xmax=-1, f(-1)=3
X men =-5, f(-5) =1
X min =3, f(3)=-2

J171s1 BBIMOSTHEHUS 2 3aJJaHUsl pACCMOTPUM TIPUMED.
[Toctpotite rpaduk dyukmun f (X), eciam U3BECTHHI €€ CBONCTBA
Ob6nacth onpeneneHust: [ -5; 4]
O6nactp 3naueHuit:[0; 6]
Touku nepeceuenus rpaduka:
a) c ocero Ox O (0; 0)
0) ¢ ocwio Oy
3.IIpoMexyTKH 3HAKOTIOCTOSIHCTBA:
a) f(x) > 0 [-5; 0), (0; 4]
0) f(x) <0

[IpomexyTku:

a) Bo3pactanus [-5; -2] [0; 4]

0) yobiBanus [-2; 0]

5. Toukn MakcuMyma, MakcuMyMm pyHkmu -2, f(-2) =2
Toukn muHMMyMa, MuHuMyM ¢yHkuu 0, f(0) =0
6.[lononauTenbHbIe TOUkH Tpaduka f (-5) =0,5f(4) =6

Jnst BeIOTTHEHUS 3 3a]aHUSI UCTIOJIB3YHUTE TEOPETUUECKUE CBEACHUS.

Ilopsinok BbINOJHEHHUA 0TYETA MO MPaKTHYecKoii padoTe.

BrinmoaauTh 3a1adus.
2.0TBETUTH HA KOHTPOJIbHBIE BOTPOCHI.
3.0¢gopMuUTh OTUET.

Oo0pa3en oT4éTa MO NPAKTH4YECKOii padoTe.

Paznen.

Tema.

YyeOHas 11€J1b.

HazBanue npakTuueckoi paboTHlI.
OTBeTHI HAa BOIPOCHI.

Pazgea 6. «®yHKUUH, UX CBOMCTBA U TPapuKm»
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Tema 6.1 «DyHKIIUN, UX CBOICTBA U rPAPUKID)

IpakTnueckas padora Ne 29,
Pemenne 3ana4 no reme: CBoiicTBa JIMHEHOM, KBAIPATHYHOH, KyCOYHO-JIMHEIHON U
APOOHO — JIMHEHHOH (PYHKIMID)

YuebHas neib: copMupoBaTH YMEHHUE CTPOUTH IPa)UKU U IPOBOAUTH MCCIIEIOBAHUS
JUHEHHO KBaJPaTHUYHON, KyCOUHO-TMHEHHOMU, TPOOHO- TMHEHHON (QyHKINU.
Oo0pa3oBaTe/ibHbIE Pe3yJbTATHI
c(OPMHPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATUSAX MAaTEMAaTHUYECKOTO aHAIN3A U HX
CBOWCTBAX, BJIaJICHUE YMEHUEM XapaKTepu30BaTh MoBeleHHe (PYHKIUHA, UCTIOIb30BaHHE
MIOJIyYEHHBIX 3HAHUH /17151 ONIMCAHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEN
3agayu npakTHYecKoil padoThI:
N3y4nTh TEOpETUYECKHIT MaTepural.
BbInonHuTh npakTHuecKyo padoTy.
CraaTtb OTUET.

O6ecnieyeHHOCTD 3aHATHS (CPeACTBA 00yYeHHU):
VY4ebHO-MeToInuecKas IUTepaTypa:
Amumos III.A. u 1p. MaremaTuka: anredpa 1 Hayaia MaTeMaTHYECKOro aHaym3a ( 6a30BbIN U
yriyoneHnsiit yposau ) 10 — 11 kmace — M., 2014.
bammvakoB M.U. Maremaruka ( 6a3oBbiii ypoens ) 10, 11 knaccel — M., 2014.
I'yceB B.A. Maremaruka. M., 2012.
Paznatounble MaTepuabl: 3aJaHUs, METOAUYECKHE YKa3aHU K Ip/p.
Kanpkyisarop.
Terpanp, pyuka.

KpaTtkue TeopeTnueckue u y4eOHO-MeTOAUYECKHE MATEPHAJIBI 10 TeMe MPAKTHYeCKOMH
padoThI
JpoOHo-nuHeiiHass pyHKIUA U ee rpaduk
ax+b

Jlpo6Ho-nuHelinas GpyHkuus — 310 Gynkuus sugay = €x + d

r7ie X — IepeMeHHas, a, b, ¢, d — HekoTopsie uucina, npudem ¢ # 0, ad — be # 0.

CBoiicTBa 1pOOHO-JIMHEHHOH QYHKIIUM:

[Ipu Bo3pacTaHuy MONOKHUTEIbHBIX 3HAYCHUN apryMeHTa 3HaueHUs (GyHKIMH YOBIBAIOT U
CTPEMSATCS K HYJIIO, HO OCTAIOTCS TOJIOKUTEIbHBIMH.

[Tpu Bo3pacTaHu¥ MONOKUTEIHHBIX 3HAYCHUN (DYHKIIMU 3HAYCHHS apryMEHTa YOBIBAIOT U
CTPEMSTCS K HYJIIO, HO OCTAIOTCS TIOJIOKUTEILHBIMH.

]
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I'paduxom apoOHO-THHEHHON PYHKIUY SBIIsSETCS rUIep0oia, KOTOPYIO MOKHO MOJTYUYHUTh
U3 TUNEpOOIBl Y = K/X ¢ TOMOIIBIO apajIeNIbHBIX IEPEHOCOB BAOJIb KOOPAUHATHBIX OCEH.
JIuneiinass pynkuuda — pynkuusa sugay =kx+b
OcHOBHOE CBOMCTBO JIMHEWHBIX (YHKIUI: pupalieHne GyHKIUH TPONOPIHOHAIBHO
NpUpaLIeHNIo apryMenTa. To ecTb (yHKIUA ABIsieTCss 0000IIEeHNEeM MPSIMOI
PONOPLUOHATILHOCTH.

I'paduxom nuHEHHON GYHKUIUH SBIISETCS MpsiMast JIMHUS, C YEM U CBSI3aHO €€ Ha3BaHUeE.
DTO KacaeTcs BEIMIECTBEHHOW (QYHKIIMU OJHOW BEIIECTBEHHOW MepeMeHHO. YacTHBIH
ciydail TuHeHOM (PyHKIMM HA3bIBAETCS OJHOPOJAHBIMU JIMHEHHBIMHU (YHKIUAMHU (3TO B
CYLIHOCTH CUHOHUM MPSIMON MPOMOPLUUOHAIBHOCTH), B OTIIMYUE OT — HEOJHOPOIHBIX
JUHEUHBIX (PYHKINH.

yv )2 )

4 y=ket+b L y=hke+b
(k>0) (k<0)

-51
KBagpaTuunas ¢pynkuusi — ¢pynkuus suaa f(x) = ax> + bx+c. rae aZz0.ua, b, ¢
HEKOTOpbIe YK CIIa.

I'padux kBagpaTUUHON (PYHKLIUHU HA3BIBAIOT MapaboJION.

B o0miem Bujie ypaBHEHHE KBaIpaTUYHOM (DYHKIIMHU 3aMMChIBAeTCs TaK: y = ax“+bx-+c.

b D

Koopaunatel BepimHbl mapabosisl: (X0;y0),X0 = - 2a , yo = - 4a
[IpsiMast IBIISIETCS] OCBI0 CHMMETPUH TpaduKa KBaIpaTUIHOW (DyHKITHH.
[Tpu a < 0 BeTBH mapaboIIBI HAIIPAaBIECHBI BHU3, ITPH a > () — BBEpX.
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T pa@uK KBAaRATHYNON GYMKLMI

fe

fia) = 2 TN

g(x)= -x*+8x-12 o S
y=|e =)< n

Kycouno-nuneitnas ¢pyukuus [piecewise linear function] — nenuneitnas ¢pynkuus f(x) = f(x1,
X2, ..., Xn), KoTopas (Ipu €€ reOMETPUUECKOM IIPEICTABICHUM) COCTOUT U3 MEPEXOAAIINX
JpyT B Ipyra JUHEHHBIX Y4acTKOB.

JLJ;

x
-

Bonpocs! 1151 3aKpenJieHusi TeOPEeTHYECKOr0 MaTepuasia K MPaKTHYEeCKOMY 3aHATHIO:

Omnpenernenue 1 CBOCTBA IMHEHHON QyHKITUH.
Ompenenenre U CBOMCTBA KBAPATHUHON (DYHKIIUH.
Omnpenenenre KyCOUHO-TUHEHHON (YHKIINU.
4.0rmpeniesieHue U CBOMCTBA IPOOHO-TUHEHHON (DyHKITUH.

3agaHus AJ1s1 NPAKTH4YECKOl padoThlI.

Bapuanr Bapuanr
1. IToctpoiite rpaduk QyHKINN U TPOBEAUTE UCCIETOBAHHE
a)y=2x-3 y=-3x+1
0)y = x2+4x+5 y = x2-6x+10
X—2
B)y = y=X+1
{—X+1,emnxi—1 x+2,ecoux<1
ny={ 2x,ecnux > —1 y:{ X, eCaH X > 1
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HNHcTpyK1ust 10 BBINOJTHEHUIO PAKTHYECKOM padoThlI.

1.1t BEIIOTTHEHUS 3a1aHUA (2) UCTIONIB3YHUTE TEOPETUUECKUE CBEICHHUS.

2./J1nst BeITIONTHEHUS 3a0aHus (0) pacCMOTPUM MIPUMeED.

y= X*-4x+3

HaxoauM KoOpUHATHI BEPIINHBI apaOoJIbL:
-b

Xx=2a ==2

=224-243=4-813 =-1 (2; -
1) — BepinHa napaboJIbI.
Haxomuwm Touku nepecevenus rpaduka ¢ OCblo 0X:
x2-4x+3 =0
x1=1luxy=3.
Crpoum rpadux.
3. 1714 BEIIOTTHEHMSI 3a/1aHUs (B) HCIIONIB3YHTE TEOPETHUECKUE CBEICHMS .
J1y1s1 BRITIOSTHEHUS 3a/1aHus (T') paCCMOTPHUM TIPUMED.
2x,eciix =1
2Zecnnl <x <3

y=\x+5,ectnx=3.

Y R

IMopsiok BBINOJIHEHHUS OTYETA MO MPAKTUHYECKO# padoTe.

BeinonHuTs 3a1aHus.
2.0TBETHTH Ha KOHTPOJIBHBIE BOIIPOCHI.
3.0dopmMHTh OTUET.

O0pasen oT4éTa o NpakTHYeCcKoil padore.

Pazgen.

Tema.

VueOHas 11eIb.

Ha3Banue mpaktuyeckoi paboThI.
OTBeThl Ha BONPOCHI.
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Paznen 6. « ®yHKUMU, MX CBOHCTBA M TPAPUKI»
Tema 6.1 «DyHKIUM, UX CBOICTBA U rpaduKm»

IIpakTyeckas padora Ne 30
«Pemenune 3axa4 no reme: CBoiicTBa U rpadpyky cCMHYCa, KOCHHYCA, TAHT€HCA U
KOoTaHrenca. O0parHbie PYHKIHMH U UX IPAaQUKI»

YueOHasi nesib: copMUpOBaTH YMEHUE HCTIOJIb30BAHHSI CBOMCTB M TPUTOHOMETPHUECKUX
(GYHKIMH 17151 UCCIIeIOBAHUS M TOCTPOSHHUS TPauKOB.

Oo0pa3zoBaTebHbIE Pe3yIbTATHI
c(OPMHPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATUSAX MAaTEMAaTHUYECKOTO aHAIN3A U HX
CBOMWCTBAX, BJIaJICHUE YMEHUEM XapaKTepu30BaTh MoBeIeHHE (DYHKIMHA, UCTIOJIb30BaHHE
MIOJTyYEHHBIX 3HAHUH /171 ONIMCAHUS U aHAJIN3a PEAJbHBIX 3aBUCUMOCTEN

3agauu npakTH4eckoii padoTbI:
N3yuuTh TEOpETUUECKUI MaTEpHAIL.
BBIIOTHUTE MPaKTUYECKYIO padoTy.
Cnatp OTUéT.

O0ecnieueHHOCTH 3aHATHS (CPeACTBA 00y4YeHH):
Y4eOHO-MeToIn4ecKas TUTepaTypa:
Amumos L. A. u ap. Maremartuka: areOpa v Hadajga MaTeMaTHIecKoro aHanu3a ( 0a30BbIiA U
yriy6neHssiit ypoBuu ) 10 — 11 knace — M., 2014.
bamvakoB M.M. Matemaruka ( 6a3oBbiit ypoBens ) 10, 11 kmacest — M., 2014.
I'yceB B.A. MatemaTtuka. M., 2012.
Pa3znarounble MaTepuansl: 3a1aHus, METOJUUYECKHE YKa3aHUS K 1p/p.
Kanpkynsrop.
Terpanp, pyuka.

KpaTkue TeopeTnyeckue u yuedHO-MeTOANYECKHE MATEPHAJIBI 10 TeMe MPAKTHYeCKOH
padoThI

CpoiicTBa 1 rpaguk PpyHKIMI y=sinx
['paduk pyHKIIMK y=SinX HA3BIBAETCS CHHYCOM]IA

4 J}T‘ Y=5iK
3
s T : o g
2 3; "‘\//f‘]‘. ;1'_' _‘.'.'EM

A >
]|

D(sin)=R

E(sin)=[-1; 1]

y=sin- HeueTHasi GyHKIIHS

sin(-x)=-sin x

y=sinxX- nepuoandeckas GyHKITHSI

sin(x+2IT)=sin(x-2IT)=sinx

4.sin=0, eciit x=0+IIn,n € Z

S5sin>0,ecnu x € (0+27n; n+2an), n € Z

sin<0,ecnu X € (1+27n; 2a+27n), n € Z

y = sin X BO3pacTaeT Ha MPOMEKYTKaxX
T T

[- 242mn; 2+2mn;],n€ Z;
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F[

3

yObIBACT HA MPOMEXYTKax [ 2+271n; 2 +27n]
¥

7. X max 2 +2nn, sin ( 2+2an) = 1
m m

X min=- 2+27xn, sin (- 2+2an)=-1.
2.CpoiicTBa M rpaguk QyHKIHMH Yy = €OS X
I'padux GpyHKINHU y = COS X HA3BIBACTCS KOCUHYCOM/IA.

-!ri: :r";:'.ﬂl':'.?.x
/T\\ = n g S T
D (cos)=RE
(cos)=[-1;1]

y=CO0S X- 4éTHasT PYHKIIUS

cos (-X) = cos X

Y=COS X- IepUOIUIecKast

cos (x+2IT)=cos (x-2IT)=cos x
i

4.cos x=0, eci x=2 +[I'n, n€ Z
T T

5.cos x>0,eciu X € (- 2 +27'n; 2 +27n), n € Z

T 3

cos x<0,ecnu X € (2 +2mn; 2 +27n),n € Z
Yy = COS X BO3pacTaeT Ha MPOMEKYTKax

[-T +2an; 0+2nn;,n€ Z;

yObIBaeT Ha npomexyTkax [ 0+2nn; m+2nn;],n € Z ;

X max= 2mn, cos (2nn) =1
X min = n+27n, cos(n+2nn) = -1.

3.I'paduk pyHkuuu y = tg X Ha3bIBAETCsl TAHTCHCOUA

W

)

ll

NI‘H

L

L]
hal'y

=3
il

oy

Bomnpocs! 1J1s 3aKpenJieHusi TEOPETHYECKOr0 MATEPHaia K MPAaKTHYeCKOMY 3aHATHIO:

Omnpenenenue cunyca. I'paduk u cBoicTBa PyHKIIUH y=SInX.

Ompenenenue kocunyca. I'paduk u cBoCTBa YHKIIMH Y=COSX.
Omnpenenenue Tanrenca. I'paduk u cBoiicTBa PpyHKIMM y=tgx

[Tonsitue 06 obpaTtHol (yHKIMN. CBOMCTBA rpaKOB 0OPATHBIX (PYHKIIHIHA.
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3amanus 1J1s1 NPAKTHYECKOH padoThI.
Bapuant Bapuant
[Moctpoiite rpaduk GyHKIUU
y = 1.5sinx y = cosx+2
HaiiuTe 00JacTh OnpeeeHus 1 00JacTh 3HAYCHUH.

Hokaxwure, uro T sBnsercs nepuonom Gpyukuuu f, ecau
FA m

f(x)=tg3x, T=3 f(x)=ctg3,T=3n
BriBenute popmyiy 3amanayto GyHKIui0 g(x), 00paTHYIO K AaHHOW (HyHKIMHU f(X)

VYkaxure 00J1acTh onpeeseHns U 00J1acTb 3HaYCHNUH PYHKLIUU g

a) f(x) = 2x+1 a) f(x) = -2x+3

6) f(x) = x° 6) f(x) = x>
HNHCTPYKIUA 10 BHINOJHEHNIO MPAKTHYECKOH padoThl.

JInst BeIoNTHEHUS 1 3a1aHusl pacCCMOTPHM TIPHMED.

[Moctpoiite rpaduk pyHkumu y= sinx+1

e oW
> é& = Sinx +1
i Sl P I
= ey - S ¥
P - | : P
o~ L i'/ﬁ?- LN gy
* o - o ]
—— ——— ———————p— — ) == S e 1 s 5 o
- - ¢ T e a7 .
2 =31 —X +iE i Tz 3E 41 *
— _— | "I_ a9
+ - ot k-
5 A, b,

JInst BBITIOTTHEHHUS 2 3a7]aHUs PACCMOTPHUM TTPUMED.
X

Hoxaxute, uro T asnsercs nepuogoM dpyukuuu f, ecmu f(x)=sin2 , T = 4I1.
X

f(x+T) = f(x+4I1) = sin (2 +2I1) = sinx.

JUnist BBIOSTHEHUS 3 3aJJaHUsl PACCMOTPUM IIPUMED.

Brisectu ¢opmyiy, 3anannyto pyHkmuo d(x), oOpatHyro nanHoi Gpyskimn f(x)
f(x)=3x+5

3x=f(x)-5
foo-s X-5
Xx= 3 , mepexoauM K HOBoMy o0o3HaueHuto: d(x) = 3

IHopsiAoK BHINIOJIHEHHUS OTYETA MO MPAKTHYECKOH padoTe.

BrIinoaHuTh 3a1aHuA.
2.0TBETUTH HA KOHTPOJbHBIEC BOMPOCHI.
3.0dbopmuth OTUET.

Oo0pa3zen oT4éTa MO NpPaKTUYECKO padoTe.

Pa3nen.

Tema.

YyeOHas 1eb.

Ha3Banue npaktuueckoii paOoThI.
OTBETHI HA BOIIPOCHI
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Paznen 6 «Dynkuum, ux coiicrea u rpagpukm» Tema 6.2 «CreneHHble, MoKa3aTeJbHbIE,
JorapudpmMuueckue U TpuronoMerpuieckue GpyHkuuu. O0paTHbie TPUTOHOMETPUYECKHUE
byHkumn»

Ha3Banmne npakTnyeckoi padorsr Ne 31:
«IIpeoOpa3zoBanus rpaduka pynkuuu. 'apmonnyeckue kosedanus. Ilpukiaaubie
3aaum».
Y4yebHas 1eib: chOpMHUPOBATH YMEHUS 10 BHIMIOTHEHHUIO MPEe0Opa3oBaHuil TpaduKoB
GYHKIHIH.

Oo0pa3oBaTe/ibHbIE Pe3yJbTATHI

C(bOpMI/IpOBaHHOCTB Hpe,Z[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX MOHATHAX MAaTEMAaTHYSCKOI'O0 aHAIN3a U
nx CBOﬁCTBaX, BJIAACHUEC YMCHUCM XapaKTCPU30BaATh ITOBECACHUC q)yHKHHﬁ, HCIIOJIBb30BaHUC
IMMOJTYy4YCHHBIX 3HAHUM JJI1 OITMCAaHUA U aHAJIM3a PE€AJIbHBIX 3aBUCUMOCTEH

3agaym npaKkTH4ecKoil padoThl:

N3y4uTh TeOpeTUYECKUl MaTepHall.
BrInonHuTh NpakTuyecKyo padory.
Craatp oT4eT 1o mpakTU4ecKoil padore.

O0ecneyeHHOCTD 3aHATHSA (CpeacTBa 00y4YeHHUs1):

Y4ebHO-MeToIuuecKas JIUTepaTypa:
AmumoB IIILA. m ap. Maremaruka: anreOpa M Hayajla MaTeMaTHYECKOrO aHalu3a,
reomerpus. Anredpa M Havajga MaTeMaTHYECKOro aHanu3a (0a3oBBIH M yrITyOJCHHBIH
ypoBHH).10—11 xmaccel. — M., 2014.
ArtanacsH JI.C., byry3os B. @., Kagomues C.b. u np. Maremaruka: anreOpa u Haudana
MaTemMaTuyeckoro aHanuza. ['eometpusi. ['eometpust (0a30BbIi U yriyOJIeHHBINH YPOBHH).
10—11 xnaccel. — M., 2014.
bamvakoB M.M. MaTtematuka: y4eOHUK IS CTYA. YUpEeXKIEHUI cpel. mpod.
obpazoBanus. — M., 2014.
bammvakos M.U. Marematuka. COOpHHK 3a/1a4 TpO(PHIIBHON HANIPaBICHHOCTH: yueo.
nocobue ISl CTyA. yupekaeHui cpea. mpod. oopazosanus. — M., 2014.
Mopakouu A.I'. Anrebpa u Hayana ananuza. Yacts I, Yacts I1. — M.,
«MueMo3uHa»,2011.

PaGouas Terpaap B KJIETKY.

Pa3naTtounble MaTepHaibl: KAPTOUKH-3a1aHUs], MHCTPYKIIMOHHBIE KapThl -20 MITYyK.

Kanpkynarop mpocToid.

Pyuxa.

Kpartkue Teoperndyeckue u yueOHO-MeTOANYECKHE MATEPHAJIbI 110 TeMe
NPaKTH4YeCKOoil padoThI

I'eomeTrpnyeckne npeodpazoBanusi rpapukoB pyHKIHH

[Ipocreitmme npeodpazoBanus TpaUKOB - TO MAPATUICIIBHBINA TEPEHOC, CKATUE
(pacTspKeHHe) M pa3TUYHbIe BUABI CHMMETPHH.
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OyHKIUA IIpeoOpazoBanue I'padmkn

y = -/ CHavasia CTpouM
rpaduk QyHKIIIN
f(x),asarem
CUMMETPUYHO
0TOOpakaeM ero

OTHOCUTEIILHO OCH
OX.

¥

y =f(x) CHayarna ctpouM

rpaduk QpyHKIIUN
f(x),a3zarem

CUMMETPUYHO
0TOOpa’kaeM ero
OTHOCHTEIILHO OCH
oY.

—2 3 el e O

—a

y =x ox
y =f(x) +4 Cuauana cTpoum 2 2 41
A - const rpaduK QyHKIMH
f(x), as3arem, eciu y =x
2 L2 oo

A > 0 nogaumaem
MTOJTYICHHBIN Tpaduk
Ha A enuuui BBEpX
o ocu OY. Ecin

A <0, 10 omyckaem
BHMU3.

¥o<
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y =fkx -a)

CHaygana crpoum

rpaduk QyHKIIUN
f(x), asarem, ecim

a >0, 7o rpaduk
(GyHKIMY cMelaeM Ha
@ a eIMHUII BIPaBo, a
ecamn a <0, To Ha

@ €IIVHHII BIIEBO.

n_n
"

nyn_

N
I
=

— (x +1)

N
I
=

- (x -1)

y =k

k - const

k>0

CHayana crpoum
rpaduk pyHKIIN
f(x), aszarem, ecru
k >0,T0
pactsrupaem
MTOJTYICHHBIN Tpaduk
B k pa3s BIOIIb OCH
OY. A

eem (0 <k <1,T10
CKUMaEM
MOJTy4eHHBIN rpadux

1

B — pa3 BAOJb OCH

k
oY.

y =sinx — 2sinx

y =sinx — Ssinx

y =f (k)

k -constk >0
y = Af (kx +a) H
B

A, k,a, B - const

CHayana ctpouM

rpaduk QyHKIUN
f(x), asarem, ecim

k >1, To cxxumaem
MOJTy4eHHBIN rpaduK
B k pa3 BIOJb OCH
OX. A ecin

0 <k <l1,10
pacTsaruBaecM
NOJTY4YeHHBIH rpaduK

B L pa3 BIOJIb OCcH
OX.

k> — 5«

0 <k <l

f(x)— fkx) -

y =sinx — sin2x

y =sinx — sin Sx




1521
1 A4 5

b




= o)

£

S o a
(k(x + )~ 4

k

a

JSkx + k) - B

CHayana ctpouM
rpaduk QyHKIHNA
f(x), a3arem yactpb

rpaduka,
PAaCIIONIOKEHHYIO
BhIlIe ocu OX
ocTaBIIsieM 0e3
HM3MEHEHHSI, a YaCTh
rpaduka,
PaCTIONIOKEHHYIO
Hmke ocu OX,
3aMEHSIEM
CUMMETPUYHBIM
0TOOpakeHUEM
oTtHOocuTeabHO OX.

J J

Cuauana cTpoum
rpaduk QpyHKIIIN
f(x), asarem vactp
rpaduka,
PAacIoNOXKEHHYIO
npasee ocu OV,
ocrasisieM 0e3
WU3MEHEHUS, a JIEBYIO
4acTh rpauka
3aMeHsIeM
CUMMETPUYHBIM
0TOOpaKCHUEM

IIPaBOil OTHOCUTEJIBHO
oy.

(SIS
[l

(2x -2) +1

y=x —2x —2(x-1) =222(x-1) —
-2 2(x -1) +1

— P L3 P T
s

5 4 3 2 1 0 1 2z 3 4
2
3
4
5
y
= X3
y =
PR
F 4

o

AY
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10

= ||

f@) =fk) -
SO

W

o
=
(%)
P
N
-

GyHKIUH [ (X) CKATH K OCH

byHKIMH f (X) paCTAHYTH OT OCH

IHocTpoenne rpagMkoB TPUTOHOMETPUYECKUX PYHKIUI ¢ MOMOLIbIO
TPUTOHOMETPUYECKHX NPeodpa3oBaHMil.

Cxxatue rpaduka GyHKIUH K OCH OpAUHAT
Oto ciyuait korna APTYMEHT ¢ynkmum ymMHOXEH Ha 9HCIT0, OONIbIINE €TUHUIIBL.

IIpaBuio: 4ToObI nocgo)(;pm: rpadux ¢ynkumu f (kx) , toe k >1 , Hyx)HO rpaduk

B k pas.

IIpaBuio: uto6s mocTpouts rpaduk GyHkuuu f (kx) , tae 0 < k < 1, HykHO rpaduk

oy 1

B ~ kpas.

PacTsoxenue rpaguka GyHKIMK OT OCH OpJIMHAT
OTO TPOTUBOIOJIOKHOE JEHCTBHE, Temeph OasH HE CHKUMAETCs, a pacTSATHBAcTCS.
Cayyaii umeet mecto, korga APITYMEHT ¢ynkuun ymHoxkaetcs Ha uyucio 0 <k <1.
Omnepanuu cxaTus/pacTsHKeHUs rpadUKoB, pa3yMeeTcsl, BHIIIOIHUMBI HE TOJIBKO JUIS
TPUTOHOMETPUUYECKUX (PYHKITHH.

Bonpocs! 1151 3aKpenJieHHsl TEOPEeTHYECKOr0 MATEPHAJIA K MPAKTHYECKOMY 3aHITHIO:

Kakue npocreiimue npeodpazoBanus rpaukoB Bbl 3HaeTe?

a) y = cos2x

<
I
=

3az[amm MJIA MPAKTHYECKOIro 3aHATHSA:

I Bapuant

1. Tloctpouts rpapuku GyHKIHI.

Il BapuaHTt

Yy = x
a) cos

2

0) y = tg2x

y =2 +sin
B) X

y
r) = |cosx
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Haiitu Bce kopHU ypaBHEHMS, IpUHAANSKale oTpe3ky [0; 3] :

sin 2 cos 2
x = ~= x = =
2 2
3.HaiiTu Bce penienns HepaBeHCTBA, MPUHA LIekKamye otpe3ky [0; 3x] :
sin 2 cos 2
X > 1L X > 1L
2 2

HWHCcTpyKIus 10 BHINOJTHEHHIO NPAKTHYECKON padoThl

[Ipu BeINOJIHEHUU 3a1aHUN PACCMOTPUTE MPUMEPBL..
Ipumep 1
[ToctpouTts rpaduk pyHkmmu y = sin 2x .

CHauaina H306pa3HM rpa(bI/IK CHHYCA, €ro Mepuoj paBeH 7' = 27
; : : ; A : ; : ; ;

e e o W - e e e e v e T e o e W e B e R A Ve w w

L et e et SRR R R PR SRR

K cnoBy, 4epTuTh rpaduKu TPUTOHOMETPUICCKUX (DYHKITUH BPYIHYIO — 3aHATHE KPOTIOTIMBOE,
7 ~1,57; 2@ ~ 6,28 u T.1., TO €CTh HAa CTAHJAPTHOM KJIE€TYaTON
MOCKOJIBKY JT A~ 3,14;_2 Oymare

AKKypaTHBIM HYXHO OBITh BIUIOTh JO MIJTUMETPA, 1aXke O NOTYMUIIUMETPA.
BnpoueMm, MHOTHE € 3THUM yXKe CTOJIKHYJIHCD.
Tenepb nourpaeM Ha GECKOHEUHO JUIMHHOM OasiHe. MBICTIEHHO BO3bMEM CHHYCOHUY B PYKH

oY

U COXKMEM €€ K 0CH B 2 pazg:

To ectb, rpaduk GyHKIMHM y = sin 2x MoydaeTcs MyTéM ckaTHs rpaduka y = sin x K OCH
OpAMHAT B JBa pa3a. JIoruuHo, 4To Mepuo UTOroBoi (PyHKIMU TOXKE YHOJIOBUHMICS: T =
2.

HEJISTX CAaMOKOHTPOJISt MOXKHO B3ATh 2-3 3HAUEHUS «UKCY» U YCTHO JIMOO HA YEPHOBHKE
BBITTOJIHUTD MTOJICTAHOBKY

x=£3~sin(2-£]=sin£=l
4 4 2

x=Z=sin| 2. Z msing=0
2 2

CMmoTpuM Ha 4epTEXK, U BUIUM, UTO ITO JEHCTBUTEIHHO TaK.
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Ipumep 2
[ToctpouTts rpaduk pyHKIMU y = cos3x

oY

«UépHas rapMoIIKa» y = £OSX CXKUMAETCsI K OCH B 3 pasa:

HtoroBslii rpaduk y = cos3x NpoBeAEH KPACHBIM LIBETOM.
CXOJHBIN niepuoy 7' = 277 KOCUHYCA 3aKOHOMEPHO YMEHBIIAETCS B TpHU pasza: I =

JU
3 (oTrpaHuYeH XENTHIMU TOUYKAMH).

Ipumep 3

X
[TocTpouts rpadguk GyHKIMH y = sin 2

bepém B pyku Halry «O0€CKOHEUHYIO FapMOILIKY»:

X
To ectb, rpaduk PyHKIMK y = sin 2 MOJydaeTcs MyTEM pacTs:KeHusl rpaduka y = sin x OT OCH

opaMHAaT B jBa pasa. [lepuoxa urorosoit pynkuuu ysennuuBaercs B 2 paza: I’ = 2x -2 =4m,
OH TOJIKOM Ja’K€ HE BMECTHJICS HA JTaHHBIN 4EepPTEXK.
Ilopsinok BHINOJHEHHUS 0TYETA MO0 MPAKTHYecKoi padore
Boinonnuts 3aganus 1 — 3.
OTBeTUTH Ha BOIPOCHI I 3aKPEIIJICHUS] TEOPETUYECKOTO MaTepHaa.
OdopmMHTB OTYET IO NPAKTUYECKOH pabdoTe.
Oo0pa3sen oT4yeTa N0 NPaKTHYECKOii padoTe
Paznen.
Tema.
VueOHas 1eib.
Hazpanue mpakTiudeckoit paboThI.
Pemenus 3aganuii mpakTH4eCKON pabOTHI.
OTBeThl Ha BONPOCHI AJIs 3aKPEIUIEHNS TEOPETUUECKOI0 MaTepraia.
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Paznen 6 «Dynkuum, ux coiicrea u rpagpukm» Tema 6.2 «CreneHHble, MoKa3aTeJbHbIE,
JorapudpmMuueckue U TpuronoMerpuieckue GpyHkuuu. O0paTHbie TPUTOHOMETPUYECKHUE
byHkumn»

Ha3Banmne npakTnyeckoi padornr Ne 32:
«PemeHue nmokazareJbHbIX, JOrapu(PMUYECKUX YPABHEHH H HEPABEHCTB.

YueOHas unesb: chopMUPOBATH YMEHHUS 110 PELICHUIO MTOKA3aTEIbHBIX, JIOTAPU(PMUIECKUX
YpPaBHEHUH U HEPABEHCTB.
O0pa3oBaTesibHbIE Pe3yJIbTAThI
BJIAJICHUE CTAaHAAPTHBIMU IPUEMaMM PpELICHUS pAUUMOHAIBHBIX W  HPPALMOHAJIBHBIX,
MOKA3aTeNbHbIX, CTETIEHHBIX UX CHCTEM; UCIOJIb30BaHUE MOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM, B
TOM 4YHCJIE JUISl IOUCKA MYTH PEIICHNS U WIITIOCTPALlUU PEIICHNs] YPAaBHEHUI U HEPABEHCTB
3agaum npakTH4YecKoil padoThI:
N3y4uTh TeOpeTUYECKUl MaTepHall.
BoInonHuTh NpakTuyecKyro padory.
Crnatp oT4eT 1o mpakTU4ecKoil padore.
O0ecnieueHHOCTH 3aHATHS (CPeACTBA 00y4YeHH):
Y4eOHO-MeToInYecKas IUTeparypa:
AmumoB IIILA. m ap. Maremaruka: anreOpa M Hayajla MaTeMaTHYECKOrO aHalu3a,
reoMmerpusi. Anrebpa W Havaja MareMaTH4ecKoro aHaim3a (0a30BbI W yriyOJIeHHBIN
ypoBHH).10—11 xmaccel. — M., 2014.
Artanacsn JI.C., byty3os B. @., Kanomues C.b. u np. MaremaTuka: anredpa u Hayaia
MareMaTtndeckoro ananuza. ['eomerpus. ['eomerpus (6a30BbIi U yri1yOJIeHHBI YPOBHH).
10—11 xmaccer. — M., 2014,
bamvakoB M.M. MaTtematuka: y4eOHUK JUIS CTYA. YUPEXKISHUI cpe. mpod.
obpazoBanusi. — M., 2014.
bamvakoB M.M. Matemaruka. COOpHUK 3a/1a4 IPOGUITHHON HAPABICHHOCTH: yueo.
nocoowue ISt CTy . yUpekaeHui cpea. mpod. oopazosanus. — M., 2014.
MopakoBuu A.I'. Anrebpa u Hadana ananuza. Yacts I, Yacts II. — M.,
«Muemo3suHa»,2011.
PaGouas Terpaap B KIETKY.
Pa3naTounble MaTepuasbl: KAPTOUKU-3a1aHUS, MHCTPYKIIMOHHBIE KapThl -20 MITYyK.
Kanpkynarop mpocToid.
Pyuxa.

KpaTtkue TeopeTudeckue u yueOHO-MeTOANYECKHE MATEPHAJIBI 110 TeMe
NMPaKTHYECKOH padoThI

Omp.
[Toka3zaTeapbHBIME YPaBHEHHSMH HA3bIBAIOTCS YPAaBHEHHUS, B KOTOPHIX HEU3BECTHOE

COJIEP/KUTCS B ITOKA3aTENIE CTENIEHM.

IIpocreiine ypaBHEHUs, T.€. TAKUE, JIEBYIO U MPABYIO YaCTU KOTOPBIX MOYKHO ITPUBECTH K
OJIHOMY OCHOBAHUIO PEILAIOTCS TaK:

5% =625 = 5 =5 =x=4. Omeem:x=4

VpaBHeHus Buja 2° + 2l L =g pelIaroTcs BHIHECEHHEM 32 CKOOKH CTETIEHH C
HaUMEHBIIIUM [TOKA3aTEeJIEeM.

2. X
3) VpaBuenus, Buga 77 - 48 -7 = 49 permarorcs ¢ IOMOIIBIO MOACTAHOBKU d = ) , CBOJAMTCS
K KBaJIpaTHOMY.
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[Ipu penieHus ypaBHeHus BUAa a© = b " 00€e 4acTH ypaBHEHHUs HEOOXOIUMO Pas3IeuTh Ha b

YT DT£0

VYpaBHeHUs1, coepKalie HEN3BECTHOE M0 3HAKOM Jiorapudma,
Ha3bIBAIOTCS JIOTAaPU(YMUIECKUMHU.
Takue ypasnenus pewiaiomcs ¢ IOMOIIBIO ONpeeIeHus Jorapudma, Teopem o orapudmax u
YTBEPKACHUSI, YTO €CJIN MOJIOKUTEIbHBIE YHCIIa PAaBHBI, TO U PaBHBI UX Jorapu(Mbl pu JAHHOM
OCHOBaHUU M 00paTHO, €CJIH Jorapru(MbI UUCeN PaBHBI, TO PaBHBI U COOTBETCTBYIOIINE UM
yucia. Bo Bcex ciydasx mosrydeHHbIE pelieHus] He0OXO0IMMO MPOBEPHUTH MOJICTAHOBKON UX B
JTAHHOE ypaBHEHHE U MCKIIOYUTh TOCTOPOHHUH KOpeHb. YacTo ncnoss3yercs: popmyina

log .

nepexo/ia OT OJJHOTO OCHOBaHUS K Apyromy loga b b:

log . a

Pemenue noka3arenbHbIX HEPABEHCTB CBOJUTCSA K PEIICHUIO MPOCTEUIINX HEPABEHCTB BUIA
X b
>a
X b
mwma <da
X b
Ecou a>1lua” >a ,tox>b

X b
Ecou 0<a<lwm a” >a ,tox<bh.
[Tpu perennu mpocTeHmux JorapuPMUIecKix HepaBeHCTB Thna log , x  log , b HE0OX0AUMO

HCIIOJIb30BAaTh CIIEYIONIEE TPaBUJIIO:
Ecnu a > 1, T0 3HaK HepaBeHCTBa HE MEHSETCS, T.€. X > b
Ecmun 0 <a <1, To 3HaK HEpaBEHCTBA MEHSETCS Ha MPOTHBOTMOJIOXKHBIH, T.€. X < b.
[Ipu pemennu norapupMUIECKIX HEPABEHCTB HEOOXOIMMO TIPOBEPUTH, BXOIUT JIU TIOTYICHHOE
pelieHne B 00J1aCTh ONPE/ICIICHNs HEPaBEHCTBA.

BOHpOCI)I AJIA 3AKPECIVICHUA TEOPETUIECCKOIo MaTepua/ia K NPAKTUICCKOMY 3aHATHUIO:

Kakue ypaBHeHUs1 Ha3bIBaIOTCS MOKA3aTEIbHBIMU?
Kakue HepaBeHCTBa Ha3bIBAIOTCS MOKA3aTEIbHBIMU?
Kakue ypaBHeHUs Ha3bIBalOTCS JIOrapu(PMUIECKUMU?
Kakue HepaBeHCTBa Ha3bIBAIOTCS JIoTapupMudeckumu?

33}13HI/IH IJIA MPAKTUIECKOIro 3aHATHUA:

I Bapuant IT Bapuant
Pemnth nokasarenbHble ypaBHEHUS:

3x 1 rl Vx

x+7 1-2x
2) 0,5 20,5 =2; a) 6 — =6 |
6 |6
6) 23x+2 - 23x_2 —

6) 3" -3* +3% =63; 30

B)9" -7-3" -18 =0 B)4-2" -5-2" +1=0

2. Pemmmtsb norapudmuyueckue ypaBHEHUS:
a) logs (2x -1) =logs25 a) lg(x 2 2)= lg x
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6) 1gGx -1)-1glx +5) =1g5

log 3 G -2)+log3 G+6) =2

0)

3. PewuTts rpaduyecku ypaBHEHUE:

2 =3x -
log 1 x =3x 2
3
4.PemuTh MOKa3aTeIbHbIE HEPABEHCTBA:
5: L
a) 5% >25; a) » >
25

6) 53x+1 =53x-3 < 624,

0) 21 + 23 > 17

B) 4% -2" <12 B)3-9" +11-3° <4
log » ( - 5.Pemmmth morapudMudeckie HepaBeHCTRA!
a) 5) <2 a) log s (7 -x) >1

6) e+ 2x +2)< 1

6)10g3(x2+7x-5)>1

6.Pemuth rpaguyecku HepaBeHCTBO:

a) (c_>x -2;

X
6 | — <X -—

2 ) 2

a) x <x-2;
J
6)3" > -2x- 1
3 3

HNHceTpyK1us 10 BHINOJIHEHHUIO PAKTHYECKO0il padoThI

IIpumepl. Pemnts ypaBHEHUE: 5771 _26-55+5=0

Pewenue:

5 =9,

52 26y +5=0,
D=676-4-25=576,

y1=5, y2=—1
. 5
5=5
x=1
N
5= _

5

Omeem: x=1nx=-1

Ipumep2. Peuuts ypasuenune: log 2 (x +1) +loga(x +3) = 3.

Perenue.

logsr((x +1)(x +3)) =log,2°,

(x +D(x +3) =8,

x> +3x +x +3 -8 =0,

x2+4x -5 =0.
=16 -4-1-(-5) =16 +20 = 36.
BT

X1 = - :1,

4 _6 -1

X, = = = 5.

IIpoBepka:
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X1 =1.
log>(1 +1) +log2(1 +3) =3,
log,2 +log.4 =3,

log,(2 -4) =3,
log,8 =3,

3 =3

OtBer:3.

Ipumep 3. Peruts ypasuenue: log 2 (1 -x) =3 -log2 (3 -x).

Pewenue.

logo(1 -x) =3 -log2(3 -x),

logo(l -x) +log2(3 -x) =3,

log2((1 -x)3 -x)) =log227,

log 2 ((1 -x)(3 -x)) =log238,

(I -x)3 -x) =8,

3-x-3x+x"-8 =0,

x*-4x -5 =0.

=16 -4-1-(-5) =16 +20 = 36.

4 +

6 :E:S
2 2

4 - =

- 1=

b

IIpoBsepka:

X1 =5 -Hesaensemcs KopHeM,
m.k.D (log2x) = R..

X2 = -1

m.k.D (log 2x) = Rs.

OTBeT: HET KOpHEH.

Ipumep 4. Pewmnts ypaprenne: Ig(2x 2 -4x +12) =Igx +Ig(x +3).
Pemenue.

lg2x? -4x +12) =lg(x - (x +3)),
lg2x? -4x +12) =lg(x?* +3x),
2x% -4x +12 =x? +3x,

2x% -4x +12 -x* -3x =0,
x?-Tx +12 =0.

=49 4-1-12 =
T +
49 -48 =1.x1 = 2
-8 -
= 2:4’
_7 -1 6
X, = 2 = 2 =3

IIposepxka.
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x1 = 4.
Ig2 - 42 -4 -4 +12) =1g4 +Ig4d +3),
lg28 =1g4 - 7),

lg 28 =1g 28,
28 = 28.
x; = 3.

lg2 - 3% -4 -3 +12) =1g3 +1gB3 +3),
1g18 =1g(3 - 6),

1g18 =1gl8,

18 =18.

IIpumepS. Pemuts ypaBuenue: log 7 (3 x +4) =log7(5x +8).
Pewenne.

3x +4 =5x +8,

3x -5x = -4 +8,

2x =4,

X2,

IIpoBepka.

x = -2 -

He A67151emcst  KopHem,

m.x.D (log2x) = Rs.
OTBET: HET KOPHEl. )4«

[\

IIpumep 6. Pemuts HEPaBEHCTBO (/5 125

Pewenue

41

50 =57
4- x
7 >-3,

4-x=>-6,
x = -10,

x <10.

) 10
}SMM_\SH .T

E(-oo;IO].

Omeem.: (—oo;lO].

Ilpumep 7. Pemuth HEepaBeHCTBO 64 +2 - 8" -24 <.

Pewenue
[lycre 8* = v,y = 0, TOrga HepaEeHCTEO NPHMET BEHI;
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yi+2y—24 =0

=27 -4-1-(-24) =4 +96 =100.
2 4,10 8

AR Y

AAVAAMMAAN AN VLA s,

Ilpumep 8. Pemnre HepaBencTBo log > (x -3) +logo(x -2) < 1.
Pewenue.
loga2((x -3)(x -2)) <log,2".

Jlorapudmuueckas pynkuus y = log » ¢ - Bo3pacrtaeT, T.k.a =2 >1uD(log,¢) >0,
HO3TOMY:

((x -3)(x -2) < -2x -3x +6 -2 < S5y +4 <
%, Fﬂo, x20,

{l x-3>0, {| x >3, {| x >3,

| x -2 >0; | x >2; | x >2.
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x? -5x +4 <0,

x? -5x +4 =0.

=25-4-1-4 =25-16 =09.

54 3 8
:2:2:

X1

5.3

X2 = 2 =

2
2 =t~

[1=<x<4,
ﬂ x>3,
| X >2.

Omeem: (3;4].

+

IIpumep 9. Pemmre HepaBeHCTBO log 1(x2 2x -8) = -4.

2

Penrenue.
2+2x-8)2 (1) 4
log 1« log =
2 72
+2x -8) =
log, (x*log . 16.

2 2
Jlorapudmuueckas ¢pyakius y = log

| t - yOBIBAET, T.K.
2

08 <16,

¥ +2x -8 >0.
[x,+2x

2 +2x -8 < 16,
x? +#2r-8-16 <
0,
x?2 +2x -24 <
0,

x2+2x -24 =0.

D =4-4-1-(-24) = 4+96 =100.

T 2410 =8 g4

! 2 2

o =210 12
2 2

a =
= <

1 1) >0,
1 u D(log 1 I03TOMY:
2

2

x> +2x -8 >

0,
x?2+2x-8 =
0.
D =4-4-1-(-8) =
4+32=36.
T 246 —4=)
! 2 2
X2 = -2-6 :-8 = -4,
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X E[- 6;4] x E(; 4;2)

SARIRPTR SIS 2 s
Q'\\Y{f\\\\(&\?\‘ =

= =4 PAN
x €[- 6:)u(2:4]
Ortser: [- 6;-4)U (2;4].

ITopsinok BHINOJHEHHA 0TYETA MO MPAKTHYECKOl padoTe

BrimorauTs 3amadus 1 — 6.

OTBeTHTH Ha BOIIPOCHI JUIS 3aKPEIUICHHS TEOPETHYECKOTO MaTepHania.
OdopMHTB OTYET TI0 PAKTUIECKOH padoTe.

O0pasen oT4era 10 NpaKTHYeCcKoil padoTe

Paznen.

Tema.

YueOHas 1enb.

Ha3zBanue npakTudyeckoi paboTsl.

Pemenus 3aganuii mpakTH4eCKON pabOTHI.

OTBeThI Ha BONPOCHI AJIS 3aKPEIUICHNS TEOPETUUYECKOr0 MaTepraa.
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Paznen 6 «Dynkuum, ux coiicrea u rpagpukm» Tema 6.2 «CreneHHble, MoKa3aTeJbHbIE,
JorapudpmMuueckue U TpuronoMerpuieckue GpyHkuuu. O0paTHbie TPUTOHOMETPUYECKHUE
byHkumn»

Ha3Banmne npakTnyeckoi padornr Ne 33:
«PelreHue TPUrOHOMETPHYECKUX YPABHEHU U HEPABEHCTBY.

Y4yebHas uesib: chopMUpOBATH YMEHHS TI0 PEIICHUIO TPUTOHOMETPUUECKUX YPaBHEHUN U
HEPaBEHCTB.
O0pa3oBaTesibHbIE Pe3yJIbTAThI
BJIAJICHUE CTAHJIAPTHBIMU IIPUEMAMHU PELIECHUS TPUTOHOMETPUUYECKUX YPABHEHHUI U HEPABEHCTB,
UX CHCTEM; HCIIOJIb30BaHUE TOTOBBIX KOMIBIOTEPHBIX MPOTrPaMM, B TOM YUCIE AJIs MIOUCKA MTyTH
pELIeHNs U WLTIOCTPALUU PEIICHNS] YPAaBHEHU U HEPABEHCTB
3agaum npakTH4YecKoil padoThI:
N3y4uTh TeOpeTUYECKUl MaTepHall.
BoInonHuTh NpakTuyecKyro padory.
Crnatp oT4eT 1o mpakTU4ecKoil padore.
O0ecnieueHHOCTH 3aHATHS (CPeACTBA 00y4YeHH):
l.. YyeOHO-MeTOmMYECKas TUTEPATYpA:
AmumoB IIILA. m ap. Maremaruka: anreOpa M Hayajla MaTeMaTHYECKOrO aHalu3a,
reoMmerpusi. Anrebpa W Havaja MareMaTH4ecKoro aHaim3a (0a30BbI W yriyOJIeHHBIN
ypoBHH).10—11 xmaccel. — M., 2014.
Artanacsn JI.C., byty3os B. @., Kanomues C.b. u np. MaremaTuka: anredpa u Hayaia
MareMaTtndeckoro ananuza. ['eomerpus. ['eomerpus (6a30BbIi U yri1yOJIeHHBI YPOBHH).
10—11 xmaccer. — M., 2014,
bamvakoB M.M. MaTtematuka: y4eOHUK JUIS CTYA. YUPEXKISHUI cpe. mpod.
obpazoBanusi. — M., 2014.
bamvakoB M.M. Matemaruka. COOpHUK 3a/1a4 IPOGUITHHON HAPABICHHOCTH: yueo.
nocoowue ISt CTy . yUpekaeHui cpea. mpod. oopazosanus. — M., 2014.
MopakoBuu A.I'. Anrebpa u Hadana ananuza. Yacts I, Yacts II. — M.,
«Muemo3suHa»,2011.
2.. Pabouas TeTpanab B KJIETKY.
Paspgatounbie MaTepransl: KapTOUKH-3aJaHUS, MHCTPYKIIMOHHBIE KapThl -20 ITYK.
Kanpkynstop mpocToi.
Pyuka.

KpaTtkue TeopeTudeckue u yueOHO-MeTOANYECKHE MATEPHAJIBI 110 TeMe
NPAKTHYeCKOil padoThI
TpUTrOHOMETPUYCCKUMU YPABHEHUSMU HA3BIBAIOT YPABHEHMSI, B KOTOPBHIX NIEPEMEHHAs

COJICPKUTCS TIOJT 3HAKOM TpUroHometpudeckux pynkuuid. K ux gncmy otHocaTcs

MPOCTEHIINEe TPUTOHOMETPUIECKUE YPaBHEHUS, T. €. YPABHEHUS BHJIA!

sinXx=a, cCoOSX=a, tgX=a, Taea— IeHCTBUTEIbHOE YUCIIO.

ecnu |a| < 1, To penieHus: ypaBHEHUS COS X =a UMEIOT BH]I X

=darccosa +2nn;n € Z.

eciu |a| < 1, To pemieHus ypaBHEHHUsI Sin X = @ UMEIOT BUJ X

=(-)"arcsina +mn,n € Z.;

3) ecnu |a| > 1, TO ypaBHEHUS COS X = @, SIN X = @ HE UMCIOT PEIICHHUIA;
134



pellieHus: ypaBHeHUs tg X = @ Juis Jr000T0 3HAYEHHS @ UMEIOT BUI X
= arctg a + mn,
YJaCTHBIE CITyYau:

sinx=0,x=nn;n € Z.

. JU
sinx=1,x= E +2nn;n € Z.

sinx=-1,x=- L+2mn;n € Z

2
T
cosx=0, x= 3 +7an;n € Z.

cosx=1,x=2nn;n € Z.
cosx=-1,x=mn+2nn.n € Z.

Jl1st petiieHust TPUTOHOMETPUUECKUX YPaBHEHUH Yallle BCETO UCIOJIb3YIOTCS JBa
METO/1a: METOJI CBEJICHUSI TPUTOHOMETPHUECKOTO YPABHEHHSI K are0pandeckomMy u
pa3noKeHHe Ha MHOKUTEIH.

Merton BBeIcHUSI HOBOU MIEPEMEHHON MMPUMEHSCTCS MPU PEIICHHH TPUTOHOMETPUICCKUX
ypaBHEHUH B TEX CIIydasiX, KOTJa MyTeM 3aMEHbl TPUTOHOMETPUYECKOTO BBHIPAKEHHS HA HOBYIO
MEePEMEHHYI0 YpaBHEHHUE yIaéTCs CBECTH K aJIreOpaniecKoMy.

[Ipu pemiennu ypaBHEHHI METOIOM Pa3I0KEHHUS HA MHOXKHUTEIU KpOMe OOIICTIPHUHSTHIX
CIOCOOOB PA3JIOKEHHS HA MHOYKUTEIIH, TAKMX KaK BHIHECEHHUE 32 CKOOKH OOIIIEro MHOXKHUTEIIS,
croco6 rpynmnupoBKH, MPUMEHEHHE (HOPMYIT COKPAIEHHOTO YMHOKEHHUS U T.I1., IPH PEHICHUN
TPUTOHOMETPUYECKUX YPAaBHEHUH TaK)Ke MCIOJIB3YIOTCS (POPMYIIBI TPe0Opa30BaHUS CyMMBbI
TPUTOHOMETpUYECKUX (PYHKIMI B MPOU3BECHUE U Apyrue. B pesynbrare ynaéres npusectu
HCXOTHOE BBIPAKCHHE K BUILY, YIOOHOMY JJIsl Pa3JI0KECHUS HA MHOXKHUTEIIH.

Penienne TPUroHOMETPUYECKUX YPABHEHHIT METOIOM NMOHUKEHHUSI CTETEHM.
2 ) ) 2
Ecnu B hopmyne cos2x = cos” x - sin ~ x 3aMeHHUTH Sin ~ X Ha 1- cos” x , mOMyYum
cos 2x = cos’x -sin’x =cos’x - (1 - coszx) =2cos’x -1

2
Takum o0Opa3om, cos2x = 2cos” x -1, 3Haywr,
cos2x
cos2 x =+

2

2 ) 2 )
Ecnu B hopmyne cos2x = cos” x - sin ~ X 3aMEHHUTH cOs™ x Hal- sin ~ x , moayuum

cos2x =cos’x -sin“x = (1 -sin?x) -sin*x =1 -2sin*x

.2
Takum obOpazom, cos2x =1- 2sin ~ x 3HAYHT,
) cos2x
sinz2 x = -
2

[Tonyyennsie aBe GopMyIbl Ha3bIBAIOT (hOPMYJIaAMHU MOHUKEHHS CTEeNeHH.
K ¢opmynam moHMKEeHHUsI CTETIEHH OTHOCATCA U (POPMYJIBL:
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. 3sin x sin 3x
sins x = -

3cosx  cos3x
cos3ix = +
4
[Ipu peuiennn ypaBHEHUH METOJIOM MMOHMKEHHUS CTETIEHU, HE0OX0AUMO 3HATh (POPMYIIBI
npeoOpa3oBaHusi CyMM TPUTOHOMETPHUYECKUX (PYHKIIHM B IPOU3BEACHHUE.
Pemenne oqHOPOAHBIX TPUTOHOMETPUYECKUX YPABHEHHUIA.

. .2 . 2
Vpasuenus Buaa a sin x +bcosx = 0,asin"x +bsinxcosx +ccos"x =0

asin’x +bsin’xcosx +csinxcos’x +dcos’ x = 0 uT.a SeaATIOTCS OTHOPOAHBIMH

OTHOCHTEJIbHO Sin X U cos X. CyMMa mokasaTelieil CTeneHel B KaXKJIOM CJIaraeMoM IIpH Sin X U
COS X y TaKuMX ypaBHEHHU OJMHAKOBAa, U OHA, HA3bIBACTCS CTENEHBIO YpaBHeHHsA. Meron

PelIIeHNs YpaBHEHMH TAKOrO BUJIA COCTOUT B JICNICHHH JICBOH ¥ TIPaBoil yacTeil Ha cos X # 0

Y TIOJIyYEHHUH LIEJIOTO YPABHEHUS N-OM CTEIIEHN OTHOCUTEIIBHO (g X.

3

OTMETHM, YTO HOJNy4EHHOE YPaBHEHHE PABHOCHILHO HCXOJHOMY, T.K. COS" X # 0
OTrpaHUYEHUE HE MPUBOJIUT K NIOTEpe KOPHEH. [IeHCTBUTENBHO, €CIIH MTPEATIONIOKHUTD, YTO COS
x = 0, TO U3 UCXOJTHOTO ypaBHEHHUS CIEIYeT, YTO U Sin X = . YTO IPOTUBOPEYUT OCHOBHOMY
TPUTOHOMETPUYECKOMY TOXKIECTBY.

. 2 . 2
VYpaBHeHue Buaa a Sin” x + b sin x cos x + ¢ cos” x = z {z#0) ne sersemcs
00HOPOOHBIM, HO €TO MOYKHO CBECTH K OJTHOPOJHOMY, TIPE/ICTABUB MPABYIO YacTh B BUJIC Z = Z

. 2 o
(Sll’l X + cos X). OI[HaKO I[IpU €T0 PCUICHUU BO3MOXKHA ITOTCPA KOPHEH B PE3YJIbTATC ACIICHUSA
Ha COS X.

IIpakTH4YecKkHe COBETHI.
Ilpu pemeHun ypaBHEHHH OOITUMHU METOIAMU HEOOXOIUMO  3HATh ()OPMYIIBI:

. 2 2
1)sin“x +cos” x=1;
sin x

Dtgx= ¢cos x>

COSX
3)ctgx= sin x;
1
4) ctgx = tgx;
1
5) Htgx =—"— ;
COS2 X
1
6) I+ctg,x =—— ;
sinz x

7)1 +cos2x=2 cos’ X;
8) 1-cos2x =2 sin® x;

2tgx
9 tg2x=".
1 -tg2x
2tgx
1 +1g 2
10) sin 2x= X ;
1-tg 2 x
cos2x= 3
I+ tg2 x

sin 2x = 2 sin X €OS X;

2 ) 2 )
€0S 2X = c0s” X - Sin” X, WK cOS 2X = 2co0s” X - 1, mu cos 2x=1 - 2 sin” X;
DopMyIIBl TPUBEACHNUS;
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Omnp.
HepaBenctBa, comeprkaiye epeMeHHYIO IO/ 3HAKOM TPUTOHOMETPHUISCKON
(GYHKIMH, Ha3bIBAIOTCS TPUTOHOMETPHYCCKUMHU.

[Tpu penieHnn TPUTOHOMETPUYECKUX HEPABEHCTB MCTIONB3YIOT €AUHIUYHYIO OKPYKHOCTb.
Bonpocel 1151 3aKpensieHusi TEOPEeTUYECKOr0o MaTepHaJia K NPaAKTHYEeCKOMY 3aHITHIO:

Kakue ypaBHEeHUs Ha3bIBAIOTCSI TPUTOHOMETPUUECKUMM ?
Kakue merozb! pemeHysi TpUroHOMETPUYECKUX YPaBHEHUH Bbl 3HaeTe?

3agaHus 1718 NPAKTHYECKOI0 3aHATHSA:
I Bapuant IT Bapuant

Pemmre ypaBHeHus:
sin

—_—
—

A

—_

1) 3x = -’ cos3x =
2 2

2) cosE- 2 2) sinf= >

2 ‘é 2 ‘é
3) 2sin*x -7cosx -5 =0; 3) 4sin* x -cosx -1 =0
4) sinx -2cosx =0 4) 4sinx +cosx =0

3sin? x +sinx - cosx -2 cos’

5)3sin? x -7sinx - cosx +2cos’ x =0 5) x =0

Pemuth HCEpPaBCHCTBA:

3. cos 3
)cosx < _ Dx >
2 2
cos i cos _3
2)x = ; )x <
o VL
sin 1 sin 1
I < T Hx =
2 2
sin sin
4 x>- /3 Hhx <- /3
1 5) sin
5)sin 3x > -— 3x < - -
2 2

I/IHCprKIII/Iﬂ 110 BBINMOJTHCHHU IO HpaKTH‘IeCKOﬁ paﬁoTbl

Ilpumepsl. Pemuth ypaBHEHHUS.

1) cos 4x :ﬁ
2

X [ 2

sin 2~ = -]

2 sin’x - 7cos X - 5 = 0.

Pemenue.

2(1 - cos’ X)-7cosx -5=0,



2coszx+7cosx+3=0,
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COSX =Y,
2y2+7y+3=0,
1
y1=-3,y2=- _
2

cos x=-3<-1, X — HE UMEET pEIICHHUS;

2)cos X =- —; X=+ —in + 27k, keZ.

2
OTtBeT: X ==+ _3 n + 2 ik, keZ.
4) cos2x+3sinx=2.
Pewenne.
1 -2sin2x+3 sin x =2,

2 sinzx -3sinx+1=0,

sinx =y,
2y% -3y +1=0,
1
yi=2 , y>=1
1)sinx = o ,X=(—l)"£+nn,n€Z;
2 6

2)sinx=1, x= %JrZ nk, keZ.

nJT JT

Oreer:x=(-1) g +mn, 5 +2uk nkeZ

5) 2 cos”3x + sin 3x — 1 = 0.
Pemenue.

2(1— sin’ 3x)+sin3x-1=0,
2sin23x-sin3x- 1=0,

sin 3x =Y,

2y2 -y -1= 05

1
2 _
YI:LY =- 2

sin 3x =1,
T

3x= 2 +2mnk,kez;

7T 1 1
x= 2 - 3+2 - 3nkkezZ
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J 2
= 6 F 3nk kez;
1

2)sin3x=- 2,

T I
—-D™ 187+ T3n,nez

+1
J
OrBert: X = z +%n k,kez; ,x=(-1)" — +Z n, n€Z.
6 3 18
IIpumep: Pemure ypaBHeHHE METOOM HOHMKEHHUS CTENEHM.
2cos’ 2x + coslOx -1 =
0

Pemenmue.

1+ cosdx +coslOx -1 =0,
cosdx + coslOx =0,
2cos7xcos3x =0,

1)cos3x =0, 17001 2)cos7x =0
= — +mne”Z, = —+m,ne”/
2 2
x o l+ ml x a1+ mlnE€E
= -7 ~.n €Z, = _-_ - 7
23 30" 27 7
X T gm X m g
= —+—,n €/. = —+—.,n€”’Z
6 3 14 7
x T m-"N € x m Jn
OtBer: = + Z; =+ ,neZz
6 3 14 7
IIpumep. Pemnts HEPABEHCTBO COS X > 51
y1\
M,
M
P(1;0)
0 1 x
2
M,

[To onpenenenuo cos X — 3TO abCIMCCa TOYKH €AMHUYHON OKPY>KHOCTH. AOCIHCCY, PaBHYIO 1

MMEIOT JIB€ TOUKU €IUMHUYHOU OKpykHOCTH M| 1 M) . AGcuuccy, 00bIIyto 1 umeror Bee

2
TOYKH M JIyTH eAMHUYHOU OKPYKHOCTH, JISKaIIue mpasee npsmoid MMz . Takum oOpazowm,

peureHnsIMI HEPAaBEHCTBA COS X > 1

2 3 3

b

L ABIAIOTCA BCE YHMCNA X W3 MPOMEXyTka - T <x <Z .
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Bce PEIICHUSA JaHHOT'O HEPABCHCTBA — MHOXKECTBO MHTCPBAJIOB

Jl3 +2mn <x < 7_73 +2m,n € Z

Omeem: - %3 +2m <x < &3 +2m,n €7
, 1
Ipumep. Pemmth HEpaBeHCTBO Sinx > = 2.
A

1

OpauHaty, HE MEHBUIYIO - 2 , UMEIOT BCe TOUKU Ayru MMM > eTMHUYHON OKPY’KHOCTH.

1

HOBTOMy pCeIICHUAMU HCPABCHCTBA sinx > - 2 SABIAXOTCA YUCHA X , MNpHUHAIJIC)KAIINUC

T JT
IPOMEXYTKY - ~ 6 <X < ¢ .Bce pemenns 1aHHOro HepaBEHCTBA — MHOXECTBO

OTpPE3KOB

JU __ I
6 +2m <x < ¢ +2mne’.

OTMeTnM, 4TO BCE TOUKU OKPYKHOCTH, JIEKAIME HUKE psiMot M M > MMEIOT OpJuHaTYy,

St o)
MGHBIHYIO ~ — . ITosToMy Bce umcia x € |- — — | sBasoTes PeICHUSMH HEPABEHCTBA
2 l 6 6)
] 1 S5nm T
sinx < - 2 .Bce pemenus 3Toro HepaBeHCTBA — UHTEPBAIBI - ¢  + 27m;- 6 +2m,n €

Z. o

IMopsinok BBINOJHEHHUS 0TYETA M0 MPAKTUYECKOIl padoTe

Breimonautes 3agadgusa 1 — 2.

OTBETUTH Ha BONIPOCHI ISl 3aKPEIICHUS TEOPETUUECKOT0 MaTepuaia.
OdopMuUTh OTYET 10 MPAKTUYECKOM padoTe.

Oo0pa3sen oT4yeTa MO NPaKTHYECKO padoTe
Pazned.

Tema.

YyeOHas 11€b.

HazBanue npakTuueckoir paboTHI.

Pemenus 3aganuii mpakTHYECKON pabOTHI.

OTBeThl Ha BONPOCHI AJIs 3aKPEIUIEHNS TEOPETUUECKOI0 MaTepraia.
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Paznen 7 « MHOTOTPAHHMKH W KPYTJIbIE TEJIA)
Tema 7.1 «MHOrorpaHHUKN»

Ha3Banne npakTnyeckoi padornl Ne 34:
«Pemenne 3ana4 no reme: «Pa3jiu4unble BUIbI MHOTOTPaHHMKOB. X n300pakenus.
Ceuennsi, pa3BepTKH MHOTOTPAHHUKOB»»

YueOHas unesb: chopMUPOBATH YMEHHUS 10 PELICHUIO 33/1a4 10 TeMe: «Pa3nuynbie BUbI
MHOrorpaHHukoB. Ux uzoOpaxkenus. CedeHus, pa3BepTKd MHOTOTPAHHUKOBY»
O0pa3oBaTesibHbIE Pe3yJIbTAThI
BJIa/ICHHE OCHOBHBIMU MOHATUSMU O ITUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpaX,
UX OCHOBHBIX CBOMCTBax; c(hOPMHUPOBAHHOCTh YMEHHUSI PACIO3HABATH T€OMETpHUYECKHE (PUTYPBHI
Ha YepTexax, MOJENSAX U B pealbHOM MUpPE; IPUMEHEHNE U3YUYEHHBIX CBOMCTB F€OMETPUUYECKUX
buryp u hopmyn ISt pelieHrs TeOMEeTPUYECKUX 3a7a4 U 33/1a4 C MPAKTUYECKUM COJIEP>KaHUEM
3ajauu NpaKkTU4ecKoili padoThbl:
N3yuuTh TEOpETUYECKUI MaTepUall.
BoInonHuTh NpakTuyecKyo padory.
CrnaTh OTYeT Mo MpaKTUIECKoU paboTe.
O6ecnieyeHHOCTH 3aHATHS (CPeACTBA 00yYeHH):
Y4eOHO-MeToInYecKas TUTeparypa:
AmumoB IIILA. m np. Marematuka: anreOpa W Hadajla MaTeMAaTHYECKOTO aHaJM3a,
reoMerpust. Anrebpa W Hayala MareMaTH4ecKoro aHaim3a (0a30BbI W yriyOJICHHBIN
ypoBHH).10—11 xmaccel. — M., 2014.
AranacsH JI.C., byty3os B. ®@., Kagomues C.b. u ap. Maremaruka: anredbpa u Hayana
MaTeMaTuyeckoro aHanuza. ['eometpusi. ['eometpust (6a30BbIi U yriyOJIeHHBINH YPOBHH).
10—11 xnmaccer. — M., 2014.
bamvakoB M.M. MaTtematuka: y4eOHUK JUIS CTY. YUPEKIEHUH cpel. mpod.
obpazoBanus. — M., 2014.
bammvakoB M.M. Matemaruka. COOpHHUK 3a/1a4 IPOGUITHHON HAPABICHHOCTH: yueo.
nocoowue ISt CTyA. yUpekaeHui cpea. mpod. oopazosanus. — M., 2014.
MopnkoBuu A.I'. Anrebpa u Havana ananuza. Yacts I, Yacts II. — M.,
«Muemo3suHa»,2011.
PaGouas TeTpaap B KJIETKY.
Pa3naTounble MaTepuainbl: KApTOUKH-3a/1aHUS, THCTPYKIIMOHHBIE KapThl -20 MITYK.
Kanpkynarop mpocToid.
Pyuxa.

KpaTkue TeopeTnueckue U y4eOHO-MeTOAHYECKHE MAaTEPHAJIBI 10 TeMe
NPaKTHYECKOH padoThI

HpmMa - OTO MHOI'OI'paHHHUK, JOBC TIpPaHHU KOTOPOro ABJIAKOTCA PaBHBIMHA
MHOI'OYroJIbHUKaMH, HaxXOAAIIUMHUCS B MapaUICJIbHBIX IINIOCKOCTAX, a4 OCTAJIbHBIC T'paHH -
napauiciiorpaMMaMu.

FpaHI/I, KOTOPBIC HAXOOATCA B MAPAJIJICIIbHBIX INNIIOCKOCTAX, HA3BIBAIOTCA OCHOBAHUAMH
IMPU3MBbI, 4 OCTAJIbHBIC I'PAHU - OOKOBBIMH T'paHsAMU ITPU3MBIL.

[Tpu n300pakeHnu MPOCTPAHCTBEHHBIX (HUTYP HEOOXOIUMO COOITIOATh CIICTYOIIIE
TpeOOBaHMUsL.

N300pakeHre JOMHKHO OBITh HAMIAAHBIM. [Ipu3My Hazm0 u300pakaTh Tak, YTOOBI HAMOOIBIIEE
qucio e rpaHel ObUTH BUIMMBIMH, YTOOBI HE CIIMBAIIUCH PEOpa.
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N300paxkeHre DOJHKHO OBITH MPOCTHIM, T.€. HE JOJDKHO COJEPIKaTh KaKUX-JINOO MOCTPOCHUH,
HE UMEIOMINX MPSIMOTO OTHOIICHHS K PEHICHUIO 3a/1a4i. BUiuMble TMHUH JTOJDKHBI UMETh
HanOOJIBIIYIO TOJIINHY, HEBUIUMBIE — N300paXaTh ITPUXOBBIMU JIMHUSAMHU.

BrimonHenne deprexa MpU3MBI YAOOHO HAYMHATH C BEPXHErO OCHOBAHMSA, T.K. B BEPXHEM
OCHOBAHUU BCE€ JIMHUU BUIUMBIE, OOKOBBIE PEOPa M300pakatoTcsl B BUJIE MapaUICIbHBIX U
PaBHBIX OTPE3KOB.

B

ABCDE A; B Ci D; — Hak/IOHHas IpU3Ma.

ABCDE u A; B; Cy D1 Ej - ocHOBaHMS TPU3MBI

ABBj A1 .. - O0KOBBIE TpaHU

(mapamnenorpammbl) AA1 , BBy, ... - 60koBBIC

pEbpa h - BeICOTA IPU3MBI

A1 D — nuaroHanb Mpu3Mbl
[Tpu n300paXkeHnK TPOCTPAHCTBEHHBIX (PUTYP HEOOXOAUMO COOIIOIAThH
cieayromue TpeOoBaHuMs.
N300pakeHne N0KHO OBITh HarisiAHbIM. [Tupamumy Hago n300paxars Tak, 4TOOBI
HauOobIIee YHCIo € TpaHel ObUTH BUAMMBIMU, YTOOBI HE CIIMBAIIUCEH PEOpA.
N300pakeHne JOIKHO OBITh IPOCTHIM, T.€. HE IOJKHO COAEPIKaTh KaKUX-IM00 MOCTPOCHUH,
HE UMEIOIINX MPSIMOI0 OTHOILIEHUS K PEIIEHUIO 3aaui. Bunumble TUHUM JOKHBI UMETh

HaI/I6OJ'IBH_Iy10 TOJIIMUHY, HCBUAUMBIC — I/I306pa)KaTB HTPHUXOBBIMHU JIMHUSIMU.
M

Puc.t D

MABCD — 4eTbIp€xyroyipHas nupaMmua

— BCpHII/IHa HI/IpaMI/I)IBI,

ABCD - ocHOBaHue,

MAB, MBC, MCD, MAD — 6GokoBbI¢ TpaHu

MA, MB, MC, MD - 6okoBsie pé€dpa

MO - BeIcOTa

[Mupamua Ha3BIBACTCS NPABUILHOLL, €CITH €€ OCHOBAHHME — MPABWIBHBIA MHOTOYTOJILHUK, a
OTPE30K COCIUHSIONINI BEPIIUHY TUPAMUIbI C IEHTPOM OCHOBAHUS, SIBJIIETCS €€ BHICOTOM.
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Bce 60koBbIe péOpa npaBUIIbHON MUpPAMUJIbl PaBHbI, @ OOKOBBIE TPAHU SBIISIFOTCS
PaBHBIMH PaBHOOEIPEHHBIMHU TPEYTOJIbHUKAMHU.

Ecnu 60koBbIe péOpa mpU3MBbI IEPIICHIUKYISIPHBI K OCHOBAHUSM, TO MPU3Ma SIBIISETCS NPAMOU.
BricoTa npsimoii ipu3Mbl paBHa €€ O0KOBOMY pedpy.

[Ipsimast mpr3ma Ha3bIBAETCA NPAGUILHOIU, €CIIH €€ OCHOBAHUS — MPABWIbHBIE MHOTOYTOJIbHUKH.
VY Takoii npu3Mbl Bce OOKOBBIE TPAaHU — PABHbBIE MPSAMOYTOJIBHUKH.

st pemieHus 3a7ia4y Ha IIOCTPOEHKE CEUeHUH MHOTOTPAaHHHKA, HAJI0 3HATh OCHOBHBIE TIOHSITHSI.

Onp.

Cexkymiei IIOCKOCTBIO Ha3bIBaeTCs JIF00ast MIIOCKOCTh, M0 00€ CTOPOHBI OT KOTOPOH UMEIOTCS TOUKH
JAHHOTO MHOTOTPaHHUKA.

Cexky1asi IIIOCKOCTh NEPEceKaeT IPaHd MHOTOIPAaHHHKA IO OTPE3KaM.

Onp.

MHororpaHHUK, CTOPOHAMH KOTOPOTO SIBJISIIOTCS 9TH OTPE3KH, Ha3bIBAETCSl CEYCHUEM MHOTOIPaHHHUKA.
Taxk xak mempas’dp uMeeT 4 TpaHH, TO €ro CEYSHUSIMU MOTYT OBITh TOJNBKO TPEYTOJIBHUKU U
YeThIPEXyTOJIbHUKH.

Iapannenenuneo nmeer 6 rpaneil. Ero ceueHUsIME MOTYT OBITH TPEYTOIBHUKH, YETHIPEXYTOIBHUKH,
MATUYTOJIBHUKU U IIECTUYTOJIbHUKH.

[Tpu mocTpoeHUN cedeHui NapauieNienuIe/ia CJIeyeT YIYUThIBAaTh TOT (DaKT, YTO €CIIH CEKyIas
IJIOCKOCTD MEPECEKAET JABE MPOTUBOIOIOKHBIE PAHU 10 KAKUM-TO OTPE3KaM, TO 3TU OTPE3KHU
TapaJuIeTbHEL.
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B4

C

Dy

BOHpOCbI AJIA 3aAKPECIVICHUA TEOPETUIECCKOIoO MaTepuajia K NPAKTUIECCKOMY 3aHATHIO.

UTto Ha3bIBaeTCS MPU3MOIA?
Yro Ha3pIBaeTCA NUPAMUION?
Kakas miockocTh Ha3bIBaeTCs CeKyIei?

3aHaHHH AJIA MPAKTUYIECKOIo 3aHATHSA:

Bapuanrt

CTtopoHa OCHOBaHHS MPABUIILHON YETHIPEXYTOIBLHOM MPU3MBI PaBHA @, a JUATOHATH IPU3MBI
o0pasyer C II0CKOCThIO OCHOBaHUsA yroi 45°. Haiitu:

a) TUaroHaab IPU3MBL,

6) rmjiaomanb CCUCHUA MPU3MBbI IIJIOCKOCTBIO, HpOXOI[SIH.[CI‘/'I 4Yepe3 CTOPOHY HMIKHETO OCHOBAHUA U
ITPOTUBOIIOJIOKHYIO CTOPOHY BEPXHETO OCHOBAHMA.
B npaBuiibHOM TpeyroyibHOM NUpamMuie CTOPOHA OCHOBAHUS paBHa a , BbicoTa h. Halitn
IUIOCKHUH yToJl Ipy BEpUIMHE MMPaMU/Ibl, YTOJI MEX1y OOKOBOM IpaHbIO U MJIOCKOCTBIO
OCHOBaHMS.
B npaBuiibHOM TpeyroJIbHOM NUpaMue CTOPOHA OCHOBAHHUS PaBHa 4, a BBICOTA paBHa h.
Haiinure 6oxoBO€ peOpo MupamMubl, yroia MeX1y OOKOBBIM PEOPOM U TUIOCKOCTHIO OCHOBAHMS
IIUPAMHUJIBL.
Han terpasap DABC. Touka M — cepenuna pedpa AD. Iloctpouts ceuenue terpasapa
IJIOCKOCTBIO, TTpoxoiei uepe3 T.M u napamiensHo rpanu ABC. Haiitn nepumetp
CeueHMsl, eclii pedpo TeTpa’ipa paBHO d.
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Bapuant
JlmaroHais MpaBWILHOM YETHIPEXYTOILHON PU3MBI paBHA d ¥ 00pa3yeT ¢ TUIOCKOCTHI0 OCHOBAHWS
yron B 30°. HaiiTu: a) cTOpOHY OCHOBaHUSI TPU3MBI, 0) IJIOMIAb CEUEHHS TPU3MBI TUIOCKOCTHIO,
MPOXOAsIIEH
4epe3 AUaroHall OCHOBAHHUS TTPH3MBI.
2) B npaBuiIbHON YETHIPEXYTOJILHOM MUPaMUE CTOPOHA OCHOBAHUSI paBHA @, TUIOCKUI yrou
pu BepuIMHE paBeH . Halitu 60koBoe pedpo nupamMuibl.
Han terpasap DABC. Touka M — cepennna pedpa AB. ITocTpouts ceuenue TeTpaspa
IJIOCKOCTHIO, ITpoxodiei uepe3 T.M u napamienbHo rpanu DBC. Haiitu nepumetp
CeueHMsl, eclii pedpo TeTpa’ipa PaBHO d.

HNHCTpYKIHA M0 BHINOJHEHHIO MPAKTHYECKOH padoThl
3agaua
Touka M nexut Ha 60k0BOM rpanu ADB. [TocTpouTs ceuenue TeTpasipa mioCKOCThIO,
poxoJdiei yepe3 Touky M u napasienbHo ocHoBaHuio ABC.
Pewenue

R
Q
A
B \ / c
A
- CCKYylas IJIOCKOCTb.

n(sDp)= op, or lup
mx. ol (BD=alap, alBc, of|ca a nBDO=0r, Rl ¢
N4DC)= PR, PR | 4C

OTcrofa BBITEKAET CIEAYIOMNN cnOCOO NOCMPOEHUSL UCKOMO20 CEYEHUs.

[IpoBeném uepe3 Touky M mpsMyro, mapauieIbHYI0 0Tpe3Ky AB, 1 0603HaunM OykBamu P 1 Q Toukm
NepeceveHus 3TOH npsimoii ¢ 0okoBbIMU péopamu DA u DB. 3atem uepes Touky P npoBeném npsmyro,
napasuenpHyto otpe3ky AC, n 0603HaunM OykBoit R Touky nmepecedenus 3toit mpsimoii ¢ pedpom DC.
Tpeyronsauk PQR — nckomoe ceuenue.

IlopsiioK BHINOJIHEHHUS 0TYETA 110 NPAKTHYECKOH padoTe

Bemmonauts 3agadus 1 — 2.
OTBETUTH HA BOIIPOCHI JUTSI 3aKPEIJICHUST TEOPETUYECKOT0 MaTepraa.
OdopMHTB OTYET TI0 PAKTUIECKOH padoTe.

Oo0pa3sen oT4yeTa MO NPaKTUHYECKON padoTe
Paznen.
Tema.
VYueOHas 1ens.
Hazpanue mpakTudeckoit paboThI.
Pemenus 3aganuii mpakTH4eCKON pabOTBHI.
OTBeThl Ha BONPOCHI AJIS 3aKPEIUIEHNS TEOPETUUECKOI0 MaTepraia.
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Paznen 7 « MHOTOTPAHHMKH W KPYTJIbIE TEJIA)
Tema 7.1 «MHOrorpaHHUKN»

Ha3Banmne npakTnuyeckoii padornr Ne 35:
«Pemenne 3a1a4 no teme: «Il101mags MOBEPXHOCTH»».

YuyebHas nesb:  chOpMHPOBATH YMEHHUS 10 PEIICHUIO 3a7a4 1Mo Teme: «Perenue 3amad mo
teMe: «[lnomaas mMOBEpXHOCTUMY.

Oopa3oBaTte/ibHbIE Pe3YJbTATHI

BJIaJIEHHE OCHOBHBIMH MOHATHAMM O IUIOCKMX M HPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax,
UX OCHOBHBIX CBOWCTBaX; CPOPMHUPOBAHHOCTh YMEHHs pacro3HaBaTh T€OMETPUUECKUE (UTYDPbI
Ha 4epTeXax, MOAEIAX U B PEalbHOM MHpPE; IPUMEHEHNE U3YUEHHBIX CBOMCTB F€OMETPHUYECKUX
buryp u popmy s peleHusi TeOMETPUUECKUX 3a/1a4 U 33/1a4 ¢ IPAKTUYECKUM COJIepKAHUEM

3anauu NpaKkTU4ecKoii padoThbl:

N3yuuTh TEOpEeTUUECKUl MaTepHall.
BbINONHUTE NpakTHYECKy10 padoTy.
CnaTb OTYeT 1o MpaKTU4YECKon padoTe.

O0ecneyeHHOCTD 3aHATHSA (CpeacTBa 00y4eHHUs1):

Y4ebHO-MeToInuecKas JIUTepaTypa:

AmumoB II.A. m np. MaremaTtuka: anrebpa W Hadajga MaTeMaTHYEeCKOTO aHaJIM3a,
reoMerpusi. Anrebpa U Hayala mMaTeMaTH4yeckoro aHanusa (0a30Bblil U yrioyOJIeHHBIN
ypoBHH).10—11 xmaccer. — M., 2014.

Aranacsn JI.C., byry3os B. ®@., Kagomues C.b. u np. MaremaTnka: anredpa u Hayana
MaTeMaTuueckoro ananuza. ['eometpus. ['eometpust (6a30BbIi 1 yriyOJIeHHBIH YPOBHH).
10—11 xnaccer. — M., 2014.

bammvakos M.M. Marematuka: y4eOHHK JJI CTYA. YIPEKIASHUHN cpel. mpod.
obpazoBanus. — M., 2014.

bammvakos M.J. Marematuka. COOpHHK 3a/1a4 TpO(PHIIBHON HAMTPaBICHHOCTH: yueo.
nmocoOue ISl CTyJ. YUpexkIeHul cpea. nmpod. oopaszoBanus. — M., 2014.

Mopakosuu A.I'. Anrebpa u Hayana ananuza. Yacts I, Yacts I1. — M.,
«Muemo3nHa»,2011.

Pabouas TeTpanp B KIETKY.

Pazpgatounbie MaTepuanbl: KAPTOUKHU-3aJaHUs], THCTPYKIIMOHHBIE KapThl -20 ITYK.
Kanpkynarop npocToid.

5.Pyuxka.

Kparkue Teopernueckne U y4eOHO-MeTOAMYECKHE MATEPHUAJIBI 110 TeMe MPAKTHYECKO

padoThI

I1nomans MOBEPXHOCTH MHOTOIPAHHKMKA HAXOUTCS KaK CyMMa IUIOIIAEH BCEX €r0 TPaHen.

IInowaos nosepxnocmu npusmsvl paBHa Sy, = Seor.  + 2Socn.

A

B, C,

D,

Bloeoot--Jo

D
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[Tnomans 60KOBOI MOBEPXHOCTH NPSMON MPU3MBI PaBHA IIPOU3BEICHHIO
nepumerpa OCHOBAHMS Ha BBICOTY.
IInowads nogepxnocmu nupamuodwvl: — Sup = Seor.  + Socn.

Bonpocs! 1151 3aKpenJieHHsl TEOPEeTHYECKOr0 MATEPHAJIA K MPAKTHYECKOMY 3aHITHIO:

ITo xakoil popmyJsie HAXOAUTCS IUIOIIAb IOJTHONW MOBEPXHOCTU PU3MBI?
ITo kako#t popmyIie HaXO0IUTCA IUIOIIA/b TOJIHOW MOBEPXHOCTH MUPAMUIbI?

3agaHus A1 NPAKTHYECKOT0 3aHATHSA:
Bapuant
OcHoBaHMeE IIPSIMOM IPU3MBI - IPSIMOYTOJIbHBINA TPEYTOJIBHUK C KaTeTaMu 6 u 8 cM. Haninure

miomanab OOKOBOI IIOBEPXHOCTHU ITPU3MBEI, €CJIU €€ HauOoJIbIIass OOKOBas I'paHb - KBaJpar.

BokoBoe pebpo MmpaBUIBLHON YETHIPEXYTOIBHON MUpaMuUIbl paBHO 4 cM U 00pa3yer ¢
IJIOCKOCThEO OCHOBAHUS TUPaMUIbI Yol 45°.

a) HaiinguTe BBICOTY TUpaMUIBL.
0) Haiigure miomaab OOKOBOM MOBEPXHOCTH MUPAMUIIBI.

Pebpo nmpaBunbHOTO TeTpasdapa DABC pasho a. [TocTpoiite ceuenue TeTpasipa, MpoXosiiee
yepes cepeanny pedpa DA napamiensHo miockoctd DBC, u HaliquTe miomais 3TOro ceueHusl.

0 BapuanTt
OcHoOBaHUE MPAMON MPU3MBI - IPSMOYTOJIbHBIN TPEYTOJIbHUK C TUIIOTEHY30i 13 cM 1
kareToM 12 cM. Haitnure muomans 60KOBOI MOBEPXHOCTH MPU3MBI, €CITH €€ HauMEHbIIIas

O0KOBas IpaHb - KBaJpar.

BricoTa npaBuiibHOM YETHIPEXYTOJIBHOW MUPAMU/IbI pABHA V6 cM, a bokoBoe pedpo
HaKJIOHEHO K IJIOCKOCTH OCHOBAHUSA MOJI yriioM 60°.

a) Haiiogute 60k0BOE PeOpPO MUPAMHUIBI.
0) Haiigure miomaab OOKOBOM MOBEPXHOCTH MUPAMUJIBI.

Pebpo npaBunbHOTO TeTpasapa DABC pasho a. [TocTpoiite ceuenue TeTpasipa, MpoXosiiee
yepe3 cepeannbl pedbep DA u AB mapamnensno pebpy BC, u HaliuTe miomaas 3TOro CEUeHHUs.
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HNucTpyknusi 10 BbIOJTHEHUIO PAKTHYECKO padoThI
3agaua 1.

BokoBoe pedpo mpaBMIIbHOM TPEYTOJIBHON PU3MBI paBHO 9 cM, a AMaroHaah OOKOBOW ITpaHU
paBHa 15 cM. Haiiaure miomans G0KOBOM U MOJIHONW NOBEPXHOCTH MTPU3MBI.
Pewenue:

G

1) AMAB: Ad, = JAB - AB;
Ad, = J100-36 = V64 =8 (cm).
2) Son = Poon* b Sga =(3* 6) -8 = 144 (oad).

2
3) Swm™Ssa + 2S00 s...:"f=9~/§(m);

Seem = 144+2-93 =144 + 183 =
= 188 + ¥3) (cM).

Orper: J6u=144 M Spom = 18(8 ++/3 ) on.

OcHoBaHMe MPSAMOI TPU3MBI - POMO CO CTOPOHOH 5 ¢M M TymbIM yriioM 120°. bokoBas
MOBEPXHOCTH MpU3MbI UMeeT 1uiomaab 240 cm2. HaliquTe momnaas ce4eHus IpU3MBbl,
MPOXOJAIIETo yepe3 00KoBoe peOpo U MEHBIIIYIO AHATOHATL OCHOBAHUSI.

1) LABC=120°;, LBAD = 60°; AABD - paBroctoponnuii; BD =5 cm.

B C)

¢7C
A D
2) Sen = Po." ;
BB, = 34—Ozx-ziglez(cm).
4.5 20

3) Spuno=BD BB, =512 =60 (cM).

OtBert: Sceu. = 60 cMm2 .
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OcHoBaHMe MUPAMHUIBI - TPSIMOYTOJIBHUK CO CTOpOHaMu 6 u 8 cM. BeicoTa nupamubsl paBHa 12
CM M MPOXOJIUT Yepe3 TOUKY IepeceueHus quaroHaieil ocnoBanus. Haiinute 6okoBbie pedpa
MUPAMU/IBL.

Mano: SABCD - nupamuna; ABCD — npsmoyronsHuk; SO = 12 (cm); AB =6 (cm); BC =
8 (cm).

Haiiti: SD.

Pemenue: I[Tycte SABCD - nannas nupamuna, SO L ABCD. AABD - npsimoyromnsHsrii. [1o
[ 152 6+ 64 = A
teopeme Iudaropa nomydnm: BD=\ AB" + AD* =\{36+64=100=10 (cm); BO =0D =5 (cm);

ASOD — npsIMOYTroJIbHBINA TPEYTOJIbHUK.

SD=SO 20D = V12 +5? = V144125 =169 =13 (cm). Otser SD = 13 en

Iopsinok BHINOJHEHHUS 0TYETA M0 MPAKTUYECKOil padore

BrimonnuTs 3aganms 1 — 3.
OTBETUTH HAa BONPOCHI IS 3aKPEIICHHUS TEOPETHICCKOr0 MaTepHara.
OdopMHTB OTYET IO PAKTUYECKOH padoTe.

Oo0pa3sen oT4yeTa MO NPaKTUHYECKON padoTe

Pa3nen.

Tema.

YyeOHas 1eb.

HazBanue npakTuueckoi paboTHI.

Pemenus 3aganuii mpakTHYECKON pabOTHI.

OTBeTHI HAa BONPOCHI JIJIs1 3aKPETUICHUS] TEOPETUUECKOT0 MaTepHara.
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Paznen 7 « MHOTOTPAHHMKH W KPYTJIbIE TEJIA)
Tema 7.2 «Tesia 1 NOBEPXHOCTH BPAILIEHUS»

Ha3Banmne npakTnuyeckoii padornl Ne 36:
«Pemenne 3a1a4 no teme: «Buapl cumMerpuii B mpocTpancTBe. CuMMeTpust Tes
BpallleHUs1 1 MHOTOTPAHHUKOB»».

YueOHasi nejb: CcHOPMHPOBATH YMEHHMS IO PELICHMIO 10 TeMe: Pemenue 3a1a4 no reme:
«Buael cummeTpuii B mpoctpancTBe. CHMMETpUs T€J BpallleHUs] 1 MHOTOTPaHHUKOB)
O0pa3oBaTesibHbIE Pe3yJIbTAThI
BJIa/ICHHE OCHOBHBIMU MOHATUSMU O ITUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPHUUECKUX (PUTYpAX,
UX OCHOBHBIX CBOMCTBax; c(hOPMHUPOBAHHOCTh YMEHHUSI PACIO3HABATH T€OMETpUUYECKHE (PUTYpBI
Ha YepTexax, MOJEIAX U B peajbHOM MUpPE; IPUMEHEHNUE U3YUEHHBIX CBONCTB F€OMETPUUYECKUX
buryp u hopmy Uil pelIeHrs FreOMEeTPUUYECKUX 3a7a4 U 33/1a4 C MPAKTUYECKUM COJIEP>KaHUEM
3agauyu npakTH4ecKoil padoThl:
N3y4uTh TeOpEeTUYECKUI MaTEpHaIL.
BoInonHuTh NpakTuyecKyo padory.
Crnatp oT4eT O NpakTU4ECKoil paboTte
ObecnedyeHHOCTb 3aHATHSA (CpeacTBA 00y4YeHMsl):
Y4eOHo-MeToInYecKas JIUuTeparypa:
AmumoB IIILA. u gp. Maremaruka: anreOpa W Hayala MaTeMaTHUYeCKOrO aHaH3a,
reoMerpust. Anrebpa W Hayala mMaTeMaThdyeckoro aHanuza (0a30Bblil U yriayOJIeHHBIN
ypoBHH).10—11 kmaccel. — M., 2014.
Atanacsn JI.C., byty3oB B. ®@., Kagomues C.b. u ap. Maremaruka: anrebpa u Hadajga
MaTeMaTHuecKoro aHanu3za. [ 'eomerpus. ['eomeTpus (6a30Bblil U yriryOJIeHHBIH ypOBHM).
10—11 xmaccel. — M., 2014.
bamvakoB M.M. MaTtemaruka: y4eOHUK JUIS CTY. YUPESXKISHUI cpe. mpod.
obpazoBanusi. — M., 2014.
bammakoB M.U. Maremaruka. COOpHUK 3a1a4 pOoUIbHON HApaBIEHHOCTH: y4e0.
ocoowue TSl CTyI. YUpEeKIeHUH cpea. pod. oopasosanms. — M., 2014,
Mopnkosuu A.I'. Anrebpa u Havana ananmza. Yacts I, Yacts II. — M.,
«Muemo3uHa»,2011.
Pabouas TeTpanp B KIETKY.
Pa3znaTounbie MaTepuanbl: KApTOUKHU-3a/IaHUS, HHCTPYKIIMOHHBIE KapThl -20 MITYK.
Kanpkynstop mpocToi.
Pyuxa.

KpaTkue TeopeTuyeckue u yueOHO-MeTOAMYECKHE MATEPUAJIBI IO TeMe
NMPaKTHYECKOH padoThI

[Ipu peurennu 3a1a4 Ha ABUKEHUE TPOCTPAHCTBA, HAJI0 3HATh BU/IbI IBHIKECHHUS.

OTO0 LIEeHTpalIbHAs CUMMETPUS, 0CEBasi CHUMMETPHSI, 3epKajibHAsi CAMMETPUS U MapajlieIbHbIN
MEepPEHoOC.
Onp. (uenmpanvhas cummempust)
Touku M 1 M| Ha3bIBalOTCS CHMMETPUYHBIMU OTHOCUTENBHO T O (LIeHTp cuMMeTpuH ), eciu O
— cepeauna otpe3ka MM . Touka O cuutaercss CHMMETPUIHON caMoid ceoe.

T.M uT.M| cUMMETpPHYHBI OTHOCUTENBHO T.O.
M o M1 T. O — IEHTp CUMMETpUHN

1.0 — cepenuna orpeska MM

T.0O oToOpakaeTcsi cama Ha ce0st
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Onp. ( ocesas cummempus)
Touku A 1 A Ha3BIBAIOTCS CUMMETPUYHBIMU OTHOCHTENILHO MPIMOM a ( OCh CHMMETPHH),

€ClI IIpsIMast @ IPOXOAMT Yepe3 cepeiuHy oTpe3ka AA| U NeprneHANKYJIsIpHa K 3TOMY OTPE3KY.
Kaxxnas Touka mpsiMmoit @ cCYuTaeTcsi CHMMETPUYHON caMoi cele.

a

Onp. ( 3epranvhas cummempus)
Touku AA| Ha3BIBAIOTCS CUMMETPUYHBIMH OTHOCUTEIHHO TIOCKOCTH 0 ITIOCKOCTh

CUMMETPUH), €CIIU IIOCKOCTh 0 IPOXOAUT Yepe3 cepelnHy oTpe3ka AA| U nepreHAnKyIsspHa
K 3TOMY oTpe3Ky. Kaxkias Touka mioCKOCTH CYUTAETCS CHMMETPUYHOM caMou ceoe.

——
OI’ZQ . HapaJ'IJ'ICJ'II)HBIM IIEPEHOCOM HAa BEKTOP p HA3bIBACTCA OTO6pa}KCHI/Ie MMPOCTPAHCTBA HaA

—— -

ce0s1, Ipu KOTOpoM Jro0as Touka M mepexoaurt B Touky M, uto MM | = p

M;

M

Bonpocsl 14151 3aKkpenyieHus TEOPEeTHYECKOr0 MaTepraia K NPaKTHYeCKOMY 3aHATHIO:

Kakas cummeTpusi Ha3pIBaeTCsl OCEBOM?
Kaxkas cumMmMmeTpust Ha3bIBaeTCs 3€pKaIbHOMN?
Kakas cummeTpusi Ha3bIBaeTCs LIEHTPAIBHOM ?

3az(amm MJIA MPAKTHYECKOIo 3aHATHSA:

Bapuant
[Tpu 3epkanpHON CUMMETPUH TpsiMasi a 0ToOpaXkaeTcs Ha MpsMYIo a; . JlokaxuTe, 4To
NpsIMbIE @ U @] JIeXkaT B OJHOM TIOCKOCTH ( IPSIMBIE a U ] NapalIeNbHBI ).
[Tpu 3epkanbHON CUMMETPHUN OTHOCUTEIHFHO TUIOCKOCTH 0L TUIOCKOCTH 3 0ToOpakaeTcst Ha
mI10cKocTh PB1 . Jlokaxute, uro eciu 3 || o, To P || o.
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3. JlokaxkuTe, 4yTO MpH MapajljieIbHOM IepeHoce Ha BEKTOp P, Tae p # 0, mpsimast , He
napaiesibHas BEKTOPY p M HE cojiepyKamiasi STOT BEKTOP, 0TOOpaykaeTcs Ha MapauIeIbHYIO ei
IPSIMYIO.

Bapuanrt
[Tpu 3epkanpHON CUMMETPUH IpsiMas a 0ToOpaXkaeTcs Ha MpsMYIo a; . Jlokaxure, 4To
HpsIMbIE @ U @] JIeXkKaT B OHOM TIOCKOCTHU ( MIPSIMBIE a U a] NEPECEKAIOTCS ).
ITpu 3epkabHONM CUMMETPHUU OTHOCUTENILHO INIOCKOCTH 0L INIOCKOCTh 3 0ToOpakaeTcs Ha
TI0CKOCTh P . JlokakuTe, 4T0 eciu  neprneHAuKysipHa o , T 31 cCoBmaaaer ¢ f3.
3. JlokaxxuTe, 4TO MPH MapauIeTbHOM IIEPEHOCe Ha BEKTOp p, T1e p # 0, mpsmasi ,
napaJuleNbHasi BEKTOPY P WIIH COJeprKalasi 3TOT BEKTOp, 0TOOpa)kaeTcst Ha ceOs.

IMopsinok BBINOJHEHHUS 0TYETA M0 MPAKTUYECKOIl padoTe

Bremomauts 3amanus 1 — 3.
OTBETUTH HAa BONPOCHI IS 3aKPETIICHHSI TEOPETUIECKOTO MaTepHaa.
OdopMUTh OTYET 10 MPAKTUYECKOM padoTe.

Oo0pa3sen oT4yeTa N0 NPaKTHYECKO padoTe
Pazned.
Tema.
YyeOHas 1€k,
HazBanue npakTuueckoir paboTHI.
Pemenus 3aganuii mpakTHYECKON pabOTHI.
OTBeThI HAa BONPOCHI JIs1 3aKPETUICHUs] TEOPETUUECKOT0 MaTepHara.

152



Paznen 7 « MHOTOTPAHHMKH W KPYTJIbIE TEJIA)
Tema 7.3 «M3mepenusi B reoMeTpum»

Ha3Banmne npakTnuyeckoii padornr Ne 37:
«BpluncaeHue mIomaae 1 00LeMoB».

YueOHas uesb: chopMUPOBATH YMEHHUS 110 BBIYUCIIEHUIO UIOIA/Iel U 00bEMOB.

O6pa3oBaTesbHbIE Pe3yJIbTATHI

BJIaJICHHE OCHOBHBIMH MOHSATHSIMH O TUIOCKHX M TMPOCTPAHCTBEHHBIX T€OMETPHUYECKUX (UTypax,
UX OCHOBHBIX CBOMCTBax; c(hOPMUPOBAHHOCTh YMEHHUSI PACIO3HABATH T€OMETpUUYECKHE (PUTYPBI
Ha 4epTexax, MOJEIAX U B pealbHOM MUpPE; IPUMEHEHNE U3YUEHHBIX CBOMCTB F€OMETPUUECKUX
buryp u hopmy ISl pelieHrs reOMeTpUYECKUX 3a7a4 U 33/1a4 ¢ MPAKTUYECKUM COJIEp>KaHUEM

3agayu npakTH4ecKoil padoThI:

W3yunth TeopeTudeckuii Mmatepual.
BrInoaHUTs NpakTHYECKyto padboTy.
CnaTh OTYeT Mo MpakTU4Yeckoi padoTe.

Obecnie4yeHHOCTb 3aHATHA (CPpeaCcTBA 00y4YeHMsl):

Y4eOHo-MeTo1nYecKas JIUuTeparypa:

AmumoB IIILA. m gp. Maremaruka: anreOpa M Hayajla MaTeMaTHYECKOrO aHaiu3a,
reoMmerpusi. Aynrebpa W Hadala MaTeMaTH4ecKoro aHayim3a (0a30BbIM W yriyOJICHHBIN
ypoBHH).10—11 kmaccel. — M., 2014.

Artanacsa JI.C., byty3oB B. ®@., Kagomues C.b. u ap. Maremaruka: anrebpa u Hadana
MaTemMaThyeckoro aHanuza. ['eometpus. ['eometpust (0a30BbIi U yriryOJIeHHBINH YPOBHH).
10—11 xnaccel. — M., 2014.

bamvakoB M.M. MaTtemaruka: y4eOHUK JUIS CTY. YUPEKIECHUH cpe. mpod.
obpazoBanus. — M., 2014.

bammvakoB M.U. Maremaruka. COOpHUK 3aa4 IPpOGUIbHON HApaBIEHHOCTH: y4eO.
nocoowue ISl CTy . yUpeKIeHui cpea. mpod. oopasosanus. — M., 2014.

MopnkoBuu A.I'. Anrebpa u Havana ananmza. Yacts I, Yacts II. — M.,
«MueMo3uHa»,2011.

Pabouas TeTpanp B KIETKY.

Pa3naTounble MaTepuasnbl: KApTOUKH-3a/laHUS, THCTPYKIIMOHHBIE KapThl -20 MITYK.
Kanpkynsarop mpocTou.

Pyuxa.

Kpartkue Teopernueckue U yuyeOHO-MeTOAUYECKHE MAaTepHAJIbI 110 TeMe
NPaKTHYeCKOoil padoThI

Q6wéu ky6a BeIHCTAeTCs o GopMyne: V = @’ , Tae a — pebpo Kyba.

A,

B, c,
:
Z 4
e
1
|
Bl_--—1---Jc
D
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0O0vém npamoy2o1bHo20 napaiierenuneda BIYUcseTcs no gopmyne: V =a -6 - ¢,

rac a, B, C — USMCPCHUSA MMPAMOYTOJIBHOT'O MapaJuICIICIIUIICaa (I[JII/IHa, murpuHa, BBICOTa)

O0vém npusmel paBeH V = Spen - h

Q6véM yunundpa BeraUCseTCs 10 hopmyne: V = Soon - h = mr’h
.
~_ 1 __—]

e

1. O6vém nupamudvl Beraucisiercs mno popmyne: V =1snh , T7e S — momaas OCHOBaHwMsI, h
3

- BBICOTA
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N
2. O6wvém konyca BeUCIsAeTcs o popmyne: = —Sh, rae S — wiomans ocHoBaHus, h —
3
BBICOTA
h
. Vo4
3. O6vém wapa paseH: = ;JT R
IInowaos nogepxnocmu npusmul paBHa S . = Ssor.  + 2Socn.
B, €.
I
Wk ;
o i B,
I
l
Bloeet—Jo
A D

[Tnomans 60KOBOM MOBEPXHOCTH MPSMO MPU3MBI paBHA MTPOU3BEICHUIO
[IepUMETPa OCHOBAHUS HA
BBICOTY.

5. Ilnowaodws nosepxnocmu yununopa paBHa S = Seo.  + 2Socn. Soox. = 27h Spen.
Sy, =2mr - h + 2mr 2 =27 -r -G +h) , TA€ T - paAnyc MUIUHApa, h -

BBICOTA NWJIMHApA

Jr

2
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S

h
S = S +
1Inowaowb nosepxHocmu Konyca o Gox.
S S60K. =7
4 paBHa oo rol
S 2
OCH. -_ JZ r
Sewn =ml+m? = ol +1)
h
IInowaos nogepxnocmu nupamuodst: Swp = Ssox.  + Socn.

Llnowade nosepxnocmu wiapa: Scp. = 47R*
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Bomnpocs! 1151 3aKpenJieHHsl TEOPETHYECKOT0 MATEPHAJIA K MPAKTHYECKOMY 3aHIITHIO:

ITo kako#t popmyIie HaxoAUTCst 00BEM MPU3MBbI?
[To xakoii popmysie HaxXOAUTCS OOBEM TUPAMUIBI?
ITo kakoit popmyie HaxoaUTCA 00bEM LUIUHApA?
ITo xakoit popmyse HaxonuTcst 00BEM KoHyca?
ITo kako#t popmye HaxoauTCs 00beM mapa?

3apanus AJ1sl NPAKTHYECKOT0 3aHSATHSI:

Bapuant
JlnaroHanps IpaBUJIbHOM YETHIPEXYTOIBHOM MPU3MbI paBHA 4 CM U COCTABIISIET C IJIOCKOCTHIO
6okoBoii rpanu yrou 30° . Haitaiure 00bEM pU3MBI.
Arnodema npaBWIbHON YeTHIPEXYTOJBHON TUPaMUIbl paBHA 3 CM, TUTOCKUMA YTOJI TIPH
BepiuHe 60°. HaliTi 00b€M mupamMuib.
Panuyc mapa paBen 4 cm. Uepes KoHell paaunyca, nexaiuii Ha cepe, mpoBeieHa MI0CKOCTb
nox yriaom 30° k Hemy. HaliTu mmomaas cedenus mapa.
Panuyc ocHOBaHUS MWIMHJpPA, OMIMCAHHOTO OKOJIO cdepbl, paBeH 2. HaliTh pa3HOCTh MEXITY
TUTOMIA/IbI0 TIOBEPXHOCTH LMJIMHIIPA U C(HEephl.

Bapuant
Haiiti 00bE€M psAMOYTOIBHOTO Napajuiesenunesia, y KOTOporo CTOpOHbl OCHOBAHHUS PaBHBI
cM u 16 cM, a TMaroHayb mapasuieseNnuIieia COCTaBIsIeT 45° ¢ MIOCKOCTHIO OCHOBAHUSI.
B npaBuiibHOI 4eTHIPEXYTOIBHOM MUpamMuie 60KOBOE peOpO COCTABISET € MIIOCKOCTHIO
ocHoBaHus yroiu 45° . CtopoHa ocHOBaHUS UpaMub! paBHa 6 cM. Haiitu 00bEM mupamuisL.
Oo6pasyromias koHyca 14 cM, 1 HaKJIOHEHA K TUIOCKOCTH OCHOBaHMS 1o yriom B 60°. Haiitu
IUIOIIA](b TOBEPXHOCTU KOHYCA.
[Tnomane oceBoro ceyeHus: HuiIMHApa paBHa 20 v’ Haiii JIOIIAJh €r0 OOKOBOM
MIOBEPXHOCTH.

IMopsinok BBINOJHEHHUS 0TYETA M0 MPAKTUYECKOIl padoTe

Brmoaaute 3amagust 1 — 4.
OTBETUTH HA BOIIPOCHI ISl 3aKPEIJICHUSI TEOPETUUECKOT0 MaTepuara.
OdopMuUTh OTYET 1O MPaKTUYECKOM padoTe.

Oo0pa3sen oT4yeTa MO NPAKTHYECKOM padoTe

Paznen.

Tema.

YyeOHas 11€J1b.

HazBanue npakTuueckoi paboTHlI.

Pemenus 3ananuii npakTHuecKoil paboThI.

OTBeThl Ha BONPOCHI AJIS 3aKPEIUIEHNS TEOPETHUECKOI0 MaTepraia.
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Pa3zgen 8 «Hauaja MaTeMaTHYeCKOIr0 aHAJIN3a»
Tema 8.1 «IlocnenoBarenbnoctu. [lponzsoanas

Ha3Banune npakTuyeckoii padornr Ne 38:
«Pemenne 3axau no teme: «UnciioBas nmoc1e10BaTeIbHOCTh, CIIOCOOBI €€ 3aaHMs,
BBIYMCJICHHS YJIeHOB nocaegoBarebHoCcTH. Ilpenen mociaenosarebHocTu. beckoHeuHo
yObIBaIOIIAS FeOMeTPHYecKasi POrpecCcHs»»

YueOHass wmeab: chopMHUpPOBaTh YMEHHS IO peUIeHHI0 3amad 1o Teme: «YucnoBas
MIOCJIEIOBATEIBHOCTD, CIIOCOOBI €€ 3a/1aHusl, BBIYMCICHHS WICHOB NocienoBarenbHocTu. [Ipenen
nocineaoBaTebHOCTH. beckoHeuHo yObIBatolas reoMeTpudeckast Iporpeccusi.
O0pa3oBaTesibHbIE Pe3yJIbTAThI
c(hOpMHUPOBAHHOCTH TPEJICTaBICHUI 00 OCHOBHBIX MOHSATHSAX MAaTEeMAaTUYECKOTO aHajM3a M UX
CBOICTBax, BIIaJIcHUE YMEHHEM XapaKTepH30BaTh IMOBeACHUE (QYHKIUM, HCHOIb30BaHUE
MOJTyYEHHBIX 3HAHUH /7S ONMCAHUS U aHaJN3a PEeabHbIX 3aBUCUMOCTEN
3ajauu NpakTUYeCcKoii padoThI:
N3yuuTh TEOpETUYECKUI MaTepUall.
BoInonHuTh NpakTuyecKyro padory.
CnaTb OTYeT 10 MpaKTUUYECKON padoTe.
Obecne4yeHHOCTb 3aHATHA (CPpeaCcTBA 00y4YeHMsl):
VY4ebHo-MeToIuuecKas JIUTepaTypa:
AmumoB IIILA. m gp. Maremaruka: anreOpa M Hayajla MaTeMaTHYECKOrO aHaiu3a,
reoMmerpusi. Ainrebpa W Hadala MaTeMaTH4YecKoro aHayim3a (0a30BbI W yTiyOJICHHBIN
ypoBHH).10—11 kmacce. — M., 2014.
Aranacsn JI.C., byry3os B. ®@., Kagomues C.b. u np. MaremaTuka: anredpa u Hayana
MaTeMaTuueckoro aHanuza. ['eometpus. ['eometpust (6a30BbIi U yriyOJIeHHBIH YPOBHH).
10—11 xnaccer. — M., 2014.
bamvakoB M.M. MaTtemaruka: y4eOHUK JUIS CTY. YUPEKIECHUH cpe. mpod.
obpazoBanus. — M., 2014.
bammvakoB M.M. Matemaruka. COOpHHK 3a/1a4 IPOGHITHHON HAPABICHHOCTH: yUeo.
nocoowue ISl CTyA. yUpeKIeHui cpea. mpod. oopasosanus. — M., 2014.
MopnkoBuu A.I'. Anrebpa u Havana ananumza. Yacts I, Yacts II. — M.,
«Muemo3suna»,2011.
PaGouas TeTpaap B KIETKY.
Pa3naTounble MaTepuasnbl: KApTOUKHU-3a/1aHUS, THCTPYKIIMOHHBIE KapThl -20 MITYK.
Kanpkynsitop mpocToii.
Pyuxa.

Kpartkue Teopernueckue U yuyeOHO-MeTOAUYECKHE MAaTepHAJIbI 110 TeMe
NPaKTH4YeCKOoil padoThI

Onpe)]e.ﬂe}me: MHOMHCECMBO YHUCEI, Kaoicooe u3 Komopblx CHAOXMCEHO CBOUM HOMEPOM,
HA3bIBAEMCSL YUCTIOB0U NOCEO08AMENbHOCIBIO.
ONEeMEHTHI 3TOT0 YHMCIIOBOI'O MHOKECTBA HA3BIBAIOTCS YICHAMH IOCICa0OBATCIBHOCTU H

0003HaYaOT: MIEPBbIN WIEH - @ 1, BTOPOH - @ 2 , N- ¥ WIEH - @ y ¥ T.A. Bcs mocinenoBaTenbHOCTh
0003HAYACTCA: @ 1,@ 2, @ 35 +eey @ n WIN (A p ).

UwucnoBasi 1mOCIIEIOBAaTEILHOCTh MPEACTABISAET COO0OM HE YTO HMHOE, KaK MHOYECTBO
HYMEPOBAHHBIX YHCEJN, YIOPSAOYCHHBIX HAMOA00ME HATYpaIbHOrO psia, T.€. pacrojiaraeMoe B
MOpsIIKE BO3pacTaHusi HOMEpoB. [locmeoBaTeIbHOCTh MOXKET COJIEpPXKATh KaK KOHEYHOE, TaK U
0OECKOHEYHOE YHUCJIO YJICHOB.
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Ilocnedosamenvrocms, cocmoawas U3 KOHEYHO20 YUCILA YTIeHO8, HA3bI8AEM sl KOHEUHOU, a
nOCIe008amMeNbHOCMb,  COCMOosAWas U3 OeCKOHeYH020 HUCIAd YleH08, - 0OecKOHeuHOU
nOCIe008amenbHOCMbIO.

Nuorna OECKOHEYHYIO YHCIIOBYIO IIOCIICIOBATEILHOCTh BBOJIST, HCIONB3Ysl TOHSATHE
byHKIMH:

Onpenenenue: Qyuxyuro y = f(x), xeN Hazviearom hynKyue HamypaibHO20 apeymMeHma
UYL YUCTIOBOT NOCIE008AMENILHOCMbIO U 0003HaAUAIOM: Y = f(N), UU V], V2, ¥3..., Yn AU Y(N).

[TocrnenoBaTeTbHOCTH MOXHO 337aBaTh Pa3IMYHBIMH CIIOCOOAMH, HAMPUMED, C106ECHO,
KOTJla MPaBWJIO 3aJaBaHUs MOCIEAOBATEIHLHOCTH OMHCAHO CIOBaMH, 0e3 yKazaHus (pOpMyJIbL.
Tax, cToBeCHO 3aJ1aeTcsl MOCIEeI0BATEIbHOCTh MPOCTHIX YHCEI:

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

Oco0eHHO  BaXHBl  AHAIUMUYECKUII U  PEeKYyPPEeHMmHbll  CIOCOObl  3a/laHus
MOCJIEIOBATEIIFHOCTH.

['oBOpSAT, 4TO MOCIENOBATEIHLHOCTD 33J]aHa @HANUMUYECKU, eCTTU yKa3zaHa (popmyra ee n-
rO 4ICHa.

Ilpuseoem mpu npumepa.

yn =1N". DTO aHATMTUYECKOE 3aJ]aHKEe ITOCIICIOBATEILHOCTH

1,49,16,....n%, ...

Yka3aB KOHKPETHOE 3HAYCHUE N, HETPYAHO HAWNTH WICH MOCIIEI0BATEIIHHOCTH C

COOTBETCTBYIOIUM HoMepoM. Eciu. Hanpumep, n=9, To y9 = 9% = 81, ecun

yn = C. 3aeck peus uner o nocnenosarensHoctu C, C, C, ..., C, .... . Takyto

MOCJIEI0BATEIHHOCTh HA3bIBAIOT MOCTOAHHOM (MJIM CTAl[MOHAPHOM).

Vn = 2" . D10 aHANTHTHYECKOE 3aJaHHE [OCIEI0BATEILHOCTH 2, 27, 23, L2t

Pexyppenmmubtit cnoco6 3a1anus OCIeI0BaTEIbHOCTH COCTOUT B TOM, YTO YKa3bIBAIOT

MIPABUIIO, MIO3BOJISIFOIIEE BEIYUCIUTH /- M YICH MOCIEA0BATEIbHOCTH, €CITH U3BECTHBI €€

npenpiaymue wiensl. Hampumep, apudmMerndeckast mporpeccusi — 3T0 YUCIOBas

MOCIIE0BATEIBHOCTS (ay), 3aJaHHAS] PEKYPPEHTHO COOTHOIICHHUSMHU:

1,=4a,dn+1 = ant d

(a u d — 3a0annvle yucna, d — paznocms apugmemuueckoti npocpeccuu)

['eomeTpuyeckast mporpeccus — TO YUCIIOBas TOCIEI0BATENBHOCTD (by), 3a1aHHas
PEKYPPEHTHO COOTHOLICHHUSIMHU:

b1, = b, bus1 = bnq

(b u g — 3a0annvie yucna, b0, q # 0, q 3Hamenamenb 2eoMeMpuUYecKol NPoOcpPeccul ).

IIpumep: Beimmcats nepBhIe MITh WICHOB MOCIIEI0BATEIIBHOCTH, 3aIaHHOM
pexkyppeHTHO: Y1 =1; y2=1; yn =yn2 + ¥n-1

Pemenwne. n —i 4ieH MOCIeI0BATEILHOCTH PABEH CYMME JIBYX MPEAIISCTBYIOIINX EMY
YJIEHOB. 3HAYUT, TIOCIIEIOBATEILHO TOTyYaeM:

yi=Ly2=1; y3=1+1=2;ya=1+2=3;y5 =2+3 =5; u T.11.

OrpannyeHHbIE MOCJIEI0BATETbHOCTH.
[TocnenoBarenbHOCTH (X;) HA3BIBACTCS OTPAHUYCHHOM, €CITU CYIIECTBYIOT TAKHE JBA
yucia m ¥ M, 4To /Ui Bcex nEN BBINOIHIETCS HEPAaBEHCTBO M< X, <M.
[TociienoBarenbHOCTH (X;) HA3BIBAETCS OTPAHUICHHON CBEPXY, €CIIH CYIIECTBYET TaKoe
yucao M, 4to 11st BceX nEN BBINOJIHIETCS HEPABEHCTBO Xy <M.
[MocnenoBatenbHOCTh (Xp) HA3BIBACTCS OTPAHMUYCHHOW CHH3Y, €CIH CYIIECTBYET
TaKOe YHCJI0 M, YTO JUI BceX NEN BBINMOIHICTCS HEPABCHCTBO M< Xy

Hanpumep: nocnenoBaTenbHOCTh (Xn), 3a4aHHass (GopMysod oOmero wieHa Xn = N,
orpaHuyeHa cHu3y (Hampumep, yuciio 0) 1 He orpaHUYEeHa CBEPXY.
MoOHOTOHHBIE N10C/1€10BATEIbLHOCTH.

[TocnenoBarenbHOCTH (Xn) HA3BIBAETCS BO3PACTAIOLIEH, €CITH KaXAbIH €€ WIeH, HaYuHas
CO BTOPOTO, OOJIBIIIE MPEIBIAYIIETO, T.€. €CIU JAJI TI000T0 HATYpaJIbHOTO N BBHIMOIHSAETCS

HEPaBEHCTBO Xp+1 -~ Xn.
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[TocnenoBarenbHOCTH (Xp) Ha3bIBAETCS yOBIBAIOIICH, €CITH KK/l €€ YJIeH, HaunHas
CO BTOPOTO, MEHBIIIE MPEIBIAYIIETO, T.€. €CIU JJI JI000TO HATYpaJbHOTO N BHIMOTHAETCS

HEPaBCHCTBO Xnp+1 < Xn.

[TocnenoBaTenbHOCTH (Xp) Ha3bIBAETCS HEBO3PACTAIONICH, €CIIN KaXKAbIi €€ WieH, HaYuHast Co
BTOPOT0, HE O0JIee MPEIBIIYIIEro, T.€. €CIH I JII000r0 HaTypaJIbHOTO N BHIMOIHIETCS
HEPABEHCTBO Xn+] < Xp,

[TocnenoBatrenbHOCTH (Xp) Ha3bIBAETCS HEYOBIBAIOIICH, €CITH KK/ €€ YIeH, HaunHas
CO BTOPOTO, HE MEHBIIIE MPEABIAYIIETO, T.€. €CIH AT JIF0O0TO HATYPaTbHOTO N BBIMOIHIETCS
HEPABEHCTBO Xn+] = Xn.

Bo3spacraromue, yosiBaromue, HEBO3pacTaronuue 1 HeyObIBarOIIHe
MOCIIE0BATEILHOCTH 00Pa3yIOT KJIACC MOHOMOHHBIX TIOCIEI0BATEILHOCTEH.

Ilpenena uncJI0BOM MOCAEI0BATEIHLHOCTH.
PaccMoTpum amist urcnoBbie OCTEA0BATENBHOCTH — (V) H (Xp).
n): 1,3,5,7,9,...2n—1, ...;
111 ]

) Iy geeee geeee

(xn)31:2 3 4 n

N300pa3um 4wiieHbl 3THX MOCIEA0BATEILHOCTEH TOUKAMH Ha KOOPIUHATHON MPSIMOIA.

5 O] y
—00—0—9@ @ @ o
0 0,25 0,5 1

3aMedaeM, 4TO WIEHBI IOCJIE0BATEIIBHOCTH (X)) KaK Obl «CTyILAIOTCS OKOJIO0 TOUKH 0 —
TOBOPST MOCJIE0BATENLHOCTD CX00AmMCA , 2 'y TOCIE0BATEIbHOCTH (V) TAKOW TOUKU
CTYILEHHS HET — ¥ TOBOPAT, YTO MOCIEI0BATENBHOCTD PACXOOUMICA.

MareMaTuKk He UCTIONB3YIOT TEPMUH TOYKA CTYIIECHUS, & OHH TOBOPSIT npeoer
nocnedo8amenbHOCHu.

Onpeoenenue: Yucno b nasvieaemcs npeoeiom nociedosamenvHocmu (Vy), eciu 8 11000t
3apanee 8b1OPAHHOL OKpecmHocmu mouku b cooepacumes éce unenvl nociedogamenbHoOCm,
HAYUHAS C HEKOMOPO20 HOMepQ.

TTuwiym max: yn—b unu limy» = b 4UTAIOT TaK: NpeAes MOCIEA0BATENbHOCTH Yn NPU

n—a0
cmpemieHuu n K beckoneynocmu paseH b.
Ha npakTtuke ucnosnp3yercs enie 0JHO UCTOJKOBAHHUE paBEHCTBA lim y» = b, CBSI3aHHOE C

n—ow

HpI/I6J'II/I)KeHHBIMI/I BBIYHUCIICHHUAMU: €CJIU ITOCIICIOBATCIIBHOCTD Vy = f(n) CXOOUTCA K YUCITY b,

TO BBIIIOJIHAETCS IPUOIMKEHHOE paBeHCTBO f(n)<b, mpuyuem 310 npubIMKEHHOE PABEHCTBO
TEM TOYHee, 4YeM OoJibLIe N.

Bomnpocsl 115 3aKpenJieHusi TeOPEeTHYECKOr0 MaTeprasia K NPAKTHYeCKOMY 3aHATHIO:
JaiiTe onpeneneHue YucCIOBOM MOCIIEI0BATEIIbHOCTH.
[epeuncaure ciocoObl 3a7aHUs TIOCIIEOBATEIILHOCTEH.

Kakue nocienoBareabHOCTH HA3bIBAIOT OTPAHUYEHHBIMU?
ChopmynupyiiTe onpeaeneHre mpeena YucIOBOU MOCIe0BaTeIbHOCTH.
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3amanus AJ151 NPAKTHYECKOT0 3aHATHS:
I Bapuanrt II Bapuant
[TocnemoBarenbHOCTH 3a/1aHa CIOBECHO. HanuimTe nepBbie JeCATh YJICHOB

MOCJEI0BATEILHOCTH

a) HATYPAITBHBIX YKCEN, KPATHBIX 5 a) HATYPAIBHBIX YHCEIN, KPATHBIX 3

0) crereHelt yrcna 2 ¢ HaTypaTbHBIMH 0) cremneHei yncia 3 ¢ HaTyPaTbHBIMH
MoKa3aTeIIMHU MOKa3aTeJIIMU

IMocnenoBaTensHOCTH 3a7aHa GopMyol o0Iero wieHa. HanuimuTe nepBbie AeCATh WICHOB
MOCIIEI0BATEILHOCTH
a)a, =2n-3 a)a, =3n-4
— n+1 n
oa =(-1) (-1
0) an = p

[Ipeanoxure popmyiry oOIIero wieHa i KaxI0i U3 mocienosarensHocTeld. Ecim u3BectHO
HECKOJIBKO TIEPBBIX YJICHOB

a) 4,8,12, 16,20,...; a)2,5,8.11,14,.. ;
0)-1.1,-1,1,..; 0) 3,12,48,192...;
4. BeraucnuTe mpeaensl Tociea0BaTeIbHOCTe!

a) 11 L
x =1+ - ax = n +

n n 2” n 1
o) x =3 +n+7 6y x =4n’ +n-6

n 5'7’1'1’12 n 8-7’1'1’12

Ilopsinok BHINOJIHEHHUA 0TYETA MO MPaKTHYecKoii padoTe

BrimonsuTts 3amanus.
OTBeTUTH HA BOIIPOCHI ISl 3aKPEIJICHUST TEOPETUYECKOT0 MaTeprara.
OdopMHTB OTYET IO IPAKTUIECKOH padoTe.

Oo0pa3sen oT4yeTa MO NPaKTHYECKO padoTe
Paszpnen.
Tema.
VYyeOHas 1enb.
Ha3Banue npaktuueckoi paOoThI.
Permenus 3ananuii mpakTUUECKOi pabOTHI.
OTBeThI Ha BONPOCHI AJIs1 3aKPEIUICHNS TEOPETHUYECKOI0 MaTepuraia.

Pa3zgen 8 «Hauyajia MaTeMaTHYIeCKOIr0 aHAJIN3Aa»
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Tema 8.1 «IlocaenoBareabnoctu. IlponsBoanas

Ha3Banue npakTudeckoii padornl Ne 39:
«Pemenne 3a1a4 no reme: «IllpaBuna u popmyJsl 1uddepenunpoBanus, TadJanna
MPOM3BOAHBIX JIEMEHTAPHBIX (PYHKIMID»

YueOHas nesb: chopMupoBaTh YMEHHUS IO pelIeHuIo 3a1a4 1o Teme: «IIpaBuna u popmysi
muddepeHIpoBaHus, TaOIUIA TPOU3BOIHBIX 3JIEMEHTAPHBIX (PYHKIIUID
Oo0pa3oBaTe/ibHbIE Pe3yJbTATHI
c(OPMHPOBAHHOCTH TPEJICTABICHUI 00 OCHOBHBIX MOHATUSX MATEMaTHYECKOTO aHaIH3a U HX
CBOICTBax, BIaJicHHE YyMEHHEM XapaKTepH30BaTh IMOBeAeHUE (YHKIMM, HCHOIb30BaHUE
MIOJIyYEHHBIX 3HAHUH /17151 ONIMCAHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEN
3agauu npakTH4ecKoil padoThl:
N3yunTh TeOpeTHUECKUil MaTepHall.
BBINONMHUTE pakTHYECKYIO paboTy.
Cratp OTYEeT 10 MPAKTUIECKOM padoTe.
O0ecnieueHHOCTD 3aHATHS (CPeACTBA 00y4YeHH):
VY4eOHo-MeToinYeCKas IUTeparypa:
AmumoB IIILA. um ap. Maremaruka: anreOpa M Hayajla MaTeMaTHYECKOrO aHailu3a,
reomeTpus. Anredpa M Hayajga MaTeMaTHYeCKOro aHanu3a (0a30BBIH M yriTyOJCHHBIH
ypoBHH).10—11 xmaccel. — M., 2014.
AranacsH JI.C., Byry3os B. ®@., Kagomues C.b. u np. Maremaruka: anreOpa 1 Hauana
MaTeMaTndeckoro ananusa. ['eomerpus. ['eomerpust (6a30BbIi U yriyOJIeHHBINH YPOBHH).
10—11 xnaccel. — M., 2014.
bammvakos M.U. Matematuka: y4eOHHUK AJIS CTYA. YIPEKIASHUHN cpe. mpod.
obpazoBanus. — M., 2014.
bammvakos M.I. Marematuka. COOpHHK 3a/1a4 TpO(HIIBHON HAIIPaBICHHOCTH: yueo.
nmocoOue ISt CTyJ. YUpeKIeHu cpea. mpod. odpazoBanus. — M., 2014.
Mopakosuu A.I'. Anrebpa u Hauana ananusa. Yacts [, Hacts 1. — M.,
«Mmuemo3suHa»,2011.
Pabouas TeTpanp B KIETKY.
Pa3znaTounbie MaTepuanbl: KApTOUKHU-3a/IaHUS, HHCTPYKIIMOHHBIE KapThl -20 MITYK.
Kanpkynarop npocToid.
Pyuka.

Kpatkue TeopeTtuueckue u yuedOHO-MeTOAMYECKHE MATEPHAJbI 110 TeMe
NMPaKTHYeCKOoii paboThI
Onp.
[TpousBoaHo# GyHKIMH f(X) B TOUKE X HA3bIBAETCS MPEENT PA3HOCTHOTO OTHOIICHUS

f G+ n)-
6

npu h — 0.
h f(x+h)-
, G
h—0 h

Onp.
Omnepariivst HaX0KJICHHE IPOM3BOIHON Ha3bIBACTCS TU(PGEPEHIIMPOBAHUEM.

3TO NMPaBUIIO ABJISIETCS OCHOBHBIM, T.K. BBIBEJICHO U3 caMoro onpezaeneHus. OQHaKo mpu
i depeHIMpOBaHUN CIIOXKHBIX (QYHKIMH, CyMMBI, IIPOU3BE/ICHHS, YaCTHOTO IPUMEHEHNE
o011ero npaBuiIa NpecTaBiseT OoiblINe TPYAHOCTU. [103TOMY IPUMEHSIIOT MTpaBUiIa

Qg depeHIpoBaHus.

Ilpasuna
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] f&x ax* fﬂx g[l_),c - MNpoun3ssoaHas CyMMbl paBHa CyMMe MPOM3BOAHbIX.

2. ) = ¢ f ’(Y, - TToCTOAHHBIH MHOXHTEb MOXHO BHIHECTH 3a 3HAK MPONU3BOTHOM.
30 o (x) g(x)+ f ) -Qg G) - [IpownsBoaHas npou3BeICHHUS.
(&)
4. | ) | = cow ITponsBoaHas 4aCTHOTO
(| g(x) J| g 2 (X)
Dopmyuvl duppepenyuposanus
C'=0 (sin = cosx
cosx . esinx
(X),:l 13. Ggx)' = 1
(XZ)':2X cos® x
()(3)’=3x2 (ctgx) = 1
14. - in
( p),: p-1 N sin “ x
X )=px ax " axyvinx
’ 1
(e ):e_ v 16. (og , x) = m
. x = a
J 2 x ’
( 1]’ \{ 7 (@) =7 () g
&\;\:- — fGx +0) =k - f "CGox +5)
L), x?
G +5) =k



BOHpOCI)I AJIA 3AKPECIVICHUA TEOPETUIECCKOIo MaTepua/ia K NPAKTUICCKOMY 3aHATHUIO:

UTto Ha3bIBaeTCs MPOU3BOIHON (DYHKIIMH?
Kakas onepanus Ha3biBaeTcs auddepeniupoBanuem?

33}13HI/IH IJIA MPAKTUIECKOIro 3aHATHUA:

I Bapuanr II Bapuant
[Tonb3ysck popmynamu u npaBuiamMu aud@epeHupoBanus, HaliuTe IPON3BOAHbBIE
a) y=x° -9x* +x-1 a) y =5x" -3x% +5
20+l yox o+l
0y = x?+1 - 3x
B) Y =X -sinx 6) Yy =X -COSX
2) y =sin’ 3x 2 y =cos’ 3x
0 50 9) +x°
= = X
y)y: ¢+ e)}V:(s +7
5x0)° x)
x)y = log;4x ac) y =logs10x
3)y=5" 3)y=6"

HNHCTPpYKIMA M0 BHINOJTHEHHUIO IPAKTHYECKOH padoThl
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ITpumepsl
[Tonp3ysick hopmynamu u paBuiamMu AuddepeHmpoBaHus, HalIUTE TPOU3BOIHBIE

y =3x° -7x* -x? +5x-7
© = (3x -Tx -x? #5x-7) =3-6x° -7-3xF -2x+5 =18x° -21x% -2x+5.

y:_.Xil-_A;
3x-2

[ 5 | , 3 , 3 ' 2 3 )
y=X_t 4, _ G_+d (Bx-2)-(x_+4)(3x -2) _3x_-(3x -2) -(x_+4)3 _
| \ 3 ;

[ 3x-2) (3x -2) (Bx -2)
Ox’ -6x* 3%’ -12 = 6x° -6x° -12 .
(3x -2)*(3x -2)?

3)y =x -1gx
yo=(x -1gx) =x"-1gx +x - (igx) = 1 = X
l-1gx +x - 2 tgx + T o
COsS X COS X
4y =1g%4x
v =(tg24x)' = 2tgdx - (tgdx) = 1 (4x)y = 1 . 8tgdx
2tg4x . 2 . 2tg4x . 2 4 = 2 .
cos 4x cos X cos X
5y =V6 -x*
, 2x°
‘ :\/ 4)’ 1 "4(6 ) - . 3 :
6 -x = x') = (4x") = -
( 246 - x* 26 - x* V6 -x*
y = (8 -3x)°

y = (3 -3¢ ), =6(8 -3x)° - (8 -3x)" =6(8 -3x)s - (-3) = -18(8 - 3x)s.
7Yy =logs12x

y" = (logs 1 - 1 .12 1
12x)" = 12xIna 122)" = 12xIna xlna’
8)y =11*

=(11**)Y =11** - Inl1l - (4) =11"" -Inll -4 =4Inll -11*~
IHopsiioK BHINOJHEHHUS 0TYETA 110 NPAKTHYECKOH padoTe

BrimoaHuTE 3amague.
OTBeTUTH Ha BOIIPOCHI AJId 3aKPCTINICHUS TCOPETHUYCCKOI'O0 MaTepuraia.
OdopmMuTh OTUET TIO MPAKTHYECKOU padoTe.

O0pasen oT4era 0 NpPaKTH4eCKOil padoTe
Pazned.
Tema.
YyeOnas 1eb.
Ha3Banue npaktuueckoii paOoTBhI.
Pemenus 3aganuii NpakTHYECKON pabOTHI.
OTBeThl Ha BONPOCHI AJIs 3aKPEIUIEHNS TEOPETUUECKOI0 MaTepraa.

Paznen 8 «Hauana MareMaTH4ecKOro aHaju3a
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Tema 8.1 «IlocaenoBareabnoctu. IlponsBoanas

Ha3Banue npakTudeckoii padornl Ne 40:
«Pemenue 3aga4 no reme: «IIpousBognasi: MexaHMYeCKUiIl U TeOMeTPHUUYECKHIT CMBICI
NPOU3BOHON. YpaBHeHHe KacaTeJIbHO B 00111eM BHIE»

YueboHass meab: chopmMupoBaTh yMEHHS IO pernieHuto 3agad no Teme: «[IpowsBognas:
MEXaHHUUYECKUI W TeOMETPUYECKUN CMBICT MPOM3BOJIHOW. YpaBHEHHE KacaTeIbHOH B 00IEM
BUJIE»»
O0pa3oBaTesibHbIE Pe3yJIbTAThI
c(OpPMHUPOBAHHOCTH MPEJICTaBICHUI 00 OCHOBHBIX MOHSATHSIX MAaTEeMAaTUYECKOTO aHajiu3a U UX
CBOWCTBaX, BIIQJICHUE YMEHHEM XapaKTepU30BaTh IOBeACHUE (YHKIHMHA, HWCIOIH30BAHUE
MOJIYYEHHBIX 3HAHWUM JIJIs1 ONMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN
3agaum npakTH4YecKoil padoThI:
N3y4uTh TeOpeTUYECKUl MaTepHall.
BoInonHuTh NpakTuyecKyro padory.
Crnatp oT4eT 1o mpakTU4ecKoil padore.
O0ecnieueHHOCTH 3aHATHS (CPeACTBA 00y4YeHH):
Y4eOHO-MeToInYecKas IUTeparypa:
AmumoB IIILA. m ap. Maremaruka: anreOpa M Hayajla MaTeMaTHYECKOrO aHalu3a,
reoMmerpusi. Anrebpa W Havaja MareMaTH4ecKoro aHaim3a (0a30BbI W yriyOJIeHHBIN
ypoBHH).10—11 xmaccel. — M., 2014.
Artanacsn JI.C., byty3os B. @., Kanomues C.b. u np. MaremaTuka: anredpa u Hayaia
MareMaTtndeckoro ananuza. ['eomerpus. ['eomerpus (6a30BbIi U yri1yOJIeHHBI YPOBHH).
10—11 xmaccer. — M., 2014,
bamvakoB M.M. MaTtematuka: y4eOHUK JUIS CTYA. YUPEXKISHUI cpe. mpod.
obpazoBanusi. — M., 2014.
bamvakoB M.M. Matemaruka. COOpHUK 3a/1a4 IPOGUITHHON HAPABICHHOCTH: yueo.
nocoowue ISt CTy . yUpekaeHui cpea. mpod. oopazosanus. — M., 2014.
MopakoBuu A.I'. Anrebpa u Hadana ananuza. Yacts I, Yacts II. — M.,
«Muemo3suHa»,2011.
PaGouas Terpaap B KIETKY.
Pa3naTounble MaTepuasbl: KAPTOUKU-3a1aHUS, MHCTPYKIIMOHHBIE KapThl -20 MITYyK.
Kanpkynarop mpocToid.
Pyuxa.

KpaTtkue TeopeTudeckue u yueOHO-MeTOANYECKHE MATEPHAJIBI 110 TeMe
NMPaKTHYECKOH padoThI

MexaHn4eCKUil CMBICI POU3BOIHOM:
IPOU3BOJIHASI OT KOOPMHATHI 110 BPEMEHH €CTh CKOPOCTh: X (£) = V(1) ;

IPOU3BO/IHASI OT CKOPOCTH 10 BPEMEHH €CTh yCKopeHue: v'(f) = a.
I'eomMeTpuyeCcKnil CMBICT IPOU3BOIHOM:

3HAa4YCHUE TPOU3BOJHON QYHKIUH f (X) B TOUKE X PaBHO yriaoBoMy Ko3dduuuenty
KacaTeslbHOM K rpaduKy QYyHKIUH B TOUKE (X; f (X).

f’(Xo):k

Vpasuenue xacamenvnoti y =f Go )+f 'Go ) G -x0 )

BOl'[pOCI)I AJIA 3AKPECIVICHUA TEOPETUIECCKOIoO MaTepuajia K NPAKTHICCKOMY 3aHATHIO:
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B ueMm cocTouT MeXaHUYECKHUI CMBICI TIPOU3BOTHOM ?
B ueMm cocTouT reomeTpuuecKuil CMbICI TPOU3BOAHON?

3apanus AJs1 NPAKTHYECKOT0 3aHSITHS:

I Bapuant II Bapuant
Teno pBrkeTcs NPAMOJIMHEWHO 110 3aKOHY
S =t +2t-1 S =1t +4r-3
OrmpenenuTe ero CKOPOCTh M YCKOPSHUE B MOMEHT BPEMEHHU
t =3. t =2.
CKOpOCTL TeJla, ABMKYILECTOCA HpﬂMOHHHeﬁHO, 3aJaHa 3aKOHOM
v =t +3t v=t -

Kaxoe yckopenne OyeT mMeTh Teno yepe3 4¢ mocie Hadaia IBIKEHUS?
CocraBbTe ypaBHEHHE KacaTeJIbHOW K TpapuKy QyHKIMH

a) f(x) =x2-4 B Touke c abcuuCcCol Xo 2: a) f(x) =x2-1 B rtouke ¢ abeumccoit xo = 3

6) f(x) =x3 -2x2 4x-5 B Touke ¢ 6) f(x) =x3 -4x 6x-7 B ToUuKe C

adciuccoi xo =-2 adciuccoi xo =-2
HNHcTpyKuus 10 BHINOJTHEHHIO NPAKTHYECKOH padoThl

Ipumep 1.

Teno IBIKeTCs MO TpsiMOil cormacHo 3akony x(r )= 3 -2t +5 . Haiinure ero CKopocTh
u

YCKOPEHME TOUKU B MOMEHT BpEMEHU ¢ = 4.

Pemenne. CKOpoCTh ABMAKEHUS — 3TO IPOU3BOIHASL OT IIyTH 10 BPEMEHH, CJIEI0BATENBHO,

, 3 2
vt )=xCG )= ¢~ -2t +5) =3t -2.
2
3HAYUT, B MOMEHT BPEMEHH ¢/ = 4 CKOPOCTh JJAHHOTO JIBH)KCHUS TaKOBa: v(4)=3 - 47 -2 =
46 . Tak Kak HaM U3BECTHA CKOPOCTh JIBIXKCHHS KaK (YHKIIMS BPEMEHH, MBI MOKEM HAUTH

YCKOPEHHE 3TOTO NBUKECHUS: at )=v( )= 3t -2 = 6¢.
3Ha4UT, B MOMEHT BPEMEHU ¢ = 4 YCKOpPEHHE JaHHOTO JIBUXKCHHUS PaBHO: =6 -4 =24.
OrTBert: 46; 24.

o 4
IIpumep 2. CkopocTh Telna, ABMKYIIErocs MPsIMOJIUHENHO, 3a/jaHa 3aKOHOM v = ¢ = -12¢.
Kaxkoe yckopenue Oynet uMeTh TeJIo uepe3 6C mocie Havasia JBUKEHUs?

Pemrenne.a =v'(H) = (t* -120) =4¢° -12.

a(6) =4 -6 -12 =4 - 216 -12 =872 -12 =860 .
Otger: 860.

Ipumep 3. CocTaBbTe ypaBHEHHE KacaTeNbHOM K TpaduKy OyHKImH f(x) = 3x > -1 B ToUke ¢
abcruccoit xo = 4.

Pemenme. f(4) =3 - 4> -1 =3 -16 -1 =48 -1 =47
‘) =(Bx? -1) =6x,

f'@4 =6 -4 =24,

=f (JCo )+f'(Xo ) (X - Xo )

= 47-24(x-4)

= 47-24x+96

= -24x +143.
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OtBet: y = -24x +143.

Ipumep 4. CocTaBbTe ypaBHEHHE KacaTeNbHOM K rpaduKy GyHKIMH £ (x) = 2x° - 4x * + 6x -1
B TOUKe ¢ abcuuccoit xo = -3.

Pewenue.

f(3) =2 - (-3 -4 - (-3 +6 -(3)-1 =2 -(27) -4 -9 -18 -1 = -54 -
36 -19 = -109.

‘o) =(2x° -4x? +6x -1) =6x° -8 +6,

‘(-3) =6-(3)* -8-(-3) +6 =54 +24 +6 =

84,y =f (X() )+f '(Xo ) ()C - X0 )

y = =109 + 84(x +

3)y = -109 +

84x + 252

= 84x +143.

Otget: y = 84x +143.

HOpH)IOK BbBIINOJTHCHHUA 0TYCTA 110 HpaKTI/I'{e(!K()ﬁ paﬁoTe

Brmmonauts 3aganus 1 — 3.

OTBeTUTH Ha BOIPOCHI I 3aKPEIJICHHUSI TEOPETUYECKOTO MaTepHala.
OdopmMHTB OTYET IO NPAKTUYECKOH paboTe.

O0pasen oT4era 10 NpaKTH4eCKoil padoTe

Paznen.

Tema.

YyeOHas 11€J1b.

HazBanue npakTuueckoi paboTHlI.

Pemenus 3a1anuii npakTHuecKoil paboThI.

OTBeThl Ha BONPOCHI AJIS 3aKPEIUIEHNS TEOPETUUECKOI0 MaTepraia.

Paznen 8 «Hauana MmareMaTHYECKOI0 aHAJIHN32»
Tema 8.1 «IlocaenoBaresbHOCTD. [IponsBoaHas».

IpakTnyeckoii padoTnl Ne4l.
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«HUccaenoBanue PyHKIMHU C MTOMOIIbLIO POU3BOTHOIN.

YueOHas uesib: chopMUPOBATH YMEHHUS 110 MPUMEHEHHIO TIPOU3BOIHON K UCCIICIOBAHUIO
byHKUIUH.

O0pa3soBaTesbHbIC Pe3yJIbTAThI
c(hOpPMHUPOBAHHOCTH TPEJICTaBICHU 00 OCHOBHBIX MOHSATHSIX MAaTEeMAaTHUYECKOTO aHaHM3a M UX
CBOICTBax, BIIaJIcHUE YMEHHEM XapaKTepH30BaTh IMOBeACHUE (GYHKIUM, HCHOIb30BaHUE
MOJIYYEHHBIX 3HAHUM /1711 OMMCAHUS U aHAJIN3a PeaIbHbIX 3aBUCUMOCTEN

3ajauyu NpaKkTU4ecKoil padoThbIi:
N3yuuTh TEOpETUYECKUI MaTepUall.
BBIOTHUTE MPaKTUYECKYIO paboTy.
Cnatp OTYET 1O MPAKTUIECKOM padoTe.

O0ecneyeHHOCTD 3aHATHSA (CpeacTBa 00y4YeHHUs1):

Y4eOHo —MeTouuecKast IuTeparypa:
boromonos H.B. IIpaktnueckue 3anaTs 110 MateMmaTtuke: M3nanue 7-€, CTEpEOTUITHOE.
-bammakoB.M. 1. Matematuka<Akaaemus> 2. PaGouasi TeTpaib B KICTKY.
3. Pazgatounblie MaTepuanbl: KAPTOUKHU —3a/1aHUsI, MHCTPYKUIUOHHBIE KapThl — 20 MITYK.
4. KanpkynsaTop npocTou.
5. Pyuxa.

Kpartkue Teoperuueckue u yaeOHO-MeTOAMYECKHE MATEPHAJBI IO TeMe NMPAKTHYECKO
padoThbI

[TpaBmiio HAXOXKJIEHUS IKCTPEMYMOB (DYHKIIMK ) = f(X) C TOMOIIBIO MPOU3BOTHOM:
Haiitu nmpousBognyo ' (x)
Haiitu kputnueckue TOUKH QyHKIUH, B KOTOPbIX f'(x) = 0.
PaznenuTh 9UCIOBYIO OCh Ha MPOMEXKYTKH KPUTHUECKUMH TOUKAMHU.
HccrnenoBath 3HaK MPOM3BOAHON B KaXKIOM HHTepBasie. Eciy nmpu 3ToM mpon3BoIHAST OKAKETCSI
OTPHUIATENILHOM, TO (QYHKIIMS BO3PACTACT, OJOKUTEIbHON — yObIBaeT. Eciu 3HaK MeHseTcs ¢
IUTFOCA HA MHHYC- 9TO TOYKa MaKCUMyMa, C MHHYCa Ha IUTI0C- 9TO TOYKa MUHUMYMa.
BeraucinTh 3HaueHHs QyHKIMH B TOYKAX IKCTPEMyMa.
Hanpasiienue BbINYKJI0CTH rpaduka GyHKuuu
KpuBas y = f(x) Ha3pIBaeTCs BBITYKJIBIN BHU3 B MPOMEXKYTKE (a; b) , €CIIM OHA JIS)KHUT BBIIIIC
KacaTeJIbHOH B JIIOOOH TOUKe 3TOro mpoMexyTka. Kpusas y = f'(x) Ha3pIBaeTCs BHITYKIOH
BBEpX B NIPOMEXKYTKE (a; D) , €CIM OHA JIEKUT HUXKE KacaTeJIbHOM, B T000H TOUKE ITOrO
IPOMEXKYTKA.
BrInykiocTs BHH3 MM BBEpX KPUBON XapaKTEPH3YyeTCsl 3HAKOM BTOPOH MPOU3BOJHON (PYHKIIUU
= f(x) : ecnu B HeKoTOpOM mpomekyTke /"' (x) > 0, To KprBasi BBIITYKJIa BHU3 B 3TOM
MPOMEKyTKe; ecir ke /"' (x) < 0, To KpuBasi BBIITYKJIa BBEPX B 3TOM MPOMEKYTKE.
IIpaBuiio HaxoXKAeHNs TOYeK nmepernda rpapuka pynkmuu y = f(x)
Haiitu BTOpyto nmpousBoanyoo f"(x) .
Haiitu kputnyeckue Touku QyHKUUM y = f(x) , B KOTOpbIX f'"(x) oOpa3yeTcs B HyJb WU
TEPIUT Pa3phIB.
HccenenoBaTh 3HaK BTOPOI MPOU3BOIHOM f'(X) B IPOMEKYTKAX, HA KOTOPBIX HaWJICHHBIC
KPUTUYECKHUE TOUYKH JEISIT 001acTh onpeaesieHns GyHkiuu y = f(x) . Eciu kputnueckas
TOYKa
paszessieT MPOMEKYTKH BBITYKIOCTH ITPOTHBOIIOIOKHBIX HAIIPABJICHUH, TO OHA
SBIISIETCS] OOIUCCON TOUKHM TMepernda rpaduka.
Bbruucnuth 3HaueHus pyHKIMM B TOUKaX neperuoa.
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BOHPOCBI AJIA 3aKPCIVICHUS TEOPETUIECCKOIo MaTepHuaJia K IPAKTUYICCKOMY 3aHATHIO:

[TpaBuII0 HAXOXKACHUS IKCTPEMYMOB (DYHKIIHH C TIOMOIIBIO MTPOU3BOTHOM.
Kakue Touky QyHKIMHM HAa3bIBAIOTCS KPUTUIECKUMU?

Uro Ha3pIBaeTCA SKCTPEMYMOM (PYHKIIMH?

B kakom cnyuyae kpuBasi BBIITYKJIasi BHU3, U B KAKOM ClIy4ae — BBEpX?
ITpaBuia HaxoXeHUS ToueK nepernda rpaduka GpyHkuuua y = f(x) .

33[{3]11/151 AJISI MPAKTHYE€CKOI'0o 3aHATHUA

1Bapuanr 2BapuanT
Hccaenyiite pyHKIHIO HA IKCTPEMYM € IOMOLIBIO NIEPBOM NPOU3BOIHOI.
/ 1 17 @) =xt -dv o+
@=- X+ 7 4 4,
3 2

HaiinuTe npoMe:KyTKH BBINYKJIOCTH M TOYKH Neperuda KpuBbIX:

y =x +3x° y =x -12x? +145.
ﬂ,aH 3aKOH I'IpﬂMOﬂVIHeﬁHOFO ABUNXXEHUA TOYKU
s=1 1 1 s=1 e
- B+ 2+ t+1 - $p+3t°3
6 2 2 3

(t — B cexyHnax, s — B MeTpax).Halinure MakcuMaiabHy0 CKOPOCTh ABM)KEHUS STOW TOUKH.
HNHcTpyKuus 1m0 BHINOJTHEHHIO PAKTHYECKON padoThl

IIpu BBINIOJIHEHNH [IEPBOTO 3aJaHUS PACCMOTPUTE IPUMED.
HccnenoBath GyHKIHIO HA SKCTPEMYM C TTOMOIIBIO BTOPOH TIPOU3BOHON

(x) =x° -9x?% +24x -12.
1) [IpousBognas f" (x)

f'(x) =3x? -18x +24.

2) Kpurnueckue Touku f'(x) =0 :
3x* -18x +24 =0

x? -6x +8 =0

X1 =2, =4 - KpUTHYCCKHE TOUKH.
Bropas npoussoanas f"(x) f
"(x) =6x -18.

HccnenoBathk 3HaK BTOPOM MPOU3BOAHON B KOXKIOU KPUTUUECKOM TOUKE:
f"2) =6 -2 -18 =12 -18 = -6 <0, 3unaunr, x = 2 ABJIsIETCA
tToukoii makcumyma f"'(4) =6 - 4 -18 =24 -18 =6 >0, 3HauuT, x =
4 sBJSIETCS] TOUKONM MUHUMYMa.
Borurcnum 3HaueHus PyHKIIUY B 9TUX TOYKAX:
fmax =fQ2) =2° -9 2% +24 -2-12 =8 -36 +48 -12 =8
fuin =f@) =4 -9 - .412 =
4 +2464 -144 +96 -12 =4
OTBET: fmax (2)=8; fmin(4) =4.
IIpu BBINIOJIHEHUH BTOPOTO 3aJlaHUSI PACCMOTPUTE IPUMED.
HaiiTi npoMesKyTKH BEITYKIOCTH M TOUKH TIepernba Kpusoit y = 6x > -x°.
D)IIpousBonHas )'

y =12x -3x?2.
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Bropas npoussonHas "'

y"' =12 -6bx.

Kputnueckue touxu: )" = 0.
12 -6x =0

6x = -12

X = 2 - KpUTUYEeCKas TOUKa.
Hccnemyem 3HaK BTOPOM MPOU3BOIHON )'' B IpoMeExXyTKax (-00;2) u (2; o0).

y'0) =12 -6 -0 >0; »'@3) =12 -6 -3 <0
x = 2 Touka neperuba
Haitném y(2)

y2) =6 -2* -2° =24 -8 =16.

OTBeT: Ha MPOMEKYTKE (-00;2) KpHUBasi BHITyKJIa BHU3; HA MPOMEKYTKE (2;00) KpHUBas BRIMYKJIA
BBepX; (2;16) - Touka meperuda.

[Ipu BBITIOJIHEHUH TPETHETO 33AAHUS PACCMOTPUM MIPUMED.

Haiitn MakcuManbHYy10 CKOPOCTh JIBUKEHUS TOUKH, €CIIM 3aKOH MPSMOJIMHEMHOTO

JIB)KEHUSA 3a7]aH YpaBHEHUEM s(f) = -t 3 +9¢% -2t -8 (s -BMeTpax, { -B CEKyH/Iax).

CKOpOCTb JIBHIKEHHS TOUKH €CTh [IEPBasi IIPOU3BO/IHAS IIyTH BO BPEMEHHU:

(1) =5'() = -3t% +18¢ -2§(M c )

Hccnenyem 3Ty (QyHKIHIO HA MAKCUMYM U MUHHUMYM C TIOMOLIbIO BTOPOIl TPOU3BOIHOM:
'(t) =s"(r) = -6¢ +18

6r +18 =0
06 = -1
8r =3

"(f) = (-6t +18)'= -6 <0
BTOpa}I IMpou3BoaAHasA OTpUIATEC/IbHA, CJICIOBATCIIbLHO, CKOPOCTDH ABJIACTCA HaH60HBmeﬁ npu

= 3cek.
Haiiném 3HaueHne CKOpOCTH B MOMEHT ¢ = 3CeK:

v(3) = -3-3% +18-3-24 = -27 +54-24 :/3(Mc)

OTBerT: 3 y

C -

IMopsinok BBINOJHEHHUS 0TYETA MO MPAKTHYECKOI padoTe
Boinonnuts 3aganus 1-3.
OTBeTUTH HA BOIIPOCHI ISl 3aKPEIJICHUSI TEOPETUYECKOI0 MaTepuara.

O0pasen 0T4éTa 10 NPaKTH4YeCKOi padoTe
Paszpenn.
Tema.
YueOHast 1eTb.
HazBanune nmpakTtudeckoil paboThI.
Pemrenne 3amanuii IpakTHIECKOH pabOTHI.
OTBeTHI Ha BOTIPOCHI AJIS 3aKPETUICHHS TEOPETHUECKOT0 MaTeprara.

Pasznea 8. «Havay1a MaTeMaTHYeCKOro aHAJIN3a»
Tema 8.1. «IlocienoBarenbHocThb. [IponsBognas»

IIpakTyeckas padora Ne42
«Haxosxaenue HanGo0/1b11ET0, HAMMEHbIIEro 3Ha4YeHUsA GYHKIHMH. DKCTPEeMYMbI (PYHKIMN»
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YueOHass wmeab: npuoOpecTd yMEHHUS B
= g = . i HaXO0XXIACHUU HauOOJIBIIIETO u
by ~ HauMeHbILIEro 3HaYeHus QyHKIIUH,
IKCTPEMYMOB (DYHKITHH.
Oo0pa3oBaTe/ibHbIE Pe3yJbTATHI
c(hOpPMHUPOBAHHOCTH MPEJICTaBICHUI 00 OCHOBHBIX MOHSATHSIX MAaTEeMAaTUYECKOTO aHajiu3a U UX
CBOMCTBaX, BJIAJICHUC YMCHHEM XapaKTEepPH30BaTh IOBEACHUE (YHKIMHM, HWCIOIh30BaHUE
MOJTyYEHHBIX 3HAHUH /71 ONMCAHUS U aHaJIN3a PEeaJbHbIX 3aBUCUMOCTEN
3agaum NpakTU4YecKoil padoThbl:
W3yunuth TeopeTudeckuii Mmatepual.
BoInonHuTh NpakTuyecKyro padory.
Cnatb OT4ET 11O paKTUUECKON padoTe.
Obecnie4yeHHOCTh 3aHATHSA (CPpeaCcTBA 00y4YeHHsl):
Y4eOHo —MeToauuecKast TuTeparypa:
boromonos H.B. IIpaktuueckue 3aHatus 1o MmaremaTtuke: M3ganue 7-e, CTEpEOTUITHOE.
-bammakos.M. 1. Marematuka<Akaaemus> 2. PaGouasi TeTpaib B KIETKY.
3. Pazgatounbie MaTepuanbl: KAPTOUKH —3a/1aHUsI, THCTPYKIMOHHBIE KapThl — 20 MITYK.
4. KasbKynsTOp MPOCTOM.
5. Pyuxka.

w0
S0

KpaTkue TeopeTnyeckue M yuedOHO-MeTOANYECKHE MATEPHAJIBI 0 TeMe MPAKTHYeCKOH
padoThI

JlocraTouHoe ycnoBue 3kcTpemyma. [lyctb pyHkuus y=f{x) HenpepbIBHA Ha IPOMEXKYTKE
X ¥ UMEET BHYTPHU MPOMEKYTKA CTALIMOHAPHYIO WIM KPUTHUUYECKYIO TOUKY X=X).
Torna:
a) €CIT Y 3TOM TOYKH CYIIECTBYET TaKasi OKPECTHOCTh, B KOTOPOW BBIMTOTHSICTCS
HEepaBeHCTBO f '(x)<(). mpu x<Xx(, a MPU X>Xx( - HEPABEHCTBO f '(x)>(), TO X=X( - TOUKa MUHUMYMa;
0)eciH y 3TOW TOYKHU CYIIECTBYET TaKasi OKPECTHOCTb, B KOTOPOU TPH X<X( BBIIOJTHACTCS
HEpPaBEHCTBO f '(x)>(), a pu x>Xx( - HEPABEHCTBO f '(x)<(), TO X=Xx( - TOUKa MAaKCUMYMa;
B) €CJIM y 3TOM TOUKHM CYILIECTBYET TaKas OKPECTHOCTh, YTO B HEH U CIIEBa, U CIIpaBa
OT TOYKH X( 3HAKU POU3BOHOMN OJIMHAKOBBI, TO B TOYKE X() IKCTPEMYMOB HET.
ANTOPUTM UCCIIEIOBaHMsI HETIPEPhIBHOW (PyHKIINHU y=f(X) HA MOHOTOHHOCTb U KCTPEMYMBI:
Haiitu npousBoanyo f'(x)
Haiitu crannmoHapHsie U KPUTUYECKHUE TOUYKU.
OTMeTUTh CTallMOHAPHBIE U KPUTUYECKHUE TOUKM HA YHCIIOBOM MPSIMOM U ONIPENEINTh
3HAKU MTPOU3BOAHON HA MOIYYUBLIUXCS IPOMEKYTKAX.
Onwupasch Ha TEOpEMY, CIeTaTh BHIBOABI O MOHOTOHHOCTH U TOYKAax 3KCTpEMyMa.
x*+ 16
- I ——
[Tpumep 1. MccnenoBath QpyHKIINIO i iz Ha SKCTPEMYMBI.
Pemenne. @yHkuus HenpepbIBHA, KPOME TOUKU X =0).
1)Haiinem npoun3BoaHyO:
Foo= (x* + 16) - x2 - ) - (x* + 16) _ax*oxt-a2x(xt+16)  2x*-32x 2 -—2x +2(x*+ 4)
{x:): Xe X4 X
2)x=2 u x=-2 - crannoHapHbIe TOUKH. [Ipr x=0, mpou3BoIHAs HE CYIIECTBYET, 3TO TOUKA
paspbiBa.

3)

171



4)x=-2 - TOUKa MUHUMYMA, Vnin=8
x=2 - TOYKa MaKCUMyMa, Vpin=5.

AJTOPUTM OTHICKAHUSI HAMMEHBIIIEr0 U HAMOOJBIIET0 3HAYCHUN HEMPEePhIBHON
byukuum y=f(x) Ha orpeske [a,b]

1)Haiitu mpousBoaHyto f '(x).

2)HaiiTu cTanoHapHbIE U KPUTHYECKHE TOUKH (PYHKIIUHU, JICKAIINE BHYTPU OTpE3Ka
[a;b].

3)Boruncnauth 3HaueHue PyHKIUU y=f(x) B TOUKaX, 0TOOpakaeMbIX Ha BTOPOM IlIare U B
TOYKaX @ U b, BBIOPATh CpeIH STUX 3HAYCHUN HAUMEHbIIEE (Vyquy) U HanOOMbIICE (3TO OyAeT

ynauﬁ).
[Tpumep 2. HaiiTu HauMeHbIIee 1 HauOoJIbIIIee 3HAaUCHUE

byHKIUN y=x3-3x2-45x+1 Ha otpeske [0;6].

Pemenne. Bocrione3zyemcs anropurmMom

y'=3x°-6x-45 x=b £ [0:6]
35"-6x-45=0

x-2x-15=0

X1=-3, x2=5

CocraBuM Ta0IUILY:

X 0 5 6

y 1 174 161

Y naum—- 174, yHau6:1
[lycTh QyHKIMSA y=f(X) HENPEPHIBHA HA IIPOMEKYTKE X M MMEET BHYTPH HETO €MHCTBEHHYIO

CTallMOHAPHYIO WM KPUTUYECKYIO TOUKY X=X( Torma:

a) eCJIM X=X( TOYKa MAKCUMYMa, TO Yuan6=1(X0)
0) eciti X=X( TOYKa MUHUMYMA, TO Vuaun—1(X0).

X
P
[Tpumep 3. Haiitu HanGombiee 3HaueHHE QYyHKIMU 1 + %% ua nyue [0; +o0).
. 2 Mt
R
Pemenue . (1 1 v2Y" . [IponsBoaHas BCIOJY CYIIECTBYET, 3HAUUT, KDUTHUECKHX TOUEK

y QyHKIHH HET. y =0, 1-x2=0, x=1 nnu x=-1.

3alaHHOMY JTy4dy [0; +m)ex =1. I[pux >1,y>0,anpu x >1,y’<0.
1 1

:}J‘max — f{]_] — 1— = E

3Ha4uT, X = [ — TOYKa MaKCUMyMa + 12
x=1 — eIMHCTBEHHAsl CTAllMOHAPHAsI TOYKa (PyHKIMHU Ha 3alaHHOM IPOMEXKYTKE, IPUUEM TOUKA
MaKCHUMyMa.

Bomnpocs! 1151 3aKpenJieHHsl TeOPeTHYECKOr0 MaTepHasia K NPaKTHYeCKOMY 3aHATHIO:

Kaxkas Touka Ha3bpIBaeTCsl TOUKOM MakcumMyma?
Kaxkas Touka Ha3pIBaeTCsl TOUKOW MUHUMYMa?
[Mepeuncnure mpaswia gudhepeHINPOBAHNS.

Hazosute AJITOPUTM HAXOKIACHHUA HAHOOJIBIIIEr0 U HAMMEHBIIIETO 3HAYECHHUS q)YHKHI/II/I Ha
OTPC3KCE.

33[[31—[1/15[ AJIsA leaKTI/I'le(ZKOi/i paﬁoTbI.
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I Bapuaunr | 11 Bapuant
1. MccaenoBarh Ha SKCTpeMyM (DYHKITHIO :

y=x(x -1 v =2x - 2F
2. OmpenenuTh SKCTpeMyM (pyHKIUN 2. OnpenenuTh SKCTPEMYMBI (QYHKITHH
o) = ¥x* F60) = =

1. Hailigute HanOoblliee 1 HAMMEHbBIIIEE 3HAUCHUE (DYHKIIUHU:
y = x°-3x"+3x+2 Ha oTpeske [2;5] y = x'-4x"+2x-1 Ha otpeske [2;3]
4. Kakue u3 m1aHHbIX QyHKIUNA HE UMEET 4. Kakue u3 maHHbIX QYHKIIUNA HE UMEET
KPUTHYECKUX TOUCK KPUTHYECKUX TOUCK
a) y=x4+2x2+6 a) y=x3+x2-2
6)y=X—v¥X 6) Y =vX+x
g) ¥ =3x + X )Y =X+¥x
') TAKOH HET. I') TAKOH HET.

HNHCTpYKIMSA 0 BBHINOJTHEHHUIO PAKTHYECKOH padoThl

UToOB!I BEITIOIHUTE 1-0€ 3a7anue, HaJo pa3oopars mpumep 1.
YToObI BRIMOIHUTE 2-0€ 33JaHKe HAJ0 pa3o0paTh TeOpuio U mpumep 1.
UToOBI BRIMOTHUTE 3-€ 3a/1aHKke Ha/l0 pa3oOpaTh mpumep 2 u 3.

YrtoOb1 BBITIOJHUTE, 4—02: 3aJlaHue, HaJI0 MMPOAHAIN3UPOBATH TPOU3BOIHYIO.
Hanpumep:  y=x"+3x"+6.

y’'=5x4+9%
2 4,2
y’ = 0-cran.  Sx +9x =0.
2
TOUYKA Sx'#-9
Q
X3 £ -— .
5 — B 9TOH TOYKE NMPOM3BOHAS HE CYIIECTBYET

IHopsinok BHINOJHEHUS 0TYETA 110 MPAKTUYECKO padoTe
Beimonuauts 3amanus 1-4.

OtBeTHTH HA BOIIPOCHI AJId 3aKPCIINICHUS TCOPCTHUYCCKOI'O MaTepuraia.

Oo0pasen oT4éTa Mo mpaxkTH4eckoii padore
Paznen.
Tema.
VYyeOHas nes.
Ha3anune nmpakTudeckoi paboTHI.
Pemrenue 3aganuii mpakTu4eckoil paboTHI.
OTBeTHI Ha BONPOCH! AJIS 3aKPEIICHHS TEOPETHUECKOT0 MaTepHaa.

Pasnen 8. «Hauana maTreMaTH4ecKOro aHAIH32)
Tema: 8.2. «MHTErpaj M €ro NPUMEHEeHUEe)
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IIpakTyeckas padora Ne43.
Pemenne 3axa4 no teme: «MuTerpas n nepsoodpazuas. ®opmysaa Herorona-Jleionuna»

YueOHasi neib: copMrUpOBaTH HABBIKKM BBHIYMCIICHUS ONPEIACICHHOTO HHTETpajia

O0pa3oBaTesibHbIE Pe3yJIbTAThI
c(OpPMUPOBAHHOCTH IPEICTaBICHUI 00 OCHOBHBIX MOHATHSIX MAaTEMAaTUYECKOTO aHalIu3a U UX
CBOWCTBAaX, BIAJCHUE YMEHHUEM XapaKTepU30BaTh IOBeACHUE (YHKIMHA, HCHOIH30BAHUE
MOJTyYEHHBIX 3HAHUH /1715 ONMCAHUS U aHAJIN3a PEaJIbHBIX 3aBUCUMOCTEN

3agauu npakTH4ecKoil padoThI:
N3yunTh TeOpeTHYECKHUil MaTepHall.
BoInonHuTh NpakTuyecKyo padory.
Cnatb OTYET MO MpaKTUYECKOU padoTe.

O0ecnieueHHOCTD 3aHATHS (CPeACTBA 00y4YeHHU):

VY4ebHO —MeToANYeCKast TUTeparypa:
boromonos H.B. IIpaktnueckue 3ansTusa 110 MateMatuke: M3nanue 7-e, CTepeoTUITHOE.
-bammakos.M.M. Marematuka<Axkanemus> 2. Pabouast TeTpajb B KIETKY.
3. PaznaTounble MaTepuaibl: KAPTOUKU —3aJaHUS, HHCTPYKLIMOHHbIE KapThl — 20 MITYK.
4. KasbKynsaTop npocToi.
5. Pyuxka.

Kparkue Teopernyeckne U y4eOHO-MeTOAMYECKHE MATEPHUAJIBI 110 TeMe MPAKTHYECKOI
padoThI

Onpenenenune: Eciu pynkuus f(x) onpenenena Ha otpeske [a;b], To npeaen
WHTErPabHON CyMMBI Ha3bIBa€TCS ONPEIEIICHHBIM HHTETpAIOM OT GyHKIMHU f(X) Ha [a;b]
IPU YCIIOBHH, YTO JUTMHA HAMOOJBIIET0 U3 SJIEMEHTAPHBIX OTPE3KOB Ha KOTOPHIE pa3ouT
[a;b] cTpemMuTCs K HYINIO @ 1 b— peienbl MHTErPUPOBAHHUS

h n
[f(x)dx = lim Y =f(E.] |aK,
L 2

maxax—0
Jliia BeIUMCICHHS ONpeieNIieHHOro nHTerpana ot ¢pyHkiun f(x) B ToMm cirydae, eciu
nepBooOpa3Hyr0 MOXHO HaiTu npuMeHstoT @opmyny HetoroHa — JleiiOauIIa.

b
[ rerax =Fel = F®)- F@

CBoiiCTBO ONpeIeIeHHOI0 HHTErpaJa.
A) OrmipenienieHHBIN HHTETpall OT Are0pandeckoil CyMMBbI KOHEYHOTO Yuciia QYHKIUI
paBeH anreOpanyeckoil CyMMBI ONIpeIeIEHHBIX HUHTETPAJIOB OT CilaraeMbIX (yHKIUH.

[ "Kfeodx = K [ ’ feodax

B) I1pu nepectaHOBKHU MpeIeIOB UHTEIPUPOBAHUS OTPEICIICHHBIN HHTETPal MEHSET 3HaAK
Ha MPOTUBOIOIOKHBIIN:

L * fedx = - I ’ faddx

F) OnpeneneHHHﬁ HUHTCIrpaJl C OAMHAKOBBIMHA NIPCACIIAMU PABCH HYJIHO:

b
I f)dx =0
o
1) OTpe30K UHTETPUPOBAHKSI MOXKHO Pa30HUTh HA YaCTH:
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EJ}".ix]ns!:a:= fx)dx + &b{x}dx
[ reoax = [ reoax+ [

BOHpOCI)I AJIA 3AKPCIUVICHUA TEOPETUIECCKOIo MaTepua/ia K NPAKTUICCKOMY 3aHATHIO:

Yro Takoe onpeeseHHbI HHTErpa?

b
YTo B 3aIHCH o) f(X)dx03HauaroT unca an b?
CdhopmynupyiiTe OCHOBHBIE CB-Ba OIPEIEICHHOTO HHTErpasia

3amanue il NPAKTHYECKOH PadoThI

Bapuant
1
'-,. (Zx + 1)dx T dx
» b
2)
LSEZX+1 dx

3)

16

dx

0L

2dx
5 &

3
6 [ [(4x3] —3x2 +2x+1)dx
Z
=
7) x+2

Bapuanrt

. |
1
. [1{3x+ )dx

2)

% 5
6 J;L{ﬁx ]+2x—9)dx
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HNHCcTpyKIHS M0 BHINOJHEHUIO MPAKTUYECKOH padoThl
[Ipu BBINOJIHEHUY 3aJaHUI IS TPAKTUYECKON pabOThl PACCMOTPETh IPUMEPHI:

f;(um}m:(“iz:m)li @22 +2)|L, =@ 12+1)- (2 (D2 -1)=2
1) +1 2 2o =

i
1 zZ 1 1
2 fcas4xdx =15in4x|g =E(sin4-g—siﬂ4-ﬂ]=i
- 1 2 1 1
3) L ES.::+:L dx zﬁeaﬂilu ZE{E? _EU}ZEE?

1 11 Ya 4.5 4{ + 5\ 4
J;de=‘[lx4dx=x =§x4|;=§(15—ﬂ4)=§
‘]_.

i

]

4)
zdx_J’z _S_x'z|z__1 &
S)Lx_S_ix T =217 2,27 B

i
dx 1 (x+5)Z 1 4
o £m=£(x+5}z.:u::TLi=24x+5|_1=z(ﬁ—ﬁ)=1ﬂ

Ilopsinok BHINOJHEHHUA 0TYETA MO NPAKTHYECKON padoTe

Brmmonauts 3agadus 1-2.
OTBeTUTH HA BONIPOCHI TSI 3aKPEIJICHUST TEOPETUYECKOT0 MaTeprara.

Oo0pa3zen oT4éTa MO NMPaKTU4ECKOi padore
Paznen.
Tema.
VYyeOHas nes.
HasBanwne npakTtndeckoil paboThI.
Pemenne 3agannii mpakTHYECKON PabOTHI.
OTBeThl Ha BOIPOCHI AJIS 3aKPEIVICHUS TEOPETHUECKOI0 MaTepuara.

176



Pa3pea 8. «Hagayia MaTeMaTH4eCKOro aHAJIN3a»
Tema 8.2. «AuTerpaj u ero cBOMCTBA»

IIpakTnyeckas padora Ned44
«I[IpuMeHeHHe HHTErPaJia K BHIYHCIEHUIO (PM3HYECKUX BeTHYUH U MJI0IATEi»

YueOHas nesib: copMUpOBaTH YMEHUE HCIIOJIb30BaTh MHTETPAJl K BBIYUCICHUIO TUIOIAAEH
3alITPUXOBAHHBIX QUTYp U (PU3MUECKUX BEIUYMH.
O0pa3oBaTesibHbIE Pe3yJIbTAThI
c(OPMHPOBAHHOCTH TPEJICTABICHUH 00 OCHOBHBIX MOHATUSX MATEMaTHUYECKOTO aHajM3a U MX
CBOWMCTBAaX, BIJAJICHUE YMEHUEM XapaKTepU30BaThb IOBeAECHUE (YHKIMHA, HCIOIb30BAHUE
IIOJIyYEHHBIX 3HAHUH /71 ONIMCAHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEN
3ajauyu NpaKkTU4ecKoil padoThbIi:
N3yunTh TeOpeTHUECKUl MaTepHall.
BoInonHuTh NpakTuyecKyo padbory.
Cnatb OTYET MO MpaKTUUYECKOU paboTe.
O0ecnieueHHOCTD 3aHATHS (CPeACTBA 00y4YeHH):
VYuebHo —MeToauYecKas JuTeparypa:
boromonos H.B. [Ipaktnueckue 3ansTus 1o mareMatuke: M3nanne 7-e, CTepeoTHITHOE.
-bammaxos.M.M. Marematuka<Axanemus> 2. PaGouas TeTpab B KIETKY.
3. PaznaTouHble MaTepraibl: KAPTOUKU —3aJaHUS, HHCTPYKLIMOHHbIE KapThl — 20 MITYyK.
4. KanpkynsaTop nIpocTou.
5. Pyuxa.
Kparkue TeopeTnueckue U y4eOHO-MeTOAMYECKHE MATEPHUAJIBI 110 TeMe MPAKTHYECKOH
padoThI

Jlanum MatemMaTndyeckoe OMCaHue TOM Mo/enH, KoTopas Oblla MOCTPOeHa A (PyHKIUM )=
f(x), HeTIpepbIBHOM Ha oTpe3ke [a,b].

1) pa3OuBaroT O0Tpe30K [a,b] Ha n paBHBIX YaCTEH.

2) coctaBisieM cymMmy Sy, = f(xg)Axo + f(x1)Ax] + ...+ f(Xn-1)Axp-1.

3) Beiunciasiem  lIm S,
n—o0
DTOT mpeen Ha3bIBAIOT OMPEICIEHHBIM HHTETPAJIOM OT QYHKIHH V= f{x) Ha oTpe3ke [a,b] u

0003HAYar0T TaK :
YA

=sinx

J? rax

-

s YKcla @ U b Ha3BIBAIOT Mpe/ieJlaMU HHTETPUPOBAHUS (COOTBETCTBEHHO
o HIOKHUM U BEPXHUM).
Ipumep 1. Berauciuts miomanb Gurypsl, orpaHUYCHHON ITOTYBOJTHOM
CUHYCOM/IbI Y=5in X U OCbIO abCLIHCC.
Pewenue:
MO0>kHO B35Th TTOJIYBOJIHY CUHYCOH/IBI OT TOYKU X=() 10 TOYKH X= T TIPH CICTYIONTUX YCIOBHUSIX:
a=0, x=, f(x)=sin x.
IIpumep 2. BerauciuTh mioniaab GUrypsl, orpaHudeHHON JUHUAMH ) = X, Y = 5-x, x=1, x=2.
Pemenue: @urypa, miomniaab KOTOPO HaJJ0 HAlTH, U300pakeHa Ha PUCYHKE.
Bocnonb3oBaBmuck Gpopmynoii HetoToHa - JIeiiOHuIa, momyyum
2 2 2
S= J(5-x) -xdx = [ -20dx = (G5x -2
)= (5-2-2H)~(5-1-1%) =2.
1

1 1

OtBeT: S = 2.
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IIpumep 3. Cuna Toka BbiuMcasieTcs no dopmyie J . OnpeaenmTe KONMYECTBO SIEKTPUYECTBA, MPOTEKLLEe

yepes nonepevyHoe ce4eHne NpoBoJHMKa 3a 10 CE|3(YH,EI,, CYHnUTaA BpeMA g)T HayaJla onblITa.
10 250 07t 420 =526 k
10

0 3 2 0 3
Ipumep 4. Tsoxenas uens JuHOW0O L = 200M nogHUMAaETCs, HABUBAsCh HA BOPOT. OnpeaenuThb
paboTy CHJIbI Beca MpHU TMOMHATHM IIENH, NMpeHeOperas pa3MepamMd BOPOTA, €CJIIM MOTOHHBIM
MeTp uenu Becut 50 Kr.
Pemenue. [TycTh K HEKOTOPOMY MOMEHTY BPEMEHH Ha BOPOT HaBEPHYJICS OTPE30K IIETTH
nuHoM L-x. Becut ata wacth (L-x)-50kr. DnemeHTapHast paboTa CHIIBI Beca Ha TIEpEeMEIICHHE
dx 6ynet paBHa A=-(L-x)-50dx.
(«—» TaK KaK cuna Beca Hanpae/eHa Ha NPOTUBOMO/IOXKHO NepemelyeHnto) MosHyto paboTy HaNaEM Kak
UHTErpan ot 3HEMeHTapHOl;'I paGOTbI

L 2L
(L -x)_
4= [-@ -x50dx =50
0 0
Bonpocel 11 3aKpeIIeHHs TEOPETHYECKOr0 MATepHaia K NPAKTHYECKOMY 3aHATHIO:

Kakoii naTerpan Ha3pIBaeTCs OnpeneaeHHbIM?
[lepeuncnure cBOMCTBA ONPENENEHHOTO UHTErpaIa.

ANTOPUTM BBIYHCIICHUS TUIONIAICH 3aIITPUXOBAHHBIX (DUTYD.

= -25L = -25-200 = -1000000xe
2 2 .

Kakoii naTerpan Ha3pIBaeTCsl HEONPEACIEHHBIM ?

3anaHus 1J151 NPAKTHYECKOH padoThI.

I Bapuant II BapuaHt
Haiinure nmomans Gurypsl (peABapUTEIbHO CACTAWTEe PUCYHOK) OTPaHUUEHHOM !

a) rpadukoM (YHKIHA a) rpauKoM (PyHKIIHH
y=4x-x2 ¥ och abcruce y=0x-X2 ¥ OCBIO a0CITHCC
0) rpadukoM QYHKIIUU Y=COS X, 0) rpadukoM QYHKIUU Y=sin X, OCbIO a0CIHCC U
0CbI0 abcIyce U MPSIMbIMU HPSMBIMU

T T T T
xX=—,x== X=—HX=—

6 3 6 3
2. Cxopocts asuxkenus T.U. Haiitu myTs, 2. Cxopocts awkenus 1.U. Haliqute myTs,
NPOMICHHOM TOYKOH 3a 4 cekyHbl. (11=3c, t2=4c)  TIPONJECHHON TOYKOM 3a f CEKyHJIBI.
S(t)=9t>-8t m/c S(t)=(6t2+4)m/c, t=5cex.

Haiinure myTh OT Havana aBmkeHus (t1=0c, t2=5¢)
3. Beruucnutes paboTy, NpoBeAEHHYIO NIpH cxkaTtur 3. BerauciuTs padoTy, NpoBeAEHHYIO NIPU CXKAaTUU
npyxwunbl Ha 0,00M, ecnu it exarus e€ Ha 0,01m  npy»xunsl Ha 0,05M, ecnu 1uist e€ cxxatust Ha 0,01M
3arpauuBaetcs padora 10mxk. 3aTrpaduBaeTcs pabora 12mxk.

Ilopsiiok BHINOJIHEHHUS OTYETA N0 MPAKTHYeCcKoii padoTe
Beinonnuts 3aganus 1-3.
OTBeTUTH HA BOTIPOCHI [T 3aKPETUICHHSI TEOPETUYECKOT0 MaTepHara.
OdopmMuTh OTYET IO IPAKTUUECKOI padoTe.
O0pasen oT4éTa MO0 NpaKTHYeCKoil padoTe
Paznen.
Tema.
VYuebHas Lenb.
Hazpanue mpaxkTrueckoi paboThl.
OTBeThI Ha BOIIPOCHI AJIS 3aKPEIUICHUSI TEOPETHUYECKOT0 MaTepuaia.

Pa3znen 9 «OcHOBBI T€OpPUH BEPOATHOCTH M MATEMATHYECKON CTATUCTUKID)
Tema 9. 1 «s1eMeHTBHI TEOPUM BEPOATHOCTEN
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IIpakTnyeckas padora Ne45
«Bbruuciaenue BepositHocTeil. [lpukiaanbie 3aqaum»

YuebHast nesb: chopMupoBaTh YMEHUE PEIIaTh 3314 HA BEPOSITHOCTh PUKJIIAIHOTO
Xapakrepa.
O0pa3soBaTe/bHbIC Pe3yJIbTATHI

c(OPMHPOBAHHOCTh TPEACTABICHUI O Mpoleccax U SBJICHUAX, HUMEIOIIUX BEPOSATHOCTHBIN
XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEAJIBHOM MHpE, OCHOBHBIX IIOHATHUAX
JJIEMEHTApPHOM TEOPUM BEPOSATHOCTEH; YMEHMM HAaXOOUThb U OLEHUBATH BEPOSATHOCTHU
HACTYIUICHUS COOBITUI B MPOCTEHUIINX MPAKTHUYECKUX CUTYAIMIX ¥ OCHOBHBIC XapaKTEPUCTHKH

CIIyYalHBIX BEJIMYHH
3agauyu npakTH4ecKoil padoThl:
1.3yuuTh TE€OpETUUECKUN MaTepHall.
2.BBIMOIHUTE TPAKTHYECKYIO padoTy.
3.Cnath OTYET MO MpaKTUYECKOU padoTe.

OO0ecnieueHHOCTD 3aHATHS (CPeACTBA 00y4YeHHUs):
1.YuebHo-MeToquIeCKas TUTEpaTypa:
Amumos L. A. u ap. AnreOpa u Havana ananu3za. 10 (11) k1. — M., 2012.
Konmoropos A.H. u ap. Anrebpa u Hauana ananusa. 10 (11) k1. — M., 2012.
bammvakos M.U. Anrebpa u Hayaima MateMaTH4eckoro aHaimsa (6a30BbIid ypoBeHs). 10
Ki1. — M., 2009.
2.Pabouas TeTpazp B KIETKY
3.Pa3naTouHble MaTepHasbl: KAPTOUKH-3a1aHUS, MHCTPYKIIMOHHBIE KapThl — 20 IITYK.
4 KanbKyasToOp IPOCTOM.
5.Pyuxa.

Kpartkue TeopeTrnueckue u y4eOHO-MeTOAUYECKHE MATEPHAJIbI 10 TeMe NPAKTHYeCKOIi
padoThI
Onpenenenue. BeposTHOCTbIO COOBITHSI A Ha3bIBaeTCS OTHOLICHHUE YHCIIA
Clly4aeB, OJIaronpusSTCTBYIOIIKX COOBITHIO A, K O0IIIEMY YHCITY CIy4aeB.
BepostHocTh coOBITHSI A 0003HaYat0T ynciom P (A)
M- YHCJIO CITy4aeB, OIaronpUsTCTBYIONINX COOBITHIO
™

A n-o6mree uncio ciaydaes (n< ~) P(A)="
CsoiicTBa:
Jia mro6oro coObitus A, 0SP(A)<1,Tk.0<m<n.
BeposiTHOCTE 7OCTOBEPHOTO COOBITHS paBHA €AMHHUIIE (7151 JOCTOBEPHOTO COOBITHS
m=n).
BeposTHOCTE HEBO3MOXKHOTO COOBITHS paBHa HYJO (mM=0).

[Toacyer uncna caydaeB OCyIIECTBISIETCS 1O (hopMyTaM KOMOMHATOPHUKH.
IIpaBuio cioxKeHus BEpOSITHOCTEN.

Teopema BeposTHOCTE 00BeTMHEHNSI HECOBMECTHMBIX COOBITHI paBHa CYMME HX BEPOSITHOCTEH
(s + A5+ A=P(A4 HP(4) + P(A4,)

CoiicTBa:
BepositTHOCTb nOsiBIIEHUS XOTs Obl OHOTO U3 JBYX COBMECTHBIX COOBITUI paBHA CyMMeE MX
BEPOSTHOCTEH MUHYC BEPOSITHOCTh X COBMECTHOT'O MOSIBJICHUS.
P(A+B) =P (A) + P(B) - P (A xB)
Ecnu cobbitus A,A2....An HECOBMECTHBI U 00pPa3yIOT MOJHYIO IPYIITY, TO CyMMa UX
BEPOATHOCTEN paBHa 1.
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2, P4 =1
CyMMa BEepOsSTHOCTEH MPOTUBOIOIOKHBIX COOBITHI paBHA €AMHUIIE.
P(A)+P(A)=1
VY CII0BHOH BEPOSITHOCTBIO COOBITUS A TIpH HaJIM4ne B Ha3pIBaeTCst BEPOATHOCTH COOBITHS

A, BBIUUCIICHHAS TIPH YCIOBUH, UTO coObITHE B mpousomnuio, o6o3Havaercs F. (A).
Onpenenenue. CoObiTus A 1 B Ha3bIBaIOTCS HE3aBUCUMBIMU, €CJIH MOSBICHUE OJTHOTO U3 HUX
HE MEHSET BEPOATHOCTH MOSBJIEHUS Ipyroro. B npoTtuBHOM cityuae coObiTus A u B HazpiBaroTCs
3aBUCUMBIMH.
Teopema yMHOXKEHHMS.
BeposiTHOCTH COBMECTHOTO MOSIBJICHHUS JIBYX COOBITHI paBHA BEPOSTHOCTU OJIHOTO U3 HHX,
YMHOKE€HHOU Ha YCJIOBHYIO BEPOSITHOCTb JIPYTOro0.
P(AxB) = P(A)xP.(B) = P(B)YP.(A)
Jli1 He3aBHUCUMBIX COOBITHH T€OpeMa YMHOKEHHsI UMEET BUJI:
P(AxB)=P(A)x P
OO0beauHeHne coObITHI A V B — cOOBITHE COCTOSIIEE U3 AIIEMEHTAPHBIX UCXOIOB,
ONaronpUATCTBYIOMIUX XOTs ObI OAHOMY U3 COOBITHI A 1 B.
[Tepeceuenue codbiTHii A A B — coOBITHE, COCTOSIIEE U3 DIIEMEHTAPHBIX UCXO/I0B,
6J1aronpUATCTBYIOIIKUX 000UM coObITUsM A 1 B.

Bonpocs! 1J151 3aKpenjieHusl TEOPEeTHYECKOI0 MaTepHaia K NPAKTHYECKOMY 3aHATHIO:
Uto Ha3bIBAETCSl BEPOATHOCTHIO?
Kakoii hopmyinoit BeIUucisieTcs BEpOSITHOCTD?
JlaiiTe onpeeneHue CiIy4aifHoro COOBITHS.
CBolicTBa BEPOATHOCTEHN.
Ha3zoBute ¢popmyIbl COKEHHS, YMHOKEHHS BEPOATHOCTEH.
[IpuBeaute npuMep pa3IuUHBIX BUJIOB COOBITUIN U3 )KU3HHU.

3apanus AJ1sl NPAKTHYECKOT0 3aHSATHSI:

BApPHAaHT.
B rpynme uHOCTpaHHBIX TYypHCTOB- 51 uenoBek, cpenn HUX JBa ¢paniry3a. s mocemeHus
MaJICHbKOTO My3esl TPYMITy CIIy4ailHbIM 00pa30M JeNAT Ha TPU MOATPYIIIbI, OAMHAKOBbBIE TIO
qyuciaeHHOCTH. Haliiute BeposITHOCTh TOTO, UTO (paHIy3bl OKaXKYTCS B OAHOM rpymIie.
B cpennem Ha 1000 akkyMynsITOpOB, HOCTYNUBILKX B IPOJAXy — 7 HercnpaBHbIX. Haligure
BEPOATHOCTH TOT'0, YTO OJAMH KYIUIEHHBII aKKyMYJISITOP OKa)KE€TCSl UCIIPABHBIM.
B HEKOTOpOI MECTHOCTH yTPO B Mae ObIBAET JIMOO SICHBIM, THOO 00auHbIM. Habimonenus
nokazanu: Eciau maiickoe yTpo SICHOE, TO BEpPOSITHOCTh 10X/ B Te€4eHUHU JHs paBHa 0,6.
BepositHoCcTh TOTO, 4TO YTpO B Mae Oyzaet oomaunbim — 0,4. Haiimure BeposTHOCTh TOTO, YTO B
CIIy4alHO B3SITHIM MaCKUH JACHB JOXKISA HE OyeT.

BApHAaHT.
buatnonuct 5 pa3 crpensier no MuiieHsIM. BeposTHOCTh onaianusi B MULIEHb IIPU OJJTHOM
BeICcTpesie paBHa 0,8. HaliuTe BEpOSITHOCTH TOTO, UTO OMATIIOHUCT MIEPBBIE TPH pa3a Momal B
MUIIEHH, a IOCIEAHHUE IBa pa3a IPOMaxXHYJICA.
BeposiTHOCTE TOTO, YTO HOBaA IIAPUKOBAas pydyka MUIIET Mioxo - paBHa 0,05. [lokynarens B
MarasuHe BbIOMpaeT OJIHy HOBYIO pyuky. Halinure BepoATHOCTb TOTO, YTO 3Ta pyuyKa MULIET
IJI0XO.
B HekoTopoif MECTHOCTH yTPO B UIOJIE MOKET OBITh TUOO SICHBIM, JTMOO MACMYPHBIM.
Habmonenus nokazanu: Eciu nronbckoe yTpo sICHOE, TO BEPOSITHOCTh 1015 paBHa 0,1.
Ecnu nronbsckoe yTpo nacMypHOE, TO BEpOSITHOCTD 10K/ B TeueHue IHA paBHa (,5.
BeposiTHOCTB TOTO, YTO YTpO B HIoje Oyaer nacMmypHbeIM paBHa 0,2. Haiinnte BeposaTHOCTh
TOTO, YTO B CIIy4aifHO B3SITBIM MIOJIBCKHA JCHb JOXKS HE Oy/eT.

HNHCTPYKIUA 110 BHINOJHEHNIO PAKTHYECKOH padoThl.
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Ilo nepBoii 3anaue | BapuaHTa pa3gennuTe TYpUCTOB Ha TPU HNOATPYIIIBI U IIPUCBOWTE
dpaniryzam Homepa 1 u 2. KomOuHaIUM paBHOBO3MOXKHBI.

ITo nmepBoii 3anaue 11 BapuanTa UCHOIB3yHTE CBOMCTBA BEPOATHOCTEH-UCTIONB3YHTE (POpMyITy
YMHOKEHUS BEPOSATHOCTEN HE3aBUCUMBIX COOBITUIN

Bo BTopoii 3anaue I BapuanTa BCe MCXO/bI MOJCYUTATH CJIIOXKHO, HO JIETKO MOJICUYUTATh UX
KOJIM4ECTBO.

Bo Bropoii 3anade Il BapranTa UCIIOIB3YyETCS CBOMCTBO BEPOSITHOCTEN

B Tpetbeii 3a1aue BOCIONB3YHTECh CBOWCTBAMHU BEPOATHOCTEN MPOTUBOMOIOKHBIX COOBITUI U
CBOMCTBAMM CJIOKEHUS M YMHOKEHUS

Ilopsinok BBINOJHEHHS 0TYETA MO NPAKTHYECKON padore

Brimoaaute 3amagus 1-3.
OTBeTUTH HA BOIIPOCHI ISl 3aKPEIJIEHUS] TEOPETUYECKOI0 MaTepuara.
OdopmuTh OTUET IO MPAKTHUECKOU padoTe.

O0pasen oT4éTa MO0 NpaKTHYeCKoil padoTe

Paznen.

Tema.

VuebHas nens.

Haspanue mpakTudeckoi paboThI.

OTBeTHI Ha BOMPOCHI /JIsl 3aKPEIUICHUS TEOPETUUECKOI0 MaTepraa.

Pa3zgen 9. «j1ieMeHTHI TEOPUM BEPOSITHOCTE U MATEMATHYECKOM CTATUCTHUKM.
Tema 9.2 «JjieMeHTBI MATEeMaTHY€CKOH CTATHCTHKI.
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IMpakTnueckas padora Ned6
«IIpencraBiienue 4ncja0BbIX JaHHbIX. [IpuKiIagHbIe 3a0aum)

YuebHast neib: copMupoBaTh EPBUYHBIE MPEICTABICHUS 110 MATEMaTHYECKON CTaTUCTUKE
Oo0pa3oBaTte/ibHbIE Pe3YJIbTATHI
c(hOpPMUPOBAHHOCTh MPEACTABICHUN O TMpoleccax M SBICHUAX, HUMEIONIMX BEPOSATHOCTHBIN
XapakTep, CTAaTHCTUYECKHX 3aKOHOMEPHOCTSX B pPEaJbHOM MHpPE, OCHOBHBIX ITOHSTHSX
JJIEMEHTAPHOW TEOPUM BEPOSTHOCTEH; YMEHMH HaxOOuUTh M OIEHUBaTh BEPOSTHOCTU
HACTYIUJICHUS COOBITUI B MPOCTEHUIINX MPAKTHUECKUX CUTYaIMIX U OCHOBHBIC XapaKTEPUCTHUKH
CIIyYalHBIX BEJIUYHH
3agayu npakTH4ecKoil padoThl:
1.M3y4nTth TEOpETUUECKUI MaTepHal.
2.BBINOTHUTH MPaKTHUECKYIO paboTy.
3.Cnatp OTYeT Mo NpaKTUYECKOM padoTe.
O0ecnieueHHOCTD 3aHATHS (CPeACTBA 00y4YeHHs):
1.YuebHo-MeTOqMuUECKast TUTEpaTypa:
Amumos III.A. u ap. AnreOpa u Havana ananu3za. 10 (11) k1. — M., 2012.
Konmoropos A.H. u ap. Anrebpa u Hauana aHanusza. 10 (11) k1. — M., 2012.
bamvakos M.U. Anrebpa u Hayaima MaTreMaTH4eckoro aHaimsa (6a30BbIid ypoBeHs). 10
Ki1. — M., 2009.
2.Pabouas TeTpazb B KIETKY
3.Pa3naTouHble MaTepHaibl: KAPTOUKH-3a1aHUS, MHCTPYKIIMOHHBIE KapThl — 20 IITYK.
4 KanbKyasTOp IPOCTOM.
5.Pyuxa.

KpaTkue Teopernyeckue u yueOHO-MeTOANYECKHE MATEPHAJIBI 110 TeMe
NPAKTHYEeCKOH padoThI

CryyaiiHoi BeJITMUMHON Ha3bIBAaeTCS BEIMUYMHA, KOTOpPAs B pe3yJibTaTe HKCIIEpUMEHTA
MOYKET MIPUHUMATh pa3InYHble 3HAYSHUs], IPUYEM 3apaHee HEU3BECTHO, KAaKUe UMEHHO.
Cryyaiinple BeTMYMHBI ObIBAIOT:
-IUCKPETHBIE;
-HETIPEPHIBHBIE.
[Tpumepl.IIpencraBum cede, 4TO MbI IPOBOJIUM SKCIIEPUMEHT, PE3YIbTAaT KOTOPOTO

ABJISIETCS] OJTHO U3 YHCEII dJ,...,dy U HAM U3BECTHBI BEPOSATHOCTH P ], ... Py TIOSIBICHUS ITUX
ymcel. J[UCKpeTHyI0 clydyaiiHyI0 BEJIMYMHY MOKHO 3a/1aTh TaOIuUIeil.

aj ar dn

y4i p2 Pn

Ecnu cunrate, 94TO BCE BO3MOKHBIE MCXO/IbI U3BECTHBI, IIPUUEM OHU SIBIISIOTCS
HECOBMECTHBIMU, TO BEPOSITHOCTH P [,p2...Pn B CYMME JOJDKHBI 1aBath 1.

CratucTika 3aHuMaeTcsi cOOpoM, CUCTEMATU3ALUEN U aHATU30M SKCIIEPUMEHTAIBHBIX JAHHBIX.
CraTtuctuka ObIBaeT SJKOHOMHYECKON, METUIIMHCKOM, IeMOTpa@uecKon U T.1.

CTraTHCTUYECKHE JAaHHBIC MOT'YT OBITh MPpEACTaBJICHBI B BUIC Ta6J'H/II_I Auarpamm, r pa(bnqecxn.

IIpumep 2.
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Ha3BaHUC HJ'IOI]_I. HACCJICHU | IIOTHOCT
e b

Adpuka 30,4 965 31,74

I0x 17,8 572 32,13

amepuKa

CesB 24,5 339 13,84

aMCpI/IKa

Asus 43,8 4030 92,01

ABcTpai. 7,6 34 4,47

Bomnpocksr:

Kakyro yacTs 3eMHOU cymu 3aHMMaeT ABCTpanus?
7.6

Oter: 148 ~ oS

Kakyto gacTs 3emnu coctasisier HaceneHne Appukn?
o5k

Otser: 6671 =~ 014

Ha ckonbko % Bo3pocio 3a o Beka HaceneHue EBpornbl?

(731 — 605) ~
Oteer: 605 K= 20

OCHOBHBIM METOAOM CTAaTHUCTUKU SABJIACTCA BBIGOpO‘IHBIfI MECTOA. Bes COBOKYIIHOCTb SIBIICHUI
I 00BEKTOB noJIC)Kalux CTAaTHYCCKOMY UCCIICAOBAHNIO, HA3BIBACTCA FCHCpﬁJ’IBHOﬁ
COBOKYIIHOCTBIO.

[pumep 3. ['enepanbHas COBOKYIHOCTh — Bce OeH30K00HKH Pocenu. Mecnenyemslii mpu3Hak

o
— IOE€Ha Ha 92 66H3I/IH. CpeI[HI/Ie XapPaAKTCPUCTUKHU OIMUCBIBAIOT ITOJIOKECHUC BCECTO YUCIIOBOTO
Habopa B 1I€JIOM Ha YHUCIIOBOM NpsAMOM. B cratucTuke 3Ty BeJIMUMHY Ha3bIBAIOT CPEHUM
3HAYCHHUEM NI BBI6OpOT-IHI)IM Cpe}IHI/IM.

Mo10if yrciioBOro HabOpa Ha3bIBAIOT YHCIIO, KOTOPOE BCTPEUYACTCS
HanOoJsee yacTto. Mobl B JAHHBIX MOYKET BOOOIIE HE OBITH.

Menuana — 3TO YMCIIO U3 YMCIIOBOTO Ha60pa, CJICBaA M CIipaBa OT KOTOpPOIr'o Ha YHCI0BOM
HpSIMOI‘/‘I JC)KHUT OJMHAKOBOC KOJIHMYCCTBO YHCEI U3 3TOI'O Ha6opa.

[Tpumep 4. Haiiném cpennee apudmernyeckoe U MeAHaHy 1IeH Ha OCH3UH, IPUBEAEHHBIX HUXKE.
22,4; 22,8; 22,4; 23,0; 22,5; 22,1; 22,5; 22,4; 22,95; 22.6.
(ot 10 GEH30KOJIOHOK)

Pemenue.

224+22,84+22 4+23+32,5 g 32,1432 5+224+2295+22,6

(cpeonee apughmemuyeckoe) = 10 10
=32,565
YtoObl HATU MeMaHy, YIIOPSI0UYUM LEHBI IO BO3PACTaHHUIO

22,1;22.4,22,4:322,4,22,5;
22,5;22,6;22,8;22,95;23

YTOOBI MOTYYNTH TIPEACTABICHHUE TIOBEICHUE HAOI0IaeMON BETUIHHBI, TOMUMO

}:} MeguaHa paeHa 22,5

CpCAHUX XAPAKTCPUCTUK HAAO 3HATH XapPAKTCPUCTUKY pa36opa HJIN paCCCsAHUC.
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Pazmax — sTo Pa3HOCTDH HauOOJILIIEr0 U HAUMEHBIIIETO 3HAYCHUI YHCIIOBOIO Ha60pa.

B npensiayniem nmpumMepe pa3max 1eH oyzaer paseH 23-22,1=0,9.

[Ipumep S. B motepee pasbirpeiBaeTcss aBTOMOOMIb cTOUMOCTBIO 5000 1eH.e/1, KaXKbIii ,4
TeJeBru3opa cTouMocThio 250 nen.en, S GporoanmaparoB croumoctsio 200 neH.ex. Beero
npogaerca 1000 6uneroB no 7 neH.en. CocTaBUTh 3aKOH paclpe/iesieHUs] YUCTOTO BBIMTPHIIIIA,

IIOJIyYEHHOI'0 YYaCTHUKOM JIOTEPEU, KyIIUBIIUM OAMH OmiieT. Pemienue.

Bo3MoxHBIN 3HaUEHUS CITy9aliHON BETMYMHBI X-YUCIIO BBIMTPHIIIA HA OJUH OMIeT paBHbI 0-7
neH.eqn ( ecau Ouset He Beiurpan), 200-7=193, 250-7=243, 5000-7=4993 nen.ex (eciu Ha OueT
BbITAJ BEIUTPBILI COOTBETCTBEHHO (pOTOAMNIapaTa, TeIeBU30pa U MAIIMHBI). YUUTHIBasl, YTO U3
1000 ymcio sIBHO BBIUTPHINIECH COOTB. 5,4,1, 1 KCTIOJIB3Y$ KIIACCUYECKOE OIpPEICTICHNUE
BEPOSITHOCTH, TTOTYUUM:

%90 5

P(x=7)=1000=0,99; P(x=193y= 1000=0,005;
4 1

P(X:243):1|}|}|}:0_004; P(X:4993):1|}|}|}:O,001.

Psn pacnipenenenus ciuydaiiHOW BEIUYUHBI X UMEET BUJ:

Xn 7 193 243 4993

Pn 0,99 0,005 0,004 0,001

Bonpocs! 1151 3aKkpenjieHls TEOPEeTHYECKOI0 MaTepuasia K NPaKTHYeCKOMY 3aHATHIO:
Uto u3yyaer craTucTuka?

KakoBbI nepBuyYHbIE 33/1a4U CTATUCTUKU?
Haiite onpezenenue cpeHero apupMeTuueckoro, pa3maxy, MeidaHe 1 MOoJam.
UYro Takoe ciydaiiHas BelIM4uHa?
Uro 3a psan pacnpeneneHus Ciy4yaitHOM BETUYUHbI?
3agaHus 1/ NPAKTHYECKOH padoThl.

Bapuant Bapuant
B teuenun uerBepru Tans nomyduna ciaeryromue IIpe3anaeHT KOMIIaHUM MOIYYaeT 3apIiaTy
OTMETKH IO (PH3HUKE OIHY «2); IIECThH 100000 py©0. B Mecsll, 4eTBEPO €ro 3aMecTUuTelNeH
«3»; TpH «4»; ¥ TIATH «5». nonygaroT 20000 py6., a 20 ciyxamux — mo 10000
Haiigure cpennee apudmernveckoe u MOy py0. Hatinute cpeanee apudMeTnaeckoe u
€€ OLICHOK. MEIHaHy 3apIuiaThl B KOMIIAHUU.
Y4eHuk 3acexas B TeUSHUH HEAETH BpeMs,
B tabmune yka3aHHO KOJ-BO KHUT, KOTOPOE OH TPaTUT Ha JAOPOTY B IIKOJIY U U3
MPOYUTAHHBIX KaXKIBIM U3 YICHUKOB 32 IIKOJIBI t=min;
JIETHUE KaHUKYJIBI JIeHb mH | BT cp 4T nr | co
An |Bur | Urops | Ox | Ilers | Karsa |Jler | Cam
g g a B mx 19 |20 21 17 22 |24
8 10 6 1 0 8 5 3 MWzmk |28 |20 20 25 24 122

Haiinure cpennee apudmMeTnieckoe, MeAUany, MOy
3Toro Habopa.

[Ipu kakux 3HaYCHHSX a B YUCIOBOM Habope IToe3na mpuOBIBAIOT HA CTAHIIUIO METPO CO
1,234 a CIIEIYFOIIIEM UHTEPBAJIOM:

a) Merana MeinaHa Oyner paBHa 37 2 muH 8c ; ImuH 58c¢; 2mun 10c¢; 1mun 57¢; 2MuH
0) cpenHee apudmeTndeckoe OyAeT paBHO 37 12c.
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B) cpenHee apudMeTHIecKoe OyIeT COBIaaaTh ¢ Hatimure cpemnee apudmernaeckoe u
MeuaHoi MeIMaHy UHTEPBAIOB JIBU)KCHHS MTOC3/0B.

OO6masi: cocTaBbTe MOPTPET CPEIHECTATHCTUYECKOTO CTYACHTA HAIIETO KOJUIEHKA C TOUKU
3pEHUS CTATUCTUKHU (MOKHO B35ITh CBOIO TPYIIITY).

3anaya: npoaHaIu3upoBaTh (HPU3HOIOTHUECKHE MTapaMeTphl, KaYeCTBO 3HAHUMN, YPOBEHb
OOIIeHMSI, IPUOPUTETHBIE MPEAMETHI U T.1.

OTBeT MOXET OBITh OT/ICTLHBIM B BUJIC AUATPaAMM .

HNHCTpYyKIUA 110 BHINOJHEHUIO MPAKTHYECKOH padoThI:

HEO0OXOAMMO XOPOIIIO MPOYECTh TEOPETUUECKYIO YacTh, ONMPEICIIEHNE BCEX OCHOBHBIX TTOHSITHI.
ITo mepBoMy 3amanuto pazdoepure npumep 1,
ITo BTOpOMY 3amaHut0 pazdepute mpumep 3,
ITo TpeTbeMy 3aaHuIO pa3depuTe npumep S5

IMopsinok BbINOJHEHHUS 0TYETA MO MPAKTHYECKO# padoTe.

Brimmorauts 3amanus 1-4.
OTBETUTHh Ha KOHTPOJIHHBIE BOTIPOCHI.
OdopmuTh OTYET.

O0pasen oT4éTa O NpaKkTHYeCKoil padore.

Paznen

Tema

VYuebHas 1eap

HazBanmne

OTBeThl HA KOHTPOJIbHBIE BOMPOCHI.

Paznen 10. «YpaBHeHUSI U HEPABEHCTBA»
Tema 10.1 «YpaBHeHHsI 1 HEPABEHCTBAa»

IIpakTnyeckas padora Ne47
«PelieHne ypaBHeHUI U CHCTEM YPaBHEHMID)
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YueOHas nesb: chopMUpoBaTh U 0OOOUIUTH YMEHHUE PEIIaTh YPABHEHUS U CUCTEMBbI
YpaBHEHUH.
O0pa3oBaTe/ibHbIE Pe3yJIbTAThI
BJIQJICHUE CTaHJIAPTHBIMU TpUEMaMU pEUIeHHs palUOHAJIbHBIX M  HUPPALMOHAIBHBIX,
[IOKA3aTENIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHUH W HEPABEHCTB, MX CHUCTEM;
MCIIOJIb30BaHUE MOTOBBIX KOMITBIOTEPHBIX MIPOrPaMM, B TOM YHUCIIE JJISl [TOMCKA ITyTH PELICHUs U
WUIIOCTPALMK PEIICHUS] YPABHEHUN U HEPABEHCTB
3ajauu npakTU4ecKoil padoThbl:
1.3yunth TeopeTnueckuili MmaTepuail.
2.BBINIOTHUTE TPAKTUYECKYIO padoTy.
3.Cnatpb OTUeT MO MPAaKTUYECKOH padoTe.
O0ecneyeHHOCTD 3aHATHSA (CpeacTBa 00y4YeHHUs1):
1.YuebHo-MeToquvecKas JuTeparypa:

AmumoB LILA. u np. MartemaTuka: anreOpa ¥ Hadajga MaTeMaTHYeCKOTO aHalIM3a, TeOMEeTpusl.
Anre0pa 1 Havaja MaTeMaTH4YecKoro aHanusa (0a30BbIi U yriayOneHHslit ypoau).10—11
Knaccel. — M., 2014.
Aranacsn JI.C., byry3oB B. ®., Kamomues C.b. m ap. Maremaruka: anrebpa u Havana
MaTeMaTuuyeckoro aHanusa. ['eometpus. 'eomerpus (0a30Bblil 1 yriayOneHHslil yposau). 10—11
Knaccel. — M., 2014.
bammvakos M.M. Marematuka: y4eOHHUK I CTYA. YIPEKIACHUM cpe. mpod. oOpa3zoBaHusl.
—M,, 2014.
bammvakoB M.U. Marematuka. COOpHUK 3a7a4 PO HILHON HAapaBJIeHHOCTH: yuel. mocodue
JUTISL CTYJI. YUpEeXKIeHU cpell. mpod. oOpazoBanms. — M., 2014,
MopakoBuu A.I'. Anrebpa u Havana ananuza. Yacts I, Yacts II. — M., «Muemo3una»,2011.

2.Paboyas TeTpasp B KIETKY

3.Pa3naTouHble MaTepHuaibl: KAPTOUKH-3a1aHUS, MHCTPYKIIMOHHBIE KapThl — 20 IITYK.

4.KanbKynsaTop IpoCTOM.

5.Pyuxka.

Kparkue TeopeTtnueckue u yueOHO-MeTOAUYECKHE MATEPHAJIbI 10 TeMe NPAKTHYeCKOI
padoThI

Omnpenenenue 1. /IBa ypaBHEeHUs ¢ OAHON NIepeMeHHOM f(x)=g(x) u p(x)=h(x) Ha3bIBaIOT
PaBHOCHJIbHBIMH, €CJIM MHOXECTBA UX KOPHEH COBMAatOT.
Omnpenenenue 2. Ecnu kaxaplii KOpeHb YpaBHEHUS f(x)=g(x) ABISETCS B TOXKE BpeMsi KOpHEM
ypaBHEHUs p(x)=h(X), TO ypaBHEHHE BTOPOE HA3BIBAIOT CIICICTBUEM ypaBHEHUs. Pemienne
J000r0 ypaBHEHHUS MIPOXOIUT B TPU dTara:
— TexHuuyeckuil. Ha aTom atane npoBoasTcs npeoOpa3zoBaHus, BEAyIINE K HAXOXKACHUIO KOPHSI.
— aHaJIu3 pelleHus. AHaIM3UPYs IPOBEAEHHBIE IPe00pa30BaHMsl, OTBEYAOT HA BOIIPOC 00
0TOOpE KOpPHEH U UX KOJIUYECTBE.
— MIPOBEpKaA.
WHoraa npu penieHuy ypaBHEHUN IPOUCXOAUT NOTEPS. KOPHEH.
EcTp 2 npuumnHbI:

neneHue o0eux yactel ypaBHEHHUs HA OJJTHO U TOXKE YUCJIO;

cyxkenue O/13 B nmpouecce pelieHue ypaBHEHMUSL.
PaccmoTpum o0mime MeTobl peleHns: ypaBHEHHUH.

3amena ypaBuenus h(f(x)) = h(g(x)) ypaBueHuem f(x)=g(x).
OTOT METOJ1 IPUMEHSIEM:
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IIPU PEUICHUM [I0KAa3aTEIbHBIX YPAaBHEHMM, KOIZAa IEPEXOAUM OT YpPaBHEHHMS

IIPU PELICHNH JIOTapu(PMUUECKUX YPaBHEHHUM, KOTJa IEPEXOJUIN OT ypaBHEeHUs log, f(x) =

log, g(x) x ypaBHeHUIO f(x)=g(x);
- TP PCIICHUH HWPPAIMOHATBHBIX YPAaBHCHHU, KOTJAa TEPEXOIWIH OT YPaBHCHHS

V@) " V)  ypassenmo fx)=g(x).
OTOT METOA MOXHO MPUMEHSTh TOJIBKO B TOM cllydae, Korjna y=/h(x) — MOHOTOHHas (PyHKIIHS,
KOTOpast KaX10€ CBOE 3HAYCHNE IPUHIUMAET TI0 OJTHOMY pasy.

MeTtox pa3/io:keHUs] HA MHOKHTEJIH.
CyTb 3TOT0 METO/a 3aKJII0YAETCs B CIEMYIOIIEeM: YpaBHeHHE f(x)g(x)h(x) = () MOKHO 3aMEHHTH
COBOKYITHOCTBIO YpaBHeHHH f(x)=0; g(x)=0; h(x)=0.
PemmB ypaBHEHHS 3TOI COBOKYITHOCTH, HY>KHO B3SITh T€ KOPHHU, KOTOPBIE IPUHAAJIEKAT 00JIacTh
ornpezeNieHus], a OcTallbHble 0TOpocuTe Kak noctoponnue. [pumep 1.

Pemmts ypaBHeHUs - 7x+6=0.
Pewenue: O x-6x+6=0.
X(x*-1)-6(x-1)=0.
x(x-1)(x+1)-6(x-1)=0.
x(x-1) (x2 +x-6)=0.
x-1=0 X 4x-6=0.
x=1 x2 =2.
x3=-3.
Otser: 1,2;-3.
3.MeTtoa BBeIeHUSI HOBOM IePeMEHHOM.
Ecnu ypaBHenue f{x)=0 ynanock nmpeoOpa3oBath K BUILY p(g(x))=0, TO Hy>KHO BBECTH HOBYIO
NepEMEHHYI0 ©=g(X), pEIIUTh YpaBHEHHE p(1)=0),
=>g(x)=uj, g(x)=uy; ...; g(x)=u, ,TA€ Uuj, U2, ..., U, "KOpHU ypaBHeHUs p(u)=0.
[Tpumep 2.
Pewume ypasnenue: cos 2x-5sin x-3=0.
Pewenue: u=sin x,

2 .2 .2 .2 2
cos 2x =cos” x-sin" x = [I-sin"x-sin"x=1-2u

1
]-2u2— Su-3=0. sinx = -E
T
= (-1 ntt . __ : 7
2 50.2-0, x=01) : =
u; = - _1 uy=-2. sinx =-2,8
2

T
Orper: (—1)»+t gtmmne i3

DOYHKIHOHAJIBHO - rpa@UYeCKHUi METO.
YrtoObl pemTh rpaduuecku ypaBHeHuUE f(x)=g(x), Hy>KHO OCTPOUTh rpaduku GyHKUui y=f(x)
b y=g(x) 1 HaliTh Touku uX nepeceueHust. KopHsAMU ypaBHEHUs cIy’*aT aOCLUCCHI 3TUX TOYEK.
ITpumep 3.
Pemnte ypaBHeHuE v x =|x -2|

Pemenue. I'paduku pyHkuunit y= Vxu y=|x-2| mocTpoiire B 0JHON KOOPIAUHATHON TIOCKOCTH.
Onu nepecekatorcs B Toukax A(1,;1) v B(4,2)
3HAYUT, ypaBHEHHE UMeEET J1Ba KOpHSA x;=1 x2=4. OtBerT : 1:4.
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Omnpenenenue 1. Ecnu nocrasiena 3ajada - HAWTU Takue Mapbl 3HAYEHUH (X, ), KOTOpbIE
OJTHOBPEMEHHO Y/I0BJIETBOPSAIOT YPaBHEHUIO p(X,y)=0 1 ypaBHEHUIO g(X,;))=(), TO TOBOPST, 4TO
JTaHHbIE YpaBHEHUS 00pa3ylOT CUCTEMY YPABHEHU.
(x:y)=10
G:y)=10
[Tapy 3HaueHuii (x,y), KOTOpast OAHOBPEMEHHO SIBJISIETCS pELIEHUEM MIEPBOTO U BTOPOTO
YpaBHEHHUS CUCTEMBI, Ha3bIBAIOT PELICHUEM CHUCTEMBI.
Omnpenenenue 2. /IBe cuCTeMBI Ha3bIBAXOTCSI PABHOCWIBHBIMM, €CJIM OHU UMEIOT OJHH U TE JKe
pELICHNS WIN PENICHUH HET.
CucreMbl MOKHO pELIUTh TpaUUecKyd, METOJOM alIredpandeckoro CJIOXKEHHS, MEeTOIOM
II0JICTAHOBKH.
[Tpumep 4.
Pewmnts cucreMy ypaBHEHUM
x+2y=-1
[4“:-" =16
Pemenne.
PemnmmM crioco6oM moCTaHOBKU:
x=-2y—1 {—2}-‘—'l+}-‘==2 x=-2y—1 e )
L-=y_1+;.-= =47%; [ =2y—3=0 , [:s-‘= Zy=-1, I.r: =-2-¢C1-1=1
Otser: (-7;3)(1;-1)

BOl'lpOCbl AJIA 3aKPCIVIEHUSA TEOPETUICCKOIo MaTepHuaJia K IPAKTHICCKOMY 3aHATHIO:

Ilepeuncinre METOABI PEILICHUN YPABHEHUM.

UTo0 3HAYUT PELIUTh CUCTEMY YPaBHEHUI?

OObscHUTE AITOPUTM PELICHUS CUCTEM YpaBHEHUI cIoCOOOM MOACTaHOBKH.
[lepeuncnure MeTOIbI peIIEHUsI KBaIPATHOI'O YPaBHEHUSI.

3ananus AJs NPAKTHYECKO# padoThl.
I Bapuanr II Bapuant
Pemure ypaBHeHuE

X-9x°+20x=0 XAx’-9x-9=0

Pemte ypaBHEHHE METOJIOM BBEJICHUS HOBOM IIEPEMEHHOM.

Ioggx +12=7log.x lgx* +lglox —6=0
:JIoKkakuTe, 9YTO ypaBHEHUE HE UMEET KOPHEH
Vix—6=x Yox —11=x-1

4.Pemte cucteMy ypaBHEHUH METOJ/IOM alireOpandecKoro CII0KEHUs
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2x — 347 =1 {x+}===2
Wr—20v =4 2vi4xi=3

NHCTpYyKIUA 10 BHINOJHEHUIO PAKTHYECKOH padoThl.

IIEPBOM 3aJJaHUH MCIIOJIb3YWTE METOJ pa3iloxkeHUsl Ha MHOxkuTenu. [locMoTpute npumep 1.

Bo BTOpOM 3a1aHuM — METOJI BBEACHUS HOBOU IIEPEMEHHOM.

He 3a0ynpTe yunThIBaTh 00JIACTh ONPEAETICHUS ITOTO YPABHEHUS.

TPETHEM 3aJJaHUU UCIIOIb3YUTE aITOPUTM PEIIEHUS UPPALIMOHAIIBHOTO YPABHEHUS: BO3BEICHHUE
o0eunx yacTeil B KBaJpar, pelieHne, IPOBEPKE.

4eTBEPTOM 3a/laHUM UCIOJIB3YHTE METOJ AJIre0pandecKoro CIOKEHHUS.

HOpﬂ)IOK BBINOJIHEHUSA O0TYETA 1O HpaKTHqGCKOﬁ paGOTe

Brimonuuts 3amanus 1-4.
OTBETUTH HA KOHTPOJIbHBIEC BOIIPOCHI.
O¢opmuth OTUET.

O0pasen oT4éTa IO NpaKTH4eCKoil padoTe

Pasnenn.

Tema.

VYuebHas 1enb.

HazBanue nmpaktuueckoi paboTHI.
OTBeTHI Ha BOINPOCHI.

Paznea 10. «<YpaBHeHHSI M HEPABEHCTBA)
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Tema 10.1 «YpaBHeHHS] U HEPABEHCTBAa»

IMpakTnyeckas padora Ned8
«Hcnoab3oBanue cBoiicTB ¥ rpa¢ukoB GyHKIUI /15 pelieHnsl YPABHEHUI U HEPABEHCTB)

YueOHas uesb: chopMUPOBATH YMEHHUE UCIIONB30BaHUE TPadUKOB (HYHKIUI IJIS pelIeHUS
YPaBHEHUI U HEPABEHCTB.
Oo0pa3oBaTe/ibHbIE Pe3yJbTATHI
BIIQJICHUE CTAHJIAPTHBIMU TPUEMaMU PpEUICHHs pAlMOHAJIbHBIX M  HUPPALUOHAIBHBIX,
MOKA3aTEeNbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKHX YPABHEHHUH U HEPABEHCTB, MX CHUCTEM;
HCIOJIb30BAaHUE FOTOBBIX KOMITBIOTEPHBIX MPOrPaMM, B TOM YHUCIIE JJIS MOMCKA MTyTH PEUICHUs U
WUIIOCTPALMU PELICHUS] YPABHEHUIN U HEPABEHCTB
3agauu NpaKkTHYeCKoil padoThI:
1.3yuuTh TE€OpETUUECKUN MaTepHall.
2.BBINOJIIHUTE TPAKTUYECKYIO padoTy.
3.Cnath OTYET MO MpaKTUYECKOU padoTe.
O0ecneyeHHOCTD 3aHATHSA (CpeacTBa 00y4eHHUs1):
1.YuebHo-MeTOquIECKas TUTEPATYpa:

AnumoB HI.A. u np. Maremaruka: anrebpa ¥ Hadajga MaTeMaTHYECKOTO aHAIN3a, TEOMETPHSL.
Anrebpa 1 HayaJla MaTeMaTHYeCKOro aHan3a (0a30BbIi U yriyoseHHbIi ypoBHU).10—11
Knaccel. — M., 2014.
Aranacsn JI.C., byry3oB B. ®., Kagomues C.b. m ap. Maremaruka: anrebpa u Hayana
MaTemMaThyeckoro aHanuza. ['eometpus. 'eomerpus (0a30Bblil 1 yriayOneHHsiil yposau). 10—11
Kknaccel. — M., 2014.
bamvakoB M.M. MaTtemarnka: y4eOHUK JUTSI CTY/I. YUPESKICHUH cpe. pod. oOpa3oBaHms.
— M., 2014.
bamvakoB M.M. Matemaruka. COOpHUK 33124 IpodUIHLHON HapaBICHHOCTH: yueb. mocodue
JUTSL CTY[I. YUpeXIeHuid cpenl. mpod. oopazoBanms. — M., 2014.
Mopakosuu A.I'. Anrebpa u Hauana ananusa. Yacts I, Hacts II. — M., «Muemo3una»,2011.

2.Pabouas TeTpaap B KIETKY

3.Pa3naTouHble MaTepHaibl: KAPTOUKH-3a/1aHUS, MHCTPYKIIMOHHBIE KapThl — 20 IITYK.

4 KanbKyasTop IpOCTOM.

5.Pyuxka.

Kpatkue Teoperuueckue u yaeOHO-MeTOAMYECKHE MATEPHAJBI IO TeMe NMPAKTHYECKO
padoTsI

Ecimm rpadukn GyHKIMil mepecekaroTcs B
OJTHOM TOYKE, TO ypaBHEHHE MUMEET OJUH
y KOPEHb, €CJIM B JIBYX, TO JBa PEIICHHUS.

/ N x_ Ecau rpaduku He nepecekaroTcs, To
ypaBHeHHe He uMeeT kopHel. [Ipumep 1.

N~

BBIACHMTE ¢ TOMONBI  TpadMKOB,
CKOJILKO  KOPHEW HMEET  ypaBHEHHE
vx = 1-x*/ Haiitn npuGnmkénnoe

3HA4YECHHE 3TUX KOPHEH.

Pemenue: ITocTpoum Ha 071HOM pucyHKe ¥ = ¥X M ¥ =1-x% ycnons3ys cBoiicTBa 3THX
byHKUIUH.

I'paduku mepecekaroTcs B ogHOM Touke (<0,5; =0,75)

Otsert: x=0.5.
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[Tpumep 2.

Pemmte HepaBercTBo ¥X +3 > x+1

Pemenne. HepaBeHcTBO y100HO pemiuTh rpaduyecku.

[Toctpoum Ha oiHOM uepTrexe rpapuku GyHKIuNR ¥ = ¥x+3 WV =x+1  pcnons3ys cBoiicTBa

A (GyHKIMH.

OtBeT: -3<x </

(-3:4) (3:4)

\ya

(0: -5) —_

[Tpumep 3.

AN WETE Y
Pemuts HCPAaBCHCTBO (E) = (E)

s

Pemenune. HepaBeHCTBO NOKa3aTeabHOE, T.K. 0%z 1, TO JJAHHOE HEPABEHCTBO PABHOCHIIBHO
HEpaBEHCTBY V2 — X < x, 00J1aCTh ONpEIENEHUA KOTOPOTo — IPpoMexyTok  x < 2. Tlpu x <0
OHO He WHMeeT pelleHHil, T.K. 2—x =0, UTaK, pelIeHHs HEPABEHCTBA COMAEPKUTCA B
npomexkyTke 0 < x < 2. Bo3Bois HEPaBEHCTBO /2 —x < ¥ C OOEUMH IIOJNOKHUTEIHLHBIMH

2 2
4acTsAMHU B KBaJpaT, nojydaeM 2 —x <x ,x  +x—2>0=>x<-2wmx > [.

o

. <
-2 o0 1 2

[lepBblit criocod rpaduueckoro pereHusl KBaJpaTHOTO YPaBHEHHS 3aKJII0YACTCS B MOCTPOCHHUU
napaboinel y=ax~ + bx + ¢ ¥ HAXOXKIEHUU KOpPHEH ypaBHEeHUs ax +bx+c=( kak abcuucc TOYEK
nepeceueHust mapadoJbl ¢ ocbio Ox.

Ecnu nmapaboia nepecekaer ock Ox B IBYX TOYKaX, TO COOTBETCTBYIOIIEE YpPaBHECHUE UMEET J[BA
HCﬁCTBHTeJ’IBHBIX KOpHA,

eciu apadoia kacaercsi ocu Ox, TO ypaBHEHHE HMEET JIBa PaBHBIX JCHCTBUTEIBHBIX KOPHS;
HaKOHeIl, eciiu napadosna He nepecekaeT Ock Ox, TO ypaBHEHHE HE UMEET JICHCTBUTEILHBIX
KOpHEH.

Bropoii ciocod  rpadudeckoro perieHust KBaJpaTHOTO YPaBHEHHS 3aKIIF0YACTCS B TOM, YTO

bl
ypaBHeHue B Bugely = ~bx —¢
[Ipumep 4.
{x= +y3=25
Pemmre rpaduueckn L ¥ =% =3
[TapaGomna u OKpY>KHOCTh TIEpeceKaroTcs B Toukax: (-3,4), (0, -5) u (3, 4).
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(3:4)

Va

(0: -5)

OtBert: (-3,4); (0; -5); (3, 4).

IIpumep 5.
Pemmits HEpaBEHCTBO - 2x-2<0.
PaccmoTtpuMm QyHKIHIO y =’ —2x 2
BetBu napaboiibl HanpaBiIeHbl BHU3, T.K. a=—1<(. UMeem D=b"—4ac=
(—2)2 —4(—1)(—2) = — 4 < 0 => ¢pyHKUMsA He UMeeT KopHel. Haxoaum KoopanHaATHI
S S -
BEPIINHBI 1apadOJIb: 2a. -2-1) ,
y-1)=-G1)"-2(-1)-2 =-1  Ypasuenue 0CH CUMMETPUH eCTh X=—1.
C ockro Oy mapaboiia nepecekaercst B Touke (0; —2).
Jns Bcex 3HayeHWsAX aprymenra ¢(ynkmoum ¥ = —% g B IIPUHUMAET  OTPULATEIILHBIE
3HAUeHHs => —00 < ¥ < = _Ecyu Gkl MBI pelllaii HepaBeHcTBO —X- — 2X — 2> 0 10 oHO He

UMeNIo OBl peleHui, T.k. ¥ = ~X° ~ 2X — 2 ge MOXeT NPUHUMATH MTOJIOKHUTEILHBIE 3HAUCHHUSI.
>

+ 1
\k -2 (0;-2)

¥y=x’-2x-2

BOl'lpOCbl AJIA 3aKPCIVIEHUSA TEOPETUIECCKOIo MaTepHuaJia K IPAKTHICCKOMY 3aHATHIO:

[lepeuncanre aropuT™M NOCTPOCHUS TapabOIIbI.
[lepeuncnure cBOICTBa MOKa3aTeabHON (DYHKIIMH.
k
. y==iy=kx+bhy=kuy=+Jx
CxeMaTH4ecKy OCTpoiTe PyHKINU x .

[lepeuncaure cBoOWCTBa JOrapupMUUECKON (HyHKIHH.
1 i

B T i
Cxemartnuecku nocrpoire ¥ = X%,y = X7, ) = x=s
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3aganus AJ151 NPAKTHYECKO padoThbI.

I Bapuanr II Bapuant
PemnTe HepaBeHCTBO rpaduuecKu

—x’+6x—5>0 —’+6x—9<0

Pemmre rpaduiecku cucteMy ypaBHEHUH.
x_z}r_azu _’1‘}::—2
{x—}r—l_‘::ﬂ +y=1

Pemwuts rpadudeckn ypaBHEHHE.

[ =3 6 <=3

HNHceTpyKius M0 BHINOJIHEHHUIO PAKTHYECKOI padoThl.

ITo BeInmosiHEHUIO | 3a1aHus MPOYUTANTE TEOPETUUECKYIO CBA3b U pazdepuTe npumep 5.

YroObl pemTh 2-0€ 3ajaHue, HaJl0 BHIPA3UTh ) U3 KaXKI0TO YPaBHEHUs, TOCMOTPETh KaKHe
rpaduKu U Kakue QyHKIUH.

[Toctpoiite rpaduku B 0AHOM KOOPAMHATHOHN MJIOCKOCTH, 3aIIMILIUTE OTBET.

[Tpu perieHnn TpeThEro 3aJaHus UCTOIb3yHTe CBONCTBA MOKA3aTeNbHOM (PYHKIUY U JIMHEHHOM
GyHKIHH.

[TocTpotite rpadguku B 0JHOM KOOPAMHATHON IJIOCKOCTH, 3aITUIITUTE OTBET.

IHopsoK BHINOJTHEHHUA OTYETA M0 MPAKTHYECKOH padoTe

BrmoaHUTE 3a7aHUS.
OTBeThTE Ha KOHTPOJILHBIE BOITPOCHI.
OdopMuth OTUET.

Oo0pasen oT4éTa MO NPAKTHYECKOM padoTe
Paznen.
Tema.
VYy4eOHas 11eb.
Ha3zBanue npaktuyeckoit paboThlI.
OTBeThI Ha BOIPOCHI.
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