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IIpencenarens I1(L)K crienuanbHOCTH T.B. BoitioBa

U 0/100peHbI pelmeHneM y4eOHO-METOAMYECKOTO COBETa KOJUIEKA.
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Ipence ¥q4e0HO-METOANYECKOr0 COBETa KOJIIEIKa
C.B.lll1HakoBa

PexoMeH10BaHbI K MPAKTHUECKOMY IPUMEHEHHIO B 00pa30BaTEIbLHOM IpOLIEcce
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IHosicHuTeIbHAA 3aIIUCKA

CamocrosTenpHas paboTa Hajl yueOHBIM MaTEpPUaIOM COCTOUT M3 CIEAYIOLINX SIEMEHTOB!

1. M3ydenue maTepuaia no y4yeOHUKY.

2. BrimonHeHue exXeHeAeTbHBIX TOMAIIHUX 3aJaHui.

3. BrImonmHeHNe BHeayIMTOPHOU caMocTosTenbHON padoTsl (BCP).

B cOopuuke Bam mpemraraercs mepeueHb BHEAYAWTOPHBIX CAMOCTOSATENBHBIX PadOT, KOTOPHIE BBI
JOJHKHBI BHITIOTHUTH B TEYEHHE YIeOHOTO To/a.

IIpn semonuennu (BCP) oOyuwarommiics MOXeT oOpamaThCs K TMPEnofaBaTelio Uil TONydIeHUs
KOHCYJIbTAIIHH.

BreaynuropHas caMmocTosiTenbHas padora 00yJaromuics — TuaHupyemas ydeOHas, y4ueOHO-
WCCIIeIOBATEIIbCKAs, HAYIHO-UCCIEIOBATENBCKAs, TIPOEKTHAS paboTa, BHITIOTHIEMAs 32 paMKaMH pPacIUCaHUS
Y4eOHBIX 3aHATHH 1O 3aJaHWI0 M TPH METOJAMYECKOM pPYKOBOJACTBE IIperojaBareis, HO 0e3 ero
HETMOCPEJICTBEHHOTO YUACTHSI U SBJISAETCS 0043aTeNFHON IJTsT KaXK/I0TO CTY/ICHTA.

Lenpro caMOCTOATENBHOM PabOThl yUaIIuXCsl SBIISETCS:

e o0ecreyeHue MpoQecCHOHATLHON TTOATOTOBKH BhIMMycKHKKA B cooTBeTcTBUU ¢ ®T'OC CIIO;

e (dopMHpOBaHKE U pa3BUTHE OOIMX KoMIeTeHui, onpeaenéuusix B @I'OC CIIO;

e (opMmupoBaHUE U pa3BUTHE MTPO(HECCHOHATBHBIX KOMITETEHIIHIA, COOTBETCTBYIOINX OCHOBHBIM BUIaM
npogecCHOHANBEHON AeATENTEHOCTH.

3amadamu, peanr3yeMble B XOJ€ MPOBEJICHHUS BHEAYUTOPHON CAMOCTOSTEIBHON paboThl yHaluxcsl, B
00pa3oBaTeIbHOM Cpeie KOJUIEKa SBIISTIOTCS:

e cucTeMaTh3aIsl, 3aKperuieHre, YIayOleHHe H paclinpeHNe TOTY4YeHHBIX TeOPETUICCKUX 3HAHUHA U
MPAKTUYECKUX YMEHHH CTYJICHTOB;

® pa3BUTHE TO3HABATEIBHBIX CIOCOOHOCTEH M aKTUBHOCTH CTYJEHTOB: TBOPUYECKOW WHUIMATHBEI,
CaMOCTOSITETHHOCTH, OTBETCTBEHHOCTH M OPTaHIM30BAHHOCTH;

e (opmupoBaHHE CaMOCTOSTEIHLHOCTH MBIIUTCHUS: CIOCOOHOCTH K CaMOpa3BUTHIO,
CaMOCOBEPIICHCTBOBAHHUIO U CaMOpealln3alliy;

e OBJaJieHHE MPAKTUYCCKUMH HaBbIKAMUA MPHUMEHEHUS WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH B TPO(ECCHOHANBHOM NI TENIbHOCTH;

® pa3BUTHE HCCIIEOBATEIHCKUX YMEHUH.

KoHTponb pe3ynbTaToB CaMOCTOATENBbHOW pabOThl  yYalMXCsi MOXKET OCYHIECTBIISITHCS B Tpezenax
BpPEMEHH, OTBEJCHHOTO Ha 00s3aTelibHble yUeOHbIE 3aHATHS M CaMOCTOSTENBHYIO paboTy MO JUCIUIUIMHE
MaTeMaTHKa W MOYET MPOXOIUTh B MMCbMEHHOMN, YCTHON MIIM CMEIIaHHOW (hOpME C MPEIOCTABICHUEM U3ICITHS
WJIHM TIPOJYKTa TBOPYECKON AEATEIHHOCTH.

KpuTeprsamu onieHKH pe3yabTaToOB BHEAYAUTOPHON CaMOCTOSTENNbHOM PabOThI yJHaIerocs sBIsIOTCS:

® YpPOBEHHb OCBOCHHS y4eOHOTO MaTepuaa;

® yMEHHE UCNOIb30BATh TEOPETUUECKUE 3HAHMS 1 YMEHUS IPU BBIITOJIHEHUHN TPaKTHUECKUX 3a]1aY;

® ypoBeHb C(HOPMHUPOBAHHOCTH OOIINX U MPOGECCHOHATBHBIX KOMIIETEHIIHH.

Bemonuenne BCP cnioco6ctByeT popMupoBaHmio 00IINX KOMITETEHIIAH:
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OK 1. IToHumarp CyniHOCTb U COLUMANIbHYIO 3HAYMMOCTb CBOEH OyayIei nmpodeccuu,
IIPOSIBJIATH K HEW YCTOWYMBBINA HUHTEPEC.

OK 2. Oprann3oBbIBaTh COOCTBEHHYIO AESTEIbHOCTb, UCXO/S U3 LIEJIU U CIIOCOOO0B €€
JOCTHKEHUS, OTPE/IETICHHBIX PYKOBOJUTEIIEM.

OK 3. Ananu3upoBaTh pabo4yIo CUTYAIHIO, OCYIECTBIISATh TEKYIIUNA M UTOTOBBII KOHTPOJI,
OLIEHKY U KOPPEKIIMIO COOCTBEHHOM IESTEILHOCTH, HECTH OTBETCTBEHHOCTH 32 PE3yJIbTaThl CBOCH
paboTHL.

OK 4. OcymiecTBiaTh MOUCK HHGOPMAITUU, HEOOXOIUMOM 11 3P (HEKTHBHOTO BHITIOJHEHUS
npo¢eCCHOHATIBHBIX 3a/au.

OK 5. Hcnonb3oBaTh HHOOPMAITHOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUH B
npodecCHOHATLHOM IS TEIILHOCTH.

OK 6. PaGotats B koManze, 3¢ (HeKTUBHO 00MIAThCS ¢ KOJIEraMH, PYKOBOJICTBOM, KITUEHTAMH.

Yka3anus K BpinojHenuno BCP

1. BCP HyXHO BBIIIOJHSTH B OTHAENBHOW TETpaau B KIETKY, YSPHUIAMH YEPHOT'O WJIM CHHETO LBETA.
Heo0xoaumMo ocTaBIsTh MMOJIs MIMPUHON S5 KISTOYEK JIIsl 3aMEeUaHuil pernoaaBares.

2. Pemenus 3amad cieayeT u3arath MoApoOHO U aKKYPaTHO, OOBSCHAS U MOTUBUPYS BCE JACUCTBUSA 110
XOJy PELICHUS U Jeias HEOOXOIUMBbIC YSPTEKH.

3. OdopmiieHne pereHus 3a1a4u ClaeayeT 3aBepiiath CIoBoM «OTBeT».

4. Tlocie moiyydeHUs: MPOBEPEHHOI MperofaBareieM pabOThl CTYIEHT JOJ/DKEH B 3TOH K€ TETPaau
WCIPAaBUTh BCE OTMEUYCHHBIC OIMMOKW M HEIOuYeThl. BHOCHTH HCIpaBiicHUS B caM TEKCT palOOTHI IMOCIE €e
MPOBEPKU 3aIperiaeTcs.

5. OuenuBanWe WHIMBUAYAIBLHBIX 00pa30BaTENbHBIX JOCTIDKEHUH MO pe3ynbrataM BeinoiaHeHns BCP

MPOM3BOJUTCS B COOTBETCTBUH C YHUBEPCAIBLHOM LIKAION (Tabnuma).

IMpouent KavecTBeHHas OlleHKa WHAWBUAYaITBHBIX
Pe3yIbTaTUBHOCTH 00pa3oBaTeIbHBIX TOCTHKEHHUH
(TIpaBUIIBHBIX OTBETOB) 0aJut (oTMeTKa) BepOATbHBII aHaJIOT
90 + 100 5 OTIINYHO
71+ 89 4 XOpOIIO
50+70 3 YAOBJIETBOPUTEIBHO
Mmenee 50 2 HEYJIOBJIETBOPUTEIHLHO

V4eOHUKH:

ABTOpI)I, COCTaBUTECIIN 3ariaBue I/IS,E[aTCJ'H:CTBO, rong

JI1.1 |BoromonoB Hukonait |AnreOpa n Hauana aHanuza: Y4eOHOE ocodue Mocksa: M3natenscTBo
Bacwibesnu, H. B. IOpaiir, 2019
Boromornos
JI1.2 |Aranacss, JI.C., Maremaruka: anreOpa U Hagaina MaTeMarudeckoro ananms3a , |M.: [Ipocemenue, 2019
byrysos, B.®. reomerpus. 'eometpus. 10-11 knacc. ba3osslit u
YrayOJICHHBIH yPOBHU: yueo.

Ilepedyenn pecypcoB HHGOPMALHOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH ""UHTepHeT"




31 |boromosnos, H. B. Anre6pa u Havana aHanusa : yaeOHoe mocobue Is CpeaHero mpodeccuoHai»Horo oopasoBanust /
H. B. BoromonoB. — Mocksa : M3natensctBo IOpaiit, 2020. — 240 c. — (TIpodeccronanbuoe obpazoBaHue). —
ISBN 978-5-534-09525-8. — Tekcr : anexrponnsiii // DBC HOpaiit [caiir]. — URL: https://urait.ru/bcode/449037 (nata
oOpamenus: 22.11.2020).

32 |boromosnos, H. B. T'eometpust : yuebHOe mocobue ist CpeHero mpodecCHoHaIBHOTO 00pa3oBanHust /

H. B. BoromonoB. — Mocksa : M3narensctBo IOpaiit, 2020. — 108 c. — (TIpodeccronanbroe obpaszoBaHue). —
ISBN 978-5-534-09528-9. — Tekcr : anexrponnsiii / DBC IOpaiit [caiir]. — URL: https://urait.ru/bcode/449038 (nata

Bcero yacoB no marematuke 417. U3 HUX BHeayAuTOpPHasi caMoCTosITeIbHasi padoTa — 129 yacos.



Ilepeuenb BHEAYTUTOPHBIX CAMOCTOSITEIbHBIX PadoOT MO0 MaTeMaTHKe MO CIeNHAJBLHOCTAM
38.02.02 CtpaxoBoe aes0 (110 0TPACIAAM)
40.02.01 IlpaBo 1 opranu3zanmsi COUAJILHOI0 00ecneYeHust

Nen/n | HaunmeHoBaHue TeM | KosauuyecTBo 4acoB | Bua pa6otsl

Tema: IlpubausKkeHHbIe BHIMHCJIEHNS, BBIYHCIUTE/IBHBIE cpencTBa. JIuHeiiHbIe 1 KBapaTHbIE
YpaBHEHMsI, HEPaBeHCTBA - 4

1 Pemenwne anrebpandecknx ypaBHEHUI 1 4 Pemenne 3amau
HEPABEHCTB C OJJHOM NEpEMEHHON

Tewma: IIpsiMble H IVIOCKOCTH B POCTPAHCTBE, HX B3AHMHOE PacnoJioxenne-15

2 Teopema o Tpex nepneHauKyIsIpax 5 Pemenue 3agau

3 VYroa Mexay npsiMOH U IJIIOCKOCTBIO. YTOJI 5 Pewenue 3amau
MEXy INIOCKOCTSIMU

4 B3anMHoe pacrnionoskeHre IpsSMBIX 1 5 CocTaBUTb KPOCCBOPJ

IUIOCKOCTEH B IMPOCTPAHCTBC

Tewma: IlokazaTenbHas, JorapudpmMuyeckas, creneHHas GQyHkuuu - 14

5 Pemenne nppaioHaIbHBIX YpaBHEHHH 4 Pemenne 3amau

6 [IpeobpaszoBaHue BHIPAKEHHM, COACPIKAIINX 6 Perenne 3agau
MoKa3artenbHble U Jorapudmuieckue QyHKIMN

7 Pemrenue nokazarenbHbIX U Torapupmudeckux | 4 Pemenue 3anau

YpaBHEHUH U HEPABEHCTB

Tema: Tpuronomerpuyeckue pynkuuu - 12

8 Hcnonp3oBanue TPUTOHOMETPHUIESCKUX 6 Pemenue 3amau
hopmyn aist mpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BhIPAKEHUH

9 Pemrenue TpuroHOMeTpHUUECKUX YpaBHEHHE U | 6 Pemenue 3anau
HEpaBEHCTB

Tema: BekTopbl M KOOPAMHATHI. Y paBHeHHe JuHUil. CHCTeMbI JINHEHHBIX ypaBHeHuii - 14

10 JeiicTBrs HaJ BEKTOpaMH B KOOPAUHATHON 7 Pemenwne 3amaua
dhopme

11 Buorpaduu yueHsix 7 CooluieHus

Tema: @ynkuuu, X cBoiicTBa u rpaduxu. [Ipeaens! n HempepbIBHOCTS - 14

12 [Toctpoenue rpadukos GpyHKITHN 7 Pemenwne 3amau

13 Brruncnenne npeenon 7 Pemenue 3amay

Tema: IlpousBoaHas u eé mpuioxkenue - 14

14 I'eoMeTpuyeCcKuii CMBICI NIPOU3BOJHOMN 6 Pewenue 3anau

15 [IpumeneHne npon3BOIHON K HCCIIEAOBAaHUIO | 8 Pemrenue 3anau

(hYHKITNH ¥ TOCTPOEHUIO TPAPUKOB

Tema: UnTerpas u ero npuJioxkenue - 14

16 | Borumciienne miomasei miockux (Gpuryp | 14 | Peurenne 3ayau

Tema: I'eomeTpuueckne Teja. QO0bEMBI M IUIOIIATN NOBEPXHOCTEl reoMeTpuueckux red - 20

17 MHOTOTrpaHHUKH U UX TIOBEPXHOCTH 6 Pemenwne 3amau

18 BeimosHeHne MoJienield MHOTOIpaHHHKOB 7 [IpakTHYecKoe 3aJaHue

19 [Tnomanp NoBEpXHOCTH U 00BEMBI PUTYD 7 Pemenwue 3anau
BpaIleHHUs

Tema: IloBTopenue. [loaroToBKa K 3K3aMeHy - 8

20 JlomamHsisi KOHTpoJIbHAs paboTa 8 Pemenue 3anau
Hroro uacos 92




Tema: IIpudian:xeHHbIe BHIYUCIEHNS, BBIYUCIUTEIbHBI € cpeacTBa. JIuHelHbIe U
KBaJIpaTHbIe yPaBHEHHs U HEPABEHCTBA
CamocrosiTesibHas padoTa Nel Ha Temy: Pemenue ajredpanyeckux ypaBHeHU 1
HEPABEHCTB € OJIHOM MepeMeHHO.
L[CJ'II:: 3HaTL MET! Obl pCIICHUSA ﬂHHCﬁHLIX, KBaJpaTHBIX ypaBHCHI/Iﬁ 1 HCPABCHCTB. HpI/IMCHHTb uXx 1npu

pELIeHNH YIpaKHEHUH.

TeopeTnyeckunii MmaTepuan:
[pocreiitiee muHeiiHoe ypaBHeHUe: ax + b = 0.
b
x=-_,euma * 0;
x € (—o0;),ecina = 0,
HeT peleHus, eciu a = 0,b # 0.

[IpuBeeHHOE KBaApaTHOE ypaBHEHHUE: X2 + px + q = 0
Teopema Buera: X1 +x, = —p,
XXy =4(.

Peuienne kBaapaTHBIX YpaBHEHUM:
a-x>+bx+c=0
D = b? — 4ac,

Ecmu D > 0,10 X4, = —

-b
Eciu D =0, To x = —
2a

Ecmu D < 0, To kopHE# HeT

AJITOpPUTM pellleHUs KBA/IPATHOTO YPaBHEHH s PemnTh KBaipaTHOE YPaBHEHHE
1. Haiigure koaduIreHTs KBaIPATHOTO YPaBHEHUS 2x2+5x—7=0
a=2 ,b=5 ,c=7
2. Sanuiute GopMyITy SISt HAXO0XKICHUS D=b? — 4ac
JTVCKPUMHHAHTA KBaJPaTHOTO ypaBHEHUS
3. Haiigute quckpuMuHAHT D=25-4*2*(-7)=81
_—btVd
4. 3armmmte GopMyITy TSl HAXOXKICHUS KOpHEH X12=0
KBaJIPAaTHOTO YPaBHEHUS
P P X _-5+/81
=
S. Haligute KOpHM KBaJpaTHOTO YPaBHEHHUS 22
_—5-/81
Xm0
6. 3anuimTe OTBET
Ortser:1; 3,25
PemmnTh caMoCTOSATEIbHO YPABHEHUS
Neni/m Bapuanr 1 Bapuanrt 2 Bapuanr 3
1 x? =3x x2+3x=0 3x —x%2=0
2 2x2+4=0 2x2—=4=0 3x24+27=0
3 —3x*+27=0 x2_3 x*—4x =5
7=
4 x? — 14x = —48 105 + x? = 22x 4x + x* =15
5 x2+8x+7=0 x* x x*—6x 5
x+3  x+3; x—5 5-—x
6 2 _ 2 _ 8
x 6x_ 5 _0 x 4=3+2x ® o 3r42
X=5 x=35 b 2 X




7 x> —9x+8=0 x> +x—6=0 5, 3 5x
X+ o =—
8 4
8 ,, 1 7x 2x% 4+ 3 =x? —x%+4x =3
1378
9 3x+1_ x—1 2x — 2 x+3_ 4 4 _ 5
x+2 " x—2 x+3 3—x _ 9x2—1 3x+1 1-3x
10 4 _ 1 5 3 4 _5—x 3x—2+ 1 _3x+4
x+3 T x—3 3—x x 1—x x2-1 x 2—x x%2-—2x

Pemrenne 1uHeiiHBIX M KBA/IPATHBIX HEPABEHCTB

TeopeTuueckuii Mmarepuan

AJITOPHTM pelieHusi KBAaJPaTHOT0 HepaBeHcTBa ax? + bx +¢ >0, ax? + bx+c¢c <0

2.

ax®+bx+c.

Ommemums Hall0eHHble KOPHU HA OCU X U
onpedeaums, xyda (66epx UAU 6HU3) Ha-
npaenrexbl. gemeu napaborvt, cCAyHauwell
zpaguxom QyHxyuu y = ax® + bx + ¢

(1. Hailmu xopiu x6adpamuozo mpexuiena )

cdenamb Habpocox zpaguxa.

C nomowbi0 NOMYYEHHOI zeomempuueckoll
MoOenu onpederums, Ha KAKUX NPOMENYM-
xax ocu x opdunambl 2pauxa noroHu-
menvHbl (OMPUUAMENbHYL); 6KAOULUMD IMU

RpOMeNYMKU 8 omeem.

>,

0 x 0| xy=x, x le, x, X
a>0,D<0 a>0,D=0 a>0,D>0
A \

y Y| xy=x, x, Xy

0 x 0 x x
a<0,D<0 a<0,D=0 a<0,D>0
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PemmmTs caMoCTOAATEILHO:

Nen/nm | Bapmant 1 Bapuant 2

1 4x+2<0 —8x—6>0

2 —5x—-1<0 5 —6 < —2

3 —-10x+4 > —6 5x+9 < —10
4 6x—3>—-6+8x —3x+2<4+3x
5 42+x)<1 3(4—x)<9
6 5—-2(-3x+5) —2(—3+ 7x) + 6x

>1| <-8

7 x*+8x+12<0 | xX*+3x—40>0
8 x?48x—21>0 x*+5x—36<0
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CamocTosiTe1bHasi paboTta Ne 2Ha Temy: Teopema o Tpex nmepneHaUKYy.JIsIpax
Ienb: yMeTs NIPUMEHAT TEOPEMY O TPeX MEPIEHIUKYIIApaX NP PELICHUH 3aau.
TeopeTnyeckunii MaTepua
Teopema: [Ipsmas, npoBeaeHHAs B INIOCKOCTH Y€PE3 OCHOBAHUE

A
HaKJIOHHOM NEPICHAUKYIIAPHO K €€ IIPOCKI U Ha 3TY IIOCKOCTD,

NEPIEHANKYIISIPHA U K CAMOU HAKJIOHHOM.

Teopema (o0patHas): IIpsimas, mpoBeAcHHAS B TUIOCKOCTH Yepe3

OCHOBaHHE HAKJIOHHOHN TEPIeHANKYISIPHO K HeW, IepIeHANKYIISIPHA U K €

TIPOCKITUH.
Onpenesenue: PaccTosHAEM OT TOYKH 10 TUIOCKOCTH B IIPOCTPAHCTBE HA3BIBACTCS ITMHA

NEPHNEHANKYJIAAPa, OIMMYIIEHHOI'O U3 JIAaHHOHM TOYKH Ha JaHHYIO IINIOCKOCThH

A

B
B

Bonpocel A5 3akpenJieHust.
1. Kak HaliTh paccTOsSTHHE OT TOYKH JI0 TUIOCKOCTH?
2. MoxeT 11 HakIOHHAas OBITH KOpPOYE MEPIEHAUKYIPA, IPOBEAEHHOIO U3 TOH K€ TOUYKH K TOH Ke
IJIOCKOCTH?
3. Ecnu Haki10HHBIE, TPOBEAEHHBIC U3 OIHON TOUKH K INIOCKOCTH, PaBHBI, TO, YTO MOXKHO CKa3aTh 00 MX
IPOCKUUIX?
4. Kax ¢popmymnupyercs oOpatHoe yTBepxaeHne? CrpaBeuiiBoO I OHO?
Cdopmynupyiite TeopeMy 0 TPEX MEPICHIUKYIISIPaxX
Kak popmynupyercs Teopema, oOpaTHas TeopeMe o TPEX MepreHInKyspax?

5
6
7. Ecnu Touka paBHOyJaJleHa OT BCEX BEPIIUH MHOTOYTOJIbHHKA, TO BO UTO OHA MPOEKTHUPYETCs?
8. Ecnu Touka paBHOy/alieHa OT BCEX CTOPOH MHOTOYTOJIbHUKA, TO BO YTO OHA MIPOESKTUPYETCs?
9

Urto Ha3bIBAETCS YTIIOM MEXAY MPSAMOM U TNIOCKOCTHIO?

PemmuTL caMoOCTOATEILHO.

Bapuanr 1

1.  J[JoxaxuTe, 4TO €CIM TpsAMas, JeKamas B IUIOCKOCTH, MEPICHAMKYJSIpPHA HAKIOHHOW K ITOM

IMJIOCKOCTH, TO OHA NCPIICHAUKYJISIpPHA U 0pTOFOHaJ’IBHOﬁ IMPOCKINHN 9TOH HAKJIIOHHOM.
bia

2. U3 ToukM K IUIOCKOCTH IPOBECHBI JIB€ HAKJIOHHBIC, OJHA U3 KOTOPBIX HA 6 CM JJIMHHEE BTOPOIA.

[Ipoexunsa HaknoHHBIX paBHBI 17 cM 1 7 cM. HaliguTe HakiIOHHBIE.

12



3. U3 BepmmHB paBHOCTOpOHHEro TtpeyroibHuka ABC BoccranoBneH mneprneHaukyisip AD k
IUIOCKOCTH TpeyrojbHUKa. UeMy paBHO paccTosiHue oT Touku D mo npsimoit BC, ecnmu AD=11m, BC=8 nm?

4. Jnaronamu kBangpata ABCD mnepecekatotcs B Touke O. SO — mepneHAMKYISp K IIOCKOCTH
kBagpata. SO= 4v/2 cm.

1) Jlokaxxute paBEeHCTBO YIJIOB, 00pa3oBaHHbIX NpsiMbiMi SA, SB, SD ¢ mI0CKOCTBIO KBaIpaTa.

2) Haiigure 1 yrisl, eciau nepumerp ABCD pasen 32 cwm.

5. Ortpesok SA mimHO#M 15 cM — mepneHANKYISp K IIocKocTH npsMoyronsHiuka ABCD, B koTopoMm
AC=10 cm, AB=6 cMm.

Jokaxwure, yTo npoekiun TpeyroibHukoB SBC 1 SDC vMeroT paBHbIE MIIOMIAIH.

Bapuanr 2

1. Jloxaxwure, 94TO MEPHEHIUKYIISP, OMYIIEHHBIA U3 TOYKHA HA TIOCKOCTh, KOPOYe BCAKON HAKIOHHOM,

MPOBEJICHHOM U3 TOM K€ TOYKH K TOH )K€ TIIOCKOCTH.
A

b a
BY b |A
4' .
T s~ "

2. V3 TOYKH K TUIOCKOCTH TPOBEICHBI JIBE HAKIIOHHBIE, paBHble 17 cM u 15 cM. [Ipoekius oiHOM U3 HUX

Ha 4 cM OoJIblIe IPOeKIMHU Apyroi. HaliiuTe mpoeKIuyu HaKJIOHHBIX.

3. U3 Bepmunbl kBagpata ABCD BoccraHoBien nepreHnukyisip AE k mimockoctu kBanpata. Uemy
paBHO paccrostHue oT Touku E 1o mpsamoii BD, ecnmu AE=21m, AB=8 nm?

4. Jlmaronamu kBaapata ABCD nepecekatorcs B Touke O. SO — neprieHAUKYIISIP K IJIOCKOCTH KBaIpara.

SO=4cm. Touku K, L, M, N — cepenuHsl CTOPOH KBajparta.

1) okaxute paBeHCTBO yriioB, oOpazoBanHbIX npsiMbiMi SK, SL, SM, SN ¢ m1ockocTbio KBagpaTta.
2) Haiigure a1 yrisl, eciu wioniaags ABCD pasen 64 cM>.
5. Otpe3ok SA IHHOM 6 CM — IepIeHANKYIpP K IockocTH kBaapata ABCD, B kotopom AC=8v/2 cm.

Hoxaxwnre, uto ipoexiun TpeyroiparkoB SBC u SDC Ha mimockocTy KBajjpaTta paBHBI.

13



CamocTosiTe1bHasi padoTa Ne3 Ha TeMy: YToJ1 MeKIy NPAMOii M NJI0CKOCTbI0, YIoJ1
MEKIY IVIOCKOCTAMM
Lenb: YMeTh HAXOIUTH YTOJ MEXIy IPSAMON U INIOCKOCTBIO M YTOJ MEXIY INIOCKOCTAMHU.
TeopeTuueckne cBeJeHUA
YroJa mexay npsiMoii ¥ INIOCKOCTHIO.
VYTr10M MeX1y HAKJIIOHHOM ¥ IIIOCKOCTBIO HAa3bIBACTCA YIOJI MEXKLy STOW HAKJIOHHOU U €€ OPTOrOHAJIbHOU
MPOEKIMEN Ha JaHHYIO INIOCKOCTb.

CUuTaroT TaKkKe, 4To MpsiMasi, IePIeHINKYISIPHAs TIOCKOCTH, 00pa3yeT ¢ 3TON IUIOCKOCTHIO MPAMOit

yrod.

OnpenenuM NOHATHE YTia MEXy TUIOCKOCTSIMU.
Onpenenenune: Yroi Mex1y NapaiedIbHBIMHA TUIOCKOCTSIMUA CUUTAETCSI PABHBIM HYITIO.
[lycTh naHHBIE TUIOCKOCTH NiepecekaroTcs. [IpoBeeM MmiIocKocTs,
NEePIEHIUKYISPHYIO TpsMOl UX mepecedeHus. OHa nepecekaeT TaHHbBIE INIOCKOCTH
’ H 10 IBYM IIPSIMBIM. YTOJI MEXAY 3TUMHU NIPSIMBIMU Ha3bIBACTCS YIJIOM MEXAY
" Pue 1 Puc. 2 JAHHBIMU TJTOCKOCTSIMHU.
3aMeTHM, UTO MPH MEPECEUCHUH ABYX IJIOCKOCTEH BOOOIIE-TO 00pa3yroTCs YeThipe yria. B kauecTse
yria MeXJIy TIOCKOCTSAMH MBI OepeM OCTPBIH yrodl.
Pemutes camocrositenbHO. OTBETHI 000CHOBATB.
Bapmuanrt 1
1. W3 Bepmmnbl A kBanmpara ABCD meprneHIuKyIspHO €ro ITUIOCKOCTH IMpoBeneH oTpe3ok AK,
paBusiii 3. 13 Touku K omymensr nepneaukyspsl Ha ctopobl BC u CD. [Neprienaukysp u3 Touku K k ctopoHe

BC pasen 6. Haiiaute yribl, KOTOpble 00pa3yroT 3TH HepHEHIUKYJIISIPBI C INIOCKOCTBIO KBaIpara.

2. B ky6e A...D; matiqute yron mexay npsmoit AA; 1 utockocteio AB1C.
D,
|1 Cl
Ay !
p—-
L,’i- S R C
A= B

14



4, B ky6e A...D: naitnute yron mexnay miockoctsmu ACCy u BDD:.

A B
6. B Terpasape ABCD, pebpa koToporo paBHslI 1, HaiiuTe yron Mexay miockoctsmu ABC u
BCD.
A
B
7. B npasunbro# Tpeyronpnoit mpusme ABCA1B1C1, Bce pedpa KoTopoii paBHBI 1, HaliauTe yro
MEX/Ty TTOCKOCTSIMHU ABC u BB;C:.

8. B npasunbHo# Tpeyronbroi npusme ABCA1B1C1, Bce pedpa KoTopoii paBHBI 1, HalaUTe yro

MEX/1y IIIOCKOCTSIMHU ABC u A;1B;C.

9. B npaBunbroii mupamune SABCD, Bce pebpa KOTOpoii paBHHI 1, HaliauTe ABYTrpaHHBIN yToll,

oOpasoBanHbli rpansimu SAB u SBC.
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Bapuanrt 2

1. W3 Bepmmnbl A kBazpata ABCD mepneHOuKyJsIpHO €ro IUIOCKOCTH TpoBeneH oTpe3ok AK,

pasblii 6. 13 Touku K onymienst nepnenankyspsl Ha croponsl BC u CD. I[Tepnienaukyisip u3 Touku K k ctopone

BC pasen 18. Haiinute yrisl, KOTOpble 00pa3yloT 3TH MEPIEHANKYIISPHI C TNIOCKOCTHIO KBaapara.

2. B ky6e A...D: naiinute yron mexnay npsimoit AB1 u miockoctsio BCCy.
D, o
A |
1 El
_‘?i - [ c
A A ]
3. B ky6e A...D: naitnute yron mexay miockoctsimu ABC u CDA;.

D,

&}
A B

B

4, B ky6e A...D: naitnute yron mexnay miockoctsmu ABC u BDD;.

D
1 =G
A, o
i 1
I ,I,’
| 4
- 4 '-’__ — C
== ()
A B
6. B mpaBunbHoii mmpamuae SABCD, Bce peOpa xoTopod paBHBI 1, HaimuTe Yron MexIy

miockoctssmMu SBC u ABC.

7. B npaBunbHoi#t TpeyrosbpHoi npusme ABCA1B1C1, Bce peOpa koTopoit paBHbl 1, HAIUTE Yo

MEK/Ty TUIOCKOCTSIMU ACC;: u BCC,.

16



B,

B
8. B npaBunbHoi# TpeyronpHoi ipuzme ABCA1B:C1, Bce pebpa KoTopoii paBHBI 1, HalauTe yroi
MEX]Ty TUIOCKOCTSIMU ABC u ACB;:.
c

1
A ' B,

1

C

O~~. :\ ~

A =B
9. B mpaBunbHoit upamue SABCD, Bce pedpa KOTOpO#t paBHBI 1, HAWIUTE Yro MEKIY

mwiockoctssmu SAD u SBC.

17



CamocrositesbHas pabora Ne4 CocrasiieHHe KpOCcCBOPAOB Ha TeMy: B3anmHoe
pacnosiokeHne NPsIMbIX U IVI0CKOCTell B IPOCTPAHCTBE

HCHBZ Pa3sBUTHUEC MHTEPECA K NIPEAMETY, UHTYUIIUH, TIOTHICCKOI0 MBIIIJICHUA.

KpoccBopn — urpa, cocrosias B pa3raJslBaHUH CJIOB MO ONPEICICHUSIM.

IIpaBuia cocraBiaeHnst KPOCCBOPIOB

1. B oOmiem ciryyae onpejiesieHue JOJKHO COCTOSITh U3 OJTHOTO MPENIOKCHHUS.

2. OmpeneneHust JODKHBI OBITH TI0 BO BO3MOXKHOCTH KpaTkuMu. ClieflyeT n3berath MepevrciIeHui, He
370yMOTPEOISITh MPUIACTHBIMA H JICCTIPHYACTHBIMH 00OPOTaMH, HE TEpPErpykaTh TEKCT IMpHiIaraTelbHBIMU.
Omnpenenenue KPOCCBOPJIA - CBOETO poJia KOMIIPOMHUCC MEXKY KPATKOCTBIO M COJIEPKATEIEHOCTBIO.

3. 3amperniaercs UCTIONL30BaHKE B OJTHOW CETKE JIBYX M 00Jiee OJJMHAKOBBIX CIIOB, IaXe C Pa3INIHbIMU
OTPEACIICHUSIMH.

4. B Bompocax cienyer u30erarb SHIUKIONEANUSCKUX OnpeneicHuid. B nemom paboTa 10mKHA OBITH
ABTOPCKOM, a HE IepereyaTKo cTaTe U3 cioBapsi.

5.  HexenatenbHo HAYMHATH (OPMYIUPOBKY BOIIPOCa C UDPHI, TJIaroiia, 1eenpuyacTusl.

6. 3amperniaercs KCIOJIb30BaHUE OJHOKOPSHHBIX CJIOB B BOIIPOCAX U OTBETAX.

7. B pabote nomkHa OBITh H3IOMUHKA, TO €CTh HEUTO, OTIMYAIOIICE €€ OT MUJIJIMOHOB JPYTHX.

8. 3ampemiaercs moMerniarh cyioBa 0e3 nepeceycHuid (BCTPEUaeTCcsl U TAKOE).

9.  He ucnonp3yroTcs CI0Ba, MUIIYIIHECS YePe3 TUPE U UMEIONITUE YMEHBIINUTEIILHO-TACKATSIbHYIO

OKpAacCKy.
Oopasen opopmiIeHHS U COCTABJICHHUS KPOCCBOPIOB:

Ilo ropusonTanu:

il s . 1. CTopoHa nIpsAMOYTOJIHOTO TPEYTOJIbHUKA.
4. OH ecThb y pyHKIHMH U ITOCTIEIOBATEIBHOCTH.

13 8. Ero mransl PpaBHBI BO BCC CTOPOHEL.

10. IlonHbIM KpYyT BpallleHUS.

17 j 13. dpaniy3ckuil MaTeMaTHK, CIIEIMATINCT TEOPUHU
18

S e g BEPOSATHOCTEN.

i || i 14. ApudmeTrueckoe JIcHCTBHE.

1

o ' R 16. I'ekTap — ... mIomaay.
PROZAGADKIRU
BCRRABREX 17. YacTp MaTpHIIBL.

18. CBOMCTBO YyTJIOB.
19. Ionmynpsamasi.
22. He#TpasIbHBIH 3I€MEHT OTHOCHUTEIEHO YMHOKEHHSL.

23. I'pynna moBTOpstoniuxcs mudp B 6ECKOHEYHOH AeCITHIHON APOOH.

18



24. HaubGonpinii 00IIHA ...

ITo BepTHKATH:
Bybnuk kak MaTeMaTHUECKUI OOBEKT.
[Tonoxenue, HyxJaromeecs B 10Ka3aTeIbCTBE.

HOBCpXHOCTI), nMmeromas 2 HU3MCPCHU.

2.
3.
4.
5. JIlunelinoe anreOpandeckoe ypaBHEHUE.
6. Tpuronomerpudeckas QyHKIHSL.

7. OnuH U3 ABYX dKCTPEMYMOB.

9. ®@yHKIHA IO CBOEH CYTH.

11. YacTp npsMoH.

12. JIuans.

15. 'eomerpuueckas ¢purypa, oOpazoBaHHAs IByMsI TydaMH.
17. IlonHbIi KBagpaT NEPBOTO ABY3HAYHOI'O YUCIA.

18. JIst Hero HeoOXOAMMBI HaTypallbHbIE YHCIIA.

20. B Teopun rpadoB: MapmipyT, Bce pedpa KOTOPOTO Pa3IHIHBL.

21. B Teopun rpadoB: 3aMKHYTHII MapIIpyT, Bce pedpa KOTOPOTo pa3IndHBL.

OtBeTnI:
ITo ropusonTamm: Mo BepTHKaAIN:
1-xarer; 2-Top;
4-nipenen; 3-Teopema;
8-tiucarop; 4-TIJTI0CKOCTB;
10-060poT; 5-nay;
13-nyaccomn; 8-cunyc;

14-ymuoKeHUE;
16-mepa;
17-cTpoka;
18-cMmexHOCTD;
19-nyuy;
22-eTMHUIIA;
23-miepuoy;

24-nenurens;

7-MaKCUMyM;
9-otoOpakeHue;
11-oTpe3ok;
12-kpuBas;
15-yrou;

17-cro;

18-cuér;
20-1ie1s;
21-muKi.
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Tema: Iloka3zaTeibHasn, JJorapupmMuvecKas, CrerneHHas pyHKuun:
CamocrosiTeibHas padora NeS Ha Temy: PenieHne MppanuoHaIbHBIX YPAaBHEHHU I
Henb: 3akpenuTh HaBBIKK PELICHUS UPPALIMOHAIBHBIX YPABHEHUN.
TeopeTuveckuii MaTepuaJl
DopMyIbl U1 TOBTOPEHUS:
(a+b)?>=a’*+2-a-b+b?
(a—b)2=a*—-2-a-b+b?
Pemenue KBajgpaTHLIX yPABHECHHI:
a-x>*+bx+c=0
D = b? — 4ac,

-b+Vd
2a

Ecmm D > 0,10 X912 =

-b
EcmuD =0, Tox = —
2a

Ecnu D < 0, To kopHeii HeT

BapuanTt 1

Pemnts ypaBHeHus

1. Vx%2 —4x =16 —3x;

2. Vx2+x—3 =+v/1-2x:
3. V3x+1=x—-1:
VXK—2+2Vx+6 =4;
2Vx —Vx=1;

X% + 3x — Vx2 + 3x =2 =0;

3
[pu kaKuX 3HaYeHUAX X GyHKUUAY = Vx? — 1 nmpuHUMAaeT 3HaYCHHUE paBHOE 27

N g B

Bapuanrt 2

Pemnts ypaBHeHus

1. Vx2—-10 =v-3x;

2. Vx2—4x+3 =41 —x;
3. V2x+4=x—-2;

Vx—1+vx+2 =3;
3vVx +2 Vx =5;

x> —8x — 2Vx2 —8x-3=0:

3
[pu kaKuX 3HaYeHUAX X GyHKUUAY = VX2 + 2 NpUHAMAET 3HAYCHHUE paBHOE 3?

S -
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CamocTosiTe1bHasi padoTa Ne6 Ha Temy: IIpeoOpa3oBanue BbIpaskeHHI, COaepPAKAIMX
MoKa3aTeJIbHbIe U JIOTapu(pMUYecKHe PYHKIUH.
Lens: 3HaTh OCHOBHOE JOTApU(PMHUIECKOE TOKIECTBO, CBOMCTBA JIOTapU(PMOB, YMETh IIPUMEHSATH UX
[P PELIECHUU YIIPAKHEHUI.
TeopeTuyeckuii matepuasn:
OcHoBHoe jorapudmuyeckoe ToxkIecTBo:  al%8ab = p,
CBOICTBO JOTapu(MOB:
1. loggub +log,c=log,(b-c);
2. log,b—log,c=log, %;
3. loggb" =1r-log,b.

PemuTh caMmocToSITENHLHO:

Bapuant 1
1. Boruuciauts:
1.1. 5,1198519, 1.2. 7'°8716, 13 121*logiz4 14 Jog, L.
, ; 2. ; 3. ;0 1.4, 37
1.5, log,,;9; 1.6.3'+108s5
2. BBISICHUTB TIpU KaKUX 3HAYCHUSIX X UMEET CMBICIT BBIPAXKCHHE:
21, logi(4—x); 2.2. logz(x* — 16); 2.3. logs Z:ix;
2 3
3. BoraucnuTs:
31  2%tlomS; 3 p3logt; 33 (812
1. ;3.2 P33 T
4, Boruucnuts:
41. logis5 +logys 3;
4.2. 10g0,1 5 + lOgO,l 2,
4.3. logs 50 —logs 2;
4.4. log, 8’;
45. log,; Y1609;
46.  -logy, 0,81 —2logy, 3;
Bapmuanr 2
1. Boruucnuts:
1.1. 63108637 1.2. 5logs13. 1.3 72+logr4. 14 loggi'
, ; 2. ; 3. ;1.4 57
1.5. log;s8 ; 1.6. 598502
2. BBISICHUTB PU KaKuX 3HAUYEHUSX X MMEET CMBIC BBIPAXKCHHE:
21, logp,(7—x); 2.2. logz(x* — 16); 2.3. logs 7+23X;
3 X=
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4.1.
4.2.

4.3.
4.4.
4.5.
4.6.

BrauciuTh:

31+logs8, 39 gzZlogs3, 33

BrruucinTh:
10g12 3 + 10g12 4‘,
log14 +log:1 9;

6 6

log, 192 — log, 3;
log; 919;

log,s 1/225;

oo L — Log. 2.
210835 ~ 310835,

22
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CamocrosiTesibHas pabora Ne/ Ha Temy: PemieHune nokasareJbHbIX H JIOrapupMuYecKuX

YPaBHEHHUI U HEPABEHCTB

Lens: 3HaTh METOMBI PEIIEHUS] TTOKA3aTENbHBIX U JTOTapu()MUYECKIX ypaBHEHHH U HEPABEHCTB,

MIPUMEHATH UX MIPH PEIICHIH yIIPaKHEHUH.
TeopeTnuecknii MaTepuaJl

Crenenu yucesa ot 0 1o 10

n 0 1 2 3 4 5 6 7 8 9 10
2" |1 2 4 8 16 32 64 128 256 512 1024
3" |1 3 9 27 81 243 729 2187 6561 19683 | 59049
4" |1 4 16 64 256 1024 | 4096 16384 | 65536 | 262144

5" |1 5 25 125 | 625 3125 | 15625 | 78125 | 390625

6" |1 6 36 216 | 1296 | 7776 | 46656 | 279936

7" |1 7 49 343 | 2401 | 16807 | 117649

8" |1 8 64 512 | 4096 | 32768

9" |1 9 81 729 | 6561 | 59049

10" |1 10 | 100 | 1000 | 10000

PelweHne KBagpaTHbIX YPaBHEHMIA:

a-x>+bx+c=0
D = b? — 4ac,

-b+Vd
2a

Eciu D > 0, TO X1, =

-b
EcnnDzO,Toxzz

Eciu D < 0, TO KOpHe# HeT

®OopMy bl COKPALLEHHOTO YMHOXEHMA:
(a + b)? = a? + 2ab + b?

(a — b)? = a%? — 2ab + b?
a’—b*=(a—b)-(a+b)

(a + b)? = a® + 3a®b + 3ab? + b3
(a — b)? = a® — 3a®b + 3ab? — b3

CBoiicTBa cTeneHem

CBoiCTBa KOPHEI N-0i cTENeHn

1. a™-a" =am™"
2. @ gmn
an

3. (@™ = a™"
4, a-b" = (a-b)"
5. an = Yam
6 a ==

: po
7. a®=1

1. Nab = 3a- Vb
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IoxkasaTeabHOe ypaBHEHHE — 5TO ypaBHEHHE, B KOTOPOM HEM3BECTHOE COZIEPIKUTCS B
T0Ka3aresie CTeNeH

Pemenne noka3aTeJibHbIX ypaBHeHHIi. MeTo BLIHOCA 32 CKOOKH

OO0pa3ubl peleHus

1. Pemuth ypapHenue: 3%t —2-3%¥72 = 25

B 11€BOi1 4acTU BBIHOCHUM 32 CKOOKH CTeIeHb C HaMMEHBIIUM I10Ka3aTeleM, TO ecTh 3¥ 2. B

pe3yNbTaTe MOTYYHM:

~ 3x+1 2. 3x—2
32 =25

3x—2 - 3x—2

3x—2(3x+1—(x—2) _ 2) — 25
3X-2(3xH1X42 _ 9y = 25
3¥2(33 —2) = 25
3%¥72.25 =25
3¥2=1, 3*2 = 3% orcroga cregyer,yTo X = 2.
OtBert: x = 2.
YpaBHeHus1, CBOAsSIIIMECS] K KBAIPATHBIM (METO/1 3aMEeHbI)
OO0pa3ubl pemieHust
2. Pemuts ypaBHenue: 4% + 2Xt1 — 24 =0,
Penrenne: 3amMeTuB, 4ToO 4 = 2H)* = 2% =(2%?% a 2xt1=2.2¢%
[lepenuiem 3a1aHHOE YpaBHEHUE B BHJIE:
(224 2-2=24=0
BBonuM HOBYIO nepeMeHHy0: t = 2%, TorJa ypaBHEHHE PUMET BH/I:
t> +2t—24=0
PemuB kBagpaTHOe ypaBHeHUe, momyuynM:  t; =4, t, = —6. Ho Ttak kak t = 2%, 10 Ha/O
peIuTh 1Ba YpaBHEHUS:
2 =4 U 2% # —6
PemmMm nepBoe ypaBHeHuUeE:
2X =22 orcroga creayer,4To X = 2.
PaccmoTpuM BTOpOE ypaBHEHUE.
Bropoe ypaBHeHHEe He UMeeT peleHus, Tak kak 2* > 0 1t 1r00bIX 3HaYeHUH X.

Ortser: 2.
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OO0pa3usbl pemieHust Jorapu(pmMuvecKux ypaBHeHUH
1. PemmnThs ypaBHeHHe:
log;(x —2) + logz(x + 2) = logz(2x — 1)

Pemienue: Vcnons3ys Gpopmyiny: log, x +log, v =log,(x - y), 3amerHnm cymmy jorapupmMos

MIPOU3BEICHUEM:
logs((x—2) - (x+2)) =logz(2x — 1)
x2—4=2x-1

x?—4—2x+1=0
x2-2x—-3=0

X1 =3; X, =-1.

IIpoBepka:
X; =3

log3(3 —2) +log;(3+2) =logz(2:-3—-1)
log; 5 =log3 5

X =—1
log3(—=1—2) +log;(—1+ 2) =log3(2 - (—1) — 1) - He cymIecTBYET.
OtBer: x= 3
2. Pemuth ypaBHeHue:
logZx + log, x — 2 = 0. Hcnosib3yeM METO/ 3aMeHBI.
log,x=t = t2+t—2=0
ty =1, t, = —2. [logcTtaBuM B 3aMEHY.
log,x=1=>x=4'=4, log,x=-2=x= 472 =L =

1
OmBer:x=4; Xx= e

O0pa3ubl penieHUs1 NOKA3aTeJIbLHbIX HEPABEHCTB

1. Pemmuth HepaBeHCTBO 2X — 2X72 < 3,

Pemenue:

BBIHOCHM 3a CKOOKH CTENeHb ¢ HAMMEHBIINM TT0Ka3aTeNeM, T.e. 2X7 2,

Momyunm: 2X72(22 — 1) < 3,

2X <1, Tak Kak 2% = 1 To
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Tak kak ocHOBaHMe 2 > 1, TO HEpPABEHCTBO PAaBHOCHIIBHO HEPABEHCTBY TOTO ke cMbIcia X < (.
Otser: X € (—0; 0).
2. PemuTh HepaBeHCTBO 72X — 8- 7%+ 7 > 0
Pemenue.
3amenuM : 7 =t,t > 0;
[Tonyuum HepaBeHCTBO: t2 — 8t + 7 > 0. TpexuieHn t? — 8t + 7 pa3n0kKuM HA MHOKUTEIIHU:
t—=7)(t—-1)>0.
t<7;t>1.
7*<7, a=7>1, 10 x<1
7X>1, 7* > 7% a=7>1, To0o x>0.
Otser: X € (—o0; 1) U (0; ).

OO0pa3ubl penieHust J0rapupMu4ecKuX HEPaABEeHCTB.

1. PeminTh HepaBeHCTBO:
Nen/m | Bapuanr 1 Bapuant 2
1 3¥t2 — 3Xx =72 2Xx — 2% % =15
2 2-3%t3 —5.3%2 = 1443 3x~1 4 3x2 4 3%3 =3159
3 2% £3.2—10=0 2-4—5.2°42=0
4 1\ 1\¥ 1\" 1\*
(g) _5.(3) _e=0 4'<E> +15'(Z) _4=0
5 log2x — 2logsx —3 =10 logZx —4log,x+3 =0
6 log, 2 = log, x* —log, 8 log, x* = log, 2 + log, 18
7 logo.7(x + 3) +logg.; (x — 3) logy1(x +2) +1ogy1(x — 2)
=logo;(2x — 1) =log;; (2x—1)

[MokasaTenbHbIe U JIOTapUPMUYECKHE HEPABEHCTBA
1 X 1 2542 < () [\3xFTE 1.\ 3%45

G5 +G) >
2 7X>7%1+6 2Xt2 _2X > 96
3 72X -8 7*+7>0 9X —6-3* < 27
4 02%—-12-0,2+02>0 1\ 1\"

) -8G) +7<0
5 log,(2 —x) <log,(3x + 6) log, 5(4x — 5) >log, 5(3x — 6)
6 logé(l —2x) > logé(Sx + 25) logpg(2x — 3) <loggg(3x—5)
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Tema: Tpuronomerpunyeckue GpyHKUHH
CamocTosiTe1bHasi padota Ne8 Ha Temy: McnoJib30BaHMe TPUTOHOMETPUUYECKHX (hOpPMY.T
JJIS IPe00OPa30BAHUSA TPUTOHOMETPUYECKUX BbIPAKEHU I
Ilenb: 3akpenuTh HaBBIKU IPEOOPa30BaHUS TPUTOHOMETPHUUECKUX BBIPAXKECHUH.

OcHoBHbIE (hopMyJIbI TPDUTOHOMETPUH

2

sin®x + cos®x = 1;

2 2

sin“x =1 — cos*x;

cos’x = 1 — sin’x;

sinx cosx
tgx = ; ctgx =

cosx sinx ’

1 1
tgx-ctgx =1, tgx= ctgx’ ctgx = Py

CHHYC M KOCHHYC CYMMBbI M Pa3HOCTH apTyMeHTOB:

sin(a + B) = sinacos B + sinf + cosa
sin(e — B) = sinacosff —sinf + cosa
cos(a + ) = cosacosf3 —sinasinf
cos(a — ) = cosacosf + sinasinf
e+ ) =g

@opmyJibl IBOIHOTO apryMeHTa:
sin2a = 2sina cosa

cos 2a = (cos a)? — (cos a)?

®opMy.ibl NOHMKEHHS CTENeHN:

1—cos2a
2

1+ cos2a
2

IIpeoOpa3oBanne cyMM TPUTOHOMETPUUYEeCKUX (GYHKIUI B IPOU3Be/AeHUeE:

a+ a—
sina + sin § = 2 sin z'gcos ZB

: . a—f a+p
sina —sin§ = 2sin 50—

a+ a—pf
cosa + cos S = 2 cos cos
2 2
. at+p  a-p
cosa — cosfB = —2sin > sin—;

Bapmuanr 1 Bapmuanr 2

(sina)? =

(cosa)? =
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1. BplunciauTe BBIpaKEHUE, UCIIONB3YS
(bopMyIBI CHHYC U KOCUHYC CYMMBI U

Pa3HOCTH apryMeHTOB: sin 105°

1. Beruucnurs BelpaxkeHue,
UCTIONB3Ys (OPMYIIBI CHHYC U KOCUHYC

CYMMBI U Pa3HOCTH apryMeHTOB:cos 15°

2. YIIpOCTUTH BBIPAKEHUE, UCIIONb3YsI
(bopMyIBI CHHYC U KOCUHYC CYMMBI U

Pa3HOCTH apTyMEHTOB:
(T 1.

2.1. sin (§ + a) - Esm a

2.2. sinasinf + cos(a + )

2.3. cos(a — B) — cosacosf

2.4. sin(a + B) + sin(a — B)

2. YIpocTuTh BhIpakeHUE,
UCTIONB3Ys (OPMYIIBI CHHYC U KOCUHYC

CYMMbI U Pa3HOCTH apryMEHTOB:
T V2

2.1. cos (Z + a) +7sina

2.2. sin(a+ B) —sinasinf

2.3. sinacosfB — sin(a — pB)
2.4. cos(a — B) —cos(a + B)

3. Haiinure 3HaueHne BeIpaXkeHus,
UCHOJb3Ys GOPMYIIBI CHHYC U KOCUHYC

CYMMBI U PA3HOCTH apr'yMCHTOB!:

3.1. cos107° cos 107° + sin 107° sin 17°

3.2. sin 63° cos 27° + cos 63° sin 27°

33 T /S S 4
3. cos 5 cos - —sin_osin

34 s s s T T
4. sin -5 cos 7 — cos sin 7
cos 105° cos 5° + sin 105° cos 85°

sin 959 cos 5% — cos 959 sin 1859

3. Haiinure 3HaueHne BoIpakeHus,
UCTOJb3Ys (OPMYIIBI CHHYC U KOCUHYC

CyMMBI H Pa3HOCTH apryMeHTOB:
3.1. cos36°cos24° — sin 36° sin 24°

3.2.5in51% cos 21° — cos 519 sin 21°

5m 3 5m  3m

3.3. cos;cos?+sm?sm§
. 2m T 2w
3.4. smEcos§+cosEsm§

sin 75° cos 5° — cos 759 cos 85°
c0s 3759 cos 5% — sin 159 sin 3659

4. JloKakuTe TOKACCTBO UCTIONB3YS

(hopMyITBI CHHYC U KOCHHYC CyMMBI U

Pa3HOCTU apryMCHTOB!

41.sin(a + B) + sin(—a) cos(—f) == sinf cosa
4.2. sin(30° — @) — cos(60° — a) =

—/3sina

4. JloxkaxkuTe TOXKIECTBO
UCIIONB3Ys GOPMYJITBI CHHYC U KOCUHYC
CYMMBI U Pa3HOCTHU apTYMCHTOB:
4.1.cos(a + B) + sin(—a) sin(—p) =

= cosacosf
4.2. sin(30°—a) +sin(30°+ ) =

cosa

1. YIpocTuTh BeIpa)kKEHUE, UCTIOIb3YsI
(GbopMyIibl IBOITHOTO apryMeHTa:

sin 2«

= sina
cosa

cos2a

5.2. —_— Y = —sina
cosa —Ssina

5.3. 2sin15°cos 15°

5.Y1pocTuTh BhIpake€HUE, UCTIONIb3YsI
(GhOopMyITBI TBOWHOTO apTyMEHTA:
5.1. (cosa)? — cos2a

sin 6a
(cos3a)?

5.3. (cos75° — sin 759)?
5.4. (cos15%)2 — (sin15%)2
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5.4. (cos15° + sin 159)?

. 5
6.M3BecTHO, UTO Sina = Pt

T<a<nm
2

Hatigure: sin 2a, cos2a

6.N3BectHO, 9TO cosa = 0,8,
0<a<g

Haiinure: sin 2a, cos2a

7.13BeCTHO, YTO COS @ = % O<a< g 7.13BeCcTHO, UTO cos @ = Z' O<a< g
Haitigure: sin %, cos% Haiinure: sin %, cos%
8. [IpencraBuTh B BHI€ TPOU3BEICHHUS: 8.IlpeacTaBuTh B BUJIC TPOU3BEICHUS
8.1. sin40° + sin16° 8.1. sin10° + sin50°
8.2. sin20° —sin40° 8.2. sin52° —sin36°
8.3. cos15° + cos 45° 8.3. c0s20° + cos40°
8.4. cos46° — cos 740 8.4. cos75° — cos 15°
9. [IpencraBuTh B BHJIC TPOU3BEICHHUS: 9.IlpencraBuTh B BUE POU3BEICHHUS:
1 3
9.1. -~ cosa 91. — 4+ sina
9.2. cosa + Sina 92 Sina -cosa
cos 68° — cos 22° sin130° + sin 110°
93 9.3.

sin 689 — sin 229

cos 1309 + cos 1100

10.lokakute, 4TO BEPHO PaBEHCTBO
UCTONB3ys GOpMyIbl MPeoOpa3oBaHUs CyMM
TPUTOHOMETPHUECKUX (DYHKIIUN B
IIPOU3BE/ICHNUE:!

sin 20° 4 sin40° — cos 10° = 0

10.lokaxkute, 4TO BEPHO PABEHCTBO
UCTIONB3Ys GOPMYIIBI TIPe0Opa3oBaHUs
CYMM TPUTOHOMETPUYECKHUX (PYHKIIUH B
IIPOU3BENICHUE:!

cos85% + c0s35% —cos25% =0
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CamocrosiTeibHasi padota NeQ Ha Temy: PelleHue TPUroHOMeTPHYECKUX YPaBHEHMIt

[{enb: 3HaTh METOABI PELLIEHUS TPUTOHOMETPUYECKUX YPAaBHEHUHN U IPUMEHSATH X IIPU

pELICHUH YIPa)KHEHUH.
TeopeTuveckuii MaTepuaJl
DopmyJIbl 111 TOBTOPEHUS
arcsin(— a) = — arcsin a
arccos (—a) = m — arccos a
arctg (—a) = — arctg a
arcctg (—a) = m — arcctg a

O6mme popmyibl pelieHUs] TPUTOHOMETPHUYECKUX YPABHEHU I

L. sinx=a, |a| <1; II. cosx=a, |a] <1
x= (—1)™arcsina+ mn, nez X = tarccosa+ 2mn, nez
Il tgx=a, a-—moboe gucio IV ctgx=a, a-mrboe uncio
X =arctg X + mn, nez X= arcctgx + 1n, nez

YacTHble pelieHUsi TPUTOHOMETPUYECKUX YPaBHeHHil

sin x=0 sin x=1 sin x=-1
X=TN, NEZ X=- + 21n, nez X=— + 21n,
nez
cos x=0 cos x=1 cos x=-1
x=Z + Ttn, nez X= 21N, N€z X=T + 27n, nez
2

3HauyeHMe TPUIOHOMETPHYECKHUX (PYyHKUMIT

rpaa 0o 30° 450 60° 90°
paguan 0 n n n n
6 4 3 2
sina 0 1 V2 V3 1
2 2 2
Ccos a 1 V3 2 1 0
2 2 2
tg a 0 V3 1 V3 HE
3 CYILIECTB
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ctg a He V3 1 V3 0
3

CYIIECTB

DopMybl Uil IOBTOPEHUS:
ax?+bx+c=0, D=b*>—4-a-c.
Eciu D > 0, To KOpHU KBapaTHOTO YPaBHEHHSI HAXOIUM TI0 (hopmyIie:
—b + Vb2 — 4ac
2a

OO0pa3ubl pelieHUs TPUTOHOMETPUYECKUX YPABHEHUI BTOPOIro NMOPSAAKA:

Oo6pa3zeuNel

X12 =

Pemnts ypaBHeHueE:
2sin?x — 5sinx+ 2 = 0
Pemenne. Beenem HOBYIO epeMeHHYI0: Z = Sin X. Toraa ypaBHeHue IpuMeT BU;: 222 — 52 + 2

1
=0. Pemiast kBaipaTHOE ypaBHEHUE HAXOMUM Z1 =2 U Z2 = —

. . 1 .
3nauut, 1160 SIN X =2, ymbo SIn X = 5 ITepBoe ypaBHEHHE HE UMEET KOPHEH, @ U3 BTOPOTO

HaXoJuM
1
x= (—1D" arcsmz + Tn, nez

U
X = (—1)“g+ tNn, NEZ

Oo0pa3zen Ne2
PemuTh ypaBHeHHeE:
cos?x — sin?x — cosx = 0
Pemienue:
Bocnonb3yemes TeM, uto sin’x = 1 — cos?x
Torza 3ajaHHOE YpaBHEHHE MOKHO 3aIlICaTh B BUJIE:
cos?x — (1 — cos?x) — cosx = 0
ITocne npeoOpa3oBaHus OTYIHM:
2cos’x—cosx—1=0
BBesieM HOBYIO IlepeMeHHYI0 Z = COS X. Tora 71aHHOe ypaBHEHHE TIPUMET BHI:

1
27? -7 -1 =0. Pemas ero, Haxomum 21 = 1, Zo =— -

1
3HayuT, 1100 COS X = 1, mubo COS X = — >

Pemias nepBoe ypaBHeHHe COS X = 1, Kak 4acTHOE, HAXOJUM €r0 PeIlIeHHE
X = 27mn, nez.
Pemias BTOpoe ypaBHEHUE, HAXOIUM PEIICHUE:
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1
X= 4arccos (— E) + 2Tn, nez

1
XxX= =+ (11 — arccos§> + 2Tn, nez

Xx= F(m— g) + 2mn, nez

X = iz?n+ 21N, nez
Oopa3sen Ne3
Pemnts ypaBHeHueE:
3sin?x — 2v/3 sinxcosx + 5cosx = 2
Pemienue:
C umcioM 2, cofiepKaluMes BO IPaBoii 4acTH, HOCTYHHM CJIEAYIOIUM 00pa3oM. M3BecTHo,
4TO Sin?x + cos2x = 1 - 3TO TOXECTBO BEPHO IS JTIOOOr0 3HAYEHHS X.
Torma 2(sin?x + cos?x) = 2sin®x + 2cos?x = 2.
3aMeHUB B IEPBOM ypaBHEHHHU 2 HA 2sin’X + 2c0s2X , HOTyduM:
3sin?x — 2v/3 sinx-cosx + 5cos?x = 2sin?x + 2co0s?x
3sin?x — 2v/3 sinx-cosx + 5cos?x — 2sin?x — 2cos?x = 0
sin?x — 2v/3 sinxcosx + 3 cos?x = 0
O6e yacTH ypaBHEHHs Pa3ieliM Ha COS? X TOYIEHHO

sin?x  2v3sinxcosx 3 cos2x

cos?x cos?x * cos?x
Tak kak % = tgx, TO MOJy4eHHOE YpaBHEHHUE 3aMHUIleM B BUJIE:
tg?x - 24/3tgx +3 =0
BBens HOBy1O nepemMeHHyto t=tg X, mosryduM KBaJpaTHOE ypaBHECHHE:
t2 — 2+/3 t +3=0, pemras ypaBHenue, monydum: t = /3
Urax, tgx=v/3
x=arctg V3 + mn,

_T

X= 3 + mn, neZ.

Pemmth caMmoCTOATEILHO
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Bapmuanr 1 Bapmuanr 2

1. Pemuth ypaBHEHUS: 1. Peumnts ypaBHeHUS:
1.1.  2cosx—-+v2=0 1.1. V3tgx-1=0
1.2. tg2x+1=0 1.2.  2sin (_ ’Zﬁ) -1
13, sin(3+7)=1 13, 2cos (2x+3)=—V2
2. 2. OnpenenuTh Ynucio KOpHEn 2. HaiiuTe HanMeHbIIHiA
YPaBHCHUS HOJIOKHUTEIIbHBINA KOPEHb YPABHECHHSI
3ctg 2x — /3 = 0 npuHaAIEKAIKIX OTPE3KY sin (x B g) _ \/?5
!
Pelmuts ypaBHEHHMS: Pelmurs ypaBHEHHS:
1. 3sin?x — 5sinx —2=10 1 6C0s?X + cosx —1 =10
2. 3cos?2x + 10cos2x + 3 =0 2 2sin?2x — 3sin2x +1=0
3. 3cos?x + 10cosx + 3 =10 3. 2sin’x —3sinx+1=0
4, 2sin?x + 3cosx = 0 3 5c0s?X + 6sinx —6 =0
5. 3tg? + 2tgx —1 =0 4, 2tg’x + 3tgx —2=0
6. 2sin?x — 5sinxcosx + 2cos?x =0 |5 3cos?x + 10sinxcosx + 3sin?x =
7. 2cos?x — sinxcosx + 5sin?x = 3 0

6 2sin?x — 3sinxcosx + 4cos?x = 4
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Tema: BekTopbl M KOOPpANHATHI. Y paBHeHHe JUHUNA. CHCTeMbl JTHHEHBIX YPABHEHHI

CamocrosiTebHasi pabota NelO Ha Temy: /leficTBHe Ha/l BeKTOPAMHU B KOOP/AMHATHOM
dopme

Hean: 3HaTh npaBuia ISHCTBUS HAJ BEKTOPAMH U YMETh UX MPHUMEHSTH ITPH BBIYHCICHUSX.

TeopeTuueckuii MmaTepuan

OTIIOXKUM BEKTOP TaK, YTOOBI €0 HAYaJI0 COBIANIO ¢ HAYalIOM KOOpAHHAT. Torna KOOpAHHATHI €ro
KOHIIA Ha3bIBAIOTCS KOOPAMHATaMu BekTopa. OG03HauMM 1, ], k BEKTOpHI ¢ koopaunaaramu (1, 0, 0), (0, 1, 0),
(0, 0, 1) coorBeTcTBeHHO. VX NIITMHBI paBHBI €IWHUIIC, @ HAIPABICHUS COBIAAAIOT C HAPABICHUSIMHU
COOTBETCTBYIOIINX Ocel KoopAHHAT. byeM H300paXkaTh 3TH BEKTOPHI, OTIOKEHHBIMH OT Hayalla KOOPJMHAT U

Ha3bIBATb UX KOOPAWHATHBIMU BEKTOPAMMU.

Teopema. Bextop d uMeeT KoopauHATHI (X, Y, Z) TOra ¥ TOJIBKO TOrJa, KOTAa OH
npejcraBuM B Bune d = xi + yj + zk/

Bapuanr 1

Neni/m | Ha3Banue onepauuun Dopmy.Jibl

1 d(1;,-2;3), b{4;0;,—1}

HaiiTu cyMMy BEKTOpPOB

H+B{x1+x2; Yi+Y¥2;2z1+23}

2 d{4;1;, -3}, b{0;-5;2}

HaiiTu pa3HOCTH BEKTOPOB

a—b{x; —x;; Y1—Y2; Z1 — Z3}

3 a{-1;3;1}, § —uucio §=-3
HaiiTu npousBenenne
BEKTOPA HA YHCJI0 8d{s - x; 6y ; 6z}

4 Touka A(1;2; —3) Touxa B (-3;4;-1) Touka C- cepeauna
BbruncanTs KOOPAUHATHI orpe3ka AB. C(x.; V.; Z.)

cepeIHHBI 0TPe3Ka

X, = X1 +x2' ye N +}’2’
2 2
21+ 2
Ze=—7F—
5 Touka A(5;0; —3). Touka B (-1;4;-7).Haxoaum

HaiiTn KOOPAMHATEI BEKTOPA | koopauHaThl BekTOpa AB. M3 KOOpPAMHAT KOHIA

BBIYMCJIUTH KOOPAUHATHI HAYaJJ1a BEKTOpa

E{xz —X1;Y2 — Y1, 22—21}

6 HaiiTu 1JIMHY BeKTOpa a{5;1;-1}
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l[d| = /x% + y2 + z2

7 BBIYHCIUTD CKRAJIAPHOE ai-2;3;7}, l_,’{_g; 0;2}
npou3BeeHne BEKTOPOB
A-b=x1X+y1 V2 +212;
8 d(2;0;1}, b{-3;1;2}
HaiiTn KOCHHYC yriia Mexny
BEKTOpaMu x1 . xZ + yl . yz + Zy°Zy
cosa =
\/x§+y%+z§-\/x§+y%+z§
9 IIpu kakuX 3HAYEHUSAX TN U aim; 3;1)}, B{l; n; 2}
N BEKTOPbI KOJJIMHEAPHBI?
X __%_,
X2 Y2 23
10 IposeprTe d{—4;0;1}, b{2;7;8}
NnepneHInKyJIIPHOCTD
BEKTOPOB X1 X2 + Y1:Y2 + Zq1'Zy) = 0- yciaoBue
NePNeHINKYJISIPHOCTH BEKTOPOB
Bapuanr 2
Neni/n | Ha3Banue onepauun Dopmy.Jibl
1 d(2;-3;4}, b{-1;2;0}
HaiiTn cymMy BeKTOpPOB
(_1'+B{x1 +x2; Y1 +y2; Zq +Zz}
2 a{4;-5;7}, b{3;-1;2}
HajiTu pa3HoCTh BEKTOPOB
a—b{x;—x; ¥y1—Y2; 21— 23}
3 HaiiTu mapou3BeneHue Ha a{—2;4;0}, § —uncio & =—4
YHCII0 sa{é
- x; 8y ; 6z}
4 Touka A(—3:1;2) Touka B (2;-3;1) Touka C- cepenuna
Be14ucanTe KOOPpAUHATHI orpeska AB. C(x.; V.; Z;)
cepeanHbI 0Tpe3Ka
X =x1+x2 =J’1+y2
c 2 ) yc 2 )
Zq + Zy
Z,. =
¢ 2
5 Touka A(6; —3;4). Touka B (1;-4;7).

HajiTu koopaAuHATHI BEKTOpa
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Haxonum koopamHaThel BekTopa AB. U3 koopamHAT KOHIA

BBIYUCIUTH KOOPAUHATHI HAYAJ/Ia BEKTOPA

A_B){xz —X1;Y2 — Y1, 22—21}

6 HaiiTu JyiMHy BeKTOpa a{7;2; -1}
ld| = /x% + y2 + z2
7 BBIYHCIUTB CKAJISIPHOE a{-3;2;9}, b{-7;0;3}
npou3Be/ieHHe BEKTOPOB
A b=x"x+Y1" Y, +21° 2
8 a{4;1;0}, b{-5;3;1}
HaiiTn kocuHyc yria mexay
BEKTOpaMHu X1 X2 + yl . yz + Zq°Zy
cosa =
[BHvi+a [Brt+a
9 IIpu Kakux 3HaYeHUAX MU N | G{m; 5; 3}, B{z; n; 4}
BEKTOPbI KOJJIMHEAPHBbI?
X __%_,
X2 Y2 23
10 IIpoBepbTe a{o; —3;2}, 5{9; 4;6}
NepHeHIuKYJISIPHOCTD
BEKTOPOB X1 X2 + Y1:Y2 + Zq'Zy = 0- yciaoBue

NEPHECHAUKYJJISIPHOCTH BEKTOPOB
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CamocrtositenbHas padora Nellna temy: 7Ku3Hb M J1eITEJIBHOCTh MATEMATHKOB-Y4€eHbIX

Hean: pacipuTh KPyro3op y4amuxcs, IO3HAKOMUTb C KU3HBIO U JCSITEIbHOCTBI0 MATEMATUKOB —
YUCHBIX.

3aganue 1ia yyamuxcsi. Hanucarpb coodienne Ha 3a1aHHYIO TeMy.

CooO1ieHne — 3To COKpalleHHas 3aluch HHPOPMALUK, B KOTOPOH JOIKHBI OBITh OTPa’KEHbl OCHOBHBIE
MOJIOXKEHUSI TEKCTa, COINPOBOXKIAIOIIUECS apryMeHTaMH, 1—2 caMbIMU SIPKUMH M B TO K€ BPeMsSI KPAaTKUMH
pUMepaMH.

Coo0uieHne COCTaBIsIeTCsS MO HECKOJIBKMM HCTOYHMKAM, CBSI3aHHBIM MEXIY COOOH OZHOM TeMOH.
BHauazne u3y4aercst TOT UCTOYHHUK, B KOTOPOM JaHHas TeMa H3JI0KEHa HauOoJjiee IOJIHO M Ha COBPEMEHHOM
YPOBHE Hay4HBIX M NPAKTHYECKUX AOCTIKEHUI. 3anmcaHHOE COOOLICHHE MOMOJIHACTCS MAaTEpHaIOM APYIHX
HUCTOYHHUKOB.

Oransl MOATOTOBKH COOOILEHHS:

1. IIpounraiite TEKCT.

2. CocTaBbTe €r0 pa3BepHYTHIN ILJIaH.

3. [lomymaiiTe, Kakue 4acTH MOXKHO COKPaTHTH TaK, YTOOBI colepKaHWe ObLIO MOHATO MPAaBHILHO U,
IJIaBHOE, HE UCYE3IIO.

4. O0benMHUTE OJIM3KHUE 110 CMBICITY YaCTH.

5. B Kaxmo# 4YacTH BBLICIHTE TJABHOE M BTOPOCTENEHHOE, KOTOPOE MOXKET OBITh COKpAIlIeHO MpH
KOHCIEKTHPOBaHUH.

6. Ilpu 3amucu crapaiiTech CIIOKHBIE MTPEI0KEHHS 3aMEHUTh MPOCTHIMH.

TemaTtnueckoe M CMBICIOBOE €IMHCTBO COOOIIEHHS BBIPAXKaeTCs B TOM, YTO BCE €r0 KOMIIOHEHTBI
CBSI3aHBI C TEMOM NIEPBOUCTOYHHUKA.

CooOmieHre JOKHO coAepkaTh MH(GOPMAIMIO Ha 3-5 MHMH. U CONPOBOXKIATHCS IPe3eHTalMeid,
CXe€MaMH, pUCYHKaMH, TaOJIUIIaMH U T.1I.

BbINOJHUTH CAaMOCTOSATEIBHO:

Hanucatp coo0menue Ha Temy: «MaTeMaTHKH - U3BeCTHbIE yYeHbIe» (Ha BbIOOP).

1. Huxkomnaii JIobaueBCKHiA; 11. Pene Jlexapr;

2. Codps KoBanesckas; 12. Opapuct l'amya;

3. Hwukomaii boromo6os; 13. Kapmn Beitepmrpacc;

4. ['puropwii [lepensman; 14. [Teep Depma;

5. [apnuyTnii YeOpiimes; 15. Jlxon Heiiman;

6. BukTop CamoBHuYHI; 16. Kan JlamamOep;

1. JleonTnii MarHuIKuii; 17. Kirayc Mébmyc;

8. Bagumup bpanuc; 18. EBxnnp;

9. Koncrantun Iocce; 19. [Mudorop;

10. Awnnpeii Konmmoropos; 20. I'ordpun Brutbrensm JIEHOHUII.
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Tema: @yHkuuu, UX cBoiicTBa U rpaguku. IIpenesnl 1 HenpepbIBHOCTH
CamocTosiTebHasi padota Nel2 Ha temy: IlocTtpoenne rpagukoB pyHKINH

Hens: YMers no rpaduKy (pyHKIINU OMIPENEINUTE €€ CBOMCTBA. YMETh CTPOUTH rpaduku PyHKIINH.

BapuanT 1

1. Tlo rpaduxy pyukuuu y = f(x), n300paskeHHOMY Ha PUCYHKE, OMPEIICITUTE TPOMEKYTOK
yObIBaHUS ()YHKIIHH:

1. (—x;5]; 2.(—6;4); 3.[-6;4]; 4. [4; ).

2. Ilorpaduxy dpyakmuu y = f(x), n300paK€HHOMY Ha PUCYHKE, OIPEIEIIUTh MAKCUMYM
U MUHUMYM (QYHKIHH.

3. [To rpaduky dbyakuu  y = f(x), ©300paKCHHOMY Ha PUCYHKE yKa3aTh 00J1acTh
orpesiesieHus 1 001acTh 3HaUCHUS (PYHKIHH.

4. ITo rpaduky pynkuuu y = f(x), n300paxkeHHOMY Ha PUCYHKE, YKa3aTh

npoMexyTku, rae f(x) > 0.

\Y

5. Haiitu o6nacts onpenenenns GpyHKkimu y = vVx — 4.
L[40); 2. (450); 3.(—0;4]; 4.(—0;4)

6. VYkaxure HanbonbIree 3HaueHne Gyukmu y = 2x — 10 Ha otpeske [—1; 2].
1.-12; 2.8; 3.—6; 4.-2.

7. Tlpu Kakux 3HaA4YEHHSIX X QYHKIUSA Y = 2X — 4 IPUHUMACT TOJIOKUTEIbHbBIC 3HAUCHHUS?
1.[=2;0); 2.(2;0); 3.(=;0,5); 4. (—oo;2].

8. Haiimure Hymu Qpynkuuu y = x2 + 2x.
1. {—-1; =2}; 2.{0}; 3. {0;2}; 4. {0;-2}.

9. Iocrpoiite rpaduk pynxmuu: y = (x — 2)2 + 3

Bapuanr 2

1. Tlo rpaduxy ¢pyakmmn y = f(x), n300pa)keHHOMY Ha PUCYHKE, OIIPEIEIIUTE MMPOMEKYTOK
BO3pacTaHust (QyHKIIUH.

1.(—o0;4]; 2.[-5;4]; 3.(—5;4); 4.[4;x).
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2. [Tlorpaduky pyakmun y = f(x), n300paXKCHHOMY Ha PUCYHKE, ONPEACTUTh MAKCUMYM

1 MUHUMYM () YHKITHH.

3. [To rpaduky dbyakuu  y = f(x), ©300paKCHHOMY Ha PUCYHKE yKa3aTh 00J1acTh
orpesesieHus 1 001acTh 3HaUCHUS (PYHKIHH.

4, [To rpaduky dyskuu Y = f(x), n300pakeHHOMY Ha PUCYHKE, yKa3aTb
npomMexyTku, Tae f(x) > 0.

kY

Py
Bl LY

\

o 5
5. Haiitu obGnacte onpeneneHus QyHKIHA Y = o

1 (=0, =) U(—=4;0); 2.(=40); 3. [4; ©); 4. (—o0; —4]U[4; ).
6. YKaxuTe HaMMEHbIee 3HaYCHUE QYHKIUU Y = é Ha otpeske [0; 2].
1-1; 2.-2; 31, 405

7. Ilpu kakux 3HaUeHUsX X QpyHKIUA Y = 3X + 6 NPUHUMAET OTPULIATEIbHbIC 3HAUCHUSA?

 (—=2; ©); 2.[2; ©); 3. (—o0; —2); 4, (—o0;2].

o<

. Haiinure nynu ¢pynkuun y = 3x — x2.
1. {—1; 3}; 2.{0; =3} ; 3. {0}; 4. {0;3}.
9. Ioctpoiite rpadux Gynkuun: y = (x + 2)? + 1.
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CamocTosiTebHast padora Nel3 Ha Temy: Bolunciienne npeaeja GyHKIuu

Llenb: 3HaTh noHATHE Tpeaeaa QYHKIMH B TOUKE, YMETh BBIYUCIATH MPEIEIbI U PACKPBIBATH
HEONPENEIEHHOCTH [ ] [ ]

Teopernuyeckuii MmaTepuall

DopMyIIbl U IOBTOPEHUS

1. limC = C, rune C = const

x—a
Crenyroliue TeopeMbl CIIpaBeUIMBbI MPH Mpeanonoxernn, uro Gpyukiun f(X) u g(X) umeror

KOHCUYHEIC IPEACIIBI IIPpU X—>a.
2. lim(f(x) % g(x)) = lim £(x)  lim g(x)
3. lim[/(x)- g(x)] = lim f(x)-lim g(x)
4. 1limC- f(x)=C-lim f(x)

X—a

S g(x)  limg(x)

lim f(x)
m / (x) npu limg(x)#0
OO0pa3zen pemenus:
1. Haiitu npenen:
111‘51(5x2—2x+1)=5-22—2-2+1=5-4—4+1=17.
2. Haittu npenen:

lim 22212 fgif 2]

(o]
HNmeeMm HCOMPCACIICHHOCTD = Yt00BI PAaCKpLITh €€, pa3aACIUM YUCIUTCIIb U 3HAMCHATCIIb

JipoOY Ha BBICIIYIO CTENEHb YMCia X, T.€. Ha Xo.

[Tonyuynm:
2x3 x | 5
A

x3  x3 x3

HpI/IMerlfl TCOPCMBI O BEIYUCIICHUHU MTPEACTIA, IMOJTYyUYUM:

. 2x3 . .
llm%—llm%+llm% 11m2—11mi2+11m 53 2
x—o00 X x—o00 X x—-00 X2 _ x—oo00 x—o00 X x—o00 X ]
3 2 1 1 1 1
limx—3+limx—3—11m — 11m1+11m——11m — 1
x—00 X x—00 X x—00 X x>0 X x-o0X

3. Haiitu npenen:

5x2 4+ 13x+ 6
1 hm [0]

2 3x2+2x—8
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Pemenue:

0
Hmeem HeompeneneHHOCTh p YToOb!I pacKphITH €€, Pa3IokKUM Ha MHOXKUTENN YUCIUTEND U

3HAMEHATENb.
. 52 +13x+6 (x+2)(5x+3) 5x+3 7 07
1m = = = —=
o B2+ 2x—8  xoe(x+2)(3x—4) xo23x—4 10
IIpumeyanue:
L1 . -0
limz=0 i 50,
lim = = 0; limis:O
x>0 X X=X
Pemuth caMoOCTOATEIBHO:
Bapuanr 1 Bapuanr 2
Haiitn yka3anHbIe peaesl: Haiitn yka3aHHble peaensl:
1. lign(sz —4x + 4) Llim(5 - 3x - x%)
X— Xo>—
V 2X
2 lim x+5 2.1im
X—4 X X—3 W/X + 6
3 i x*—1 31 X% — 4x
et L ot X2 — 16
- x2-36 X2 —2x
4. lim 4.1im
x»—-6 X+ 6 x—0 5x
x3—8 . x>+8
5.1im 5. lim
x>2 X — 2 x»>-2 X+ 2
Bapuanr 3 Bapuanr 4
Haiitn yka3anHble npeaensl: Haiitn yka3aHHbIe peaensl:
1;(1_1')£)n(x2 + 7x — 3) 1.1im (3 — 4x — x%)
\ 3x
x—4 2X x->1 +\2x + 14
3 lim 3. lim
.x—l>IZnX—2 .xlglx—3
5 x% + 5x 4 lim 4-x
M=% x4 16 — X2
x3 — 27 & lim 27
i . lim
5!41—{2 x—3 x>=-3 X+ 3
JdomosiHuTEILHOE 3a7aHMeE:
1. Haiitu yka3aHHbIE Ipeebl:
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2 2 3 2 4 3
. X“—=7x+10 . X“=9 . X°+2x“—4 . 2x*+7x°—1
1.lim———— 2.lim—— 3. lim ———— 4. lim ———
x—>2  X2—4 x—3 X2+2x—15 x—00 2x3—x—1 x—00  2X°+3
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CamocrosiTeibHas padora Neld na temy: I'eomeTpruyecknii CMbICJ IPOU3BOIHOM
LIGJ'II:Z Hmerts monsarue o reoOMCTPUICCKOM CMBICJIC HpOHSBOL{HOfI. Vmers HaXOOUTb TAHI'CHC yIJjia
HaKJIOHA KacaTeIbHOM K OCH OX.

TeopeTnveckunii MaTepua

VA f'(X,) =tga =Kk

k — yenosoit kos¢ppunyuenm
npsamoi (Kacamenobroir)

7

T'eomempuuecKkuii cMblcyt RPOU3EOONOIL: ecau K zpauKy ynkyuu 'y = f(X)
6 mouke ¢ aécyuccoit. X, MOIICHO NPOGECMU KACAMETBILYIO, HENAPANIEbHYIO OCU Y,
mo f '(Xo)ebtpamaem Yyenoeoit Kkorgppuyuenm Kacamenwvnoii, m.e. f '(X ) k

ITockonsky k — tg O, , mo eéepno pasencmeo f ,(XO — tg o

Peminth camocTOsITEILHO:
Bapmuanr 1

1. Haiitu yron mexxay kacarensHOH K rpaduky GyHkuuu y = f(x)B Touke ¢ abcrpccon X.
1.1, f(x)=3x2% xy=1.

12, f(x)= %xz, Xo = 2.

13.  f(x)=4/x, x,=4

1.4.  f(x) =5cosx, x,=

ENE

15,  f(x)=sin3x, xp= %
2. 3anucath ypaBHEHHE KacaTelbHOM K rpaduky ¢pyHkimuu y = f(x)B Touke ¢ abCIUCCOM X.
21, f(x)=x>—x3+3x-1, x,=0.

22.  f(x)=x3-2x, xo=2.

Bapuanr 2

1. Haiitu yron mexxay kacarenbHol k rpaduky GyHkimu y = f(x)B Touke ¢ aOCIUCCOH Xj.

1.1, f(x)=2x3, xo=1.
12, f(x)= ix“, Xo = 2.

13, f(xX)=3vx, x,=9

14, f(x) =4sinx, xy= g

15,  f(x)=cos5x, x5= 210_

2. 3amucarh ypaBHEHHE KacaTelbHOU K rpaduky GyHKIuH ¥ = f(X)B TOUKe ¢ abCIUCCOit X

21 f(x)=x*—x3+45x-2, x,=0.
22.  f(x)=x3+3x, xu=2.
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CamocrtositeibHas padora Nel5 Ha Temy: IlpumMeHeHre NPON3BOAHON K HCCJICJOBAHUIO
byHxunn

Lens: 3HaTh ycrmoBHs Bo3pacTaHusA, yObIBaHUS (HYHKIMH, TOUYEK MAaKCUMyMa M MUHUMyMa (DYHKITHH.
3HaTh CXeMy HcceoBaHus (PYHKIIMU U IPUMEHATH €€ P MMOCTPOSHUH TpaduKa.

IpusHak Bozpactauus GyHkuuy: Ecmm f/(x) > 0 B kax/10ii TOUKe HEKOTOPOTO IPOMEXKYTKA, TO HA
3TOM MpOMeEXyTKe pyHKuus f (x) Bo3pacraer.

Ipusnak yosBanus ynximm:  Ecmu f/(x) < 0 B K10l TOUKe HEKOTOPOTO MPOMEKYTKA, TO HA
3TOM MpoMexyTKe GyHKIus f (x)yObIBaer.

Ipu3nak Makcumyma dynxuun: Ecin dynkuus  f(x) HempepbiBHA B Touke Xo, a f/(x) > 0 Ha
untepBane (a;x,) u f/(x) < 0 Hamntepnane (X ; @), TO Xo ABIAETCA TOUKOH MAKCUMyMa.

Vupowmgnnas popmynrpoBka: Eciiu B ToUke Xo IPOU3BOIHAS MEHSET 3HAK C IUIFOCA Ha MUHYC, TO Xo
€CTh TOYKA MaKCUMyMa.

pusnak MuauMyMa QyHkun: Ecim dyskius f(x) HempephBHA B Touke Xo, a f/(x) < 0 Ha
untepBane (a;x,) u f/(x) > 0 ua untepsane (xg; @), TO Xo ABIACTCS TOUKOH MUHUMyMa

VYupoménnas ¢popmymuposka: Eciu B ToUke Xo MPOU3BOIHAS MEHSET 3HAK C MHHYCA HA IUTIOC, TO Xo
€CTh TOYKA MaKCUMyMa.

Cxema ucciaegoBanus GyHKIMH.

. Haxomum o0nacTh onpeneneHus;

. Brrunciigsem npou3BOIHYIO;

. Haxoaum cranioHapHbIE TOYKH

. OrmpezaenseM NPOMEXYTKA BO3PACTAHUS U YOBIBAaHUS;

. Haxonum Toukn MakcuMyMa U MUHUMYMa;

. Brruncnsiem skcTpeMyM (yHKITHH;

. [lanHble 3aHOCAT B Ta0OIHILY.

. Ha ocHOBaHMM TakoTo HccaenoBaHus CTpoUTCs rpaduk GyHKINY.

PemuTh caMoCTOSTENLHO:

Bapuanr 1

l. HaiiTi cTallMOHapHble TOUKU U TIPOMEKYTKU BO3PACTAHHUS U yOBIBAHUS
flx)=2x?-1

flx) = —x*+2x

f(x) = x3 + 2x?

fxX)=x3—6x2+9x—1

i T

. Haiitu sxkctpemym pyHKUINN

1. f(x) =3x% —2x

2. f(x) = cos2x

1. HccnenoBaTh GyHKIUIO U IOCTPOUTH Tpaduk

f(x) =x3-3x2+2
44



Bapuant 2

l. HaiiTi cTallMOHapHble TOUKH U IIPOMEKYTKU BO3PACTAHHUS U yOBIBAHUS
flx)=—x*+1

fx) =x%—4x

f(x) = x3 + 3x?

f(x) =2x3—3x2—-12x+5

R

Il. Haiitu sxctpemy™m GyHKIMn

1. f(x) = 3x — 5x?

2. f(x) = sin3x

I1. HccnenoBatrh GyHKIUIO B ITOCTPOUTH rpaduk
fx) =x3+3x2-1

BapuanT 3

l. Haiitu cTanimoHapHbIe TOUYKH U IIPOMEKYTKH BO3pACTaHUS M YObIBAHHUS
f(x) = —2x%+32
fx) =x%—4x
f(x) = —x3 + 6x2
f(x) =2x3 —6x% —18x + 4

A w0 npoe

Il. Haiitu skctpemym hyHKIMN

1. f(x) = 6x — x3

2. flx) =x%-¢*

1. HccnenoBath PyHKINIO U TOCTPOUTH TpauK

f(x) =—x3+6x%+2
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Tema: HHTErpaa u ero NpuJIoKeHus
CamocTosiTe1bHasi padoTa Nel6 Ha Temy: Boluncienue niomaaeil niaiockux puryp

].[e.m;: 3aKpCIIUTh 3HAHHWA, YMCHUA W HABBIKM HaXOXICHUA ILIOIAIN KpHBOJ’IHHCﬁHOﬁ Tparncumunu ¢
MIOMOIIBIO HHTETpana;

TeopeTuveckuii MaTepuaJl

Omnpenencuue: HeompenenennbiMm mHTerpajom ¢ynkuun f(X) HasbiBaeTCs COBOKYITHOCTBH
nepBOOOPa3HBIX (PYHKINH, KOTOPBIE OMPEIEIIEHBI COOTHOIICHUEM:

F(x) + C. 3anucwBaror: [ f(x)dx = F(x) + C, tme F(x)- ecTb HekoTOpas nepBooOpasHas
dynxmuu f(x) Ha sToM mpomexyTke, C — const. ITpu 3ToM 3HaK [ HasbIBaeTCA 3HAKOM MHTErpana,
f(x) - mompiaTerpanbHOi (yHkimed, f(x)dx - MOABIHTETPATbHBIM BBIPAKEHHUEM, X - MEPEMCHHAsI
uHTEerpupoBanus, C- HOCTOSHHAs MHTETPUPOBAHUS.

Omnepanyst HaXOXXJICHHsS HEOINPEISIIEHHOTO HWHTErpajia OT JaHHOW (YHKIWU Ha3bIBACTCA
WHTETPUPOBAHUEM JAHHOW ()YHKIIHH.

WuterpupoBanne — omnepauusi, oOparHas omnepauuu auddepeHupoBaHus. Y BCSIKOM
HeNpepbIBHON Ha JAHHOM MHTepBase (YyHKIHUHU CYIIECTBYET HEONPEACeICHHbII HHTEerpall.

Tabunua HeonpeaeJeHHbIX HHTETPAIOB

d 1
fdx=x+C fsinxdxz—cosx+C j—x=—arctg£+C
a’+x*> a a
xn+1
fx”dx = +C fcosxdx =sinx+C ftgxdx = —In|cosx| + C
n+1
dx dx
f— =lIn|x|+C f ——=—ctgx +C Jctgxdx =lIn|x|+C
X sin?x
f *d ax+C f dx tgx + J—dx 'X+C
=— =tgx +c = arcsin—
T costx Y JVaz — x? a
dx dx 1 xX—a
X 4 _ =
f{’dx—f +C jl+x2—arctgx+C sz—az 2aln|x+a|+c

CBoJiiCTBa HEONpe/IeJeHHOT0 HHTErpasa:
[dF(x) = F(x) + C;
[kf(x)dx =k [ f(x)dx;

[ir@ £ g@ldx = [ feadx t [ guax

ff(ax-l_b)dx:iF(ax-l-b)-pC;

Onpenesnenue: Ourypa, orpaHudeHHasi CHU3Y OTPE3KOM [a, b] ocu Ox ,cBepxy rpadhukom
HenpepbrIBHON (QyHKIUH y= f(X), MpUHUMAIOIIEH MOJI0XKUTEIbHbIE 3HAYEHHUSI , @ C OOKOB OTpE3KaMu

MPSIMBIX X = @, X =b Ha3bIBA€TCS KPUBOJIMHEHHON Tpaneuuen.

§ = J; f®)dx = F@)| b= F(b) - F(a).

46



Oo0pa3zen pemenus:
Boiuucnums niowiads Kpugonunennoi mpaneyuu, 02paHUYEHHOU
JUHUAMU
y=4-x’uy=0
Pewenue:
1.y =4 - x*- kBaapaTuyHas pyHKnus, rpadpuk — napadoa,

BETBHU HaNpaBJjieHbl BHU3, BepuiuHa (0;4)

-4

y =0 - ocb abcuuce.

2. Haiiném Touku nepeceyeHusi napagoini ¢ ocbio X: x%2 —4 =0;

x2=4 x=2, x=-2.

3. Haiiném nuomaas KpUBOJIUHEHOI Tpanenun no gpopmy.ie:

‘ x3\| 2 23 (-2)3
s:_jz(4—x2)dx=(4x—?> _2=<4-2—?>—(4-(—2)— 3 ):

_g-8,8-8 _16-1°_16-51_10%(en?
—°%73 3" 3 3= 103 (ea”)

PeminTh caMOCTOATE/ILHO:
BapuanTt 1
1. Haiitu mutomans Gurypsl, orpaHUYeHHON JTHHUASMU:
1.1f(x) =16 —x2, f(x)=0.
12. f(x) =1+x% y= 2.
13.f(x)=(x—1)?2 y=0, x=23.
1.4. f(x) = 5cosx, f(x) = 3cosx.
15 f(x) =x2+2, f(x)=3x+2.
Bapuanr 2
1. Haiitu muiomanes ¢purypsl, orpaHu4eHHOMN JIMHUSAMU:
1.1, f(x)=9-x2% f(x)=0.
12. f(x)=3+x% y=4
13.f(x)=(x—2)% y=0, x=23.
1.4. f(x) = 5sinx, f(x) = 3sinx.
15 f(x) =x2+3, f(x)=2x+3.
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Tema: I'eomerpnueckne Tesa. O0beMbl U IVIOMIAAN MIOBEPXHOCTEH reOMeTPUYECKHUX TeJl

CamocrositenbHas padora Nel7/ Ha Temy: MHOIOrpaHHMKH M X IIOBEPXHOCTH

Henb: 3aaTh (hOpMYITHI BEIYMCICHUS TUIOMIAIN OOKOBOH H MOHOW MOBEPXHOCTH MPU3MBI, THPAMUJIEI,
napajiejacenumneaa 1 yMEeTb IPUMEHATh UX K PEIICHUIO 3aJ1a4.

TeopeTuueckuii Mmarepuan

IImo1manpr0 MOBEPXHOCTH MHOTOTPAHHUKA I10 ONPEACICHUIO CUUTACTCS] CYMMA IUIOMIAAEH, BXOASAIINX B
9Ty NMOBEPXHOCTH MHOI'OYTOJILHUKOB.

OcHoBHbIE opmyJibl

Neni/m HanmeHoBaHnue H3o00paxkeHue Ilomanb 60KOBOI U
MHOrOrPAHHUKA MOJTHOM NMOBEPXHOCTH
1 Ky6 ; S, = 6a?
2 IpsimoyroabHbIii ! S, =2ab + 2ac +
napaJiesenumnes ! 2ac
3 IIpuzma | ! Ss=p-H
] |
1 I
E S, =8¢ +2S5,
I |
1Y
4 IIupamuga 1
p A S6 ==-p- h
2
S.=8;+S,
Pemnth camocTosITEIBHO.
Bapmuanrt 1
1. Uemy paBHa IIIOMAAb IOBEPXHOCTH KyOa ¢ pedbpom 17
1 1,," """ y
1
2. Haiinure miomaas 00KOBOI OBEPXHOCTH MPABUILHON MIECTUYTOIBHON IPU3MBI, CTOPOHA

OCHOBaHM KOTOPO#1 paBHa 5 cM, a BeicoTa 10 cMm.
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3. Haiigure mrommaas 60KOBOW TOBEPXHOCTH MPABIIIEHONW YETHIPEXYTOIHHON THPAMHUIBI,

CTOpOHA OCHOBAHUS KOTOPOH paBHA 6 CM M BBICOTA 4 CM.

4, Kak u3mensTes mioniaayu OOKOBOM M ITOJIHOM MOBEPXHOCTEH MUPaMHU/IBI, €CIIU Bee e€ péopa: a)

YBEJIMYUTH B 2 pa3a; 0) yMEHbIIUTH B 5 paz?

o

Yemy paBHa IIIOMIAAb IOBEPXHOCTH MPABIIIBHOTO TETpasdpa ¢ pedpom 1?

—

6. OcHoBaHHEM TPAMOI TPEYTOIBHON MPU3MBI CITYXKHUT MPSIMOYTOJIbHBIA TPEYTONBHUK C KaTeTaMH

3 cm u 4 cMm, BeIcOTa pu3MbI paBHa 10 cm. HaiinuTe muiomans moBepXHOCTH TAHHON TIPU3MBL.

10

'
'
'
'
'
1
1
:

PR

4 .-*.3
Bapwuanrt 2
1. O6neM KyOa pasen 8 M. HaiiauTe miomaas ero moBepXHOCTH.

1

1

1

L]

1

Vi= 8 m?3

e - = ] -

2. OcHoBaHUEM MPSMOU TPEYroNbHOU MPU3MBI CITYKUT MPSIMOYTOJIbHBIN TPEYTONbHUK C KaTeTaMu

3 cM u 4 cMm, BbicoTa npu3Msel paBHa 10 cm. Halinute miomaae NOBEpXHOCTH AAHHOM MPU3MBI.
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10

P = = -

M
LY
A

3. Haiigure mrommaas 60KOBOM TOBEPXHOCTH MPABIIIEHON TPEYTOIBHON MUPAMHIBI CO CTOPOHOM

OCHOBaHMS 6 CM U BBICOTOM 1 cM.

S
C
A
6
B
4, Kax m3meHuTCS 1101131 TOBEPXHOCTH Ky0a, €CIT KaXKI0€ ero pedpo YBEIHIUTh B: a) 2 pasa;
0) 3 paza; B) n paz?
1
//.U sadans

5. Uemy paBHa IIIOIMAAb IOBEPXHOCTH OKTasapa ¢ pedbpom 17

1
6. Haiinure mutomiaab HOBEPXHOCTH MPSIMOW TIPH3MBI, B OCHOBAHHU KOTOPOM JISKUT POMO C

TUaroHaisMu 6 cM 1 8 cM 1 00KoBBIM pedpom 10 cm.

10
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CamocrosiTeibHasi padota Ne 18 Ha Temy: BoinosiHeHne Moiesieii MHOTOrpaHHUKOB

Lenb: 3akpenuTh NOHATUE TPABHIBHBIX MHOTOTPAaHHUKOB, TP H3TOTOBICHUH MOJIEIICH, HCIIONB3YS
pa3BepTKH.

OnHUM M3 CIIOCOOOB M3rOTOBIICHUS PABHIBHBIX MHOTOIPAHHUKOB SIBJISIETCS CIIOCO0 C UCTIOIb30BaHUEM,
TaK Ha3bIBAEMBIX, Pa3BEPTOK.

Ecnmu Mozenbh TMOBEpXHOCTH MHOTOTPaHHUKA HM3TOTOBJICHA W3 THOKOTO HEPACTSHKHMOTO MaTepuala
(6ymaru, TOHKOTO KapTOHA | T. 11.), TO 3Ty MOJIETTh MOXHO pa3pe3arh M0 HECKOIBKUM PEOpPaM U pa3BepHYTH TakK,
YTO OHA MPEBPATHUTCS B MOJENb HEKOTOPOrO MHOTOYIOJIbHUKA. DTOT MHOTOYTOJIBHUK HA3bIBAIOT Pa3BEPTKOM
MOBEPXHOCTH MHOTOTPaHHUKA. J[J1st ToTydeHus MOJIeTT MHOTOTPaHHUKA yI00HO CHaYala H3rOTOBHTh Pa3BEPTKY
€ro TMOBEpXHOCTH. [Ipy 5TOM HEOOXOAMMBIMA WHCTPYMECHTAMH SIBJSIFOTCS KJIeH W HOXHHIBL Mojaenu
MHOTOTPAaHHUKOB MOHO CJIENaTh, MOJNB3YSICh OJHOM pa3BepTKOM, Ha KOTOPOI OyIyT pacloiokKeHbI BCe TPaHHU.

OpHako B 3TOM cilydae Bce IpaHu OyayT OJHOTO IBETA.

TeTpaspgp Ky6 OkTaapp

Mkocaaap Jopekasgp
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CamocTosiTebHast padora Nel9 Ha temy: Ilnomaan noBepxHocTu u o0beM puryp
BpallleHUs
enb: 3HaTh GOpMYITBI sl BEIYUCICHHUS TUTOMIAICH MOBEPXHOCTH (HUTYp BpAIICHUS U YMETh
NIPUMEHATD UX IIPU PEIICHUH 3a1a4.

Teoperuyeckuii MaTepuaJl

Nen/n HaumeHoBaHue H3oo6paxkenue dDopmyaa
¢urypsi U101 A/Ieil TIOJTHOM
U 60KOBOIi
NOBEPXHOCTH

1 umeap S¢ = 2mRH
Sy
= 2nRH + 2mR?
b b
S, = mR?
V=nR?>-H

2 Konyc S = mRI
b
S, = mRl + nR?
N S, = mR?
b v ! R*-H
= —1T .
3
3 Cdepa, map S, = 4mR?
4
V =-mnR3
3
Pemmnth camocTosITEIbHO:
Bapwmanr 1
1. Pajgunyc ocHOBaHuMs IIMIIMHpA paBeH 2 M, BbicoTa - 3 M. Haiiure miomans 60KoBOH

MMOBEPXHOCTH M 00BEM IIMJIUHIPA.
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[©M

no

HJ'IOHIaI[I) OCCBOI'o CCUYCHUA NUIIMH/pPA paBHA 4 MZ. HaﬁﬂHTC miomaab OOKOBOI TMOBCPXHOCTU U

00BbEM IHITUHIIPA.

w

JBa miMHApa 00pa30BaHbl BPAIIEHHEM OJHOTO U TOTO K€ MPSIMOYTOIEHIKA BOKPYT €T0
HEPaBHBIX CTOPOH. PaBHBI M y ATUX IIUIWHAPOB ILIOMAAN: a) OOKOBBIX; 0) ITOIHBIX IIOBEPXHOCTEH?;

B)OOBEMEBI?

e

[Tnomaap 6G0KOBOI MOBEPXHOCTH KOHYCA B JiBa pa3a OoJblie IUIOmAaaAn OcHOBaHus. Haliaure

YroJI MeX/1y 00pa3yroleii KOHyca 1 TNIOCKOCThIO OCHOBAHHUSL.

>

o

[Tnoutaas GobIIOro Kpyra mapa pasHa 3 cm?. HaiiuTe miommais moBEpXHOCTH U 00BEM IIapa.

()

o

[Inowmaau noBepxHOCTEN ABYX IIApOB OTHOCATCA Kak 4 : 9. HaiinuTte oTHOIIEHHE UX

ANaMCTpPOB.

53



©

[IpsiMoyronbHUK BpamiaeTcs BOKPYT OAHOU U3 CTOPOH, paBHOH ScM. [Tnomans 60xoBoi
MIOBEPXHOCTH LIJIMH/PA, TIOJy4EHHOTO TIPH Bpamienuu, papaa 1007 cm?. HaiiuTe miomans IpaMOyroibHUKA.

Bapwuanr 2

Lo

OceBoe cedeHne MUITHHApA - KBanapar. [Inomans ocHoBanus pasHa 1. HalimuTe muromanb

ITOBEPXHOCTH M 00HEM IHIIMHIPA.

N

Panmuyc ocHOBaHMS KOHYyca paBeH 3 M, BhICOTa - 4 M. Haliute mioraas TOBEepXHOCTH U 00beM

KOHyca.

w

Oo6pa3syromias KoHyca paBHa 4 M, a yroJj [PH BEPIIMHE OCEBOTO cedeHus paBeH 90°.

Berumcnure mioriaas O0KOBOW MOBEPXHOCTH U 00beM KOHYCA.

>

I[Ba KOHYCa 06p8,30BaHLI BpalICHUCM OJHOI'O U TOI'O K€ MPAMOYTOJBHOTO TPEYIrOJIbHUKA BOKPYT

€ro HepaBHBIX KaTeTOB. PaBHBI JIM Y THX KOHYCOB ILIOMIAJIH: a) OOKOBBIX; 0) MOJHBIX MOBEPXHOCTEH? B)OOBEMBI?

o

Kak u3zmenurcs miomaab MMOBEPXHOCTU U 00BeEM rapa, €CJI1 yBCINYUTD pagnuyC 11apa B: a) 2

paza; 6) 3 pasa; B) n pa3?

6. Ceuenune mrapa mioCKOCTbIO, OTCTOHH.[eﬁ OT LCHTpa m1apa Ha paCCTOSAHUN 8 CM, UMECT painycC 6

CM. Haf/i,Z[I/ITe Iomaab MOBEPXHOCTHU U 00BEM mrapa.

7. Oxoio IpAMOYTOJIbHOI'O MMapajuieiienuieaa, USMCPCHUA KOTOPOTO PaBHBI 1 M, 2 M U 3 M,

onucad map. Haliiure momans €ro moBepXHOCTH.
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8. [IpssMoyTONIBHUK, OJTHA U3 CTOPOH KOTOPOTO paBHa SCM, BpalllaeTcsl BOKPYT HEU3BECTHOM
cToponslL. Ilnomaas 60KOBOI MOBEPXHOCTH MIKMHIPA, MOTy4EHHOTO PH BpalleHnH, pasHa 607t cm?. Haiinure

rmjiaomanb MmpAMOYTroJibHHUKaA.
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Tema: IloBTopenue. Iloaroroska k 3k3aMeHy

JloMamHssi KOHTPoJbHast padoTa Ne20

Ilenp: KoHTpOab 3HaHUI ydanuxcs

Bapuant 1

1.

Otpe3ok AB nMeeT ¢ IIOCKOCTBIO @ €MWHCTBEHHYIO 00mryro Touky A. Touka C memwut ero B

OTHOIICHUN 3:1, CUMTAs OT TOYKHU A. qepe3 touku C u B MMPOBCACHLI MapaJJICJIbHBIC IPSAMBIC, ITPECCKAIONIUC

IJIOCKOCTh (@ COOTBETCTBEHHO B Toukax Ci u Bi [Inuna otpeska AC; paBHa 16 cm. Haligute minHy oTpeska

AB:.
2.
BpallleHusl.

3.

4.

9.

10.

Pom6 co croponoii 12 mc 1 ocTpbim yriaom 60° Bpaiaercs 0koso cTropoHsl. Haiiure 06beM Tena

Pemmts ypasuenue: 2sinx — 3cosx —3 =0
Pewnts cucteMy ypaBHEHUM: { X=y=5

logs(4x +y) =2
Haiimute yrinosoit koadduuneHT kacarenbpHoi. [IpoBeaennol k rpaduky QpyHKIMHA
f(x) = 2x3 — x + 3 B Touke ¢ abcrmccoit xo = —1.

Pemuts ypaBuenue: logi(2x — 1) —logi116 =5
2 2

Pemmte ypasuenue: cos(3m + x) — sin (% — x) =2

HaiinuTe Bce mepBoobpasueie dynkmum: f(x) = x> — x2 — sin3x

Panuyc ocHOBaHMS IMIMH/PA PaBeH 4 CM, IUIONIab OOKOBOM MOBEPXHOCTH BABOE OOJIBIIIE

ioniaay ocHoBanus. Haiitn 00beM numuHIpa.

. 4-5
11. Haiimute oOnacts onpenenenus: y = lg x_:.
Bapuanr 2
1. OTtpe3ok AB uMeeT ¢ MITIOCKOCThIO & €TMHCTBEHHYIO 001IyI0 TouKy A. Touka C menuT ero B

oTHOoUIeHUH 3:2, cuutas oT Touku A. Uepes Touku C u B nmpoBeneHsl napajuiefibHbIe NPsSMbIE, IPECEKAIOIIIE

IUIOCKOCTh @ COOTBETCTBEHHO B Toukax Ci u Bi. JInuna otpeska AC: paBHa 15 cm. Haligure mummHy oTpeska

AB.1.
2.

Pom6 co cTopoHoii 18 mc n octpeiM yriaom 60° Bpamaercs okono cropossl. Halinure 06bem

TCJIa BpAllICHU .

3.

4.

Pemmts ypaBuenue: 2sinx + cos?x — 3sinx —5 =0
P . { x—y=4

SIIUTh CUCTEMY YPaBHEHHIA: log,(3x +y) = 2
Haitnure yriooii koddunmeHT kacarenbHoi. [IpoBeeHHOM K TpaduKy GYHKITUH

f(x) = 4x? + 7x + 1 B Touke ¢ abermccoit xq = —2.

Pemmmth ypaBuenue: logi(3x + 2) — loglﬁ—l4 =2
2 2

Pemmre ypaBuenwne: sin(m + x) + cos(%ﬂ —x) =42

9

Haiimure Bce mepoobpasueie Gpynkmmu: f(x) = x” — x° — cos5x
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10. Pagunyc ocHOBaHMs IMIMHIpPA PaBeH 3 cM, IUIoNIa s OOKOBOM MOBEPXHOCTH BTpoE OoJIbIIe

ionianay ocHoBanwus. Haiitn 00beM mumuHIpa.

N 3-2
11. Haitnute obnacth onpenenenus:  y = lg x+1x.
Bapmuant 3
1. Otpe3ok AB uMeeT ¢ IJI0CKOCThIO @ SIMHCTBEHHYO 001yt0 Touky A. Touka C nenut ero B

oTHouleHuu 2:3, cumuras oT Touku A. Yepes Touku C u B mpoBenens! napansenbHble MPsIMbIE, IPECEKAIOLINE
IUIOCKOCTh @ COOTBETCTBEHHO B Toukax Ci m By /{nmmna otpeska AC; paBHa 20 cMm. Halinure mmHy oTpeska
AB:.

2. PoM6 co cTopoHoii 24 Mc 1 ocTpeIM yriiom 60° BpamaeTcst 0kos10 cTopoHsl. Haiiaute 06bem

TCJIa BpalllCHU .

3. Pemuts ypaBuenue: sinx + 2cos?x — 5cosx —7 = 0
4 P . { x+y=17
. eIINTh CUCTEMY YPaBHEHHIA: logs(3x + ) = 3
5. Haiimute yrinosoit koadduuneHT kacarenpHoi. [IpoBeaennol k rpaduky GpyHKImMN
6. f(x) = 4x3 — 3x + 1 B Touke ¢ abcuuccoi x, = —2.
7. Peumnts ypaBuenue: log,(5 — 2x) +log, 8 =4
8. Pemnre ypaBHeHue: sin (3?” + x) —cosr—x) =1
9. Haiiute Bce nepoobpasueie pynkmun:  f(x) = x3 — x — cos4x
10. Pagnyc ocHoBaHus nuMHApa paBeH 6 cM, MJIOMIA s OOKOBOW MMOBEPXHOCTH B YETHIPE pasa

OoJblle UIOMmaau OcHOBaHMs. HaliTi 00beM 1umuHapa.

7+2x
x—5"

11. Haiinure oGnacts onpenenenus: y = lg
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1. http://catalog.alledu.ru/predmet/math/

2. Y4eOHO-MH(POPMAIMOHHBIE KOMITJIEKCHI 10 MaTeMaTHKe JUI CPEIHMUX IIKOJI:
http://mschool.kubsu.ru/uik/index.htm

3. CaiiT-cipaBOYHMK TpaBUil, GOPMyYI U TEOPEM IO MaTEMaTHKE:

http://matemathik.narod.ru/

4. Mup I'eomerpuu: http://geometr.info/

5. Crpana Maremaruka: http://www.bymath.net/

6. Hayuno-nonynsipasliii ¢pusnko-mMaTemaTruueckuii xypHai "KBant" (cTaTbu 1o
maremaruke): http://kvant.mirrorl.mccme.ru/rub/1.htm

7. I'paduxu Gynxuit" HeGomabIoi caiiT B MOMOIIb IIKOIBHUKY, H3y4darouieMy rpaduku
GbyHKIUI: onpeneneHus, puMepsl, 3a1adHuk: http://graphfunk.narod.ru/

8. BuptyanpHas mkosia FOHOTO MaTeMaTHKa

http://math.ournet.md/indexr.html
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