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1. HEJIX OCBOEHUSA JUCHUIIJINHBI

1.1|ChopmupoBats mpencTaBicHUs O MaTEMAaTUKE KaK 4acTH OOIICUYCIIOBCUCCKOW KYJbTYDPhI, YHUBEPCAILHOM S3BbIKE HAYKH,
MO3BOJISAIOIIEM ONMCHIBATh U M3y4aTh PEabHBIE MPOLIECCH] U SIBICHUS; TOHUMaHUE 3HAYMMOCTH MaTEMaTUKH sl HAYYHO-
TEXHUYECKOTO TPOTpecca, OTHOIIEHHE K MaTeMaTHKe KaK K YacTH OOIIeYeIOBEYECKOW KYyJIbTYpPhI depe3 3HAKOMCTBO C
HCTOpHEH pa3BUTHS MaTEeMaTUKU, SBOTIOLMEH MaTeMaTHUYECKUX UACH.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OBPA3OBATEJILHOW ITPOT PAMMBI

Huxn (pa3znen) OOIT: |OYH

2.1| Tpe6oBaHus K MpeIBAPUTEIbHOIT MOATOTOBKE 00y4aI0IIerocs:

2.1.1| /1151 ycriemHoro yCBOCHHUS TUCIUIUINHBI CTYICHT JOJDKSH UMETh 0a30BYIO TIOATOTOBKY 10 MaTeMaTHKe B 00bEME OCHOBHOTO
ofriero oopa3zoBaHusl.

2.2 )II(ICII]/IHJII(IHBI H MPAKTHKH, JJI51 KOTOPBIX OCBOCHUE JAHHOM TUCUMIIMHBI (MO)IyJ'lS[) HeOﬁXO)I]/IMO Kak npeamecrayruiee:

2.2.1 I/I3y‘-IeHI/I€ JAUCIHUIIINHBL HGO6XOHI/IMO JUISL YCIIEITHOTO OCBOCHUS JUCHUINIMH €CTECTBEHHO-HAYYHOI'O ITUKJIA

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA TN CITUIIJINHBI

3.1 3nartp

- OCHOBHbIE MOHSATHUS, H]IEH U METO/bI aJIredpbl U MAaTEeMATHYECKOT0 AHAJIN32;

- OCHOBHbIE NMOHSATHS 0 IVIOCKUX U MPOCTPAHCTBEHHbIX FreOMeTPHYeCKHX (PUIypax, HX OCHOBHBIX CBOICTBaX;

- 0 mpoueccax u ABJeHUAX, HMEIINX BEPOATHOCTHBIN XapaKTep, 0 CTATHCTHYECKHUX 3AKOHOMEPHOCTSIX B peajbHOM MHpe, 00
OCHOBHBIX MOHSTHSAX 3JIEMEHTAPHOIi TeOPUH BEPOSITHOCTEH.

3.2 Ymernb

- pewiaTh 3aa4u aJre6psl M HaYaJA AHAJIM3a, FeOMeTPUM;

- peliaTh CTAHAAPTHBIMH NPUEMaMH PALMOHAJIbHbIE H HPPALlHOHAJIbHBIE, IOKA3aTeIbHbIE, CTeNIeHHbIE, TPUTOHOMETPUYECKHe
YPAaBHEHMS] U HEPABEHCTBA, X CHCTEMBI;

- IPUMEHSATHh H3y4YeHHbIe CBOIiCTBA reoMeTpru4ecKuX (puryp u ¢gopmyJibl A5 pelieHUs] reOMeTPHYeCKHX 32124 M 32/1a4 €
NMPaKTHYECKHM COJIepPKAHHEM.

3.3 Baagernb

— MeTOJaMH J0Ka3aTeJbCTB H AJITOPUTMOB PellleHNsl, yMeHUe HX PUMEHSITh, IPOBOIUTH /I0Ka3aTe/IbHbIE PAcCy:KIeHUs B X0/1€e
peleHus 3a1a4;

— CTaHJAPTHBIMM NPHEMaMH PellleHHsl PAMOHAJIbHBIX H MPPAlMOHAJIBHBIX, IOKA3aTeIbHBIX, CTENEHHbIX, TPHTOHOMETPHYECKHX
YPaBHEHMIi M HEPABEHCTB, X CHCTEM; HCIO0JIb30BaHHE FOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCJIe VISl MONCKA MYTH
peleHUs] ¥ WIJTIOCTPALMM PellleHUs] YPABHEeHUH U HepaBeHCTB;

— OCHOBHBIMH MOHSITUAIMH O IJIOCKMX U MPOCTPAHCTBEHHBIX FeOMeTPHYeCKHX (PUIypax, HX OCHOBHBIX CBOICTBaXx.

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MOAY JIS)

Kon HaumenoBanue pa3nenos u TeM /Bua | Cemectp | YacoB | Kommneren- JlutepaTtypa IIpumeuanue
3aHATHHA 3aHATHA/ / Kypc oA

Pa3nen 1. IloBTOopenune kypca
MaTEMATHKH OCHOBHOM IIKOJIBI

1.1 |Tema 1.1 Llenu u 3agaun MaTeMaTUKA 1 2 JI1.2J12.2
MIPY OCBOCHUY CTeNMaabHOCTH. Uncna i 21
BbruncicHus. L{enb u 3a1aum MaTeMaTuku
[P OCBOEHUH cHenanbHoCTH. bazoBbie
3HAHUA U yMCHI/Iﬂ I10 MAaTEMAaTHUKE B
po¢ecCHOHANBLHON U B TOBCEHEBHON
neaTeNbHOCTH. JleiicTBUS Ha
MOJIOKHUTEILHBIMU U OTPULIATEIIBHBIMU
YHciaMu, OOBIKHOBEHHBIMHA 1
JIECATUYHBIMU Apo0simMu. [leiicTBus co
CTeNneHsIMH, GOPMYJIbI COKPALLIEHHOTO
yMHOXeHUS. /JIex/

1.2 |Tema 1.2 [IponieHTHBIE BEIYUCICHHUS. 1 2 JI1.2J12.2
[IpocTeie mpOIEeHTHI, pa3HbIe CIIOCOOBI MX 21
BBIYUCIICHHUSI.

ITpocTeie U CIIOXKHBIE TIPOIICHTHI.
IporeHTHBIE BEIYHUCICHUS B
npogeccHoHaNbHBIX 3a1adax /JIex/




1.3 |YpaBuenus u HepaBeHcTBa. JInHelHbIE, JI1.2J12.2
KBaJIpaTHbIC, IPOOHO-THHEHHbIE yPaBHEHNUS 31
u HepaBeHcTBa /I1p/

1.4 |(IIlpodeccnoHambHOE-OPUEHTHPOBAHHOE JI1.2712.2
coxepxanue) Pemenue 3agau Ha
BBINOJIHEHNE apHU(PMETHUECKUX JIeHCTBUH,

HEOOXOIUMBIX B IPAKTHIECKON U
pod.IesITeTbHOCTH.

Perienne npakTHKO-OpMEHTUPOBAHHBIX
3ajay, coJiep Kale IPOLEHTHI. Y paBHEHHUS
U HEPaBEHCTBA.

Mp/

Pazpnen 2. Crenenu u kopuu. CreneHHast
yHknmusa

2.1 |Tema 2.1 CrenenHas pyHKIHS U e JI1.2J12.2
CBO¥CTBa. ApH(METHICCKHIT KOPEHb Ol
HaTypaJbHOU CTETICHH.

[NoHsTHE CTETIeHH ¢ pallMOHATIBLHBIM U
JIeHCTBUTEIBHBIM NoKa3arensiMu. CBoiicTBa
CTENEHH C pallMOHAIbHBIM U
JIeHCTBUTEIbHBIM [10KA3aTEIAMU.
[IpeoOpazoBaHKe BBIPAKEHUI C KOPHEM N-
ot cremeHu. /JIex/

2.2 |Crenenu u kopuu. /TIp/ JI1.2J12.2

€]

2.3 |Crenennbie (yHKINHU, UX CBOWCTBA U JI1.2712.2
rpaduxu /Jlex/ 21

2.4 |Crenennsie ¢pyukiun. /Tp/ JI1.2J12.2

€]

2.5 |Tema 2.2 UppanuoHanbHble ypaBHEHUS U JI1.2J12.2
HepaBeHCTBa. Pemrenne mpoctedmmx 21
UppalOHAIbHBIX YPaBHEHUH U HEPaBEHCTB.

HecrangapTasle criocoOb! peleHus
HppalMOHANBHBIX ypaBHeHUH. /JIek/
2.6  |PemieHue uppalMoHaIbHBIX ypaBHeHHH. /TIp/ JI1.2J12.2
21

2.7  |PemeHue uppallMOHaIbHBIX HEPABEHCTB. JI1.2J12.2
Mp/ €]
Pa3znen 3. IlokazarenbHast QyHKIMA, ee
cpoiicTBa. [loka3zarenbHble ypABHEHUS U
HepPaBeHCTBA

3.1 [Noka3zarenbHas QyHKIMSA, €€ CBOWCTBA U JI1.2J12.2
rpaduk. [IpumeHeHne nmokazaTeabHON 21
dyskuuu. /Jex/

3.2 |Pemenne npocTelimx noka3aTelbHbIX JI1.2J12.2
YpaBHEHHI. €]
Pemenne moka3zaTenbHBIX ypaBHEHHUH
Pa3IMYHBIMU CIIOCOOAMHU.

Pemenne noka3aTenbHbIX HepaBeHCTB /JIek/

3.3  |Pemenue npocTeHInX noka3aTelIbHbIX JI1.2J12.2

YpaBHEHHH. 21

Pemenne moka3zaTenbHBIX ypaBHEHHN
Pa3NIUYHBIMHU CIIOCOOaMHU.
Pemenne mokasatenbHbIX HepaBeHCTB /I1p/

Paznen 4. Jlorapudmsi.
Jlorapudmuueckas GyHkuus




4.1 |Tema 4.1 ITonsitue norapudma. Jlorapupm JI1.2J12.2
yucia. OCHOBHOE JorapuMuieckoe 21
TOXAECTBO. [leCATUYHBIA U HATypaAJIbHBII
norapu@msl, uncio e. CBoHCTBa
norapudmos. [lepexon kK HoBoMy
OCHOBAHHUIO.

Onepanus jorapu(pMHUPOBaHUS U
noteHupoBanusl. /Jlex/

4.2 |BbluncieHue U CpaBHEHHUE JIOTAPUPMOB. JI1.2J12.2
Mp/ €]

4.3 |Tema 4.2 Jlorapudmudeckas GyHKIUS U €€ JI1.2712.2
cBoiicTBa. Pemenue orapupmuaeckix 21
ypaBHCHI/II\/’I TpEMsI OCHOBHBIMH METOAaMHU.

Jlorapudmuueckue HepaBeHCTBA. /JIek/

4.4 |Jlorapudmsl. Jlorapudmuueckas JI1.2J12.2
dynxuws /TIp/ 21

4.5 |Jlorapudmuueckne ypaBHEHUS U JI1.2712.2
HepaseHcTBa /I1p/ €)!

4.6  |(TIIpodeccrnoHanbHOE-OPHEHTHPOBAHHOE JI1.2J12.2
coaepxanue) [Ipumenenue norapumos. €
Jlorapu(Mmsl B IpHpO/IE U TEXHUKE.

Jlorapudmuyeckas ciupaib.

Mp/

Pazgen 5. OCHOBBI TPHTOHOMETPHH.
Tpuronomerpuyeckue QPyHKIHA

5.1 |Tema 5.1 Tpuronomerpudeckue QyHKIHHA JI1.2J12.2
MPOM3BOJIBHOTO yriia, uncia. OCHOBHBIE 21
TPUTOHOMETPUYECKUE TOXKAECTBA.

Panmannas u rpagycHas Mepa yria. [ToBopoT
TOYKHU BOKPYT Havaja KOOpJHHAT.
OnpeneseHus: TPUrOHOMETPUYECKUX
(yHKUMA. 3HAKH TPUTOHOMETPHUYECKHIX
(YHKIMH 110 YeTBEPTAM.
TpuroHomerpudeckue GpyHKIUHA YTIIIOB O U -
ao. /Jex/

5.2 |Dopmy:sl nprUBeaeHMSI, CyMMBI B pa3HOCTH JI1.2J12.2
JIByX yTJIOB, ABOWHOTO yTIjia, TOJIOBUHHOTO 21
yria. /Jlex/

5.3 |lIpeoGpa3oBaHust TPUTOHOMETPUYECKHUX JI1.2J12.2
BhIpakeHwuid /TIp/ 21

5.4 |Tewma 5.2 Tpuronomerpuyeckue GyHKIIUH, JI1.2712.2
ux rpaduxy. OyHKIMU, UX CBOMCTBA U €]
rpaduku.

ITpeo6pazoBanue rpadpuxoB
TpUroHoMeTpHueckux QyHkuuil. O6paTHbIe
TpuroHoMmeTpuieckue GpyHkumu. /Jlex/

5.5 |Tpuronomerpuyeckue GyHKIUH, UX JI1.2712.2
rpaduku. OyHKIUY, UX CBOHCTBA U 31
rpaduku.

[IpeoOpaszoBanue rpagukoB
TpUroHOMeTpu4ecKux GpyHkuuit. OOpaTHbIe
Tpuronometprdeckue pynkmu. /I1p/

5.6 |Tema 5.3 TpuroHomerpuueckue ypaBHEHHS JI1.2J12.2
u HepaBeHcTBa. [Ipocreiimme 21
TPUTOHOMETPHUYECKUE YPAaBHEHUS U
HepaBeHCTBa. /JIex/

5.7 |YpaBHeHus, cBOAAIIMECS K KBaIPaTHBIM, JI1.2712.2
pelaeMble pa3oKeHUeM Ha MHOKHUTEIIH, 21
onHopoaHskie. /Jlek/

5.8  |[IpaxkTmueckue 3aHATHS C JI1.2J12.2
npodeccuoHaIbHO-OPUEHTUPOBAHHBIM Ol

conepxanuem. Onucanue
HPOU3BOJICTBEHHBIX MPOIIECCOB C IIOMOIIBI0
¢ynkiuit u ux rpadukos. /IIp/




Paznen 6. [IponzBoanasi pynkuum, ee
NpUMeHeHue

6.1

Tema 6.1 [IpousBoanas pynkuuu. IIpasuna
g depennuposanus. [lorsaTre o mpexnene
nocienoBaTeabHOCTH. [loHsTHE
MpOon3BOAHOM. [Ipon3BOIHEIE IIEMEHTAPHBIX
dynaxuuii. ®opmyinsl quddepenippoBanus.
IMonsTHE O HETIPEPHIBHOCTH (QYHKLIUH.
Meron unrepBanos. /JIex/

JI1.2J12.2
€

6.2

Haxoxnenue npon3BoaHbIX, IPUMEHSS
npaBuiaa U HOpMyIIbI
nmuddepennupoBanus. /TIp/

JI1.2J12.2
31

6.3

Tema 6.2 [IpakTraeckue IpUITOKESHHS
npousBogHoN. duznueckui,
TEOMETPUUECKHUI CMBICI IPOU3BOIHON
(yHKUMU. YpaBHEHHE KacaTeIbHOU K

rpaduky GyHKIMU.
/JTex/

J11.2J12.2
31

6.4

CamocrosrensHast padora /Cp/

36

JI1.2J712.2
€]

6.5

Bo3spacranue u yobiBaHue HyHKIUH,
COOTBETCTBUE BO3PACTAHUSI M yOBIBaHUS
(yHKIMH 3HAKY POU3BOHOM. 3a/1a41 Ha
MakcuMyM 1 MuHEMYM. /IIp/

J11.2J12.2
€|

6.6

I'eomeTpudeckuii ¥ pusHdecKuii cMbIca
BTOPOI1 MPOU3BOTHON. ANTOPUTM
uccienoBanust QYHKIMU U TIOCTPOCHUS ee
rpaduka ¢ ToMOIIbI0 Mpou3BoaHOM. /TIp/

JI1.2J12.2
€|

6.7

(TIpodeccroHaTbHOE-OPHEHTUPOBAHHOE
conepkanne) 3a1aun Ha HAXOKICHHE
HauOONBUIETO ¥ HANMEHBIIIETO 3HAYCHHUA.
Mp/

JI1.2J12.2
€|

Paznen 7. [lepBoobpa3nas ¢pyHkuuu, ee
npuMeHeHue

7.1

Tema 7.1 IlepBooOpa3Has GyHKIUH U
Heonpeaen¢HHbIi unTerpan. O3HaKoMIICHUE
C MOHATHEM MHTETpaa U epBoodpa3sHon
i yakuun y=f(x). Pemenne 3aga4 na
CBSI3b IIEPBOOOPA3HOIT U ee IPOU3BOIHOM,
BBIYHCIICHHE TIEPBOOOPA3HOM 1S TaHHO
(ysakuuun. Tabnuna Gpopmyi st
HaXOXJICHUS IIepBO0Opas3HbIX. M3yueHue
MpaBUIIa BBIYKMCIICHUS TepBooOpa3Hoii. /JIek/

J11.2J12.2
31

7.2

[epBooOpasnas ¢pynkuuu. /TIp/

J11.2J12.2
€]

7.3

Heonpenenénnsiit unrerpan. [Ipasuna
uHterpuposanus. /TIp/

JI1.2J12.2
€

7.4

Tewma 7.2 Onpenen€HHbI HHTETPAI U €TO
PaKTUIECKOE IPUIIOKEHUE. 3a1auy,
MIPUBOJISIINE K TMIOHSTHUIO OIPEEIICHHOTO
HHTCTpajia — O BBIMUCIICHUH TUIOIa AN
KPUBOJIMHEIHOMH Tpaneuuu, o nepeMereHnn
ToukH. [ToHsATHE ONpenenéHHOro HHTEerpana.
I'eomerpuyeckuii 1 HU3NIECKUN CMBICIT
olpeeneHHoro uuTerpana. dopmyna
Herorona— Jleitbuuna. [Tnomans
KpUBOJMHEHHOI Tpanenuu. /JIex/

J11.2J12.2
31

7.5

Beruricienne onpeneieHHbIX HHTErPaJoB.
[Tnomanp KpuBoNIMHEHHOM Tpaneuuu. /TIp/

JI1.2J12.2
€




7.6

(ITpodeccroHanbHOE-OPUEHTUPOBAHHOE
cozepxanue) PemeHne 3aad Ha
NPUMECHCHUE MHTETPAIa JJIsI BBIYHCIICHUSI
(bH3UYCCKUX BENUYHH 1 IUIOLIA/CH.
[MpumeHeHne epBoOOPa3HOM (PYHKIINY B
3amavax npo¢.HanpasneHHocTH. /T1p/

J11.2J12.2
31

Paznen 8. DineMeHTHI Teopuu
BEPOSATHOCTEH M MaTeMATH4eCKOil
CTATUCTUKH

8.1

Tema 8.1 OcHoBHBIE (HOPMYITBI
KOMOMHATOPHUKH, CTATUCTUKH U TEOPUH
BEPOSATHOCTEH. DJIeMEHTHI KOMOUHATOPUKHU U
TEOPUH BEPOATHOCTEH: OCHOBHbIE TIOHSATHS
koMOuHatopuku. CoObITHE, BEPOSTHOCTD
coObITus. ClloXKeHHe M yMHOKEHHE
BEPOSATHOCTEHN.

/JTex/

J11.2J12.2
31

8.2

(ITpodeccroHanbHOE-OPUEHTUPOBAHHOE
cozepxanue) Pemenne 3amad Ha
OIpe/IeNIeHHE KIIACCUUECKOH BEPOSTHOCTH.
BeposTHOCTB B IPOJECCHOHATBHBIX
3anaydax. /T1p/

J11.2J712.2
€|

8.3

Tewma 8.2 JluckperHas cirydaifHasi BEIUIHHA,
3aKOH €€ paclpeeIcHus. 3ajaun
MaTeMaTHYeCKOH CTaTHUCTHKH. Bupl
ciydaiiHbIX BenmuuH. OnpezeneHue
JIMCKPETHOM cilydaifHOH BeIMUUHBL. 3aKOH
pactpenereHust AUCKPETHON CITyqIaifHON
BEIUYMHBL. Ee 4nciioBble XapaKTepUCTUKU.
[MepBrynas 00pabOTKa CTATHCTHIECKIX
JTaHHBIX. UHCIIOBBIE XapaKTepPUCTUKU
(cpenHee apumeTHyeckoe, MeiMaHa,
pa3max, nucriepcusi). Pabora ¢ tabnunamuy,
rpadukamu, tuarpammamu. /Jlex/

J11.2J12.2
€]

8.4

(ITpodeccroHanbHOE-OPUEHTUPOBAHHOE
cozepxanue) [IpencraBieHne TaHHBIX.
3aa4n MaTeMaTHIECKON CTATUCTHKH B
npo(heCCHOHATBHO ASSITETBHOCTH.
Mp/

J11.2J712.2
€|

Paznen 9. [IpsiMble U MJIOCKOCTH B
NMPOCTPaHCTBE

9.1

Tema 9.1 OCHOBHBIE ITOHATHUS CTEPEOMETPHH.
Pacnionoxxenre npsMbIX U IIIOCKOCTEH B
npoctpanctse. 1. [Ipeamer ctepeomerpum.
OCHOBHBIE ITOHATHA. AKCHOMBI
CTEpEOMETPHHU U CIIEJICTBUS U3 HUX.
Iepecexkaromuecs, napauieNbHbIE U
CKpeIlUBaIOLIUeCs IpsIMble. YTOI MEXKIY
MPAMBIMHU B IPOCTPAHCTBE.
IMepneHuKyIIpHOCTD NPAMBIX. /JIek/

JI1.1 J11.2J12.1 JI2.2
€|

9.2

Pemnrenre 3a1a4 Ha B3aMMHOE PACIIONIOKCHUE
MPSMBIX, MPSIMBIX U TI0cKocTel. /TIp/

JI1.1 J11.2J12.1 J12.2
€|

9.3

Tema 9.2 INapannenbHOCTh B IPOCTPAHCTBE.
[MapannensHOCTh MPSMOH U TIOCKOCTH.
Omnpenenenue. [Ipusznak. CBoiicTaa.
IMapamnenbHOCTh MIOCKOCTEH.
Omnpenenenue. [Ipuznak. CBoiicTBa.
Tetpasap u ero anemenTsl. [lapannenenumnesn
u ero aneMeHThl. CBOHCTBa
MIPOTUBOIIOJNOKHBIX TPaHEH U JuaroHanei
napamrenenumena.  /JIex/

JI1.1 J11.2J12.1 J12.2
€




9.4

Penrenre 3amad 1o TemMe napauieIbHOCTh
rockoctei. /TIp/

JI1.1 J11.2J12.1 J12.2
31

9.5

Tewma 9.3 [leprieHUKYIIPHOCTH B
npocTtpancTse. [leprnenanKyIsIpHOCTh
npsambIx. [TapamienbHble IpsMble,
NepHeHIUKYJIIpHBbIE K MockocTy. ITpu3Hak
HNEPHEHIUKYIIIPHOCTH MIPAMOM U MIIOCKOCTH.
[lepienukysip u HakIOHHEIE. Teopema o
TpexX NMeprIeHANuKyIApax. YToid MexIy
MIPAMON U IFIOCKOCTBIO. YTONI MEXKIY
IUIOCKOCTSIMH. [leprieHauKyIsspHOCTh
IUIOCKOCTEN. PaccTosiHMS B IPOCTpaHCTBE.
/J1ex/

JI1.1 J11.2J12.1 J12.2
31

9.6

[TpsiMbIe ¥ IIOCKOCTH B TIPOCTPAHCTBE.
IIpsiMBIe U UTOCKOCTH B PEIICHAN IPAKTHKO-
OpUEHTUPOBAHHBIX 3a1au. /I1p/

JI1.1 J11.2J12.1 J12.2
Ol

9.7

Tema 9.4 JlekapToBbI KOOPIUHATHI B
POCTPAHCTBE.

Tewma 9.5 Bextops! B mpocTpaHCTBE.
CIio)eHHe U BEIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YHCIIO0. YTOI MEXKITY
BekTopamu. CKaJIsIpHOE IIPOU3BEICHIE
BekTopoB. /TIp/

JI1.1 J11.2J12.1 J12.2
€|

9.8

(ITpodeccroHanbHOE-OPUEHTUPOBAHHOE
copepxanue) KoopauHATEI U BEKTOPEI TIPH
pEIICHNN IPUKIIAAHBIX 33/1a4.

Mp/

JI1.1 J11.2J12.1 J12.2
€|

Pa3nen 10. MHOrorpaHHUKH U TeJia
BpallleHust

10.1

Tema 10.1 MHOTOrpaHHUKHU M UX CBOMCTBA.
Bepmuasl, pedpa, TpaHH MHOTOTPaHHUKA.
IMpu3sma (HakIOHHasd, psAMasi, IPaBUIbHAs)
u eé a1eMeHThl, ceueHus. Ilapanienenumnen.
CaoiicTBa NpsAMOYTOIBHOTO
napasutenenunena. Ky6. /Jlex/

JI1.1 J11.2J12.1 J12.2
€|

10.2

[Mupamuna u e€ anemenTsl. [IpaBunbHas
nupamua. YceuenHas nupamuaa. [lnomans
MIOBEPXHOCTH MHOT'OI'PaHHUKOB.
[pocreiimme koMOUHALIMN
MHOT'OI'PaHHUKOB. BeIuncnenue a3neMeHToB
MPOCTPaHCTBEHHBIX (uryp (pédpa,
JMaroHany, yrisl). [IpaBuibHbie
MHOTOrpaHHUKH. /JIek/

JI1.1 J11.2J12.1 J12.2
€]

10.3

Msuororpannuku. [Tnomans nosepxHoctu
MHororpanuukos. ITpusma. /IIp/

JI1.1 J11.2J12.1 JI2.2
€]

10.4

Msuororpanauku. [nomans moBepxHocTr
MHororpanHukoB. I[Tupamuna /Ip/

JI1.1 J11.2J12.1 J12.2
€]

10.5

(ITpodeccroHanbHOE-OPUEHTUPOBAHHOE
conepkanue) [loHsTHE O CUMMETPHUH B
IPOCTPAHCTBE (LIEHTPAIbHASL, OCEBas,
3epkaiibHast). O000IIeHHE TIPEICTABICHUI O
MPaBHJIBHBIX MHOTOTPaHHHUKAX (TETpadap,
Ky0, OKTas3Ip, JOJEKAdIp, HKOCA3IP).
IMpumeps! cummerpuii B npodeccun. /TIp/

JI1.1 J11.2J12.1 J12.2
31

10.6

Tewma 10.2 Tena BparmieHus 1 ©X CBOMCTBA.
[{unusap, KOHYC, UX Pa3BEPTKU U CEUECHHUSL.
Coepa u map. /Jlex/

JI1.1 J11.2J12.1 J12.2
€|




10.7 |Pemenue 3amad mo Teme OUIMHIP, KOHYC. 2 2 JI1.1 J11.2J12.1 J12.2

Mp/ €]

10.8 |Pemrenue 3amau no teme cdepa u map. /Tp/ 2 2 JI.1 J11.2J12.1 J12.2
€|

10.9 |Tema 10.3 [1nomaau noBepxHOCTEN 1 2 2 JI1.1JI1.2J12.1 JI12.2
00bEMBI MHOTOTPAHHUKOB, TEJl BPAIICHHS. 21

O0BbeM NPSIMOYTOIBHOTO NapaulesIeNUIe a.
O0beM kyOa. OObeMBI IPSIMOI IIPU3MBI U
uHapa. O0BEeMbI MTUPaMUABI H KOHYCA.
O6wem mapa. [Togobue Ten. OTHOMICHHS
IUIOINA/AeH TIOBEpPXHOCTEH U 00bEMOB
nogoOHbIX Ten. /JIex/

10.10 |HaxoxneHue oo0bemMa NpsiMOYTOJIbHOTO 2 2 JI1.1JI1.2J12.1 J12.2
napajuieNienumena, Kyoa, mpsMon IpU3Mbl 1 21
munHapa. /Tp/

10.11 |Haxoxnenue oobeMa NupaMUIbl U KOHYyCA. 2 2 JI1.1 J11.2J12.1 J12.2
Brruucnenne oobema miapa u miomagu 21
coepsr. /Tlp/

10.12 |(IIpodeccronanbHOE-OPHEHTHPOBAHHOE 2 2 JI.1JI1.2J12.1 J12.2
coxepxanue) [lnomanyu u 00beMbI B 21

IpUKIaTHBIX 3aJa4dax. Pacyer o0bema
BMECTHUMOCTH BEILIECTB.

Pemenue 3a1a4y Ha COOTHOIICHUS IUIONIAICH
MOBEPXHOCTEH U 00BEMOB MOI00HBIX TEII.

Mp/
10.13 |CamocrositenbHas padota /Cp/ 2 60 JI.1JI1.2J12.1 J12.2
31
10.14 |Ox3amen 2 6 JI1.1J11.2J12.1 J12.2
31

5. ®OHJ OHEHOYHBIX CPEJACTB

5.1. ®oHp 01IeHOYHBIX CPEACTB JIsl MPOBeAeHUsI MPOME:KYTOYHOM aTTecTaluu

ITpomesxyTodHas aTTecTalus NPOXoauT B hopMe sk3ameHa.B Ounete 2 Bonpoca. [lepeueHs BOIPOCOB K 9K3aMEHY:

1. Onpenenenue UENbIX U PAHOHATIBHBIX, 1€HCTBUTENBHBIX YHACEI

2. Mpubmmkénnblie BeruuciaeHus. [IpuOnmxEHHOE 3HaUYCHUE BETUUMHBI M TIOTPEITHOCTH MPUOIMKECHHIHA.

3. Ompezenenye KOMIIEKCHOTo yucia. CloskeHue KOMIUIEKCHBIX YHCell. Y MHOXKEHHE U AeIeHHE KOMIUIEKCHBIX YHCell

4. T'eoMeTprYECKOE MPEACTABICHHE KOMIIEKCHBIX YHCE

5. Onpenenenue KOPHS N-0i CTETIEHU U €T0 CBOMCTB.

6. Onpenenenue norapudma, IeCITHIHOTO U HATypaIbHOTO JIoraprdMa. 3aIics OCHOBHOTO JIOrapu(pMUIecKkoro Toxaectsa. CBoHcTBa
norapudmoB. [lepexox K HOBOMY OCHOBaHHIO

7. IIpeoOpa3oBaHue paliOHANIBHBIX, UPPALMOHATIBHBIX, CTEIIEHHBIX, II0Ka3aTeIbHbIX, JTOrapu(GMUUECKUX BBIPAKEHUH.

8. OnpeneneHue paguaHHON MephI yIila, CHHYCa, KOCHHYCa, TAHI€Hca M KOTaHI'eHca uucia. BpamarensHoe aprxenue. Yucnaosas
OKPYKHOCTB

9. 3HayeHus TPUroHOMeTpHUUecKUX GyHKIMH 11 yriaos 30°, 45°, 60°, 90°

10. OCHOBHBIC TPUTOHOMETPUIECKUE TOKACCTBA, (POPMYIT IPUBEACHUSI.

11. 3anuck GpopMyn cuHyca U KOCHHYCa JIBOMHOTO yTJia; ()OPMYJI TIOJIOBUHHOTO yTJia

12. 3anuce popMyI1 cUHyca, KOCHHYCa U TAHT'€HCAa CyMMBI U Pa3HOCTHU JIBYX YTJIOB

13. TIpeoOpazoBaHust CYMMBI TPUTOHOMETPUIECKIX (DYHKIMH B MPOU3BEACHHUE H IIPOU3BEIICHUS B CYMMY. BhIpakeHrne TPUTOHOMETPHYECKUX
(yHKIMI yepe3 TaHI'€HC OJOBUHHOTO apryMeHTa

14. ®yHKIUsL y = sin X By = COS X, UX OCHOBHBIE CBOWCTBa U rpaduku. DyHKIUH y = tg X, Y = ctg X, UX CBOICTBA U rpauKu
15. Onpenenenne apkcuHyca, apKKOCHHYca, apKTaHI'eHca yucia. Pemenne npocTeHmmux TpUroHOMeTPUYECKUX YpaBHEHUH

16. Pemenne npocTeiiinX TpPUrOHOMETPUUECKUX HEPABEHCTB

17. Onpeneneune Gpynkiun. Haxoxnenue 3nauennid pyukimu. [loctpoenue rpadKoB JIMHEHHOMN, KBAAPATUIHOH (DYHKIIUH.

18. Ioka3zarenbHas QyHKIWMs, ee cBoiicTBa [TocTpoeHue rpaduka nokazaTeabHON QyHKIMN

19. Jlorapumuaeckas pyHKIus, ee cBoiicTBa. [loctpoeHue rpagukoB ITorapuGMUIEcKuX (yHKITHI.

20. OmpeziesnieHre MPOU3BOAHON (QPYHKINH, €€ TeOMeTpUIeCcKOro U husmueckoro cMeicia. M3zydenue npasmi U hopmyn nuddepeHnnpoBanms
QOCHORHEIX YTEMEOHTANHEIX (h\/HI(IY“T‘/’I




21. Onpeenenue BTOPOi NPOU3BOHOM, €€ TEOMETPUUYECKOTO U (PU3HUECKOT0 CMBICTIA. BhIuMCIeHnEe TPOU3BOIHON OOPATHOM U CIIOXKHO#
(yHKIMK

22. BeiBoJ ypaBHEHHs KacaTenbHOH. [[piMeHeH e MpOU3BOAHON K HCCIeOBAaHNIO (DYHKIHIA 1 IOCTPOSHUIO IpadrKoB

23. OnpezeneHue nepBooOpa3HOi, HEOTIPEICIICHHOTO U ONPEICICHHOTO HHTErpalia

24. IlpuMeHeHME OIPENICICHHOr0 MHTErpaa s HaX0KJAECHHs IUI0aaAn KpuBouHeiiHoi Tpanenuu. @opmyna Herorona— JlelioHua
25. 'eomeTpuyeckuii CMbICIT OIIPE/ICIIEHHOTO HHTErpajia. Beruncinenue miomaneil KpuBOJIMHEHHBIX Tparei.

26. PerieHue palMoHaNbHBIX U UPPALMOHANIBHBIX YPABHEHUH U CUCTEM.

27. Penienye NoKa3aTeNbHbIX U JIOrapu(hMUIECKUX YPAaBHEHUH U CUCTEM.

28. PanmoHabHBIE M HppalliOHANBHEIE, TOKa3aTeIbHbIE U JorapudmMudeckue HepaBeHcTBa. OCHOBHBIE IPUEMBI HX PEIICHMS.

29. Perienne TpUroHOMETPUUECKUX YPABHEHUH U CUCTEM, HEPABEHCTB.

30. OcHOBHBIE MOHATHS KOMOMHATOPUKU. Pa3menienus, nepectanoBku, coueranus. @opmysna 6uanoma Herorona. CBolicTBa OMHOMHUHAJIBHBIX
ko3 duiuenton. Tpeyronpuuk [Tackans.

31. CobbITHE, BEPOATHOCTb COOBITHUS, CIIOKEHUE U YMHOXKEHHE BeposiTHOcTel. IloHaTHe He3aBUCUMOCTU cOOBITUH. JlucKpeTHas cltydaiiHas
BEJIMYMHA, 3aKOH €€ pacrpe/ieeH s, YUCIOBbIe XapaKTePUCTUKU AUCKPETHON ClTy4aiiHOW BennuuHbI. [ToHsTHE 0 3aKOHE OOJBIINX YHCEll.
32. PacnonoxkeHue NpsMBIX U INIOCKOCTEN B IPOCTPAHCTBE.

33. IMapamnenbHOCTb OPSAMBIX B IpocTpaHcTBe. [lapamienbHOCTh IPSIMOI U MIIOCKOCTH.

34. TTapannenbHOCTh IIOCKOCTEH

35. Ky0 u ero ceueHus. Yroa Mexay AByMs IPSIMBIMHU. YTOJ MEXIy IPSIMOH U INIOCKOCTHIO

36. [leprieHAUKYIAPHOCTD MPSMBIX B IPOCTpaHCTBE. [leprneHanKyIspHOCT IPSAMOM U IUNIOCKOCTH

37. Teopema o Tpex nmepneHauKysipax. JAByrpanusnii yron. [lepneHInKyIsIpHOCT TUIOCKOCTEH

38. BriBoJ ypaBHeHHUI c(epbl, INIOCKOCTH U IIPAMOI

39. Omnpezernenne GyHKIUH, ee 00JIaCTH ONPEACIICHHs] H MHOXKECTBa 3HaueHuiT; rpaduka ¢pynkuu. [Toctpoenne rpadukoB GyHKIHH,
3alaHHBIX pa3JIMIHbBIMHA Cl'lOCO6aMI/l

40. 3anuch CBOUCTB (D)YHKIIMU: MOHOTOHHOCTB, Y4ETHOCTh, HEYETHOCTb, OTPaHUYEHHOCTh, IEPUOIUUHOCTL. HaxoxxjeHre IPOMEKYTKOB
BO3pacTaHus U yObIBaHMSI, HAMOOJBIIETO U HANMEHBIIIETO 3HAUCHUS, TOUEK SKCTPpEeMyMa

41. Onpenenenue odpatHbix GyHKIMH. Haxoxxaenue obaactu onpenesneHus 1 obaacT 3HaueHui oopatHoi ¢ynkiun. [Toctpoenune rpaduka
00paTHON GyHKIUH

42. TIpeoOpa3oBanue rpadukos. Pemenne ypaBHeHu rpadudeckum crocodbom. PerieHre HepaBeHCTB rpa)uuecKUM CrocoOOoM.

43. OnpeneneHue MHOTOIPaHHUKA U €r0 OCHOBHBIX 31eMEeHTOB. OnpeeneHue U NOCTPOSHUE IPsAMOil U HaKJIOHHOH Ipu3Mbl. OnpeneneHue
MIPAaBUIbHOM MPU3MBI

44. OmnpeneneHue U MOCTPOCHUE Mapasuiesienunesa, Kyoa

45. CummMeTpuu B KyOe, B mapajuieienumnesie, B npusme u nupamuze. [loctpoenue ceueHus Kyoa, IpU3Mbl U IUPaMUIbL

46. Onpenenenne 1 MOCTPOCHUE TUPAMUIBI, TPABMIBHON MUPaMHUIbI YCEUEHHOW MUPAMHUIBI, TETPadipa

47. IlpaBuibHBIC MHOTOTpaHHUKU. [IpeicTaBIeHNE O MPaBUIILHBIX MHOTOTPaHHHUKAX (TETpasap, Ky0, OKTadAp, JOACKAdAP U UKOCADIP)
48. Omnpenenenrie U rpaduueckoe u3oobpaxenue: chepsl, IeHTpa chepsl, pamuyca chepsl, guameTpa chepbl

49. Onpenenenue U rpapuyeckoe n3o0pakeHne: mapa, HEeHTpa Mmapa, paauyca mapa, AuamMmeTpa mapa

50. YpaBHeHue chepbl, BbIBOJ ypaBHEHUS c(ephl B IIPIMOYTOIBLHON CHCTEME KOOPIMHAT

51. BzaumHOe pacmonioxkeHre cepbl ¥ INIOCKOCTH: He UMEIOT OOIIIX TOYEK, IMEIOT MHOXKECTBO OOIINX TOUEK, OJJHA O0MIast TOUKA.
I'paduueckoe n3o0paxeHme

52. KacatenbHasl INIOCKOCTD K chepe: TeopeMa, 10Ka3aTeabCTBO, 0OpaTHas TeopeMa

53. IInomanae cheps

54. Ompenenenue KacaTenbHOH K cepe, TOUKH KaCaHHs

55. B3auMHOeE pacroiokeHue npsamMoi u chepsl

56. IllapoBoii cerMeHT

57. lllapoBoii cekTop

58. [llapoBoii cioit

59. Onpenenenue u rpadguyeckoe H300pakeHHe: IUIUHIPA, 00pa3yIOMIKX HUINHAPA, OCH LHWJIMHAPA, OCHOBAHUH IIMIIMHIIPA, BHICOTHI
LIMHAPA, pajuyca, T1aMeTpa LIUINHIpA.

60. Onpenenenue u rpaguueckoe H300pakeHHe: 0CEBOTO CEUCHHUS, CEYCHHUS LIMIMHAPA MEPIICHANKYISIPHON K OCH IJIOCKOCTBIO.

61. IIpsiMoil KpyroBoi HUIUHIP.

62. Pa3BepTka OOKOBOI MOBEPXHOCTH IHIMH/IPA.

63. ®opmyna momia M 60KOBOW OBEPXHOCTH IIMIHHIPA.

64. ©opmyiia MI0La 1 NOIHON IOBEPXHOCTH IUIMHAPA

65. Omnpenenenne u rpaduueckoe n300pakeHne: KOHyca, 00pa3yrolnX KOHyca, OCH KOHYCa, OCHOBAaHHsI KOHYCa, BEPIIUHEI KOHYca, OOKOBON
IIOBEPXHOCTU KOHYCA, BEICOTHI KOHYCa, CEYEHHs KOHYCa.

66. Onpenenenre OOKOBOM, MOJHOW NOBEPXHOCTH KOHYCa, (OPMYJIa HAXOXKICHHUS TUIOLIa 11 OOKOBOM, MOJIHOW TIOBEPXHOCTH KOHYCA.

67. Onpeienenre u rpaguueckoe H300pakeHHe: YyCEUEHHOTO KOHYCa, OCHOBAaHUH YCEUEHHOTO KOHYCa, BBICOTHI YCEYEHHOTO KOHYCa, OOKOBOA
MOBEPXHOCTH YCEUEHHOT0 KOHYyCca, 00pa3yIouX YCEYEHHOTO KOHYca.

68. Omnpenernenne OOKOBOH, OHOMN MOBEPXHOCTH YCEUSHHOTO KOHYyca, GopMyIia HaXOXKISHU TUTONIa i OOKOBOH, MOIHON MOBEPXHOCTH
YCEUEHHOT'0 KOHyCa

69. Beruucnenue o0beMa Ky0a, IpsIMOYTOJIbHOTO NapalleNenuIe]a, IpU3Mbl, HUINHIPa

70. Beruucnenue oobeMa nupaMu/ibl, KOHyca, mapa.

71. BeluucieHue Iomaan NoBEpXHOCTH IMIMHAPA, KOHYyCa, chephl.

72. JlexapToBa cucTeMa KOOpAMHAT Ha IIockocTu. OnpeneneHue BEKTopa, MOAYJIs BEKTOpa.

73. PaBerctBo BekTOpoB. Cll0’KEHUE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YHCIIO.

74. PaznoxeHue BekTopa 1o HanpasiieHHsAM. OnpeneneHye yriia Mexay JByMsl BEKTOpaMHu.

75. BoruuciieHre KOOpIMHAT BEKTOPA, CKAJSIPHOTO IIPOU3BEICHNS BEKTOPOB.

76. PaznoxeHue BEKTOpa 10 KOOPAWHATHBIM BEKTOpaM. BreneHue GopMyIibl pacCTOSHUS MEXKIY ABYMS TOUKAMH.




Kpumepuu oyenueanus:
5 6aIoB BBICTABISIETCS CTYJCHTAM 3a ITOJHBIN U MPABIIGHBII OTBET Ha BCE BOIIPOCH! OHMJIETa C JIOTHIECKHIM O0OCHOBAaHHEM apryMEHTOB, B OTBETE
HET OLIMOOK.
4 Gana BBICTABISIETCS CTYAEHTAM, €CJIM BOIPOCHI OHMJIeTa PacKPBITHI IOJHOCTHIO, HO OOOCHOBAaHUS JI0Ka3aTeNbCTBA HEJOCTATOYHBI, IPH 3TOM
JIOITYLICHBI JIBE-TPH HECYILIECTBCHHbIC OLIMOKH, UCIIPABICHHBIC 110 TPEOOBAHMIO MIPETIOAABATEIS.
3 Gana cTaBUTCS CTYACHTaM 3a IIPAaBUIIBHBIN OTBET Ha BOMPOCH! OMIIeTa, IPH 3TOM JOMYILIEHO OoJjiee OHOM OMMOKM 1O M3JIOKEHUIO (DaKTOB MM
Gosee IBYX-TPEX HEIOYETOB B OTBETE.
2 GaJyula CTaBUTCS CTYJEHTaM, €CJIH JOMYIICHBI CYIIECTBEHHBIE OIMOKH, MTOKa3aBIIIe, YTO 00y4Jaromuiics He o0magaeT 00s3aTeIbHBIMA YMEHUSIMH
TI0 JJAaHHO} TeMe B TIOJIHOH Mepe.

5.2. ®oH OLIEHOYHBIX CpeacCTB AJisl MPOBEACHUS TEKYLIEro KOHTPOJIsA

Ipenctasnen B Ilpunoxenuu 1 x paboueil nporpaMMe AUCLUILIUHBL

6. YYUEBHO-METOAUYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIJIMHBI (MOAY JIs)

6.1. Pexomenngyemas JiuTeparypa

6.1.1. OcHoBHas IUTEpaTYpa

ABTOPBI, COCTaBUTETHN 3ariaBue U3 parenbcTBo, Konnu-Bo
JI1.1 |H.B.Boromoios AunreOpa 1 Havaja aHanu3a: yueOHoe IOpaiir, 2022 https://urait.ru/bcode/489977 -
OCOOHE TSI CPEAHETO HEOrpaHUYEHHBIH J0CTYII

HpO(I)eCCI/IOHaHBHOFO 06p330BaHI/IH 3apEeTrUCTPUPOBAHHBIM IT10JIB30BATCIIAM

J1.2 |B. A.T'yceB T'eomerpusi: yueOHOE TocoOHe IS IOpaiir, 2022 https://urait.ru/bcode/489977 -
. b. KoxyxoB cpenHero npodeccHoHaIbHOTO HEOTpaHUYEHHBIN TOCTYI
A. A. TIpoxodnen oOpa3oBaHHs 3aperuCTPUPOBAHHBIM MOJIB30BATEISIM
6.1.2. [lononHuTeLHAS JUTEpPaTypa
ABTODBI, COCTABUTEIH 3arnaBue W3natenscTBo, Konnu-Bo
JI2.1 |Boromomos H. B. Anre6pa 1 Hauasa aHau3a: Y4eOHUK st IOpaiit, 2021 https://urait.ru/bcode/469825-
cro HEOrpaHUYEHHBIN 10CTyII
3apEerHCTPUPOBAHHBIM OTH30BATEIISIM
JI2.2 |boromonos H. B. I'eometpust: yueOHOe ocodue ams IOpaiiT, 2022 https://urait.ru/bcode/489978-
cpenHero npohecCHOHATBHOTO HEOTrpaHWYEHHBIH JOCTYI
o0pazoBanus 3apEruCTPUPOBAHHBIM I10JIb30BATEIAM

6.2. Ilepeuens pecypcoB HHGOPMALHOHHO-TEJIEKOMMYHUKANIMOHHOI ceTu « UHTEepHET)

Ol |O6paaoBaTenLHLH71 HopTaJl IS MOATOTOBKHU K 9K3aMeHaM IO PpoQUIbHOM 1 6a30BOH MaTeMaTuke

6.3. [lepeyeHb MPOrpaMMHOIo odecrneyeHust

6.3.1|1uTepHer-Opaysep - Chromium

6.3.2|O¢ucHsrit maker - LibreOffice

6.4 Ilepeyenb MHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.4.1|UCC «Koncynprantllmoc»

6.4.2|UCC «"apanT»

7. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JTUCHUIIJIMHBI (MOAYJISA)

7.1|ITomerienus A IpOBEACHUS BceX BHIOB paboT, MPETyCMOTPEHHBIX YI€OHBIM IIIAHOM, YKOMIUIEKTOBaHbBI HEOOXOMMOH
CHEUUATM3UPOBAHHON YIeOHOI MeOEIbI0 M TEXHUIECKHMU CPEICTBAMH O0YYCHHSI.

8. METOAUYECKHE YKA3ZAHUSA JJIAA OBYYAIOIIIUXCA 11O OCBOEHUIO JUCHUTIVIMHBI (MOY JIS)

Meroaudeckue ykazaHHs 10 OCBOSHHIO AUCLUILIMHEI IpecTaBieHbl B [Ipunoskennu 2 k paboueil mporpaMme AUCHUILIMHEL




Ipuaoxenue 1

®OH/I OUEHOYHBIX CPEACTB

OVIIL.03 MaTtemaTuka

1. Onucanue nokaszaresjieil 4 KpUTepHeB OLUEHMBAHUS KOMIIETEHIMII HA Pa3IMYHbIX 3Tanax

HX q)OpMI/IPOBaHI/Iﬂ, OIMMCAHHC HIKAJ OIICHUBAHUSA

1.1 TlokazaTenu u KpUTEPUU OLICHUBAHUS KOMITETCHITUH:

VYV ]I, cocTapnstoniue
KOMIIETEHIIUIO

TTokazaTenu
OLICHUBAHUS

Kputepun onieHuBaHus

Cpencrna
OIICHUBAHUS

3HaTh:

- OCHOBHBIC IIOHSATHS, UJCH H
METObI anreOpsI u
MaTeMaTHYECKOTO aHaJIN3a;

- OCHOBHbIE IIOHATHSI O
MJIOCKUX U MPOCTPAHCTBEHHBIX
TreOMETPUIECKHX (UTYpax, HX
OCHOBHBIX CBOMCTBAX;

- O IMpoleccax U SBICHUSX,
HMEIOITUX BEPOSITHOCTHBIH
XapakTep, O CTaTHUCTHYECKUX
3aKOHOMEPHOCTSX B PEalIbHOM
MHpE, 00 OCHOBHBIX IOHSATHSIX
3JIeMEHTapHOMN TEOpUU

BEPOSITHOCTEH.

CdopmupoBaBuiuecst

cUCTeMaTH4YecKne 3HaHus o0
OCHOBHBIX IIOHATHUAX, UACAX H
METO/1aX anreOpeI u
MaTeMaTHYECKOr0 aHaIu3a; 00
OCHOBHBIX TOHSATHSIX 0
IUIOCKAX M TPOCTPAHCTBEHHBIX
reoMeTpudecknx (urypax, ux
OCHOBHBIX CBOMCTBAX;

0 Iponeccax ¢u  ABJIICHUAX,
HUMEFOIIUX BEPOSTHOCTHBIN
XapakTep, O CTAaTUCTUYCCKUX
3aKOHOMEPHOCTAX B PEaTbHOM
MHUpEe, 00 OCHOBHBIX MOHSATHSIX
3JIEMEHTAPHOMN TEOpUHU

BEPOSITHOCTEM.

YpoBeHb 3HaHUIT OCHOBHBIX
MHOHATHHA, HACH M METOIO0B
anreOpsl ¥ MaTeMaTHUYECKOTO
aHajii3a; OCHOBHbBIC MOHSTHUSA
0 TJTOCKHUX u
MPOCTPAHCTBEHHBIX
reOMETPUYECKUX  (Qurypax,
WX OCHOBHBIX CBOMCTBAX;

0 TIpoleccax U SBICHUSX,
UMEIOIIUX  BEPOSTHOCTHBIN
XapakTep, O CTaTUCTUUYECKHUX
3aKOHOMEPHOCTSIX B
00

IOHATHAX

peaJbHOM MHpE,
OCHOBHBIX
3JIEMEHTAPHOMN TEOpUU

BEPOSITHOCTEH.

T1-T18,
3 (1-14)

YMmeTh:

- pemath 3aadu anreOpsl U
HaJaJl aHaJ3a, TeOMETPUH;

- pemarb  CTaHAAPTHBIMHU
npuéMaMu  palUOHAIIBHBIE U
HppanroHaIbHBIE,
IOKa3aTeIbHbIC,  CTCIICHHEIC,
TPUTOHOMETPUUYECKHUE

YpaBHCHUA U HCPABCHCTBA, HUX

CHUCTEMBI;

- IPUMEHATh  HU3YUYCHHBIE
CBOICcTBa TEOMETPUUYECKUX
buryp wu  ¢dopmynasl s
pereHus TeOMETPHYECKHUX

3a/1a4 1 33734 ¢ MPaKTHIECKIM
conepKaHNeM.

CdopmupoBaBuiuecst
cUCTeMaTHYecKHue  YMeHHUs
pemars 3amadd  anreOpbl U
Haval aHaau3a, TeOMETPUH;
pemaTtb CTaHAaPTHBIMU
npuéMaMy  palMoHANIbHBIE |
HppanruoHaNbHEIE,
OKa3arelibHbIC,  CTEIICHHBIE,
TPUTOHOMETPHUYECCKHE

YpaBHCHUA U HEPABCHCTBA, UX

CHCTEMBI; HIPUMEHATh
H3y4YEHHBIE CBOICTBa
reoMeTpudyeckux Quryp u
dopMmynbl A peleHus

reOMETPHYECKUX 3a/1a4 U 33734
c MPaKTHYCCKUM
COZICpKAHUEM.

YpoBens ymeHusi peniaTh
3agauyd  anreOpel M Hayanl
aHaln3a, TeOMETPHH;

pemars CTaHJApTHBIMU
npuéMaMu palloHaJIbHbIE U
HppaLnrOHaNbHBIE,
[IOKa3aTeNbHbIE, CTETEHHBIE,
TPUTOHOMETPUIECKHE

YpaBHCHUA HW HCPABCHCTBA,

WX  CHCTEMbI, TPHUMEHATh
HU3y4YEHHbIE CBOMCTBA
reoMeTpudeckux ¢Guryp u
dbopMynBl IS peIICHUS
FeOMETPUYECKHX 3a1ady |
3ala4 = C  MPaKTHYECKUM
COJICpIKaHKEM.

T1-T18,
3 (1-14)




Baagern:

- BJIAJICHUE METOJaMU
JIOKA3aTebCTB M AITOPUTMOB
yMEHUE

peuicHus, ux

MIPUMEHSTH, MIPOBOIUTH
JIOKa3aTellbHbIe  PaCCyKIACHHUS
B XOJI€ PEILICHUS 3a]1aY;

—  BIIaJICHHE

npueMamu

CTaHAAPTHBIMU
peLeHus
palMOHATIBHBIX u
HpPpaLKOHANbHBIX,
MOKa3aTeNbHbIX, CTENEHHBIX,
TPUTOHOMETPUUYECKUX
YPaBHEHUH M HEPABEHCTB, HX
CHCTEM;

TOTOBBIX

HCIIOb30BaHKe
KOMITBIOTEPHBIX
mporpaMMm, B TOM 4YHUCIIE IS
MIOUCKa

NyTH peIleHus |

WITFOCTPALUH pereHus
YpaBHEHUI U HEPABEHCTB;

—  BIaJCHHWE  OCHOBHBIMH
MOHSATHSMHA O TUIOCKHX H
MPOCTPAHCTBEHHBIX
reoMeTpudeckux (Qurypax, ux

OCHOBHBIX CBOﬁCTBaX;

CdopmupoBasmuecst

cucTeMaTH4YecKHe BJIa/IeHUs
METOAAaMHU  J0Ka3aTelbCIB MU
ITOPUTMOB pEIICHUs, YMEHUE
Hux IIPUMCHSATD, IIPOBOJUTH
JOKa3aTeNbHBIE PACCYXKACHUS
B XOJI€ pelleHUs 3a/1a4;

CTaHAAPTHBIMU preMamu
pelIeHusl palMOHANBHBIX U
HppalMOHAIbHBIX,
[OKa3aTeNbHBIX,  CTEICHHBIX,
TPUTOHOMETPUYECKUX

YpaBHEHUH M HEPAaBEHCTB, UX
CHUCTEM; HCIOJIb30BaHNE
TOTOBBIX KOMITbIOTEPHBIX
porpamMM, B TOM YHCJIE TS
MTOWCKa

INyTH pPELICHu U

WUTIOCTpaluu peLieHus
YpaBHEHUI U HEPABEHCTB;

OCHOBHBIMU  TIOHATHUSMH O
IUIOCKUX M MPOCTPAHCTBEHHBIX
TEOMETPUICCKUX (UTYypaxX, HX

OCHOBHBIX CBOﬁCTBaX;

YpoBeHnb BiaageHust
METOJaMH JI0Ka3aTeNbCTB U

aNTOPUTMOB pereHmus,
YMEHHE WX  NPUMCHATS,
MIPOBOJIUTh  JIOKa3aTelIbHEIC
paccyxueHus B xo7e
pelieHus 3a1aq;

CTaHIAPTHBIMH  TIpHEMaMHu

pELICHHs palMOHAJBHBIX U
HppalOHaIbHbIX,
MOKAa3aTeNbHbIX, CTCIECHHBIX,
TPUTOHOMETPUUECKUX
YPaBHEHUI U HEPABEHCTB, UX
CUCTEM; HCMOJIb30BaHUE
TFOTOBBIX KOMITBIOTEPHBIX
MporpaMM, B TOM YHUCIE IS
MOMCKa TIyTH PENIeHUus u
WUTIOCTpaluu peLieHus
YpaBHEHUI U HEPABEHCTB;

OCHOBHBIMH IIOHATHAMHU O

MIJIOCKUX u
MIPOCTPAaHCTBEHHBIX
reOMETPUYECKUX  (UTYypax,

WX OCHOBHBIX CBOMCTBAX;

T1-T18,
113 (1-14)

T — mecmosvie 3a0anus, 113 — npakmuueckue 3a0anus

2 Tunosble KOHTPOJIbHBIC 3aJJaHUsl MJIM HMHbIC MaTepualbl, HeOﬁXOZ]I/IM])Ie AJIsA OLCHKH

3HAHMIi, YMeHHIi,

HABBIKOB M (MJIHM) ONBITA [JeSTeJbHOCTH,

(l)OpMHpOBaHHﬂ KOMHeTe]—[IIP[ﬁ B [Mpouecce 0CBOCHUA 06pa30BaTeJ’[bH0ﬁ nmporpaMmmal

TecToBBIC 32a0aHUA:

1 cemecTp

Tect 1 «IloBTOpEeHHME Kypca MaTeMaTHKH OCHOBHOI IIKOJIbD)

1. 3nauenue Beipaxenus (0,25 + 7

a)2 6)1 B)4 )3

1 Bapuanr.

6

11
+ %):109+ 1—— paBHO

12

2. YKakuTe KOpeHb (MM KOPHH, ECITH UX HECKOJIBKO) YPaBHEHHUS:

1)2x%-32=0
a)0;16 6)0;4 B)4:-4 1) 2;-2
2)3x%-x=0

1 1
a)3; 1 6)0;5 B) 3;0 r)g,l

3) x>- Sx*+ 6x=0

a)4;3;2 6)3; 2;1 8)0;1;2 10;2;3

4)5(x—2)=Tx + 16

XapaKkTepU3yOIIUX ITAaNbl




a)-11 6)12 B)-13 )14
5)2:1,2
X

2)0,1 6) 10 B) 100 1)1

3. YKaxxuTe pelnieHrne Kaxa0ro U3 HepaBeHCTB:
1) 4(7 — 2x) < 3(4x - 2)
a)[1,7; +%04  6) [2.3;+%(  B) (-0;1,7] r) (-00;2,3]
2)3x*-7x+2 <0

1 . . 1
a) (-°°;§] U [2; +0060)[1; 66B)(-00;5 1] r) [5;'2]
3) 4-x" >0
2x—3

a) (-00;1,5] U [2;+004  6) (-00;—2)U (1,5;2¢ B)(-2;1,5)U (2;400) 1) (-00;—2) U (2; +00(,

4. PemenneM CUCTEMBI ypaBHEHHI
X+y*=10
x—y=2
SIBIIIIOTCS TIApBl YK CE:
a) (2;1); (-1:-2) 0) (153); -1;-3) B G (-1-3) 1) (B34); (-35-4)

2 Bapwuanr.

4 104
: +3= - o)226+2—
1. 3HavYeHME BBHIpAKCHUS 0,2 +3 7 3) 226 +2 105 paBHO

a)2 0)1 B4 13

2. VYKaxuTe KOpeHb (MM KOPHH, €CIIM UX HECKOJIBKO) YPaBHEHHS:

1)3x%*27=0

a)3;-3 0)0;3 B899 1) 0,9
2)2x*-x=0

1 1 1

020 652 805 1l
3) x>-x*-2x=0

a)3;2;-1 06)0; 2;—-1 8)0;3;2 1)0;1;2
4$H3(x-4)=8x+3
a)-3 6)-2 B3 12
S)EZISO
X

2)0,01  6) 100 B) 10  1)0,1

3. YKaxxuTe perieHne Kaxa0ro U3 HepaBeHCTB:
1) 23— x)< 12-5x
a) (-0 ;—2]6) (-0 ; 3] B) (-0 ;2] r) [3; +00¢
2)2x*-5x-3 >0

a) (-oo;—%] U [3; +0006) (-00;—1] U [6; +00( B) [_71;36 r) [—1;6]

24—6 X
3) 272X o
) 2x+9

a) (-00;—4,5]U (-2;2) 6) (-00;—4,5]U [2; +00(B) (-4,5;-2) U (2;+%0) 1) (-00;—4,5) U (-2; +000



x2+y2: 17
y-3x=1
a) (-1;4); (-1,6; 3,8) 0) (1;4); (-1,6;-3.8)  B) (1;-4); (1,6; 3.8) r) (4:1); (3,8; 1,6)

4. PemmenreM cucTeMbl ypaBHEHHHA SIBJISIFOTCSL TIAPbI YACEIL:

3 Bapuanr.

1 2 11
1. 3HaueHHEe BBHIPAKEHUSA (E -575+ 5): 55 - 15E paBHO:

a) 12 6)- 16 B) 18 r)-14

2. YKaxuTe KOpeHb (MJIH KOPHH, €CJIM UX HECKOJBKO) YpaBHEHUS:
1)4x*-64=0
a)0; 4 0)0; 16 B) 2; -2 r) 4;-4
2)7x*-x=0

a)l;7 06) 0,7 B) 0; % r)0;,—7

3) x>+ 3 x%-4x=0
a)0;1;-4 6)0; —1;2 B)1;3;-2 r0;,—-¢62;3
4)4(x —3)=9x + 13

a) 3 0)4 B)-5 r)—2
5) 15 =150
X
a)10 0) 0,1 B) 0.01 r) 100

3. Vkaxure PCIICHUEC KAXI0r'0 U3 HCPABCHCTB!
1) 22-3x)232x-1)
S AP e D tool
a)(_OO’G] 6)(12,+00(, B)(_OO’ 12] r) [6’+OO(,
2)3x%-5x-2<0

a) [—2,%] 6) (-oo;—é] U [2400  B) (00;=2] U [§;+oo<: r) [_71;2]
2
X +5x
3 >0
) 2—8x
1 . 1 1 .
a) (05 =5) U (05 ) 0) (005 =53] U [0; +00éB) (-5 0) U | ri+o0) 1) (-00;0) U (5 +00é
24 2=13
4. PemmenreM cucTeMbl ypaBHEHHHA Xry =
x-2y=—1

SIBJISFOTCA MMapbl YUCCIT:
a) (1;4); (-2,4; -3,6) 0) (3;2); (-3.4;-1.2)  B) (3;4);(-2,4;-4.2) r) (2:3); (-1,2; -3,4)

4 Bapuanr.
1.3HaueHmne BRIpAKEHUS (é -9,5+ g): 341 +2—— paBHO
7 7 3 42
a)2 0)4 B) 0 r)-2
2. VYKaxxuTe KopeHb (MM KOPHH, €CJIN UX HECKOJIbKO) YPaBHEHHUS:
1)5x* 125=0
a) 25; -25 0) 0; 25 B) 5; -5 r) 0;5

2)4x*-x=0



a)l; % 0)1:4 B)4; 0 r)O;%
3) X2+ 7 x4+ 10x=0
a)-4;-1;0 0)-5;, —2;0 B)-1;0; 2 r)—3;0;4
4)7(x—-2)=5x+12
a) 15 6)-9 B) 11 r) 13
5 E:1,6
X
a)100 6) 10 B) 0.1 r) 0,01

3. Ykaxure PEIICHNE KaXXI0T0 N3 HEPABECHCTB!:
1) 52— x)<7x-26
a) [3;+00¢ 0) (-00; 1] B) (-0;3] 1) [55+00¢
2)2x*-7x-42>0

a) [_71;4] 0) (-00;%] U [2;+¢ B) (-00;—%] U [4;+0( 1) [%;2] 3)
2
X +1Ox<0
2—5x
2 2. 2 2 ;
a) (-10; 0)U §;+°0 0) (-0 ;—10] U [0; EGB) (-00; 0) U §;+°° r) (O;E) U (10; +00¢,
2 4 y2=95
4. PemenueM cucteMbl ypaBHEHHUH xry =
x—-y=1
SIBIISTFOTCS TIAPBI YHICET:
a) (-4; 3); (45 -3) 6) (5;3); (-3; -5) B) (4 1); (-1;-4) 1) (4;3);(-3; -4

Tecrt 2 mo Teme: «CTeneHu ¥ KOPHU

1. Bsiuucaure a>g°
1 q°
2) a’
3) a'
4) g

8

a
2. Bbuucioure ——.
a

D a
2) all
3) a®

3. q "Beraucinre 9%37°
1) 27
2) 3
31
4) 81
4. Cpasuure uucna 0,2 >y 0,2 °.
1) <
2) >
3) =
4) He cpaBHUTH
5. Kak nazsiBaercs rpaduk GpyHkmmm y = 2 x> —3?
1) runep6omna
2) mapaboina



3) mpsmas
4) xyOudeckas mapaboma
6. Ympoctute BeIpaxenne 3*%32*x3°.

1) 32x2+5
2) 325
3) 3ex+s
4) 35
7. Uemy paBHO Q/?
1 3"
2) 3"
3) 3°
4) 32n2
8. Bbuucnure ‘\1/4—92
1 7
2) 49
3) 49°
4) 49°
9. Haiigure 3HaUueHUE BBIpaXKEHUS ﬂ?*ﬂ?.
1) 32
2) 16
3) 2
4) 64
10.Beramcnure :\3/——27
) -27
2) HeT peuleHui
3 -3
11. Tlpu Kakux 3HAUYECHUSX X UMEET 3HAUCHUE BHIPAKEHUE Yx—5.
1) x<5
2) x>5
3) x=5 4) mpu MOOBIX X

12. PemmTe ypaBHeHHE X°=216.

1) +6
2) 8
3) 6
4) -6
2
13. 3amummTe ¢ MOMOIIBI0 3HAKa KOPHS a’
D ia
2) ¥d?
3) Va
4) Va

Tect 3 mo Teme: «JIorapugm. CpoiicTBa JjorapupmMoB»

1. Berunucnure log, 16.
1) 16

2)2

3)1



4) 4
2. Berunciwure log; 3.
1)3
2)0
3) 1
4) 2
1

Boruncnure logs 9.
1) X2

2) -2

3)1

4)3

logs 16
3. Brrauciure 5 .

INE
2) 2
3) 16
41

3logg 2
Brrunciure 3 .

1) X3

2)2

3)8

4)9

4. Haiigure x, ecn logx 36 = 2.
1) 6

2)2

3) 36

4) 64

5. Beraucnure log, 2 logs 81.

1) 81

2)2

3) 4

4)3

6. Beranciure log,2 + log» 72.
1) 2

2) 3

31

4) 12

7. Berumcaure logs 75 — logs 3.
1) 2

2) 1

3)5

4)3

8. Uemy pagHo log, b + log, ¢?
1) log, (b +c¢)

2) log.(b-c¢)

3) log. be
b

4) log, €
9. HazoBute 00nacTh onpenenenus GyHKIUM y = log, (X - 2).
1) (0; o)



2) (I;+ )
3) (oo5l)
4) (- o0; + 0)
10. Pemmre ypaBHenue log, x = - 2.
1) 4
1

2) 4

3) -2

4) -4

11. Pemmre ypaBuenue logs (x +2) = 1.
1

2)3

3) -1

4) 2

12. Pemmre HepaBeHCTBO Ig X >1.

1) x>10

2) x< 10

3) x>1

4) x>0

13. Kakoe 13 MHOXKECTB SIBJISIETCS PELICHHEM HEPaBEHCTBA
D (-o0-1)

2) (- o0;+00)

3) (-1;+o)

4 (-1;3)

Bapuanr 2

1. Beraucmute logs 27.
1) 2
2) 1
3) 27
4)3
2. Beruncawure log, 1.
1
2) 4
3)0

1
4) 4
3. Beruucnure log, 4.
1) 4

2) 2

3) 2

= | =

4)

logg 13
4. Bprauciure 6 .

1) 13
2) 6
3) 1
4) 2

logr (x +3)< 1.



3)
4)

1)
2)
3)
4)

)
2)
3)
4)

)
2)
3)
4)

10.

1)
2)
3)
4)

11.

1)
2)
3)
4)

12.

)
2)
3)
4)

13.

)
2)
3)
4)

14.

1)

2 I-Gg 15 3
Brruucnure 15 .

1) X2
2) 15
3)3
4)9
5. Haiinure x, ecnu log, 4=x.
1) 4
2) -2
3)2
41
6. Bpraucnure log; log, 8.
1) 8
2)3
2
1
Beruncnure 1g 5 —lg 2.
1
7
3
10
Brruucnure logs 15 —log; 5.
1
10
3
0
Yemy pasHo log, b*?
b*;
k
log.b
k log.b

(- 6; + 0)

(5; + )

(- 03 5)

(- 005 - 5)

Pemmute ypaBuenue loge x = 2.

3

36

64

6

Pemmte ypaBuenue logs (x - 3) = 2.
28

25

2

5

Penmte HepaBencTso logs x < 2.
x<9

x<2

x <8

x<3

(5; + )

HazoBure obnacts onpeaeneHus pyHKoun y = logos (X + 5).

Kakoe 13 MHOKECTB SIBJII€TCA PELLICHUEM HEPaBEHCTBA log> (x- 1) >2.



2) (-3 5)
3) (15 +o0)
4 (-o0i1)



Tect 4 mo Teme: «OCHOBBI TPUTOHOMETPHI
Bapmuanr 1

1 Onpenenure 3HaK BBIPAKCHUS COS 155°-sin 570
1<0

2=0

3>0

4 =1

2 Boruucnure sin 15°:

Vo2
4

1

3

|\J|§‘|\J|§‘

40
3 HaiinuTe 3HaueHUE BRIPAXKEHUS Sin 56" cos34°+cos 56° -sin 34":
10
22
3172
41
4 Beruucnure cos 105%:
V216
4
21
34
40
5 Boraucimte sin 15° - cos 15°:
11
2172
3-1
40

1

Tt . U
6 Beruncnmre COS2§ —Sln2§:
11/2
20

31

4 Y2
2
7 Ynpocrure 2 cos’ o —cos2 a:
1-1
2172
31

40



T
209
9

& Beruncimre

1-1
21/2
31
40

. . T
9 HaiiguTe 3HaueHue S1IN ——:

3
11372
21
3-43/2
40

10 MoryT 11 OTHOBPEMEHHO OBITH CIIpaBeIMBLI PaBeHCTBa COS O = E usina= E:

1 da
2 Hem
11 Haiigure 35auenue cos o, eciu sina=0,6 u %<0{ <T:
12
2-0,8
3172
40,6
2
12 MoryT Ju OZTHOBPEMEHHO OBITH CIpaBeUINBbI paBeHCTBa [g O Zg uctga= 5:
1 da
2 Hem
13 Yopocrute tg 1°% tg 3°- tg 5% ... tg 87" ‘tg 89":
12
20
31/2
41
14 HaiiauTe 3HaYeHUE COS O, €M Ctg A =—3 U A - YyroJ1 4 4eTBEPTH:
12

10

40
15 Ynpoctute BEIpaskeHHE COS (O(+ B) +cos (0( - B)
1 8cosa-cos 3
22cosa-cosf
31
4 cosa-cos 3
. 27
16 Haiitu rpanycHyto Mepy yria ?:
10
2 140°
3 300°
4120°



17 Pemure sin(—300):

41
18 Pemmre tg (—450):
10
-1
2
3—-1
41/2
19 Berauciute sin 900%:
10
21
30,8
4172
20 Beraucauts cos’15° —sin?15%

¥
2
21
—3
2
40
21 Onpenenure 3HaK BhIpaxenus sin 280°:
1>0
2=0
3<0
4=1
22 Ompezienure 3HaK BBIPAKECHUS tg 30:
1>0
2=0
3=0
4<1
23 Berunciute sin 330%:
10
2—-1/2
30,8
41/2
24 Beruucaute sin 15°:
V2(4/3-1)
4
2—1/2
V2(V3+1)
4

1

3

4
25 Ynpocruts sin 72° —sin 12°:
1172

2 cos 42°
31/8



4 cos 30°
26 YmpocTuth cos 34°+cos 26"
1 cos 4°
2 cos 42°
3v/3cos4’
4 cos 30"
27 Ynpoctutb COS8 X — 0S4 x:
1 cos8x
2 cos x
33 cos2x
4 —2sin6xsin2 x
Bapuanr 2

1 Onpenenurte 3HAK BHIPAXKEHUS tg 127°. ctg 2010:
1 <0
2=0
3>0
4=1
2 Beruuciure sin 75%:

J6-12

4
V2

n Y&
2

V6+1/2
4
40

1

3

3 Haiijure 3HaueHe BhIpOKEHHs SIN vais *COS S cos 7. sin l;
12 12 12 12

10

21

3172

42
4 Boruuciute cos 15%

V2416

1

40
5 Beruncaure (COS 75°—sin 75°|':

11

21/2

3-1

40

6 Berancinre cos* 15°—sin® 15
11/2

20

31

V3

2



1—cos2a+sin2a
1+cos2a+sin2a

7 Yopocrture

Isin2a
20
3tga
4 cos2a
0
8 Berunciure Eitg—ZSo:
1-tg°75
1-1
243
3-V3
40
. 5n
A9 Haiinute 3Hauenue g ——:

6
14/3/2

24/3/3

3 —4/3/2

4 —\3/3

10 MoryT 51 OTHOBpEMEHHO OBITh CIIPAaBEINBEI paBEHCTBA COS (X = usina==:

1 da
2 Hem

11 Haiiaure 3nauenue tg o, ecau Sina =0,6 u %<O( <IT:
1-3/4

2-0,8

31/2

40,6

-1
12 MoryT J1n OTHOBPEMEHHO OBITh CIIPABEIIMBEI paBeHCTBa [g O :7 uctga=2:

1 0a
2 Hem

13 Yupocrute 1+tg” a+ - :
sin” o
1
2 . 2
COS”~ o +Sin” o
20

1

2
g «a
3 2 . 2

COS™ o< *Sin” o
41
14 Haiiaure 3HaueHue sin o, eciiu Ctg d =—3 u & - yroi 4 4eTBepTH:

12

15 Borunciure Sin 2 o , ecn sin o« =—0,6;180%< « <270":
10



20,2
30,96
41

16 Haiitu rpagycuyio mepy yrima 67°30:
ln

457’[

17 Pemure cos(—GOO):
1

! 2
-1

2 2

30

41

18 Pemmnre ctg(—30°):
1

2

243
30
43
321
19 Breruncnure COS —/——:

3
10
2-1/2
31
41/2

20 Brrunciauts 2 \/§sin 15° cos 15

40
—13n
7

21 Omnpenenute 3HaK BbIpaxkeHUs COS

1>0
2=0
3<0
4=1
22 OnpenenuTe 3HaK BhIPAXKEHUS ctg (— 1000):
1=1
2=0
3<0
4>0



5m
23 Beruuciure tg——:

3
143

2-1/2
343
41/2

24 Beraucaute cos 15%
V2(V3-1)

=

V2(3+1)

=

3-1/2

40

25 Ynpoctuts sin 20° +sin 40°:
1 cos10°

2 cos 42°
31/8

4 cos30°
26 Ympoctuths Sin 3a COS A':

1

2

1.
—sin4 o
121

2%@m4«—mu«)
3sin4 o

4 %(sin4 o +5in2 o )

27 YupocTuTh COS 3 X COS X:
1 cos8x

2 %(cos2x—cos4x)
1
—C0S2x

3 2

4 %(cos2x+cos4x)

Tecrt 5 mo Teme: «PyHKIMU»

1. Ilpu xakom 3HaueHuu x a'=1?

11

2)2

3)0

4) -1

2. Kakas obnacth onpezielieHus y moKa3aTeabHOH QyHKInu?
1) (-o0+o0)

2) (0;+00)

3) (-0;0)

4) [0;+0)

3. Kakoii xapakrep y GyHkuun y = ¢ ?
1) Bo3pacraromas

2) yObIBarorast

3) mapanenbHa OCH X

4) mapaiienabpHa OcH )



4. Cpasuure uucna 372 u 3°.
1)<

2)>

3)=

4) HEeTb3s CPAaBHUTH

5. Pemnte ypaBHeHue 3'=9
11

2)2

3)3

4) -1

6. Pemmmre ypaBHeHHE (L=E
1)1

2)2

3)-1

40

7. Pemmmnte ypaBaenue 100°=10
11

2)2

3)0,5

4) -1

8. Pemute HepaBeHCTBO 2'<8
1) x<2

2) x>2

3) x<3

4) x>3

9. Pewnte HepaBeHCTBO 255
1) x>5

2) x>1

3) x>2

4) x>0,5

10. Kaxkoif 13 nHTEpBaJOB ABISAETCS PELICHUEM paBeHCcTBa 6°>367

1) (-o0;2]

2) (-0;2)

3)[2;+

4)[2:2)

11. Pemute ypaBHeHue 3 =—9
1) 2
2) -2
3) Her KopHeH
1
4) 5
12. Pemmre ypaBHeHue (,1°=10
1) 10
2) 1
3)2
4) -1
13. Haiinure obnacth 3Ha4eHHi QyHKIUH y = 3%+ 2
1) [—o00;+0o]
2) (2;+00]
3) [~00;2]



4) (0;+oo]

14. Peumrts ypaBHerne 2¥"'=2
01

2) 2

3) 0

4) -1

15. Pemmts ypaBHenue 3°?=9
1

2) 2

3) 0

4) -1

Bapuanr 2
1

1. Ipu xkakom 3HaYeHUH x a* = —?

Q

11
2)2
3)0
4)-1
2. Kakast 006nacTs 3Ha4eHHS y TTOKa3aTeNbHON QyHKITUN?
1) (-o05H00)
2) (05+o0)
3) (-;0)
4) [0;+c0)
3. Kakoii xapaktep y QyHKIMH Y = ( ?
1) Bo3pacrarorias
2) yObIBatoIas
3) mapannensHa OCH X
4) mapajienabHa OCH
4. CpaBuure uncna 0,2 2 u 0,2 .
1)<
2)>
3)=
4) Henb3si CPaBHUTH
5. Pemure ypaBHeHue 4 =16
11
2)2
3)3
4) -1
6. Pemiute ypaBHEHUE [,=§
1)1
2)2
3)-1
4H)0
7. Pemnrte ypaBHeHne 25*=5
11
2)2
3)0,5
4) -1
8. Pemnre HepaBeHCTBO 3%>27
1) x<2



2) x>2

3) x<3

4) x>3

9. Pemnte HepaBeHCTBO 9% >(,3
)x>5

2)x>1

3)x>2

4)x >0,5

10. Pemmmre ypaBHenue (0,01°=1

1) 10

2) 1

3)0

4) -1

11. Haitnure obnactb 3HaYeHUH QyHKIMU y = 3% —2
( 00; +oo)
2) =2; +oo)
3) [=00;2]
4) |

0; +oo)

12. Peumrts ypaBHenue 3°"'=3
1

2) 2

3)0

4) -1

13. Pemmrts ypaBHenue 4***=16
11

2) 2

3)0

4) -1



2 cemecTp

Tect 6 o Teme «IIpou3BOIHASI MHOTOYJIEHA U CTENIEHU»
1 Bapuanr

1. 3nauenue npou3BoAHON QYHKIMH Y(X) =3X — 7 TIpH X = 2 paBHO
a)7 0) -7 B) 3 r) -4

4 3 2
2. 3HaueHue Npou3BOAHOM QyHKIMU y(X)=5x -6x +7x -8x+ 9 mpu x =0 paBHO
a)-8 0) 6 B)9 r)8

7.3
2
3. 3HaveHre Mpou3BOTHON QYHKITHHY(X) =X7— XE+ 5x mpu X = 1 paBHO

a)5 6) 2 B) 4 r) 10

1
) =
4. 3HavueHue Npou3BOAHON QyHKINH y(X) =X +4Xmpu X = 4 paBHO
a)4 0) 4,5 B) 5 r) 5,5

> -
5. 3HaueHne MPOu3BOAHON PyHKIMNY(X) = 3X - 2/ Xmpu x = 1 paBHO
a)-5 0)5 B) 1 r)7

1 2
6. 3HaueHue NPOU3BOAHON QYHKINUY(X) = 9x mpu x = -1 paBHO

a)-8 0) -9 B) 10 r) 17
2
7. Kopuewm ypaBHenus y'(x) = 0, ecnu y(x) =3x - X + 7 SBIsIeTCA YHCIIO:
1 1
a) 5 6) 3 g) 6 r) 2

2 2
8. Kopuem ypaBuenus f'(x) = g'(x), ecmm f(x) =x +4; g(X)=2x + 6X — 5 gBusSeTcs 4UCIO:
a)-3 0)2 B) -4 r)3

1 1
’ E 3 E 2
9. Kopasmu ypaBaennsf (x) + 4 =0, ecmm f(x) = @2 X + <X - 6X + 3 SBIAIOTCSA YHCIIA:
a)l;2 0)-2;1 B)2;3 r)-1;2
1

1
! Z 4 33 2
10. Kopusmu ypaBaenus £'(x) -3 =0, ecmu f(x) = F x - 2 x -x + 3x+ 2 ABUAOTCS Yncia:

a)0;1;2 0)-2;0; 1 B)1;2;3 r)-1;0; 2
2 Bapuant
1. 3nauenne Mpou3BOAHON PyHKIINHU y(X) =9X + Stpu X = 5 paBHO
a)9 0) 5 B) 14 r) 4
4 3 2
2. 3HaveHue Npou3BoAHON QyHKIMH y(X) =3x +5x - 10x + 6x - lmpu x = 0 paBHO
a)-10 0) 1 B) 6 r)5
6 5

2
3. 3naueHue NPOU3BOAHON QYHKIUH Y(X) = XE_XE +4x mnpu x =1 paBHO

a)8 0)4 B)-4 r)3

1
2
4. 3HaueHne MPOM3BOAHON QPyHKINH y(X) =X + 5SXmpu x = - 4 paBHO
a)6 0) -4,5 B) 5 r) 4,5

> 7
5.3HaveHue Npou3BoAHON QyHKIMHU y(X) = 7X + 2/ Xmpu x = 1 paBHO
a)9 0) 15 B) 5 r) 14
2
6. 3HaueHne MPOU3BOAHON PyHKINHU y(X)=5X - 1pn x = -1 paBHO

a) 9 6)-9 B) 4 5



2
7. Kopuewm ypaBHenus y'(x) =0, ecnu y(X) = 6X - X SBISETCS YUCIIO:

1 1
a) 6 6) 5 B 12 e

2 2
8. Kopuewm ypasrenuns f'(x) =g’(x), ecnmm f(x) = 10x +2x; g(x)=6,5x - 12x+1
SIBJIICTCS YUCIIO:

a)-2 0) 4 B) 2 r)-3
1
3 2

9. Kopusamu ypasaenus f'(x) - 3 =0, ecnu f(x) = 3 x”-2x" + 6x - 10sBAsIOTCS YMCTA:

a)-1;3 0)1;5 B)-3; 4 r) 1;3

1
’ 4 .4 2

10. Kopuasimu ypaBaenus f'(x) +7 =0, eciu f(x) = ¥ x - 24,5 x - 7XABIAIOTCS YMCHTA:

a)2;3;9 0)0,7;-7 B)1;3;7 r)0;3;-3

TecTt 7 o Teme: «l'[pomnozmaﬂ NpPOU3BEACHUA U YaACTHOI'0»

1 Bapuanr.

2
1. Bece pemenus HepaBeHctBa f'(x) < 0, ecnu f(x) = 4x — 3x , 00pa3yrOT MHOXKECTBO:

3 ( ,2) _3)
Co:2 —:3
a) B) 3 r)

—;+0
4
. 3 2
2. Bce pemtenust HepaBeHcTBa f'(x) ¢ 0, ecim f(x) =x +3x - 45X, 00pa3yOT MHOXKECTBO:

4
a){‘5;3] 6)(_00;3]U[5J+O°) B){?);SI b (=0,=5]U[3;+x)

=+

0)

— 3
3. 3HaueHue MPOU3BOIHON QYHKIUH Y(X) = 24 x- ~ B TOUKE x0=1 paBHo

13 15 3
a) 18 6) 16 B) 4 r)- 4

4. 3HaueHue MPOM3BOAHON QyHKIMH y(X) = —; B Touke X0 =1 paBHO
X

a)-2 0)4 B) -3 r)l
53nayeHne NPou3BOIHON QYHKIHMHU y(X) Z%/X4B touke x0=-1 paBHO
3 3 4 4
a) 4 6) -4 B) -3 n 3
2
6. Ecmm y(x) =(17x-2) (18 -x ), 10 y'(0) paBHO
a) -36 0) 34 B) 306 r)312
2
7. Kopens ypaBHenus: f'(x) - g'(x) =0, ecmm f(x) =x +4; g(x) =(x+ 1) (4x + 3); paBen
6 3 S 1
a) / 6)-4 B)-6 r)-16
2x+3
8. 3HaueHne MPon3BOAHON HYHKINH Y(X) = _3 BTOUKe x0= 4 paBHO

a) 14 6) -9 B) 12 r)-11

2

9. Kopusimu ypaBHerus y'(x) = 0, ecn y(X) = SIBIISTFOTCS YHCIA

a)-3; 1 6)-1;2 B)-2:1 r)-1;3

2
—2x+

10. Ecim y(x) :M Toy (-2) paBHO
+x+4



32 1 12 u
a) 35 6) 37 B) 35 r) - 12

2 Bapuant

2
. Bce pemenust HepaBenctsa f'(x) > 0, ecnu f(x) = 6x — 2x , 00pa3yr0T MHOXECTBO:
1 2
—00; = —;+©
3 3

—_

=+

a) 6) B) r) (_00;1,5)

. 3 2
2. Bce pemenns HepaBenctBa f'(x) ¢ 0, ecnu f(x) =2x  + 3x - 36x, 00pa3yrOT MHOXKECTBO:

97320 glmo2UBire) =23 (~-3]U[2 )

— 2
3. 3HaueHne NPOU3BOAHON GYHKIUH Y(X) = 44/ x- ~ BTOuKe x0=9 paBHo

2 56 E} 2
a) 17 6) 81 B) / r) 12
1
4. 3HaueHue MPOU3BOAHON QyHKIMH y(X) = —3 B Touke X0 =1 paBHO
X
a)4 0)-3 B) | r)-2
i
5. 3HaueHre MPOU3BOIHON PYHKITHH y(X) = \/XS B Touke X0= 16 paBHO
a) 2,5 0) 12,5 B) 5 r) 3,5
2
6. Ecmu y(x) = (9x - 5) (3x +7), Toy’(0) paBHO
a) 27 0) -35 B) 63 r)-15
2
7. Kopens ypaBHenns f'(x) - g'(x) =0, ecmm f(x) =x - 1; g(x) = (x - 2) (3x + 4); paBeH
a) 0,16)-0,2 B) -0,3 r) 0,5
x—1
8. 3navenue mpou3BogHOHN QyHKIMHU y(X) = X BTOuKe x0= -1 paBHO
a)7 0)2 B) -3 r)9
2
9. Kopnasamu ypaBHenus y'(x) = 0, ecnn y(X) = X -:_21 SIBJISIFOTCS IHCIIA
X
a)-3; 1 0) -6; 4 B) -1;3 r)-4;6
2
10. Ecm y(x) = M, TOY (-2) paBHO
X —x—2
3 4 S 2
a) 211 6) 19 p) 116 r 29

Tect 8 mo Teme: «Ilpon3BogHasi TPUrOHOMeTPHYECKUX QYHKIMI U NPOU3BOAHAS CJI0KHON QYHKIIUM
1 Bapuanr.

T
1. 3naueHue Npou3BOAHOM QYHKIMH Y(X) = 2sinX B Touke X0 = 3 paBHO

a)2 0)1 B) 1,5 r)0
o1
2. 3HaveHMe MPOU3BOIHON (GYHKIHHU Y(X) = COsX — 4X B Touke X0 6 paBHO
a) -4,5 0)2,5 B) -1.5 r) 3,5
Tt

3. 3naueHue mpou3BoaHON QyHKIMH y(X) =2 — 3tgx B Touke X0 —6 paBHO
a)-2 0)-3 B) -1 r) -4



T

4. 3HaueHHe NPOU3BOAHON QYHKIMH Y(X) =5 + 6¢tgX B TOUKE x0: 4 paBHO
a)-12 0) 11 B) 12 r)-10
5. Bce pemenus ypaBuenus f'(x) = 0, eciu f(x) = 3sinx — 2 onpeaensirorest opmynon

nTl Tr
—+7n,n —+7n,n €
a)(-1) 6 €z 6)- 2 z
T T
—+nn,n € —+2nn,n €
B) 2 Z r+ 3 V4

6. 3HaueHre MPOM3BOTHON QYHKIMH y(X) = sindxcosx + cos4xsinx

B TOYKE X0~ 0 paBHO
a)3 0) -4 B) 5 r)-2
X

X
7. 3HaueHue MPOM3BOTHON QYHKIMH y(X) =2sin 2 cos2 BTouke X0 27T paBHO

a)2 0)1 B) 3 r)0
9 =
8. 3HayeHne MPOM3BOAHOM cioxHON Gyukuu: f(X) = (3x -4) B TOuke X0 1 paBHO
a) 36 0) 25 B) 31 r) 27
T
2 =
9. 3HaueHHe MPOU3BOIHOM cloxHOU PyHKIMH: f(X) =sin X - 3 B Touke X0 2 paBHO
a)l 0)0 B) 2 r) -1
10. 3HaueHne MPOM3BOAHOU CIOXKHOW PyHKIHH: f(X) = W B Touke x0 = 0 paBHO
X —_—
a) -28 0) 21 B) -23 r) 24
2 Bapuanr.
s
1. 3nauenue NpoM3BOAHOMN GyHKIMH y(X) = 4sinx B Touke X0 6 paBHO
23V2 6) 1 23 12
5n
2. 3HaveHHe NPOM3BOAHON (GyHKIHUH Y(X) = cosX + 3X B Touke X0 6 paBHO
a) 2,5 0)2 B) 3.5 r)3
Tt

3. 3HaueHue MPOU3BOAHOM QyHKIHHK Y(X) =1 — 2tgx B Touke X0 —4 paBHO

a)-2 0) 1 B) 2 r) -4
5T
4. 3naueHue NPOM3BOAHON (GyHKIMH y(X) =4 + Sctgx B Touke X0 paBHO
a) -30 0) 10 B) 5 r) -20
5. Bce pemenus ypaBaenusf (x) = 0, ecnu f(x) = 4cosx + 2x onpeaenstores: popmyon
n "Iy mn n
a) 2 +mn,n€Z 0) (-1) 6 €Z

n T
—+nn,n€ Z
B) (-1) 3 r)7I+27TI’1,TIEZ
6. 3HaueHre MPOM3BOIHON QPYHKIMH y(X) = cos5xcos3x + sinSxsin3x
Tt

B Touxe X0 4 paBHO
a) -1 6) 1,5 B) -2 r)2,5



7. 3HaveHue MPOU3BOAHON QyHKIHH y(X) =2sin2xcos2x B Touke X0 = 0 paBHO:
a)4 0) 0,5 B) 2 r) 4,5

10 =
8. 3HadyeHne TPOM3BOAHOM ciokHON Qyukmuu: f(X) = (5x +4) B TOuke X0 - 1 paBHO
a) -40 0) 20 B) -50 r) 30

2 =
9. 3HaueHHe MPOU3BOAHOI croXkHOI QyHKuuK: f(X) =2 + cos x B Touke X0 7T paBHO
a) -1 0) 1 B) 2,5 0
10. 3Hauenne IPOU3BOTHON cIIOKHOHN GyHKITHH: f(X) =W
X —_—
B Touke X0 = 0 paBHO
a)-72 0) 72 B) -20 r) -40

Tect 9 mo Teme: «IIpou3BoaHAsI U ee MPUMEHEHUE»
Bapuant — 1

13 2 2
yEgX X

1. Haumenpiee 3HaueHne QyHKITUU
1)-4/3; 2)-2; 3)0; 4)-2/3.

Ha oTpe3ke [-1;1] paBHO

_ 2
2. Hanbomnpmree 3HaueHne GyHKITAN Y= 4x—x Ha otpeske [0;1] paBHO

1) 0; 2)-2;  3)4; 4)3.
3. Haiigure yrioBoii k03 GUIMEHT KacaTeIbHOH, TPOBEJCHHBIN K rpaduKy QyHKINN
_ .4 3
f(X)—X —2x+3x+1 B ero Touke ¢ abeuuccoit X = 1
1) 2; 2) 3; 3) 1L; 4) -2.
2
f(x)=x"+Inx

4.Haiinute yrinoBoit ko3¢ $UIHMEHT KacaTeIbHOM, MPOBEACHHBIN K rpaduKy QyHKINN B €r0

Touke ¢ abemmecoit X = 1
2, 2) 3 3) 1 4) 4.

5. 1ana dhyHKIHSA Y= 5+4x—-3x , HaliiuTe KOOPIWHATHI TOUYKH ee TpaduKa, B KOTOPOH yTIOBOI
k03¢ pUIIMEeHT KacaTenbHOI K HEMY paBeH k=5

(i.z) (1.1) (5._5 (19)
pl2 4] \274) g2 4] 127 4]

6.lana pyHKums y= 3-3x-2x , HAliIUTe KOOPJMHATHI TOUKHU ee Tpaduka, B KOTOPOH yIiIoBoH

k03¢ pUIMEeHT KacaTenbHOI K HEMY paBeH k=5
2 250 =251 152
7.Haiinure yrinoBoit koo uimeHT kacaTensHON, MPOBEISHHBIH K TpaQuKy QyHKIMH

f(X):COSX+35H12X B ero Touxe ¢ abemuecoiin X =0
1) 2; 2) 6; 3) 3; 4) -1.

b b b

8.Haiinmure yrmoBoit ko3 puureHT kacaTeIbHOH, MPOBEASHHBIN K rpauKy QyHKITHH

_ 4 3
f(X)—X _2X +4X—1 B €r0 TOYKE ¢ a0cIuccoi x=1
1) 3; 2) 2; 3) 1; 4) -2.



9.Teno JABHIXXCTCA 110 HpHMOﬁ TakK, 4TO paCCTOAHUC S OT HaYaJIbHOH TOYKH U3MEHSICTCS I10 3aKOHY:

S=1-2t+3t° .
- (m), rme T - Bpems nBkeHns B ceKyHaax. Haiiure ckopocTs Tena depes 2 ¢ 1mociie Hadasa

JIBHDKCHHSL.
1) 5 wm/c; 2) 11 m/c; 3) 15 wm/c; 4) 10 m/c.

— 43 2 —
10.Touxa nBUKEHNS MPSIMOJIIMHEHHA 110 3aKOHY S=t"—4t +10t+1 , TOTJ1a YCKOPEHUE B TOUKE t=1
1) -8; 2) 0; 31 4)-2.

Tect 10 o Teme: «IlepBooOpa3Has U UHTETPAT»

1. Onpenenure GyHKnuio, 11 koropoi F(x) = x* — sin2x — 1 sBasteTcs IepBo0OpasHOM:

x3 1 X3 1

—+C0s2x+x = AT
1) f(x) = 3 ; 2) f(X) = 2x — 2cos2x; 3) f(x)=2x + 2 cos2x; 4) f(x) = 3 2 cosox +x.
2. Haiinure nepeoobpasuyio mis Gyukiuu. F (x) = 4x°+ cos x
1) F(x) =12x*—sinx + ¢; 2) F(x) =4x’ +sinx + ¢; 3) F(x) =x* —sinx +¢; 4) F(x)=x"+sinx +c.
3. s dyskumu f(x) = x* Haliaute nepeoobpasHyio F, IpUHUMAIONIYIO 3aJaHHOE 3HAYEHHUE B 33IaHHON TOYKE
F(-1)=2

3 3 3
X ol o1 X ol X 51

) F=3 3, 2 Fm=2x+ 3; 3) Fx)=—3 3; #Fx=3 3.

4. Touyka JABMXKETCS MO NMPSIMOM TaK, 4TO €& CKOPOCTh B MOMEHT BpeMeHH t paBHa V (t) = t + . Haligure myTs,

MIPOHICHHBIN TOYKOM 3a BpeMsI OT 1 110 3 CeK, €CIIM CKOPOCTh U3MEPSETCS B M /CeK. 1) 18 m;
1 1
2) 123w 3) 173w 4) 20 m.
T
6
° & — — —
2
5. Borumcmure 0 COS X 1) 6\/3; 2) 6; 3) 2\/3; 4) 3\/3
6. Haiimure miomaas KpMBOJIMHENHON TpaNeuy, OTPaHMIEHHON JIMHUAMA Yy = —X>+3 u y=0

1) 4\/§; 2) 6\/§; 3) 9\/5; 4) 8\/§.

— 1
7. Haiigute muomans GuUrypbl, orpaHUYCHHOW JTUHUSIMA Y = \/X u y= 2
1 2 2
1 2 2) 13; 3) 23; 4) 13,
8. Beruncaure mwionaas GUrypsl, OrpaHAIEHHOM rpadukomM GpyHKIMK y = 2 — X%, KACATENbHON K HTOMY
rpaduKky B ero Touke ¢ adcIuccoit X = - 1 u npsmoit x = 0

2 1 1 1
1 13; 2) 23; 3) 3, 4 13.
4
f4xdx

9. Bemuuciure 2

10. Haiigure cymmy abcuuce Touek nepecedeHust rpadukoB GyHKIuH y = (X — 1)(x + 2) u e€ nepBooOpa3HoOH,
€CITM OJIHA M3 OTHX TOYEK HAXOAMTCS Ha OCH OPAHMHAT.

11.  Haiigure Ty nepBooOpasznyto ¢pyakmmm f(x) = 3x — 1 , anst koTopoit ypaBHenune F(x) =5 mmeer
€JIUHCTBEHHBI KOPEHb.

Tect 11 mo Teme «Iloka3aTeJbHbIe ypaBHEHHUS
1 Bapuant
KopHsimu ypaBHEHUH SBISIOTCA YKCHA!



a)5s 0)2
1
2.3%= 27
a);3 0) -9
3./7*=49
1 1
2 7 6) 5
4.4%=8
a) 1,5 0)2
5 1’3)(2*2)(_1
a) -2;0 0) 1;2
6.5 125= 1
> 5
a)-2 0) -4
7.2%:16=4
a)3 0) 6
1
1-x _ —
8.27 81
1 3
a) 32 6)24
9. 5X+1 + 5X + 5X*1 _ 31
a)2 0)1
10. 5x2715 — 25x
a) 3;5 0) 3;-5
11.7-49*+5.-14*=2-4"
a) 0,5 0)-0,5
1.3"=9
a)3 0) 27
1
2.2%=—
2773
a)-3 0)4
3.4/5%=25
a) 2 0) 4
4.36 =216
2
a) 3 0)
5. 2’1x2+5x:1
a) 0;5 0)-1;5
1
X7 ==
6.3%27 3
a) -4 0)-3
7.4° :64=16
a)-1 0)1

B) 3

B)9

B) 4

B) 3

B) -1;2

B) 1

B) 4

B) -3;-5

B) 1

r) 4

r3

r)2

r) 2,5

r) 0;2

r)2

r)2

Kopusamu ypaBHEHHU SIBIASIOTCS YKCIA:

r) -5;0



8.36 21631 =1

a) - % 0) % B) - % r) n
9. 7x+2_ 14-7% =5
a)l 0)3 B) -3 r)-1
10. 3¥ 74 =243
a) -5;1 0) -1;5 B) 1;5 r)-1;-5
11.3-9=2-15" +5-25"
a) 0,5 0) -1 B) -2 r)-0,5
3 Bapuanr
KopHsiMu ypaBHEHMI SIBJISIFOTCS YHUCTIA!
1.4°=16
a)4 0) 8 B) 2 r) 1
N 1
2.5%= E
a) 3 0) -3 B) 4 r) -2
3./0*=4
a) 4 0) 2 B) % r) %
4.9*=27
a) % 0) % B) % r) %
5.3 %=1
a) -6;0 0) 1;6 B) 0;6 r)-1;6
6.2'%16=4
a) - % 0) - % B) % r) %
7.6°%:216 =36
a) l,5 6) 0,5 B) 3,5 r) 2,5
8.9 -g1l 2= p72x
a) 0 6) 1 B) 2 r) —1
9. 9**3 4 ¥+l 7. 9¥ — 48
a)3 0)4 B) 2 r)-3
10.0,1°*% =100
a) -2;3 0) 1;3 B) 1;2 r)2;3
11.3-4*+6*-2-9"=0
a) l 0) -1 B) -2 r)2
Tect 12 mo Teme Pemienue TpUroHoOMeTpU4eCKNX yPaBHEHUH
1 Bapuant
1. Bece pemenns ypaBHeHus 2 cosx — 1 = 0 onpenenstorcst GOpMyIIoi:
n Ty
a)i3+2"n;nEZ 6)i6 TTn;n € Z;

B) (—-1)"+7Tm;n€ Z 1)(—1)"Tn;n € Z;
2. Bee perenus ypaBHEHHS sin”X — 6 sinx + 5 = 0 onpeensrorcs GpopMyIioii:

a) 32—7T+2n; neE 7z,

2

6)(—1)”%+7Tn;n € 7



B)(—l)"% +7Tn;n€Z; 1) %"2“; neZz;

3. Bce peleHust ypaBHEHHs Sinx - v/ 3cosx = 0 onpexessores GopMyIIoi:

Tt m .
- —+i
a)-3 +7Tn;n € Z; 6)6 én;n € Z;
s T
13)3 +Tn;nEZ; r)—4+7Tn;nEZ;
4. Bee pemenus ypaBHeHus 2 cos’ x — 5 sinx + 1 = 0 onpeznenstorcs hopMyIoi:
T 27
=~ = (-1 2+
a)i3+ 3 ;n € Z; 0) 6 Ttn;n € Z;
T
6t (=1)
B) £ 7Tn;n € Z; T) +7Tn;n € Z;

5. Bce pemenus ypaBHeHus 3 sin’x + cos’ x = 2 sin 2x OTpeACISIOTCS POPMYIION:
s 1
a) Z+7Tn;n€ Z; arctg§+”k;k€Z;
T,
0) €+67Tn;n € 7, arctg3+7tk;k €7;
T
B)Z-i-”n;nEZ; arctg2 + 7tk; k € Z;
s 1
r)—Z+7Tn;n€Z; arctg§+7Tk;kEZ;
1. ) )
6. Bee peutenus ypaBHeHust 6sin’x + Es1n2x — cos’x = 2 omnpenenstoTcst GopMyIIoii:
T 3
a)-—+7n;n € Z; arctg— +7Tk; k €Z;
4 4
.
0) €+67Tn;n € 7Z;, arctg3+7tk;k €Z;
T
B)Z-i-”n;nEZ; arctg2 + 7tk; k € Z;

T 1
r)—Z+7Tn;n €7, arctg§+7Tk;k €Z;

2 Bapuant
1. Bce pemrenus ypaBHenus 2 cosx + 1 = 0 onpenensirorcst popmynoit:
us T2
a)i3 +27tn; n€Z; 6)i6 7tn ;n€Z;

21

B) J_r?+2n;nZ;r) (_1)"”4_(,7111; nez:
2. Bce penrennst ypaBHenus sin _1°x + 3sinx - 4 = 0 onpenenstorcs GopMyIIoii:

3
a)—n+2n;nEZ; 6)£+27Tn;n€Z;

2 2

nll n

B)(—l) 5+7Tn;nEZ; r)(—l] +n;nZz;

3. Bce peleHns ypaBHEHHs +/ 3sinX - cosx = 0 onpenenstores GpopMyJIoii:

T o,
= —+{

a) —3+7Tn;nEZ; 6)—6 TTn;n € Z;
It I

B)3+7Tn;nEZ; r)6+7Tn;nEZ;



4. Bce pemenus ypaBHeHHsA2sin” x + 7 cosx - 2 = 0 onpeenstorcs popMyIIoii:
A
a) E+n;nZ;6) (=1)"7Tn;n € Z;
Tt

—+2 _1n
3)16 TTn; n€ Z; r) +7Tn;n€Z;

5. Bce penieHus ypaBHEHHS 2 sin’x - sinx‘cosx= cos’ x onpeaenstoTcs GopMyIIo:

a) %-i— 7tn;n € Z; arctg(—2)+”k;k €Z;

0) %Hl"n; neEz arctg(7) + 7tk k €7;

T
la)z-i-ﬂn;nE Z; arctg2 +7tk;k €Z;

s 1
r)§+7Tn;n €7Z; arctg§+7Tk;k€Z;

= . 3 = .2 | .
6. Bee pemennst ypaBHeHuS v/ 3 sin X + /3 sin” xcos~ x - sinxcos’x — cos’x = 0

OTIPEIEIISIOTCS (HOPMYIIOMH:

Tt Tt
a) Z+7Tn;n€Z; -§+7Tk;k€Z;

6)i£+C7Tn;nEZ; I +7Tk; kEZ;
6 4
T
B)Z+7Tn;n€Z; arctg2 + 7tk; k€ Z;

I8 1
T) iz +7Tn;n€Z; arcth-i- Tk, k€ Z;

Tect 13 mo Teme DjieMeHTbI KOMOMHATOPUKH

Bapuanr 1
1. CkonpKHMH crIOcOOaMH MOXHO COCTABUTH PACIHCAHHE OJHOIO YUeOHOTO JHS U3 5 pa3IMYHbIX YPOKOB?
1) 30 2) 100 3) 120 4)5

2. B 9«b» xmacce 32 ygamuxcs. CKOIBKUME CITOCOOaMU MOYKHO C(hOPMHUPOBATH KOMaHAY U3 4 YeTOBEK s
y4acTHs B MaTeMaTHYeCKON onummnuae?

1) 128 2) 35960 3) 36 4)46788

3. CKONBKO CYLIECTBYET Pa3InYHbIX JBY3HAYHBIX YHCEN, B 3aIIUCH KOTOPBIX MOKHO HCIIONB30BaTh HUGPHI 1,
2,3,4,5, 6, ecu mudpPHI B 9UCIIE JOKHBI OBITH PA3TMIHBIMIE?

1) 10 2) 60 3) 20 4) 30
4. Beruncauts: 6! -5!
1) 600 2) 300 3) 1 4) 1000

5. B siuke HaxonuTes 45 mapukoB, 13 KOTopbix 17 6enbix. [Totepsinm 2 He Genbix mapuka. Kakosa
BEPOATHOCTB TOTO, YTO BRIOPAHHBIN HAyTa] MAPHUK Oy1eT Oenpm?

17 17 43 17
1) 45 2) 43 3) 45 4) 45
6. bpocatot Tpu MoHeTHI. KakoBa BEepOSITHOCTE TOTO, UTO BBITIAAYT JIBA OpJia M OJHA perrka’?

3 1
) 2 2) 0,5 3)0,125 4) 3

7. B nenexno-seuieBoii sotepee Ha 1000000 6ueros paspirpeiBaercs 1200 BemeBsix u 800 1eHEKHBIX

BEIMTpHIIeH. KakoBa BEpOSITHOCTH BBIMTPHITIIA?

1) 0,02 2) 0,00012 3) 0,0008 4) 0,002



BapuanT 2

1. CKOJIBKO pa3inyHbIX MATU3HAYHBIX YHCET MOYKHO COCTaBHUTh U3 1udp 1, 2, 3, 4, 57
1) 100 2) 30 3) 5 4) 120
2. ImeroTcst HOMHUIIOPEI, OTYPITEL, TyK. CKONBKO pa3IuIHBIX CAlaTOB MOKHO HMPUTOTOBUTH, €CIIH B KaXKIIBIH
cayiaT JOJKHO BXOJHTH 2 Pa3IMIHBIX BHIA OBOIICH?
1) 3 2) 6 3) 2 4) 1
3. CKoJbpKUMH crtocob6aMu U3 9 yueOHBIX MTPEIMETOB MOKHO COCTABUTH paclicanne ydeOHoro qHs u3 6
Pa3IMYHBIX YPOKOB.

1) 10000 2) 60480 3) 56 4) 39450
8!
4. Berancrmre: 6!
4
1) 2 2) 56 3) 30 4) 3
5. B urpanbHoii kosnoze 36 kapt. Hayran BeiOupaercs ogHa kapta. KakoBa BeposSTHOCTE, U4TO 3Ta KapTa —
Ty3?
1 1 1 36
1) 36 2) 35 3) 9 4) 4
6. bpocatoT 1Ba urpaibHEIX KyOrka. KakoBa BEpOSTHOCTh TOTO, YTO BBIIIAAYT JIBE YETHBIC U PHI?
2
1) 0,25 2) 6 3) 0,5 4) 0,125

7. B xop3uHe nexat rpuosl, cpeau KoTopseix 10% 6enbix u 40% peokux. KakoBa BeposSTHOCTB TOTO, YTO
BBIOPAHHEIN TprO OENBIN MITH PHDKAN?

1) 0,5 2) 0,4 3) 0,04 4) 0,8
Bapuanr 3

1. CkoIpKHMH CIOCOOAMH MOYKHO PAacCTaBUTh 4 pa3nuyHble KHUTH Ha KHIDKHOW MoJKe?

1) 24 2) 4 3) 16 4) 20

2. CKONBKO TMaroHasieil UMeeT BBITYKIIBII CEMUYTOJbHUK?

1) 30 2) 21 3) 14 4) 7

3. B ¢yrOonsHOI koMane 11 yenoBek. HeoOxonumMo BeIOpaTh KanuTaHa u ero 3amectutenst. CKOIbKUMHU
CcrocobaMu 3TO MOYKHO CIEJIaTh?

1) 22 2) 11 3) 150 4) 110
n!
4. Cokparure ApoOs: <n+1 )!
n 1 2
1) 1 2) n+1 3) n+1 4) n+1

5. KakoBa BepOSITHOCTb, YTO IIPH OJHOM OPOCKE UTPabHOTrO KyOHKa BHINAAAET YUCIO OYKOB, paBHOE
YEeTHOMY YHCITY?

1 1

1 6 2) 0,5 3) 3 4) 0,25
6. Kara u Ans numyT quxranT. BepositHocTs Toro, uro Katst nomycrutr ommoky, coctasiuser 60%, a
BEPOSITHOCTh OMIMOKH y AHU cocTaBisieT 40%. Haiitu BeposiTHOCTB TOT0, 4TO 00€ JEBOYKH HAMUIIYT
JIUKTaHT 0e3 OmunOoK.

1) 0,25 2)0,4 3) 0,48 4) 0,2
7. 3aBox BeITTycKaeT 15% mpoayKituuy BeICIero copta, 25% - mepsoro copta, 40% - BToporo coprta, a Bce
ocranbHOe — Opak. HaliTH BepOsSTHOCTB TOT0, UYTO BHIOpAaHHOE HM3JeNue He OyaeT OpaKOBaHHBIM.

1) 0,8 2) 0,1 3) 0,015 4) 0,35



Bapmuanr 4
1. CxompknMU cIoCOOaMH MOTYT BCTaTh B OY€pEb B OMIIETHYIO Kaccy 5 4eloBeK?
)5 2) 120 3) 25 4) 100
2. CKONBKUMU cTrIoco0amMu u3 25 yIeHHUKOB KJIacca MOYKHO BBIOpATh YETHIPEX JJIS yUaCTHS B TIPa3THITHOM

KoHLIepTe?
1) 12650 2) 100 3) 75 4)10000
3. CkonbKO CyLIECTBYET TPEX3HAUHBIX Yncell, Bce Hudpsl. KOTOphIX HEUeTHBIE U pa3lUyuHBIE.
1) 120 2) 30 3) 50 4) 60
(n+1)!
4. VpocTure BEIpaXKeHHE: (n— )"
n+1

1) 0,5 2) n—2 3 nn 4)n°-1
5. KakoBa BepoSATHOCTb, 4YTO peOCHOK ponuTcs 7 uncia?

7 7 7 7
1) 30 2 12 3) 31 4) 365

6. Kaxplil U3 Tpex CTpesIKOB CTpeiseT B MUILIEHb 10 OJTHOMY pa3y, IpHUYeM IOMNaJaHus epBOro CTpeka
cocraBisieT 90%, BToporo — 80%, Tpetsero — 70%. Halinure BEpOsSTHOCTH TOTO, YTO BCE TPH CTPEIKa
MOMAaAyT B MHUIICHB?
1) 0,504 2) 0,006 3) 0,5 4) 0,3
7. Y3 30 yuenukoB criopTkiacca, 11 3anumaercs gyrdomnom, 6 — Boneitbomnom, 8 — 6erom, a octaibHBIE
MpbDKKaMK B ANHHY. KakoBa BeposSTHOCTD TOTO, YTO OJWH MPOU3BOJILHO BRIOPAHHBINA YUCHUK Ki1acca
3aHUMAETCSI UTPOBBIM BUIOM cHOpTa?

17 28 14
1) 30 2) 0,5 3 30 4) 30

Tect 14 mo TeMe AKCHOMBI CTePeOMETPUM U NPOCTeiilne CAeACTBUA U3 HUX
1 Bapuanr
1. IlepBast akcuoma crepeomeTpun: «KaxoBa Obl HM ObLIa IJIOCKOCTH, CYIIECTBYIOT TOUKH, ...»
2. CneacTBHE U3 aKCUOM CTepeoMeTpHH: «HUepes MpsAMYIO U He JIeXkKalllylo Ha Hell TOUKY MOXKHO ...»
3. Onpenenenne mapayuIeIbHBIX MPSIMBIX: «J{Be IpsAMbIe B MPOCTPAHCTBE HA3BIBAIOTCS MAPAIJICIbHBIMHA, €CITH
L

4. IlpusHak nmapaienbHOCTH NPSMBIX B IPOCTpaHCTBE: «/[Be MpsMble, apasienbHble TpeTbel NpsIMoi, ...»
5. OmnpenieneHye napauienbHbIX IIOCKOCTEH: «/IBe IIOCKOCTH Ha3bIBAIOTCS ApAIICIbHBIMU, €CIH ...»
6. CBOMCTBO NapaieNbHbIX IIOCKocTelN: « OTpe3KH MapajlIebHBIX MPSIMBIX, 3aAKIIOUEHHBIE MEKIY
NapauIeIbHBIMU INIOCKOCTSMH ...»
7. CBoticTBO M300paxkeHus huryp Ha rutockocTh: «lIpsMonunerHble OTpe3ku GUTypsl H300pakaloTcsa Ha
IUIOCKOCTH 4epTekKa ...».

2 Bapuant
1. Bropas akcuoma crepeomerpun: «Ecim aBe pa3auuHble MIIOCKOCTH UMEIOT OOIIYI0 TOUKY, TO...»
2. CneacTBHE U3 aKCUOM cTepeoMeTpun «Ecnn aBe Touku mpsiMOi MpuHaAIEKaT MIIOCKOCTH, TO ....»
3. Onpenenenne CKPEMMBAIONINXCS IPAMBIX: «/[Be TpsSMbIe B IPOCTPAHCTBE HA3BIBAIOTCS CKPEIIMBAIOIINMHUCH,
eciu ...»
4. Onpenenenre mapajyIeIbHBIX MPSIMON U MIOCKOCTH: «IIpsiMast U TIIOCKOCTh HA3bIBAIOTCSA MApaIICIbHBIMU,
eci ...»
5. Ilpu3Hak mapaniensHOCTH TockocTel: «Ilmockoctu OynyT napamienbHbIMU IPYT APYTY, €CIH ...»
6. CBOICTBO mapaIeNbHbIX TUIOCKoCTel: «Ecin 1Be mapasuienbHble IITOCKOCTH MTePECceKaroTCs TPEThEH, TO ...»
7. CBoticTBO n300pakeHus ¢puryp Ha miockoctu: «llapannensabie oTpe3k GpUrypsl n3o0paxarorcs Ha
IUIOCKOCTH 4epTexa ...»



Tect 15 no Teme IlepneHANKYIAPHOCTH NPSIMBIX M MJIOCKOCTEI

1 Bapuanr.
1. Onpenenenue nepneHIUKYIAPHBIX IPAMBIX: «/[Be MpsAMble Ha3bIBAIOTCS NMEPIEHINKYJIISAPHBIMH, €CIIH OHU
2. IIpu3Hak NepreHIuKyISIPHOCTH IPSMOH U TUIOCKOCTH: «Eciu nmpsiMast ..., TO OHA MEPIICHIUKYIISIPHA JTaHHOM
IIJIOCKOCTH.
3. CBOWCTBO MEPIEHAUKYIISIPHBIX IPSIMON U TUIOCKOCTH: «Ecimu IockocTs ... ... ... , TO OHA

NEPHEHANKYJISIPHA U IPYTOiD».

4. Onpenenenue NEePHIeHAUKYISpa K TWIOCKOCTH: «IlepreHauKyIsipoM, OMyIIeHHBIM U3 JaHHOW TOYKH Ha JaHHYIO
IJIOCKOCTb, Ha3bIBAETCA OTPE3OK, coeuHsIoNuM ... KoHel 3Toro orpeska, jJexaniuii B II0CKOCTH,

Ha3bIBACTCA ...».

5. Omnpenenenue pacCTOSHUS OT TOYKH JI0 TNIOCKOCTH: «PaccToOssHHEM OT TOYKH JI0 TUIOCKOCTH Ha3bIBaeTCsS ...,
OIYLIEHHOTO U3 3TOM TOYKU Ha IUIOCKOCTHY.

6. Teopema o Tp€x nepneHANKYIIsApax: ( mpsmas ): «Ecnu mpsimast, mpoBeagHHas Ha TIOCKOCTH Ye€pe3 OCHOBAHUE
HaKJIIOHHOW, ..., TO OHA NEPIECHIUKYISIPHA HAKIOHHOW.

7. Onpeaenenue NepreHIUKYIISIPHBIX IOCKOCTEH: «JIBe mepecekaronuecs MmI0CKOCTH Ha3bIBAKOTCS
HNEPHEHAUKYJISIPHBIMU, €CIIH TPEThSI IUNIOCKOCT, ..., IEPECEKAET UX IO MEPIEHANKYJIAPHBIM PSIMBIMY.

2 Bapuant
[Ipu3Hak neprneHANKYISIPHOCTH NpsAMBIX: «Eciu nBe nepecekaroniyecs OpsMbleé  TO OHU TOXKE
MEPICHIUKYIISIPHBI ».
2. Omnpenenenue MePHeHIUKYISIPHBIX MPSIMOH | TI0cKocTH: «lIpsiMas, mepecekaromast INIOCKOCTh, Ha3bIBAETCS
MEPIECHIUKYJISIPHOW 3TOM IJIOCKOCTH, €CJIM OHA ..., KOTOpas JIEXKUT B JAHHOM TJIOCKOCTH U NPOXOAUT YEpe3
TOYKY IEPECCUCHUSI».
3. CBOMCTBO NMEPHEHAUKYIISIPHBIX OPSIMON U TUIOCKOCTH: «/IBE mpsiMble, ..., MapaJlIeIbHbD).
4. OnpeneneHre HAKIIOHHOU K IIIOCKOCTH: «HakTOHHOH, TpOBEeIEHHONM U3 TaHHOM TOYKY K JAaHHOM IJIOCKOCTH,
Ha3bIBaeTcs JTF000H 0TPe3oK, ... . Konen orpeska, 1exaluil B INOCKOCTH, HA3BIBAETCS ... ».
5. OnpezneneHue paccTOsTHUS OT MPSIMOM /10 MapajlieNbHON el miockocTu: «PaccTosHueM oT npsmMoi 10
napajulesIbHOM Ml MIIOCKOCTH HAa3bIBAE€TCS PACCTOSHUE ... ».
6. Teopema o Tpéx nmepneraukysapax ( oopataas ): «Eciu npsiMast Ha MIOCKOCTH ..., TO OHA
MEePIICHIUKYJISIPHA U MIPOEKIIUN HAKIIOHHOW».
7. [lpu3HaK neprneHauKyISIPHOCTH IIOCKOCTeH: « ECM MI0CKOCTh NPOXOAUT Yepe3 MPsMYIO, ... , TO 3TH
IJTOCKOCTH MEPIECHIUKYISIPHBD.

Tect 16 mo Teme BekTOpbI B NPOCTPAHCTBe, CJI0KeHHE U BHIYATAHHE BEKTOPOB, YMHOXKeHHE BEKTOpa
Ha YHCJI0

Bapmuanr 1
1. Kakoe yTBep:keHrEe HEBEpHOE?
1) JIroOble 1Ba MPOTUBOIOJIOKHO HANIPABICHHBIX BEKTOPa KOJIMHEAPHBI.
2) JIroObIe 1Ba KOJUTMHEAPHBIX BEKTOPA COHAIIPABIICHEI.
3) JIroOble aBa paBHBIX BEKTOpa KOJUTMHEAPHBI.

BC =k-DK, AC =z-CD,

2. Jammt Toukm A, B, C, D, K. HWsBectHo, dTO

- - -
AK =x-AB +y-AC.
Torma HEBEpHO, YTO...
1) Bce TOYKM JIEKAT B OJHOM ILTOCKOCTH;
2) mpsimbie BC 1 DK mapa’ienbHel;
3) Touku 4,C u D He nexaT Ha OJJTHOU IPSIMOIA.
3. Kakoe yTBepkneHrne HeBepHOE?
1) JIsTiHBI TPOTHBOTIONOXHBIX BEKTOPOB HE MOTYT OBITH HEPABHEI.



2) Ecau anuHbI BEKTOPOB HEPABHBI, TO U BEKTOPHI HEPaBHHI.
3) Ecnu 1iiuHbBI BEKTOPOB PaBHEI, TO U BEKTOPHI PaBHBL

- -
4, AB=k-CD, pruéM Touku 4, B uC He nexar Ha ogHO# npsmoit. [IpavbieAC u BDHE MOTYT OBITS. ..
1) napannenbHbIMH;
2) mepeceKarIMIMHUCS,
3) CKpemuBarOIIMMHUCS.
5.ABCA ;B ;C; — npasunsHas npusma. A ;F'=FB;, B K=KC,.

Kaxkoe yTBep:xnenvue HeBepHoe?

NG =g
<

A C

B

- 1 —
KF =——AC.

1) 2

2) | 4F |=| BK|.
- —

3) AF = BK .

6. ABCA B ;C; — npasunsHas npusma. CE = EC|, BF =FB{, FM=MB;,AD : DC=3: 1.

Kaxkoe yTBep:xnenue BepHoe?

A

1) DM M EB,.
2 FCTN DM
3) EB, M FC.

5
1.ABCDA ;B ;C ;D ; — napannenenumes. AD = .

- -
1y BB+ DC;;

2) DC=DC~ DA+ BB;

3) 4B~ BC + BA~CC,.



AC,— AC- AC, A A—CB+ AB

8. BexTopsl SIBIIAIOTCA. . .
1) paBHBIMH;
2) IpOTUBOIIOJIOKHBIMH;
3) coHampaBIeHHBIMH.
- - - -
9. DABC — tetpasap. C=4B-x-CD.
Torma * = ...
D
A C
B
H
1 DA;
9
2) BC;
9
3 DB.
Bapmuanr 2

1. Kakoe yTBepkneHue BepHoe?

1) JIroOble n1Ba cOHanpaBIEHHBIX BEKTOPA KOJUTHHEAPHHBI.

2) JIroOble Ba KOJJIMHEAPHBIX BEKTOPA IIPOTHBOIIOIOXXHO HAIIPABIICHBI.
3) JIroOble nBa KOJUTMHEApHBIX BEKTOPA PABHBIL.

2. Kakoe yTBepxaenne BepHoe?

heem @ ™o b e, catle,

- - - - - -

2) Ecin a TT b, b Tsl/ c, o @ T\L C.
-> - e d - - - -

3) CymectByoT BekTopsl 4> b y ¢ Takue,uto @ u € me KOJUTMHEAPHBI, by ¢ ye KOJUTMHEapHbl, a ¢ u
-
b KOJUTMHEapHBI.
3. Kakoe yTBepkeHrE HEBEPHOE?
1) Ecniit AnHBI BEKTOPOB PaBHBL, TO U BEKTOPHI PABHBI.
2) Ecnin BEKTOpHI paBHBI, TO UX JITMHBI PABHBI.
3) AnuHBI TPOTHBOIIOJIOKHBIX BEKTOPOB PaBHBI.

- -
4. AB=k-CD, npuuéM Touku 4, B u C He nexar Ha omHoll nmpsmoi. Ilpsmele AC u BD sBndrootcs
napajjieIbHbIMHU, €CIIH. . .
k=1,
2) k=-1;
3) k=3.

5.ABCA ;B ;C; — npasunbHas npusma. A|F = FB;, B{E = EC ;. Kakoe yTBepx/cHHC HeBEpHOE?



3) FB|IEC.

6. FABCD — nipaBwiIbHas TApaMUA. ACNBD =0, FE=EC, EN = NC, OP = PD. Kakoe yTBepXcCHHE
BepHoe?

1) AF M OF.
2) OE ™ NP.
3) 1\7P N A}'.

5
7.ABCA;B|C| —npusma. CA = .

AI c,

B

1 AA, + AB + B,C;

- - -
2) AA, — AB - BC;
- - -
3) A4, —CA+ BB, .
8. BCKTOpBI*M]v_'_AlK — 4K, DC=DA=NC gpr0omen. .

1) IPOTHBOMNOIOKHBIMHU;
2) paBHBIMU;

3) coHampaBICHHBIMH.
9. DABC — tetparap.

— - - -

CD=x—-DB—-AC



D

Tect 17 mo Teme CransipHOe NPOU3Be/IeHNE BEKTOPOB

Bapmuanr 1
- = N —
4 b <0. Torna yron Mexay Bektopamu & u b

1) ocTperii;

2) Tymoi;

3) mpsMoii.

2. DABC — terpasnp, AB=BC=AC=AD = BD = CD.
Torma HEBEpHO, UTO...

D

B
1y £ (4B; DC) =90
») £ (BD; CD) = 60°;

3) £ (AD; BA) = 60°.

3. Kakoe yTBepxneHue BepHoe?

N
- - -

ab=|al-|b|-cos (a,b).

A\

1))

,ab=lal-|b|sin (a, b).
3)|Z|-|Z|:ZZ .cos (a, b).

- -
4. CKaJIIpHOE IIPOM3BEICHUE BEKTOPOB a {al; s a3} u b {bl; by; by }paBHo...
1) alaza3 + b1b2b3,
2) alb] + a2b2 +a3b3,

Bapmuanr 2



> - -
1 a-b>0. Tor a
. J1a yrojl MEeXIy BeKTopaMu “ u
1) ocTpslii;
2) TyTIOH;
3) mpsmMoi.

2.4BCA B C| — npu3ma,

1) £ (CB,, CB) =90
) £(44,, CB) =90°;

3) £ (AB; CA) = 60°.

3. Kakoe yTBepkneHre BepHoe?

Z AAC = £ A AB

b cee

>AB=BC=A4C =AA1. Torna BepHO, 4ToO. ..

s el > o b
cos (a, b):%. cos (a, b)y=———.
1) ab 2) |a||b|
sin(a, by=—%0
lal-|b]

3)

[N

4. CxansipHOE TIPOU3BEACHUE BEKTOPOB
1) mlnl + m2n2 + I’I’I3I13,

2) (ny —m )+ (ny— my)> + (ng - m3)%;

3) mymyms+nynyns.

3ananne 1. 3navenne Bopaxenns 1079 papno

a) 100 6) 50 B) 200

3ananue 2. IlepBooGpasnas ¢pyukimu f(x) = 10x* + X, rpaduk KOTOPOH MPOXOAUT Yepe3 TouKy (2; 6),

paBHa

X2
a) Sx°+x°—2 0) 2x5+?—32
3ananue 3. Ecau 108\@X =2, TO X paBeH:
0)-5

a) é B) 25

B) 2x°+ x°—48

N
m {ml; my, mz} ult {nl; nys n3}paBHo...

Tect 18

r) 30
2
r) 2x5+X? —60

r)5

3ananue 4. PemenneM nokasaTenbHOro ypapHenus 3,4 = 1gBiusercs 9ucio



5 7
) 6) 1,4 B) o r)0

X
3ananue 5. 3HaueHUe MPOU3BOTHON QyHKIMH f(X) = 65_1_0 B Touke Xo = 50 paBHO

a) —0,26)0,38) —0,1r) 0.4

3aganue 6. PemieHneM nppanroHanbHOTo ypaBHeHI/IH\/ 2x—1-x+2 =0 aBasercs 4YuciIo

a)5 0)7 B) 1 r)3
arcsin| — |—arctg 1]

3amganue 7. 3HaUCHUE BHIPAKEHUS paBHoO:

V3

arccos (——)
2
2

a) 3 0)-4,5 B) -5,5 r)-0,5

3ananue 8. PelieHneM HepaBeHCTBA 10g0’2(3x - 1) > 1080,2( 3— Xt)ﬂBJ’IHeTCH TPOMEIKYTOK:
l.q; I 1.
a) (353¢ 6) (351¢ B) (1:3) D (0530 U (1;+e)

3amanue 9. Haiinure muronanb MoTHONH OBEPXHOCTH Tea, MTOYISHHOTO TTPH BPAIISHUH
MPSIMOYTOJILHOTO TPEYTOJbHUKA C KaTeTaMu 3 ¢M U 4 CM BOKPYT OOJIBIIEro KaTeTa.

a) 367 0) 30 B) 241 r) 407

3aganue 10. 3HaueHHEe BHIPAKEHUSA g5 -g1% - (0,5)_2 paBHO:

a) 14 0) 36 B) 28 24618
Bapmuanr 2

Bananue 1. 3Ha4ueHue BoIpaKEHUs 521084 pPaBHO

a) 100 6) 50 B) 200 r) 30

Bananue 2. IlepsooGpasnas pyrkuuu f(x) = 6x + 3x*, rpaduk KOTOPOU MPOXOIUT
gyepe3 Touky (1; -8) paBHa
a) 6x*+3x°—2 6)3x’+x>-9 B) 12 + 6x r) 32+ x3- 12

3ananue 3. Ecin logéx = -1, TO X paBeH:
1
a) 25 0)5 B) -5 T) lg
Bananue 4. PenienreM mokasareibHOro ypasaenus 2,7 = 1ssistercs uncio

a) 1,7 6)0 B) 6 T) é

X
3ananue 53HadeHue Npou3BoAHON QyHKIUU f(X) = 627 B TOUKE X9 = 8 paBHO

3 1 1
1— — 2=r) - —
a) 4 6)—0,5 B) 4r) 1
3amanue 6. PemenneM uppanroHaIbHOTO yPaBHEHUS X —x—1 -3 =0 sBstercs nciIo
a)4 0)3 B) 5 r)2
arcsin _—\/5 —arctg V3
3amanne 7. 3HaUYCHHUE BBHIPAKCHUS: paBHO:
—h
arccos (——)
2
2 8
a) 3 0) - 9 B) -7 r)3

Bananue 8. Kopenn ypaBnenus 2**—2*= 120 pasen:
a)8 0)3 B) 2 r) 10



3ananue 9. Haiinure 00beM Tela, MOyYSHHOTO BpallleHHEM MPSMOYTOJIBHUKA CO CTOPOHAaMH 4 ¢M U 6 cM
BOKPYT NPSIMOH, MPOXOJISIIEH Yepe3 CepeTUHbBI ero OONBIINX CTOPOH.
a) 127 0)42m B) 241 r) 367

-3
3 2 1 ..5

Bamanve 10. 3HaYeHHE BBIPAKEHUA 2 + »~3 - (— ¢ paBHO:

p g2 973 - ( 16 p

a) 14 6) 36 B) 28 2418

Bapuanr 3
3amanue 1. 3nauenue Bripaxenus 108,108, 81papno
a)4 0)2 B) 9 r) 6
Bananue 2. IlepBooGpasuas Gpynkiuu f(x) = 3x* — 5, rpaduk KOTOPOH MPoxXoauT 4epe3 Touky (2;10)
paBHa
a)x’—5x+ 10 0) 6x*-5 B) 6x*—5x +7 r) x’—5x+12

3amanue 3. Ecnu logéx =-2, TO X paBeH:

a)- 6 0) - 36 B) 36 r)6
3ananue 4. PenienneM nokasareapHOro ypaBuenus 1,4 = lapisercs 4ucio

) 3

a) 3 0)1 B) S r)0

3ananue 5. 3HaueHue npon3BogHON GyHKIMHU f(X) = e%” B TOYKE Xo =—3 paBHO
1_1 1 1

a) 46)33)—3r) "2

3ajanne 6. PemeHreM HppaMoHATBHOTO YPABHEHHs 4 X —3 = 6 — X SIBISICTCS YHCIIO

a) 13 0)2 B) 1 r)3
. [ —=V2 —
arcsin —arccos (—)
2 ) 2
3amanne 7. 3HaUCHHE BHIPAKCHUS 1 paBHO:
arctg —
RE
2
a) 3 0)—4,5 B) -5,5 r) 3,5
log ,(7-8x)=-2
3ananue 8. Kopens ypaBHEeHUS 2 paBeH:
1 3
a) 1 0) 3 B) 2 r) -5

3aganue 9. Haiinure o0beM Tena, MoMydeHHOTO BpalleHHeM MPSIMOYTOJIbHIKA CO CTOPOHaMH 6 cM U 8 cM
BOKPYT IPSIMOM, MPOXOIAIIEH Yepe3 CEPEANHBI €I0 MEHBIINX CTOPOH.

a) 72m 0)42m B) 241 r) 361
3ananue 10. 3nauenne Boipaxenns 25" + (0,25) - 81%” pagHo :
a) 14 6) 100 B) 36 2,18

IIpakTnyeckue 3agaHus:
1 cemecTp
Tema JlelicTBHS Ha/l BLIPAKEHUSIMHU, COAEPKANIUMM CTENeHU U KOPHU

Ne 1.
BapuanT 1 Bapuanr 2 Bapuanr 3 Bapuanr 4 Bapuanr 5
2 15%-21° 2) 12%-15 2 10%-6° 2 24°-20° 2 14%-42°
35°-3* 30%-2° 15%-2* 30*-4° 12*-7°




6)—BBSIO£ 6)48382 6)34691_8 6)39825£ 6)7854i
15" 3° 12° 3 18" 6 12¢ 13’ 30" 35°
)V125a°b" | a)¥324"z" a) V625 x'2 y° a) V64 x'2 y° a)V125a°b"
6)4\1/81t16 6)§/a_9 6)\/27a 6)§/1,015,C6 6)T/256x4
16 y* 8y" y 8 y
a) a) a) a) a)
-2 -8 -2 =3y 2 21 = 22) ()2 -1 2\ (g
(643+325)- (273+814)- — (125 +6254)' (325+83)- = (1253+325)- —
9 12 4 27
24 V3 23v"4 52%5 " 53v’4 33\/2 u 3273 62J5 1632 42\/7 " 43v“s
L3153 3 7 -3 -3 23 5 -1 15 -3 -3 2 7 =3 3
2b4 bZ a2b3a4b2 a3b2a6b8 03b4azb2 a5b3a10b4
Tema [IpeoOpazoBaHue CTeNEHHBIX H MOKA3aTeJIbHBIX BhIPAKEHUI
No2.
BapuanT 1 Bapwuanr 2 Bapwnant 3 Bapwuanr 4 Bapwnanr 5
a) 23¢7—1,81—v“7. a) 31+2\/2 +92+J2. a) 72\53—2,491—d3. a) 252¢8+3+54+4v“8. a)
G 0| or—ag) | 9T a
(vV50—+72)-V8| (vV20—+45)-V5 | (V48—+27)-V7 6
(V8—+/50)-+2
a)da:a’-a° a)9cf:c’-c’ a)4b/:b°-b* 24P d°-d’ a)3cf:c*c?
npua=128; npuc=281; npub=64; d=16: npuc=9;
§145. 753 y17,6. -5,3 3,98, 161 7?5” 2;16’ 5693
0) NE 0) 10,3 0) 350  1pH 6) y y rpu y=2 6) 5
pu x=4 pu y=5 x=7 mpu x=10
Vb—4 m++6 Vx—3 Vx+5 7+/x
a)——— a) a) a) a)
b—16 6—m x—9 x—25 49 —x
Tema IIpeoGpa3zoBanue JorapupMuYecKuX BbIpaKeHUH
Ne 3
Bapuanr 1 BapuanT 2
3ananue 1. Beraucnurh, UCmonb3ys CBOWCTBA JTOTapu(hMOB:
a) log, 5+log2§ 6) log,2—1log,54; B) a)log 175—1log.7; 6)log, 7+log32—11,

log,7 —log,63+log,36.

B) log,32—1log,64 +log, 14,

3amanue 2. Beipa3uts qaHHbIHM JoraprM depe3 HaTypaltbHbBIN U BEIYUCIUTE ¢ TOYHOCTH A0 0,01

a)log,27;  6)log,,13 a)log;18;  6)log,,5,1
3amganue 3. Beraucnure
2log,;4+log, ;2 log.,64 lg14—1Ig7 log, 625
) 1080,6 1080, 12" log,128°  © V190.5+31g4° log, 125’
log,135 log,5 log,56 log,24
log;s3  logys3 logys2 108242

3ananue 4. Pemute ypaBHEHUE:

log,x=

log36+% log,4

1
_E logG 64

log7x:2log72+%log781—

1
E 10g78




Bapuanr 3 | Bapuanr 4

3amanue 1. BeraucnuTs, NCHOIB3Ys CBOMCTBA TOTapr()MOB:

log, 6+log2 —1log,35. p) log. 22 —log.11+log.12,5.

a) log,8+log,32; 6)log1,2100—10g1,225; B) a)log,11—log,44; 6)log,;3+log,5;

3aganue 2. BoipazuTb JaHHBIN TorapudM depes3 IeCSITUIHBIA 1 BBIYUCIUTD ¢ TOYHOCTH 10 0,01:

a)log,14;  6)log,;1,8 a)log,16;  6)log,412,4
3aganue 3. Beraucnoure

lg8+Ig18 log, 125 log,3—1log,75 log,216
)21g 2+Ig3 log,25"° 2 )10g4 45+2log,3’ ) log,36 °

log,192 log,24 5 log,28 log4 24

log;,2  loggs2 log,;,4 10g4484

3ananue 4. Pemure ypaBHEeHUE:
log, x=21log, 3+%10g549—% log, 27 log,x= log85+% log, 121 —% log, 125
Bapuanr 5 | Bapuanr 6

3amanue 1. BeraucnuTs, NCHOIB3Ys CBOMCTBA JOTapru()MOB:

log436—log45+log4g B) g, 6+log;18 —log, 4.

a)log,2+log,13,5; 6)log,6—log,;750; B) a)log,12—log,192;  6)1g25+1g40;

3ananue 2. BoipazuTb JaHHBIN TorapudM depes3 IeCSITUUHBIA 1 BBIYUCIUTD ¢ TOYHOCTH 110 0,01:

a)log;21;  6)log,,1,3 a)log;15;  6)log,,,10,4
3amanue 3. Beruuciure
log;0,5+log 18 log. 343 3log, ,2—log, ,24 log, 243
) Jlog.2 —log. 12" ) Toga9 ' P log, .3+2l0g,9 ) Tog, 9
log,576 log,64 log3 21 log,7
log,,3  logye3 108633 10g493

b

3ananue 4. Pemure ypaBHEeHUE:

log, x=2log, 5+%log7 36—% log-125 log x= log63+% log,81— %log6 343

Tema Tpuronomerpuyeckue GopmyJibl
Ne 4
Bapuanr 1

.5 3
1. laHo: sina = 3 2nca<2n

. T,
Haiitu: cosa; cos 2a; cos(a - 56;

2. YIpoCTHTh BbIpaXKeHNE:

1—cosU2f .
O sin2pB °
5 cos*6x " —sin°6 x
sin21x—sin3 x




Jsin% - cos X + cos - - sin 28,
B)S 15 Ccos 15 COS15 S 15,

r) cos|m—a|-ctg §+(X

3

BapuanT 3

15 3 .
1. Jano: cosa = 17 2nca<2n,

T,
Haiitu: sina; cos 2a; cos(o - ac;
2. YIpoCTHUTh BbIpakKeHHUE:
T
a) ctg (2 n—a)-cos(E—a);

5 sinJ7x—sinJ3x
)cosEI7x+cosEl3x’
5 cos )4 x"—sin I 4x
2sindx-cos4x-
cosd2—1
r) 2 a’
2cos 171

BapwuanT 4

4
1. JaHo: cosa = -g; TECO(<E1I,'

Haiitu: sino; sin 2a; cos(a - %C;
2. YIpOoCTHUTh BbIpa)kKeHHUe:
a) 2COS(%7‘[—0{) -cos(m+a);
cos 1*10 0°0"—sin0°01000°
sin5” cos 15" cos 5% sin 15°; ¢
) sinlJ10x—sinJ6x
?)0s010x—cos6x’

1—cos J2a
) o, 2.7
U " 2cos U a

6)

Bapuanr 5

. Hano: sina 5% 5 ;

. ) .
Haiitu: tga; sin 2a; cos(a - Zé;
2. YIIpOCTUTD BBIpaKEHUE:

2sin5x-cos5x~ "

) cos 7 x-cos 13 x—sin7 x -sin13 x "
)cosEI7x+cosD3x.
2cos 5 x ’

B)sin(§+a)-ctg(37n+a);
1—cos 2

) =
sin1°p 0

BapwuanT 6



. T,
Haiitu: tga; sin 2a; cos(a - Z G

2. YIpOCTUTh BBIpaKEHUE:

2sin3x-cos3x" "

e sin4x-cos 2 x+cos4 x-sin12x"

tg%+tg1—n2 a
6)

T T
1-tg 2 tg=
96 912

sind8x—sinJ4x

?) cos8x—cos 4 x’
1—cosd2a
v 072cos D7’

Tema Tpuronomerpuyeckux ypaBHeHHil U HEPABeHCTB

Pemure ypaBHeHus:
1. sin’x — 6sinx + 5 =0
2.3cosx +2sin’x =0

3.4/3sinx = - cosx
4. 2 sin’x — sinx: COSX = c0s’X

5. cos(%—%(l -1=0

Pemvite ypaBHeHUS:
1. sin’x +sinx-2=0
2.3cos X -sinx -1=0

3.sinx -cosx =0
4. 3 sinx + cos*x = 2sin2x

5. \/ECOS(ZX—%C-1=O

Pemnite ypaBHeHUS:
1. cos’x — 7cosx + 6 =0
2.2cos’x -5sinx +1=0

3.\/§cosx +sinx =0

4. 1+ 7 cos’x = 3sin2x

Ne 5
Bapuanr 1.
Pemure HEepaBeHcTBa:!
1. sinx<—
sinx >
2.2cosx —/3<0

3 sinX>i A
. S 3 2

4. tg(2 U
. X - =
833

Bapmuanr 2
Pemure HEepaBeHCTBa:

1‘ 5 <__
sinx >
2. 2sinx + \/520

V3

X
S
3. cos4

4. tg(4x - %L> 1

Bapuanr 3
Pemute HepaBeHcTBa:

1. sin >_1
. sinx>—
2
2. 2sinx +/2>0

1
. <6-T
3. cos3 x<é 5

X T, -~
==
4, tg(2 P >\/3



T .
— -

6 1=0

5. sin(>—
' 4

Pemvire ypaBHeHUS:

1. sin’x + 3sinx -4=0

2.4 sin’x —cosx — 1 =0

3.2sinx +cosx =0
4.3 + sin2x = 4 sin’x

5. cos(BX—%é +1=0

Pemure ypaBHeHuUs:
1. cos’x —2cosx -3 =0
2.6c0s % -5sinx +5=0

3.5sinx -3cosx =0

4. 3 sin2x + sin’x + Ssinx: cosx=0

TiZi+1=0

5. sm(6 5

Pemure ypaBHeHuUs:
1. cos’x —3cosx -4 =0
2.2cos’x -sinx +1=0

3. cosx = sinx

4. cos2x + cos*x + sinx: cosx=0

— T,
A2—2sin(bx——é=
5.4/2—2sin(5x 36 0

Bapuanr 4
Pemure HepaBeHCTBa:!

) 3
1. sinx>—
2

2.2cosx—1=0

3.sin2 x>¢ —g

X T,
—+ =
4. tg(3 + = <1

Bapuanr 5
Pemure HEepaBeHcTBa:!

1. sinx<

2.2cos+1>0
3. cosizﬁ
2 2

T .
: <=
PR

BapuanT 6
Pemure HEepaBeHCTBA:!

) 2
1. sinx>—
2
2.2C0SX - \/Ez 0

3 sinX<i X
.S 6 -2

4. tg(4x+%i,>-\/§

2 cemecTp

Tema IlpousBoaHasi M e€ MpUMEHEHUE

Ne 6
Bapuanr 1

1. HaiiTi KOpeHb ypaBHeHUS V' (X) =0 npu y(x) = 63x* — 9x + 3

8 —
2. Berancants 3HaYeHHE IPOU3BOAHON pyHKINY f(X) = o 7x*+ 4 x mpu x = 1

3. Beraucuth 3Ha4YeHNE TPOU3BOIHON GyHKITMUT(X) =

2

4x+3

mpu X = -1

4. Berauciats £'(0), ecmm f(x) = (2x +5)- (x> — 1)

5. Beraucnuts £'(1), ecmu f(x) = (3x — 1)°



. Beraucouts £'(0), ecu f(x) =6 x+1

s 1.
. Beraucnuts '(E)’ ecu f(x) = cos 4x - Esmx
. Beruuncnuts 3Hauenre npousBoqHol GpyHkmuu f(x) = 3 — sin’x npu x =7
BapuanT 2

. Haiftu xopens ypaBHeHus y' (x) =0mpu y(x) = 17x> = 34x + 1
3 _
. Beraucnuth 3Had9eHne TPOn3BOIHON GyHKIHH f(X) = < 19x° + 2y x mpux =1

y C2x%+1
. Berancnutes 3HaueHne mpou3BoAHON pyHKIHMUT(X) = 4213
X+

npu X = -1

. Beruncnuts £'(0), ecimu f(x) = (2x + 7)° (x> + 3)
. Beraucnuts £'(1), ecnm f(x) = (2x — 1)*

6. Beraucimuts £'(0), ecin f(X) =\/ 1-2x*

1
. Beruncnuts f'(71), ecnu f(x) = sin2x - 4 CosX

. T
. Berumrcnuts 3HaUeHne pon3BoHON GyHKIMHU f(X) = 25 — cos’x npH X =5

Bapmuanr 3
. Haiitu xopens ypaBHeHus y' (x) =0 mpu y(x) = 23x*> —46x + 1

—. 3
. BorauciuTs 3Ha4eHre npou3BoaHoil Gpynkuuu f(x) = 19x° - 10V X+; npu X = 1

X
. Beruncnute 3Ha4eHne npousBoaHol pyHkuuuf(x) = —5 5 npu X = -1
X +

. Beraucnuts £'(2), ecnu f(x) = (2x - 1) (6x - 5)
. Beruncmars £'(1), ecmu f(x) = (11x — 10)’
. Beramcoars £'(1), ecmu f(x) =v/6 x—5
1
. Beraucmuts £'(0), ecnu f(x) = sin7x +§cosx

o T
. Beraucnute 3Ha4uenne npousBoaHoN GpyHkmuu f(x) = 9 — cos’x mpu x =5

Bapuanr 4
. Haliti kopenp ypaBHeHUS y' (x) =0 mpu y(x) = 18x* = 9x +2

2 —
. Beraucnuth 3Had9eHne TPOn3BOIHON GyHKIHH f(X) = < +6yx-17x> mpux=1

5x+9
. Berancnute 3HaueHne mpou3BoAHON pyHKIHMUT(X) = 12 mpu X = 2
—X

. Beruncmuts £'(-1), ecim f(x) = (3x - 1) (x> +2)
. Beraucnuts £'(1), ecnm f(x) = (10 - 9x)"
. Beruncnars £'(2), ecmu f(x) =v/5 x—6

1
. Beraucuts £'(0), eciu f(x) = cos7x + —sinx

3

. . T
. Berancnuts 3Hauenue nponssoaHoi Gpynkimu f(x) = sin’x - 13 npu x =—

2

Bapuanr 5
. Haiitu kopeHs ypaBHeHHS V' (x) =0 npu y(x) =42x> — 12x + 3

) _
. Beraucnts 3HaueHme npon3BoaHoM (yHkimn f(x) = = - 5x>+ 6y x mpu x = 1
X



3. Beruncnute 3HaYeHre Npou3BoIHON QyHKIMKf(X) =

4. Beraucuts £'(0), ecu f(x) = (7x +4)- (3x* - 1)
5. Beraucaurts (1), ecim f(x) = (2x — 1)’
6. Boranciuts £'(0), ecm f(x) =7 x+9

T 1
7. Beraucutsp f '(5), ecu f(x) = 2cos 6x - —sinx

3

8. BeIurcuTh 3HaYEHUE NPOM3BOAHON GyHKIMH f(X) = 4 + sin’x npu x =271

Bapmuanr 6
1. HaiiTi KOpeHb ypaBHEHUS Y' (x) =0 mpu y(x) = 16x> —48x + 1

5 _
2. Beranciants 3HaYeHHe MPOU3BOAHON pyHKINY f(X) = < 21+ 10y x mpux=1

+3

3. Beruncnute 3HaYeHre Npou3BoIHON QyHKIMKf(X) = mpu x = -1

4. Berauciuts £'(0), eciu f(x) = (6x + 5)° (4x* + 3)
5. Beraucauts (1), ecnm f(x) = (2x + 1)°
6. Beraucimts £'(0), ecnu (x) =\/ 16—3 x*

7. Beraucnuts f'(71), ecnn f(x) = 2sinx - —cosx

2 3
. 2 U
8. BoruncnuTh 3HaueHue mpon3BogHON GyHkmHU f(X) =2 +cos’x mpu X =—

2

Tema [IpuMeHeHue NPOU3BOHOI
Ne 7
Bapmanr 1.
1. UccnenoBaTh ¢ MOMOIIBIO IPOU3BOAHOM U MOCTPOUTH Ipaduk QyHKINU:
fx)=x*-3x-1
2. Hanmmmmre ypaBHEHHE KacaTeabHON K TpaduKy (pyHKITHH
f(x) = 2x> — 6x + 1 B TOuUKe C abCUUCCOM X = -1
3. Hatimure Hanbospiree ¥ HAaMMEHbBIIIee 3HAYCHUS (DYHKITNH
f(x) = x* — 2x* na npomexytke [-1;2]

4t—1
4. MarepuasibHasi TOUKa JIBHXKETCS 10 3aKOHY s(t) = Tl Haiinure e€ ckopocTh B MOMEHT BpeMEHH t =

+1
2c.
Bapuanr 2.
1. MccrnenoBath ¢ MOMOIIBIO POU3BOTHON U MIOCTPOUTH TpaduK (QyHKITHH:
3
f(x)=x>- =x2
() =x' = 5

2. Hanmmmmre ypaBHEeHUe KacaTeabHOU K TpaduKy (GpyHKIIUU
f(x) = 6x* — 4x + 3 B TOuKe ¢ abcuuccoit Xy = -1

3. Haiinute HanGonbiliee 1 HAaNMEHbIIIEe 3HAYCHUS (PYHKIIUN
f(x) = x* + 4x’ wa npomexytke [-2;1]

3t+2
4. MarepuanbHasi TOUKa IBHXKETCS MO 3aKOHY s(t) = 4 Haiinure e€ ckopocTh B MOMEHT BpeMeHH t = 5c.
Bapuanr 3.

1. UccnenoBaTh ¢ MOMOIIBIO IPOU3BOAHON U MIOCTPOUTH TpauKu (QyHKIINH:
f(x) = 4x° + 6x*

2. Hanummte ypaBHEHUE KacaTelIbHOM K rpaduKy QpyHKIUH

f(x) = 5x* + 2x - 3B ToUKe ¢ abCUUCCOoii Xo = -2



3. Haiiture Hanboblee U HAUMEHbIIIEE 3HAYEHUS. PyHKIMH
f(x) = x* — 27x na npomexyTke [-2;4]

2t+1

4. MartepuanipHasi TOUKa JIBUXKETCs MO 3aKoHy s(t) = . Haiinure €€ CkopoCTb B MOMEHT BPEMEHU t =

3c.

Bapmuasnr 4.
1. MccrenoBath ¢ MOMOIIBIO POU3BOTHON U MIOCTPOUTH TpaduKu (HyHKIIHH:
fx)=-x+3x+1
2. Hanmmmme ypaBHEHHE KacaTeabHON K TpaduKy (pyHKITHH
f(x) = 4x* — 3x + 2 B TOuKe ¢ abCMCCOoi Xo = -2
3. HaiinuTte Hanbompiee 1 HaWMEHbIIIEe 3HAYeHUST PYHKIUN
f(x) = -x* + 3x + 2 Ha npomexyTke [1;3]

4—t

4. MarepuaiibHasi TOYKa IBIXKETCS IO 3aKOHY S(t) = . Haiinure e€ ckopocTh B MOMEHT BPEMEHU t =

4c.

Bapuanr 5.
1. UccnenoBaTh ¢ MOMOIIBIO IPOU3BOAHON M MOCTPOUTH I'papuKy (yHKLINH:
f(x) = - 4x* + 3x
2. Hanumute ypaBHEHHE KacaTeIbHOH K rpadKy GYHKIUH
f(x) = 7x* + x — 9 B TouKe ¢ abcuuccoit Xo = 2
3. Hatimute HanOospiree 1 HAaMMEHbBIIIEE 3HAYCHNS (DYHKIINH
f(x) = x* — 3x - 6 Ha npomexyTke [-2;0]

2t—3 . .

4. MarepuanpHasi TOUKa IBHXKETCS 10 3aKOHY s(t) = il Haiinute e€ ckopocTh B MOMEHT BpEeMEHH t =
2c.

Bapuanr 6.
1. UccnenoBaTh ¢ MOMOIIBIO IPOU3BOAHOM U MOCTPOUTH TpapuKu (yHKLINH:
f(x) =-4x’ + 12x
2. HanmmumTe ypaBHEHHE KacaTeIbHOH K rpaduKy GYHKIUH
f(x) = 8x* — 3x + 1 B TOuKE C abcumccoi Xo = 2
3. Haligute HanbonpIee 1 HaUMEHbIIEE 3HAUCHUS (PYHKLIUU
f(x) = x* - 2x* na nmpomexytke [-1;2]
4. MartepuanipHasi TOUKa JIBUXKETCS 0 3aKOHY s(t) = Z%it Haiinure e€ ckOpoCTh B MOMEHT BpEMEHU t =
4c.

Tema IlepBooOpa3Has u e€ NpuMeHeHHe
Ne 8

Bapuanr 1.
HatimuTe Bce mepBoobOpasubie mist GyHkmmn f(X)

a) flx)=x +3X°+5

1
5+ 2
X COoS X
7

B)f(X) = (4-3%)
Hatinure nepBooOpasnyto s 3aaanHoi QyHkiuu f(X), rpaguk KOTOpoil MPOXOAMT Yepe3 TOUKY M:

a) f(x) =6x—"7;, M(-2; 11)

0) f(x) = 2sinx; M(0; 2)

0) f(x) =



B)f(x):é;M(B;l)

Beraucnure miomans GuUrypsl, orpaHHYeHHON JTHHUAME:
2
a)y=x t3xumy=0

2
0)y=6x—x my=x+4

Bapmuanr 2.
Haiinure Bce mepBoobpazubie anst pyHkmmu f(x)
a) f(x)=x* - 3x**+x-1

1 1
0)f(x) = —5- "
X sin"x
5
p)f(x) = (6x - 1)
Haiinute nepBooOpasnyto 1is 3aganHoi QyHKuK f(X), rpaduk KOTOpoil IPOXOIAHT Yepe3 TOUKY M:
a) f(x) =4x + 7; M(-1; -2)
Tt

0) f(x) = 4sinx; M(g; -1)
B) f(x) = %;M(Z;l)
X

Brruucnure miomiaas GUrypbl, OrpaHHuCHHON JTMHUSIMH:
2
a) y=x -4x+3my=0
2
0) y=4-x my=x+2

Bapwuanr 3.
Haiinure Bce nepBooOpazHbie s pyHKuun f(X)
a) f(x) =x*+3x*-4x + 5

1 2
0)f(x)="7+"
x' cosx

12
By f(x) = (3 — 4x)

Haiinure nepBooOpasnyto ams 3aganHon GyHKuH f(X), rpaguk KOTOPOH MPOXOAUT Yepe3 TOUKy M:
a) f(x) =2x—3; M(-2; 5)

0) f(x) = 4cosx; M( %; -4)

B)f(X)Z%;M(Z;_l)
X

Beraucnure miomans GuUrypsl, orpaHHYEHHON JTHHUAMU:
2
a)y=8x-4x mny=0
2
0) y=x ny=4x-3

Bapuanr 4.
Haiinure Bce nepBooOpaszHblie st GyHKIun f(X)

2 3
a)f(x)=7-6x-x +8x

1
0) f(x) = —9-
X" sin"x
9
p)f(x) = (5x +4)
Haiinute nepBooOpasnyto s 3aganHoi pyHKuu f(x), rpaduk KOTOpoi NpOXOOUT Yyepe3 TOUKY M:
a) f(x) = 6x — 1; M(-2; 10)



6) f(x) = 3cosx; M(%; 3,5)

1
B) f(x)=;;M(2;—7)

Brruucnure miomiaas GUrypbl, OrpaHHuEHHON JTMHUSIMH:
2
a) y=x -6x+5uy=0
2
0) y=x t1luy=3-x

Bapuasnr 5.
Haiinure Bce nepBooOpaszHble s pyHKuun f(X)
a) f(x)=x"+4x*-12x + 1
1 S5
0) f(x) = %-—
X COS X
B)f(x) = (1 -9x)’
Haiinute nepBooOpasnyto s 3aganHoi QyHKuu f(x), rpaduk KOTOpoi NpOXOAUT Yepe3 TOUKY M:
a) f(x) =5x — 6; M(-1; 3)

6) f(x) = 2cosx; M( %; -10)

1
B)f(X):;;M(S;_l)

Brruucnure minomans GUrypbl, orpaHUYEHHON JTMHUSIMH:
2
a)y=4x-2x mny=0
2
0) y=x my=-3x
Bapuasnr 6.
Hatinure Bce mepBoobOpasubie anst pyHKImU f(X)
a) f(x) =5 - 2x — x*+ 10x°
1
0)fx)= -
X" sin"x

)f(x) = (8x +3)5
Haiimute nepBooOpasnyto uist 3ananHoi QyHKImHK f(X), rpaduk KOTOpoi MPOXOIUT Yepe3 TOUKY M:
a) f(x) =4x—3; M(-2; 11)

6) f(x) = Scosx; M(%;9,5)

1
B) f(x)=;;M(4;_9)

Beruucnure miomniaas GUryphl, OrpaHHYCHHOW JTHHUSIMH:
2
a) y=-3x +6xuy=0
2
0) y=x t2uy=6

Tema Iloka3aTebHbIe yPABHEHUSA

Ne 9
Bapuanr 1
CBoiicTBa MoKa3aTenbHON (QYHKIUH.

m n m+n (0]

l.a a =a 6.a =1
m

- n m—n in = ain

2.4 =a 7.4



1).5" =125
1

(=)

3). 36 =6

5). \/5x:25

7.2-8 =16

9) 2x277x+10 B
¥—6x-2, By

2" 51672

x+3 x—2
13).2:3° " -53" "=1443

xX*—14 x+48

1. x+7 >0
-1
3x+1 ( '

13)
3).07 < 7

m)n

3.(a

Pemmnts nokaszaTenbHble YpaBHEHUS:

4).9" =27

2

X —X
6).13 =1
4x+3 2—x
8).7 =49
X__5
10). 11 =v121

343

X X
12).4” 422" -80=0
14)3-4°4+2-9*=5-6*

Pewmnte HepaBeHCTBA:

7
2).0,6" >29
2

x". 8
4).3 &9

Bapuanr 2
CBolicTBa MMOKa3aTeIbHON (QyHKITHH.

)

a é)n
8.(b a

m

n n n n—_ n
4.2 b =(ab) 9. Va"=a"

a_n_(ﬂn 1
50" b’ gVa=a"

1). 10" = 1000
1
(3)
3. 3 =9
1
5). V3 _27
7.3 27=9

X +x-20

—1
24x-2.5 n
.05 2

PemmTs mokasarenbHbIe ypaBHeHI/IﬂZ
2).27" =81
(=0

4). 36" =¢

X2 +5x
6).1,9 =1
3x+7 5—x
8).8 -64=4

X 7—
10,7 = V49

12). 0,25 40,5 =6



x x—1
13).10 +10 =0,11

(x—2)(x—9)>0

). 4x-5

m\n
3.(a )
-

4.a°b =(ab)”9.¢am=a
a_n:(ﬂ n 1
s.b" b pVa=a"

(

3). 25 =5

5). V10" _ 100
7).4" 2=128

x2+3x—4

10

9).

1
2_5x+85 17
1.17 _ogov/ 17

x x—2
13).37 -3

8

x(4x—11)

. X=7 <0

5\2x-3
3. 16> 8

1.log,x =4
2.108,,10(2x—104)=14¢
3.log;*x - 5logs x + 6=0
4.7°%=2

logex _ X
5. x —E
o—

6. log,(x*

9)=2+log,(x—

14)2 -25% -5 10 +2 -4*=0
Pemnte HepaBeHCTBa:

1
2).0,4" <64
(§)6x+10—x2(-) 27
4). 4 64
Bapuanr 3
CBoiicTBa 1MoKa3aTeinbHOW (QYHKIUH.
0
6.a =1
ER—
7.a"
yr=(2y
8. (b a
m

n

Pemnths nokaszaTenbHbBIC YpaBHCHUSA:

1y
2). 9 =125

X
4).8 =128

x*-36

6). 4,9 1
5x-3 7x
8).7  -343=49
X 5 Q1
10).9% = V81

+1

X X
12).49" -6 7 +5=0
14)8* + 18* =2 -27°

Pemutes HepaBeHCTBA:

.. 19
LOol—
2).09° 81

05x*-3
4).9 <27
Tema Jlorapudpmuyeckne ypaBHeHUA
Ne 10

Bapuanr 1

1)é



X+y=6
log, x+log,y=3

1.log 5x=4
2.10g,.,(3x+14)=1¢
3.1g, P x+ lgax-12=0
4.9 %=4

3
X

5 lgox

100
6.10g, (x*¢—=2)=—1+log, (x—1)¢
2 2

log,x—log,y=1
x—3y=16

1.1°g§":-2

Jdog,.6(2x—64)=10
log,0°x + log,x =12

32—X — 5

5
X
5. xlog3x -

81
6. logs(x*6—25)=2+logs(x—1)¢
log, x+log,y =2+log, 2

W

7 log,(x+y|=2
1.log x =-2
2.108,,_¢(x+24)=10
3.log, ¥ x + loggx =2
4.57*=9
XS

5. log,x _— A

X 16
6.10g | (x*6420)=—1+log, (x+2)¢

10 10

log,x—log, y=1
x—2y=9

1.log ;x=4
2.10g,,6(2x—10)=1¢
3.1g, P x+ 2lgax =3
4.6 =17

6
X

100000
6.logg (x°6—12)=1+logg(x—2)¢

5 lgax

BapuanT 2

Bapuanr 3

Bapuanr 4.

Bapuanr 5



x+y=8
log,, x+log,, y=1

Tema Pemrenue 3aaa4 U3 JIaHUMETPHHU
Ne 11
Bapuanr 1
1. Yemy paBeH nepuMeTp NPSMOYTOJIBHOIO TPEYTOJIbHUKA, €CIIU €r0 TUIIOTEHY3a paBHa 73 CM, a IJIOWAab
pasna 1320 cm??
2. YeMy paBHBI CTOPOHBI IPAMOYTOJILHUKA, €CJIH €70 EPUMETP 74 M, a TUIoIma b paBHa 3 M>?
3. Haitnure mepumerp pom0Oa, 3Hasl, YTO €ro JUArOHAIN OTHOCATCS Kak 5:12, a mmomank pasaa 120 cMm?,
4. Yemy paBHa IUIOMAb PABHOOCPEHHOTO TPEYTOJIbHUKA, €ciH ero ocHoBaHue 120 M, a 6okoBas cropona 100
M.
5. B paBHOOOKOI Tpanenuu ocHoBanus paBHbl 10cM 1 24 cM, 60koBasi ctopoHa 25 cMm. Hailiaurte miomais
Tparnenuy.
6. HaiinuTe Bce BBICOTBI TPEYTOJIBHUKA, Y KOTOPOTO CTOPOHBI paBHHI 13 cM, 14 cM 1 15 cm.

BapuanT 2
1. Yemy paBeH mepuMeTp MPsSMOYTOJIBHOTO TPEYTOJIBFHUKA, €CIIM €T0 TUIIOTeHY3a paBHa 73 CM, a IJIomaIh
pasHa 1320 cm*?
2. YeMy paBHBI CTOPOHBI IIPAMOYTOIBHUKA, €CIIM €r0 EPUMETP 74 M, a IUIOIaab paBHa 3 M?
3. Haiijute nepuMetp pomba, 3Hast, 9TO €0 AUArOHaM OTHOCATCS Kak 5:12, a mmomans pasra 120 cm?.
4. YeMy paBHa IJIOIA/Ib PABHOOEPEHHOTO TPEYTOJIBHUKA, €Clii ero ocHoBaHue 120 M, a 60KOBas CTOpOHA
100 m.
5. B paBHOOOKOI Tpanennn ocHoBaHus paBHBI 10cM 1 24 cM, 60koBas ctopoHa 25 cMm. Hafiaure muromans
Tpaneruu.
6. HatimuTe BCe BBICOTHI TPEYTOJMBHUKA, Y KOTOPOTO CTOPOHKI paBHHI 13 cM, 14 cM 1 15 cm.

Tema Burunciaenue MOBEPXHOCTHU MHOT'OTPaHHUKOB

Ne 12
Bapuanr 1
DOopMYJIBIL:
) =
a’y3
PaBHOCTOpOHHUY TPEYTONBHUK: S= 4 , P=3a,
2 2 2
Teopema Indaropa: c =a +B
2
Ksagpar: S=a , P=4a;
[IpsaMoyronpHUK: S = ab; P =(at+b)2;
[Napamrenorpamm: S =ab sina ;P =(atb)2;
1
Pom0: S =§d1dz; P =4a;
ate
Tpanerus: S :Th; P=a+b+c+d;
[Tpusma. [apamienenumnesn. S0.n.=pocHH; Sn.n. = Sb.n.+ 2S0cH. ;

1

HHpaMI/ma:S6-" = 2 poci.h (st mpaBUITBHOM MUPaMUIBI);

Sn.n.= 6.1 + Soci. ;
3anaun
1. TToBepxHOCT KyOa 24 cm’. Haiinute aiuny ero pedpa u JUaroHasm.



2. Berumcnure miomaas 00KOBON OBEPXHOCTH MPSIMOYTOJIBHOTO Napajuiesienuneia, CTOPOHbI OCHOBaHMS
KOTOPOro 5 ¢M 1 12 ¢M, a IIomaas AMaroHansHoro cedenus 130 cm?.

3. B npaBuiIbHO# YeTHIPEXYTONBHON MupaMue anodema JIMHON 8 CM COCTaBIISET ¢ OcHOBaHMeM yroi 30°.
Haiinute miiomaas NoJIHOW MOBEPXHOCTU MTUPAMHU/IBI.

4. Haifnpre TuTOTaab MOTHON TOBEPXHOCTH OKTadpa ¢ pedpom 12 cm.

5. OcHoBaHHEM NPSMOU PU3MBI SBIISIETCA POMO C JHArOHATISIMH

6 cM u 8 cM. BricoTta npu3msel 7 cM. HaliuTe 1iomaas moTHON MOBEPXHOCTH MIPU3MBL.

Bapmuanr 2
DopMyIIbL:
5 =
a’+3
PaBHOCTOpOHHMI TPEYTONBHUK: S= 4 , P=3a,
2 2 2
Teopema [udaropa: c =a *B
2
Ksagpar: S=a , P =4a;
[IpssMOYTONHEHHUK: S = ab; P =(at+b)2;
[Napamnenorpamm: S =ab sina ;P =(ath)2;
1
Pomo0: S :Edldz; P =4a;
a+s
Tpamermus: S =Th; P=a+b+c+d;
[pusma. [apamnenenumnesn. S0.n.= pocHH; Sn.n. = S0.1.+ 2S0cH. ;

1

upamua:SO.n = 2 pock.h (m7s mpaBUIIBHOM MUPaMHUIB);

Sn.n.=S6.n + Sock. ;

3amaun
1. IToBepxHOCTE Kyba 54 cm?. Halinute aiuHy ero pedpa U IMArOHaNIH.
2. Beraucnure iomaas O0KOBOH OBEPXHOCTH MPSAMOYTOIBHOTO MapalljieNIeuIe /[a, CTOPOHBI OCHOBAHUS
KOTOpOro 8 ¢cM 1 15 cM, a IIoNIaIs AMaroHaILHOTO CEUYEHHs 68 cM>.
3. B npaBuiIbHO# 4eTHIPEXYTONBHOM upaMue anodema JIMHON 12 ¢M cOoCTaBiIseT ¢ ocHoBaHKMeM yroi 60°.
Haiinute miiomaaps NOJIHOW MOBEPXHOCTH MTUPAMHU/IBI.
4. Haifmure Tutommanb MOJTHON TOBEPXHOCTH HKOCadpa ¢ pedpom 16 cM.
5. B ocHOBaHMU NPSIMOM MPHU3MBI JISKUT paBHOOEAPEHHAs! TPaIleIus C OCHOBAHUSAMH 4 CM U 8 CM U BBICOTOM 3CM.
BricoTa mpusmel 6 cM. HaliguTe momaas IOTHOW MOBEPXHOCTH PU3MBL.

Bapuanr 3
DOpMYJIBIL:
) =
a’+3
PaBHOCTOpOHHU TPEYTONBHUK: S= 4 , P=3a,
2 2 2
Teopema Iudaropa: c =a +B
2
Ksagpar: S=a , P=4a;
[IpsaMoyronpHUK: S = ab; P =(at+b)2;
[Napamrenorpamm: S =ab sina ;P =(atb)2;
1
Pomo0: S :Edldz; P =4a;
ate
Tpaneuus: S=——h; P=a+b+c+d;

2 5



[Ipuzma. [lapannenenumnen. S0.n.= pockH; Sn.n. = S0.1.+ 2S0cH. ;
1

anaMHﬂa:S@” = 2 pock.h (75 MpaBUITBHOM MUPaMHUIB);

qn.n.=gb.n + SOcH. -

3anaun
1. TToBepxHOCTH Kyba 96 cm”. Haiinure niuHy ero pedpa u AuaroHaim.
2. Beruncnure miomaas 00KOBOH OBEPXHOCTH MPSIMOYTOJIBHOTO Napajuleenuiea, y KOTOpOro oHa CTOpoHa
OCHOBaHMs 6OJIbIIE IPYTOi HA 5 ¢M, Tuioma s ocHoBanus 300 cM?, a IuIomaabp AMaroHanbHoro cedenus 100 cm’.
3. B nIpaBUIIbHOM YETHIPEXYTOIBHON EpaMujIe anodema JIMHOM 6 CM COCTABIISIET ¢ OCHOBaHHMEM yroi 45°,
Haiinute miiomaas NoJIHOW MOBEPXHOCTH MTUPAMHU/IBIL.
4. Halinure mumomaap MOTHOW MOBEPXHOCTH TETpalapa ¢ pedpom 14 cm.
5. OcHOBaHUEM NPSMOU TPU3MBI SBIISIETCS POMO C JHAarOHAISIMH
10 cM 1 24 cm. BeicoTta pu3mel 5 cM. HaiiauTe miomasas moTHON MOBEPXHOCTH IIPU3MBL.

Bapmuanr 4
DopMyIbL:
-
a3
PaBHOCTOpOHHMI TPEYTONBHUK: S= 4 , P=3a,
2 2 2
Teopema [ugaropa: c =a +B
2
Ksagpar: S=a , P =4a;
[IpsmoyronpHUK: S = ab; P =(atb)2;
[Tapanmenorpamm: S =ab sina ;P =(a+b)2;
1
Pom6: S =§d1d2; P =4a;
a+se
Tpanemmst: =Th; P=a+b+tc+d;
[Ipuzma. [lapamnenenure. SO.n.=PocHH; Sn.n. = S6.n.+ 2S0cH. ;

1

anaMI/ma:S@” = 2 poci.h (715t MpaBUIBHOW TUPaMHUIBL);

Sn.n.=gb.n + SOcH. ;

3amaun
1. IToBepxHoCTH Ky6a 216 cm?. Halinure aiuny ero pedpa U IMaroHasH.
2. Beruncnure miomaas 00KOBOH IMOBEPXHOCTHU NMPSIMOYTOJIBHOTO apaJulesenuIea, y KOTOPOro oHa CTOpOHa
OCHOBaHMs 0oJbIe APyroi Ha 1 ¢M, Iomams ocHoBaHus 12 cM?, a IUIONIabL AMAarOHAIBHOTO ceuenus 30 cm’.
3. B nIpaBuIIbHOM YETHIPEXYTONBHON MUpaMuIe anodema JIMHOM 4 CM cOCTaBIsIeT ¢ ocHOBaHMeM yroa 30°.
HaliguTe nnomane moyHON NOBEPXHOCTU MUPAMUIBIL.
4. Haiinure Tutoaap MOJTHON TOBEPXHOCTH OKTadpa ¢ pedpom § cm.
5. B 0CHOBaHWHM MPAMOMN MPHU3MBI JIEKHUT MAPAILIETOrPAMM CO CTOPOHAaMHK 4 CM M 5 ¢M 1 ocTpbIM yriiom 30°.
Bricora npusmel 8 cM. HaiinuTe miomane noaHoNH NOBEPXHOCTH PU3MBI.

Bapuanr 5
DopMyIIBL:
5 =
a’v3
PaBHOCTOpOHHMI TPEYTONBHUK: S= 4 , P=3a,
2 2 2

=a B

2

Teopema [Iugaropa: c
Ksagpar: S=a , P =4a;



[IpsmoyronpHUK: S = ab; P =(atb)2;

[Tapanmenorpamm: S =ab sina ;P =(a+b)2;
1
Pom6: S =§d1d2; P =4a;
a+e
Tpanemmst: =Th; P=a+b+tc+d;
[Ipuzma. [lapamnenenure. S6.n.= PocHH; Sn.n. = §6.n.+ 2S0cH. ;

1

anaMHz[a:S6-” = 2 poci.py (715t MpaBUITBHOW TUPaMUIBI);

Sn.n.= 6.1 + Soci. ;

3amaun
1. IToBepxHocTh Ky6a 150 cm?. Haiinure aiuny ero pedpa U IMArOHaIH.
2. Beranciure muiomaas O0KOBOM TOBEPXHOCTH MPAMOYTOIBHOTO TapaliesienuIe ia, CTOPOHB OCHOBAHUS
KoTOporo 12 ¢cM u 16 ¢M, a mIomans AMaroHaabHoro cedenus 80 cm?.
3. B IpaBuIIbHOM YETHIPEXYTONBHON MUpaMuIe anodema JIMHOM 6 CM COCTABIISIET ¢ OCHOBaHMEM yroi 60°.
HaliguTe nnomane moiHON NOBEPXHOCTH MUPAMUIBIL.
4. Halinure miiomaab MoJIHOM MOBEPXHOCTH UKOCAdIpa ¢ peOpom 4 cM.
5. B ocHOBaHMH MPSIMO¥ PU3MBI JISKUT paBHOOEAPEHHAS TpaIeus C OCHOBaHUSMHU 4 CM U 9 CM U BBICOTOM
12cm. Breicora npusmet 10 cm. Haliaure mutomas MoiHo# MOBEPXHOCTH MPU3MBI.

BapuanT 6
DopMyJIbL:
9 =
a’v3
PaBHOCTOpOHHU TpEYyTONBHUK: S= 4 , P=3a,
2 2 2
Teopema [Iudaropa: c =a *B
2
Ksagpar: S=a , P =4a;
[IpssMoyTONBHUK: S = ab; P =(atb)2;
[Mapannenorpamm: S =a b sina ;P =(a+b)2;
1
Pom6: S =§d1d2; P =4a;
a+s
Tpanerus: :Th; P=a+b+c+d;
[pusma. [lapamnenenumnesn. S0.n.= POCHH; Sn.n. = Sb.n.+ 2S0cH. ;

1

[upamuzna:SO.-n = 2 poci.j (1 IpaBUITHPHON TTHPAMUIBI);

Sn.n.=g6.n + SOcH. :
3anaun
1. TToBepxHOCTH Kyba 6 cm”. Halinure aiuHy ero pedpa u AuaroHaiim.
2. Beruuciure mioimaas O0KOBOM MOBEPXHOCTH MPSAMOYTOIBHOTO MapaJlJIe/ICUIIe]Ia, CTOPOHBI OCHOBAHUS
KOTOPOro 7 ¢M u 24 ¢M, a IIomaab JMaroHaabHoro cedenus 100 cm?.
3. B mpaBuibHOI 4eTHIPEXYTONpHON MUpamMue anodemMa JIIHHON
10\/ E CM COCTABIISIET C OCHOBAHHUEM YIOJI 45°, Haiinure miomanb MOTHOM MOBEPXHOCTH MUPAMU/IBL.
4. Haifnure Tutomnmanb MOTHON TOBEPXHOCTH TeTpadipa ¢ pedpom 20 cm.
5. B 0CHOBaHUM NIPAMOM MPH3MBI JIEKHT MAPAILIETOrPaAMM CO CTOPOHAMH 6 CM M 5 CM M OCTPBIM yriioM 60°.
BricoTa mpusmet 10 cMm. Haiinure morommans MOTHON TOBEPXHOCTH ITPU3MEL.

Tema O0beMbI MHOTOTPAHHUKOB



Ne 13

Bapmuanr 1
DopMyIbL:
[Tpusma, napayienenumnes;
S0.n.= pocH fg- gn.n. = Sh.n.+ DS0cH.;
V = SOCH H; H=1[sin& ;
IMupamuna:
1
sbn. = 2 poch p; (h — anoema)
sn.n. = §6.n.+ SocH. -
1 3V
V=3S0Hy = H= SOCH,-
——
a’y3
PaBHOCTOpOHHUI TpeyroiabHUK: S = 4 ; P=13aq;
2
Keampar: S=a ; P=4a; d= a\/z;
3anmaun:

1). [lepumetp ocHOBaHUS MTPABUIBHON YE€THIPEXYTOIBHON MTPU3MBI

2
20cm, a momanb 60koBo# rpanu 50 cu . Halinute 00bEM IpU3MBI U €€ MOTHYIO IOBEPXHOCTb.

.. v 3 v
2). O0BEM TpeyroabHON THPAMUJIBI 2\/ 3 cm . CTopoHa ocHOBaHUS 2 M, @ OCHOBAHUEM SIBIISICTCS PABUIIBHBIN

TpeyroiabHHUK. Halianre nimHb! Bcex O0KOBBIX pEOep, eCiIi U3BECTHO, YTO OHO M3 HUX NEePIEHANKYISIPHO

OCHOBAaHHIO.

3). B ocHOBaHWMY MPU3MBI JICKUT TIPABMIIBHBIN TPEYTOIBHUK CO CTOPOHOM 6¢cm. bokoBoe pedbpo Ha 2cmOombIte

NepuMeTpa OCHOBaHUS U 00pa3yeT ¢ ocHoBaHueM yroi 60°. Haiinure 00bEM pU3MBI.

4). Haiitu 00beM Ky0a ¢ pedpom 4 cMm.

Bapuanr 2
DopMyJIbL:
[Ipusma, napamienenumnen:

S0.n.= pocH f- gn.n. = Sh.n.+ 2S0cH.;

V =S0tHH; H =1[sin& ;
IMupamuna:

1
2 pocij; (h — anoema)

S0.n.

Snn. = S0.n.+ SOcH. :
3V

1
V=3So0Hg = H= SOCH ;
a’\3

PaBHOCTOpOHHMI TPEYTONBHUK: S= 4 ; P=3a;

Ksagpar: S = a2 s P=4a; d= a\/z;

3amaun:



1). B ocHOBaHUY TPeyTOJbHON NMUPAaMUIBI JIEKHUT NPaBHIBHBIN TPEYTOJIBHUK CO CTOPOHOH 6¢cm. OHO U3 OOKOBBIX
pE€Oep nmupamMuIbl MEPIEHANKYIISIPHO OCHOBaHUIO. HaliuTe MyinHbl 0OKOBBIX pEOEp MUPaMU/IbI, €CIIH U3BECTHO, YTO

e€ 00bEM 24\/ 3 CM3 .

2). B ocHOBaHMM mapasiesienuIieaa JIEKUT KBaAPaT C IEPUMETPOM

24cm. BokoBoe pebpo mapauienenuiena paBHO JuaroHair OCHOBAaHUS M 00pa3yeT ¢ OCHOBaHHMeM yroi 45°. Haiinure
00BEM MapajuIeNnenuneaa.

3). [lepumetp OOKOBOII TpaHU MPABHIBLHON YeTHIPEXYTOIBHON MPU3MBI 28 ¢, @ CTOPOHA OCHOBAHUS Ha 2 cM KOpOUe
0okoBOTO pedpa.

Haiinute 60K0BYIO MOBEPXHOCTH ¥ 00BEM TIPU3MBI.

4). Haiitn 06meM ky0Oa ¢ pedpom 6 cM.

Bapuanr 3
DopMyIIbL:
[Mpusma, napannenenumnen:
S0.n.= pocH - gn.n. = S0.n.+ DS0cH.
V = SOCH H; H=[s5in& ;
ITupamupa:
1
shn. = 2 pocp; (h — anoema)
sn.n. = 0.+ sock.
1 3V
V=3S0HH = H= Socn;
0 =
a’+y3
PaBHOCTOpOHHUI TPEYTOIBHUK: S= 4 ; P=3a;
Ksagpar: S= a2 s P=4a; d= a\/2;
3amaun:

1). CTopoHa OCHOBaHHSA MTPABHIILHON TPEYTOIBHOM MPU3MBI Ha 3cm MeHbIIe e€ 6okoBoro pedpa. Jlmaronans 60KOBOI

IrPaHH 3\/ 5 cMm.

Haiimute 00BEM TIPpU3MBL.

2). B ocHOBaHMM HAKJIOHHOTO MapajuieJICIHUIIEAa JICKUT KBAApaT CO CTOPOHOH Scm. BokoBoe pedpo paBHO JuaroHaiu
OCHOBaHUs U 00pa3yeT ¢ ocHOBaHWeM yroi 45°. Haiimure 00bpEM mapasienenumesaa.

3). B ocHOBaHUM MUpaMUIBI IEKHUT KBAAPAT CO CTOPOHOH 2 cm. OgHO U3 G0OKOBBIX pEGEP MUPaMUAbI
MEePIeHIUKYISIPHO OCHOBaHHIO, @ caMoe JUTMHHOE 00KOBoe pedpo \/44
4). Haittu o0Bpem ky0Oa ¢ pedpom 10 cm.

cm. Haiinute 00bEM nupaMubl.

Bapuanr 4
DopMyIIBL:
[Ipusma, mapamienenumnen;

S0.n.= pocH fg- Sn.n. = S6.n.+ 280cH. ;

V=SO0CHH;  H=][sin& ;
[Mupamupa:



1

s6n. = 2 poc h; (h — anodema)
Sn.n. = §0.n.+ Soc. .
1 3V
V=3 Sonp; = o= Soon ;
a3
PaBHOCTOpOHHMI TPEYTONIBHUK: S = 4 ; P=3a;

Keagpar: S = a2 s P=4a; d= a\/Z;
3agaun:

1). B ocHOBaHWY MPHU3MBI JIEKUT NPABUIILHBIN TPEYTOJIBHHUK CO CTOPOHOH 4cm. BokoBoe pedpo nmpu3Mel paBHO Scv 1

obpasyeT ¢ ocHOBaHHUEM yToJI 45°. Haiinure 00BEM IPU3MBL.

2). B ocHoBanuu nupamuabl SABCDnexuT KBaapar co CTOPOHON

\/6 cm. Pebpo SB neprieHIuKyIsIpHO OCHOBAHUIO, a JJIMHA pedpa

SC - \/10 cm. Haiinure 00bEM THpaMuIbL.

3). CropoHa OCHOBaHHMS MPAaBHIIHON YETHIPEXYTOIBHON MPU3MBI 6¢M, @ JUaroHans O0koBoi rpanu — /0 cu. Haliaure
TIOJIHYTO TIOBEPXHOCTH MPU3MBI U €€ 00BEM.

4). Haiitu 00BpeM Ky0Oa ¢ pedbpom 8 cMm.

BapuanT 5
DopMyIIbL:
[Ipu3ma, napannenenumnen;
S0.n.= pocH fg- gn.n. = §0.n.+ DSocH.
V=S0HH;  H=[sinX;
ITupamupa:
1
sbn. = 2 pocp; (h — anoema)
sn.n. = 0.+ sock.
1 3V
v=3Ssochg = H= Socu;
-
a’y3
PaBHOCTOpOHHWI TPEYTOIBHUK: S = 4 ; P=3a;
2
Keampar: S=a ; P=4a; d= a\/z;
3amaun:

1). B ocHOBaHMM THpaMUABI JISXKHUT TPAaBUIBHBIN TPEYTOIBHHUK CO CTOPOHOU 6cm. OOBEM MHUpaMUIBI 18\/ 3 CM3 .
HaiinuTe anunbl Bcex O0KOBBIX pEOEp MUPaMUIbL, €CIIH U3BECTHO, YTO OJHO U3 HUX MEPICHIUKYISIPHO OCHOBAHHIO.
2). OcHOBaHWE NapauIeNenumea — KpaapaTr ¢ nepuMmeTpoM /2cm. BokoBoe peOpo paBHO NHAarOHAA OCHOBAHUS U
o0pazyeT ¢ ocHOBaHUEM yrod 45°. Haiinure 00bEM mapasenenunesa.
3). [lepumeTp ocHOBaHUS MTPABUILHON TPEYTOJbHOU MPU3MBI — 24cMm, a TepuMeTp 00KOBO# rpanu — 36¢cm. Halimute
00BEM 1 OOKOBYIO TIOBEPXHOCTH TIPU3MEI.
4). Haiit 00bem KyOa ¢ pedpom 12 cm.

BapwuanT 6

DopMyIIBL:



[Ipusma, napannenenumnen:
S0.n.= pocH - gn.n. = S0.1n.+ 2S0cH.;

V = SOCH H; H = [sin& ;
ITupamuna:

1

Sh.n. = 2 pocip: (h — anodema)

sn.n. = Sh.n.+ sock..

1 3V
V=3S0HH = H= Socy;
5y =
a’v3
PaBHOCTOpOHHMIA TPEYTONBHUK: S = 4 ; P=3a;

Keagpar: S= az s P=4a; d= a\/2;

3amaun:

1) Cropona ocHOBaHUsI MPABUIBHOM YETHIPEXYTONBHON TPU3MBI 2\/2 cM, a IUaroHanb Npu3Msel — Scem. Haligure
00BEM TPU3MEL.

2). OxHo U3 GOKOBBIX PEOEP MUpaMUIBI IEPIIEHANKYISIPHO OCHOBAHUIO, & B OCHOBAaHWU JISKUT NTPABUIIbHBINA

TPEYTOJLHUK CO CTOPOHOI 5 cM. HaiinuTe anmuHbI Becex pédep mUpaMuabl, €CIIM U3BECTHO, YTO 00BEM mupamusl 12,5

\/§ CM3 .

3). B ocHOBaHMHU TIPU3MBI JIEKUT MPAaBUIBHBIN TPEYTOJIHHHUK CO CTOpOoHONH4cm. BokoBoe peOpo paBHO BBICOTE
OCHOBaHWUsI 1 00pa3yeT ¢ ocCHOBaHUeM yrou 60°. Halinure 00bEM MTPU3MBL.
4). Haiitu 06beM KyOa ¢ pedpom 2 cM.

Tema Teua Bpamenus

Ne 14
DopMyIbI:
Lmmasap: Sees = TR Secces = 2RH; S5 = 20RH; S,y = 27R(H + R);
V = nR*H;
Konyc: Seei = TR?%;  Socces. = RH;  Sgn =nRL; S,. =aR(R+L);
— 1 2
V= ETER H;

VCe&HHBIN KOHYC: Socn. = M5 Spoer = TR Soccer. = 2(r + R)H;

1
Sen.=m(r+R)L; S,.=n+aR*+na(r+R)L; V= gnH(Rz +Rr + 1?);

4
[lap. Chepa. S=4nR* V= §nR3;

Bapuant 1
3amaun:

1. [TpsiMoyToNMBHUK C quaroHansio 10 cM 1 0JJHOW U3 CTOPOH 6 CM BpaliaeTcsi BOKpYT Ooubiieii croponsl. Hatigure
00BEM M TUIOIIA b TTOJTHOM MOBEPXHOCTH TEJIa BpAIllCHUSI.
2. JInaronans oceBOro ceueHus IMIHHIApa 15 cM, a pamuyc 4,5 cM. HafiguTe miomaas 60KOBOI MOBEPXHOCTH U 00BEM
UWIUHApA.
3. lmuaa obpasytomei kKoHyca 12 ¢M COCTaBIISIET ¢ OCHOBAHHEM yron 45°. HaiiauTe miomasis moJHoii
MTOBEPXHOCTH U 00BEM KOHYCA.
4. Breicora yceuéHHOT0 KoHyca 12¢M, a paauychkl ocHoBaHui 18 cMm u 13cMm. Haiigure mtornaas 00KOBON MOBEPXHOCTH
1 00BpEM yCeu€HHOTO KOHYCa.



5. 64 0AMHAKOBBIX METATMYECKUX LIAPUKA paguycoM 6 cM KaXKIblil cruiaBuiau B oauH. Haitnure paauyc
MOJTYYHMBIIIETOCS IIapa.

Bapmuanr 2
DopMyIbL:
Lmmanap: Sees = TR Secces = 2RH; S5 = 20RH; Sy = 27R(H + R);
V = nR’H;
Konyc: Seer = TR*,  Seccer. = RH;  Ssn =7RL; S, =nR(R +L);
V= %nRzH;

VCeuEHHBIN KOHYC: Syoon. = % Spoen. = TR% Seecer. = 2(r + R)H;

1
Sen =m(r+R)L; S,.=nr’+aR’+n(r+R)L; V= gnH(R2 +Rr + 1);

4
Ilap. Cpepa. S=4nR*} V= gnRﬁ

3amaun:
1. IlpssimoyronbHUK ¢ TuaroHanbio 20 cM 1 0OTHOK U3 CTOpPOH 12 cM Bpaiaercsi BOKpyT Oounbliel ctoponsl. Haiaure
00BEM U IUIOIIA/b IIOIHOW OBEPXHOCTH TEJa BPALICHUS.
2. JlnaroHaiab OCEBOro CeueHHs UIUHpPa 25 cM, a BeicoTa 24 cM. HaliauTe miomanas 60KOBOH MOBEPXHOCTH U
00BEM ITUITHHIIPA.
3. lmuHa oOpasyromeii KoHyca 8 CM, a yroJi IpH BEepIINHE OCEBOTO CEYeHUs - NpsaMoil. Halinure mromanp moirHom
MTOBEPXHOCTH U 00BEM KOHYycCA.
4. BricoTa yceu€HHOTO KOHYyca 12¢cm, a paguychl ocHoBanuil 11 cM u 6 cm. HaiinuTe mmomans 60KoBOiA
MOBEPXHOCTH U 00BEM yCEUEHHOTO KOHYCA.
5. CKOIIbKO METAUNIMYECKHX IAPUKOB PAINyCOM 2 CM KayKJbIi MOXXHO OTJIHNTh, PACIUIABHUB OJMH IIAPHK pagmycoM 4

cm?
Bapwnant 3
DopMyIIBL:
Lmmanap: Sees = TR Secces. = 2RH; S, = 20RH; S, = 27R(H + R);
V = naR’H;
Konyc: Seer = TR?  Secces. = RH;  Sgn =nRL; S, =nR(R +L);
— 1 2
V= gnR H;

VCeuEHHBIN KOHYC: Syoon. = % Spoen. = TR% Seecer. = 2(r + R)H;

1
Sen =m(r+R)L; S,.=nr’+aR’+xn(r+R)L; V= gnH(R2 +Rr + 1);

4
[llap. Cpepa. S=4nR*} V= §RR3;

3amaun:
1. IIpssAMOYTONBHUK C TUAaroHaNbIo 13 ¢cM 1 OTHOHM M3 CTOPOH 5 ¢M BpamaeTcs BOKpYT OoJbiieit ctopoHsl. Haiinure
00BEM U IUIOIA/b IIOIHOW OBEPXHOCTH TEJa BPALICHUS.
2. lnaroHaib oceBoro ceueHus munuaapa 20 cm, a Beicota 16 cM. Haiiaure niomaas 00KOBOH MOBEPXHOCTH B 00BEM
LWIHHIPA.
3. Jlinuna oOpasyromieii konyca 10 cM, a yros npu BeplIMHE oceBoro ceuenus - 60°. Haiiaure miomans noiHoi
MTOBEPXHOCTH U 00BEM KOHYcCA.
4. BricoTa yceu€HHOTO KOHyca 15 cMm, a pamuycsr ocHoBanuit 20 cM u 12 cMm. Halianre mmomaas 60KOBOI MOBEPXHOCTH
1 00bEM yCeY€HHOTO KOHYCa.
5. CKOIIbKO METAUNIMYECKHX IIAPUKOB PAINyCOM 2 CM KaKJbI MOXXHO OTJINTh, PACIUIABHB OJWH IIAPHK PAIIyCcoM 6
cm?



Bapmuanr 4

DopMyIBI:
Lmmasap: Sees = TR Secces = 2RH; S5 = 20RH; S, = 27R(H + R);
V = nR*H;
Konyc: Seer = TR*  Seccer. = RH;  Ssn =nRL; Su. =nR(R +L);
1
V= ZR*H;
3"

VCeu&HHBIN KOHYC: Socn. = M5 Sypoen = TR Soccen. = 2(r + R)H;

1
Sen.=m(r+R)L; Syn=n?+aR*+n(r+R)L; V= gnH(R2 +Rr +17);

4
[Iap. Chepa. S=4nR* V= ERRS;

3amayu:
1. I[IpsiMOYTONBHUK C AUAroHanbpio 17 cM U OJHON U3 CTOPOH 15 cM BpalaeTcs BOKpYT MeHbIIeH cTopoHsl. Haiinnure
00BEM 1 TUTOIIAH TTOTHOH IMTOBEPXHOCTH TEJIa BPAIICHHUSI.
2. lnaroHanb OCEBOTO ceueHus IunHapa 15 cM, a Beicota 9 cM. Halinure mitomanbs 00KOBO# MOBEPXHOCTH B 00BEM
LAJIUHAPA.
3. OOpasyromas KoHyca JJIMHON 6 CM cocTaBiseT ¢ ocHoBanueM yroa 30°.  Halimure miomans MoIHON
MTOBEPXHOCTH U 00BEM KOHYCA.
4. BricoTa yce4€HHOTO KOHyca 8 ¢M, a pannychl ocHoBaHWH 13 cM u 7 cMm. Haliaure nmomaaps 60KOBOI MOBEPXHOCTH
1 00bEM yCeuEHHOTO KOHYCa.
5. 8 0OIMHAKOBBIX METAUIMYECKUX IIapuKa paanycoM 10 cM Kaxaplil ciutaBuiau B oauH. Haiinure paguyc
[IOJTyYUBLIETOCS LIapa.

Bapuanr 5
DopMyIbL:
Lmmasap: Sees = TR Secces = 2RH; S5 = 20RH; S, = 27R(H + R);
V = nR*H;
Konyc: Sees = TR*  Secces. = RH;  Ssn =nRL; S, =nR(R +L);
— 1 2
V= EnR H;

Yceu@HHBI KOHYC: Sioom = T Spoen = TR Seecen = 2(r + R)H;

1
Sen =m(r+R)L; S,.=nr’+aR’+n(r+R)L; V= gnH(R2 +Rr + 1%);

4
Illap. Cpepa. S=4nR*} V= EnR3;

3agaumu:
1. IIpsIMOYTONIBHUK C JUArOHAJIBIO 5 CM M OJHOM M3 CTOPOH 3 cM BpalaeTcs BOKpYT MEHbIleH cTopoHsl. Haiinurte
00BEM U TUTOIIAIb TTOJTHON TTOBEPXHOCTH TEJa BPAICHUSI.
2. lnaroHanb oceBOro ceveHus muuHapa 17 cM, a pamuyc 4 cM. Haiinure riomaas 60KOBOH TOBEPXHOCTH U 00BEM
HAIUHApPA.
3. OOpa3yromas KoHyca JUTHHOM 4 CM COCTaBIISIET C OCHOBAaHHEM yTOIl 60°. HaiiauTe mIomak IOTHOM
MOBEPXHOCTH U 00BEM KOHYCAa.
4. BricoTa yceu€HHOTO KOHYca 9 cM, a pamnychl ocHOBaHMH 15 ¢cM 1 3 cM. HafiauTe miomaas 60KOBOH TOBEPXHOCTH
1 00BEM yCeyEHHOTO KOHYCa.
5. 216 oquHAKOBBIX METAUIMUECKUX IIAPUKA PAANYCOM 7 CM KaXKIBIHA CIUIABIIIM B ofuH. HalimuTe pamnyc
MOJYYUBIIETOCs 11apa.

BapuanT 6

DopMyIIbL:
Lmmasap: Sees = TR Secces. = 2RH; S5 = 20RH; S, = 27R(H + R);
V = nR’H;



Konyc: Seer = TR*  Seccer. = RH;  Ssn =nRL; S, =nR(R +L);
1
= EnRzH;

VCeuEHHBIN KOHYC: Syoon. = % Spoen. = TR% Seecer. = 2(r + R)H;

1
Sen.=m(r+R)L; S,.=n’+aR*+na(r+R)L; V= gnH(RZ +Rr + 1?);

4
Ilap. Cpepa. S=4nR*} V= 5“R3;

3amauu:
1. TIpAMOYTOJILHUK C TUIOIIA/ILIO 8 CM?, OJJHA CTOPOHA KOTOPOTO Ha 2 CM GOJIbIIE APYTOM, BPAIAETCS BOKPYT
OombImielt cTopoHbl. HalimuTe 00BEM U IUTOIIA b TTOJTHOM MTOBEPXHOCTH TeJla BpaIlcHISI.
2. Beicora numeapa Ha 10 cM Gosblie pagryca OCHOBaHHUS, MOJHAs TIOBEPXHOCTS uuHapa 144 cm?. Haitnure
paanyc OCHOBaHUS M BBICOTY.
3. TpeyronbHuk co croponamu 10, 17 1 21 cM Bpamaercst BOKpyr Oosnblieii cropoHsl. Onpenenure 00bEM 1
TUIOIIA/b TTIOJTHOM MOBEPXHOCTH MOIYYEHHOTO TENla BpalleHusl.
4. PaBHOOeapeHHas Tparenus ¢ mapauieTbHIMUA CTOpoHaMu 7 1 17 cM BparmiaeTcst BOKPYT CpeIHEH BBICOTHI.
[Tnomans Tpaneiuu 144 cm?. Onpenennrte 06bEM Tena BpaIeHHS.
5. CKOIBKO METANIMIECKUX IAPUKOB PAIUYCOM 3 CM MOYKHO OTJIMTbH, PACIUIaBHB IIap paguycoM 9 cm?

3a ceMecTp CTyIEHT MOXKET BBIIIOJIHUTH BCE 3a/IaHMUSL.
Kpurtepuu oueHuBanus:
5 OaIoOB BBICTABIACTCS, €CIM 3aJlaHHS BBIIOJIHEHBI CaMOCTOSTEIIbHO, B TMOJHOM OObeMe, HaljeHa,
000011IeHa U CUCTEeMaTH3UPOBaHa HeoOxoanumMast HHpopMaIus
4 Ganna BBICTABIAETCS CTYJCHTY, €CIIU 3aIaHHS BBIIIOJIHEHBI CAMOCTOSATENFHO, B TIONHOM 00BbeMe, OHAKO
JONYIIECHBI HC3HAYUTCIIbHBIC OHH/I6KI/I, HCIIPaBJICHHBIC ITPU YKa3aHUKU Ha HUX
3 Gayna BBICTABIISIETCS CTYJCHTY, €CIIH 3a/1aHUS BHINIOJIHEHBI CAMOCTOSTENLHO, B IIOJIHOM 00beMe, OJTHAKO
JOMYIIEHBI OIIMOKH, UCTIPABIICHHBIE C 3aTPYJHEHUEM NIPH YKa3aHUH Ha HUX
2 Oaiyia BRICTaBISIETCS CTYACHTY, €CIIM 3aJJaHHs He BBIITOIHEHBI B TIOJTHOM 00beMe.

3. Metoauyeckue MaTepuajbl, ONpeaejsoniie NPoUeAyPbl OLEHUBAHMS 3HAHWI, YMEHMI,
HABBIKOB U (MJIH) ONBITA IeSITEJIbHOCTH, XapaKTePU3YIOIIUX 3Tanbl (POPMHUPOBAHUS KOMIIEeTeHIM I

IIpouenypa oreHuBaHWS 3HAHWH, YMEHHH, HaBBHIKOB H (WIM) ONBITA JAEATEIbHOCTH,
XapaKTEePU3YIOIIKX 3TaIlbl (POPMUPOBAHMS KOMIIETEHLIUI COCTOUT U3 TEKYIIETO KOHTPOJIS.

Texkymmii KOHTPOJIb YCIEBAaEMOCTH IPOBOJUTCS C HCIIOJB30BAHUEM OLEHOYHBIX CPEJACTB,
[PEACTaBICHHBIX B II. 2 NaHHOTO IPWIOKEHUSA. Pe3ynbTaThl TEKyLIEro KOHTPOJS MAOBOASTCS IO CBEACHUS
CTYZEHTOB IO IPOMEKYTOYHOM aTTECTAl[MN ¥ YYUTBIBAIOTCA NPU OLIEHWBAHWN 3HAHUM, YMEHUH, HABBIKOB U
(vm) ombITa EATENBHOCTH.



Ipuaoxenue 2

METOJIUYECKHUE YKA3AHUS JJI51 OBYUAIOIUXCS IO OCBOEHUIO
JUCLUATLTUHDI

OVYII.03 MaTtemaTuKa

Meroandueckne yKa3zaHUs IS CTYIEHTOB MO ocBoeHuto mucnuiuimabl OYIL.03 Maremarnka
SIBIIIIOTCS.  YaCThIO paboueii mporpaMMel (IIPIIIOKEHHEM K pabodeid mporpamme).

PII/] — pabGouas mporpamma, yTBEp)KICHHAsS AUPEKTOPOM KOJUISIKA JJIs U3YUYCHHUS TUCIIUILIMHBI
OVII.03 Marematuka. OHa ompenensieT eIl 1 3a1a4d AUCITUIUINHBL, POpMHUpYEeMbIe B XOJIe €€ N3YYCeHHUS
KOMIICTCHIIMU ¥ MX KOMIIOHCHTBI, COJCPKAHUE HW3y4aeMOro Marepuajia, BHJIbI 3aHATHH M 00BEeM
BBIZICIIIEMOTO YIeOHOTO BPEMEHH, a TAaK)Ke MOPSIOK U3YUEHUS U IPETIogaBaHus IIpeaMeTa.

s camocrosTenbHON y4eOHOW pabOTHI CTyACHTa BAXXHOE 3HAYCHHE UMEIOT pasfieibl «CTpyKTypa
MU COJCpXKaHWE AMCUUIUIMHBI (MOIYJs)» M «Y4eOHO-METOAMYecKoe U HMH(OpMAaIMOHHOE O0OecreueHne
TUCIATUIAHEI (MOAYJIs)». B IepBOM yKa3bIBAIOTCS pa3ieibl U TEMBI HU3y4aeMOW JUCIUTUIMHEL, a TAKXKE BUIBI
3aHATHN U IUTAHUPYEMBIA 00heM (B akaJeMHYECKHX dacax), BO BTOPOM — PEKOMEHIyemasl JuTeparypa u
MepeyeHb pecypcoB HHPOPMAITMOHHO-TEIEKOMMYHHUKAITMOHHOM ceTu « HTepHeTY.

Jns mOArOTOBKM K TEKYIEMY KOHTPOJIO CTYAEHTHI MOTYT BOCHOJB30BATHCA OLIEHOYHBIMU
cpeacTBamu, TmpejacTaBieHHbIMH B llpunoxennn 1 x paboueit mporpamme muctmminasl OYILO3
MaremaTuka.

l. Onucanme nocienoBareabHOCTH AeiicTBHII cTyIeHTa

[Ipuctynast k u3yuenuto aucruruinabl OYIL.03 MaremaTrka HEOOXOAMMO B TEPBYIO OYepeib
O3HAKOMUTBLCI C conepxkanueMm PIIJ[, rne B pasmene «CTpykTypa M conAep)KaHUE IUCIUTUIMHBI»
IpUBeAEHO o0I11ee paclpeiesieHHe YacoB ay IUTOPHBIX 3aHATHH U CAMOCTOATEILHON PabOThI 110 TEMaM.

3a0roM YCHENIHOTO OCBOEHHS MAMCLUUIUIMHBL SIBISETCS PEryisipHOE TIOCEIIEHUE 3aHATUH H
BBHITIOJTHEHNE TPEIyCMOTPEHHBIX Mporpammon 3amaHuii. Ilpomyck omHoro, a Tem 0Oojee HECKOJIBKUX
3aHATUN MOXKET OCIIOKHUTHh OCBOEHHUE Pa3JIeNIOB Kypca.

Jlexiy MMEIOT LENBI0 aTh CHUCTEMAaTH3HPOBAHHbIE OCHOBBI HAyUHBIX 3HAHUN IO COJEPKAHMIO
muctmoabel - OVYIL.03  Maremartuka. [lpum w3ydeHunm wu mpopaboTKe TEOPETHYECKOro MaTephalia
HEO00XO0IUMO:

— MOBTOPUTH 3aKOHCIIEKTHPOBAHHBIM Ha JICKIMOHHOM 3aHITHH MaTepHal M JONOJIHUTH €ro ¢
Y4E€TOM PEKOMEHJOBAHHOM 110 TaHHOW TEME JTUTEPaTypPhl;

— NPH CaMOCTOSITETFHOM H3YYEHHH TEOPETHYECKOW TEMBI MOJTOTOBHTH KOHCIEKT, HCIOJB3YS
pexomennoBanHsle B PI1J] nutepaTypHble HCTOYHUKY U JIEKTPOHHBIE 00Pa30BaTEIbHBIE PECYPCHI.

[IpakTrudeckue 3aHATHS MPOBOMASATCS C LENBIO YIAyOJNeHNs W 3aKpeIUICHHs 3HAHWUH, MOJTY4YeHHBIX
Ha JIEKIUSAX U B TIPOIIECCE CAMOCTOSATEIBHOM paboThl ¢ yIeOHOH INTepaTypOu.

B mpouecce mpakTHUECKOro 3aHATHS, KaK BHAA YYEOHBIX 3aHATHH, 0Oydaroliuecs BBITONHSIOT
OJTHO WM HECKOJBKO MPAKTUYECKUX 3aJaHUi IOJ pPyKOBOJCTBOM IIPETOAABATENs] B COOTBETCTBHU C
H3y4aeMbIM coJeprKaHueM y4yeOHOro Marepuana.

BrinonHeHne 00y4alonMuUCs MIPaKTHIECKUX 3aJaHUi HAIPaBIICHO Ha:

- 00001IeHne, cUCTeMaTU3alHIo, YIIIyOJIeHUe, 3aKpeIICHNE IOJIyUYeHHbIX TEOPETHYECKUX 3HAHUM
[0 KOHKPETHBIM TeMaM JUCLMILINHEIL;

- ¢opMHpOBaHHE YMEHUI NPUMEHATH IOIyYEHHbIE 3HAHUS HA MPaKTHKE, Peaan3alui0 €IUHCTBA
MHTEIUIEKTYAIbHOM U MPAKTUYECKON AESTEIbHOCTH;

- BBIpaOOTKY IPH pEIICHUH TTOCTABJICHHBIX 33724 TaKUX MPO(ECCUOHAIBHO 3HAYMMBIX KavecTB,
KaK CaMOCTOSITEIBHOCTb, OTBETCTBEHHOCTh, TOUHOCTh, TBOPUECKAs MHULIUATHBA.

[Ipu moAroToBKe K MPaKTHUYECKOMY 3aHATHIO HEOOXOIMMO M3YyUUTh WU MOBTOPUTH JIEKITMOHHBIN
MaTepHual o COOTBETCTBYIOLIEN TEME.

2. CamocrosiTebHasi paoTa CTy/IeHTa



CamocrosiTensHast paboTa CTyIeHTa — CaMOCTOSITeTbHas y4yeOHas JesATeNbHOCTh CTyJIIEHTa,
Opranusyemasli KOJUISKEM U OCYIIECTBIsieMas 0e3 HeIOCPEACTBEHHOr0 PyKOBOJICTBA TIeIarora, HO 10 ero
3aJJaHVSIM | TIOJT €r0 KOHTPOJIEM.

Lenu camocTosTENEHON pabOTHI:
- CHUCTEeMAaTH3allusl W 3aKPEIUICHUE MOJYYEHHBIX TEOPETUUYESCKAX 3HAHUN M MPAKTHYECKUX YMEHUH
CTYJICHTOB;
— yrITyOJIeHHE ¥ PaCITUPEHUE TEOPETUICCKUX 3HAHMH;
- (hopMupoBaHNE YMEHUI UCIOJIB30BaTh HOPMATUBHYIO, PABOBYIO, CIIPABOYHYIO JIOKYMEHTAIIHIO
Y CIICITHATBHYIO JIUTEPATYPY;
- pa3BUTHUE MO3HABATEIILHBIX CIIOCOOHOCTEH M aKTUBHOCTH CTYJICHTOB: TBOPYECKONH MHHIIUATHBBI,
CaMOCTOATEILHOCTH, OTBETCTBEHHOCTH U OPTaHU30BAaHHOCTH;
(hopMupoBaHUE CaMOCTOSTEIILHOCTH MBIIIICHUS, CITIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPLICHCTBOBAHUIO U CaMOpEaIn3aliy;
— BOCIIUTaHUE CAMOCTOSTEIFHOCTH, KaK JITYHOCTHOTO Ka4ecTBa OyAyIIEero CIeIHaicTa.
CamocrositensHas padora crygenta no aucuuiummae OYI1.03 MaremaTuka BBITOIHSAETCS
—  CaMOCTOSITEeTFHO BHE pacHCaHUs yueOHbBIX 3aHATHI;

C UCTIOJIb30BAHMEM COBPEMCHHBIX O6paSOBaTCIII>HI)IX TCXHOHOFHﬁ;

- pa60Ta (¢{0) CHeHHaJ'ILHOfI J'IPITCpaTypOfI AJIsL IOATOTOBKU K TECTOBBIM, ITPAKTUICCKUM

3. Pexomenaanuu nmo pa6ore ¢ JIUTEPATYPOii M HCTOUHHKAMH

Pabory c¢ nurteparypoit cienyer HaumHaTh ¢ aHanmm3a PIIJ[, comepskareil ciMCOK OCHOBHOHM M
JOIIOJHUTENBHOM JIUTEPATYPhl, a TAKXKE 3HAKOMCTBA C y4eOHO-METOAUUYECKUMH Pa3padOTKaMH.

B ciydae BOZHUKHOBEHUsI 3aTpyAHEHUH B TOHUMAaHHH y4yeOHOTO MaTepuaa cliefnyeT oOpaTuThes K
JIPYTUM UCTOYHHKAM, T]I€ U3JI0KEHHNE MOXET 0Ka3aThes 60siee JOCTYITHBIM.

Pabota c nuTeparypoii He TOJIBKO MOJIe3Ha KaK CPEACTBO OoJiee rIIyOOKOro U3yYeHHsl TUCIMIUIMHBL
OVYIL03 MaremaTika, HO W SBIACTCS HEOTHEMIJIEMOH YacThi0 NPO(ecCHOHaNbHON AeATeNFHOCTH
OyAyILIETo BHITYCKHHKA.
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	Тест 2 по теме: «Степени и корни»
	
	1. Вычислите .
	1)
	2)
	3)
	4)
	2. Вычислите .
	1)
	2)
	3)
	3. Вычислите 9*.
	1) 27
	2) 3
	3) 1
	4) 81
	4. Сравните числа .
	1) <
	2) >
	3) =
	4) не сравнить
	5. Как называется график функции у = ?
	1) гипербола
	2) парабола
	3) прямая
	4) кубическая парабола
	6. Упростите выражение .
	1)
	2)
	3)
	4)
	7. Чему равно .
	1)
	2)
	3)
	4)
	8. Вычислите .
	1) 7
	2) 49
	3)
	4)
	9. Найдите значение выражения .
	1) 32
	2) 16
	3) 2
	4) 64
	10. Вычислите .
	1) -27
	2) нет решений
	3) -3
	11. При каких значениях 𝑥 имеет значение выражение .
	1) х<5
	2) х>5
	3) 𝑥=5
	4) при любых 𝑥
	12. Решите уравнение .
	1) ±6
	2) 8
	3) 6
	4) -6
	13. Запишите с помощью знака корня .
	1)
	2)
	3)
	4)
	Тест 3 по теме: «Логарифм. Свойства логарифмов»
	1. Вычислите log2 16.
	1) 16
	2) 2
	3) 1
	4) 4
	2. Вычислите log3 3.
	1) 3
	2) 0
	3) 1
	4) 2
	Вычислите log3 .
	1) X2
	2) – 2
	3) 1
	4) 3
	3. Вычислите .
	1) 5
	2) 2
	3) 16
	4) 1
	Вычислите .
	1) X3
	2) 2
	3) 8
	4) 9
	4. Найдите х, если logx 36 = 2.
	1) 6
	2) 2
	3) 36
	4) 64
	5. Вычислите log2 2 log3 81.
	1) 81
	2) 2
	3) 4
	4) 3
	6. Вычислите log12 2 + log12 72.
	1) 2
	2) 3
	3) 1
	4) 12
	7. Вычислите log5 75 – log5 3.
	1) 2
	2) 1
	3) 5
	4) 3
	8. Чему равно loga b + loga c?
	1) loga (b + c)
	2) loga (b - c)
	3) loga bc
	4) loga
	9. Назовите область определения функции у = log2 (x - 2).
	1) (0; )
	2) (1;+ )
	3) (- ;1)
	4) (- ; + )
	10. Решите уравнение log2 x = - 2.
	1) 4
	2)
	3) – 2
	4) – 4
	11. Решите уравнение log3 (x + 2) = 1.
	1) 1
	2) 3
	3) – 1
	4) 2
	12. Решите неравенство lg x 1.
	1) x  10
	2) x  10
	3) x  1
	4) x0
	13. Какое из множеств является решением неравенства log2 (x + 3)  1.
	1) ( - ; - 1)
	2) (- ; + )
	3) (- 1; +)
	4) (-1; 3)
	Вариант 2
	1. Вычислите log3 27.
	1) 2
	2) 1
	3) 27
	4) 3
	2. Вычислите log4 1.
	1) 1
	2) 4
	3) 0
	4)
	3. Вычислите log1/2 4.
	1) 4
	2) 2
	3) 2
	4)
	4. Вычислите .
	1) 13
	2) 6
	3) 1
	4) 2
	Вычислите .
	1) X2
	2) 15
	3) 3
	4) 9
	5. Найдите х, если log2 4=x.
	1) 4
	2) – 2
	3) 2
	4) 1
	6. Вычислите log3 log2 8.
	1) 8
	2) 3
	3) 2
	4) 1
	7. Вычислите lg 5 –lg 2.
	1) 1
	2) 7
	3) 3
	4) 10
	8. Вычислите log3 15 – log3 5.
	1) 1
	2) 10
	3) 3
	4) 0
	9. Чему равно loga bk?
	1) bk;
	2) k
	3) loga b
	4) k loga b
	10. Назовите область определения функции y = log0,5 (x + 5).
	1) (- 6; + )
	2) (5; + )
	3) (- ; 5)
	4) (- ; - 5)
	11. Решите уравнение log6 x = 2.
	1) 3
	2) 36
	3) 64
	4) 6
	12. Решите уравнение log5 (x - 3) = 2.
	1) 28
	2) 25
	3) 2
	4) 5
	13. Решите неравенство log3 x  2.
	1) x  9
	2) x  2
	3) x  8
	4) x  3
	14. Какое из множеств является решением неравенства log2 (x - 1)  2.
	1) (5; + )
	2) (- ; 5)
	3) (1; +)
	4) (-;1)
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