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IHACIIOPT
®OHJA OHEHOYHBIX CPEJICTB
mo AucuuIInHe «MareMaTuKa»

B pesynbpTaTe ocBoeHHS YyUeOHOW MUCIUILTMHBI O0YYArOITHICS T10/KEH YMETh:

BBITOJIHATH pe00pa30BaHUs TPUTOHOMETPUYECKUX BBIPAKEHUH U pEIIaTh TPUTOHOMETPUUECKUE
YpaBHEHUS U HEPABEHCTBA; BBIMOJHATH MPeoOpa3oBaHUs BBIPAXKEHHM, COAECPKAIIUX CTEIEHU U
KOPHU U pellaTh IPOCTEHINNE HPPAUUOHAIbHBIC YPABHEHUS W HEPABEHCTBA; IIPUMEHSATH
cBoOMcCTBa jorapudma, pemarh MoKazaTeIbHbIe U JorapuhMUIECKUEe YpaBHEHUS U HEPABCHCTBA;
MIPUMEHSATD METO/IbI nudhepeHIHanTbEHOTO MCYUCIICHUS; CTPOUTH rpaduxu
TPUTOHOMETPUUECKUX, CTENEHHbIX, IOKa3aTeJbHbIX M  Jorapudmuueckux  (QyHKUHUMH;
AHAIM3UPOBATh B MPOCTEUIINX CIy4asX B3aMMHOE PACIOJIOKEHHE OOBEKTOB B MPOCTPAHCTBE;
I/1306pa)KaTI) OCHOBHBIC MHOI'OI'PaAaHHHKH, BBIIIOJIHATHL YCPTCIKHU I10 YCIOBUAM 3aJa4d; CTPOUTH
npocTeiiimme ceuyeHus: Kyba, IpU3Mbl, MUPAMUIbI, Tell BPALICHUs; PellaTh CTePeOMETPHUSCKUE
3ala4 Ha HAXOXIACHUC I'COMCTPHYCCKUX BCIWYUH (I[J'II/IH, YTJ0B, nnomaz[eﬁ HOBerHOCTefI,
00BEMOB Ten).

B pesynbrare ocBoeHUs yueOHOM AUCHUILUIMHBI 00YYaIOIIUICS 0/2KeH 3HAThH/IOHUMATh:
OCHOBHBIE OIPE/IEICHUS U TEOPEMBI UNCIOBBIX (PYHKIIHI; OCHOBHBIE (JOPMYJIBI TPUTOHOMETPUU;
CBOWCTBa CTENEeHeH M KOpHEH, cBoWCTBa JOrapu(pMoB; aKCUOMbI U OCHOBHBIE OIPEJCIICHUS U
TEOPEMBI CTEPEOMETPHUH; BUBI MHOIOIPAHHUKOB U UX CBOMCTBA.

KonTponupyembie HanmenoBanue
paznensl (TeMbl) 3HaHus/ yMEHUS OLICHOYHOTO
JUCITUTUTMHBI Cpe/IcTBa

Ne
/i

1 | Pazgmen 1. 3HaHus

Teoperuueckas OIpeJIeJIEHUe YUCIOBON (PYHKINU; rpaduku
4acTb OCHOBHBIX DJIEMEHTAPHBIX ()yHKIIHA;
reoMeTpuyuecKue npeodpazoBaHus rpaukoB
¢byHKUMi; cBOHCTBa (PyHKIMI (MOHOTOHHOCTb,
OrpaHUYEHHOCTh, HAUOOJIbLIIEE U HAUMEHbILIEe VYcTHbIii onpoc
3HaYEHUE, YETHOCTh-HEUETHOCTh, TOUKU
nepecedeHus rpaduka QyHKIHUN C OCSIMU
KOOpJMHAT); ONpe/iesieHne 00paTHON (PyHKIINH
IUIsl TaHHOM; yCJIOBHE CYIIECTBOBAHUS 0OpaTHOM
GyHKIMH.

2 [IpakTnueckas Ymenust KoHntponbHas
4acTb NpOBEPSITh  CBOWCTBA  YMCIOBBIX  (yHKuWii; | pabora 1.

HaxXoAuTh OOpaTHY!O (QYHKUUIO Ui JaHHOM;
BBINOJIHATH MPeo0pazoBaHusi rpadukoB QyHKIIUH.

3 | Pazmen 2. 3HaHuA

Teopernueckas Uucnosast okpykHOCTb. CHHYC, KOCHHYC, TAHT'€HC
4acTh 1 KoTaHreHc. VX cBoiicTBa (3HaKU QyHKLUH,
YETHOCTh-HEYETHOCTh, IEPUOIUYHOCTB ).
OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.
dyukiumu Y=Sinx, y=cosx, y=tgx, y=ctgx, ux
CBOWCTBA U IpauKu.

Apkcunyc, apKKOCHHYC, apKTaHIeHC U
aApKKOTAHI'€HC YyHCIa. OO6parHsbie
TPUTOHOMETPUYECKHE DYHKINH, UX TpaduKy.

YcTHbIM onpoc




IIpakTueckas
4acTb

Ymenns

CTPOUTh IpaUKU  TPUTOHOMETPHUUECKUX MU
00paTHBIX TPUTOHOMETPUUECKUX (QYHKIUI;
HaxXOAUTh  3HAYEHHUS  TPUTOHOMETPUUECKUX
(YHKIMH 17151 9UCITOBBIX apTyMEHTOB;
HaXOJUTb 3HAUEHUs
TPUTOHOMETPUUECKUX (QYHKIUIA;
BBITOJIHATD npeoOpa3oBaHuUs
TPUTOHOMETPUUECKUX BBIPAKEHUI C MOMOIIbIO
OCHOBHBIX TOKJECTB.

00paTHBIX

KoHnTponsHas
pabora 2.

Paznen 3.
Teopetnueckas
4acTh

3uanus
@®opMmynbl npuBeneHHUs. DPOpMyIbl  CIOXKEHHUS.
®opmyiibl 1BOMHOTO yria. DopMyIibl TOHUKEHUS
crenenn. CymMma ©  pPa3HOCTh CHHYCOB U
KocuHycoB. I[IpeoOpa3oBaHue mpou3BEACHUN B
CYMMBI.

VYeTHBII onpoc

[IpakTuueckas
4acTh

YmMmenus
OpUMEHSTh  (QOpMyIbl  uisi  mpeoOpa3oBaHUs
TPUTOHOMETPUYCCKUX BBIPAKCHUMH.

KonTtponbsHas
pabora 2.

Pasnen 4.
TeopeTnueckas
4acTh

3Hanusn

Pemienue mpocT enImmx TPUTOHOMCTPHUYICCKUX
ypaBHeHwHit (COst=a, sint=a, tgx=a, ctgx=a).
OcHOBHEIE MCTOAbI pCHICHUS
TPUTOHOMETPUYECKUX YPABHEHHM.

Pemienue HpOCTGfII.LIPIX TPUTOHOMETPHUUYCCKUX
HEPABEHCTB.

VYeTHBII onpoc

[IpakTueckas
4acTh

YMenust

penaTe IpoCTENIINE TPUTOHOMETPUIECKUE
ypaBHeHui (COSt=a, Sint=a, tgx=a, ctgx=a);
IMPUMEHATE OCHOBHBIC METO/IbI PCIICHU A
TPUTOHOMETPUYECKUX YPABHEHMI; peIlaTh
OAHOPOJHBIC TPUT'OHOMETPHUYCCKUC YPABHCHUS,
peuiaThb YPaBHCHUA C IIOMOIIIBIO
TPUTOHOMETPHUIECKUX bopmy; pemars
HpOCTCﬁH.IHC TPUTOHOMETPHUYCCKHEC HCPABCHCTBA.

KoHnTponsHas
pabora 3.

Pazgen 5.
Teopetnueckas
4acTh

3Hanus

Hucnosas nociie1oBaTenbHOCTh. [Ipenen
YHUCJIOBOM MocnienoBarenbHocTu. [Ipupamenne
aprymenTta u Gynkuuu. [Ipenen pynkuuu B
touke. [Ipenen ¢pyHkIy Ha 6ECKOHEYHOCTH.
HenpepriBHOCTh QyHKIIMI. OnpeneneHue
npou3BogHON pyHKIMU. Tabnuia mporu3BOJHBIX.
[lpaBuna guddepenuuposanusi. Teopema o
MPOU3BOAHOM CJI0’KHOM GyHKIHH.
leomerpuueckuii  u  (QU3HYECKHA  CMBICT
MIPOM3BOAHON.  YpaBHEHHME  KacaTelIbHOM K

rpaduKy QyHKIUH.

VYceTHBIT onpoc

10

[IpakTrueckas
4acTh

Ymenus

HaXOIUTh Tpenensl (QYHKIMH B TOYKE M Ha
0ECKOHEYHOCTH; HaXO/UTh HPOU3BOIHYIO
(GYHKIHMK C MTOMOMIBIO TAaOIUIIBI TPOU3BOIHON H
npaBuil  auddepeHunpoBaHus; BBIUUCIISATH

KoutposnbHas
pabora 4.




MPOU3BOTHYIO CJIOXHOW (YHKIMH, HAXOIUTh
ypaBHEHHE KacaTeIbHOW K Tpaduky (yHKIHH B
TOYKE.

11

Pazgen 6.
TeopeTnueckas
4acTh

3Hanud
[Ipenmer u akcromsbl ctepeomeTpuu. HexoTopeie
CJIEZICTBUS U3 aKCUOM.

VYceTHBII onpoc

12

[IpakTnueckas
4acThb

YMmenus
pemath 3aJa4yd € IIOMOIIBI0 aKCHOM M HX
CIICIICTBUH.

KoHTpoibHas
pabora 5.
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Pazmen 7.
TeopeTnueckas
JacThb

3nanus

Onpenenenre napauieIbHbIX NPSIMBIX B
pocTpaHcTBe. JIeMMa 0 mapauienbHbIX NPSIMBIX,
MIEPECEKAOIINX IIIOCKOCTh. [Ipu3Hak
[apajuIeIbHOCTH MpsAMBIX. OnpeaeneHue npsmoil,
napajuieaIbHOMN miockoctu. IIpu3Hak
[apaJuIeIbBHOCTH MIPSIMON U IUIOCKOCTH. Teopema
0 IJIOCKOCTH, MPOXOJIAIIYI0 Yepe3 NPSIMYIO,
IapajulesIbHYyI0 JaHHOM m1ockoctu. Teopema o
napajuleNbHbIX IPSIMbIX U IUIOCKOCTH,
napajulesIbHOM oAHOM u3 HuX. Onpenenenue
CKpeluBaroImuxcs npsMbix. [pusnak
CKPEIMBAIOIINXCS NPSAMBIX. B3auMmHoe
PacrojIoKEeHUE IBYX MPSAMBIX B IPOCTPAHCTBE.
Teopem 0 TI0CKOCTH, NApAJUIEILHOW OTHOM U3
JIBYX CKPEIIMBAIOIIUXCS MPSAMBIX U COAEprKaIlen
npyryro. OnpeneneHue COHaNpaBiIeHHbIX JTy4ei.
Teopema 00 yrmax ¢  COHampaBlIEHHBIMHU
ctopoHaMu. OnpeieneHue yria Mexay NpsiMbIMU
(mepecekaronuMucs, CKPEIINBAIOIINMUCS).
Omnpenenenne  mapaielbHBIX  IJIOCKOCTEH.
[Ipu3Hak napamenbHOCTH IIOCKocTer. CBoMCcTBa
napajuleNIbHBIX  IUIocKocTed. CrnexctBus U3
CBOMCTB MapasuieNbHBIX IJIOCKOCTEH: Teopema o
IIEpeECeUEeHU psIMOM napajieIbHBIMU
IIJIOCKOCTSIMU. Crnencreus n3 CBOICTB
NapajuleNIbHBIX  IJIOCKOCTEH: TeopemMa o
MepPeceYeHN IUIOCKOCTH C  MapajljieIbHbIMU
IJIOCKOCTSIMHU. CnenctBus u3 CBOICTB
MapaJuIeJIbHbIX  IIJIOCKOCTEM. Onpenenenue
TeTpas’pa. Ero YaCTH. Onpenenenue
mapajuiesenunea. Ero JacTH. CBoiicTBa
napajuieenunesa. Onpenenenue CeKylIen
IUIOCKOCTH U CEYEHHUS TeOMETPHUYECKOro Tena.
ITocTpoeHne ceueHnii METOIOM CIIEOB.

VYceTHBII onpoc

14

[TpakTrueckas
4acTh

YMmennst

pelaTh 3a1a4u Ha;

- MapaJuIeIbHOCTh MPSAMBIX B IPOCTPAHCTBE;
- MapaJuIeIbHOCTh NPSIMOM U TNIOCKOCTH;

- MapaJuIeNIbHOCTD MJIOCKOCTEH;

- HAXOKJICHUE 3HAYEHUH YacTel TeTpasipa u
napajuieJenunesa;

- IOCTPOCHHUE CEYEHU TETPadIpa U

KoHnTtponbHas
pabora 5.




napajjejacnuicaa MCToa0M CJICIO0B.

15

Pasnen 8.
TeopeTnueckas
4acTh

3nanus

[lepneHauKyASIPHOCTD NMPSMBIX B IPOCTPAHCTBE.
[lepneHUKyYIAPHOCTD MPSMOM U TUIOCKOCTH.
[lepnienaukysp, HAKJIOHHAs, MPOEKIUs
HaKJIOHHOM HAa IJIOCKOCTh. PaccTositHue oT TOYKH
0 IJIOCKOCTH. Paccrosinue MEXKIY
napajuiebHBIMUA TPSAMBIMHU. PaccTrosHue Mexmy
CKpEIIMBAKOIIMMUCA IPAMBIMHU. Teopema O TpEx
NEePIEHIUKYIISIpax. Ob6parHas TeopeMa.
[Ipoexnusi npsiMOM Ha MJIOCKOCTh. YTOJ MEXIY
NpsAMOM M TUIOCKOCTHIO. JIByrpaHHBI  yros.
JInHeHpI yrona JIBYTPaHHOT'O yria.
[lepneHauKyIsIpHOCTD IIJIOCKOCTEM.
[IpsamoyronbHbII MapajuIeNenuIesn
(ompenenenue, CBOWCTBA, TeOpeMa O JHWAroHajH,
CBOMCTBA JuaroHajiei).

VYcTHBII onpoc

16

[IpakTrueckas
4acThb

YMmenun

pelaTth 3aJa4u Ha:

- IEPIICHIUKYJIIPHOCTH MPSIMBIX B TPOCTPAHCTBE;
- IEPIEHIUKYJISIPHOCTh MPSMOM U IJIOCKOCTH;

- IEPIICHIUKYIISIPHOCTD TIOCKOCTEH;

- MIpUMEHEHUE TEOPEMBI o Tpex
MePIEHINKYIISPOB;

- IOCTPOCHHUE U HAXOK/ICHHUE JIBYTPAHHBIX YTJIOB;
- HaXOXIEHHEe  JacTe MPSMOYTOJIBHOTO
napajuieJenumnesa.

KoHTposbHas
pabora 6.
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Pasznen 9.
TeopeTnueckas
4acThb

3Hanus

MHuororpanauku. CBoiCTBa MJIOCKUX yIJIOB
BBIITYKJIOTO MHOTOTpaHHMKa. Teopema Ditnepa.
[Tpusma. Ee cocraBubie yacTu. [Ipsimas npusma.
Ee cpoiictsa. [IpaBunbsHas npusma. [1nomanb
OOKOBOI TTOBEPXHOCTH U TOJIHOM MMOBEPXHOCTH
npsamoit npusMsbl. [Tupamuzaa. [TpaBunbHas
nupamua. CBoiicTBa. Anodema mpaBUIBLHON
nupamubl. [Inomaan 60koBoi MOBEPXHOCTH
MPaBWIBHOM mupamMupl. Teopembl 00 OCHOBAaHUU
BBICOTHI B MIUpaMHU/JIE. Y CEUEHHAsi MTUPAMUIA.
CaoiicTBa. CuMMETpHUS B IPOCTPAHCTBE.
[IpaBUIbHBIE MHOTOTPAHHUKH, MX BHJIBL.

VYeTHBII onpoc

18

[TpakTrueckas
4acThb

YMmenus

pemaTL 3ala4d Ha HaX0XACHUEC BBICOTHI, YTJIOB,
IJIOIIaIe TMOBEPXHOCTEN MpPU3MBI M THUPaMU/IBI,
ycequHoﬁ nupamMubl; Ha HaAXOXJACHHUC 3JICMCHTOB
CUMMETPHUH, Ha TIPUMEHEHHE TeopeMbl Ouiepa s
IPABUJIBHBIX MHOI'OI'DaAHHUKOB,

KoHnTtponbHas
pabora 7.

19

Pazgen 10.
Teopetnueckas
4acTh

3HaHudA
Kopenb n-oii crenenu u ero ceorictea. OyHKIMs

y= Ux , ee rpaduk. CTeneHp ¢ palMoHAIbHBIM

VYeTHbII onpoc




L]
nokaszareseM. [ papuk pyskmmu y = X9 .

JuddepennrpoBanue cTeneHHON (HyHKITUH.
HppanmoHaipHble YPaBHEHHUS] M HEPABEHCTBA.

20 | Ilpaktuueckas YMeHus KonTponbHas
4acTh PemraTs 3amaun Ha: pabora 8.
- BBIYUCJICHUE KOPHEH Pa3IMYHOM CTEIICHH,
- IPUMEHEHHUE CBOMCTB KOPHEU N-0i CTEIECHM;
- Ha BBIYMCIICHME 3HA4YCHUM BBIPAXKCHUH,
cColep)KallMX  CTEHNeHb C  PalUOHAIBHBIM
[I0Ka3aTeleM;
- noctpoeHue rpadukoB QyHKIUHR Y= x,
P
y=x".
Pemate IIpocTeNIne HppalOHAIIBHBIX
ypaBHeHUs. HaxonuThs NpOU3BOJIHYIO CTENEHHOU
GyHKIHH.
21 | Paznen 11. 3uanus
Teopernueckas [TokazatenpHas GyHKIHS, €€ rpaduK U CBOMCTBA. | Y CTHBIM OIPOC
4acTb
22 | IIpaktuyeckas Ymenns KonTponbHas
4acTh Ctpouth rpaduKu OKa3aTeIbHBIX (PYHKITUN; pabota 9.
peuarb [I0Ka3aTelbHbIE ypaBHEHHUS u
HEPABEHCTBA.
23 | Pazmen 12. 3Hanus
Teopetnueckas Jlorapudwm gucna. Ero cBoiictBa. OyHKIIUSA
4acTh y =log, X, ee rpaduk u cBOMCTBA. VCTHBIH ompoc
Huddepenumponanue ITOKa3aTENbHOU u
norapumMuuecKon QyHKITHIA.
24 | IlpakTuyeckast Ymenus KoHnTtponbHas
4acTb Beruancnsate  sorapudm  ymcna,  npumensth | pabdota 10.
cBOiicTBa  Jjorapugma; CTpOUTh  Tpaduk
JorapupMUUECKOM ¢byHKINY; pemarpb
norapuMuuecKue YypaBHEHHs U HEpaBEHCTBA;
HaXOJUTh TMPOU3BOAHYIO  IOKa3aTEIbHOM U
JorapuMUIEeCKOr QPYHKITUH.
25 | Pazmen 13. 3Hanus
TeopeTtnueckas BexTopsl B mpocTpanctse. JleiicTBus ¢
4acTb BekTopamu. Kommanapuelie BekTopsl. Teopema o | YcTHBINM onpoc
Pa3noKEHUH BEKTOpa MO TPEM HEKOMITIaHAPHBIM
BEKTOPAM.
26 | Ilpaktuueckas Ymenust KoHntponbHas
4acTh Pemenne 3amad Ha CIIO)KEHHWE W BhlumTanue | padora 11.
BEKTOPOB, YMHOJKEHHE BEKTOPOB Ha 4YHCIIO; Ha
MPOBEPKY  KOMILJIAHAPHOCTH  BEKTOPOB,  Ha
pas3loXeHUEe BEKTOpa MO  HEKOMILIAaHAPHBIM
BEKTOpaM.
27 | Paznen 14. 3nanus VYcrHbIl onpoc
Teopetnueckas [IpsimoyronbHas cucreMa KOOpAUHAT.
4acTh JlelicTBUS ¢ BEKTOpaMH B KOOPAMHATHOM Gopme.

[Ipocreiimue 3amaun B KoopJauHaTax (cepeanHa




OTpe3Ka, JUIMHA BEKTOPa, PACCTOSHUE MEXIY
JIBYMsI TOUKaMHu). Y paBHEHUE ChHEpHI.

28

[IpakTueckas
4acTb

YMmenusa

Pemienue 3amady Ha HaXOXIECHHE KOOpJWHAT
BEKTOpPA, HA BBINIOJHEHHUE JCHCTBHUI C BEKTOpaMu
B KOOpAWMHATHOW ¢opMe, Ha HAXOXKICHUE
KOOpPAMHAT CEpPEIMHbl OTPE3Ka, JJIMHBI BEKTOPA,
pacCTOSAHUSA MEXIY NBYMsI TOUKaMH, YPaBHEHUE
cdepsl.

KoHnTponbHas
pabora 11.

29

Pasgen 15.
TeopeTnueckas
4acThb

3nanus

Huwmnaap. [Lmomaas moBepXHOCTH HWJIMHAPA.
Konyc, YCEUEHHBIN KOHYC. IImomane
MMOBEPXHOCTU M OOKoBOM moBepxHocTu. Cdepa u
map. BsaumHoe pacnonoxkenue chepel U
miockocTu. KacarenpHasi TIOCKOCTH K cdepe.
CBoiicTBO KacaTenbHOW IuIOocKocTH.  IIpu3Hak
KacarelnbHOM IuIocKocTH K cepe. [lmomansb
cepnl.

VYeTHBII onpoc

30

[IpakTuueckas
4acTh

YMenus

Pemenue qacTen

3aJda4 Ha HaX0XJICHUC
muiIvmHAapa, Iomagu IIOBEPXHOCTH, Ha
HaxX0XJICHUC JacTei KOHYCa, IIomaiaun
IMOBEPXHOCTHU KOHYCa M YCCUCHHOI'O KOHYCa, Ha
HaxXO0XJEHHUE 4YacTeu mapa u C(bepbl, Iiomaau

CEUeHHUH I1apa, MIONMAa1 MOBEPXHOCTH 1Iapa.

KonTtponbsHas
pabota 12.

31

Paznen 16.
TeopeTnyeckas
4acTh

3nanus

[TonsiTe 0ObEMa reOMETPUYECKOTO TeIa.

OO0beM TpU3MBI, MWINHIPA, MUPAMUJIBI, KOHYCA,
1apa u ero 4acTew.

VYceTHBII onpoc

32

[IpakTrueckas
4acTh

YMmenus

Pemenne 3amau 00BEMOB

Ha HaXOXICHUE
MIPSAMOYTOJIBHOTO  MapajuleJenuIena, IMpsMon
IPU3MbI, HAKJIOHHOM TIPU3MBI M IUPAMUBI,

LWIMH]Ipa, KOHYCa, [1apa U IJI0maau cQepsl.

Kontposbnas
pabora 13.

1)
2)
3)

4)
5)
6)

7)
8)
9)

3AYETHO-3K3AMEHAIIMOHHBIE MATEPHUAJIBI

Bomnpocsl k 3xk3aMeny

Yucnossle ¢pyHkuuu. I'padukn OCHOBHBIX 3JIEeMEHTAPHBIX (PYHKIHH.
I'eomerpuueckue npeodpazoBanus rpaduKoB (GyHKITHIA.

CaoiicTBa (yHKIHMI (MOHOTOHHOCTB, OTPAaHUYEHHOCTb, HANOOJIbIIICE U HANMEHBIIIEE
3Ha4YeHHE, YeTHOCTh-HEUETHOCTh, TOUKHU TepeceueHns rpaduka GyHKIUU C OCIMU

Oo6parHast GyHKIHS.

KOOPJIMHAT).

YucnoBasi OKpYKHOCTb.
Cunyc, KOCHHYC, TaHT€HC M KoTaHreHc. CBOICTBa (3HAKU (PYHKIUI, YETHOCTh-HEUYETHOCTb,

HCpI/IO,Z[I/I‘lHOCTB).

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.
dyukusa Yy=SinX, ee CBOWCTBA U rpaduk.
@OyHK1MS Y=COSX, €€ CBOWCTBA U rpaduK.
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Oyukuus Y=1gX, ee cBoiCcTBa U rpaduK.
OyHK1Ms Y=CIgX, ee cBOMCTBA U TpaduK.
ApPKCHHYC, apKKOCUHYC, QpKTaHT'€HC M apKKOTAHT€HC YHCIIa.
OO6parHble TpUroHOMETpHUECKUEe QYHKIIUH, UX TpadUKH.
@opMyIIbl IPUBEICHUS.
DOpMyIIBI CITOKEHHUS.
@opMyIIbI JBOMHOIO YIUIA.
@DopMyJIbl TOHMKEHUS CTETICHH.
CymMa U pa3HOCTh CHHYCOB M KOCUHYCOB.
[Ipeo6pa3oBanue mpou3BeIeHU B CYMMBI.
Pelenne npocTelimx TpPUrOHOMETPUYECKUX ypaBHEHHI (COSt=a, Sint=a, tgx=a, ctgx=a).
OCHOBHBIE METO/IbI PEIICHUSI TPUTOHOMETPUYECKUX YPABHEHUH.
Pemenne npocTenmmx TPUroHOMETPUIECKUX HEPABEHCTB.
YucnoBbie MOCIEA0BATEIHHOCTH.
[Ipenen yncaoBoM NOCIEA0BATEIBHOCTH.
[Ipupamienue aprymeHTa u GyHKIUH.
[Ipenen ¢pyHKINU B TOUKE.
[Ipenen GpyHkmu Ha 6ECKOHEYHOCTH.
HenpepbiBHOCTH QyHKIIHIA.
OmnpenenieHne MPOU3BOTHON (PYHKITUH.
Tabnuia npou3BOIHBIX.
[IpaBuna auddepeHnupoBaHusI.
[TpousBoHAs CIIOKHON (QYHKITUH.
['eomeTpuyeckuii CMbICT TPOU3BOIHOM.
YpaBHeHHE KacaTeNbHOU K TpapuKy (QyHKIIHH.
Kopensb n-oii cTeneHn u ero cBOMCTBA.
Oynkuus Yy = Ux, ee rpaduk.
CreneHb ¢ paloHAIHBIM TIOKA3aTeJIeM.
L)
I'paduk dpynkimm y = X* .
JuddepenurpoBanue creneHHONW QyHKIUH.
WppanmoHanbHble YpaBHEHUS.
WppanmoHansHble HEPABEHCTBA.
IToka3zatenbHas QyHKIMS, ee rpaduK U CBONCTBA.
[TokazaTenbHbIe ypaBHEHUS.
[Toka3zaTenbHbIC HEPABEHCTBA.
Jlorapudwm yucna. Ero coiicTaa.
dynkiusg Y =109, X, ee rpaduk 1 cBOWCTBA.

Jlorapugmuueckue ypaBHEHHS.

Jlorapudmuyeckre HepaBeHCTBA.

JuddepenurpoBanue nokazaTeabHON U JOorapupMUIecKor (QyHKITHIA.
Uto uzyuaet crepeoMeTpus?

Yo Takoe reoMeTpruIecKoe Teno?

AKCHOMBI CTEPEOMETPHH.

Hekotopsle ciencTBus U3 akCHOM.

B3anmHoe pacnonokeHue npsMoi U MIIOCKOCTH B IPOCTPAHCTBE.
B3aumHoe pacnonoxeHue JByX INIOCKOCTEN B IPOCTPAHCTBE.
Onpenenenne napajuieabHbIX IPSIMbIX B IPOCTPAHCTBE.

Teopema o0 psAMOM, ITapajuIeIbHON JaHHOM.

Jlemma o napaienbHbIX NPSMBIX, IEPECEKAIOINX MIIOCKOCTb.
CrniocoObl MOCTpOEHUs MIIOCKOCTEN B MPOCTPAHCTBE.

[Ipu3Hak napayuieabHOCTU MPSIMBIX.



61)
62)
63)
64)
65)
66)
67)
68)

69)
70)
71)
72)
73)
74)
75)

76)
77)

78)
79)
80)
81)
82)
83)
84)
85)
86)
87)
88)
89)
90)
91)
92)
93)
94)
95)
96)
97)
98)
99)

Onpenenenue npsiMoi, napajieIbHON IVIOCKOCTH.

[Ipu3Hak napamiebHOCTH IPSMON U TNIOCKOCTH.

Teopema 0 TIOCKOCTH, IPOXOSAILYIO YepE3 MPSIMYI0, NapaJlJIeIbHYIO JaHHOM IIOCKOCTH.

Teopema 0 mapaieNbHbIX MPSAMBIX U IJIOCKOCTH, MapAJIETbHON OJHON U3 HUX.

Onpenenenne CKpeIMUBAOIINXCS MPSMBIX.

[Ipu3Hak CKkpenmBarOIMUXCs MPSAMBIX.

B3aumHoe pacnonoxeHue IByX MpsIMbIX B IPOCTPAHCTBE.

TeopeM 0 TIIOCKOCTH, APAJLIEIBHON OJHOM U3 ABYX CKPEIMBAKOIINXCS MPAMBIX U
coaepKaulen Apyryro.

OrnpenenieHne COHANPaBICHHBIX JTy4eH.

Teopema 00 yriax ¢ COHarpaBJI€HHBIMU CTOPOHAMM.

Omnpenenenue yria MeKAY IPsIMbIMU (TIE€PECEKAIOIIUMUCS, CKPEUTUBAIOLTUMUCS).

Onpenenenne napauieabHbIX MIOCKOCTEH.

[Ipu3Hak napajieIbHOCTH INIOCKOCTEH.

CaoiicTBa napajuieabHbIX MNIOCKOCTEH.

CrnencTBrs U3 CBOMCTB NapaJljIebHBIX INIOCKOCTEN: TEOpEMA O MEPECEYEHUH IPSIMOM
NapaJuIeIbHBIMU TUIOCKOCTSAMM.

CrnencTBus U3 CBOMCTB NapaJljIeIbHBIX INIOCKOCTEN: TEOpEMaA O MEPECEeYEHUH TUNIOCKOCTH ©
HapajuIeIbHBIMU MIJIOCKOCTSIMHU.

CrnencTBurs U3 CBOMCTB NapaJljIebHBIX INIOCKOCTEN: TeOpeEMa O INIOCKOCTH, NapajieIbHON
JTaHHOM.

Onpenenenue tetpasapa. Ero yactu.

Onpenenenue napauuienenunena. Ero yactu.

CaoiicTBa napajuieyienunesa.

Onpenenenne cexyien MmIoCKOCTH.

OrnpeneneHne cedyeHnss reOMETPUYECKOTO Tea.

ITocTpoeHue ceueHuii METOAOM CIIEOB.

Onpenenenne NeprneHIuKyISPHBIX IPSIMbIX B IPOCTPAHCTBE.

JlemMa 0 MepHIeHIUKYJISPHOCTH JIBYX NapaJlIeIbHBIX IPSIMBIX K TPETHEN.

Onpenenenne NpsiMoi, NEPIEHIUKYIISIPHOM K TIJIOCKOCTH.

Teopema (CBOMCTBO NMPSIMBIX, HEPHEHIUKYIISPHBIX K INIOCKOCTH).

O6parnas Teopema.

[Ipu3Hak NepneHIuKyISIPHOCTH MPSIMON U TUIOCKOCTH.

Teopema 0 mpsAMOH, IEPIIEHAUKYISIPHOM K MITOCKOCTH.

[lepneHauKysip, HAKIOHHAS, IPOEKLNS HAKIIOHHOM Ha MJIOCKOCTb.

CBolicTBa NEPIEHIUKYJIApA U HAKJIOHHBIX.

PaccrostHre OT TOUKH 10 TNIOCKOCTH.

Paccrosinre Mexay napaieabHbIMU IPSIMBIMHU.

PaccrostHre Mexay CKpEeIMBAIOIUMHUCS MPSIMBIMHU.

Teopema (cBOICTBO TOUKH, PAaBHOYAAJIEHHOW OT BEPIIMH MHOTOYT'OJIbHUKA).

Teopema o Tpéx nepneHAUKYIAPaAX.

OO6parnas TeopemMe 0 TPEX MEePICHIUKYIIIpax.

Yro sBisieTcs NPOEKIUEN NPSMON Ha INIOCKOCTh?

100) Yro Ha3bIBaeTCS YIIIOM MEXIy MPSIMOU M IIOCKOCTHIO?
101) Ompenenenue IBYrpaHHOTO yTiia.

102) JluneiiHblit yroa IByrpaHHOTO yIJia.

103) Teopema O JIMHEWHBIX yTIIaX ABYTPAHHOTO yTJa.

104) I'pamycHas Mepa ABYTPAHHOTO yTJIa.

105) Ompenenenue neprneHIUKYISPHBIX TNIOCKOCTEH.

106) INpu3HaK MepreHANKYIIPHOCTH IBYX TIOCKOCTEH.
107) Cnencrrue.

108) Teopema (CBOMCTBO MEPIECHIUKYIIAPHBIX TUIOCKOCTEH).



109) Teopema 006 o0IIEeM MEPHICHIUKYISIPE ABYX CKPEUIMBAIOIINXCS TPSIMBIX).

110) IIpssMoyrosbHBIH Mapamienenunes (onpeaeacHe, CBOUCTBA, TECOPEMa O JHATrOHAIH,
CBOMCTBA JuaroHajen).

111) Muororpanauku. CBOMCTBA IUTOCKKX YIJIOB BBIITYKJIOTO MHOTOIPAaHHHKA.

112) Teopema Ditepa.

113) IIpusma. Ee cocTaBHbIE YacTH.

114) Tlpsmas npusma. Ee cBoiicTsa.

115) IIpaBuibHas npuU3Ma.

116) Ilnommaas 6OKOBOI MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH HPSMOM IIPH3MBI.

117) IMupamuna.

118) IlpaBuibHas nupamuaa. CoiictBa. Aniodema NpaBHILHON MTUPAMHUIBI.

119) Teopema o 1uIomaaX OOKOBOM MOBEPXHOCTH MPABUILHOM TUPAMUIBI.

120) Teopembl 00 OCHOBAaHUHU BBICOTHI B TUPAMUJIC.

121) Yceuennas nmupamuaa. CBoicTBa.

122) CummeTpusi B IPOCTPAHCTBE.

123) IIpaBuIbHBIC MHOTOTPAHHUKH.

124) Hununap. [Tnomans moBepXHOCTH HUITHHIIPA.

125) Komnyc. ITnoriaas mOBEpXHOCTH KOHYCA.

126) Yceuennslit konyc. [1momiaabs 60KOBOI MOBEPXHOCTH YCEUEHHOT'O KOHYCA.

127) Cdepa u map.

128) BzaumMHoe pacroiokeHue chepbl U IIOCKOCTH.

129) KacatenpHast IJI0CKOCTH K cdepe.

130) CBoiicTBO KacaTeIbHOM MJIOCKOCTH.

131) IIpu3HaK KacaTeIbHOM IUIOCKOCTH K cepe.

132) MHororpaHHHK, OTIUCAHHBIN OKOJIO Chephl.

133) Inomans chepsr.

134) OOGbeM reoMeTpHYECKOro Tela.

135) OOGbeM mpHU3MBbI.

136) O0BeM HUIUHIPA.

137) OGbeM nupaMuBbL.

138) OO6bem koHyca.

139) O6bem mapa u ero 4acreii.

140) BekTopsl B IPOCTPAHCTBE.

141) JleiicTBUS C BEKTOpAMH.

142) KommuiaHapHbIE BEKTOPBI.

143) Pa3noxeHne BEeKTOpa MO TPEM HEKOMIUTAHAPHBIM BEKTOPAM.

144) TIpsmoyroybHasi cHCTeMa KOOPIMHAT.

145) JleiicTBusI ¢ BEKTOpaMH B KOOPAMHATHOM opme.

146) Tlpocrelimue 3a1auu B KOOpAMHATAX (CepeinHa OTpe3Ka, JIMHA BEKTOpa, PACCTOSIHUE
MEXY IBYMSI TOYKAMH).

147) YpaBueHue cdepsl.

Kpumepuu oyenku:

OneHka  «OTJIMYHO»  3aciyXHBaeT  oOydaromuiics, OOHApYyXHUBIIMH  BCECTOPOHHEE,
CHUCTEMaTHUYECKOe U IIyOOKoe 3HaHWE y4yeOHOro mMarepuana, MpeayCMOTPEHHOTO MPOrpaMMOi,
YCBOMBIIMM OCHOBHYIO JINTEPATYpy W 3HAKOMBIA C JIONOJHUTEIBHOM JIMTEPATypOH,
PEKOMEHIOBAaHHOM IIPOIPAMMOM.

OlleHKa «XOPOII0Y» 3aCiIy)XUBaeT 00ydJaromuics, OOHAPYKUBIIUN TOJHOE 3HAHHWE y4EOHOTO
MaTepuasa, YCBOUBILIMI OCHOBHYIO JIMTEPATYpPy, PEKOMEHJOBaHHYI0 B mporpamme. OneHka
"XOpoII0" BBICTABIISACTCA OOYYArOIIMMCS, MOKA3aBITUM CHCTEMAaTHYECKUN XapakTep 3HaHUH 10



TUCITUINIMHE W CIIOCOOHBIM K WX CAMOCTOSITEIbHOMY IONOJHEHHIO W OOHOBJICHHIO B XOJI€
JanpHEHeH yaeOHoM paboThl M IPO(HECCHOHATILHOM IESITEIIBHOCTH.

OneHka «yJI0BJE€TBOPUTEIBHO» 3aCIy)XKUBAaeT OOydYarOIIUCsA, OOHAPYKUBIIUN 3HAHUS
OCHOBHOTO Y4YeOHOro Marepuaga B oObeMe, HEOOXOIAMMOM JUIsl JajbHEWIed yueObl u
npezcTosiei padboTsl Mo npodeccuu, 3HaKOMBIX C OCHOBHOM JIMTEPaTypOl, peKOMEHJOBAHHOU
nporpaMmoii. OLeHKa BBICTaBIIeTCS 00y4arOIUMCs, JOMYCTUBIIUM MOTPELUIHOCTH B OTBETE HA
9K3aMEHE W TIPU BBHIMOJTHCHUH YK3aMCHAIIMOHHBIX 33/IaHUN, HO 00JIaJaloluM HEOOXOAMMBIMU
3HAHUSAMU JJI UX YCTPaHEHUS O]l pyKOBOJICTBOM MpPEIoaaBaTess.

OreHKa «HEy/I0BJIETBOPHUTEIBHO» BBICTABIISACTCS 00y4aroneMycs, OOHapyKUBIIEMY MPOOEIbI
B 3HaHUSAX OCHOBHOro y4yeOHOro marepuana. OleHKa CcTaBUTCA OOydarolUMCSs, KOTOpbIE He
MOTYT TMPOJOJDKUTH OOY4YEHHE WU TPUCTYNHUTh K MPOo(ecCHOHAIBHON NESATEIbHOCTH TI0
OKOHYAaHUU  00pa30BaTENbHOIO  y4pexaAeHus O0e3  JOMOJHUTEIbHBIX  3aHSATHH 1O
paccmMaTpuBaeMON JUCUUILIAHE.

KOHTPOJIbHO-USMEPUTEJIBHBIE MATEPUAJIbI:

IIpuMepHbIi BApMAHT KOHTPOJIBLHOM padoThl 10 pa3eny 1.

Ha pucynke nsobpaxen rpapuk dpynkuun y = f(x).
e l AV y=fx) |
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Al Haiitu obnacth onpeaencaus dyukimu D(Y).
A2 Haiitu MHOXeCTBO 3HaucHMI hyHKImH E(Y).
A3 Ha xakux npomexyTkax (yHKIUS BO3pacTaeT?
a)[-6,-1]; 6)[-6;-1]u[47]; e)[-L4]u[7:8]; )[-4-1]u[58]
A4 YKaxuTe TOYKH MaKCUMyMa 3TOU (PyHKITHH.
AS IToctaBwTe B cooTBeTcTBUE QyHKIMAM f(X) MX rpadukw.

A) f(x)=-2 B) f(x)=2x—x° B) f(x)=-2x

¥
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Bl 3 J5x% —3x—2
Haiiti obnacte onpeneneHus GyHKIMH Y = —2 .
X+
B2 Haiitu HauGosnbiiee 3HaUeHHE PYHKIIUN Y =5—\/; .
B3 [TpoBepHTh GYHKIIHIO HA YETHOCTh-HEUSTHOCTH: Y = 2X° + X
Cl 2
Haiitu pynkmuio, oOpaTHyro JaHHOH Y = A1’
X_

IIpuMepHbI BApHAHT KOHTPOJILHON PadoThI N0 pazaenam 2-3.

T
Bripasure B rpagycax —.
Haiinure 3HaueHne BhIpaXKEHUS: sin? 60° +cos? 45° + ctg 230°.
2r . V4 V4
Brruuenuts: €0s* —— —sin 7+ 6tg® = —ctg = .
3 6 4
VrpoctuTte BeIpaxkenne: 5sin” X +5c0s° X +2.

. . 3z
Haiitn sinx, ecimu cosx=—0,8 1 7 < X< 7 .

3cos(z —t)+4sin (72[ +tj
prOCTI/ITC BBIPAKCHUC!

2c0s(5z —t) +sin (Z—t)

20sin14° cos14° cos 28°

cos34°
BBI‘-II/ICJII/ITB 3HAYCHHUC BBIpa)KeHI/ISIZ

BeauciauTe:

T T Y B 4
€0S — ¢0s = + sin — sin =
24 8 24 8

JB_-(sin ‘1% cos % + sin g—g cos 1”—0)

IIpumMepHBIii BADHAHT KOHTPOJIbHOH padoThl M0 pa3jey 4.
[Moctpouts rpaduk GyHkumu Yy = 2c0s(X)+1.

Pemmts ypaBHeHus: a) 2Sin X+4/2=0; 0) sin(Zx—%) =-1.

Pemmts ypaBHeHne: COS° X +3sinX—-3=0.
Pemmth ypaBHeHne: 3sin” X —2sin Xxcos X —cos’ X =0.

" . T 1
Haiitu xopHu ypaBHEHHs Sin (3X _Ej = 5 NPUHAIICKAIINE TIPOMEXYTKY [—7[; 7[] .




IIpuMepHBIl BApUAHT KOHTPOJILHON padoThl MO pasaeny S.

Borauciuts npeaensl GyHKIUI: a) Iirrg(ZX +10); 6) Iirrg Z_SS :
X—> X—> X —
HaiiuTe npousBoxuble GyHKIMIA: a) Y =X>; 6) Y= 4 ; B) Yy=3-2x+Xx°.
X
Haiinute mpousBoaHbIe QYHKITHIA:
a) y= 2\/§+3-tgx; 0) y=X-COSX; B) Y= 2X+31.
X —

Hatitu f'(%j ,ecmn f(X)=2sinx+3x* —27x+3.

. . 3 2
Haiiti TaHreHe yriia HakJIoHa KacaTesbHo K rpaduky Gyrkiun Y = X" —3X" +4 B

TOYKEC X0 =—1 ¥ 0J0KUTEIHHBIM HaIpaBJICHUEM OCHU Ox.

o . V4
Haiiti ypaBHEeHHe KacaTenbHOM K rpaduky Gpyskimn Y =tg2X B Touke X, = e

8.  Haiinure npon3BoHBIC CIOXKHBIX QYHKIHMA: a) Y = (3X + 5)6; 0) y =C0S3X.

IIpuMepHBIii BApHAHT KOHTPOJILHOI padoThI M0 pa3aenam 6-7.
[TmockocTh o MpoXoauT Yepe3 cepeantbl 60koBbIX cTopoH AB u CD tpanenuu ABCD —

touku M u N. a) [lokaxute, 9TO AD| |a ; 0) Hatimure BC, eciiu AD=10cm, MN =8cmM.

Uepes Bepmmnbl A u C napawienorpamma ABCD npoBenens napasienbHbie npsiMbie AA1
n CCi, He nexaunme B IUIOCKOCTH MapajuiesorpamMma. JloKakute mnapamuieabHOCTh
mwiockocteit A1AB u CiCD.

[Toctpoiite ceuenne qaHHOTO Napasuienenunena (Ha puc.l) mrockocteio ABC.

[Toctpoiite ceuenne Terparapa SABC minockocteio MNK.
s

C A
p——— L -

B
UYepes Touky K Ha pedpe AD Tetpasapa DABC npoBeneHo ceueHue mapauienbHO TpaHu

ABC. ITnomans ceuenus pasua 27. AK : KD =1 : 3. Haittu muiomans rpanu ABC.

I[IpumepHbIii BADpUAHT KOHTPOJILHOM padoThl N0 pa3jedy 8.

B Tpeyronsanke ABC £A = 100°, £B = 30°, orpesox BK —
MexuaHa TpeyronbEuKa, MK | ABC. Haiigute yron Memay
npameiMu MK u AB. (pucyHok 1)
Pebpo MC rerpasapa ABCM nepneEIHKYJIADHO K ILTOCKO-
cti ABC, MC=12. B rTpeyroasauxke ABC ZC = 90°,
ZA = 30°, AB = 18.

Ansrores nu miockoctd BCM u ABC nepneHIuKyisipHbIMU?

Haiitu paccrosinue ot Touku B 1o miiockoctu ACM.

(puUCyHOK 2)

W3mepeHus npsMOyrosibHOro napasuienenunena pasusl 4, 4 u 2 cm. Haittu
JIaroHalb Napaslesienuesa.



4.

Pebpo kyb6a ABCDA B,C,D, pasao 3. Haiigute cuuye yria

Mexay maockoceraMu ABC m BDA,. (pucyHok 3)
A 1
J'I ‘\\
M Dyf—pr—s —1C,
F
f ol "
."r 'J- ------ - ] :: > B
B A D= C
Puc.1 Puc.2 Puc. 3

IIpuMepHBIii BADHAHT KOHTPOJILHOM padoThI 0 pa3jeiay 9.
CtopoHa OCHOBaHHS MPABWIBHOHN ISITUYTOJBHOW MPU3MBI paBHO 5 c¢M, O0koBoe pedpo 4
cM. Haiitu mutomaas 60KOBOM MOBEPXHOCTH HPU3MBL.
BbokoBoe peOpo mpsiMoii Mpu3MbI paBHO 3, OCHOBAaHHWE — PaBHOOEIpEHHAsl Tpameuus,
OO0KOBas CTOpOHA KOTOPOU paBHA 5, a ocHOBaHUs paBHBI 7 u 13. Haiitu muomans moHoi
MOBEPXHOCTU MIPU3MBIL.
Bricota npaBwibHON TpeyroyibHOW nmupamMuisl paBHa 6 cM. CTOpoHA €€ OCHOBaHUSA 83
cM. Haiitu anmuny 6okoBoro pedpa u anodemy 3Toi THpaMHIbI.
OcnoBanue mupamusibl MABCD — kBaapar, cropona kotoporo 12 cMm. bokoBoe pe6po MD
NEPIEHIUKYJISIPHO IUIOCKOCTH OCHOBAHMSI NHMpaMUAbl. YTOJI MEXKIY IJIOCKOCTAMU
ocHoBaHus U TpaHd MAB paBen 30°. Berauciuth: a) pacCTOSTHUE OT BEPUIUHBI THPAMUIBI
1o npsmoii AC; 6) ruromaab NOJTHON MOBEPXHOCTH MUPAMUIBI.

IIpumepHBIii BADHAHT KOHTPOJILHOM padoTsl no pasaenay 10.
BrrunciuTs: a) \/g+ 3/—2% +3/256; 6)V3'-4°-33-4.
Pacnionoxwure uncia B mopsiike yObIBaHUS: 3/31;/10; ¥/666 .

-1
Bbrupcnnts: a) 5°;  6) (%j , B) 27>

{90’6 .81 4}

prOCTI/ITB BBIPAKCHUC!

[N

Pemmts ypaBHeHmE: X +12 =X

IIpuMepHBI BApHAHT KOHTPOJILHOI padoTsel o pa3aenay 11.
[Moctpouts rpaduk Gyukmmu y = 2.

PemmTs ypaBHeHus: a) 6 =216;  6) 2*° =16; B) 2-2°-17-2+8=0.
4 2x-1 3 1 5x% +8x—4
Pemmts HepaBeHcTBa: a) 5 >625;  0) (gj > Z; B) (gj <1.

PemuTh HepaBeHCTBO: 57 —6-5°+5>0.



IIpumepHBIH BApHAHT KOHTPOJILHOI padoThl o pasaeny 12.
1.  Tloctpouts rpaduk ¢pynkuuu: y =log,(x+1).

2. Bomuucuts: a) log, 8—log, 27; 6) log,, 3+log,, 4; B) 37°%*;
2 3
r) log,. 0,5-log, 1 _qee2
' 81
3. Pemmurte ypaBHEHHS:
a) log,s(x* —3x) =-2; 6) log,(3x—4) =log. (12-5X);
B) lg(x—1) +Ig(x+1) =1g(9x+9) ; r) lg° x+4lgx+5=0.
4.  Pemmurte HepaBEeHCTBA:
a) log,(2-5x)<-2;  0) log,(5—2x)—log,(25—x) > log,(x+5)-2.
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IIpumMepHbBIii BAPDUAHT KOHTPOJILHOM padoThl no pa3aenam 13-14.
1.  VYnpocrtute BhIpaXeHHE: BC+EA+DF+CE—KF+AD

2. Touxka C — cepenuHa pe6pa M1M napajiiesnenume;a KLMNKi1L1M1Ni. Bsipa3ure BexTop
KC 4yepe3 BEKTOPBI a=KN, b=KL, c= KK

3. Hansl Touku A(5; -2; 1), B(- 3, 4;7).

Haiigure: a) koopanHaTel cepennnbl otpe3ka AB; 6) koopaunats! Touku C, ecnu B — cepenuna
orpeska AC; B) paccTtosHue oT Touku B 10 mtockoct Oyz.
4.  Pebpo xyba ABCDA1B1Ci1D1 paBuo 1. Haiinure ckasspHOe pou3BeACHIUE BEKTOPOB: a)

AD u AB,;6) BCnu DD;B) CBuCD.
5.  Haiitu yrom Mexay BEKTOpamMu 5(4;1; 0)u 5(3; 2;4).

IIpumepHBIH BADHAHT KOHTPOJILHOM padoThI o pasaeay 15.

1. Paaumyc ocHoBaHMsI LWJIMHApA paBeH S5cM, a BbICOTa LWIMHIpa paBHa 6 cm. Haiigute
IUIOUIA/lb CEYEHUs, NTPOBEIEHHOI0 NapauleIbHO OCU LIMJIMHApPA HA paccTOsSHUU 4 CM OT
Hee.

2.  Pammyc mapa pasen 17 cm. Haiinure miomia s cedeHus mapa, yJaJleHHOro OT €ro HeHTpa
Ha 15 cMm.

3. Pamgmyc ocHOBaHMs KOHyca paBeH 6¢cM, a 00pa3yroliasi HaKJIOHEHa K MJI0CKOCTH OCHOBaHUS
mox yriom 60°. Halitu: a) Tutoniaas cedeHus, MpOXOIsIIero Yepe3 ABe 00pa3yooiue, yroi
MEXIy KOTOPBIMH paBeH 45°; 0) miomma b 00KOBOM MOBEPXHOCTH KOHYCA.

IIpyMepHBIH BADHAHT KOHTPOJILHOI padoThl Mo pa3aenay 16.
1.  OceBoe ceueHue MWIMHAPA — KBAJpaT co CTOpoHOM 3 cM. Halimute o0beM numuHapa.
2. bokoBoe peOpo MPaBWIBHON YETHIPEXYTONbHOW NPU3MBI paBHO 6 CM, a JAHWaroHaib
6okoBoii rparn 10 cm. Haiimure 00beM mpu3MBI.
3.  Anodema mpaBHIBHON TPEeyroibHOW MHUpaMUAbI paBHA 4 CM, a JABYTPaHHBIM yroi mpu
ocHOoBaHuM paseH 60°. Haligure 00beM nupaMubl.

4.  Ha paccrosaun 4 cM OT IIEHTpa IIapa MPOBECHO CEYCHHUE, JUAMETP KOTOPOTO PaBEH 4\/§
cM. HaiinuTe mmomaas MOBEpXHOCTH U 00BEM IIapa.



Kpumepuu oyenku:

OneHka «omauyHo» BBICTABISAETCS 3a KOHTPOJBHYIO pabOTy, €CIM y CTYJEHTa IPaBHIbHO
BBIIIOJIHEHBI Bce 3anaHus. [IpoaeMOHCTpHpPOBaH BBICOKUM YPOBEHb BIIAJICHUS MaTE€pUaIIOM.
[TposiBieHBl IIPEBOCXOJHBIE CHOCOOHOCTH MPHUMEHATh 3HAHUA M YMEHHMsS K BBIIOJIHEHUIO
KOHKPETHBIX 3aJJaHUM.

OneHka «xopowio» BBICTABISETCSA, €CIU IPABUIBHO BBIINOJHEHA OOiblIas 4YacTh 3a/aHUil.
[TpucyTcTBYIOT He3HauUTENbHBIE OMMOKHU. [IpogeMoHCTpUPOBAaH XOPOLIM YPOBEHB BIIAACHUS
MmatepuaioM. IIposiBieHsl cpeiHue CIIOCOOHOCTH NPUMEHSTh 3HAHUS U YMEHUS K BBIIOJHEHUIO
KOHKPETHBIX 3aJJaHUM.

OneHka «yoogremeopumenvbHo» BBICTABIACTCS, €CIM 3aJjaHUs BBINOJHEHBl Oojee 4YeM
HanonoBuHy. [IpucyTcTBYIOT cephE3nble omuoOku. [IpoaeMOHCTpUpOBaH YIOBIETBOPUTEIbHBIN
YPOBEHb BIIQJICHUs MaTepuayioM. I[IposBIeHBI HU3KHE CHOCOOHOCTU IPUMEHATh 3HAHUS U
YMEHUS K BBIIIOJHEHUIO KOHKPETHBIX 3aJaHUN.

OneHka «HeyoosnemeopumenbHoy» BbICTABIACTCS, €CIIM 3aaHUs BbIIIOJHEHbI

MEHee 4eM HamnosioBuHy. IIpomeMoHcTpupoBan HeynoBiIeTBOpUTENbHBIM ypPOBEHb BIIAJICHUS
matepuanoM. IIposiBlIeHbl HEIOCTATOYHBIE CIOCOOHOCTH NPUMEHSATH 3HAHUS U YMEHUS K
BBITIOJIHEHUIO.



