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1. Pe3yabTaTnl 00yuyenus, peraamenTuposanibie PI'OC COO

Coneprxanue o01ieobpa3zoBaTenbHOM quctuIIMHbl MaTematuka (0a30Bbli yPOBEHB) HAIIPABICHO
Ha JOCTHXKEHHE BCeX JIMYHOCTHBIX (manee — JIP), meranpeamernsix (nanee — MP) u npeameTHbIxX
(manee — IIP) pesynbratoB oOyuenus, pernameHtupoBaHHbIx PI'OC COO u ¢ ydyeroMm NpUMEpHOMH
OCHOBHOI 00pa3oBaTeIbHON IporpaMMoii cpearero obmero oopazosanwus (IIOOIT COO).

JIn4yHOCTHBIE Pe3yJIbTATHI OTPAKAIOT!

JIP 01. Pocculickyro IrpakJaHCKYI0 UICHTUYHOCTD, IATPUOTU3M, YBAXKEHUE K CBOEMY Hapo.ly, 4yBCTBa
OTBETCTBEHHOCTH Iepen; PonnHoO#, ropaoctu 3a cBoM Kpaid, cBoro PoauHy, mponuioe u Hacrosuiee
MHOTOHaIlMOHAIBHOT0 Hapoaa Poccun, yBaxeHune rocy1apcTBEHHbIX CUMBOJIOB (rep0, (piiar, ruMH).

JIP 02. I'paxx1aHCKyI0 MO3MLHUIO KaK aKTUBHOI'O M OTBETCTBEHHOI'O 4YJI€HA POCCHUICKOro OOIIEeCTBa,
OCO3HAIOILIET0 CBOM KOHCTUTYLIMOHHBIE IIpaBa U 00S3aHHOCTH, YBa)KAIOILETO 3aKOH U IPABOIOPAJIOK,
00J1aJal0IIEero0 YyBCTBOM COOCTBEHHOI'O JOCTOMHCTBA, OCO3HAHHO NPUHHMMAIOLIETO TPAJAULMOHHBIE
HaI[MOHAJIbHBIE U O0IIeYeI0BEYECKHE TYMAaHUCTUUECKUE U IEMOKPATUUECKHUE IEHHOCTH.

JIP 03 I'oTOBHOCTS K city:ke€HUI0 OTE4eCTBY, €T0 3allUTE.

JIP 04. CchopmMupoBaHHOCT, MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKM U OOLIECTBEHHOW MPAKTHKHM, OCHOBAaHHOI'O Ha JUAJIOTe KyJbTyp, a TAaKKe PasIM4HbIX (HopMm
0OLIECTBEHHOI'O CO3HAHMSI, OCO3HAHUE CBOEI0 MECTA B MOJIUKYJIBTYPHOM MUDE;

JIP. 05. CdopMHUpPOBaHHOCTL OCHOB CaMOpa3BUTHs M CAMOBOCIMTAaHUS B COOTBETCTBHM C
0011eYeI0BeYeCKUMH IEHHOCTSAMU U HJIealaMH T'Pa)</IaHCKOro oOLIecTBa; TOTOBHOCTh U CIIOCOOHOCTD
K CaMOCTOSTEIbHOM, TBOPUYECKON U OTBETCTBEHHOU JEATEIBHOCTH.

JIP 06. TonepanTHOE CO3HaHHE U MOBEJCHHE B MOJUKYJIBTYPHOM MHpPE, TOTOBHOCTh M CIOCOOHOCTH
BECTH JHUAJIOT C JPYTUMH JIIOJbMH, JOCTHraThb B HEM B3aUMOIIOHMMAaHMs, HaXOAWUTh OOLIUE LEIH U
COTpYJIHMYATh JUIi UX JIOCTHIKEHHUS, CHOCOOHOCTh MPOTHUBOCTOATH WJEOJOTUU HSKCTPEMH3MA,
HallMOHaNMu3Ma, KceHo()oOMH, JUCKPUMHHALUMU IO COLUMAIBHBIM, PEJIUTHO3HBIM, PACOBBIM,
HAI[MOHAJILHBIM MIPU3HAKAM U IPYTUM HETaTUBHBIM COI[MAJIbHBIM SIBICHUSM;

JIP 07. HaBpIKM COTpyJHHMYECTBA CO CBEPCTHMKAMH, AETbMHM MIIAJIIETO BO3pacTa, B3pOCIBIMH B
00pazoBaTebHON, OOIIECTBEHHO TMOJIE3HOM, Y4eOHO-UCCIIEI0BATEIbCKOM, TPOCKTHON M IPYTUX BUIAX
JESATEIBHOCTH.

JIP 08. HpaBcTBeHHOE CO3HAHME U MTOBEICHUE Ha OCHOBE YCBOCHHSI OOIICUETIOBEYECKUX IIEHHOCTEH.

JIP 09. 'oTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CAaMOOOPA30BaHMIO, HAa MPOTSIKEHUN
BCEl JKM3HU; CO3HATEIbHOE OTHOIIEHHE K HEMpEephIBHOMY OOPAa30BaHMIO KaK YCIIOBUIO YCIIEUIHOM
npodecCHOHATBLHON U 00IIECTBEHHOM 1EATEIbHOCTH.

JIP 10. DcreTnueckoe OTHOLIEHHE K MUPY, BKIIOYas ACTETUKY ObITa, HAYYHOTO M TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOILICHUIA.

JIP 11. ITpunsTHE ¥ peaTu3aiuio IEHHOCTEN 3I0pPOBOTO U O€301acHOTO 00pa3a KU3HH, TOTPEOHOCTH B
($U3MYECKOM CaMOCOBEPIICHCTBOBAHUM, 3aHATHAX CIIOPTUBHO-030POBUTEIBHON JAEATENIbHOCTHIO,
HENpPUSTHE BPEIHBIX MIPUBBIYEK: KypPEHUsI, yIOTPEOIEHHS aIKOT0JIs, HAPKOTHKOB.

JIP 12. bepexHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHUE K (PU3HMUECKOMY U MICHXOJOTHUECKOMY
3/I0pOBBIO, KaK COOCTBEHHOMY, TaK U JAPYTUX JIIOJEH, yMEHHE 0Ka3bIBaTh NEPBYIO TOMOIIIb.

JIP 13. OcoszHaHHBI BBIOOp Oyaymiei mpodeccur M BO3MOXKHOCTEH peamu3aluyd COOCTBEHHBIX
KU3HEHHBIX IJIAHOB; OTHOLIEHHE K MpOo(ecCHOHATbHON NeSTENbHOCTH KaK BO3MOXKHOCTH Y4YacTHs B
peLIEeHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MPOOIEM.

JIP  14. CdopMHpOBaHHOCTh DKOJIOTHYECKOTO MBINUICHHUS, TTOHUMAHUS BIUSHUS COIMAIBHO-
HKOHOMHUYECKUX MPOIECCOB HAa COCTOSHUE MPHUPOJHOW M COIMAIBLHOU Cpeibl; MPUOOPETEHHE OIbITa
9KOJIOTO-HAMPABICHHON JAEATEIbHOCTH.

JIP 15. OTBeTCTBEHHOE OTHOIIEHUE K CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOI'O MPUHSTHUS LIEHHOCTEH
CEMENHON KU3HU.

MeTtanpeaMeTHbIe pe3yJbTaThl OTPAKAIOT:
MP 01. nedaTenbHOCTH;  CaMOCTOSATENIBHO  OCYIIECTBIATh, KOHTPOJIMPOBATH U
KOPPEKTUPOBATh JESATEIbHOCTD; MCIIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI Ul JTOCTHXKEHUS



MIOCTaBJICHHBIX 1IeJeH U peanu3aluu IUIAHOB JESTEIbHOCTH; BHIOMPATh YCIEUIHbIE CTPATEIUU B
Pa3IMYHbIX CUTYaLUsX;

MP 02. ymeHue npoayKTHMBHO OOIIAThCS U B3aUMOJIEHCTBOBATH B MPOILIECCE COBMECTHOM
JeSITETTLHOCTH, YYUTHIBATH MO3UIMH APYTUX YUYACTHUKOB EATEIBHOCTH, 3()(HEeKTUBHO pa3peniath
KOH(JIUKTBL;

MP 03. BnaseHue HaBBIKAMH MMO3HABATEIBHOHN, Y4eOHO-MCCIEIOBATEIBCKON M MPOCKTHOM
JeSATEIbHOCTH, HAaBbIKAMU  pa3pelieHus npolsieM; CHOoCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEJIBHOMY IOMCKY METOJOB PELICHHS MPAaKTHUECKUX 3a]ad, MPUMEHEHHUIO Pa3InYHBIX
METOJI0B MIO3HAHHUS;

MP 04. roroBHOCTb M CHOCOOHOCTH K CaMOCTOSATEIbHON MH(OPMALIMOHHO
[I03HABATEJILHON EATEIbHOCTH, BKIIIOYasl YMEHUE OPUEHTUPOBATHCSA B Pa3IMUHBIX MCTOYHUKAX
uHbOpMalMK, KPUTHYECKU OLICHUBATh M HMHTEPIPETUPOBATH HMH(OPMALIMIO, MOIYYAEMYIO U3
Pa3IMYHBIX UCTOUYHUKOB;

MP 05. BnageHue A3bIKOBBIMU CPEACTBAMM - YMEHHE SICHO, JIOTMYHO U TOYHO H3JIararb
CBOIO TOUKY 3PEHMsI, UCII0JIb30BaTh aJIcKBAaTHBIE SI3bIKOBBIE CPEJCTBA;

MP 06. BnageHue HaBbIKAMHU MMO3HABATEIBLHOW PedICKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JENCTBUI M MBICIUTENIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB M OCHOBAHUM, TPaHUL] CBOETO 3HAHUS U
HE3HaHUs1, HOBBIX [TO3HABATEIbHBIX 33/1a4 U CPEACTB UX JOCTUKECHHUS;

MP 07. ueneycTpeMIIEHHOCTh B TOMCKaX M MPUHATHH PEIICHUH, COOOpa3UTENbLHOCTh U
WHTYULIMSA, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUIN; CIIOCOOHOCTh BOCIPUHUMATD
KpacoTy ¥ FapMOHUIO MUDA;

IIpenmeTHbIe pe3yabTaThl HA 0230BOM YPOBHE OTPAXKAIOT:

I[TP6 01 cdopmupoBaHHOCTH MPEACTABICHUN O MaTeMaTHKe KaK 4YacTh MHPOBOMU
KyJIbTYpPhl H© O MECT€ MATEMATHKH B COBPEMEHHOW MHMBHWIIM3AIMH, O CIIOCO0AX OMHMCAHUs HA
MaTEeMaTHYECKOM SI3bIKE SIBIICHUN PEaTbHOTO MHUDA;

I[TP6 02 chopmupoBaHHOCTH TPEACTABICHUNA O MAaTEMaTHYECKHX TOHATHUAX KakK O
BOKHEUIIINX MAaTEMaTUYECKUX MOJIENSIX, MTO3BOJISIONINX OMUCHIBATh U U3y4YaTh Pa3HbIE MPOIIECCHI
U SBIICHUS; TOHHUMAaHHE BO3MOXKHOCTH AaKCHOMAaTHYECKOTO TOCTPOSHUS MaTeMaTHUYeCKHX
TEOPUL;

ITP6 023 BmameHwe MeTOJaMHU JIOKA3aTEIbCTB W QJITOPUTMOB PEIICHHS, YMEHHE WX
MIPUMEHSATH, TPOBOJIUTH JJOKA3aTeJIbHbIE PACCYKICHHUS B XO/I€ PELICHUS 3a]1ay;

I[TIP6 04 BrnageHue CTaHAAPTHBIMA TPUEMAMU PEIICHWS palMOHAJIBHBIX U
UPPALMOHANBHBIX, [OKAa3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YpPAaBHEHHH U
HEPaBEHCTB, UX CHCTEM; MCIOJIb30BaHNE TOTOBBIX KOMIBIOTEPHBIX MMPOTPAMM, B TOM YHUCIE NS
MOMCKA MyTH PELICHUS U WIUTIOCTPAIIUU PEILICHUs YPaBHEHUI U HEPABEHCTB;

I[MP6 05 chopmupoBaHHOCT,  TPEACTABICHUNH 00  OCHOBHBIX  TOHSTHSAX
MaTeMaTUYECKOr0 aHalli3a U UX CBOMCTBAxX, BJIAJICHUE YMEHUEM XapaKTEpHU30BaTh MOBEIACHUE
GYHKIUH, WCIONB30BAHUE TMONYYCHHBIX 3HAHWM JJIs ONHUCAaHUS W aHalIM3a pPeadbHBIX
3aBHCHUMOCTE;

I[IP6 06 BmameHue OCHOBHBIMH TMOHSTHSMH O TUIOCKUX U MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, iX OCHOBHBIX CBOMCTBAX; COPMUPOBAHHOCTh YMEHHS PACIIO3HABATH
Ha YepTexax, MOJICIAX U B PEaIbHOM MUPE TeOMEeTpUUYecKre (PUrypsl; IpUMEHEHNE U3yICHHBIX
CBOICTB reomeTpudeckux Guryp u Gopmyn Ans pelieHUs TeOMETPUYECKUX 3aJad U 3a1ad ¢
MPAKTUYECKUM COACPKAHUEM;

I[TP6 07 chopMupOBaHHOCTH MPEACTABICHUN O Mpoleccax M SBICHHIX, WMEIOIINX
BEPOATHOCTHBI XapakTep, O CTAaTUCTUYECKHUX 3aKOHOMEPHOCTAX B pealbHOM MHpe, 00
OCHOBHBIX TOHSTHUSX 3JIEMEHTAPHOM TEOPUH BEPOATHOCTEH; YMEHUN HaXOIUTh M OLIEHUBATh
BEPOATHOCTH HACTYIUICHUS COOBITUH B MPOCTEHIIMX MPAKTUYECKUX CHUTYalUsIX U OCHOBHBIE
XapaKTEPUCTUKU CIyYalHbIX BEJIMYUH;

[1P6 08 BitasieHre HABBIKAMH WCIIOJIH30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPaAMM MpH
pelieHuu 3a1ay.

2. ®oHIBI OLICHOYHBIX CPEICTB MO CHEHATLHOCTH



cnenuaJabHOCTh 23.02.07 Texnn4ueckoe 00CayKMBAHUE U PEMOHT JBUTaTeJIeH,
CHCTEM M arperaTtoB aBTOMOOWJIEIA.

PA3JIEJI 1. HIOBTOPEHUEKYPCA MATEMATHUKA OCHOBHOM HIKOJIbI
(OK-01, OK-02, OK-03, OK-04, OK-05,0K-06)
Nel. Ha cuery Hactunoro mobwibHOro Tenedona Owuio 56 pyOnei, a mocie
pasroBopa ¢ Cameit ocramoch 21 pyOab. CKOIBKO MHHYT JUIHIICS Pa3rOBOpP C
Carreit, ecnu oJHa MUHYTa pa3roBopa CTouT 2 pyosis 50 koreexk.

Ne2. Ha pucyHKe >XKHpHBIMH TOYKaMHU MOKa3aHa ILI€HAa MEIW Ha MOMEHT 3aKpbITHS
OUMpIKEBBIX TOPTOB BO Bce pabouune U B okTsa0pe 2010 rona. [1o ropuzonTanu ykasaHsl
yucia Mecsla, N0 BepTuKanu — IeHa Meau B gojuiapax CIIA 3a Ttonny. [ns
HarJISIAHOCTH KUPHBIE TOUKU HA PUCYHKE COCIMHEHBI JIMHUEH. OnpeneauTe 1o pucyHky
HaWMEHBIIYIO LIEHy MeJIU 3a AaHHbIi nepuoa. Oteet gaitte B qoymapax CILA 3a ToHHy.
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Ne3. B cinywaiilHOM »KcriepyUMEHTE OpOocCaloT TpU WrpaidbHble KocTW. Halinure
BEPOSITHOCTH TOT'0, YTO B CyMME BBINAJIET 6 OUKOB. Pe3ysbTaT OKpYIJIUTE A0 COTHIX.



Ned, Haiinure kopens ypaBHeHus V15 —2X = 3.

NeS. Haiiure 3HaUeHUE BBIPAKEHUS

Ne6. K wmcrounmky ¢ DJIC € = 75B wu BHyTpeHHHM comportusieHneM = 0,4 Om,
XOTAT MOAKIIOUUTHL HArpy3Ky ¢ comporuBienneM @m. Hanpsokenwe Ha — 9ToM
HarpysKe, BHIPAKAEMOE B

eR

BOJIbTAX, Jaercs  Qopmysoi KE+r Tlppy KakoM HauMEHbBIIEM 3HAYCHHH
COMNPOTUBJICHUS HATPY3KW HaNpsKEeHUE Ha Hek OyaeT He meHee 60 B? OTBet Bripazute
B OMax.

Ne7. YcTaHOBUTE COOTBETCTBUE MEXK Y rpadukamMu GyHKIIMKA U HopMyTaMu, KOTO-
pBIe UX 33/1aI0T.
A) ML B) 1, B) ¥

7 L = 1
a1 X . — a1 X x
2 y — X } — 3
1) y=x 2)” 2 3) " x

Omeem ykadicume 6 8uode nocied008amenbHocCmu yugp 6ez npobenos u 3ansamulx 8 yKa-
3AHHOM nOpsiOKe.

x> 3,
4—x>0.

Ne8. Pemnte cucteMy HEpaBEHCTB
Ha xakom pucyHke n300pake€HO MHOXECTBO €€ peLCHUI?
B omeeme ykaosicume nomep npasuivbHo2o eapuanma.



KOHTPOJIBHAS PABOTA Ne 1
TEMA: HAPAJLIEJIBHOCTD IMPAAMBIX U INIOCKOCTEM
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Ne9. Pemmte ypaBHenue *+ < + Bx.
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Nel0. Ot npucrtann 4 K OpUCTaHU B, pacCTOSTHUE MEXKIY KOTOPbIMH paBHO 209 KM,
OTIPABUJIICS C TIOCTOSIHHOM CKOPOCTBIO MEPBBII TEIUIOXO/I, a Yepe3 8 4acoB MOCie 3TOro
CJIEIOM 3a HHUM CO CKOPOCThIO, Ha 8 KM/4 OoJbliel, oTnpaBuics Bropou. Haiinure

CKOPOCTh IIEPBOTO TEIUIOXOJa, €CIH B
oJHOBpeMeHHO. OTBET JaiTe B KM/U.

nyHKT B o00a Temmoxoma mpuObLIH

1 sapuanm

1. OcHoBanue AD Tpanenun ABCD nexwur B
wiockoctd o. Yepes Ttouku B u C mNpOBENEHBI
napajuieNibHbIe MPSIMbIE, MePEeCceKaroIie MIOCKOCTh
o B Toukax E u F cooTBEeTCTBEHHO.

a) KakoBo B3auMHO€E TOJIOKEHHE MPAMBIX EF 1
AB?

0) Uemy paBeH yroa Mexay npsamMeiMu EF u
AB, eciu £ ABC = 150°? TosicuuTe.

2. JlaH IpOCTPaHCTBEHHBIN YETHIPEXYTOIBHUK
ABCD, B xoTopoM nuaronanu AC u BD paBHbI.
CepenuHbI CTOPOH 3TOT0 YEThIPEXYTrOJIbHUKA
COEIMHEHBI [TOCJIEI0BATEIBHO OTPE3KaMHU.

a) BeInosHUTE pUCYHOK K 3a/1ay4e.

0) JIoKaxuTe, 4TO TOTYUCHHBIN
YEThIPEXYTOJIbHUK €CTh POMO.

2 eapuanm

1. Tpeyronsauku ABC u ADC nexar B pa3HbIX
TUIOCKOCTSIX U UMEIOT 0011yto ctopoHy AC. Touka P

— cepenuHa ctoponsl AD, a K — cepennHa cTOpOHBI
DC.

a) KakoBo B3auMHOe moJI0)keHHE MPAMBIX PK 1
AB?

0) Uemy paBeH yroia Mexay npsMmeiMu PK u
AB,ecnu £ ABC = 40° u £ BCA = 80°?
[TosicHure.

2. Jlan mNpOCTPaHCTBEHHBIH YETHIPEXYTOJbHUK
ABCD, M n N — cepeaunsl ctropoH AB u BC

cootBeTcTBeHHO; E €CD,K €DA, DE:EC=1 :
2,DK:KA=1:2.

a) BrimonHuTe pUCYHOK K 3a7aue.

0) Hokaxwure, uto yeTbipexyronbHUK MNEK
€CTh Tparemws.

KOHTPOJIBHAS PABOTA Ne 2
TEMA: IIAPAJVIEJIBHOCTbD IIVIOCKOCTEMU. TETPASJIP U ITAPAJIJIEJIEITUIIE/L.




1 eapuanm
1. TIpsiMbie @ 1 b nexxar B mapasuiesibHbIX
IUIOCKOCTSX 0 ¥ 3. MOryT J11 3T NpsIMbIE OBITH:
a) mapajielIbHbIMU;
0) CKpeInBarOIUMHUCS?
CaenaiiTe pUCYHOK JUISl KQXKI0TO BO3MOKHOTO
ciryyJast.

2. UYepes Touky O, IeXallyld MEKIY
napajulebHBIMU TUIOCKOCTSIMU O M [3, MPOBENICHBI
npsivmbie | 1 m. Tpsimas | nepecekaeT mIocKocTH o U
B B Toukax A; U A2 COOTBETCTBEHHO, MpsiMas M — B
Toukax B u By. Halinurte miuny otpeska 4,87, eciu
A1B1=12 CM, B1O:0B;=3:4.

3. N300pasute napamienenumne/
ABCDA;B;C1D1 u nmoctpotite ero ceuenue
MJIOCKOCTHIO, poxo el yepe3 Touku M, N u K,
sIBJISTIOIITMECS cepearHamu pedep AB, BC u DD;.

2 eapuanm
1. IIpsimble a u b nexar B nepeceKaromuxcs
IUIOCKOCTSX 0 ¥ 3. MOryT J11 3T NpsIMbIE OBITH:
a) mapasuieNbHbIMU;
0) CKpeImuBarOIUMHUCs?
Crenaiite pUCYHOK ISl KaX/10I0 BO3MOKHOT'O
ciryyast.

2. Uepes Touky O, He JeXallyl0o MEXIy
napauieIbHBIMH TUIOCKOCTSMHA 0. M [3, TPOBEICHBI
npsmeie | 1 m. [psimas | mepecekaeT MIOCKOCTH O U
B B Toukax A1 M Ay COOTBETCTBEHHO, MPsSMasi m — B
toukax Bj; m B,. Haiinure nnuny ortpeska A;Bj,
ecii AoBo =15 cm, OB, : OB, =3 : 5.

3. N3o6paszure terpasap DABC u moctpoiite
€ro CEYCHHE IUIOCKOCTBIO, MPOXOMAIICH dYepe3
toukr M u N, sBisiromuecs cepeaquHamu pedep DC
u BC, u Touky K, Ttakyro, uto K €DA, AK : KD =
1:3.

PA3JEJI 2. ITPAMBIE U IIVNIOCKOCTHU BIIPOCTPAHCTBE. KOOPANHATDI
N BEKTOPBI B IPOCTPAHCTBE

OK-01, OK-03,0K-04,0K-07

KOHTPOJIBHASA PABOTA Ne 3 _
TEMA: IEPIIEHAUKYJAPHOCTbD [TPAMBIX U IIVIOCKOCTEHA

ILUIOCKOCTBIO OJJTHOM U3 €r0 IPaHEN.

IpOBE/ICHA

1 eéapuanm
1. lnaronans kyOa paBHa 6 cM.

Haiinure: a) pedpo ky0a;
0) KOCHHYC yTJia MeXIy JUaroHajabio Ky0a u

2. Cropona AB pomba ABCD pagna a, oqua
u3 yrioB paBeH 60°. Uepes ctopony AB

a

~ ctropony AD mpoBenieHa mII0CKOCTh 0 Ha

IJIOCKOCTB 0L HA PACCTOSIHUM 2 o1 Touxn D.
a) Haiinute pacctosuue ot Touku C 110

1. OcHoBaHMEM MPSIMOYTOJIBHOTO
napajuleJIeuIea CIIyKUT KBaapaT; IHaroHajab
napajuienenumnesa pasHa 2/6 cm,aero
namepenust otocstes kak 1 : 1 : 2. Haigure:

napamjiciacnuicaa u MIOCKOCTbIO €TI0 OCHOBAHUA.

2 eapuanm

a) U3MEPEHNUs MapajljieNenunesa;
0) CHHYC yTia MeXJy TUaroHaJIbIO

2. Cropona kBagpata ABCD pasHa a. Uepe3

a

IIJIOCKOCTH Q.

6) I[lokaxuTte Ha pUCYHKE JIMHEUHBIN yTom
nByrpanHoro yrina DABM,
M €aq.

B) HallIUTE CUHYC yIi1a MEXAY IUNIOCKOCThIO
pomba ¥ IIOCKOCTHIO O

PaCcCTOAHUU 2 OT TOYKH
B.

a) Haiigute paccrosiuue ot Touku C 110
IIJIOCKOCTH QL.

0) IlokaxwuTe Ha PUCYHKE JTUHEWHBINA Yol
nByrpanHoro yria BADM,
M Eao.

B) Haiinure cunyc yria Mex.zy II0CKOCTBIO
KBaJpaTa U IIIOCKOCTBIO O.

KOHTPOJIBHAS PABOTA Ne 4
TEMA: MHOI'OI'PAHHUKH




1 séapuanm
1. OcnoBannem mmpamugsl DABC sBisercs
ABC,
KoToporo paBHa a. Pebpo DA mepneHnukyisspHO

MPABWIBHBI  TPEYTOJbHUK CTOpOHA
K mockoctd ABC, a minockocte DBC cocTaBiser
¢ miaockoctbto ABC yron B 30°. Hailigute

miomanab OOKOBOI MMOBCPXHOCTHU ITUPAMUBI.

2. OcHOBaHUEM MPSAMOro Tapajuielenurneia
ABCDA;B;C1D; sisiercss pom6 ABCD, cropona
KOTOpOro paBHa @ u yrou paBeH 60°. IlimockocTs
AD;:C; cocraBiager ¢ INIOCKOCTHEO OCHOBAaHUS
yroJ B 60°. Halinure:

a) BBICOTY poM0a;

0) BBICOTY Mapauie/IeInIe/a;
B) IJI011A]b 00KOBOI1 MOBEPXHOCTHU
napasieNnenunenaa;

r) IIom@aab IMOBEPXHOCTHU IMapaJlJICIICIIUIIC A

2 sapuanm
1. OcHoBanuem paMuIbl MABCD
apngercs  kBaapatr  ABCD, pebpo MD

MEPICHIUKYISIPHO K TUIOCKOCTH OCHOBaHUWs, AD
= DM = a. Haiimure miomanp NOBEPXHOCTH
MUPAMHU/IBI.

2. OcHOBaHHEM IPSMOTO

napamenenunena ABCDA;B;C;D;

sBisieTcst mapayuteniorpamm ABCD,

CTOPOHBI KOTOPOI'O PaBHBI a/2

u 2a, ocTtpbiii yrosn paBeH 45°. Beicora

napajulejienunesa paBHa  MEHbIIEH  BBICOTE

napajuienorpamma. Haioure:

a) MEHBIITYIO BBICOTY TIapajuIeIorpaMMa;

0) yros mexay miockocteio ABCy u
IJIOCKOCTBIO OCHOBAHUS,

B) ILJIOIIA (b OOKOBOM IMMOBEPXHOCTH
napasuieNieuIe/1a;

I') TUIONIA/Ib MOBEPXHOCTH MapaJuIeICIHIIe A,




> wnhe

PA3JAEJI 3. OCHOBBITPUTTOHOMETPUU. TPUTOHOMETPUYECKHE
OYHKIINN
OK-01, OK-02, OK-03, OK-04, OK-05
KonTpoabHas padora no ajaredope u HayajaM aHAJIU3a
no teme «Tpuronomerpnyeckue GpyHKUHW

Bapuanm 1
Haiiti o0nacTh onpeaeneHus 1 MHOXKECTBO 3HaYeHUH QyHKImuU Y = Sin X + 2.
BoisicHuTs, ABnsercs i1 QyHKUUA Y = x? + COS X YETHOI HIIH HEYETHOIA.
Jloka3atk, 4TO HAMMEHBIIMKA TOJI0KUTEIbHBIN eprol GYHKIUHU Y = COS 2X paBeH T.

. 1
Haiitu Bce, mpuHaIexKamye oTpe3Ky [— m; 1] KOpHH ypaBHEHHS SIN X :_\/E C MOMOIIBIO rpaduka

byHKIUH.
[TocTpouTs rpaduk GyHKIMU Y = SiN X — 1 1 HAWTH 3HAYEHHS apPTYMEHTA, TIPH KOTOPBIX (YHKIHS
BO3pacTaeT, IpUHUMAET HauOoJIbllee 3HAYCHHE.

A wbhE

KonTposabHast padora nmo ajiredpe u Ha4yajaMm aHaJIu3a
1o reme « Tpuronomerpuyeckue GpyHKum»
Bapuanm 1
HaiiTu 00611acTh OIpe/ieNieHnsl 1 MHOXKECTBO 3HaUeHHH QyHKIUH Y = Sin X + 2.
BbisicHUTB, ABHseTCA M QYHKIMS Y = X* + COS X 4ETHOII UM HEYETHOH.
Jlokasarp, 4TO HAMMEHBIINN TIOJIOKHUTEIBHBIA NTeprol GYHKINHU Y = COS 2X paBeH T.

. . 1
Haiitu Bce, mpuHaaiexamye oTpesKy [— m; ] KopHH ypaBHeHHs SIN X :_\/5 C MOMOILBIO rpaduka

byHKIMH.
[MocTpouTsh rpaduk GyHKIUU Y = SiN X — 1 U HAlTH 3HAYEHHS ApPTYMEHTA, TIPU KOTOPBIX (QYHKIHS
BO3pacTaeT, IPUHUMAET HaUOOJIbIlIee 3HAUYCHHE.

A wph e

KonTposbHasi paGora mo ajaredpe n HayajaaM aHaJIu3a
1o reme « Tpuronomerpuyeckue GpyHKuum»
Bapuanm 1
Haiiti 00nacTh onpeaeneHns 1 MHOXKECTBO 3HaYCHUH QyHKIMHU Y = Sin X + 2.
BbISCHUT, SBISETCS M QYHKIHS Y = X° + COS X 4ETHO# HIIH HEUETHOIA.
Jloka3arp, 4TO HAMMEHBIINKA TIOJIOKHUTEIBHBIA eprol GYHKINHU Y = COS 2X paBeH T.

. . 1
HaiiTu Bce, mpuHaaiexaime oTpesKy [— m; ] KOpHH ypaBHEHHs SIN X :_\/E C MMOMOMIBIO rpaduka

byHKIMH.
[MocTpoutsh rpaduk GyHKIUU Y = SiN X — 1 U HAlTH 3HAYCHHS ApPTYMEHTA, TIPU KOTOPBIX (QYHKIHS
BO3pacTaeT, IPUHIUMAET HAUOOJIbIIEEe 3HAUYCHHUE.

Lo

KoHnTposbHas padora no anredpe u Ha4ajIamM aHAJIM3A
1o reme « Tpuronomerpuyeckue (PyHKUum»
Bapuanm 2
Haiitu obmacth onpeneneHus 1 MHOKECTBO 3HaUeHUH GyHKIHH Y = 3 COS X.
BeisicHUTS, siBIsieTcs T QYHKIHUS Y = X SIN X YETHOM WIIM HEYETHOM.
. X
=SIn

Jlokasatk, 4TO HAMMEHBIIHIT OJTOKUTEIbHBIN TTeprox GyHKimn Y E paBeH 4.

. 3
Haiitn Bce, npunamiexammue orpesky [0; 2,51] kopHU ypaBHEHUS COS X = —75 C TOMOIIIBIO TpaduKa

byHKIMH.



T o
TocTpouTh rpaduk GyHKIHE Y = COS(X + _J Y HalTH 3HAYCHHS apTryMEHTa, IPU KOTOPBIX (YHKIHS

Y6]':>IBaCT, NPUHHUMACT HAMMCHBIICC 3HAUCHUC.

KonTposbHasi pabora mo ajaredpe m HayajaaM aHaJIu3a
1o teMe « Tpuronomerpudyeckue pyHKum»
Bapuanm 2
HatiTi o0stacTh ornpeenieHus 1 MHOKECTBO 3HaYeHH GpyHKIMA Y = 3 COS X.
BBISICHUTB, siBIIsieTCs 11 QyHKIHS Y = X SiN X YETHOM MM HEYETHOM.

. X
Jloka3aTh, YTO HAMMEHBIIHIA TIOJTOKUTEIbHEIH Tepros] GyHKImn Y = s'nz paBeH 4.
. 3
Haiitu Bce, npunamiexamue orpesky [0; 2,51] kopHU ypaBHEHUS COS X = —?E C IOMOIIIBIO TpaduKa

byHKIHIH.

T o
Toctpouts rpaduk GpyHKuMH Y = COS[X n _J Y HaWTH 3HAYCHHS apTyMEHTa, IPU KOTOPbIX (GYHKIHS

Y6BIBaCT, IIPUHHUMACT HAMMCHBIICC 3HAUCHUC.

KonTposbnasi pabora nmo ajaredpe n HayajaaM aHaJu3a
1o reme « Tpuronomerpuyeckue GpyHKuMm»
Bapuanm 2
Haiitu oGnacth onpeaeneHus 1 MHOXKECTBO 3Ha4eHUN (yHKLUHU Y = 3 COS X.
BbisicHUTS, siBIsieTCs S QYHKIUSA Y = X SIN X Y€THOM WIIM HEYETHOM.

. X
Jloka3aTh, YTO HAMMEHBIIHIA TIOTOKUTENbHEIHA Teproy GyHKIH Y SmE paBeH 4.

. 3
Haiitu Bce, mpunaiexamiie otpesky [0; 2,5m] kopHu ypaBHEHHs COS X = —?E C TIOMOIIIBIO rpaduka

GyHKIMH.

T o
TTocTpouTh rpaduk GyHKIMHE Y = COS[X + _J Y HalTH 3HAYEHUS apTyMEHTa, PU KOTOPBIX (PYHKIIHS

yObIBaeT, MPUHUMAET HaUMEHbIIIee 3HaAUEHUE.

PA3JIEJI 4. TIPOU3BOAHASA UITEPBOOBPA3HASA ®YHKIIUU
OK-01, OK-02, OK-03, OK-04, OK-05

Bapuanr 1
1.HaiiTu npou3BoiHy10 QYyHKIIUN
a) f (X) = X0 — 4) (1 Gamn) B f)= " (1 6am)
6) f(x) = xv3x (1 6amn) X +1

1) f (x) = x* sin 2x (1 6awn)
T
2. Haiitu 3Hauenue mpousBoanoi ¢pykimu f (X) =3Xx +tgx B Touke Xo= E (1 6amm)

3. Peumnts ypasrenue f(X)=0,rme f(X) = x> — 3x% + 3x — 4 (1 Gamn)
4. Pemntb HepaBerctBo g (X) >0 ,rae g(X) = (1— 5x)* (16amn)

1
5. Pewuts ypashenne f(X) =g (X), eco u3pectHo, uto f (X) =4/X 9(x) = §X =5 (1 Gann)



6. Haiitu yrmoBoii koadduiimeHT KacaTelbHOM, MpoBeIeHHOM K rpaduky GpyHKINUN
f (X) = 4—3x+0,5x* B TouKe ¢ aberpccoii X,=2 (1 Gamn)

7. Ha pucynke uszobpaxens! rpadpuk pyukmmu Yy = f(X) 1 kacaTensHas Kk HeMy B TOUKe ¢ abcrmccoi Xo. Haiinure

3HaueHUE MPou3BOIHOI (yHKIHHK f(X) B TOUKE Xo.
v

A

0-3 Gamna — «2», 4-6 6am1oB — «3», 7-9 0amnoB — «4», 10 6amIoB — «5»

Bapuanr 2
1.HaiiTi mpou3BOIHYIO QYHKIIUU
a) f () =X (X +5) (1 6amm) B) f (X) = X +2 (1 6awr)
6) f (x) =x° v/2x (1 6amn) x+1

r) f (X) = X°cos3x (1 Gamn)
T
2. Haiitu 3Hauenue nmpousBoanoi ¢pyukimu f (x) =2x + 3tgx B Touke Xo= 5 (1 6amn)

3. Peunts ypasrenue f(x)=0,tae f(X) =X+ 9%% + 27x — 5 (1 Gamn)
4. Pemmts HepaBernctBo g(x)>0,rme g(x) = (3—4x)* (16amn)

1
5. Pemnth ypaBuenue f(Xx) = g(x), ecim ussectno, uro  f(X) —64/x 900 = EX + 7 (1 Gamn)

6. Haiitu yrmoBoii koadduiimeHT KacaTelbHOM, MpoBeIeHHOM K rpaduKy GpyHKIUN

_ 3 . o
f(x)= 3 X* —4x —5B TOUKE ¢ abCIHCCOi X,=—1 (1 Gamn)
7. Ha pucynke uzo0paxensl rpaduk ¢pynkiwn Y = f(X) 1 kacarenbHas K HeMy B TOUKe ¢ abCICCOi Xo. Haiture
3Ha4YeHue npon3BoHoN QyHkimu f(X) B Touke Xo.

il

0-3 Gamna — «2», 4-6 6amtoB — «3», 7-9 0amnoB — «4», 10 6amIoB — «5»
KonTtponsHas padora

Bapuanr 3
1.Haiitu
MPOU3BOAHYIO
. 2 x*+3
a) f(x)=3x 3 (1 6amn) B) f(x)= * ]x (1 6amm)
x_

6) f(x)= (x* +Decosx (1 amn) T) f(x)=4sin2x—5ctgx (1 6ann)



) T
2. Haiitu 3Hauenue npoussoanoit Gpynkuuu f (X) = Esm 2X g rouke Xo= E (1 6amn)

3. Pemnts ypasuenne f(x)=0,rme f(X) = (X* — 6x + 5)% (1 6amn)
4. Pemnts Hepaseretso g (X) >0 ,rae g(x) = (1- 5x)% (16amwi)

5. Pernnts ypasuenue f (X) =g (X) , ecin u3BectHo, uto T (X) = (2x—1)°, g (X) = 10X + 7 (1 Gamn)

6. Haiitu yrimoBoit ko3 GUIMEHT KacaTeabHOM, MPOBEACHHON K TpaduKy (yHKIIUN
f (X) = 3x* =12X + 5 B TOUKE C AOCIHCCON X = —1 (1 6amm)

x+1
7. CocTaBuTh ypaBHEHHE KacaTenbHoit k rpaduky dynxuun f (X) =

B TOUKC x (=2 (1 Ga)
x-1
0-3 6amna — «2», 4-6 6amioB — «3», 7-9 6amnoB — «4», 10 6amioB — «5»

KoHnTpoabsHas pabota

Bapuanr 4
1. Haitt npou3BOIHYI0 GYHKITHI
1 x2 -6
a) f(x)sz?'—F (1 6anm) B) f(x):t +)x (1 bamm)
X
6) f(x)=(4—x")sinx (I 6amm) r) f(x)=2sin2x—31gx (1 damn)

1 /4
2. HaliTi 3Ha4eHHe IPOH3BOAHON dyHKIMH f(X)= 1 cos4x B TOUKe X, = E (1 bamn)
H

3. Penmts ypaeHeHHe ['(x)=0,rme f(x)= (x* —2x-3)* (1 6amn)

4. Pemuts HepaBeHcTBO g'(x) >0, rme g(x)=(3—4x)’ (16amn)

5. Penmts ypaeHerne ['(x) = g’(x), ecmu u3pectHO, aT0 f(x)=(3x—-5)*, g(x)=96x—-17 (1 6arr)
6. Haiiti yriioBoi KoaqdHITHEHT KacaTenbHOH, IIPOBEISeHHON K rpaduKy () YHKIIHH

f(x)= 2x* +8x—3 B Touke ¢ abemucco x,=-3 (1 damm)

x—1

7. CocTapuTh ypaBHeHHe KacaTenbHOH K rpaduky dynkmuu f(x) = E Touke X,=—2 (1 6amn)

0-3 6amma — «2», 4-6 Gamnos — «3», 7-9 damnos — «d», 10 bammoe — «5»

PA3JAEJ 5. MHOT'OT'PAHHUKHA U TEJIABPALIEHUA
OK-01, OK-04, OK-06, OK-07
1. Teno, NMOBEPXHOCTH KOTOPOI0 COCTOMT W3 KOHEYHOI0 YMCJIa IUIOCKHX
MHOT'0OYI'0JIbHUKOB, Ha3bIBAETCH:
1. YerpipexyronpHuK 2. MHOTOyTONBHUK 3. MHOTrOrpanauk 4. lllecTryronbHuK

2. OTpe3ok, coeMHSAIOIIMII IBe BepPIINHbI NPU3Mbl, He NPUHAJIEKALHE OTHOI
rpaHu Ha3bIBaeTcs:

1. lnaronaneio 2. Peobpom 3. I'panpto 4. Ockio

3. Y npusmbl 60xoBble pedpa: 1. PaBubl 2. Cummerpuuns! 3. [lapansensHbl 1 paBHBI
4. TTapannenbHbl

4.  T'panu mapajiesenuinena He UMelolHe O0LUX BePIIMH, HA3bIBAIOTCSH

1. lIporuBonexammmu 2. [IporuBononoxusMu 3. CUMMeTpUYHbIMU 4. PaBHBIMU

5.  IlepneHauKy.Jsp, ONyLIeHHbI U3 BePIIMHBI MHPAMH/bI HA VIOCKOCTh OCHOBAHMS,
Ha3bIBaeTCsH:

1. Meaunanoii 2. Ocwto 3. /lnaronansio 4. Beicoroi

6.  Touxwu, He Jieskanye B MVIOCKOCTH OCHOBAHHMS MUPAMUAbI, HA3bIBAIOTCH:



1. Bepmmnamu nupamusl 2. bokoBeimu pedpamu 3. JInneiiHbIM pazmepom 4. Bepinnamu

rpaHu
7.  BbicoTa 00K0BOIi rpaHN MPABUJILHOM MUPAMH/IBI, TPOBEIEHHAS U3 €€ BEePUIUHBI,
Ha3bIBAETCS:
1. Meauanoii 2. Anodemoii 3. [lepnenaukymnsipom 4. buccekrpucoit
8. Y kyo6a Bce rpanu: 1. [Ipsmoyrompauku 2. KBagparer 3. Tpameuun 4. PoMObI
9.  Teuo, cocTosilIee U3 IBYX KPYI'OB U BceX 0TPE3KOB, COeTMHAIOIIUX TOYKH KPYTrOB
Ha3bIBaeTCsl:

1. Konycowm 2. Ilapom 3. Lununapom 4. Chepoit

10. ¥ umiamHapa odpasymoiiue:

1. Papapr 2. [Tapamnensasl 3. CumMerpudHsl 4. [TapanienbHbl 1 paBHBI

11. OcHoBaHusi HWJIMH/IPA JIEKAT B:

1. Onnoii mnockoctu 2. PaBHbIx miockoctax 3. IlapamiensHbix miockoctsax 4. Pa3HbIx
IUIOCKOCTSIX

12. TloBepXHOCTH KOHYCA COCTOMT M3:

1. O6pazyrommux 2. 'paneii u pedep 3. OcHoBanus u pedpa 4. OcHOBaHUS U OOKOBO
IIOBEPXHOCTHU

13.  OTtpe3ok, coeTMHAIOLIMIA IBe TOUKH IIAPOBOIi MOBEPXHOCTH U MPOXOAAIINIA Yepe3
LeHTp mapa, Ha3biBaeTcsi: 1. Paguycom 2. Llentpom 3. Ocwio 4. Jluamerpom

14.  Kpyr konyca Ha3piBaercs: 1. Bepmunoii 2. [lnockoctsio 3. I'panbio 4.
OcHoBaHuneM

15.  OcHoBaHuUS NPU3MBI:

1. ITapamiensusl 2. PaBHbl 3. [lepnenaukymsipusl 4. He paBHbI

16. Haiigute 00béM Ky06a co cTOpOHOIT 4cM.

17. Paamyc ocHoBanusi umiauHapa 1,5 cm, Beicota 4cm. HaiiTu 00beM 1 miiomaap
0OKOBOM MOBEPXHOCTH.

18. Odpa3yromas konyca 10cm, a BbicoTa 8cm. Halinnte 00béM KoHyca.

19. TLromaan nmoBepxHocTH mapa pasHa 36 cm’. Haiixnre 06béM mapa.

20. HaiiTu AMaroHaJb NPsIMOYIoJbHOI0 NapaJjliejenumnena, ecJau ero u3MepeHust
paBHbI 5 cM; 8 cM; 4/2 cM. BbI4ucauTh 00beM.

21. CeueHneM KOHYCA SIBJISIETCS PABHOCTOPOHHUI TPEYrOJBLHUK CO CTOPOHOI 8cm.
HajiguTe noJiIHy10 NOBEPXHOCTH KOHYCA.

TECT «MHOI'OI'PAHHHUKH U TEJIA BPAIIIEHHA)»2 ¢apuanm
1.  MHoOrorpaHHMK, KOTOPbIil COCTOMT U3 ABYX INIOCKMX MHOTOYI0JIbHUKOB,
COBMeEIIEHHBIX Napaljie/ibHBIM MePeHOCOM, HA3bIBAETCSI:
1. IMupamupoit 2. [Ipuzmoit 3. Hmwmanpom 4. [Napamnenenuneaom

2.  EcJau 60xoBbIe pedpa Npu3Mbl NePHEHINKYJISIPHBI OCHOBAHUIO, TO MPU3Ma
SIBJISIETCSI:

1. Hakmonnoit 2. [IpaBunbHoii 3. [Ipsimoii 4. Bemmykinoi

3. Ecau B ocHOBaHUM MPU3MBI JIESKUT NAPAJLIEJ0OrPAMM, TO OHA SIBJISIETCS:

1. IlpaBuneHOM pusmoii 2. [Napamnenenunenom 3. [IpaBHIEHBIM MHOTOYTOJIBHUKOM 4.
[Tnpamuoit

4.  MHOrorpaHHHMK, KOTOPbIi COCTOUT U3 MJIOCKOT0 MHOTOYT0JIbHUKA, TOUKHU H
O0TPE3KOB COeTUHSIIONIUX UX, Ha3bIBaeTcsi: 1. Konycom 2. [Tupamupoii 3. [Ipuzmoii 4. [llapom

5. Otpe3ku, coeqUHAIONINE BePIIMHY MUPAMH/IbI ¢ BePIIMHAMU OCHOBaHUS,
Ha3bIBAIOTCH:

1. I'pansmu 2. Croponamu 3. boxoBsiMu pedpamu 4. JnaroHansimu

6. TpeyronbHasi nupaMua Ha3bIBaeTCH:

1. IlpaBunbsHoOM nupamunoii 2. Terpasapom 3. TpeyronbHoit nupamuaon 4. HakionHou
MAPaMUI0N

7. K npaBwjibHbIM MHOTOrpanHukaM He oTHocuTesi: 1. Ky6 2. Terparap 3.

Ukocasnp 4. [lupamuna



8. BbicoTra nupamuas! saBasercs: 1. Oceio 2. Meauanoii 3. Ilepnenaukynsapom 4.
Anogemoii

0. Otpe3ku, coeqUHAIONINE TOYKH OKPY’KHOCTell KPYroB, Ha3bIBalOTCH:

1. I'panstmu umuHApa 2. O6pasyromumMu nuiauHapa 3. Beicoramu mumaapa 4.
[TeprieHauKyIsIpaMu UIAHAPA

10. IIpsimasi, npoxoasasi Yepe3 HEHTPbl OCHOBAHUI HA3bIBAETCS:

1. Ochro mummHApa 2. Beicotolt mwmHapa 3. Paamycom nmnwaapa 4. Pebpom mummHIpa

11. Teno, kKOTOpPOE COCTOUT U3 TOUYKH, KPYra M OTPe3KOB COeIUHSIOIINX UX,
Ha3bIBaeTCs:

1. [Mupamumoit 2. Konycom 3. [llapom 4. Hunmmaapom

12. TeJso, KOTOpPOE COCTOUT U3 BCEX TOUYEK MPOCTPAHCTBA, HA3bIBACTCSH:

1. Cepoii 2. lllapom 3. Hunmuuaapom 4. Ionychepoii

13. TI'panununa mapa naspiBaetcsi: 1. Cepoii 2. [llapom 3. Ceuennem 4.
OKpy>KHOCTBIO

14. BokoBasi I0BePXHOCTb IPU3MBbI COCTOMT U3:

1. [TapannenorpammoB 2. KBaapartos 3. Pom6oB 4. TpeyroyibHUKOB

15. K npaBWibHBIM MHOTOTPAHHMKAM OTHOCATCS:

1. Terpazap 2. Ky6 u momexarap 3. Oxraszap u ukocasap 4. Bce oTBeThI BEepHBI

16. Pagumyc ocHoBaHus HWJIMHAPA 2,5 cM, BbIicoTa 12¢m. HaiiTn 00beM 1 mutomanb
00KOBOW MOBEPXHOCTH.

17. Hajigute NOJIHYI0O IOBEPXHOCTH Ky0a co CTOPOHOI 4cM.

18. Odpa3yromas konyca 10cm, a BbicoTa 8cm. HaiiinTe 60K0BYI0 IOBEPXHOCTb.

19. Imametp mapa 12cm. HaliguTe njiomaab MOBEPXHOCTH IIapa.

20. HaiiTu AMaroHajb NpsiMOYroJibHOI0 NapaJjiiejienumnena, ecjau ero usMepeHust
paBHBI 6 cM; 9 cM; 6/3 cM. BeIuncanThb 06beMm.

21.  OceBbIM ceueHHEM IIHJIMHIPA SIBJISETCS KBAAPAT, IVIOMIAAb KOTOPOro 16em°.
HajiguTe 60K0BYI0 NOBEPXHOCTH IUJIMHPA.

KJIIOY K TECTY
MHOI'OT'PAHHHUKH U TEJIA BPAIIIEHUSA
B |[1|2|3|4|5|6|7|8]9|10/ 1|11 1|1 1|1 1122|222
112|3|4|5|6|7|8[9[0]|1|2]|3]4
Bl |3 4|13 |1|4|1|2|2[3|4[3|4[42|1|4]2[3]2[3]1]3]1
B2 | 2] 2]3]|2 3 4 2] 1] 2]2|1]3|]2|3|1[4]4[3]1]2]1

PA3JIEJI 6. CTEIIEHU U KOPHU. CTEIIEHHAS,IIOKA3ATEJIbBHASA "
JIOTAPUOMHNYECKASA ®YHKIIUAU
OK-01, OK-02, OK-03, OK-05, OK-07

KonTpoabHas padora no ajaredope u Hauajam anaausza Nel
«/lerumocms uuceny (MpoPpUIHHBIA YPOBECHB)
1 sapuanm

1. Haiiti octaTok oT aejienust 485638 Ha 5, He BBIIOIHSAS IEJIEHHUSL.

. 57 25
Haiitn nocieaioro mudpy uncna 3 + 47,

15 27
Jloka3atp, 4TO YHCIIO 9" — 3 nenurcs na 26.
Harypanbusie uncna 8n + lu Sn + 2 nensrcst Ha HatypaibHoe yucio m # 1 . Haiitu m .

aRrwDd

Jlokasats, uto ypasuenue 26x + 39y = 15 He umeeT uenounciIeHHbIX pENICHHUI.




2 2 .
6. Jloxasatk, uto ypapuenue X — ) = 230 He UMeeT LeNOUHCICHHBIX PEIICHHIA.

KonTpoabHas padora no ajaredope u Hauajam anaausza Nel
«/lerumocms uuceny (MpoPpUIHHBIA YPOBECHB)
2 sapuanm
1. Haiitu ocTaTok oT AcaeHus 728362 Ha 4, He BBIIOIHAS JEJICHHUS.
Haiitu mocnennroro nudpy uucna 9%+ 2%
Jokasars, 4to uncio 2°° + 4'° nemures na 17.
Harypanbusie uncia 6n + 5 u 7n + 5 nensrcs na narypansaoe uncio m # 1 . Haiitu m .
Jlokazatk, uto ypaBHenue 30X + 45y = 11 ne umeer nenouncneHnbx penenuii.

© g hsrowd

2 2
JlokazaTh, 4TO 4HCIO A = (x — y) (x +y+ 1) nenuTcs Ha 4 mpu Jr00bIX LENbIX X U ).

KontposabHasi padoTa nmo aaredpe n HayajJiaMm aHaiau3a Ne2
«Anzeopauueckue ypasnenus» (6a30BbIii yPOBEHb)

1 BapuanT
1) BBINOJHUTH JCTICHUE MHOTOYWICHA x4 + 3x3 - leZ —43x + 60 Ha MHOTOUJIEH
x°+2x — 3.

2) Pemmth ypaBHEHHE 2x° —x*—13x—6=0.
3) Bo3sBecTH B CTeNeHb (x + 3)4 :

(x2+y2=10, (xy—x+y=T1,
4) PemuTh cCTEMYy YpaBHECHUIL: ) %[x eyd 0 o+ x—y=13;

% [2x*=3xy +2y*=4,
B)
|2x*+ 3y *=14.

KonTposbHasi pabora no aaredpe nu Hayanam aHaamnsa Ne2
«Anzeopauueckue ypaenenusa» (0a30BbIN YPOBEHbD)
2 BapMaHT

4 3, 2 2
1) BbINONHUTE JeeHne MHOrouneHa X — 9"+ x"+81lx + 70 44 ymorouwnen X —4x — 5,

2) PemuTh ypaBHEHUE 3x°-10x°—-9x + 4 = 0

5
3) Bossectu B cTeneHb (x B 2) :

(x2-y2=16, (xy—2(x+y)=2,

4) Pemmth CHCTEMY YpaBHEHHI .  a) 4 6 by +x 4y = 29

) y2—xy+x? =21
B
y2 —2xy+15=0.

KonTpoabHas padora no ajaredope u Hauajgam anaausa Ne2
«Anzedpauueckue ypasnenusny (npouIbHBINA YPOBEHD)
1 BapuanT

1) BhIIOIHUTE J€ICHHE MHOTOYICHA x4+ 3x3— 21x2— 43x + 60 wa muOrOUNEH

X+ 2x - 3.



2)

3)
4)
5)

N 4 3 2
He BrImosHsIs aenenus, HAMTH OCTATOK OT JeJeHus MHoroujena X + X + 7x"+x+ 3 ma
JIBYWIEH X — 2 .
3 2
Pemmts ypasuenne 2x° —x —13x—6=0.
4
Bossectn B creners (x +3)° .

Pemnts ypaBHEHME (x + 1)(x + 2)()6 + 3)()6 + 6) =168x°.
[2x°—3xy +2y°=4,

6) Pemuth cuctemy ypaBHEHU

[2x*+3y?*=14.

KonTpoJsbHasi padora nmo ajredpe u Hayajaam aHajamnza Ne2
«Anzeopauueckue ypasnenusny (NpoUIbHBINA YPOBECHD)

2 BAapHAHT
5) BBINOIHATE JIeTIEHHE MHOTOYICHA =9+ x*+81x + 70 ma muorowren x’—4x - 5.
6) He BbIoOHSS ACTICHUS, HAWTH OCTATOK OT JICJICHHUSI MHOTOUICHA 2x* = x*— 2x° + 3x na
nBywieH x — 1 .
7) Pewmuth ypaBHEHHE 3x*-10x*-9x +4=0.
5
8) Bo3sBectu B cTEIeHb (x - 2) .
9) PewmuTh ypaBHEHHE (x — 1)(x — 3)()6 + 2)(x + 6) =72x°.

fyz—xy+x2: 21,

10) Pemmmth cucreMy ypaBHEHUN {

|y?—2xy+15=0.

KonTposbnasi pabora mo anredpe n Hayanam anaau3a Ne3 A-10
«Cmenens c oelicmeumensvHblm nokazamenem»  (0a30BbI yPOBEHB)
1 BapuanT
1 1
1) Borancnuts: a) 2° - 642 —643:27 0) 3\/4 +24/2 - \/4 —2J2 .

2) Yupoctuts Beipaxerne npu a > 0,6 > 0:

~33/n6 , 2
a)a a e

3) CokpaTHTh ApOOH

1 J2+1
’ 0) ( \1 -aﬁu.
34_ \a\E—lj

4) CpaBHHTH YHCIa: a) ﬁ " méf , 0) (E\‘fzn 1.
.8 6 \3)

. o o 1 2
Haiitin cymMy OeckoHEYHO yOBIBaIOIIEH reOMETPHYECKOM MPOTPECCHH, eClI &, = ey
KonTposbHasi pabora mo aiaredpe n Hayanam anaau3a Ne3 A-10
«Cmenens c oelicmeumenvuvim nokasamenem» (0a30Bblii ypOBEHb)
2 BAapUAHT

1 1

1) Beruucnuts: a) 8::2"+372. 81I, 0) 5\/17 — «/E -5\/17 + \/E :



2) Yupoctuts Beipaxerne npu a > 0,6 > 0:

(e‘ﬁ”)ﬂ” _ 34]_‘;.; -

5

a) ———, 0)
a4/ ata’

3) Haiitu BTOpOi#i wieH OECKOHEYHO YOBIBAIOIICH T€OMETPHUCCKOM MTPOTPECCUH, €CITH CyMMa e

ujeHoB paBHa 1~ , a 3HaMeHaTelb paBeH .

3 4

KonTposbnasi pabora mo anredpe n Hayanam anaiau3a Ne3 A-10
«Cmenens c oelicmeumensHblm nokazamenem»  (NpopUILHBIN YPOBEHB)
1 Bapuaur

1

1
1) Berupcants: a) 27 .642 — 643 !2_1, 0) {/4+ 2‘\'6 . \1/4 — Q\IE .

2) Ynpoctuts Beipakernne npu @ > 0, ¢ >0:

4. 5 o241
aa‘e’ _ { 1 J J34
i e 6) ca’™,

a)

Ve T
B Ja®l —a
3) Coxparuts apods mpr a >1 ——yp—r.
a—2a*+1

1

4) 130aBuThcA OT HPPALHOHAIPHOCTH B 3HaMEHATEIE IPOOH %/_7‘ .
V3+4/2

3 aa a-’
5) YOpocTHTh BEIpaKEHHE -+ 9 : 1
> —a

a+3a’ 3—a?

2

2) B OeckoHeuHO yOBIBAIOIICH F€OMETPHUUECKOM MPOrPECCUH TIEPBBIN WieH Ha 9 OOJIbIIE BTOPOTO.
CymMa nporpeccuu, COCTaBICHHON U3 WIEHOB JIaHHOM NMPOrpeccur ¢ HeUeTHBIMU HOMepaMu, Ha 12
0O0JIBIIIE CYMMBI TPOTPECCUU, COCTABIICHHON U3 YJICHOB IAHHOW MPOTPECCUU C YETHBIMU HOMEPAMH.
Haiitu 3Ty nporpeccuto.

KoutposabHasi padoTa no ajnreope u Hayajam anaaun3za Ne3 A-10
«Cmenens c oeticmeumensHblM nokazamenem»  (NpopUIBHBIN YPOBEHB)

2 BapMaHT
1 1

1) Beruucnuts: a) 8::2%+37. 81I, 0) 5\/17 — \/E -5\/17 + \/E :

2) Yupoctuts Beipaxkerne npu a > 0,6 > 0:



2) Ya 6 [gﬁ”)ﬁﬂ. |
14/ g% 3 ? gdﬂﬁ )

a+d~a+4

3) Cokpatuts 1pobs npa a > 1 ﬁL

a’ +2a

4) M30aBuThCA OT HPPAIMOHATBHOCTH B 3HAMEHATENE APOOH

o) N NG - au.zj
aj+2% 4-a 2-a”

5) YOpocTHTh BEBIpaKeHHE

3) Haiitu cymmy 0€CKOHEUHO yOBIBAIOIICH ICOMETPUUECKOM MPOrPECCHH, €CIIH CyMMa BCeX e
YJICHOB, CTOSIIIIMX Ha HEYETHBIX MECTax, B 4 paza O0JbIlle CyMMbI BCeX €€ WICHOB, CTOSIIUX HAa YETHBIX
MECTax, a CyMMa IEPBBIX TPEX YWICHOB IIPOrPECCHU paBHA 63.

KonTponbnas pa6ora mo anredpe u HayanaMm aHaiau3a Ned
«Cmenennas gpynxuus» (6a30BbIl YPOBEHbD )

I eapuarm
1) Haiits 0b1acTs onpegenenua yakuun vV =42 4+ 0,3x .

~ R - =
2) HsobpasHTe sckH3 TpadHKa GYHENHH V = X H NepedHcIdTh ef 0CHOBHBIE cBoHcTBa. IToab3yack
CBOHCTBAMHE 3TOH GYVHKIHH:

a) CpaBHHTB C eJIHHHIIeH (0,95)£ ; 0) CpaEHHTE (— 2\}’5 )T i (— 3\!6 )? .

3) PemnTh YpaBHEHHE:

a) Yx+2=3: Vl—x=x+1: mV2x+5-Jx+6=1.

—— >0 = (7-x)2+x%)<0.

4) YcTaHOBHTB, PABHOCHIBHEL IH HepaBeHCTBA 5
X

5) Haiite byHEEIHIO, 00paTHYIO K QyHKOME )V = —— . VKa3aTb eé 0DIacTh ONpeeIeHHS H MHOKECTEO

3HadeHHH. fBNgeTcd TH 3Ta (PYHKOHT OrpaHHYeHHOH !

KonTponbnas pabora mo anredpe n HadajaaM aHanausa Ned
«Cmenennas pynxkyusn» (0a30BbII YPOBEHB)

2 sapuanm

1) Haitrn obacte onpenenerns pyakupn v =4/3x — 7 .

— s el 5 =
2) Hso0pasuTh 3cKHS rpaduka QyHKOHE ) =X H NepedHcIHTh e& OCHOEHEIE CEOHCTEA. [Toab3yiach

cBOHCTBaMH 3T0H dyHKIHE:

a) CPaBHHTE ¢ IHHHIICH (1,001)"; 0) cpaEHHTE (—3\!’5]611 (— 5\/’:_‘3)['

3) PemnTe ypaBHeHHe:

Vx+12=2: ovx+l=1—-x;: 3x+1—-+Jx+8=1.

4) VYcTaHOBHTH, paBHOCHIBHEI JIH HepaBeHCTBa {3 - .'r)[]x‘ + 5) >0 H‘x—_3 < 0.

N +2




2

1) Haiitu QpyHKIMIO, 0OpAaTHYIO K QYHKIHN Y= . Ykazatp e€ 0051aCTh ONpe/IesIeHUs] 1 MHOKECTBO

xX+2
3HAYCHUU. SIBIIsAeTCS 1M 3Ta QYHKIIHSI OTPAaHIMIECHHOM ?

KonTponbnas padora mo anredpe n HadajaaM aHaiau3a Ned
«Cmenennas gynxyusy (NpopUIBHBIN YPOBEHB)

1 sapuanm
1) Haiitu o6nacts onpenenenus pynkiuu ¥y =+/1 —x + /4 — X

2) W3006pa3uth 3cku3 rpaduka GyHKIHN ) = (x — 1)7 + 2 ¥ nepevynciIuTh eé OCHOBHbIE

CBOMCTBA.
3) Pemmwmth ypaBHEHHE:

1) Vx+2+1=0, 2) 24 +/x* +5 =3,
3)5—x— /x+7=0, 4)+3x*+5x+1+/3%+5x+8 =7.
(\/x—1+\/y+1:3’

4) PewmmwTh CHCTEMY ypaBHCHHIA {

lxy=5-x+y.
5) PemmTh HepaBeHCTBO +/x’+2x—8 >x—4.

KonTposbHas padoTa nmo anredpe u Hayanam anaiau3a Ned
«Cmenennas gynxyus» (IpopUILHBIN YPOBEHB)

2 sapuanm
1) Haiiti o6macts onpenenenus yHkun VY =~/ X +2 + 5 —4x — x*

2) W3006pa3uth 3cku3 rpaduka GyHKIHN ) = (x + 1)4 — 3 ¥ epeuYncInTh €& OCHOBHBIE

CBOWCTBA.
3) Pemuth ypaBHEHHE:

) Vx +/x+1=-2, 2) V11 —*+7 =3,
3)2-x—+/x+10=0, 4) xX*~5x+16-3vx*~5x+20 =0.

[ X — 20
X — y + _X = ]
4) PemmwTh CHCTEMY ypaBHCHHIA X+y X+y

xX’+y’=34.
5) Pemmts HepaBeHcTBO /8 4+ 2x —Xx° > 6 — 3x .

KonTpoabHas padora no ajaredope u Hauajgam anaausza NeS
«IToxazamenvnas ¢pynrkyusa» (6a30BbI ypOBEHb)
1 Bapuaur

1. Cpaenuts uncia: 1) S a5, 05" e 05",
2 3x
2. Pemuts ypaeHeHHe: 1) (%) =25 ) 4+27=-20=0.
8

3V 1
3. PemmuTh HEPABEHCTEO | — l >1—.
4) 3



= xj'—l

2
Tl S
13)

4. Pemwuts HepaseHCTEO: 1) («E}Lﬁ <%, 2) (

x—y=4,
5 =25.

5. PemwTs cHETEMY YPABHEHHHA {

6. (momonuuTensHo) PemnThs yparHeHHE T 4377 =259 4 3.0%,

KonTpoabHas padora no ajaredope u Hauajgam anaausza NeS
«llokazamenvnan ghynkyusn» (6a30BbIi YPOBECHB)
2 BapMaHT

i 1
CpaBauTs uncaa: 1) 0.,5_”’ u 05", 2)6° u 6%,
2. Pemwuts ypasHenue: 1) (O,I)zx ‘=10, 2)9°-7-3*-18=0.
IR

3. PeInuTE HEPAECHCTEO [IEJ {E,

x4
4. Pemwuth HepaBeHCTEO: 1) (iﬁ}nb >$, 2) (1 ?] <1.
\
5 p L |x+y=-2,
- Pemmurs cuctemy ypasHemmi | 5, o

6. (momonHuTensHo) Pemute ypasmerme 377 +3° =5.2" —17.2".

KonTpoJbHas padoTa nmo ajaredpe u HayajgaMm anaan3a Ne5

«Ilokazamenvnan pynxyus» (npoGUILHBIA yPOBEHb)
1 BapunanTt

1) Cpasuuts umcIa [5_;;-)‘”" u (S_E)—I'},d'
2) Pemmrs ypasmerme: a) (0,1)7 =10, &) 9" -7-3"-18=0.

g 46 | X
3) PemwuTs HepaBeHCTEO: a) (‘5\}@)} ‘ >§, 8) (l%) <1.
4) Pemwuts ypaBHeHHE 27 =3 =2 463",

5) Pemuts rpadiueckH HepaBEHCTEO (E} <6+x.

=2
6) (gom.) PemunTh HEpaBeHCTEO [a] >3k

KonTpoJbHas padoTa nmo ajaredpe u HayajgaMm anaan3a Ne5

«IToxazamenvhas pynxkyun» (NPOPUILHBINA YPOBEHB)
2 BapMaHT

1) CpaBuuTS uncia {:‘T —3) e H (ﬂ'— 3) ‘.

2-3x
2) Pemwuts ypaeHeHHE: a) [%j =25, 0)4"+2°-20=0.

X1
3) PemuTh HEpAaBEHCTBO: 4) (\}’5]’4 <%, o) [%] =1.



4) Pemurs ypasmemme 3 +8-57'=5""+410-3"",

5) Pemmuts rpadmuecckn HepapeHeTBO 2 = 3X — 1.

|x| +2
. 1
6) (mon.) PemmuTes HepaBeHCTEO 4' ! < {F] .
)]

KonTposbHasi pabora mo anredpe n Hadasnam a"Haansa Ne 6
«lozapugpmuueckan gynkyusn»
1 papuant

—2logy3

1) Bermemurs: 1) log, 16, 2) 577, 3) log 135 - log, 20 + 2log, 6.

ral

2) Cpapmutpumcia log,— ulog, —.
=4 *

3) Pemmuth ypapHEHHE lUgS(ZI - l;l: 2.

4) Pemwurs HepaseHcTBO 108, (x - 5) >1.
3

5) Pemmuts rpadmuecku ypasHeHHEE [0g3;x = f—c

6) Pemuts ypasmemne log, x + logﬁ x=14.

7) Pemuts Hepasencto: 1) log:(10 — x) + log:(x —3) = -1
2) log; x—2log, x<3.
8) (Jomonmurensno) Pemuts ypasuenme log,  (3x—2)=3-2log, ,(2x—1).

KonTpoasbHas pabdora no ajaredope u Hayajam anaausza Ne 6
«lozapugpmuueckan ghynkuyusn»
2 BapMaHT

1) Bsramcauts: 1) log.j%, 2) 277 3) log, 56 +2log,12 —log, 63.

6
2) Cpasmmtsumcta log,— = log,—.
F !
3) Pemuth ypasHEHHE |0g4(2x + 3): 3.
4) Pemmuts mepasenctso l0g, (:c - 3)) 2.
3
5) Pemmuts rpadrueckn ypasuenne log, X = x'—1.

2

6) PemuTh ypaBHEHHE ]Ogﬁ X+ ]ng x=10.

7) Pemmnrts mepasenctso: 1)log, (x - 3) +log, (9 - x) >-3 |
2 2

Dlog; x—3log, x<4.
8) (HomonuutensHo) Pemuts ypasuenue log, (2){ + l) =1+2log, ., (3)[ + ]).



KonTpoabHas padora no ajaredope u Hayajgam anaausza Ne7
«Tpuzonomempuueckue popmynot»
1 eapuanm

Sm 3n
1) Haiite snagenme smpaxerma: 1) sin150°, 2) COST, 3) IgT.

. 5 /1
2) Boruncants SIN X, CO8 2, ecaH COSKY = o  O<a< R

sin(a — B) + sin Bcosa
g '

3) YopocTHTB BEIpaKeHHE

2sin2a + cos[%r - a‘] —sin(7 + &)

.(31: ]
1+sin|l ——«o
2

=-2sing.

4) IorasaTh TOKIECTEO

KonTposbHas pabora no aaredpe nu Hayasnam a”Haansa Ne7
«Tpuronomerpuueckue Gpopmyibi»
2 BapUAHT

. 4
1) Haittu smauenne saipaxenna:  1)cos315°, 2) SlnT, 3) FngOo.

) . 9 /4
2) Beiumcauts COSC, SIN2QY, ecmm SINE=— 0 — <X <TT.

sinasin B — cos(a — )

ctgf

3) YupocTHTE EBIpaKCHHE

sin’ (7 — &)+ cos2a + sin(g —~ a']

4) IoxrasaTh TOXKIECTBO = 5 clg.

sin 2¢¢ + cos ?—af

5) Pemmuts ypapHeHme SIN 3XCOs X =cos3xsinx —1.

KonTtpoJsbHasi pabora mo aaredpe n Hadanam anajamnsa Ne8
«Tpuronomerpuyeckne ypaBHeHHs»
1 BapuaHT

1) Pemwuts ypasuenue: 1) -\/EC{)Sx— 1=0, 2) 3Ig2x+«/§=0.



2) Hafitu Bece KOPHH YpaBHEHHA sinf = —% Ha OTpE3KeE 10;3;*'!].
3) Pemwuth ypaBHEHHE:

1) 3cosx—cos’ x=0,

2) 6sin’ x —sinx=1,

3) 3sinx —Scosx =0,

4) sinbx —sin4x =0,

o |
3) 51n‘x+ccsdx200522x+i,

6) Scosx+ 2sinx=3.

KonTposbHas paGora no aaredpe u Hauainam aHaansa Ne§
«Tpuronomerpuyeckne ypaBHeHH»
2 BapMaHT

1) Pemwuts ypaBHEHHE: I}ﬁsinx—lzﬂ, ZJIg%—Jg:U.

X
2) Hafitu Bee KOPHH YpaBHeHHA COS— = Ha OTpPE3KE IU;47£ ]

b | =

3) Pemnth ypaBHEHHE!
1) sin® x—2sinx=0,
2)10cos’ x + 3cosx =1,
3) Ssinx+ 2cosx=0,
4ycosSx+cos3x=0,
5) sin’ x + cos' x=sin” 2x —%,

6) cosx+3sinx=2.



