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DOH/IbI OLEHOUYHBIX CPEACTB YUeGHOIH AMCLMMIMHDI paspaboTaHbl B COOTBETCTBHHU C:

> npuKasoM MuHucTepeTBa 06pasoBaHus u Haykn Poccuu ot 17 mas 2012 roma Ne413 «O6
YTBEPHKACHHUH  (eAepanbHOro  rocyaapeTBEHHOrO — 06pasoBaTeNbHOrO CTaHJapTa CpeaHero o6uero
o0pasosanus» (3apeructpupoBato B Muuuctepctse roctuumu Poccnn ot 07 nions 2012 roga Ne24480) (s
penakuuu Iprkasos Munucrepcesa oGpazosanus u Hayku Poceun ot 29.12.2014 N 1645, ot 31.12.2015 N
1578, or 29.06.2017 N 613, INpukasos Munucrepcrsa npocsetuenns Poccun ot 24.09.2020 N 519, ot
I11.12.2020 N 712, ot 12.08.2022 N 732);

> TNpUMEpHbIMH  (OHAAMM  OLIEHOUHbIX CpeacTBo  Ouieobpa3oBaTebHOW  JUCLIMIUIMHOM
«Maremarunka», pacCMOTpEHO Ha 3acefiaHuu Ilexaroruueckoro cosera ®IBOY ATIO UPIIO, npotokon
Nel3 ot 29.09.2022, yrBepkaeno Ha 3acenanuu CoBeTa Mo OLEHKE CoZlep)KaHUsl U KAauecTBa MPHUMEPHbIX
nporpamm o01eo6pa3oBaTebHOro LUKIIA CPeHEro NpohecCHOHAIBLHOrO olpaszoBaHusi, npotokosn Nel4 or
30.11.2022 rona

Opranusauus-pa3spaboTunK: rocyJapcTBEHHOE O10IKETHOE yUpexaeHue KanunuHrpaackoii
olnactu npodeccruonanbHas obpasosarenbHas opraHu3aims « TeXHONOrMYecK il KOJIe K
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PaccmoTpenbl Ha 3acenanuu  Meroamueckoit kadempbl «MaremaTHUeCKHX, ecTecTBeH ay4HbIX
AWCLMIIMH ¥ HHDOPMALMOHHBIX TEXHOMOTHIY.  [TpoTokoa Ne 06 ot 15 tespans 2024 roga
X
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I. IHacnopr ¢oHA2 OLIEHOYHBIX CPEACTB

1.1 ObsacTs npuMeHeHust (POHIA OLEHOYHBIX CPEACTB

@oupel onieHOYHBIX cpeAcTB (POC) nmpeaHa3HaueHBI I OLICHKH PE3YJIBTaTOB OCBOCHUS YUECOHON NUCIIUILITUHBI
OV /.13 Matemaruka. @OC BKIII04aeT KOHTPOJIbHBIE MAaTEpUaNbI Ul MPOBEACHUS BXOJHOTO, TEKYILIET0 KOHTPOJI,
MIPOMEXXYTOYHOH aTTecTanuu B (hopMe IK3aMeHa.

B pesymbrare ocBOeHHS Y4eOHON JTUCITUTUTHHBI OV.13 MaremaTnka y o0OYyYarommuxcsi JOJDKHBI
copMUpPOBaHbI pe3yIbTATHI:

IIpenMeTHBIE pe3yJIbTAaTHI HA YIJIy0JEHHOM YPOBHE OTPAaKAIOT:

JPy O0l. Brnagenme MeTomaMH JOKa3aTENbCTB, AJITOPUTMAaMH PEIICHUS 3a7ad; yMeHue (HOpMyIHpoOBaTh
OTIpeNeIeHNs, aKCHOMBI U TEOPEMBI, IPIMEHATH MX, IIPOBOJUTH JOKa3aTeIbHbIE PACCYKACHUS B XO/I€ PEIICHMS 3a/1a4;

[Py 02. YMeHue onepupoBaTh MOHATUSMH: CTEIICHb YHCIIA, JIOTapU(M YMCIIa; YMEHUE BBINOJIHATH BEIYMCICHUE
3HAYeHHWH U MPeoOpa3oBaHMsl BBIPAKEHUH CO CTENEHAMHU W JorapupMamH, Mpeodpa3oBaHus APOOHO-PAMOHAITBHBIX
BBIPAKCHU;

[Py 03. YmMmeHue omepupoBaTh MOHATUSAMH: pallMOHAJbHBIE, WppalMOHANbHbIE, MOKa3aTelbHbIE, CTEIEHHBIE,
norapuMUYIECcKHe, TPUTOHOMETPHUYECKHE YPABHEHUS M HEPABEHCTBA, X CHCTEMBI,

[Py 04. Ymenue orepupoBaTh MOHATHUSAME: (DYHKITHS, HETpephIBHAS (PYHKIMS, MTPOMU3BOAHAS, TIEPBOOOpaA3Has,
OIIpEJCNICHHBIH WHTETpal, YMEHHE HaXOOUThb TPOW3BOJIHBIC JIIEMCHTApHBIX (QYHKIHHA, HCIONB3Ys CHpaBOYHEIC
MaTepHuajbl; HCCIENOBaTh B MNPOCTEHIIMX ciay4asx (YHKIMM Ha MOHOTOHHOCTb, HAaXOOUTh HauOOJbIINE W
HaWMEHbIIINE 3Ha4eHHUS (YHKIHNA; CTPOUTH Ipa()Kii MHOTOWIEHOB C WCIOJB30BAaHHEM arlapara MaTeMaTHIeCKOTO
aHaM3a; MPUMEHSTh IPOU3BOIHYIO TIPY PEIICHUH 3a[a4 Ha JBIDKEHHE; penlaTh MPaKTHKO-OPHUEHTHPOBAHHBIE 33aa9n
Ha HauOOoJNbIIME U HAMMEHBIINE 3HAUCHHS, Ha HAXOXKIEHHUE Iy TH, CKOPOCTH U YCKOPCHUS;

[Py 05. YMeHue omepupoBaTh MOHSATHAMH: pallMOHANbHAs (PYHKIHWS, MOKa3aTelnbHas (YHKIHS, CTEIECHHAS
¢byHkuus, norapudmuueckas (QyHKIHS, TPHUTOHOMETpUYECKHEe (YHKIWHU, oOpaTHble (YHKIIMU; YMEHHE CTPOHTH
rpadKy U3y4eHHBIX (YHKUUH, HCIOIB30BaTh TpauKu MpH M3YYEHUH TPOLECCOB U 3aBUCUMOCTEH, NIPU PEUICHUH
3a/a4 U3 APYTruX y4eOHBIX MPEIMETOB M 3a/ad W3 pPeallbHOW >KM3HH, BBIpaXaTh (OpMyllaMU 3aBUCHMOCTH MEXITY
BETTMYNHAMY,

[Py 06. YMenue pemats TEKCTOBBIE 3aJauyd Pa3HBIX THUIOB (B TOM 4YHCJIE Ha IMPOLEHTHI, JAOJW U YacTd, Ha
JBIDKEHHE, paboTy, CTOMMOCTh TOBApOB W YCIIYT, HAJIOTH, 33a4 U3 00JaCTH yNpaBlIeHHUS JTUYHBIMH U CEMECHHBIMU
(hmHAHCAMM); COCTaBIATH BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA M WX CHUCTEMBI 110 YCIOBHIO 3aj[add, WCCIIEN0BAThH
MOJTyYeHHOE PelIeHre U OI[EHUBATh MIPABIOIOA00HOCTh PE3YIBTATOB;

[Py 07. YMmeHue onepupoBaTh MOHATUAMH: cpelHee apu(MeTHueckoe, MeIuaHa, HauOonbpliee U HauMEHbIIee
3HAYEHUs, pa3Max, JUCIEPCHsl, CTAHAAPTHOE OTKIIOHEHHE YMCIOBOTO Habopa; yMeHHe H3BIIEKaTh, HHTEPIPETHPOBATD
nH(pOpPMAINIO, TPEJCTaBIEHHYI0O B TaOmWIax, Ha JIuarpamMmax, rpadukax, OTPaKalol[yl0 CBOWCTBA peabHBIX
MIPOIIECCOB U SIBJIICHUIL; TIPEICTABIIATH HHPOPMAIMIO C MOMOIIBIO TAOJHIl M JUATPAMM; HCCIIEAOBATh CTATHCTUUCCKUE
JIaHHBIE, B TOM YHCIIE C TPUMEHEHHEM Ipa)nIeCKIX METOAOB U SJICKTPOHHBIX CPEJICTB;

[Py 08. YMeHue onepupoBaTh MOHITHAMU: CITy49alHBINA OIBIT U CIy4YaifHOE COOBITHE, BEPOSITHOCTh CIIyYallHOTO
COOBITHS; YMEHHE BBIYHCISATH BEPOSTHOCTH C HCIOJNB30BAaHHEM TIpapUuecKHX METOAOB; HPUMEHSTH (OPMYJIBI
CIIO)KCHHSI U YMHOXXCHHUSI BEpOATHOCTEH, KOMOHMHATOpHBIE (akThl M (QOpPMYIBl NPU pPEHICHUH 3a]ad; OLCHHBATH
BEPOATHOCTH pEaJbHBIX COOBITHI, 3HAKOMCTBO CO CIyYalHBIMA BETMYWHAMH, YMEHHE TPUBOIUTH MPUMEPHI
MIPOSIBIICHHS 3aKOHA OOJIBIINX YHCEN B TPUPOTHBIX U OOIIIECTBEHHBIX SIBICHUSX;

[Py 09. YMmenue omnepupoBaTh MOHATHUSAMH: TOYKA, MpsAMas, IUIOCKOCTh, MPOCTPAHCTBO, ABYI'PaHHBIH YTod,
CKpEeLLUBAIOIINECs MPSIMbIE, MTAPAIIETBHOCTh U MEPIEHANKYIISIPHOCTD NMPSMBIX U MJIOCKOCTEH, YTOJI MEXAY IPSIMBIMH,
YTOJI MEXIy MPSMOW M TIOCKOCTBIO, YTOJ MEXKIY IUIOCKOCTSMH, PACCTOSTHHE OT TOYKH IO TIOCKOCTH, PAaCCTOSHHE
MeXly TPSAMBIMHA, PACCTOSTHHE MEXTy MIIOCKOCTSIMHI;, YMEHHE HCITOB30BaTh MIPU PEUICHUH 33]a4 U3YICHHbIE (PaKThl U
TEOpEMBI IUIAHUMETPUH; YMEHUE OLICHUBATh Pa3Mepbl 00BEKTOB OKPYKAIOLIETO MHPA;

[Py 10. YMeHue onepupoBaTh MOHATUSMH: MHOTOIPaHHHUK, CEYEHHE MHOTOIPaHHHUKA, KyO, Hapajuiesienuen,
npu3Ma, nmupaMmuia, QUrypa U MOBEPXHOCTh BpallleHUs!, WIHHAP, KOHYC, map, cdepa, ceueHus GUrypsl BpalieHus,
TUIOCKOCTb, Kacaromasicst cepbl, HMIMHAPa, KOHYCa, TUIONAalb TOBEPXHOCTH MUPAMHU/IBI, IPU3MBI, KOHYCa, IIHIHHAPA,
IoMaas cepbl, 00beM Kyba, MPSIMOYTOJIBHOTO MapajulesennIieia, MTUPaMuIbl, TPU3MbI, MWIHHPA, KOHYCa, I1apa;
yMeHHe H300pakKaTh MHOTOTPAaHHUKH W TIOBEPXHOCTH BpAIlIEHHUS, UX CEUEHHS OT PYKH, C MOMOIIBIO YEePTEIKHBIX
WHCTPYMEHTOB M 3JIEKTPOHHBIX CPE/ICTB; YMEHHE Paclo3HaBaTh CUMMETPHIO B NMPOCTPAHCTBE; YMEHHE paclo3HaBaTh
MIpaBUJIbHBIE MHOTOTPaHHUKH;



[Py 11. YMeHnue onepupoBaTh NOHATHAMH: IBH)KEHHE B MPOCTPAHCTBE, MOJOOHBIE (PUTYpPHI B MPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOLICHHUE IUIOIAAEH TOBEPXHOCTEH N 00beMOB OAOOHBIX (GUTYp NPH pelIeHUH 334,

APy 12. YMmeHue BBIYHCIATH TEOMETPHYECKHWE BEIMYMHBI (AJMHA, YTON, IUIOIAAh, OOBEM, IUIOIMAIb
MOBEPXHOCTH), UCTIONB3Ys H3y4eHHBIE (POPMYJIIBI 1 METOBI,

[Py 13. YMeHue onepupoBaTh MOHATUSIMHU: MPAMOYTONbHAsA CUCTEMa KOOPAMHAT, KOOPJAUHATHI TOYKH, BEKTOP,
KOOPJIMHATHI BEKTOPA, CKAJIPHOE NMPOU3BEACHHUE, YTOI MEXKAY BEKTOpaMM, CyMMa BEKTOPOB, IIPOM3BEIECHUE BEKTOPA
Ha YHUCIIO0; HAXOJWUTh C TIOMOIIBI0 M3YYEHHBIX (OPMYJT KOOPAMHATHI CEPEAWHBI OTPE3Ka, PACCTOSTHHE MEXKIY IBYMs
TOYKaMH;

APy 14. VYwmenuwe BbIOMpaTh TMOAXOMAIIMKA W3YYCHHBIA METOJ IS pEUICHHS 3aladyd, paclo3HaBaTh
MaTteMaTHyeckue (PakThl U MaTEMATUIECKUE MOJICIN B IPUPOIHBIX 1 OOLICCTBEHHBIX SIBJICHUSX, B HCKYCCTBE; YMCHHE
HPUBOJUTH IPUMEPHI MATEMATUUYECKUX OTKPBITUI POCCUICKON U MUPOBOM MaTEMaTUYECKONW HAYKH.

OK 01. BeioupaTh ciocoObI pemieHus 3a1ad nmpo(ecCHOHANBHON JEATEeIhbHOCTH MPUMEHHTEIBHO K Pa3IMYHBIM
KOHTEKCTaM

OK 02. Hcnonp3oBaThb COBpEMEHHBIC CpEACTBA TIOMCKA, aHalM3a W WHTEPNpeTalud WHPOPMALUH, |
WHQOPMAIOHHBIE TEXHOJIOTUH JUISI BBIIIOTHEHHUS 32124 TPO(ECCHOHATEHOMN IESTEIbHOCTH

OK 03. IlmaampoBaTh W peaM30BBIBATE COOCTBEHHOE TMPOQPECCHOHATLHOE ¥ JIMYHOCTHOE pPa3BUTHE,
IPEANPUHUMATENbCKY0 JESITENbHOCTE B IPOQecCHOHaNbHON cdepe, HCIONIb30BaTh 3HAHMSA 1O (DPUHAHCOBOIL
TPaMOTHOCTH B Pa3IWYHbIX )KM3HEHHBIX CUTYalMsIX

OK 04. D¢ dexTnBHO B3aMOACHCTBOBATh U padOTaTh B KOJUIGKTUBE U KOMaH/IC

OK 05. OcymiecTBisTh YCTHYIO M THCHMEHHYI0 KOMMYHHUKAIIMI0 Ha TOCYJapCTBEHHOM Ss3bIke Poccuiickoit
®denepannu ¢ y4€TOM 0COOCHHOCTEH COLMANBHOTO U KYyJIbTYPHOTO KOHTEKCTa

OK 06. IlposBasars TpakJaHCKO-NATPUOTUYECKYIO TO3MLHUIO, JEMOHCTPUPOBATH OCO3HAHHOE IIOBEJIEHHE Ha
OCHOBE TPaJULMOHHBIX OOIIEYETOBEUYECKUX LIEHHOCTEH, B TOM YHUCIIE C YUYE€TOM IapMOHHM3ALUN MEKHAIMOHAIBHBIX U
MEXXPEIUTHO3HBIX OTHOIIEHHUH, MPUMEHATh CTaHAApThl aHTUKOPPYIIIMOHHOTO TIOBECHUS

OK 07. CopeiicTBOBaTh COXpaHEHHIO OKpPYXKAaIOMIEH Cpeabl, pPecypcocOepeKeHnI0, TMPUMEHSATh 3HaHUS 00
W3MEHEHUH KIMMara, IPUHLUIB OepeXIMBOTO IMPOU3BOACTBA, 3()(eKTUBHO AeHCTBOBaTH B YPE3BBIYAWHBIX
CUTYyaLusX.

1. ®OHJI OHEHOYHbLIX CPEACTB JIAA BXOJHOI'O KOHTPOJIA

BX0oaHO# KOHTpOJb COCTOMT M3 3aJaHMid, B3ATHIX U3 OTKpeIToro O6anka OI'D u BIIP mo maremartmke. Ha
BBITIOJTHCHUE 3aJIJaHU BXOTHOTO KOHTPOJIS MaeTcs 1 akajgeMudeckuii gac (45 MUHYT).

BxoaHOM KOHTPOJIB COCTOUT UX 2-X YacTel: 00s3aTeIEHOMN U TOTIOTHUTEIIBHOM.

O0s3arenbHas 4acTh COACPXKUT 3a1aHU MUHUMAIBHOTO 0053aTETIbHOTO YPOBHS, AOMOIHUTENIbHAS YacTh — Ooliee
CJIO’KHBIE 3a/laHusl.

[Ipu BBIMONHEHWU 3amaHuil TpeOyeTcs MPEACTaBUTH XOJI PEHICHUS M yKa3aTh MOJy4eHHBIH oTBeT. [IpaBmibHO
BBHIMIOJTHEHHOE 3aJjaHre M3 00s3aTelIbHOM YacTh OLEHHWBAaeTCS B OAWH Oaill; NpaBWIILHOE BBIOJHEHUE 3aJaHHUN
JOTIOJHUTENBHON YacTH OLleHnBaeTcs 3 O6amamu mwin 1-2 6aanamu 3a 4aCTUYHOE PELICHUE.

Banel, monmy4yeHHbIE 32 Bce BHIIIOJIHEHHBIE 3aJaHNs1, CyMMUPYIOTCS.

LlIkana nepegoda 6a1106 6 OMMEMKU N0 RAMUDANILHOU cucmeme

Ommemka Yucno b6annoe, Heobxooumoe 01 NOAYUeHUs OMMEMKU
«3» (y008.) 7-9

«4» (xopowio) 10-12

«3» (omauyno) 13-15

Obpazoeamenshbie pe3yibmamot, nooaexdcaujue npogepke (31emenmot):

APy 1, 1Py 5, APy 6, APy 9, APy 12, /Py 14.

OK 01, OK 02, OK 05, OK 06.

3aoanus 6x00H020 KOHMPOA
Oobs3aTe/bHAA YACTD

Ilpu pewenuu 3a0anuii 1-4 3anuuwiume nPasUILHBLIL OMEEM U3 YEMBIPEX NPEOIONHCEHHBIX:
1. (1 6amn) Packpoiite GopMyIly COKPALIEHHOTO YMHOKEHHs a’-b’:
A) a’-2ab+b’ B) (a-b)(at+b); B) a’+2ab-b* I') (a-b)(a-b)
2. (1 6amn) [Tnomane TpeyroipHUKa BEIYUCISETCS IO PopMyJIe:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.




10 s,

3. (1 6amr) Kakoe 13 ciaeayromux 9ruceni 3aKII0UeHO MKy YUCITaMH 17 4 8

A)0,4;5)0,5;B)0,6; ') 0,7
4. (1 6amn) Hansl rpaduxu ¢pynkuuit. Kakas ¢popmyna coorsercTByeT rpaduky 3):

1) 3)
1 6 9
A 20 pY =X o8ty X, T) y=x5.
Ilpu evtnonnenuu 3a0anuii 5-8 3anuniume xo0 pewieHus u nOJIy4eHHbLI OnEem.

1 11
5. (2 6amna) Beruucnure: 2 5
6. (2 6ana) Pemnre ypaBaenue x>-7x+10=0. Eciiu ypaBHeHue nuMeeT Goliee OJHOTO KOPHSI, B OTBET 3aIUIINTE
MEHBIIINI U3 KOPHEH.

7. (2 6amna) Hdius pemonTta Tpedyercs 57 pynoHOB 00oeB. Kakoe HamMeHBIIee KOJUIECTBO MadeK OOOWHOTO
KJIesl HY’KHO JIJISl TAKOTO PEMOHTA, ecii | mayka Kjes pacCuuTaHa Ha 5 pyJIoHOB?

8. (2 6aymna) Beicora BH mapamienorpamma ABCD nenut ero cropony AD na otpesku AH=2 u HD =32.
Juaronans napamtenorpamma BD pasna 40. Haiinure murommanps mapamienorpaMma.

JlonoaHMTeIbHAA YACTh

Ilpu eévinonnenuu 3a0anua 9 3anuuiume x00, 060CcHO8aAHUE PeUieHUs U NOTIYYUEHHbLIL OMEem.

9. (3 6anna) PeIOOIOB MPOTLTBLT HA JIOAKE OT MPUCTAHU HEKOTOPOE PACCTOSTHUE BBEPX 10 TEUSHUIO PEKH, 3aTEM
Opocui sikopb, 2 4Yaca JIOBWJI phIOy M BEpHYJICS oOpaTHO uepe3 5 4YacoB OT Hayaja myremiectBusi. Ha kakoe
paccTosiHUe OT MPUCTAHU OH OTIUTBLI, €CITM CKOPOCTh TEUEHUs PEKH paBHA 2 KM/4, a COOCTBEHHAs CKOPOCTH JIOAKH
6 xm/a?

ITaI0HbI OTBETOB:

Homep 3ananus

1

2

3

4

5

6

7

8

OTtBeT

b

b

12

816

B A 2,7 2

2. ®OHJ OHEHOUYHbIX CPEJACTB JJIsI TEKYHIEI'O KOHTPOJISA
Texymuii KOHTpOJIb IPOBOJATCA BO BPEMsl AYJUTOPHBIX 3aHATHA II0 MAaTEMAaTHKE B COOTBETCTBUU C
y4eOHBIM ITaHOM U paboueit mporpammbl O]l «MaremaTrKa) MO BCEM pa3ienaM MporpaMMbl. TeKyImii KOHTPOIb
COCTOUT U3 IBYX YaCTEH: TEOPETHUECKON M IpaKTHIeCcKOn. I1pr 3TOM 00ydaronuecs moryqaroT 1Be OTMETKH.
Teopernyeckas 4acTh MPOXOIUT B (POPME YCTHBIX OTBETOB: OOYYAIOUIUECS BBITATHBAIOT ISATh KAPTOYEK C
BOIPOCAMH, JIAI0T TOJTHBIH OTBET (CO CITUCKOM BOIPOCOB 00ydaronrecs 3HaKOMSTCS B HaYalle U3yUeHHUsI pa3zena).
IlIkana nepesoda 6411068 6 OMMEMKU O RAMUOATLILHOU cUCmeEMe

Ommemxa Konuuecmeo sepuvix omeemog na meopemuueckue 60npochl
«3» (y008.) 3
«4» (xopouio) 4
«5» (omauuno) 5
3amaHus MPaKTHYECKOW 9acTH (KOHTPOJBHBIE paboThl) YaCTUYHO B3ATH M3 OTKphIToro Oanka EI'D u BIIP mo
MaTeMaTHKe.

Ha BrpInonHeHne KOHTPOJIBHOM paboThI [0 MaTeMaTHKe AaeTcsa | akageMuuecKuil gac (45 MUHYT).

Kontponpnas pabora coctouT mx 2-X yactedl. B mepBoil wacTu mpeanaraercsl BBITOTHUTH 4 3amaHus —
BBIOpaTh MPaBUIILHBINA OTBET U3 YETHIPEX MPEAJIOKEHHBIX. Bo BTOPOIl HacTh mpearaercst BBIOJIHUATE 6 3alaHAN —
0(OpMUTH X0 PELICHUS U 3aIHCATh OTYICHHBIN OTBET.



3a NpaBWILHOE BBHIMOJHEHUE JIIOOOTO 3aJaHuisi TMEPBOM YaCTH OOYYAIOIIUMCS MOJy4aeT OJUH Oaliia.
IIpaBunbHOE BBINIOIHEHUE 3aJaHUI BTOPOH YacTH oLeHuBaeTcs 2 6ayutamu win 1 6a1ioM 3a YaCTUYHOE PELICHUE.
Banbl, momyyeHHbIE 3a BCE BHIIIOJIHEHHbIC 3aJaHNs1, CyMMUPYIOTCA.
Hlxana nepegoda 6a1106 6 ommemKu no NAMUOANILHOU cucmeme

Ommemka Yucno bannos, Heo6xodumoe 011 ROJIYUEHUS OMMEMKU
«3» (y008.) 8-10

«4» (xopowo) 11-13

«5» (omauuno) 14-16

Hp}lele U niockocmu, Koopduuambl U 6EKmopbsl 6 npocmpancmee
OobpazosamenvHble pe3yibmanol, noodexcaujue nposepke (I1emeHmot):
[Py 1, APy 9, APy 11, APy 12, 1Py 13, APy 14.
OK 01, OK 03, OK 05, OK 07.
Teopernveckne BOMPOCHI:

1. Chopmynupyiite Teopemy ITudaropa.

2. [lepeuncnute ocHOBHBIE (GUTYPHI B IPOCTPAHCTBE.

3. Ilepeuncnute cnocoOb! 3aJaHNs INIOCKOCTH.

4. [Iponomxure Teopemy: «Ecnm oaHa u3 ABYX HapajieNbHBIX MPSIMBIX MEPNEeHAUKYISpPHA MIOCKOCTH,
TO...».

5. TIponomxkure Teopemy: «Eciu JiBe napajijieiabHble TUIOCKOCTH IIEPECEKAIOTCA TPEThEH, TO. ...

6. Chopmynupyiite onpeneneHe IByTrpaHHOTO yTiia.

7. Packpoiite noHATHE «YTOJ MEKAY TPSIMBIMU».

8. [IepeuncnuTe B3auMHOE pacHoIOKEHHUE ABYX MPSAMBIX B IPOCTPAHCTBE

9. Kaxwue npsimble Ha3pIBalOTCS NTApaLIENbHBIME B TPOCTPAHCTBE?

10. Kaxwue npsimble Ha3pIBaIOTCS CKPEIIUBAIOIIMMUCS B TIPOCTpaHCTBE?

11. Kakue npsimble Ha3pIBalOTCS MEPIICHANKYIISIPHBIMHU B IPOCTPAHCTBE?

12. [lepeuncnuTe B3anMHOE PacroioKeHNE MPSIMOI U TIIOCKOCTH B IIPOCTPAHCTBE.

13. PackpolitTe NOHTHE «YroJI MEXAY IPSIMOU U IIIOCKOCTBIOY.

14. PackpoiiTe noHsATHE «NapajlIeNbHOCTh NPSAMON U INTOCKOCTH.

15. PackpoliTe noHsITHE «IEPIEHAUKYISIPHOCTD IPSIMON U IIOCKOCTHY.

16. Ilepeunciute B3aMMHOE PACIIOIOKEHUE ABYX IUNIOCKOCTEN B IPOCTPAHCTBE.

17. PackpoliTe NOHATHE «yTOJI MEXKAY IIIOCKOCTSIMM.

18. Packpoiite noHsATHE «apaIeNbHOCTh IIIOCKOCTEMN.

19. PackpoiiTe moHsATHE «TIEPIIEHIUKYIAPHOCTD IIIOCKOCTEM.

20. Kax maiiTi paccTosTHUE OT TOYKH JIO TIPSIMO¥?

21. Kak HaliTi paccTossHue MeX1y NpAMBIMU?

22. Kak HaliTi paccTossHuE MEXAY MIIOCKOCTAMU?

23. IIponomxure onpenenenne: «llepmeHIUKYIIp — 3TO. .. ».

24. IIponomxure onpenenenue: «HakinoHHast — 3TO...».

25. IIponomxure onpenenenue: «IIpoekiuss HAKIOHHOHN — 3TO...».

26. IlepeuncnuTe cBOMCTBA MAPAIIEIBHOTO IPOCKTUPOBAHHUS.

27. W3 dero cocToUT MpsMOYTOJIBbHAS CUCTEMA KOOPAMHAT B MPOCTPaHCTBE?

28. Ecnu Touka neXUT B INIOCKOCTH XY, KaKasi KOOpJMHATA Y Hee HyJieBasi?

29. IIpuBeauTe mpuMep KOOPJIUHAT TOUKHU A, KOTOpas JIEKHUT Ha OCH Z.

30. PackpoiiTe TOHITHE «BEKTOPY.

31. Kaxue BeKTOpBI Ha3bIBaIOTCS KOJJIMHEAPHBIMU?

32. Kaxue BeKTOpHI Ha3bIBAIOTCS MEPIEHANKYISIPHBIMU?

KonrpoanHas padora

IlepBas yacTb
Ilpu pewrenuu 3a0anuii 1-4 3anuwiume nPasuUIbHBLIL OMEEM U3 YEMbIPEX NPEOI0IHCCHHDBIX.

1. (1 6amr) PacummdpyiiTe KpaTKyro 3aluch: aE 18 .



A) TOuKa a IPUHAIIEKUT IIIOCKOCTU B ; B) Touka a MpUHAIIEKUT TPSAMON B ; B) mpsimas a mpuHAIIEKUT

IIJIOCKOCTH 18‘ F) npgamas a rnepeceKacT l'I.J'IOCKOCT]:|I 18

2. (1 6amn) Ipsmeie AB u C/] ckpemuBatotcsa. Kakoe pacnionoxxenue umerot npsimeie AC u B/1?

A) mapamnensHble; b) nepnenauKkysipHbie; B) ckpemuBaroTes; I') mepecekaroTcsl.

3. (1 6amr) Kakue u3 Bexkropos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) KoInHEapHEIE?

A) a, B; b) ¢, B; B) a, ¢; I') koymrHeapHBIX BEKTOPOB HET.

4. (1 6amn) Haus Touku A (2,0,5), B(2,4,-2) C(-2,6,3). Cepenunoii kakoro oTpeska siensiercst Touka M (0,3,4)?

A) AB; b) BC; B) AC; T') CB.

Bropas yacrtb

Ilpu evinonnenuu 3adanuii 5-10 3anuwiume x00 pewieHus U NOJIYUEHHBLIL OMEem.

5. (2 ©Oamma) Yepes xoHIbl oTpeska AB wm ero cepemmHy M mpoBeneHBl TapaieNbHBIE TPSMBIE,
nepeceKkarolie HeKOTOpYyIo MIIOCKOCTh B Toukax Aj, By u M,. Halinure nnuny orpeska MM, ecnu otpe3ok AB He
MepeceKaeT MIOCKOCTh U eciu AA,=6,8cMm, BB=7,4cm.

6. (2 6amna) Ilpsmeie AC, AB u AJl momapro nepneHaukysapael. Haiinute otpezoxk CJl, ecmu AB=5 cwm,
BC=13 cm, AJI=9 cm.

7. (2 6amna) (2 6amna) Hansr BekTopsl a(-6,0,8) , B(-3,2,-6). Halinure ckanspHoe Npou3BeCHUE BEKTOPOB.

= = =

8. (2 6amma) Hageptutsr kxy0 ABCHAB,C\ ;. IToctpouts Touky K AB, touxy M JJ[,C, orpe3okx PE

ABC..

— —
d B
9. (2 6amma) IIpu KakuX 3HAYEHHSIX # BEKTOPBl  (4,n,2), (1,2,n) nepneHauKyIsIpHBI?
10. (2 6amna) Odopmute nuct Oymarn A4 BepTUKAIBHBIMH, TOPHU3OHTATBHBIMH, HAKIOHHBIMH JIMHHSMHU,

WCIOJIB3Ysl pa3HbIC I[BETOBBIC OTTEHKH.
ITaJI0HLI OTBETOB:

Homep 3ananns 1 2 3 4 5 6 7 8 9 10

OtBer B B A B 7,1 15 -30 - -1 -

OcHnoevt mpuzonomempuu. Tpuzonomempuueckue ynkyuu
OobpazoeamenvHbie pe3yibmamol, noonedcaujue npogepke (31emenmol):
Py 1, 1Py 3, IP6 y, 1Py 14. OK 01, OK 02, OK 03.
Teopernveckne BONPOCHI:
UYeMy paBeH yroi B OIMH pajuan?
B xakux 4eTBepTAX TPUTOHOMETPUUIECKOTO Kpyra QyHKIHMS y=SINX IPUHUMAET MOJIO0KUTEIIbHBIC 3HAYCHUS ?
B kakux 4eTBepTAX TPUTOHOMETPUUECKOIO Kpyra (pyHKIMA y= COSX NPUHUMAET OTPULIATEIbHbIC 3HAUCHHSA?
IIponomxute onpenenenue: «CrHyc OCTPOro yria — 3To...».
IIponomxure onpenenenue: «Kocunyc octporo yria — 370...».
IIponomxkure onpeaenenue: « TaHreHC OCTPOro yriia — 3To...».
ChopmynupyiiTe 0OCHOBHOE TPUTOHOMETPHICCKOE TOXKIECTBO.
Yemy paBHO npou3BeacHUE tgx*ctgx?
9. Uemy paseH sin(2x)? CopmynupyiTe MpaBUiIoO BHIYUCICHHS.
10.Yemy paBen cos(2x)? ChopMmyaupyiiTe MpaBUIO BEIYUCICHHUS.
11.Ilepeuncnure TpUrOHOMETPUIECKHE PYHKIMH, YKAKUTE UX MEPUOIBI.
12.Yemy paBeH nepuoj pyHKIHU y=cos(4x)?
13.emy paBeH nepuon pyHKIUN y=cos(x/4)?
14.Omnpenenure 00nacTh 3Ha4eHUsT GyHKIMU y=3c0s(5%)?
15.I1lepeuncnute cOCOOBI peIICHHUST TPUTOHOMETPUIECKUX YPaBHEHHUH.
16.Packpoiite airoputM pemeHust OAHOPOIHBIX TPUTOHOMETPUUYECKUX YPAaBHEHUH IIEPBOIO MOPSIIKA.

PN BN =




17.PackpoiiTe alropuT™ peueHust OTHOPOIHBIX TPUTOHOMETPUYECKUX YPAaBHEHUM BTOPOTO MOPSIKa.

KonrtpoarHas paéora

IlepBast yacTb
IIpu pewenuu 3a0anuii 1-4 3anuwiume npasunbHLLIL OMEEM U3 YEMbIPEX NPEOTOIHCEHHDBIX.
AB
1. (1 6amn) B &ABC cosC=Ar. Kakas u3 CTOpPOH SIBJISIETCS THIIOTEHY30M &ABC?

A) AB; B) AC; B) BC' T') CB.
2. (1 6amm) Yriom kakoil yeTBepTu siBisieTcs yroi 0=410°?7
A)L; b) II; B) I; I') IV.
3. (1 6ayn) Kakue n3 GyHKIUI ABISIOTCS YETHRIME?
A) y=sin x; b) y=cos x; B) y=tg x; I') y=ctg x.
4. (1 6amn) [lepuox dhyHKIMN y=Sinx?
A)n/2; b)2m; B)4m; ') .
Bropas yactb

Ilpu eévinonnenuu 3a0anuii 5-10 3anuwiume x00 peuieHus U NOJIYUEeHHbLI OMEem.
T T

5. (2 6anna) Beraucnure: sin 2 + cos 2.

V2 ( \ 2)
6. (2 6ayna) HaiinuTe 3HaueHue BelpaskeHus 4arccos 7 - 4arcsin 2

(0] (o]
7. (2 6amna) HaiimuTe 3HaueHNe BBIPAKESHUS 7 g 137 g 7T
1

8. (2 baa) Pemmmre ypaBHEHHE COS X = 7. 3aUITATE HAMMCHBIIIHHA MTOJIOKUTEIILHBIN KOPSHD YPaBHCHUS.

9. Pemmte ypaBHeHue sin’ x - 4 sin x + 3 =0.
10. Ioctpoiite rpaduk TpUroHomMeTpudeckoil GyHKIuu y=2 sinx
ITaJIOHBI OTBETOB:

Howmep 3aianns 1 2 3 4 5 6 7 8 9 10
OTtBeT b A B b 1 2n 7 /3 7/2+27n,
ne 7

3.3 Ilpou3seoonas u nepsoodpaznasn gynkuyuu
Ooépa3zosamenvusle pe3yibmantvl, noodJexcaujue npogepke (InemMeHmpl):
JPy 1, APy 4, 1Py 6, 1Py 14.
OK 01, OK 03, OK 06.
Teopernyeckue BONPOChI:
IIponomxute onpenenenue: «IIponsBoanas — 37o0...».
PackpoliTe reoMeTpruecKuii CMBICI IPOU3BOAHOM.
Packpoiite Gpusrueckuii CMBICT POU3BOIHOM.
[lepeuncnuTe npaBuia BEIYUCICHUS TPOU3BOJHBIX.
UemMy paBHa MPOU3BOIHAS CTETICHHON (PYHKIINN?
Yemy paBHA IPOM3BOIHAS IPOU3BEACHUS?
UeMy paBHa POU3BOIHAS YACTHOTO?
Yemy paBHA MPOM3BOIHAS CIOKHOW (QYHKIUH?
9. CdopmynupyiiTe Ipru3HaK BO3pacTaHus (GyHKIIHH.
10. CdopmymupyiiTe npu3Hak yObIBaHUS (HYHKIINH.
11. CdopmynupyiiTe npu3HaK TOUKA MAKCUMYMa (QYHKIHIH.
12. CdopmynupyiiTe npu3HaK TOUKH MHHUMyMa (QyHKIIHH.
13. CocraBbTe anTOpUTM pEUIeHNS 3a/1a4 Ha HAX0XK/IEHUs] HAnOOJBIIIEr0 W HAMMEHBIIEeTo 3HaUYeHUs (yHKIINN
Ha oTpe3ke?
14. CocraBbTe aJITOPUTM UCCIEIOBAHUS U OCTPOEHUS rpaduka pyHKIMK C TOMOIIBIO IPOU3BOIHOH.
15. [ponomxkure onpenenenue: «Oynkuus F(x) Ha3piBaeTcs ...».

PN RE WD =




16. Packpoiite reoMeTpHUECKUii CMBICII ONIPEAETICHHOTO HHTETpaa.
17. Ilpomomxute onpeneneHue: «KpuponuHeitHas Tpamneuus — 31o...».
18. Cdopmynupyiite popmyny Hetorona-JlelioauIa.
19. B uem 3akirodaeTcs 00Ul BUJ BCEX MEPBOOOPA3HBIX?
20. IlepeuncnuTe npaBuiia BHIYUCICHHUSI HHTETPAIIOB.

Kontpoannas paéora

IlepBas yacTh
Ilpu pewrenuu 3a0anuii 1-4 3anuwiume nPasuIbHBLI OMEEM U3 YEMbIPEX NPEOI0IHCCHHDBIX.

1. (1 6amn) Yemy paBHa npou3BoaHas GyHKIHU y=2X>?
A)y'=5x;B) y'=6x; B)y'=6;I) y=6x".
2. (1 6amn) Mo xakoii U3 GOpMyJ BBIYHUCIIIETCS TPOU3BOIHAS YACTHOTO?
u. - uv—uv’
& =

A) (utv)’=u'+v’; B) (uv)’=u'v+tuv’; B) ¥ v

s D(f(g(x) =t (g(x)*g"(x).

3. (1 6amn) Pemure ypasuenue f'(x)=0, eciu f(x)=3x* — 6x +4. BoiGepure OTBET.
A)1;B)-1;B)4;T) -4.
4. (1 6amr) OO6uMit BUI BCceX epBoo0OpasHbIx It f(X)=sinx?
A) F(x)=cosx+C; B) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.
Bropas yacth
Ilpu evinonnenuu 3adanuii 5-10 3anunwiume x00 peuwteHus u NOJIY4eHHbLI OMEENL.

1
x(t) = =1*+1—10
5. (2 6amma) MatepuanbHas TOYKA IBIDKETCS MPSMOJMHEHHO IO 3aKOHY 4 (rme x —
PAcCTOSIHUE OT TOYKHM OTCUETA B METPax,  — BpeMs B CEKyH/aX, H3MEPEHHOE C Havyaja ABMKEHH). B kakoit MoMeHT
BpeMeHH (B CEKyHJ1aX) ee CKOpPOCThb Oblia paBHa 5 M/c?
6. (2 6anna) Ha pucynke n3o0paxén rpaduk QyHKIHH ¥ = f(X) U KacaTenbHas K HEMY B TOUKE ¢ aOCLUCCOH Xo.
Haiinnre 3HaueHme npon;mzmoﬁ GbyHKIAA f(X) B TOUKE Xo.

7. (2 6amna) Pemure HepaBeHCTBO: X*-16 < 0
8. (2 6anna) Ha pucynke nzobOpaxen rpaduk ¢pynkuun y=f(x), onpeaenénHoii Ha unrepsane (—3; 11).
HalinuTe HanmenbInee 3na4enne Gpynkuum f(x)Ha orpeske [2;9,5].

4 I v = fi=x)
= | AN
| TR\
3 | I X =
7] A A 11
ST | AN
.7 7 O O

9. (2 6amma) Ha pucynke m306paxéH rpaduk HekoTopol (ymkimm Y — f (x) (mBa ;ywa ¢ oOmiei
HayanbHOW Toukoif). Ilonmw3ysack pHCYHKOM, poranciure £ (8) —F (6)3 rz[eF (x)_ oIHa W3

T1epBOOOPA3HBIX (yHKIIHH f(x).

1
ol 1 78 x

10. (2 6anna) ®upme «/In3aiia+» BBIIEIAIOT yd4acTOK 3emu muomansio 100 m?. IpeanmararoT yeThipe
y4acTKa pasHbIX pasmepoB: 25x4; 20x5; 12,5x8; 10x10. Kaxoi ydacTox 0moOpuT AupexTop GUpMBI
«du3aiiH+»», yIuTHIBast, YTO HEOOXOAUMO OyJeT MOCTaBUTH 3a00p MO epumMeTpy?




ITaJIOHLI OTBETOB:

Homep 3axanus 1 2 3 4 5 6 7 8 9 10
OTtBer r B A b 8 1,25 -4, 4 -3 12 10x10
3.4 Muozozpannuku u mena epawieHus
Oopa3zosamenvhule pe3yibmanol, noodaexcaujue npogepKe (InemeHmol):
Py 1, APy 6, APy 9, 1Py 10, APy 11, APy 12, 1Py 14.
OK 01, OK 03, OK 05, OK 06, OK 7.
TeopeTnyeckue BONPOCHI:
1. IIponmomxute onpenenenue: «K MHOTOrpaHHUK — 3TO. ...
2. Ilponomxure onpenenenue: «IIpusma —3to...».
3. Ilpogomxute onpenenenue: «IIpsaMoyronpHbIil Napanaenenumnesx — 3To...».
4. Tlponomxwute onpenenenue: «Ky6 — 3to...».
5. Ilpomomxure onpenenenue: «Ilupamuna — 31o...».
6. CdopmynupyiiTe CBOHCTBO O MPOTHBOJIEKALINX IPAHIX Hapajuleenunea.
7. ChopmynupyiiTe CBOWCTBO O TUATOHAIIAXK MapajuIeeuIeaa.
8. Codopmynupyiite CBOHCTBO O TUATOHAIN H JIMHEHHBIX pa3Mepax MpsSMOYToJIbHOTO MapaielenuIie/ia.
9. Kakas mpusma Ha3bIBaeTCs MPsIMOi?
10.Kakas npu3Ma Ha3bIBaeTCs MPaBUIbHOU?
11.PackpoiiTe MOHATHE «IIPaBUIbHAS TUPAMUJIA».
12.4910 Takoe anoema MpaBUIbHON THPAMUIBI?
13.B yem oTnn4Me NOJTHON MOBEPXHOCTH MPU3MBI OT IOJHOM MOBEPXHOCTH MUPaMHUJIBI?
14.ChopmynupyiiTe TEOpEeMy O BEIYHUCICHHH OOKOBOW IMMOBEPXHOCTH TPSIMOM TIPH3MBI.
15.ChopmynupyiiTe TEOpeMy O BRIYUCICHUH OOKOBOM MOBEPXHOCTH TIPABMIIBHON TTUPAMHUIEL.
16.HasoBute mpeamersl U3 Bameld NpodecCHOHAaNbHON  NESATEIBHOCTH, KOTOPBIE HMMEIOT (OPMBI

MHOT'OTPaHHHUKOB.

17.IIpogomxute onpenenenue: «Llummuap — 370...».

18.IIponomxute onpenenenue: «Konyc —310...».

19 Ilpopomkure onpeneneHue: «Y CE€4YeHHbIA KOHYC — 3TO...».

20.ITpogomxute onpenenenue: «Llap —aro...».

21.Yto sBNSETCS BHICOTON yCEUEHHOTO KOHYca?

22.Yt0 SBISETCS OCEBBIM CEUCHUEM IIWIMHIPA, KOHYCa, YCEYEHHOTO KOHYCa, Iapa?

23. Ilepeunciure eAMHUIIBI H3MEPEHUS TUIOIIAAH, 00BeMa.

24.YemMy paBHO OTHOIICHHE TIIOMACH MMOBEPXHOCTEH OMOOHBIX (PHUTyp B IpOCTpaHCTBE?

25.Yemy paBHO OTHOIIEHHE 00BEMOB MOJOOHBIX (GUTYP B IPOCTPAHCTBE?

26.Ha3zoBuTe mpeaMeTsl U3 Balei npodecCHoHaTBHON NesTEIbHOCTH, KOTOPbIE UMEIOT ()OPMBI Tel
BpalleHus.

Kountpoannasi pagora

IlepBasi yacTb
Ilpu pewenuu 3a0anuii 1-4 3anuuwiume nPasUILHBLI OMEEM U3 YEMbIPEX NPEOI0IHCCHHDBIX.

1. (1 6amn) B kakux eanHUIAX U3MepsieTcss 00beM MHOTOTpaHHHUKA?

A) B MeTpax; b) B kyOudeckux Merpax; B) B kBampaTHbIX MeTpax; ') B AByTpaHHBIX Ipajgycax.
2. (1 6ann) Inomane MoIHON MOBEPXHOCTH MPU3MBI BBIYHCIACTCS 1O hopMyIie:

A) S =S60k + 2 Soci.; B) S60k =Poei™H; B) S = B60k + S Socu; I') S60K =2P,c*H.

3. (1 6amn) Yro siBisieTCs: OCEBBIM CEYEHUEM KOHYyca?

A) paBHOOEIpEeHHBIH TpeyroibHUK; b) paBHOOeapeHHas Tpamenus; B) mpsmoyronbauk; ) mpsmoyroiabHas

TpameIusi.

4. (1 6amm) Kakas ¢urypa momrydaercs mpH BpaleHHUH MPSIMOYTOJBHOTO TPEYTOJbHUKA BOKPYT OJIHOTO W3

CBOMX KaTeTOB?
A) xonyc; b) yceuennslit konyc; B) nupamuna; I') yceueHHas nupamua.

Bropas yacTtp
Ilpu evinonnenuu 3a0anuii 5-10 3anuwiume xo00 peuieHus U NOJIYUEHHbLI OMEem.

5. (2 6amna) Pebpo ocHOBaHMS MPaBUIILHOW TPEYroibHON mupamMuabl 3 M, anodema 6m. Halinure muromans

OOKOBOI MOBEPXHOCTH MTUPAMHIBI.




6. (2 b6anna) JIBe CTOpOHBI MapajuienorpamMma OTHOCITCS kKak 3:17,a mepumerp ero paseHn 40. Haiimute
OOJIBIIYIO CTOPOHY MapaJiIeIorpaMMa.
1)) [

A B
7. (2 6amna) [IpAMOyroipHUK €O CTOpOHaMH 8 ¢cM M 3 CM Bpauiaercst BOKpyr Oomnbiueii ctopoHsl. Haiinure
00BbeM, MIomaan OOKOBOM U HOJIHOM MOBEPXHOCTEH ITOyUYE€HHOTO Tela.
8. (2 6aymna) Haitnute 006EM MHOTOTrpaHHHKA, H300paXKEHHOTO HA pUCYHKE (BCE IBYTPAaHHBIE YIIIBI IPSMEIE).
3

e —

9. (2 6amra) Knmenty HeoOX0oauMoO, 4TOOBI B KOMHATE OOs3aTEIEHO MPUCYTCTBOBAIN OOBEMHBIE DJIEMEHTHI
Jexopa nuianHApudeckor ¢opmel. [loctpouts u3 Oymaru mMopenb HUIAMHApPA. Pazmeps! i mocTpoeHHs BBIOpATh
CaMOCTOSITEIBHO, C YIETOM TOTO, YTO COOTHOILLICHHE PaJnyca K BBICOTE JOJKHO OBITH 1:2.

10. (2 6amna) PaccuntaTh KOJHMYECTBO 2-X KMJIOTPAMMOBBIX OaHOK KpacKd HY)KHO KYMUTH I OKpPAIINBaHUS
LMIIMHIPUYECKOT0 ¢Boza noasaia. Pacxon kpacku 100 r va 1 M2, Cunrats 1=3.

ITAJOHLI OTBETOB:

Homep 3ananus 1 2 3 4 5 6 7 8 9 10

OTtBeT b A A A 27 17 72m; 48w, | 87 - 3

641

3.5 Cmenennas, nokazamenvnaa u no2apupmuyeckan Qynxyuu

Obpaszoeamenvhvie pe3ynvmamol, RooeHcauie nPogepke (I1eMenmul):

APy 1, 1Py 2, 1Py 3, APy 4, 1Py 6, [IPy 14. OK 01, OK 02, OK 03, OK 06.

TeopeTnyeckne BONPOCHI:

Cdopmynupyiite ornpe/ieneHne cTelneHHON (QyHKINN.

[epeunciuTe CBOWCTBA CTETIEHHOHN (DyHKIIMN

Chopmynupyiite onpe/ie/ieHue MoKa3aTelbHON QyHKINY.

[lepeuncnuTe cBONCTBA MOKA3aTENbHON (PyHKIINH

Chopmynupyiite onpeneiacHue JorapupMIIecKoil GyHKITHH.

[lepeuncnute cBoiicTBa JorapuMuiecKoi GyHKIUH.

[Iponomxure onpenenenue: «Jlorapudm — 37o0...».

Yemy paBeH norapudm npousBeneHus?

Uemy paBeH Jiorapu(m 4aCcTHOTO?
10.ITpuBeanTe mpuMepsl JorapruHMUUECKON CIUPaId B IPUPOJIE U B OKPYKAIOLIEM MHpE.
11.Ha yto Heo6x0oauMO 0OpaTUTh BHUMAHHUE NP PEILICHUN UPPALMOHATIBLHOTO YPAaBHEHUS YETHOM CTeneHn?
12.Yemy paBeH KOpEHb YETHOM CTENEHH U3 OTpulatensHoro yucna? [Ipusennre npumep.
13.Yemy paBeH KOpeHb HEUETHOM CTENeHH U3 oTpHIaTenbHoro uncna? [lpuseaure mpumep.
14. Ha uro crour OOpaTWTh BHUMAaHHE NpPU PELICHUH JIOTapU(PMUUYECKUX M HPPALUOHAIBHBIX, IPOOHO-

paLnOHAIBHBIX YPaBHEHUH U HEPABEHCTB?
15. B uem 3akmoyaercs rpadMuecKuii Coco0 pemeHns ypaBHEHHH.

KontpoabHas padora

XN R L=

IlepBas yacTb
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHbLIL OMEem U3 YeMblpex NPEOJ10IHCEHHBIX.

19,

1. (1 6ay) Mexny KakuMU IBYyMsI HATypaJIbHBIMH YHCIaMU HAXOAUTCS YHCIIO0

A)19120;B)2u3;B)18u 19;T)3 n4.




2. (1 6ann) Ha pucynke nzobpaxén rpaduk ¢pynkuun Buaa f(x)=a*. Haiigure 3Hauenue f(2).

5 1

Fixy=a’ |
A1

0| 1 =

A) 25.; B) 5; B) 32; I') Het BepHOTO OTBETA.
3. (1 6amn) Kaxkas n3 ¢pyHkumii Bo3pactarot Ha Beeil 001acT onpeneseHus?

0 7% lﬂgix

A) f0-1985 X ) f0-0 7 B) o= D o= 2

2x—3
X+7

f&x)=Ig
4. (1 6amn) Ykaxwure 001acTh onpeneneHns GyHKIHNHA
A) (-7; 1,5); B) (=005 -1,5), (7; +e0).; B) (-1,5; 7); I') (003 -7), (1,5; +o0).

Bropas yactb
Ilpu evtnonnenuu 3adanuii 5-10 3anuwiume x00 peuieHus U NOJIYUEHHbLI OMEEm.

8 10 . 8
5. (2 6amna) Haiiqute 3HaueHUE BHIPAKCHUS 4711770447
6. (2 6amna) CKOIBKO LENbIX PEIIEHUI NMEET HEPABEHCTBO 1 <7*'<49?

7. (2 6amna) Haiinute KopeHb ypaBHEHHUS 10g5 (4 + x) =2.
8. (2 6amna)) Paccrosiane ot HaOMOATENS, HAXO/IAIETOCS HAa HEOOIBIION BRICOTE h KHIIOMETPOB Haj 3eMIIEH,

[ =vV2Rh

110 HaOIr01aeMOl UM JIMHUW TOPU30HTA BRIYHCISIETCS IO opMyIie , Tne R=6400 kM — panuyc 3emin.
C Kakoit BRICOTHI TOPU30HT BUICH Ha pacCTOSHUH 48 KmtoMeTpoB? OTBET BEIPA3UTE B KHUJIOMETpax.
9. (2 Oamma) B xome pacmama paguoaKTHBHOTO M30TONA €0 Macca YMEHBIIAETCS II0 3aKOHY
m(t) =mg-2""7T,
TJie Mo — HavdallbHasl Macca U30TOIa,  — BpPEMsI, MPOIIeAIIee OT Ha4aIbHOTO MOMEeHTa, 1 —
IepuoJ nojypacnaja. B HauanbHbI MOMEHT BpeMeHU Macca uzortona 184 mr. Ilepuon ero nosypacmnaja cocTapiseT
7 mun. Haiigure, yepe3 CKOJIBKO MUHYT Macca U30Tona OyaeT paBHa 23 MT.

10. (2 6anna) HaiiguTe 3Ha4YeHHe BeipaxeHHd log, 108 + log, 2

ITaJIOHLI OTBETOB:

Homep 3apanus 1 2 3 4 5 6 7 8 9 10

OtBer b A A r 121 2 21 0,18 21 3

Dnemenmul meopuu 6epoOAMHOCHEN U MAMEMAMUYECKOU CMAMUCMUKY
Oopa3zosamenvhvle pe3yibmansl, noodaexcaujue npogepke (InemeHmpl):
JAP6 7, AP6 8, IP6 14. OK 01, OK 03, OK 04, OK 05.
IIK 1.4.

Teopernyeckue BONpPOCHI:

IIponomxure onpenenenne: «CiydaiiHoe cOOBITHE — 3TO...». [IpuBeauTe mpumep.
[IpuBennTe mpumMep AOCTOBEPHOTO COOBITHSI.
[IpuBeauTe npuMep HEBO3ZMOKHOTO COOBITHSI.
IIponomxkure onpenenenue: «BepoaTHOCTD CITy4allHOTO COOBITHS — 3TO...)».
ChopmynupyiiTe mpaBUIIO HAXOKACHUS CIOKEHUS BEPOSTHOCTEH.
ChopmynupyiiTe mpaBuIo YMHOKEHHUS BEPOSITHOCTEH.
Kak nHaiitu cpennee apudpMeTHIecKoe YUCIOBOTO psia?
Kak HaiiTu Meinany 4nciaoBoro psaa?

NN RO =

9. Kak BeramcnsieTcst pazmax 4uciaoBoro psaa?

10. st uero Hy>KHBI fuarpaMmmsl, rpa¢uku? [lepeuncnurte BUABI Tuarpamm.

11. [IpuBeauTe npuMepsl MIPOSIBICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOIHBIX SBICHUSIX.

12. [IpuBeauTe npuMepsl MPOSIBICHUS 3aKOHA OOJIBIINX YHCEN B OOIECTBEHHBIX SIBICHUSIX.
13. Yro usyyaer ctaTucTuka’?



14. [Iponomxkure omnpenenenue: «CodeTaHue — 310...».
15. IIponomxkute onpenenenue: «Pazmenienue — 37o. . .».
16. IIponomkure onpeaenenue: «llepectTaHOBKH — 3TO...)».

KonrtpoabHas padora

IlepBas yacTb
Ilpu pewenuu 3a0anuit 1-4 3anuuwiume npasuIbHLLIL OMEEM U3 YEMbIPEX NPEOIOHCEHHBIX

1. (1 6amr) Kakux coOpITHii HE OBIBae€T B TEOPUH BEPOSTHOCTEH?

A) cnyuaiinsle; b) Heciyuaiineie; B) nocrosepusie; I') HeBO3MOXKHEIE.

2. (1 6amm) CoOblTHE, KOTOPOE IMPHU BHIMOJIHEHUU OIPENCICHHON COBOKYITHOCTH YCJIOBUH, 00S3aTEIbHO
MIPOU30UJIET — 3TO:

A) cnyuaitnoe; b) Heciyuaiinoe; B) nqoctoBepHoe; I') HEBO3MOXKHOE.

3. (1 6amr) BeposTHOCTH CITy4aifHOrO COOBITHS €CTh HEOTPHUIIATEILHOE YHCIIO, 3aKIIIOYSHHOE MEXITY YHNCITaMU:

A)Ou1;B5)0m 100; B) -1 u 1; ') -100 u 100.

4. (1 6amn) ['pynnupoBka — 370...

A) ynopsiioueHue eIMHHLl COBOKYITHOCTHU IO NpU3HaKy; b) pa3OneHne eanHNUI COBOKYIHOCTH Ha TPYIIIEI IO
npu3HaKy; B) o6o0mmenne ennHUIHBIX (akToB; ') 00001IIeHIe e AMHUYHBIX TPH3HAKOB.

Bropas yactb

Ilpu evtnonnenuu 3adanuii 5-10 3anuwiume x00 peuieHus U NOJIYUEHHbLIL OMEEm.

5. (2 6anmna) B oduce muzaiiHepcKoro areHTCTBa HAXOMAATCS 8 MOCETUTENEH MKEHCKOTo Mojia U 2 MYKCKOTO.
OnpenenuTs BEpPOSITHOCTD TOTO, YTO TIEPBBIM K KOHCYJIBTAHTY 0OpaTHTCA MY>KIHHA.

6. (2 6anna) Ha kondepeniuio npuexanu 2 yueHnbix u3 ['epmanun, 3 u3 Cepouu u 7 u3 llperinapun. Kaxaprit
U3 HUX JenaeT Ha KoH(pepeHuuu onuH aoknan. [lopsnok mokiamoB ompenensiercs xepeObéBkoil. Habigure
BEPOSATHOCTH TOTO, UTO MATHIM OKXKETCS NOKIa] yueHoro u3 CepOun.

7. (2 6amna) Mama, Tumyp, duana, Koctss u AHTOH Opocuiu xpeOuii — KOMY IOCTaHETCS MPOEKT IO
odopmiteHUIO CBaIeOHOTO 3a1a. HaliiuTe BEpOSITHOCTD TOTO, UTO MPOSKT TOYHO He OYIET BBHIMOJHATH AHTOH.

8. (2 bamma) B smmke Tpu KpacHBIX W TPU CHHHUX (uiomactepa. DiIoMacTepsl BHITACKUBAIOT 10 OYEPENd B
CiTy4aifHOM mopsike. KakoBa BepOSTHOCTD TOTO, UTO MEPBBIN pa3 CHHUH (prroMacTep MOSBUTCS TPETHUM TI0 CUETY?

9. (2 6amna) Hdau psg umcen: 175; 172; 179; 171; 174; 170; 172; 169. Haiigute mony psiia u cpenHee
apupMeTH4ecKoe paaa.

10. (2 6amna) [Ipu aHanM3e MEHOBBIX MPEATIOYTECHUH KIIMEHTOB AWM3aHHEPCKOTO areHTCTBA MOTyYeHBI TaHHEIE,
Npe/ICTaBJICHHBIC B TAOMHIIE: JI0JISI KJIMEHTOB, PHOOPETAIONINX TU3AHEPCKHUE YCIIYTH OJJMHAKOBOTO Ha3HAYCHUS, HO
pasnuuHoi 1ieHsl. HalTi Moay cilyyaifHOM Benn4MHBL. X — [EHbI IPOAaBAEMBIX YCIIVT.

Xi 3500 4500 5500 6500 7500 8500
Di 1/20 3/20 3/20 8/20 4/20 1/20
ITaJIOHbI 0TBETOB:
Homep 3ananns 1 2 3 4 5 6 7 8 9 10
OtBet b B A A 0,2 0,25 0,8 0,15 172; 6500
172,75

2. ®OHJ OOEHOYHBIX CPEJACTB AJIAA PYBEXKHOI'O KOHTPOJISA
Obpaszoeamenvuule pe3yibmamoi, nooaexcauiie npogepke (31eEMEeHnbL):
APy 1, 1Py 3, 1Py 4, 1Py 5, APy 6, 1Py 9, 1Py 11, APy 12, IPy 13, 1Py 14. OK 01, OK 02, OK 03, OK
05, OK 06. IK 1.3.
IepBas yactn
Ilpu pewienuu 3a0anuii 1-4 3anumume npasuibHblii OMEEM U3 Yemvlpex NPed10HCeHHbIX.
. Hanbr Touku A(2,0,5), B(-2,6,3). Kakue koopauHaThl MMeeT cepeanHa oTpe3ka AB — Touka M?

A) M(0, 3,4); B) M(2, 3, 4); B) M(0,- 3, 4); I') M(0, 3,- 4).

2. (1 6amn) Ipsmeie AB u C/1 napannenshsie. Kakoe pacnonoxenne umeroT mnpsimbie AC u B/1?

A) mapamnensHble; b) nepnenauKkysipHbie; B) ckpemuBaroTes; I') mepecekaroTcsl.

3. (1 6amm) Kakne 3 GyHKIMA ABISIOTCS YETHHIMU?

A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.

4. (1 6amn) Ha pucynke nzobpaxket rpaduk npou3soanoit Gpyukmmn y=f(x). IIpu kakom 3HaueHHN X QyHKIHS
MPUHUMAET CBOE HAaMOOJbITIee 3HAUCHHUE Ha OTpe3ke [-4; -2] ?




Sy =sre

J ()| 1 x

A)0,5;B)-4; B)-5;T) 1.

Bropas yacte
Ilpu evtnonnenuu 3a0anuii 5-10 3anumwiume x00 peuteHusA u NOJIYYeHHBLIL OMeEem.

5. (2 Oamnma) Yepes koHmpl orpeska AB u ero cepenuny M mpoBeneHbl THapajuleibHbIE MPSMBIE,

nepeceKarolie HEKOTOPYIO MIIOCKOCTh B Toukax A, B; u M,. Halinute nnuny orpeska MM,, ecnu otpe3ok AB He
MepeceKaeT IIOCKOCTh U eciit AA1=6 cMm, BB;=4 cm.

6. (2 6amra) Jlansr Touku A(6,7,8) , B(8,2,6). Haitnure nyimay Bexkropa AB.
[
tg|l o+ — _
7. (2 6anna) Haiigure & 2/ e 8O = 07 5.
8. (2 6amna) MaTepuanbHas TOYKa JBHKETCS IPAMOJIMHENHO 1o 3akoHy X(t)=t>-13t+23 (rme x — paccrosHue

OT TOYKH OTCUETa B METpPaXx,  — BpPeMs B CEKYH/axX, U3MEPEHHOE C HayaJsla ABIKEHUs). B kakoii MOMEHT BpeMeHH (B
CEKYH/axX) ee CKOpOCTh Obli1a paBHa 3 m/c?

9. (2 6amna) ana ¢pyuxius f(x)= 3x+1. Yemy pasna F(1)?

10. (2 6amna) Pemmmre ypaBHeHHe cosx=1. B oTBeT 3anuimmre HauMEeHbITNI HEOTPUIIATETHHBIN KOPEHb.
ITal0HbI OTBETOB:

Homep 3aganus 1 2 3 4 5 6 7 8 9 10
OTtBer A r b b 5 V33 -2 8 2 0

3. ®OHJ OLEHOYHBIX CPEJACTB JJIsI TIPOMEXYTOUYHOM ATTECTAIIUH
(AK3AMEH)

Ha BbINOTHEHME MUCHMEHHON AK3aMEHAI[MOHHOW pa0OThI 0 MAaTEMAaTUKE JaeTcs 4 aCTPOHOMHYECKUX daca
(240 MunHyT).

DK3aMeHaMOHHas PaboTa COCTONT UX 2-X JacTeit: 00s3aTeIbHOM U TOTIOTHUTEIBHOM.

OO0s3arenpHas 9acTh COMCPIKHUT 3aJaHUS MHHUMAIBLHOTO O0S3aTeNBLHOTO YPOBHS, IOTOJHUTEIBHAS YacTh —
OoJee CI0XKHBIC 3a/IaHus.

[lpu BBIMONHEHWW 3aJaHUil 00sA3aTeNbHON dYacTh TpeOyeTrcs NpPEACTaBUTh XOJl PEIICHUS H YKa3arh
MOJYYEeHHBI OTBET. 3a TpPaBWILHOE BBHIMOJNHEHHUE JIOOOTO 3alaHus M3 O0s3aTENBHOW YacTH OOydaroluiics
nosydaere onuH Oasut. [Ipu BeIMOTHEHWN 3a1aHUs U3 TOTIOJHUTEIHHON YaCTH HEOOXOAMMO TIOJIPOOHO OMHCATh X0

peuieHud U JaTb OTBCT. HpaBI/IJ'II:HOC BBIIIOJTHCHUC BaﬂaHI/Iﬁ HOHOHHHTGHLHOﬁ HaCTHU OLCHUBACTCA 3 Gammamu uid 1-
2 OalaMH 3a YaCTHYHOE pemieHue.

EaJ'IJII)I, TMOJIY4YCHHEBIC 3a BCC BBIITOJIHCHHBIC 3aJaHUs, CYMMHPYIOTCA.
Hlxana nepegoda 6a1106 6 ommemKu no NAMUOANILHOU cucmeme

Ommemka Yucno bannos, Heodxodumoe 01 ROJIYUEHU OMMEMKU
«3» (y008.) 6-9
«4» (xopouwio) 10-14 (ne menee 00H020 3a0anUsL U3 OONOIHUMENbHOU YACHU)
«5» (omauuno) bonee 14 (ne menee 08yx 3a0aHuil U3 OONOIHUMENLHOU YACMUL)

Oopa3zosamenvnvle pe3yibmanol, noodaexcaujue npogepke (InemeHmol):

APy 1, Py 2, 1Py 3, APy 4, Py 5, APy 6, 1Py 7, APy &, Py 9, /1Py 10, /1Py 11, /IPy 12, JIPy 13,
JPy 14. OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07. I1K 1.3.

IK3amenayuonnbvie 3a0anUA HO MAMEMAMUKe
Oo6s3aTebHAA YACTD
Ipu BoImoaHenny 3aganmii 1-12 3anuInMTe X0/ pelleHUs U MOJIy4eHHbI OTBeT.
1. (1 6ann) Beraucmute: 2sin(n/6)+2cos(n/3)
2. (1 6ann) Ha pucyHKe >KUPHBIMH TOYKAaMH ITOKa3aHO CYTOYHOE KOJIMYECTBO OCAJKOB, BBINAJABIINX B
Omucte ¢ 7 mo 18 mexadbpst 2001 roxa. [To ropu30HTaIM yKa3bIBAIOTCS YKCIa MecsIia,

ERLEC]

M0 BEPTHKAJIU — KOJMYCCTBO OCAJKOB, BBIIIABIIUX B COOTBeTCTBYIOHII/Iﬁ JCHb, B

n
|
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MUJITTUMETpPAxX. I[J'ISI HarjIIAHOCTHU KHUPHBIC TOYKHW HAa PUCYHKE COCANMHCHDLI JIMHUEH.

n
—
|

Omnpenenute 1Mo pUCYHKY, CKOJIBKO JHEH BbIIaLasIo Ooiee 2 MUIUITUMETPOB OCaIKOB?

n
-
|
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3.

(1 6ann) CTOMMOCTB YCIIYT YaCTHOTO Jiu3aiiHepa Bo3pocia Ha 10%. Onpenenutsb, CKOIbKO CTOMITU

YCITyTH AU3aifHepa 0 MOI0POKaHUS, eCITH TTocie KimeHT 3arwtaTii 55000py6?

4.

(1 6ann) Ha Tapenxe 16 mupoxkos: 7 ¢ peiOoi, 5 ¢ BapeHbeM u 4 ¢ BumiHel. IO Hayran BeiOupaer

OJIMH NUPOKOK. HalinuTe BEpOSTHOCTD TOTO, YTO OH OKAXETCSI C BUIIHEH.

S.

6.
7.

8.
9.
10.

(1 6ann) Haligute 3Ha4eHue BoIpakeHus log,2 + log, 32

(1 6ann) Haiiure KOpeHb ypaBHEHHS 7=6x=7.

(1 6ann) Pemmte HepaBeHCTBO 27 > 64. B OTBET 3alMIINTE HAUMEHBLIEE TIOJIOKUTEIBHOE YUCIIO.
x42 1

(1 6ann) Haligute KOpeHb ypaBHEHHS o

5 >
(1 6ann) Halinure npon3BoaHy 0 GYHKIMU B TOUKe X=0: ¥ = ZX4 —6x" +7x—1

(1 6ann) Kactprons, opopmieHHas 1o MHAMBUAYaAILHOMY 3aKa3zy, uMeeT GopMy LIUIUHIpa. Bricora

KacTpronu 35 cM, auameTp ocHoBaHus 20 cMm. PaccunraiiTe BMECTUMOCTD JaHHOM MTOCYABI, ACIECHHYIO Ha TT.

11. (1 6ann) Haligute tuiomaas GUrypsl, H300paKeHHON Ha PUCYHKE

12. (1 6ann) Teno nBuKercs 1o 3akoHy S(t)=3t*+5t (M) Haiitu ckopocTh Tena uepe3 lc¢ mocne Hayana

JABHXCHUS.

JIONOJHUTEAbHANA YACTh

1) Ilpu evinoanenuu 3adanuii 13-16 3anumiume xo00 pewienusn u nOJIy4YeHHbII OMEem
13. (3 6anna) Berumcnure IUIOMAAL yYacTKa CTOJA, OTBEACHHOTO IS TMPE3EHTAlMHd padoT nu3aiiHepa

Bacunusi, IepuMeTp KOTOPOTO OrPAaHUYUBAIOT JIMHUU y=X"-2X-2 U

y=-x"+2. Boinonuure yeprexk. OTBET JalTE B KBAJAPATHLIX METPAX.
14. (3 6anna) Pemmre ypaBHenue sin’x - 2sinx=0. B 0TBET 3amuIINTE KOJIUYECTBO PELIEHHUI, IPUHAIEKAITHX

npoMexyTKy [0; 47T.]

15. (3 6anna) Hatinute 06beM MHOTOTpaHHUKA, H300paKEHHOT'O Ha PUCYHKE (BCE IByTPaHHBIE YIIIbI MIPSIMBIE).
1 1

16. (3 6anna) 3aka3z Ha 126 OTKPHITOK MEpBBIM TU3aifHEp BBINIOJNHIET HAa 5 YacoB OBICTpEE, Y€M BTOPOM.
CKOJIBKO OTKPBITOK 32 4ac W3rOTaBIUBACT MEPBBIN AU3aliHED, €CIIM U3BECTHO, YTO OH 32 Yac MOXKET IPUTOTOBHUTH Ha

5 OTKPBITOK 0OJIbIIE BTOPOTO?
ITaJIOHbI OTBETOB:

Homep 1 2 3 4 6 8 10 11 12 | 13 | 14 | 15 | 16
3aaHus
OTtBer 2 3 50 | 0,25 -7 -10 3500 | 15 11 9 5 6 13
TBIC
2) 3apanue
1 BapuaHT
1 0,01)*-10*% 372 a)9 6) 1800
Brerunciautse: ( j 33—1200 r))900
x)
2 24157 a)2 0)4 B)1
Borancnute: V22l o6




3 log, 224 —log, 7 a)10 0)5
Brruncnutse: = =
B)!ag: 217 r)!ag: 1568
_ 1)
4 g2x-16 _ 1 a6 6)7  B)-2
Pemmts ypaBHEeHHE:! 81 r)-6 n)
5 2(sin® 66° —cos” 667) a)2 0) -2
BbrauciuTs: cos132° B) 1 r-1
1)
6 V13 — = a)-11 0)11
Pemuts ypaBHeHue: 13—2x=6 Bgl 1.5 r))—l 1.5
1)
7 al6.p%6 a 1
- a) b2 6) 2
(ab)3©
Cokpatuth B B
B)3" r) 2
n)
8 7 g 1 1 _1
Bbrauciuts: 2. 3yx35. 30,65 a)? 6) °?
E _qt
B) r)
1)
9 Pemute ypaBHeHue: a) Ll T
-] 6)
4cosx +4sinx—1=0, Ha npume&cyrne:xe[—%;ﬂ _n I
B) * r) ©
)
10 | Pemnts HepaseHcTEO: log;(2x +4) —log,; 2 = log, 5 a)x>3 6)x>9
B)x>3 r)x>9
3 ] Z[) =
H Haiitu npousBoaHyto GpyHKINU flx) =x"—27x" —3x +4 B |a) T Sdr—3 6)— 138
Touxe ¥0=3 B) 186 r) -132
)
12 . .};r:xa—:;x + 4 a)lI/I2 6)11/1-2
Haiiti 3kcTpeMyMbl QyHKIIUH: B) 11-1 0 -1u2
3 z 2)
13 Haiitu Bce mepBooOpa3Hbie HYHKIIUK: y=4x"+6x"+8x—2 a) y=12x"+12x +8

6)}r=x"+2x3+4-x:—2;r+c

B)}r=4x4+2x3+4x:—2x+c

r)
1)

y=4x*+6x*+8x>—2x+¢C




14 2-1)° -
Haiitu: ..r (R’ 1) dx a) 5.7: + X + C
ZxF-Ix34x+tc
6)*®
5 _
pX TX +x+C
(x*-1)
r 2
)
15 [ (84 2x —x?)dx a) 36 6) -12
Berauciutp: “ 72 B) -30 r) 30
)
16 | _sin 75° sin 15° a) 0,5 6) 0,75
MIPOCTHUTD: B 1 10,25
)
17 . 1) = L a) -4 0) 4
Iﬂgi(z;r 1) = log, e o b2
Pemuts ypaBHeHue:
)
18 | CocraButb ypaBHeHHE KacaTENIBHOH K rpaduKy QyHKIMHM a)}r = 5x — 17 6) yv=15x+17
}r=£;r3—4x+1 x. =13
3 B Touke ~ ¢ y=5x—3  y=-5x—17
B)~ m°
19 | HaiiTi miomaas KpUBOIMHEHHOHN Tpaneluuu, orpaHuYeHHON 10 2z
byHKUMSAMU: a) 10 6) 3
y=4x—x",v=0,x=0,x=4 N N
10- 10-
B) 3 T) <
20 | Haiitu miomanas GUrypsl, OTpaHUYEHHON (QYHKIUAMU: a) 4 0)- 4,5
y=—x"+4x,y=x B) 4,5 r) 3,5
21 B ky6e ABCDAlBlCiDl BCe péOpa paBHbI 1, HaiiT paccTosiHue a)2 6) V2
MeX]ly BepIIMHAMH A U By B) 3 nl
22 | Haiitu 00BEM IIUIIHHAPA, €CITU PaiyC OCHOBAHUS paBeH 7, a a) 112 6) 196
BBICOTA paBHa 4 B) 1121 r) 196 n)
23 A,B,C,D, AB =4, AD = b, a) b-a 6) a-b
B napamnenerunene ABCD 117171 B) at+b r)-a-b
ib AC &
BbIpa3uThb uepe3 BEKTOPbl ~ BEKTOp
24 | Haiitn rumomaab O0KOBOW MOBEPXHOCTHU MPSMOH YETHIPEX YT OILHOM V’E
npusmel ABCD™ 1717171 ecnin B 0cHOBaHUHM EXKHUT KBAAPAT €O
CTOpPOHAMHU, PaBHBIMHE 3, a [UIMHAa OOKOBOTO pedpa paBHA JIHHE V2 V2
JUArOHAJIU OCHOBAHUSA. B) 8 r) 16
)
25 | BeicoTa npAMOYTOJIbHOTO TpeyroibHuka ABC, onylleHHas Ha a) 738 6) 729
TUIIOTEHY3Y, pa3aenuia e€ Ha oTpe3ku 3 u 27. U3 B) 41 r) 11
BepmrHBL. C TIPSIMOTO yTIia BOCCTaHOBJIEH nepneHaukyisip CM =40 | n)




K IUIOCKOCTHU TpeyroibHuka ABC, Haliqute paccTosHue OT
TO4YKH M 70 TUIOTEHY3bI AB.

2 BapuaHT
2, 115,42
! Berancnuts: (0.01)"-10%:4 3 (1)’660205 16“)) _1560
2 4-+/6-11 a)4 0)6 B8 140
e )
Brruncnuts: 33-2
3 _logy 351 —logy 13 a) 364 6) 3
Brruncnutse: N log, 4563 F)Iﬂﬂa 338
4 365 — 1 a)4 6) 9,5
Pemmts ypaBHeHHeE: 6 B) 0,5 )45 n)
5 27(sin® 72%—cos? 72%) a) 13 6)0,5
0 B) -13.,5 r)—0,5
Brrancnuts: 2cos144
6 W3r—8 = a)-11 0) 11 B) 11,5
Pemnth ypaBHeHHE 3x—8=5 r)) 115 )ﬂ) )
7 229.,09 a 1
- = b ]
1.9 a)® 6) -
CoKpaTuTh: (ab) .
B) a T) b
8 ® + (10625-2-0.73) = 16 11 —117
Beraucnuts: 2,88 * 72 1z a) 0)
g n
B) 15 F) 15
9 Pernth ypaBHEeHHE: a) a i a
) 6) 3 B) 4
6 cos®x — 5sinx — 2 = 0, Ha IPOMeXYTKe: X € [—?.?] -n
r ¢ n)
— = - >
10 PerITh HEpABCHCTEO: log,(x—3)+log,2 = log, 10 a) x> -8 6) x;:8
B) X <8 rx- -8
— 9.3 _C, 2 _ zZ _ —
1 Haiitu npousBoaHyto GpyHKIMN: flx) =2x X 6x +10 B a) 6 10x—6 0) 18
rouKe £0=3 B)356 r)l6 )
2| s y=x—3x"+2 a)lu-1 6)0nl
afTH SKCTPEMYMBI (PYHKIIUH: B) 112 )0 w2
13 y=8x%—12x*+12x+3 a) 24x>-24x + 12+ C

Haiitu Bce mepBooOpazHbie GpyHKINH:

6) 2x* —4x> + 6x> + 3x + C
B) 8x* — 12X’ + 12x* + 3x + C
r)2x*+4x’ +x*+3x+ C




14 2 4)°
Haiin ] (77— 47 dx a) x°—2x° +16x+C
0) 2x-1)*+C
B) 4x* + C
©om B
(x*—4)
r ¥ +C
F - _l
15 _rl (—143x+2x")dx —
Bbraucnure: ~ 3 a)—1 6) 3
g
B) 2 r)3
16 | YopoctuTs: ayl 6)-1 B)O,S
cos(24%) + cos 5° + cos 175° + cos 204° + cos 300° =05 n
VAN S log,(x+1)+log,(x+3)=3 a)l 6)-1 B)0S5
r-0,5
18 | CocTaBuUTh ypaBHEHHE KacaTelnbHON K rpaduKy (YHKIHH ) y=—2x+3
}r=—x3—4x—|—2BTOquxD=—l a
0)y=2x+3
B)y=-2x-3
r)y=-7x
19 Haiitu miomanb KpUBOJUHEHHON Tpanenuy, OrpaHHICHHON (QYHKIMIMU: 1
— z . — _ a) ¥ 0)6 B) 8
}F—2+x ;}F_ ':I;x _ﬂ,x - 1
r9 1)
20 Haiitu mutorrans Gurypsl, orpaHHUeHHON (PYHKIASAMU: 102
3
y=—x"+9v=25 a) 0) 10
103 10+
B) 3 ry =
21 B ky6e ABCD}ll}E“lﬂlﬂ11 BCe p&Opa paBHbI |, HAlTH PACCTOAHIE MEXIY | a) 2 6) V2
Bepnn/IHaMI/f£11 u Cl. B) 3 nl
22 | Halitm 00BEM IMIHHIpA, €CITM PaliyCc OCHOBaHHS paBeH 13, a BhICOTa a) 1053 0) 1053«
paBHa 9 B) 1521n r) 1521
23 _'=4 _'=_' a) b-a 0) a-b
B napannenenunese ABCDAPEM'LTlEll AB=a, AD=Db, BrIpasuth Bg a+b r))—a-b
ab CA
gepe3 BEKTOPHI BEKTOP
24 Haiitu miomans 60K0BOM MOBEPXHOCTHU NMPSIMOM YETHIPEXYTOIBHOM 82 6+ 2
A,B,C,D 2) 0)
191518
npuaMbl ABCD , €CITM B OCHOBAHUH JICKUT KBaJIpaT co 3
W
CTOPOHAMH, PaBHBIMH 2, @ JUTHHA GOKOBOTO peGpa paBHa MOIOBHHE UTHHBI | B) r)8
JIMarOHAIN OCHOBAHUS 1)
25 BricoTa npsMoyronbHOro TpeyroibHuka ABC, onylieHHas Ha a) 16 6) 17
TUIIOTEHY3Y, pa3aenuia e€ Ha oTpe3ku 4 u 16. M3 Bepmunbl. C psMoro
yTrIla BOCCTaHOBIICH neprieHAnKynsasp CM = 15 K TII0CKOCTH B) 18 r) 19

TpeyronbHuka ABC, Haiinure pacctosiHue ot Touku M 10




| TUIOTEeHY3bI 4B.

| n)




	1. ФОНД ОЦЕНОЧНЫХ СРЕДСТВ ДЛЯ ВХОДНОГО КОНТРОЛЯ
	2. ФОНД ОЦЕНОЧНЫХ СРЕДСТВ ДЛЯ ТЕКУЩЕГО КОНТРОЛЯ
	2. ФОНД ОЦЕНОЧНЫХ СРЕДСТВ ДЛЯ РУБЕЖНОГО КОНТРОЛЯ
	3. ФОНД ОЦЕНОЧНЫХ СРЕДСТВ ДЛЯ ПРОМЕЖУТОЧНОЙ АТТЕСТАЦИИ (ЭКЗАМЕН)

