MuHucTepcTBO 00pazoBanus U HayKu P/{

I'BIIOY «Kosuieax 3KOHOMHUKH U NPeANPUHAMATEIHCTBA

®OH/ ONEHOYHbLIX CPEJACTB

10 001meo0pa3oBaTeIbHOM IUCIUILIMHE
O/1n.04 «MaTeMaTHKa

CrneuuaabHoctb: 40.02.02 IPABOOXPAHUTEJIBHAA JEATEJIBHOCTD

PaccMoTpeHo Ha 3aceJaHHH [TUKI0BOM KOMUCCHH
«O061eo0pa3oBaTEIbLHBIX TUCITUTLITIH)

[Tporokos Nel ot «28»asrycrtg 2023 r.
IMpencenarens 1K V% - Caxasatona 3. C.

Byiinakck, 2023 r.



Conepxkanue

1.IHacnopt kommiaekra POC.
2.01eHKa 0CBOCHHA AUCIHUILINHBI
3.M0oH OIIEHOYHBIX CPEICTB TEKYIIEro KOHTPOJIS.

4.(I)OHII OLCHOYHLIX CPEACTB HpOMe)l(yTO‘IHOﬁ aTrecranmmn



|. IIacnopT KOMILIEKTa KOHTPOJIbLHO-OII€HOYHBIX CPE/ICTB
1. O6s1acTh NIPMMEHEHHUS KOMILIEKTAa KOHTPOJIbHO-OLCHOYHBIX CPEICTB

®onn oneHouHbx cpeactB (mamee — ®OC) mo o6meoOpa3zoBaTEIHLHON
nuctumuinHe «Marematuka» paszpaboTan Ha ocHoBe TpeboBanuii ®I'OC COO, ¢
y4eTOM npodeccuoHaIbHON HaNpPaBIECHHOCTH porpaMm CpeIHEro
npoecCHOHaNbHOTO 00pa30BaHus, peau3yeMblX Ha 0a3e OCHOBHOTO OOIIETo
oOpa3oBaHUs.

OcHoBHas 11eJ1b CO3aHUs TPUMEPHOTro (OHAA OLICHOYHBIX — YHU(PUKALIUS U
CTaHJapTU3aIus TpeOOBaHUMN K pe3ybTaTaM OOYUYEHHS CTYJEHTOB IO CJIETYIOITUM
HaIpaBJICHUSAM TMOATOTOBKU: «ECTECTBEHHO-HAYUHBIN», «TEXHOJOTHYCCKHIY,
«COIMATLHO-9KOHOMUYECKHI» W «TYMaHUTapHBI» W  COBEPIICHCTBOBAHHE
coJiep>kaHusl 0011e00pa30BaATENIbHON JUCHUIUIMHBL ISl (POPMUPOBAHUS YMEHUM U
3HAHUM.

[Ipodeccuonanbupiit komnoneHT @OC oTpa)keH B 3aJaHUSAX Ha MEPEBOJ U
HOCHUT HAay4YHO-TIOMYJISIPHBIM XapakTep W MOKET ObITh MPUMEHEH U HCIOJIb30BaH
JUUIs TECTUPOBaHMS CTyJIeHTOB 110 BceM YITIC.

2. OueHka 0CBOEHHS JUCHHUILTHHBI
2.1. Pe3yabTatbl 00yuenus, peraamentuposanubie @®I'OC COO ¢ yyeTom

o1rocC C1io
[IpeameTHbIC pe3ynbTaThl HA OA30BOM YPOBHE OTPAXKAIOT:

JIP6 01. Bragenue MerogaMu JOKa3aTeIbCTB, aITOPUTMAMU PEIICHUS 3a/a4;
yMeHue (GOpMyJIUPOBATh ONPEACICHHUS, aKCHOMBI M TEOPEMBI, TPUMEHSITH UX,
MPOBOAUTH JOKa3aTEIbHBIE PACCYKICHUS B X0JI€ pElISHUs 3a]1aY;

JIP6 02. YMmenue onepupoBaTh NOHITHSAMU: CTENEHb YHUCIIA, JOrapu(pM YHCIIa;
YMEHUE BBITIOJNHATH BRIYUCIICHUE 3HAUCHUH M MPe0Opa30BaHMs BRIPAKEHUN CO
CTETNICHSIMU U Jiorapudmamu, Ipeodpa3zoBaHus APOOHO-PAITMOHATBHBIX
BBIPAKECHU,

JIP6 03. YMmenue onepupoBaTh MOHATUSIMH: pallMOHATILHBIC, UPPAIMOHATILHEBIE,
MoKa3aTeibHbIe, CTETICHHBIC, JJoTapu(PMUUIECKUE, TPUTOHOMETPHUYECKUE YPaBHEHUS
Y HEpaBEHCTBA, ux cuctemsl; JIP6 04. YMeHue onepupoBaTh MOHATUSIMU:
byHKIUs, HEeTIpephIBHAS (QYHKIIMS, POU3BOIHAS, TIEPBOOOpA3HAs, ONPEACICHHBIN
WHTETpajl; YMEHUE HAXOAUTh IPOU3BOHBIE JJIIEMEHTAPHBIX (PYHKIIUHI, UCTIOJIB3YS
CIIPABOYHBIE MaTEPUAIIBI; UCCIIEIOBATH B MMPOCTEUININX CIIydasiX (PyHKITUN Ha
MOHOTOHHOCTh, HAXOJIUTh HAMOOJIBIIINE U HAMMEHBIIINE 3HAYEHUS (PYHKIINM;
CTPOUTH TpapriKu MHOTOWICHOB C UCIOJIb30BAaHUEM afTapaTa MaTeMaTHIeCKOTo



aHalin3a; IPpUMCHATH IIPOU3BOAHYIO IIPpHU PCIICHUHA 3aJa4 Ha IBMXKCHHUC, PCIIATh
IMPAKTHKO- OPUCHTUPOBAHHLIC 3a/1d491 HaA HanOOJbIINE U HAUMEHBIIINE 3HA4YCHUI,
Ha HaXOXACHUC IIYTH, CKOPOCTH U YCKOPCHUA,

JAP6 05. Ymenue onepupoBaTh NOHATHSIMU: pallMOHATIbHas (QYHKIHS,
nokazartenbHas PyHKLUsA, CTeNeHHas QpyHKUus, Jjorapupmudeckas QyHKIus,
TpUTOHOMETpHUUYEcKre HYHKIIUHU, 0OpaTHbIe (QYHKIIUU; YMEHHUE CTPOUTH TPaPUKU
U3YYEHHBIX (DYHKIUH, UCIIOJIb30BaTh rPapUKu MPU U3yUYEHUU NPOLIECCOB U
3aBHCHMOCTEH, MIPH PEIICHUHU 334 U3 IPYTUX yueOHBIX MPEAMETOB U 337a4 U3
peasibHOM KU3HU; BBIpaXKaTh POpMyJIaMU 3aBUCUMOCTH MEXAY BEIHUNHAMUY;

JIPG 06. YMmeHue pemiath TEKCTOBBIC 3aJa4M Pa3HbIX TUIOB (B TOM YHCIIE HA
IIPOIIEHTHI, JIOJIM U YaCTH, Ha IBIKEHHE, paboTy, CTOMMOCTh TOBapOB U YCIYT,
HAJIOTH, 33]]a4¥ U3 00JaCTH YIIPaBJICHUS JIUUYHBIMU U CEMEHHBIMU (PUHAHCAMMU );
COCTABJISITh BBIPAKEHUS, YPABHCHHSI, HEPABCHCTBA Ml KX CUCTEMBI 110 YCIIOBHUIO
3aJlayu, UCCIIEIOBATh MOJIYYEHHOE PEIICHUE U OIIEHUBAThH MPABIOTOJ00HOCTh
pe3yabTaToB;

JIP6 07. YMmenue onepupoBaTh NOHIATUIMU: CpeliHee apudMeThudecKoe, MeIrana,
HauOoJIbIIIEE U HAUMEHbIIIEE 3HAUCHHUS, pa3Max, JUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YUCJIOBOT'O Ha0Opa; yMEHHUE U3BJIEKaTh, HHTEPIIPETUPOBATh
uH(dOpMaIIO, IPEICTABIICHHYIO B Ta0IMIaX, HA AUarpaMMax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PeaIbHBIX MPOIIECCOB U SBJICHUH; MIPEIACTABIATh
UH(OPMAITUIO C TOMOIIBIO TAOIUI] U TUAarpaMM; UCCIIEI0BATh CTATUCTUYECKHE
JIaHHbBIE, B TOM YHUCJIE C MPUMEHEHHEM TpapUUeCKUX METOJ0B U JIEKTPOHHBIX
CPEICTB;

JIP6 08. YMmenue onepupoBaTh NOHATUSIMU: CIIyYallHbIA ONBIT U CIIy4ailHOE
COOBITHE, BEPOSTHOCTD CIIY4aHOTO COOBITHS; YMEHHE BHIYUCIISATH BEPOSATHOCTD C
UCITIOJIb30BAaHUEM I'papUUECKUX METOJOB; MPUMEHITH (POPMYJIbI CIOKEHUS U
YMHOKEHHSI BEPOATHOCTEN, KOMOMHATOPHBIE (PaKThl U (POPMYJIbI IPU PELLIEHUU
3a]1a4; OLIEHUBATh BEPOSITHOCTU peajbHBIX COOBITUI; 3HAKOMCTBO CO CITy4YalHBIMU
BEJIMYMHAMU; YMEHHUE MPUBOJUTH TPUMEPHI POSBIICHUS 3aKOHA OOJBIINX YUCEN B
IPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSIX;

JP6 09. YMmenue onepupoBaTh MOHATUSIMU: TOYKA, TIPsiMasi, MIIOCKOCTh,
MIPOCTPAHCTBO, IBYTPAHHBIN YTOJI, CKPELIUBAIOIIKECS NPSIMbIE, NapAILIEIbHOCTD U
MEePIEeHIUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEH, YTOJ MEXKY MPSIMBIMHU, YTOI MEKITY
MPSIMOM U TJTIOCKOCTBIO, YTOJ MEXIY IIOCKOCTSIMU, PACCTOSTHHAE OT TOYKH J0
IJIOCKOCTH, PACCTOSTHUE MEXKTY MPSIMBIMU, PACCTOSIHHE MEXKAY IITOCKOCTSIMU;
YMEHHE MCIO0JIb30BaTh NMPU PEIICHUHN 3a7a4 U3y4eHHbIE (haKThl U TEOPEMBI
MJIAHUMETPHH; YMEHUE OIIEHUBATh Pa3Mephbl 00BEKTOB OKPYIKAIOIIETO MHUPA;



JIP6 10. YMmenue onepupoBaTh NOHATUSIMH: MHOTOTPAHHUK, CEYEHUE
MHOTOTpaHHMKA, Ky0, Mapaiienenumnes, npu3mMa, nupamuaa, Gurypa u
MOBEPXHOCTh BpallleHUs, IIUIIMHIP, KOHYC, 1ap, chepa, ceueHus: GUrypol
BpallleHus, TUIOCKOCTb, Kacaromascs chepsl, MIIMHAPA, KOHYCa, IITOMAIb
MOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCA, [IMIMH]IPA, IUIOMIa/lb cepbl, 00beM
Ky0a, MpSAMOYTOJIBHOTO MapasijiesienuIeia, TUPaMUIbl, TPU3MBIL, HAITUHAPA,
KOHYycCa, I1apa; yMEHHE U300pakaTb MHOTOI'PaHHUKHU U IOBEPXHOCTH BPALLECHUS,
UX CEYEHUS OT PYKH, C HOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEIICTB; YMEHHE PAClO3HABATh CHMMETPHIO B IPOCTPAHCTBE; YMEHHE
pacno3HaBaTh MPABUIIbHBIE MHOTOTPAHHUKH;

JIP6 11. YMmenue onepupoBath NOHATHSIMU: IBHXKEHUE B IPOCTPAHCTBE, MOA00HBIE
(Gurypsl B IpOCTPaHCTBE; UCIOIb30BaTh OTHOILIEHUE TUIOIIAICH TOBEPXHOCTEN U
00BEMOB MMOOOHBIX (PUTYp IIPU PEILICHUH 3aay;

JIPG 12. YMeHue BBIYUCTSATh TeOMETPUUYCCKIE BETUIMHBI (JIJTMHA, YTOJI, TUIOMIA b,
00beM, IIIOAAb TOBEPXHOCTH ), UCTIOJIb3Ys U3YYEHHbIEC (DOPMYIIBI U METO/IBI;

JIP6 13. YMmenue onepupoBaTh NOHITHIMU: IPSIMOYTOJIbHAS CUCTEMa KOOPIMHAT,
KOOPAMHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAISIPHOE MPOU3BEICHUE,
YTOJI MEXKy BEKTOPAMH, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA Ha YHUCIIO;
HAXOJIUTh C TTOMOIIBIO U3YYEHHBIX (POPMYII KOOPIUHATHI CEPEIMHBI OTPE3Ka,
pPacCTOSIHUE MEXIY JBYMS TOUKAMU;

JIP6 14. YMmenue BbIOUpaTh NOAXOASIINA U3yYEHHBIN METOJT AJI PELICHUS
3aJlayu, pacro3HaBaTh MaTeMaTU4Yeckue (PakThl U MaTEMATUYECKUE MOJIENH B
IPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE; YMEHUE MPUBOAUTD
IIPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUMCKON U MUPOBOM MAaTEMaTUYECKOU
HAyKH.

OK 01 BriOupaTh criocoOsbl penieHus 3aaad npohecCuoHanbHOU A€ TeIbHOCTH
PUMEHUTENBHO K Pa3JINYHBIM KOHTEKCTaM

OK 02 HMcnonp30BaTh COBPEMEHHBIE CPEJICTBA MIOUCKA, AaHAJIN3a U UHTEPIIPETALNN
uHbopMalnu, 1 UHOOPMALIMOHHBIE TEXHOJIOTUH 11 BHITIOJTHEHUS 33124
npo¢eCCUOHATILHON eI TEIIbHOCTH

OK 03 IlnanupoBaTh ¥ peau30BbIBATh COOCTBEHHOE MPOGECCHOHATBHOE U
JUYHOCTHOE Pa3BUTHE, MPEANPUHUMATEILCKYIO ACSTEILHOCTD B
npodeccruonanbHol cdepe, UCTIOIB30BaTh 3HAHUS 110 PMHAHCOBOM TPAMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX CUTYaILIUIX

OK 04 D¢ dhexTuBHO B3aMMOICHCTBOBATh M pa00OTaTh B KOJUICKTUBE H KOMaH/IE



OK 05 OcymiecTBisiTh YCTHYHO U MUCbMEHHYIO KOMMYHHUKAIIMIO Ha
rocyaapcTBEHHOM s3bike Poccuiickoit @enepannu ¢ yueToM 0COOEHHOCTEM
COLIMAJIBHOTO U KyJIbTYPHOTO KOHTEKCTa

OK 06 IIposiBisATh rpa’kJaHCKO-NATPUOTUYECKYIO MTO3HUIIMIO, IEMOHCTPUPOBATH
OCO3HAaHHOE MTOBEICHUE HA OCHOBE TPAJAUIIMOHHBIX O0IIEUYEIOBEYECKUX
LIEHHOCTEW, B TOM YHCJIE C YYETOM IAPMOHU3ALNHA MEKHAMOHAIBHBIX U
MEXPEJIINTUO3HBIX OTHOLLIEHUI, IPUMEHATh CTaHAAPTHI AHTUKOPPYILIMOHHOIO
ITOBEJICHUS

OK 07 CopneiicTBOBaTh COXpPAHEHHUIO OKPYKAIOIIEH Cpeibl, pecypcocOepekeHHIO,
MPUMEHSITh 3HaHUSI 00 U3MEHEHUU KJIUMaTa, MPUHITUIIBI OEPEKIIMBOTO
MPOU3BOJICTBA, 3PPEKTUBHO JEHCTBOBATH B UPE3BBIYANHBIX CUTYalIUSX.

Ilpogpeccuonanvnvie komnemenyuu no cneyuanrvhocmu: 40.02.02
Ilpasooxpanumenvhan deamenbHOCHb:

ITK 1.8. OcymiecTBisTh TEXHUKO-KPUMUHATUCTUYECKOE U CIICIIMAIBLHOE
TEXHUUYECKOE 00ECIICUCHHE OTIEPATUBHO-CITY>KEOHOU IeATeIbHOCTH

I1IK 1.11. O6ecneunBath 3alIUTy CBEJICHHM, COCTABISAIONINX TOCYIaPCTBEHHYO
TaiiHy, CBeICHUI KOHPUACHIIUATILHOTO XapaKTepa U UHBIX OXPaHIEMbIX 3aKOHOM
TaWH.

[1K 2.2. OcymiecTBAsTh JOKYMEHTALIMOHHOE 00eCIieYeHUe yIpaBIeHYECKON
NEATEIIBHOCTH.

2. ®OoH/1 OLIEHOYHBIX CPEACTB /ISl BXOJHOI0 KOHTPOJIsI

BxoaHOM KOHTPOJIb COCTOUT U3 3a/IaHHM, B3AThIX U3 OTKpbITOro 0anka OI'D u
BIIP no marematuke. Ha BeIoTHEHNE 3a1aHUN BXOJTHOTO KOHTPOJIS AaeTcs |
aKaJeMuyeckuii yac (45 MuUHyT).

BxoHO# KOHTPOJIL COCTOUT UX 2-X YacTeH: 00A3aTeIbHON U JOTIOJHUTEIHHOM.

OOs3aTenpbHas 4acTh COACPIKHUT 3aJaHNA MUHHUMAJIbBHOI'O 00513aTeILHOrO YPOBH:,
JOINIOJIHUTCIBbHASA 9aCTh — 0oJ1ee CI0KHBIE 3aJaHuA.

[Tpu BeIMOTHEHUY 3aJaHUI TPEOyEeTCS MPEACTaBUTh X0 PEUICHUS U YKa3aTh
NOJIy4eHHbIH OTBET. [[paBUIIbHO BBINIOJIHEHHOE 33aJJaHuE U3 0053aTeNbHOMN YacTu



OLICHUBAETCS B OJIMH 0aJlT; MPABUIILHOE BBIMOJHEHUE 3a/JaHUN JOTIOTHUTEIbHON
YacTH OLIEHUBAETCA 3 OayuiamMu K 1-2 O6ajijmaMu 3a YaCTUYHOE PEILICHHE.

bainbl, nosiydeHHbIE 32 BCE BBINIOJIHECHHBIC 3aJJaHUSI, CYMMUPYIOTCSI.
IlIkana nepesooa 6annoe 6 ommemku no NAMUOAITLHOU CUCHEME
Ommemxka Qucno d6annos, neodxooumoe 011 NOIYUEHUS OMMEMKU
«3» (y008.)

7-9

«4» (xopowo) 10-12

«5» (omauuno) 13-15

Oopa3zoeamenvHble pe3ynvmamot, nooaexcawiue nposepke (dnemenmet): JIP6 1,
JP6 5, 1P6 6, IP6 9, JIP6 12, /1P6 14.

OK 1, 0K 2, OK 5, OK 6.
I[IK 1.1. [IK 1.2
8

3aoanusn 6xoo0nozo konmpoas Qosizareabnas yactb Ilpu pewenuu 3ad0anui 1-4
3anuumiume nPAGUIbLHBLIL OMEEMm U3 Yemblpex NPeON0HCEHHbIX:

1. (1 6amn) Packpoiite hopMyiy COKpaIlICHHOTO YMHOXKEHHUs a2-02: A) a2-2ab+b2;
B) (a-b)(a+b); B) a2+2ab-b2; I') (a-b)(a-b)

2. (1 6amn) [Tnomanes TpeyrojibHUKA BeUUCsETCS 10 hopmyiie: A) S=a*b; b)
S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

3. (1 6amn) Kakoe u3 cieayromux 9uces 3aKIi0ueH0 MKy YUCIIaMu U
A)0,4;5)0,5;,B)0,6;T) 0,7

4. (1 6amn) Jausl rpapuku ynkiuii. Kakas popmyna cooTBeTcTBYeT rpaduky 3):
1)

2)

3)

A);B);B); ) y=x+5.

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume xo00 peuwieHus u NOJYYEeHHbLIL OMEem.

5. (2 6anna) Beraucnure:



6. (2 6amna) Pemmre ypaBaenue x2-7X+10=0. Ecau ypaBHeHHe nMeeT Oosee
OJIHOTO KOPHS, B OTBET 3aNUILINATE MEHBIIIUN U3 KOPHEM.

7. (2 6amma) s pemoHTa TpedyeTcs 57 pysnoHoB 000eB. Kakoe HanMeHbIee
KOJIMYECTBO MaYeK 00OMHOTO KJiesl HY»KHO JUISI TAKOT'O PEMOHTa, eCiIH | mauka Kires
paccuuTaHa Ha 5 pyJIOHOB?

8. (2 6anna) Beicora BH napannenorpamma ABCD nenut ero ctopony AD Ha
orpe3ku AH =2 u HD = 32. JIluaronans napamienorpamma BD paBna 40. Hatinure
IJIOIIAIb TapAJIIEIOrpaMMa.

JlomoJIHMTEILHAS YACTh Hpu éblnoiHeHuu 3a0anus 9 3anuwmume xoo,
oﬁocuogauuepemeuuﬂ u n0lelIeHHbll2 omeem.

9. (3 6aua) Pp10010B MPOTLIBLT HA JIOJKE OT MPUCTAHU HEKOTOPOE PACCTOSTHUE
BBEPX I10 TEUEHUIO PEKH, 3aTEM OPOCHII IKOPb, 2 yaca JIOBUJI PbIOYy U BEPHYJICS
oOpaTHO yepe3 5

9

4acoB OT HavaJa ImyTernecTBusA. Ha kakoe paccTostTHUE OT IPUCTaHU OH OTTUIBLI,
€CJIM CKOPOCTh T€UCHHUS PEKH paBHA 2 KM/4, a COOCTBEHHASI CKOPOCTh JIOJKH
6 xm/4?

ITaJIOHBI OTBETOB:

Homep 3anannsa 123456789
OrBer bEBA2,72128168

10

3. ®OH/1 OLIEHOYHBIX CPEACTB /JIsl TeKYLIero KOHTPoJisA Texyiiuii KOHTPOJIb
IIPOBOJASTCS BO BPEMSI Ay IMTOPHBIX 3aHATUHN IO MAaTEMATUKE B COOTBETCTBUU C
y4eOHBIM TUTaHOM U pabodeit mporpammbl OJ] «MaTeMmartukay 1Mo BceM paszjenam
IporpamMMsbl. TeKyIIUi KOHTPOJIb COCTOUT U3 ABYX YaCTEW: TEOPETUUECKON U
npaktuyeckoi. [Ipu s3Tom oOyuaromuecs noay4yarT JB€ OTMETKHU.

Teopernyeckas 4acTh IPOXOJUT B (POPME YCTHBIX OTBETOB: 00yUaroIuecs
BBITSTUBAIOT MATh KAPTOYEK C BOIIPOCAMHU, JAIOT MOJIHBIN OTBET (CO CITUCKOM
BOIPOCOB 00yYaromuecs 3HAaKOMATCS B HavaJle U3yueHuUs pa3zena).

IlIkana nepesooa 6annoe 6 ommemku no NAMUOAITLHOU CUCHEME
Ommemxa Konuuecmeo éepuvix omeemos na meopemuueckue 60npocol
«3» (y008.)

3



«4» (xopowo) 4
«5» (omauuno) 5

3amanus MPaKTUIECKOW 4acTh (KOHTPOJIBHBIE PAOO0THI) YaCTUYHO B3STHI U3
otkpbiToro 6anka EI'D u BIIP nmo matemaTuke.

Ha BBINOTHEHNE KOHTPOJIBHOM paOOTHI 10 MaTeMaTHUKe JaeTcs 1 akageMIudecKuid
gac (45 MUHYT).

KonTponbHas paboTa cocTouT ux 2-x yacteil. B nepBoil uactu npeayaraercs
BBITIOJHUTD 4 33aHUS - BEIOpATh MPaBUIIBHBINA OTBET U3 YETHIPEX MPEI0KECHHBIX.
Bo BTOpOIi yacTu npenyaraeTcsi BHIMOIHUTD 6 3a1aHUN - ODOPMUTD X0 PELICHHUS
Y 3aIIACATh ITOJYYEHHBIN OTBET.

3a npaBUJIbHOE BBINOJIHEHUE JIF0O0T0 3aJJaHus IEPBOI YacTH 00yJarouiics
noJsryyaeT oJuH Oasuia. [IpaBunbHOE BBHIOTHEHHE 3a/1aHUN BTOPOM YacTH
onieHuBaeTcs 2 Oamtamu uin 1 0amioM 3a YaCTUYHOE PELICHHE.

bainel, mosiydeHHbIE 32 BCE BBITIOJIHEHHBIC 3aJJaHUSI, CYMMHUPYIOTCSI.
IlIkana nepesooa 6annoe 6 ommemku no NAMUOAITLHOU CUCHEME
Ommemxka Qucno 6annos, Heodxooumoe 011 nOJYUEHUA OMMEMKU
«3» (y008.)

8-10

«4» (xopowo) 11-13

«5» (omauuno) 14-16
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3.1 Ilpamoie u naockocmu, KOOPOUHAMBL U 6EKMOPBL 8 RPOCHIPAHCI GE

Oopa3zosamenvHble pe3ynvmamol, nooaexcawiue npogepke (dnemenmut): JIP6 1,
JAP6 9, JIP6 11, JIP6 12, JIPG 13, JIPG 14.

OK 1,0K 3,0K5,0K 7.
[K 1.2.

Teopernueckue BONPOCHI:

1. Copmynupyiite Teopemy [udaropa.
2. l[lepeuncnure OCHOBHBIE (PUTYPHI B TPOCTPAHCTBE.

3. Ilepeuncnure cnocoObl 3a/1aHUsI TUIOCKOCTH.



4. Tlpopomxute Teopemy: «Ecinu oHa U3 ABYX MapajuielbHbIX MPSMbIX
NEPHEHANKYJIIPHA IIIIOCKOCTH, TO...».

5. IIponoikute TeopeMy: «Ecnu nBe napauiebHbIe INIOCKOCTH IEPECEKAOTCS
TPEThEW, TO...».

6. ChopmMmynupyiTe onpeeieHre IByTPaHoro yria.

7. PackpouTe MOHATHE «YTOJI MEXKIY MPSAMBIMI.

8. [lepeunciute B3auMHOE PACIIONIOKEHUE ABYX MPSIMBIX B POCTPAHCTBE
9. Kakue npsiMble Ha3bpIBaIOTCA MapaIeIbHBIMU B IPOCTPAHCTBE?

10. Kakue npsiMble Ha3bIBAIOTCS CKPEUIMBAIOIIUMUCS B IPOCTPAHCTBE?

11. Kakue npsimble Ha3bIBAKOTCS MEPIICHANKYISIPHBIMU B IPOCTPAHCTBE?
12. Ilepeuncnure B3auMHOE PACIIOI0KEHUE MPSMOU U IIJIOCKOCTH B MPOCTPAHCTBE.
13. PackpoiTe NOHATHE «YTOd MEXKIY NMPSIMOUN U TUIOCKOCTBION.

14. PackpoilTe NOHATHE «IAPALIETIBHOCTD NPSIMOM U TIIOCKOCTHY.

15. PackpoiiTe NOHATHE «IEPIEHIUKYISPHOCTD MPSAMOU U IIOCKOCTH.

16. Ilepeuncnure B3aMMHOE PACHONOKEHHUE IBYX IIIOCKOCTEH B IPOCTPAHCTBE.
17. PackpoiTe NOHATHE «YTOJ MEKAY IUIOCKOCTIIMI.

18. PackpoiiTe NOHATHE «IapPaIETbHOCTD IIOCKOCTE.

19. PackpoiiTe noHsATHE «IEPIEHIUKYIISIPHOCTD INIOCKOCTE.

20. Kak HaillTH pacCTOAHUE OT TOYKH 0 MPSIMOM?

21. Kak HaillTH pacCTOAHUE MEXKIY MPSIMBIMU?

22. Kak HaliTH pacCTOSTHUE MEXKIY TUIOCKOCTSIMU?

23. IIponomxure onpeaenenue: «llepneHauKyasip — 3T0...».

24. ITponoskute onpeaenenue: «Haknonnasa — 31o...».

25. llpopomxkute onpeneneHue: «IIpoekunst HAKIIOHHON — 3TO...».

26. Ilepeuncnure CBOMCTBA MapaIEIbHOTO TPOCKTUPOBAHMSL.

277. VI3 4ero coCcToUT MpsIMOYTOJIbHASL CUCTEMA KOOPAUHAT B TPOCTPAHCTBE?
28. Ecnu TouKa JIEKUT B INIOCKOCTH XY, KaKas KOOpJIMHATa y Hee HyJieBas?
29. IlpuBeauTe mpuUMEp KOOPIAUHAT TOUKHU A, KOTOPAs JISKUT HA OCH Z.

30. PackpoiiTe NOHSTHE «BEKTOP.

10



31. Kakue BEKTOpbI Ha3bIBAIOTCS KOJJIMHEAPHBIMU?
32. Kakue BEKTOpbI Ha3bIBAIOTCS MEPIICHAUKYISIPHBIMA?

KoHTpoJbHasi paﬁoTa

12

IlepBasi yacrtb Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHvlii omeem u3
yemolpex nPeodnoIHCceHHbIX.

1. (1 6amn) Pacummdpyiite KpaTKyro 3auch: a€ [,

A) TouKa a MPUHAIUISKUT III0cKocTH [ |; Bb) Touka a mpuHaainexur npsimout [1; B)
npsiMasi a IpUHAIEKUT MIocKocTy [1; ') mpsimast a mepecekaeT mIocKocTh [,

2. (1 6amn) [psmeie AB u CJ ckpermBatorcs. Kakoe pacroioskeHre HUMEIOT
npsmbele AC u BJ[?

A) napainenshsie; b) nepnenaukynspusie; B) ckpenuatotes; ') mepecexaroTcs.
3. (1 6amn) Kakue u3 Bextopos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) KoyuMHEapHbIE?
A) a, B; b) c, B; B) a, ¢; I') koyuiHeapHBIX BEKTOPOB HET.

4. (1 6amn) Hausr Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepeanHoii kakoro oTpe3ka
apisietca Touka M(0,3,4)?

A) AB; B) BC; B) AC; I') CB.

Bropasi yactb Ilpu eévinoanenuu 3adanuii 5-10 3anumiume xo0 peuienus u
ROJIYYEHHbLIL OmEent.

5. (2 6amna) Yepes koHIsl otpe3ka AB u ero cepeanny M npoBeieHbI
napajujieibHbIe MPsIMbIE, MEPECEKaoNIIe HEKOTOPYIO TNIOCKOCTh B Toukax Al, B1
u M1. Haiinure qyuny orpeska MM1, ecnu otpe3ok AB He nmepecekaeT miocKocTh
u eciu AA1=6,8¢cm, BB1=7,4cm.

6. (2 6amna) [Mpsmeie AC, AB u AJ] nonmapHo neprneHaukyaspHbl. Haliute
otpe3ok CJI, ecnmu AB=5 cm, BC=13 cm, AI=9 cm.

7. (2 6anna) (2 6amna) Jansl BexkTopsl a(-6,0,8) , B(-3,2,-6). Haiinure ckansipHoe
MIPOU3BEICHUE BEKTOPOB.

8. (2 6anmna) Haueptuth ky0 ABCJIA1B1C1/1. IToctpouts Touky K€ AB, Touky
Me JIJI11C, otpeszok PEE A1B1C1.

9. (2 6amna) [pu kakux 3HaueHUsIX 1 BekTophl al 11 (4,n,2), B[111(1,2,n)
NEPIEHIUKYIISIPHBI?

11



10. (2 6anna) Odbopmute auct 6ymaru A4 BepTUKAIbHBIMHU, TOPU3OHTAILHBIMH,
HAKJIOHHBIMH JIMHUSIMH, UCTIONB3YS Pa3HbIC IIBETOBBIC OTTCHKHU.

ITaJIOHBbI OTBETOB:

Homep 3a1anmnsi 12345678910
OrBerBBAB7,115-30--1-

13

3.2 Ocnoewvt mpuzonomempuu. Tpuzonomempuueckue gynkyuu

Oobpaszosamenvusle pe3yromamal, noonexcaujue npogepke (3n1emenmot): J1P6 1,
J1P6 3, J1IP6 5, JIPG 14.

OK 1, OK 2, OK 3.

Teopernueckue BONPOCHI:

1. YeMy paBeH yroJi B OIMH paguaH?

2. B xakux 4eTBepTsIX TPUTOHOMETPUUECKOTO Kpyra QyHKIUA y=SINX TPUHUMAET
MOJIOKUTEIIbHbIC 3HAUCHUS?

3. B Kakux 4eTBepTIX TPUTOHOMETPUUECKOTO Kpyra QyHKIHUS y= COSX MPUHUMAET
OTPULIATENbHBIE 3HAYEHNSA !

4. IIponomxkute onpenenenue: «CUMHYC OCTPOro yria — 3TO... .

5. Ilpomomxure onpenenenue: «KocuHyc oCcTporo yria — 3To...».

6. [Iponoikure onpenenenue: « TaHreHe OCTpOro yria — 370...».

7. ChopMynupyiTe OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.

8. Uemy paBHO npou3sBeaeHue tgx*ctgx?

9. Yemy pasen sin(2x)? ChopmynupyiiTe npaBuiio BHIYUCICHUS.

10. Yemy paBeH cos(2x)? ChopMmynupyiTe TpaBUio BEIYUCICHHUS.

11. Ilepeuncnure TpUroHOMEeTpuYecKrue (PYHKINH, YKAKUTE UX TEPUOIBI.
12. Yemy paBeH nepuoj; GyHKIIUU y=cos(4x)?

13. emy paBen nepuon GyHKIHH y=cos(x/4)?

14. Onpenenute 06sacTh 3HaueHUs! GyHKIMU y=3c0s(5X)?

15. IlepeuncauTe ciocoObl PEICHHS] TPUTOHOMETPUYECKUX YPaBHEHUM.

16. PackpoiiTe anropuT™ pemieHuss OAHOPOIHBIX TPUTOHOMETPUUECKUX YPABHEHUM
MIEPBOTO MOPSJIKA.
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17. PackpoiiTe aJirOpuT™M pEICHHS] OJJHOPOIHBIX TPUTOHOMETPUUECKUX YpaBHEHUN
BTOPOTO MOPSI/IKA.

Kontpoabhas padora IlepBas uacrs Ilpu pewenuu 3a0anuit 1-4 3anumume
NPABUILHBLIL OMEem U3 Yemblpex NPeooHCeHHDIX.

1. (1 6amr) B AABC cosC=
AB
AC

. Kakas u3 cropoH saBisgercs runoteny3oit AABC?

A) AB; b) AC; B) BC; I') CB.

2. (1 6amr) YoM kakoil yeTBepTH siBisgercs yroia a=410°?
A)L; B)II; B) II; T') IV.

3. (1 6ayn) Kakue u3 GyHKIUN SABISIIOTCS YETHBIMU?

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

4. (1 6amn) [lepuon Ppyukiuu y=sinx?

A)n/2; Bb) 2xw; B) 4xn; I') .

Bropas yacts Ilpu évinoanenuu 3ad0anuit 5-10 3anuwiume xo0 pewienus u
NOYYeHHbLIL OMmeem.

14

5. (2 6anna) Beraucnure: sin

6. (2 6anna) Halinure 3HaueHue BhIpaxkeHus 4arccos

\2
2
- Aarcsin(—\2

13



2

)

7. (2 6amna) Halinure 3HaueHUE BRIPAKCHUS

8. (2 6amna) Pemmure ypaBHEHHE COS X =

1

2

. 3aNUIIUTEe HAUMEHBIIUN MOJOKUTEIbHBIN
KOpPEHb YPaBHCHHSI.

9. Pemute ypaBHenue sin2 x - 4 sin x + 3 =0.
10. ITocTpoiiTe rpadvk TPUTOHOMETPUUECKON (PYHKIUU y=2 SInX
ITaJI0HBI OTBETOB:

Homep 3a1annsi 12345678910

OrBer bABFBE 12n7 n/3 na/2+27n, n€ Z

15

3.3 Ilpouszeoonasn u nepeooodpasznasn pynkyuu

Oopa3zosamenvHble pe3ynvmamot, nooaexcawiue npogepke (dnemenmot): JIP6 1,
J1P6 4, JIPG 6, JIPG 14.

OK 1, OK 3, OK 6.
IIK 1.4.

TeopeTnueckue BONPOCHI:

. [Iponomxure onpenenenue: «lIponzBoanas — 3t1o...».
. PackpoiiTe reomeTpruyecKnii CMbICI TPOU3BOAHOM.

. Packpoiite ¢puzndeckuii CMbICI TPOU3BOTHOM.

. [lepeuncnure npaBuiia BEIYUCICHHUS TPOU3BOIHBIX.

. Uemy paBHa IPOU3BOIHAS CTETICHHON (DYHKITHH?

. Uemy paBHa pOW3BOIHAS IPOU3BENCHUS?

. Uemy paBHa IpOU3BOHAS YaCTHOTO?

. Uemy paBHa MPOMU3BOJIHASI CIOKHOUN (DYyHKITUN?

O© o0 N O b~ WD

. ChopmynupyiiTe mpu3HaK Bo3pacTaHus (PyHKITUH.
14



10. ChopmynupyiiTe mpu3HaK yObIBaHUS (YHKIIHH.
11. Chopmynupyiite npu3HaK TOUKHM MaKCUMyMa (QYHKIIHH.
12. ChopmynupyiiTe Ipru3HaK TOYKA MUHUMYMa (QYHKIIUH.

13. CocTaBbTe aNTOPUTM PEIISHUS 3a/1a4 Ha HAXOXKICHHS HAHOOIBIIIETO U
HaMMEHBIIIETO 3HaYCHUS (PYHKIINH Ha OTpe3Ke?

14. CocTaBbTe aIrOpuTM UCCIIEIOBAHUS U IOCTPOEHUs rpaduka pyHKINUU C
HIOMOIIIBIO TTPOU3BOIHOM.

15. ITIponoixute onpenenenue: «Pynkuus F(X) Ha3bIBaeTcs ...».

16. PackpoiiTe reoMeTpruueCcKUil CMBICIT ONPEAEIEHHOTO0 HHTETpaIa.
17. ITponoipxure onpenenenue: « KpuBonmuenHas Tpanenus — 310...».
18. Chopmynupyiire popmyny Hetorona-Jleitouuiia.

19. B dyem 3akirouaeTcs oOnIuil BUJI BCEX MEPBOOOPA3HBIX ?

20. [Iepeuncnure npaBuiIa BBIYUCICHUS UHTETPAJIOB.

KonTtpoJsbhasi padora IlepBasi yacrs Ilpu pewenuu 3ad0anuit 1-4 3anuuiume
NPAsuUIbHbLIL OMEEm U3 Yemblpex NPeoloHCeHHbIX.

1. (1 6amn) Yemy paBHa npou3BogHas PyHKIUN y=2x37

A)y'=5x; b))y =6x; B)y'=6;T) y'=6x2.

2. (1 6amn) [o kako¥ U3 GOPMyIT BEIYUCISIETCS] TIPOU3BOHASI YACTHOTO?
A) (utv)'=u'+v’; B) (uv)’=u'v+uv’; B) (

uv) =uv-uv’

V2

 T)(f(g(0) =F (g()) g (x).

3. (1 6amn) Pemute ypaBuenue f'(x)=0, ecnu f(x)=3x2 — 6x +4. BeiOepute oTBET.
A)1;b)-1;B)4;T) -4.

4. (1 6amr) OOt BUA BCceX MepBO0OOpa3HbIX s f(x)=sinx?

A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.

Bropasi yacts Ilpu eévinoanenuu 3adanuii 5-10 3anumiume xo0 peuienus u
ROYYeHHbLIL Omeem.

16
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5. (2 6amna) MaTepuanbHas TOUKa JIBHYKETCS MPSAMOJIMHEHHO 110 3aKOHY (TJe X —
pPacCTOSIHME OT TOYKH OTCYETa B METpPax, I — BpeMsi B CEKyH/1aX, N3MEPEHHOE C
Hayvasa JIBWKEHUs). B kakoil MOMEHT BpeMeHH (B CEKYH/IaX) €€ CKOPOCTh ObLiIa
paBHa 5 m/c?

6. (2 6amna) Ha pucynke nzo0paxkén rpaduk ¢pyukuuu Yy = f(X) u kacatenbHas K
HeMy B Touke ¢ abcuuccoit X0. Halinure 3nauenne npousBogHoi GyHknuu f(X) B
Touke XO0.

7. (2 6amna) Pemmre HepaBeHcTBO: X2-16 <0

8. (2 6amna) Ha pucynke nzo0paxkeH rpaduk Gynkmun y=f(x), onpeaeiéHHON Ha
uaTepBaie (—3; 11). Haitnure Haumenbiee 3HaueHue Gpynknnu f(X)Ha oTpeske
[2;9,5].

9. (2 6anna) Ha pucynke nzo0paxén rpaduk HEKOTOpPOH (GyHKIKHU (1Ba Jyda ¢
oO1eit HauambHOUM ToukoM). [101b3ysCh pUCYHKOM, BBIUUCIUTE T/I€ — OJHA U3
nepBOOOpa3HbIX (PYHKIIUU

10. (2 6amna) ®upme «/Iu3aitH+» BBIACIAIOT yU4aCTOK 3eMJIM Iuiomaapio 100 M2,

[IpennararoT 4eThIpe yyacTka pa3HbIX pa3mepoB: 25x4; 20x5; 12,5x8; 10x10.
Kakoi1 yqyacTok o100puT AupeKkTop pupmsbl «JluzaiiH+»», yauThIBasi, 4To
HEO0X0MMO OYJET MOCTaBUTh 3a00p M0 NepUMeETpy?

ITAJIOHBI OTBETOB:

17

Homep 3anannsa 12345678910
OtrBer ' BA B 8 1,25 (-4; 4) -3 12 10x10
18

3.4 Muozozpannuku u mena epauieHus

Oopa3zosamenvHble pe3ynvmamol, nooaexcawiue npogepke (dnemenmut): JIP6 1,
JIP6 6, JIP6 9, 21P6 10, Z1P6 11, /IPG 12, /IPC 14.

OK I, OK 3, OK 05, OK 06, OK 7.
[K 1.1, [IK 1.2.

Teopernueckue BONPOCHI:

1. IIponomxute onpenesneHue: «MHOTOrpaHHUK — 3TO. ...
2. [Iponomxure onpenenenue: «llpusma — 3t10...».

3. Ilponomxkure onpenenenue: «I[IpsaMoyronpHblil napamieaenunes — 3T0. . ..

16



4. TIponomkute onpenenenue: «Kyo —ato...».

5. Ilpogomxkure onpexnenenue: «[lupamuma — 3t10...».

6. ChopmymnupyiiTe CBONCTBO O MPOTUBOJICKALINX IPAHSIX MMapalJIe/IeuIea.
7. ChopMynupyiTe CBOMCTBO O AMATOHAISIX MapajuieJenunea.

8. ChopMynupyiiTe CBOMCTBO O AMArOHAIM U JJUHEHHBIX pa3zMepax
IPSIMOYTOJIBHOTO Mapalieenuneaa.

9. Kakas nmpu3ma Ha3bIBaeTCS MPSIMOM?

10. Kakas npu3ma Ha3bIBA€TCS MIPABUILHON?

11. PackpoitTe noHsATHE «IIPAaBUJIbHAS TUPAMUIA).
12. Yro Takoe anodema npaBUIbHON THPAMUIBI?

13. B yuem oTiMuue NOJHON NOBEPXHOCTH MPU3MBI OT OJHON MOBEPXHOCTU
MIAPaMHJIBI?

14. ChopmynupyiiTe TeOpeMy O BBIYUCIEHUH OOKOBOM IMMOBEPXHOCTH MPSIMOM
MIPU3MBI.

15. ChopmynupyiiTe TeOpeMy O BHIYHUCIEHUHU OOKOBOM MOBEPXHOCTU MPABUIHLHOM
MUPaAMUIBI.

16. HazoBute npeaMeTsl U3 Baliei mpodeccCuoHanbHOU AeITEIbHOCTH, KOTOPbIE
UMEIOT (POPMbI MHOTOI'PAaHHUKOB.

17. Ilponomxure onpenenenue: «Llumuuap — 3T0...».

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

19. TIlponpomkuTte onpeaeneHue: «Y ce4eHHbI KOHYC — 3TO...)».
20. ITponomxute onpenenenwne: «Llap —310...».

21. Yto sIBASIETCS BHICOTOM YCEUEHHOTO KOHYyca?

22. Yo sBAsieTCA OCEBbIM CEUEHUEM LIUJIMH]IPA, KOHYCa, YCEUEHHOTO KOHYCa,
mapa?

23. Ilepeuuncnaure eTUHULIBI K3MEPEHUS TUIONIAIU, O0BEMA.

24. Yemy paBHO OTHOIIICHHE TLJIOMIACH TTOBEPXHOCTEHN TOTI0OHBIX (GUTYD B
IIPOCTPAHCTBE?

25. YeMy paBHO OTHOIIIEHHE 00BEMOB MOJOOHBIX (PUTYp B MPOCTPAHCTBE?

26. HazoBute npeameTsl U3 Bariei npohecCuoHaIbHOM NeITeTbHOCTH, KOTOPhIS
UMEIOT (POPMBI TEJT BpAIIICHHSI.

17



KourpoabHas padoora IlepBas yacth

19

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHbLiL OMEEN U3 Yemulpex
NPeoNoHCeHHbIX.

1. (1 6amr) B xakux eauHMLIAX H3MEPSIETCsS 00beM MHOTOTPaHHHUKA?

A) B MeTpax; b) B kyonueckux merpax; B) B kBajmpaTHbIX MeTpax; [') B
JBYTPaHHBIX IPATyCaAX.

2. (1 6amn) [Tnomaas MOJTHON TOBEPXHOCTH MPU3MBI BRIYUCIISETCS IO OopMYyIIe:
A) S = Sook + 2 SOCH.; b) S60kx =Pocu*H; B) S = book + S SOCH; I') S6oxk
=2Pocu™*H.

3. (1 6amn) Yro sBIIsAETCSI OCEBBIM CEUCHHEM KOHYyca?

A) paBHOOEIpeHHBIN TpeyroybHUK; b) paBHOOEIpeHHas Tpanenus; B)
IPSIMOYTOJIbHUK; ') IpsIMOYTOJIbHAS TpaneIusl.

4. (1 6amn) Kakas ¢urypa nomgyyaercst mpH BpalleHUU MPSMOYTOJIBHOTO
TPEYTOJIbHUKA BOKPYT OJTHOTO U3 CBOMX KaTeTOB?

A) xonyc; b) yceuennsiit konyc; B) mupamuna; I') yceuennas nupamua.

Bropasi wacts Ilpu évinoanenuu 3adanuii 5-10 3anumiume xo0 peuienus u
NOJIYYEeHHbLIL OmGen.

5. (2 6anna) PeOpo ocHOBaHMsI TPABUILHON TPEYTOJIbHON MUPAMUIBI 3 M,
anogema 6M.

Haiinure momniaas 60KOBOM MOBEPXHOCTH THPAMU/IBI.

6. (2 6ayna) JIBe cTopoHbI MapajuiesiorpaMmma OTHOCSTCS Kak 3:17, a mepumeTp ero
paBen 40. HaiiquTte 607bI1IyI0 CTOPOHY HapaijiesiorpaMmma.

7. (2 6amna) [IpsMOYTroJbHHUK CO CTOPOHAMU § CM U 3 CM BpallaeTcsi BOKPYT
OombIeit croponsl. Haitaure o0beMm, miomiaam 60KOBOM U MOJTHOW MOBEPXHOCTEHN
MOJTy4YE€HHOTO TeJa.

8. (2 6anna) Haiigute 00BEM MHOTOrpaHHKKa, H300paXKEHHOTO HA pUCYHKE (BCe
JBYTPAHHBIE YTIIBI IPSIMBIE).

9. (2 6anna) KnueHty He00X01MMO, YTOOBI B KOMHATE 0053aTEIHHO
MPUCYTCTBOBAIA 0ObEMHBIE JIEMEHTHI JICKOPa MUITUHAPUIECKON (HDOPMBI.
[TocTpouTs U3 Oymaru Mojenb MUIMHAPA. PazMeps! 115 mocTpoeHus BHIOpaTh
CaMOCTOSTEIILHO, C YIETOM TOTO, YTO COOTHOIIICHHUE PaJNyca K BBICOTE JTOIKHO
ObITh 1:2.
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10. (2 6amna) Paccuntarh KOJIMYECTBO 2-X KUJIOTPAMMOBBIX OaHOK KPacKH HYKHO
KYIUTH JUTsl OKPAITMBAaHUS IIWJIMHIPUYECKOTO cBoIa moaBana. Pacxox kpacku 100
r Ha 1 m2. Cuurarp m=3.

20

ITaJIOHBbI OTBETOB:

Homep 3anannsi 12345678910
OrBer A AA271772x, 487, 64
87 -3

21

3.5 Cmenennasn, nokazamenvnan u nozapupmuyeckas GynKyuu
Oopa3zoeamenvHble pe3ynomamot, nooaexcawiue nposepke (dnemenmut): JIP6 1,
J1P6 2, J1P6 3, JIP6 4, JIPG 6, JIPG 14.

OK 1, OK 2, OK 3, OK 6.

Teopernueckue BONNPOCHI:

. ChopmynupyiiTe ornpeaesieHue CTerneHHoN QyHKIUU.

. [lepeunciure cBOMCTBA CTENIEHHON (QYHKIIMH

. ChopmynupyiiTe onpeaeieHue noka3aTeabHoN QyHKIUU.

. [lepeunciure cBOMCTBA MOKAa3aTEIHHONU (PYHKITUN

. ChopmynupyiiTe onpeaeieHue JorapupMuaeckKon (QyHKITUH.
. [lepeunciure cBoicTBa JOorapupMuyecKon QyHKIIHH.

. [Iponomxkure onpenenenue: «Jlorapudm — 3t1o...».

. UeMy paBeH Jiorapudm npou3BeeHUs?

© 00 3 O »n B~ W N

. Uemy paBen norapudm 4acTHOTO?

10. ITpuBeauTe npumMepsl JJorapupMUUECKON CIIMPAIH B PUPOJIE U B
OKPY’KaroILIeM MHUpE.

11. Ha yto HE0OX01MMO OOpaTUTh BHUMAHUE MPU PEIICHUU UPPAIMOHATIEHOTO
YpaBHEHUS YETHOW CTENEHN?

12. YUeMy paBeH KOpEHb YETHOW CTEIICHU U3 OTpUllaTeabHOro ynucna? [Ipuseaure
IIpUMED.

13. Yemy paBeH KOpEHb HEUETHOW CTEIIEHU U3 OTPUIATEIBLHOIO yncia’?
[TpuBenute npumep.
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14. Ha yTo cTouT 00OpaTUTh BHUMAHUE MIPU PELICHUH JIOrapu(PMUUECKUX U
UPPALMOHATIbHBIX, TPOOHO-pAIMOHATBHBIX YPAaBHEHUI U HEPABEHCTB?

15. B uem 3akirouaercst rpaduuecKuii crocod perieHus ypaBHEeHHH.

KonTtpoJsbHasi pabora IlepBasi uacre Ilpu pewenuu 3adanuit 1-4 3anumiume
NPAasUIbHBLIL OMEem U3 Yemulpex nPeoioHceHHbIX.

1. (1 6amr) Mexay KakuMH IBYMs HATypaIbHBIMHU YHCIAMHA HAXOIUTCS YUCIIO
3V19?

A)19120;5)2u3;B)18u19;T) 3 n4.

2. (1 6amn) Ha pucynke n3zo0paxén rpaduk dynkiuu uaa f(x)=ax. Haitnure
3naueHue f(2).

A) 25.; Bb) 5; B) 32; I') et BepHOTO OTBETA.

3. (1 6amn) ) Kakas u3 ¢pyHKIMIA BO3pacTalOT HAa BCeil 001acTH onpeneeHus?
22

A) f(x)=log5 x; b) f(x)=0,7x; B) f(x)=x2; I) f(x)=logl

2

X.

4. (1 6ayn) Ykaxkure o0nacte onpeaesieHus GpyHkmuu [1(x) = lg 2x—3

x+7

A) (-7; 1,5); B) (-0; -1,5), (7; +o0).; B) (-1,5; 7); ) (-o0; -7), (1,5; +0).

Bropas yacts Ilpu évinoanenuu 3ad0anuit 5-10 3anuwiume xo0 pewienus u
NOYYeHHbLIL OMmeem.

5. (2 6amna) Hatinute 3HaueHUE BBIPAKCHHUS
6. (2 6aya) CroIBKO LETbIX pelIeHu UMeeT HepaBeHCTBO 1 <7x-1<497
7. (2 6anna) Haiinure KOpeHb ypaBHEHHUSI

8. (2 6amna)) PaccrosiHue ot HaGII0MaTEIIsA, HAXOASAIICTOCS Ha HEOOJBIIION BEICOTE
h kuoMeTpoB Haj 3eMIIEH, 10 HAOII01aeMON UM JIMHUYM TOPU30HTA BBIUMCIIACTCS
o ¢popmyne , rae R=6400 km — paauyc 3emiu. C Kakoil BEICOTHI TOPU30HT
BUJICH Ha paccTossHUU 48 KuinoMeTpoB? OTBET BhIPA3UTE B KUWJIOMETPAX.

9. (2 6amma) B xone pacnaga paguoakTUBHOTO U30TOMA €r0 MacCa YMEHbBIIIAETCS
o 3akoHy rae M0 — HavabHAst Macca U30ToIa, t — Bpemsi, mpoIieaiee ot
Ha4yaJpHOI'0 MOMEHTa, T — MepHoJI Nodypacnaaa. B HadanbHBIIT MOMEHT BpeMEHHU
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Macca nzortona 184 mr. Ilepuon ero nmonypacnana cocrasisetr 7 muH. Haiigure,
4yepe3 CKOJIbKO MUHYT Macca n30tona OyAeT paBHa 23 Mr.

10. (2 6amna) Haitnure 3nauenue Boipaxkenus log6d 108 + log6 2

ITaJI0HBbI OTBETOB:

Homep 3ananmnsi 12345678910

OrBer A AT 1212210,18213
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3.6 Dnemenmour meopuu eepoamuocmeit u MamemMamuyecKol CmamucmuKku

OobpaszosamenvHble pe3yiomamal, nooexcaujue npogepke (3n1emenmot): J1IP6 7,
J1P6 8, J1P6 14.

OK 1, OK 3, OK 4, OK 5.
[IK 1.4.

Teopernueckue BONNPOCHI:

1. Tlpogomxute onpeaenenue: «CiydaitHoe coObITHE — 3TO...». [IpuBenure
puMep.

. [IpuBeauTe IpUMEp ATOCTOBEPHOTO COOBITHS.
. [IpuBeauTe mpuMep HEBO3MOKHOTO COOBITHS.

. [Iponomxkure onpeneneHue: «BepoaTHOCT CIIy4ailHOTO COOBITHS — 3TO. .. )».

2
3
4
5. ChopmynupyiTe MPaBUIIO HAXOXKICHUS CJI0KCHUS BEPOSITHOCTCH.
6. ChopMmynupyiTe MpaBUJIO YMHOKEHHUS BEPOSITHOCTEH.

7. Kak Haiitu cpeanee apudpMeTHIECKOE YUCIOBOTO psia?

8. Kak HaiiT MequaHy 4ncioBOTO psaaa?

9. Kak BpIuncIisieTcsl pa3mMax 4uciIoBOro psijaa’?

10. [Inst wero Hy»)HBI TuarpamMmmbl, Tpaduku? [lepedncnure BUIbI 1uarpamm.

11. ITpuBeauTe npuMepsl MPOSIBICHUS 3aKOHA OOJIBIIUX YHCEI B TPUPOTHBIX
SABJICHUSX.

12. IIpuBeauTe npuMepsl MPOSBICHUS 3aKOHA OOJIBIIUX YUCET B 0OIIECTBEHHBIX
ABJICHUSIX.

13. Yto uzyuaer craTUCTUKA?
14. Tlponomxute onpenenenue: «CoyeTaHue — 3To...».
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15. Tlponomxute onpenenenue: «Pasmelienue — 31o. .. ».
16. Ilponomxute onpenenenue: «IlepecTaHOBKU — 3TO...».

Kontpoabhas padora IlepBas uacrs Ilpu pewenuu 3a0anuit 1-4 3anumume
NPAGUIbHBLIL OMEEm U3 Yemblpex nPeonoHceHHbIX

1. (1 6amr) Kakux coObITHIi HE ObIBACT B TEOPUU BEPOSATHOCTEH?
A) cnydaitneie; b) Hecnyudaiinsie; B) qoctoBepHsie; [') HEBO3MOXKHBIE.

2. (1 6amm) CoObITHE, KOTOPOE TPY BHIMIOJIHEHUH OTPECIIEHHOW COBOKYITHOCTH
YCJIOBUH, 00s13aTE€IILHO MPOU3OUJIET - 3TO: A) cityualiHoe; b) Heciywaiinoe; B)
J0CTOBEpHOE; ') HEBO3MOXKHOE.

3. (1 6ay1) BeposATHOCTD CITy4ailHOTO COOBITHS €CTh HEOTPHUIATEILHOE YUCIIO,
3axiroyeHHoe Mexay unciaamu: A)Ou 1; b) 0u 100; B) -1 u 1; ') -100 u 100.

4. (1 6amn) I'pynnupoBka — 3T0... A) ynops0u€HUE SIUHUI] COBOKYITHOCTH 10
npusHaky; b) pazouenue equHUI COBOKYITHOCTH HA FPYMIIbI IO PU3HaKY; B)
0000111eHne eqMHNYHBIX (akToB; ') 00001IEeHne eAMHUYHBIX IPU3HAKOB.

Bropast yacthb
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Ilpu evinoanenuu 3ad0anuii 5-10 3anuuiume x00 pewieHuA U NOJYYEHHbLI
omeem.

5. (2 6anna) B oduce au3aitHepCKOro areHTCTBa HAXOAATCS 8 MOCETUTENCH
YKEHCKOTO TToJ1a ! 2 My»KcKoro. OnpeaenuTh BEPOATHOCTh TOTO, YTO MEPBHIM K
KOHCYJIBTAaHTY OOpaTUTCS MY>KUHHA.

6. (2 6ayna) Ha kondepenuuo npuexanu 2 yaeHsix u3 ['epmanun, 3 uz Cepouu u
7 n3 lBetinapun. Kax sl n3 HUX AemacT Ha KOH(DEPESHITMN OAUH JOKIaI.
[Topsinok mokIamoB onpenensercs kepedbEBkoi. HaliguTte BEposSTHOCTH TOTO, YTO
MATHIM OKaXXETCs oK yueHoro u3 CepOun.

7. (2 6amna) Mama, Tumyp, Inana, Kocts u AnToH Opocuiin xpeduil — KoMy
JOCTaHETCs MPOEKT Mo 0(OpMIIEHUIO CBa/IeOHOTO 3ana. Halianre BeposSTHOCTD
TOT0, YTO IPOEKT TOUYHO HE OYJET BBHIMOJIHATH AHTOH.

8. (2 6anna) B smuke Tpu KpacHBIX U Tpu CUHUX (iiomactepa. DioMactepsl
BBITACKMBAIOT 110 OYEPEU B CIIydaHOM nopsiake. Kakosa BEpOSATHOCTB TOTO, YTO
NEePBBIN pa3 cuHUM rioMacTep NOSABUTCS TPETHUM I10 CHETY?

9. (2 6anna) Han psa uucen: 175; 172; 179; 171; 174; 170; 172; 169. Haitnute
MOy psnia u cpennee apudmernyeckoe psaga. 10. (2 6amna) [pu ananuze 1eHOBBIX
MPEANOYTEHUI KJIMEHTOB TU3aHEPCKOTO areHTCTBA MOJyUCHbI TaHHbIE,
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NpCACTaBJICHHLIC B Ta6HI/IH€I J0JI KINCHTOB, HpI/IO6pCTaI-OHII/IX ,HHBaﬁHCpCKHG
yCIIyI'u OJMHAKOBOI'O HAa3HAYCHUWA, HO pEBJ'IPI‘-IHOfI IO CHEIL.

Haiitn Moy ciay4aiiHOW BEMUMYMHBI. X — HEHBI IIPOIABAEMBIX YCIIYT.

xi 3500 4500 5500 6500 7500 8500 pi 1/20 3/20 3/20 8/20 4/20 1/20

Itajionbl 0TBeTOB: HoMep 3amannsa 123456789 10

OrBer bBA A0,20,250,8 0,15 172; 172,75

6500
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4. ®OH/ OLEHOYHBIX CPECTB IS PYOe:KHOro KOHTPOJIsi (o uroram 3.1 — 3.3)

Oopa3zoeamenvHble pe3ynvmamot, nooaexcawjue nposepke (dnemenmut): JIP6 1,
JP6 3, 1P6 4, IP6 5, IP6 6, IP6 9, /IP6 11, JIP6 12, 1P6 13, JIPG 14.

OK 1,0K 2, OK 3, OK 5, OK 6.
IIK 1.2, I[IK 1.4.

IlepBasi yactb Ilpu pewenuu 3a0anuil 1-4 3anuwiume npaguiibHvlil omeem u3
yemalpex nPeonoHCeHHbIX.

1. Tansl Touku A(2,0,5), B(-2,6,3). Kakue koopArHATHI UMEET CEPEIMHA 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 CJ] napamnensasie. Kakoe pacronoxeHue uMeroT
npsmble AC u BJ[?

A) mapannensHsie; b) nepnenaukynspusie; B) ckpenuatotes; ') mepecekaroTcs.
3. (1 6ayn) Kakue u3 GyHKIUN SABISIIOTCS] YETHHIMU?
A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.

4. (1 6amn) Ha pucynke uzobpaxken rpaduk nmpousBoaHon Gpyukmun y=f(x). [Ipu
KaKOM 3HAYCHUU X (PYHKIMS IPHHUMAET CBO€ HAMOOJIbIIICE 3HAYCHUE Ha OTPE3Ke
[-4;-2] ?

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

Bropas yacts Ilpu évinoanenuu 3adanuit 5-10 3anuwiume xo0 pewienus u
ROYYeHHbLIL OMmeem.

5. (2 6amna) Yepes xoH1bl oTpe3ka AB u ero cepeauny M npoBeaeHbI
napasuielibHbIe MPSMbIE, IEPECEKAIOIINE HEKOTOPYIO IJIIOCKOCTh B Toukax Al, Bl
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u M1. Halinute niuny otpeska MM1, ecnu otpe3ok AB He nepecekaeT miocKocTh
u ecmu AA1=6 cm, BB1=4 cm.

6. (2 6amra) laast Touku A(6,7,8) , B(8,2,6). Haitnure nnmuay BekTopa AB.
7. (2 6anna) Haiinure ecnu

8. (2 6anmna) MaTtepuanbHas TOYKa JIBHXKETCS IPSIMOJIMHEWHO 110 3aKoHY X(t)=t2-
13t+23 (roe X — paccTosiHHEe OT TOYKH OTCUeTa B MeTpax, t — BpeMs B CeKyHax,
M3MEPEHHOE C Hayasia IBUKeHus). B kakoil MOMEHT BpeMeHHU (B CEKYH/Iax) ee
CKOPOCTh OblJIa paBHa 3 mM/c?

9. (2 6amna) ana pynknus f(x)= 3x2+1. Uemy paBHa F(1)?

10. (2 6anna) Pemute ypaBHeHue cosx=1. B oTBeT 3anuimmTe HaMMEHbIITUN
HEOTPHUIIATEIbHBIN KOPEHbD.

26

ITaJIOHBI OTBETOB:

Homep 3a1annsi 12345678910

OrBer AT BB5533-2820
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5. ®oH/1 OLIEHOYHBIX CPEACTB IJIsl MPOMEKYTOYHOM aTTecTaluu (AK3aMeH)

Ha BeImosiHeHHE MMCbMEHHON YK3aMEHAITMOHHOM paboThI IO MaTeMaTuke aaercs 4
acTpoHOMHUYECKUX Yaca (240 MUHYT).

DK3aMeHalMOHHAas paboTa COCTOUT UX 2-X YacTeH: 00513aTeIbHOM H
JIOTIOJTHUTEIILHOM.

OO0s3aTenpHas YaCTh COJCPXKUT 3aJaHUs] MUHUMAJILHOTO 0053aTEIbHOTO YPOBHS,
JOTIOJTHUTENbHAS 4aCTh — 00JIEE CIOXKHBIE 3aaHUS.

[Tpu BeIMOTHEHUY 3ajaHU 00S3aTEIHHON YaCTH TPEeOyeTCs MPECTABUTD X0/
pELIeHMs U YKa3aTh MOJIYYEHHBIA OTBET. 3a MPAaBUIILHOE BBIMOJIHEHHUE JIFOOOTO
3aaHus U3 00s3aTeIbHON YacTu oOyyarouuiics noiay4yaere oaut 6ami. [Ipu
BBITIOJIHEHUH 3a/IaHUsI U3 JOTIOJIHUTEIbHON YacTh HEOOXOAMMO MOAPOOHO OMUCATh
XOJ1 pELIECHHUS U 1aTh OTBET.

[IpaBuIbHOE BBITTOJTHEHHE 33IAHUIN JOMTOJIHUTEILHON YaCTHU OLIEHUBAETCA 3
Oayutamu vk 1- 2 GajmaMu 3a 9aCTUYHOE PEIICHHUE.

BaJ'IJ'IBI, IMOJIYYCHHEIC 34 BCC BLINOJIHCHHLIC 3a/laHUA, CYMMHPYIOTCA.

IlIkana nepesooa 6an106 6 ommemku no NAMUOANTLHOU cUCHIEME
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Ommemxka Qucno d6annos, neodxooumoe 011 ROAYUEHUS OMMEMKU
«3» (y0o08.)

6-9

«4» (xopowo) 10-14

(e menee 00H020 3a0anus u3 OONOIHUMENbHOU YaCmu)

«5» (omnuuno) bonee 14

(e menee 08yx 3adanuti uz OONOIHUMENLHOU YACMU)

OobpaszosamenvHble pe3yiomamal, nooexcaujue npogepke (3n1emenmot): J1P6 1,
J1P6 2, J1P6 3, IPG 4, 21P6 5, 1P6 6, IPG 7, IP6 8, /1P6 9, /IPG 10, /IP6 11, /IP6
12, JIP6 13, J1PG 14.

OK 1,0K2,0K 3,0K 4, 0K 5, 0K 6, OK 7.
[IK 1.2, [IK 1.4.
28

IK3amenayuonnsvie 3a0anusn no mamemamuxe Qosi3arespHas yactb [pu
BbINOJIHEHUU 3a1aHuid 1-12 3anumuTe X0 peleHus U MOJy4YeHHbIH OTBeT.

1. (1 6ann) Beraucnure: 2sin(nt/6)+2cos(n/3)

2. (1 6ann) Ha pucyHKe )KUPHBIMUA TOYKAMH [TOKa3aHO CYTOYHOE KOJMYECTBO
0CaJIKOB, BbINIaaBIuX B Jiucte ¢ 7 mo 18 mexabps 2001 roxa. [1o ropuzonTanu
YKa3bIBAIOTCS YUCIIA MECSIa, 10 BEPTUKAIN — KOJIUYECTBO OCAJKOB, BBIABLINX B
COOTBETCTBYIOIINN I€Hb, B MUJUIMMETPaXx. /{151 HArJIAIHOCTH )KUPHBIE TOYKH Ha
PUCYHKE COEIMHEHBI TMHUEN. OTIPENENINTE MO0 PUCYHKY, CKOJIBKO JHEHN BBINALAJI0
0osee 2 MUJUTUMETPOB OCATKOB?

3. (1 6ann) CTouMOCTb yCIIyT YaCTHOTO Ju3aiiHepa Bo3pocia Ha 10%.
OnpenenuTs, CKOJIBKO CTOUIIU YCIYTH JU3aiiHepa J0 MOJA0POKaHUS, €CITU ToCTe
kiueHT 3armnatuia 55000py6?

4. (1 6ann) Ha tapenke 16 mupoxkoB: 7 ¢ peiOO#, 5 ¢ BapeHbeM U 4 ¢ BUIIHEH.

FOmnst Hayran BeiOMpaeT ouH NUPOKOK. Haiigure BeposSTHOCTh TOTO, YTO OH
OKa)XETCs C BUIITHEM.

5. (1 6ann) Haiigure 3navenue Boipaxkenus log22 + log2 32
6. (1 6ann) Haligute kopeHb ypaBHEHUS

7. (1 6ann) Pemute HepaBeHCTBO 2Xx+5 > 64. B 0TBET 3anuInTe HAMMEHBIIIECE
MIOJIO’KUTETHHOE YHCIIO.

25



8. (1 6ann) Hatinute KOpeHb YpaBHCHHMSI

9. (1 6ann) Hatigute npon3BoaHy0 GyHKIMH B Touke x=0: 6 7 1
4

5

2

4

y U0x _x0012 [x [100x _x0012_

10. (1 6ann) Kactproms, ohopmiteHHas IO MHAWNBHIYAIBHOMY 3aKa3y, IMEET
dbopmy mmnmHApa. BeicoTa kactpronm 35 cM, quametp ocHoBaHUs 20 cM.
PaccuuTaiiTe BMECTUMOCTD JaHHOM MOCYIbI, IEICHHYIO Ha

11. (1 6ann) Havinure miomaab GUrypbl, ©300paKEHHOM Ha PUCYHKE

12. (1 6ann) Teno aBwxeTtcs 1o 3akoHy S(t)=3t2+5t (M) HaiiTu ckopocTh Tena
yepe3 1¢ mocie Havaia JBUKCHUS.

JonoanurenbHas yacthb Ilpu evinonnenuu 3adanuii 13-16 3anumiume xo0
peutenus u noay4eHHvlil Omeem

13. (3 6anna) BeraucauTe miomaab y4acTka cToJia, OTBEIACHHOTO JIs
npe3eHTaluy padboT au3aiinepa Bacumus, nepuMeTp KOTOPOro OTpaHUYUBAIOT

JVHUH y=X2-2X-2 1 y=-X2+2. Bemonaute yeptex. OTBET JaiiTe B KBaAPATHBIX

MeTpax.

14. (3 6anna) Pemmnre ypaBHeHue sin2X - 25inX=0. B oTBeT 3anmuimmTe KOJIMYECTBO

pEeUIeHUI, TPUHATIeKAIUX TPOMEXKYTKY [0; 4 ]
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