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®OH[ OLEHOYHBIX CPeAcTB pa3paboTaH Ha OCHOBe paboyeil NporpaMMbl Y4e6HON AUCLUNINHBI
1 NPUMeEPHbIM (HOHAOM OLLEHOUHbIX CPeACTB Mo 06We06pa3oBaTeNlbHON AncymnanHe «MaTeMaTuKa»
B COOTBETCTBUN C DefepanbHbIM rocyfapcTBeHHbIM 06(ganee - ®rOC) no cneynanbHOCTU CpesHero
npoeccmoHanbHOro ob6pasoBaHusa 19.01.19 «AnnapaTyMk-onepaTtop MNpPoOM3BOACTBA MNPOAYKTOB
MUTaHWA XXMBOTHOTO NPOUCXOXAEHWUSA», yTBepXAeHHOro [Mpukasom MuUHOGpHayKn Poccuiickoii
depepaunn o1 10.11.2022 Ne958 (3apermctpupoBaHo B MuHiocTe Poccum 16 gekabps 2022 r. N
71566).

O6eyx/aeHa M ofobGpeHa Ha 3acefaHwu Paspa6oTana npenojasatesb,
NpeAMeTHO-LMKN0BO KoMmMccum
0614e06pazoBaTe/lbHbIX AUCLUNINH — C.A. Hynpukosa
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COJEPKAHUE

PesynbraTe! o0yuenns, pernamentuposanasie @I'OC COO ¢ yuerom @I'OC CI104
@DOHA OLIEHOUHBIX CPENCTB ISl BXOJHOTO KOHTPOJISI6

@DOHA OLIEHOUHBIX CPENCTB ISl TEKYIIEro KOHTPOJISIS

@DOHA OLIEHOUHBIX CPENCTB s pyOeskHOro KOHTPOoJs (o uroram 3.1 —3.3)22

@DOHA OLIEHOUHBIX CPEICTB ISl MPOMEKYTOUHOM aTTecTalun (3K3aMeH)23



1. PesyabraTsel 00yuyeHus, periiamenTuposanibie ®I'OC COO ¢ yuerom ®I'OC CIIO

[IpenmverHbIe pe3yabTaThl HA 0A30BOM YPOBHE OTPAKAIOT:

JIP6 01. Bramenume wmeromaMu [OKa3aTeNbCTB, AJrOPUTMAMH PELICHUs 3a7ad;, yMEHHUe
(bOopMyIHpPOBATh OIpPENENeHUs, aKCUOMBI W TEOPEMBl, NMPUMEHATh WX, MPOBOIUTH OKa3aTeJIbHbBIC
pacCy kIeHHs B XOZ€ peLIeHus 3a/1a4,;

JIP6 02. YMeHue onepupoBaTh NOHATUSIME: CTENEHb YHCIIA, JIOrapu(M Yrciia, YMEHHE BbITOIHATD
BBIYUCIICHHIE 3HAUYEHUI 1 peoOpa3oBaHMsI BBRIPAKEHHUH CO CTENEHAMH U JiorapudMamMu, mpeodpasoBaHust
IpOOHO-PAIMOHABHBIX BBIPAKEHUIA,

JIP6 03. YMeHue omepupoBaTh MOHATUSMU. PALMOHANIbHBIC, HPPALMOHANbHBIE, TTOKA3aTEIbHbIE,
CTETIEHHbIE, IOTapu(PMUUECKHE, TPUTOHOMETPHUECKHE YPABHEHHS U HEPABEHCTBA, MX CHCTEMBI,

JIP6 04. YMeHue omepupoBaTh MOHATHAMHU: (PYHKLMS, HempepbiBHAsS (QYHKLHUSA, MPOU3BOIHAS,
nepBooOpasHasi, ONMpeneNeHHbIH HHTErpal, YMEHHEe HAaXOAWTh MPOM3BOIAHBIE SJIEMEHTAPHBIX (PYHKIUH,
UCTIONB3YS CIIPABOYHBIE MAaTEPUAJIbl, UCCIEN0BATh B MPOCTEHIINX CIy4dasx (PyHKIUM HA MOHOTOHHOCTb,
HAXONWUTh HAWOONbIINE W HAUMEHbLINE 3HaueHWs (QYHKUUH, CTPOUTb rpadUKd MHOTOUWIEHOB C
HCIIOJIB30BAHUEM ammapara MaTeMaTU4YeCKOro aHalIWu3a, NPUMEHSTb NPOU3BOAHYIO MPHU PELIEHUH 3a1ad
Ha JIBIKEHHE, PelIaTh MPAaKTUKO-OPHEHTHPOBAHHBIC 33J]a4l Ha HauOONbIINE U HAUMEHbIINE 3HAYCHUS,
HA HaXOKJ€HUE MyTH, CKOPOCTH U YCKOPEHUS,

JAP6 05. YMeHue orepupoBaTh MOHATHUSMH. pallMOHANbHAS (PYHKLUS, NOKa3aTeabHas (QyHKLUS,
cTeneHHast PyHKUUs, JorapudpmMudeckas QyHKIHS, TPUTOHOMETpHUYecKre PyHKIUH, 0OpaTHbIe (PYHKIINY,
yMEHHE CTPOUTH IpadUKH W3YYEHHBIX (PYHKLUUH, UCIOJB30BATh TPaWKM MpHU MU3YYEHHH MPOLECCOB U
3aBHUCHMOCTEH, MpPH PELIeHUH 3a/7ad W3 APYTHUX Y4YeOHBIX MPEIMETOB W 3a7ad M3 PEealbHOW JKU3HH,
BbIpa’kaThb (pOpMyJIaMHU 3aBUCIMOCTH MEXKIY BEITMYHUHAMU,

JIP6 06. YMeHue peuiatb TEKCTOBBIC 337a4l Pa3HBIX THUIOB (B TOM YHCIIE HA MPOLEHTHI, 10U U
YacTH, Ha ABIDKEHHE, padoTy, CTOMMOCTb TOBApOB M YCIYT, HAJOTH, 3aAa4dl M3 OOJACTU YNpaBJICHUS
JUYHBIMH M CEMEHHBIMU (PUHAHCAMM), COCTABJISITh BBIPAKEHUS], YPABHEHUsI, HEPABEHCTBA U MX CHUCTEMBI
IO YCJIOBHIO 3a71a4H, UCCIIEOBATh MOJIYYEHHOE PELICHNE 1 OLICHUBATh MPaBIONOA00HOCTD PE3YJIbTATOB;

JAP6 07. YMeHue onepupoBaTh MOHITHAMH: CpeHee apudMeTHIecKoe, MenuaHa, HanOobiiee 1
HAVIMEHbIIEEe 3HAYSHHs, pa3Max, AMCIEPCHs, CTaHAApTHOE OTKJIOHEHHE YHCIOBOTO Habopa;, yMeHHe
U3BJIEKaTh, HHTEPIIPETUPOBATh MH(POPMALINIO, IPEACTABICHHYIO B TaOJIUIIAX, HA IUarpammax, rpadukax,
OTPAKAIOIIYIO CBOMCTBA PEANbHBIX IMPOLECCOB U SBJIECHHUH, NMPEACTaBISTh MHOOPMALMIO C ITOMOIIBIO
TaOJIUI] U JUarpaMM; MCCIIEIOBATh CTATUCTUYECKUE JaHHbIE, B TOM YHCJE C MPUMEHEHHUEM rpapuuecKux
METOMOB U 3JIEKTPOHHBIX CPECTB;

JIP6 08. VYmMeHue omnepupoBaTh MOHATHUSMHU. CIyYalHBIA ONBIT W CiIyd4aliHOE COOBITHE,
BEPOSITHOCTh CIIy4aifHOrO COOBITHS, YMEHUE BBIYUCIATH BEPOSITHOCTH C MCIOJB30BAHHEM I'padUueCcKuX
METO/IOB;, MPUMEHSTh (POPMYJIBI CIOXKEHHUS U YMHOKEHHUsS] BEPOSITHOCTEH, KOMOHMHATOpHBIE (PaKThl U
dbopMynBl TIpU pEIIEHWH 3a7ay, OLEHHBATb BEPOSTHOCTH pPEANbHBIX COOBITUH, 3HAKOMCTBO CO
ClydyaliHBIMH BEJIMYMHAMH, YMEHHE INPHUBOJUTH MPUMEPBI TNPOSBICHHUS 3aKOHa OOJNBIIMX YHUCENT B
NPUPOIHBIX U OOIECTBEHHBIX SIBJICHUSX;

JAP6 09. YmeHue omnepupoBaTh NOHATHSIMH. TOYKA, NpPsAMAs, IUIOCKOCTb, MPOCTPAHCTBO,
IBYIPaHHBINA YroJj, CKPEUIUBAIOIIUECA MPsMblE, MapaUIe]bHOCTh U MEPHEHAUKYISIPHOCTh MNPSAMBIX U
MJIOCKOCTEH, Yrol MEXAY MNPSIMBIMHU, YIOJI MEXIY MPSIMOW U IUIOCKOCTBIO, YIOJ MEXAY MJIOCKOCTSIMU,
pPacCTostHUE OT TOYKHU A0 MJIOCKOCTH, PACCTOSTHUE MEXKAY NPSIMBIMH, PACCTOSHHUE MEXAY IUIOCKOCTSIMU,
YMEHHE HCIONB30BaTh NMPH PELICHWH 3a71ad HU3Y4YeHHbIe (aKTbl M TEOPEMbl IUIAHUMETPUU, yYMEHHE
OLIEHUBATh pa3Mepbl 0OBEKTOB OKPYIKAIOIIETO MHPA,

JAIP6 10. YMeHHe omepupoBaTh MOHSATHSIMH. MHOTOTPAaHHHK, CEUYEHHE MHOTOTPAHHMKA, KYO,
napajuieNienure]], Mpu3Ma, nupaMuaa, Gpurypa u nmoBepxHOCTb BPAIICHUs, LWIMHAP, KOHYC, map, cdepa,
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cedeHUst (QUTYypbl BpaIEHHs, IUIOCKOCTh, Kacaromasics cQepbl, LUINHApPA, KOHYCa, IUIOMAAb
MOBEPXHOCTH MHUPAMHIbI, TPU3MBI, KOHYCa, LIIIIMHAPA, TUIOMAAb chepbl, 00beM Kyda, MpsMOyroJIbHOTO
napajuiesienurnea, THPaMHUIbL, TPU3MBI, IMJIUHIPA, KOHYCA, apa; YMeHHe n300pakaTb MHOTOTPAaHHHUKH
U MOBEPXHOCTH BpalllEHHUs], UX CEYEHUsI OT PyKH, C MOMOLIBIO YePTEXKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX
CPeICTB, yMEHHE paclo3HaBaThb CHMMETPHUIO B IPOCTPAHCTBE, YMEHME pacloO3HaBaTh MPaBUJIbHBIE
MHOIOTpaHHUKH;

JAP6 11. YMeHue onepupoBaTh MOHSATHAMHU. ABIDKEHHE B MPOCTPAHCTBE, MOAOOHBIC (PUTYPHI B
MPOCTPAHCTBE; HMCIIOJIB30BATh OTHOLICHUE IUIOIIAZeH MOBEPXHOCTEH U 00BeMOB MOJOOHBIX (UTYpP TPHU
pelleHnH 3a1ay;

JAP6 12. VYMeHHe BBIYUCIATH TEOMETPUYECKHE BENIUYWHBI (IJIMHA, YTOJ, IUIOMAnb, OObeM,
IUIOIIAb IOBEPXHOCTH), UCTIONB3Ysl U3yUEHHbIE (POPMYIIBI U METOABL,

JAP6 13. YMmeHue onepupoBaTh MOHSATUSMU. MPSMOYTOJIbHAS CUCTEMa KOOPAMHAT, KOOPIHUHATHI
TOYKH, BEKTOp, KOOPAMHATHI BEKTOpa, CKAJPHOE MPOM3BEIEHHE, YroJl MEXIYy BEeKTOpamu, CyMMma
BEKTOPOB, MPOM3BEIEHHE BEKTOpPA HA YHCIO;, HAXOAUTH C MOMOINBI0 M3YYEHHBIX (POPMYJI KOOPIHMHATHI
CepeIuHbl OTPe3Ka, PaCCTOSHUE MEXY ABYMs TOUKAMHU,;

JIP6 14. Ymenue BoIOMPATh MOAXOASIINN U3YUEHHBI METOM IS PEIIECHUs 3aa4H, PAaCIIO3HABATh
MareMaTHueckue (akTbl U MATEMaTHYECKHE MOJENU B TPUPOAHBIX U OOILIECTBEHHBIX SIBJICHUSX, B
UCKYCCTBE, yMEHHE MPUBOAUTL IPUMEPBl MATEMATHUYECKUX OTKPBITUA POCCUHCKOW M MHPOBOH
MaTE€MaTHYECKOU HAyKH.

OK 01. Beibupatb criocoObI pewenns 3a1a4 npoQecCHOHATBHON e TeIbHOCTH MPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 02. Ucnonp30BaTh COBPEMEHHBIE CPEACTBA MOMCKA, aHAIN3a M MHTEPIIpeTalui HHpOpMaLum,
U MHQOPMALIMOHHBIE TEXHOJIOTHHU JJISl BBIMOJHEHUS 33124 NPO(EeCCHOHANBHON NesITeTbHOCTH

OK 03. IlnanupoBaTb W peaJH30BbIBATH COOCTBEHHOE NPOPECCHOHANBHOE M JIMYHOCTHOE
pa3BUTHE, MPEANPUHUMATEIBCKYIO AEITEIBHOCTh B MPOPECCUOHATBHON chepe, UCTIONb30BaTh 3HAHHS 110
(bMHAHCOBOI rPAMOTHOCTH B PAa3JINYHBIX KU3HEHHBIX CUTYALHSIX

OK 04. 3¢ddexTnBHO B3aUMOIEHCTBOBATh U PadOTaTh B KOJUIEKTHBE H KOMAaH/IE

OK 05. OcyumecTBasTh YCTHYIO U MHUCbMEHHYIO KOMMYHHUKALMIO Ha TOCYJapCTBEHHOM S3bIKE
Poccuiickoit @enepannu ¢ yueToM 0COOEHHOCTEH COLMAIbHOTO U KYJIbTYPHOTO KOHTEKCTA

OK 06. IlposiBisATh TpakJaHCKO-NATPUOTUUYECKYIO MO3ULIMIO, JEMOHCTPUPOBATb OCO3HAHHOE
MOBEJCHNE HA OCHOBE TPAJULMOHHBIX OOINEYETOBEYECKHX LIEHHOCTEH, B TOM YHCIE C YYE€TOM
rapMOHM3ALMU  MEXHAL[MOHAJbHBIX W  MEKPEJUTHO3HbIX OTHOIUEHUH, MPUMEHSTb CTaHAapThl
AHTUKOPPYNLIMOHHOTO MOBEIECHUS

OK 07. ConelicTBOBaTh COXPAHEHHUIO OKPYXKAIOIIEH Cpenbl, pecypcocOepekeHH0, MPUMEHSTh
3HaHUsI 00 W3MEHEHHMM KJIMMAaTa, MPUHLHUIIBI OepeIMBOTO MPOU3BOACTBA, 3(PPEKTHBHO NEHCTBOBATh B
Ype3BbIYAIHBIX CUTYALUSX.

Dopmupyemsie npoheccuonaivbioie KomnemeHyuu no cneyuaivnocmu 40.02.04

FOpucnpyoenyusn:

IIK 2.1. IlpoBoauTh OpPraHM3ALMOHHO-TEXHUYECKHE MEPONPUATHS Ui  obecredeHus
71a00paTOPHOTO KOHTPOJA KauecTBa U OE30MacHOCTH ChIPbs, NOIy(pabpHKaToB U TOTOBOH NMPOAYKLUHU B
nporecce MPOU3BOACTBA MPONYKTOB IMHTAHHUS JKUBOTHOTO MPOHMCXOXIEHUS, PBIOBI U MOPETPOAYKTOB
(BomHBIX OMOPECYPCOB U OOBEKTOB aKBAKYJIBTYPHI).

K 2.2. TIIpoBoguth nabOpaTOpHbIE WCCIEIOBAHUS KadecTBA M OE30MACHOCTH  CBIPbS,
nory(paOprUKaTOB M TOTOBOH MPONYKIMH B IMPOLECCE MPOU3BOACTBA MPOAYKTOB NMHUTAHUS JKUBOTHOTO
MPOMCXOKACHUS, PBIOBI U MOPETTPOAYKTOB (BOJHBIX OHOPECYPCOB U OOBEKTOB AKBAKYJIBTYPHI).



2. @oHJ OLEHOYHBIX CPEeACTB AJsl BXOAHOI0 KOHTPOJIsI

BxonmHO# KOHTPOJb COCTOMT W3 3aJaHuil, B3ATbIX M3 OTKpbIToro Oanka OI'D m BIIP mo
MaremaTHke. Ha BeITONTHEHNE 3a1aHUii BXOHOTO KOHTPOIIS naeTcs | akamemuueckuii 4ac (45 MUHYT).

Bx0nHO# KOHTPOJIb COCTOHUT UX 2-X YacTel: 00s3aTeTbHON 1 JOTIOTHUTEIbHOM.

Ob6s3arenpHast 4aCTh COAEPIKHUT 3aaHUSI MHHUMAJIBHOTO 00S13aTEJIbHOTO YPOBHS, JOTIOJIHUTEIbHAS
4acTh — 00JIee CIOKHBIC 3aaHMUS.

[Ipu BRIMONHEHNH 3aKaHU TpeOyeTcs MPEACTaBUTh XOI PELICHUS M YKa3aTh MOJYYCHHBIH OTBET.
[IpaBHIIbHO BBIMOJHEHHOE 3aJaHUE W3 OO0s3aTENbHONW YAacTHU OLCHMBAETCS B OAMH Oayli, NMpaBHIbHOE
BBIMOJIHEHUE 3aaHUH JTOTIOJIHUTENIbHON YacTH oneHuBaercs 3 Oaymamu min 1-2 Oanjnamu 3a 9aCTHIHOE
peuieHue.

bannbl, nony4eHHBIE 33 BCE BBINOIHEHHBIE 3a1aHUs], CYMMUPYHOTCH.

IHIxana nepesoda 6aiioe ¢ ommemku no NAMUOALIbHON cUCmeMe

Ommemka Yucno danios,
Heobxo0uMmoe 0/ nOJIyHeHUsl OMMEeHKU
«3» (y008.) 7-9
«4» (xopouio) 10-12
«3» (omauyno) 13-15

Obpa3zosametvnsie pe3yiomamst, noodiedcauiiue npogepke (3/1eMeHnbl):
JAP6 1, APG S, AP6 6, 1P6 9, IPG 12, [IP6 14.

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

K 2.1



3alaHns BXOLHOIO KOHTpONs

O6sa3aTenbHas 4yacTb
Mpwu peweHnmn 3agaHnii 1-4 3annwinTe NpaBUbHbIA 0TBET N3 YETbIPEX MPEANO>KEHHbIX:
L (1 6ann) PackpoinTe hopMyny COKpaLLEHHOIr0 YMHOXeHUs a -b :
A) a2-2ab+b2 B) (a-b)(a+b); B) az+2ab-b2; ") (a-b)(a-b)
2. (1 6ann) Mnowagb TpeyronbHMKa BbIYUCASETCA NO hopmyne:
A) S=a*b; b) S=(a*b)/2;B) S=2a*b; ') S=(a*b)/3.

J2 £?
3. (1 6ann) Kakoe 13 cnegyrowmnx 4mcen 3aknoUeHo Mexay umcnamm 17 mn 8

A)0,4; B)0,5; B)0,6; ) 0,7
4. (1 6ann) AaHbl rpaukn yHKUKWA. Kakas opmyna cooTBeTCTBYET rpaguky 3):

1) m 2) 3)

A)Y 2* 6B)y- I 8x+ 1\ B)V A; ) y=x+5.

Mpwn BbINONHEHUM 3afiaHNT 5-8 3aNULLINT e X0 peLleHnsa 1N NONyYeHHbIA 0TBeT.

5. (2 6anna) Bbluncnute: 2 5

6. (2 6anna) PewunTe ypaBHeHMe X -7x+10=0. Ecnu ypaBHeHMEe nMeeT 60/1ee 0JHOI0 KOPHS, B OTBET
3aMULLINTE MEHbLLNIA U3 KOPHEN.

7. (2 6anna) Ons pemoHTa TpebyeTca 57 pynoHOB 060eB. Kakoe HauMMeHblUee KOMYECTBO Nayvek
000MHOr0 KJ/iest HYXXHO A8 TaKOro pemMoHTa, ecnin 1 nayuka Kses paccynutaHa Ha 5 py/s1oHOB?

8. (2 6anna) Bbicota BH napannenorpamma ABCD genut ero ctopoHy AD Ha oTpeskn AH=2 u
HD = 32. AnaroHanb napannenorpamma BD paBHa 40. HalignTte nnowaab napannenorpamma.

JononHuTenbHasa 4acTb

Mpwn BbINONHEHUM 3a4aHnA 9 3aNULWINTeE X0, 060CHOBaHME peLleHNsA N NONyYeHHbI OTBET.

9. (3 6anna) Pbl6010B NpOMN/bIN Ha N04AKE OT NPUCTaHM HEKOTOPOE PacCTosAHME BBEPX MO TEUYEHUIO
peku, 3aTem Opocun SIKopb, 2 4aca NoBwua pbiby 1M BepHyncs obpaTHO 4epe3 5 yacoB OT Hadania
nyTewecTBma. Ha Kakoe pacCcTosiHMe OT MPUCTaHW OH OTMN/bIA, €C/M CKOPOCTb TEYEHUS PEKM paBHa
2 KM/4, a cOBCTBEHHAs CKOPOCTb NOAKMK 6 KM/U?

OTa/loHbl OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3afaHuns
OTBeT b 5} B A 2,7 2 12 816 8



®oHJ OLEHOYHBIX CPEACTB AJIS TEKYIIero KOHTPOJIs

Texymuii KOHTPOJIb MPOBOAATCS BO BpeMsl ayAUTOPHBIX 3aHATUHN IO MATEMATUKE B COOTBETCTBUU C
y4eOHBbIM TUTaHOM U paboueit mporpammbl OJ] «MareMaTuka» Mo BCEM pasfenaM MporpamMmbl. TeKyIuii
KOHTPOJIb COCTOMT M3 IBYX 4YacTel: TeopeTwdeckod u mpaktudeckoil. Ilpu stom oOydvaromuecs
MOJIYYarOT ABE OTMETKU.

Teopernueckass 4acTe NMPOXOOUT B (OpPME YCTHBIX OTBETOB. OOYYarOIIHUECS BBITATHBAIOT IIATH
KapTO4YeK C BOMPOCAMH, JAIOT IOJIHBIAH OTBET (CO CIIMCKOM BONPOCOB OOYYarOIIUECs 3HAKOMSTCS B
HayvaJie U3yueHUs pa3aena).

HIxana nepeeooa 6a1106 6 OMMemKU no HAMUOALILHOI cUCmeMe

Ommemka Konuuecmeo eepnvix omeemoe na meopemuueckue 60npocol
«3» (y008.) 3

«4» (xopouio) 4

«3» (omauyno) 5

3amaHust MPaKTUYECKOH 4acTh (KOHTPOJIbHBIE pabOThl) YACTUYHO B3ATHI U3 OTKphITOro Oanka EID
u BIIP no maremaruke.

Ha BbImOTHEHNE KOHTPOJIBHOM PadOThI O MaTeMaTHKeE naeTcs 1 akameMudeckuii yac (45 MUHYT).

KonTponbHast pabota cocTouT ux 2-X yacteil. B mepBoii yactu npeasiaraeTcst BHIOIHUTD 4 3a0aHUs
— BbIOpATh MPaBWJIbHBINA OTBET M3 YETHIPEX MPEIJIOKEHHbIXK. BO BTOpOI YacTH mpensiaraeTcsi BHIIOJHUTD
6 3amaHuii — opOPMHUTD XOJ PELICHUS U 3aIICATh MOJTyUYEHHBIN OTBET.

3a nmpaBUILHOE BBITIOJIHEHHUE JTIFOOOT0 3aaHus IEPBON YacTU OOyYarOIIMICs MOoTy4aeT oquH Oaja.
[IpaBryibHOE BBITIOJHEHHE 3a/1aHUI BTOPOH YacTH oueHuBaercs 2 Oamnamu win 1 6ainoM 3a 4aCTUIHOE
peuieHue.

bannbl, nony4eHHbIE 33 BCE BBINOIHEHHBIE 3a1aHUS], CYMMUPYHOTCH.

IHIxana nepesoda 6aiioe ¢ ommemku no nAMUOALIbHON cUCmeMe

Ommemka Yucno danios,
Heobxo0uMmoe 0/ nOJIyHeHUsL OMMEeHKU

«3» (yoos.) 8-10
«4» (xopouio) 11-13
«3» (omauuno) 14-16




3.1 MpAmMble 1 NAOCKOCTMU, KOOPAMHATbI N BEKTOpPbl B MPOCTPAHCTBE

O6pasoBaTenbHble pesynbTaThbl, NoAne>Kalle NpoBepke (3NEMEHTbI):
NP6 1, IP6 9, IP6 11, IP6 12, AP6 13, AP6 14.
OK 01, OK 03, OK 05, OK 07.

TeopeTnyecKune BOMpocChI:
1. Cdopmynupyiite Teopemy lMudaropa.
2. TlepeymncnnTe OCHOBHbIe (PUTYypbl B MPOCTPaHCTBE.
3. Mepeuncnute cnocobbl 3afaHUA MIOCKOCTMU.
4. Tlpogomkute Teopemy: «Ecnnm ofHa u3 ABYyX MapaefibHbIX MPAMbIX MNepreHAnKynspHa
NJIOCKOCTU, TO...».
5. MpopomknTe TeopeMy: «Ecnn aBe napannesibHble MI0CKOCTM MepPeceKatoTCs TPeTbeR, T 0 . ».
6. CdopmynupyiiTte onpeaeneHne AByrpaHHoro yrna.
7. PackpoiTe MOHATUE «Yrof MeXAy NpsAMbIMU».
8. TMMepeuncnuTe B3aMMHOe pacrnosioXXeHne ABYX NPSMbIX B MPOCTPaHCTBE
9. Kakue npsmMble Ha3bIBaKTCA Napasnsie/isHbIMU B NPOCTPaHCTBe?
10. Kakune npsiMble Ha3blBalOTCA CKpPeLnBaoLLMMUCA B MPOCTPAHCTBE?
11. Kakue npsimble HasbIBalOTCA NEPNEHAVNKYNAPHBLIMU B NPOCTPAHCTBE?
12. MepeuncnuTe B3aUMHOe pacrnosioXKeHne NPsSMO U NIOCKOCTU B NPOCTPAHCTBE.
13. PackpoiiTe NOHATMNE «yros MeXay NPSAMONA U NSIOCKOCTbHO».
14, PackpoiiTe NOHATUNE «NapaniesibHOCTb NPSAMOI U MNOCKOCTU».
15. PackpoiiTe NOHATUE «NePneHANKYNAPHOCTb MNPSAMONA U NSIOCKOCTU».
16. MepeuncnuTe B3aMMHOE PacnosioXKeHMe ABYX MJ/IOCKOCTeN B MPOCTPAHCTBe.
17. PackpoiTe NOHATUNE «yTOoN MeXAY MJOCKOCTAMU.
18. PackpoiiTe NOHATUNE «NapaniesibHOCTb MNOCKOCTeN».
19. PacKpoiTe NOHATUE «MePNEHANKYNAPHOCTb MIOCKOCTEN».
20. Kak HaliTh paccTosiHMe OT TOUKU L0 NPSAMOIA?
21. Kak HaliTu paccTosHMe MexXxAay npsaMbIMn?
22. KaK HaliTu paccTossHMe MeXAy M0CKOCTAMMU?
23. MpogomkuTe onpefeneHne: «leprneHaUKynap - 3T0.».
24. TpopomkuTe onpefeneHne: «HaknoHHaA - 3TO.».
25. MpopgomkuTe onpegeneHne: «MpoeKUNs HAKAOHHOW - 3T 0 .».
26. MNepeyncnnTe cBOMCTBA Napasie/IbHOro NPOEKTUPOBAHUS.
27. 13 yero cocTtonT NpAMOYrosibHasa CMCcTemMa KoopAMHAT B NPOCTPaHCTBE?
28. Ecnu TouKa NneXxuT B NJIOCKOCTU Xy, KaKasd KoopAnHaTay Hee HyneBaa?
29. MNpuBegnTe NpuMep KoopanHAT TOUKN A, KOTOpas NIeXNT Ha ocu z.
30. PackpoiiTe NOHATNE «BEKTOP».
31. Kakuve BeKTOpbl Ha3bIBalOTCA KON/IMHEAPHbLIMU?
32. KaKue BeKTOpbl Ha3bIBaOTCA NeprneHaUKyNapHbIMU?

KoHTponbHasa paboTta
MepBasa yacTb
Mpw peweHnn 3agaHnin 1-4 sanuwnTe NpaBu/bHbIA 0TBET U3 YeTbIpex NPeaioXKeHHbIX.

1. (1 6ann) PacwngpyiiTe KpaTKyH 3anucb: ag”.

A) Touka a NpuHagIeXMT NAocKocTU?; B) Touka a NpuHagnexuT npsamoin”; B) npsamas a
NPUHAANEeXUT NNockocTU?; M) NpsAmasi a nepecekaeT NA0CKOCTbA.

2. (1 6ann) Mpavbie AB n CJ ckpewmBatoTcs. Kakoe pacnonoxeHne nMmeloT npsamble AC u BA?



A) mapannensHbie; b) nepnenaukyisipueie; B) ckpemmatores; 1) mepecekarorcs.

3. (1 6amn) Kakue u3 Bexropos a(1,2,-3), ¢(3,6,-60), B(2,4,-6) xonnuHeapHbie?

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

4. (1 6anm) Janer Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepenuHoii Kakoro OTpe3Ka SIBISIETCS TOYKA
M(0,3,4)?

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

Bropas yacTb

Ilpu évinonnenuu 3a0anuit 5-10 3anumiume xX00 peuienus U ROJIYYEeHHbLIL Omeem.

5. (2 6anna) Yepes koHubl orpe3ka AB u ero cepennHy M mpoBeneHbI MapayjiesbHbIE MPSIMbIE,
MepPeCceKaroIne HEKOTOPYIO TUIOCKOCTh B Toukax Aj, By m M;. Haitnure nnuny orpeska MM;, ecnu
otpe3ok AB He nepecekaer minockocTs u e AA;=6,8cm, BB;=7,4cMm.

6. (2 6amna) Ilpsmeie AC, AB u AJl nonapro nepnennukynsapasl. Hafinute otpesox CJI, ecmu
AB=5 cm, BC=13 cm, AJI=9 cm.

7. (2 6amna) (2 6anna) Hdauer BexkTope! a(-6,0,8) , B(-3,2,-6). Haiimute ckanspHOe NMPOU3BEICHHE
BEKTOPOB.

8. (2 6amna) Haueptuts ky0 ABCJIABC;/1;. [Toctpouts Touky KEAB, Touky MEJJL;C, oTpesok
PE€AB,C;.

9. (2 6anna) Ipu KakuX 3HAUEHUSIX /72 BEKTOPbIA (4,1,2), B(1,2,n) NepneHaMKyIAPHbI?

10. (2 6amma) Odopmure nmuct Oymarn A4 BepTHUKAIBHBIMU, TOPH3OHTAJbHBIMHU, HAKJIOHHBIMU
JMHUSAMH, UCTIONB3YsI Pa3HbIE [IBETOBBIE OTTEHKH.

ITAJIOHBLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aJaHus
OtBert B B A B 7,1 15 -30 - -1 -
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3.2 Ocnoevt mpuzonomempuu. Tpuzonomempuueckue hpynkyuu
Obpa3zoeamenvHbie pe3yibmamsl, noodiedcauiue nposepre (3/1eMeHnbl):

JIP6 1, JIP6 3, JIP6 5, JIP6 14.
OK 01, OK 02, OK 03.

TeopernuecKne BONPOCHI:

I. Uemy paBeH yroJs B OIUH paauaH?

2. B kakux dYeTBepTAX TPHUTOHOMETPHYECKOrO Kpyra (QYHKIOUS y=SinxX NPHHUMAET
MOJIO>KUTEIIbHbIE 3HAUSHMSI?

3. B kakux 4eTBepTAX TPUTOHOMETPHUYECKOrO Kpyra QyHKIHS y= COSX MPHUHUMAET
OTpHULATENbHbIE 3HAUEeHUsA?

4. IIponomxute onpeaenenue: «CUHYC OCTPOro yria — 3TO...».

5 [Iponomxure onpenenenune: «KocuHyC OCTpOro yria — 3T0...».

6 IIponomxute onpenenenue: « TaHreHC OCTPOro yria — 3TO...».

7. CoopmynmpyiiTe OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO.

8 UemMy paBHO npom3BeneHue tgx *ctgx?

9. Uemy pasen sin(2x)? ChopmMyaupyiTe NpaBuiio BEIYACICHUS.

10.  UYemy pasen cos(2x)? ChopmynupyiiTe MpaBUiIO BbIYUCIEHHSL.

I1. [Tepeuncnure TpUuroHoMeTpUIeCKHe GYHKIMH, YKAKUTE UX TIEPUOIBL.

12.  Uemy paBen nepuon GyHKLIUN y=Ccos(4x)?
13.  emy paBeH nepuon GyHKIUU y=cos(x/4)?

14. Omnpenenure 06aacTh 3HaUEHUS PYHKIUH y=3C0S(5x)?

15.  Ilepeuncnure ciocoOBI PELUICHUST TPUTOHOMETPUIECKUX YPABHEHHI.

16. Packpoiite anroputM pelieHus: ONHOPOAHBIX TPUTOHOMETPUYECKUX YPABHEHMI MEpPBOTO
MopsiziKa.

17. Packpoiite anroputMm peuieHuss OAHOPOAHBIX TPUTOHOMETPUYECKUX YPaBHEHUN BTOPOrO
NopsiziKa.

KonrpoabHast padora
IlepBas yacTh
Ilpu pewrenuu 3a0anuil 1-4 3anumiume npasuibHblil OMEEM U3 YeHbIPEX NPEO/IOHCECHHBIX.

1. (1 6anm) B AABC cosC=%. Kaxast u3 cropoH siBistercst runoteny3oit AABC?
A) AB; B) AC; B) BC; I') CB.

2. (1 6amn) Yriom Kakoi uyeTBepTH sBJsieTcst yron a=410°7

A)LB)IL B)IIL, I) IV.

3. (1 6amn) Kakue u3 GyHKUMH SBISIFOTCS YETHBIMU?

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

4. (1 6ann) [Mepuon GpyHkIMHN y=sinX?

A)7n/2; B)2xr;, B)4m, I n

11



BTopas yacTb
Mpwn BbINONHEHUM 3afaHNil 5-10 3aNUILNTE X0 PELLEHNA W NONYYEHHbI OTBET.
5. (2 6anna) Bbluucnute: sin| + cos|.

f2 132\
6. (2 6anna) HananTte 3HaveHMe BblpaXkeHUs 4arccoby - 4arcsm(— J

7. (2 6anna) HaiignTe sHadeHue Boipaxenus 7 tQ 13 otg 77

8. (2 6anna) Pewinte ypaBHEHMNE COS X =-. 3anuLLINTE HAUMEHbLUWNIA MOA0XNTENbHbIN KOPEHb
YyPaBHEHWS.

9. PewunTe ypaBHeHME sinzx -4 sinx + 3 =0.

10. MocTpoliTe rpaK TPUTOHOMETPUYECKOM (hYHKLUUK Y=2 Sinx

OTa/loHbl OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3aflaHuns

OTBeT b A B b 1 2n 7 n/3 n/2+2nn,
ng Z

10
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3.3 Ilpou3seoonas u nepeoodpaznasn ynxyuu

Obpa3zoeamenvHbie pe3yiibmamsl, nodedcauiue npogepre (1eMenmol):

JIP6 1, IPG 4, JIP6 6, JIPG 14.
OK 01, OK 03, OK 06.

K 2.1, IIK 2.2.
TeopeTnyeckne BONPOCHI:

1. IIponomxute onpenenenue: «lIponssoagHas — 3710...».

2. Packpoiite reomeTpu4eCKUil CMBIC] TPOU3BOAHOM.

3. Packpotite pusmueckuii CMbICT TPOU3BOIHOIM.

4. Ilepeuncnure nmpaBuia BBIMUCICHUS TPOU3BOAHBIX.

5. UemMy paBHa MPOU3BOIHAS CTENEHHON (PyHKIIUN?

6. Uemy paBHa MpOU3BOJHAS NPOU3BEAEHUS?

7. Uemy paBHa MpOU3BOJHASA YaCTHOIO?

8. UemMy paBHa MPOU3BOIHAS CIOKHON (PYHKLUN?

9. CoopmynupyiiTe npu3HaK BO3pacTaHus GyHKIIHH.

10.  Cdopmynupyiite mpusHak yObIBaHUs HYHKIHH.

I1. CoopmynupyiiTe NpU3HAK TOYKH MAKCUMYyMa (pYHKIIHH.

12. CoopmynupyiiTe mpu3HAK TOYKH MUHUMyMa (pyHKLIH.

13. CocTaBbTe aNrOpPUTM pelIeHHUs 3a7a4 Ha HAXOXKIACHUS HAuOOJbIIEro W HAUMEHBIIETO
3HaueHHs QYHKIIUHN Ha OTpe3ke?

14.  CocraBbTe aJrOpuTM HCCICIOBAHUA M TOCTPOEHHUS rpaduka (YHKIHHA C ITOMOIIBIO
MIPOU3BOJHOM.

15.  IIpomomxute onpenenenue: «Pynkuus F(X) Ha3pIBaeTcs ... ».

16. Packpoiite reoMeTpUYECKUI CMBICI ONPEAEIEHHOrO HHTErpaa.

17. IIponomxute onpenenenne: «KpupoauHelHas Tpanenus — 3T0...».

18.  Cdopmynupyiite popmyny HeroTona-Jlefibanna.

19. B 4ewm 3akirodaercs oOuiuii BUA BceX mepBooOpa3HbIX?

20. Ilepeuncnure npaBuia BBIMUCICHNS] HHTETPAJIOB.

KonTtpoabHas padora
IlepBasi yacth
Ilpu pewenuu 3a0anuit 1-4 3anumiume npaguIbHbLIL OMEEM U3 YEMbLPEX NPEOTLONHCEHHBIX.

1. (1 6ar) Yemy paBHa IPOM3BONHAS (YHKIAN Y=2X"7
A)y'=5x;B) y'=6x; B)y'=6;T) y'=6x".
2. (1 6amnn) ITo xaxol u3 GopMyIT BEIUUCIAETCS POU3BOIHASI HACTHOTO?
A) (uhv)=u"+'; B) (u) =u'vtuv’; B)(3) =255 T)(f(e(x)) =F (g(x))*g (x).
3. (1 6amn) Peunte ypasrenue f (x)=0, eciu f(x)=3x> — 6x +4. BoibepuTe OTBET.
A)1;b)-1;B)4;T) -4.
4. (1 6amn) OOmwmit BUI BCex mepBooodpasHbIx 1 f(x)=sinx?
A) F(x)=cosx+C; b) F(x)=-cosx+C, B) F(x)=tgx+C; I') F(x)=-tgx+C.
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BTopas yacTb
Mpwn BbINOAHEHMUM 3aAaHMA 5-10 3aNMLUNTE X0 PELLEHUS U NMONYYEHHbIA 0TBeMb

1

X(0=71r +t—10
5. (2 6anna) MaTepuanbHas ToUuKa ABWXETCS MNPAMOJIMHEAHO MO 3aKOHY 4

(rpe X — paccTosiHMEe OT TOYKM OTcYyeTa B MeTpax, t— Bpems B CeKyHAax, W3MepeHHOe C Hadana
NBWKeHUs). B KaKoii MOMEHT BpeMeHN (B CEKYH/aX) ee CKOPOCTb Oblna paBHa 5 m/c?

6. (2 6anna) Ha pucyHKe n3obpaxéH rpagmk yHKuMn y = [1X) 1 Kacate/ibHass K HEMY B TOYKe C

Y
/
/!
/
X /
0 /
) 1 0/ A
: / /
:F/ y = Ju(x
/
/!
/. ;
-

7. (2 6anna) PewnTe HepaBeHCTBO: X -16 <0

8. (2 6anna) Ha pucyHke unsobpaxeH rpapuk ¢yHKuum y=f(x), onpeaenéHHON Ha WHTepBane
(-3; 11). Hangnte HaumeHbLlee 3HavyeHne yHkunm/(x)Ha otpeske [2; 9,5].

9. (2 6anna) Ha pucyHKe n3obpaxkéH rpauk HekoTopoi pyHKumun Y — /[ ( J1) (aBa nyya c o6uien
Haya/slbHOW TouKoM). TloAb3ysCb PUCYHKOM, BblUMCAUTE — roe-"O*)— ogHa w3
nepBoo6bpasHbIX QYHKUMN (%) o

Yik

Y

1

0 1 7a X
10.

(2 6anna) MpegnpuaTve NPOU3BOAUT X eAVHUL, NPOAYKUMU. YCTAHOBEHO, YTO 3aBUCUMOCTb
(hMHAHCOBbLIX HaKOMMAEeHWI A OT 00bema BbiNycka 3agaeTcs ¢opmynoin:/(x) = - 0.02x3+ 600x —1000
Onpegennte MakCcUMasibHO BO3MOXHYIO BeIMUUHY (DMHAHCOBbLIX HAKOM/EHWUIA.

3TaJ/IoOHbl OTBETOB:

omep 1 2 3 4 5 6 7 8 9 10
3afaHuns
OTBeT r B A b 8 1,25 (-4; 4) -3 12 39000
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3.4 Muozocpannuxku u mena epanienus

Obpa3zoeamenvHbie pe3yibmamsl, noodiedcauiue nposepre (3/1eMeHnbl):

JIPG 1, JTP6 6, JTP6 9, JIP6 10, JIP6 11, JIPG 12, JIP6 14.
OK 01, OK 03, OK 05, OK 06, OK 7.

IK 2.1
TeopeTrnyeckne BONPOCHI:
1. IIponomxute onpenenenue: «MHOrOrpaHHUK — 3TO...».
2. IIponomxute onpenenenue: «lIpusma —3T0...».
3. IIponomxute onpenenenue: «lIpsAMOyronpHeli napaaienenunes — 310...».
4. [Iponomxkute onpenenenne: «Kyd —s1o...».
5. IIponomxute onpenenenue: «llupamuna — 310...».
6. CoopmynupyiiTe CBOHCTBO O MPOTUBOJIEIKAIINX IPAHIX MapajuIeIeUIes1a.
7. CdopmynupyiiTe CBOHCTBO O AHArOHAJSIX MapaUIeIeUIIeaa.
8. CdhopmynupyiiTe CBORCTBO O MTUATOHAH U IMHEWHBIX pa3Mepax MPsMOYTOJIbHOTO
napauleJIenunena.
9. Kaxas npusma Has3bpiBaeTcs MpsiMOii?
10. Kaxas npusma Has3piBaeTCs MpaBUIIbHOMN?
I1. Packpoiite noHATHE «IIpaBUJIbHAS TUPAMUAAY.
12.  Uro Takoe anoeMa npaBUIbHOW MTUPAMHIBI?
13. B ueM oTinune noysHOM MOBEPXHOCTU MPU3MBI OT MTOJIHON MOBEPXHOCTH MUPaAMUAbI?
14. Cdhopmynupyiite TeopeMy O BBIUUCICHHU OOKOBOH MOBEPXHOCTH MPSMOI MPU3MBI.
15. Coopmynupyiite TEOpeMy O BBIYHCICHUN OOKOBOH MOBEPXHOCTH MPABUIBHON TUPAMHUIBL.
16. HazoBute mnpenmversl u3 Bamieil npoeCCHOHAIBHOW NESTENbHOCTH, KOTOPBIE HMMEIOT

(hOpMBI MHOTOTPaHHUKOB.
17. IIponomxute onpenenenne: «Llunuaap — 3T10...».

18. IIponomxute onpenenenne. «KoHyc —310...».

19.  Ilpopomxute onpeneneHue. «Y CEUEHHBINH KOHYC — 3TO...».

20. IIponomxute onpenenenue: «Iap —3T0...».

21. Uro sBiIsieTcsl BBICOTOH yCEUEHHOro KoHyca?

22. UYro sBIsSIETCS] OCEBBIM CEUEHHUEM LIMJIMHAPA, KOHYCa, YCEUEHHOTO KOHyca, mapa’

23. [TepeuncnuTe eAMHUALIBI U3MEPEHUS TUIOIAN, OOBeMa.

24. Uemy paBHO OTHOIIEHHUE TUIOMIAEH TOBEPXHOCTEH MOAOOHBIX PUryp B mpocTpancTae?
25. UYemy paBHO OTHOILIEHHE OOBEMOB MONOOHBIX (PUTYP B IPOCTPAHCTBE?

26. HazoBute npeamers! u3 Batiei npogpecCHOHATBHON NeATENIbHOCTH, KOTOPBIE HMEIOT

(bopMBbI TEN BpaleHuUsI.
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KoHTponbHas paboTa
MepBasa yacTb
Mpw peweHnn 3agaHnin 1-4 3anuwnTe NpaBubHbIA 0TBET U3 YeTbIpex NpPeaoXKeHHbIX.

L (1 6ann) B kaknx eguMHMLAX U3MEPSETCH 00bEM MHOrOrpaHHUKa?

A) B MeTpax; B) B Ky6uueckunx meTpax; B) B KBagpaTHbIX MeTpax; [M) B ABYrpaHHbIX rpagycax.

2. (1 6ann) Nnowajb NOHON NOBEPXHOCTW MNPU3MbI BblUMCAAETCA N0 POPMY/e:

A) S= Bb60oK + 2 Bocr; B) B60K =PocH*H; B) S = b60okK + S SocH I') B60K =2PocH*H.

3. (1 6ann) YTto ABNAeTCA O0CEBLIM CEHYEHNEM KOHYCa?

A) paBHOGeApeHHbIN TpeyronbHUK; B) paBHOGeapeHHas Tpaneuus; B) npamoyronbHuk; I)
NPSMOYrofibHasa Tpaneyms.

4. (1 6ann) Kakaa curypa nonyyaetcs nNpu BpalleHUU MNPSAMOYro/ibHOro TPeyrosibHMKa BOKpPYr
O4HOr0 M3 CBOUX KaTeToB?

A) KOHyC; B) yceueHHbI KoHYC; B) nupamunga; IN) ycedyeHHaa nupamuaa.

BTopada 4vacTtb
Mpwn BbINONHEHUM 3a4aHNit 5-10 3aNUWINTE XO4 PELUEHNS N NOYYEeHHbIA OTBET.
5. (2 6anna) Pebpo ocHOBaHWA MNPaBW/LHOW TPeyrosbHON nupamuibl 3 M, anogema 6M. Hangute
nnowanb 60KOBOM MOBEPXHOCTU NMpaMufbl.
6. (2 6anna) [Be CTOpPOHbLI MapansenorpaMmma OTHOCATCA Kak 3:17, a nmepumeTp ero paseH 40.
Hangnte 60/bLUYH CTOPOHY Mapasiesiorpamma.

" st

7. (2 6anna) MpAMOYronbHUK CO CTOPOHamMM 8 cM K 3 cM BpallaeTca BOKPYr 60/MbluUeli CTOPOHBI.
Halignte 06beM, nnowagm 60KoBOIM M NOMHOM NOBEPXHOCTER NMOSTYYEHHOTO0 Tena.

8. (2 6anna) Halignte 06bEM MHOrorpaHHuKa, n3ob6paxéHHOro Ha pUcyHKe (Bce ABYrpaHHble Yribl
npsimMble).

9. (2 6anna) KnueHTy HeobxoamMmo, 4TO6bl B KOMHaTe 06s13aTeslbHO MNPUCYTCTBOBa/IM OObEMHbIE
3NEMEHTbI [leKopa UWUNHAPUYECKON (opmbl. MocTponTb M3 6ymarm Mopenb UuAMHApa. Pasmepbl Ans
NOCTPOEHNS BblOpaTb CaMOCTOSITENIbHO, C YYE€TOM TOF0, YTO COOTHOLUEHWE paguyca K BbICOTE [JO/HKHO

6bITb 1:2.
10. (2 6anna) PaccumMTaTb KOIMYECTBO 2-X KWUNOrPamMOBbIX 6aHOK KpacKu HY)XXHO KynuTb Ans

OKpalimBaHUA LUINHAPUYECKOro ceofa nogsana. Pacxog Kpackm 100 rHa 1 m . Cuutatb N=3.

OTa/loHbl OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9 10
16



3aJaHus

OTtBer

27

17

72 T,
48 m,
64 1

87
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3.5 CTeneHHas, nokasaTenbHasa u norapupmmnyeckas QpyHKLMn

O6pasoBaTesnbHbIe pe3ynbTaThbl, NognexKaline nposepke (3/IEMEHTbI):
AP6 1, AP6 2, IP6 3, AP6 4, 1P6 6, IP6 14.
OK 01, OK 02, OK 03, OK 06.

TeopeTnyeckue BONPOCHI:
ChopmynupyiiTe onpejesieHue CTeNeHHOW yHKLNN.
MepeuncnnTe cBOMCTBA CTENEHHOM (HYHKLUMK
Cdopmynupylite onpeaeneHne nokasaTebHOM QYHKLNN.
MepeuncnnTe cBOMCTBA NOKa3aTebHON PYHKLNN
Chopmynupyiite onpeaeneHne norapudMmUeckKon GpyHKLNN.
MepeuncnnTe cBOMCTBA NOrapuPMUUeCcKOn PYHKLUUN.
MpogomknTe onpeaeneHne: «Jlorapugpm - aTo.».
Uemy paBeH fiorapmgm nponssegeHna?
Uemy paBeH forapmgm 4acTHoOro?
MpuBeanTe NpUmMepbl N0rapuhMUUeCcKon cnnupann B NpUpPoLe U B OKpPYXatoLLem Mupe.
11.  Ha uT0 Heo6xoAUMMO 00paTUTb BHMMaHWE MPU PeLleHUN UpPPaLMOHaNIBHOIO YpaBHEHUS
YETHOW CTeneHn?
12. UeMy paBeH KOpPeHb YETHOI CTeMeHN U3 OTpuLaTenbHOro umcnia? MpuBegnTe NpuUMep.
13. UeMy paBeH KOpPeHb HEYETHOI CTeMEHN W3 oTpuUaTeNbHOro umicna? MNpueeanTte NpruMmep.

©ONDUA®WON

H
©

14. Ha 4uTo cTonT 06paTUTb BHUMaHMWE MPU PeLleHn N0rapuPMmnUecKnx N nppaLnoHaibHbIX,
OpO6HO-paLMOHaNbHbIX ypaBHEHUI U HEPaBEHCTB?
15. B ueMm 3akntovaeTca rpauuecknii cnocob pelleHns ypaBHeHUIA.

KoHTponbHas paboTta
MepBas yacTb
Mpu peweHnn 3agaHnin 1-4 3anuwnTe NpaBuIbHbIA 0TBET U3 YeTbipex NpPeaioXKeHHbIX.

1 (1 6ann) Mexay Kakumu AByMS HaTypasibHbIMU Ynucnamm Haxoantcsa vucno VI19?
A)19un20;B)2n3;B) 18n19;IN 3 n4
2. (1 6ann) Ha pucyHke nsobpaxéH rpagpumk gpyHkumm suga f(x)=ax. Haigute sHaueHunefi2).

ffl

A) 25.; b) 5; B) 32; I') HeT BepHOro oTBeTa.

3. (1 6ann) Kakasa 13 yHKUWIA Bo3pacTaloT Ha BCe 061acTn onpegesneHna?
A) f(*=logsx; B) Ax)=0,7x; B) Ax)=x2; ") fx)=Zo,gix.

4. (1 6ann) Ykaxute obnacTb onpegeneHns gyHkumm /(x) = lg-—----

A) (75 15); B) (-»; -1,5), (7; +»).; B) (-1,5; 7); ') (-»; -7), (1,5; +4).

BTopasa yacTtb
Mpwn BbINONHEHUM 3aAaHni 5-10 3aNUWINTE X0 PELLEHNSA N NONYYEHHbIA 0TBeMb

8 }
5. (2 6anna) HaiignTe 3HaYeHMe BbIpaKeHNs 1110:448.
6. (2 6anna) CKONMbKO LeMbIX pelleHnii UMeeT HepaBeHCTBO 1<7X1<49?

7. (2 banna) HalignTte KopeHb ypaBHeHMs 1°85 (4 + x) — 2.
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8. (2 6anna)) PaccTosiHMe OT HabntoaaTens, HaxoAsllerocs Ha He6oNbLWOM BbiCOTE h KMMOMETPOB

Haj 3eM/éi, o0 HabaaeMoii UM TMHUK TOPU30HTA BbluncnseTcsa no opmyne ~  \/2Rh r”e j~=g4Q0
KM— paguyc 3emnn. C KakKoil BbICOTbl FOPWU3OHT BWUAEH Ha paccTosiHuM 48 Kunometpo? OTBeT
Bblpa3uTe B KMIOMeTpax.

9. (2 6anna) B xoge pacnaja pagnoakKTUBHOIO M30TOMa €ro Macca YMeHbLIaeTCcA Mo 3aKOHy

m(t) TOo 2 , 70— HavanbHaa Macca u3oTona, t— Bpems, npowlegliee OT Ha4vaslbHOro

MomMeHTa, T— nepuof nonypacnaja. B HauyanbHbIAi MOMEHT BpPeMeHM Macca u3oTtona 184 mr. Mepuog

ero nonypacnaga coctaBnsieT 7 MUH. HaiguTe, yepes CKO/IbKO MUHYT Macca usotona 6ygeT pasHa 23 M.
10. (2 banna)HangntesHayeHeBbIpaXxXeHMs/0,06108 + 10462

OTa/loHbl OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3agaHus
OTBeT 5) A A r 121 2 21 0,18 21 3
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3.6 Demenmopl meopuu 8epoAMHOCHEI U MAMEMAMUYECKON CHIAHIUCIMUKU

Obpa3zoseamenvHibie pe3yiibmansl, noodjledicauiie npogepke (I1emMenmnt):

JIP6 7, IPG 8, JIP6 14.
OK 01, OK 03, OK 04, OK 05.

IIK 2.1, IIK 2.2.

TeopeTnyeckne BONPOCHI:
IIponomxkute onpenenenue: «Cny4aitHoe codbiTue — 370...». [IpuBennure npumep.
[IpuBenure mpuMep JOCTOBEPHOTO COOBITHSI.
[IpuBenure mpuMep HEBO3MOMKHOTO COOBITHS.
IIponomwkute onpenenenne: «BeposTHOCTD CIy4aitHOrO COOBITHS — 3TO. .. ».
ChopmynupyiiTe mpaBUIIO HAXOXKICHUS CIOKEHHS BEPOSTHOCTEH.
CdhopmynupyiiTe mpaBUIO YMHOKEHUS BEPOSTHOCTEH.
Kak Haiitu cpennee apudMeTUdecKoe YUCIOBOTO psiaa?
Kax Haiitu MeauaHy 4McioBOro psaa’?

e U e

9. Kax Bbuucisiercs pazmax 4uCJIOBOroO psna?

10. Jnist "ero Hy»kHbI fuarpaMmel, rpaduku? [lepedncaure BUABI AUArpaMM.

11.  IlpuBenute mpuMepsl MPOSBICHHUS 3aKOHA OOJIBIINX YHCET B TPUPOIHBIX SBJICHHSX.

12.  TlpuBenute mpuMepbI MPOSBICHUS 3aKOHA OOJIBIINX YHCEN B OOIIECTBEHHBIX SBJICHHSX.
13.  Yro uzydaer ctaTUCTUKA?

14. IIponomxute onpenenenue: «CoueraHue — 3T0...».

15. IIponomxute onpenenenue: «Pa3menienue — 31o...».

16. IIponomxute onpenenenue: «llepecTtaHOBKU — 3TO...».

KonTpoabHasi padora
IlepBas yacTh

Ilpu pewtrenuu 3a0anuil 1-4 3anumiume npasuibHbLiL OMmeem U3 Yemoipex nPeoyloHCeHHbIX

1. (1 6anm) Kakux coObITHI HE OBIBaET B TEOPHUHU BEPOSATHOCTEH?

A) cnydaiinbie; b) Hecnyuaiinbie; B) nocrosepHsie; [') HEBO3MOXKHBIE.

2. (1 6amm) CoOblTHe, KOTOpPOE TMpPH BBITOJHEHUH OINPENEIeHHOW COBOKYITHOCTH VCJIOBHH,
00s13aTeNIbHO MPOU30MIET - 3TO:

A) cayuaiinoe; b) mecnydaiinoe; B) nocrosepHoe; I') HEBO3MOKHOE.

3. (1 Gamm) BeposTHOCTH ciydyallHOrO COOBITHS €CTh HEOTPHLATENBHOE YHUCIIO, 3aKIIOUYEHHOE
MEXKIY YUCITAMU:

A)Oul; B)Ou100;B)-1u1;I)-100 u 100.

4. (1 6amn) I'pynmupoBka — 3T0. ..

A) ynopsiioueHue eIUHHI COBOKYITHOCTH MO MpU3HAKYy, b) pasOueHne equHUI COBOKYITHOCTH Ha
TPYIIBI O MpH3HAKY; B) o6o0menne ennHndHbIX PaxTos; I') 0600menne eAMHUYHBIX TPU3HAKOB.

Bropas yacthb

Ilpu evinonnenuu 3a0anuit 5-10 3anumiume xXo00 peutenus U ROJIYYEeHHbLIL Omeem.

5. (2 banna) B oduce nu3aliHEpCKOro areHTCTBA HAXOISATCS 8 MOCETUTENEH *KEHCKOro moyia u 2
My»cKoro. OnpenenuTs BEpOSTHOCTb TOTO, UTO MEPBBIM K KOHCYJIBTAHTY OOPAaTUTCS] My KUHHA.

6. (2 Oamna) Ha koHdepeHiuio npuexanu 2 ydeHbix u3 ['epmanum, 3 u3 Cepbuum u 7 u3
[Isefinapun. Kaskaplii 13 HUX AenaeT Ha KOH(pEpeHIH oauH nokian. [lopsaaok JOKIanoB onpenesnsieTcs
xepeObéBkoii. Halimure BEpOSTHOCTD TOTO, YTO MSATHIM OKAXKeTCst OKJIan yueHoro u3z CepOun.

7. (2 6anna) Mamma, Tumyp, JInana, Koctss 1 AHTOH Opocuin xkpeduii — KOMY TOCTAaHETCS MPOEKT
no odopmiteHuro cBageOHoro 3ana. Haligure BepoATHOCTb TOTO, YTO MPOEKT TOYHO He OyNeT BBITOIHATh
AHTOH.

8. (2 Gamma) B smmke Tpu KpacHBIX W TPU CHHHX (pomacTepa. DiomMacTepsl BBITACKUBAKOT MO
ouepenr B CIIy4aiiHOM nopsiake. KakoBa BEpOSITHOCTB TOTO, YTO MEPBBIN pa3 CUHHUHA (IoMacTep MOsIBUTCS
TPETHUM IO CUeTy?
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9. (2 6amna) Jau psn uucen: 175; 172; 179; 171; 174; 170, 172; 169. Haiinute mMony psaa u
cpenHee apupMeTHIECKOe psaaa.

10. (2 Gannma) MexaHHUYECKHE Yachl C JBEHAILATHYACOBBIM IH(pepOsaToM B KaKOH-TO MOMEHT
CIOMAJIUCh M TepecTtanu uATH. Halimure BepOsSTHOCTh TOTO, YTO HacoBash CTPENIKa OCTAaHOBMJIACH,
JOCTUTHYB OTMETKHU 7, HO HE AOWUS 10 OTMETKH 1.

ITAJIOHBLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10

3aJaHUsA

Otser B B A A 0,2 0,25 0,8 015 | 172; 0,5
172,75
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3. ®DOHA OLEHOYHbIX CPeACTB A1 Py6exXHOro KoHTponsa (no ntoram 3.1 - 3.3)

O6pasoBaTe/bHble pe3yNbTaThbl, NoANe>Kalle NpoBepKe (3NEMEHTbI):
NP6 1, 1P6 3, IP6 4, IP6 5 [P6 6, IP6 9, IP6 11, AP6 12, AP6 13, IP6 14.
OK 01, OK 02, OK 03, OK 05, OK 06.
MK 2.1, NK 2.2.

MepBas yacTb
Mpw peweHnn 3agaHnin 1-4 3annwnTe NpaBubHbIA 0TBET U3 YeTbIpex NPeaoXKeHHbIX.

1. OaHbl Toukn A(2,0,5), B(-2,6,3). Kakue KoopauHaTbl MMeET cepefuHa oTpe3ka AB - Touka M?

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

2. (1 6ann) Mpsamble AB n CJ, napannenbHble. Kakoe pacnonoxeHne umeroT npsambie AC n BA?

A) napannenbHble; B) nepneHaMKynsapHble; B) ckpewmBatoTcs; M) nepecekatoTcs.

3. (1 6ann) Kakue u3 hyHKLNI SBASIOTCA YETHLIMMN?

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

4. (1 6ann) Ha pucyHke n3obpaxkeH rpaguk nponsBogHoi dyHkummn y=Ff(x). MNpn Kakom 3HaYeHUu x
(DYHKLUUA NPUHUMAET CBOe HanbosbLUee 3Ha4YeHNe Ha oTpeske [-4; -2] ?

A) 0,5; B) -4; B) -5; I") 1.

BTopasa yacTtb

Mpwn BbINONHEHUM 3afaHNil 5-10 3aNUILNTE X0 PELLUEHNA M NMONYUYEHHbI OTBET.

5. (2 6anna) Yepe3s KoHubl oTpe3ka AB 1 ero cepegnHy M npoBefeHbl napanfefibHble NpsMbIe,
nepeceKawlme HEKOTOPYH MAOCKOCTb B Toukax Al Bl n M1 Haiante agnuHy otpeska MM, ecnu
0Tpe30oK AB He nepecekaeT N0CKOCTb U ecnim AA1=6 cm, BB1=4 cm.

6. (2 6anna) daHbl Toukn A(6,7,8), B(8,2,6). Haignte annHy BekTopa AB.

7. (2 6anna) Hangnte ecnm

8. (2 6anna) MaTepmanbHas ToUYKa ABUXETCSA I'IpFIMOJ'IVIHeVSIkHO Nno 3aKoHy x(t):t2—13t+23 (roe x —
paccTosiHMe OT TOUKM OTcyeTa B MeTpax, t— BpeMs B CeKyHaX, M3MEpPEHHOe C Hayana [BuXeHus). B
KakKoi MOMEHT BpeMeHM (B CeEKYHAax) ee CKOPOCTb Oblna paBHa 3 m/c?

9. (2 6anna) OaHa pyHKumMa Ax)= 3x2+1. Yemy paBHa F(1)?

10. (2 6anna) PewwuTe ypaBHeHMe cosx=1. B 0TBeT 3anuIMTe HaUMeHbLUWA HeoTpuLaTe/bHbIi
KOPEHb.

OTa/ioHbl OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9 10
3afaHuns
OTBeT A r 5} 5) 5 V33 -2 8 2 0
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4. DoHA OLIEHOYHBIX CPEACTB AJI51 IPOMEXYTOYHOH aTTecTalum (IK3aMeH)

Ha BbimonHeHWe MHCBMEHHOH JK3aMEHALMOHHOW paboThl 1O Marematuke jpaercs 4
acTpOHOMHYECKHX daca (240 MUHYT).

DKk3aMeHaIMoHHass paboTa COCTOUT UX 2-X YacTel: 00s3aTeIbHOM U TOMOJHUTEILHOM.

Ob6s3arenpHast 4aCTh COAEPIKHUT 3aaHUST MEHUMAJIBHOTO O0S13aTEIbHOTO YPOBHS, OTOJHUTEIbHAS
4acTh — 00JIee CIOKHBIC 33 aHMUS.

IIpu BBIONHEHUH 33aHUN 00sA3aTENbHON YacTH TPeOyeTcsl MPEeNCTaBUTh XOA PELICHHs U YKa3aTh
MOJIYYeHHBbI OTBET. 3a TMpaBUJIbHOE BBINOJHEHHE JOOOT0 3amaHust M3 O0SI3aTENbHOW YacTh
oOyuaromuiicss moiydaere oauH Oamr Ilpyu BBIMONHEHWH 3amaHUsl W3 JOMOJIHUTEIBHOH YacTH
HeoOXOomMMO TOAPOOHO OMHCAaTh XOI pEIleHWs] W AaTh OTBET. lIpaBUibHOE BBIMOJHEHUE 3alaHH
JOTIOJIHUTENbHON YacTH OLleHuBaeTcs 3 Oayutamu mn 1-2 6amraMu 3a YaCTUYHOE pellieHue.

baniel, nony4yeHHbIE 32 BCE BHINOIHEHHbIE 3a1aHUs, CYMMUPYIOTCS.

HIkana nepeeoda 0a17106 6 OMMEMKU NO NAMUDOATBHOIL cUCeMe

Ommemka Yucno danios,
Heobxo0uMmoe 0/ nOJIyHeHUsl OMMEeHKU
«3» (y008.) 6-9
«4» (xopouio) 10-14
(He Menee 0OOHO020 3a0aHUsl U3 OONOJIHUMENbHON Yacmit)
«3» (omauyno) bonee 14
(ne menee 08yX 3a0aHUIl U3 OONOIHUMENbHOI YaACmL)

Obpa3zosamenvHbie pe3yiibmamsl, noodiedcauiiue npogepre (1eMenmol):

JTIP6 1, JIPG 2, JIPG 3, JIPG 4, JIPG 5, JIPG 6, JIP6 7, JIPG 8, JIP6 9, JIP6 10, JIPG 11, IP6 12, JIPG

13, JTP6 14.
OK 01, OK 02, OK 03, OK 05, OK 06.
TK 2.1, TIK 2.2.
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OK3aMeHaLNoHHbIe 3a/laHuUA N0 MaTeMaTUKe
Ob6nas3aTenbHas 4yacTb
Mpwn BbINOMHEHUN 3ajaHNiA 1-12 3aNNLWINTE XO4 PELUEHUS N NMOJTYYEHHbI OTBET.
L (1 6ann) BeluncnuTe: 2sin(n/6)+2cos(n/3)
2. (1 6ann)Ha pucyHKe YXUPHbIMW TOYKaMu
NMoKa3aHOo CyTOYHOe KOJIMYeCTBO 0CaAKOB, BbINajaBLINX B
dnucte ¢ 7 no 18 pgekabps 2001 roga. Mo ropusoHTanu
YKasblBalOTCA 4yucia Mecdaua, NO  BepTUKaInm  —
KO/IMYeCTBO 0CafKOB, BbIMNaBLUMX B COOTBETCTBYIOLLMIA
JeHb, B MUAAuUMeTpax. Ons HarnsagHoCTU XXUPHbIe TOUKM
Ha pPUCYHKe COefWHeHbl NuHueih. Onpegenute Mo
PUCYHKY, CKOMbKO fHel Bbinagano 6osee 2 MUNIMMETPOB

ocajKoB?

3. (1 6ann) CToMMOCTb YC/yr 4aCcTHOro An3aiiHepa Bo3pocsa Ha 10%. OnpeaennTb, CKOMbKO
CTOMAN YCNYrn An3aliHepa A0 NO40POXKaHWUS, ecnuv NMocse KAMeHT 3annatun 55000py6?

4., (1 6ann) Ha Tapenke 16 NMpPOXKOB: 7 ¢ pbi6oii, 5¢c BapeHbeM 1 4 ¢ BULIHeNR. KOnsa Hayrag

BbI6MpaET O0AVNH MNPOXOK. Ha|7|,q|/|Te BEPOATHOCTb TOI0, YTO OH OKaXXeTCA C BULLIHEN.

5. @
6. (1 6ann) HaignTe KopeHb ypaBHeEHUS \/7-6x- 7.
£ (1 6ann) PewnTe HepaBeHCTBO 2x 5> 64. B 0TBeT 3anuLUNTe HaUMeHbLLEe NONOXKNTeNIbHOe
ymcno.
: (1
i 4 4 6x2+ 7x —1
10. @1

umnunHgpa. BeicoTta kactptonm 35 cMm, AnameTp ocHoBaHuMsA 20 cM. PaccuuTainTe BMeCTUMOCTb AaHHOW

nocyabl, geneHHy Ha 71
11 (1 6ann) HananTe nnowanb GUrypbl, N306paeHHOM Ha pUCYHKe

12. (1 6ann) Teno ABMXKeTCS MO 3aKOHY S(t)=3t +5t (M) HaliTu ckopocTb Tena 4yepe3 1c nocne

Hauana ABVKEHMS.
JononHuTenbHaa yacTb

Mpwn BbINONHEHUW 3afaHNA 13-16 3aNULLNTE X0/ PELIEHNS WU MNOMYYEeHHbI 0TBET

13. (3 6anna) Bblumcnute naowagb y4vacTka CTo/a, OTBEAEHHOro ANns npeseHTauum pa6oT
Aun3aliHepa Bacunus, nepumMeTp KOTOPOr0 OFPaHNYMBalOT IMHUN Y=X -2X-2 U

y—X +2. BbinonHuTe yepTex. OTBET faliTe B KBaApaTHbIX MeTpax.

14. (3 6anna) PewwnTe ypaBHeHue sinx - 2sinx=0. B OTBET 3anuLINTE KOMMYECTBO PELUEHWIA,
npuHagnexawmx npomexytky [0; 4n\]

15. (3 6anna) HaiignTte 06beM MHOrOrpaHHMKa, 1n306paXxeHHOro Ha pucyHke (Bce BYrpaHHble
yribl NpsMble).
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1. 16. (3 6anna) CTyAeHT B3s/1 KPeAuUT Ha onnaty oby4vyeHuns B pasmepe 75 Tbic. pybneii nog 24 %
rogoBbix. OnpeaennTe pasmep ero eXXeMecsi4HOro B3Hoca, ecnm KpeauT B3AT Ha 1 rog u

norawiaeTca eXXemMmecA4YHO paBHbIMW OO0/TAMN.

OTa/loHbl OTBETOB:
Homep 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

3aflaHm

A
OTBeT 2 3 50 025 6 -7 1 -10 7 3500 15 11 9 5 6 7750



