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. TTACIIOPT ®OHJA OIIEHOYHBIX CPEJACTB

1.1.  OOmme nosioKeHUs

Kommekt donaos omeHounbix cpenacts (POC) mpemaHazHayeH JUIsl OICHKH PE3yJbTaTOB
ocBoeHus yueOHOW mucumruiuael OJ16.07 «Matematuka» o00pa3oBaTeIbHONH MPOTrPaMMBI
cpennero npodeccruonaabsHOro 006pazopanus no npodeccuu 38.02.08 Toprosoe aeno.

1.2 Pe3ynbTarhl 0CBOCHUSA Y4e€OHOM TUCIUIIIUHbBI
Kommnexktr ®OC mo3BONSET OIEHUTH CIEAYIONUE PEe3yIbTaThl OCBOCHHS Y4EOHOM
qucouuabl OJ10.07 «MatemaTrukay:
3HaHua:

- c(hopMHPOBAHHOCTH IPEACTABICHUI O MaTeMaTHKe KaK YHHUBEPCAJIbHOM SI3bIKE HAYKH, CPEICTBE
MOJICTUPOBAHUS SIBJICHUI U IMPOLIECCOB, UJSSIX U METOJIAX MAaTEMATHUKHI

- TIOHMMaHUE 3HAYMMOCTH MAaTE€MAaTHKH JJIsi HAy9HO-TEXHHMYIECKOTO Mporpecca, ChopMUpPOBAHHOCTb
OTHOILIGHHSI K MaTeMaTHKe KaK K 4YacTh OOILEUYesIOBEUECKOM KyNbTYphl uepe3 3HAKOMCTBO C
WCTOPUEN Pa3BUTUS MATEMATHKH, IBOIFOLUEN MAaTEMATUYECKUX UIEH

- Ppa3BUTHE JIOTMYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOIO BOOOPAKEHHUS, aAITOPUTMUYECKOM
KyJbTYPbl, KPHTUYHOCTH MBIIUICHHS Ha YPOBHE, HEOOXOIMMOM Jist Oy ytiieit mpodecCHOHATBHON
JeSITEIILHOCTH, [T TIPOJIOJDKEHHS 00pa30BaHUs M CaMOOOPa30BaHHMs

- OBJIQJICHHE MAaTEeMATUYECKVMH 3HAHUSIMH U YMEHUSMH, HEOOXOAUMBIMH B TIOBCETHEBHOM KH3HH,
JUIS OCBOEHUSI CMEXHBIX €CTECTBEHHOHAYYHBIX JUCHMIUIMH M JUCUUILIMH MpodeccCHoHaTbHOTO
IIMKJIA, TS TTOJy4eHUsI 00pa30BaHus B 00JIACTSIX, HE TPEOYIOIMX yriTyOJIeHHOW MaTeMaTH4ecKon
MOATOTOBKH

- TOTOBHOCTH H CIIOCOOHOCTH K 00pa30BaHHIO, B TOM YHKCIIE CAMOOOPA30BaHHUIO, HA TIPOTSKEHUH BCEH
JKM3HHU; CO3HATENIbHOE OTHOLIEHHE K HEMpepbIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCHEHIHON
npo(heCCHOHATIFHON 1 OOIIIECTBEHHOM AESTEeILHOCTH

- TOTOBHOCTb U CITOCOOHOCTb K CAMOCTOSITEITHOM TBOPYECKOM U OTBETCTBEHHOM AESTEIbHOCTH

- TOTOBHOCTh K KOJUIGKTHMBHOW pa0OTe, COTPYyTHHYECTBY CO CBEPCTHUKAMHU B 00pa30BaTEIbHOM,
OOI1LIECTBEHHO TOJIE3HOM, y4eOHO-UCCIIEA0BATENBCKOM, TPOSKTHOM U JPYTUX BUIAX JEATETHbHOCTH

- OTHOILIEHHUE K Mpo(hecCHOHATIbHON NeATeTbHOCTH KaK BO3MOXXHOCTH Y4acTUs B PELICHUN JIMYHBIX,
OOIIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHATBHBIX MTPOOIIEM

- c(hopMHPOBAaHHOCTH TPEICTABICHUM O MaTeMaTWKe KaK YacTM MHPOBOM KYJIbTYpbl M MecTe
MaTeMaTHKA B COBPEMEHHOM IMBUIIM3ALUH, CIIOCO0AX OIMMCAHMS SBICHUN pEabHOrO MHpa Ha
MaTeMaTHYECKOM SI3bIKE

- c(hopMHPOBAHHOCTH  TPEICTABICHUA O MATEeMaTHYeCKUX TMOHSATHUSAX KaK  BaKHEHUIIMX
MaTeMaTHYECKUX MOJIENISIX, MO3BOJIIONIMX OMUCHIBATh U M3y4aTh Pa3HbIE MPOLECCH U SBICHHUS;
MOHUMAHUE BO3MOXXHOCTH aKCHOMATHUYECKOT'0 TOCTPOCHUSI MaTEMAaTHUECKUX TEOPUI

- BIQJICHWE METOJIaMU JI0KA3aTelNbCTB U aITOPUTMOB PELICHHS, YMEHHE UX MIPUMEHSTh, IPOBOAUTD
JIOKa3aTebHbIE PACCYKIICHHS B XOJI€ PEILICHUS 3a1a4

- BIAQJCHUWE CTAHJAPTHBIMU TPUEMaMH  PEIICHHsS PpAlMOHAIBHBIX U  HPpPAlMOHAIBHBIX,
MOKa3aTeNbHbIX, CTENEHHbIX, TPUTOHOMETPUYECKUX YPAaBHEHUH W HEPABEHCTB, UX CHUCTEM;
UCIIOJIb30BaHUE TOTOBBIX KOMITBIOTEPHBIX MPOrpamMM, B TOM YHWCIIE JUIs TIOMCKA MyTH PEIIeHUs U
WIUTIOCTPALIMK PELICHNUS] YPaBHEHUI U HEPABEHCTB

- c(hopMHPOBAaHHOCTH TIPECTABJICHUN 00 OCHOBHBIX MOHATHAX MAaTEeMaTHUYEeCKOro aHaau3a U HX
CBOICTBAaxX, BIAJICHHE YMECHHEM XapaKTepU30BaTh TOBeNeHHWE (YHKIUHA, HCHOIB30BaHHUE
MOJTyYSHHBIX 3HAHUIM /IS ONMCAHUS U aHAJIM3a pealbHbIX 3aBUCUMOCTEH

- BIIQJICHUE OCHOBHBIMH MOHATHUSMHU O TUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypaxX, UX
OCHOBHBIX CBOMCTBax; C(hOpMHPOBAHHOCTh YMEHHs PACIO3HABATh T'€OMETpHUYECKUE (PUTYpBI Ha
Yyeprekax, MOJEISIX U B pealbHOM MHpE; MPUMEHEHHE W3yUYEHHBIX CBOMCTB I'€OMETPHUYECKUX
buryp u hopMy IS peIieHHsI TEOMETPUYECKHX 33/1a49 U 33124 C MPAKTHYECKUM COIECpIKaHUEM

- c(hopMHPOBAaHHOCTH TPENCTABICHUN O TIpoleccax M SBICHUSAX, HMEIOIIMX BEPOSTHOCTHBIN
XapakTep, CTAaTHUCTHUECKMX 3aKOHOMEPHOCTSIX B pealbHOM MHpPE, OCHOBHBIX MOHSTHSX



ANIEMEHTAPHON TEOPUU BEPOATHOCTEN; YMEHHUI HAXOAUTh U OLIEHUBATh BEPOSITHOCTU HACTYIUIEHUS
COOBITHII B MPOCTEHIIMX MPAKTHYECKUX CUTYAIMSX M OCHOBHBIE XAPAKTEPHUCTHKU CIyYaiHbBIX
BEJINUNH;

- OCYILECTBJIATH IeJICHANpaBIeHHbIH MOMCK IepeHoca CpPeACTB M CIOCO0OB JEWUCTBUSA B
po(heCcCHOHATBLHYIO CPeay;

- J1aBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCHTb KOPPEKTHUBBI B JESITENbHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YJIbTATOB LENSIM;

- mpeuiaraTb HOBBIE TMPOEKTHI, OLEHUBATh HJEU C TO3MIMHU HOBHM3HBI, OPUTHHAIBHOCTH,
IIPaKTUYECKOW 3HAYUMOCTH;

- BIIQJICHUE HaBbIKAMH HCIIOJIb30BAHHUS TOTOBBIX KOMIBIOTEPHBIX ITPOrPaMM TPH PEIICHUH 3a71a4
pa3pabaTbIBaTh IJIaH pEIICHHs MPOOIEMBI C yUYETOM aHali3a UMEIOIIUXCS MaTepHAbHBIX U
HeMaTepualbHBIX PECYPCOB;

Ymenune

- YMEHHE CaMOCTOSITEJIbHO OIPEAENATH LENU JeSITEbHOCTH U COCTaBIISATh IIaHbl JeATeTbHOCTH;
CaMOCTOSATCIILHO OCYIICCTBIIATh, KOHTPOJIMPOBATH U KOPPEKTUPOBATH ACATCILHOCTD, HCIIOJIb30BATH
BCE BO3MOJKHBIE PECYpChl Uil JIOCTKEHHSI TOCTABIEHHBIX LeNel W peanu3aliy IUIAaHOB
JIeATEIIHOCTH; BEIOMPATh YCIICIITHBIC CTPATETUH B PA3IMUHbIX CHTYALHSIX

- YMEHHE NPOAYKTUBHO OOIIAaThCs U B3aMMOJEHCTBOBATh B MPOLIECCE COBMECTHOM NESATENHLHOCTH,
YUUTHIBATH TO3UIMHU JPYTUX YUYACTHUKOB AESTEIBHOCTH, Y()(HEKTUBHO pa3periaTb KOH(IMKTHI

- BIQJICHUME HAaBbIKAMHU IO3HABATEIbHOM, YUEOHO-HCCIIEIOBATENbCKON 1 MPOEKTHOM JESTENbHOCTH,
HABBIKAMHU DPa3pelleHuss MpoOIeM; CIMOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY TOHCKY
METOJIOB PEeLICHUs] IPAKTUYECKHX 33/1a4, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B TIO3HAHUS

- TOTOBHOCTH U CHOCO6HOCTB K CaMOCTOSITEJILHON I/IH(i)OpMaHHOHHO-HO3HaBaTeHBHOﬁ JACATCIIBHOCTU,
BKJIIOYas yMEHHE OpHEHTHUPOBAThCA B Pa3IMYHbIX HCTOYHMKAX HWH(OpMaLUM, KPUTHYECKU
OLICHMBATh U HHTEPIPETHPOBATH HH(POPMALIHIO, OITYYaeMYIO U3 PA3IMYHBIX HICTOUHUKOB

- BIIQJICHUE S3BIKOBBIMH CPEACTBAMH: YMEHHE SICHO, JIOTHYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS,
HCIIOJIb30BaTh aICKBATHLIC AA3BIKOBLIC CPCACTBA

- BJIQJICHME HABBIKAMU ITO3HABATEIILHON pEeQIIEKCHH KaK OCO3HAHMS COBEPIIACMBIX ICHCTBUUA W
MBICIIUTCIIBHBIX MPOHECCOB, UX PE3YJIbTATOB U OCHOBaHI/IfI, rpaHull CBOCTO 3HAHHS W HC3HAHU,
HOBBIX TIO3HABATENbHBIX 33/1a4 U CPEICTB JJISl UX TOCTHKEHUS

- IeNeyCTPeMJIEHHOCTh B TIOMCKaX M TPUHATUM pELIeHUH, CcOOOpa3UTENbHOCTh U HMHTYHILUS,
Pa3BUTOCTb TPOCTPAHCTBEHHBIX IPEACTABICHUN; CHOCOOHOCTh BOCIIPUHMMATH KpacoTy H
TapMOHUIO MUpa

- YMCTbh MOJACIHUPOBATH PCAJIBHBIC CUTYAllUW HA SA3BIKC MATCMATUKH, COCTABJIATH BBIPAXKCHUA,
YpaBHEHHUs, HEPABEHCTBA W MX CHUCTEMBI MO YCJIOBHUIO 3aJauM, MCCIEI0BaTh MOCTPOCHHBIE
MOJIENI C MCIIOJIb30BAaHUEM ammapara aireopbl, HHTEPIPETUPOBATh MOTYUYCHHBIA pPe3ysbTar;
CTPOUTH MaTeMaTUYECKUE MOJIENIN C TIOMOIIBbIO T€OMETPUUECKUX MOHITHI U BEIUYUH, pellaTh
CBA3aHHBIC C HHUMH MNPAKTHYCCKUC 3aJjadu; COCTaBJIATH BCPOATHOCTHYO MOIACIL U
UHTEPIPETUPOBATh IMOJYUYEHHBIM pe3ylbTaT; pellaTh NpPUKIAgHbIe 33Jadyd  CpeACTBAMHU
MaTEeMATHYECKOTO AaHalii3a, B TOM YHCIIe COIHAIbHO-YKOHOMHYECKOTO M (PU3UYECKOTO
Xapakrepa.

- yMeTb TMEPEeHOCUTh 3HAaHUS B  IIO3HABATENIbHYI0 M  TNPAKTHYECKYI0  00JacTu
KU3HEJEATEIbHOCTH;

BrimenepeuncienHple YMEHHS W 3HAaHUS HANpaBJICHBI Ha (OPMUPOBAHUE Yy CTYJ/ICHTOB
cnenyrommx oomux u npodeccuonanbabix kommerermuii: OK 01, OK 02, OK 03, OK 04, OK 05,
OK 06, OK 07, IIK 2.3, IIK 2.6.

@DopMmoii TIPOMEKYTOUHOM aTTeCTallud N0 Y4YeOHOW IUCHUIUIMHE SBISETCS DK3aMEH,
KOTOPBI OIICHUBAETCS IO MATHOALTLHOM IIKaJIe OLCHOK.



2.©0PMbI KOHTPOJISI U ONEHUBAHUS DJIEMEHTOB YYEFHOUI

T CHATIIAHBI

KoHTponb 1 olleHKa pe3ysIbTaToOB OCBOCHUS — ATO BBISIBJICHUE, H3MEPEHHE U OLICHUBAHHE
3HaHWMA, yMEHHA U (HOpPMHUPYIOMMXCS OOMMX W TPO(ECCHOHATBHBIX KOMIETCHIIMNA B paMKax
OCBOCHHS yUEOHOU TUCIIUITIIHHEI.

B cootBercTBHM ¢ yueOHBIM M1aHOM npodeccun/cnennanbHoctu 38.02.08 Toprosoe aeno
u paboueit mporpammort ydeOHo# mucrummHel OJ[6.07 "MatemaTuka" mnpemaycMmarpuBaceTcs
TEKYIIUI U TPOMEKYTOUHBIA KOHTPOJIb PE3yJIbTaTOB OCBOCHHUSI.

Koxa ¢popmupyemsbix
komnerenuni (OK,
1K)

Pa3zgen/Tema

Tun oueHOYHBIX
MeponpUusTHI

OK 01

P1,P2,P3,P4,P5 P6,P7,P§,P
9,P10,P11,P12,P 13,P 14

[Ipaktuueckue 3anstus: Ne4-
No6,No28,No29, Ne30)

OK 02

P1,P2,P3,P4,P5P6,P7,P§,P
9,P10,P11,P12,P 13,P 14

[Ipaktuueckue 3anstus: Ne4-
No6,No28,No29, Ne30)

OK 03

P1,P2,P3,P4,P5 P6,P7,P§P
9,P10,P11,P12,P 13,P 14

[Ipaktuueckue 3anstus: Ne4-
No6,No28, No29 Ne30)

OK 04

P1,P2,P3,P4,P5P6,P7, P&, P
9,P10,P11,P12,P 13,P 14

[TpakTuaeckue 3aHsATHS: Nod-
Ne6,No28,No29, Ne30

OK 05

P1,P2,P3,P4,P5 P6,P7,P8, P
9,P10,P11,P12,P13,P 14
ITpakTrnueckue 3anstus: Nel3

OK 06

P1,P2,P3,P4,P5P6,P7,P§,P
9,P10,P11,P12,P 13,P 14

[Ipaktuueckue 3anstus: Ne4-
No6,No28,No29 Ne30)

OK 07

P1,P2,P3,P4,P5P6,P7, P&, P
9,P10,P11,P12,P 13,P 14

[TpakTudeckue 3aHsATHS: Nod-
Ne6,No28,Ne29, Ne30

IK 2.3.

[IpakTHueckue 3aHsATUS:
Nel-No3,No7,Ne9-Nel2, Ne 14-Ne 17,Ne
18-No25, Ne26-No27, Ne 31-Ne33, Ne
34, No36-No37 Ne 38, No7 Ne 8

[IpakTrueckue 3aHATHS,
mpoBepouHas  pabota 1O
paszeiny, IpUKJIAIHOW MOIYIh
(mpakTHuecKas IOArOTOBKA)

I1K 2.6.

[IpakTrueckue 3aHATHS:
Nol-Ne3 No7 Ne9-Nel12, Ne 14-Ne 17,Ne
18-No25, Ne26-No27, Ne 31-Ne33, Ne
34, Ne36-Ne37,Ne 38




Texymuii KOHTPOJIb YCIIEBAEMOCTH MPEACTaBIsIeT cOO0N MPOBEPKY YCBOSHUS y4eOHOTO
MaTepuaia, peryJspHO OCYLIECTBIIEMYIO Ha MPOTSHKEHUH Kypca 00yUeHHUS.

Texymuii KOHTPOJIb PE3yNbTaTOB OcBOeHUs yueObHoi aucuurauabsl O/16.07 MaTtemaruka,
B COOTBETCTBUHU C paboueill mporpaMMoi U KajJeHAapHO-TEMaTHUYECKUM IUIAHOM, TPOUCXOIUT MIPH
UCTIOJIb30BaHUH CIIEIYIOIUX 00s3aTeNbHBIX (JOPM KOHTPOJIS: KOHTPOJIbHAs paboTa.

Bo Bpems npoBeneHusi y4eOHBIX 3aHSTHI JOMOJIHHUTEIHHO HCIIOJIB3YIOTCA CIeIyIOIIHe
(opMBI TEKYIIEro KOHTPOJIS — MpaKkTU4YecKas paboTa, MpoBepodHas paboTa, 3aIiuTa COOOIIECHHH,
3aIATA IPE3ECHTALINH.

[TpomesxyTounas arrecranus no yueoHou mucturmummae OJ16.07 Marematuka npoBOIUTCS
B BHJIC 9K3aMEHa, crieln(PuKamusi KOTOPOTo CoepkuTcs B faHHOM KomIuiekTe POC.

DK3aMEH IPOBOJUTCS 32 CUET BPEMEHH, OTBEJACHHOTO HA U3yYeHHE y4eOHOW JUCUUIUINHBL, TIPU
YCIIOBUU CBOEBPEMEHHOTO U KaU€CTBEHHOTO BBIMIOJIHEHHUS CTYIEHTOM BCEX BHUJIOB padoT,
PeyCMOTPEHHBIX paboyeii mporpaMMoil. DK3aMeH He MOXKET BBICTABIIATHLCS, KaK CPEIHUN Oast
OIICHOK 32 MepPUOo/ 00yUeHHUS 10 y4eOHOM TUCIUIUINHE.

3. KPUTEPUU OLIEHUBAHMUS PE3YJIBTATOB YYEBHOM JEATEJIBHOCTH

Cucrema OIIGHHBaHHS KaXIOr0O BHAa paboOT oONUCcCaHa B JIAaHHOM KOMIUICKTE
U3MEPUTENIbHBIX MaTepHuajoB M B cheuuuKanusX K KOHTPOJbHBIM padoTaM M HUTOTOBOM
aTTEeCTallUU.

Kaxxnprit Bug paboThI O1IEHUBAETCS IO MATHOATIHHOM IIKAJIE.

«5» (0TIMYHO) — 32 TITyOOKOE U MOJIHOE OBJIAJICHUE COJIEpKaHHEM y4eOHOro MaTepuasa, B
KOTOPOM CTYAEHT CBOOOIHO M YBEPEHHO OPHUEHTHUPYETCS; 3a YMEHUE MPAKTHUECKU MPUMEHSTbH
TEOPETUYECKHE 3HAHUS, BHICKA3bIBATh M OOOCHOBBIBATH CBOM CYXkAeHUA. OleHka «5» (OTIUYHO)
npeJoiaraeT rpaMOTHOE U JIOTUYHOE M3JI0KEHUE OTBETA.

«4» (XOpoIIo) — eclu CTYJIEHT IOJHO OCBOWJI Y4YeOHBIM MaTepuaj, BIaJeeT Hay4HO-
MOHSITUMHBIM allapaToM, OPUEHTUPYETCS B HM3yUYEHHOM MaTepuaje, OCO3HAHHO MPHUMEHSET
TEOpEeTUYECKHe 3HaHUS Ha MPAaKTUKE, TPaMOTHO M3JIaraeT OTBET, HO coJep)kaHue u ¢popMa OTBeTa
UMEIOT OT/IEJIbHbIE HETOYHOCTH.

«3» (YyIOBJIETBOPUTENBHO) — €CIIH CTYACHT OOHAPYKUBAET 3HAHUE U TOHUMAaHHE OCHOBHBIX
NOJIOKEHUH y4eOHOTro MarepHaja, HO M3JIaraeT ero HEIMOJHO, HEMOCIEJOBATENbHO, JIOIYyCKaeT
HETOYHOCTH, B IPUMEHEHUU TEOPETUYECKUX 3HAHUN MPU OTBETE HA MPAKTHUKO-OPUEHTUPOBAHHBIC
BOIIPOCHI; HE YMEET JI0Ka3aTeIbHO 000CHOBATH COOCTBEHHBIE CYKICHHSI.

«2» (HEYIOBJETBOPUTEIBHO) — €CIM CTYACHT HMEET pa3po3HEHHBbIC, OECCHCTEMHBIE
3HAHUS, JOIYCKAeT OIMMOKU B OMpeneleHrn 0a30BbIX MOHATHH, HCKAXKAET UX CMBICI, HE MOXKET
MPAKTUYECKH IPUMEHSITh TEOPETUUECKUE 3HAHUS.

Tect omeHnBaeTcs MO MATHOAUIFHOW IIKAJNE CIEAYIOIUM 00pa3oM: CTOMMOCTb KaXKJOTO
Bompoca 1 OGamwt. 3a mpaBUIBHBIA OTBET CTYACHT ToJiydaeT 1 Gami. 3a HEBEPHBIM OTBET WJIA €TO
OTCYTCTBHE OaJUTBbl HE HAUUCIISIFOTCS. B cilydae MHOXXECTBEHHOT'O BRIOOpa BapuaHTa oTBeTa 1 Oamt
HaAYMCIIseTCs 3a BBIOOP BCEX MPaBUIIbHBIX OTBETOB

Onenka «5» coorercTBYET 86% — 100% npaBUIBHBIX OTBETOB.

OneHka «4» cootBeTcTBYET 73% — 85% NpaBUIIBHBIX OTBETOB.

Onenka «3» coorBercTBYET 53% — 72% NpaBUIBHBIX OTBETOB.

Onenka «2» cootBercTBYeT 0% — 52% NpaBUIIBHBIX OTBETOB.

HanmenoBanue
Tema ®dopma KOHTPOIA
KOHTPOJIA

Tekyuuit koHTpoNb | Paspen 1. [ToBTOpEeHune Kypca | IIpoBepounas pabora 1o pasuery
MaTE€MaTUKU OCHOBHOMW IIKOJIBI «IloBrOopeHne Kypca MaTeMaTHKH
Pasmen 2. Ilpsamele u tuiockoctn B | OCHOBHOM HIKOJIBD?
MIPOCTPAHCTBE HpOBepO‘{Haﬂ pa60Ta 110 pa3aciy I10
Paznen 3. KoopauHaThl 1 BEKTOPHI teme «lIpsiMbie M IUIOCKOCTH B
Pazgen 4. OcHoBBl TpuroHOMeTpHH. | TPOCTPAHCTBE»




Tpuronomerpuueckue GyHKIIHH IIpoBepounas pabora «»
Pa3znen 5. KommekcHsle uncia KoopanHatel 1 BeKTOpBI
Pasmen 6. IlpomsBomnas ¢yukuuu, ee | [IpoBepounas pabora  «OCHOBBI
IpUMEHEHHUE TPUTOHOMETPUH.
Pazmen 7. MHororpanHukn u  Tena | TpuroHomerpuueckue GyHKLIUI)
BpaLICHUS [IpoBepounas pabota «IIponsBogHas
Paznen 8. [lepBooOpasHas ¢pyHkimH, ee | GyHKIMH, ee IPUMEHEHUE)
IpUMEHEHUE [IpoBepounast pabora Mo pazaery
Pasnen 9. Crenenn u kopuu. CrenenHas | «MHOTOrDaHHHUKH U TeNa BPAILCHUS
dyHKIHS [TpoBepounas pabora
Paznen 10. [Toka3aTenbHas GyHKIHS «Ilepsoobpasuas  QyHkuus, ce
Paznen 11. Jlorapudmpr. | TPUMECHCHHUE)
Jlorapudmudeckas QyHKIHS IIposepounast paGora 1o pasjeny
Pasgen 12. Muoxecta. Dnementst | «CTenenn u  kopuu. CrerneHHas,
Teopuu rpados yHKIHI»
Pasgen 13. Dnements: kombuzatopukw, | 1IpoBepounas padora «Jlorapudmsr.
CTaTHCTUKH U TEOPHUU BEPOSATHOCTEHN Jlorapudmudeckast hyHKIHsD
Pa3znen 14. YpaBHeHus u HepaBeHCTBA IIposepounas pabora 1o pasaeny 1o
TeMe «JJIeMEHTbl KOMOWHATOPHUKH,
CTaTUCTHKH " TEOpHH
BEPOSITHOCTEW»
[IpoBepounast pabora Mo pazaery
«YpaBHEHHE U HEPABEHCTBAY
[IpomesxyTouHast DK3ameH OK3aMeH IIPOBOJUTLCA B  BHUJIE
aTTecTalus MUCBMEHHOH  paboThl  (OyMaKHBIH
BapHaHT win npuMeHeHue D0P)

4. KOMILUVIEKT MATEPHAJIOB JUIsI OHEHKH C®OPMHUPOBAHHOCTH YMEHUHA "
3HAHMMU B XOJIE OCBOEHUSA YYEBHOU JUCHHUIIJINHbI

4.1. 3agaHusi I8 TeKyllero KOHTPOJsA oOcBOeHMsl Y4yeOHoil aucnumiauabl  0/16.07
MaremaTuka

Texymuii koHTpONb 10 yueOHoU mucuuruimae OJ16.07 MaTtemaTika MpOBOJUTCS B BUC
MPaKTUYECKUX PadoT.

Conepxanue, OdTambl TMPOBEIACHUS W KPUTEPUM OIICHWBAHUS JIAOOPAaTOPHBIX U
IPaKTUYECKUX PadOT MpeICTaBIEHbl B METOAMYECKUX YKa3aHUAX IO MPOBEACHUIO J1JAOOPATOPHBIX
U TMPAKTHYECKUX padorT.

Tect orneHMBaeTCs MO MATUOAIUIBHON IIKane CIEAYIOIIHMM 00pa3oM: CTOMMOCTh Ka)KJOTrO
Borpoca | Gami. 3a mpaBUIBHBIA OTBET CTYJIEHT mosiydaeT 1 Oamn. 3a HeBEpHBIH OTBET WIIM €To
OTCYTCTBHUE Oayibl HE HAUUCIIAIOTCA. B cilyyae MHOKeCTBEHHOTO BbIOOpa BapuaHTa oTBeTa 1 6ai
HAUYMCIIAETCS 3a BEIOODP BCEX MPABUIILHBIX OTBETOB.

Onenka «5» cootBercTBYeT 86% — 100% NpaBUIBHBIX OTBETOB.

Onenka «4» coorBercTBYeT 73% — 85% NpaBUIBHBIX OTBETOB.

Onenka «3» cootBeTcTBYET 53% — 72% NpaBUIIbHBIX OTBETOB.

Onenka «2» coorercTBYeT 0% — 52% npaBUIBHBIX OTBETOB.

IIposepounas padorta no pazgeny «[loBTopeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbD)

1 BapuanT
1. Haiinute abGCOMOTHYIO M OTHOCHTEJIBHYIO MOTPEIIHOCTE ¢ TOUYHOCTBIO 10 0,01 crapuHHON pycckoit
MEpBI Macchl — JIOT, paBHOM 12,797 rpamm.
2. Pemmnre HepaBeHCTBO 6X —3 <—17 — (—x—5)
3. JlaHbI KOMILIEKCHBIC Yncna Z; = -2 + 51 u 7, = 3 - 41i. Haiitu: a) z; + z»; 0) 2> - Z1; B) Z122; T) Z1/2>.



5 -8
a -a

4. IlpencraBbTe B BUJIC CTCIICHH M HAMUTE 3HAYCHHE BHIPKCHUS —— npua=6.
a

5. Bemonauts gevicteus (2 + 31)(4 — 51) + (2 3i)(4 + 51).

6. Paznoxwute Ha MEOXHUTemn 9 — (2¢ — 1)<

7. baHk BeITUTauMBaeT exeroqHo 8% OT cymMMbl BKIaaa. Kakoil craHeT cymma depes ToJ1, eCiu
TIepPBOHAYANBHBIN BKJIaM cocTaisut 7600 pyOneit?
a a—>b

a-b a+b’

8. YIIpOoCTHUTE BBRIpaKCHHE

2 BapuaHT
1. Hafizute abCOMOTHYIO U OTHOCHUTENIBHYIO IMOTPEIIHOCTh C TOYHOCTHIO 10 0,1 cTapuHHOHN pycckoit
MepBI [UTHHBI — 11116, PaBHOU 17,78 caHTHMETpaMm.
2. Pemre HepaBeHCTBO 5 (X +4) <2 (4x—5)
3. JlaHbI KOMILICKCHBIC uncia Z1 = -3 + 41 u z, = 2 - i. Haiitu: a) z1 + 7»; 0) 22 - Z1; B) Z122; T) Zi/2».
c’-c”

4. IlpencTaBbTe B BUJIE CTENIEHU W HAWMTE 3HAYCHHUE BBIDAKEHUS — o IIpu ¢ = 4.
C

W

. Bemmomaute neiictBus (3 + 21)(5 — 4i) + (4 61)(2 + 31).

. Paznoxure Ha maoxuTemm 1 — (2x— 3) ¢

7. baHk BhITUTaUMBAET exXerogHo 8% oT cyMMel BKIaaa. Kakoil ctanet cymma uepes rofi, eciu
TIepBOHAYAILHBIN BKJIaa cocTaBisut 8600 pyomeii?

X—y_ Y

X+y x—y'

=)

8.Y1pocTuth BeIpaxeHue

Yci10BHS BLINOJHEHHS 3a1aHNs

1. Mecto (Bpemsl) BBITIOTHCHHUS 3a/TaHUS: 3aJaHIC BRITOHICTCS Ha 3aHATHE B Ay TUTOPHOE BPEMS
2. MakcuManbHO€ BpeMs BHINIOJIHEHUA 3aaanus: 90 MuH.

3. Bbl MOXeTe BOCTIONB30BATHCS YUSOHUKOM, KOHCIIEKTOM JICKITUI

Kputepun oneHMBaHUS KOHTPOJIbHOI padoThl
Ha onenky «5» Hy»HO BEpHO pelIuTh § 3aaHuil
Ha omenky «4» - 7 3aganmit
Ha omenky «3» - 5 3aganmit

3TaJIOH 0TBETOB:

IIpoBepounas padota no pasaeiy no reme «IIpsiMble M IOCKOCTH B POCTPAHCTBE»

Ne Bapuanr 1 Bapuanr 2
3aaHus
1 0,003 1 0,02% 0,02 1 0,1%
€{—oo,18 1
2 * ( = } XE (35, +DO]I
3 a)l+i a)—1+ 3i
0)5—9i 0)5— 5i
B) 14 + 23i B) —2+ 11i
—Z&+T D2+
25
4 1 1
3] 16
5 46 49 — 2i
6 42 —cl(1+c) 42 —x)(x—1)
7 8208 9288
8 3ab — b? x? —3xy
aZ _ pe xZ—y?




Bapuanr 1
Teoperuyeckas 4acTb

. Kakoe n3 cnemyronmx yTBepKIeHUH BepHO?

a) JIFOOBIC YEeTHIPE TOUKH JICKAT B OJTHOM TUIOCKOCTH;

0) Mr00BIE TPU TOYKH HE JISXKAT B OJTHOM IIOCKOCTH;

B) JTIOOBIC YETHIPE TOUKU HE JISKAT B OJTHON TUIOCKOCTH;

T) yepe3 Jr00bIe TPU TOUKH MTPOXOJUT IIIOCKOCTD;

) yepe3 J00bIe TPU TOYKH ITPOXOIUT IFIOCKOCTh, U TIPUTOM TOJBKO OJIHA.
. CKOJIbKO O0IIUX TOYEK MOTYT UMETh JIBE Pa3IUYHbIC TUIOCKOCTH?

a) 2; 6) 3; B) HECKOJIBKO; T) OECKOHEYHO MHOTO; /1) 0ECKOHEYHO MHOTO FUIA HU OJTHOM.

. Betbepute BepHOE yTBEpKICHHE:

a) Ecnm oiHa TOUKA TIPSMOIA JISKHUT B TUIOCKOCTH, TO BCE TOUKHU MPSMOI JISKAT B 3TOU IIOCKOCTH;

0) Jepes IpSIMYIO U HE JISKAITYI0 Ha HEll TOUKY MPOXOIUT INIOCKOCTh, M IIPUTOM TOJIBKO OJTHA;

B) depe3 JIBE MePECEKAIOIIHNECs MPSMBIE TUIOCKOCTh TIPOBECTH HENB3S,

T) MOOBIE IBE TNIOCKOCTH HE HMEIOT OOIINX TOYEK;

J1) €CJIM YeThIpE TOYKHU HE JIeXKaT B OJHOHN IUIOCKOCTH, TO KaKME-HUOYAb TPH M3 HHUX JICKAT Ha OIHOMN
IPSAMO.

. [IpoutHTe 3aNTUCh U BHITIOTHATE YEPTEK:
a)Aca;, Oanaum B)a N =A.

. Touku A, B, C He nexar Ha ojgHou npsmoit: M € AB, K € AC, N € AC. BriOepute BepHOE yTBEpKICHUE:
a) N € AB; 0) N € AC; B) N € AEC; r) Touku N 1 M coBmagaior; 1) toukr N u K
COBIMAJIAIOT

. [Ipsimast Ha3pIBaETCSI MIEPICHINKYISIPHOHN K TNIOCKOCTH, €CIIH OHA
a) MepHeHIUKYIISIpHA K TI000H TPsSMOii B TH000H TITOCKOCTH;

0) mepreHAUKYIISIpHA K JTI000H MPSMOH, JIeXkKaIIe B 3TOH MIIOCKOCTH;
B) IapaJiieJibHA K JIF000H TPSIMON B 3TOM IIOCKOCTH;
T) napajieiabHa K 10001 IPpsSMOH B 1000 MIIOCKOCTH.

. Teopema o npsiMoii, IEPICHAUKYIISIPHON K TUIOCKOCTHU TJIACHT:

a) depe3 OJHY JAHHYIO TOYKY IIPOCTPAHCTBA MPOXOAUT MpsAMas, MHEPICHAMKYJISpHAs K JTaHHON
TUIOCKOCTH;

0) uepes MOOYIO0 TOYKY MPOCTPAHCTBA MPOXOAUT MpsMasi, EPIEHINKYISIPHAS K TaHHOW TUIOCKOCTH, U
MIPUTOM TOJIBKO OJTHA;

B) Uepe3 OJIHY JaHHYIO TOYKY IPOCTPAHCTBA MPOXOIUT MpsMas, apajieibHas K TaHHON IIOCKOCTH, U
MIPUTOM TOJIEKO OJTHA;

T') 4epe3 OJIHY JJAHHYIO TOUKY IMPOCTPAHCTBA MIPOXOIUT IpsIiMasi, mapajuiebHas K JAHHOM IITOCKOCTH.

. AnaroHanyu npsMOyTOIBHOTO MMapajuieJenuneaa
a) CKpelIMBarOTCs; ©) paBHBI; B) MapajUICIbHEI.

. [leprieH UKy IsIp, TPOBEACHHBIN U3 JaHHON TOYKH K IIOCKOCTH:

a) paBeH HAKJIOHHOH, MPOBEACHHON U3 ATOM K€ TOUKH K 3TOU IUIOCKOCTH;

0) MeHbIIIe HAKJIOHHOW, IPOBEICHHON M3 ATOW K€ TOUKH K ITOH ILTOCKOCTH;

B) OOJIbIIIE HAKIIOHHOM, TIPOBEJICHHOMN M3 9TOH ke TOYKH K dTOU TUIOCKOCTH;

T') paBeH MPOEKINY HaKJIOHHOW, IPOBEACHHON U3 3TOM k€ TOYKU K ITOM IIIOCKOCTH.

IIpakTuyeckas yactb

. Ipsmeie AB, AC, AD nonapuo nepnenaukyiaspusl. Haliaure orpezok CD, ecnmu AB = 6 cm, BC = 14
cm, AD =3 cm.

. K miockoctu TpeyronbHHKa W3 LIEHTpa BIIMCAHHOM B HEr0 OKPYXHOCTHU paguyca 2,1 M BOCCTaBieH
NeprneHauKyIsip AnuHod 7,2 m. Halimute paccTositHMEe OT KOHIA 3TOr0 NEPIEHIUKYJSpa 10 CTOPOH
TpEYroabHUKA.

. VI3 ToukM A K JaHHON IJIOCKOCTH IPOBEACHBI NMEPIEHANKYJIISP U HAKJIOHHAS, IEPECEeKaroIie IIOCKOCTh

cooTBeTCTBEHHO B Toukax B u C. Haiigute orpesok AB, ecim AC =4+/10 M, BC =12 m.

. I3 Touex A u B, nexamux B IBYX NEpHEHIUKYIIIPHBIX INIOCKOCTSX, OIyIIEHBbI NeprneHauKysipel AC u
BD na npsamyro nepeceuenus miockocteil. Halinure mnny otpeska AB, eciiu AC = 12 M, BD = 14 M,
CD=12wm.



5. lonp3ysch TaHHBIM YEPTESIKOM, HA30BUTE:
a) TPM IJIOCKOCTH, COJIepIKaIne Touky B;
0) mpsiMyto, o KoTopoi nepecekatores miockoctn EFK 1 FBD; £
B) TUIOCKOCTD, TTPOXOIATTYT0 yepe3 mpsmbie AD n KA

<

B

/
/7

A
6. Han tpeyrompamk ABC. Ilnockocts mapamnenbHas mpsmoit AC, mepecekaer ctopoHy AB 3TOTO
TpeyronbanKa B Touke M u ctopory BC B Touke K. Haitnure MK, ectu AC = 16 cm, CK =3 cm, BK =

5 cm.

Bapuanrt 2
Teoperuyeckas 4acTb
1. UTto MOXKHO cKa3aTh O B3aUMHOM PACIOJIOKEHUH JBYX ITOCKOCTEH, KOTOPBIE UMEIOT TPH OOLIHE TOYKH,
HE JISKaIHe Ha OJTHOU MPSMOii?
a) TIepeceKaroTCs;
0) HUYEro CKa3aTh HENb3;
B) HE TIEPECEKAIOTCS;
') UMEIOT TP OOLIHNE TOYKH.
2. Moryt 11 ABE pa3IUyHbIC MIOCKOCTH UMETh TOJBKO BE OOIME TOUKU?
a) HUKOT'1a;
0) MOTYT, HO TIPH JOMOJHUTEIBHBIX YCIOBUSX;
B) BCET/]a IMEIOT;
T') HeJIb351 OTBETUTH Ha BOTIPOC.
3. BeiOepuTe BepHOE yTBEpKICHHUE:
a) yepes J00bIe TPHU TOUKH POXOJIUT TUIOCKOCTbD, ¥ IPUTOM TOJIBKO OJIHA;
0) eciu JIBE TOYKH MPSMOM JIEXKAT B TUIOCKOCTH, TO BCE TOUKH MPSMOM JIEKAT B TON TUIOCKOCTH;
B) €CJIH JIBE TUIOCKOCTH UMEIOT OOIIY0 TOUYKY, TO OHH HE MEPECeKAIOTCS;
T) 4epe3 MpsIMyI0 B TOUKY, JISKAIIYIO Ha Hel, MPOXOAUT MIIOCKOCTh, ¥ IPUTOM TOJIBKO OJTHA;
) 9epe3 JBe TepeceKaronrecs MpsMbIe TNIOCKOCTh MPOBECTH HEIb3S.
4. 3anumuTe CUMBOJMYECKH M BBIIOJHUTE 4YepTek: mpsMas AB mepecekaer mimockocts o B Touke O, a
npsimast CE 1eXuT B MII0CKOCTH a.
5. llpsmere a u b nepecekatorcs B Touke O: A€ a,B € b, Y £ AB. BeiGepure BepHOE YTBEPKICHUE!
a) Touku O 1 Y He nekaT B OJHOM ITIOCKOCTH;
0) npsimeie OY U a mapasuiebHBL
B) MpsIMbIE &, b 1 Touka Y JeKar B OJHOH IJIOCKOCTH;
r) Touku O 1 Y COBIAIAIoOT;
1) TOYkA Y U A COBITaarorT.
6. JIBe psiMble B TPOCTPAHCTBE HA3ZBIBAIOTCS MEPIECHANKYJISIPHBIMHU (B3aMMHO NEPHIEHINKYISIPHBIME), €CITH
a) yroJl MeXJly HUMH PaBeH CTO JEBSHOCTO I'PaIyCOB;
0) yroa MeXIy HIMH PaBEH JEBIHOCTO TPATIyCOB;
B) YrOJI MEXXAY HUMH PaBeH CTO BOCEMBJIECST IPalyCoB;
I') yroi MeXJy HUMHU paBeH TPUCTA LIECThAECST IPaaycoB.
7. Teopema o Tpex NepneHAUKYIApax rJIacuT:
a) mpsMas, IPOBEJICHHAs HE B IUIOCKOCTH HE Yepe3 OCHOBaHME HAKIOHHOHM INEpIeHAUKYJISIPHO K ee
MIPOEKIIMY Ha ATy IIOCKOCTh, IEPIICHANKYIISIPHA U CaMO¥ HAKJIOHHOM,
0) TpsiMas, TPOBEJEHHAs B IUIOCKOCTH Yepe3 OCHOBAaHHME HAKIOHHOW  MEPIEHIUKYISPHO K ee
NPOCKIIMY Ha 3TY IJIOCKOCTh, MEPIICHIUKYIISIPHA U CAMOW HAKJIOHHOI;
B) mpsiMasi, MPOBEICHHAS HE B TUIOCKOCTH HE Uepe3 OCHOBAHME HAKIOHHOW HE MEPIeHIUKYISPHO K ee
NPOEKIIMY Ha ITY IJIOCKOCTh, HE MEPIIEHANKYIISIPHA H CAaMOI HAKJIOHHOM.
8. lmaroHany nmpsIMOYTOJIBHOTO MapaljICIeTHITe 1A
a) CKpEIINBAIOTCS 0) paBHBI;  B) NMapaJuIeIbHbI.
9. KBazpar quaroHaiy npsiMOyTOJIBHOTO Mapallieliennuine/ia paBeH
a) MPOM3BEICHHUIO KBaPAaTOB TPEX €TI0 N3MEPEHHIA;
0) cyMMe KBaJIpaToB TPeX €ro U3MEPEeHU;
B) CyMMe KBaJ[paTOB JIBYX €r0 U3MEPEHHUI;



1") IMPOU3BCACHUIO KBAAPATOB IBYX €TI0 H3MepeHPII>’I.

IIpakTUYeckas 4acTb

1. Ilpsmeie AB, AC, AD nmonapro neprieHauKysipabl. Haitaure orpesok CD, ecmu BD = 18 cm, BC = 32
cMm, AD =5 cmMm.

2. K mmockocTu TpeyroiapHUKA M3 IEHTpa BOMCAHHON B HET0 OKPYXXHOCTH paiamyca 6,1 M BoccTaBiieH
MIEPIeHIUKYIAp ANuHOW 6 M. Halinure paccrosiHe OT KOHIIAa 3TOTO TEPHEeHAUKYJSpa 0 CTOPOH
TpEyroJbHHKA.

3. M3 Toukm A K JaHHON IUIOCKOCTH MPOBENEHBI IEPHEHIUKYJAp W HAKIOHHAs, IEpeceKarolne

IUIOCKOCTh COOTBETCTBEHHO B Toukax B u C. Halinute otpesok AB, eciit AC =34/10 M, BC=9 m.
4. U3 touek A u B, nexxamux B JBYX NMEPNEHIUKYJISPHBIX MIOCKOCTIX, OMYyIIEHbI nepneHAuKysipel AC n

BD nHa npsmyro mepecedeHus miockocTeit. Haiinure mmuHy otpeska AB, ecmm AC = 6 M, BD = 8 M,
CD=24wm.

5. Ilonp3ysch TaHHBIM YEPTEIKOM, HA30BHUTE:
a) TPU IUIOCKOCTH, coziepKalie Touky M;
0) mpsiMyto, TI0 KOTOpoH miepecekatorces miockoct BCD u FAC; E
B) IJIOCKOCTBH, MPOXOAALIYI0 uyepe3 npsimbie BM nu ME.

|
|
T M
|
!
|

B)_______ |

7/
7/

A D
6. Man tpeyronsHuk ABC. Ilnockocts mapannensHas npsmoil BC, nepecekaer ctopony AB B Touke E n
cropony AC B Touke H. Hatimute EH, ectu AE = 16 cm, BE =8 cm, BC =18 cm.

YciioBus BHINOJTHEHUS 3a1aHUS

1. MecTo (BpeMsi) BBITIOTHEHHS 3aJIaHUS: 33]aHNE BBITIOJIHSACTCS HA 3aHATUE B AYJIUTOPHOE BPEMS
2. MakcumanbHOE BpeMs BBITIOJTHEHUS 3ananus: 90 MuH.

3. Bbl MOXeTe BOCTIONB30BATHCS YUSOHUKOM, KOHCIIEKTOM JICKITHIA

Kputepun oueHnBanus KOHTPOJIbHOI padoThI

Ha omenky «5» Hy»HO BBITIOJIHUTE 9 3aJaHMI TEOPETHUECKON YaCTH U 5 3aJaHUH MPAKTHIECKON
Ha oueHnky «4» - 8 3agaHnii TeOpeTHIECKON YacTH U 4 3a1aHNs IPaKTHYECKOH

Ha omenky «3» - 7 3aganuii TeOPETHUECKON YacTH U 3 3aTaHMsI MPAKTHIECKON

3TaJIOH OTBETOB:

N Bapmuanrt 1 BapuanT 2
3a/IaHuA
Teoperuyeckas 4acTb
1 I r
2 bi T
3 a 0
4
5 B B
6 0 0
7 0 0
8 0 0
9 0 0
IIpakTHYeckasi 4acTh
I 13 5v30
2 7,5 8,5
3 4 3
4 22 26
5 a) ABC, ABF, FBC a) EMK, KMD, EMD
6) FM 6) AC
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10.
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B) ADK B) BEM
6 10 12

IIpoBepounas padota no paszaeay no reme «KoopauHaTsl U BeKTOPbD)
Bapuanr 1
Teopernyeckasi 4acTb
JononHuTe BhIpaOXKeHUS:
BekTopoM Ha MI0CKOCTH Ha3bIBAETCS
Mogynem BeKTOpa Ha3bIBaeTCsI
JIBa BekTOpa B MPOCTPAHCTBE HA3BIBAIOTCS MPOTUBOIOJIOKHO HAMIPABICHHBIMHU, €CIIH
KOHHI/IHeapHLIe BCEKTOPBI HA3BIBAKOTCA COHAIIPABJICHHBIMH, €CJIN UX COBIIaAAOT.
JIBa BEeKTOpa CUNUTAIOTCS paBHBIMH, €CITH
[Ipu ymMHOXEHNH BEKTOpa Ha YUCIIO

HyneBoii BEeKTOp KOJUIMHEAPEH BEKTODY.
KOOpI[I/IHaTBI CYMMBI IBYX BEKTOPOB paBHBI COOTBCTCTBYIOIINX JaHHBIX
BEKTOPOB.

Yro Takoe JACKapToBa CUCTEMA KOOp,Z[I/IHaT?

OcHoBaTeIEeM CUCTEMBI KOOpAWHAT ABJIACTCA

Ocp OopAuHAT 0003HayaeTcs

Vron MCIKAY OCAMHU OPAUHAT U aAllIUIMKAT PABCH

(DOpMy.]'II)I BBIYMCJIICHUA KOOPJAUHAT CEPEANHBI OTPE3Ka UMCIOT BU/L

IIpakTHYeckas 4acTb
ITocTpouTs TOukH MO 3agaHHBIM KoopauHaTtam: A(S; -1; 3), B(2; 3; -4), C(6; -6; 2), D(3; -2; 1).
Touka C sBisiercs cepenunoi orpeska AB. Haiinute xoopaunats! Touku C, ecnu: A(4; -3; 2), B(-
2;5;8).
YkaxuTe cpeny BEKTOPOB H&ﬁjﬁ EJE, ﬁ pasusie, ecim: A(1; 0; 1), B(-1; 1; 2), C(0; 2; -1),
D(1; 0; -2).
Jlanbt BekTops! a(—1,2,—7) u E{% %, —1). Haiigure 3HaueHue X, €Clid b = 15
JlaHbI BEKTOPBI a(-7,8-3) u E{S,fil-, —1). Haiiaute KOCHHYC yTjia MEXK/y HUMH.
Janbl BepmuHbl TpeyroiapHuka A(2; -3; -1), B(5; -3; 3) u C(8; -3; -1). Onpenenure Bujg
TpPEeyrojbHHKA.

Bapuanr 2

Teopernueckasi yacTb

JlomoTHUTE BhIpaKEHUS:
BekTopoM Ha IIIOCKOCTH HAa3bIBACTCS
JnuHol BeKTOpa Ha3bIBAETCS .
JIBa BekTOpa B IPOCTPAHCTBE HA3BIBAIOTCS OJMHAKOBO HAIIPABICHHBIMH, €CITH
KomnmHeapHbie BEKTOPHI HA3bIBAIOTCS MPOTHBOIIOIOKHO HAMPABICHHBIMHY, €CITH FX
JIBa BeKTOpa CUNTAFOTCS KOJUIMHEAPHBIMH, €CIIH
HyneBsiM BEKTOpOM Ha3bIBACTCS

HyneBoii BEKTOp KOJUIMHEApEH BEKTOPY.
Koopaunatel pazHOCTH BYX BEKTOPOB pPaBHbI COOTBETCTBYIOIIUX JTaHHBIX
BEKTOPOB.

[Haiite onpeaenenue JeKapTOBOM CHUCTEMbI KOOPUHAT.

Ocp anmuukaT 0003HaYaeTCs

Yroa Mexay ocssMu abCIUCC U alTUIMKAT PaBeH

OcHoBaTeIeM CHCTEMBI KOOPIUHAT SIBIISICTCS .
dbopMyJ]a BBIYUCIICHUA PACCTOAHUA MEXKIY TOUKAaMU UMECT BUJ

IIpakTHyeckas 4yacTb

ITocTpouts Touku mo 3aganueiM KoopauHatam: A(3; 0; -3), B(7; -3; 2), C(-5; 4; -1), D(-1; 1; 4).
Touka C sBnsieTcst cepenuHoit orpeska AB. Haiinure koopaunater Touku C, ecim: A(3; -3; -5), B(5; 2;

4).



3. Viaxure cpemn sextopos AB, BC,DC, AD, AC, BD pasmrre, ecmn: A(0; 15 1), B(1; 0; 1), C(-3; 4; 5),
D(-2; 3; -1).
Jlanbl BekToph! a(—3,4,—7) u E(f%, %, —1). Haiigure 3HaueHue X, €CITU @b =16

5. Jaubl BekTOpHI a(—5,6,—2) u E(d.-,EJ —1). HaiiiuTe KOCUHYC yriia MEKIy HUMHU.

6. Jlaubl BepmuHbl TpeyronbauKa A(2; -4; 0), B(4; -6; 1) m C(0; -3; 2). Onpenenure BUI TPEYTOILHUKA.

Ycii0oBUs BBHINOJTHEHUS 3a1aHAS

1. Mecro (BpeMs) BBITOTHEHUS 3aJIaHNS: 3a]JaHNE BBITIOJHSACTCS HA 3aHSATHE B AyJIUTOPHOE BPEMSI
2. MakcumanbHOe BpeMs BBITIOJTHEHUS 3ananus: 90 MuH.

3. Bel MOXeTe BOCTIONB30BATHCS YUSOHUKOM, KOHCITEKTOM JICKITUI

Kpurtepun onieHnBaHusI KOHTPOJILHOI PadoThI

9 BEpHO BBINOJHEHHBIX 33JJaHUN U3 TEOPETUUECKOMN YacTu U 4 3a1aHus IPAKTUYECKON 4acTU — OLEHKa «3»
11 BEepHO BBIMOIHEHHBIX 33JJaHUN U3 TEOPETUYECKON YacTH U 5 3alaHUs MPAKTHUYECKOM 4acTH — OLIEHKA
«4»

13 BepHO BBIMONHEHHBIX 33JaHUN U3 TEOPETUUYECKOM YacTh M 6 3aJaHUl MPaKTUYECKON YacTH — OLIEHKA
«5»

ITaJIOH OTBETOB:

N Bapmuanrt 1 BapuanT 2
3agaHus
Teopernyeckasi 4acTb

1 HanpasneHHbIH 0Tpe30k HampasneHHbIN 0Tpe30K
JnuHa BexTopa Moyns BeKTOpa

3 OHU KOJUTMHEApHBIC U UX OHU KOJUTMHEApHBIC W UX HATPaBIICHUS
HaIpaBJICHUS HE COBMAJIAIOT COBIIAAAIOT

4 Hanpasnenus Hampasnenus He coBOaaroT

5 PaBHBI X UTMHEL OHU JICKHAT HA OJTHO TPSIMOMN MITH TTapajlIeTbHBIX

MIPSIMBIX

6 Kaxxnas koopauHaTa yMHOXKAETCS Y KOTOpOro Hayajuo ¥ KOHeIl COBIAAAI0T
Ha 9TO YHCIIO

7 JIrobomy Jlro6omy

8 CyMMe, KOOpauHAT PaznocTn, KoopuHAT

9 Tpu B3auMHO niepneHIUKYIsIpHble | CHCcTeMa KOOpIWHAT B MIPOCTPAHCTBE (JeKapTOBa
npsMble, TIEPECEKAIOINECs B OTHON | CHCTEeMa KOOPIMHAT) 3a[aHa, €CIH 4epe3 TOUKY
touke 0(0;0;0), ¢ 3amaHHBIM MPOCTPAHCTBA IPOXOIUT TPH MOTIAPHO
HanpaBJIEHUEM Ha KaXJ0U MpAMOM, | MmepneHAUKYISIPHBIE MPSIMbIE, HA KaXKI0H U3
C CIMHUYHBIMH OTPE3KaMH KOTOPBIX BHIOPAHO HAIIPABIICHUE U SMHUIA

M3MEpEeHHS

10 Pene Jlexapt Z

11 Y 90°

12 90° Pene Jlexapt

13 C —cepenuna AB, rne A(X1, yi, z1), | Ai(x1, y1, z1), A2(x2, ¥2, 22)
B (7?;3’:’:%32}.5 . AAy == x) + (2 — 1) + (22— 7)°
C(x 2z ' 2 ' 2 )

IIpakTHYecKasi YacTh

1

2 (1; 1;5 (4; -0,5; -0,5)

3 Bexropa AB=DC, AD=AC HET

4 5,5 3

5 0 0

6 paBHOOEPEHHBIH paBHOOEIPEHHBIHI




IIpoBepounas padota no pazaenay «OcHOBbI TpuroHoMerpuu. Tpuronomerpuyeckne GyHKIAN»
Bapuanr 1

1. Hepesectn B pamuans::  a) 45", 6)124°, )330°, 2)284°

Ix 537 Uz 4z
12 9 6 3

3. Haiinure 3HaueHNE BBIpaXKEHUI:

a) cosz(zj—ct 3(Zj+sin3(£j
3)" % 6 6

6) cos315°
6) 3tg45° +5in90° —2cos 0’

2. TlepeBecTH B rpamycel:  a)

. . . . 3
4. HaiinuTe 3HAYEHUS TPUTOHOMETPUYECKUX QYHKIMA COS &, Iga, Sin 2« , ecnu sina = —

5. Hailigure 3HaueHUE BhIPAXKEHN:

1
a) arcsin (— 1) 0) arccos [— Ej B) arctg (— \/5 ) r) arcsin 0
6. Pemmure ypaBHEHUS:
a) 2c0s2x++/2=0 6)3sinx+6=0 B) A3 tgx+1=0 Mctgx—1=0
n) 2 sin’x —5sinx—-3=0 €) sin’x — 3 sin X cos X + 2 cos’x = 0
7. PemuTe HepaBeHCTBA:
1
a) cosx > — 6) sinxﬁ—ﬁ
2 2
Bapuanrt 2

1. Hepesectn B pammans:  a) 18°,  6)135°, ) 325°, 2) 264°
Tz b4 117z 137

2. Tlepesec agycel: a)—, 0)—, 8)—, 2)——
peBeCTIB IpANyCh: @) m, 0) 5. 6) e 2y

3. Haiinure 3HaueHNE BBIpAXKEHUI:

a) sin’ (%j —2cos’ (%) —5tg’ (%)

6) cos405°
6) 3tg30° +5sin 60° —2c0s90° — cos30°

. . 3
4. HaiiauTe 3HAYEHUS] TPUTOHOMETPUYECKUX QYHKIMI SInQ, g, COS2Q , ecii COSQ = —

5. Haligute 3HaueHUE BhIPAXKEHN:

a) arcsin (— f ) 6) arccos (— V2 ) B) arctg 1 r) arcos (— 1)
6. Pemnre ypaBHEHHS:
a) 2sin2x—-+42=0  6)3cosx+6=0 B) V3ctgx+1=0 Ntgx+1=0
n) 2 sin’x —5sinx+2=0 e) sin’x +4 sin x cos X + cos’x = 0
7. Pemnute HEpaBeHCTBA:
. 1
a) s1nx<5 0) cosxS%

YcioBus BbINOJHEHHS] 3a1aHMS
1. Mecto (BpeMSI) BBITIOJTHCHHUA 3aJIaHUA: 3aJaHUC BBITIOJIHACTCA HA 3aHATHC B ayJUTOPHOC BpEMA



2. MakcuManbHOE BpeMs BBINIOJIHEHUA 3aaanus: 90 MuH.

3. Bl MOeTe BOCIIOIL30BAThCS y‘-Ie6HI/IKOM, KOHCIICKTOM nexunﬁ, Ta6J'II/II_IaMI/I Bpa;u/lca

KpuTtepuu onieHUBaHUsI KOHTPOJILHOU PadoThI
4 BepHO BBHITIOJTHCHHBIX 3aJ]aHHs — OI[CHKA «3»
6 BEpHO BBHITIOJTHEHHBIX 3aJIaHUS — OIEHKA «4»
7 BEpHO BBITNIOJIHEHHBIX 3aJaHUs — OLICHKA «5»

3TaJIOH OTBETOB:

N Bapuanr 1 Bapuanr 2
3a1aHusl
I 3im 1im Am x iz esm =im

! a) 4 6) 45 B) & F) 45 a) 10 6) 4 B) 35 F) 15
2 a) 105° 0) 100° B) 330° r) 240° | a) 140° 0) 25° B) 110° r) 78°
3 a) g — 31“-'5 6) ':_2 B) 2 a)-5 6) "‘:1_2 B)+/3
4 4 3 24 4 4 7

5'4" 25 — _ 5'3; 25 - _
S |93 iy -3 |0 )3 0% P nm
6 a)i%r+7m,nEE a)(—i}”§+§n,nEZ

0) HeT penIeHu 0) HeT penIeHui

B)—§+7m,nez B)‘E—”+a-mjnez

r)§+ﬁanEZ r)—§+ﬁnanE

1) (—1}n+1§+mnez ) (—1}n§+mnez

e)g +mn,n€ Z; arctg2 +mn,n € Z e)arctg(—2++3)+mn,nE Z
7 a)(‘?"'szg"‘ZTmlﬂEZ a)(—%+2ﬁn;§+2m}1nEE

6) [~ =+ 2nn;— =+ 2mn]n € Z 6) [ +2mm; =+ 2nn]n € Z

IIpoBepounas pa6ora «[IpouzBoanas GpyHKIUH, ee IPUMEHEHNE)

Bapuanr 1
1. Haiity mpou3BoaHyI0 QyHKIHMH: y=3c0SXx+x>

2. Haiinure 3HaueHue pou3BOAHON QYHKIMK y=X’€* B TOUKE Xo=1.
3. Haiigure yrinoBoii koapduLueHT KacaTenbHO|, MpoBeAeHHOH K rpaduky pyHkmmu f(x)=2x-Inx B Touke

¢ abciuccoit x¢=0,5.

1-=x

. . 2
4. Haiity 3Ha4eHUs X, IPH KOTOPBIX 3HAUEHKE NPou3BoaHoH Gynkimu f(x)=%" + 8 paBHO HYJIIO;

OTPHULIATEIBHO.
5. Jlana Qpynkus y=2x>—6x*+1. Halinure:

a) IPOMEXKYTKH BO3pACTaHUs U yObIBaHHS ()YHKINH;
0) TOUKH SKCTpEMYMa;

B) HauOoJIbllIee U HAaMEHbIlee 3HaYeHne GpyHKIMK Ha oTpeske [-1;4].

6. Ioctpoiite rpadux pyHkmmu: y=2x>—6x+1.

7.CocraBbTe ypaBHEHHE KacaTeabHOU K rpaduKy GpyHKIUH y=12X B TOUKE X=6.
8.ILnomaas mpAMOYroILHOro yuactka 196 M2, Tlpu Kakux pasmepax ydacTka JJIMHA OKPYKarouIero 3abopa

OymeT HauMEHBITICH.
9. IMoctpoiite rpadux pyHxmu: y=2x>-32x*+3.

Bapuanr 2

1. Haiitu npoussoauyro GyHkuuu: a)y=x%-4sinx; 6) y=—£x6+5x4—14;




-

2. Halinure 3naueHue npousBoaHon GyHkiuu f(x)=—— B Touke Xo=0,5.

X
3. Halinure yriioBoi ko3 GHUIMEHT KacaTelbHOM, IPOBEACHHOM K rpaduky ¢yHkimu f(X)=3x+Inx B TOUKe
¢ abcuuccoit xp=0,5.
x+1

. . 2
4. Haiitu 3Ha4eHus X, IPU KOTOPBIX 3HAYEHHE NPOU3BOAHON pyHkiuu f(x)=%" + 3 PaBHO HYJIIO;
HOJI0KUTEJIBHO.

5. Jlana Qpynkus y=2x>+6x>—1. Halinure:

a) MPOMEKYTKH BO3pACTaHUS U YObIBaHHS (YHKIINH;

0) TOYKH IKCTPEMyMa;

B) HauOoJIbllIee ¥ HaMEHbILee 3HaYeHne GpyHKIMK Ha oTpeske [-3;1].

6. Ioctpoiite rpadux pyHkmmu: y=2x>+6x>—1.

7.CocraBbTe ypaBHEHHE KacaTeabHOU K rpaduKy GyHKIKMH y=15X B TOUKe X=3.

8.ILnoma s IpAMOYTOJILHOTO TpeyroibHuKa 8 cM?. Halijure HauMeHblIee 3HAYEHUE TUIOIIA/IN KBajpara,
HIOCTPOCHHOTO Ha THUIIOTEHY3€ TPEYTOJIbHUKA. .

9. IMocTpoiite rpadux pyHKIMU: y=3X>—63x*+6.

Bapmuanrt 3
&
1. Haiitu nponssoanyio ¢pynxuuu: y=9-9x°- x>,

o o 2-x
2.Haiinure 3HaYeHNe TPOU3BOIHON QYyHKITHH f(X)= B TOUKE x0=0,5.

3. Haiigure yrinoBoii koadduimeHt kacarenbHON, MpoBeAeHHOH K rpaduky ¢pyHkunu f(x)=3x+Inx B Touke
¢ abciuccoit x¢=0,5.
x+1

4. HaiiTi 3HaueHUs X, PH KOTOPIX 3HAYCHHE POU3BOIHON QyHKIHH f(X)=+ P43 paBHO HYJIIO;
MOJI0KHUTEIIBHO.

5. Jlana Qpynkus y=2x>—6x*+1. Halinure:

a) IPOMEKYTKH BO3pAcTaHUs U YObIBaHUS (QYHKIUH;

0) TOUKH DKCTpEMYMa;

B) HanOoJIbllIee ¥ HaNMEHbIlee 3HaYeHne GpyHKIMK Ha oTpeske [-1;4].

6. Ioctpoiite rpadux pyHkmmu: y=2x>+6x>—1.

7.CocraBbTe ypaBHEHHE KacaTeabHOU K rpaduKy GyHKIKMH y=15X B TOUKe X=3.

8.ILnomaas mpAMOYToILHOro yuactka 196 M2, TIpy Kakux pasmepax yyacTka JJIMHA OKPYKArouIero 3abopa
Oymer HaUMEHBITICH.

9. IMocTpoiite rpadpux pyHkmu: y=2x>—32x*+3.

Bapuanrt 4
1. Haiiti pou3BOAHYIO QYHKIHH: y=—£x6+5x4—14;
2. HaiiguTe 3Ha4eHHME NPOM3BOIHOM QYHKIMU y=X2€* B TOUKE Xo=1.
3. Halinure yriioBoi Ko GHUIMEHT KacaTelbHOM, IPOBeACHHOM K rpaduky ¢yHkimu f(X)=2x-InX B Touke
¢ abcuuccoit xp=0,5.
1-x

4. Haiitu 3HaueHHs X, IPH KOTOPBIX 3HaUCHUE MPOU3BOAHON (QyHKuMH f(X)= & P8 PaBHO HYIJIIO;
OTPULIATEIILHO.

5. Jlana Qpynkuus y=2x>+6x>—1. Halinure:

a) MPOMEKYTKU BO3pacTaHUs U yObIBaHUS (QYHKLUH;

0) TOYKH IKCTPEMYyMa;

B) HanOOJIBITIICE M HANMEHBIIICE 3HaUeHNEe (DYHKIINK Ha oTpeske [-3;1].

6. IToctpotite rpapuk GyHKImu: y=2x>—6x>+1.

7.CoctaBbTe ypaBHEHHE KacaTelIbHOU K rpaduky GyHKIUN y=12X B TOUKe X=0.

8.Inomaas MpAMOYTOIBLHOrO TpeyronbHuKa 8 cm”. Haiinte HanuMeHbIee 3HAYEHHE TLIONIA(M KBAJIPara,
MOCTPOEHHOTO Ha TUIIOTEHY3€ TPEYTOJIbHUKA. .

9. Iocrpotire rpaduk GyHKIME: y=3X—63X>+6.



YciioBUS BBINOJIHEHUS 32IaHAA:

1. MecTo (BpeMsi) BBITIOJHEHHS 3aJIaHUS. 3aJIaHUC BBITIOTHACTCS BO BHEAYAUTOPHOE BpEeMsl
2. MakcumanbHOE BpeMs BHITIOJTHEHUS 3a1aHHUs: 45 MUH.

3. Bbl MOXeTe BOCIONB30BaThCS: yUeOHUKOM, Pa3IaTOYHBIM MaTepHAIOM

K[!l/ITte/II/l OolcHUBAHUA:

[ponent pesynbraTuBHOCTH | OLEHKAa YPOBHS TOATOTOBKH —Oajul
(TIpaBMIIBHBIX OTBETOB) (oTMeTKa) BepOaTbHBIN aHAIOT

90 + 100 «5»-0TIINYHO

75+ 89 «4y»- X0poIIo

60 +~ 74 «3»- YJIOBJIETBOPUTEIBEHO

MeHee 60 «2»- HEYJOBJIETBOPUTEIBHO

ITaJIOHBI NMPaBUJIBHBIX OTBETOB

Ne Bapmuanr 1 Bapuanr 2 Bapmuanrt 3 Bapuant 4
1 | y=2x-3sinx y=6x>-4cosx y=-72x"-6x* y=-"7x>+20x*
2 | 3e -8 -8 3e
3 10 5 5 0
4 -2,4 -3,1 '2,4 _371
BO3pacTaer - BO3pACTaET - BO3pACTaET - BO3pacTaer -
Sa | (—0;0)U(25+0), (—00;=2)U(0;+0), (-0;0)U(25+00), | (—00;=2)U(0;+00),
yosiBaet - (0;2) yobIBaeT- (-2;0) yoniBaet - (0;2) yobiBaeT- (-2;0)
TOYKAa MUHUMYMA: | TOUKa MUHUMYyMa!
TOYKAa MUHUMyMa: 2, | Touka MUHUMyMa: 0,
56 2, TOUKa 0, Touka
Touka Makcumyma: 0 | Touka MakcuMmyma: -2 ) )
Makcumyma: 0 MakcuMyma: -2
HanOoJIbIIEE HanboJIbIIIee HanOOJIbIIIEE
HauOoJIbIIICE 3HAUYCHHE: . .
3HaUeHUE: 7, 3Hauenue: 1, 3HaueHue: 7,
5B 1, HarMeHbIIIee
. HavVMEHbIIIEEe HanMEHbIIEe HavuMEHbIIIEe
3HaueHHe: -7
3HayeHue: -1 3HaYeHue: -7 3HayeHue: -1
5 5 x
: __ 5 __§ T
6 |y=—3+4 y="3¥ 10 y=—3*+10 y="3*
3 3
52 14 52
7 14 4 4

IIpoBepounas padota no pazaenay «MMHOrOrpaHHUKH W TeJia BpalleHu s
Bapuanr 1

TeopeTuquKaﬂ HacTb
1. TCJ'IO, MMOBCPXHOCTb KOTOPOI'0 COCTOUT U3 KOHCHYHOT'O YUCJIa INIOCKUX MHOI'OYI'OJIbBHUKOB, HA3bIBACTCA:

a) YeThIPEeXyTOJBHHK B) MHOTOTPaHHUK
0) MHOTOYTOJIHHHUK T) MIECTHYTOJBEHUK
2. BepmuHbI MHOTOTpaHHHKA 0003HAYAFOTCS:
a)a,B,c,d 0)A,B,C,D B) aB, cd, ac, ad r) AB, CB, AD, CD
3. K MHOrorpaHHMKaMm OTHOCSITCS:
a) mapauIeNIeuIe T 0) mpu3ma B) IIpamMuia T') BCE OTBETHI BEPHBI

4, MHOFOI‘paHHI/IK, KOTOprI COCTOUT H3 ABYX INNIOCKUX MHOI'OYI'OJIbHUKOB, COBMCIICHHBIX
napauijiCIbHbBIM IIEPEHOCOM, HA3BIBACTCA:

a) MUPaMHUION 0) mpu3Moii B) HMWJIUHAPOM I') MapajuieNenune oM
5. Ecau 60okoBbIe pedpa MpHU3MBbI IEPICHINKYISIPHB OCHOBAHUIO, TO IPHU3Ma SBIISAETCS:
a) HAaKJIOHHOM 0) npaBUIILHON B) MPSIMOIA T') BBITYKJION

6. Y mpu3mbl 00KOBBIE pedpa...



a) paBHEI 0) CUMMETPUYHBI B) HapajlieNbHbI U paBHBI T') apauieIbHbI
7. Eciu B OCHOBaHUHU MPU3MBI JICKHUT MMapauieIorpaMm, TO OHA SBIISIETCS:
a) MPaBWJILHOW TTPU3MOM B) IUPaMUION
0) mapayienenumne, I') IpaBWIbHON NUpaMUION
8. MHOrorpaHHuK, KOTOPbI COCTOUT U3 MJIOCKOTO MHOTOYTOJbHUKA, TOYKH U OTPE3KOB
COCIMHSIOIINX UX, HA3bIBACTCA:

a) KOHyCOM 0) nmupamMuIoi C) MpU3MOit 1) IapoM
9. TpeyronbHas mupaMuia HA3bIBACTCS:
a) MpaBUJILHON MUPAMUJION B) MPaBUILHBIM MHOTOI'PAaHHUKOM
0) TeTpasapom T') JOJIEKa’ApOM
10. BeicoTa 00KOBO# I'paHM NMPAaBUIILHON MTUPAMUIbI, TPOBEICHHAS U3 €€ BEPIINHBI, HA3hIBACTCS:
a) MeIMaHou 0) anodemoit B) BBICOTOM r) OuCcceKTpucoi
11. bokoBasi HOBEPXHOCTh MPU3MbI COCTOUT U3:
a) KBaIpaToB 6) pomboB B) IapajieIorpaMMOB ') TPEYTOJIbHUKOB

12. TTnomaasto 60KOBOM TOBEPXHOCTH MTPU3MBI HA3bIBACTCS:
a) CyMMa ITomaieil O0KOBBIX MHOTOYTOJIFHUKOB — B) CyMMa IUIOIIAiel OOKOBBIX IpaHei
0) cymMa riotmajieii 00KOBBIX pedep T') CyMMa IIJIOIIa/Ield OCHOBaHUH
13. BokoBas MOBEPXHOCTb MPSIMON ITPU3MBI paBHa:
a) MPOU3BEACHUIO MIEpUMETPA Ha AJTUHY IPaHU IPU3MBI
B) IPOU3BEJICHUIO IJTMHBI TPAaHU IPU3MBI Ha BBICOTY
0) MPOM3BEICHHIO JJIMHBI TPAHU TTPU3MBI HA OCHOBAHHE
I') IPOU3BEACHUIO IEPUMETPA OCHOBAHUS Ha BHICOTY IIPU3MBI
14. KonndecTBo pedep MIeCTUYTOMBHON MPU3MBI

a) 18 0)6 B) 24 r) 12
15. Hanmenbliiiee 4nciio rpaHei npru3Mbl
a)3 0) 4 B) 6 r)9
16. He siBnsieTcst mpaBUJIBHBIM MHOTOTPAHHUKOM:
a) MPaBWIBHBIN TETPaAdIp B) MPaBUJIBHBIA OKTA3IP
0) mpaBUIIbHAS IPU3Ma T') IPaBWJIBHBIA JOJEKadIp
17. CkonbKO MpaBUIIbHBIX MHOTOTPAHHUKOB CYILIECTBYET B T€OMETPUU?
a)3 0)7 B) 5 r)6
18. Byzer nu nupamuia NpaBUIIbHOM, €CITU €€ TPaHU PaBHOOEPEHHBIE TPEYTOIbHUKH?
a) na 0) HeT
19. Kakoil U3 nepedyrciIeHHbIX 3JIEMEHTOB HE SIBISAIOTCS DJIIEMEHTOM IPU3MBbI?
a) oOpa3yroras 0) pebpo B) BBICOTa T') OCHOBaHHE

I[pakTHyeckas 4acTb
1. OcHoBaHmE TPSAMOM TPHU3MBI — MPSMOYTOJBHBEIN TPEYTrOJLHUK ¢ KaretamMmd 6 m 8 cM. Haiinure
TUTOIIA (b OOKOBOW MOBEPXHOCTH MPHU3MBI, €CITU €€ HanOOoJIbIIast 00KOBas IpaHb — KBaJIpaT.

2. Tlocrpoiite ceuenne nmpusmMbl ABCA1BICI1 miockocThio, KOTOpas Ar B
3amana Tpemsi Toukamu T, P m Q, ecnm Touka T mpuHAIICKUT T
pebpy AAl, touka Q mnpunamnexut pebpy BBI, a Touka P
ctopore AC. (cM.4epTex) Q
A B
P

3. Pammyc ocHOBaHWA IWIMHIpPA PaBeH 5 CM, a BBICOTA NWIWHApPA paBHa 6 cMm. Halimute miomans
CEUYCHUSI, MPOBEJCHHOTO MapaNIEAbHO OCH IIWIUH]pA Ha PACCTOSIHUM 4 CM OT Hee.

4. Pagmyc mapa paBeH 17 cm. Haligute miomaap cedyeHus Iiapa, YAAJICHHOTO OT €ro ILEHTpa Ha
paccrostHuH 15 cMm.

5. H3smepeHus npsMoyroipHoOro mapamienenunena pasHel 11 cm, 12 cm u 15 cMm. Uemy paBeH ero
00BEM?



6. Jlmamerp ocHOBaHHUS KOHYca paBeH 18 cM, oOpa3yromias ero — 15 cm. Beraucnuts 00beM KoHyca.
7. BHemHwmii paguyc moyioro mapa 9 cMm, ToiamuHa cTeHOK 3 cM. Haiinute 00bEM, 3aKITIOYEHHBIN MEXKTY
CTEHKaMH

Bapuanr 2

TeopeTuyeckasi 4acTh
1. Teno, MOBEPXHOCTh KOTOPOTO COCTOUT U3 KOHEUHOT'O YHCIIA IUIOCKUX MHOTOYTOJIbHUKOB, Ha3bIBACTCSI:

a) YeTBIPEeXYTOJbHUK B) MHOTOTPAaHHUK

0) MHOTOYTOJIHHHUK T) MIECTHYTOJBEHUK
2. BepivHbI MHOTOTpaHHHKA 0003HAYAFOTCS

a)a,B,c,d 0)A,B,C,D B) aB, cd, ac, ad r) AB, CB, AD, CD
3. K MHOTOTpaHHUKAM OTHOCSTCS:

a) mapasuIesNemuIe] 0) mpuszma B) IApamMuaa T') BCE OTBETHI BEPHBI

4, MHOFOI‘paHHI/IK, KOTOpBIﬁ COCTOMUT U3 ABYX IIJIOCKUX MHOT'OYT'OJIbHUKOB, COBMCIILICHHBIX
napaaijiCIbHbBIM IIEPEHOCOM, HA3bIBACTCA:

a) MUpamMu 101 0) mpu3Moii B) LIWJIMHIPOM I') NapajuleIenUuIe10M
5. Ecnu 6okoBbIe peOpa Mpu3Mbl HEPIEHIUKYISIPHBI OCHOBaHUIO, TO IPH3Ma SIBIISCTCS:
a) HAaKJIOHHOM 0) npaBUIILHON B) MPSIMOIA T') BBIITYKJIOH
6. Y npusmMbl 60KOBBIE pedpa. ..
a) paBHBI 0) CHMMETpUYIHBI B) MapaJUIeIbHBI U PABHBI T') MapajuIeTbHBI
7. Ecnu B OCHOBaHHMM MPU3MBI JIEKUT NapaJljIeIorpamMm, TO OHA SIBISETCS:
a) MPaBWJILHOW TTPU3MOM B) IUPaMUION
0) mapayienenunes I') IpaBWIbHON NUpaMUION

8. MHOrorpaHHuK, KOTOPbI COCTOUT U3 MJIOCKOIO MHOTOYTOJIbHUKA, TOYKH U OTPE3KOB
COCAUHAIONIUX UX, HA3BIBACTCA:

a) KOHyCOM 0) nmupamMuI0i C) MpU3MOit 1) Iapom
9. TpeyronbHasi MUpaMuIa HA3bIBACTCS:
a) MpaBUJILHON MUPAMUJION B) MPaBUILHBIM MHOTOI'PAaHHUKOM
0) TeTpasapom T') JOJIEKa’ApOM
10. BeicoTa 00KOBO# I'paHM MPAaBHJILHON MTUPaMUIbI, TPOBEICHHAS U3 €€ BEPIINHBI, HA3bIBACTCS:
a) MeIMaHou 0) anodemoit B) BBICOTOM ') OUCCEeKTpUCOoit
11. bokoBasi HOBEPXHOCTh MPU3MbI COCTOUT H3:
a) KBaJlpaToB 6) pomboB B) MapajuielorpaMMoB I') TPEYrOJIbHUKOB

12. TTnomaasto O0OKOBOM TOBEPXHOCTH MTPU3MBI HA3bIBACTCA:
a) CyMMa IuIonaieii O0KOBBIX MHOTOYTOJILHUKOB — B) CyMMa IIJIONIa/ el OOKOBBIX TpaHei
0) cymMa riotmaieii 60KOBBIX pedep T') CyMMa IIJIOIIa/Iel OCHOBAaHUH
13. BokoBas MOBEPXHOCTH MPSIMON ITPU3MBI paBHa:
a) MPOU3BEACHUIO MIEpUMETPa Ha AJTUHY IPaHU IPU3MBI
B) IPOU3BEICHUIO IJIMHBI TPAaHU IPU3MBbI Ha BBICOTY
0) MPOM3BEICHHIO JJIMHBI TPAHU TTPU3MBI HA OCHOBAHHE
I') IPOU3BEACHUIO IEPUMETPA OCHOBAHUS Ha BHICOTY IIPU3MBI
14. KonnyecTBO rpaHeil MEeCTUYToJbHON MPU3MBbI

a) 6 0)8 B) 10 r) 18
15. HaumeHsbIiee 9ucio pedep mpu3Mbl
a)9 0)8 B) 6 r)5
16. CkonbKO NpaBUIIbHBIX MHOTOTPAaHHUKOB CYLIECTBYET B T€OMETPUN?
a)3 0) 7 B) 5 r) 6
17. Byner nu nupaMuia NpaBUIbLHON, €CIIN €€ TpaHu KBaApaThl?
a) na 0) HeT
18. Kakoii BuJL MHOTrOYTOJIbHUKA SIBJISIETCS TPaHbIO MKOcadipa’?
a) TPEYrOJIbHHUK 0) NATUYTOIBLHUK B) poMO T) IIECTUYTOJILHUK

19. Kakoii u3 mepeuncieHHbIX JIEMEHTOB HE SBIISETCS 2JIEMEHTOM KyoOa?
a) OCHOBaHUE 0) BepmmHa B) rpaHb T) IuaMeTp



IIpakTHYeckasi 4YacTh

1. OcHoBaHME TPSIMOU MMPU3MBI — TIPSIMOYTOILHBIN TPEYTONBHHUK C TUIIOTeHY30i 13 ¢cM 1 kateTom 12 cM.
Hatigure mutoria s O0KOBOM TOBEPXHOCTH MPHU3MBI, €CITH €€ HauMEHbIasi 00KOBas TPaHb — KBaJIpar.

2. [Tlocrpoiite ceyeHHWE TIO VKa3aHHBIM TPEM TOYKAM
(cM.uepTex).

3. Paauyc ocHOBaHMA UWIMHIpA paBeH 5 CM, a BBICOTa LUIUHApa paBHa § cMm. Haligute mimomans
CEUCHUS, POBEJACHHOTO MapaJUICILHO OCH ITWIIMHIIPA Ha PACCTOSIHUH 3 CM OT Hee.
4. H3MepeHus npsSMOyToJIbLHOTO Hapajuienenumneaa paBael 12 cm, 11cm u 20 cm. YUemy paBeH ero o0bEM?

5. Haiiaute 00bEM NpaBUIIBHON TPEYroidbHOM NMUPaMUABI, BBICOTa KOTOpod paBHa 10 cM, a cTopona
OCHOBaHUs paBHa 12 cM.
6. JluameTrp ocHOBaHUS KOHyca paBeH 14 cM, oOpa3zyromias ero — 25 cM. Berauciuts 06beM KOHyca

7. Baemnwmii paguyc mosoro mapa 15 cM, TonmuHa cTeHoK 3 cM. Haliure 00bEM, 3aKTI0UE€HHBIA MEXTY
CTEHKaMHU.

Yci0BuS BLINOJHEHHS 3a1aHNs

1. MecTo (BpeMs1) BBITIONTHEHHS 3a/IaHUS: 33]aHME BBITIOTHSACTCS HA 3aHATUE B AYAUTOPHOE BPEMS
2. MakcuManabHOE BpeMs BBIIOJIHEHUA 3aaaHus: 90 MUH.

3. Bbl MOXeTe BOCTIONB30BATHCS YUEOHUKOM, KOHCIIEKTOM JISKIIHI

Kpurepun oneHnBaHus KOHTPOJIbHON padoThI

Ha omenky «5» Hy»HO BepHO BBITOTHHUTH 20 3aaHHI TEOPETUUECKON YaCTH U 7 3aJaHUH MPAKTHIECKON
Ha onenky «4» Hy»KHO BEpHO BBIIIOJHHUTH 18 3a1aHuil TEOPETHUECKON YacTH U 6 3aJaHUH MPAKTHIECKON
Ha onenky «3» HyKHO BEpHO BBIIIOJHUTH 16 3aAaHUI TEOPETUUECKON YaCTH U 5 3aJaHUM MPAKTUYECKOU

ITaJIOH OTBETOB:

N Bapuanr 1 BapuanT 2
3aaHus
TeopeTnyeckasi 4acTh
1 B B
2 0 0
3 r r
4 0 0
5 B B
6 B B
7 0 0
8 0 0
9 0 0
10 0 0
11 B B
12 B B
13 r r
14 a 0
15 0 a
16 0 B
17 B 0
18 a a




19 |a | r
IIpakTHYecKasi 4YaCTh

1 150

2 b
3 36 32

4 64n 2640

5 1980 12043

6 324n 392n

7 744n 2196n

ITpoBepounas padora «IlepBooOpasHasi pyHKuMs, ee NPUMeHEHHE»

Bapuanr 1

. Hokaxwure, uro pynkuus F ansercs nepBooOpaznoit ¢pynkuun f Ha mokectBe R:
a) F(x)=x"-3, f(x)=4x%

0) F(x)=5x—-cosx, f(x)=5+sinx.

. Haiinute oOmuii Bua nepBooOpazHoi aist QyHKINU:

a) f(x)= it— +3cosx;
x

6) f(x)=cos®x—sin®x.

4

f(x)=8-—— . .
. s QyHKIMH sin® 2x HaliuTe IEPBOOOPA3HYIO, TPAPUK KOTOPOH MPOXOIUT Yepe3 TOUKY
Mm% 3
4’ 4 )
1.BpruncnuTe UHTETpa:
05 i
dx
a) J._Z; 6) Jcos2xdx.
x
0,25 0
=1 — 23 = = —
2.BerumciuTe mwiomaab GUryp, orpaHu4eHHoN TuHusIMu ¥ = 1-xy=0,x=-1.

y= 1 x*+2:
3.BerancnuTe mwiomans GUrypel, OrpaHHYeHHON rpaduKoM GYHKITAN
a) KacaTeJbHOH K 3TOMY TpaduKy B €ro TOUKe ¢ aOCUUCCOH Xo= - 2 1 mpsiMoit x=0.
0) KacaTenbHBIMHU K 3TOMY TpaUKy B €0 TOUKax ¢ abCIuccaMu Xo= - 2 U Xo=2.

Bapuanr 2

Hokaxure, yto pynkuus F sBrnsercs nepBoodpasHoit pynkuuu f Ha MHOKecTBe R:
a) F(x) = 4x — x%, f(x) = 4 — 3x%;
6) F(x) = 0,5 — sin x, f(x) = — cos x.

. Haiinute oOmuii Bua nepBooOpazHo aist QyHKIMU:
a) f(x)= Lz— 2cosx;
x

6) f(x)=4sinxcosx.

6
f(x)=——s—+1 .
. s GyHKIuu ) cos’3x  HaiimuTe epBooOpasHyo, rpaduk KOTOPOH IMPOXOAUT YePe3 TOUKY

n(33)



[um—

Brraucanre HUHTCTpa:
3

2
a) -‘-2x3dx; 6) sin%dx.
A

L

2
- L - -
Beruncnure miomans GUryp, orpaHUueHHON JTHHUSIMU ¥ = 2-x%, y=0, x=-1, x=0.
— 43 . .
BhrduciuTe miomans GUryphl, orpaHEueHHoi rpadukom dynkmun Y = * +2, ye[0; 4]:

a) KacaTeJbHOH K 3TOMY TpaduKy B €ro Touke ¢ abcuuccoit X,=1 u npssmoit x=0.
0) xacaTenbHBIMHU K 3TOMY TpadKy B €0 TOUKax c abcuuccaMu Xo= 1 1 Xo= - 1 u npsimoit x=0.

Bapwuanrt 3
Hoxaxure, uto ¢yHkiwms F saBiasercs neproodpasHoit GpyHkiuu f Ha MHOKecTBe R:
a) F(x)=x"-38, f(x)=4x"
6) F(x)=5x-cosx, f(x)=5+sinx.
Haiinure obmuit Bua mepBooOpasHOi A1t QYHKITHH:

a) f(x) =L2—2cosx;
x

6) f(x)=4sinxcosx.

4
f(x)=3- . .

Jnst pyHKIIMN ) sin®2x HaliguTe MIEPBOOOPa3HYI0, rpaQuK KOTOPOI IPOXOAUT YEPE3 TOUKY
Ml Z 3_“J

4 4 )
.Beraucnure uHTErpa:

05 i

dx

a) J._Z; 6) (jcos2xdx.

0,25
9 ? = - -
BbIumcauTe WIomaas GUryp, orpaHiyeHHoN tunusvu Y =2 %, ¥y =0, x=-1, x=0.

y= 1o
Brruucnute miomans GUrypel, orpaHHYeHHON TpaduKoM (QYHKITUU
a) KacaTeJIbHOH K 3TOMY I'paduKy B €ro Touke ¢ aOCIUCCOM Xo= - 2 1 npsaMoit x=0.
0) KacaTeJIbHBIMH K 3TOMY IpadHKy B €ro TOYKaX ¢ aOCIUCCAMH Xo= - 2 B Xo=2.

Bapwuanr 4

Hoxaxure, uyto ¢y F saBasercs neproodpasHoit GpyHkiuu f Ha MHOKecTBe R:

a) F(x) = 4x — %, f(x) = 4 — 3x%;
6) F(x) = 0,5 — sin x, f(x) = — cos x.

. Haiinure obutuii Bu nepBoodpasHoit 11 (QyHKITHH:

a) f(x)= —42— +3cosx;
x

6) f(x)=cos®x—sin®x.

x =L+1

f(x) 3 . N
. Jns yHKIMH cos’3x  HalinuTe epBooOpa3HYI0, TpapUK KOTOPOH MPOXOIUT Yepe3 TOUKY

(33

.Beruucnure uHTErpa:
3n

2
a) j'zx?'dx; 6) sin-gdx.
A

n

3
. =1-x2}y=0,x=-1
BoluucuTe MWiIomaas (GUryp, orpaHMueHHoM TuHuaMu Y v Y ’ .



6. Breruncaure miomans GUrypsl, orpaHUIYEHHON rpadKoM QYHKITH

a) KacaTejIbHOM K 3TOMy I'paduKy B €ro TOUKe ¢ aOCIUCCO Xo=1 u nmpsmoit x=0.
0) KacaTeJIbHBIMH K 3TOMY IpaduKy B €ro TOUKax ¢ abCIuccaMu Xo= 1 ¥ Xo= - 1 u npsamoit x=0.

Yci10BHSI BLINOJHEHHUS] 32IAHNUS:
1. Mecto (BpeMms) BBITIOJIHCHHUS 3aIaHAS. 3a/IaHHUC BBITIOJHSICTCS BO BHEAYINTOPHOE BPEMS
2. MakcuManbHOE BpeMs BBITIOJIHCHUS 3adanus: 45
3. BbI MO’KeTE BOCIIOIB30BATHCS: YUEOHHKOM, pa3IaTOYHBIM MAaTEPUAIOM

Kputepun oneHuBanus:

u y=x"+2, yel0; 4]:

MUH.

IIpouent
(IpaBUIBHBIX OTBETOB)

PE3yIBTaTUBHOCTH

Ormenka YpOBHS IIOATOTOBKH Oajut
(oTmeTka) BepOaNbHBIN aHAIOT

90 +~ 100

«5»-0TINYHO

75+ 89 «4»- Xopomio
60 + 74 «3»- YIOBIIETBOPUTEIILHO
MeHee 60 «2»- HEYJOBJIIETBOPUTEIIHHO
JTaJIOHBI NPABWJIBLHBIX OTBETOB
Ne Bapwuanr 1 Bapuanr 2 Bapmuanrt 3 Bapuant 4
4
2a F(x)=—%+3sinx+0 F(x)=—l—2sinx+C F(x)=—l—2sinx+C F(x)=-—+3sinx+C
X X
26 | F(x) :%sin 2x+C F(x)=—-cos2x+C F(x)=-cos2x+C F(x) =—;-sin 2x+C
3 | F(x)=3x+2ctg2x F(x)=2tg 8x+x+2. F(x)=3x+2ctg2x | F(x)=2tg38x+x+2.
4a 2 7,5 2 7,5
= =
46 12 2 12 2
2 2
1= 1= 2
5 2 3 3
3 3
6a 11 4 11 4
3 3
2 2
60 2= 1,5 2= 1,5
3 3

IIpoBepounas pa6ora no paznenay «CTeneHn 1 KOPHHU.

Bapuanr 1
1. Haiigure 3HaueHne BBIpa)kKeHU:
o -3 Ao
a) 53 . 2;’ 6) %’ B) (84 . 15—4};
2. Brruncnure:
— s [0,0001 —S7 ¢
a) V16625, 0) *\Il P B) /0,23 - 5%
3. Pemmre ypaBHeHue:
a) x*= 64; 0)x’ +128 =0.
4. [IpeoOpasyiiTe BeIpakeHHE:
— —
) V242 6 515

5. Cokpatute 1po0b:

Crenennas pyHKIus




1 1

—5x2 al—4
a) = 1 Al 0) .
> a—16
x2 -5
Perure ypaBHEeHHE coeprkaliee pajauKall:
)V6l-x* =5 6)¥x—9=-3 mVx=Vx’-x-3

Haiinure 3HaueHHE BhIpaKEHU: \.' 8 —+37- f;."la +4/37
1 0,
Boruncnure: a) logs — T :6) log,, 1; B) §logs0-1 . 1y g2log, 2

Haitnute 3HaueHNe BbIpaXKEHUS:
a) log, 4+log, 256
4 4
1

6) log, 27 +log, 5 log\E 15
B) log, 4-log, 5

1
0 og, 32

log, 2

Haiigure 3HaucHuE X, €CIIH:

a) log, x=3;
1

6) log —=3;

) gx27

B) log, x =2log, 3 Jr%log2 9-log, 6

Bapuanr 2
Haiinute 3HaquHe BBIPAYKEHHUS:
)43 6= p)(97-2772)?2

Brruucnure:

-1
a) 332 - 243; 6)*451[:51 5) 50,354

BLIqHCJIHTe.

a) ¥25: V5%, 6)316-364; B)Y—12-3144
Pemute ypaBHeHue:

a)x’=243; 0)16x* —1=10

IIpeobpasyiiTe BeIpaKeHHUE:

Y ——— allzr—
a) Y33 6 *ﬁﬂ

Cokparure apo0b:
1

247 6-9
e

y+7 yE 62 +13
Pemure YpaBHCHUC COACPIKAILICC paauKaJI:
aVBl—x>=0; 6)V¥*—-28=2;, B)Vx=vVx*-3x+3

o & f e & ——
Haiinute 3HaueHue BBIpa)KeHI/I}I' VB +420-46 —420

Berunciure: a) log3 5 ; 6) 10g[1 B) g2+logs 3 1) 420w
Haiinure 3HaueHuE BBIpaKECHUS:

a) log; %+ log, 625



0) log,, 2 —log; §+ log,, V13

B) log, 5-log, 3
log, 4

log,, 32
10. Haiinute 3HaueHue X, €CIIM:
a) log; x=4
6) log 64 =3

B) log, x = log, 18—%log3 16 +2log, 5

Yci10BHS BBINIOJHEHHUS 3aaHUsA

1. MecTo (BpeMs1) BBITIOJHEHHS 3aJIaHUS: 33]aHNE BBITIOJHSACTCS HA 3aHATUE B AYJAUTOPHOE BPEMS
2. MakcuManabHOE BpeMs BBINIOJIHEHUA 3aaanus: 90 MuH.

3. BBl MOXETE BOCIIOIB30BATHCS YISOHUKOM, KOHCTICKTOM JICKITHIA

KpuTtepun oneHnBaHuS KOHTPOJIbHON padoThI
Ha onenky «5» Hy)HO BBITTOJTHUTD 10 3a1anmii
Ha omenky «4» - 8 3aganmit

Ha onenky «3» - 6 3aganuit

ITaJIOH OTBETOB:

N Bapuanr 1 Bapuanrt 2
3a1aHus
T T
1 a) 500 0) 1196 B) = a) 576 0) 2125 B) o
2 10 = 5 6 = 4,8
a) 6) 35 B) a) 0) o B) 4,
3 a)2 0) -2 a)3 0) 0,5
4 Javz |g0fs SRR e
) 64 ) 27
5 a) Vx 6) — a) /¥ 6)vb—3
vetd
6 a) £6 0) 36 B) 3 a) £9 0) £6 B)lu3
7 3 2
8 a) -2 0)0 B) 2 r) 32 a)-2 0)0 B) 75 r)9
9 a)-5 0)0 B) 1 r)5 a)3 0) 5/3 B) 1 r) 2/5
10 a) 64 0) 1/3 B) 4,5 a) 625 0) 4 B) 225

IIpoBepounas padora «Jlorapugmsl. Jlorapudpmudeckas: pyHkuus»

Bapwuanr 1
1. Beruauciawure:

a) — log,log, V' V2,

5 2log, 6—log; 3
) log, 144

2. Pemmre ypaBHEHHE:
a) logsz —4logyz+3=0,
6) log;(3* —8)=2-—z,

B) %8374 = 21—7
1 — Aloga(z—1)
3. Tlocrpoiite rpadpux ik j




logi(z?2 —x—2)+2>0.
4. Pemmute HEpaBEeHCTBO 2

5. Pemmre cucremy

Ilag;;y + zyIOg.‘! T — 27
loggy —loggz =1

Bapuanr 2
1. Beruucnure:

a) logzlogy V/ V7,
log- 64
6) log, 48—logs 3°

2. Pemute ypaBHEHHE
a) logZz —3logzz +2=0,
6) log;(6+7*)=1+z,

lgx+7
B) & 4 =102z.

_ glogg(1—2)
3. Toctpoiite rpadgux Y = g

lo

g1(z? -2z —8) +3>0.
4. PemnTe HEPAaBEHCTBO 3

5. Pemmre cuctemy

mlogz ¥y ylogz T =8
logoy —logaz=1
Bapuanrt 3
1. Bpruucnure:
; 3TE 3 1
a) lagﬁ\/—l—ﬁ logy:ﬁ\/§+3
6) 52 logas 8+Icg§5~
2. Pemute ypaBHeHue
a) logy(z + 1) +logy(z+3) =1,
6) p2loggx — J%,
B) log3(2z — 1) = 9log? z.
3. Toctpoiire rpadux ¥ = 83 =
4. Pemmrte HepaBeHCTBO 1082 Bz —1)>1.

5. Pemute cucremy

log2y + logy z - logy y = 2log3 z
9%y — zy? =1

Bapuanrt 4
1. Berancaure:

1
a) log 359 —log a5 e
6) 25% logg 12 = 72 log, 2
2. Pemute ypaBHeHue
a) logy(3 — z) + logy(1 — z) =3,

o 64
6) .'1‘:2]0'%”’1 = "'\"/"—;

B) 9log3(2zx + 1) = log2 5.
y=logs |z + 1]

log,.(z + 2) > 2.

3. [Moctpoiite rpadux

4, Pemmre HEpaBeHCTBO
5. Pemmure cucremy



2log3 z + logz z - logs y = logl y
2
yz + "ﬁ—} =28

Yci1oBusI BbINOJHEHHS] 32IAHNS:

1. Mecro (BpeMsl) BBIITOTHEHUS 3a/IaHKS._3a/IaHUC BBIMTOJIHICTCS BO BHEAYIUTOPHOE BPEeMs
2. MakcumanbHOE BpeMs BHITIOJTHEHUS 3a1aHUs: 45 MUH.
3. Bel MOXeTe BOCTIONB30BATHCS: YUSOHUKOM, Pa3IaTOYHBIM MAaTCPHAIIOM

K[!l/ITte/II/l OolcHUBAHUA:

[ponent pesynbTaTuBHOCTH | OLEHKAa YpOBHS TOATOTOBKH —Oajul
(TTpaBMIIBHBIX OTBETORB) (oTMeTKa) BepOaTbHBIN aHAIOT

90 + 100 «5»-0TIINYHO

75+ 89 «4y»- X0poIIo

60+~ 74 «3»- YJIOBJIETBOPUTEIBEHO

MeHee 60 «2»- HEYJOBJIETBOPUTEIBHO

ITaJIOHBI NMpaBUJIbHBIX OTBETOB

No Bapwuanr 1 Bapwuanr 2 Bapwuanr 3 Bapwuanr 4
1 |a)4;0)0,5. a)-2;06)1,5. a)-1;6)1,6. a)12; 0)16.
2 Q- 6V B3 a) 3;9; 6)0; B)10° : 9. a) -1; 6)1/16;8;
a) 2;8; 0)2; B)3;27 410 a) 0; 6)1/8;2; B)1 B)1/2
3 » yA VA . ) ¥i
___.._/E\ e
_V .:_._/._ \ ?\ _1i 0 %
- , L \
o 1 % o £ :
. . <. . 1 .
4 | (-2;-Hu(2:3) (-5;-2)U(4;7) (_{1; 5) U (1; +00) (121-
TT T1
5 &Hueo) () U2:4) (3:3) (3:) (33) 39

IIpoBepounas pa6oTa no paszjesy no TreMe «JieMeHTbl KOMOMHATOPUKH, CTATUCTHKH M TEOPUH

98]

BEPOSITHOCTEID)

BapuanTt 1
JIBy3HauHOE YMCIIO cocTaBisioT u3 mudp 0,1, 4,7,8.
a) CKOJIBKO BCETO YHCENl MOXKHO COCTABUThH?
0) CoctaBuTh TaOIHILy HCXOJIOB.
B) CKOJIBKO MOKHO COCTaBUTh YETHBIX YUCEN?
r) CKOJIBKO MO>KHO COCTABUTH HEUETHBIX YHCEN?
Hanummre ¢popmyity yrcia pasMeIieHui.
Nmeetcst ceMb paznuyHbIX KHUT. CKOTBKUMH CIIOCOOaMHU MOXKHO PACcCTaBHTh 3TH KHUTH Ha MOJIKE?
B nexe paborator 8 Tokapeid. CKOJIBKHMHU cIIOcOOaMH MOXHO TOPYYHUTh TPEM M3 HUX HU3TOTOBUTH
TPH pa3lM4HbIC AETAIN 10 OAHOM Ha Kax10i?
B xmacce 25 yuenunkoB. CKONBKHMH CIIOCOOAMH MOXHO W3 HUX BBIOpaTh 4 ydamuxcs JUis
nexypcraa?
B cempmom kiacce m3ydaror 14 mnpeameroB. CKONBKUMHM CHOCOOaMH MOXKHO COCTaBHUTH
pacnucanue 3aHITUi Ha cyO0O0Ty, €CM B 3TOT ACHb HEJEIHU JOJKHO OBITh 5 Pa3INuHBIX YPOKOB?
Beruncinre:
a) A7, 6) Gy
BEIYHCIINTE CTETICHb BRIPAKEHHS, UCTIONB3ys onHoM Helotona: (2 + 3x)°®



Bapuanr 2

1. JIBy3HauHOE 4McCJI0 cocTaBysiioT u3 nudp 0,2, 5,8,9.
a) CKOJIbKO BCET0 YMCEN MOKHO COCTaBUTH?
0) CocTaBUTh TaOJIUIYy UCXOJIOB.
B) CKOJIBKO MOYKHO COCTaBUTH YETHBIX YUCEI?
r) CKOJTBKO MOXXHO COCTaBUTh HEUETHBIX YHCEN?

2. Hanummwre GopmMymy uncia coueTaHHuM.

3. Ha 5 coTpymHuUKOB BBIIEJICHO 3 TyTeBKH B caHaTopuil. CKOJNBKUMH CHoco0aMu MOXKHO
pacrpenenuTh 3TH MyTEBKH, €CIIA BCE IMTyTEBKU OJTMHAKOBBIC?

4. CKOIBKMMH CTIOCOOAMH MOKHO OMYCTHTHh 5 mHceM B 11 MOYTOBBIX SIIMKOB, €CIU B KaXIBIH
ITOYTOBBIN SIMIHUK OMYCKAIOT HEe O0Jiee OJHOTO TUChMa?

5. CKOJIBKO 3K3aMCHAIIMOHHBIX KOMHUCCHH, COCTOSIIMX W3 7 y4HUTENeH, MOXXHO COCTaBUTh U3 14
rnenaroron?

6. Illectepo BONEHOOMMUCTOB CTpoOUTCsS Tmepen HawyaaoM MaTda. CKONBKO CyIIECTBYET CHOCO00B
MOCTPOEHUS?

7. quncnme:ﬂ
a) A3 6)C:.

8. BBIUKNCIIHTE CTENEHb BHIPAKEHNUS, HCTIONB3ys GuHOM HptoTona: (3 + 2x)°

YecaoBusi BLINOJTHEHUS] 3aJaHUS

1. MecTo (BpeMs1) BBITIOJHEHHS 3a]IaHUS: 33aHNE BBITIOJIHSACTCS HA 3aHATUE B AYAUTOPHOE BPEMS
2. MakcumanbHOE BpeMs BBITIOJTHEHUS 3ananus: 90 MuH.

3. Bbl MOXeTe BOCIOIB30BAThCS YUCOHUKOM, KOHCTIEKTOM JICKITUH

KpuTtepun oneHnBaHus KOHTPOJIbHON padoThI

Ha onieHky «5» - Hy>KHO BEPHO BBITIOJIHUTH § 3aIaHUI
Ha onenky «4» - BEpHO BBINIOJIHUTH 7 3aJJaHUM

Ha onienky «3» - BepHO BBITIOJIHUTH 6 3aaHUI

9TaJIOH 0TBETOB:

Ne
3aJaHHA Bapuanr 1 Bapuanr 2
1
1 a) 16 a) 16
0) 0)
10 14 17 18 20 50 80 90
40 41 47 48 25 52 82 92
70 71 74 78 28 58 85 95
80 81 84 87 29 59 89 98
B) 10 B) 10
r)6 r) 6
2 o ! . !
An (n—m)! Cn m!(n —m)!
3 5040 10
4 336 54440
5 12650 3432
6 240240 720
7 a) 30 a) 540
6) 120 0) 28
8 32 + 240x + 720x2 + 1080x? + 810x* + 243 243 + 810x + 1080x2 + 720x3 + 240x* + 32




IIpoBepounas padoTa «YpaBHeHHS U HEPABEHCTBA»

Bapwmanr 1
3Ix+y=1,

2" —y=17

1. Pemute cucremy ypaBHEHHIA CIIOCOOOM CIIOKEHHS.

dx—y=2,

-
2. Pemute cuctemMy ypaBHEHHM Xty —xy=3 CIoco0OOM I10JICTaHOBKH.
3. [lepumetp npsiMoyrojibHUKA paBeH 28 cMm, a ero mioniaab pasHa 40 cm2. Haiinure cTopoHbI
PSIMOYTOJIBHUKA.
4. N300pa3ute Ha KOOPIAMHATHON TIIOCKOCTH MHOKECTBO PELICHU:
a) ypaBHeHus 2[x| + |y| = 4;
2
x*+y' <4,
yzx+l
0) crucTeMbl HEpaBEHCTB

5. M3o0pa3urte Ha KOOPAMHATHON TIJIOCKOCTH MHOYKECTBO PEIICHH HepaBeHCTBA (Y - 2X)(y + X
+1)<0.

Bapuanr 2
4x—y=9,

3x* +y =11

1. Pemute cucremy ypaBHEHHIA CIIOCOOOM CIIOKEHUS.

Ix+y=1,
2 2
L1 X+ +xy=3
2. Pemute cucteMy ypaBHEHHI CIoco0OOM T0JICTAaHOBKH.
3. IlepumeTp mpsIMOYTOJIBHUKA paBeH 26 cM, a ero mioniaas paBHa 42 cM2. Haiiiute CTOpOHBI
HpAMOYTOJIbHHKA.
4. N300pa3ute Ha KOOPAUHATHOM TIOCKOCTH MHOXKECTBO PEIICHUI:
a) ypaBHeHus [x| + 2|y| = 4;
1 2
x+y =4
= it
6) cuctembl HepaBeHcTB LY =% L.

5. M3o0pa3urte Ha KOOPAMHATHON TIJIOCKOCTH MHOYKECTBO PEIICHH HepaBeHCTBA (Y + 2X)(y —
x-1)<0.

Bapmuanr 3
3x+y=1,

2%’ —y=17

1. Pemure cuctemy ypaBHEHUI CIIOCOOOM CIIOKEHUSI.

Ix+y=1,
L |y +xy=3
2. Pemmte cucreMy ypaBHEHMH CHOcOo0OM MOJICTAHOBKHU.

3. [lepumetp npsiMoyroJjibHUKA paBeH 28 cM, a ero miouaab pasHa 40 cm2. Haiinure cTopoHbI
PSIMOYTOJIBHUKA.

4. N300pa3ute Ha KOOPIMHATHON TIIOCKOCTH MHOKECTBO PELICHUN:

a) ypaBHeHus [X| + 2|y| = 4;

xt+ y‘“ <4
6) cucTeMbl HepaBeHCTB LY 2x-l.

5. M300pasute Ha KOOPAUHATHOM MJIOCKOCTU MHOXECTBO pelieHui HepaBeHceTBa (Y - 2X)(y + X
+1)<0.



1. Pemure cuctemy ypaBHEHUI

Bapuanr 4
4x—-y=9,
2 =
3+ y =11 10c060Mm cnoxenms.
4x-y=2,

2 1 s
2. Pemute cucteMy ypaBHEHHI Xty —xy=3 CIoco0OOM T0JICTAHOBKH.

3. IlepumeTp mpsIMOYTOJIBHUKA paBeH 26 cM, a ero mioniaas paBHa 42 cM2. Haiiiure CTOpOHBI

IPSIMOYTOJIbHUKA.

4. N300pa3ute Ha KOOPAUHATHOM TIIOCKOCTH MHOXKECTBO PEIICHUI:

a) ypaBHeHus 2[x| + |y| = 4;

x’+y' 24,

zx+l.
0) cUCTeMBbl HEPABEHCTB Y

5. I300pa3urte Ha KOOPAWHATHOH IJIOCKOCTH MHOXECTBO pellleHui HepaBeHcTBa (y + 2x)(y —

x-1)<0.

Yci1oBusI BbINOJHEHHS] 32IAHNS:

1. MecTo (BpeMs1) BHITIONTHEHHS 3a/IaHUS. 3a/IaHUe BBITIOIHACTCS BO BHEAYAUTOPHOE BpEMS

2. MakcuManbHOE BpeMsl BHITIOJIHEHHUS 3aJaHHUSL: 45

MUH.

3. Bl MOKETE BOCITOIB30BAThCH: V‘-I€6HI/IKOM, pPa3saaTOYHbIM MaTCpUaJIOM

Kputepun oneHnBanus:

IIpouent pesynbraTuBHOCTH | OlleHKa YpOBHS TMOJTOTOBKH Oajt
(TIpaBMIIBHBIX OTBETOB) (oTMeTKa) BepOaTbHBIN aHAIOT
90 + 100 «5»-0TJIIMYHO
75+ 89 «4»- xopomio
60 + 74 «3»- YIOBIIETBOPUTEIILHO
MeHee 60 «2»- HEYJOBJIIETBOPUTEIIHHO
JTaJIOHBI NPABWJIHHBIX 0TBETOB
Ne Bapuanr 1 Bapuanr 2 Bapuanr 3 Bapuanr 4
1 (2; 1), (-3,5; 17,5). (2; -1),(-10/3; -67/3). | (2; 1), (-3,5; 17,5). | (2; -1), (-10/3; -
67/3).
5 (1; 2), @(1/13; -| (1;-2),(-2/7; 13/7). (1;  -2), (2/7;|1 (5 2), (1/13; -
22/13). 13/7). 22/13).
3 4u 10 cm. 617 cMm. 4u 10 cm. 617 cMm.

4.2. 3ananus 111 IPOBeAeHHUS NIPOMEKYTOYHOM aTTeCTAllMM 10 Y4eOHOM JMCIUIIIMHE

0/16.07 MaTtemaTuka

[IpomexxyTrounas arrecrauusi no ydeOHoi mucuurmummae OJ/16.07 Martematuka NpoOBOAMTCS B

dbopMe — TUCBMEHHOTO0 dK3aMeHa (OyMaKHBIN BapuaHT Wi npuMmeHeHue J0P)

YcaoBus BHINOJTHEHUS 3aJaHus

1. Mecto (BpeM}I) BBITIOJIHCHHA 3aJaHUsA: 3aJaHNUC BBITIOJIHACTCA Ha 3aHATHU B ayIJUTOPHOC BPpEMA

2. MakcumanbHO€ BpeMsl BBITTOJTHEHUS 3a1anus: 180 MuH.
3. Mo’KHO BOCIIOJIB30BaThCS CIIPABOYHBIM MaTEPUAIOM, KaJIbKYJISITOPOM

Kpurtepun oneHuBaHus 3K3aMeHAlMOHHONH padoThI




Jns monydeHuss OTMETKH «3» (YIOBJIETBOPUTENBHO) OOydalOMIMKCA JOIDKEH BEPHO
BBITIOJIHUTH 8-9 3a/1aHnii U3 pas3jena «Anrebpa v Havajga MaTEMaTHYECKOTO aHAIM3ay U 2 3aaHUs
u3 paszena «l'eomerpusi».

OtMmeTka «4» (xoporio) BeicTaBisieTcs 3a 10-12 3amanumii u3 pazgena «Anredpa u Hadana
MaTEeMaTUYeCKOro aHalu3a» U 3 3ajanus u3 paszjaena «l'eomeTpusi».

OtMmeTrka «5» (OTIWYHO) BBICTABIISICTCS MPHW BBIMOIHEHWW 13-15 3amanuii w3 pasjgena
«AnrebOpa 1 Hayalla MaTeMaTHYECKOTO aHalu3a» U 3-4 3amaHus u3 pazaena «['eomerpusy.

3ajgaHus VI IPOBeACHNA IK3aMeHA
0.24-108
2. Haiinute 3HaueHUE BBIPAKEHUS é + i +2

1. Haifnure 3HaueHUE BBIPAKEHUS

3. Hamor na moxonsr ¢usmueckux nur (HADI) B PO cocraBnser 13% ot HauuciieHHOH 3apaboTHOM
mwiatbl. CKOJIbKO pyOiieli moayyaeT paboTHHK nocie yrutatel HMJI, ecnu HavyucneHHast 3apaboTHas Iuiata
cocrapmsieT 20 000 pyOueii?

4. Haitnute m u3 paBeHctBa F' = ma ,ecnu F =84 ua =12.

5. Haiigure cosa, eciu sina = 0,8 u 90° < a <180°.

6. banouka iorypta crout 4 py6mnsa 60 xoneek. Kakoe HanOopIee KOTHUECTBO OaHOUEK HOTYypTa MOKHO
KyIHTh Ha 25 pyOuneit?

7. Haiimute xopens ypaBHenus 3° 2 = 81,

8. Haiinure kopenb ypasnenus log, (x + 3) = 6.

9. Haiinure xopeHb ypaBHeHud sinx = —1

10. YyacTok 3eMJM Ul CTPOUTEIbCTBA CaHATOPUS UMeeT (OopMYy NPSIMOYIOJIbBHUKA, CTOPOHBI KOTOPOTO
passabl 900 M u 400 M. OgHa U3 GONBIIMX CTOPOH YYacTKa WAET BAOJB MOPA, a TPU OCTaJbHBIE CTOPOHBI
HYXHO OTrOpoJuTh 3a0opom. Halinure niauny sToro 3abopa. OTBeT naiite B MeTpax.

11. YcTaHoBUTE COOTBETCTBUE MEXy BEJIMUMHAMU U UX BO3MOXHBIMY 3HAUECHUSIMU:

K K&XIOMY 3JIEMEHTY NIEPBOTO CTOJI01a MO0EpUTE COOTBETCTBYIOLIUH JIEMEHT M3 BTOPOTO CTOJIONA.

BEJIMYMHBI BO3MOXHBIE 3HAYEHU A
A. poct peb&nka 1. 32 xm
B. Ttommmua nucra Oymaru 2. 30m
C. nnuHa aBTOOYCHOTO 3. 0,2 MM
MaplIpyTa 4. 110 c™m

D. BrIcOTa XXMJIOTO JOMA

B Tabmune mox kaxkmoidl OYKBOW, COOTBETCTBYIOIICH BEIMYHMHE, YKaXHUTE HOMEP €€ BO3MOXKHOTO
3HAYECHMUS.
12. Ha gmarpaMMe TOpHBEICHBI JaHHBIE O MPOTSKEHHOCTH BOCHMH KpymHeHmmx pek Poccuu. Ilepmoe
MECTO IO NPOTsLKEHHOCTH 3aHuMaeT Jlena. Ha kakom Mecte 1o npoTsbkEHHOCTH HaxoauTest Amyp?

ThEIC. KN
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13. Haiiaure 3Ha4eHHe IPOU3BOAHON QYHKIMK ¥ = X2 + SINX B TOUKE Xy = 7T
14. Haiinute obumii Bua nepBoodpassbix F(x) ms pynkuun f(x) = x7 — 2+ sinx



15. Pemmre HepasenctBof (x) = 0, ecom flx) = —x% — 4x — 2006

16.Haiigure obnacts onpenenenus Gynkuuun v = lg (x + 9.

17. Temo nmBWXKETCS MO TPSIMOM TakK, 9TO PACCTOSHHE S OT HAYaIbHOW TOYKH H3MEHSETCS IO 3aKOHY
S =1t+0,5t% (m), rue ¢ — BpeMs JIBIKEHHS B CeKyHIax. Haifure ckopocTh Tela yepes 4 ¢ moclie Havaja
JIBUKCHHUSL.

18. ITocTpoiiTe cedeHne TeTpadIpa MIOCKOCTHIO, TIPOXOAAIICH yepe3 3amanubie Touku M,N,K.

N

19. BricoTa KOoHyca paBHa 4, a TuaMeTp ocHOBaHUA — 6. Haiinure 00beM KoHyca.
20.Hamumute ypaBHeHHE chepsl ¢ HEHTPOM A, mpoxoasuien uepes Touky N, ecim A(2; 2; 0), N(5; 0; 1)

Yci10BHS BLINOJTHEHHS 3a1aHNs

1. Mecto (BpeMmsi) BBITIOJTHCHHUS 3aIaHUS: 3aJaHIC BRITOHICTCS HA 3aHATHE B Ay TUTOPHOE BPEMS
2. MakcuManbHO€ BpeMs BBINIOJNHEHUA 3aaanus: 180 MuH.

3. Bbl MOXeTe BOCIONB30BATHCS CIIPABOYHBIM MAaTEpUaIoOM

Kputepun oneHnBanns 3k3aMeHAMOHHOH padoThI
11 6amioB — o1leHKa «3»

15 OammoB — oneHKa «4»

19-20 6amToB — OLIEHKA «5)

OTBeThI
Ne Ne
3agaHus 3agaHus
1 40 11 4312
2 2,65 12 7
3 17400 13 2m—1
4 7 14 xB
5 + 2cosx +¢
5 -0,6 15 (—co; —2)
6 5 16 {(—9; +e0)
7 7 17 5
8 61 18

9 —;—E+2TEHJHEZ 19 12w
10 1700 20 (x—2)"+(yv—2)?+z?=14
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