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1 MacnopT choHAa OLLEHOYHbIX CPeacTB

1.1 O6nactb NnpMMmeHeHus ¢poHaa OLLEHOYHbIX CpeacTB
doHO OUEHOYHbIX CpeacTB npefHasHayeH [Afs OUEHKN pes3ynbTaTOB OCBOEHUS

yuyebHon ancumnnmniel OO.07 MatemaTuka.

1.2 Pe3ynbTaTbl OCBOEHUA Y4€OHOU ANCLUNIIUHbI

B pesynbTate udyyeHus yyebHoOW AnCUMNNUHBI Y oby4varowmxcs opMUpyTCA
3fIeEMEHTbI cregywmx obLLmnx KoMNeTeHLNN:

OK 01. Bbibupatb crnocobbl pelleHna 3agady npodeccuoHanbHOW LesTenbHOCTU
NPUMEHUTESNBHO K pasfiMyHbIM KOHTEKCTaM,;

OK 02. Ncnonb3oBaTb COBpPEMEHHbIE CpeacTBa MOMCKa, aHanmsa u nHTepnpeTauuu
MHOPMaLUKM N UHOPMALIMOHHBIE TEXHOSOMMM 41151 BbINOSHEHUSA 3a4a4 NpodeccnoHanbHON
AeATenbHOCTY;

OK 03. lMnanupoBaTb WM peanu3oBbiBaTb COBCTBEHHOE MpodheccnoHansHoe W
NIMYHOCTHOE pas3BuUTUE, MpPeanpPUHUMATENbCKY OeATEeNbHOCTb B NpPodeCcCMOHanbHoOM
cepe, MCnonb3oBaTb 3HAHMA NO (PUHAHCOBOW TPAMOTHOCTU B PasfIUYHbIX >KU3HEHHbIX
cuUTyauusx;

OK 04. OhdekTMBHO B3anMoaencTeoBaTth 1 paboTaTb B KONMEKTUBE U KOMaHAE;

OK 05. OcyLecTtBnATb YCTHYIO Y MUCbMEHHYKD KOMMYHUKALMIO Ha rocyaapCTBEHHOM
a3blke Poccuiickon depepauum ¢ yd4eToM OCOBEHHOCTEN COUMAnNbHOIO WM KyNbTYPHOro
KOHTEKCTa;

OK 06. TposaBnaTb rpaxgaHCKO-NaTpMOTUYECKYIO MO3ULMI0, LEMOHCTPMPOBATh
OCO3HaHHOe NoBeJeHVe Ha OCHOBE TPaOULMOHHbIX 00LevYenoBeyeckux LLeHHOCTEN, B TOM
yucre € Y4eTOM rapMOHM3aUMU MeXHaUMOHamNbHbIX UM MEXPENUrmo3HblX OTHOLLUEHUN,
NPUMEHATb CTaHAAPTbl aHTUKOPPYNUMOHHOIO NOBEAEHUS;

OK 07. CopencrtBoBaTb COXPaHEHWUIO OKPYXXaloLEeN cpenbl, pecypcocbepekeHunto,
NPUMEHATb 3HaHWSA 006 M3MEHeHWWM Knumata, npuHUMnbl 6epexnuBoro npou3BOACTBA,

3P PEeKTUBHO AENCTBOBATL B YpE3BbIYaNHbIX CUTYaLNAX.

Tabnuua 1- NnaHmpyemble pesynbTaTbl 06y4YeHus

Koga MHamkaTopbl PesynbTaT 00yuyeHus
¢hopmupyemMbIX | AOCTUXKEHUS
KOMMNeTeHLUMn KOMNeTeHUnn

OK 01 CnocoGeH: 3HaTb:

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycsi 8 1C Konnedx
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Kop

¢opmMmupyembIx
KOMNeTeHLUn

NHaukaTopsl
AOCTUXEeHUs!
KOMMNeTeHLu1u

Pe3ynbTaT 00y4eHus

pacnos3HaBaTb
3agady n/mvnu
npobnemy B
npoceccrnoHanbHOM
n/vnu counarnbHoOMm
KOHTEKCTE;

30 01.01 akTyanbHbIn  MNpodeccMoHanbHbIi  ©
coumanbHbI KOHTEKCT, B KOTOPOM Npuxoautcs pabotaTb U
XUTb;

30 01.02 OCHOBHble WCTOYHUKM WHGOPMAaLMK
pecypcbl Ans  peweHus  3agjady M npobnem
npodeccmoHanbHOM M/Mnu coumanbHOM KOHTEKCTE;

30 01.03 anroputmbl  BbINonHeHuss paboT B
NpodeCccUoHanbHOM U CMEXHbLIX 06racTsXx;

30 01.04 meTogbl paboTbl B npodheccrMoHanbHoW 1
CMexHbIX ccpepax;

30 01.05 cTpykTypy NnaHa anga pelleHns 3agav;

30 01.06 nopsigoK OLEHKM pesynbTaToB.

YmeTb:

Yo 01.01 pacnosHaBaTtb 3agayy w/unu npobrnemy B
npocpeccmoHanbHOM M/Mnu coumanbHOM KOHTEKCTE;

Yo 01.02 aHanuaupoBaTb 3agjadvy w/unu npobnemy u
BblAENATb €€ COCTaBHbIE YacTy;

Yo 01.03 onpenensaTtb aTanbl peLleHns 3agadu;

Yo 01.04 BoisgBnate W 3PPEKTUBHO  UCKaTb
WHpopmaumio, HeobxogMMyto AN peweHus 3agadn n/mnm
npobnemsi;

Yo 01.05 coctaBnATh nnaH AencTBUS;

Yo 01.06 onpegensats Heobxoanmble pecypcs;

Yo 01.07 BnageTb akTyanbHbIMW MeTogamu paboTbl B
NpodeCccUoHanbHON U CMEXHbIX cdepax;

Yo 01.08 peanun3oBbiBaTb COCTABIIEHHbIN NIaH;

Yo 01.09 oueHnBaTb pesynbTaT U NOCNEACTBUSI CBONX
OencTBun

o

OK 02

CnocoGeH:
aHanuampoBaTb
3agady nvinn
npobnemy u BbloensaTb

€€ CoCTaBHble YacTu;

3HaTb:

30 02.01 HomeHknaTypa UHPOPMALIMOHHbIX

WCTOYHMKOB, MNPUMEHSEMbIX B MNPOdECCUOHANbHON
OeATeNbHOCTY;

30 02.02 npuembl CTPYKTypUpoBaHus nHdopmaumm

30 02.03 copmaT oopmMIieHns pesynbTaTtoB Moucka
MHdOopMaLnM, COBPEMEHHblE CpeacTBa M YCTPOMCTBA
nHdopmaTn3aumm

30 02.04 nopsgok uxX MPUMEHEHUs U NporpaMmMHoe
obecneyeHne B NpodheccuoHanbHON OeATENbHOCTN B TOM
yucne ¢ UCNosb3oBaHNEM LM POBLIX CPEACTB

YmeThb:

Yo 02.01 YmMeHusi: onpegenatb 3agadn ans rnovcka

nHdpopmauunu;

Yo 02.02 onpegnenstb HeobxoouMble WCTOYHUKM
nHdpopmauuu;

Yo 02.03 nraHnMpoBaTb npouecc nomcka;

CTPYKTYpMpOBaThb Mosy4aemyo nHpopmMaLmio

Yo 02.04 BbigenaTb Hambornee 3HaA4YMMOE B MepevHe
nHdopmauun

Yo 02.05 oueHuBaTb npaKkTUYECKYHO
pes3ynbTaToB nomcka

Yo 02.06 odopmMnsaTb pesynbTaThl NOUcKa, NPUMEHATb
cpenctBa UMHOPMAUMOHHBIX TEXHONMOMMA OMs PeLleHns
NpodeCCUoHanbHbIX 3a4ay

Yo 02.07 ncnonb3oBaTb COBPEMEHHOE MpPOrpaMmmHoe
obecneyeHne

Yo 02.08 wncnonb3oBaTb pasnuyHble uUMpoBbIe
cpefcTBa Ans pelleHnst NnpodeccuoHarnbHbIX 3agay

3HAa4YMMOCTb

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C Konnedx
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Kop MHpukaTopbl PesynbTaT 06y4yeHus
¢opmupyemMbIX | AOCTUXKEHUS
KOMMNeTeHLun KoMneTeHUUn
OK 03 CnocobGeH: 3HaTb:
COCTaBUTb nnaH 30 03.01 cogepxaHue aKkTyanbHoM
OencTBus; onpenenvtb | HOPMaTUBHOMPABOBOW AOKYMEHTaLMM;
HeobxoanMble 30 03.02 coBpemeHHasi Hay4Has U npodeccnoHarnsHas
pecypchl; TepMUHOoMMs
30 03.03 BO3MOXHbIE TpaeKkTopun NPogeccMoHanbHOro
pa3BuTUSA U camoobpasoBaHUs
30 03.04 OCHOBBbI npegnpvHMMaTenbCKOM
[esaATenbHOCTU; OCHOBLI (PMHAHCOBOW rPaMOTHOCTM
30 03.05 npaBuna paspaboTku 61usHec-nnaHoB
30 03.06 nopsigok BbICTpanBaHUS NpeseHTaumm
YmeTb:
Yo 03.01 onpenenaTb aKTyanbHOCTb
HOPMaTUBHOMPABOBOW OOKYMeHTaLumm B
npodeccuoHanbHoM AenATernbHOCTH
Yo 03.02 npuUMEHSATb COBPEMEHHYID  Hay4HYIo
NpodeCCUOHaNbHY0 TEPMUHOMOTNIO
Yo 03.03 onpenenate U BbICTpavMBaTb TPaeKTOpUuU
npocdeccrnoHanbHOro pasBmMTUS N caMoobpasoBaHus
Yo 03.04 BbIBNATH [JOCTOMHCTBA W HeOocTaTku
KOMMepyeckon naeu
Yo 03.05 npeseHToBaTh MOEN OTKPLITUA COBCTBEHHOIO
pena B npodeccnoHansHoONn LeATENbHOCTU; OOPMIATb
BunsHec-nnaH
Yo 03.06 paccuntbiBaTb pasmMepbl Bbinnat Mo
NPOLIEHTHbIM CTaBKaMm KpeauToBaHuWs
Yo 03.07 onpegenaTb WHBECTULIMOHHYHO
npvBnekaTenbHOCTb KOMMEPYEeCKUX uaen B  pamMkax
npodeccnoHanbHoOn 4eaTeNbHOCTH
Yo 03.08 npeseHTOBaTL BU3HEC-MAEID
Yo 03.09 onpenensitb CTOYHUKN (OMHAHCMPOBaHUS
OK 04 CnocobGeH: 3HaTb:
OpraHun3oBbIBaTb 30 04.01 ncuxonormyeckMe OCHOBbI AeATENbHOCTU
paboTy KonmekTMBa W | KOMfeKT1Ba, MCUXonornyeckne 0CO6EHHOCTN NNYHOCTY;
KOMaHbl; 30 04.02 oCHOBbI NPOEKTHOM AEATENBbHOCTH
B3aMmogencTeoBaTb C YmeTh:
Konneramu, Y0 04.01 YMeHusi: opraHn3oBbiBaTb paboTy KONnekTuea
PYyKOBOACTBOM, N KOMaHgapl;
KNMMeHTamMm B xode Yo 04.02 B3aumopenctBoBaTb C  Konneramu,
npogeccuoHanbHon PYKOBOACTBOM, KNMEHTamMu B xode npodecCroHansHon
OEeATenbHOCTH OEeATeNbHOCTH
OK 05 CnocobGeH: 3HaTb:
NposiBNsATbL 30 05.01 0COGEHHOCTU CcOouManbHOMO U  KyJNbTYPHOro
TONEepPaHTHOCTb B | KOHTEKCTa;
paboyeM KonnekTuee 30 05.02 npaBuna oQOpPMIEHMS OOKYMEHTOB U
NMOCTPOEHNS YCTHBIX COOBLLEHNI
YmeTb:
Yo 05.01 YMeHus: rpaMOTHO uanaratb CBOW MbICIIN U
0POPMIATL AOKYMEHTbI MO NPoeccnoHansHon TemaTmke
Ha rocyapCTBEHHOM $i3blKe, MPOSIBNSATb TONIEPAHTHOCTb B
pabo4eM KOnnekTuee
OK 06 CnocobGeH: 3HaThb:
nNposiBNATHL 30 06.01 3HaHMSA: CyLHOCTb rpaXKgaHCKO-NaTpMOTUYECKON
rpaxgaHcKo- nosmuum, obLevenoBe4ecknx LEHHOCTEN;
NaTpUOTUYECKYIO

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C Konnedx

lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycsi 8 1C Konnedx
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NPUMEHATb 3HaHMS
00 n3meHeHun
KnMMaTa, NpUHLMNbI

Kop MHpukaTopbl PesynbTaT 06y4yeHus
¢opmupyemMbIX | AOCTUXKEHUS
KOMMNeTeHUun KoMneTeHUuu
nosnuunio, 30 06.02 3Ha4YMmocCTb NpodyeccrMoHarnbHON AeATeENbHOCTH
OEMOHCTPUpOBaTh no cneumanbHOCTY;
0oco3HaHHoe nosefgeHve | 3o 06.03 ctaHOapTbl aHTUKOPPYMUUOHHOIO MOBEAEHUS U
Ha OCHOBe | NOCNEACTBUS €ro HapyLleHns
TPaAWULMOHHbIX YMeTb:
obLevenoBeyecknx Yo 06.01 YmeHus: onucbiBaTb 3HAYMMOCTb CBOEW
LeHHoCcTEN cneumanbHoCTK;
Yo 06.02 npumeHsTb cTaHZapTbl aHTUKOPPYMUUOHHOTO
noBefeHus
OK 07 CnocobeH: 3HaTb:
COXpaHATb 30 07.01 3HaHuA: npaBuna sKonormyeckon GesonacHoOCTu
OKpy>KatoLLyto cpeay, npu BegeHUN NPodeCCUOHANbLHON AeATENbHOCTHY;
pecypcocbepexeHuto, 30 07.02 ocHOBHble pecypcCbl, 3a4enCTBOBaHHblE B

npodeccrmoHanbHoOM AeATeNbHOCTH;
30 07.03 nytn o6ecneveHns pecypcocbepexeHus
30 07.04 npyvHUMNbI 6epexxnnBOro NPON3BOACTBA

BepexnmBoro 30 07.05 oOcCHOBHble  HanpaeneHuss  U3MEHeHWUs
NpPOM3BOACTBA, KNMMaTnyeckux ycrioBui permoHa
appekTmBHO YmeTb:

nencrTeoBaTth B
ypesBblvanHbIX
cuUTYyaumusix

Yo 07.01 Ymenusa: cobniogaTb HOPMbl 3KONOrMYECKOn
6e3onacHocCTy;

Yo 07.02 onpenenatb HanpaBneHnsa pecypcocbepexeHuns
B pamkax npodeccroHanbHON  OedTenbHOCTUM Mo
cneumanbHOCTU, OCyLecTBNATb paboTy ¢ cobnogeHnem
nNpvHUUNoB 6epexnnMeoro Npon3BoacTea

Yo 07.03 OpraHvM3oBbIBaTb npodeCccuoHarnbHyo
OeATenbHOCTb € Y4eTOM  3HaHuh 06  M3MeHeHuu
KNMMaTMYeCcKUX yCroBni permoHa

2 lNepeyeHb OLEHOYHbIX CPeACTB U KpUTEpUU oLeHUBaHUSA

2.1 K oueHO4YHbIM cpeacTBaM BXOAHOIO KOHTPOSS yCneBaeMOCTU OTHOCATCA:

- 3a1aHus ANs BXOAHOIO KOHTPONS.

2.2 K oLeHO4YHbIM cpeacTBaM TeKyLero KOHTPoOsiA ycneBaeMoCTU OTHOCATCS:

- TeopeTNYecKkme BONpochl;

- KOHTpOSbHas paboTa.

2.3 K oueHOYHbIM cpeacTBaM ANSA NPOMEXYTOYHOWN aTTecTaumMm OTHOCATCS:

- 9K3aMeHaLMOoHHble 3a4aHus;

-npumMepbl 3K3aMeHaUuNOHHbIX ObuneTos.

2.4 Kputepumn oLueHKN pe3ynbTaToB OCBOEHNSA y4eOHOM ANCLMNINHDI

KpuTepun BXOQHOrO KOHTPONS:
BxoaHOM KOHTPONb COCTOUT U3 3adaHuK, B3ATbIX U3 OTKPbITOro 6aHka Nno MatemaTuke.
Ha BbInoOnHeHne 3agaHnin BXOQHOrO KOHTpons gaetca 1 akagemmnyeckuin yac (45 MyuHyT).

BxoaHOM KOHTPOMb COCTOUT UX 2-X YacTen: 0b6a3aTenibHOM U AONOSTHUTENBHOMN.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycsi 8 1C Konnedx
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Obsi3aTenbHasd 4YacTb COOEPXUT 3afaHUA MUHUManbHOro 00s13aTenbHOro YpPOBHS,
JOMONHUTENbHAs YacTb — Oonee CnoXHble 3a4aHns.

Mpn BbINONHEHWWM 3agaHu TpebyeTcs NpeacTaBUTb XO4 pPeLleHus U ykasaTtb
nosiyyeHHoln oTBeT. [lpaBUNbHO BbINOMIHEHHOE 3ajaHne u3 obga3aTenbHONn YacTu
OoLeHMBaeTcs B oauMH Gann; npaBuSibHOE BbLINOSIHEHME 3a4aHUN OOMONHUTENBbHOW YacTu
oueHuBaeTtcsa 3 6annamun nnu 1-2 6annamm 3a YaCTUYHOE pPELLEHME.

Bbannol, noJjiy4yeHHble 3a BCE BbIMNOJIHEHHbIE 3aaHNA, CYMMUNPYIOTCA.

LLikana nepeBoga 6annoB B OTMeTKX MO NATUGaNNbLHOW cucTeme

OTmeTKa Yucno 6annos,
Heo6xoAMMoe Arisi NoNyYeHUsi OTMeTKU
«3» (ynos.) 7-9
«4» (xopowo) 10-12
«5» (0TNMYHO) 13-15

Kputepuu TekyLluero KOHTpons:

TeKyLWnin KOHTPONb MPOBOAATCA BO BPEMS ayAUTOPHbLIX 3aHATMIA MO MaTeMaTuke B
COOTBETCTBUM C y4ebHbIM NnaHom n paboyen nporpammbl OY.10 «MaTtemaTtmka» no Bcem
pasgenam nporpaMmmbl. TeKyLWUA KOHTPOSfb COCTOUT M3 OBYX YacTen: TeopeTUyecKon u
npakTudeckon. Npun aTom oby4varowmecs nonyyaroT ABE OTMETKM.

TeopeTnyeckasi HacTb NPOXOAUT B POPME YCTHLIX OTBETOB: 0OB6yYatoLLMeCs BbITATMBAOT
NATb KapTOYek C BOMpocamMu, OakT NOSHbIA OTBET (CO CMMCKOM BOMPOCOB obyvarolimecs
3HaKOMATCA B Ha4ane n3yvyeHusi pasgena).

LLikana nepeBoaa 6annoB B OTMETKU NO NATUOaNNbLHON cucteme

OtmeTKa KonunyecTtBo BepPHbIX OTBETOB Ha TeopeTu4eckme BONnpocChHI

«3» (ygos.) 3
«4» (xopowo) 4
«5» (0TNNYHO) 5

3agaHuns npakTUyeckon Yactu (KOHTPOSibHblE paboThbl) YAaCTUYHO B3AThl U3 OTKPLITOrO
6aHka EID n BIP no matematuike.

Ha BbINONHEHNE KOHTPOMbHOM paboTbl N0 MatemaTuke gaetca 1 akagemMmudeckui vYac
(45 MuHyT).

KoHTponbHasa paboTa coctouT ux 2-x 4vacten. B nepBonm 4actu npeanaraetca

BbINONMHUTL 4 3afaHunsi — BblOpaTb MpPaBWMbHBLIA OTBET M3 4YeTbipex npeasiokeHHbIX. Bo

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycsi 8 1C Konnedx
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BTOPOW YacTu npegnaraeTcs BbIMONHUTL 6 3agaHnin — 0hopMnTb XO4 peLleHnsa 1 3anucaTb
NnoJsly4eHHbI OTBET.

3a npaBunbHOE BbINOSIHEHNE NOBOro 3agaHUA NePBON YacTn obyyaroLmmnca nonyyaet
oauH 6anna. lNpaBunbHOE BbINOMHEHWE 3a4aHU BTOPOW YacTu oueHuBaeTca 2 bannamu
unn 1 6annom 3a YacTU4Hoe peLLeHue.

bannbl, noJjiy4yeHHble 3a BCE BbIMNOJIHEHHbIE 3aaHNA, CYMMUNPYHOTCA.

LLikana nepeBoga 6annoB B OTMETKX MO NATUGaNNLHOW cucTeme

OTmeTKa Yucno 6annos,
HeobxoAumMoe ANA NoNy4YeHUs OTMETKH

«3» (yoos.) 8-10
«4» (xopowlo) 11-13
«5» (OTNNYHO) 14-16

KpMTepVIVI oueHnBaHuUsA npomex(yTquoﬁ aTrectTauunm (3K3aMeH):

Ha BbINONHEHWe NMUCbMEHHON 3K3aMeHaUWOHHOW paboTbl Mo MatemaTuke gaetcs 4
acTpoHoMumyeckmx Yaca (240 MUHyT).

OK3ameHaunoHHasa paboTta CoCTOUT UX 2-X YacTen: 0b6s3aTenbHOM 1 JONONHUTENBbHOMN.

Ob64gaszatenbHas 4acTb COAEPXUT 3afaHust MUHUMAarnbHOro 06s3aTenbHOro YpPOBHS,
AOMONHUTENbHAs YacTb — bonee CnoXxHble 3agaHns.

Mpwn BbINONHEHMM 3aaHKI 06A3aTeNbHON YacTy TpebyeTca NpeacTaBUTb X0 peLLeHunst
W yKasaTb MONYyYEeHHbIN OTBET. 3a npaBufbHOE BbINOSIHEHNE fbOro 3agaHus U3
obs3aTtenbHON YacTn obydatowmincs nonyvaete oanH 6ann. MNpu BbINONHEHUN 3agaHus U3
AOMNOSTHUTENBHON YacTu HeobxoauMMo noApobHO onmucaTb XOn4 pelleHnd U aaTb OTBeT.
MpaBunbHOE BbINOMHEHWE 3a4aHUA OONOSTHUTENBHOW YacTu oueHmBaeTca 3 6annamu mnm
1-2 Gannamm 3a YaCTUYHOE peLlEHNE.

bannsl, noJjiy4yeHHble 3a BCE BbIMNOJIHEHHbIE 3aaHNA, CYMMUNPYIOTCA.

LLkana nepeBoaa 6annoB B OTMETKU NO NATUOANNbLHOM cucteme

OtmeTKa Yucno 6annos,
Heob6xoaumoe Ans NonyvYeHns OTMeTKN
«3» (ymos.) 6-9
«4» (xopoLuo) 10-14
(He meHee ogHOro 3agaHns U3 JONONTHUTENbHOW YacTK)
«5» (OTNNYHO) bonee 14
(He meHee OBYX 3a4aHUN U3 AONONHUTENBHOM YacTun)

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycsi 8 1C Konnedx
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3 OueHoYHble cpeacTtBa BXOOAHOINo KOHTpPOJsisA, TeKywero KOHTposnsa n

ﬂpOMe)KYTO‘-IHOVI aTtrectauumn

3apaHns BXOQHOro KOHTpOnNA

NINAHNPYEMbBIE PES3YIIbTATbl: OK 01. BbIBUPATb CIOCOBbl PEWEHNA 3A0A4Y
MPO®ECCUOHAIBHOW OEATENBHOCTU MPUMEHUTENBHO K PA3NIMYHBIM KOHTEKCTAM;
OK 02. WCIOJIb3OBATbL COBPEMEHHBLIE CPEOCTBA TOWCKA, AHAIIM3A W
WHTEPMPETALUMN  VHOOPMALMKM N NHOPOPMALIMOHHBLIE  TEXHONOIMMM  AnAd
BbIMONHEHNA 3A0AY MPO®ECCUOHANBHON OEATENBHOCTUW; OK 03. MIAHUPOBATbL U
PEAJIM30OBbLIBATb COBCTBEHHOE TMPO®ECCUOHAIIBHOE W JIMUHOCTHOE PA3BUTUE,
MPEONPUHUMATENBCKYIO  OEATENBHOCTb B MPO®ECCUMOHANBHOWM  COEPE,
MCMONb3OBATb 3HAHWMA MO ®PUHAHCOBOW TPAMOTHOCTW B PA3NINYHbBIX XXM3HEHHbIX
CUTYALUAX; OK 04. 3ODPEKTUBHO B3AVMOLAEMNCTBOBATb U PABOTATH B KONNEKTUBE U
KOMAHAE; OK 05. OCYWECTBNATE YCTHYIO N TMNCbMEHHYIO KOMMYHUKALIMIO HA
FOCYOAPCTBEHHOM A3bIKE POCCUNCKOW ®EOEPALIMM C YYETOM OCOBEHHOCTEMN
COUMANBHOIO W KYINbTYPHOIO KOHTEKCTA; OK 06. MNPOABJIATbL PAXOAHCKO-
NATPUOTUHECKYIO MO3numio, JEMOHCTPUPOBATb OCO3HAHHOE TMOBEAEHVE HA
OCHOBE TPAOVUMOHHbIX OBLEYENOBEYECKMX LIEHHOCTEW, B TOM Y/CIE C YYETOM
FAPMOHW3ALIMA MEXXHALIMOHATbHBIX M MEXKPENUTMO3HBIX OTHOWEHUW, MPUMEHATD
CTAHOAPTbl  AHTWKOPPYTMLMOHHOIMO MOBEAEHUA; OK 07. COJOEWCTBOBATH
COXPAHEHWIO OKPYXXAIKOLWEW CPE[bLI, PECYPCOCBEPEXEHWIO, MPUMEHATL 3HAHWA
OB USMEHEHWW KINTUMATA, NMPUHLNIMbI BEPEXITNBOIO NMPOMN3BOACTBA, 3OPEKTUNBHO
OEVNCTBOBATb B YUPE3BbIYANHBLIX CUTYALIUSAX.

ObsA3aTenbHas YyacTb

lMpu peweHuu 3adaHuli 1-4 3anuwume npaeusibHbIl omeem u3 4Yembipex
npeosiIoXeHHbIX:
1. (1 6ann) Packpoiite doopMyny COKpaLLEeHHOro YMHOXeHuUsa a%-b?:
A) a2-2ab+b? B) (a-b)(a+b); B) a?+2ab-b?; I') (a-b)(a-b)
2. (1 6ann) MNnowaab TpeyronbHUKa BblYMcNAeTcs No gopmyre:
A) S=a*b; B) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

0 s,

3. (1 6ann) Kakoe 13 cnegyrowmx Yicen 3aknoyeHo Mexay Yncnamm 17 4 8°

A)0,4; B)0,5; B)0,6; ) 0,7

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycsi 8 1C Konnedx
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4. (1 6ann) Oanbl rpacdumkn dyHKunn. Kakass gopmyna cooTBeTCTBYET rpadunky 3):

1) N 2) | 3)

ol 1 A

_‘
s

| =y

o[ 17

1 9

==-x—06 .2 = ——
A e R R

lNpu ebinonHeHuUuU 3adaHul 5-8 3anuwume xo00 peweHUs U Nosly4eHHbIU omeem.
1 11

5. (2 6anna) Bbluncnure: 2 5

6. (2 6anna) PewwnTe ypaBHeHue x2-7x+10=0. Ecnun ypaBHeHVe nmeeT Gonee oOHOro
KOPHS1, B OTBET 3aNULLUNTE MEHbLLUNA N3 KOPHEN.

7. (2 6anna) Ons pemoHTa Tpebyetcsa 57 pynoHoB o06oeB. Kakoe HaumeHbllee
KONM4YeCcTBO nayek OBOMHOro Kresi HYXHO ANA Takoro pemMoHTa, ecnm 1 nadka knes
paccymnTaHa Ha 5 pynoHoB?

8. (2 6banna) Beicota BH napannenorpamma ABCD genut ero ctopoHy AD Ha OTpesku
AH=2 n HD=32. OuaroHanb napannenorpamma BD paBHa 40. Hamgute nnowanb
napannenorpaMmmMa.

JdononHutenbHasa YacTb
lMpu ebinonHeHUu 3adaHusi 9 3anuwume x00, o60CHOEaHuUe peweHuUs1 u
noJsiy4eHHbIlU omeem.
9. (3 6anna) PbibonoB nponsibin Ha Nogke OT NPUCTaHM HEKOTOPOE PaCcCTOSIHNME BBEPX
Nno TEYEHUIO PEKMU, 3aTeM Bpocun sKopb, 2 Yaca Nnosun poiby 1 BepHynca obpaTHo yepes 5
4YacoB OT Hadvana nyTewecTBusi. Ha kakoe paccTosiHMe OT MPUCTaHW OH OTNNMbIA, €cnu
CKOPOCTb TEYEHNSA PEKN paBHa 2 KM/Y, a cCOBCTBEHHAst CKOPOCTb JIOAKM 6 KM/4?

OTanoHbl OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3agaHus
OTtBeT B B B A 2,7 2 12 816 8

TeKyLWwun KOHTPOb
TeopeTnyeckue Bonpocsl

NMIAHNPYEMBIE PE3YJIbTATBI: OK 01, OK 03, OK 05, OK 07, OK 09

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C Konnedx
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1. Ccbopmynupyinte Teopemy lNudparopa.
2. Tlepeyncnute oCHOBHbIE OUrypbl B MPOCTPAHCTBE.
3. lMepeuncnute cnocobbl 3agaHns NIOCKOCTH.
4. lpopomknte TeopeMy: «EcnM ogHa w3 OBYX nNapanfesibHbIX  MpsMbIX

nepneHaukynapHa ninocKkoCTH, 10...»

5. lNpopomknte Teopemy: «Ecnn gBe napannenbHble MAOCKOCTU MepecekarnTes
TpeTben, TO...»

6. CdopmynunpyinTte onpegeneHne aByrpaHHoro yrna.

7. PackponTe NOHATME «Yron Mexay npsiMbiMm».

8. llepeuncnuTte B3aMMHOE pacnonoXxeHne ABYX MPsiMbIX B NPOCTPAHCTBE

9. Kakne npsimble HasblBalOTCA NapannenbHbIMU B NPOCTPaHCTBE?

10.Kakune npsiMmble Ha3bIBalOTCA CKpeLnBaoLWMMUCS B NPOCTpaHCTBE?
11.Kakune npsimble Ha3bIBalOTCA NepneHaNKyNapHbIMU B NPOCTPaHCTBE?
12.TMepeyncnmte B3aMMHOE pacnofioXXeHne NPsiMOn 1 MAOCKOCTU B MPOCTPaHCTBE.
13.PackpounTte NoHATUE «yron Mexay NpsiMon 1 NNOCKOCTLIO».
14.PackponTte NoOHATUE «NapannenbHOCTb NPAMON U MAOCKOCTUY.
15.PackponTte noHATNE «NepneHanKynapHOCTb NPSMON U MIAOCKOCTUY.

16. lNepeuncnute B3aMMHOE pacrnofnoXeHne ABYyX MNNIOCKOCTEN B NPOCTPaHCTBE.
17.PackponTe NoHATUE «Yron MeXxay NOCKOCTAMUY.

18.Packponte noHsaTne «napannenbHOCTb NIIOCKOCTENY.

19. PackponTe NOHATNE «NepneHaNKYNAPHOCTb NITIOCKOCTEN.

20.Kak HanTu paccTositHMe OT TOYKU A0 NPSIMORN?

21.Kak HanTu paccTosiHue mexay npsamMbiMn?

22.Kak HanTu paccTosiHMe Mexay NNOCKOCTAMMK?

23.MNpopomknte onpeneneHve: «llepneHgukynap — 3710...»

24 Tpoponmkute onpeaenenmne: «HaknoHHasa — aTo...»

25.Mpopomknte onpeaeneHne: «poekuns HaKNMOHHOM — 3TO...».
26.lNepeuncnnte ceoncTBa NapanfenbHOro NPOEKTUPOBaHUA.

27./13 yero coCTOMT NPSIMOYrofibHasa cCUcTema KoopamHaT B NPOCTpaHCTBE?
28.Ecnun To4yka nexuT B NIIOCKOCTU Xy, Kakas KoopauHaTta y Hee Hynesasn?
29.lNpuBeauTe NnpuMep KOOpANHAT TOYKM A, KOTOpasa SIEXUT Ha OCU Z.
30.PackponTte NnoHATME «BEKTOPY.

31.Kakne BeKTOpbl Ha3bIBAKOTCSA KOSMMHEAPHBIMU?

32.Kakne BeKTOpbl Ha3bIBaKOTCA NEPNEHONKYNAPHBIMUN?

KoHTponbHble paboTbi

MNepBasa yacTb
lMpu peweHuu 3adaHulli 1-4 3anuwume npaeusibHbIl omeem u3 4Yembipex

npeosiIoXKeHHbIX.

(1 6ann) Pacwundpynte KpaTkyto 3anuck: ac f.
A) Touka a NpMHaanNEeXnT NNOCKOCTK ; B) Touka a NpuHagnexuT npsamon £; B) npsamas
a NpMHaaneXxnT NNockocTu B; IN) Nnpamas a nepecekaeT NNOCKOCTb, f3.
2. (1 6ann) MNpambie AB n C[] ckpewumBatoTcs. Kakoe pacnonoxeHne MMeroT npsmble
AC n BO?
A) napanneneHble; B) nepneHankynapHele; B) ckpewmBatotes; 1) nepecekatoTcs.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C Konnedx
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3. (1 6ann) Kakne n3 sBektopos a(1,2,-3), c(3,6,-6), B(2,4,-6) konnuHeapHble?
A) a, B; b) ¢, B; B) a, c; ') KonnnHeapHbIX BEKTOPOB HET.
4. (1 6ann) OaHbl Toukn A(2,0,5), B(2,4,-2) C(-2,6,3). CepeamHon kakoro oTpeska

ansetca Todka M(0,3,4)?
A) AB; B) BC; B) AC; I') CB.

Btopasa yactb

lMpu ebinonHeHuu 3adaHul 5-10 3anuwume xo00 peweHUsi U rnoJly4eHHbIl omeem.

5. (2 6anna) Yepes koHuUbl oTpeska AB un ero cepeanHy M npoBefeHbl napannenbHble
npsMble, nepecekarLlime HEKOTOPYK MMOCKOCTb B Todkax A1, B1 n Mq. Hamgunte anuny
oTpeska MM1, ecnu oTpesok AB He nepecekaeT nnockocTtb U ecnn AA1=6,8cm, BB1=7,4cwm.

6. (2 6anna) MNpamele AC, AB n Al nonapHo nepneHaukynsapHel. Hangnte otpesok CL,

ecnn AB=5 cm, BC=13 cm, A1=9 cm.

7. (2 6anna) (2 6anna) OaHbl BekTtopbl a(-6,0,8) , B(-3,2,-6). Hangute ckanapHoe

npondBegeHne BEKTOPOB.

8. (2 banna) Haueptutb ky6 ABCIOA1B1C+[11. MNocTpountb Touky KEAB, Touky Me:C,

oTpesok PEEA1B1C1.

9. (2 6anna) MNpu KaknMx 3Ha4YeHWsAX 11 BEKTOPbI a (4,1,2), B(1,2,1) nepnenankynsipHbI?
10. (2 6anna) Odopmute nuct Bymarn A4 BepTUKanbHbIMU, FOPU3OHTANbHbLIMMU,
HAKMOHHBIMY MIMHUSIMU, UCMOMb3YS pasHble LIBETOBbIE OTTEHKN.

dTanoHbl OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9 10
3afaHus
OtBeTt B B A B 71 15 -30 - -1 -

OK3AMEHALMUOHHbIE 3AOAHUA

3apaHue 1. BbInoNHUTL 4ENCTBUS:
1. 52-721-32:(-8)
2. 6—0,48:(-0,6)
21
3. 2:(15+(-21+45)
1 1
4. TA-(-5+12:)
5. &6—24*2%—12
6. -—+441—27:3%
10 3
7. 05— (32+4>*2)
8 2

8. -24+(1,7-03:3)
5
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1 4

9. (0,4-2,38-3,452): 45 - 2§= -3

5 1
10.2— -2—:(0,6 - 3,28 -5,468)=3

14 4
11. (% -0,45)-0,8-0,21:0,2=-1,26

4
12. - 3,075 :1,5+0,5- ( 0,04—32—5 ) =-3,61
13.-1,25 + el :(l -2,5- Z)=—11,25
12 '3 8

15
14. (E -2,25)-0,16-0,42:0,4= -1,26
15. 0,6 +(0,15 - % )—0,042:0,4 =-0,24
16. (0,15—0,15-6,4):(—% +0,175) =4,05

3apaHue 2.

absiny

1. 3 doopmynbl Nnowagm TpeyronbHuka S = Bblpa3nTb CTOPOHY b.

absiny

2. N3 oopmynbl nnowagmn TpeyronbHuka S = BbIpa3unTb siny.

b
sin 8

3. /3 Teopembl cnHycoB ﬁ = Bblpa3nTb CTOPOHY b
b

a
4. /3 Teopembl CUHYCOB —— = e

BblpasuTb sin

d? sin ¢

5. N3 popmynbl nnowaan npsiMoyronbHuka S = Bblpa3nTb ANVHY anaroHanu d

6. /3 popmynbl nnowagm Tpaneumn s = azﬂh Bblpa3nTb BbICOTY A.

+b
: Mynbl NNOLaAN Tpaneuum s = =2 h BbIpa3uTb CTOPOHY a.
7. N3 o ouwa ane §==
8. N3 TeopeMbl KOcUHYcoB ¢? = a? + b? — 2abcos ¥ BblpasuTb BEMUYUHY COS Y.

9. N3 cbopmynbl nnowaan kpyra S = r? Bblpa3uTb paguyc r. Bce BennumHbl
NONOXUTENbHbIE.
3apaHue 3 PewnTb NnokasaTenbHOE ypaBHEHME:

1 5X—24 — 1
) 125
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2.

© ®

11.
12.

13.

14.

15.
16.

N oo kb=

8.
9.

10.
11.

12.

1

64

(1)3x+2 _ 625

5

4x—11=

2X+3 — 4_x—1

(B =2

537 = 0,04
G =)
22 = 16

2% -6:2+8=0

3% —6-3*-27=0

GRREND
7% —6-7+5=0

()" 5 -6 =0
() 47 () e
2:2% —5:242=0
3:3%-10-3*+3=0

3agaHue 4. PewnTtb norapndpmmyeckoe HepaBeHCTBO
log;(x—3) >0
log,(x—2) <1
lglx—7)>1
lg(x+9)<0
log,(2x+1) > 2
log;(x+5) <2

log, (X;—l) >0
Ig (%) <1
log,(x—5) <2

logs(7 —x)> 1
logi(2x+ 1) > -2
2

logys(3 —5x) < -3

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C Konnedx
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13. logs(3x+ 1) < 2

14. loglg >1
4

15. 10g0,5§ > =2

16. logg(4 — 2x) = 2

~ ® N o O R w N o

© N o O B~ e Db

3agaHue 5. HanTtu 3Ha4yeHune BbipaXeHns

. log, 28 — log, 4

.logy, 2 +1ogy, 3 +1log,, 7
. 3logy, 2+ 2log,, 3

. loge 2 +logg 3 + logg 6

log; 21 — log,;3 + log;9
logs 25 -log; 0,2 + 3
log, 2 — log,8+3

loge 18 — loge 3 + 2

3agaHue 6. PewnTtb TPUTOHOMETPU4YECKOEe ypaBHEHUE

2sinx+1=0
V3ctgx+3=0
2v/3tgx—6=10
cos2x =0,5

sin 2x = ?

tgxctgx + cosx =0

cos4x =1

V3tgx—3=0

y'(X) =3, ecnmn y(x) = 2cosx — 4

. Y'(x) =1, ecnn y(x) = 2sinx+13
1.
12.
13.
14.
15.
16.

y'(x) = 2, ecrim y(x) = 2cosx — 9
y'(x) =0, ecnn y(x) = 2sinx+ 6
y'(x) =-1,ecnn y(x) = 2sinx-7
y'(x) =v/3,ecrm y(x) = 2sinx+ 12
y'(x) =-1,ecnm y(x) = 3sinx+ 2x
y'(x) =1, ecnu y(x) = 2cosx+2x

3apaHue 7. Bblumcnntb
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1. cosa, tga,ctga, ecnu sina = 4/5 Tlh<a<m
2. sina, tga, ctga, ecnm cosa=-2/5 Tlh<a<m
3. cosa, tga, ctga,ecnu sina=-4/5 7r<a<3;7r
4. cosa, tga, ctga,ecnu sina=-1/5 7r<a<§7r
5. cosa, tga, ctga,ecnn sina =-0,6 T<a< %n
6. cosa, tga, ctga, ecnu sina = 3/5 Thhy<a<m
7.cosa, tga, ctga, ecnu sina = 4/5 Tlh<a<m

(0]

1.

2

10.
11.
12.
13.
14.y

15.
16.
17.

.cosa, tga, ctga,ecnu sina =- 3/5 3”/2 <a<?2m

3agaHue 8. Hantn nponsBoaHy0 yHKUUK, NCNONb3YyS nNpasuna

AndpepeHUNpOoBaHUA:

y =4x?

x3
y =sinx — X
y =tgx+ ctgx

y =xIn x

=- 4x3 + 5x
y=x3 -sin X
y= (3x% + 4)In x
y= 4x?-cos X

_x2—5

y_

eX
y= X -sin X

_ CcosX

Inx
y=x 3-cos x

y= x*-sin X

3apaHue 9. Hantm nponsBogHyo CroXHON GOYHKLUN:

y= e%/(x-5)
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y= cos (4x)?

y=tg (5x+x3)

3apaHuve 10. Hantn BTOpyo NpOn3BOAHYH (OYHKLINK:

4. y=ctg (8x - x?))

5. y= V5-x (x2- 3)
6. y=(4x3-3)?

7. y=In (5x - 4) + 1/(x+2)
8. y=(2-3x)*

9. y=sin 3x

10. y= cos 4x

11. y=tg 5x

12. y= ctg 8x

13. y=J5-x

14. y= (4x — 3)?

15. y=In 5x

16. y=(2-3x)*

1. y=2x*+5x3-x

2. y=-2x3+15x2-36x + 20
3. y=x-2Inx

4. y=e*+e*

5. y=Inx+sinx

6. y=3>+-3x*-8x-4
7. y=tgx+ctgx+X
8. y=x%+¢e¥

9. y= x3+2x-3

10. y=x°-2x-8

11. y= x5 + 3x%2 — &
12. y= e*+2x+4
13. y=2x3 + 2x2 -3
14. y= 7e*-=5sinx+3
15. y=4 + 3x — 2x?
16. y= 4lnx + - 2x°
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o N O o0~ ODN

9.

10
11
12
13

3agaHue 11. HanTu ckoOpoCTb 1 YCKOPEHUe TOYKN, OBUXKYLLENCS NO 3aKOHY:

S(t)= %+3t2 B MOMEHT BpemeHu t=2 cek

S(t)=t>-8t+4 B MOMEHT BpeMeHU t=3 cek

S(t)= 10t+18t%-2t> B MOMeHT BpemeHu t=1 cek
S(t)= 2sin§ B MOMEHT BpemeHu t=1cek

S(t)=t>+3t B MOMEHT BpemeHU t=3 cek
S(t)=2cost B MOMeHT BpeMeHu t=mr/3 cek
S(t)=3sint B MOMeHT BpemeHun t=n/3 cek
S(t)=1/3t3-3t?>+4 B MOMeEHT BpeMeHM t=2 cek
S(t)=t?+3t (M) B MOMEHT BpeMeHu t=3 cek
. S(t)= 12t+8t2-2t> (M) B MOMEHT BpemeHu t=1 cek
. S(t)=3t2-5t+4 (M) B MOMEHT BpemeHu t=3 cek
. S(t)=3t3+2t (M) B MOMeEHT BpemeHu t=3 cek

. S(t)=2t3+3t2 +1(M) B MOMEHT BpeMeHu t=3 cek

3apaHuve 12. Hantn nHtepsarnbl MOHOTOHHOCTM M TOYKM IKCTpEMyMa (PyHKL MK

. Y=2x%+5x+2

. y=x2-2x-8

. y=x3-9x%+24x - 12
. y=(1/3)x3-4x

. y=(1/3)x3-2x2-3x-4
. y=(1/4)x*+8x

. y=-(1/4)x4-x3-x2+7
. y=(1/3)x3-9x

y=3x%+x+2

. Y= 4X%+3x+2

. y=3x2- 4x+2

. Y=2x2-3x+1

. y=5x%+4x+3
3apaHune 13.

HanTn MHOXeCTBO NepBOOBpPa3HbIX PYHKLNN:
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o N OO 0o B~ WN -

—

N

3.

4.

5.

6.

7

8.

. y=4x5 —

Ly= 3x2-2x-4
Ly=5x4+x +1
. y=6x°-3x-7

2X - 2

Ly=x3+2x+ 3
.y=x3+3x%2-5
. Y=2X2+5x+2

. Y=X%-2X-12

Haitu HeonpeaeneHHbli nHTerpan (MeToaom HenoCpeaCTBEHHOrO MHTErpUPOBaHIS)
2
et + ifa_c+3\/9_c+;+n)dx

. J(sinx + 5 cosx)dx

G @h
[(Bx — 2)(4x + 5)dx

f(2x +5)(3 — x)dx

f 5xi—3 dox

(2% + 3%)dx

_l-[x+n.l'§—3x5 +£3——_ 12
x

+ 555}1’){
sin < x

3apaHue 14. Hantn HeonpeaeneHHbln HTerpan (MeTogoM 3amMeHbl NEPEMEHHON)

1 '[\/5x+
2 "'\/7)(
3 J.\/4x2 -1
J~ dx
o (Bx+2)
dx
5 J‘(7x+1)2
dx
6. J~5x—9
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I cos(4 - 3x)ix
N _[ (1 - 4x)dx
9. |cos(4x—3)dx

10. .(7x2 + 9)3xdx

1. .(sz -3 )4xdx

12, [3sin(2x +1)x
13. j(ldx

7x—3Y

14, I(7X3 —9)2 dex

3agaHue 15. Bolumcnutb onpeaeneHHbin nHTerpan

4

I 2xdx

(0}
4
I3x2dx
2. 1
5
I2dx
3. 2
4
I(Zx—S)dx
4. O
9
I?n/?dx
5. 1
8
I4%/¥dx
6. 1
4
JSVx3dx
7. 1
1
I10x4dx
g. O
9 f143x2dx
5
10. [, 2dx
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11.

12.

13.

14.

15.

16.

5 © o N g bk wbd =

4. BblumMcnutb

f04(2x — 5)dx
[, 3Vx dx
f01 10x* dx
9 dx
o
flz 2x3 dx

foz(x +3)dx

3apaHue 16. Boiumcnntb nnowanb purypbl, orpaHUYeHHON FIMHUAMM:

y =0 ny=-x(x+3)
y=0 ny = (x+2)(3-x)
y=0 ny=(1-x)(x+2)
y =0 ny =(2-x)(x+1)
y =0 ny=-2x(x+1)

y =0 ny=(1-2x)(x+1)
y=0 ny = (4-x)(x+1)
y =0 ny=-x(x+2)

y=4-x% y=0
.y=9—=x% y=0
.y=\/;,x=1,x=4,y=0

.y=x3+1,x=0,x=4,y=0
. y=x2,x=0,x=2,y=0

. y=x2+3 ,x=0,x=4,y =0

. y=x/;+ 1, x=4,x=9,y=0
L y=x3, x=-1,x=1,y=0

. Bbluucnute P,

3
Bbluncnntb s
Bbluncnutb Pg

G

5. Bbluncnutb A?

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C Konnedx
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C2
6. Bblumcnutb ?

7. Bblumcnuts Fs

8. Bblumcnutb 4

9. CkKonbKOo pasnu4yHbIX TPEX3HAYHbIX YMCEST MOXHO COCTaBUTb U3 5-Tn umdp 1,2 ,3,4, 5
npw yCrioBumu, 4YTO LNpbI HE MOBTOPSOTCA?

10. Bbl4MCNUTb KONIMYECTBO NepecTaHOBOK U3 4-X 35IEMEHTOB.

11. Ckonbkumun cnocobamm MOXHO pacrnpegenuTb Tpu NYyTEBKM B CaHATOPUA MexXay
LLUECTbIO XXenarwwmumm?

12. BbluMCnUTb KONNMYECTBO NEPECTAHOBOK U3 5-TW 31EMEHTOB.

3apaHue 18. Knaccmyeckoe onpeneneHmne BEPOATHOCTM COObITUSA
1. B ypHe 4 6enbix 1 6 YépHbIX Wapos. M3 ypHbl cnyyanHbiM obpasom 6epyT oauvH wap.
UemMy paBHa BEpPOSATHOCTb TOr0, YTO OH OKaXKeTCs YEPHbLIM?
2. B ypHe 4 6enbix, 11 CMHUX N 6 YEPHbIX LLApOoB. M3 ypHbI criydanHbiM obpa3om 6epyT
O4VH Wwap. Yemy paBHa BEPOSITHOCTb TOrO, YTO OH OKaxeTcst 6enbim?
3. B ypHe 8 kpacHblIX, 5 6enbix 1 6 YEpHbIX WapoB. 3 ypHbl crydYanHbiM obpasom 6epyT
OOVH wap. Yemy paBHa BEPOSATHOCTb TOrO, YTO OH OKaXeTCH YEPHbLIM?
4. B ypHe 8 kpacHbIX, 12 CMHMX 1 6 YEPHbIX WapoB. M3 ypHbl cnyyYyarHbiM obpasom 6epyT
O4VH wap. Yemy paBHa BEPOSAITHOCTb TOrO, YTO OH OKaXXeTCS KpacHbIM?
5. B ypHe 4kpacHbliX, 7 6enbix 1 3 YEPHbIX LWapOoB. N3 ypHbI criy4anHbiM o6pa3om 6epyT
O4VH Wwap. Yemy paBHa BEPOSAITHOCTb TOrO, YTO OH OKaXXETCS KpacHbIM?
6. B ypHe 4 kpacHblX, 5 3eneHbIX 1 3 YEPHbIX WapoB. 3 ypHbl crydanHbiM obpasom 6epyT
O4VH wap. Yemy paBHa BEPOSATHOCTb TOMO, YTO OH OKaXXeTCH YEPHbLIM?
7. B ypHe 3 KpacHblIX, 4 6enbiXx 1 7 YEPHbIX WapoB. 3 ypHbl crydYanHbiM obpasom 6epyT
O4VH Wwap. Yemy paBHa BEPOSITHOCTb TOFO, YTO OH OKaXXETCS KpacHbIM?
8. B ypHe 3 KpacHbIX, 4 3eneHbIX 1 7 YEPHbIX LWapoB. 3 ypHbl crydanHbiM obpasom 6epyT
O4VH Wwap. Yemy paBHa BEPOSATHOCTb TOMO, YTO OH OKaXXeTCH YEPHbIM?
9. Hantn BepoATHOCTL BbiNageHus 5 04KOB npu 6pocaHnm nrpanbHON KOCTMU.
10. Hantn BeposATHOCTL BbiNageHUs YETHOMO YnCra OYKOB Npu BpocCaHnKn UrpanbHOM KOCTH.
11. U3 cnoa KAJIbKYJTATOP BbiGMpaeTcsa ogHa 6ykBa. KakoBa BEpOSATHOCTb, UTO 3TO OykBa
n2
12. N3 cnoea KOHCIIEKT BbibunpaeTcs ogHa bykea. KakoBa BEpOATHOCTb, YTO 3TO OykBa K?

13. N3 cnosa CTYAEHT Bbibnpaetcs ogHa bykBa. KakoBa BEpOATHOCTb, YTO 9TO OykBa T7?

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C Konnedx
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14. N3 cnoea COYETAHUE BbibnpaeTtca ogHa byksa. KakoBa BEpOATHOCTb, YTO 3TO GykBa
E?
15. N3 cnoBa MATEMATWKA Bbibnpaetcs ogHa 6yksa. KakoBa BEpOSITHOCTb, YTO 3TO BykBa
A?
16. N3 cnoea BEPOATHOCTb BbibupaeTca ogHa bykBa. KakoBa BEpPOATHOCTb, YTO 3TO
oyksa O?
17. N3 cnosa PASMELLEHWE BbibupaeTca ogHa 6yksa. KakoBa BEpOSITHOCTb, YTO 3TO ByKkBa
E?
18. N3 cnosa CTATUCTUKA BbibupaeTcs ogHa 6yksa. KakoBa BEpOSAITHOCTb, YTO 3TO OyKBa
T?
3agaHue 19. BekTopsbl
1. [OaHbl BekTopbl: a(1;-2; 3) u b (2; 4;-1)
BbIYMCANTL KOOPAMHATHI BekTopa (23 + b) — (3 - 2b)
2. [aHbl BekTOpbl: 2(2; -2; 3) ” b (2; -5; -1
BbIUMCANTL KOOPAMHATHI BekTopa (33 + b) + (23 - b)
3. [HaHbl BekTOpbl: a'(1; -2; -2) 1 b (-1; 4; 1)
BbIuNCIINTL KOOpAMHATHI BekTopa (0,53 +b) + (@ - 1,5b)
4. [aHbl BekTopbl: a'(-1;-2; 3) 1 b (2; -3; 1)
BbluncnnTb KoopauHaThl BekTopa (a +2§) — (ﬁ - 1_5)
5. [HaHbl BekTOpbl: a'(1; -2; -4) u b (-2; 4; 1)
BbIUMCNUTL KOOPAMHATBLI BekTopa (3 + 4b) — (—33 - b)
6. [aHbl BekTOpbl: 2(1; 2; 3) 1 b (2; 4; -3)
Bbluncnutb KoopanHaTel BEKTOpa (0,—&5 + B) + (@ -1,3 E)
7. [OaHbl BekTopbl: a'(1; -2; -3) 1 b (2; 4; 1)
Bbluncnutb KoopanHaThl BEKTOpa (5’ + 1_5) - (@ - %)
8. [aHbl BekTOpbl: a'(1; 2; -3) 1 b (2;-4; 1)

Bbluncnnte KoopanHaThl BEKTOpa (5’ +2§) +@ - %)

3apaHue 20. CtepeomeTpuss (MHOrOrpaHHmMKN)

1. 3apaya. CTOpPOHbI OCHOBaHMMA MNPaBUITbHON YETbIPEXYFONIbHON YCEYEHHOM

nupammgpbl 12 n 16, 6okoBoe pedpo € NNOCKOCTbO OCHOBaHUA cocTasnseT yron 60°. Hantn
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nnowaab agnaroHasibHoro ce4eHunsd

2. 3apava. Hantn 60koBYyH0 NOBEPXHOCTb MPaBUIbHOW TPEYrofbHOW NPU3Mbl, €CNK

BbICOTa OCHOBaHWS NMPU3MbI 5‘/5, a anaroHarnb 60KoBOW rpaHu 26.

3. 3apava. Anochema OOKOBOW rpaHuM MpPaBUIbHOW YETbIPEeXyroribHOM nupamuibl

paBHa \/5, a yron mexgy anodemor M nIOCKOCTb OcCHoBaHua 60°. Hantn obbem
nupammapl.

4. 3apaya. CTopOHa OCHOBaHWUS NpaBUSTIbHOW TpPeyronbHOM NMpamMuabl pasHa 6¢m, a
bokosoe pebpo obpasyeT C NIIOCKOCTLIO OCHOBaHWUA yron 45°. Hantn obbem nupamuabi.

5. Bapayva. bokoBasi NOBEPXHOCTb MPaBUbHOM YETbIPEeXyrofibHOM NUpaMuabl paBHa
60 cm?, cTopoHa ocHoBaHMsA 6¢cM. Haitu o6bem nupamuapl.

6. 3apayva. BbicoTa npaBuUibHOW YeTbIPEeXyrofibHON Nupammnabl paBHa 3cM. bokosas
rPaHb ee HaKToOHeHa K M0CKOCTM OCHOBaHUA nog yrnom 45°. Hantn o6bem nnpamuabl

7. 3apava. BbicoTa npaBumibHOM YeTbIpexyrofibHON NupaMmmnasl pasHa 12cm. BeicoTa
ee 6okosou rpaHn 15cm. Hantn o6bem nupamugebi.

8. 3apava. MNnowaab OCHOBaHWA NPaBUITbHOM YETbIPEXYTONbHON NMpamMuabl paBHa
36 cm?, a ee 6okoBasi noBepxHoCTb 60 cm?. Haitn o6bem nupamuabl.

9. Bapayva. bokoBas rpaHb NPaBUSILHOWN YETbIPEXYTOSIbHOW NUPaMmUabl HAaKNMOHEHA K
NSIOCKOCTU OCHOBaHMA nog yrnom 60°. lNnowanb 0CHOBaHMS NpaBuibHOM YETbIPEXYTroNbHOM
nupamuapbl pasHa 16 cM?. Haiitu 60KoBYIO NOBEPXHOCTb

10. 3agaya. B ocHoBaHUM NpU3Mbl NIEXUT PaBHOCTOPOHHUI TPEYronbHUK, Nnowanb

KOTOPOro paBHa 9\/5. Hantn o6bem npmambl, ecnn ee BbICOTa B V3 pa3 60siblle CTOPOHBI
OCHOBaHUA

11. 3agaya. O6beM NpsAMON NpU3Mbl, B OCHOBAHUN KOTOPOW NEXUT PaBHOCTOPOHHUN

TPeyronbHUK, paBeH 18\/3, a BbICOTa Npu3aMbl paBHa 8. HanTu CTOpoOHYy OCHOBaHUS.

12. 3agaya. B npssmon TpeyronbHon npuame CTOPOHbI OCHOBAHUS paBHbl 3 CM, 4 CM,
5 cm, a BbicOTa paBHa 6 cM. Hantn ee NosiHyt0 NOBEPXHOCTb.

13. 3agaya. Hantu nnowaab NOBEPXHOCTU MPSIMOro napannenenunena, CTOPOHbI
OCHOBaHMSA KOTOPOro paBHbl 8 n 12 n obpasytoT yron 30°, a 6okoBoe pebpo paBHO 6.

14. 3agaya. Bblumcnvte nOMHyw MNOBEPXHOCTb WM AMaroHanb MNPSIMOYrosfibHOro
napannenenunena, ecnun ero NIMHENHbIe U3MepeHnsa 1 x 2 X 2 cm.

15. 3agava. bokoBasi NOBEpPXHOCTb NpaBubHOM 4-XyronbHon npuamMsl pasHa 40 cm?,

a nonHas — 90 cm? . Hanaute o6bem nNpuambi.
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16. 3agaya. CTOpPOHbI OCHOBaHUA NPSIMOYroNbHOro nNapannenenunena pasHol 3 u 4
CM, a ero rnomnHas NnoBepxHOCTb paBHa 66 cm? HaiiTn o6beM napannenenuneaa

17. 3apava. Beluncnute guaroHans kyba ¢ pebpom 5 cm.

18. 3agaya. B npaBunibHOM 4-XyroribHOM YyCeYeHHOM nupamuge BbicoTa 63 CM,
anogema 65 cM, a CTOPOHbl OCHOBaHW OTHOCATCH, Kak 7:3. OnpenenuTb CTOPOHbI
OCHOBaHWN.

3apaHue 21. CtepeomeTpusa (Tena BpaLleHns)

1. 3apava. bokoBasd nNOBEPXHOCTb UMNMHOPA pas3BepTbiBaeTcA B KBagpaT Cco
CTOpOHOWN 2cM. HanTtu obbem uunuHapa.

2. 3apavya. Hantm pagumyc OCHOBaHMS MPsIMOrO KpPYyroBoro KOHyca, €ecnv ero
obpasytouwas 5, a BbicoTa 4.

3. 3apava. BebicoTa umnnmnHgpa Ha 6cm Bonblue pagunyca OCHOBaHUA, a MNoJiHadA

noBepxHOCTb paBHa 112 7% cm?

4. 3apaya. OceBoe ceyeHve uunuHgpa - KBagpaT, AuaroHanb KOTOpOro 6v2
Hantn 6okoByo NOBEPXHOCTbL U 06BEM LUnMHApPA.
5. Bapava. OceBoe ceyeHMe KOHyCa — PaBHOCTOPOHHWUI TpeyrosnbHuK. [lonHas

NoBepPXHOCTb KOHyca 18. HanTn nnowanb 0OCHOBaHUSA KOHyca.

6. 3apaya. Pagnycbl OCHOBaHUI yCEYEHHOTO KoHyca paBHbl 3 1 10, a o6bem 112 7
. Hantn BbicoTy 1 06pasytoLLyto 3TOro KoHyca.

7. 3apava. OceBbiM CeYEHMEM LMNMHAOPA SBNSIETCS KBagpaT, AMaroHanb KOTOporo

paBHa 6\/5. HanTtu nnowagb NonHON NOBEPXHOCTU LMMHApa.

8. Bapava. lMnowaab 6GOKOBOW MOBEPXHOCTM KOHyca BTpoe 6onblle nnowaau
ocHoBaHus. Hantn o6bem koHyca, ecnv pagnyc OCHOBaHUS 2CM.

9. Bapauva. OceBoe ceyeHMe KOHyCa — PaBHOCTOPOHHWUN TpeyronbHuK. lNMnowaab

BOKOBOW NOBEPXHOCTM KOHYca paBHa 5cm2. HalTu nnoLuanb nonHon noBepxXHOCTH.

10. 3agaya. B nonHom kOHyce nnowagb OCHOBaHMs paBHa 9 7T cm2. Mnowanb
0CEBOro cevyeHns 6¢m2. BbluncnnTb 06beM KoHyca.

11. 3agava. Bblumcnute 06beM paBHOCTOPOHHEro KOHyca, ecnv ero obpasykouias
paBHa 9 cwm.

12. 3apgaya. Obpasyrouias koHyca paBHa 12 cMm 1 coCcTaBnsieT C OCHOBaHWEM yron 45°.
Bbluncnnte o6bem KoHyca.

13. 3apgava. lnowagb OCEBOro CeYeHUs pPaBHOCTOPOHHEro KOHyca paBHa 9‘/5.
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BblumcnnTtb 06bem KoHyca.

14. 3apava. Obpasyrowasn uunmHapa paBHa 9, a guaroHanb OCEBOro CeYeHust paBHa

15. Hantn o6bem unnmHapa

15. 3agava. [JuameTpbl OCHOBaHUM NPSMOro KPYroBoro yCce4eHHOro KoHyca paBHbl 6

cM 1 12 cm, BbicoTa 4 cM. Hangute obpasyroLyo yCe4eHHOro KoHyca.

16. 3agava. Wap paguyca 40 cm kacaeTcsl nMrockocTM B Toyke A. Toyka nexuT B

MJIOCKOCTN KaCaHnA Ha paCCTOAHUN 9 c™m oT Toukun A. Hangunte paccTtodaHne OT LeHTpa wapa

0o Touku B.

17. 3agayva. BeicoTa nonHoro koHyca 15 cm, a 06bem 320TT cM?. BblMUCUTL NOMHYH0

NOBEPXHOCTb KOHYCa.

| C.26/28

OGpaseL, 6uneToB ANA 3K3amMeHa

JK3aMeHaUMOHHbIN 6uneTt Ne12

SAJAHVE ONA SKSAMEHYIOLWEMOCAH:

Ob6sa3arenbHas YacTb
Mpwu BbinonHeHun 3apgaHMn 1-12 3anuwnTe X0 peLIeHUA U NONYyYeHHbIN

OoTBeT.

1. (1 6ann) Belumcnure: 2sin(11/6)+2cos(11/3)

2. (1 6ann) Ha pucyHke
XMPHbIMU TOYKaMM NOKa3aHO CYyTOYHOE
KONMMYeCcTBO OCaAKOB, BbiNagaBLUUX B
Anuncte ¢ 7 no 18 pekabpsi 2001 roga.
Mo ropu3oHTann ykasblBalOTCA Yncna
Mecsua, No BepTUKanm — KONM4eCcTBO
0CajKoB, BbIMaBLLNX B
COOTBETCTBYHOLNMN JeHb, B
MunnumeTpax. [Ana  HarnsgHocTu
XUPHbIE TOYKN HA PUCYHKE coeaMHeHbl NuHMen. OnpeaenuTe No PUCYHKY, CKOSTbKO
AHen Bbinagano 6onee 2 MMNNMMETPOB OCaAKOB?

3. (1 6ann) CToumMoCTb YCNyr YacTHOro ansanHepa Bo3pocra Ha 10%.
OnpeaenuTb, CKONbKO CTOUNM YCAYrn An3anHepa 4O NOAOPOXKaHWS, eCriv nocne
KnueHT 3annaTtun 55000py6?

4. (1 6ann) Ha Tapenke 16 nMpoxkoB: 7 ¢ pbibon, 5 ¢ BapeHbeM n 4 ¢
BuwHen. KOnsa Hayrag BbibupaeT OanH NMPOXOK. Hanante BEpOATHOCTbL TOrO,
YTO OH OKaXXeTCsl C BULLIHEN.

5. (1 6ann) Hangute 3HayeHune BblpaxkeHus logz2 + logs 32

o V7-6x=7.
6. (1 6ann) Hangute KOpeHb ypaBHEHMS
7. (1 6ann) Pewwute HepaBeHcTBO 2*° > 64. B oTtBeT 3anuwute
HaMMeHbLLEE NOJSOXKNUTENBHOE YNCIIO.
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8. (1 6ann) Haiigute kopeHb ypaBHerust X 2 4
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9. (1 6ann) Hangute npousBogHyt dyHKUMM B Toyke  Xx=0:
y:%x4—6x2+7x—1

10. (1 6ann) Kactprond, odopMieHHas no WuHAuBUAyarbHOMY 3akasy,
nmeet copmy umnuHgpa. Beicota kactptonu 35 cMm, gnameTtp ocHoBaHus 20 cm.
Paccuntante BMeCTUMOCTb JaHHOM MNOCYAbl, AESNIEHHYIO Ha TT.

11. (1 6ann) Hangute nnowanb purypbl, U30OpaeHHON Ha pUCYHKe

A

.
\

S

12. (1 6ann) Teno aBuxeTcsa no 3akoHy S(t)=3t?+5t (M) Haiitu ckopocTb
Tena yepes 1c nocne Havyana gBUWKEHUS.
JononHutenbHasa YacTb

lNpu ebinonHeHuu 3adaHuti 13-16 3anuwume xo00 peweHusi U NoJsly4YeHHbIl
omeem

13. (3 6anna) Bbluncnute nnowagb yvacTka CTona, OTBEAEHHOro Ans
npeseHTaumm paboT gu3anHepa Bacunusa, nepMmeTp KOTOPOro OrpaHMYnBatoT NNHUM
y=x2-2x-2 1

y=-x?+2. BbinonHute yepTtex. OTBeT AaiTe B KBaAgpaTHbIX MeTpax.

14. (3 6anna) Pewwute ypaBHeHue sin’x - 2sinx=0. B oTeBeT 3anuwuTe
KONMYECTBO peLUleHun, npuHagnexawmx npomexyTky [0; 47 ]

15. (3 6anna) Hangute o6 bem MHOrorpaHHuka, n3obpaxeHHOro Ha pucyHke
(BCe oByrpaHHble yriibl NpsMbIE).

! 1

(<)

16. (3 6asina) 3akas Ha 126 OTKPbITOK NEPBLIN AN3anHEp BLINOMHAET Ha 5 YacoB
ObicTpee, YeM BTOpo. CKOMbKO OTKPbLITOK 3a Yac U3rotaBnuBaeT Nepsblin AM3anHep,
€Cnn N3BECTHO, YTO OH 3a Yac MOXeT MPUroTOBUTb Ha 5 OTKPbITOK BosbLLe BTOPOro?

OTanoHbl OTBETOB:

Homep 172 3 4 5,6 7|8 9| 10 (11|12 13|14 | 15| 16
3agaHus
OTtBeT 213|500 025(6|-7|1| - |71350(15|11] 9 | 5|6 |13

TbIiC 10

4 CBepeHMUA 0 (hoHAEe OLLEHOYHbIX CPeACTB M ero cornacoBaHumn
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®oHO OLUEHOYHbIX CpeAcTB Ans arTecTaumm no ydebHowm gucuumnnudHe OO.07
«MaTtemaTunka» npegcraBnseT cobon KOMMOHEHT OCHOBHOW OBpasoBaTenbHOM NPOrpammbl
cpegHero npodyeccuoHanbHoro obpasoBaHust no cneumansHoctn 23.02.07 TexHuuveckoe
obcrnyXnuBaHMe U PEMOHT aBTOTPAHCMNOPTHLIX CPeACTB.

®doHAO OUEHOYHbIX CpeAcTB paccMOTpeH M ofobpeH Ha 3acefaHuuM MeToaUYecKoW
Kommceum «MatemaTtmkm n uUsmnkny.

MpoTtokon Ne 9 ot «21» mas 2025 .

MpeacepaTtenb METOONYECKOWN KOMUCCUM /E.A. PycakoBal.
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