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1 NMacnopT ¢poHAA OLLEHOYHbIX CpeacTB

1.1 ObnacTb npuMeHeHnAa PoHOa OLEeHOYHbIX CpeacTB
®oHO OLEHOYHbIX CPeACTB MpefHasHayeH Ofsl OLUEHKN pe3ynbTaToB OCBOEHUS

yuyebHon gucumnnuiel O0O.07 MatemaTuka.

1.2 Pe3ynbTaTbl OCBOEHUA Y4€OHOW ANCLUNIIUHbI

B pesynbTate wu3dyyeHus yvebHoOM AuCUMNIMHBLL Yy oOby4varowmxcs opMUpyoTCs
3AfIEMEHTbI CreayLwmx obLmMx KOMNeTeHLNIA:

OK 01. Bbibupatb cnocobbl pelleHna 3agady npodeccuoHanbHOW LesTenbHOCTU
NPUMEHNTESbHO K pasfiMyHbIM KOHTEKCTaM;

OK 02. Ncnonb3oBaTb COBPEMEHHbIE CPeACTBaA NMOMCKa, aHanmsa u MHTepnpeTaumm
MHdOpMaLUUM N MHPOPMALIMOHHbIE TEXHOSOMMN A5 BbINOSTHEHNA 3a4a4 Npod)eCccrMoHarbHom
AeATernbHOCTY;

OK 03. lMnaHupoBaTb ¥ peanu3oBbiBaTb COOCTBEHHOE MNpodecCnoHanbHoe |
NIMYHOCTHOE pas3BUTUE, NpeanpuHUMATENbCKYI0 AeATEeNbHOCTb B MNpodheccnoHanbHOM
cepe, MCnonb3oBaTb 3HAHMA NO (PUHAHCOBOW FPAMOTHOCTU B PasfINYHbIX XU3HEHHbIX
CUTyaumsiX;

OK 04. 3dhdhekTnBHO B3anmMoaencTteoBaTb U paboTaTb B KONEKTUBE U KOMaHAe;

OK 05. OcyLwecTBnATb YCTHYIO Y MUCbMEHHYI0 KOMMYHUKALMIO Ha rocyaapCTBEHHOM
a3blke Poccuiickon Pepepauum ¢ y4eTtoMm OCOBEHHOCTEN COUMANbHOIO WU KyNbTYPHOrO
KOHTEKCTa;

OK 06. TposaBnaTtb rpaxgaHCKO-NaTpUOTUYECKYH MO3ULMID, LOEMOHCTPUPOBATH
OCO3HaHHOe NoBefeHMe Ha OCHOBE TPaAMUMOHHbIX 00Le4YenoBeyecknx LLeHHOCTEN, B TOM
yucre € y4eToM rapMOHM3aUMM MeXHaUMOHAmNbHbIX WU MEXPENUrnMo3HbIX OTHOLUEHUN,
NPUMEHSATb CTaHOAPTbl aHTUKOPPYMNLMOHHOIO NOBELEHWS;

OK 07. CopgencrtBoBaTb COXpaHEHWUIO OKpPYXatlolen cpenbl, pecypcocbepexeHuto,
NPUMEHATb 3HaHWss 06 M3MEeHeHWM KnumaTa, npuHUMnbl 6epexnuBoro npoun3BOACTBA,

appeKkTMBHO AeNCTBOBaTL B Ype3BblYaMHbIX CUTYaLUAX.

Tabnuua 1- MNMnaHnpyemble pesynbTatbl 00y4yeHus

Kopg MHpukaTopbl PesynbTaTt 06y4yeHus
¢opmupyembIxX | JOCTUXKEHUA
KOMMeTeHLUNn KOMMeTeHuun

OK 01 CnocobGeH: 3HaThb:

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHasy, xpaHsauwemycs 8 1C Konnedx
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Kon

¢opmupyembIx
KoMneTeHLuun

NHaukaTopsbl
AOCTUXKEeHUs
KOMMNeTeHUuun

Pe3ynbTaTt 06y4eHus

pacnosHaBaTb
3agavy n/unu
npobnemy B
npodeccuoHansHOM
n/vnn coumanbHoOM
KOHTEKCTE;

30 01.01 akTyanbHbil  npodeccuoHanbHbIN U
coumanbHbIA KOHTEKCT, B KOTOPOM Npuxoantcs pabotatb u
KNUTb;

30 01.02 OCHOBHble WCTOYHUKM WHOPMaLUN U
pecypcbl Ang  pelweHua 3agad4y M npobrnem B
npodeccnoHanbHOM M/unm coumanbHOM KOHTEKCTE;

30 01.03 anropuTMbl  BbINOMHEHMsT paboT B
nNpodeccnoHanbHOM 1 CMEXHbIX 06nacTsx;

30 01.04 meTtoabl paboTbl B npodeccuoHanbHom wu
CMEXHbIX cdepax;

30 01.05 cTpykTypy NnaHa Ans pelleHns 3agay;

30 01.06 nopsiAoK OLEHKM pe3yrbTaToB.

YmeThb:

Yo 01.01 pacnosHaBatb 3agayy w/mnu npobnemy B
npodeccnoHanbHOM M/unm coumanbHOM KOHTEKCTE;

Yo 01.02 aHanusmpoBaTb 3agadvy w/unu npobnemy wu
BblAENsSATb €€ COCTaBHbIE YacCTH;

Yo 01.03 onpegenaTb 3Tanbl peleHns 3agayu;

Yo 01.04 BbisgBAsATb UM 3PdPEKTUBHO  UCKATb
nHdopmaumo, HeobXooUMYH ANs pelleHns 3agadn n/unu
npobnemsl;

Yo 01.05 cocTtaBnaTb nnaH AeNcTBUS;

Yo 01.06 onpeaensitb HeobxoauMble pecypchl;

Yo 01.07 BnageTb akTyanbHbiMM MeToaamu paboTtbl B
npodeccroHanbHON N CMEXHbIX cdepax;

Yo 01.08 peann3oBbiBaTb COCTABMEHHbIN MNNaH;

Yo 01.09 oueHuBaTb pe3ynbTaTt U NOCMNEACTBUS CBOUX
OENCTBUN

OK 02

CnocobGeH:
aHanuaupoBaTb
3agadvy n/nnn
npobrnemy n BbIJENATH

€€ cocTaBHble YacTu;

3HaThb:

30 02.01 HomeHknaTypa MHPOPMAaLMOHHbIX

WUCTOYHMKOB, MPUMEHSIEMbIX B NPOdECCUOHATBHON
OeAaTenbHOCTY;

30 02.02 nprembl CTPYKTYpPUPOBaHNSA UHGOPMaL UK

30 02.03 dopmaT oopmMmneHnss pesynbTaToB nomucka
MHdopMaLmM, COBPEMEHHbIE CpPEeACcTBa W YCTPOWCTBA
nHdopmaTmsaunm

30 02.04 nopsagok MX MPUMEHEeHMS U NporpammHoe
obecneyeHne B NpodeCCMoHanbHON AEATENBLHOCTU B TOM
yucrne ¢ Mcnonb3oBaHMeM LMGPOBbIX CPEACTB

YmeThb:

Yo 02.01 YMeHus: onpefensaTb 3ajayv Ons novcka

nHpopmauuu;

Yo 02.02 onpegenaTb HeobxoauMble WCTOYHUKM
MHdopmMauuu;

Yo 02.03 nnaHMpoBaTtb npouecc NouckKa;

CTPYKTYpMpOBaTb Nony4yaemMyt uHcdopmaumo

Yo 02.04 BblaensaATb Havbonee 3Ha4YMmMoe B nepevHe
MHpopmauum

Yo 02.05 oueHuBaTb
pe3ynbTaToB noucka

Yo 02.06 odopmnaTb pesynbTaTbl NOUCKa, MPUMEHATL
cpeactea MHAOPMALUMOHHBLIX TEXHOMOMMW Afs peLleHus
npodeccnoHarnbHbIX 3agay

Yo 02.07 ncnonb3oBaTb COBPEMEHHOE MpOrpamMmHoOe
obecneyeHune

Yo 02.08 wucnonb3oBaTb pasnuyHble LMPPOBbIE
CcpeAcTBa Ans pelleHns npogeccuoHanbHbIX 3agad

NpakTn4eckyro 3Ha4YMMOCTb

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx

lMposepb akmyanbHOCMb 8epcuu o opuauHasy, xpaHsauwemycs 8 1C Konnedx
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Kon NHaukaTopsbl PesynbTat 06y4eHus
¢opMmupyemMbIX | JOCTUXKEHUA
KOMNEeTEeHLMN KomMneTeHUuu
OK 03 CnocobeH: 3HaThb:
COCTaBUTb nnax 30 03.01 cofepxaHue aKkTyanbHow
OEeNCTBMA; onpenenuTb | HOPMaTUBHOMPABOBOW JOKYMEHTauuu;
HeobxoaMMble 30 03.02 coBpemeHHasi Hay4YHasi 1 npodeccnoHaneHas
pecypcel; TepMuHonorus
30 03.03 BO3MOXHbIE TpaekTopun npodeccmoHanbHoro
pa3BuUTMSA N camoobpa3oBaHus
30 03.04 OCHOBbI npeanpuHMMaTenbCKOn
OesTenbHOCTU; OCHOBbI (PMHAHCOBOW rPaMOTHOCTM
30 03.05 npaBuna pa3paboTkn 6GM3Hec-NnaHoB
30 03.06 nopsiaok BbICTpanBaHUS Npe3eHTaunm
YmeThb:
Yo 03.01 onpegensaTb aKkTyanbHOCTb
HOpMaTUBHOMNPABOBOW OOKyMeHTauum B
npodeccnoHaneHon AeATenbHOCTU
Yo 03.02 npumeHsTb COBPEMEHHYIO  Hay4HyIo
npodeccuoHanbHy TEPMUHONOTNIO
Yo 03.03 onpegensTb M BbiCTpaMBaTb TpaeKkTopuu
npodeccnoHanbHOro pa3BuUTUs U camoobpasoBaHUs
Yo 03.04 BbissBNATb [JOCTOMHCTBA W HeOocTaTKu
KOMMepYeCKon naeun
Yo 03.05 npeseHTOBaThL MOEN OTKPbLITUS COBCTBEHHOTO
Jena B npodeccuoHanbHOM AesTeNbHOCTU; OGPOPMISATHL
Bu3Hec-nnaH
Yo 03.06 paccuuTbiBaTb pasMepbl BbiNAat Mo
NPOLIEHTHbIM CTaBKaM KpeauTOBaHMWSA
Yo 03.07 onpegensTb WHBECTULIMOHHYIO
npuBnekaTenbHOCTb KOMMEPYECKMX MAOEW B  paMKax
npodeccnoHanbHON OeATenbHOCTH
Yo 03.08 npeseHTOBaTL OU3HEC-MAEID
Yo 03.09 onpegensatb UCTOYHMKN (OPUHAHCUPOBaHUS
OK 04 CnocobeH: 3HaThb:
OpraHn3oBbLIBaTb 30 04.01 ncuxomnoruyeckMe OCHOBbI AeATerbHOCTU
paboTy KOMnekTMBa W | KONSMeKTUBA, MCUXONOrM4yeckne ocCobEHHOCTU NINYHOCTY;
KOMaHbl; 30 04.02 ocHOBLI NPOEKTHON AEeATENbHOCTH
B3aMMoOaencTBoBaTb C YmeTb:
Konneramu, Yo 04.01 YMeHus: opraHn3oBbiBaTb paboTy KONNeKkTnea
PYKOBOACTBOM, N KOMaHAabl;
KNMeHTamm B Xonde Yo 04.02 B3aumogenctBoBaTtb C  KOmnneramu,
npodeccuoHansHom PYKOBOACTBOM, KNMEHTaMuM B XOA4e NpoddeCcCHMOHarbHOM
OEATENbHOCTU OEeATenbHOCTU
OK 05 CnocobeH: 3HaThb:
nposBNATH 30 05.01 ocobeHHOCTM coumanbHOrO U  KynbTYPHOrO
TONepaHTHOCTb B | KOHTEKCTa;
paboyeM KonnekTuBe 30 05.02 npaBuna odopMneHns [OOKYMEHTOB W
NMOCTPOEHMS YCTHBIX COOBLLLEHUN
YmeTb:
Yo 05.01 YMeHus: rpamoTHO manaraTb CBOM MbICNIN U
0popMNATbL AOKYMEHTbI N0 NpodheccnoHanbHoOn TemaTuke
Ha rocygapCTBEHHOM $3blKe, NPOSIBIIATb TONEPAHTHOCTL B
paboyeM KonnekTnee
OK 06 CnocobeH: 3HaThb:
nposABNATH 30 06.01 3HaHus: CYLLHOCTb rpaXaaHCKo-NaTpuoTNYECKON
rpakgaHcKo- nosuuum, obLeYenoBevYeckux LEeHHOCTEN;
NaTpuUoTUYECKYHO

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHasy, xpaHsauwemycs 8 1C Konnedx
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I'IpVIMeHﬂTb 3HaAHN4A
06 n3ameHeHumn
Krvmara, npuHUmnbI

Kon NHaukaTopsbl PesynbTat 06y4eHus
¢opMmupyemMbIX | JOCTUXKEHUA
KOMNEeTEeHLMN KomMneTeHUuu
no3unuuio, 30 06.02 3HaummocTb NpodeccuoHanbHOM AesATeNbHOCTH
OEMOHCTPUpPOBaTh no crneumanbHOCTY;
oco3HaHHoe noeegeHve | 30 06.03 ctaHgapTbl aHTUKOPPYNUMOHHOIO MOBEAEHUA U
Ha OCHOBE | MOCNEeACTBUSA €ro HapyLLEHUs
TpaaNLUNOHHbIX YmeTth:
obLLeyenoBeYecknx Yo 06.01 YwmeHua: onucbiBaTb 3HAYMMOCTb CBOEN
LeHHoCTEN cneunanbHOCTY;
Yo 06.02 npumeHATb CTaHAapTbl aHTUKOPPYMNLWMOHHOIO
nosefgeHus
OK 07 CnocobeH: 3HaThb:
COXpaHsATb 30 07.01 3HaHuA: npaBuna aKonornvyeckon 6esonacHoCTH
OKpY)XaloLLyto cpeay, npv BeAeHUn npodeccrnoHanbHom AeaTensHOCTY;
pecypcocbepexeHunto, 30 07.02 ocHOBHble pecypcbl, 3a0elCTBOBaHHble B

npodeccnoHaneHoOn OeATENbHOCTMY;
30 07.03 nytn obecneyeHus pecypcocbepexeHns
30 07.04 npyHuunbl 6epexxnmMBoro NPoM3BOACTBA

Bepexnusoro 30 07.05 oOcCHOBHble HanpaBneHuss  U3MEHEeHWs
npon3BoACTBa, KNMMaTUYECKNX YCITOBUI permoHa

3P HEKTUBHO YMmeTh:

JencTBoBaTh B Yo 07.01 YMeHusi: cobntogatb HOPMbl 3KONMOTMYeCKon
Yype3BblYalrHbIX 6esonacHocTy;

cuTyaumsx Yo 07.02 onpeaensaTtb HanpaBneHus pecypcocbepexeHus

B pamkax npodeccUoHanbHOW  AesiTeNbHOCTU MO
cneumansHOCTW, OCYLLECTBNATL paboTy ¢ cobnoaeHuem
NpUHLMNOB 6epexnuBoro NPon3BoACTBa

Yo 07.03 OpraHn3oBbIBaTb npodeccuoHanbHy
OEATENbHOCTb C  Y4EeTOM  3HaHUA 006  M3MEHeHWUM
KMMMaTWU4ECKMX YCMOBUIN pervMoHa

2 MNepeyeHb OLLEHOYHbIX CPEACTB U KpUTEpPUU OLleHUBAHUA

2.1 K oLeHOYHbIM cpeAcTBamM BXOAHOINo KOHTpOJiA ycneBaeMoOCTU OTHOCATCA.

- 3ajaHUs ANs BXOOQHOMO KOHTPONS.

2.2 K oueHOYHbIM cpeacTBaM TeKyLero KOHTPosisl ycneBaeMoCTU OTHOCATCS:

- TeopeTnyeckme BonpochI;

- KOHTpONbHas paboTa.

2.3 K oLeHOYHbIM cpeacTteam and npomex(yTquoﬁ aTtTecTtaulnun OTHOCATCA:

- 9K3aMeHaUuMNOHHbIE 3adaHnA;

-npmMepbl 3K3aMeHaLUMOHHbIX ouneTos.

2.4 Kputepumn oueHKU pe3yrnibTaToB OCBOEHNS y4eBOHOM ANCLUMNINHDI

Kputepum BXOAHOIO KOHTPOSS:
BxoaHOM KOHTPOMb COCTOUT M3 3adaHuK, B3ATbIX M3 OTKPbLITOro 6aHka no matemaTuke.
Ha BbinonHeHve 3agaHuii BXOOHOrO KOHTpons gaetca 1 akagemuyeckuin yac (45 MuHyT).

BxogHOM KOHTPONb COCTOUT UX 2-X YacTen: ob6a3aTenbHON 1 ONONHUTENBbHOMN.

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHasy, xpaHsauwemycs 8 1C Konnedx
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Ob6sas3atenbHas 4acTb COLEPXUT 3adaHus MUHUMAanbHOro 06s3aTenbHOro YPOBHS,
AONONHUTENbHAsA YacTb — Bonee CrnoXxHble 3agaHuns.

Mpn BbINONHEHWWM 3agaHuMi TpebyeTcAa NpeacTaBuUTb XO4 pPeLeHus W ykasaTb
NnosiyyeHHbln OTBeT. [lpaBuUNbHO BbLINOMIHEHHOE 3ajaHne w3 obs3aTenbHOM 4YacTu
oLeHuBaeTca B oauH Gann; npaBuibHOE BbINOMIHEHWE 3a[aHUN OOMOSHUTENbHOM YacTu
oueHuBaeTtca 3 6annamm nnn 1-2 6annamm 3a 4YacTU4HOE peLLEHME.

banneol, noJjiyv4eHHble 3a BCE BbIMNOJIHEHHbIE 3aaHNA, CYMMUPYHOTCA.

LLikana nepeBoaa 6annoB B OTMETKU NO NATUOanNnbLHOM cucteme

OTmeTKa Yucno 6annos,
Heob6xoaMMoe Ansi NoNyYeHUsi OTMETKU
«3» (ygos.) 7-9
«4» (xopoLuo) 10-12
«5» (0TNMYHO) 13-15

Kputepum TeKyLlero KOHTpons:

TeKyLWnn KOHTPOMb NMPOBOAATCA BO BPEMSI ayAMUTOPHbLIX 3aHATUW MO MaTemaTuKke B
COOTBETCTBUUN C y4ebHbIM NnaHoM n paboyven nporpammbl OY.10 «MaTtemaTuka» no BcemMm
pasgenam nporpaMmmbl. TeKyLWUA KOHTPOSlb COCTOUT M3 OBYX 4acTen: TEOPeTUYeCKOn u
npaktmnyeckon. MNMpu aTom obyyatoLmecs nonyyaoT BE OTMETKMW.

TeopeTnyeckas YacTb NPOXOAMT B hOpMeE YCTHbIX OTBETOB: 0by4vatoLmMecs BbITArMBatoT
NATb KapTOYeK C BONpocamMu, 4at0T MOSHbIA OTBET (CO CMMCKOM BOMPOCOB Oby4aroimecs
3HaAKOMATCA B Hayarne usyyeHus pasgena).

LLikana nepeBoaa 6annoB B OTMeTKX MO NATUGANNbLHONW CUCTEMe

OTmeTKa KonunyectBo BepPHbLIX OTBETOB Ha TeopeTn4eckue BOonpocChbl

«3» (ynos.) 3
«4» (XxopoLLo) 4
«5» (0TNIMYHO) 5

3agaHuns npakTU4eckon Yactu (KOHTPOSibHblE paboTbl) YaCTUYHO B3ATbl U3 OTKPLITOrO
6aHka EIN3 n BINP no matemaTtuke.

Ha BbINOnHeHMe KOHTPOMbHON paboTbl N0 MatemaTuke gaetca 1 akageMmdeckmi Yac
(45 MUHYT).

KoHTponbHass paboTta coctouT ux 2-X 4acten. B nepBon 4actu npegnaraetcs

BbINOMNHUTL 4 3adaHus — BblOpaTb MPaBUNbHLIA OTBET M3 YeTbIpeX NpeasiokKeHHbIX. Bo

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHasy, xpaHsauwemycs 8 1C Konnedx
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BTOPOW YacTu npegnaraeTcs BbIMONHUTL 6 3a4aHU — 0POPMUTL X0, peLLeHNS U 3anucaTb
NnoJsly4YeHHbIN OTBET.

3a npaBunbHOE BbINOMHEHNE NOBOro 3agaHnsa NepBon YacTn oby4varowmimnca nonyvaet
oavH B6anna. MNpaBunbHOE BbINOMHEHWE 3a4aHU BTOPOW YacTu oueHuBaeTcsa 2 Gannamu
unu 1 6annom 3a YaCcTU4Hoe peLLeHue.

banneol, noJjiyvyeHHble 3a BCE BbIMNOJIHEHHbIE 3aaHNA, CYMMUPYHOTCA.

LLikana nepeBoaa 6annoB B OTMETKU NO NATUOaNLHON cucteme

OTtmeTKa Yucno 6annos,
Heo6GxoaumMoe Ans NOofy4eHUA OTMETKMN

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

Kputepum oueHnBaHUA NPOMEXYTOYHOU aTTecTauumn (3K3amMeH):

Ha BbINONHEHWE MUCbMEHHON 3K3aMeHaUMOHHOW paboTbl MO MaTtemaTuke gaetcsa 4
acTpoHoMuyeckux yaca (240 MUHYT).

OK3aMeHaunoHHasa paboTa COCTOUT UX 2-X YacTeun: 0b6s3aTenbHOW U OOMONHUTENBHOMN.

ObsaszaTenbHas 4acTb COAEPXUT 3adaHUA MUHMMArbHOro 00s3aTenbHOro YpPOBHS,
OOMONHUTENbHAs YacTb — bonee CrnoXxHble 3a4aHnA.

Mpw BbINONHEHMM 3aaHUI 06A3aTENbHOM YacTn TpebyeTcs NpeacTaBUTh X0 PELLEHNS
N yKasaTb MOMYyYEHHbIN OTBET. 3a npaBWilbHOE BbINOMHEHNE Mnwboro 3agaHus U3
obsi3aTenbHOM YacTn obyyatrowmicsa nonydyaete oauH 6ann. MNpu BbINONHEHUU 3adaHna U3
AOMNOJSTHUTENBHOM YacTu Heobxoaumo noapobHO onmcaTb X044 pPeLleHUs U aaTb OTBeT.
[MpaBunNbHOE BbLIMOMHEHNE 3a4aHWNn OONONMHUTENBHOM YacTu oueHMBaeTca 3 Gannamm nnu
1-2 6annamu 3a YacTUYHOE peLLEHNE.

bannbl, noJjiydeHHble 3a BCE BbIMNOJIHEHHbIE 3aaHNA, CYMMUPYIOTCA.

LLikana nepeBoaa 6annoB B OTMETKM NO NATUOANNbLHON cucteme

OTMmeTKa Yucno 6annos,
HeoGxoaumoe Ansi NoNy4YeHUss OTMETKU
«3» (ygoos.) 6-9
«4» (XopoLuo) 10-14
(He MeHee 0gHOro 3agaHnst U3 4OMONHUTENBHON YacT)
«5» (OTNNYHO) bonee 14
(He meHee ABYX 3a4aHUN U3 AONOSTHUTENBHOM YacTh)
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3 OueHo4Hble cpencTtBa BXOOAHOINo KOHTpPOJA, TeKylwero KOHTposnA u

NPOMEXYTOYHOM aTTecTaumm

3apaHus BXOQHOro KOHTpONA

NMIAHUPYEMbBIE PE3YIIbTATbl: OK 01. BbIBMPATb CIOCOBbl PEWEHWA 3A0A4
MPO®ECCUOHAIBLHOM OEATENBHOCTU MPUMEHUTENBHO K PA3NTMYHBIM KOHTEKCTAM;
OK 02. WCIOJIb3OBATL COBPEMEHHBLIE CPEOCTBA TNOWCKA, AHAJIM3A WU
WHTEPIMPETALUMN  UHOOPMALIMK U NHOPOPMALIMOHHBLIE  TEXHONOIMnM  AnA
BbIMOMHEHMSA 3AOAY MPOPECCUOHANBHOW OEATEIBHOCTU; OK 03. MIAHUPOBATbL U
PEAIIN30BbLIBATb COBCTBEHHOE TMNMPO®ECCUNOHAJIBHOE W NMYHOCTHOE PA3BUTUE,
MPEONPUHUMATENBCKYKO  OEATENBHOCTb B MPO®ECCUMOHANBHOW  COEPE,
MCMONMb3OBATb 3HAHUA MO PUHAHCOBOW MTPAMOTHOCTW B PA3NINYHBIX XKN3HEHHbLIX
CUTYALIAX; OK 04. IODPEKTVBHO B3AVMOAENCTBOBATL M PABOTATbL B KOJINIEKTUBE U
KOMAHAE; OK 05. OCYWECTBNATb YCTHYIO U TMMNCbMEHHYIO KOMMYHUKALIMKO HA
FOCYOAPCTBEHHOM A3bLIKE POCCUMCKOW ®EOEPALIMM C YYETOM OCOBEHHOCTEWM
COUMANBHOIO W KYINbTYPHOIO KOHTEKCTA; OK 06. MNPOABIIATbL MPAXOAHCKO-
NATPUOTUHECKYIO MO3nUMto, OEMOHCTPUPOBATb OCO3HAHHOE TMOBEAEHME HA
OCHOBE TPAOVUMOHHbIX OBLLEYENOBEYECKMX LLEHHOCTEN, B TOM YACJIE C YYETOM
FAPMOHM3ALMN MEXXHALIMOHATBbHBIX M MEXKPENUTMO3HBLIX OTHOWEHUA, MPUMEHATL
CTAHOAPTbl  AHTUKOPPYTLMOHHOIO TMOBEAEHUSA; OK 07. COLENCTBOBATb
COXPAHEHWIO OKPYXAIOLWEW CPE[ObLI, PECYPCOCEBEPEXEHWIO, MPUMEHATL 3HAHKA
Ob USMEHEHWUW KITMMATA, MNMPUHLWIMNBI BEPEXXITMBOIO NMPOM3BOAOCTBA, 3®PEKTUBHO
OENCTBOBATb B UPE3BbIYAMHbLIX CUTYALUAX.

ObsA3aTenbHad YacTb

lMpu peweHuu 3adaHul 1-4 3anuwume npasusibHbIl omeem U3 4YembipPex
npeosiIoXXeHHbIX:
1. (1 6ann) PackpoiTe dpopmyrny COKpaLLeHHOro YMHOXeHUs a2-b?:
A) a’-2ab+b? B) (a-b)(a+b); B) a’+2ab-b?; I') (a-b)(a-b)
2. (1 6ann) MNnowaab TpeyronbHUKa BblYUCIISETCA No popmyre:
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 cnegyowmx Yncen 3aknoyeHo Mexay Ymcrnamm 17 4 8°

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

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx
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4. (1 6ann) JaHbl rpadmkn dyHKumin. Kakas doopmyna cooTBETCTBYET rpadouky 3):

1) - 2) | 3)

_"qr‘ o
|y
Y

o] 1\ ol 1

1 9
y==-x—06 2 y
AS 20 Y=Y —8xtllg X; T) y=x+5.

lpu ebinonHeHuu 3adaHull 5-8 3anuwume x00 peweHusi U NoJsly4YeHHbIU omeem.
1 11

5. (2 6anna) Bbluncnure: 2 5

6. (2 6anna) PewwnTe ypaBHeHue x?>-7x+10=0. Ecnu ypaBHeHVe umeeT Gonee ogHOro
KOpPHS1, B OTBET 3anuLUMTE MEHbBLUMIA U3 KOPHEN.

7. (2 6anna) Ona pemoHTa Tpebyetca 57 pyrnoHoB oboeB. Kakoe HaumeHbluee
KONM4YeCcTBO nadyek OBOMHOro Kres HYXHO AN Takoro pemoHTa, ecnu 1 nadyka knes
paccuynTaHa Ha 5 pynoHos?

8. (2 banna) Breicota BH napannenorpamma ABCD genut ero ctopoHy AD Ha oTpesku
AH=2 n HD=32. OuaroHanb napannenorpamma BD pasHa 40. Hangnte nnowagb
napannenorpamma.

JononHutenbHas 4YacTb
lpu ebinonHeHuu 3adaHusi 9 3anuwume xo0, obocHoeaHue peweHuUs U
noJsly4yeHHbIU omeem.
9. (3 6anna) Pbib6onoB nponsbin Ha nogke OT NPUCTaHM HEKOTOPOE pacCToOsIHUE BBEPX
Nno TEYEHMIO peKKn, 3aTeM Bpocun sIKopb, 2 Yaca nosun poiby n BepHynca obpaTHo vyepes 5
YacoB OT Havana nyrtewecTBus. Ha kakoe paccTosiHMe OT NPUCTaHU OH OTNMbI, ecnu
CKOPOCTb TEYEHUSA PEKM paBHA 2 KM/Y, @ COBCTBEHHAsA CKOPOCTb NoaKM 6 km/4?

OTanoHbl OTBETOB:

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

TeKywmit KOHTPONDb
TeopeTuyeckue Bonpochl

MIAHWPYEMBIE PE3YJIbTATbI: OK 01, OK 03, OK 05, OK 07, OK 09
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1. Cdopmynupyinte Teopemy lNudaropa.

2. [lepeyncnure oCHOBHblE Urypbl B NPOCTPAHCTBE.

3. lNepeumncnute cnocobbl 3agaHns NOCKOCTH.

4. lNpopomknte Teopemy: «Ecnu ogHa w3 ABYX napannesibHblX  MpsaMblX
nepneHauKynapHa niockocTu, To...»

5. lNpogomknute Teopemy: «Ecnu gBe napannenbHble MOCKOCTU MNepecekatTcs

TpeTben, To...»
6. CdopmynupynTe onpeaeneHne AByrpaHHoOro yrna.
7. PackponTe NOHATME «yron mMexay npsamMbiMm».
8. llepeuncnure B3aMMHOe pacrnonoXxeHne ABYX NPsSMbIX B NPOCTPAHCTBE
9. Kakue npsamble HasbliBaOTCA NapanfesibHbIM1 B NPOCTPaHCTBEe?
10.Kakue npsimble Ha3bIBaOTCSA CKpeLLMBaOLLMMUCS B MPOCTPaHCTBE?
11.Kakue npsimble Ha3bIBaOTCA NepneHaMKYNApHbIMU B MPOCTPaHCTBE?
12.Tlepeuncnnte B3anMHOE pacnosioXeHne NpsiMon 1 NNOCKOCTU B MPOCTPaHCTBE.
13.PackponTe NoHATUE «Yrosl Mexay npssMon U NOCKOCTbIOY.
14.PackponTe NoHATUE «napasnnesibHOCTb NPSIMOW U NTOCKOCTUY .
15.PackponTe NoHATUE «nepneHaKYNApHOCTb MPSIMON U NITOCKOCTUY.
16. MNepeuncnute B3anMHOE pacnosioXXeHne ABYyX NSIOCKOCTEN B NPOCTPAHCTBE.
17.PackponTe NOHATUE «Yron Mexay niioCKoCTAMNY.
18.PackponTe noHATUE «napanfenbHOCTb MIOCKOCTENY.
19. PackponTe NoHATUE «NepneHanKYNSPHOCTb MTIOCKOCTEN.
20.Kak HanTn pacCTosiHUEe OT TOYKM OO0 NPSAMON?
21.Kak HanTu paccTosiHne mexay npsambiMn?
22.Kak HanTn pacCcTosiHne Mexay NnockoCTaAMmn?
23.TMpogomknte onpenenenuve: «lMepneHankynap — a1o...»
24.Tpogomknte onpenenenuve: «HaknoHHasa — aT1o0...»
25.Tpogomknte onpenenexne: «Mpoekumns HakKNMnoHHOM — 3TO...».
26.Mepeuncnurte cBoOMCTBa NapannesibHOro NPoOeKTMPOBaHUS.
27.113 4yero cocTouT NPSIMOYrofibHas cMcteMa KoopauHaT B NPOCTpaHCTBE?
28.Ecnun Touka nexuT B NIOCKOCTU XY, Kakas KoopavHata y Hee Hynesasi?
29.TpuBeanTe NnpuMep KOOpANHAT TOYKM A, KOTOpas NEXNUT Ha OCU Z.
30.PackpouTe noHSATUE «BEKTOPY.
31.Kakne BeKTOpbl Ha3bIBaKOTCSA KOSIMHEAPHBIMU?
32.Kakne BeKTOpbl Ha3blBaOTCA NepPneHaMKYNApHbIMU?

KoHTponbHble paboTbl
MepBas YacTb
lMpu peweHuu 3adaHul 1-4 3anuwume npasusibHbIl omeem u3 4Yembipex

npeosioXXeHHbIX.

1. (1 6ann) Pacwudpynte KpaTKyto 3anuck: aE f.

A) Touka a NpMHaanNeXxuT NNOCKOCTH fB; B) Touka a npuHagnexuT npsmon S; B) npamas
a npuHagnexuT nnockoctu B; M) npsmas a nepecekaeT NAOCKOCTb, f3.

2. (1 6ann) Mpamble AB n CL ckpewmBatoTcs. Kakoe pacnonoxeHne nMeroT npsimble
AC un BO?

A) napannenbHble; B) nepneHankynsapHble; B) ckpelwumBatotcs; ) nepecekatoTca.
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3. (1 6ann) Kakue n3 Bektopos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) kKonnmHeapHble?

A) a, B; b) ¢, B; B) a, c; ') konnMHeapHbIX BEKTOPOB HET.

4. (1 6ann) Oanbl Toukn A(2,0,5), B(2,4,-2) C(-2,6,3). CepeamHon Kakoro oTpeska
asnsietca Touka M(0,3,4)?

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

Btopasa yacTtb

lMpu ebinonHeHuu 3adaHul 5-10 3anuwume xo00 peweHuUsi U NnoJsly4eHHbIl omaem.

5. (2 6anna) Yepes koHubl oTpe3ka AB 1 ero cepeanHy M npoBeaeHbl napannesibHble
npsMble, NnepecekarLlme HEeKOTOPYK MMOCKOCTb B Todkax A1, B1 n Mi. Hangute anuny
oTpeska MMzi, ecnu oTpe3ok AB He nepecekaeT nnockocTb 1 ecnn AA1=6,8cm, BB1=7,4cwm.

6. (2 6anna) MNMpsawvble AC, AB n Al nonapHo nepneHankynapHbel. Hangute otpesok CL,
ecnn AB=5 cm, BC=13 cm, A[]1=9 cm.

7. (2 6anna) (2 6anna) Oanbl BekTopbl a(-6,0,8) , B(-3,2,-6). Hangute ckanapHoe
npounsBeaeHne BEKTOPOB.

8. (2 6anna) Haueptntb kKy6 ABCA1B1C1[1. NMocTponTtb TOouky KEAB, Touky Me:1C,
oTpe3ok PE€EA1B1C:.

9. (2 6anna) Mpwu kaknx 3Ha4YeHusX 1 BekTopbl a (4,n,2), B(1,2,n) nepneHankynsipHbl?

10. (2 6anna) Odopmute nuct bymarn A4 BepTUKaNbHbIMW, TFOPU3OHTaNbHbLIMW,
HAKNOHHLIMW NIMHUAMMW, NCNOSNb3YSA pasHble LBETOBbIE OTTEHKMW.

OTanoHbl OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3agaHusa
OTBeT B B A B 7,1 15 -30 - -1 -

3K3AMEHALMOHHBIE 3AOAHUA
3apganuve 1. BbinonHntb AencTeuns:

1. 5.-721-32:(-8)
2. 6—0,48: (- 0,6)

21
3. § (1,5 + (- 2,1 + 4,5))

1 1

4, T1-(-5+12:)
5. 56— 24 x 2%— 1,2
6. -—+441—2,7:3=

10 3

3 1

7. 05-(32+4:%2)
8. -2,4+(17-03: %)
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9.

10.

11.

12.

13.

14.

15.

16

8.
9.

. 13 dpopmynbl nnowaam TpeyronbHmka S =

. 13 dpopmynbl nnowaam TpeyronbHmka S =

. U3 TeopeMbl CUHYCOB

(0,4 - 2,38 — 3,452) : 4% -zg: -3

2> 2106 -328-5468)=3
14 74

(- -045)0,8-021:02=-126

4
- 3,075 :1,5+0,5- ( 0,04—32—5) =-3,61

125+~ (X 25-1y=_1125
12 '3 8

(% -2,25):0,16 —0,42: 0,4 = —1,26
0,6 -(0,15 - g) —0,042:0,4 =-0,24

3
. (0,15-0,156,4):(~5 +0,175) = 4,05

3apaHue 2.

ab siny
——— Bblpa3uTb CTOPOHY b.

ab siny .
—— Bblpa3nTb siny.

a

b
. U3 TeopeMbl CUHYCOB = —— Bblpa3nTb CTOPOHY b

sina sinf

a

b :
sna — smp BbIpa3nTb sin

2

d
. 3 cbopmynbl nnowagm npsimoyrosnbHuka S = % BblpasnTb ANWHY agnaroHanu d
+b
. 3 bopmynbl nnowaam tpaneumm s = aTh Bblpa3nTb BbICOTY h.

. 3 bopmynbl nnowaam tpaneumm s = %h Bblpa3nTb CTOPOHY a.

N3 TeopeMbl KOCMHYCOB €2 = a2 + b2 — 2abcos y BblpasuTb BENIMYMHY COS Y.

N3 dpopmynbl nnowaam kpyra S = mr? BbipasuTb paaunyc r. Bce BennymHbl

NOJIOXUTETIbHbIE.

1.

3apaHve 3 PelwmnTb NokasaTenbHOE ypaBHEHME:

5x—24 — 1

125
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2.

©

10.

11.
12.

13.

14.

15.
16.

N oo g b~ w Ddhd e

8.
9.

10.
11.

12.

1

1 3x+2 "
() =62

2X+3 — 4X—1

@ -

4X—11:

53%+7 = 0,04
G =)
224 = 16

2% -6:2+8=0

3%~ 6-3*-27=0
Q-5 -e-0
7% —6-7*+5=0
Q5 -e-0
()" 7 6=
2:2%-5-2+2=0
3-3%-10-3*+3=0

3agaHue 4. Pewntb norapudmMmnyeckoe HepaBeHCTBO
log;(x—3)>0
log,(x—2) <1
lgx—7)>1
lg(x+9) <0
log,(2x+1) > 2
log;(x+5) <2

log, (%) >0
8(2) <2
log,(x—5) <2

log;(7 —x)> 1
log:(2x + 1) > -2
2

logys(3 —5x) < -3
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13
14

15
16

© N o g bk~ w0 DR

H W o

© © N o o0

.logs(3x+1) <2

: log1§> 1
4

: logo,sg > —2

. logg(4 —2x) = 2
3agaHue 5. Hantn 3HavyeHne BblpaXkeHus

log, 28 — log, 4

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

3log;, 2+ 2log;, 3

loge 2 + logg 3 + logg 6

log; 21 — log; 3 + log3 9

logs 25 - log5 0,2 + 3

log, 2 — log, 8+ 3

loge 18 — logg 3 + 2

3agaHue 6. PewnTb TPUrOHOMETPU4ECKOE ypaBHEHUE

2sinx+1=0
V3ctgx+3=0
2V3tgx—6=0
cos2x =0,5

sin 2x = AE

2

tgxctgx + cosx =0

cosd4x =1

V3tgx—3=0

y'(x) =3, ecnm y(x) = 2cosx — 4
. Y'(X) =1, ecnun y(x) = 2sinx+13
. Y'(X) =2, ecnn y(x) = 2cosx — 9
.Y'(X) =0,ecnun y(x) = 2sinx+ 6
Y'(X)=-1,ecnn y(x) = 2sinx-7
. Y'(X) =3, ecrm y(x) = 2sinx+ 12
L Y'(X)=-1,ecnn y(x) = 3sinx+ 2x
. Y'(X) =1, ecnu y(X) = 2c0oSX+2X

3agaHue 7. Bbiancnutb
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1. cosa, tga,ctga, ecnu sina = 4/5 Thh<a<m
2. sina, tga, ctga, ecnn cosa = - 2/5 T/h<a<m
3. cosa, tga, ctga,ecnu sina:-4/5 n<a<3;7r
4. cosa, tga, ctga,ecnu sir1a:-1/5 n<a<§n
5. cosa, tga, ctgaecnm sina =-0,6 T<a< %n
6. cosa, tga, ctga, ecnu sina = 3/5 T/h<a<m
7.cosa, tga, ctga, ecnun sina = 4/5 T/h<a<m
8.cosa, tga, ctga,ecnm sina = - 3/5 3”/2 <a<?2m
3apgaHve 8. Hantu nponssBoaHy0 OYHKLMU, UCMNONb3Ys npasuna
andepeHUNpoBaHNA:
1. y=4x?
2
2 Yy :X—3
3. y=sinx—x
4. y=tgx+ctgx
5. y=xlnx
_Inx
6 - X
=1
oy T 2x
8. y=-4x3+5x
9. y=x3sinx
10. y= (3x? + 4):In x
11. y= 4x?-cos X
_x%-5
12. y=—
13. y=xsin X
_ cosx
14. y= —
15. y=x 3-cos x
16. y= x4-sin x
17.
3agaHve 9. Hantu nponsBoAHYO CIOXHOW (OYHKLUK:
1. y=e®/(x-5)
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y= cos (4x)?
y=1g (5x+x°)

y= ctg (8x - x?))
5. y= V5% (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=1In 5x

16. y=(2-3x)*

3apgaHve 10. HanTtu BTOpYt0 NPOM3BOAHYI0 (DYHKLMK:

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

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

4, y=e *+¢*

5. y=Inx+sinx

6. y=-+-3x>—8x-4
7. y=tgx+ctgx+Xx
8. y=x2+eX

9. y=x3+2x-3

10. y=x2-2x-8

11. y=x5® + 3x? — e*

12. y= eX+2x+4

13. y=2x3 + 2x?> -3

14. y= 7e¥-5sinx+ 3
15. y= 4 + 3x — 2x?

16. y= 4Inx+:—2x3
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3apgaHve 11. HanTu ckopoCTb N YCKOPEHNE TOYKN, OBUXKYLLENCS NO 3aKOHY:

1. S(t)= %+3t2 B MOMEHT BpemeH# t=2 cek
S(t)=t>-8t+4 B MOMEHT BpeMeHu t=3 cek
3. S(t)= 10t+18t>-2t3 B MOMEHT BpemeHU t=1 cek
4. S(H)= 25in% B MOMEHT BpeMeHu t=1cek
5. S(t)=t?+3t B MOMEHT BpemeHu t=3 cek
6. S(t)=2cost B MOMeHT BpemMeHu t=n/3 cek
7. S(t)=3sint B MOMeHT BpemMeHu t=n/3 cek
8. S(t)=1/3t%-3t?>+4 B MOMEHT BpeMeHu t=2 cek
9. S(t)=t?+3t (M) B MOMEHT BpeMeHu t=3 cek
10. S(t)= 12t+8t%-2t3 (M) B MOMEHT BpeMeHu t=1 cek
11. S(t)=3t2-5t+4 (M) B MOMEHT BpeMeHu t=3 cek
12. S(t)=3t>+2t (M) B MOMEHT BpemeH# t=3 cek
13. S(t)=2t3+3t? +1(M) B MOMEHT BpeMeHU t=3 cek
3agaHue 12. Hantn nHutepsarnbl MOHOTOHHOCTM M TOYKM 3KCTPEMYMA (PYHKLMM
1. y=2x%+5x+2
2. y=x?-2x-8
3. y=x3- 9x%+24x - 12
4. y=(1/3)x3-4x
5. y=(1/3)x3-2x?-3x-4
6. y=(1/4)x*+8x
7. y=-(1/14)x*-x3-x2+7
8. y=(1/3)x3-9x
9. y=3x2+x+2
10. y= 4x%+3x+2
11. y=3x2- 4x+2
12. y=2x2-3x+1
13. y=5x°+4x+3
3apanue 13.

Hantn MHOXeCcTBO NnepBooBpasHbIX PyHKLUK:
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. y= 3x%-2x-4
Ly=5x4+x+ 1
. y=6x°-3x-7
LYy=4x°—2x -2
Ly=x3+2x+3
L y=x>+3x?-5
. y=2x2+5x+2

. y=X2-2x-12

o N o o0~ WN P

Hantu HeOHpe,D,eﬂeHHbIVI MHTEerparn (MeTO,EI,OM HenocpeacTtBeHHOro I/IHTerVIpOBaHI/IFI)

|_\

G+ x4 3V + 2+ m)dx

N

. J(sinx + 5 cos x)dx

w

1 1 1

D

. J(Bx —2)(4x + 5)dx

a1

. J(2x +5)(3 — x)dx
6. [

(2% + 3¥)dx

8lI[x+J;—3f—r

5x3-3

dx

7

2

1
X

X3 i)

3agaHue 14. Hantn HeonpeaeneHHbl nHTerpan (MeTogomM 3ameHbl NepeMEHHON)

dx

VBX+2
dx

NTX-3

I xdx
Jax? -1
dx
I(3x+2)5

I dx

(7x +1)
J

dx
5x-9
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. I cos(4 — 3x)dx
| I(l— 4x)dx
9. .cos(4x —3)dx

10. . (7X2 + 9)3xdx

11. .(5X2 -3 )4de

12 [3sin(2x+1)px
13. f(ldx

7x-3)

1 j(?x?’ —9)2 x2dx

3agaHue 15. BblumcnuTtb onpeaeneHHbIn nHTerpan

4

IZxdx

1. O
4

a
I(ZX—S)dX
0

4.
9
jSﬁdx
5. 1
8
I4§/§dx
6. 1
4
JS\/x3dx
7. 1
1
Ile4dx
8. 04
2
9. [ 3x*dx
5
10. [, 2dx
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11.

12.

13.

14.

15.

16.

© © N o g M w D P

By
o

e i
A W N B

e
o O

f04(2x — 5)dx

flg 3Vx dx

fol 10x* dx
9dx

e

flz 2x3 dx

foz(x + 3) dx

3agaHue 16. Bolumcnutb nnowaab ourypbl, OrpaHUYeHHON NNHUAMMN:

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-x2,y=0

.y=9-—x? y=0
.y=\/;,x=1,x=4,y=0

L y=x3+1,x=0,x=4,y=0
L 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

Bbiuncnutb P,

3
2. Bblaucnutb A

Bbiuncnutb Py
C3
Bbluncnnte 8

Bbluncnutb A2
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CZ
6. Bblaucnutb °

7. Bblumcnutb Fs

8. Bbluucnutb 4

9. CkKOmnbKO pasnnyHbIX TPEX3HAYHbIX YNCEN MOXKHO cOCTaBuTb U3 5-tn undp 1, 2 ,3, 4,5
npw ycrnoBuK, 410 LUpbl He NOBTOPSAIOTCA?

10. BblyncnnTb KONMYECTBO NEPECTaHOBOK U3 4-X 3r1EMEHTOB.

11.Ckonbknmmn cnocobamm MOXHO pacnpenenvtb TP NyTEBKN B CaHATOPUI MeXAyY
LLECTbIO XenawLwmmm?

12. BblMMCNINTL KONMYECTBO NepecTaHoOBOK U3 5-TU 3N1EMEHTOB.

3agaHune 18. Knaccuyeckoe onpegeneHmne BEpOSATHOCTM COObITUA
1. B ypHe 4 6enbix 1 6 YEPHbLIX WAPOB. N3 ypHbI criydariHbiM o6pa3om 6epyT oguH wap.
Uemy paBHa BEPOSATHOCTb TOFO, YTO OH OKaXeTCsl YEPHbLIM?
2. B ypHe 4 6enbix, 11 CUHUX 1 6 Y€pHbIX WapoB. M3 ypHbI cnyYanHsiM obpasom 6epyT
OAVH Wap. Yemy paBHa BEpPOATHOCTb TOrO, YTO OH OKaxeTcs 6enbim?
3. B ypHe 8 kpacHblIx, 5 6enbix 1 6 Y€pHbIX WapoB. 3 ypHbI criydYanHbiM obpasom 6epyT
O4VH Wwap. Yemy paBHa BEPOSAITHOCTb TOrO, YTO OH OKaXXeTCHA YEPHbIM?
4. B ypHe 8 KpacHbIX, 12 CUHUX 1 6 YEPHBbIX WapoB. M3 ypHbI cnyyanHbiM obpasom 6epyT
O4VH Wap. Yemy paBHa BEPOATHOCTb TOrO, YTO OH OKaXXeTCHA KpaCHbIM?
5. B ypHe 4kpacHbiX, 7 6enbix 1 3 YEPHbIX WapoB. M3 ypHbI criydanHbiM obpasom 6epyT
O4VH Wwap. Yemy paBHa BEPOSTHOCTb TOrO, YTO OH OKaXXeTCH KPacHbIM?
6. B ypHe 4 kpacHbIX, 5 3eneHbIX U 3 YEPHbLIX WapOoB. M3 ypHbI crnyvanHbiM obpa3om 6epyT
OAVH Wwap. Yemy paBHa BEPOATHOCTb TOrO, YTO OH OKaXXeTCHA YEPHbBIM?
7. B ypHe 3 kpacHbIX, 4 6enbIX U 7 YEPHbIX LWapoB. N3 ypHbI criydarHbiM obpasom GepyT
O4VH Wwap. Yemy paBHa BEPOSTHOCTb TOrO, YTO OH OKaXXETCHA KPaCHbIM?
8. B ypHe 3 kpacHbIX, 4 3eneHbIX U 7 YEpHbIX WapoB. M3 ypHbl criyvariHbiMm o6pa3om 6epyT
OAVH Wap. Yemy paBHa BEPOATHOCTb TOrO, YTO OH OKaXXETCHA YEPHbBIM?
9. Hantn BepoATHOCTb BbiNageHus 5 04KoB nNpu GpocaHnn nrpasibHON KOCTMW.
10. HaiTn BepOATHOCTb BbiNaAeHWst YETHOrO YMcna OYKOB Npu BpocaHMM UrpanbHON KOCTH.
11. N3 cnoea KAJIbKYJTATOP BbibnpaeTcs ogHa 6ykea. KakoBa BEpOATHOCTb, YTO 3TO OykBa
n?
12. N3 cnosa KOHCTIEKT BbibupaeTtca ogHa OykBa. KakoBa BEpOSATHOCTb, YTO 370 BykBa K?

13. U3 cnosa CTYOEHT Bbibupaetca ogHa 6yksa. KakoBa BEpOSAITHOCTb, 4YTO 370 BykBa T7?
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14. N3 cnosa COYETAHWE BbibupaeTtca ogHa 6ykBa. KakoBa BEpPOATHOCTb, YTO 3TO BykBa
E?
15. N3 cnoa MATEMATWKA Bbibupaetcsa ogHa bykea. KakoBa BepOATHOCTb, 4TO 3TO BykBa
A?
16. N3 cnosa BEPOATHOCTbL Bbibupaetca ogHa 6ykBa. KakoBa BEpOATHOCTb, YTO 3TO
6yka O?
17. U3 cnosa PASMELLEHWE BLiGupaeTca ogHa bykBa. KakoBa BepOATHOCTb, YTO 3TO BykBa
E?
18. N3 cnoBa CTATUCTWKA Bbibupaetca ogHa byksa. KakoBa BEpPOATHOCTb, 4TO 3TO OykBa
T?
3agaHune 19. Bektopebl
1. [aHbl BekTOpbl: a'(1; -2; 3) 1 b (2; 4;-1)
BbluncnnTb kKoopauHaThl BekTopa (2a + B) - (@ - ZB)
2. [aHbl BekTOpbl: 3°(2; -2; 3) U b (2; -5; -1
BbIUNCNTL KOOPAUHATHI BekTopa (33 +b) + (23 - b)
3. [HaHbl BekTopbl: a'(1; -2; -2) U b (-1; 4; -1)
BbluncnnTb KoopauHaThl BekTopa (0,53 + B) +@ - ﬁ)
4. [anbl BekTopbl: a(-1; -2; 3) u b (2; -3; -1)
BbluncnnTb kKoopauHaThl BekTopa (a +2§) — (ﬁ - B)
5. [HaHbl BekTopbl: a'(1; -2; -4) 1 b (-2; 4; -1)
BbIUMCAUTL KOOPAMHATHLI BekTOpa (3 + 4b) — (—33 - b)
6. [MaHbl BekTopbl: 2°(1: 2; 3) U b (2; 4; -3)
Bbluncnute KoopanHaThl BEKTOpa (W + B) +@ -1,3 B)
7. [Oawbl BekTopbl: a'(1; -2; -3) U b (2; 4; 1)
Bbluncnnte KoopauHaThl BEKTOpa (5’ + B) -@ - ﬁ)
8. [HaHbl BekTopbl: a'(1; 2; -3) u b (2;-4;1)

Bbluncnute koopauHaTtbl BEKTOpa (5) +2§) +@ - ﬁf)

3apaHue 20. CtepeomMeTpus (MHOrOrpaHHWUKM)

1. 3apaya. CTOpPOHbI OCHOBaHU MPaBUMBLHON YeTbIPEXYrONlbHOW YCEYEHHOW

nupammnagbl 12 n 16, 6okoBoe pedbpo ¢ NNOCKOCTbID OCHOBaHWUA cocTasnseT yron 60°. Hantu
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nnowaab AnaroHanbHOro cevyeHuns

2. 3apava. Hantm 60koByt0 NOBEPXHOCTb NPaBUIbHOW TPEYronbHOW NPU3Mbl, €CNn

BblCOTa OCHOBaHUS NPU3Mbl 5\/5, a gmnaroHanb 6okoBon rpaHu 26.

3. 3apava. Anodema OOKOBOW rpaHM MpPaBUiIbHOM YEeTbIPEXYroSibHOM NupaMuibl

paBHa \/§, a yron mexagy anodemon u nnockoCcTbld OCHOBaHuA 60°. Hantm obbem
nMpamugbl.

4. 3apaya. CTOpoHa OCHOBaHWUSA NpaBUSTbHOW TPeyronbHOM NMpamuabl paBHa 6¢m, a
BbokoBoe pebpo obpasyeT ¢ NIIOCKOCTLI0 OCHOBaHMA yron 45°. Hantn o6bem nupamuabi.

5. 3apayva. bokoBasi NOBEPXHOCTb NPaBUbHOM YETbIPEXYTOSIbHON NUPaMnabl paBHa
60 cM? cTopoHa ocHoBaHusA 6¢M. Haiitn o6bem nupamuapi.

6. 3apava. BeicoTa npaBusibHON YeTbIpeXyronbHON nupamuibl paBHa 3cM. bokoBas
rpaHb ee HaKIIOHEHA K NIIOCKOCTM OCHOBaHUA nog yrnom 45°. Hantn o6bem nupamuabl

7. 3apava. BbicoTa npaBuibHOM YeTbIpeXyrofibHOM NupaMmmnasl paBHa 12cm. BeicoTa
ee 6bokosou rpaHn 15¢cm. Hantn o6bem nnpamuasi.

8. 3apava. Nnowaab ocHOBaHWS NPaBUITbHOW YEeTbIPEXYrONbHOW NMpamMuabl paBHa
36 cm?, a ee 6okoBasi NoBepxXHOCTb 60 cm?. HaiiTn o6bem nupamuasbi.

9. Bapauva. bokoBas rpaHb NpaBUNBbHOM YETbIPEXYTONIbHOW NMpamMuabl HAaKMOHEHA K
NSIOCKOCTU OCHOBaHMA nog yrinom 60°. MNnowanb 0CHOBaHUS NPaBUbHOM YeTbIPeXYrosibHOM
nupamuabl pasHa 16 cm2. HaiiTu 60KOBYO NOBEPXHOCTb

10. 3apgavya. B ocHoBaHMM NpU3Mbl NEXUT PAaBHOCTOPOHHWUIA TPEYronbHUK, NroLliaab

KOTOpOro paBsHa 9\/5. Hantn o6bem npuambl, eCnn ee BbiCOTa B V3 pa3 6onblle CTOPOHbI

OCHOBaHUA

11. 3apgaya. O6beM NPsIMON NPU3Mbl, B OCHOBaHMUM KOTOPOW JIEXUT PaBHOCTOPOHHUN

TPeyrosfibHUK, paBeH 18\/§, a BbICOTa NpM3Mbl paBHa 8. HanTn CTOPOHY OCHOBaHUS.

12. 3apgayva. B npsmon TpeyronbHOM Npu3mMe CTOPOHbI OCHOBaHMUS paBHbl 3 CM, 4 CM,
5 cm, a BbicoTa paBHa 6 cM. HanTu ee NOnHyt0 NOBEPXHOCTb.

13. 3agavya. Hantu nnowaab NOBEPXHOCTU NPSAMOro napannenenvnega, CTOPOHbI
OCHOBaHMSA KOTOpPOro paeHbl 8 n 12 n obpasytoT yron 30°, a 6okoBoe pebpo paBHO 6.

14. 3apgaya. BblMucnNUTE MOMHYK MNOBEPXHOCTb W AuaroHanb MNPSAMOYroSfibHOMo
napannenenunena, ecnm ero nNMHeNHble namepeHns 1 x 2 x 2 cm.

15. 3apaya. BokoBasi NOBEPXHOCTb NPaBUMNBbHON 4-XyronbHoW Npuambl paBHa 40 cm?,

a nonHas — 90 cm?. Haiigute o6beM Npuamel.
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16. 3agaya. CTOpOHbI OCHOBaAHWS NPSMOYronbHOrO napannenenunena pasHbl 3 n 4
CM, a ero rnorHas NoBepxHOCTb paBHa 66 cm? HaiiTn o6bem napannenenvneaa

17. 3agava. Belumcnute gnaroHans kyba ¢ pebpom 5 cm.

18. 3apgaya. B npaBunbHOM 4-XyronbHOW YCEYEHHOW nupammae BbicoTa 63 CM,
anogema 65 cMm, a CTOPOHbl OCHOBaHW OTHOCATCA, Kak 7:3. OnpenennTb CTOPOHbI
OCHOBaHUN.

3apaHue 21. CtepeomeTpus (Tena BpaLLeHust)

1. 3Bapada. bokoBasi NoOBEpxXHOCTb UMNUHAOPA pas3BepTbiBaeTca B KBagpaT Cco
CTOpoOHOM 2cM. HanTtu obbem umnuHapa.

2. 3apava. Hantm pagumyc OCHOBaHMS NPSIMOrO KPYroBOro KOHyca, €Cnv €ero
obpasytowasn 5, a BbicoTa 4.

3. 3apava. BbicoTa umnuHgpa Ha 6¢m Oonblle paguyca OCHOBaHWs, a MnosiHas

noBepxHocTb pasHa 112 7 cm?

4. 3apavya. OceBoe ceyeHMe uunuMHapa - KBagpar, AuaroHanb KOTOpPOro 6V2.
Hantn 6okoByr0 NOBEPXHOCTb N 06BEM LUUnIMHApPA.
5. 3apauya. OceBoe ceyeHMe KOHyca — PaBHOCTOPOHHMI TpeyronbHuk. [lonHas

NoBEpPXHOCTb KOHyca 18. HanTn nnowanb OCHOBaHUS KOHyCa.

6. 3apava. Paguycbl OCHOBaHUIA yceYeHHOro koHyca pasHbl 3 1 10, a obbem 112 7
. Hantn BbicoTy 1 06pasytoLLyto 3Toro KoHyca.

7. 3apauva. OceBblM cevYeHnem unnmHgpa asndaeTca KBagpart, AnaroHalsrib KOToporo

paBHa 6‘/5. HanTtu nnowaab NOsIHOM NOBEPXHOCTU LMNUHAPA.

8. 3apava. lMnowanb 60KOBOM MNOBEPXHOCTU KOHyca BTpoe 6ornblle nnowaaun
ocHoBaHud. Hantn o6bem koHyca, ecrnv pagnyc OCHOBaHUs 2CM.

9. Bapauva. OceBoe ceyeHMe KOHyCa — PaBHOCTOPOHHMIK TpeyronbHuK. lNnowaab

GOKOBOV NMOBEPXHOCTU KOHYca paBHa 5cm?. HaiTu nnoliaab NonHoM NoBEPXHOCTH.

10. 3apgaya. B nonHoOM KkOHyce nnowjagb OCHOBaHUS paBHA 97 cm2. Mnowagb
OCEBOro ceyeHusi 6¢m2. BbluncnmTb 06beM KOHyca.

11. 3apgaya. Bblumcnutb 06bEM paBHOCTOPOHHErO KOHycCa, ecnu ero obpasytoulas
paBHa 9 cwm.

12. 3apgayva. ObpasytoLlas KoHyca paBHa 12 cM 1 cocTaBnsieT C OCHOBaHueM yrosn 45°.
Bblumncnntb 06bem KoHyca.

13. 3apava. lNnowaab OCEBOro ceYeHusi pPaBHOCTOPOHHErO0 KOHyca paBHa 9‘/5.
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14. 3apaya. O6pasyollaa uMnuHapa paBHa 9, a AMaroHarnb 0CeBOro cevYeHnst paBHa

15. Hantn o6vem uunuHapa

15. 3apgava. [lnameTpbl OCHOBAHWIN NPSAMOro KpyroBoro yce4eHHOro KoHyca paBHbl 6

cM 1 12 cm, BbicoTa 4 cM. Hangute obpasyroLLyo yCeHYEHHOro KOHyca.

16. 3apava. Wap pagnyca 40 cm kacaetcs nnockocTn B Toyke A. Todka nexurt B

MJIOCKOCTN KaCaHUA Ha paCCTOAHNN 9 cm ot ToukM A. Hangute pacctoaHne OT LeHTpa Lwapa

00 To4ku B.

17. 3apava. BbicoTta nonHoro koHyca 15 cm, a 06bem 3201 cM?. BbIMMCNIUTL NOMHYHO

NOBEPXHOCTb KOHYCa.

O6paseuy 6uneToB ANsA 3K3ameHa

Jk3ameHaUuUOHHbIN 6uneT Ne12

SAOAHVE OJ1A SK3AMEHYIOWEIOCA:

ObsasaTenbHasa YacTb
Mpu BbinONHeHUM 3agaHuMn 1-12 3anuWwNTe XO4 peLleHUs U NONYYeHHbIN
oTBeT.

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

2. (1 6ann) Ha pucyHke so

XUPHBbIMM TOYKaMK MOKa3aHOo CyTovHoe *°

a0
KONMUYECTBO OCAAKOB, BbINAAABLUMX B == ’f 1\

Anucte ¢ 7 no 18 pekabpsa 2001 roga. 7 R

25
Mo rOpuU3OHTaJIN YKa3blBarOTCA 4YUCa = Jl.le Hll‘n, 7

mMecdua, No BepTukanm — KoJin4ectBoO

]
[=IRY I
|
H"'\-\.

\

0CajKoB, BbIMaBLUNX B

COOTBeTCTByI'OLIJ|I/IIZ DleHb’ B _ 7 2 =] 10 11 1z 13 14 15 1a 17 1=
MunnumeTpax. [Ons  HarnsagHocTm

XMPHbIE TOYKN HA PUCYHKE coeauHeHbl NnHMen. OnpegenuTe No PUCYHKY, CKOMbKO
AHen Bbinagano 6onee 2 MUNNMMETPOB OCaLKOB?

3. (1 6ann) CTonmocTb ycnyr 4acTHOro ansanHepa so3pocna Ha 10%.
OnpepennTtb, CKONbKO CTOUNW yCNyri an3anHepa Ao nogopoXXaHus, ecrnv nocne
KnueHT 3annatun 55000py6?

4. (1 6ann) Ha Tapenke 16 nMpoxkoB: 7 ¢ pbibon, 5 ¢ BapeHbeM 1 4 C
BuwHen. KOna Hayrag BbibupaeTt oanH NMPOXOK. Hanante BEpOATHOCTbL TOrO,
YTO OH OKaXXeTCS C BULLHEWN.

5. (1 6ann) Hangnte 3HaveHne BblpaxeHus 10g22 + logz 32

6. (1 6ann) Haiigute KopeHb ypaBHeHNS 7-6x=7.
7. (1 6ann) Pewute HepaBeHcTBO 2X*° > 64. B oTBeT 3anuwwute

HanMeHbLlee NMoNoXnuTeribHoe 4Yncro.
x+2 1

3x-2 4

8. (1 6ann) Hangnte KopeHb ypaBHEHUS
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9. (1 6ann) Hangnte npousBoaHYH (yHKUMM B  Toyke Xx=0:
yzgx4 —6x* +7x-1

10. (1 6ann) Kactptonsi, odopmrieHHass No WHAMBMAYarbHOMY 3akasy,
nmeet popmy umnmHgpa. Beicota kactpronm 35 cMm, gnameTp ocHoBaHus 20 cwm.
Paccuntante BMECTMMOCTb AaHHOW NOCYAbl, AENEHHYIO0 Ha TT.

11. (1 6ann) Hangute nnowab urypbl, M306paxeHHON Ha pucyHke

\ |

12. (1 6ann) Teno gswxeTtca no 3akoHy S(t)=3t>+5t (M) HaiTu ckopocTb
Tena yepes 1c nocne Havyana ABMKEHUS.
JononHutenbHaa YacTb

lMpu ebinonHeruu 3adaHuti 13-16 3anuwume xo00 peweHus U Nosly4YeHHbIl
omeem

13. (3 6anna) Bblumucnute nnowagb ydactka cTona, OTBEAEHHOro [Ans
npeseHTaumm paboT gusanHepa Bacunus, nepyumeTp KOTOPOro OrpaHNYmnBatoT JIMHUM
y=Xx2-2X-2 1

y=-x2+2. BbinonHute 4yepTex. OTBET AaiiTe B KBaApaTHbIX MeTpax.

14. (3 6anna) Pewwute ypaBHeHue sin’x - 2sinx=0. B oTBeT 3anuwute
KONMMYECTBO pELLEHWIA, NpUHaanexawmx npomexyTky [0; 47.]

15. (3 6anna) Hangute o6bemM MHOrorpaHHuKa, N306paXeHHOro Ha PUCYHKe
(BCe AByrpaHHbIe yribl NpsiMbIe).

! 1

(<)

16. (3 6anna) 3aka3 Ha 126 OTKpPbITOK NepBbIV AM3anHep BbINONHAET Ha 5 Yacos
ObicTpee, YeM BTOpon. CKOSMbKO OTKPLITOK 3a Yac U3roTaBnmMBaeT NepBbii AU3anHep,
€CInKn U3BECTHO, YTO OH 3a Yac MOXET NPUroTOBUTb Ha 5 OTKPbITOK BonbLue BTOPOro?

ATaNnoHbl OTBETOB:

Homep 112 3 4 5|6|7|8 9| 10 (11|12 13|14 |15 | 16
3agaHusA

OTBeT 213 |50(025/6|-7]1 - 7 1350015 (11| 9 5 6 | 13
TbIC 10

4 CepgeHus o (poHAe OLEHOYHbIX CPeACTB U ero cornacoBaHumn
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doHA OUEHOYHbIX CcpeacTB and artrectaumMm no yvebHom gucumnnuHe OOL.07
«MaTtemaTtunka» npeacraesnsietT cobor KOMMOHEHT OCHOBHOW obpasoBaTenbHOM NPOrpaMmbl
cpegHero npodeccmnoHanbHoro obpasoBaHna no cneuuanbHocTn 23.02.01 OpraHusaums
nepeBO30K 1 ynpaBrieHne Ha TpaHcnopTe (No Bugam).

®oHAO OLIEHOYHBLIX CPEeACTB paccMOTpeH M oaobpeH Ha 3acefaHUM MeTOAUYECKON

Komunccum «MatemaTukm 1 PU3NKnN».

MpoTtokon Ne 9 ot «10» mas 2023 .

Mpepcenatens METOONYECKON KOMUCCUN /E.A. Pycakosal.
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