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1 MacnopT ¢poHAa OLEHOUYHbIX CpeacTB
1.1 ObnacTtb NnpuMeHeHUs hoHAa OLLeHOYHbIX CPeacTB
®oHO OLEHOYHbIX CpPeACTB MpefHas3HayeH [OMs OLEHKN pe3ynbTaToB OCBOEHMS

yyebHoun ancunnnunbl OOL.07 MatemaTuka.

1.2 Pe3ynbTaTbl OCBOEHUA Y4€OHON AUCLIMNTINHBI

B pesynbtate u3yyeHus yyebHOM AMCUMNNUHBI Y OBy4varowmxcs opmMupytoTcs
3NeMEHTbI CneayrLnX 0bLLmMX KOMNETEHLMIA:

OK 01. BbibupaTtb cnocobbl pelleHus 3agady npodeccroHanbHOM LesATENbHOCTH,
NPUMEHUTESNBHO K Pa3fiNiYHbIM KOHTEKCTaM

OK 02. Ncnonb3oBaTb COBPEMEHHbIE CPeACTBa MOWCKa, aHanmsa u MHTepnpeTauum
WHpopmauun, M MHEAPOPMAUMOHHBIE  TEXHOMNOrMM  ONs  BbINOMHEHWS  3agad
npoceccrmoHanbHON AeATENbHOCTY;

OK 03. lMnanupoBaTb W peanu3oBbiBaTb COOCTBEHHOE NPOdECCUOHANbHOE U
NIMYHOCTHOE pa3BUTUE, NpeanpuUHUMATENbCKYIO AeATeNbHOCTb B MNpodheccnoHarnbHOM
ccepe, Ucnonb3oBaTb 3HaHMSA MO NPaABOBON M (PUHAHCOBOW FPaMOTHOCTU B pPasfUYHbIX
XM3HEHHbIX CUTyaLMsX;

OK 04. 3dhdhekTnBHO B3aMMOAENCTBOBaTbL M paboTaTb B KONNEKTUBE U KOMaHAE;

OK 05. OcyLecTtBnATb YCTHYIO Y MUCbMEHHYO KOMMYHUKALMIO Ha rocyaapCTBEHHOM
a3blke Poccunckon ®Pefepaumumnm ¢ y4eToM OCOBEHHOCTEN COLManbHOrO WM KyrbTYPHOro
KOHTEKCTa;

OK 06. TposBnaTb rpaxnaHCKo-NaTpMOTUYECKYHD MNO3ULMID, LOEMOHCTPUPOBATH
OCO3HaHHOEe MNoBedeHWE Ha OCHOBE TPaOULMOHHbIX POCCUNCKUX LYXOBHO-HPABCTBEHHbIX
LEeHHOCTEN, B TOM 4YMCE C Y4ETOM rapMOHM3aLMMU MEXHALMOHANbHbIX U MEXPENUIMO3HbIX
OTHOLLEHWI, NPUMEHATb CTaHA4APTbl aHTUKOPPYNLMOHHOIO NOBEAEHUS;

OK 07. CopgencrtBoBaTb COXpPaHEHWUIO OKPYXKatloLEN cpenpbl, pecypcocbepekeHuto,
NPUMEHATb 3HaHWs 06 M3MEHeHWM Knumata, NpuHUMNbl 6epexnuBoro npou3BOACTBA,

3hPeKTUBHO AEeNCTBOBATL B Ype3BblYaMHbIX CUTYaUUSX;

Tabnuua 1- NMnaHupyemble pesynbTaTbl 06y4YeHns

Kon MnaHupyemble pe3ynbTaTthbl
¢ opmupyembIx O6wwue OucuunnuHapHble
KOMMeTeHLMH (npeameTHbIe)
OK 01 B 4yactn TpygoBoro BocnutaHus: - 0OCO3HaBaTb MPUYaCTHOCTb K
BbibupaTtb cnocobsl - TOTOBHOCTb K TPyAY, OCO3HaHWE LLEHHOCTW | OTEYECTBEHHbIM  TpPaguumsm 1
pelueHus 3agav MacTepcTBa, Tpygonobue; NUCTOPUYECKON NPEEMCTBEHHOCTU

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs 8 1C Konnedx
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npodeccuoHarnbHON AeATENBHOCTH,
OBnapeHne yHuMBepcanbHbIMKM  y4eBHBIMM
no3HaBaTernbHbIMU A4eNCTBUSMMU:

a) 6a3oBble nornyeckme AencTBUs:

- camocTosiTeNlbHO  (hopMynMpoBaTtb U
aKkTyanuauposaTb npobnemy,
paccmaTpuBaTh ee BCECTOPOHHE;

- ycTaHaBnMBaTb CYLUECTBEHHLIA MpU3HaK
unm OCHOBaHwUsl ans CpaBHEHwUs,
Knaccudukaumm n o6o6LeHns;

- onpedenaTb  UenM  OeSTeNbHOCTH,
3agaBaTb NapaMeTpbl U KPUTEPUM KX
OOCTKEHUS;

- BbISIBNATb
NpoTMBOpEUNSs B
ABMNEHUSX;

- BHOCUTb KOPPEKTUBbI B [AEATENbHOCTb,
oueHMBaTb COOTBETCTBME  pe3ynbTaToB
Luensam, oueHMBaTb PUCKM MNOCIEACTBUN
OEATENbHOCTY;

- pasBuMBaTb KpeaTMBHOE MbllINEHME NpU
peLUEHNU XKN3HEHHbIX NPoGrem

6) 6a3oBble UccnegoBaTenbCckue ENCTBUS:

3aKOHOMEpPHOCTY "
paccmaTpuBaeMbIxX

- BnageTb HaBblKaMu yqe6Ho—
ncecnegoBaTerbCKom " NPOEKTHOW
AedATenbHOCTH, HaBblKaMU paspeLlleHunsa
npobnewm;

- BbISIBNATb NPUYUNHHO-CNEACTBEHHbIE CBA3N
N aKTyanusmpoBaTb 3afady, BblOABUraTb
rmnoTesy ee peLueHus, HaxoauTb
aprymeHTbl AN JokasaTenscTBa CBOMX
YyTBEPXOEHUN, 3afjaBaTb MapameTpbl W
KpUTEpPUUN peLleHmns;

- aHanu3upoBaTb MOSlyYeHHble B XxoAe
pelweHns 3agadv pesynbTaTtbl, KPUTUYECKM
oueHnBaTb nx OOCTOBEPHOCTb,
NporHo3MpoBaTb U3MEHEHME B  HOBbIX
YCNoBUSX;

- ymeTb NepeHocuTb  3HaHus B
no3HaBaTemnbHY N NPaKTUYecKkyto obnactu
XnsHeaesaTensHoCTY;

- YMeTb UHTErpvpoBaTb 3HaHUS U3 pasHblX
npeaMeTHbIX obnacTen;

- BblABUraTb HOBble waew, npegnaratb
opurMHanbHbIe Noaxoabl U peLleHus;

- CMOCOBHOCTb MX WCMOMb30BaHMSA B
no3HaBaTeNbHON U coLmaribHON MpakTuke

MATEMATUKA | C.4/30
Kon NMnaHupyemble pe3ynbTaThbl
¢opmupyembIx O6Lwue OucuunnuHapHble
KoMnetTeHUnn (I'Ipe.D,MeTHble)
I'IpOd)eCCVIOHaJ'IbHOIZ - TOTOBHOCTb K akTMBHON AeATeribHOCTU I'IOKOJ'IGHVIVI; BKJ1lOUMEHNE B
OeATenbHOCTHU, TEXHOMNOTrN4YeCcKon n coumaanon KyINbTYPHO-A3blIKOBOE
NPUMEHNUTENBHO K HanpaBfeHHOCTH, CMOCOBHOCTL | NPOCTPAHCTBO PYCCKOM Y MUPOBOW
Pa3fmM4YHbIM KOHTEKCTamM MHUUMMpoBaTb, nnaHMpoBaTb N | KynbTypbl; C(bOpMI/IpOBaHHOCTb
CaMOCTOATEelNIbHO BbIMNONMHATb Takyl | LEHHOCTHOIo OTHOLWUeHnA K
AedATenbHOCTb, nmTepaTtype Kak HeoTbemMnemomn
- MHTEpPeC K pasnuyHbiM  cdepam | YacTu KynbTypbl;

- 0CO3HaBaTb B3aMMOCBA3b MeXAy
A3bIKOBbIM, nuTepaTypHbIM,
NHTENNeKTyanbHbIM, OYXOBHO-
HPaBCTBEHHbIM passuTvem
NUYHOCTY;

- 3HaTb copepXaHue, NoHUMaHue
KNoYeBbIX NpobremM M 0Co3HaHueE
NCTOPMKO-KYNbTYPHOro "
HpPaBCTBEHHO-LEHHOCTHOro
B3aUMOBMMSHMUS  MPOU3BEOEHUN
pyccKow, 3apybexHom
KnacCuyeckom W© COBPEMEHHOM
nuTepaTtypbl, B TOM  4ucne
nuTepatypbl Hapodos Poccuu;

- cchopmmposatb yMeHus
onpenensaTb n yuuTbIBaTH
NCTOPMKO-KYNbTYPHBIN KOHTEKCT U
KOHTEKCT TBOpYeCTBa nucaTtens B
npouecce aHanusa
XyOOXEeCTBEHHbIX NPOV3BEAEHUN,
BbISIBNATb nx CBSA3b c
COBPEMEHHOCTbIO;

- ymMeTb
npousseneHns
3apybexHon
CcpaBHMBATb
XyOOXECTBEHHbLIMU
UHTepnpeTaumamMmm B Opyrux
BUMaax UCKyCCTB (rpaduka,
XMBOMUCb, TeaTp, KMHO, My3blka U
Apyrve);

- MnoHMMaTb MU
ncrnonb3oBaHve
TEPMUHONMOrNMYECKOro
COBPEMEHHOro
nuTepaTypoBedEeHUs, a Takke
3MIEMEHTOB  UCKYCCTBOBEEHUS,
TeaTpoOBEedEHUs, KMHOBeOEeHNs B
npouecce aHanusa n
WHTeprnpeTaumMm  npousseneHun
XyOOXECTBEHHON nutepaTypbl U
nuTepaTypHON KPUTUKK

conocTaensATb
pycckon n
nuTepatypbl  u
nx c

OCMbICITUTb

annapara

OK 02
Mcnonb3oBaTb
COBPEMEHHbIE cpeacTBa

B obnacTtu LeHHOCTN Hay4YHOro NO3HaHWS:
- Cc(hopMUPOBAHHOCTL  MUPOBO33PEHUS,
COOTBETCTBYIOLLEr0 COBPEMEHHOMY YPOBHIO

- BfageTb YMEeHusaMW aHanumsa u
WHTepnpeTaumMm XyooXXeCTBEHHbIX
nponssegeHunmn B eNHCTBe

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs 8 1C Konnedx
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MATEMATKNKA

| C.5/30

Kog

MnaHupyembie pesynbTaThbl

c¢hopmMupyembIx
KOMneTeHLuum

O6Lwue

AucumnnuHapHble
(npeaMeTHbIe)

NOnCKa, aHanmsa n

pa3BUTUA HaykKm n o0LecTBeHHOM NPaKkTuKn,

dopMbl 1 cofepxaHusi (C y4eTom

cobcTBEHHOE
npodeccuoHarnbHoe n
NNYHOCTHOE pasBuTUe,
npeanpuHMMaTenbCKyo
OEeATENbHOCTb B
npodyeccuoHarnbHoON
chepe, ncnonb3oBaTb
3HaHWS Mo NPaBOBOW U
dmHaHcoBOM
rPamoTHOCTU B
pasnNUYHbIX XXU3HEHHbIX
cUTyaumsix;

CO3HaHWSA, 3TUYECKOro noBeaeHuns;
- cnocobHOCTb OLEeHUBaTb CUTyaLMIO W
npuHUMaTb OCO3HaHHbIe peLueHus,
OPUEHTUPYSACH HA MOparbHO-HPaBCTBEHHbIE
HOPMbI U LIEHHOCTH;

- OCO3HaHWEe NUYHOrOo BKMNada B MOCTPOEHUE
yCTON4YMBOro OyayLiero;

- OTBETCTBEHHOE OTHOLUEHME K CBOUM
poauTensam u (unu) gpyruMm YrieHam cembM,
CO30aHUI0 CEMbM Ha OCHOBE OCO3HAHHOIO
NPUHATUA LIEHHOCTEN CEMEWNHOW >XWU3HU B
COOTBETCTBMM C TpaguuUsMn HapoOoB
Poccuum;

WHTepnpeTauuun OCHOBAHHOrO  Ha  Auanore  KynbTyp, | HEOAHO3HAYHOCTU 3ANOXEHHbIX B
UHdopmauum, 1 CNocobCTBYIOLEr0  OCO3HAHWMIO  CBOErO0 | HEM CMbLICIIOB W Hanuuns B HEM
WUHOPMALIMOHHbBIE MecTa B NOMAMKYNbTYPHOM MUPE; noaTekcrta) € WUCMNOMb30BaHMEM
TEXHONOormn Ans - COBEpLUEHCTBOBAHME  S3bIKOBOW U | TEOPETUKO-NUTEPATYPHbIX
BbINOMHEHNs 3agay YMTaTENbCKOW  KyNbTypbl Kak CpeacTsa | TEPMUHOB " MOHATUN (B
npodeccuoHarnbLHoM B3aUMOEWCTBUS  Mexay  NiogbMUM W | OONOMHEHME K W3YYeHHbIM Ha
AeATenbHOCTH; NO3HaHWA MMPa; YpOBHE HayanobHoro obuwero wu
- OCO3HaHue LEHHOCTM Hay4YHOW | OCHOBHOrO 06LLero obpasoBaHus);
AeATenbHOCTW, FOTOBHOCTb OCYLLECTBAATb | - BrnageTb COBPEMEHHbIMU
MPOEKTHYI0 " nccnegoBaTenbCKylo | YATaTeNbCKUMM npakTukamu,
AEeATEeNbHOCTb MHAMBUAYANbLHO U B rpynne; | KynbTypou BOCTPUSATUS 7
OBnageHne yHuBepcanbHbIMU Y4eOHbIMU | MOHUMAaHUS nuTepaTypHbIX
nosHasaTernbHbIMU AENCTBUAMMN: TEKCTOB, YMEHUAMMU
B) paboTa ¢ nHpopmaumein: CaMOCTOATENbHOIrO0 UCTONKOBaHNSA
- BnageTb HaBbIkamMK MOMyYeHWs | MPOYMTAHHOTO B YCTHOM M
NHOPMALIMM N3 UCTOYHWUKOB Pas3HbIX TUMOB, | MUCbMEHHOWN dopwme,
CaMOCTOSATENbHO  OCYLECTBAATb  NOWCK, | MHAPOPMAaLMOHHON nepepaboTku
aHanus, cuctemaTusaumio M| TEKCTOB B BMAE aHHOTaUWW,
nHTepnpeTaumio MHMOPMaUnM pasnnyHbIX | AOKNadoB, TE3UCOB, KOHCMEKTOB,
BMOOB 1 (hOpM NpeacTaBneHuns; pedepatoB, a Takke HanucaHus
- co3aBaTb TEKCTbI B pasfnyHbix doopMaTax | OT3bIBOB M COYMHEHWUIA Pa3fNyHbIX
C Yy4eTOM Ha3HayeHns wHdopmaumn un | xaHpoB (OObEM COUMHEHUS - He
Leneson ayaurtopun, BblOupas | meHee 250 cnoB); BnageTb
ONTUManbHyt0 OpMYy nNpPeacTaBneHns W | yMeHuem pegakTnpoBaTb n
BM3yanusaumu; COBepLUeHCTBOBaTb COBCTBEHHbIE
- OLeHMBaTb 4OCTOBEPHOCTb, MEMMTUMHOCTL | MMCbMEHHbIE  BbICKa3biBaHUSA C
nHdopmaumm, ee COOTBETCTBME NPABOBbLIM | y4ETOM HOpM pyCcCKOro
1 MOparnbHO-3TUYECKUM HOPpMaM; nMTEepaTypHOro A3blka;
- ncnonb3oBaTtb cpeactea | - ymeTb paboTtatb C  pasHbiMu
NMHAOPMALIMOHHBIX U KOMMYHUKaALMOHHBIX | MHCOPMaLUOHHBLIMU
TEXHOMOIMN B  pELIEHUN KOTHUTMBHBIX, | UICTOYHMKAMKM, B TOM uucre B
KOMMYHWKaTUBHbIX W  OPraHU3auMoHHbIX | MeananpoCcTpaHCTBe,
3agay ¢ cobniogeHnem  TpeboBaHWi | MCNonb30BaTb pecypchl
9ProHOMMKKW,  TexHukn  Be3onacHocTW, | TPAAMUMOHHBIX  BuMbnunotek u©
rMrueHsl, pecypcocbepexxeHus, NpaBoBbIX U | SNEKTPOHHbIX BUbnMoTeYHbIX
3TUYECKUX HOPM, HOPM WHMOPMALIMOHHOW | CUCTEM
©e3onacHocTy;
- BNageTb HaBblkaMX pacno3HaBaHUS W
3awuTel  MHdopMauun, WHGOPMaLIMOHHON
6e30nacHOCTW MMYHOCTH
OK 03 B obnactu OYyXOBHO-HPaBCTBEHHOMO | - cdopmMupoBaTb  YCTONYMBLIN
lMnaHunpoBatb n BOCNUTaHUSA: MHTEpEeC K YTEHWIO KaK CpeacTBy
peanunsoBbIBaTb --  C(hOPMMPOBAHHOCTb  HPABCTBEHHOMO | MO3HAHMA  OTEYECTBEHHOW W

OpYrux KynbTyp; npuobLleHne K
OTEYECTBEHHOMY NUTEpaTypHOMY
HacneauMl © 4epes Hero - K
TPaAULUMOHHBIM  LIEHHOCTSM U
COKpPOBWULLE@AM MUPOBOW KyrbTypbl;
- CMocobOHOCTb BbIABNATL B
Npou3BeaeHNsX XyLoXKecTBEHHOM
nuTepatypbl 06pasbl, TeMbI, MAEN,
npobnembl ¥ BblpaXaTb CBO€
OTHOLLUEHME K HUM B pasBepHYTbIX
apryMeHTUPOBaHHbLIX YCTHbIX U
NMUCbMEHHbIX BbICKa3bIBaHUSAX,
y4yacTBoBaTb B AMCKyCCUM Ha

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs 8 1C Konnedx
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MATEMATUKA | C.6/30
Kon MnaHupyembie pe3ynbTaThbl
thopmmpyembix O6wue AOvcuunnuHapHble
KOMMEeTEeHLMN (npeameTHBbIe)
OsnapeHve YHMBEpPCanbHbIMW | NUTepaTypHble TEMbI;
perynaTMBHbIMU AENCTBUSMM: - 0CO3HaBaTb XYAOXECTBEHHYIO
a) camoopraHmsaums: KapTWHbl  XW3HKW,  CO3daHHas
- CaMOCTOATENbHO OCyLLEeCTBNATL | aBTOPOM B nuTepaTypHoMm
no3HaBaTernbHyl0 AEATENbHOCTb, BbIABMATL | MPOU3BEAEHMW, B €OUHCTBE
npobnembl, CTaBUTb W (POPMYNUPOBaTb | AMOLMOHANBHOITO  JINYHOCTHOrO
cobCcTBEHHbIE 3agavn B 0Opas3oBaTenbHOW | BOCNPUATUS "
AEATENbHOCTN N XKN3HEHHbIX CUTYyaUMsX; WHTENNEKTyanbHOro MOHMMaHus;
- CaMOCTOSITENbHO  COCTaBNATb  MMaH | - cchopmupoBaTb YMeHus
peLueHns npobnembl C y4eTOM UMEIOLLMXCS | Bblpa3uTenbHO (c y4yeTom
pecypcoB, COBCTBEHHbIX BO3MOXHOCTEN W | UHAMBMAYaNbHbIX OCOBEeHHOCTeN
npeanoYTeHuni; obyvarowyxcs) uutatb, B TOM
- AaBaTb OLEHKY HOBbIM CUTyaLMnsM; yucne HamsycTb, He MeHee 10
cnocobcTBOBaTH dopmMupoBaHuio M | nponsseneHnmn " (nnn)
NPOSBMEHNIO LUMPOKOW 3PYAMLMN B pasHbIX | oparMeHToB;
obracTtax 3HaHWW, MOCTOSHHO MOBbIWATL | - BrageTb YMEHUsMU y4yebHoM
CBOW OOpasoBaTenbHbI U KyNbTYPHbIA | MPOEKTHO-UCCNEeA0BaTENbCKON
YPOBEHb; AesaTenbHoCTH NCTOPUKO- "
6) CaMOKOHTpPONb: TeopeTUKo-NuTepaTypHoro
ncrnonb3oBatb MpuemMbl pedrekcun Ansa | xapakrtepa, B TOM Y1cre co3aaHns
OoueHKM  cuTyauun, Bblbopa  BEpPHOro | MeAManpoeKToB; pasnuyHbIMU
peLueHus; npuemamu LUUTMPOBaHUS "
- YMeTb OLEeHMBaTb PUCKA N CBOEBPEMEHHO | pedakTMpOBaHWS TEKCTOB;
NPUHMMATb PELLEHMS MO UX CHUXXEHWIO; - BNageTb KOMMEKCHbIM
B) SMOLMOHAanNbHbIN WHTENNeKT, | PUnonormyeckum aHanmsom
npegnonararLwwmn copMmMpOBaHHOCTb: XyOO0XEeCTBEHHOro TeKCTa U
BHYTPEHHEN  MOTMBaLMW,  BKIHOYaKOLWEN | OCMbICEHNe PYHKLUMOHANbHOWM
CTpeMneHne K JOCTUXKEHUIO Lenn u ycnexy, | ponv TeopeTuko-nuTepaTypHbIX
ONTUMU3M, WHULMATUBHOCTb,  YMEHMWe | NOHATWUW, B TOM YWCne: aBaHrapg;
[encTBoBaTh, ncxoas n3 CBOMX | NMTepaTypHbI MaHUAECT;
BO3MOXHOCTEW; H6enneTtpuctuka, maccosas
- aMnaTumM, BKMYalwen CcrnocobHOCTb | NMTepaTtypa, ceTeBas
MOHMMaTb  3MOLMOHAaNbHOE  COCTOsiHME | uTepatypa; NoaTuka,
APYruX, yYnTbiBaTb €ro Npy OCYLLECTBNEHUN | MHTEPTEKCT, rMnepTekcT
KOMMYHMKaLMKN, CNOCOBHOCTb K COYYBCTBUIO
N CONepexnBaHuio;
- coumarnbHbIX HaBbIKOB, BKITHOYaKOLLMX
CNoCOBHOCTb BbICTPaMBaTb OTHOLUEHUS C
ApYrMMuU noabMn, 3ab0TUTLCH, NPOSBNSATH
WHTepec 1 paspeLlatb KOHPIUKTbI
OK 04 - rOTOBHOCTb K camMopasBUTUIO, | - OCO3HaBaTb B3aMMOCBS3b
ShdhekTnBHO CaMOCTOSATENbHOCTU 1 CaMOONPEeAEneHnto; | Mexay A3bIKOBbIM,
B3auMOOEeNCTBOBaTb U -oBrageHve HaBblkaMK y4yebHo- | nuTepaTypHbIM,
paboTaTb B KONMMEKTUBE | UCCreaoBaTeNbCKON, NPOEKTHOW W | MHTennekTyanbHbIM, yXOBHO-
N KOMaHge; coumanbHow AeaTenbHOCTH; HPaBCTBEHHbLIM Pa3BUTMEM
OsnapeHve YHMBEpPCanbHbIMW | FIMYHOCTMH;
KOMMYHWUKaTUBHBIMW OEACTBUAMMU: - cdhopMMpoBaThb YMEHUS
6) coBMeCTHas 4eATeNbHOCTb: Bblpa3nTesnbHO (C y4eTom
- MOHMMATb M NCMOMb30BaTh NPENMYLLIECTBA | UHAMBUAYaANbHbIX OCOBEHHOCTEN
KOMaHOHOW 1 MHAMBUOYanbHON paboThl; obyuvarLmxcs) untaTtb, B TOM
- npuHUMaTb uenu COBMECTHOM | Yucne HansycTb, He MeHee 10
OeAaTenbHOCTH, OpraHm3oBbIBaTb W | npon3BegeHUn n (Mnm)
KOOpAMHMPOBaTb aencTeus no ee | (pparMeHTOB;
JOCTWKEHUIO: COCTaBNATb NnaH AenCcTBUN,
pacnpegensite ponM C Y4YeTOM MHEHWI
YYaCTHUKOB obcyxaatb pe3ynbTatbl
COBMEeCTHOW paboThl;

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs 8 1C Konnedx
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MATEMATKNKA
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Kog

MnaHupyembie pesynbTaThbl

c¢hopmMupyembIx
KOMneTeHLuum

O6Lwue

AucumnnuHapHble
(npeaMeTHbIe)

- KOOPAWHMPOBAaTb W BbLINOMHATE paboTy B
YCIOBUSAX peanbHOro, BMPTyanbHOIO W
KOMOMHMPOBAHHOrO B3aMMOOENCTBUS;

- OCYLLEeCTBNSATb No3nTUBHOE
cTpaTernyeckoe noBefeHne B pPasfuyHbIX
cuUTyauusix, MNposiBMsTb TBOPYECTBO MU
BOODOpaxeHue, OblTb UHULMATUBHBLIM
OBnageHue YHMBEpCanbHbIMU
perynsiTuBHbIMW AENCTBUSAMM:

r) NnpuHaTue cebs n apyrmux niogen:

- NPYHMMaTb MOTMBbI U apryMeHTbl OpYrux
nogen  npu adanu3e  pesynbTaTtoB
OeAaTenbHOCTY;

- Npu3HaBaTb CBOE MpaBO W MpaBo APYrux
niogen Ha oLnbKy;

- pasBuBaTb CMOCOOHOCTb NOHUMAaTb MUP C
no3vum1 pyroro Yyenoseka

OK 06 MNposiBnATb
rpaxgaHcKo-
naTpuOTMYECKYIO
nosuuuio,
AEMOHCTPUPOBAaTL
OCco3HaHHOe noBegeHne
Ha ocHoBe
TPaAULMOHHbIX
POCCUIACKMX AYXOBHO-
HPaBCTBEHHbIX
LIEHHOCTEN, B TOM
yucrie ¢ y4eTom
rapmoHusaumm
MeXXHaLWOoHanbHbIX K
MEXPENUIMO3HbIX
OTHOLLIEHWI, NPUMEHSTb
cTaHgapTbl
aHTUKOPPYMLMOHHOTO
noseaeHus

- 0CO3HaHWe 0by4aloLLMMNCH POCCUNCKON
rpaXkaaHCKOW MOEHTUYHOCTY;

- LuereHanpaBsfeHHoe pasBuTue
BHYTPEHHEeWN No3numun IMYHOCTU Ha OCHOBE
OYXOBHO-HPaBCTBEHHbIX LIEeHHOCTEN
HapogoB Poccuiickon ®egepaunn,
NCTOPUYECKNX U HALMOHANBbHO-KYMNbTYPHbIX
Tpaguummn, PopMMpoBaHne CUCTEMbI
3HAYUMBbIX LLEHHOCTHO-CMbICIIOBbIX
YCTaHOBOK, aHTUKOPPYMLMOHHOIO
MUPOBO33pPEHNS, MPaBOCO3HaHWS,
9KOJOTMYECKOMN KyNbTypbl, CNOCOBHOCTM
CTaBUTb LIeNN U CTPOUTb XKN3HEHHbIE
nnaHbl;

B yacTtu rpaxgaHcKoro BocnuTaHums:

- OCO3HaHNe CBOUX KOHCTUTYLIMOHHbIX NpaB
1 0693aHHOCTEN, yBaXKeHNe 3akoHa u
npaBonopsiaka;

- MPUHATME TPaAMLMOHHBIX HAaLMOHAIbHBIX,
obLleyenoBeYvYecknx ryMaHMCTU4ECKUX n
AEeMOKpaTUYECKUX LEHHOCTEN;

- FTOTOBHOCTb NPOTMBOCTOATbL NOE0NOrnn
3KCTpeMu3ma, HaumoHanmnsma,
kceHohobun, AMCKpUMMHALMM NO
coumarnbHbIM, PEeNUIMO3HbIM, PAcOBbIM,
HaLMoHarnbHbIM MPU3HaKaM;

- FOTOBHOCTb BECTN COBMECTHYIO
OeATenbHOCTb B MHTEpecax rpaxgaHckoro
obuecTBa, y4acTBOBaTh B
camOO/[paBneHun B
o6ueobpasoBaTenbHON opraHn3aummn n
OETCKO-IOHOLLECKMX OpraHM3aumnsx;

- yMEHWe B3auMOAeNncTBOBaTh C
coumanbHbIMWU UHCTUTYTamu B

- yMEeTb ONepupoBaTb MOHATUAMMU:
npsiIMOyrofibHasi cuctema
KOOPAMHAT, KOOPANHATBI TOYKMU,
BEKTOp, KOOPAMHATLI BEKTOPA,
ckanspHoe npov3segeHue, yron
MeXay BeKTopamu, cymma
BEKTOpOB, Npou3BeaeHne
BEKTOpa Ha YnCro; HaxoauTb C
MOMOLLIbIO U3YYeHHbIX hopMyn
KOOpAUHaTLI CepeaunHbl OTpeska,
paccTosiHne Mexay AByMs
TOYKaMu;

-yMeTb BblbMpaTh NOAXoAsLUNA
N3yYeHHbIN MeToA ANS peLleHus
3agauyun, pacnosHaBaTb
mMaTemartumyeckme dakTbl 1
mMaTemaTtnyeckme Mogenu B
NPMPOAHBLIX N OBLLECTBEHHbIX
ABMEHUSAX, B UCKYCCTBE; YMEHNE
NPMBOAUTL NPUMEPHI
MaTeMaTU4ECKNX OTKPbITUI
POCCUICKON 1 MUPOBOW
MaTemMaTU4eCKON HayKu.

- YMeTb OnepupoBaTb NOHATUAMU:
CnyyarHbIN ONbIT U cryYyanHoe
cobbITNe, BEPOATHOCTb
CnyYanHoro cobbITus; ymeTb
BbIYMCHATb BEPOATHOCTb C
ncnonbL3oBaHNEM rpauyecknx
MEeTOAO0B; NPUMEHATE hOPMYIbl
CINOXEHUSI U YMHOXEHMS
BEPOSITHOCTEMN, KOMOMHATOPHbIE
dakTbl U POpMYIbl NPU peLLeHnn
3ajav; oLueHnBaTb BEPOATHOCTM

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs 8 1C Konnedx
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Kog

MnaHupyembie pesynbTaThbl

c¢hopmMupyembIx
KOMneTeHLuum

O6Lwue

AucumnnuHapHble
(npegMeTHbIe)

COOTBETCTBMM C UX PYHKUNAMUN 1
HasHayeHvewm;

- TOTOBHOCTb K 'yMaHWTapHOM U
BOMOHTEPCKON AeATENbHOCTH;
NaTpMOTUYECKOro BOCMNTAHMS:

- cchOpMUPOBAHHOCTbL POCCUIACKOMN
rpakgaHcKou MOAEHTUYHOCTW, NaTpuoTn3ma,
yBaXeHus K CBOEMY Hapoay, YyBCTBa
OTBETCTBEHHOCTU nepes PoguHon,
rop4oCTu 3a CBOW KpaWn, CBOK PoauHy,
CBOW A3bIK U KyNbTypy, NPOLUIIOE U
HacToslLLiee MHOroHaUMoHanbHOro Hapoaa
Poccuu;

- LEHHOCTHOE OTHOLLEHME K
rocyaapCTBEHHbIM CUMBOJIaM,
NCTOPUYECKOMY 1 MPUPOLHOMY Hacneauio,
namsaTHMKaM, Tpaguuusam Hapogos Poccun,
JocTmkeHusm Poccum B Hayke, UCKyCCTBE,
crnopTe, TEXHOMNOMUSIX U Tpyae;

- ngerniHas ybexaeHHoCTb, FOTOBHOCTb K
cnyxeHuto n 3awmte OTeyecTBa,
OTBETCTBEHHOCTb 3a ero cyapoy;
OCBOEHHbIE 0by4vatoLLmnMncs
MeXnpeaMeTHbIE MOHATUS U
yHMBepcarbHble y4ebHble 0encTBus
(perynsiTmBHble, NO3HaBaTeNbHbIE,
KOMMYHUKaTUBHbIE);

- CNOCOBHOCTb NX UCMONb30BaHNS B
no3HaBaTernbHOW M coumnarnbHOW NpakTuke,
FOTOBHOCTb K CAMOCTOSITENIbHOMY
NNaHMPOBaHMIO N OCYLLLECTBIEHMIO y4eOHOoN
OesaTenbHOCTW, opraHm3aunm y4ebHoro
COTPYOHMYECTBA C NeAarornyeckmm
paboTHMKaMM 1 CBEPCTHUKAMMU, K YHACTUIO
B MOCTPOEHUN UHAUBMAYATbHOM
obpasoBaTenbHON TpaekTopuu;

- OBNnajeHvne HaBblkaMu y4ebHo-
ncecnenoBaTeribCKon, MPOEeKTHOW 1
coumnansHom AeaTenbHOCTH

pearsbHbIX COBbITUIA; 3HAKOMCTBO
CO CryYalHbIMU BENMYMHAMY;
yMeHMe NpUBoAMTb NpUMeEpHI
NposiBNeHNs 3akoHa 6onbLUMX
ymcen B NPUPOOHbIX 1
06LLEeCTBEHHbIX SABMEHMUSAX

OK 07 CoperictBoBaTb
COXPaHEHUIO
OKpyXXatoLlen cpeapl,
pecypcocbepexeHunto,
NPUMEHATb 3HaHNs 06
N3MEHEeHNN Knumara,
NPUHUMNbI
OepexnmBoro
Npon3BOACTBA,

3 peKTNBHO
JencTBoBaTh B

- He NpYHMMaTb AeNCTBUSA, NPUHOCALLNE
Bpen OKpyXarLlen cpeae;

- yMeTb NPOrHo3npoBaTb HebnaronpusiTHble
3Konoruyeckne nocneacTens
npeanpuHMMaeMbix AeNCTBUN,
npegoTBpalLaTh ux;

- pacwupuTb ONbIT A4EATENBHOCTU
3KOOrMYeCcKon HanpaBieHHOCTY;

- pa3pabatbiBaTb NnaH peLueHns
npobnemMbl C y4eTOM aHanM3sa MMeLLNXCS

yMeTb onepupoBaTh NOHATUAMU:
YHKLMSA, HenpepbiBHas
dYHKUNS, NpOU3BOAHAS,
nepsoobpa3sHasi, onpeaeneHHbIn
WHTEerpan; yMmeTb HaxoauTb
NPOU3BOAHbBIE ANEMEHTAaPHbIX
YHKUNIA, NCNOMb3Ys CpaBOYHbIe
mMaTepuansl; ICCNeaoBaTh B
nNpocTenLlnx cnyvasx gyHKLMm

Ha MOHOTOHHOCTb, HaXOAUTb
HanbonbLIne N HanMeHbLUne
3Ha4YeHUs OYHKUNR; CTPOUTb

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs 8 1C Konnedx
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Kon NMnaHupyemble pe3ynbTaThbl
¢opmupyembIx O6Lwue OucuunnuHapHble
KoMnetTeHUnn (I'Ipe.D,MeTHble)
l-Ip(i"3BbI‘-Ial‘/‘IHI:»IX MaTtepualbHbIX 1 HeEMaTepUnaribHbIX I'pad)VIKVI MHOro4s$1eHoB C
cUTyaumsix pecypcoB; ncnonb3oBaHWEM annapaTa

- OCYLLECTBNSATL LieNeHanpaBneHHbIi novck | MaréMar4eckoro aHanusa,
y NPUMEHSTb NPOU3BOAHYIO MPU
nepeHoca cpeacTs 1 cnocobos aeiictens g | PYMe POVU3BOAHYIO NP

) pellueHnn 3agay Ha aBUXeHue;
npodeccunoHaneHyo cpeay; peLaTb NPaKTHKO-

- YMETb NEPEHOCUTL 3HaHWA B OpPUEHTVUPOBaHHbIE 3a4a4M Ha
no3HaBaTeslIbHYH U NPakKTU4YECKy obnactu HanbonbLlMe N HaMMeHbLune
XN3HeOesATeNbHOCTH; 3HAYEHVSA, Ha HaXOXAEeHWe NyTK,

- NnpeanaraTtb HOBblE MPOEKTbI, OLIEHMBATb CKOPOCTU 1 YCKOPEHUA,
MEN C NO3MULIN HOBM3HI, - YMETb OnepupoBaTh NOHATUAMU:

y ABWKEHWE B NMPOCTPaHCTBE,
OPVIMHaNbHOCTU, NMPaKTUYECKOA
nonoGHble urypol B

sHammoctw, NPOCTPaHCTBE; UCMOMNb30BaTh
- NaBaTb OLIEHKY HOBbLIM CUTYyaLUsAM, OTHOLLEHME NMOLLAAEit
BHOCMUTb KOPPEKTUBLI B 1€ATENBHOCTb, NOBEpPXHOCTEN 1 06bEMOB
OLIEHMBaTbL COOTBETCTBUE PEe3yrbTaToB noAo6HbIX dunryp npu petieHum
uenam 3anav;

- YMETb BbIYMCHATb
reoMeTpu4Yeckne BennYnHbI
(anvHa, yron, nnowagb, 06beMm,
nroLwiaab NoOBEPXHOCTK),
MCronb3ys M3ydYeHHble popMyrbl
n MeToabl

2 Hepequb OLEeHO4YHbIX cpeancTB U Kputepun oueHnBaHuA

2.1 K oueHOYHbIM cpeacTBaM BXOAHOrO KOHTPOJSISi yCreBaeMOCTU OTHOCATCS:
- 3afaHus AN BXOAHOMO KOHTPOSIS.
2.2 K oueHOYHbIM cpeacTBaM TEKYyLLero KOHTPosis ycneBaeMoCTU OTHOCATCS:
- TeopeTuyecKkme BOrpochl;
- KOHTpOSbHas paboTa.
2.3 K oueHOYHbIM cpeacTBaM ANsi NPOMEXYTOYHOM aTTecTauum OTHOCATCS:
- 9K3aMeHaLMOHHbIe 3aaHus;
-NpYMepbl 3K3aMeHaUNOHHbIX BuneToB.
2.4 Kputepumn oueHKU pe3yribTaToB OCBOEHUNS y4eOHOM ANCUNMNINHBI
KpuTepun BXOQHOrO KOHTPONS:
Bxo4HOM KOHTPONb COCTOUT U3 3a4aHNin, B3SITbIX U3 OTKPLITOrO GaHka No maTemaTuke.
Ha BbinonHeHve 3agaHnii BXOOHOrO KOHTpoOns gaetca 1 akagemunyeckuin yac (45 MUHyT).
BXxoAHON KOHTPOSb COCTOMUT MX 2-X YacTen: 06a3aTefibHON U AONONHUTENbHOMN.
ObsasaTenbHas 4acTb COAEPXKUT 3adaHUA MUHMMArbHOMO 00s3aTenbHOro YPOBHS,
AONONHUTENbHAsA YacTb — Bonee CrnoXxHble 3agaHuns.

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs 8 1C Konnedx
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Mpn BbINONHEHWWM 3agaHuM TpebyeTcAa NpeacTaBuUTb XO4 pPeLeHUs U yKasaTb
nosiyyeHHbln OTBeT. [lpaBuUnbHO BbLINOMIHEHHOE 3adaHne w3 obs3aTenbHOM 4YacTu
oueHuBaeTca B oAuH Gann; npasBuibHOE BbINOMIHEHWE 3aaHuUi OOMNOMHUTENBHOW Y4acTu
oueHuBaeTtca 3 6annamm nnun 1-2 6annamm 3a 4YacTU4HOE peLUeHMeE.

bannel, noJjiy4eHHble 3a BCE BbIMNOJIHEHHbIE 3aaHNA, CYMMUPYHOTCA.

LLikana nepeBoaa 6annoB B OTMETKU NO NATUOannbLHON cucteme

OTmeTKa Yucno 6annos,
HeobxoaMMoe Ans Nony4YeHUsi OTMETKU
«3» (yoosB.) 7-9
«4» (xopoLuo) 10-12
«5» (0TNMYHO) 13-15

Kputepuu TeKyLiero KOHTpons:

TeKywWnin KOHTPOMb NMPOBOAATCA BO BPEMSI ayAUTOPHBLIX 3aHATMI MO MaTemMaTuKe B
COOTBETCTBUMN C y4ebHbIM NnaHoM n paboyven nporpammbl OY.10 «MaTtemaTuka» no Bcem
pasgenam nporpaMmmbl. TeKyLWMA KOHTPOSfb COCTOUT M3 OBYX YacTen:. TEOpeTU4ecKon u
npakTuyeckon. MNMpu aTom obyyaroLmecs nonyyaroT ABE OTMETKM.

TeopeTnyeckasn YacTb NPOXOANT B hOPME YCTHbIX OTBETOB: 06y4YatoLLMecs BbITArMBatoT
NATb KapTOYeK C BonpocamMu, 4atoT MOSHbIA OTBET (CO CMMCKOM BOMPOCOB Oby4arolimecs
3HaAKOMATCA B Hayarne usyyeHuna pasgena).

LLikana nepeBofa 6annoB B OTMeTKM Mo NATUG6aNNbLHONW cUcTeme

OTmeTKa KonuyecTtBO BEPHbLIX OTBETOB Ha TeopeTn4eCcKue BOnpocChbl

«3» (yaos.) 3
«4» (xopoLuo) 4
«5» (0TNIMYHO) 5

3agaHus npakTU4eckon 4Yactu (KOHTPOSibHblE paboTbl) YaCTUYHO B3ATbl U3 OTKPLITOrO
6aHka E3 n BINP no matemaTtuke.

Ha BbINnonHeHMe KOHTPOsbHOW paboTbl N0 MatemaTuke gaetca 1 akagemmyeckuin vYac
(45 MUHYT).

KoHTponbHas pabota coctouT umx 2-x 4acten. B nepBon 4actu npepnaraetcs
BbINONMHUTL 4 3agaHusi — BbIOpaTb MpaBUibHbIA OTBET M3 YeTbipex NpeanioXeHHblx. Bo
BTOPOW YacTu npeanaraeTcs BbIMONHUTL 6 3a4aHUN — 0POPMUTL X0 PeLLeHUs 1 3anucaTtb

NnoJsly4YeHHbIN OTBET.

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs 8 1C Konnedx
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3a npaBunbHOE BbINOMHEHNE NOBOro 3agaHna NepBon YacTn oby4varowmimnca nonyvaet
oavH B6anna. MNpaBunbHOE BbLINOMHEHWE 3a4aHU BTOPOW YacTu oueHuBaeTcsa 2 Gannamu
unu 1 6annom 3a YacTUYHOE peLLEHME.

bannel, noJjiy4eHHble 3a BCE BbIMNOJIHEHHbIE 3aaHNA, CYMMUPYHOTCA.

LLikana nepeBoaa 6annoB B OTMETKU NO NATUOannbLHON cucteme

OTmeTKa Yucno 6annos,
HeobGxoauMoe AnA Nofy4YeHUss OTMETKU

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

Kputepuu oueHnBaHUs NPOMEXYTOYHOM aTTecTauum (3Kk3ameH):

Ha BbINONHEHWE NMUCbMEHHOW 3K3aMeHaUMOHHOW paboTbl MO MaTtemaTuke gaetcsa 4
acTpoHoMuyeckux Yaca (240 MUHYT).

OK3aMeHaunoHHaa paboTa COCTOUT UX 2-X YacTeun: 06s3aTenbHOW U OOMONHUTENBHOMN.

Ob6sa3atenbHas 4acTb COLEPXKUT 3adaHust MUHUManbHOro 06s3aTeNbHOro YPOBHS,
OOMONHUTENbHAas YacTb — bonee CrnoXHble 3a4aHna.

Mpwn BbINONHEHMM 3aaHUI 06A3aTeENbHOM YacTn TpebyeTcs NpeacTaBmUTb X0 PELLEHNS
W yKasaTb MOMYyYEeHHbIn OTBeT. 3a npaBuibHOE BbIMOMHEHUE nboro 3agaHus w3
obsi3aTenbHOM YacTn obyyatowmimncsa nonyvyaete oauH 6ann. MNpu BbINONHEHUU 3adaHna U3
AOMNOJSTHUTENBHON 4YacTu HeobxogMmo noapobHO onmcaTb XO4 PeLlleHns U gaTb OTBET.
[MpaBunbHOE BbLIMOMHEHNE 3a4aHWNn OONONHUTENBHOM YacTu oueHnBaeTca 3 Gannamm nnu
1-2 6Gannamu 3a YaCTUYHOE peLleHmne.

bannel, noJiy4yeHHble 3a BCE BbIMNOJIHEHHbIE 3aaHNA, CYMMUPYHOTCA.

LLikana nepeBofa 6annoB B OTMeTKM Mo NATU6aNNbLHOW cUcTeme

OTmeTKa Yucno 6annos,
Heo6xoaQMMoOe Arisi NoNy4YeHUs1 OTMETKHU
«3» (yoos.) 6-9
«4» (xopoLuo) 10-14
(He MeHee ofHOro 3aaHusl U3 JOMOSNTHUTENbHOW YacTK)
«5» (OTNNYHO) bonee 14
(He MeHee OBYX 3a4aHW U3 ONOMHUTENBLHON YacTu)

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs 8 1C Konnedx
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3 OueHoYHbIe cpeaAcTBa BXOAHOrO KOHTPOSS, TEKYLLEro KOHTPOsA U

NPOMEXyTOYHON aTTecTaumm

3apaHus BXOQHOro KOHTpONA

NNAHUNPYEMBIE PE3YJIBTATBI: OK 01- OK 05,

ObsA3aTenbHada YacTb

lMpu peweHuu 3adaHul 1-4 3anuwume npaesusibHbIl omeem u3 4Yembipex

npeosiOXKeHHbIX:

1. (1 6ann) PackpoiTte dhopMyIny COKpaLLEHHOTO YMHOXEHUS a2-b?:
A) a2-2ab+b? B) (a-b)(a+b); B) a%+2ab-b?; I') (a-b)(a-b)
2. (1 6ann) MNnowaap TpeyronbHUKa BblYMCAsSEeTCA Mo hopmMyre:
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 cnegyoLmnx YMCer 3aKno4eHo Mexay Ymcnamm 17 4 8°

A)0,4;6)0,5;B)0,6;IN 0,7
4. (1 6ann) JaHbl rpadmkn dyHKunn. Kakas gpopmyna cooTBETCTBYET rpadouky 3):

1) N 2) | 3)

w— .
=Y

o] 1\

1 9

y==x—6 _ 2 y=——
A~ 20 Y =X —8xtllp X; T) y=x+5.

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

5. (2 6anna) Boluncrvte: 2 D
6. (2 6anna) PewuTte ypaBHeHue x?-7x+10=0. Ecnu ypaBHeHne nmeeT Gonee ogHOro

KOPHS, B OTBET 3anuLLIMTE MEHbLUNA N3 KOPHEN.

7. (2 6anna) Onsa pemoHTa Tpebyetca 57 pynoHoB ob6oeB. Kakoe HavmeHbluee

KOMMYeCcTBO nayvek OBOMHOro Kres HYXXHO AONA Takoro pemMoHTa, ecnu 1 nadka knes
paccuynTaHa Ha 5 pynoHoB?

8. (2 6anna) Beicota BH napannenorpamma ABCD penut ero ctopoHy AD Ha OTpesku

AH=2 n HD=32. OunaroHanb napannenorpamma BD pasHa 40. Hangnte nnowagb
napannenorpamMmma.
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JononHutenbHasa YacTb
lMpu ebinosHeHUu 3adaHusi 9 3anuwume x00, 060CHOBaHUe peuweHuss U
noJsiy4eHHbIU omeem.
9. (3 6anna) PbibonoB nponsbin Ha f1ogke OT NPUCTaHM HEKOTOPOE pPacCTOsIHME BBEPX
Nno TeYEeHUo pekn, 3aTem Bpocun sKopb, 2 Yaca noBun pbiby 1 BepHyncsa obpaTHO Yepes 5
YacoB OT Havana nyTewecTBus. Ha kakoe paccTosHve OT NPWUCTaHW OH OTNIbI, ecnu
CKOPOCTb TEYEHUS PEKM paBHA 2 KM/Y, a COBCTBEHHAs CKOPOCTb NOAKM 6 KM/4?

ATanoHbl OTBETOB:

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

TeKyLwmnit KOHTPOb
TeopeTnyeckue Bonpochl

NNAHNPYEMBIE PE3YJIBTATHBI: OK 01, OK 03, OK 05, OK 07

Cdopmynupynte Teopemy lNudparopa.

Mepeyncnmte oCHOBHblE OUrypbl B MPOCTPAHCTBE.

Mepeuyncnute cnocobbl 3agaHns NITIOCKOCTM.

Mpogomkute Teopemy: «EcnM ogHa wm3 [OBYX napanfesibHbIX  NPsMbIX
nepneHanKynapHa nnockoCcTn, TO...»

Mpopomknte Teopemy: «Ecnu gBe napannenbHble MNSIOCKOCTUM nepecekarTcs
TpeTben, To...»

CopmynupynTe onpegeneHune AByrpaHHoOro yrna.

PackponTte NoHATUE «yron Mexay npsiMmbiMmny.

lMepeyncnute B3aMMHOE pacnofioXXeHne ABYyX NPAMbIX B MPOCTPAHCTBE

Kakne npsimble Ha3bIBalOTCS NapannenbHbIMU B NpOCTpaHCcTBe?

10 Kakune npsiMmble Ha3bliBalOTCA CKpeLnBarLWMMNCS B NPOCTPaHCTBE?

11.Kakune npsimble HasblBalOTCA NepneHanKynapHbIMU B NPOCTPaHCTBE?
12.TMepeyncnvte B3aMMHOE pacnofioXXeHne NpAMoKn 1 MOCKOCTU B MPOCTPaHCTBE.
13.PackpoinTte NoHATME «Yyron mexay NpaMon 1 NiIOCKOCTLIO».

14.PackpounTte NoHATME «napanfenbHOCTb NPAMON U MIIOCKOCTUY.

15. PackponTte NoHATNE «NepneHanKynapHOCTb NPSIMOW U MIIOCKOCTUNY.

16. lNepeuncnute B3aMMHOE pacnofnoXeHne AByX NNIOCKOCTEN B MPOCTPaHCTBE.
17.PackponTe NOHATNE «Yron Mexay NnioCcKOCTAMMUY.

18.PackponTte NnoHATME «napanfenbHOCTb NSTIOCKOCTENY.

19. PackponTte NoHATME «NepneHanKynapHOCTb NIIOCKOCTENY.

20.Kak HanTn pacCcTosiHMe OT TOYKKU 4O NPSIMON?

21.Kak HanTn pacctosiHue mexagy npambiMmn?

22.Kak HanTn paccTtosiHue Mexay nnockocTaMu?

23.Tlpopomknte onpenenexue: «lepneHgmkynap — aTo...»

24.MpopomknTe onpenenenune: «HaknoHHasa — aT1o...»

25.MNMpopomknte onpenenenune: «lNpoekunsa HaKNnOHHOM — 3TO...»

BN =

o

©o N
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26.llepeuncnure cBOMCTBA NapannesibHoro NPoeKTUPOBaHUS.

27.113 yero cocTouT NpsiMOyrosibHasi cuctema KoopauHat B NpoCcTpaHCcTBe?
28.Ecnun To4ka nexuT B NITIOCKOCTU XYy, Kakas KoopauHaTta y Hee Hynesasa?
29.T1puBeanTe NnpuMep KOOpAUHAT TOYKM A, KOTopas NeXUT Ha OCU Z.
30.PackponTte NoHATME «BEKTOPY.

31.Kakne BeKTOpbl Ha3bIBaKOTCA KOSNMHEAPHBbIMU?

32.Kakne BeKTOpbl Ha3bIBaKOTCA NEePNEHOMKYNAPHBIMU?

KoHTponbHbie paboTbl
MepBas YyacTb
lMpu peweHuu 3adaHul 1-4 3anuwume npaesusibHbIll omeem u3 4Yembipex

npeosioXKeHHbIX.

1. (1 6ann) PacwundpynTe KpaTkyto 3anuck: a€ f.

A) ToYKa a NpuHagnexuT NrockocTn ; Bb) Touka a NnpuHaanexuT npsmon ; B) npamas
a npuHaanexuT nnockoctn B; IN) npsimasa a nepecekaeT NOCKOCTb, f3.

2. (1 6ann) MNpamble AB n CI ckpewmsatoTcs. Kakoe pacnonoxeHne nmMeroT npsimble
AC n BO?

A) napannenbHbie; B) nepneHankynapHble; B) ckpelwumBatotces; ) nepecekatoTca.

3. (1 6ann) Kakue n3 sektopos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) kKonnmHeapHble?

A) a, B; b) ¢, B; B) a, c; ") konnmMHeapHbIX BEKTOPOB HET.

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

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

Bropas yacTtb

lMpu ebinonHeHuu 3adaHul 5-10 3anuwume x00 peweHuUsi U NMoJsly4eHHbIl omaem.

5. (2 6anna) Yepes koHubl oTpe3ka AB u ero cepeauHy M npoBeaeHbl napannenbHble
npsMble, NepecekarLlme HEKOTOPYK MMOCKOCTb B Todkax A1, B1 n M1. Hangute gnuny
oTpeska MM1, ecnn oTpe3ok AB He nepecekaeT nnockocTb 1 ecnn AA1=6,8cm, BB1=7,4cwm.

6. (2 6anna) MNpamelie AC, AB 1 Al nonapHo nepneHaukynspHel. Hanante otpesok CU,
ecnn AB=5 cm, BC=13 cm, A[]1=9 cm.

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

8. (2 6banna) Ha4eptntb ky6 ABCOA1B1C1[1. NocTpounTb Touky KEAB, Touky Mel1C,
oTpe3ok PEEA1B1C1.

9. (2 6anna) Mpwu kaknx 3Ha4YeHusX 11 BekTopbl a (4,n,2), B(1,2,n) nepneHankynspHol?

10. (2 6anna) Odopmute nuct Oymarn A4 BepTUKaNbHbIMW, FOPU3OHTAaNbHbLIMU,
HaKNOHHLIMW NIMHUAMMW, NCNONb3YS pasHble LBETOBbLIE OTTEHKMW.

OTanoHbl OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3agaHus
OtBet B B A B 71 15 -30 - -1 -
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OK3SAMEHALUMWOHHbLIE 3A0AHUA

3apanuve 1. BeinonHnTtb AencTBuns:
1. 5.-7,21-3.2:(-8)
2. 6—0,48: (- 0,6)
21
3. 2:(1,5+(-2,1+45))
1 1
4. TA-(-5+12:)
5. 5,6—24*2%— 1,2
6. -—+441—27:3=
10 3
7. 05— (32+42*1
) ’ G, 8 2)

8. -24+(1,7-0,3:3)
5

1 4
9. (04-238-3452):4 -27= -3

1
10. 2> -21. 063285468 =3
14 “4

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

12. - 3,075 :1,5+0,5 ( 0,04—3215 )=-3,61

13.-125+ > (& .25-Ty=_1125
12 '3 8

1
14. (% -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

3apanue 2.

1. V13 hopmyribl nioLaam Tpeyronbhmika S = 307

BbIpa3nTb CTOPOHY b.

ab siny

2. V13 chopmynbl nnowaan TpeyrosnibHuka S = BbIpa3unTb siny.

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C Konnedx




MO-09 02 11-00[.07.90C

KMPK BFAP® ®I'EO0Y BO «KI'TY»

MATEMATWKA | C.16/30
3. 113 TEOpEMbI CUHYCOB —— = —— BLIPa3UTb CTOPOHY b
) P y sina ~ sinf P POHY
a b .
4. V13 TeopemMbl CUHYCOB snz = sinp BblpasunTb sin 8
2 .
5. M3 hopmynbl nnowaan npamoyronbHuka S = L sne Bblpa3nTb ANUHY AgvaroHanu d
6. N3 hopmynbl nnowagu Tpaneumm s = aTerh Bblpa3nTb BbICOTY h.
7. 3 popmynbl niowagm tpaneumn s = %h Bblpa3nTb CTOPOHY a.
8. V3 TeopeMbl KOCUHYCOB ¢2 = a2 + b2 — 2abcos y Bblpa3nTb BENTUYMHY COS ).
9. M3 chopmynbl nnowaau kpyra S = nr? BblpasuTb paguyc r. Bce BennumnHbl
NONOXUTESbHbIE.
3agaHuve 3 PelwnTb nokasaTtenbHOE ypaBHEHUE:
1. 5% = —
125
2. gx1iz= L
64

1 3x+2
3. (3) =625
4. 2x+3 — 4x—1

1 X—4
5. 5) =27
6. 537 =0,04

1 2x-9 1\X
7 () =0
8. 2% =16
9. 2%-6:2+8=0
10. 3% - 6:3¥-27=0

1 2x 1\X¥
1.(5) -5-() -6=0
12. 7% —6-7*+5=0

1 2x 1\X

2 2x 2\ X

14.3-(57+7-(3) —6=0
15. 2:22%—-5.2X42=0
16. 3:32*—-10-3*+3 =0

3apaHuve 4. PewunTb norapnpmmnyeckoe HepaBeHCTBO
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log;(x—3)>0
log,(x—2) <1
lg(x—7)>1
lg(x+9) <0
log,(2x+ 1) > 2
log;(x+5) <2

log, (%) >0
8. lg (X+3) <1

9

N oo kN

9. log,(x—5)<2

10. log3(7 —x)> 1

11. log:(2x+ 1) > =2
12. logg (3 — 5x) < -3
13. logs(3x+ 1) < 2
14. loglg >1

15. log0,5§ > —2

16. logg(4 —2x) = 2

3agaHue 5. Hantn 3HavyeHne BblpaXkeHus

log, 28 — log, 4

logs, 2 +logy, 3 +1logy, 7
3log,, 2 + 2logy, 3

loge 2 + logg 3 + logg 6
log; 21 — log; 3 + log3 9
logs 25 -log5 0,2 + 3

log, 2 — log, 8+ 3

© N O g ks 0Ddb =

loge 18 — logg 3 + 2

3agaHue 6. PewnTb TPUTOHOMETPU4ECKOEe ypaBHEHNE

-

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

5. sin2x = ?

WD

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C Konnedx




MO-09 02 11-00[.07.90C

KMPK BFAP® ®I'EO0Y BO «KI'TY»

MATEMATKNKA

| C.18/30

6
7.
8

9.

10.
11.
12.
13.
14.
15.
16.

N

(0]

tgxctgx +cosx =0

cosd4x =1
V3tgx—3=0
y'(x) =3, ecnm y(x) = 2cosx — 4

X

y'(x
y'(
y'(
y'(
y'(
y'(

y'(x) = 1, ecnu y(x) = 2sinx+13
) =2, ecnn y(x) = 2cosx — 9
)=0,ecnmn y(x) = 2sinx+ 6
x)=-1,ecnm y(x) = 2sinx-7
x) =3, ecnm y(x) = 2sinx+ 12
x)=-1,ecnn y(x) = 3sinx+ 2x

X) =1,ecnn y(x) = 2cosx+2x

3apganue 7. Bbluncnutb

. cosa, tga,ctga, ecrnm sina = 4/5 7T/z <a<m

. sina, tga, ctga, ecnn cosa=-2/5 7T/2<oz<7t

. 3
cosa, tga, ctga,ecnu 51na=-4/5 T<a<Im

. 3
. cosa, tga, ctga,ecnn sma=-1/5 n<a<5n

. 3
cosa, tga, ctgaecnn sina =-0,6 T<a< ST

cosa, tga, ctga, ecnu sina = 3/5 Thh<a<m

.cosa, tga, ctga, ecnun sina = 4/5 Th<a<m

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

3apgaHve 8. Hantu nponssBoaHy (PyHKUMK, UCNONb3YS npasuna

anddepeHLmMpoBaHuUS:
1. y=4x3
2. =X_3
3. y=sinx—x
4. y=tgx+ctgx
5. y=xlnx
6. y=—"
7. =
2X
8. y=-4x3+5x
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9. y=x3sinx
10. y= (3x% + 4)-In x
11. y= 4x?-cos Xx

_x2-5

12. y=

eX
13. y=x-sin x

14 y= [o{015).¢

Inx

15. y=x3-cos x

16. y= x*-sin x

3apgaHve 9. Hantu nponsBoaHYO CITIOXHOW DYHKLUK:

3apgaHve 10. Hantu BTOpY NPOM3BOLHYIO (OYHKLMWK:

17.

1. y=e®/(x-5)

2. y=cos (4x)?

3. y=tg (5x+x3)

4. y=ctg (8x - x?))
5 y= V5-x (x2-3)
6. y=(4x3-3)2

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= 5-x

14. y= (4x — 3)?

15. y=1In 5x

16. y=(2-3x)*

1. y=2x*+5x3-x
2. y=-2x3+15x2-36x + 20
3. y=x-2nx

4, y=e*+e¥

5. y=Inx+sinx
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11.
12.
13.
14.
15.

16.

B

© N o O

y=§+—3x3—8x-4

y=tgx+ctgx+x

y =x? + e~
y= x> +2x-3
. y=x%-2x-8
y= x5 + 3x? — e
y= e+ 2x+4
y=2x3+2x2-3
y= 7€*-5sinx+3
y=4 + 3x — 2x?

y=4Inx + j— 2x3

3agaHue 11. Hantm ckopoCTb U YCKOPEHME TOYKU, ABMXKYLLENCA NO 3aKOHY:
S(t)= 2 3% B MOMeHT BpemeHu t=2 cek
t

S(t)=t2-8t+4 B MOMeHT BpeMeHu t=3 cek

S(t)= 10t+18t>-2t3 B MOMeEHT BpemeHu t=1 cek

S(t)= zsin? B MOMEHT BpemeHu t=1cek

S(t)=t?+3t B MOMEHT BpemeHH t=3 cek
S(t)=2cost B MOMeHT BpemMeHu t=n/3 cek
S(t)=3sint B MOMeEHT BpemMeHu t=n/3 cek
S(t)=1/3t3-3t?>+4 B MOMEHT BpemeHu t=2 cek

S(t)=t>+3t (M) B MOMeHT BpeMeHu t=3 cek

. S(t)= 12t+8t2-2t3 (M) B MOMEHT BpemeHun t=1 cek
11.
12.
13.

S(t)=3t>-5t+4 (M) B MOMEHT BpemeHu t=3 cek
S(t)=3t3+2t (M) B MOMEHT BpemeHu t=3 cek
S(

t)=2t3+3t2 +1(M) B MOMeHT BpemeHu t=3 cek

3apaHve 12. Hantu nHtepsanbl MOHOTOHHOCTM M TOYKM 3KCTpeMyMa (PyHKLMM

1. y=2x2+5x+2

2. y=x2-2x-8
3. y=x3- 9x2+24x - 12

4.y

=(1/3)x3-4x
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5. y=(1/3)x3-2x2-3x-4

6. y=(1/4)x*+8x

7. y=-(1/4)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
3apanuve 13.

Hantn MHOXeCcTBO NnepBoobpasHbIX PyHKUUK:

.y= 3x%-2x -4
L y=5x*+ x + 1

. y=6x°-3x-7

. y=4x5 —2x-2
Ly=x3+2x+ 3
.y=x2+3x2-5
. y=2x2+5x+2

. y=X%-2x-12

0o N OO OB~ WN -

Hantn HeonpeneneHHbIn nHTerpan (MeTogoM HENOCPEACTBEHHOIO MHTErPUPOBaHUSA)

-

et + i/}+3\/§+§+n)dx

N

. [(sinx + 5 cos x)dx
1,01, 1

3. f(\/_f + 7; + ﬁ)dx

4. [(3x — 2)(4x + 5)dx

5. [(2x +5)(3 — x)dx

6. f5x3_3 dx

X

7. [(2% + 3%)dx

I(x+ﬂ—3x5+33— _12 +.ﬁgﬁ]a"x
8.

X X

3agaHue 14. Hantn HeonpegeneHHbl nHtTerpan (MeTogomM 3ameHbl NnepeMeHHON)
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10.

11.

12.

13.

14.

Res i
[Fes e
s
e
[cod4—3x)x

I(l — 4x)dx
[ cos@x —3)dx

.(7x2 +9)° xdx

.(5x2 -3 )4 xdx

[3sin(2x + 1)

1
Jonoap®

J.(7x3 —-9)* x’dx

3agaHue 15. BblumcnuTb onpeaeneHHbIn nHTerpan

N
g
=

3x2dx

)
=

A NC— = m— D O N

O O ey
~
N
=
|
)}
g
=

I3J§dx
1
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10.

11.

12.

13.

14.

15.

16.

= © 0o N ok N =

o

A A A A
A WO -

N
(&)

8
4%/;dx

Vo= e

5\/x73dx

1
1.
1Ox4dx

0
ff 3x2 dx

fzs 2dx

f04(2x — 5)dx
ff 3Vx dx

fol 10x* dx
I

flz 2x3 dx

foz(x +3) dx

3agaHue 16. Belumcnutb nnowaab ourypbl, orpaHUYeHHON NIMHUAMMN:

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/;,x=1,x=4,y=0
Ly=x3+1,x=0,x=4,y=0
. y=x?,x=0,x=2,y=0
.y=x%+3 ,x=0,x=4,y =0

) y=x/;+ 1,x=4,x=9,y=0

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C Konnedx




KMPK BFAP® ®I'EO0Y BO «KI'TY»

MO-09 02 11-00[,.07.90C MATEMATVIKA [ C.24/30

16. y=x3, x=-1,x=1,y =0

3apaHne 17. KombuHaTopuka

1. Bbluucnutb P,

A3
Bblancnnte 3

Bbluncnutb Py

C3
Bbiaucnntb 8

Bblucnutb A2

C2
6. Bblumcnutb °

7. Bblumcnuts Fs

8. Bbluucnutb 4

9. CkKOmnbKO pasnnyHbIX TPEX3HAYHbIX YMCEN MOXHO cocTaBuTb U3 5-tn undp 1, 2,3, 4,5
npw yCrioBuK, 4To LMUpPbl HE MOBTOPSOTCA?

10. BblUMCnIUTL KONMYECTBO NepecTaHOBOK U3 4-X 9NIEMEHTOB.

11. Ckonbkmumn cnocobamm MOXKHO pacnpeaenuTb Tpu NyTEBKM B CAHATOPUIN Mexay
LLECTbHIO XenawLwmmm?

12.Bbl4MCnnTb KONMYECTBO nepecrtaHoBOK N3 5-Tn 9NemMeHToB.

3agaHue 18. Knaccuyeckoe onpegeneHme BEPOATHOCTU COBbITUSA
1. B ypHe 4 6enbix n 6 4YépHbIX WwapoB. V13 ypHbl cnyyanHbiM obpasom 6epyT oauH wap.
Yemy paBHa BEPOSATHOCTb TOrO, YTO OH OKaXKeTCsl YEPHbLIM?
2. B ypHe 4 6enbix, 11 CMHUX N 6 YEPHbIX LWapoB. N3 ypHbI criydanHbiM obpasom bepyT
O4VH Wwap. Yemy paBHa BEPOSATHOCTb TOrO, YTO OH OKaxeTcsa 6enbim?
3. B ypHe 8 kpacHblix, 5 6enbix 1 6 Y€pHbIX WapoB. 3 ypHbI cnyyYanHbiM obpasom 6epyT
O4VH Wwap. Yemy paBHa BEPOSITHOCTb TOr0O, YTO OH OKaXXeTCHA YEPHbIM?
4. B ypHe 8 kpacHbIX, 12 CUHMX 1 6 YEPHBbIX WapoB. M3 ypHbI criydyarHbiM obpasom 6epyT
O4VH Wwap. Yemy paBHa BEPOSTHOCTb TOrO, YTO OH OKaXXeTCH KpacHbIM?
5. B ypHe 4kpacHbiX, 7 6enbix 1 3 YEpPHbIX WapoB. V13 ypHbl cnyyanHbiM obpasom 6epyT
O4VH Wwap. Yemy paBHa BEPOSITHOCTb TOrO, YTO OH OKaXXeTCH KPpaCHbIM?
6. B ypHe 4 kpacHbIX, 5 3eneHbIX 1 3 YEPHbIX WapoB. N3 ypHbI criydanHbivM obpasom bepyT
O4VH Wwap. Yemy paBHa BEPOSITHOCTb TOrO, YTO OH OKaXXeTCHA YEPHbIM?

7. B ypHe 3 kpacHbIX, 4 6enbix 1 7 YEpPHbIX WapoB. V13 ypHbl cnyyanHbiM obpasom GepyT
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O4VH wWwap. YeMy paBHa BEPOATHOCTb TOrO, YTO OH OKaXXeTCHA KPaCHbIM?
8. B ypHe 3 kpacHbIX, 4 3eneHbIX U 7 YEPHbIX LWapoB. N3 ypHbI criydanHbim obpaszom bepyT
O4VH Wwap. Yemy paBHa BEPOSATHOCTb TOrO, YTO OH OKaXXeTCHA YEPHLIM?
9. Hantn BepoATHOCTb BbiNnageHnsa 5 o4koB Npu BpocaHnm nrpanbHON KOCTH.
10. HanTn BepOSATHOCTb BbiNafeHMs YETHOIO YnCra 0O4KOB Npn BGPoCcaHUN UrpanbHOM KOCTMW.
11. U3 cnoa KAJIbKYJTATOP BbibupaeTcsa ogHa bykBa. KakoBa BEpOSATHOCTb, 4TO 3TO BykBa
n2
12. N3 cnosa KOHCTIEKT BbibupaeTca ogHa 6ykea. KakoBa BEpOSATHOCTb, YTO 3TO OykBa K?
13. N3 cnosa CTYAEHT Bbibnpaetcs ogHa 6ykBa. KakoBa BEpOATHOCTb, 4TO 3TO OykBa T7?
14. N3 cnosa COYETAHUE BbIGnpaeTcs ogHa 6ykBa. KakoBa BEpOSTHOCTb, YTO 3TO OykBa
E?
15. N3 cnoea MATEMATWKA BLIGMpaeTcsa ogHa bykBa. KakoBa BEpOSITHOCTb, 4TO 3TO BykBa
A?
16. 13 cnoea BEPOATHOCTDb BbibMpaeTca ogHa OykBa. KakoBa BepOSTHOCTb, YTO 3TO
oyksa O?
17. N3 cnoea PASMELLUEHWE BbibnpaeTcs ogHa 6ykea. KakoBa BEpOSTHOCTb, UTO 3TO ByKkBa
E?
18. N3 cnosa CTATUCTUKA BbibupaeTcs ogHa bykBa. KakoBa BEpPOATHOCTb, YTO 3TO BykBa
T?

3apaHue 19. BekTopsbl
1. [HaHbl BekTopbl: a'(1; -2; 3) u b (2; 4;-1)
BbIYMCAUTL KOOPAMHATHLI BEKTOpa (23 +b) — (3 - 2b)
2. [aHbl BekTOpbl: a'(2; -2; 3) 1 b (2; -5; 1
BLIUMCIINTL KOOPAMHATLI BekTopa (33 +b) + (23 - b)
3. [HaHbl BekTOpbl: a'(1; -2; -2) © b (-1; 4; -1)
BbluncnnTb KoopauHaThl BekTopa (0,53 + B) + @ - ﬁ)
4. [aHbl BekTopbl: a'(-1; -2; 3) 1 b (2; -3; -1)
BLIUMCIINTL koopaMHaTLI BekTopa (3 +2b) — (3a - b)
5. [aHbl BekTOopbl: a'(1; -2; -4) 1 b (-2; 4; -1)
BbIUMCNUTL KOOPAMHATHI BekTopa (3 + 4b) — (—33 - b)
6. [aHbl BekTopbl: 2°(1; 2; 3) 1 b (2; 4; -3)

Bblumncnute koopanHaTtel Bektopa (0,8a + E) +@ -1,3 B)
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7. [aHbl BekTopbl: a'(1; -2; -3) u b (2;4;1)
Bbluncnute koopauHaTbl BEKTOpa (@1’ + B) - (@ - ?b}
8. [aHbl BekTOpbl: a'(1; 2; -3) 1 b (2; -4; 1)

Bbluncnute KoopanHaThl BEKTOpa (@1’ +2§) + (@ - ?b}

3apaHue 20. CtepeomeTpusi (MHOrOrpaHHMKN)

1. 3apgaya. CTOpPOHbI OCHOBaHWMA MNpPaBUMbHOM YeTbIPEXYrONIbHOW YyCeYeHHOMU
nupammngbl 12 n 16, 6okoBoe pedbpo ¢ NNOCKOCTbI0 OCHOBaHWUA cocTasnseT yron 60°. Hantu
nnowaab AnaroHanbHOro ceyeHns

2. 3apaya. Hantn 60KOBYO MOBEPXHOCTb MPaBUITbHOW TPEYroSibHON NPU3Mbl, €CNu

BbICOTa OCHOBaHUS MPU3Mbl 5\/5, a gmnaroHanb 60KkoBoOW rpaHu 26.

3. Bapava. Anodema OOKOBOW rpaHM MPaBUIbHOM YETbIPEXYrOfIbHOM NUpaMuibl

paBHa \/5, a yron mexgy anogemMon M nIOCKOCTbI OCHoBaHuA 60°. Hantn obbem
nMpamuibl.

4. 3apa4va. CTOpOHa OCHOBaHMWS NPaBUbHOW TPEYroNibHON NMpaMmnabl paBHa 6¢m, a
BbokoBoe pebpo obpasyeT ¢ NNOCKOCTLI OCHOBaHMA yron 45°. Hantn o6bem nupamuabi.

5. Bapayva. bokoBasi NOBEPXHOCTb MPaBUIbHOM YETbIPEXYrofibHOM NMpaMnabl paBHa
60 cM? cTopoHa ocHoBaHus 6¢M. Haiitn o6bem nupamuapi.

6. 3apava. BoicoTa npaBuibHOM YeTbIPEXYronbHON Nupamuabl paBHa 3cMm. bokoBas
rpaHb €e HaKITOHEHA K NITIOCKOCTM OCHOBaHUA nog yrnom 45°. Hantn o6bem nnpamuabl

7. 3apava. BbicoTa npaBunibHOM YeTblipexyrofibHOM NupaMmmnasl paBHa 12cm. BeicoTa
ee 6bokosou rpaHn 15cm. Hantn o6bem nnpamuasi.

8. Bapava. Nnowaab O0CHOBaHMS NPaBUITbHOW YE€TbIPEXYTONbHOW NMpamMuabl paBHa
36 cM?, a ee GokoBasi NoBepxHocTb 60 cm?. Haiitn o6bemM nupamuapi.

9. Bapauva. bokoBas rpaHb NpaBUbHOWN YETbIPEXYTONbHOW NMPaMMabl HAaKNOHEHA K
NSIOCKOCTU OCHOBaHMA nog yrnom 60°. lNnowanb 0CHOBaHMS NPaBUbHOM YeTbIPeXyrofibHOM
nupamuabl paBHa 16 cm?. HaiiTu 60KOBYIO NOBEPXHOCTb

10. 3agaya. B ocHOBaHWM Npu3Mbl NEXUT PAaBHOCTOPOHHUI TPEYrofibHUK, Nrowanb

KOTOPOro paBHa 9\/5. HaiiTn o6bemM npuambl, €crnv ee BbiCOTa B V3 pa3 6onblle CTOPOHbI
OCHOBaHMS

11. 3agaya. O6beM NPAMON NPU3Mbl, B OCHOBaAHUN KOTOPOM NEXNT PaBHOCTOPOHHUM

TpeyrosibHUK, paBeH 18\/5, a BbICOTa NpuU3mMbl paBHa 8. Hantu CTOPOHY OCHOBaHWA.
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12. 3agava. B npsimon TpeyrosibHON nNpusame CTOPOHbI OCHOBAHWUA paBHbI 3 CM, 4 CM,
5 cm, a BbicoTa paBHa 6 cM. HanTtn ee NosiHyto NOBEPXHOCTb.

13. 3agava. Hantu nnowagb NOBEPXHOCTU MPAMOro napannenenunena, CTOPOHbI
OCHOBaHWSA KOTOPOro paBHbl 8 1 12 n obpasytoT yron 30°, a 6okoBoe pebpo paBHO 6.

14. 3agava. Bblumncnnte nosiHyl NOBEPXHOCTb W AnaroHarnb MPsiMOYrofibHOro
napannenenunena, ecrnn ero NUHenHble nsamepeHns 1 x 2 x 2 cm.

15. 3apava. BokoBasi NOBEPXHOCTb NPaBUIbHOW 4-XyronbHOM NpuamMbl paBHa 40 cm?,
a nonHasa — 90 cm? . Hangute o6bem nNpuamsl.

16. 3agayva. CTOPOHbI OCHOBAHUA NPAMOYrONbLHOrO napannenenunesa pasHbl 3 1 4
CM, a ero rnornHas noBepxHOCTb paBHa 66 cm? HaiiTn o6bem napannenenvnena

17. 3apgava. Belumcnurte gnaroHans ky6a ¢ pebpom 5 cm.

18. 3apgava. B npaBunbHOM 4-XyronbHOW yCEYEeHHOW nupamuae BbicoTa 63 cm,
anogema 65 cM, a CTOPOHbl OCHOBaHW OTHOCATCA, Kak 7:3. OnpenenuTb CTOPOHbI
OCHOBaHUN.

3apaHue 21. CtepeomeTpus (Tena BpaLleHust)

1. Bapadva. BokoBas noBepxHOCTb UMNUHOPA pa3BepTbiBaeTCsa B KBagpaT Co
CTOpPOHON 2cM. HanTtm o6bem umnuugpa.

2. 3apavya. Hamtm pagmyc OCHOBaHMsi MPSIMOrO KPYroBOro KOHyca, €cnn ero
obpasywuias 5, a BbicoTa 4.

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

nosepxHocTb pasHa 112 7 cm?

4. 3apava. OceBoe ceveHue uMnNUHAOpa - KBagpaTt, AnaroHanb KOTOPOro 6\/5.
Hantn 6okoByo NOBEPXHOCTb U 00BbEM LUUnMHApPA.

5. Bapava. OceBoe ceyeHue KOHyca — PaBHOCTOPOHHUI TpeyrosnbHuK. [lonHas
NOBEPXHOCTb KOHYyca 18. Hantu nnowanb oCHoBaHUS KOHyca.

6. 3apava. Pagnycbl OCHOBaHUI YCEYEHHOrO KOHyca paBHbl 3 1 10, a obbem 112 77
. Hantn BbicoTy 1 06pasytoLLyto 3Toro KoHyca.

7. 3apayva. OceBblM CEeYEHNEM umnnunHgpa AsndAeTcd KBagpat, AnaroHarlb KOToporo

paBHa 672 . Hantn nnowaab nonHon noBepxHOCTU uunuHapa.
8. 3apava. lnowaab 6G0KOBOW NOBEPXHOCTU KOHyca BTpoe Oornblue nnowaan
OCHOBaHus. Hantn o6bem KoHyca, ecnmn pagnyc OCHOBaHUSE 2CM.

9. Bapava. OceBoe ceyeHMe KOHyCa — PaBHOCTOPOHHUK TpeyronbHuK. lNnowaab
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GOKOBOW NOBEPXHOCTM KOHYCa paBHa 5cM2. HailTu nnowaab NonHom noBepxXHOCTY.

10. 3agaya. B nonHom KOHyce nnowagb OCHOBaHWUSA paBHa 97 cm2. Mnowaab
0CEeBOro ceyeHns 6¢m2. BblumcnmTb 06bem KoHyca.

11. 3agayva. Bblumcnnte 06beM paBHOCTOPOHHEro KOHyca, ecrnu ero obpasytoulas
paBHa 9 cwm.

12. 3agava. ObpaasytoLas KoHyca paBHa 12 cMm 1 cocTaBnsieT C OCHoBaHUeM yron 45°.

BbluncnnTb 06bem KoHyca.

13. 3agava. lnowagb OCeBOro CevYeHWs pPaBHOCTOPOHHErO KOHyca paBHa 9\/5.
Bbluncnnte 06bem KoHyca.

14. 3apgava. Obpasyrouwas umnuHapa pasHa 9, a gnaroHanb OCEBOro CEYEeHUs1 paBHa
15. Hantn obbem unnuHgpa

15. 3agava. JnameTpbl OCHOBaHMI NPSIMOrO KPYroBOro yCe4YeHHOro KoHyca paBHbl 6
cMm 1 12 cm, BeicoTa 4 cM. Hangute obpasytoLLyto yCeHEHHOro KOHyca.

16. 3apava. Wap paguyca 40 cm kKacaeTca NnockocTn B Touke A. Touka NexuT B
NSIOCKOCTU KacaHus Ha pacctosiHum 9 cm oT Toukn A. Hanamnte pacctosiHue OT ueHTpa wapa
0o Touku B.

17. 3apava. Bbicota nonHoro koHyca 15 cMm, a o6bem 3201 cm2. BblUMCNUTbL NOMHYHO

NMOBEPXHOCTb KOHYyCa.

OG6pa3sen 6uneToB Ans 3K3aMeHa

Jk3amMmeHauuoHHbIV 6uneT Ne12
SAOAHVE AN 9K3AMEHYHIOLWEOCA:

Obsa3aTenbHas 4YacTb
Mpu BbiNnonHeHun 3agaHmMun 1-12 3anuwnTe X004 peLleHUA U NONYyYeHHbIN
oTBeT.

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

2. (1 6ann) Ha pucyHke
XUPHBIMW TOYKaMM NOKa3aHO CyTOYHOEe
KONMMYeCcTBO OCa[KOB, BbiNagaBLUMX B
Anuncte ¢ 7 no 18 gekabpsi 2001 roga.
Mo ropu3oHTanu ykasbiBalTCa 4ncna
MecsiLa, No BepTMKanm — KONMUYecTBO
OCa[KoB, BbINaBLUMX B
COOTBETCTBYHOLLUIN J€eHb, B
MunnumeTpax. [Ons  HarnagHocTm
XMPHbIE TOYKN HA PUCYHKE coeanHEeHbI NnHMen. OnpeaenuTe No PUCYHKY, CKOMbKO
AHen Bbinagano 6onee 2 MUNNIMMETPOB OCaAKOB?
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3. (1 6ann) CToMmocCTb yCryr YacTHOro ansanHepa so3dpocna Ha 10%.
OnpepennTtb, CKONBbKO CTOUNW yCNyru An3anHepa Ao nogopoxaHud, ecrnv nocrne
KnueHT 3annatmun 55000py6?

4. (1 6ann) Ha tapenke 16 nMpoxkoB: 7 ¢ pblbon, 5 ¢ BapeHbeM n 4 ¢
BuwwHen. KOna Hayrag BblibupaeT oanH NMPOXOK. Hanante BEpOATHOCTbL TOrO,
YTO OH OKaXXeTCH C BULLHEN.

5. (1 6ann) Hangnte 3HavyeHne BblpaxeHus 10gz22 + logz 32
6. (1 6ann) Hangute kopeHb ypaBHeHus I—pr=t,
7. (1 6ann) Pewwute HepaBeHcTBO 2X*° > 64, B oTBeT 3anuwunTe

HanMeHbLlee MNMOJI0XKUTESIbHOE YUCTIO.
x+2 1

3x-2 4

8. (1 6ann) Hangnte KopeHb ypaBHEHUS
9. (1 6ann) Hangnte npou3BogHy yHKUMM B  Touyke Xx=0:

y=%x4 —6x% +7x—1

10. (1 6ann) Kactptond, odopMneHHas no WHOAMBUAYyanbHOMY 3akasy,
nmeet popmy umnmHgpa. Beicota kactpronm 35 cMm, gnameTp ocHoBaHus 20 cwm.
Paccuntante BMECTMMOCTb A4aHHOW NOCYAbl, AENEHHYI0 Ha TT.

11. (1 6ann) Hangute nnowagb purypbl, M1306paKeHHON Ha pUCYHKE

! |
]

12. (1 6ann) Teno aBuxeTcsa no 3akoHy S(t)=3t>+5t (M) Hantn ckopocTb
Tena yepes 1c nocne Havyana OBUKEHUS.
JononHutenbHas 4YacTb

lMpu ebinonHeruu 3adaHuti 13-16 3anuwume xo0 peweHusi U MNosly4eHHbIl
omeem

13. (3 6anna) Bblumncnute nnowagb ydactka cTona, OTBEAEHHOro Ansi
npeseHTaumm pabot gusarnHepa Bacunusa, nepumeTp KOTOPOro orpaHNYnBaoT JIMHUA
y=x2-2x-2 1

y=-x?+2. BoinonHute yepTtex. OTBET AaiTe B KBaApaTHbIX MeTpax.

14. (3 6anna) PewwuTe ypaBHeHue sin?x - 2sinx=0. B oTtBeT sanuwwute
KONMYECTBO peLUeHui, NpuHaanexawmx npomexyTky [0; 47 ]

15. (3 6anna) Hangute o6bem MHOrorpaHHuka, n306paXeHHOro Ha PUCYHKe
(BCe AByrpaHHble yribl NpsiMbIe).

! 1

(<)

16. (3 6anna) 3akas Ha 126 OTKPbLITOK NepBbI Au3anHep BbINOMNHAET Ha 5 Yacos
ObicTpee, Yem BTOpon. CKONMbKO OTKPLITOK 3a Yac M3roTaBNMBaeT Nepsblvi An3anHep,
€CIN1 M3BECTHO, YTO OH 3a Yac MOXET NPUrOTOBUTb Ha 5 OTKPbLITOK GonbLle BTOPOro?
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3agaHus
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ThIC 10

4 CBepneHus o hoHAe OLLeHOYHbIX CPeACTB M ero cornacoBaHumn

®oHO OUEHOYHbIX cpeacTB Ana aTrectaumm no yydebHow gucuunnuHe OO0LA.07

«MaTtemaTtunka» npeacrasnsiet cobor KOMMOHEHT OCHOBHOW obBpasoBaTefibHOM NPOorpaMmmbl

cpegHero npodgeccuoHansHoro obpasoBanunsa no cneuymnansHoctn 09.02.11 «PaspaboTka n

ynpaeneHve nporpaMMHbIM oGecrneyeHnem».

®doHAO OLEHOYHbIX cpeactB pacCMOTpeH U o,qo6peH Ha 3acefaHUn MeTOoOMYECKOW

komuceun «Matematukm n pmsmnkm» (npotokon Ne 10 ot «13» mas 2026 r.)

MpencenaTtenb METOAMYECKON KOMUCCUN
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   ∫   ( 3 x − 2 )  ( 4 x + 5 ) d x


   1    x 5 ) d x                      


   1    x 3


   ∫  (  1   x


   ∫  (  sin ⁡  x + 5  cos ⁡  x ) d x


  𝜋 ) d x


   2 х


   x


   ∫  (   x 4 +     x 5


    x 2


   3  х  


   x 3


   tg ⁡  x + c  tg ⁡ x


   x 3


   x 3


   sin ⁡ x


   ln ⁡ x


   e x


   e  − x


   ln ⁡ x


    3 𝜋 2 < 𝛼 < 2 𝜋


   3 5


   sin ⁡  𝛼


   cos ⁡  𝛼 ,         t g ⁡  𝛼 ,      ctg ⁡  𝛼 ,  


    𝜋 2 < 𝛼 < 𝜋


   4 5


   sin ⁡  𝛼


   cos ⁡  𝛼 ,         t g ⁡  𝛼 ,      ctg ⁡  𝛼 ,  


    𝜋 2 < 𝛼 < 𝜋


   3 5


   sin ⁡  𝛼


   cos ⁡  𝛼 ,         t g ⁡  𝛼 ,      ctg ⁡  𝛼 ,    


  𝜋 < 𝛼 <  3 2 𝜋


   sin ⁡  𝛼


   cos ⁡  𝛼 ,         t g ⁡  𝛼 ,      ctg ⁡  𝛼 ,  


  𝜋 < 𝛼 <  3 2 𝜋


   1 5


   sin ⁡  𝛼


   cos ⁡  𝛼 ,         t g ⁡  𝛼 ,      ctg ⁡  𝛼 ,  


  𝜋 < 𝛼 <   3   2 𝜋


   4 5


   sin ⁡  𝛼


   cos ⁡  𝛼 ,         t g ⁡  𝛼 ,      ctg ⁡  𝛼 ,  


  3 .    


    𝜋 2 < 𝛼 < 𝜋


   2 5


   cos ⁡  𝛼


     sin ⁡  𝛼 ⁡  ,         t g ⁡  𝛼 ,      ctg ⁡  𝛼 ,      


    𝜋 2 < 𝛼 < 𝜋


   4 5


   sin ⁡  𝛼


   cos ⁡  𝛼 ,         t g ⁡  𝛼 ,    ctg ⁡  𝛼 ,  


   3   t g ⁡  х − 3 = 0


   3   t g ⁡  х − 3 = 0


   cos ⁡  4 x = 1


   sin ⁡  2 х =      3 2


   sin ⁡  2 х =      3 2


   cos ⁡  2 х = 0 , 5


  ∙


  ∙


   cosx lnx


  ∙


     x 2   −   5     e x


  ∙


  ∙


  ∙


   x 3


   1  2 x


     ln ⁡ x x


   ln ⁡ x


   tg ⁡  x + c  tg ⁡ x


   sin ⁡  x − x


   2   x 3


    ,  


    ,  


   3   ,  


    ,  


  0   ,  


   3   ,  


   cos ⁡  x = 0


    t g ⁡  x  ctg ⁡  x


   3   t g ⁡  х − 6 = 0


   3   ct g ⁡  х + 3 = 0


   3   ct g ⁡  х + 3 = 0


  2  sin ⁡  х + 1 = 0


     log 6 ⁡  18 −      log 6 ⁡  3 + 2


     log 6 ⁡  18 −      log 6 ⁡  3 + 2


     log 4 ⁡  2 −      log 4 ⁡  8 + 3


     log 5 ⁡  0 , 2 + 3


     log 5 ⁡ 25


     log 7 ⁡  21 −      log 7 ⁡  3 +      log 3 ⁡ 9


     log 7 ⁡  21 −      log 7 ⁡  3 +      log 3 ⁡ 9


     log 6 ⁡  2 +    log 6 ⁡  3 +    log 6 ⁡ 6


     log 6 ⁡  2 +    log 6 ⁡  3 +    log 6 ⁡ 6


  3    log 72 ⁡  2 + 2    log 72 ⁡ 3


  3    log 72 ⁡  2 + 2    log 72 ⁡ 3


     log 42 ⁡  2 +    log 42 ⁡  3 +    log 42 ⁡ 7


     log 42 ⁡  2 +    log 42 ⁡  3 +    log 42 ⁡ 7


     log 7 ⁡  28 −      log 7 ⁡ 4


     log 8 ⁡   ( 4 − 2 х ) ≥ 2


     log 8 ⁡   ( 4 − 2 х ) ≥ 2


     log  0 , 5 ⁡   х 3 ≥ − 2


     log  0 , 5 ⁡   х 3 ≥ − 2


     log   1 4 ⁡   х 5 > 1


     log   1 4 ⁡   х 5 > 1


     log 5 ⁡   ( 3 х + 1 ) < 2


     log 5 ⁡   ( 3 х + 1 ) < 2


   log  0 , 5  ( 3 − 5 x ) < − 3


   log  0 , 5  ( 3 − 5 x ) < − 3


   log   1 2  ( 2 x + 1 ) > − 2


  > 1


   log 3 ( 7 − x


   log 2 ( x − 5 ) ≤ 2


   log 2 ( x − 5 ) ≤ 2


   lg ⁡   (   х + 3 9 ) < 1


   lg ⁡   (   х + 3 9 ) < 1


     log 2 ⁡   (   х − 1 2 ) > 0


     log 2 ⁡   (   х − 1 2 ) > 0


     log 3 ⁡   ( х + 5 ) < 2


     log 3 ⁡   ( х + 5 ) < 2


     log 2 ⁡   ( 2 х + 1 ) > 2


     log 2 ⁡   ( 2 х + 1 ) > 2


   lg ⁡   ( х + 9 ) < 0


   lg ⁡   ( х + 9 ) < 0


   lg ⁡   ( х − 7 ) > 1


   lg ⁡   ( х − 7 ) > 1


     log 2 ⁡   ( х − 2 ) < 1


     log 2 ⁡   ( х − 2 ) < 1


     log 3 ⁡   ( х − 3 ) > 0


    3 ∙  3  2 х − 10 ∙  3 х + 3 = 0


    3 ∙  3  2 х − 10 ∙  3 х + 3 = 0


    2 ∙  2  2 х − 5 ∙  2 х + 2 = 0


    2 ∙  2  2 х − 5 ∙  2 х + 2 = 0


    3 ∙    (  2 3 )  2 х + 7 ∙    (  2 3 ) х − 6 = 0


    3 ∙    (  2 3 )  2 х + 7 ∙    (  2 3 ) х − 6 = 0


     (  1 6 )  2 х + 5 ∙    (  1 6 ) х − 6 = 0


     (  1 6 )  2 х + 5 ∙    (  1 6 ) х − 6 = 0


   7  2 х − 6 ∙  7 х + 5 = 0


   7  2 х − 6 ∙  7 х + 5 = 0


     (  1 6 )  2 х − 5 ∙    (  1 6 ) х − 6 = 0


   2  2 х − 4 = 16


   2  2 х − 4 = 16


     (  1 16 )  2 х − 9 =    (  1 4 ) х


     (  1 16 )  2 х − 9 =    (  1 4 ) х


   5  3 х + 7 = 0 , 04


   5  3 х + 7 = 0 , 04


     (  1 3 )  х − 4 = 27


     (  1 3 )  х − 4 = 27


   2  х + 3 =  4  х − 1


   2  х + 3 =  4  х − 1


     (  1 5 )  3 х + 2 = 625


   3  2 х − 6 ∙  3 х


  ∙  2 х + 8 = 0


   2  2 х


   1 64


     4  х − 11


   5  х − 24 =  1 125


  𝜋   r 2


   cos ⁡  𝛾


   cos ⁡  𝛾


    a + b 2 h


    a + b 2 h


      d 2  sin ⁡  𝜑 2


   sin ⁡  𝛽


    a   sin ⁡  𝛼   =     b   sin ⁡  𝛽  


    a   sin ⁡  𝛼   =     b   sin ⁡  𝛽  


   sin ⁡  𝛾


    a b  sin ⁡  𝛾 2  


    a b  sin ⁡  𝛾 2  


  ∙


  ∙


  ∙


  ∙


   3 5


   1 2


  0 , 5 − ( 3 , 2 + 4  3 8


  4 , 41 − 2 , 7   : 3  1 3


     1 10 +


  5 , 6 − 24 ∗ 2  2 5 − 1 , 2


   1 4


   1 2


   2 7


   1  21  


   1 2


   в →


      а →


  ∈


  ∈


  ∈


  𝛽


    𝛽 ;


    𝛽


    𝛽


    𝛽
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