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1. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCHUIIJIMHBI

O01mme koMneTeHUN

Ilnanupyembie pe3yabTaTbl 00y4eHHs]

Oomrue JAucuumimmHapHble
OK 01. B yacTu TpynoBoro -copmupoBaTh
Br16uparhb criocoObl pelieHus 3a1a4d BOCIIMTAHUS: [Ipe/ICTAaBICHUS O

npodhecCHOHATBHON IeATeTbHOCTH

IMPUMCHUTCIILHO K pa3JIMYHbIM KOHTCKCTAaM.

- TOTOBHOCTD K TPYAY, OCO3HAHHUE
[IEHHOCTH MacTepCTBa,
TPYLOJIIO0HE;

- TOTOBHOCTh K aKTHUBHOM
JEITEIbHOCTH TEXHOJIOTHYECKOM
Y COIMAIbHOM HANPaBIEHHOCTH,
CrIOCOOHOCTh MHHUIIMMPOBATh,
[JIAHUPOBATh U CAMOCTOSITEIIBHO
BBITIOJIHSITH TAKYIO JACSITEIHHOCTD;
- HHTEpEC K pa3INuHbIM cepam
podeCcCHOHATBHOM
NesTeIbHOCTH, YMEHUE
OCO3HAHHBIN BBIOOp OymyIIei
npodeccun U peaTn30BLIBATH
COOCTBEHHBIE )KU3HEHHBIE IJIaHEI.
OBJ1aieHHe YHHBEPCAJIbHBIMU
Y4eOHbIMHU MO03HABATEIbHbBIMH
el CTBUSAMM:

a) 0a30BbIe JJOTHYECKHE
melCTBUA:

- CAMOCTOSITEJILHO
(bopMyTUpOBaTh U
AKTyaJIH3upOBaTh MPoOIEMY,
[paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBATh CYIIECTBEHHBII
MPU3HAK WK OCHOBAHMUS JIJIst
CpaBHEHHUS, KIIaCCU(PUKAIIUU U
00O0OIICHHS;

- OIIPEACIATh LU
esITeIHOCTH, 3a1aBaTh
MapaMeTpsl U KPUTEPUHU UX
JTOCTHIKCHMUS,

- BBISIBJISIT 3aKOHOMEPHOCTHU U
MPOTUBOPEYHS B
[paccMaTpUBAEMBbIX SBIICHUSX;

- BHOCUTh KOPPEKTHBHI B

eI TeIbHOCTD, OIICHUBATh
COOTBETCTBHE PE3YyJIHTATOB
LIeJISIM, OLICHUBATh PUCKHU
MOCIEICTBUN IEeATEIHHOCTH,

- pa3BUBaTh KPEaTUBHOE
MBITIVICHUE TIPU PEIICHUH
PKU3HEHHBIX Tpo0iIeM;

0) 0a30BbIE HCCIIEI0BATEIbCKHE
melCTBUA:

- BJIaJIETh HaBBIKAMH y4eOHO-
MCCIIEIOBATEIBCKON U MPOEKTHOMN

pOIu U MecTe
MaTeMaTHKU B
COBPEMEHHOMN
Hay4YHOU KapTUHE
MUpa, O
crucreMooOpasyrorien
PO MaTEMaTUKH B
pa3BUTUU
€CTECTBEHHBIX HayK,
TEXHUKH U
COBPEMEHHBIX
TEXHOJIOTHM, O
BKJIaJIC POCCUICKUX U
3apyOeKHBIX YUCHBIX-
MaTeMaTHKOB B
pa3BUTHE HAYKU;
[MOHHUMAaHUE POJIH
MaTeMaTHKU B
[MPaKTUYECKON
NeSITEIbHOCTH
YeloBeKa U
NanbHENIIEM HAy4HO-
TEXHHUYECKOM
pa3BUTHH, €€ POJIU B
(bopMHUpOBaHUU
Kpyrosopa u
(byHKIHOHATBHON
rPaMOTHOCTH
4eJIOBEKA IS
pelieHus
[TPAKTUYECKUX 3a]1a4;
- copMHUpOBAThH
YMEHHMSI pEIIaTh
pacueTHbIE 3a7]a4H C
3a7aHHOM
MaTeMaTH4eCKOU
MOJIENIbIO; HA OCHOBE
aHaJIM3a yCIOBUs
33]1a4U CTPOUTD
MaTeMaTH4YECKYIO
MOJIENb, TPUMEHSITh
bopMybl,
HEOOXOIUMBIE /IS ee
pelIeHus, TPOBOIUTh
[pacueTsl U OLIEHUBATh
peaNbHOCTh 3HAYECHUS
[10JIy4CHHOU




NIEeATEIbHOCTH, HABBIKAMH
pasperieHus mpooeM;

- BBISIBJISITH TIPUYUHHO-
CJICACTBCHHBIC CBsA3U U
AKTyaJIM3UPOBATh 33714y,
BBIABHUI'aTh I‘I/IHOTGSY cec peHleHI/Iﬂ,
HAXOJIUTh apPTyMEHTBI JIS
TOKa3aTeILCTBA CBOMX
YTBEPXKICHUM, 3a]1aBaTh
[apaMeTpsl U KpUTEpUU
[pEIICHUS;

- aHaJII/I3I/IpOBaTB HOJIy‘-IeHHBIG B
XOJIC PELICHUS 3a1a9H
pe3y/bTarbl, KPUTUYECCKU
OIICHUBATh MX JOCTOBEPHOCTD,
HpOFHO3I/IpOBaTB N3MCHCHHUC B
HOBBIX YCJIOBHUSIX;

-yMETh TICPEHOCHUTH 3HAHHUS B
MM03HABATEILHYIO U
MPAKTUIECKYIO 00JacTh
PKU3HEAEATEILHOCTH,

- yMeTI) I/IHTerI/IpOBaTI) 3HAHUS
13 pa3HbIX MPEIMETHBIX
oOacreii;

- BBIJIBUTaTh HOBBIE HJIEH,
HpeI{HaFaTI) OpI/IFI/IHaJII)HI)Ie
[TOJIXO/IbI U PEILICHUS U
CIT0COOCTBOBATh UX
MCIIOJIb30BaHUs B
MMO3HABATEIBHOM M COITMAILHOM
MPaKTHKE

BEJIMYMHBI;, pelIaTh
KaueCTBEHHbIE
3a/1a4M, BBICTpauBas
NTOTUYECKHU
HEIPOTUBOPEUYUBYIO
[[ETIOUKY
pacCyXIeHUM C
ONOpOM Ha
3y4EHHBIEC 3aKOHBI U
3aKOHOMEPHOCTH.
-BBIIOJIHATh
NerCTBUSA HAL
[10JIOKUTEJIbHBIMU U
OTpHULIATETHLHBIMU
YUCIIAMH,
HaTypalbHBIMU U
IECATUYHBIMU
TpOOSIMU;-BBITIOJTHSTH
NENCTBHUA C
[IPOCTHIMU U
CIIOKHBIMHU
[IPOILICHTaMHU;

-yM€Th peniarb
NTUHEHHbIE, TIPOOHO-
JIMHEHHBIE U
KBa/IpaTHBIC
YpaBHEHUS U
HEPaBEHCTBA;
-BJIaJIETh METOIAMHU
pELICHUS JIMHEUHBIX
11 HEJIMHENHBIX
CHUCTEM, 3HaTh METO]l
['aycca;

3HATh OCHOBHBIE
MMOHSATUS U AKCHUOMBI
CTEpPEOMETPUH;
-3HaTh CBOICTBA U
OCHOBHBIE
XapaKTEPUCTHKU
TeTpa’dIpa u
rapajuieJenuIesa;
-yMeTb CTPOUTH
JlexapTOBbI
KOOpIMHATHI B
[IPOCTPAHCTBE, YMETh
pemarb npocTenme
3a/1a4u B
KOOpIMHATAX,

-3HaTh ONPEIEICHUE
BEKTOpa B
[IPOCTPAHCTBE, YMETh
BBITIOJTHSITH JICUCTBUS

HaJd BCKTOPpaMU,




| 3HaTh OIpeJielIeHNe
TPUTOHOMETPHUECKHIX
(dyHKIIMN CUHYCA,
KOCHHYCA,

TaHTeHCa U
KOTaHT€HCA,
OCHOBHBIE
TPUTOHOMETPHUCCKHE
TOXKECTBa, (HOPMYJIbI
[IPUBCIICHUS;

-YMETh BBINIOJIHATH
peoOpa3oBaHus
[MPOCTEUIIINX
TPUTOHOMETPHUECKHIX
BBIPAKEHUI;

-3HaTh 00JacTh
OTpe/eTICHHs U
CrocoObI 3aaHus
byHKIMHA, uX
CBOICTBA: YETHOCTD,
HEUETHOCTD,
MEePUOUIHOCT;,
YMETb CTPOUTH
rpaduKu QyHKIUH,
[IPUMEHSTH UX TPU
peleHnn
podeccruoHaNbHbBIX
3aa4;

-yMETh pemiarb
TPUTOHOMETPHUCCKHE
YpaBHEHUS U
HEPaBEHCTBA;

— 3Harb
onpeaeneHne
npenena
GYHKIIH 1
MIPOU3BOJTHOM,
bopmyIsl U
CBOMCTBa
oreparuu
nuddepenimp
OBaHUS;

— yMETh
HCCIIEA0BaTh

byHKIIH Ha
MOHOTOHHOCT
b, HAXOJUTh
ux
HauOoJbIIIee U
HauMEHBIIIee
3HAYCHHUE;

- 3HATh ONpeACIICHUS

HEOIPEAETIEHHOIO U




OIPENIEIIEHHOTO
WHTETPaJIoB, TAOIUILY
MHTETPajioB,
reOMETPUYECKUN
CMBICTT
ONPENEIIEHHOTO
nHTEerpana, GopmMyiy
HrroTona-J1eiibnuma;
- 3HaTh ONpeAeTIeHUs
CIIy9aliHOTO COOBITHS,
BEPOSTHOCTH
CIIy9aiiHOTO COOBITHS,
YCJIOBHOM
BEPOSITHOCTH;

-yMETh peniarb
BEPOSITHOCTHBIE
3a/1auu C
PUMEHEHHEM
dbopmyI oHOM
BEPOSITHOCTH U
baiieca;

-3HaTh ¥ IPUMEHSTh
bopMyIbl
KOMOMHATOPUKH.

OK 02.

Vcronb30BaTh COBPEMEHHBIE CPEACTBA ITOUCKA,
aHaJIM3a ¥ UHTEPIpEeTali HHPOPMALIUU 1
MH(POPMALMOHHBIE TEXHOJIOTUY /7Sl BHIIIOJHEHUS
3aga4 npodecCHOHANBHOMN NesTeTbHOCTH;

B o6s1acTH HEHHOCTH HAYYHOIO
MO3HAHMS:

- cOpPMUPOBAHHOCTH
MUPOBO33PEHMUS,
COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO pa3BUTHUSA
HayKH ¥ OOIIECTBEHHON
MPaKTUKH, OCHOBAHHOTO Ha
rajiore KyiasTyp,
CIOCOOCTBYIOIIETO OCO3HAHHIO
CBOEr0 MECTa B ITOJHUKYILTYPHOM
MHUpE;

- COBEPIIICHCTBOBAHUE S3BIKOBOM
Y YUTATEJIbCKOM KYJIbTYPhI KaK
CpEACTBa B3aUMOJECHCTBUS MEXKY]
ITFObMU Y TIO3HAHUS MUPA;

- OCO3HAHME [ICHHOCTH HAy4YHOH
NesATeIbHOCTH, TOTOBHOCTD
OCYILECTBIISTE

MPOEKTHYIO U
MCCIIE0BATENBCKYIO
NesATEeIbHOCTh MHIUBUIYAJIBHO U
B I'pYIIIIE.

OBJaieHHe YHHBEPCAJIbHBIMU
y‘leﬁﬂbllel MMO3HABaATECJIbHbBIMU
MefCTBUSMU:

B) pabora ¢ uHopmanueii:

- yMeTh (POPMHUPOBATH
COOCTBEHHYIO
[IO3UIUIO 110
OTHOLIEHHUIO K
nH(pOpMaIu,
[1OJIy4aeMOU U3
Pa3HBIX HCTOYHUKOB,
YMEHUHI
MCTIONIb30BAaTh

UG pPOBBIE
TEXHOJIOTHH IS
MOUCKa,
CTPYKTYpUPOBAHHS,
MHTEpIpEeTal U
MpeCTaBICHUS
yu4eOHOM U Hay4yHO-
[TONYJISIPHON
MH(pOpMaLnY;
pa3BUTHE YMEHUI
KPUTHYECKOTO
aHaJIM3a MOJIy4aeMOn
MH(pOpMaLUU

- BJIAICTb HABBIKAMU MOJIYUCHUSA




MH(pOPMALIUU U3 UCTOYHUKOB
[Pa3HBIX TUIIOB, CAMOCTOSITEILHO
OCYILECTBJIATh IIOUCK, AHAJIN3,
CHCTEMaTU3aIUI0 1
WHTEpIpEeTauio HHOpMaLUU
pa3IMYHBIX BUIOB U (POpM
[IPECTABICHHUS;

- CO3/1aBaTh TEKCThI B PA3IMYHBIX
(opmarax ¢ yueToM Ha3HAYEHHOH
MHGOPMALIUU U [IEJIEBOH
ayZIUTOPUH, BEIOUpast
ONTUMAIIBHYIO (POpMY
[IPEJCTABICHNS U BU3YaJIN3aLlUY;
- OLICHUBATh JJOCTOBEPHOCTD,
NIErMTUMHOCTb UH(pOpMaLIUH, ee
COOTBETCTBHE MTPABOBBIM U
MOpaJIbHO-3THYECKUM HOpMaM;

- HCTIOJIH30BaTh CPEJCTBA
H(GOPMALIMOHHBIX U
KOMMYHHUKAITIOHHBIX TEXHOJIOTHHA
B PELICHUU KOTHUTUBHBIX,
KOMMYHUKAaTHBHBIX U
OpraHU3alMOHHBIX 33]a4 C
coOurofiIeHeM TpeOoBaHUI
SPrOHOMUKH, TEXHUKU
0€30IaCHOCTHU, TUTHECHEI,
pecypcocOepekeH s, IPaBOBBIX U
HTHYECKUX HOPM, HOPM
nH(pOpMAITMOHHOM 0€301TaCHOCTH;
- BJIaJICTh HaBbIKAMU
pacrio3HaBaHMs U 3aILUTHI
nHpopMauu, UHPOPMALMOHHON
0€300aCHOCTH JIMYHOCTH.

OK 03. NnaHupoBaTb U peanusoBbiBaTb
cobcTBeHHOE NpodeccMoHanbHOe U IMYHOCTHOE
passuTue, NnpeanpUHMMATENbCKYIO
neATeNbHOCTb B NnpodeccuoHanbHoii chepe,
MCNoNb30BaTb 3HAHUA NO GUHAHCOBOM
rPAaMOTHOCTU B Pa3INYHbBIX XKUSHEHHbIX
CUTYyaLUAx

B obnactn [OYXOBHO-
HPaBCTBEHHOIO BOCMMUTAHUA:
- chpopmmMpoBaHHOCTb

HPaBCTBEHHOTO CO3HaHuS,
5TUYECKOro NoBeaeHusn;

- cnocobHocCTb OLEHMBaTb
cUTyaumio n NPUHUMATb
OCO3HaHHble pelweHus,
OPUEHTMPYACb Ha  MOpPanbHO-
HPaBCTBEHHbIE HOPMbI n

LEHHOCTH;
- OCO3HaHME JIMYHOro BKNaZa B

nocTpoeHumne yCTOVI‘-IMBOFO

Byaywero;
- OTBeTCTBEHHOe OTHOoweHume K
CBOMM (nnn)

poautenam

- YMEHHE
OIIEpUpPOBATh
MOHATUSIMHU:
CJIy4alHBIH OIBIT U
ciy4JaiiHOe COOBITHE,
BEPOSATHOCTD
CIIy4ailHOTO
COOBITHS; YMEHUE
BBIUUCIISATH
BEPOSATHOCTH C
MCII0JIb30BaHUEM
rpaduuecKux
METOJIOB; IPUMEHSTH
(bOpMYIIBI CIIOKEHUS
1 YMHO)KEHUS
BEPOSTHOCTEM,
KOMOMHATOPHbIE
(baxTsl 1 popMyIIBI
[IpU pEIICHNH 3a]1ay;
OLIEHUBATh




apyrum yNeHam CceEMbM,
CO34aHMI0 CeMbM Ha OCHOBE
OCO3HAHHOTO NPUHATKA

LEHHOCTEN CEMENHOW KU3HU B

COOTBETCTBMM C  TpPagmuMsamm
Hapoaos Poccuu;

OsnageHue YHUBEPCANbHbIMMU
perynaTMBHbIMM AENCTBUAMM:

a) camoopraHusaums:
-CAMOCTOATE/IbHO  OCYLUECTBAATb
No3HaBaTe/IbHYIO AeATENbHOCTb,
BblABNATL NPObAemMbl, CTaBUTb U
dbopmynnpoBaTb  COBCTBEHHble

3a43a4un B o6pa3OBaTeanoV1

AEeATEe/IbHOCTU n XKNU3HEHHDbIX

CUTYyaUHnAXx,

CaMOCTOATE/NIbHO COCTaBNATb

naaH peweHunA I'IpO6I'IeMbI C

YY4ETOM MMEIOLLMXCA PEeCcypcos,
COHCTBEHHbIX BO3MOXKHOCTEN W
npeanoYTeHni;

[aBaTb  OUEHKY  HOBbIM
CUTyaUUAM;

cnocobctoBaTb GOPMUPOBAHUIO
n

NPOSABNEHUIO LWMPOKOW

SpyaAuUMM B pasHbIXx obnacTax

3HAHWIM, NOCTOAHHO MOBbIWATb
CBO obpaszoBaTenbHbIN n
KY/IbTYPHbI/ YPOBEHb;

6) CAMOKOHTpPONb:

NCNoNb30BaTb npuembl
pednexkcum ana OLLEHKM
cuTyaumun,  Bblbopa  BepHOro
pelweHus;

- YMeTb OLEHMBaTb PUCKN W
CBOEBPEMEHHO NPUHUMATD
peLleHnA NO UX CHUXKEHWUIO;

B) SMOUMOHANbHBINA  MHTE/NEKT,
npeanonararowmm
chopMUPOBAHHOCTb:
BHYTPEHHeMN MOTUBALMMY,
BK/IIOYAKOLLEN  CTpemMaeHne K
[OCTVMKEHUIO LEeAn WU ycnexy,

BEPOSITHOCTH
peanbHBIX

COOBITHI ;3HAKOMCTBO
CO CIIy4alHbIMHU
BEJIMYMHAMU; YMEHHE
[IPUBOIUTH TPUMEPHI
[IPOSIBIICHUS 3aKOHA
OOJIBIINX YuCel B
[IPUPOHBIX U
00I11eCTBEHHBIX
SIBJICHUSX;

- yMeHue cBOOOHO
OIlepUpOBaTh
MOHATUSIMH: CTETICHb
C LIEJIbIM
MoKasaresieM, KOpeHb
HaTypajibHOU
CTETIEHH, CTETICHb C
pantoHaIbHBIM
MoKa3areiem,
CTEIIEHb C
NeiicTBUTENbHBIM(BE
[1ICCTBCHHBIM )
MoKa3areiem,
nmorapudm yucia,
CHHYC, KOCUHYC U
TAHI'€HC
[IPON3BOJILHOTO

KU (WER

- YMEHHE CBOOOIHO
OIepHUpOBaThH
MOHATUSIMU: TpapuK
byHKIMU,00paTHas
(byHKIIHS,
KOMIIO3HULINS
GyHKUMM, TMHEWHas
byHKIHS,
KBaJ[paTHYHAast
(byHKIUS, CTEIIEHHAs
(GYHKIMS ¢ LETbIM
oKasareiem,
TPUTOHOMETPUYECKHE
(byHKLIMH, 0OpaTHBIE
TPUTOHOMETPUYECKHE
GbyHKIHH,
MOKa3arelbHas 1
norapugpmuyecKas
(GyHKIMH, YyMEHHE
CTPOUTH TpapuKH
(YHKIUH, BBITIOITHATH
MpeoOpa3oBaHus

rpadukoB GQYHKIIHIA;

- YMEHHE




OK 04.

D dexTuBHO B3aMOACICTBOBATh U paboTarh B

KOJIJICKTUBEC 1 KOMaHJIC,

ONTUMU3M, MHULMATUBHOCTD,
yMeHue aencTBoBaTb, Ucxoaa w3
CBOWMX BO3MOXKHOCTEW;
- 3MNaTuK, BK/tOYatOLLEN
CNnocobHOCTb NOHUMaTb
SMOLMOHA/IbHOE COCTOsIHME
APYrUMX, Yy4uTbiBaTb €ro npwu
OCYLLECTB/IEHUN KOMMYHMUKaLUW,
CNOCOBHOCTb K COYYBCTBUIO W
COMepPeXXMBaHMIO;  COLMANbHbIX
HaBbIKOB, BK/TIOYAOLLNX
cnocobHocTb BbICTPANBaTb
OTHOLLEHMA C APYrMMU NHOAbMU,
3a60TMTbCA, NPOABAATL WMHTEpec
M paspeLlatb KOHPIUKTbI.

- u MHAMBMAYANbHOM

paboTbi;

rOTOBHOCTb K
CaMOpasBUTHIO,
CaMOCTOATENbHOCTH n
camoonpeaeneHuto;

— -OBNafieHMe  HaBblKamu
y4ebHo-
nccnefoBaTeNbCKoM,
NPOEKTHON N counanbHOM
[eATeNbHOCTY;

— OsnageHue

YHUBEpPCANbHbIMM

KOMMYHUKATUBHbIMM

AencTBMaAMM:

— 6) coBmecTHas

AeATeNbHOCTb:

- - NoOHMMaTb n
NCcnonb3oBaTb
npenmyLLecTsa
KOMaHHOM n

NHOMBUAYANbHOW PaboTbl

NPUHUMATb uenm
COBMECTHO
[eAaTeNbHOCTH,
OpraHn3o0BbIBaTbL n
KOOPAMHNPOBATb
nencTena no ee

MCIIOJIb30BaTh
rpadukyu QyHKIINH
I U3Y4EHUS
[IPOIIECCOB U
3aBHCUMOCTEH Mpu
peLICHUH 3a1a4 U3
NPYTUX YIeOHBIX
MPEIMETOB U U3
[peaIbHOM KU3HU;
BEIPAXKATh
dbopmynamMu
3aBUCHMOCTH MEXKITY
BEJIMYMHAMU;

- yMeHHuE CBOOOTHO
OIIEepUPOBAThH
MTOHSITHSIMH
YETHOCTh (DYHKIIHH,
MEePUOTUIHOCTD
yrximm,
OTPaHUYEHHOCTh
yrximm,
MOHOTOHHOCTb
(YHKIHH, SKCTPEMYM
dynximy,
HauOoJIbIIIee U
HalMEHBIIIEee
3HaYCHUS QYHKIIUU
Ha POMEKYTKE;
YMEHHE MTPOBOJIUTH
MICCIICIOBAHNE
dyHKIMY;

- OBJIQIETh YMEHHUSIMA
paboTarh B rpyrmre ¢
BEITIOJTHCHHECM
Pa3IMYHBIX
COLIMAJIBHBIX POJIEH,
[IAHUPOBATh PabOTy
TPYIIITEI,
paroHaIbHO
pacrpenensiTh
NesITeNbHOCTD B
HECTaHapTHBIX
CUTYAaIHSIX,
aJIeKBaTHO OLICHUBATh
BKJIAJ] KQXKJIOTO U3
VIaCTHUKOB TPYIIIIHI B
peleHue
paccMarpuBaeMoun
MPOOIIEMBI




AOCTUXKEHMIO: COCTaBAATb
nnaH nencTemi,
pacnpegenatb  pPoan c
y4yeTom MHEHUMN
YYaCTHMKOB  0bOCy»KAaTb
pesynbraTbl COBMECTHOWM
paboTbl;

- KOOpAMHMPOBATb MU
BbINOMHATL  paboTy B
yCnoBUAX peanbHoro,
BMPTyaNbHOIo n
KOMBUHMPOBAHHOIO
B3aMMOAENCTBMA;-
OCyLLEeCTBNATb
No3nTUBHOE
cTpaTermyeckoe
noseseHue B PA3/IUYHbIX

CUTyaumsx, npoABAATb
TBOPYECTBO Z
BoobOpakeHue, 6bITb

MHULMATUBHbIM.
OBnapeHune
YHUBEpPCaNbHbIMM
pPerynaTMBHbIMM
AeNCTBUAMMU:

r) npuHATHe cebs n
ApYyrnx noaen:

- MPUHUMATb MOTUBbLI W
aprymeHTbl ApYyrux noaemn
npw aHanuse pesynbTaTos
AeATeNbHOCTY;

- NPW3HaBaTb CBOE NPaBO
W NpaBo ApYyrux nogen Ha
OLNBKY;

- pa3BuBaTb CNOCOBHOCTb
NOHUMATb MUP C NO3ULUU
Apyroro yenoseka

OK 05. OcywectBnATb YCTHYIO U NUCbMEHHYIO
KOMMYHMUKaALMUIO Ha rocyAapCcTBEHHOM A3blKe
Poccumiickoii depgepauum c yuetom ocobeHHoOCTe
COLLMAIbHOTO U KY/IbTYPHOTO KOHTEKCTa

OCyWwecTBNATb  YCTHYIO U

NMNCbMEHHYIO KOMMYHWUKaUUIO Ha

rocyapcTBeHHOM A3blKe

Poccuinckoi depepaumu c

y4yeTom

ocobeHHocCTEM

- YMEHHE
OTIepUpPOBAThH
MOHATUSMHU:

GbyHKIIHS,
HEeIpepbhIBHAS

GbyHKIIHS,

cCOUunanbHOro " KYyAbTYPHOTO

IIPONU3BOJHAs,
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OK 06. MpoasnaTtb rpaxkAaHCKO-NAaTPUOTUUHECKYIO
no3nuuio, AeMOHCTPUPOBATb OCO3HAHHOE
nosefeHMe Ha OCHOBE TPAAULMOHHbIX
obLeuenoBeyecKMxX LEHHOCTEHM, B TOM YMcne C
y4eTom rapMmoHM13aLMn MeXXHaLUOHaNbHbIX U

MEeXPEeNTMOo3HbIX OTHOI.I.IEHMﬁ, NMPUMEHATb

KOHTEKCTa 3CTETUYECKOTO
BOCMUTAHUA:

- 3CTeTMYecKoe OTHOWeHWe K
MUPY, BKAlOYaA 3CTETUKY ObITa,
Hay4HOro 7 TEXHUYECKOTO
TBOpYECTBa, Ccnoprta, Tpyaa M
06LLEeCTBEHHbIX OTHOLLEHWIA;

- CMOCOBHOCTb  BOCMPUHMMATb
pasnnyHble  BWUAbI  WUCKYCCTBQ,

TPaANLMM U TBOPYECTBO CBOErO U

npyrux olyLWwaTh
SMOUMOHa/NIbHOE  BO34elcTBUe

HapoLoB,

MCKYCCTBa,
- y6e)K,CI,EHHOCTb B 3Ha4YMMOCTU

ona  IMYHOCTM M obulecTsa
OTEYEeCTBEHHOTO W MMPOBOTO
MCKYCCTBA, 3THUYECKUX
KY/IbTYPHbIX Tpaanumii n

HapOAHOro TBOPYECTBa;

- TOTOBHOCTb K CaMOBbIPaXKeHUIO
B PasHbIX BMAAX WCKYCCTBa,
CTpem/sieHne NpoABAATb KayecTsa
TBOPYECKOM NNYHOCTU; BNajeHue
YHUBEPCANbHbIMM
KOMMYHMKaTUBHbIMU
NencTBUAMM:

a) obueHwne:

- OCYLLECTBAATb KOMMYHMKaLUN
BO BCEX CPepax KU3HuU;

- pacnosHaBaTb HeBepbanbHble
cpeactBa obweHWs, MNOHUMATb
3HauYeHMe COoLMa/IbHbIX 3HAKOB,
pacrnosHaBaTb npeAnocbIIKA

KOH(ANKTHbIX CUTyaLuit n

cMArdaTb KOHPANKTDI;
- Pa3BEPHYTO U JIOTUYHO U3NaraTb
CBOMO C

TOYKY 3peHun

MCMNONb30BaHUEM A3bIKOBbIX
cpeacTs. -0CO3HaHue
obyyatowmmuncs poccuimncKom
rPaX4aHCKOM MAEHTUYHOCTH;

LueneHanpassieHHoe pa3sBuUtue
BHyTpeHHelz nosnunnm NNYHOCTU

repBooOpa3Hasl,
OIpPENCIICHHBIN
WHTErpai;, yMeHHe
HAXOJIUTh
[IPOU3BOAHbBIE
HIIEMEHTAPHBIX
(bYHKIHH, HCIONB3YS
CIPaBOYHBIC
MaTepHuabl;
MCCIIE/IOBATh B
MPOCTEHIINX CITydasx
(dyHKIMH HA
MOHOTOHHOCTb,
HAXOJIUTh
HanOOJIbIINE U
HAUMEHBIIIHIE
3HAYCHUS (DYHKIUI;
CTPOUTH TpaUKH
MHOTOYJICHOB C
MCTIOJIb30BaHHEM
arnmapara
MaTeMaTUIEeCKOTO
aHaJIM3a; MPUMEHATh
[TPOU3BOAHYIO TIPH
pelleHny 3aa4 Ha
NIBHKCHHE; PEIaTh
[PAKTHKO-
OpPUEHTUPOBAHHBIC
3a/1aud Ha
HanOOJIbIIINE U
HAUMEHBIIIHNE
3HAYCHUS, Ha
HAXOXKJCHHUE MYTH,
CKOPOCTH U
YCKOPEHHS,
- YMCHHE
OTIepUPOBAThH
MTOHSITHSIMH
TIBUKCHUE B
MPOCTPAHCTBE,
no700HbIe (PUTYpHI B
MPOCTPAHCTBE;
MCIIOJIF30BaTh
OTHOIIICHUE
rIomaaen
[MOBEPXHOCTEN U
00BEMOB ITOAOOHBIX
(buryp npu peneHuu
3aay;
— yMeHHue
BBIYHCIISTH
T€OMETPUYECK
Ve BEJIMYUHBI
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CTAHA4APTbl daHTUKOPPYNLUUOHHOIO NnoseaeHuA

Ha OCHoBe OYXOBHO-
HPaBCTBEHHbIX LeHHoCTeN
Hapogos. Poccuitckom

depepaunm, UCTOPUYECKMX U
HaUMOHAa/IbHO-KY/IbTYPHbIX
TPagMLMN, dopmmpoBaHue
CMCTEMbl 3HAaUMMbIX LLEEHHOCTHO-
CMbIC/10BbIX YCTAHOBOK,
QAHTUKOPPYNLMUOHHOIO
MUWUPOBO33PEHMUS,
NpPaBOCO3HAHUA, 3KOJIOrMYEecKom
KYAbTypbl, CNOCOBHOCTM CTaBUTb
LeNM W  CTPOUTb KU3HEHHbIE
NAaHbI;

B yacTtu rpaxk4aHcKoro
BOCMUTAHUA:

- OCO3HaHue CBOMX
KOHCTUTYLIMOHHbIX npas W
06s3aHHOCTEN, yBaXKEHME 3aKOHa
W NpaBonopsaKa;

- MpUHATME  TPAAULMOHHBIX
HaUMWOHA/bHbIX,
obLLEeYenoBeyYeCcKnx
rYMaHUCTUYECKMX 7
NEMOKPATUYECKUX  LEeHHOCTEN;-

roTOBHOCTb NPOTUBOCTOATb
naeosiornm 3KCTPEMM3MA,
HaUMOHaNIN3Ma, KceHodpobun,
ANCKPUMUHALNK no
COLIManbHbIM, PENUTMO3HbIM,
pacoBbIMm, HaLUMOHa/bHbIM
Nnpu3HaKam;

- TOTOBHOCTb BECTM COBMECTHYIO
neaTesbHOCTb B MHTepecax
rpa*kaaHCcKoro obLecTBa,
Y4aCTBOBaTb B CaMOYyMNpaBAEHUU
B obuieobpasoBaTenbHOM
OpraHn3auum n
06LeobpazoBaTenbHOM
OpraHn3aunm AeTCKO-IOHOLIECKUX
OpraHn3aumsax;

- YMeHMe B3aMMOAeinCcTBOBaTb C
COLMANbHbIMU  UHCTUTYTaMKU B

(mmuHa, yrod,
TUIOMIA b,
00BeEM,
TUIOIIAb
MTOBEPXHOCTH)
, UCTIONB3YA
U3yYCHHBIE
bopmynsl U
METO/IBI.
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COOTBETCTBMMU C UX GYHKLMAMU U
Ha3HayeHueMm;

- FTOTOBHOCTb K F'YMaHWUTapHOW W
BOJIOHTEPCKOW AeATeNIbHOCTU;
NaTPUOTUYECKOTO BOCNUTAHMA:

- cbOpPMUPOBAHHOCTb
poCCUNCKOM rpaXkgaHCKom
NOEHTUYHOCTH, naTpMoTU3Ma,

YBa)KeHMA K CBOeMy Hapogay,
4YyBCTBA OTBETCTBEHHOCTU nepes,
PoguHoli, ropgoctu 3a CcBOM
Kpan, cBoto POAMHY, CBOW A3bIK U
Ky/QbTypy, NPOLUIOe U HacToAllee
MHOrOHAUMOHANbHOIO  Hapoaa
Poccuu;

- LEeHHOCTHOe OTHOLWeHWe K
rocyAapCTBEHHbIM CMMBONAM,
NCTOPMYECKOMY M NPUPOSHOMY
Hacneguio, NamMATHUKaM,
Tpaguuuam Hapogos Poccum,
[OCTUXKEeHMAM Poccunm B Hayke,
NCKYCCTBE, CNOpPTe, TEXHO/IOMMUAX
n Tpyae; naenHas
ybeKaAeHHOCTb, TOTOBHOCTb K
cnyxeHuto 1 3awmte OTeyecTsa,
OTBETCTBEHHOCTb 3a ero cyanby;
OCBOEHHbIe obyyatowmmmca
MeXnpeameTHble  MOHATUA U
YHUBEpCanbHble yyebHble
nencTena (perynatusHble,
Nno3HaBaTe/bHble,
KOMMYHWKATUBHbIE);

B o0gactu 3K0JOrHYecKOro

BOCIIMTAHUS:
-c(hopMUpPOBaHHOCTH
HKOJIOTUYECKON KYJABTYpBI,-
chopMHUpOBATH YMEHUS
MPUMEHSTh IOJyYEHHbIE 3HAHUS
TS 00BSICHEHUS YCIIOBHU
MMPOTEKaHUS buznyecKux

ABJICHUA B MNOpUpoAEe U Ui
MPUHATHS MIPAKTUYECKUX
[PELLIEHUI B IMOBCEHEBHOM KU3HU
U1 obecreueHus 0e3 MOHNMaHKE

13




OK 07. CozeiicTBOBaTh COXpaHEHUIO
OKpY’Kalolllel Cpefibl, pecypcocOepekeHnIo,
[IPUMEHSTH 3HaHUS 00 U3MEHEHUU KJIMMAaTa,
[IPUHLIUIIBI OEPEKITUBOTO MPOU3BOJICTBA,
A(PPEKTUBHO IEHCTBOBATH B YPE3BBIYANHBIX
CUTYyalUsIX;

BIIMAHUWA COUAJIBHO-
PKOHOMHYECKHX TPOIIECCOB Ha
COCTOSTHUE MPUPOTHOM
COLIMAJILHOW Cpelbl, OCO3HAHHE
[7100a1bHOTO Xapakrepa|

po0iem;-

nu

HKOJIOTMYECKUX
MJIaHUPOBAHUE U OCYILECTBICHUE
NICHCTBUN B OKPYXKAIOLIEH cpene
Ha nenen
pasBuTUs

OCHOBC 3HaHUA

YCTOMYUBOTO
YEJIOBEYECTBA;
AKTUBHOE HEMPUATUE JCUCTBUM,
MPUHOCSALIUX BPEI OKpYXKarolen
cpene;

- YMEHHE [IPOTHO3UPOBATh
HEOJIarONPUSTHEIC
PKOJIOTMYECKHUE TTOCIIEICTBUS
MpeANPUHUMACMbBIX JICHCTBUH,
MpeaoTBpallaTh UX;
pacumpeHue
NesATEeIbHOCTH

HaIIpaBJICHHOCTHU

OIIBITA
JKOJIOTUYECKOH
Ha  OCHOBE

3HaHUH 10 PH3HKe

chopMHpoOBaTh

YVMEHHSI  TIPUMEHSATH
[OJTyYCHHBIC 3HAHHS
TS OOBSICHCHHS
VCIIOBHIA TIPOTEKAHUS]
(u3HYECKHUX SIBICHUN
B TpuUpone H JUIA

[IPUHSATHUS
MPAKTUICCKIX
pelieHuin B
[MOBCEHEBHOM KHU3HH
ML obecriedeHus
0e30macHOCTH  TIpH
oOpareHuu c
OBITOBBIMU
prudopamu "
TEXHUYCCKHUMU
YCTPOMCTBAMHU,

COXpaHEHUs 3710POBbs
1 COOIIOIEHUS] HOPM
HKOJIOTMYECKOTO
[OBEICHUS B
OKpyXaroleil cpene;
MOHUMaHHE
HE0O0X0IMMOCTH
MPUMEHEHHS
TOCTHKEHUN (PU3UKY
U TEXHOJOTHMH Il

panMoHaIbHOTO
PUPOIOTIOTH30BAHMS
[1K 1.2. ObecnieunBarh  0€30MaCHYIO C(bOpl\prOBaTL HABBIKH. 1IpunerATE
OKPYKAIOIIYIO CPELy - pacdy€Ta KOHIOCHTpAIUK IMOJIYYCHHBIC HaBI){KI/I
[PacTBOPOB JICKAPCTBEHHBIX Ui pacuéra
CPCACTB IIPU BBINTOJIHCHUHN KOHIICHTpaIun
MpoeCcCHOHAIBHBIX NeKapCTBEHHBIX
00s13aHHOCTEN CpEICTB npu
BBITTOJIHEHUN
MpoQeCcCHOHATBHBIX
00s13aHHOCTEH
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1. TPEBOBAHMUSA K YPOBHIO OCBOEHUS COAEPKAHUSA JTUCHUIIJINHBI
N ITOKA3ATEJIAM OINEHKH YPOBHSA OCBOEHHMSA 1 OCBOEHHbIX

KOMIIETEHIIUI

Ob6mas/mpodeccuoHanbHas
KOMIIeTeHIIUs

Pa3znen/Tema

THn olleHOYHBIX MePONIPUATHS

OK 01. Bei6upars crmocoOsl
pemeHus 3a1a4 npodeccunoHaIbHON
NeSITeIbHOCTH PUMEHUTENLHO K
Pa3TUYHBIM KOHTEKCTaM

P1.Temer 1.1 - 1.3

P 2. Temsr 2.1 -2.5

P 3. Temn1 3.1, 3.2

P 4. Temer 4.1 - 4.11

P 5. Temnr 5.1, 5.2

P 6. Tems1 6.1- 6.10
P7. Temer 7.1 - 7.5

P 8. Temnr 8.1 — 8.5

P 9. Temer 9.1 — 9.5

P 10. Temsr 10.1 —10.4
P 11. Temsr 11.1 —11.6
P 12. Temsr 12.1 - 12.4
P 13. Temsr 13.1 — 13.6
P 14. Temsr 14.1 — 14.6

OK 02. Ocy1iecTBiaTh NOUCK,
QHAJIM3 ¥ UHTEPIPETAITIIO
nH(opMaIuu, He0OXOTUMOM IS
BBITTOJITHCHUS 33134
poheCcCHOHAIBHOM IeITeIbHOCTH

P1.Temer 1.1 - 1.3

P 2. Temer 2.1 -2.5

P 3. Temn1 3.1, 3.2

P 4. Temnr 4.1 - 4.11

P 5. Temnr 5.1, 5.2

P 6. Tems1 6.1- 6.10
P7. Temer 7.1 -7.5

P 8. Temnr 8.1 — 8.5

P 9. Temer 9.1 — 9.5

P 10. Temsr 10.1 —10.4
P 11. Temsr 11.1 —11.6
P 12. Temsr 12.1 —12.4
P 13. Temsr 13.1 — 13.6
P 14. Tems! 14.1 — 14.6

OK 04. PaboTrars B KOJIJIEKTUBE U
KOMaH€e, 3p(PEKTUBHO
B3aMMOJICHCTBOBATh C KOJIJICTaMU,
PYKOBOJICTBOM, KITHCHTAMU

P1.Temer 1.1 - 1.3
P2. Temer 2.1 -2.5

P 3. Temnr 3.1, 3.2

P 4. Temnr 4.1 - 4.11
P5. Temnr 5.1, 5.2

P 6. Temer 6.1- 6.10
P7. Temer 7.1 -7.5

P 8. Temnr 8.1 — 8.5

P 9. Temer 9.1 — 9.5

P 10. Temsr 10.1 — 10.4
P 11. Temsr 11.1 —11.6
P 12. Temsr 12.1 —12.4
P 13. Temsr 13.1 — 13.6
P 14. Temsr 14.1 — 14.6

OK 07. ConelicTBOBaTh COXpaHEHUIO
OKpYKAIOILIEW Cpebl,
pecypcocOepekeHuto, 3PPEKTUBHO
JIEICTBOBAThH B YPE3BbIYaNHbBIX

P1. Temsr 1.1 - 1.3
P2. Tembr 2.1 - 2.5
P 3. Temnr 3.1, 3.2

P 4. Temsr 4.1 -4.11

— YCTHBIN ¥ MTUCbMEHHBIN OITPOC
— KonrponrsHas pabora
— MaremMaTu4eCcKUi JUKTaHT

— IIpomexyrouHas arrecranus
(9K3aMeH)
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CUTYyaIUsaX P 5. Temre1 5.1, 5.2

P 6. Tems1 6.1- 6.10
P7. Temer 7.1 -7.5

P 8. Temrr 8.1 — 8.5

P 9. Temer 9.1 — 9.5

P 10. Temsr 10.1 —10.4
P 11. Temsr 11.1 —11.6
P 12. Temsr 12.1 —12.4
P 13. Temnr 13.1 — 13.6
P 14. Tems! 14.1 — 14.6

[1K 1.2. Ob6ecneunBars 6e3omacuyio |.P 12. Temsr 12.1-12.4
OKpYXarolllyto cpeiy P 14. Temn1 14.1 — 14.6
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2. KOMIIJVIEKT KOHTPOJIBHO-ONEHOYHbBIX CPEJACTB

Ixajna oneHuBaAHUSA

Bun oneHo4yHBIX OIICHKA
MepPONpUATHH OTJIMYHO X0pOILLOo YAOBJICTBOPHUTEJIBHO
YCTHBIM ¥ MCbMEHHBIH [TI0JIHO U3J1araeT U3y4eHHBIN| 1aéT OTBET, H371aracT Marepuan

ompoc

Marepuani, J1aeT
MPAaBUIIBHOE ONPEIEIICHHOE
MOHATUI; OOHAPY)KHUBAET
MIOHUMaHUE Marepuarna,
MOKET 000CHOBATh CBOU
CYXKIEHUsI, TPUMEHUTH
3HAHUS HA MIPAKTHUKE,
MIPUBECTU HEOOXOAMMBIC
MIpUMEPHI HE TOJIBKO MO
y4eOHHKY, HO
CaMOCTOSTCILHO
COCTaBJICHHBIE; M3JIaracT
Marepuai
MMOCJIeIOBATEIFHO B
MPaBUIILHO C TOUKH 3PEHUS
HOPM JIMTEPATYPHOTO S3bIKA

YIOBJICTBOPSIOIINNA TEM
ke TpeOOBaHUSM, UTO U
JUTSL OLIEHKU «OTIIHYHO,
HO Jomyckaer 1-2
OIIMOKH, KOTOPBIE caM
e UCTIPaBIISIET, U 1-2
Heno4eéTa B
MOCIIEIOBATEIILHOCTH U
SI3BIKOBOM O(pOPMIICHUU
M3J1araeMoro

HETIOJIHO U JIOITYCKaeT
HETOYHOCTHU B
OIpEeAeTICHUY TOHATHH HITH
(bopMynTUpOBKE TEOpUil; HE
yMEET JI0CTaTOYHO NITyOOKO
U JI0Ka3aTeIbHO
000CHOBAaTh CBOM
CY)KICHUS U IPUBECTU CBOH
MPUMEPBI; U3JIaraeT
MaTrepHuai
HETIOCIIeI0BAaTEIbHO 1
JIOIyCKaeT OMINOKH B
SI3BIKOBOM O(OpPMIIEHUU
U3J1araeMoro

KonTtpoJsbHasi padora

- paboTa BBITIOJIHEHA
MOJTHOCTHIO; B JIOTHUECKHUX
paccyXJIeHUsIX U
000CHOBAHMHU PEILIECHUS HET
MpoOeJIOB M OIIHNOOK; B
[PEIICHUH HET
MaTeMaTH4eCKUX OINOOK
(BO3MOJKHA OJTHA
HETOYHOCTb, OITMCKA, HE
SIBIISIFOILIASICS CIIEAICTBHEM
HE3HAHUS WK
HEMTOHUMaHUs y4eOHOTO
Marepuana).

Kaxxnoe 3ananue
BEITIOJTHCHO BEPHO C
MOPOOHBIM OTIHCAHUEM
mporecca pemeHusl.

paboTa BBINOTHEHA
MOJTHOCTBIO, HO
000CHOBaHHMS IIaroB
pelieHus
HEJIOCTAaTOYHBI (eCITH
yMeHHe 000CHOBBIBATH
paccyXJIeHus He
SIBISIIOCH
CIIeIHaTIbHBIM
00BEKTOM POBEPKN);
JOTTyIIIeHa OHA
onrnOKa WM JIBa-TPpH
HeJlo4eTa B BBIKIIA/IKAX,
pHCYHKaX, yepTexax
unu rpadukax (ecnu
9TH BUJIBI Pa0OTHI HE
SIBJSUTUCH
CTIeIAIbHBIM
00BEKTOM MPOBEPKH).

JIOMYIICHBI 00Jiee OTHON
omunOKu miu 6osee IBYyX-
TPEX HEJI0YETOB B
BBIKJIQJIKAX, YEPTEkKaX WIH
rpadukax, HO yJauuics
BJIaJIeeT 00s13aTeIbHBIMHI
YMEHUSIMH T10
IIPOBEPSIEMOM TEME.

MaremMaTHyecKn
IUKTAHT

[TOJIHO PACKPBLI
coZiepKaHUe MaTepuasa B
00BeMe, MPelyCMOTPEHHOM
pOTrpaMMOil U y4eOHUKOM,
W3JI0’KHWIT MaTeprall
T'PaMOTHBIM A3bIKOM B
OIPEACIIEHHOMN JTOTUYECKOU
[1OCJIEI0BATEIIBHOCTH,
TOYHO UCIIOJIb3Ys
MAaTEMAaTUYCCKYIO

TCPMUHOJIOTHUIO U

paboTa BBINIOTHEHA
MOJIHOCTBIO, HO
000CHOBaHUS 11aTOB
pelieHus
HEJOCTATOYHBI (€CITI
yMeHHe 000CHOBBIBATh
paccyXIeHus He
SIBIISIIOCH
CHeIHalIbHBIM
00BEKTOM MPOBEPKH);
JIOTIyIIIeHA OffHA

JOTMYIIEHBI 00Jiee OTHON
OLIMOKY WK OoJiee IBYyX-
TPEX HEJI0YETOB B
BBIKJIQ/IKaX, YePTEKaX WU
rpadukax, HO ydanunucs
BIIaJieeT 00A3aTeIbHBIMU
YMEHUSIMH T10
MIPOBEPSIEMON TEME.
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CUMBOJIUKY; MIPABUIILHO
BBITIOJIHUJT PUCYHKH,
uepTexKHU, TpaduKu,
COITYTCTBYIOLIIE OTBETY;
MoKa3ajl yMeHHe
WJLTIOCTPUPOBATh
TEOPETUUECKHUE MOIOKEHUS
KOHKPETHBIMU IIPUMEPAMU,
MPUMEHSTh UX B HOBOI
CUTYalMH [PU BINOJIHEHUN
[PAKTHUYECKOTO 3a/IaHus;
[IPOEMOHCTPHUPOBAI
YCBOCHHE PaHEe M3YUYEHHBIX
COITYTCTBYIOLIMX BOIIPOCOB,
c(hOpMUPOBAHHOCTH U
YCTOMYUBOCTh
MCIIONIb3YEMBIX MIPU
0TpabOTKE YMEHUH U
HABBIKOB; OTBEYAJl
CaMOCTOSITENIHO 0€3
HABOJISIIIMX BOIPOCOB
yuuresss. Bo3moxHbI ogHa -
TBE€ HETOUHOCTH MPHU
OCBEILEHUN
BTOPOCTETIEHHBIX BOPOCOB
WIM B BBIKJIAJIKaX, KOTOpbIE
YUEHUK JIETKO HCTIPaBUII 110
3aMEYaHUIO YUUTEs.

omuOKa Uik JABa-TPH
HeZoYeTa B BBIKJIAIKAX,
PHUCYHKaX, 4epTeKax
WM rpadukax (eciu
9TH BHUIBI PA0OTHI HE
SIBIISTUCH
CIeIUATbHBIM
00BEKTOM IIPOBEPKH).

KauyecTBO 0TBETOB HA
BOIPOCHI IK3aMeHa

1) y4eHHK MOJIHO M3Jaraet
W3Y4CHHBIM MaTepua, JaeT
paBUIbHOE ONpPEeTICHIE
SI3BIKOBBIX TIOHSITHIA;

2) oOHapyXHUBaeT
MOHMMaHHE MaTepuana,
MOXeET 000CHOBATh CBOU
CY)XIICHHsI, TPUMEHHUTD
3HAHUS HA MPAKTHUKE,
[PUBECTH HEOOXOIUMBIE
pUMEPBI HE TOJIBKO U3
yaeOHMKa, HO U
CaMOCTOSITENILHO
COCTaBJICHHBIC;

3) uznaraer marepuan
MIOCTIeTOBATENFHO U
NPaBUIIBHO C TOUYKH 3PEHUS
HOPM JIUTEPATYPHOTO
A3bIKA.

YUEHHK JA€T OTBET,
VAOBJIETBOPSIOIINN TEM
Ke TpeOOBaHUSIM, UTO U
IUISI OTMETKHU «5», HO
nomyckaer 1 - 2
OIH1OKH, KOTOPBIE caM
bKe UCTIpaBIisieT, U 1 - 2
HezoueTa B
[IOCJIEJOBATEIILHOCTH U
SI3BIKOBOM O(pOPMIIEHUU
M3J1araeMoro
Marepuaa.

YUEHUK OOHAPYKHBAET
3HaHUE ¥ TOHUMaHUE
OCHOBHBIX ITOJIOXKEHUI
JTAHHOM TeMBI, HO:

1) uznaraer marepuan
HETIOTHO U JIOMYyCKaeT
HETOYHOCTH B ONPEICICHUN
TOHSTUM WU
(hopMyTHPOBKE MPABUI;

2) HE yMEET J1I0CTaTOuYHO
[1yOOKO U JOKa3aTeIbHO
000CHOBATH CBOU CYXKIECHUS
Y IPUBECTU CBOU IIPUMEDPBIL;
3) uznaraer mMarepual
HEIOCJEeI0BaTENbHO U
TOTTyCKaeT OIIMOKHU B
SI3BIKOBOM O()OPMIICHUU
M3JIaraéMoro Marepuarna.
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3. KoMIulekT MaTepuasioB 1Jisl OLeHKHU ¢(POPMUPOBAHHOCTH YMEHHI ¥ 3HAHUI B X0/1€

OCBOCHUS YU4eOHOM TMCUMILTHHBI
3.1. KoMIuIeKT MaTepuaioB i MPOBeAeHHUs YCTHOTO U MMCbMEHHOTO ONpoca

Paznen 1. HOBTOpeHHe Kypca MaTEMaTUKHU OCHOBHOI1 IIIKOJIBI

la.l. JleiicTBHS HAJl TOJIOKUTEIbHBIMU U OTPUIATEIHHBIMU YHUCIAMH, C OOBIKHOBEHHBIMU U
JECSITUIHBIMH IPOOSIMHU.

l.a.2. JleiicTBus co cTeneHsaMu, (opMyibl COKPAICHHOTO YMHOKEHUSI.

la.3. [TpocTbie MPOLEHTHI, pa3Hble CIIOCOOBI UX BHIYUCIICHHUS.

l.a4. Jlunelinblie, KBaJpaTHbIC, TPOOHO-TMHEHHBIC YPaBHEHUS.

l.a.5. JIuneitHble, KBaIpaTHBIE, POOHO-THHEHHBIC HEPABCHCTBA.

el AN S

=

3.
4.
5.

Pa3znean 2. [IpsiMble M MUIOCKOCTH B MPOCTPAHCTBeE.
OcHoBHbIE aKCHOMBI cTepeomeTpuu. [lepecekaromiuecs, napajjielbHble U CKpEeIIUBalOIIuecs
npsiMble. YT0J MKy IpsIMbIMU B IpocTpaHcTBe. [lepnenaukynspHocTh npsiMbiX. OCHOBHBIE
POCTPAHCTBEHHBIE (PUTYPHI.
[Tapannensubie npsambie. Onpenenenue. [Ipuznak. CBoiicTaa.
[Tapannensubie maockoctu. Onpenenenue. [Ipuznak. ColicTsa.
Terpasnp u ero 31eMEeHTHI.
[Tapannenenunen u ero sneMeHTsl. CBOKWCTBA MPOTHBOIIOIOKHBIX TPaHEl U quaroHanei
napauiesienumnesa.

[Tpu3Hak neprneHIuKYISIPHOCTH MPsAMOil u miockocTH. [lepnenaukynsp u HakioHHas. Teopema o

TpeX MEPIEeHINKYIAPaXx.

Vron MCKAY HpHMOﬁ U TJIOCKOCTBIO. YTOM MCKAY MIIOCKOCTIAMMU. HepHCHI[I/IKy.]'IHpHBIG IIJIOCKOCTH.

Paccrosnus B npocTpaHcTBe. PacnonoxeHue npsMbIX U INIOCKOCTEN B IPOCTPAHCTBE.

Pa3gen 3. KoopanHaThl M BeKTOpPbI B IPOCTPAHCTBE
TeopeTnyeckue BONPOCHI:

. Ompezienienre BEKTOpa, HYJIEBOTO U €AMHUYHOTO BEKTOPOB. CBOKCTBA BEKTOPOB.

Onpenenenne paBHbIX BEKTOPOB U IPOTHBOIIOJIOKHBIX BEKTOPOB. [[efCTBUSA C BEKTOpaMH.
Onpenenenre KOJUIMHEAPHBIX U KOMILJIAHAPHBIX BEKTOPOB. Pa3noxkeHne BekTopa Mo AByM
HEKOJIJIMHEAPHBIM BEKTOPaM.

Koopnunars! BekTopa. CBsi3b MEXAY KOOpAUHATAMU TOYKU U BEKTOpA.

VYron Mexny Bektopamu. CKalsipHOE IPOU3BEICHUE BEKTOPOB.

VYpaBHeHHe m10cKoCTH. POpMyIIa pacCTOSHMS OT TOYKH J10 MIOCKOCTH.

ITonsaTue o CUMMCTPUHU B ITPOCTPAHCTBC. Bugsr CUMMCTPUH. HapaJ'IJ'IeJ'ILHHfI MEpCHOC.

LwNE P

ok

A el

Pa3nen 4. OcHoBBI TpUTOHOMeTpHHU. TpUrOHOMETPHYECKHE PYHKIIUHT
Teopernyeckue BONpOCHI
Tpuronomerpuyeckue GopMyIbl JBOWHOTO yria.
Paanannas mepa yria.
3HAKU CHHYCa, KOCUHYCAa, TAHI'€HCA U KOTAaHT'€HCa 110 YETBEPTAM
Tpuronomerpuueckue GopMysbl Ipeodpa3oBaHus CYMMbl TPUTOHOMETPHUECKHUX (QYHKIIHI B
[IPOU3BEJCHUE U IIPOU3BEICHNS B CYMMY.
O61ue hopMyIbl A1 pelIeHUs! IPOCTEHIINX TPUTOHOMETPUUECKUX YPaBHEHUH.
@opMyIIbl 7151 peLIEHHs] IPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUH (HACTHBIE CIIy4yan).

Pa3nea 5. KommiekcHbIe 4ucJia.
TloHsATHE KOMILIEKCHBIE YHCJIA.
CornpsikeHHbIE YnCia, MOAY/Ib U ApT'YMEHT KOMIUIEKCHOTO YuCIIa.

dopma 3armucu KOMIUIEKCHOTO Yrcia (TeoOMeTpudecKasi, TPUTOHOMETPUIECKast, ajareopandeckas).

ApI/I(I)MCTI/I‘-ICCKI/Ie JIENCTBHS C KOMILUIEKCHBIMHU YHCIaMHU
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Pa3gen 6. [Ipon3Bonnasi pyHKumu, ee NpuMeHeHHe
Teopernueckne BONPOCHI
Omnpenenenue Npou3BoAHON QyHKINHU, €€ PU3NIECKHUI CMBICIL.
@DopMyIbl IPOU3BOAHBIX OCHOBHBIX JIEMEHTAPHBIX (QYHKIUH.
[TpaBuna quddepeHunpoBaHms.
[TpaBuI0 BEIYUCICHUS TPOU3BOIHOMN CIIOKHOU (DYHKITHH.
DopMyITbl MPOU3BOAHBIX OOPATHBIX (PYHKITHH.

['eomeTpuyeckuii cMbICI MIPOU3BOJIHOM. I'padmueckas
WUTIOCTpalus.  YpaBHEHHE KacaTelbHOH K rpaduky QyHKIHH.
HeobOxonumoe u JIOCTATOYHOE ycioBue Bo3pacTaHusi (yObiBanus). HeoOGxommmoc

Paszjies 7. MHOrOrpaHHUKM U TeJIa BPallleHUs
TeopeTnyeckue BONMPOCHI

. OnpeneneHue npsiMOM ¥ HAKJIOHHOHN Npu3Mbl. VX arieMeHTHI (BepIIuHbI, péOpa,

JMaroHaJu, TPaH!, OCHOBAaHUS M OOKOBasi TOBEPXHOCTH. )

[Mupamuna. Buast nupamua. Mx snemeHTs! (BepInHbL, p&Opa, AMaroHaju, rpaHu,
OCHOBaHUS U OOKOBasl MOBEPXHOCTb. )

[TpeoOpazoBanue nogodus. CummeTpuu B KyOe, B apajuiesienunesie, B Ipu3Me U MupamMue.
Tena u NOBEPXHOCTU BpaLCHUS.

Hunuaap. [Inomans MOBEPXHOCTH.

Konyc. Yceuénnsiit konyc. [momans moBepxHOCTH

[ap u chepa, ux ceueHusi. YpaBHeHue cepsl.

Pasnen 8. IlepBooOpa3nas pyHKkuum, ee npuMeHeHHe
Teopernyeckue BONPOCHI:

. IlepBooOpa3Hasi.
. IIpaBuiia BEIYMCIICHHS TIEPBOOOPA3HOIA.
. Teopema HproTona—JleitOHuIa.

Pa3gen 9. Crenenn n kopHu. CreneHHas GpyHKuust
Teopernyeckue BONpOCHI

Kopens crenenn n >1u ero cBoiicTaa.
CBolicTBa CTENEHNU C pallMOHAJIBHBIM U JEMCTBUTEIbHBIM MTOKA3aTEIIMU
[TpeoOpa3oBaHue BbIpaXXEHUI, COEPKALINX PATUKAIIBI.
CrenenHas pyHKIIMS ¢ HaTypajibHBIM ITOKa3aTeaeM, e€ CBOICTBa U rpaduK.
CreneHHas QyHKIUS ¢ PallMOHATIBHBIM ITOKa3aTEIEM.
PaBHOCMIIBHOCTB MPpaLlMOHATIBHBIX YPAaBHEHUI. MeTonbl ux penieHus. Pemenue
VPPALMOHAIIBHBIX YPaBHEHUI U HEPABEHCTB

Paznen 10. IlokasarenbHas GpyHKIusA
TeopeTuyeckue BONPOCHI
[Toka3zarenpHas GyHKIHS (SKCIIOHEHTA), €€ cBoicTBa U rpaduk. Yuco e.

. [loka3zarenbHbIe ypaBHEHUS U METOJIbI MX PEIICHUS
. [Ioka3aresbHbIE HEPAaBEHCTBA U METOMBI UX PELICHUS

Pazgen 11. Jlorapudmsl. Jlorapudmuyeckas GpyHkuus
Teopernyeckue BONpOCHI
Jlorapudm uncna. OCHOBHOE JTOrapu(pMHUUECKOE TOXKIAECTBO. [lecATHUHBIN 1
HaTypaJbHBIN JorapuQmsl.
Coiicta orapumMoB: sorapupm Npou3BeCHHs, YaCTHOTO, CTETICHU.
Jlorapudmuyeckas GyHKIMs ,e€ CBOWCTBA U TpaduK.
Jlorapudmuyeckue ypaBHEHHs U METOJIbI UX PELICHUS



4. Jlorapudmudeckne HEpPaBEHCTBA U METOMIBI UX PEIICHUS

Paznen 12. MHuoxkecTBa. JiieMeHTHI Teopuu rpados
TeopeTuyeckue BONPOCHI
1. Tlonstue mHOoXecTBa. [logMHOXecTBO. Oniepanuu ¢ MHOKECTBAMH
1. Tlonstue rpad, nepeBo, MUK rpad Ha IIOCKOCTH

Paznen 13. JiieMeHTHI KOMOMHATOPUKH, CTATUCTUKU M TEOPUHN BEPOATHOCTEM
Teopernyeckue BOnpockl
1. Knaccuueckoe orpeieieHre BepoITHOCTH CIy4aifHOTO COOBITHSL.
. BeposiTHOCTH CyMMBI HECOBMECTHBIX COOBITHIA.
2. JluckpeTHas ciay4aiiHas BeMYHHA, 3aKOH €€ pacrpeiesieHusI.

[EEN

Pasnen 14. YpaBHeHus 1 HEPaBeHCTBA
TeopeTuyeckue BONPOCHI

PaBHOCHUIIBHOCTH YpaBHEHUI U HEPABEHCTB
OOm1rie METONBI PEeLICHUS HEPABEHCTB: MEPEXO0/] OT CPABHEHUS 3HAYCHUN (QYHKIIUI K CPAaBHEHUIO
3HAUYEHUH apryMeHTOB /1151 MOHOTOHHBIX (DYHKLIUH
METOJl MHTEPBAJIOB
I'pacdmueckuii MeTO peleHusl ypaBHEHUI U HEPaBEHCTB
[IpocTenmme ypaBHEHHsI U HEPABEHCTBA C MOAYJIEM
[IpocTeiimne ypaBHEHHUs U HEPABEHCTBA ¢ apaMEeTPOM

=
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3.2.Kommiekr MaTepuajJaoB JJis IMIPOBCACHUS KOHTPOJbHBIX paﬁoT

Kontpoabnas padora Nel
3adanun 6x00H020 KOHMPONA
Oo0s13aTesibHas YacTh
Ilpu pewrenuu 3a0anui 1-4 3anuwiume npaguibHblil OMeem U3 4emolpex nPeonoIHceHHbIX.
1. (1 6amm) Packpoiite popMyny COKpaneHHOTO YMHOKECHHS a’-b?%:
A) a>-2ab+b%; B) (a-b)(a+b); B) a’+2ab-b% I) (a-b)(a-b)

2. (1 6ann) [Tnomaap TpeyroibHUKA BRIYHCISAETCS TI0 hopmyre:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

0 s,

3. (1 6amn) Kakoe u3 crieayromux Yucen 3aKIF0UeHO MEX/I1y YUCIaMH 17 4 8 -
A)0,4;5)0,5;B)0,6;T)0,7

4. (1 6amn) Jans! rpaduxu pynkumii. Kakas popmyna coorBercTByeT rpaduxy 3):
1) 2) 3)

o] 1\ o 1 o[ 1
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Ilpu évinonnenuu 3ad0anuii 5-8 3anuuiume X00 peuieHus U noY4eHHbLIL OnEem.
I 11

5. (2 6amna) Beruuciaure 2 5

6. (2 6amna) Peumnte ypaBuenne X2-7x+10=0. Ecin ypaBHeHue HMeeT G07ee OIHOTO KOPHS, B OTBET
3alUIIUTE MEHBIIUN U3 KOPHEH.

7. (2 6amna) I1nomanp 3eMenb KPECThSIHCKOTO XO35MCTBA, OTBEACHHAS 1101 IIOCAIKY KYCTApHUKOB U
[[BETHUKOB, COCTaBisieT 24Ta U pacrnpezesieHa MexXay HUMH B OTHOIIEHHU 5:3. CKOJBKO TeKTapoB
3aHUMAIOT LIBETHUKU?

8. (2 6amna) Beicota BH mapamnenorpamma ABCD npenut ero cropony AD Ha otpe3kun AH=2 u
HD =32. Inaronans napamwienorpamma BD pasna 40. Haitaure miomiap napamieaorpamma.

JlonoJHUTEIbHAS YACTh

Ilpu svinonnenuu 3a0anusa 9 3anuwiume x00, 000CHOBAHUE PeuleHUA U NOJIYYEHHbLIL OMeEem.

9. (3 6aymna) Pri00s10B NIPOILIBLT HA JIOIKE OT MPUCTAHU HEKOTOPOE PACCTOSIHHE BBEPX IO TEUCHHIO
peku, 3areM OpoCHII SIKOph, 2 dYaca JIOBWJ PBIOY M BEPHYJICS OOpaTHO dYepe3 5 4YacoB OT Haydaia
nyremiecTBusl. Ha kakoe paccTosiHue OT MPUCTaHU OH OTIUIBUI, €CJIM CKOPOCTh TEUEHHS PEKU paBHA
2 KM/4, a cOOCTBEHHAs! CKOPOCTh JIOAKHU 6 KM/4?

ITAJOHBI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9
3aJaHUusA
OtBer b b B A 2,7 2 9 816 8

KonTpoabnas padora Ne2
Obs3aTesibHas YacTh
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasunbHblil OMEEmM U3 Yemvlpex nPeoioIHceHHbIX.

1. (1 6amn) PacuudpyiiTe Kparkyro 3anuch: a€.

A) Touka a MNPUHAIKUT IUIOCKOCTH; b) Touka a mnpuHaIexur mnpsMmoil; B) mpsamas a
NPUHAJIEKUT TIocKocTH ') mpsiMast a mepecekaeT MII0CKOCTb.

2. (1 6amn) [psimere AB u CJ] ckpemmBatorcsi. Kakoe pacrionoxenne umerot npsimeie AC u B/[?

A) napamnensHsie; b) neprnenaukynsipuele; B) ckpemuBatotces; ') nmepecekarorcs.

3. (1 6amn) [Inockoctu u umeroT 1 oburyro Touky. KakoBo nx B3auMHOE pacmnonoxeHue?
A) mapannensHbl; b) nepecekarorcs mo npsimoit; B) copmanatot; I') ckpemuBaroTes.

4. (1 Oamn) Ecnu mnpsimasi, mpoBefeHHas Ha IUIOCKOCTH 4Yepe3 OCHOBaHUE HAKJIOHHOM,
NEePNEHAUKYIISIPHA €€ MPOEKINH, TO OHA. ..

A) nmnepneHAMKYIspHa W caMmMOM HakJIOHHOW; b) mapamnenbHa u camoil HakiioHHOW; B)
CKpEIIMBAETCS C HAKIOHHOM; [') mepneHIukyasipHa OCHOBaHUIO HAKIOHHOM.

Ilpu evinonnenuu 3a0anuil 5-8 3anuwiume x00 pewieHusn u NOaAYYEHHLLIL OMEent.

5. (2 6anma) Yepes koHibl oTpe3ka AB u ero cepenuny M mpoBeleHbl NapajuieNbHbIE TPSIMBIE,
MepeceKarIIre HEKOTOPYI0 TUIOCKOCTh B Toukax Aj, B; m M;. Haiinute mmuny orpeska MM;, ecnu
orpe3ok AB He nepecekaeT miockocTs U ecian AA1=6,8cm, BB1=7,4cm.

6. (2 6amna) [Ipsmeie AC, AB u A/l monapuo nepnenauxynspHsl. Haitnure otpesok CJI, ecnu
AB=5 cm, BC=13 cm, AJI=9 cMm.

7. (2 6anma) M3 TOoukM K TUJIOCKOCTH TPOBEACHBI JBE HAKJIOHHBIC. Haiiaure miwHBI 001I€TO
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MEePIECHANKYIISPA, €CIU MPOCKIUA HAKIIOHHBIX OTHOCSITCS Kak 2:3 W JUIMHBI HAKJIOHHBIX paBHbI 23 cM 1 33
CM.

8. (2 6amna) Haueprurbky0OABCIIA1B1C1/1;. TToctpouts TOouky KAB, Touky MJI/[;C, oTtpe3ox
PEA;B;1C;.

JOnoTHUTEIbHASL YACTh
Ilpu eévinonnenuu 3adanus 9 3anuwiume x00, 000CHO8AHUE PeuieHUs U NOTIYYEHHbLIL OMEen.
9. (3 OGamna) Pa306uth 1uBeTHUK Kpymiod ¢opmbl (R=2 M) Ha dYacTu pa3iavYHON IUTOIIAJIH.
Paccuntarh KONMYECTBO Ca)XCHIIEB I[BETOB JUIS KaKAOro cektopa. OGopMHTBH cXeMy IIBETHHKA.
Hanpumep:

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3agaHus
OTBeT B B b A 7,1 15 9 - -

KonTpoabnas padora Ne3
Oo0s13aTesibHas YacTh
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasunbHblii OMEem U3 Yemvlpex nPedioHCeHHbIX.
1. (I 6amn) Jaumer Touku A(1,0,5), B(-2,0,4), C(0,-1,0), /1(0,0,2). Kakue u3 HuX Iexar Ha
KOOpJuHaTHOH npsiMoil Oy?
A)A;B)B;B)CI) /.
2. (1 o6amn) Kakme wu3 BektopoB a(l1,0,-1), c(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2) sBasiroTCS
€TUHUYHBIMU?
A)a;Bb)c;B)B; ') p.
3. (1 6ann) Kakue u3 Bexropos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) KonmuHEapHbI?
A) a, B; b) ¢, B; B) a, ¢; I') KoisinHeapHbIX BEKTOPOB HET.
4. (1 6amn) Jansl Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepeanHoi Kakoro oTpe3Ka sBJsSeTcsl TOUKa
M(0,3,4)?
A) AB; b) BC; B) AC; I') CB.

Ilpu eévinonnenuu 3adanuii 5-8 3anumwiume xo00 pewienus u NOJIY4eHHbLI OMeen.

5. (2 6anna) Hansl BekTops a(-6,0,8) , B(-3,2,-6). Haiinure ckansipHoe Mpon3BEACHUE BEKTOPOB.
6. (2 6anna) [pu KakUX 3HAUCHUSX NBEKTOPBI(4,n,2), (1,2,1n) NepICHAUKYISIPHBI?)

7. (2 6anna) Hansl BekTops a(-6,0,8), B(-3,2,-6). Haiinute kocMHYC yria MKy BEKTOpaMHu.

8. (2 6amna) Jlokaxkure, uto 4eThIpéXxyronbHUK ABCJI sBrissercst pomOoM, eciu:

A(6,7,8), B(8,2,6), C(4,3,2), 1(2,8,4).

JlonoHuTe1bHAA YaCTh
Ilpu evinonnenuu 3a0anua 9 3anuwiume x00, 060CHO6aANHUE PeUIeHUs U NOYYUEHHbLIL OMEem.
9. (3 Oamnma) Maker KiIymMObl MpEJCTaBICH Ha KOOPAMHATHOM miockocTH. Haiimure momans
KITyMOBI (4E€ThIPEXyTroJbHUKA), BEPIIMHBI KOTOPOTo UMEIOT KoopauHarsl (8;0), (10;8), (2;10), (0;2).
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9TaJIOHBI OTBETOB:

P ] T T

10

Homep 1 5 6 7 8 9
3agaHus
OTtBer B -30 -1 -3/7 - 68
Kontpouabhas padora Ned
Oos3aresbHAas YacTh

Ilpu pewenuu 3a0anuii 1-4 3anunwiume npasunbHLLL OMEEM U3 YeMbIPEX NPEOI0IHCEHHBIX.

1. (1 6ann) B ABC sinC=. Kaxkas u3 cTopoH siBisercs runoreny3oit ABC?

A) AB; b) AC; B) BCT') CB.

2. (1 6amn) Yriom kakoi 4eTBepTH siBisieTcs yroi a=400°?

A)LB) I B) I T) IV.

3. (1 6amn) Kakue u3 GpyHKUMN SBISAIOTCS YETHHIMU?

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

4. (1 6amn) Kakue U3 uncen sSBISIOTCS KOPHEM YpaBHEHUS COS X =7

A)x=; b)x=; B)x=; I') x=.

Ilpu evinonnenuu 3ad0anuii 5-8 3anuwiume xX00 peuwieHus U NOJIYYEHHbLIL OMEem.

5. (2 6anna) Berumciure: sin + COS.

6. (2 6amma)  Haiinute 3HaueHne BbIpaskeHUs 4arccos - 4arcsin

7. (2 6amna) Jokaxute ToxaecTBO: 2sin(n/2+a) + cos(m — a)= cosa.

8. (2 6aira) Pemmre ypaBHeHue: Sin x - 4 sin x + 3 =0.

JlonoJIHUTEeIbHAS YACTh
Ilpu évinonnenuu 3a0anusn 9 3anumume xo00, 000CHOGAHUE PeUIeHUA U NOJIYYEHHbIIL OmEem.
9. (3 6amna) Pemure cucreMy ypaBHEHHI:

ITaJI0HbI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3alaHus
OTBeT b A 1 2n - : (

neZz neZz

KonTpoabnas padora NeS
O0s13aTeJILHAS YACTh

Ilpu pewienuu 3a0anuit 1-4 3anuwiume npasuivHblii OMeem u3 Yemvipex npeodi0HceHHbIX.

1. (1 6amn) Kakue u3 yricen SBISIFOTCS KOPHEM YPaBHEHUS:
A); B)-3; B)5;T) 74i.




2. (1 6amn) BBIMONMHUTE CIIOXKEHNE KOMILICKCHBIX uncel: (3+51) u (4-61)
A) 4+i1; B) 2-3i; B) 5-2i; T') 7-i.
3. (1 6amn) BBIIOMHATE BEIYMTaHUE KOMITIEKCHBIX uncel: (1-2i) u (4+51)
A) -3-7i; b) 2+51; B) -1+3i; I') 5-2i.
4. (1 6amr) BeIOIHUTE YMHOXKEHHE KOMILICKCHBIX uncelt:(1+2i)u(2-31)
A) -3-2i: B) 8+i; B) 1-3i; ') -4+5i.

Ilpu evinonnenuu 3a0anuil 5-8 3anuwiume x00 pewieHus u NOaAYYEHHLLIL OMEEent.
5. (2 6anna) BeimomHUTH eHCTBUE:
6. (2 6amna) BeraucauTs MOy Ib KOMJIEKCHOTO YKcia:Z = 1+
7. (2 6amna) [IpeacTaBuTh KOMIUIEKCHOE YKCIIO B TPUTOHOMETpUYECKOr opme:Z = 1-i
8. (2 6amna) IlpeacTaBUTh KOMIIJIEKCHOE YHCIIO B TPUTOHOMETPUYECKOM (hopme:Z =

JlonmoaHUTEIbLHASA YACTh
Ilpu svinonnenuu 3a0anusa 9 3anuwiume x00, 000CHOBAHUE PeuleHUA U NOJIYYEHHbLIL OMmeEem.
9. (3 6anna) [IpencraBbTe KOMIJIEKCHOE YHCIIO B anredpandeckoil popme: Z = 2

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3agaHus
OTBeT b r A b i 2 cos Z=-2

KonTpoabnas padora Ne6
Oos3aresbHAas YacTh

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasunbHLLL OMEEmM U3 YeMblpex nPeoi0IHCeHHbIX.

1. (1 6amn) Yemy paBHa mpou3BoAHAS (PYHKIIUU y=coszx?

A)y'=-sin’x; B)y’=-2sin’x; B)y’=-2cos x sinx; I') y’=2cos X.

2. (1 6amn) Io xaxoit u3 hopMyn BEIYUCISAETCS IPOU3BOAHAS IPOU3BEICHUS?

A) (utv)=u'+v’; B) (uv)=u'vtuv’; B); I)(f(g(x))=f"(g(x))*g ().

3. (1 6amn) Pemmre ypaBuenue f'(x)=0, ecnu f(x)=3x" — 6x +4. BeiOepure oTBET.

A)1;b)-1;B)4;T) -4.

4. (1 6anm) Ha pucynke m3oOpaxken rpaduk npomsBomHoi ¢ynkuuu f(X), onpeneneHHON Ha
unrtepsaie (—10; 8). Haiinute xonmumyecTBo Touek Makcumyma ¢ynkiuu f(X) Ha otpeske [—9;6].

L

[ y=1@)

=Y

A)5;b)4;B)2; 1) 3.

Ilpu évinonnenuu 3ad0anuii 5-8 3anuwiume xX00 peuwienus U NOYYEHHbLIL ONEEm.
5. (2 Oamma) MarepuanbHas ~ TOYKA  JIBIDKETCS — MPSAMOJIMHEHHO  TO  3aKOHY
— 4 3 2

x(t) =1+t 47+ 5t 5(r21e X— paccTosHME OT TOYKM OTCYeTa B MeTpax, {— Bpemsa B

CEKYH/IaX, N3MEPEHHOE C Hauasa JBrkenns). Haliure ee ckopocTs (B M/C) B MOMEHT Bpemenu [ = 3c
6. (2 6amma) Ha pucynke m300paxén rpaduk ynkmun y=Tf(X) u kacareapbHas K HEMY B TOYKE C
a0crmccolt Xo. Haitnure 3nauenue npousBonHod GyHkuuu f(X) B Touke Xo.
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7. (2 6amna) Pemure HepaBeHCTBO: > 0
8. (2 6ama) Uccnenosars dyrkimio f(x)=x> — 3x 1 mocTpouts eé rpadux.

JonoJHuTeILHAS YaCTh

Ilpu svinonnenuu 3ad0anus 9 3anuwiume xo00, 000CHO6AHUE PEUICHUA U n0ﬂ2]/lleHHblﬁ omeem.

9. (3 6amna) ®upme «CagoBoa» BBIACISIOT ydacTok 3emun miiomiaapio 100 M. Ilpemnarator yeTsipe
ydacTka pas3HbIX pa3mepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoit yyactox ogoOput AUPEKTOpP (PUPMBI
«Ca1oBOI», YUIUTHIBASI, YTO HEOOXOAMMO OYIEeT MTOCTABUTH 3a00p 10 TIEpUMETPY?

ITaJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3aaHus

OtBer B b A B 8 1,25 |(-3; 2), (8; - 10x10
+00)

Kontpoabnas padora Ne7
Oo0s13aTebHAs YacTh
Ilpu pewenuu 3a0anuil 1-4 3anuwiume npasuibHblil OMEEm U3 Yemulpex nPedioHceHHbIX.

1. (1 6anm) B kakux enuHULIAX U3MEPSIETCS TUIONIA/Ab TOBEPXHOCTH MHOTOTpPaHHUKA?

A) B rpagycax; b) B Merpax; B) B kBagpaTHbIX MeTpax; [') B IByrpaHHBIX Irpagycax.

2. (1 6amn) [Tnomans 60KOBOM MOBEPXHOCTH MPU3MBI BEIYUCISAETCS MO (hopMyIIe:

A) S = Seoxt 2 Soci-; B) Seox =Poci™H; B) S= Bgox + SSocu; I') S60k =2P e *H.

3. (1 6amm) Yro sBHsieTCs OCEBBIM CEYCHUEM YCEUEHHOTO KOHyca?

A) paBHOOEIpeHHBIH TpeyroibHUK; b) paBHOOenpeHHas Tpaneuus; B) mnpsmoyronshuk; I)
NPSIMOYTOJbHAS TPATISIIHS.

4. (1 6ann) Kakas ¢urypa nomyyaercsi NMpH BpallleHUU IMPSMOYTOJbHOTO TPEYroJdbHUKA BOKPYT
OIHOTO U3 CBOUX KaTeTOB?

A) xonyc; b) yceuennslii konyc; B) nupamuna; I') yceuennas nupamua.

Ilpu gvinonnenuu 3a0anuil 5-8 3anumiume xo00 pewienus u nOJY4YEHHbLI OMeen.

5. (2 6anna) Pebpo ocHOBaHUS MPaBUIIBHOM TpeyroiabHON mupamuasl 3 M, anodpema 6M. Haiinure
TUTOIAAb OOKOBOH MOBEPXHOCTH MTUPAMUJIBI.

6. (2 6amra) Inaronans Kyba paBHa S88. Haiinure ero oonem.
7. (2 6anna) IIpsIMOYrolbHUK CO CTOPOHaMHU 8CM M 3CM BpalllaeTcss BOKPYT OOJBIIEH CTOPOHBI
Haiinute o6beM, momaayn 60KOBOM ¥ MOTHOM MOBEPXHOCTEH MOTYyYEHHOTO Tea.
8. (2 Ganna) BeruncnuTh MOBEPXHOCTH KPOHBI KyCTapHUKA, UMeroLIero (Gopmy mapa paauyca 0,5 m.
B otBer 3anuiuTe yncnio, 1eJIeHHOE HATT.
JlonoJIHuTEeIbHAA YACTh
Ilpu gvinonnenuu 3a0anusa 9 3anuuwiume xo00, 000CHOBAHUE PeULeHUA U NOTIYYEHHbLIL OMEem.
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9. (3 6amma) BeiOpare Qurypy, umeronryro ¢GopMy KOMOMHHPOBAHHOTO T€OMETPUUYECKOTO Tela,
BBITOJIHUTH HEOOXOAMMBIE pacueThl (IJI0IIa b, 00BEM).
[Ipeamonaraembie MOAETH KITyMO:

L

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3agaHus
OTBeT B b b A 27 2744 12 T, 1 -
48 T;
64wt

Kontpoabnas padora Ne8
Oobs13aTeibHAsE YaCTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHblil OMeem u3 Yemvlpex NPedaoIHceHHBIX.
1. (1 6amn) ns xakoii u3 QpyHKIUN GyHKIMS F(X):X3-3X2+l SIBJISICTCS TIEPBOOOPA3HOM?
A) f(x)=3(x?-2); B) f(x)=3x(x%-2); B) f(x)=3x*-6x+1; I') f(x)=3x-6x.
2. (1 6ann) Jana ¢ynkuus f(x)= 3x%+1. Uemy paBna F(1)
A)2;Bb)4;B)6;1) 1.
3. (1 6amm) O6mMii BUI BCeX mepBoooOpasHbix st f(x)=sinx?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.
4. (1 6am1) BeraucauTe onpeaeieHHbId HHTErpall .
A)-1;b) 1; B)-1,5;T') 1,5.

Ilpu eévinonnenuu 3adanuii 5-8 3anumwiume xo00 peuienus u NOJIY4eHHbLI OMaeen.

5. (2 6anna) SBnsercs nu F(x)=x3-3x+l nepBooOpa3Hoil 17 PyHKIUU f(x)=3(x2-1)?

6. (2 6amna) 3amaiite nepBooOpasnyto F(x) st dyHkinm f(x):3x2-2x, €CJTU U3BECTHBI KOOPIMHATHI
touku M (1, 4) rpaduxa F(x).

7. (2 6amna) Ha pucynke m3o0paxken rpaduk ¢ynkiuu Y=f(X), ompenenéHHONH Ha HHTEpBasie

(—3; 11). Haitmure Haumenblee 3HaueHue ¢pyukimu f(X)ua orpeske [2; 9,5].
v

A y=Jiz)
SN I\
'ARNEN
) _/ '-,l 11
AN LY
\/T [N/ 1

8. (2' 6amra) Ha .pI/ICYHK-e H366i3a>Keﬁ rpaduk HexkoTopoir dynkimu Y=f(X). [Tonp3ysack prucyHKOM,
BBIYHCIIUTE OTIPEICIICHHBI HHTETPaT
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"

JonoJHuTEeIbHAS YaCTh
Ilpu évinonnenuu 3ad0anusn 9 3anuwume xo00, 000CHOGAHUE PeUIeHUA U NOJIYYEHHbLIL Omeem.
9. (3 6auta) Beruncauth miomanp GUrypsl, IEPUMETP KOTOPOH OrpaHUYMBAIOT JMHUH y=0, Y=X,

y=-2x+6. Pemuth nByms criocobamu. Caenarb 4epTex.

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHusA
OTBeT T A b r na X-x%+4 -3 12 3

Kontpoabnas padora Ne9
Oo0s13aTeabHa" YacTh

Ilpu pewenuu 3a0anuii 1-4 3anunwiume npasunbHLLL OMEEM U3 YeMbIPEX NPEOI0IHCEHHBIX.

HaJ 3eMJIEH, 10 HAOII0aeMOI UM JIMHUHM TOPU30HTA BBIYUCIISIETCS TIO (hopMyJie

1. (1 6amn) Mexny KakuMu AByMsI HaTypabHbIMU YHCIIaMH HAXOAUTCS YUCIIO ?
A)19u20;b)2u3;B)18u19;I') 3 u 4.

2. (1 6asur) OnpenenuTe KOPEHb ypaBHEHUs X =125

A)3.:;b)-3;B)-5;1)5.

3. (1 6ay) Pacrionoxxure B OPSIAKE BO3pACTaHUS YUCTa: 2;

A)2; B)2; B) 2; 1) 2;

4. (1 6amn) YMHOXas YKCIIa C OJMHAKOBBIM OCHOBAaHUEM, MX CTCIICHH. ..

A) ymuHoxaem; b) nenum; B) ckiagsiBaem; I') oTHUMaeM.

Ilpu évinonnenuu 3ad0anuii 5-8 3anuwiume xX00 peuwienus U NOJIYUEHHbLIL OMEEm.
538 . 29

4648

5. (2 6anna) Haiiaute 3Ha4eHNE BBIpAKESHUS npu a=7.

(VIZ+VB)

y 10496
6. (2 6amna) Haiinure 3HaYeHNE BBIPAKEHUS .
7. (2 6amna) PaccrosiHue oT HaOMIOmaTeNs, HAXOMSAIIETOCS Ha HEOOJNBINONW BhICOTE N KHIOMETPOB

I'=V2Rh . R=6400

KM — paauyc 3emiau. C kakoi BBICOTHI TOPU30HT BUEH Ha paccTosHUU 48 kunmomeTpoB? OTBET BbIpazuTe
B KMJIOMETpaXx.
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8. (2 6anna) Pemmure ypapHenue —32—x=12.

Jlono/IHuTEeIbHAA YACTh
Ilpu g¢vinonnenuu 3a0anusa 9 3anuuwiume xo00, 000CHO8AHUE PeULeHUA U NOTIYYEHHbLIL OMEem.
9. (3 6anna) Pemute rpaduyecku cucteMy ypaBHEHUI:
ITaJIOHBI OTBETOB:




Homep 1 2 3 4 5 7 8 9
3aJaHUuA
OTBeT 3 T B B 49 0,18 -36 1; 1)

m(t) =mg-2

Kontpoabnas padora Nel(
Oos3areabHast 4acTh

Ilpu pewienuu 3a0anuit 1-4 3anuwiume npasuivHblii OMeem u3 Yemuipex npeodi0HceHHbIX.

1. (1 6amn) [Ipu kakoM 3HaYeHnH a GYHKIUSA y=a" ObIBAET HA BCEH 001aCTH ONpeaeeHus?
A)a=; b)a=8,25;B)a=;I") a=.

2. (1 6ann) Ha pucynke u3o0paxén rpaduk pynxmuu suja f(x)=a*. Haiinure snauenue f(2).

YA

M1

flx)=a"

T
-

Of 1., %
A) 25.; Bb) 5; B) 32; I') Het BepHOTO OTBETA.
3. (1 6amn) Oynkius 3agana popmynoit: f(x)=. Uemy pasno f(-2)?
A)-; B)-4,B)4T)

1\)1—13

- =3.
4. (1 6amn) Kopenn ypaBHeHI/I}I( 9 ?
A)12,5;b) 13; B) 14; ') 15.

Ilpu eévinonnenuu 3adanuii 5-8 3anuuiume xo00 peuienus u NOJIY4eHHbLI OMeen.
5. (2 6amna) Haiimute KopeHs ypaBHeHus 3°2-5*3*=12

6. (2 6amna) CKOJBKO HEJbIX PEIICHUN UMEeeT HepaBeHCTBol<7"'1§49?

y . 25 —8x —x2

7. (2 6anna) Haiigure Touky MakcuMyma (QyHKIIUU

8. (2 6amna) B xome pacmaga paaiMOaKTMBHOTO HW30TOMA €r0 Macca yMEHBINAETCS IO 3aKOHY

—t/T

JlomoJIHUTEIbHAS YACTh

’ e Mo— HavajgbHas Macca M30Toma, t— BpeMs, Ipolleaiee OT HadyaJlbHOTO
MOMEHTa, T — Mepuoj noiypacnajga. B HayanbHbIN MOMEHT BpeMeHu Macca u3oromna 184 mr. Ilepuon ero
nojrypacnaja cocrasisger 7 MuH. Haiinure, uepe3 ckoiabko MUHYT Macca u3oromna Oyner paBHa 23 Mr.

Hpu évlnonHenuu 3a0anua 9 3anumume xoo, oﬁocnoeauuepemeuuﬂ u n0.fly‘leHHblIZ omeem.

9. (3 6amna) Pemure rpaduuecku cucteMy ypaBHEHHI: .
ITaJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHus
Otger B A B A 1 4 21 24

KonTpoabnas padora Nell
Oos3aresnbHast YacTh

Ilpu pewrenuu 3a0anuii 1-4 3anuuiume npagunbHblil OMeem U3 Yemolpex nPeonoIHceHHbIx.
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1. (1 6amr) Kakas u3 (;)yHKum?I BO3pacTaeT Ha BCel 00J1acTH ompeaeacHus?
A) f(x)=; b) f(x)=B) f(x)=x5; I') f(x)=.

2. (1 6amn) Ykaxxurte 061acTh onpeneiacHust GyHKIUHA

A) (-7;1,5); B) (-0; -1,5), (7; +00).; B) (-1,5; 7); I') (-o0; -7), (1,5; +0).

3. (1 6am1) PacionoXuTh B MOpsiAKE BO3pacTaHUs: ; .

A); ;B) s

B) ; I);.

4. (1 6amn) Haitnure kopeHb ypaBHeHI/I}Ilog4 (5 o x) = 2.

A)11;Bb)-11; B) -3; ') 3.

Ilpu évinonnenuu 3ad0anuii 5-8 3anuuwiume xX00 peuwieHus U NOJIYUEHHBLIL ONEEm.
5. (2 6amma) Onpenenure 3HaYEHUE BRIPAKCHHUS .
6. (2 6amta) Ykaxxute HaMMEHbIIIEE 1IEJI0€ PElICHNE HEPaBEHCTBRA:

7. (2 6amna) Haiinure Touky MakcuMmyma (GyHKITUN Yy = 81n (JC + 7) —8x + 3.

8. (2 Gamna) [ns oborpeBa MomelleHusi, TeMIEpaTypa B KOTOPOM IOAJEPKUBAETCS HA YpPOBHE
T,=15° 4epe3 pamuarop OTOILIEHHs IPOIYCKAIOT IOPSAYYHO BOAY. Pacxom mpoxonsmiedl yepes Tpydy
paamaropa Boxbl m = 0,6 kr/c. IIpoxomst mo TpyOe paccTosHHE X, BOJIA OXJIAXKIACTCS OT HadaJbHOU

cm T, — 1T, Br-
x=0a—Ilog, ——=, ¢=4200 -
temmeparypsl T,=91° 1o Temmneparypst T, npuuém Y — Ty rae kr-°C
Br
Y =28
TEIJIOEMKOCTh  BOZBI, M-°C_— kodpdunuent Ttemtoobmena, a & = 0,8 — nocrosuuas.

Haiinute, 1o xakoii Temreparypsl (B rpagycax Llenbcus) oxmaauTcst Boja, €Cliv JUTHHA TPYObl paguaropa
paBHa 144 M.

JonoiHMTEeILHASA YACTh
Ilpu eévinonnenuu 3a0anusa 9 3anuuwiume xo00, 000CHO8AHUE PeUIeHUs U NOTIYYEHHbLIL ONEEn.
9. (3 6anna) Pemmre rpaduyuecku cucteMy ypaBHEHUIA: .

TAJOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHus
OtBer A r A b 5 3 -6 34 0; 3)

Kontponbnas padora Nel2
Obs3aTesbHAs YacTh
Ilpu pewenuu 3a0anun 1-4 3anuwiume npasunbHbIll OMeEem U3 Yemvlpex NPeoioIHceHHbIX.

1. (1 6ann) Kakas onepauus nzo0paxkeHa Ha kpyrax Dinepa?
Q)
A) E=AuB;b) E=AnBB) E=A\B;T') E=A-B.
2. (1 6anm) Kakoii rpag npencrasnen?
A) nonusiit; b) Henonselii; B) IEPEBO; I') HyneBoit.
3. (1 6amn) IIarepo pabounx BCTPETUIINCH TPHU BBICA/IKE IIBETOB B KIIyMOBI. CKOJIBKO BCETO OBLIO
CIIEIaHO PYKOMIOXKATHIA

A)10;b) 11; B) 5; ') 6.
4. (1 6ann) Onpenenute creneHb BEpIIUHbL B:
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E F

A)8:B)11;B)3;T) 5.

Ilpu evinonnenuu 3ad0anuil 5-8 3anuwiume x00 pewieHus u NOaAYYEHHbLIL OMEent.

5.(2 6amma) 1. [lausr nBa mHOXkecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}. 3anumure u
u3o6pasure rpadudecku HoBoe MHOXKeCTBO E: a) = AU B;0)E=AnNB.

6. (2 6anmna) KonuHel qpy3bs 3aHUMaOTCA KaKUM-HUOYb BUIOM ciopTa. 14 U3 HUX YBJIEKarOTCs
¢byT6010M, a 10 — GackerOosniom. U TOIBKO ABOE yBIIEKAIOTCA U TEM M IPYTMM BUJIOM criopTa. CKOJIBKO
npyseit y Tonu?»

7. (2 6anna) Ha pucyHke — cxema A0por, cBs3biBaronux ropojackue napku A, b, B, T, /I, E. Ilo
KaX/I0M JI0pOre MOYKHO JBUIAThCS TOJIBKO B OJHOM HAIpPaBICHUM, yKa3aHHOM CTpeiKol. CKOJIBbKO
CYILECTBYET Pa3IMUHbIX IyTeH U3 napka A B napk E?

B K
A \r \
o
B I

8. (2 6amra) MoXHO 7T HapHCOBaTh M300pakKEHHBIN Ha PUCYHKE Trpad HE OTphIBas KapaHIAll OT
OyMmaru u IpoBOJs Kax10€ pedpo pOBHO OJHH paz?

JlonoJIHUTeIbHAS YaCTh

Ilpu évinonnenuu 3a0anusn 9 3anumume xo00, 000CHOGAHUE PeUIeHUA U NOJIYYEHHbIIL OmEem.

9. (3 Gamna) IlepByro WU BTOPYIO KOHTPOJIbHBIE pa0OTHI MO MAar€MaTHUKE YCIEIIHO Hamucanu 33
CTY[EHTa, MEPBYI0 WM TPeThl0 — 31 CTyIeHT, BTOpyl0 WM TpeTblo — 32 cryneHTa. He MeHee nByx
KOHTPOJIbHBIX padoT BbIMOMHWIN 20 cTyaeHTOB. CKOJIBKO CTYAEHTOB YCIEIIHO PEIHIMIU TOJBKO OJHY
KOHTPOJIbHYIO paboTy?

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3agaHuA
OTBeT B b 10 I - 22 8 HET 18

Kontponbnas padora Nel3
Oo0s13aTeIbHAA YacTh
Ilpu pewenuu 3a0anuil 1-4 3anuwiume npasuibHbll OMEEM U3 Yemblpex nPedi0HceHHbIX.
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1. (1 6amr) KomOuHaTopuka — 3T0 pas3jaes MaTeMaTHKX, OTBEUAIOIIUA Ha BOITPOCH CKOJIBKUMU
croco0aMu MOXKHO BbIOPATh 3JIEMEHTHI ...

A) 3a1laHHOTO KOHEYHOTO MHOXKeCTBa; b) OeckoHeyHoro MHOXkecTBa; B) mob6oro muoxectsa; I)
UPPALMOHATLHBIX YHCET.

2. (1 6amn) CoenwHEHWsT W3 N DIEMEHTOB, OTIMYAIONIMECS IPYr OT JPyra TOJBKO MOPSIKOM
pacIoNIOKEHHS B HUX 3JIEMEHTOB, Ha3bIBAIOTCS:

A) nepecranoBkamu; b) couetanusamu; B) pazmenienusmu; ') koMOMHAITUSAMH.

3. (1 6am) Ynceno BceX BO3MOXKHBIX Pa3MEIICHUN BRIUUCISIETCS 110 POpMyIIe:

A);B);B);T)

4. (1 6amn) I'pynnuposka — 3T0...

A) ymopsiioueHue eIUHHII COBOKYITHOCTH TI0 MPU3HAKY; b) pasOueHHe eIuHUI] COBOKYITHOCTH Ha
TpYIIIBI IO IPU3HAKY; B) 0600mienne enuanuHbx pakros; I') 00001IIeHNe eqTUHIYHBIX TPU3HAKOB.

Ilpu évinonnenuu 3ad0anuii 5-8 3anuuwiume xX00 peuwieHus U NOJIYUEHHBLIL ONEEm.

5. (2 6amna) B cpemnem m3 2000 HacocoB, MOCTYNMUBIIMX B MpOJaxy, 6 moarekaroT. Haiimure
BEPOATHOCTH TOTO, UTO OAMH CIIy4aitHO BHIOPAHHBIN ISl KOHTPOJIS HACOC HE MOJTEeKAeT?

6. (2 6anna) CpaBHUTH BCXOXKECTh CEMSH JIIOOBIX TPEX BUIOB OJHOJETHHUX IIBETOB 3a MOCIEIHUE 3
roga. CocTaBUTh UarpamMmy o HalWJeHHBIM J1aHHbIM. ClienaTh BBIBOBI.

7. (2 Gamna) LIBeToBOAy MpPEeNIOKHIN YKPAacUTh KIyMOy LBeTamH, UCIONb3ys 3 Buaa. CKOJIBKO
Pa3UYHBIX BAPHAHTOB €CTh Y IIBETOBOJIA, €CJIH €CTh BEIOOP U3 5 BUOB pa3HOU paccaubl?

8. (2 6amna) CkoIbKUMH CITIOCOOAMHU MOKHO TTOCAIUTh 4 KyCTapHHUKA B OUH psia?

JonoiHMTEeILHASA YACTh

Ilpu g¢vinonnenuu 3a0anusa 9 3anuuwiume x00, 000CHOGAHUE PeUteHUA U NOSIYYEHHbLIL OmEem.

9. (3 6amna) YToOBl MOCTYNHMTHh B MHCTUTYT Ha CIELHalbHOCTh «Mactep cajoBO-IApKOBOIO U
JaHAMAaPTHOTO CTPOUTEIIBCTBAY, A0UTYpUEHT NoJDKeH HaOparh Ha EI'D He Menee 70 GaJIOB 1O KaXXa0My
U3 TpEX NpPEeAMETOB— MAaTeMaTHKa, PYCCKMH $3bIK M WHOCTPAHHBIM sA3bIK. UYTOOBI MOCTYNHUTH Ha
cnenuanbHOCTh «Kommepiusy, HyHO HaOpars He MeHee 70 0ajuioB 1O KaXKAOMY U3 TPEX MPEAMETOB —
MareMaTuKa, pyCCKUil s3bIK U 00ILEeCTBO3HAHUE.

BepostHocTh TOrO, 4T0 a0UTYpHEHT 3. MOIY4YuT HEe MeHee 70 6ayioB 1o maremaruke, pasHa 0,6, o
pycckoMy s13bIky — 0,8, 1o nHOCTpaHHOMY s13bIKy — 0,7 1 110 o61ecTBo3Hanuo — 0,5.

Haiinute BeposSTHOCTH TOTO, YTO 3. CMOXET MOCTYIUTH XOTS OBl Ha OJHY W3 JBYX YHOMSHYTBIX
CHelHaIbHOCTEH.

ITaJI0HbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3alaHns
OTBeTr A A B A 0,997 - 10 24 0,408

Kontpoabnas padora Nel4
Oos3aresnbHast YacTh
Ilpu pewrenuu 3a0anuil 1-4 3anuwiume npaguibHblil OMeem u3 Yemulpex NPeonoHCeHHbIX:
1. (1 6ann) Kakoe u3 uncen sBisieTcst KopHeM ypaBHeHUs logy(x+1) =1
A)-1;5)2;B) 1;T) 0.
2. (1 6amn) Kakue u3 ypaBHeHHI UMEIOT O0Jiee OJHOTO KOPHS?
A) x2-6x+5=0; B) 3¥?=9; B) (x-4)(x+3)(x-8)=0; I) 2x-7=0.

3. (1 6amn) Onpenenure BU ypaBHEHHsS Y —32—x=2.
A) nuneitnoe; b) kBanmparnoe; B) uppanmonansHoe; ') panronansHoe.

4. (1 6amr) OnpeenuTe HAMMEHbIIEE LEN0e pPeleH e HepaBeHcTBa 5% 2<1?
A)-3;b5)0;B)3;T) -4.

Ilpu evinonnenuu 3ad0anuil 5-8 3anuwiume x00 pewieHus u NOaAYYEHHLLIL OMEent.

32



5. (2 6amra) Halimute kopeHb ypaBHEHUS | x-3 | =2

{x -y=28,

6. (2 6ana) Pewnte cucremy ypashennii (27 W_ 16,
2x% —5x
o3 °F

7. (2 6anna) Pemmte HepaBeHCTBO
8. (2 6aina) Pemmute ypaBHenue =0

JIOMOJHUTEIbLHAA YACTh
Ilpu svinonnenuu 3a0anusa 9 3anuwiume x00, 000CHOBAHUE PeuleHUA U NOJIYYEHHbLIL OMeEem.

2sin’x — \/gcos (% —x) =0.

9. (3 6anmna) Pemmre ypaBHEeHUE . YKa)KUTEe KOPHU ITOTO

37
{—;3% .
YpaBHEHHUS, IPUHAJICIKAIIUE OTPE3KY 2

9TaJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHusA
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OtBer B |A,B| B A | 1,5 (10;2)
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3.3. KommieKkT MaTepuasioB sl NPOBeJeHUs MATEMATHYeCKOr0 JUKTAHTA
TeopeTnyeckne BONPOCHI JJI MATEMATH4Y€CKOI0 TUKTAHTA:

NogkrwdpEE

© ®

10.

11.

ChopmynupyiiTe onpenenceHrue CTeNeHHON QPyHKITHH.

[Tepeuncnure CBOWCTBA CTCIICHHON (DYHKIIMH C TICJIBIM ITOKA3aTEIICM.

[lepeuncnure CBOMCTBA CTENEHU C ACHCTBUTENBHBIM NTOKa3areneM. [Ipusenure
IIepeunciure CBOMCTBA KOPHS HATypaJbHOM cTeneHu. llpusenure npumepsl

Ha uro Heo6xonuMo 00paTUTh BHUMAaHUE MIPU PEIICHUU UPPAIIOHATIBHOTO Y€THOM cTerneHu?
Uemy paBeH KOpEHb YETHOM CTENEHHU U3 oTpuliareasbHoro uncia? [puseaure

Uemy paBeH KOpEHb HEUETHOM CTENEHU U3 OTpuLarenbHoro uucia? Ilpusenure

Ha uro crout 0OpaTuTh BHUMaHWE TIPU PEIICHUU HPPAIMOHATBHBIX, TPOOHO-PAIIMOHATBHBIX
YpaBHEHUU U HEPABEHCTB?

ChopmynupyiiTe onpeneneHrne moka3areabHou (QyHKITUH.

[Tepeuncnure CBOMCTBA TOKA3aTEILHON (QYHKITHH.

[Tepeunciure ciocoObI penieHus MoKa3aTenbHbIX ypaBHeHUN. ChopMynupyiiTe mpaBuiio
pelIeHrs MPOCTEHIINX OKa3aTeIbHBIX HEPaBeHCTB. B ueM 3akitouaeTcs rpaguueckuii cnocod
pelIeHusl ypaBHEHUIA.

[IpuBenure npuMep GyHKIMOHAIBHON 3aBUCUMOCTH [TOKA3aTEIIbHON (PYHKIIUU U3 PeaIbHOI
KU3HHU.

TeopeaneCKne BOIIPOCHI AJI MATEMATHYICCKOIo JUKTAHTA:

1.
1.

2.

w

No o

UYemy paBeH yroja B OAMH pajnuaH?

B Kakux 4eTBEepTIX TPUTOHOMETPUUECKOrO Kpyra QyHKIHs Y=SINXIPHHUMAET ITOJI0KUTEIbHbIC
3Ha4eHus?

B kakux yeTBepTAX TPUTOHOMETPUUYECKOTO Kpyra QyHKIHMs y= COSXIPUHUMAET OTpULIAaTEIbHbIE
3Ha4eHus?

ITponomxure onpenenenue: «CUHYC OCTPOTro yria - 3TO...».

[Iponomxute onpenenenue: «KocuHyc oCcTporo yria - 371o...». [Ipogoiskure onpeneneHue:
«TaHreHnc octporo yria - 310...». ChopMmynupyiite 0CHOBHOE TPUTOHOMETPUUYECKOE TOKAECTBO.
Yemy paBHO npousBeneHue tgx*ctgx?

Yemy pasensin(2x)? ChopmyaupyiTe IpaBHiIo BEIYUCICHUS.

Yemy paBeHc0S(2x)? Chopmynupyiite npaBuio BIYACICHHS.

[lepeuncnure TpUroHOMETpHUECKUE PYHKIMH, YKaKUTE UX NepUo/Ibl. YeMy paBeH mepuos
byHkimu y=cos(4x)?

Ornpenenute 06nactp 3HaueHus GyHkimu y=3c0S(5X)? Ilepeuncnure crocoObl peleHns
TPUTOHOMETPUYECKUX YpaBHEHMI. PacKkpolTe anropuTM pemeHnst OqHOPOIHBIX
TPUTOHOMETPUUYECKUX YpaBHEHUH MEPBOrO MOPSIIKA.

PackpoiiTe anropuT™ petieHns OAHOPOIHBIX TPUTOHOMETPUYECKUX YPAaBHEHUH BTOPOTO TOPSI/IKA.

Teopeanecmle BOIIPOCHI IJIA MATEMATHIECCKOI0o JUKTAHTA:
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1.

o s

IIponomxure onpenenenue: «llocnenoBarenbHOCTS - 3T0...». [IpuBeauTe npumep
apudmernueckoii mporpeccuu. IlpuBeaure npumep reoMeTpUYECKON MPOrpPeCCUu.

[TpuBeaute npumep 6eckoHEUHO yObIBarolIel reomeTprueckoit nmporpeccuu. [Ipogomxure
onpenenenue: «lIpouzBoaHas - 370...». PackpoiTe reoMeTpuYeCcKuii CMbICIT TPOU3BOIHOM.
ITponomxure onpenenenue: «KacarenbHas - 370...». Packpoiite ¢pusndeckuil cMbICI
npou3BoAHOH. [lepedncianTe npaBuia BEIYUCICHUS MPOU3BOIHBIX. UeMy paBHa MpoU3BOAHAS
crerneHHON QyHKIMK? YeMy paBHa NpOoU3BOAHAS pou3BeneHus? YeMy paBHA TPOU3BOIHAS
4acTHOTro?

Yemy paBHa mpou3BoHAs CI0KHOM pyHKIMU? ChopMyarpynTe Npru3HaK BO3pacTaHus GYHKIIUH.
Chopmynupyiite npusHak yobiBanus pyHkuuu. ChopMyaupyiite mpu3Hak TOYKH MaKCUMyMa
¢byukuuu. ChopMmynupyiTe Npu3HaK TOUKM MUHUMYMa (QYHKITUH.

CocTaBbTe aNropyuTM pelleHus 3a7ad Ha HaXOXKJICHHsI HAaUOOJIBIIET0 U HAUMEHbIIIETO 3HAUEHUs
(GyHKLIMU Ha OTpe3ke?

CocTaBbTe aNrOpyUTM UCCIENOBAHUS U IOCTPOCHUS rpauKa PYHKIHUN C TTIOMOIIBIO TPOU3BOAHOM.
Kak HailTu BepTUKAIbHYIO aCUMITOTY rpaduka QyHKIUH?



TeopeaneCKne BOIIPOCHI AJIl MATEMATHYE€CKOI'0 TUKTAHTA:

1. [IpuBenuTe npruMep 10CTOBEPHOTO COOBITHS.

1. [TpuBenuTe mpuMep HEBO3MOKHOTO COOBITHSI.

2. [Iponomxkure onpeneneHue: «BeposSsTHOCTD CAy4ailHOTO COOBITUS - 3TO...».
3. ChopmynupyiiTe mpaBuIO HaXOKACHUS CIOKCHUSIBEPOSITHOCTEH.

4, ChopmynupyiiTe mpaBUIO YMHOKEHHUS BEPOSITHOCTEH.

5. Kak naiitu cpeanee apupmMeTHyecKoe YuCIOBOTO psifga?

6. Kaxk HaifTu MeauaHny 4uciaoBoro psga’?

7 Kak Berumciisiercss pasmax 4ucioBoro psiia?

8. Jly1g yero Hy>XHBI TuarpaMmel, rpaduku? [lepeuncnure BUIbI JUarpamm.
9. [TpuBenuTe mpuUMepsl MPOSBICHHS 3aKOHA OOJNBIIUX YUCET B MPUPOIHBIX
SABJICHUSIX.

10. [TpuBenuTe MpUMepsI MPOSBICHHS 3aKOHA OOJIBITUX YUCEN B OOIIECTBEHHBIX
SABJICHUSIX.

11, Urto usyvaer craructuka?

12. [Iponomxkure onpenenenue: «CoyeTaHue - 3T0...».

13, [Iponomxure onpenenenue: «PazMemeHue - 310...».

14, [Iponomxkure onpenenenue: «llepecranoBku - 3TO...».

15. [IpuBenuTe npruMep MHOKECTBA U3 PEATIBHOM KU3HU.

16. [IpuBeauTe nprMep onepanuu NepeceueHrss MHOXKECTB.

17. [TpuBenuTe npumMep onepanuu 00bETUHEHUS MHOKECTB.

18. [IpuBenuTe npuMep oneparuu pa3HOCTH MHOKECTB.

19. Packpoiite noHsaTHs «rpad», «1epeBoy, «LIUKID».

TeopeTquCRne BOIIPOCHI IJIA MATEMATHYIECCKOI'0o JUKTAHTA:
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1.

1
2.
3

© o N o g &

Chopmynupyiite Teopemy [Iudaropa.

[Tepeunciinre OCHOBHBIC (PUTYPHI B POCTPAHCTBE.

[epeuncnure criocoObl 3aaHUs TUIOCKOCTH.

[Tponomxkure Teopemy: «Eciau oHa U3 IBYX MapajuIeIbHBIX MPSMBIX TEPIICHINKYISIPHA
TJIOCKOCTH, TO...».

[Tponomxkure Teopemy: «Ecim aBe mapaiebHbIe TUIOCKOCTH TIEPECEKAOTCS TPETHEH, TO...».
ChopmynupyiiTe onpeneneHue AByrpaHHOTO yria.

ChopmynupyiiTe onpeneneHne TPEXIrpaHHOTO yIia.

Packpoiite moHATHE «YTOJI MEXKAY MPSIMBIMI.

[Tepeunciute B3aMMHOE PACIIONIOKEHHE JIBYX MPSMBIX B TPOCTPAHCTBE

Kakwue npsiMbie Ha3bIBAIOTCS MTApAJUIENEHBIMU B IPOCTPAHCTBE?

. Kakue npsiMble Ha3bIBalOTCS CKPEIIMBAIOIIMMUCS B IPOCTpaHCTBE?
11.
12.
13,
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Kakwue npsiMble Ha3bIBaIOTCS NEPIIEHIUKYISIPHBIMU B IIPOCTPAHCTBE?
Ilepeuncinre B3aMMHOE PACIOJI0KEHHUE MPSMOU U INIOCKOCTH B TPOCTPAHCTBE.
Packpolite moHATHE «YTrOa MEXKIY IPSIMOU U IIIOCKOCTBION.

Packpoiite nonsTre «mapamiebHOCTh NPSIMON U IIIIOCKOCTH.

Packpolite MOHATHE «TIEPIIEHIUKYIIAPHOCTD IIPAMOM U TUNIOCKOCTH».
Ilepeuncinre B3aMMHOE PAaCIOJIOKEHHUE IBYX INIOCKOCTEN B IPOCTPAHCTBE.
Packpolite MoHATHE «YTrOJ MEXKIY IUIOCKOCTIMU.

PackpoiiTe MOHATHE «I1apauIeIbHOCTD IIJIOCKOCTEN.

Packpolite nmoHsATHE IEPIEHIUKYIIPHOCTD IIJIOCKOCTEM.

Kax HaiiTu paccTossHre OTTOYKH 10 IPSIMOit?

Kak HaiiTu paccTossHME MEXy NPSIMBIMU?

Kax HaliTu paccTossHre MeX Iy MI0CKOCTIMU?

IIponoikure onpenenenue: «llepneHauKyisp - 910...».

IIponomxure onpenencuue: «HaknoHHAS - 9TO...».

IIponoimkure onpenenenue: «lIpoekuus HaAKIIOHHON - ITO...».



26, llepedncinte cCBOMCTBA MapajuieIbHOTO MPOECKTUPOBAHUS.
27. [IpuBenuTe npuMeEpsl CHMMETPUI Ha IJIOCKOCTH B IIPUPOJIE, UCKYCCTBE, ApXUTEKTYPE.
28. [IpuBeiuTe MprUMepbl CAMMETPUIN B IPOCTPAHCTBE B MMPUPOJIE, UCKYCCTBE, apXUTEKTYpE.

Teopeanecxne BOIIPOCHI IJIA MATEMATHIECCKOIo IHKTAHTAa:

1.

NooghkrwdhE

W3 yero cocTouT NpsIMOYrosibHasi cucTeMa KOOpAMHAT B IpocTpancTBe? Eciin Touka JI€XUT B
IUIOCKOCTH XY, KaKasi KoOopAuHara y Hee HyneBasa? [IpuBenure npuMep KOOpAMHAT TOUKH A,
KOTOpasi JIEKUT Ha OCHU Z. PaCKpoiTe OHATHE «BEKTOPY.

Kaxk nHaittu koopmHatel BekTopa?

Ilepeunciure U paCKpoOUTE IPaBUIIA CIIOKEHUS BEKTOPOB.

Kakue BEKTOpBI Ha3bIBAOTCsl KOJJIMHEAPHBIMH?

Kakue BeKTOpbI Ha3bIBatOTCSl IEPIEHAUKYISIPHBIMU?

YeMy paBHO CKaJIIpHOE NPOU3BEJCHUE BEKTOPOB?

Kak HaliTu BEeKTOpHOE NPOU3BEIEHNE BEKTOPOB?

UeMy paBeH yroi MExJy BEKTOpaMu?.

Teopeanecxne BOIIPOCHI IJIA MATEMATHICCKOI'0o JUKTAHTAa:
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1. [Tponomxkute onpenenenue: « MHOrorpaHHUK - 3TO...».

1 [Tponomxkute onpenenenue: «lIpusma - 310...».

2 [Tponomxkute onpenenenue: «lIpsaMoyronbHbIi napaienenumnes - 3To...».
3. [Tponomxkute onpenenenue: «Kyb - 310...».

4. IIponomxure onpenenenue: «lIlnpamuaa - 310...».

5 CdopmynupyiiTe CBOWCTBO O MPOTHBOJIESKAIINX IPAHIX Mapajlieenumnesa.
6 ChopmynupyiiTe CBOWCTBO O IMArOHASAX MapalIelICUIe/a.

7. CdopmynupyiiTe CBOWCTBO O AMATOHATHM U JTMHEHHBIX pa3Mepax
IPSIMOYTOJIbHOTO Hapajuieenuesa.

8. Kakas npusmMa Ha3bpIBaeTcs npsiMon?

9, Kakas mpu3ma Ha3bIBaeTCsl MPaBUIbHON?

10. PackpoliTe MoHsATHE «IIpaBUIIbHAS TUPAMUIAY.

11. Uro Takoe arnogema MpaBHILHON THPAMHIBI?

12. B ueM oTnmumne noaHoM MOBEPXHOCTH MPU3MBbI OT MOJIHON MOBEPXHOCTH
nUupaMuIbl?

13. Cdopmynupyiite TeOpeMy O BEIUUCICHUH OOKOBOM MOBEPXHOCTH MPSMOMA
MIPU3MBI.

14, CdopmynupyiiTe TeOpeMy O BEIUUCICHUH OOKOBOM MOBEPXHOCTH MPABUIIBHOMN
MAPaAMUJIBI.

15. HazoBute nmpeameTs! u3 Baiiei mpohecCHuoHaIbHOM 1eATebHOCTH, KOTOPBIS
UMEIOT (JOPMBI MHOTOTPAaHHUKOB.

16. Kakue MHOTOrpaHHUKH Ha3bIBalOTCs NMpaBwibHbIMU? [lepeuncnure npaBusbHbIE
MHOTOTPaHHUKH.

17. [Iponomxute onpenenenue: «Lunuuap - 31o...».

18. [Tponomxure onpenenenue: «kKoHyc - 3T0...».

19. [Iponomxute onpenenenne: «YCEUEHHbIN KOHYC - 3TO...».

20. [Tponomxute onpenenenue: «llap - 37o...».

21, Uro siBnsieTcs BBICOTOW YCEUEHHOTO KOHyca?

22. Uto sBNIsI€TCS OCEBBIM CEUEHUEM ITUITMHPA, KOHYCa, YCEUEHHOTO KOHYca, mapa?
23, [lepeuncnuTe eMUHUIBI U3MEPEHUS TUIOMIAIN, 0ObeMa.

24, YeMy paBHO OTHOILIEHUE MJIOIIAJIEH MOBEPXHOCTEH MOT0OHBIX (hUTyp B
IpoCTpaHcTBe?

25, Yemy paBHO OTHOIIEHHE 00HEMOB TTOJJOOHBIX (PUTYP B MPOCTpPaHCTBE?

26. HazoBute mpenmeTsl W3 Baiieil mpodecCHOHANBLHOW NESATENbHOCTH, KOTOpBIE

UMEIOT (POPMBI TN BPAIICHHUS.
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3.4. KoMI1eKT MaTeprajioB VI IPOMeKYTOUHOMH aTTeCTALMUIIO Pe3yJIbTaTaM 0CBOEHH S

o

©

10.
11.
12.
13.
14.

15.
16.

17.
18.

19.

20.
21.
22.
23.
24.
25.

26.

217.

28.

29.
30.

AUCHHUILTHHBI

IlepedyeHb BONPOCOB 1Jisl IK3aMeHA
MaremaTrika B HayKe, TEXHUKE, SKOHOMHKE, MH(POPMALMOHHBIX TEXHOJIOTUAX U TMPAKTUUECKON
JESTEIIbHOCTH.
[lenbie u pauuvoHanbHble uyucna. JleiicTBurenbHble uyucia. [IpubmmkeHHbIE BBIYUCIICHUS.
KomrekcHeie uncia.
KopHu HatypanbHOM CTENEHU U3 YUCia U UX CBOMCTBA.
Crenenu ¢ paliMoHaJIbHBIMU NIOKA3aTEIsIMU, UX CBOMCTBA.
CreneHn ¢ JI€WCTBUTENIbHBIMU TOKa3arensiMu. (CBOMCTBAa CTENEHHM C JICEWCTBUTEIIbHBIM
II0Ka3aTeseM.
Jlorapucdm. Jlorapudpm uncna. OcHoBHOe morapudmuueckoe TOXAECTBO. JlecaTuuHble u
HarypayibHble orapudmel. [IpaBuna neiictBuii ¢ norapupmamu. Ilepexon kK HOBOMY OCHOBAHHUIO.
[TpeobpazoBanue anredbpanvecKux BBIPAKEHUM. [Ipeobpa3zoBanue paluMOHAIbHBIX,
UpPPaIMOHATIBHBIX CTENIEHHBIX, MOKA3aTeIbHbIX U JOrapu(PMHUECKUX BBIPAKESHUH.
Haxoxxnenue 3HaueHuil sorapupma 1Mo NPOU3BOJIBHOMY OCHOBaHMIO. llepexom oT omHOrO
OCHOBaHHMA K JpyroMmy. Brramcienme u cpaBHeHue sorapudmon. JlorapupmupoBanue u
MOTEHIIUPOBAHUE BBIPAKECHUI.
[TpuOnu>keHHbIE BBIUUCICHUS U PEILICHUS IPUKIIATHBIX 3aad.
Pemenue norapuMuyeckux ypaBHEHHIA.
Panuannas mepa yra. BpamarensHoe asmxenne. CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC YHUCIIA.
OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA
®opmynsl npuseneHus. opmyisl ciioxenus. @opmyisl ynBoeHuss POpMyIIbl IIOJOBUHHOTO YITIA.
[TpeoOpa3zoBanus MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHUI
[IpeoOpa3oBaHre CyMMBI TPUTOHOMETPHYECKUX (YHKIHI B MPOU3BEIACHHE M TPOHM3BEICHUS B
cyMMy. BoipaskeHue TpuroHoMeTpruueckux (QyHKIMI yepe3 TAaHTeHC MOJIOBUHHOTO apryMEHTa.

TpuroHomerpuueckue ypaBHEHUs U HEPABEHCTBA
[Ipocreiie  TpuroHoMeTpuueckue  ypaBHeHus.  [Ipocteifmine  TpUTOHOMETpUYECKHE
HEPaBEHCTBA.

OOparHble TpUroHOMETpUYECKHe GYHKIMU. APKCHUHYC, apPKKOCHUHYC, apKTaHT€HC.

Oyukuuu. OOnacTh ONpeneNeHus W MHOXKECTBO 3HaYeHHM; rpaduk (QyHKIHUH, MOCTPOEHHUE
rpa¢ukoB (PYHKUINH, 3aJaHHBIX PA3TMYHBIMU CLIOCOOAMH.

CgoiicTBa (pyHKIIMU. MOHOTOHHOCTbH, YE€THOCTb, HEYETHOCTh, OTPAHUUYEHHOCTb, TIEPUOTUYHOCTb.
[TpomexyTkn Bo3pacTaHUsi M YObIBaHMsA, HauOobIIee W HaMMEHbIIEE 3HAYCHMS, TOUYKH
skcTpeMmyma. Ipaduueckas wuHTepnperauus. Ilpumepsl (QYHKIMOHANIBHBIX 3aBHCHUMOCTEH B
peanbHBIX Mpoleccax U sBICHUAX. Apupmernyeckue omnepauuu Hajg ¢GyHKuusMHU. CroxHas
¢bynkuus (komrosuuus). [lonsTue 0 HempepbIBHOCTU QYHKIIUHU.

Ob6parnble pyHkuuu. O6macTh onpenesneHus U 001acTb 3Ha4eHu 00paTHOM QyHKIHH.

I'papux ob6parHO PyHKINH.

CreneHHble, MOKa3aTeabHbIE, JOrapupMUUECKUe

U tpuronomerpuueckue pyHkunn. OO6paTHble TPUTOHOMETPUUECKHE (PYHKIIMU

Onpenenenus GyHKIUH, UX CBOMCTBA U I'paUKU.

[IpeoOpazoBanust rtpadukoB. [lapannenbHbIi TEPEeHOC, CUMMETPHUS OTHOCUTEIBHO OCeH
KOOPJIMHAT U CUMMETPHSI OTHOCUTEIBHO Hayala KOOpAUHAT, CHMMETPHUS OTHOCUTENBHO MPSIMOH Y
= X, pacTsDKEHHUE U C)KaThe BIOJIb OCEel KOOPIMHAT.

[TocnenosarensHocTU. CrIOCOOBI 3a7aHUsI U CBOWCTBA YUCIIOBBIX MocieaoBarenbHocTel. [lonsTue
0 IIpeJieNnie MOoCIeA0BaTeIbHOCTH.

CyiiecTBoBaHuE Ipezesia MOHOTOHHOM OIpaHMYEHHOM nocienoBareabHOCTH. CyMMHpoOBaHHE
nocjuenoBarebHoCcTeN. beckoHeYHO yObIBaroIasi reoMeTpudecKast IpOrpeccus U ee CyMMa.
[TpousBoanas. IloHsTHE O MTPON3BOIHON (DYHKIIMH, €€ TEOMETPUUECKHM U (PU3UUECKUNA CMBICIL.
VYpaBHeHHe KacaTenbHON K TpaduKy QyHKINH.

ITpon3BoaHblE CyMMBI, pa3HOCTH, IPOM3BEAEHHUsA, 4acTHble. IIpom3BoaHBIE OCHOBHBIX
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31.

32.

33.

34.
35.

36.

37.
38.

39.

40.

41.

42.
43.

44,

45.

46.
47.
48.

49.

50.
51.
52.
53.
54.
55.

56.

57.

58.
59.
60.
61.
62.

63

ANIeMEHTApHBIX (YHKITUH.

[TpuMeHeHre TPOU3BOAHOM K HCClIeOBaHMIO (DYHKIMN M MOCTpoeHuto rpaduxoB. [IponsBonHbie
00paTHOM (PYHKITUH ¥ KOMITO3UIIMH (PYHKITHH.

[TprMeps! UCIIOIB30BaHUS IPOU3BOIHOM JUIsl HAXOXKIEHUS HAWJTYUIIETO PEIICHUsI B IPUKIIATHBIX
3aJadax.

Bropas mpousBoaHas, ee reoMeTpHuecKUid M (GHU3MYecKuid cMmbIci. HaxoxkaeHue CKOpoCTH JUis
npoliecca, 3alaHHOro GopMysIoi U rpadukom.

ITepBooOpa3Has U UHTETpall.

[IpuMeHeHne ONpeneIeHHOrO0 HHTEerpaia JUisl HaXOXKACHUS IUIONIAd KPUBOJIWHENHONW Tpalelty.
®opmyna Hetotona—IJleitonuna. [IpuMeps! npuMeHeHus: HHTerpaia B PU3UKE U TEOMETPHUH.
PanuonaneHble, UppanyOHAIbHBIC, II0KA3aTENbHBIE M TPUTOHOMETPUYECKUE YPABHEHHS U
CHUCTEMBI.

PaBHOCMIIBHOCTD ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHoBHbIE NpPUEMBl UX PELIEHUS (Pa3I0KEHUE HA MHOXHUTENHU, BBEIIEHUE HOBBIX HEM3BECTHBIX,
MOJICTAHOBKA, rpa)UIECKUl METO.).

PauyvonanbHble, UppalMOHAIBHBIC, II0OKA3aTCIBHBIE U MpU2OHOMempudecKue HEPaBEHCTBA.
OCHOBHBIE IPUEMBI X PELICHHUS.

Hcnonp3oBaHue cBOMCTB U IpaduKoB (QYHKLUMN NPU pEIIEHUH ypaBHEHUN M HepaBeHCTB. Meton
UHTEPBAJIOB, W300pakeHHE Ha KOOPIMHATHOW IUIOCKOCTH MHOXKECTBAa PELICHUH ypaBHEHUH U
HEPABEHCTB C JIBYMsI [IEPEMEHHBIMU U UX CUCTEM.

[IpuMeHeHne MaTeMaTHYECKUX METONOB JUIsl PELUEHUS COIEP/KAaTENIbHBIX 3a7ad U3 PAa3IMYHBIX
oOnacrell HAyKu U MPAKTUKH.

WuTepnperanyst pe3yibrara, y4eT peaJbHbIX OTPaHUYEHUH.

OnemMeHTbl KOMOMHATOpuku. OCHOBHBIE IMOHSATHS KOMOMHATOPUKM. 3a/laud Ha IOJCYET 4YHcia
pa3MelleHNH, IEPECTaHOBOK, COUETaHUM.

Pemrenue 3amau Ha nepebop BapuantoB. Gopmyna 6mHoma Herotona. CBolicTBa OMHOMUHAIBHBIX
ko3 punmento. Tpeyroapauk [Tackans.

OneMeHTHl TeopuH BeposiTHOCTEH. COOBITHE, BEPOSTHOCTh COOBITHS, CIOKEHHE M yYMHOXKCHHE
BEpPOSITHOCTEH.

[ToHsATHE O HE3ABHCUMOCTH COOBITHA.

JluckpeTHas ciydaiiHasl BEIU4YHMHA, 3aKOH €€ paclpeieIcHus.

UucnoBble XapaKTEPUCTUKH TUCKPETHOH ciyyaliHOM BenuuuHbl. [loHSATHE O 3aKkoHE OONBIINX
qucel.

[IpencraBnenue AaHHBIX (TAOMUIIBI, JAMArpaMMbl, TIpaduKu), TeHepaabHas COBOKYIHOCTD,
BBIOOpKA, cpeHee apudMeTHieckoe, MeIuaHa.

B3anMHOE pacnosiokeHHe JBYX IPSMBIX B IPOCTpaHCTBE. llapaienbHOCTh IPSIMON U INTIOCKOCTH.
[TapannensHOCTB MIIOCKOCTEN. [lepneHANKYIApHOCTD NPSAMOI U IIIIOCKOCTH.

[TeprieHquKymIsIp ¥ HAKJIOHHAS.

Yron Mexay npsMOU U IUIOCKOCTBIO. JIByrpaHHBIN yroJl.

Yron mexny miockocTsaMu. [IepreHIuKyIspHOCTh ABYX TUIOCKOCTEN.

['eomerpuueckue mnpeoOpa3oBaHMsl MPOCTPAHCTBA: MapajjieNbHBIH  MEPEeHOC, CUMMETPHS
OTHOCHUTEIIBHO IIIOCKOCTH.

[TapannensHoe mnpoexktupoBanue. Ilmomanps oproroHanbHOM  mpoekuuu. M3oOpaxkeHue
IPOCTPAHCTBEHHBIX (UTyp.

Bepmunbl, pebpa, rpaHu MHOrorpaHHuka. Pa3BepTka. MHororpanHsle yribel. Boimykisie
MHOTOrpaHHuKkd. Teopema Ditnepa.

[Tpusma. IIpsmas u HakionHas npusMa. [IpasunbsHas npusma. [Tapamienenunen. Kyo6.

IInpamupa. [IpaBunbHas nupamuaa. YcedeHHas nupamuaa. Tetpasap.

Cummertpuu B KyOe, B apajuiesienumnesie, B Ipu3Me U MUpamu/Ie.

Ceuenus kyba, MPU3MbI U TUPAMHU/IBI.

[IpencraBinenne O MPaBUIIBHBIX MHOTOIpaHHMKAX (TeTpadape, KyOe, OKTa’ape, AOJEKa’ape U
HUKOCadIpe).

. Hununap u konyc. YceueHHbIH koHyc. OCHOBaHUE, BBICOTA, OOKOBasi MOBEPXHOCTh, 00pasyromas,
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70.

pa3BepTka. OceBble CEUEHUS U CEUCHMsI, TapaljiesIbHble OCHOBAHMUIO.

[ap u chepa, ux ceuenus. KacarenpHas miockocTs K chepe.

O6bem u ero u3mepenue. MHTerpanpHas hopmyna oobema.

®opmynel 00beMa Kyba, MPSMOYTOJBHOTO Tapajulelenuea, MPU3Mbl, MUIUHApPA. DopMyITbl
o0bemMa mupaMubl U KoHyca. @opMyIibl TUIOIMIAM TOBEPXHOCTEH IMIIMHpA U KoHyca. DopMyIisl
o0beMa mapa ¥ 1iomaau chepsl.

[Tomo6ue Ten. OTHONICHHMS TUIOIIAICH MTOBEPXHOCTEH M 0ObEMOB MOAOOHBIX TEJ.

[IpsiMmoyronbHas (IekapToBa) cUCTEMa KOOPAUHAT B MpocTpaHcTBe. Dopmyna pacCTOSIHUS MEXKITY
JBYMsI TOUKaMH. YpaBHEHUS Ccepbl, IIIOCKOCTU U MPSAMOIA.

Bextopsl. Monyib BexkTopa. PaBeHcTBo BekTOpoB. Cll0)keHHE BEKTOPOB. YMHOKEHHE BEKTOpa Ha
yncio. PasnoxeHue BeKkTOpa MO HampaBiICHHUSIM. YToidl MeXAy ABYMsi BekTopamu. [Ipoekuus
BekTopa Ha ocb. Koopaunars! BekTopa. CKalsipHOE NPOU3BEACHUE BEKTOPOB.

Hcnonp30BaHUE KOOPAMHAT U BEKTOPOB MIPH PEIICHUH MaTeMaTHUeCKUX U MPUKIATHBIX 33/1a4.



