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|. IlacnopTt oHA O1LIEHOYHBIX CPEICTB

KoMIuieKT KOHTPOJIBHO-OLEHOYHBIX CPEACTB MpEeIHAa3HAYeH JMJIg OILICHKHU
pe3yibTaTOB OCBOCHUS YUEOHOM NUCIMIUIMHBI «MaremaThka» 1O CIeHaTIbHOCTH
cpenHero npogeccuoHanbHOro oopazoanus 21.02.19 3emieycTpoiicTBO .

OcBoeHust yueOHOM AUCHUIUIUHBI «MaTteMaTukay CTyACHTaMH MpeJnoiaraet
CJIEIYIOUIUX PE3YIbTATOB :

Koa n MnaHnpyeMble pe3ynbTaTbl OCBOEHMS ANCUMMIIUHBI

HauMeHoBaHne O6wwe OvcunnnuHapHble

dopmMmnpyembix

KOMMEeTeHUun

OK 01. roTOBHOCTb K Tpyay, OCO3HaHuWe | BrnageTb mMeTogamu

BbibnpaTtb cnocobbl pelleHnst | LeHHOCTH [OKa3aTenbCTB, anroputTmamm

3agaud npodeccmnoHanbHo mMacTepcTBa, Tpyaonobue; pelleHus 3agay;

N 0esaTenbHoCTH - rOTOBHOCTb K aKTUBHOW | yMeHMne dopmynmpoBaTtb

NPUMEHNTENBHO OEeATENbHOCTH onpegenexHus, aKCMOMBbI n

K pasnunyHbiM TEXHOMOrMYeCcKkom 1 coumnanbHOM | TEOPEMB,

KOHTEKCTam HanpaBreHHOCTH, NPUMEHSTb nx, NpoOBOAUTb
CNOCOBHOCTb WHULUNPOBATb, | AOKa3aTerbHble pPacCy)XaeHusl B

nnaHMpoBaThb U
CaMOCTOSITENbHO BbINOMHATL  TaKyHo
OenaTenbHoCTb;

- MHTEpPEC K pasnu4yHbIM cdepam
npodeccuoHanbHomn

OEeATENbHOCTMH,

OBnageHuve YyHMBEpPCanbHbIMM
y4eOHbIMU

nosHaBaTeNbHbIMU AENCTBUAMMU:

a) 6a3oBble nornyeckue OeNCTBUS:

- CaMOCTOATENbHO POPMYNMPOBaThH U
aKkTyanuMaupoBaTtb npobnemy,
paccmaTpuBaTtbh ee

BCECTOPOHHE;

- yCTaHaBnuBaTb  CYLUECTBEHHbIN
NpU3HaK unu

OCHOBaHuS ans CpaBHeHNs,
Knaccudgukaumm u

0600LLeHus;

- onpedensitb Uenu OesTenbHOCTH,
3agaBaTtb

napameTpbl " KpuTepum nx
JOCTUXKEHUS;

- BbiSIBNATb  3aKOHOMEPHOCTU U
npoTUBOpEYMns B

paccMaTpuBaeMbIX SIBEHUSIX;

- BHOCUTb KOPPEKTUBBI B
NeATenbHOCTb OLIEHMBATb
COOTBETCTBME pe3yrbTaToB LEnsMm,
oLeHMBaTb pUCKM nocneacTeum
neaTenbHoCTU

pasBMBaTb KpeaTMBHOE MblLUSIEHNE
npv peLIeHnn XN3HeHHbIX Npobnem 6)
0asoBble uccrnegoBaTtenbckue
JencTBua: - BRageTb  HaBblkamu
y4ebHO-MccrnefoBaTenbCKon "
NPOEKTHON OesATeNbHOCTU, HaBblkamMu
paspelleHnss npobnem; - BbISIBMATb
NPUYMHHO-CNEACTBEHHbIE  CBA3WM U
aKkTyanuMaupoBaTtb 3ajady, BblaBuratb
rMnoTesdy ee pelleHusl, HaxoauTb

dPrymMeHThbl ana JOKa3aTesibCTBa

xone

pelleHus 3agau;

- YMETb ONepupoBaTb NOHATUSMU:
cTeneHb Yncna, norapudm

yucna; yMeHune BbIMNOSNHATb
BblUMCIIEHNE 3HAYEHUIA U
npeobpa3oBaHns BbIPAXKEHUIA CO
cTeneHsaMu 1 norapndmamu,
npeobpasoBaHus ApobHo-
pauMOHarbHbIX BbIPaXXeHUI;

- YMETb OnepupoBaTb NOHATUSMU:
pauMoHarbHble,
nppauunoHarnbHble,
nokasaTesbHble, CTeneHHble,
norapudmuyeckme,
TPUrOHOMETPUYECKME YPaBHEHUS
N HEpaBEHCTBA, UX CUCTEMBbI;

- YMeTb onepupoBaTb NMOHATUSIMU:
yHKUMS, HENpepbIBHas

yHKLMSA, Npon3BOAHas,
nepsoobpasHasi, onpeaeneHHbIn
WHTEerparn; yMeTb HaxoOuTb
NPOVN3BOAHbIE 3NeMeHTapHbIX
yHKLMR,

ncrnonb3ays crnpaBoYHble
matepuansl;  uccrnegosatb B
NPoOCTENLLNX

cnyvasx YHKLMM Ha
MOHOTOHHOCTb, HaxoauTb

HanbonbLune n

HauMeHbLUne 3HaYeHUs (PYHKLUI;
CTPOUTb rpaddnKM MHOrOUSIEHOB

C WCMnonb3oBaHMEM  annapara
MaTeMaTU4YecKoro aHanuaa;
NPUMEHSTb  MPOM3BOAHYH  Mpu
peLLeHnn 3agay Ha OBWKEHNE;
peliaTtb NpaKTUKo-
OPUEHTMPOBAaHHLIE  3adadn  Ha
Hanbonbluve n

HauMeHblUne 3Ha4YeHus, Ha
HaxoXaeHue nyTun, CKOpoCTU 1
yCKOpeHus;

4




cBOUX YyTBEPXKAEHUN, 3apaBatb
napameTpbl U KpUTEPUN peLLEeHUst; -
aHanuMaupoBaTb MOJlyYeHHble B XoAe
peLueHus 3agayn pesynbTarhbl,
KPUTUYECKN oLeHnBaTb nx
OOCTOBEPHOCTb, NPOrHo3MpoBaTh
M3MEHEHNe B HOBbIX YCINOBUSX; --
yMeTb nepeHocnTb 3HaHus B
nos3HaBaTeNbHYID W  MNPaKTUYECKYHO
obnactu YKN3HEOEATENbHOCTY; -
YMEeTb WHTErpupoBaTb 3HAHMS U3
pasHbIX NpeaMeTHbIX obnacrten;

- BblABUraTb HOBbIE MaewW, NpeanaraTtb
OpUrnHanbHble

noaxoAbl U peLleHus:;

M CrnocobHOCTb MX WUCMOMb30BaHUS B
no3HaBaTeNbHOWN

1 coumarnbHOM NpakTuke

- YMeTb OnepupoBaThb MOHATUAMM:
pauuoHanbHas yHKUuS,

nokasaTtenbHas dYHKLMSA,
cTeneHHas PYHKLMSA,
norapugpmmyeckas dyHKUNA,
TpUroHomeTpudeckne  OyHKUMK,
obpaTHble yHKLMY;

yMeHune CTpPOUTb rpadoukm
N3Yy4eHHbIX dyHKUUR,
ncnonb3oBaTtb

rpacvku npu n3yyeHum
npoLleccoB M 3aBUCMMOCTEN, Mpu
peLeHnn

3apjady M3 Opyrux  y4ebHbIX

npegmMeToB U 3agad u3 peaanon
XU3HU;

BblpaxaTb dopmynamu
3aBUCMMOCTHU mexay
BeIMYMHaAMU;

- yMeTb pellaTb TEKCTOBbIE

3agayM pasHbiX TUNOB (B TOM
yucne Ha

NPOLEHTbI, JONMM W 4YacTu, Ha
OBWXeHue, paboTy, CTOMMOCTb
TOBApOB W YCMyr, Hanoru, 3agayu
13 obnacTtu ynpaBneHust IMYHbIMU

N cemMelHbiMK  MHaHcamu);
COCTaBNATb BblpaXXeHus,
ypaBHeEHMS,

HepaBeHCTBa W WMX CUCTEMbI MO
ycnosuto 3agavn, nccnenoBatb

nony4eHHoe pelueHne "
oueHuBaTb NpaBaonogobHOCTb
pe3ynbTaTos;

- YMeTb onepupoBaTtb MOHATUAMM:
cpegHee apudmeTndeckoe,

MeguaHa, HanbonbLlee "
HaumeHbllee 3HaYeHus, pa3max,
avcnepcus, cTaHaapTHoe
OTKIOHEHWEe 4WUCNoBOro HaGopa;
yMeTb

N3BrieKaTb, MHTepnpeTupoBaTb

nHopMaLmio, NPEACTaBNEHHYIO B

Tabnuuax, Ha Juarpammax,
rpadukax, oTpaxaroLLyto
cBOMNCTBa

pearnbHbIX NPOLECcCoB U ABMNEHUN;
npeacTaBnsaATb MHPOPMaLMIO C
nomoLlblo Tabnuy u guarpamm;
nccnenoBaTb CTaTUCTUYECKNE

JaHHble, B TOM uJucne C
npUMeHeHneM rpacdunyeckmx
MeTOo0B U

3NEKTPOHHbIX CPEACTB;
- YMEeTb onepupoBaTb MOHATUAMMN:
Cny4ariHbIN OMbIT U Criy4yanHoe

cobbiTre, BEPOSATHOCTb
Crny4yamHOro cobbITus;  ymeHue
BbIUMCNATb

BEPOSATHOCTb C MCMOMb30BaHMEM
rpacumyecknx MeToaos;
NPUMEHSATb HOPMYIbl CRIOXKEHUS U
YMHOXEHNS1 BEPOATHOCTEMN,
KOMBUHATOpPHbIE dakThbl "




dopMyrnbl Npu peLleHnn 3anay;
oLieHVBaTb BEPOSATHOCTM
pearnbHbIX COObITUIA; 3HAaKOMCTBO
co

criyvaiHbIMu BENUYMHAMU;
yMeHMWe NpuBoaNTb NPUMEpDI
NPOSIBNIEHUs]  3aKoHa  GonbLUMX
yucen B NPUPOAHbIX n
OOLIEeCTBEHHbIX  ABNEHUAX; -
yMeTb OnepupoBaTh MNOHATUAMU:

TOUYKa, npsimasi, MrOCKOCTb,
NMPOCTPaHCTBO, ABYrpaHHbIA Yyron,
cKpelumBatoLmecs npsamble,
napannenbHOCTb "
nepneHanKynapHOCTb NPAMBIX U
MIOCKOCTEWN, yron mexay
NPSMbIMK1, Yron Mexay npsiMoi u
MAOCKOCTbHO, yron mexay

MMOCKOCTAMMW,  paccTosiHue  OT
TOYKM OO NIIOCKOCTM, paccTosiHne
Mexgy npsaMbIMW,  paccTosHue
Mexgy  NIOoCKOCTAMM;  YMeHue
ucnonb3oBatb  MpUM  peLleHum
3aga4y  u3yyeHHble  akTbl  ©
TeopeMbl NIaHUMETPUN; yMeHue
oueHuBaTb pasMepbl OOBLEKTOB

OoKpyxalollero Mupa; - YMeTb
onepuposaTtb NOHATUAMM:
MHOrorpaHHuK, ceyeHune
MHOrorpaHHuka, Ky0O,
napannenenunes, npuama,
nupamuga, durypa "
NMOBEPXHOCTb BpaLLeHus,

uMnMHOp, KOHyc, wap, cdepa,
ceyeHuss  curypbl  BpalleHus,
MNOCKOCTb, Kacarllascsa cdepbl,
UuuMnuHOpa, KoHyca, nrowagb
NMOBEPXHOCTM NUpaMunabl, NPU3Mbl,
KOHyca, uunuHgpa, nrowaab
cdepbl, obbem Kyba,
NPsIMOYrOSIbHOTO

napannenenvnega, nupamMuasbl,
npuambl,  UUNUHOPA,  KOHYyCa,
wapa; yMeHue nsobpaxartb
MHOFOrpaHHUKA 1 MOBEPXHOCTM
BpaLLiEHUsl, UX CEYEHUsI OT PYKU, C
MOMOLLbIO YEPTEXKHbIX
WHCTPYMEHTOB U 3NEKTPOHHbIX
CcpencTB; YMeHWe pacrnosHaBaTb
CMMMETPUIO B MPOCTPAHCTBE;
yMeHue pacnosHaBaTb
npaBusibHbIE  MHOTOTPaHHUKK; -
YMeTb OnepupoBaTb MOHATUAMU:
OBWXKEeHue B npocTpaHcTBe,

nogoGHble durypsl B
NPOCTPaHCTBE; ncnonb3oBaTtb
OTHOLLEHNE nnowagen
NoBEpPXHOCTEN n obbemoB
NogoGHbIX Uryp MNpy  peLleHum
3agady - YyMeTb  BbIMMCNATb
reoMmeTpuyeckme BENWYMHBI

(anuHa, yron,
nnowiansb, obbem, nnowiaab
NoBEPXHOCTN), ncnonb3ys




N3yyeHHble

dopmynbl U MeToabl;

- YMeTb OnepupoBaThb NMOHATUSMMU:
npsMoyronbHasa cuctema
KOOpAMHAT, KoOpAUHaTbl TOYKMU,
BEKTOp, KoopauHaThl BEKTopa,
ckanspHoe npousBedeHue, Yron
MeXay BekTopamu, cyMMa
BEKTOPOB, Npou3BeaAeHne BeKTopa
Ha YMCNO; HAXOOUTb C MOMOLLbIO
N3y4yeHHbIX (POPMYN KOOpAUHATbI
cepeavHbl OTpeska, paccTosHue
Mexay ABYMsi TOUKaMu;

- YMeTb BbIOMpaTb MNOAXOAALLMIA
N3y4YeHHbIN MeToa ANs peLleHus

3afgavun, pacno3HaBaTb
mMaTtemMaTun4yeckume d)aKTbI n
mMaTtemMmaTun4yeckume

moaenu B NPUPOAHbIX "
OOLLECTBEHHbIX  SIBMEHUSX, B
NCKYCCTBE;

yMeHWe  npuBOOUTbL  NPUMEpHI
MaTemMaTU4eCKMUX OTKPbITUN
POCCUINCKON n MUPOBOW
MaTeMaTN4EeCKON HayKu.

- YMeTb OnepupoBaTb NMOHATUAMM:
onpegeneHve, akcmoma,

Teopema, cneacTBue, CBOWCTBO,
npu3Hak, JokasaTenbCTBO,
paBHOCUIIbHbIE  (DOPMYITMPOBKU;

yMeHune dopmynupoBaTb
obpaTHoEe

n NpPOTMBONOJIOXHOE
yTBepxaeHue, npmnBoanUTb
npumepsbl u

KOHTprpUmepsb!, ncnonb3oBaTh
mMeTon MaTemMaTUYEeCKOM
WHAYKUWK;

npoBOANTL fAokasaTtenbHble

paccyxgeHuss  npu  peLleHumn
3apav,

oueHuBaTb NOrNYeckyto
NpPaBuUITbHOCTb PacCYy>XAEHWUN;

- YMEeTb OnepupoBaTb MOHATUAMMN:
MHOXeCTBO, MOAMHOXeCTBO,
onepaumm Hag  MHOXeCcTBaMmu;
yMmeHue ncnons3oBaTb
TEOPETUKO [ IMHOXECTBEHHbIN
annapar agns onMcaHus pearbHbIX
npoLeccos u

ABMEHMN MpU pelleHun 3ajad, B
TOM uncne 13 Apyrnx y4ebHbix
npeAMeToB;

- YMEeTb onepupoBaTb MOHATUAMM:
rpad, cBA3HbIN rpad, Aepeso,
LMK, rpad Ha nNiocKkocTu; yMeHue
3afaBartb U onuckiBaTh rpadsbl

pasnuyHbIMU cnocobamuy;
NCcnonb3oBaTh rpadobl npu
peLueHuun

3agav;

- ymeTb cBOBOAHO OnepupoBaTb
MOHATUSIMW: coYeTaHme,
nepecTaHoBKa, YMCO COYEeTaHuM,




4YMCIO NEpPECTAHOBOK; BUHOM
HbloTOHa; yMeHWe npUMEeHATb
KOMBUHaTOpHbIE hakTbl U
paccyxkgeHus  ans peLueHus
3apav;

-yMeTb OMepupoBaTb MOHATUAMMU:
HaTypanbHOe 4ncro, uenoe
ymMcro, OCTaTtok Mo MoAynto,
paumMoHansHoe Y1cno,
nppaumoHanbHoe yumcno,
MHOXECTBa HaTypanbHbIX, LernbIX,
pauMoHarnbHbIX, OEACTBUTENbHbLIX
yncern; yMeHue Mcrnonb3oBaThb
Npu3HakKku OEenMMocCTH,
HaMMeHbLIWI ObLWMA OenuTenb un
HanmeHblee obllee KpaTHoe,
anroputm EBknnaga npu pelieHmm
3a[av; 3HaKOMCTBO C pasfnyHbIMU
NO3ULMOHHLIMU cUCTEMaMU
CUYNCNEHUS;

- ymeTb cBOOOAHO OnepupoBaTb
NOHATUSAMM: CTEMNEHb C LIENbIM

nokasarenem, KOpeHb
HaTyparnbHOWN CTeneHn, CTeneHb C
pauMoHanbHbIM rnokasarternem,

CTeneHb C AeNCTBUTENbHBLIM
(BeLLecTBEHHBIM)  MOKasaTernem,
norapvgM 4ucna, CUHYC, KOCUHYC
n

TaHreHC NPOU3BONbHOIO YMCNa;

- YMeTb onepupoBaTb MOHATUSIMMU:
TOXAECTBO, TOXAECTBEHHOE

npeobpasoBaHue, ypaBHeHue,
HepaBEeHCTBO, cuctema
ypaBHEHUN U

HEepPaBEeHCTB, PaBHOCUITBHOCTb
ypaBHEHUN, HepaBeHCTB "
cucTem,

pauuoHanbHble,
nppaumoHarbHble,
nokasarternbHble, CTEMEHHbIE,
norapudmuyeckme,
TPUroHoMeTpu4eckme ypaBHEHUA,
HepaBeHCcTBa

n CUCTEMBbI; ymeHue pewaTb
ypaBHeHus, HepaBeHcTBa 7
CUCTEMbI C

NOMOLLBIKD Pa3yiMvHbIX NPUEMOB;
pewaTtb ypaBHEHNA, HepaBeHCTBa
n CUCTEMBI C napamMmeTpom;

NPUMEHATb ypaBHEHUA,
HepaBeHCTBa, X
CUCTEMDI ansa peweHuna

MaTemMaTuM4eckMx 3agjad v 3agad
n3

pasnuyHbix obnacterl Haykm u
peanbHOM XN3HN

-yMeTb CBOOOOHO OnNepupoBaTb
NOHATUAMM:  rpaduk  OYHKLUN,
obpaTHas dyHKUUSA, KOMMO3uLUuA
PYHKUURA, nMHEenHaa  yHKUuS,
KBaZpaTudHas dyHKUUSA,
cTeneHHas yHKUMS C  LenbiM
nokasaTenem,




TpUroHomeTpun4yeckmne (*)yHKLIMI/I,
O6paTHbIe TPUroHoOMeTpun4veckmne

yHKL MK, nokasaTtenbHas n
norapugmmyeckas dyHKUMK;
yMeHune CTpPOUTb rpadoukm
dyHKUMNA, BbIMNOSNHATb
npeobpasoBaHus rpadukoB

YHKUMA; YMEHMEe MCMNonb3oBaTb
rpacpmkn pyHKUUN ANa n3ydeHus
npoLleccoB U 3aBUCUMOCTEN Mpu
pelweHnn  3apgad U3 Opyrux
y4yebHbIX  npegMeToB U U3
peanbHOW  XW3HW;  BblpaXaTb
dopmynammn 3aBUCUMOCTN MeXOY
BEMWYMHaAMK; yMeHue CBOOOAHO

onepupoBaTb NOHATUAMM:
YeTHOCTb dyHKUUMK,
NepMoOANYHOCTb dyHKUUNK,
OorpaHN4YeHHOCTb dyHKUUNK,
MOHOTOHHOCTb dyHKUUK,
3KCTPEMYM dyHKUUK,
Haubonbllee W  HauMeHbllee
3HaveHus DYHKLMM Ha

NPOMEXYTKE; YMEHUe MnpoBOaUTb
uccnegoBsaHme (yHKUMK; YMeHne
ncnonb3oBaTtb CBOWCTBa n
rpadoukn PyHKUMIA ONs peleHus
YPaBHEHWUI, HEPaBEHCTB M 3agad
C napameTpamu; mnsobpaxartb Ha
KoopaUHaTHOW NOCKOCTU
MHOXEeCTBa PeLLUEeHUN ypaBHEHWUHN,
HEpaBEHCTB U UX CUCTEM; - yMETb

cBoboaHo onepupoBatb
NOHATUAMMU:

nocriegoBaTenbHOCTb,
apudmeTnyeckas nporpeccus,
reoMmeTpuyeckas nporpeccus,
6eckoHe4yHo ybbiBatoLLas
reoMeTpuyeckas nporpeccus;
yMeHune 3agaBaTb

nocrnegoBaTtenbHOCTM, B TOM
yucne C NOMOLLBbIO PEKYPPEHTHBIX
dopmyn; - ymeTb onepupoBaTb
MOHATUAMMN: HenpepbIBHOCTb
dyHKUMKW, acMMNTOThl  rpaduka
dyHKUMK, nepBas U BTOpasd

npovsBogHas dyHKUMNK,
reoMmeTpnyeckun n U3nNYecKui
CMbICH Npon3BOAHON,

nepsBoobpasHas, onpeaeneHHbINn
WHTerpan; ymeHne HaxoanTb
acuMnTOThbl rpaduka dyHKUUNY;
YMeHUe BblYUCNATb NPON3BOAHbIE
CyMMbl, NMPOM3BEAEHNsi, YacTHOro
N KOMMO3MLMK COYHKLNRA,

HaxoauTb ypaBHeHne
KacaTenbHON K rpadouky yHKUnK;
yMmeHue nucnons3oBaTb
NPOu3BOAHYIO AN UccneaoBaHns
PyHKUNRA,

ona  HaxoxXgeHua  Haunydwero
pelweHna B npuknagHbix, B TOM
yucne counanbHO-3KOHOMWNYECKUX
n d)MSI/I‘-IeCKI/IX 3agavax, and




onpefeneHuns CKOpPOCTU "
YCKOPEHMS; HaxXo4uTb NnoLwaam u
ob6bembl uryp € MNOMOLLbBIO
WHTEerpana; NpuBoAnNTb NpUMEpHI
MaTeMaTn4eckoro
MOOENMPOBaHMS C MOMOLLBHO
onddepeHumanbHbIX YypaBHEHUN;
- YMETb ONepupoBaTb NOHATUAMU:
KOMMIEKCHOE Yncro,
COMpsKEHHbIE KOMMMEKCHbIE
yucna, Moaynb U aprymeHT
KOMMNMEKCHoro 4ucna, dopma
3anucuK KOMMNNEeKCHbIX Ymcen
(reomeTpuyeckas,
TpUroHomeTpuyeckas n
anrebpaunveckas); ymeTb
npousBoguTe  apudmeTnyeckne
OEeViCTBUSI C KOMMMEKCHBIMM
yucnamy; NpYMBOAWUTL  MPUMEPHI
NCNONb30BaHUA KOMIMMEKCHbIX
yncen;

- ymeTb cBOOOAHO OnepupoBaTb
NOHATUAMW: cpeaHee
apudmeTnyeckoe, MeauvaHa,
Hanbonbllee UM HaMMeHblUee
3HaYeHwus,

pasMax, gucnepcus, ctaHgapTHoe
OTKIMOHEHMWE AN onucaHus
YNCMOBLIX  AaHHbIX; yMeHune
nccregoBaTb cTaTucTnyeckme
OaHHble,

B TOM 4ucre C MpUMEHEHMEM
rpadpnyecknx MeTogos U

ANEKTPOHHbIX cpencTs;
rpadounyecku nccrnegosartb
COBMECTHbIE

HabnogeHus c NMOMOLLIbIO
anarpamm paccevBaHus n
nMHenHon

perpeccuu;

- YMeTb HaxoguTb BEPOATHOCTU
COObITUI C UCNONb30BaHNEM

rpadpnyeckmnx MeTOoLOB;
NPUMEeHATb ANS pelleHnsa 3agad
dopmyrbl

CMNOXeHns " YMHOXEHWS
BEpOATHOCTEN, PopMyny nosiHon

BEPOATHOCTH, hopmyny
BepHynnu, KOMOWHATOPHbIE

daKkTbl U OpMyIbl; OUEeHMBaTb
BEPOSATHOCTU pearibHbIX COObITUN;

yMeHue
onepupoBaTb NOHATUAMM:
cnyyanHas BENUYMHA,
pacnpegeneHve

BEPOATHOCTEN, MaTemaTudeckoe
oXugaHue, gucnepcus un
CTaHgapTHoe OTKIMOHEHVEe
CINyYanHON BENUYMHbI, PYHKLNN
pacnpefeneHns n  NAOTHOCTU
paBHOMEpPHOro, Noka3aTenbHOro U
HOpManbHOro pacnpefeneHui;
yMeHMne Ncnonb3oBaTbh CBONCTBA
U3ydeHHbIX pacnpefeneHun ans
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peLleHus 3aaay; 3HakOMCTBO C
MOHATUAMU:  3aKOH  BonbLInX
yncen, MeToabl BbIDOPOYHbIX
nccrnegoBaHui; yMeHune
NpVMBOANTL MPMMEPbLI MPOSABIEHNS
3aKoHa

fonbwmnx 4ymcen B MPUPOAHBLIX U
O6LLIECTBEHHbIX ABIMEHUSAX;

- ymeTb cBOBOAHO OnepupoBaTb
MOHATUAMU: TOYKa, NpsAMas,
NMOCKOCTb, NPOCTPaHCTBO,
OTPE30K, Ny, NNOCKUIA yron,
OBYrpaHHbIN  yron, TpexrpaHHbIN
yron, nepecekaroLmnecs,
napannesnbHble n
cKpeLyuBatoLLmecs npsmble,
napannenbHoCTb U
nepneHavKynapHOCTb MPSAMbIX U
NIOCKOCTEWN, Yron Mexay
NPsSAMbIMK, Yron Mexgy npsamon 1
NOCKOCTbIO, Yron Mexay
NOCKOCTAMMY; yMeHune
ucnonb3oBaTb  MpUM  peLleHun
3agad

n3yyeHHble aKTbl KU Teopembl
nnaHMMeTpum; yMEeHNe oueHnBaTb

pasmMepsbl 06bekToB B
OKpyXaloleMm  Mupe;  ymeHue
onepuposaTtb
NOHATUAMM: MHOrorpaHHuK,
ceyeHue MHOrorpaHHuka,
npasunIibHbIN
MHOrOrpaHHuK, npusma,
nupamuga, durypa "
NMOBEPXHOCTb

BpalleHus, LMNUHAP, KOHYC, Wwap,
cthepa, pa3BepTka NOBEPXHOCTHU,
CEeYEHUs KOoHyca W UuMnuHApa,

napannenbHble ocu nnu
OCHOBaHWIO,

ceyeHve wapa, NOCKOCTb,
Kacatowascsa cdepbl, UMnuHApa,
KOHyCa;

yMeHune CTpOUTb ceyeHune
MHOrorpaHHuka, nsobpaxartb
MHOTFOrpaHHUKK, durypbl 7

NMOBEPXHOCTM  BpaLleHus, nx
ceyeHus, B

TOM yucne c NMOMOLLIbIO
ANEKTPOHHbIX CPeacTB; yMeHue
NPUMEHATb

CBOWNCTBa reoMeTpuyecknx uryp,
CaMOCTOATENbHO
dopmynupoBaTb  onpegerneHus
n3y4aemsbix curyp, BbligBUraTthb
rmnoTessbl o] cBoucTBax "
npusHakax reomMeTpu4eckux
curyp,

obocHOBbIBaTb MM onNpoBepraTb
UX; yMeHue NpoBoAnNTb
Knaccmdukauumo duryp no
pasnuyHbIM npusHakam,
BbINONHATb

HeobxoAuMMble  OOMNOMHUTENbHbIE
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NOCTPOEHNS;
- ymeTb cBOBOAHO oOnepupoBaTb
MOHATUAMMW: Nnowagdb purypbl,
o6beM urypbl, BenuymMHa yrna,
paccTosiHMe OT TOYKM 0
MMoCcKOCTN, paccTosiHMe Mmexay
NpsAMbIMW, paccTosiHue mexay
nnockoctaMM, nnowaab cdepsbl,

nnowaab NOBEPXHOCTU
nupamuapl,
npuambl,  KOHYyCa, UunuHAapa,

06bem Kyba, NpsIMOYronbHOro
napannenenvnega, nupamuabl,
npuaMmbl,  UWNMHAPA,  KOHYyca,
wapa;

YMEHWE HaxoguTb  OTHOLUEHWE
06beMOB MOAOOHLIX Uryp;

- ymMeTb cBOGOAHO onepupoBaTb
MOHSATUSIMU: ABUXKEHWE,

napannenbHbIv nepeHoc,
CMMMETPUA Ha NIoCKOCTN U B
NPOCTPaHCTBE, MOBOPOT,
npeobpasoBaHue nogobus,
nogobHble

urypbl; ymeHue pacrnosHaBaTb
paBHble 1 NoAo0HbIe hurypsbl, B
TOM YncCne B Npupoae, NCKYcCTBe,
apxuTeKType; ymeHune
ncrnonb3oBatb  reomeTpuyeckue
OTHOLLEHWS, HAXOAUTb

reoMeTpuyeckmne BEMNNYUHBI
(8nuHa, yron, nnowagp, ob6bEM)
npu

peweHun 3agady 13 Opyrux
y4yebHbIX  nNpeameToB M U3
pearnbHON

XKU3HW;

- ymeTb cBoBOOHO onepupoBaTb
NOHATUAMMU: MPAMOYronbHas
cucTemMa  KoopauHaT,  BEKTOop,
KoopAuHaThl TOYKWU, KOOpAMHATHI
BEKTOpA, cymma BEKTOPOB,
npovsBefeHne BeKTopa Ha Yncno,
pa3snoxeHve BekTopa no 6asucy,
ckarnspHoe rnpovssegeHve,
BEKTOPHOE MpousBefeHne, yror
MeXay BEKTopamu; ymeHue
ncrnons3oBaThb BEKTOPHbIN "
KoopANHaTHBIN MeToz ansi
peLleHus

reoMeTpuyecknx 3agady u 3agad
Apyrux yuyebHbIX NnpeaMeToB;

onepuposaTb NOHATUAMM:
mMarpuua 2x2 n 3x3,
onpepenuTens
MaTpuLbl, FEOMETPUYECKNIA CMbICH
onpepenuTens;

- YMeTb MogenmpoBaTtb pearlibHble
CUTyauun Ha A3blke MaTeMaTUuKu;
COCTaBIATb Bblpa>keHund,
ypaBHeHNA, HepaBeHCTBa U WUX
CUCTEMBI MO

ycnosuto 3agadn, wuccnenoBatb
NOCTPOEHHbIE MOJENN C
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ncnonb3oBaHeM annapara
anrebpbl, MHTEPNpPeTUpPoOBaTh
MOMyYeHHbIN pes3ynbTaT; CTPOUTb
MaTemaTtm4yeckue Moaenm c
NMOMOLLbIO reoMeTpUYECKmX
MOHATUI U BENUYMH, peLlaTb
CBSI3aHHbIE C HUMW MpaKTU4eckKue
3ajjayu; CoCTaBNATb
BEPOSATHOCTHYO MoAernb "
WHTEePNpPeTUpPOBaThb NOSYyYEHHbIV
pesynbTaT; pelwatb npuknagHble
3agayvm cpeacresamm
MaTeMaTM4eckoro aHanusa, B TOM
yncne

CcoLManbHO ]3KOHOMUYECKOTO 1
hU3NYECKOro XapakTepa;

- yMeHue BblOvpaTb MOOXOAALMNA
MEeToA ANs peLleHns 3ajadu;
NoHUMaHune 3HA4YMMOCTH
MaTeMaTunku B n3ydyeHum
NPUPOAHbIX U

OOLLECTBEHHbIX  MPOLECCOB U
ABMNEHUN; yMeHne pacno3HasaTtb
NposiBNEeHNe 3aKOHOB MaTeMaTuKK
B MCKYCCTBE, yMEHMEe NpMBOANTb
npvumepsbl MaTemaTn4eCcKmx
OTKPbITUI POCCUNCKOM Y MUPOBOWN
MaTeMaTU4eCKOn HayKun

OK 02.
Mcnonb3oBaTb
COBpPEMEHHbIE
cpefcTtBa novcka,
aHanusa un
WHTEepnpeTauuun
MHdopMaLum, n
WHOPMaLMOHHbIE
TexHonormm ans
BbINOMHEHUs 3a0au
npodeccun

B obnactm UEHHOCTM  Hay4HOro
No3HaHwus:

-chOpMNPOBAHHOCTb MUPOBO33pPEHUS,
COOTBETCTBYIOLLLErO  COBPEMEHHOMY
YPOBHIO pa3BuTUSA

Haykm M OOLEeCTBEHHON MPaKTUKMK,
OCHOBaHHOr0 Ha

ananore KynbTyp, CMoOCOOCTBYyOLLEro
OCO3HaHUio

CBOEr0 MecTa B MOMUKYNbTYPHOM
MUpE;

- COBEpLUEHCTBOBAHME $A3bIKOBON U
ynTaTenbCKomn

KynbTypbl Kak
B3auMOJENCTBUA Mexay
noabMU 1 MO3HAHUSA MUPA;
- OCO3HaHWe UEHHOCTU Hay4HOM
OEeATenbHOCTH,

rOTOBHOCTb OCYLLECTBIIATH MPOEKTHYIO
N NCCrneaoBaTeNbCKy0 AeATEeNbHOCTb
WMHOMBUOYAINBHO U
B rpynne.
OBnapgeHune
y4ebHbIMK
nosHaBaTeNbHbIMU AENCTBUAMMU:

B) paboTa ¢ nHdopmaumen:

- BNagetb HaBblkaMX  MOJyYeHUsI
WHopmauun 13

cpeactea

yHuBepcalbHbIMU

WCTOYHMKOB pasHbIX TMNOB,
CcamMoCTOATENbHO

OCYLLECTBIATb MOWCK, aHanms,
cucTemaTtmsaumio 1

WHTepnpeTaumio nHdopMaLmm

pasnn4YHbIX BUOOB U
dopm npencraBneHns;

yMeTb OonepupoBaTb MNOHATUAMMU:
pauvoHanbHas yHKUUS,

rnokasaTesibHagd dyHKUNA,
CTeneHHas dyHKUNA,
norapudmuyeckasi

dYHKUNSA,  TPUrOHOMETpUYeckne
DyHKLMKN, oBpaTHble hyHKuNY;

ymeHve CTPOUTL rpadpuvku
N3y4eHHbIX dyHKUUA,
ncnonb3oBaTtb

rpaduku npu n3yyeHnu

NpOLIECCOB M 3aBUCMMOCTEWN, Mpu
peLueHun

3afjay M3 Opyrux  y4ebHbIX
npeameToB U 3agad u3 pearnbHoOu
XU3HWY;

BblpaxaTb dhopmynamu
3aBNCUMOCTHU Mexay
BENMYMHamu;

- YMeTb OnepupoBaThb NMOHATUSMMU:
TOXAECTBO, TOXAECTBEHHOE

npeobpasoBaHue, ypaBHeHue,
HepaBeHCTBO, cuctema
ypaBHEHUR n

HepaBeHCTB, pPaBHOCUMBHOCTb
ypaBHEHUN, HepaBeHCTB "
cucTem,

paunoHarnbeHble,
nppauuoHarbHble,
nokasaTenbHble, CTeNeHHbIe,
norapudgmmyeckme,

TPUroOHOMEeTpU4eCKme ypaBHEHUA,
HepaBeHCTBa CUCTEMbl; YMEeTb
pewaTtb ypaBHEeHUA, HepaBeHCTBa
N CUCTEMbI C
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- co3gaBaTb TEKCThI
dopmaTax c y4eTom
HasHa4YeHnsa MHopMauun N Lenesomn
ayanTopuum,

BblOMpas ONTUMarbHYO
npeacTaBneHns u
BM3yanusauuu;

- oLeHnBaTb
NernTMMHOCTb
WMHopmaLuuu, ee
npaBoOBbLIM U
MOparibHO-3TU4ECKMUM HOpMaM;

- Mcnonb3oBaTb cpeancTtea
MHOPMALIMOHHbIX U
KOMMYHUKALUWOHHBIX  TEXHOMNOMMA B

B pPa3finyHbIX

topmy

OOCTOBEPHOCTD,

COOoTBETCTBME

peLueHun
KOFHUTMBHbIX, KOMMYHUKATUBHbIX U
OpraHn3aumMoHHbIX 3agay c
cobntogeHnem

TpeboBaHUA  3PrOHOMUKK,  TEXHUKK
©e3onacHocTH,

TMrMeHbI, pecypcocbepexeHus,
npaBoBbIX U

3TUYECKUNX HOpM, HOpM
WMHOPMALMOHHOM

©e3onacHocTu;

- BNageTb HaBblkaMX pacrno3HaBaHus
N 3aWwuThl

MHdopMaLnK, MHdOPMaLIMOHHOW
6e3onacHOCTH NMYHOCTU

NOMOLLbIK Pa3findHbIX MNPUEMOB;
pewaTtb ypaBHEeHUA, HepaBeHCTBa
n

cucTeMmbl c napameTpoM;
NPUMEHATb ypaBHeHMs,
HepaBeHCTBa, X

cucTeMmbl Anst peLueHus

mMaTtemaTu4eckMx 3agady v 3agad
n3

pasnuyHbiX obnacten Hayku K
peanbHOW XXWU3HW;

- ymeTb cBOGOOHO onepupoBaTb
NOHATUAMU: OBWKEHNE,
napannernbHbIn nepeHoc,
CMMMETPUS Ha NIIOCKOCTN U B

NPOCTPaHCTBE, MOBOPOT,
npeobpasoBaHue nogobus,
noaobHble

durypbl;  ymeTb pacno3HaBaTb

paBHble 1M nodobHble durypbl, B
TOM

yucne B MNpuponde, MCKycCTBe,
APXUTEKTYpE; yMeTb
“cnonb3oBaTh

reomeTpuyeckue OTHOLLEHWS,
HaxoauTb reoMeTpuyeckue
BEMUYUHBI

(AnvHa, yron, nnowagb, oObeM)
npv peleHnn 3agad u3 gpyrmx
y4yebHbIX  npegMeToB U U3
peanbHOW XN3HN

OK 03 NnaHnpoBaTh K
peanu3oBbiBaTb COGCTBEHHOE
npodyeccuoHarbHoe U
NNYHOCTHOE pasBuTUE,
npeanpuHMMaTenbCKyHo
OEeATENbHOCTb B
npodeccuoHansHon cdepe,
ncnonb3oBaTh 3HaHUs No
¢MHaHCOBOW rPaMOTHOCTU B
pa3snnyHbIX KMN3HEHHbIX
cuUTyauusix

B obnactu [yxOBHO-HPaBCTBEHHOMO
BOCMUTAHUS:

-- chopMMPOBAHHOCTb HPABCTBEHHOIO
CO3HaHus,

3TUYECKOro NOBEAEHNS;

- CNOCcOBHOCTb OUEHMBATbL CUTyauuio
1 NPYHUMAaTL

OCO3HaHHbIE PeLUEHMs], OPUEHTUPYSACH
Ha MoparbHO[ IHPaBCTBEHHbIE HOPMbI
N LLEHHOCTY;

- OCO3HaHWe FIMYHOro
nocTpoeHne
ycTon4ymBoro oyayLiero;
- OTBETCTBEHHOE OTHOLLUEHWE K CBOVM
poauTenam u

BKNaga B

(vnn)  gpyrMm  uYneHam  CeMmbM,
CO3[aHNI0 CeEMbU Ha
ocHoBe OCO3HaHHOrO NPUHATUSA

LleHHOCTel ceMenHomn

XW3HM B COOTBETCTBUM C TpaguuusiMm
HapodoB
Poccuuy;
OBnapgeHune
perynsaTuBHbIMU
OEeNCTBUAMMN:

a) camoopraHnsaums:
- CcaMOCTOSITENBHO
no3HaBaTeNbHY
OEATENbHOCTb, BbISIBMATL MPOGreMbl,
CTaBUTb 1
dopmynunpoBaTb
3agaym B
obpasoBaTenbHON AOEATENbHOCTM M

yHuBepcalbHbIMU

OCYLLEeCTBNATb

cobcTBEHHbIE

yMeTb onepupoBaTb MOHATUAMMU:
paunoHarnbeHble,
nppaumoHarbHsble,
nokasaTenbHble,
norapudmmyeckue,
TPUroHOMETPUYECKNe ypaBHEHUS
N HepaBeHCTBa, UX CUCTEMBI;

- YMeTb OnepupoBaTb NOHATUAMU:
MHOrorpaHHuK, cedeHune

CTEmneHHsble,

MHOrorpaHHuka, Ky0O,
napannenenunes, npuama,
nupamuga, durypa

n NMOBEPXHOCTb BpaLLeHuns,
UMnMHOp, KOHyc, wap, cdepa,
ceyeHuns

durypbl  BpalLeHusi, MNMOCKOCTb,

Kacatowascs cdepsl, uunuHapa,
KOHyca, nnowanb MOBEPXHOCTU
nMpamubl, NpU3Mbl, KOHyca,
uunuHapa,  nnowagb  cdepsl,
o6beM Kyba, MPAMOYronbHOro

napannenenuneaa, nupamuabl,
npuaMmbl,  UWIMHAOPA,  KOHYyca,
wapa;

yMeHue n3obpaxaTtb
MHOrorpaHHMKMn 1”1 nNoOBEPXHOCTU

BpaLleHns, ux
CEYEHUS] OT pPYKU, C MOMOLLbBIO
YepPTEXKHBIX UHCTPYMEHTOB U

SMEKTPOHHbIX  CPeacTB;, yMeTb
pacnosHaBaTb CUMMETPUIO B

NpOCTpaHCTBE; yMeTb
pacnosHaBaTb npaBumbHbIE
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XN3HEHHbIX CUTyaumnax
CaMOCTOATENIbHO COCTaBNATb MJaH

peLueHus

npobnembl C Yy4eTOM MMEKLLMXCH
pecypcos,

CODBCTBEHHbIX BO3MOXHOCTEN n
npeanoyYTeHUNn;

- AaBaTb OLIEHKY HOBbIM CUTYyaUusIM;
cnocobcTBoBaTh  (POPMUPOBAHUIO U
NPOSIBMEHUIO

LUMPOKOW  3pyauuMM B
obnacTax 3HaHun,
NOCTOAHHO noBbILLATb cBOM
obpasoBaTenbHbIi U KYNbTYPHbINA
YpOBEHb

CaMOKOHTPOb:

ucnonb3oBaTtb nNpuemMbl pedrekcun
NSt OLEHKM

cuTyauum, BbiIbopa BEPHOIo peLleHus;

pasHbIX

- yMmMeTb OueHuBaTb PUCKN U
CBOEBPEMEHHO

npuHUMaThb peLeHus no nx
CHWXEHWUIO;

B) 3MOLMOHAaNbHbIN WHTENNEKT,
npegnonararLmmn
ChOpPMMPOBAHHOCTb:

BHYTPEHHEN MOTMBaLMH,
BKNIOYatoLen cTtpemrieHme K
JOCTUXKEHUIO uenm " ycnexy,
ONTUMU3M,

MHULUMATUBHOCTD, yMeHue
JencTBoBaThb, UCXoasa U3

CBOUX BO3MOXXHOCTEW;

- amnaTtuu, BKMNIOYaOLWEN

CNocoBHOCTb NOHMMATb
3MOLIMOHANbHOE COCTOSIHWE ApYrux,
YyYnTbIBaTb €10

NPy OCYLLECTBIIEHUM KOMMYHUKaL MK,
CNOCOBHOCTb K

COYYBCTBUIO U COMEPEXUBAHUIO;

- coLmanbHbIX HAaBbIKOB, BKIHOYalOLLNX
CNocobHOCTb

BbiCTPanBaTbh OTHOLUEHUS C APYrumu
noabMu,

3a60TMTbCS, MPOSIBNATL WHTEPEC MU
paspelaTb KOHNKTbI

MHOTFOTPaHHUKU;
- YMeTb OnepupoBaTb NOHATUAMMU:
NpsIMOyrosibHasi cuctema
KoopaMHaT, KoopAMHaTbl TOYKU,
BEKTOP, KOOPAMHATLI BEKTOpPA,
cKansipHoe Mpov3BedeHue, yron
MeXay BEKTopamu, cymma
BEKTOPOB, NpPOV3BEAeHME BEKTOpa
Ha YMCNO; HAXOOWUTb C MOMOLLbIO
N3y4yeHHbIX (POPMYNn KOOpAUHATbI
cepedvHbl OTpe3ka, paccTosHbE
Mexay ABYMsi ToUKamu

OK 04. 3dpekTuBHO
B3aMMOAENCTBOBATb
paboTaTthb B
KONNEeKTMBE N KoMaHae

rOTOBHOCTb K camopasBuUTULo,
CaMOCTOATENBHOCTU U
camoornpeneneHunio;

-oBnageHue HaBbIKaMu y4ebHo-
nccnenoBaTenbCKon,

NPOEKTHOWN " couuarnbHomn
DeATenbHOCTY;

OBnapeHune YHMBEpPCAIbHbLIMU
KOMMYHUKaTUBHBbIMU

OEeNCTBUAMMN:

6) coBMeCTHasi AeATENbHOCTb:

- noHMmaTb n Mcnonb3oBaThb
npevmyllecTea

KOMaHgHoMn 7] WHAMBMAYaNbHON
paboThl; npUHUMaTb uenu

COBMECTHOW AeATEeNbHOCTH,
OpraHuM3oBbIBaTb U KOOPAWHMPOBATL
JencTBusi No ee

- YMEeTb onepupoBaTb MOHATUAMMN:
Cny4ariHbIN OMbIT U Criy4yanHoe

cobbiTre, BEPOSATHOCTb
crnyyanmHoro  cobblTns;  ymeTb
BbIYUCNATb

BEPOSATHOCTb C WCMOSb30BaHMEM
rpadmnyeckmx MeTOLOB;
NPUMEHSTb

dopMynbl CNoXeHus "
YMHOXEHNS BeposATHOCTEN,
KOMBUHATOpPHbIE

dakTbl 1 PopMynbl MpU peLleHnn
3ajjay; oLeHnBaTb BEPOATHOCTH
peanbHblX COObITWUI; 3HAKOMCTBO
CO CryYavHbIMWN BENUYMHAMU;

ymeHune npunBoanTb npumepbl
npoABlieHNA  3aKOHa SonbLumx
4yucesn B
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JOCTUXEHNIO: COCTaBnATb nnaH
DEencTBUN,
pacrnpegenstb  ponM  C  y4eToMm

MHEHMWIN Y4aCTHUKOB

obcyxaaTb pesynbTaTbl COBMECTHON
paboThbl;

- KOOpPOWHMpOBaTb MU
paboTy B yCroBusX
peanbHoro, BMPTyanbHOro n
KOMOUHMPOBAHHOIO
B3aMMOOENCTBUS;

- OCYLLEeCTBNATb
cTpaTternyeckoe
noBefeHVe B PasnuyHbIX CUTyauusX,
nposiBNsiTb

TBOPYECTBO W BOOOpaxeHue, ObiTb
WHMLMATUBHBIM.
OsnapgeHune
perynsaTuBHbIMA
JEeNCTBUAMMN:

r) NpyHATHME cebsa n Apyrux nigewn:

- MPUHMMATb MOTMBbI M aprymeHTbl
ApYrvx nogen npu

aHanuse pesynbTaToB AeATENbHOCTY;
- npu3HaBaTb CBOE NpaBO W NpPaBo
OpYrux nogen Ha

OLUMOKY;

- pasBuBaTb CMNOCOOHOCTb MOHMMAaTb
MUp C NO3NLMK

OpYyroro yenoseka

BbIMOJTHATb

Nno3nTnBHOE

YHUBEpPCanbHbIMA

NPUPOAHbIX U OBLLECTBEHHbIX
SABNEHUSX;

- ymMeTb CcBOOOAHO oOnepupoBaTb
MOHATUAMMU: CTEMEHb C LEeNbIM
nokasartenem, KOpeHb
HaTyparbHOWM CTeneHu, CTeneHb C
pauMoHanbHbIM rnokasarernem,
cTeneHb C AENCTBUTENbHBIM
(BELeCTBEHHbIM)  MOKa3aTernem,
norapudm 4Yucna, CUHYC, KOCUHYC
n

TaHreHc NPOm3BOJSIbHOrO YNCna;

- ymeTb cBOBOAHO OnepupoBaTb
NOHATUAMU: rpadnK YHKL MM,
obpaTtHas yHKLMHA, KOMMO3nUMs
YHKUMIA, IMHENHaa YHKUNS,
KBagpaTtuyHas dYHKLMSA,
cTeneHHasi yHKLMA C Lenbim
nokasartenem,

TpUroHomeTpudeckne  pyHKUMN,
obpaTHble

TpUroHomeTpudeckne  PyHKUMK,
nokasaTtenoHas u
norapugmmyeckasi dyHKUUY;
YMeTb CTPOUTb rpadukm dyHKLUR,
BbINOMHATb npeobpasoBaHus

rpacdonkoB pyHKUNR;

- ymMeTb wucnonb3oBaTb rpaduku
dyHKUMI ans n3yyeHus
npoLieccos

W 3aBUCMMOCTEN MpuU peLleHun
3agad u3 gpyrux y4yebHbix
NpeaMeToB U U3 peanbHOWN XU3HU;
BblpaxkaTb hopMynamm

3aBUCMMOCTHU mexay
BENMYMHaAMU;

- cBo6oaHo onepupoBaTb
MOHATUSIMU: YETHOCTb (PYHKLIMW,
NepuoanyHOCTb yHKLMM,
OrpaHNYeHHOCTb (OYHKLIMM,
MOHOTOHHOCTb yHKLMM,
KCTPEMYM yHKLMK,

HanbonbLuee K

HavMeHbLlee 3HaYeHUs YHKUMM
Ha NPOMEXYTKe; yMeTb NPOBOANTb
nccnegoBaHue yHKUNK;

- yMeTb MCNoNb30BaTb CBONCTBA U
rpaukn pyHKUMIA ANs peLleHns
ypaBHEHUn, HepaBeHCTB WM 3ajad
C napameTpamu; n3obpaxaTb Ha
KoopaAnHaTHOW NOCKOCTU
MHOXEeCTBa peLLeHUn ypaBHEHUN,
HepaBeHCTB U X CUCTEM

OK 05 OcyLecTBnATb YCTHYHO
n

NMMCbMEHHYI0 KOMMYHUKaL o
Ha rocyapcTBEHHOM si3blke
Poccuiickon ®epepauum ¢
y4yeToMm ocobeHHocTeMn

B obnactu
BOCMUTAHUA:

- 3CTeTMYeckoe OTHOLUEHME K MUpy,
BKItOYAsi 3CTETUKY OblTa, Hay4yHOro u
TEeXHMYEeCKOro TBOpYecTBa, CnopTa,
TpyAa u obLEeCTBEHHbLIX OTHOLLEHWN;

- CMocobHOCTb BOCMNPUHMMATb
pasnuyHble BUObl

WCKYCCTBa, TpaguumMmM U TBOPYECTBO

3CTeTn4ecKoro

yMeTb onepupoBaTb NMOHATUAMMU: -
cpegHee apudmMeTndeckoe,

MeamaHa, Hanbonbllee 7]
HaMMeHbLUee 3HaYeHus1, pasmax,
avcnepcus, CcTaHgapTHoe
OTKINOHEHME 4UCNOBOro Habopa;
yMeHune

n3BnekaTb, WHTEpnpeTMpoBaThb

MHpopMaLIMio, NPeACTaBIEHHYIO B
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CBOEro W Apyrux Hapodos, oLlyuiaTb
3MoLMoHanbHOe BO3aencTBme

WCKyCCTBa yGeXaeHHOCTb B
3HAYMMOCTYW ANSt INYHOCTU U
obuecTsa OTEeYECTBEHHOMO n

MUPOBOIO UCKYCCTBA,
3THUYECKUX KYNbTYPHBLIX Tpaguuum u
Hapo4Horo

TBOpPYECTBA;

- TOTOBHOCTb K CaMOBbIPaXEHUIO B
pasHbIx BMaax

WCKYyCCTBa, CTPEMSIEHME NPOSIBNATb
KayecTBa

TBOPYECKOW JIMYHOCTY;

OBnapgeHune YHMBEpPCanbHbIMU
KOMMYHUKaTUBHBbIMU

JEeNCTBUAMMU:

a) obuieHme:

- OCYLLECTBNSAITb KOMMYHWUKaLMM BO
BCcex chepax

KU3HW,

- pacnosHasaTb  HeBepbarbHble
cpeacTsa o6LeHus,

NMOHNUMAaTb 3Ha4yeHune coumnarnbHbIX
3HaKOB,

pacnosHaBaTb npeanochbInku

KOH(SIMKTHBIX CUTYyaLui

N cMsArYaTh KOHIUKTLI;

- pasBepHYTO W JIOTMYHO uM3naratb
CBOIO TOYKY 3peHMs

Tabnuuax, Ha anarpammax,
rpadukax, oTpaxaroLLyto
CBOMCTBA

peanbHbIX NPOLECCOB U ABMEHWI;
npeacTtaBnaTb  WHdoOpMaUMio ¢
MOMOLLBID Tabnuu W auarpamm;
nccnenoBaTh cTaTUCTUYECKME

OaHHble, B TOM u4ucne ¢
NpYMEHeHNEeM rpadnyeckmx
METOZOB U

3IEKTPOHHLIX CPEACTB;
- YMEeTb ONepupoBaTb MOHATUAMM:
TouKa, NpsiMas, NIoCKOCTb,
NPOCTPaHCTBO, ABYrPaHHbIA yron,
CKpelumBatoLwmecs npsimble,
napannenbHOCTb 7]
NepneHauKynsapHOCTb MNPSAMbIX U
MIocKoCTen,

yron Mexay npsmbiMKW,  yron
Mexgy npsMorM U MMAOCKOCTbIO,
yron

MeXay NIIOCKOCTAMM, paccTodHue
OT TOYKW 0 MIOCKOCTH,
paccTtosiHMe MexXxgy NpsiMbiMMU,
paccTosiHME MeXAy MIOCKOCTSAMMY;
- yMeTb WUCMofb3oBaTb  Mpu
peweHun  3agad N3y4YeHHble
dakTbl N

TeopeMbl NIAHUMETPUN; YMEHUE
oueHMBaTb pa3mMepbl 0ObEKTOB

c MCnonb30BaHUEM A3LIKOBBIX | OKpPYXXatoLLero Mmup
CPeAcTs;
OK 06 MMposBnATbL | OCO3HaHUe obyvalowmummncs | ymeTb OnepupoBaTtb MOHATUSAMM:
rpaxxgaHcKo INaTpUOTUYECKYIO | POCCUICKOW npsiIMoyronbHas cuctema
nosuuutio, rpaXxgaHcKon MOAEHTUYHOCTY; KOOpAMHAT, KOOPAMHATBI TOYKM,
AEMOHCTPUpPOBaTb - UerneHanpaBneHHOe  pa3BUTWE | BEKTOP, KOOpAUHATLI BEKTOPA,
OCO3HaHHOe BHYTPEHHEN No3nLun ckansipHoe npowusBedeHue, Yron
noBefeHNe Ha OCHOBE NMYHOCTM Ha  OCHOBE  [OYXOBHO- | MEXAY BEKTOpPaMu, CymMma
TPaAULMOHHBIX HPaBCTBEHHbIX BEKTOPOB, NpPOM3BEAEHME BEKTOpa
obLLeyenoBeyeckmx LUeHHoCcTeN  HapopoB  Poccuiickol | Ha YMCHo; HaXoaWUTb C MOMOLLBIO
LueHHoCcTen B ToM uucne c | degepauuy, M3y4eHHbIX (POpMyn KOOpAMHATbI
y4yeTom UCTOPUYECKUX  U© HaLUMOHanbHO- | cepeauHbl OTpe3ka, paccTosiHue
rapmMoHu3auum KYNbTYPHbIX Mexay ABYMsi TOHKamu;
MeXHaLMOHarnbHbIX n | Tpaguuun, OpMUPOBAHUE CUCTEMbI | -yMETb BbIOMpPaATh NOAXOASILLMNA

MEXPENUIMO3HbIX OTHOLLEHWN,
NPUMEHATb CTaHaapThI
AHTUKOPPYNLMOHHOIO
noBefeHus

3Ha4YNMbIX

LEHHOCTHO-CMbICJ10BbIX YCTAHOBOK,
aHTUKOPPYNLNOHHOIO MUPOBO33PEHUSA
npaBoCO3HaHW4, 3KONOrnyeckon
KYnbTypbl,

CNOCOBHOCTM CTaBUTb LIeNu 1 CTPOUTb
XWU3HEHHbIE

nnaHbl;

B yacTu rpaxxgaHcKkoro BOCNUTaHUS:

- OCO3HaHWEe CBOWMX KOHCTUTYLMOHHbIX
npas un

06s3aHHOCTEN, YyBaXkeHuWe 3akoHa W

N3y4YeHHbIN MeToA AN peLleHns

3agauu, pacnosHaBaTb
MaremaTuyeckue hakThbl "
MaTemaTtmyeckue

mMogenu B NPUPOAHbBIX n
OOLLECTBEHHbIX  SIBMEHUSIX, B
WUCKYCCTBE; YMeEHWe npuBOaAUTb
npumepbl MaTeMaTuyeCcKnx
OTKPbITUN

pPOCCUNCKOM " MMPOBOM

MaTemMaTU4eCKON HayKu.
- YMEeTb OnepupoBaTb MOHATUAMMU:

npasonopsaka; Cny4ariHbIN OMbIT U Criy4yanHoe

- npuHATUE TPagUUMOHHBIX | cobBbITHe, BEPOSATHOCTb
HauMoHarnbHbIX, crnyyamHoro  cobblTns;  ymeTb
obLeYenoBeyeckux ryMaHMCTMHECKMX | BbIYUCHATb

" BEPOATHOCTb C MCMOMb30BaHMEM
AEMOKPaTNYECKUX LleHHOCTEW; rpadmnyeckmx MeToA0B;
- rOTOBHOCTb NPOTUBOCTOATL | NPUMEHSATH

naeosiornu dopmynbl CnoXxeHus "
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3KCTpeEMn3ma, HauunoHanuama,
kceHodobun,

OUCKPUMMHALMM MO coumarnbHbIM,
PENUIMO3HbIM,

pacoBbIM, HaUMOHanbHbIM
npusHakam;

- TOTOBHOCTb BECTU COBMECTHYH
AeATenbHOCTb B

MHTEepecax rpaxaaHckoro oOLlecTBa,
y4yacTtsoBaTtb B

camoyrnpasneHun B
obuieobpasoBaTenbHom

opraHn3auumm un OeTCKO-HHOLLEeCKNX
opraHu3aumsx;

- yMeHMe B3aMMOOENCTBOBaTb C
coumanbHbIMK

WHCTUTYTaMuU B COOTBETCTBUM C WX
YHKUNSMU U

HasHa4vyeHunewM;

- TOTOBHOCTb K TyMaHUTapHOW W
BOMOHTEPCKON

OEeATENbHOCTY;

naTpMOTMYECKOrO BOCMUTAHUS:

- CCPOPMMPOBAHHOCTb  POCCUMNCKOM
rpaxgaHcKom

NMOEHTUYHOCTH, naTpuoTmama,
yBaXeHMWs1 K CBOEMY

Hapody, 4yBCTBa OTBETCTBEHHOCTU
nepeg PoguHon,

ropgocT 3a CBOW  KpaW, CBOK
PoauHy, cBo 93bIK 1

KynbTypy, NPOLUIOE U HacTodALee
MHOIOHaLMOHAaNbHOro Hapoga
Poccnn; UEHHOCTHOE OTHOLLIEHUE K
rocyaapCTBEHHbIM

cumBonam, NcTopu4eckomMy "
NpUpPOaHOMY Hacneauto,

namMsiTHUKaMm, TpaguuusM HapoZoB
Poccun,

JocTmkeHnam Poccum B Hayke,
NCKyCCTBE, CnopTe,

TEXHONOTUAX U Tpyae;

- ngenHas yoexxgeHHOCTb, FTOTOBHOCTb
K CITY)XEHUIO 1

3awnte OTeyecTBa, OTBETCTBEHHOCTb
3a ero cyaboy;

OCBOEHHble obyyvarowumuncs
MeXnpegMeTHble

NMOHATUA U yHMBeEpCarbHble y4YebHble
JgencTeusi

(perynsaTvBHble, MO3HABATENbHbIE,
KOMMYHWKaTUBHbLIE);

- CMOCOBHOCTb UX MCMOJNb30BaHUS B
no3HaBaTesIbHON

N coumarnbHOM MpakTuKe, rOTOBHOCTb K
CaMOCTOATENBHOMY MITAHMPOBAHMWIO U
OCYLLIECTBIEHMNIO

y4ebHON OeATenbHOCTU, OpraHM3auum
y4ebHoro

COTpyaHWYecTBa C negarormyeckumu
paboTHMKaMn n

CBEpCTHUKaMu, K  yyacTtuio B
NoCTPOEeHU

nHauBMayansHon obpasoBaTenbHOM

YMHOXEHNS BepoOsiTHOCTEN,
KOMBUHATOpPHbIE

dakTbl U hopMyrbl NpU peLleHnn
3ajay; oLeHNBaTb BEPOATHOCTM
peanbHbIX COObITMIA; 3HAKOMCTBO
CO CryYavHbIMU BENUYMHAMU;
yMeHVMe NpuMBOAWUTb  MpUMEpPBbI
NposIBNEHUsT  3akoHa  GonbLUNX
yucen s

NPUPOAHLIX M OOLLECTBEHHbIX
ABJTIEHUAX

18




TpaekTopuu;
- oBnageHuWe HaBblkamMu Yy4yeBHo-

ncecnegoBaTernibCKon,

NPOEKTHOWN " couunarnbHomn

AeAaTenbHOCTH
OK 07. He NpUHUMaTb OEencTBus, | yMETb OMNepupoBaTb MNOHATUAMM:
CopgencreoBatb npuHocsLwme Bpes YHKLMSA, HENpepbIBHas
COXpPaHEeHUIo oKpyXatoLlen cpeae; DyHKLMSA, Npon3BOAHa4,
oKpyxatoLlen - yMeTb nporHo3mpoBaTth | nepsoobpasHas, onpeaeneHHbIN
cpeasl, HebrnaronpusTHble WHTerpan;
pecypcocbepexennio, aKomnormyeckne nocrneacTeus | ymeTb HaxoguTb NPOWU3BOAHbIE
NPUMEHATb npeanpuHMMaeMbix anemMeHTapHbIX dyHKUUR,
3HaHuUS 06 OEeNCTBUIA, NpeaoTBpaLlaTh uxX; ncrnonb3ys
N3MeHeHnn - pacwupuTb OMbIT OEATEeNbHOCTU | CMpaBOYHbIE mMaTepuvansl;
Knumarta, NpuUHLMMbI 9KOJIOrMYECKON HanpaBiEHHOCTU uccriegoBaTtb B MPOCTENLUNX
Oepexnueoro pa3pabaTtbiBaTb nnaH pelleHuns | cnyyasx
Nnpon3BOACTBA, npobnemMbl C y4HeTOM YHKUMM  HAa  MOHOTOHHOCTb,
3 heKTNBHO aHanMsa UMeLLMXcsi MaTepuanbHbIX | HAX0OUTb HanbonbLune n
AencTBoBaTh B " HavMeHbLUNe
Ype3BblYanHbIX HemaTepuarnbHbIX PeCypCoB; 3HayeHns  (PyHKUUA;  CTPOUTL
CUTyaumsix - OCYLUEeCTBNATb LeneHanpaBreHHbI | rpadkn MHOMOYSIEHOB C

NMoucK nepeHoca NCNonb30BaHNEM annaparta

cpeacte M cnocoboB AencTBuMs B | MaremaTuyecKoro aHanusa;

npoceccuoHanbHyo NPUMEHATb

cpeay; NPOM3BOOHYD  MpUM  peLleHun

- YyMeTb [MNepeHOCUTb 3HaHuA B
NOo3HaBaTEJIbHYIO U

NpaKTUYECKYHo obnacTu
XN3HEAEATENbHOCTY;
- npegnaraTb  HOBble  MPOEKTHI,

oueHuBaTb ugeu ¢
no3nuUM HOBU3HbI, OPUTMHANBHOCTH,
npakTu4eckomn

3HAYUMOCTW;

- JaBaTb OLEHKY HOBbIM CUTyaLuMsaM,
BHOCUTb
KOPPEKTMBbI B
oueHuBaTb
COOTBETCTBME Pe3ynbTaToB Lensm

OEeATEeNIbHOCTb,

3ajay Ha ABWXeHwue; peluaTb
NPaKTUKO-OPUEHTMPOBAHHbIE

3agaum  Ha  Haubonblive U
HaumeHbLIVe 3HayeHwus, Ha
HaxoXgeHne MyTn, CKOPOCTU W
YCKOpEeHUd; - yMeTb onepuposaTb
MOHATUAMMN: AOBMXeHne B
NpocTpaHCTBe, NOA0GHbIE PUrypbI
B NPOCTpaHCTBE, WUCNOoNb3oBaTb

OTHOLLEHMnE nnowaagen
NoBepXHOCTEN " 06bemoB
noaobHbIX uryp npu peLueHun
3agay; - yMeTb  BbIUMCNSATb
reomeTpuyeckue BENNYNHDI
(anuHa, yron, nnowagb, obbem,
nnowaap MOBEPXHOCTH),

NCrnonb3ys MU3yvyeHHble OopPMYyrbl
1 MeToapl
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O0BbeKTHI OLICHHBAHMSA IToxazarenn Kpurepnn Tun 3aganns; | Konrpoamup ®opma
Ne 3aanus yemble aTTecTaluu
0T/1eJIbI (B
COOTBETCTB
HH ¢
y4eOHbIM
TJIAHOM)
3HaHue: - MIOHATHE MHOKECTBA; MPABUIIA ACHCTBUH | - IEPEUUCIIEHBI BCE OCHOBHBIE YHCIIOBBIE T.3Nel-T312 Dk3amen
- OCHOBHBIC YHCJIOBBIC MHOKECTBA; | C MHOKECTBAMU, MHOXXECTBA W BEPHO IOKa3aH COCTaB KaXkKJA0ro 11.3.1-11.3.3 2 cemecmp
- NpUOJIMKEHHBIE YHCIIA U - MEepeYHCIICHUE COCTaBa MHOXKECTBA MHOX€ECTBA;
JIEHCTBHSA C IPUOIKESHHBIMH HaTypaibHbIX YHCEI; LEJIbIX YHCET; - JaHO BEPHOE MOHATHE MPHOIKEHHOTO
YHCIaMU; palMOHATIBHBIX YHCEIT; AeHCTBUTEIbHBIX qucia;
- KOPEHb N-Oli CTEIICHH; qucern, - BEpHO C(hOPMYJIMPOBAHEI IPaBUIIa JEUCTBHH C
- CTCIICHB C [[eflCTBHTeIIbHLIM - IIOHATHC l'[pI/I6J'II/I)KeHHOFO quciia, HpI/I6J'H/DKeHHLIMI/I qyucCJiaMU,
MoKa3aTeseM; - OHATHS aOCOMIOTHOM U OTHOCHUTEIBHOW | - TAaHO BEPHOE ONpE/eNICHHE KOPHS N-0i
- B3aMMHO€ PACHOJIOKEHHE MPSAMBIX | MOTPEIHOCTEMH; CTETICHY;
U TIOCKOCTEN B IPOCTPAHCTBE; - (hopMyNIMpPOBKA NPABUI BBITOJIHEHHSA - BEPHO CPOPMYIIMPOBAHBI CBOICTBA KOPHS N-
JEHCTBUH ¢ TIPHOTIKCHHBIMA YHCIIAMU, OH CTCIICHH,
- OINpEleNeHue KOpHS N-Oi CTENEHH U - BEPHO BOCIPOU3BEACHBI Bce (hOPMYITBI
(hopMyITHpPOBKa €TO CBOICTB; BBIYHCIICHHS CTEIICHH C JIIOOBIM
- BocTpousBeieHHe (HOPMYJI BHIYUCICHUS JIEACTBUTENIbHBIM ITOKa3aTEeJIEM;
CTEIICHH C ICHCTBUTEIBHBIM IOKa3aTelieM, | - IPaBUIIbHO c(hOPMYJIMPOBAHBI CBOICTBA
- (hOpMyJIUPOBKA CBOMCTB CTENEHH; CTeTICHH;
- OmpeJieICHUEe NOKa3aTebHOM (DYHKIMU; | - JIaHO BEpHOE ONpeJelieHne MoKa3aTeIbHO
- (hopMyJIMpOBKa CBOMCTB MMOKa3aTelbHOi | (QyHKIUH U cHOPMYIHUPOBAHBI €€ CBOWCTBA;
byHKINYT; - IaHO BEpHOE OIpeJIeJICHNE CTENEHHOMN
- OTIpe/ieTICHNE CTENICHHON (QYHKIINY; ¢yHKIIMH ¥ cHOPMYITHPOBAHBI €€ CBOWCTBA.
- (hOpMyJIMPOBKA CBOMCTB CTEIIEHHOM -TIPE/ICTABJICHBl ApIYMEHTUPOBAHHBIE BBIBOJBI
¢$yHKINH 0 B3aMMHOM PACHOJIOKEHUU NPSAMBIX U
- CIy4ad BO3MOXKHOTO B3aMMHOIO IUIOCKOCTEH B IPOCTPAHCTBE C
PAacIoIOKEHHS B IPOCTPAHCTBE: IBYX UCTIOJIb30BAHUEM aKCHOM CTEPEOMETPUH;
MPSAMBIX; IBYX IUIOCKOCTEH; MpsIMOil 1 MIPU3HAKOB B3aUMHOTO PaCIIOIOKEHHS
IIJIOCKOCTH . JIBYX IPSIMBIX, JABYX IUIOCKOCTEH, IIPAMOM U
TUTOCKOCTH.
3HaHwue: - ompenernieHre Joraprudma gucia u ero - TaHO BepHOe omnpenenenue jJorapudma gucna; | [1.3 16-11.3 18 IK3amen
- Jorapudm 4ucia, CBOWCTBA; - OCHOBHBIE CBOMCTBA JIOTapu(pMOB T.38-T.312 2 cemecmp

- TPUTOHOMETPUYECKHEe PYHKIIUN
YHCIOBOrO apryMeHTa;

- pemaTh palMOHaNbHEIE,
sorapu(pMIIecKue,

- ompenieieHue JTorapuGMUIecKOi
(hyHKIIMY ¥ ee CBOKCTBA;

- OTpeieIICHHEe JIOTapUPMHUIECKOTO
YpaBHEHHS,

c(hopMyITHPOBaHBI PABUIIEHO;

- JaHO BEPHOE OIpeJIeNICHNE JIOTapupMUIECKON
¢$yHKIMH ¥ cHOPMYITHPOBAHBI €€ CBOWCTBA;

- IPaBUWJILHO c(hOPMYJIMPOBAHO OIIpEEICHHE
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TPUT'OHOMETPUYCCKUEC YPABHCHUSA
CBOJSIIMECS K TJUHCHHBIM U
KBaJIpAaTHBIM,

- olpeJieJIeHUe JIOrapu(pMUIECKOTro
HEpaBeHCTBA;

- IOHATHE YTJa 1000 BENNIHHBI;

- ONIpEETICHUE TPUTOHOMETPHIECKON
(YHKIIH YHCIIOBOTO apryMEeHTa;

- BOoCTIpom3BeieHHe (GopMyT
peoOpa30BaHMs TPUTOHOMETPHIECKUX
BBIPAKEHUI;

- OIIpe/ieJIeHNue TPUTOHOMETPHUECKUX
(yHKIMI 1 UX CBOCTBA.

- oIpeJieJICHuE TPUTOHOMETPHUUECKOTO
YpaBHEHHUS;

- BII3JICHHE METOJaMH PELICHUS
MOKA3aTEIbHBIX YPaBHEHUH
HEPaBEHCTB;

- BIaJICHUE METOJIaMH1 PEIICHHS
norapu(pMUIECKUX yPaBHCHNH;

- BJIAJICHUE METOJAMH PEUICHUS
norapu(pMUIECKUX HEPABEHCTB;

Jorapu(pMUYECKOro ypaBHEHHUSI U pacCKa3aH
AITOPUTM pEIleHUs IPOCTEHIIEro
J0rapu(MHIECKOTO YPABHEHHUS;

- JaHO BEPHOE OIpEIEIICHUE
norapu()MUIECKOTr0 HEPABEHCTBA U PacCKa3aH
AJITOPUTM PELIEHUS] MPOCTEHIIETO
Jorapu(pMUIECKOTO HEPABEHCTBA,;

- [IOKa3aHO TIOHMMAaHNE MOHATHS YTia JTI000H
BEJINYMHBI;

- JaHbl BEpHBIC ONpeAEICHUs
TPUTOHOMETPUUECKUX (PYHKIUI 4YHCIOBOrO
apryMeHTa;

- BEPHO BOCHPOU3BEACHBI (POPMYJIIBI OCHOBHBIX
TPUTOHOMETPHUUECKHUX TOXKIECTB;

- BEPHO BOCIPOU3BEACHBI (POPMYIIBI
TPUTOHOMETPUUCCKHUX (DYHKIIUH CyMMBI
(pa3HOCTH) IBYX apTyMEHTOB;

- BEPHO BOCIPOU3BEACHBI (POPMYITBI
YIBOGHHOTO apryMEHTa;

- BEPHO BOCHPOU3BEACHBI (OPMYJIBI
npeoOpa3oBaHusi CyMMBI (pa3HOCTH) QYHKIHHA B
MIPOU3BE/ICHUE;

- BEPHO BOCIPOU3BEACHBI (POPMYIIbI
MPUBEJICHNS;

- IaHO BEpHOE MOHATHE KaXKIO0H
TPUTOHOMETPUUECKON QyHKIUH 1
c(OpMyIHPOBaHEI €€ CBONCTBA;

- IPaBUJILHO c(hOPMYJIMPOBAHO OIIPEAEIICHHE
TPUTOHOMETPUUYECKOTO yPABHEHHS;

- BOCIIPOM3BEICHBI BEPHO (POPMYJIBI KOpPHEH
Ka)kJJOT0 ITPOCTEHIIIEr0 TPUrOHOMETPHIECKOTO
YpaBHEHHUS;

- I0Ka3aHO BEPHOE PELICHHE MOKa3aTeIbHOIO
YpaBHEHHS; TOKA3aTEIHHOTO HEPABEHCTBA;

- BEpHO MPOBEJCHO HIUTIOCTPUPOBAHHUE CBOHCTB
norapudmudeckort GyHKIUHN Ha Tpaduke;

- IOKa3aHO BEPHOE PELICHUE
J0rapu(pMUIECKOT0 ypaBHEHHUS;
Jorapu(pMUIECKOro HEPABEHCTBA;
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VYMmenue:

- BBBINONHATH  apudmMeTudeckue
NEHCTBHS HAJ YHCIIAMM;

- HaXOJINTh pUOINKCHHBIC
3HAYEHMS BEITUYHH "
MOTPEIIHOCTEN BEIYUCIICHUH;

= CpaBHUBATH YUCJIOBbLIC
BBIPAXKCHUA;

- HaxoIWTh 3HAUCHHS KOPHS,
CTeTICHH, norapugma,
TPUTOHOMETPHYECKUX BBIPAKCHUI
Ha OCHOBE OIIpE/ICIICHHS,

- BBIIOJNHATH  NpeoOpa3oBaHUS
BBIP)XCHHUIT; COAEpIKAIIUX KOPHHU,
CTeTIeHH, aorapupmMbl U
TPUTOHOMETpPUYECKHE (QYHKIINY,

- BBIIIOJIHEHUE ACHCTBUI: C
MHOTO3HAYHEIMH YHCIIAMU; C
OOBIKHOBEHHBIMHM M IECITUYHBIMH
ZIPOOSAMU; C TTOJIOKUTEITHHBIMH U
OTpULATENIbHBIMY YUCJIaMU;

- YMETh CPaBHUBATH YUCIIOBBIE
BBIPAKECHMUS,

- YMEHHUE IIPUMEHSATh CBOMCTBA
apu(METHYCCKUX JCHCTBUIA U MPUEMOB
YCTHOT'O CUETa;

- BBIIIOJIHEHUE OKPYTJICHHS YUCEIT;
Hax0KJIeHHE abCOIIOTHOMN 1
OTHOCUTEJIbHOM NOTPEIIHOCTE;
BBITIOJTHEHHE JIEWCTBUI C
MPUOMHKEHHBIMHU YUCIIAM;

- IPUMEHEHHUE ONPECIICHUS KOPHSI IPU
BBIYHCIIEHUH 3HAUYEHUS KOpHA N-0H
CTCIICHU,

BBIYHMCJICHHUE CTEIICHH C JECHCTBUTEIHLHBIM
MoKa3aTejeM;

- IPUMEHEHHUE CBOMCTB KOPHS N-0i
CTEICHU,

CBOICTB CTENECHHU C JIEHUCTBUTEIbHBIM
MoKa3aTejeM;

- BBINIOJIHEHHUE BBIYUCICHUH U
MPaKTUIECKUX PACUETOB TI0 (POpPMYIIaMm,
COJIEpXKALUX: CTENIEHU U PaJUKalIbl.

- BBIITOJTHEHUE ICHCTBUI: C
MHOT'03HAYHBIMHU YHCJIAMH; C
OOBIKHOBEHHBIMHM H  JIECITUYHBIMU
JPOOSMU; C TTOJIOKUTEITHHBIMH U
OTpUIATENILHBIMH YUCJIAMU;

- YMEHUE TPUMEHSTh CBOMCTBA
apuPpMETHIECKUX TEHCTBUN U TIPUEMOB
YCTHOT'O CYETa;

- YMEHHUE TPUMEHSTH OTpeiesieHue
Jorapugma u ero CBOWCTBA;

-IIOCTPOCHUE YTia TF000 BEIHMYUHEI,

- HaXO0XKJCHHE 3HAYCHHS
TPUTOHOMETPUIECKOH (YHKIMK JFOOOTO
YHCIIa;

- palMOHAIBHO U BEPHO BBIMOJIHEHBI JAEUCTBUS
HaJl  YHCIaMH TIPH  pEIICHHH  JFoOOoH
MaTeMaTHYeCKON 3afaun M TNpeoOpa3oBaHUH
BBIPAYKEHUI;

-BEPHO TIOCTAaBIEH 3HAK IPH CpPaBHEHUU
YHUCIIOBBIX BBIPAYKEHHH;

- BEpHOE MPUMEHEHHUE aNTOPUTMAa HAXOXKACHUSL
MPUOIMKEHHBIX 3HAYCHUN BEJIMUUH IPU
MIPOBEICHUM U3MEPEHUl;

-BBIIIOJTHEHUE OKPYTJIEHUS YHUCENl C 3aJaHHOI
TOYHOCTBIO TIPOBEJCHO B COOTBETCTBHE C
MIPaBUIIAMU OKPYTJICHUS,

- IPaBWJIBHO BBIIIOJIHEHBI JEHCTBUS HAJ
NpUOIMKEHHBIMH YNCIIAMH TIPH PEIICHUH 3a/1a4
MPaKTUYECKOT0 XapaKTepa;

- U3JI0’)KEHO BEPHOE PEIICHUE CTENEHHOIO
YpaBHEHHs] YETHOW U HEYETHOM CTETIEHH;

- BBIYHCIICHHUE CTETICHH C JIFOOBIM
JIEICTBUTENBHBIM ITOKA3aTENEM BBIIOIHEHO
BEPHO;

- BEPHOE BBINIOJIHEHHE NTPe0Opa3oBaHUi
BBIPOXEHUH, COZIep KaIIX KOPHHU U CTEIICHH C
JIEUCTBUTEIILHBIM MOKA3aTEIIEM.

- pallMOHAJIFHO ¥ BEPHO BBITIOJIHEHBI JCHCTBUS
HaJl YMCIIaMH IIPY PeIIeHNH 0001
MaTeMaTHYeCcKOH 3a7a4M U peoOpa3oBaHUN
BBIPAYKEHUH;

- BEIOOD (hOpMYJT BBIUMCIICHHS CTEIIEHH B
3aBHCHUMOCTH OT BUJIa IIOKA3aTeNs CTENEHU
BEpHBIN;

- TIPY BBITTOJIHEHUH IPeoOpa30BaHUH
BBIPQXEHUH, COJIep KAIIX KOPHH U CTEIICHH C
JIEHCTBUTEILHBIM MMOKA3aTEIEM,
MIPOIEMOHCTPUPOBAH BEPHBII BEIOOP 1
MPaBUIBPHOE HPHUMEHEHHE COOTBETCTBYIOIINX
(hopMyn 1 CBOMCTB CTENEHN U KOPHS N-0i
CTETEHY;

- BEPHO BBIYMCIISIETCS JIOTapU (M YnCIa;

- IIPY BBITIOJIHEHUH IIPEe00pa3oBaHUN
BBIPAKECHUH, COIEPKALINX JIOTApUPMBI,
IPOJIEMOHCTPHPOBAH BEPHBIH BBIOOP 1

IK3amen
2 cemecmp
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-puMeHeHre  GOpMya  3aBHCHMOCTH
MeXay QYHKIUSIMU OHOTO apryMeHTa;

- npuMeHeHHe  (QOPMYNT  CIIOXKSHHS
apryMeHTOB;
- IpuMeHeHne GopMyIT IBOWHOTO YTia;

- IpuMeHeHne HOopMyIT IpeoOpa3oBaHUL
CYMMBI (pa3HOCTH) OBYX (DYHKITHIA B
NPOU3BELCHHE;

- BJIaJICHUE METOJaMU PELCHUS
TPUTOHOMETPUUECKHUX YPaBHEHHH;
OIMCaHNe B3aUMHOT'O PacIiojIOKEHHs B
IPOCTPAHCTBE:

JIBYX IPSIMBIX; IBYX IUIOCKOCTEH; PIMOH

Y TUIOCKOCTH U NPOBE/ICHUE
JI0Ka3aTeIbCTBa CBOUX YMO3aKIIOUCHHH;

MPaBUIBHOE NPUMEHEHUE COOTBETCTBYIOIIUX
(hopmyn 1 CBOKCTB;

- HAXOX/ICHWE 3HAYEHHS TPUTOHOMETPHUYECKOH
(yHKIINH IO TaHHOMY 3HaYCHHIO apTyMeHTa
BBITIOJTHEH MIPAaBIIIBHO BCEMH CIIOCOOaMU;

- IIPU BBITIOJIHEHUH IIPe0Opa30oBaHUN
TPUTOHOMETPUYECKHIX BBIPAKCHNUIN
MPOJIEMOHCTPUPOBAH BEPHBIH BBIOOP 1
IIPUMEHEHNE COOTBETCTBEHHBIX
TPUTOHOMETPUUECKHUX (PopMyIT;

- BEpHO MPOBEJCHO HIUTIOCTPUPOBAHUE CBOUCTB
TPUrOHOMETpUUECKUX (QyHKIMH Ha rpaduke;

- IPeJICTaBJICHBI APTYMEHTUPOBAaHHbBIE BBIBOJIBI
0 B3aMMHOM DACIIOJIOKEHUH IPSAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE C
HCIIONIb30BaHUEM aKCHOM CTEPEOMETPUH;
MPU3HAKOB B3aMMHOTO PACIOI0KEHHS

JBYX IPSMBIX, JABYX INIOCKOCTEH, IPSAMOI 1
IUIOCKOCTH;

Ymenue:

- HAXOJIUTh IPOU3BOJIHBIE
3JIEMEHTAPHBIX (QyHKINIA;

- ICIOJIb30BaTh NPOU3BOAHYIO AT
N3y4YEeHUS CBOUCTB (QDYHKIUH U
MTOCTPOCHHS TPaHKOB;

- IPUMEHSATH MTPOU3BOTHYIO IS
MIPOBEACHUS IPHOIIKEHHBIX
BBIYHCIICHUH,

- pemaTh 3aJaqu NPUKIATHOTO
XapakTepa Ha HaXOX/ICHHUE
HauOOJBIIEr0 1 HAUMEHBIIETO

- HaXOXKJICHHUE TIPOU3BOJHON (PYHKITHH IT0
OTIpeIeIICHUIO;

-Hax0XJICHUE MIPOM3BOTHBIX IO MIPABMIAM

T PepeHIIIPOBAHUS U C IIOMOIIBIO TaOIHIIBI
MPOU3BOTHBIX MIEMEHTAPHBIX () YHKIIHH,
-HaXOKJIEHUE MPOU3BOTHON CIIOKHOUN QYHKIIHNH;
- HCCJIEZIOBAaHNE CBOMCTB (DYHKIIMH C TTIOMOIIBIO
MIPOU3BOHOMN ¥ MMOCTPOCHHE TpaduKa mo
pe3yabTaTaM HCCIICI0BaHUS,

- MPAKTHYECKOE MPUMEHEHHUE [TPOU3BOTHON TPU
pelIeHrH 337249 SKOHOMHUYECKOTO U (PU3UIECKOTO
COJICpXKAHUS M JJIsl TIPOBEJICHHUS IPUOITMKSHHBIX

- BBIITOJIHEHO NPaBWIGHO An(epeHIIIPOBAaHNE BCEX
JaHHBIX (QYHKIWH;

- IPOJIEMOHCTPUPOBAHO TPaBUIBHOE HCIIOIb30BaHNE
npu3HaKa Bo3pactanus (yObiBaHHs) QyHKIMH Ha
MIPOMEXKYTKE;

NIpU3HAKa HKCTPEMYMa 110 IEPBOH IPOU3BOJHOM;
NpU3HAaKa SKCTPEMYMa 10 BTOPOM IIPOU3BOAHOM;
MPU3HAKA BOTHYTOCTH (BBIMYKJIOCTH); NPU3HAKA TOUKU
neperuoa;

-BBITIOJTHEHO BEPHO HCCIeI0OBaHne GYHKITUU 110 OOIIIeH
CXEMe MCCIICJI0BAHUS U TIPOBE/ICHO MPABUILHOE
rocTpoeHue rpapuka QyHKINH HA OCHOBAaHUU

I1.3.9-11.3.10
T.310-I1.3.15
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3HAYCHUS;
- pelaTh paruoHaNbHbIE,
JorapupMIIecKue,
TPUTOHOMETPHUIECKHE HEpAaBCHCTBA 1
CHCTEMBI;

- COCTaBJIATh U peIIaTh YpaBHEHUS U
HEPaBEHCTBA, CBI3BIBAIOIIIE
HEM3BECTHBIC BEIMIMHEI B TEKCTOBBIX
(B TOM UHCIIe NPUKIIAJIHBIX) 3a/1a4ax.
- BBIYHCIISITh 3HaYEHHE OIPE/ICIIEHHOTO
UHTErpaja;

- BBIUUCIIATH B MPOCTEHIITUX CITydasix
TUTOLIAN U 0OBEMBI C
HCTIOJIB30BaHUEM OTIPEICIIEHHOTO
HHTETpaa;

- pemartp npocTeime
KOMOWHATOPHBIE 3a7]a9l METOJIOM
nepedopa, a TAaKXKe ¢ HCIOIB30BaHIEM
W3BECTHHIX (HhOPMYI;

- BBIYHCIISAT B IPOCTEUIINX CITydasx
BEPOSATHOCTH COOBITHI Ha OCHOBE
MOJICYeTa YKCiIa HCXO/I0B;

- pacro3HaBaTh Ha YepTexax u
MOJIEIISIX POCTPAHCTBEHHBIE (POPMBI;
COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C
UX OTHCaHUSAMH, H300paKECHUSIMI,

- aHAJIM3UPOBATH B MIPOCTEUIIINX
CITydasx B3aMMHOE PacCIOI0KCHUE
00BEKTOB B IIPOCTPAHCTBE;

- n300pakaTh OCHOBHBIE
MHOTOTPAaHHHUKH U KPYTJIBIE TeNa;
BBITIOJIHATH YEPTEXKH 110 YCIOBUIM
3ajad;

- CTPOUTD NPOCTENIINe CeueHus Kyoa,
MIPU3MBI, TUPAMHJIBI;

- peuiaTh MIAHUMETPUIECKUE U
MIPOCTEHIIINE CTepEOMETPHIECKHUE
3aJ1aud Ha HaXOXKICHUE
TCOMETPUYCCKUX BEJIIMYHH (JUIHH,
YTJIOB, IUIonIaaeii, 00beMOB);

- HCTOJB30BAaTh PH PEIICHIH

BBIYHCIICHUM.

- BBIYMCJICHUE MHTETPajia Pa3InYHbBIMUA CIIOCO0aMH;
- MpaKTHYIECKOe IPIMEHEHHNE HHTETpaia Ipu
pemeHny 3a1a4 Ha HaXOXKACHUE IIIOMIA M TIOCKOH
(urypsl 1 o0beMa TeIa BpameHHus

- pemeHne NpoCTeHINX KOMOWHATOPHBIX 3a/1a4;
-pelIeHue MPOCTEHINX 3a/1a4 Ha BRIYHUCICHUE
BEPOSTHOCTH COOBITHIA;

-M300pakeHUE MPOCTPAHCTBEHHBIX (PUTYpP HA
4epTexke; COOTHECEHUE UEPTEKEN U MOJeIIen
MPOCTPAHCTBEHHBIX (OPM;

- IPOBEJICHUE aHAJIM3a B3aMHOTO PaCIIOI0KEHHS
¢uryp B IpoCTpaHCTBE;

n300paKeHre MHOTOTPAHHUKOB M KPYTIIBIX TeJ MPH
peIIeHUH 33724 U BHITIOJIHCHAH TPaKTHISCKUX
pabor;

- BEITIOJIHEHHUE MTOCTPOCHUS CEUCHUI Ky0a, IPU3MBIL,
TMUPAMUJIBL TT0 3aJaHHBIM YCIIOBHSIM;

- pelIeHNe PacYeTHRIX TUTAHUMETPHYCCKIX 1
MPOCTEHIINX CTEPEOMETPUUECKHX 3a71ay;

- YCTaHOBJICHUE TPUYMHHO-CJIEJICTBEHHBIX CBSI3Ei
NP PELICHUH 3a/1a4.

- HaXOXKJICHHE 3HAYCHUS (DYHKIMH 110 3HAYCHUIO
apryMeHTa Ipu 3aJaHuu QYHKIMH aHATUTHICCKIM,
rpadUueCKuM, TAOIHMYHBIM CIIOCO0aMU;
-HaxOXJIeHHe 001acTH onpeaenecHrs QyHKIINH,
o0nacTy 3HaYCHUN QYHKIUH, HyJeH (yHKIIH;

- BEISICHEHHE YSTHOCTH (HEYETHOCTH) (D YHKIIHHY,

- BEISICHEHHUE NTEPHOANIHOCTH;

- rpadudeckas HHTEPIPETAIU CBOMCTB (DYHKINH;
-IOCTPOEHHUE I'PaUKOB FTEMEHTAPHBIX (YHKIINH;
-MJUTIOCTPALSI CBOMCTB (DYHKIMH 110 TpaduKy;

- n300pakxeHNe Ha KOOPANHATHOM IIIOCKOCTH
pelleHys ypaBHEHUI, HEPABEHCTB U CUCTEM C
JIByMsl HEU3BECTHBIMU;

- UCTIOJIb30BaHME TPa(UIECKOro METOA PEIICHHS

HCCIIEIOBAHMUS;
- pacro3HaHbI THITHI 33/1a4 Ha HAX0XKICHUE
HaMOOJIBIIEr0 1 HAMMCHBIIECTO 3HAYCHNH (PYHKITUH 1
BEPHO PELICHEI II0 COOTBETCTBYIOIIEMY AJITOPHTMY;

- IPOAEMOHCTPUPOBAHO MPaBHILHOE IPHUMEHCHUE
TeOMETPHUISCKOTO CMBICIIA TIPOM3BOTHOM;

- IPOAEMOHCTPUPOBAHO NPABHILHOE IPUMEHEHUE
(U3HYECKOT0 CMBICTA TIPOU3BOJHOM;

-peleHne TEKCTOBBIX 3a/1ad B TOM YUCIIE COLUAIBHO-
SKOHOMHYECKHX Ha HaXOXJEHUE HaHOOJBIIEro
(HauMeHbIIero) 3HaYeHNH (YHKIMH BBITIOJHEHbI ITOJHO

Y TIPaBUIIBHO.

- BBIYUCIIEHUE HHTETPAIOB BBIIIOJIHEHO NIPABUIIBHO;

- IPOAEMOHCTPUPOBAHO BEPHOE PEILICHUE 33139 C
IIPUMEHEHUEM UHTErpalla Ha HaXOXKACHUE IUIOIIALU
KPHUBOJIMHEIHON Tpamneuy; Ha HaxoxeHHe o0beMa
IIPOCTEHUIINX TEJ BpalleHMS,

-M3JI0KCHBI BEPHBIE PACYEThl HAXOXKIEHUS 4YHUCIIa
pa3MelleHuil, COueTaHul, IEPECTAHOBOK B
(axTopuanbHO popme;

- IPAaBUIIBHO BBIIOJIHEHO PELICHHE 33134

Ha OTIpEJIeTICHNE Ha BEIYUCICHUE BEPOSITHOCTH COOBITHS;
- BEPHO MPOBEJCH aHAIIN3 PEANbHBIX YUCIIOBBIX JAHHBIX,
TIPEACTAaBICHHBIX B BUJE AUArpaMM U TpadUKOB U
nH(pOpMaINH CTATUCTUYECKOTO XapaKTepa;

- N300paKeHHS TIPOCTPAHCTBEHHBIX (GUTYP U MOJIENeH
HMPOCTPAHCTBEHHBIX ()OPM BBITIOTHEHBI B COOTBETCTBHE
CO CBOMCTBaMU IapajlIeIbHOIO IPOEKTUPOBAHUS;

-JIaHO BEPHOE HCTOJKOBAaHUE YEPTEKEU
MPOCTPAHCTBEHHBIX (GUTYp TPH PEIICHUH 3a1ad;

- IOKa3aHO BEPHO B3aUMHOE PACIIOJIOKEHUE 00BEMHBIX
TEJ U UX JIEMEHTOB Ha 4epTekKax;

- IOCTPOEHUE MHOTOI'PAHHUKOB U KPYIJIBIX TEll
BBIIIOJIHEHO B COOTBETCTBUE C IIPAaBUIAMHU
NapaJljIeJIbHOTO IIPOCKTUPOBAHUSA U [10 YCIOBUIO 3aJa4H;
-paccyKI€HHUE B XOJ€ IIOCTPOEHUS CEUECHHUS U3JI0KEHO
apryMeHTHPOBAaHHO U MOJHO;

- TaHO paIiOHAJIFHOE MPUMEHEHUE TEOpeM U (GOpMYIT
JUIsL HAXOKAECHMSI JUIMH OTPE3KOB U BEJIMUUH YIJIOB,
TUTOIIAJICH;

-BEpHO NPUMEHEHB! (POPMYIBI ISl HAXO0XKICHHS

I1.3.11-11.317
T.316-11.3 22
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CTEPEOMETPUYUECKHX 3a]a4
IUITAaHUMETpHYECKUe (PAaKTBHl U METOIBI;

- IPOBOAMTH JIOKa3aTeNIbHbIE
paccyXIeHHUs B X0JIe peIeHHs 3a1a4.

- BBIYUCIATH 3HA4YCHHSA (YHKIHMH N0
3aJJaHHOMY 3HAUCHHIO apryMeHTa IIpH
Pa3IMYHBIX crocobax 3a1aHUs
¢byHKIHN;

- OIpeieNATh OCHOBHBIE CBOWCTBA
YHUCIIOBBIX (YHKIMH, WUIIOCTPUPOBATH
uX Ha rpaduKax;

- CTpoUTh TpadUKH  H3yYCHHBIX
GbyHKIMH, WITIOCTPUPOBATH o
rpaduKy CBOMCTBA  DJIEMCHTAPHBIX
GbyHKUIHH;

- ONTUCHIBAThH B3aNMHOE PACIIOTI0KCHHE
TPSMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE, apI'yMEHTHPOBATh CBOH
CYXJICHHS 00 3TOM PACIIOJIOKECHUH;

- n300pakaTh Ha KOOPIUHATHON
IJIOCKOCTY PELICHUs YPaBHEHUH,
HEPABCHCTB U CUCTEM C IBYMA
HCU3BCCTHBIMHU,

- HCTOJIb30BaTh rPaUIECKUNA METOA
pelleHusl ypaBHEHUI U HEPABEHCTB;

- HCTIOJIB30BATh MOHATHE (PYHKINHU JUIs
OTIMCAHUS U aHAJIN3a 3aBUCUMOCTEH
BEJINYNH;

YpaBHEHHH 1 HEPABEHCTB;

- UCIIOJIb30BAHUC ITIOHATHC (l)yHKIII/II/I JJIA OITMCaHUs

1 aHaJIM3a 3aBUCUMOCTEH BCIIMYHH,

00BEMOB NPOCTPAHCTBEHHBIX TEI;

- BEPHO YCTAaHOBJICHBI IPHYUHHO-CJICICTBEHHBIE CBSI3U
TIPY PEIICHNH 3a7ad.

- pacdeTsl IPH HAXOKACHUH 3HAYCHUS (PYHKIUH MO
3aJJaHHOMY 3HA4ECHHUIO apI'yMEHTA BBIIIOJTHEHBI BEPHO U B
COOTBETCTBHH CO CITIOCOOOM 3a1aHUs () YHKITHH;

- BEPHO IIPUMEHEHBI AITOPUTMBI HaXOXKACHHUA 001acTH
ompeneneHus GYHKIMH, 00JIacTH 3HAUYSHUH () YHKIIHH,
HccIe0BaHus (QYHKIIMU HA YETHOCTh U HEUYETHOCTb,
TIEpPUOAUIHOCTH;

- BEPHO IIPOBEJICHO HMJUIIOCTPHPOBAHUE CBOWCTB
¢GyHKIMH Ha Tpaduke;

- IPY IOCTPOSHUU I'paKOB MMOKa3aHa BBICOKAsl CTEIICHb
rpaduIecKon KyIbTypBbl;

- BEPHO M300paKeHO Ha KOOPIMHATHON INIOCKOCTH
pelIeHne ypaBHEHUH, HEPaBEHCTB U CUCTEM C IByMs
HEHU3BECTHBIMU;

- BEPHO HCIIOIb30BaH IrpauIecKuii METOI peIIeHHS
YPaBHEHHUI U HEPABEHCTB;

- BEpHO MCIIOJIB30BaHO MMOHATUEC (byHKIII/II/I JUI1 OTIMCaHU
Y aHaJIN3a 3aBUCUMOCTEH BEJIMUNH;

I1.3.8-11.3.17
T.316-11.3 22
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2. ®OH/I OLIEHOYHBIX CPEACTB JISl TeKYIIel aTTecTaluu

2.1 llpuMepHbIii epevyeHb BONMPOCOB 1A GPOHTAIBLHOIO ONpoca:

T.31

Pa3BuTHne nNoHATHS 0 YHCIIe.

1.Bcsikoe 1 1ieno0e 4ucio SBIISETCs PalluOHAIbHBIM?

2 SIBmstercs mm ancaoN0,64 UPPALMOHATIBHBIM?

3.Bcerna nu cymma palinoHalIbHBIX YHCEN SIBISIETCS PallMOHAIbHBIM YHCIOM?

4.MoOXeT J1 NpH CI0KEHUU UPPATUOHATIBHBIX YHCEI MOJIYYUTHCS PALIMOHAIBHOE YHCI0?
5.MoXeT 11 4acTHOE OT JICJICHHUs PAllMOHAIBHOTO YKCIIa Ha UPPALMOHATIBHOE OBITh
paroHaIbHbIM?

T.3.2
IIpuMepHBIi nepedyeHb BONPOCOB i (POHTAIBLHOIO ONpoca:

Tema 2. KopHu, crenenu, Jorapu@maoi.
1.ChopmynupyiiTe cBOKCTBA BO3BECHHS B CTCIICHD C HATYPAILHBIM ITOKA3aTEICM.
2.ChopmynupyiTe CBOWCTBA U3BJICUCHHS KOPHS U3 YHCIIA.

m

3 Kak ompefensercs CTeNeHb YACA ¢ PalHOHANBHBIM MokasaTenem? Yemy paBHO @* ?

4.JlaiTe onpenencHue CTENIEHU YUCIIA A C LIEJIbIM OTPULIATENBHBIM 10KA3aTEIEM.

5.Kak BeInonHsieTcs onepanus U3BJICUYEHUs KOPHS U3 KOPHS?

6. Jlaiite onpenenenue gorapugpma.

7. IlepeunciuTh OCHOBHbIE CBOMCTBA JIOTapU(MOB.

8. 3anuiumnTe 0OCHOBHOE JIorapu(hMUIECKOE TOKAECTBO.

9. 3anucaTh IpaBUIIO PEIICHUS TPOCTEHIINX JIOTApU(PMUUECKUX YPaBHEHUH.

10. Kakue ypaBHeHHs Ha3bIBAIOTCS JIOTapU(PMUIECKHMMHU, TTOKA3aTEIbHBIMU, UPPALMOHATBHBIMU ?

T.3.3 KomniekcHsblie uyncia
IIpuMepHBbIi NepedyeHb BONPOCOB I (PPOHTAIBLHOIO ONpoca:

meer ypaBHeHne X = -1 pelIeHre Ha MHOKECTBE KOMIUIEKCHBIX uncen?
2.YT0 Ha3uBaeTCAd KOMILUIEKCHUM YHCIIOM?

3. HazoBuTe MHUMYIO U JCHCTBUTEIHHYIO YaCTH KOMIICKCHOTO YHCIIa U KAKMMH CHMBOJIAMH UX
0003Ha4aroT?

4. B xakoM cirydae KOMIUIEKCHOE YHCJIO COBIAIAET C ACUCTBUTEIHLHBIM YHACIIOM?
5. B kakoM cirydae KOMITJIEKCHOE YUCIIO Ha3bIBAETCS YUCTO MHUMBIM?

6. iMeeT CMBICIT TOHSITHS «OO0JIBIIE» U «MEHBIIE)» JIJISI KOMIUIEKCHBIX YHCEN?
7.Kakne KOMIUIEKCHBIE YMCIIa HA3bIBAIOTCS CONPSKEHHBIMU?

8.YTo Ha3bIBaeTCA CyMMOM ABYX KOMIUIEKCHBIX YHCEI?

9.Kakne KOMIUIEKCHBIE YMCIIa Ha3bIBAIOT MPOTUBOMOI0KHBIMU?

10.YTo Ha3bIBaeTCS Pa3HOCTHIO IBYX KOMIUIEKCHBIX YUCEN?

11. YTo Ha3bIBaETCS MPOU3BEACHUEM JBYX KOMIUIEKCHBIX Uncen?

12.YTo0 Ha3bIBa€TCS YACTHBIM JIBYX KOMIUICKCHBIX UM CEN?

T.3.4
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Tema 3. Tema [IpsiMble U VIOCKOCTH B IPOCTPAHCTBE
IIpuMepHBbIii NepedyeHb BONPOCOB I (PPOHTAIBLHOIO ONpoca:

. Kakum 06pa3om MO>KHO 3a7aTh IJIOCKOCTh?

. Kak MoryT ObITh pacrioyiokeHsl 1B€ INIOCKOCTHU?

. Kak MoryT ObITh pacnoioskeHbl IpsMasi ¥ MI0CKOCThH?

. Kak MoryT ObITh pacrioyioskeHsl iBe npsMbie?

. Kak y3Hats, ABi10TCA 11 ABE MPSIMbIE CKPEILMBAIOIIMMUCS?

. Kakue napse1 peGep 4eThIpexyroabHOi MUpaMHIbI JIEKAT Ha CKPEIIUBAIOLINXCS MPSMBIX?
. Jan xy0 ABCDA'B'C'D'. HazoBute pebpa, mapasienbabie peopy AA'.

. Har ky6 ABCDA'B'C'D'. Ilepeuucnure pedpa, KOTOPBIC JIEKAT HA MPSMBIX, TIEPECEKAIOIIUXCS C
npsmoit AA'.

9. lan ky0 ABCDA'B'C'D'. [lepeuncnute pedpa, KOTOPBIE JIekKAT Ha MPSMBIX, CKPEIUBAIOIINXCS C
npsmoit AA'.

10. ChopmynupyiiTe IpU3HAK NapaUICTLHOCTH IPSIMOHN M INIOCKOCTH.

11. ChopmynupyiiTe npu3HaK NapauieIbHOCTH ABYX IJIOCKOCTEH.

12. Kakue (purypbl MOTYT MOITYy4aThCsl B CEYCHUU TPEYTOIBHON MPU3MBI TUIOCKOCTHIO?

13. Kakue ¢purypsl MOTYT MOJIy4aThCsl B CEUEHUU KyOa MI0CKOCThI0?

14. Jlokaxwure, 4TO INIOCKOCTH, Tpoxosaiue yepes Touku (A, D', B') u (C, B, D) kyba
ABCDA'B'D'C', napasnienbHsl.

15. Kakue pedpa kyba ABCDA'B'D'C' ckpenuBarotcs ¢ mpsimoid MN.

16. Kak onpeaenuTs yroja MeXay CKpeIlIUBaOLUIMMUCS IPSIMbIMU B TIPOCTPAHCTBE?

17. Kakas npsimasi Ha3pIBae€TCs NEPIEHIUKYISIPHOM MII0CKOCTH?

18. Kak onpezensercs yroi Mexy NpsMOil U MIOCKOCThIO?

19. Kak BbruucisieTcst yroia Mexay ABYyMsl IJIOCKOCTAMU?

20. Kak onpenesnsercs pacCTOSTHUE MEKIY NapajuIeIbHBIMU IIJIOCKOCTAMU?

21. Kak onpenensercs pacCTOSTHUE MEKAY CKPEIIMBAIOIIUMHUCS MTPSIMBbIMU?

22. ChopmynupyiiTe TeOpeMy O ABYX MEpIEeHAUKYIIpax.

23. KakoB npu3HaK NepreHANKYISIPHOCTH JABYX IJIOCKOCTEN?

24. ChopmynupyiiTe TeOpeMy O TpexX NepreHANKYIIspax.

25. Kak B BekTOpHOH (hopme chopMyIHpoBaTh YCIOBHE MEPIICHIUKYIIPHOCTH:

- IBYX IPSMBIX; - MPSIMOM U IJIOCKOCTH; - ABYX INIOCKOCTEN?

OO DN B W

T.3.5
Tema KoopanHaThI M BEKTOPBI
IIpuMepHBbIii HepedyeHb BONPOCOB I (PPOHTAIBLHOIO ONpoca:

1. JleiicTBus HaJ BEKTOpaMH B KOOPJIUHATHOM (hopMme.

2. CnoxeHue, BBIMUTaHUE BEKTOPOB.

3. IIpaBuno mapannenorpamma.

4. JlaHBI BEKTOPHI & N b . Tocroite BEKTOPHI:

1)2a+3b; 2)-2@ +b); 3)-2a-2b; 4)5(32)
T.3.6

Tema 4.371eMeHTbl KOMOMHATOPUKH
IIpuMepHBbIii NepedyeHb BONPOCOB I (PPOHTAIBLHOIO OIpoca:
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1. Kakue coeiMHEHNs Ha3bIBAIOTCS Pa3MEILIEHUAMU?

2. Beinummre ¢popMyity A yucia pa3MeIleHuil U3 n 3JeMEHTOB 110 m.

3. Kakue coenMHeHNs Ha3bIBAIOTCS IEPECTAaHOBKAMU?

4. Bemmuimre ¢popMyi1y AJs YMCIIA IEPECTAHOBOK U3 N SJIEMEHTOB.

5. Kakue coenHeHns Ha3bIBAIOTCS COUETAHUSIMU?

6. Beinumure Gopmyity Ui 4uciaa COYeTaHUN U3 N 3JIEMEHTOB 110 m.

7.4T0 moHUMAaETCs MO CJIOBOM B JJaHHOM ajihaBuTE?

8.CKOJIbKO MMEETCs CJI0B JNIMHOU 5 B andaBute u3 6 Oyks?

9.Mmeercs andaBut U3 n Oyks. PaccmarpuBaroTcs €i10Ba, COCTOSIIUE U3 T HEMOBTOPSIOIIUXCSI
OykB. Kakoe nonsitue KoMOMHATOPUKU HY’KHO HUCII0JIb30BATh JIJIsl OMCAHUSI TAKUX CJIOB?
10.CK0IbKO MMEETCS CJIOB JTMHOM 3 ¢ HEMOBTOPSIOMIMMHUCS OyKBaMu B ajihaBuTe U3 6 OyKB?
11.Y1o Takoe nepecranoBka?

12.CKoBbKO CyIIECTBYET MEPECTAaHOBOK U3 6 OYyKB?

13.Kak cBsi3aHbl MEX/1y COOO MOHATHS «Pa3MEILEHNUE» U «IIepECTaHOBKa»?

14.Bo ckoibko pa3 uucio pasmenieHui 10 00beKTOB Ha YEThIpEX MecTaX MEHbIIIE YnCIIa
pa3MelIeHH Tex ke 00BEKTOB Ha IIECTH MecTax?

15.Kak onpenenuTs CcyMMapHOE YUCIIO 3JIEMEHTOB B IBYX MHOKECTBAX, €CJIM U3BECTHO YHCIIO
AJIEMEHTOB B KaXKJIOM MHO>KECTBE, IPUYEM YaCTh JIEMEHTOB MOXKET ObITh 001I1ei?

16. B yeM cocTOUT IpaBUIIO YMHOKEHUS?

17.B TecroBoM 3agaHuu YeTbipe pumepa. Ha kaxplil npumep npennoxeHo S5 orseroB. Kakum
YHCIIOM CIIOCOOOB MOYKHO BBIOpaTh OTBET Ha 3a7aHue?

18.UrpanbHast KOCTh OpocaeTcs 1Ba pasza nojapsii. s kakaoil BO3MOKHOM CyMMBI BBITIABIITUX
OYKOB ITOJICYUTANTE YHMCIIO BO3MOXHBIX BapuaHTOB. [IpoBepbTe: CII0KMB BapUaHTHI JUIsl KaXK 10U
BO3MO>XHOH CYMMBI, BbI JIOJKHBI ITOJIY4UTh OOILIee YUCIIO BAPUAHTOB.

T.3.7

Tema S.BexTopbl
IIpumepHBbIii NepedyeHb BONPOCOB I (PPOHTAIBHOIO Onpoca:

. B uem coctout nmpasuiio napanienenunena?

. Kakue BEeKTOpbI Ha3bIBaIOTCS KOJUIMHEAPHBIMU?

. Kakue BekTOpbI Ha3bIBalOTCS KOMITJIAHAPHBIMU?

. Kak BBIUMCIIAIOTCSI KOOPAMHATEI BEKTOPA B IPOCTPAHCTBE?

. Kak onpenensiercs ckansipHOe IPOU3BEEHNE BEKTOPOB?

. Kak Beluncisgercs ckansipHoe NpOU3BEIEHUE B KOOpAUHATaX?

. KakoBbI OCHOBHBIE CBOWCTBA CKAISIPHOTO TPOU3BEACHUS?

6.Kax BBIUMCIINTD pacCTOSTHUE MEKIY ABYMs TOUKaMH B IIPOCTPAHCTBE C MOMOIIBIO KOOpAUHAT?
7.3anummnTe ypaBHEHHUE MIIOCKOCTH.

8.3anuiunTe ypaBHEHHE CHEPBI.

NN N AW

T.3.9
Tema 6. OCHOBBI TPUTOHOMETPUH
IIpuMepHbIii NepedyeHb BONPOCOB A (PPOHTAIBLHOIO Onpoca:

IIpoBepbTe BEPHOCTD CIAEAYIOIUX YTBEPKIACHUMN:
1) Touku PO u Pn/2 nuameTrpaibHO MPOTHBOTIOIOKHBI;
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2) touku Pn/2 u P - 3n/2 coBnanator;

3) rouku PO, P27/3 u P -21/3 — BepiuHbI NpaBUIIBHOTO TPEYTOJIBHUKA,;

4) rouku P3n/4 u Pn/4 cuMMeTpruYHBI OTHOCUTEIBHO OCH aOCIIHCC;

5) rouku P91/4 u P3n/4 cumMeTprUHBI OTHOCUTEIIBHO OCH OpAMHAT;

6) abcruccel Touek Pn/8 u P7n/8 coBnanator;

7) cpenu Touek Buaa Pkn/2 (k — memnoe) poBHO 4eThipe pa3inyHbIC;

8) ecinu Touka Pi, 1€KUT BO BTOPOil YeTBEPTH, TO TOUKa P-i — B ueTBEpTOIA;
9. Uto Takoe arcsina?

10. Kakue ToxxaecTBa Jjisl apKkCMHyCca BaM U3BECTHBI?

11. ITpu kakux a ompeneseH arcsina?

12. Kakue 3Ha4eHust MoxeT nmpuHumars arcsina?13.) Cchopmynupyiite BOIPOCH], aHATOTHYHBIE
Bompocam 9—12.

U JaliTe Ha HUX OTBETHL

T.3.10
Tema 7.@yHKUMH, UX CBOCTBA U rpadpuku.
IIpumepHBbIii NepedyeHb BONPOCOB I (PPOHTAIBLHOIO ONpoca:

. Chopmynupyiite onpenencHue GyHKIUH.

. Urto Ha3pIBaeTcs 00JacThiO onpeaeaeHus GyHKuun?

. UTto Ha3bpIBaeTCs 00JaCThI0 N3MEHEHHS (DYHKIIMN?

. Kakumu ciocobamu MoskeT ObITh 3a1aHa QyHKIUSA?

. Kak naxonutcs obnacte onpenenenus GyHKIuu?

. Kakue ¢pyHKk1MN Ha3bIBAIOTCS YETHBIMM U KaK OHU MCCIIEYIOTCS Ha YeTHOCTb?

. Kakue ¢pyHkumu Ha3bIBalOTCS HEUETHBIMHM U KaK OHU UCCIIEYIOTCSI HE YETHOCTh?

. IlpuBeauTe npumepsl PyHKIMIA, KOTOPbIE HE SBJISIOTCS HU YETHBIMU, HU HEUETHBIMH.

. Kakue ¢pynkuun HaszpiBarotcs Bozpacraromumu? [IpusBenure npuMepsl.

10. Kakue ¢pyHkumu Ha3biBaroTcs yobiBatomumMu? IIpuBeanrte npumepsl.

11. Kakue ¢pyHKIIMHM Ha3bIBAIOTCS OOpaTHBIMU?

12. Kak pacnonoxeHsl rpagyKu npssMoit 1 00paTHOM QyHKIHI?

13. IlpuBenuTe onpeieneHus CTeeHHON, ToKa3aTeNbHOM U JorapudMuueckoil GyHKIMMA.
14. [IpuBenute onpeneneHue Jorapudma yucia o JaHHOMY OCHOBAHHMIO.

15. Kak cBs3anbl MeXy cO00i rpaduKu OKa3aTeIbHON U JIorapu(PpMUIECKON (yHKIIHMA?
16. Ykaxure o0acTi onpeaesaeHns U 00JIacT U3MEHEHH MToKa3aTeIbHON U JorapupmMuuecKon
GyHKIHIA.

17. IlepeuricnuTe OCHOBHBIE CBOMCTBA MOKa3aTeNbHON (YHKIUU MpH a>1

O 0 1IN DN WINBE

T.311
Tema 8. MHOrorpaHHMKH
IIpuMepHbIii NepedyeHb BONPOCOB I (PPOHTAIBLHOIO ONpoca:

1.Yro Ha3pIBaeTCA MHOTOTPaHHUKOM?

2. Yro Ha3bIBaeTCS IpaHsIMU, peOpaMy U BEpPIIMHAMU MHOTOIpaHHUKA?

3. Kakoli MHOrorpaHHHMK Ha3bIBa€TCs IPU3MON?

4. Y10 Ha3bIBAETCS AMAroHANIbIO, BBICOTOM M JUArOHAJIbHBIM CEYEHHEM MTPU3MBI?
5. Kakast nmpu3ma Ha3bIBaeTCsl MPsAMOi?

6. Kakast mpr3Ma Ha3bIBaeTCs MPaBUIbHOM?
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T.3.12 Ilapajuienennmnen
IIpuMepHBbIi IepevyeHb BOMPOCOB /1Jisl (PPOHTAIBHOIO ONpoca:

1. Kakas ¢urypa HazpIBaeTcs mapajuieaenuneom?

2. Kakas ¢urypa Ha3bpIBaeTcst Kyoom?

3. Kakue cBoiicTBa nmapaienenurnea cieAaytoT U3 TOro, 4To 3Ta purypa siBiasieTcsi 4aCTHBIM
CIy4aeM MPU3MbI?

4. ChopMynupyiTe CBOWCTBA MTPOTHUBOJICIKAIINX TPAHEH Mapayiesienumnesa.

5. ChopmynupyiiTe CBONCTBA TUArOHAIIN TTapaJUIeeuIea.

T.3.13[Iupamua
IIpuMepHBbIii NepedyeHb BONPOCOB Il (PPOHTAIBLHOIO ONpoca:

1. Yro naszsiBaercs nupamuoi? Ee BepmmHoi? OcHoBanuem? BoicoToit?

2. Yto Ha3bIBAaETCs TUAroHaIbHBIM CEYEHUEM MUPaMUIbI?

3. Kakast nupamuia Ha3bIBaeTCsl IPaBUILHON?

4. Copmynupyiite TEOpeMy 0 CBOICTBE NapajIeIbHbIX CEYEHUNH TUPaMU/IBL.

5. Yto Ha3bIBaeTcs yceueHHOU nupamuon? 4 3 51y =2x2 79 6. Uto Ha3bIBaeTCs MPaBUILHOM
YCEUEHHOU MUPaMUI0N?

T.3.14 IIpaBuiIbHBIE MHOTOTPaHHUKU

IIpuMepHbIi IepedyeHb BONPOCOB I (PPOHTAIBLHOIO ONpoca:

1. Kakue MHOrOrpaHHUKH Ha3bIBAIOTCS MPABUIBHBIMU?

2. CKOJIBKO CYIIECTBYET BUJIOB NPAaBUIIbHBIX MHOTOIpaHHUKOB? OXapakTepu3ynTe ux

Tena BpareHnus

1. Kakoe Teno Ha3zpiBaeTCs MUJIMHIPOM?

2. JlaifTe ompe/enenus OCHOBaHUs, BEICOTHI, 00pa3yromiel 1 60KOBOI MOBEPXHOCTH LUIHH]IPA.
3. Kakoe cedenne Ha3bIBa€TCSl OCEBBIM CEUCHUEM IMIIUHIpA?

4. Kakas TJIOCKOCTh Ha3bIBa€TCs KacaTeIbHOM MNIOCKOCThIO K HMAMHAPY? 5. UTO NpUHUMAIOT B
KaueCTBE IJIOIA I OOKOBOM MOBEPXHOCTH IIJIUHpA?

6. Bemumure hopMyIbl 7151 BBIYUCIEHUS TUIOIIA/Iel OOKOBOI U MOJIHOM MOBEPXHOCTEH HUIHH]IPA.
7. Kakoe Teno Ha3pIBaeTcs KOHYcoOM?

8. JlaiiTe onpeneneHusl OCHOBAHMsI, BEPIIMHBI, OCH, BBICOTHI H 00pa3yIoleil KoHyca.

9. Kakoe ceueHue KOHyca Ha3bIBAETCS OCEBBIM?

10. Kakast mi0ckoCTh Ha3bIBAETCS KacaTelIbHOM MJIOCKOCTHIO K KOHYCY? 11. UTo npuHumaercs B
KauecTBE IJIOMIA I OOKOBOM MOBEPXHOCTH KOHYca?

12. Kakas ¢urypa nexxuT B C€4eHHH KOHYCA MII0CKOCTHIO, IEPIICHIUKYISIPHON K ero ocu?

13. Beinumute GopMysabl U1 BHIYUCIEHUS TUIOMIA e OOKOBOM 1 MOJTHON MOBEPXHOCTEN KOHYCA.
14. Kakoe Teno Ha3bIBa€TCs YCEUEHHBIM KOHYCOM?

15. [aiiTe onpeaeneHne BBICOTHl YCEYEHHOTO KOHYyca

16. Kak Bbrancisercs miomniaib 60KOBOH MOBEPXHOCTH YCEUYECHHOTO KOHYyca?

17. MaitTe onpenenenus cepsl U 1mapa.

18. Kakoe ceduenne Ha3pIBaeTCs OOIBIIUM KPyroM chepbi?

19. Kakast miI0cKOCTh Ha3bIBAETCS KacaTelIbHOU MIJIOCKOCTHIO K cepe?
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20. MaiiTe onpeeeHus mapoBOT0 CErMEHTa B C(PEePHUIECKOT0 CETMEHTA.
21. JlaiiTe onpeneneHus MapoBOro CJIOs U ILAapoBOro Hosca.

22. YUTo Ha3bIBAaE€TCS BHICOTOM IIAPOBOIO CII0s?

23. laiiTe omnpezesieHe MapoBOro CEKTopa.

24. YTo npyHUMAIOT B KAYECTBE BBICOTHI IAPOBOI'0 CEKTOpa?

T.3.14 ®ynxkuum u ux rpapukun
IIpuMepHBbIi IepeYyeHb BONPOCOB /ISl (PPOHTAIBHOIO ONpoca:

Yro Ha3bIBAOT (PyHKIUEH?
YTo Ha3BIBAIOT OOIACTEIO OMIPEACTICHUS (PYHKIINN?
YTo Ha3BIBAIOT OOIACTEIO 3HAYCHUN (PYHKIIHN?
Kakas QpyHKIMs Ha3bIBaeTCs UETHOM?
Kakast pyHKIMSI Ha3bpIBaCTCS HEUETHOU?
Kakum cBoiicTBOM 00J1a1aeT rpaduk 4eTHOH QyHKITUU?
Kakum cBoiicTBOM 06naaet rpaduk HeuéTHON GyHKIMU?
JlaiiTe onpenieneHre OCHOBHBIX TPUTOHOMETPUUECKUX (DYHKITHH.
YTO MOKHO CKa3aTh O YETHOCTH TPUTOHOMETPHUICCKUX (PYHKITHIN?
. Kakas ¢pyHK1Ms Ha3bIBAeTCS IEPUOTUIECKOMN?
. Kakoe 4ncno sBisieTcs HAUMEHBIINM MOJI0KUTENIBHBIM MEPUOJOM JUT (DYHKIMH CHHYyCa U KOCUHyca?
. Kakoe gmcio sBnsieTcss HAMMEHBIINM MTOJIOKHUTEIFHBIM ITEPUOIOM TSI (DYHKIIUHM TaHTeHCa (KOTaHTeHCa)?
. KaxoBa o0nacth onpenenenust pyHKINU cuHyca?
. KaxoBa o0acte onpenenenus: yHKINU KOcUHyca?
. KakoBa o0acth ornpeeneHust yHKIIMU TaHTeHca?
. KakoBa o0acTth ornpeeeHus: yHKIIMU KOTaHTeHca?
. KaxoBa 0o0acte 3HaueHu# QyHKIIUN cuHyca?
. KakoBa 00acth 3HaUeHUH (PyHKIIUU KOHYCa?
. KakoBa 00acte 3HaueHUH (PyHKIIUH TaHTEeHCA?
. KaxoBa 006iacth 3Ha4eHNH (YHKIIMU KOTaHTEeHCa?
21. Kakas u3 QyHKIMi npuHUMAaeT HauOoJbIlIee 3HAUeHHUE y = sin 2X win y = 2 sin x&

©CoNo~wWNE

o
O
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QOO NOUTAWN

T.3.15
Tema 11. Dy1eMeHTHI TEOPUM BEPOSATHOCTEH. JjIeMEeHThl MATEMATHYECKOH CTATUCTUKH
IIpuMepHBbIi IepedyeHb BONPOCOB I (PPOHTAIBLHOIO ONpoca:

. Kakue ciyuaitnbie coObITHS Ha3bIBAIOTCS TOCTOBEPHBIMU M KAKHUE HEBO3MOXHBIMH?
. Kakue coOpITHS Ha3bIBaIOTCS HECOBMECTHBIMU?

. Kakue coObITHS Ha3bIBaIOTCS COBMECTHBIMU?

. Kakue coObITHSI HAa3bIBAIOTCS MPOTHUBOIIOIOKHBIMU?

. JlaiiTe Ki1acCU4eCKO€E ONPENEIEHUE BEPOATHOCTH.

. ChopmynupyiTe TEOpeMy CIOKEHHUS BEPOSATHOCTEH HECOBMECTHBIX COOBITHMN.

. Chopmynupyiite TeOpeMy CI0KEHUS BEPOSITHOCTEH COBMECTHBIX COOBITHIA.

. Uemy paBHa cymMMa BEpOSITHOCTEH IBYX ITPOTHUBOIIOIOKHBIX COOBITHIA?

. UTo Ha3bIBaETCs YCIOBHON BEPOSITHOCTBIO COOBITHUS?

10. Kakue coObITHS B COBOKYITHOCTH Ha3bIBAIOTCS HE3aBUCUMbBIMU?

11. Chopmynupyiite TeOpeMy YMHOXKEHHS BEPOSTHOCTEH HE3aBUCUMBIX COOBITHH.

12. ChopmynupyiiTe TEOpEMy YMHOKEHHUS BEPOSTHOCTEH 3aBUCUMBIX COOBITHH. 13. B uem
3aKJIF04aeTCs 3a7ja4a MaTeEMaTUUECKOM CTaTUCTUKU?

14. Yto Ha3bIBaeTCs BHIOOPKOA?

O 00 1N DN K~ W~
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T.3.16 Tect- onpoc o Teme «aeMeHTHI KOMOUHaTOpUKI» Nel
IIpuMepHBbIi IepevyeHb BONPOCOB /ISl (PPOHTAIBHOIO ONpoca:

1. KomOuHaTopuKkoii Ha3bIBAIOT pa3/iesl MaTEeMaTUKH, KOTOPBIN H3ydaeT

a) 3aKOHOMEPHOCTU MacCOBBIX 0) paznuuHbIe KOMOMHAIIUN B) KOJINYECTBEHHbBIE XapaKTEPUCTUKH
CilydaliHbIX COOBITUH; 3JIEMEHTOB MHOKECTB; MacCOBBIX SIBICHHH.

2. Boibepute U3 npeioKeHHbBIX MHOKECTB MHOKECTBO LIEJIBIX YHCE:
a) R;
0) N;
B) Z.

3. MHOECTBO, COCTOSIIIEE U3 BCEX IJIEMEHTOB, IPHHAIJICIKANINX U MHOKECTBY A M MHOXeCTBY B
Ha3bLIBAIOT

a) mepeceueHrneM MHOXeCTB A u B;

0) 00ObeTMHECHUEM MHOXKECTB A 1 B;

B) Pa3HOCTBIO MHOECTB A 1 B.

4. ITepeceyenne MHOKECTB A u B o0o3Hauaror:
a) ANE .

6)A "M B;

B)A ¥ B;

rA &B.

5. Ilycth A — MHOXeECTBO YEeTHBIX urcel u3 uareppaia (3;10), B — MHOXkecTBO AenuTeneit yucia
24. HaiinuTe nepece4eHne TUX MHOKECTB.

2) [1,2:3;4,6:8,12;24}.

6)H;&3}
B) ! ;

) {1,2,3;12; 24}

6. Kaxxmoe pacnoyiokeHHe n 3JIEMEHTOB B ONPEACIEHHOM MOPSIKE HA3bIBACTCS
a) pa3MelICHNEM;

0) mepecTaHOBKOM;

B) COUETAHUEM.

7. KomnaecTBo MEPCCTaHOBOK U3 N 3JICMCHTOB BBIYUCIIAIOT 110 (I)OpMy.TICZ

n!
a) (n—k)! ;
6) n! ;

n!
B) k! {n—k)!

8. CKOJIBKHMH CTIOCOOaMU MOYKHO COCTaBHTbh PACIUCAHUE OJJHOTO Y4eOHOTO JHA U3 5 Pa3InYHbIX
YPOKOB?

32



a) 30;
0)5;
B) 100;
r) 120.

9. B 9«b» xnacce 32 ygammxcsi. CKOTbKUMH CIIOCOOaMHU MOKHO c(popMUpOBATH KOMaHay U3 4
YEJIOBEK JUIS yJacTUsl B MaTeMaTH4ecKon oauMmnuae?

a) 128;

0) 35960;

B) 36;

r). 46788.

10. CkoJIbKO CYIIECTBYET Pa3IMUHbIX JIBY3HAUHBIX YMCEN, B 3aIIUCH KOTOPHIX MOKHO UCIOJIb30BaTh
uudper 1, 2, 3, 4, 5, 6, ecniu udpbI B YKUCIIC JODKHBI OBITH Pa3TMYHBIMU?

a) 10;

0) 60;

B) 20;

r) 30.

11. Berancnuts: 6! - 5!
a) 600;

6) 300;

B) I;

r) 1000.

12.Ecnu 00BeKT A MOXHO BBIOpaTh X criocodamu, a 00beKT B — y coco6amu, To Kakum
KOJIMYECTBOM CIIOCOOOB MOXKHO BBIOpaTh 00BEKT «A niu B»?

a) x+ty;

0) xy;

B) X WJIH Y.

Tect- onpoc mo Teme «jIeMeHTbI KOMOMHATOPHUKW» Ne2

1. KomOuHaTtopuka oTBe4aeT Ha BOIPOC

a) KaKoBa YacTOTa MacCCOBBIX CIy4YailHBIX SIBJICHU;

0) ¢ KaKoi BEpPOSTHOCTBIO ITPOU30MIET HEKOTOPOE CIy4aifHOE COOBITHE;

B) CKOJIBKO pa3JIM4YHbIX KOM6I/IHaIII/II\/'I MOJXHO COCTaBHUTh U3 DJICMEHTOB JaHHOI'O MHOXKECTBA.

2. BeiOepute u3 npeaioxKEHHBIX MHOXECTB MHOKECTBO HATYPAIbHBIX YHCEIT:
a) N;
0) Q;
B) R.

3. MHOXeCTBO, COCTOSIIIEE U3 BCEX DJIEMEHTOB, IPUHAUIEIKAINX MHOKECTBY A U HE
MpUHAJIeKAIINX MHOKECTBY B Ha3bIBatoT

a) repecevyeHueM MHOXeCTB A U B;

0) oObeTMHEHNEM MHOXKECTB A 1 B;

B) Pa3HOCTBIO MHOKECTB A 1 B.

4. PasHocTh MHOXeCTB A u B 0003Ha4aroT:
a) ANE ;

6)A " B;
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B) A ¥ B;
r)A ¢ B.

5. Ilycth A — MHOXECTBO YEeTHBIX urcel u3 uaTepBaia (3;10), B — MHOXecTBO aenuTeneid yucia
24. Haiinute pa3HocTh MHOKECTB B 1 A.

2) [1,2:3;4,6;8;12;24}.

6) [4,8,8]
B) ! ;

r) {1,2,3;12; 24}

6. JIto60e MHOXKECTBO, COCTOSIIEE U3 K AIIEMEHTOB, B3STHIX U3 JJAHHBIX N JIEMEHTOB,
Ha3bIBACTCH. .. ...

a) pa3MeIleHHEM;

0) mepecTaHOBKOM;

B) COUCTAHHUEM.

7. KOJ’II/ILIGCTBO COYETAaHUU U3 N 3JIEMEHTOB I10 k BBIYHUCJIAKOT I1O Q)OpMyHCI
n!

a) [n—k]f :
6) n.";

n!
p) K (n—K)!

8. CKOJIBKO pa3TUYHbIX MSATU3HAYHBIX YUCEN MOKHO COCTaBUTH U3 1udp 1, 2, 3, 4, 5?
a) 100;

0) 30;

B) 5;

r) 120.

9. ImeroTcst TOMUIOPHI, OTYPIIBI, TyK. CKOJIBKO PA3IMYHBIX CaJlaTOB MOXHO IPUTOTOBUTH, €CITH B
KaXKIBIN callaT JOJKHO BXOAUTh 2 pa3lUYHbBIX BUJA OBOIIEH?

a)3;

0) 6;

B) 2;

r) 1.

10. CkoabKUMH cItoco0amMu U3 9 y4eOHBIX MTPEIMETOB MOYKHO COCTaBUTh PACIIHCAHUE YUSOHOTO
JHS U3 6 Pa3IMYHBIX YPOKOB.

a) 10000;

0) 60480;

B) 56;

r) 39450.

|y
2

11. BEIIUCIUTE:
a) l;

0) 13;

B) 12;

r) 32.
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12. Eciti 00beKT A MOKHO BBIOpATh X criocodamu, a 00beKT B — y cnoco6amu, To Kakum
KOJINYECTBOM CIIOCOOOB MOKHO BBIOpATh 00BEKT «A 1 By»
a) X;
0) xy;
B)X ty.

T.3.16 Tect no Teme: «MHOrOrpaHHUKHU U KPYIJIbIe TeJaay.
IIpumepHBbI epevyeHb BOMPOCOB /JIs1 (PPOHTAJIBLHOIO OIpoca:

Bapuanr 1.
Yro npeacTaBisieT co00i ceueHrne KOHyca II0CKOCThIO, IPOXOIAIISH Yepe3 ero BEpIINHY 1

napaujiC]IbHOC €Tro OCHOBAHHIO?

a) Touxka;
b)  Otpesoxk;
¢) Kpyr;

d) PaBHOOEIpPEHHBIH TPEYTOJILHUK.
ITupamupga — 370 . . .
a)  MHOrorpaHHuK, COCTaBJICHHBIN U3 IBYX PABHBIX MHOTOYTOJIbHUKOB, PACIIOJIOKCHHBIX B
HapaJuIeJIbHBIX IUIOCKOCTSX, U HapajlIe]orpaMMOB;
b)  MHororpaHHHK, COCTaBJICHHBII U3 -yrOJbHUKA U TPEYrOJbHUKOB;
c) IlpaBuibHBIIt MHOTOIPaHHKK, COCTABICHHBI U3 IBA/IIIATH PABHOCTOPOHHUX TPEYTrOJIbHUKOB.
Kakas ¢urypa mosyuurcsi B 0C€BOM CEUSHHU KOHYCA, Y KOTOPOTO PaJNyC OCHOBAHHS
KOHYCa paBeH MOJIOBUHE 00pa3yroIei?
a)  PaBHOCTOPOHHHII TPEYTOJIBHHUK;
b)  PaBHOOeIpEeHHBIN TPEYTOIBHHUK;
C)  OKpyXHOCTB;
d) IIpsmoyrombHHK.
[ToBepxHOCTB, cocToAIIas U3 BCEX TOYECK MPOCTPAHCTBA, PACIIONOKEHHBIX HA JAHHOM
PACCTOSTHUU OT TAHHOW TOYKH Ha3bIBACTCS
a) Uwmuaap
b) Cdepa
c) Tapamnenenunen

d) Konyc

Kakas ¢urypa noiay4yurcsi B OCEBOM CEUECHUH LMIUHAPA?
a)Kpyr;
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10.

11.

b) TpeyroabHuk;
¢)IIpsIMOYTOJIbHHUK;
d) IlsaTryroibHUK.

Haiinure momaas 60KOBOM MOBEPXHOCTH MPABWILHON TPEYTOJbHON MTUPAMUIbI, €CIIH
OJIHA U3 CTOpoH OCHOBaHHMS paBHa 5 CM, a BbICOTa COCTaBJIsIET 3cM?

a) 15cm
b)  30cm?
c)
d)
Kakas 13 epeuncieHHbIX (GUTYp HE SBJISETCS CEUCHHEM KOHYCa
a) Touxka;
b)  Kpyr;

c) Tpaneuus;
d) TpeyronbHuK.

[Tnomaas 60KO0BOM MOBEPXHOCTH IUJIMHAPA BEIUUCISIETCS IO PopMyTie

C) rae - amodema.

B npaBunbHOM TpeyroyibHOM Npu3Me CTOpoHa ocHOBaHUS paBHa 10 cM u BbicoTa 15 cMm.
Bbruucnuth miomiaib 60K0BOM MOBEPXHOCTH MTPU3MBI.

o)
b)
c)
d)

[Tnomane 60KOBOM MOBEPXHOCTH MPSMOM MPU3MBI paBHa . . .
a)lloioBMHE MpOU3BEACHNUS TIEpUMETPa OCHOBAHHS Ha arnogemy;

b) Cymme ocHOBaHMIA IPU3MBI YMHOKEHHBIX Ha BBICOTY TIPH3MBI;
c)IIpou3BeneHuto nepuMeTpa OCHOBAHUS HA BBICOTY IIPU3MBI;
d) [IpousBeneHHIO NOJIOBHHBI JJTUHBI OKPYKHOCTH OCHOBaHHS Ha 00pa3yroIIyIo.

BoKOBO# IrpaHbIO NPABUIBLHOM IATUYTOJIBHOW YCEYEHHOU MUPAMHUIBI SIBIISETCS . . .
a) TpeyronbHuk;
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12.

13.

14.
15.

16.

17.

b)

c)
d)

PaBHOOEIpEHHBIN TPEYTONHHUK;
PaBHoGepennast Tpanenus;
[IpsaMoOyroyibHUK.

OcHoBaHuEM MPSIMOTO Mapajuiejenumneaa asiasercs pomo ¢ quaronansamu 10 cm u 24 cm, a

BbICOTa Napaienenunena pasHa 10 cm. Haiigure Oosbliryto [uaroHansb rnapajjesenumnesa.

a)
b)
c)
d)

a)
b)

d)

a)
b)
c)
d)

CKoJIbKO TpaHel uMeeT MpaBUiIbHAs TPEYroJibHAs Mpu3Ma’?
6;

8;
12;
9.

Haiinure nquarosaib 0ceBOro CEUEHHs, ECIIN Palnyc LIUINHAPA paBeH 1,5 M, a BeicoTa 4 M.
Kakas ¢urypa nomyuuThcsi B CEUEHUU KOHYCA, MapajieNbHO INIOCKOCTH OCHOBAHUS?
Kpyr, paguyc koToporo 0osblie pajuyca OCHOBaHHUS KOHYCA;
Kpyr, pagnyc KOTOpOro MEeHbIIE paguyca OCHOBAHUSA KOHYCA;
Kpyr, paguyc KOTOpOro paBeH paguycy OCHOBaHHUS KOHYCa;
PaBHOOE1peHHBIN TPEYTOJIbHUK.
IToBepXHOCTB, COCTaBICHHYIO U3 MHOTOYTOJIbHUKOB M OIPaHUYMBAIOLIYI0 HEKOTOPOE

TCOMETPHUICCKOE TECJIO, 6y,I[€M Ha3bIBAaThH . . .

a)
b)
c)
d)

a)
b)
c)
d)

IImockocThio;
JIByrpaHHBIM yTJIOM;
I'paHbIO MHOTOIpaHHUKA;
MHOTOrpaHHUKOM.
[Tnomanas 60KOBOI MOBEPXHOCTH MPABUIBHOM MUPaMUIbI paBHA
[Ipou3sBeneHnI0 NEPUMETPA OCHOBAHUS HA BBICOTY ITPU3MBIL;
CymMme OCHOBaHMI IPU3MbI YMHOKEHHBIX Ha BBICOTY IPU3MBI;
[TonoBuHe npon3BeeHUS IEpUMETPa OCHOBAaHHUA Ha arnodemy;
[Tpou3BeaeHNIO OJIOBUHBI JJTMHBI OKPYXHOCTH OCHOBAHHS Ha 00Pa3yIoIyIo.

T.3 17 Tema IIpenen pynkuun
IIpuMepHbIii NepedyeHb BONPOCOB I (PPOHTAIBLHOIO ONpoca:
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[Ipenen cymmbl GyHKITHN paBeH (CyMMeE UX MPEJIEIIOB).
0

Kak packphITh HeonpezeneHHocTh Buaa Y ? (Hano hyHKIMIO Pa3IoKUTh Ha MHOXKHTEIH,
3aTeM COKPAaTUTh U IOJCTABUTh @, U BBIYUCIUTD IPEAE).
Ecnu QpyHKIMS nMeeT npenesn, TO OH (€IMHCTBEHHBIN).
[Tpenen npousBeneHus GpyHKIMHI paBeH (IPOU3BEIECHHUIO UX MIPENIEIIOB).
!

Kak packpeiTh HeonpeaeneHHOCTh Buaa @ ? (YucnuTens 1 3HaMEHATe b pa3AeinTh Ha
MEPEMEHHYIO B HAMBBICIICH CTEIICHU).

[Ipenen mocTostHHOM PYHKITMU paBeH (camMOi ATOM (yHKIIUN).

[Tpenen oTHOMIEHUS PYHKITNI paBeH (OTHOIICHUIO UX MPEIEIOB, €CIIU MPEIEN SIUTEIS He
paBeH 0)

T.3.18 Tema «IIpouszBoauas

IIpuMepHBbI epevyeHb BOMPOCOB /sl (PPOHTAIBHOTO ONpoca:

1. YTo Ha3bIBaeTCs MPUpPAILICHUEM apryMEHTa.
2. Yro Ha3bIBaeTCS NpUpalieHneM QyHKIUH.

No ok w

B 4yem cocTouT reoMeTpuyYeCcKHii CMBICI IPOU3BOIHON (DYHKIIUH.
B 4yem cocTonT MEXaHHUYECKUI CMBICI MPOU3BOAHON (DYHKITHH.
Jaiite onpenenenue npousBogHon ¢pyukuu f(x) B Touke x0
OcHoBHbIe popMynbl TudhepeHIpOoBaHUS.

VYpaBHeHHEe KacaTeNbHOU K TpapuKy (QyHKIHH.

T.3.19 IlonsiTe NPON3BOAHOI

IIpumepHBbIii NepedyeHb BONPOCOB /I (PPOHTAIBHOIO ONpoca:

MaTtemMaTHYeCKUH JUKTAHT

3anumure HoMep GYHKIUM ¢ HOMEPOM COCTABJIAIOIIEH NMPOU3BOAHOMI

1) f(x) =2x -3 1) fi(x) = 12x° — 21x° + 4x
2)f(X) =3x* — 7+ 2% + p  2) f(x) =— 8(3 — 4x)

3) f(x) = x° + v2 3) f'(x) = — 8x

4) f(x) = (3 — 4x)* 4) f(x) = 2

5) f(x) = (x3 —2x)? 5) f(x) = 2(3x* - 2) (* - 2x)
6) f(x) = (1 +2x)(1—2x)  6) f'(x) = sin (3x + p/4)

7) f(x) = 2 sinx 7) f(x) = 5/ sin*(2 — 5x)

8) f(x) = —1/3 cos (3x + p/4) 8) '(x) = 6x* — 9cos 3x

9) f(x) = ctg (2 — 5x) 9) f(x) = 2 cosx

10) f(x) = 2x° — 3sin3x 10) f'(x) = 3x°
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10 — «5»

8 -9 —«4»
6—7—«3»
5—-0—-«2»
HOMEp 1 2 3 4 5 6 7 8 10
byHKIIUN
HOMED 4 1 10 2 5 3 9 6 8
COCTaBIISTIONMICH
IIPOU3BOJHOU

T.3.20 Tema HHTEI'PAJI
IIpuMepHBbIi epeyeHb BOMPOCOB /AJis1 (PPOHTAIBHOTO ONMpoca:

1. Yro sBnsieTCS OCHOBHOM 3a/1a4eil MHTETPaIbHOTO UCUUCICHUSA?
2. Kakas pyHKIMs Ha3pIBaeTCs IEPBOOOPA3HOM JUIs 3aAaHHON (DYHKIIHN?

3. Ecnu F(X) — nepBooOpa3znas st f(X) , To KakuM paBEHCTBOM CBSI3aHBI OHU
MeXy cO00i?

4. Chopmynupyiite TeopeMy O CYIIECTBOBAHUU MEPBOOOPA3HOM (YHKITHH.
5. IlepBooOpa3zHas ornpeaenseTcss HeoJHO3HauHO. Kak 3T0 HYy)KHO MOHUMATH?

6. Tlouemy npu HHTETPUPOBAHNUN (HYHKITUH TTOSBIISETCS MPOU3BOIBHAS
nocTosiHHasg?

T.3.21 Tema. [IlepBooOpa3Has
IIpumepHBbIii NepedyeHb BONPOCOB /I (PPOHTAIBLHOIO Onpoca:
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[Touemy oHa (PyHKIMSI IMEET LEJIYI0 COBOKYITHOCTh IIEPBOOOPAa3HBIX?

Kak 3anucaTh BCI0 COBOKYITHOCTh TIEPBOOOPa3HbIX (HYHKITUA?

UYro Ha3pIBacTCA HEONPEACIEHHBIM HHTErPaIoM?

YeM oTiMyaeTcss HEONpEAeICHHBII HHTETPpajl OT MepBOOOpa3HON GyHKIUU?
IloueMy uHTErpan Ha3bIBACTCS HEONPEACIECHHBIM?

j FOdc=F()+C

Kaxk Ha3bIBaroOTCs BCE 3JIEMEHTHI PABEHCTBA ?

YeM oTIHMYAIOTCS APYT OT APYra MOJABIHTErpajibHas (PYHKIHS U TOJBIHTETPaIbHOE
BbIpaKeHUE?

No gbhowbdEe

T.3.22 HeonpeneeHHbI HHTErpaj

IIpuMepHBbIi epevyeHb BONPOCOB /sl (PPOHTAIBHOIO ONpoca:
Hazeameb memoo eviuucienus unmeecpaios.

- dp

B R
1. P (ra6muanoe UHTETPUPOBAHUE)
- 2009

2

fu3z° -1 dx
v (MHTErpUpOBaHUE 3aMEHOI TepEeMEHHON)
I* e *dx

* —_— I v (vl
3. 1-e (MHTErpUpOBaHKE 3aMEHOI NEPEeMEHHOMN)

| ¥ sin x dx
. (MHTETrpUPOBAHKE 10 YACTSIM)

|'sin 2x - sin 5x dx

5. (MHTETpUPOBAHNE TPUTOHOMETPUUIECCKUX (DYHKIIHIT)
=sin ® 2xdz
< 3 2
6. Meos® 2x (MHTErpUpOBaHUE TPUTOHOMETPHUECKUX (DyHKIININ)
4
o

ddx

7. *l-=z (MHTErpUpOBaHME PAIIMOHATBHBIX Jpo0ei)

2.2 IlpuMepHbIii nepeyeHb 3aJaHUI 115 CAMOCTOSITEJIbHBIX H KOHTPOJIbHBIX padoT

I1.3 1 IIpakTuyeckas camocTosiTeabHas paboTa
1.1 KoMmnekcHble uncia

Nel.BeimonHuTe CloKeHNE U BRIYUTaHUE KOMIUIEKCHBIX uncen: (3 6ama)

1) 5y =—3+5i,z, =4-Ti,

2) % Z—E—Flr’.: =i+§r’:
3 4777 4 6

3) z; =—0.6+ 0.2/, 2z, = -0.4-0.5;

Ne 2. (1 6amn) BeimonHuTe rpaduecKu CIoKEeHHE YHCET
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1) zy=—3+5i,z, =4-Ti,

2) “1 3 4 <2 4 6 ]
3) z; =—0.6+0.2i.z, = -0.4 - 0.57:

Ne3. (4 6amna) Haiinure nmpoun3BeieHHE KOMIUICKCHBIX YHCEIT:

2 1.

)5 =2-3z,=—4+1;
)z = NG zZ,= INGR
Ne4. (3 6amna) BeimoaHuTe TEHCTBUS:

1 1 3-2i
D D D143

3 4

No 5. Pemure kBagpatHbie ypaBHeHus: (3 6aa)

ajx2-2x+2={}:
6) 4x” +4x + 5= 0;
B) X’ - 14x + 74 =0.

Y=g -—Lin =<

4) 7, =5-3i,z, =2i.

1

+—1.

4

KpHTepHH OLleHKH

KonauecTBo Ha0paHHEIX GalIOB OLIEHKA
6-8 3
9-10 4
11-12 5

I1.3 2 Tema Kopuu , crenenu, jorapugmsi
IIpumepHbIH NepeyeHb 3aJaHUI

IlepBblii ypoBeHb

IlepBblii ypoBeHb

Bapuanr |

Bapuanr |1

Pemute YpaBHCHUA

Pemure YpaBHCHUA

1)\/;=4 1)\/;=7
2) Yx+16=0 2) 25+/x =0
3)x—Vx—-6=0 3)7Vx —2x+15=0

4)\/x2+x—2 =2

4)\/x2 +3x+5=3

5 VIx+1—2Jx+4

5)\/5x—1 =+/3x+19

2
Vx+2 - =1
6) Jx+2

3
10Vx? —x—14———=13
6) vxi—x-1

7))c2 —4x=3vx"—4x+20-10

7)\/3x—'l —Jx+2 =1

Bropoii ypoBeHb

Bropoii ypoBeHb

Bapuanr |

Bapuanr 1

Pemure ypaBHeHMs

Pemnre ypaBHeHMs

1)m=3 1)«/3x—'l =12
2)M=X 2)v6—x=x
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3)V—4x’ —16 =2

3)V2x+3+43=0

4)4""]=\4'8—‘4/'C 4) Vax* —9x+2 =x-2
5)\/2_x+ x—3=-1 5)m:9

I1.3 3 Tema KopHu , crenenu, Jjorapupmsl
IIpuMepHbIii NepedyeHb 3aAaHul

IlepBblii ypoBeHb

IlepBblii ypoBeHb

Bapuanr |

Bapuanr |1

Pemmte ypaBHeHus

Pemute ypaBHeHus

1) Vx =4 1) Vx=7
2) Vx+16=0 2) 25+/x =0
3)x—Vx—-6=0 3)7Vx —2x+15=0

4)\/x2+x—2 =2

4)\/x2 +3x+5=3

5 VTx 1= 2dx+a

5)\/5x—1 =+/3x+19

2 3
Nx+2 - =1 10Vx? —x -1+ ———==13
6) Vx+2 6) (e — v 1
7)x2—4x=3\/x2—4x+20—10 7)\/3x—' —Jx+2 =1

Bropoii ypoBeHb

Bropoii ypoBeHb

Bapuasnr |

Bapwuanr 11

Pemure ypaBHeHMs

Pemnre ypaBHeHMs

)Vr+1=3 V3x—1=12
2)V2x+3=x 2)V6—x=x
3)m:2 3)M+«/§=0
4)x+1=~8—4x a) VAx* —9x+2 = x-2
5)v2x +x—3 =1 5)m:9

I1.3.4 IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE
IIpuMepHbIi NepedyeHb 3a1aHui

Bapuanm 1
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1. [IInockocmv « nepecexaem cmoponvr AB u BC mpeyeonbnuxka ABC
coomsemcmeenno ¢ moukax D u E, npuuem AC||a. Hatioume AC, eciu BD:AD=3:2 u DE=9
cM.

2. Pebpo kyba pasno 8 cm. Haiioume:
a) ouazoHanw Kyba,
0) naowads cewenus, npoxoosuje2o yepes 08e OUAOHAIU KyOd.

3. Touxa O — yemwmp enucannou 8 mpeyeonvhux ABC oxpyscnocmu. K niockocmu 0anHo20
mpeyzonvHuxa nposeden nepnenoukyiap OK. Haivioume paccmosimue om mouku K 0o cmopow
mpeyzonvruka, eciu AB=BC=20cm., AC=24 cm., OK=12 cm.

4. B npamoyeonvnom napannenenuneoe ABCDA B ,C, D, dano: AB=BC= 3.2 cm., BD | =12
cm. Hauwoume: a) paccmosanue medncoy npamvimu BD, u AA;

0) yeon mexcoy mpsamoti BD | u nrockocmoro ABC.

Bapuanm 2

1. [ITnockocmv « nepecekaem cmoponvt AB u BC mpeyeonvnuxka ABC

coomeememsentno ¢ moukax D u E, npuuem AC||a. Hauioume AC, eciu BD:AD=4:3 u DE=12
cM.

2. Pebpo kyba pasno 6 cm. Haiioume:
a) ouazoHans Kyba,
6) naowads ceuenus, npoxoosauje2o yepes 08e OuazoHanu Kyod.

3. Touka O — yeump enucannou 6 mpeyzonrvhux ABC okpyoscnocmu. K niockocmu Ooannozo
mpeyzonbHuka nposeden nepnenoukyiap OK. Hauwoume paccmosinue om mouku K 0o cmopou
mpeyzonvnuka, eciu AB=BC=30cm., AC=48 cm., OK=16 cm.

4. B npamoyeonvrom napannerenunedoe ABCDA B, C D, dano: AB=BC= 42 cm., BD | =16
cm. Hatioume: a) paccmosnue medxncoy npsamvimu BD| u AA,;

6) yeon mexncoy npamoun BD | u nrockocmwvio ABC.

I1.3.5 KoopanHaTbl M BEKTOPHI
IIpuMepHbIH epeyeHb 3aJaHuM

Haiitu paccrosiaue mexay Toukamu A(-1, 3) u B(6,2).

Haiitu paccrosaue mexay Toukamu A(-1, 3, 3) u B(6, 2, -2)

Haiitu nimuny Bextopa a = {2; 4; 4}.

Haritu nuny Bekropa a = {-1; 0; -3}.

gl B~ W N

HaiiTi KoopAMHATHI BeKTOpa & = AB, ecin A (-1;-2), B (4;5)
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6 | 3anmmmre KOOPJIMHATHI BEKTOPA:d = 21’+4f-31¥ ,_E; = -3f-2f+21? ,C= f-F? :
i = 3j, fi=-1-k

7 | 3anmmmure KoOpIUHATH BekTopa: 4 = 31+2]-5k b = -21-3j+4k, € =1-j, M =
ok 7i=-j+k

8 | Jlausl BexTophid{-4;2;1},€{3;4;0}, ¢{0;0;-1}, 3amummuTe pa3aoxkeHNe 3TUX
BEKTOPOB MO KOOPAMHATHEIM BEKTOPAM 1, ], k.

9 | Bepmunsl TpeyroiapHEKa UMEIOT KoopauHatel  A(1; 2; 0), B(5; -1; 3),
C(6; 5; 4). Haitnute nyminbl cTOpoH TpeyroiabHuka ABC.

10 | BrIpasuts yepe3 eAMHUYHBIE BEKTOPHI L M ] CIIETYIOIIHE BEKTOPEI:

1) 3=(-2;4) 2)3=AB, A (-2;-1), B (4; -3)

I1.3 6 Tema OCHOBBI TPUTOHOMETPHH
IIpumepHbIii NepedyeHb 3a4aHUl

1 BapuaHT

1). Beruucnure:

a).sin 7—” 6).C0S [— 5—”)
3 4

137

68).19 [— Tj 2).ctgl35r

0). 2sin 870° + /12 cos570° — tg260°.

2). Yopocrure:
ctgt -sin(—t)+cos(27z—t)

3). U3BectHO, uTo: SiNt =

<t<rm.

ol s
NN

Brrunciute cost, tgt, ctgt.

V10 (37r )
COSsd=—— aec | —:;27

4. Haiiyure (& &, ecnn 10 " 2
. 2V2 (37: )
sme =——— o€ | —:27
5. Haitaure 3 COS O ecrm 3 " 2 )

7sino + 13cos o B

6. Haiinure (& & ecrin J sinot—17cosa
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7. Haiinure

k¥ k¥
26cos (—+a) cosa:E o< (—;271'
2 , €CJIN I3y .

2 BapuaHT

1). Beraucnure:
A

. 97
a).sin e 0).cos (— ?)

6).tg (— %TJ, 2).ctg57ﬂ-

0).4sin?120° — 2¢0s600° ++/27tg660°.

2). Yopocture:

tgt - cos(—t) +sin(z +1)

3). U3BecTHO, 4TO:

sint :§,£<t<72'.
52

Brruucnuts cost, tgt, ctgt.

in o Q< (n Sn)
sinot = ———  —
4. Haitnure (€ & ecnu V26 yu 2

5. Haitaute J SIN O ecom ‘ 5
3sin —5S5coso+ 2 B 1

6. Haiigure (€ & ecm SInQ +3cosa+6 -3,

an(Ta) L ae (B
7 Haiinure 2 cecrm SIne = 0,8 2 .

I1.3 7 Tema OCHOBBI TPMTOHOMETPHH
IIpuMepHbIi NepedyeHb 3a4aHui
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BapwuaHTt 1

1. Hamgute 3Ha4yeHue BblpaXkeHus:

sn
3.

:
1y sin150° . 5

3) 5in56°cos34 °+cos56 °sin34°

2 BblumcnuTe Sina  cosZa,

t:-:;sar—i D=<q <X
13 , 2

ecnu
3. Ynpoctute BblpaxeHue:
sinla—f)+sinf cosa

1) g a

tg? a+sin? o —
2) cos

2

"y

4. [lokaxxute TOXOeCTBO

sin2a—tga=cosla-tgua

I1.3 8 Tema OcHOBBI TPMTOHOMETPHUH
IIpuMepHbIi nepevyeHb 3a]aHui

Al. Pemute ypaBHeHUS:

a) 2sinx—+/3=0;
A2. Peuiute ypaBHEeHUS:

a)3tg(x—%j = —\/§;

B1. Pemure ypaBHEeHMe

B2. Pemnre ypaBHeHue:

BapuaHT 2

1. Hanmgute 3Ha4eHue BblpaXeHus:

4n
3

[y
2. 1)(‘03135";2) g

3) 0s111°¢cos63°—sinlll®sin€3°
2.Bbiuncnute C0Sa, sinZa
Sil‘lr.'f=£ T cu<n
ecnm 13 y 2
3.YnpocTtute BblpaxeHue
sinasinf—cosla—p)
1. ctgb

ctg?a+cos?a ——

2. 2) 1=

4 [lokaxknte TOXOECTBO
ctga—sinZa=cos2a-ctgua

Bapmuanr 1

2

6)cos(—2x)=——.

2

0) 3ctgx+1=0

5sin x+6sinx-cosx=0.
3cos® x—5cosx—2=0.

C1. Haiimute xopru ypasrernss 2SIN 3X = —1 Ha mpomesxyTke [—4; 4] .

HopwMpel orieHOK:  «3» - mro0ble 3A,

«“» -2A+ 1B, «5» -3A+2Bwuwm 2A + 1B +1C.

Al. Pemure ypaBHEHUS:

Bapuant 2
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a) COS(x—%)—le; 6)isinx:£

V3 2
A2. Pemnte ypaBHEHUS:
a)2tgx —3=0; 0) 3ctgx+\/§:0.

B1. Pemure ypaBaenue 4Sinx-cosxX+3cosx=0.
B2. Pemnrte ypaBHEHHUE: 2c0s’ X =1+sinx.

C1. HaliguTe KOpHH ypaBHEHHS 2C0S3X = J3 na MIPOMEIKYTKE [—ﬂ T ] :

Hopwel onieHOK:  «3» - mro0bie 3A, «4» -2A + 1B, «5» -3A+2Buwm 2A + 1B +1C.

I1.3 9 Tema OCHOBBI TPUTOHOMETPHH
IIpumepHBbIii NepedyeHb 3a4aHUM

Bapuanm 1

1. U3 mouku A nposedenvi k niockocmu o nepnenoukyiap AH=35 u
nHaxnounas AM=13. Hauioume npoexyuio HAKIOHHOU HA NAOCKOCMb Q.

1)5 2) 9 3) 12 4) 15

2. B mempasope ABCD mouku M, N u P sersiomcs cepeounamu pedep AD, BD u
CD. Haiioume nnowaow ceuenuss MNP, eciu nnowaos epanu ABC pasna 12.

1) 3 2) 4 3) 6 4) 8

3. Haiioume Ouazomanv npsamoy2oibHO20 napaiieienuneod, eciu e2o

UsMepenus paguvl. O ; 3\/5 ; \/6 .

1) 5 2) 6 3) 7 4) 8

T . T
4. Bwiyuciume C052 — —3SIn 2 = .
12 12

V3 @ "

1) —% 2) —73 3)

5. Pewume ypasneHnue 2C0SX = \/§ :

1) (—1)”%+7zn,nez 3)i%+27zn,nez

2) (—1)"%+7zn,neZ 4)i%+27zn,nez

6. Buvluuciume ckanapnoe npouzgedeHue eKmopos
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al{9;—1;2} u b{3;4,—7}.
1) 9 2) 10 3) 11 4) 12

7. Haiioume naumeHvuwiuil noiodcumenvHulil KOPeHb VPAGHEHUs.

sin 2x = /2 cos x .

T T T T
1) — 2) — 3) — 4) —
) 5 ) 2 ) 1 ) 5
8. Ha okpyscnocmu ommeueno 12 mouex. Ckoavko cywecmeyem
Mpey2oNbHUKO8 C BEPUIUHAMU 8 IMUX MOUKaAx ?
1) 36 2) 220 3) 260 4) 320

Bapuanm 2

1. U3 mouku A nposedenvt Kk niockocmu o nepnenoukyiap AH=9 u
naxknonnas AM=15. Hauioume npoexyuro HAKIOHHOU HA NIOCKOCHb .

1) 5 2) 9 3) 12 4) 15

2. B mempasope ABCD mouku M, N u P seuiaiomcs cepeounamu pedvep AD, BD u
CD. Hauioume naowaow ceuenuss MNP, eciu niowaov epanu ABC paena 16.

1) 4 2) 6 3) 8 4) 12

3. Haiidume Ouazomanv npsamoy2oibHO20 napaiieienuneod, eciu e2o

USMEPEHUS PABHbL. 2, 3\/§, \/g .

1) 5 2) 6 3) 7 4) 8

. T T
4. Bwiyucaiume 2sin gcosg.

V2 % "

- ) -2 3)

5. Pewwume ypasnenue 2SIN X = \/§ :

1) (—1)”%+7zn,nez 3)i%+27zn,nez

2) (—1)"%+7zn,neZ 4)i%+27zn,neZ

6. Buiuuciume ckanapuoe npousgedeHue 6eKmopos

a{5;—81} » b{6;2;—-3}.
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1) 9 2) 10 3) 11 4) 12

7. Haiioume naumeHnvuwiuil noioxcumenvHulil KOPeHb VPAGHeHUs.

sin 2x =+/3sin X .

1) g 2) g 3)

A~a

T
4) =
)6

8. Ha oxkpyscnocmu ommeueno 10 mouex. Ckoavko cyujecmeyem
Yemuvlpexy201bHUKOG C 8EePUUHAMU 8 DMUX MOYKAX ?

1) 40 2) 210 3) 250 4) 310
I1.3 9 Tema OcHOBBI TPUTOHOMETPHUH
IIpumepHbIH NepeyeHb 3aJaHUI

Tpuronomerpuyeckue pyHKIHUH.

Bapwuanr 1.
1.  Haiimure 3naueHne BeIpaxkenus: 2sin 60° + cos90° —tg45°
1)23-1; 2) /3-1; 3) V/3;4) 0.

2. Cpasuute ¢ HynéM Bepaxcenns: sin 120°, cos 195°, ctg 359°.
BribepuTe npaBUIIbHYIO CEPUIO OTBETOB:

1) +—— 2)—— + 3)++-— 4)+—+
3.  Beoluucaute: 6coszz+tgz(— Ej_ctg(_fj

4 3 2
1) 12; 2) 3J3-3; 3) 6; 4) 0.

4.  Vmpocrtute Bepaxkenue: sin(z + o )* cos(z — o)

Ctg[?’ﬁ — aj
2

1) — cos?a;2) cos?a;3) sin®ai;4) — sina.
5. Vmpocrtute BeipakeHue: SinaxCosox ctgo — 1
1) 0; 2)cos?; 3) —sin‘; 4)sin’a.
sin® o —cos® a
sin o *cos«
1)sina — cos o 2) -2 ctg 20,; 3)tg 2¢,; 4) 0,5 ctg 20
7. Beuuciute: 2sin 15°«cos 15°

J3 1 1
1) —; 2) =: 3) V3; 4) =
) > )4 ) )2
8.  Bbiuuciure: COS%Z

1)2; 2) —ﬁ; 3)ﬁ;4)0-
2 2 3
9. TIlpencraBuB 105° kax 60° + 45°, Beranciute sin 105°.

D ﬁ—\/ﬁ; 2 J€+J§; 3) JE—JE; " V246
4 4 4 2

6. Ympocture BeIpaXKeHHE:

10. Mawno: Sina:—g, rae 7z<a<377[- Haiinure tg 2a
6. 3. 5. 3
1) = 2) -3, 3) 1= 4) 3=.
) 8 ) 33 )15 )33
Bapuanr 2.
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1. Haiiaute 3nauenue Bupaxenus: 5sin 30° —ctg45° + cos180°

5V3 |
2 )
2. CpasHuTe ¢ HynéM Bepaxkenns: sin 187°, cos 215°, tg 80°.
BribepuTe npaBUIIbHYIO CEPUIO OTBETOB:
1) +-+ 2)—++ 3)——+ 4) —+—

3. Berunciure: Ssin(— gj + 4cosO—33in[37ﬂ) +cos’ (%)

1) 2,5; 2) 0,5; 3) 4) 1,5.

3 1 3 3
1) 22; 2)-4=; 3)-42; 512,
)2, )4, )4, )17

sin(ﬁ + aj
4. Ymupocture Bolpaxkenue: tg(r —a) . 2

cos(z + a) tg(?ﬂf B aj
2

Dtg’a;2) -tg?a;3) -ctg?a;4) ctg’a.

CoS2cx

5. VYmpocrture BblpaxeHne: ———  —— — COS &

cosa +sina
1) —sina, 2) sin a; 3) —2cos a; 4) sina, — 2¢0S a.

sin“a -1
6. Ynpocture BHIpa)eHHE: ————

1-cos”

1)ctg’o; 2)tg?; 3) - tg?; 4) — ctga.

7. Berauciure: COS’ %—Sin 2 % 1) 22 2) VJ2; 3) % ; 4) 0.
8. Borunciure: c0s 150° 1) g; 2) %; 3) —?; 4) —%.

9. TlpencraBus 15° kax 45° - 300, BbrarcuTe CoS 15°,

J2 -6 J6++/2 | V6 -2 J2++6
1) —; 2) ——; ) —; 4) —.
4 4 4 2
10. dano: COSa:—%, e %<a<ﬁ. Haiigure ctg 2a.
1) L 2) _119. 3)1i; 4)&.
119 120 119 120

I1.3 10 Tema DyieMeHTHI KOMOMHATOPUKH
IIpuMepHbIi NepedyeHb 3a4aHui

1 Bapuanr.

Pemmuts 3amaun

1. CkoapkuMu crioco0aMu MOKHO U3 6 4ENIOBEK COCTABUTh KOMUCCHUIO, COCTOSIIYIO U3
JIBYX 4YEJIOBEK?

2. B copeBHoBanuM y4acTBYyIOT 10 yenoBek. CKOIBKUMHU CIIOCOOaMU MOTYT
pacIpeaeanuThCs MKy HUMH MecTa?

3. CKOJIbKMMU CIOCOOaMH MOKHO pacCTaBUTh Ha MOJIKE 4 pa3INuHbIe KHUTHU?
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4. CKOJIbKO pa3UYHBIX CIIOBApEH HEOOXOIUMO MEPEBOIUUKY, YTOOBI OH MOT
MEPEBOJIUTH C JIIOOOTO U3 S5 SA3BIKOB — PYCCKOTO, aHTJIMMCKOT0, HEMEIIKOTO,

(b paHIy3CKOT0, HICTIAHCKOTO — Ha JII000M IPYTroil M3 3THX S3BIKOB?

5. IIaTh yenoBek 0OMEHSITUCH APYT ¢ ApyroM (otorpadusmu. CKOIBKO BCETO
dboTorpaduii 6bu107

6. Ha mutockoctu ormeueHsl 6 Touek. Kakpie 1Be TOYKH COCTUHUIU OTPE3KOM.
CKOJIbKO TIOJTyYHIJIOCH OTPE3KOB

2 BapuaHT

Pemts 3anaumu:

1. CKoJIBKMMH CTIOCOOAMU MOYKHO TIEPECTABUTH 5 Pa3IMYHBIX T€OMETPUICCKHUX (uryp?
2. IlaTh yenoBek moxxkanu apyr aApyry pyku. CKOJIBKO ObLIO PYKOTIOKATHI?

3. 3a cBOM PUCYHKH YYEHUK ITOTYYHIT JIBE MOJIOKUTEIIbHBIC OIICHKU. KakiuMu OHU MOTYT
0bITh? CKOJIBKO BapuaHTOB?

4. Cxonbko (py1aroB MOKHO COCTABUTh U3 TPEX PA3HBIX IIBETOB, €CITU UMEIOTCS MOJIOCHI
CUHEro, 0€JI0T0, KPaCHOTO IIBETOB?

5. B noneaenbHUK B ISATOM Kitacce S ypokoB. CKOJIBKUMH CIIOCOOAMU MOKHO
COCTaBHUTh PACIIMCAHNE HA TTOHEIETbHUK?

6. U3 necsaty ydanuxcsi HaJio BRIOpaTh CTapocTy, pusopra u KyjabTopra. CKOJTbKUMH
croco0amMu 3TO MOXKHO CHENATh?

I1.3 11 Tema CsBoiicTBa pyHKIMH.
IIpumepHBbIi epevyeHb 3aJaHUM
1 BapuanT

1. Haiigure o6aacth onpeneneHus GyHkimu y =16 — x?
Dwo-4)o(dao) 2 (-44) ) [44)  A)(w-4]uf40).
2. Haiigure o6nacTb 3Ha4eHUH GYHKLINHU Y = COSX +2
DL -22; 302 4) [1;3].
3. IIpoBepbTe (PYHKIMIO HA YETHOCTh Y = X + COSX

1) yetHasi; 2) HedeTHas;  3) HU YCTHAs, HU HeUeTHas; 4) mepuoanvecKas.
4. Haiingute Hynu QyHKIMH y = x+/x —1
1) 0; 2) 1, 3) 0;1; 4) Her.

5. Tlo rpaduky HekoTopoii GpyHkimu y= f (X) HaliguTe MPOMEKYTKH BO3pACTAHUS
|

D321 U[25]; 21351 322 4)[25]

. . o X
6. Haiigure HanMeHBIINI TOJIOKUTENBHBIN TIepro ] pyHKIH ) = Ctg 2

Dn, 2)2m, 3) 0,5, 4) 4.
7. Haiinute HauMeHbIIee 3HaUYeHUE QYHKINN Y = x> +3x—1
1) -1; 2) -3,25; 3) -1,5; 4) 1,25.

8. Ykaxwurte rpaduk GyHKIHH y = (X-1)2+4

N v




1) 2) 3) 4)

9. Haiigure mpoMexyTKH, Ha KOTOPbIX y>0

24

L\ | : 1)(-2:2);  2)[-200U24);  3)[-2-1)U 4L 4)

P W Fa— — [0;3].
\ d

10. Jana dpynxmus f (X)= x°-2ax + 8 . UsBectHo, uto f (1) = 5. Haitmure f (-2).
1) 16; 2)0; 3)8; 4) -8.
11. Vkaxute QyHKIHIO, KOTOPOH COOTBETCTBYET JaHHBIN Irpaduk

1) v —2cinly _ - 2N v —2cinfy 1 Y- 3)

]
D V‘\ /
q -3 -2 -1 D | )\34//

2 BapuaHT

1. Haiimute oOiacts onpenencHus GyHkmuu u )y = 81— x?

1) (~o0-9)U(9+0)  2) [-9:9]; 3) (-9;9); 4) (—o0—9]U[9;+0).
2. Haiigure obnacts 3Ha4eHUi QyHKIUHU y = SINX -2

1) [-1:1]; 2)[-3:-1]; 3) (-2;0); 4) [-2;2].

tgx
3. IpoBepbTe GYHKIUIO HA YETHOCTD: Y = 21
1) yetHasi; 2) HedeTHas;  3) HU YCTHAs, HU HeueTHas; 4) yObIBaromas.

4. Haiinute Hynu QyHKIMH Y = g +g

1) 3 2 -3 3) 0; 4) -5. |
5. Ilo rpaduky HEKOTOpOH (HYHKIIUU
y= T (X) HaiizuTe MPOMEKYTKH BO3PACTAHUSI

14

a u

D23V AL D E8sE 903; A L NS
6. Haiigure HauMeHbIINI MONTOXKUTENBHBINA Iepuo QyHKIUN y = tg 4X

1)2m 2 %; 3)0,5 m; 44

7. Haiinure HanMeHblllee 3HaUeHHE QYHKIUN Yy = x?+5x -9

1) - 2% ; 2) -9; 3) 1,5; 4) 9,75.

8. Ykaxure rpaduk QpyHkuu y = -2X-3

1)




Haitaute npomexyTku, Ha KOTOpbIX y<0
) 1 (-1:3);

3) M\ 14 . d R

10. Jlana pynxuus f (X)= x>+5x -a . UssectHo, uto f (2) = 15. Haiigure f (-1).
1) -3; 2) -9; 3) -8; 4) 0.
11. Vxaxute QyHKIHIO, KOTOPOH COOTBETCTBYET JaHHBIN rpaduk

o

/ -2 | \/q
Ep
2]

I1.3 12 Tema. TpuroHomerpuyeckue ypaBHeHHsI U HEPABEHCTBA.
IIpumepHbIH NepeyeHb 3aJaHUI

2) [-3;1]U[4:5];

(-3-1); 4 [14].

3 1) y:ZCos(x—%); 2) y:ZCos(x+%);

3) y=2+cos(x—%);4) y:2cos(x—%).

1 BapuanT

1. Beruucaure: arcsin (%) + 2arctg(-1)

T T
1) —; 2) ——;
)6 ) 6

2. Bbruuciaure:

57

2) —

$§£;

4) —r.
5 )

arcos (- g) + 2arcctg(~/3)

7Z- -

3) -

1 1=, : "
12 12 10 12

3. Pemmnte ypaBHeHme: Sinx 1 =0

1)(—1)m(—%)+7zm,m €eZ, 2YmmmeZ;3) ()" %+7zm,m eZ, 4) (-~ %+7zm,m e’
4. Pemmre ypaBHeHue: COS 2X=1

1) 2nmmeZ; 2) %+2ﬂm,meZ; 3) nmm,m € Z, 4) i%+2ﬂm,meZ.

V2
5. Ykaxute ypaBHEHHE, KOTOPOMY COOTBETCTBYET pellieHHEe: X = ——+27mm,m e Z .

J3

Digx=1; 2)cosx=0; 3) sinx=-1; 4)ctgx=?.

3
6. Ha xakom M3 pUCYHKOB ITOKa3aHO PELICHNE HEPABEHCTBA: COSX< <> ?

1) 2) 3) 4)
A A l

q
ffi:l\
a f
f qw - i ko M

=

N r
NNV




l)£+7zm<x(£+7zm; 2) —£+7zm<x££+7zm; 3) 7zm£x££+7zm;
3 2 2 3 3

4)£+7zm Sx(£+7zm.
3 2
8. Pewmnre ypasHeHue: 6Sin>x +sinx —1 =0
_ ()" (= 2) + .
1) (D" (_E) +7mm,m € Z;2) 3) uer xopueit; 4) (-1)" arcsin§ +7zm.
(-1)™ arcsin 3 +7m
9. Pewmnre ypasHeHue: 25in°X -+/3sin 2x =0
X+y=nx

10. Pemmre cucremy:
{sin x+siny =—/3

2 BapuaHT

1. Berumciure:  arcsin (%) +0,5arctg (-+/3 )

/2 T o /4
1) —; 2) —; 3) —; 4)-—.
)12 ) 2 ) 12 ) 12
2. Beruucnure: arcos(—£)+arcctg (i)
2 V3
T 2 i T
1) —; 2) —; 3) —; 4)-—.
) 6 ) 3 ) 6 ) 6
V3

3. Pemute ypaBHeHHe: SINX +7 =0
T T T
1)(—1)’"§+7zm,m eZ;Z)(—l)mEJrﬂm,m ez, 3)(—1)m(—§)+7zm,meZ;4)7zm,meZ.
4. Pemmute ypaBHeHue: Ctg (X+%)=\/§
1)£+7zm,meZ; 2) £+7zm,m eZ, 3) Z+7zm,meZ; 4) —£+7zm,m e’
12 6 2 12

5. Vkaxunre YpaBHCHHE, KOTOPOMY COOTBCTCTBYCT PCHICHUEC: X = % +7mm,m e Z:
Detgx=-1; 2)cosx=0; 3) cosx=-1; tgx =1.

6. Ha kakom u3 pUCYHKOB MTOKa3aHO pElIeHUe HEpaBeHCTBA: SINX 27 ?

1) 2) 3) 4)
\ [ |
NPANYA w {

7. Pemnre HEpaBeHCTBO: CtgX > J3
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1) mn(xé%z+7zm; 2)—%+7zm£x(7zm; 3)ﬂmeS%+7zm; 4)71m£x£%+7zm.
8. Pemute ypaBHEHHE: cos’X - 4sinx + 3=0

T
1) +arccos3+2mm,me Z,; 2) 2 T 3) HET KOpHEii; 4) 27m.

+arccos3 + 2zm

9. Pewmre ypasHeHue: ~/3 sin>x -3sinxcosx =0

X+y=rx
sinx+siny =1

I1.3 13 Tema. IIpumMeHeHUEe NPONU3BOIHOM.
IIpumepHBbIii NepeyeHb 3aJaHUI

10. Pemmre cucremy: {

1 Bapuanr.

1. Haiigure npousBognyto ¢pynkuun  f (x) =x"+ %x“ —2x? +9.

1) 7x®+4x® —4x+9; 2)  7x®+x°—4x;
)7x +x° +4x+9; 4)7x" —x* —4x%

. . X
2. Halinute 3HaueHue Npou3BoAHON pyHKIMH )y = —— BTOuke x, =0.

1) 1; 2) 0; 3) 0,5; 4) -1.

3. Ans kakoii pyHKUIMHU HaiiieHa TPOU3BOIHAS y’ =4y —x2.
4 3 3
X" x X
1) y=12x*-2x;2) y :T—?;B)y =4x* —x*4)y=x" -3
4. Haiigute 3HaueHue yrioBoro ko3(@uiirenTa KkacaTeabHOM, MpoBeIeHHOW K rpaduKy QyHKIUU
f(x)=9x —4x> B Touke c abermccoii X, = 1.

1) -3; 2) O; 3) 3; 4) 5.
5. Haiinute f’(ﬂ),ecnn f(x):xz-sinx.l) —7% 2) 27, 3) -2x.4) 0.

6. Harnmmmre ypaBHeHHE KacaTebHOU K rpaduKy QyHKIHH g(x) =3x% — 2X B TOUKe
¢ abcumccont X, = —1.

Dy=-3x-3;2)y=8x+13; 3)y=-8x-3; 4)y=-8x+I3.

7. HaiinuTe CKOPOCTh M YCKOPEHUE TOYKH B MOMEHT BpeMeHH [ =2C., ecliu OHa JIBHIKETCS
IPSIMOJIMHENHO TI0 3aKOHY X(t) =3t® —t+4 (xoopnuHara X(t) U3MEpSIETCS] METPAX).

v=14% v=352 v=39% v=35"
1) ch : 2) ;4 . 3) ;4 . 4) de :
a=35—2 a=35—2 0236—2 0236—2
c c c c
8. Onpenenure Touky MakcumyMma pyakmun | (X) =3+8x* —x*. y="f '(X)

4
9. o rpaduky nmpou3BoIHOMN HYHKIIUN /\ 1 ﬂ

y="f '(x) YKQKUTE KOJTUYECTBO IIPOMEKYTKOB ' —_
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y6eBanus Gynxmn y = f(x),
10. Haiinute Haubosplee 1 HAaMMEHbIIEe 3HaYCHHE (YHKIIUN
f (x) =x%. (6 - x) Ha IIPOMEKYTKE [— 1;51
5
11. HaiinuTte npou3BOAHYIO PYHKIUU y = (% —12) —ctg2x.
2 Bapmuanr.

1. Haiinure npousBoanyto Gpynakuun  f (X) =3x° + % x®+x*-09.

1) 27x% +x" +3x%;  2)9x® +8x" +3x%;3)27x% + x" —3x% —9;4) 27x° + x® +3x°.

2

2. Haiinute 3HaueHue MPOU3BOAHON QPYHKIIMK ) = al 1 B TOUKE X, = 3.
x—
3 21 3 3
1 ——; 2) —, 3 = 4 -
) -5 2 5 ) 58

3. Jluist kaKkoii GyHKIMK HalijieHa MPOM3BOAHAS )’ = 42x° —sinx.

1) y=7x%+cosx; 2) y=6x"—sinx; 3) y=6x"—cosx; 4)y=7x°+sinx

4. HaiinuTe 3HaYeHHE yriioBoro Ko3dduimenra kacareapbHOH, MPOBEACHHON K TpaduKy (YHKIHH

y= 3x? +1 B TOUKe ¢ abCIUCCOoi x, =-1.1) -6; 2) 4, 3) 6;
f'(0), ecnm  f(X) = X* - tgx. 1) 0; 2)-1;

4) -5.5. Haiigure

3) z;4) - 27 .6. Hanummte

aBHEHHME KacaTeJIbHOH K rpaduk uxoan T (X) =3x* —3Xx B TOuKe ¢ abCuccoi
yp p Yy @y

Xy =—2.

1)y=-9x—6; 2)y=-3x-6; 3)y=9x+16 4)y=9x-6.

7. Halimute CKOpOCTh M YCKOPEHHE TOYKH B MOMEHT BpeMeHHn 1 =1Cek., ecnu oHa ABIKETCS

npamMonuHeitHo mo 3akony  X(t) = 3t° —t +4 (koopaunata X(t) M3MepseTcs B MeTpax).

v=8wm/c v=12u/c V=6m/c v=8wm/c
1) 2 2 2 4) 2
a=18u/c a=18u/c a=8mfc a=17m/c
8. Onpenenure MuHUMYM QyHKIHH | (X) =3x*—4x* + 2. by
9. IMo rpaduky nmpousBoaHO# pyHKIMU y = f ’(x) = &
T T

v

YKQXKUTE JTMHY TIPOMEXYTKA BO3PACTAHHS . /
byHKIMH Y = f(X).

10. Vkaxxute Hanbosbllice 1 HaMMeEHbIee 3HaueHue Gyakun | (X) =X

IPOMEKYTKE [— ZL'4].

11. Berunciure npousBoIHYIO QyHKIIMN '(X) ,ecin g(x)=—cos3x + (4x +5)

I1.3.14 Tema: IlpuMeHeHNe HeNPEPBIBHOCTH U NMPOU3BOIHOM.
IIpumepHBbIii NepeyeHb 32 aHU

1 Bapuanr.

1. HaiiuTe TaHTreHC yria HAKIOHA KacaTenbHOl, IPOBeeHHOI K TpaduKky pyHkmun  y = —0,5x°

B TOUKE X, = —3.
1) -1,5; 2)3; 3)-3; 4)-45.
2. Pemure nepasenctBo:  x° —5x% +4x > 0.
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1) [0; 1]U[4; +o0); 2) (—o0;0)U(L; 4);  3)(—o0;0)U (4;400); 4) (0; 1)U(4; +0).

3. Hanuiite ypaBHEeHHE KacaTenbHOM K rpaduky GyHkiuun f (X) =x*-1
B TOUKE ¢ abcuuccol x, = 2.

Vy=-12x+17, 2)y=12x-17, 3)y=19x-38; 4)y=12x+32.

x*(x—3)

x-1

1) (- 0;0]u (€3} 2) [0;1) U [3,+0); 3) (3] L {0}; 4) (1;3) {0}

4. Pemnte HEpaBEHCTBO <0 MeroIoM HHTEpPBAJIOB.

5. Haiiiute CKOpOCTh M YCKOpEHHE TOYKH B MOMEHT BpeMeHH { = 1Cek., eciiu OHa JBIKETCS
TIPSIMOJIHHEHHO 1o 3akoHy X(t) =5t +t° —1 (koopmumara X(t) m3Mepsercs B MeTpax).

v=8m/c 2)V=7M/C _ 3)V=5M/C _ 4)V=7M/C

1) ; ; : .
026/‘4/02 a=8mlc? a=8mlc? a=11ulc?

6. Onpenenute abcuKcchl TOUEK, B KOTOPBIX YIIIOBOM KOO HUIIMEHT KacaCTeIbHOU K rpaduKy
byHKIUHA
y =1-2sinx paBeH 2.

T

1) x=n+2nn, neZ;Z)x=(—1)K( j+7z7<,KeZ;3)x=i2§+2m<,KeZ; 4)x=1-2sin2.

(o3}

)+6) 0, rtme  f(x)=x>-12x+09.
[-6-2)u(24)  3) [22]uld0);  4) (-6-2]u[24)

7. Pemnte HepaBeHCTBO (

F(x
4\
1) (~o0;-6)U[-2;2] U (4+0);  2)

8. Beruncnure ¢ momMonipo GopMyI IpruOIMKEHHbIC 3HAYCHUST BRIPAKEHHIA:

a) (1,001)™; 6) 4/0,98.

2 Bapuanr.
1. HaiiuTe TaHTeHC yria HAKIOHA KacaTenbHOl, IpOBeeHHOI K TpaduKky dyHkmun y =3x° +1 B
Touke x, =-—1.
1) -6; 2) 4, 3) 6; 4) -5.
2. Pemmure HepaBenctso:  x* —5x° +4>0.

D(-2-)U@EL2) 2)[-2-1UL2] 3).(-2-1)U(=L12) 4).(-0—2)U(-11)U(2+0)
3. HanmmmmmTe ypaBHeHHe KacaTenbHOH K TpaguKy GyHKIMH = x° —3x

B TOYKe ¢ abcruccoit x, = —2.

D.y=-9x-6. 2).y=-3x—-6. 3).y=9x+16. 4).y=9x-6.

x%(x+3)
1)(=30)U[L+0) 2)(-o0;-3)U[L+0) 3)(~0;-3)U(L+0) 4).(-o0;-3)U (01}

4. Pemmte HEpaBEHCTBO <0 MeTo/10M WHTEPBAJIOB.
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5. HaiinuTe cKOpOCTh M YCKOpEHHE TOYKH B MOMEHT BpeMeHH { = 1 Cek., eciii oHa ABHKETCS
IPSIMOJIMHENHO IO 3aKOHY x(t) =3t° —t +4 (xoopaunata X(t) nU3MepseTcs B

METPax).

v=8uwm/c v=12m/c v ="6m/c v=8m/c
‘a=18m/c? Ta=18m/c* Ta=8m/c* ‘a=17m/c?*
6. Onpenenure abCIMCCHI TOUEK, B KOTOPBIX YTIOBOH KOA(P(GUIIMEHT KacaTelbHOU K rpaduKy

byHKIUHA
y=2sinx+1pasen 2.

1)..x:(—1)'(+1%+mc,1<ez. 2)..x:i%+2m<,1<ez. 3).x:(—l)K£+7ZK‘,K‘€Z. 4).x:£+27z/<,KeZ.

(4 - x)(2 + x) 50

f'(x)
D[-2-1)U(-10) 2)(-o0;-2]U(-L0)U[4;+0). 3)(-2-1]U[0;4]} 4)[-2-1)U(0;4]
8. Beruucaure ¢ momonibio hopMyi IpUOIHKEHHbBIE 3HAUCHUS BHIPAKCHUIA:

a)~/1,02. 6)(0,98)*.

7. Pemitre HEpaBEeHCTBO rae f (X) =2x% +3x°%.

I1.3.15 Tema: O0béMBbI TeJI
IIpumepHbIH NepeyeHb 3aJaHUM
Bapuanm 1

1. Paouyc ocHosanus yurunopa omHocumcs K e2o evicome kax 1:2. Hauioume

00béM YuruHopa, eciu OuazoHamb e2o ocesozo ceuenus paswa 10+/2 .

2. Cmopona ocHo8anus NpaeuibHOL 4emblpexy2onbHou nupamudsbl pasia 43 .
Haiioume 06vém nupamuosi, eciu eé Ookosas epanb cOCmasisiem c

nI0CKOCMbI0 0CHOBaHus yeon 60 °

3. ITnowaow ocesoco ceuenus xomyca pasua 30, a niowadv e2o OCHOBAHUSL
pasna 25 7C . Hainloume 06vém Komyca.

4. B ky6 enucam wap. Hatioume o6vém wapa, eciu 00vém Kyoa pasen 24.
Bapuanm 2

1. Paouyc ocnosanus yununopa omuocumcs K e2o evicome kax 1:2. Haiioume

00béM YUIUHOPA, eciu OUazoHalb e20 0ce6020 ceyenus pasha 14~/2 .

2. Cmopona ocHo6anus npasuibholl 4emvlpexy2oibHol nupamudst pasha 63 .
Haiioume 06vém nupamuosi, eciu eé OOKosas epamb COCMABIAEN C

NIOCKOCMbIO OCHOBaHUsL Yeor 60 °
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3. ITnowaow ocesoeo ceuenus konyca pasua 24, a niowads €20 OCHOBAHUSL
pasua 36 7C . Haiioume o06vém KoHyca.

4. B ky6 enucan wap. Haiioume ob6vém wapa, eciu 06wvém kyoa pasen 30.

I1.3.16 Tema: IlapanieJbHOCTb NPAMBIX M IJIOCKOCTEMH

IIpuMepHbIii NepeyeHb 3aJaHUI

1. OcnoBanue AD Ttpaneunu ABCD nexut B mimockoctu o. Yepe3 ToukuB u C npoBeJeHbI
napaJelibHble IpsMble, IIEpECceKaoue MJI0CKOCTh 0 B TOUKax £ u F cooTBeTCTBEHHO.

a) KakoBo B3anMHoe nonoxxenune npaMeixEF u AB?

6) Uemy paBeH yroia Mexay HOpsaMbIMUEF u AB, eciu Z ABC = 150° Tloscuure.

2. Jlan mpocTpaHcTBeHHBIN ueThipexyroiabHuk ABCD, B kotopom auaronanu AC u BD paBHbI.
CepenuHbI CTOPOH 3TOT0 YETHIPEXYIOJIbHUKA COEIUHEHBI ITOCIEA0BATEIBHO OTPE3KaMHU.

a) BeimosnHuTe pUCYHOK K 3a/1a4e.
0) Jlokaxxute, 4TO MOIYYEHHbIN YEThIPEXYTOIbHUK €CTh pOMO.

BapuanTt Il

1. Tpeyronbauku ABC u ADC nexaT B pa3HbIX IJIOCKOCTAX U MMEIT o0uryto ctopoHy AC.
Touxka P — cepeauna cropons! AD, a K — cepenuna croponsr DC.

a) KakoBo B3anmHoe monoxxenue npsamoix PK u AB?

6) Uemy paBeH yroa Mexay npsMeiMu PK u AB, ecnu ZABC =40° u £ BCA = 80°?
[Toscuure.

2. Jlan mpocTpaHCTBEHHBINH ueThlpexyronbHUK ABCD, M u N — cepenunsl CTOpoH AB u
BC coorBerctBenno; £ €CD, K €DA,DE:EC=1:2,DK:KA=1:2.

a) BeimosiHuTe pUCYHOK K 3a/1a4e.

6) Hokaxwure, uto yeTbipexyroibHUK MNEK ectp Tpamnenusi.

I1.3 15 TEMA: TAPAJJIEJIBHOCTD IIJIOCKOCTENM. TETPADIP U
ITAPAJIVIEJIEITMIIE L.

IIpumepHBbIii NepeyeHb 3aaHU
Bapuanrt |
1. TTpsimbie @ u b nexxat B mapayuieNbHBIX UIOCKOCTSX o M 3. MOTYT JIM 3TH MpsIMbIE OBITh:
a) MapaljiesIbHbIMU;
0) CKpemuBarOIUMHUCS?
Crenaiite pUCYHOK JUIsl KQXK10T0 BO3MOYKHOTO CITydasl.

2. Yepes ToukyO, JeKAIIYIO MEXIY MapauIeIbHBIMHU IIOCKOCTSIMH 0. ¥ 3, TPOBEACHBI mpsmbie |
u m. Ipsmas | nepecekaer iockoctd o U B B Toukax A3 U A, COOTBETCTBEHHO, MpsiMasi M — B
Toukax By u B,. Haitnure nmunHy otpeska 4287, ecnu A1B1 =12 cm, B10 :OB; = 3 : 4.
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3. Uzobpasure mapamnenenurnenq ABCDA;BiCiD; u mocTpoiite ero ceueHue MIOCKOCTHIO,
npoxosmiei uepe3 Touku M, N u K, sBistomuecs cepeaunamu pedep AB, BC u DD;.

Bapuaunt Il

1. ITpsimbie @ u b nekar B epeceKaroIuxcs INOCKOCTIX o U 3. MOTYT J 3TH TPSMbIC ObITh:

a) MapaJiyIeIbHBIMU;
0) CKpemuBaroIUMucs?
Crenaiite puCYHOK ISl KQXKJIOTO BO3MOXKHOTO CITydasl.

2. Yepe3 Touky(O, He JEXKaUlyl0 MEX1y NapajuleJbHBIMH IUIOCKOCTSIMU O U [3, IPOBEAECHbI
npsivbie | 1 m. Ipsimas | nepecekaer mockoctu o u B B ToUkax A; 1 A2 COOTBETCTBEHHO, IIpsiMast M
— B TOUKax Bj u By. Haiinute nnuny otpeska A1B1, ecnu A2B2 = 15 cm, OB1 :OB, =3 : 5.

3. N3obpasure terparap DABC u mocTpoiiTe ero cedeHHe IUIOCKOCTBhIO, MPOXOAAIICH uepes
toukr M u N, siBistronmecs: cepenuaamu pedep DC u BC, u touky K, takyro, uto K €DA, AK :KD

=1:3.
1.3 16 TEMA: NEPIIEHIAUKYJ/JSAPHOCTD IIPAMBIX U IJIOCKOCTEM

IIpumepHbIii NepedyeHb 3a4aHUl
Bapuanrt |

1. [lnaronans xkyba paBHa 6 cM. Haiigure:

a) pebpo ky0a;
0) KOCMHYC yIiia MEXAy JIUaroHajablo Ky0a M MIOCKOCTHIO OJHOM M3 €ro rpaHei.

2. Cropona AB pom6a ABCD pagna a, onun u3 yrios paseH 60°. Uepes cropoHy 4B nposesieHa
a

TUTOCKOCTH 0L HA PACCTOSIHUN 2 o1 Touxn D.
a) Haitnute paccrosinue ot To4kuC 10 MIIOCKOCTH Q.
6) Iloxkaxxure Ha  puUCYHKE  JMHEWHbBII  yronm  aByrpanHoro  yrma  DABM,

M €aq.
B) Haiijiute cuHyc yriia Mexay IIOCKOCTBIO poMOa U IIIOCKOCTBIO 0.

Bapuaunt Il

1. OcHoBaHHeM MpsAMOYT'OJILHOTO napajjejicnmIicia CIIYKUT KBaapar, AuaroHalib

napajienenurneia papaa 2V 6 CM, a ero m3MmepeHus otHocstcs kKak 1 : 1 : 2. Haligure:

a) HU3MCPCHUS MapPAJUICIICIIUIICA,
6) CHHYC yrIJia MCXKIY AUArOHAJIbIO IMapaJUICIICTIMIIC/Ia U IIJIOCKOCTBIO €0 OCHOBAHUA.

2. Cropona xBagpata ABCD paBHa a. Yepe3 cropony AD mnpoBeneHa MIOCKOCTh O Ha
a

paccTOSTHUU 2 OT TOYKH B.
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a) Haitnute paccrosiaue ot ToUkuC 10 TIIOCKOCTH Q.

0) Ilokaxxure Ha  pHCYHKE  JHHEHHBIM  yronm  nByrpanHoro  yria  BADM,
M €.

B) Haiinure cuHyc yriia Mexay MIOCKOCTbIO KBaJpaTa U MIIOCKOCTHIO (L.

I1.3.17 TEMA: MHOT'OI'PAHHUKHN

IIpuMepHbIii NepeyeHb 3aJaHUI
Bapuanrt |

1. OcHoBanuem mmpamunbel DABC  saBmsiercs mpaBuibHBIN TpeyroidbHUK ABC, cTOpoHA
KoTOporo paBHa a. Pedpo DA nepnennukynsipao k miaockoctu ABC, a mnockocts DBC cocraBmser
¢ iockocthio ABC yron B 30°. Haiinure miomaas 60KOBOM MOBEPXHOCTH MTUPAMHMIBI.

2. OcnoBanueM npsimoro mapaenenunena ABCDAB1C1D; ssisiercs pom6 ABCD, cropona
KOTOpOTro paBHa a u yroi paBeH 60°. [Litockocts AD;C; cocTaBIsSIeT ¢ IIIOCKOCTHIO OCHOBAHHMSI YTOJI
B 60°. Haiiaure:

a) BBICOTY poM0a;

0) BBICOTY MapasuieNenuIena;

B) IJIOMIA](b OOKOBOM MOBEPXHOCTH MapaJUICIICIIUIIC/A;
T') TUIOIIAb MOBEPXHOCTH NapaljieNieHIe a.

Bapuaunt Il

1. OcnoBanuem nupamuasl MABCD ssisiercst kBanpar ABCD, pedpo MD neprieHAuKyISIpHO K
iockoctd ocHoBanusi, AD = DM = a. HaiinuTe niomiaib TOBEpXHOCTH MUPAMUIBI.

2. OcHoBanuem mpsmoro mnapamnenenunena ABCDA;BiCiD; sBnsercs mnapamienorpamm

ABCD, cTOpoHBI KOTOPOTro paBHEI a ¥ 2 U 2a, ocTpblil yroia paBeH 45°. BricoTa napamienenumnena
paBHa MEHbIIIEN BBICOTE Mapasuienorpamma. Haiioure:

a) MEHBIITYIO BBICOTY MapasuieIorpaMma;

0) yroa Mexay miockoctbio ABC1 1 TIIOCKOCThIO OCHOBAHMS;
B) TUIOIIAh OOKOBOI MOBEPXHOCTH MapaljieNienumnea;

T') TUTOIIAb TOBEPXHOCTH NapalyieieHIe .
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3.3axaHus NJ1s1 NPOMEKYTOYHOM ATTECTALMH — IK3aMEH

Teopernueckoe 3axanue Ne 1
IIpuMepHBIN epeYeHb BONPOCOB:

CoNOR~ODE

3anuumTe MHOKECTBO HATYPaIbHbBIX YHUCEIL.

3anummre GopmyTy YETHOTO YHUCIA.

3anummre GopmMysy HEUETHOTO YUCIA.

3anumuTe MHOKECTBO LIEJIBIX YHCEL.

3anumuTe MHOXKECTBO PALlMOHAJIBHBIX YHCEIL.

CdopmynupyiiTe CBOMCTBO pallMOHAIBHBIX YHUCEN.

ChopmynupyiiTe OCHOBHOE CBOHMCTBO JIPOOH.

Chopmynupyiite npaBUiio CIOKEHHUs ApoOeH ¢ pa3HBIMU 3HAMEHATEIISIMHU.
ChopmynupyiiTe mpaBUiI0 YMHOKEHUSI OOBIKHOBEHHBIX JPOOEH.

10 Cdopmynupyiite mpaBuiIo Aea€HUs OOBIKHOBEHHBIX JIPOOEH.

11. TaiiTe onpenenenrne apupMeTUYECKOro KBaJPATHOTO KOPHSI.
12.Chopmynupyiite cBoiicTBa apu(hMETHIECKOTO KBAAPATHOTO KOPHS.
13./laiiTe moHATHE UPPAIIIOHATHHOTO YHCIIA.

14 .3anummnTe MHOKECTBO JEHCTBUTEIIHLHBIX YHCE.

15.JlaiiTe moHATHE TPUOJIMIKEHHOTO YHCIIA.

16.[lafiTe onpeaencHue aOCOIIOTHON MOTPEITHOCTH.

17.latiTe onpeaeieHUE OTHOCUTEIHLHON TOTPEITHOCTH.

18.CdopmynupyiiTe onpesenenne KopHs N-oii CTENEHU.

19.Pacckaxxute CBOWCTBO O BO3BEJIEHUH KOPHS N-0i CTENEeHU B N-yIO CTETEHb.
20.PacckaxuTe CBOMCTBO KOpHS N-OW CTEMEHU U3 MPOU3BEICHUS.
21.PacckaxuTe CBOMCTBO KOpHS N-OW CTEMEHU U3 OOBIKHOBEHHOM JIpOOH.
22.PacckaxxuTe CBOMCTBO KOPHS N-OW CTEMEHU O MSUCTBHIX ¢ TTOKa3aTesieM

KOpHS.

23.PacckaxuTe CBOWCTBO 00 M3BJICUEHUH KOPHS N-0il CTENIEHU U3 CTETICHHU.
24.PacckaxuTe CBOMCTBO 00 HM3BJICUCHUHN KOPHS U3 KOPHS N-OU CTETICHH
25.PacckaxuTe CBOMCTBO O CPaBHCHUM KOpHEH OJMHAKOBOM CTETICHH.
26.PacckaxuTe CBOWCTBO 00 M3BJICUCHUH KOPHS N-0i CTETIEHU U3 CTETICHH,
MOKa3aTeslb KOTOPOU JIEHUTCS Ha MOKa3aTelbh KOPHS.
27.ChopmynupyiTe mpaBUiIo BO3BEACHUS KOPHS N-0il CTETICHU B CTETICHbD.
28.ChopmynupyiiTe TpaBUiIo YMHOKEHHsI KOPHEH N-0ii CTETICHHU.
Chopmynupyiite mpaBuiio AejeHUs KOPHEH N-0if CTENeHU.
29.ChopmynupyiiTe TpaBuiIo U3BJICUYCHUSI KOPHS N-OW CTEMEHU U3 KOPHSI.
30.3anumuTe GopMyITy BHIYMCIEHUS CTETIEHU C MIOKa3aTesieM, paBHbIM 1.
31.3anumuTe GopMyITy BHIYMCIEHUS CTETIEHHU C MOKa3aTesieM, paBHbIM 0.
32.3anummte GopMysTy BO3BEJEHHUS YKCIIa B CTETNIEHb C OTPUILIATEIHHBIM
MOKa3aTelIeM.
33.3anummte hopmyy BO3BEJAEHHUS IPOOU B CTEMEHb C OTPUIIATEIILHBIM
MOKa3aTelIeM.
34.3anummte GopMyTy BEIYUCICHUS CTETICHHU C APOOHBIM MOKa3aTeIeM.

35.ChopmynupyiiTe CBOMCTBA CTENEHHU C ACHCTBUTEIBHBIM MOKA3aTEIEM.
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36.ChopmynupyiiTe mpaBUiIO YMHOXKEHHS CTENIEHE ¢ OJMHAKOBBIMU
MOKa3aTeJIsIMH.

37.ChopmynupyiTe mpaBuiIo JeICHUs CTENEHEN ¢ OJJUHAKOBBIMU
MOKa3aTeJISIMH.

38.ChopmynupyiiTe akCHOMBI CTEPEOMETPHUH U MPOCTEUIIINE CIACACTBUS U3
HUX.

39.ChopmynupyiiTe onpeeicHre mapajuIeIbHBIX MPSIMBIX B TIPOCTPAHCTRBE.

40.ChopmynupyiiTe onpeneacHue IpsiMOn, TapaJIeIbHOU MIOCKOCTH.

41.ChopmynupyiTe orpenescHue napayiebHbIX TIOCKOCTEH.

42.ChopmynupyiTe orpenesacHue NpsiMoid, NepreHIuKyIIPHON MIOCKOCTH.

43.ChopmynupyiTe TEOpEeMy O TpeX MEePICHINKYIIpax.

Teopernueckoe 3axanue Ne2

IIpumepHbIN NepeyeHb BONPOCOB:

1. JlaiiTe onpenenenue BekTopa. Pacckakure mpaBuiia BRIMOJIHEHUS ACUCTBUH C
BEKTOPaMHU.

2. CpopmynupyiiTe onpeeneHne KOJUIMHEApPHbIX BEKTOPOB, KOMIUIAHAPHBIX
BEKTOPOB.

3. 3anummTe GOpMyITy I BEIYUCICHUS IIMHBI BEKTOPA, YTIIa MEXIY

BEKTOpPaMHU.

. JalUIIUTE YpaBHECHUE MPSIMOM, MPOXOISIIEH Yepe3 IBE JaHHBIE TOUKHU.

. 3anumure Gpopmyny KOpHEW ypaBHeHUs x™ = b.

. 3anumute popMyity KOpHEH ypaBHeHUs x™ = b, €CJIM N — YETHOE YUCIIO.

. 3anuuiute GopMyity KOpHEH ypaBHeHUs x™ = b, €CJIM N — HEYETHOE YHCIIO.

. Chopmynupyiite ornpeaeneHne nppaloHaIbHOTO YpaBHEeHUs. PacckaxuTe

IUIaH PELIEHUS UPPALIMOHATIBHOTO YPAaBHEHHS.

9. Copmynupyiite onpeaeneHne noka3aTelabHOro ypaBHeHus.Pacckaxure mian
peuIeHusl NpOCTEHIIEr0 NOKA3aTeIbHOTO YPABHEHUS.

10.I1lepeunciute METOABI PELLICHUS MTOKA3aTEbHBIX YPAaBHEHUH.

11.PacckakuTe IJIaH pelIeHus MOKa3aTeJIbHOTO YPaBHEHUSI CTOCOOOM 3aMEHbI
MIEPEMEHHOM.

12.CpopmynupyiiTe onpeaeneHne neprneHIuKyIsIpHbIX TLIOCKOCTEH.

13.ChopmynupyiiTe onpeaeieHre moka3aTeaIbHOTo ypaBHeHUs. PacckaxuTe
IUJIaH pelIeHus] MPOCTEHIIEro MOKa3aTeIbHOIO YpaBHEHUS.

14.PacckaxkuTe IJIaH pelieHnus MOKa3aTeJbHOIO YPaBHEHUSI CTOCOOOM 3aMEHbI
IIEPEMEHHON.

15.CdopmynupyiiTe ornpeaesieHne Moka3aTeabHOro HepaBeHcTBa. Pacckaxure
IUIaH pelIeHus] MPOCTEHIIEro NOKa3aTeIbHOrO HEPaBEHCTRA.

16.JlaiiTe onpenenenue jgorapudma yucia. [IpuBenure npumepsl.
Cdopmynupyiite cBoiicTBa JIorapu(moB.

17.3anummure Gopmyiny npuBeneHus jgorapudma K HOBOMY OCHOBAHHUIO.
3anuinuTe OCHOBHOE JIOTapu(PMUUYECKOE TOXKIECTBO.

18.Chopmynupyiite onpezeneHue JorapupMUIecKoro ypaBHEHHUS.

19.PacckaxuTe MjaH peleHnus IpoCcTeHIero JorapuMUIecKoro ypaBHeHHs.

coNOoO O~
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20.Copmynupyiite onpenenaeHre JorapupmMudeckoro HepaBeHCTBa.

21.PacckaxuTe TUIaH pelieHusl MpOoCTEHIIero JIorapu(pmMruiueckoro HepaBeHCTBA.

22.]1aiiTe onpeneneHue eTMHUIHON OKPYKHOCTH.

23.laliTe onpeneneHue yriia moBOpOTa TOUKH €IMHUYHON OKPYKHOCTH.

24.JlaiiTe onpeeneHus] TPUTOHOMETPUYECKUX (DYHKIIUMA YUCIOBOIO apryMeHTa.

25.PacckaxuTe cBOMCTBA (DYHKIIUU y = COSX.

26.Pacckaxxute cBOWCcTBA (DYHKIIUH Y = sin x.

27.Pacckaxute cBoicTBa (PyHKIIUMH Yy = tgX.

28.3anuuTe TabNIMIly 3HAYCHUN TPUTOHOMETPUUYECKUX (PYHKIMIA Ui yTIIOB B

307, 45, 60

29.3anuimTe OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA.

30.3anuiuTe TPUTOHOMETPUIECKHE (PYHKIIMKA CyMMBI M Pa3HOCTH apryMEHTOB.

31.3anumuTe TPUTOHOMETPUUECKHE (PYHKIIMH yIBOEHHOTO apryMEHTAa.

32.3anummTe GopMyIibl TpeoOpa3oBaHus CyMMBI (Pa3HOCTH) ABYX (DYHKIIHIA B
IIPOU3BE/ICHUE.

33.PacckakuTe mpaBUIIO MPUBEACHUS YIJIOB K BUY 0 < a <

B |

34.]latiTe onpenencHe apKCUHYCca YUCIa.

35. [lafiTe onpeneneHne apKKOCHHYCa YUCa.

36.JlaifTe onpezeneHne TPUTOHOMETPUIECKOTO YPaBHEHHUS.
37.3anummte GopMyity KopHel ypaBHerus SinxX = 0.
38.3anummTe GpopMyiy KopHelt ypaBHeHust cos X = 0.
39.3amnummmte GopMyIty KOpHeH ypaBHeHHs SinX = 1.
40.3anummte hopMyity KOpHEH ypaBHEHHs cOS X = |
41.3anummre GopMyiTy KOpHE# ypaBHEeHHUs SINX = a.

42 3anumute hopMyiny KOpHEH ypaBHEHHsST COS X = a.
43.3anummute popmMyny KopHel ypaBHeHHs {gX = a.

IIpakTHueckoe 3axanue Nel
IIpumepHbIN NepeyeHb 3aJaHUHI:

1. BeImonaure neicTBus:
4 0

o () oo ()

2. BBIHOHHI/ITe ACUCTBUAA.
—0.5
(3 )
( 2

= 0 1
: (l) -0,172:(0,81) =
. Beraucnure: |I3i+ ﬁ —0,53/27-125-8+3/(5)3 — /3%

12

. Pemmre ypasuenne: a) x° = 64; 0) x* = 625.

. Pemure ypasuenue: a) x° =7; 0)x® =9

; 6)@=@-

32; 6) 723 = —409,
64

. Pemute ypaBuenue: a) 16* =

e | =

3
4
5. Pemmre ypaBHenue: a)x°> = —243; 6)x* = —25.
6
7
8

Pemmre ypaBHeHne: a) 427>



Pemmre ypaBHEHHE: a) §¥-+20 _ 1.  g) 3621 =,

9. Pemmre ypaBHenne: vV4x+ 8 = v/3x— 2.

10.Pemmte ypaBaenue: VxZ — 3x — 7 = 0.

11.PemuTe ypaBHEHHUE: a) 5vVx— 7 =3yx
12.VupocTute BeIpaxenue: v a2b* — i/ a3bs.
13.Vpocrute Bepaxenne Va* - yatl.

14.Yupocture BbIpaKeHUE: V50— ¥3—-6vV2+ V24448

a|/27a®
15.¥YnpocTture BeIpakeHHE ' e

16. CpaBHHTE BBIpOXCHHS: A ) V2 u¥3; ¥5 u V.
17.CpaBHuTE BBIpaKEHUS V3, V2u *§/100.

2 9 2
18.Ympocture: a) ('-J3a) ; 0) (5(1 -ﬁ)z.

19.HaiinuTe 3HaueHue BeIpakenus 273 - 2707 . 407

20. Haitinure 3HaueHHE BHIPAKEHUS 8_§ : lﬁi V2.

21. BeiHecuTe MHOKUTEIb U3-T10/] 3HaKa KOPHS  a) V@; 6) {24,

22. BeiHecHuTe MHOKUTEIb U3-T10/] 3HaKa KOPHS a) \J25a3 ; 0) $/405a8.
23. BHecuTe MHOKUTENH TIOJT 3HAK KOpHS: a) 2 a) 2/5 6) i V12

24. BHecHTe MHOKUTEID ITOJ] 3HAK KOPHS: a) 5xV 2X 6)2mYy3m.
25. Pacrionoxute uncna B nopsyike Bospacranus: V3, V4 u V18.

26. Pacnosroxure 4nciia B opsaake yObIBaHUS: {{‘_1; V3 u V2
p y

27.Pemnte ypaBHeHHE: 557 + 5% = 130.

28.Pemnte ypaBHeHue: 377 —28-3 49 = 0.

4—Ix
1
29.Pemute HepaBEHCTBO: (5] > 9.

30.Pemmte HepaBeHcTBO: (0,8) = g,
31.Beruucnure: a) log;27 —log=49; 6) log,.log,8.

32.Berunciure: a) log, 9 +2log, 2; 6) 1g+/30 —1g+/3.
33.Brruncnure; 5981071 4 pleE: s +3,

34.Pemmre ypaBuenue: log(x® —9) = log(4x + 3).
35.Pemmre ypaBuenue: log®x — 2log, x — 3 = 0.
36.Pemmte HepaBeHCTBO: log;(4x+ 5) < 2.
37.YmpocTure BeIpaskeHne: tg’a + sina — ——.

cosT &

5in 50 +sinl0

38.Breruucimure:

cos25 -coe5 +sin 25 -Ein 5

. 1
39.PemmTe ypaBHEHHE: sin X cosx = -

40.Pemure ypaBHeHHE: 2cos’x —S5cosx+ 2 = 0.

41.]lokazaTh, 4TO TpeyrojabHuk ¢ BepmmHamu A (3; -1; 6), B (-1; 7; -2), C (1; -3;
2) npsIMOYTOJIbHBII.

42.0OnpenenuTh KOOPIAWHATHI Havyalia U KoHLa otpe3ka AB, kotopsiit Toukamu C
(2;0; 2) m P (5; -2; 0) pa3aeneH Ha TPU paBHBIE YACTH.

65



Bonpocel /151 NOATOTOBKY K MUCLMEHHOMY 3K3aMeHY.

Teopernueckoe 3axanmne Ne3
IIpuMepHBIN NepeYeHb BONPOCOB:

=

JlaTh NOHATHS HE3aBUCUMOW BEIIMYHUHbBI; 3aBUCUMOMN BEJIMYUHBI.

2. Maiite onpenenenue ¢yHkiun. [laiite moHsTHE 00JIACTH OMPEICTCHUS
¢bynkiun. [laiite noHsTHe 0061aCTH 3HAYCHUST (YHKITHH.

3. Haiite monstue Hyns GyHkuuu. JlaiiTe onpeneneHre 4eTHON QyHKITUH.
JlaiiTe onpesenenne HeueTHOW (QYHKIUU.

4. Jlaiite onpeneneHue nepuogudeckoil pynkuuu. [Jaiite nonstue
B3aMMHO OOpAaTHBIM (DYHKIIHSIM.

5. [aiiTe onpenenenue Bo3pacraromieil QpyHKIMK Ha TpoMexyTke. Jlaiite
orpeeseHue yobIBaromen (QyHKINHU Ha TPOMEKYTKE.

6. [Haiite onpenenenue rpaduka QyHkiuu. Jlaiite moHsATHE TPOMEKYTKA
MOCTOSTHHOTO 3HaKa (PYHKIIHH.

7. JaiiTe onpeneneHue JMHEHHON QYHKIIUU U PACCKAXKUTE €€ CBOMCTRA.
Jaiite onpeeneHue KBaApaTUYHON (PYHKIIMU U PACCKAKUTE €€
CBONCTBA.

8. Haiite onpenenenne GyHKIIUN 0OpaTHON MPOMOPIUOHAIBHOCTH U
PACCKaXXUTE €€ CBOMCTBA.

9. ChopmynupyiiTe onpeieieHNe oKa3aTeabHON GyHKIIMN. OnUImTe
rpaduk nokazareabHol GyHkiuu. ChopmyaupyiiTe CBONCTBA
MoKa3aTeabHON (DYHKIUU.

10. Hatite onpeaeneHue npeaena GyHkuuu B Touke. ChopmynupyiTe
OCHOBHBIE TEOPEMBI O TIpeAeIax. JaluIIUTE MePBbIA U BTOPOU
3aMedaTeIbHbIE PEEIbI.

11.JlaiiTe MOHATUS PUPAIICHUS APTYMEHTA U TIpUpAIEHUs DYHKIIHH.
JlatiTe onpeeneHue MPOU3BOIHON (DYHKITUU B TOUKE.

12.Copmynupyiite npasmia qudpepeHnupoBanus. 3anuIInTe
MPOU3BOIHBIE HEKOTOPBIX 3JIEMEHTAPHBIX (QYHKIIUM.

13.3anummre GopMyIibl MPOU3BOAHBIX MTOKA3aTEILHOU U
norapudmMuyeckor GpyHKUMA. 3anumure GopmMyry Iporu3BOIHON
HKCIIOHEHTHI.

14 . 3anummre Gpopmyny IpOU3BOIHON TPUTOHOMETPUUYECKUX (HYHKIIUM.

15.Copmynupyiite puznueckuii cMbICa IEPBOM (BTOPOI) IPOU3BOIHOM.
ChopmynupyiiTe TeOMETPUUESCKUNA CMBICIT TTPOU3BOTHOM.

16.3anumure ypaBHEHUE KacaTeIbHOM, MPOBEACHHOU K rpaduky
byHKIINN.

17.]1aiiTe nousatue cinoxxkuoi ¢pyukiuu. [IpuBeaure npumepsl. 3anuuinTe
dbopMyITy IPOU3BOAHOMN CIOKHON PYHKIINU.

18./laliTe onpeneneHne KPUTUYECKON TOUKH (PYHKIIHH.
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19.JlaiiTe onpenesieHUs TOYKM MAaKCUMyMa (DYHKIIMM 1 MaKCUMyMa
dbynkuuu. Jlaiite onpeaenenne TOUKM MUHUMyMa QYHKLIUH U
MUHUMYMa (GYHKIIUU.

20.Chopmynupyiite mpusHak Mmakcumyma ¢pyHkimuu. ChopMmynupyiTte
MPU3HAK MUHUMYMa QYHKIIUU.

21.PacckaxuTe TU1aH uccineqoBaHusl GyHKIIMA Ha SKCTPEMYM.

22.]laliTe onpeneneHne Bo3pacTaromie PyHKIMN Ha MpoMexyTke. JlaiiTe
ornpejeneHne yObIBaromeil (PyHKINN HA TPOMEXKYTKE.

23.Cdopmynupyiite npusHak Bo3pactanus pynkuuu. Chopmynupyiite
npU3HaK yObIBaHUS (PYHKIIHH.

24 PacckaxuTe MJIaH UccleoBaHus (pyHKIIMKM HA MOHOTOHHOCTD. JlaiiTe
OIpe/ieNIeHNE TOUKe mepernoa.

25.PacckakuTe miiaH uccieAoBanns (PyHKIMU C TTOMOIIBIO TPOU3BOIHOM.

26.PacckakuTe Mmj1aH peuieHus 3aa4d Ha HaXOXKJAEHHE HauOOJbIIEro U
HAaUMEHBIIIETO 3HAYEHUHN (PYHKIIMU HA OTPE3KE.

27.[laliTe onpeseneHue nepBooopasHon GyHKIIMU HA IPOMEKYTKE.
Cdopmynupyiite cBoiicTBa IepBOOOPA3HON. 3aUIIUTE TAOJIUILY
NepBOOOPa3HbIX.

28.PacckaxuTe TUIaH UHTETPUPOBaHUS PYHKIIUU TAOJIUYHBIM CTIOCOOOM.
Pacckaxxute miuaH uHTErpupoBanus PyHKINU 10 YacTsIM. Pacckaxkure
IJIaH UHTETPUPOBAHMS (PYHKIIUU CITIOCOOOM MOJICTAHOBKH.

29./laiiTe OHATHE ONPEACICHHOTO HHTErpajia. 3anmumuTe GopMyTy
Herotona — JleitOuuia.

30.ChopmynupyiiTe onpeaecHIe KPUBOJIMHEHHON TPAMCIINK U 3aITUIITUTE
(dbopMyIly BEIYUCIICHUS €€ TUIONIaIH.

31.laifTe moHSATHE TPU3MBI U €€ dJIEMEHTOB. J{aliTe MOHATHE TUPaMUIBI U
ee 2JIEMEHTOB.

32.JlaiiTe MOHATHE IUIMHIpPA U €ro dJIEMEHTOB. [laliTe MOHATHE KOHYyCa U
€ro JIEMEHTOB.

33. Jaiite monsitue cdepsl. Jlaiite onpeneneHue mapa u ero JIEMEHTOB.

34.3anummTe (GopMyITy BEIYHCIICHUS OOKOBOM M MOJTHOM MOBEPXHOCTU
npu3Mbl. 3anuunTe Gopmyity BbIUKCICHHUS] OOKOBOW M MOJTHOU
MOBEPXHOCTHU MTHUPAMUJIBL.

35.3anummTe GopMyIly BEIYHCIICHUS] OOKOBOM U MOJHOU MOBEPXHOCTU
KOHyca. 3anumuTe GopMyTy BEIYMCICHHS] OOKOBOM M MOJTHOM
MOBEPXHOCTH IHJIMHAPA.

36.3anummTe GopMyIly BEIYMCIICHUS IOBEPXHOCTU chephl. 3anummTe
dbopmyiy BeIYUCIIEHHUS 00beMa I1apa.

37.3anummte GopMyy BEIYUCICHUS 00beMa MPU3MBI. 3anuimute Gopmyy
BBIUMCIICHUS] 00beMa MTUPAMU/IBI.

38.3anummmTe (GopMyITy BEIYHCICHUS 00beMa MIIUHIPA. 3amuIInTe
dbopMyiy BeIYMCIIEHUsI 00bEMa KOHYCA.

39.3anumuTe GopMyiTy BEIYHCIECHUS 0O0BbeMa 1apa.

40./1aiiTe MOHATHS COOBITHUS, BEPOSATHOCTHU CIIy4alilHOTO COOBITHSI.
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41.ChopmynupyiTe TEOpEMY O CIOKEHUH BEPOSTHOCTEH HECOBMECTHBIX
coOwrTuii. Chopmynupyiite TeopeMmy 00 YMHOKEHUHN BEPOSTHOCTEH
HE3aBHCHUMBIX COOBITHH.

42.PacckaxuTe 0 croco0ax IMpeCcTaBlIeHNs TaHHBIX (Tabnuia, rpaduk,
IarpaMmma).

43.JlaiiTe MOHATHE MTePECTAaHOBKAM; Pa3MEIICHISIM; COUCTAHHUSM.
3anummre GopmyITy ToIcueTa KOJIMIECTBa pa3MeIeHUH;
MIEPECTAHOBOK; COYCTAHUM.

44 3anummute popmyny OuHoma HeroTtoHa.

IIpakTuyeckoe 3axanue Ne2
IIpuMepHBIH NepeYeHb 3aJaHUM

2% 42V = 6;

1. Pemmure cuctemMy ypaBHEHHUI: {3_ 2% _ 9y — 10

Hccnenyiite GpyHKIMIO HA YETHOCTD: y = X + 2X+ 1.
o S+6x
Haiitu obnacte onpenenenuss GyHKLIHUH: Y = ; "
x_

[TocTpoiite rpadpux pyHkuun y = 2%,
[TocTpoiiTe rpadux hyHKIUHU Yy = (1) :

2
Jns nanHOM yHKIMK y = 5X - 2 HalauTe 00paTHYIO (QYHKITUIO.

o 0~ WD

b . {zx+z}'=1ﬂ:
. FeIIuMTe CUCTCMY YPAaBHCHUU:! x+y=4

. 3x"—Ex+2
8. Bulunciure mnpenen: lim ———
=+ oo x=“+1
9. Brmmcamre mpegen:lim (x* — 3x + 7).
x—+2

10.HaiiauTe npou3BoaHyto GyHKIuM: a) Y = 5x® — x— +4; 0)Yy=4sinx — 5ctgx.

x"+3x

11.BbryncnuTh Npou3BOAHYI0 QYHKIUU Y = nmpu X = 2.

x—1

12.Haiiaute kputiyeckne Touku ¢pyukum: f (X) = x° + 6x.

13.Haiitu yrioBoit ko3 puimeHT KacaTeabHOM, MPOBEAESHHOMN K TpaduKy
dyukmun f(X) = (x* — 1)(x* + x) B TOUKe ¢ abCHUCCOH X, = —1.

14.HaiiguTe TaHTEHC yIiia HaKJIOHA KacaTebHOM K rpaduky pyHkimu f(X) =
3x*—12x+5 BTOYKE x,=—1.

15.CocraBbTe ypaBHEHHE KacaTelbHOM, MPOBEACHHOM K rpaduky ¢yHkuu f(X) =

%xﬂ —2x BTouke M (3; 9).

16.Teno aewkercs 1o 3akony X(t) = t* 40,5t — 3t (x — B MeTpax; t-B
cekyHnax). Haiinure ckopocTh 1 yCKOpeHHE Teja yepe3 2¢ mocje Havaia
TBYDKCHUSI.

17.Haiigute npoMexyTKu Bo3pacTanus u yosiBanus ¢pyHkmuu: f(X) =
x? — 4x? +5x — 1.
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18.Haitmute Touku skcTpemyma yukimu: f(X) = 5x% — 15x + 8.
19.Uccnenyiire GpyHkimio Ha BBIMYKIOCTh: f(X) = x* — 4x% — 1827 + x — 3.

) 1
20.Haiijmre naubonbinee n Haumenbuiee snadenus Gynkuun f(x) = X - 2x*

Ha
POMEXyTKe [—2;0].

21.0mnpenenure, sBisiercs u GyHKIps F(X) = x* — sin 2x — 1 epBO0OPa3HOI 1Is
dynkun f(X) = 2X - 2cos 2x.,

22 JIns pynxnmu f(X) = 3 x% — % HaliiuTe epBooOpasHyto, rpaguK KOTOPOH
poxoauT uepe3 Touky M (4; 58).

23.Hatigure oOmuii Bu mepBooOpasHbix it Gynknun: f(X) = 7e* — 2cos x + Ii

24 Haiigute HeonpeaeIeHHbIH HHTETpaL: [ [% +6sinx — 3] dx.

25.Haiigure Heonpeenennbiii uaterpai: [(e* 3 — 24/5x + 1) dx.

26.BBIYrCInTh HHTETPAI: _I“_: . (x% — 3x+ 7).

27 BBIYHCIUTD HHTETPAT [ (1 — 2%+ 3x%)

28.BprauciauTsh mIomaab GUrypel, orpaHUYEeHHON TUHUAMH: y = 9 - x*, ¥ = 0.

29.BbraucianTh miomaab GUrypsl, orpaHuYeHHON TMHUAMHA: y =3x - 1,y =0, X =
2, x =4,

30.Touka ABMKETCS BIOJIb IIPSIMOI CO CKOPOCThIO V(T) = 2 i (v B METpax B

cekyHny, t— B cekynnax). Haligure myTs, npoﬁz[eHHLH/I TOYKOU B
IPOMEXYTKE BpeMeHH [2;7].

cekyHay, t — B cekyHaax). Haligure myTh, IpOHIEHHBIN TOYKOM B
IIPOMEXKYTKE BpeMEHHU [2;5].

32.Pemmth 3a1auy.

CryAeHT BbIHCAJI CBOM OTMETKHU IO MATEMATHKE, IIOJyYeHHbIE B MapTe:
4,4,3,2,5,3,3,3,4,5,4,4,5,4,2,4,4,5,3.

a) CocTaBbTe CrpyNIUPOBAHHBIN PSI/I 3TUX TaHHBIX.

0) Uemy paBHa MO/1a 3TOTO U3MEPEHUS U KAKOBA €€ KPaTHOCTh?

B) BeinuiuTe Tabnuily pacnpeneieHus JaHHbIX.

r) Haiinure cpennee 3HaueHrEe OTMETOK 332 MapT.

33.Pemuts 3a1auy.

Ha ypoke ¢pu3kynbTypsl 14 MIKOIbHUKOB HpbITal B BBICOTY, UX pe3yabTaThl: 125,
110, 130, 125, 120, 130, 140, 125, 110, 130, 120, 25, 120, 125. Tpebyercs
CTPYIIHUPOBATH JaHHBIE, COCTABUTH TAOJIHILYy UX paclpeesieHus, HalTu pa3max,
MOJY ¥ MEUaHy U3MEPEHHUS.

34.B onHoit kop3uHe HaxoasaTes S5 Oenbix U 10 yepHbIX mapoB, B Apyrou — 4
oenbix U 11 yepnbix. 3 kaxa0il KOP3UHBI BEIHYJIM 1O 1m1apy. Haltu
BEPOSITHOCTh TOTO, YTO 002 MIapa OKAXKYTCS YEPHBIMHU.

35.B notepee 1000 6unieroB. PasbirpeiBaercsa oauH BeUrpbii B 200 pyoiiei u
necsath Beiurpeiiieit mo 100 pyosnei. [Tycts X — BelnunHa BO3MOXHOTO
BBIMTPBILIA JIJIS YEJIOBEKa, UMEIOIEro oJiuH ounet. CocTaBUTh 3aKOH
pacnpeneneHus 3TOM CIIy4aiiHOM BEJIMYUHBI X.
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36.Pemmre 3anauy. [IpsamMoyroibHUK co cTOpoHaMu 4CM U 5CM BpalllaeTcsi OKOJI0
MEHbIIEH cTOPOHBI. ONpeAenuTs MI0Ia b OOKOBOM MOBEPXHOCTU U 00BEM
TEJa BpaIICHHUS.

37.Pemmre 3anauy. [IpsMOyrosbHbII TPEYTrOJbHUK € KaTeTaMu 3¢M U 4 cM
BpalllaeTcsi OKOJI0 0oJbIIero U3 ux, OnpeaenuTe MmIomaab MOIHON
MOBEPXHOCTU M 00BbEM Tea BPAIICHHUS.

38.Pemmuts 3amauy. B Baze 10 Genbix u 5 kpacHbIX po3. Onpenennure, CKOJIbKUMH
criocobaMu 13 Ba3bl MOKHO BBIOPATh OYKET, COCTOSIINM U3 IBYX OEINbIX PO3 U
OJTHOW KPACHOM.

39.Pemmmute 3anauy. [lete Ha AeHb POKIACHUS MOAAPUIN 7 HOBBIX AMCKOB C
urpamu, a Bane mnana npue3 9 1MCKOB U3 KOMaHIUPOBKU. CKOTBKUMHU
croco0aMu OHH MOTYT OOMEHSITh 4 JTIOOBIX JTUCKA OJHOTO HA 4 AWCKa APYyroro?
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IMAKET DK3AMEHATOPA

Kputepuu oneHky 3HAHUH CTY/JAE€HTOB NPH ca4ye YCTHOT0 IK3aMeHa.

Jlis momycka K 9K3aMeHY HEOOXOJHMMO BBHITIOJHHUTH M YCIICUTHO BBITOJHUTH
BeCh 00BEM ayaUTOPHOW W  BHEAYJUTOPHOW  CaMOCTOSTEIBHOH  pabOTHI.
DK3aMEHAIMOHHBIA OWJIET CONEPKUT JBAa TEOPETHUSCKHX  BOMpPOCa H  OIHO
IPAaKTHYECKOE 3aJaHHe.
OTBET OILIEHUBACTCS OTMETKOM «OTJIMYHO», €CITH YUCHHUK: * TTOJIHO PACKPBLIT
coJiep>KaHue MaTepuaia B o0bemMe, MPeayCMOTPEHHOM MPOrPaMMOil U yUeOHUKOM,
* M3JI0XKUJT MaTepUal ITPaMOTHBIM SI3bIKOM B OIPEICTICHHOMN JIOTUYECKOM
MOCIIEI0BATEIBHOCTH, TOYHO MCIOIb3YsI MATEMAaTUIECKYIO TEPMUHOJIOTHIO U
CUMBOJIMIKY; * TIPABHJILHO BBITIOJHUJ PUCYHKH, YEPTEKHU, TPa(UKHU, COMMyTCTBYIONTUE
OTBETY; * MMOKa3aJl YMEHHE WILTIOCTPUPOBATH TEOPETUUCCKUE TTOTOKCHHS
KOHKPETHBIMHU IIPUMEPAMH, IPUMEHSATH UX B HOBOW CUTYaITUH TIPH BBITOJTHCHUH
MPaKTUYECKOTO 3a/IaHHUsI; * MPOJIEMOHCTPUPOBA CHOPMUPOBAHHOCTD U
YCTOMYMBOCTD UCIOJIb3YEMBIX TIPU OTPaOOTKE YMEHUN U HABBIKOB, YCBOCHHE paHee
M3YYEHHBIX COMYTCTBYIOIIMX BOMPOCOB; ® OTBEYAJl CAMOCTOATEIHHO 0€3 HaBOAAIINUX
BOIIPOCOB yuuTessi. BO3MOXKHBI 0/1HA - IB€ HETOYHOCTHU MPU OCBEIICHUH
BTOPOCTEIEHHBIX BOIPOCOB WM B BBIKJIAJIKAX, KOTOPBIE YUYCHUK JIETKO UCTIPABUII 110
3aMEYaHUIO TPEToaBaTes.
OTBET OIEHUBAETCS OTMETKON «XOPOILLO0», €CIIA OH YAOBIETBOPSET B OCHOBHOM
TpeOOBAHMIM Ha OLEHKY «OTIWYHOY, HO TMPH ATOM MUMEET OJNH M3 HEAOCTATKOB!
* B M3JI0’KEHUU JOMYIIEHBI HEOOIBIINE MPOOEITbl, HE UCKA3UBIINE MATEMATHYECKOE
CoJIep>KaHue OTBETA;
* TOTIYIICHBI OJJMH — JIBa HEJI0UETa MPU OCBEIIEHUN OCHOBHOTO COJIEP)KaHUs OTBETA,
UCTIPaBIICHHBIC TI0 3aMEUAHUIO YUUTEIS,
* TOTIYIICHBI OITMOKa Uiy Oosiee ABYX HETOUYETOB IPU OCBEIIEHUN BTOPOCTETIEHHBIX
BOITPOCOB MJIM B BBIKJIQIKAX, JIETKO MCIPABIICHHBIE TI0 3aMEYaHHUIO YUUTETIS.
OTMeTKa «y10BJIETBOPUTEIBHO)» CTABUTCS B CICAYIONINX CIydasx:
* HETIOJTHO WJTM HEMOCIIEIOBATEIHLHO PACKPBITO COJIepKaHUE MaTepuasa, HO MOKa3aHo
oO11iee MTOHMMAaHUE BOMPOCa U MPOJAEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIC IS
JaTbHEHIIEr0 YCBOSHHUS MPOTpaMMHOTO MaTepHaia (onpenaeineHHbie « TpedboBaHusIMu
K MaTeMaTHYeCKOU MOATOTOBKE yUAITUXCS»);
* IMEIIUChH 3aTPYAHCHUS WIIH JIOMYIIEHBI OITMOKY B ONPEICICHUN TTOHITHH,
WCITOJIb30BAaHUN MAaTEMaTHYECKON TEPMHHOJIOTHH, YEPTEKaAX, BBIKIAIKaX,
UCTIPaBIICHHBIC TTOCIIE HECKOJIBKUX HABOISAIINX BOMPOCOB YUUTETIS;
* YICHUK HE CIIPaBUJICS C MPUMECHEHHEM TCOPUH B HOBOM CUTYaITUU TIPH BBHITOTHCHHUH
MPAKTHYECKOTO 3aaHMs, HO BBITIOJIHUJ 33IaHUS 0013aTEIbHOTO YPOBHSI CIIOKHOCTH
110 IJAaHHOM TeME;
* IpY 3HAHUH TEOPETUIECKOTO MaTepHala BhISBICHA HETOCTATOYHAS
c(hOpMHPOBAHHOCTH OCHOBHBIX YMEHUI U HABBIKOB.
OTMeTKa «HEYA0BJIETBOPUTEIbHO» CTABUTCS B CICAYIONIUX CIIyJasx:
* HE PACKPBITO OCHOBHOE COJIEp )KaHNEe yueOHOro MaTepuaa;
* 00HAPYKEHO HE3HAHWE WJIM HETIOHNMAaHUE YICHIUKOM OOJIbITeH i Hanbosiee
BaXHOW YacTH yueOHOTO MaTepHana;
* TOMYIIEHBI OMTUOKY B ONIPEICTICHUN TTOHITHH, PY UCIIOJIH30BAHUHT
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MaTEeMaTUYECKOM TEPMHUHOJIOTHUHY, B PUCYHKAX, YEPTEKaxX WK rpapukax, B
BBIKJIQJIKaX, KOTOPbIE HE UCIIPABIIEHBI MOCJE HECKOJIBKUX HABOJSIIMX BOIPOCOB
YUUTEJIA.

Kpurtepuu oneHky 3HaHU# CTY/IEHTOB NPH ¢Aaye MUCbMEHHOT0 IK3aMeHa.

Jlns momycka K SK3aMEHY HEOOXOJMMO BBIMOJHUTH M YCIICIIHO BBITIOJHUTH
BeCh 00BEM ayIUTOPHOW W  BHEAYJUTOPHOH  CaMOCTOSITEIIBHOW  PaOOTHI.
DK3aMEeHallMOHHOE 3a/laHuEe COACPKUT JICBSATh 3a7ad.
O1eHKa MMChbMEHHBIX KOHTPOJIbHBIX pabOT ydaiuxcsl.
OTMeTKa «OTJIMYHO» CTAaBUTCS, €CJIN:
* paboTa BHITIOJTHEHA ITOJTHOCTHIO;
* B JIOTHYECKHUX PACCYKIECHUSIX M 0O0OCHOBAHUH PEIICHUS HET IPOOEIIOB U OMHOOK;
* B PCIICHUHU HET MaTeMaTUYECKUX OMIMOOK (BO3MOKHA OJTHa HETOYHOCTh, OTIMCKA,
HE SIBJISIONIASICS CIICJACTBHEM HE3HAHMS WM HEMOHUMAaHHS y4eOHOro MaTepHaa).
OTMeTKA «XOPOI0» CTABUTCS, €CIIU:
* paboTa BHITIOJTHEHA TTOJTHOCTHIO, HO 000OCHOBAHUS IIArOB PEIICHHS HEAO0CTATOUHBI
(ecmm ymMmeHHe 000CHOBBIBATh PACCYKJICHHS HE SBJUIOCH CIICIIUATIBLHBIM 00BEKTOM
MPOBEPKH);
* JIONyIIICHA O/THA OIIMOKa WIJIM IBA-TPH HEJAOUETa B BRIKIIAKAX, PUCYHKAX, YEPTEkKaX
WU rpadukax (€ciu 3T BUJIbI PaOOTHI HE SBJISUIMCH CIIEUAIBHBIM 00BEKTOM
IIPOBEPKH).
OTMeTKa «y10BJIETBOPUTEIBLHO» CTABUTCS, €CIIU:
JIOMYIIEHBI 00Jiee OJTHON OMMOKY UK 00Jiee IBYX-TPEX HEAOUETOB B BhIKJIAKAX,
yepTexax Wi rpadukax, HO yJaniuics BiajaeeT 00a3aTeIbHBIMA YMEHHUSIMU 110
IIPOBEPSAEMON TEME.
OTMeTKa «HEeYA0BJIETBOPUTEILHOY» CTABUTCS, €CIIH:
JOMYIIECHBI CYIIIECTBEHHBIC OMMOKH, TTOKA3aBIINE, YTO YUAIUHCS HE BIaJIeeT
00s13aTeIbHBIMA YMECHHUSIMH 110 YI€OHOMY MaTepHay B IOJHON Mepe.

Kpurepuu omuook.

K rpy 0 bl M omubKkaM OTHOCSITCS OMMOKH, KOTOPbIe 0OHAPYKUBAIOT HE3HAHHE
ydamuMucst GopMyJi, TpaBujl, OCHOBHBIX CBOWMCTB, TEOPEM U HEYMEHUE UX
MIPUMEHSITh; He3HAHUE MMPUEMOB PEILICHUS 3a/1a4d, paCCMaTPUBAEMbIX B yueOHUKAX, a
TaKXe€ BBIYMCIIUTEIbHBIC OMIMOKH, €CJIM OHU HE SIBJISIOTCSI OMTUCKOM;

K Her py 0 bl M omudkaM OTHOCSTCS: MOTEPsI KOPHS WJIK COXPAaHEHUE B OTBETE
MMOCTOPOHHETO KOPHS; 0TOpachiBaHUE 0€3 0O0BICHEHUN OJTHOTO U3 HUX U
paBHO3HAYHBIE UM;

K Hea104YeTaM OTHOCATCSA: HEPAIIMOHAIBHOE PEILICHHUE, ONTUCKH,
HEJIOCTATOYHOCTh WJIM OTCYTCTBHUE MOSICHEHUM, 000OCHOBAHUM B PEIICHUSX.
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