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1. ITacmopT KOMIJIEKTA OLIEHOYHBIX CPeJICTB

1.1. ObsacTh NPpUMEHEHUSI KOMILJIEKTA OLEHOYHBIX CPEACTB

KoMIuIeKT o11eHOYHBIX CPEACTB MpeIHa3HAueH ISl IPOBEPKU PE3yIbTaTOB
ocBoeHHUs ob1eoopazoBaTenbHol qucuuuinHel OO/[.07 Maremaruka (nanee -
OO/]) obpazoBaTeabpHOM TPOrpaMMBbl CpeTHETO MPO(PecCHOHATBFHOTO 00pa30BaHUS
(manee - OIT CITO) no cnenuansHoctr 08.02.08 MOHTaX M SKCILTyaTaIHsI
000pyAOBaHUS U CUCTEM I'a30CHAOKEHUS.

Ili1anupyembie pe3yabTaThbl OCBOCHHUSI 00111€00Pa30BaTEILHOM JMCIUILUIMHBI B
coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3HaueHne AUCIUIUIMHA UMeeT rpu popmupoBanuu u pazsutuu OK u 1K

Koa n Pe3ybTaThl 0OCBOCHHS TUCHHUILINHBI

HAaUMeHOBaHHe O0mmue JlucuMimHaApHbIe
(popmupyembIx

KOMIIeTeHI Uil

OK 01. - TOTOBHOCTb K TPy, -BJIaZIETh METOIAMU J0Ka3aTEIbCTB,
Bri6upath OCO3HaHHE LIEHHOCTHU IrOpPUTMaMU PEUICHUs 33/1a4; YMEHUE
CHOCOObI MacTepcTBa, TPYAOII00UE; bopMynupoBaTh ONpeeNIeHUs, aKCHOMBI

perieHus 3aaa4d
npodeccuoHaIbH
OU IeITeNbHOCTHU
MIPUMEHUTEITEHO
K pa3JIMYHBIM
KOHTEKCTaM

- TOTOBHOCTH K aKTUBHOM
JIEATEIBHOCTH TEXHOJIOTHYECKOM
Y COIMAIbHOW HAMPAaBICHHOCTH,
CrOCOOHOCTH MHUITMUPOBATH,
MJIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJTHATH TaAKYIO
JEeITEILHOCTE;

- MHTEPEC K Pa3IMIHbIM chepam
npoeCCHOHAITBHOU
JIESITEILHOCTH,

OBnajeHue yHUBEPCATbHBIMH
y4eOHBIMHU MTO3HABATEIIHHBIMH
NEUCTBUSIMU:

a) 6a30BbIC JJOTHYCCKUE
IIEUCTBUA:

CaMOCTOSTEILHO
(dhopmynupoBaTh U
aKTyallu3UpoBaTh MpooIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
- yCTaHaBIIMBATh
CYIIECTBEHHBIN MPU3HAK WIIH
OCHOBAaHUS I CPABHEHHSI,
KJIaccuGUKaIy 1 0000IIeHNUS;
- ONpENeNATh LU
JIeATEeIIbHOCTH, 3a/1aBaTh
napaMmeTpsl U KPUTEPUHU UX
JIOCTYDKCHHS;

U TEOPEMBI, IPUMEHSATH UX, TIPOBOJIUTH
JIOKa3aTeIbHBIE PACCYKICHUS B XO/I€
pelleHus 3a1ay;

-yMETh ONEePUPOBATH MOHATUSIMU:
CTeNeHb YUCIa, JorapudM uuca;
YMEHHE BBITIOJIHATH BHIUHCICHHUE
3HAYCHUH W MPeoOpa3oBaHMs BRIPAKECHUN
CO CTEIEHsMU U Jioraprudpmamu,
npeoOpa3oBaHus JPOOHO-PALIMOHAIBHBIX
BBIPAYKCHMUI;

- YMEeTbh ONIEPUPOBATH MOHATHIMHU:
paloHaibHble, HppallMOHAIbHEIE,
noKasaresbHble, CTEIIEHHBIE,
jgorapu@MuUecKue, TPUrOHOMETPUYECKUE
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;
-yMETh ONEePUPOBATH MOHATUSIMU:
byHKUMs, HeTIpepbIBHAS (QYHKIIHS,
IPOU3BOJIHAS, IEPBOOOpa3Has,
OTIpeIeIEHHBII UHTETpal; YMETh
HAXOJUThH MPOU3BOJIHBIE STEMEHTAPHBIX
(b yHKIMIA, UCTIONB3YS CIIPAaBOYHBIE
MaTepuabl; UCCIEN0BATh B MPOCTEUIIINX
cinydasx GyHKIIMH Ha MOHOTOHHOCTb,
HAXOJWTh HAUOOIBIINE U HAUMEHBIIIHE
3HaueHUus (YHKIIHIA; CTPOUTH TpaduKu
MHOTOYJIEHOB C UCMOJIb30BaHUEM
anmapara MaTeMaTHYeCKOTo aHalln3a;




- BBISBJISITh 3aKOHOMEPHOCTHU U
MPOTUBOPEUUS B
paccMaTpuBaEMbIX SIBJICHUSX;

- BHOCHUTH KOPPEKTHBBI B
JIEITEILHOCTD, OLICHUBATE
COOTBETCTBUE PE3YJIbTATOB
1[eJIsIM, OLICHUBATh PUCKHU
IOCJICICTBUU NEATCILHOCTH;

- pa3BUBaTh KPEaTUBHOE
MBIIIUICHUE TIPU PEIICHUH
YKU3HEHHBIX TTPOOIIeM

0) 0a30BBIC UCCIIEAOBATEIIBCKUE
JIEHCTBHS:

- BJIaJIETh HaBBIKAMU Y4€OHO-
HCCIIEA0BATEIILCKOM U
MPOEKTHOM JAESATETbHOCTH,
HaBBIKAMU Pa3pEIICHUS
npooseM;

- BBISBIATH IPUYMHHO-
CJICICTBEHHEIE CBS3H U
aKTyaJIM3UpOBAThH 3a]1a4y,
BBIIBUTaTh TUIIOTE3Y €€
pelIeHMSs, HAXOUTh apryMEHTHI
JUTSL TOKA3aTeabCTBA CBOUX
YTBEPKICHUM, 3a/1aBaTh
MapaMeTpbl U KPUTEPUHU
pelIeHuUS;

- aHAJIM3UPOBATh MOJTYyYEHHbIC
B XOJI€ PEIICHUS 3aJ]a4l
pe3yJabTaThl, KpUTUUECKHU
OLICHUBATh UX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHUE B
HOBBIX YCIIOBHSIX;

- YMETb [IEPEHOCUTH 3HAHUS B
MIO3HABATENIbHYIO U
IPaKTHYECKYI0 o0nacTu
KH3HEIACATCILHOCTH;

- YMETb UHTErPUPOBATh
3HaHUS U3 Pa3HbIX NPEIMETHBIX
o0acreii;

- BBIABUTATh HOBBIC HJEH,
npeajgaraTb OpUruiHaabHbIC
MOJIXO/Ibl U PELICHUS;

U CIIOCOOHOCTh MX
HCIIOJIb30BaHUS B
MO03HABATEIbHOM U COIMAILHOM

IPUMEHSTH IPOU3BOIHYIO MTPH PEIICHUN
3aJa4 Ha JIBM)KCHUE; PEIIaTh MPAKTHKO-
OpUEHTHPOBAaHHbIE 33/1a4H HA
HanOOJIbIINE U HAUMEHBIIINE 3HAYCHUS,
Ha HAaX0XJICHUE ITyTH, CKOPOCTH U
YCKOPEHUS;

-YMETb OTIEPHPOBATH TOHSATHIMH:
panmoHanbHas QYHKIHS, TOKa3aTeIbHas
byHKIMS, cTeneHHast QyHKIuS,
JorapupmMuaeckas GyHKIus,
TPUTOHOMETpHUYECKHE (HYHKIINH,
oOpartHbIe GYHKIINU; YMEHHUE CTPOUTH
rpaduKu U3y4eHHbIX (PYHKINH,
UCTIOJIb30BaTh TPAPUKH MTPH N3YUYCHUH
IIPOLIECCOB M 3aBUCHUMOCTEN, IPU
peIIeHn  3a1a49 U3 APYruX yIeOHBIX
NPEMETOB | 33]a4 U3 PEaTbHON KU3HH;
BBIpAXaTh GOPMyJIaMH 3aBUCHMOCTH
MEXTy BETMIYNHAMU;

- YMETh pelIaTh TeKCTOBBIC 3a/1a4H
pa3HBIX THIOB (B TOM YHCIIC Ha
MIPOIICHTHI, JOJIM U YaCcTH, Ha JIBHKEHHE,
paboTy, CTOUMOCTh TOBApPOB U YCIIYT,
HAJIOTH, 3a/1a4M U3 00JIaCTH YIPaBIICHUS
JUYHBIMH ¥ CEMEHHBIMH (PUHAHCAMHU );
COCTAaBIIATH BbIPAXXEHUS, YpaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI MO YCIOBUIO
3a]1a4ui, UCCIIEOBATh MOTY4EHHOE
pellleHre U OLIEHUBATh
MPaBI0I0I00HOCTh PE3yJIbTaTOB;

- YMETh ONEPUPOBATH MOHATHIMHU:
cpenHee apupMeTuyeckoe, Meauana,
HauOoJIbIlIee U HAMMEHbIIIee 3HAUCHUS,
pa3Max, qucrepcusi, CTaHIapTHOE
OTKJIOHEHUE YHCJIOBOT0 Habopa; yMeTh
U3BJIEKATh, UHTEPIIPETUPOBATD
uH(pOpPMaIIKIO, TPEICTABICHHYIO B
Tabnuuax, Ha AuarpaMmax, rpapukax,
OTpaxarolIyro CBOICTBA pealbHbIX
MIPOLIECCOB U SIBIICHUH; MPECTaBIATh
UH(OPMAIIHIO C TOMOIIBIO TAOIHII U
JIUarpamm; UCCleoBaTh CTATUCTHUECKUE
JaHHBIE, B TOM YHCIIE C TPUMEHEHHEM
rpaduuecKux METOAO0B U NIEKTPOHHBIX
CPE/CTB;

- yMETh ONIEPUPOBATH MOHATHIMH:
CJIy4aiHbIH OIBIT M CIydaifHOE COOBITHE,
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IIpaKTUKE

BEPOSATHOCTH CIY4aifHOTO COOBITHS;
YMEHUE BBIYUCISATH BEPOSATHOCTD C
UCTIOJIb30BaHUEM I'PpahUIECKUX METOIOB;
IPUMEHATH (POPMYIIBI CIIOKEHUS U
YMHOKEHUS BEPOSITHOCTEH,
KOMOMHATOpHBIE (HaKTHI U (POPMYIIBI IPH
pEIIeHNH 3a1a4; OLIEHUBATH BEPOSTHOCTH
peaJIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIyJaifHBIMU BEJTMYMHAMH; YMEHHUE
NPUBOJNUTE TIPUMEPHI MTPOSIBICHUS 3aKOHA
0O0JIBIINX YKCEN B IPUPOIHBIX U
0OIIIECTBEHHBIX SIBJIEHUSIX;

- YMETh ONEPUPOBATH MOHITUSAMU: TOYKA,
npsiMasi, INOCKOCTbh, IPOCTPAHCTBO,
JIBYTPAaHHBIN yroJl, CKPEINBAOIINECS
npsIMbIE, TAPAIJIETEHOCTD
NEePIEHINKYISIPHOCTD MPSIMBIX U
TUTOCKOCTEH, yroJl MeXIy MPSMBIMH, YTOJ
MEXy NPSIMOM U IJIIOCKOCTBIO, YroJl
MEXTy TUTOCKOCTSIMH, PACCTOSTHHE
OTTOYKH /10 INIOCKOCTH, PACCTOSHHUE
MEXy IPSIMBIMH, PACCTOSTHUE MEX LY
IUIOCKOCTSIMU; YMEHHUE HCII0JIb30BaTh MIPU
pelIeHNH 3aJad U3y4eHHbIe (PaKThl U
TEOpEMBI INIAHUMETPUHN; YMEHHE
OLICHUBATh pa3Mepbl 00BEKTOB
OKpY’KaloIIEero Mupa;

- YMETb OIIEpUPOBATh NOHATUAMMU:
MHOT'OI'PaHHHK, CE4€HUE MHOTOTPAHHUKA,
KyO, mapajuienenumnes, npusma,
nupamuza, Gurypa u HoBepxXHOCTh
BpalleHMs], UIUH/P, KOHYC, 1map, chepa,
ceueHust (pUrypbl BpalleHus, MI0CKOCTb,
Kacarorascsi cepsl, HUINHAPa, KOHYCa,
IUIOINA/Ib TOBEPXHOCTH ITUPAMUJIBL,
IPU3MBbI, KOHYCa, LMIMHJPA, IJI0LIa](b
cdepsl, 00beM Kyba, MPSIMOYTOJILHOTO
napanjenenunena, NupaMuabl, IPU3MBI,
IWINHApa, KOHYca, 11apa; yMeHue
n300paXkaTb MHOTOTPAaHHUKHU U
MOBEPXHOCTHU BPAIEHHUS, UX CEYEHUS OT
PYKH, C TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE pacro3HaBaTh CHUMMETPUIO B
IPOCTPAHCTBE; YMEHHE PACIIO3HABATh
NpaBUJIbHbIE MHOTOI'PaHHUKH;




- YMETb OIIEPUPOBATH MOHATUSAMMU:
JBM)KEHUE B MIPOCTPAHCTBE, IOJO0HBIE
(GuUrypsl B mpoCTpaHCTBE; HCIIOJIb30BATh
OTHOILICHHE IIJIOIIAIEH IOBEPXHOCTEN U
00BbeMOB TIOJJOOHBIX (DUTYP TPU PEHICHUU
3aza4;

-YMETh BBIUUCIISITh TEOMETPUUECKUE
BEJIMYUHBI (JUTHMHA, YTOJI, TUIONIAb,
00beM, oAb IOBEPXHOCTH),
UCTIOJIB3YS U3y4eHHBIE (POPMYIIBI U
METO/IbI;

- YMETh ONIEPUPOBATH MOHATHIMMU:
HpsIMOYTOJIbHASI cCUCTEMa KOOPAMHAT,
KOOpPJMHATHI TOYKH, BEKTOP, KOOPAUHATHI
BEKTOpa, CKaJSIpHOE MIPOU3BEICHHUE, YTOJI
MeX/1y BEKTOpaMHU, CyMMa BEKTOPOB,
MIPOM3BE/ICHNE BEKTOPA Ha YHCIIO;
HAXOJMTh C MOMOUIBIO U3YYEHHBIX
bopMyn KOOPIAUHATHI CEPEUHBI OTPE3Ka,
paccTosiHiEe MEXTy ABYMs TOUKaAMU;
-yMeTh BbIOUpATh MMOAXO0 AN
M3YYEHHBIN METO Il pelIeHUs 3a/1auH,
pacro3HaBaTh MaTeMaTu4eckue GpakTsl U
MaTeMaTH4eCKUe MOJIETH B MPUPOTHBIX U
OOIIIECTBEHHBIX SBJICHUSAX, B HCKYCCTBE;
yYMEHHE NMPUBOJAUTH TPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUUCKOMN
Y MUPOBOM MaTEMAaTHYECKON HAYKH.
YMETb OIEPUPOBATH MOHATUSMU:
ompe/eNieHne, akcuoMa, Teopema,
CJIEJICTBUE, CBOMCTBO, MPU3HAK,
JI0KAa3aTeNbCTBO, PABHOCUIIbHBIE
(bopMyITUPOBKY; YMEHUE
dbopmynupoBath 06paTHOE U
MIPOTUBOTIONIOKHOE YTBEPKIACHUE,
MPUBOIUTH MPUMEPHI U KOHTPIPUMEPBI,
UCII0JIb30BaTh METOJI MATEMAaTUYECKOM
WHAYKIWW; TPOBOJUTH JI0OKa3aTeIbHbIC
paccyXJIeHus IIpH PELICHNUH 3a/]ad,
OILICHUBATh JIOTUYECKYIO ITPAaBUIIBHOCTh
pacCyXIeHUH;

- YMETh ONIEPUPOBATH MOHATUAMH:
MHO>K€ECTBO, IIOJMHOECTBO, OIIEPALINH
HaJ MHOXXECTBAMH; YMEHHE
UCII0JIb30BATh TEOPETUKO-
MHO>KE€CTBEHHBIN armnapar Jyis OMHCAHUS
pEaIbHBIX IPOLIECCOB U ABJICHUH IIpU

pelmieHuu 3a4a4, B TOM YHCJIC U3 APYTUX




y4eOHBIX MPEIMETOB;

YMETh OTIEPHPOBATH MOHATHIMU: Tpad,
CBSI3HBIN Ipad), 1epeBo, MUK, Tpad Ha
IUIOCKOCTH; YMEHHUE 331aBaTh U
OTIMCBHIBATH Tpadbl Pa3TUIHBIMA
crioco0amu; UCMOIB30BaTh Tpadbl IpU
peIIeHuN 3a1a4;

- YMETh CBOOOJHO ONEPUPOBATH
MOHATUSIMH: COUYETaHUE, TIEPECTAHOBKA,
YHCIIO COYETAHUH, YUCIIO MTEPECTAHOBOK;
6unoMm HrproToHA; yMEHHE TPUMEHSTh
KOMOHMHATOPHbIE (PaKThl U PACCYKICHUS
JUISL pEeUIeHHs 3a]1ay;

-YMETb OTIEPHPOBATH TIOHSATHIMH:
HATYpaJIbHOE YHUCIIO, IIEJIOE YHCIIO,
OCTaTOK IT0 MOJIYJIIO, paIllHOHAIBHOE
YHCII0, UPPANMOHATIBHOE YHCIIO,
MHOYKECTBA HAaTypaIIbHBIX, [ENbIX,
paMOHATBHBIX, IEHCTBUTEIHHBIX YHCET,
YMEHHUE HCII0JIb30BaTh MPH3HAKH
JIEJIMMOCTH, HANMEHBIITNH 0OIHii
JeNIMTeNNb U HauMEHbIIIee o011ee KpaTHoe,
anroput™ EBKiHia npu perieHuu 3aaad;
3HaKOMCTBO C Pa3IU4YHBIMU
MO3UIIMOHHBIMH CUCTEMaMU CUUCIICHHUS;
- YMETh CBOOOIHO OTIEpUPOBATh
MNOHSTHUSIMU: CTETIEHB C LIETIBIM
nokasareseM, KOpeHb HaTypaJlbHON
CTENEeHH, CTENEHb C PallMOHAIbHBIM
roKasaresem, CTEIEHb C
JIEHCTBUTEIILHBIM (BEIIECTBEHHBIM )
nokasaresem, Jorapudm yucia, CHHYC,
KOCHHYC ¥ TAHT€HC TPOU3BOJILHOTO
qHCIa;

- YMETb ONEPUPOBATH MOHATUAMU:
TOJIECTBO, TOKJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHUE,
HEpaBEHCTBO, CUCTEMAa YPaBHEHUH U
HEPaBEHCTB, PABHOCUIIBHOCTb
yYpaBHEHUI, HEPABEHCTB U CUCTEM,
panroHaIbHbIE, UPPALMOHAIIBHBIE,
NoKa3aTeIbHbIE, CTETIEHHBIE,
JorapupMHUECcKUe, TPUTOHOMETPUYECKHE
ypaBHEHHMs, HEPABEHCTBA U CUCTEMBI;
yYMEHUE peliaTh ypaBHEHUs, HEPABEHCTBA
U CHCTEMBI C IOMOIIBIO PA3JIMYHBIX




IPUEMOB; pelaTh ypaBHEHHUS,
HEPaBEHCTBA U CHCTEMBI C IIAPaMETPOM;
NPUMEHATh YPaBHEHHUs, HEPABEHCTBA, UX
CHCTEMBI JUIsl PELICHUSI MATEMaTHYECKIX
3a[a4 ¥ 33/1a4 U3 pa3InIHbIX 00IacTei
HAaYKH U PEaIbHOM KU3HU;

-yMeTb CBOOOJIHO OIIEPUPOBAThH
HNOHATUSAME: TpaduK GyHKINHU, OOpaTHAS
byHKIUSA, KOMITO3UIHS (HYHKINH,
TVHEWHas QYHKIHS, KBalpaTHIHAS
GyHKUMS, cTeneHHast QYHKIUS C LEIbIM
noKaszaresieM, TPUTOHOMETPUIECKHE
¢byHKIMH, 0OpaTHBIE
TPUTOHOMETpHUYECKHE (DYHKIINH,
noKaszatebHas U JjorapuMuieckas
(GyHKIMH; YMEHUE CTPOUTH rpapuKu
(GyHKIMIHA, BBITIOJIHATH peoOpa3zoBaHus
rpadukoB QyHKUUN; yMEHUE
UCI0JIb30BaTh Ipaduku QyHKIUN a5
U3YUYECHHS TTPOIECCOB U 3aBHCUMOCTEH
IPU PELICHNH 3a/1a4 U3 JPYruX y4eOHbIX
IPEIMETOB U U3 PearbHOM KU3HY;
BBIpaXaTh (GOpPMyJIaMH 3aBUCUMOCTH
MEX]ly BETUUMHAMU;
yMeHHEe CBOOOIHO OTIEPHPOBATH
HNOHATUSAMU; YETHOCTb (DYHKIINH,
HNEePUONYHOCTD (PYHKIIUH,
OTPaHUYEHHOCTh (PYHKIUH,
MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM
GbyHKIIMK, HauOOJIbIIIee U HAUMEHBIIIEEe
3Ha4YeHUs QYHKIUHN Ha IPOMEKYTKE;
yMEHUE MPOBOJUTH UCCIIEIOBAHHE
byHKIMH;

YMEHHUE HCII0JIb30BaTh CBOMCTBA U
rpaduky GyHKIUNA U pelIeHUs
ypaBHEHMI, HEPAaBEHCTB U 337134 C
napameTpamu; U300paxxaTh Ha

KOOP/AMHATHOH MJIOCKOCTH MHOXECTBA
peleHi ypaBHEHUH, HEPaBEHCTB U UX
CHCTEM;

- YMeTb CBOOOHO ONEPUPOBAThH
HOHATHUSAMHU: TIOCIIEI0BATEIBHOCTD,
apudMeTHuecKas mporpeccus,
reoMeTpuyecKas mporpeccus,
0eckOHEeuHO yObIBaroIIast
reoMeTpUYecKasi Iporpeccusi; yMeHue




3aaBaTh MOCIEI0BATEILHOCTH, B TOM
YHCIIe ¢ TOMOIIBIO PEKYPPEHTHBIX
opmyu;

- YMETh ONIEPUPOBATH MOHATHIMU:
HETPEPBIBHOCTH (PYHKITMH, ACUMIITOT
yYMEHHUE CBOOOHO ONIEPUPOBATH
MOHATHUSIMH, YETHOCTH (DYHKIIUH,
NEePUONYHOCTD (DYHKIINH,
OTPaHUYCHHOCTH (PYHKITUH,
MOHOTOHHOCTH (DYHKIIMHU, SKCTPEMYM
(GyHKIMH, HauOOoJbIlIee U HAMEHbIIEe
3HaYeHHs (QYHKIMU Ha TPOMEXKYTKE;
YMEHHE TIPOBOJIMTH UCCIIETOBAHHE
byHKIUY,

YMEHHE HCII0JIb30BaTh CBOMCTBA U
rpaduku QyHKIUN A1 pEIIeHUs
ypaBHEHHIA, HEPABEHCTB U 337134 C
napaMmerpamu; u300paxkaTh Ha
KOOPJWHATHOH MJIOCKOCTH MHOKECTBA
pElIeHN YpaBHEHU, HEPABEHCTB U UX
CHUCTEM,;

- YMETh CBOOOJIHO OTIEpUPOBATh
MOHITHUSIMH: TTOCJIEIOBATENBHOCTb,
apudMeTHIecKas mporpeccus,
reoMeTpHuyecKas Mmporpeccus,
OCCKOHEYHO yOBIBarOIIast
reoMeTpHYecKas MPOrpeccus; yMeHHe
3aJ1aBaTh MOCIEI0BATEIBHOCTH, B TOM
YHClIe C IOMOIIBIO PEKYPPEHTHBIX
(opmyur;

YMETb ONEPUPOBATH MOHATUSMU:
HENPEPBHIBHOCTh (DYHKIMH, ACUMITTOTHI
rpaduka QyHKUINU, IEpBast U BTOpas
npou3BoHAs GYHKIIUU, TEOMETPHUECKUN
U (U3UYECKUN CMBICI POU3BOIHOM,
nepBooOpasHas, onpeaeneHHbIN
UHTErpaj; yMEHUE HaXOUTh

yMEHHUE CBOOOHO ONEpUPOBAThH
HOHATUSAMH; YETHOCTb (DYHKIIUH,
HNEePUOINYHOCTD (DYHKIINH,
OTPAaHUYEHHOCTh (PYHKIIUH,
MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM
¢byHKIIMN, HauboIblIee U HAaUMEHbIIIee
3Ha4YeHUs (PYHKLIUHU HA IPOMEKYTKE;
yMEHHUE MPOBOJUTH UCCIIETIOBAHHE

byHKINH;




YMEHHE HCII0JIb30BaTh CBOMCTBA U
rpaduky GyHKIHNA YIS PEIICHUS
ypaBHEHHMIA, HEPABEHCTB U 337134 C
napameTpamu; U300paxath Ha
KOOPAWHATHOH MJIOCKOCTH MHOKECTBA
pEeLIeHUI ypaBHEHUI, HEPABEHCTB U UX
CHCTEM;

- YMeTh CBOOOHO ONIEPUPOBATH
HNOHATHUSIMH: TTOCIIEIOBATEIHLHOCTD,
apudMeTHIecKas mporpeccus,
reoMeTpuvecKas mporpeccus,
0OecKOHEYHO yObIBarolIas
reoMeTpUIecKast porpeccusi; yMEeHHE
3aJaBaTh MOCIEIOBATEILHOCTH, B TOM
YHCIIe ¢ TOMOIIBIO0 PEKYPPEHTHBIX
(opmyu;

- YMETh OTIEPUPOBATH MOHATHIMHU:
HETPEPHIBHOCTH (DYHKIIMH, aCHMITTOTHI
rpaduka QyHKUNH, IEpBasi U BTOpas
NPOM3BOIHAS (PYHKIHH, TEOMETPUICCKUI
1 (PU3UIECKUN CMBICIT IIPOU3BOTHOM,
nepBooOpasHasi, onpeaeIeHHbIN
MHTETpall; YMEHHE HaXOJUTh aCUMIITOTHI
rpaduka QyHKIMH; yMEHUE BHIYUCIIATH
MIPOU3BOIHBIE CYMMBI, IPOU3BEIACHMUSI,
YaCTHOTO U KOMIO3ULINH DYHKIUH,
HAXOJWTh YpaBHEHHUE KacaTelIbHOH K
rpaduky GyHKIUHA;, YMEHHUE
UCII0JIb30BaTh MTPOU3BOIHYIO JUIS
uccienoBaHus QyHKUUH, 115
HAXO0K/ICHUS HAWITY4lIero peleHus B
MPUKIATHBIX, B TOM YHCJIE COI[UAIBHO-
SKOHOMHYECKUX U (PU3NYECKHX 3a]auax,
JUISL OTIpEIeTICHHsI CKOPOCTH U
YCKOPEHUST; HaXOAUTh IJIOMAAN U
00BeMBbI (PUTYp C TOMOIIBIO UHTETPAa;
HIPUBOAUTH MPUMEPBI MATEMAaTHUECKOTO
MOJIEIUPOBAHUS C TOMOIIBIO

Qg depeHInanbHbIX ypaBHEHUH;

- YMETb ONEpUPOBATH MOHITUSIMU;
KOMIUIEKCHOE YHCII0, COTPSHKEHHbBIE
KOMIUIEKCHBIE YHCIIa, MOAYJIb U apIyMEHT
KOMIUIEKCHOTO 4Hcia, opma 3arnucu
KOMIUIEKCHBIX YUCel (reoMeTpruiecKas,
TPUTOHOMETpUYECKast U
anreOpanyeckas); yMeTb IPOU3BOJUTH
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apudmeTHuecKue AeUCTBUS C
KOMIUJICKCHBIMU YHCTIAaMU; TIPUBOHUTH
MIPUMEPHI UCIIOJIb30BAHUS KOMIUIEKCHBIX
quCcel;

- YMETb CBOOOTHO OIIEPHUPOBATH
HNOHATHUSIMH: CpellHee apru(PMETHIECKOE,
MeauaHa, HanOoJIbIllee U HAUMEHBIIIEE
3HAYCHMUS, pa3Max, JUCTIEPCHS,
CTaH/IapTHOE OTKJIOHEHHE JUISl OITUCAHUS
YUCJIOBBIX JAHHBIX; YMEHHUE UCCIIEIOBATH
CTATUCTUYECKUE TAHHBIE, B TOM YHUCJIE C
MPUMEHEHHEM T'paUIeCKUX METOI0B U
AJIEKTPOHHBIX CPEJICTB; IpaPuIeCKu
HCCIJIEI0BAaTh COBMECTHBIE HAOIOICHUS C
MOMOIIIBIO JarpaMM pacCerBaHUS U
JIMHEWHOMN pPEerpeccuu;

-yMETh HaXOJUTh BEPOSITHOCTH COOBITUH
C UCMOJIb30BaHUEM IpaQUUECKUX
METOJIOB; IPUMEHSATD JJIsl PEIICHUS 3a71a4
(bOpPMYIIBI CTTOKEHHS U YMHOXKEHUS
BEpOSTHOCTEH, PopMyITy MOJIHON
BEpOSITHOCTH, (hopmyny bepuymu,
KOMOUWHATOpHBIC (PAKTHI U POPMYIIBI;
OIICHUBATh BEPOSITHOCTHU PeaTbHBIX
COOBITHIA; yMEHUE OTIEPHPOBATH
MNOHATHAMHU: CITydaiiHasi BeIMYMHA,
pacrpeziefiecHue BEpPOSTHOCTEH,
MaTeMaTH4eCKOe OKUIAHHE, TUCTIEPCHS
Y CTaHJAPTHOE OTKJIOHEHHUE CIy4aillHOM
BEJIMYMHBI, PYHKIIUU pacrpeieieHus U
IUIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeIbHOTO U HOPMAILHOTO
pacnpezenieHuil; yMeHrue UCTI0Ib30BaTh
CBOMCTBA U3yYEHHBIX pacHpeaesieHui
JUIS PEIICHUS 33]1a4; 3HAKOMCTBO C
MOHITHUSIMH: 3aKOH OOJIBIITUX YHCET,
METO/IbI BHIOOPOUHBIX HCCIEIOBAHMUIA;
YMEHHE MMPUBOJAUTH TPUMEPHI
MPOSIBIICHUS 3aKOHA OOJBIINX YUCEI B
MIPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;
YMETh CBOOOJIHO OTIEPUPOBATH
MOHITHSIMH: TOYKA, IPSMasi, TNIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyY, TUIOCKUH
yroJ1, IBYTPaHHBIN YTOJ, TPeXTPaHHBIHI
yroJ1, IepeceKaroIuecs, napauieabHbIe U
CKPEIHBAIOIINECS TIPSIMbIE,
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NapajyieIbHOCTh U NMEPIEeHAUKYISAPHOCTD
IPSAMBIX U IJIOCKOCTEH, YTOJI MEXAY
OPSAMBIMH, YTOJI MEXTy IPSIMOH U
IUIOCKOCTBIO, YTOJI MEX]Ty TUIOCKOCTSIMHU;
YMEHHUE HCIIOJIb30BaTh MPH PEIICHUH
3a[a4 U3y4eHHbIe (PAKThI U TEOPEMBI
IUTAHUMETPUH; YMEHUE OLICHUBATh
pa3zMepbl 00BEKTOB B OKPYKAOLLEM
MUpE; YMEHHE OTIEpUPOBATH MOHATUSIMHU:
MHOTOTPaHHHK, CEYeHNE MHOTOTPAHHUKA,
NPaBUJIHHBII MHOTOTPAHHUK, TIPU3Ma,
nupamua, Gurypa u moBepxXHOCTh
BpalleHus, WINHAP, KOHYC, map, cdepa,
pa3BepTKa MOBEPXHOCTH, CEYCHHUSI KOHYCa
U IIWIHH]IPA, TTapaIJIeIbHbIE OCH HITH
OCHOBAHHIO, CEUEHHE I1apa, TIOCKOCTH,
Kacarormasicsi cepsl, IIITHHAPA, KOHYCa;
YMEHHUE CTPOUTH CEUCHHE
MHOTOTpaHHHKa, H300pakaTh
MHOTOTPaHHHUKH, (PUTYPHI X TIOBEPXHOCTH
BPALLEHMS], UX CEUEHMsI, B TOM YHUCIIE C
MIOMOILBIO AIEKTPOHHBIX CPEACTB;
yYMEHUE NPUMEHSATh CBOWCTBA
reOMEeTPUYECKUX (PUTyp, CAMOCTOATEIBHO
(GopMynHUpOBATh ONPEEIICHUS
U3y4aeMbIX QUTyp, BBIIBUTATh

TUIOTE3bl O CBOMCTBAX U MPU3HAKAX
reoMeTpu4eckux Guryp, 000CHOBBIBATh
WX OTIPOBEPraTh UX; yMEHUE IPOBOJUTH
KJIaccu(UKaLuio GUryp 1o pa3IudyHbIM
IPU3HAKaM, BBIIOJIHATh HEOOXOIUMbIE
JIOTIOJIHUTEIIbHBIE TIOCTPOEHUS;

- yMeTb CBOOOJ/IHO OTIEpUPOBATH
MNOHITHUSIMU: TLIOAAb PUTYpBI, 00BEM
(Gurypsl, BeIMYMHA yIia, paCCTOSHUE OT
TOYKH JI0 INIOCKOCTH, PACCTOSIHUE MEXIY
HPSMBIMH, PACCTOSIHUE MEX]TY
IUIOCKOCTSIMHU, TUIOIIAb chepbl, MI0Iab
MOBEPXHOCTHU MUPAMHU/IbI, IPU3MBI,
KOHYCa, IWINHApa, 00beM Kyoa,
PSMOYTOJIBHOTO Mapajulesenumnesna,
OUpPaMUIbl, TPU3MBIL, IWIKHPA, KOHYCa,
11apa; yMeHUE HaXOJUTh OTHOIIIEHHUE
00BbeMOB IOJOOHBIX QUTYD;

- YMETb CBOOOJHO ONEPUPOBAThH
MOHATHUSIMU: JIBU)KEHUE, NTapaJUIeIbHbIN
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MepeHOC, CHMMETPHUSI Ha TUNIOCKOCTH U B
MIPOCTPAHCTBE, IOBOPOT, MPEe0Opa3oBaHUE
10100, T0I00HBIE PUTYPBI; YMCHHE
pacro3HaBaTh paBHbIC U M0I00HEBIE
(Gurypsl, B TOM 4uciie B IPUPO/IE,
HCKYCCTBE, apXUTEKTYype; YMEHUE
UCIIOJIH30BaTh FT€OMETPUUECKUE
OTHOIIICHUSI, HAXOUTh T€OMETPUUECKHIE
BEJIMYUHBI (JUTMHA, YTOJI, IUIOIIa b,
00bEM) MPH PEIICHUN 3a/a4 U3 IPYrux
y4eOHBIX MPEIMETOB U U3 peaTbHOM
KU3HH,

- YMETh CBOOOJIHO OTIEPUPOBATH
MOHSATUSAMHU: TIPSIMOYTOJIbHAS CUCTEMA
KOOPJIMHAT, BEKTOP, KOOPIMHATHI TOYKH,
KOOPJMHATHI BEKTOPa, CyMMa BEKTOPOB,
MPOU3BEICHNE BEKTOPA HA YHUCIIO,
pasoKeHHe BEKTOpa 1Mo 6asucy,
CKaJIIPHOE TIPOU3BEICHUE, BEKTOPHOE
MIPOU3BEICHUE, YTOJI MEXK]Ty BEKTOPaMHU;
YMEHHE UCIIOJIb30BaTh BEKTOPHBIN U
KOOPJIMHATHBIN METOJ ISl pEIICHUS
FeOMETPUYECKUX 3a7a4 U 3a7a4 APYTrux
y4eOHBIX MPEIMETOB; ONIEPUPOBATD
MOHATUAMU: MaTpuiia 2X2 u 3X3,
OTIpEeNIUTENb MATPHIIBI,
FEOMETPUYECKHI CMBICIT OTIPEICITUTENS;
- YMEeTb MOJEIUPOBAThH pPeajbHbIC
CUTYaIlUU Ha SI3bIKE MAaTEeMaTUKH;
COCTaBIIATH BBIPAKEHUS, YpAaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI IO YCIOBUIO
3aJ]a4uu, UCCIIEeI0BATh MIOCTPOCHHbBIE
MOJIETIH C HUCIIOJIb30BaHUEM armapara
anredpbl, MHTEPIPETUPOBATH
MOJIy4YEHHBIN PE3yabTaT; CTPOUTD
MaTeMaTHYeCKHUe MOJIEIH C MTOMOIIBIO
T€OMETPUYECKHUX MOHSITUN U BEIIUYHH,
peliaTh CBSI3aHHbIE C HUMU
MPAKTHYECKUE 33a]]a4l; COCTABIIATh
BEPOSITHOCTHYIO MOJIETb U
WHTEPIPETHPOBATH MOTYICHHBII
pe3ynbpTaT; peniaTh NPUKIaHbIe 3a1a4l
CpeICTBAaMU MaTEeMaTHYECKOTO aHAIIN3a,
B TOM YHCJI€ COL[UAIBHO-
HYKOHOMHYECKOTO U (PU3NIECKOTO
XapakrTepa;
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-yMEHHE BBIOMPATH MOAXOSAIINNA METOA
JUISL pELLICHUs 3a1a4U; IOHUMAaHHE
3HAYMMOCTH MATEMAaTUKU B U3y4YCHUU
NPUPOIHBIX ¥ OOIIECTBEHHBIX MPOLIECCOB
U SIBJICHUW; YMEHUE PACIIO3HABATh
IIPOSIBJICHUE 3aKOHOB MAaTEMATHUKU B
HCKYCCTBE, YMEHUE IPUBOAUTH IPUMEPHI
MAaTE€MaTHYECKUX OTKPBITUM POCCUNCKON
Y MUPOBOM MaTeMaTU4ECKON HAYKH

OK 02.
Hcnones3oBats
COBPEMEHHBIE
CpeacTBa
MIOMCKA, aHaJIN3a
"
MHTEpIpETANH
uHpopmanuu, u
nH(pOpPMaLMOHH
bl€ TEXHOJIOTUU
JUIS BBITIOJTHEHUS
3aja4
npodeccuoHaIbH
ol
NeATeNbHOCTH.

B o6iiacTi IeHHOCTH Hay4YHOTO
TIO3HAHUS:

- ¢OPMHUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U
0OLIECTBEHHOMN MPAKTUKH,
OCHOBAHHOTO Ha JINAJIOTe
KYJIBTYp, CIOCOOCTBYIOLIETO
OCO3HAHHUIO CBOEr0 MECTa B
KYJIbTYPHOM MUDE;

- COBEpPIICHCTBOBAHUE SI3bIKOBO
W YMTATEIHCKOW KYJIBTYPHI KaK
CpEACTBA B3aUMOJEHCTBUSA
MEXAY JIFOIbMU U TIO3HAHUS
MUpa;

- OCO3HAHME [IEHHOCTH HAYYHOU
NesITeNIbHOCTH, TOTOBHOCTD
OCYILIECTBIISITH IPOEKTHYIO U
UCCIIEZIOBATENBCKYIO
NeSITeNIbHOCTh MH/IMBUTYyAIbHO U
B IpyIIIIE.

OBnazneHue yHUBEpPCAIbHBIMU
y4eOHBIMHU [TO3HABATEIBHBIMU
NEUCTBUSIMU:

B) paboTa ¢ uH(popMaIue:

- BIJIaJICTh HABBIKAMU
noJrydyeHus: THPOpMaIuu 13
UCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITEIBHO OCYIIECTBIISTh
MOWCK, aHaJIH3,
CUCTEMAaTHU3AIHIO U
UHTEPIPETANIO HHPOPMAIIHH
pa3IMYHBIX BUIOB U hopm
MPEICTaBICHNUS,

- CO3/1aBaTh TEKCTHI B
pa3nuuHbIX opMarTax ¢ y4eToM
HazHaYeHUsS MHPOPMAIIHH U
1[ETIeBOI ayTUTOPUH, BBIOUpAs
ONTUMATBHYIO HOpPMY
MIPE/ICTaBICHUS U
BHU3yaJIH3aIliH;

- YMETh ONIEPUPOBATH MOHATHIMU:
panmoHanbHas QYHKIHS, TOKa3aTeIbHas
GbyHKUMS, creneHHas QyHKIMS,
norapudmuueckas QyHKIus,
TPUTOHOMETpHUYECKHE (HYHKIINH,
oOparHbIe GYHKIINU; YMEHHUE CTPOUTH
rpaduku U3y4eHHbIX (PYHKINH,
UCTIOJIb30BATh TPAPUKH MTPH U3YYCHUN
MPOLECCOB U 3aBUCUMOCTEM, MPHU
pelIeHNH 3a1a4 U3 APYTUX YIeOHBIX
MPEeIMETOB U 3a/1a4 U3 peajbHOMN KU3HHU;
BBIpaXaTh GOPMyJIaMH 3aBUCHMOCTH
MEXTy BETHIHHAMH,

- YMETh OTIEPUPOBATH MOHATHIMHU:
TOKIECTBO, TOXKAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHUE,
HEPaBEHCTBO, CUCTEMA YPaBHEHUHN U
HEPaBEHCTB, PABHOCUIIBHOCTb
YPaBHEHUH, HEPABEHCTB U CUCTEM,
palKoOHATIbHBIE, UPPALIIOHAIIBHBIE,
H0Ka3aTeJIbHbIEC, CTEIICHHBIE,
JorapupMuUecKue, TPUrOHOMETPUYECKHE
YpaBHEHMs, HEPABEHCTBA , YMETh pPeLIaTh
YPaBHEHMs, HEPABEHCTBA U CUCTEMBI C
HOMOIIBIO PA3JIMYHBIX IPUEMOB; PeLIaTh
YPaBHEHMs, HEPABEHCTBA U CUCTEMBI C
napaMeTpoM; IPUMEHATh YPaBHEHHUS,
HEPaBEHCTBA, UX CUCTEMBI JUIsl PEIICHUs
MaTeMaTUYeCKUX 3ajay 1 3a/1a4d u3
pasIn4HbIX 001acTell HAyKU U peabHOM
KU3HU;

- yMeTbh CBOOOTHO OTIEPUPOBATH
HOHATUSMU: JIBU)KEHUE, TapauIeIbHbIN
HepeHoCc, CUMMETPUs Ha IUIOCKOCTH U B
IPOCTPAHCTBE, IOBOPOT, IPeoOpazoBaHue
no100us, mo1o0HbIe GUTYPBI; YMETh
pacro3HaBaTh paBHbIE U IOJOOHbBIE
(GuUrypsl, B TOM 4uCIie B IPUPOJIE,
UCKYCCTBE, apXUTEKTYpe; YMETh
UCIIOJIb30BATh T€OMETPUYECKHE
OTHOILIEHUSI, HAXOIUTh T€OMETPUUECKUE
BEJIMYMHBI (JUIMHA, YroJl, JI0LIa/b,
00BbeM) Ipu pelIeHu  3a/1a4 U3 APYrux
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- OIIGHUBATh JJOCTOBEPHOCTD,
JETUTUMHOCTh UH(POPMALIH, e
COOTBETCTBHUE MPABOBBIM U
MOPAIBHO-3THUYECKUM HOpMaM;
- HCII0JIb30BaTh CPE/ICTBA
UH(POPMALMOHHBIX U
KOMMYHHKAIIHOHHBIX
TEXHOJIOTMH B PELICHUN
KOTHUTHBHBIX,
KOMMYHHKATHUBHBIX U
OpraHu3aIMOHHBIX 33149 C
coOmroaeHreM TpeOoBaHMI
SPTOHOMHKH, TEXHUKH
0e30I1aCHOCTH, TUTHEHEI,
pecypcocOepekeHusi, MPaBOBBIX
Y 3TUYECKUX HOPM, HOPM
nH(pOpMaLMOHHON
0€30MacHOCTH;

- BIIQJIETh HABBIKAMHU
pacrio3HaBaHUsI U 3aIIATHI
nHpopmanuy,
nH(pOpMaLMOHHON
0€3011aCHOCTH JIMYHOCTH

y4eOHBIX MPEMETOB U U3 pealbHOMI
JKU3HU

OK 03.
[lmanupoBath 1
pean30BBIBATH
coOCTBEHHOE
npoeCCUOHAIBH
0€ ¥ JINYHOCTHOE
pas3BuUTHE,
peIIpPUHIMATE
JBCKYIO
JICSATENBHOCTD B
npoheCCuOHAIbH
oi1 cepe,
UCIIOJIb30BAaTh
3HaHUS 110
¢buHaHCOBOM
IPaMOTHOCTH B
pa3IMYHbIX
KU3HEHHBIX
CUTYaIUIX

B oGnacTtu nyxoBHO-
HPaBCTBEHHOTO BOCTIMTAHUS:

- chopMHUpPOBaHHOCTH
HPaBCTBEHHOI'O CO3HAHMS,
ITHYECKOTO MOBEICHUS;

- CIIOCOOHOCTH OLIEHHBATh
CUTYAIIMIO U IPUHUMATh
OCO3HAHHBIC PEIICHUS,
OPHEHTHPYSICh HA MOPAJIBHO
HPaBCTBEHHBIC HOPMBI U
LIEHHOCTH;

- 0CO3HaHHE JUYHOrO BKJIaaa
B [IOCTPOEHHE YCTOMUNUBOTO
Oyayuero;

- OTBETCTBEHHOE OTHOIIICHUE K
CBOUM POJUTENSAM H (WIIH)
JPYTUM 4JIEHaM CEeMbH,
CO3/IaHHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHUS
LIGHHOCTEN CEMENHOM KU3HU B
COOTBETCTBUU C TPAJAULIASIMU
HapooB Poccuu;

OBnajieHne yHUBEPCAILHBIMU

- YMETb OIIEPHPOBATH MOHATHIMHU:
palMoHANBHBIC, UPPALOHATBHEIE,
IIOKa3aTeNbHbIe, CTEIICHHBIC,
aorapu(MUUECKHe, TPUTOHOMETPHYECKIE
yYpaBHEHHsSI U HEPABEHCTBA, UX CHCTEMBI;
- yMeTh ONEPHPOBATH NOHATHAMHU:
MHOTOTPaHHHK, CEYCHNE MHOTOTPaHHUKA,
Ky0, mapainenenumnes, npu3ma,
nupamMua, GUrypa u moBepxHOCTb
BpallIeHUs, UIMHIP, KOHYC, map, chepa,
ceyeHus: GUTyphl BpaleHHUs, INIOCKOCTb,
Kacaronrasicsi chepbl, UIMHIPA, KOHYCA,
IUTOIIA (b TIOBEPXHOCTH MUPAMHU/IBI,
IPU3MBI, KOHYCa, IIMJIHHPA, TUIONIA/b
cdepsl, 00beM Kyba, MPSIMOYTOJILHOTO
napansenenunesa, MupaMuabl, IPU3MBI,
IWINHApa, KOHYca, 11apa; yMeHue
n300pakaTb MHOTOTPAaHHUKH U
MOBEPXHOCTH BPAIEHHUS, UX CEYEHUS OT
PYKH, C IOMOIIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
yYMETh Paclo3HaBaTh CUMMETPHIO B
IPOCTPAHCTBE; YMETh Paclo3HaBaTh
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PETYISTUBHBIMU
JICUCTBUSAMU:

a) caMOOpraHu3anus:

- CaMOCTOSITEITLHO
OCYIIIECTBIISITH TIO3HABATEIIEHYIO
JESITEIIbHOCTD, BBISBIISATH
poOJIEMBbl, CTaBUTH U
dhopmMmymupoBaTh COOCTBCHHBIE
3a/1a4M B 00pa3oBaTeIbHON

NS TETbHOCTH W KU3HEHHBIX
CUTYaITUsIX;

- CaMOCTOSITEIILHO COCTABIISATh
IIJIaH peIIeHUs] TPOOIIEMBI C
YYETOM MMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEHN U
MIPEATNIOYTEHNH;

- JIaBaTh OIEHKY HOBBIM
CUTYAITUsIM; CIIOCOOCTBOBATH
(hopMUPOBAHUIO U TIPOSIBIICHUIO
ITUPOKOH 3PYTUITUHU B PA3HBIX
007aCTIX 3HAHWUM, TOCTOSHHO
MOBBIIIATh CBOM
00pa3zoBaTebHBIN U
KyJbTYPHBIH YPOBEHB;

0) CaMOKOHTPOJIb:
HCIOJIb30BaTh MTPHUEMBbI
pediiekcuu IS OLIEHKH
CUTYaIlH, BHIOOpa BEPHOTO
pelIeHus;

- yMETb OLIEHUBATh PUCKU U
CBOEBPEMEHHO MPUHUMATh
peIlIeHus M0 UX CHUKEHUIO;

B) SMOIIMOHATBHBIA UHTEIJIEKT,
IpeIoJIararoHii
c(hOpMHUPOBAHHOCTE:
BHYTpPEHHEH MOTHBAIIUHY,
BKIIIOYAIOIIEH cTpeMIIeHHE K
JTOCTHKEHHIO TIEJIU U YCTIEXY,
OTNTUMM3M, UHUIITUATUBHOCTb,
yYMEHHE JeHCTBOBATh, UCXOMS U3
CBOUX BO3MOYKHOCTEI;

- OMIIaTUH, BKIIOYAIOIIen
CIOCOOHOCTH TIOHUMATh
OMOIIMOHAIBHOE COCTOSTHHE
JPYTUX, YIUTHIBATh €T0 MpU
OCYIIIECTBICHUHI

IIPaBWJIbHBIE MHOTOI'PaHHUKH;

YMETbH OIIEPUPOBATH MOHATUAMU:
IPSIMOYTOJIbHASI CUCTEMA KOOPAMHAT,
KOOpJMHAThI TOUKH, BEKTOP,
KOOpJMHAThl BEKTOPA, CKAISIPHOE
IIPOU3BEICHNUE, YTOJI MEXKYy BEKTOPAMH,
CyMMa BEKTOPOB, IIPOU3BEAECHNE BEKTOPA
Ha YUCJI0; HAXOUTh C TOMOIIBIO
U3yYEHHBIX (POPMYIT KOOPIUHATHI
CeperHbl OTPE3Ka, PACCTOSHUE MEXTY
JIBYMsI TOUKaMU

16




KOMMYHHUKAIUHU, CIOCOOHOCTH K
COYYBCTBHIO M CONIEPEIKUBAHUIO;
- COIMAJIHBIX HABBIKOB,
BKJIFOUAIOIIUX CIOCOOHOCTh
BBICTPanBaTh OTHOIIICHUS C
JIPYTUMH JFOABMH, 3200 THTHCS,
MPOSIBIISATH MHTEPEC U
paspemarb KOHQIHKTHI

OK 04.
OddexTuBHO
B3aMMOJICIICTBOB
aTh U paboTaTh B
KOJIJIEKTUBE U
KOMaHjie

TOTOBHOCTh K CAMOPA3BUTHIO,
CaMOCTOSITEILHOCTU U
CaMOOIIpeIEICHHIO;

-OBJIaJICHUE HaBBIKAMU y4EOHO-
HCCIEN0BATENBCKOM, MPOEKTHOM
H COIIMAJIbHOM ACATSIBHOCTH,
OBnazneHue yHUBEpCAIbHBIMU
KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) coBMecCTHas ACSTEIHHOCTD:
MMOHUMATh U UCIIOJIH30BATh
MPEUMYIIECTBA KOMaHIHOW U
WHIUBUAYaJIbHON paboOThI;
MIPUHUMATH LI€JI1 COBMECTHOMN
NEeSATEIbHOCTH, OPraHU30BbIBATh
1 KOOPAVNHHUPOBATH JEHCTBHUS 110
€€ JOCTHKEHHIO: COCTABIIATh
IJIaH IEUCTBUM, paclipeesiTh
pOJIU C y4ETOM MHEHHUI
Y4aCTHUKOB 00CYXKJaTh
pe3yibTaThl COBMECTHOM
paboTHI;

- KOOPAMHHUPOBATH U BBIOJIHSTH
paboTy B YCIOBHUSAX PEANbHOTO,
BUPTYaAJIBHOIO U
KOMOMHHPOBAaHHOTO
B3aUMOJCHCTBUS;

- OCYILECTBJISITh IO3UTUBHOE
CTPAaTErnyecKoe MOBEJACHUE B
pPa3IMYHBIX CUTYALMSIX,
HPOSIBJISITH TBOPUECTBO U
BoOOpakeHue, ObITh
MHULIHMATUBHBIM. OBlaJieHNE
YHUBEpCAIbHBIMU
PETYISTUBHBIMU JE€HCTBUSIMMU:
T) IpUHIATHE ce0s W JAPYrux
JIOJIEH:

- IPUHUMATh MOTHUBBI U
apryMEHTHhI IPYTUX JIIOAEeH Mpu
aHaJIM3€e Pe3yJIbTaTOB
JEeSATENbHOCTH;

- IIPU3HABATh CBOE MPABO U

- YMETh ONIEPUPOBATH MOHATHIMU:
CIIy4aiiHbIH OMBIT U CiTydaifHOE COOBITHE,
BEPOSITHOCTH CITy4aifHOTO COOBITHS;
YMETh BBIYUCIISATH BEPOSITHOCTD C
UCTIOJIb30BaHUEM I'paUIeCKUX METOIOB;
NPUMEHSTH (HOPMYITBI CIIOKEHUS U
YMHOKEHUS BEPOSITHOCTEN,
KOMOHMHaTOpHbIE (aKThl U (GOPMYJIIBI TPU
pEIIeHUH 3a]1a4; OLIEHUBATh BEPOSTHOCTH
peasbHbIX COOBITHII; 3HAKOMCTBO CO
CIIyJaifHBIMH BEJTMYMHAMH;, YMEHUE
IPUBOANUTH IPUMEPHI IIPOSBIECHUS 3aKOHA
00JIBIINX YKCE B IPUPOIHBIX U
OOIIECTBEHHBIX SIBJICHHUSAX;

- YMETh CBOOOJIHO OTIEpUPOBATh
HOHATUSAMU: CTENIEHb C LIEIBIM
HoKa3aTesieM, KOpeHb HaTypajabHOU
CTEIIEHH, CTEIIeHb C PALIOHAIbHBIM
[I0Ka3aTeJIeM, CTETEHb C
JIEHCTBUTEIILHBIM (BEIIECTBEHHBIM)
nokasaresem, Jorapudm gucia, CUHHYC,
KOCHHYC U TaHI'€HC IIPOU3BOJILHOIO
YUCIa;

- yMeTbh CBOOOTHO OTIEPUPOBATH
NOHATHSIMU: Tpauk GyHKIMH, 0OpaTHAs
byHKIMS, KOMIO3ULIUS QYHKIUH,
JAUHeWHas QYHKIM, KBaJpaTH4Has
GyHKIMS, cTenieHHas: QYHKLUS C LETbIM
nokaszareseM, TPUTOHOMETPUYECKUE
byHKIIUN, 0OpaTHBIE
TPUTOHOMETpHUYECKHE (DYHKIINHY,
nokaszaresbHas U Jjorapudmuieckas
(GYHKIUU; YMETh CTPOUTH I'paduKu
(byHKIUI, BHINOJIHATH peoOpa3oBaHUs
rpauKoB QYHKIIHIA;

-YMEeTb UCMOJIb30BaTh rpapuku GyHKIMHA
JUISL U3YYSHUS TIPOLIECCOB U
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IIpaBo APYTUX JOACH Ha
OIIIMOKU;

pa3BHBaTh CIIOCOOHOCTH
MMOHUMATh MHP C TIO3HULIUU
JPYroro yenoBeKa

3aBUCUMOCTEH IPU PELLIEHUH 3a1a4 U3
JPYrux y4eOHBIX MPEIMETOB U U3
pearbHOMU JKU3HHU; BBIpaXKaTh (popMynamu
3aBUCUMOCTHU MEX/ly BETUUMHAMU;

- CBOOOJHO ONEpUPOBATH NOHATUIMU:
YEeTHOCTH ()YHKIIWH, TIEPHOJUIHOCTH
(GyHKIIUY, OTpaHHYEHHOCTH (DYHKIINH,
MOHOTOHHOCTH (DYHKIIMH, SKCTPEMYM
¢dyHKIIMN, HanboJIbIIee U HAMMEHbBIIIEe
3HaueHus (PYHKIMH Ha IPOMEKYTKE;
YMETb NPOBOJUTH HCCIIEI0BAHNE
INZEINIVIH

- YMETh UCIOJIb30BaTh CBOMCTBA U
rpaduku GyHKIUN U1 pelieHus
yYpaBHEHUI, HEPABEHCTB U 3a]1ay C
napameTpamu; u300paxxaTb Ha
KOOPJIMHATHOM TIOCKOCTH MHOKECTBA
pEelIeHN ypaBHEHU, HEPABEHCTB U UX
CUCTEM

OK 05.
OcymiecTBIATh
YCTHYIO U
MMUCbMEHHYIO
KOMMYHUKAITHIO
Ha
roCyJIapCTBEHHO
M SI3BIKE
Poccuiickoit
denepanuu ¢
Y4EeTOM
0COOEHHOCTEH
COLIMAJBEHOTO U
KYJIBTYPHOTO
KOHTEKCTa

B oOmactu scTeTHYECKOTO
BOCIIMTAHUA .

- DCTETHYECKOE OTHOIIIEHUE K
MUPY, BKITIOYasi 3CTETHKY ObITa,
Hay4YHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYyJIa U
0OIIIECTBEHHBIX OTHOIIICHHUIH;

- CIIOCOOHOCTH BOCIIPUHUMATH

Pa3JIMIHBIC BUJIbI HCKYCCTBA,
Tpaauluu U TBOPUYCCTBO CBOCTO

U IPYTUX HapOJIOB, OIIYIIATh
SMOIIMOHAIBHOE BO3/CHCTBHE
UCKYCCTBA;

- yOEXJICHHOCTh B 3HAUUMOCTHU
JUTSL IMYHOCTH U OOIIECTBA
OTEYECTBEHHOIO U MUPOBOTO
UCKYCCTBA, STHHYECKHX
KYJbTYPHBIX TPAIUIIAN U
HApOHOI'O TBOPYECTRA;

- TOTOBHOCTbH K
CaMOBBIPAKEHHUIO B Pa3HBIX
BUJIaX UCKYCCTBa, CTPEMIICHUE
MPOSBISATH KayecTBa
TBOPUYECKOH JINYHOCTH;
OBnaseHne yHUBEPCAIbHBIMU
KOMMYHHKATHBHBIMU
JIENCTBUSIMU,;

a) oOIIeHue;

- YMETh OIEPUPOBATH MMOHATHSIMHU:
cpemHee apupMeTHIECKOe, MENaHa,
HanOOJIbIIIEE U HAMMEHBIIIEE 3HAUCHHUS,
pa3Max, TUCIepCHsl, CTAaHIaPTHOE
OTKJIOHEHHUE YHCIIOBOTO Habopa; yMeHue
U3BJICKATh, HHTEPIIPETHPOBATH
nHGOPMAITHIO, TIPEJICTABICHHYIO B
TabIUIaX, HA JUarpaMMax, rpapukax,
OTpaXKarolIyr CBONCTBA pealbHBIX
IIPOLIECCOB M SIBJICHUH; MPECTABIIATh
nH(OpMAITHIO C TTOMOIIBIO TAOJIHI] U
Jarpamm; UCCIlIeZIOBaTh CTATUCTHYCCKUC
JTaHHBIC, B TOM YHCJIC C IPUMEHCHHEM
rpaduYecKuX METOJ0B U DJICKTPOHHBIX
CPE/CTB;

- YMETh ONIEPHPOBATH MOHATHIMHU: TOYKA,
npsiMasi, IJI0CKOCTh, IPOCTPAHCTRBO,
JBYIPaHHBIN YTOJI, CKPCIBAIOIIAECS
npsiMble, TapalieIbHOCTh U
NEPIEeHIUKYISIPHOCTD MPSIMBIX U
TUIOCKOCTEH, YTroJI MEXAy MPSMBIMHU,
YroJI MeXAY IPSIMOM U TIIOCKOCTHIO,
YroJI MEXIY TUIOCKOCTSIMU, PACCTOSIHUE
OT TOYKH JI0 TJIOCKOCTH, PACCTOSTHHE
MEX Ty MPSMBIMU, PACCTOSTHUE MEXTY
TUIOCKOCTSIMU; - YMETh UCIIOIh30BaTh
MIPU PEICHUH 33724 U3YUYEeHHbIE (PaKThl U
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- OCYLIECTBIIATh
KOMMYHHKAITIHU BO Bcex cepax
KHU3HU;

- pacno3HaBaTh HeBepOaIbHbIC
CpeacTBa OOIICHMS, TOHMMATh
3HAYEHHE COIMAJIbHBIX 3HAKOB,
pacrno3HaBaTh NPCANOCHIIIKHU
KOH(MIIMKTHBIX CHTYAIHi U
cMATYaTh KOH(bJ'II/IKTI)I;

- Pa3BEpHYTO U JIOTUYHO
U3J1arath CBOIO TOUKY 3PCHUS C
HNCITOJIB30BAHUEM A3BIKOBBIX
CpEJICTB

TEOPEMBI TNIAHUMETPUU; YMEHHE
OIICHUBATh pa3Mepbl 00BEKTOB
OKPYKaIOIIEro MUpa.

OK 06.
[IposBasaTe
TPaXKIaHCKO-
MATPHOTHIECKY
O TTO3UIIHIO,
JEMOHCTPUPOBAT
b OCO3HAHHOE
MOBEJICHHE Ha
OCHOBE
TPAIUITHOHHBIX
o0I111eUesIOBEYECK
X IIEHHOCTEH, B
TOM YHCJIE C
Y4EeTOM
rapMOHH3aIUU
MEKHAIOHAJIbH
BIX U
MEKPEITUTHO3HBI
X  OTHOIIEHMH,
MIPUMEHSTH
CTaHIapThI
AHTUKOPPYIIIHO
HHOTO
IOBEIECHUS

- 0CO3HAHHUE
00yUaroLUIUMUCS POCCUICKOM
IPKIAHCKOW UJCHTHYHOCTH;
IIeJICHANPABICHHOE Pa3BUTHE
BHYTpPEHHEH MO3UINH JTUIHOCTH
Ha OCHOBE JyXOBHO-
HPABCTBEHHBIX IIEHHOCTEH
Hapo 0B Poccuiickoi
®denepanuu, ICTOPUUECKUX U
HAIMOHAIbHO-KYJIbTYPHBIX
Tpaauiuii, GopMUpOBaHUE
CHUCTEMBI 3HAYUMBIX LIEHHOCTHO-
CMBICIIOBBIX  YCTaHOBOK,
AHTHUKOPPYIITHOHHOTO
MHPOBO33PEHUS,
IIPABOCO3HAHUS, SKOJOTHICCKON
KYJIBTYPbI CIIOCOOHOCTH CTaBUTh
IEJIH U CTPOUTH JKU3HCHHBIC
IJIaHbL,
B 4acTH IPaXKIAHCKOTO
BOCIIUTAHHUS:
- OCO3HaHHE CBOMX
KOHCTUTYIIUOHHBIX IPaB U
o0s13aHHOCTEH, yBaXKeHHe
3aKOHA M MPaBOTIOPSIIKA;
NPUHATHE TPATUIIMOHHBIX
HAI[MOHAIbHBIX,
001IeYeTI0BeUYeCKIX
T'YMaHHCTUYECKUX U
JEMOKPATUYECKUX [EHHOCTEIH;
TOTOBHOCTH MMPOTUBOCTOSATH
UJICOJIOTUH IKCTPEMHU3MA,
HaIMOHANIM3Ma, KceHohoOouw,

- YMETh OTIEPUPOBATH OHATUSIMU:
MPSIMOYTOJIbHASI CUCTEMA KOOP/IMHAT,
KOOPJUHATHI TOYKH, BEKTOP, KOOPAMHATHI
BEKTOpa, CKaJSIPHOE TIPOU3BEICHHE, YTOJI
MEXTy BEKTOPaMH, CyMMa BEKTOPOB,
MIPOM3BE/ICHNE BEKTOPA Ha YHCIIO;
HAXOJIUTh C MTOMOIIBIO U3YIECHHBIX
bopMy KOOPIAUHATHI CEPEUHBI OTPE3Ka,
paccTosiHiEe MEXTy IBYMs TOUKaAMU;
-yMeTh BBIOUPATh MMOAXO0 AN
M3YYEHHBII METO JUIsl pellieHus 3aJauu,
pacro3HaBaTh MaTeMaTu4eckue GpakTsl U
MaTeMaTH4eCKUe MOJIETH B MPUPOTHBIX U
OOIIIECTBEHHBIX SBJICHUSAX, B HCKYCCTBE;
YMEHHE NMPUBOJAUTH TPUMEPHI
MaTEMaTHYECKUX OTKPBITUU POCCUICKOM

Y MUPOBOM MaTEMAaTHYECKON HAYKH.

- YME€Th ONIePUPOBATH MOHATHAMU:
CJIy4aiHbIH OIBIT M cIydaiiHOe cOoOBITHE,
BEPOSATHOCTb CIy4alfHOTO COOBITHS;
YMETb BBIYUCIIATH BEPOSITHOCTD C
UCIOJIb30BaHUEM I'pa(hUUECKUX METO/IOB;
OPUMEHATH (POPMYJIBI CII0XKEHUS U
YMHOXEHHUS BEPOSITHOCTEH,
KOMOMHATOpHbIE (PaKThI U HOPMYIIBI IPH
pEeLIeHUH 3a]1a4; OLIEHUBATh BEPOSTHOCTH
peasbHbIX COOBITUI; 3HAKOMCTBO CO
CJlyJailHBIMU BEJIMYMHAMH; YMEHUE
IPUBOAUTE IPUMEPHI MTPOSBICHUS
3aKOHa OOJIBIIMX YUCEN B IPUPOJIHBIX U
0OIIeCTBEHHBIX SBICHUIX
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TUCKPUMHUHAIIUA TIO
COIIMAIBHBIM, PEIUTUO3HBIM,
pPacoBBIM, HAITHOHAIBHBIM
MpU3HaKaM;

- TOTOBHOCTH BECTH
COBMECTHYIO JCSTEIHHOCTh B
MHTEpeCcax IrPakIaHCKOTO
o0111ecTBa, y4acTBOBaTh B
CaMOYIIpaBJICHUH B
00111€00pa3oBaTeIbHON
OpraHu3aIuM 1 IeTCKO-
FOHOIIIECKUX OpPTraHU3aIusX;

- YMEHHE B3aUMOJICHICTBOBATh
C CONMATbHBIMU MHCTHTYTAMH B
COOTBETCTBUU C X (PYHKITHSIMH
Y Ha3HAYCHHUEM;

- TOTOBHOCTb K TYMaHHTAPHOM
Y BOJIOHTEPCKOM JIEATEITHHOCTH;
MaTPUOTHIECKOTO BOCTTUTAHUS:
- c(hopMHUPOBAHHOCTH
POCCHIICKOM IpaXJaHCKOM
WJICHTUYHOCTH, TATPUOTU3MA,
YBa)XEHHUS K CBOEMY Hapo.y,
YyBCTBA OTBETCTBEHHOCTHU
nepen PonuHoit, ropaoctu 3a
CBOM Kpai, cBoro Ponuny, cBOM
SI3BIK U KYJIbTYPY, IPOIILJIOE U
HACTOSIIEe
MHOTOHAIIMOHAIBHOTO HapoJa
Poccun;

EHHOCTHOE OTHOLIEHHE K
roCy/IapCTBEHHBIM CUMBOJIAM,
UCTOPUYECKOMY U MIPUPOIHOMY
HACJIEJINIO TTaMSITHHKAM,
TpanuuusM HapoaoB Poccun,
noctwxkeHusM Poccuu B Hayke,
UCKYCCTBE, CIIOPTE,
TEXHOJIOTHSIX U TPYIIE;

- uaeiHast yoex IeHHOCTb,
TOTOBHOCTb K CITY)KCHHIO U
3amuTe OTeUYecTBa,
OTBETCTBEHHOCTH 32 €ro cyab0y;
OCBOEHHBIE 00yUaIOIINUMHUCS
MEXIPEeIMETHbIC IOHITHS U
YHHUBEpCaTbHbIC yueOHbIE
NeNCTBUS (PETYIATUBHEIE,
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- CIIOCOOHOCTh UX
WCIOJIb30BAHUS B
II03HABATEIbHOU U COLMATIbHOU
MPAKTUKE, TOTOBHOCTH K
CaMOCTOSITEIbBHOMY
TUTAHUPOBAHHIO U
OCYIIECTBIICHHUIO YUeOHOMH
JeATeITbHOCTH, OPraHU3aIIH
y4eOHOTro COTPYIHUYECTBA C
MeIarOTHYECKUMH pabOTHUKaMU
Y CBEPCTHUKAMH, K YIaCTHIO B
MOCTPOSHUH UHANBUIYaTbHON
00pa30BaTeNIbHOM TPAEKTOPUH;

- OBJIaJICHUE HaBbIKaMH yuyeOHO-
HCCIIEA0BATENBCKOM, IPOEKTHON
U COIIMAJILHOHN OeSITEIILHOCTH

OK 07.
ConeiicTBOBaTh
COXPaHEHUIO
OKpyKaromen
Cpenbl,
pecypcocoepexe
HUIO, IPUMEHSITh
3HaHUA 00
M3MEHEHUU
KIIuMarTa,
TIPUHIIUIIBI
OEpEeKITUBOTO
MIPOU3BO/JICTBA,
3¢ heKTUBHO
JIEUCTBOBATL B
Ype3BhIYANHBIX
CUTYaIUIX

- HC IPUHUMATH HeﬁCTBHﬂ
MIPUHOCSIITUE BPEI,
OKpYKalolllel cpere;

- YMETbh IPOrHO3UPOBATH
HeOIaronpusTHLIE
9KOJIOTMYECKUE MOCIEACTBHS
NpEIIPUHUMAEMBIX JCHCTBUMH,
MpeIoTBpaIlaTh UX;

- pacCIIMPUTH OIBIT
JEeSITeIbHOCTH SKOJIOTHYECKOM
HAIPaBJIEHHOCTH;

- pa3palaThIBaTh IJIaH PELICHUS
poOGJIEeMBI C yYETOM aHaIu3a
UMEIOLIUXCS MAaTEPUATIBHBIX U
HeMaTepuaIbHBIX PECYPCOB;

- OCYIIECTBIISTh
IeJICHAIIPABJICHHBIH TOUCK
NepeHoca CpeicTB U CIocoOOB
NecTBUS B MPOGECCHOHATBHYIO
cpeny;

- yMeTb MEPEHOCUTH 3HAHUS B
MO3HABATEJIbHYIO U
MPaKTHYECKYI0 001acTu
KU3HEACITEIbHOCTH;

- TpeJaratb HOBbIE TPOEKTHI,
OLIEHUBATh UJIEU C TIO3ULIUU
HOBU3HBI, OPUTMHAIBHOCTH,
NPaKTUYECKOW 3HAUUMOCTH;

JaBaThb OLICHKY HOBBIM
CUTyalusiaM, BHOCHTB!
KOPPCKTHUBBI B JCATCIBHOCTD,
OLICHMUBAThb COOTBCTCTBHUC

PE3YJIbTATOB LCIIAM

- YMETh ONEPUPOBATH MOHITUSIMHU:
byHK1MS, HeTIpepbIBHAS (QYHKIIMS,
MPOU3BOIHAS, TIEPBOOOpA3HAas,
OTIpEJICIIEHHBIN UHTETrpai; yMETh
HAXOJUTbh MPOU3BOJIHBIE SJIEMEHTAPHBIX
(GyHKIMIA, UCTIONIBb3YS CIPABOYHBIE
MaTepuasbl; UCCIEN0BATh B MPOCTEUIIINX
cinydasx GyHKIIMM Ha MOHOTOHHOCTb,
HAXOJUTh HAUOOJBIINE U HAUMEHbIIINE
3Ha4YCHUs PYHKIMI; CTPOUTH rpaduKu
MHOTOYJICHOB C UCIOJIb30BaHUEM
anmnapara MaTeMaTHYecKOro aHalu3a;
MPUMEHSITH IPOU3BOIHYIO NPU PELICHUH
3a[a4 Ha JABM)KCHUE; PellaTh MPaKTUKO-
OpUEHTUPOBAHHBIC 3a/1a4M Ha
HauOO0JIbIINE U HANMEHbIIINE 3HAYCHHUS,
Ha HaXO0XKJIEHUE IyTH, CKOPOCTU U
YCKOPEHUS;

- YMETbh ONEePUPOBATH MOHATUIMU:
JBUKEHHUE B POCTPAHCTBE MOJO0HBIE
(GuUrypsl B IpOCTPaHCTBE; HCIIOJIb30BATh
OTHOILIEHHE TUIOIIAJel TOBEpXHOCTEH U
00BbeMOB NOJJOOHBIX (UTYp MPHU PEIICHUU
3a/1ay;

- YME€Tb BBIYUCIATH T€OMETPUYECKHE
BEJIMYUHEI (JUTMHA, YTOJ, MJIOMAIb,
00BeM, TIIONAbh TOBEPXHOCTH),

UCTIOJIb3Ys U3y4eHHbIE (POPMYIIBI U
METO/1bI
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IK 2.1
Ocy1ecTBIATH
MOATOTOBKY K
IIPOU3BOJACTBY
CTPOUTENBHO-
MOHTAaXXHBIX
paboT cuctem
ra30CHa0KCHHUS
(ceteit
ra3opacrpesesne
HUA U
razonoTpe0aeHu

)

I1K 4.3.
OneHnBaTh

3¢ (HEeKTUBHOCTD
MIPOU3BOJICTBEHH
o—
XO3SMCTBEHHOM
JIEeITEILHOCTH
pu
BBITIOJTHEHU U
CTPOMTEIIBHO —
MOHTAa)KHBIX
pabot cuctem
ra3oCcHa0KEHHS.

- CaMOCTOSITEIIBHO
(dbopmynupoBath U
aKTyaJIM3HpOBaTh NpobIeMy,
paccMaTpuBaTth €€ BCECTOPOHHE;
- BHOCUThH KOPPEKTHUBHI B
JCATEIbHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB
EJISIM, OTICHUBATh PUCKU
IOCJICICTBUM NEATCILHOCTH;

- CITIOCOOHOCTH ¥ TOTOBHOCTH K
CaMOCTOSITEIIBHOMY TIOUCKY
METOJIOB PEIICHUS
MPAKTUIECKHX 33724,
MIPUMEHCHHIO Pa3JIMIHBIX
METO/IOB TIO3HAHUS,

- CTaBHUTH U (OPMYITUPOBATH
COOCTBEHHBIC 3aJ1a4YH B
00pa3zoBaTeIbHON JIEATETHHOCTH
Y KU3HECHHBIX CUTYAIHSX;

- IMETh BHYTPCHHIOIO
MOTHBAITUIO, BKITFOYAFOIIYIO
CTpEMJICHHE K JIOCTHIKECHUIO
IIEJTH U yCIIeXY, OIITHMHU3M,
WHUIIMATUBHOCTh, YMEHHUE
JIeiCTBOBATh, HCXO/IS U3 CBOHUX
BO3MOYKHOCTEH;

- UMETh UHTEPEC K PA3TUIHBIM
chepam mpodecCuoHATBHON
JIeATEIIbHOCTH,

-yMEHHE COBEpIaTh
OCO3HAHHBIN BBIOOD OyIyIIei
poeCCUu M Pean30BbIBATH
COOCTBEHHBIC )KU3HCHHBIC
IIJIaHBI; TOTOBHOCTD U
CroCOOHOCTH K 00pa30BaHUIO U
caM000pa30BaHMIO Ha
MPOTSDKCHUH BCEH JKU3HU;

- QaHATTU3UPOBATH MOJyYCHHBIE B
XOJIC PEIICHUS 3aJ1au
pe3yabTaThl, KPUTHUECKU
OIIEHUBATDH UX JIOCTOBEPHOCTb,
POrHO3UPOBATh U3MEHEHHE B
HOBBIX YCIIOBHUSX;

- CAMOCTOSTEIIBHO COCTABIISTh
IUTaH pPeIIeHus TPOoOIeMBbI ¢
Y4ETOM HMEIOIIUXCSI PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH 1
MPEIIIOYTEHU;

- TOTOBHOCTb K TPYIY,
0CO3HaHUE IEHHOCTH
MacTepCcTBa, TPYAOII00UE;

- BJIQJIETh HABBIKAMH TMOJIYYEHUS

-YMETb IIPOU3BOJUTH CIIOKHBIE
BBIUMCIINTENIbHBIE OTIEpaLy, padoTaTh C
¢dbopmynamu, yIUTHIBaTh HOTPEITHOCTH
BBIYUCIICHUN U U3MEPEHUM;

-yMETh IPOU3BOJAUTD CIIOKHBIE
MHOTOCTYII€HYAThIE€ OIIEpALUU C
HCII0JIb30BAHUEM KaJIbKYJSATOpa U
Pa3IMYHBIX MPHUKIIAJTHBIX KOMITBIOTEPHBIX
IIPOrpaMM;

-YMETb BBIUUCIATH CJIOKHBIE U IPOCTHIE
MPOLEHTHI, BEIBOJIUTH U UCIIOJIb30BAThH
(bopMyIbl Ui onpeaencHus 1e(eKTos;

-aHaJIM3UPOBaTh IpaUKu MoKaszarenei
UCIBITAaHUN U POOHBIH IMyCK MalllvH;

'pGHIaTI) TCXHUYCCKHUEC 3ada4YU C
HpI/IMeHeHI/IeM MATEMATHUYCCKOT O
aHaIn3a;

- peuaTh TPakKTUKO-OPUEHTUPOBAHHBIC
3a/71a9M Ha HanOOJIBIITE U HAMMCHBIIINE
3HAYCHUS,

-pemaTh TEXHUYECKUE 3aJ1a4H C
HCIIOJIb30BAHUEM TEXHOJOTHYECKUX
MaTpHIL;

-yMeTh peuaTh npoQeccruoHanbHbIe
3aJ1a4ui, UCTIOJIb3YS DJIEMEHTHI
KOMOMHATOPHUKH, TEOPUU BEPOSATHOCTEH,
MaTEeMaTHYECKON CTATUCTUKHU, DJIEMEHTOB
SKOHOMETPHUKHU.

-YMETh COCTaBISATh CMEThI PA3IMYHBIX
paboT npu peleHNu  NPUKIaTHbIX
CTEPEOMETPUUYECKUX 3a/IaUH.

-YMETb COCTABJISITh 6I/ISH€C'HJ'I8.H;

-yMeTh  pemarb  NpodeccruoHaIbHO-
OPUEHTUPOBAHHBIC 3a/1aun Ha
COCTaBIIEHUE YPAaBHEHHUI U HEPABEHCTB.
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MH(OPMALIUY U KICTOYHUKOB
pPa3HBIX TUIIOB,

- BJIQJICTh Pa3IMYHBIMU
criocobaMu OOIIEHUS U
B3aUMO/JICHCTBHUS,

- aQpryMEHTHUPOBAHHO BECTH
JUAJIOT, YMETh CMSITYaTh
KOH(ITMKTHBIC CUTYAITUH;

1.2 CucreMma KOHTPOJISI M  OUEHKH OCBOCHHMS  IPOIrPamMMbI
001Ieo0pa3oBaTeIbHOM TUCHUILIMHBI
1.2.1. ®opmbl mpomexyTouHou arrectanuu no OO/1

Oo0ueodpaszoBarTenbHast AUCHMILINHA @D opMBbI IPOMEKYTOYHON aTTECTALUHA

OO/. 07 Maremartuka DK3aMeH

1.2.2. Opranuzanusi TEKyIIETO KOHTPOJIA YCIIE€BAEMOCTH, MPOMEXYTOUHOM
aTTecTallu 10  HMTOraM  OCBOGHHS  MpPOrpaMMbl  001Ie00pa3oBaTeIbHON
JVCUUTLITAHBI

Texymuii KOHTpPOJIb MPOBOASATCA BO BpeMs ayAUTOPHBIX 3aHATUH IO
MaTEeMaTUKe B COOTBETCTBUU C YUEOHBIM IIaHOM M paboueit nmporpammel OO/.07
MaremaTuka 1o BceM paszesiaM mporpammbl. Pe3ynbTaTsl 00ydeHUs OnpeessioT,
YTO 00yYarouIuecs: JOKHBI 3HATh, TOHUMATh U JEMOHCTPUPOBATH IO 3aBEPIICHUH
U3YYEHUS TUCIUIUINHBI.

Jns popMupoBaHus, KOHTPOJISI U OIICHKHA PE3YJIbTATOB OCBOCHHS Y4COHOM
JTUCIUTUIMHBI UCTIONB3YETCS CHCTEMa OIICHOYHBIX MEPOIPHUATHH, MPEICTABIISIONIAs
coOOl KOMIUIEKC Y4YeOHBIX MEPONPHITHN, COTJIACOBAHHBIX C pe3yJbTaTaMH
obyduenus wu chopmyaupoBaHHbeIx ¢ yderom @PI'OC COO (mpenmeTHBIC
pesyabTaThl o gucuumuinae) u I'OC CIIO.

2. 3agaHusi AJs1  KOHTPOJST M  OIEHKH OCBOEHHSI TNPOrpamMMbl
0011eo0pa3oBaTeJIbHOM TUCHMILIMHBI

2.1. 3aganus I TEKyLIero KOHTPOJIA

@DoH/I OLIEHOYHBIX CPEACTB JIsl BXOJAHOI0 KOHTPOJIA
BxonHoi  KOHTpPOJB COCTOMT M3 2-X 4YacTed: oO0s3arenpbHON U
JIOIOJIHUTEIHLHOM.
OOs3arenbHass 4acTh COACPKHUT 3aJaHUs MHHUMAJIBHOTO 00s3aTEIBHOTO
YPOBHSI, TOTIOJIHUTEIbHAS YaCTh — 00JIee CIIOKHBIE 3aJaHHUS.

23




[Ipu BBITIONTHEHUU 3aaHUN TpeOyeTcsl MPEeACTaBUTh XOJ PEIICHUS U yKa3aTh
MoiydyeHHbIH O0TBeT. [IpaBUIIbHO BBIMOJHEHHOE 3aJaHUE W3 00A3aTEeNIbHOW YacTu
OIICHUBAETCS] B OJIUH 0asul; MPaBUIBHOE BBHIMOJHEHHUE 3aJaHUN JOTOJHUTEIBHOM
4yacTu orieHuBaeTcs 3 OGamnamu win 1-2 6aiaMu 3a 4aCTUYHOE PElIeHUE.

Bbanel, nosydeHHbIE 32 BCE BBIMIOJHEHHBIC 3a]JaHUSI, CYMMHUPYIOTCS.

IlIkana nepesooa 6annoe 6 ommemku o NAMUOAIIbHOU cucmeme

Ommemka Yucno 6annos,
Heo0x00umoe 01 noyYeHUss OMmMemKu
«3» (y008.) 7-9
«4» (xopouio) 10-12
«5» (omauuno) 13-15

3a11aH1/m BXOJHOI'0O KOHTPOJIA

Oo0s13aTeJibHAS YaCTh

Ilpu pewenuu 3adanuit 1-4 3anuwiume npasuIbHLLIL OMeem U3 Uemipex
nPeod10IHCEHHDIX.
1. (1 6amn) Packpoiite popMyy COKpaIleHHOTO YMHOKeHHUs a2-b?:
A) a%-2ab+b?; B) (a-b)(a+b); B) a’+2ab-b?; I') (a-b)(a-b)

2. (1 6amn) [Tnomanp TpeyroJbHUKA BEIUKCIICTCS IO hOpMyIie:
A) S=a*b; B) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

0 s,

3. (1 6amn) Kakoe u3 ciieyronux 9ucen 3aKIFYeH0 MEXIy YucIaMu 17 u 8’
A)0,4; b)0,5;B)0,6; 1) 0,7

4. (1 6amm) Manmsl rpaduku Qyukmmii. Kakas Qopmyna cooTBeTcTByeT
rpaduxy 3):

1) R ) 3)

o] 1\ ol 1 o[ 1

24




9

x—6 _ .2 = ——
(B =X 8L T )y,

1

A 2

IlIpu evinoanenuu 3adanuii 5-8 3anumiume x00 pewieHus u NOJAYYEHHbL
omeem.

I 11

5. (2 6amwra) Beruncure 2 9

6. (2 6amna) Pemure ypaBHenue X?-7x+10=0. Ecnu ypaBHeHHe uMeeT Gonee
OJHOI'0 KOPHS, B OTBET 3aNMILINTE MEHBIIUN U3 KOPHEM.

7. (2 6amna) [Inomanp 3eMeNib KPECTHIHCKOTO XO3SMCTBA, OTBEJCHHAS O]
MOCaJKy MIICHUIIbI U MOJICOTHEYHUKA, COCTABIsAeT 24 ra W pacnpeserncHa MEexXay
HUMHU B OTHOIIEHUH 5:3. CKOJIBKO TE€KTapOB 3aHUMAET MOJICOTHEYHUK ?

8. (2 6amna) Beicora BH napamnenorpamma ABCD nenut ero cropony AD
Ha oTtpe3ku AH=2 u HD=32. [Juaronans napamuienorpamma BD pasna 40.
Haipgure mmomans napamuienorpamma.

JlomoJHUTEJILHAS YACTh

Ilpu evinonnenuu 3aoanusn 9 3anuwiume x00, 000CHO8aHUE peuwieHUs U
NOSIYYeHHbLI OMEent.

9. (3 Oamna) Pp160sIOB mpoOIIbLT Ha JIOAKE OT MPUCTAHH HEKOTOPOE
paccTosiHUE BBEPX IO TEUCHHUIO PEKH, 3aTEM OPOCHII SIKOPb, 2 Yaca JIOBUJ PhIOY H
BEpHYJICS 00OpaTHO uepe3 5 4acoB OT Havajia myreniecTBus. Ha kakoe paccrosiHue
OT TPUCTAHU OH OTIUIBUI, €CJIM CKOPOCTh TEUECHHS pEeKH paBHa 2 KM/4, a
coOCTBEHHAsI CKOPOCTh JIOAKHA 6 KM/4?

ITAJOHBI OTBETOB:

Howmep |, 2 3 4 5 6 7 8 9
3aJaHusA
OT1BeT b b B A 2,7 2 9 816 8

@DoHJ OLIEHOYHBIX CpeacCTB AJdA TEKYIIECI0 KOHTPOJIA

Tekymuil KOHTPOJb MPOBOIATCS BO BpEMS ayAUTOPHBIX 3aHATHH IO
MaTeMaTHUKe B COOTBETCTBHH C y4eOHBIM TIaHOM U padoueit mporpammbl OO/].07
«MaremaTrka» Mo BCEM paszieiaM MporpaMMbl. TeKyIIMHd KOHTPOJIb COCTOUT W3
JIByX 4YacTeW: TeOopeTHYecKol u mnpaktuueckod. IIpu s3ToM oOywaromuecs
MOJTYYaloT IB€ OTMETKH.

Teoperuueckass 4acTb MPOXOAUT B (hOpME YCTHBIX OTBETOB: OOydarouiuecs
BBITSATUBAIOT MATh KapTOUEK C BOMPOCAMM, JAIOT MOJHBIA OTBET (CO CHUCKOM
BOIIPOCOB 00yYaIOIIUECs 3HAKOMSTCS B HAYajle U3YYeHUs pa3iena).

IlIkana nepesoda 6annoe 6 ommemku no NAMUOANIbHOU cucmeme

25




Ommemka Konuuecmeo éepnvix omeemos Ha meopemuueckue
60NPOCHL
«3» (y008.) 3
«4» (xopouio) 4
«3» (omauuno) 5

Ha BeimonHeHue mnpoBepodyHOW pabOThl MO MaTemaTuke gaercs |
aKajieMu4eckuii yac (45 MUHYT).

[IpoBepounas pabota cocTOUT UxX 2-X yacteld. B mepBoit yactu npeayaraercs
BBIMIOJHUTH 4 3a/1aHUsl - BBIOPATh MPABUIIBHBIA OTBET U3 YETHIPEX MPEAJIOKEHHBIX.
Bo BTOpOi1 yacTu npezuaraeTcst BHIMOIHUTD 6 3a7aHUl - 0QOPMUTH XOJ pEeLICHUS
U 3aIMcaTh MOJyYEeHHBIH OTBET.

3a mpaBUJIbHOE BBITIOJIHEHHE JIFOOOTO 3a7aHus MEPBOM 4acTU O0ydaromuics
nojsyyaer oauH Oamta. [IpaBuibHOE BBHINOJHEHWE 3aJaHUN BTOPOM YacTH
olieHMBaeTcs 2 6amiamMu uinu 1 6amioM 3a YaCTUYHOE PEIICHHE.

banibl, mony4yeHHbIE 32 BCe BHINOJHEHHBIE 3aJaHUs], CYMMUPYIOTCSI.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOALTLHOU cucmeme

Ommemka Yucno 6annos,
Heo0xX00umoe 01 noayYeHUsA OMMEemKU
«3» (y008.) 8-10
«4» (xopouio) 11-13
«5» (omauuno) 14-16

Tema: Ilpamvie u naockocmu ¢ nPOCMpPaAHcmee

TeopeTnueckne BONPOCHI:

1. Chopmymnupyiite Teopemy [Iudaropa.

2. [lepeuncnute ocHOBHBIE (PUTYPHI B IPOCTPAHCTBE.

3. [lepeuncnute criocoObI 3a1aHMsI TNIOCKOCTH.

4. [Ipomomxure Teopemy: «Eciu ogHa M3 IBYX MapaieNbHbIX MPSMBIX
MEPIEHANKYIIIPHA TUIOCKOCTH, TO. ...

o. [Iponomxkure Tteopemy: «Ecnu [Be mnapauieNbHblE IUIOCKOCTH

NepeceKaroTCs TPEThE, TO. .. ».
6. Cdopmynupyiite onpeneneHne JByTrpaHHOTO yTIia.

1. Cdopmynupyiite onpeneneHne TpeXrpaHHOTO yTia.

8. Packporite noHsiTHE «Yroa MEXIy MPSIMBIMI.

Q. [lepeuucnure  B3aUMHOE  PACHOJIOKEHHE  JABYX  MOPSIMBIX B
MPOCTPAHCTBE

10. Kakwue npsiMbie Ha3bIBAIOTCS MapaJICIIBHBIMUA B POCTPAHCTBE?
11. Kakwue npsiMble Ha3bIBAIOTCS CKPEIINBAIOIIUMUCS B TPOCTPAHCTBE?
12.  Kaxkue npsiMbIe Ha3bIBAIOTCS IEPIICHAUKYISIPHBIMU B TIPOCTPAHCTBE?
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13. TIlepeuucnure B3aMMHOE pPACIOJOKEHHE MPSMOM M IIJIOCKOCTH B
MIPOCTPAHCTRBE.

14.  PackpoiiTe NOHATHE «yroJl MEKIY NPSIMON U IIIOCKOCTBIO.

15. PackpoiiTe NOHSTHE «AapaJIEIBbHOCTD MPSAMON U IIIOCKOCTHY.

16.  PackpoiiTe NOHATHE «IEPHEHAUKYISIPHOCTH IPSIMOM U MJIOCKOCTH.

17.  Tlepeuucnurte B3aUMHOE PACIIOIOXKEHHUE JBYX IMIOCKOCTEH B
MIPOCTPAHCTRBE.

18.  PackpoiiTe NOHSTHE «YToJ MEXKIY MIOCKOCTIMM.

19.  PackpoiiTe NOHATHE «APAIIIEIBHOCTD MJIOCKOCTEN.

20. PackpoiiTe noHsATHE «IEPHIEHANKYISPHOCTD MIIOCKOCTEW.

21. Kak HaiiTu paccTosiHue OT TOUYKHU A0 MPSMOM?

22. Kak HaiiTu paccTosiHue MeXIy MPsSMbIMU ?

23.  Kak HaliTu paccTosiHue Mexay MI0CKOCTSIMU?

24. Ilponomxure onpenenenue: «llepneHaukynsp — 310...».

25. IIponmomxure onpenenenue: «Hakmonnas — 31o...».

26. IIpomomxure onpenenenue: «lIpoekinst HAKJIOHHON — 3TO...».

27. Ilepeuncnure CBOMCTBA MAPAIIEIBHOTO MPOEKTUPOBAHUSI.

28. IlpuBemute mpuMepbl CHMMETPHIA HA MJIOCKOCTH B MPUPOJIE,
UCKYCCTBE, apXUTEKTYpE.

29. IlpuBenute npuMepbl CHMMETPHI B IPOCTPAHCTBE B IPUPOJE,
UCKYCCTBE, apXUTEKTYpE.

30.B yem oTiIMUYME NOHATHE «IBUKEHHUE)» OT MOHATUS «IIOBOPOT»?
KonTtposabHas padora
Oo0s3aTenbHasi 4YacCTh
Ilpu pewenuu 3adanuii 1-4 3anumiume npaguibHvlil OMeem U3 yemolpex

npeo10HCeHHbIX.

1. (1 6amr) Pacmmdpyiite KpaTKyro 3amuch: a€ .

A) Touka a IPUHAIICKHUT TJIOCKOCTH [f; b) Touka a mpuHaIICKHUT TIPSIMOH f3;
B) npsimast & mpuHaanexuT miockocty [; 1) mpsimast 8 mepecekaeT IIOCKOCTh f3.

2. (1 6amn) Ilpsameie AB u CJ] ckpemuBarotcsi. Kakoe pacronoxeHue UMeroT
npsimbie AC u B/[?

A) mnapamnensHbeie; b) mnepnengukynspueie; B) ckpemuBatorcs; 1)
NEePEeCeKaroTCs.

3. (1 6amn) [Tnockoctu «a u f umerot 1 obmuryro Touky. KakoBo ux B3amMHOE
pacrosioxxeHnue?
A) mnapamnensHbl; b) mnepecekarorcss mo mpsMoi; B) cosmagaroT; 1)

CKPEIIUBAOTCS.
4. (1 6ann) Ecnu npsimasi, mpoBeJeHHAsE Ha IJIOCKOCTH 4Yepe3 OCHOBAHUE
HAKJIOHHOW, MEPIEeHIUKYJIIPHA €€ MPOEKIMHU, TO OHA...

27



A) mepneHIuKyJsipHA W caMoil HakJIOHHOW; b) mapamiensHa u camoi
HaKJIOHHOW; B) ckpemuBaeTcsi ¢ HakioHHOW; [') mepneHauKyspHa OCHOBAHUIO
HAKJIOHHOM.

IlIpu evinonnenuu 3adanuii 5-8 3anumiume x00 pewieHus u noOJay4eHHbL
omeem.

5. (2 6amna) Yepe3 koHubl oTpe3ka AB u ero cepeauny M mnpoBeneHb
napajijiesibHble MPsSMBIE, IEPECEKAIOIINE HEKOTOPYIO MJIOCKOCTh B TOUKax A1, B1 u
M. Halinure nimuny otpeska MM, eciu oTpe3ok AB He nmepecekaet niaoCKoCTh U
ecimu AA1=6,8cm, BB1=7,4cM.

6. (2 6anna) Ilpsmbie AC, AB u A/l nonapuo nepneHaukyispHbl. Haitnure
otpe3ok C/I, ecnmu AB=5 cm, BC=13 cm, AI=9 cwm.

7. (2 6amna) U3 ToukM K MIIOCKOCTH MPOBEACHBI JBE HakJIOHHbIC. Halmure
JUTMHBI OOLIEro MepHeHANKYIIIpa, €CIU MPOEKIUA HAKIOHHBIX OTHOCSTCS Kak 2:3
Y JUIMHBI HAKJIOHHBIX PaBHbI 23 cM U 33 cM.

8. (2 6amma) Haueptute ky6 ABCJIA1B1C1/l1. Iloctpouts Touky KEAB,
touky M€EJ1/1:C, orpe3ok PEEA1B:1C;.

JIONOJIHUTEJIbLHAS YaCTh
Ilpu evinonnenuu 3adanusn 9 3anuwiume x00, 000CHOBaAHUE peuleHUA U
NOJIy4eHHbLIL Omeem.
1. 9. (3 6amna) Paccrosiuue oT cTeHbI 3aBojia 10 ckiana 8M. Llex 3aBoaa
PAacMoJIOKEH Ha TPEThEM ITa)Xe Ha BBICOTE 7,2M OT ypoBHs 3eMin. Kakoit

JUTMHBI HY>KHO TIOCTPOUTH 3KEM00 JJIs1 TPaHCIIOPTUPOBKH TOTOBOM

MPOAYKIIUM U3 1I€Xa B CKJIaJl, €CJIM BHICOTA IPUEMHOM MONKH 1,2 M.

ITAJOHBI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9
3aaHusA
OTBeT B B b A 7,1 15 9 - 10
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Tema: Koopounamul u éekmopbol

Teopernueckue BONPOCHI:

1. U3 yero cocTouT npsiMOYroJibHas CUCTEMa KOOPIUHAT B
IIPOCTPAHCTBE?

2. Eciu Touka JIeKUT B IJIIOCKOCTH XY, Kakas KOOpJIMHATA y Hee
HyJieBas?

3. IlpuBenute npuMep KOOPAMHAT TOUKU A, KOTOpas JEXKHUT HA OCH Z.

4 Packporite noHsATHE «BEKTOPY.
5 Kak HaiiTh KoOpAMHATHI BEKTOpPA?
6. [Iepeuuncinre u pacKpouTe npaBuiia CIOKEHUS BEKTOPOB.
7 Kaxkue BeKTOpbI Ha3bIBAIOTCS KOJUIMHEAPHBIMU ?
8 Kaxkue BeKTOpbI Ha3bIBAIOTCS NEPHEHAUKYISIPHBIMU?
9 Yemy paBHO CKaISIpPHOE MTPOU3BEIAECHUE BEKTOPOB?
10. Kak HaliTH BEKTOpPHOE MPOU3BEIEHNE BEKTOPOB?
11. Yemy paBeH yroj Mexay BeKTopaMu?
12.  Tlpueaute npumep MaTPUIIbI 2X2.
13. IIpueaute npumep MaTpUIlbl 3x3.
KonTtposanHas padora

Oo0si3aTeIbHAA YaCTh

Ilpu pewienuu 3adanuii 1-4 3anumwiume npasuibHvll OMEem U3 Yemvlpex
npeo10HCeHHbIX.

1. (1 6amn) danst Touku A(1,0,5), B(-2,0,4), C(0,-1,0), 1(0,0,2). Kakue
U3 HUX JIeKAT Ha KOOpANMHATHOU npsiMmoit Oy?

A)A;Bb)B; B)C; IN) O.

2. (1 6amn) Kakue u3 Bekropos a(1,0,-1), ¢(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2)
SABIIAIOTCS] € IMHUYHBIMU ?

A)a;b)c; B)B; I) p.

3. (1 6amr) Kakue u3 Bexropos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) KonIMHEAPHBI?

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

4. (1 6amn) Hansr Toukn A(2,0,5), B(2,4,-2) C(-2,6,3). CepenuHoi Kakoro
oTpe3ka siBisiercsa Touka M(0,3,4)?

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

Ilpu evinonnenuu 3adanuil 5-8 3anuwiume xXo00 peuieHus U NOAYYeHHbL
omeem.

5. (2 6amma) Hanwer Bektopwl a(-6,0,8) , B(-3,2,-6). Haiimure ckamspHoe
MPOU3BEICHUE BEKTOPOB.

6. (2 Oamna) Ilpm Kakux 3HAUEHHAX 7 BEKTOPH a (4,n,2), 6(1,2,n)
MEPIICHIUKYJISIPHBI?)
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7. (2 6amna) lauwel Bektopwl a(-6,0,8), B(-3,2,-6). Haiinute xocunyc yria
MEX1y BEKTOpaMH.

8. (2 6amna) [oxaxute, uro uerblpéxyronbHuKk ABCJ[ sBnsercs pomOoM,
€CIIH:

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

JLlonmoJIHUTEIbHAS YACTh
Ilpu evinoanenuu 3adanusn 9 3anuwiume xX00, 000CHO8AHUE peUWIeHUs U
HOIYYeHHbLII OMEent.
9. (3 6aynma) MakeT 3eMeNIbHOTO MPEACTaBICH Ha KOOPJAMHATHOM MIIOCKOCTH.
Hadimute mmomane ydacTka (YETBIPEXYT'OJbHUKA), BEPIIMHBI KOTOPOTO HMEIOT
KOOPZMHATHI (8;0), (10;8), (2;10), (0;2).

101

[ 2 a 0 =

ITAJOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a/IaHusA
OtBer B B A B -30 -1 -3/7 - 68
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Tema: Ocnosvt mpuzonomempuu. Tpuzonomempuueckue hynkuyuu

Teopernueckue BONPOCHI:

1. Uemy paBeH yroia B OJIMH pajJdaH?

2. B kakux 4eTBepTAX TPUTOHOMETPUUECKOTO Kpyra (QyHKIMS y=sinx
MPUHUMAET MOJOKUTEIbHbIE 3HAUSHUS ?

3. B kakux yeTBepTsAX TPUTOHOMETPHUYECKOTO0 Kpyra (QYHKLIHS y= COSX
MPUHUMAET OTpULATENIbHbIE 3HAYEHUsA?

4, [Iponomxkure onpenenenue: «CUHYC OCTPOTO yria — 3TO...».

5 [Iponomxure onpenenenue: «Kocunyc ocTporo yria — 310...».
6 [Iponomxute onpenenenue: « TaHr€HC OCTPOro yriia — 3TO...».
7. CdopmynupyiiTe OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.

8 Uemy paBHO npousBeaeHue tgx*ctgx?

9 Yemy pasen Sin(2x)? ChopmyaupyiiTe IpaBUIO BIYUCICHHS.

10. Yemy pasen c0S(2x)? CchopmynupyiTe MpaBUiIO BHIYUCICHHUS.

11. Tlepeuucnute TpUrOHOMETpUUYECKUE (QYHKIINH, YKAXKUTE UX TEPUOJIBI.

12.  Yemy paBeH nepuoj GyHKuu Y=C0S(4X)?

13. emy paBeH nepuoj QyHKIIUU y=cOs(x/4)?

14. Omnpenenure 061acTh 3HaUCHHUS QYHKITUU y=3¢0S(5X)?

15.  Ilepeuncaure crocoObl peleHus: TPUTOHOMETPUYECKUX YPaBHEHUH.

16. PackpoiiTe anropuT™ peueHUs OJHOPOAHBIX TPUTOHOMETPHUUECKHX
YPaBHEHMII IIEPBOIO MOPSIIKA.

17. PackpoiiTe anropuTM pEIIeHHs OJHOPOIHBIX TPUIOHOMETPUYECKUX
yYpPaBHEHUN BTOPOTO MOPSIKA.

KonTpoJabHas padora
0Q0s13aTe/ILHAA YACTh
Ilpu pewenuu 3adanuit 1-4 3anumiume npagunbHLLEL OMEem U3 UYembvlpex

npeo10HCeHHbIX.

. . _AB .
1. (1 6amm) B AABC smCZA—C. Kakas u3 CTOpOH SIBIISIETCS TUIIOTEHY30M1

AABC?
A) AB; b) AC; B) BC; I') CB.
2. (1 6amr) Yrmom Kakoi 4eTBEpTH sBisieTcst yroa 0=400°7?
A) ;B I; B) I T) IV.
3. (1 6amr) Kakne n3 QyHKIHA SBISIIOTCS YETHBIMHE ?
A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.
4. (1 6amn) Kakue n3 uncen SBISIOTCS KOPHEM YPAaBHEHHS COS X = %?

T[:' —E' :E' —_ —
A)X—g, b) x 3 B) x o I x 3
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IlIpu evinoanenuu 3adanuii 5-8 3anumiume x00 pewieHus u NOJAYYEHHbL

omeem.
. T s
5. (2 6amna) Beruucnure: sin S T Cos-.

o 2 . V2
6. (2 6amna) HaiiguTe 3HaUCHUE BBIPAKCHUS 4arccos7 - 4arcsin(— 7)

7. (2 6amna) JlokaxkuTe TOXASCTBO: 2sin(m/2+a) + cos(m — a)= cosa.

8. (2 6amna) Pemure ypaBHenue: Sin® x - 4 sin x + 3 =0.

JlomoJHUTEJILHAS YACTh

IlIpu evinoanenuu 3adanusa 9 3anuwiume XxXo00, 000CHO8aAHUE peuwieHUs U

ROJIYYeHHbLIL Omeem.
9. (3 6amna) Pemute cucreMy ypaBHEHHIA

X+ty=m
{sinx+ siny = 2.

ITAJOHBI OTBETOB:
Homep 1 2 3 4 5 6 8 9
3agaHus
OtBer b A B b 1 21 % + (g +

2mn, | 2mn; % +
ne z Znn),
ne ”z
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Tema: Ilpouseoonan pynkyuu, ee npumenenue

Teopernueckue BONPOCHI:

1. IIponoikure onpenenenue: «llocnenoBaTeIbHOCTD — 3TO. .. ».

2. [IpuBeauTe npumMep apuPMETHIECKON NPOTPECCUN.

3. [IpuBenure npumep reoOMEeTpUIECKON IPOrPECCHUM.

4, [IpuBeaute mnpuMep OECKOHEUHO YOBIBAIOIIEH T'€OMETPUUYECKOMN
IIPOTPECCUM.

S. IIponoskure onpenenenue: «IIpousBogHas — 3T1o...».

6 Packpoiite reomeTpru4eCcKuii CMBICI TPOU3BOIHOM.

7 [Iponomxure onpenenenue: «KacarenbHas — 310...».

8. Packpoiite ¢puzndeckuii cMbICI TPOU3BOTHOM.

9 [lepeuncnure npaBuiIa BHIYUCICHUS POU3BOIHBIX.

10. Yemy paBHa mpou3BOJHAs CTENIEHHON QyHKUIUN?

11. Yemy paBHa NpoOU3BOHAS MPOU3BEICHUA?

12. Yemy paBHa MpoU3BOHAS YACTHOTO?

13. Yemy paBHa Npou3BOHAs CIOKHON QYyHKINU?

14. Cdopmynupyiite npu3HaK Bo3pacTaHus (PyHKIIUH.

15. Cdopmynupyiite npusHak yObIBaHUS (YHKIUU.

16. CdopmynupyiiTe npu3HaK TOYKH MAaKCUMyMa (PYHKIIHH.

17. Cdopmynupyiite Mpu3HaAK TOYKM MUHUMYMa (DyHKITAH.

18. CocraBbTe aIropuTM pELIEHUs 3a]a4 Ha HaX0X/IE€HUsI HauOOJbILIEro U
HalMEHbIIETr0 3Ha4eHNs (PYHKLIHUU Ha OTpe3Ke?

19. CocraBbTe aNropuT™M UCCIEIOBAHUS U MOCTPOCHUS rpaduka GyHKIUN
C TIOMOUIBIO ITPOU3BOJIHOM.

20. Kak HaliTh BepTUKAJIBHYIO aCUMITOTY rpaduka GyHKIun?

KonTpoJbHas padora
Oo0si3aTesibHAA YaCTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npasunbHBll OMEem U3 Uembvlpex
npeo10HCeHHbIX.
1. (1 6am1) Yemy paBHa npousBogHas QYHKIMU y=c0S>X?
A)y'=-sin’; B)y'=-2sin’; B)y'=-2cos xsinx; I') y’=2cos x.
2. (1 6amn) o xako#t u3 HopmMys BEIYHCIAECTCS MPOU3BOAHAS TPOU3BEIACHUS?
A) (utv)’=u’+v’; b) (uv)’=u'v+uv’; B) (%)' =
D)(H{g(x) =t (g(x))*g"(x).
3. (1 6ann) Pemure ypasuenue f'(x)=0, ecmu f(x)=3x? — 6x +4. Bribepure
OTBET.
A)1;b)-1;B)4; ') -4.
4. (1 6amn) Ha pucynke m3zoOpaxen rpaduk npousBogHoi ¢yHkiuu f(x),
onpeneneHHo Ha uHTepBane (—10;8). Haiinute konuM4ecTBO TOUYEK MakKCHUMyma
dynkum f(X) Ha oTpeske [—9;6].

vz !
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A)5;b)4;B)2;T) 3.

IlIpu evinoanenuu 3adanuii 5-8 3anumiume x00 pewienus u noOJay4eHHbL
omeem.

5. (2 Gamra) MarepuanbHasi TOYKa JBHMXKETCS MNPSIMOJMHEHHO IO 3aKOHY

x(1) = —t! 61 — 41> + 5t =5 (rme X— paccTOsTHUE OT TOYKH OTCUeTa B
MeTpax, t — Bpemsi B CeKyHIax, U3MEpPEHHOe ¢ Hauana JABWxkeHus). Haiinure ee
CKOPOCTE (B M/C) B MOMEHT Bpemenn I = 3 C.
6. (2 6anna) Ha pucynke u3o0pakén rpaduk ¢pyukmun y = f(X) u kacaTenbHas
K HEMY B TOYKe ¢ abcuuccoi Xo. Haliaure 3HaueHue npousBoaHoil ¢pyukiuu f(X) B
TOYKE Xo.
YA

3

o1 /3

(x—2)(x+3) >0
(x—8)
8. (2 6amna) Uccnenosats pynxmmio f(x)=x3 — 3x u mocTpouTs eé rpadux.

7. (2 6amna) Pemnte HepaBeHCTBO:

JdonoaHuTeNbHAS YACTh
Ilpu evinonnenuu 3adanus 9 3anuwiume Xx00, 000CHO6AHUE PeUIEHUA U
NOJIYyYeHHbLI Omeem.
9. (3 6anmna) ®upme «KoHTaKT» BBIIETSAIOT y4acTOK 3emin Tuiomaapio 100
M2, TIpeutararoT 4eThIpe ydacTKa pasHbBIX pasMepos: 25x4; 20x5; 12,5x8; 10x10.
Kakoit ywactok omoOputr gupektop ¢upmbr «KoHTakT», yduTHIBas, dYTO
HEO0OX0UMO OYyIeT MOCTaBUTh 3a00p 10 epuMeTPy?

ITAJOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aIaHNA
OtBer B b A B 8 1,25 (-3; 2), - 10x10

34




| (8; +o0) |

35



Tema: Muozocpannuku u mena épauieHus

Teopernueckue BONPOCHI:

1. IIponoskure onpenenenne: «MHOMOTrpaHHUK — 3TO. .. ».

2. [Iponomxute onpenenenue: «lIpuzma — 3to...».

3. [Iponomxure onpenenenue: «lIpAMOYrosibHBIA NapauieIenuIes —
3TO...».

4, [Iponomxute onpenenenue: «Kyd — 310...».

5. [Iponomxure onpenenenue: «llupamuaa — 3T0...».

6. Cdopmynupyiite CBOMCTBO O  MPOTUBOJEKAUIUX  TPaHIX
napajuieNIeIuIne1a.

7. CdopmynupyiiTe CBOWCTBO O IMArOHANIAX Mapaljiesienunea.

8. Cdopmynupyiite CBOWCTBO O JUAroHajd MW JIMHEWHBIX pa3Mepax
IPSAMOYTOJIBHOTO MapajulesIenuneaa.

Q. Kakast npu3zMa Ha3bpIBaeTCs NpsIMoii?

10. Kakas mpusma Ha3bIBaeTCs NMPaBUIbHON?

11. PackpoiiTe MOHATHE «IPABWJIbHAS MUPAMHUIAN.

12.  Yro Takoe anodema npaBUIbHON MTUPAMHIBI?

13. B wuyem oTiHMyue TIONHOM TMOBEPXHOCTU TMPHU3MBI OT TOJHOM
MOBEPXHOCTH MUPAMUIBI?

14. Cdopmynupyiite TeopeMy O BBIYUCICHHUH OOKOBON MOBEPXHOCTH
PSAMOM MPU3MBI.

15. Cdopmynupyiite TeopemMy O BBIYUCICHHH OOKOBON MOBEPXHOCTH
paBUJIbHON MTUPAMHU/IBI.

16. HazoBure mpenmeTsl M3 Baliedl NMpodecCHOHATBLHON IeATeIbHOCTH,
KOTOpBIE UMEIOT ()OPMBI MHOTOTPAHHUKOB.

17. Kakue MHOrOrpaHHUKH Ha3bIBalOTCS MpaBuiIbHBIMU? Ilepeunciure
IPaBUJIbHBIE MHOTOTPAHHUKH.

18. Ilpomomxure onpeaeneHue: «L{umuumap — 310...».

19. TIlpomomxure onpeaencuue: «kKoHyc — 3T0...».

20. IIpomomxure ompeneneHue: «Y CEYEHHBIN KOHYC — 3TO...».

21. IIpomomxure onpenenenue: «Illap —370...».

22. Yro sBRsieTCs BHICOTON YCEUEHHOTO KOHyca?

23. Uro sBHsSETCS OCEBHIM CEYCHHEM IWJIWHJIpPA, KOHYCa, YCEYEHHOTO
KOHYca, mapa?

24.  TlepeuncnuTe eAMHUIIBI M3MEPEHUS TUIOMIAIHA, 0ObEeMA.

25. Yemy paBHO OTHOIICHHE IIOMIAJEH TTOBEPXHOCTEH MOJOOHBIX (Puryp
B NMPOCTPAHCTBE?

26. UemMy paBHO OTHOIICHHE OOBEMOB MOIO0OHBIX (PUTYp B MPOCTPAHCTBE?

27. HazoBute mpeameTsl W3 Bamied TPo(ecCHOHATBLHON NESITeITbHOCTH,
KOTOpPbI€ UMEIOT (POPMBI TE BpaIllCHUSI.
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KoutpoJsibHas padora
Oo0s13aTeJIbHAS YACThH
Ilpu pewenuu 3adanuii 1-4 3anuwiume npaguIbHLLIL OMEEmM U3 Uemblpex

npPeod10HCeHHDIX.

1. (1 Gamn) B kakux eguHUIIAaX H3MEPSETCA IUIONIAAL MOBEPXHOCTH
MHOTI'OTpaHHHKa?

A) B rpagycax; b) B Mmerpax; B) B kBagpatHbix Merpax; ') B ABYrpaHHbIX
rpaaycax.

2. (1 6amn) Ilnomanp OOKOBOM MMOBEPXHOCTU MPU3MBI BBIYUCISIETCS IO
dbopmyre:

A) S =Seox*+ 2 Socii.; B) Seox =Pocs™H; B) S = Bgox + S Soc; I') S60k =2P o™ H.
3. (1 6amn) Yto sBIISIETCS OCEBBIM CEUYEHUEM YCEUEHHOI0 KoHyca?

A) paBHOOeApeHHBIM TpeyrodbHUK; b) paBHOOenpeHHass Tpaneuus; B)
OpsIMOYTOJIbHUK; [') IpsiIMOyTOJIbHAs Tpaneusi.
4. (1 O6ann) Kakas ¢urypa momyyaeTcs Npu BpaIEHUH TPSIMOYTOJIBHOTO

TPEYroJbHUKA BOKPYT OJJHOTO U3 CBOMX KaTE€TOB?
A) xonyc; b) yceuennslii konyc; B) nupamuna; [') yceuennas nupamuna.
Ilpu eévinonnenuu 3a0anuii 5-8 3anuwiume x00 pewieHus u NOYYEHHbLI
omeem.

5. (2 6amna) PeOpo ocHOBaHUS MPAaBWIBHON TPEYroabHON MUPaMHIBI 3 M,
anogema 6Mm. Haiinure miomiaas 00KOBOM MOBEPXHOCTH MUPAMU/IBI.

6. (2 6anna) Jluaronanp ky0a paBHa V/588. Haiinure ero oobem.

7. (2 6amna) IIpssMOyroJbHUK CO CTOPOHAMU 8CM M 3CM BpaIllaeTcss BOKPYT
Oonbiiel croponsl. Halimure 06beM, mionaan OOKOBOM M MOJTHON MOBEPXHOCTEH
MOJIYYEHHOTO TeJa.

8. (2 Oamna) BeUMCIUTH, MOBEPXHOCTH KPBIIIKA JOMa, UMEIOHIEro (hopmy
nonycdeps! paauyca 0,5 M. B 0TBeT 3anuIuTe 4ncio, 1eIeHHOE Ha TT.

JdonoaHuTe1bHAS YACTh

Ilpu evinonnenuu 3adanus 9 3anuwiume Xxo00, 000CHO8AHUE pPeUleHU U
nOYYeHHbLIL Omeem.

3. 9. (3 6anna) B xoakcukanbHOM Kabene

NUWIMHAPUYECKUUN MpoBOJ (KWJia) OXBau€H

TpyOuaToii o6omoukoii. Halitu: a) mromians
cedyeHus TpyOuaTou o6omouku, ecium RO=5 Mm,
JJIMHA BHYTPEHHEH OKPY)KHOCTH CCUCHUS
000JIOYKH OTHOCUTCS K AJUHE OKPYKHOCTH

KuIbl, Kak 16: 10, a mimomanb ceueHus Kadbens

paBHa 314 mm?; 6) paguychsl Ry u Ry, ecniu Ry = 6 MM, a miomany Tpex
KOHIIEHTPUUYECKUX OKPYKHOCTEH, 00pa3yIOmMMUXCcs B CEYCHUH, OTHOCSTCS,
Kak 5:3:2.
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ITAJOHBLI OTBETOB:

Homep 1 2 5 6 7 8
3aaHus
OTtBer B b 27 2744 72 w; 1/2
48 T;
64 1
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Tema: Ilepsooodpasnaa pynkuyuu, ee npumenenue

Teopernyeckue BONpPOCHI:
[Mponomxwure onpenenenune: «Oynkuus F(X) Ha3pIBaeTCS ... ».
Packpoiite reoMeTpUYECKUN CMBICI ONPEACIICHHOIO UHTErpasa.
[Iponomxute onpenenenne: «KpuBoanHerHas Tpaneuus — 310. ...
Cdopmynupyiite popmyny Herotona-JleitOnua.
B uem 3akirouaeTcst 001N BU BCEX MEPBOOOPA3HBIX ?
[lepeuncnure nmpaBuiia BBIYUCIECHNAS UHTETPAIOB.

ouhkwhE

KoHTposbHas padora
OQo0s13aTeJibHAS YaCTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npagunbHLLL OMEem U3 UYemwvlpex

npPeod10HCeHHDIX.

1. (1 6amn) Hns kakoii w3 Qynkumii dynxmus F(x)=x3-3x+1 sBnsercs
nepBOOOpa3HOI?

A) f(x)=3(x2-2); B) f(x)=3x(x?-2); B) f(x)=3x%-6x+1; I') f(x)=3x%-6X.

2. (1 6amn) Jlana gynxuus f(x)= 3x2+1. Uemy pasna F(1)

A)2:B)4;B)6;T) 1§.

3. (1 6amn) O6muMii B BCeX MepBO00Opa3HbIX s f(X)=Sinx?

A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.

4. (1 6amwt) Berauciure onpeaeneHHbli MHTErpan |, 12 xdx.

A)-1;b) 1;B)-1,5;T) 1,5.

Ilpu evinoanenuu 3adanuii 5-8 3anuwiume xo00 pewienHus u noOJAY4eHHbL
omeem.

5. (2 6amna) Sdsnserca mu F(x)=x3-3x+1 mnepBooGpasHOil a1 (QyHKIMH
f(x)=3(x?-1)?

6. (2 6amna) 3anaiite nepsoobpasnyro F(x) mnsa ¢pynkumu f(x)=3x2-2x, ecau
M3BECTHHI KoopauHaTel Touku M (1, 4) rpaduka F(x).

7. (2 6amta) Ha pucynke nzoopaxen rpadpuk dpyuakmuu y=Ff(X), onpenenéunoi
Ha uHTepBaye (—3; 11). Halinure HamMenbiee 3HaueHne GyHkuu f(X)Ha orpeske
[2;9,5].

u

A v = fiz)
A
3 . ‘AR =
) LA A1
NAN |/ A\l
\/1 W/ i

8. (2 6amra) Ha pucynke m3o0paxkeH rpaduk HexkoTopor ¢yHkiuu Y=Ff(X).

. 5
[Tonb3ysiCh PUCYHKOM, BBIYMCIIUTE ONPEIEIEHHBIN MHTErpa [, S (x)dx.
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JlomoJHUTEJILHAS YACTh

IlIpu evinoanenuu 3adanusa 9 3anuwiume xXo00, 000CHO8aAHUE peUwleHUs U
NOJIyYeHHbLI Omeem.
9. (3 6anna) Beruucauth miomaab 3eMeIbHOTO y4acTKa, IEPUMETP KOTOPOH
orpaHnuuBaroT JuHuu y=0, y=x, y=-2x+6. Pemmts nByms crnocobamu. Crenatb

YEPTEK.

ITAJOHBbI OTBETOB:

Homep 2 3 4 5 6 7 8
3aJaHusA
OtBer A b r na x3-x%+4 -3 12
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Tema: Cmenenu u kopnu. Cmenennan ynkyus

Teopernueckue BONPOCHI:

1. Cdopmynupyiite onpeneneHne CTeNeHHON QyHKUINU.

2. [lepeuuncnute cBOMCTBa CTENEHHON (DYHKITUHU C 1IEJIBIM MTOKa3aTeIeM.

3. Ilepeuncnure CBOMCTBA CTEIEHU C JCHUCTBUTEIBHBIM I10KA3aTEIIEM.
[IpuBenure npumepsl.

4, Ilepeuncnure cBOMCTBAa KOpHsS HaTypajdbHOW creneHu. Ilpusenure
IIPUMEPBHI

5. Ha wd4ro HeoOxonuMo oOpaTUTh BHUMAHUE TPU  PEIICHUU
UPPALMOHAIIBHOTO YPAaBHEHUS YETHOW CTETIEHU?

6. Uemy paBeH KOPEHb YETHOM CTENEHHU U3 OTPULATEIBHOIO Yncia?
IIpuBenure npumep.

7. Uemy paBeH KOpPEHb HEUETHOW CTENEHHM M3 OTPULATENBHOTO yucia?
IIpuBenure npumep.

8. Ha uyto cTtout oOpaTuTh BHHUMaHHUE MPHU PEHICHUH HUPPALMOHATBHBIX,

IpOOHO-pAIlMOHANIBHBIX YPAaBHEHUN U HEPABEHCTB?

KouTpoJibHas padora
O0s13aTeILHAA YACTh
Ilpu pewenuu 3adanuii 1-4 3anumiume npPasUIbHBIIL OMEeM U3 Yemblpex

npeo10HCeHHbIX.
1. (1 6amn) Mexay KakuMU JIBYMS HaTypajdbHBIMU YUCIAMU HaXOIUTCS
ancio 119?
A)19u20;b)2u3;B)18u19;I')3 u4.
2. (1 6amn) Omnpenenure KOpeHb ypaBHeHHs X°=125
A)3.;b)-3;B)-5,T) 5.
3. (1 6amn) Pacnionoxxute B OpsIIKE BO3pAaCTaHUS ynca: 2; i/?, V17

A) 2;3/5; V17; B) 2; V17; 3/5; B) 3/5; 2; Y17, 1) Y17; 2; /5.
4. (1 6amn) YMHOXas 4rciia ¢ OIMHAKOBHIM OCHOBaHUEM, UX CTENICHHU. .. 7
A) ymHoxaem; b) nenum; B) cknaneiBaem; I') oTHUMaeM.

Ilpu evinoanenuu 3adanuii 5-8 3anuwiume x00 pewienus u noOJay4eHHbLI

omeem.

5,58 . ,2,9

a -a

6,48
a npu a=7.

(VI2 ++/8)

Ny 10++96

6. (2 6anna) Halinure 3HaueHUE BhIpaKEHUS T .
7. (2 OGamma) PaccrosiHne ot HaOmromaTess, HaXOAIIETOCsS Ha HEOOJbBIION
BbIcOTe h KmioMeTpoB Haja 3eMi€i, 10 HAOJIOJaeMOW WM JIMHUU TOPU30HTA

5. (2 6ayna) Halimure 3HaUeHUE BBIPaKCHUS
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BBIUHCIIAETCS 110 (popmyIie [=~ ZRh, rae R=6400 km — paauyc 3emnu. C kakou
BBICOTBI TOPU3OHT BHJIEH Ha paccTossHuu 48 kuinomeTrpoB? OTBET BBIPA3UTE B
KUJIOMETpaXx.

8. (2 6ama) Pemute ypaBHeHHE v —32—x=12.

JlomoJHUTEJLHAS YACTh
IlIpu evinoanenuu 3adanusn 9 3anuwiume xXo00, 000CHO8AHUE peUWIeHUs U
NOJIy4YeHHbLI Omeem.

9. (3 6ayna) Pemure rpaduyuecku CUCTEMY YpaBHEHUM: {y = x
y=x
JTaJIOHbI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3alaHusA
OtBer b r B B 49 2 0,18 -36 (1; 1)
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Tema: Ilokazamenvhan )ynKyus

Teopernueckue BONPOCHI:

1. ChopmynupyiiTe onpeeneHue noka3aTeIbHOU PyHKIIUH.

2. [lepeuncnure cBOMCTBA MOKA3aTENbHON () YHKIINU.

3.  Ilepeuncnute cmocoObl pelICHUS MOKA3aTEIbHBIX YPAaBHEHHA.

4.  CdopmynupyiiTe TpaBUIO pEHICHUS NPOCTEHIINX MOKa3aTeIbHBIX
HEPaBEHCTB.

S. B uem 3akmtouaercs rpaduyueckuii cnocod pernieHus: ypaBHeHUN.

6. IlpuBegure npumep (QYHKIUMOHATBHONW 3aBUCUMOCTH TMOKa3aTeIbHOM
(GYHKIMU U3 peanbHON KU3HU.

KoutpoJibHas padora

Oos13aTeJIbHAS YaCTh
Ilpu pewenuu 3adanuii 1-4 3anumiume npPAGUILHBIIL OMEEM U3 YemMblPeX

nPeO10HCEHHDIX.
1. (1 6amn) Ilpu kakoM 3HaueHuu a GyHKIMS y=a* yObIBaeT Ha Bceil obactu
onpeaeneHus ?

A) a=§; b) a=8,25; B) a=§; I a=/3.
2. (1 6amr) Ha pucynke uzo0paxén rpaduk pyukuuu suga f(x)=a*. Haiinure

snaucnwue f(2).
YA

T
o

.”;} ] >
A) 25.; b) 5; B) 32; I') HeT BepHOTO OTBETA.
3. (1 6amn) Oynknus 3anana Gopmynoit: f(x)= (%)x . Uemy paBHo f(-2)?
A) = B)-4;B) 4;T) V2.

1 x—13

— = 3.
4. (1 6amr) Kopenb ypaBHCHUS (9) ?
A) 12,5;b) 13; B) 14; ') 15.

Ilpu eévinonnenuu 3adanuil 5-8 3anuwiume xo00 peuieHus U NOAYYeHHbL
omeem.

5. (2 6amna) HalinuTe KopeHb ypaBHeHHUs 3%2-5*3%=12

6. (2 6amna) CKOIBbKO LENbIX PELICHUI UMEET HepaBeHCTBO 1 <7X1<49?
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_ 25—8x—x2
7. (2 6amna) Haligute TOuKy MakcuMyMa (pyHKIMH Y= :
8. (2 Oamma) B xome pacnmaga paguoaKTUBHOTO H30TONA €ro macca

o —t/T
m(t) =mgy-27""",
YMEHBIIAETCA 110 3aKOHY rae Mo— HavalbHAs Macca M30TOla,

t— BpeMs, mpouleAllee OT HaYaJIbHOIO MOMEHTa, | — MNepuo] mnoiypacnaaa. B
HavaJbHBII MOMEHT BpeMeHHM Macca m3orona 184 mr. Ilepuon ero momypacrana
cocrapisger 7 MuH. Haiinure, yepe3 cKoJbKO MHUHYT Macca M30Toma OyaeT paBHA
23 mr.

JlomoJHUTEJILHAS YACTh
IlIpu evinoanenuu 3adanusa 9 3anuwiume xo00, 000CHOBAHUE DPeUICHUA U
nOJIy4eHHbLI Omeem.

—2x=0
9. (3 6amna) Pemute rpaduyecku cucteMy ypaBHEHUM: {); _ov

ITAJOHBbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHusA
OTtBer B A B A 1 2 -4 21 (2;4)
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Tema: Jlozapugpmot. JTozapughmuueckan ynkyus

Teopernyeckue BONPOCHI:
Cdopmynupyiite onpeneneHue gorapupmMuyeckor GyHKINH.
[lepeuncnure cBOMCTBA JorapuPMuUecKoil GyHKIUU.
[Iponomxute onpenenenue: «Jlorapupm — 370...».
Yemy paBeH sorapudm npousBeaeHUs ?
Yemy paBeH jorapu@m 4acTHOro?
[IpuBeauTe npuMepbl JOrapupMUUYECKON CIHUpaid B MPUPOJIE U B
OKpPY’KarolIeM MHpE.

ok wdE

7. Ha 9T0 crouT 00OpaTUTh BHUMAaHHUE MPU PEIICHUH JIOrapuPMUUECKUX
Y YpPaBHEHUI U HEPABEHCTB?

6. [lepeuncnure ciocoObl perieHus JorapupMIUIecKux ypaBHEHUH.

7. Cdopmynupyiite npaBuiio pelIeHHs] MPOCTEUIIUX JIOrapuPMUUIECKUX
HEPaBEHCTB.

8. B uem 3axmrouaetcs rpaduyeckuii crnoco0 peleHus ypaBHeHUH.

6. [IpuBeaute npumep (yHKIMOHATBHOW 3aBUCHMOCTH JIOrapupmMuueckoit
(GYHKIIUU U3 peanbHON KU3HU.

KouTpoJibHas padora
0Q0s13aTeILHAA YACTh
Ilpu pewenuu 3adanuii 1-4 3anumiume npPAGUIbHBIIL OMEEM U3 Yemblpex

npeo10HCeHHbIX.
1. (1 6amn) Kakas u3 gpyukuuii Bo3pactaeT Ha BCeit 001acTu
onpeaeaeHus?
A) f(x)=log: x; B) f(x)=0,7%; B) f(x)=x?; I') f(x)=log x.
2

2. (1 6amn) Ykaxure obnacts onpenenenus Gynkunu f(x) = 1g 2;:73

A) (-7;1,5); B) (-00; -1,5), (7; +o0).; B) (-1,5; 7); T) (-00; -7), (1,5; +0).
3. (1 6am) Pacnonoxute B mopsake Bospacranus: logg s 4; 10gq 5 0,4,
1
logg s "

1 1
A) logg 5 4; 1ogo,5 0,4;10gg 5 1 B) logg,s 4;10g0,5 7 logo,s 0,4;

1 1
B) log s " logps0,4;loggs4; I')loggs0,4;loggs " logg 5 4.

4. (1 6amn) Halimure KOpEHb ypaBHEHHUS logy(5 —x) =2.
A)11;B)-11; B) -3; T) 3.

Ilpu evinonnenuu 3adanuil 5-8 3anuwiume xo00 peuieHus U NOAYYeHHbL
omeem.
5. (2 6amta) Onpenenure 3HaueHne BoipaxeHus logg 2 + logg 3 + 210824,
6. (2 6ayna) YkaxkuTe HAaMMEHbIIEE 11eJ10€ PeIlICHUE HEPAaBEHCTBA!
log;(6x —4) > 2.

45



7. (2 6anna) Haligute TOuky MakcuMyMa (pyHKIIMH
y=8In(x+7)—8x+3.

8. (2 Oamnma) Jlns oOorpeBa mOMENIEHUs, TeMmIepaTypa B KOTOPOM
nojanepkuBaeTcss Ha ypoBHe T,=15° uepe3 pammaTop OTOIUICHHS MPOITYCKAIOT
ropsiayro Boay. Pacxon mpoxoasimieii yepe3 TpyOy paauatopa Boasl m = 0,6 Kr/c.
[Tpoxonst mo TpyOe pacCTOSHHUE X, BOJA OXJIAXKIACTCS OT HAYAJIbHON TeMITepaTyphl

cm T, — T, Br-c
x=0a—Ilog, ———, c =4200
Ts=91° no Temneparypsl T, npuuém Y —Tu rpe kr-°C
Br
Y =28—
— TENJI0EMKOCTh BOJHI, M-°C— ko3 puLreHT TemroodMeHa, a & = 0,8

— mnocrtosiHHag. Hadaure, mo kakoil TemmepaTypbl (B rpamycax llenbcust)
OXJIQJAUTCS BOJIa, €CIIU JJIMHA TPYOBI panuaropa paBHa 144 m.

JIONOJIHUTEJIbLHAS YaCTh
Ilpu evinonnenuu 3aoanusn 9 3anuwiume xo00, 000CHO8aHUE peuwieHUs U
NOIYYeHHbLI OMEent.
9. (3 6amna) Pemute rpaduyecku cucremy
. (v + 2x =1log3135 —log3 5
ypaBHeHI/II/I.{ 2y —3x = 6 .

ITAJOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHUusA
OTBer A r A B 5 3 6 34 | (0;3)
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Tema: Inemenmol KOMOUHAMOPUKU, CIMAMUCHUKY U MEOPUU
eéepoamuocmen

Teopernuecknue BONPOCHI:

1. [Iponomxure omnpeaenenue: «CiaydailHoe COOBITHE —  3TO...)».
IIpuBenure npumep.

2. [IpuBeauTe npuMep AOCTOBEPHOTO COOBITHS.

3. [IpuBeauTe npuMep HEBO3ZMOXKHOTO COOBITHS.

4, [Iponomxure omnpenenenue: «BeposTHOCTH ciydailHOro cOOBITHS —
3TO...».

5. CdopmynupyiiTe npaBUiI0O HAXO0XKICHUS CIIOKEHHUS BEPOSITHOCTEH.

6. CdopmynupyiiTe npaBUiI0 YMHOXKEHUS BEPOSTHOCTEH.

7. Kak naiitu cpennee apupmeTnyeckoe YucaoBoro psjaa’?

8. Kak naiiTu MmeuaHny 4yucioBoro psja?

9. Kak Beruucisiercst pazmax 4ucioBoro psijaa?

10. Jlms yero HyxXHbI auarpammbl, rpaduxu? Ilepeuncnure BHIBI
JUarpamM.

11. TIlpuBegute mpUMEpPHl MPOSBICHUS 3aKOHA OOJBIIMX YHCET B
NPHUPOTHBIX SIBICHUSX.

12.  TlpuBeaute npuMepsl MPOSBICHUS 3aKOHA OOJBIINUX YHUCEI B
OOIIECTBEHHBIX SBJICHUSIX.

13.  UYto m3yuaeT cTaTucTuka?

14. TIpopomxute onpeaeneHue: «CoyeTaHue — 3To...».

15. IIpomomxute onpeaenenue: «Pazmenienue — 31o...».

16. TIIpomomxure onpeaencHue: «llepecTaHOBKH — 3TO...».

17. TlpuBeaguTe npuMep MHOXKECTBA U3 PEATLHOM KU3HMU.

18. IlpuBeauTe mpumep ornepaiuu nepeceueHusi MHOKECTB.

19. TlpuBeaute mpumep oneparuu 00beTMHEHNUS MHOXKECTB.

20. IIpuBegute mpumMep omepanny pa3HOCTH MHOXKECTB.

21.  Packpoiite moHATHS «Tpad», «IEPEBO», KITUKID.

KonTpoJbHas padora
Oo0si3aTesIbHAS YaCTh
Ilpu pewenuu 3aoanuit 1-4 3anuwiume npasunvHvlit omeem u3 yemovlpex
npeo10HCeHHbIX.
1. (1 6amr) KomOunaropuka — 3T0 pa3ien MaTeMaTUKH, OTBEUAIOIINN HA
BOTIPOCHI CKOJIBKUMHU CITOCOOAMU MO>KHO BBIOPATH DJIEMEHTHI . ..
A) 3a7aHHOTO KOHEYHOTO MHOXECTBa; b) OeckoHedHOro MHOXKecTBa; B)
T000T0 MHOKECTBA; [') MpparmoHaIbHBIX YHCET.
2. (1 6ann) CoenuHeHust U3 N 3JIEMEHTOB, OTIMYAIOIIUECS NIPYr OT Apyra
TOJILKO MOPSIAKOM PACIIONOKEHUS B HUX 3JIEMEHTOB, Ha3bIBAIOTCS:
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A) nepecraHoBkamu; b) coueranusmu; B)  pasmemenusmu; I)
KOMOMHAITUSIMH.

3. (1 6amn) Yucno Bcex BOZMOXKHBIX Pa3MEIIEHUM BRIUUCIACTCS IO opMyJie:
n!

A) At =n(n—m); B) Alt=n(n—1)..(n—m+1); B) A' = (n_r'n)l; )
A =n(n+m)

4. (1 6amn) I'pynmupoBka — 370...

A) ynopsiioueHuWe €IMHMI] COBOKYIHOCTU IO TMpu3HaKy; b) paszOuenue
€MHUIl COBOKYITHOCTM Ha TPYNIBI MO Npu3HaKky; B) o0000mieHue eIuHUYHBIX
dakToB; I') 0600111eHNE €TMHUYHBIX TPU3HAKOB.

IlIpu evinoanenuu 3adanuii 5-8 3anuwiume x00 pewienus u noOJay4eHHbL
omeem.

5. (2 6amna) B cpeagnem m3 2000 HacoCOB, MOCTYNHUBIIMX B IPOAaxy, 6
noarekaroT. Haiiaute BEepOATHOCTH TOTO, YTO OJWH CIIy4alHO BBIOpAHHBIA IS
KOHTPOJISI HACOC HE MOATEKAET?

6. (2 6amna) Haiitu mony, Mmeauany u cpennee Boioopku: 7, 4, -1, 3, -3, 0.

7. (2 6anna) B Opurane 4 xeHmuHbl U 3 My)4uHbl. Cpeau 4jIeHOB OpHUrajbl
pasbirpeiBatorcs 4 Owiera B Tearp. KakoBa BEpOSITHOCTh TOr0, YTO CpEIu
obnanareneil OUIECTOB OKAXETCS 2 KEHITUHBI U 2 MY>KYUHBI?

8. (2 6amna) CKOJIBKUMU CIIOCOOAMU MOXKHO TTOCTAaBUTh 4 KHUTH B OJIUH PsiJ?

JdonoaHuTebHAS YACTh

Ilpu evinoanenuu 3adanus 9 3anuwiume x00, 000CHOGaAHUE peUleHUA U
RnOYYeHHbLII OMmeEem.

9. (3 Oamwra) YtoObl TOCTYNUTh B HMHCTUTYT Ha CHEIUAIBHOCTH
«DNEeKTPUUECKUE CTAHIUU, CETH U CHUCTEMbI», aOUTYPUEHT OJDKEH HaOpaTh Ha
EI'D> ne menee 70 OayyioB 1O KaXaoMy M3 TpEX MPEAMETOB— MaTeMaTHKa,
pycCKHi s3bIK U u3uKa. UTOOBI MOCTYNUTHh Ha CIEHMUATBHOCTH «KoMMepius»,
HY)KHO HaOparhb He MeHee 70 OaIOB MO KaXAOMy M3 TPEX MPEAMETOB —
MaTeMaTHKa, PYCCKHUH S3bIK U 00I11€CTBO3HAHHUE.

BepositHOCTh TOTO, UTO aOUTypueHT 3. moiayduT He MeHee 70 OayioB 1Mo
Marematuke, paBHa 0,6, mo pycckomy si3biky — 0,8, mo ¢uzuke — 0,7 u 1o
obmectBo3nanno — 0,5,

Haiinute BepoATHOCTH TOTO, 4TO 3. CMOKET MOCTYIHTh XOTs Obl HA OJIHY W3
IBYX YIIOMSIHYTBIX CIIEUAIBHOCTEM.

ITAJOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHusA
OTBeT A A B A 0,997 Mopl 18 24 0,408
HET, 35
1,5;1,7
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2.2. 3axanus I POMEKYTOYHOM aTTeCTALMHU

HpOMC)KYTOqHaH arrecrauusa  IMPOBOJUTCA 110 OKOHYAHWH  HU3Y4YCHUA

obmeoopaszoBarenpior auctumiuael OOJ[. 07 Maremaruka. (IIpemomaBarens

MIPOBOJUT MPOBEPOUYHYIO pabOTy, KOTOpas IpelHa3HauyeHa IJsi MPOMEKYTOUHON

aTTECTAIlMK, UTOTOBOM OIEHKU Y4YeOHOH IMOATOTOBKU CTYACHTOB, 3aBEPIIMBIITHX
ocBoeHue obieoopazoBarenbHoM quctuuinael OO/, 07 MatemaTuka.

3amadeil mpoBeeHUsI MPOBEPOYHON palbOThI SIBISIETCS OMPEACIICHUE YPOBHS

YCBOCHHA COACPKAHUA 06p330BaHI/I$I I10 O6H1606pa30BaTCHBHOﬁ JUCHUITIINHE

OO/I. 07 Marematuka.

Hrorosasi npoBepouHasi padbora

3K33M€H3HHOHHBI€ 3aJaHU4A 110 JTUCIHUIIJIMHE

3ananus 14 npoBeaeHus arrectanuu cryaeHToB IIOO B nucbmenHoi gopme

1o y4eOHOM qucuuiiniae: «MareMaTuka»
(TexHOJIOTMYECKU H POPMIIb)

KOMIIJIEKT Nel

Bapuanr 1

5 1

1. Beruncnure 3HaueHue Boipaxkenus 16~ + — (0,01)"z2 + 12 - (7°)3 — 16 -

275 6475
2. Pemnte ypaBHeHue cos2x = 2cosx — 1
3. VipocTuTe BolpakeHue 31083 V8+1
4. YopocTurte BbIpaKeHHE
- 3m 2T 31 21 1L 31 i1
(smﬁ . c057 + cosﬁ . sin7)2 + (cosﬁ : 0057 — sinﬁ

5. Pemmure ypaBHenue 32X71 4 3272 . 32x~4 = 315

6. Pemute HepaBencTBo logs (1 — 0,2x) < %
16

7

. 5
7. Haiinure o61acTh onpeneneHus] GyHKIIUU Y = (;)Zx—z} -2

1-2x
5x+2

8. Haiigure 3nauenue f'(1), ecnmuf (x) =

9. OcHoBaHue paBHOOENPEHHOIO TPEYTrOJIbHUKA paBHO 6CM, a OOKOBasi CTOpOHA

. 3T,
sm7)
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10 cm. K GOKOBBIM CTOpOHAM MPOBEJAEHBI BHICOTHI. BhluncauTe JIMHY OTpe3Ka,
KOHIIAMHU KOTOPOTO CIIY’KaT OCHOBAaHHMS BBICOT

10. OguH nMIIMHAP MOJIyYEH BPAIEHUEM IMPSAMOYTOJIBHUKA BOKPYT CTOPOHBI 8 CM,
a BTOpOM, BOKPYT CTOPOHBI 6 cM. HaiinuTe oTHOIIEHHE OOKOBBIX MOBEPXHOCTEN U

00bEMOB ITUIMHAPOB.

KDI/ITe‘DI/II/I OLCHUBAHMA .

5 (OTIMYHO) — JIFOOBIC MPABUIIHLHO BBITIOJHEHHBIC 8 3a7jaHUM, J1BA U3 KOTOPHIX
reOMETPUUECKUE 3a/1aHuS;

4 (xopo1o) - Jr00bIe TPaBUIBHO BHITIOTHEHHBIE 7 3aJJaHUM, OJTHO U3 KOTOPBIX
reoOMEeTPUUECKOE 3aJJaHHUE;

3 (YIOBJICTBOPUTEINIBHO) - JIFOOBIC MPABUIILHO BBIMIOJIHEHHBIC 5 3a1aHUH,

2 (HeyIOBJIETBOPUTENILHO) - MEHEE S5 BBIMOJHEHHBIX 3a/IaHU.

3amanus A9 npoBeaeHus arrecranuu cryaeHToB I[I0OO B nucbmenHoi popme
1o y4eOHOM qucuuiuinue: «MareMaTuka»

(TexHOIOTMYECKHUIT MPOdUIIb)
KOMILJIEKT Ne 1

Bapuanr 2

1
1 - = 1
1. Berauciute 3HaueHue BeIpakeHus 216 3 - (%)_ 24571, (i) S+ (i)_ 4

2. PemmuTe ypaBHeHHe cos?xX — sin®x — cosx = 0
3. Vipocture Beipaxenue 491051087 14

4. YopocTurte BbIpaKeHHE

- 3m 21‘[+ 31 _2112+ i1 3m m  3m,
(SmlO cos5 COSlO sm5) (cole cos5 SmlO sm5)
5. Pemmure ypasHenue 3 - 2% - 2X71 + 5. 2X72=120
6. Pemure HepasencTBo logg 3(4x — 15) = 0
7. Haitnute o0nacte onpeaeneHust QyHKIUU Y = (g) 5x+2 %
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xX—2
3—-2x

8. Haiigure 3nauenue f'(1), ecmu f(x) =

9. OKpyXHOCTb KacaeTcss OOJIbLIEro Karera MNpsIMOYTOJIbHOTO TpPEYroJibHUKA,
MPOXOJIUT YE€pe3 BEPUIMHY MPOTUBOJIEKAILIETO OCTPOro yria U MMEET LIEHTP Ha
TUIOTEHY3€ TpeyronbHuKka. Haligute paaumyc OKpY)KHOCTH, €CIM KaTeThbl
TpPEyroJibHUKa paBHbI 6 CM U 8 CM

10. JlmaroHamp OcCeBOro cedeHMs LWIMHIApa paBHa 48 cM. Yroa Mexay
JUaroHanblo U obpasytomed mumuHapa pasen  60°. Haiiqute mmomans
MOBEPXHOCTH U 00bEM LIMIIMHIPA.

KDHTﬂMﬂIOHGHHB&HHH:

5 (oTnU4HO) — JMr0ObIE MPAaBWIIBHO BHITIOJHEHHbIE 8 3aJJaHUH, IBa U3 KOTOPBIX
TEOMETPUYECKHUE 3a1aHUS;

4 (xopoio) - Jr0ble MPaBUIBLHO BBHIIOJIHEHHbBIE 7 3aJJaHUM, OJTHO U3 KOTOPBIX
F€OMETPUYECKOE 3a/IaHUE;

3 (yIOBIETBOPUTENHHO) - JIIOOBIE MPaBUIIBLHO BBHITTOJHEHHBIE 5 3aaHUM,

2 (HEyIOBJIETBOPUTEIHHO) - MEHEe 5 BBINOITHEHHBIX 3aJaHUN
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3.PexoMenayemasi iuTepaTypa U MHHbIe HCTOYHUKH

3.2.1 OCHOBHBIE ITEYaTHBIE U3TAHUS
1. Maremartuka: y4e0. 115l CTYJ€HTOB yupexx1eHui cpel. mpod. oOpazoBanus; 1—-

e uznanue. bammvakoB M.U., U3natensckuii neHTp «AxageMus», 2025.
3.2.2 OCHOBHBIE AJIEKTPOHHBIE U3JAHUS

1. Enunas xomnexkuus uu@poBbix oOpa3oBarenbHbIX pecypcoB. - URL:
http://school-collection.edu.ru / (mara o6pamenus: 08.07.2023). - Tekcrt:
3JIEKTPOHHBIM.

2. Nudopmarmonnas  cuctema  «EnmHoe  OKHO — gocTyma K

obpasoBareabHBIM pecypcam». - URL: http://window.edu.ru / (nata oOpaieHus:
02.07.2023). - TekcT: 3JCKTPOHHBII.

3. Hayunas 3JIEKTPOHHAs oubMoTeka (HOB). - URL:
http://www.elibrary.ru (mara oopamenus: 12.07.2023). - TekcT: 371€KTPOHHBIH.

4. OtkpeiThiid KOUTeK. Matematuka. - URL: https://mathematics.ru /
(mara obpamienus: 08.06.2023). - TekcT: 371€KTPOHHBIN.

S. [ToBTopuMm marematuky. - URL: http://www.mathteachers.narod.ru /
(mara obpamenus: 12.07.2023). - TekcT: 371eKTPOHHBIN.

6. CopaBoyHHMK 10 MaTeMaTWke i  ImKoJdbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mata obpamenus: 12.07.2021). -
TeKcT: 3JIEKTPOHHBIN.

1. Cpennsis ~ maremaTuyeckas  MHTEpPHET  IIKOJA. - URL.:
http://www.bymath.net / (mata o6pamenus: 12.07.2023). - TeKkcT: 37CKTPOHHBIH.

8. OenepanpHbiii moptan  «Poccmiickoe oOpaszoBanme». - URL:
http://www.edu.ru / (nata oopamenus: 02.07.2023). - TekcT: 37IEKTPOHHBIH.

9. ®enepanbHblil HeHTp HWH(OpPMAIIMOHHO-00pa3oBaTeNbHBIX pecypcoB. - URL:
http://fcior.edu.ru / (nara obpamenus: 01.07.2023). - TekcT: 31EeKTPOHHBIH

3.2.3 JlonoaHUTEIbHBIE HCTOYHUKHU

1.Anre6pa u Hauana ananuza.l0-11 k1. Anumos I A., Komsirua FO.M. u np M.:
[Ipoceemienue, 2023.

2.I'eometpusa 10-11 kn : JI.C. Artanacsn, B.®.byty3oB u ap- M.: [IpocBenienue,
2022..
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