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1. IIacmopT KOMIUIEKTA OLIEHOYHBIX CPEICTB
1.1. ObsacTh NPpUMEHEHUSI KOMILJIEKTA OLEHOYHBIX CPEACTB
KOMIUIEKT OLIEHOYHBIX CPEACTB NMpEAHA3HAYEH I IPOBEPKU PE3YIbTATOB

ocBoeHus obuieoOpa3zoBarenbHoil aucuuminabl OOJ[.03 Maremaruka (nanee -
OO/I) ocHoBHOl TpodeccuoHanbHON oOpaszoBaTenbHOM nporpammel (OITOIT) mo

cnennanibHocT  CIIO 08.02.01 CrpouTensCTBO M JKCIUTyaTalWs 30aHUA U

COOPYKEHUM.

Ili1anupyemble pe3yJibTaThl OCBOEHUSI 00111€00pa30BaTEeIbLHOM IMCIUILINHBI B
coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3HaueHne AUCIUIUIMHA UMeeT rpu popmupoBanuu u pazsutuu OK u T1K

Koa n IInanupyemblie pe3yjbTaThl OCBOCHUS] TUCIHIIIMHBI
;?:;fq;‘;’;t::i 3HaHus " Oo0mue
S — YMEHUS (IMYHOCTHBIE, JAucuuninHapHblie (MpeaMeTHbIe)
MeTanpeIMeTHbIe)

OK 01. Vo 01.01 JIP 24 rotoBuocts k| IIPG 01 BJIAJIETh METOJaMH

Bri6upats pacro3HaBaTh | aKTUBHOM JI0OKa3aTeNbCTB, aIroOpUTMaMH

CrocoObI 3a/1auy W/WIA | JeSITETbHOCTH penieHus 3a/1a4; yMEHHUE

pereHus npooseMy B TEXHOJIOTHYECKON 1 | OPMYITHPOBATH OTpeeNIeHus,

3a1a4 npodeccroHal | couraibHON AKCHOMBI M TEOPEMBI, IPUMEHSATH HX,

npodeccuoHallb | BHOM W/WIIH HaIlPaBJIECHHOCTH, IIPOBOJIUTH JI0Ka3aTesIbHbIE

HOM COLIMATIbLHOM CIIOCOOHOCTh pacCyXJeHus B XOJA€ pELICHUs

NESATEIBHOCTH | KOHTEKCTE; WHULIUUPOBATH, 3az1ay;

npuMmeHuTesnbHo | Yo 01.02 MJIAHUPOBATh U I[IP6 02 ymerp  omepuUpOBATH

K pa3JIM4YHbIM AQHAJIM3UPOBATH | CAMOCTOSITEIIBHO MOHATUSIMU: CTEIIEHb qyucna,

KOHTEKCTaM 3a/lauy W/WIIK | BBITOJHSTH TaKyrO norapudm YHUCIIa; yMEHUE
npoliemy u JESATEIbHOCTB; BBINIOJIHATh BBIUMCIICHUE 3HAYCHUN U
BBIJICTISATH €& JIP 26 roTOBHOCTh U | IpeOOpa30BaHUsl  BBIPAKEHHHA  CO
COCTaBHbIE CIIOCOOHOCTH K CTENEHAMU u norapudmMamu,
4acTH; 00pa3oBaHUIO U npeoOpazoBaHus JIpoOHO-
Yo 01.03 caM000pa30BaHMIO HA | pallMOHAIBHBIX BEIPAKCHHI;
OIIPEeNEeNATh INPOTSHKEHUU BCEH [IP6 06 ymeTh pemiaTh TEKCTOBBIE
3TaIbl KU3HU; 3aa4d pa3HbIX TUIOB (B TOM YHCIIE
pelieHust MPII 01 HAa TPOLIEHTHI, JOJMA W YacTH, Ha
3a/1a4u; CaMOCTOSITEJIBHO IBUXKEHHE,  paboTy, CTOUMOCTH
Yo 01.04 dbopMynupoBath u TOBAapOB U YCIYT, HAJOrH, 33/1a4u U3
BBISIBJIATH U aKTyaJIu3UpOBaTh obnacTu ympaBieHHUS IJWYHBIMU U
3¢ heKTUBHO npoliemMy, CEMEUHBIMU (uHaHCamMM);
UCKATh paccMaTpHuBaTh €e COCTaBJISITh BBIPAKEHMS, YPABHEHUS,
uH(GOPMAIIMIO, | BCECTOPOHHE; HEpPaBEHCTBA U UX CHUCTEMBI 10
HeoOxomumyro | MPIT 02 YCIIOBUIO 3aJ1a4y, HCCIIeI0BATh
JUISl pELLICHUs | yCTAaHABJIMBATh MOJIYYeHHOE pEUIEHUE U OIICHUBATH
3a/1auM U/UIU | CYIIECTBEHHBII MPaBIOINOI00HOCTH Pe3ylIbTaTOB;

po0OIeMbl;
Yo 01.05
COCTaBJISITh
J1aH
JIeNCTBUS,

NPU3HAK WIN
OCHOBAHUS IS
CpaBHEHUS,
KaccuUKaIy U
0000IIeHHS;

ImP6 09
MOHATUSIMU:
IIJIOCKOCTB,
JIBYrpaHHBIN
CKpELIUBAIOIINECS

YMETh  ONEPUPOBATH
TOYKa, npsiMas,
IIPOCTPAHCTBO,

yro,
psIMBIE,
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Yo 01.06
OTIPEICIIATh
HEO0OXO0TUMBIC
pecypchl;

Y0 01.07
BJIQJICTh
AKTyaJIbHBIMHU
METOIaMH
paboThl B
npodeccrnoHan
bHOU U
CMEXHBIX
chepax

Yo 01.08
pealn30BHIBATH
COCTaBJICHHBII
TIaH

Yo 01.09
OIICHUBATh
pe3ynbTaT u
MTOCJIC/ICTBUS
CBOUX
JEWCTBUI
(camocTosITeNDH
HO WJIU C
MTOMOIIBIO
HaCcTaBHHUKA)
30 01.01
AKTyaJIbHBIN
npodeccuoHal
bHBIN U
COLIMATIbHBIN
KOHTEKCT, B
KOTOPOM
PUXOIUTCS
paboTathb u
KUTh;

30 01.02
OCHOBHBIE
UCTOYHUKHU
uHdopmanuu u
pecypchl Amst
peleHus 3a1au
U npo0sieM B
npodeccruonan
BHOM W/WITU
COIIMANIEHOM
KOHTEKCTE;

30 01.05
CTPYKTypa
TJIaHa JUIs
pelieHus

MPII 03 onpenenste
LICNIM ACATCIIHLHOCTH,
3aJ1aBaTh

napaMeTpsl U
KPUTECPUU UX
JIOCTYKEHMS;

MPII 04 BBISBISTE
3aKOHOMEPHOCTHU U
POTUBOPEUUS B
paccMaTpuBaeMbIX
SIBJICHHSIX,

MPII 05 BHOCUTE
KOPPEKTUBHI B
JIeSITCILHOCTD,
OIICHHUBATh
COOTBETCTBHUE
pe3ynbTaTOB IIEJNISIM,
OIICHUBATh PUCKH
OCJIeACTBUHI
JIeITEIIEHOCTH;

MPII 07 Bmagets
HaBbIKaMU y4eOHO-
HUCCIIEIOBATEILCKON U
MPOEKTHOM
JIEeITEIBHOCTH,
HaBBEIKAMU
paspenieHus mpooseM;
MPII 08 cnocoOHOCTH
1 TOTOBHOCTH K
CaMOCTOSITEIIbHOMY
MOUCKY METOJIOB
penieHus
MPaKTUYECKUX 3a]1a4,
MIPUMEHEHUIO
pa3IMYHBIX METOJIOB
MO3HAHUS;

MPII 12 BBISIBISTE
MPUYHHHO-
CJIEICTBEHHEIE CBA3H U
aKTyallu3UpOBaTh
3a/1a4y, BBIJIBUTATh
TUIIOTE3Y €€ pelIeHus,
HAXOJWUTh apTyMEHTHI
JUISL TOKa3aTelIbCTBA
CBOUX yTBEPKJICHUH,
3a/1aBaTh MapaMeTphbl
U KPUTEPUU PEIICHHUS;
MPII 13
aHATU3UPOBATH
MOJIy4YeHHBIC B XOJIE
pelIeHus 3a1a4n
pEe3yNbTaThI,

[apajjIeIbHOCTh u
HEPHEHIUKYIAPHOCTE  IPSAMBIX U
IJIOCKOCTEM, YroJl MEXAY NPSMBIMH,
YTOJI MEXIy NPSMOU U IUIOCKOCTBIO,
yroi MEX Ty IUIOCKOCTSIMU,
paccTosiHie OT TOYKH JO IUIOCKOCTH,
paccrosiHue MEXAYy  MPSIMBIMHU,
PacCTOSIHUE MEXY IJIOCKOCTSIMY;

- YMCTb HCII0JIb30BaTh IMPU PCIHICHUN
3aa4 U3ydeHHbIE (aKThl M TEOPEMBI

IUIAHUMETPUH;, YMEHUE OIIEHUBATh
pa3Mepbl  OOBEKTOB OKPYKAIOIIErO
MHpa;

I[IP6 10 ymeHue omepupoBaTh
HNOHSATHAMH: MHOTOTPAaHHHUK, CEUCHHE
MHOTOI'DaHHUKA, KyoO,
napaelenumnes, npu3Ma,

nupaMuia, ¢urypa U MOBEPXHOCTh
BpalleHUsA, LUIHHIp, KOHYC, IIap,
cdepa, ceueHust GUrypbl BpallleHUs,

IUIOCKOCTh,  Kacaromiasicss  cepsl,
IWIAH/pA, KOHYCa, TUTOMIATh
MOBEPXHOCTH TIHPAMH[IBI, TIPU3MBI,

KOHYCa, IIJINHJIPA, TIomanb chepsl,
o0beM  Kky0a,  MPSIMOYTOJBHOTO
napaieNenue/a, PaAMUJIBI,
NpU3MBI, IWJIMHIpPA, KOHYyca, MIapa;
yMeHUe N300pakaTh MHOTOTPAaHHUKH

U TIOBEPXHOCTH  BpallleHUs, HX
CEUYeHHA OT pPYKH, C [OMOUIBIO
YEepPTEHKHBIX UHCTPYMEHTOB u
JNIEKTPOHHBIX  CPEJACTB;  yMEHHUE
pacrno3HaBaTh CUMMETPUIO B
MIPOCTPAHCTBE; yMEHUE
pacrno3HaBaTh IPaBUJIbHBIC
MHOTOTPaHHUKU;

[IP6 11 ymeHue omepupoBaTh
MOHSITHSIMHU: JBUKCHHE B
MPOCTPAHCTBE, MOJI00HBIE (DUTYPHI B
MIPOCTPAHCTBE; UCIIOJIE30BATh
OTHOIICHHE ioniaaen

MOBEPXHOCTEH U 00HEMOB MOI0OHBIX
¢buryp npu perieHnu 3aaay;

I[IP6 12  yMeHue  BBIUUCIATH
reoMeTpUYecKrue BEJIWYMHBI (IJTUHA,
yroJ, IUIOWAAb, OO0BEM, IUIONAAb
MIOBEPXHOCTN), UCIIOJIb3YS
U3y4CHHbIE (POPMYIIBI U METOBI;
[1P6 13 omepupoBaTh MNOHATUIMU:
OpSAMOYTOJIbHAsI CUCTEMa KOOPIMHAT,
KOOP/IMHATbI TOYKH, BEKTOD,
KOOpJIMHATBl BEKTOpa, CKaJsIpHOE
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3aaad.

KPUTHYCCKH
OILICHUBATh UX
JIOCTOBEPHOCT,
MPOTHO3UPOBATH
M3MECHCHHE B HOBBIX
YCIIOBUSIX;

MPII 17 ymets
MEePEHOCUTH 3HAHUS B
MO3HABATENBHYIO U
MPaKTUYECKYIO
obnactu
JKU3HEICATEILHOCTH;
MPII 18 ymets
WHTETPUPOBATH
3HAHUS U3 PA3HBIX
MPEAMETHBIX
oOacrei;

MPII 19 BeIABHTATH
HOBEIE HJIEH,
npejiaraTh
OPHUTHMHAIIbHBIE
TTOJIXOJTBI U PEIICHUST;
MPK 11
KOOPJAUHHUPOBATH U
BBITIOJTHATH pabOTy B
YCIIOBHSIX PEabHOTO,
BUPTYaJILHOTO U
KOMOWHHUPOBAHHOTO
B3aMOJICHCTBUS;
MPP 02
CaMOCTOSATEILHO
COCTaBJIATH IJIaH
penieHus mpoOIeMBbI ¢
Y4E€TOM MMEIOITUXCS
pecypcos,
COOCTBEHHBIX
BO3MOJKHOCTEH N
NPETNOYTEHH;

MIPOU3BE/ICHUE, yroma MEXKTY
BEKTOPAMHU, cyMMa BEKTOPOB,
MpPOU3BE/ICHHE BEKTOpa Ha YHCIIO;
HaxXOJIUTh C TIOMOUILIO H3YYEHHBIX
dbopMyn  KOOPIMHATHI  CEPEIUHBI
OTpPE3Ka, PACCTOSIHUE MEXKAY ABYMs
TOYKaAMU;

I1P6 14 YMETh BbIOMpATH
MOXOISIINN U3YYCHHBI METOH IS

pemieHusl  3aJa4yM,  pacro3HaBaTh
MaTeMaTH4eCKUe (axTbI U
MaTeMaTHIeCKHe MOJIeNN B
OPUPOIHBIX M OOIIECTBEHHBIX

ABJIGHUSIX, B MCKYCCTBE; YMEHHE
PUBOIUTH pUMEpPBI
MaTeMaTHYEeCKUX OTKPBITUI
pOocCuiicKon " MHUPOBOU
MaTeMaTHYECKON HAYKH;

I[Py 01 ymenme omnepupoBath
MNOHATUSIMH: OTPEJEIEHNE, aKCUOMa,
Teopema,  CIEICTBUE,  CBOWMCTBO,
MpU3HAK, JI0Ka3aTeNbCTBO,
pPaBHOCUJIbHBIE (hopMyITUPOBKH;
ymeHue GopMyaupoBaTh 0OpaTHOE U
MIPOTUBOMOJIO)KHOE  YTBEP)KJEHHUE,
MPUBOJNTH IPUMEPBI "
KOHTPIIPUMEDBI, HCIIOJIb30BAaTh
METOJ MaTE€MaTU4YECKONM WHIYKIUU;
IIPOBOJIUTH JI0Ka3aTeJIbHbIE
paccyXJieHus MpU pPEUIeHUU 3aj]ad,
OLICHUBATH JIOTUYECKYIO
MIPaBUIILHOCTh PACCYKICHHUIA;

I[Py 02 ymeTs  omepupoBath
MOHITHSIMHU: MHO>KECTBO,
MOJIMHOXKECTBO, ~ ONeEpaluud  Haj

MHO’KE€CTBAMHU; YMETb HCIIOJb30BaTh
TEOPETUKO-MHOKECTBEHHBIN amnmnapar
JUI OIIMCAHMs PEANIBHBIX IPOLECCOB
U SBJICHUN W IIPU pPELICHMHU 3a/ay, B
TOM 4YHCI€ M3 JPYruX Yy4eOHBIX
IIPEIMETOB;

I[IPy 05 ymerp  omnepupoBaTh
MOHATUSAMU: HATypaJibHOE YUCIIO,
LEJI0€ YHCII0, OCTATOK II0 MOZYIIO,
panuoHaIbHOE 4UCIIO,
UPPALMOHAIIBHOE YHCIIO, MHOXKECTBA

HATypaJIbHLIX, OECIIBIX,
padnOHAJIIbHBIX, e CTBUTEIILHBIX
qUCCII; YMCTb HUCIIOJIB30BAaTh

MPU3HAKU JIETMMOCTH, HAaMMEHbBIIUH
OoOlIMI JEeNUTENh, W HAUMEHBIIIEE
obmee KpaTHoe, alropuT™M EBkimnaa
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IpU PELIEHUM 3aJ]1a4; 3HAKOMCTBO C
pa3IMYHbIMU HO3UIIMOHHBIMU
CUCTEMaMH CUUCIICHHUS;

[Py 06  ymenme  cBOOOIHO
OIIEpUPOBATH MOHATUSIMU: CTEIEHb C
LEJIbIM HIOKa3aTelIEM, KOPEHb
HaTypaJbHOM CTEIIEHH, CTEIEHb C
paluOHAIILHBIM HOKa3aTeNIeM,
CTEIICHb c JEUCTBUTEIIbHBIM
(BEIIECTBEHHBIM) II0Ka3aTelIeM,
jgorapudmM Ymcia, CHHYC, KOCHHYC H
TaHT'€HC [TPOU3BOJILHOTO YHCIIA;

[Py 11 ymers  omepupoBath
HNOHATUSIMU:  KOMIUIEKCHOE YHCJIO,
CONPSKEHHbIE KOMIUIEKCHBIE YHUCIA,
MOJAYJIb U apryMEHT KOMIUIEKCHOTO
yucia, Gopma 3arucu KOMIUIEKCHBIX

quUCen (reomeTpuyeckas,
TPUTOHOMETpUYECKAA 51
anreOpanveckas); YMETh
MIPOU3BOIUTH apudmeTnyecKkue
HeﬁCTB us C KOMITJICKCHBIMH
YUCIIaMHM;  IPUBOJUTH  IIPUMEPHI
UCTIOJIb30BaHUS KOMITJICKCHBIX
qrcen,

[TPy 14 YMEHHUE CBOOOJTHO
OTNEepUPOBATh TMOHATHUSMU: TOUKA,
npsiMasi, TUIOCKOCTb, MPOCTPAHCTBO,
OTpE30K, JIy4, IUIOCKHM  Yrod,
JIByrpaHHbIA ~ yroj, TPEXTPaHHBII

yroui, MEPECEKAIOIUECH,
napauiCIbHbIE W CKPCHIMBAIOIIHUECH
IIpsIMBIC, napaaiCiIbHOCTh n

NEPIEeHIUKYIAPHOCTh  IPSIMBIX U
IUIOCKOCTEH, Yroil MeXAy MPsIMBIMHU,
YroJI MEeXIY MPSIMOM U MIIOCKOCTHIO,
yroa MeXIy IUIOCKOCTSIMHU; yMEHUe
UCIIOJIb30BaTh TPHU PEIICHUH 3aaa4y
U3y4eHHble (PAKTBI U  TEOPEMbI
IUIAHUMETPUHU; YMEHHE OLEHUBATh
pa3Mepbl 0OBEKTOB B OKPYXKaIOIIEM

MUDE; YMEHHE OIIEpUPOBATH
HNOHITHSIMA: MHOTOTPaHHMK, CEYEHUE
MHOTOI'paHHUKA, IPaBUIIbHBIN

MHOTOTPaHHMK, NpU3Ma, MUpaMUja,
¢urypa M NOBEPXHOCTh BpAIIECHHUS,
IWINHAP, KOHyc, 1map, cdepa,
pa3BepTKa IOBEPXHOCTH, CEYEHHUS
KOHyCa M LWIMHJpA, HapajjienbHble
OCH WJIM OCHOBAHMIO, CEYEHME LIapa,
IUIOCKOCTh,  Kacaromasicsi — chepsl,
LIWIMHJpA, KOHYCa; YMEHHE CTPOUTh
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ceueHue MHOTOTPaHHHKA,
n300paxarb MHOTOTpaHHUKH,
¢uUrypsl U MOBEPXHOCTH BpAIICHUS,
UX CEYeHHUs, B TOM 4YHUCIE C
MOMOIIBI0  DJIEKTPOHHBIX CPEJICTB;
yMEHUE IPUMEHSTh CBOMCTBa
F€OMETPUUECKUX buryp,
CaMOCTOATENBHO  (OPMYIMPOBATH
OTIpE/ICICHNs] M3Yy4aeMbIX  Quryp,
BBIJIBUTaTh THIIOTE3BI O CBOMCTBAX M
NPU3HAKAX TEOMETPHUYECKHX QUryp,
000CHOBBIBATh WJIM OTIPOBEPraTh HX;
YMEHHUE MPOBOJUTH KIIACCH(PUKALINIO
Guryp mo pasNIMYHBIM TpPU3HAKaM,
BBITIOJTHATH HEOOXOIMMbIE
JIOTIOJTHUTEIILHBIE TIOCTPOCHUS;

[1Py 15 yMEHHE  CBOOOIHO
OTIEPUPOBATH TOHATHAMH: TIIJIOMIATH
¢burypsl, o0beM (urypsl, BeIMYUHA
yIiia, paccTOsHHE OT TOYKH [0
IUIOCKOCTH,  PacCTOSTHHUE  MEXIY
OpSMBIMH,  PacCTOSTHHE  MEXIY
MJIOCKOCTSIMH,  IUIOMIaab  Cdepsl,
IUIOINAJb MOBEPXHOCTU IMHPAMMIBI,
IpU3MbI, KOHYCa, LMIUHIAPA, 00beM
KyOa, MPSIMOYTOJTLHOTO
napasenenunena, UpPaMU/IbI,
NOpU3MbI, LMIMHIpPA, KOHYyca, LIapa;
YMEHUE  HaxOJUTb  OTHOLICHHE
00BbEeMOB MOJ0OHBIX (HTyp;

I[Py 18 yMmerb MoOJEIUpOBATH
peajbHble  CHUTyalluM Ha  fA3bIKE
MaTeMaTHKU; COCTaBIIATh
BBIPA)KEHUS, YpaBHEHH,
HEpaBEHCTBA M MX CHCTEMBI IO
YCIOBHMIO  3aJjayd,  MCCJeI0BaTh
HOCTPOCHHBIE MOJIeNU c
UCIOJIb30BaHUEM ammapaTa aiareopsl,
UHTEPIPETHPOBATh MOJTy4E€HHBIN
pe3yibTaT; CTPOUTh MaTeMaTHYeCKHUe
MOJIeNn c HOMOILBIO
reOMEeTPUYECKUX HOHATUHI u
BEJIMYMH, PeIIaTh CBA3aHHBIE C HUMU
NPaKTUYECKUE 3a7ayl; COCTaBIISATh

BEPOSITHOCTHYIO MOJEIb "
MHTEPIPETUPOBATH MOJTy4E€HHBIN
pe3ynbTaT; pelarb  IpUKIaJHbIe
3a/1a41 CpeICTBaMu

MAaTeéMaTu4CCKOro aHajin3a, B TOM
quciac ConuaJlbHO-3KOHOMHNYCCKOI'O
)41 (I)PBH‘-IGCKOTO XapakTepa.




OK 02.
Hcnones3oBars
COBpPEMEHHBIE
CpeacTBa
MOWCKA,
aHaIm3a u
WHTEPIpPETAINN
uHpOpMAIUU 1
nHGOPMAITMOHH
bI€ TEXHOJIOTHH
IS
BBITIOJTHEHUS
3aja4
npodeccuoHab
HOM
JEATEIbHOCTH

Yo 02.01
OTIpe/IeNATh
3a1auu s
MOMCKA
UH(pOpMaINH;
Yo 02.02
OTIpEe/IeNSATh
HE00X0IUMBbIE
UCTOYHUKHU
UH(pOpMaINH;
Yo 02.03
TUTAHUPOBATh
mporiecc
MOWICKa,
CTPYKTYpHUPOB
aTh
MOJTy4aeMy¥Oo
nH(popMaLIo;
Yo 02.04
BBIJICIISATH
Haubomee
3HAYUMOE B
nepeyHe
nHpopMaIuu;
VYo 02.05
OIICHUBATh
MPaKTUYECKYIO
3HAYUMOCTb
pe3yNbTaToB
MOMCKa;

Yo 02.06
0hOpMIIATH
pe3ynbTaThl
MOWCKa,
IPUMEHSITh
CpencTBa
uHbOopMaImoH
HBIX
TEXHOJIOTUI
JUIS pEIICHUS
npodeccruonan
BHBIX 3a71a4;
30 02.01
HOMEHKJIaTypa
nH(pOpMaIMOH
HBIX
HCTOYHHUKOB,
MIPUMEHSIEMBIX

JIP 24 roTOBHOCTB K
aKTUBHOM
JIESITEIbHOCTH
TEXHOJIOTHYSCKOM U
COIIMAIBLHOM
HaIPaBJIECHHOCTH,
CIIOCOOHOCTH
UHUITUTUPOBATH,
MJIaHUPOBATh U
CaMOCTOSTCILHO
BBITIOJTHATH TaKyIO
JIeSITEIIEHOCTE;

JIP 26 roTOBHOCTE U
CIIOCOOHOCTH K
00pa3oBaHUIO U
caM000pa30BaHMIO Ha
IPOTSHDKEHUU BCEH
JKU3HU.

MPII 07 Bmagets u
MPOEKTHOW HaBBbIKAMU
yueOHo-
HUCCIIEIOBATEILCKON
JIeITEILHOCTH,
HaBBIKAMU
paspenieHus mpooeM;
MPII 08 cnocoOHOCTH
1 TOTOBHOCTH K
CaMOCTOSITEIbHOMY
MOUCKY METOJIOB
penieHus
MPaKTUYECKUX 3a]a4,
MIPUMEHEHUIO
pa3IMYHBIX METOJIOB
MO3HAHUS;

MPII 13
aHaJIM3UPOBATH
MOJIy4YeHHBIE B XOJI€
pEIICHUS 3a1aur
pe3yNabTaThl,
KPUTHYECKH
OLIEHUBATh UX
JIOCTOBEPHOCT,
MIPOTHO3UPOBATH
M3MCHCHHUE B HOBBIX
YCIIOBUSIX;

MPII 21 Bnagets
HaBbIKaMU TOTyYESHHS
UHpOpMaLIUU U3
HMCTOYHUKOB Pa3HbIX
THIIOB,
CaMOCTOSTCILHO
OCYHIECTBIISITh MOUCK,

I[IP6 05 ymerb  omnepupoBaTh
HOHSATUSIMH: panmoHaIbHas
byHKIMA, TOKa3aTenbHas (YHKIHS,
CTEIEHHAs byHKIMS,
JorapupmMuIecKas byHKIMS,
TPUTOHOMETPHUYECKHE ¢byHKINH,
oOpaTHbIE GbyHKINY; yYMEHHE
CTpOUTh  TpaduKd  HM3YyYCHHBIX
¢GyHKIMI, WCIONB30BaTh TpapuKH

ONpd  U3Y4YEHHH  IIPOLECCOB U
3aBUCUMOCTEM, MPU PELICHUU 3a7a4
U3 JIpYyruX Y4eOHBIX MPEIMETOB U
3aJa4 =~ W3 pEaJbHOW  JKU3HH;
BbIpaXKaTh (OpMyJaMu 3aBUCUMOCTHU
MCXKAY BCINYNHAMMU,

I[IP6 07 ymeTh  omepupoBaTh
TTOHSITHSIMH cpenHee
apudMeTuIecKoe, MeIhaHa,
HauOoJbIIEe u HaUMECHBIIIECE
3HAYCHUS,  pa3Max, JUCIEpPCHs,
CTaHJIAPTHOE OTKJIOHEHHE YMCIIOBOTO
Habopa; YMEHHUE W3BJICKATh,
HHTEPIPETHPOBATL  WH(OPMAIHUIO,

NpEJICTaBICHHYI0 B Tabioumax, Ha
JTuarpaMmmax, rpadukax,
OTpaXalollyl0 CBOMCTBa pealbHBIX
MIPOLIECCOB U SIBJICHUI; MPEACTABIATh
nH(pOpMAIHIO C TIOMOIILI0 TaOIUIl U
Iarpamm; HCCJIEIOBATh
CTaTHUCTUYECKUE JIaHHBle, B TOM
YHCclie ¢ MPUMEHEHUEM rpaduiecKux
METOJIOB 1 3JIEKTPOHHBIX CPE/ICTB;
I[Ip6 08 ymenwe omepupoBaTh
MNOHATUSAMU: CIIydalHbId ONBIT U
ciydailHOe COOBITHE, BEPOSITHOCTH
CIy4allHOTO  COOBITUSI;  yYMEHHUE
BBIYUCTISTH BEPOSATHOCTD c
HCIOJIb30BaHHUEM rpaduyeckux
METOJIOB;  HPHUMEHATH  (POPMYIIbI
CIIOYKEHUS u YMHOXEHHS
BEPOSITHOCTEH, KOMOHMHATOpPHBIE
daxkTel U (HOpMyIBl MPHU PEIICHUU
3a7a4;  OLCHMBATb  BEPOATHOCTHU
peasbHBIX COOBITUH; 3HAKOMCTBO CO
CIy4allHBIMU BEIMYMHAMH, YMEHUE
MPUBOJUTL TPUMEPHI  MPOSBICHUS
3aKOHA 60IbIINX qucen B
OPUPOJHBIX ¥ OOIIECTBEHHBIX
SIBIICHUSIX;

I[IP6 10 ymerp  omepupoBaTh
MOHITHSIMA: MHOTOTPaHHUK, CEYCHUE
MHOTOTpaHHUKA, KyoO,
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B
npodeccroHan
BHOU
JeATeIbHOCTH;
30 02.02
IPUEMBI
CTPYKTYpUPOB
aHUS
UH(pOpMaILNH;
30 02.03
¢dbopmar
ohopMIIeHHS
pe3yNbTaToB
MTOWCKA
nHpopmanuy,
COBpEMEHHBIE
CpencTBa u
yCTpOMCTBa
nHpopmaru3zail
uy;

5

aHaIu3,
CUCTEMAaTH3AINIO U
WHTEPIIPETAIIIO
uHpOpMaLUn
Pa3UYHBIX BUJIOB U
dbopM TpeICTaBICHHUS,
MPK 10 npeanarate
HOBBIC TTPOEKTHI,
OIICHUBAThH UJICH C
TIO3UIIUU HOBU3HEI,
OpPUTHHAIILHOCTH,
MPAKTUYECKOU
3HAYUMOCTH,

MPP 09 Bnanets
HaBBIKaMU
MMO3HABATEJIbHOMN
pednexcun kak
OCO3HAHUS
COBEPIIACMBIX
JEWCTBUN U
MBICITATETHHBIX
MPOIIECCOB, UX
pe3ynbTaToOB U
OCHOBaHHIA;

napajuieseuIesn, npu3Ma,
nupamuia, ¢Gurypa M TOBEPXHOCTh
BpalleHUs, LUIUHIAP, KOHYC, IIap,
cdepa, ceyenus (GUrypsl BpalieHus,

IUIOCKOCTh,  Kacaromascs  cdepsl,
WIMHApA, KOHYca, TUTOMIA/Th
NOBEPXHOCTU THPAMHIBI, TPU3MBI,

KOHYCa, [MJINH/IPA, TIOomMansb chepsl,
obbeM  Kyba,  IpPSIMOYTOJIBHOIO
napajuiesenunena, UPaMUJIBI,
NpU3MbI, IWIMHIpPA, KOHYyca, MIapa;
yMeHHue n300pakaTh MHOTOTPaHHUKA
U TIOBEPXHOCTH  BpamleHHs, WX
CeUeHHs OT pyKH, C TOMOIIBIO
YEepPTEIKHBIX UHCTPYMEHTOB "
JNIEKTPOHHBIX  CPEJCTB; YMETh
pacrno3HaBaTh CUMMETPHIO B
MPOCTPAHCTBE; YMETh paclo3HaBaTh
NpaBUJIbHBIE MHOTOTPaHHUKH;

I[Py 03 ymenue omnepupoBaTh
NOHATUSIMH: Tpad, CBA3HBIA TIpad,
JepeBo, LMK, Tpad Ha IIIOCKOCTH;
YMEHHE 3aJaBaTh W  OIHCHIBATH
rpadpl  pa3sIUYHBIMH  CIIOCOOAMU;
UCIMOJb30BaTh I'padbl MPU PELICHUN
3ajay;

I[Py 04 YMEHHUE CBOOOJTHO
OTIEPUPOBATH TIOHSITHSIMH
COUYECTaHWE, TIEePECTAaHOBKA, YHCIIO
COUYCTAaHWH, YHUCIO MEPECTAHOBOK;
OMHOM HeroToHa; yYMEHUE

NPUMEHITh KOMOMHATOpPHbIE (DaKThI
U PACCYXKICHHUS JIJIsl pelIeHHs 3a/1a4;

I[Py 07 ymeTh  omepupoBath
MOHITHUSIMHU: TOKJIECTBO,
TOXKJIECTBEHHOE  mpeoOpa3oBaHUeE,
ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa
ypaBHEHUN u HEPABEHCTB,
PaBHOCHUIILHOCTD ypaBHEHUH,
HEPABEHCTB u CHUCTEM,
paloHanbHble, HUPPALUOHAIBHBIE,
MOKa3aTelbHbIE, CTEIICHHBIE,
norapudmuyueckue,

TPUTOHOMETPUYECKUE  YpaBHEHUS,
HEpPaBEHCTBA W CHUCTEMBI; YMETh

peuiaTth YpaBHCHUS, HCPABCHCTBA U
CUCTEMbI C TIOMOIIBIO PA3JIMYHBIX
IMPUCMOB; peuiarb YpaBHCHHA,
HCPAaBCHCTBA n CUCTCMBI C
napameTpoM,; NpUMCHATL YPABHCHH,
HCPaBCHCTBA, nx CHUCTCMbI  JJIA
pemiCHUd MATCMATUYCCKHUX 3aJdad U
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3a[a4 U3 Pa3UYHBIX 00JacTel HAyKH
Y peaJbHOU KU3HU;

[Py 13 YMEHHE HaXOIUTh
BEPOSITHOCTH COOBITHIA c
HCII0JIb30BAHUEM rpadu4ecKux
METOJIOB; MPHUMEHSTH IS PEHICHUS
3amad  GopMyNIBl  CIIOXKEHUS |
YMHOKEHUS BEPOITHOCTEH, (popmyiry
NOJTHOH ~ BEPOSITHOCTH,  (OpMYITy
bepnymin, koMOHHATOpHBIE (HAKTHI U
(GopMyIbI; OLEHHBATH BEPOSTHOCTH

peanabHBIX cOOBITHI; yMeHue
OTIepUPOBAThH MOHATUIMHU: CITydailHast
BEJIMYNHA, pacrpeiesieHue
BEpPOSATHOCTEM, MaTeMaTU4ECKOe
0’KHJIaHUE, Jcriepcust u
CTaHJAPTHOE OTKJIOHEHUE
CIIy4ailHOM  BENMYMHBI,  (QYHKIIUH
pacrpeneneHus u IJIOTHOCTH
PaBHOMEPHOIO, T0Ka3aTeJbHOIO U
HOPMAaJIBHOTO pacrpeneneHni;

YMEHUE  HCIIOJIb30BAaTh  CBOMCTBA
U3YYEHHBIX  paclpeneneHuil s
pemieHuss  3agad; 3HAKOMCTBO C
MNOHATHSIMH: 3aKOH OOJIBIINX YHUCEIl,
METO/IbI BBIOOPOYHBIX
UCCJIEI0BAaHUM; YMEHHE IPUBOJIUTH
IIPUMEPBI NPOSIBIICHUS] ~ 3aKOHA
OOJBIIMX YHWCEN B MPHUPOAHBIX U
OOIIECTBEHHBIX SIBICHUSX;

[TPy 16 YMETh CBOOOJTHO
OIIEpPUPOBATH MOHATUSMU:
JBUKECHHE, NapaJljIebHBIN MEPEHOC,
CUMMETpUsS Ha IUIOCKOCTH U B

IPOCTPAHCTBE, HIOBOPOT,
npeoOpazoBaHue o100+,
1o100HbIE ¢burypsi; YMETb

pacrio3HaBaTh paBHbIE W I0JIOOHBIC
Gurypel, B TOM YHUCIIC¢ B TMPUPOJIE,
UCKYCCTBE, apXUTCKType; yMETh
UCIIO0JIb30BaTh TreOMETPUYCCKUE
OTHOIICHHSI, HAXOJUTh
r€OMETPUYECKUe BENUYHMHBI (JITHHA,
yroa, IUOmIaab, O0bBEM) TpHU
peIlIeHnH 3a/1a4 U3 JAPYruX y4eOHbIX
MIPEIMETOB M U3 PEAIbHOM JKU3HH.

IIK 1.2.
BreimoHATh
pacuersl U
KOHCTPYHPOBaH
nue
CTPOUTEIBHBIX

vV 1.2.03
BBITIOJIHATD
pacuersl
COCIMHEHU
3JIEMEHTOB
KOHCTPYKIUU;

JIP 24 roTOBHOCTE K
aKTUBHOM
JIESITEILHOCTH
TEXHOJIOTHYECKOH 1
COIIMAJIbHOM
HaIpaBJIEHHOCTH,

ITP6 03 ymeTb onepupoBaTh
HNOHITHSIMH: PAallMOHAJIbHBIE,
VpPpalMOHAIIbHBIE, TIOKA3aTENIbHBIE,
CTETeHHbIE, Iorapu(MUIecKue,
TPUTOHOMETPUUECKUE YPABHEHUS U
HEPABEHCTBA, UX CUCTEMBI;
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KOHCTPYKLUH.

vV 1.2.04
BBITIOJIHATD
CTaTHYECKUI
pacuer;

CIIOCOOHOCTH
UHUIUUPOBATH,
IUTAHUPOBATH U
CaMOCTOSITEIEHO
BBITIOJTHATH TaKyIO
NESITEIILHOCTB; .

JIP 25 unrepec k
pa3nu4yHbIM cepam
npodeccrnoHaIbHO M
NS TeIILHOCTH,
YMEHHE COBEPIIATh
OCO3HaHHBII BBIOOP
Oynyieit npodeccun
U PEaTN30BbIBATH
COOCTBEHHBIE
YKU3HCHHBIC IIJIaHbI;
MPIT 01
CaMOCTOSITEIIBHO
dbopMynupoBath u
aKTyaJIM3UPOBATh
npooemMy,
paccMmarpuBarth ee
BCECTOPOHHE;

MPII 16
OCYIIIECTBIISAThH
1eJICHANPaBICHHbBI A
MOMCK MepeHoca
CPENICTB M CTIOCOOOB
JNIEUCTBUS B
poeCCHOHAIBHYIO
cpeny;

MPK 08 npuHumath
LIEJIM COBMECTHOM
NeSITeNIbHOCTH,
OpraHU30BBIBATH U
KOOPJIMHUPOBATH
IEUCTBUS IO €€
JOCTHKEHUIO:
COCTaBIIATH IUIaH
JICUCTBHH,
pacnpenensiTh POJu C
y4eTOM MHEHUH
YYaCTHUKOB,
o0CcyXaaTh
pe3yabTaThl
COBMECTHOM paboThI;
MPP 10
UCIIOJIb30BaTh
npueMbl peaeKcun
VIS OLIEHKHU
CUTYyaIluu, BBIOOpa
BEPHOTO PEIICHUS;

ITP6 04 ymeTs onepupoBaTh
TNOHITHSIME: (PYHKIIUS, HEPEPhIBHAS
(byHKIIUS, TPOU3BOHAS ,
nepBOOOpa3Hasi, OnpeaeIeHHBIN
WHTETPANT, YMETh HAXOIUTh
IIPOM3BO/IHBIC JIEMEHTAPHBIX
(YHKIHIA, UCTIOJIB3Ys CIIPABOYHBIC
MaTepHalIbl; UCCIIEA0BATH B
MPOCTEHIINX CITydasx PyHKIIMH HA
MOHOTOHHOCTH, HAXOTUTh
HanOoJIbllIee U HAUMEHbIIIEe
3HaueHUs (DYHKIIMI; CTPOUTH
rpaduKy MHOTOUJIEHOB C
UCTIOJIb30BaHUEM allapaTa
MaTeMaTHYeCKOTO aHAIIN3a;
MPUMEHSITH POU3BOIHYIO TPH
pelieHue 3a1ad Ha IBUKEHHE;
peraTh MpaKTHKO-
OpUEHTHPOBaHHbIE 33/1a4H Ha
HanOoJIbIlIee ¥ HAUMEHBIIIEe
3HAYCHUS, HA HAX0XICHHE TyTH,
CKOpPOCTH, YCKOPEHHST,

ITP6 08 ymeTs onepupoBaTh
MOHATUSIMU: CIIy4allHbIN OMBIT U
citydaifHOe COOBITHE, BEPOSITHOCTD
CIIy4aifHOTO COOBITHS;, YMETh
BBIYUCIISITH BEPOSITHOCTD C
HCII0JIb30BaHUEM TpadUIeCKUX
METO/I0B; IPUMEHSATH (HOPMYJIbI
CJIOKEHHS U YMHOXKEHUS
BEPOSITHOCTEH, KOMOMHATOPHBIE
bakThl 1 HGOPMYIIBI IPU PEIICHUH
3a]1a4; OLIEHUBATh BEPOSTHOCTU
peasbHbIX COOBITHII; 3HAKOMCTBO CO
CIIy4ailHbIMU BEJIMYMHAMU; YMEHHE
MPUBOIUTH MPUMEPHI IPOSBICHUS
3aKOHAa OOJIBIINX YKCEN B
MPUPOJIHBIX U OOIIECTBEHHBIX
SBIICHUSX;

[1Py 08 yMETh CBOOOHO
ONEpPUPOBATh TOHATUSAMHU: TIpaduk
¢bynkiuy,  obpaTHas — QYHKIMS,
KoMIo3uuusi (QyHKIUH, JuHelHas

byHKIMsI, KBagpaTudHas (GyHKIIHS,

cTereHHass  (QYHKUUS C  LEJIbIM
nokaszareseM, TPUTOHOMETPUYECKUe
byHKIUY, oOpaTrHble
TPUTOHOMETPHUUYECKHE ¢byHKIHUY,

nokaszaTejbHass ¥ JiorapupmMuuecKas
(GYHKIIUN; YMETh CTPOUTH TpaduKu
byHKIUi, BBITOJIHATh
npeoOpa3oBaHus rpauKoB
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G yHKIHIH;

- YMETb HCIOJIb30BaTh TpaduKu
(byHKIUI 17151 ©U3y4eHUs TPOIIECCOB U
3aBHCHMOCTEH TpU PELICHUU 3aad
U3 JAPYTUX Y4eOHBIX TPEAMETOB U M3
peanbHOU JKU3HU; BBIPAXKATh
dbopmynamMu  3aBUCUMOCTH  MEXKIY
BEIIMYMHAMU;

- cB00OIHO OIepUpOBaTh
HNOHATUSIMH:  YETHOCTh  (hyHKIHUH,
NEPUONIHOCTD GbyHKIUH,
OTPaHUYEHHOCTh (GbyHKIMH,
MOHOTOHHOCTh ()YHKIIUH, IKCTPEMYM
GbyHKIMH, HauOoJbIIEe u
HaMMEHbIIee 3HAUYeHUS (PYHKIMH Ha
NPOMEXYTKE;, YMETh  IPOBOJUTH
uccienoBanue QyHKIUH;

- YMETh HCIIOJIb30BaTh CBOMCTBA U
rpaduku GyHKUUN U pelieHus
ypaBHEHHIA, HEPABEHCTB U 337134 C
napaMmerpamu; u300paxxkaTh Ha
KOOPJMHATHOM TIOCKOCTH
MHOYECTBA PEIICHUIN YpaBHEHUH,
HEPaBEHCTB U UX CHCTEM;

[TPy 09 ymenue cBo6o1HO
OIEpUPOBATH OHATHAMM:
HOCJIEI0BATEIbHOCTD,
apudMeTnIecKas mporpeccus,
reoMeTpuyecKas nmporpeccus,
OCCKOHEYHO yOBIBarOIIas
reoMeTpuYecKas Iporpeccus;
yYMEHUE 3a/1aBaTh
HOCJIeI0BATEIbHOCTH, B TOM YHUCIIE C
HOMOILBIO PEKYPPEHTHBIX (popMyII;
[TPy 10 ymenue onepupoBaTh
HOHATUSAMU: HENIPEPHIBHOCTh
GbyHKIMH, aCUMIITOTHI rpaduKa
(byHKIMY, IepBasi U BTOpast
POM3BOIHAS (PYHKIIUH,
reoMeTpu4eckuil 1 Gpuznyeckuii
CMBICJI ITPOU3BOJIHOH,
nepBooOpasHasi, ONpeIeIeHHbIH
UHTErpaj; yMEHUE HaXOUTh
aCUMIITOTHI rpaduka GyHKIUY;
YMEHUE BBIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BE/ICHUS, YACTHOTO U
KOMIO3ULUH (PYHKIMHA, HAXOIUTh
ypaBHEHHE KacaTeJIbHON K rpaduky
byHKIHH;

[TPy 12 ymeTh cBOOGOIHO
OTIepUPOBATH MOHATHSAMMU: CPEHEE
apudMeTHuecKoe, MeIMaHa,
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HauOoJIbllIee U HAUMEHbIIIEe
3HAYCHMUS, pa3Max, JUCIIEPCHs,
CTaHJAPTHOE OTKJIOHEHHE JIJIst
OTMCAHUs YUCIIOBBIX JIAHHBIX; YMETh
HCCJIEI0BaTh CTATUCTHYECKUE
JAHHBIE, B TOM YHUCJIE C
MPUMECHEHHEM TpahUIeCKuX
METOJIOB M 3JIEKTPOHHBIX CPEJICTB;
rpadu4ecKy ucciaeaoBaTh
COBMECTHBIE HAOJIOICHUS C
MOMOIIIBIO JHarpaMM paccerBaHUs U
JIMHENHOM pEerpeccuu;

[IPy 17 ymenue cBoboaHo
OTIEPUPOBATH MTOHATUSIMH:
MPSIMOYTOJIbHASI CUCTEMA KOOPIUHAT,
BEKTOP, KOOPJIMHATHI TOUKH,
KOOPJMHATHI BEKTOpa, CyMMa
BEKTOPOB, TPOU3BEICHUE BEKTOPa Ha
YHUCII0, Pa3JI0KEHUE BEKTOPA IO
0a3ucy, CKaJIsIpHOE MPOU3BEICHHE,
BEKTOPHOE TIPOU3BEACHUE, YTOJ
MEXy BEKTOPaMH; YMEHHE
WCIIOJIb30BaTh BEKTOPHBIN U
KOOPJMHATHBIN METOJ TSl peIIeHHUS
reOMETPUYECKHX 3a7a4 U 3ajau
JIPYTUX y4EOHBIX MTPEIMETOB;
OTIEpUPOBATH MOHITUSIMU: MaTPHIIA
2x2 u 3x3, onpeaenuTenab MaTPHUIIbI,
F€OMETPUUYECKUN CMBICIT
OTIpeeIIUTENS,

[Py 19 ymeTh BEIOMpATH
MOJAXOJIIINI METO/ JUI pelleHus
3aJa4ui; MOHUMaHHE 3HAaUUMOCTHU
MaTEeMaTHKU B U3yUYEHUU TIPUPOTHBIX
1 OOIIECTBEHHBIX MTPOIIECCOB U
SBIIGHUI; YMETh pPaclo3HaBaTh
MPOSIBIIEHUE 3aKOHOB MaTeMaTUKHU B
HCKYCCTBE, YMETh IPUBOIUTH
pUMEpPbl MATEMaTUYECKHIX
OTKPBITUHA POCCUIMCKON U MUPOBOM
MaTeMaTHYeCKON HayKu

I1K 2.3.
IIpoBoauTh
OIIEPATUBHBIN
y4eT 00beMOB
BBITMOJTHAEMBIX
pabot u
pacxozioB
MaTepHabHBIX
pecypcos.

VvV 2.3.03
OTIpeNIeNSITh
00BEMBI
BBITTOJTHSIEMBIX
CTPOMTEIBHO-
MOHTa)KHBIX, B
TOM YHCIIE U
OTIETOYHBIX
pabor;

v 2.3.05
KaJIbKYJIHPOBA

JIP 24 roTOBHOCTE K
aKTUBHOM
JIeSITETLHOCTH
TEXHOJIOTHYECKOH 1
COLIMAaJIbHOM
HaIpaBJIEHHOCTH,
CIIOCOOHOCTH
WHULIUMPOBATH,
MJIaHUPOBATh U
CaMOCTOSATEIbHO
BBITIONTHSATH TaKyIO

I[IP6 07 ymerp  omepupoBaTh
MIOHATUSIMU: cpenHee
apudmeTHuecKoe, MeJuaHa,
HauOoJIbIIee u HauMeEHbIIIee
3HA4YECHMUsS,  pa3Max,  AUCIEpPCHs,
CTaHJAPTHOE OTKJIOHEHUE YHUCIIOBOTO
Habopa; yYMEHHUE U3BJICKATh,
UHTEPHpPETHpPOBaTh  MHPOPMALHIO,

OpeCTaBICHHYI0 B Talnuuax, Ha
JarpaMmmax, rpagukax,
OTPaXKalolIyl0 CBOMCTBA peabHBIX
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Th CMETHYIO,
TUTAHOBYIO,
(aKTHUECKYIO
cebecTouMocT
b
CTPOMTEIBHBIX
pabot Ha
OCHOBE
YTBEPKJICHHOU
JTOKYMEHTAITUN

NS TEIbHOCTD; .

JIP 25 unrepec k
pa3uyHbIM cepam
npodeccrnoHanbHOM
NS TeIILHOCTH,
YMEHHE COBEPIIATh
OCO3HAHHBII BEIOOD
Oymymieit mpodeccuun
U PEaTn30BbIBATH
COOCTBEHHBIE
YKU3HCHHBIC IJIaHbL;
MPIT 01
CaMOCTOSITEIIEHO
dopMynupoBath u
AKTyaJIM3UPOBAThH
npobuemy,
paccMmarpuBarth ee
BCECTOPOHHE;

MPII 16
OCYIIIECTBIISATH
LIeJICHATPaBJICHHBIN
TTOUCK TIepeHoCca
CPENICTB M CTIOCOOOB
JNIEUCTBUS B
poeCCHOHATBHYIO
cpeny;

MPK 08 npuaumath
[IEJIM COBMECTHOM
NeSITeNIbHOCTH,
OpraHU30BBIBATH U
KOOPJIMHHUPOBATh
JNIEUCTBUS IO €€
JOCTUKEHUIO:
COCTaBIIATH IUJIaH
JICCTBHH,
pacnpenensiTh POJu C
y4€TOM MHEHUH
YYaCTHUKOB,
0o0CyXIaTh
pe3yabTaThl
COBMECTHOM pabOTHI;
MPP 10
UCIIOJIb30BATh
npueMbl pedaeKcun
VIS OLIEHKU
CUTYyaIluu, BIOOpa
BEPHOTO pEIICHUSI.

IIPOLIECCOB U SIBJICHUM; IPEACTABIATh
UH(POPMALIMIO C TIOMOIIBIO TaONUIl U
Jyarpamum; UCCIIEN0BATh
CTaTUCTUYECKUE JIaHHBlE, B TOM
YHCcIIe ¢ IPUMEHEHHEM TpaguuecKuX
METOJIOB 1 3JIEKTPOHHBIX CPE/ICTB;

I[IP6 09 ymerb  omepupoBaTh
TOHSATHUSIMH: TOYKa, npsimMasi,
IUIOCKOCT, IPOCTPAHCTBO,
JIBYTPaHHBIN yroi,
CKpeIIMBaroIuecs npsIMbIe,
HapajjIeIbHOCTh u
NEePIEHANKYISIPHOCTh ~ TPSAMBIX U

IJIOCKOCTEM, YyroJ MEXAy NMPSMBIMH,
YTOJI MEXIY NPSMOU U IUIOCKOCTBIO,
yroina MEXIY IIJIOCKOCTSIMH,
paccTosiHAE OT TOYKU J0 INIOCKOCTH,
paccTositHuEe  MEXIy  NPSIMbIMH,
pPacCTOsIHUE MEXJIY IIJIOCKOCTSMU;
YMETh HCIIOJB30BaTh IPHU PELICHUH
3aa4 U3ydeHHble (aKThl U TEOPEMbI

IMIAaHUMETPHUH, YMCHHE OILCHUBATH
pa3Mepsl OOBEKTOB OKPYKAIOIIETO
MUDA;

[TPy 12 YMETh CBOOOJTHO
OTICPUPOBATh TIOHSTHSIMHU: CpEIHEE
apudMeTuIecKoe, MeIuaHa,
HauOoJIbIIee u HaUMECHBIIIEE
3HAYeHWs, pa3Max, JHCIepcus,
CTaHJApTHOE  OTKJIOHEHHE  JUIs
OTIMCAHMsI YUCIIOBBIX JAHHBIX; YMETh
UCCIIEIOBATh CTaTUCTHYECCKHE
JaHHble, B  TOM  4YHCIE C
PUMEHEHHEM rpaduvecKux
METOJIOB M DJIEKTPOHHBIX CPEJICTB;
rpaduvecku UCCIIEIOBATh
COBMECTHbIE HaOJTFOICHHST c

IOMOILBIO TUarPaMM PACCEHBAHUS U
JIMHEMHOM perpeccuu;

[1Py 15 yMETh CBOOOHO
ONEepUPOBATh TMOHATUAMU: IIJIOLIA]b
¢urypsl, 00beM GUrypbl, BeITUYHHA

yria, pacCrosiHUEC OT TOYKHU OO
INJIOCKOCTH, pacCTodHUC MCKIAY
MpSAMBIMH, pacCTOAHUC MCKIAY
IIJIOCKOCTAMU, Imjiomanab C(I)epLI,

IUIOIAJb MOBEPXHOCTU TMHPaMM/IB,
NpU3MbI, KOHYCa, IMIUHIPA, 00beM
KyOa, IPSIMOYTOJIbHOTO
napaenenunena, UPaMUJIBI,
OpU3MBbI, IMIMHIPA, KOHYCa, LIapa;
YMEHME  HAXOJUTb  OTHOIICHHE
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00BbeMOB IOJOOHBIX HUTYP.

1.2 CucreMma KOHTPOJISI M OUECHKH OCBOCHHMS  IPOIrPaMMbI
0011eo0pa3oBaTeIbHOM TUCHMILIMHBI
1.2.1. ®opmsl npomexyTouHoit arrectaunu no OO/

OO0weodpasoBarTebHasA @opMBbI IPOMEKYTOYHOH aTTECTALUMN
AUCHHUNIMHA
00/1.03 Maremartunka DK3aMeH

1.2.2. OpraHuzanus TEKyLIIEro KOHTPOJISI YCIIEBAEMOCTH, MPOMEKYTOUHOM
aTTecTallu 10  WMTOraM  OCBOGHHS  MpOrpaMMmbl  0011€00pa3oBaTeIbHON
JVCUUTITAHBI

Texymuii KOHTpPOJIb MPOBOASATCA BO BpEMs ayAUTOPHBIX 3aHATHHI 110
MaTEeMaTUKe B COOTBETCTBHM C Y4eOHBIM IIaHOM U paboueit nporpammbl OO/1.03
MaremaTtuka 1o BceM pasjienam mnporpammbl. Pe3ynbTaTel 00yueHHs Onpenesior,
YTO 00yYarouIuecs: JOJKHBI 3HATh, TOHUMATh U JEMOHCTPUPOBATH IO 3aBEPIICHUH
U3YYEHUs TUCLUIUIMHBI.

Jnist hbopMHupoBaHUs, KOHTPOJIA M OIEHKU Pe3yJbTaTOB OCBOCHUS Yy4eOHOM
JTUCIUIUIMHBI UCIIOJIB3YETCs] CUCTEMA OILICHOYHBIX MEPOTNPHUATHN, MPEACTABIISIONIAT
co0Ol KOMIUIEKC YYEeOHBIX MEpPOMPHUITUH, COTJACOBAaHHBIX C pE3yJbTaTaMH
obydyenus wu cdopmynupoBaHHbix ¢ yderoMm DPI'OC COO (mpenmeTHbIE
pe3yabpTathl o auctuiuinie) 1 @Ir'OC CIIO.
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2. 3aganus AJs  KOHTPOJS M  OUEGHKH OCBOCHHSI INPOrpamMMbl
001Ieo0pa3oBaTeIbHOM TUCHUILIMHBI

2.1. 3agaHus Ui TeKy1ero KOHTPOJIs

DOoH/1 OLIECHOYHBIX CPEJACTB JJIS BXOJHOI0 KOHTPOJISI

BxogHoil  KOHTpOJL COCTOMT W3 2-X yacTel: o0Os3aTeNbHOM U
JTOMOJIHUTEJILHOM.

OO6si3aTenpHasi 4YacTh COACPKHUT 3aJlaHUST MUHUMAIBHOTO 00s3aT€bHOTO
YPOBHSI, JIOTIOJTHUTEIbHAS YaCcTh — 00JIee CIOXKHBIE 3a/IaHMUSl.

[Tpu BBITIONTHEHUHU 3aaHUN TPeOyeTCsl MPEACTAaBUTh XOJ PEIICHHS U yKa3aTh
MOJIy4eHHBIN OTBeT. [IpaBUNIbHO BBINIOJIHEHHOE 3a/laHUE U3 00s3aTEIHHOM YacTH
OIICHUBAETCSI B OJIMH 0asul; MPaBUJILHOE BBIMOJHEHHUE 3aJaHUN JOTIOJHUTEIBHOM
4acTu orieHuBaeTcs 3 Oammamu win 1-2 6aaMu 3a 4aCTUYHOE pellieHue.

Banibl, mosy4eHHbIE 3a BCE BBITIOJIHEHHBIE 3aaHUs, CYMMUPYIOTCSI.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOALTLHOU cucmeme

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

3agaHus BXOAHOIO KOHTPOJIA

0Q0s13aTe/ILHAA YACTh

Hpu pewenuu 3ad0anuii 1-4 3anuwiume npasunvHblii OMeem U3 Yemvipex
npeo10HCeHHbIX.
1. (1 6amn) Packpoiite GpopMyIy COKpaLIEHHOTO YMHOXKEHHUS a2-b?;
A) a%-2ab+b?; B) (a-b) (a+b); B) a?+2ab-b?; I') (a-b)(a-b)

2. (1 6amn) [Tnomane TpeyroabHUKA BRIYUCISETCS 10 hOpMyIie:

A) S=a*b; B) S=(a*h)/2; B) S=2a*b: ) S=(a*b)/3.

0 s,

3. (1 6ann) Kakoe u3 cieayrommux Yucen 3aKI0UeHO MEXTy YUCIaMU 17 u 8’
A)0.4;5)0,5;B)0,6; 1) 0,7

4. (1 6ann) Hausl rpaduku pynkuuid. Kakas popmyna coorBeTcTByeT rpaduky 3):

1) 2) 3)




ol T 1 o] 1 ] o] 1

9

x—06 2 =——
(B =X 8L gy T T )y,

1

A 2

IlIpu evinoanenuu 3adanuii 5-8 3anuwiume x00 pewienus u noOJAY4eHHbL
omeem.

I 11

5. (2 6amwta) Berunenmre 2 9

6. (2 6ama) Pemute ypaBHenue X?-7x+10=0. Eciu ypaBHeHHe uMeeT Gonee
OJIHOT'O KOPHS, B OTBET 3aMUIIINTE MEHBIIINI U3 KOPHEH.

7. (2 6amna) I[lnomaas 3eMenb KPeCThSIHCKOTO XO35SWCTBA, OTBEJEHHAs IMOJ
MOCAJIKy MIIEHUIIBI U TOJICOJIHEYHUKA, COCTABIIAET 24 ra W pacmpesielieHa MexXy
HUMU B OTHOIIEHUH 5:3. CKOJIbKO FeKTapOB 3aHUMAET MOJICOTHEYHUK?

8. (2 6amma) Bricota BH mapamienorpamma ABCD nenut ero ctopony AD
Ha oTpe3ku AH=2 u HD=32. [Iuaronans mapawuienorpamma BD pasna 40.
HaiinuTe muiomanp napanienorpamma.

JlommoJTHUTEJbHAA YACTh

Ilpu evinonnenuu 3adanus 9 3anuwiume Xxo00, 000CHO8AHUE pPeUleHUA U
nOyYeHHbLII OMmeEem.

9. (3 OGamma) PpiO0nOB mpomabul Ha JOAKE OT NPHUCTAHU HEKOTOPOE
pPacCTOSIHHE BBEPX MO TEYCHHIO PEKH, 3aTeM OpOCHII SKOPh, 2 Yaca JIOBHI PBIOY U
BEepHYJICA 00paTHO yepe3 5 4acoB OT Hayana mytemecTBus. Ha kakoe paccTosHue
OT TPUCTAaHU OH OTIUIBUI, €CITU CKOPOCTh TEYCHHs] PEKU paBHA 2 KM/4, a
cOOCTBEHHAsI CKOPOCTB JIOJKH 6 KM/4?

ITAJOHBI OTBETOB:

Homep
3a/IaHNA

OTtBer b b B A 2,7 2 9 816 8
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(I)OHII OLHECHOYHBIX CPEACTB JIsl TEKYHIECT0 KOHTPOJIA

Tekyluil KOHTpPOJb IPOBOLATCS BO BpEMs ayAUTOPHBIX 3aHATUM IO
MaTeMaTUKe B COOTBETCTBHUM C Y4eOHBIM IJIaHOM UM padoueit mporpammbel OOJ1.03
«MaremaTuKa» MO BCEM paszenaM IporpaMMbl. TEeKyIIMH KOHTPOJIb COCTOUT U3
JIBYX YacTel: TeopeTuyeckod u mnpakTtuyeckod. Ilpm 3TOoM oOyuarommuecs
MTOJIYYarOT IBE OTMETKH.

TeopeTnyeckass yacTh MPOXOAUT B (DOPME YCTHBIX OTBETOB: OOydaroIIHUecs
BBITSITUBAIOT MATh KapTOYEK C BOMPOCaMH, HAIOT IMOJIHBIA OTBET (CO CIHCKOM
BOMPOCOB 00yYAIOIIMECs 3HAKOMATCS B HaUaJle U3Y4YEeHUs pasziena).

IlIkana nepesooa 6annoe 6 ommemku no NAMUOANTLHOU cUCeMe

Ommemka Konuuecmeo eepnvix omeemoe na meopemuueckue
60NPOCHI
«3» (yoosi.) 3
«4» (xopouio) 4
«3» (omauuno) 3)

Ha BeimonmHeHue mpoBepodyHON pabOThl 1O MaTemMaTuke gaetcs |
akajgeMHuueckuil yac (45 MUHYT).

[IpoBepounas pabota cocTOUT UX 2-X yacTel. B mepBoit yactu npeayaraercs
BBITIOJTHUTH 4 3a/1aHMsl - BEIOPATh MPABUIBHBIA OTBET U3 YETHIPEX MPEAJIOKECHHBIX.
Bo BTOpOI#f yacTu mpemiiaraeTcs BBIOIHUTD 6 3a4aHUN - OPOPMHUTE X0/ PEIICHUS
U 3aMHUCaTh MOJIYYEHHbBINA OTBET.

3a mpaBUJIbHOE BBITIOJIHEHHE JIFOOOTO 3a7aHus MEPBOM YacTU O0ydaromuics
noyiydaeT ojauH Oamia. IlpaBuibHOE BBITIOHEHUE 3aJlaHW BTOPOM YaCTH
orieHuBaeTcs 2 OamamMu uian 1 6aiioM 3a YaCTUYHOE pelleHue.

Bbainel, nosyueHHbIE 32 BCE BHINOJHEHHBIE 33JJaHUS, CYMMHUPYIOTCS.

IlIkana nepesoda 6annoe 6 ommemku o NAMUOANTLHOU cucmeme

Ommemka Yucno oannos,
Heo0x00umoe 01 NOYyYeHUA OMMEMKU
«3» (yooe.) 8-10
«4» (xopouwio) 11-13
«5» (omauyHo) 14-16

Tema: KOpeHb N-cteneHu. CTeneHn ¢ pPauoOHAJbHBIM U AeHCTBUTEJIbHBIM
nmora3aTeJasAMU.

TeopeTnyeckue BONpPOCHI:
1. Chopmynupyiite onpeaeneHue CTeneHHON QyHKIIUH.
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2. [lepeuuncnute cBOWCcTBa CTENEHHON (DYHKIIUU C 1IEJIBIM MTOKA3aTEIIEM.

3. Ilepeuncnure CBOMCTBA CTCIEHU C JEUCTBUTEIIBHBIM IIOKA3aTEIIEM.
IIpuBenure npumepsl.

4, Ilepeuncnure cBOWCTBAa KOpHsS HaTypaiabHOW creneHu. Ilpusenure
IIPUMEPBHI

S. Ha d4ro HeoOxonuMo oOpaTUTh BHUMAHUE TPU  PEIICHUU
HUPPALMOHAIIBHOTO YPaBHEHHUs YETHOW CTEIIEHU?

6. Uemy paBeH KOPEHb YETHOM CTENEHU U3 OTPULATENBHOTO Yncia?
IIpuBenure npumep.

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

8. Ha uyTto cTtout 0oOpaTuUTh BHHUMaHHUE MPHU PEHICHUH UPPALMOHATBHBIX,

IpOOHO-paIMOHANIBHBIX YPABHEHUN U HEPABEHCTB?

IIpoBepouyHnasi padoora
Oo0s13aTeJibHAS YaCTh
Ilpu pewenuu 3adanuii 1-4 3anumiume npPaGUIbHBIIL OMEeM U3 Yemblpex

nPeO10HCEHHDIX.
1. (1 6amn) Mexay KakuMU JIBYMS HATypajdbHBIMU YUCIaMU HaXOIUTCS
ancno 3/19?
A)19u20;b)2u3;B)18u 19;1') 3 u 4.
2. (1 6amn) Onpezenure KOpeHb ypaBHeHHs x°=125
A)3.;b)-3;B)-5,T)5.
3. (1 6amn) Pacionoxute B OpsIIKE BO3pAacCTaHUS yuca: 2; i/?, V17

A)2;3/5; V17; B) 2; V17, 3/5; B) 3/5; 2; Y17, IN) V17; 2; 5.
4. (1 6amn) YMHOXkas yKciia ¢ OIMHAKOBBIM OCHOBaHUEM, UX CTEIIEHHU. .. "7
A) ymHoxaem; b) nenum; B) cknagsiBaem; I') oTHuMaeMm.

Ilpu evinonnenuu 3adanuii 5-8 3anuwiume x00 pewieHus u noOJay4eHHbLI

omeem.

5,58 . ,2,9

a -a

6,48
a npu a=7.

(VI2 ++/8)

Ny 10++96

6. (2 6amra) HalinuTe 3Ha4eHNE BBIPAXKCHUS T .
7. (2 6amra) Paccrosaue oT HaOmroAaTeNs, HaXOAMIErocs Ha HEOOBIION
BbIcOTe h KmioMeTpoB Haja 3eMi€i, 10 HAOJIOJaeMOW WM JIMHUU TOPU30HTA

BBIYUCIISIETCS IO hopmyIie F=x ZRh, rae R=6400 km — paguyc 3emnu. C kakoi
BBICOTBI TOPU30HT BHJIEH Ha paccTossHuM 48 kuinomerpoB? OTBET BBIpA3UTE B
KHJIOMETpax.

5. (2 6anna) Halimure 3HaUeHUE BBIpaKCHUS
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8. (2 6amna) Pemure ypaBHeHue v —32—-x=12.

JlomoJHUTEJLHASA YACTh
IlIpu evinoanenuu 3adanusn 9 3anuwiume xX00, 000CHO8aAHUE peUWleHUs U
NOJIy4YeHHbLI Omeem.

9. (3 6amna) Pemure rpaduyecku cucTeMy YpaBHEHHMN: {y = Vx
y=x
ITaJIOHBI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3aJaHusA
OtBer b r B B 49 2 0,18 -36 (1; 1)

Tema: IlokasareabHas pyHkuus. IlokazarenbHble ypaBHEeHHUs M HEPABEHCTBA

Teopernueckue BONPOCHI:

1. ChopmynupyiiTe onpeaeneHue noka3aTeIbHOU PyHKIIUH.

2. [TepeuncnuTe cBOMCTBa MOKa3aTEIbHON ()YHKITUU.

3. [lepeuncnure criocoObl perieHus MoKa3aTebHbIX YpaBHEHUH.

4, Chopmynupyiite MpaBUiO peHIeHUS MNPOCTEHIINX MMOKa3aTEIbHBIX
HEPaBEHCTB.

d. B uem 3axmodaercs rpaduyeckuii croco0 pereHus ypaBHEeHUH.

6. IlpuBegute mnpuMep (PYHKIMOHATBHOW 3aBHCUMOCTH IT0KAa3aTeIbHOU
GyHKIMM U3 peaabHON KU3HH.

IIpoBepounasi padoora

0Q0s13aTe/ILHAA YACTh
Ilpu pewenuu 3adanuini 1-4 3anuwiume npasuUIbHLLIL OMEem U3 Yemblpex

npeo10HCeHHbIX.

1. (1 6amn) [Ipu xakoM 3HaueHHH a PyHKIUS y=a* ObIBaeT Ha Bcel 00JacTh
onpeaeacHus?

A) azg; b) a=8,25; B) aZ%; I) a=V3.

2. (1 6amr) Ha pucynke n3o0paxén rpaduk pynkuuu puna f(x)=a*. Haiinure
sHauenwue f(2).
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T
-

(J' 1 X
A) 25.; B) 5; B) 32; I') HeT BepHOTO OTBETA.
3. (1 6ann) Oynkuus 3agana GopMyInoi: f(x)=(§)x. Yemy paBno f(-2)?
A) i B) -4; B) 4; T) V2.

1 x—13
=3.
4. (1 6ann) Kopenb ypaBHeHHS (9) ?
A)12,5;b) 13; B) 14;T) 15.

Ilpu eévinonnenuu 3adanuit 5-8 3anuwiume x00 pewienus u NOTYYEeHHbBLI
omeem.

5. (2 6auta) Haiigure kopenb ypaBHeHus 3*2-5*3%=12

6. (2 6anna) CKOIBbKO IeNbIX pelleHnii UMeeT HepaBeHCTBO 1 <7X1<49?
— 25—8x—x2
7. (2 6anna) Halimure Touky MakcumyMma (pyHKITUH Y )
8. (2 Oamma) B xome pacmama paguoakTUBHOTO H30TOMAa €ro Macca

_ —t/T
m(t) =mgy-2"""",
YMEHBIIIAETCS 10 3aKOHY r7e Mo — HavajgbHas Macca W30TOIla,

t— Bpems, mpole/aniee oOT Ha4YaJaIbHOTO MOMEHTa, | — Tepuoj Ioiypacmnana. B
HavyaJIbHBIM MOMEHT BpeMeHU Macca u3oroma 184 mr. Ilepuon ero mosypacmanaa

coctaisier 7 muH. Haiinmure, depe3 CKOJIbKO MHUHYT Macca HM30ToIa OyJeT paBHA
23 wmr.

JIOMOJTHUTEJIbHAA YACTh
Ilpu evinoanenuu 3adanusn 9 3anuwiume xo00, 000CHOBAHUE peUIeHUA U
NnOJIy4eHHbLI Omeem.

—2x=0
9. (3 6amna) Pemute rpaduyecku cucteMy ypaBHEHUN: Y _or—
JTAJI0HBI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3aJaHusA
OrBer B A B A 1 2 4 21 | (2;9)

Tema: Jlorapugmsbl.
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Teopernueckue BONPOCHI:

1. Cdopmynupyiite onpeneneHue gorapupmMuyeckor GyHKINH.

2. [Tepeuucnute cBolicTBa JorapupMuUIecKon PyHKIUU.

3. [Iponomxkute onpenenenue: «Jlorapupm — 370...».

4, Yemy paBeH sorapudm npousBeaeHus ?

5. Uewmy paBeH jorapudm 4acTHOro?

6. IlpuBenute mpumepsl JorapuMHUUYECKON CHUpaid B TPUPOJE U B
OKpYXaloIleM MHUpE.

7. Ha 4yTo crouT 0OpaTUTh BHUMAHHE MPHU PEIICHUU JIOTAPUPMUICCKIX
Y YpaBHECHHIA, U HEPABEHCTB?

6.  Ilepeuncnute criocoOBI pemieHus JorapupMUIECKUX YpaBHEHUH.

7. Chopmynupyiite mpaBuiIO pemeHus] MPOCTEHINX JTOTapUPMUIESCKIX
HEpPaBEHCTB.

8. B uem 3axmouaercs rpaduyeckuii crnoco0 pemeHus ypaBHEeHUH.

6. [IpuBeaute npumep (yHKIMOHATBHOM 3aBUCHMOCTH JIOrapu(pmMuueckoit
(GYHKIIMU U3 peanbHON KU3HU.

IIpoBepouyHnasi padoora
Oo0s13aTeJIbHAS YaCTh
Ilpu pewenuu 3adanuii 1-4 3anuwiume npPaGUIbHBIIL OMEem U3 Yemblpex

npeo10HCeHHbIX.

1. (1 6amr) Kakas u3 ¢pyHKIMiA Bo3pacTaeT Ha Bceit obyacTu
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 Gynkuuu f(x) = 1g 2;:73

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

3. (1 6am) Pacnonoxute B mopsake Bo3pacranus: logg s 4; 10gq 5 0,4,

lo L
80,5 e

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) Halizure KOpEHb YpaBHEHHS log,(5 —x) = 2.
A)11;B)-11; B) -3; T) 3.

Ilpu evinonnenuu 3adanuil 5-8 3anuwiume xo00 peuieHus U NOJAYYeHHbLU
omeem.
5. (2 6amta) Onpenenure 3HaueHne BoIpaxeHus logg 2 + logg 3 + 210824,
6. (2 6ayna) YkaxxkuTe HaMMEHbIIEe 11eJ10€ PEIICHUE HEPAaBEHCTBRA!
log;(6x — 4) > 2.
7. (2 6anna) Halinure Touky MakcuMmyMa (pyHKIUU

y=8In(x+7)—8x+3.
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8. (2 Oamnma) [ns obOorpeBa mOMENIEHUs, TeMIlepaTypa B KOTOPOM
nojanepkuBaeTcss Ha ypoBHe T,=15° uepe3 pammaTop OTOIUICHHS MPOITYCKAIOT
ropsiayro Boay. Pacxon mpoxogsiieit yepe3 TpyOy paauatopa Boasl m = 0,6 Kr/c.
[Tpoxonst mo TpyOe paccTOSHHE X, BOJA OXJIAKIACTCS OT HAYAJIBHON TeMITepaTyphl

cm T, —T, Br-c
x=o—Ilogy, ———, c = 4200 O
Ts=91° no Temneparypsl T, npuuém Y T'—Ty rppe kr-°C
Br
Y =28—:
— TENJI0EMKOCTh BOJHI, M-°C— ko3 uIKMeHT TermIooomMeHa, a & = 0,8

— mnoctosiHHag. Hadgure, mo kakoil TemmepaTypbl (B rpamycax llenbcus)
OXJIQAUTCS BOJIA, €CIIU JJIMHA TPYOBI panuaropa paBHa 144 m.

JIONOJIHUTEJIbLHAS YaCTh
IlIpu evinoanenuu 3adanusa 9 3anuwiume XxXo00, 000CHO8aAHUE peWieHUs U
NOIYYeHHbLII OmEent.
9. (3 6amna) Pemure rpaduyecku cucremy

2x =1 135 -1
ypaBHeHHﬁ:{y+ x = logs 135 —logy 5

2y—3x=6 '
ITaJIOHbI OTBETOB:
Homep 1 2 3 4 5) 6 7 8 9
3alaHusA
OtBer A r A 3 5 3 6 34 | (0;3)
Tema: OCHOBBI TPUTOHOMETPHH.
Teopernyeckue BONpPOCHI:
1. UeMy paBeH yroj B OJUH pajauaH?
2. B kakux 4yeTBepTAX TPUTOHOMETPUYECKOTO Kpyra (QPyHKIUS y=sinx
MIPUHUMAET TOJ0KUTEIbHbIC 3HAYCHUS ?
3. B kakux 4yeTBepTAX TPUTOHOMETPHUUYECKOTO Kpyra (QYHKIHS y= COSX
MPUHUMAET OTPHUIATEeIIbHbIC 3HAUEHUSA?
4. [Iponomxute onpenenenue: «CUHYC OCTPOTO yIja — 3TO...».

5 [Iponomxkure onpenenenne: «KocuHyc ocTporo yria — 370...».

6 [Iponomxure onpenenenue: « TaHreHC OCTPOro yriia — 3TO...».

1. CdopmynupyiiTe OCHOBHOE TPUTOHOMETPHUIECKOE TOXKIECTBO.

8 Yemy paBHO mpousBenenue tgx*ctgx?

9.  UYewmy pasen Sin(2x)? ChopMmynupyiTe IPaBHIIO BHIYUCICHUSI.

10. Yewmy paBen C0S(2x)? ChopmyaupyiTe MPaBUIO BEIYUCICHHS.

11. Tlepeuucnure TPUTOHOMETPHUUECKUE (DYHKIIUH, YKAKUTE UX TIEPUOIBI.
12.  UYemy paBeH nepuoj GyHKIuH Y=C0S(4X)?

13. emy paBeH nepuon GyHKIUH y=cos(x/4)?
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14. Omnpenenute 061acTh 3HaUeHUS QYHKIIUU y=3C0S(5X)?

15. TIlepeuncnure crocoObl pemIeHUs] TPUTOHOMETPUIECKIX YPABHEHUH.

16. PackpoiiTe anropuT™ pemieHUs OJHOPOAHBIX TPUTOHOMETPHUECKHX
YpPaBHEHUN IEPBOIO NOPsAKA.

17. PackpoiiTe anropuT™M pemieHUs OJHOPOJHBIX TPUTOHOMETPHUUECKHX
YPAaBHEHU BTOPOTO IOPSAIKA.

IIpoBepounasi padbora
Oo6s13aTeJIbHAS YACTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npagunbHLLIL OMEem U3 Yemwvlpex

nPeod10HCeHHDIX.

1. (1 6anmn) B AABC sinC=22 Kaxas u3 CTOPOH SIBJIETCS TUTIOTEHY30M1

AC
AABC?
A) AB; b) AC; B) BC; I') CB.
2. (1 6aym) Yriom kakoi 4eTBepTH sBisieTcst yroia a=400°?
A) I; B) 1I; B) Il; T) IV.
3. (1 6amn) Kakue u3 QyHKIMIA SBISIOTCS YETHBIMU?
A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.
4. (1 6amn) Kakue u3 4ncen sSBISIOTCS KOPHEM YPaBHEHUSI COS X = %’?
21
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Ilpu eévinoanenuu 3adanuii 5-8 3anumiume x00 pewieHus u NOJAY4eHHbL
omeem.

5. (2 6anna) Beraucioure: sing + COS g

. V2 .. 2
6. (2 6amna) HaiiguTe 3HaUYEeHUE BBIPAKCHHS 4arccos7 - 4arcsin(— ?)

7. (2 6anna) Jlokaxkute TOXAECTBO: 2sin(m/2+a) + cos(m — a)= cosaL.
8. (2 6amna) Pemure ypaBHeHue: Sin x - 4 sin x + 3 =0.

JdonoaHuTENbHAS YACTh
Ilpu evinonnenuu 3adanus 9 3anuwiume Xx00, 000CHO6AHUE pPeUIEeHUA U
NOJIYYeHHbLU Omeem.
9. (3 6amna) Pemute cucteMy ypaBHEHHIA-
x+y=m
{ﬂnx+smy=2.

ITAJOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3alaHusA

24




OtBer B A B b 1 21 - g + (% +
2mn, 27n; §+
ne Z 27n),

neZz

Tema: IIpeaes mociie10BaTeIbHOCTH U IPOU3BOIHAS.

Teopernueckue BONPOCHI:

1.  Ilpomomxute onpenenenue: «llocnenoBaTenbHOCTh — ITO. .. ».

2.  IlpuBenute npumep apupMeTUYECKON IPOrPECCHUH.

3.  IlpuBenure nmpuMep reOMETPUUYECKON IPOrPECCHUH.

4, [IpuBeaute mnpuMep OECKOHEUHO YOBIBaIOLIEH TI'€OMETPUUECKOM
IPOTPECCHH.

5.  Ilponmomxure onpenenenue: «IIponzBognas — 3t1o...».

6 Packpoiite reomeTprU4EeCKrii CMBICI TPOU3BOTHOM.

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

8. Packpoiite ¢puznueckuii CMbICT TPOU3BOTHOM.

9 [TepeuuncnauTe mpaBuUiia BBIYUCICHUS MPOU3BOIHBIX.

10. Yemy paBHa mpou3BOJHAs CTENIEHHON QyHKIUN?

11. Yewmy paBHa npou3BOIHAs MPOU3BEACHUA?

12. Yemy paBHa MpOU3BOIHAS YACTHOTO?

13. Yemy paBHa MpoM3BOHAS CIOKHON GyHKINU?

14. Cdopmynupyiite npu3HaK Bo3pacTaHUs (PyHKIIUH.

15.  Cdopmymupyiite npu3Hak yObIBaHUS ) YHKITUH.

16. Cdopmymupyiite npru3HaK TOUYKH MaKCUMyMa (DYHKITUH.

17. Cdopmymupyiite Mpu3HaAK TOYKH MUHUMYMA (DYHKITAH.

18. CocraBbTe aNTOpPUTM PEIICHUS 337a4 Ha HAX0KICHHUSI HAauOOJIBIIETO U
HAaUMEHBIIETO 3HauYeHUs1 QYHKIINHU Ha OTpe3Ke?

19. CocraBbTe anTOpUTM UCCIENOBaHMS U TOCTPOCHHS Tpaduka GyHKIMH
C ITOMOIIBIO ITPOU3BOJHOM.

20. Kak HaiiTu BepTHUKaIbHYIO aCUMITOTY Tpaduka GyHKImnu?

IIpoBepouHas padora
Oo0si3aTesIbHAS YACTh
Ilpu pewenuu 3adanuii 1-4 3anuwiume npaguUIbHLIIL OMEEmM U3 Uembvlpex

npeonoHceHHbIX.
1. (1 6am1) Yemy paBHa npousBogHas QYHKIMU y=c0S>X?
A)y'=—sin’; B) y'=-2sin’x; B)y'=-2cos xsinx; I') y’=2cos x.
2. (1 6amm) Mo xakoit n3 HopMyJT BEIUUCIISACTCS MPOU3BOIHAS TTPOU3BEIACHUS?
A) (utv)’=u’+v’; b) (uv)'=u'v+uv’; B) (%) — uLvtuv .

D)(f(g(x)=1"(g(x)*g (%)

vz !
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3. (1 6amn) Pemmre ypasuenue f'(x)=0, ecan f(x)=3x? — 6x +4. Bribepure
OTBET.

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

4. (1 6amn) Ha pucynke m3oOpaxeH rpaduk mpousBogHod ¢ynkuuu f(X),
onpeneneHHor Ha uHTepBane (—10;8). Haiinure konmM4ecTBO TOUYEK MaKCHUMyma
byukuu f(X) Ha oTpeske [—9;6].

)

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

Ilpu eévinonnenuu 3adanuil 5-8 3anuwiume x00 peuwieHus u NOIYYeHHbLIL
omeem.
5. (2 G6annma) MarepuanbpHas TOUYKa JBHOKETCS TPSIMOJIMHEHHO IO 3aKOHY

x(t) = —1* 617 — 4% +5¢ =5 (rme X— paccTossHME€ OT TOYKHM OTCUeTa B
MeTpax, t— BpeMs B CEeKyHJIax, U3MEpPEHHOE C Hauana JBikeHus). Halgute ee
CKOpOCTh (B M/C) B MOMEHT BpeMeHu ! = 3 C.
6. (2 6amna) Ha pucynke n3obpaxén rpadpuk ¢pyaxuun y = f(X) u kacarenbHast
K HEMY B TOUYKe ¢ aOCIuccoi Xo. Haiinure 3Havenue mpousBoaHon Gpynkmuu f(X) B
TOUKE Xo.
YA

3

o1 /3

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

7. (2 6amna) Pemmte HepaBeHCTBO:

JlomoJTHMTEIbHAA YACTh
Ilpu evinoanenuu 3adanusn 9 3anuuwiume xo0, 000CHOBAHUE pPeUIeHUA U
NOJIy4eHHbLIL Omeem.
9. (3 6amma) ®upme «Ctpoit/lomM» BBIIEISIOT YY4aCTOK 3eMJIH Tiomaaso 100
M2, TIpeuiararor 4eThIpe yyacTKa pasHbIX pasMepos: 25x4; 20x5; 12,5x8; 10x10.
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Kakoit ywactox omoOput aupekrop ¢upmbel «Ctpoit/lom», yuuThIBas, 4YTO
HE00X0UMO OYyIeT MOCTaBUTh 3a00p MO mepUMETPy?

ITAJOHBLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3aaHus

OtBeT B b A B 8 1,25 (-3; 2), - 10x10
(8; +o0)

Tema: IlepBooOpasHasi U HHTErpaJ.

Teopernyeckue BONpPOCHI:
[Mponomxure onpenenenune: «Oynkuus F(X) Ha3pIBaeTCS ... ».
Packporite reoMeTpu4ECKU CMBICI ONPEAECIEHHOIO UHTErpasia.
[Iponomxute onpenenenne: «KpuBoanHelHas Tpaneuus — 3T0. ...
Chopmynupyiite popmyny Hetorona-JleitOuuiia.
B uem 3akirouaeTcst 0O1IMil BUJ BCEX MEPBOOOPA3HBIX ?
[lepeuncnure nmpaBuiia BBIYUCIECHUS HHTETPAJIOB.

ok wdE

IIpoBepouynasi padoora
0Q0s13aTeILHAA YACTh
Ilpu pewenuu 3aoanuii 1-4 3anumiume npPAGUIbHBIIL OMEEM U3 YemMblpex

npeo10HCeHHbIX.

1. (1 6ann) Jna xakoil w3 Qynkumit Qynkims F(x)=x3-3x’+1 sasnsercs
nepBooOpa3HoO?

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 6ann) dana pynxuus f(x)= 3x>+1. Uemy pasna F (1)

A)2:B)4;B) 6:1) 12,

3. (1 6amr) O6mui BU BcexX MepBO00Opa3HbIX uist 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 6amn) Berauciure onpeieaeHHbIi HHTETPAT . 12 xdx.

A)-1;b) 1;B)-1,5;T') 1,5.

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

5. (2 6amna) Ssnsercs mu F(x)=x3-3x+1 nepsooOpasHoii a1d (QyHKIMU
f(x)=3(x%-1)?

6. (2 6anna) 3anaiite nepsoobpasuyro F(x) mis dynkiuu f(x)=3x2-2x, ecau
u3BeCTHbI KoopauHaTel Touku M (1, 4) rpaduxa F(x).
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7. (2 6anna) Ha pucynke nzoopaxen rpaduk ¢pynkiuu y=Ff(X), onpeaenénnoit
Ha uHTepBaye (—3; 11). Halinure HanMmeHbinee 3HaueHne ¢pyHkiuu f(X)Ha orpeske
[2;9,5].

A ¥ =fiz)
N\
S I\
3 AREEN
) / ‘-,l 11
NN 7 A
\/_[\/] | ]

8. (2 6amma) Ha pucynke muzoOpakeH rpaduk HekoTopod ¢ynkuuu y=f(X).
T[lonb3ysich PUCYHKOM, BBIYMCIIUTE ONPEIeIeHHbIN HHTErpa [ 15 f(x)dx.

YA
4

s e s e e s s s e e
[ Y e

=Y

JlonmoJIHUTEIbHAS YACTh

Ilpu evinonnenuu 3aoanusn 9 3anuwiume xo00, 000CHO8aAHUE peuwieHUs U
NOIYYeHHbLII OMEent.

9. (3 Oamra) BpeluuCAUTH IUIOMIAJb YYacTKa, TMEPUMETP KOTOPOTO
orpannuuBaroT JuHUM y=0, Y=X, Y=-2x+6. Pemuts nByms crnocodamu. CrnenaTth
YEPTEK.

9TaJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHUuA
OTtBer T A b T na x3-x%+4 -3 12 3

Tema: KoopauHaThl 4 BEKTOPBHI.

TeopeTnueckne BONPOCHI:

1. N3 yero cocTouT NpsAMOYroyibHasi CUCTeMa KOOPAUHAT B
MPOCTPAHCTBE?

2. Ecnu Touka JIEXKUT B IIIOCKOCTH XY, KaKas KOOPJAUHATA Y HEe
HyJieBas?

3. [IpuBenuTe npumep KOOpAUHAT TOUKHA A, KOTOpas JIE)KUT HA OCH Z.

4, Packpolite nonsitue «BEKTOP».

d. Kak nalitn koopiMHATHI BEKTOpa?

6. [Iepeuncnure 1 packpoiTe MpaBuia CI0KEHHUS BEKTOPOB.

7. Kakue BeKTOpbI Ha3bIBAIOTCSA KOJUIMHEAPHBIMU?
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8.  Kakue BekTOpbI Ha3bIBAIOTCA NMEPIEHANKYIISIPHBIMU?
9. Yemy paBHO CKaJIsIpHOE IPOU3BEICHUE BEKTOPOB?
10. Kak HaliTH BEKTOpPHOE MPOU3BEEHUE BEKTOPOB?

11. Yemy paBeH yros Mexay BeKTopaMu?

12.  IlpuBeaute npumep MaTpUILbI 2X2.

13. IIpueaute npumep MaTpuilbl 3%3.

IIpoBepouynasi padbora
OQo0s13aTeJIibHAS YaCTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npagunbHLLEL OMEem U3 UYembvlpex

nPeod10HCeHHDIX.

1. (1 6amn) Hanmer Touku A (1,0,5), B (-2,0,4), C (0,-1,0), A (0,0,2).
Kakue u3 Hux nexart Ha koopauHaTHOU npsiMmon Oy?

A)A;B)B;B)C; I ]I

2. (1 6amn) Kakue u3 Bekropos a (1,0,-1), ¢ (1/3,2/3,-2/3), 8 (1,1,1), p (0,0,-2)
SIBJISIOTCS € IUHHYHBIMU?

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

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

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

4. (1 6amn) dansr Touku A (2,0,5), B (2,4,-2) C (-2,6,3). CepeanHoii Kakoro
orpeska sBisiercs Touka M (0,3,4)?

A) AB; B) BC; B) AC; T') CB.

Ilpu evinoanenuu 3adanuii 5-8 3anuwiume x00 pewieHus u NOJaYYeHHbL
omeem.

5. (2 6amma) Haumer BekTopsl a(-6,0,8) , B(-3,2,-6). Halimure ckanspHoe
MIPOU3BEICHUE BEKTOPOB.

6. (2 6Gamma) Ilpu KakMx 3HAYEHUAX 7 BEKTOP®l a (4,m,2), é(1,2,n)
MIEPIICHIUKYIISIPHBI?)

7. (2 6amna) Jlanbr Bektophl a(-6,0,8), B(-3,2,-6). Haiigute kocunHyc yria
MEXIy BEKTOpaMHu.

8. (2 6amma) [oxaxute, uro uyeThipéxyronmbHuK ABCJ sBhsieTcss pomOOM,
€CJIH:

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

JlonmoJTHUTEJbHAA YACTh
Ilpu evinoanenuu 3adanusn 9 3anuuwiume xo00, 000CHOGAHUE DeUICHUA U
NOJIy4eHHbLIL Omeem.
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9. (3 Gamna) MakeT 3eMENIBHOIO y4acTKa MPEICTAaBICH Ha KOOPJIUHATHOU
miockocty. Haiimure miomans yqacTka (4EThIPEXYToJdbHUKA), BEPITUHBI KOTOPOTO
uMeroT koopauHatsl (8;0), (10;8), (2;10), (0;2).

¥

101

[+

a 0 =

ITAJOHBbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a1aHus
OtBer B B A B -30 -1 -3/7 - 68

Tema: IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

TeopeTnueckne BONPOCHI:

1. Chopmynupyiite Teopemy [Iudaropa.

2. [lepeuncnure ocHOBHBIE (PUTYPHI B IPOCTPAHCTBE.

3. [lepeuncnute criocoObl 3a1aHKsI TIIOCKOCTH.

4, [Iponomxute TeopeMy: «Ecnu oHa U3 IBYX NapajuiebHBIX MPSMbBIX
NEPHEHIUKYJISPHA IIJIOCKOCTH, TO...)».

d. [Ipomomxure Tteopemy: «Ecmm 1Be TmapauienbHbIE IUIOCKOCTH

MIePECeKarTCs TPEThEH, TO. .. ».
6. Chopmynupyiite onpeaenecHrue IByrpaHHOTO yIia.

1. ChopmynupyiiTe onpeneneHue TPEXIpaHHOTO yTJa.

8. Packporite noHsiTHE «Yroa MEXKIY MPSIMBIMI.

Q. [lepeuncnure  B3aUMHOE  PACHOJIOKEHHE  ABYX  MOpPSIMBIX B
MIPOCTPAHCTBE

10. Kakwue npsiMbie Ha3bIBAIOTCS MapaIeIbHBIMU B POCTPAHCTBE?

11. Kakwue npsiMble Ha3bIBAIOTCSA CKPEIIMBAIOIIUMUCS B IPOCTPAHCTBE?

12. Kakue npsiMble Ha3bIBAIOTCS IEPIICHIUKYISPHBIMU B IPOCTPAHCTBE?

13. TlepeuncnuTe B3aMMHOE PACIOIOKEHHUE TMPSAMONW W TIJIOCKOCTH B
MIPOCTPAHCTBE.

14. PackpoiiTe NOHATHUE «YTOJ MEKIY NPSIMOM U TIIOCKOCTHION.

15. PackpoiiTe NOHATHE «1apaUICIbHOCTh MPSIMOM U MIJIOCKOCTH.
16.  PackpoiiTe TOHITHE «IEPICHANKYISIPHOCTD MIPSIMOM U TIIOCKOCTH.

17.  Tlepeuucnurte B3aMMHOE PACIOI0XKEHUE JBYX MIOCKOCTEH B
MIPOCTPAHCTBE.

18.  PackpoiiTe TOHITHE «yTOJI MEXKY TUIOCKOCTSIMMU.
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19.  PackpoiiTe NOHATHE «APAIIIEIBHOCTD IIJIOCKOCTEN.

20. PackpoiiTe NOHATHE «IEPIEHAUKYISPHOCTD MIOCKOCTEM.

21. Kak HaliTu paccTosiHuE OT TOUYKHU A0 MPSAMOM?

22. Kak HaliTu paccTosiHue MEXIy MPSMbIMU ?

23.  Kak HaliTu paccTosiHue MeXay IUIOCKOCTAMU?

24. Tlponomxute onpenenenue: «llepneHauKkymasp — 310...».

25. Ilponomxure onpenenenue: «Hakaonnas — 31o...».

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

27. Ilepeuncnure CBOMCTBA NAapAIIEIBHOTO MPOESKTUPOBAHUS.

28. IlpuBegute npuMepbl CHMMETPUIA Ha MJIOCKOCTH B MPUPOJIE,
UCKYCCTBE, apXUTEKTYpE.

29. IlpuBegute npuMepbl CUMMETPHIA B MPOCTPAHCTBE B MPUPOJIE,
UCKYCCTBE, apXUTEKTYpE.

30.B yem oTiIMUME MOHSITHE «JIBUKEHUE)» OT MOHITHUS «IIOBOPOT»?

IIpoBepouyHnasi padora
Oos13aTeJIbHAS YACTh
Ilpu pewenuu 3adanuit 1-4 3anuuwiume npasunvbHLLIL OMEEM U3 Yemblpex

npeo10HCeHHbIX.

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

A) Touka & MPUHAJIEKUT TUIOCKOCTH [§; B) Touka & MpUHAIJICKUT TIPSIMOi [3;
B) npsimast & mpuHaanexuT miockoctu [; ') mpsimas @ nepecekaeT IIoCKOCTh f3.

2. (1 6amn) Ipsmeie AB u CJI ckpemuatorcs. Kakoe pacmnonioxkeHue uMeroT
npsimeie AC u BJ1?

A) mnapamnensHbie; b) nepnenaukynsaphasie; B) ckpemuBatotrcs; 1)
MEPECEKAIOTCA.

3. (1 6amn) [Tnockoctn a u B umerot 1 obmyro Touky. KakoBo nx B3aumMHOe
pacroioxenue?
A) mnapamnenwsHbl; bB) mnepecekarorcs mo npsmoi; B) cosmagator; I)

CKPEILUBAOTCS.
4. (1 6amn) Ecnu mpsimasi, IpOBENEHHAsT HA IUIOCKOCTH 4Y€pe3 OCHOBaHHUE
HAKJIOHHOW, MEPIEHIUKYJIIPHA €€ MPOEKIMH, TO OHA...
A) mepreHIUKyJsipHA M caMOW HakJIOHHOHW; b) mapamnensHa u camoi
HakJIOHHOW; B) ckpemuBaeTcsi ¢ HakiIoOHHOW; [') meprneHauKyspHa OCHOBAHUIO
HAKJIOHHOM.

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

5. (2 6anma) Yepes koHibl oTpe3ka AB u ero cepennny M mpoBeaeHbI
napasjeabHbIe TPsIMbIC, TTIEPECEKAIOINEe HEKOTOPYIO TIIOCKOCTh B TOUKaxX A1, B1 u
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M;. Halinure nnuny otpeska MM, eciu otpe3ok AB He mepecekaet niaoCKoCTh U
eciu AA1=6,8cm, BB1=7,4cMm.

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

7. (2 6amna) M3 TOYKM K TUIOCKOCTH MPOBEACHBI JIBE€ HakJIOoHHBbIC. Haitnute
JUTHHBI OOIIEr0 MEePHeHANKYIIAPA, €CIIH MPOSKIUNA HAKIOHHBIX OTHOCATCS Kak 2:3
Y JIJTMHBI HAKJIOHHBIX paBHbI 23 ¢cM U 33 cMm.

8. (2 O6amma) Haueprutrs ky0 ABCIA1B:1Ci/1. Iloctpouts Touky KEAB,
touky M€E€JI/1:C, orpe3ok PEEA1B:1C;.

JIONOJIHUTEJIbLHAS YaCTh
IlIpu evinoanenuu 3adanusa 9 3anuwiume xXo00, 000CHO8aAHUE peWleHUs U
NOIYYeHHbLI OMEent.
1. 9. (3 6anma) PaccrostHue oT cTeHbI 3aBojia 10 ckianga 8M. Llex 3aBoa

PacIIONIOKEH Ha TPEThEM 3TaXKE Ha BbICOTE 7,2M OT ypoBHs 3emiin. Kakoi
JUTMHBI HY>KHO TIOCTPOUTH 3KEM00 JJIs1 TPaHCTIOPTUPOBKHU TOTOBOM
IPOJIYKIMH U3 1I€Xa B CKJIaJ, €CJIM BbICOTA IPUEMHOM MOJKH 1,2 M.

ITAJOHBbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a/laHusA
OtBer B B b A 7,1 15 9 - 10

Tema: MHOrOrpaHHUKM, TeJIA U MOBEPXHOCTH BPAlICHUS

TeopeTnueckne BONPOCHI:

1. [Iponomxure onpenenenune: «MHOrOTpaHHUK — 3TO...)».

2. [Iponomxure onpenenenue: «IIpuzma —370...».

3. [Iponomxure onpenenenue: «lIpAMOyronpHsli Napajuieaenunes —
3TO...».

4, [Tpomomxkute onpenenenne: «Kyo — 310...».

o. [Iponomxure onpenenenue: «llupamuaa — 3to...».

6. Chopmynupyiite CBOMCTBO 0 MIPOTUBOJIEKAIUX rpaHsx
napajieJaenunea.

1. ChopmynupyiiTe CBONCTBO O JUATOHAIISX MMapajuIeIeTuIe/a.

8. CdopmynupyiiTe CBOWCTBO O JWAroOHANW W JIMHEWHBIX pa3Mepax
MPSMOYTOJIBHOTO NapajuIesIenuIeaa.

Q. Kakas mpu3ma Ha3zbIBaeTCs IpsAMOii?

10. Kakas mpu3Ma Ha3bIBaeTCS MPABHIBHOM ?
11. PackpoiiTe NOHATHUE «IIPABUIIbHAS TUPAMUIAN.

12.  Yro Takoe amodema mpaBUIBHON MTUPAMHUJIBI?
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13. B wuyem oTiMuyue TONHOM TMOBEPXHOCTU MPU3MBI OT IOJHOM
MOBEPXHOCTH MUPAMHUIBI?

14. Cdopmynupyiite Teopemy O BBIYUCICHHMH OOKOBOl IOBEPXHOCTH
[IPAMOM IIPU3MBI.

15. Cdopmynupyiite TeOpeMy O BBIUYHUCICHUM OOKOBOW MOBEPXHOCTH
MPaBUJILHOW MUPAMUJIBI.

16. HazoBure mnpeameTsl K3 Bauied NpodeccCHOHAIbHON NESTeNTbHOCTH,
KOTOpbIE UMEIOT (HOPMbI MHOTOTPAHHUKOB.

17. Kakue MHOrorpaHHUKH Ha3bIBalOTCA MpaBUibHbIMHU? llepeuncnute
PaBWJIbHbIE MHOTOIPAHHUKHU.

18. IIponomxute onpenenenue: «umuuap — 3To...».

19. TIlpomomxure onpeaenenue: «kKonyc — 3To...».

20. IIpomomxure onpeneneHue: «Y CEYEHHbIN KOHYC — 3TO...».

21. Tlponomxute onpenenenue: «lllap —sro...».

22. Yro sBnsieTCs BHICOTOM YCEUEHHOTO KOHyca?

23. Uro sBnsSEeTCSs OCEBHIM CEUYEHHMEM ILWIMHIpPA, KOHYCa, YCEYEHHOTO
KOHYca, 1mapa?

24.  llepeuucnure eAMHUIIBI U3MEPEHUS TUIOIIAAHN, OObEMA.

25. Yemy paBHO OTHOIIECHHE IJIOLIAJEH MOBEPXHOCTEH MOJOOHBIX PUryp
B IPOCTPAHCTBE?

26. Yemy paBHO OTHOIIICHHE OOBEMOB IMOJOOHBIX (DUTYP B IPOCTPAHCTBE?

27. HasoBure mpenMersl U3 Balleld Mpo(ecCHOHATBHOM EATEIbHOCTH,
KOTOpPbIE UMEIOT (POPMBI TN BPALLCHMUS.

IIpoBepounasi padoora
0Q0s13aTe/ILHAA YACTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npagunbHbLLIL OMEem U3 UYemwvlpex

npeo10HCeHHbIX.

1. (1 G6amn) B kakux egumHUIIAX H3MEPSETCS IUIONIAAL ITOBEPXHOCTH
MHOTOTrpaHHUKa?

A) B rpanycax; b) B merpax; B) B kBagpaTHeix MeTpax; [') B JByrpaHHbIX
rpamycax.

2. (1 6amn) Ilmomans OOKOBOW IMOBEPXHOCTH MPHU3MBI BBIYUCISIETCS TIO
dbopmyie:

A) S =Seox+ 2 Socir-; B) Seox =Poen™H; B) S = Bgox + S Socw; I') SO0k =2P o0 *H.

3. (1 6amr) Yro sBHsSETCS OCEBBIM CEUCHUEM YCEYEHHOTO KOHYca?

A) paBHOOEApEHHBI TPEeYrodbHUK; b) paBHOOempeHHas Tpamenus; B)
MPSIMOYTOJILHUK; [) IpsIMOyTONBbHAS TpameIusl.

4. (1 6amn) Kakas ¢urypa momydaeTcs mpu BpAMICHUHA MPSIMOYTOIHLHOTO
TPEYTOJIbHUKA BOKPYT OJTHOTO U3 CBOMX KaT€TOB?

A) konyc; b) yceuennnlii konyc; B) nupamuna; I') yceuennas nupamuja.

Ilpu évinonnenuu 3adanuil 5-8 3anuwiume xXo00 peuieHus U NOAYYeHHbLU

omeem.
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5. (2 6anna) PeOpo ocHOBaHMS MpaBWIBLHOW TPEyroiabHOM MUpaMuIbl 3 M,
anogema 6Mm. Haiinure mioniaas OOKOBOM MOBEPXHOCTH MUPAMHU/IBI.

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

7. (2 6anna) IIpAMOYroiapHUK CO CTOpOHaAMU 8CM M 3CM BpAaILAETCs BOKPYT
Oonbieit croponbl. Haiinure o0beM, muionaan O0OKOBOM U MOJHOM MOBEPXHOCTEH
MOJIYYEHHOIO Tefa.

8. (2 Oamna) BplYMCINUTH MOBEPXHOCTHh KPBIIIM JOMa, UMEIOLIEro (Gopmy
nonycdepsl paguyca 0,5 M. B oTBeT 3anuinTe 4nucio, AeJIeHHOE Ha 7.

JIONOJIHUTEJIbLHAS YaCTh
IlIpu evinoanenuu 3adanusa 9 3anuwiume xXo00, 000CHO8aAHUE peUwieHUs U
NOIYYeHHbLI OmEent.
9. (3 6amna) lom umeet popMy ITUIUHAPA.

PaccunrtaTs muomaap noj omITyKaTypuBaHUE HAPYKHBIX CTEH JIOMa.
Pasmepsl noma: nuametp - 10 M, BbicoTa - 3 M.

Pa3zmepst aBepu — 2m*0,9 M (2 mT)

Pa3meps! npsimoyronbHbIX OKOH — 1M*0,8M (12 1mT)

Pa3zmeps! kpyriabix okoH — paauyc 0,4M (21T)

ITAJOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a1aHus
OTBer B b b A 27 2744 72 =, 1/2 80
48 m;
64 &

Tema: KomOnHaTopuka, 3j1eMeHTHI TEOPUN BEPOATHOCTEN M CTATUCTUKH

TeopeTnueckne BONPOCHI:

1. [Iponomxute onpenenenue: «CiyyaliHoe COOBITUE — 3TO...».
[TpuBenute npumep.
2. [IpuBenute npumep TOCTOBEPHOTO COOBITHSI.
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[IpuBenute npuMep HEBO3ZMOKHOT'O COOBITHS.
[Iponomxute omnpeneneHue: «BeposiTHOCTh CAy4aHOTO COOBITUS —

B w

3TO...».
CdopmynupyiiTe NpaBUIIO HAXOXKICHUS CII0KEHHUS BEPOATHOCTEH.
CdopmynupyiiTe npaBUiI0 YMHOXKEHUS BEPOSTHOCTEH.
Kax nalitu cpennee apupmMeTnyeckoe YnciaoBoro psaa’?
Kak HaiiTn Mmeauany 4yncioBoro psjaa?
Kak Bpruncrnsiercs pazmax 4uciioBOro psaa?

10. Jna yero HyxHbl auarpammsbl, rpapuku? Ilepednciure BUIbI
JIUarpaMm.

11. TIlpuBegute npUMEpbl MNPOSBICHUS 3aKOHAa OOJBIIMX YHCET B
OPUPOIHBIX SIBICHUSX.

12.  IlpuBeaute npuMepsl NPOSBICHUS 3aKOHA OONBIINX YHUCEI B
OOIIECTBEHHBIX SBJICHUSIX.

13. Yro u3ydaer craTucTuka?

14.  TIponomxute onpeaenenue: «CoyeTaHue — 3T0...».

15.  TIpomomxute onpenenenue: «Pa3merienue — 31o...».

16. IIpomomxute onpenenenue: «llepecTaHOBKM — 3TO...».

17. TlpuBeaute nmpuMep MHOKECTBA U3 PEATLHOMN KU3HU.

18. IlpuBeaurte nmpumep oneparuu NepecevyeHuss MHOKECTB.

19. TIlpuBeaure npumep onepanuu 00beIUHEHUS MHOXKECTB.

20. IlpuBenute npumep onepauy pa3HOCTH MHOXKECTB.

21.  PackpoiiTe NOHATHUS «Tpad», «IEPEBO», IIUKID.

©oo~No G

IIpoBepouHas padora
Oo0si3aTesibHAA YaCTh
Ilpu pewenuu 3adanuii 1-4 3anumiume npasuibHbll OMEEN U3 YeMbIPEX
npeo10HCeHHbIX.
1. (1 6amn) KombuHaToprka — 3T0 pa3ziesl MaTeMaTHKH, OTBEYAIONTUN Ha
BOTIPOCHI CKOJIbKUMU CITOCO0AMU MO>KHO BBIOPATH SJIEMEHTHI . ..
A) 3a7aHHOTO KOHEYHOTO MHOXecTBa; b) OeckoHedHOro MHOXecTBa; B)
T000T0 MHOKECTBA; [') MpparmoHaIbHBIX YHCET.
2. (1 6amr) CoenuiHeHHS W3 N AIEMEHTOB, OTIUYAIOIIMECS JIPYr OT Apyra
TOJIBKO TOPSIIKOM PACIOJIOAKEHHUS B HUX 3JIEMEHTOB, HA3bIBAIOTCS:
A) nepecranoBkamu; b) coueranusmu; B)  pasmemenusmu; I)
KOMOHMHAITUSMH.

3. (1 6amn) Yncmo Bcex BO3MOKHBIX Pa3MEIICHUH BRIYUCIIACTCS 110 GOpMyJIe:

T (n-m)!

A =n(n+m)
4. (1 6ann) I'pynnupoBka — 3710...
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A) ynopsiioueHue €IMHMI] COBOKYIHOCTU IO TMpu3HaKy; b) pa3zOuenue
€UHUIl COBOKYIHOCTM Ha TPYNIbl MO Npu3Haky; B) o00o00iieHue emuHUYHBIX
¢dakToB; ') 060011IeHNE €AMHUYHBIX TPU3HAKOB.

IlIpu evinoanenuu 3adanuii 5-8 3anumume x00 pewieHus u noOJAY4eHHbL
omeem.

5. (2 6amma) B cpennem u3 2000 HacocoB, MOCTYMHMBIIUX B IPOAaxy, 6
noarekatoT. Haiinure BepoATHOCTh TOro, YTO OJMH CIIy4allHO BBIOpAHHBIN 1S
KOHTPOJISI HACOC HE MOATEKAET?

6. (2 6amna) CpaBHUTH BCXOXKECTh CEMsIH JIIOOBIX TPEX BUIOB OJHOJETHHUX
BETOB 3a mnociuennue 3 roaa. CocTaBUTh JUarpamMmy MO HalJICHHBIM JTaHHBIM.
CnenaTth BEIBOJEIL.

7. (2 6anna) B ypue 6 Genbix u 4 yepHbIX wmapa. M3 sToil ypHBI Haymauy
u3BJeKn 5 mapoB. KakoBa BEpOsSTHOCTh TOTO, UTO 2 U3 HUX Oelible, a 3 yepHble?

8. (2 6anmna) CKOJIBKUMU CIIOCOOAMU MOYKHO TTOCTABUTh 4 KHUTH B OJIUH Psij?

JlonmoJIHUTEIbHAS YACTh

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

9. (3 Oamwra) YtoObl TOCTYNUTh B MHCTUTYT Ha CIEHHAIBHOCTH
«CTpOUTENBCTBO M IKCIUTyaTallusl 3JIaHUN U COOPYKEHUI», aOUTYpUEHT HOJIKEH
HaOpath Ha EI'D He menee 70 0aioB MO KaXJIOMy M3 TPEX MPEIMETOB—
MaTeMaTHhKa, PYCCKUH s3bIK M (pusznka. YToOB MOCTYNHUTh HAa CHEIUATBLHOCTH
«KommMmepriusi», Hy)KHO HaOpaTh He MeHee 70 0auioB MO KaXIOMy M3 TpEX
IpeIMETOB — MaTeMaTHKa, PYCCKHUH S3BIK U 00IIECTBO3HAHHE.

BeposiTHOCTh TOTO, 4TO AOUTYypHEHT 3. MOJYy4YUT He MeHee 70 OayioB 1O
Marematuke, paBHa 0,6, mo pycckomy si3blky — 0,8, 110 HHOCTPAHHOMY SI3BIKY —
0,7 1 mo obmecrBo3Hanuo — 0,5.

Haiinmure BepoSITHOCTH TOTO, 4TO 3. CMOXKET MOCTYIIUTh XOTS Obl Ha OJIHY W3
JIBYX YITOMSIHYTBIX CIIEITHAIbHOCTEH.

ITAJOHBI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9

3aaHus

OTBeT A A B A 0,997 - 10 i 0,408
21
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2.2. 3axanus I POMEKYTOYHOM aTTeCTALMHU

[IpomexyTouHass arTrecTamys TMPOBOJUTCS IO OKOHYAHUHM U3YyYCHUS
oOmeoOpazoBarenpHoil nucuumuael OO/.03 Martematuka. 3afgaueil mpoBeaeHUs
POBEPOYHON pabOThl SIBISETCS OMNpEICICHUE YpPOBHS YCBOCHHUS COACPKAHHS
oOpazoBanus mo obmieobpazoatenpHoit qucuuminae OOJ1.03 Marematuka. Ha
BBITMIOJTHEHHE THCHMEHHON HYK3aMEHAllMOHHOW paboOThI MO MaTeMaTHke naercs 4
acTpoHOMMUECKUX vaca (240 MuHyT).

Hrorosasi npoBepouHasi padbora
JK3aMeHAIMOHHbIE 32IaHUS 10 JUCIUIIINHE

3ananus 19 nposeaeHus arrectanun ctyaeHToB [I00O B nucsMeHHOH popme
1o y4eOHoi nucnumine: «MareMmaTuka»
(TexHOJIOrM4YeCKH i MPOPUIIB)
KOMIUIEKT Nel

Bapuanr 1

5 1
1. Beluncnute 3HaueHue Boipaxkenus 16~ + — (0,01)"z2 + 12 - (7°)3 — 16 -

275. 6473
2. Pemnte ypaBHeHue cos2x = 2cosx — 1
3. VipocTuTe BolpakeHue 31083 V8+1
4. YopocTure BbIpaKEHHE
. 3mn 2n 3n  _ 2m T 3n . m™  3m
(smﬁ 1cos—-+cos - sm7)2 + (cosﬁ 1Cos—-—sin— - sm7)2

5. Pemmre ypaBHenue 3271 4 3272 . 32x4 = 315

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

. 5

7. Haiinure o61acTh onpeneneHus] GyHKIIUN Y = (;)295—4 — g
o ' 1-2x

8. Haiinure 3nauenue f (1), ecnmuf (x) = —

9. OcHoBanue paBHOOENPEHHOIO TPEYTrOJAbHUKA paBHO 6CM, a OOKOBasi CTOpOHA
10 cm. K G0KOBBIM CTOpOHAM MPOBEACHBI BHICOTHI. BhIuncinuTe JIMHY OTpeE3Ka,

KOHIIAMH KOTOPOI'O CIIY>KaT OCHOBAaHMA BBICOT



10. OguH nWIIMHAP MOJIyYEH BPAIEHUEM MPSAMOYTOJBbHUKA BOKPYT CTOPOHBI 8 CM,
a BTOpPOM, BOKPYT CTOPOHBI 6 cM. HaiiauTe oTHOIIEHHE OOKOBBIX MOBEPXHOCTEN U

00bEMOB ITWIUHAPOB.

Kpurepun oneHWBaHUS:

5 (OTIMYHO) — JIIOOBIE MPABWIHLHO BBHIMIOJHEHHBIC 8 3aJaHUM, 1BA U3 KOTOPHIX
reOMETPUUECKUE 3a/1aHUS;

4 (xopol10) - Jr00bIe TPaBUIILHO BBITTOJTHEHHBIE 7 3aJJaHU, OJTHO U3 KOTOPBIX
reOMETPUUECKOE 3aJJaHHUE;

3 (YIOBJICTBOPUTEIIHHO) - JTFOOBIC IPABUIILHO BHITIOJTHEHHBIE 5 3aJaHUM,

2 (HeyIOBJIETBOPUTENILHO) - MEHEE 5 BBIMOJHEHHBIX 3aJaHHM

3ananus 19 nposeaeHus arrectanun cryaeHToB [I00O B nucsMeHHOH popme
1o y4eOHOM qucuuiinue: «MaremMaTuka»
(TexHoI0TM4YeCKHUiIT MPOdUIIb)
KOMILJIEKT Ne 1

Bapuanr 2

1
1 - = 1
_1a _ 1 1.-1
1. Beiuncnure 3HaueHue BolpaxeHus 216 s - (g) 24571, (E) S+ (ﬁ) 4
2. Pemure ypaBHeHne cos?x — sin?x — cosx = 0

3. Vipocture Beipaxenue 491051087 14

4. YopocTurte BbIpaKeHHE

. 3mn 2n 3t 2m, T 3. ~ wm  3m,
(smE- cos? + COSE' sm?) + (COSE : cos? — smﬁ : sm?)
5. Pemmte ypasHenue 3 - 2% - 2571 + 5 2%72=120

6. Pemure HepasencTBo logg 3(4x — 15) = 0

. 2 9
7. Halinute o06nacTh onpeaeneHus QyHKIUN Yy = (g) Sx+2 _ ”
V) ' _2
8. Haiinure 3nauenue f (1), ecm f(x) = ;_Zx
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9. OKpyXHOCTb KacaeTcss OOJIBLIEro Karera MNpsIMOYIOJIbHOTO TpPEYroJibHUKA,
MIPOXOJIUT YE€pe3 BEPUIMHY MPOTUBOJEKAIIETO OCTPOrO yria U MMEET LIEHTP Ha
TUIOTEHY3€ TpeyronbHuKa. Haligute paauyc OKpYKHOCTH, €CIM  KaTeTbl
TpPEyroJibHUKa paBHbI 6 CM U 8 CM

10. JlmaroHamp OCEBOro cedeHMs LWIMHIApa paBHa 48 cM. Yroa Mexay
JuaroHanelo U obpasyromeil munuHapa paseH 60°. Haiiqute momans

IMOBCPXHOCTHU U 00BeEM MUJINHAPA.

KDI/ITe‘DI/II/I OLCHUBAHMA .

5 (oTnU4HO) — NMr0ObIe MPABWIILHO BHITIOJHEHHBIE 8 3a1aHUM, JIBa U3 KOTOPBIX
TEOMETPUYECKHUE 3a1aHUS;

4 (xopo11o) - Jr00bIe MPAaBUILHO BHIMOJIHEHHBIE 7 3aJIaHUN, OTHO U3 KOTOPHIX
F€OMETPUYECKOE 33/I1aHUE;

3 (YIOBIETBOPUTENHHO) - JIHOOBIE MPABUIBLHO BHIMOJTHEHHBIE S5 3a/JaHUH,

2 (HeyIOBJIETBOPUTENILHO) - MEHEE S5 BBHIMOJHEHHBIX 3a/IaHU
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3. PexoMeHayeMasi IUTEPaTypa U MHbIE HCTOYHUKHU

3.1 OcHOBHBIE IEYATHBIE U3JAHUS
l. AnreOpa u Havanma matemMathueckoro anamuza.l0-11 kin. Anumor IIA.,

Komsarun IO.M. u ap. - M.: [Ipocsemenue, 2020.

2. I'eometrpus 10-11 ki: JI.C. Atanacsu, B.®. byry3os u np- M.: [Ipocsenienue,
2020.

3.2 OCHOBHBIE JIEKTPOHHBIE U3AaHUS
1. Epunas xomnekuus mugpoBbix oOpa3oBaTesibHbIX pecypcoB. - URL:
http://school-collection.edu.ru / (mara o6pamenus: 08.07.2021). - Tekcr:
3JIEKTPOHHBIM.
2. Wudopmanuonnas  cucrema  «EnmHoe  OKHO — jgocTynma K

oOpa3oBarenbHbIM pecypcam». - URL: http://window.edu.ru / (mara
obpamenust: 02.07.2021). - TekcT: 2M€KTPOHHBIN.
3. Hayunas 3JIEKTPOHHAs oubimoTeka (H3B). - URL:

http://www.elibrary.ru (nara o6pamenus: 12.07.2021). - TekcT: 2JIeKTPOHHBIN.

4. OtkpeiThiii KOJUIEK. Matemaruka. - URL: https://mathematics.ru /
(mara oopamenusi: 08.06.2021). - TeKCT: 2IEKTPOHHBIH.

5. Tloeropum marematuky. - URL: http://www.mathteachers.narod.ru /
(mata oopamenusi: 12.07.2021). - TeKCT: 2IEKTPOHHBIMH.

6. CnpaBoyHMK TIO MaTemMaTuke I IIKoidbHUKOB. -  URL:
https://www.resolventa.ru/demo/demomath.htm / (mara oOparieHus:
12.07.2021). - TekcT: 3I€KTPOHHBIH.

7. Cpemnsass ~ MaremMaTdyeckas  MHTEpHET  IIIKOJA. - URL:
http://www.bymath.net / (mara oOpamenus: 12.07.2021). - Tekcr:
BJICKTPOHHBIM.

8. ®enepanpHbiii  mopran «Poccuiickoe oOpaszoBanume». - URL:
http://www.edu.ru / (mara oopamenus: 02.07.2021). - TekcT: 3JCKTPOHHBIH.

Q. denepanbHBIN HEHTP nH(pOpMaIIMOHHO-00pa30BaATEIBLHBIX

pecypcoB. - URL: http://fcior.edu.ru / (mara obpamenus: 01.07.2021). -
TeKCT: 31EKTPOHHBIN.
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