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

ocBoeHus1 o6mieoOpazoBaTenbHoi Auctumnasl OOJ[.03 Martematuka OCHOBHOM

npodeccuoHanbHoi obpazoBatenbHol mporpammbl (OIIOIT) mo cnenuanbHOCTH

CIIO 08.02.01 CtpouTenbcTBO U 3KCILTyaTaluus 34aHUNA U COOPYKEHUM.

Ili1anupyemble pe3yJabTaThl OCBOEHUSI 00111€00pa30BaTEeILHOM 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 Ilnanupyemblie pe3yJbTaThl OCBOCHUSI TUCIHIIMHBI
2)2:)1:)1\1\443;)(;];;;:[51:; 3HaHus " Oo0mue
S — YMEHMS (IMYHOCTHBIE, JAucuunimHapHblie (MpeaMeTHbIe)
MeTanpeIMeTHbIe)

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

Bri6upats pacro3HaBaTh | aKTUBHOM JI0OKa3aTeNIbCTB, aIroOpUTMaMH

CrocoObI 3a/1auy W/WIA | JeSITeTbHOCTH perieHus 3a/1a4; yMEHHUE

pereHus npooseMy B TEXHOJIOTHYECKON 1 | OPMYITHPOBATH OTpeeNeHus,

3aja4 npodeccuoHal | COIUaIbHOM AKCHOMBI M TEOPEMBI, TPUMEHSATH X,

npodeccroHallb | BHOM W/WIH HaIlPaBJIECHHOCTH, IIPOBOJIUTH JI0Ka3aTesIbHbIE

HOM COLIMATIbLHOM CIIOCOOHOCTh pacCyXJeHus B XOJA€ pELICHUs

NEATENbHOCTH | KOHTEKCTE; WHULIUMPOBATH, 3az1ay;

npuMmeHuTensHo | Yo 01.02 MJIAHUPOBATh U I[IP6 02 ymerp  oOmMEpUPOBATH

K pa3JIMYHbIM AQHAJIM3UPOBATH | CAMOCTOSITEIIBHO MOHATUSIMH: CTEIIEHb qyucna,

KOHTEKCTaM 3a/auy W/WIK | BBIOJHSTH TaKyro aorapudm YUCIIa; yYMEHHUE
npoliemy u JESATEIbHOCTB; BBIIIOJIHATh BBIUMCIICHUE 3HAYCHUN U
BBIJICTISATH €& JIP 26 roTOBHOCTh U | IpeOOpa30BaHUsl  BBIPAKEHHHA  CO
COCTaBHbIE CIIOCOOHOCTH K CTENEHAMU u norapudmamu,
4acTH; 00pazoBaHUIO U npeoOpazoBaHus JIpoOHO-
Yo 01.03 caM000Opa30BaHMIO HA | pallMOHAIBHBIX BEIPAKCHHIA;
OIPENEIATh MPOTSHKEHUU BCEH I[IP6 06 ymerp pemiaTh TEKCTOBBIC
3TaIbl KU3HU; 3aa4d pa3HbIX TUIOB (B TOM YHCIIE
pelieHust MPII 01 HAa TPOLIEHTHI, JOJA W YacTH, Ha
3a/1a4u; CaMOCTOSITEJIBHO IBUXKEHHE,  paboTy, CTOHUMOCTH
Yo 01.04 dbopMynupoBats u TOBAapOB U YCIYT, HAJOrH, 33/1a4u U3
BBISIBJIATH U aKTyaJIu3UpOBaTh obnacTu ympaBieHHUS IJWYHBIMU U
3¢ exTUBHO npoliemMy, CEMCHHBIMHU (uHaHCAMM);
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 MPaBAOINOI00HOCTH Pe3ylIbTaTOB;
poOIIeMBI; MPU3HAK WIH I[IP6 09 ymeTh  omepupoBaTh
Vo0 01.05 OCHOBaHHUS JIJIsI MOHATHIMH: TOYKa, npsiMas,
COCTaBJISITh CpaBHEHUS, MJIOCKOCTB, MPOCTPAHCTBO,
J1aH KJIacCU(PHUKAIIUU U JIBYTPaHHBIN yrou,
JENCTBUS; 0000111eHuS; CKpEULIUBAIOIINECS npsiMbIE,
Yo 01.06 MPII 03 onpenensaTe | mapauieNnbHOCTh u

3




OTIPEICIIATh
HE0OX0TUMBIC
pecypchl;

Y0 01.07
BJIQJICTh
AKTyaJIbHBIMU
METOIaMH
paboThl B
npodeccrnonan
bHOU U
CMEXHBIX
chepax

Yo 01.08
pealn30BhIBATH
COCTaBJICHHBII
TIaH

Yo 01.09
OIICHUBATh
pe3ysbTaT u
MTOCJIC/ICTBUS
CBOUX
JIEWCTBUI
(camocTosiTeND
HO WJIU C
MTOMOIIBIO
HaCcTaBHHUKA)
30 01.01
AKTyaJIbHBIN
npodeccuoHat
bHBIN U
COLIMATIbHBIN
KOHTEKCT, B
KOTOPOM
IPUXOIUTCS
paboTtath 1
KUTh;

30 01.02
OCHOBHBIE
UCTOYHUKHU
uHbopmauu u
pecypchl At
peleHus 3a1aq
U npo0sieM B
npodeccruonan
BHOM W/WITH
COIIMANIEHOM
KOHTEKCTE;

30 01.05
CTPYKTypa
TJIaHa JUIs
pelieHus
3a/1ad.

LICNIM ACATCIIHLHOCTH,
3aJ1aBaTh

napaMeTpsl U
KPUTEPUU UX
JIOCTYKEHMS;

MPII 04 BBISBISTE
3aKOHOMEPHOCTHU U
IPOTUBOPEUUS B
paccMaTpuBaeMbIX
SIBIICHUSIX,

MPII 05 BHOCUTB
KOPPEKTUBHI B
JIeSITEILHOCTD,
OILICHUBATh
COOTBETCTBHUE
pe3yIbTaTOB IIEJISIM,
OIICHUBATh PUCKHU
OCJIeACTBUHI
JIeITEIIEHOCTH;

MPII 07 Bmagets
HaBbIKaMU y4eOHO-
HUCCIIEIOBATEILCKON U
MIPOEKTHOMN
JIEeITEIBHOCTH,
HaBBIKAMU
paspenieHus mpooseM;
MPII 08 cnocoOGHOCTH
1 TOTOBHOCTH K
CaMOCTOSITEIbHOMY
MOUCKY METOJIOB
penieHus
MPaKTUYECKUX 3a]1a4,
MIPUMEHEHUIO
pa3IMYHBIX METOIOB
MO3HAHUS;

MPII 12 BBIIBIATE
MPUYHHHO-
CJIEICTBEHHEIE CBA3H U
aKTyaJlu3upOBaTh
3a/1a4y, BBIJIBUTATh
TUNOTE3Y €€ PeIleHus,
HAXOJWUTh apTYMEHTHI
JUISL TOKa3aTelIbCTBA
CBOUX yTBEPKJICHUH,
3a/1aBaTh MapaMeTphbl
U KPUTEPUU PEIICHHUS;
MPII 13
aHATU3UPOBATH
MOJIy4YEHHBIC B XOJIE
pelIeHus 3a1a41
pE3yIbTaThI,
KPUTHYECKH

HEPHEHIUKYIAPHOCTE  IPSAMBIX U
IJIOCKOCTEM, YroJl MEXAY NPSMBIMH,
YTOJl MEXIy NPSMOU U IUIOCKOCTHIO,
yroi MEX Y IJIOCKOCTSMH,
paccTosiHie OT TOYKH JO IUIOCKOCTH,
paccrosiHue MEXAYy  MPSIMBIMHU,
PacCTOSIHME MEXY IJIOCKOCTSIMU;

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

IUIAHUMETPUH; YMEHHUE OIICHHBATh
pa3Meppl  OOBEKTOB OKPYKAIOILLETO
MUDA;

I[IP6 10 ymenue omnepupoBaTh
MOHATUSIMH: MHOTOTPAaHHHK, CEYCHHE
MHOTOTpaHHUKA, KyO,
napasuieJenumner, npu3Ma,

nupaMmza, ¢Gurypa M MOBEPXHOCTh
BpallleHUsA, LUIHHIOp, KOHYC, IIap,
cdepa, cedeHust GUTrypbl BpallleHUs,

IUIOCKOCTh,  Kacaromiasicss  cepsl,
IWIAH/pA, KOHYCa, TUTOMIATh
MOBEPXHOCTH TIHPAMHIIBI, TPU3MBI,

KOHYCa, IIJINH/IPA, TUIomanb chepsl,
o0beM  ky0a,  MPSIMOYTOJBLHOTO
napaieNenue/a, UPaAMUJIBI,
NpU3MBI, MJIMHIpPA, KOHYyca, MIapa;
yMeHHue n300pakaTh MHOTOTPAaHHUKH

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

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

HOBEpXHOCTEH U 00BEMOB MOAO0OHBIX
¢buryp npu perieHnu 3aaay;

I[IP6 12  yMeHue  BBIUUCIATH
reoMeTpUYecKrue BEJIWYHMHBI (IJTUHA,
yroj, IJIOWAAb, OO0bEM, IUIONIAAb
MIOBEPXHOCTN), UCIIOJIb3YS
U3y4eHHbIE (POPMYIIBI U METOBI;
[1P6 13 omepupoBaTh MNOHATUIMU:
IPSIMOYTOJIbHAsI CUCTEMA KOOpJUHAT,

KOOPAWHATHBL TOYKH, BCKTOD,
KOOpAWHATBI BCKTOpA, CKAJIAPHOC
IMPOU3BCICHUC, yroJj MCKIY
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OILIEHUBATh UX
JIOCTOBEPHOCT,
MPOTHO3UPOBATH
M3MEHEHHUE B HOBBIX
YCIIOBUSIX;

MPII 17 ymets
NIEPCHOCUTH 3HAHWSI B
MO3HABATENBHYIO U
MPAKTHIECKYIO
obnactu
JKU3HEICATCIILHOCTH;
MPII 18 ymets
UHTETPUPOBATH
3HAHMSI U3 Pa3HBIX
P IMETHBIX
oOacrei;

MPII 19 BoiaBUTaThH
HOBBIE HJIEH,
npejiaraTh
OpUTHHAITEHBIC
ITOIXOJIbI M PEIIICHUS;
MPK 11
KOOPIUHUPOBATEH U
BBITIOJTHATH pabOTy B
YCIIOBHSIX PEabHOTO,
BUPTYaJILHOTO U
KOMOWHHUPOBAHHOTO
B3aMOJICHCTBUS;
MPP 02
CaMOCTOSTEILHO
COCTaBJIATH IJIaH
penieHus mpoOIeMBbI ¢
Y4E€TOM MMEIOITUXCS
pecypcos,
COOCTBEHHBIX
BO3MOJKHOCTEH N
NPEATNOYTEHH;

BEKTOpaMH, cymma BEKTOPOB,
IIPOU3BEICHNE BEKTOpAa Ha YHUCIO;
HaxXOJUTh C TIOMOIIBI0 H3YyYEHHBIX
dbopMyn  KOOpDAWHATHI  CEPEIAUHBI
OTpEe3Ka, PacCTOSIHUE MEXIY IBYMs
TOYKaMU;

I1P6 14 YMETh BbIOMpATH
MOJIXOISIINN U3YYCHHBIM METOH JUIs
pelieHust  3aJadd, —paclo3HaBaTh
MaTeMaTHYeCKHe (axTbI U
MaTeMaTH4eCKUe MOJIENH B
OPUPOJHBIX M OOIECTBEHHBIX
ABJIGHUSIX, B MCKYCCTBE; YMEHHUE
PUBOIUTH IpUMEpPBI
MaTeMaTHYECKUX OTKPBITUI
poccuiicKon " MHUPOBOU
MaTE€MaTHYECKON HAYKH;

I[Py 01 ymenme omnepupoBath
MNOHATUSIMH: OIPEJEIeHNEe, aKCUOMa,
Teopema,  CIEICTBUE,  CBOWCTBO,
MpU3HAK, JI0Ka3aTeNbCTBO,
pPaBHOCUJIbHBIE (hopMyITUPOBKH;
ymeHue popmynupoBaTh 0OpaTHOE U
IIPOTUBOIIOJIOKHOE  YTBEPXKJECHUE,
IIPUBOIUTH IIPUMEPBI U
KOHTPIIPUMEDHI, HCIIOJIB30BATh
METOJlI MaTeMaTHYECKON HWHIYKIWH;
IIPOBOJUTH JIOKa3aTeIIbHbBIE
pacCy)KIeHUs IPH DPEUICHUM 3a1ad,
OLICHUBATH JIOTMYECKYIO
IIPABWIIBHOCTB PACCYXKICHUN;

I[Py 02 ymeTs  omepupoBath
HNOHATHIMH: MHOKECTBO,
IOJMHOXKECTBO, ~ OIEpallud  Halx
MHO’KE€CTBAMHU; YMETb HCIIOJb30BaTh
TEOPETUKO-MHOKECTBEHHBI amnmnapar
JUI OIIMCAHMs PEANIBHBIX IPOLECCOB
U SBJICHUN W IIPU pPELICHHUHU 3a/ay, B
TOM 4YHCI€ M3 JPYruX Yy4eOHBIX
IIPEIMETOB;

I[Py 05 ymerp omnepupoBath
NOHATHSIMM:  HATypaJbHOE  YHCIIO,
LIEJI0€ YMCII0, OCTAaTOK IO MOJIYIIO,
paloHaIbHOE YHCJIO,
MPPALMOHAIIBHOE YHUCIIO, MHOKECTBA
HaTypaJIbHBIX, LEJbIX,
paloHaIbHBIX, JNEVCTBUTEIBHBIX
qHCeT; YMETH HCII0JIb30BATh
IPU3HAKN JIEIMMOCTH, HaUMEHbIIUI
oOmmid  AenuTenh M HaMMEHbIIee
oOmiee kpaTtHoe, anroput™m EBkimnna
IIPU PELIEHUM 3aJ1a4; 3HAKOMCTBO C
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pa3IMYHbIMU HO3ULIMOHHBIMU
CUCTEMaMH CUUCIICHHUS;

[Py 06  ymenme  cBOOOIHO
OIIEpUPOBAThH MOHATUSAMU: CTENEHb C
LEJIbIM IIOKa3aTelIeM, KOPEHb
HaTypaJbHOM CTEIIEHH, CTEIEHb C
palOHAIIbHBIM HIOKa3aTeseM,
CTEIICHb c JIEACTBUTEIbHBIM
(BEIIECTBEHHBIM) MOKA3aTelieM,
jgorapudmM Ymcia, CHHYC, KOCHHYC H
TaHI'€HC [TPOU3BOJILHOTO YHUCIIA;

[Py 11 ymers  omepupoBathb
HNOHATUSIMHM: KOMIUIEKCHOE YHCJIO,
CONPSKEHHbIE KOMIUIEKCHBIE YHUCIIA,
MOJAYJIb U apryMEHT KOMIUIEKCHOTO
yucia, GopMa 3armucu KOMIUIEKCHBIX

quUCen (reomerpuyeckas,
TPUTOHOMETpUYECKAA 51
anreOpanveckas); YMETh
MIPOU3BOIUTH apudmeTnyecKkue
HeﬁCTB us C KOMITJICKCHBIMH
YUCIIaMHM;  IPUBOJUTH  IIPUMEPHI
HUCITIOJIb30BaHUA KOMIIJICKCHBIX
qrcen,

[TPy 14 YMEHHUE CBOOOJTHO
OTNEepUPOBATh MOHATHUSAMU: TOUKA,
npsiMasi, IUIOCKOCTb, MPOCTPAHCTBO,
OTpE30K, JIy4, IUIOCKHM  Yrou,
JIBYTpaHHbIA  yroj, TPEXTPaHHBIN

yroui, MEPECEKAIOUECH,
napauiCiIbHbIE W CKPCHIMBAIOIIHUECH
IIpsIMBIC, napaajaCiIbHOCTh n

NEPIEeHIUKYISAPHOCTh  HPSIMBIX U
IUIOCKOCTEH, Yroll MeXAy MPsIMBIMHU,
YroJl MEeXIY MPSIMOM U IJIOCKOCTBIO,
yroa MeXIy IUIOCKOCTSMHU; yMEHHE
UCIIOJIb30BaTh TPHU PEIICHUH 3aaa4y
U3y4eHHble (AKTBI U  TEOPEMbI
IUIAHUMETPUHU; YMEHHE OLEHUBATh
pa3Mepbl 0OBEKTOB B OKPYKaIOIIEM

MUpPE; YMCHUC OIICPHUPOBATDH
MNOHATUAMU. MHOTOTPAHHUK, CCYCHHUC
MHOTI'OI'paHHUKa, HpaBPIJ'ILHLIfI

MHOTOTpaHHHK, IMpH3Ma, MUPAMHIA,
durypa M TMOBEPXHOCTh BpaIlCHUS,
HWIMHIAP, KOHYC, 1Imap, cdepa,
pa3BepTKa MOBEPXHOCTH, CEUEHUS
KOHyCa W UWIMHJApa, MapaielbHble
OCH WJIM OCHOBAHHUIO, CEYEHUE I1apa,
IUIOCKOCTh,  Kacawmasicsa  cdepsl,
HUJIUHpPA, KOHYCA; YMEHUE CTPOUTH
CEYEHHE MHOTOTPaHHUKA,
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n300paxarb MHOTOTpaHHUKH,
¢uUrypsl U MOBEPXHOCTH BpAIICHUS,
UX CEYeHHUs, B TOM UHUCIE C
MOMOIIBI0  JICKTPOHHBIX CPEJICTB;
yMEHHUe IPUMEHSTh CBOMCTBa
F€OMETPUUECKUX buryp,
CaMOCTOATENBHO  (OPMYIIMPOBATH
OTIpEe/ICTICHNs]  M3y4aeMbIX  QUryp,
BBIJIBUTaTh THIIOTE3BI O CBOMCTBAX M
NpU3HAKAX TEOMETPUUYECKHX (Uryp,
000CHOBBIBATh WJIM OTIPOBEPraTh HX;
YMEHHUE MPOBOJUTH KIIACCH(PUKALINIO
Guryp mo pasnMYHBIM TpPU3HAKaM,
BBITIOJTHATh HEOOXO0IMMbIE
JIOTIOJTHUTEIIHLHBIE TIOCTPOCHUS;

[1Py 15 YMEHHE  CBOOOIHO
OTIEPHPOBATH TOHATHAMH: TIIJIOMIATH
¢burypsl, o0beM (urypsl, BeIMYUHA
yIiia, paccTOssHUE OT TOYKH [0
IUIOCKOCTH,  PacCTOSTHHUE  MEXIY
OPSIMBIMH,  PacCTOSTHHE  MEXIY
MJIOCKOCTSIMHU,  IUIOMIaab  Cdepsl,
IUIOIIAh TOBEPXHOCTH ITHPAMHU/IB,
IpU3MbI, KOHYCa, LMIUHIAPA, 00beM
KyOa, MPSIMOYTOJIHHOTO
napasenenunena, UpPaMU/IbI,
NpU3MbI, LMIMHIpPA, KOHYyca, LIapa;
YMEHUE  HaxOIUTb  OTHOIICHHE
00BbeMOB MO0OHBIX (HTryp;

I[Py 18 yMmerb MoOJEIUMpOBATH
peajbHble  CHUTyalluM Ha  fA3bIKE
MaTeMaTHKU; COCTaBIIATh
BBIpa)KEHUS, YpaBHEHH,
HEpaBEHCTBA M MX CHCTEMBI IO
YCIOBHMIO  3aJjaud,  HCCIeloBaTh
HOCTPOCHHBIE MOJIeNTU c
UCIIOJIb30BaHUEM ammapaTa aiareopsl,
UHTEPIPETUPOBATh HOJIy4E€HHBIN
pe3yibTaT; CTPOUTh MaTeMaTHYeCKHUe
MOJIeNn c HOMOILBIO
reOMETPUYECKUX HOHATUI u
BEJIMYMH, PelIaTh CBA3aHHBIE C HUMU
NPaKTUYECKHUE 3a7ayl; COCTaBIISATh

BEPOSITHOCTHYIO MOJIETb U
MHTEPIPETUPOBATH MOJTy4E€HHBIN
pe3ynbTaT; pelarb  IpUKIaJHbIe
3a/1a4u CpeICTBaMu

MAaTeéMaTu4CeCKOro aHajau3a, 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
MPaKTHYECKYIO
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
UHUITUUPOBATH,
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,
MPOTHO3UPOBATH
M3MCHCHHUE B HOBBIX
YCIIOBUSIX;

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

I[IP6 05 ymerb  omnepupoBaTh
HOHSATUSIMH: panuoHaIbHas
byHKIMA, TOKa3aTenbHas (YHKIHS,
CTEIEHHAs byHKIMS,
JorapupmMuIecKas byHKIMS,
TPUTOHOMETPHUYECKHE ¢byHKINH,
oOpaTHbIE GbyHKINY; yYMEHHE
CTpOUTHh  TpapuKHd  HM3YYCHHBIX
¢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,
CTaHIAPTHOE OTKIOHEHHUE YUCIIOBOTO
Habopa; YMEHHUE W3BJICKATh,
HHTEPIPETHPOBATL  WH(OPMAIHUIO,

NpEJICTaBICHHYI0 B Tabioumax, Ha
JTuarpaMmmax, rpadukax,
OTpaXalollyl0 CBOMCTBa pealbHBIX
MIPOLIECCOB U SIBJICHUI; IPEACTABIATh
nH(pOpMAIHIO C TIOMOIILI0 TaOIUIl U
Iarpamm; HCCJIEIOBATh
CTaTHUCTUYECKUE JIaHHBle, B TOM
YHclie ¢ IPUMEHEeHUEM TrpaduiecKux
METOJIOB 1 3JIEKTPOHHBIX CPE/ICTB;
I[Ip6 08 ymenwe omepupoBaTh
MNOHATUSAMU: CIIydalHbId ONBIT U
ciydailHOe COOBITHE, BEPOSITHOCTH
CIy4alHOTO  COOBITHSI;  yMEHHUE
BBIYUCTISTH BEPOSATHOCTD c
HCIOJIb30BaHHUEM rpaduyeckux
METOJIOB;  HPHUMEHATH  (POPMYIIbI
CIIOYKEHUS u YMHOXEHUS
BEPOSITHOCTEH, KOMOHMHATOpPHBIE
daxkTel U (HOpMyIBl MPHU PEIICHUU
3a7a4;  OLCHMBATb  BEPOATHOCTHU
peasbHBIX COOBITUH; 3HAKOMCTBO CO
CIIy4allHBIMU 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 TTPOCKTHI,
OIICHUBAThH UJICH C
TIO3UIIUU HOBU3HEI,
OpPUTHHAIILHOCTH,
MPAKTUYECKOU
3HAYUMOCTH,

MPP 09 Bnanets
HaBBIKaMU
MMO3HABATEJIbHOMN
pednexcun kak
OCO3HAHUS
COBEPIIACMBIX
JEUCTBUN 1
MBICITATETHHBIX
MPOIIECCOB, UX
pe3ynbTaToOB U
OCHOBaHHIA;

napajuieseuIesn, npu3Ma,
nupamuia, ¢Gurypa M TOBEPXHOCTh
BpallleHUs, LUIWHIAP, KOHYC, IIap,
cdepa, ceyenus (GUrypsl BpalieHus,

IUIOCKOCTh,  Kacaromascs  cdepsl,
WIMHApA, KOHYca, TUTOMIA/Th
MOBEPXHOCTU THPAMHIIBI, TPU3MBI,

KOHYCa, [MJINH/IPA, TIOomMansb chepsl,
obbeM  Kyba,  IpPSIMOYTOJIBHOIO
napajuiesenunena, UPaMUJIBI,
NpU3MbI, IWIMHIpPA, KOHYyca, MIapa;
yMeHue n300pakaTh MHOTOTPAaHHUKH
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, CBA3HBIN TIpad,
JepeBo, LMK, Tpad Ha IIIOCKOCTH;
YMEHHE 3aJaBaTh W  OIHCHIBATH
rpadpl  pa3sIUYHBIMH  CIIOCOOAMU;
UCMOJb30BaTh I'padbl NPU PELICHUN
3ajay;

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

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 YPABHCHUA,
HCPaBCHCTBA, nx CHUCTCMbI  JJIA
peiCcHUd 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 H
YMHOKEHUS BEPOITHOCTEH, (popmyiry
NOJTHOH ~ BEPOSITHOCTH,  (OpMYITy
bepnymim, koMOMHAaTOpHBIE (DAKTHI U
(GopMyIbI; OLEHHBATH BEPOSTHOCTH

peanabHBIX cOOBITHI; yMeHue
OTIepUPOBAThH MOHATUIMHU: CITydailHast
BEJIMYNHA, pacrpeiesieHue
BEpPOSATHOCTEM, MaTeMaTU4ECKOe
0’KHJIaHUE, ncnepcus 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 YHCET B MPUPOAHBIX 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 TNPUPOJIE,
UCKYCCTBE, apXUTCKType; yMETh
UCIIO0JIb30BaTh TreOMETPUYCCKUE
OTHOIICHHSI, HAXOJUTh
r€OMETPUYECKUe BENUYHMHBI (JITHHA,
yroa, IUOmIaab, O0bBEM) TpHU
pellleHnH 3a/1a4y U3 JIPYruX 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 BEIOOP
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, HAXOIUTh
HanOoJIbllIee U HAUMEHbIIIEe
3HaueHUs (DYHKIIMI; CTPOUTH
rpaduKy MHOTOUJIEHOB C
UCTIOJIb30BaHUEM allapaTa
MaTEeMaTHYeCKOTO aHAJIN3a;
MPUMEHSITH POU3BOIHYIO TPH
pelieHue 3a1ad Ha IBUKEHHE;
peraTh MpaKTHKO-
OpUEHTHPOBaHHbIE 33/1a4H Ha
HanOoJIbIlIee ¥ HAUMEHBIIIEe
3HAYCHUS, HA HaX0XICHUE TyTH,
CKOpPOCTH, YCKOPEHHST,

ITP6 08 ymeTs onepupoBaTh
MOHATUSIMU: CIIy4allHbIN OMBIT U
ciydaiiHoe cOoObITHE, BEPOSTHOCTD
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
peasibHbIX COOBITHIT; 3HAKOMCTBO CO
CIIy4ailHbIMU BEJIMYMHAMU; YMEHHE
MPUBOIUTH MPUMEPHI IPOSBICHUS
3aKOHAa OOJIBIINX YKCEN B
MPUPOJIHBIX U OOIIECTBEHHBIX
SBIICHUSX;

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

dbyHKuMsI, KBagpaTu4Has ¢GYHKIHS,

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

nokaszaTejbHass ¥ JiorapupmMuuecKas
(GYHKIIUN; yMETh CTPOUTH TpapuKH
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 ¢byHKIMH,
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; u3o0paxkaTb Ha
KOOPJMHATHOM TIOCKOCTH
MHOYECTBA PEIICHUIN YpaBHEHUH,
HEPaBEHCTB U UX CHCTEM;

[TPy 09 ymenue cBo6o1HO
OIEpUPOBATH OHATHAMM:
HOCJIEI0BATEIbHOCTD,
apudMeTHIecKas mporpeccus,
reoMeTpuyecKas nmporpeccus,
OCCKOHEYHO yOBIBarOIIas
reoMeTpuYecKas Iporpeccus;
yMEHUE 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, ONpeIeICHHbIHN
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
UCCJIEI0BaTh CTATUCTHYECKUE
JAHHBIE, B TOM YHUCJIE C
MPUMECHEHHEM T'pauuecKux
METOJIOB M 3JIEKTPOHHBIX CPEJICTB;
rpadu4ecKy ucciaeaoBaTh
COBMECTHBIE HAOJIOICHUS C
MOMOIIIBIO JHarpaMM paccerBaHUs U
JIMHENHOM pEerpeccuu;

[IPy 17 ymenue cBoboaHo
OTIEPUPOBATH MTOHATUSIMH:
MPSIMOYTOJIbHASI CUCTEMA KOOP/IMHAT,
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 ISl pEIICHUS
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 U3y4YEHUU MPUPOTHBIX
1 OOIIECTBEHHBIX MTPOIIECCOB U
SIBIIGHUH; YMETh pPaclo3HaBaTh
MPOSIBIIEHUE 3aKOHOB MaTeMaTUKHU B
HCKYCCTBE, YMETh IPUBOIUTH
pUMEpPbl MATEMaTUYECKHIX
OTKPBITUHA POCCUIMCKON U MUPOBOM
MaTeMaTHYeCKON HayKu

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

¥ 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.

15




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» (y008.) 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) Ppi00nOB mpomabul Ha JIOJKE OT MPHUCTAHU 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 CKOPOCTH JIOAKH 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 BpEeMs ayAUTOPHBIX 3aHATUH 110
MaTeMaTHKe B COOTBETCTBHUM C Y4eOHBIM IJIaHOM M padoueit mporpammbel OOJ1.03
«MaremaTuKa» MO BCEM paszenaM IporpaMMbl. TEeKyIIMH KOHTPOJIb COCTOUT U3
JBYX YacTel: TeopeTuyeckod u mnpakrtuyeckod. Ilpm 3TOoM oOyuarommuecs
MTOJIYYarOT IBE OTMETKH.

TeopeTnueckass 4yacTh MPOXOAUT B (DOPME YCTHBIX OTBETOB: OOydaroIIHUecs
BBITSITUBAIOT MATH KapTOYEK C BOMPOCaMH, HAIOT IMOJIHBIA OTBET (CO CIHCKOM
BOMPOCOB 00yYarOIIMECs] 3HAKOMATCS B HaUaJle U3Y4YEeHUs pasziena).

IlIkana nepesooa 6annoe 6 ommemku no NAMUOANTLHOU cUCeMe

Ommemka Konuuecmeo eéepnvix omeemos na meopemuyecxkue
gonpocul
«3» (y008.) 3
«4» (xopoutio) 4
«5» (omauuno) 5

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

[IpoBepounas pabota cocTOUT UX 2-X yacTel. B mepBoit yacTu npexayiaraercs
BBITIOJTHUTG 4 3a/1aHUsl - BBIOPATh MPABUIIBHBIA OTBET U3 YETHIPEX MPEAJIOKEHHBIX.
Bo BTOpOI#f yacTu mpemiaraeTcs BBHIOIHUTH 6 3a4aHUN - OPOPMHUTE X0/ PEIICHUS
U 3aMUCcaTh MOJIYYEHHBINA OTBET.

3a mpaBUJIbHOE BBITIOJIHEHHE JIFOOOTO 3a7aHus MEPBOM YacTU O0ydaromuics
noyiydaeT ojauH Oamia. IlpaBuibHOE BBITIONHEHUE 3aJlaHWM BTOPOM YaCTH
orieHuBaeTcs 2 OamamMu uiay 1 6aimioM 3a YaCTUYHOE pelieHue.

bainel, nosmyueHHbIE 32 BCE BBIIOJHEHHBIE 33JJaHUS, CYMMHUPYIOTCS.

IlIkana nepesoda 6annoe 6 ommemku o NAMUOANTLHOU cucmeme

Ommemka Yucno oannos,
Heo0x00umoe 01 NOYyYeHUA OMMEMKU
«3» (y008.) 8-10
«4» (xopowio) 11-13
«3» (omauuno) 14-16

Tema: KOpeHL N-cteneHu. CTeneHn C pPauoOHAJbHBIM U AeHCTBUTEJIbHBIM
MmoKka3aTeJIaAMMU.

TeopeTnyeckue BONPOCHI:
1. Chopmynupyiite onpeaeneHue CTeneHHON QyHKIIUH.
2. [lepeuuncnute cBOWCTBA CTENEHHON (DYHKIIUHU C 1I€JIBIM [TOKA3aTEIIEM.
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3. Ilepeuncnure CBOMCTBA CTCIEHU C AEHUCTBUTEIIBHBIM IIOKA3aTEIIEM.
IIpuBenure npumepsl.

4, Ilepeuncnure cBOWMCTBAa KOpHsS HaTypaiabHOW creneHu. Ilpusenure
IPUMEPBI

S. Ha d4ro HeoOxoauMo oOpaTUTh BHUMAHUE TPU  PEIICHUU
MPPALMOHAIBHOTO YPaBHEHHUSI YETHOU CTEIEeHN?

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

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

8. Ha uyto cTtout 0OpaTUTh BHUMaHHUE MPHU PEHICHUH UPPALMOHATBHBIX,

IpOOHO-pallMOHATIBHBIX YPABHEHUN U HEPABEHCTB?

IIpoBepouyHnasi padora
Oos13aTeJibHAS YaCTh
Ilpu pewenuu 3adanuii 1-4 3anumiume npPaAGUIbHBIIL OMEeM U3 Yemblpex

nPeO10HCEHHDIX.
1. (1 6amn) Mexay KakuMu ABYMSI HATYpaJIbHBIMU YUCIAMHU HAXOJUTCS
ancio 1V19?
A)19u20;b)2u3;B)18u 19;I') 3 u 4.
2. (1 6amn) Onpenenure KOpeHb ypaBHeHHs x°=125
A)3.;b)-3;B)-5,T)5.
3. (1 6amn) Pacionoxxute B OpsiIKE BO3pacTaHUs yncia: 2; 3{/5—, V17

A)2; 35 V17; B) 2; V17, 3/5; B) 3/5; 2; Y17, 1) V17; 2; 5.
4. (1 6amn) YMHOXas yKciia ¢ OIMHAKOBBIM OCHOBaHUEM, UX CTENIEHHU. .. "7
A) ymHoxaem; b) nenum; B) cknagesiBaem; I') oTHuMaeMm.

Ilpu evinonnenuu 3adanuii 5-8 3anuwiume xo00 pewieHus u noOJaAYUeHHbLI

omeem.

2558 29

6,48
a npu a=7.

(VI2 ++/8)

Ny 10++96

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

BBIYHUCIISIETCS IO hopmyIie F=x ZRh, rae R=6400 km — paguyc 3emnu. C kakoi
BBICOTBI TOPU30HT BHJIEH Ha paccTossHUM 48 kuinomeTrpoB? OTBET BBIPA3UTE B
KHJIOMETpax.

8. (2 6amna) Pemure ypaBHeHue v —32-x=2.

5. (2 6anna) Halimure 3HaUeHUE BBIPaKCHUS
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JIONMOJTHUTEJIbHAA YaCTh
IlIpu evinoanenuu 3adanusa 9 3anuwiume xX00, 000CHO8AHUE peUwieHUs U
NOIYYeHHbLI OmeEent.
y =x

9. (3 6amna) Pemute rpaduyecku cucTeMy ypaBHEHUM: { y=x

ITAJOHBbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHus
OtBer b r B B 49 2 0,18 -36 (1; 1)

Tema: IlokasareabHas pynkuus. IlokazareabHble ypaBHEeHHUs U HEPAaBEHCTBA

Teopernueckue BONPOCHI:

1. ChopmynupyiiTe onpeaeneHue noka3aTeIbHOU PyHKIIUH.

2. [TepeuncnuTe cBOMCTBa MOKa3aTEILHON ()YHKITUU.

3. [Tepeuuncnute criocoObl pelIeHUs MOKa3aTeIbHBIX YPaBHEHUM.

4, ChopmynupyiiTe MpaBUiO peHICHUS MNPOCTEHIINX MMOKAa3aTEIbHBIX
HEPABEHCTB.

d. B uem 3axmodaercs rpaduyeckuii croco0 pereHus ypaBHEeHUH.

6. IlpuBemute mnpuMep QYHKIIMOHAIBHONW 3aBUCUMOCTH TMOKa3aTeIbHOM
(GYHKIIMU U3 peanbHON KU3HU.

IIpoBepounasi padoora

O0s13aTeILHAA YACTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npasuibHbLL OMEEem U3 UYemwvlpex

npeo10HCeHHbIX.
1. (1 6amn) [Ipu xakoM 3HaueHHH a PyHKIUS y=a* ObIBaeT Ha Bcel 00JacTh
onpeaeacHus?
A) azg; b) a=8,25; B) a=§; I') a=V3.
2. (1 6amr) Ha pucynke n3o0paxén rpaduk pynkuuu suna f(x)=a*. Haiinure
sHauenwue f(2).
YA

-

o .1
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A) 25.; B) 5; B) 32; I') HeT BepHOTO OTBeETA.
3. (1 6ann) Oynkuus 3agana Gopmynoit: f(x)= (%)x . Uemy paBHo f(-2)?
A)-=: B)-4;B) 4 1) V2.

1 x—13

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

Ilpu evinoanenuu 3adanuii 5-8 3anumiume x00 pewienHus u noOJay4eHHbL
omeem.
5. (2 6amna) Haligure KopeHs ypaBHeHus 3¥2-5%3*=12
6. (2 6anna) CKOIbKO 1ENbIX pelleHni UMeeT HepaBeHCTBO 1 <7X1<49?
— 25—8x—x2
7. (2 6amna) HaliguTe Touky MakcuMyMa (pyHKIMH Y ’
8. (2 Oamma) B xome pacmama paguoakTUBHOTO H30TONAa €ro Macca

o —t/T
m(t) =mgy-27""",
YMEHBIIAETCS 10 3aKOHY rJe Mo — HayaJbHass Macca W30Tola,

t— Bpewms, mpoliealiee OT HAYaIbHOTO MOMEHTA, | — MEepuoj Iojypacnanaa. B
HavyaJIbHBIM MOMEHT BpeMEHU Macca u3otora 184 mr. Ilepuon ero mosypacmnanaa
coctaBisier 7 muH. Haiinure, depe3 CKOJIbKO MUHYT Macca U30ToIa OyJeT paBHA
23 wmr.

JlomOJTHUTEJIbHAA YACTh
Ilpu evinonnenuu 3aoanusn 9 3anuwiume x00, 000CHO8aAHUE peuwieHUA U
NOSIYYeHHbLI OMEent.

—2x=0
9. (3 6ayna) Pemure rpaduyuecku CUCTEMY ypaBHEHU Y _ Zf —0

ITAJOHBI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9
3aaHus

Otser B A B A 1 2 4 21 | 24

Tema: Jlorapugmsbl.

TeopeTnyeckue BONPOCHI:
Chopmynupyiite onpeaencHrue JorapuGmMuueckor GyHKITHH.
[lepeuncnute cBOMCTBA TOoTapuUPMUIECKON HYHKITHN.
[Iponomxute onpenenenue: «Jlorapupm — 310...».

Uemy paBeH sorapudm npou3BeeHUs?
Uemy paBeH sorapupm 4acTHOTO?

bW E
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6. [IpuBeguTe npumepsl JorapupMHUUECKOW CHUpPAId B MPUPOJE U B
OKpPY’KaroIIeEM MHpE.

7. Ha 4Tto crouT 00paTUTh BHUMAHHUE MPU PELICHUH JIOTrapu(PMUUIECKUX
Y YpaBHEHUU U HEPABEHCTB?

6. [lepeuncnute cnocoObl perieHus JorapupMUIecKux ypaBHEHUH.

7. ChopmynupyiiTe mpaBWiIo perieHUs MPOCTEUIINX JTOTApUPMUUECKUX
HEPaBEHCTB.

8. B uem 3akmtouaercs rpadpuyeckuii crnoco0 peleHus ypaBHEeHUH.

6. [IpuBeaute npumep ¢GyHKIIMOHAIHHOM 3aBUCUMOCTH JOrapudMu4ecKon
GyHKIMY U3 peaTbHON KU3HH.

IIpoBepouyHnasi padora
OQo0s13aTeJIbHAS YaCTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npaguiIbHBLIIL OMEeNM U3 Yemblpex

nPeOd10IHCEHHDIX.

1. (1 6amr) Kakas u3 ¢pyHkIuii Bo3pactaeT Ha Bceit obyacTu
onpeaeneHus ?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x?; ') f(x)=log x.
2

2. (1 6amn) Ykaxure obnacts onpeaenenus Gpynkuuu f(x) = 1g 2):73

A) (-7;1,5); B) (-o0; -1,5), (7; +0).; B) (-1,5; 7); T) (-00; -7), (1.5; +o0).
3. (1 6am) Pacnionoxutk B mopsake Bo3pacranus: logg s 4; 10gq 5 0,4,
1
logg s "

1 1
A) logg 5 4; 10go,5 0,4 ;1085 P B) logg,s 4;10g0,5 7 logo 5 0,4,

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

4. (1 6amn) Haliure KOpeHb ypaBHEHHS log,(5 —x) =2.
A)11: B)-11; B) -3: T) 3.

Ilpu evinonnenuu 3adanuii 5-8 3anuwiume xo00 pewieHus u noOJaYUeHHbLI
omeem.

5. (2 6amwta) Onpenenute 3HaueHne BoIpaxeHus logg 2 + logg 3 + 210824,

6. (2 6amia) YkaxuTe HaMMEHBIIIEE IIeJI0€e pelieHne HEPABEHCTRA!

log;(6x —4) > 2.

7. (2 6amma) Hatigure Touky MakcumyMma (pyHKIIUH
y=8In(x+7)—8x+3.

8. (2 Oamma) [lna oborpeBa TMOMENICHHS, TeMIEparypa B KOTOPOM
noanepxuBaeTcss Ha ypoBHe T,=15° uepe3 pammaTrop OTOIUICHHS MPOITYCKAIOT
ropsiayro Bony. Pacxon mpoxomsieit uepe3 TpyOy paamatopa Boasl m = 0,6 Kr/c.
[Tpoxonst mo TpyOe paccTOSHHE X, BOJA OXJIAKIACTCS OT HAYAIBHON TeMITepaTyphl

cm I, — T, Br-c
x=0o—logy ———, ¢ =4200
Ts=91° no Temmneparypsr T, mpuuém Y T'—Tu rpe kr-°C
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— TEIUIOEMKOCTb BOJBI,

Br

Y =28

M -° C — kosddumment termoodmena, a & = 0,8

— mnocrtosiHHag. Halinure, no kakoil TemmepaTypbl (B rpamycax llenbcus)
OXJIAIUTCA BOJA, €CIIM JITIMHA TPYObl paguaropa paBHa 144 M.

JlomoJHUTEJILHAS YACTh

IlIpu evinoanenuu 3adanusn 9 3anuwiume xX00, 000CHO8AHUE peUWleHUs U
HOIYYeHHbLI OmEent.

9. (3 6amna) Pemute rpaduuecku cucremy
. (v + 2x =1og3135 —log3 5
ypaBHeHI/II/I.{ 2y —3x = 6 .

ITAJOHBbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3alaHusA
OtBer A r A b 5 3 -6 34 ©; 3)
Tema: OcHOBBI TPUTOHOMETPHH.
Teopernyeckue BONpPOCHI:

1. UeMy paBeH yroj B OJJUH pajauaH?

2. B kakux 4yeTBepTAX TPUTOHOMETPUYECKOTO Kpyra (PYHKIHUS y=sinx
NPUHUMAET TOJIO0KUTEIbHBIC 3HAUCHHUS ?

3. B kakux 4eTBepTAX TPUTOHOMETPUUYECKOrO Kpyra (QYHKIUS y= COSX
NIPUHUMAET OTPUIIATEeNIbHbIC 3HAUEHUA?

4, [Ipononxute onpenenenne: «CUHYC OCTPOTO yria — 3TO...».

S. [Iponomxure onpenenenue: «Kocunyc ocTporo yria — 310...».

6. [Ipomomxkute onpenenenue: « TaHTEHC OCTPOTO YIia — 3TO...».

1. CdopmynupyiiTe OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO.

8. Yemy paBHO npousBenenue tgx*ctgx?

9.  UYewmy pasen Sin(2x)? ChopmynupyiiTe IPaBUIIO BHIYUCICHUSI.

10. Yemy pasen c0S(2x)? ChopmynupyiTe MpaBUiIO BEIYUCICHHUS.

11. Tlepeuncnute TPUTOHOMETPUUECKUE (YHKIINH, YKAKUTE UX TIEPUOJIBI.

12.  UYemy paBeH nepuoj GyHKIuH Y=C0S(4X)?

13. emy paBeH nepuon GyHKIUN y=cos(x/4)?

14. Ompenenure 061acTh 3HaUCHHUS QYHKIUU y=3¢08(5X)?

15. TIlepeuucnure cnocoObl pelIeHUs] TPUTOHOMETPUUYECKUX YPAaBHEHUH.

16. PackpoiiTe anrOpuTM pelICHHs] OJTHOPOIHBIX TPUTOHOMETPUYECCKUX

YpaBHEHU MEPBOrO MOPSAKA.
Packpoiite anroputm pemeHus OJHOPOJHBIX TPUTOHOMETPHUUYECKHUX
YpPaBHEHUW BTOPOTO MOPSIKA.

17.
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IIpoBepouyHas padora
Oo0s13aTeJIbHAS YACThH
Ilpu pewenuu 3adanuii 1-4 3anuwiume npaguIbHLIIL OMEEmM U3 Uemblpex

npPeod10HCeHHDIX.

. AB .
1. (1 6amn) B AABC SmC:Z;' Kakas u3 CTOpOH SIBIIETCS TUIIOTEHY30M1

AABC?
A) AB; b) AC; B) BC; T') CB.
2. (1 6ayn) Yriom kakoi 4eTBepTH sBisieTcst yroa a=400°?
A)L;B)1; B) L T) IV.
3. (1 6amn) Kakue u3 QyHKUMi SBISIOTCS YETHBIMU?
A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.
4. (1 6amr) Kakue U3 yucen SBISIOTCS KOPHEM YPAaBHEHHS COS X = %’?

—T[' —E' :E' :2_7-[
A)X—6, b) x 3,B)X 2,1“))( 3

Ilpu eévinonnenuu 3adanun 5-8 3anumwume x00 pewienus u HoOAYYEHHBLI
omeem.
. T s
5. (2 6aina) Beraucure: sin 5 T Cos.

. V2 . V2
6. (2 6amna) HaiiguTe 3HaUYeHHE BBIPAKECHHS 4arccos7 - 4arcsin(— 7)

7. (2 6anna) Jlokaxkure TOkAECTBO: 2sin(m/2+a) + cos(m — a)= cosaL.
8. (2 6anna) Pemure ypasHeHue: Sin? x - 4 sin x + 3 =0.

JdonoHuTebHAS YACTh
Ilpu evinonnenuu 3adanus 9 3anumiume xo00, 000CHOBAHUE DPEWIEHUA U
nOJIyueHHbLI Omeem.
9. (3 6amna) Pemute cucteMy ypaBHEHHIA-
x+y=m
{sin X+ siny = 2.

ITAJOHBI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9
3a/1aHNA
OtBer b A B b 1 21 - % + (% +
2mn, | 2mn; % +
ne Z 2mn),
ne z
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Tema: IIpeaes nocjien0BaTeIbLHOCTH M IPOU3BOIHAS.

Teopernueckue BONPOCHI:

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

2. [IpuBeauTe npumMep apuPMETHIECKON NPOTPECCUN.

3. [IpuBenure npumep reoOMEeTpUIECKON IPOrPECCHUM.

4, [IpuBegute mnpumMep OECKOHEUYHO YOBIBAIOLIEH T'€OMETPUUYECKOMN
IIPOTPECCUM.

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

6 Packpoiite reomeTpru4eCKrii CMBICI TPOU3BOTHOM.

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 NpoOU3BOIHAS YACTHOTO?

13. Yemy paBHa Npou3BOHAs CIOKHON QYyHKINU?

14. Cdopmynupyiite npu3HaK Bo3pacTaHus (PyHKIIUH.

15. Cdopmynupyiite npusHak yObIBaHUS (YHKIUU.

16. CdopmynupyiiTe npu3HaK TOUKH MaKCUMyMa (DYHKIIUH.

17. Cdopmynupyiite Mpu3HaAK TOYKM MUHUMYMa (DyHKITAH.

18. CocraBbTe alropuTM peLIEHUs 3a]a4 Ha HaX0X/I€HUsI HauOOJIbILIEro U
HalMEHbIIETr0 3Ha4eHNs (PYHKLIHUU Ha OTpe3Ke?

19. CocraBbTe aNropuT™M UCCIEIOBAHUS U MOCTPOCHUS rpaduka GyHKIUN
C TIOMOUIBIO TPOU3BOAHOM.

20. Kak HaliTh BepTUKAJIBHYIO aCUMITOTY rpaduka GyHKIun?

IIpoBepouHas 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’x; B)y'=-2cos xsinx; I') y’=2cos x.
2. (1 6amn) Mo xakoit u3 HopmMys BEIUUCIAETCS 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 mpousBogHou ¢yHkiuu f(x),
onpeneneHHo Ha uHTepBane (—10;8). Haiinute konuM4ecTBO TOUYEK MakKCHUMyma
dynkum f(X) Ha oTpeske [—9;6].

vz !

25



=Y

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

IlIpu evinoanenuu 3adanuii 5-8 3anuwiume x00 pewienus u noOJAY4eHHbL
omeem.
5. (2 Gamna) MarepuanbHasi TOYKa JBMXKETCS MNPSIMOJMHEHHO IO 3aKOHY

x(1) = —t! 61’ —4r* + 51 =5 (rme X— paccTOosTHUE OT TOYKH OTCUeTa B
MeTpax, t — Bpemsi B CeKyHIax, U3MEpPEHHOE ¢ Hauana JABWxkeHws). Haiinure ee
CKOpOCTH (B M/C) B MOMEHT BpeMenu ! = 3 C.
6. (2 6anna) Ha pucynke u3o0paxkén rpaduk ¢pyukmun y = f(X) u kacaTenbHas
K HEMY B TOYKe ¢ abcuuccoi Xo. Haliaure 3HaueHue nponsBoaHoil ¢pyukiuu f(X) B
TOYKE Xo.
YA

3

I |

o)1

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

7. (2 6amna) Pemmre HEpaBeHCTBO:

JdonoaHuTENbHAS YACTh
Ilpu evinonnenuu 3adanus 9 3anuwiume xo00, 000CHO6AHUE pPeUleHUA U
NOJIYYeHHbLU Omeem.
9. (3 6amma) ®upme «Ctpoit/lom» BRIIEISIOT yY4aCTOK 3eMiIH Tiomaaso 100
M2, TIpeutararoT 4eThIpe ydacTKa pasHbBIX pasMepos: 25x4; 20x5; 12,5x8; 10x10.
Kaxkoit ywactox omoOput mupektop Gupmbl «Ctpoit/lom», yduThiBas, dYTO
HEO0OX0UMO OyJIeT MOCTaBUTh 3a00p 10 epUMETPy?

ITaJIOHbI OTBETOB:

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

26




OTtBer

8 1,25 | (-3;2), - 10x10
(8; to0)

ok owdE

Tema: IlepBooOpasHas U HHTErpaJl.

Teopernuecknue BONPOCHI:

[Mponomxwure onpenenenune: «Oynkuus F(X) Ha3pIBaeTCS ... ».
Packporite reoMeTpUYECKUN CMBICI ONPEACIIEHHOIO UHTErpasa.
[Iponomxute onpenenenue: «KpuBoauHelHas Tpaneuus — 3T0. ...
Chopmynupyiite popmyny Hetotona-JleitOuuiia.

B uem 3akirouaeTcst 001N BUJ BCEX MEPBOOOPA3HBIX?
[lepeuncnure npaBuiia BBIYUCIECHNUS HHTETPAJIOB.

IIpoBepouyHasi padora

Oos13aTeJIbHAS YaCTh

Ilpu pewienuu 3adanuii 1-4 3anuwiume npasuibHbll OMEem U3 Yemvlpex

nPeO10HCEHHDIX.

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

nepBooOpazHoit?

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 6amn) O6wmuKii 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 6amn) Berauciure onpeieeHHbIi HHTETPA . 12 xdx.
A)-1;Bb)1;B)-1,5;T) 1,5.

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

omeem.

5. (2 6amma) Ssnsercs mu F(x)=x3-3x+1 nepsooOpasHoii m1d (QyHKIMH
f(x)=3(x?-1)?

6. (2 6amna) 3anaiite nepsoobpasnyro F(x) mis dpynknuu f(x)=3x2-2x, ecnu
M3BECTHHI KoopauHaTel Touku M (1, 4) rpaduka F(x).

7. (2 6amna) Ha pucynke nzobpaxen rpaduk ¢pyakmun Y=f(X), onpenenénnoii
Ha uHTepBaye (—3; 11). Halinure Hammenbiee 3HaueHne GyHkuu f(X)Ha orpeske

[2;9,5].
‘A y=f(x)
. ] [ / _
3 J’ "l -
) / ‘-,llI] s
N A\l
\/I | ]
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8. (2 6amia) Ha pucynke m3obpaxkeH rpaduk HexkoTopor ¢yHkimu Y=Ff(X).
T[Tonb3ysiCh PUCYHKOM, BBIYMCIIUTE ONPEIEIEHHbBIN MHTErpa [ 15 f(x)dx.
YA

4 y=[(x)

) e s e s s e s

Y

JlomoJTHMTEIbHAS YACTh

IlIpu evinoanenuu 3adanusa 9 3anuwiume xXo00, 000CHO8aAHUE peuwieHUs U
nOJIy4eHHbLI Omeem.

9. (3 O6amna) BplUKMCIUTH IUIOIIAJb Y4YacTKa, [EPUMETP KOTOPOTO
orpannuuBaroT auHuu y=0, y=x, y=-2x+6. Pemmts nByms crnocobamu. Crenatb
YEPTEK.

ITaj0HbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
32 aHUuA
OTtBeT T A b r na x3-x2+4 -3 12 3

Tema: KoopauHaTbl U BEKTOPHI.

TeopeTnueckne BONPOCHI:

1. W3 yero cocTouT NpsSIMOYToJibHASI CUCTEMa KOOPAMHAT B
pOCTpaHCTBE?

2. Ecnu Touka NeXUT B MIIOCKOCTH XY, KaKasg KOOpPJAMHATA Yy Hee
HyJieBasi?

3. [IpuBenute npuMep KOOPAUHAT TOYKUA A, KOTOpas JIEKUT HA OCH Z.

4 Packpolite nonsiTHE «BEKTOPY.

) Kak HaiiTh KoOpJIMHATHI BEKTOpA?

6. [Iepeuncnure 1 pacKpouTe MpaBuia CI0KEHHUS BEKTOPOB.
7 Kakune BeKTOpbI Ha3bIBAIOTCS KOJIJTMHEAPHBIMHU?

8 Kakue BeKTOpBI HA3bIBAIOTCS MEPIICHIUKYIISIPHBIMU?

9 Uemy paBHO CKaJIsipHOE MIPOU3BE/ICHHE BEKTOPOB?

10. Kak HaliT BEKTOpPHOE MPOU3BEICHNE BEKTOPOB?

11. UYemy paBeH yroia Mexay BEKTOpaMu?

12.  TlpuBeaute mpuMep MaTPHIIBI 2X2.

13. IlpuBegute mpumep MaTpHIlbl 3% 3.

28




IIpoBepouyHas padora
Oo0s13aTeJIbHAS YACThH
Ilpu pewenuu 3adanuii 1-4 3anuwiume npaguIbHLLIL OMEEmM U3 Uemblpex

npPeod10HCeHHDIX.

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

A)A;B)B;B)C; 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)
SIBJITFOTCS € THHHYHBIMU ?

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) KotnHEapHbI?

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

4. (1 6amn) dansl Touku A (2,0,5), B (2,4,-2) C (-2,6,3). CepennHoii Kakoro
otpeska sBisiercs Touka M (0,3,4)?

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

Ilpu eévinonnenuu 3adanuil 5-8 3anuwiume xX00 pewieHus u NOJIy4eHHbLI
omeem.

5. (2 6amma) Hauer BekTopsl a(-6,0,8) , B(-3,2,-6). Halimure ckamspHoe
IPOU3BEICHIE BEKTOPOB.

6. (2 Oamma) Ilpm Kakux 3HAYEHMAX 7 BEKTOpHl d (4,m,2), é(1,2,n)
HEePICHIUKYJISPHBI?)

7. (2 6amna) Jlanwsr BexkTopsl a(-6,0,8), B(-3,2,-6). Halimure kocwHyC yria
MEX]Ty BEKTOpaMH.

8. (2 6amna) [okaxure, uto 4eThIpéxyroiabHuk ABCJI sBiseTcs poMOoM,
eCIIH:

A(6,7,8), B(8,2,6), C(4,3,2), 11(2,8,4).

JdonoaHuTENbHAS YACTh
Ilpu evinonnenuu 3adanus 9 3anuwiume XxX00, 000CHO6AHUE pPeUleHUA U
nOYYeHHbLIL Omeem.
9. (3 6amnma) Maker 3eMeNbHOTO y4YacTKa MPEACTABICH Ha KOOPJIWHATHOM
miockocty. HaiinuTe miomanb ydyacTka (Y€ThIpeXyroJIbHUKA), BEPIIUHBI KOTOPOTO
HMEIOT KOOP/IMHATbI (8;0), (10:8), (2;10), (0;2).

10—

] T T

o & 10 =

ITaJI0HbI OTBETOB:
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Homep 1 2 3 4 5 6 7 8 9
3aJaHusA
OtBer B B A B -30 -1 -3/7 - 68
Tema: IIpsiMble M IIOCKOCTH B IPOCTPAHCTBE
Teopernyeckue BONpPOCHI:

1. Cdopmynupyiite Teopemy Iludaropa.

2. [lepeuncnure ocHOBHBIE (PUTYPBI B IPOCTPAHCTBE.

3. [lepeuncnure criocoObl 3a1aHKsI TIIOCKOCTH.

4, IIponoikure Teopemy: «Eciau ogHa U3 nByX mapajulesIbHbIX IPSAMBIX

NEPIEHINUKYJIISIPHA TUNIOCKOCTH, TO.. ..
IIponoixkure TeopeMmy: «Eciu paBe mnapajuienbHble  INIOCKOCTH
[IEPECEKAOTCSA TPETHEH, TO. .. ).

5.

6. Cdopmynupyiite onpeneneHue ABYrpaHHOTO yria.

7. Chopmynupyiite onpeneneHue TpeXrpaHHOro yriia.

8. PackpoiiTe moHATHE «YTOT MEXKAY MPSIMBIMI.

Q. [lepeuncnure  B3aMMHOE  PACIHOJIOKEHHE  ABYX  NPSIMBIX B
IPOCTPAHCTBE

10. Kakwue npsiMble Ha3bIBAIOTCS MapajIeIbHBIMU B POCTPAHCTBE?

11. Kakwue npsiMble Ha3bIBAIOTCS CKPEIIMBAIOIIUMUCS B IPOCTPAHCTBE?

12.  Kakue npsiMble Ha3bIBAIOTCS NEPIEHIUKYISPHBIMU B IPOCTPAHCTBE?

13. Tlepeuucnure B3aWMHOE PACIIOJIOKECHHE TMPSAMONW M IUIOCKOCTH B
IPOCTPAHCTBE.

14. PackpoiiTe MOHATHE «YTOJI MEXIY IPSMON U TIIOCKOCTHIOY.

15. PackpoiiTe NOHATHE «IMApAIUICIbHOCTh NPIMON U MIIOCKOCTH.

16. PackpoiiTe MOHSATHE «IIEPIEHIUKYISIPHOCTH MPSIMOM U TUIOCKOCTH.

17.  Tlepeuucnure B3aMMHOE PaCIOI0KEHUE ABYX MIOCKOCTEHN B
MIPOCTPAHCTBE.

18.  PackpoiiTe TOHITHE «yTOJ MEXKY MIIOCKOCTIMU.

19.  PackpoiiTe NOHATHE «APAIIEITBHOCTD MIIOCKOCTEM.

20. PackpoiiTe oHATHE «TIEPIECHANKYISIPHOCTD TIOCKOCTEM.

21. Kak HaiiTu paccTosiHuE OT TOYKH J0 MPSMOI?

22. Kak HaiiTu paccTosiHuE MEXKIy MPSMBIMU ?

23.  Kak HaiiTi paccTossHuE MEXTY TUIOCKOCTIMU?

24.  Tlponmomkwute onpenencHue: «lleprneHauKyIsIp — 3T0...».

25. IIpomomxure onpenenenue: «HakaonHas — 310...».

26. IIpomomxure omnpenenenue: «lIpoeknust HAKIOHHON — 3TO...».

27. IlepeuncnuTe CBONCTBA MAPAIIEITHHOTO MPOSKTUPOBAHUS.
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28. IlpuBegute npuMepbl CHMMETPUI Ha MJIOCKOCTH B PUPOJIE,
HCKYCCTBE, apXUTEKTYpE.
29. IlpuBegute npuMepbl CAMMETPHIA B MPOCTPAHCTBE B IPUPOJIE,
HCKYCCTBE, apXUTEKTYpE.
30.B ueM oTiIMUKE MOHATHE «IBUKEHUE» OT MOHATHUS KIIOBOPOT»?

IIpoBepounasi padora
OQo0s13aTeJIbHAS YACTh
Ilpu pewienuu 3a0anuit 1-4 3anuuiume npasuIbHLIL OMEEM U3 Yemblpex

nPeod10HCeHHDIX.

1. (1 6amn) Pacmmdpyiite KpaTKyro 3anuck: a€ .

A) Touka & IPUHAJIEKUT TUIOCKOCTH [f; B) Touka & MpUHAIICKUT IPSIMOi f3;
B) npsimast @ npuHaanexuT miockocty f; ') npsimas @ nepecekaeT IIoCcKOCTh f3.

2. (1 6amn) Ipamsie AB u CJ] ckpemuBarotcsi. Kakoe pacrnoyioxxeHre uMeroT
npsmbeie AC u BJ1?

A) napamnensHble; b) mnepnennukynspusie; B)  ckpemmBatorcs; )
[IEPECEKaAI0TCA.

3. (1 6amn) [Mnockoctu a u B umerot 1 oOuryro Touky. KakoBo ux B3auMHoOe
pacnoJiioxxenue?
A) mapamnensHbl; b) mnepecekarorcs mo mnpsmoi; B) cosmagaror; 1)

CKPEILMBAKOTCS.
4, (1 6amn) Ecnmu npsimasi, nmpoBeeHHAs Ha IJIOCKOCTH 4Yepe3 OCHOBAaHUE
HAKJIOHHOM, NEPIEHINKYJIIPHA €€ MPOEKINH, TO OHA. ..
A) mnepneHIUuKyJIspHa M CcaMOil HakJIOHHOW;, b) mapamienbHa W camou
HaKJIOHHOM; B) ckpemniuBaeTcs ¢ HAKJIOHHOH; I') meprneHAuKyJIspHa OCHOBAHUIO
HAKJIOHHOM.

Ilpu evinonnenuu 3adanuii 5-8 3anuwiume xo00 pewieHus u noOJaYUeHHbLI
omeem.

5. (2 6amna) Yepe3 koHmpl otpeska AB um ero cepeauny M mpoBeneHBI
napajuielibHble IPSIMbIE, NTEPECEKAIONNEe HEKOTOPYIO TNIOCKOCTh B TOUKax Aj, B u
M;. Halinure nmuny otpeska MM, eciin otpe3ok AB He mepecekaer niaoCKoCTh U
ecimm AA1=6,8cm, BB1=7,4cMm.

6. (2 6amna) IIpsmeie AC, AB u AJl monapao nepneHAuKyIspHbl. Haiiaure
otpe3ok CJI, ecmu AB=5 cm, BC=13 cm, AI=9 cm.

7. (2 6amnma) M3 ToOYkHM K TUIOCKOCTH NMPOBEJCHBI JBE HaKIOHHBIC. Halimure
JUTMHBI OOIIEro MepreHINKYIISIpa, €ClId MPOEKIIMU HAKJIOHHBIX OTHOCSTCS Kak 2:3
Y JUTMHBI HAKJIOHHBIX paBHBI 23 ¢cM 1 33 cM.

8. (2 6amna) Haueptuts xky0 ABCJIIA1B1C1/l1. Iloctpouts Touxky KEAB,
touky M€E€/I/1:C, orpe3ok PEEA1B;C;.
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JIOIOJIHUTEJIbLHAS YaCTh
IlIpu evinoanenuu 3adanusa 9 3anuwiume xXo00, 000CHO8AHUE peUieHUs U
NOIYYeHHbLI Omeent.
1. 9. (3 6amna) Paccrosinue oT cTeHBI 3aBojia 0 ckiana 8M. Llex 3aBoga

PAcCIIONIOKEH HAa TPEThEM ITaXKE Ha BbICOTE 7,2M OT ypoBHs 3emiin. Kakoi
JUTMHBI HY>KHO TIOCTPOUTH 3KEM00 JJIs1 TPaHCTIOPTUPOBKHU TOTOBOM
IPOIYKIMH U3 [I€Xa B CKJIaJ, €CJIM BbICOTA IPUEMHON MOJKH 1,2 M.

ITAJOHBbI OTBETOB:

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

Tema: MHOrorpaHHMKH, TeJIa M MIOBEPXHOCTH BPaLleHUA

TeopeTnueckne BONPoOCHI:

1. [Tponomxute onpenenenue: « MHOTOTPaHHUK — 3TO...».

2. [Iponomxure onpenenenue: «llpusma — 31o...».

3. [Ipomomxure ompenenenue: «IIpsMOyronbHBIN Mapamienenunes —
3TO...».

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

5. [Iponomxure onpenenenue: «llupamuma — 3710...».

6. ChopmynupyiiTe  CBOMCTBO O  MNPOTHBOJICKAIIMX  TpaHAX
napasiesienuIe1a.

1. ChopmynupyiiTe CBOMCTBO O JUATOHAIISX MapajuieIenunea.

8. ChopmynupyiiTe CBONCTBO O JaMAroHajdd W JUHEHHBIX pa3Mepax
MPSIMOYTOJILHOTO MapaJijieienuIe/a.

Q. Kaxkast nprzma Ha3bIBaeTCs NpsiMOii?

10. Kakas mpu3Ma Ha3bIBae€TCs MPABUIBHOM ?

11. PackpoiiTe NOHATHUE «IIPABHIbHAS MUPAMUIAN.

12.  Yro Takoe anmodema mpaBUIbHON MTUPAMHUJIBI?

13. B uyemM oTiMuue TIONHOW TOBEPXHOCTH TMPHU3MBI OT TIOJHOM
MOBEPXHOCTH MUPAMUJIBI?

14. Cdopmynupyiite TeopemMy O BBIYUCICHHH OOKOBOH IMOBEPXHOCTH
PSMOU ITPU3MBI.

15. Cdopmynupyiite TeopemMy O BBIYHUCICHHU OOKOBOW TOBEPXHOCTHU
MPaBUWJIbHOW MUPAMUJIBIL.

16. HazoBure mpeameTsl W3 Bamiedl MpodecCHOHATBLHOW NESTeIbHOCTH,
KOTOpPbI€ UMEIOT (POPMBI MHOTOTPAHHUKOB.

17. Kakue MHOrorpaHHUKHM HasblBalOTCs MpaBUWiIbHbIMU? Ilepeuncnure

IIPpaBHUJIIbHBIC MHOTOI'PaAHHHUKH.
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18. IIponomxkute onpenenenue: «umuuap — 3To...».

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

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

21. Ilponomxure onpenenenue: «llap —sto...».

22. Yro sBHsieTCs BHICOTOM YCEUEHHOIO KOHyca?

23. UYto sBNAETCS OCEBBIM CEUEHHUEM IWIMHAPA, KOHYCa, YCEYEHHOTO
KOHYca, mapa?

24.  llepeuucnute eAMHUIBI U3MEPEHUS IIOIIAAHN, 0ObEMA.

25. Yemy paBHO OTHOILIEHHE ILJIOLIAJEH MOBEPXHOCTEH MOJOOHBIX (pUryp
B IIPOCTPAHCTBE?

26. Yemy paBHO OTHOIIIEHHE OOBEMOB MOJOOHBIX (DUTYP B IPOCTPAHCTBE?

27. HazoBure npeameTsl U3 Bamed NpodeccCHOHAIbHON NesITeTbHOCTH,
KOTOpBIE UMEIOT (POPMBI TEJ BpALLEHUSI.

IIpoBepouyHnasi padora
Oos13aTeJIbHAS YaCTh
Ilpu pewenuu 3adanuii 1-4 3anumiume npPAGUILHBIIL OMEEM U3 Yemblpex

nPeO10HCEHHDIX.

1. (1 Gamn) B kakux eguHUIIAX H3MEPSETCA IUIONIAAL TMOBEPXHOCTH
MHOTOTpaHHHUKA?

A) B rpagycax; b) B Merpax; B) B kBagparHbix metpax; [') B IByrpaHHBIX
rpaaycax.

2. (1 6amn) Ilnomanp OOKOBOM IMOBEPXHOCTU MPHU3MBI BBIYUCISIETCS IO
dbopmyie:

A) S = 8601( + 2 SOCH.; B) 8601( :POCH*H; B) S = B60K + S SOCH; F) S60K :2POCH*H'
3. (1 6amn) Yto sABISIETCS OCEBBIM CEUYEHHUEM YCEUEHHOI0 KoHyca?

A) paBHOOEIAPEHHBIM TpeyrosbHUK; b) paBHOOenpeHHas Tpamnenus; B)
IpSMOYTOJLHUK; [') IpsIMOyTOJIBHAS TpATICIIHS.
4, (1 6amr) Kakas ¢urypa mosydaeTcs IpH BpaICHUH MPSMOYTOJIBHOTO

TPEYroJibHUKA BOKPYT OJJHOTO U3 CBOUX KAaT€TOB?
A) konyc; b) yceuennslii konyc; B) nupamuna; I') yceuennas nupamuja.
Ilpu evinoanenuu 3adanuii 5-8 3anuwiume xo00 pewieHus u noOJaY4eHHbLI
omeem.

5. (2 6amna) PeOGpo ocHOBaHMS TMPaBWIHLHOW TPEYrOIbHOW MUPaMHIBI 3 M,
anodema 6Mm. Haiinure miomaas O0KOBOI MOBEPXHOCTH MHUPAMHU/THI.

6. (2 6amra) Jlmaronans KyOa paBHa V/588. Haiinute ero o0nem.

7. (2 6amma) [IpsMOyTOTBHUK CO CTOPOHAMHU 8CM W 3CM BpamiaeTcsi BOKPYT
Oombiieit croponsl. Haiinure o0beM, Tuionaan OOKOBOW U TOJTHON TOBEPXHOCTEH
MOJIYYEHHOT'0 Tea.

8. (2 Oamna) BpluMCIUTHL MOBEPXHOCTHh KPBIIKA JAOMa, UMerouero ¢opmy
nonycdepsl paauyca 0,5 M. B oTBeT 3anuimuTe 4ucio, JeJIeHHOE Ha TT.
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JlomoJHUTEJLHAA YACTh

IlIpu evinoanenuu 3adanusa 9 3anuwiume xXo00, 000CHO8AHUE peUieHUs U
NOIYYeHHbLI Omeent.
9. (3 6amna) [lom umeet popMy UAUHAPA.

PaccuuTaTh muomaap noj OTyKaTypUBaHUE HAPYKHBIX CTEH JIOMa.
Pasmepsrl noma: nuametp - 10 M, BbICOTa - 3 M.

Pa3zmeps! aBepu — 2m*0,9 M (2 mT)

Pa3meps! npsiMmoyronbHbIX OKOH — 1M*0,8M (12 miT)

Pa3mepsl kpyriabix okoH — paauyc 0,4M (21it)

ITAJOHBI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9
3alaHNuA
OtBeT B b b A 27 2744 72 m,; 1/2 80
48 T;
64 m

Tema: KomOnHaTopuka, 3jieMeHTbl TEOPUU BEPOATHOCTEH U CTATUCTHKHU

1.

Teopernyeckue BONpPOCHI:
[Ipomomkure omnpeaenenune: «CiaydailHoe COOBITHE — 9TO...».

[TpuBenutTe npumep.

2.

3.

4.
3TO...».

©ooNo o

[TpuBeauTe mpruMep JOCTOBEPHOTO COOBITHS.
[IpuBenute npuMep HEBO3ZMOKHOT'O COOBITHS.
[Ipomomxkure omnpenenenne: «BeposTHOCTH CIydailHOTO COOBITHUS —

ChopmynupyiiTe MpaBUII0 HAXOXKICHUS CIIOKCHHS BEPOSATHOCTEH.
CdopmynupyiiTe MpaBUiI0 YMHOXKEHUS BEPOSTHOCTEH.

Kak naiitu cpennee apupMeTuuecKkoe YucioBOro psaa?

Kak naiitn Mmeauany uncioBoro psaa?

Kak Beruucnsiercst pasmax 4ucioBoro psjaa?
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10. Jna yero HyxHbl auarpammbl, rpapuku? Ilepeuncnure BUABI
IUarpaMM.

11. IlpuBegute mnpUMEpPbHl MNPOSBICHUS 3aKOHA OOJBIIMX YHCET B
MPUPOAHBIX SIBICHUSX.

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

13. Yro uzydaer craTuctuka?

14.  IIponomxute onpenenenue: «CoyeTaHue — 310...».

15. IIponomxute onpenenenue: «Pazmenienue — 31o...».

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

17. TlpuBeaute nmpuMep MHOXKECTBA U3 PEATIbHOM KU3HU.

18. IIpuBeauTte npumep onepanuu nNepecevyeHrs MHOKECTB.

19. IlpuBeaute npumMep onepaunuu 0ObeIUHEHHS] MHOKECTB.

20. IIpuBegute npumMep omnepanuy pa3HOCTH MHOXKECTB.

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

IIpoBepouHas padora
Oos3aTe/IbHAS YACTDH
Ilpu pewienuu 3adanuit 1-4 3anuwiume npasunbHolil OMEEM U3 Yemvlpex
npeo10HCeHHbIX.
1. (1 6amn) KombuHaToprka — 3T0 pa3zies MaTeMaTHKU, OTBEYAIONTUNA Ha
BOMPOCHI CKOJIBKUMHU CITOCOOAMU MO>KHO BBHIOPATH 3JIEMEHTHI . . .
A) 3a7aHHOTO KOHEYHOrOo MHOXecTBa; b) OeckoHeuHOro MHoOkecTBa; B)
JT000r0 MHOKECTBA; [') MppanmoHaIbHBIX YHCET.
2. (1 6amr) CoenuHeHHs W3 N DJIEMEHTOB, OTJIMYAIOIIMECS JPYyr OT Apyra
TOJIBKO TIOPSIIKOM PACIIOJIOAKEHHUS B HUX 3JIEMEHTOB, HA3bIBAIOTCS
A) nepecraHoBkamu; b) coderanusmu; B) pasmemenusmu; )
KOMOUWHAIASIMU.

3. (1 6amn) Yncmo Bcex BO3ZMOKHBIX pa3MEIICHUIH BBIUUCIIAECTCS 110 GopMyJie:
A) AT =n(n-m); B) Al =n(n—-1)..(n—m+1); B) A" = ——— T

o (n—m)!;

A =n(n+m)

4. (1 6amn) ['pynmupoBka — 310. ..

A) ynopsoyeHue €IMHMI] COBOKYIHOCTH IO TMpu3HaKy; b) pa3Ouenwue
€IVHUI] COBOKYMHOCTH Ha TPYIIHBI MO NpU3HAKy; B) 0000mIeHNEe eIUHUYIHBIX
daktoB; [') 06001IeHIE € TMHNYHBIX TPU3HAKOB.

Ilpu evinonrnenuu 3ad0anuil 5-8 3anuwiume xo00 peuieHus U NOAYYeHHbL
omeem.

5. (2 6amma) B cpegnem m3 2000 HAcOCOB, MOCTYNMHMBIIMX B MPOAAXKY, 6
noATekaroT. HaiiauTe BEpOSITHOCTH TOTO, YTO OJMH CIy4YaHO BBIOPAHHBIN st
KOHTPOJIA HACOC HE MOATEKAET?
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6. (2 6amna) CpaBHUTH BCXOXKECTb CEMSIH JIOOBIX TPEX BUJIOB OJHOJIETHHX
1BETOB 3a mnociegnue 3 roga. CocTaBuTh AuArpaMmy IO HAWJAEHHBIM JAHHBIM.
Crenatb BBIBOJIBI.

7. (2 6amna) B ypue 6 Genbix u 4 yepHbIX wapa. M3 3Toil ypHBI Haymauy
u3BIeKIN 5 mapoB. KakoBa BEpOATHOCTB TOTO, UTO 2 U3 HUX Oelible, a 3 yepHble?

8. (2 6amna) CKOJIBKUMU CIIOCOOAMU MOYKHO TTOCTaBUTh 4 KHUTH B OJIUH Psij?

JdonojHuTebHAA YACTh

IlIpu evinoanenuu 3adanusn 9 3anuwiume xXo00, 000CHO8aAHUE peUwleHUs U
NnOJIy4eHHbLI Omeem.

9. (3 Oamwra) YtoObl TOCTYNUTh B MHCTUTYT Ha CHEHUAIBHOCTH
«CTpOUTENBCTBO M JKCIUTyaTalls 3JaHUN U COOPY>KECHHI», aOUTYpPUEHT JOJIKEH
HaOpate Ha EI'D He menee 70 OamioB Mo KaxAoMy U3 TpPEX NpPEeIMETOB—
MaTeMaTHhKa, PYCCKUU s3bIK M (Pusnka. YToOB MOCTYNHUTh Ha CHEIUATBLHOCTH
«KommMmepriusi»y, HY)KHO HaOpaTh He MeHee 70 OaioB MO KakaAOMYy M3 TPEX
IpeMETOB — MaTeMaTHKa, PYCCKUH S3BbIK U 0OIIIECTBO3HAHHE.

BepositHoCTh TOTO, 4TO aOUTypUeHT 3. moiayduT He MeHee 70 OayioB 1o
maremaruke, paBHa 0,6, mo pycckomy 36Ky — 0,8, 10 HHOCTPAaHHOMY SI3BIKY —
0,7 n mo obmecrBo3nanuo — 0,5.

Haiinure BepoSITHOCTH TOTO, 4TO 3. CMOXKET MOCTYIMUThL XOTs Obl HA OJHY W3
JIBYX YIOMSHYTBIX CIICIHAIbHOCTEH.

ITAJOHBLI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9

3aaHus

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

[IpomexyTouHass arTecTalyss MOPOBOAUTCA IO OKOHYAHUU H3YUCHHS
oOmeoOpazoBarenpHoil nucuumuael OO/.03 Martematuka. 3afgaueil mpoBeaeHUs
POBEPOYHON pabOThl SIBISETCS OMNpEICICHUE YpPOBHS YCBOCHHUS COACPKAHHS
oOpazoBanus 1no obmieobpazoatenpHoit qucuuminae OOJ1.03 Marematuka. Ha
BBIMIOJTHEHHE THCHMEHHON SK3aMEHAIIMOHHOW paboThl MO MaTreMaTuke aaercs 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. OcHoBaHue paBHOOEAPEHHOTO TPEYTOJIbHUKA PaBHO 6CM, a OOKOBasi CTOpOHA
10 cm. K G0KOBBIM CTOpOHAM MPOBEACHBI BHICOTHI. BhIuncinuTe JIMHY OTpeE3Ka,

KOHIIAMH KOTOPOI'O CJIy>KaT OCHOBAHHUA 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) — JIF0OBIE MPABUIIHLHO BBHITIOJHEHHBIC 8 3aJaHUM, 1BA U3 KOTOPHIX
reOMETPUUECKUE 3a/1aHUS;

4 (xopo110) - Jr00bIe TPAaBUIBHO BHITIOTHEHHBIE 7 3aJJaHUM, OJTHO U3 KOTOPHIX
reOMETPUUECKOE 3aJJaHHUE;

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

2 (HeyIOBJIETBOPUTENIBHO) - MEHEE S5 BBIMOJHEHHBIX 3a/IaHUN

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. Haiinure o61acTth onpeneieHus GyHKIUNA Y = (g) Sx+2 _ ”
V) ' _2
8. Haiinure 3nauenue f (1), ecm f(x) = ;_Zx
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9. OKpyXHOCTb Kacaercs OOJIbIIEro KaTeTa MPsMOYTOJIbBHOIO TpPEYroJibHUKA,
MIPOXOJIUT YE€pe3 BEPUIMHY MPOTUBOJEKAIIETO OCTPOrO yria U MMEET LIEHTP Ha
TUIOTEHY3€ TpeyroibHuKa. Haligute paaumyc OKpPYKHOCTH, €CIM KaTeThl
TpPEyroJibHUKa paBHbI 6 CM U 8 CM

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

IMOBCPXHOCTHU U 00BeEM MUJINHAPA.

KDI/ITe‘DI/II/I OLCHHWBAHUA .

5 (oTnU4HO) — NMr0ObIE MPAaBUIILHO BHITIOJHEHHBIE 8 3a1aHUM, J1Ba U3 KOTOPBIX
TEOMETPUYECKHUE 3a1aHUS;

4 (xopoio) - dr0bie MPaBUIBLHO BBHIMOTHEHHBIE 7 3aJIaHUN, OTHO U3 KOTOPHIX
F€OMETPUYECKOE 33/I1aHUE;

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

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

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

Komsarun IO.M. u ap. - M.: [Ipocsemenue, 2019r.

2. I'eomerpus 10-11 xn: JI.C. Aranacsn, B.®. byry3oB u np- M.: [Ipocseuienue,
2020r.

3.2 OCHOBHBIE D3JIEKTPOHHBIE U31aHUS
1. Epunas xomnekuus 1mudpoBbix oOpa3oBaTenbHbIX 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 /
(mara obpamenust: 12.07.2021). - TeKCT: 2IEKTPOHHBIH.

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

7. CpemgHas ~ MaremMaThyeckass  MHTEpHET  IIKOJa. - 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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