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1. OBHIAA XAPAKTEPUCTHUKA PABOUYEN ITPOT'PAMMBI YYEBHOM
JUCIHUIIVIMHBI MATEMATHKA

1.1. MecTo 1MCUMIVIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHON NPOrPaMMbI:

Yueonags  agucuaumiauHa MATEMATUKA  saBugercas  o0fA3aTelIbHOM — 4YacTBIO
0011e00pa30BaTEIbHOrO IMKJIAa HPOrpaMMbl IOJATOTOBKH CIIELUAIMCTOB CPEJIHErO 3BEHA B
coorBercTBUU ¢ PI'OC 1o cnemumansHoctd 13.02.13 Dkcemuyaramusi U 00CJay:KUBaHUeE
3JIEKTPUYECKOI0 U 3JIEKTPOMEXaHN4eCKOro 00opyaoBaHu (110 0TPaCIsAM).

VYyeOHas AWCIUIUIMHA OTHOCUTCA K TIpeaMeTHoM oOmactu  «Marematuka U
NHOOPMATUKA» ®I'OC COO. VYpoBeHb OCBOCHUS yUeOHON NUCLHUIUIMHBI B COOTBETCTBUU C
®I'OC COO yrinyOneHHBIH.

1.2. e 1 mu1aHUpyeMble Pe3y/abTAThl 0CBOCHHUS TUCHUIIINHBI:

1.2.1. eab AUCHUILIAHBI.

Pabouas mporpamMma npenHazHa4YeHa JUISI M3YYEHHUS MAaTEMAaTHUKU C LENbI0 pealn3aluu
o0pa3oBaTenbHOl TporpaMMbl CpeAHero oOIero oOpa3oBaHHs Ha 0a3e OCHOBHOTO OOIIETro
obpazosanus no [ITICC3.

Conepxanve HporpaMMel  001e00pa30BaTeNbHOW  JUCHMILIMHBI  «MaremaTuka»
HaIpaBJICHO Ha JOCTIKEHHUE PE3yIbTAaTOB €€ U3Y4YEeHHs B COOTBETCTBUU C TpeboBanusmu OI'OC
COO c¢ yuerom npodeccuonanbhoii Harpasiennoctu ®I'OC CIIO.

1.2.2. Inanupyembie pe3yJIbTaThl OCBOCHHUS o0meodpa3zoBaTe/IbHOM
JucHuILIHHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHOoBe PT'OC COO.

Copnepxanne OO/l.3. «Maremaruka» HampaBJI€HO Ha pPAa3BUTHE YHUBEPCAJIbHBIX
yueOHBIX IeHCTBU, (HOPMUPOBAHUE INYHOCTHBIX, METATIPEIMETHBIX U MPEAMETHBIX PE3yIbTaTOB
dI'OC COO, a Ttaxxe ob6mmx xommerenmmiit PI'OC CIIO coemmansHoctn 13.02.13
OKcIutyaTanus U 00CITyKHBaHUE AIIEKTPUUYECKOTO U DIIEKTPOMEXaHHUUECKOro 000pyaoBaHus (110
OTpaciisiM).

IIpodeccnoHAIbHBIC KOMIIETCHIIUM.

[1K1.Opranuzanuss MnpocThIX pabOT MO TEXHUYECKOMY OOCITY)KMBAHHIO U  PEMOHTY
AIIEKTPUUYECKOTO U 3JEKTPOMEXaHUYECKOT0 000PY0BaHUS.

[1K1.4 CocTaBisTh OTYETHYIO JOKYMEHTALMIO 10 TEXHUYECKOMY OOCITY)KUBaHUIO U

PEMOHTY 3JIEKTPUUECKOTO U AIEKTPOMEXaHUYECKOr0 000py10BaHHUS.

I[IK 2.3. [IlporHo3upoBaTb OTKa3bl, OIpEAEIATh peECypchl, OOHapyXuUBaTh J€(EKThbI
AIIEKTPOOBITOBOM TEXHUKU

1K 3. Opranuzanus 1esTeIbHOCTH IPOU3BOICTBEHHOTO MOpa3ieIeHUs

1K 3.1 YyacTBOBaThH B IJIAaHUPOBAHUU PAOOTHI IIEPCOHANA IPOU3BOJICTBEHHOTO

MO/Ipa3/iesICHNUS.

[1K 3.2 Opranu3oBbIBaTh pabOTy KOJJIEKTUBA UCIIOTHUTEICH.

1K 3.3 AHanu3upoBaTh pe3ysbTaThl JESTEIBHOCTH KOJUIEKTHUBA UCTIOTHUTEIEH.

[1K4. TexHudeckoe OOCTYKXUBaHHE CIOXHOTO DSJEKTPUYECKOTO M DIEKTPOMEXaHHMUYECKOTO
000py/10BaHUs C 3JIEKTPOHHBIM YIIPaBICHUEM.

[1K 5. OcBoenue BUJI0B pabOT MO OAHOM MM HECKOJBKUM MpodeccusM pabounx, JOHKHOCTIM
CITyKallluX.

O0mue KOMIIETEHUNH
OK 01. Bei6upats criocoOsI pemeHus 3a1a4 npohecCuoHaIbHON ASSITEIPHOCTA TPUMEHUTEIHHO
K pa3JIM4HbIM KOHTEKCTaM
OK 02. Mcnonb30BaTh COBpEMEHHBIE CPEICTBA TOMCKA, aHATIN3a U UHTEpIpeTaliyi nH(OpMaluy,
¥ MH(OpPMAIIMOHHBIE TEXHOJIOTUH JJIS BBIIOJIHEHUS 33124 NPO(hecCHOHAIBHOM JesITeIbHOCTH.
OK 03. IlnanmpoBaTh W peaqu30BBIBATH COOCTBEHHOE MNPOPECCHOHATBPHOE W JIMYHOCTHOE
pasBUTHE, NPEANPHHUMATEIBLCKYIO JEATEILHOCTh B MPOQEecCHOHAIBHON cdepe, NCIoab30BaTh
3HaHHUA 10 PUHAHCOBOI IPAMOTHOCTHU B PA3JIMYHBIX )KU3HEHHBIX CUTYaLlUAX.

OK 04. DddexTrBHO B3aNMOACHCTBOBATH U pabOTaTh B KOJUIEKTHBE M KOMaHIE.
OK 05. OcymecTBisITh YCTHYIO U TUCBbMEHHYIO KOMMYHHUKAIMIO Ha TOCYJAapCTBEHHOM SI3bIKE
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Poccuiickoit deneparuu ¢ y4eToM OCOOCHHOCTEHW COIMAIBHOTO M KYJIBTYPHOTO KOHTEKCTa
MEKPETUTUO3HBIX OTHOIIEHUH, IPUMEHSTH CTAaHIAPThl AaHTHKOPPYILIMOHHOTO MTOBEICHHSL.

OK 06. IIposiBisATh rpakJaaHCKO- MAaTPUOTUUYECKYIO MO3MIUIO, TEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHHE HA OCHOBE TPAJAMLIMOHHBIX OOIIEYETIOBEYECKUX LIEHHOCTEH, B TOM YHCJIE C YYETOM
rapMOHHM3alUU MEKHALMOHAIBHBIX U MEXPEIUTHO3HBIX OTHOIICHUN, MPUMEHSATh CTaHAApPThI
AHTUKOPPYILIMOHHOI'O IOBEIEHUSI.

OK 07. CopneiicTBOBaTh COXPAaHECHHIO OKPYXKAIOIIEH Cpeabl, pecypcocOepexeHuto,
NPUMEHSATh 3HAHUSA OO0 W3MEHEHHH KIMMaTa, NPUHIMIBI OEpexIMBOrO IMPOU3BOJICTBA,
3¢ (HeKTUBHO AECTBOBATH B YPE3BHIYANMHBIX CUTYAIIHSIX.

JIMYHOCTHBIE Pe3yabTaThl
JIP 01 Poccuiickyto rpaxiaaHCKyl0 HUJIEHTHYHOCTb, MAaTPUOTH3M, YBAKEHUE K CBOEMY Hapomy,
4yBCTBa OTBETCTBEHHOCTH nepel PoauHon, ropaoctu 3a ¢cBoW Kpai, cBoro Poauny, npouuioe u
HACTOsIIee MHOTOHAIIMOHAJILHOTO Hapoa Poccun, yBaxkeHHne rocyjapCTBEHHBIX CUMBOJIOB (Tep0,
¢nar, ruMH).

JIP 02 I'paxmaHCKyI0 O3UIIMIO KaK aKTUBHOTO U OTBETCTBEHHOTO YJIEHA POCCHICKOTO 0OIIECTBa,
OCO3HAIOILIETO CBOM KOHCTUTYLMOHHbIE TIIpaBa M OOA3aHHOCTH, YBAXKalOIIEro 3aKOH U
MPaBOIMOPAIOK,  OONAJAlOIIer0o  YYBCTBOM  COOCTBEHHOTO  JIOCTOMHCTBA,  OCO3HAHHO
IPUHUMAIOILETO TPAJULIUOHHbIE HAllMOHAIbHBIE M OOIEYEIOBEYECKHUE T'yMaHUCTUYECKUE U
JIEMOKPAaTUYECKUE [ICHHOCTH.

JIP 04 CdopMHPOBAaHHOCTP MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYyJIbTyp, a TaKkKe
pa3nuyHbIX (OpM 00LIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO MECTA B IMOJIMKYJIBTYPHOM MHpE.
JIP 05 CdopmMupoBaHHOCTH OCHOB CaMOpa3BUTHUS U CaMOBOCIIHUTAaHUS B COOTBETCTBHH C
0OLIEYEIOBEUECKUMH LIEHHOCTSIMU W HJIealaMU TPaKJAHCKOTO OOIEecTBa; TOTOBHOCTh U
CHOCOOHOCTh K CAMOCTOSITETIbHOM, TBOPYECKON M OTBETCTBEHHOM €ATETLHOCTH.

JIP 06 TonepaHTHOE CO3HaHHE U IIOBEJEHHWE B MOJMUKYJIBTYPHOM MHpE, TOTOBHOCTh U
CHOCOOHOCTh BECTU AMAJIOT € APYTUMHM JIFOAbMHU, JOCTUTaTh B HEM B3aUMOIIOHUMAaHMs, HaXO/IUTh
oluye 1meam M COTpYyIHUYATh JUIsl UX JOCTHUIKEHMS, CIIOCOOHOCTh MPOTHUBOCTOATH HUJEOJOTUU
HKCTpEeMH3Ma, HallMOHAIM3Ma, KCeHO()OoOUH, TUCKPUMUHALIMU 110 COLMAIbHBIM, PEIUTHO3HBIM,
pPacoBbIM, HAIMOHATIHLHBIM MPU3HAKAM U APYTHM HETaTUBHBIM COIMAIEHBIM SIBJICHUSIM.

JIP 07 HaBbIKH COTpYIHUYECTBA CO CBEPCTHUKAMHU, AETbMH MJIQJIIETO BO3PACTa, B3POCIBIMU B
00pa3oBaTeNbHOM, OOIIECTBEHHO MOJIE3HON, yueOHO-UCCIIEe0BAaTENbCKON, IPOEKTHOM U JIPYrUX
BUJAX JI€ATEIBHOCTH.

JIP 08 HpasctBeHHOE CO3HaHHE u MOBE/ICHNE HAa OCHOBE YCBOEHHUS
00111e4eNI0BEYECKUX [IEHHOCTEH.

JIP 09 T'oToBHOCTH M CIOCOOHOCTH K OOpa30BaHMIO, B TOM YHCIE CamMoOOpa3oBaHUIO, Ha
NOPOTSDKEHUHM BCEH JKU3HU; CO3HATEJIbHOE OTHOIIEHHWE K HENpPEephIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICTITHON PO ECCHOHAIBHON 1 0OIIIECTBEHHON JEATETLHOCTH.

JIP 10 DcreTtnueckoe OTHOLIEHHE K MUPY, BKIIIOYast 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, OOIIECTBEHHBIX OTHOIIEHUH.

JIP 11 IlpunATHE W peanu3alMio LEHHOCTEH 370poBOro M Oe30macHOro obpasa >KU3HHU,
NOTPEOHOCTH B (PU3MUECKOM CaMOCOBEPILIEHCTBOBAHHUH, 3aHATHIX CIIOPTUBHO-03/10POBUTEIBHON
NeSITebHOCTbIO, HENPHUATHE BPEAHBIX MPUBBIUEK: KYpPEHMs, YHOTPEOJIEHUS — aJKOIoJs,
HapKOTHKOB.

JIP 12 bepexxHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (U3HYECKOMY H
MICUXOJIOTHYECKOMY 3/I0pPOBbIO, KaK COOCTBEHHOMY, TaK M JAPYrHX JIOJed, YMEHHE OKa3bIBaTh
NEPBYIO TOMOIIIb.

JIP 13 Oco3nannblid BeIOOp Oyaymier mpodeccuu 1 BO3MOKHOCTEH pean3aiii COOCTBEHHBIX
YKU3HEHHBIX [UIAHOB; OTHOILIICHHE K MPO(ECCHOHATBHOMN AEATENbHOCTH KaK BO3MOKHOCTH YYaCTHS
B PELLEHUH JINYHBIX, OOLIECTBEHHBIX, TOCYaPCTBEHHBIX, OOIIEHAIIMOHATILHBIX MPOOIIEM.




JIP 14 CdhopmMupoBaHHOCTh HKOJOTHYECKOTO MBINIJICHUS, TTOHUMAHHS BIWSHHS COIMAIBHO-
HKOHOMUYECKUX IPOLECCOB HA COCTOSHUE NMPHUPOJHON M COLMAIBHOM Cpelbl; IpUoOpeTeHue
OTIbITA 3KOJIOTO-HAIIPABJICHHOM 1€ATEIbHOCTH.
JIP 15 OTBeTCTBEHHOE OTHOLIEHME K CO3/IaHHUI0 CEMbU Ha OCHOBE OCO3HAHHOI'O IPHUHATHSA
[IEHHOCTEH CEMENHOM KU3HU.

MeTanpeaMeTHble pe3yabTaThl
MP 01 YmMmenune caMoCTOSATENbHO ONPEAEIIATh LN AEATEIbHOCTH U COCTABIIATD IIJIaHbI
JESATEIbHOCTH; CAMOCTOSTEIBHO OCYIIECTBIATh, KOHTPOJIHUPOBATH U KOPPEKTUPOBATH
NESITENIbHOCTD; HUCIIOIb30BAaTh BCE BOZMOXKHbBIE PECYPCHI JIIsl IOCTHXKEHUS TOCTABIICHHBIX 1Ieei
U peayn3aluy MIAHOB JICATEIbHOCTH; BEIOUPATH YCIICITHBIC CTPATETHH B PA3TUYHBIX CUTYaIUSX.
MP 02 YmMmenue npoayKTUBHO OOIIATHCS U B3aUMOJICCTBOBATh B IIPOIIECCE COBMECTHOM
JESITEIIbHOCTH, YUUTHIBATH MMO3UIINHU APYTUX YIACTHUKOB JCSITEILHOCTH, YPPEKTUBHO
pazpemiaTh KOHQIUKTHIL.
MP 03 Bnagenue HaBbIKaMH [TO3HABATEIBHOM, yU€OHO-HCCIIEI0BATENBCKON M MTPOSKTHON
JEeSITeIbHOCTH, HaBBIKaMU pa3pelieHust mpo0ieM; cliocOOHOCTh U TOTOBHOCTD K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMUHbIX
METOJIOB TIO3HAHHUS.
MP 04 I'0TOBHOCTB ¥ CIIOCOOHOCTH K CAMOCTOSTEIIFHON MH(POPMAITMOHHO-TIO3HABATEILHOM
JeSITEIbHOCTH, BIIaJICHUE HABbIKAMU TMOJYYSHHs] HEOOX0ANMMOMN HH(POpMAIIUH U3 CIIOBapei
pPa3HBIX TUIIOB, YMEHUE OPUEHTUPOBATHCS B PA3JIMYHBIX UICTOUYHUKAX WH(POpPMAIIUU, KPUTUUECKU
OILICHUBATh U UHTEPIIPETUPOBATHh UH(DOPMALINIO, TTOJIYIaEMYIO U3 PA3IUYHBIX HCTOYHHUKOB.
MP 05 YmeHnue ucronb30BaTh cpeicTBa HHPOPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUI
B PEILICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIIMOHHBIX 33]1a4 C COOJII0IEHUEM
TpeOOBaHUI 3PrOHOMHKH, TEXHUKH 0€30IMaCHOCTH, THTUEHBI, peCcypcocOepekeHNsI, TPABOBBIX U
ATHUYECKUX HOPM, HOPM WH(OPMAIIMOHHON O€30MaCHOCTH.
MP 06 Ymenue onpenensTb Ha3HaUYE€HUE U (PYHKLINUU PA3IMYHBIX COLIMAIbHBIX HHCTUTYTOB.
MP 07 YMmeHnune caMoCTOATENbHO OLICHUBATh U IPUHUMATh PELICHUs, ONPEEIAIONINE CTPATETUIO
MOBEJICHUS, C YUYETOM TPAXKIAHCKUX U HPABCTBEHHBIX IICHHOCTEH.
MP 08 BnaneHnue s3bIKOBBIMU CPEJICTBAMH — YMEHHUE ICHO, JIOTUYHO U TOUHO M3JI1araTh CBOIO
TOUKY 3pEHUS], UCTIOJIb30BATh aJIEKBATHBIE SA3BIKOBHIE CPECTBA.
MP 09 Bnagenue HaBbIKaMH TO3HABATENbHON peQIEKCHH KaK OCO3HAHMS COBEPIIIAEMBIX
JIEUCTBUM M MBICIUTEIBHBIX MPOIECCOB, MX PE3yIbTaTOB U OCHOBAHMI, TPAHUI] CBOETO 3HAHUS U
HE3HaHMs, HOBBIX NTO3HABATEIBHBIX 33/1a4 U CPEICTB UX JOCTHXKECHHUS.




Oo0mue

OK 01. BpeiOupars crnoco0s]
perIeHus 3a1ay
podeCCHOHATLHON

e TEIbHOCTH MPUMEHUTEILHO
K Pa3JINYHBIM KOHTCKCTaM

JIMYHOCTHBIC M MeTanpeAMeTHbIE
B gactu Tpy10BOrO BOCIIUTAHHUS:

OCO3HaHHUE NI ECHHOCTH

TOTOBHOCTb K TPYAY,
MacTepcTBa, TPYIOTH00HE;
TOTOBHOCTbH K aKTUBHOU ACATCIIbHOCTH
TEXHOJIOTUYECKON W COIMAJIbHON HAIlpaBICHHOCTH,|
CIIOCOOHOCTh ~ MHUIMHPOBaTh, IUIAHUPOBATH U
CaMOCTOSITEIILHO BBIMOJHATh TAKYIO JICATEIBHOCTD;
UHTEpEC K Pa3InYHbIM chepam
poeCCUOHAIBHON JEATEIHHOCTH,
OBnaneHue YHUBEPCAJIbHBIMU
IIO3HABATCIIbHBIMU I[eI>'ICTBI/I$IMHI
a) 0a30BbIC JJOTHYECKUE JICHCTBUS:

CaMOCTOSITEJILHO bopmynHupoBaTh %
aKTyaJIM3MpOBaTh MPOOJIEMy, paccMaTpuBaTh e¢
BCECTOPOHHE; yCTaHaBJIUBATh CYIIECTBEHHBIN
OpU3HAaK WM OCHOBaHHWS Ui CpPaBHEHUS,
KJIacCU(UKAIUU U 0000IIEeHNUS;

OTpEACNATh  [eTH  JICITeIBHOCTH,
napamMeTpbl U KPUTEPUHU MX JIOCTHKCHHUS,

BBISIBIISAITh  3aKOHOMEPHOCTH M TMPOTHBOPEUYUS B
paccMaTpUBACMBIX SBICHHSX;

BHOCHUTh KOPPEKTHUBBI B JCATEIBHOCTD, OI[CHUBATH,
COOTBETCTBHUE PE3YJILTATOB LEJSIM, OIIEHUBATH PHUCKH
MTOCJIEICTBHI JI€ITEILHOCTH;

pa3BUBATh KPEATUBHOE MBIILICHUE TPU PEIICHUH
YKU3HEHHBIX TTPOOIIeM

0) 60a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BJIAJICTh HaBbIKAMU Y4EOHO-UCCIIEI0BATEIILCKON 1
NPOCKTHON JESATEIbHOCTH, HaBBIKAMH pPa3peIICHUs]

y4eOHBIMY]

3aaaBaTb

JMcIMNJINHAPHbIE M IPEeIMETHbIE

-BJIaJIETh ~ METOJaMH  JOKa3aTeJIbCTB,  AJTOPUTMaMHU
pelieHus 3aaav; ymMeHue (QopMyIupoBaTh OINpeaeicHHs,
aKCUOMBI M TEOpPEMbI, MPUMEHSITh UX, MPOBOJIUTH

TOKa3aTesIbHbIC PACCYKICHUS B XOZI€ PELICHUS 3ajiay;

- YM€Th OINEPHUPOBATH IMOHATUAMU: CTEIEHb YHUCIA,
norapumM UYMCIIa; YMEHHE BBINOJHATH BBIYHCICHHE
3Ha4eHUH U 1peoOpa3oBaHUS  BBIPAXKEHUH  CO
CTereHsIMM W Jorapudmamu, 1npeoOpa3oBaHUs
IPOOHO-pallMOHATIBHBIX BBIPAKEHUI;

- yMETh  ONEpPUPOBATh MOHATHUSAMH:  PalMOHAJIBHHBIE,
ppalnvoHaIbHbIE, HoKa3aTesbHbIE, CTEIICHHBbIE,
norapupMUUECKue, TPUTOHOMETPUYECKHE YpaBHEHHUS U
HEpaBEHCTBA, X CUCTEMBI;
YMETh  ONEpPUPOBATh  TOHATHAMHU:  (DYHKIIHS,
HenpepbiBHAs (QYHKLUS, NPOM3BOJHAs, IepBooOpa3Hasi,
OTIpeIeIeHHBI HHTETpall; YMEHHE HaXOIUTh MPOU3BOIHBIC
DIIEMEHTApHBIX  (DYHKIMM,  HCHOJB3ys  CHpPaBOYHBIE
MaTepHAaIIbI; UCCIIEA0BATh B MPOCTEHINNX CITydasx QyHKITUH
Ha MOHOTOHHOCTb, HaXOJUTh HauOOJbIINE U HAMMEHBIIINE
BHauUeHUS (QYHKLIMH; CTPOUTh Tpa@UKH MHOTOWIEHOB C
MCIIOJIb30BAaHUEM —allapara MaTeMaTU4YeCKOro aHaln3a;
MPUMEHSTh TPOW3BOJHYI0O TIpM pEIICHWH 3aJad  Ha
NIBIDKEHUE; peliaTh MPaKTUKO-OPHEHTUPOBAHHbIE 3a/1aul Haj
HAaOOJIPIIINE W HAaWMEHBIINE 3HAUCHHs, HAa HaXOXIICHHE
[TyTH, CKOPOCTHU U YCKOPEHHUS;

-yMeTb  ONEpUpPOBAaTh  MOHATUSAMH:  paAlMOHAIbHAS
GbyHKIMSA, TOKa3aTeNbHas (YHKIMS, CTeNeHHas (QyHKUus,
norapupmMuyecKas byHKIHA, TPUTOHOMETPUUYECKHE
¢byHKIMKM, oOpaTHble (PYHKIMM; YMEHHUE CTPOUTH TpaduKu
M3y4eHHBIX  (YHKIMHA, HCIOIB30BaTh TpaQuKH  IpH

po0Jem;




BBISBJISITH ~ IIPUYMHHO-CIIEICTBEHHBIE  CBSI3U U
aKTyaJIM3UpoBaTh 3ajady, BBIIBUIATh TI'MIIOTE3Yy €€
pEelLlIeHNUs, HAXOIUTh aPTyMEHTHI JJIs 10Ka3aTebCTBA
CBOMX YTBEpXKACHUH, 3aJaBaTh MapaMeTpel U
KPUTEPHH PELICHHUS;
AQHIN3UPOBATh IOJYYEHHBIE B XOJAE pEIICHUs
3aJjaud  pe3ysbTaThl, KPUTUYECKH OLICHHWBATh MX
JTIOCTOBEPHOCTb, IIPOTHO3MPOBaTh H3MEHEHUE B
HOBBIX YCJIOBUSX;
-- YMETh NIEPEHOCUTh 3HAHUS B TIO3HABATENbHYIO U
IPAaKTUYECKYI0 00JIACTH KU3HEIEATEIIbHOCTH;

yMETh  HMHTETPUPOBATh 3HAHUS W3  PaA3HBIX|
MPEAMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE Heu, npeaiaraTh
OPUTHMHAJILHBIC TIOJIXO/IbI K PEIICHUS;

- M CIOCOOHOCT, MX HCHOJNB30BaHHSI B

ITO3HABATEJILHON U COLIMAIBHON MTPAKTHKE.

WM3y4YEHUU IIPOLIECCOB U 3aBUCUMOCTEM, IIPU PEILICHUH 3a1a4
U3 Jpyrux y4deOHBIX NPEAMETOB U 3ajjad M3 pPealbHOU
PKU3HHU;, BBIpaXaTb (opMyJaMH 3aBHCUMOCTH MEXKIY
BEJIMYNHAMU;

- YMETh peuiaTb TEKCTOBBIE 33J]a4M Pa3HbIX TUIIOB (B TOM
quCciIe Ha MPOLEHTHI, 10JIM U YacTH, Ha JABMXKEHHE, paldoTy,
CTOMMOCTH TOBapOB U YCIIYT, HAJOTH, 3314l U3 OOJIACTH
yIpaBi€HUs JIMYHBIMM U CeMEWHbIMH  (pUHaHCaMu);
COCTABJISITh BBIPAKECHMSI, YPaBHEHHs, HEPABEHCTBA M MX
CUCTEMBI 110 YCJIOBHIO 3aJa4M, HCCIIEJOBATh IOJYYEHHOE
pellIeHre U OLEHUBATh MPaBIONOA00HOCTh PE3YIbTATOB;
YMETb  ONEPHUPOBATH  IOHATUAMM:  CpelHEe
apudmMeTHyecKoe, MeauaHa, HauOoJblllee M HAaUMEHbIIee
3HAQYEHMsI, pa3Max, JMUCIEPCUs, CTAaHAAPTHOE OTKJIOHECHHE
YHCIOBOr0 Habopa; yMEHHE U3BJIeKaTh, HHTEPIIPETUPOBATD
nH(pOpMalLlMI0, MPEACTaBIEHHYIO B  Tal0iaumax, Ha|
muarpaMmax, rpagukax, OTpaXkarllyt CBOMCTBA peabHbIX
[POLIECCOB M SIBJICHUI; MNpPEICTaBIsITh HHGPOPMALUIO C
MOMOIIbI0  TabJAMII W JMarpamm; MCCIIEZIOBATH
CTaTUCTUYECKHE JAaHHbIE, B TOM YHCIE C IPUMEHEHHUEM
rpaMuecKuX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

YMETh OINEPUPOBATH MOHATUSAMH: CIyYalHBIN OIBIT U
ciyyaiiHoe cOObITHE, BEPOSATHOCTh CIy4alHOTO COOBITHS;
[YMEHHE BBIYHCIATH BEPOSTHOCTh C  HCIIOJIb30BAHHMEM|
rpadMuecKuX METOJIOB; MPUMEHATh (HOPMYJIbI CIOKEHUS U
[YMHOKEHUSI BEpOSITHOCTEH, KOMOMHATOpHBbIE (aKThl WU
(bopMyJIBI TP pEeIlICHUH 3aj]ad;  OLEHUBATh BEPOSITHOCTH
[pETbHBIX COOBITUH; 3HAKOMCTBO CO CIIy4allHbIMHU
BETMYMHAMU; YMEHHE NPHUBOJIUTH NPUMEPHI IMPOSBICHUS
3aKOHA OOJBIIMX YKCENT B MPUPOAHBIX U OOIIECTBEHHBIX
SIBJIICHUSX;

YMETh ONEPHUPOBATh IMOHATUSMH: TOYKA, IpsMasd,

[1JIOCKOCTb, IIPOCTPAHCTBO, JBYTI'PaHHBIN yro,




CKpEIIMBAIOIINECS IpsIMBIE, [1apaJuIeIbHOCTh y
[EPIEHANKYJIIPHOCTh IPSMBIX U IJIOCKOCTEH, Yrojl MEXIY
[IPSIMBIMU, YTOJI MEXY IIPSAMOM U INIOCKOCTBIO, YIOJl MEXKAY
[JIOCKOCTSIMU, PAcCTOSIHUE OT TOYKH JO IUIOCKOCTH,
[pacCTOSIHUE  MEXKIy MpSMBIMHU, PAacCCTOSHHE  MEXIY)|
[JIOCKOCTSIMU

- YMETb ONepUPOBATh MOHATUSMHI: MHOTOTPAHHUK, CEYCHUE]
MHOI'OI'paHHMKa, Ky0, Hapajjelenurnes, pu3Ma, IupaMuaa,
¢urypa u mOBEpXHOCTh BpAILCHHS, IWIMHAP, KOHYC, 1Iap,
chepa, ceyeHus  (GuUrypbl  BpallleHUs, IJIOCKOCTb,
kacaromiasicss  ceppl, LWIMHApPA, KOHYyca, IUIOIIA[b|
MOBEPXHOCTU TMUPAMUIBI, TPU3MBI, KOHYCa, MHIMHIPA,
wiomans  chepel, o00beM  Kyba, TOPSIMOYTOJIBHOTO
napajuiesienune 12, TUpaMuIbl, TPU3MBIL, IIMIHHIIPA, KOHYCA,
[1apa; yMEeHUe U300paxkaTh MHOIOI'PAaHHUKU U TIOBEPXHOCTH
BpAIICHHS, UX CEYCHUS OT PYKH, C MOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB M DJEKTPOHHBIX  CPEICTB;  YMEHHE
pacrio3HaBaThb CHMMETPUIO B TPOCTPAHCTBE, YMCHHE
pacro3HaBaTh IPABUIIbHbIE MHOTOTPAHHUKHY;

- yMETh OINEPUPOBaTh TMOHATHUSMHU: JIBIDKCHHE B
[IPOCTPAHCTBE,
no00HbIE  (QUryppl B IPOCTPAHCTBE; HCIOJIb30BaTH
OTHOILICHHE
rIoa1el MOBEpXHOCTEN U 00BEMOB MOA00HBIX (pUryp Ipu
[peILICHUH 3a]1a4;

- YMeTb BBIUUCIATH T€OMETPUYECKHE BEIWYMHBI (JJTUHA,
YTOJ1, TJI0IA/b, 00BEM, MJIOLIAAb TOBEPXHOCTH ), UCIIONB3YS
M3ydeHHbIE POPMYIIBI U METOBI;

- yMeThb ONEpPUPOBATh MOHATHUSIMH: MPSIMOYTOJIbHAS
cUcTeMa KOOpJIMHAT, KOOPAWHATBI  TOYKH, BEKTOD,
KOOpJMHATBl BEKTOpa, CKAISIPHOE IMPOU3BEACHUE, YIoJ]

MEXJy BEKTOpaMM, CYMMa BEKTOpPOB, IPOU3BEJICHUE
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BEKTOpPa Ha 4YMCIIO; HAXOJUTh C IIOMOLIbI0 H3yYEHHBIX|
(GbopMyn1 KOOpIMHATBI CEPEAMHBI OTPE3Ka, PACCTOSHUE
MEXy IByMsI TOUKAMU;

- YMETb BBIOMpaTh MOAXOJAINMN H3YyYEHHBIM MeToX s
[pEILICHHS 3a]1a4d, pAaclO3HAaBaTh MaTeMaTu4yeckue (akThl U
MaTeMaTHYeCKUEe MOJENM B NMPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HUCKYCCTBE;

- YMEHHE IPUBOJUTH IPUMEPBI MATEMAaTUYECKUX OTKPBITHN
POCCUICKON 1 MHUPOBOM MAaTEMAaTUYECKON HAYKH;

- yMETb  ONEpPUPOBaTh  MNOHATHAMM:  PaLMOHAJIbHAS
¢dbyHKIMs, moka3aTenbHas (YHKIWSA, CTENeHHas (QyHKIMS,
norapupmMuyecKas byHKLIHSA, TPUTOHOMETPHUUECKNE
¢bynkuuu, obpatHbie (QYHKIMH; YMEHHE CTPOUTH rpaduky
U3y4yeHHbIX  (DYHKIMM, HUCHONb30BaTh TpaQuUKU  IpH
M3Y4EHUHU MTPOLIECCOB M 3aBUCUMOCTEMN, IIPU PELIEHUHU 3a/1ay4
U3 Ipyrux y4eOHbIX IPEIMETOB U 3314 U3 peallbHON KU3HM;
BbIpaXkaTh OPMYJIaMH 3aBUCUMOCTH MEX1Y BEJIMYNHAMU;

- YMETh OINEpPUPOBaTh MOHATHUSIMHU: TOXJIECTBO,
TO’KIECTBEHHOE NpeoOpa3oBaHKe, ypaBHEHHE, HEPABEHCTBO,)
CUCTEMa YypaBHEHUH U HEPaBEHCTB, PaBHOCWIBHOCTH
YpPaBHEHHH, HEPAaBEHCTB U CHUCTEM, palMOHAaJIbHbIE,
MppalMOHAIIbHBIE, MOKa3aTelbHbIE, CTETeHHBIE,
nmorapupmMuyUecKue,  TPUTOHOMETPUUYECKHE  YpaBHEHMS)
HEPABEHCTBA U CUCTEMBI;

- YMEThb pellaTh YpaBHEHMs, HEPABEHCTBA U CHUCTEMBI O
MOMOUIbI0 PA3JIMYHBIX [PUEMOB; pellaTh YypaBHEHUS,
HEPABEHCTBA M CHCTEMBl C IIapaMETpPOM; IPUMEHSTH
YpaBHEHHUs, HEPAaBEHCTBA, WX CHCTEMBbI I PpELICHHUs]
MaTeMaTHYeCKUX 3a/ad M 33734 M3 Pa3JIM4HbIX oOnacTei
HAayK! U PEAIbHOW KU3HH;

- yMeThb CBOOOJHO ONEpUpOBaTh MOHATUSMU: JBUKEHUE,
MapajuleJIbHBI NEPEHOC, CUMMETpPUS Ha IUIOCKOCTH U B

MPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHUE  MOHO0US,
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o 100HbIE (PUTYPBI;

- YMETh pacrio3HaBaTh PaBHbIC U OA0OHBIE (PUTYDHL, B TOM
quciae B INPUPOAE, HCKYCCTBE, AapXHUTEKType; YMETh
WCIIOJIb30BATh T'€OMETPUYECKHE OTHOIICHHS, HaXOIUTH
reOMETPHUECKUE BETMYMHBI (JITTMHA, YTOJl, TUI0IIab, 00beM
Npy PEHICHUH 3a]ad U3 APYIHX Y4eOHBIX HMpPEAMETOB U U3
peanbHOU KU3HU;

OpUMEHATh  (OPMYJIBI  CIIOKEHHSI W YMHOXKCHHS]
BEPOSITHOCTEW, KOMOMHATOpHBIE (akTbl U (HOPMYIBI HpY|
pELIeHNH 3aa4;

OLICHMBAaTh  BEPOSTHOCTH  PEAIBHBIX  COOBITHH;
3HAaKOMCTBO CO CIyYallHBIMH BEIIMYMHAMH; YMEHHE
NPUBOJUTH TPUMEpPHl TPOSBICHUS 3aKOHA OOJBIINX
YICEN B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

- yMETh OINEpUpOBaTh NOHATHUSAMH: TOYKa, MpsAMasd,
[UIOCKOCTh, ~ IPOCTPAHCTBO,  JBYTPAHHBIA  YTOJ,
CKpEILMBAIOIIMECs]  MpsiMble,  MapajuleIbHOCTh U
MEPIEHANKYISIPHOCTh TPSIMBIX W IJIOCKOCTEH, YTOJ
MEXy MPSIMBIMH, YTOJI MEXIY MPSIMOM M MIOCKOCTBIO,
YroJl MEXIY TUIOCKOCTSIMH, PAcCTOSIHHE OT TOYKH [0
[JIOCKOCTH, PacCTOSIHUE MEXAY NPSMBbIMH, PacCTOSIHHUE
MEXJy IUIOCKOCTSIMH; YMEHHE HCIONB30BaTh IpH
pelIeHUH 3ajad  M3y4deHHble (AaKThl U TEOPEMbI
TUTAHUMETPUH;, YMEHHUE OIICHWBATh pa3Mepbl OOBEKTOB
OKPY’KaIOIIET0 MUPA;

- YMETh ONEPUPOBATH MOHATUSAMHU: MHOTOI'PAaHHUK, CEUEHUE
MHOTOTpaHHHKA, KyO, ITapajuIesIeTuIie 1, Ipru3Ma, IIpaMua,
¢durypa u MoBepxXHOCTh BpaIllEeHUs, LIHJIUHAP, KOHYC, IIap,
chepa, cedyeHHUss QUTYpHl  BPAIICHUS, IIOCKOCTb,
Kacatomasicsi cdepbl, IWIMHApPA, KOHYyca, IUIOLIA/b
MOBEPXHOCTH MHUPAMUBI, TPU3MBL, KOHYCa, IFIMHIPA,
wiomanab  cdepel, o00beM  Kyba, MPSAIMOYrOJIbHOTO

napajuieJienune1a, NupamMuabl, TPU3MbL, HUJIUHAPA, KOHYCA,
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1apa; yMeHue n300pakaTh MHOTOTPAHHUKH U TIOBEPXHOCTH
BpAILCHUSA, UX CEYCHHs OT PYKH, C MOMOLIBIO YEPTEIKHBIX
WHCTPYMEHTOB M JJICKTPOHHBIX  CPEACTB;  yMEHHUE
pacrno3HaBaTb CHMMETPUIO B IIPOCTPAHCTBE, YMEHHE
Pacri03HaBaTh MPABUIbHBIC MHOTOIPAHHUKY;

YMETb  ONEpPUPOBaTh  MNOHATHAMM:  ABWKCHHE B
IIPOCTPAHCTBE,

noJo0HBIe (QUIYypsl B  INPOCTPAHCTBE; HCIOJIb30BATH
OTHOILIEHUE

rI0IIaAel NOBEpXHOCTEH N 00BbEMOB 1TOIOOHBIX (UTyp ITpH
pEeLICHUN 3a/1a4;

- YMETh BBIUUCIIATh [€OMETPUYECKHE BEIMUYUHBI (IJIMHA,
yroja, IUIOIAAb, O00BEM, IUIOLAAb IOBEPXHOCTH),
MCIOJIb3Ys U3yYeHHbIE (DOPMYJIIBI U METO/IBI;

- YMETH ONIEPUPOBATH MOHATUAMU: IPIMOYTOJIbHASI CUCTEMA
KOOPJHMHAT, KOOPAMHATBI TOYKH, BEKTOp, KOOPJIMHATHI
BEKTOpa, CKAJLIPHOE  IIPOU3BEINCHUE, YroJl  MEXKIY
BEKTOpPAaMH, CyMMa BEKTOPOB, NPOU3BEACHUE BEKTOpa Ha
YUCI0; HAXOJUTh C TIOMOIIBIO M3Y4YEHHBIX (opmyi
KOOPJIHMHATHI CEPEINHBI OTPE3KA, PACCTOSIHUE MEXKIY IBYMsI
TOYKaMU;

-yMeTh BbIOMpATh MOAXOIANIMM H3y4YEHHBIH METOA s
peleHus 3a7auy, paclo3HaBaTh MareMaTudeckue (akThl U
MaTeMaTUYeCKUe MOJIENH B MPUPOJIHBIX U OOLIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE, YMEHHME IIPUBOAUTHL IIPUMEPHI
MaT€MaTHYeCKUX OTKPBITUM POCCHMCKOM M MHUPOBOU
MaTEeMaTUYeCKON HAayKHU.
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OK 02. Ucnons3oBaTh
COBpPEMEHHEBIE cpencrTBa
MIOWCKa, aHanmm3a u
UHTEPIIpETau
uHpopManuy, u
UH(pOpMaIOHHBIE
TEXHOJIOTUH JIJIS1 BBITTOJHECHHS
3a1a4  TpodecCHOHANbHON
NesITeTbHOCTH

B 00acTu IEeHHOCTH HAYYHOTO MMO3HAHMS:

-c(hOPMHUPOBAHHOCTh MHPOBO33pEHUS
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAayKH W OOILIECTBEHHOW MPAKTHKH,
OCHOBAHHOTO Ha Janore KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOEr0 MecTa B
HOJHUKYJIBTYPHOM MHUPE;
COBEPIICHCTBOBAHUE S3BIKOBOH W YHTATENIbCKOM
KyJbTYphl KaK CpEACTBAa B3aUMOJCHCTBUS MEXIY|
JTFOJIMH U TIO3HAHUS] MUDA;
- OCO3HaHHWE IICHHOCTH HAay4HOW JesTeIbHOCTH,
FOTOBHOCTh ~ OCYIIECTBIIATh  TPOCKTHYIO W
UCCIIEI0BATEIbCKYIO JISTEIbHOCTh HHIAMBUAYAIBHO
U B TpyIIIE.
OBnagenue YHUBEPCATbHBIMU
MI03HABATEIbHBIMU JACHCTBHUSIMH:
B) paboTta ¢ uHpopmaruei:
BJIQJIETh HaBBIKAMH MOJydeHHs] WH(OpMAIMH W3
UCTOYHHUKOB  pa3HBIX THUIIOB, CAMOCTOSITENIbHO
OCYIIECTBIISITh TMOWCK, aHAIM3, CHCTEMATHU3ALHUIO N
UHTEpHpeTannio UHGOpMaIMK pa3IuyHbIX BUAOB U
dbop™m mpeacTaBIeHNUS;
- CO3/1aBaTh TEKCTHl B Pa3UYHBIX (opMmarax ¢
y4eTOM Ha3HaueHuss MHGOpMalMM U IEJIeBOM

y4eOHBIMY|

- yMeThb  ONEpPHpPOBATh  MOHATUSAMHU:  pPaLUOHAIbHAs]
GbyHKIMSI, TTOKa3aTenbHass (YHKIUSA, CTENeHHas (QYHKIUA,
norapugmuyeckas byHKuus, TPUTOHOMETPUUECKNE
¢dbyHKuuu, obpaTHble (PYHKIIMU; YMEHHE CTPOUTH T'paduky
M3y4eHHBIX (DYHKINH, NCTIOIB30BATh IPa(UKU MIPH N3YUCHHH
MPOLIECCOB M 3aBUCUMOCTEH, MpHU PEIIeHUH 3a/1a4 U3 IPYTrHX
y4eOHBIX PEAMETOB U 3a/1a4 U3 peaJIbHOM )KU3HU; BBIPAXKAThH
dbopMynaMu 3aBUCUMOCTH MEXAY BEIMUNHAMU;

- yMeTh OIIepupPOBaTH MOHSITHUSIMHU: TOXKJIECTBO,)
TOKIECTBEHHOE MPeoOpa3oBaHme, YpaBHEHUE, HEPABEHCTBO,
CUCTEeMa YpaBHEHHMII ¥ HEPAaBEHCTB, PaBHOCHIBHOCTH
YpaBHEHHI, HEPaBEHCTB H CHCTEM, palHOHAJbHbIE,
MppalMOHANIbHBIE, MOKa3aTebHbIE, CTETeHHBIE,
norapupMUUECKUe,  TPUTOHOMETPUYECKHE  YpPaBHEHUS,
HEPaBEHCTBA M CHUCTEMbI, YMETh pellaTh YpaBHEHHUS,
HEPAaBEHCTBA U CHCTEMBI C TIOMOIIBIO PA3JIMYHBIX TPUEMOB;)
pelaTh ypaBHEHUs, HEPABEHCTBA M CUCTEMBI C TapaMeTPOM;)
NPUMEHSITh YpPaBHEHHUS, HEPAaBEHCTBA, WX CHCTEMBI [
peleHnsl MaTeMaTUYecKUX 3ajad M 337ad M3 Pa3IMuHBIX
o0JacTell HayKu U peaJibHOM JKHU3HH;

- yMeThb CBOOOJHO ONEpUPOBATH IMOHATUSMH: JBUXKEHUE,
MapajuIeIbHBI TIEPEeHOC, CHMMETpPHUsSl Ha IUIOCKOCTH U B
[IPOCTPaHCTBE, IOBOPOT, MpeoOpa3oBaHue  moxodus,
no00HbIE  (UTYpBI; YMETh pAclO3HABAaTh paBHbIE M|

ayIUTOpUM, BBIOMpas  ONTHMAIbHYR0  (hopmy[TOAOOHBIC (GUIYPBI, B TOM YHCIC B MPUPOJIE, HCKYCCTBE,
MPEJCTABICHUS U BU3YyalU3aluu; APXHUTEKTYPEC,

- OLEHMBATb  JOCTOBEPHOCTb, JICTHTUMHOCTH -~  YMETh HCIIOIB30BaTh TCOMETPHYCCKHE OTHOLICHHS,
MHOPMALMH, ee COOTBEICTBHE IMPABOBbIM {HAXOIMTH TCOMETPHYECKHE BEIMYMHBI  (WIMHA,  Yrol,
MOPATBHO-3THIECKHM HOPMaM; I0Iab, 00BEM) MPHU PEIIEHUH 3a]a4 U3 APYrHX y4eOHBIX|

WCIIOB30BaTh CPEACTBA MH(pOPMAIMOHHBIX —HIPEAMETOB U U3 PEATbHOM KU3HH.

KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTHH B  pEIICHHUH

KOTHUTHBHBIX, KOMMYHHKATHBHBIX u

OpPraHU3alMOHHBIX  33Jad  C  CcOOJIIOJICHHEM
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TpeOOBaHUI SPTOHOMHKH, TEXHHKH O€30MacHOCTH,

TUTHEHBI, PECypCOCOCpPEIKCHHS,  IPABOBBIX M
THUYECKHX  HOPM, HOPM  HH(OPMAIMOHHOM
0€30I1aCHOCTH;

--BIIQJICTh HABBIKAMH PACIIO3HABAHUS U 3aIUTH]
nHpopmaru, nHHOPMAITMOHHON 0€30MaCHOCTH
JTUYIHOCTH.

OK 03. IInanupoBarb u
peaTn30BbIBaTh COOCTBEHHOE
npodecCuoHaIbHOE u
JTMYHOCTHOE pasBuUTHE,
PEINPUHIMATEBCKYIO
NesITeTbHOCTD B
npodeccuoHanabHOl  cdepe,
UCTIONB30BaTh  3HAHHUA IO
(MHAHCOBON TI'PaMOTHOCTH B
pa3IMYHBIX KU3HEHHBIX
CUTYaIUAX

B obGnactu AYXOBHO-HPABCTBEHHOT'O BOCIIMTAHUSL:

-- c(OpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI/
STUYECKOIO MTOBEJICHNUS;

- CIIOCOOHOCTH OIEHWBATH CUTYAIMIO U NMPUHUMATH
OCO3HAHHBIE PELIECHUS, OPUEHTUPYSICh HA MOPAIILHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

- OCO3HaHWE JIMYHOTO BKJIaJa B TOCTPOCHHUE
YCTOHYUBOTO OyIyIIEro;

- OTBETCTBEHHOE OTHOUIEHUE K CBOUM POJUTENISAM H
(W) ApYrUM 4iIeHaM CEeMbH, CO3/IaHMI0 CEMbU HA
OCHOBE  OCO3HAQHHOTO  TPUHATHS  LEHHOCTEH
CEMENHON KU3HU B COOTBETCTBUM C TPAIULIMUSAMU
Hapos10B Poccuu;

OBnageHue  yHHBEPCAIBHBIMU
JEUCTBUSIMU:

a) cCaMOOpTaHMU3aIIUS:

pEryiIsTUBHBIMY

= CaMOCTOATCIBHO OCYIICCTBJIATH IMO3HABATCIIbHYIO)

JNCATCIIbHOCTDb, BBIABIIATH HpO6.]'IeMI)I, CTaBUTh M~

dbopMynupoBaTh COOCTBEHHBIE 3a1auun B
00pa3oBaTeNbHON JIEATETLHOCTH U KU3HCHHBIX
CUTYaIUX;

- CaMOCTOATCJIBHO COCTaBJIATHL IUIAH PCHICHUS]

- YMETb ONEPHUPOBATH IOHATHUAMM: PALMOHAJIBHBIE,
UppaLMOHAJIBHEIC, [I0Ka3aTelIbHBIC, CTCIICHHBIE,
norapupMUUECKue, TPUTOHOMETPUUYECKHE ypaBHEHHS |

HEpPaBEHCTBA, HX CUCTEMBI;
- YMCTb OIICPUPOBATH NMOHATHAMU: MHOI'OI'PaHHUK, CCUHCHUC
MHOTI'OIpaHHHKa, Ky0, mapajienenunes, npusma, nupamMmu/a,
¢urypa U MmoBEpXHOCTb BpAIICHMs, LUMWIUHIAP, KOHYC, IIap,
cdepa, ceueHus (Urypbl BpaleHus, MI0CKOCTb, Kacaroulascs
chepbl, IHIUHIpPA, KOHYyCa, IUIOMAIb IOBEPXHOCTH
MUpPaMU/Ibl, IPU3MBI, KOHYCA, LMUIMHJIPA, ITUIOMAAb chepsl,
o0beM  Kyba,  NOpSIMOYTOJIBHOTO  MapajJiesenuiesa,
MUpaMU/Ibl, TMPU3MBL, LWIMHIpPA, KOHYCa, IMIapa; YMEHHE
I/I306pa)KaTI) MHOT'OT'PpaHHUKH U MMOBEPXHOCTU BPAIICHHSA, UX
CEUeHHsI OT PYKH, C TIOMOIIbIO YEPTEIKHBIX HHCTPYMEHTOB Y
DIIEKTPOHHBIX CPEJICTB;

- YMETb pacro3HaBaTh CHMMETPHIO B TIPOCTPAHCTBE; YMETH
pacrio3HaBaTh PABUIbHbIE MHOTOTPAHHUKHY;

YMETB ONIEPUPOBATE MOHATUAMU: IIPAMOYTOJIbHAS CUCTEMA|
KOOpJAMHAT, KOOPAMHATBI TOYKH, BEKTOP, KOOPJIMHATH]
BEKTOpA, CKASIPHOE TIPOU3BEICHHUE, YTOJ MEXKTy BEKTOpaMH,
CyMMa BEKTOPOB, IIPOM3BEIEHHE BEKTOpa Ha YHCIIO;)
HAXOJUTh C TIOMOINBIO M3YYCHHBIX (HOpMYNI KOOpPIAMHATHI

CCPCAUHBI OTPC3KaA, PACCTOAHUC MCKIAY ABYMS TOYKAMU
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npoOJIeMbl C  YYETOM HMEIOLIUXCS  PECypCoB,)
COOCTBEHHBIX BO3MOKHOCTEH U MPEOYTCHUH;

- JaBaTh OLICHKY HOBBIM CUTYalUsM;
CrocoO0CTBOBaTh (POPMUPOBAHUIO U IPOSIBICHUIO
MIMPOKON JPYAUIMHU B Pa3HBIX OOJIACTSIX 3HAHHIA,
IIOCTOSIHHO TOBBIIATh CBOM 00pa30BaTENIbHBIA U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

- HCIOJIb30BaTh MPHUEMBI pediekcun i OLEHKH
CUTyallud, BbIOOpa BEpPHOTO pELICHUs; YMETH
OLICHMBAaThb PUCKU U CBOEBPEMEHHO IPUHUMATH
pELIEHNUS 110 UX CHHYKEHUIO;

B) AMOLIMOHAJIbHBIM HMHTEJUIEKT, IPEAINOIararLuii
c(OPMHUPOBAHHOCTbD:

BHYTPEHHEI MOTHBAIIUU, BKIIIOYAIOLIEH CTPEMIICHHE
K JOCTH)KCHHMIO LEIM M YCIeXy, ONTHMHU3M,
MHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATh, UCXOMAS U3
CBOMX BO3MOXKHOCTEM;

- OMIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATH
AMOLIMOHAIIBHOE COCTOSIHUE APYTUX, YUUTHIBATh €ro
IpU OCYIIECTBIEHUH KOMMYHHUKAIMH, CIIOCOOHOCTH
K COUYBCTBUIO U CONEPEKUBAHUIO;

COLMAJIBHBIX HaBBIKOB, BKIIIOYAIONIUX CIIOCOOHOCTH
BBICTpAauBaTh OTHOLIEHUS C JPYTUMHU JIIOJbMH,
3a00TUTHCS, TPOSABIATH MHTEPEC U pa3pelaTh

KOH(DJIMKTBI.
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OK 04. D dexTrBHO
B3aUMOJICHCTBOBATh U
paboTaTh B KOJUICKTHBE H
KOMaH/1e

FOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTHU U
CaMOOIIPEIEIICHUIO;

-OBJIaJICHUE HABbIKAMH y4eOHO-HCCIIEI0BATEIBCKOM
IIPOEKTHOM U COLIMAIIBHON JEATEIBHOCTH;
OBnazneHne yHUBEpCAIbHBIMU
KOMMYHHUKAaTUBHBIMU JCHCTBUSAMMU:

0) coBMeCTHasl I€SITEIIbHOCTD:

- I[IOHUMaTb U  UCIOJbB30BaTh IPEUMYLIECTBY]
KOMaHJAHON ¥ UHJIMBUyaJIbHOU paboThI;

- I[pUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH,
OpPraHU30BBIBATH U KOOPAUHUPOBATH JEHCTBUS 110 €6
OCTUKCHUIO: COCTaBJIATh  IUIAH  JICHCTBHIA)
pacnpeneiaTh pojid ¢ yYETOM MHEHHH YYaCTHHKOB
00CyXJ1aTh pe3ylbTaTbl COBMECTHOM paboThI;

- KOOPJIMHUPOBATH U BBIIOJIHATH Pa0OTY B YCIOBUSAX
peaIbHOro, BUPTYaIbHOTO M KOMOMHHMPOBAHHOIO
B3aMMOJEICTBHS;

- OCYLIECTBJIATh IO3UTUBHOE CTPATErMYECKOE
MOBE/ICHWE B PA3JIMYHBIX CUTYALUSX, MPOSBISTH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIUATHBHBIM.
OBnaneHrne  YHUBEPCAIBHBIMH  PETYJISTUBHBIMY
JEHCTBUAMMU:

) IPUHATHE ce0s U IPYruX JHOeH:

- IPUHUMAaTh MOTHUBBI U apryMEHTHI JPYTUX JIOJEH
IIPY aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

- IpU3HaBaTh CBOE MIPABO U MPABO APYTUX JItO/IeH Ha
OLIMOKH; pa3BUBATh CHOCOOHOCTh MOHUMATh MUP ¢
MO3ULIMH IPYroro 4eJ0oBeKa

- YMETh OIIEpUPOBATH NOHATUAMU: CIy4alHBIN OIBIT U CIIy4ailHOG
COOBITHE, BEPOSITHOCTh CIy4ailHOr0 COOBITUS; YMETh BBIYMCIATH
BEPOSTHOCTh C  HCIOJB30BAaHUEM TpapHUUECKUX  METOJIOB;
[PUMEHATh (POPMYJIBI CIOXKEHHS U YMHOXKEHHUS BEpPOSITHOCTEH,
KoMOWHATOpHbIE (akThl U (OpMYJIBl TPU PEUICHUH 337ay]
OLIEHUBATb BEPOSTHOCTU pEabHBIX COOBITHI; 3HAKOMCTBO CO
CIlydaliHBIMH  BEJIMYMHAMHU; YMEHHE NPUBOJIUTH IPHUMEPHI
[POSIBIICHUS. 3aKOHAa OOJIbIIMX YHCed B HPUPOJHBIX U
OOIICCTBCHHBIX SIBJIICHUSX;

- YMETb CBOOOIHO ONIEPUPOBATH MOHATHAMMU: CTEIEHB C LIEIbIM
MokaszatrejieM, KOPEHb HaTypalbHOH CTENEHH, CTENeHb ¢
pallMOHAJIBHBIM ~ IIOKa3aTeleM, CTeNeHb C JeWCTBUTENbHBIM
(BeIIeCTBEHHBIM ) TIOKAa3aTeJIeM, JIOTapu(M YnciIa, CHHYC, KOCHHY(J
U TAHT'€HC IPOU3BOJIBHOIO YHUCIIA;

- yMeTb CBOOOJHO ONEpUPOBaTh MOHATUSAMH: I'paduK (QYHKIUH,
oOpatHast yHKIUS, KOMIIO3UIHS (DYHKIMHA, THHEHHAs QYyHKIUS,

KBaJgpaTU4Has (QYHKIUS, CTerneHHas (QYHKIOUS C  LEJIbIM
[oKa3zaTejeM, TPUTOHOMETpUYECKHE  (QYHKIMH, OOpaTHbIQ
TPUTOHOMETPUYECKHE byHKLHNY, MOKa3aTeNbHas Y

norapudmuueckas QyHKINH; YMETh CTPOUTH IpaUKH (YHKIIHH,
BBINOJIHATH MPeoOpazoBaHmst rpaduKoB QyHKIHII;

- yMETb HUCIOJB30BaTh Tpaduku (QYHKIUNH I U3yUYCHUS]
[IPOLIECCOB M 3aBUCUMOCTEH IIPU PEUICHMM 3aJad U3 JPYTHX|
y4eOHBIX MPEIMETOB W W3 pPEaJbHOW JKHW3HM; BBIPAXKATH
(dbopMynaMu 3aBUCUMOCTH MEX]ly BETHUYUHAMU;

- CcBOOOJHO OIEpPUPOBATh MOHATHUAMH: YETHOCTh (YHKLUH,
MEPUOTUYHOCTh byHKIIH, OTPaHUYEHHOCTh byHKIMH
MOHOTOHHOCTh ()YHKIIMH, SKCTpeMyM (DYHKIUH, HauOojbliee U
HauMEHbIlIee 3HAYeHUS (QYHKIUM Ha [POMEXKYTKE, YMETH
MPOBOJIUTH HUCCIIE0BaHNE (DYHKIIUH;

- YMETh WCIIOJb30BaTh CBOWCTBA W Tpaduku QYHKIUNA i
pellleHNsT YpaBHEHMH, HEPAaBEHCTB M 3aJad C IapaMeTpaMu;)

n300pakaTh Ha KOOPJMHATHOW TIOCKOCTH MHOKECTBA PEIICHH
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YpaBHEHUI, HEPABEHCTB U UX CHUCTEM.

OK
YCTHYI0O U

KOMMYHUKAIIUIO
roCy/1apCTBEHHOM A3BIKE
Poccuiickoit  ®depeparuu ¢
y4eTOM 0COOEHHOCTEMH
COLIMAJIBHOTO M KYJIBTYPHOI'O
KOHTEKCTa MEXPEITUTHO3HBIX

05. Ocy1ecTBIATH

IMHCBbMCHHYIO

OTHOILEHUH, [IPUMEHATD
CTaHapThl
AHTUKOPPYILIHOHHOTO
[IOBE/ICHUS

Ha

B 00macTu 3¢TETHYECKOr0 BOCITUTAHUS:

- OCTCTUYCCKOC OTHOIICHHUE K MHPY, BKIIIOYas]

DPCTETUKY ObITa, HAYYHOTO W  TEXHUYECKOTO)
TBOpPUYECTBa, CIOPTAa, Tpyda U OOIICCTBCHHBIX
OTHOIIICHU;

- CIIOCOOHOCTH BOCIIPMHUMATD PA3IMYHBIE BU/IbI
HCKYCCTBa, Tpaaulliud W TBOPUYCCTBO CBOCTO W
OpPYTMX  HapoJOB, ONIYIIaTb  SMOIIMOHAJIHHOE
BO3/ICHCTBHE UCKYCCTBA;

- Y6G)KIIGHHOCTI> B 3HAYUMOCTHU MJI1 JIUYHOCTHA M|

o0miecTBa OTEYECTBEHHOTO M MHUPOBOTO MCKYCCTBA,
ATHUYECKUX KYJIbTYPHBIX TPaJuLUil U HapOJHOTO
TBOPYECTBA;

- TOTOBHOCTb K CaMOBBIPAKEHHUIO B Pa3HbIX BHJAX
UCKYCCTBAa, CTPEMJICHHE MpPOSBIATh  KayeCcTBA
TBOPYECKOM JINUHOCTH;

OBnazeHue yHuBepcalbHBIMU KOMMYHUKATUBHBIMU
IEUCTBUSIMU:

a) oO1IeHue:

- OCYLIECTBISATh KOMMYHHUKALlUM BO BceX cdepax
YKU3HH;

- pacrno3HaBaTh HeBepOalbHbIE CPE/ICTBA OOLIEHUS,
NOHMMATh  3HAUEHUE  COLUAIbHBIX  3HAKOB,
pacno3HaBaTh MPEANOCHUIKN KOH()JIUKTHBIX
CUTYaIlMi U CMsIT4aTh KOH(DIUKTHI;

- Pa3BEpHYTO M JIOTMYHO H3J1aratb CBOK TOYKY)

3pCHHS C UCIIOJIB30BAHUCM SA3BIKOBLIX CPCACTB.

- YMETh ONEPUPOBATh MOHATHUAMHU: CpEIHEe apUPMETUUYECKOE,
MeIuaHa, HauOoJIbIlee ¥ HAaWMEHbIIee 3HAYCHMS, pa3Max,
ncrepcHs, CTaHAapTHOE OTKJIIOHEHHE YHCIIOBOTO HAabopa;
yMEHHE W3BJICKaTh, WHTEPIPETUPOBATH  HWH(POPMAIHIO
NpEJCTaBJICHHYI0 B Ta0iuIax, Ha JuarpaMMax, rpadukax,
OTPaXXAIOUIYI0 CBOWMCTBA pEAIbHBIX MPOLECCOB U SBICHUM;]
MPEJCTAaBIATh MHPOPMALUIO C TOMOLIbIO TAOIHII M AHarpamm;
UCCIEOBAaTh CTAaTUCTUYECKUE JIAHHBIE, B TOM YHCIE O
MpUMEHEHHEM TpapUUECKIX METOIOB M AJIEKTPOHHBIX CPEJICTB;
YMETh ONEPUPOBATh MOHATHUSAMH: TOYKA, MpsSMasi, IIOCKOCTH,
POCTPAHCTBO, JBYTPAaHHBI YroJ, CKPELIMBAIOLIMECS MpSMBIE,
MapajuIeIbHOCTh M MEPIICHANKYISIPHOCTD MPSIMBIX U IJIOCKOCTEH,
YTOJ MEXy IPSIMBIMH, YTOJ MEXKIy IPSIMOU U INIOCKOCTBIO, YToJl
MEXIy IUIOCKOCTSMH, PAcCTOSIHHE€ OT TOYKH [0 IUIOCKOCTH,
paccTosiHUE MEXAY MPSAMBIMHU, PACCTOSIHUE MEKIY TUIOCKOCTSIMH;
- yYMETh UCHOJIB30BATh MPH PEHICHUH 33]a4 U3y4YeHHBIC (DaKTHI U
TEOpeMbl MJIAaHUMETPUHU; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKPYXKaIOIIero MUpa
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OK 06. TlposBnsaTh
rpa)TaHCKO- TATPUOTHYECKYIO
MO3UIUIO, IEMOHCTPUPOBATH
OCO3HAHHOE MMOBEJCHHE Ha
OCHOBE TPaJUIIMOHHBIX
O0IICUeTOBEYECKUX
[IEHHOCTEH, B TOM YHCJIE C
YIEeTOM rapMOHU3AINN
MEKHAIIMOHAIBHBIX U
MEXKPEITUTHO3HBIX OTHOIICHHIA,
[IPUMEHSITh CTaHIAPTHI
AHTHKOPPYIIIUOHHOTO
MOBE/ICHUS

- OCO3HAaHHE  OOY4YaIOIIMMHUCA  POCCUHCKOH
IpakJaHCKOW UIEHTHYHOCTH;

- LleJICHAIIPaBJICHHOE pasBuTHE BHYTpPEHHEH
[O3ULIMM  JIMYHOCTH HA  OCHOBE  JIyXOBHO-A
HPaBCTBEHHBIX IIEHHOCTEM HapoaoB Pocculickoy
denepanyy, HMCTOPUYECKUX W HAIMOHAIBHO-
KYJIbTYpHBIX TpaauLUi, (OPMHPOBAHUE CHUCTEMB]
3HaYMMBbIX LIEHHOCTHO-CMBICJIOBBIX
YCTaHOBOK, AHTUKOPPYILHOHHOTQ
MHUPOBO33PEHUS, IPABOCO3HAHMS, 3KOJIOIMYECKOH
KYJIbTYpPbl, CIIOCOOHOCTU CTaBUThb LEJIU U CTPOUTH
PKM3HEHHBIE TUIaHBI;

B yacTu rpaxjaHCKOro BOCIIUTaHUS:

- OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IIpaB |
00513aHHOCTEH, yBaXKEHUE 3aKOHA U TPABOIIOPS/IKA;

- NPUHATHE  TPAJUIUOHHBIX  HAIlMOHAJIbHBIX,|
001IEUeNIOBEYECKUX T'YMaHUCTUYECKUX "
JIEMOKPAaTUYECKUX [IEHHOCTEH;

- FOTOBHOCTh  TPOTHBOCTOSITh  WJEOJIOTUH
DKCTPEMU3MA, HaI[MOHAJIN3Ma, KceHo(poouu,
TUCKPUMHUHALIMKA TI0 COLUAIbHBIM, PEIUTHO3HBIM,
PacoBbIM, HALIMOHAJIBHBIM IPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO ICSTEIBHOCTH B
MHTEpPECax IpakJaHCKOro 0OIIEeCTBa, y4aCTBOBATH B
CaMOYIPaBJICHUU B o011eo0pa3oBaTebHOM
OpraHM3aly U JETCKO-IOHOIIECKUX OpraHu3aIsiX;
- YMEHHE B3aUMOJICHCTBOBaTh C COLUAIbHBIMY
WHCTUTYTaMU B COOTBETCTBUHU C UX (QYHKIUSAMHU H
Ha3HAYECHHEM;

- TOTOBHOCTb K TyMAaHHTApHOW M BOJIOHTEPCKON
NeSITeIbHOCTH; MAaTPUOTUYECKOTO BOCITUTAHMS:

- YMETb pelIaTh TEKCTOBbIE 3a/1a4M Pa3HBIX TUIIOB (B TOM YHCJIIE HY
NPOLIEHThl, JOJM U 4YacTH, Ha JABMXKEHHE, padoTy, CTOMMOCTH
TOBAPOB M YCIYyTr, HAJIOTH, 3aJa4d U3 OOJIACTH YIIpaBIICHHUS]
JIMYHBIMU M CeMEHHBIMM (PMHAHCAMM); COCTABJIATh BbIpa)KEHUS,
YpaBHEHHUs, HEPABEHCTBA U UX CHUCTEMBI 10 YCJIOBHIO 3aJauH,
Uccie10BaTh HOJIy4YeHHOE peleHue u OLIEHUBATHh
[1paB0II0I00HOCTh PE3Y/IbTATOB;

*yMeTb ONepupoBaTh IOHATUSAMU: ONpEEIEHUE, aKCHOMa,
TeopeMa, CIEJICTBHE, CBOMCTBO,  NpPU3HAK,  JI0Ka3aTeJIbCTBO,
[paBHOCHIIbHBIE (POPMYITMPOBKH; YMETh (POPMYITHPOBATH OOPATHOE
1 NpOTHBOMNONOKHOE  YTBEPXKAECHUE, IPUBOAUTE IPUMEPHI M
KOHTPIIPUMEPBI,  HMCHOJNb30BaTh  METOJ  MaTeMaTH4ecKOH
WHAYKIMKM; [POBOAUTH JIOKAa3aTeNbHbIE PACCYXKJIEHHUS IpH
pelieHnn 3a/1a4, OLEHUBATh JIOTMYECKYIO0 IPaBUIbHOCTH
pacCcyKJIeHU;

- *yMeTh CBOOOTHO OTIEpUPOBATH
10CJIE0BATENBHOCTD, apupmMeTHuecKas
reoMeTpuueckas — mporpeccus,  OeCKOHEYHO  yObIBaromias
reoMeTpUUEeCcKast IIPOrpeccust; YMETH 3aJlaBaTH
[10CJIEZIOBATEILHOCTH, B TOM YHCJE C MOMOUIbIO PEKYPPEHTHBIX
opmyu;

- *yMeTb BBIOMpATh MOAXOIAIIMNA METOJ JUIsl PELIeHUs 3a/1a4H;
- TNOHMMAaHHME  3HAYUMOCTH  MAaT€MaTMKH B  HU3y4YEHUY
[PUPOJHBIX U OOIIECTBEHHBIX IPOIECCOB U SBIEHUHN; YMETh
pacrio3HaBaTh NPOSIBICHHE 3aKOHOB MAaT€MaTUKH B HCKYCCTBE,
YMETb MPUBOAUTH NPUMEPhl MaTEMaTHYECKHX  OTKPBITUH
[POCCUICKON U MUPOBOM MaTeMaTHYECKOU HAYKH

IIOHATUAMU
nporpeccus,

c(hOPMUPOBAHHOCTh ~ POCCHICKOW  TPasKJaHCKOM
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OK 07. CogeiicTBoBath
COXPAHEHUIO OKPYKAOIIEH
Cpellbl, pECYpCOCOEpekREHNUIO,
[PUMEHSTH 3HaHUSI 00
M3MEHEHUHU KJIMMaTa,
MPUHINIB OEPEXKITMBOTO

WJEHTUYHOCTH, NIATPUOTU3MA, YBAKEHHUS K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTHU nepen PoauHown,
rOpJIOCTH 32 CBOM Kpai, CBOKO PoauHy, CBOM S3BIK U
KYJIBTYDY, IIPOLIOE u HaCTOsALIEE
MHOTOHAaLIMOHAJIBHOTO Hapoaa Poccuu;
- LEHHOCTHOE OTHOLICHHE K TIOCYIapCTBCHHbIM
CUMBOJIaM,  HMCTOPUYECKOMY U  IPUPOJHOMY
HACJICIUI0, IaMATHHKaM, TpaJuUusM HapOJIOB
Poccun, noctmxkenusm Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTHUAX U TPYAE;
- uJeiHas yOeKA€HHOCTh, FTOTOBHOCTb K CIIY>KEHHIO
n 3amure OtedecTBa, OTBETCTBEHHOCTb 3a €ro
cyab0y; OCBOCHHBIE 00yyaromuMucs
MEXIPEAMETHBIE MIOHATUS U YHUBEPCAJIbHbIE
yueOHble IelCTBUS (peryIsSTUBHbIE,
[I03HABATEJIbHbIE, KOMMYHUKATHUBHBIE);
- CIOCOOHOCTH ux UCIIOJIb30BAHHUS B
[MO3HABATEJIBHOW M COLMAIBHOW  IIPAKTHKE,
FOTOBHOCTb K CAMOCTOSITEJIbBHOMY IIJIAHUPOBAHUIO U
OCYULIECTBIICHUIO yueOHOI JIeSITeNIbHOCTH,|
OpraHuzany  y4eOHOro  COTpyJIHHYECTBA
[eJarornyecCKuMu pabOTHUKAMU U CBEPCTHUKAMH, K
Y4acTUI0O B IIOCTPOGHHH  WHAMBHUIYAJIBHOH
o0pa30BaTeNbHON TPAaeKTOPUH;
OBJIaJICHHE HaBbIKaMH Yy4eOHO-UCCIIEJOBATEIbCKOM,
[TPOEKTHOM U COLIMAIBHOM JIEATEIBHOCTH.

- HC IPpUHHUMATH HeﬁCTBHH, MMPUHOCAIINEC BpPC

OKpY>Karolleu cpere;
- yMETh NPOTHO3UPOBATH  HEOIATOMPHUSITHHIC
PKOJIOTUYECKHE TOCIEACTBUS MPEAIPUHUMAEMBIX]

NEWCTBUM, IPEIOTBPAIIATh HX;

ONEepUpPOBaTh MOHATUAMU: (YHKIHUS, HENpepbIBHAS
NpOM3BOJIHAs,  NEpBOOOpa3zHasi,  OMNpEeACICHHBIH
WHTErpai; yMeTh HaxoJIUTh IPOU3BOJHBIE 3JEMEHTAPHBIX
(yHKIMH, MCIIONB3YsI CIIPABOYHbIE MaTepHallbl; MCCIEA0BaTh B
[MPOCTEHIINX cllydasix (YHKIUM Ha MOHOTOHHOCTb, HaXOJUTH

- yMeTb
GbyHKIHS,

- pacliupUTh OIBIT ACATCIBHOCTH 3KOJIOT HYECKOH

HauOoJIbIIMEe M HAaWMEHbIIWE 3HAuYeHUs (YHKIMH; CTPOMTH
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[IPOU3BOJICTBA, 3PPEKTUBHO
NIECTBOBATh B YPE3BbIYANHBIX
CUTYaILUSIX

HaIpaBJICHHOCTH;
- paspabarhiBaTh IUIAH pEUICHHS MPOOJIEMbI ¢
YUETOM aHajn3a UMECIONIMXCS MAaTepPHATbHBIX |
HeMaTepUaIbHBIX PECypCOB;

- OCYIIECTBIISITh L[eJIeHANPaBICHHbII MTOUCK
MepeHoca CpeACTB M CIIOCOOOB  JICHCTBHS B
podeccuoHalbHYIO Cpeny;

- YMETh MEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO Ui
MPAKTUYECKYIO0 00JIaCTH KU3HEEATEIIbHOCTH;

- Tpeasaratb HOBBIE MPOEKTHI, OLICHUBATH UICH
[MO3UIIUU HOBH3HBI, OPUTHHAILHOCTH, TIPAKTHUECKOH
3HAYUMOCTH;

JaBaTh OIEHKY HOBBIM CHTYAIlHsM,
KOPPEKTUBBI B I€ITEILHOCTD, OLIEHUBAThH
- COOTBETCTBUE PE3YyIbTATOB LEIISIM.

BHOCHUTH

Fpa(bI/IKI/I MHOI'O4JICHOB C HUCIIOJIB30BaHHUEM arrapara
MAaTCMATUYCCKOIr0 aHaJiu3a;, IPUMCHATH MPOHU3BOAHYIO IIPH
PCHICHUU 3aga4 Ha JABMXKCHUC, peuaTtb IIPAKTUKOA

OPUCHTUPOBAaHHBIC 3a/ladyd HA HAWOOJbIIME ¥ HAUMCHBIIUE
3HAUCHUS, HA HAXOXKICHHUE MTyTU, CKOPOCTH U YCKOPEHUS;

- YMETh OIEPUPOBATH MOHSATHUSIMH: JIBUKCHHE B MPOCTPAHCTBE,
Mo00HBIE (DUTYPHI B MPOCTPAHCTBE; HMCIOIH30BATh OTHOIICHUE
MJIOMIA/ICH TMMOBEPXHOCTEH M 00BEMOB MOAOOHBIX (GUTYp IpH
pEIICHUH 33]1aY;

- YMETh BBIYUCIATH T€OMETPHUECKUE BEIUYMHBI (JUTMHA, YTOII,
TUTOIIA/Tb, 00BEM, TUTOMIA b TOBEPXHOCTH ), UCIIONB3YS H3yUCHHBIC
(OpMYJIBI 1 METO/TBI.
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2. CTPYKTYPA U IPUMEPHOE COIAEPKAHUE YYEBHOI'O ITPEJIMETA

2.1. O0beM y4eOHOM QM CHUIIMHBI/TIPeAMeTa U BUIbI Y4eOHOH padoThl

Bup yueoHoii paboThl O0bem yacoB
O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHIUTITTHHBI 188
BT. 4.
TEOPETHUECKOE 00yUeHHe 114
NPAaKTUYECKHUE 3aHATHS 68
B T. 4. IPO(eCCHOHATBHO- OPUEHTUPOBAHHOE COJICP>KAaHUE 15
IIpomeskyTouHas arrectanus (IK3aMeH)

2.2 TemaTuueckoe IJIAHUPOBAHHUE 110 MAaTEMATHKE

HanmeHnoBanue pa3zienoB U TeM Kon-60 uacoe | Koump.
pao.
1 kypc 188
1 cemecTp 84y, 4
IloBTOpEeHNe Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 14 1
Pa3nes 1. PazBuTHe NOHATHSA O YHCIIE B
Pa3znen 2. O6001menne NOHATHS CTEMEHH. 13 1
Paznen 3. ®yHkuum, UX CBOiicTBAa M rpauKu. 29 2
Paznen 4. OcHOBBI TPUTOHOMETPHH 30=23+7 23
2 cemecTp 104 u. 3
Pa3nen 4. OcHOBBI TPUTOHOMETPUH (TTPOIOJKEHNUE) 7
Pa3nes S. Hayana MaTeMaTH4€CKOro aHaIn3a 24 1
Pa3nes 6. MHTErpasibHOE HCYHCICHHE. 7
Paszgea 7. [IpsaiMble U JIOCKOCTH B IPOCTPAHCTBE 13
Pa3nes 8. KoopauHaThl M BEeKTOPbI B IPOCTPAHCTBE 7
Pa3nen 9. MHOTOrpaHHMKM M KPYIJible TeJia 20 1
Paznen 10. DsieMeHTHI TeOpUH BepOSTHOCTEH 8
Pa3znen 11. UToroBoe noBTOpeHue 12
IK3aMeH 6
Hrtoro 188 7
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2.3. Conep:xanue yueonoro npeanmera MATEMATUKA

Ne HaumenoBanue Conep:xanue yueOHOro MaTepuaJia 00 | Popmupyem
ypoKa | pa3/iesioB M TeM eM 4 | ble
n/n KOMIIeTEHIH
"
1 kypc (188.) =84+98+6 k3. 188
1-14 IloBTOpEHNE Kypca MAaTEeMAaTHKH OCHOBHOM IIKOJIBI 14u.
MaremaTuka B HayKe, TEXHUKE, SKOHOMUKE, HHHOPMAILIMOHHBIX TEXHOJIOTHSIX U 1
IloBTOpEHME. IIPAaKTUYECKON AesATeabHOCTH. Llenu u 3a1aun n3ydeHnss MaTeMaTUKH [IPU OCBOCHUHU OK 01, OK
14 4. cnenuansHocteit CII1O. 02, OK 03,
JleiicTBuS HaJl TTOJOKUTEIBHBIMU M OTPUIATEIBHBIMH YHCIAMH, C OOBIKHOBEHHBIMU U 2 OK 04, OK
JIECATUYHBIMHU APOOSMHU. 05, OK 06
JIeHCTBHS CO CTENEHsIMH, (OPMYJIbI COKPALICHHOTO YMHOKSHHS 2 IIK 1.1, IIK
ITpocThle NPOLIEHTHI, Pa3Hble CHOCOObI MX BHIYMCIECHHMS. 2 241IK 3.4,
Jlunelinble, KBa/paTHbIE, IPOOHO-JIMHEHHbIE YPAaBHEHMSI 1 HEPABEHCTBA 2 11K 4.3
Ilpogpeccuonanvno -opuenmuposannoe cooepircanue. 1
[TporeHThl B IpodeCCHOHATBHBIX 33]auaX TEXHOJOTHUECKOro MpouiIs
['eomeTpust Ha TIOCKOCTH. 1
Ilpogpeccuonanvno -opuenmuposannoe cooeprcanue 1
[TpakTHKO-OpHEHTHPOBAHHBIE 33a4U B KYpCE T€OMETPHUH Ha TNIOCKOCTH
KonTtpoJabHas padora Nel. BXogHON KOHTPOJIb. 1
15-19 Pasznen 1. PazBuTHEe NOHATHS 0 YHCJIE. 54,
[enble u parMoHaIBHBIC YHCTIA. 2 OK 03,
Temal.l. =
. HppaunroHanbHble ynciia. JIeMCTBUTEIbHBIEC YUCTIA 1 OK 04, OK
JlelicTBUTEILHBIE =
anena. S [TpubnmxeHHbl 3HaYeHUs BenuuH. CTaHIapTHBINA BUJT YHCIIA. 2 07
20-32 Pa3nea 2. O0001ieHNe NOHATHS CTENCHU 13 4.
Tema2.l. ApubmeTnuecknii KOpeHb HATYpaJIbHOM CTENEHH. 3
Creneny u xopuu. | CreneHb ¢ pallMOHAIbHBIM IIOKA3aTEIICM. 3 OK 01, OK
13 4. Pemienve ypaBHeHuii Buaa X" = a 2 02, OK 03,
HppaimoHanbHble ypaBHEHUS 2 OK 05, OK
[IpeoOpa3zoBanue BeIpaXEHUH, COIEpKAINX KOPHU U CTCTICHU 2 07
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\ Konumponvnas paboma No2. | 1
33-61 Pa3nen 3. DyHKUMHU, HX CBOHCTBA M TpadpuKku 29 v,
Tema 3.1. YucaoBasa | Yucnosas Gynkuus. CrnocoOsl 3aganus. I'paduk GyHKmm. 1
bynkuus, eé IIpodeccrnonaibHO -OPHEHTHPOBAHHOE COJACPKAHUE. 1 OK 01, OK
cBoiicTBa. 6 4. Onucanue Npou3BOACTBEHHBIX MPOIECCOB C MOMOIIBIO (PYHKIMHA U MX TpaduKoB 02, OK 03,
CgoiicTBa ¢yHKIMH. MOHOTOHHOCTb, YETHOCTD, IEPUOIMYHOCTE. Bo3pacTanue, 2 OK 05, OK
yObIBaHUE, TOUKH 3KCTPEMYMA. 07,11K 4.3
IMpodeccnonaIbHO -OPUEHTHPOBAHHOE COAEPKAHME. 1
OyHKIIMOHATBHBIE 3aBHCUMOCTH MEX1y BETMUMHAMHE JAPYTHX YI€OHBIX JUCHIUIUINH, B
peallbHBIX MPOLIECCaX U SIBICHUSX.
UccnenoBanue GyHKIIUN. 1
Tema 3.2. [TokazarenpHas hyakums. Onpexnenenue GyHKINHU, €€ CBOHCTBA U TpaduK. 2
IToka3zarenbHast IIpodeccrnonabHO -OPHEHTHPOBAHHOE COJIEPKAHME. 1
¢pyHkuus. [TpuMeHeHne oKa3aTenbHO PyHKIMH U e€ rpaduka B MPOPHUIBHBIX JUCIUILUIMHAX. OK 01, OK
9u. [Toka3zarenpHbBIC YpaBHEHHUSL. 2 02, OK 03,
[Toka3atenabHbIC HEPABEHCTBA. 2 OK 05, OK
CucreMbl IOKa3aTeIbHBIX YPABHEHHUI U HEPABEHCTB. 1 07
Koumponvnaa paboma Ne 3 «lloxazamenvnasn gpynkyusny 1
Tewma 3.3. Jlorapudmel. 2
Jlorapupmuyeckas: | CBoiicTBa JOrapuQmos. 2
byHKuus. Jecsatuunble 1 HaTypalibHbIe Jorapu@msl. [IpeodbpazoBanus norapupMuyecKux 1
144. BBIPAKEHHMN.
Jlorapugmuueckas pyHKIus, €€ CBOWCTBA U TpaduK. 2
IpodeccnoHaIbHO -OPMEHTHPOBAHHOE COAEPKAHME 1
Jlorapugmsl B npuposie u Texnuke. Jlorapupmudeckas cnupains. E€ maremaTnueckue
CBOMCTBA.
Pemenue norapupMuuecKux ypaBHeHUN U HEPABEHCTB. 4
Obobwarowuti ypox 1
Konmponsnaa paboma Ne 4 «Jlocapughmuyeckas pynxyusy 1
62- 91 Pa3nea 4. OcHOBbI TPMTOHOMETPHH 30 u.
Pagmannas Mepa yria. BpamiarenpHoe TBHKCHHUE. 3
Ornpezenenre CUHYca, KOCUHYCa, TAHT€HC U KOTAHTE€HC YHCIa. 2 OK 01, OK
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Tema 4.1 3HaKU CHHYCa, KOCUHYC, TAHT'€HCA. 1 02, OK 03,
Tpuronomerpuveck | TpUroHOMETPUYECKUE TOXKICCTBA. 3 OK 04, OK
ue popmyasnt. 144. | Cunyc, KOCHHYC, TAHT€HC YIJIOB X U -X 1 05
DopMyIbl IPUBEICHUS. 2
[TpuMeHeHne OCHOBHBIX TPUTOHOMETPUYECKUX POPMYII K IPeoOpa3oBaHUIO BRIDAKEHHHA. | 2
Tema 4.2 ApKcuHyC, apKKOCHUHYC U apKTaHI'€HC 2
Tpuronomerpuyeck | PemeHue npoCTeHIIMX TPUTOHOMETPUUYCCKUX YPAaBHEHHH. 5
He ypaBHeHH Pemenne TpUroHOMETPUYECKUX YPAaBHEHUM. 2
9u.
Tema 4.3 Tpuronomerpudeckne GyHKINU cUHYC U KocuHyc. CBoiicTBa M rpaduk. 3
Tpuronomerpuveck | Tpuronomerpuueckuasi GyHKIuu TaHrenc. CBoHCTBa U rpaduk. 2
ue QyHKUMH. Koumponsnan paboma Ne 5 1
7 4.
IIpodeccnoHaIbHO -OPMEHTHPOBAHHOE COACPKAHUE 1
Vcnonb30BaHue CBOMCTB TPUTOHOMETPUYECKUX (PYHKIMH B IpodecCHOHATIbHBIX 3aj1auax.
92-115 Pa3nea S. Hayana MaTeMaTH4eCcKOr0 aHaIu3a 24 4.
Tema5.1 [Tpupamenne ¢pynkuuu. [TonsiTve 0 mpon3BoAHON (QYHKIUU 2 OK 01, OK
IIponssBoanas I[IpaBua BEIYMCICHNS IPOU3BOIHBIX. 3 03, OK 04,
¢yHKuuu. ITpousBosHas cnoxHoU QyHKIMH. [Ipon3BOIHBIE TPUTOHOMETPUYECKUX (YHKIUH. 2 OK 06,
144. ITpuMeHeHne HenpepbIBHOCTH. METOI MHTEPBAJIOB. 3 OK 07
I'eoMeTpHUYECKHI CMBICI IPOU3BOJAHON. MeXaHM4eCKUI CMBICI TPOU3BOJHOM 2 JIK 1.1
IIpodeccnoHaIBHO -OPHEHTHPOBAHHOE COACPKAHMUE [IK 2.4,
[TpumeHneHue (pU3MUECKOTro CMbICIA IPOU3BOIHOM NP pelIeHUH MPodecCnOHaTbHBIX 2 IIK 3.4
3ajad.
Tewma5.3. Boszpactanue u yObiBaHue QyHKIHH. 2
IIpumenenns OKkcTpeMyMbl (PYHKIHU. 2 OK 01, OK
NPOU3BOAHON K [TpyuMeHeHne MPOU3BOJHON K MOCTPOSHHIO TpaduKOB HYHKITMH 2 03, OK 04,
HCCJIETOBAHHIO Haubonpiiee u HanMeHblee 3HaueHus GyHKiuu. Touku nmeperuda. 1 OK 06, OK
byHxumi IIpodeccnoHaIbHO -OPHEHTHPOBAHHOE COACPKAHHE 1 07
104. HaxoxeHne onTuMaabHOro pe3yibTaTa ¢ MOMOIIBI0 TPOU3BOIHON B MPAKTHUYECKUX
3aJ1a4ax.
Obobwarowutl ypox. 1
Konmponwvnas paboma Neb 1
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116-122 Pa3nen 6. UnTerpanbHoe ncyucjieHue 7 4.
Tema Ornpepenenne nepBoodpasHoir. OCHOBHOE CBOHCTBO MEPBOOOPA3HOIA. 2
6.1.IlepBoodpasnas | Tpu npaBuiia HAXOXKJICHHUS IEPBOOOPA3HOM 1 OK 01 OK
U MHTerpaJ. ITiomaip KPUBOJIMHEHHOM TPANIEIIMH W MHTETPAJL. 2 02 OK 03
7 u. Unrerpan. ®opmyna Hetotona —Jleii6uuna . 1 OK 10 IIK
241K 3.4
IIpodeccnoHaAIBbHO -OPHEHTHPOBAHHOE COACPKAHME 1
[TpumeHneHue onpeaenéHHOro MHTErpajia Juisl pelieHus npoQeccuoHaIbHBIBX 3a/1a4.
123-135 Pasnen 7. [IpsiMble B JIOCKOCTH ¥ MPOCTPAHCTBE 134
Tema 7.1.IIpsamblie B | [Ipenmer crepeomeTpun. AKCHOMBI cTepeoMeTpun. HeKoTophie CIeACTBUS U3 aKCHOM. 2
IUIOCKOCTH B B3auMHoe pacnonoxkeHue npsMbix B mpoctpaHcTBe. CKpelmBaromuecs npsMole. Yol 2
NPOCTPAHCTBeE. MEXIY JIBYMs MPSMBIMHU. OK 01, OK
13 u. Terpasip u napaymienenunen. 3a1a4d Ha IOCTPOSHUE CEUCHMUII. 2 03,
[lepniengukynspHble npsiMble B IpocTpaHcTBe. [lapamiensHbie npsiMble, 2 OK 04, OK
NEePIEHANKYIISIPHBIE K IIIOCKOCTH. [IprU3HaK nepneHauKyIspHOCTH IPSIMOM U IJIOCKOCTHU 07
PaccTosiHMe OT TOUKH 110 mIockocTu. Teopema o Tpex nepneHuKyspax 1
Yros Mexay NPsIMOM M INIOCKOCTBIO. JIBYIpaHHBIN yroJl 1
IIpssMOYTONIBHBIN MTapalIeICIUuIIE] 2
IIpodeccnoHaNBHO -OPHEHTHPOBAHHOE COACPKAHME 1
[TapannenbHble, NEPIEHIUKYISIPHBIE U CKPEIIMBAIOIINECS IPSIMbIE B TIpodeccuu
136-142 Pasnean 8. KoopauHaThl H BEKTOPBI B IPOCTPAHCTBE 7 4.
Tema 8.1. ITonsiTue BekTOpa B npocTtpaHcTBe. ClI0)KEHUE U BBIUNTAHUE BEKTOPOB. Y MHOKEHHE 2 OK 02 OK
JdexkapToBbl BEKTOpa Ha YUCJIO. 03 OK 09IIK
KOOPAMHATHI M Kommunanaphsie Bektopsl. [IpaBuio napamienenunena. Paznoskenue BeKTopa o TpéM 2 1.11IK 2.4
BEKTOPHI B HEKOMIIJIAHAPHBIM BEKTOpaM I[IK 3.4 IIK
NMPOCTPAHCTBE. BBeneHune nekapToBbIX KOOPAUHAT B IPOCTpaHcTBe. KOOpAMHATHI TOUKM U KOOPAUHATHI 2 4.3
74. BEKTOpA.
IIpodeccnoHaIbHO -OPMEHTHPOBAHHOE COAEPKAHME 1

KoopauHaTsl 1 BEKTOpPHI B PO ECCHOHATBHBIX 3a1auax
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143-162 Pa3znen 9. MHOrorpaHHUKH U KpyIJible TeJa 20 4.
Tema 9.1. ITousitue MuHororpannuka. [Ipusma. 3
" OK 01, OK
Mmuororpannuku. | [Mupamupa. [lpaBuinbHas nupamMuia. yceu&HHas. 2 04
7 4. [TpaBuJIbHbIE MHOTOIPaHHUKH. 2 '
Tena Bparenus 1 OK 06,
pat OK07
Tema 9.2. Teaa [Tonsitue nunuuApa. [1omaas nOBEpXHOCTH HUIMHAPA. 2
BpalleHusl. ITousitue konyca. I1moniaas MNOBEpXHOCTHU KOHYCA. Y CEUEHHBIN KOHYC. 1 OK 01, OK
6 u. Codepa u map. 1 04,TIK 3.4
[1K4.3
IIpodeccnoHaIbHO -OPHEHTHPOBAHHOE COACPKAHUE 1
MHororpaHHuKH B MpogecCHOHANBHBIX 3a/1a4ax
Tema 9.3. O0BeM IpsIMOYTOJILHOTO Mapajuienenumnena. Pemenue 3amaq 2
. > OK 01, OK
O0bémbI TeJ1. O0beM npsiMoii TPU3MBL U IWIIMHApA. Perenue 3agau 2 04
7 4. O06bém mapa u mwiomaas cepsl. Pemenue 3amad. 1 OK 0 6’ OK7
ITpodeccrnonaIbHO -OPUEHTHPOBAHHOE COJAEPIKAHME 1 ’
Peniennie npakTUKO-OPUEHTHPOBAHHBIX 3a/1a4 HAa PacyéT 0ObEMOB.
Koumponvnaa paboma NeTl 1
163-170 Pa3nea 10. 1eMeHTBI TEOPHH BEPOSTHOCTEH. 8u.
Tema 10.1. Co0bITuSl, BEPOSTHOCTD COOBITHSL. 3
OnemenTnbl Teopun | CriokeHUE U YMHOXKEHHE BeposTHOCTe!. [IoHATHE 0 HE3aBUCUMOCTH COOBITHI 3 OK 02, OK
BEPOSATHOCTEH. Pemenue 3amad no Teopuu BEpOATHOCTEN 2 03, OK 05
8y K 1.1
171-182 Pa3zpnen 11. UToroBoe noBropenue
12 .
JK3aMeH | 6 4.
utoro | 188
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3. YCJIOBUA PEAJIM3ALUU ITPOI'PAMMBI ITIPEJIMETA

3.1. TpeOoBaHMsA K MMHUMAJIbHOMY MaTepPHAJbLHO-TEXHHYECKOMY 00ecneYeHn 0
Hannuue yueOHoM ayauTopuun
« Maremarukay.
3.1.1. Obopyoosanue yuebHoU ayoumopuu.
- II0CaJOYHBIE MECTa [10 KOJIMUYECTBY 00ydaroImuxcs,
- pabouee MecTO IpernoaaBaress,
- JI0CKa KJIacCHasl,
- KOMIUIEKT y4eOHO-HaIJIAIHBIX TOcoOMii 1o « MaremaTuke»
- Ta0JIMIBI U IJIAKATHI 110 TEMaM,
- mKad CeKUMOHHBIN AJIS XpaHEHHs] 000pYyOBaHMUS,
- CTEH]I KCIIO3UI[UOHHEIN,
3.1.2. Texnuuecxkue cpeocmea 00yueHus.
- KOMIIBIOTEP C JIUIEH3UOHHBIM POrPaMMHBIM O0ECIIEUEHUEM .
- UHTepakTUBHAS KOMIUIEKC C BBIUMCIUTEIBHBIM OJIOKOM U MOOWIBHBIM KperieHneM «SMART-2758»
3.2. UndopmanuonHoe odecriedenne 00yueHusl.
OcHogHble UCMOYHUKU:
1 1. Anumos II.A. u ap. Anrebpa u Hayana ananuza. 10 (11) k1. — M., 2015.
2.Atanacsn JI.C., bByty3oB B.®., Kanomues C.b. u np. 'eomerpus (6a30Bblii 1 yriyOnEHHBINA YPOBHH).
10-11. - M., 2016.
JlononnumensHule ucmo4HuKu:
2. MopaxoBuuA.I'., Cemeno [1.B. AnreOpa u Hauana ananmza 10- 11 knace.-M.: «lIpocsemenue»,2017
3.bammakoB M. . Matemaruka: yueOHuk (Juia yupexaenuii CI10)— M.: «KunoPyc», 2017.
4. bammakoB M.U. Maremaruka. 3agauauk :y4e0. mocoOue /st 00pa3oBaT. yUpEKISHUM Had. U CPe/.
npod. obpazoBanus. — M.: UL « Akanemus», 2013.
5.bammakoB M.U. Maremaruka: yueOHuk 11 10 knacca (6a3oBsblif ypoBenb)— M.: UL « Akanemus»,2012

6.bammmakoB M.M. Marematnka: yaeOHuK st 11 kimacca (6a3oBsiit ypoBens)— M.: U1 « Axagemus»,2012

7.bammakoB M.M.Marematuka. 1 1knacc.Coopuuk 3agau-M.: U1 «Axagemusn»,2012
Jludakmuueckue mamepuainsl :
1. .M. Ugnes, C.M. Caaksn, C.U. [lIBapuOypa .JlnmakTudyeckne MaTepuaisl 1o aaredpe v HadyajaaM aHajn3a
st 10 knacca — M.: [Ipocsemenne, 2003.
2. .M. Usnes, C.M. Caaksu, C.W. llIBapidypa JunakTudeckue MaTepuasl 1o ajaredpe U Hauajgam aHajin3a
st 11 knacca — M.: [Ipocsemenune, 2008.

3. A. [1.LEpmoBa, B.B. I'ono6opoarko CamocTosiTenbHBIE U KOHTPOJIbHBIE PA0OTHI 1O anredpe u Hadajaam
a"anm3a g 10-11 kmaccos — M.: MJIEKCA,2005.

4. JL.1.3BaBuy, JL.A. lnanoynuk , b.B. Kozynun KoHntponbHble u npoBepodHble paboThl no anredpe 10
kiacc-M.:Ipoha,2005
Ilepeuenv Hnmepnem-pecypcog:

1) http://www.exponenta.ru/educat/links/l educ.asp#0 - TTosie3HbIC CCHUIKM HA CAWThI MATEMATHYECKOM
1 00pa3oBaTeNbHON HAIMIPABICHHOCTH: Y4eOHbIE MaTePUAITbI, TECThI

2) http://www.fxyz.ru/ - IaTepakTHBHBIH CIIPaBOYHUK (POPMYJI U CBEJCHUS 110 aireope,
TPUTOHOMETPHH, FEOMETPUH, (DU3HUKE.

3) http://maths.vfal.ru - CnipaBouHrK coaep>KUT MaTepHa o MareMatuke (apupmeruka, areopa,
reOMETpPHsl, TPUTOHOMETPHS).

4) allmatematika.ru - OcHoBHBIE hOpMYIIBI 11O ANITEOPE H TEOMETPUH: TOXKICCTBEHHBIC
npeoOpa3oBaHusl, IPOTPECCUH, TIPOU3BOAHASL, CTEPEOMETPHS U ITPOY.

5) http://mathsun.ru/ - Uctopus matemaTuku. buorpaduu BeTMKIX MaTeMaTHKOB.

6) www.fipi.ru
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7)  www.ege.moipkro.ru

8) www.edu.ru

9) www.lseptember.ru

10) www.mioo.ru

11)http://bymath.net - "Bcst anemenTapHast MaTemaTuka'.
12)www.egetrener.ru - Era-tpenep. Bugeo ypoku 1o marematuke.
13) www. fmclass.ru - O6pa3zoBarenbHblii mopran "®u3 -mMat Kimacc'.

14)www.college.ru - paznen "OtkpsiToro kouiemka" - "Maremaruka'.

15) www.shevkin.ru - mpoekt "Maremaruka. [lIkona. Byayee".
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4. KOHTPOJIb ! OLIEHKA PE3YJbTATOB OCBOEHUA YYEBHOM JUCHUILINHBI

4.1. KoHTpoib W OleHKa pe3yJbTaTOB OCBOCHHUS Y4YeOHOHl MHUCUUIUIMHBI OCYILECTBISETCS

npenoaaBaTreyicM B MPOLECCC MPOBCACHUA MPAKTHYCCKUX 3aH$ITI/II71, TCCTUPOBAHHA, KOHTPOJIBbHBIX pa60T, a
TaKXE B XO€ BBIITOJTHCHUS O6y‘IaIOH_[I/IMI/IC${ HHAUBUAYAJIIbHBIX SaﬂaHHﬁ, HCCHeﬂOBaHHﬁ.

Pe3yabTarsl 00yyeHus
(ocBOeHHBbIE YMEHHSl, YCBOEHHbIE 3HAHMS)

®opMBbI M METOAbI KOHTPOJIS ¥ OLleHKH
pe3yJabTaToB 00y4eHHsl

AJITEBPA
AOJIKEH YMETh!
® BBHINOJHATH apUPMETHYECKHE ACUCTBHUS Hal

YHCIIAMH, HAXO/IUTh PUOJINKCHHBIC
3HAUEHUS] BEIUYMH W  TOTPEITHOCTH
BBIYHCIICHUH (abcomroTHas u
OTHOCUTECIIbHAS); CpPaBHUBATh YHCIIOBHIC
BBIPA)KCHUS;

® HAXOJWUTh 3HAUCHHWS  KOPHS,  CTCIICHH,
Jgorapudma, TPUTOHOMETPHUYECKHIX
BBIDOXXCHUI HA OCHOBE OIpeAeIcHUS,

MIOJIb30BATHCS TPUOIIMKEHHOW OIICHKOH TpH
IIPAKTUYECKHUX PACUETaX;
®  BBINOJHATH NPe0oOPa30BaHUs BbIPAKEHUN

DOyHKIUH U rPpapuKu

® BBIUMCIIATH 3HAU€HUE (QYHKIUHU O 3alaHHOMY
3HAQYEHUI0 AapryMEHTa TMpH  Pa3IMYHBIX
crioco0ax 3ajjaHus (PyHKIHH;

® OIpeleNsITbh OCHOBHBIE CBOMCTBA YHCIIOBBIX
GyHKIME,  WUIIOCTpUpOBAaTH  UX  Ha
rpadukax;

e CTpouTh TpaduKd M3YYEHHBIX (QYHKIU,
WUTIOCTPUPOBATh 1O TpaduKy CBOICTBa
3JIEMEHTApHBIX (QYHKIMIA;

® CNONB30BaTh  MOHATHE  (DYHKUMH  JUIS
ONMHUCAHUS ©  aHajiu3a  3aBUCUMOCTEN
BEJINYHH;
Hauyana MaTeMaTHYeCKOro aHAJIN3A

® HaXOAuUTh  NPOU3BOAHBIE  AJIEMEHTAPHBIX

byHKIINI;

® 1CMOJIb30BAaTh NPOU3BOAHYIO JUISI W3YYEHHUS
CBOMCTB (YHKIMI U OCTPOEHHUS I'paUKOB;

® T[PUMEHSTh MNPOU3BOJHYIO JJsi MPOBEACHUS
OpUOJIMKEHHBIX  BBIYMCICHUH,  pelaTh
3ajjaud  NPUKIAJHOTO  XapakTepa  Ha
HaXO0’KJICHHE HAauOOJIBIIETr0 U HAUMEHBILETO
3HA4YEHUS;

® BBIUUCIIATH B NPOCTEHIIMX CIIy4asX IUIOIIAIH
u 00BEMBI C HCII0JIb30BaHUEM
OIpENIENIEHHOr0 HHTETpaa;

TKywyuii KoHmpob: VHIUBUIYaIbHOE
BBITIOJIHEHUE KapTOUEK-3aJaHUH, BBIMIOJTHEHUE
yIpaXHEHHUH B X0J1€ IPAKTUYECKOI pabOTHI.
Ilpomesrrcymounwiit KOHmpo/iv:

CamM. pabota, TecTUpOBaHHE, YCTHBIN OIPOC
Pybescnulit KOHmMPO.1b: KOHTPOIbHAS padoTa.

Texyuwyuit KOHmpo1b: VHIUBUTYaTbHOE
BBINIOJIHEHUE KapTOUEK-3a/laHuH, BBIIIOJIHEHNE
yIpaXHEHHUH B X0J1€ TPAKTUYECKOM pabOTHI.
Ilpomesrrcymounwiit KOHmpoiv:

Cawm. paboTa, TeCTUpOBaHHE, YCTHBIN OIPOC

Texywyuii Konmpoas: VHINBUAYAIbHOE
BBINOJIHEHNE KApTOUEK-3a/I1aHUH, BBIITOJIHEHUE
yIpaXHEHUH B X0J1€ IPAKTUYECKOM pabOTHI.
Ilpomesicymounvtit KOHMpoOJib:

CamM. pabota, TeCTUpOBaHHE, YCTHBIN Onpoc
Pyéestcnbiit Konmpoap: KOHTPOJIbHAS paboTa.

Texywuit Konmpoap: VHIUBUYaIbHOE
BBIITOJIHCHHUEC KapTOqu-3aHaHHﬁ, BBITIOJTHCHUC
YIPOKHEHHUH B XOJI€ TPAKTUICCKON paOOTHI.
Ilpomesicymounolii KOHmMPOb:
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peliCHUs MPUKIAAHBIX 3aJdad4, B TOM YHUCIC
COHaJIbHO-3KOHOMHNYECCKUX U (bl/I3I/I‘IeCKI/IX,
Ha HAWOOJIbIINE WM HAaUMEHbBIINE 3HA4YCHUA,
Ha HaXO0XICHUE CKOPOCTU U YCKOPCHUA.

YpaBHeHus1 M HEpaBEeHCTBA

pemiatb ~ palMOHAJIbHBIE,  IOKa3aTeJIbHBIC,
jgorapupMuyueckue, TPUTOHOMETPUUYECKUE
ypaBHEHUs, CBOJASIIMECS K JUHEHHBIM H
KBaJIpaTHbIM, a TaKkKe aHaJIOTHYHbIe
HEPaBEHCTBA U CUCTEMBI;

UCIIOJIb30BaTh IpauuecKuil METON pEeIICHUS
YPaBHEHUI U HEPABEHCTB;

n300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH
pelleHus: ypaBHEHH, HEPaBEHCTB U CUCTEM
C ABYMSI HEU3BECTHBIMH;

COCTAaBJISITh W  pellaTh  ypaBHEHUs U
HEPABEHCTBA, CBSA3BIBAIOIINE HEU3BECTHHIC
BEIIMYMHBI B TEKCTOBBIX (B TOM YHCIIE
MPUKIIAIHBIX ) 3a/1a4ax.

JUTSI TOCTPOCHUS M UCCIIEOBAHUS IPOCTEHIIINX

MaTeMaTUYECKUX MOJEIECH.

Teopus BeposiTHOCTEH

BBIUMCIIATH B NPOCTEHIIMX  CIydasx
BEPOSITHOCTH COOBITHI Ha OCHOBE IOJICUETa
YHCJIa UCXOIOB;

JUISl aHAQJIA3a PEaJbHBIX YHUCIIOBBIX JIaHHBIX,

IPEJICTaBICHHBIX B  BHJE  JUarpamm,
rpadukos;
aHaiM3a  MHQOpPMAIMM  CTaTUCTHYECKOIO
XapakTepa.

TEOMETPUA

pacmo3HaBaTh Ha YepTEkKaxX U MOJCIIAX
MIPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHUTH
TpeXMEepHbBIE OOBEKTHI C UX OMHCAHUSIMU,
M300paKCHUSIMU;
OIMMCBIBATH B3aMMHOC PACIIOJIOKCHHUE IIPAMBIX
U TUTOCKOCTEH B TPOCTPAHCTBE,

AQHAJIM3MPOBAaTh B  MPOCTEMIIHX  CIydasx
B3aUMHOE  DAaCIOJOXKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

n300paxaTb OCHOBHBbIE MHOTOIPAaHHUKH U
KpPYyTJIble TeJa; BBIMOIHATh YEPTEHKH I10
YCIIOBUSIM 3aJ1ay;

CTPOUTH MPOCTEHIINE CeueHUsI Ky0a, IPU3MBL,
MUPAMHU/IBI;

Cawm. paboTa, TeCTUPOBAHHUE, YCTHBIN OMPOC
Pyéestcnbiit Konmpoap: KOHTPOJIbHAs paboTa.

Texyuwyuit KOHmpo1b: VHIUBUTYaTbHOE
BBITIOJIHEHHE KapTOYEK-3a/1aHUM, BHITTOJTHEHHE
yIpaXHEHHUH B X0J1€ TPAKTUYECKOM pabOTHI.
Ilpomesrrcymounwiit KoHmpoiv:

CamM. pabota, TeCTUpOBaHHE, YCTHBII OMPOC
Pybestcnulit KOHmMPoO.1b: KOHTPOIbHAS padoTa.
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pemiaTh TUIAHUMETPUYECKHE M TPOCTEHIIIHe
CTEPEOMETPUYCCKHUE 3a1a9l Ha HAXOXKICHHUE
TEOMETPHYECKUX BEIUYHMH (IUIMH, YTIIOB,
rIomaaei, o0beMoB);

HUCIIOJIB30BAaTh Ipu pPEIICHUN

CTEPEOMETPUUYECKUX 3aja4
IUTAaHUMETpUYecKHe (aKThl U METO/IBI;

IIPOBOAUTE JOKA3aTCIIbHBIC PACCYXICHUA B

XOJIC peIICHHMS 3a/1a4;

JUISt HCCIIEIOBAHUS (MOJeTMPOBAHMS )
HECJIOKHBIX MPAKTHYECKUX CHUTyallMid Ha
OCHOBE H3YYCHHBIX (OPMYJT U CBOWCTB
duryp;

BBIYMCIIEHHS 00BEMOB H IIomanei
MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPH
pEIICHHH TPAKTUYSCKUX 3a7ad, WUCIOJb3Ys
OpH  HEOOXOJMMOCTH  CHPAaBOYHHKHA M
BBIUHCIIUTEILHBIC YCTPOMCTBA.

JIoJI7KeH 3HATD:

3HaYCHWE MAaTeMaTUYeCKOW HayKH s
peleHys 3aJa4, BO3HUKAIOIUX B TEOPUH U
NpaKkTUKe; MIMPOTY U B TO K€ BpeMs
OTPaHUYEHHOCTh IPUMEHEHUS
MaTeMaTHYECKUX METO/JOB K aHalu3y |
UCCIICIOBAaHUIO TIPOLIECCOB U SIBJICHUH B
IpUPOJIE U OOIIECTBE;

3HaYeHWE  TMPAKTUKK W BOIPOCOB,
BO3HHMKAIOIIUX B caMOW MaTeMaTHKe s
dbopMupoBaHUS " pa3BUTHS
MaTeMaTHYECKOW HayKH; UICTOPUIO Pa3BUTHUS
TIOHATHS YHCIIA, CO3J]AHNS MaTEMATHIECKOTO
aHamu3a, BO3HMKHOBEHHMS M  pPa3BUTHUSA
TeOMETPHH;

YHHUBEPCAJBHBIN XapaKkTep 3aKOHOB JIOTUKU
MaTeMaTHYECKUX paccyKaeHuH, ux
NPUMEHUMOCTh ~ BO  BceX  00yacTsax
4eJI0BEYECKOH 1 TebHOCTH;
BEPOSTHOCTHBIM  XapakTep  Pa3JIMYHbIX
MPOLIECCOB OKPY>KAIOILIETO MUPA.

4.2. XapaKkTepUCTHKA OCHOBHBIX BH/IOB J1€SITE€JIbHOCTH

Paznen | XapakrepucTuKa OCHOBHBIX BH/IOB JeSIT€JILHOCTH HA YPOBHE YU4eOHBIX
AeHCTBHH.
¢ BBINOJHATH apUPMETHUYCCKHE IEHCTBUS HAJ YHCIAMH, COYeTas YCTHBIC H
Anredpa MUCbMEHHBIE NPUEMBI;
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®  HAXOAUTh NPUOIMKCHHBIC 3HAYCHMS BEJIMYMH M MOTPEIIHOCTH BBIYUCICHUMN
(abconroTHast 1 OTHOCHUTEIIbHAS ); CPABHUBAThH YHCIIOBBIC BBIPAKEHUS,

® HAXOAMTh 3HAUEHUSA KOpPHS, CTENEHHU, Jiorapudpma, TPUTOHOMETPUUECKUX
BBIPQKEHUII Ha OCHOBE OIPEJAEICHUsS, HCIONB3Ysl TMPH HEOOXOAMMOCTH
MHCTPYMEHTAJIbHbIE CPEJICTBA; MOJIb30BAaThCS MPUOIMKEHHON OLEHKOH IMpH
IPAKTUYECKUX PACUETAX;

e BBINOJHATH IPE0OPA30BAHNUS BBIPAKCHHN, IPUMEHSIS (POPMYIIbI, CBI3aHHBIE CO
CBOWCTBaMH CTETECHEH, TorapupmMoB,
TPUTOHOMETPUUECKUX (YHKIIHIA;

HCNOJb30BATh NPUOOpPeTeHHbIe 3HAHUSL M YMEHHMsI B MNPaKTHYeCKOH

AeATeJIbHOCTH U NMOBCeIHEBHOM KU3HU !

-JUIA TIPAKTHYECKUX pacueToB Mo (opMmyiam, BKIOYas (GOpMyIbl, colepKaiiue

CTENEeHH, PAIUKAIbI, JOrapu(MbI U TPUTOHOMETpUYECKUE (PYHKIIUU, UCTIONB3YS IIPU

HEOOXOJUMOCTH CIPAaBOYHBIE MaTepualbl M MPOCTEUIINE BBIYMCIUTEIbHbBIC

YCTPOUCTBA.

PasBurne
MOHATHSA O
qucJie

e BrpInosHenune apudmMeTndeckux AEHCTBUI HAJl YUCIaMU, COUETas
YCTHBIE U INCbMEHHBIE TPUEMBI.

e Haxoxnenue npuOIMKEHHBIX 3HAYEHUH BEJIMYUH U
MOTPEIIHOCTEN BHIYUCICHUM (a0COIIOTHON U OTHOCUTEIIBHOM);
CPAaBHEHME YHMCIIOBBIX BBIPAXKCHUM.

e Haxoxnenune ommdok B IpeoOpa3oBaHUAX U BEIYMCICHUSIX
(OTHOCUTCS KO BCEM IIYHKTaM IIPOrpPaMMBI)

O0o0IeHNe
MOHATUSHA
CTENeHHU

e O3HaKoOMJICHHE C IOHATUEM KOPHS N-i CTETNIEHH, CBOMCTBAMHU
PaaUKaIOB ¥ IpaBUJIaMHU CPAaBHEHUS KOPHEH.

e  (MopMmMyIMPOBAHUE ONPEACIICHUS KOPHS U CBOWCTB KOPHEH.

e BrlunciieHne U cpaBHEHUE KOPHEH, BBIITOJIHEHUE TIPUKHUIKH
3Ha4YeHHs KOpHs. [IpeoOpa3oBanme YHCIOBBIX U OYKBEHHBIX
BBIPAXECHUI, COAEPIKAIUX PATUKAIIbI.

e BrsinosaHenue pacueToB 1o GpopMysnaM, COAEPIKALIUM paTuKabl,
OCYIIECTBIISI1 HEOOXOIUMBIE MTOJICTAHOBKHU U MpeoOpa3oBaHUsl.

e PemeHue nppalMOHAIIBHBIX YPAaBHEHUM.

e (O3HaKoOMJIEHHE C IOHATHEM CTEIIEHU C ICHCTBUTEIbHBIM
[IOKa3aTEJIEM.

e 3anuchiBaHUEe KOPHS N-i CTENEHU B BUJIE CTENIEHH C APOOHBIM
MoKaszaTeJieM U Ha00OpOoT.

e @opmy/MpPOBaHUE CBOWCTB CTENEHEN. Briunciaenue crenexen ¢
palMOHAIBHBIM [TOKA3aTENEM, BBIITOTHEHUE TPUKUIKH
3HAYCHUS CTEIICHU, CPABHEHUE CTEIICHEHN.

e IlIpeoGpa3zoBanue yNCIOBHIX U OYKBEHHBIX BBIpAKEHU,
CoAEpKalllNX CTENEHU, MPUMEHSA CBOICcTBa. Pemenue
MOKAa3aTeNIbHbIX YPAaBHEHUH.

DyHKI
HU U
rpagpuxku

e BBIYHCJIATH 3HAUYCHUE (QYHKIUHU IO 33JaHHOMY 3HAYEHHIO apryMeHTa TpH
pa3NIMYHBIX crioco0ax 3afanus QyHKINU;

e omnpeeJasiTb OCHOBHBIC CBOMCTBA YMCIOBBIX (DYHKIIHH, WITFOCTPUPOBATH UX HA
rpadukax;

e CcTpoMTh TpapuKkd H3YYEHHBIX (YHKIHUH, WIUTIOCTPUPOBATH IO TpaduKy
CBOWCTBA 3JIEMEHTAPHBIX (PYHKIUH;

® HCNOJb30BATH TOHATHE (YHKUWU JUIS ONMCAaHMUS M aHAJM3a 3aBHCHUMOCTEH
BEJIMYHH;
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HCIO/JIb30BaTh MNPHOOpPETeHHbIe 3HAHUS M YMEHHs] B MNPAKTHYECKOI
NesITeIbHOCTH M OBCEIHEBHOM KU3HU:
-JUTSI OTIMCAHUS C TIOMOIIBbIO (PYHKIUI Pa3IMYHBIX 3aBUCIMOCTEH, IPEICTABICHHSI
uX rpadUuecKu, UHTEPIPETAH TPapUKOB.
e IlocTrpoeHue rpadiKOB CTENIEHHBIX U JIOTAPHPMHUIESCKUX
GYHKIHA.
e Pemenue nokazarenbHBIX U JOrapUPMUIECCKUX
YpaBHEHHIA U HEPABEHCTB 110 U3BECTHBIM aJITOPUTMAM.

e H3y4yeHme paguaHHOrO METOAA U3MEPEHUS YIJIOB BPAILEHUS U UX
CBSI3U C TPayCHON MEpOil.

e [IpuMeHeHHe OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKJIECTB IS
BBIYUCIICHUS] 3HAYCHUH TPUTOHOMETPUYECKUX (DYHKIMI 110 OAHOM M3 HUX
N3yueHre OCHOBHBIX (hOPMYJT TPUTOHOMETPUH U IPUMEHEHUE TIPU BHIYUCICHUN
3HAYEHUs] TPUTOHOMETPUUECKOTO BBIPAXKEHUS U YIPOILEHUS €ro.

e O3HakoMJIEHHE CO CBOMCTBAMHM CUMMETPHUH TOYEK HA EAMHUYHOU
OKPYKHOCTH ¥ TPUMEHEHHE UX ISl BBIBOIA (DOPMYIT TPUBEICHHS

OcHos
o o vPemelme no hopmynam u TPUTOHOMETPUECKOMY KPYTy
TpHrOHOMET IPOCTEUIINX TPUTOHOMETPUUECKUX YPaBHEHUH. )
pun e IIpuMeHeHmne 0OIIUX METOAOB PEIICHUS YPABHEHUI
(mpuBeneHNE K IMHEHOMY, KBaIpaTHOMY, METO/1 Pa3JI0KEHUS
Ha MHOKUTEJIU, 3aMEHBI IEPEMEHHOM ) IPU PELICHUN TPUTOHOMETPUYECKUX
YpaBHEHUM.
e O3HaKkoMJ/IeHHe C ITIOHSATHEM OOpaTHBIX TPUTOHOMETPUUECKUX (DYHKLIHH.
e M3yueHme onpenencHuil apkCuHyca, apKKOCUHYCa, apKTaHI€HCa
yucna, QopMyIUpoBaHUWE MX, H300pakeHHE Ha EIUHUYHOM OKPYXKHOCTH,
IIPUMEHEHNE NIPU PEILIEHUU YPABHEHUM
® HaXOAMTh IPOU3BOAHbIE DJIEMEHTAPHBIX (YHKIUII;
® HCHOJb30BaTh NPOU3BOJHYIO JUISI H3YYEHHs CBOMCTB (DYHKUMN M MOCTPOCHUS
rpauKoB;
® MPUMEHATh NPOM3BOJHYIO JUIsI MPOBEAEHUS NPHOIMKEHHBIX BBIYMCICHUH,
Hauana pemarh 3a7aud NMPHUKIAJHOTO XapaKTepa Ha HaXOXJAEHHWE HauOOJIBIIEr0 U
MATeMATHHE HAauMEHBIIIETO 3HAUEHUS;
CKOT0 e BBIYHCJIATH B MIPOCTEHUIINX CIIydasX IJIOLIATd U O0OBEMBI C MCIOIb30BaHUEM
AHAIN3A OTIpeIeNIEHHOT0 UHTErpaa;
HCIOJIb30BATh NPHOOpPEeTeHHbIe 3HAHMS W YMEHHUSI B IPAKTHYECKOM
AeATeJIbHOCTH U NOBCeIHEBHOM KU3HU !
-JUIsl PEIeHUs] NPUKIAIHBIX 3aa4, B TOM YHCIIE COLMAIbHO-DKOHOMUYECKUX U
¢buznyeckux, Ha HaudOoIbIINE U HAMMEHbIIINE 3HAYCHUSI, HA HaX0XKJACHUE CKOPOCTH
U YCKOPEHHS.
e (O3HakoMJIeHHE C TIOHATHEM MHTErpasa 1 nepBooOpasHou.
e H3y4yenue npaBuiia BEIYHCICHUS IEPBOOOPA3HOi U TeopeMbl HproTOHA—
HNuTerpajbu TetiGrmna. .
o6 o Peme;m/le 3ajJja4y Ha CBA3b HepBOO6pflSHOI/I nee
pcuncienne | POV3BOTHOM, BRMUCIIEHIE NepBOOOPA3HOI I JTaHHOU (DYHKITHH.

e Pemienue 3a7ad Ha MPUMEHEHWE WHTETpalia Ui BBIYHCICHUS (DU3HUECKUX
BEJIMYMH U ILUIOIAaAeH
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YpaBu
eHMS U
HePaBeHCTB
a

e pemartb paluoHalIbHbIE, MoKa3aTejbHEIE, norapuMuIecKue,
TPUTOHOMETPUYECCKHE YPaBHEHUS, CBOISIINECS K JTMHEHHBIM U KBaJIpaTHBIM,
a TAK)XXC aHAJIOTUYHBIC HepaBeHCTBa U CUCTCMBI,

® HCHOJb30BaTh rpadUUIECKUl METO/I PEIICHUSI ypaBHEHUIN 1 HEPABEHCTB;

* u300pakaTh Ha KOOPJIMHATHOM MIIOCKOCTHU PEILICHUS YPAaBHEHUMN, HEPABEHCTB U
CUCTEM C ABYMA HCU3BCCTHBIMU,

® COCTABJSATH U PEIIATh YPABHEHUSI U HEPABEHCTBA, CBS3bIBAIOIINE HEU3BECTHHIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE IPUKJIAAHBIX ) 3aa9ax.

HCNOJIb30BATh NPHOOpPEeTeHHble 3HAHMA W YMEHUSI B NPAKTHYECKOH

IeATEJILHOCTH H TNOBCEAHEBHOM KN3HM:

=1 HOCTpOCHI/DI " UCCJICOOBAHUS HpOCTGﬁIHHX MAaTEMATHUYCCKUX
MOJIEJIEN.

Teopus
BEPOATHOCT
ei

e pemaTh NpocTeiinne KOMOMHATOPHBIE 337a4l METOJIOM Iepedopa, a TaKkxke ¢
UCIIOJIb30BAaHUEM U3BECTHBIX (HhOPMYIT;

e BBIYHCIATH B IPOCTCHIINX CIIydasX BEPOATHOCTH COOBITHH Ha OCHOBE
HOJICYETa YKciIa UCXO/IOB;

HCMO0JIL30BATh TNPHOOpPeTeHHbIe 3HAHMA W YMEHHS B TNPAKTHYECKOI

eSITeIbHOCTH M NOBCEIHEBHOM KU3HU:
-JUIl aHaJlM3a peajbHbIX YHUCIOBBIX JaHHBIX, TPEICTABICHHBIX B BHIE
rarpamm, rpauKos;
-aHaJIM3a MH(POPMAIMK CTaTHCTHYECKOTO XapakTepa.

I'EOMETP
nus

e pacmo3HaBaTh Ha 4YepTEKax W MOJEIAX IPOCTPAHCTBEHHBIE (DOPMBI,
COOTHOCHUTb TPEXMEPHBIE OOBEKTHI C UX ONMMCAHUSIMH, H300PAKECHUSIMH,

® ONHMCHIBATH B3aUMHOE pACIOJIOKEHHE TMPSIMBIX H IJIOCKOCTEH B
MPOCTPAHCTBE,  APSYMEHMUPOBAMb  C80U  CYHCOEHUss 00  IMOoM
PACnoNodceHul,

* AQHAAM3HUPOBATHL B TPOCTEHIINX CIIydasxX B3aUMHOE paCIOJIOKEHUE
00BEKTOB B IPOCTPAHCTBE;

e u300pakaTh OCHOBHBIE MHOTOTPAaHHUKH W KPYIJIbI€ Teja;BhINOIHSITh
YepTEXKH M0 YCIOBUAM 3a/1a4;

® cmpoumbs npocmetiuiue cevenus Kyoa, npusmul, NUPAMUOsL,

e pemaTh MIAHUMETPUUYECKUE U MPOCTEUIIINE CTEPEOMETPUUYECKUE 3a]]aul Ha
HaxXOXXJIEHWE TEOMETPUYECKUX BEIWYMH (IJIMH, YIJIOB, IUIOMIAJCH,
00bEeMOB);

® HCHO0.JIb30BaTh npu pelieHun CTePEOMETPHUECKHUX 3a1a4
TUTAHUMETPUIeCKHe (DaKThl M METOJIBI;

® MPOBOJUTH JOKA3aTEIHHBIC PACCYXKJICHUSI B XOJI€ PEIICHUS 3a/1a4;

HCNOJIb30BATh NPHOOpeTeHHble 3HAHUS M YMEHHsI B NPAKTHYECKOMH

AeSITeJIbHOCTH ¥ MOBCEIHEBHOM KH3HH.

-1 UCClieioBaHusl (MOJCIMPOBAHUS) HECIOKHBIX MPAKTHUYECKUX CUTYyalluil Ha
OCHOBE U3YYEHHBIX (DOPMYII U CBOMCTB (pUryp;

-BBIUMCIICHUSI 00BEMOB M TIIOIIAeH TMOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJN TPH
pEIIeHNH MPAKTUYSCKUX 3a7a4, WCIONb3Ys MPH HEOOXOJUMOCTH CIPABOYHUKH U
BBIYHCIIUTEIIbHBIE YCTPOMCTBRA.

Kpurtepuu oneHok no MmareMaTuke.

OIIeHKa YCTHBIX OTBETOB.

OTBeT olLleHUBaeTCs OTMETKOM “5”, ecnu ydauuiics:
MIOJTHOCTBIO PACKPBUI COJIEpKaHNE MaTepuaia B 00beMe, MPeyCMOTPEHHOM POTrpaMMoil 1

Y4eOHHKOM;
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®  U3JI0XKWJI MaTe€pHall FPAMOTHBIM SI3IKOM, TOYHO KCIIOIb3YsI MATEMAaTUUYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY, B ONPEIEICHHON JIOTUUECKON MOCIIeI0BATEILHOCTH;
® TIPaBWIHHO BBIMTOJHWI PUCYHKH, YEPTEKH, IPaPUKH, COIMYTCTBYIOIIUE OTBETY;
® [I0Ka3aJl yMEHHUE WILTIOCTPUPOBATH TEOPUIO KOHKPETHBIMH MPUMEPAMHU, IPUMEHSATh B HOBOU
CUTYAILIMH MPU BBIMOJIHECHUH MPAKTUUECKOTO 3a/JaHUs;
® [POJIEMOHCTPUPOBAT YCBOCHHE PAHEE M3YUCHHBIX COMYTCTBYIOIIUX BOMPOCOB, CHOPMUPOBAHHOCTH
U YCTOMYUBOCTH UCIIOJIB3YEMbBIX IIPU OTBETE YMEHUM U HABBIKOB;
® OTBEYas CaMOCTOSTEIBHO, 0€3 HABOSAIIUX BOIPOCOB YUUTEIIS.
Bo3mosxHBI 1-2 HETOYHOCTH IIPH OCBEIICHUH BTOPOCTEIICHHBIX BOMPOCOB WJIM B BBIKJIAAKAX, KOTOPHIC
YYEHHK JIETKO MCIPABUII [TOCJIE 3aMEUYaHUs yUUTEIIs.
OTBeT OIleHUBAETCSI OTMETKOM “4”, eclii yIOBIETBOPSIET B OCHOBHOM TPEOOBAHMUSAM Ha OIIEHKY ‘57, HO
MIPU ATOM UMEET OJNH U3 HEJOUETOB:
® B M3JIOXKCHHH JIOMYIIEHBI HEOOIbIITNE MPOOEbl, HE NCKA3UBIIHE MAaTEMATHIECKOE COJICpIKAaHUE
OTBETA;
e JIONYyIIEHBI 1-2 HeoueTa MPU OCBEIICHUH OCHOBHOTO COJICpKaHUs OTBETA, UCIIPABJIICHHBIC TTOCIIE
3aMEYaHMS YUUTEIS;
e JIOMYIICHBI OIMOKa WM O0JIee IBYX HEJIOYECTOB IIPH OCBEIICHUH BTOPOCTECIICHHBIX BOIIPOCOB HITU B
BBIKJIaJIKaX, JIETKO UCIIPABJICHHBIC MOCIIE 3aMEUaHUsT YIUTEIIS.
OTBeT OLIEHUBAETCSI OTMETKOM “3”, ecau:
® HEIOJIHO PACKPBITO COJCpKAHUE MaTepHalia (CoAaepKaHue U3JI0KEHO parMeHTapHO, HE BCEeTIa
MOCJIeIOBATEIBLHO), HO TIOKa3aHO 0011ee MOHUMaHKEe BOIIPOCa U MPOJIEMOHCTPUPOBAHBI YMEHUS,
JIOCTATOYHBIC JIJIS1 TAJIbHEUIIIETO0 YCBOEHUS ITPOTPaMMBI;
®  UMEJKCH 3aTPYHEHHUS WU JOMYIICHBI OIIMOKHU B ONIPEICTICHUN TTOHSATHH, HCTIOJIb30BAaHUHT
MaTeMaTU4eCKOU TEPMUHOJIOTHH, YePTEekKaxX, BHIKIIAKAX, UCITPABICHHBIC MTOCIE HECKOJIBKUX
HaBOJSLIUX BOIPOCOB YUUTES;
® YYEHUK HE CIIPABUJICA C IPUMEHEHHUEM T€OPUH B HOBOM CUTYallMy MPH BBINOJHEHUU TPAKTUYECKOTO
3aJIaHKs, HO BBIITOJIHUII 00A3aTeNIbHOE 3aJaHHE.
OTBeET OLIEHUBAETCSI OTMETKOM “2”, eciu:
® HE PAaCKpHITO CoJIepKaHue y4eOHOro MaTepurana,
e 00Hapy>KEHO HE3HAHME WM HEe TOHMMAaHNe YYeHUKOM Ooublieit nin Hanboiee BaXXHON 4acTu
y4eOHOro MaTepHana;
® JIONYIIEHBI OMUOKHU B OTPEJETICHUH TIOHSTHS, IPU UCIIOJIH30BAHUN MaTEeMAaTHUUECKOU
TEPMHUHOJIOTHH, B PUCYHKAX, UepTekKaxX UM rpadukax, B BEIKIAIKaX, KOTOPbIE HE UCIIPABICHBI
MOCJI€ HECKOJIbKUX HABOJSIIUX BOIIPOCOB YUUTETIS.
OueHnBaHne NUCbMEHHBIX KOHTPOJILHBIX PadoT.
OTBeT OIlEeHNBAETCSI OTMETKOM «5», eclu:
e paboTa BBINMOJIHEHA TTOJHOCTHIO;
® BJIOTHYECKUX PACCYKICHUSIX U 0OOCHOBAHHUH PEIICHUSI HET TPOOEIIOB U OMINOOK;
® B PEIICHUM HET MaTEeMAaTHUYECKUX OIIMOOK (BO3MOXKHA OJJHA HETOYHOCTh, OMKUCKA, KOTOpas He
SIBJISIETCS CJIC/ICTBHEM HE3HAHMSI HJIM HETIOHUMaHUs y4eOHOTO MaTepuaa).
OT1MmeTKa «4» CTaBUTCS B CIEAYIOMINUX CAyYasX:
e paboTa BBIMOJIHEHA TTOJTHOCTHIO0, HO 0OOCHOBAHMS IIATOB PEIICHUS HEIOCTATOYHBI (€CITH YMEHUE
000CHOBBIBATh PACCYXKAEHHUS HE SBIISIIOCH CIIEITUATBHBIM O0BEKTOM MTPOBEPKH);
e JIONYIIECHBI OJTHA ONTMOKA WJIM €CTh JIBa — TPH HEJT0UYETA B BBIKJIAAKAX, PUCYHKAX, YePTEkKaX HIIH
rpadukax (eciu 3TH BUIBI pabOT HE SBISIIUCH CTIEIUATbHBIM 00BEKTOM IMPOBEPKH).
OtmeTka «3» CTaBHUTCS, SCIIH:
e JIONYyIIEHO OoJiee 0THOM OMMOKH Wi 0oJiee IBYX — TPEX HEOUYETOB B BBIKJIAJIKAX, YEPTEIKAX HIIH
rpadukax, HO yJanuiics o0ganaer 00s3aTeNbHBIMA YMEHUSMH I10 IIPOBEPSIEMOI TeMe.
OTtMmeTKa «2)» CTaBUTCS, SCIIH:
e JIONYIIEHBI CYIIECTBEHHBIC OMIMOKH, TTOKA3aBIIKE, YTO YUAIIMICS HE 001a1aeT 00s53aTeIbHBIMU
YMEHUSIMHU 110 JaHHOM TeME B MOJHOU Mepe.
Otmerka «1» cTaBUTCS B cllydae:
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® [IOJIHOTO HE3HAHMS U3YYEHHOTO MaTepuasa, OTCYTCTBUS 3JIEMEHTAPHBIX YMEHUIN U HABBIKOB.
[Ipu onieHke paboT, COCTOANTUX U3 33/IaHUN 003aTEIbHOT0 YPOBHS U JONMOJHUTEIbHBIX 33JIaHUN,
CTaBATCS CIEAYIOIINE OTMETKHU:
“5”- ecnu BbINoIHEHO HEe MeHee 80% oT Bcelt paboThl
“4”- ecnu BBITIOIHEHO OT 66% 10 79% OT Beelt paboTh
“3”- ecim BoITTOTHEHO OT 50% 110 65% OT Bcelt paboThI, UK BCE 3a/IaHUsI 0053aTEIILHOTO YPOBHS
“2”- BO BceX JIpYI'MX CiIydasiX, HE COOTBETCTBYIOLUX BbILIENIEPEUHCICHHBIM.
YUuTenb MOXKET nOGbLCUMb OMMEMKY 38 OPUTHHAIBHBIA OTBET WJIM OPUTHHAIBLHOE PEIIeHHEe, KOTOPhIE
CBUICTEIBCTBYIOT O BBLICOKOM MaTeMaTHYECKOM PA3BUTHH YUYAIIETOCs, & TaK e 3a pelieHue oomiee

CIIOKHOH 3aJa44 HUJIKM OTBCTA Ha Hauboee pr,I[HBII;'I BOIIPOC, NPCIIOXKECHHBIE CBEPX OOBIYHBIX SaﬂaHHﬁ.
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5. KOoHTpOJIbHO-01IeHOYHbIE CpecTBa

KoMIIEKT KOHTPOJIBHO-OLIEHOYHBIX CPEACTB IPEIHA3HAUEH JJIs MPOBEPKU PE3YJIbTaTOB OCBOCHUS
y4eOHOM AMCUUIIMHBL MaTeMaTHKa 0011e00pa3oBaTeIbHOTO LIMKIA MPOrpaMMbl 10 MaTeMaTUKe s
npodeccuii  HAYaTbHOTO  NPO(PECCHOHATBHOTO  OOpa3oBaHMS M CHEHHATbHOCTEH  CpelHero
npodeccuoHabHOro oopazoBanus B cootBercTBHH ¢ ®I'OC no cnermanpHocTr 13.02.13 IkceniayaTtauus u
00C/Iy;)KMBaHHE JJIEKTPHYECKOT0 U JJIEKTPOMeXaHu4eckoro odopynoBanus (mo orpacasm) KOC
BKJIIOUAIOT MaTepualbl JJIsl MPOBEIEHUs BXOJHOIO, TEKYLIEro, pyOeKHOrO KOHTPOJIS, MPOMEXKYTOUHOM
aTTecTanuu B popMe IK3aMeHa.

5.1. 3aganus 17151 OLEHKH OCBOEHHUsI YMEHHUI H YCBOEHHUSI 3HAHU PYOesKHOIr0 KOHTPOJIA
KonTpoabsnas padora Ne 1
(BXoIHO# KOHTPOJIb)

Bapuanr |

Al.Kopens ypaBHenus 3X +1=7X—7 pasen

1)-0,8 2) 2 3)-0,2 4)15
a’-b?
A2.C op ———m .
OKparure ApoOb 22+ 2ab 1 b2
a+b 1 b-a a-b
1) a-b 2) 2ab 3) b+a 4) a+b

A3. He umeer kopHell ypaBHEHHE
1)7x2 -3x—8=0 2)4x®2—11x+5=0 3)4x’>+8x+1=0 4)2x>+x+2=0

A4. Beruucnure \/ﬁ : \/0,_2

1) 14 2) 1,4 3)0,14 4) 140
AS5. Pemmmre ypaBHeHHe 5x° +4x —12 =0.

1)2,4; -4 2)1,2; -2 3)-1,2;2 4) peuieHU HET

. |x+5y=3,
A6. PemennemM cuctembl ypaBHEHUH SBIISICTCS TIapa YHCen
2x -5y =—-6.
4. 5

A’7. HaiinuTe 3Ha4eHUE BBIPAKEHUS: (7-8=)-—

5 18
AS. JMano: GH||EM

E EM=10, GE=8, FG=6 Haiitu: FH

1
1) 135 2) 7,5 3)4,8 4)7

A9. Kakue u3 BbICKa3bIBaHWI HCTUHHBI?
a) Eciu 1Be CTOPOHBI M YTOJI OJJTHOTO TPEYTOJIbHUKA COOTBETCTBEHHO PABHBI IBYM CTOPOHAM H YTIIy IPYTOTo
TPEYrOJIbHUKA, TO TAKHE TPEYTOJIbHUKH PAaBHBI.

6) Meaunana paBHOOEIPEHHOTO TPEYTOJIbHUKA, IPOBEJICHHAS! K OCHOBAHUIO,  SIBJISIETCS] OMCCEKTPUCOM.

B) Ecnm cropoHa m yrom oIHOTO TpeyrolbHHKa COOTBETCTBEHHO PAaBHBI CTOPOHE W YIUIy JAPYroro
TPEYroJbHUKA, TO TAKUE TPEYTOJIbHUKU PABHBI.

1)6 2)B 3)auo 4)6us
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A10. bokoBas cropoHa paBHOOOKOM Tparenuu paBHa 10cM, a ocHOBaHMs paBHBI 7cM W 19cM.

IUJIOUIab TPANlCLHUH.

1) 96 cm? 2) 208 cm® 3) 203 cm? 4) 104 cm®
B1. Haii 2a +(B-a)*( ! + ) a +43
. Halinute 3HaueHne BBIpasKEeHUS - npu
A P a+3 a’ —6a+9) 9-d° P
2_
B2. Haiinute obnactps onpenenenust GyHKIUU Y -
3x—x°
Bapuanr |1
Al. Pemre ypasuenne 8x—5=3x—-17
1)4,4 2)-4,4 3)-2,4 4) -2
A2. Cokparute ApoOb > - 5d.
2 2
c —d
5 5 c—d
1) —— 2) 0 3) —— 4) ——
) c—d ) ) c+d ) c+d

A3. He umeet KOpHE#l ypaBHEHHE
1)9x*> —3x—5=0 2)3x*~11x+5=0 3)3x>7x+2=0 4)3x°+2x+4=0

A4 .Bprunciure \/1,_6 : \/@

1) 1,2 2)12 3)0,12 4) 120
AS5. Pemmure ypaBHenue: —4x° + 9x —2=0
1) 0,25; -2 2) 4;-0,5 3)2;0,25 4) perreHui HET
L |ly-2x=2,
A6. Pemute cucreMy ypaBHEHUH
2x—4y=1.
1) (-1;1,5) 2) (1.5;-1) 3) (-3;-2,5) 4) (-2,5;-3)
. 3 7
A7. Haiigure 3na4enne Beipaxenus: (6—7 ?) (- E) )
1)0,5 2)-0,5 3)-0,15 4)0.15
AS. Hano: GH||EM
S
-
T
E ET=12, PH=10, PS=6
Haiitu: ES
1) 4 2) 2,6 3)5 4)7,2

A9. Kakune 13 BbICKa3bIBaHUH JIOKHEI?
a) Menuana paBHOOEIPEHHOTO TPEYTOJILHUKA SBIISIETCS BBICOTOM.
0) Ecnu aBe cTOPOHBI U yToJl OJJHOTO TPEYTOJIbHUKA, COOTBETCTBEHHO PABHBI
JIBYM CTOpOHAaM U yTJ1y IPYroro TPeyrojibHUKA, TO TAKHE TPEYTrOJIbHUKHA PaBHBI.
B) Ecnu Tpu cTOpOHBI OTHOTO TPEYroJIbHUKA COOTBETCTBEHHO PaBHBI TPEM

CTOPOHAM JIPYroro TPeyrojbHUKa, TO TAKUE TPEYTOJIbHUKH PaBHBI.
1) Buo 2)a 3)6 4)aub

Haiinure
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A10. HaimuTe muromaap paBHOOOKOM Tparerui, OCHOBaHUS KOTOPO# paBHBI 8cM U 14cM, a G0KOBasi CTOpOHA

Scm.
1) 56em° 2) 44cm’® 3) 110cm? 4) 88cm’®
B1. Haii b (Z_b)z( 1 L j bt +2
. ananuTe 3HAYCHHUEC BBIPAKCHUS - - IIpu
8 P br2 2 \b?-4 4—4b+b?) "
2x — x?

B2. Haiigute obnacTh onpenencHuss GyHKIUHA Y = 1
x f—

KonTpoasHasi padora Ne 2.
Tema «Kopuu. CTeneHu.»

Bapmuanr 1.
3/
Nel. Haiinute 3HaueHue BbIPaKEHUS: 27-125-8

No2. Berunciuth
1 2
73.7 3)3
a) (T) 6)(}/+/8)?

1
Ne3. Vrpoctuts Beipaskenne (—= )VE . g2
a

Ne4. Pemuth ypaBHEHUE

NV5-4x=3.2; 2)J1l-x=x+1

Bapmuanr 2.

N [

2 1 4
(23| -365+23
Nel. Haiinure 3HaueHue BbIpaskeHUs
No2. Beruncnuth

674
))—5—— 6)(VV25)’
(6 °-6°)°
Ne3. VopocTuts BelpakeHue

V3413434 1
D

Ne4. Pemnts ypaBHEHHE

1)v/2x-3=1.6
2) VXx+1=1-x

KonTpouabnas padora Ne 3.
Tema «IlokazareabHass GVHKIHA.»

Bapuanr 1.
1. Pemnre ypaBHeHUS:

a) 2" =82

2. Pemnte HepaBeHCTBa:

a) 577 > -1

5 3x-7 8 7x-3
K @ S@
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Bapuant 2
1. Pemmre ypaBHEHue:

2) 3 =943

2. Pemvite HEpaBEHCTBO:

(ij <1
D13) =243

8 3x-7 5 7x-3
o(z) <(5)

KonTpoubnas padora Ne 4.
Tema «Jlorapudmuueckas GyHKIHA.»

Bapuanr 1.

1. Haitgute 3HaYeHUE BBIPAKECHUS

1+logs 3
g, 16 205 %
2
2. Pemute ypaBHEeHHUS:

a) log, (x—5)+log, x =log, 6

3) log ;135 —1log ; 20 + 2log , 6

6) 1+log, (x+4) =log, (x* +9x+20)

3. Pemnte HepaBeHCTBa:

a) log , 5(2x+5)<2.

4. Haiiure o6macts onpenenenns Gpyaxuun Y = 109, (1— 2x )

Bapuanr 2
1. Haiinute 3HaueHNe BhIpAKEHUS

2I0g17
1)I093% ;2)&) * ; 3)log,56+2log,12 —log ,, 63

2. Pemire ypaBHEeHUE:
aylog, (x—3)+log, x=1,
6) 1+log (x* +4x—5)=log, (x+5)

3. Pemnte HepaBEeHCTBO:

a)log ,(x—7)<3.

4. Haiiure o6macts onpenenenus Gyaxmun Y = 109, (6 +2x ) .

Konrpoabnas padora Ne 5
Tema «OCHOBBI TPUTOHOMETPHID

Bapuanr 1.
Nel. Beruuciaurs:

1)sin 300°

2) tg (—%ﬂ'}
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No2. Onpenenute 3HaK BbIpOKEHUS

cos700°tg380°
No3 Haitnute tga , eciu COSa =

No4. YIpoCTUTh BBIpAKEHHUE
37
1+ctg(7r + a)tg (7 -Q)
No5. Jlokaxkute cipaBeJIMBOCTh PABEHCTBA
sin® a —2sin’® acos® a +cos* a

=1-sin2a
(sin a + cos ax)®

Bapuanr 2.

Nel. Beruuciaurs:
1)tg600°
2) cos 1%

3

No2. Onpenenute 3HaK BbIpaXeHUs
sin 300° cos 400°

Ne3 Haiimute ctgo , eciu Sin o = <a<rw

g~
NN

Ne4. YnpocTuts BblpakeHHe
1+tg(7 + a)ctg (377[ -Q)

Ne5. JlokaskuTe cripaBeUIMBOCTh PABEHCTBA
sin“a+2sin?acos? @ +cos* a+sin®a+cos?a =2

KonTpouabsnas padora Ne 6.
Tema «IIpousBoanas dyHKIMN)

Tect

Bapmuanr 1

Yacrs 1. 3amanns ¢ ykazanueMm Homepa otBera (1 Gam).

Ne i/n | Cooepoicanue 3a0anus

Haiiaurte Touky MakcumMyMa GyHKIHH y = X° — 5x* + 3
Al 1)0 2)4 3) -4

4)1

Ha  pucynke  u3obpaxkeH  rpadux o

npoussoaHoil pynkuu y = f(X), 3ananHoit

Ha oTpeske [-6;6]. Uccnenyiite pyHKIMIO Y ==

= f(X) Ha MOHOTOHHOCTB U B OTBETE YKAKHTE —--\

A2 | 4HCIO IPOMEXYTKOB yOBIBaHUSL.
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A3

Teno nBwxeTcs Mo MPsSMOM TakK, YTO PACCTOSHHE S OT HAYAJIbHOW TOYKH W3MEHSIETCS T10
zakony S =t + 0,5 t? (M), re t — Bpems aBMKeHHs B ceKyHaax. Haiinute ckopocTh Tenma
yepes 4 c. 1mociie Havasa JIBHKEHUSI.

1)4 2)6 3) 12 4) 5

Yacts 2. 3a1aHus ¢ pa3BEPHYTHIM 0TBETOM (2 Oasa).

N306pa3ute rpaduk HenpepeIBHON (QyHKIMH, 3HAS, YTO:
a) oOnacTh onpeaeaeHus QyHKIUN €CTh IPOMEKYTOK [—1;6] ;
0) 3HaYeHUS (PYHKIMU COCTABIISIOT IPOMEKYTOK [—4; 4]

Bl | p) npousBoAHas QyHKIMU Ha ipoMexyTke (1; 3) mpuHUMaeT oTpuliaTebHbIe 3HAUCHHUS, a Ha
npomexyTkax (—1; 1) u (3; 6) — monoKUTENbHBIC 3HAYCHUS;
r) npsiMbIe, TIapasuiebHbIE OCH a0CIiCe, KacaloTcs rpaduka B Toukax (1; 4) u (3; -4)

B2 Haiinute HanGombliee 1 HauMeHbIIee 3HaUeHns QYHKIMH ¥ = 2x° +3x° + 2 Ha oTpesKe [—

2; 1]

Yactsp 3. 3aanus ¢ pa3BépHYTHIM 0TBETOM (3 Hasia).

Uccnenyiite Gynkmmio y = 2x° — 6X + 5 ¢ HOMOIIBIO TPOU3BOIHOI, TIOCTPOiiTe rpaduK.

C1
Bapuanr 2
Yacrs 1. 3aganus ¢ ykazanueMm Homepa otBera (1 Gam).
Ne n/m
Cooeporcanue 3a0anus
Al HaiinuTe Touky Makcumyma (GyHKIMH y = 2x° — 3x% - 1
1HO 2)4 3)-1 41
Oyukums Yy = f(X) omnpemenena Ha y=f'(x) 24
mpoMmexytke  (a;b). Ha  pucynke i \
n300paxeéH rpaguk €€ NpPOM3BOAHOM. i—I}t— \\ \ 1A
VYKaxure UuCIO TOYEK MHHHMYyMa [V \ { b >
A2 | pynkumm y = f(X) Ha pomexyTKe (a;b) a \ [] ‘\ \\ 0 i | C
TN IV
. \/
|
Teno aBwxeTcs Mo NPSAMOM Tak, YTO PACCTOSIHHE S 10 HErO OT HEKOTOPOH TOUKU A 3TOM
A3 npsAMoii M3MeHseTcs 1o 3akony S = t3 - 3t +4 (M), re t — BpeMs ABIKEHHS B CEeKyH/IaXx.
HaiinuTe ckopocThb Tena uepes 3 ¢. mocie Hayana JABHKEHUS.
1) 24 2) 28 3) 22 4)3

Yacrp 2. 3ananus ¢ pa3BEPHYTHIM 0TBETOM (2 Oaia).

N306pa3ute rpaduk HeNpepbIBHOM (QYyHKINH, 3HAs, YTO:
a) o0sacTh onpeaeaeHus QyHKIUN €CTh TPOMEKYTOK [—3;4];

B1 | 6) 3HauecHUS QYHKINU COCTABISIOT MIPOMEKYTOK [—2; 5]
B) 3HauYeHUs (DYHKIIMHU OTPHUIIATEIBHBI TOJIHKO B ToUKax npomexytka (0; 3)
) TOYKHU dKcTpemyma pynkuuu —1 u 2.
B2 Haiiute HanGobIIee M HANMEHBIIIee 3HaUeHNs QYHKINHT y = -X° +3X° + 4 Ha oTpeske [3;

3]

Yacrp 3. 3ananus ¢ pa3BEpHYTHIM 0TBETOM (3 Oana).
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| C1 | Ucenenyiite dyuximio y = x* — 2x% ¢ IOMOLIBIO IPOU3BOAHOMN, IOCTPOIiTe rpaduK.

KonTpoabHas padora Ne7
Tema: O0bEMBI TeJl.

Bapuanrt 1
Nel. Anodema nmpaBHIIBHON TPEYTOJbHON MUPAMUIBI paBHA 4 CM, M IBYTPaHHBIN yroJl IPH OCHOBAHUH PaBEH
60°. Haiinure 06beM MHPaMUIBL.

No2. B umnuugp BrucaHa npuzma. OCHOBaHUE MPHU3MBI CIYKUT MNPSAMOYTOJBHBIM TPEYroJbHUK, KaTET
KOTOPOTO paBeH 2a, a mpuiexamuii yron paser 60°. Jlmaronans Gomnblueil IpaHH HPU3MBI COCTABIAET C
IIOCKOCTBIO ee ocHoBanus yron 45°. Haiiante o6beM mumuHpa.

Bapuant 2
Nel. BokoBoe peOpo MpaBUILHOW TPEYroJIbLHOM MUpaMUAbl paBHO 6 CM M COCTaBIIAET C IUIOCKOCTBIO
ocnoBanus yron 60°. Haiigure 06beM MUpamMubL.

Ne2. B konyc Bnucana nupamujaa. OCHOBaHHME NMUPAMMJIbI CIYKUT HPSAMOYTOJBHBIM TPEYrOJbHUK, KaTeT
KOTOPOTO paBeH 2a, a npuiexamuil yron pasen 30°. BokoBas rpaHb MUpaMUIbl COCTABISET C MIOCKOCTHIO
ocnoBanus yron 45°. Haiizure 06bem KoHyca.

5.2. 3aganus 119 OLEHKH OCBOCHHMSI YMEHUI ¥ YCBOCHUS 3HAHUH TEeKYIIero KOHTPOJIs

Temay» /lelicTBUTEIbHBIE YHCIA»
Camocmosamensnan paboma

Bapmuanr 1.
Nel. Beryuciaurs:

0,645:0,3—110—7 . 4:6,25—1:5+1~1,96
180 7

No2. 3anucate 6eckoHEUHYIO MeprHoaudecKyto 1poos 0, (43) B Buae 0OOBIKHOBEHHOM IpOOH.

Bapmuanr 2.
Nel. Beruncnuts:
1 5 7
(— - o,375j +0,125 +(— ——j +(0,358 -0,108)
2 6 12
Neo2. 3anucats 6eckoHeuHYI0 nepuoaudeckyro 1poos 0,3(6) B Buie 0OBIKHOBEHHON APOOH.

Tema «CTeneHb ¢ PAMOHAJLHBIM OKA3ATEJIEeM»
Camocmoamenvnaa paboma

1 BapuanT
Yy’ =4 +2
Al
YnpocTturte BeIpakeHHE: W +2
4
3\3
1 l 4
272.| =
A2 3
Beruucnure:
1 1 1 1
A3 = 1497 164 x (- 22) 7)*
Haiitu 3Havenne uncnoBoro BeipakeHus: ( ( 9 ) 125 .
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2 BaApHaHT
1 1
- - 1
2_n2 -
Al ml nl —-2n4
YupocTuTe BeIpakeHue : m*—n*
A2 11 ot
4.404 .52
Beruucymre ; 104 -40%-52
1 1 5
122 32.73
A3 e
HaiinuTe 3HaYeHHE YMCIOBOro BhIpaxkeHus : /° 82 8 °

Tema «HucjaoBass pyHKIUI»
Camocmoamenvuaa paboma

Bapmuanr 1.
Nel. M3o0pa3ute rpaduk HenpepbIBHON GYHKINH, 3HAS, YTO:

a) 06IaCTh ONpeeTeH s (YHKIHH eCTh IPOMEKYTOK |- 3; 4];
0) 3HaueHUs PYHKIUHN COCTABIISIIOT IPOMEKYTOK [- 4; 3] ;
B) byHKIMs yOBIBaeT Ha mpoMexyTke |- 3; 1], Bospacraer na mpomexytxe [1; 4];

r) 3HaueHHs (YHKIMH OTPHIATEIBHBI TONBKO B TOUKax mpomexytka (-1; 2);
n) f(-3)=2; 1(4)=3; {(0)=-3.

Bapuanr 2.

Ne 1. M300pa3ure rpaduk HeNpepbIBHOM (QyHKIMH, 3HAS, YTO:

a) 06ImacTh onpeseneH s (YHKIMH ecTh TPOMeKyToK |-2; 5] ;

0) 3HaueHUs PYHKIIUHN COCTABIISIIOT TPOMEKYTOK [- 4; 5] ;

B) (yHKIMsA BO3pacTaeT Ha mpomexytkax [-2; 0] u [3; 5], yosBaer na mpomexytke [0; 3];

r) Hynu ¢yakiuu 0 u 4;
1) f(-2)="-3; £(3)=-4; f(5)= 4.

Tema «Jlorapudvmundyeckas GyHKIUSI»
Camocmoamenvnas paboma

Pemnte ypaBHeHue:

1). logs(x 1) [J 2.

2). log2 x [12logy x [19.
2

3). log7 (4x [16) [ log7 (2x (1 4).

Tema «Jlozapupmuueckasn pynkuusy
CamocrosiTeibHast padora

Pemnte HepaBeHCTBO:

1). log3 (x [0 4) (1 log3 5.

2). logs1(2 0 x) 0 OI1.
-

3). Igx1201g4.
4). logys (x 0 3) I logys (x 15) (11,
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Tema «OcrogHble MPUZOHOMEMPUUECKUE HLONHCOCCIEA)
Mamemamuueckuii Oukmanm

1.Cunycom OCTPOro yria npsiMOyrojibHOIO TPEYroJdbHHUKA HA3bIBACTCH. . . ... ......

2.Kocunycom 0CTpOro yria npsiMoyrojabHOIO TPEYrOJIbHUKA Ha3bIBACTCH .......
3.Tanzencom oCTPOro yria npsiMoyrojabHOro TPEYrojlbHUKA Ha3bIBACTCH ........

4.Komaneencom OCTpPOro yria nmpsaMoOoyrojJabHOro Tp€yrojbHUKa Ha3bIBACTCA ....

5.3amoMHUTh HEAOCTAOIINE JaHHbIE TAOJUIIBI HA OCHOBAHUY TPalyCHON U
paaraHHON MephI YTJIOB.

I'pamycer 30 60 120 | 210 270

360

Panuansr ad O O 30 60

4 2 4 5

70

6.Cunycom 1106020 yena [1 HABBIBACTCS ....euuennennintineaiinneneeneniennenanns
7. Kocunycom 1106020 yena [1 HABBIBACTCH ....vvvnureennreeneeneeaneeenneennnnns
8. OnpenenuTh 3HaK BbIPAKEHUSA:

A). ©0s137° [J sin 215°01 01 tg312°

b). .20 30 50
) sin— [ ctg — [Jcos— .
3 4 4
9.BeauciuTh ig%,COSD, ecu cos 0 OO 3I/I 0 000

5 1.2
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Tema «Tpuronomerpunueckue GbopmMyJab»
Tect

Bapuanrt 1

Yacts 1. 3aanus ¢ ykazanuem Homepa oteta. (1 6amn)

Conep:xkanue 3a1aHusl

Nen/m
Al | Ympoctute Bhpaxcenue: 7 cos’x — 5 +7sin’x.
1)2 2) -4 3)7 4)-5
Haiinure 3HaueHue BbIpakeHus: COS 2x, eciu Sin X = % , Xe 1 uerBepTH.
A2
1) 12 2) 144 3) 119 4)1
13 169 169
Brraucnure: tg (— E) —2sin (— ﬂ) —COS3T.
A3 4 6
D3 21 93;-2 4B
A4 . o . o
Boruncyure ; S 70 +sn20 " 1) \/E 2) 1 31 4) N2
cos 25° cos25° 2

Yactp 2. 3ananus ¢ pa3BEPHYTHIM OTBETOM. (2 Oasuia)

Conep:xkanue 3a1aHus

Ne i/
B1 | HloxaxuTe TOXAECTBO : sin* o+ cos* a + 2sin? oucos® o =1.
B2 | Haiinure 3HaueHue BhIpakeHys : (Sin 15°—cosl5 0)2.
B3 | Ympocture Bripaenne : COS(@+B) +sinasinf
cosa
B4 | YTPOCTHTE BBIPAKEHHE : (qg 2 (x _ 72T) ctg? (x + g) -tg%(m+Xx)-
Bapuanr 2

Yacrs 1. 3aianus ¢ ykazanueM HoMepa otBeTa. (1 6asmr)

Ne ii/mn Coaep:xxanue 3aganus
Al Ynpocrtute BelpaxkeHue: 2 cos’x + 5 +2sin’x.
1)9 2) 7 3)6 41
Haiinure 3HaueHue BbIpaX)eHus : sin 2x , ecIu Sin x = % ? X €2 4eTBEPTH.
A2
1) _120 2) 120 3) 10 4y _10
169 169 13 13
Boruncire : COS 2 (_ ﬁj +2sin({_m)—-Ccos3T.
A3 4 6
12 2)-1 3)25 4)0,5
Borapcire : €08 105°-c0s 15°
Ad cos 315°
D3 29-y3 9203 423
Yactp 2. 3a1anusi ¢ pa3BepHYTHIM OTBETOM. (2 Oaa)
Ne i/ Conep:kanue 3a1aHust
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B1 JloKkaxuTe TOXKIECTBO :

1

2T 2
l1+tg°a  1+ctga

B2 Haiinure 3HaueHue BbIpax)eHus :

6sin15°cos 15°
cos”15° —sin?15°

B3

Yupoctute Beipaxkenue: Sin 3X €0S 5X + cos 3X sin 5x + sin (6 + 8x).

cos(
B4 | Ymopocrute BeIpakeHHE :

g—x)sin(x+n)'

tgz(x - 7:)

Tema «Tpuzonomempuueckue ypagHeHus

1.Pemmmts ypaBHEHUS:

a)sin2x [1 [J1.

0) cos (X DDDQ) 0.
B) 2cos x 11 0.
r)4sinxcos x (11 0.

e) 2cos? x [1 cos x [16 [ 0.

Bapuanr 1.

NelHaiity npon3BoIHYIO (QYHKIIMH:

a)3x2—i;
X

6

X
o) =+7];
(5+7)
B)€* -COSX;

In x
r)——.
)1—x

Bapuanr 2.

NelHaiitu npon3BogHy0 QYHKINN:

a)2x3—i2;
X

6)(4-3x)";

B)e” -sin X ;

r)ﬂ.
In x

CamocrosiTeibHass pabora

Tema «IIpousBoanas GpyHKUUN»

Camocmoamenvnan paboma
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Tema «IIpsiMbIe ¥ VIOCKOCTH B IPOCTPAHCTBE»

Ilpakmuueckaa paboma

1C1

Al A2 A3 A4 A5
Kaxkon Ha kaknx B kakoii Touke | IIo kakoit Kaxkue npsimbie
IUIOCKOCTH IUIOCKOCTSIX | MIEPECceKaroTcsl | MpsMoin JeKaT B IJIOCKOCTU
HE JICKUT npsmast DK u | nepecekatorcst | BDA?
NPUHAUICK | TpsMas IUIOCKOCTh IUIOCKOCTH A) DB, AC,DK.
ut Touka B? | DA? ADB? ABCu ADB? | AB
A) ADC un B) KB, DA,DK.
A) PDB ADB A) P A) DB CP
B) ADC B) ADB u B) K B) DC C) DP, DB,DA.
C) APC ABC C A C) AC BA
J1) BDC C) ADB u N D 1) BA 1) DB, DC,DK.
DCB CB
1) DKB u
DCA
: A6 A7 A8 Tyro HaTsiHyTast HUTh
A Ykaxure Ykaxure [Mpsimbie au b 3aKpeIUICHa B TOYKax
M TOYKY MPSIMYIO TepPECEKAr0TCS 1,2,3,45,6
nepecedeHn | nmepecedeHu | B Touke C. pacIoyioKEeHHBIX Ha
s IPSIMOM o Bri6epure crepxknsax SA,SB,SC.
NCi1 ¢ IUIOCKOCTEN | BEPHYIO YKaxnuTe KOJIMYECTBO
wiockocteio | ABD n 3aIlUCh: TOYEK B KOTOPBIX
A1B:1Cy ADD; A) axb=c B) OTpE3KH HUTHU
A)D1 aNb=c COIIPUKACAIOTCS
B) C1 A) DB O a|lb=c A) 0 B) 1
OA1 B) BB: anb=C 02 D3
) By C) BC
JI) AD
Al10 All Al2 Al3
i VYkaxure Bribepute MoHo Otpeszox BD
B, pédpa, BEpHOE MIPOBECTH J MePIEHIUKYISIPEH
NEPIEHUKYI | YTBEPXKACHU | MIOCKOCTb @ miockoctd o. CB
SPHBIE e 4yepes3 YeThIpe SIBIIAETCSL::
IIJIOCKOCTH A)AD LBA | npou3BOIbHBI A) Ilepnienaukynspom
ABC B) AB LD | e Touku B) Haknonnoii
A) DA, 1C1 IIPOCTPAHCTBA C) Ilpoekuuei HaKJIOHHOU
BC,CC:1. AB ?
B) CB, C)DC||BB: | A) Jla
DD1,D1A1. J) DC ” BC | B) Her
CiA1
C) AAq,
BB1,DD:. C




Tema «KoopauHaTbl H BEKTOPLI B IPOCTPAHCTBE)

Camocmoamenvnas paboma

Bapuanrt 1

Bapuanr 2

_—

Nel. Haiimure koopaunars Bektopa AB

A (5;,-1;3)
B (2;-2; 4)

—

A (6 3; -2)
B (2; 4; -5)

Ne2. Jlaue! Bextopsl d u 6 . Haiimure:

-

‘Za—e

, €CIIN:

2{3;1;—2} ,;{1;4;—3}

‘a — 26|, ecru:

a{5:—1;2} ,6{3,2,-4)

Ne3. Beruucaure yron mexay npsimbiMu AB u C/1, ecinu

A3:10), B(0:0:22)
c(0:20), a(J31:22)

A(6;-4:8), B(8;—2;4)
C(12,-6;4), [1(14,-6;2)

—_ -

Ne4, Beruncnure CKAJIPHOC ITPOU3IBCACHHUEC BCKTOPOB m U n , CCIIU:

— - — -

m=a+26—c,n=2a-a,

‘5‘ - 2,‘;‘ —3| a6 |=60°

— - - —

m=2a—-6+c,n=a-—2s,

‘5‘ =3,H — 2| ae|=60"

cla,cles. cla,cles.
Tema «MHOrorpaHHuKH»
Camocmoamenvnas paboma
1 BapumanT 2 BapuaHT
1. B mpamoyronpHOoM mapamnenenumnene | 1. B mpsMom mapannenenuriese ¢ OCHOBAaHUEM

CTOPOHBIOCHOBAHUS PaBHBI 5 1M U 12 1M,
a BbICOTamapasuiesienumnena paBHa 6 am.
Onpenenure TUIOMAAL JUATOHATBLHOTO
CCUCHHUS.

2. Omnpenenute AWaroHalb MPaBUIbLHON
YEeTHIPEXYTOJIbHOW MPU3MBI, €CJIH JUaroHalb
OCHOBaHUs paBHA 9 cM, a TMaroHaiabh OOKOBOU
IPaHU paBHA 7 CM.

3. OcHoBaHME MUPAMUIBI — TPSIMOYTOJIBHHUK CO
CTOpOoHaMU 4 cM 1 5 cM; Kaxk10e 60KOBOE pedpo
nupamuael paBHo 13 cm. Haidigure BhICOTY
MUpaMHIbI.

4. BplcoTa NpaBWIBHON YETHIPEXYrOJbHOU
nupaMuibl paBHa 5 cM. CTOPOHBI OCHOBaHMi 8
cM u 6 cm. Omnpenenure O0KOBOE pedpo
IpaMMJIbIL.

ABC]JI nano: AB=29 cm, AJI=36 cm, B[I=25
cM u OokoBoe pebOpo paBHO 48 cwMm.
Onpenenuremomans cedenus AB1C1.

OcHOBaHMEM MPSMOM  HPHU3MBI  CIYKUT
MIPSAMOYTOJIBHUK. J[MaroHasib Mpu3Msl paBHa 8
CM , BbIcOTa Iipu3Mbl 2 cM. Haiinure cropony
OCHOBAaHUS.

BeicoTa  NpaBWIBHOW  YETBIPEXYTOJBHOU
IIMPaMUJIbl paBHA 7 CM, @ CTOPOHA OCHOBAHUS
6cM. Onpenenute IuHY O0KOBOTO pedpa.

CropoHsl OCHOBAaHMI [IPaBUIILHON
TPEYroJibHOMYyCeUeHHON mupaMubl 3 1M u 1
M. bokoBoe pebpo 2 am. Haiigure BeICOTY
MIUPAMHUIBI.
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Tema «IJeMeHThI TEOPHUH BEePOSITHOCTEH)
Camocmoamenvnas paboma

Bapuanr 1.

1. B simuke HaxonuTes 45 mapuKkoB, U3 KOTOPBIX 17 O6enbix. [loTtepsiian 2 He OeNbIX mapuka.
KakoBa BepOSITHOCTh TOTO, YTO BBIOPAHHBIN HAyTa] MApUK OyAeT OebIimM?

17 17 43 17
1) — 2) — 3) — 4) —
45 43 45 45
2. Bpocatot Tpu MoHeThl. KakoBa BEpOSATHOCTb TOTO, UTO BBIMAAYT JIBa OpJia M OJHA pelka?
1) g 2) 05 3) 0,125 2) %
3. B nenexno-pemeBoii totepee Ha 1000000 6meros paseirpeiBaetes 1200 BemeBsix u 800
JIEHEeKHBIX BBHIUTpHIIIEi. KakoBa BEpOsSTHOCTH BBIMTPHIIIA?

1) 0,02 2)  0,00012 3) 0,0008 4) 0,002

Bapuanr 2.

1. B urpansHoii konoae 36 kapt. Hayran BeiOupaetcst ogHa kapra. KakoBa BeposSTHOCTb, UTO
9Ta KapTa — Ty3?

1 1 1

1 — 2 — 3 —

) 36 ) 35 )

36

4) =
) 4
2. bpocaroT nBa HrpaibHBIX KyOnka. KakoBa BepOsSTHOCT TOTO, YTO BBIMIAAYT JBE YETHHIC
U ps1?
2

1) 0,25 2) 3 3) 05 4) 0,125
3. B xop3une nexar rpudsl, cpeau kotopbix 10% 6enbix u 40% poikux. Kakosa
BEPOSATHOCTH TOTO, UTO BHIOPAHHBIN IpUO OEbIi WIH PHDKUIL?

1) 05 2) 04 3 0,04 4) 0,8

5.3. KoHTpO/IbHO-N3MepHUTeIbHbIe MATePHAJIbI 1JIsl IPOBeeHUs] MUCbMEHHOI0 3K3aMeHa B
BH/I¢ BADMAHTOB HA00OPa KOHTPOJIbHBIX 32 IaHUMH

BAPHUAHT 1

Omeemom K K[IJK’OOJIJ' 3A0aHUI0 A6719€MmCc KOHEUHAS 0ecamuuHas 0])06b,
uenoe uucio Wi nocaeooeamenbHoCcms Illl([)]).

)

| | L]

’J-|IJ

s 6
Haiigute 3HaueHHE BBIPA/KCHHA —
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7
Haumne 3HAYCHHC Bblpa)KeHHﬂ 5 Z -T
5

B cenrabpe 1 kr cius croun 70 pybneit. B okrabpe cnusbl nojopoxanu Ha 10%.

Ckosbko pybieii ctont 1 Kr clMB nocie 1nojiopoxanus B okTsadpe?

a+b
[Tnomans Tpanenun Beraucasercs no gopmyne S =T-h, rae a u b — JUIHBI
ocHOBaHWI Tpaneuuu, h — e€ Boicota. [lonw3ysick 310l Qopmynoii, Haiiaure

wiomans S,ecom a=3, b=6u h=4.

(8\/3)2

IZI Haiinnre 3HaueHHe BbIpakeHHs ~a

IZI Jlis pemonTa Tpebyercs 57 pynoHoB oboeB. Kakoe HamMmeHbllee KOIMYECTBO
na4yex oOOMHHOro Kiest HyXKHO JUISl TAKOrO PEMOHTa, ecii | navka Kies paccuuTaHa
Ha 5 py/lOHOB?

Haiiante kopeHs ypaBHeHHS 8( 6+ x )+ 2x =8

VY4acToK 3eMIH HMeeT IPSIMOYTOIbHYI0 (GopMy. 60 M
CTOpPOHBI MPAMOYTOIBHIKA PaBHEI 35 M H 60 M.

Haiinure mmmHY 3a00opa, KOTOPBIM HY/KHO
OTOPOJHTH YYAcTOK, TMPEIYCMOTPEB TPOe3d 4 M~
mupuHoil 4 M. OTBeT JaliTe B MeTpax.

%)
s
=

9. YcTaHOBHTE COOTBETCTBME MEXKAY BEIMYMHAMH M MX 3HAUEHUSIMHU: K
KaXKJOMy 9JIeMEeHTY IIepBOro croJjdna mnoaGepuTe COOTBETCTBYIOLIWIA
DJIEMEHT U3 BTOPOTO CTOJIOIA.

BEJIMYUHBI 3HAYEHUA

A) macca yeJsioBEeKa 1) 460 Toun

B) macca miapukoBoi pyuku 2) 80 xkuirorpaMMoB
B) macca aBromobuns 3) 1,3 TOHHBI

T') macca »xene3HONOPONHOTO cOCTaBa 4) 10 rpamMMoOB

BepositHoCTh TOTO, UTO OaTapeiika OpakoBanHas, paBHa 0,05. [TokynaTens

B Mara3uHe  BBIOMpAET CIy4aiiHyI0 YIaKOBKY, B KOTOPOM JiBe TaKue
OaTapeiku.

Haiinute BepoaTHOCTB TOTO, YTO 00€ OaTapeKku OKaXXyTcs HEHUCIIPaBHBIMH.
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IEI Ha PHCYHKE€ JXHPHBIMH TOYKaMH IIOKa3aHa lCHa IUIaTHHbI, YCTaHOBJICHHas

Llenrpobankom P® Bo Bce paGoune auu B okrs6pe 2010 roaa. Ilo ropusonTanm
YKa3bIBalOTCS YHCIa Mecslla, 110 BEPTHKaJIM — LICHa IUIATHHBI B pyOJIsiX 3a rpaMM.

IIJ]SI HarIsIHOCTH XKHUPHBIC TOYKH Ha PUHCYHKE COC/IHHCHBI JIMHHEH.

1670

1665

1660

1655

1650

&

1645

1640

1635

\
|
\
\
\
\
\
|
\
\

1625

\
\
\
\
\

I
/
/
/
/
|
/.

/

1630 1
/
/.
/

1620

1615 1

1 256 7 8 9121314151619 20 21 22 23 26 27 28 29 30

OnpeziennTe 10 pUCYHKY HaHOOJIBIIYIO LIEHY IUIATHHBI B nieproj ¢ 7 1o 19 okrabpst.
OtBer jaiiTe B pyoiIsiX 3a rpamMM.

B tabnuue [PHUBEJICHBI JJaHHbIC O LIECTH CYMKaXx.

Homep cymkn | Jlauna (em) | Boicora (em) | Illupuna (em) | Macca (kr)
1 60 48 15 7.6
2 58 38 13 9.8
3 55 42 23 6.8
4 65 35 15 11.3
5 57 34 21 9.6
6 62 40 10 10,5

[To npaBuiiaM aBHAKOMIIAHUU B PYUYHYIO KJIajb MOXeT ObITh B3iTa CyMKa, CyMMa
TpEX HU3MepeHuil (JUIMHa, BbICOTA, IIMPHHA) KOTOpOH He npesbimaer 115 cM,
a e¢ Mmacca Jo/pkHa ObiTh He Oonee 10 kr. Kakue CyMKH MOXKHO B3STh

B PYYHYIO KJIajib [10 IPaBHJIaM Toi aBHaKOMIaHuu?
B orBere ykaxkuTe HOMepa BceX BBIOpaHHBIX CYMOK 0Oe3 npoOeloB, 3amsiThiX
U JIPYIHX JOMOJHHUTEIbHBIX CHMBOJIOB.

Ha pucyHKe H300pakéH MHOTOTPAaHHHK (BCE ABYTPaHHBIE YTIIBI

npsAMele). CKOTBKO BEPIIHH ¥ 3TOT0 MHOTOTPaHHHKaA?
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Ha pucynke usobpaxén rpapuk pynkumn y = f(x). Ynena a, b, ¢, d u e 3anawor
Ha ocH Ox wunrepBaibl. [lone3ysick rpadHkoM, MOCTaBbTe B COOTBETCTBHE
KaJKJIOMy HHTEpBATY XapaKTepHCTHKY ()YHKIHU.

y

y=f0)"

N

z'IOIé d\ e | x

\vl /
\/
UHTEPBAIJIbI XAPAKTEPUCTHKHU

A) (a;b) 1) 3naueHue QYHKIHM OTPHIATENHLHO
B) (bc) B KaX/IOH TOYKe HHTepBaa.

4 2) 3naueHue GyHKINH ITOJOKHTEILHO
B) (¢;d) B Kayk/10ii TOUKe HHTepBaa.
I) (d; e) 3) ®yHkuMs Bo3pacTaeT Ha HHTepBalle.

4) @ynkuus yObIBaeT Ha HHTEpBaJle.

15. B npsaMoyroJbHHKe OJ(HA M3 CTOPOH paBHa 16, a auarosHasb paBHa 34.
Haigure niomags 3Toro nNpsiMoyrojbHUKA.

Janbr aBa mwmHapa. Paaumyc ocHoBaHMS M BBICOTa
NepBOro I[WIMHJpPA paBHBI COOTBETCTBEHHO 6 u 9,
a Broporo — 9 u 2. Bo ckonbko pa3 00BEM mnepBoro
nuaHHApa Oonbile 06bEéMa BToporo?




Ha xoopansaTHOIT IpSAMOIl OTMe4YeHbl TOUKH 4, B, C u D.
A4 B C D

| |

1 I ) : b : I

-1 0 1 2 3 R}

Kaxmoil ToYke COOTBETCTBYET OJHO H3 YHCEN B MPaBOM CTOJONE. YCTaHOBHTE
COOTBETCTBHE MEKAY YKa3aHHBIMH TOYKAMH H YHCIAMH.

o

TOUKU YUCJIA
}; 1) log,0,5
'3 2) %
D (2
3 -
D

4) J0.68

18 | Komka Kurru Becur Ha 3 kwiorpamma Gousbiie komkd Mauiku, a komka Jlaga

Ha MoJTopa KuJorpamMa Jjerde Kowku Mamkn. Beibepure yrBepikieHHs,
KOTOpbIC BEPHBI IIPH YKa3aHHBIX YCIOBUSAX.

]) Jobas KoOlIKa, INOMHMO YKa3aHHBIX, KOTOpass BCCHT MCHbLUIC Hanu, BCCHT
TaKxke MeHbie Kurru.

2) Jhobas komika, MOMHMO YyKa3aHHBIX, KOTOpas BecHT MeHblle KurrH, BecHT
TaKKe MeHble Jlajabl.

3) Cpenau yka3zaHHBIX KOILIEK HeT Kollek Tsokenee Kurru.
4) Maimuka Becut MeHbiue Jlaas:.

B orBere 3anummre HOMepa BbIOpaHHBIX YTBepXkJIAeHHH Oe3 npobesioB, 3ansThiX
M JIPYTHX JIONIOJIHUTEJIbHBIX CHMBOJIOB.

BAPUAHT 2

Omeemom K l\‘an(’OOMJ' 300aHUI0 A6719€mCcs KOHeUHAs O0ecamuuHas 0p06b,
uenoe Uucio WiH  NOCAe006aAMeNbHOCING l(lld)p.

Haiigure 3HaueHNe BBIPAKEHNI — % : ?9—6 —1.5.
D A
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7]

/]

6

2 . -3 4

HaiinnTe 3Ha49eHHe BhIpakeHHa 4 ~ - —-
42

B cernTa0pe | kr cauB cTtond 35 pyOaei. B okTaldpe cauBel nogopoxamd Ha 20 %.
CKOIIBKO py0ieH CTOHI 1 KT CIIHB IOCTIe NOJ0POKaHHA B OKTAOpe?

a+b
)

OCHOBaHHH TpamenuH. /i — eé& BeICOTA. [10MB3ysiAch 3TOH (YOpMYTIOil. HalgHTe
mwiomans S.ecnmu a=4.b=9 u h=2.

ITnomans TpameHH BEIYHCIACTCA MO Gopmyne S = -h.tae a u b — AIHHBL

(+2)

Haiigute 3HaueHHE BBIPaK€HHA T

IZI J11 peMoHTa TpedyeTcs 63 pynoHa 000eB. Kakoe HauMeHbIIee KOTHIECTBO ITaueK

0o0oiiHOTO KiIesd HY/KHO I TaKOrO pPeMOHTa, eclaH | mauka Kiesd paccyHTaHa
Ha 6 py10HOB?

HaiiauTe KopeHb ypaBHeHHS —2(—5—3x)—5x=-2

V4acToK 3eMIH HMeeT MPSAMOYTOIbHYIO (opMy. S0M
CTOpPOHBI MPAMOYTOIBHHKA PaBHEI 25 M 1 50 M.
Hafiqure mmiHy 3a0opa, KOTOPBIM HY’KHO
OTOPOIOUTh VYACTOK, TPEIYCMOTPEB TMPOe3aT 3 M~
mipuHoI 3 M. OTBeT HaiiTe B MeTpax. ]

%]
N
=z
=

VcTaHOBHTE COOTBETCTBHE MEKIAY BECIHYHHAMH H HX BO3MOXHBIMH 3HA4YCHHIMH:
K KaXXIOMY 3JIEMEHTY II€PBOIO cToa01a nonﬁepHTe COOTBQTCTBYIOII[HfI 3JIEMCHT
H3 BTOPOTO cToabma.

BEJIITYUITHBI 3HAUEHIIA
A) 00béM GaHKH KeTyma 1) 458>
B) 00BéM BOABI B 03epe MHUYHTaH 2) 041
B) 00B&M cnaabHOH KOMHATEI 3) 941

I') 00B&M KapTOHHOH KOPOOKH

4 3
H3-TI0]] TEIeBH30DPa ) 4918 kM

10

Ha Tapenke nexaT ogMHAKOBBIE HA BUJ TUPOXKKU: 4 ¢ MACOM,
8 ¢ kamycroii u 3 ¢ BumHei. [letst Hayran BEIOMpaeT OAWH MHPOKOK.
Haiinue BepOsSTHOCTD TOTO, UTO ATOT MUPOKOK OKAYKETCSI C BUILLIHEH.
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Ha pHCyHKe JXHPHBIMH TOUKAaMH IIOKa3aHa ILeHa NaLTafHA, YCTaHOBICHHAA
IMentpodankoM PP Bo Bce paboune aHH B okTAOpe 2010 roxa. ITo ropusoHTaIn
YKa3bIBAIOTCA YHCTAa MecAla. 10 BePTHKATH — IeHa MaTIaJuAa B PyOIaX 3a TPaMM.
JI711 HarATHOCTH JKHPHBIE TOUKH Ha PHCYHKE COeIHHEHBI THHHEH.

624
618 1
612

606 1
600 4
594
588 1

N~
TN

L \
\ /
564 1 /f X 3
558 ¢ \17

1 25 6 7 8 91213141516192021 22232627 28 2930
¢9mo 23

OmnpeaenHTe N0 PHCYHKY HAHOOIBIIYIO IEHY NATIaAHA B IEPHOT
OT1BeT gaiiTe B pyOIaX 3a TpaMM.

OKTAOPA.

B taGnuue MNPHBCACHBI JaHHBIC O IICCTH CYMKax.

HomMmep cyvmku | JamHa (cM) Boicora (cm) | Ilmpana (cm) | Macca (kr)
1 49 33 19 12,1
2 53 39 17 9.7
3 58 38 29 8.2
4 54 46 18 7.6
5 51 42 31 9.6
6 54 35 15 8.9

ITo mpaBHIaM aBHAKOMIIAHHH B PYYHYIO KIadb MOKET OBITE B3ATa CYMKa, pa3sMephl
KOTOpPOH He IpeBhImarT 55 cM B A1HHY, 40 cM B BhICOTY. 20 CM B IIHPHHY
H Macca KoTopoi He mpeBslmaeT 10 kr. Kakme cyMKH MOXKHO B3iATh B PYYHYIO
KJIaJb 10 IpaBHIaM 3TOH aBHAKOMITaHHH?

B oTBeTe yka)kHTe HOMepa BCeX BBIOpaHHBIX CyMOK 0e3 mpo0enoB. 3amATBIX
H APYTHX JOTOTHHTEIbHBIX CHMBOJIOB.

B 6ak. uMeromui GopMy IpaBHIBHOH YeTHIPEXYTOIBHOMH PH3MBI
CO CTOpPOHOH ocHOBaHHA 40 cM. HalIHTa KHIKOCTb. YTOOBI T
H3MEPHTh O00BEM JeTalH CIHOKHOH (OpMBI. €€ MONHOCTBIO |7
MIOTPYKAKOT B 3Ty KHIKOCTh. HaliguTe 00BEM AeTalnH. ecllH Iocie AT
€& MorpyKeHHA YPOBEHb KHIKOCTH B 0ake mojHAnCcA Ha 15 cm. |
OTBeT gaiiTe B KyOHYECKHX CAHTHMETPaX. :
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Ha pucyske u3o6paxés rpaduk dyakuun v = f(x). Yucna a. b, ¢. d u e 3a7a0T

Ha ocH Ox wHHTepBambl. Il0IB3yACh TIpaHKOM, IIOCTaBETE B COOTBETCTBHE
Ka)KJOMY HHTepPBaIIy XapaKTePHCTHKY () YHKIIHH.

? L
1 1
’“\ y=r() —
JAR _
|
\

A

//

ol TaNT ol o>

ITHTEPBAJIBI XAPAKTEPIICTIIKII
ab) 1) DyHKIHA BO3pacTaeT Ha HHTEpBale.
) 2) @yHKUHA yOBIBaeT HAa HHTEPBATe.

3) 3HaueHHE QYHKIHH IOTOKHTEIHHO
) B KaKJ0H TOUKe HHTepBaia.
) 4) 3naueHHe (QYHKIHH OTPHIATETHHO
B Ka)KJOH TOUKEe HHTEpBala.

15| Ha okpyxHoctH ¢ meHTpoM O © amamerpoM AB ()
orMmedueHa Touka C Tak. uto yron COB paeen 120°.
AC =27 . Hafizute JHAMETP OKPY/KHOCTH. S

JlaHpl 1OBa UHIHHApa. Paauyc OCHOBAaHHA H BBICOTA S
IIepBOr0 LHTHHApPA pPaBHBI COOTBETCTBEHHO 9 H 3.

a Broporo — 3 H 9. Bo CKOIBKO pa3 0o0BEM IIEPBOTO -
IHTHAAPA GoIbme 06bEMa BTOPOro? “

Ha KoopIHHATHOI MpAMOi oTMeueHbl ToukH 4. B. Cu D.
A B G D

il L Il |

I | g I

i i
0 1 2 3 -+ 5 6

Kaxgoit Touke COOTBETCTBYST OOHO H3 YHCEI B IIPAaBOM crondne. YCTaHOBHTE
COOTBETCTBHEC MCIKIAY VKa3aHHBIMH TOUYKaMH H YHCIaMH.

TOUKIL UIICJIA

A 1) log,35
B 7
c 2) %
= 3) V13
7 _1
Y (3]



Bo gBope MIKOIBI pacTyT BCEro TPH AepeBa: Oepésa. KI€H H ay0. bepésa Brime

KI€Ha Ha 1 MeTp. HO HHKe Ayda Ha
BEPHBI IIPH YKA3aHHBIX YCIOBHAX.

3 meTpa. BeiGepHuTe yTBep:KIeHHA, KOTOPBIE

1) Cpeau yKa3aHHBIX JePeBbeB He HaHAETCA ABYX OAHOH BHICOTEHIL.
2) bepésa. pacTymas BO IBOPE IIKOIBL, BhIIIE Ay0a. pacTyIIEro TaM JKe.

3) JIroboe aepeBO. NOMHMO VYKa3aHHBIX. KOTOpoe HHKe Oepé&3pl. pacTymel
BO JIBOpE IIKOIBI, TaK/Ke HHKe KIE€HA, PaCTyIIEero TaM XKe.

4) JroGoe 1aepeBO. MOMHMO VKa3aHHBIX. KOTOpOe HH)Ke KI€HA, pacTyIIero
BO JIBOpE IIKOJHBI, TaKXKe HIKe Oepé3blL. pacTymIel TaM XKe.

B oTBeTe 3amumHTe HOMepa BBIOPAHHBIX YTBEPKIeHHH Oe3 mpodeloB. 3alAThIX
H APYTHX JOMOIHHTEIBHBIX CHMBOIOB.

Bapuanr 3

Omeemom K K(IJK’OO.HJ‘ 300AHUI0 A6719€MCs KOHEUHASA OecAmuuHas 0p06b,
uenoe UHCaA0 UAH  NOCAEO06AINETILHOCING l(ll([)p.

"~

HaiiguTe 3HaueHHe BBIpakeHHA 6

HaiiguTe 3HaueHHE BBIPpAKCHHA

o
e

=0,3.

(]
‘N
h | |

6
-3 6
i
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B cenTabpe | kr cauB cTou1 65 pydiaeit. B okTAGpe cIuBHI ogopoxaid Ha 20 %.
CromipKo pyOael cTOHT 1 KI' CIHB IIOCTIE IOI0POKAaHHA B OKTAOpe?

4 ITnomans MOBEPXHOCTH MPAMOYTOIBHOTO MapalIeNennnena ¢ péépaMu a, b H ¢
BEMIHCIIAETCA 10 opmynte S = 2(ab + ac + bc). HafianTte niomank
MIOBEPXHOCTH MPAMOYTOIBHOIO NapajulelenHnena ¢ péépamu 5, 6 u 20.

g | Haftanre snaverne enpaserny
v162

6 B netHeMm narepe 184 peGénka u 26 Bocmurateneill. B ogHoM aBTOOYCE MOKHO

nepeBo3HTh He Oonee 40 maccaxupoB. Kakoe HaHMeHbIIEe KOTHYECTBO TaKHX
aBTOOYCOB IOHATOOHTCA. YTOOBI 32 OJHH pa3 MepeBe3TH BCEX H3 Jareps B ropoa’?
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aHIHTe KOpPE€Hb YPaBHCHHA
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8 Ja9HBIH y9acTOK HMeeT GpopMy MPAMOYTOJIbHHKA CO CTOpOHAMH 30 MeTpoB H 20

MeTpoB. X034HH IFTaHHPYyeT 0GHECTH €r0 H3rOpoAbl0 H OTTOPOIHTE TaKOH &Ke
H3rOpOJBI0 KBaJpPaTHBIH y4acTOK CO CTOPOHOH 12 M (cM. pHC.). HalanTe
CYMMAapHYIO ATHHY H3TOPOIH B MeTpPax.

12 M
20mM

30 M

IZI VcTaHOBHTE COOTBETCTBHE MEKOY BCIHYHHAMH H HX BO3MOXKHBIMH 3HAUYCHHAMH:
K KaKIOMYy 5JIEMEHTY II€PBOTO crondira H0)16ep1rre COOTBETCTBYIO]IIIIfI SJIEMEHT
H3 BTOPOTO cTodna.

BEJIMUWHBIL 3HAYEHWA
A) poct xupada 1) 6400 kM
b) TommmiHa 1e3BUSA GPUTBEL 2) 500 c™m
B) pamiyc 3emmn 3) 0,08 MM
I') mmpuHa GyTOOIBHOTO MO 4) 68 m

10 | H2 300 caxermes KpeIKOBHHEA B cpemreM 36 He mpmamsaroTca. Kaxosa

BepOATHOCTS TOTO, UTO CIyIAHHO BRICPAHHEIH CaKeHel] KPELXKOBEHKA
OPEAHBETCA?
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11

Ha pgmarpamMMe mokas3aHO KOIHYeCTBO IoceTHTened caifita PIIA «HosocTu»
B TeueHHe Kaxjaoro daca 8 gexabpsa 2009 roza. Ilo ropH30HTanH yKa3blBaeTCA
BpeMA (B 4UacaX). 1O BepTHKATH — KOIHYSCTBO IIOCeTHTeIeH caiTa
Ha OPOTAKEHHH 3TOTO Yaca.
90000 - -
80000 +
70000 + =
60000 = -
50000 + -
40000 + = =
30000 +
20000 .
10000 -
o WIHH
1 3 5 v 2 11 13 I Ir 19 2I 23
OmnpenennTe MO AHArpaMMe. B TeUeHHE Kakoro daca Ha caite PITA «HosoctH»
110OBIBaI0 MHHHMAIBHOE KOJTHYECTBO MIOCETHTEISH.

TemedoHHas KOMITAHHS MPeIOCTABsgeT HAa BRIGOP TPH TapH(HBIX IUTaHa.

Tapudubiii niian | AdoHeHTcKasl miaaTta | IliaTta 3a 1 MHHYTY pasroBopa
(B Mecsin)
«IToBpeMeHHBII» Hert 0,25 pyd.
«KomOunupoBansblii» | 100 py6. 3a 350 Mus. | 0.2 py0. (cBepx 350 MHH. B Mecs1I)
«be3TIMUTHBII» 150 py6. B Mecsnl Het

AOOHEHT MpearnoIaraeT, 4ro ooOmasg IIHTeIPHOCTH Pa3TOBOPOB COCTABHT
700 MHHYT B MecAIl, H HCXOJS H3 3TOro BEIOHPaeT HanboIee AemEBbIil TapH(HBIIT
m1aH. CKoIbKo py0ieil Jo/DKeH OyIeT 3allIaTHTh aDOHEHT 3a MeCsll, eCIH o0Imas
JUINTEIBHOCTD PAa3rOBOPOB AeHCTBHTEIBbHO OyAeT paBHa 700 MHHYTaM?

Haiinute 3Ha4eHHe BeIpakeHnd log,, 2 +log,,10.
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14

Ha pucynke m3o6paxén rpaguk GpyHkuun v= f(x). Uncoa a. b. ¢. d u e 3anawt

Ha ocH Ox wuHTepBambl. Ilomp3yAch TrpaHKOM, IIOCTaBETE B COOTBETCTBHE
KaKJIOMY HHTE€PBATy XapaKTePHCTHKY () YHKITHH.

)

A

| | |

‘V

N

N

V=re) —

[\s’/

o Veofel a\ ] =
\J
THTEPBAJIBI XAPAKTEPIICTIKII
A) (a:b) 1) ®yHKUHA yOBIBaeT Ha HHTEpPBAJe.
B) (b:c) 2) OyHKIHA BO3pacTaeT Ha HHTEpBale.
3) 3HaueHHEe QYHKIIHH OTPHIIATEIHHO

B) (c:d) B Ka’kJ0H TOUKE HHTEpBaIa.

F) (d:e) 4) 3HaveHHe HYHKUIHH MOI0KHTEIBHO

B Ka’)KJ0H TOUKE HHTEpPBaJa.

15 | Ha npsamoii ABB3sTa Touka M. JIya M D —GuccekTpHca yriia CMB. M3BecTHO,

D

910 £DMC = 51°. Hafinute yron CMA. O1BeT makTe B rpagycax.

[epBoro HUJIMHApa

paBHBI

16 | Jlansl aBa wmwimHgpa. Paamyc ocHoBaHus M BhicoTa ()

COOTBETCTBEHHO 6 u 9,

HIIHHApa 6onbiie 06béMma BTOporo?

a Broporo — 9 u 2. Bo ckoibko pa3 o0BEM IepBOro l I
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Ha KoopaHHaTHOH NpAMOi oTMeueHbl TOUkH 4. B. Cu D.
A B C D

i I
0 1 2 3 + 5 6

Kaxgoil Touke COOTBETCTBYET OJHO H3 YHCEI B IIPaBOM cTondie. YCTaHOBHTE
COOTBETCTBHE MCKIY YKa3aHHBIMH TOUYKaMH H YHCIIaMH.

TOYKII YIICIIA
A 1) log,35
B 7
c 2) %
- 3) V13

18 | Yacte yuammuxca 10-X KTaccoB IIKOIBI 3UMOH €3QHIa Ha 3KCKypcHi0O B Cy3aams.

BecHoil HEKOTOpble H3 [OeCATHKIACCHHKOB I3TOH INKOJBI, HE e3IHBIIHE
Ha 3KcKypcHio B Cy3aans. moeayT B Koctpomy. BeiGepHTe yTBepKISHHA. KOTOPBIE
OyAyT BepHBI IPH YKA3aHHBIX YCIOBHAX.

1) Cpenu yuamuxcsa 10-X KiIaccoB 3TOH IMIKOIIBI, KOTOPEIe He HoeayT B KocTpony.
€CTh XOTA OBl OJHH, KOTOPBIH €31HI Ha 3KCKYpcHI0 B Cy31amb.

2) Hafinérca ydamuiicad. KOTOPBIH He e3QHI1 Ha 3KcKypcHrw B Cy3gainb
H He noeaeT B KocTpony.

3) Her HH ogHoro ydameroci 10-X KmgaccoB 3TOH MIKOIBI, KOTOPBIH €31HI
Ha 3KcKypcHio B Cy3aans H noeget B Koctpomy.

4) Kaxzaslil 1eCATHKIACCHHK, KOTOPBIH He OBLT Ha 3KCKYypcHH B Cy3gale. moeaer
B KocTtpowmy.

B orBeTe 3anmHmiHTe HOMepa BBIOPAHHBIX YTBep/KIACHHH 0e3 mpoOeloB, 3alaThIX
H IPYTHX JOINOIHHTEIBHBIX CHMBOJIOB.

Bapmuanr 4

Omeemom K KaxicooMy 30A0GHUI A61S€MCS KOHEUHAs 0ecAmuUHAas O0poos,
Henoe UYuCA0 UIU  NOCTE006AMENbHOCING  UUPP.

BonbHOMY nponucaHo NekapcTBo, KOTOPOE HYXHO NUTL Mo 0,51 3 pasa B AeHb B
TeueHwe 14 gHel. B ogHon ynakoBke nekapctea 10 Tabnetok no 0,5 r. Kakoro
HauMeHbLUEero Konu4ecTBa ynakoBoK XBaTUT Ha BECb KypC neveHua?

65



YCTaHOBUTE COOTBETCTBUE MEXAY BENUYMHAMU N UX BO3MOXHBIMU 3HAYEHUSMMU: K
Ka)KaoMy 3nemMeHTy U3 nepeoro cronbua nogdbepute COOTBETCTBYIOLNIA 3NEMEHT
13 BTOpOro cronbua.

BenuuuHebl 3Ha4eHuna

A) Mnowaaks Poccum 1) 1,7 m?

B) Mnowaab noBepxHoCcTH 3emniut 2) 1579 m?

B) MNnowaab XOKKeRHOro nons 3) 510072000 km?

M) Mnowaab noBepxHocTH Tena y B3pocnoro  4) 17125191 km?
yenoBeka

Ha pucyHke noka3aHo u3aMeHeHue TemnepaTypbl BO3AyXa Ha NPOTSXEHUN Tpex
cyTok. Mo ropusoHTanu ykasbiBaeTcs gaTa v Bpems CyToK, No BepTukanu —
3HayeHune Temnepatypsbl B rpagycax Lienbcus. Onpegenute no pucyHky
HanbonbLUyto TemnepaTypy Bo3gyxa 23 aHBaps. OTBeT fante B rpagycax
Llenbcus.

—8
-10
-12

-14

-16

00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00 00:00 06:00 1200 18:00 0000

22 an Baps 23 ansaps 24 s aps

PaGoTa MOCTOSHHOTO TOKa (B KOY/IAX) BEIIHCIAeTca 1o dopmyte A = [2Rt.
rae [ — cHna Toka (B ammepax), R — cOnpoTHBIeHHe (B oMax), t — BpeMs (B
cekyHaax). [Tonb3ysace 3ToH GpopMynIoH, HaHIHTe A (B IKOYIAX), ecIH t = 2 c,
I=6AHR=50M

5.

Ha kondepenumio npuexanu yuénbie u3 Tpéx ctpaH: 3 u3 Mcnanuu, 5 u3 llseuun u 7 u3 Benrpy
Kaxnplii ¥3 HuMX JenaeT Ha KoHdepeHuumu oauH aoknai. [lopsagok mokianos ornpejensel
KepeObEBKoi. HalliuTe BEpOSATHOCTb TOTO, UTO TPETHUM OKa)keTcs AOKJIaj yu€éHoro u3 Menannu.

6.
B Tabnuue npmveBegeHsl HopMaTuebl Mo 6ery Ha 30 MeTpoB Ans ydawmxcs 9-ro
Kracca.
Manb4uKu OEBOYKN
OueHka “5” “4” “3” “5” “4” “3”
Bpewms, c. 4,6 4,9 53 50 55 59

Kakyto oLeHKy nony4uT aeBoyka, npobexasluas 3Ty AUCTaHUMIo 3a 5,82
cekyHabl? B oTBeTe ykaxute oLeHKy, 6e3 kaBbl4eK, 3ansTbiX U APYrnx
AOMNONHUTENBHBLIX CUMBOIOB.
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Ha pucynke uzo0paxén rpaduk GyHKUMH y = /(x). Ha ocu abeumce oTMEUeHbl TOUKH 15:2, 3,4

o 2
B Kkakoii U3 5THX TOYEK 3HaueHue Npou3BoaHOi GyHkumn f (x) Hanmenbluee? B oTBeTe yKaxuTE

9Ty TOUKY.

i

T—ﬁ‘? ,%v=f()j)[ﬁ\
MR 20

Cpeaw 25 cotpygHukoe pmpmel 15 yenoeek netom otasixanu B Typumm n 10 — B
Ervnte. Te, kTO oTAbIXan B Typuun, He 6bin B Ervnte. BoibepuTe yTBEpPXOEHMUS,
KOTOpbIE BEPHBI NMPW YKA3aHHLIX YCMOBUSIX.

1) Ecnv coTpyaHuk He Obin B ErvnTe, TO OH OTAbIXan B Typumu.
2) Kaxxablid COTpYAHUK 3TOR hUpMbl roe-To oTAbIXan neTom.

3) HeT Hn ogHoro coTpyaHmka ompmMbl, KOTOPLIA He Bbin 6bl HW B Typuun, HU B
ErunTe.

4) Cpepau Tex COTPYAHUKOB, KTO He DObin netom B ErvnTe, ecTb xoTA 66l 0OUH,
KOTOPbLIA HE oTAbIxan B Typuuu.

B oTBeTe ykaxuTe HoMepa BblibpaHHLIX yTREpKAeHNA 6e3 npobenos, 3anaTbiX U
APYrMX AOMNONHUTENbHBIX CUMBOMOB.

MNnaH mecTHOCTK pa3buT Ha kneTku. Kaxgas kneTka obosHavaeT
kBagpaTt 1 M X 1 m. HailguTe nnowans y4acTka, n3o6paxéHHoro Ha nnare. OTteeT
panTe B KBaOpPaTHLIX METpax.

10.
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1=
=

V4acToK 3eMIH HMEET NPAMOYTOIBHYI0 (QOopMYy. 75
CTopoHBI IPAMOYTOIbHHKA paBHEL 30 M H 75 M.
Hafitute a1uHy 3a0opa. KOTOPEIM HY/KHO
OTOPOIHTE VYYACTOK., IPEeayCMOTPEB Mpoe3d 3 M~
MHPHHOH 3 M. OTBET JalTe B MeTpax. T

)
()
-
=4

11.

JepeBsaHHbIN KyBWK pa3pesany Ha ABe YacTu (CM. pUuCyHOK). CKONbKO rpaHen y
4actui ¢ 6onbwnm 06bemMom?

12.

Ha npsamoi ABB3sTa Touka M. JIya MD —6uccekTpHca yrina CMB. 113BecTHO,
4910 £DMC = 51°. Haiinute yron CMA. OTBeT naiite B rpamycax.

13.

HafinuTe 3Ha9eHHE BBIPAXKeHHA

(\/ﬁ— \/3) V6.

14.
Hanaute 3HayeHue BbipaxeHus

2,3-4,1-2,07.

15.
N3 ogHoro kunorpamma s6m0K npumepHo 15% okasbiBaroTCcAa YepBuBbiMK. a5
®epnop cobpan 45 kr a6nok. Kakon ypoxxan 9610k OH Nony4YnT nocne Toro Kak
BbIBpocuT YyepBmBbie? OTBET AaNTE B Kr.

= 45—.’& - 1621'—6
16 JHAHIHTE KOPEHD YPaBHEHHA = :

17.
HanauTe KopeHb ypaBHEHUSA
logz(2x — 3) + log; 2 = log; x.
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https://www.mathm.ru/zad/egeb/zad14/otv/12.jpg
https://www.mathm.ru/zad/egeb/zad14/otv/12.jpg

18.

Ha koopavHaTHON NpAMON OTMeYeHbl TOYKKM A, B,C u D.

4 BC D

o I 2 3 4 5 6

Kaxnol Touke CcooTBeTCTBYEeT O4HO K3 Ynucen B npaBoM ctonbue. YcraHoBute
CooTBeTCTBME MeXAy YKa3aHHbLIMKU TOYKaMK 1 YUCNamMu.

Toukn Yucna
A 1) 1g12
B 2) V30
C 3)log, 56
D

0 (5)
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